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PYRRCLI DI NE ARYL- ETHER AS NK3 RECEPTOR ANTAGONI STS
The invention relates to a conpound of genera
formula 5 wherein Aris aryl or a five or six

WORBRAMY heteroaryl; is a six to nine membdid@ERBFHo0-66

or bi-heterocyclic group, wherein X may be a carbon

atom SO2 or a further hetero atom selected fromthe

group consisting of Nor 0; 10 if X is a carbon atom

0, SO2 or unsubstituted N, then Riis hydrogen,

hydr oxy, cyano, -(CH2)g-OH, -(CH2)g-NRR , -(CH2)g-CN,

| ower al kyl, -S(0)2-1ower alkyl, -NR-S(0)2-1ower

al kyl , -iSRROLISWErA R yHER- ANRIG(IICEPDOR A NG ROINISTS

phenyl, or is a heterocyclic group selected from

pi peridinyl-2-one; 15 if X is a Natom substituted

by e, then 12.2is hydrogen, -(CH2)g-OH -(CH2)g-NRW
-(CH2)g-CN, | ower alkyl, -5(0)2- Iomer al kyl, aryl or
hveor5|xwmmaedhaem)r qoylmmr

%wwnﬂa? sAterda acpmpopd & geng srm R' are

i ndependently from each ot her hydrogen or | ower

al kyl; 20 R2i s hydroge | ogen, |ower alkyl, cyano,

| ower al koxy subst iR¥TE i oger(RDower aIkyI

substituted by hal ogen The or si x nmenbered

heteroaryl; R3is hydrogen o walo R4i s hydrogen
or | ower aIIcyI [ |n cnse n is 2,
le may be the sane or differ nt xO'S lor 2; in
case o0 is 2, R2 nay be they /onzﬁlfferent is 1 or
2; incase pis 2,1IR3 nay be t é sane dlfferent;
whdrsnl, 2 or 3; :
Ar is aryl or a five or six membered heteroaryl;

/\
&N

~ is a six to nirie membered mono or bi-heterocyclic group, wherein X may be

a carbon atom, SO; or a further hetero atom, selected from the group
consisting of N or O;

if X is a carbon atom, O, SO or unsubstituted N, then

R' is hydrogen, hydroxy, cyano, -(CH,)q-OH, -(CHa)-NRR’, -(CH;)q-CN,
lower alkyl, -S(O),-lower alkyl, -NR-$(O)z-lower alkyl, -C(O)-lower alkyl,
-NR-C(O)-lower alkyl, phenyl, or is a heterocyclic group selected from
piperidinyl-2-one;

if X is a N-atom, substituted by R', then

R is hydrogen, -(CH;)q-OH, -(CH,)q-NRR’, -(CH,)q-CN, lower alkyl, -S(O),-
lower alkyl, aryl or a five or six membered heteroaryl or -C{O}-lower alkyl, '

provided that q is 2 or 3.

RIR’ are independently from each other hydrogen or lower alkyl;

R’ is hydrogen, halogen, lower alkyl, cyano, lower alkoxy substituted by halogen,
lower alkyl substituted by halogen or is a five or six membered heteroaryl;

R’ is hydrogen or halogen;

r* is hydrogen or lower alkyl;

is 1 or 2; in case nis 2, R' may be the same or different;

is 1 or 2; in case o is 2, R® may be the same or different;

Lo B o B =

is1or2;in casepis 2, R? may be the same or different;




is 0, 1, 2, 3 or 4, or to a pharmaceutical Iy active
salt thereof 5The invention includes all
stereoi sonmeric forns, including individual

WQi0a¥edioi soners and enantioners of the conffoUEFOG060S66
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formula (1) as well as racem g¢_and non-racemnic

m xtures thereof. It has been found that the

fresent jconpegnds are high potential NK-3 receptor
ant agoni. s& sipggr the treatnment of depression, pain,
bsychosi's? Ason' s di sease, 10 schlzophrenia,

MMaqihyrmduta:albeamV@nhd@frtQﬁ t hyperactivity disorder

( ADHD) . The three nmain mammal i an

t achyki AhRsvestRShaisd of st@BsomeatioRitk, thdudingd NAIdvand

neurok| nin B (NKB) belong to the

HetrepEPR TR SREGIRES Phbe &%%Wdc%&n{‘%%m #rgyell as racemic and
pantRpaRhidergerdesrce of Phe-X- G y-Leu- Met-NH2. As
neurotransmtters t hese peptides exert theft

P 1 09 s Sebd bl B S8 QbR RPBHL R

, ia:tepd:sr qpragbwsts firi thd: {ryatinenttcf demK‘;SIDnr paepswhosiRAkinsor h disease,

Sa,%%eﬁfgaglg%ﬁeelyﬁ?gdgf é@ﬁg}ef’e{c’tl‘a}gf disorder (Aﬁpﬁ) NK- 3

rec or 1s ¢ m nant expr ESSI on
in CNS étﬂir@thxmsmammméﬁdemtac ktlms sibdianceth SR), ¢rurokiwin A

GREAY Bla dEHfb‘Rﬁfﬁ‘; B?N@B&b&%ﬁé ﬁ%@%a@%@ﬁe&b@mgsﬁhm the

properties nak feceptor a pot tar et

gagpmer RO t‘ﬁé]% gentaReptidesegnenss §6?16Fe¥sG Edep N

. RN BInémirded M%%@jﬁémde@xmmmﬁm sty Bartkﬂeaai@tmcs

di Sea}r?;égI %I%ggt%i%%%%?ﬁw%ﬁﬁ Zﬂ'\qlgﬁ\ﬁ?%g%%h tte%benuallyto

e NI 3 9301, mafu E{DI$16 NeE end WRB6Go theANK4Q3cep bl

Neur ope N

Sehi 2 pHPaNT o2 eBiE s PHE A PP sty o CNS and

i inosldenst irctha raehitation efitheyerg el eromoantegirspstero haelpren shown.
Thi

'@1@? Ip]foﬁj rtlfgsmaﬁe E?ﬁa %;é/ %gépc tongggﬂe&%%a?%eﬂ‘&%gggﬁl %Q’?ﬁﬁs s}stem

disgrtiyrs st a5 hoody.atereasien, balolawdésdrdsys, Barfiaserogdiepse,

écHES?lﬂ%ﬁlﬁgH@bajﬁgﬁeé@ﬁi @!zttegsy %dénfﬂtﬁ 3 - h g @?fne ®he. Patents

ests as auditor vi sual ha | uci natl on

UM P39-969e Nergprsigace( {?897141 HE-Hgrhrirpentiden g5 &hy481-488).
af f ect , SGRRHREH 1A onAFRRIARLANCROYSEHi M riOBissriade8 dharacterized by

menory_and attention defigjts . as well as s 0
¥VER a{ltég&gpnl(c%gﬂﬁ ipeaiEes drisJevasiemg disgese @ggs Ubout 1 % of the
ﬁSﬂ@’B?blﬁﬂ:&m@nS&Iﬁﬁtbﬂﬂs ﬁé@é}ﬁl dagly adﬂ&ﬂ?deﬁd ﬁxfetﬁsildweﬂ by tlperiod of
aimo an. | ent for. _the
BiIp sl S6foar DreaEiam P e BB faredigmipdyisva

hhmcm@ﬁ@iseparﬁmmfde]lul;lensd(psanmympmjm; Hlonted wifadt dqmea;on,
; f
R R S R A

&mgatmphnmom) and no single synptomis consistently
present dn dééaﬁesos@{eh&s@& ahd c%f&r“aleHﬁﬁé%a)de fil1% RiABR A Sf

of 35 schizophrenia as i sorder or _as a

diagoivering a¥ ider! pgeat EmthenbeenaolepabiseaagN offbiaphEmagpwever
ﬂf?:tcobﬁ‘fﬁexft)?%y 8ordLia eddEacb Qhwidh afrfdy‘b@ byinyptbis, thAShampered those

devel opment of a new g for hi.zophr eni
%ﬁf‘?’f@f} Ehege aggspeHic ig g[hﬂ\l,’%,tql’gflgﬁ fglft%a Séirﬂ? sc?uzophrema and

b sia5Id efraptoASis b&@ﬁte@ﬂ ﬁté&fﬁﬁﬁ"l AUpatiook. (Stﬁltseq’ueﬁibﬁ ’tlr&dhagnosm of
In the qgeve

or diffic
F%‘Zogﬁ’%‘ff"z"&ﬁﬁ b ispliet Rt geRpr @%ﬁ&’%ﬂ%"dﬁé“%@ﬁ efffussed
bawuse yanesohal Urte mdjot diffsully Sieths develdpmentrd amee kiewg foal
hypot heses have been proposed on the basis of
phar macol ogi cal studies to rationalize the
devel opment of a correspondi ng therapy: the dopam ne,
the serotonin and the gl utamate hypotheses. But
taking into account the conplexity of schizophrenia,
an appropriate nmultireceptor affinity profile n1ght
be reqU|red for efflcacy agalnst p03|t|ve and



3a formula | in the control or prevention of
i Il nesses such as depression, pain, bipolar
di sorders, psychosis, Parkinson's disease,
schi zophrenia, anxiety and attention deficit
hyperactivity disorder (ADHD). The preferred
i ndi cations using the conpounds of the disclosure are
depressi on, psychosis, Par Ri nson' s di sease, -
SChI LGPy eﬂl@e gi@%b@éﬂés angrial bealteRmt Qﬁf)ﬂd@fsthas been discussed
peractivit i sord ADM: In a first as
but tnlota et irssopedy The dnzior diffed H’oi’fh@f S?Y?éﬂpﬁlem F’@Wndmg for
schl%sﬂﬁen% %lth@ facB of ki¥GwiRligeSibtutmEREI8 And Bh@FOSH ths; didedlel Bome

I X to nine nenbered nono or_  bi- heterocycllc

neugcloamical btypotbésas kawdyezberoaoeéﬁeéhﬁ bastsif Phgmagplogieal studics to
ratlgnlz{fléehtﬁf;l o @ﬁn@%@%oﬁ&?&ﬁﬁ@h@faﬁw thé ﬁoﬁbﬁﬂﬂ@ the serotonin and

consit s

I's a carbon ato %
the ghutanraéehypoithesese Buktakingeintg accRyifr g SAMPIGFAY g};§c %%P%Bla an
approé%%ﬁ‘l@écep’tér %i‘ﬂy Bl%ﬁle m O%hglﬂ?)ég%x?%ﬁ féloe‘ﬁﬁéac@algyhst positive

and -reg@tvel Hgesr and RynptomNRF@'(chﬂmpw 1geaflﬂ:ug ﬁﬁ@mﬂ schglophrema
wodlé ?efggﬁlﬁrl%ﬁ%cal G Q‘fo?&% AR Rfcd-pBay dosage, due to the Jow

one; atom substituted b
adhﬁbl‘lcetofﬁ @mlﬂph@nwléﬁén -(CH2) g- OH, -(CH2)g- NRRI, Y
- ( Dt Pars! BRG] &LE¥L with 360 NRYBAd Nﬁ@ﬂecep@frydntdgbmsts
a frve or  six nmenbered heteroaryl or -C(0)-Ilo0
app@reqnm thq)h‘rgm’tlgg dlqvﬁgg reguhtssfogthg firegtment ¢ cipesis, depressmn anxiety,

palﬂ ?{E{fe Pﬁé}ggl graﬂﬁ‘ a%ﬁ]‘ﬁﬁ ke fan@»ﬁ{gg Eme Qﬁoslt QWEifing data were

en al ogen, | ower,

proclluwd;m dajemgmegg pE€e p,yyln fuped @g}e51s,| r&%ea ag?l%epressmn with

NKP YRS Il Lot ‘nfd%i*ﬂi/ Nl ag opﬁntélg%n%tsf I Qoffase in¥ cIBiAI_Te0n NK3
eteroary 123i's h en_or halo

receptor antagonists have appeared 1n e literature untl 2000 %sanetant (SR 142,801)
from Sanofi-Synthelabo was the first identified potent and selective non-peptide
entagonist described for the NK3 tachykihin receptor for the potential treatment of
schizophrenia, which was reported in the literature (Current Opinion in Investigational
Drugs, 2001,2(7), 950-956 and Psychiairic Disorders Study 4, Schizophrenia, June 2003,
Decision Recowrces, Inc., Waltham, Massachusetts). The proposed drug SR 142,801 has
been shown in a phase II trial as active on positive symptoms of schizophrenia, such as
altered behaviour, delusion, hallucinations, extreme emotions, excited motor activity and
incoherent speech, but inactive in the treatment of negative symptoms, which are
depression, anhedonia, social isolation or memory and attention deficits.

The neurokinin-3 receptor antagonists- have been described as useful in pain or
inflammation, as well as in schizophrenia, Exp. Opinion. Ther. Patents (2000), 10(6), 939-
960 and Curvent Opinion in Investigational Drugs, 2001, 2(7), 950-956 956 and
Psychiatric Disorders Study 4, Schizophrenia, June 2003, Decision Recources, Inc.,
Waltham, M&ssachusetts). n

Objects of the embodiments disclosed herein 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



R4i s hydrogen or lower alkyl; is 1 or 2; in case nis
2, R4 may be the sanme.or different; ois 1 or 2; in
case 0 is 2, R2R may be the sane or different; is 1 or
2; in case pis 2, R3 may be the sanme or different;
is 1l 2or 3; is 0, 1, 2, 3 or 4; or a
phar maceutically active salt thereof, including al
stereoi soneric forns, indi¥ dual diastereoi somers and
ant.i r h u I ’ : '
ronFET ) EI Rl DB SRR HELO & ke Phh, B
disostecs pdydwpiec Parkirser’ e disagsr cdiidedirenia rapsietys affdypttention deficit
lwpﬁmﬁﬁﬁgﬁmonﬁrﬁ{ conpound as defined above, which
Ises’a) reacting a conmpound of formula
V[Fhe pmfeﬂnechlrmle:apmwnm;kurg‘ thie cromploandd®athe (dR@)@uitecare depression,

psyc‘f‘l :ETP %ﬂgns%% sfci) 5@%‘4 gcﬁl op%@% a, 'an:ge%gpﬁla)téhtﬁgn%ﬁml?h)g%eractivity

. compound
dmoﬁbrﬁMDHIBo a conpound of formul a
In a first aspect, there is provided a compound of formula

wherein
Ar is aryl or a five or six membered heteroaryl;

i N is a six to nine membered mono or bi-heterocyclic group, wherein X may be
a carbon atom, SO, or a further hetero atom, selected from the group
consisting of N or O;

if X is a carbon atom, O, SO; or unsubstituted N, then

R! is hydrogen, hydroxy, cyano, (CHy)q-OH, -(CH3)-NRR”, -(CH)q-CN, lower
alkyl, -S(O),-lower alkyl, -NR~S(O),-lower alkyl, -C(O)-lower alkyl,
NR-C(O)-lower alkyl, phenyl, or is a heterocyclic group selected from

, piperidinyl-2-one; —

if X is a N-atom, substituted by R', then

R is hydrogen, -(CH,),-OH, ~(CI;)-NRR’, -(CH2)q-CN, lower alkyl, -5(O)-
lower alkyl, aryl or a five or six membered heteroaryl or -C(O)-lower alkyl, .
provided that q is 2 or 3.

R/R’ are independently from each other hydrogen or lower alkyl;

R? is hydrogen, halogen, lower alkyl, cyano, lower aikovxy substituted by
halogen, lower alkyl substituted by halogen or is a five or six membered
heteroaryl;

R’ is hydrogen or halogen;



wherein the definitions are as defined above, or c)
reacting a conpound of foimula wth a conpound of
formula to a conpound of fornula (R2)r3A%, oH -
wherein the definitions are as defined above, d)
reacting a conpound of formula XV-B 3e (RI) p/Nn
k NX" to a conpound of tgrnula

2

R* is hydrogen or lower alkyl;

islor 2;incasenis?2, R! may be the same or different;
islor2;incaseois?2, R? may be the same or different;

is 1 or2;incasepis2, R may be the same or different;

is1,2or3;

is0,1,2,30r4,

or a pharmaceutically active salt thereof, including all stereoisomeric forms, individual
diastereoisomers and enantiomers of the compound of formula (T) as well as racemic and

LCHNS = R = B = B =

non-racemic mixtures thereof.
In a second aspect, there is provided a process for preparation of the compound as

defined above, which process comprises a) reacting a compound of formula

O VI

with a compound of formula

to a compound of formula

=R,

. “\‘_O ;
N /’ﬁ<(R)"
oA ALK
()s I_C

wherein the definitions have same meanings as described as defined above, or



I-B wherein XI is halogen, and the other definitions .
are as defined above, e) reacting a conpound of
formula Ar-,R2\ k Jo 0O o( )s Br XVI-Bwth a
conmpound of forrmula to a conpound of fornula
wherein the definitions are as- defined above and if
desired, converting the cofgpounds obtained into
pharmaceutically acceptable acid addition salts.
In a third aspect, there is provided a conmpound as
b) redetiigrechngivond of ishenlever prepared by a process as
- defined above or by an equivadent nmet hod. In a
fourth aspect, there is pro |a@d a medi canment
cont ai ni ng one or nore conpoynds as defined above and
~a pharmaceutically accept.ﬂ exci pi ent. In a
fifth aspect, there is provioeg /t®e use of a conpound
as defined above for the manuf act ure®?. a medi canent
for the treatnment of depressign, fpaiyp, psychosis,
Par ki nson' s di sease, schizopbregml a—anxi ety or
attention deficit hyperactivity 8isorderX{{&DHD). WO

. 2009102{?0@FCT/EP2008/060566 - 4 -
with a compound of formula _

R A ~oH

toa compound of formula

N
OA\({I\\I;_/X

whierein the definitions are as defined above, or

¢) reacting a compound of formula

with a compound of formula

to a compound of formula



The follow ng definitions of the general ternms used
in the present description apply irrespective of
-whether the terns in question appear alone or in
conbi nati on. "As used herein, the term"l ower

al kyl" denotes a straight- or branched-chain al kyl
group containing from1-8 rbon atons, for exanple,

net hyl , ethyl, propyl, isopropyl, 5 n-butyl, i-butyl,
t-butyl and the like. Preferred | ower al kyl groups
are groups with 1-4 carbon atonmns. The term "I ower

al l cyl substituted by hal ogen" denotes an al kyl group
as defmed above, where[fkat |east one hydrogen atom
is replaced by hal og for exanple -CF3, - CHF2,
- CH2F, -CH2CF3, -CH2 , YEOF2CF3 and the |ike
Preferred | ower alkyl “peHisti tuted by hal ogen
groups are groups havin -4 caipn at ons. The
term "l ower al koxy" deno es [ group wherein the al kyl
residue is as defined Yi which is attached via
an oxygen atom for exanpl'e&, nethoxy, leidhoxy,
pr.opoxy,. i sopropo - but oxy, i-butoxy, 2-butoxy,
whareip ﬂﬁﬁﬁswﬁémﬁéﬁ@aag?%¥erred al koxy groups are
(Dr&&9H€§C&h%gmah@ﬁgﬁﬁQpn atons. 15The term "Il ower
al koxy substituted by haloggn" denotes a group
wherei n-the al kyl residue {RS),as defined above "1 ower
al kyl substituted by hal ggen” and which is attached
via an oxygen atom Pr efd IofMar sal koxy
substituted by hal ogen ghespsige Of bups having 1-4
carbon atons. The term "hal denotes chl ori ne,
i odi ne, fluorine and brom ney” 20The term "aryl "
denotes a cyclic aromatic hyldlr ocar bonXvai ca
~consisting of one or nore fused rings containing 6-14
witle a peyappuad offormglanhi ch at | east one ring is aromatic
in nature, for exanple phenyl, benzyl, naphthyl or
i ndanyl. Preferred is the phenyl -group. The term
"five or six nenbered heteroaryl" denotes a cyclic
aromati ¢ hydrocarbon radical, which contains at |east
one heteroatom selected fromN, 0 or S, for exanple
25 qui noxal i nyl, pyrazinyl, pyrazolyl, pyridinyl,
pyridyl, pyrimdinyl, oxadiazolyl, triazolyl,
tetrazolyl, thiazolyl, thiadiazolyl, thiophenyl,
i soxazolyl, pyrrolyl, furanyl or imdazolyl Preferred
heteroaryl groups are pyridyl, pirimdinyl or
i m dazol yl . The term "si x nenbered heterocyclic
group, wherein X may be a carbon atomor a further
hetero atom selected fromthe group consisting of N,
0O or S" denotes the 30 foll ow ng groups: piperazinyl,
nor phol i nyl., thionorpholinyl, piperidinyl,
2-oxa-6-aza- Spiro [3.3] hept-6-yl,
2- oxa- 5-aza- bi cydo[ 2. 2. 1] hept-5-y1 or
hexahydro-pyrrolo [1.2- a]pyrazin-6-one. WO
2009/ 024502PCT/ EP2008/ 060566 - 5 - The term
"pharnmaceutically acceptable acid-addition salt"
enbraces salts with inorganic and organi c acids, such
as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formc acid, fumaric
acid, maleic acid, acetic acid, succinic acid,
tartaric acid, nethanesulfonic acid,
p-tol uenesul fonic acid and the |ike. 5The foll ow ng
groups of conpounds of fornmula | are preferred:




- A conpound of formula I, wherein (R3)p is
3,4-di-chloro. rThi Nk-N-RN - A conpound of fornula
I, whereinisorand Ar is phenyl, for exanple the
foll owi ng conpounds
{(3RS, 4SR) - 3- (3, 4-di chl or o- pheny1l) - 4-
[(RS)-1-(4-trifluoronethyl henoxy) ethyll - 10
pyrrolidin- 1 -yll- (4-net%anesu|fony|-piperazin-l
y1l) -nethanone
1(3RS 4SR) - 3- (3, 4- di chl ogp- phemy]) - 4- 1(SR) - 1- (4- trifl -
uor orret hyl - phenoxy) - ex! Ipyrfﬂlldln 1-y11- (4- et hane
sul fonyl - pi perazi n- 1- yl)(pewhaﬁb
2-(4- acetyl - pi per azi n- 1- yI)‘I’{(BRS 4SR) - 3- (3, 4-di ch
or o- phenyl)-4-1(RS)-1-(4- '
to alcoipb¥Rf §MBiklh - phenoxy) - ethyl | -pyrrolidin-
1-yl'l -et hanone 15 (3RS, 4SR) - 3- (3, 4-di chl oro- phenyl)
-4- [(RS)- 1- . ‘
(4-trifluoronethyl-phefidky)-ethyllpyrrolidin- 1 -yll-
( (R -4-nmethanesul f opjel- 3- net hyl - pi perazin- 1-yl)
- met hanone [ (3SR, 4RS , '
[ (RS)-1-(3, 4-di chl or o~ple u';)-ethyl]
-4- (3, 4-di chl or o- phenyl1)- (R,
pyrrolidin--(4-nmethartesnlf oﬁVK plpera2|n- 1
-y1) - net hanone
[ (3RS, 4SR) - 3- ('3, 4- di chl oré)sphenyl) 4- (IRS) - 1- p-tol yl o
xy-ethyl)-pyrrolidin-1-yl'] -(4- 20

nmet hanesul f onyl - pi perazi n e 4-1 (RS)
whergin X[q(l%lgﬂ@ dzﬂﬁ t@emdf:éﬁinm%ﬁ% %ﬁ@ﬂﬂfrﬁ])ﬂ&\(% met han
- esul fonyl -pi perazin e- 1- carbonyl) -pyrrolidin-3-yl1
e) rea%ﬁé%%M&m HB02eRrtuld ©
FS 3-(3, 4-di chl or o- phenyl ) - 4-
RRS) 1-(4-fluoro- phenogy) ethyll-pyrrolidin-lyll-(4-m
et hanesul f onyl - pi per d2idn-1-y1) - net hanone 25
[ (3SR, 4RS) - 3- KRS) - 4- chl or o- phenoxy) - et hyl |
-4-(3,4-dichloro-p -p&m{ @ di n-1yl |
- (4- met hanesul f onyl - i n- I~ y1) - net hanone
[ (3SR 4RS)-3-1 (RS)-1-
(3-chl oro-4-fl uoro- phembxyb-ethyl]
-4- (3, 4-di chl oro- phenmépy’ hb}dln- 1 -yl
- (4- met hanesul f onyl - pi per azi n- I)§K§ net hanone
4-{(SR) - 1-
di chl or o- phenyl ) - 1- ( 4- met hanesul f ony
Wﬂ¢§p|perazfﬁgﬁ§Mﬁ%O car bonyl) - pyrrolldln 3-yl]
- et hoxy}-benzonitrile
{ (3RS, 4SR) - 3- (3, 4-di chl oro- nyl)-4-
RSR) - 1- (4-f | uor o- phenoxy) yl'l-pyrrolidin-lyll-(4-m
et hanesul f onyl - pi per azipgyl- yX) - net hanone WO
2009/ 024502PCT/ EP2008/ 060566” - 6 -

toa compouﬁd of formula



[ (3SR 4RS) -3- [ (SR) - 1- (4-chloro-phenoxy)-ethyl[
-4- (3, 4-dichl oro-phenyl)-pyrrolidin- 1- yll

- (4- met hanesul f onyl - pi per azi n-1-y1) - net hanone

(3RS, 4SR) -3- (3,4-dichloro-phenyl)-4- |
(RS)-1-(4-trifluoronethyl-phenoxy)-ethyll -
pyrrolidin- 1 -yl1- [4- 3 :
(2-di net hyl am no- et hyl ) - pi perazi n- 1-yl] -nethanone
or 5 2- (4-acetyl-piperazin- 1-yl)- 1 -

(3SR, 4RS)-3- KRS)-1 - (4-chirdy,o- phenoxy) - et hyl 1

di chl oro-phenyl) -pyrrolidin- 1-yl] -ethanone.

4 NCCNRL i _NR- A conp of Ao la I,
whereinis\or\and Ar is p Jor ‘exanple 10 [
(3SR, 4RS) -3- -
[(RS)-1-(5-chloro-pyridin-2-yfoxy)-etrgiyl] -4-
(3, 4-di chl or o- phenyl ) - pnghbﬂdimf*& ¥yll -

(4- met hanesul fonyl - pi perazin- 1 1) Xret hanone
[(3SR 4RS)-3- [ (RS) - 1- (5 -chl - pyridi nI-2- yl oxy)
-ethyl] -4-(3,4-dichloro-phenyl)- pyrrolidin- 1-yl1

Wheie(ilg, il)r\g qlle_éffnﬁ]tgﬁ% ngnf?sséjéﬁércég%éésé gntggf H{Ae_si%dp %&?\?ehﬂfg the compounds |
obtajnce)iate phat c EpthBle dcidlaadyibn ediRy| | - 4-
o EpipiipEa i ettt | |

(2-di net hyl am i no-ethyl ).-pjperazin-.1 -yl] -nethanone
(3RS, top) apeeta thereliiy iﬂr?)‘flggdpﬁemf)o-uﬁd ¥ ‘¥e§]ﬁf‘i q;%?v@ Whthever
s U MO8 Bz Y hd fira®a Bydilalentmekial 1 di n- 1-
P b B B Ranone
(3RS, 4SR) - 3- (3, 4-di chl oro-phenyl )-4- [ (RS)-.1 -
(3nfd fourth psmeciditherp- igl psoyided e Hyqdjcamepl, cPRgpINgIg, NG OF MOre

“mﬁ%&%mkgéﬁ%%ﬁ%?gg%gb%ﬁﬂ%h?%%g@%@ %gﬁﬁﬁgk%%lmEELhanone

-yl oxymet hyl ) -4- (3, 4-di chl oro-phenyl)-pyrrolidin-1 -
yilh a-fif{idaspedt hiheregs bfovived -t pesrofA gpmppung) 3y defipged phgsHar the

SR, 4RS) - 3- 4-di chl orp-phe - = s i
maBRRRF gt BHRIAPE oy dl Sy depRiiy i psychosis
ParkiRdnF O liselisB- dehybbhredramastiaryesu hftaiyh -defipie hapémetivity 1disorder

met hanone. t_NCONRL /1 25 - A conmpound of fornula I
(AI4HE)-ei ni sorand Ar is pyrirnidinyl, for exanple

(3RS, 4SR) -3- (3,4-dichloro-phenyl) -4- RAS) - 1-

(pyrimdin-2-yloxy)-ethyll -pyrrolidin-1 - yll-

(4- et hanesul f onyl - pi perazin- 1 -yl) -nethanone

(3RS, 4SR) - 3- (3, 4-di chl oro-phenyl )-4- [ (RS) - 1-

(5-fluoro-pyrimdin-2-yloxy)-ethyll- 30 pyrrolidin- 1

-yll - (4-nethanesul fonyl - pi perazin- 1 -y1)

-nmet hanone or [ (3SR 4RS) -3-F '

(RS)-1-(5-chloro-pyrimdin-2-yloxy)-ethyl] -4-

" (3, 4-dichloro-phenyl)- pyrrolidin- 1 -yll -
(4- met hanesul f onyl - pi perazin- 1 -yl) -nethanone.




WD 20091024502PCT/ EP2008/ 060566 -7- - A conpound of
formula I, wherein and Ar is phenyl, for exanple
N- (

WAL208¢/@RB24SR) - 3- ( 3, 4- di chl or 0- phenyl) - 4- 1( RPCTER2408069566
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fl uor onet hyl - phenoxy) - ethyl1
-pyrrolldlne 1- carbonyll-plperldln 4-y1)

- N- n%f ] 3RS AL ﬂ%}# %94 gerrlgl:s Ssegnu)} Iﬂie p_rzsent descngtmn apply

Hrfsl(egrtl\ferqf M Giiljlpb ttq{ms n’bﬁyéqﬁgg(ryap_pe@t e]or n combination.
-pyrrolldln 1-yl}-2-oxo0-ethyl)-piperidin-4-yll-Nneth
- festisedhleseihf tha amind@ower alkyl” denotes a straight- or branched-chain alkyl

é]?&%c t%ﬁ?gﬁ%@ 13 éx%oﬂ ﬁJn@#o‘? 'éQanKHT@ Wéﬂlyl -efhiyl, bedP3, isopropyl,

uor onet enoxy g%Y
by ik dibue bty aad dhedik. B 11%1 lcmeﬁ L oHPs 2fpRT o Uhs k4
fadlson atomb (1-12- [ (3SR, 4RS)-3- [ (PS)
-1-(4-chl or o- phenoxy) -ethyl]
- 4- (Bhedenh Gbiverabyphdatitiyed by(alogen” denotes an alkyl group as defined

LI il OO gl ykae o,

CHIF{ ACHH, o(Enggﬂa 26FhyCILCE.CFs and the like. Preferred lower alkyl
su‘%sétﬁteé ?'hglla% p%%pl%k%@é’ PR 12bvindi10£ dard¥dnl atoms.

- 2- 0X0- e eridin-4-yl)-Nnethyl -acetam de or

ot ey oot G AR5 B s g defne

ab%vé 4ndyeliclo isxa&e&}i&ﬁ |vrap;lnﬁﬁ§(geﬂlatbm Torydchmple! nathoxe ethibﬁy PrOpoXYy,
niSQr

]A?PrPé‘L\I)%’yﬁ?"bBWY 1 o v ng Rﬂ{ mfoy?régﬁth\%g%r Chilk2h aﬂoxy groups

i€ Boupd with 1 ehdadyaar pymns.di n- 2- onxy) et hyl ]
-4-(3, 4-di chl oro-phenyl) -

%fR; dt S}E‘gxlﬁ@yg?ﬁsﬂﬂﬁéd%tﬁlé’Jeﬁ’p@éﬁBé@a%ro%B%v}%%uﬁﬂé alkyl

fegidpais ey aefored phneiei @war alky} sybsgrged ) halogen” and which is attached via
arfh oiygeréatgﬂncﬁrleﬁeh%d RRER Ylkbxy sxﬂk’ﬁtﬁ&ld 'bghﬁ]l'{)gerr Mblps are groups having

-et hoxyl -nicotinonitrile or 6-
[-¢3mbonaiysy - (4- cyano- plperldlne- 1 car bonyl )
-4- (3, 4-di chl oro-phenyl)- pyrrolidin-3 -yli

et Xey'cernir;] l‘i%%gleﬂ’ogér}o%slcﬁlonne, 10&1!19@901%& an‘?i bl?(yl{lingyl

for exarple
The term “aryl” denotes a cyclic aromatic bydrocarbon radical consisting of one or
more fused rings containing 6-14 carbon atoms in which at least one ring is aromatic in

nature, for example phenyl, benzyl, naphthyl or indanyl. Preferred is the phenyl group.

The term “five or six membered heteroaryl” denotes a cyclic aromatic hydrocarbon
radical, which contains at least one heteroatom, selected from N, O or S, for example
quinoxalinyl, pyrazinyl, pyrazolyl, pyridinyl, pyridyl, pyrimidinyl, oxadiazolyl, triazolyl,
tetrazolyl, thiazolyl, thiadiazolyl, thiophenyl, isoxazolyl, pyrrolyl, furanyl or nmdazolyl
Preferred heteroaryl groups are pyridyl, pirimidinyl or imidazolyl.

The term “six membered heterocyclic group, wherein X may be a carbon atom or a
further hetero atom, selected from the group consisting of N, O or S” denotes the
following groups: piperazinyl, morpholinyl, thiomorpholinyl, piperidinyl, 2-oxa-6-aza-

. spiro[3.3]hept-6-yl, 2-oxa-5-aza-bicyclo[2.2.1]hept-5-y1 or hexahydro-pyrrolo[1.2-

alpyrazin-6-one.



WD 20091024502PCUEP2008/ 060566 - 8 - [(3SR 4RS) - 3-
RRS) - 1- (5-chl oro-pyridin-2-ylory)-ethyll
-4- (3, 4-di chl oro-phenyl)- pyrrolidin-

WOL20Z0MHE- 6- aza- spi ro [ 3. 3] hept - 6- y1) - met hanBREER20f8/060566
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(3SR, 4RS) - 3-[ (RS) - 1- (5-chl orogpyri di n-2-yl oxy) - et hyl |
-4-(3, 4-di chl oro-phenyl)- pyrrolidine-I-carbonyll

- gg X%M@L&@“mﬁﬁéﬂeam[ﬂy SccRpmE 8al RGOS ebracts salts with

‘E‘(”F%)amf a{@ OFgATIG PG s Ry dophlgric sk pifgiF peidh spEuTI ik
phiceplpdrényit)) eitripyacidoforgiarcd, ftinharic2cid( @alokacl; azac Pid yehginic

%ﬁgd idr%lx %pg rrget}é ea@%fﬁﬂ%ﬁf FQB]ueﬁé&%ﬁB@d amet the like.
(5- tHefrbiNAn uggwgi%hlyd Gfléb’lh?%fﬂis%ffdrﬂmlé)lmeeﬁrhﬁéh}d

-pyrrolidin 2- oxa- 5-aza- bi cycl o
hept -.5- t rt her enbodi nment

oﬁcmelw‘fﬁﬁﬁwﬁﬁg%n@ g0 Gt i o (Roy | T-1
wherein Aris aryl or a five or six nenbered
heteroaryl; | IS a Si or seven nenbered
het erocyclic group, wher on ga_{
S2 or a further hetero % '?'%m 'g]u%
t%ﬁ@liﬂﬁ?‘i“hbo féprmylypl wherein X i5 a‘%ar bon atoff 0, s and

ﬁ&%&éﬂéxhhhpﬁﬂ%fonm |c§m§¥@i{d§99n hydroxy, cyano,

{(&%@f%%r%m e PheN ] G GRSty Y ph o el
pietdhdin- DA&E}F (4ahifthnes@QryRpipeAYinl oylRmettidaghe or is a
Rgﬁg 4%y§ (IJ> ,f dg[lﬁ)lflg ﬁeny?)cﬁl ?gRS ! O(T Y hB errblm% Y Benoxyp) éthyl
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
2-(4-acetyl-piperazin-1-yl)-1-{ {3RS,45R)-3-(3,4-dichloro-phenyl)-4-[ (RS)-1-(4-

' triﬂuordmemyl—phenoxy) -ethyl]-pyrrolidin-1-yl}-ethanone

(3RS,4SR)-3-(3,4-dichloro-phenyl)-4-[(RS)-1-(4-trifluoromethyl-phenoxy)-ethyl |-
pyrrolidin— 1-yl}-((R) —4—methane.su1fonyl—3—methyi—piperazin— 1-yl)-methanone
[(3SR,4RS)-3-[(RS)-1-(3,4-dichloro-phenoxy)-ethyl]-4-(3,4-dichloro-phenyl)- 4
pyrrolidin-1-y1]-(4-methanesulfonyl-piperazin-1-yl)-methanone
[(3RS,45R)-3-(3,4-dichloro-phenyl)-4-((RS}- 1.—p-tolyloxy—ethyl) -pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl}-methanone
4-{(RS)-1-[(35R,4RS)-4-(3,4-dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-benzonitrile '
{(3RS,4SR)-3-(3,4-dichloro-phenyl)-4-[{RS)-1-(4-fluoro-phenoxy)-ethyl]-pyrrolidin-1i-
yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
[(3SR,4RS)-3-[(RS)-1-(4-chloro-phenoxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-
y1]-(4-methanesulfonyl-piperazin-1-yl) —methan_oné
[(3SR,4RS)-3-[(RS)-1-(3-chloro-4-fluoro-phenoxy)-ethyl] -4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl}-methanone

4-{(SR)-1- [(35R 4RS)-4-(3,4-dichloro-phenyl)-1-(4- methanesulfonyl piperazine-1-
carbonyl)-pyrrolidin-3-yl] -ethoxy}-benzonitrile
{(3RS,4SR)-3-(3,4-dichloro-phenyl)-4-[(SR)-1-(4-fluoro-phenoxy)-ethyl]-pyrrolidin-1-
y1}-(4-methanesulfonyl-piperazin-1-yl)-methanone



if Xis a Natom substituted by R, then Ris
hydrogen, -(CH2)qg-OH, -(CH2)g-NRR , -(CH2)qg-CN, | ower
al kyl, -S(0)2- lower alkyl, aryl or a five or six

wonendersld heteroaryl, -C(0)-1ower al kyl, 25pPEI/ERRELS060566
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than g is 2, 3 or 4 RRR are i_@glependently from each

ot her hydrogen or lower alkyl; R2is hydrogen,

!g@ip@%) +3- (csmfe (alclswm pB -ethﬁmr(saL&aﬂarospﬂaﬁm pykadlin-1-
?/ ovwer. al yI 3 stituted by hal ogen or is

A4 V’éﬂ“@Pf’%‘i fonyluvitserzit L ErBFEaMSAE, R3i s hydrogen or

!iaams;m;{)ra -Biu- Réhﬁnr@)ﬁﬂérﬁgeiﬂ[ @S)qumﬂmrkwefhyl phenoxy)-ethiyd] -
or..2; ip case.n is

driighishy G712 g md e p I b S Ao drear e

Badveceoi- p@befrizﬁf eryt) 71-[(BER,2RE)0-OFREH0 ARChIERDOOBPB OB BG-4-(3,1-

is 2, R3 may be the sane or

%flflf’%)r%khetn%) Pf If &E }%?gﬁ'm%neo 1, 2, 3 or 4, or to a

pharmaceutically active salt thereof. 5 The
invention includes all stereoisoneric fornms,

i ncl udi ng individual diast e{r/em somer s—nd enWrs

of the conpound of forrrulga N(T) asé\ﬂﬂll R’ age™ ¢ Bnd'

NRBoHBEETH o FHinKIIAT, eheicher eof—ATie prepératioen of—  and
conpou tiis of formula | of the present invention may
Peis edbdar MBI i n sequential or convergent

Rmtmm L [(ROpLES- chﬁfmphﬁﬁﬁsz ﬁﬁw)%ﬂwp@@)rﬂdﬁlwé-phml)—
|nv ? a(irﬁl %Fe 0n 1ero ovy&n?escheneslto4
- ?Iea BV RRFAN GV SRR eact i on and

ﬁam msjas [ (@S)@f Stchh)rowndimfhgow) exthyth-4- (B4 -dichhoowphenyl)-

t h T. [ _

PR E R e elon TR R UEOL ) Banone

HBSR eRDe® [ (RaV-4- (tSFrélkgog)mmﬁnnc?aVi@ey)gq b t-elichldsebeel)-
L&ﬁﬁl kg/ﬂ @a@e@m%@lﬁa%& ) alﬁ%m%ﬁh ) 0RERaipal |,
e conmpoun

e manufact ur ed by the
HBRh&HY- igi(%d@a@r@whers@ -HhSRrat RolrorerpidingZnylepe ethyl]-
Eﬁ?dﬁ{ahﬁ%- vBL( 4%1%@45@?9% e%seltaaiadﬁ 1@@@@&& a: e .
reacti on ons 0 \Y) ua I I.on., st epns
SRS A1 (1 ishlorabrmic!er kS gpidin g S5
pRAgiduoN- yﬂeﬂuﬁﬁlﬁ&idsﬁlfd’iﬂl-pipbmi&leﬂymQndt]h‘@oﬁﬂe di spl ayed

e N TR PN T

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

7 {{35R,4RS)-3-(3,4-dichloro-phenyl}-4-[(SR)-1-(5-trifluoromethyl-pyridin-2-yloxy)-

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

;,,N ,i;— N-R' é—NC(N—W
- A compound of formula [, wherein or and
Ar is pyrimidinyl, for example
{(3RS,4SR)-3-(3,4-dichloro-phenyl)-4- [(-RS) -1-(pyrimidin-2-yloxy)-ethyl]-pyrrolidin-1-
yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
{(3RS,45R)-3-(3,4-dichloro-phenyl)-4-[ (RS)-1-(5-fluoro-pyrimidin-2-yloxy)-ethyl | -
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone or
[(3SR,4RS)-3-[(RS)-1-~(5-chloro-pyrimidin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin- I -yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone.
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i5

20 sequence of reaction steps can be freely altered.
Starting materials are either comercially avail abl e
or can be prepared by nethods anal ogous to the

WO BHE02gi ven bel ow, by net hods descri bed i RCT/EP2008/060566
references cited in the descriyption or in the

exanpl es, or by nethods known in the art.  The
present conpounds of formula | and th Hf
pharmaceutically acceptable Its can & 25 prepared
by processes descri bed b%r‘ NhIC cess conpri ses

o‘%‘ C%%Si(’:ﬂf‘}l}‘ggf ngggv n%ﬁgozp E¢52008/ OGO%@A}: gi? enyp%f
e(R2),, to a conpound of formula wherein the
%ef OB e AR AR R O P B SRS e G-
eIhyl] -pymolidine- KichrbBnyl 1-Q{RAN mAE- YDV - medly&nm&mpmwﬁfdn@ﬁlde
{0 4! @3RS, 4SR)-3-(3,4-dichloro-phenyl)-4-[(RS) -1-(4-trifluoromethyl- phenoxy)-
ethyl]-pyrrolidin-1-yl}-2-oxo-ethyl) -piperidin-4-yl] —N—methyl—methanesulfonamide
N-[1-(2-{(3RS,45R)-3-(3,4-dichloro-phenyl)-4-{ (RS)-1-(4-trifluoromethyl-phenoxy)-
ethyl]-pyrrolidin-1-yi}-2-oxo-ethyl) -piperidin-4-yl]-acetamide
N-(1-{2-[(3SR,4RS)-3-[(RS)-1-(4-chloro-phenoxy)-ethyl] -4~(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-2-oxo-ethyl}-4-phenyl-piperidin-4-yi)-acctamide
N-(1-{2-{(3SR,4RS)-3-[(RS)-1-(4-chloro-phenoxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-v1]-2-oxo-ethyl}-piperidin-4-yl)-N-methyl-acetamide or
1-[(3SR,4RS)-3-{(RS)-1 —(4—chloro—phenoxy) -ethyl}-4-(3,4-dichloro-phenyl)-pyrrolidin-
1-y1]-2-(4-hydroxymethyl-piperidin-1-yl)-ethanone.

-A corﬁpound of formula I, wherein or and Aris
pyridyl, for example
1-[{3SR,4RS)-3-[(RS)~1-(5-chloro-pyridin-2-yloxy)}-ethyl]-4-(3,4-dichloro-phenyl)-

pyrrolidin-1-yl]- 5—morﬁholin—4—yl—pentan— l-one

20 6-{(SR)-1-[(3RS,4SR)-1-[2-(4-cyano-piperidin-1-yl)-acetyl]-4-(3,4-dichloro-phenyl)-

pyrrolidin-3-yl}-ethoxy}-nicotinonitrile or
6-{(SR)-1-[(3RS,4SR)-1-(4-cyano-piperidine- | -carbonyl)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile.

N N0

25 - A compound of formula [, wherein is , or

H

_ EC’

H' and Ar is pyridyl, for example
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wherein the definitions are as above, or c) reacting
a conpound of fornmula WO
2009/ 024502PCT1EP2008/ 060566 - 11 OH N CThel)n nj\

wW@opM2402  wherein the definitions are as aBEU/EP20§5/060566

reacting a conpound of fornul.g with a conpound of
formula (R3)p ICY-B - 12 - wherein Xl is hal ogen,

fBIR URS- slt[gé. 10t%fdhmr51p9ﬂ§ma1 Slo@D - AR E.( 3,8)didh8AE tphBg1 R
pyrrohodll'lrll’] 1~y? 2- (g.):s{ra[rg'I aza-spiro[3.3]hept-6-yl)-methanone
2-[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidine- 1 -carbonyl]-hexahydro-pyrrolo[1,2-a] pyrazin-6-one
1-[(35,4R)-3-[(R)-1-(5-chloro-pyridin-2-yloxy)-ethyl }-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-2-(2-0xa-5-aza-bicyclo[2.2.1 }hept-5-yl)-ethanone or
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(SR)-1-(5-trifluoromethyl-pyridin-2-yloxy)-
ethyl]-pyrrolidin-1-y1}-(2-0%a-5-aza-bicyclo[2.2.1]hept-5-yl)-methanone.

A further embodiment of the invention are compounds of formula

0_)\( v

I-1
wherein
Ar is aryl or a five or six membered heteroaryl;
/‘\
%N
N is a six or seven membered heterocyclic group, wherein X may be a carbon

atomn, SO, or a further hetero atom, selected from the group consisting of N

or O;
if X is a carbon atom, O, SO; or unsubstituted N, then
R' is hydrogen, hydroxy, cyano, -(CH;)-OH, -(CH,)q-NRR’, -(CIH,)q-CN,

lower alkyl, -S(O);-lower alkyl, -NR-5(O),-lower alkyl, -C(O)-lower alkyl,
-NR-C(O}-lower alkyl, or is a heterocyclic group selected from
piperidinyl-2-one; —

if X is a N-atom, substituted by R', then

itk is hydrogen, ~(CIT,)-OH, -(CH,)¢-NRR’, -(CH,)q-CN, lower alkyl, -5{O),-
lower alkyl, aryl or a five or six membered heteroaryl, -C(O)-lower alkyl,
provided than qis2,3or4

R/IR are independently from each other hydrogen or lower alkyl;

R? is hydrogen, halogen, lower alkyl, cyano, lower alkoxy substituted be halogen,
lower alkyl substituted by halogen or is a five or six membered heteroaryl;

R’ is hydrogen or halogen; ‘ )

R* is hydrogen or lower alkyl;

n is 1 or 2; in case nis 2, R' may be the same or different;

0 islor2;incaseois2, R may be the same or different;
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i 0J/( )s.Br XVI-B wth a conpound of fornmula 5 to
a conpound of formula , ,sL Oj\i" /Th N X I-D wherein
the definitions-are as above, to if desired,

W@ 199/624542ng t he conpounds obtai ned into. PCT/EP2008/060566

pharmaceutical ly acceptable agid addition salts. The
process is described in nore detail in schenes 1 to 4

nd in BP).6S cabe p is/B R rr}égbe the same or different;
009/ 0245 ZPCT/ EP2008/ 060566 - 13 - Schene 1

®r epar at'¥ bt B deri vatives of formula I-C wherein R4
s hydragen, XB drg; hal ogen and the ot her definitions

y”gqmgﬁéc%ﬁa@@da&@%m@a&f 3, 4-di substituted

nes were prepared via a stereo specific
1, 3-di pol ar cycl oaddi.ti on between the
(E) - 3- sUBS RN ﬁ%ﬂ?‘ S%WOWﬂaéf@S@{lﬂwm%%‘?duﬂ
di%&tkﬂéta{%éx}fi@@ ahd erb@tigmerstoll theaz@ipplild sfdorhildd) gewnel BteEmic and
in situ . from

t

R F?éﬂf’*ﬂw%ifﬁsﬁim?\f( phenyl met hyl ) - N- (tri met hyl sily1)m
ethylamne |1l in the presence of a catal ytic anount
of dliechrepurtionas ciifpourSis bebrinvla 1N thelpenentlimvenbon wag be carried

en carn
LR GRS By Rt B By SPARRELARELHE Rt G
BVEIFTRI age $homg in dneéﬂlﬂtmﬂdg sthemeg bigg Theyskillstrenuared fprcatsyieg out
el BBl 95d SRiASASPPME FeulBR ProQlicts 2 RASPY Lo ®BQIIIEin 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.

In more detail, the compounds of formula I can be manufactured by the methods
given below, by the methods given in the examples or by analogous methods. ,
Appropriate reaction conditions for the individual reaction steps are known to a perﬁon
skilled in the art. The reaction sequence is not limited to the one displayed in schemes 1 -
4, however, depending on the starting materials and their respectlve reactivity the
sequence of reaction steps can be freely altered. Startmg materials are either commeraally
available or can be prepared by methods analogous to the methods given below, by
methods described in references cited in the description or in the examples, or by

methods known in the art.

The present compounds of formula I and their pharmaceutically acceptable salts can be

prepared by processes described below, which process comprises

a) reacting a compound of formula

VIt

with a compound of formula
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womagedan with for exanple a phenol,

(trirnethylsilyl)nmeth

15 usi ng known net hods gave VI. Reduction of the
ester noiety using standard conditions for exanple
Li BH4 yi el ded the al cohol W. Standard Mt sunobu

pyrimdin-ol gave the aryl-etfher 1-C.. WO
2009/ 024502PCT/ EP2008/ 060566 - 14 - Scheme 2 5 X is
hal ogen and the other defi®igdi@hg are as described
above. The 3, 4-disubstituted pyrrolidines I X were

repared via a stereo specific 1, 3-dipolar
gVﬂGQHﬁP?¢6 oBBEleen substit ut ed

(E) - 4- phenyl - but - 3-en-2-one derivative VIII and the.
azonet hi ne yl i de gener in situ fromthe

N- ( met hoxymet hyl ) - N- (phienyl net hyl ) -N- 10

ninghlhi in the presence of

a catal ytic amount of d'viﬁé Jas TFA. Sel ective
N- debenz-yl ati on was then—¢a ri%ﬁBOUt usi ng severa
known procedures which arg/corpdtible with the
substitution patterns of fheNar@matic ring to afford
X. A coupling with a suf%abké‘ébid chl ori de,
carboxylic acid or carbanmoyl chloridé using known

met hods gave Xl. Reduction of the acetyl noiety using
st andar avhewsindthe definitidnsrhagx swems! @eaa}glgemi/%qheé plve Uhe
two di asteroisoners X. I1-A and Xl |-B which were
subsequent|y separated by col um chromat ography. Each
of the diasterepisoners were then separately
Rlowyding @ goppoynkofomala der i vatives |1-A and 1-B via a
standard M tsunobu reaction,y#th for exanple a
phenol , pyridin-ol or pyrimfdin-ol. WD 2009/024502
PCT/ EP2008/ 060566 ( - Schene 3 |'eparation of
derivatives of fornula I- d,t-B wherein R4 is
metlyt 5 Alternatively, reducd i t.he acetyl
noi ety of I X was achieved w fqpﬁkﬁg%ance Li Al H4,
and produced the two diasteregi soenes Xl I1-A and
XI11-B which were separ at ed %y(QpFUﬁn cghfggtography.
Bot h underwent a standard M tsunobu reaction with for
exhapbepauphdi@imulpyri di n-ol or pyrimdin-ol to give
the aryl-ether derivatives XIV-A and 10 Xl V-B.
Sel ective N-debenzyl ati on usi ng several known ‘
procedures which are conpatible with the substitution
patterns of the aromatic (Rhpd$~pg af f or ded
respectively XV-A and XV-B. Coupling with a suitable
acid chloride, carboxylic acide or carbanoyl chloride
test gognnesdat feenkbds yi el ded respectively I-A and I-B.
15Schene 4 R

p

Ar—/n?
i (R,
H O

R,
<
OJ\ ()/ N\.._/X
‘ . I-B,
wherein the definitions are as above, or

c) reacting a compound of formula

pyri di NPGI/EBR008/060566



Preparation of derivatives of fornmula 1-D herein R4
is methyl ~ XV-BXVI-BID WO
2009/ 024502PCT/ EP2008/ 060566 - 16 - Alternatively

waimoppasizves XV-B could react with bronp-ac el"}TfEPZﬁbsmﬁ%ﬁﬁ
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chloride to yield XVI-B.. Nuclgophilic substitution
reaction wwth primary or secondary am nes gave
derivatives of general F{sf)r mul a I -D. Abbreviations: 5
CH2C12 = di chl or omet hahe? -

di met hyl am nopyri din
hydrat; EDC = H
1- ( 3-di net hyl am nopr opy ' -Oé‘t he(ﬁ car bodi i m de
hydrochl ori de; Et3N = tK] ke; 10 EtOAc = et hyl
acetate; H = hexane; RT r@pm)(( enperature; PPh3 =
tri phenyl phosphi ne; DBAD d1~’t ert-putyl ' .
azodi car boxyl ate 15 Gener aI pr ocedut®  Anid coupl i ng

RN b tehphtEof Yorml®r XV and car boxylic aci d)

t = 1 hydroxy-benzotri azol

(R ~0ou

to a compound of formula

I-A,
wherein the definitions are as above,
d) reacting a compound of formula
3
RY),
.
HLd TR,
N
H - XV-B
with a compound of formula
) 1 o (Ri)n
X
; %
( )s S
to a compound of formula
3
R%),
Ar—(R?
(R,
H 0 1
R
N /.“(( h
04\( )/N\_/X

I-B



To a stirred solution of a carboxylid acid derivative
(commercially available or known in the literature)
(1 mmol) in 10 nL of CH2Cl12 was added (1.3 mol) of

WEDTY/0343023 mmol ) 20 of HOBt and Et 3N (1. 3 nmBCY/ERIPPG0S66

10

15

one hour at RT, was added a pysyrolidine internediate
of general fornmula (XI1). The m xture was stirred at
Rleeiel! ifhdb¥enahd hdSRRREARBNOMQs YRSEr and
extracted with CH2C12. The conbi ned organi c phases
éfre dried over, Na2SO4 and concentrated under vacuo.

| T5ANE A CORBPHKT AP YR preparative HPLC afforded the
title conpound_ 25General procedure Il Coupling

bet ween a conpound of fighymula V, X or XV and an acid
chl oride or carbamoyl dhloride A solution of the
pyrrolidine (1 nmol) ormmL_a%V, X, XV) in CH2C12
(10 nL) was treated 3 ?%.Q nmol ) and an aci d
chl ori de or carbanoyl ch ide (1.2 nmmol) and 30
stirred at RT overnight.*Fhe reaction m xture was
t hen poured onto water dd,é%tyacted with CH2C12. The
combi ned organi c phases were dFf ed\avier Na2SO4 and
concentrated under vacuo. Purification by preparative

i el jtl e conpound. General procedure

Pﬁ%géé&ﬁ?§§ﬁhﬁﬂ%§#?%action PPh3 bound on resin (2.2
nmol ) was put in suspension in THF (50 nL). Then the
DBAD (1.6 mmol) and the phenol (R'pyridin-ol or
pyrimdin-ol (1.5 mml) wer ded. After 5 WO

2009/ 024502PCT/ EP2008/ 0605/6 -x17 - min at RT, the

al cohol of forrmula VII, Xl I~or XH was added and
stirring was continued at RT overnight. The reaction

1 Xture Skl red on celite and then concentrated
E%1é¥nwgﬁﬁgf&$h%ECrude was di ssolved in Et0Ac, washed
with ag. NaOH (1M and the organi c phase was dried
over Na2804. Col umm chRijat ography or preparative
HPLC yiel ded the 5 title conmpound. Ceneral procedure
IV Nucl eophilic subs I OMArL tion: Coupling of

XVI -B and ‘an primary 'dgfg am ne (NR4R5) To a
stirred solution of the /ffomde internediate XVI-B (1 -
mmol ) in CH2C12 (20 nlL) "at’ 10 RTnere added the am ne
of forrmula NR4R5 (3 W%MM/E%N (4 mol ). Stirring
was continued overnight. The [eag¢tion m xture was
washed 1120 and the organic phase was dri ebbPover
Na2SO4. Col umm chr omat ogr aphy or preparative HPLC

¥helfade t8Bitdd ke £appeund. The salt formation is
effected at roomtenperature in accordance with

‘mef hods 15 which are known per se and which are

iliar to any person skilled in the art. Not only
salts with inorganic acids, but also salts with
didgsred cconeérdsg tememipntodsebidieads n gt jtharmaceutically acceptable acid
QMﬁﬁgcghgrides, hydr obr om des, sul phates, nitrates,
citrates, acetates, nal eates, succinates,
met han- sul phonat es, p-tol uenesul phonates and the |ike
ahepexessis cggnéﬁd Byppresigiaildn schomes hiort angin gxasalesi ler 73-

t he compounds of formula | and their pharmaceutically



usabl e addition salts possess val uabl e
phar macol ogi cal properties. It has been found that
t he conpounds of the present invention are

warbggasizst s of neuroki nin 3 (NK-3) recept or BCT/EPR808/060566
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compounds were investigated |g5accordance with the
tests given hereinafter. 25 [314] SR142801 conpetition
bi ndi ng assay hNK3 recept oj,bl,pdi ng experiment were
performed using [3H SR142801 (Catal og No. TRK1035,
specific activity: 74.0 G /mmol, Amersham GE
PlepirbhensRlekiativedftfeanulBUC \ﬁndﬂmfiﬁlhwdmgedk) and
nmenbrane i solated from HEK293 cells transiently
expressing reconbi nant hu NK3 receptor. After

tfipwi ng, the meghrane honoge es_were 30 cefib|
at 000 X g for *10 @n‘;ﬁﬂig '
res ded+i n mﬁ@ 50 ris-
phospho @Edon< 0.1 % BSAbrndi
a final assay doncentratlon of 5&1|ngrote|n/meII i
For inhibi i on experinents, nenbranes were |ncubated
with [31-1] SR142801 at a concentration equal to KD
val ue of rad| i gand and 10 concepgrations of the

i nhi bi hy céan 0. 0003-10 uM" (] t ot al
reagidin 200 24S@EPCT/EP2008/06 06,018 -

vol unme OPLSOO til) /[far Y hmn at roomt er ajrif,e

( RTy—At—t*he end of Nth cubati on, neanan wer e
filtered onto unltééibmy/ 96-wel | whi t e ﬁ?hp%a@
with bonded GF/ C filt'ér prejncubated 1 h i 3 9% PE
+ 0.3 % BSA, Packard Bi oSci ence, Meriden, CT) with a
Filtermate 18%.harvester (Packard Bi oSci ence) and
washed 4 times @ i cexq@ld 50 MM 5 Tris-HCL, pH 7.4
buf f eron-Nqrg peci bT%dlng was neasured in the
presence of 101. 1M -2222@@ for both radioligands.

The radloactlwtycg{}n [ter was counted (5 nin)
on a Packard Top- N, éro Late scintillation
counter with quenchlﬁé correctlon after addition of
45 11 of mcroscint 40 (Canberra Packard S. A,

ZUJsihahg elﬁsaadtﬁ@bit@mt)ﬁnmssﬁakuagns@rabbm | nhi bi tion

e bbbt EHE PTOR e Ly Ry Lo gisisor ety i
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RRLILSF. ?%%{}Boﬁlﬁ{ﬂ%h Q‘lﬂ{agleaa.@@ chﬂ)%d%o%ﬁm a3 idaRdAbemoyl chloride
error I'C, val ues was
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52 0.0425 17 0.0468 53 0.0068 18 0.0779 54 0.002 20
0.0595 55 0.02 24 0.0589 56 0.0026 25 0.0597 57
0. 0647
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Scheme 2

Preparation of derivatives of formula I-A and I-B wherein R? is methyl:

SiM i 3
¥ C TRA Q (R); Q
N-Bn  CHC, H : H
+
[ ¢ —
N Ny
Bn 1 H

R)

/
O wi H

X! is halogen and the other definitions are as described above.

The 3,4-disubstituted pyrrolidines IX were prepared via a stereo specific 1,3-dipolar
cycloaddition between substituted {(E)-4-phenyl-but-3-en-2-one derivative VIII and the
azomethine ylide generated in situ from the N-(methoxymethyl)-N-(phenylmethyl)-N-

10 (trimethylsilyl)methylamine III in the presence of a catalytic amount of acid, such as
TFA. Selective N-debenzylation was then carried out using several known procedures
which are compatible with the substitution patterns of the aromatic ring to afford X. A
coupling with a suitable acid chloride, carboxylic acid or carbamoyl chloride using known
methods gave XI. Reduction of the acetyl moiety using standard conditions for example

15 LiBH. yiclded the two diasteroisomers XII-A and XII-B which were subsequently
separated by column chromatography. Each of the diastereoisomers were then separately
converted to the final derivatives I-A and I-B via a standard Mitsunobu reaction with for
example a phenol, pyridin-ol or pyrimidin-ol.



27 0.0096 59 0.0126 30 0.0796 61 0.039 31 0.0589 62
0.024 33 0.0756 63 0.012 34 0.0401 64 0.019 36 0.0211

WO 2009/024502 PCT/EP2008/060566
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Scheme 3

Preparation of derivatives of formula I-A and I-B wherein R* is methyl:

(R) \
b st) ,,Ar\ftR )
OH-ANRY, } 0
PPh,,
. DBAD Bn g XV-A
Bn  XNI-A XIV-A
H
+
N
Bn 3
IX RY R %)
P
g F'(R ) Ar’(R e AE—(_R‘),,
H3 OH HM} 0 H O H 0o \
OH-AR(R3), —_— — /ﬁ)n
N - N N N
: PPh : H A X
Bn 3 Bn 'N_/
DBAD Xv-B O™ (),
XII-B Xv-8 B

Alternatively, reduction of the acetyl moiety of IX was achieved with for instance LiAIH,,
and produced the two diastereoisomeres XIII-A and XIII-B which were separated by |
column chromatography. Both underwent a standard Mitsunobu reaction with for
example a phenol, pyridin-ol or pyrimidin-ol to give the aryl-ether derivatives XIV-A and -

10 XIV-B. Selective N-debenzylation using several known procedures which are compatible -
with the substitution patterns of the aromatic rings to afforded respectively XV-A and
XV-B. Coupling with a suitable acid chloride, carboxylic acide or carbamoyl chloride

- using known methods yielded respectively I-A and I-B.

15 Scheme 4

Preparation of derivatives of formula I-D, wherein R} is methyl

' P
2
j\R Af“(R ) P o)
= Pl Y\( ) H—N\_/ X O
N (R'),
L 04\/( ) oA N
gy N X
A—_—
xXvB Xvi-B I-D

20
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Alternatively, derivatives XV-B could react with bromo-acetyl chloride to yield XVI-B.
Nucleophilic substitution reaction with primary or secondary amines gave derivatives of

general formula I-D.

* Abbreviations:

CH,Cl, = dichloromethane;

DMAP = dimethylaminopyridine;

HOBt = 1-hydroxy-benzotriazol hydrat; ‘

EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride;
Et;N = triethylamine;

EtOAc = ethyl acetate;

H = hexane;

RT = room temperature;

PPh; = triphenylphosphine;

DBAD = di-tert-butyl azodicarboxylate

General procedure
Amid coupling (pyrrolidine V, X or XV and carboxylic acid)
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 and EN (1.3 mmol). After one hour at RT, was added a pyrrolidine
intermediate of general formula (XII). 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;SO, and concenirated under vacuo. Flash chromatography or preparative HPLC

afforded the title compound.

General procedure I1
Coupling between a comipound of formula V, X or XV and an acid chloride or
carbamoyl chloride
A solution of the pyrrotidine (1 mmo}) of formula (V, X, XV} in CIT,Cl (10 mL) was
treated with EGN (1.2 mmol) and an acid chloride or carbamoyl chloride (1.2 mmol) and
stirred at RT overnight. The reaction mixture was then poured onto water and extracted
with CH,Cly. The combined organic phases were dried over NaySO4 and concentrated

under vacuo. Purification by preparative HPLC yiclded the title compound.

General procedure 111
Mitsunobu reaction

J PPh; bound on resin (2.2 mmol) was put in suspension in THF (50 mL). Then the DBAD
(1.6 mmol) and the phenol, pyridin-ol or pyrimidin-ol (1.5 mmol) were added. After 5
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0. 0497 70 0.086 48 0.068 71 0.0087 51 0.0237 73 0.093
The conpounds of fornula | as well as their
pharmaceutically usable acid addition salts can be

WQ2880482nedi canents, e.g. in the formof  PCIEP2008/060566

phar maceuti cal preparations..jfhe pharnmaceuti cal
preparations can be admnistered orally, e.g. in the.
frod s o, tﬁe&:ﬂ)&o@blsof fe@allevuInX1ak Xatisyas dﬂcaageﬁd ,stulﬂag dragthtinued -

S o P SRR e P 6 SRR Bl e
ﬁcﬁ&ﬂﬂﬁdxﬂcﬁ Grtaa Hisyolved.ig Et(Ax, t/vhéleﬂ oiitnagf NsQ [ DMD tund thesrgamc
g%ﬁsg?’%g ge over ﬁazeﬁé%gg&nxg% f(im ﬁ of eﬁzfrgﬁv%gﬂl IhC ylelded the
ﬁthrammmeum cally usable acid addl t| on sal ts can be
processed with phar i norgani c or

or gani c exci pients Pg;(réﬁ%%lepqtewd%rréo uction of tablets,
Nodtehilicivbsitgtionreagéus Canplingaf X Vi dh and averrivegss af gesondary
Lagk QRR#RGOr N St arch or derivatives thereof, talc,

stearic acid or its salts etc can be used as su

ch
Exeispiretrobitiong! dfcdromidsiisranediriagdéd @mempla i*IblCHzClz (20 mL) at
1543 lv@:H eﬂﬁe&ﬂm@%}ﬁlﬁ‘é{)f formula Sk EBIEMEN thPEﬁN €] nﬁ‘%l) $@fring was

gel ati ne capsul es are e.g. vegetaple oil

eoutiguedsexernghti Bheisaction JURErewasesaedilO ands g pregpicghase was
8% RleERESOL Aol cﬁ'ﬂﬁh&kft@giﬁiﬁlfy@)r PlepsRlivd HPDGS yRI¥d the title

syrups are e.g. water yol s, saccharose, invert
SUGRUNYgl ucose etc. Sui t abl e exci pients for

i nj emei an fd‘rﬁiaﬁbﬁ anSea@sdat@odm wapeituraih achadmce with methods

ycer ol etaple.oils etc .
Bk e loolpirpreant e S afats Spfioq kg p theart Notonly
suibts wilth [ind@rpartiaadisnied abilsdts witixerganid atids,co@@ irge mprsidecagiod.
lglii{drocl%ong?splgydl)ﬁ%r%m%eg sulphates, Wzﬁg frateg Iagetates, maleates,

armnaceu reparatirons can
prceivetey ataﬂmssulmmibﬁ, Iprtpbleeesuhﬂdﬁamws andrtle lilgare gxagples Of such
nts, emulsifiers, sweeteners, colorants,
avorants, salts for varyi ng the osnotic pressure

buf fers, maski n ents o nti oxi dant
al s OATBHEAN] s4Ee ths CABIOR O (Rt %Taﬂ“%)ﬁ‘ %ﬁlﬁﬁ@“ﬁc&h
S44BRLAMEBH salts possess valuable pharmacological properties. It has been found that

the compounds of the present invention are antagonists of neurokinin 3 (NK-3)

" receptors. The compounds were investigated in accordance with the tests given

hereinafter.

[*H]SR142801 competition binding assay
g

hNK3 receptor binding experiment were performed using [PH]SR142801 (Catalog No.
TRK1035, specific activity: 74.0 Ci/mmol, Amersham, GE Healthcare UK limited,
Buckinghamshire, UK) and membrane isolated from HEK293 cells transiently expressing
recombinant human NK3 receptor. After thawing, the membrane homogenates were
centrifuged at 48,000 X g for 10 min at 4 °C, the pellets were resuspended in the 50 mM
Tris-HCl, 4 mM MnCl,, 1 uM phosphoramidon, 0.1 9% BSA binding buffer atpH 7.4 toa

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 (0.0003-10 uM) (in a total reaction
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15

25The dosage can vary within wide limts and wll, of
course, be fitted to the individual requirements in
each particular case. In general, in the case of ora

wazhed/oa4si2r at i on a daily dosage of about 10 tBCW/BEAIOSRF0S66

per person of a conpound of _ D
2009/ 024502PCT/ EP2008/ 060566 - 20 - general fornula |

ShemE Gf 29 6@&2{ @ﬁﬁlhﬁét%mﬁlt&hp&&hret (Rer) ARANEerARP B ihéBation,

can_al so xceeded when nece ry
mgpbengs were filfered em%wwﬁgt ﬁwﬁ.‘f‘lﬁﬂs HllﬁPglnﬁdﬂﬁﬁao@fia‘i GF/C
iﬁl’ﬁert h&ndfgsﬂ@h 1 KA ?@r% PEIY l\9‘/3 %ashepade@fd |Bv¢scﬁﬂaﬁ5mnaa5 CT) with
act ose rn s Croc ce | ose
3 Hltemeie RiTrdesh e lﬁg’éflslece%?% Fihe ERGnppicg cold SO mM
capsi 631 24 LLRS. f\lghip@&ﬁ@&nﬂﬁ%ﬁ@?} brieh@Reddih @he presence of 10 uM
nanufacture gg capsul e 15 Active substancelO

B2 EYdosp ligandse Rhoragipagttyity on the filter was counted (5 min) on a

Packard Top-count microplate scintillation counter with quenching correction after
addition of 45 pl 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/TCs)™), where ny = slope factor using Excel-fit 4 software (Microsoft). 1Cso
values were derived from the inhibition curve and the affinity constant (K;) values were
calculated using the Cheng-Prussoff equation K; = ICso/(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.

Some results of preferred compounds of the hNK-3 receptor affinity are shown in
the following Table 1.

Table 1 |
Example No. K: NK3 h (uM) Example No. K; NK3 h (uM)
16 0.0288 52 0.0425
17 0.0468 53 0.0068
18 0.0779 54 0.003
20 0.0595 55 0.02
24 0.0589 56 0.0026
25 0.0597 57 0.0647
27 | 0.0096 59 0.0126
30 0.0796 61 0.039
31 0.0589 62 0.024
33 0.0756 63 | 0.012
34 0.0401 64 0.019
36 0.0211 65 0.02
39 0.0029 66 A 0.011
41 0.049 &7 0.053
42 0.0699 68 0.027
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e Ehnrteemaéfaeg rhdd®ahiche, 12w g f@ﬁ%ﬂﬂﬁ&ﬁ&ehtﬁﬁdl Miegtatidng. The

i n wax or .netal _foil tion.
mgmuﬁ;q’i BrEPRTAEPRSSAT BE égmgnlist?r (? H’ﬁﬁ‘é e\t i ‘Jl%orm Rf tablets, coated

%bl'ets?xirag@és, BardndBofPgéladid dipsﬁﬁesJ Jolugibn® dinals@s of suspensions. The

f la. VI li dj
Al g U i B B R AGHE Ps oAy es o

pareitedily)elg: inlthe fofeh-of injection solutions.
nmet hanesul f onyl - pi perazin-1-yl)-met hanone Cl vu-1

al 3 4‘:% 1z (ﬁ Tidhia B . s
OUn. fi la Pand th ceu ly usable acid addition salts
4-dic r_yi ne- 3- car%rg ﬁf?yester

can be processed mth pharmaceutically inert, morgamc or organic excipients for the
production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn
starch. or derivatives thereof, talc, stearic acid or its salts 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.

Suitable excipients for the manufacture of solutions and syrups are c.g. water,

polyols, saccharose, invert sugar, glucose etc.

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,

vegetable oils etc.

Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other 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



10 A sol ution of
N- (et hoxynet hyl ) - N- (phenyl net hyl )-N-(trinaethylsilyl
)nethylamne (2.46 g, 10.4 rnnol) in CH2C12 (15 nl)
wawresyedsed dropwi se, over a 30 minutes peri oBCT/EB088/60566
stirred solution of -0 -
(E)-3-(3, 4-dichloro-phenyl)-acrylic acid ethyl ester
AeADfcdmulkQ sfor@BL ) idid, iafth ABEHok€uFfet Bm(tQa®Blso be
e 1y in cw@fga%o ) G e ¢8 bt h
ﬁ%%ﬁﬁégggéﬂ?f%ﬁ@-the solution was stirred at 25 C for
an additional 48 h. It was 15 then concentrated and
purification by flash chr @xmhplgriaphy (Si 02, Et0Ac/H

yer 10 1 ettt aRtlontle [ bR TR IR Riny

4-Di chl or - phenyl ) -pyrrolidine-3-carboxylic acid
ethyl S To a sol ution of mg / tablet
A3RRARR)d - benzyl- 4- (3, 4-di chl oro- phenyl) - pygrolidin
e- 3-carboxylic 20 acid ethyl ester 2.50 g (6,61
FasisE) di ssolved in CH3CN (55 nL) was added 4934 nL
€Ll ) of 2,2,2-trichloroethyl chloroforsmte and
stirring was _continued for 4 hours at RT. Vo fliles
V%F%“V%%%W@EHWﬁﬁér vacuo, and the residue wa
_ Miagis@hwesdedrite ACOH (25 nl) before a total of 1120 g of
Zn dust was added portion w se. ﬁ;qr three hours at
RT, the reaction mxture was filt&redFhiicele, the
sol vent renoved under vacuo, followed by an 25
extraction with Et0Ac/aq. BYaH@R®B (basic pH). The

or ganj ' : ol um
chr B SRSl By SR8, VRSN ol ded 1. 85 ¢
(97% of the tide conpound as a light yellow oil.
ES-M5 me: 288.1 (M+l-1). 3SR, 4RS- 4- 34- D1 64Dt @psyke
RLihanghseldle 10 ni erazZine- 1 - Carbon 1 -- 3019
yrrolidine-3-carboxylic acid ethyl ester V%%
f024502PCT/ EP2008/ 060566 - 22 - Using tH gener a
peecegare |1, the coupling between 30
éﬁSR,4RS)-4-(3,4-D chlorophenyl)-pyrrolidine-§-carbox
fc acid ethyl ester (1.89 g, 6.55 mvl) and 4-
met hanesul f onyl - pi per azi Gapsult fllowighonyl chl @69 de
(1.63 g, 7.2 mol) yielded the title product (2.40 g,
77%-as S i f j £ [ ;
ey op e A &R heand b UL ARy piftd g i R8ldnd then
nvammingting mheties The srie is reiened tathp gixer thafalyip erded
thRrefo Sid Mixed tlﬁle':’éh!l)Q FhOhniGaroM& Gh&thine into hard gelatine
ditrichloronmethyl™ ester (triphosgene) (1.81 g, 6.09
FAPBRYS- i n CH2C12 (30 L) at 0 C, was added a sol ution
of 1-nmet hanesul fonyl - pi perazine 10 (2.0 g, 12.2 mol)
and pyridine (1.08 nL, 134xample)Cin CH2C12 (5 nL)

over,_.30 m nute e tenperat.ure was raised, to RT,
and %F?P?FﬁﬁsW%Qeg@ﬁWFﬁgggmgggllﬁfﬁﬁFP? 2% gani ¢
phase was washed with H20, dried over Na2SO4.

Purification by flash chromatography (Si 02ngEsupne)

- Y] 0 g (79% of the title conpound asswhite
é%ﬂeg.ﬁ%%) R3RS, 4SR) - 3- ¥
$@esiBitE 1Y 0- pheny1) - 4- hydr oxynet hyl - pyr r /288 n- | - yI
| - (4- nmethanesul fonyl -pi pgpari n-1 -yl) - neblranone
To a stirred sol ution of

3SR 4RS) - 4-( 3, 4- Di.chl.or.a- phenyl) - 1- (4- net hanesul f,on
bRt R e DTy RAER e s P BT il 3
eddied toeSPer Thae@SrgtheFindly pomdked activiaitanBois nldeatthdfdio and

T ENTLE R T e

59.7 mol) and stirring was continued -for 2 days. The
reaction m xture was poured on H20, extracted with

Et OAc and the conbi ned organi c phases were dried over
Na2SO4. Fl ash chromat ography (Si 02, EtOAc, then

Et OAc/ MeOH 9:-1) yielded the title product 1.76 ¢
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25Pyrrolidine internediates of fornula Xl
Pyrrolidine XIl-A-1 and XlI1-B-1

'R3RS, 4SR) - 3- (3, 4- Di chl oro- phenyl) - 4- ((RS) - 1- hydr oxy- e
W popbA2apizr rol i di n-1-yl] -(4- PCT/EP2008/060566

met hanesul f onyl - pi perazi n- 1- Ajret hanone (XI'1-A-1) and
30R3RS, 4SR) - 3- (3, 4- Di chl or o- pheny1) - 4- (( SR) - 1- hydr oxy
ol 51R=¥ [ 'ch‘)lnﬁhg- sWpbbsifdties are then removed from the moulds and
met hanesul f onyl - pi perazi n- 1-y1) - met hanone (Xl |-B-1)
PPCK EPIOUSrEE6866 a 1 3SR 4128 -1 -Benz
1-4- 3 4-dichloro hen 1olidin-3- | ethanone IX-1 A

' DR cHibtion oDdyrrolidine intermediates of formula VII, XH-A, XII-B, XV-B, XVI-B

N- ( met hoxynet hyl et hyl sil yem
et hyl am ne (32. 78 ST 2Ct2—(50 nL) was
added drop w se, over aPﬁﬁoﬁmﬂuVHSI perl od, 5to a
stirr S [
oL ks BRES A Fhor ey csosmes gty
0.092 nol) andnidthdnlsidfoogeapiraziadid)-fnktiahord , 0. 009
mol) in CH2C12 (100 nL) at O C. The ice bath was
renoved, and the solution—4as stirred at 25 C for an
additional 48 h. It was concentrat ed and .
purification by flash chrong graphy (Si02,
CH2C12/ MeOH 98: 2) afforded 2833 g (88 0/0) of the
title conpound as a yell ow }\ ES-M5 nfe: 348.2
(MFEr) 10 b)

1-1( 3SR, 4R5) - 4- ( 3, 4- Di ¢hl or o- pLheHys’f) pyrrolidin-3-v11l
-ethanone (X-1) To a solution of &

EISB]@N) i 5ﬂ\1ffb?eﬂmsmaﬂid]éd*1 QPM@Yln’Leﬂ(YDSN 4@“1mt'tbjfl}ll}@ﬁnethylamme
Gl AL (ST EpAR, S0 B8 e,
p sifmﬁ@dluniﬁd of (Blat (ivd-dighlwre-phenybsiceiie agid sthifl esten (3442, iLH4
RS {RQrifkdroRsde aadf\o bkl ﬁfmoh ia cng@iz (Z@nﬁtl)' §1to BT he ice

added portion w se fter three hours

bath o0 BIaTEd PO dhasqliton Wag staERda 22 &b fﬂtrén a%%ﬂ%?éfl% it was
RRARYAUnWREE @?ﬁmﬂtﬁ&w 1018 chidYha®ogk ARG {$:00 BADAKH 1: 4)

ST 3 iSRS RRTESAS v,

CH2C12/I\/EOH 9:1 to 8:2) yielded 1.50 g (63 20 % of
Ef&sﬁ'ﬂﬂa) 4 (EQ,M ulgloro P envﬁ %V%ro{n%ic’lg’ 3Oc|arboxllf:hc a'é/% e%v?ester

To a solutlon of (3SR 4RS)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidine-3-carboxylic
acid ethyl ester 2.50 g (6.61 mmol) dissolved in CH3;CN (55 mL) was added 1.34 mL (9.91

mmol) of 2,2,2-trichloroethyl chloroformate and stirring was continued for 4 hours at

RT. Volatiles were removed under vacuo, and the residue was dissolved in AcOH (25 mL)
before a total of 1.20 g of Zn dust was added portion wise. After three hours at RT, the
reaction mixture was filtered on celite, the solvent removed under vacuo, followed by an
extraction with EtOAc/aq. NaHCOs (basic pH). The organic phases were dried on
Na,SO4 and column chromatography (S10;, CH,Clo/MeOH 9:1) yielded 1.85 g (97%) of
the title compound as a light yellow oil. ES-MS m/e: 288.1 (M+H").

<) (3SR,4RS)-4-(3.4-Dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-carbonyl) -
pyrrolidine-3-carboxylic acid ethyl ester
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a=liclin-3-yl1-ethanone (Xl -1) Using the general
procedure |1, the coupling between
1-[ (3SR, 4RS)-4-(3,4-dichloro- 25

W@ hwH9l4502pyrr ol i di n- 3-yl | - et hanone (1. 88 g, PCPEBPHAHNGI6E

and 4-nethanesu|fony|pipera2|%§ - carbonyl chloride
(1.98 g, 8.74 mml) vyielded the title product (2.40

gﬁirn glaefggngglﬁﬁb&?gﬁﬁ R &ougﬁﬁoef;enp&hl (bsrcatd)on( M pidnash

|
Rl 1@Jg?r¥’rféf]?%ﬁ]éfrﬁéld>ﬂﬂi‘71 Aty (éﬁa 53RS meRland4-
ﬂmgﬂaﬁ&hﬁéxﬁd ipdRz2ROAUHBAD 2P6:1d P20 957 DA Pyicl dedhe title

ro eth loljdin anesul fon VID
Q&fﬁ(14ﬂ§¢7ﬁafﬂaﬁéc?lelfss gl fétef Pﬁ&ﬁaat@nﬁv @“6?18%%&1318% (SiO,
EtQAcS&&MB&)&%?’BS (A4-diiohl or o- phenyl) - 1- (4- net hanesul f
onyl pi perazi ne- 1- car bonye-pyrrolidi n-3-yl Let hanone
(XI-1)(2.00 g, 446 mol) in MeOH 5 (40 nL) at -78C
xl\a&etba:lﬁaﬂfohy 1Bpderbfind Bgarbén@Rhlpmdt:) . The tenperature

r ea ré)dl\éo}/utiro |0§ ggrb&%c 'e:gd &Rﬁg‘gorlymt%ﬁ%[ gster Q)h%)%&ﬁea (1. % 6.09

pnmdhthHv&éz (éQ trﬂé@t @onats thEﬂ@Aeluuﬂlh @f bewﬁian@&uifonﬂ piperazine
g{@g%% R85 &Rd igﬁ'icﬁnéj( 1.RGnLM8 IM%8§%CHI@E (3 WP) over 30

t er eol soner were sep arate y col umm
EhnHerat RjEBPRR SO t(ylil"gq agd gtirzipg yvap q@ugnugd over night. The

Eﬁ%c ﬂ§f§): w%sr %ﬁhé% dieq sz@r @n@m@ymzs@é (RSkicadiom iy - et
y I_di

d(rﬁnﬁ@[g’f?@ﬁlé Pe &ﬁ?ﬁc)@ﬂ%@dgﬂ% i 9%)3_ Pf tha tifle FypRound as white solid.
(XII-A-l) as a white solid ES-M5 me 450.1 (I\/H-H) and

rﬂ&;@ﬁ&ﬂﬁe@ﬂj@;ﬁi gyt@Lmethmdneyll (4- met hanesul fonyl -

ERTRRA P hiphyt SRR ey PheRR- P il

pipefapinenl Fmrb)é‘dyl%pyrmhdm;eﬁecapbmﬁlc]aad cthyl ester (2.39 g, 5.00 mmol) in

%@%g‘[ }sf}/vﬁﬁ%ardg{il%tﬁﬁ-ﬂ (Qﬂﬁlﬂﬁ 3)1))2(3;/941_11&)1) After 2 hours, addition ofa

drgipmef LiBH, (1.30 g, 59.7 mmol) and stirring was contlnued for 2 days. The

reaction mixture was poured on H,0, extracted with EtOAc and the combined organic
phases were dried over N2;SO4. Flash chromatography (SiO;, EtOAc, then EtOAc/MeOH
9:1) yielded the title product 1.76 g (81%) as a white solid. ES-MS m/e: 436.1 (M+H").

Pyrrolidine intermediates of formula XIT
Pyrrolidine X1I-A-1 and XI1I-B-1
[(3RS,4SR)»3~(3,4—Dich10fo—phenyl)—4—({RS)— Ijhydroxy—ethyl) -pyrrolidin-1-y1j-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-A-1)

and
[(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((SR)-1-hydroxy-ethyl}-pyrrolidin-1-yl]-{4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-B-1)



20 a RS 1 3SR 4RS -4- 3 4-Dichloro
henrrolidin-3ethanol XIII-A-1 an SR 1 3SR 4RS -4- 3
4-Di chl oro- hen rolidin-3-ethanol Xl II-B-1

wolmosteasizut i on of |- PCT/EP2008/060566
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R35R, 4RS) - 1- benzyl- 4- (3, 4-di chl oro- phenyl)-pyrrolidin
-3-yll - ethanone (IX-1) (14.90 g, 0.043 nol) in THF
(300 nL) at O& were added portionwise Li AlH4 (2.05 g,
0.051 nol). Stipmw{ng was continued one hour, and
t he reactionc
addi tion of aq.
t he product extra

r vacuo and
i ned

concentrated u
with Et OAC. The

organi ¢ phases wer y dried on Na2SO4 and_co ntrated
under vacuo. OTtp/\ di’ast er eoi sgmyf € %v\férgagepar at ed
by col um chr\g graphy (Si 02, E‘&O* H 1:1) to
yield (SR)- 1~ J‘:(SSR 4RS) - 1- benzyl 40(3 4-

h D)

%’;%%?EI (51' @m%l’) ’Efﬁgélf #dﬁ%ﬂ(%laﬁpé%rg %@ rl:XrQ a 30 mmutes penod

w anhicted sl oti¢roiEE) NE 3t dichlgrpphen lep‘py en- We ((19 80 g, 0 092 mol)
200206420 ECEREPEORS! OBRPEBI) in CH,Cl, (100 mL) at 0 °C. The ice bath

was removed, and the solution was stirred at 25 °C for an additional 48 h. Tt was then
concentrated and purification by flash chromatography (SiO, CH,Cl,/MeOH 98:2)
afforded 28.3 g (88 %) of the title compound as a yellow oil. ES-MS m/e: 343.2 (M+H").

b) 1-[(3SR,4RS)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-ethanone (X-1}
To a solution of 1-[(3SR,4RS)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-
ethanone 4.00 g (9.20 mmol) dissolved in CH3CN (50 mL) was added 2.48 mL (18.40

mmol) of 2,2,2-trichloroethyl chloroformate and stirring was continued for 3 hours at

RT. Volatiles were removed under vacuo, and the residue was dissolved in AcOH (30 mL.)
before atotal of 1.5 g of.Zn dust was added portion wise. After three hours at RT, the
reaction mixture was filtered on celite, the solvent removed under vacuo, followed by
extraction with EtOAc/aq. NaHCO; (basic pH). The organic phases were dried on
N2,50; and column chromatography ($i0,, CHyCl,/MeOH 9:1 to 8:2) yielded 1.50 g (63
%) of the title compound as a colorless oil. ES-MS m/e: 258.0 (M +H").

¢) 1-[(3SR,4RS)-4-(3,4-Dichloro-phenyl)-1-( 4—methanesulfbnvl—piverazine— I-carbonyl)-
pyrrolidin-3-yl]-ethanone (X1-1) -

Using the general procedure II, the coupling between 1-[(35R,4RS)-4-(3,4-dichloro-
phenyl)-pyrrolidin-3-yl]-ethanone (1.88 g, 7.28 mmol) and 4-methanesulfonyl-
piperazine-1-carbonyl chloride (1.98 g, 8.74 mmol) yielded the title product (2.40 g, 74
%) as a colorless oil after purification by flash chromatography (SiO2, EtOAc).

d) [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-({RS)-1-hydroxy-ethyl)-pyrrolidin-1-yl]-(4-
1-piperazin-1-vl)-methanone (XII-A-1} and (3RS,4SR)-3-(3,4-Dichloro-
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- 25 - b 3RS 4SR -1-Ben 1 3 3 4-dichloro he4 RS -1
4-trifluorone 1- .he no ethyl] -pyrrolidine (XIV-B-1)
To a suspension of PP113 (PPh3 pol ymer bound, 3 mol
WERNROYSI2esi n) (1 80g, 5.59 mmol) 5 in THF (ROI/REZ308§/060566
OC were added 4-trifluoronethyl -phenol (0.618 g, 3 81
mmi) and t hen DBAD (O 936 g 4. 07 mml) After 5

P
2 X -B-1) (0.89 g, 2.54 mol) The reaction
'Tbl)étstﬁrrgi é@gﬁo%tdfﬁf ?ﬁSRQM@) 4[(5)913&1(:1@1&0%15 épbilt (@!éthSfesulfonyl-
celite and concentr vac actj on
Einesae s RERORD TP Bkl B (D) P 6 et by MeOH

U 65 H278°EtRAedddd LIBIS) (0y3 &l demmﬁloa?)gmh@te(@era%re ahs dbvey

t|tlec oun as a .colorless ojl
(it 0 67 TOrgSadh Sa3ho e BRipRYT e G R oy additorof 0.
Fhi pﬂoﬂhu@\fa@ Bﬁfd&teﬂimﬂiﬁ@@@l the dorplyineddrgahinphasté\ivdse d{)led over

|
15550 B o Yo ikoRomersaveye sepasaied by colmm csomatommahy (SI02) to
ieldtoc31fd (0 a%o) el PR, 4$ﬁe°r1€ﬁ>;fgf9hcbltotwpl]t@nm)r4r¥mﬁhﬂmdro -ethyl)-

&{1}‘3{1(18 - } dg d‘%ﬁt%f&e% n’@g?yggg)gazﬂl ff‘? lr%{e‘ﬁga_n'oﬂe @tﬁ—%ﬁ )(agﬁ white
ke, E@-Mﬁlﬂd EM50&tMAITa hd i 82 6 f Matoeof [AFRH-EXR) Br (3rigdigliero-

ER%QRW—R@R Whgéla)gw léﬁlé'l)aﬁyn% idinV] ly@(@n@e?h%ﬁﬁfoﬁﬁfﬁg'{l&ﬁ&m 1-y1)-

vacuo di ssol ved in
micjhaberaf¥dl- B-1) gs avhise sc@@o‘isdﬂs 61/6 2004 (M Hads added 20
portion wi se. After three hours at RT, the reaction
mxture was filtered on cellte ﬁnt renoved
under vacuo, fold¥syREine didtesg k¥ Et 0AC/ ag.
NaHCO3 (basic pH). The @&ﬂﬁm@mhasles were dried on

Na2SO4 and col u chr omat o MeOH

o BRSJSET et P BT Lk T bRy A -
a colorless oil. ES-M5 M @yrréBdine (1' 41-Fr).
25Pyrrolidine XV-B-2 5-Chloro-2-{(R3)-1-
R3SR, 4RS) - 4- ( 3, 4- di chl ar,0- phenyyf‘ rolidin-3-yTheth

oxyl - pyridine CI O XV- 2-1(RS) - 1- _
(3SR, 4RS) - 1- Benzy1- 4- € §ro-phenyl)-pyrrolidin
-3-yll -ethoxyl-5- =pyridine (Xl V-B-2)

To a solution of 1-[(3SR,4RS)-1-benzyl-4-{3,4-dichloro-phenyl)-pyrrolidin-3-yl]-
ethanone (IX-1) (14.90 g, 0.043 mbl) in THF (300 mL) at 0°C were added portionwise
LiAlH, (2.05 g, 0.051 mol). Stirring was continued for one hour, and the reaction mixture

was carefully quenched by addition of aq. NH,CI, concentrated under vacuo and the
product extracted with EtOAC. The combined organic phases were dried on Na;SO4 and
concentrated under vacuo. The two diastereoisomeres were separated by column
chromatography (SiO», EtOAc/H, 1:1) to yield (SR)-1-[(3SR,4RS}-1-benzyl-4-(3,4-
dichloro-phenyl)-pyrrolidin-3-yl]-ethanol (XII-B-1) 4.69 g (31%) as a white solid ES-
MS m/e: 350.2 (M+H") and (RS)-1-[(35R,4RS}-1-benzyl-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethanol (XITI-A-1) 5.30 g (35 %) as a white solid ES-MS m/e: 350.2
(M+H).
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To a suspension of PPh3 (PPh3 pol yner bound, 3 mmol
PPh3/g resin) (3 05 g, 9.17 mmol) in THF (50 n.)at O
C were added 5-chloro-pyridin-2-ol (0.81 g, 6 25

worrnod/)24sm2d then DBAD (1.53 g, 6.67 mmol). Af PEFER003A60566

m nutes was added {SR)-1- [(38R 4RS)-1- WO
2009/ 024502PCT/ EP2008/ 060566 - 26 -
benzyl-4- (3, 4-di chl oro- phenyl) - pyrrolidin-3-yll
-ethanol (XIII-B 1) (1 46 T

2R ) i a4 1) > 1 neth
&Rl |- rﬁﬂﬁlné: Vegltl at ed under vacuo. Ext ractl on with
ollo col u oma.t
T eeperem%;g ?fPé; P@Y@Fﬁé@@ /gfeaf%@g%f’ mmol)
fl ]IHIE(@QHI@@W@ vase alded h%ﬂm”‘%ﬂ pﬁ&ol(ﬁ 60MBg,n3.81 mmol) and
(rasREARS3 et Gy REE SRR 9 PRGSO -1

beizyloxiA, @ﬁfchldkdlﬁh@)ﬂ] Brid)idinT® yh-estoinut (XA H- R}ﬂ) (2)-8{9 g, 2.54 mmol).

P hrayumsyuieayied ops i RIS Ra oS o rorsraes
mdr vadoyixtractidroxiyh EEAMONIOBIM, do&mve@ktwlgn@)chnom%mphv

@43@%%) g% ﬁag&g@qu LSRN i AT pdfid A0S kL. Bs-

or oet hyl Pehi or of or mat e
Mﬁdn/§t49r3r0|(h@kfdvds continued for 3 hours at RT.
Vol afiles were renoved under vacuo, and the residue
vvasdlssol vedlnlAc()—I(BO ni. before a tOttﬁvlﬂgenoxvgetlwl

m,mﬁu@t(xﬁﬁg Ihe reacti on m x:juredvvas filtered on ;
th 15
2 seluian efiéﬁé’ 0l DA AL RO (DA B

EHM%OEH hﬁ#@)ﬂ?’?& %ﬁrﬁrﬁhdﬁé (mvHBIala 809 uem.ldg ﬁﬁildtl}’nihzsolved in
et o LD A8 ol T4 ap arLErogiy! Htdfgemate
mcﬁsﬁrﬁﬁgﬁwﬁs doMitl)ed B4 h@drs ali R V6latiBes Jverc2@Rrof{dSR)ded vacuo, and

b 2R A e AR i B 'gota?m@ o b e

por(i8RGisé SKyer thriBe hawyd avlR T, (1B zkamo@;lhhgt]mﬁe prh@ﬁigelre)d on celite, the
%oli%]p roenloq’e({]%ugd%( IVLCUO,E&J %@?y\/_ e actlon w1th EtOAc/aq. NaHCO; (basic

uor one B- a suspenS|on

pif). Ffﬂih:@rgani@rvgam mmsineé OuMELSQR: Wplum@/f@n@fegqaal)y (S0,

S R S e ) R

mﬁ@@ﬁ%hMDBEAD (0.43 g). After 5 ninutes was added
(RS)-1-[ (3RS, 4SR) - 1- bqu,y,l,ham(eawigcj i chl or ophenyl) - py

rrolidin-3-yThet hanol |, C d

s SRR SR ARS (it B RRE PP B B epoxy)-
night at RT, filtered on celdidi@eand concentr at ed

under 30 vacuo. Extraction with Et0Ac/aq. NaC]—| 1M

foll owed by col um chr owmgat ogr aph Si 02,

2009/ 024502PCT/ EP2008/CCI)6 tg

N

H Xv-B-2
a) 2-{(R$)-1-[(3SR,4RS)-1-Benzyl-4-(3,4-dichloro-phenyl) -pyrrolidin-3-yl|-ethoxy}-5-
chloro-pyridine (XIV-B-2) ‘
To a suspension of PPh; (PPh; polymer bound, 3 mmol PPh;/g resin} (3.05 g, 9.17
mmol) in THF (50 mL)at 0 °C were added 5-chloro-pyridin-2-ol {0.81 g, 6.25 mmol)

and then DBAD (1.53 g, 6.67 mmol). After 5 minutes was added (SR)-1-[(3SR,4RS)-1-
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- 27 - EtOAc/H, 1:4) yielded 0.45 g (78 %9 of the
title conpound as a colorless oil. ES-M5s nfe: 495.8
( M+H) . b) 2-1(SR)-1-

W 3RBYASIR) - 4- (3, 4- Di chl or o- phenyl) - pyrrol i di REBERIOPB/060566

-ethoxyl-5- 5 trifluoronmethyjspyridine ()Cv-B-3) To
a sol ution of

g;::f/lr 134 34 gilc pﬂé@ Mdh@ﬂlzy In 4R oradicih ProsRNeny hmol).

IERNIPR Bt WWI@MW%% gr RBifiered o9 cglite pndgongerirajed
Qﬂlcﬁ:? Qzltc\(l% OedtRchis] WRR Et(ﬁfﬁ:/ Naha e, FetRtd By 3&uﬁi‘a cﬁ%n?atography

1-ch| orqe ro te and

ﬁsfaa tQA‘BIa_Is £0) rged bé?:g fw fﬁ?ﬁ?@e REPOHB ﬁseadwé?ﬂeiwCES~
Memens ow+HAf t er cooling down to RT, 10 volatiles
were removed under vacuo and the crude was di ssol ved-
in MeOH (5 nL). The reaction m xture was heated at
85Chioro-3Q (B8 AU (6SR,4ARS) -41 3. edichlved-iphehythopynrd idinR3-yi | -ethoxyt -
vol ati re renoved under vacuo and the residue

' > purified on colum chromat ography (Si02,
‘T2 €l 2 fidde o2 -9 RIS)) 1y [(BSRI4RE) OL-Bég vyl B P4-dhlordrphenyt) Herrolidin-3-

flf/ﬁn%%%{}dslgﬁ ;'zrﬁﬂﬁda @MPHg ETMRIMsotdd $a 8H:CN (40
@Lg waR)dded MRS;MSR)O -mMmpl 0fi2,Bi2chicldpocpivbehjarpioppateahd efirring

roé%ljl egiltiﬂpg é!,;_l{s”_ g%_'.\gb‘?{{ﬂ%sr&ejrgreﬂmvg ufs %ﬁfug B residue

' t t
wravlisspiva] in AT (KL Ebaforon 10l G529 5(0BAR Fassoray Added portion
98%’ Néter hrBTdurf EJI@I‘ %er 1%§dt16)1 n(&m%7w£)ﬁlﬂefbd-53ﬂ'%elﬁt§ OLQe solvent

m_)at 0C were added 6 dr oxy- nlctlnonltrl

rmayed updgs vycugniell t)wgfh m@requw EtOAcfagr NaH nﬂ%a&é, pH).
YRSoahe %aF%%s sz‘rege dried on Na;SO, and colurm& chﬁ)lmatography (5103,

i chl or,0 I
s ‘%@/11\414 ST vieken Bad e AT of e e Soimme SR A S e Bl s s
hes o3 alaave).. The 25 reaction m xture was sti rred
over night at RT, filtied@ Egihte and concentr at ed
under vacuo. Extractio 9 NaOH 1M
foll t )
1 a) HRERRELCTSIRy Qf*ﬁ%%@?*‘cﬁ?f@ﬁ"‘%#) %v%%%gﬁp%ﬂ? gfhoxy
colorless oil. ES-MS ). 30 b 64 R3Rs

4sR-11-ththn- 3 - - etho - ni cotl r}ongtrlle ( XV-B-4)
WO 2009/ 024502PCT/ EP2008/ 060566
={ F

0 4

Cl—* H'-___

—.ﬁ‘(}
N

]

XV-B-3

a) 2-{(SR)-1-[(3RS,4SR)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl|-ethoxy}-5-
triﬂuoromethvl-pvridjn‘e (XIV-B-3)

To a suspension of PPhs (PPh; polymer bound, 3 mmol PPhs/g resin) (0.77 g) in THF (25
mL) at 0°C were added 5-trifluoromethyl-pyridin-2-ol (0.28 g, 1.75 mmol) and then
DBAD (0.43 g). After 5 minutes was added (RS)—I~[(3RS,4SR)—1—benzy1—4—(3,4—dichloro—
phenyl)-pyrrolidin-3-yl]-ethanol (0.41 g, 1.17 mmol, described herein above). The

reaction mixture was stirred over night at RT, filtered on celite and concentrated under

vacuo. Extraction with EtOAc/aq.NaOH 1M, followed by column chromatography (5i0-,
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To a s'ol ution of 6-f(SR)-1-
[ (3RS, 4SR) - 1- benzyl- 4- (3, 4-di chl or o- phenyl) - pyrrolidi
n-3- yl] -ethoxyl-nicotinonitrile 0.75 g (1.70 mol)

wagiegseksoed in CH3CN (50 nmL) was added 0.56 nRCY/BER2EB/H060566

mol ) of 2,2,2-trichloroethyl,;chl orof ormate and

stirring was continued for 4 ours at RT. Volatiles
A%/Fiq ‘frfe‘fh H@d@r (VBOAIQf 2 Hlle LBEpSEIIIR a\WBRr1eisDHOE PG m/e:

W [@ ] gbefg/(?e a total gf 0.45 g of Zn dust

%ﬁ(%ﬂéd portlon wise. After three hours at RT, the

reaction mxture was filtered on celite, the soI vent

@ﬂﬂu&@m&%&&%ﬁmﬂmﬂl urm chr omat ogr aphy (Sl 02

fmﬁﬁ’i‘géi’%b"g@ {25%%} i@‘ég‘gﬂ% ?11)3"%§£1 %%%r%l&flo 65345 -pfrolidin-3-

ﬂ]V&thoﬂyl-S)tnﬂlerdﬁyathydlpyddme 0iditee 0 8E dhinad] pdissolvefl or wilieae (5 mL)
SeepaiR Ui )y piorosi plspoformats 19 046 ke Hpmis
basd-The re‘atm:ormncmm y\tas heated at 100°C for one hour After cooling down to RT,
‘H)rﬂaerﬂ]e% {'n%%d‘@rycfe 94(:'119 aHa %e%flmﬁ%@ AR&ved in YRBH Er.‘pmﬁ) The

Stirred

I(e@cmsnw@wsémteduatWGrf@f- Prremyiey aud gffergyelingdgwn to RT,
x];cﬂdt{lés %E%bé’d e XY hn & tHRES a8 mr@:ﬁuﬁﬁéﬂ &h é&lumn
Fisormatogmony (6, EEBRMANEDD 05 2%ied Do 7 gk e compound
RL0¥Re RASK WL BIMBIhAedoser @1added. Stirring was

cont’i nued -over night and then concentrated under 20
vacuo. The crude residue was dissolved in Et0Ac,

washed with H20. The omgadlidinpiasedwas dried over

A B3PS PO B R o oo

product 0.275 g (85% as a colorlesg oil. Pyrrolidine
XVI-B-2 cl
h

252- Br onp- 1- R3SR, 4RS) - 3- ) -.1- 5/ | oro-pyridin-2-yl
oxy)-ethyll-4-(3,4-di € - M3

phenyl)-pyrrolidin-I-y11- etrhgnone WO
2009/ 024502PCT/ EP2008/ 0605 29 -

H Xv-B4
a) 6-{(SR)-1-[(3RS,45R)}-1-Benzyl-4-(3.4-dichloro-phenyl)-pyrrolidin-3-yl] -ethoxyl-
nicotinonitrile (XVI-B-4) '
To a suspension of PPh; (PPhs polymer bound 3 mmol PPhs/g resin) (1.97 g) in THP
(300 mL)at 0°C were added 6-hydroxy-nicotinonitrile (0.61 g, 5.1 mmol) and then
DBAD (1.10 g). After 5 minutes was added (RS)-1-[{3RS,4SR)-1-benzyl-4-(3,4-dichloro-
phenyl)-pyrrolidin-3-yl]-ethanol (1.20 g, 3.4 mmol, described herein above). The

reaction mixture was stirred over night at RT, filtered on celite and concentrated under
vacuo. Extraction with FtOAc/aq.NaOH 1M, followed by column chromatography (SiO,,
EtOAc/H, 1:4) yielded 1.02 g (66%) of the title compound as a colorless oil. ES-MS m/e:
452.0 (M+H"). ‘

b) 6-§{SR)-1-[(3RS,45R)-4-{3,4-Dichloro-phenvl)-pyrrolidin-3-vl]-ethoxyi-
nicotinonitrile (XV-B-4)
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To a stirred solution of 5-chloro-2-1 (RS)-1-
[ (3SR, 4RS) - 4- (3, 4-di chl or o- pheny1l) -
pyrrolidin-3-yll-ethoxyl-pyridine (XV-B-2) 0.12 ¢

W@ 2ug@asrl ) in CH2CI 2 (10 nl) at RT, 0.055 BET/ERNGHIS6H

mol ) of Et3N and 0.032 nmL (0,433 nnDI) of
brono-acetyl chloride were added. Stirring was

€9 QE&IGH&%FBVRERTI'IQ[@RS&IS?{) i hﬁﬁzﬁm@e;%aﬁ&%dpnéﬁ &% yrrolidin-3-

E
 Virethonm i eotaRDEc A o JHAFEO) A S CHlb O Sy Was added

Nag P4 4an Qﬂrh&? oP?,9dusth1¥RSthplihl roembly ahd a&hing was continued

e Rl S g e By Bt s dfslaed n

KMDHQES(ZﬂmL) before a total of 0.45 g of Zn dust was added portion wise. After three

%L}l‘é iltpkﬁlg ﬁlﬁ Segééﬁﬁ%ﬁ%g wa%gléﬁ% on cte},]f% %t ¥ol)rentt regndve di é;err] vacuo,

fofibwkdby an extraBioneitaE€IAY s NaBO t(bemm pdf). The orgamc phases were

S
ikt R A
(@W@&@thmnkalcpmpnu@l-@@lczlq@ssmm) E%MSRWE HXAMH 15
(0.01 mol ) of Et3N and 0.0083 ni (0.01 mmol) of

br ono-acetyl chloride wer e added Stlrrlno was

conti nued over MYHOUARAFHIETHIOL X -84 under

vacuo. The crude resid n@ganggggqued in EtO0Ac,

washed with H20. The o anlc phase was_ dried

a2 SBromAI-{ ARSAPBL S A larpheRal H RS 1apiriftioromethyl-

chromat ography (1Rn@#y)-debAPe)rrdIRiv18lidethhonki t1 e
product 34 ng (85% %ﬂ ~ﬁ£%?orless%hll 20Exanple 1

R3SR, 4RS) - 3- (4 Chloro- henoxynet 334 (3, 4-di chl oro-
phenyl)-pyrrolidin-1-y11

met hanesulLf onyl - pi per &Z1 get hanone M t sunobu
reacti on according to gener procedure II1l1: - 30 -
Pyrrolidine internediate:
R3RS, 4SR) - 3- (3, 4- D chl or o- P nylgmﬁfhydroxynethylpyrr
olidin-l-yll -

(4- et hanesul f onyl - pi perazi n- - y1) - net hanone (W-1),
Phanrtired sblEinaf 3RS0 3 -(3ebdinilood-phdnyl) av HRE R bi{4) |,

trifluoromethyl-phenoxy)-ethyl]-pyrrolidine (XV-B-1) 0.25 g (0.62 mmol) in CH,Cl, (30
mL) at RT, 0.10 ml (0.74 mmol) of Et:N and 0.062 mL (0.74 mmol) of bromo-acetyl

chloride were added. Stirring was continued over night and then concentrated under

vacuo. The crude residue was dissolved in EtOAc, washed with H,O. The organic phase
was dried over Na;SO4 and the product was purified by flash chromatography (SiO,
EtOAc) to yield the title product 0.275 g (85%) as a colorless oil.

Pyrrolidine XVI-B-2
2-Bromo-1-[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl}-4-(3,4-dichloro-
phenyl)-pyrrolidin-1-yl]-ethanone

J%}G

XvI-B-2

Br



ES-M5 me: 545.7 (MrF11l. 5Exanple 2
R3RS, 4SR) - 3- (3, 4-Di chl or o- phenyl )-4-(4
trifluoromethyl -phenoxynet hyl)-pyrrolidin-

wo 2009/024604- met hanesul f onyl - pi per azi n- 1- y1) - mePGEERRG88/060566
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M t sunobu reaction according 40 general procedure H:
10 - Pyrrolidine internediate:

fg’ Tﬁ@o ogl%{é CBO?(E bQ(l@S)pﬁﬁ@g@ ?lﬂS)h-fY @j %H}%tr@)ﬂh&}?ﬂ)[ 0

anesu perazi n
AR S AN Gt M T B T S o A
fl’@ %W@%frﬁﬂ (@|3|8 Yn ¥ bf DY add 0.6 M (Uﬁ?mrﬁﬁ)loﬂ)r&%ihceﬂl chloride

wsméﬂ@dzt &s;nrw@ cepiingied oxermight pad S REP IR MU HRL ey asug: The
Yudle AsidiSwés dibs@ﬁk@ﬁ@t@ﬂ@,rw&)lcd Pid HRD 'ﬂierb-rgalncyﬂihsewas dried

&7146{ gg‘??g)gne Y on%‘h@ §e§ %}lzeﬂ%}’tﬂgﬁhg%ﬁ%p r{egrﬁﬁgo(gg{f EDAC) to

Yikit the @80 produdd 0ne gi(ytle) ardiohirkess oil.

R3RS, 4SR) - 3- (3, 4- bi chl or o- pheny1) - 4- hydr oxynet hyl 20-
(4- met hanesul fonyl - pi perazin- 1 -yl)-nethanone
Phenol : 2- Chl or 0- 4- t ri PyuolidineXNY-B-phenol

TR SR s T B it s

R3SR, 4RS) - 3- ( 2- Chl or o<thokyi-hicetaxameildy| - phenoxymet hyl
)-4-(3, 4-di chl oro- phenyl) -

N
pyrrolidin-|-yl]-(4-net hanesul f ony /fpi perazin-1-yl)-m
et hanone ®

Cl HY

N

B4
o xvi

Br
To a stirred solution of 6-{{ SR)-1-[(3RS,45R)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl] -
cthoxy}-nicotinonitrile (XV-B-4) 30 mg (0.083 mmol) in CIT,Cl; (3 mL) at RT, 0.013 mil
(0.01 mmol) of EtzN and 0.0083 mL (0.01 mmol) of bromo-acetyl chloride were added.
Stirring was continued over night and then concentrated under vacuo. The crude residue
was dissolved in EtOAc, washed with H,O. The organic phase was dried over NapSO4 and
the product was purified by flash chromatography (SiOz, EtOAc) to vield the title product
34 mg (85%) as a colorless oil.
Example 1
[(38R,4RS)—3—(4—Chlor0—phenoxymethyl)—4—(3,_4—dichldro~phenyl)—pyrro]idin—l—yl]—(4—

methanesulfonyl-piperazin-1-yl}-methanone

Ci
Cl -
Cl
:‘.-_ 0
" .

N/Nj
]
L\/“\ﬁ

I/
8]

Mitsunobu reaction according to general procedure III:
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5 M tsunobu reaction according to general procedure
[11: - Pyrrolidine internediate:
R3RS, 4SR) - 3- (3, 4-Di chI or o- phenyl ) - 4- hydr oxynet hyl pyr

WIeIAsiz- y| | PCT/EP2008/060566

- (4- net hanesul fortyl - pi per azi 4y | -yl) - met hanone |
(VI -1) - Phenol: 2-Chloro-3-trifluoronethyl-phenol

-( fn@ 'uﬂkﬁﬂed@a"t@' ﬂ(@l@; @R) Eféf MBidklRo- Pﬁg-l@‘lp":‘l ﬁ%&))methyl-

mwédmskyﬂ éﬂtrsethms'éfﬂnalrbtpﬁ%ﬁ;ﬂﬂll enppgorEIh- trif

W&@EMIO@WHWM*&& available),

E%rrol i di n-1-y1H4- net hanesuLfonyI pi perazi n-1-yl) - net
Nesria/ecr45f @t sunobu reaction according to general

procedure I11: 15 - Pyrrolidine internediate:

f (3R5, 4SR) - 3- (3, 4- Di chl or &xphpleyl ) - 4- hydr oxymet hyl pyr
iﬁéhgkg'i]\%{q’%ll)l ﬁlﬁﬁn‘g% gLy 68411 { ftnri‘l)(l!:)rcpmé?ﬁyl P IBHOX’%'H%‘E}}YD' %ﬂ)hdln—
2- Fl uor o- 5- tiryiif-{ d4methartshifonyHpipreodzi(-¢ ohrmeetbhzddey

avai l able), ES-M5 me: 598.2 (MtHt) . Exanple 6 204-

R3SR, 4RS) - 4- ( 3, 4- Di chl or o- phenyl) - F( 4- et hanesulLf ony

| - pi perazi ne-1|-carbony%)- '
pyrroliclin-3-yl methoy

M t sunobu reacti on accor
11

zoni e -32 -
g e general procedure

/ﬁ .
I\/N\E{/

7
Q

Mitsunobu reaction according to general procedure I11:

- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4- hydroxymethyl—
pyrrolidin-1-y1}-(4-methanesulfonyl-piperazin-1-yl)-methanone (VH-1),

- Phenol: 4-Trifluoromethyl-phenol (commercially available),

ES-MS m/e: 581.0 (M+H").

Example 3
[(3SR,4RS)-3-(2-Chloro-4-trifluoromethyl-phenoxymethyl)-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone

e F

o F

Mitsunobu reaction according to general procedure [11:

- Pyrrolidine intermediate: [(3RS,45R)-3-(3,4-Dichloro-phenyl)-4-hydroxymethyl-
pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone (VII-1),

- Phenol: 2-Chloro-4-trifluoromethyl-phenol (commercially available),

ES-MS m/e: 616.0 (M+H).



. - Pyrrolidine internediate:

[ (3RS, 4SR) - 3- (3, 4- Di chl or 0- pheny1) - 4- hydr oxynet hyl pyr
rolidin-1-A -(4-nethanesul fonyl -pi perazin- 1

wo yyensizhanone (VI1-1), 5 - Phenol : PCT/EP2008/060566

T 10

15

20

4- Hydr oxy-benzonitrile (commeycially available),
ES-M5 mle: 537.2 (Ml -1). Exanple 7
[(3RS 4SR) - 3- (3, 4- Di chl or%xmﬁrml)%-(s-trifluororreth

- phenox th -pyrrolidin-
1l(9 R4R%)- %& b%é@—éftflﬂn%onwlﬁéphﬁmﬂ}aw “ni@vndichlgrnephenyl)-
10 M t SHRMAh g'gf;(téﬂrﬁ&hﬁfe@@f(ﬂiyﬂﬂl pbRzBENA) Methanone
procedure I11: rrolidine |nterned|ate
R3RS, 4SR) - 3- ( 3, 4- Di chly.a- phen§:2}_FHydroxynethylpyrr
olidin-1-ylI Q
- (4- met hanesul f onyl - pip~ 8z1 1= met hanone (VU 1)

- Phenol: 3-Trifl uoronet hyhenol (comrercially
avai l able), 15 ES-M5s me: 581.0 (M+H+). Exanple 8
R3RS, 4SR) - 3- (3, 4- Di chl or o- plhw) 4-p-tol yl oxyr net hyl
-pyrrolidin-1-y11-(4-

nmet hanesul f onyl - pi perazi nThyl )= nﬁbhanone - 33 -

OAN

Mitsunobu reaction according to general procedure III:

- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-hydroxymethyl-

~ pyrrolidin- 1-y1]-(4-methanesulfonyl-piperazin-1-yl)-methanone (VII-1),

- Pheno!l: 2-Chloro-3-trifluoromethyl-phenol {commercially available),
ES-MS m/e: 616.0 (M+ITH.

Example 5
[(3RS,45R)-3-(3,4-Dichloro-phenyl)-4-(2-fluoro-5-trifluoromethyl-phenoxymethyl)-
pyrrolidin- 1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone

Oj\N
O O

Mitsunobu reaction according to genéral procedure HI:

- Pyrrolidine intermediate: [(3RS,4SR)—3—(3,4—Dich10ro—phehyl)—4—hydroxy1nethyl—
pyrrolidin-1-y1]-(4-methanesulfonyl-piperazin-1-yl)-methanone (VII-1), '

- Phenol: 2-Fluoro-5-trifluoromethyl-phenol (commercially available),

ES-MS m/e: 598.2 (M+H").

Example 6 ‘
4-[(3SR,4RS)-4-(3,4-Dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-
pyrrolidin-3-ylmethoxy]-benzonitrile



a S \ 0 Mtsunobu reaction according to general
procedure I11: - Pyrrolidine internediate:
R3RS, 4SR) - 3- (3, 4- Di chl or o- phenyl ) - 4- hydr oxymnet hyl pyrr

W@ 3s02- y| | PCT/EP2008/060566

10

15

- (4- met hanesul f onybpi per azi n-gb-y1) - met hanone (VII-1),
5 - Phenol: 4-Methyl -phenol (commercially avail abl e),
ES-M5 mfe: 525.8 (MtH+). Exanple 9 n
R3RS, 4SR) - 3- (3, 4- Di chl or o- pheny1) - 42 (4- f | uor o- phenoxy
met hyl ) - pyrrolidin-1-y1-
met hanesul f onyl - pi per azi -yl) - hanone 10 C
M t sunobu reaction accor ifRg tmOgeneraI procedur e
[11: - Pyrrolidine interned
R3RS, 4SR) - 3- (3, 4- Di chl or o- pt nyl) 4- hydr oxymet hyl pyrr
olidin-1-yl'l - (4-nethanesy pi per azi n-

-y1) - met hanone (VII-1), - Phem\S/ #- Fl uor o- phenol
(conmercial |y available), E nfs\m e: 529.7 (MA-11.
Exanpl e 10

RefmobGRacBeol &;Céfdﬁllgiﬂiﬂ ganﬂalghe«reylm)e -If: m t ol yl oxynet hyl -

n%’frﬁo Ilqlglg?llﬂrl]’tf%éldl%ét éRrsaleSIRI)] -3 (3y 1]?1CM0f%ghenrs{1g -4-hydroxymethyl-
pyrrolidin-1-yl]-(4- methanesulfonyl piperazin-1-yl)-methanone (VII-1),

- Phenol: 4-Hydroxy-benzonitrile (commercially available),

ES-MS m/e: 537.2 (M+H").

~ Example 7

" [(3RS,4SR)-3-(3,4-Dichloro-phenyl)- 4—(3 mﬂuoromethyl—phenoxymethyl) pyrrolidin-

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

Mitsunobu reaction according to general procedure III:

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

- Phenol: 3-Trifluoromethyl-phenol {commercially available), -

BS-MS m/e: 581.0 (M+H™).

 Example 8
[(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-p-tolyloxymethyl-pyrrolidin-1-yl]-(4-

methanesulfonyl-piperazin-1-yl)-methanone
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-34 - Mtsunobu reaction according to genera
procedure I11: - Pyrrolidine internediate:
[ (3RS, 4SR) - 3- (3, 4- Di chl or o- phenyl ) - 4- hydr oxynet hyl pyr

WQ 0P - A - (4- et hanesul f onyl - pi per azi n- PCI/EP2005/060566

-yl)-nmethanone (W-1), 5 - Phenol: 3-Methyl - pheno
(commercially available), ES-M5S me: 525.8 ( MtH+).
Exanmpl e 11

R3RS, 4SR) - 3- (3, 4- Di chl of
noi cynet hyl ) - pyrrolidin-
(4- met hanesul f onyl - pi per
M t sunobu reaction accordin
[11: - Pyrrolidine interned
R3R5, 4SR) - 3- (3, 4- Di chl or o- p} - 4- hydr oxymet hyl pyrr
ol idin-1-yll-(4-nethanesul fonyl - gi perazin-1-yl)-nmet ha
none (Vu-1), - Phenol: 3,5-Dine I\/%‘fiwqphenol
(comrercially avail able), 15 ES- me: 539.7 (MtFe).
Fxaampbtar rkation according to general procedure I1I:

fﬁg@ﬁ?@%ﬁﬁﬁ(%@r%‘iﬁg@ﬁ@ﬁ%ﬁoﬁa%ﬁé&yb‘-l-h%&&%%‘neétﬁﬁ-
pérotititangs(hethyhesplf@ot-pitierszinit-yl) )methirvan (6Hd), - 35

- Phenol: 4-Methyl-phenol (commercially available),

ES-MS m/e: 525.8 (M+H").

heny1 - (3, 5-di net hyl - phe

- 1=y1) - met hanone 10
ko general procedure
e:

. Example 9
[(3RS,4SR)—3—(3,4—Dichloro—phényl)~4u(4;fluoro—phenoxy1nethyl)—pyrro]jdin—l—yl]—(4—

methanesulfonyl-piperazin-1-yl)-methanone

F
cl
Qﬂ &
.':‘—_O
A
o] N
Oy
g™
Mitsunobu reaction according to general procedure III:
- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-hydroxymethyl-
pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone (VII-1),

- Phenol: 4-Fluoro-phenol {commercially available),
ES-MS m/e: 529.7 (M+H").

Example 10
[(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-m-tolyloxymethyl-pyrrolidin-1-y1]-(4-

methanesulfonyl-piperazin-1-yl)-methanone



M t sunobu reaction according to general procedure

I11: Pyrrolidine internedi ate:

R3RS, 4SR) - 3- ( 3, 4- Di chl or o- phenyl ) - 4- hydr oxynet hyl pyrr
WQRH0D24502- (4- met hanesul f onyl - pi per azi n- 1- y1) PABERXAHFE366

(W-1), Phenol: 3-Trifl uoronmgthoxy-phenol

(commercially available), 5 ES-MS na/e: 595.6 (M+Fr).

Exanpl e 13 [(3SR 4RS) - 3

(4- Chl oro-3-fl uoro-phen

di chl or o- phenyl) - pyrr 8t

esul fonyl - pi perazin-1-y1) -

M t sunobu reaction accordi

I11: Pyrrolidine internedi

[ (3RS, 4SR) - 3- (.3, 4- Di chl or OD%FI ) 4- hydr oxymnet hyl pyr

rolidin--(4-nmethanesul fonyl - 'r\gm n- |

-y1) - net hanone (VII1-1), Phenol

ééwﬂ%%r %eg’cufgilégcocr?? nﬁﬁﬁ_‘%ener ny%r el Iﬁl ! y aval lable),
FB;R@MSR)mtér-H(lﬁme Di(8R$.45R)- -’bffeh)lalu)lﬂm@(p&lemrﬂ drdiyrdroxymsgthyl -
h
PR TRl T PR Boemin- o) metnene (1D
5  WWhasgh é@demeladtenolr&/:mrmlhg%lbb]ghner al procedure

Ed hi 2 QHH i ne internediate:
R%RSS, SF?S3 5@% Pl Di chl or o- pheny1) - 4- hydr oxyr net hyl pyr

thy (3, 4-

- 1-yIT-(4-nethan

shanone CI  W'.1 cN, 10
o general procedure

rolidin- |
-y1] - (4- met-hanesul f ony! - pEFERIS Lh- | - y1) - net hanone

g(‘éks ASR)-3-(3, ﬁ’hﬁﬂﬂbro—ﬁh&nﬂ)qa@% ditreylyl P& methyl)-pyrrolidin-1-yl]-

conmerci al ly ,avai |
2009/ 024502PCt} EFSE‘%%)‘S? pelgyperazin-1-yl)-methanone

QP

N
I72N
10 o

Mitsunobu reaction according to general procedure III:
- Pyrrolidine intermediate: [(3RS,4SR)—'3—(3,4—Dichloro—phenyl)—4-hydr0xyrﬁeﬂlyl-
pyrrolidjn—l—yl]—(4—methanesulfonyl—piperazin—l—yi)—methé,ndne (VII-1),
- Phenol: 3,5wDimethy1—phenol- (commercially available),
15 ES-MS m/e: 539.7 (M+H").

Example 12
[(3RS,45R)-3-(3,4-Dichloro-phenyl)-4- (3-trifluoromethoxy-phenoxymethyl)-
pyrrolidin-1-yl] (4—methanesulfonyl—p1perazm 1-yl)-methanone



- 36 - ESSMS me: 577.6 (M+tH+). Exanple 15
R3RS, 4SR) - 3- (3, 4- Di chl or o- phenyl )-4-(4-trifluoronetho
Xy- phenoxynet hyl )- pyrrolidin-1-y11-

w@ 2oovetdbnesul f onyl - pi per azi n-1 - y1) - net hanonBCHET}008/060566
Mt sunobu reaction according 40 general procedure
I11: Pyrrolidine internediate:

Bﬁ@éﬂﬁalac?‘loﬁ §cc6r@1§{(‘)| g@fl&al%@@d@e'lﬁ hydr oxy met hy| pyrr

olrdin-1- - (4- nmet hanesu |pera2|n 1-y1)-net ha
nBﬁ@h(dWJllt)ermeMér{@RS %Rﬁrﬁr(ﬁﬁulawgm -RbsiyLph }éWéWYmeﬂlYl-
ﬁ@(ﬂw ‘]?Jgga 4¥m§ﬂi§ﬂ1&!sﬁmlﬁi pipefdziE- Wn‘léﬂﬁz&on@@ﬁl—@)
{ Poses: 35 gt e B D Rhmeh GopmeHGAly AIEPRS) - 1- (4-tri 1
5 HOMERIAyd5.PMeRBEXY) - et hyl ] - _ _
pyrrolidim1-yl}-(4-nmethanesul fonyl-piperazin-I|-yl)-m
et hanone 15 M tsunobu reactign,according to genera
procedure I11: Pyrrolidi %mmﬂfg?nediate:

[[(ﬁk&%ﬁ@)(43:m<&pzs-ﬂimmphme:gmdyy1)}443lé SR}ﬂoxemaeimbkmetoﬁdin-
hyl ) - pyrroIH Pg%n%&%n& neﬁhanesul @y mgl era2|n 1-
FRBEneoR L i

yl) - net hanone” |ﬂ3%oronet _
(commercial ly available), ES-M m £: 594 2 (N%l 1+).

Gl
-“‘_‘-O

A
NGRS

g™

10 Mitsunobu reaction according to general procedure III:
- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-hydroxymethyl-
pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone (VII-1),
- Phenol: 4-Chloro-3-fluoro-phenol (commercially available),
ES-MS m/e: 565.7 (M+H").

15 » Example 14
[(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-(4-imidazol-1-yl-phenoxymethyl}-pyrrolidin-1-
yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone
N
¢

e

N4
PN
4

Mitsunobu reaction according to general procedure III:

20 - Pyrrolidine intermediate: [{3RS,45R)-3-(3,4-Dichloro-phenyl)-4-hydroxymethyl-
pyrrolidin-1-y1] - (4-methanesulfonyl-piperazin-1-yl)-methanone (VII-1),
- Phenol: 4-Imidazol-1-yl-phenol (commercially available),



WD 2009/ 024502PCT1EP20081060566 - 37 - Exanple 17 {
(3RS, 4SR) - 3- (3, 4- Di chl oro- phenyl)-4-[ (SR - 1-
(4-trifluoronethyl-phenoxy)- ethyl] - pyrrolidin-
WQL2099/0245024- met hanesul f onyl - pi perazi n- 1-y1) - RET/HKANNOHE0566
5 Mtsunobu reaction according to general procedure
[11: - Pyrrolidine internedi ate:
g§§@§%gg§97§?ggﬂ4 y.Di chl or o- pheny1) - 4- ((RS) - 1- hydr oxy-
et hyl)-pyrrolidin- 1- yll
- (4- met hanesul f onyl - plpera 1) - et hanone
(XI1-A-1), - Phenol: 4- Tr ¥R 6¥ethyl phenol
(1 8 (éx rnmsp:dsnblbxs AVRichREl-ghenyBSt- MSru@ 0 rB&H 02 - {Hn bkym)ethyl)-
amp
N-(1-{( ﬁﬁ%“"i’éﬁ) 1yl ’E‘*tb?ltﬂﬁ'l'l&“éd‘BWéWﬁi FITRGERGNORE (4.
trifluoronethyl- phenoxy)
ethyl | -pyrrolidine-1- carbonyll p|~e+ﬁﬂ|n-4-y1)-N-neth
yl - met hanesul f onani de ° L., I\F 0=S=0 Coupling
reacti on according teg raI peeCedure 11: 15 -
Pyrrolidine internediat & SO
(3RS, 45R) - 3- (3, 4- Di chl oro-jphenyl)-4-[ (R
S)-1-(4-trifluoromnethyl-ph oxy) ethyl | -pyrrolidine

(XV-B-1), - Carbanoyl chlg QE\1
4- ( Met hanesul f onyl - et hyl - an1 plperldlne- 1
-carbonyl chlori de,

Mitsunobu reaction according to general procedure HI:
- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-hydroxymethyl-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone (VII-1),
- Phenol: 4-Trifluoromethoxy-phenol (commercially available),
10 ES-MS m/e: 595.6 (M+H").

Example 16
{(SRS 4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-trifluoromethyl-phenoxy)-cthyl]-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone

E.
c gF
cl

N

k/N//
i

172
O

15  Mitsunobu reaction according to general procedure III:
- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-({SR)-1-hydroxy-
ethyl)-pyrrolidin- 1-y1]-(4-methanesulfonyl-piperazin-1-yl}-methanone (XII-B-1),
- Phenol: 4-Trifluoromethyl-phenol (commercially available),
ES-MS m/e: 594.2 (M+H").

20
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15

20

ES-MS nmfe: 623.6 (MtFr). 20
4- ( Met hanesul f onyl - met hyl - am no) - pi peri di ne- 1- car bony
| chloride: WD 2009/024502PCT/ EP2008/ 060566 - -38 -

wamogorséy red sol uti on of- carbonic acid PCT/EP2008/060566

ditrichloromethyl ester (triphosgene) (0.61 g, 2.08
mol) in CH2C12 (30 L) at - C, was added a
solution of N Methyl-Npi pefieny 4-yl -

nmet hanesul f onam de (preparation described in the

at ent GB200013 1.00 g, . 5.20 1) and i di ne .
f’d(@é 45R)-313, 44Dw¥ﬂ9§f9 wayﬁm@we?m tﬁ%f)f@{?@%&lﬁ%&?{y) ethyl]-
The 5 t elgﬁﬁﬂﬁlﬁlullqzl}m@%nétﬂhﬁe@afdr@l Pherandl-shimdthai@neas

conti nued over night. The organi c phase was washed
w th H20, dried over Na2SO4. Concenp.ratl on under

light yellow solid. Exanple 19
to{ (3RS, 4SR)-3-(3,4-Dic
| uor orret hyl - phenoxy) - 6t h
pyrrolidin-1-yll-norpholin-
Coupl i ng reaction accordin
Pyrrolidine internediate:
(3RS, 4SR) - 3- (3, 4- Di chl or o- Bhe WyD)-4- [(RS)-1-(4- 15
trifluoronethyl-phenory)-et hyIH~/p f'\r ol idine (XV-B-1),
Car banoyl chl ori de: Morpholine-4- ct:ar bonyl chl oride

ﬁﬁ@ﬂﬁ@u%%u'oﬂ a@éﬁ@&hgw &herafpoMauid gl 516.8 (Mrll).

tliﬂf‘éld{l(esmsfmgha‘@ A (RS ABRY 3@ oPishiomenenyliad-(RS)-1-hydroxy-
5 Oﬁ% phrebfdih (1l 1:] 11 2R B fo RN HAEBEYA - 1-y1)-methanone (XTI-A-1),

[1-p rro n-l-yl1i-2-o0x0-eth i peridin-4-yl
1PN2 AnAL %?‘Hﬁ‘g‘lé'slﬁhe%}n(&ﬂ‘i“ﬂ@m 15%4 f’r‘ﬁ)or eaction
BS.008 ghi/ngod p(xgepey.al procedure |V

vacuo yielded 0.53 g (40% of the gdtl e conpound as a

)-4-RRS)-1- (4-trif

| - met hanone a 0AO
o general procedure I1:

Example 18
N-(1-{(3RS,45R)-3-(3,4-Dichlore-phenyl)-4-[(RS)-1-(4-triftuoromethyl-phenoxy)-
ethyl]-pyrrolidine-1-carbonyl}-piperidin-4-yl)-N-methyl-methanesulfonamide

{%d(

N/

|
0=8=0

Coupling reaction according to general procedure [1:

- Pyrrolidine intermediate: (3RS,45R)-3-(3,4-Dichloro-phenyl)-4-{(R
§)-1-(4-mrifluoromethyl-phenoxy)-ethyl]-pyrrolidine (XV-B-1),

- Carbamoyl chloride: 4-(Methanesulfonyl-methyl-amino)-piperidine-1-carbonyl
chloride, .

ES-MS m/e: 623.6 (M+H™).

4-(Methanesulfonvl-methvl-amino)-piperidine-1-carbonyl chloride:
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15

20

- 39 - Pyrrolidine internedi ate:
2-Brono-1-{ (3RS, 4SR) - 3- (3, 4-di chl or o- phenyl) - 4-[ (RS) -
1-

wQ doovpiabizuor omet hyl - phenoxy) - et hyl | - pyrrol i dPRTEP30$/068566

t hanone (XVI-B-1), - Am ne:
N- Met hyl - N- pi peri di n-4-yl - met?]anesul f onam de

(EQ Egﬁﬁéﬁoﬁlﬁfbndﬁ%%bﬂg QQH Hltﬁflﬁoﬂ%ﬁieﬂgﬁ estB2RBIIhe) (D.61 g, 2.08

m]mc(ltm{@éﬁé @%R}L 3lI (7§ @) Wﬁ@j BROfioR - YephyREj piperidin-4-yl-
nieﬂiaLéskaH&QJﬁﬁHQ Y re Rl d3cribed in the patent GB2000136) (1 00 g, 5.20

o) phbpyridingg0 oBy ¥ b el e e et B B

M@Qﬁu&fﬁ &vab Maised Iy RTpdridditifreng wiis @oiirdied beer night. The orgamc phase
wasB‘,rvgsHDd widh @138 Ot Jetieh 20t Aok 9k8a BH&erXrlguoL]}qeﬁl&@O 5]5 g
(9% )rdf theuale@metployhd phreliphe ydlowtsblydl 1- pyrrol i di n-1-yl | -

t hanone (XVI-B-1), Amne: [1,4']Bipiperidinyl-2- one
(commercially available), ES-M5S me: 625.8 (Mtl-1+).

15E><arrpl e 22 FExample 19
O e A 633 o DX (40 91 @ AN Bkl By ety -

ethyl | -pyrroli mYFIIOhEIbByEIB zn@'gbolérﬁyl meiapend cl i n- 4-y1
1- N- et hyl - acet am de Coupling reaction according
to general procedure W ;f

{%}

Coupling reaction aécording to general procedure II:
- Pyrrolidine intermediate: (3RS,45SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-
trifluoromethyl- phehoxy) ethyl]-pyrrolidine (XV-B-1),
- Carbamoyl chloride: Morpholine-4-carbonyl chloride (commercxally available),
ES-MS m/e: 516.8 (M+H"). '
‘ Example 20
N-[1-(2-{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-trifluoromethyl-phenoxy)-
ethyl] -pyrrohdm— |-y1}-2-oxo-ethyl)-piperidin-4-yl}-N-methyl-methanesulfonamide

{%}d

Coupling reaction according to general procedure IV:



10

15

WO 2009/ 024502PCT/ EP2008/ 060566 - 40 - Pyrrolidine
i nt er medi at e:
2- Brono- 1- 1( 3RS, 4SR) - 3- (3, 4-di chl or o- phenyl) - 4-[ (RS) -

W(2009/024502 PCT/EP2008/060566

(4-trifluoronethyl - phenoxy) ejhyl]-pyrrolidin-1-yll-
t hanone (XVI-B-1), -

dzl@rén SaRRie (6 RIEAAEBLILRAY])-4-1(RS)-
%ﬁ@%@ Iﬁﬁeﬁh@&pat é’ntd%g 7633% ( Es-lvsﬂmﬂ”

%mﬂﬂofqm*‘*ﬁl PhERT @I H YO ipRE} SERPOT (RVID-1),
ﬁnﬂneDNCIW prﬁlﬁéi'Ydlﬁ 44y1- rﬁetﬁﬁ%ﬁulﬂ-mamlde (preparation described in the

trifl thyl - thyll -
SRRyl 1 2" (4 et an

esuid enyb3ps perezj.n-1-yl)- ethan one 10 Coupl i ng
reaction according to gen%ral lg%medure V.
Pyrrolidine i nt er nedi at e: p

Br(@RE; SR B B33 43BchIdr §-Bhéhnyth-£ NRS)-0-( phugihyckp méthiRpfenbxy)-
(a-trif1 ShakRymobdipdarbapre §Fﬂ’§)| 4&9}1’%%"1“‘]10“71 200G |

t hanone (XVI-B-1),  Anm ne:

1- Met hanesul f onyl - pi perazi ne (co cially
avai | abl e), ES-Ms nie: ). 15Exanple 24

2- (4- Acetyl - pi perazi na é S, 4SR) - 3- ( 3, 4-di chl
or o- phenyl) - 4- RRS) - 1- ( 4-
trifluoromethyl-phenoxy)-ethy)|-pyrrolidin-I-yll-etha
none Coupl i ng reaction a ording to general

procedure |V:

Coupling reaction according to general procedure I'V:
- Pyrrolidine intermediate: 2-Bromo-1-{(3RS,45R)-3-(3,4-dichloro-phenyl}-4-[ (RS)-1-
(4-trifluoromethyl-phenoxy)-ethyl]-pyrrolidin-1-yl}-ethanone (XVI-B-1),
- Arnine: [1,4']Bipiperidi.nyl—2¥one (commercially available),
ES-MS m/e: 625.8 (M+H").
Example 22
N-[1-(2-{(3RS,4SR)-3-(3,4-Dichloro-pheny})-4- [(RS)—1—(4—triﬂuoromethyl—phenoxy)—
ethyl]-pyrrolidin-1-y}}-2-oxo-ethyl)-piperidin-4-yl]-N-methyl-acetamide

d

R

Coupling reaction according to general procedure IV:



-41 - - Pyrrolidine internediate:
2-Brono-1-{(3RS, 4SR) - 3- (3, 4-di chl or o- phenyl )-4-[ (RS) -
1- (4-trifluoronethyl-phenoxy)-ethyll

WO pypp/nabidi n- 1 -yl | - et hanone (XVI-B-1), - Anmi RET/EP2008/060566

10

15

1- Pi perazin-1-yl -ethanone (coygrercially available),
ES-M5 mle: 573.6 (MtH+). 5Exanpl e 25

| ’\b;[rﬁolﬂa%e{lﬁé%d%a%@z ﬁmﬁ?o ﬁ@R@msRy 9-(BARNOro4hBRD)-1- T (Ks)-1-

-1 t
e PO a PR e LT NGt Ry fefhapp eVl . y 11
aﬁﬁﬁmdﬁem@}mﬂlpamu& Q3G LS e ¢HHepliriithd Rs@RRE irddhe patent

gTrocedure IV: 10 - Pyrrolidine internedi ate:

SB6#1- { (3RS, 45R) - 3- (3, 4- di chl or o- phenyl ) - 4-
Eg- R&)m{d gglgi i(Mﬁril-Ilupr ohrret hyl - phenoxy) et hyklm_
-pyrrolidin-l-yll-ethanon - ne:
N- Pi peri di n-4-yl - acet am dg‘xé’%%ﬁ%gr ciall y avail abl e),
ES{(YRSABR)- 3—5§Zw1ﬂc}(le|-plﬂe11yl)EX [ARP) B (L&iffubiomdthyl-phenoxy)-ethyl]-

E ZRISI‘ I4fS| %PBT% F“Y R‘% E‘{é MeS@[%ﬁ% I]Plpm‘izgnelcﬁ)yl) e%hanone

reaction according to gepeyal gdure IV: WO

PLeS
2009/ 024502PCT/ EP2008k >~/.

pyrrolidin-1-y11-2-
(4-hydroxy-piperidin-1_yl)-et haF Coupl i ng

0=5=0 .

Coupling reaction according to general procedure IV:
- Pyrrolidine intermédiate: 2—Bromo—1-{(SRSASR)f3—(3,4—dichloro—pheny])—4~ [(RS)-1-
(4-trifluoromethyl-phenoxy)-ethyl]-pyrrolidin-1-yl}-ethanone (XVI-B-1),
- Amine: 1-Methanesulfonyl-piperazine (commercié]ly available),
ES-MS m/e: 609.4 (M+H").
Example 24
2-(4-Acetyl-piperazin-1-yl)-1-{(3RS,4SR)-3-(3;4-dichloro-phenyl)-4-[ (RS)-1-(4-
triftuoromethyl-phenoxy)-ethylj-pyrrolidin-1-yi}-ethanone

%GL

Coupling reaction according to general procedure Iv:
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15

Pyrrolidine internediate: 2-Brono-1-{
(3RS, 4SR) - 3- (3, 4-di chl oro- phenyl )-4- KRS)-1-
(4-trifluoromethyl -phenoxy) - ethyl] -pyrrolidin -1

wo ybv/etdenone (XVI-B-1), "Am ne: Piperidi n- 4PGF/EP2008/060566

(commercially available), ES- M5 me: 5451 (M+l-1+).
5Exanp|e 27

dﬂﬁ@feﬁnééatéz%&mcp[ DIRRRBEI-B- §4Lcﬁcﬁ§)ro-1ph@ﬂyﬂ ni[{iks)-1-
uorone

henoxy) - et h

6&Vﬂﬁpﬂuﬁﬁhﬂlﬁ$kq fﬁWHﬂWﬁ@H@@ulV%ﬁ?&menﬁggﬂﬂi1b|pera

ZARirk: Y-bk egfzﬁﬂjmp@@xanone(zc&ﬁﬂi@fchdmg avggglk), on accordi ng
to Eeneral éroceQUre [1: 10 - Pyrrolidine

(SRS 4SR) - 3- (3, 4-Di chl or o- phenyl ) -4-[ (RS) - 1- (4-
trifluoronethyl - phenoxy) - Ekdgple2pyrrol i di ne (XV-B-1),

r c .
RTINS R T G icblororabsmyp-5T B8} L iyorametpghphenoxy)
chl ori de,etlyB-piorotiden- 1@(1}92 oxq- hﬂ‘llyﬂ)p.lpeiﬁm -4-yl]-acetamide
(R) - 4- Met hanesul f ony1- 3- net hyl - plpega2|ne 1- car bonyl
chloride: First step: To a stirreghsolution of
conmerci al Iy avail abl e &(R) - 3- net - pi per azi ne-1-
carboxylic acid tert-but es{er .78 g, 44 mol) in
CH2C12 (80 mlL) at OC wer
nmol ) and met hanesul f onyl
nmol ) . Stlrrlng was continuag at RT overnight, the
reacti on was' poured onto ma r and extracted with 20
CH2C12. The combi ned organi’c phases were dried on
Na2SO4 and concentrated unde cuo. The crude
product was dissolved in CH2 (50 nmL) and TFA (15
nm.) was added. After 2 hours gt RT, the volatiles
were renoved under vacuo, the cfude was dissolved in
CH2C12 and washed with aqg. Nak (until pH = 8). The
Qb@iﬁﬁig&ezﬁﬂaﬁ eccopdingifol geder@]rprbbeZSMVan d concentrated

der..vacuo to
1 %Idffﬁitlﬂtgﬁggqj%? %glfng) ?é% I‘]é?/ 30(8 4- dlchloro npehengl) 4-[(RS)-1
{4 ghhoytehéthw;mﬂehmq&et’rqﬂeb}stoaﬂm ll'ﬂl}aeﬂmnpnqr @@»’ISB)-Ilm i on
car cid ditric
51088%% Ay pgetant ‘53%%%% AR (20 )
E$—M753m& SS\h%(MdHEH a solution of (R)-1-
met hanesul f ony.l- 2- met hyl - pi perazine (1.76 g, 9.9
mol ) and pyridine (1.60 @&mnggzgnol) in CH2C12 (20
over 1 hour. The tenperature was raised to

L)
ah (3848 R A3 4NicpoTBRieRa b ob HET)- Eb HiyaensEl- Ph%gx‘i) ethyl]-
pyrrolidin-1-yl}-2-(4-hydroxy-piperidin-1-yl)-ethanone

F
o F
N
8]
®

O

Coupling reaction according to general procedure [V:
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25

' yl
%@gﬁbﬁmm ylmhéﬁ@w-)eﬂg{ Hg;ylrx]ohdm 1 yl})ethanone ()QVI— B-

was continued over night. The organi c phase was
washed with H20, dried over Na2SO4. Concentration
under vacuo and flash chromat ography (Si 02, EtOAc/H,-

W 200p0%45¢) ded 1.70 g (719% of : PCT/EP2008/060566

(R) - 4- net hanesul f ony1- 3- et hy}s pi perazi ne- 1
-carbonyl chloride as alight yellow solid. 5Exanple

olidi t diate: 2-Bromo-1-{(3RS 4SR) 3-(3,4-dichloro-phenyl)-4-[(RS)-1-
(gi llneHIEHHEIB 4-Di chloﬁg Rhe p Y 4-trif

PYFTiY: p eﬁdﬂa 4aﬂcc6ﬁ1§)erﬁﬂ1§bmﬁﬁgulfonyl 3- et hyl pi pe
upling reaction according

razin hanone 0

?6h6%ﬁ@?§ﬁ Qﬂégﬁ re Il: - Pyrrolidine internediate:
(3RS, 4SR) - 3 (3,4-D chl oro-phenyl)-4- [(RS)-1-(4-
trifluoronethyl-phenoxy) Ekawiple 2pyrrol i di ne (XV-B-1),

- l,,chl.o

( é&‘{t*?‘%@?%aﬁ%é?a# FPheprt {RS) 7 (ilggromethyl-phenoxy)-ethyl)-
- carpgaplidinehlIp({Riet- mE&ahBu]fbleyl 360&h@l-giprazif-A)yl)-methanone
15- 4- Met hanesul f on 1-3-azi ne- I-carben 1 chloride:

First step: To a stirred solut|on »~Fconner0|ally
avai | abl e (S)- 3-net hyl - carboxylic acid
tert-butyl ester (2.38 g/ Y in CH2C12 (25 nl)

at 0C were added pyr|8 1%iSnl, 24 nmmol) and

nmet hanesul fonyl chl ori de (6.' m., 12 mmol). Stirring
was continued at RT overni gk, the reaction was

poured onto water and extraghe Lth 20 CH2C12. The
conmbi ned organi ¢ phases wefe doon Na2504 and
concentrated under vacuo. The ugﬁxproduct was

di ssolved in CH2C12 (20 niL) and TFA (4 nL) was added.
ét)hﬁﬁlg?remgﬁ Sk o geh@rawl%@ehhfm were r emoved under

vac he crude was di ssal washe

POk NeSHCB ARSI = 8) PR B gaN | (BREL e
@&h%ﬂnﬁ& OQQQﬂMHQQquunﬂer vacuo to yleld
(§2§§E1QQ4%

n@f‘%’?{% 1-meth @ul f

0
cthapgsyipn érfflﬁtg&ld?li’efa%f’cbﬁ%fbg’f‘ﬂﬁhk’ﬂde’
FO-MS fild: 60@Q(MQIHT§| on of carbonic acid
ditrichloromethyl ester (triphosgene) (560 ng, 1.88
mmol ) in CH2C12 (10 nL) at -78 C, was added a
RI- 4 @limnefulfobyl- 3-methvl-piperazine-1-carbonyl chloride:

@E&Qg@n Hond &ﬁ%é;o 3% L gpﬁf&ggegef I @83 Ryt P}g wipg -
mdrpoxylie ncui tdntabﬂntyl cFtre (& Bhp e atmueldingald,1a(58 @@L)tﬂ@ﬂﬁwﬂe added
Egl (§E Ilg HLnQS %%ﬁ%aﬁﬂﬁé%{yé@ ngy ﬁorﬂiegabQ m-f,h§6 ﬂhgﬁ)n Sﬁrrmg

ase Wwas was over Na2504
%@Wﬁ@b@@@‘m‘@pﬂdﬂsﬁ@e@rg@m wasppured Qi WHEF At eéﬁacted with

VR AR thlgﬁﬁc}bf&ggs%% 8RN, $S] QR ot DNGtunder

i elded 0.70 629
@)ﬂ%ﬂfﬁﬁ%@rgﬁw oAy S%’@?é?h(}ﬁzgil POrBL) - TEA (L3 g pgpp added.
ARkOr hélgs ASRB thé @JMmesabdr@wbd GradeExaip) e 29de was dlssolved in

?‘#—}zéf;laa FSW;fi “ﬁ'i]?eaﬁlo hl 0 tﬁf plglh eg)y IT?IC ornggic IS)PLEISC wgs dried on

Py aind icbndenirdtdd bndem va)dml tb mieldt 363 pBAta s (R)enemethanesulfonyl-2-
methyl-piperazine as alight vellow oil.

Second step: To a stirred solution of carbonic acid ditrichloromethyl ester {triphosgene)
(1.17 g, 3.95 mmol) in CH,Cl, (20 mL) at.-78 °C, was added a solution of (R)-1-
methanesulfonyl-2-methyl-piperazine (1.76 g, 9.9 mmol) and pyridine (1.60 mL, 20

mmol) in CH>Cl, (20 mL) over 1 hour. The temperature was raised to RT, and stirring
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Am de coupling according to general procedure I:
Pyrrolidine internediate:
(3RS, 4SR) - 3- (3, 4-Di chl or o- phenyl ) -4- [(RS)-1-(4- 10

wo biobhrasizonet hyl - phenoxy) - et hyI | - pyr rol i di ne PCXMPRI&Ys0566

Car boxylic acid: 5-Morpholin- pent anoi ¢ aci d
(described in j, Molecular ﬁjcture 2001, 560,

bbbl PR TEEy SOIE 20, Jaso-

Fof@netatdirctridor mcphen@(ﬂ;sh cpmajbgr@gphy(&oz, EtOAc/H 11 ) vielded 1.70
NI hanguhfa quﬁg,? Y AR

Wl /%an(gg%ﬁ?eactl oﬁha?c din #’ go%%lr#grla?a)rbﬁaedur ee'lsglght
Yqﬂpwsohd - Pyrrolidine intermediate:

(3RS, 4SR) - 3- (3, 4- Di chl oroﬁﬁg}ﬁﬁyig 44 (SR)-1-hydroxy20

lidin-I-

AR l3 i Pishpre pheya | RSty igemansenls enoxy)-ethyl)-
Ph 4y T one
Es? i-r%h%n i3 4@(114)%%&?@&9&01{)(%@%&@@#& NziAM a1 )-aRtak
2009/ 024502PCT/ EP2008/ 060566 - 45F§€ Exanpl e 31

[ (3RS, 4SR) - 3- (3, 4- Di chlr o- pheny ((itS)-1-p-tolyl
oxy-et hyl)-pyrrolidin-1- 4-

met hanesul f onyl - pi per &7i gmet hanone Cl

Coupling reaction according to general procedure II:

- Pyrrolidine intermediate: (3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4~
trifluoromethyl-phenoxy)-ethyl]-pyrrolidine (XV-B-1),

- Carbamoyl chloride: {S)-4-Methanesulfonyl-3-methyl-piperazine- 1-carbonyl chloride,
ES-MS m/e: 609.6 (M+H").

(S) ~4~Methanesulfonvl—3—methvi—vinerazine_— 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 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 under vacuo, the crude was dissolved in
CH,Cl; and washed with ag. NaHCO; (until pH = 8). The organic phase was dried on
Na;SOQ, and concentrated under vacuo to yield 0.83 g (39%) of (s)-1-methanesulfonyl-2-
methyl-piperazine as a light yellow oil.

Second step: To a stirred solution of carbonic acid ditrichloromethyl ester (triphosgene)
(560 mg, 1.88 mmol) in CH>Cl, (10 mL) at -78 °C, was added a solution of (S)-1-
methanesulfonyl-2-methyl-piperazine (838 mg, 4.70 mmol) and pyridine (0.74 mL, 9.4
mmol) in CH,Cl; (10 mL) over 1 hour. The temperature was raised to RT, and stirring

was continuted over night. The organic phase was washed with H,O, dried over Na;S04.



a 0 N5 Mtsunobu reaction according to general
procedure I11: Pyrrolidine internediate:
(3RS, 4SR) - 3- (3, 4-Di chl oro- phenyl )-4-((SR) - |

WO ppetpaxizet hyl ) -pyrrolidin-1-yl] . PCT/EP2008/060566

10

15

20

- (4- et hanesul f onyl - pi perazi ng | - ye- met hanone
(XIl1-B-1), Phenol: 4-Mthyl - %enol (commercially _
@b’@dchﬁ&ﬁ(ﬁ) und@rsv:ily@o %@ﬂ%ﬁ%ﬁf&ﬂﬁ%%@fﬁlOg,@@A@@' Iei) %%lded 0.70
[g 4D|chloro-phenyl ).- 44(RS) - ]lm %
@P/ﬂwffS)pélyme apgﬁu}fonﬂ 3y1|n]et yl(-grlperazme I-carbonyl chloride as a_hght
y@btmmﬁﬁul fonyl - pi perazin- 1l-yl)-nethanone M tsunobu
reaction according to genEraI Ig&é)cedure [11: 15 -
Pyrrolidine internediate: P

[ (-3BRS,4818) 3-83,4-Dridnlbdoc el D-4pliRS)y1- I*éﬂuswmé‘thﬁ)’fﬁfeﬁﬁw%ethﬂl-

T y1) bt o A o rRAIRCE Ve 1P phonol

(commerci al ly avail abl e) ES- M5 : 540. 2 (MtH+).
Exanpl e 33 204- RRS)- F
[ (3SR 4RS)-4-(3,4-Di ch| 0- phe -1- (4- met hanesul f on

yl - pi perazi ne-1 - al
carbonyl)-pyrrolidin-3-y oXyl -benzonitrile WO
2009/ 024502PCT1EP20081060566) - 46 -

O;L/\/\N
MRS

Amide coupling according to general procedure I:
- Pyrrolidine intermediate: (3RS,4SR)-3-(3,4-Dichloro-phenyl}-4-[(RS)-1-(4~
trifluoromethyl-phenoxy)-ethyl]-pyrrolidine (XV-B-1),
- Carboxylic acid: 5-Morpholin-4-yl-pentanoic acid (described in J. Molecular Structure,
2001, 560, p.261),
ES-MS m/e: 573.1 (M+H").
Example 30
[(3SR,4RS)-3-[(RS)-1-(3,4-Dichloro-phenoxy)-ethyl}-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]- (4-methanesulf0nyl—piperazin— 1-yl)-methanone

@%Q

O
l\/N I/

I/\

Mitsunobu reaction according to general procedure III:

- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((SR}-1-hydroxy-
ethyl)-pyrrolidin-1-vl]- (4~metha.nesulfonyl—pipera"zin- 1-yl)-methanone (XI1I1-B-1),

- Phenol: 3,4-Dichloro-phenol (commercially available),

ES-MS m/e: 594.1 (M+H").
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M t sunobu reaction according to general procedure
[11: - Pyrrolidine internediate:
R3RS, 4SR) - 3- (3, 4- Di chl or o- phenyl) - 44( SR) - 1- hydr oxyet h

W 2909/p3ARG201 i di n- 1-yl | - (4- met hanesul f onyl - pi p8 HEPWD?(Q%‘?S“

1) - met hanone (XII-B-1), 5 - Phenol:
4- Hydr oxy- benzonitrile (commercially avail abl e),
ES-M5 mle: 551.3 (MHr1). Exanmtel 34

&éﬁgﬁgg% L%é%pﬂo%ﬁ%?ﬁ&(ﬁl\ﬁny tolylogcs %Pyl) pys'mhdm yl -(4-

y11- (4- met hanegisif-@eylifoRyIREp&@atif-11yl yhkthagbmanone 10
cl M t sunobu reaction accordi ng to general

procedure I11: - Pyrrol&dine int diate: [

(3RS, 4SR) - 3- (3, 4-Di chl or heny X 4

(SR) - 1- hydr oxyet hyl ) it -y1ll-

(4- met hanesul f onyl - pi per azi 1 -yl1l) -methanone
(XI'1-B-1), - Phenol: 4-Fluo phenol (commercially
avai l able), 15 ES-Ms nmle: 544.3 (MtH ). Exanple 35
{(3RS, 4SR) - 3- (3, 4-Di chl oro- /y\J|) 41(RS) 1-(3-fluor
0- phenoxy) -et hyl | -pyrrolidin-1

y1}- (4-met hanesul f onyl - pi pera2| n- df y1) - met hanone -

Vsl BARR HocoRRRE R BE RO CNR 0 gener el
- Pyrrolidine intermediate: {(3RS,45R)-3-(3,4- Dichloro-phenyl)-4-((SR)-1-hydroxy-
ethyl)-pyrrolidin-1-y1]-(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-B-1),

- Phenol: 4-Methyl-phenol (commercially available),
ES-MS m/e: 540.2 (M+H"). -

_ Example 32
[{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((RS)-1-m-tolyloxy-ethyl)-pyrrolidin- 1-y1]-(4-

methanesulfonyl-piperazin-1-yl)-methanone

Cl
Cl H S

(o]

)\
O //

O’I \

Mitsunobu reaction according to general procedure I1I:

- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((SR)-1-hydroxy-

ethyl)-pyrrolidin-1-v1]-(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-B-1), '

- Phenok: 3-Methyl-phenol (commercially available),

ES-MS m/e: 540.2 (M+H").

Example 33
4-{(RS)-1-[(3SR,4RS)-4-(3,4-Dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-benzonitrile
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15

- Pyrrolidine internedi ate:
[ (3RS, 4SR) - 3- (3, 4- Di chl or o- phenyl) - 4- ((SR) - 1- hydr oxy-
(4- met hanesul f onyl - pi perazi n- 1-y1) - net hanone

W@ Wep0Bs®) , Phenol : 3- Fl uor o- phenol (commer ECEERP008/060566

avai lable), 5 ES-M5s nmfe: 544. 3 (M-H+). Exanpl e 36
R3SR, 4RS) - 3-[ (R) - 1- (4- Chl or o- phenoxy) - et hyg-4-(3, 4-d
chl or o- phenyl) - pyrrolidin-1- N

y1] - (4- met hanesul f onyl —pi per azi n-1-/91) - net hanone C

Cl 0 ONN /P/7\ 0 M unob action according
to general procedure b PyX r di ne internedi ate:
R3RS, 4SR) - 3- ( 3, 4- Di chl or o- ph&ny?) - 4- ((SR) - 1- hydr oxyet
hyl ) -pyrrolidin-1-yll
- (4- met hanesul f onyl - plperaz -1- yl) met hanone
(XI1-B-1), Phenol: 4- Ch|Ob (connerC|aIIy
avai l able), ES-Ms nie: 560.2 15Exanpl e 37
R3SR, 4RS) - 3- RRS) - 1 (3-Chl oro- phen@ky)-ethyll-4-(3,4-d

i chl oro-phenyl)-pyrrolidin-1-

Ytsunobufeiqegh aar igH A eeBrBERassg UL 1) - et hanone

- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((SR)-1-hydroxy-

ethyl)-pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-B-1),

- Phenol: 4-Iydroxy-benzonitrile {commerdially available),
ES-MS m/e: 551.3 (M+H").
Example 34
{(3RS,45R)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-fluoro-phenoxy)-ethyl]-pyrrolidin-1-
yl}-(4-methanesulfonyl-piperazin-1-yl}-methanone

F
A
N
O
'
Mitsunobu reaction according to general proceduré I11:
- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((SR)-1-hydroxy-
ethyl)-pyrrolidin-1-yl|-(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-B- 1),
- Phenol: 4-Fluoro-phenol (commercially available),
ES-MS m/e: 544.3 (M+H™).
Example 35
{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(3-fluoro-phenoxy}-ethyl]-pyrrolidin-1-
yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
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M t sunobu reaction according to general procedure

I11: 20 - Pyrrolidine internediate:

[ (3RS, 4SR) - 3- (3, 4- Di chl or o- phenyl) - 44( SR) - 1- hydr oxyet

WI03/045%2r ol i di n- 1-yI | PCT/EP2008/060566
- (4- met hanesul f onyl - pi per azi ny71- y1) - net hanone
(XI'1-B-1), Phenol: 3-Chl oro-phenol (commercially

Bﬁl@iull(ﬂ)h' redctiofraccRling & geb&dl prodelltie): VO

R R T -

éﬁi lplf;?ﬂi@lm 161 hy4- l'netlﬁyiédhffblhﬂrlpiperazm 1-yl)-methanone (XII-B-1),

net h nes Ifon i.n-1-y1)-nmet hanone
é%WfHB %ﬁmﬁgg %éﬁ according to
Eﬁﬂ%ﬂﬁﬂ&ﬂ@ﬂi@ﬂﬁf@)lll. - Pyrrolidine internediate:

R3RS, 4SR) - 3- (3, 4-Di chIoroEBheng8-4-((SR)-1-hydroxyet
hyl)-pyrrolidin-21-yll-(4-1ne nesul f onyl - pi perazi n- 1-

Y BSRURSh-EF R 1- (44[]11(89 “Phenoxy Phiduigh4:- (344-dish hox yhepigpytrolidin-1-
(commer ci al | ¥l E\‘X ltﬁ‘ﬁle@]fonﬁsplyga%el Yl??h%ﬂ?ﬁn()ﬁ@_ Ft).

10Exanpl e 39

- R3SR, 4RS) - 3-[ (RS) - 1- ( 5- thoro py r|o 'n-2-yl oxy) - ethyl]

-4- (3, 4-di chl oro- pheny1 yrrol n | -y1l1l- (4-nethan
esul f onyl - pi perazin-| - t an

N #
e
Mitsunobu reaction according to géneral procedure III:
- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((SR)-1-hydroxy-
ethyl)—pyrrolidhl-l—yl]-(4—metﬁanesulfonyl—piperazin—1—y1)—methanone (XII-B-1),
- Phenol: 4-Chloro-phenol (commercially available),
ES-MS m/e: 560.2 (M+H").
Example 37
[(3SR,4RS)-3-[(RS)-1-(3-Chloro-phenoxy)-ethyl}-4-(3,4- dlchioro—phenyl) -pyrrolidin-1-
yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone

Qg F
P

N
I\/N "’

I/\
o)

Mitsunobu reaction according to general procedure ITI:

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

- Phenol: 3-Chloro-phenol (commercially available),

ES-MS m/e: 562.2 (M+H").



M t sunobu reaction according to general procedure

I11: 15 - Pyrrolidine internediate:

R3R5, 4SR) - 3- ( 3, 4- Di chl or o- phenyl) - 4- (( SR) - 1- hydr oxyet

wdydodozapper rolidin-1-yll - PCT/EP2008/060566

(4-nethanesu|fony|-piperazin;igyl)-nethanone

(XI1-B-1), - Pyridinol: 5-Chloro-pyridin-2-ol

(comrercially avail abl e), - e: 561.2 (MFr).

Exanpl e 40 Eﬁ%l%sm .

20RSIFRURE), 4 Dighl B0y phen 4R Br bifipethgryrpBenoxpkshyléphrolidin-

11-4- (3, 4-di,chl o1 0- = ol vl

pyrrolidin- |1’W1)‘{ %ﬁ%%&%‘é’glﬂ“?ﬁzﬁ h il)p]élﬁtgg?%n-el- yl)-m

et hanone WD 2009/ 0245Q2PCT/ EP2008/'060566 - 49 - Cl

0 M tsunobu reaction acgesdi ng ener al procedure

I11: - Pyrrolidine inte fi a¢ e:

[ (3RS, 4SR) - 3- (3, 4- Di chl of o\pken¥1) - 4- ((SR) - 1- hydr oxye

thyl)-pyrrolidin-I-yll -

(4- et hanesul f onyl - pi per azi n- 1-y1) - net hanone

(XI1-B-1), 5 - Pyridinol:. o- pyri di n- 3- ol

(comrercially avail abl e), ES—N@,MQ@: 563. 1 (M+H+).

Exanpl e 41 . g~ '
3SR, 4RS) - 3-[ (RS) - 1- (3- Ch] or 0- 4- f | uor o- phenoxy) - et hy

Mmﬂm{b& BaclioB REGF nﬁwq})ﬂ_ procedure I1I: -

PY QL diR ihRerhedidd: [(FRIERYBO@sUDIARYS -pBEREF AZISR)-1-hylijoxy-

met hanone 10 )
ethyl)-pyrrolidin-1-y1]-(4-methanesulfonyl-piperazin-1-yl)-methanone (X1I-B-1),

- Phenol: 4-Methoxy-phenol (commercially available),
ES-MS m/e: 558.3 (M+H").
10 ‘ ' Example 39
[(38R,4R8)f3—[(RS)—1—(5-Ch'ioro—pyridin-Z—yloxy)—ethyl] -4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]- (4-methanesulfonyl-piperazin-1-yl)-methanone

Cl
Cl

", 7

//S“\
o]

Mitsunobu reaction according to general procedure [II: .
15 - Pyrrolidine intermediate: [(3RS,45R)-3-(3,4-Dichloro-phenyl)-4-((SR)-1-hydroxy-
ethyl)-pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone (X¥I-B-1),
- Pyridinol: 5-Chloro-pyridin-2-ol (commerciaily available),
ES-MS mv/e: 561.2 (M+H").
| Example 40
20 [(3SR,4RS)-3-[(RS)-1-(6-Chloro-pyridin-3-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone
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15

G Mtsunobu reaction according to general procedure
[11: - Pyrrolidine intermediate:
[ (3RS, 4SR) - 3- (3, 4- Di chl or o- pheny1l) - 4- (( SR) - 1- hydr oxye

wa pdd24sqzyrrol i di n-1 -yl | PCT/EP2008/060566
- (4- net hanesul f onyl - pi per azi nggl- y1) - net hanone
(XI'1-B-1), - Phenol: 3-Chloro-4-fluoro-phenol
(comrercially avail able), 15 ES- I\/IS afe: 579.0 (M-HY).
Exanpl e 42 c

{ (3RS, 4SR)-3-(3,4-Dichlo phny N4-KRS)-1-(pyrirridi
n- 2-yl oxy) - et hyl | -pyrrol e

y11- (4- et hanesul f onyl - pi Zi nThyI ) - met hanone WD
2009/ 024502PCT/ EP2008/ 0605664~ 50 - M tsunobu
reaction according to genera,ll\ ocedure I11:
Pyrrolidine internediate: °

[ (3RS, 4SR) - 3- (3, 4- Di chl or o- phekmff)‘saé4(SR) 1- hydr oxyet
hyl ) -pyrrolidin-1-yll

%@(ﬁﬁ%ﬁm&%&@m g R éralzprﬁcédubel[)} met hanone .

- B- 1 malno l.a

amrqhalmeéﬁlteﬂse@e SR 255, @Ek@ﬁ%ﬂ}’gﬂ@'%ﬁg f{shYdf
$R)din 3=yl {-84- ﬁte@laﬁ@duﬂbﬂylﬂﬁﬁdﬂa(zk) 141)-thethRBne IXI1-B-1),

1PV1Q;10(1 8}%@5% 3&@%‘5%&1{&1& Ea?ﬁg%y%lal?l%f r 3 I1|) d Imre]t hanone

EO MY ik pssou(Mesc].i on according to general procedure
111
Example 41

[(3SR,4RS)-3- [(RS) 1-(3-Chloro-4-fluoro-phenoxy)-ethyl]-4-(3,4-dichloro-phenyl)-

pyrrolidin- l—yl]—(4—methanesulfony1—p1perazm—1»y1)—methanone :

F
cl
cl
cl
H }—o
N

O\gf’
d, “~
Mitsunobu reaction according to general procedure I1I:
- Pyrrolidine intermediate: [(3RS,4SR)~3~(3,4—Dichloro—phenyl)-4»((SR)—l—hydroxy—
ethyl)-pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl) -methanone (XII-B-1),
- Phenol: 3-Chloro-4-fluoro-phenol (commercially available),
ES-MS m/e: 579.0 (M+11").
Example 42 :
{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(pyrimidin-2-yloxy)-ethyl]-pyrrolidin-1-
yi}-(4-methanesulfonyl-piperazin-1-yl)-methanone

cl



- Pyrrolidine internedi ate: [
(3RS, 4SR) - 3- (3, 4- Di chl oro- phenyl)-44 (SR)- 1- hydroxy-
ethyl) -pyrrolidin- 1 -yl]

wo fedosmmtdaanesul f onyl - pi per azi n- 1| - y1) - met hanoP@I/EP2008/060566

10

15

20

(XI'1-B-1), - Phenol: 4-1m dazgl-1-yl-phenol
(commercially avail able), ES- me: 592.1 (M+1-11.
%ﬁ%@%ﬁ é%cé%n cgo%hrﬁ tot%F%err%l pr%cedure)HI CE
-l_jbﬂ‘m]ﬂémhww@dr@m&)f 3R§t4ﬁ§} B- (3 4- D1chloro phenyl) 24- ((Slg -1- hydroxy-‘

1 Lt-pi m
B Bl e iR IRGRE .JS%E}?CE D e b
pP}GmdmOb Pyinidine-ol (mmmercially peilibitler nedi at e

ES SRS AR Di chl or o- pheny1) - 44( SR) - 1- hydr oxy-
ethyl)-pyrro dbl{ﬁ)-l yll- (4 nmet hanesul f onyl - pi perazi n-

1 y1) - net hanone (XI'l-B-1)1 Examplg/Lh o) -
I(@Ré laxs&@)r 92@&@&1&%‘5&%@@@@rp(@inhuazamwl _phéry)-ethyl]-

2009/ ozzm@mbéw Eﬁédé@%%gngDYkﬁlpef@% - gneghpnone

4-{(SR) - 1- <\
[ (3SR, 4RS) - 4- (3, 4- Di chl or o- pheny1)y.J- (4- met hanesul f on
yl - pi per azi ne- 1- al

car bonyl ) -pyrrolidin-3- - et h- benzonitrile 5
M t sunobu reaction a n general procedure
[11: - Pyrrolidine interneg
R3RS, 4SR) - 3- ( 3, 4- Di chi or o-
(RS) - 1- hydroxyet hyl ) -pyrroli d| n- 1-yli -

(4- met hanesul f onyl - pi per azt n-” ye, - met hanone
(XI'l-A-1), - Phenol: 4-Hydr oxwe@zom trile
(comrercially avail abl e),

Mitsunobu reaction according to general procedure HI:
- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-({SR)-1-hydroxy-
ethyl)-pyrrolidin-1-yl} -(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-B-1},
- Phenol: 4-Imidazol-1-yl-phenol (_:commercia]ly available),
ES-MS m/e: 592.1 (M+H"). :
Example 44
{(3RS,4SR)—3—(3,4—Dichloro—phenyl)'—»ﬁl— [(RS)-1-(3-trifluoromethyl-phenoxy)-ethyl]-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone

CCQ(J?_OQ%F
L

N
g
P
o}
Mitsunobu reaction according to general procedure III:
- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-({SR)-1-hydroxy-
ethyl)-pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-B-1),
- Phenol: 3-Trifluoromethyl-phenol (commercially available),

ES-MS m/e: 594.2 (M+H").



ES-MS nfe: 551.2 (MtH+). 10Exanpl e 46
{(3RS, 4SR) - 3- (3, 4-Di chl oro-phenyl )-4-[(SR)-1-(4-fl uor
o- phenwy) -et hyl | -pyrrolidin-1-

wo kdos/fp2usoret hanesul f onyl - pi per azi n- 1- y1) - met h&G0ME2008/060566
M t sunobu reaction according_%p"general pr ocedur e
[11: 15 - Pyrrolidine internediate:
R3RS, 4SR) - 3- (3, 4- Di chl or ogp ¥l - 44(RS) - 1- hydr ox- yet
hyl) -pyrrolidin-1-yl]-(4-methanesul fonyl - pi perazin-1-
y14H(ﬁﬁ}—Mﬁ@ﬁéR@N%(ﬂAil?i,chlorthbﬁml):1—2&-@#&]@?@5 orefkpiperazine-1-
(commercially | al - 1:ES- VB it -8 2 MFL- 1) .
Exanpl e 47 2 Ocﬁ%@hi{lﬁgyﬁbhdﬁ% ﬁ@eﬂﬁb&ﬁ beRffrdild
{(3RS, 4SR) - 3- (3, 4- Di chl or o- phenyl ) -4-[ (SR) - 1- (3-f | uor
o- phenoxy) - et hyl Lpyrrol &di n-
yl I - (4-met hanesul fonyl - p
2009/ 024502PCT/ EP2008/
reaction according to gener
Pyrrolidine internediate:
[ (3RS, 4SR) - 3- (3, 4-Di chl or o- phenyl) - 44( RS) -
1-hydroxyethy|)-pyrro|idinii-wr¥j o
-(4-nethanesu|fony|-piperazin-kiﬂx 1) - met hanone
(M-A-1), 5 - Phenol: 3-Fluoro-phénol (conmmercially

s AMALLAR Elaiok §<_:cl\(4§dh% & ge%ér%l ;?’roéé%# gy, Exanple 48
- Pyrrolidine intermediate: [(3RS,4SR) -3-(3,4-Dichloro-phenyl)-4-((RS)- I -hydroxy-
ethyl)-pyrrolidin-1-yl]- (4-methanesulfonyl-piperazin-1-yl)-methanone (XII-A-1),

y1) - met hanone WO
3 M t sunobu
procedure I11: -

- Phenol: 4-Hydroxy-benzonitrile (commercially available),
ES-MS m/e: 551.2 (M+H).

10 _ , _ Example 46
{(3RS,45R)-3-(3,4-Dichloro-phenyl)-4-[ (SR)}-1-(4-fluoro-phenoxy)-ethyl|-pyrrolidin-1-
yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone

N &
O,;,S\
Mitsunobu reaction according to general procedure III:
15 - Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((RS)-1-hydroxy-
' ethyl)-pyrrolidin-1-yl]- (4-methanesulfonyl-piperazin-1-yl)-methanone (XII-A-1),
- Phenol: 4-Fluoro-phenol (commercially available),
ES-MS m/e: 546.2 (M+H").

Example 47
20 {(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[{SR)}-1-(3-fluoro-phenoxy)-ethyl}-pyrrolidin-1-
yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



R3SR, 4RS) - 3-[ (SR) - 1- (4- Chl or o- phenoxy) - et hy11-4-( 3, 4-
di chlor O- phellyl)-pyrrOlidin- 1I-
yl]-(4-met hanesul f onyl - pi perazi n-1-y1) - net hanone Cl

wad Booeh24502M t sunobu reaction accordi ng to genBEHEP2008/060566
procedure |11: - Pyrrolidine internediate:
(3RS, 4SR) - 3- (3, 4- Di chl oro- phenyl) -4- ((RS) - 1- hydr oxyet
hyl ) - pyrrolidin-1-y1ll-¢4-nmethanesyl fonyl - pi perazi n- 1-
y1l) - met hanone (M-A-1), heno 4—rChl or o- phenol
(comercial ly avail abk 5 ES/VE nmfe: 562.2 (MrH+).
Exanpl e 49
1(3RS,4SR)-3-(3,4-Dichloro
or onet hyl - phenoxy) - et hyl ] -
pyrrolidin-1-y11-(4-nmethane @pyl -pi perazin-l-yl)-m
et hanone WD 2009/ 024502PCT/ EX r@g@/ 060566 - 53 -
M tsui-101m reaction according ta general procedure
L] rrolidine.internedjate: LI
PRI OPERFAHON SCRIENE ) %?P%f?fpl?{%i‘ilﬁe- ¥ ((RS) - 1- hydr oxyet
hp¥ryolidyreriodetflédiatd:- V3RS 4R BeBGhianzilokd-pherlyl) pi- (@S2 thyddoxy-

et h Xil-A-1 Phenal : .
R G e
5 ESndvBL: B BuorbPhedol (Mrhmiercjally Exdlaigble 50
ES-MS m/e: 544.3 (M+H").

nyl)-4-RSR)-1-(3-triflu

N

Example 48
[(3SR,4RS)-3-[(SR)-1-(4-Chloro-phenoxy)-ethyl}-4-(3,4-dichloro-phenyl)-pyrrolidin-1-
yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone

Cl

l\/N\'S/’O
I/
10 ©

Mitsunobu reaction according to general procedure III:
- Pyrrolidine intermediate: [(3RS,4SR) -3-(3,4-Dichloro-phenyl}-4-( (RS)-1-hydroxy-
ethyl)-pyrrolidin-1-yl] _(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-A-1),
- Phenol: 4-Chloro-phenol (commercially available),
15 ES-MS m/e: 562.2 (M+H"). '

Example 49
{7(3RS,4SR)-3—(3,4- Dichloro~phenyl)-4— [(SR)-1-(3-trifluoromethyl-phenoxy)-ethyl]-
pyrrolidin-1-yi}-(4-methanesulfonyl-piperazin-1-yl)-methanone




10

15

1-{(3RS, 4SR) - 3- (3, 4-Di chl oro- phenyl )-4-[ (RS)-1-(4-tri
f1 uoronet hyl - phenoxy) - et hyl ] -
pyrrolidin-1-yll-2-[4-(3-hydroxy-propyl)-pi perazi n-1-

W(yi{ilwlemb(anone 0 10 Coupling reaction accoPOFEY0H060566

gener al procedure I'V: - Pyrrold dine internediate:
2-Brono-1- 1( 3RS, 4SR) - 3- (3, 4-di chl or o- phenyl) - 4-[ (RS) -

Mitshito rﬂaic'quP E&HFJLF%/L %ﬁ@rﬁ%rﬁ&hu&ﬁﬁ' |

-pyrro one (XVI-B-1
SPPmi@mmme Atk [(ARSpER) 13- B14- %bh»fﬁgphffrgd r4y((RS) 1-hydroxy-

?’3}% LS Rl R

ﬁTB?Wryﬁtbylyghegplf{y‘q)rpmerqgly avaﬂabl

ngpgnyédggmlfmlﬂ{ifﬁ met hanesul f onyl -'pi perazin-1-yl)-m
et hanone M tsunobu reaction according to general

procedure I11: WD 2009/ 0§45021Pg:a_/ EP2008/ 060566 - 54
- - Pyrrolidine internedi np :
( BRSR43R)-31,3 Dicloahplomel) phigR§)L)-(#tifluoromethyl-phenoxy)-ethyl]-

SR) - 1- hyd t d
o ot PRGN T oyt T B P PRy Pl g ethanone
(M-B-1), - Pyrimdinol: 5-Fluororpyrim din-2-ol
(commercially available), ES-M o7 545. 7 (MrH+) .

5Exanple 52 )‘QJ&

o)\
O
N
kko
Coupling reaction according to general procedure [V:
- Pyrrolidine intermediate: 2-Bromo-1-{ (3RS,4SR)-3-(3,4-dichloro-phenyl)-4-[(RS)-1-
(4-trifluoromethyl-phenoxy)-ethyl]-pyrrolidin-1-yl}-ethanone (XVI-B-1),
- Amine: 3-Piperazin-1-yl-propan-1-ol (commercially available),
ES-MS m/e: 588.1 (M+H").

Example 51
{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[ (RS)-1-(5-fluoro-pyrimidin-2-yloxy)-ethyl-
| pyrrolidin-1-y1}-(4-methanesulfonyl-piperazin-1-yl)-methanone

F

c N;_:\S

ol N
H )—o

N

k/N !’

I/\
o

Mitsunobu reaction according to general procedure I1I:
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{(3RS, 4SR) - 3- (3, 4-Di chl oro- phenyl)-4-1
(RS)-1-(4-trifluoronethyl-phenoxy)-ethyl]-
pyrrolidin-1-y11-[4-(2-dinethyl am no-ethyl)-pi perazin

wo Jo@ddhiseret hanone 1 a) PCT/EP2008/060566
(3RS, 4SR) - 3- (3, 4- Di chl or o- pheyyl ) - 4-
(RS)-1-(4-trifluoronethyl-phenoxy)-ethyll - 10
kgl 4l | .
DY g R A BT T Lo oy

¢thyl)-phoslidind )yl (-0 methangutfosyliinskazin- hytiweﬁ@%@ (%LI)B &b
'V

%)%gﬁﬁls % ﬁ 91%2];: Ygllngﬁiln?r gpﬁgﬁ%emiu-y a( aF]!l§;3 el (4-trifluo
SiES e SEEGXE L et hyl | -pyrrolidine (internediate
XV-Bl) 15 (100 g, 0.25 mupipplasd pyrldlne (0.043 ni,

i n nut e
t é&%ﬁéﬂéﬁbﬁéﬂ'ﬁa@cblar%eéem@ %ﬁ(RSIaM ﬂ(}fPﬂ@%&hm"m ethyl]-
cont ' EE&%thﬁﬂﬁfylP[QMd]m'E leﬂlﬁjﬂ@Qﬂﬁfl)P[ﬁ@&szaSyl]Aﬂﬁﬂﬁﬂone
Wi th 0, dried over Na2504. Concentration under '
vacuo yielded 58 ng (50% of the tle conpound as a
light yellow solid. 20c:121 3 R$4S'R -3- 3 4-DiCl1 O
r Meth I- hen eth 1roli 1-4 nmet h
| am no- et her azi n- - net fia stirred solution of
(3RS, 4SR) - 3- (3, 4-di chl oro- nyl)-4-[(RS)-1-(4-
trifluoronethyl-phenoxy)-e I] pyrrolidine-l-carbony
| chloride (58 ng, 0.12 mmol)) in CGH2CI12 (2 m) were
added Et3N (0.02 niL, 0.15 ?rm)'t/\kand

di net hyl - (2- pi perazin-1-yl- 2 ~Ty|) am ne (0.03 nL)
(comrercially available).Stirring Ve conti nued _
overni ght, and the reaction m xture] was concentrated
under vacuo and dlrecﬁiy purlfled by_flash -

%hﬁhgmﬁﬁiggbgﬁﬁ%ﬁbgméthe‘tltIe‘conpound—as ffght
%eIIOMIOII ES-MS_NT e: ) .
00 9inekm T Evfizewsﬂeéd%éilor@?thy EE%?B}P@O%WS (29 mg; 0.09

&&%‘5 @@C&%‘Q mL) at -78 °C, was added a solution of (3RS5,45R)-3-(3,4- dichloro-
Pmbﬁ’ﬁ&%k)l -(4- trlﬂu(yri)}nryth(}jli pheno%)lf) M?'l] %rrr]gluﬂﬁ é.r?gcerme(ala%ehx\f B-
pyrrolidin-I-yl]-(4-nmethanesul fonyl - pi perazin-1-yl)-m
AR5 mmol) and pyridine (0.043 ml, 0.54 mmol) in CH,Cl, (2 mL) over 30
minutes. The temperature was raised to RT, and stirring was continued over night. The
organic phase was washed with H;O, dried over Na,SOs. Concentration under vacuo

yielded 58 mg (50%) of the title compound as a light yellow solid.

b) {{3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[ (RS)-1-(4-trifluoromethyl-phenoxy)-
4-(2-dimethylamino-ethyl)-piperazin-1-yl|-methanone
To a stirred solution of (3RS,4SR)-3-(3,4-dichloro-phenyl)-4- [(RS)-1-(4-
trifluoromethyl-phenoxy)-ethyl]-pyrrolidine-1-carbonyl chloride (58 mg, 0.12 mmol) in
CH,Cl, (2 ml) were added Et;N (0.02 mL, 0.15 mmol) and dimethyl-(2-piperazin-1-yl-

ethyl)-amine (0.03 ml) (commerdially available).Stirring was continued overnight, and

the reaction mixture was concentrated under vacuo and directly purified by flash
chromatography (5i0,, CH>Cl/MeOH/NH3, 9/4/1) to yield 46 mg {63%) of the title
compound as light yellow oil. ES-MS m/e: 587.3 (M-+1T").
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5 M tsunobu reaction according to general procedure
I11: Pyrrolidine internedi ate:
[ (3RS, 4SR) - 3- (3, 4- Di chl or o- phenyl ) - 44( SR) - 1- hydr oxyet

Wngdoye5e2r ol i di n- 1- y1] - (4- met hanesul f onyl - pi B@T@EZOHS/%BS“

yl) - met hanone (XII-B-1), Pyrigddinol:

5-Chl oro-pyrimdin-2-ol (commercially avail able),

ES-M5 nfe: 562. 7 (M H+) . plddExaspl e 54

R3SR, 4RS @{ﬁ (5-Chl oro- gyrlcllﬂ% on(%/) ethaﬂ
]_[@S{{gR& -FilEWdr (é]ﬂ@;ﬁ)ym)mm yloxy)-ethyl[-4-(3,4-dichloro-phenyl)-
pyrroli ctid¥l ] ()¢ mé‘m&&ﬁfsﬁlﬂﬁ%ﬁ ipkanyl -3 mitiatonpi pe
razin- 1%@3 nmet hanodr?ze N 4 gpl))l ng rg%ctl on
according to general prgcedure II 5 - Pyrrolidine

i nt er medi at e: ' &

5- Chl or 0- 2-j (RS) - 1- [ ( 5)4-4&%* 4- di chl or o- phenyl )
- pyrrolidin-3-yl]-ethoxyl -¥ di ne (XV-B-2), -

Car banmoyl chl ori de:
(R) - 4- Met hanesul f onyl- 3- net h peraZ| ne- 1- car bonyl
chloride, ES-M5 nfe: 577.2 Exarrpl e 55 201-

[ (3SR, 4RS) - 3-

[ (RS)-1- (5 ChI or o- pyri di n-2-yl oxya(’%thyl] 4-(3,4-dich

| or o- hen

My pngﬁr@DWQﬁﬂ?fﬂ pregedyrelffant an-1-one WO
2@&%}@%5&@86%&9&0&1&/ @&@86(6 4=D5:ﬁloro -pharg)e (SRt chydroxy-

Ftﬁﬁi&?f’ég&%ﬂ‘g‘ﬁ??‘f ltha%esu fe n}lr’f plperazm« -y hS _LIQADQ?XII—BJ),

. Sp@ithidint: 2~ CRIRE)-piiriREBR2 4REJomindr8ialy diatdblld)s o- pheny1) -

Li di hoxyl - pyridine (XV-B-2), 5 -
%5\{[)@ F%ﬁ 7’3@%3{1& Mor phol i n- 4-yl - pent anoi c aci d
(descrl bed in J. Ml ecul aEx@nplaédure, 2001, 560,
P- 264k4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-

pyrro]idin—l—yl]—((R)u4—methanesulfonyl—?)'mmethyl—piperazin-l—yl)—methanone

N~

C')? .~

Coupling reaction according to general procedure IL:

- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XV-B-2),

- Carbamoyl chloride: (R)}-4-Methanesulfonyl-3-methyl-piperazine-1-carbonyl chloride,
ES-MS m/e: 577.2 (M+H").

Example 55
[(38R 4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-5-morpholin-4-yl-pentan-1-one



ES- M5 i nk: 542.3 (MrHt+). Exanpl e 56

R3SR, 4RS) - 3-
[(RS)-1-(5-Chloro-pyridin-2-ylory)-ethyl]-4-(3,4-dich
wQ wogegienyl ) - PCT/EP2008/060566

10pyrrolidin-1-yll-[4-(2-dingyhyl am no-ethyl)- pi peraz

in-1-yfl-nmethanone Cl a)-3- RS34-di C11101. 0- hen

pyrrolidine-I-carbonyl chloride @#o a stirred

solution of carbonic &kid ditri oronet hyl ester

(triphosgene) (22 ng, 4 5 ) in CH2C12 (3 nL)

at -78 C, was added a S bro of 5-chl or o- 2- 1(RS) 1-
g- henyl) pyrrolidin-3-yll

[ (3SR, 4RS) - 4- (3, 4-di chl or
-ethoxy}-pyridine (intermedirate XV-B-2) (70 ng, 0.19
mol ) and pyridine (0. OSSW/HJ%D in CH2C12 (2
nm.) over 30 minutes. The f’errperatu Mas raised to
RT, and sti rr| ng was continued over Ai ght. The

RFSPH Bl dWRSto VRS ProMelithe 20, dried over Na2SO4.

Sﬁﬁéilﬁwséﬁér%ﬁ‘a?%.e@l%%A At G385 A reaosBopysben-

ﬁﬁ&%ﬁiupi tb%ldx'ﬂ eriGaepovEd)as a |ight yell ow solid.

i(%ﬂPBSFAF%d “P- MO lgr#-glhgcfl'?llta%%g;}pdqgﬁcnlzéizn§ Molecular Structure, |
miomedsbyp.2ém)no- ethyl) -piperazin-1 -yl -nethanone WO

%%#4?4%?3'3@/ Piggs/ g60[566 - 57 - To a stirred

(RS)-1-(5-chl oro-pyridin- Ex@h;de@é et hyl 1

di y&rol i di }
o R TRORT R BGHRl Bps GR R AREP R

rTL Op)ﬂl‘ﬁohdmﬂ)yl]a['ﬂd(z -dimethylamino- ethyl)—plperamm -yl]-methanone

di met hyl - (2- pi perazi nThyl -ethyl )-api ne (0.035 rnL) -

(commercially available) Stirri was conti nued

overni ght, and the reac xt/ure was

concentrat ed under vatu ect | y purified by

fl ash chromat ography (Si 02, C12/ MeOH NH3, 9/4/1)

to yield 36 ng (35% the t e conpound as |ight

yellow oil. ES-M5 mle: 553. §( Mtl-1+)

Exanpl e 57 {(3RS, 4SR) - 3- (3% 4-Oi dhl or o- phenyl ) - 4-

[ (SR) - 1-(5-fluoro-pyridin-2-y -ethyll-

10pyrrolidin-| -y11 (4- met hanesul f - pi perazin-| -y1)

- met hanone |

pyrrolidine-1-carbonyl chloride
To a stirred solution of carbonic ac1d ditrichloromethyl ester {triphosgene} (22 mg, 0. 074

mmol) in CH,Cl, (3 mL) at ~78 °C, was added a solution of 5-chloro-2- {{RS)-1-
[(3SR,4RS)-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl] -ethoxy}-pyridine (intermediate
XV-B-2) (70 mg, 0.19 mmol) and pyridine {0.033 mL, 0.41 mmol) in CHzCl, (2 mL) over

30 minutes. The temperature was raised to RT, and stirring was continued over night.

The organic phase was washed with H,O, dried over Na,SO4. Concentration under vacuo
yielded and column chromatography (5i02, EtOAc/H, 1:1) yielded 80 mg (98%) of the

title compound asa light yellow solid.

b) [{3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl}-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-vl]-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-methanone




017----1 0 Mtsunobu reaction according to general
procedure I11: - Pyrrolidine internediate:
[ (3RS, 4SR) - 3- (3, 4- Di chl or o- pheny1) - 44( RS) - 1- hydr.ox

W@ eg9msq2yr r ol i di n- 1-yl | - (4- net hanesul f onyl - BCH@?’&’?%@SG“
1-y1) - et hanone (XII-A-1), 1557_ Pyridinol:
5- FI uoro pyridin- 2 ol (cormerci ally available), ES-M

olutfo l(RSS8 (5- chioro-pyrldm 2-yloxy)-ethyl]-4-(3,4-
(3RS 4SR) - 3-

oro
§R5° Rhc(ng' rPéf'ﬁbémE; rqag?qgil bﬂ@qr&%‘/g%% Iélg,h(%,][q mmol) in CH,Cl, (2 mL)
ﬂh‘zl’eraﬁﬂé&ﬁtm (o. oelrhumimhhaamﬁmuhahyu(zgnmmuur}44eﬂym}aime

R St BORRMe] SRR 2R PRl GNP Bheaction

5 paRs, vﬁaSR)’nci'Bnl(raﬁﬁdTﬁﬂem Nhaoaag kiengﬂy)puﬁf@m)asucmm?mhy
S5 SRR ol i GG RRE O REASAT gk
(dlommel E5-M3 m!eaﬂﬁ §(abte), WO

2009/ 024502PCT/ EP2008/ oeoigaqn 558 - ES-MS nfe: 542.7
(Mt1+). Exanple 59 {(3RS, 4SR) - 3- -
(3 {@R&%R} 61(3)4’@?191#911))?]1?—11}’[)( R)-1-{5-fluoro-pyridin-2-yloxy)-ethyl]-

o (5-T1 uor 371 2§4ylh&mes&|%w Llpem%tf_ I))Jnsiétnmlene
ane -y

-y11- - onyI pi perazin- - met hanone
5

N S/,O
V7S
Q

Mitsunobu reaction according to general procedure III:

- Pyrrolidine intermediate: [(3RS,4SR)}-3-(3,4-Dichloro-phenyl}-4-((RS)-1-hydroxy-

ethyl)-pyrrolidin-1-y1]-(4-methanesulfonyl-piperazin-1-yl) -methanone (XII-A-1),
15 - Pyridinol: 5-Fluoro-pyridin-2-ol (cofnmerc_ia]ly available),

ES-MS m/e: 545.1 (M+H").

Example 58
{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(SR)-1-(5-methyl-pyridin-2-yloxy)-ethyl |-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone

No. S//O
J72N
Q

20 .
Mitsunobu reaction according to general procedure III:

- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((RS})-1-hydroxy-
ethyl)-pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl}-methanone (XII-A-1),
- Pyridinol: 5-Methyl-pyridin-2-ol (commercially available),



cl M t sunobu reaction according to genera
procedure I11: - Pyrrolidine internediate:
[ (3RS, 4SR) - 3- (3, 4- Di chl or o- phenyl) 4- ((SR) - 1- hydr oxy-

wetdybyspyrrol idin-1-yll PCT/EP2008/060366

16

15

20

- (4- met hanesul f onyl - plpera2|n5 1 -yl)-nmethanone
(XI1-B-1), - Pyridinol: 5- Fluoro pyri di n- 2- ol

| abl 10 ES-MS M 546.8 ( MirH+) .
éﬁmveecggjmﬁﬁ S; abl e), e: ( )

R3SR, 4RS) - 4- (3, 4-Di chloro pheqylg 1 (4- met hanesul f ony
- pi perazi ne- 1-

canBeIMIR:-BYS, Eﬂiltl‘ﬂbfb' phandh -4e[t(hs>)xyl(s st fyridni-2yldxe)-dthyl]-

Nltsunobu r ctlo cco d|n ener al oce ur e
Il - B ‘1a glperazm 1 % anone

[(3RS,451O 3- (3 4- Di chIoro-phenyl)-m-((SR)-1-hydroxy-
et hyl )-pyrrolidin-1-y11% e§ul fonyl - pi per azi n-

1 -yl)-nmethanone (XII-B- i nol :
6-'Hydr oxy-ni cotinonitril erci ally avail abl e),
ES-M5S me: 551.7 (MrH+). anpl e 61

R3SR, 4RS) - 3- RRS) - 1- ( 5- Chlorowpyrldln 2-yl oxy) -ethyl | -
4-(3, 4-di chl or o- phenyl) - 4L‘/\7
pyrrolidin-1-y11-(2-oxa- 6- ara-| rgf 3. 3lhept-6-yl)-ne
t hanone WO 2009/ 024502PCT/ EP2 87@60566 - 59 - C
Mitsunobu reaction according to general procedure III:
- Pyrrolidine intermediate: [(3RS,4SR)—3—(314—Dichloro-pheny1)—4—((SR)—l—hydroxy—
cthyl)-pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin- 1-yl)-methanone (XI1-B-1),
- Pyridinol: 5-Fluoro-pyridin-2-ol (commercially available),
ES-MS m/e: 546.8 (M+H").
Example 60
6-{(RS)-1-[(3SR,4RS)-4-(3,4-Dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

N
/4
Cl

7N\
CI{%_H‘?»O N

)\
Ol
Mitsunobu reaction according to general procedure I1I:
- Pyrrolidine intermediate: [(3RS,45R)-3-(3,4-Dichloro-phenyl)-4-({SR)-1-hydroxy- '
ethyl)-pyrrolidin- 1-v1] -(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-B-1),
- Pyridinol: 6-Hydroxy-nicotinonitrile (commercially available),
ES-MS m/e: 551.7 (M+H).
Example 61
[(3SR,4RS)-3-[(RS)-1-{5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl}-
pyrrolidin-1-yl]-(2-oxa-6-aza-spiro{3.3]hept-6-yl)-methanone
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a 3SR 4RS 3 RS 1 5-Chloro2 oeth 4 3 4-dichloro- hen
pyrrolidine-1-carbonyl chloride To a stirred
sol ution of carbonic acid ditrichloronaethyl ester

wd boop/plasgene) (48 ng, 0.16 5 mmol) i n CH2ClRCT/EB20A3460566

at -78 C, was added a solutiopn of 5-chloro-24 (RS)-1-
[ (3SR, 4RS) - 4- (3, 4-di chl or o- pheny1) - pyrrol i di n-3-yl i
-ethoxyl -pyridine (internediate XvaB-2) (150 ng,
0.40 nmmol ) and pyridi neey 0. 072 ;{088 nmmol ) in
CH2C12 (5 nL) over 30 m . /tenperature was
raised to RT, and stir%i onti nued over night.
The organi ¢ phase was washegt\ith H20, dried over
Na2SO4. Concentration under cuo yi el ded and col um

chr omat ogr aphy (Si 02, EtOAc/ K, 1:1) yielded 90 ny
(509 of the title compound as i scous col orless
oiI: 3SR 4RS 3 RS 1 5- Chloro*dln | 04- 3

ﬁﬁjﬁgﬂﬁégﬁﬁbéiﬁﬁangQS chloro pyrldln 2-yl oxy) - et hyl ]
Tﬂ flg’(%fre so%glo? 388@? ?éﬂ& hltﬁ?‘ﬂ&%h‘lwp&tel' éﬁﬁh@%@ﬂé) (48 mg, 0.16

a‘@dé}jm@f@ﬂlz(((bo 0112 af 178t°C, @as;ggdqeﬁﬁ)qojut@ﬁ@f -chlore-2 {(RS) 1-
%QR@ ! ﬁ&ﬂ&ol %e%]mﬁﬁkﬁﬁﬁl ﬁ@l f@hox?} gﬁ%ﬁyﬁﬁﬁzrmedmte

overnls he react| o

rrin
Rk C50eres 0 STl atcee Gt Ogh ko S F BLrHgz (5 mL)
B :3@:):{ by TEJ:S Oﬁﬁﬁ)egﬁﬁ@ %F; e RONT, (aﬁﬂ@ﬁnrir@v%@dntﬁﬁle& @ver
%{gﬁt T@%%pha?e gptg? sv}st, I m&%%ﬁqvgrs %TQZIS C(Yncentravt\{on under
[43SReBShnPBcolumn chromatography (85i02, EtOAc/H, 1:1) yielded 90 mg (50%) of

RRS 5- Ch oro r|d | oxy) - et hyll- 443, 4- dICh|O
‘%‘ﬁé pyun ‘(]:Slﬁoi?élef 0Xéllar bonyl ]

-hexahydro pyrrolo [1 2-a] pyra2|n 6-one Cl 25 WO

gyfmlm]m aiwtie( 2Lemw—wom lben tg@ 1)-methanone

To a stirred solution of (3$R,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl}-4-(3,4-
dichloro-phenyl)-pyrrolidine-1-carbonyl chloride (22 mg, 0.051 mmol) in CH,Cl (3
mlL) were added EGN (0.022 #nl, 0.16 mmol) and 2-oxa-6-aza-spiro[3.3]heptane (6 mg,
0.060 mmol). Stirring was continued overnight, and the reaction mixture was
concentrated under vacuo and directly purified by flash chromatography (Si0,, EtOAc)
to yield 7 mg (28%) the title compound as light yellow oil. ES-MS m/e: 497.1 (M+H").

Example 62
2-[(3SR,4RS)-3- [(RS)-—l—(S—Chloro—pyridinm}:yloxy)—ethyi]—4— (3,4-dichloro-phenyl)-
pyrrolidine-1-carbonyl]-hexahydro-pyrrolo[1,2-a]pyrazin-6-one

i
Cl C—\S
C"%o N
N
A
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To a stirred solution of carbonic acid
ditrichloronethyl ester (triphosgene) (48 ng, 0.16
nmmol) in CH2C12 (10 nL) at -78 C, was added a

walogisene of 5-chloro-2- {(RS)-1- 5 PCT/EP2008/060566
[ (3SR, 4RS) - 4- (3, 4-di chl or o- p! I) pyrrolidin-3-yll-e
thoxyl - pyridine (inter medl ate B- 2) (150 rrg 0. 40

idc conti nued over night. The

@5 g@fﬁ‘r‘ré'd ﬁhﬁ%ﬁ o‘ﬁ@eﬁb&\tﬁ§ had dM1&lﬂ01H3chyﬁéste@ Qtr@ﬁ&é’geMZMg, 0.16
Concent r ation u Iger vacuo Vi ﬁF ed and

B MRy T2 6 Gerited asondtioncE P gblrerg- o)1
((59PYQIR9)ﬁ4 194 dheBl drb-iphenytopyrediidih-asl] eethiss b pyrsdinofintetraskate

2- 3SR 4RS | di
Riv-20 h5q i R et Eipistatis o3y O o in gl (5 m)
bex ab ntifi@enThe fenibeamic b raeé to 16, and stiiringeds soxhtutiﬂedu Qver
of , - . : :
PR ThResEenc Phass) ey Wi W F O s s D ety o v der
hudiyichled nod piheny thropyatogrhihi (521 E€Hyidnil) Y' edrﬂod% (50%) of

2 (3 m dded Et 3N

%%&?gomgi&%éumcéus (;&Oqé% éxghydr 2) \Sﬂ (reolao °

{1, 2-al pyrazin-6- one (commercially available) (9 ng,

EBQA&)recI &Mioﬁlo@(M%f’@s}hﬁkmhﬁ wr@cy@smyl ]-4-(3,4-

tgl%oro phenyﬁ yrrol181ne l-ca Sbr:)nyl rElorlde (%? mgg, (S 6\4'-1 m)nol)Es_t)l(?lej-Pkﬁ 3

@%R@%}k&t@ﬁ(@mm nyr mﬁidn}azrdweﬁamymﬂwfole [4;2(3pratn-6-

i ch] oro-

19 OB AL PR e Beramoh-Sryag WhsoRtR e Epnishs and

fHe rEctiOn MidbreMds soimehtrateé acddroncmanddikaly puoifigébeflah
ocedur e I ro] :

RIRRAEPs (99 ARy Md P o T TR ormpound o igheytow

oil. IE$I—MS m/ewmz (M+H").

(4- et hanesul f onyl - pi per a%kﬂrq}l- ¥3) - met hanone (VII-1);

Phenol : 5-Chl oro-pyridin conTrer cially
A(BSRLARS)-8) (>- (E@amymden 25y mefliybr-§3,4- dichlgyo-phenyl)-pyrrolidin-1-

yl]-(4-methanesulfonyl-piperazin- —Yl) -methanone

@hG

O
k/N ,"

/[\

Mitsunobu reaction according to general procedure III:

- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-hydroxymethyl-
pyrrolidin-1-yl] —(4—methanesulfony1~piperazm—1—y1)—rnethanone (VII-1),

- Phenol: 5-Chloro-pyridin-2-ol (commercially available),

ES-MS m/e: 549.2 (M+H").



Exanple 64 N- (1- {2- [(3SR 4RS)-3- [ (RS)-
1- (4-Chl or o- phenoxy) - ethyl] -4-
(3, 4-dichloro-phenyl)- pyrrolidin- | -yl]
WO Z0H9458t hyl } - 4- phenyl - pi peri di n- 4- y1) - acet BT §B208§/060566
5 Coupling reaction accordi nggjto general procedure
IV: Pyrrolidine internedi ate: 2-Brono-1-
[ (3SR 4RS)-3- [ (RS)-1-(5Egdhsie 64 pyri di n-2- onxy)

Zﬁ%gﬁ%{.@ﬁ%ﬁ%& ?Bl(%s():ql (mgtoiﬂ%nz)}{y) e¥hyli]of-i (’3‘j li glchlo¥o -phenyl}-

N- (4- Phepyrlotiginpiefll-dioxosthyl)-4-phetydpipga divcdphacaialdey
avai |l able), ES-M5 me: 630.9 (MrH+), 10Exanple 65
N-(1-{2- [(3SR 4RS)-3- § (RS)-1- Chloro phenoxy) -
ethyl] -4- (3,4-dichloro enyl)
pyrrolidin-1-y11-2-oxd? isperidin-4-yl)-N nethy
| -acet am de Coupl i ng reagtYon according to genera
procedure IV: 15 - Pyrrolid i nt er medi at e: .
2-Bronp-1-[ (3SR, 4RS) - 3-KRS) - 1- (5-chl or o- pyri di n- 2-

yl oxy)-ethyl | -4-(3, 4-di cbl oTo-)phenyl ) - pyrrolidin-1-vyl
| - et hanone (XVI-B-2), Am ne. ™

N- Met hyl - N- pi peridi n-4-yl -acet aym de (comercially
avai l able), ES-MS nie: 568. N%P+). Exanpl e 66

5 Coupling reaction according to general procedure IV:

- Pyrrolidine intermediate: 2-Bromo-1-[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-
yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-yl]-ethanone (XVI-B-2),
- Amine: N—(4;Phenyl—piperidm—4—yl)-acetamide (commercially available),
ES-MS m/e: 630.9 (M-+FT7).

10 Example 65 |

N-(1-{2-[(3SR,4RS)-3-[(RS)-1-(4-Chloro-phenoxy)-ethyl]-4-(3,4-dichloro-phenyl}-
pyrrolidin-1-yl]-2-oxo-ethyl}-piperidin-4-y1)-N-methyl-acetamide :

Cl
M

A
Coupling reaction according to general procedure [V:
15 - Pyrrolidine intermediate: 2-Bromo-1-[(35R,4RS)-3-[(RS)-1-(5-chloro- pytrldm -2-
yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyzrolidin-1-yi] -ethanone (XVI-B-2),
- Amine: N-Methyl-N-piperidin-4-yl-acetamide (commercially available},
ES-MS m/ex568.7 (M+H).
Example 66
20 2-(4-Acetyl-piperazin-1-yl)-1-[(3SR,4RS)-3-[(RS)-1-(4-chloro-phenoxy}-ethyl]-4-(3,4-
dichloro-phenyl)-pyrrolidin-I-yl]-ethanone



202- (4-Acetyl-pip erazin- 1-yl)- |- [(SSR 4RS) - 3- |
(RS)-1- (4-chloro-phenoxy)-ethyl]
di chl or o- phenyl) -pyrrolidin-1-yl] -ethanone

wWQ 0O R2e502PCT/ EP2008/ 060566 - 62 - Cl C@GW%SK‘G%“

10

15

reaction according to generalgprocedure |V: -
Pyrrolidine internedi ate: ZBmm)l[(%P4%DS-
RRS) - 1- (5-cliloro-pyridin-2- yloxy)sethyl] -4-

(3, 4-di chl oro- phenyl) -@yrroli di -yl ] -ethanone
(XVI-B-2), 5 - Amne: 1- razi 1 -yl -ethanone
(commercially avallable) d nk: 538.8 (MrHt) .
Exanple 67 |- [(3SR, 4RS) - 3-
(RS) - 1- (4- Cnl or o- phenoxy) - e
yl)-pyrrolidin-

1-y11-2- (4- hydr oxynet hyl - pl%er|d|n 1-y1l) - et hanone
100 Coupling reaction accordi q]to general procedure
[V: - Pyrrolidine internedi at

2-Brorno-1-[ (3SR, 4RS) - 3- [(RSX)% (5-chl oro-pyridin- 2-
yl oxy) - et hyd- 4- (3, 4- di chl or o-"ph&ny1) - pyrrolidin-1-y1]

C@Eﬁlﬁl%%h‘%ti&ﬁ(%cb%@ 0 general procedure V:
- Pyrrolidine intermediate: 2-Bromo-1- [(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-
yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-yl]-ethanone (XVI-B-2),

- Amine: 1-Piperazin-1-yl-ethanone (commercially available),

I'1-4-(3,4-dichloro-phen

ES-MS my/e: 538.8 (M+H").
Example 67

1-[(3SR, 4RS) 3-[(RS)-1-(4-Chloro-phenoxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-

1-yl]-2-(4-hydroxymethyl-piperidin-1-yl)-ethanone

:

o
Coupling reaction according to general procedure IV:
- Pyrrolidine intermediate: 2-Bromo-1-{(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-
yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-yl]-ethanone (XVI-B-2),
- Amine: Piperidin-4-yl-methanol (commercially available),
ES-MS m/e: 527.6 (M+H"). '

Example 68
1-[(35,4R)-3-[{R)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-2-(2-oxa-5-aza-bicyclo[2.2.1|hept-5-yl)-ethanone



- Am ne: Piperidin-4-yl-methanol (commercially
avai l able), 15 ES-M5S me: 527.6 (Mtl-1+). Exanple 68
1- [ (3S,4R) -3- [ (R - 1- (5- Chloro-pyri

wolbgde/dzayi20xy) - ethyl] -4- (3,4- dichloro-ph eayEP2008/060566

10

15

pyrrolidin-I-yl]-2-(2-oxa-5-3é€-bicyclo
[2.2.1] hept -5-y1) - et hanone WO

2009/ 024502PCT/ EP2008/ 060566 - 63 -gCl Coupl i ng
reacti on accordi ng to gepneral prffgdure IV -
Pyrrolidine internediat e;

2- Brono- 1- 1( 3SR, 4RS) - 3*
yl oxy)-ethyll-4-(3,4-dichlo
i - et hanone (XV1-B-2), - Am
2- Oxa- 5-aza-hi cycl o[ 2. 2. 1] he ane (comrercially
avai l able), ES-M5 me: 512. M+F-1). Exanpl e 69

{ (3SR 4RS) - 3- (3, 4-Di chl oro-p}‘@?é;)-4-{(SR)-l-(5-trifI

:Ehloro-pyridin-Z-
phenyl) - pyrrolidin-1-yl

uor onet hyl - pyri di n- 2-yl wey) -
et hyll-pyrrolidin-|-yl1l-(4-nethanesul fonyl - pi perazin-
Coying retctiomamerdify 1Glgeneral procedure IV: '

- Pyrrolidine intermediate: 2-Bromo-1- [(3SR,4RS)—3—I(RS)—1-(5—ch10ro—pyridin_2;

yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-ylj-ethanone (XVI-B-2},

- Amine: 2—Oxa—5—aza~bicyclo_[2.2.1 Jheptane (cominercial}y available),

ES-MS m/e: 512.0 (M+H").

‘ Example 69

{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(SR})-1-(5-trifluoromethyl-pyridin-2-yloxy)-
ethyl]-pyrrolidin-1-y1}-(4-methanesulfonyl-piperazin-1-yl)-methanone )

i
F
C"@ H._':‘- S

N
Oq& 3
Coupling reaction according to general procedure II:

- Pyrrolidine intermediate: 2-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro- phenyl) pyrrohdm 3-
yl]-ethoxy}-5-trifluoromethyl-pyridine (XV-B-3),
- Carbamoyl chloride: 4-Methanesulfonyl-piperazine-1-carbonyl chloride (described
herein above),
ES-MS m/e: 595.2 (M+H").

Example 70
6-{(SR)-1-[(3RS,4SR)-1-[2-(4-Cyano-piperidin-1-yl)-acetyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile



Coupling reaction according to general procedure I1:
- Pyrrolidine internediate: 2-{(SR)-1-
R3RS, 45R) - 4- (3 4- Di chl or o- phenyl) - pyrrol i di n- 3-

W@ 2jos/eoxy} - 5-tri f |l uor omet hyl - pyr| di ne (XV- BCB')EPZOOSI%DDGG

10

15

20

Car banoyl chl ori de:
4- Met hanesul f onyl - plpera2|ne 1 carbonyl chl ori de
(descri bed 15 herein above), ES—NB/mie 595. 2 (M+HH+).

Exanpl e 70 6-{(SR)-1- [(3RS, 4SR?£{
{2-(4- Cyano-pi peridin-| -ace 4- (3, 4-dichloro-p
henyl)- pyrrolidin-3- ylﬁ%ééoxy} ncotinonitrile WO
2009/ 024502PCT1EP2008106

6% Coupling reaction
according to general procedure IV. - Pyrrolidine
i nt er medi at e: N

6-{(SR)-1-[ (3RS, 4SR) - 1- ( 2- -acetyl)-4-(3,4-dichlo

rophenyl) -pyrrolidin-3-yl] -ethoxyl-nicotinonitrile
(XVI-B-4), 5 - Amne: Piperifdine-4-carbonitrile
(comrercially avail able), ES- me: 512.0 (MtHt).
Exanple 71

6-{(SR) - 1-[ (3RS, 4SR) - 1- ( 4- Cyano pi peri di ne- 1- car bonyl

boégl‘x%’ré‘acﬂbxggéc {d?ngﬁtla%gffe’lrgl procedure I'V;

niccotrnonitrile 10 C a 3RS
mﬂlﬂmememn@@e Fnd PR - il BRSHSR) -3-(3-Eapmntagetyl - 4r(ﬁé1ndlchloro-

phenyl)-pyrrolidin-3-yl] -ethoxy}-nicotinonitrile (XVI-B-4),

- Amine: Piperidine-4-carbonitrile (commercially available),

ES-MS m/e: 512.0 (M+H™).
Example 71
6-{(SR)-1-[(3RS,4SR)-1-(4-Cyano-piperidine-1-carbonyl)-4- (3 4-dichloro-phenyl)-

pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

X

a) (3RS, 4SR)-3-[(SR)-1-(5-Cyano-pyridin-2-yloxy)-ethyl]-4-( 3,4—dichloro—phenv1)—_
pyrrolidine-1-carbonyl chioride . '

To a stirred solution of carbonic acid ditrichloromethyl ester (triphosgehe) (67 mg, 0.22
muxol) in CH,Cl, (14 mL) at -78 °C, was added a solution of 6-{(SR)-1-[(3RS,4SR)-4-
(3,4-dichloro-phenyl)-pyrrolidin-3-yl}-ethoxy}-nicotinonitrile (intermediate XV-B-4)
(210 mg, 0.56 mmol) and pyridine (0.10 mL, 1.23 mmol}) in CI,Cl, (7 mL) over 30

minutes. The temperature was raised to RT, and stirring was continued over night. The

organic phase was washed with H,O, dried over Na;SO;. Concentration under vacuo
yielded and column chromatography (SiO2, EtOAc/H, 1:1) yielded 144 mg (57%) of the

title compound as a viscous colorless oil.
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pyrrolidine-I-carbonyl chloride To a stirred
sol ution of carbonic acid ditrichloronethyl ester
(triphosgene) (67 ng, 0.22 nunol) in CH2Cl12 (14 nlL)

WQo9/F8502, was added a sol ution of 6-{(SR) - 1PCT/EP2008/060566

[(3RS,4SR)-4- 15 - )
(3, 4-dichl oro-phenyl ) - pyrrolldgin 3-yli-ethoxyl-nicoti
d .

"@@Q stﬁéasromﬁn\w&mmBu[@sk)oyesucgmghpyndﬂhe yﬂfx@ﬁﬂﬂh@l 1-4-(3,4-

she W th ie ver
SR S hder eyt 0 LBRToD in cricl (4
o3 1))} arﬂﬁtad@édamw (Gi Bi SO;ﬁL, (Et 10AavoH, and 'pﬂp)erlyllne#ld@d}dmttﬂﬂmg
57 aof,, t he e ound..as a_Vvi scou ol or|
(Pt oyl s SRRSED s BRpdul RS RRlohd the
RactBRINMLBR: wis cobc@trtddi under vacae mehdifectdyipurdfied by flash

élrglln%{gfgl%ég Sh(gn Eb%)% ry{epd i4dljng (ésé‘%?ﬁl the &4 &?ﬁlﬂoum‘l as light yellow

-nico

¢iBRS, MSRYe: 398 p (M+H+)-
(SR) - 1- (5- Cyano- pyri di n- Zﬁﬁhﬁﬁ_)zethyll

di chl or o- phen pyrrolidine-- 1 -carbonyl chlorjde

( JBSGRS)03- (ﬁmﬁvrhéw)o -phenpAd{SR) k (Ssirifluprapesthylpygip-2-yloxy)-
Et 3@&1{1? Pgljréh(m-re 1Qadbbx iR 3-AALyl-3H-imidazol-4-ylmethyl)-amide
pi per e-4 carbonltrlle (connerC|aII avallable) (9
ng, 0.084 mmol). Stpetanggmpscddyierml ﬁ over ni ght ,

and the reaction m xture was concen rated under vacuo
and directly purified 3

Et 0OAc) to yield 24 ny
light yellow oil. ES-b 2 498

10Exanp|e 72 (3SR, 4RS) - 3-7¢ chloro-phenyl)-4-
[(SR)-1-(5-trifluoronethyl - i di n-2-yl oxy) -

et hyl] -pyrrolidine-1-carboxyic acid
(3-net hyl 34 i m dazol - 4- yhne%h -am de (not
enconpassed by formula I) ON LT 5';N 15

11AMR31-3i 3, 4- 1Di do- hen 1 -tYrLJhuororneth ridin-2-
- ethyll-pyrrolidine-1- carbony* Chloride To a

stirre ution

2 1(SR) 1- [(3R85R)§i 4-

H0 & Mirsecdosobienyf arbowi afifl ditrictdospmethed prigeyirinbosgene)| (§bmg, 0.074

ﬁﬁtdmn (mz@lzotls &g)Jdt MRl alded XV3ndon §76{(FR)-1-9¢3R3,4SR)-4-(3,4-
Il

ol BP B S i B PRl e -

RB) (&mg.sk 19rm1m@ and pyddint { hefen Lot &t mpiofhin CHeRd (1 mL) over 30

REGRL! €h ﬁi?@ra‘ﬁﬁ% Wﬁ@?a!ik%g R hanﬁjsagmg@as €6hBNRA over night. The
Na2504, Co r%%! Egger vac o ded and col.umm

RIgRARBEE WapHIshe g gyer SonhRipog ifgger vacuo
{41884 araf coldren thlbhﬁtagmpmymmd)ZaEtCmdlﬁi,s]c@wlMI 30mhgesid %) of the

ﬁﬂé ¢ompound as a viscous colorless oil.

b) (3SR,4RS)-3-(3,4-Dichloro-phenyl}-4-[{SR)-1-(5-triflugromethyl-pyridin-2-yloxy}-
ethyl]-pyrrolidine-1-carboxvlic acid (3-methyl-3H-imidazol-4-ylmethyl)-amide

To a stirred solution of £3SR,4RS)—3—(3,4—dichloro—phenyl)—4—[(SR)—i—(S-
trifluoromethyl-pyridin-2-yloxy)-ethyl]-pyrrolidine-1-carbonyl chloride (30 mg, 0.064
mmol) in CH,Cl; (3 mlL) were added Et;N (0.015 mL, 0.11 mmeol) and C-(3-Methyl-3H-
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25 3sRAm-3- 34 - D1 - 4 -sR--tpuOr met hdn
- 2 -- ethyl -Ilmeth 1 -amde To a stirred solution of
L3SR, 4RS) - 3- ( 3, 4-di chl or o- phenyl ) -4-1( SR) - 1- ( 5-

W@ pG0pdU&2onet hyl - pyri di n- 2-yl ox-y) - et hyl | - pyPEHEPWI§E60566

1-carbonyl chloride (30 nmy, 050064 30 mmol) in CH2Cl2
(3 m.) were added Et3N (0.015 nL, 0.11 nmol) and
ﬁ?nﬁ&o%%%ﬁ%mﬁé@e@ﬁﬁ%%é%a@y &g @8)/7 060RHES Stird was

- imdazol -4-y1)- | am pe (commerci al vai | abl e
L e e BT PGS CORT ROy DO
angtly berif@astfiagn bt tdgBphR SO ERALMAE@H 98110 6r yividddang

re tI urified b hr o (Si02,
@ﬂ%@fiﬁ fiornaBitng o1 Svpiole ty MY A od N x| o
conpound as a white solid. ES-M5 nmfe: 542.2 (Ml-1).
5 Exanple 73 {(3SR, 4RS) - 3E£§n4 %gchloro phenyl) - 4-
RSR) - 1- (5-trifl uoronethyl - i yl oxy) - etﬁz
ﬁg&SRlelS)iBﬁ?» 44Dighioro- plzenaldal SRz &{ biéupgomethyl-pyridin-2-yloxy)-
|

? G bl 2003 R0 21 It s methanone
yrrolldlne- 1-carbonyl chloride T stlrred sol ution
of carbonic acid ditriell oromet egster-
(triphosgene) (22 ny, 8§E§ﬁ nmok) *n CH2Cl2 (3 nlL) at
-78 C, was added a soF of N

2-1(SR)-1-1(3RS, 4SR) - 4- ( 3, i:{_
di chl or o- phenyl) - pyrrol i di yl |
-ethoxy}-5-trifluoronethyl-gyridine_(internmedi ate XV-
15 B-3) (76 ng, 0.19 mmol ) @an ridine (0.03 nL, 042
nmmol) in CH2Cl12 (1 nL) over 3oi% nutes. The
tamaanﬂevmsrmsedtoRtrmwstHer\ms
@msm RSO3y £ DIt pheh1®-40 SRIN] -¢5-prifRs eork@by VASIHRE2-vioxy)-
| 1120.. drle ove 2804. Concentrati on under
€chr omat ogr aphy (Si 02,

Jf:‘ Aﬂ f!'d OSOil'utl%ll of cad)gmg aég ld.l T}ﬁd"r%@ethﬁz es eg%trgphgdggne (22 mg, 0.074

I SCOUS CO
mmol) 1n CH,Cl, (3 mL) at -78 °C, was added a solution of 2-{(SR)-1-[(3RS,45R)-4-(3,4-

dichloro-phenyl)-pyrrolidin-3-y1] —ethoxy.} -5-trifluoromethyl-pyridine_(intermediate XV-
B-3) (76 mg, 0.19 mmol) and pyridine (0:03 mL, 0.42 mmol) in CH,Cl, (1 mL) over 30

minutes. The temperature was raised to RT, and stirring was continued over night. The

organic phase was washed with O, dried over Na;SO,. Concentration under vacuo
yielded and column chromatography (SiO2, EtOAc/H, 1:4) yielded 36 mg (41%) of the

title compound as a viscous colorless oil.

b) {(3SR.4RS)-3-(3,4-Dichloro-phenyl) 4- [(SR)-1-(5-trifluoromethyl-pyridin-2-yloxy)-
cthvl]-pyrrolidin-1-vl}-(2-oxa-5-aza-bicvclo[2.2.11hept-5-y1)-methanone

To a stirred solution of L3SR,4RS)—3—(3,4;dichloro—phenyl)—4— [(SR)-1-(5-
trifluoromethyl-pyridin-2-yloxy)-ethyl ]-pyrrolidine-1-carbonyl chloride (30 mg, 0.064
mmol) in CH,CL (3 mL) were added Et;N (0.015 mL, 0.11 mmol) and 2-Oxa-5-aza-
bicyclo[2.2.1]heptane (commercially available} (7 mg, 0.070 mmol). Stirring was

continued overnight, and the reaction mixture was concentrated under vacuo and
directly purified by flash chromatography (5i0s, EtOAC) to yield 27 mg the title
compound as a white solid. ES-MS m/e: 530.1 (M+H").



b 35R 4RS -3- 3 4-Diclifluoronn eth 1 -1 -
2-0xa-5-a2.2.1 he t-5- 1 -nethanone To a stirred
sol uti on of

WA BBRNRB) - 3- (3, 4- di chl or o- pheny1) - 4- [ ( SR) - 1PCHEP2008/060566
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‘menbered nono or bi-heterocy

Cal kyl, PPRATGES
ifXde pemtienttoyn, O Gﬁn e:amtsubtthretpd hythengen or | ower

"

trifluoronethyl-pyridin-2- qugy -ethyll-pyrrolidine-1
-carbonyl chloride (30 ng, 0.064 25 mmol) in CH2Cl12
(3 m.) were added Et3N (0.015 nL, 0 11 mmol) and

2- Oxa- 5-azabi cycl o[ 2. 2. 1] hept.ane (commercial ly

avail able) (7 ng, 0.070 Msst jrring was continued
overnight, and the reaction m xture was concentrated
under vacuo and directly purified by flash

chr omat dgAapimpousi 6XorrmleAc) to yield 27 ng the title
conpound as a white solid. ES-M5 mle: 530.1 (MtH)

WO 2009/ 024502PCT/ EP2008 - 67 - Cains 1. A
conmpound of fornmul dRwhg A (R)pr a five or
si x nmenbered heteroary ca six to nine

I C rpup, wherein X may
bor a further

be a carbon dfop

“hetero atom selected fromthe gr 10conS|st|ng of
‘Nor O; if Xis a carbon a

unsubstituted N, then is h drob@n hydrbxy, cyano,
CH2)g-OH, -(CH2)g-NRle, -(CH2)g-CN, |ower alkyl,

WRET

f")])I1 | ower al kyl, -NR-S(0)2-1ower alkyl,

AC( 0) - | dwerw! exlaidipe or sixmentimyed hsigsparsl kyl | phenyl, or
IS Afﬁgterocycllc group selected from
pepidinyl-2-one; if Xis a Natom substituted by
eris 45t fosning eetiered mqnere pipheterocyqlicgpoyg. wigrein X may be

( CH2) 0-a2Chboh QWRh, S, ko¥ b furttet B3 téro dtempdeleatell fom tBE Yloupr
a five or six gb C§d heteroaryl or -C(0)-Iower

is 2 or 3. 20 RIR are

‘ky' Rﬁh@ 5%—: P,ah@g ) VBT (@ITKYINREC Y 8D19,)-CN,
owe ral oweryalky bs(t ower aﬁxl I@L %?Sﬂ lower alkyl, -C{O)-lower alkyl,
“NR-C(O)-lower alkyl, phenyl, or is a heterocyclic group selected from
piperidinyl-2-one; '
if X is a N-atom, substituted by R, then
R' is hydrogen, -(CHz)OH, ~(CH,)q-NRR’, -(CI,)q-CN, lower alkyl, -5(0),-
lower alkyl, aryl or a five or six membered heteroaryl or -C(O)-lower alkyl,

provided that q is 2 or 3.
R/R are independently from each other hydrogen or lower alkyl;
R is hydrogen, halogen, lower alkyl, cyano, lower alkoxy substituted by halogen,

lower alkyl substituted by halogen or is a five or six membered heteroaryl;

is hydrogen or halogen;
rR* is hydrogen or lower alkyl;
n islor 2;in casenis 2, R' may be the same or different;
) is 1 dr 2; in case o is 2, R* may be the same or different;
P islor2;incasepis?2, R’ may be the same or different;
q 151,20r3;
s is0,1,2,30r4;

or a pharmaceutically active salt thereof, including all stereoisomeric forms, individual
diastereoisomers and enantiomers of the compound of formula (I} as well as racemic and

non-racemic mixtures thereof.
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| ower al kyl substit ut ed by hal ogen or is a five or
si x nmenbered heteroaryl; R3is hydrogen or hal ogen;
R4i s hydrogen or |lower alkyl; 25 nis 1 or 2; in case

wW@m200802502R nmay be the sane or different; oi ECTVEBHIRH60566

in case o is 2, R2 may be th§5§§ne or different; is 1
or 2; incase pis 2, R3 nmay be the sane or
different; is 1, 2 or 3; is 0, 1, 2, 3 or 4; 30 or a
pharmaceutically active salt thereof, including al
stereoi sonmeric fornms, individual diastereoisoners and
enantioners of the conpound of formula (1) as well as
raceni ¢ AndoApouhdcBiaulail xtdordsy tohkimdf wherl® (R®), is 3,4-di-
09/ 024502PCT/ EP2008/ 060566 - 68 - 2. A
Mfound of formula | according to claim1, wherein
(le)p is 3,4-di5 chloro. 1Th( 3. A
compound of formula | according to claim 2, mhererﬁr
t nt_NNRTrNNRorand Ar is phenyl. i§
A conpouhdxmﬁqbunﬁuﬁhnhubéaandﬁn@ﬁmbmmmmﬂw@hlwhe nis

t he conpounds 10 re { (3RS, 4SR) - 3-
(3, |chloro phgﬁ -4- [ (RS)-1-
QANtr|m+mor hy -Rhenoxy) -ethyl] -
pyr Me¥i di ngl-y and Ar is phenyl.

-(4- nethanesulfonyl pi per azi n-1-yl) - nmet hanone
(3RS, 4SR) -3- (3, 4-dichloro-phenyl)-4- [(SR) -1-
(4-triflauarommpbbyd offoenany hedtdiyg fo-claiprd ohérdinrthdeophpounds
4 nmet hanesul f onyl - pi perazin-1 -y1l) -nmethanone 15
©(4-acetyl - pi perazin-1-y1)-1-{
((smsmsmwd&hnerdmhbﬂlm -0 ity () ridluofon(cRS)-phenoxethyl]-

Lyl h Lh

bl QR RS IR Rl i%‘alsl Jdggpethanone

{3RE, 3$]21)rﬂ-| &Md@;ﬂmb)rphaélnly}ﬂ) -4-{BR) {1 @Gyiflyoromethyl-phenoxy)-ethyl] -
E»éﬁfdﬂ hysr &%E&xﬁesaﬁ&mmm%hylyﬂ) reth¥one! i di n-1
L{4ayerd-mivariard SO AR Bt B dighlprernbeny) = [{RS- Tk h
AIRRForhé Ef)h%ﬁ%&y “efhiyl] Lp}{rBﬁHm iLyl}-ethanone

di chl or o- phenoxy ) -et

E@S@S&p @m3&@c%ﬂwTyl) -4- RKS)] 1- (i trifluoromethyl- phenoxy) ethyl]-
pyrrolidin-1-yl}-((R)-4-methanesulfonyl-3-methyl-piperazin-1-yl)-methanone
[(3SR,4RS)-3-[(RS)-1-(3,4-dichloro-phenoxy)-ethyl | -4-(3,4-dichloro-phenyl) -
pyrrolidin-1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone '
[(3RS,4SR)-3-(3,4-dichloro-phenyl)-4-((RS)-1-p-tolyloxy-ethyl)-pyrrolidin-1-yl]|-(4-
methanesulfonyl-piperazin-1-yl)-methanone
4-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-benzonitrile
{(3RS,45R)-3-(3,4-dichloro-phenyl)-4-[(RS)-1-(4-fluoro-phenoxy) ethyl] -pyrrolidin-1-
yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
[(3SR,4RS)-3-[(RS)-1-(4-chloro-phenoxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-
yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone
[(3SR,4RS)-3-[(RS)-1-(3-chloro-4-fluoro-phenoxy)-ethyl}-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yi]-(4-methanesulfonyl-piperazin-1-yl) -methanone
4-{(SR)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-benzonitrile
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20 pyrrolidin-1-yll
- (4- met hanesul | onyl - pi perazi n-1-y1) - met hanone
[ (3RS, 4SR) - 3- (3, 4-dichl oro-phenyl) -4-((RS)

WO 2009024812y | oxy-et hyl ) -pyrrolidin-1 -yll - (4PCI/EP2008/060566

met hanesul f onyl - pi perazin-1 -a4l.) - net hanone 4-{(RS)-1-
[ (3SR, 4RS) - 4- (3, 4-di chl oro-phenyl) -1 -

(§R$@§ﬁ)551@§4lﬁfcﬁfbﬂ) pﬁérgr@[fﬂ%(lsmllj(il -fluoro-phenoxy)-ethyl]-pyrrolidin-1-
ar bon i n-3- t hoxyl -benzonitrile 25 {
éﬁ)?esu 58331121?1’%%“2: FﬂYbrIBe‘gWé‘mﬂ ) -4-[ (RS) -1-
K(éSIi hmaﬁf(ﬁhﬁ:ﬂ?@%orOth)dx}) etﬁylﬂ—ﬁléfl)ﬂtlddhdﬁdro -pHekyl)- pyrrohdm 1-
t hane on azi met hanone
‘fgéth estgonyl- géﬁéh" )CﬁdgﬁT%%o phenoxy) - et hyl |
8RS, 4SR)4B-(H, 4 chlove-pheny)1)- {Wﬂﬂdﬁrtﬂﬂmrbmeﬂiy] -phenoxy)-ethyl}-
% 45)@%114%%?3[%' (fZFCPég e‘fﬁl%goa%tlhg)l') ]plﬁ@%a)zuﬂ?—tynqn&ﬂgnone or
1-84-adetybipipedazid-Lrghlel- b(ﬁéhéR&))BétR@Hf(‘l-dﬂom -phenoxy)-ethyl]-4-(3,4-
yil rolidin-1 -yl11 -
%%ﬂﬁ%fﬁgﬁgzﬁﬁ¥ %ﬁlﬁégggggﬁgl -yl) -nmethanone
4-{(SR)-1-[ (3SR, 4RS) - 4- (3, 4-di chl or o- pheny1) - 1- (4- net

hanesul f onyl - pi per azi ne- 1-
carbonyl) - pyrrolidin-3-yll-ethoxyl-benzonitile

g,’ X
2009/ 0245 of Oca 3./ )
0 AR R PA00 AP A oraifo ik I AT

(4- quoro phenox ~ethyl | -pyrrolldln 1- yllI-

%_ Rﬁf%g npera2|n- 1-y1) -nethanon e [
3 RE 4 ch r o- phenoxy) - et hyl |

-4- (3, 4- é?chloro phe Fldln- 1 - -

(4-met hanesul f onyl - plpera2|n- 1-y1l) -nethanone 5

{ (3RS, 49R 3 di r [ -

-triflu r%‘ f"%yfmd %ef%oxa ?apf) ﬁdq”lydlgo-éagyéf‘%&gmr#e €0§?Aqo-unds
ird- ( 2-di met hyl am no- ethyl) - pi per azi n-

gc%plasgg- ﬁ@g?'ﬂ%%‘iﬁg? ~p§'§dlﬂgﬁfflg%yg PéﬂP,gL %EB - dlchYJr)J-phlnyli
mmhlkigrwldr{érryet)mnqgglfcrrwl Pidperazingl -yh eﬂéatmaﬁone 105 A

_ %%EPQRH}CE ngs @r(mﬁhﬁ)rb ﬁﬁ&ﬁrﬂgeﬂy)te@hﬁj @émzhcmi}srp%ﬁw-

w;qhéyq 1-yl]- ((R) -4- methanesulfbn?lf?) —meThyl piperazim-1-yi)- methanone
[(35R,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl] -4-(3,4-dichloro-phenyl) -
pyrrolidin-1-y1]-[4-(2-dimethylamino-ethyl) -piperazin-1-yl]-methanone
{(3RS,45R)-3-(3,4-dichloro-phenyl)-4- [(SR)—1—(5—ﬂuoro—pyridin-2-ﬂoxy) -ethyl]-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
{(3RS,4SR)-3-(3,4-dichloro-phenyl)-4-[(RS) -1-(5-fluoro-pyridin-2-yloxy)-ethyl]-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl}-methanone
[(3SR,4RS)-3-(5-chloro-pyridin-2-yloxymethyl)-4-(3,4-dichloro-phenyl)-pyrrolidin-1-
vl ;(4~methanesulfonyl—piperazin— 1-yl)-methanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(SR)-1-(5-triftuoromethyl-pyridin-2-yloxy)-
ethyl]-pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone.
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CMC \-/ is 6. A conpound of formula |I according to
claimb5, wherein the conpounds are 15 [ (3SR 4RS) - 3-
(RS) -1 - (5-chl oro-pyridin-2-yl oxy)-ethyl

|
WO 009/824302di chl or o- phenyl) - pyrrolidin-1 -y11}4CT"EPZOUSI’OG{'SG6

(4- met hanesul f onyl - pi perazi n-7g. -y1) - net hari one [
(3SR, 4RS)-3- [ (RS)- 1 - (5-chloro-pyridin-2
-ylory)-ethyll -4- (3,4-dichloro-phenyl)- pyrrol |/dm
1 -yl]

(R) - 4- met hapepbihd erﬁihnlgﬂa MedcBdinddoRRNA2] Whekeid 1) - Mals
none [ (3SR, 4RS) - 3- (RS) -1 - ( 5 -chloro-pyridin-2

-yl/fq;( -et hyl ] - (34 -di chl oro- phenyl’) - 20
Nﬁﬂm' rl: r' [ 442 -di net hyl ar ni no- et hyl )
_y rre

- th 4SR) -3- (3,4
%lgﬁrgfgnphenyl) 4- ad}gfngl}#m{u%ﬁ% ) (

[(SR)-1-(5-fluoro-pyridin-2-yloxy)-ethyl] -

| mpounds
2)’;2;’ '%{Egﬁg%lg)ﬂ&&% ot(kér%ﬁggR‘;‘kgﬁﬂlwft%QYalun@" RE&B% 1t compound

(3,4-di @4 oro-phenyl)-4 - [ (RS) - 1- (5
E(%ksl@ﬁ% -4, i Qicﬁl'ogo )f)h%&')Ll Sty 1'—(pyrdi’1.‘/cﬁﬁ Qlylﬁiyﬁleéhy ?Hmhdm 1-
hanesul ZI n- y1l) - met hanone
i(lk(sﬁm?ﬂs;]e&ugowl(wlsﬁw ér@ IW 2 -yl oxynet hyl ) - 4-
{(§R§431QL3:tﬂ QHRhRJ?@JﬂJ}iéﬂYi)p&’J[(fRﬂ)JICKlﬂﬂubm pYtitidin-2-yloxy)-ethyl]-
thanﬁ lilfotgg%ﬁ @ﬁ? az| n- ‘Hg;li ﬂ. nmet hanone :
kGt RSl Bosanyt J 1 IneifoneRy
[(3SH, llR?)Ly{XIRSMt(B)dhi@ymyﬂmﬁdlﬁ-Zyﬁw )eihyﬁltéhyj A- dlchloro-phenyl)—
r.0 4: et han - pi per azi n-
pIRpfidn B SRR 0 e R BB g 060566 -
70 - 7. A compound of formula I accordi ng/’t"o
claim2, wherein, fTh ,/ NNRNRL r-  or-and-Ar |
pyri m didplcompoBnd & foanplalincdoafing @rdanha, Whaeigor dirhgj'
to cIRa1i m 7, wherein the conmpounds are
—N
and Ar is phenyl.

10. A compound of formula I according to claim 9, wherein the compounds
are
N-(1-{(3RS,4SR)-3-(3,4-dichloro-phenyl}-4-[(RS)-1-(4-trifluoromethyl-phenoxy)-
ethyl]-pyrrolidine- 1 -carbonyl}-piperidin-4-yl)-N-methyl-methanesulfonamide
N-[1-(2-{(3RS,4SR)-3-(3,4-dichloro-phenyl)~4-[(RS)-1-(4-trifluoromethyl-phenoxy)-
ethyl]-pyrrolidin-1-yl}-2-oxo-ethyl) -piperidin-4-yl] —N—methybmethanesulf;)namide
N-[1-{2-{(3RS,4SR)-3-(3,4-dichloro-phenyl)-4- [{RS)-1-(4-trifluoromethyl-phenoxy)-
ethyl]-pyrrolidin-1-yl}-2-oxo-ethyl}-piperidin-4-yl | -acetamide
N-(1-{2-[(3SR,4RS)-3-[ (RS)-1-(4-chloro-phenoxy) -ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-2-oxo-ethyl}-4-phenyl-piperidin-4-yl)-acetamide
N-(1-{2-[(3SR,4RS)-3-[(RS)-1-(4-chloro-phenoxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl] Q—éxo—ethyl}-piperidin—4-yl) -N-methyl-acetamide or
1-[(3SR,4RS)-3-[(RS)-1-(4-chloro-phenoxy)-ethyl]-4-(3,4-dichloro-phenyl) -pyrrolidin-
1-y1}-2-(4-hydroxymethyl-piperidin-1-yl)-ethanone.
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{ (3RS, 4SR) - 3- (3, 4-di chl or o- phenyl ) - 4-
KRS) - 1- (pyrirnidin-2-yloxy)-ethyl]-pyrrolidin-1yll-(4
- met hanesul f onyl - pi perazi n-1 -y1) - met hanone

WQ pBRE4ABR) - 3- ( 3, 4- di chl or o- phenyl ) - 4- PCT/EP2008/060566

KRS) - 1- (5-f | uor o- pyri m di n- 2-%l oxy) - et hyl | pyrroli din-
| -y11- (4- met hanesul fonyl - pi perazi n-1-y1)-nmet hanone or
10 [ (3SR 4RS)-3- |
(RS) - 1- (S-chl oro- pyri m di n-2-yl oxy) - et hyl ] LN
-4-(3, 4-di &G&Iﬁg@uxﬁi & MYrhula I according to claim 2, wherein —/ is
pyrrolidin-1-yl]-(4-nethanesul fonyl - pi perazin- |
-y1l) ﬂ&lhanone 9. A conpound of formula I
acc ing toehaim 2, wherein and Ar is phenyl. 4-N
I-sN 1510. ARNco und of formula | according to claim
9, r @irn t fre”c ook sl pyrédyk
N-(1-{(3RS, 4SR) - 3- (3, 4-di chl oro- phenyl) -4- [
(RS)-1-(4-trifluoronethyl-phenoxy)- ethyl] -
- pyr r ol iidi Aeempound of formula I according to claim 11, wherein the compounds
1- carbonylf plper|d|n 4-y1) - N- net hyl - met hanesul f onam
6 N éﬁ:fRS 4SR) - 3- (3, 4- di chl or o- phenyl ) -4-

drtetohgyridphetexy)rcthylpd- (éflr@wl‘]loro phenyl)-

i peridin-4-yl

pj&{(ﬁfcﬂ“ ‘}i R oﬁ%ﬁ'o’h% ;e Ope%H?Ni )m@ |O yl]

nan1 de | (2-4

Qé@@g z|1 R5'34$§ 148244 %Wagtp—@;[mﬁéwy&yl)zggetyl 1-4-(3,4-dichloro-phenyl)-
R@&uits gﬂ étl‘iéxfy ﬂ&gﬁﬂ@ﬁzﬂﬂ% molhenoxy) et hyl4]

?‘gé%]{ i?;RS_rEAJZSR)[I zllég@gé%gaeerl };le(lFéﬂ? PS 4- d}éﬂiﬂoro P eny
p¥rfol i -91y0-dIheRPxicbtifbdhiptle.] - 4- (3, 4- dlchloro-phenyl)-
pyrrolldln 1-yl'l - 2-oxo-et hyl | - 4-phenyl - pi peri din-4-y1l
)-acetam de 25 N-(1-12- [(3SR 4RS)-3- |
(RS) - 1- (4-chl or o- phenoxy) - et hyl ]
-4-(3,4-dichl oro-phenyl)- pyrrolidin- | -yl] -
- 2- 0X0- eBhX kdmpPoRaT dfdbimda yddkenkinEb kitim acebadhde o ‘I&/
1-F (3SR 4RS) - 3 [ (RS). [} (4-chl or o- phenoxy) - et hyl ]
-4- (3, 4-di chl or o- phenyl)- rolidinl-yl1l-2-(4-hydroxy
met hyl - pi periVdi- 1o-ye-gt hapone. WO
ZO!CE)l 50 / 08/ 060 - 71 - 11.
A d of f Ia I acc¢{di to cl.aim2,
whereinis cR)n -N _ ang%rmpynd%'

14. A compound of formula I according to claim 13, wherein the compounds
are
[(35R,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl] -4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(2-oxa-6-aza-spiro[3.3Jhept-6-yl)-methanone
2-[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidjﬁe— 1-carbonyl]-hexahydro-pyrrolo{1,2-alpyrazin-6-one
1-[(35,4R)-3-[(R)-1-({5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-y1}-2-(2-oxa-5-aza-bicyclo[2.2.11hept-5-yl}-cthanone or
{(35R,4RS)-3-(3,4-dichloro-phenyl)-4-{(SR}-1-(5-trifluoromethyl-pyndin-2-yloxy)-
ethyl]-pyrrolidin-1-yl}-(2-oxa-5-aza-bicyclo[2.2.1]Thept-5-y1)-methanone.

15. A process for preparation of the compound according to any one of claims
1-14, which process comprises

a) reacting a compound of formula



-N O Orand Ar is pyridyl. 12. A conmpound
of formula | according to claim11l, wherein the
“conpounds 5 are 1-1(3SR 4RS)-3- [ (RS)

WwWQ g!lﬂ?/gl‘lé[lﬂ om pyr i di n-2- y| oxy) - et hy| ] - PCT/EP2808/860566
-4- (3, 4-dichl oro-phenyl)- pyryalidin-1 -yl]
- 5-nor pholi n-4-yl - pentan 1-one 6-1(SR) -1-1(3RS, 4SR)
-1-
[ 2-(4-cyano-pipericlin 1py1) acetyl]-4-(3, 4-dichl oro-
phenyl)- pyrrolidin- 1- et hoxy}-nicotinonitrile or
10 6-1(SR) - 1-
[ (3RS, 4SR) - 144- cyano- p
chl or o- pheny1) -
pyrrolidin-3- yII-ethoxyl;plwotnnonltrlIe rxX'-N
13. A conpound of fornﬂ@a(( actor di to claim 2,
wherei ni s 14. A conmpound of formula
according to claim 13, wherein the conpounds are
Wit SRR nd3of formula
[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]
-4- (3, 4-di chl or o- pheny1) -Lr8YAL 3d|n [-yl] -
(2- oxa-6-aza-spiro[ 3.3 ]Iﬁept -y1) - met hanone 20
2-1(3SR 4RS) -3- [(RS)-1-(5-chloro-pyridin-2-yl oxy)
“%&qﬁﬂwnmqog@nﬂuh1chloro phenyl) -
pyrrolidine-I-carbonyl] -hexahydro-pyrrolo [1, 2-a]
pyrazi n-6-one 1- (3S, 4
[(R-1-(5-chloro-pyrid
-4- (3, 4-di chl oro- phen
-y1l1l- 2- (2- oxa- 5-aza- bi
or (3SR 4RS)-3-(3, 4-dich heﬁyl) -4-
(SR)-1-(5-trifluoronethyhgpyri-dy onxy) 25 et hyl]
-pyrrolidin-1-y11-(2- oxang\gna bi cycl o] 2. 2. 1] hept - 5-y
1) - net hanone. QB()AFv?ocegﬁ for preparat|on
of the conpound according to any one~of clains 1-14,
whi ch process conprises a) reacting a conpound of
f or mul wherdi@ OGN 45 DRRCINEPEAIUBLOBUEEEbed fpclaimy), ph
a compound of forrmula HO Ar-(R2)0 to a conmpound of .
formul a

JTﬂmezl-carbonyl)-4-(3,4-m

n

- 2-yl oxy) -ethyl]
- PW rrogldln
Iol%bi ﬂihept 5-y1) - et hanone

b) reacting a compound of formula

10 with a compound of formula

(R )O..-Ar-..

OH



g-0 NneRi)n OA( ¢ wherein the definitions have sane
nmeani ngs as described in claiml1l, or b) reacti ng a
compound of forrmula 10 with a conpound of fornu

WO EPAFE2. OH WD 2009/ 024502PCTlEP20081060568CT’E??§’08’°6°°66
to a conpound of formula |-B. wherein the
definitions are as in claiml, or c) reacting a

E0NRRAHInA bof fopmiil a

3
R,
Ar—
(R
H o) 1
o L
| () I-B,
wherein the definitions are as in claim 1, or
¢) reacting a compound of formula :
3
R%),
H)-OH
A~
OJ\ 7 '\\[._./X
5 O XII-A
with a compound of formula _
(R ~oH
to a compound of formula |
I-A,
10 wherein the definitions are as in claim 1,
d) reacting a cdmpound of formula
3
R,
AL s
H C{ (R )p
N
H XV-B

with a compound of formula



with a conpound of formula (R rAr--OH to a conpound
of forrmula 10 wherein the definitions are as in claim
1, d) reacting a compound of forrmula Ar '(R3) OP
WKXH02450274 - to a compound of fornula |-B PCTHREPEIGES6E

X is halogen, and the other_gefinitions are as in
claiml1l, 5 e) reacting a conpound of fornula wth a
compound of forrmula to a %orrpoqﬁq of formula
yr<R)r, X1_{/ A~

‘N X

()s g

to a compound of formula

R)
IR,
0

R1
A~

O*( YN\/X'

H

I-B
wherein X' is halogen, and the other definitions are as in claim 1,

5 e) reacting a compound of formula

with a compound of formula

to a compound of formula

H /i\r.\ (Rz)o

N (R"),
oA s Nnﬂx
10 -/ I-D

wherein the definitions are as in claim 1



O.r ix 10l-D wherein the definitions are as in claim
1 75 if desired, converting the conpounds obtai ned
into pharnaceutically ceptable acid addition salts.
16. A conpound accordlnd)to claim1, whenever
prepared by a process as clained in claim15 or by an
equi val ent net hod. ' 17. A nedi canent
cont ai ni ng one or nore conpounds as clained in any
,mm one of clainms 1-14 and a pharnmaceutically acceptable
exci pi ent. 18. A medi cament according to

f th
if des%g,}f:@hn\éeglrl?r@ ‘[EIJEF%) g t(% ﬁﬁ‘m”gé‘ mto aghagﬁﬁg feRal aﬂg gﬂﬁi‘ o Qeid

additican¥ikiet y or attent| on deficit hyper act ivity disorder

(AM D) . 19. The use of a conpound as
I 1- ,
R T R S e

dmnwaahﬂmnpsyﬁhpmnawnB&mMmﬂhmh s di sease, schi zophreni a,
anxiety or attention deficit hyperactivity disorder
(AM D) -17***

A medicament containing one or more compounds as claimed in any

one of claims 1-14 and a pharmaceutically acceptable excipient.

18. A medicament according to claim 17 for the treatment of depression,
pain, psychosis, Parkinson’s disease, schizophrenia, anxiety or attention deficit

hyperactivity disorder (ADHD).

- 19.The use of a compound as clauned in any one of claims 1-14 for the
manufacture of a medicament for the treatment of depression, pa.m psychOSIS

Parkinson’s disease, schizophrenia, anxiety or attention deficit hyperactlwty disorder

(ADHD).
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