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PYRROLI DI NE ARYL- ETHERAS NK3 RECEPTOR ANTAGONI STS The
invention relates to a conpound of general fornula

wohbeweineArl is aryl or a five or six nmenber edPCT/EP2008/059908

heteroaryl; Ar is aryl or a five or six nenbered
heteroaryl; Rl is hydrogen, hgfogen, | ower al kyl,
| oner al koxy, |ower alkyl substituted by hal ogen,
| ower al koxy substituted by hal ogen, S-1ower alkyl,
-S(O) 2-1 ower al kyl, -S(0O 2-di-lower alkyl am no, -(CH
2)gR, cyano, am no, nono or dilower alkyl am no,
NHC(O -Ilower al kyl, cycloal kyl or is or a five
menber el O EIMIAEYARY BITHEREAS WEKSUBSEE E TR A NoyA GOMNESTS
al kyl; wherein Ris cyano, di-lower alkyl amno or
pyrrolidin- 1-yl; R2 is hydrogen, hal ogen, |ower
Thktventieetatel th Wl cosippahd bbie@drdYorkallpgen or cyano; R3
is hydrogen or |ower alkyl or CH2ZOH, R4 is hydrogen,
hal ogen, |ower al kyl, |ower alkyl substituted by
hal ogen or cyano; n js R 0R33; AR-B3se n is 2 or 3,
Rlmay be the sane or(Rdp g/is 1, 2 or 3; in
case o is 2 or 3, RR may e sane or different; p
is 1l 2o0r 3, incase pis 3, R4 may be the sane
or different; g is 1 or 2; orkto a pharnaceutically
active salt thereof. The inyen®ion includes al
st ereoi soneric forns, iIn€¢luding individubl
gmg%hfreoisoners and enantiomers of the conpound of
ornmula (1) as well as racem c and non-racem c
A xt ur esistaRdpeafive pr sih gynhsesd Feguadybhat t he pr esent

aenpounds aafl &r Rifigh oPak BthitRtedWetoaryl;
R' is hydrogen, halogen, lower alkyl, lower alkoxy, lower alkyl substituted by

halogen, lower alkoxy substituted by halogen, S-lower alkyl, -S(O),-lower
alkyl, -S(O),-di-lower alkyl amino, -(CH;)4R, cyano, amino, mono or di-
lower alkyl amino, NHC(O)-lower alkyl, cycloalkyl or is or a five membered
heteroaryl, optionally substituted by lower alkyl;

wherein R is cyano, di-lower alkyl amino or pyrrolidin-1-yl;

R’ is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen or cyano;
R’ is hydrogen or lower alkyl or CH,OH;

R* is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen or cyano;
n is 1, 2 or 3; in case n is 2 or 3, R' may be the same or different;

0 is 1, 2 or 3; in case o is 2 or 3, R* may be the same or different;

p is 1, 2 or 3; in case p is 2 or 3, R* may be the same or different;

q is 1 or 2;

or to a pharmaceutically active salt thereof.

The invention includes all stereoisomeric forms, including individual
diastereoisomers and enantiomers of the compound of formula (I) as well as racemic and

non-racemic mixtures thereof.

It has been found that the present compounds are high potential NK-3
receptor antagonists for the treatment of depression, pain, psychosis, Parkinson’s disease,

schizophrenia, anxiety and attention deficit hyperactivity disorder (ADHD).
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receptor antagoni sts for the treatnent of depression,
pai n, psychosis, Parkinson's disease, schizophrenia,

wa@pooweigtennd attention deficit hyperactivity dPGDEBRm®08/059908

(ADHD) . The three mai n mammal i an tachykinins, substance
P (SP), neurokinin A (NKA) and“neurokinin B (NKB)

bel ong t %eefﬁam alﬁfn p?&&%ﬁﬁ@&hg XBb Rk 'ﬁ@PS,'?l%urokininA

conmmon e §equence

PREAXaid yeu,reknnMeB -(NKIB2 belAeg meuhle (ﬁd;mﬂl)nsﬁndut'cqre@tid(tshh&éng the
ent | L cal it i

T A I ST

Niratramah iNKes3the S dptidebsexpirt el ar blntdgtdal activvy vihehmKdistinet

LEGRRLA CN%%C%&O@QCI‘I’HNC% %I\ﬁgq Nﬁn o 1&%63 I\ﬁ) §IB§J/S %referentially to

receptor receptor aracterized
preedi$ii meptore NprAemstho NK-2 aﬁ}ﬂ\lS Kano tht SIK-hvakperent in

t he nodu of the. CE ntral. noam ner st em ha
poen shotlt “prz GeppseRTri@ D ARy QYRR IENS and
poirﬁ'anBmlentt 1artlg<emoﬁo]rat103 of tlrﬁzlcemteﬂ\lmaﬁyﬁérgmsﬁﬂt&n rhdebesen shown.

THRR PR b KR 2280 BuRALATAGkORE EHRL ppryepy system
ﬂsbltoc‘ersisgcli g%pﬂgegﬁ ﬂql)\lé&irion, b&gxlarﬂlsm)rd@ [ Barklﬂ'shﬁlgs diftateent s

8 .
RO BBED Aehans Gl 65 OGS D285 285 1158 b ik Her. Patens

2008, 00, %M&mj]awosnm oISy, CHi &34 1et; Nemp@e:ﬁas 1998, 32, 481-488).

char act r| Ze sever and chroni nﬁn&al N nﬁai rrglentt edb

This de 81%‘?%1% rﬁ &%Ea eaIP?Jé’EP%“rgB%Vﬁ talydg gyortifls characterized by

meﬂedmsl chﬂpnkt Aleh@himSyimpdnoEhibégiastating éiadabyafédtslabboot% of the
eri od of

are fol.l oyed a er

gfiélpo %ﬁ%ﬁfné’ggmﬁk i H’p‘?‘f'rrlé’ ﬁfigﬁﬁ%ﬁa‘“éjs %:ygweg by a period of

ﬁlﬂ@hpt?l@f)l}(al aﬂdi sodid dgbfubeldnu Sctlrﬁﬂiplhgeﬂﬁa, Hﬂﬁff&}fﬂfﬂsaudltory and visual
positi unt ect .

REbHEEPEn PR R o0aR B e b bR itsry dgpigesion.
aﬂiﬁeﬁﬁhiappbv@ﬁﬁflo@ bjieactg Snatdrly a8 8 agetticl deficithaba@sNeds social withdrawal
érpe ative %%gn@t ons). For decades scientists and

AT SENS e made efforts with the ai m of
di scover Féargleandes daaltisagadiclihfant hevephadaatoots gihclb aim of

AT e S OP S e S e U5 SRSl
thrgoaiphity RO8R disorders, due to a wide array of symptoms, has hampered those
efforts. There are no specific focal characteristics for the diagnosis of schizophrenia and
no single symptom is consistently present in all patients. Consequently, the diagnosis of
schizophrenia as a single disorder or as a variety of different disorders has been discussed
but not yet resolved. The major difficulty in the development of a new drug for
schizophrenia is the lack of knowledge about the cause and nature of this disease. Some
neurochemical hypotheses have been proposed on the basis of pharmacological studies to
rationalize the development of a corresponding therapy: the dopamine, the serotonin and
the glutamate hypotheses. But taking into account the complexity of schizophrenia, an
appropriate multireceptor affinity profile might be required for efficacy against positive
and negative signs and symptoms. Furthermore, an ideal drug against schizophrenia
would preferably have a low dosage allowing once-per-day dosage, due to the low
adherence of schizophrenic patients.

In recent years clinical studies with selective NK1 and NK2 receptor
antagonists appeared in the literature showing results for the treatment of emesis,

depression, anxiety, pain and migraine (NK1) and asthma (NK2 and NK1). The most
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efforts. There are no specific focal characteristics
for the diagnosis of schizophrenia and no single

waimpbmsd s consi stently present in all pati enPGI/EP2008/059908

Consequently, the diagnosis of ,schizophrenia as a
single di sorder or as a variety of different disorders

I h ' .
S&?t% | C u li]a% ger%%i’?cﬁ&g% Eﬁ\}l{e egf)e%telxnet*nt o? glze%ﬁ(\ét\%grépgéﬁdf%?él Qﬁlem, nausea
smmdqmghmenwﬁlNKJmhéuhaﬂkn@ﬁmﬁﬂ@ﬂﬂe@gﬂn@hmmgonhs dauem@rast, no

ﬁmu: ﬁes L 191]‘(3 ; togJ aﬁc’tg nlsts g%e ap?%al'rlerzcglcr:nﬁmlge?ature until 2000.

have
@bmemm SR G#2:201) sfttoml B:Hmf]t WmMahmadatheﬁﬁh eledefiel ppenerand
corr di n ka
Seerc Lvenon % a]?lt Odq L ANLTEQ des@%bedhfg)ﬁ g{eﬁglgg]éacﬁ)é(u?m re%ptor for the
poteotid aeatmdnttol echﬂzmpbt@xa thidif wasebparaghin eind laeraanre (Current
r.opr i Lrine i e

??ggn&?r? P da }zeétrzgrgézf)%zal sp Eg(ﬂréz 5{, 9%(50 %IXQ By cp IES ?%atmé%qsorﬁgrs Study 4,
S&h@'mphramzh ﬁmﬁ'ﬁt)@ﬁr@eaﬁm ereunm 6ic., amltlﬂ&aMcdma@sa@saj Tist

SChIZ referam
BfoPaSRR g ke nap L BafPeih Shdeh M@ Rurd b 60 Banesivies
Qfm}ﬁohisbésdhnmphﬁenmtm@msalteﬂed beleodntr, Jedagien, hhilmiicalons, extreme
es W.th

Sihp yBn o a SRR Y T SedReds e BB Bhstig i shsrspgment of
haftivhgnipteamenth afe deprsiicn, adkpd@ss isarial ihatioator, mgaocry and
andtn1q{?|ne (NKI') and asthma (NK2 and NKI'). The

AOSTORA Ry data were produced in the treatnent of
chenot heThpyeurbkielirc® decepmes hstagseists Bavediedn dejorib&basaneful in pain

el ooy R AU PRI P 1S DBt PR (2005, 106),
RgHOQ@}mdSCCt&rmwzrﬁ@pﬂﬂh&dﬂtzgdﬂzo?hﬂ@ﬂugﬂ; emfan; E(S7y§) %ﬁt%ﬁ 956 and

.. net an ro lL = t he
R A Y ¥ e b b SR g e . Walthan,
NMBsapleptisie antagonlst descri bed for the NK3
t achyki f th t t t t f }
orry oohD i S8 B teren Lo Pl E Aot combSit ey Kordiuda 1. thei
ladufaetifre, Qi)échdaﬁfén_tsrbakéd/@sﬁ t@rapo@ithin adtdrdsnce2@hlth2 (Mlention and

50- 95 dP t d d .
BB Wel s fhests6 e L es A e m i iahe japgrol or

WelvErtaon ofVss 66 blhkiﬁistd%ﬁ)ress_fdj}e pﬁfr@bfp‘@ﬁﬁ dd;bttﬂzrs$Bsyll4851§ @®4rkinson’s
Elg%s%) Ie nzgp ?ma,l arrlle%typ anadsattentlon defa cit }?yspe%%gw}[/y d1sorder (ADHD,).

The preferred indications using the compounds of the present invention are
depression, psychosis, Parkinson’s disease, schizophrenia, anxiety and attention deficit

hyperactivity disorder (ADHD).

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

irrespective of whether the terms in question appear alone or in combination.

As used herein, the term “lower alkyl” denotes a straight- or branched-chain alkyl
group containing from 1-8 carbon atoms, for example, methyl, ethyl, propyl, isopropyl,
n-butyl, i-butyl, t-butyl and the like. Preferred lower alkyl groups are groups with 1-4

carbon atoms.

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

above, wherein at least one hydrogen atom is replaced by halogen, for example -CFs3, -



10

15

20

25

30

synptons of schi zophrenia, such as altered behavi our,

del usi on, hal l uci nations, extrenme enotions, excited
wWOoRaon1496t i vity and i ncoherent speech, but i naPCT/ER20081059908

the treatnent of negative synptons, which are

depr essi on, anhedonia social'i§olation or menory and

}—{ EI—PE! gﬁ% Elﬂfcﬁ% R ue f‘] Id% 3 Ind 8% f]?oe oigreferred lower alkyl

agoni’st as’use
Lﬂfshmm’aby loerko gea%rmqisl ar@groups lszwlrmgsz ha@nnatorB( p.
Opi ni on. Ther. Patents (2000), 10(6), 939-960 and

Cur 988 SBLTLR B G990 e 1 20,260 cne
Sodvie aop Iwhm ia attamné vi2003xy Pecitenofor Rewople,ceethotynethoxy, propoxy,

AR, AR YRR RSP BBl oy o

m@mmé@@huﬂel4wm$ooanants based on a conpound in
accordance with the invention and their production as

vel | Tﬁ‘?te&ﬂe‘lm& aﬁjo ?Hﬂ?(flﬁalg S uc les A 'ﬁP FV‘Nhereln the alkyl

contro revent
praidug isis pd@flmd ahosor ldwclsqlk)pb sylshiostd by h’dpgq socrh V\éuch is attached via

0 5088 PP FRLP A Lt A PEASID 5 by

ﬂﬁbmdannﬁm®8u5|ng t he conpounds of the present

i nvention are depression, psychosis, Parkinson's

di sease, schi zophrenia, anxiety and attention deficit
hy pet he terwi ‘hyglogers gleaetes cpADY. iodine frugrine andh gromine.

definitions of the general terns used in the present

descFPptron cxppalsyl] dinpipaceiwacorahpeting corpigingla®m 3 hcarbon
HORRL fo? RxARPIE Ay BRI, @ycléﬂhtgo‘fsialpaﬁiyl QPeloMiSyl) %y%qioheptyl and the

herein, the term "l owe denotes’ a stralght-
Bk%nched chai n al kyl group contalnlng from1-8 carbon

at OMppe fePh “GYA n@ér%tes'ﬁ%ﬂi/d azroﬁ'éhé’ hydr@&a@@cyﬂ radllc%p&fn@fgﬁhg of one or
butyl, i-butyl, t-butyl and 1 ke. Preferred

w&fusgd Kygs @p&ayrﬁgg arl¢ C@Fbﬁljlp?éow trhwlimh atlgndhORC HNY fpgAromatic 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, pyridazinyl, pyrazolyl, pyridine-2, 3 or 4-yl, pyrimidinyl,
oxazolyl, [1.2.4]oxadiazolyl, [1.3.4]oxadiazolyl, triazolyl, tetrazolyl, thiazolyl, thiadiazolyl,
thiophenyl, isoxazolyl, pyrrolyl, furanyl or imidazolyl. Preferred heteroaryl groups are
pyrimidinyl, pyridazinil, thiophenyl, furanyl, isoxazolyl, pyrrolyl, thiazolyl or pyridinyl.

The term “pharmaceutically acceptable acid addition salt” embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methanesulfonic acid, p-toluenesulfonic acid and the like.
The following groups of compounds of formula I are preferred:
- A compound of formula I, wherein Ar' is phenyl, for example the following compounds

4-[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-

pyrrolidine-1-carbonyl|-benzonitrile
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whg@vogans at omi s repl aced by hal ogen,

The term "l ower al kyl substituted by hal ogen" denotes
an al kyl group as defined above, wherein at |east one
for exaP@i/EP2008/059908
-CF3, -- A- CHF2, -CH2F, -CH2CF3, -CH2CH2CF3,
-CH2CF2CF3 and the like. Preferred | ower alkyl

| - . .
ggﬁifigl f. E(i?)%g 4%%%'1%'%48(?1?%1],%?(9 ?Egn)@l— E—é &3) -5 i Seﬂgo@r—]?;ﬁ'ﬁohdm—?)—
yietlaixg)-hivetindkipiiler esi due is as def| ned above and
ﬁgtﬁg)—(iy—%(?%?%%%?%dg 3‘18@3)“9 XII&@ gé? 3}5 mteé))(Jl %mogddlazol 5-yl)-
bertzuyld)wrroﬁelimuiwb}yathct)eyb}unn@moamdlet he |ike. Pr ef er red
U RS Y b b Bl (S S Ghp Mifigol-s->-
beraopl | wiyerobidim - 3 -y - cath doyy) - nuc@smdneﬂ]es as defined above
1 I ! h
s B R T P S SR B A o A edipenon-
gmbdidih@tﬁﬁeﬁmxh}ahmg&mmgtrdﬂps are groups having 1-4

t I hl or
AR S T AR )
qqmiiidm-a-yisaéthoafc}adcomrohunleromg containing from3-7

, I obut I,
R L e L R )
ety pyatolidin- deheoiteS-mettyt | 1,24 huxadiaidl &-11y-gphewyd)-bethanone.
radi cal consisting of one or nore fused rings
cont ai ni ng 6-14 carbon atorrs in which at | east one
F An:grrlp&buﬁd offfttringild I whaieirr &¢' i§ pyridixadpl, doph@mple the following
benz napht hyl or indanyl. Preferred is the phenyl

5*'s %ﬂdfhe term"five or six menbered heteroaryl"
HEBRUES)-a- [CRE)- I-QSthEmtpyﬁdﬂnﬂiyl@Q@r &bl | adi £ dichloabipbnyl) -

SRS A RIS it o Trom N o
pyehldaz pyydin- wyammyzmsmy(ra 4idrkkoze- pBeﬁ’}ﬂ) -[Y$R)-1-(5-
Bilisreeiyt ot ey - dealpibeRR-fmdbinte ~
t hi adi azol yl ,
- A compound of formula I, wherein Ar' is pyridine-3-yl, for example the following
compounds
[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-methyl-pyridin-3-yl)-methanone
[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-dimethylamino-pyridin-3-yl)-methanone
[(3S,4R)-3-[(R)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-methoxy-pyridin-3-yl)-methanone

[(3R,4S)-3-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-

1-yl]-(6-methoxy-pyridin-3-yl)-methanone
5-[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidine-1-carbonyl|-pyridine-2-carbonitrile
[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-dimethylaminomethyl-pyridin-3-yl)-methanone
[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-methylsulfanyl-pyridin-3-yl)-methanone
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t hi ophenyl, isoxazolyl, pyrrolyl, furanyl or
i mdazolyl. Preferred heteroaryl groups are

w@yeomidshyl , pyridazinil, thiophenyl, furanylPCTI/EP2008/059908

i soxazolyl, pyrrolyl, thiazolyl or pyridinyl. The term
"pharmaceutically acceptable acid addition salt”

82{@1@3 3RS, 4‘5§ Cirh déh@l‘ﬂr ?@Ei&gn Fg-,(g-gf bﬁgrﬁﬁh@% &arso%%lg}l)

or|
phoslphios3i-d | -atiody} - nucbhmcmﬂ;de d, formc acid, fumaric

P P 00 D BR B SE oy BB 1.6 ik orcrpben:
pm@hchmﬁltdaﬂ)dmy]{qzyriﬂhe 1- o:hdbomtlnlg groups of conpounds
\M‘i grsgir AIngA% {3 2 Efl fp%ﬁoﬁy [-&S,I@ ???R chrpforretﬁ ré)%!fhn 3 -yloxy)-
ethpipguynaddine-1- carbonyl} pyridine-2- carbomtrlle
S h h

RS o L Rala B M St o
pjaeasizdme 1 rdatteoyl] (SRide-1- 613R81,1ASR) dﬁne(tB)_(ldmdieChl or o- phen
g—léz%ﬂaxf f'(?&ég%gb ng(l-,?%/é}lt—ﬁjlc g)%(g\ﬁ%%rg%/ [ %%%l-— I?’—-yl—gylftlidine—?)—carbonyl)—
éﬁR)hcﬂn@Syl%eTho&jﬂ}l—ﬂitom}nhﬂﬁﬂé) -[ 4- (3 met hyl - [|
SRS PR PO dicopo gy rmessbinsafa-pyidine->
GarbOiSR)-plrrl{BRS -l ] ethoxy} n1cot1non1trlle
é§®8x]a é@ééghgql q% 4- d1c p?lenyl)[ E&Eatzcrﬁyi—#—%)yridine—?)—carbonyl)—
bﬁmdlayhﬁ-ﬁ}/Vet‘rmb(y}dnmﬁnqﬁ@rﬂet hoxy) - ni cotinonitrile

{Eﬁ‘@@a bt 3&&@524@3{)%1}1 3ﬁf‘>h9r'1y?)h QLSRR hide{ Gibbnyl)-
pytioladin G- y11-3tholky - eicbxotditrite cot i noni tril e
g 4 éﬁ%% ﬁ@ﬁ%@ﬁgﬁﬁ) dlchl{)ro -p eny?) ? gl(&l 8 trll?l%grzoogtlh)oi)%_—lgys;idine—?)—
czpbblli}ﬂ!] pjihr@lécﬁnw i}}ﬁtﬂﬁﬁ)()j}ncﬁtlﬁ@ﬁtrﬂenl tril e or 0
S T Sl A S S
iyl m&gﬁ t- y[}J(gZPﬁﬂlzod)xa}dJP’c}rflgirr 5»yjoL1)1e&1|ah@ma/l ]

i's
bl ot BRAREr £ e hh R Porlcnt ermpBlrds
trifluoromethyl-pyridin-2-yloxy)-ethyl]-pyrrolidin-1-yl}-methanone or
6-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(6-ethyl-5-methyl-pyridine-3-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-nicotinonitrile.

- A compound of formula I, wherein Ar' is a five membered heteroaryl, for example the
following compound
[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(1-cyclopropyl-2,5-dimethyl-1H-pyrrol-3-yl)-methanone.

- A compound of formula I, wherein Ar' is pyrimidin, for example the following
compounds
[(3R,4S)-3-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-
1-yl]-(2-methyl-pyrimidin-5-yl)-methanone
5-[(3S,4R)-3-[(R)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-
phenyl)-pyrrolidine-1-carbonyl|-pyrimidine-2-carbonitrile or
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[ (3SR 4RS)-3-[(RS)-I-(5-chloro-pyridin-2-yloxy)-ethyl]
-4- (3, 4-di chl oro- phenyl) -

wW@ewokies n-1 -yl ]-(2-met hyl - pyridi n-4-yl) - met PEIBPE08059908

(2-chloro-pyridin-4-yl)-{(3SR, 4RS) - 3- (3, 4-di chl or o- phe
nyl)-4-[(SR)-1-(5- trifluoromethyl - pyrldln 2-yl oxy)
- YL [ f
PR PR ) A o r T SRR Roron A RATARHER -0l
trifbiokainkthyi- pgridioPpdoxdsethyl | -pyrrolidin-1- yl} “methanone.
[ (3SR 4RS)-3-[(RS)-I-(5-chloro-pyridin-2-yl oxy)-ethyl]
-4- (3, 4-di chl oro- phenyl) -
pyrcooipiodid of foyhjula 16 wiretehy Ae' py pyrtdaningh, fdr)examplehhﬂﬁﬂiewmg
&;353hﬁ S)-3-[(RS) -1 -(5-chl oro-pyridin-2-yl oxy)-ethyl]
?% ®di chl or o- phenyl) -
m{(S’R)I-I @(3RSI4SRD H-(@6t+diichtetdrphenyl )a b @yndthlyl rpyBidyihe-4-carbonyl) -

USRSl eta g8l pyr i i n- 2-y1 oxy) - et hyl 1 - 4-
((3R44—Sﬁi—l3e[l65)3iQS{Zthng'-lp)/ﬂdm 2-yloxy)-ethyl]-4-(3,4-difluoro-phenyl)-pyrrolidin-

i d ( Xy ridin-3-yl) -nmethanone
Fxgﬁgﬂﬁﬁh%ﬂP¥%§£ %@ﬁpﬁ$8?‘ %%rldln 2-yl oxy)-ethyl]-4-
((BSARuH3e(d}t dil @rophr@nyito) phpyny) 6d-{ (@) 11- (5ichydrp-pyridin-2-yloxy)-ethyl] -

g§?@%§ﬁhiﬁ%§ggp%€|n @g?%igﬁﬁg%%gﬁvwldln 2-yl oxy) - et hy

b{€H-1(-B(38; 4$) @h(4ettde phgienll) - 1 - (B mediyl -giyriéazink- S-aidbonyl) Jpyrrolidin-

YgSﬁg g 2 %arboq trile
RV '[“("ﬁ%i - (5-chl or o- pyri di n- 2-yl oxy) - et hyl ]
{(4R(43)4 CGRQ?hL(GFdh-l(f.‘rbquyild)n 2-yloxy)-2-hydroxy-ethyl]-4-(3,4-dichloro-

B]ch{ ﬁ;]:)ygi;]ogldm )[l 666 met yylclie?zlirrll goyrlr)e%r&[ha_ngxg hdin-3-yl)

LGRS SHE)-B-(b (Yo lpy iBinciy o) dﬂ—nﬁﬂuﬁoemhyletﬂwﬂolidin—l—
- 4- , |1 C 0r.o rrol i1 din- -
URtERE T S L Y

t (3BR3cEed droSRenk b {4 RS 1 ASRYifldofodacthydipyhildor-o-yidaeyihyl] -

By?&&??ﬁ»ﬂ?ég§$T€ﬂﬁﬁﬁé§§grb@E%ﬁ%ﬁﬁﬂqul|e

5 [(3S,4R)-3-[(R) -1 -(5-chl oro-pyridin-2-yl oxy)-ethyl]-
é}ritpcarl og)éecé g@? Bg 1p])reé1t10}{ ra?eocolrr(ii[l)oql%ds of tco?rrn?l anyl ]

p 2 2
Ry AR,
H o)
N
O™ AR, .

wherein
Ar' is aryl or a five or six membered heteroaryl;
Ar’ is aryl or a five or six membered heteroaryl;
R' is hydrogen, halogen, lower alkyl, lower alkoxy, cyano, amino, mono or di-

lower alkyl amino, cycloalkyl or is lower alkyl substituted by hylogen, cyano
Or amino;

R’ is hydrogen, halogen, lower alkyl, cyano or is lower alkyl substituted by
halogen or cyano;

R’ is hydrogen or lower alkyl;

R* is hydrogen, lower alkyl or halogen;
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5-{(3SR 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[ (SR) -1 - (5-trif
| uor onmet hyl - pyridin-2-yloxy)- ethyl] -pyrrolidine-

wa:z2@ankany | } - pyridi ne-2-carbonitrile PCT/EP2008/059908

5-[(3RS,4SR)-3-[(SR)-I-(5-cyaq$zpyridin-2-y|oxy)-ethy|

]-4-(3, 4-di chl oro-phenyl)- pyrrolidine- 1-carbonyl]
pyrldlne 25sukf.oni ¢ _ac

(s i R 3505 3 R B S, IR, oy

gol - ylmpyipd&nQC$w®asbon9U3lngwbqﬁmﬁdnﬂoed fent;

et hOXyJ B ni @813 B nA %Jerﬁ i58or 3, R may be the same or dlfferent
R {(SR)-I-[(3RS 3, 4- di chl or o- phenyl ) -1- (6- et h

ah@swlfaéwpe%wﬂ‘/oﬁ%@@ttb%rﬁ%nw) -pyrrolidi n 3-yl]
-et hoxyj-nicotinonitrile

6-{( SR) Thl fr3FRa iSRS éon(ng&hd@' o FrRTuPr IRETRRY boesdnt (1Reh b fimay be

azol -1 -yl - pyrldlne 3-car
B Fied pmtinﬁecsmyp]l WLRBYSFFeH m@ﬁ ptifoRitesi Jyatheses of the compounds of

ﬁleﬁﬁv%%)aoh akd &B@n‘k@ﬁie ﬂ)llé@ué -sEh GisQri8 7P RROW N req diRsdVBE Parrying

éyrl di ne- 3-car bonyl ) -
ytr rqagiion and,pyrifiqaion pf theirewdingorody¢ts are known to those skilled in

ﬁle(agts@he suﬁ:(tﬁﬁ@ltéﬁ‘@ 1nﬂlc@s'3u§éd% %l f@ﬂ&mﬂg @Bkibtibn bBeheProcesses

-trifluoro-ethoxy)- pyr| di ne-

ba\feﬁbﬁ sipnifigance giver heresL Bq 9neemlﬁés<yl)dlcmeéét> throseintriary. e
{ (3SR 14‘18@ de%ali %he co%@ﬁfnﬂg )Qf ﬂ%ﬁ%ﬂbﬁ' I%caﬁ bk eRlirdctdred BJ/’ tel Hethods

or onet

i
giyon l‘odpwlebwil1 nydﬂ}OCkS@nﬁy rnathﬂ examyles py bY eiaho@uy methasishan

Rg rol:ﬁ)lngﬁeore%cyroln (§|0 1§1on? Sor flze in 1V1C%1§% re§ctzon SZFPC?I %l|<r(1)()rvx(f)n to a person
ﬁyllf)dm -th¢ aR)The- r@ifcllonrscqqeum@@et hpiteghiar thdione displagsd/in scheme L,

%8\%%%% ]depgfc’{ug%éﬁ q{§§5{4m¥% %naf@% gf?%f){) ﬁpeer%/w relactzVéty th%sequence
pt Bagiomtpyeps gym belfrpdy dteredy era(_lmlyg matqsiatsrant ¢idien c@mme}raally available

v\ﬁéeg!r?lg[%%ﬁ %Hr&f’w ng{HotdE Lhg ousﬁb QTRAHBE y@\flen]tl%wwlbg nllﬁthods

lve ms et eroar
tléreribes] ingwerapcesoned imihe description or in the examples, or by methods known

I{é% R.4RS) - 3- [(RS) | - (5-chl oro-pyridin-2-yloxy)-ethyl]
§ 4-di chl or o- phenyl ) -

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

RY

VII-1

with a compound of formula

(R1)/Ar

to a compound of formula
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pyrrolidin-1-yl]-(l-cyclopropyl-2,5-dinmethyl-IHpyrro
-3-yl)-nmethanone. - A conpound of fornula I, wherein

w@ediosoipyri m din, for exanple the foll ow ng cPOpPBPIVS059908

[(3R 4S)-3-[(S)-I-(5-chl oro- pygldln 2-yl oxy)-ethyl]-4-
(3, 4-dichl oro-phenyl)-pyrrolidinl -
yl]1-(2-nethyl -pyrimdin-5- %&) nmet hanone
5-[(3S,4R) -3-[(R)-I-(5-c¢c o- pyri di n-2-yl oxy) -et hyl ] -
4- (3, 4-di chl or ophenyl) rrolldlne- 1- car bonyl ]
-pyrim di ne-2-carbonit Ar
or (2-cycl opropyl - pyrim
hl or o- phenyl )-4-[ (SR) - | - (
trifluoronethyl-pyridin-2-yWoxy) -ethyl]
-pyrrolidin-l-ylj-nethanogést A conpound of formula
I, wherein Arl is pyridazinyl, for exanple the
fol | owi ng conmpounds (R,

6-{(SR) -1-[ (3RS, 4SR) -4- (3, 4-di chl oro- pIhenyI)-I -(6-nmeth
yl - pyri dazi ne- 4-car bonyl ) -
phetent thgidatimitigng have song meaniags asresirtberl aboye @ X s)halogen,
bfe@raﬂlyclﬁl%r&!i‘tll%}'d‘i’oﬁy&d' n-2-yloxy) -ethyl]

4 4-di fluoro-phenyl) -pyrrolidinl-
yl']-(6- nethyl pyri dazi n-4-yl) - nmet hanone
bf Rl é%ﬁ?%d%ﬁhﬁ%ﬂnﬁh§|uor° phenyl)-4-[(S)-1-(5-chlo
ro- pynJ1 yl oxy)

pyrrolidin-|-yl}-(6- nethyf%pyrlda2|n 4-yl) - met hanone

65 - ((3eR 4RS) - 3- (3, 4-di ¢

)r1 - (6- et hyl - pyri dazi ne- 4-
}pxyj-nlcotlnonltrlle
yridi n- 2-yl oxy) - 2- hydr oxy

car bonyl ) -pyrrolidin- 3
[(BR 4S)-3-[(R)-I-(5-chlor
-ethyl ]-4-(3, 4-dichl or opheny*)
-pyrrolidin-1l-yl]-(6-nmethylipyridazin-4-yl)-nmethanone
[(3R 4S) -3- [(S)-1 -(5-ctlofib-pyridin-2-yl oxy)
-ethyl] -4-(4-fluoro-phenyl)-@yrrolidin-Iyl]

- (6-met hyl - pyri dazi n- 4-yl ) - et han®he or
B b nd 4f frhlL- phenyl ) - 4-[(S)-1-(5-trifluoroneth
yl - pyridi n-2-yl oxy)-ethyl] -

(R A™oH

to a compound of formula

and

if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

The processes are described in the following schemes in more detail.
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pyrrolidin-I-yl}-(6-nmethyl-pyridazin-4-yl)-nmethanone.
A further object of the present invention are

wa@eompouwas of fornula wherein Ar is aryl or a PCWEPINS/059908

si x menbered heteroaryl; Ar2 is,aryl or a five or six
menbered heteroaryl; Rl is hydrogen, hal ogen, |ower
al kyl, | ower al koxy, cyano, 1 ng, nono or dil ower
al kyl am no, cycl oal kyl or §é£%¥§%w al kyl substituted
by hyl ogen, cyano or amno; R2 is hydrogen, hal ogen,
| omer al kyl, cyano or is lower alkyl sulsyituted by
Kalegen or cyano; R3 isgfiydrogen or lower alkyl; R4 is
| ower al kyl ¢r hal og&t W% s 1, 30 in LiAIH,
case~P i 2 or 3, RimayNtee t he®&ahdtlor di f Rekent™-oat i s THF, 0oC
8. om case o i 2 or 3, RZ may be the/Stane or
different;l pis 1, 2 0093; in case pis 2 or 3 R4 may
be the sarfe of different;,or to a pharmaceuticel|yiv
active salt thereof. The preparation of conmpounds of
formula | of the present invention maybe carried out
in sequential or conwgﬁgent synt h b;c rout eg’ 2
g heses of .t he conpouhge~of théﬁﬁﬂvention ar howﬁ%\
in follgﬁhng schenes o 7. Ahe skills r red Ar
fo rr;Lichg owtoH he reac n &ar@ purification o\ tRKNeO
r esul M4dg pr oducts are kno t\o those skilled in
art. Th subsg?fp % and i ngi ces used in the N
fol | omlng des PP pion of t heBpr ogesses have the H i
si gni f PEan¥e given herein before unless indicated to
the contrary. In nore detail, the conpounds of fornula
I can be manufactured by the nethods given bel ow, by
the nethods given in the exanples or by anal ogous
n'T'£1510dS . (R4)p (R )o\

Ar®
Arl-CO-X 0

—_—

The 3,4-disubstituted pyrrolidines IV were prepared via a stereo specific 1,3-dipolar
cycloaddition between the (E)-3-substituted phenyl-acrylic acid ethyl ester derivatives I1
and the azomethine ylide generated in situ from the N-(methoxymethyl)-N-
(phenylmethyl)-N-(trimethylsilyl)methylamine III in the presence of a catalytic amount
of acid, such as TFA. Reduction of the ester moiety using standard conditions for
example LiAlH, yielded the alcohol V. Standard Mitsunobu reaction with for example a
phenol, pyridin-ol, pyrimidin-ol gave the aryl-ether VI. Selective N-debenzylation was
then carried out using several known procedures which are compatible with the
substitution patterns of the aromatic rings to afford VII. Final derivatives I-1 were
obtained via a coupling with a suitable acid chloride or carboxylic acide using known

methods.



Appropriate reaction conditions for the individual

reaction steps are known to a person skilled in the
w@rao9/0THe3 r eact i on sequence is not |limted to PEFEP2UE8/059908

di spl ayed in schene 1, however,. depending on the

starting materials and their ?e%bective reactivity the

sequence of reaction steps §%,m@% freely altered.

Starting materials are e|ther—tonnerC|aIIy avai |l abl e

or can be prepared by nmethods anal ogous to the nethods

gRrRYRN bel ow, by mhpds %E%crlbeqR4n ref erences cijgqd

in t descripti gﬁ OO/Qq(arrpI" on by net hemsooc
knowsAy the *art . ( e presenf compou f or mul a——
and t heil phar macPut i cal | y accept abl e alts can ber:1/1
prepared ®y processgg described bel ow, ip process
conprises a)Viheacti ng a conpound of fornul&with a
conmpound of formula to a conpound of fornul anwherein
the definitions have same neani ngs as descri bed above
and X i s hal ogeng’pue or hydr oxy, or b)
reacting a conpound \ J ound of
formula -Art ( 2) OH tyYa conpound o ormula and if
desired, converting t ned into

phar maceutical | y acceptmbka aci d addidni onxsal ts. The
processes are described in the follow ng schenes in
nore detail.Schene 1 The 3, 4-di substituted
yrrolldlnes [V were prepared via a stereo specific

, 3- dlpolar (R) %
R® ) )5 A
\f::§{<_ AﬂOH /’r G
Rs-PPh,, DBAD
X8  THF,RT
B” XI-B XII-B
2
(R" (R4)p (RY),
"\ A
Ar'-CO-X R )~o0”
X
o™ar 2

2
(R'); R
Ar2-OH
H )~0H -
Rs-PPh,, DBAD
N THF, RT
Bn X-A
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cycl oaddi tion between the (E)-3-substituted

phenyl -acrylic acid ethyl ester derivatives Il and the
waza@emidibhe ylide generated in situ fromthe PCT/EP2008/059908

N- ( met hoxynet hyl ) - N-

(phenyl met hyl ) - N—(trinethylsiTy%)nethylanine [11 in

the presence of a catalytic annunt of acid, such as

TFA. Reduction of the ester(ﬂn¢ety usi ng st ard

condi tions R npl e Li Al H4_xpi‘el dgd _t I\ol V.

Standard M tsun Heagtion hith for & h a-phenol ,

pyridin-ol, pyrim .

Sel ective N-deben

several known procé&dw-gs which are conmpat i gy g @i th the

substitution patterns of the aromatic rings to afford

VII. Final derivatives 1-1 were obtained via a

FRUBY!L cﬁglb‘éh&l'gemwlfdﬁﬁjs ?{@%hﬂ%%g&gﬁr‘v%ea Rre& PRI 3_Gipolar

aci de usin

gychlaéﬁwﬁsbterww sHbshited (Eift-masnyl o uisr @-proag dedwrtive A 1H and the
S10RFERINS PES %e'n@raled%n%t@%ﬁ{ th‘émkﬁadl@kym@tﬁ 98¢ \p&Mylmethyl)-N-

Uretigh 1Y5ﬁ1@ R k@ﬂ%@ﬂ@%ﬁ&%@’@%&%@@@'f gfpch as
Tha. Rbc(uﬁ’&bﬂn pf(mﬁaté"tyll neibky(iphgnydnaetdydnditins for example LiAlH,
%1e de{m} 1! adﬁ%%eﬁ%gg ! héaé'glé‘ ,angl lf%: ?Iwm ! hl% s %ﬁg«? Kty $2 %%réated by
tdemaémmamraehy Fash n@tletdmmcnboommwtneah@ $eparately converted to
ﬁf&%ﬁﬂl 8eri-daf\lzé3“i %{rﬁil' deg &P ?alhél‘ﬁlaﬁh@rsﬁ&r 19&&9&%( 3 Werbs@bhted to a

were su sequent y Se y col umm

&tﬁ%ﬁlfé%@s:uaeh\y reagi@hwih frrxagnp @}e@@l $pidinolyprnidyeal to give

Fa@ﬂaettl@érBKICB’ HeREGRIN IdRbéMSlatibA dlas ﬂﬁh'cﬂﬁled\(ﬁﬁ u§1n§ sé&8fh] known
ance

n th mann. For in
Bk pA o TicD Si SRR the GHOB O FaHRICEH Gl hupgati rings t
effeudN 1@ Ba Fphbdwoivatipysii Owere pregpapadriiarh doupliolg with gswiablieheid
nzyl ati on was then
?gylaee%p%ﬂf&yhga??%ﬁgLh?‘%ﬁ rﬁ%@ﬁﬁyﬁr ocedures which are
bbm@aofm és aw-phirigd fler ooy inidityl mlqjmat@clegpbﬂlcamnatlc substitution
AL OfeH is%oEs'ﬂﬂQ?o &&v@tftfd@ﬁ\%t%&b( Bintbixyap, derivatives 1-2
were prepared via a coupling with a suitable acid
chloride or carboxylic acid using known nethods. In
case of Ar2 is a o-pyridyl or o-pyrimdinyl noiety, a
nucl eophilic aromati c substitution




10

reaction is possible to convert derivative X-A into
Xl -B.Scheme 3 XV-B 1-2 Alternatively, internediates | X

woweee/0s2b ect ed to N-debenzyl ati on usi ng severBCT/KPISI059908

procedures which are conpati bIF with the substitution
patterns of the aromatic rings Yo afford XiI1.
Coupling with a suitable aci hl,ori de or carboxylic
aci d usi ng known net hods yi%%éﬁ%éam des XIV. Reduction
of the acetyl noiety was achieved with for instance

Li BH4, and produced the two di astereoi soneres V-)A and
XV-B, which were separated by col unmm chromat @o
Bot h underwent a standard M tsunobu reacti on Wi TN

exanpl e a phenol, pyridin-ol, pyrimdin-ol to gi t he
ives 1-3 amd)l-2. Scheme 4 An )
dofor tire), prepamatjon of 0" Ar—(R),
[ i ghtighte 4 A XV-A

di ti ov'-Between e connerci al |y
avaiabl e Dut - 3- yn§- 2- one—Xvt=and t'hké azonet hi ne ylide

genekated in situbfromthe o)‘ArL(RU RY)
N- (et hoxymet hyl ) s\ (phenyl met hyl )} o, " P
N- (i met hyl si |yl §met hyl anine 111 %" the presen@®)of, a

catal ytic amount of acid, such as TFA afforded t
di hydropyrrol e derivative XVIl. A 1,4-addition of
aboroni c aci dreatal ysed by a Rh(1) catal yst such a

t he Rhacet yl dcet onat bi s(etih?%l ene) imya presence oP U —R),
a chiral ph hixe |igand h as e (R),0r (S)-BINAP

af for ded the ogt Rl 1y e 1 Yured, XV-8
pyrrolidine | XSimlar Repgatalyse [
1,4-aryl ati onou%e been repeapted eartyer (TelL Lett.,
2004, 45(16), “3265) R &cheme 5 XVI1| Mr%gxl XXI |
XXITT-A XXI'IT-B XXl V- A4 V- BThe schene esggi be the
preparation of derivatives of the type | with R3is a

R4)p iRZ)o R4)p

’-_ ArZ-OH /Arz\(Rz)
}~OH H °
jj\ PPh,, N
1 1 DBAD
O™ Ar—R), o AR,
XV-B 1-2

Alternatively, intermediates IX were subjected to N-debenzylation using several known
procedures which are compatible with the substitution patterns of the aromatic rings to
afford XIII. Coupling with a suitable acid chloride or carboxylic acid using known
methods yielded amides XIV. Reduction of the acetyl moiety was achieved with for
instance LiBH4, and produced the two diastereoisomeres XV-A and XV-B, which were
separated by column chromatography. Both underwent a standard Mitsunobu reaction
with for example a phenol, pyridin-ol, pyrimidin-ol to give the aryl-ether derivatives 1-3
and I-2.
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hydr onet hyl noiety. The 3, 4-di substituted pyrrolidines

XI X were prepared via a stereo specific 1, 3-dipolar
wey@bosdds t i on between the (E)-3-substituted PCT/EP2008/059908

phenyl -acrylic acid derivati v_ei4 XVIIl and the

azonet hine ylide generated in Situ fromthe N

(met hoxynmet hyl ) - N- (phenyl -N-(trinmethylsilyl)net

hylamine Il in the preseg‘cs%ﬂ% catal yti c amount of

acid, such as TFA. Am de derivatives XX were obtai ned

usi ng known nethods. Reduction of thgag=de noiety

usi ng st andar%ondl@{ Ds for %(arrpl e H4 yi el de(d“)p

t hejal dehyde (XXI°. Seardatd Wtt reacti onggaye the R

\% deri vatN¥e XXLI. Two di['a;;%-gr eoneric diols

I1T-A and I'1l-B were obtainted usgi@eaitial ytic N

armury}l of GO vvilfh a conbi nat iton % ©por oxBOARt such as B

NvO. Yhe pri maryI hydr oxyl group " these diols were
selectively silylated by using DMAP as a catal yst to
provid respectively XXIV-A and XXIV-B. A standard

t i i 1 \/- A 2 vk - .
YRRl Aok oLk bat o BN Eediles B KhidBfed scheme 4. A
LSt dipolkineloagdiven bapesn dief emyaercidbypvatablapiugtd-yn-2-one XVI and
BRI Y ALINVESY VR bEn QRERINEH, Yo tRe RO thSG M) -R- (phenylmethyl)-
suj t.abl.e acid hL%[‘.l de or carboxylic acide usi n<tg gnocs(m
hfe{tﬂmﬁf@l%éfa%ﬁa 18R [0 theRyeseprefis provicagpunt ahgcid, such as
@eAiatfaidedebe dhydilopyiryleeledivative XIVIQ A naviddirRinhsfdsboseitib acid

TBAF. Final ly, the di XX V- B d
ey g bt SEheS B EHErT oo i el BTk B T Rie§thoe ofof
4 iy Sphesrhige Daxd XpoH dsithoi)DorAR)-BrhepRrtivided thof opttivelly enriched
aRbb&R Ly BIEdiFlm)@.ESiéﬁaﬂ d%};-?%%ﬁﬁéd%@ﬁ%ﬂ?ﬁmgméﬁﬂ% haye been

racem c carboxylic aci Ives were converte
reosed parlieni etilats PUomidPb$200azol i di none derivatives
XXVIT1T and XXI X, which were readily separated using
chr omat ogr aphy on silica ge¥hedgd|| was converted
into the correspondi ng am de XX using a known
condition, such as a conbi nam‘*,(p)\@f trimethyl al i(gj num

4 X
aRd ne. Schene 7 Q F’\O 0 o-
N %, 1 )~OH / HYN
= (a . TFA 10% Weinreb amine X A
OH L, “\"sis CH,Cl,, RT N HATU, DMF

N

% Bn ‘ Bn Bn
XV 1 XIX XX
4 4
(R )p\® o (R4) (R4)p\® OH (R %\@ /OH
P
%, H)~H \QH\ %, H)~0H . 1 j—oH
“ 3/  0s0, NMO
LAH, THF N Wittig MeCN-tBuOH-H,0 N N
Bn N én + Bn
Bn
XXI XX XXI-A XXI11-B
TBS
TBS 4 >
4 ( R o}
e 9N R,
"’Z-H?\OH %, 'j OH
N N

TBDMSCI, Hunig
DMAP, DCM, RT Bn

XXIV-A XXIV-B

Bn
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XX XXX XXXI - A XXXI -B The schenme 7 described the
synthesis of derivatives of the type | with R3 is an

werdwgloi9mes ety. Treatnment of the am de deri vat i REFEX208/059908

with ethyl lithium provided the. ketone derivatives

XXX. Reduction of the carbonyl Toiety using standard

condi tions for exarrpl e Li AI H4 yi el ded t he al cohol R
XXXI - A and XXX| - B wigsh &Le thep convey t &), T8 f ,
respecfivel y (PPP -6and 1-7 Gy th@ ane gsynt hetf’@

route /tﬁ%rlbed 02. The sal M. otnmation i's Z_(
&y oomt Derature in accqrtggﬁce wi t HCOX
met hO%j:‘F M;hl ¢h are k ov\%(vper ~ se and whli C)&I ar e Tam I 4

to any person skilléd "Nt he art. Not on y salts w

I nor gani c aC| ds but O%I Fﬁtb salts with organic aci ds
cone into co s@at;omr Hydr ochl ori des,

hydr obsgam des nitrates, citrates,

acet at’'8s R al eat es{ )ucci nates, met han-sul phonat es,
p-t ol uenesul phonate}\ and,the like are exanples of such
salts. As nentionet ®gyji'er, the conpounds of formula
| and their pharmaceutically usable addition salts
possess val uabl e pharmacol ogi cal properties. It has
been found that the npﬁunds of the present invention
are ant agoni st’s n urAazkl nin 3 (NK-3) receptors. The
compounds were i iggated in accordance with the
xgees—given hereinafter. Experinental procedure The
conmpoungs—wer e investjggged in accordance with the
tests given herei r?af‘fr@ﬁ [ 3H) SR142801 conpetition

bi ndi ng assay hNK3 receptor binding experiment were
pdvefsoramech desclee h8 I SRIMRBOL deetanboef tﬁbtyp?fkmt@&‘g isa

Egcﬁ%hfe{@l ﬁﬁ)tléty ihe3 47érszs@t14 kvrolpﬁ'fﬁéssm %r?ared via a stereo
|'i mited, Buckinghamshire (L
pREMbCd med lipgbr srendditiom hapwera3he B )r 3 sybskifgepaqnyl-acrylic acid

XPrESE XMIIT SEDiRiap@nEthiHeviide DiRrated 8Py @fronlieaN-
Emet\ﬁnox;gﬂet}l)qaﬁgﬁe aﬂnetﬂﬁmanme%gylg\ﬁf[)methylamme II in the presence

of a catalytic amount of acid, such as TFA. Amide derivatives XX were obtained using

AOAr1
n

known methods. Reduction of the amide moiety using standard conditions for example
LiAlH, yielded the aldehyde XXI. Standard Wittig reaction gave the vinyl derivative XXII.
Two diastereomeric diols XXIII-A and XXIII-B were obtained using catalytic amount of
OsO4 with a combination of co-oxidant such as NMO. The primary hydroxyl group of
these diols were selectively silylated by using DMAP as a catalyst to provid respectively
XXIV-A and XXIV-B.

A standard Mitsunobu reaction with XXIV-A gave the aryl-ether XXV-A. Selective N-
debenzylation was then carried out using known procedures afforded XXVI-A. Amide
derivatives were obtained via a coupling with a suitable acid chloride or carboxylic acide
using known methods. Deprotection of silyl group provided final derivatives of the type
I-4 using known methods such as TBAF. Finally, the diasteromer XXIV-B was converted
into I-5 using the same synthetic route (as XXIV into 1-4)
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centrifuged at 48,000 X g for 10 mn at 4 0C, the
pell ets were resuspended in the 50 MM Tris-HO, 4 mM

woR@b/oM16d nM phosphoram don, 0.1 % BSA bi ndi neCyEP1068/059908

at pH 7.4 to a final assay cong ntration of 5 ny
protein/well. For inhibition ex%eri ments, nmenbranes
were incubated with [3H] SR1§1%81%1 at a concentration
equal to KD val ue of radi oITanﬁ— nd 10 concentrations
of the inhibitory conpound (0.0003-10 mvp (in a total

reac 49n vol ume of 500 ml) for 75 room
t enper dt RT). At th(e4n of t ncu
menbr ane ofii | tered on

Rt fxlter
m cropl ate(wth honded GF/ C TiIy el _grei mcubateir;?ﬂg‘
0.3% PEI + 3% BS4A, TRackard 8i ience, Merid )
with a Filt8hmat elidg6iFhar vest ef, (Packard Bi oSci %pce)
and washed &ixtimes with ice- coI "d @M Tri s- HCO , pHxxix
7.4 buffer. Nonspecific binding was neasured in the
presence of 10 nmM SB222200 for [bathresaflic0l i gands. The
radi oactivity on the filter wag s@t.@M(5 mn) on a
Packard Top-count mcr opI ate sdintillation counter
wi th quenchi ng correct i @ er addition of 45 m of
m croscint 40 (Canberra Pa __rqo 9%, Zurich,
Switzerland) and shaking for gﬁ%\ I nhi bition curves
were fitted according to the MNifl equation: y =
| OO (I +(x/ 1 C50) nH), where nH Bn sl ope factor using
Excel -fit 4 software (M crosoft).xx C50 val ues were
derived fromthe inhibition curve and the affinity

t US] h .
SRR TRt e By MRt X FHEEHT] R Gthesapryi
rabohdic eodclerivatires X vera eaivottddgardthamdo Ksiegeoinegics
Qkﬁéﬁ&héﬁé @é}lv‘aﬁ@ét}@@\hlflﬁn& XXIX SR60E Qbre rgﬁf{vl\]g\é%r!lt%@ Wing

he saturation i sotherm experi nent

%Pﬁer%whymw&aug@hwﬂﬂwswenﬁ%ﬁ intgrthp gefrppeRdipg amide XX
(153EV) kRbwh bendifiehh, Cueial a dshvahates s mealytllindh €6k andQiEne.
results of preferred conpounds of the hNK-3 receptor
affinity are shown in the follow ng Table 1. Table 1The
conmpounds of fornmula | as well as their

pharmaceutically usable acid addition salts can be

used as nedi canents, e.g. in the form of

phar maceuti cal preparations. The
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phar maceuti cal preparations can be adm ni stered
orally, e.g. in the formof tablets, coated tablets,

waoelc@goeds3 hard and soft gel ati ne capsul es, sol PCT/BRR)8/059908

enmul si ons or suspensions. The m nistration can,
however, also be effected rectally, e.g. in the form
of suppositories, or parent§rha}nl e.g. in the form of
i njection solutions. The crrrpvcmﬁs of formula I and
thel r pharmaceuti cal l y usabl e acid addition salts can

e@s%d wi th phag t| cally i ne(RB) or ani gr* /
org i pients for t 0 uctlon of QL@
coat ed t bl et s, F'dr'dgees angshar d"gel"ati ne ca IOES OH
Lact ose- corn st arch or dekjtatives thereof hta
steari c acid or its salts etrc can be used as Esuch Bn

exci piemixs e.g. for tabletsxxxdragees and har dxgel ati ne xxx-s
capsul es. Suitable excipients for soft gel atine
capsul es are e.g. vegetable oil s waxes, fats, sem

solid and |iquid pol ngIs etc. it abl e exci pients for
t he manuf act ure of sélfﬂ s/an 2syrups are e.g.
wat er ,yxRaql yol Sﬂ;charo g @ert sugar, glucose etc.
Sui t abl e exci pi emts>for i nJ tion solutions are e.g.

wat er, al cohol's, polyols, gﬁ\yqer&l , vegetable oils
etc. Swtabl e excipients fo‘P §upposmor| es are e.g.

natural or hardened oils, waxes, fats, sem -liquid or
liquid polyols etc. Moreover, the phar maceut i cal

preparati ons can cont(@5 eser ives, solubilizers,
stabilizers, wetting ag S|f|ers sweet ener s,
col orants, fl avor ants, ‘é)r varying the osnotic

pr esswxa,B buffee;—»_gaskl ng ents or antioxi dants.
They can al so contain stil I)\oi; her, therapeutically
val uabl e substances. The d9sA ge)can vary within wde
limts and will, of course, be fitted to the

Thelschiethedl desasthail tlementhesis af deohtiprarof teuype 1 il & isian ethyl
BRARY. Afreathient Qte(hg Qﬁ?deQ{erﬁﬁt%}es mﬁl‘l %Hlérﬁﬁthﬁﬂn @rcﬂ@déd%he ketone

dosage of about 10 to 1000 on of anpound
derivatives XXX. Reduct1on of the carbony mo1ety using standard cond1t1ons for

example LiAlH, yielded the alcohol XXXI-A and XXXI-B wich were then converted

respectively into 1-6 and I-7 using the same synthetic route discribed scheme 2.

The salt formation is effected at room temperature in accordance with methods
which are known per se and which are familiar to any person skilled in the art. Not only
salts with inorganic acids, but also salts with organic acids come into consideration.
Hydrochlorides, hydrobromides, sulphates, nitrates, citrates, acetates, maleates,
succinates, methan-sulphonates, p-toluenesulphonates and the like are examples of such

salts.

As mentioned earlier, the compounds of formula I and their pharmaceutically
usable addition salts possess valuable pharmacological properties. It has been found that
the compounds of the present invention are antagonists of neurokinin 3 (NK-3)
receptors. The compounds were investigated in accordance with the tests given

hereinafter.
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general formula I should be appropriate, although the
above upper limt can al so be exceeded when necessary.

wez@aplaeA Tabl ets of the foll owi ng conpositi OPCHER2008/059908

manuf actured in the usual man_ng_: mg / tablet Active

substance 5 Lactose 45 Corn starch 15 Macrocrystalline

Egle!ry Jo] 34cel}/i%<rgne3| um stearate 1 Tabl et wei ght 100
Riple psules of the foll ow ng conposition are

[i: 13 ufrapd)mrc’s dverdrppvestigatpd il acchotanvewshl st taste givdiDhdramhise

155 Corn starch 30 Talc 5 Capsule fill weight 200 The

actlve substance, | actose and corn starch are firstly

HHI8R 142804 competitimbintingmssay a conmi nut | ng machi ne.

The mxture is returned to the mxer, the talc is

B ESdessetastbindinglepesiaent Wereasghryed weg HKBRF43DE (Catalog No.

%Rk'l@%, BYecMRGRENE: 7Rb i RAhE), IS A HAE CHEREMHRSre TR AR,

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-HCI, 4 mM MnCl,, 1 uM phosphoramidon, 0.1 % BSA binding buffer at pH 7.4 to a

final assay concentration of 5 ug protein/well. For inhibition experiments, membranes
were incubated with [’H]SR142801 at a concentration equal to Kp value of radioligand
and 10 concentrations of the inhibitory compound (0.0003-10 pM) (in a total reaction
volume of 500 pl) for 75 min at room temperature (RT). At the end of the incubation,
membranes were filtered onto unitfilter (96-well white microplate with bonded GF/C
filter preincubated 1 h in 0.3% PEI + 0.3% BSA, Packard BioScience, Meriden, CT) with
a Filtermate 196 harvester (Packard BioScience) and washed 4 times with ice-cold 50 mM
Tris-HCI, pH 7.4 buffer. Nonspecific binding was measured in the presence of 10 uM
SB222200 for both radioligands. The radioactivity on the filter was counted (5 min) on a
Packard Top-count microplate scintillation counter with quenching correction after
addition of 45 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/ICs0)™), where ny = slope factor using Excel-fit 4 software (Microsoft). ICsg
values were derived from the inhibition curve and the affinity constant (K;) values were
calculated using the Cheng-Prussoff equation K; = ICs¢/(1+[L]/Kp) where [L] is the
concentration of radioligand and Kp 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.



Suppositories of the follow ng conposition are
manuf actured: ng / supp. Active substance 15

wEEposittdry nass 1285 Tot al

is nelted in a

gl ass or steel

1300 The supposi t BPCYERHSS059908

_y&ssel, mxed thoroughly

and cooled to 45 0C. Thereupon,” the finely powdered

ﬁ%lieée substance is added thereto and stirred until it
i spersed conpletely. The m xture is poured into

supﬁa«aﬁipil@Ny. nmoul dﬂ(fJEK?)EhL(ipNB)N S f’i E&aranEfNo.t IoH:ooKi:{NKBlh (uM)
packed 4 ndi vi ddal |y PH°%x paper or n¥tal foil. The0%%7
fol T owmgng Exanpl es 1hlogsd rate [the present 1 nventi ong.0026
without lim¢ting it ALl temeratures are given in
degr ees’ Cel si us. EXP%IQVWE_I\I‘I’A[ PROCEDUES 0.0038
Abbrevijgti ons: |[CH2CI g og3di chi or omet hagie; DVAP| = 0.0058
di met hyl am nopyridine; HOBt = 1- hydroxy-benzotri azol
hydrat 11EDC = 0.0118 768 0.0147
= 3-dijpethytanm nopr gpyd4 - 3- etihyt car bggdr T de 0.0289
hydrochl oride; |[Et3N = triethyllam ne; EtOAc = ethyl
acet at &3 H = hexane; ®I5= room tenperéture; PPh 3= 0.0349
triphenytphosphine ;573 71 0.0061
15 0.0063 72 0.0209
16 0.0092 73 0.0068
17 0.0118 74 0.0186
18 0.0227 75 0.0336
19 0.0058 76 0.0035
20 0.017 77 0.0328
21 0.0056 78 0.0272
25 0.0633 79 0.0272
26 0.066 80 0.0015
28 0.059 81 0.0048
30 0.08 82 0.0032
31 0.005 83 0.0006
34 0.047 84 0.022
35 0.002 85 0.0075
36 0.084 86 0.0043
37 0.0316 87 0.0562
38 0.0156 89 0.0091
39 0.0093 90 0.011
40 0.0068 91 0.0184
41 0.0664 92 0.0338
42 0.0255 93 0.0646
43 0.0246 95 0.0524
44 0.0118 97 0.0675
45 0.0073 98 0.0457
46 0.0019 101 0.046
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DBAD = di-tert-
procedure |

butyl azodicarb

Am d coupling (pyrrolidine Xl

oxyl ate. Gener al

and

w@a00boxb3 ¢ acid) To a stirred solution of a ceCDBR}NS/E59908
acid derivative (commercially

t he Iiterature)

{ ) nf

(1 nnDI) in 1

ail abl e or

known in

L of CHQCQ was added

1
\J. \) LI I Ul L
nmol ) . 47’After or

N
FEAC, \

e hou

T o

AN C+ 2
II\JI_Jt ||u | = e J

addeg a pyrr

|
\I\J.\)
D | d||4%0914

i nt er magli at e of
stirred at RT

o

geneD@hzdornul

ver nlnhf anhd

a (XI'1)1p3The m

hnnnnurnd onhto

Xt ur e Mex7

nt er and
A )

extrac?%d wth

Ve coﬁ

blned dpganlc p

;gées 0.004

were dsped over
ElLash chromat od

NaZSG)Qo@md con

rapnhv _or prepar

centr atied under

ative HPLC affor

vacuo).0309
ded _t he

title ebnpound)

GeneP&/8%r oced

ure Ilﬂoabuplin

y bet WeEMHo

a compgpnd of T
solution of th

ormul g o4 and
> pyrrolidine (

an aci dqoghtorid
1 mml) of for

A 0.0028
la (XI1)

in CH2E#2 (10

rL) wad-4®Reat ed

with Et8N (1.2

mol ) &Pl

am act gg chiori
overni ght. Puri

e_ (J. 6006[5'”) dan
fication by pre

dstiTrgg at RT
parative HPLC y

0.0177
el ded

the tibpe conpound. G&A&Tal prlocedurdllll: M tsunob0037

4 + n PPk 12
rcacti FrEIT o

JUt | ”0005
suspenSion in 1

\2.2 i ') Was
0% ol )

uuunugogizs esth . the b (16

[HF (5 The

and thé8phenm

\WRr o ﬁ!‘l!‘lr\!‘l

pyrl dJOﬁOi)I or I m dilB- oI (1 5 nmod.§177

armil o

t Al ~n nf
C Al IIUI UI
114
i was contin

Af RT
g? XV addegog%d stir Jed aﬁjg¥4

bn cel D064

r aci due

s flilbtered
The crude

react 0O01 M xt ur

trated Hndnr

V, Xl
over ni gt . The

and then concent

iELE

r
e
ac

o

MAth

TIOOcT cCoToauo

n EtCQ@ ‘gashéd

was dI§L0|VedI

er Na23(1)7t Col
HPLC \/| el ded th

the organi ¢ phe
chr omat ogr r-mh\/ or preparat Lve

ISe Wag.0§94 ed ov

conpouﬁd DescrlptloHOB?Ipyrrolldlne lilAt er medj at es 8003

formula Xirt-B, XV-A and XV-B Pyrrofidine interned ates

of formula XII-B Pyrrolidine XI|-B- 1
The compounds of formula I as well as their pharmaceutically usable acid addition

salts can be used as medicaments, e.g. in the form of pharmaceutical preparations. The

pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated
tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The
administration can, however, also be effected rectally, e.g. in the form of suppositories, or

parenterally, e.g. in the form of injection solutions.

The compounds of formula I and their pharmaceutically usable acid addition salts
can be processed with pharmaceutically inert, inorganic or organic excipients for the
production of 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 e.g. water,

polyols, saccharose, invert sugar, glucose etc.

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

vegetable oils etc.
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(3RS, 4SR) - 3- (3, 4-Di chl oro-phenyl )-4-[(RS)-1-(4-trifluo
romet hyl - phenoxy) -ethyl]- pyrrolidine a)

w0 2§008BReAURS) - | - Benzyl - 4- ( 3, 4- di chl or o- phenyl| ) PO/EPI0$/059908

in-3-yll-ethanone (1 X-1) A soLg]Ejon of
N- (et hoxynet hyl) -N- (phenyl hyl) -N-

tri | si) vl h ] 0 i
s SR TR T T SR
penitloplid boliquid polyobdtsol uti on of

(E)-4-(3, 4-di chl oro- phenyl ) - but -3-en-2-one (19.80 g,

?mlo)g I%[o@(lé)gb %pgpl{%{%u;ﬁf c&iﬁ% %&91% %ré g(?l‘ggi%gg%%erv\?ﬁg&gsolubﬂizers,

stebnbversl westmp; dgantssahwusifiors, snestegtisy qodalants, RFoO@ts, ealtsdor varying

T e
0BeP)headpleorichdly valdalde gul{s8Bicéd of the title conpound as
ayellowoil. ES-Ms nfe: 348.2 (MtH +) . Db)

RS) . - - N - i i i}
(RS) the BEASR AR5 b DL it dnd R ShLaTSS RERRIA s A
{ER)idial f{BBRMERS)in eadhgrz ¢ ular-a:, 4n Remdralomahp hasapf prapyr

L i e 3o v ’

b S Rd e FHIANobe 4514 o (RS KB ofh sompayadior

ganegal yorimulet shambhlee {Hpxepr)até, bixh@a@ghythe @b@t31ppet hmitgad ko be
t wer e added portion wise LiAIH4 (2.05

é%g‘gqeg?)fleﬁo e%sgag}"i rring was continued for one hour,

and the reaction mxture was carefully quenched by

addi tion of agq. NH4O , condeampiltAd under vacuo and

t he I G

e BAAESE o AL M Ay AT AL B Q19N
vacuo The two di astereoi soneres were separated by
col urm chromat ography (Si @2, EtQAc/H, 1:1) mgAhtilked
%ﬁ%sﬁbgtgﬁj’ R, 4RS) - | - benzyl - 4-( 3, 4-

I chl oro- phenyl)-pyrrolidin-3-yl]-ethanol (X—B-I) 4. 69
baqt@t%) as a white solid ES-Ms mfe: 350.2 (M+HI5+) and
B st % (3SR, 4RS)-I -benzyl - 4- (3, 4- di chl or o- phepyl ) -

pyrro in-3-yl]-ethanol (X-A-1) 5.30 g (35 % as a
Wh¢moerysiollind cEBUO®B mfe: 350.2 (MrH +) .

Magnesium stearate 1
Tablet weight 100

Example B
Capsules of the following composition are manufactured:

mg / capsule
Active substance 10
Lactose 155
Corn starch 30
Talc 5
Capsule fill weight 200

The active substance, lactose and corn starch are firstly mixed in a mixer and then

in a comminuting machine. The mixture is returned to the mixer, the talc is added
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c)
(3RS, 4SR) - | - Benzyl - 3- (3, 4-di chl oro-phenyl )-4-[(RS) -1 - (

wd2amwioid1edr oret hyl - phenoxy) - ethyl | -pyrrol i di PEI/EP2008/059908

(XI-B-1) To a suspension of PPh3 (PPh 3 polymer bound,
3 mmol PPh3/g resin) (1.80 g, 5.59 mmol) in THF (40

t [ ed 4-trifl. 0 - 0 .
fieles8 i s By RERE AN SiskbiegV BLETS MBI R oBbhne
gfpiseles.5 mi nut es was added (SR)-1 -

[ (3SR, 4RS) - | - benzyl - 4- (3, 4-di chl or o- phenyl ) -pyrrolidin
-3-yl]-ethanol (X-B-1) (O. 54 mmol ). The
reaction m xture was stlrr%gi%gl&?gmght at RT,
filtsumdsivoricelf ttecfobodingenognsitian ec ruardéactmduo.
Extraction with Et OAc/ag. NaOH IM followed by col um
chromat ography (Si 2, EtQAc/H, 1:6) yielded /95% g
(79 %9 of the title conpound as a col orl ess - VB
Attave sebFailce( MkH +) . d)

) (3, 4-Di chl oro- phenyl ) -4-[(RS) -1 - rifluo
glgﬁgsl%%?) enoxy) et hyl | pyrrolidine (XH B- I)(l#gSt
sol ution of Total 1300
(3RS 4SR)-I - benzyl - 3- (3, 4-di chl oro- phenyl )-4-[ (RS) -1 - (

(a - Bh GBI, s BARAR I o L0 lecl R Bl Msouichpy and
vededipded (D . Theravipo(1,3he finglypbyvderfed 2¢tveubstimilipadsled ydreto and
STAESATRL R AL AHLAN, YR O DU b o
of wdteblamize,défs sodopbdhé suppoierie @rerthyn reiayved fn dieahowfls and

ion wise. After three
E%C%Fggm?\; @lyqﬁg}mr‘ggﬁ??%%%%ﬁ%hre was filtered on
celite, the solvent renoved under vacuo, followed by

ext r Abe follawinz Framptyadllustigte tha Pesentdttsasipe whiput iniing it. All

&ﬁq% r Na2SO4 and col umm
C ro%tﬁgeg?ges en"@d@ggéé%g{}mm 9:1) yielded 0.54 ¢
(67 %9 of the t|tIe conmpound as a colorless oil. ES-M

me: 404.2 (MrH +) g P%HIMENﬁAmR&dEﬁﬂZEs

5-Chl oro-2-{(RS) -1 -[(SSR 4RS) - 4- ( 3, 4-di chl or o- phenyl ) -
Abbresiatign- 3-yi | - et hoxy} -

CH,Cl, = dichloromethane;

DMAP = dimethylaminopyridine;

HOBt = 1-hydroxy-benzotriazol hydrat;

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

EtOAc = ethyl acetate;

H = hexane;

RT = room temperature;

PPh; = triphenylphosphine;

DBAD = di-tert-butyl azodicarboxylate.

General procedure I: Amid coupling (pyrrolidine XII and carboxvlic 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 Et;N (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
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pyri di ne a)
2-{(RS)-1-[ (3SR, 4RS) - | - Benzyl - 4- (3, 4-di chl or o- phenyl ) -

wW@pewolkdtad n- 3-yl | - et hoxy}-5- chloro-pyridi ne (MFBPRYS/059908

To a suspension of PPh 3 (PPpmg pol yner bound, 3 nmol
PPh 3/g resi n) (3 14 g, 9.4 m®l) in THF (70 nL) at 0

anrm? o1ito wdtﬁr an ilsgt%g W ‘%18(5191 (ﬂ% o'coﬁn%me%%ﬁ\getmc p}?ses were dried
ovay d}{@&om @@dgdrz(t@h)nde.r P@@SWM@MDmbmgmhyzpr preparative HPLC

g@orﬂegiﬂféh[ tgrcgrrﬁ#gggl )-pyrrolidin-3-yl]-ethanol (X-B-1)

The reaction m xture was stirred

@\éﬁ&aml‘étﬂédu@& Il%ouﬁlhﬂgtl%&&&n%o%%duﬁq@ AR RANLANLHARSEid chlorid
under vacuo. Exiraction wth EtOAc/ aq. Na I

CH
Aopluiaea! By rstaligied hnomab o faspiie (a1 on CIEGOAG DL pveyreated
M’lltﬁlqulq\ﬂ( 2 Kl:l‘n(g) Qlﬁi aAci n?éhl%ﬂﬁe 1I 3 hﬁn(ﬁfﬁﬂ?&ﬂ%daﬁ R overnight.

colorless oil

Budwa@p@bw{f‘(m&twreHRL&ReldRisyhemﬂ(ezomp@poﬁ| or o- phenyl ) -
pyrrolidin-3-yll-ethoxy}- pyridine (XIl-B-2) To a
solution of 2-{ (RS)-I-

Gersr pregydure HenWitsunpbp3eattidnchl or o- phenyl ) - pyrrol i di n

E{%ﬁ%&dnamg}l}%% g n?/rgéﬁ "w%s B%hgkgegsl nﬁ%ﬁ Tﬁgz(ég énLgl e the DBAD
6 (Bngra e)Ph@ﬂolzpﬂldznw pPrhyTon wlen hy(l Thingyl pivoreradtied. After 5
@ﬁﬁ' fl&'r tflle e GRI Foquh%I (fnof(V%valg 918'(5 da%ttd sBIrln g uas contlnued at

‘es were renove er vacuo, he crude Wwas
til'sweinigd. The Re@dn(B3turt vabélteed oa thlme ahd dfenrot)cegptmted under

%{Eug fle HA3e {%9‘21%9 w@? fséo%d% %FO{X fv\t'esllélecf \thl?g I}\(J')a%ﬁ (ﬁl(e/l) and the

e reaction mx ure was tered on celite,
e@anenmasee«mwileutd@Md@iazﬁ@@lﬁnlumolchmmdogylphmoemtepa‘ati‘izeoﬁ‘IPLC

HCO 3 (basic pH). The organic phases
ltdedgh‘r aﬁ/ uggq 4and col um chronmat ography (Si Q2

CH2d 2/ MeCH 9 1) vi eI ded O 749 (54 %9 of the title
Ix_e,§/rg%1rpollon C??S S)(f ?m%r glsrrsl’ecf) ates ofEfS rrrl\llﬁar}zl? B, %@A ané WBH
6 {(SR)-I -[ (3RS, 4SR) - 4- (3, 4- Di chl or o- phenyl ) - pyrrolidi
3-yl]-ethoxy} P@rro?td{nré%rftlegrgle!hates of formula XII-B
Pyrrolidine XII-B-1
(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-trifluoromethyl-phenoxy)-ethyl]-

pyrrolidine
o
@)

XII-B-1

a) 1-[(3SR,4RS)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl|-ethanone (IX-1)

A solution of N-(methoxymethyl)-N-(phenylmethyl)-N-(trimethylsilyl)methylamine
(32.78 g, 0.138 mol) in CH,Cl, (50 mL) was added dropwise, over a 30 minutes period, to
a stirred solution of (E)-4-(3,4-dichloro-phenyl)-but-3-en-2-one (19.80 g, 0.092 mol)
and trifluoroacetic acid (1.05 mL, 0.009 mol) 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. It was then
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a)
6-{(SR)-1-[ (3RS, 4SR) - | - Benzyl - 4- (3, 4-di chl or o- phenyl ) -

wW@Rewolkdtad n- 3-yl | - et hoxy}- nicotinonitrile (X PGFBP2008059908

a suspensi on of PPh3 (PPh 3 pp%%_mar bound, 3 mmol
PPhS/g resin) (1.97 g) in THF {300 nL)at 0 OC were

PRI s SR MR Wbl 5Bl il TR o
@ﬁs)iedi 28.6 3RS AGRY the-tiienoydpodn( s 4 yellavhdib ESpYI& my/e) 348.2 (M+H").
pyrrolidin-3-yl]-ethanol (1.20 g, 3.4 mol, descri bed
herei n above). The reaction m xture was stirred over

bi GiR)-laf(SELARE|-I ttened-4e(3, &Hldhﬂ(ﬁ’Oﬂﬁﬂknﬁl@Wﬁbhdmti}dl]hﬂu]ﬁk&rol (X-A-

1) and (S (ASRARS)- - PICRIOTO ) idin-3:vH -ethanol
xX-®2 )g(66°/<) of the title corrpound asacolorless
Bb peapor of ?%E‘é@%y bt s andperoomhsayh ot 7all-

E\than(yﬂel (-IEIIDQXA_}/% g, .@Btrhe1D M THFI(80(( L) at? B) wdie added portion wise

ﬁ‘AA }hlg%? 0(0% Ern%}?c%ﬁqr lalﬂg)\;\’éﬁﬁ i SF%gﬂr P8E paprh algd the reaction mixture

ghé ce&ffbﬂ?ét{r}rerrcﬁé&ﬁ’}t adumet & quN@L@g é:@rclj&ehtréf}dmm%ﬂ vacuo and the
I SSOIl ved | S ,aaae
Riflust Gfragted 33 A %Ps&rwﬁ? AR i e fed on NasSOs and

Sdricehirngd Wﬂéer(i/@ﬂid Mhetwd Alastdrdddherd twelrd: sepyﬁlt@ﬁbyl ®@$Pumn

r e r em) v u and .t soI v
f C; ‘%‘?E‘ B)OélFldzgR jgﬁé‘ S)zln ek ha ?3 4-
Mﬁlo@%ﬁ@'ﬂﬂpwﬂr&ﬁﬂlﬂ‘ﬁﬁ] eﬁah@lr (X-Br 19&1 dOouUBS ks KRtk Belid ES-MS

reactio sol ven

riagstd WD Apa ¢ B SR Perin-b e asigo wertt)-

A AG-vI NaHERL I XL Ra i5S00H)35 9 aGFERTEd PHaNS $n/¥We356.2
g’{'. eqlon Na!\IgSq 4§nd 212I urml[g_d?hro)trr%taography (SO,

A2 2/ MeOH 9:1) yielded 0.36 g (60 % of the title
conpound as a colorless oil. ES-M5 nmfe: 362.3 (M+H +)
. rroert_jlrne XII-B4- )

&ﬁr ydvlroﬁﬁﬂl‘@)@d 1351)

To a suspension of PPhs (PPhs polymer bound, 3 mmol PPhs/g resin) (1.80 g, 5.59
mmol) in THF (40 mL) at 0 °C were added 4-trifluoromethyl-phenol(0.618 g, 3.81
mmol) and then DBAD (0.936 g, 4.07 mmol). After 5 minutes was added (SR)-1-
[(3SR,4RS)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-ethanol (X-B-1) (0.89 g,
2.54 mmol). 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 (SiO,, EtOAc/H, 1:6) yielded 0.990 g (79 %) of the title compound as a
colorless oil. ES-MS m/e: 493.0 (M+H").

d) (3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-trifluoromethyl-phenoxy)-ethyl]-
pyrrolidine (XII-B-1)

To a solution of (3RS,4SR)-1-benzyl-3-(3,4-dichloro-phenyl)-4-[(RS)-1-(4-
trifluoromethyl-phenoxy)-ethyl|-pyrrolidine (XI-B-1) 0.99 g (2.00 mmol) dissolved in
CH3CN (25 mL) was added 0.40 mL (3.00 mmol) of 2,2,2-trichloroethyl chloroformate
and stirring was continued for 4 hours at RT. Volatiles were removed under vacuo, and
the crude was dissolved in AcOH (20 mL) before a total of 800 mg of Zn dust was added
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trifluoronethyl-pyridinea)
2-{(SR) -1 - [(3RS, 4SR) - | - Benzyl - 4- ( 3, 4-di chl or o- phenyl ) -

W@gewoldie n- 3-yl | - et hoxy}-5- trifluoronethyl - ppei/EP1068/059908

(XI-B-4) To a suspension of PPES'S (PPh 3 pol yner bound,
3 mmol PPh 3/g reS| n) (0.77 g)”in THF (25 nL) at 0 OC

G RT R o NP HAED (B g e el ehe

sddad removed under Vacuo, followed by extractlon w1th EtOAc/aq. NaHC03 (basu:

| - R R
P kAT SR o SRR Yyl o it LR i
hehELMabbve)). yiddel 0.80g(670%) of bhkmtle cmmposncﬂ ny ®cblon@ss oil. ES-MS

ni t wfiltered on celite and concentrated under
B 2RIt on wr th Rt o) ag. NaOH IM fol | owed by

coI umm chr onmat ogr aphy (ﬂvmhdiﬂewm 1: 4) yi el ded

5Cl%%x(o'vg— @Séolf L{%Qf éh% gljrg)dpl?esny pyrro 1din-33 “yl]-ethoxy}-

2 {(SR) -1 -[ (3RS, 4SR) - 4- (3,4pjand1hhoro phenyl ) -pyrrolidi
-3-yll-ethoxy}-5- trifluoronethyl -&yridi ne (Xl1-B-4)

To a solution of 2-4 (SR-I- ﬂ
4

[ (3RS, 4SR) - | - benzyl - i chyoro- phenyl ) -pyrrolidin
-3- yl]-ethoxy}-5-t4] o @yIprridine 0.45 g
(0.91 mmol ) dissolved int
0.30 nmL (2.7 mmol ) of 1-c roet hyl chl orof ormate and
0.46 nL of Hunig's base. Thet reacti orxppxs ure was
heated at 100 OC for one hour. After cooling down to
RT, volatiles were renoved under vacuo and the crude
Wﬁ{@lﬁﬁokgﬁ@' 4RS‘) Mpeh - (8- dict beo BRI - B rBlidih LB § | \WBdxy}-5-
heated a for 30 m nutes and after cooll ng down
dﬂOEWDWWkHQ€XHEéQmere removed under vacuo and the

[ n f
?S%sQﬁ%n%@ﬁoﬁPﬁEﬁ}FﬁsQM%b%gﬁgggl%%ﬂhyﬂizggﬁggﬁée@A%Pbﬂrnan
tr THE (domboand @yer addgdw Plro-wurigdine2-oESL 4 gnded2 mowloand then

bm@ Ul>578 R5 Qlllrhgl'[) NErells! mBrudes was added (SR)-1-[(3SR, 4RS) 1-benzyl-4-
| oro-22{(S (3R 4S)-4-(3- chl oro-4-f| uor o- phen I

§3.,Wtqhb1rpdthn;§ yhirobdinocyl -ethanol (X-B-1) (1.50 g, 4.28 mmol).

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 (SiO,,
EtOAc/H, 1:6) yielded 1.71 g (87 %) of the title compound as a colorless oil. ES-MS m/e:
461.2 (M+H").

b) 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl | -ethoxvyi-
pyridine (XI1-B-2)

To a solution of 2-{(RS)-1-[(3SR,4RS)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-5-chloro-pyridine_(XI-B-2) 1.71 g (3.71 mmol) dissolved in CH3CN (50 mL)
was added 0.75 mL (5.57 mmol) of 2,2,2-trichloroethyl chloroformate and stirring was

continued for 4 hours at RT. Volatiles were removed under vacuo, and the crude was
dissolved in AcOH (30 mL) before a total of 1.0 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,SO, and column chromatography (SiO,, CH,Cl,/MeOH 9:1)
yielded 0.74g (54 %) of the title compound as a colorless oil. ES-MS m/e: 373.1 (M+H").
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pyri di nea)
| -(I-Benzyl -2, 5-di hvdro-| H pyrrol - 3-yl ) -et hanone

W@ X08p10)916D a sol ution of PCT/EP2008/059908

N- ( met hoxynet hyl ) - N- ( phenyl netE%/I)-l\l-(trinethylsilyl)m
ethylamne (9.76 g, 0.041 nol)~in CH2A 2 (40 nL) at O

0C, was added dropw se VACTISTY: o) 5 ut es period

but - 3-yn-2-one (2.0 g, %lbr?g*mﬂ%lowed by

tor { (SR 1] (BERSe4SR) - %@,@Dﬁﬂll(ﬁﬂ) phenyD- B0 liakdd-B-yl wahyxy}-nicotinonitrile
exothermc reaction). The ice bath wag renoved after

30 mnutes, and the solution was stifred at 25 0C for
an additional 2 h. It s_then c ntrated and
purification by flash g it ogr (Si 2,

Et OAc/ Hept ane 1:1) afforded. 25960g (49 % of the title
conpound as a yellow oil. E$ me: 202.2 (M+H +)

b) N

-[ (3R, 4S) -1 - Benzyl - 4- ( 3- chl dF o- 4x||fB|.3UOI‘O phenyl )-pyrro

%l )Ii g'ﬁ ¢§ gj L |Lﬁ é%g 4E§)n ? %e ésdé @A. dic orQ pﬁen\ﬁ)d pvrrgldm-\g’?@] fgleV I-

U1 uti{ at aduv )

nigotifoMEileqx) BAR) - B NAP (76 mg, 0.05 eq.) and

Tt ob PR ABBR R oG el s Bain b7 o) in T

{300lMRd0 bY werd dddbé BZIWHfoxy n1cot1non1tr1le (0.61 g, 5.1 mmol) and then

B SXGacA R e e U5 Gl SRR Gt Gt aichoro-

bRerfyll)- mfblﬁiﬂﬂge/h}f ethhesl (undey3.¥aauel, dduribdd leadih @Bowy. The

flash chromat ogr.aphy (Si.Q2, Ac/ tane 2/ 1)
ERF YR Y0 “{rﬁ‘g Oy R ioh BT hggreT B seiie ﬂn%gorﬁewaéfﬂ under
y&uboRxt@iction Gjith EtOAc/aq.NaOH 1M, followed by column chromatography (SiO,,

é}(i)) /}—% ﬁs:%w efl 1@5%2@%?/0)(%(“7&? tltgfl)(?org?ﬁp%(nf l)alél?lrcglo Igs%%ll sRis m/e:
U{BRMSYF') - Benzyl - 4- (3-chl or o- 4- f | uor o- phenyl ) - pyrrol i
di n-3-yll-ethanol (X-B-5) To a soI ution of
-[ (3R, 4S) -1 -benzyl - 4-(3-chl oro-4-fl uoro-phenyl)-pyrro
bi li{(518- ¥ [ (BRS @6RRAGBA- 10 Al réTheyl B pyridmdih-3-1] -Etox( 17

n.) .at 0. 0C were added portion wse LiAIH4 (19 ny,
QJE&Q&%L?JC—%@—Q}I X ing was continued for one hour, and
trba sbr@6h 'o@@ {8t EIZ@’R ASRE-ALIRhILy (FHanRaheg- ﬂh)ényl) pyrrohdm 3-

addi tion of aq. concentyrated under vacuo
i @tl‘tgxg}mgptmomtrﬂe 0.75 g (1.70 mmol) dissolved in CH3CN (50 mL) was added

0.56 mL (4.14 mmol) of 2,2,2-trichloroethyl chloroformate and stirring was continued
for 4 hours at RT. Volatiles were removed under vacuo, and the crude was dissolved in
AcOH (30 mL) before a total of 0.45 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 (SiO,, CH,Cl,/MeOH 9:1) yielded 0.36 g
(60 %) of the title compound as a colorless oil. ES-MS m/e: 362.3 (M+H").

Pyrrolidine XII-B-4

2-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-ethoxy}-5-
trifluoromethyl-pyridine
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extracted wth Et CAC. The conbi ned organi c phases were
dried on Na2S™ and concentrated under vacuo. The two

walc@sheriedi soneres were separated by columm  PCT/EP2008/059908

chr omat ogr aphy (Si 2, Et QAc/H, % 1) to yield
(R)-I-[(3R,4S)-I-benzy|-4-(3 ¢l or o- 4-
fluoro-phenyl)-pyrrolidin-3-yl] -etﬁapol (X-B-5) 81
ng (42 %9 as a white SO|Id ES- M5 ni 334 2 (M:H +)
and

(S)-1-1(3R 4S)-I-benzyb -chl £4-f | uoro-phenyl) -
pyrrolidin-3-yl] -ethanol 43 ng (22 %9 as a
white solid ES-M5 nfe: 334. :

2-{(S)-1-[(3R 49) -1 -Benzyl - w 3 chloro 4 fl uor o- phenyl

)-pyrrolidin-3-yll-ethoxy}-5" chlxama-pyridine (Xl -B-5)
To a suspen5|on of PPh3 (PPh 3 pol ymer bound“3 nmol

g§1 ;%m% ] pﬁ% pyrldfn 2-ol (47‘ng, O 36‘nnDI)
mmol ). After 5 mnutes was
dddedspeR)ioh of T(’BER (aﬂ’B)lg j)ol‘;z)lar:ﬂzlyrbu,nfdi1 3 mmol PPhs/g resin) (0.77 g) in THF (25

bt 50b O e a5 S RSk Ul S ¥k )R ARIS an e

er e on mXx
BDBAD (rO 49h). AfterT mufutéSt\eerselddﬂh(RféHl { @R&ASR b rbeent rat3et dichloro-

ti /
PR D AR D SRR D0 br B i 8k b Min pbove). The
ﬂﬂaat)orymﬁtthszBStmgd 084 fightat RTheltdred blea cdoerpalicchcastraed under
il. - n.e: M+H , + .
SR BAER 8 Wi HONRLRNG 18 Zola el oy cptil ehrgmapagrogby (510,
E+@ya/Holl i43liiokd3d 9145-267B 0ydf thytld cinmyeuKlab a BoB)leS@IlaES-MS m/e:

[ +of
%Q%%ngﬁgﬁ(SR,4S)-l-benzyl-4-(3-ch|oro-4-f|uoro-phenyl
)-pyrrolidin-3- yl]-ethoxy}-5-chloro-pyridine 88 ngy
&9;%8ﬂ8?8h%R§M§ﬁ9h&§ﬂub Hg%%ﬁﬁﬂﬂ£DVH mﬁﬁyﬁl£7gﬁg}5-
U. UU 11 \U. o N | LLLLAYA] ) Ul CTIT UT UTU 11 CITIT Ul Ul alt ai’]d

&ﬂﬁﬁmﬂhe@@lbhﬂhﬁeéXH&B@) The reactlon n1xture was

eat ed at do
BE3GhiRb of & U LPuRnSalr et 4 56 R0 e e FagRotidin--
Vidstlthx$ 56! tvift dotomdRyDipy(i@in¥l0)45 glt®e91 mmol) dissolved in toluene (5 mL)
were added 0.30 mL (2.7 mmol) of 1-chloroethyl chloroformate and 0.46 mL of Hunig’s

base. The reaction mixture was heated at 100 °C for one hour. After cooling down to RT,
volatiles were removed under vacuo and the crude was dissolved in MeOH (5 mL). The
reaction mixture was heated at 85 °C for 30 minutes and after cooling down to RT,
volatiles were removed under vacuo and the residue was directly purified on column
chromatography (SiO,, CH,Cl,/MeOH 9:1) yielded 0.32 g (87 %) of the title compound
as a light yellow oil. ES-MS m/e: 405.9 (M+H").

Pyrrolidine XII-B-5

5-Chloro-2-{(S)-1-[(3R,4S)-4-(3-chloro-4-fluoro-phenyl)-pyrrolidin-3-yl]-ethoxy}-
pyridine
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reaction m xture was heated at 85 OC for 30 mi nutes
and after cooling down to RT, volatiles were renoved

wap@enisderuo and the residue was directly puriPCEHEPIINS/059908

col utm chr omat ogr aphy (Si 2, a2/ MeCH 9:1) vyielded
43 ng (61 % ofthetitle conpound as a light yellow
oil. ESSMs me: 355.1 (M+H +) . Pyrrq,g|idine Xll-B-6
6-{(S)-1-[(3R, 4S)-4-(3-Ch| oro-4-f ro- phenyl ) -pyrroli
di n- 3-yl ] - et hoxy} - nlcotlﬂ@rlle\
6-{(S)-1-[(3R 4S)-1-Berfzy ro4f|uoro phenyl
)-pyrrolidin-3-yll-ethoxy}- otinonitrile (Xl -B-6)
To a stirred solution of 43 (0.13 mml) of
(S)-1-[(3R 4S)-1-benzyl -4-(3-ehl orp; 4
fluoro phenyl)-pyrrolldlnSyI] ethanol in DMF (5 nL)
dizyl ih9dnegl H-@y1r®]-grphl-gthar dbt i on mixture

453 RS R 680, KL A0 AL, Bcamin

(9226 £19,040.M@) mGH)Cli (H0DNE) §t 01°Grivs addedabidiedisdeopwidseinutes
?eac dt9ARS. Hi@es(z\‘li\)ag;b'o%’ﬁ?ol?foﬁ?&é&bﬁgltﬁ%r&cetmﬁnd (0.22 mL, 0.003

i on concentra er va
Bol x (@etyi conthwitie r&tc@an). Ah2 Ge Hagh Waswetholyyd eftdridinminutes, and the

S BFP4R85 AR 654 Oror FLOARLH 253110 BlAedh A8 IR (8
miaficadi8 6 by fladdhreinatdgyaphy (S1Oz, EtOAc/Heptane 1:1) afforded 2.90 g (49 %)

95 bR A sy ageyy ey

sol uti on of

Alwoolejkedifiislowuedharged tuokdereargor Wimmommacad)ﬂb&jetmemsi mg,

33r chl et hyl rofo mat e
E)gS §% I%[N%TP (']ZB 8 Og 54 génd %hc(ltel?orrgac{hilorﬁ phendlb ron\i%%ad (850
heal. quat 6011020 O(ﬂMe\OH anxlhé Oholu pf HAD were alded lfoitqm(éd\lmy 1t@-benzyl-

VO ved under vacuo, and t
B BB PR SR TSRy S SRR AR R kGl g for2
heatsadobtd BSNAC HIbztncB@nmrnwxca?smalw vafuoePuidfaaltion dyy dlasin
El?ror%-le-ﬂtography (Si0,, EtOAc/Heptane 2/1) afforded 180 mg (22 %) of the title product

as a light yellow oil.

c) (S)-1-[(3R,4S)-1-Benzyl-4-(3-chloro-4-fluoro-phenyl)-pyrrolidin-3-yl| -ethanol (X-A-
5) and (R)-1-[(3R,4S)-1-Benzyl-4-(3-chloro-4-fluoro-phenyl)-pyrrolidin-3-yl|-ethanol
(X-B-5)

To a solution of 1-[(3R,4S)-1-benzyl-4-(3-chloro-4-fluoro-phenyl)-pyrrolidin-3-yl]-
ethanone (191 mg, 0.57 mmol) in THF (7 mL) at 0 °C were added portion wise LiAlH,4

(19 mg, 0.50 mmol). Stirring was continued for one hour, and the reaction mixture was
carefully quenched by addition of aq. NH4Cl, 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 (R)-1-[(3R,4S)-1-benzyl-4-(3-chloro-4-
fluoro-phenyl)-pyrrolidin-3-yl]-ethanol (X-B-5) 81 mg (42 %) as a white solid ES-MS
m/e: 334.2 (M+H") and (S)-1-[(3R,4S)-1-benzyl-4-(3-chloro-4-fluoro-phenyl)-
pyrrolidin-3-yl]-ethanol (X-A-5) 43 mg (22 %) as a white solid ES-MS m/e: 334.2
(M+H").



10

15

20

25

30

vol atil es were renpoved under vacuo and the resi due was
directly purified on columm chromat ography (Si Q2

WERBOORIMECH 9: 1) yiel ded 28 mg (72 % of the PUT/ER2008/059908

conmpound as a |ight yellom10|I29ES M5 me: 346.1 (MH
+) . Pyrrolidine XIl-B-7
5-Chloro-2-{(S)-I-[(3R 4S)-4-(3, 4-di fl uoro-phenyl) - pyr
rolidin-3-yl]-ethoxy}-pyridine a)
i) 2GR 14SBRI4SBé AZanlzyl44-( B cHloch -fH flioro-ph bre)y by rrglydin G-yl thethoxyt-5-
ﬁ»x} 1ne 5 I X-7) A two necked flask was charged

r hodi unm(acac) bi s et hylene (0.239 g,
(0%} @5uqn1tn$10n ORPPIBI(RRR; p&lynaébb@ind)3 @omelgDhsandsin) (141 mg, 0.53

A AR R R e NP B e il B g 38 ot and

theIDBYeD£90 m2, (539 dlirhylirAfeel Bhpiyittes hva8add (89 har@ﬁ)h,eS) 1-benzyl-4-

R4 nueT hERE R T N S fetBRe AT it a3 el The¥eaction

Hﬁﬂum szUsItlhfed oaéd rghthy R ﬁBd‘re@ bfl Qeltt agd agivynir8ednder vacuo.

TR R K

EJOAc/ bI) 1:3) vielded 88 mg (81 %) of the tltle compound as a colorless oil. ES-MS m/e:
g%ﬁ-%-[%ﬁ,4S)-I-Benzyl-4-(3,4-dif|uoro-phenyl)-pyrro
tH-n M V- et hanol (X A-7) and(R)-1- [(3R 4S)
-1-Benzyl -4- (3, 4-difluoro- phenyl) pyrrolldln 3 -yl
7 T |

pﬁm&héﬁﬁmhmapne (2 31 g, 7 32 nnDI) in THF (80 nL) at

PAgpIUCaR 211G e ke e -@% “@ﬁéooﬁﬁﬁorgahanvﬁwrrohdm >

ffl@%ﬂ{dx?DSfﬂhlﬁrUfﬁrM@& gsahefold mneplipdicdobdd by tagkdiet(D &L )afere

concen ed. under v and th pr.oduc
%&46@&&%%%@@5\@% L-thigressivic ﬁleaofewa%fﬁ red g HQ%%ISO{/\EP%% s base.
Uhé Bdc@sh NadSAvAMdate® Bt BTN CAbEEnINGlET Aﬁ@%@hng Bewh WORT,
di ast er eoi soneres were separated by c

&ﬂﬁ%lﬁwsrgrr%ﬂyﬁd(@d@m@@& g Cer?LYaSt sg?fgflan MeOH (5 mL). The

tRtidr i3 ReARs Heategnesd °G4fo@ 30 Midirfeb et &ftd@'&@@]‘]ﬂ down to RT,
pyrrolidin-3-yl] -ethanol XLB 7), 0.98 $42 9 S a

Wﬂpftﬂés WHleirgmpte qﬂr wacug pgd fhe residue was dlrec ly purified on column
chromatography (SiO,, CH,Cl,/MeOH 9:1) yielded 43 mg (61 %) of the title compound

as a light yellow oil. ES-MS m/e: 355.1 (M+H").

Pyrrolidine XII-B-6

6-{(S)-1-[(3R,4S)-4-(3-Chloro-4-fluoro-phenyl)-pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

4

XIl-B-6
a) 6-{(S)-1-[(3R,4S)-1-Benzyl-4-(3-chloro-4-fluoro-phenyl)-pyrrolidin-3-vyl | -ethoxvi-
nicotinonitrile (XI-B-6)

To a stirred solution of 43 mg (0.13 mmol) of (S)-1-[(3R,4S)-1-benzyl-4-(3-chloro-4-
fluoro-phenyl)-pyrrolidin-3-yl]-ethanol in DMF (5 mL) was added NaH (9 mg, 0.18

mmol). The reaction mixture was stirred at RT for 30 minutes, and then at 50 °C for 20
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(MrH +) and
(S)-1-[(3R,4S) -1 -benzyl -4-(3, 4-di fl uoro-phenyl) - pyrr ol

WO doonAo®1ys | - et hanol (X-A-7) 0.86 g (37 %9 as aPGUITEP®08/059908

solid ES-M5 nfe: 318.1 (MFH +) 0- C)
2-{(S)-1-[(3R 49)-1| -Benzyl - % 4-di fl uor o- phenyl ) - pyr

S 0 BTSSP ENTE W g v

addeidrlrovisd BndystirGng Yasmmitinuied 3 TielErs(a2 60 AC.) That refctO@ nmtlﬂe was

?(%1 %gtﬁ%ﬂ%hk@ rQ/EPé/or IEgJ[rg%tlon%llt% Bté&%t/ O4foﬁ§wg@g%201u1%%

cddethtdgR)phl- (ﬁ(C&RE@c/ 15 1:3) yielded 48 mg (86 %) of the title compound as a
-di {1 yl')-pyrrolidin-3-yl]
C(ﬁ?ﬁée{lsﬁgé} I%%I\@Bnq/ 4%&)@\4&@?? The reaction m xture was

stirred over night at flltered on celite and
4 nasr 1‘{130“2 ] %i% %ﬁgﬁy'l)%‘yr%l h‘n-g,:yu-eth%}-
orurmr CTl mat oyl

ﬁﬁbfﬁlomﬁ:ﬂmﬂl’rB 61: 3) vyiel ded 0 917 g (69 % of the
ﬁ‘k/ltglﬁce)l 1on oﬁ?rz%)?ls— (@.)Rcégl) quljeensz% ZP— .J) chloro—k/—%uoro pheny?) -pyrrolidin-3-
{@ﬁi(mybﬂﬁofl(l(ﬁi)mhleﬁS By @S)1-MmlpB, ddssdived iotobireph €nyil) weyd added 47

rol (hg:?’ gw%é}wof l—cﬁipor é/tilyl c?l}/oro%rr?lgte(aéd 43 I?’ng7 20 ?;Ij’)om%lol) of Hunig’s base.
Ih{ (a}tidn In{x3R;e4G)sHeatoé az YI0-°4-foBode b frl Afrerccoplingiidbyn pyRT,

| di n- 3- I or o ridi 9

ol W2 et Rt Bl BBy Vs o nad oy VB ). The
factdsh ﬂiﬁmhl)e Vﬁfs h]aateﬂl laOSbi)‘GEI foy B?} efihoteo fuod ﬁfedreoalﬁri% dovaBtont.T,

s ase. .The r.eaction m,xtur

Ktk 1 Set st vina S IhS bt ek Stk BB BF golumn
Eﬁﬁ’omaﬂig&lipl’ﬁye(&(nyCHzCEM&’@H %D@@ﬂ%ﬁtm&lﬁ g @rmoeh) bethertiide ompound
was,.di s ved | The reaction m xture
9\%3511%63?1 %‘g ﬁégl\dge@qgo%%%%)fﬁu)c es and after cooling
down to RT, volatiles were renoved under vacuo and the

resi due was directly purPifi . 0 | ym chr omat ogr aphy
(Si @, CHZCIZII\/EOHQ 1)%@?—8' (64 % of the

(%73}1&'?0 {FE@F_E% ﬁftﬂ g%g)lrl) %\[\{enyl pyrrohh"5 —?—’iyﬁ ethoxy} pyrldme

F =
0,5
N
H

Xll-B-7
a) 1-[(3R,4S)-1-Benzyl-4-(3,4-difluoro-phenyl)-pyrrolidin-3-yl|-ethanone (IX-7)
A two necked flask was charged under argon with rhodium(acac)bis ethylene (0.239 g,
0.05 eq.), (R)-BINAP (0.575 g, 0.05 eq.) and 3,4-difluoro-phenylboronic acid (7.3 g, 2.5
eq.). 400 mL of MeOH and 40 mL of H,O were added followed by 1-(1-benzyl-2,5-
dihydro-1H-pyrrol-3-yl)-ethanone (3.72 g). The reaction mixture was heated at 55 °C for

8 hours, cooled down to RT and concentrated under vacuo. Purification by flash
chromatography (SiO,, EtOAc/Heptane 2/1) afforded 2.31 g (40 %) of the title product as
a light yellow oil. ES-MS m/e: 316.1 (M+H").

b) (5)-1-[(3R,4S)-1-Benzyl-4-(3,4-difluoro-phenvl)-pyrrolidin-3-vl]-ethanol (X-A-7)

and
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6-{(S)-1-[(3R 4S)-4-(3,4-Difluoro-phenyl)-pyrrolidin-3
-yl]-ethoxy}-nicotinonitrile a)

W®24008)9163 [ (3R, 4S) - | - Benzyl - 4- ( 3, 4-di f| uor o- phROIYEP2008/059908
rolidin-3-yll-ethoxy}- nlcotln%pltrlle (XI-B-8) To a
stirred solutlon of 84 nmg (0.2

nnDI) of

'(Fdzg sn@moﬁ Oﬂ(D (ﬁ’ﬁ)ﬂ&)) 1- Eh&yf éﬁ(ﬁﬂl—d]ﬂumoxph,m@)msrohﬂlrr 361‘,] -ethanone
RT _f.or and .t hen
Al ae oy b o R o SNt ks lio] wif ialiy (0245 5

6g4 nfingd2. Jrirohy WIanchMﬁue& fdrlo)ne\lmar,addelde @aajoni reet@ndvas carefully

Sclr Lo SRR UGRRE NPT DRt D8 aetp Guf TRy extacted

HitACOKWPOThE cdbrhbinved ok:ganrcqihums wehd dnlmitd)gNajSKw aﬁ&b@mentrated
/H 1.3) vyield t he titl
biRsanle 22° b bR REE ST v Bl Bt Gomaagrapt

(Sl@) EtOAc/H, 1:1) to vield (R)-1-[(3R,4S)-1-benzyl-4- (3 4-difluoro-phenyl)-

Byroickiprion) P el Redrcpm @2 PR RI Seld B P v le

('NHH ) and (S)-1-[ (3R 4S)-1-benzyl-4-(3,4-difluoro-phenyl)-pyrrolidin-3-yl]-ethanol

B Rss TR e oL B Mo o BRI C0 1P

nnDI) di ssolved in toluene (2 nL) were added 67 ny

HﬁaﬁﬁgwﬁhnéQQQ§7bor onenhour After coollnd domn to
T, volatile re ved under vac n t he, crude
&P‘/ag SHICEYPY BRPY %E}anmem undp el &feml&@u%% 6.79
ﬂﬁtﬁolbl ﬁﬁtﬁRg (24 rnl&5 ta@(;ﬁ(ﬁ %re%@ldﬁal B%hR)Zo%}gidﬁlf 2RI (026004, Id@EGB mmol)
0 vol atj| es re renoved under. v n
ﬁ%fn han R (hi4 %c%?%/mﬁﬁ - Afist> Brintlst WiwAddRs bR 3&%% yl-
bSiAR4- (@lz;i?cgl@érwq&ﬂénﬁP Jp)yrabhaindﬁe}l %hﬂm cﬁﬁs 3. (@fmfnlag The

title conpound as a light yellow oil. 0.3
{q%_tppn,_l)mxtpx;ﬁrvy@spmeﬁ aveynighg ayRT, filtered on cehte and concentrated under

vacuo. Extraction with EtOAc/aq.NaOH 1M, followed by column chromatography (SiO,,
EtOAc/H, 1:3) yielded 0.917 g (69 %) of the title compound as a colorless oil. ES-MS m/e:
429.2 (M+H").

d) 5-Chloro-2-{(S)-1-[(3R,4S)-4-(3,4-difluoro-phenyl)-pyrrolidin-3-yl|-ethoxyt-
pyridine (XI1-B-7)

To a solution of 2-{(S)-1-[(3R,4S)-1-benzyl-4-(3,4-difluoro-phenyl)-pyrrolidin-3-yl]-
ethoxy}-5-chloro-pyridine 917 mg (2.13 mmol) dissolved in toluene (20 mL) were added
0.69 mL (6.39 mmol) of 1-chloroethyl chloroformate and 1.09 mL (6.39 mL) of Hunig’s

base. The reaction mixture was heated at 100 °C for one hour. After cooling down to RT,

volatiles were removed under vacuo and the crude was dissolved in MeOH (20 mL). The
reaction mixture was heated at 85 °C for 30 minutes and after cooling down to RT,
volatiles were removed under vacuo and the residue was directly purified on column
chromatography (SiO,, CH,Cl,/MeOH 9:1) yielded 464 mg (64 %) of the title compound
as a light yellow oil. ES-MS m/e: 339.1 (M+H").
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5-Chloro-2-{(S)-1-[(3R 4S)-4-(4-chl oro-3-fluoro-phenyl
)-pyrrolidin-3-yl]-ethoxy}- pyridinea)

WO 20008R148) - | - Benzyl - 4- (4- chl or o- 3- f | uor o- phenpCI/EP3008/059908

l'idin-3-yll-ethanone (IX-9) A_%J o necked flask was
charged under argon w th rhodi Un(acac)bis ethyl ene (31

ng, 0.05 eq.), (R) -BINA , eq.) and
4 chl or o- 3-f | uor o- pheny M(%S ng, 2.5

F-){ S;S\Xéo (gk 4? zl 'Y?b o n#ﬂllgr(g pglé'h)ﬁ’f pW&ldﬁ? €y qg’l%%} nicotinonitrile

d| hydr o- IH-pyrroI 3- yI) et hanone (480yny). The
reacti on m xture was heaged at 55 0¢’for 3 hours,
cool ed down to RT and concentrat €d under vacuo.
Purification by flash etcrgr & (six

Et OAc/ Hept ane 2/ 1) af f or &t 2BT%g (33 % of the title

product as a light yellow ojl.\ ESS-M5 mle: 332.1 (MH

+) . b) N

(S)-I-[(SR 48)-I-Benzy| 4- (4 chI oqna~83 fl uoro-phenyl)-p
344 :

J&s , ] ] D rol1d1n3 let 0xy!-
nrcouhordtrﬂe BXLfB+8)et hanol (X-B-9) To a sol ut i on of

R 4S 4- ch f en r
fl‘ % (sﬁirrgé (%1]1 lon anoﬁgo % ?P@%S[(ﬁnés ) in)n %Hﬁ'%%dﬁluom'
pih_@nyb)tp}@r(ﬂﬁlmér}é | -ettidied ip di)rMF ()H) L @ad addlediNaf2@ 9gg, 0.40 mmol).
?Reéreragté(g} Ll)ng(r]iurr% P greétgtsR'gg r Bl}lilen;jlilteggaélﬁlct e th‘);;) °C f%r 90 minutes.
additioaf 6fchbgo-ritdti@onitalernd e nig, 652 mhmnldm qui’:(mnamas added
t,he prodyct. extracted w Et ned or anlc
R Bt Sl v RO e 0 T 6 PRl Criftpe?
vacdotratéd anﬂmadh(ﬁﬁ(&ac&ﬂinsm&eEtﬁAcﬁH&@ &ﬁpwe@b;eeblbmn

l H}@({g%%&o ﬁ%ﬁé{g% ?29212@8«%% gO 1,/0 13f tﬁe t1‘Xe compound asa

Ecbluﬂes@onhl?ﬂqy/ls)mmynzm (MH—IH-;’B. yl]-ethanol (X-B-9) 101 ny
(38 %9 as a white solid ES-Ms me: 334.2 (M+H +) and
(S)-1-[(3R,4S) -1 -benzyl -4-(4-chl oro-3-fl uoro-phenyl) -

pbye6+{ )i 1d[ (AR ISYHU] (Set- DigholropXed BpyiBOlidin-3(¢ @D eMox@s n@otinonitrile

&!IEBe_SI@oI id ES-MS me: 334.2 (M+H +)
To a solution of 6-{(S)-1-[(3R,4S)-1-benzyl-4-(3,4-difluoro-phenyl)-pyrrolidin-3-yl]-
ethoxy}-nicotinonitrile 66 mg (0.16 mmol) dissolved in toluene (2 mL) were added 67

mg (0.47 mmol) of 1-chloroethyl chloroformate and 61 mg (0.47 mmol) of Hunig’s base.
The reaction mixture was heated at 100°C for one hour. After cooling down to RT,
volatiles were removed under vacuo and the crude was dissolved in MeOH (10 mL). The
reaction mixture was heated at 85 °C for 30 minutes and after cooling down to RT,
volatiles were removed under vacuo and the residue was directly purified on column
chromatography (SiO,, CH,Cl,/MeOH 9:1) yielded 45 mg (85 %) of the title compound
as a light yellow oil. ES-MS m/e: 330.3 (M+H").

Pyrrolidine XII-B-9

5-Chloro-2-{(S)-1-[(3R,4S)-4-(4-chloro-3-fluoro-phenyl)-pyrrolidin-3-yl]-ethoxy}-
pyridine
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c)
2-{(S)-1-[(3R 4S)-1-Benzyl - 4-(4-chl oro-3-fl uoro- phenyl

w0 2qu91019ab3 di n- 3-yl | - et hoxy}-5- chl oro- pyri di neP¢XEPB09)59908

To a suspension of PPh3 (PPh 3 $olyner bound, 3 nmo
PPh3/g resin) (216 ng, 0.65 nn% in THF (10 nL) at O
OC were added 5-chloro-pyridin-2-ol ¢58 ng, 0.45 nmol)
and then DBAD (110 ng, .48 nnDI) fter 5 mnutes was
added (R)-1-[ (3R, 4S)-1- ;gfﬁ

benzyl - 4- (4-chl or o- 3- qu pyrrolidin-3-yl]-e
t hanol (100 ngy, 0.30 mmol). e reaction mxture was
stirred over night at RT, fi 4 red on celite and
concentrated under vacuo. Extfractign with

EtCﬁc/ao NaOH HNl follomed by colunn chrqgaﬂfgraphy

Rotﬁg %%%d%sl@w%%h%féeﬁ%ﬁldgf Argorllz'%nmgﬁﬁm(ac%?)b}s e(tl%blé_l'le ()51 mg,
Bﬂb:hq o (B BINAS) (7# nig, 8BRH> £4§) and (H4hbdrb o Bu@of pheoylbopmanadid (825
%P%? reg'%' %JfrlﬂL I ¥AdOIELAPE YL of 1) FeflSidbiZ fo11BiRd by 2-F-benzyl-2,5-
dihfdio) 11H -8R 348)-ethabemz (o ag) AT Memtion@iﬁ(_huo mwas perser/at 55 °C
(5B sy B b REUAE hhceR iU PR RACLS AFriRidPoy fch

chrovtograghgy. (66)znﬁt@1)c/ biepthne M1o nfetday 26 L igd 8d P@rafelietitle product

Qg“ad]ti%té&({wo,? 'Hr/)e 0 (?OIW ?LQF)S base. The reaction

eate at one hour. After
cool i ng down to RT, volatiles were renoved under vacuo

LR

aha:hda(ﬂ?t) alr-| (GRGIIS) ﬂaBava f @c]ﬁl’ﬁro—\adllmrmbhmxxl\bvﬁrml&hm%eﬂ] ethanol

@g}%gé}lnvacuo and the residue was directly purified on
chromat ography (Si @2, CH2d 2/ MeCH 9:1) vyi el ded

T6 anxglufi®b o¥q -[ (4R, 43)el -berdyb 4 ¢ drchtvod-fusora-phiegil) - pyﬁbhdnw 3-yl]-

e T PR AL i B b o s oot o B LiAIH,

iemg-0yéq meidho Syiriny watdonomiidd fol én@lour, and the reaction mixture was

?éréé\ﬁgr é{lé%ﬁ‘%&? %c}m ) Beﬂggi]/ ;N Pf' 6!1 co(r:lcr:]eln(t)rra?ed?’urfdle}'I Vaclo gng nﬁ/e 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 (R)-1-[(3R,4S)-1-benzyl-4-(4-chloro-3-
fluoro-phenyl)-pyrrolidin-3-yl]-ethanol (X-B-9) 101 mg (38 %) as a white solid ES-MS
m/e: 334.2 (M+H") and (S)-1-[(3R,4S)-1-benzyl-4-(4-chloro-3-fluoro-phenyl)-
pyrrolidin-3-yl]-ethanol (X-A-9) 80 mg (30 %) as a white solid ES-MS m/e: 334.2
(M+H").

¢) 2-{(S)-1-[(3R,4S)-1-Benzyl-4-(4-chloro-3-fluoro-phenyl)-pyrrolidin-3-vl | -ethoxy}-5-
chloro-pyridine (XI-B-9)

To a suspension of PPhs (PPhs polymer bound, 3 mmol PPhs/g resin) (216 mg, 0.65
mmol) in THF (10 mL) at 0 °C were added 5-chloro-pyridin-2-ol (58 mg, 0.45 mmol)
and then DBAD (110 mg, 0.48 mmol). After 5 minutes was added (R)-1-[(3R,4S)-1-
benzyl-4-(4-chloro-3-fluoro-phenyl)-pyrrolidin-3-yl] -ethanol (100 mg, 0.30 mmol). 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 (SiO,,
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nicotinonitrile (XI-B-10) To a stirred solution of 88
mg (0.26 mmol ) of

W@ 3)090141638R, 4S) - | - benzyl - 4- (4- chl or o- 3- PCT/EP2008/059908

fl uor o- phenyl ) -pyrrolidi n-3-y[11’-_ethanol in DVMF (6 n)
was added NaH (19 ng, O0.40 mm% The reaction m xture

i rned. at Q. \mut t hen 0¢
PRIAGE LR T b Vo BB e s bdRE aEblomb i, pyves
(& 49,1 (M+32)mol ) in DMEF (2 ml) was added dropwi se
and stirring was continued 3 hours at 50 C. The
reaction m xture was concentrated under vacuo.

&x §1Ghddrioots { () t1h[ (BR @BcA-HM 28] ord-SHlwwe ephenyle-plyurotidin-3-yl | -ethoxyt -

chrricﬁng raphy (Sid2, EtOAc/H, 1:3) yielded 100 ng (87
ttle conpound as a colorless oil. ES-M

b @:soiBi6n Bf 2VHIH- H] (3R,48) - 1-benzyl-4-(4-chloro-3-fluoro-phenyl)-pyrrolidin-3-

O L St A s LA R 0

sddedt0.@2 ok (0.66 mmol) of 1-chloroethyl chloroformate and 0.11 mL (0.66 mL) of

Pl Rt R s Pl B i o 1900 Bl Eoing

6w B Rirplglatdesseat vanoved undbtreiaao @2d the)cridkreasalidelde® 8 MeOH

oo, S g} D P PeR s S BB HRRE Rting down
WER T heddtdd vadre 4dEbved uhdér vaneo falithe r&Midierwas@idet thop whified on

tq RT, volatile e V, Y and .
(i i aio sty LHOF RGeS} yieRfd %5 BaiobdR of the e
onspouirel wadigheadlled: ¢it. EBMOG/E:@553qMa UL es and after

cooling down to RT, volatiles were renoved under vacuo

and the residue was directly purified on colum

chromat ography (Si O2, Pia&bizdilve®H-B-:10) yi el ded 60 ny

(76 %9 of the title conpound as a light yellow oil.

ES¢9VS - (B R;4SB464ICKI bid=B-fluoro-Pheyd)- pyhirslédix3l vl Bethoxy}-nicotinonitrile
5-Chloro-2-{(S)-1-[(3R 4S)-4-(4-chl oro-phenyl)-pyrroli

di n- 3-yl ] -et hoxy}-pyridine a) 2
|- (3R 4S)-1-Benzyl -4-(4-chloro-p yl)-pyrrolidin-3-y

'l -ethanone (I X-11) A tck_ed \f | Ask was char ged
under argon wi th rhodi lﬁcpfoi &t hyl ene (45 ng,

e

N

XII-B-10
a) 6-{(S)-1-[(3R,4S)-1-Benzyl-4-(4-chloro-3-fluoro-phenyl)-pyrrolidin-3-vyl | -ethoxvi-
nicotinonitrile (XI-B-10)

To a stirred solution of 88 mg (0.26 mmol) of (S)-1-[(3R,4S)-1-benzyl-4-(4-chloro-3-

fluoro-phenyl)-pyrrolidin-3-yl]-ethanol in DMF (6 mL) was added NaH (19 mg, 0.40

mmol). The reaction mixture was stirred at RT for 30 minutes, and then at 50 °C for 20

minutes. A solution of 6-chloro-nicotinonitrile (45 mg, 0.32 mmol) in DMF (2 mL) was
added dropwise and stirring was continued 3 hours at 50 °C. The reaction mixture was
concentrated under vacuo. Extraction with EtOAc/H,O, followed by column
chromatography (SiO,, EtOAc/H, 1:3) yielded 100 mg (87 %) of the title compound as a
colorless oil. ES-MS m/e: 436.2 (M+H").

b) 6-{(S)-1-[(3R,4S)-4-(4-chloro-3-fluoro-phenyl)-pyrrolidin-3-vl] -ethoxy}-
nicotinonitrile (XII-B-10)
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0.05 eq.), (R-BINAP (110 ng, 0.05 eq.) and
4- chl or o- phenyl boronic acid (1.20 g, 2.2 eq.). 100 nL

wotid®Hennd 10 nL of H20 were added fol | owed BYT/EP2008/059908

| -(l-benzyl-2,5- dihydro- IH-pyg - 3-yl)-ethanone
(0.70 g). The reaction mxture s heated at 55 0OC for

%o Q%Hlu% %I?g—:{gﬁgf flig(‘é’ﬁbzfsﬁ? lF{Dr ?4) Ql%l?% quuﬁ)go %Eg@) pyrrolidin-3-

vacuo. y’flas omat ogr ap
At @Al picatigo@itrily 166 fgr(ded n(ﬂm@B dips¢lsal ﬁri)tobfent femf) wee added

49_% glqgu(g 9%§mgl)| i ghcthlc%gethﬁvgh oroforr?éfe%%d%%g (?O]be rglm(owgfl Hunig’s
bBk- The[ r(e@d%,oﬁ?s)lmturBwax héatdd §t4-06 RC dorooreheuy | Aftqryoolalg dbivn to RT,
V(13. es wgtiter}%nnlg%e (f ovac)uo tlﬁSRgrude les( 1ss’8lfvn%2flé1} l%[eIOH (10 mL). The

ro- phen -pyrro
reetthmnmhxt(u)é VB h]:é.t)ed 10833°C$fm|r 30 nonute$ and after cooling down to RT,

45) nz I oro hen rrol.kdin-3-
V?lgﬁlmﬁr&%%m%eds@def Vgahl s SRR SYY ARG By Fopfomn
V\lﬁbmam:giqdlyﬁﬁﬂzl, GHZ(EJZS‘ée(DHﬁQ Hyidl&&l 60gnmg 1764% ) ofrdie)title compound
Stifni our, and the reaction

M x]tl%hté/ \A(,)aV\éOICI:}SnMé ;@% g Ey addi tion of aq.

NH4ACl , concentrat ed under vacuo and the product

extracted with Et OAC Tge @ gg gﬁgggr!gam C phases were
dried on Na2SO4 and co r vacuo. The two

chy Sy TN e g # ik ERRT SRR pERolil 2 -ethory-pyridine
(R)-I -[ (3R 4S) -1 -benzyl - 4- (4-chl oro- (phenyl) pyrrolidin

-3- yl]-ethanol (X-B-11¥%.0.24 ¢ %9 as awhite solid
ES-M5 mfe: 316.1 (MtH +).

(S)-1[(3R,4S)-1-benzyl - 4- -ch-

3-yl]-ethanol (X-A-11) 0.257
ES-M5 mle: 316.1 (M+H +)

Y
2-{(S)-1-[(3R 4S)-1-Benzyl - 44(4- chkgs o- phenyl) pyrrol i
d|n 3- yII-ethox } 5- chI or(ﬁpyrlldl ne'(XI- II) To a

ST oy BT 0 RO P 6
886 o0 heli) DERBP(0] 0820, OieQTBamﬁr&ﬂC)ﬂormhemYlEomnmmels(1\/2@% 2.2

) _
gtggqu (1‘% wgzéﬁl%nﬁ%)ghré% 3(/) zOp )}/\;err% :ilddéd fol owed]by 1- i’]l beqzyl 2,5
@myéﬁ) - Iiyrr?)g-?aﬁy}blet)hand'mre(Oﬁé)@t Tloreaction mixture was heated at 55 °C for

8 hours, cooled down to RT and concentrated under vacuo. Purification by flash
chromatography (SiO,, EtOAc/Heptane 2/1) afforded 0.36 g (33 %) of the title product as
a light yellow oil. ES-MS m/e: 314.0 (M+H").

N . .
o- phenyl ) -pyrrolidin-
{(47 %9 as a white solid

b) (S)-1-[(3R,4S)-1-Benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-vyl|-ethanol (X-A-11) and
(R)-1-[(3R,4S)-1-Benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-yl|-ethanol (X-B-11)

To a solution of 1-[(3R,4S)-1-benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-yl]-ethanone
(0.52 g, 1.65 mmol) in THF (20 mL) at 0 °C were added portion wise LiAlH4 (55 mg, 1.45

mmol). Stirring was continued for one hour, and the reaction mixture was carefully

quenched by addition of aq. NH4Cl, concentrated under vacuo and the product extracted
with EtOAC. The combined organic phases were dried on Na,SO,4 and concentrated
under vacuo. The two diastereoisomeres were separated by column chromatography
(Si0,, EtOAc/H, 1:1) to yield (R)-1-[(3R,4S)-1-benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-
yl]-ethanol (X-B-11) 0.24 g (46 %) as a white solid ES-MS m/e: 316.1 (M+H") and (S)-1-
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m xture was stirred over night at RT, filtered on
celite and concentrated under vacuo. Extraction with

wee@oiaas NaOH | M fol |l owed by col utm chr onat ORCEHBP2008/059908

(Siqg 2, EtQAc/H, 1:3) yielded 9 22 g (65 %9 of the
title conpound as a colorless ES-MS nmfe: 427.8

LS s plppospbepad et b BRaSH) Pe 47 %
mwBrtg/J;dhdéiShM)Sy}lAepMG UGMeH()(I—L B-11) To a sol uti on of
2-{(S)-1-[(3R 4S) -1 -benzyl - 4- (4-chl oro- phenyl ) - pyrrol i
di n-3-yl]- ethoxy}-5-chloro-pyridine 220 ng (0.51
ond i (S) di- K 3RMG e d-Henzil ol- (dectd ofcBphdny ] )wer liddd @ g/l |Oeth @xyit5-chloro-
1.. 3 )11 f 1-chloroethyl chloroformate and 0.27 nL
f Hunig's base. The reaction m xture was
me atseq)eamoﬂ GﬂPﬂlgf(QPhpplﬂyﬂﬂeuhiourﬁ B @fmaelatith; fpgredon.440z, 1.69

T R e L N KT T

waﬁtﬂaﬁallaaad) 40.28% 100G ﬁlmOIB(Aftm ﬂuﬁﬁ@teawds afde@ (R-04(3m8S)-1-

RT t th )
R G Y TR LR K (e Rt b e Th
Bkt wisHZGled bMBGHLIY: a1 RTY filkérdé dn 1d1Qe aud (Eerated uhi& vacuo.

%ﬁ;%%lg%owd%ﬁ ?éh%:ikfl ééﬁ‘l L9 yo(!()llumr%%fl%%nm)graphy ZS'i6z,
BtAAPH; 1:3) (iBRed 5224 (63 9GNf ol Ot th@mypounidyak b @bliodlest-odt: ESMS m/e:

y Icotinonitrile a)
éf}%j%? %H (SR 4S) - | - Benzyl - 4- (4-chl or o- phenyl ) - pyrrol i
di n-3-yl | - et hoxy} - nicotinonitrile(XI-B- 12)Toa

Mrmlupll n 3 yI] et hanol in DI\/F (10 m_) vvas added NaH
reaction nmxture vv?)s stirred
itef

15 oreotign obe- 1N okl GRS ok - g o

@ﬂhﬁié;t}@chlercﬁ? Mlh@ MO @o @mln%@b ﬂis@(ﬂtréd’hﬂﬁbltu%hé & r(lls&ere added
[ OpW Se

dd
gq?mlr &;m it Wwe@ﬂ%ﬂ?rga (;:’{fn%%f@@ 27 (1 ééé@ineh of

Pkl Bas¥¥@Se reaction mixture was heated at 100 °C for one hour. After cooling

pygrolidin-3-yl]-

down to RT, volatiles were removed under vacuo and the crude was dissolved in MeOH
(10 mL). The reaction mixture was heated at 85 °C for 30 minutes and after cooling down
to RT, volatiles were removed under vacuo and the residue was directly purified on
column chromatography (SiO,, CH,Cl,/MeOH 9:1) yielded 110 mg (62 %) of the title
compound as a light yellow oil. ES-MS m/e: 337.1 (M+H").

Pyrrolidine XII-B-12

6-{(S)-1-[(3R,4S)-4-(4-Chloro-phenyl)-pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

//N
Cl —
0,5
[ Hio §

XII-B-12
a) 6-{(S)-1-[(3R,4S)-1-Benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-yl] -ethoxy!-
nicotinonitrile (XI-B-12)

I-=
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concentrated under vacuo. Extraction with Et QAc/H 20
foll owed by colum chromat ography (SiO, EtQAc/H, 1:3)

W@ c@bdede265 ng (80 % of the title conpound aBCHEP2008/059908

colorless oil. ES-Ms me: 418.3 (M:H +) . b)
6-{(S)-1-[(3R 4S)-4-(4-chloro-phenyl)-pyrrolidin-3-yll

5 GRS AR HER L. b For (kTR AR BB oo
;i]_lmyBl-y}lr(]joliidél’(—B qzl;k]ﬁithmhdjn DR t({muav_vgﬁ?dgg N &3 myrl 8 mmol).
PhE PR bl B3R 4 BT Lo PR oG oo Ll s
Arsolufionfof Bichiayb shitmamenititee 13 2angt 0.6 mmiol) ir BMAAS hepwechdded

} pxl/v%% 391 stiprqn QNS c%gHruedAg ltlc%rsg §d I %ggO%tigg mRTtUre was
volPat 11°%8s Swer'® Yenmoved Gndet ' Vacuo and®t Hs"Sr Ude Was
dorssoirated uhderMaGid. ExGadation. wilthBtQ Ad Elb O ofiollowid by eolwas

eated at .8 Lhut es af ceal i ng down
P oo eRs Ff ™, Tl VeBRaREr 2By SRy (ke ShtBbund as o
caeilebs @il vES M mée #1183 pdri).ed on col uim chr omat ogr aphy
(S, CH2A 2/ MeOH 9:1) yielded 148 ng (67 % of the
title conpound as a light yellowoil. ES-M5 me: 328.2
b M SH L- [ (BRraSp Ui (i aibort pheByl) b3rrolidin-3-yl ] -ethoxy}-nicotinonitrile (XII-

-Chloro-2-{(S)-1-[(3R 4S)-4-(4-fluoro-phenyl)-pyrroli

++3-yl ] - et hoxy}-pyri di ne a)

o [a(sSRLB DS b-{ BENZYI3RMS( 4= bdnudr 0 pligioyd-phawi - pyrialidin-3-y]-

| | -ethanone (IX-13) A necked fl ask S charged
EHHGH - G0y B L, B0 B Sy e 456 rere added 0.2
th103 .89annol ) (dR) - dBI MOEth{ chPorathrmdtelindens2) mand.89 mmol) of Hunig’s
e e o Seeg s 300 o e
l/oléﬂil_?_ﬁﬁﬁré)témay&l- uriliehy£buo 'ahwtlm/hd’r[l@é :jv@s dﬁks)o%)v%g h{a?@aﬂ:&é (B BL). The

. . e.reaction m xt eated a .TO

P mpghice Sg'ﬁe\ﬁqd tahég?% gﬁgo CYRLER f‘?‘i\?fgﬁa CB%&%CE%EW&T’
Polriiles watcirono®d dddes hactibraadah ogsidpdyal (ﬁge@y Furified on column
Ergg}%i{g%%n(g(%{ (]Z}ize{zfl\%er:g%d&%y‘l}e degd 1(438911g/?670%) E)P t%e ttiltlte I(:g)mpound

as a light yellow oil. ES-MS m/e: 328.2 (M+H").

Pyrrolidine XII-B-13

5-Chloro-2-{(S)-1-[(3R,4S)-4-(4-fluoro-phenyl)-pyrrolidin-3-yl]-ethoxy}-pyridine

Q-

N
XII-B-13

a) 1-[(3R,4S)-1-Benzyl-4-(4-fluoro-phenvl)-pyrrolidin-3-yl|-ethanone (IX-13)

A two necked flask was charged under argon with rhodium(acac)bis ethylene (185 mg,
0.05 eq.), (R)-BINAP (442 mg, 0.05 eq.) and 4-fluoro-phenylboronic acid (4.87 g, 2.5
eq.). 300 mL of MeOH and 30 mL of H,O were added followed by 1-(1-benzyl-2,5-
dihydro-1H-pyrrol-3-yl)-ethanone (2.8 g). The reaction mixture was heated at 60 °C for
8 hours, cooled down to RT and concentrated under vacuo. Purification by flash
chromatography (SiO,, EtOAc/Heptane 2/1) afforded 0.40 g (10 %) of the title product as
a light yellow oil. ES-MS m/e: 298.2 (M+H").
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alight yellowoil. ES-M5 me: 298.2 (MtH +) .b)
(S)-1-[(3R,4S)-1|-Benzyl -4-(4-fl uoro-phenyl)-pyrrolidin

wo s0glok91es hanol (X-A- 13) and PCT/EP2008/059908

(R-1-[(3R 4S)-1-Benzyl - 4-(4- f!ﬂ?oro-phenyl )-pyrrolidin
-3-yll-ethanol (X-B-13) To a soOlution of

| -1 (3R, 4S)-1-benzyl -4-(4-fl uoro-phenyl)-pyrrolidin-3-y
|']-ethanone (0.38 g, 1.27 mmol) in THF (15 nL) at 0 OC
befS- laHdeledrBanwvl M%ﬂubm%h@vr)éltﬁfrmytdu&.’a 48 - crrhmrldl (X-A-13) and

Nbié@bl,utmﬁ roé eﬂ(ﬁﬁﬂ&)dl bmi@k 4\(&dhmm4pﬁeﬁ}lh)9pm@idim43 yl] -ethanone

T e T T O e B TG BRI A Fme 115

dirmw Stieohsenedesinved Hroapavat, add be Ieaﬁtlmm’mlxture was carefully

QAc/ H
kg PR pOlseRy FL SR bbby oo gt grtacted
*vggfl Eyd)]L\OelThatmhblﬁqu Brghdjc fhads wgrd diled@n Hs,S@wanll eos@htrated
et 2SS TRERRS Jrb s el sk eIy hens dhrgmasgaryhy
£SHONENOA cAEK-14) 1d el D(RDSI -§ 3R3B) U bewsylad-Whiluerss phdnd ) -pyrrolidin-3-

ATyl B pa) nap e (i e sokid ESASS BHEAgP7 Byt grand (9-1-

fi3R;43) Mthen@ylh@w}luémciSﬁe@l D R totiidiie 3 (Nl etBanol $X-Ar@3R0.15 g (39 %)

sus nS| PPhF gPPh ymer bound, 3 mmol PPh
%%?Q%EE(SOM'QSGH@? 004 ( ; in THE (40 nl) at 0 OC

mere added 5-chl oro-pyri di n- 2- oI (97 ng, 0.75 mmol)

nd an DBA 0 18 1% 0 80‘0,. )l) pvrroﬁdm 3 ni neljtll}loexsv} Bhloro-

B{,ﬂﬂ(ﬁﬁ@()plhg%b) pyrrol i di n- 3 yI] et hanol (0.15 g, 0.50
The reaction m xture was stirred over

ﬁ? A SF?HCP@P% af BPhsd&Phy Rolymer %H@eﬁmra?le%?fuéwé?ml@a% 1.1 mmol)

ExtHacio am) W d fC @@%@ﬂ@(ﬂSNﬁg‘bJp 1dicn0i bpmdng)yo QPhﬂﬁ@ﬂ) and then
chr omat ogr aphy (SjO2, Et QAc/ H, %I el ded O. ,V%nzyl - (4-

OPASY (O e, 0i80iramel e Beromipites V&%ﬂaéﬁlf -bil 3R ﬁt_%l
Mi&ro- ﬁlﬁlela bedeﬁls :gdéthanol 20 15 g, 0.50 mmol). The reaction mixture was

5- Ch| or o- uor o- phenyl ) - pyrrol i

irﬁec‘govr plg(]g }fﬂﬁg;ﬁd, oy qq:llte(ajqﬁ_cgng_@)trated under vacuo: Extracuon with
EtOAc/aq.NaOH 1M, followed by column chromatography (SiO,, EtOAc/H, 1:3) yielded

0.15 g (73 %) of the title compound as a colorless oil. ES-MS m/e: 411.2 (M+H").

d) 5-Chloro-2-{(S)-1-[(3R,4S)-4-(4-fluoro-phenyl)-pyrrolidin-3-yl|-ethoxyt-pyridine
(XII-B-13)

To a solution of 2-{(S)-1-[(3R,4S)-1-benzyl-4-(4-fluoro-phenyl)-pyrrolidin-3-yl]-
ethoxy}-5-chloro-pyridine 285 mg (0.69 mmol) dissolved in toluene (5 mL) were added
0.22 mL (2.07 mmol) of 1-chloroethyl chloroformate and 0.35 mL (2.07 mmol) of

Hunig’s base. The reaction mixture was heated at 100 °C for one hour. After cooling

down to RT, volatiles were removed under vacuo and the crude was dissolved in MeOH
(10 mL). The reaction mixture was heated at 85 °C for 30 minutes and after cooling down
to RT, volatiles were removed under vacuo and the residue was directly purified on
column chromatography (SiO,, CH,Cl,/MeOH 9:1) yielded 152 mg (68 %) of the title
compound as a light yellow oil. ES-MS m/e: 321.1 (M+H").
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To a solution of
2-{(S)-1-[(3R 4S) -1 -benzyl -4-(4-fl uoro-phenyl)-pyrroli

wael2woB191b3 - et hoxy}-5-chl oro-pyri di ne 285 ng (BCBBP2008/059908

mmol ) dissolved in toluene (5 %%r) wer e added 0.22 nL
(2.07 mol ) of 1-chl oroethyl chl orof ormate and 0.35 nL
(2.07 mmol ) of Hunig's Th tion m xture was
heated at 100 C for on P 100 ldl Irﬁal(Ziool ing down to
RT,5-¢bload- I2l{éES)\AEI[(éSRellﬁS\)’-Ge{ZLﬂHdﬁﬂuomphmlyb)Hpiyrt‘(’ﬂﬁim:-Bu}dbethoxy}—
was di ssolved in MeOH (10 nl)....The reaction m xture

was heated at 85 0C for 30 RIHGi&s and after cooling

down to RT, volatiles were renpved der vacuo and the
resi due was directly pur' ped ondcol utm chromat ogr aphy
(Si @, CH2d 2/ MeOH 9: 1) d ¥ ng (68 % of the
title conpound asallght W oil. ES-M5 mle: 321.1
(MtH +) . Pyrrolidine XiI-B-
5-Chloro-2-{(RS)-1-[(3SR 4RS)\-4- (2, 4-di fl uoro-phenyl) -
pyrrolidin-3-yl]-ethoxy}- pyridi nesa)
(E)-4-(2,4-Difluoro-phenyl)-but-3-en-2-one A two
necked flask was charged with 2, 4-difl uorobenzal dehyde
LACH)- 4G(2 2®ifluarmgihenditdbuf-3-aox-ope opyl ) - phosphoni ¢ acid

| e 10 coql d a
R Boet g TR he ity it YR ber B B 59 o) an
eﬁdxecdpdmyb\f\plmph(ﬁtw acnd dgn(whﬂ esenti. Thig d3dvwamol) aldtcoated down at
I%T0°gm eC(B r Qgééi Enr%)é é&%"' E‘g.gﬂvas O@(iédhcﬁ*opwwe E‘St1rr1ng was
cdsmrmlaﬂ ogafrapgtyc af BiTCJEhe MUMSEK@@edeﬁh EaDAaoraiddhdofanic
?E{Si wa%tirgg%oxgﬁ& azé(i E‘éﬁo r%ﬁl% Atl_y ég 2%.1 gtlalg%g}](%&% 1:3) afforded
40y (79bb)difnh Stityd ¢omm1dnﬂraeaﬁg1(tlyk<ﬂoviéﬂ A sol ution of
N- (et hoxynet hyl ) - N- (phenyl nethyl )-N-(trimethylsilyl)m
ethylamne (7.82 g, 32.9 nmol) in CH2A 2 (40 nL) was
abl ﬂédasmmm 1senzoive1(2,a-d3lucrb nilteas ) {petrobidin-3-l | &tisdnione €IK-14)

t|on fluoro but en- 2-.one .

ofytigh b 8- gheahary v D DR R R R T S i mine
07 QZI.g, r3aw! hmiol) iKAGCE, (@0 nIlyasatldéd &Cpwisbeoviee € 3D atihuteé@period, to
a stirred solution of (E)-4-(2,4-difluoro-phenyl)-but-3-en-2-one (4.0 g, 21.9 mmol) and
trifluoroacetic acid (0.17 mL, 0.21 mmol) in CH,Cl, (10 mL) at 0 °C. The ice bath was

removed, and the solution was stirred at 25 °C for an additional 48 h. It was then

—a

concentrated and purification by flash chromatography (SiO,, CH,Cl,/MeOH 98:2)
afforded 6.2 g (89 %) of the title compound as a yellow oil. ES-MS m/e: 316.1 (M+H").

c) (RS)-1-[(3SR,4RS)-4-(2,4-Difluoro-phenyl)-pyrrolidin-3-vl|-ethanol (X-A-14) and
(SR)-1-[(3SR,4RS)-4-(2,4-Dichloro-phenyl)-pyrrolidin-3-yl|-ethanol (X-B-14)

To a solution of 1-[(3SR,4RS)-1-benzyl-4-(2,4-difluoro-phenyl)-pyrrolidin-3-yl]-
ethanone (IX-14) (1.87 g, 5.92mmol) in THF (30 mL) at 0 °C were added portion wise

LiAlH4 (0.19 g, 5.21 mol). Stirring was continued for one hour, and the reaction mixture

was carefully quenched by addition of aq. NH4Cl, concentrated under vacuo and the
product extracted with EtOAC. The combined organic phases were dried on Na,SO, and
concentrated under vacuo. The two diastereoisomeres were separated by column
chromatography (SiO,, EtOAc/H, 1:1) to yield (SR)-1-[(3SR,4RS)-4-(2,4-difluoro-
phenyl)-pyrrolidin-3-yl]-ethanol (X-B-14) 0.72 g (38 %) as a white solid ES-MS m/e:
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renoved, and the solution was stirred at 25 0OC for an
additional 48 h. It was then concentrated and

w@eomwfraes i on by flash chromatography (Si O2, PCT/EP2008/059908

CH2C 2/ MeOH 98: 2) af forded 6 i_é& (89 % of the title
conpound as a yellow oil. 316.1 (M+H +)

% %?S& gl}/[_nLE—J(é %Eil %)— 1_—&(_3{55,,45_854 (Fﬁl&h&lug oshl nyrl) pp))rrroh]dm 3 I’Yl |5ethanol
(XHA-19thrg] (10 %6 Yesbayhitrsdlid ES-MS m/e: 318. 1 (M+H").
(SR -1 -[ (3SR, 4RS) -4- (2, 4-Di chl or o- phenyl ) -pyrrolidin-3
-yll-ethanol (X-B-14) To a solution of
H} M GSZR 14RS$RJ4RBErth,eInzsd 4-2, 4-difl dolrerphenypreyrydlidipysryldlethabxyt-5-
IA (1X-14) (1.87 g, 5. 92mml) in THF
re added portion w se LiAlH4 (0.19
To a5u§b]3nﬁ6h pf PB4l (PPhngoly@sr banid, b uedolf kith; @nesihpUr27 AdS

tivint! FRERE2S R VR sl Pt RGO 0 31 mmob)

hbthien GIBAAD ((EXI g,a8C3 lechmwdl 1. A fiet S)ﬁnﬁhut'&h@a:{midbd &R - D1 GSRIARS ) -4-

PEERE ot Retil -6 2P corcanaaLCal @ L Ab e Hngpy. e

eaQttivimihtienBdsegrrad byer (nSiHoRAr RE] ﬂ?&éd‘bn delitg atidcoticehtdated under

pmPot TR O FaARi ok ab TGRS glpmpcypmgtosgaphy (50

]M'(DA@‘HS 0o dhieldSd NB9rgi(e3 84)%f thd tfid-tohipomd as a colorless oil. ES-MS m/e:

51%5% SR 4RS) - 4- (2, 4-di fl uor o- phenyl ) -pyrrolidin-3
U}é[t ol (X-A- 14) 0.374 g (19 %9 as a white solid

ESI\/ISn’ie 3181(I\/I+H+) : d)

- _en1 | ),-

ﬂ,’ﬂlcﬂ@@s]pqnu)on of PPhS (PPh 3 poI yrrer bound 3 mol

PPh3/ (25 nm)at 0 . .
BovenEon aia (el QB4R I drerd ol 2 é%go hEgh Gy volidin-3-
VI']'-Q'tHox?}'lg dheo- &Be(S@O %4% QﬁZ&nﬁll)l)mbbved Af fo‘ﬁien@ (12 mL) were

d
?%P ﬁ 0&#%2# 36 HH%?#§ pi1 ﬁblfomﬂthﬁ .Chlogofg){r]laté@ﬁféﬁéﬁ mlL (3.96 mmol) of

(B slihse. (the 7oacBion £ni@rdWR Deateling 10@ACHIrORe Kbt WiRr ¥&ling
r.night at RT, filter n celite and

étl rred o (g egmp]
o e RT aroleflemitae rameNeg unggs Yague prshthgicrpre was dissolved in MeOH

tOQﬁ‘El athe Nettibh Mixtud WavRdicdyt 80P} 30hhRRE Q88 8ReYcooling down
Et OAc/ H, 1: 6) ielded 0,69 g.(73 % of the

tq E‘ﬂe"o@é Pesote reamovad greasugans] the r YgRyasfdEectly plrified on
column chromatography (SiO,, CH,Cl,/MeOH 9:1) yielded 350 mg (78 %) of the title

compound as a light yellow oil. ES-MS m/e: 339.1 (M+H").

Pyrrolidine XII-B-15

2-{(S)-1-[(3R,4S)-4-(4-Chloro-phenyl)-pyrrolidin-3-yl]-ethoxy}-5-trifluoromethyl-
pyridine

CF,
Cl =
0y 5

N
XII-B-15

a) 2-{(S)-1-[(3R,4S)-1-Benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-vl] -ethoxy}-5-
trifluoromethyl-pyridine (XI-B-12)
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429.2 (MtH +) . e)
5-Ch|oro-2-{(RS)-I-[(38R,4RS)-4-(2,4-difIuoro-phenyl)-

w@owokdles n- 3-yl | - et hoxy}- pyridine (XII-B- 14pCT8PR08/059908

sol ution of
2-{(RS)-1-[(3SR 4RS) - | - benzyl - thl (2, 4- di f 1 uoro- phenyl) -

BB LSRN SRS B LA <o
Phe3)apyr(Bida6 3 mlrbét}lamﬂ id DOMF or0omthyhs atded Naftb(3Tatg lalddnmol).
Qhe ?eactmn( %ugﬁ e Was & 1rr§é iglg’fl qurfﬁ) RS Ees antaeth&i?ttcgd ®Yor 20 minutes.

ure was or one h
Acsolutlng ofl @wh1dro- SRFifluwedratthlepyridene( 172 moy 6 #5 umdel) inv &XAMIB (2 mL)

crude was di.ssol ved i 1 i Ihe . .
FRER T Ao MR R B Beie bRl g T ion mieure
andcafct@rated ohdan gadmwﬁxﬂmrtllaﬂi withoE @A d/ 1850 Vel ewedeboaodainn

P RS RRG PRI e Bt SRRt BY ¢ YRGielhpund asa
3@ 0rlesy o 7B5-34S fe: ﬂdﬁlb3 (MHIPE)con'pound as a li ght yeI | ow
oil. ESMs me: 339.1 (MtH +). Pyrrolidine Xl I-B- 15
2-{(S)-1-[(3R, 4S) - 4- (4-Chl oro-phenyl ) -pyrrolidin-3-yl]
be2 Ny} (SRi4S)-#I (deCldost-plydrplr pyaidieliaB-yl | -ethoxyl-5-trifluoromethyl-
2- C{sg - 'I-[é- , 4S) - | - Benzyl - 4- (4-chl or o- phenyl ) - pyrrol i
LRS- xy}-5- trifluoronethyl-pyridine (X -B-
T3 hFoludios tof 64{€3)- 501345011 lﬁh‘nzﬂw(ﬂghlbfb—ﬁﬂeﬂﬁ’b@j)})rrdifdin—?)—yl]—

3R 4S enz 4- lo henyl ) -
LB RoaAq SRETL T4 T S RLGRAE Tolbidie (@ anlogeg prded 0.24
87270, mho )& f ﬁrﬁhﬂ()roet]ﬁhl&:hllcﬁaﬁirtrﬂth DA 3y IﬁLWaSI mrhblr) @fHunig’s
ﬁﬁtmﬁ{j? Iée;rgg%ogdgﬁ?qur‘é ﬁvaﬁpeated athl%B 8tfor500ne our. After cooling down to RT,
%laTIbW%Eembvéd waleo Eib e plyd gdd@ﬁaa{ dﬂszlvlm in §1e@8 (10 mL). The
o n roOpw s lrein
Rtidn, it o e AL ol SRS haLa i S pSladdqtto kT,
vasulfes)ﬁe@merhat@mndadeicum agdehe extuaehd @gecvl/y bhnﬁémﬁ écbilumn
(0] C (0] to
gy asr ity 8ot it PSR AL D ) e 24 sompound

@sod logHtgsltovobil..ESEGSMY end A2 AG1H3). (MHH +)

Pyrrolidine intermediates of formula XV-A and XV-B
Pyrrolidine XV-A-1/XV-B-1
[(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((RS)-1-hydroxy-ethyl)-pyrrolidin-1-yl]-(6-
methoxy-pyridin-3-yl)-methanone (XV-A-1)

and
[(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((SR)-1-hydroxy-ethyl)-pyrrolidin-1-yl]-(6-
methoxy-pyridin-3-yl)-methanone (XV-B-1)
Cl
cl H >—OH

TOTN XV-A-1 XV-B-1
a) 1-[(3SR,4RS)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-vl|-ethanone (XI11-1)
To a solution of 1-[(3SR,4RS)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-
ethanone (IX-1) 4.00 g (9.20 mmol) dissolved in CH3CN (50 mL) was added 2.48 mL
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b)
2-{(S)-1-[(3R, 4S)-4-(4-Chl oro-phenyl)-pyrrolidin-3-yll

WO eaohoxp3 5-tri fl uoromet hyl pyridine (XI1-B- 15pCT8PR08/059908

sol ution of
6-{(S)-1-[(3R 4S)-I-benzyl - 4- (4211 chl or o- phenyl ) -pyrroli

g] S4Sog V}{leol of%tét’,]? %Méh‘l&]o%g& ng%éf(ptjo%’rnjla?e dadqﬁgstlggﬁélw%%—co(ngﬁg%a for 3
howds pt BT. \Ielatnlleswetetrhtylbv@hdlmieof/munaetrei thndri@le 3&idule W3, d:is]solved in
%&%@88@%@& 3t btﬁls(?f 1.5 ir‘f.“ agd! as a egl OI'&?I’W?‘ %:r[&?ter tee hours

for one hour. coo
yoRBtthé sactier miNterroves dhlvaredem oehteumeanuemthemomcﬂmdmasacuo,

sal ed in ( T ct| gt ur e
ﬁoélg)t (gi X,FX%%UBE;%&E@&”H%N pl%dﬁ asig ?, s &rganlél\]%lases were
tioedRin NugHutankd el e ehroenm@atphyr(dﬂz, @H@Gb/Mc(dHtthto 8:2) yielded

| T R et 1 Filal e 88 RS SRR
title conpound asallght yeIIow0|I ES-M5 mfe: 371.2
| d Of—f Ry 3acaxl\)/on 1)-

bér%&hﬂ—SR)HBtHaﬁoﬂe([XWhl)oro phenyl) 4- ((RS) -1 - hydroxy-e

|
ﬁgt%ﬁ%j;{g rﬁé}ﬁ{ ﬂp% Hgf%ﬁ}(]wlﬁcg%%%cu% 58/53365 |3)40é'ﬁa’101) in CH,Cl, (15 mL)
veRRIA4BRPCI0(639 4> IHE hinvsl p-HOBNWLA654; §.4SRmbL) byd EQXYOS9 mL,
Rl B st YT b el (SR ABS§-(3g-dichloro-phenyl)-
byl 412, 341 RB ) théin 6136 @XID ENOCWK%— pbe Ii’tylhdl) ayd stidringivas 3oytidwed over

i 38R sy ruikafSyes 5o BowHioBin wite: Bksipstepy MGl The
!:cﬂnBrnydi brgaﬁkﬁﬂl@% eveld didd) ovér 81,30 ,(a8.d 20nsemBdaje 1ids 6 @dcviedFlash

ég]rﬁﬁzﬂtqarﬂém @E&eﬁ?@%@h? 3F el a5 % %%&%gduet asa

oAt bolldedsNas nde:osngvatHBT. Vol atil es were renoved
under vacuo, and the crude residue was dissolved in
AcOH (30 nlL) before a total of 1.5 g of Zn dust was

addsris port 3- 0B déhlomdf Sieshylh i RSO UHy&lroxy-ethyl)-pyrrolidin-1-yl]-(6-
methoxy-pyridin-3-yl)-methanone (XV-A-1) and [(3RS,4SR)-3-(3,4-dichloro-phenyl)-4-
((SR)-1-hydroxy-ethyl)-pyrrolidin-1-vyl|-(6-methoxy-pyridin-3-yl)-methanone (XV-B-1)
To a stirred solution of 1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-1-(6-methoxy-pyridine-3-
carbonyl)-pyrrolidin-3-yl]|-ethanone (XIV-1) (0.64 g, 1.60 mmol) in MeOH (10 mL) at -
78 °C was added LiBH4 (0.047 g, 1.70 mmol). The temperature was slowly raised to RT

(over 1 hour), and the reaction mixture was quenched by addition of H,O. The product
was extracted with EtOAc, the combined organic phases were dried over Na,SO4. The
two diastereoisomers were separated by column chromatography (SiO;) to yield 0.15 g
(23 %) of [(3RS,4SR)-3-(3,4-dichloro-phenyl)-4-((RS)-1-hydroxy-ethyl)-pyrrolidin-1-
yl]-(6-methoxy-pyridin-3-yl)-methanone (XV-A-1) as a white solid ES-MS m/e: 395.3
(M+H") and 0.48 g (75 %) of [(3RS,4SR)-3-(3,4-dichloro-phenyl)-4-((SR)-1-hydroxy-
ethyl)-pyrrolidin-1-yl]-(6-methoxy-pyridin-3-yl)-methanone (XV-B-1) as a white solid
ES-MS m/e: 395.3 (M+H").
Example 1
4-[(3SR,4RS)-3-(4-Chloro-phenoxymethyl)-4-(3,4-dichloro-phenyl)-pyrrolidine-1-

carbonyl]-benzonitrile
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at RT, the reaction mxture was filtered on celite,
t he sol vent renoved under vacuo, followed by

weziwaciisdn wi th Et OAc/aq. NaHC g 3 (basi c pH)PCTER2008/059908

organi ¢ phases were dried on SO4 and col um

chromat ography (Siq 2, CH2CVMeOH 9:1 to 8:2) vyielded
1.50 g (63 %9 of the title conpound a§ a col orl ess
oil. ESSMs nmfe: 258.0 (MtH +) . b)

| -1 (3SR, 4RS)-4- (3, 4-Di C - pheny() ) - ( 6- met hoxy- pyri
di ne- 3-carbonyl )- pyrroli 3-yl | /=€t hanone (XIV-1)
To a stirred sol uti on Of <At hQY§1nicotinic acid
(0.53 g, 3.40 mml) in CH2A (15 nlL) were added EDC
(0.659 g, 3.40 mol ), HOBt (0.465 g, 3.40 mmol) and

Et 3N (0.59 nL, 4.3 nmol) oone hour at RT was
added I-[(SSR 4RS) - 4- (3 ﬁ hl or o- phenyl ) -
pyrrolidin-3-yl] -ethande (Xi11-1) (0.74 g, 2.90

B R, 4RGEL 1Sk {1l N3, X\@%h"f&ﬁtﬂﬁ’éﬁﬂ‘ﬁ DQM%hdﬁibQSh&aerﬁﬁc acid ethvl ester
reacti on m xture was then poured ont o wat e

Brio dien 86 N ¥ byl NS ARG S IS 4 Esthylamine
vgsﬁ% dbisadnRyan dﬂ@%@q 1%5513 v%araa@é& dh%bﬁns@ NRF a g@ﬁuﬁutes period, to

chronato

1
SRR HE LIV A AN AL AL T

EendfPard ﬁrlﬂL%%)hc@tu( 0'08 mLCﬁ mmol in CH,Cl, (10 mL) at 0 °C. The ice
% (3RS, 4SR) - dIC | oro-p RS) - | - hvdr ox

#pvyas 6W?Yﬂdr @nchthp sQlufion gras st1rr rR/at 25 °C for an addmonal 48 IX It was
ﬂﬁm@ﬁyen@aéféd%a p%mﬁkaUmmg @ﬁroﬁﬁ%ﬁa ﬁysgmz, EtOAc/H 1:4)

di chl or'o- phenyl ) - 4- f
01]49@“26?()% (@Q |0)f therfyt}erc@mm)iuﬁd agayqzl]row oil. ES-MS m/e: 379.3 (M+H").
- (6- net hoxy- pyridi n-3-yl) -nethanone (XV B-1) To a
stlrredRsqutlon of

@b rd%ol%’uoﬁ f g@m{élﬁS') QyBé'rf%k/l'é@(g‘ 431’1éﬂl<lro Iﬁ{eﬁﬁ?ﬂ%ﬁo&ﬂn\é 5 }arboxyhc

a@@l é@l‘/&?swl 09 g02462 gmo]) ipgl 1%mL;rhté> ewprernddest roriign wise
100, Yo lrl% %d56trﬁm|8-5 QQMI%% Whs IEQHtﬁﬁuedefBIdZ B&?rs,ra@ﬂcthé Péﬂctmn

m Xt ure uenched y tion of pro uct
m&tu:é@(wsameé agli byredgitioncof aﬂH‘éH@%lnmn@é@tr@?@ aﬂd@' vpiesayl the

}gﬁid%cfjéx‘n%@lteg‘é@ﬂh DA% ThHRLING og%a"ﬁit Sﬁ{e@&' v§éi’éT§f1§d 8\’?5\1%2804 and
ar at ed bg col unmm chr omat ogr aph 3
gory_cgn@ated under vacuo. Flash chromatography (S1Oz, EtOAc) to y1eld O 70 g (79 %) of

the title product as a white solid ES-MS m/e: 336.3 (M+H").

¢) (3SR, 4RS)-1-Benzyl-3-(4-chloro-phenoxymethvl)-4-(3,4-dichloro-phenyl)-pyrrolidine

Using the standard procedure for a Mitsunobu reaction (general procedure I11), the
coupling between [(3SR,4RS)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-
methanol (700 mg, 2.08 mmol) and 4-chloro-phenol (294 mg, 2.28 mmol) yielded the
title product (360 mg, 39 %) as a colorless oil. ES-MS m/e: 446.1 (M+H").

d) (3SR,4RS)-3-(4-Chloro-phenoxymethvl)-4-(3,4-dichloro-phenyl)-pyrrolidine
To a solution of (3SR,4RS)-1-benzyl-3-(4-chloro-phenoxymethyl)-4-(3,4-dichloro-
phenyl)-pyrrolidine 350 mg (0.78 mmol) dissolved in CH3CN (8 mL) was added 0.12 mL

(0.86 mmol) of 2,2,2-trichloroethyl chloroformate and stirring was continued for 2 hours

at RT. Volatiles were removed under vacuo, and the crude residue was dissolved in AcOH

(5 mL) before a total of 200 mg of Zn dust was added portion wise. After three hours at
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(23 % of
[ (3RS, 4SR) - 3- (3, 4-di chl or o- phenyl )-4-((RS) -1 - hydr oxy-e

wao booopiqags rol i di n-1yl] PCT/EP2008/059908

- (6- met hoxy- pyri di n-3-y|)-net_h%gpne (XV-A-1) as a
white solid ES-M5s me: 395.3 (MtH +) and 0.48 g (75 %

?3% rzaéﬁs)n gli{télre was fill‘gﬁr%dr on (F:) hte tlﬂe} so}lve{lz r\.)eﬂ}ovled ung?rovacu

lIo)Ned by an extraction with EtOAc/aq. NaHC03 (basic pH). The organic phases were

P 8 ISP b B R f P15 SEECY RO %) yietded

BExCamgl(@5 %) of the title compound as a colorless oil. ES-MS m/e: 357.1 (M+H").
4- [(BSR 4RS) - 3- (4- Chl or o- phenoxynet hyl ) - 4- (3, 4-di chl or
o- phenyl ) - pyrrolidine-Icarbonyl] -benzonitrilea)
éBSR%RERSD S3BdrzhlbratphSiodyiethis]) et-03, pldathidrd-phenyldipydiolidine-1-
<3rcanboxyl i lfaém d ethyl ester A solution of

-N- (phenyl nethyl) -N

Ubinig nied geple sl p;dc}dm’e H]Iy Itlmnomplu@g?bét@e@ (388, 4R Spaze(4) chlero-

grg%zn xzﬁmgﬂﬁgl)rq—é XV?I Torg: (Hq'lﬁ{l}flg Ili)yrr]pledmeYF& mg,%)ozgnm tl)ee§nd 4-cyano-
E)zoﬁl dhBorittedb8 hign0.65 piredly kifemled $b ing; @i1%) etthytitlesirepound as a

|f| uoroacetic acid (0.08 ni,
%ﬁ 1% P%W%fgﬂﬁ at 0 0C. The ice bath was
renmoved, and the solution was stirred at 25 0C for an
addi ti onal 48 h. It was thﬁ%fl rcentrat ed and
purification by flash chro phy (Si 2, EtOAc/H
1243 Rafdsen-3e@,L2Ddchl ¢ o(fHenH)- @F(Rshﬂ(litilﬂﬁo@ﬂfﬂﬂﬁ}ﬂfiﬂleﬂﬁxﬁ ethyl]-
yellow oil. ES-M5S me:;, 379, 3 g H}
[ (3SR, 4RS) - | - Benz AVrlidmezl-garbany Belgﬂ?éwgnlf) pyrrolidin
-3-yll -nmethanol To a solution of CF,

(3SR, 4RS) - | - benzyl -4- (3, 4-di chl or g enyl )-pyrrolidine

-3-carboxylic acid etHy g, 2.64 mmol) in
THF (15 nL) at 0 OC were por’t1 on wi se Li Al H4
(211 my, 5.56 mmol). STrr¥nyWas continued for 2
hours, and the reaction m xt & e was quenched by

addi tion of ag. NH4d, concent)f at ed under vacuo and
t he product extracted V\Am The conbi ned organic
phases were dried on Nags nd concentrated under

vacuo. Flash chronmatography (SiQ2, EtQAc) to yield
Cotpling {c7&rdifg tofgendrel rotdderploduct as a white solid

ES MRidh EintdrQadied NBRS AR )-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-
trifluoromethyl-phenoxy)-ethyl]-pyrrolidine (XII-B-1),

- Acid chloride: 4-Cyano-benzoyl chloride (commercially available),

ES-MS m/e: 534.6 (M+H").

Example 3
{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-trifluoromethyl-phenoxy)-ethyl]-
pyrrolidin-1-yl}-pyridin-3-yl-methanone

Cl

Cl O
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c)
(3SR, 4RS) - | - Benzyl - 3- (4- chl or o- phenoxynet hyl )-4-(3, 4-d

WO etwboraephenyl ) -pyrrolidine Using the StandaPdI/EP2008/059908

procedure for a Mtsunobu reacaéon (general procedure
[11), the coupling between

4 dj.chl or o- phenyl ) -pyrrolidin
tég@%g alg?())rtdll]na"}rit %%P({é}@]éprggedﬁﬁe f08 nmol ) and

4Pypindlatine mlnsenmula@z 94REYSR 2328, 4nmrichoryipbkuhe 4 ¢ RS )t 1 (4-€
KEJdUCt Mﬁmf %er{l% thy/ﬂ pyrroﬁdme (ghl ESﬁ oirl. ESM nle:
( GS]F&oétﬁﬁ‘s)acﬂif NMedtlioacid loarmeryiatty mplilhblé), ( 3, 4- di chl oro-p

Fg%%%? Og}eVL%HGST&acﬁFL%i gﬂe(r)l]:)xyrret hyl ) - 4- (3, 4-d

i chl orophenyl) -pyrrolidine 350 ng (0.78 mol)
di ssol ved in CH3CN (8 nL) ixamapttded 0. 12 nli (0. 86

S ApEs R C—

were renoved undpynvaﬁheky@qﬂﬁﬂhﬁ4@Luﬂ£h£ﬁ@bdue was

di ssolved in AcCH (5 nlL) before a to el of 200 ng of
Zn dust was added portion wi se. Aft three hours
atRT, the reaction mxgurewas fi ed on celite, the
sol vent renoved under va d by an extraction
with Et QAc/ag. NaHC q 0 The organi ¢ phases
were dried on Na2SO4 and coI/ chromat ography (Siq 2,
CH2CVMeOH 9:1 to 8:2) yieldedN10 ng (75 %9 of the
title conpound as a coIorI N . ES-Ms me: 357.1
(MtH +) . e)

4-[ (3SR, 4RS) - 3- (4- Chl or o- phenoxynethyl) 4- (3, 4-di chl or

@bﬁﬂ%[gye{c}orﬂ)ﬁgrt@|gb§ér@leprb§&1ﬁﬁ9@lqy| | -benzonit “ | e Usi ng
t he general praocedur

C bet

(@Emmmi@md@rﬁ dﬁBéﬁ%Rbi;ﬁﬁétlﬂyﬁsoro phenyl) ETRS)-1-(4-
&ﬁﬁ§w&n@%§hhﬂ%%xﬁh&ﬂ%ﬁ%wﬁ%hﬁﬁﬂKﬁlﬁﬁl 105 ng, 0.29

and 4 cyanobenzo chlori 0. 35 mmol )
a@ﬂihoéﬁéléf &gl .I]sg)n(cggn%aqglr(cpm@eﬁlglb@avg@qbgund as a white

I 1486.9 (M-H +) . nple 2

4§3%%Rég%uﬁ) 3- (3)4 Di chl or o- phenyl) 4 [(RS)-1-(4-trif
| uor onet hyl - phenoxy) - et hyl ] -
pyrrolidine-I-carbonyl}- bedxamiplad | e

{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-trifluoromethyl-phenoxy)-ethyl]-

pyrrolidin-1-yl}-(2-methoxy-pyrimidin-5-yl)-methanone

3
oy O
CI%O
N

N~
I -~
-

Coupling according to general procedure I:

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

- Carboxylic acid: 2-Methoxy-pyrimidine-5-carboxylic acid (commercially available),
ES-MS m/e: 540.2 (M+H").



Coupling according to general procedure I1l: -
Pyrrolidine internediate:

W@ 3RSVAEBR) - 3- (3, 4- Di chl or o- phenyl ) - 4-[ (RS) - | - (HET/EP2008/059908

10

15

20

trifluoronethyl-phenoxy) -ethyl] -pyrrolidine

(XI1-B-1), - Acid chloride: 4-Cyano-benzoyl chloride
(Eggﬁgcgal |y avail abl e), %%Il}/lspleng e: 534.6 (M+H +)

{ (1877%,4558) 3- 3,4 mléhlﬁia:p]hcmyb—@ H@SY1) (4 riflpRSyméthldplienioky )uethyl]-

or onet hyl - phenox []- -

by rol i di o1 B Epeh e vt sage
according to general procedure | : -CPyrrolidine
i nt er medi at e:

(3RS, 4SR)-3-(3,4-Di chi%re enyl ) (RS) -1 -(4-
trifluoronethyl-phenox
(XI1-B-1), - Carboxyli : ‘|cot|n|c acid
(comrercially avail abl e),
Exanpl e 4
{(3RS, 4SR) - 3- (3, 4-Di chl or ¢- eﬁ?l)-4-[(RS)-I-(4-trifIu
or onet hyl - phenoxy) - et hyl

pyrrolidin-I-yl}-pyridin- 4 yI met hanone Coupl i ng
@eublmg argondangfergenerhl mpmﬂeld@re | : - Pyrrolidine

GREDTER P s il SR o phagy Uy {1+

trtﬂlfdrome@mbplirmoxyohehdiw)}’rmédmyI(}(IIfWI),r ol i di ne

T I R S

E&—aﬂ@)hée $23.0 (M+H ).

{(3RS, 4SR) - 3- (3, 4-Di chl orothe%¥I9 4-[(RS)-1-(4-triflu

or onmet hyl - phenoxy) - et hyl ]

PYIK 3RS, 4SR) 8- 3,4-Diel{l @ronph dny X y4- pARS) 111 (di thifl no yd mheth gt leemorg) - ethyl |-

pyrrolidin-1-yl}-(6-fluoro-pyridin-3-yl)-methanone

CF,
Cl
Cl H)-0
N
F" N

Coupling according to general procedure I:
- Pyrrolidine intermediate: (3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-
trifluoromethyl-phenoxy)-ethyl]-pyrrolidine (XII-B-1),
- Carboxylic acid: 6-Fluoro-nicotinic acid (commercially available),
ES-MS m/e: 527.1 (M+H").
Example 8
{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-trifluoromethyl-phenoxy)-ethyl]-
pyrrolidin-1-yl}-(2-methoxy-pyridin-4-yl)-methanone
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Coupling according to general procedure | : -
Pyrrolidine internediate:

W@ 3RSVAEBR) - 3- (3, 4- Di chl or o- phenyl ) - 4-[ (RS) - | - (HET/EP2008/059908

trifluoronethyl - phenoxy) -ethyh; -pyrrolidine
(XI1-B-1), - Carboxylic acid:

2- Met hoxy- pyri m di ne-5-car boxylic acbg (commercially
avai l able), ES-MS nie: 540.2 (MtH . Exanple 6

{(3RS, 4SR) - 3- (3, 4- D claiqr henyl [(Qa-l-(4 triflu
or onmet hyl - phenoxy) - et hyl
pyrrolidin-l-yl}-(6-nmst
Coupl i ng according to genera
Pyrrolidine internmediate: N

(3RS, 4SR) - 3- (3, 4- Di chl or o+ h)-4-[(RS)-I-(4-
trifluoronethyl -phenoxy) N yl] -pyrrolidine
(XI1-B-1), - Carboxylic acid: 6-Methyl-nicotinic acid
(comrercially avail abl e), M5 me: 523.0 (M+H +)

e : ,
E?@g@gﬁ%{d&?g(tﬁ,gﬁ?‘ﬂalc‘ﬁf’?;erdélfep%eny| )-4-[(RS)-1-(4-triflu
oPpmelidiyd Hpdrerediay (éREyHSl]{)— 3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-

rolidin (6 uor 01.RYr i yl ) - met hanone
G K T S E MR
P@aﬂmb(yloh el IZFMetlthﬂllsahEDUmc acid (commercially available),
R chl oro- phenyl )-4-[(RS)-1-(4-
&%hﬁfﬂg 32@ g%ﬁﬁﬁgnoxy) -ethyl] -pyrrolidine
(XI1-B-1), - Carboxylic aciBamptdd uoro-nicotinic acid
I(E;{? %s‘iﬂg?i- 34 DU Edy)) 2 ([i@)-r{’-ﬁ trifaoromdthl bhenoiy)-ethyl]-

{ (3RS, 4SR) - Jrytrrolibd1 G- wﬁeﬂi&&mﬂyhdﬂr byBShethatidnd riflu
or onmet hyl - phenoxy) - et hyl ]

pyrrolidin-1-yl}-(2-nmethoxy- pyrldln-f-yl) nmet hanoneCou

pling according to geqﬁfal:proced

(IJ N

T@- 3-yl ) - met hanone
ocedure | : -

Coupling according to general procedure I:
- Pyrrolidine intermediate: (3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(RS)-1-(4-
trifluoromethyl-phenoxy)-ethyl]-pyrrolidine (XII-B-1),
- Carboxylic acid: 6-Methoxy-nicotinic acid (commercially available),
ES-MS m/e: 539.3 (M+H").
Example 10
4-[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-

pyrrolidine-1-carbonyl]-benzonitrile

NC
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- Pyrrolidine internedi ate:
(3RS, 4SR) - 3- (3, 4- Di chl oro- phenyl )-4-[(RS)-I-(4-

wao eibloasdet hyl - phenoxy) -ethyl] -pyrrolidi nePCT/EP2008/059908

(XI1-B-1), - Carboxylic acid: 2:Methoxy-isonicotinic
acid (comrercially available), ES-M5 me: 539.2 (MH

. 9 _
Ehyplae@ldhate egnesl procedurelle ) - pe - i
oPyamﬂidiné mpdrerediayey -2 Chloird2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-

O

P&&tlld@:lhldildle Gyahetberthyatidoride (commercially available),

R chl oro-phenyl )-4-[(RS)-1I - (4-
&?hﬁﬁﬂg Rg@ g%ﬁﬁﬁLnoxy) -ethyl] -pyrrolidine
(XI1-B-1), - Carboxylic acEgkimpleMet hoxy-nicotinic acid

( Ci&gﬁg . ‘l l‘y(Rg)Y ?‘I(g‘%k?"l el)O"PY%%iII}@-Y%XeY: )-et 3?]—2—(& Mﬂ_' ch-'iz)ro'—phenyl)—

4- [ (3SR, 4RS)py3rdldRS) -yl - ((EmEiH B 8liyh)-Bethh Ry - et hy
[]-4-(3, 4- dlchToro patn§l) S???g|ldlﬁgp 1ecarbonyl]
I

]-

benzoni tril eCoupling according to Her al procedur e
l: - Pyrrolidine intecre { @

5-Chloro-2-{(RS)-1-[(3SR

dihat e:
@ (3 di chl or o- phenyl ) -

pyrrolidin-3-yl] -ethaxy oy WA Re (XI1-B-2), - Acid

chl orid: 4-Cyano-benzoyl chlqgriyle (commercially

avai | abl e), ES-Ms5 nie: 502.2 H+) . Exanple 11

[ (3SR 4RS)-3-[(RS)-I-(5-Ch gyridin-2-yl oxy)-ethyl]

-4- (3, 4-di chl oro- phenyl) -

pyrrolidin-I-yl]-(6- neth@xy pyrldln 3-yl)- nethanone

Coupl i ng according to general procedure |

Coupling according to general procedure II:

- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-

pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),
- Acid chlorid: 6-Methoxy-nicotinic acid (commercially available),
ES-MS m/e: 508.1 (M+H").
Example 12
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(2-methoxy-pyrimidin-5-yl)-methanone

Cl 78\
y >:N
Cl O
N

N
I -~
a

Coupling according to general procedure I:

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

- Carboxylic acid: 2-Methoxy-pyrimidine-5-carboxylic acid (commercially available),
ES-MS m/e: 509.1 (M+H").
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- Pyrrolidine internedi ate:
5-Chl oro-2-{(RS)-1-[ (3SR, 4RS) - 4- (3, 4-di chl or o- phenyl ) -

w@owokdiies n- 3-yl ] -ethoxy} -pyridine (X I-B-2)PCFER08059908

chlorid: 6-Methoxy-nicotinic agcid (conmercially

avail able), ES-M5s me: 508.1 (MrH +) . Exanple 12

[ (3SR, 4RS) -3-[ (RS) -1 - (5- Chlor 0- i di n-2-yl oxy)-ethyl]

-4- (3, 4-di chl oro- phenyl) - Exampl@%

py 1 (BORIARS)-3F {RB - 1 2-Cbdroepyyriciy-2i ylox)i) rectd [ X 3 ratittdowanphenyl) -
Pyr ol | di neP P el 4Bty RRfRS ey 1) methanone
5-Chloro-2-{(RS)-1-[(3SR 4RS) - 4- (3, 4-di chl or o- phenyl ) -
pyrrolidin-3-yl] -etho§|y} -pyridi XIl-B-2), -

Car boxylic acid: 2-MetHo I -5-carboxylic

acid (comercially avaéI oVvb nfe: 509.1 (M+H

+) . Exanple 13
[ (3SR 4RS)-3-[(RS)-I-(5-Chlor
-4- (3, 4-di chl or o- phenyl ) -
pyrrolidin-1-yl]-(4-dinethjyl gni Ro- phenyl ) - net hanone |
Coupl i ng according to genérdaf procedure I1: -
Pyrrolidine internediate:

|
- Chl or 0- 2- )=] = [ -4- (3, 4-di chl or o- phenyl ) -
gyﬁg"%ﬂ% acff‘%r-dg‘f%;%?]geﬁeé%@g%ﬁ&%r idine (XI1-B-2), - Acid
Cﬁjfrmmlidinf_: idl-td'ﬁrn’edtaty | ;a@hlvoe2eliRO) I - [ CFHRoFR A et-(3,4-dichloro-phenyl)-
boommRn o At i RYRbARhexn FB M e 519.8 (e
f ASIGRh#RE) 4 I3 i(eRF) arhinpDeGhdyd chlopide ( cinmm2recialllg xygitablehy| ]

=4- - di. chl -phenyl) -
Bé@&%ﬁz}ﬁgﬁgg(&ﬁ%ﬁ6 f1 uor o- pyri di n-3-yl) - met hanone
Example 14
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-fluoro-pyridin-3-yl)-methanone

cl
Cl 7\
’ >:N
Cl O
N
0

o

F O N*

yridi n-2-yl oxy)-ethyl]

-

Coupling according to general procedure I:
- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),
- Carboxylic acid: 6-Fluoro-nicotinic acid (commercially available),
ES-MS m/e: 495.9 (M+H").
Example 15
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(2-methyl-pyridin-4-yl)-methanone
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I Coupling according to general procedure | : -
Pyrrolidine internediate:

WG2@0i00r163 2- { (RS) - | - [ (3SR, 4RS) - 4- (3, 4- di chl or oPEHEP30/659908

pyrrolidin-3-yl] -ethoxy} -pyf%?jne (XIr-B-2), -
Car boxylic acid: 6-Fluoro-nicotinic acid (conmercially
avai l able), ES-M5 me: 495.9 (MtH +) Exanple 15

[ (3SR, 4RS)-3-[(RS)-1-(5-Chl oro- pyagj§n 2-yl oxy) - et hyl ]

-4- (3, 4-di chl or o- phenyC
pyrrolidin-1-yl]-(2-meth
ling according to gene¢l
i nt er nedi at e:
5-Chloro-2-{(RS)-1-[ (3SR 4RS) -
pyrrolidin-3-yl] -ethoxy} g rdine (XII1-B-2), -

Car boxylic acid: 2-Methyl Nggnicotinic acid
(comrercially available), EB-Ms me: 491.9 (M:H +)
Exanple 16

CosgrzRrY)rdRg toReherhL grcadurol: o- pyri di n- 2- yl oxy) - et hyl ]

oy B CHloto oS SR AA 6 diblggo phen

pougliding- ﬁb@tkmw}ﬁgyu@ng@ﬂéﬂ?ak) procedure | : -

SRS B8 SRR Ak finjeegid ey araibiobeny 1 ) -
p§MBhi/eti491 3(y{H et hoxy} -pyridine (XI1-B-2), -

Car boxylic acid: 6-Methyl-pic %mch acid (connerC|aIIy
avai |l able), ES-MS nie: 491.°Y 1% H+) . nple 17

[ ( 3GSRMRS)-33] (R(s)Rs)(54@4&owr@mzmom+emy2}y4(Mwlelﬂoﬂwpﬁenyl)-

-4- (3, 4-di Chlp%rrgh Pw )(6 methyl-pyridin-3- yl) -methanone

cl { 8
APa
CIJC%LO
N

=
L .

N

yl) - met hanoneCoup
| : - Pyrrolidine

- (3, 4-di chl oro- phenyl) -

Coupling according to general procedure I:
- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),
- Carboxylic acid: 6-Methyl-nicotinic acid (commercially available),
ES-MS m/e: 491.9 (M+H").
Example 17
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(2-methyl-pyrimidin-5-yl)-methanone

j@&_‘*\go o
Cl
N
Ay
N

Coupling according to general procedure I:
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pyrrolidin-1-yl]-(2-nmethyl-pyrimdin-5-yl)-nmethanone
Coupl ing according to general procedure | :-

w@omwokd1es ne i nt er nedi at e: PCT/EP2008/059908

5-Chloro-2-{(RS)-1-[(3SR 4RS)-4- (3, 4-di chl or o- phenyl ) -
pyrrolidin 3-yl] -ethoxy} -pyr?hlne (XIr-B-2), -

%\6 ((ﬁxcﬁné & tel*ar?neg{?ge lg\/gfupogfo Z%ﬁ% _ﬁr&% éilgﬂga%@ ﬁﬁhﬁ}ro phenyl)

aﬂ'pile—?)lﬁ thoxy} pyridine (XII B-2),

[ (Egli%gkghcae?cbq‘:'lz &&gﬁ%h@%ﬂl ife- 9 carb%%yﬁcdacpd (zczo%mergl)ally ava}iagle)

Py ® hi/eli402 8-(WHH{()2- met hoxy- pyri di n-4-yl ) - met hanone
Coupling according to geneEaI gfqgedure I -
Pyrrolidine internediate: ¢

5- QIBSAARSE-3{ [(RS)-1(5Ah3SR; pyirilin 4~y Sxy4- eﬂiﬂhh% @-ditteon0-phenyl)-

pyrrolidin-3- ridin
Car boxyl i c Fﬂhl Eﬁﬁxé%?e SHPYE Phﬂgbdggganone
(comrercially available), ES-M5s me: §07.8 (MH +)

Exanpl e 19 | 7\
[(3SR,4RS)-3-[(RS)-I-(@- yrigi/n- 2-yl oxy) - et hyl ]
0
0- pyri di n-3-yl)-nethan

-4- (3, 4-di chl or o- pheny
| procedure | : -

pyrrolidin-I-yl]-(6-diTfrethy
one Coupling according to ge
Pyrrolidine internedi at e:
5-Chl oro-2-{(RS)-I-[ (3SR Z40( 3, 4-di chl or o- phenyl ) -
pyrrolidin-3-yl] -ethoxy} N\@ridine (XI1-B-2), -

Car boxylic acid: 6-D nmethyla@gi no-nicotinic acid
(comrercially available), ES-M5s me: 519.2 (M:H +)
CEMp\lm:g ﬁc&ﬂlng to general procedure I:

D }{r?(gﬁ(ﬁ %ﬁirg’%} ate; %5}- o[r(giﬁgRg)RlS) %%I[%ﬁ)z}pbé%@ %poro p%enyl)
pyslidihi3dylpethbxy)- ﬂ)yndrﬁé Uamone)
- Carboxylic acid: 2-Methoxy-isonicotinic acid (commercially available),
ES-MS m/e: 507.8 (M+H").
Example 19
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-dimethylamino-pyridin-3-yl)-methanone

Cl 7\
APa

CIJC&XLOC
N

| X
\l\{ N/

Coupling according to general procedure I:

- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-

pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),

- Carboxylic acid: 6-Dimethylamino-nicotinic acid (commercially available),

ES-MS m/e: 519.2 (M+H").
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Coupling according to general procedure | : -
Pyrrolidine internediate:

WG2@0i00r163 2- { (RS) - | - [ (3SR, 4RS) - 4- (3, 4- di chl or oPEHEP30/659908

pyrrolidin-3-yl] -ethoxy} -pyf%?jne (XIr-B-2), -

Car boxylic acid: 6-Am no-nicotihic acid (comercially
avai l able), ES-MsS me: 493.2 +) . Exanple 2 1
[(3S,4R)-3-[(R)-I-(5-Chl or‘é’-‘%‘;(}ll?\{:ggf)n-z-y| oxy) - et hyl ] - 4-

(& Adnid o giykidime 3 yhel{§$R,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-
%(rjr olidin-I- yld]ic_h(l(()sr_or—'rls‘l{elgl%yﬁy?yorlildgr{—T—_yﬁ_—l}(lle _arrlrg}lehanone

[ (3R, 4S)-3-[(S)-1-(5-Chl oro-pyridin-2clyl oxy)-et hyl]-4-

(3, 4-di chl oro-phenyl) - Pyrrolidin-

I-yI]-(6-nethoxy-pyrid?n ) - et one The racemc

m xt ure consi sting of | 0
[(38,4R)-3-[(R)-I-(S-G%Ioro-p di n- 2-yl oxy) - et hyl ] -
4- (3, 4-di chl oro- phenyl ) -pyrre\f din-

| -yl']-(6-nmethoxy-pyridin-3-yl)L-nmethanone and

[(3R 4S)-3-[(S)-I-(5-Chl orfp- yr Pdi n- 2-yl oxy) - et hyl ] - 4-
(3, 4-di chl or o- phenyl ) - HN"N”
pyrrolidin-1-yl]-(6-methoxy-pyridin-3-yl)-nethanone
wenplitgamwod ety toygendralrabeqoiueplar at i ve HPLC to give both

-Eggﬂn%lﬁcgﬁ'%@?er%ﬁla‘f@' - ¥nRYE S { (kST My F8rEirI U La- 4k dphienyl) -
HY1B0E]id SR)1}-8thoBy UpPidiné OXI-Bomleny| ) - 4-[ (SR) - | - (5-f | uor o

- pyLi midi n-2-y] oxy) -.et hyl ] -. . :

By i s PR 54 Syrrmesi gty bt hanoneM
EsHMb mn/e:d@sRi(dn-lgcor di ng to general procedure I11: -
Pyrrolidine internediate: E

[ (3RS, 4SR) - 3- ( 3, 4- Di chl or oEpHBRISP) - 4- ((RS) - 1 - hydr oxyet

hyl )[{3S,4R)-3-[(R)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-

pyrrolidin-I-yl]-(6-methoxy-pyridi.n-3-yl)-net hanone
ST 2 i D (SRR R A
(comrercially avail able), ES-A¥R me: 490.9 (MtH +)
[(3R,4S)-3-[(S)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-methoxy-pyridin-3-yl)-methanone

The racemic mixture consisting of [(3S,4R)-3-[(R)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-
4-(3,4-dichloro-phenyl)-pyrrolidin-1-yl]-(6-methoxy-pyridin-3-yl)-methanone and
[(3R,4S)-3-[(S)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-methoxy-pyridin-3-yl)-methanone were resolved by chiral
preparative HPLC to give both enantiomers optically pure. ES-MS m/e: 508.1 (M+H").

Example 22
{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(SR)-1-(5-fluoro-pyrimidin-2-yloxy)-ethyl]-
pyrrolidin-1-yl}-(6-methoxy-pyridin-3-yl)-methanone

F
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Exanpl e 23
{(3RS, 4SR) - 3- (3, 4-Di chl oro-phenyl )-4-[(SR)-1-(5-fluoro

WO pywiodiies 2- yl oxy) - et hyl | - PCT/EP2008/059908

pyrrolidin-I-yl}-(6-nmethoxy- pygé di n- 3-yl ) - met hanone
Mtsunobu reaction according to general procedure III:

%5%%&%%(%%@5@% g%%%al r8ﬁey u)re IA{I ((RS) -1 -hydroxyet
h?jfr)rehdlne intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((RS)-1-hydroxy-
rolid (6- et hox one
Ftﬁv)wfrmhﬁm-bﬁ- el ARy s Raore R A
( eodimiticiohl 3-Hluakapyrahlidi) -2 - e dbmiet@illy490lable) M-H +) .
F%(‘g‘ggfni%éé%-%ﬁ-)u chl or o- phenyl ) - 4-[ (SR) - | - ( 5- met hyl
- pyri d! n- 2-yl oxy) - et hyl ]h Exampl_eg_?) I N
pyr [ rretox in-3- - met haponpe
(LRt et bidtord e Sk ST diord pRR oy Slog - cthyl-
- rrolidi FIMARA- eth din-3-yl h
(506 asR) . DI um?ﬂ}i e oy i (( B b oxyet

hyl) -
pyrrolidin-1-yl]-(6-nmetho -pyridi@yl) met hanone
(XV-A-1), - Pyridin-ol: @ di n-2-ol
(comerci al |y avail abl @ ~E8\My/Me: 486.0 (M-H +)
Exanpl e 25

{(BRS, 4SR) - 3- (3, 4- Di chl or::&/pgi?ﬁyl)%-[(RS)-l -(5-fluoro

-pyrimdin-2-yl oxy)-ethyl] 0
pyrrolidin-1-yl}-(6-methoxy-pyridin-3-yl)-nethanone
M t sunobu reaction accorging to general procedure I11:
- Pyrrolidine internedi ate:

MiBESo BiSFéhettbn( @ cdrdigetbl generalpfrecaduye BE:( ( SR) - | - hydr oxyet
pUPFidies isrrigioss dORARR 6 e DR Rt g drony-
étliyr)%ylrr)ohdm Pyt (s ek thoy-] yﬁdlﬁLwlr)Qnahﬁﬂldﬁedbmf-&loj

5yrrgrero‘i ? L"fu)(l)r(‘;Jl \;/)%!1(51& —e ('commerc1a yavaﬂ;lb%g) (MrH)
ES-MS m/e: 490.0 (M+H").

Example 24
{(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-[(SR)-1-(5-methyl-pyridin-2-yloxy)-ethyl]-
pyrrolidin-1-yl}-(6-methoxy-pyridin-3-yl)-methanone

Mitsunobu reaction according to general procedure III:

- Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((RS)-1-hydroxy-
ethyl)-pyrrolidin-1-yl]-(6-methoxy-pyridin-3-yl)-methanone (XV-A-1),

- Pyridin-ol: 5-Methyl-pyridin-2-ol (commercially available),

ES-MS m/e: 486.0 (M+H").



Exanpl e 26
{(3RS, 4SR) - 3- (3, 4-Di chl oro-phenyl )-4-[(RS)-1-(5-fluoro
WO pywiodiies 2- yl oxy) - et hyl | - PCT/EP2008/059908
pyrrolidin-I-yl}-(6-nmethoxy- pyg4d| n- 3-yl ) - met hanone
M t sunobu reaction according to general procedure I11:
- Pyrrolidine internedi atep ...
[ (3RS, 4SR) - 3- (3, 4- Di chl or o SHERS 7 - 4- ((SR) - I - hydr oxyet
hy[3RS,4SR)-3-(3,4-Dichloro-phenyl)- 4 (RS) 1-(5-fluoro-pyrimidin-2-yloxy)-ethyl]-

SIS i T R e M

(commercially available), ES-M5 me: H90.9 (MH +)

Exampl e 27 | 7\
[ (3SR 4RS)-3-[(RS)- I - (g- le'>=4{| n- 2-yl oxy) - et hyl ]
O
hen- 2-yl ) - met hanoneCou

-4- (3, 4-di chl oro- pheny |
pyrrolidin-l-yl]-(5-chl"oro-th
pling according to general pregedure | : - Pyrrolidine
I nt er nedi at e:
5-Chloro-2-{(RS)-1-[ (3SR, @0(3 4-di chl or o- phenyl ) -
pyrrolidin-3-yl] -ethoxyp”™myridine (XI-B-2), -
Carboxyl i ¢ acid: S-Chlord-thi ophene”-carboxylic acid

&) g%’ﬁp reCJ’fg t&&ﬁ accgtld11§gbtlo%)eneraEISf)rN§ecfyr§ TII: 516. 7 ( M+-H +)
t Pmid‘iﬁ?ﬁ)‘l{ﬁﬂ{e@ia&) {03%515@1436(601—%@0 rph2ayl)-axi SR et HyHioxy-

b dp i SO Rt a1 X¥ePridnone
Cﬁmmdagtoa(ScEiudrmgyrﬁmm’glenemlatommmmaeaﬂable),-

d di at
Py 5 IQ?%&%‘)GME I(gsﬁe ARS) - 4- (3, 4- di chl or o- pheny! ) -

10 pyrrol 1 din-3-yl] -ethoxy} Epanpldee (X 1-B-2), -

T e e e

pyrrolidin-1-yl}-(6-methoxy-pyridin-3-yl)-methanone

cl 72\
’ >:N
Cl O
N

(I)N

Mitsunobu reaction according to general procedure III:
15 - Pyrrolidine intermediate: [(3RS,4SR)-3-(3,4-Dichloro-phenyl)-4-((SR)-1-hydroxy-
ethyl)-pyrrolidin-1-yl]-(6-methoxy-pyridin-3-yl)-methanone (XV-B-1),
- Pyridin-ol: 5-Fluoro-pyridin-2-ol (commercially available),
ES-MS m/e: 490.9 (M+H").
Example 27
20 [(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(5-chloro-thiophen-2-yl)-methanone
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Exanpl e 29
[ (3SR, 4RS) - 3-[ (RS) -1 - (5- Chl oro- pyri di n-2-yl oxy) - et hyl ]

WO 260081963li chl or o- phenyl )- pyrrolidin- 1-yl] PCT/EP2008/059908

-i soxazol - 5-yl - met hanone Cbupléyg according to genera
procedure | :- Pyrrolidine internediate:
5-Chl oro-2-{(RS)-1-[ (3SR, 4RS) - 4- (3, 4-4di chl or o- phenyl ) -

pyrrolidin-3-yl] -ethoxy} -pyridiggjg I'l-B-2),

Car boxylic acid: |soxa@l -carb ic acid
(commercially avail abl e), N468.2 (MtH +)
Exanpl e 30 Cl o

{5-[ (3SR, 4RS) - 3-[(RS) - | - (5- o¥ o- pyri di n-2-yl oxy) -eth

yl]-4-(3, 4-dichl oro-phenyl) - rrolidine- 1-carbonyl]
-furan-2-yl}- acetonltrll ong according to

general procedure | : l'idine internedi ate:
loro-2-{(RS)-1I-[ SSR ARS) - 4- ( 3, 4-di chl or o- phenyl ) -
pp aa&ﬁwdglg;m]gen%ﬁmfe%durfp ridine (X 1-B-2), -

Cayelxdihd it@lediatd- O RRPGRLIIRE Y- ﬁﬂ;mzﬁwa! bpz;cmichroraqah@nyl)
(connerC|aII%1ava|IabIe2 ES- M5 505 +)
pysphistia- 33yl j-ethoxy}-pyridine XII-B-2),

[ Cgl%%xﬂl@ad}ﬂ(ﬁﬂ@o J[hl&}ﬁfe%'JZOcra%d%{fﬁ& gliigp ic%;rllli/r%l&)éié)ly ghdIMbik),

di chl or o- phenyl ) - pyrrolidin-
E§11\§[%WF éééaéwfi )5- di net hyi -
| H pyrrol -3-yl)-net hanone ﬁpggﬁ&ag according to
general procedure | : - Pyrrolidine internediate:

5 OB S2-3¢ (RS 1H(5{({hbsR; msbm -4-yloxyd-etiyd hit-63-4-dietdener-phenyl)-
pyrrolidin- }g}f}é}hdlrﬁl WXM}S dﬂﬂc{thﬂ' Pﬂﬁln(rgqyl) Hethhnone

Car boxylic
| - Cycl opropyl - 2, 5- dlnethyl-lkkpyrzi%§33 car boxylic
=N

acid (connerC|aIIy avatﬂab?e)

O

/

Coupling according to general procedure I:
- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),
- Carboxylic acid: 2,5-Dimethyl-furan-3-carboxylic acid (commercially available),
ES-MS m/e: 492.9 (M+H").
Example 29
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-

pyrrolidin-1-yl]-isoxazol-5- yl methanone

\ I

Coupling according to general procedure I:
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ES-M5 nmfe: 533.8 (MtH +) . Exanple 32
[ (3SR, 4RS) - 3-[ (RS) -1 - (5- Chl oro- pyri di n-2-yl oxy) - et hyl ]

WO 260081963li chl or o- phenyl ) - PCT/EP2008/059908

pyrrolidin-1-yl]-(5-nethoxy- théé)phen 2-yl) - met hanoneCo
upli ng accordl ng to general procedure | : -

d| n

PR sl % R ERED 2Oy (SRR s lshispgmhen-
pymasluhnm yl} Bt}yob(}r} p;eidme(wll—ﬂsgdl dine (XIl-B-2), -

0X hene 2-carb ic acid
I e R SR S TR
Exam@hee 388.2 (M+H").
[(3SR, 4RS)-3-[(RS) -1 - (5- Chhoro lp%l di n- 2-yl oxy) - et hyl ]
-4- (3, 4-di chl or o- phenyl ) -

PY5-{ GSRAHRS)13-[YR$)- I—ZS-@hﬂ&bQ}ﬁri’&ﬁZQyﬂoy@f—)-)ékl)y‘l]TE-t(Bl,aﬂﬁﬂﬂoro -phenyl)-

Coupl i ng accordi raI roce Uf
Pyrrolidine i myéf(ﬂgﬁll?ea? -&ar onyl uran-2-yl}- acetonltrlle
5-Chloro-2-{(RS)-1-[(3SR 4RS)-4-(3, 4-di chl or o- phenyl ) -

pyrrolidin-3-yl] -ethoxly} - pyri di Xl1-B-2), -
Carboxylic acid: 2- chl© i azql _q\lcar boxylic acid
(commercially avail ab'& MS 517.8 (M+H +)
Exanpl e 34

6-{(RS)-1-[(3SR 4RS) - 4- (3, 4- Dv¢hl or o- phenyl ) -1 - (6- et h
oxy- pyri di ne- 3- car bonyl) - 0
pyrrolidin-3-yl]-ethoxy¢-mcytiRonitrile N M tsunobu
reacti on according to gener procedure I1I1:-

RS :
F{g%g{gf%%\%ﬁdgq%egrﬁ%glclﬁﬁ%rdgre %enyl -4-((SR) - | - hydr oxyet
h¥jyryrelidine intermediate: 5-Chloro-2- {p (RS)-1 (3SR 4RS)-4-(3,4-dichloro-phenyl)-
[ ridi n-3-yl)-nethanone
?WIEHF% ﬁl eg;&gc}’ ]I()ﬁ C"Fé Bg[)fﬁ/g%’/oxy- nicotinonitrile
¢ Carbweylad aid: §-Graabiathlyk fyran-2-carboxylic acid (commercially available),
ES-MS m/e: 505.9 (M+H").
Example 31
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(1-cyclopropyl-2,5-dimethyl- 1H-pyrrol-3-yl)-methanone

cl 78\
’ >:N
Cl O
N

>N

Coupling according to general procedure I:
- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),
- Carboxylic acid: 1-Cyclopropyl-2,5-dimethyl-1H-pyrrole-3-carboxylic acid
(commercially available),
ES-MS m/e: 533.8 (M+H").
Example 32
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(5-methoxy-thiophen-2-yl)-methanone
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ES-M5 mfe: 497.0 (MtH +) . Exanple 35
5-[ (3SR, 4RS) - 3-[ (RS) - I - (5- Chl or o- pyri di n- 2-yl oxy) - et hy

WO pe0dA(Be3t- di chl or o- phenyl) - pyrrolidine- 1-caP@DRP10p8/059908

- pyridine-2-carbonitrile Coupl %pg according to general
procedure | : - Pyrrolidine internediate:

5-Chl oro-2-{(RS)-1-[ (3SR, 4RS) - 4- (3, 4-4di chl or o- phenyl ) -
pyrrolidin-3-yl] -ethoxy} -pyridin I1-B-2), -

Car boxylic acid: 6-Cyadl ot i ni @id (commercially
avai | abl e), ES-Ms nie: . Exanpl e 36
6-{(SR)-I-[(3RS,4SR)-ZQI Qro phenyl)-1-(2, 4-di
nmet hyl - pyri m di ne- 5-

carbonyl)-pyrrolidin-3-yl]-ethpxy}-nicotinonitrile
Coupl i ng according to gel \%I oocedure | : -
Pyrrolidine internedi ate:

-{ (SR -1 -[(3RS, 4SR 4- (3, 4-Di chl or o- phenyl ) -pyrrol i di
EFO?,&H&H "]CCOI{-@P}%?;SF“ Al zetadusntt ri | e (XI'1-B-3) -

Caypdslidihd @t@ediate, ACRIMBLDY RS PYI|{ IVRURBE-=H ﬁﬁﬂ&ﬁwbl 1
ac? Cgiorrmgr C|ea12lt avai | ablhbe( P SE r%BZ S196 3 (Mt p(heny)

p)'rroh —émﬂ] -sthoxy}- pyr1d1ne (XII-B-2),
[ Cg@%xﬂ@ad}ﬂ}(({aﬁbx‘}f tﬂléf;lgﬁleqr OrrBY e hfd Leoth @y allg tab¥ilable),

4-di chl oro-p
E %m/%f|5ﬁol9(MﬂH()2 4-di met hyl - pyri mi di n-5-yl) - met hano
neCoupling according to geggﬁﬂ,leggocedure I -
Pyrrolidine internediate:

5- ﬁﬂSBr@SiLﬁ{[((R\SyH(S{C(@SR RyR&Yn-Z-Ylgxyd-ethyd hit¢3.4-dicidesa-phenyl)-
l'i din-3- [ =

E):g Lgxg/l : 2 acﬁs'l“]()hélﬁ{ 'i‘%lﬂéz %}H%(lrol tii/ilﬁdlargnl gﬂ}) m hé%\?%oxyl iC

acid (comercially avallable)

D&Q

Cl—(\ I

Coupling according to general procedure I:
- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),
- Carboxylic acid: 2-Chloro-thiazole-5-carboxylic acid (commercially available),
ES-MS m/e: 517.8 (M+H").
Example 34
6-{(RS)-1-[(3SR,4RS)-4-(3,4-Dichloro-phenyl)-1-(6-methoxy-pyridine-3-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

I
~0TN?

Mitsunobu reaction according to general procedure III:
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ES-M5 mfe: 507.2 (MtH +) . Exanple 38
N-{5-[ (3SR, 4RS)-3-[ (RS) -1 - (5-Chl oro-pyridin-2-yl oxy)-e

w0 koobo1963 3, 4- di chl or o- phenyl ) - pyrrolidi ne- PCTI/EP2008/059908

1- car bonyl ] -pyridin-2-y|}-acc pide Coupl i ng
according to general procedure : - Pyrrolidine

p\éﬁ?lr{:ﬁne ‘é‘t“’{r{“ﬁg atﬁ iﬁ)&é&RZF’é 3 4 Dj célloéfo CPheHle) 4- ((%}rz‘)é }]—)hysiroxy—
ptﬂmy]ﬁqiynd)illdl-rﬁl-yl }(6—mtﬂh0xy—})yﬂd)1‘ylr3 yﬂl)nﬂetbﬁﬁhdneBXZ/)-B b,

Acet no ni ¢

BRGSO R BafadSt b
E.xam@hee 297.0 (M+H").
[(3SR, 4RS)-3-[(RS) -1 - (5- Chhoro p%%ldln 2-yl oxy) - et hyl ]
-4- (3, 4-di chl or o- phenyl ) -
PY3-[(88 1R ARB)-B-{ Y1t d)-1- &~ Chlves pytidn- mltﬁztyhyihynyzr (3 Idiclli-lqtb)phenyl)—
e PN O o 2T Goh 8. & AR EEaboRh AR !
5-Chloro-2-{(RS)-1-[(3SR 4RS)-4-(3, 4-di chl or o- phenyl ) -
pyrrolidin-3-yl] -ethoxy} -pyridi Xl1-B-2), -
Carboxylic acid: 6-Di ' | -nicotinic acid
(described herein afte 535.1 (M+H +)
6- D met hyl am nonet hyl -1ii cotl n€ aci d: 1st step: To a
stirred suspension of 6-neth cotinic acid
(comrercially avail able) ( , 3.64 mmol) in THF
(14 nL) at RT, was added #EQJ/Q%
|, 3-di bronp- 5, 5-di net hyNgydghtoin (DDH) (1.06 g, 3.71
nnol) Stirring was conti nued over night and
Eenplanacserdingindererglarraesducol:unn chr omat ogr aphy (Si o

Cﬁ?r%lﬁﬂﬂ%%rm@d@(e y§ éhﬁ*ﬁ&' é {J(QSW 3%%{ éf’@Sr) 324 éibcll\lo&c—phenyl)—

br ononet nicotinic acl
Efﬁ@hﬁuhﬁeﬂ zmmxzrpmmﬂmm(mm932»

- Carboxylic acid: 6-Cyano-nicotinic acid (commercially available),
ES-MS m/e: 503.1 (M+H").

Example 36
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(2,4-dimethyl-pyrimidine-5-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

@d

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 2,4-Dimethyl-pyrimidine-5-carboxylic acid (commercially available),
ES-MS m/e: 496.3 (M+H").
Example 37
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(2,4-dimethyl-pyrimidin-5-yl)-methanone
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2" step: To a stirred solution of
6- brononet hyl -nicotinic acid (350 ng, 1.62 nmmol) in

wWER@eo{Be63rL) was added a sol ution of dinmethyl - BOT/ER20081059908

EtOH (2 mL, 30 % solution). Stifring was continued for

1 hour, concentrated under vacuo. Col um

chromat ography (Si @2, CH2CWWeOH: 8/ 2, aq. NH3 1%

yi el ded 205 ng (70 % ofcg-

di met hyl am nonet hyl - ni cot

solid. ES-Ms mie: 181. £

[ (3R 4S)-3-[(S)-I-(5-Chl oro-

(3, 4-di chl or o- phenyl) - N

pyrrolidin-l-yl]-(2-methyl-p d|n 5-yl) - met hanone

and ©

[(3S,4R) - 3- [(R)-I-(5 Chl oro-p rﬁfﬁjﬁ% 2-yl oxy)-ethyl]-4-

3, 4-di chl

PPISTS A9 %11 gfﬁ]ge’@% Pr?@f’ﬁiﬂlur‘blyrl m di n-5-yl ) - net hanone

TPﬁrélY@n@m&érﬁ@HiaYe FlilJCBlF(;@dSlan{t(RS)TH [6351&&?8‘3 éﬁ(&@dftﬁﬁ)rwﬂhbnyl)—
arat ira eparation of the racemc

PrYI{‘i) B3 pYILﬁTZWég} “PYiipe &tﬁ?ﬁ hg according to general

pcamﬁweacld 2,4-Diyéth @l pyalinfigines-edrBBailidtaid (commercially available
oro [?Spg?{ 4RS) - 4- ( 3, ?‘r}}dl chl(oro phen},) &

E?N%W%SW%QM%H )et hoxy} -pyridine (XII-B-2), -
Car boxylic acid: 2-Methyl - Ey;{ﬂﬁg\e%ne 5-carboxylic acid
&omﬂsr cially avail abl&ﬂp 492. 8 % d)

s [ OBR BB (AR o}- (m&htorerpyidinrdeiacyietinbl- & (- dichloro-phenyl)-
[ (3SR 4RS) 3- [ﬂyﬁ%lldine(ﬁtﬁ%ﬂflﬂlpwﬂindi BE Zic¥aXde - et hyl ]
-4- (3, 4-di chl oro- phenyl)
pyrrolidin-I-yl]-(4-dinmeghyl am no Y| - phenyl ) - net han
one Coupling according to ner al \pr, cedure | : -
Pyrrolidine internedia N
5- Chl or o- 2- {(RS)-I -[(SSR 4R (33, 4-di chl or o- phenyl ) -
pyrrolidin-3-yl] -ethoxy} Y dine (XI-B-2),

a light brown
Exanple 40 & 4 1
i di n-2-yl oxy)-ethyl]-4-

Coupling according to general procedure I:
- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),
- Carboxylic acid: 6-Acetylamino-nicotinic acid (commercially available),
ES-MS m/e: 354.1 (M+H").
Example 39
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-dimethylaminomethyl-pyridin-3-yl)-methanone

Cl
Cl =
»
Cl H g N
N



- Carboxylic acid: 4-D nethylam nonethyl -benzoic acid

(commercially available), ES-M5s me: 533.8 ( MtH+)
WE2@a0lE 6313 PCT/EP2008/059908

6-{(SR)-1-[(3RS, 4SR)-4- (3, 4- Dg(pl or o- phenyl ) -1-(6-dinme

t hyl am nonet hyl - pyri di ne- 3-

égﬁ@]%{l%elc):m%}ﬁ%tg gnlqclzrfrl]loproé{e!cl]ureﬂt hoxy} - ni cotinonitrile

eneral procedure | : -
Phymraidiok meermzttlam:réd(:htoeo 2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-

RS, 4SR hi h | i di
A SR e B o s el B et A S
Canthoxylid mcb6+[d1me6hyﬂhrﬂﬁioh)¢|ﬂ@ﬂhmmmtdachd (desw@ibedhercacifebr),
. Egz\i% Ib%?ﬁ I?Me ul )above) ES-M5 me: 525.5 (MtH +) .
B(E&&eﬂlﬁlz;}r?mbﬁﬁﬂ;‘vﬂmﬁcﬁﬂﬁtdmrc’o py:jl di n- 2- IyI oxy)-ethyl]-4-
3,.4- idinp-. 1-) - ) )
s T bR bk e by e Sl hamaresaligrile (50
ace.6diniigol) in YEIRE N ALY oREduiseadded 1,3-dyroned-bGi ditethylhydantoin
at e: .. . .
LORED SF s B £7 ot s wissssprsiopes avesigh B1cheqpiamyityd under
10 mdugod:bldhﬁr &rryﬂn]atog&tphwsﬁbz, CDMECIQMI([)S/t};Belaéd 410 mg (52 %) of 6-
rboxylic aci
GRS SRt it e Bogsatea i BETNR kel B8l € (vt
' Mistdp+To a stRtadletidkbof 6- bromomethyl -nicotinic acid (350 mg, 1.62 mmol) in

E&?I(—Sli?) n |V¥fﬁlah$55 %fr?é%&}n) 9 Almet leXr %nde 1rq E%OH (8)9{]2 3%t% solLtlon)

S&Ifrfr@vlfﬁlcﬁnﬂml)éd]fof bhowt, bynebirh@d yhd@ated. Cobanth )chfmﬁzhagraphy

s [9e ShunlngyaGeerdiog. (9, 99Rer 3l oSEdY S

Smteth @iRmdn{iRB)mitotini SRl 4RSigd bt Sviftsdlide BE-oMOmphiaBy.lil YM+H").
pyrrolidin-3-yl] -ethoxy} -pyridine (X I-B-2),

Example 40 & 41
[(3R,4S)-3-[(S)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
20 pyrrolidin-1-yl]-(2-methyl-pyrimidin-5-yl)-methanone
and
[(35,4R)-3-[(R)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(2-methyl-pyrimidin-5-yl)-methanone

al
cl —
CI@ E Q
O)\(\N
|
N/)\

25 The two optically pure enantiomeres were obtained with a preparative chiral HPLC
separation of the racemic mixture prepared from:
Coupling according to general procedure I:
- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),

30 - Carboxylic acid: 2-Methyl-pyrimidine-5-carboxylic acid (commercially available),
ES-MS m/e: 492.8 (M+H").. Same MS spectra for both enantiomers.
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- Carboxylic acid: 6-Methylsulfanyl-nicotinic acid
(commercially available), ES-M5s me: 523.1 (MtH +)
WE2@I019E 6316 PCT/EP2008/059908

[ (3SR, 4RS)-3-[(RS) -1 - (5- Chloro6pyr|d|n 2-yl oxy) - et hyl ]

-4- (3, 4-di chl or o- phenyl ) -
pyrrolidin-1-yl]-[6-(2-pyrrolidin-I|-yl-ethyl)-pyridin-

3 yl ] - met hanoneCoupl i ng accordi ng to general procedure

- Pyrrolidine internedEzatmeple 42

ﬁﬁéﬁ AR G TR AR AR 05 - ROSOK by

Car boxy! i gyraalidin-16A -4 Bynidtbylainorhethyl- gidayl)Jméthawdreni ¢
acid (comercially available), ES-M5S me: 573.9 (MtH+)
. Exanpl e 47 o
[ (3SR 4RS)-3-[ (RS)- I - (5-
-4- (3, 4-di chl or o- phenyl™=
pyrrolidin-|-yl]-(6-nmethanes
anone To a stirred solution

[(3SR, 4RS)-3-[(RS)-1-(5 ChIorN-p ridin-2-yloxy)-ethyl]
-4-(3, 4-

dlchloro-phenyl)-pyrrol|d|n-f%J;ilﬁ6 met hyl sul f anyl - py
ridin-3-yl)-nmethanone (described ¥9Je|n above) (35 nmg,

0.067 mmol) in CH2CI 2 (3 nL) at RT was added nCPBA (33
Gguplihgl@cominig)to gahdrelrpracdione s, an ageous sol uti on O Na

g il > S R R R LRl Pl B -

N&%thﬂs‘Wheﬁmmgppwmhphagéssmpre concentrat ed under

d |, um t hy (Si.Q2,. Et OA f
Bt P PR SRR c8ad Rkl RightSbre
ESMBn¢:633338-H()M-H +) . Exanpl e 48
[(38R,4RS)-3-[(RS)-I-(5-Chhorojp%5idin-2-y|oxy)-ethy|]
- 4- (3, 4-di chl or o- phenyl ) - “*ampie
[y {(BR)-1 d(IRY,49R)}4- (34-Ma¢Hytosphdngyi- (@&fnﬁd{hﬂhmrﬁmyé_thylnp}tridine-3-
hanoneCoupl | ngargony { g;frr}gliéigﬁqyl %{h%lxyﬂli)c%gggrrn?nle '

//
al —
0 g
cl N
., 9)—0

ro-pygfé n- 2-yl oxy) - et hyl ]
N
onyl - pyri di n-3-yl)- et h

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 6-Dimethylaminomethyl-nicotinic acid (described herein above),
ES-MS m/e: 525.5 (M+H").
Example 44
[(35,4R)-3-[(R)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-[4-(2-dimethylamino-ethyl)-phenyl]-methanone
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- Pyrrolidine internedi ate:
5-Chl oro-2-{(RS)-1-[ (3SR, 4RS) - 4- (3, 4-di chl or o- phenyl ) -

w@owokdiies n- 3-yl ] -et hoxy} -pyridine (X I-B-2)PCFEP2008/059908

Car boxyl i c acid: )

2-Met hyl sul fanyl - pyri mi di ne- 5-%r boxyl i ¢ acid
(comrercially available), ES-M5 me:;525.3 (MtH +)
Exanpl e 49 cl =
4-[ (3SR 4RS)-3-[(RS) -1 -( | of o- i di n-2-yl oxy) -ethy
[]-4-(3, 4-dichl oro- pheﬂyl | i'di ne- 1-carbonyl ]
-benzonitrile Coupling accondiing to general procedure

pyrrolidin-3-yl] -ethoxy} -Byr e (XIl-B-2), -

Car boxylic acid: 4-Cyano-benzoreeagid (commercially
avai l able), ES-Ms nie: 488.2 (MH N Exanpl e 50
5-[(3S,4R)-3-[(R) -1 -(5-Chl oro- pyrldlm 2-yl oxy)-ethyl] -
4- (3, 4-dichlorophenyl) -pyrrolidine- 1-carbonyl]
Coypling ascoraing. togenesali RrpFqdarg ICoupl ing according to

g I r 1
?ﬂ?{lgir%{’fn?e?ﬁféﬂga% '5- ?hl’orgyé F\{é)ﬁls gE%R I ch{gjrj% ﬁ%cﬁle%?/ p)henyl)

pyirolodindi-yll-8thpky}- pmdﬂmmll Bk | d| ne (XIl-B-2), -
Céﬁi%%%%ﬂ d da% rs% l%l%leqyoﬁﬁﬂm%ygtgﬂ%'eﬂzeoéa&@f&%ﬂﬂeﬂ% 861 4hogss A1),

rrespondi hg conmer Cl
E&éﬂ$aﬁté4ﬁéﬁhvﬁiéster by standard hdronS|s) ES- MB

me: 504.1 (M+tH +) . Exanp %é%

[ (3SR, 4RS) -3-[(RS)-1-(5-Ch or oF pyrldln 2-yl oxy) - et hyl ]

- 4{ (38RMRS$)-Bhl(BS p1{ihré€imorp-pyridin-2-yloxy)-ethyl]|-4-(3,4-dichloro-phenyl)-

pyrrolidin-1-yl]-(6-methylsulfanyl-pyridin-3-yl)-methanone

al
cl —
N
cl N
H—o
N

X
L.
N s
|
Coupling according to general procedure I:
- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),
- Carboxylic acid: 6-Methylsulfanyl-nicotinic acid (commercially available),
ES-MS m/e: 523.1 (M+H").
Example 46
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-[6-(2-pyrrolidin-1-yl-ethyl)-pyridin-3-yl]-methanone



pyrrolidin-I-yl]-(2-nmethanesul fonyl-pyrimdin-5-yl)-nme
t hanone Coupling according to general procedure | : -

w@grwoldles ne i nter rredi ate: PCT/EP2008/059908
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5-Chloro-2-{(RS)-1-[(3SR 4RS) - é (3, 4-dichl oro-phenyl ) -
pyrrolidin-3-yl] -ethoxy} -pyr d| ne (XIl-B-2), -

Car boxylic acid:

2- Met hanesul f onyl - pyri mdi ne- 5- c@oxyl ic acid

(comTer cially avail abl £ 555.8 (M+H +)
Exanpl e 52
6-{(SR)-1-[(3RS,4SR)-4-(3,4
o- pyri di ne- 3- car bonyl ) - N
pyrrolidin-3-yl]-ethoxy}-nichti
accordi ng to general procedur § [
I nt er medi at e:
6-{(SR) -1-[ (3RS, 4SR) -4- (3, 4-Di chI ox.o=phenyl ) - pyrrolidi
n-3- yl] -ethoxy} -nicotinonitrile (XPl-B-3) -
Car boxylic acid: 6-Cyano-nicotinic acid (comercially
evapligddce)rditgSolgBnarhleprod@i2r8l: ( M-H +) . Exanpl e 53 & 54

'P% %gl? 148)"15? g pehen&F 0%]|20{:(ﬁ(53f¥<)[| ne: @)YJ'%ZY?%]I iorx Jhenyl)

ppyolidini3eyl Rethaxplopyridiné é(l&rBsIZ)

eSSl O e 2 Sl A e,

EpWIS di/ees729c¢ar-kanitrile The two optically pure
enanti omeres were obtai ned_wi t h]ﬁ'uﬂ preparative chiral
HPLC separation of the r acEMBPIE t ur e prepared from

CO@@SRIXQKS&GC[QRS) ngsi(mmerwraimprﬂsgdwﬂ@l] 4-(3,4-dichloro-phenyl)-
Pyrrolidine inter

5- Chl or o- BYIFQligdR-1 Fﬁf gﬁﬂmsiu@n@émﬂ@mw%ﬁ%etbmw)

%Q

N’ S

0

To a stirred solution of [(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-
dichloro-phenyl)-pyrrolidin-1-yl]-(6-methylsulfanyl-pyridin-3-yl)-methanone
(described herein above) (35 mg, 0.067 mmol) in CH,Cl, (3 mL) at RT was added

mCPBA (33 mg, 0.19 mmol). After 2 hours, an aqeous solution of Na,5,05 (50 mgin 1

(6]
chl or o- phenyl ) -1-(6-cyan

onltrlle Coupl i ng
- Pyrrolidine

/

mL H,0) was added. The organic layer was washed with aq. NaHCOs3 saturated and dried
over Na,SO4. The organic phases were concentrated under vacuo and column
hromatography (SiO,, EtOAc) afforded 25 mg (67%) of the title compound as a white
solid. ES-MS m/e: 554.9 (M+H").
Example 48
[(3SR,4RS)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(2-methylsulfanyl-pyrimidin-5-yl)-methanone
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pyrrolidin-3-yl] -ethoxy} -pyridine (XI-B-2), -
Carboxylic acid: 6-Cyano-nicotinic acid (commercially

wagaphbaib®), ES-MS nf e: 504 1 (M+H +) . Same MECHPRIN$E9908

for both enantioners. %@

4-{ (3SR 4RS) - 3-(3, 4- Elchloro phenyl )-4-[(SR) -1 -(5-trif
| uoromet hyl -pyridin -2-yloxy)-ethyl] 4 pyrrolidine-

| - carbonyl } - benzoni tril eexCoupl i ng cording to genera
procedure | : - PyrroI|d| n er@ate:
2-{(SR) -1 -[ (3RS, 4SR) - 493

n-3- yl] -ethoxy}-5-trifluorg
- Carboxylic acid: 4-Cyano-bs

chl6r'd- phenyl ) - pyrrol i di
et hyl -pyridine (Xl 1-B-4)
oic acid (comrercially

avai l able), ES-Ms mle: 534.4 . Exanpl e 56

5-{ (3SR 4RS) - 3- (3, 4- D(ﬂﬂord’p|e ) 4- [(SR) -1-(5-trif
| uor onet hyl - pyri di n- 2-yl oxy) - -pyrrolidine-

| - carbonyl } - pyri di ne- 2- carbonltrll Cbupling accordi ng

58 2&?5. g%%%% Iﬁo %ﬁ%$¥;r°|'d'ne i nt er medi at e:
R miﬁi%ﬂ%& 5, s R o ety
peiRiaR s FodSh CorRiRPTIREER" | TL° 85576 (wem 4

EEaI’qmbiﬂmEa'tld 2 -Methylsulfanyl-pyrimidine-5-carboxylic acid (commerci.ally

SR pohs affe 23Ry . 4 & ohl oro-phenyl) -1 - (2-meth

carbonyl’)
pyrrolldln 3-yl]-ethoxy}-nicotinonitrile Coupling
according to general procegurele49 - Pyrrolidine
I nt er medi at e:

6 -4 [(S5,4RS]-6-308) S Chtok & p4rildire Mylx)-piheiyd-13, prlichidrodihenyl)-
- 3-

pyrrolidine-1-carbonyl]-benzonitrile

Q&Q

\
N

Coupling according to general procedure I:
- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),
- Carboxylic acid: 4-Cyano-benzoic acid (commercially available),
ES-MS m/e: 488.2 (M+H").
Example 50
5-[(3S5,4R)-3-[(R)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-
phenyl)-pyrrolidine-1-carbonyl] pyrlmldme 2-carbonitrile

Q&Q

|N/)\\
N
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yl'] -ethoxyl-nicotinonitrile (XI1-B-3) - Carboxylic
acid: 2-Methyl -pyrimdine-5-carboxylic acid

W(Q comioeried al |y avail able), ES-MS me: 484.2 ( MEL/EP2008/059908

Exanpl e 58
5-[ (3RS, 4SR) - 3- [ (SR) - | - (5- Oyan® pyr i di n- 2- yl oxy) - et hyl
bOﬁPl If%atfcgljd%{gtg g%prglyé}}écgd-urreld i ne-2-sul fonic acid
dPyre«blt@zh«amteieﬁdmpd inghlcedr{dRB 1B SReARS) - (34-dbtturo-e@hkenyl) -

:Eyrhl% Iyli f@ﬁg}h&e ?Q?J‘ea >chl or o- phenyl ) - pyrrolidi

AEC3rboxtlc acet: Izax;;amomymmdmerﬁ tarboeylic Xhﬂ-(ﬁff:@)red from the

f%fé%sgpe(%g% c?{gp’gfﬁa grfatvgﬁﬁbtfey metlllef es¥m % s&ngl rd h%llr(():lyse}g)i, d

6s M srat/eypog.al(Marrdy)l - ni cotinic acid: 1st step: To a
stirred solution of 6-sulfanoyl 13 cotinic acid nethyl
ester (250 ng, 1.15 nmol) al%ﬂ}ﬁ 210 m.) at 0 OC was

ad @@gb%ﬂ?%@S@RBEI (Wh%ro%ﬁﬂhﬂéﬁ}ﬂdxy%?ﬂiy&} 4-184rdichlo@Sphenyl)-
e irring was
cont i nueV %‘hﬂﬂéﬁﬁ é}(]}’k np( SPYRARAIp o3 thanone

guenched upon addition of H20. The product was

extracted with Et QAc, the [ ganic |layers were
dried over Na2SO4 and ¢ dnder vacuo. Col um
chr omat ogr aphy (Si Q2, Et to2) afforded 5 1 ng of

6-{(SR)-1-[(3RS, 4SR) - 4- (3, 4- Dichl or o- phenyl ) - | - (4- oxaz
ol - 5-yl -benzoyl) -pyrrolidin-g

-et hoxyj-nicotinonitrile Coupl |Ing)\a;ocor ding to general

procedure | : - Pyrrolidine inte¥ngdiate:

6-{(SR) -1 -[ (3RS, 4SR) - 4- (3, 4- Di chl of o- phenyl ) - pyrrol i di

Todpling dcc@idivxiy Jgendralofrob@aird 1:i 1 e (Xl | - B- 3)

- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-2),
- Carboxylic acid: 2-Methanesulfonyl-pyrimidine-5-carboxylic acid (commercially
available), ES-MS m/e: 555.8 (M+H").
Example 52
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(6-cyano-pyridine-3-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

N
4
cl —
2aFes
cl N
.. B0

4

Coupling according to general procedure I:

- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)

- Carboxylic acid: 6-Cyano-nicotinic acid (commercially available),

ES-MS m/e: 492.3 (M+H").
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- Carboxylic acid: 4-Oxazol-5-yl-benzoic acid
(commercially available), ES-M5s me: 534.8 (MtH +)

WO Evasoptie3s 60 PCT/EP2008/059908

6- ((SR) -1-{(3RS, 4SR)-4-(3,4-D1&§1[ oro- phenyl )-1-[4-(3-m
ethyl-[1I, 2, 4] oxadi azol -5-yl) -

benzoyl ] - pyrrolidin-3-yl }Ek%tnhf%)%)&gjlcm inonitrile
Coupl i ng accordi ng to gener ar procedure | : -
Pyr B-0(3RI4S) 3-[ (S)-@+(Aedhilatoepyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-

6-{(SR) -1-[(3RS, 4 - 4-(3,4-Di,chl ot o- ph [ ) -. lidi
o5 O] 6t noRyT R R s byt o

Car boxyl i c acid: _ and _ _

(ot Ryt Pty B i i G g i loyo-pheny)-
Exanple 6 1 pgrrolidine—l—carbon 1]-pyridine-2-carbonitrile

6- ((SR) -1-{(3RS, 4SR) -4-(3, 4-Di chl oro-CphenyI )-1-[4-(5-m

ethyl -[1, 2, 4] oxadi azol - 3ayl ) - =
benzoyl ] -pyrrolidin-3-yl} hoxy){nhicotinonitrile
Coupling according to Y tp Qce¥ure | -

Pyrrolidine internedi at e:
6-{(SR) -1-[ (3RS, 4SR)-4-(3, 4- N hl or o- phenyl ) - pyrrol i di
n-3- yl] -ethoxyl-nicotinonitfile (XII-B-3) -

Car boxylic acid: 9 SN

4- (5-Methyl -[1, 2, 4] oxadi azol - 3- kenzoic acid
(commercial ly available), ES-M5 ml eN550.0 (M-H +)

Examm §p@3ly Bue enantiomeres were obtained with a preparative chiral HPLC
6-((SR)-1-{(3RS, 4SR) - 4- (3, 4-Di chl or o- phenyl )-1-[4-(3-¢

saRyrasipn of the|reseaeic azléuurfspvbated from:  ~

LS OB dcc Qb 8haidsrstddued fOxy) - ni cotinoni tril eCoupl

i ng according to general procedure | : - rrolidine

i Ryreeliging imegmediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(3,4-dichloro-phenyl)-
ﬁi,r%@%_gl_ﬂ[_@&%%ﬁﬁ@diﬁé (}@[I‘k?) chl or o- phenyl ) - pyrrolidi

- Carboxylic acid: 6-Cyano-nicotinic acid (commercially available),
ES-MS m/e: 504.1 (M+H"). Same MS spectra for both enantiomers.

Example 55
4-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(SR)-1-(5-trifluoromethyl-pyridin
-2-yloxy)-ethyl]-pyrrolidine-1-carbonyl}-benzonitrile

Coupling according to general procedure I:

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

- Carboxylic acid: 4-Cyano-benzoic acid (commercially available),

ES-MS m/e: 534.4 (M+H").
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yl'] -ethoxyj-nicotinonitrile (XI1-B-3) - Carboxylic
acid: 4-(3-Ethyl-[1I, 2, 4] oxadi azol -5-yl)-benzoic acid

w@¢ comioeries al |y avail able), ES-M5 nfe: 563.9 ( MET/EP2008/059908

Exanpl e 63

6-{(SR) -I-[ (3RS, 4SR) -4- (3, 4- oi &hi or o- phenyl)-1-(4-[1,3

, 4] oxadi azol - 2-yl - benzoyl ) ‘?{H‘%kl di n- 3-yl]

-et hoxyj-nicotinonitrile ng according to general
P3-OGSR4RS)-B-(3, 4—DRjntdl'04p'hénylé}4+ (IS R)¥- Inéﬁltlaﬂlmromethyl pyridin-2-yloxy)-

6-{(SR)-1-[( 4SR 4 Di chl or o rolidi
AR I T S T T G A S
Carboxylic acid: 4- [1,3,4] Oxadi azql F2-yl-benzoic
acid (comrercially avai kabl e), ES- pl e: 535. 7( MtH +)
. Exanpl e 64

6-((SR)-1-{(3RS, 4SR) - 4¢ D|Hehl o phenyl)-1-[4-(2-m
et hyl -i m dazol -1-yl) - benzoyT
pyrrolidin-3-yl}-ethoxy)-ni nonltrllerupllng

according to general pr oceduf“e I Pyrrolidine
i nt er medi at e: 0 X
6-{(SR) -1-[ (3RS, 4SR) -4- (3, 4-Di - phenyl ) -pyrrolidi

yl] -ethoxyj-nlcotlnonltrlle (\ |-B-3) -

n 3-
Q Ack&r ﬁerﬁ&a lﬂlyél-l m dazol -1 -yl ) -benzoic
acl corme ailable), ES-M5 nfe: 547.8 (M+H

+ yrrol@m{t@‘n@gmte 2-{(SR)-1-[ (3RS 4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
gl{e@% : t{‘}?ﬁ@% @cpi %%ej?(? ghboro phenyl)-1-(6-pyra
p¢arbokylai avid3 6yCjanetrhaxtiyiic avid aronmoercialy heildgapl i ng
BEQPS /0358 (3eNgnal procedure | -
Example 57
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(2-methyl-pyrimidine-5-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

//N
Cl =
0,5

N
OJ\FN
A
N

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 2-Methyl-pyrimidine-5-carboxylic acid (commercially available),
ES-MS m/e: 484.2 (M+H").
Example 58
5-[(3RS,4SR)-3-[(SR)-1-(5-Cyano-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidine-1-carbonyl]-pyridine-2-sulfonic acid dimethylamide
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- Pyrrolidine internedi ate:
6-{(SR)-1-[ (3RS, 4SR) - 4- (3, 4- D chl or o- phenyl )-pyrrolid

WO 2@89/041p3 - et hoxyj -ni cotinonitrile (Xl 1-B-3) -PCI/EP2008/059908

Car boxylic acid: 6-Pyrazol-I-ylsnicotinic acid
(comrercially avail able), ES- me: 534.9 (MtH +)
Exanpl e 66

6-{(SR)- | - [ (3RS, 4SR) - 4- (3, 4- Di chlg::rizgheny|)-| - (6-neth

anesul fonyl - pyri di ne- 3-
car bonyl ) -pyrrolidin- Scly_l@t hoxy}=i cotinonitril eAn
am d coupling according t edéral procedure |,
bet ween the pyrrolidine int di ate
6-{(SR) -1-[ (3RS, 4SR) -4-(3, 4-ui chl oro- phenyl ) -pyrrolidi
n- 3-yl ] -ethoxy}-nicotinoni t? I 1-B-3) and the
carboxylic acid 6-nethyl sul fanyl -higotinic acid
(commercially avail abl e), afforded?tfe corresponding
ami d. The crude product was dissol’veld in CH2Cl 2 and

A (1.4 eqg.) was added. Stirring was continued for
ggﬁ@méacg?rdﬁ%,t)ot%?%?lé)rf)ﬁegiufeggcti on was quenched upon
aHdirdlidine @iteragdiaa 250 CR)-1ai8R S, h&R) -4-1B 4-avigidotos pidiabepyrrolidin-3-
g@s pas ed with alg ﬁzlfH The organi ¢ phase was dried

S aonamile SKHe¥e) at ed under vacuo. Col umn

c bhsRIagican ByDiaddion det md - Al ofiDi a8l (Aésctib&l idréihafter),
conmpound as a white solid. ES-Ms mfe: 545.1 (M+H +) .
Etanmeltle/lwffamoyl-nicotinic acid:
B LR L h3R A9t QUARe Rl 400 BBRERY ek
mpyoely o1 PY181yll)]at 8t°hoyay pddddcdalil ahingr 53 %, C30phrnely. After 10
AfcREd 'Iwgeg (?.@7@?{&?@95 ) QERAHA&L. Stirririg vAOREAMIr one hour before

t :
glgg?%gn:v?ap Esﬂsha@mm aqddtian pf Hp obhe- pyRdwsivas gyiracgd with
Iég@%c, Yﬂldl qm%iﬁ@ié&ﬂgzﬁic Wﬁsﬁ%ﬁ*é lﬂﬁd}d &vel XabSB-add C_o(rjlcentrated under
rno | C Cl Q. - a -Z- or.o- Z0OlI | .
TRt oKy 0507 i B el eof she tide

compound (19 %) as a white solid.

Example 59
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(4-oxazol-5-yl-benzoyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile

//N
Cl =S
0,5

N
0
)

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 4-Oxazol-5-yl-benzoic acid (commercially available),
ES-MS m/e: 534.8 (M+H").
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Exanpl e 68
6-{(SR)-1-[ (3RS, 4SR) - 4- (3, 4-Di chl oro- phenyl )-1-(6-neth

WQ beopyrdies ne- 3- car bonyl ) - PCT/EP2008/059908

pyrrolidin-3-yl]-ethoxy}-nicot &?OHI tril eCoupling

according to general procedure - Pyrrolidine

i nt er medi at e:

6-{(SR) -1-[ (3RS, 4SR) - 4- (3, Exa[ﬂl%]ﬁl or o- phenyl ) - pyrrol i di
n6-3cSRYHTH{ (3RS, hSRyﬂ—(Bl,AthchMmehem)}l)el{ 4(4(B—nBetByl [1,2,4]oxadiazol-5-yl)-

Car boxylic ac d: 6:,Met n|c acn rci ally
avai | abl e), Wgym%yrr(ﬁg]i 395) mc €69

6- {(SR)-I-[(3RS 4SR)-I-(IH-Ben20|md zol e-5 carbonyl)
4- (3, 4-di chl or o- phenyl )a
pyrrolidin-3-yl]- ethoxy \COot i n|, rile Coupling

according to general ume | Pyrrolidine
i nt er nedi at e:
6-{(SR)-1-[(3RS, 4SR)-4- (3, chloro phenyl ) -pyrrolidi

n-3- yl] -ethoxyj-nicotinoni
Carboxylic acid: | H Benzoi
(comrercially avail abl e),
Exanpl e 70

6-{(SR) -1-[ (3RS, 4SR)-4-(3, 4-Di chl oro phenyl)-1-(2-nmeth
Cryplyg dcoodinysto Fesanlonyddure I:

PHL Al LA RS SR S8 PO el

vintedraxenbanonitrile (XII-B-3)

4-Di chl_or en rrolld
nCafyic act AL Bbd fishn ol Y RpPoR e Rbhier iy
Gailbblxy! i c acid: 2- Met hoxy-pyrimi di ne-5-carboxylic
Bg{%&%#ﬁ?%%@vﬂﬁ% avai l able), ESM5 me: 498.2 (MtH +)

. Example 61
6-((SR)-1-{(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-[4-(5-methyl-[1,2,4] oxadiazol-3-yl)-
benzoyl]-pyrrolidin-3-yl}-ethoxy)-nicotinonitrile

//N
Cl =
0y g
Cl N

rile (XIl-B-3) -
e-5-carboxylic acid

ES-

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 4-(5-Methyl-[1,2,4]oxadiazol-3-yl)-benzoic acid (commercially
available),
ES-MS m/e: 550.0 (M+H").
Example 62
6-((SR)-1-{(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-[4-(3-ethyl-[1,2,4] oxadiazol-5-yl)-
benzoyl]-pyrrolidin-3-yl}-ethoxy)-nicotinonitrile
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6-{(SR) -1-[(3RS, 4SR)-4-(3, 4-Di chl oro-phenyl)-1-(6-imd
azol -1 -yl -pyri di ne- 3-car bonyl ) -

W@kl n- 3-yl ] - et hoxy}-nicotinonitril e CoupPCTigP2008/059908

according to general procedure7d - Pyrrolidine

I nt er medi at e:

6-{(SR) -1-[ (3RS, 4SR) -4- (3, 4-Di chl orogphenyl ) - pyrrolidi
n-3- yl] -ethoxyj-nlcotlnonltrll [1-B-3) -
Carboxylic acid: 6-1mid I-I-y-T1 cotinic acid
(comrercially availl ab&,f_@s-lvs 533.1 (M+H +)
Exanple 72

6-{(SR) -1-[ (3RS, 4SR) - 4- (3, w\chl oro- phenyl ) -1 -(6-trif

| uor onet hyl - pyri di ne- 3- N

carbonyl ) -pyrrolidin-3-yl]s2thexy}-nicotinonitrile
Coupl ing according to general ocqldure I -

Pyrrolidine internedi at e:
6-{(SR) -1-[ (3RS, 4SR) -4-(3, 4-Di chl Brho phenyl ) -pyrrolidi

rile (XI1-B-3) -
?faéghlé/gy CCOI%E%O@@(?%&%"?@% egigl?%fnet hyl -ni cotinic acid
{ Bpmotishiod altdryediag: | @HISB)-1- [ESRWR%@Q $35chloavipheny))-pyrrolidin-3-
730 ...
@?@5@?{%&%?%&&3‘% 03, 4-Di chl or o- phenyl ) -1 - (5-met h
y Carbpryldi avel: 3-(Saitbplnyil2 4] oxadiazol-5-yl)-benzoic acid (commercially
anﬂfﬁ'j di n-3-yl]-ethoxy}-nicotinonitrile Coupling
accor dr ng to gener al procedure | : - Pyrrolidine
EfHMS$ neetisad o:(M+H").
6-{(SR)-1-[(3RS, 4SR) - 4- (3 Di ghl Qr o- phenyl ) - pyrrolidi
n-3- yl] -ethoxyj-nicoti nom% rPlIee (XI'1-B-3) -
Cat-BORHIH[E3RS48R ) - B( Vi Ty lerd- plodniyh)i & (4:€1,814 [axadinesle- gl benzoyl)-

available), ES-M M o 8L Lehdd it iconnosis © 74

//N
Cl =
Ly g
Cl N

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 4-[1,3,4]Oxadiazol-2-yl-benzoic acid (commercially available),
ES-MS m/e: 535.7(M+H").
Example 64

6-((SR)-1-{(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-[4-(2-methyl-imidazol-1-yl)-benzoyl]-

pyrrolidin-3-yl}-ethoxy)-nicotinonitrile
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6-{(SR) -1-[ (3RS, 4SR)-4-(3, 4-Di chl oro-phenyl )-1-(5-fluo
ro- pyridi ne- 3-car bonyl ) -

W@kl n- 3-yl ] - et hoxy}-nicotinonitril e CoupPCTigP2008/059908

according to general procedur_eﬂ_: - Pyrrolidine

I nt er medi at e:

6-{(SR)-1-[ (3RS, 4SR) - 4- (3, 4-Di chl or o- phenyl)-pyrrolidi
n-3- yl] -ethoxyj-nlcotlnonltrlle( -B-3) -
Carboxylic acid: 5-Fl uofa-ni cot i ‘c aC|d (commercially
avai | able), ES-Ms mle:, MF . Exanple 75

6-{(SR)-1-[ (3RS, 4SR) - 4( oro phenyl)-1-(6-fluo
ro-pyri di ne- 3-carbonyl) -
pyrrolidin-3-yl]-ethoxy}-nicuotinonitrileCoupling

according to general proced : - Pyrrolidine
i nt er medi at e:
6-{(SR)-1-[(3RS, 4SR)-4-(3,4-Dic of*6§pheny| ) -pyrrolidi

n-3- yl] -ethoxyj-nicotinonitrile CX¥I-B-3) -
Car boxylic aC| d: 6-Fluoro-nicotinic acid (conmmercially
SouplingRceyrdinzgogenerplprogesiyrel: (MkH +) . Exanpl e 76

ﬁpﬁfr&f@mé m{ein?n%éna‘ées%l{(érz ‘&31@3 @ﬁb@[ 03, Bhs1Mb)o-bhd)(Burfolidin-3-
2-trif]luoro-ethoxy 3l¥w;}|ne_ -

dreHumy| PlCSWQ@FrFlél( 11 et hoxy)-ni cotinonitrile
C@Hmokfl& ﬁﬁfqr(@ M8th meglﬁﬂﬁﬂ qulP HESRIM & dcommer(:lally available),

rrolidine internedi ate:

§5M§Hg/el54b@3mf4§R) 4- (3, 4-Di chl oro-phenyl)-pyrrolidi
n-3- yl] -ethoxyj-nicotinonitrile (XII-B-3) -

Carboxylic acid: 6-(2,2,2-Trifluoro-ethoxy)-nicotinic
acid (commercial ly avail abEggmple85 me: 565.2 (MH +)

. le 77
6- (SRR B3R5 4SR)-4-(3,4- Dichloro-phenyl)-1-(6-pyrazol-1-yl-pyridine-3-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

N
4
cl —
bagus
cl N
.. H—o

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)

- Carboxylic acid: 6-Pyrazol-1-yl-nicotinic acid (commercially available),

ES-MS m/e: 534.9 (M+H").

Example 66
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(6-methanesulfonyl-pyridine-3-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-nicotinonitrile
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6-{(SR) -1-[(3RS, 4SR)-4-(3, 4-Di chl oro-phenyl )-1-(pyrida
zi ne-4-carbonyl)-pyrrolidin-3- yl]

WO edooxip3 ni coti nonitril eCoupling accordi ng t oPQEREPR208$/059908

procedure | : - Pyrrolidine m;irmsdi ate:

6-{(SR) -1-[ (3RS, 4SR) -4- (3, 4-D chl oro- phenyl ) - pyrrolidi
n-3- yl] -ethoxyj-nicotinonitrile (Xl |-B-3) -

Car boxyl i c acid: Pyrlda2|ne 4-carbox#lic acid

(comTer cially avail abl ef'\_ ES- M5 nf &\ 468.1 (MH +)
Exanpl e 78 s Y7
3

B N
6-{(SR)-1-[ (3RS, 4SR)-I-( a1l §7 00 6- net hyl - pyri dazi ne- 4
-carbonyl ) - 4- (3, 4-di chl orop-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile Coupling
according to general proced ~. - Pyrrolidine

i nter medi at e: |

6-{(SR)-1-[(3RS, 4SR)-4-(3,4-Dic O/F’e phenyl ) -pyrrolidi

n-3- yl] -ethoxyj-nicotinonitrile®X1-B-3) -
fanhod yoislingeicebrding to general procedure I, between the pyrrolidine intermediate

% égﬁ’?é - 3%5;115&2%61('3 @?)ZI A rﬁy@cﬁ;;rg —ié(—:)éﬁ—%tk}gg};ljicotinonitrﬂe
BxampBLantPhe carboxyhc acid 6-methylsulfanyl-nicotinic acid (commerc1ally

%‘Eagﬁge ﬁ%@g glbq cr?r§smrbig ) oa }Zle&l%e 2:ruzclle &)go%{?)cf xl/vés( (isso Ved in CH2C12
eﬁdlyidemycnméq )szEL-zlddydl tit@ngwhdnontipméd foir dilduds 3 IRT, Befboke the
Anone, Coubl g, fccordng {9 450EK, PO Solhaiic phase was
&a{HeSR)ltH acj; \3B%I. ﬁe)organ(c%tf’as@w@mt@rdmvehﬁammﬁﬁ lcb@denethted

D s ey LT PFor St g LSS, BF 5 e bbund as a

aﬁitasdlﬁpﬁmsmklmsa\(mmbl e), ESMs me: 525 2 (MH
+) . Exanple 80

{ (3SR, 4RS) - 3- (3, 4- Di chl or oFHBRK Y- 4-[ (SR)-1-(5-triflu
or ongt (xRl - lpD(BRSi,kIS‘R)Z1—X}l—@%]}lo—2—ﬂuoro—benzoyl)—4— (3,4-dichloro-phenyl)

-pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

//N
Cl =
Ly g
Cl N

@]
- ;\_zq
I
)
4

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)

- Carboxylic acid: 4-Cyano-2-fluoro-benzoic acid (commercially available),

ES-MS m/e: 509.1 (M+H").

Example 68
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(6-methyl-pyridine-3-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile



ethyl]-pyrrolidin-Il-yl}-(6-pyrazol-I-yl-pyridin-3-yl)-
nmet hanone Coupling according to general procedure | :
W0 2009/01ab3 di ne i nt ernedi at e: PCT/EP2008/059908
2-{(SR) -1-[(3RS, 4SR) -4- (3, 4- D%‘[gﬂ or o- phenyl ) - pyrrol i di
n-3- yl] -ethoxy}-5-trifluoro hyl - pyridine (Xl I-B-4)
- Carboxylic acid: 6-Pyrazol-Il-yl-nicgtinic acid
(commercially available), ES-M5S ml e #576.3 ( MrH+)
Exanple 8 1 - =
(6- Chl or o- pyri di n-3-yl }= R, AR)2%- (3, 4- di chl or o- phe
nyl)-4-[(SR)-1-(5- triflusFomBthyl - pyri di n- 2-yl oxy)
-ethyl] -pyrrolidin- 1-yl}-npet\han one Coupling
according to general procedu | : - Pyrrolidine
I nt er medi at e: O)\E?Q’
2-{(SR)-1-[ (3RS, 4SR) - 4- (3, 4- D ¢hLor o- phenyl ) - pyrrolidi
n-3- yl] -ethoxy}-5-trifluoronetthyl-pyridine (XII-B-4)
Co 'ir%oi&YMd?n lonerfi §rBLQIGe Ri cotinic acid
(cgﬁlmrer_ci al ygatgyggi I abllggg, ES-MS nfe: 546.1 (MH +? . o
Eggw;cgnqglzltermedmte: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-

g@_—e@m)@ _gicg%{)lg' e fxMlB-3§ (3SR 4RS) - 3- (3, 4-di chl or o- phe
yl)-4-{(SRZ- Hpge xIE3) 1 o
5t Earboggr : RyYlethyknigpnig agid dsgmmerdigHyjavaijmple) diS-MiShm/e: 481.2
vl et han oneCoupl i ng according to general
procedure |I : - Pyrrolidine internediate:
2-{(SR) -1 -[ (3RS, 4SR) - 4- ( 3, Examplh6dr 0- pheny! ) - pyrrol i di
n-31grh];- P - Y labhigign X ]
UL FROZR R Hen BRI U3 - BehicRo Bheny)
(commerci al | y avaiyrmbide)-3-yHS:texiindgcotbphit@ild M-H +)
Exanpl e 83

{(3SR, 4RS) - 3- (3, 4- D chl gr o- phenyl ) - /F(SR)-I-(S-trifI u
or onet hyl - pyri di n- 2-yl 0X W) = \‘/
N

Cl H:'-

10
Coupling according to general procedure I:

- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 1H-Benzoimidazole-5-carboxylic acid (commercially available), ES-MS
15  m/e: 506.1 (M+H").
Example 70
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(2-methoxy-pyrimidine-5-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

//N
Cl =
0,5

N

20  Coupling according to general procedure I:
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15

20

ethyl]-pyrrolidin-l-yl}-[4-(3-methyl-[ 1,2, 4]
oxadi azol - 5-yl ) - phenyl ] - met hanone Coupl i hg accordi ng

Wwo ogeraskal procedure | @ - Pyrrolidine internedi/aPz08/059908

2-{(SR)-I -[ (3RS, 4SR) - 4- ( 3, 4- nz | or o- phenyl ) -pyrrolidi

n-3- yl] -ethoxy}-5-trifluoronethyl-pyridine (XlI-B-4)

- P\{réolwg?%mlterﬂea?g%] o;((Sg az[é]’)R%A If))4 kg‘?(’éérl] Z%F%logocPlaenyl)—pyrrolidin—3—
(/1¢@thm:y}:n&bt1yommie (30r@B) ES-MS me: 591.3 (MtH +)
TG T s Mehore paiyinedisapyre iy pichi armeeisilpiabie) B5-
M9 mde: (3R, ZL(MH{HTI) oro- phenyl ) -

pyrrolidin-3-yl]-ethoxy}- ngcotl %n tril eCoupling

according to general proce Pyrrolidine
61 {SR) e {{BRE@ESR)-4-(3,4-Dichloro-phenyl)-1-(6- 1m1dazol 1-yl-pyridine-3-carbonyl)-

6-{(SR) -1-[ (3RS, 4S chloro pyrrolidi
n-3- yl] - et hoxyiP SRt dyl Thipg n(lsat gy

Car boxylic acid: 2-Cyclopropyl-pyrim, sh ne- 5-car boxylic
acid (comercially avai Lable), ES,.MZ mfe: 508.2 (M-H

+) . Exanple 85
(2-Cycl opropyl-pyrimddzll)ﬁ{(g ,4RS)-3-(3,4-di chl
oro-phenyl)-4-[(SR)-1-(5- ™%

trifluoronethyl-pyridin-2-ylloxy)-ethyl]-pyrrolidin-I-y

| }- met hanone Coupling accordifng to general procedure |
: - Pyrrolidine internediats.)\@Nb
2-{(SR)-1-[(3RS,4SR)-4-(3,4-D kahenyl) pyrrolidi
n-3- yl] -ethoxy}-5-trifluoronmethylicpyridine (XI-B-4)
- Carboxylic acid:

Loyl pragidg toygenerhldimesdtrchr boxyl i ¢ aci d
g%@%ﬁ%@ltér}{lea}ﬁ%: ! & P(|S§3 “1- ["(:'é_{g\,/%fw—f—( 3,2 —%‘itl%ogo'\—/lﬁlrlﬂenﬁ) -pyrrolidin-3-
B {e(HsRY }-hicp (iBRSASRXH4B-33B, 4- Di chl or o- phenyl ) -1 - (6-et hy
! _Cgr_boxyhcyacufp %rlmldazol—%—yl nicotinic acid (commercially available), ES-MS m/e:
533.1 (M+H").
Example 72
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(6-trifluoromethyl-pyridine-3-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

@d

Coupling according to general procedure I:

- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)

- Carboxylic acid: 6-Trifluoromethyl-nicotinic acid (commercially available), ES-MS m/e:
535.1 (M+H").



carbonyl ) -pyrrolidin-3-yl]-ethoxy}-nicotinonitrileCoup
ling according to general procedure | : - Pyrrolidine

WO niogonEes at e: PCT/EP2008/059908
6-{(SR) -1-[ (3RS, 4SR) -4- (3, 4-Di ¢chl oro- phenyl ) - pyrrolidi
n-3- yl] -ethoxyl-nicotinonitriie (XII-B-3) -
Car boxylic acid: 6-Ethyl- 5Emet I73n| cotinic acid
(described in J. Het. Chem 24(2), 351-5), ES-Ms
nl é:{(F91-3(3RPMISR y1-(3,4Rahfire- [BlZnyl) 1- (5 methyl pyridine-3-carbonyl)-

oy~ ot hy| |- - (3, 20Nl gpreRp Ry icodhonicne ) -2 Vel
pyrrolidin-I-yl]-(2-net hyI pyrim di ny,8-yl) - met hanone

a)
(3RS, 4SR) - | - Benzyl - 4- (3 2y c { chl o@wenyl )-pyrrolidine
-3-carboxylic acid To @ tIHOI’]

N- (et hoxynet hyl ) - N-(phenyl y) N-(trinmethylsilyl)m
et hyl am ne (16.87 g, 0.071 and

(E)-3-(3, 4-D chl oro-phenyl ) - cryllc acid (7.71g, 0.036
mol) in THF (50 nlL) was adde ¥ | uor oacetic acid
(0.19 m, 0.002 nol) at 0 OC m xture was
gradual ly warmed to roomtenperature and stirred

overm ght. It was then di]uted with n-heptane (250
5 feyp! lnﬂ%c?@%@éﬁn%ﬁhﬁr@‘?%}r‘l&ﬁ pitation was coll ected

aperyREREs Mdehiane - poR)-at i PRSIl 919 -4.13 B-19cK187b- f)-$yeolidin-3-
tlﬂlre conp(t)und lglls a VF(VhI %e [gol | dSR))ES-%3 Ce. gaergf )(l%/)}IEH tdin-3
;dj -eth } nicotinonitrile (XII-B-3)

(8RB0 ?&E?B) acld: @%@ﬂﬁl}d’ fhc&@m@ aaﬂc{mfﬁfr@ro@ﬂ@r&)ﬁu}ab&y rESPMS@hRﬁéISl 1

-3(: oxylic acid nethoxynmethyl - am de To a sol ution
oY+ Q}dl met hyl hydr oxyl am ne hydr ochI oride (0.41 g,
10 4.2 mol) andlZSg(SSm{l?
(3RS, 4SR)-I - Benzyl -4-(3 4-di chl or o- phenyl ) - pyrrolidine
~ 3.6c UBRLX YIRS 45K) o (35t- sl grpepheny ) it (R ataspyaiskiesi3-carbonyl)-
untg base (1. 79 ot S mRhb ANl 468 0. 3.9
in

nmol ) and stirri was co for one hour. The

reaction mxture wasdiluted with ethyl acetate and
washed with aq. anmoni ucghl ori de uti on three tines.
The separated organic Ivva__s sped with brine and
dried on Na2SO4 and © H N

N

0 |\N
Y

F
Coupling according to general procedure I:

15 - Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 5-Fluoro-nicotinic acid (commercially available), ES-MS m/e: 485.4
(M+H").

Example 75
20 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(6-fluoro-pyridine-3-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile



10

15

concentrated under vacuo yielding 1.36 g (99 %9 of the
title conpound as a light yellowoil. ES-M5 nfe: 393.1

W@ koobl0#9163 C) PCT/EP2008/059908

(3RS, 4SR) - | - Benzyl - 4- (3, 4- dlCh%@fO phenyl ) -pyrrolidine
- 3-car bal dehyde To a solution 0O

(3RS, 4SR) - | - benzyl - 4- (3, 4-di chl oro- phgnyl ) - pyrrolidi ne
-3-carboxylic acid nethoxy net hyl -ap#de (3A) 6.58 g
(0.017 nol) dissol ved i A\IHF (10 ) was added 16 ni
(0.017 nol) of lithiung i urhydnf de (1. OMin THF)
dropwi se at 00C and stirr ..f @—®@ne hour. The reaction
was quenched by aq. annnninﬁgg;;ride sol uti on and
extracted with ethyl acetate . The conbi ned
organi c |layers were dried og)ag:igfous sodi um sul fate
and concentrated in vaccuo. Thg rksidue was purified
by silica gel columm chromatography eluted by a

@bﬁ%l%g%c@(ﬁrdﬂﬁgﬁb%@ﬁer@l Ndo&dduyd 1.acetate (3: 2) yi el di ng

the title conpound as I ight yellow
oPyrrolE’gnmtqﬁr@dm@gLﬁ PSR H (35S,4SRgy4-(3,4- D1chloro -pheényl)-pyrrolidin-3-

?ﬁ%&dﬁgﬁmbﬁﬁ&ﬂﬂk R4~ di chl oro-phenyl ) - 4-vi nyl - pyr

ol i suspensi on” of nethyltri phen hosphoni um

i 6@tb@éyl(c5ac5t3 6gFlu@roa:ug@1rn@a91d (gprmpprc{alp ayi b&béisaMﬁé@Ve 485.4
% (1.6N in heptane, 6.5 nL, 0.0104 nol) dropw se

at OO and stirred for one hour. To this reaction

m xture was added a sol uti Bxanple 78RS, 4SR) - | - benzyl - 4-

(s?( %{) iog(% @Rfﬂe(?ﬁpﬁ) Ellgﬁa%{h' g#lg? V\[ﬂ% G &gﬂ%gé{-‘éﬁg&yﬁﬁyridine-s-

stlrred for acarboweyl] pwﬂohmuﬁiyﬁhdumyhukDUnommBk
guenched by ag. amoni um chl ori de SO|HtI0n and
extracted with ethyl acetate. The sepérated organic

| ayer was dried on anhy8 ous sodi sul fate and
concentrated in vaccuog, resi “was purified by
silica gel colum chromatbgrafhycel uted by a mxture
of heptane and et hyl acetat 4:1) yielding 2.12 g (80
% of the title conpound as light yellow oil. ES-MS
me: 332.1 (M+H +)

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 6-(2,2,2-Trifluoro-ethoxy)-nicotinic acid (commercially available), ES-
MS m/e: 565.2 (M+H").
Example 77

6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(pyridazine-4-carbonyl)-pyrrolidin-3-

yl]-ethoxy}-nicotinonitrile

N
4
al —
bagus
al N
.. H—o
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25

e)
(SR)-1-[ (3RS, 4SR) - | - Benzyl - 4- (3, 4-di chl or o- phenyl ) - pyr

WO odoaine8d-yl | -2- (tert-butyl di methyl - sil anyl oRg¥I/EP2008/059908

-ethanol and (RS)-1- [(3RS, 4SR} - 1- Benzyl - 4-
(3, 4-dichl oro-phenyl) - pyrrolldln 3-yl I

R Rt R R AT TP

t PBu@Higelinferme}liaands- {lQéRbefl [(ARB4R)) 43 4- Liddech- phy()ageyrrolidin-3-

nmol ) and (3SR, 4RS) - 1-
qiﬁé&ﬁy nfggﬂoﬁggﬁﬁ%ﬂHssﬁenyl)-4-vinyI-pyrroIidine
{ B3borgic atid) Pptiddzineas-cabbflicanidaicodbiehiflly avhilabdd), EHOS m/e:
%@yfﬁﬁgéﬁe' The whol e mi xture was vigorously stirred
e

. The reaction was quenched by an addition
of sat. aq. Na2sQ2 squtioExmﬁﬁb7ﬂixture was then

A LRGSR T howr b o s gl 4 dichloro-

phase was ext rgehel- éﬂ%ﬂoﬁidﬂﬁﬁl ]-dthb:68-niddtmoaRfld ned

organi c phase were ed over Na2S .NThe resi due was
purified by silica gel colum chro ography el uted by
DCM to aceton yielding 285 ng (7 of a m xture of
the di astereomeric diols ali 7yellow oil. ES-MS
me: 366.0 (MtH +) . The ye&i @pec’'was di ssol ved in DCM
(10 nL) followed by additions{of TBDMSCI (133 ng, O0.86
mol ), Hunig base (0.205 mL, MWWt 21 mmol ) and DVAP (20

ng, 0.16 nmol) subsequently \gom t enperature, and
the resulted mixture was stPrrgd %vernlght The
reaction mxture was diluted w et hyl acetate and

washed wi th aq. anmoni um chl oride solution three

EbliBiSng LS dnENR2h&H Rb8use Phase was dried over
sodlun1sulfate and concentrated in vaccuo after

f Pyweliding iotermpriate: és{(@Be lnéddRpaYF4-68483icklprd-plhenybrpyrrolidin-3-

lyut ed mnth a m xture of heptane
21?5&{83&%9F{cg{ggélgg{e@?)gﬁl@tsg 3:1) yielding 124 ng (32 %

oﬂarboxyhc acid: 3-Chloro-6-methyl- pyrldazme -4-carboxylic acid commerc1ally
K | -4- (3, 4-di chl oro- phenyl) - pyr
r‘?l A ﬁﬁié?l\zf?ﬁé@l'&o RePEYY.
2-(tert-butyl -di nmet hyl - si | Brarhplry?- et hanol and 156 ny
( () ) -
bdbS PR SO Bl SRR (R orimgerometyegidiy gilowy

t - but yl - dethngl] #Bylrr(ﬂlldiraﬂlwll}e@yl)leﬂm panoidig GAy 2 metlsarane
l'ight brown oil. . ES-M5S mle: 480.2. (MtH +) .

Coupling according to general procedure I:

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

- Carboxylic acid: 2-Methyl-pyrimidine-5-carboxylic acid (commercially available),
ES-MS m/e: 525.2 (M+H").
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f 2-[(RS)-1- [(3RS,4SR) - 1-Benzyl -
(3, 4-dichloro-phenyl) -pyrrolidin-3 -yll -2-

w@ e@onbusy | - di met hyl - sil anyl oxy) -ethoxyl PCT/EP2008/059908

-5-chl oro-pyridine e
(RS)-1-[(3SR 4RS) -1 -Benzyl - 4- (%?4-dichloro-phenyl)-pyr
rolidin-3-yl]-2-(tert-buty t si | anyl oxy)

-ethanol (123 ng. 0.256 mTET"‘}“qu EMPPh 3 (PPh 3 pol yner

b d (AR, 4 RS) rirtH, 4- PRthl @rogplieas]) il | (6R25 (ﬁgnﬂﬁoﬂﬁnaﬂmmyrme yloxy)-

suspended THE oth u

5~ oht or o ey Perrbetbtogl b Ryt Sy S Dine
DBAD (0.088 g, 0.384 nnnl) The reactFon m xture was
stirred at 45 OC over nigght. The mxtdre was dil uted
with ethyl acetate and f red elite and
concentrated under vace eHre ue was purified by

col utm chr omat ogr aphy (Sl t%ﬁc/H 1:15) vyiel ded
108 ng (72 %9 of the title o ound as a colorless

oil. ES-Ms mle: 593.3 (MtH +)| . Q)
2-{(RS)-2-(tert-Butyl - d|neth%?ﬁiﬁtanyloxy)-l-[(3RS,4SR
)-4-(3, 4-di chl oro- phenyl)
pyrrolidin-3-yll-ethoxy}-5-chloro- miﬁ'dlne To a
solution of 2- [(RS)-1I-

CosR81g8RYrdinggergeydraliprogedaredi: chl or o- phenyl ) - pyrrol i din

;/?\fr_r %lid(irtleeirntte_l’glﬁiiyalte dZ é‘gR%yl (3R ))I : )&3 ,4- D1c 18§<°yfh‘?§“.‘/lc)ﬁlf‘/5¥°hdin‘3‘
Bl il i AgkoD)< 0BG XIBE 4mm|) i ssol ved i n

t ol )

 CltRR R id PRl S R RaR i oot TRlNE,
BsBH&nUgSBaééNE&beequently, and the m xture was heat ed
at 100 0C for 40 m nutes, hen %%Tcentrated i n vaccuo.
The residue was dlssolved I anol and

heat e(@-@hlorepi tidint Byl ( IRURS)f30(3, Bﬁchmu{péSnyl]'he[(SR)—1-(5-
t d dil ith
oot R R AR S P2 PPl B atichinenee

solutlon twi ce. The conbi ned organifkg _Fayers was dri ed
over sodi nmsul fate and cencentrat ed_yn:vaccuo after

filteration. The residue purigfigd by silica ge
col utm chr omat ogr aphy ¢ H oM to 4:1) yielding
0.047g (51 % of the title ¢ ound as a i ght brown
oil. ES-M5 nfe: 501.2 (M+H h)

[(3RS,4SR)-3-[(RS)-2-(tert- BNtyI dlnethyl si | anyl oxy) -
| - (5-chl oro-pyridin-2-yl oxyy=

/CI

Coupling according to general procedure I:
- Pyrrolidine intermediate: 2-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-5-trifluoromethyl-pyridine (XII-B-4)
- Carboxylic acid: 6-Chloro-nicotinic acid (commercially available), ES-MS m/e: 546.1
(M+H").
Example 82
(2-Chloro-pyridin-4-yl)-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (SR)-1-(5-
trifluoromethyl-pyridin-2-yloxy)-ethyl]-pyrrolidin-1-yl}-methanone
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et hyl | -4-(3, 4-di chl oro-phenyl)-pyrrolidin-I-yll-(2-net
hyl - pyri m di n-5-yl)-nmet hanone To a sol uti on of

WQ2§0pRBN162- (tert - But yl - di met hyl - si | anyl oxy) - | - PCBRER04BHFI08

)-4-(3, 4-
dichloro-phenyl)-pyrrolidin-33§%]-ethoxy}-5-chloro-pyr
idine (8A-1) (220 ng) in DMF (12 n) at -20 OC were

added Huni g base (0.132 nL, 0.78 % and then HATU

(202 ng). The mixture wis diluteWhth ethyl acetate

and washed w th aqg. ammgni chi or solution three

times and aq. sodi um bi caFbenate® sol uti on. The

separated organi c phase was i ed over sodiumsulfate

and concentrated in vaccuo afer filteration. The

resi due was purified by TLC%£§E§ETCW®C}V[]JW 1: 20)

yielded 24 nmg (40 %9 of the ti(l g conpound as a |ight

yellow oil. ES-Ms me: 623.1 ( +) . 0)

Cbaﬁﬁlgda%ﬁ)rdﬁtﬁ(tb%A&r)ledrhl-lliql?ceaﬂlkéﬁl':0' Ipyr i di n- 2|- yld_oxy) 1 2- lh?/dr

0XYy- -4-(3,4-dj or.ophen -pyrrolidin- 1- .

- %ﬁrﬁgﬂ%%n-t%wamtedi%ﬁ&é%l) 3%%%%én%ﬁi‘lﬁdalogbpmwﬁnpyafohdm-3-

fflq %Rﬁmﬁ?@triﬁu&I_Q)B_@thﬁ?(yh@[ﬂe'(kw—Bl4')d' met hyl - si | anyl oxy) -
-(5-chloropyridin-. 2-yloxy) -ethyl] .

- @a](bg)’xghcochﬁ%&@oﬁhgﬁ%c?tm%%qi &cqrglinﬁlgc1aily)aya}1lable), ES-MS m/e: 544.0
(68t hyl - pyri dazin-4- yl) -nethanone 0.024 g (0.038
nol ) dissolved in THF (4 nL) was added 0.05 ni of

TBAF (1.0Min THF). The reh&mp88%i xture was stirred

f | [(8.tri i r

o Py TP R B M ot it 2-vlowy
aq. ebhyHirymrdidend bbnkh 8-wethyl-{ bh4nxpadiagelenyl) phemgmethanone

separated organi c phase was dried oveg sodiumsulfate

and concentrated in vacguo after filXeration. The

resi due was purified by ~ (Si fj, OH DM 1:10)
yielded 18 ng (93 % of tit__l npound as a |ight
yellow oil. ES-M5 me: 5092 (K +) . Exanple 88

[ (3RS, 4SR) - 3-[(SR) - I - (5-Chl @r or pyri di n- 2-yl oxy) - 2- hydr
oxy-ethyl]-4-(3, 4-di chl or ophenyl ) -

pyrrolidin-l-yl]-(2-nethyl- e di n- 5-yl ) - met hanonea)
2-[(SR) -1-[(3RS, 4SR) - | - Benzyl - 4s di chl or o- phenyl ) -
pyrrolidin-3-yll-2-(tertbutyl - .

Coupling according to general procedure I:
- Pyrrolidine intermediate: 2-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-5-trifluoromethyl-pyridine (XII-B-4)
- Carboxylic acid: 4-(3-Methyl-[1,2,4]oxadiazol-5-yl)-benzoic acid (commercially
available), ES-MS m/e: 591.3 (M+H").
Example 84
6-{(S)-1-[(3R,4S)-1-(2-Cyclopropyl-pyrimidine-5-carbonyl)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile
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15

di met hyl - si | anyl oxy) -ethoxyl -5-chloro-pyridine
(SR)-1-[ (3SR, 4RS) - | - Benzyl - 4- (3, 4-di chl or o- phenyl ) - pyr

WO ol0dined-yl ] -2-(tert-butyl di met hyl - PCT/EP2008/059908

si | anyl oxy) - et hanol (descri bed (;1er ei n above) (13.2 ny.
0.0275 nmmol ) and PPh 3 (PPh 3 %ol ymer bound, 3 mmol
PPh 3/g resin) (18 ng, 0.055 mmol) wer e suspended in
THF (2 nmL). To the mxture wer e addeé

5-chl oro-pyridin-2-ol (7\og, 0.0 1) and then DBAD
(13 ng, 0.055 mmol). The ctio xture was stirred
at 40 OC over night. The ¥ was diluted with

ethyl acetate and filtered n celite and concentrated
under vacuo. The residue wasnpurified by TLC (SiO2

Et OAc/H, 1:4) yielded 7.2 29 of the title
conpound as a colorless oil. EBH me: 593.3 (M+H +)
b) 2-{ (SR) -2- (tert-Butyl-dNnme | -silanyl oxy) -1-

[ (3RS, 4SR) -4- (3, 4-di chl or o- phenyl )
pyuplolg aicordBigytolgerntrhlgxpted8rchl or o- pyri di ne The titled

%: %@%?Hﬂ[% ffsi? g}a%ls%e?@%§ la[(gll{gligR)bAI %‘Nn lﬂcl&loﬁo BE%I%/I) -pyrrolidin-3-

Pertydxy Bnic8tidewtrdh (XHeBBhenyl ) - pyrrolidin-3-yl]-2-(ter

t -but vl.-di si | anyl oxy)- eth . ) )

RN Pl re BTl e e Bt peid (ommpgreialy grailable),

ESMBn:e08BQMAH()MH +) ¢) [ (3RS, 4SR) -3- [(SR) -2-

(tert-ButyI-dinethyI-siIanéloxgpss

-1-(5-chl oro- pyri di n- 2-yl oX}j™E™

ﬁt FWClyclép(o@ynpﬁhll@iﬂlﬂ-fSOy‘lpl{l(BSRMR?DlﬁF(B;ll-tihdhlbfd pkéﬂy‘lX@{(m) 1-(5-
ri on tit onpoun

obt ai neld f%nftﬂ%{n%w P %Oaﬁretgﬁépﬂfﬁﬁgw Gt)-methanone

2-{(SR)-2-(tertbutyl-

di met hyl - si | anyl oxy) -1 - ( 3RS, 4SR) 3 4-di chl or o- phen
yl)-pyrrolidin-3-yl]- et r-\ - 5- hI ro- pyrldl ne (8A-2)

foll owi ng the general urde I NES-M5 me: 623.1
(MtH +) . d)
[(3RS, 4SR) - 3-[ (SR) -1 - (5- Chl yr|d|n2yloxy) 2- hvdr

oxy-et hyl | -4-(3, 4-di chl oroph nyl) -pyrrolidin- 1-yli
-(2-nmethyl -pyrimdin-5-yl) e one

N

Coupling according to general procedure I:
- Pyrrolidine intermediate: 2-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-5-trifluoromethyl-pyridine (XII-B-4)
- Carboxylic acid: 2-Cyclopropyl-pyrimidine-5-carboxylic acid (commercially available),
ES-MS m/e: 551.2 (M+H").
Example 86
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(6-ethyl-5-methyl-pyridine-3-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-nicotinonitrile
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To a solution of
[(3RS, 4SR) - 3-[ (SR) - 2- (tert-butyl -di net hyl -si | anyl oxy) -

wo 2¢05/0chbdr opyri di n- 2-yl oxy) -ethyl] PCT/EP2008/059908

-4- (3, 4-di chl oro- phenyl ) - pyrir‘[gtj din- 1-yl]

-(2-methyl -pyrimdin- 5-yl) - hanone (10B) (3.9 ny,
0.0063 mml) in THF (2 nL) was added JBAF (I.OMin
THF, 0.01 nmL, 0.01 mmol) at 0 OC. Th& m xture was
stirred for 1 hour, therf\guenche an addition of
ag. anmoni um chl ori de sg@n an b ektracted with et hyl
acetate. The separated oryahi §/t@ayer was washed with
brine, then dried over anhyg\éj—; sodi um sul fate. The
titled conpound was obtai ne
(1.6 ng, 50 %yield) after
by TLC (Si @2, DCM MeCH 10:1).
. Exanpl e 89
6-{(SR)-1-[(3RS, 4SR)-4-(3,4-D chl oro-phenyl)-1-(6-nmeth
Ebuplyﬂg' dadidingr td-gendrbloprptedure I:

Dbttty bt C SR o IO R BB b -pyrrotidin--

ll]ﬂe&{ Pab@honitrile (XII-B- 3)

- C%l(b%g;{rl}c acg{ %5@%9 Sql?mfz % mtqtl)l}chlgl@o clﬁr)llgggl HY. réhoelrl{ d1|987
Canhasyls) cCEar Thin/B5043 W pyr i dazi ne 4-car boxyl ic acid
(described herein after), ES-NE% 482.3 (M+rH +) . O
Met hyl - pyri dazi ne- 4- car box?F?‘E @7d To a stirred

sq{ 31181 M&%ﬁ (ﬁs}lml(QfCQﬂ&'oﬂﬁ}rmih Q%Bkyg@zhﬁﬁmﬁy Gﬁ{yg%}’i,a-aichloro-
acid 89 was added
NaOH (395?hﬁ’@Y )-gmshﬁaﬁ*ol yl 1(% %@hylemlmlfdm Pohetretangng
ng of Pd/C (10 % . The reaction m xture was put under

a H2 atnosphere for 3 hf‘gs (atpo erigue pressure).

nas a |light yellow oil
gation of the residue
me: 509.1 (MtH +)

The reaction m xture ered\oif celite, acidified
with ag. HO (ph = 6), ontent rat ed under vacuo.
Col utm chr omat ogr aphy (Si 2, a2/ MeCH 7/ 3) vyielded
120 ng (29 %9 of 6-nethyl-pyridazi ne-4-carboxylic acid
as a brown solid. Y

I

N/)\

a) (3RS,4SR)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidine-3-carboxylic acid

To a solution of N-(methoxymethyl)-N-(phenylmethyl)-N-(trimethylsilyl)methylamine
(16.87 g, 0.071 mol) and (E)-3-(3,4-Dichloro-phenyl)-acrylic acid (7.71g, 0.036 mol) in
THF (50 mL) was added trifluoroacetic acid (0.19 mL, 0.002 mol) at 0 °C. The mixture

was gradually warmed to room temperature and stirred overnight. It was then diluted

with n-heptane (250 mL). The resulted white precipitation was collected and washed with
heptane affording 11.6 g (94 %) of the title compound as a white solid. ES-MS m/e: 350.2
(M+H").

b) (3RS,4SR)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidine-3-carboxylic acid methoxy-
methyl-amide

To a solution of N,0-dimethylhydroxylamine hydrochloride (0.41 g, 4.2 mmol) and 1.23
g (3.5 mmol) of (3RS,4SR)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidine-3-carboxylic
acid in DMF (20 mL) at RT was added Hunig base (1.79 ml, 10.5 mmol) and HATU

(1.468 g, 3.9 mmol) and stirring was continued for one hour. The reaction mixture was
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Exanpl e 90
{(3S, 4R) - 3- (4- Chl oro- 3-fl uoro-phenyl )-4-[(S)-1-(5-chlo

WO 060p@p19163 n- 2- yl oxy) - et hyl ] - PCT/EP2008/059908

pyrrolidin-Il-yl}-(2-methyl-pyr in di n-5-yl ) - met hanone
Coupl i ng according to general %r ocedure | : -

Y I .l | I e: . . . . .
R b 5 6 TRE B pih sy o chiofids shgipy g cmes
The pparandd aligmiBlaybr wasatdsbed/yith pying dndéri¢dxdn NB,S8),-and

r i cid; 2-. hyl 5 I dine-5-carboxylic aci
(Bt SpRg AouP bR SRR GG DU EE BRI AbPyellon
Bk HBMES 18/e1393.1 (M+H").
6-{(S)-I1-[(3R, 4S)-4-(4-Chl oro-3-fluoro-phenyl)-I-(2-ne
t hyl - pyri m di ne-5-carbonyl )- pyrrolidin-3-yl]
€ BBROXG RN i Btz v1nb 03, 4 didhéo rEGabeh it yaobidindi3aqrbdddeder al

rocedur e — rrolidi i, nt. er medi,at e; .y .
RO BEEMHR of sy By 3 s S R B Sy disgergirpoyic
adidh meBrosly]metbyhaxide{ BALOES pOND T moB dissblivedinlDYIF {100 mL) was

yl ] j d: w2=Met hyl - pyri m,di,ne- 5- car.b g acid

TRt £ 767 oy Ui By ar B BB EEAR AR o PREar oc
Exdstpkeel B2one hour. The reaction was quenched by aq. ammonim chloride solution
%ci gﬁcgh@@&ﬁgﬁ% f‘vgi_éé The D SBERA R s Wele HriTR bR
pyttydedisdodiuds ylfateetrilaoyterniacat invadivor Theretidupvasnipurified by silica
gﬁ%gl&%@gaﬁ%%a eg?aeprh%lehﬁerzc?gye 29 }'Inrb?tu}e of h_epg}/lgz 2.1’?(![ Ietgllylnaecetate (3:2)
Giekd(rHR).21 ¢ [{3BRBoABRY)I14 <6Bpduldl s ligho yehenyil. JESpYISmolei 384.2
@:i%gil] -ethoxyl -nicotinonitrile (XIl-B-3) -

r

ylic acid: 4-Methyl-pyridine-2-carboxylic acid
(commercially available), ES-M5 me: 481.1 (M+H +)

d) (3SR,4RS)-1-Benzyl-3-(3,4-dichloro-phenyl)-4-vinyl-pyrrolidine
To a suspension of methyltriphenylphosphonium iodide (5.53 g, 0.0136 mol) in THF (50
mL) was added n-BuLi (1.6N in heptane, 6.5 mL, 0.0104 mol) dropwise at 0°C and stirred

for one hour. To this reaction mixture was added a solution of (3RS,4SR)-1-benzyl-4-
(3,4-dichloro-phenyl)-pyrrolidine-3-carbaldehyde 2.68 g (0.008 mol) in THF (15 mL)
dropwise at 0 °C and stirred for another one hour. The reaction was quenched by aq.
ammonium chloride solution and extracted with ethylacetate. The separated organic layer
was dried on anhydrous sodium sulfate and concentrated in vaccuo. The residue was
purified by silica gel column chromatography eluted by a mixture of heptane and ethyl
acetate (4:1) yielding 2.12 g (80 %) of the title compound as a light yellow oil. ES-MS
m/e: 332.1 (M+H").

e) (SR)-1-[(3RS,4SR)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl|-2-(tert-butyl-
dimethyl-silanyloxy)-ethanol and (RS)-1-[(3RS,4SR)-1-Benzyl-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-vl|-2-(tert-butyl-dimethyl-silanyloxy) -ethanol

To a solution of OsO4 (73 mg, 0.3 mmol) in MeCN (3 mL), t-BuOH (4.5 mL) and water
(1.5 mL) was added NMO (aq. 50 % solution, 0.42 mL, 2 mmol) and (3SR,4RS)-1-
benzyl-3-(3,4-dichloro-phenyl)-4-vinyl-pyrrolidine (331 mg, 1.0 mmol) as solution of

MeCN (4 mL) at room temperature. The whole mixture was vigorously stirred over
night. The reaction was quenched by an addition of sat. aq. Na,SO, solution. The mixture

was then concentrated in vacuo, followed by dilution with AcOEt, and washed with brine.
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Exanpl e 93
6-{(SR)-1-[ (3RS, 4SR) - 4- (3, 4-Di chl oro- phenyl )-1-(6-neth

WQ beoprdies ne- 2- car bonyl ) - PCT/EP2008/059908

pyrrolidin-3-yl]-ethoxy}-nicot ézronl tril eCoupling
according to general procedure - Pyrrolidine

' r | At e: : :

oy R Plisnus nhags v st TRy A iy T SyPYgRe green

phBe V\ykq dricelt dVLer(Njaleﬁhc'Bhé reidiie was pur{fikidibyBilB} gel column

%i%:())ﬁrpre it pgm egutg({l/ b? Plﬁ\%l t(¥ aceE%{ ’f\gdn% 2%5 %%gl(gg)%*}ﬁ_% m?&tlgre of the
siarebeedid diols as a light yellow oil. ES-MS m/e: 366.0 (M+H").

ghé gesﬁ)ue wa% ghssci \;e%lslrl?)Dé]IYI((gO m[?fol ({v%rd%y agglt%ng o% Tﬁﬁﬂgdin (133 mg,

car
0.86 hoxyl) - Humgtbam(mzos ink[g 1Qd uwpinioh gndmAﬁu(m@ ntgp0.g6 nenal)

gub{%%cﬁ%{ Ya‘i r(ogﬁéte% l Ie,((:I a{glrcliethbrr]%:sﬁ[terzg r(_guxg re w s)st1rre(|j, Ipo?rn%%ht The
rbaatioryin]xtuetWKB)dyljutddl vudt ethanicttntel &d(vs)éls]hecBN]?nl) aq. ammonium chloride
SRS Shsobais AR AR B & Gl yifre and
rﬁe&)fn Vaccuo after fllteratlon The residue was purlfled by silica gel column
%r{)évlt g'rﬁp yn R’E‘ﬁ?d 4 S#ljrb of E)épC[QAGOE{ Xetgtte (4: { %o } yielding
34 mgl(BZ:H’/d)-oﬁB(S/R)]-l— @@RGXI)‘BR)HI-MEYIF}@(B 4—E:hdhh)r63q1h|ahylmyrrohdm 3-yl]-
? gfeé{ ﬁ%taf;g tg)ﬁnselgr%lflmgr") ea%lc'l)[ (i 156 mg}/é[()r ‘%l) 09 1&% 1-[(3RS,4SR)-1-
Ber{z/ISR) 3 4-di{l365- @iyt 4pyi@id B -ghl- Do ertpheanlydipreplyyl fsihhriytixy) -
T S TN S
(comrerm ally available), ESM5 nmfe: 482.2 (M+H +) .
Eﬁa— WS?— 1 —9[(?3RS,4SR) -1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-vyl|-2-(tert-
butyl-dimethyl-silanyloxy)-ethoxy]-5-chloro-pyridine
(RS)-1-[(3SR,4RS)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl | -2-(tert-butyl-
dimethyl-silanyloxy)-ethanol (123 mg. 0.256 mmol) and PPhs (PPh; polymer bound, 3
mmol PPhs/g resin) (125 mg, 0.38 mmol) were suspended in THF (3 mL). To the
mixture were added 5-chloro-pyridin-2-ol (50 mg, 0.384 mmol) and then DBAD (0.088

g, 0.384 mmol). The reaction mixture was stirred at 45 °C over night. The mixture was

diluted with ethyl acetate and filtered on celite and concentrated under vacuo. The
residue was purified by column chromatography (SiO,, EtOAc/H, 1:15) yielded 108 mg
(72 %) of the title compound as a colorless oil. ES-MS m/e: 593.3 (M+H").

2) 2-{(RS)-2-(tert-Butyl-dimethyl-silanyloxy)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl|-ethoxyt-5-chloro-pyridine

To a solution of 2-[(RS)-1-[(3RS,4SR)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-
yl]-2-(tert-butyl-dimethyl-silanyloxy)-ethoxy]-5-chloro-pyridine (7A-1) 108 mg (0.182
mmol) dissolved in toluene (2 mL) was added 0.059 mL (0.547 mmol) of 1-chloroethyl

chloroformate and 0.093 mL (0.547 mmol) of Hunig base subsequently, and the mixture
was heated at 100 °C for 40 minutes, then concentrated in vaccuo. The residue was
dissolved in methanol (5 mL) and heated at reflux temperature for 30 minutes. The
mixture was concentrated in vacuo and diluted with ethyl acetate, then washed with aq.

sodium bicarbonate solution twice. The combined organic layers was dried over sodim
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6-{(SR)-1-[ (3RS, 4SR)-4- (3, 4-Di chl oro-phenyl)-1-(pyrazi
ne- 2- carbonyl ) -pyrrolidin-3- yl]

WO eaohoxip3 ni coti nonitrile Coupling accordi ng tBRCHERBO&D59908

procedure I : - Pyrrolidine ip%{fﬂﬁ\di at e:
6-{(SR) -1-[ (3RS, 4SR) -4-(3, 4-D chl oro- phenyl ) - pyrrolidi

%&fa%eoirlyd% (io;rﬁ%rg?ag%d iw)?gcﬁokagt?gfi%{{%ﬁg& ﬁekés?%t?e)a/vés purified by silica gel
é(donme;ﬂlmrahtlogra@hai(]])@M/MeOPESO VBo 12 yiekt@s BO4AKEIL #) af the title

%"T?@kied yligsRRoyggil FSMS i/ cor%lzo%+%r?eny| )-1-(5-meth

- pyr azi ne- 2- car bonyl') -

tthylerdreHd-dicbloro-phenyl) -pyrrolidin-1-vl]-( 2 methvl pyrimidin-5-yl)-methanone

nrcotin
ﬂ‘mhb@rx—y)hieml)apjrtdohcﬁn%ﬂhythop{y}r azhioee-Dyridinb Q&Ml) ) €220 mg) in DMF

E)%grrnrngf getqg@ Lé ¥veraevaa(idleg ?iu%)lg‘ base (d\@zm E 0. %88 mmolf an(ﬂ )1 HATU (202
g (BR)mixtre &deﬁlsa)l with(e2ayl lecdtatBuhdl ’wlaqil%jedlwnlrdaqlmnﬁloﬂamb chloride
‘ - PN 3. ‘
SRSt G e PG b i e Sl tpapic phase
prodedisver bodium sBifite ahd domenirmied inmedicad &fter filteration. The residue

Gl e Doy A egE Ao PP el PE R obYr e bk

Ganpeond dsa b gelloR- dik ES-NBS iy k-9 11i (ivi el e - 5 car boxylic

acid (comrercially available), ES-Ms me: 524.2 (MH

+) . Exanple 99

i) [(3RS,4SR)-3-[(RS)-1-(5-Chloro-pyridin-2-yloxy)-2-hydroxy-ethyl]-4-(3,4-dichloro-

phenyl)-pyrrolidin-1-yl]|-(2-methyl-pyrimidin-5-yl)-methanone

To a solution of [(3RS,4SR)-3-[(RS)-2-(tert-butyl-dimethyl-silanyloxy)-1-(5-chloro-
pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-yl]-(6-methyl-pyridazin-4-
yl)-methanone 0.024 g (0.038 mmol) dissolved in THF (4 mL) was added 0.05 mL of

TBAF (1.0M in THF). The reaction mixture was stirred for 30 minutes at room

ﬁé%ga@%l{l _é)% %—gﬁg})ﬁs @ert4B1$t?’l é' P}[g:t}?yrl”s %y (P)%?gy (.)’R@ Xgﬂ) (9,i4—

temperatuere. The mixture was diluted with ethyl acetate and washed with water and aq.
sodium bicarbonate solution subsequently. The separated organic phase was dried over
sodium sulfate and concentrated in vaccuo after filteration. The residue was purified by
TLC (Si0,, MeOH/DCM, 1:10) yielded 18 mg (93 %) of the title compound as a light
yellow oil. ES-MS m/e: 509.2 (M+H").

Example 88

[(3RS,4SR)-3-[(SR)-1-(5-Chloro-pyridin-2-yloxy)-2-hydroxy-ethyl]-4-(3,4-dichloro-
phenyl)-pyrrolidin-1-yl]-(2-methyl-pyrimidin-5-yl)-methanone

al

cl —

bayer
cl N

N
o)T*N
|
N/)\
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6-{(SR) -1-[(3RS, 4SR)-4-(3,4-Di chl oro-phenyl)-1-(2-nmeth
yl - pyri m di ne-5-car bonyl ) -

WEowokd1es n- 3-yl ] - propoxy}-nicotinonitrile a) PCI/EP2008/059908

| -[ (3RS, 4SR) - | - Benzyl - 4- (3, 4- g'%éz_hl or o- phenyl )-pyrrolid
in-3-yll-propan-1-one To a solUution of
(3RS, 4SR) - | - benzyl - 4- (3, 4-di chl or o- phenyl ) -pyrrolidine
- 3-carboxylic acid nmethoxy-nethyl -am de (descrei bed
h])e_l—éﬂiSIR)dbb\?EiASHIZ1@nixﬂ)—49(5594 diﬂfhlo)foﬂbihsmcb] -pedolidin BHA | -24(tert-
WA d m. T of ethyllithium

e B! 9 eth % c:i’l?oro rd1_78 0C and stirred
fSR) blh(éSRﬁlRtS) 1ThemzyledCl, #-ichies- [qweyiwwdohgnnai}yl antromnibmtyl-
8%'1691[1 2 an Pdegcﬁbeg%t rein.d ove @%le 8GRI % ﬁ,}and PPh;

separa er was dire ous SO

SRIMN; @bbfn&m @oumdlcserntrroat)éus/g resina ¢ b&mg, d.b%5 nnaml)jwere\sa@ended in

I h t b
P e TR B e s R S oA o 28 M % 1 o am
tER DALY 613 Hip, @t)Si mendl). tThe rmﬁm@nﬁdu&sw:a; stirgtitat ¥®&td over night.

i L. .ES-M5 m.e. 362, MEH +) .

Thisgrivet el Wi @R Fai ey Hlesc.on b apdsagrsnipysd under
vadubdTne @sighié wps @péfied| byl LG{SdOf, EIRDAe/H 1§40 S'Rﬁtledﬂ mg (44 %) of
Eh%; %”Z}él'p'fﬁgg (24 &8ER o ﬁg%&gmye' Yos DY ot din-3 -yl

I-[(3RS 4SR)-I-benzyI 4- (3 4- d| chI oro phenyl) - pyrrolld
, | HF

mlolsdeBFﬁueﬂm&v}SﬂchjomMaeﬁdehe reactl on was quenched

Tl B A B tind i i né%f’%ﬁ@“@“?%? 1365 KR 1-

hérlﬂ'?tl £33, ﬂcdﬁ&mmpltanyarp;@ﬂﬂmm ayljel- éarﬂqudm@dmes}qmsﬂmyloxy)
S t The in es.were renpve t
P HOBGP UG RORiNE PR e CaR e S i - DR e 5011

githyl*)acetate. The filterate was concentrated in vacuo
and the residue was purified by silica gel colum
chromat ography (heptane/ ethyl acetate 3:1 to 1:1)

Y) [@B RIS, SR RBISR) =2-(tert-Butyl-dimethvl-silanvloxy)-1-(5-chloro- pvrldm 2 vloxy)-

Ltsiéllﬁséh (4 Sf whbegnilcn\dl m(cr?fol.‘l}dlgl;l {fh% ﬁnB/VK?mlC nr—régf )cmethanone
mh@tltl&ﬁéorﬂ- dLMﬂHva's)ob@eﬁﬁied asa hght yellow 011 starting from 2-{(SR)-2-(tert-
gut@ dlme[tﬁglRﬁanﬁ R)gy) R%EgyER (§ 4-dichloro- -phenyl)-pyrrolidin-3-yl]-
ethoxy}-5-chloro-pyridine (8A-2) following the general procedure I. ES-MS m/e: 623.1
(M+H").

d) [(3RS,4SR)-3-[(SR)-1-(5-Chloro-pyridin-2-yloxy)-2-hydroxy-ethyl|-4-(3,4-dichloro-
phenyl)-pyrrolidin-1-yl]|-(2-methyl-pyrimidin-5-yl)-methanone

To a solution of [(3RS,4SR)-3-[(SR)-2-(tert-butyl-dimethyl-silanyloxy)-1-(5-chloro-
pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-yl|-(2-methyl-pyrimidin-
5-yl)-methanone (10B) (3.9 mg, 0.0063 mmol) in THF (2 mL) was added TBAF (1.0M in
THF, 0.01 mL, 0.01 mmol) at 0 °C. The mixture was stirred for 1 hour, then quenched by

an addition of ag.ammonium chloride solution and extracted with ethyl acetate. The
separated organic layer was washed with brine, then dried over anhydrous sodium sulfate.
The titled compound was obtained as a light yellow oil (1.6 mg, 50 % vyield) after
purification of the residue by TLC (SiO,, DCM/MeOH 10:1). ES-MS m/e: 509.1 (M+H").



di chl or o- phenyl ) -pyrrolidin-3-yl]-propan-1-ol as a
light yellowoil. ES-M5s nfe: 364.1 (MtH +) . c¢)

WG 2¢q008M163 - [ (3RS, 4SR) - | - Benzyl - 4- (3, 4- di chl or oP@ITEP3003/059908
pyrrolidin-3-yll-propoxy}- ni pgéj nonitrile To a
sol ution of
(SR -1-[(3RS,4SR) - | - benzyl 4%%5@9d| chl or o- phenyl ) - pyr
rolidin-3-yl]- propan-1-ol ng, 0.0417 nmol) and
6-6ct{BR)-b-[ (ARSHSRIen(34- Ulfhlcér?) pfl’ga,nyD 1065-nediy)- piyl‘iddziﬁhf—(l#carbonyl)—

DIVIF dded d 25 |
at r\gg?n ?errgerzgl}’lrum@ﬁ]egﬁﬂ ‘itﬁ }v{%%o]tgﬁ“ F%ed ove;rTrD )

ni ght and quenched by an addition of &gq. ammonium
chl oride solution. The @i xture wa xtracted Wi th

ethyl acetate and the se t ed ganic layer was

washed with water two € an’d iNne subsequently.

The organi ¢ phase was dried*ower anhydrous sodi um

sul fate and concentrated in cuo after filteration.

The residue was purified by 'f‘LC (hept ane/ et hyl

acetate 2:1) yielding the to npound(12.4 ng, 64 %

yield) as a light yellow oil. WE i e: 466.1 (MtH +)
d)

{(SR) -1 -[(3RS, 4SR) - 4- (3, 4- Di chl or o- phenyl ) - pyrrol i di
ﬁogply}g acﬁ?@ﬁkﬁ)@?}&en‘?’fﬁ]&&f)?%ﬁﬂ rile The titled conmpound

e rSIRfiAd MeGnRYiate: |d-gBR) Vel srRyus)L4-{ DhlmwhiBen- f)H@lyl) -pyrrolidin-3-
%lener al procedure IV for debenzyl ati on. ES- M5

T&tho xqu}qomyomtrély (XII-B-3)

6(3{11(13% R)1id ac{c(. %Fﬁet‘ﬂl ylfda(m%edtr QrBME Qcﬁgﬁ&ﬂ'ﬂ%éd hdréin FRES),
% %rl m di ne- onyl)- pyrrolid - propoxy} ]
PriMd ffl/ﬁdﬁ?ﬁr(M*é{'ﬁhe titl ed compound was obtained as a 6-

Mgty BhAoNE-9ichro@lil 019 a general procedure | for
am dafr on between 6-{ %SR)-I-

o 3rarraspylugon gf chioEmbopehphiamidayingyir qaphexglipnaad (300 mg, 2.89

Hfrﬁ’(ﬂ?ﬁyﬁ/[e()@{ %tﬂlﬂpﬁéstard'dlec?NQG@{ (395 mg, 9 85 mmwg 1rr1npellets, followed by
rimdine-5-carboxylic acid
hypmg of W&Iy (¢ %). The reaction mixture was put under a H, atmosphere for 3 hours

(atmospherique pressure). The reaction mixture was filtered on celite, acidified with aq.

HCl (ph = 6), and concentrated under vacuo. Column chromatography (SiO,,
CH,Cl,/MeOH 7/3) yielded 120 mg (29 %) of 6-methyl-pyridazine-4-carboxylic acid as a
brown solid.
Example 90
{(3S,4R)-3-(4-Chloro-3-fluoro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-
pyrrolidin-1-yl}-(2-methyl-pyrimidin-5-yl)-methanone

al
cl —
F@ % Q
o)T*N
|
N/)\

Coupling according to general procedure I:

- Pyrrolidine intermediate: 5-Chloro-2-{(S)-1-[(3R,4S)-4-(4-chloro-3-fluoro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-9)



Exanpl e 100
6-{(RS)-1-[(3RS, 4SR) - 4- (3, 4-Di chl oro-phenyl )-I1-(2-neth

w@Q keopyrdies di ne- 5- car bonyl ) - PCT/EP2008/059908

10

15

20

pyrrolidin-3-yl]-propoxy}-ni c_oélJ/'. nonitrilea)
6-{(RS)-1-[(3RS, 4SR) - I - Benzyl - 4- (3, 4-di chl or o- phenyl ) -
ES) é?lﬂjt%lg({t,)lgé %}idg le\ldle:thgf—&pr(i)léydhﬁe—gjcg%tog(ﬂﬂ:ne{cﬁ (Icloglrr-lre(%ciglly available), ES-

VRSh/d: 4T1.3R8:+4BR) - | - benzyl - 4- (3, 4-di chl or o- phenyl ) - pyr
rolidin-3-yl]- propan-1-ol (descri bed herein above)
(21.0 ng, 0.0576 mol) andE&%ﬁf%?oni cotinonitrile

( 8-{6)119[ (3R, 4656 9- (41GHI9rot Frfliioto-plienPNH - m eddd et risddinash-carbonyl)-
hydri de (60 % 10 .10. 25 | ) ,at. room tenperature.
The m xture was g}Y?%llng'g\)’Q?aﬁ?’éﬁfm FHRUE Ched by an
addi tion of ag. ammoni um chl ori de solwution. The

m xture was extracted wgth et hyl tate and the
separated organic | ayer washgd W th water two
times and brine subseqs / .,j"?._l'hO or gani ¢ phase was
dried over anhydrous sodi unt,sil fate and concentrated
in vaccuo after filtration. {(The residue was purified
by TLC (heptane/ ethyl acetafle 2:1) yielding the
titled compound(19.6 ng, 73%yireld) as a |light yellow
oil. ESMS nfe: 466.1 (MH +) . Egyk

6-{(RS)-1-[(3RS, 4SR) -4-(3, 4-Di chl oro- phenyl ) - pyrrolidi
foBplyng acperdpigxylgeneralcpoietomd kril e The titled conpound

oF R it 0L VB B LR e o TR roicin-
#)yl]-etbyxy}-nicotinonitrile (XII-B-10) .
S@%}S&ﬁl}é ol gﬁggtﬁﬁgﬁ@@qéa@a&%m{coafcPci"(%ﬁxl'rﬁér'cm%ﬂ%ﬂ]e),

P hi/eti4n6 3(Y¥IHHPr opoxy}-ni cotinonitrile The titled
conmpound was obtai ned as aE)I(intht 9 ellow oil follow ng

t he general procedure | for am dafi on between

6- H{{ER)-1-{ BRSRSRA8RPB;44D{cB] oo gibehylpn a4phethyl-pynidine-at dacbhonyl)-
n-3-yl]- propoxyj-nicatinonitrile and. . .

D et byl - pyr |t el PRl aiRtinoitrifs e

496. 3 N
Cl =S
0y g
| :
FHK\O

N
N

o7y, ;
Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 4-Methyl-pyridine-2-carboxylic acid (commercially available), ES-MS
m/e: 481.1 (M+H").

Example 93
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(6-methyl-pyridine-2-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile



(MrH +) . Exanple 101
{(3S, 4R) - 3- (3-Chl oro-4-fl uoro-phenyl)-4-[(S)-1-(5-chlo

WO 060p@p19163 n- 2- yl oxy) - et hyl ] - PCT/EP2008/059908
pyrrolidin-|-yl}-(2-nethyl- pyr §1d|n 5-yl) - nmet hanoneCo
upling according to general cedure | : -

Pyrrolidine internedi ate:

5-Chloro-2-{(S)-I-[ (3R, 4S) 4-(3-chl /o 4-f | uor o- phenyl
)- pyrrolidin-3-yl] -et pyrddine (XI'l-B-5) -

Car boxylic acid: 2-Met ayﬂrlm -5-carboxylic acid
(commercially avail abl e) VB-ol e: 475.1 (M+H +)
Exanpl e 102
6-{(S)-I1-[(3R, 4S)-4-(3-Chl oro<4-fluoro-phenyl)-I-(2-ne
thyl - pyri m di ne-5-carbonyl ) 5 Ny
pyrrolidin-3-yl]-ethoxy}- nlcotlnp
according to general procedure
Cﬁh 'i t@ﬁﬁl to eneral procedureI

e Pl R 5 L OB BT bt
Q@%Eﬁﬁy ‘hizoaRb@irild (AtBY) - pyri m di ne- 5- car boxylic acid

(comrercially avai] able), ES-M5 me:; 466.2 (MH +)
5 EQatﬂaﬁp(ghcl@g:l 6-Methyl-pyridine-2-carboxylic acid (commercially available), ES-MS

hﬂgagﬂgxhﬁuﬁ(S)-l-(S Chl or o- pyri di n-2-yl oxy) -et hyl | - 4-
(3 dlfluoro phenyl ) - pyrrolidinl -

yl - (2 met hyl - pyrlnldln 5- $xampePhanone Coupl i ng

?ﬁt@%fr)ﬁ%a ?(QRSQSQ? @9(@&1 DRhRYTE %‘%ﬁ‘yl -1- (pyP}fﬁ&ﬁ’l'e '4déaPl§‘0nyl) -pyrrolidin-3-
5- Chl or o- 2 {(S)-I- [ (3R] 4&oxyt-podneniftilgor o- phenyl ) -
pyrrolidin-3-yl] -ethoxy} -pyrldlne XI'1-B-7) -

Carboxylic acid: 2-Methy] -pyr|n1 n ’5 carboxylic acid

(commercially avallable12:§>- 459. 2 (M+H +)

itrile Coupling
- Pyrrolidine

0 |\j
=N

10
Coupling according to general procedure I:

- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: Pyrimidine-4-carboxylic acid (commercially available), ES-MS m/e:
15  468.1 (M+H").
Example 95
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(2-methyl-pyrimidine-4-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

//N
Cl —
0y g
“ ';':"' o N
N
Y

20  Coupling according to general procedure I:
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Exanpl e 104
[(BR 4S)-3-[(S)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-

w@¢ 304/0t8163 uor o- phenyl ) - pyrrol i dinl - PCT/EP2008/059908

yl]-(6-nethyl -pyridazin-4-yl)- thanone Coupl i ng
according to general procedure - Pyrrolidine

p\éﬁ?lr{:ﬁne lélt[eir?]ésha]te inR X é) (.ZR% %SI&) dl(? 4- l%(r:l%lob%gheqy;) pyrrolidin-3-
ﬁy{etlﬂimy}}nmoﬂnqﬂu}rﬂe éXHeB()z} - pyrl dine (XII-B-7) -

Lic i.d: azine ar boxy.l |
(el st her Qe GREURNtn PR R B LGB A g Aicte es-
Eicamd: @82ADBVI+H ).
6-{(S)-1-[(3R 4S)-4-(3,4- thluqrg6phenyl)-l-(2 met hyl -
pyri m di ne-5-car bonyl ) -
py+{(SR) d[ (BRSA48R - 4&5}4&&&h}dﬂb@hbn)fl§)m4(pwalzﬁle@uﬁbd)ﬂ’;g) -pyrrolidin-3-

according to general - rrolidine
i nt er medi at e: ﬁﬁ eﬁ1 {nlcotmomtn €

6-{(S)-1-[(3R 4S)-4-(3,4-Di fl uoro-phegnyl)-pyrrolidin-3

-yl]- ethoxy} -nicotinogitrile (X.LsB-8) - Carboxylic
aci d: 2-N@thy|-pyrinidin c car baxypi c acid
(commercially avail able - VB . 450.2 (MHH +)
Exanpl e 106 I

6-{(S)-1-[(3R 4S)-4-(3, 4- D'fl ro- phenyl)-1-(6-nethyl -
pyri dazi ne- 4-carbonyl)- pyrrqglidin-3-yl]

-et hoxyj-nicotinonitril eCou dsaccording to genera
procedure | : - Pyrrolidine in di ate:
6-{(S)-I-[(3R 4S)-4-(3,4-D fluoro-phenyl)-pyrrolidin-3
Cphﬂ)lingaichmﬁj/rjg-migemtrhlrmn'cetdmiré B (XI1-B-8) - Carboxylic

¥rrol1c? in 1(511;[/eé‘¥1ed g ;\9%?(%{23:ﬁ%ﬁ%@%b,g—)ﬁgﬁlgro(gﬁgn%) I?yerldohdm 3-
yl] ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: Pyrazine-2-carboxylic acid (commercially available), ES-MS m/e: 468.3
(M+H").
Example 97
6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(5-methyl-pyrazine-2-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

@d
4@

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile (XII-B-3)
- Carboxylic acid: 5-Methyl-pyrazine-2-carboxylic (commercially available), ES-MS m/e:
482.3 (M+H").
Example 98

6-{(SR)-1-[(3RS,4SR)-1-(2-tert-Butyl-pyrimidine-5-carbonyl)-4-(3,4-dichloro-phenyl)-

pyrrolidin-3-yl]-ethoxy}-nicotinonitrile
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Exanpl e 107
{(3S, 4R) - 3- (4- Chl oro- 3-fl uoro-phenyl )-4-[(S)-1-(5-chlo

WO 060p@p19163 n- 2- yl oxy) - et hyl ] - PCT/EP2008/059908
pyrrolidin-1-yl}-(6-nethyl- bcfazm 4-yl) - met hanone
Coupl ing according to general ocedure | : -

Pyrrolidine internedi ate:

5Ch|or02{(S)-I-[(3R4S) 4- (4-chl /03fluoro phenyl

)- pyrrolidin-3-yl] -eth - pyr, ne (XIl-B-9) -

Car boxylic acid: 6-Mth rldaz -4-carboxylic acid

(descrl bed herein above) 475.0 (M+H +)
Exanpl e 108

{(3S, 4R) - 3- (4- Chl or 0- phenyl) S)-I-(5 chl oro- pyridi

n-2-yl oxy)-ethyl]-pyrrolidi

6- net hyl - pyri dazi n-4-yl ) - net ha o upI i ng according
to general procedure | : - rr@ I ne internedi ate:
5-Chloro-2-{(S)-I-[(3R 49S)- 4 (4- chI or o- phenyl ) - pyrrol i

Gooplidr ackdrdarighoeyherplyprociduee (XI | -B-11) - Car boxyl ic

bbbt yned B RIS RS u B A al B oridin-a-

{;1@%81(14(@ ni%oﬁﬂ%ﬁlEH]ﬂQI(KIIpElamyl ) - I4 [(S)-1-(5-chloro-pyridi
rro) n
2 Chistomyl %vf @#@.ﬁﬁﬁé 'ﬁgter%yﬁ%}ﬁe%e&&d.(ﬁ@ng@&%m Fygilable),

Egmgﬁﬁgglzzmr(mqemrel . - Pyrrolidine internedi ate:
5-Chloro-2-{(S)-1-[(3R 4S)-4-(4- chI or o- phenyl ) - pyrrol i

din- 3-yl]-ethoxy}-pyridi nEXXPIEIB-11) - carboxylic

aglL{@sR 1- _M%‘R'S)@SRI?—M%SW Bidhere- éﬂﬁh?l‘?)iy 2Llﬁe@1§}1 ﬁyrlmldme 5- carbonyl)
(comrercially avai ne; 457.3 (MH +)
pyrrohdln 3 -yl]-propoxy}- n1cot1non1tr11e

//
Cl ——
0y
Cl N

a) 1-[(3RS,4SR)-1-Benzyl-4-(3,4-dichloro-phenyl) -pyrrolidin-3-vl]-propan-1-one
To a solution of (3RS,4SR)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidine-3-carboxylic

acid methoxy-methyl-amide (descreibed herein above) 377 mg (0.959 mmol) dissolved in
THF (4 mL) was added 0.676 mL (1.15 mmol) of ethyllithium (1.7M in dibutylether)
dropwise at -78 °C and stirred for one hour. The reaction was quenched by aq. ammonim
chloride solution and extracted with ethylacetate. The separated organic layer was dired
on anhydrous sodium sulfate and concentrated in vaccuo. The residue was purified by
silica gel column chromatography eluted by a mixture of heptane and ethyl acetate (10:1)
yielding 212 mg (61 %) of the title compound as a light yellow oil. ES-MS m/e: 362.2
(M+H").

b) (RS)-1-[(3RS,4SR)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-vl|-propan-1-ol
and (SR)-1-[(3RS,4SR)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl|-propan-1-ol
To a solution of 1-[(3RS,4SR)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-
propan-1-one (211 mg, 0.5825 mmol) in THF (5 mL) was added LAH (1M inTHF, 0.58
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Exanpl e 110
{(3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[(SR) -1 -(5-et hyny

wo 2g901dbh- 2- yl oxy) -et hyl ] - PCT/EP2008/059908

pyrrolldln I -yl}-(6-nethyl - pyrbpa2|n 4-yl) - met hanone

??F{)mdlnoi) %? 5%: g’ﬁ%?%tlrlrecﬁ%n Y rlfgllgrtt%§ 'F')[;T/’lre qg&lc of? 5(58 8{?61{&}4&1 by an
acn‘,rhpmmj ntlaqad sohttmnni &3h g uaOJSughbf vyﬁhi)o’ﬁh@mhxtﬁml wawtingd
?@%&)@?l&?%@%&%ﬂﬁ%’l rf?ll v9ed d?%?oﬁl d a%ﬁ%rczl)rr%gs sb edtu\ﬂ% ssﬂfate The
ysoluots wkirn faﬁweﬁb@ﬁmmn(tumgh albedoipadimi mbome)wawmshed with

507.
Eth?l( Q)atqo th g’lﬁga fg'%s pneg élﬁry?ri ) V?Célo fng(%h%fegljralgg )Nas B&Iilsled by
plica gl C(dumm&hy(blhateghphy}hdi»{ang/ethyl acetate 3:1 to 1:1) y1eld1ng (RS)-1-
o Sep AU Rl B 0y P EPSA BRLR g e

paftomosil eith ES3Vy |n1/e éi6hd>(y/}+15 )barndrfﬁR)}yr |(3RS’J€SK)1]286IM§1 4(3,4-

glﬁﬁp ?g;golpé)sp}iréoh !l%?&eﬁaié ﬂdast gglﬁger%f) E H :rerll/zg; 364.1

(M6IB).ny, 0.0632 mml) and Cul (11 ny, O. 0578 mmol) in
THF (3 nL) and diethylamne (1.5 nL) was added
ethynyltrinethylsilane (0.108 nL, 0.759 nmol) under

& 6-{(BiRe- 1ri (RREIUER WaBehpdtded, aticBbrOGhewé)-pnirglitin- 3Tk propoxyt-

reactio1 .lm' xture was diluted with ethyl acetate and
9%8%%%1"—&1‘—% ag. anmoni um chl ori de solution two tines.

Tha sslelpah af esR)or-g(aﬁsﬂSRhasEnvﬁsl B4 - d(ihhit&ifphaﬂ)ﬁ)/-@i,’/ﬁdbdm 3-yl]-
onc I.n _vaccuo,

PR R 2 e N R A St Sl @ g 405 mmol in

¢ od usfD RifFasatdgr sydihym Cnmme ypoeh dﬂOﬁgg,SBZS’&nﬁ‘g)l)(efi8o&ﬁl of

%g‘gyie%ellt%%ﬁigﬂﬂg_?l tgge;] vgasas 1rred ovgr nlgl}/tealnld%vlyer?(lzhled by an 'ngltlon ‘of aq.

Qm{l(oﬁlR)m |ch&>&ﬁR§olﬁﬁ&) hﬂre(r?mﬂuramh kﬁfaﬁtqﬂhﬁﬂyéﬂ&ﬂm}tétﬁw andithe

n- 3- -et ho -5-et hyn ridine The titled c

Sendrales rEhma I i ne y BN e B TG bR STSRRBRLY

Phe 6fgdﬂfc€phh§é wardride beérzanmﬂﬂo@@ sédamtsutfite abdBeRdFhiratt in vaccuo

dfe yﬁlterautolno'?hg r%glléug was purlfE % bNSfLrg &eptane/ e%hyl acetate 2:1) yielding the

title compound(12.4 mg, 64 % yield) as a light yellow oil. ES-MS m/e: 466.1 (M+H").

d) 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl|-propoxy!-

nicotinonitrile

The titled compound was obtained as a light yellow oil following the general procedure
IV for debenzylation. ES-MS m/e: 376.1 (M+H").

e) 6-{(SR)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(2-methyl-pyrimidine-5-carbonyl)-
pvrrolidin-3-yl|-propoxy!}-nicotinonitrile

The titled compound was obtained as a light yellow oil following a general procedure I for
amidation between 6-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-
propoxy}-nicotinonitrile and 2-methyl-pyrimidine-5-carboxylic acid. ES-MS m/e: 496.3
(M+H").
Example 100
6-{(RS)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(2-methyl-pyrimidine-5-carbonyl)-
pyrrolidin-3-yl]-propoxy}-nicotinonitrile
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(MtH +) . d)
{(3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[(SR) -1 -(5-et hvny

WO 2@90iden- 2- yl oxy) - et hyl | pyrrol i di n- PCT/EP2008/059908

I-yI}-(6-nethyI-pyridazin-4-y[%-pethanone The titled
conpound was obtained as a white foamfollow ng a
general | procedure for am dation reagtlon bet ween
2-{(SR) -1-[ (3RS, 4SR) - 4- 3 4-di chl or oZphenyl ) -pyrrol i di

n-3- yl]-ethoxy}-5-ethy -oyr|d|'é and
6- net hyl - pyri dazi ne- 4- ga.w ' fd. ES-MS mle:
481. 2 (MtH +) . Bmmﬂel
6-{(S)-I1-[(3R, 4S)-4-(4- Chloro- henyl)-l-(6-nethy|-pyH
dazi ne-4-carbonyl)-pyrrolidin 3-yl]
-ethoxyj-nicotinonitrile Co according to genera
procedure | :- Pyrrolidine int di at e:
6-{(S)-1-[(3R, 4S)-4-(4-Chl oro-phenyl)-pyrrolidin-3-yl]
- ethoxyj-nicotinonitrile (XII-B- 12) - Carboxylic
aC|d 6- Met hyl - pyri dazi ne- 4- carboxyllc acid (descrlbed
- By .!‘P L?./L.an- 34 .‘.” OfQAPRICOW ) -PYIEOIIGIR 19, 1§

ﬁfls&momtrﬂe
R -1 - -pyridin {on

Eetaﬁyllu}lonof %ls&h It (éﬁ%ﬁéﬁlﬂbﬁ erepryl-4- it dish Qypw)-{‘elisﬂirPYHOhdl}/l 3-yl]-
bk aﬁﬁtﬂy(lde:{&)ﬁ[)bcgﬁgrbfﬂ Hovd)21. U‘?ﬁ%‘@@@ﬁ@nﬁﬁol) and 6-chloro-
S)-4-Benzyl - 3- [ 4S)-I-benz 3, 4-di chl oro- Eheqy

picopyenigile f-herg @é? Bongl) lrbkalid}fuw wag adid sadm hydride (60 %,

(@)ng“o BSRANbD 3¢ Mﬁ%eﬁ@erdtu&eﬁﬁéfﬂnu&uﬂe%ﬁ Sl b@érqnglh%ﬁb{

yrrolidi ne-3-carbonyl | -oxazol i din-2-one
gmqggecbhy @it addition of aq. ammonium chloride solution. The mlxture was extracted

(/V%B%ﬂﬂfﬁﬁ)e’telte Ql?&‘ﬁﬁélseﬁaritgd 6rg%hﬁh£y%¥ QaPReM¥l )wn@i%’\xreftal i Hfes and

- 3-carboxylic acid (described herein above

brigagbsesiuently Thﬁprgazm@phﬂ_g wag dmezimvr@cawdéow@é@m sulf%te and
E(ﬁﬂc@ﬁ{ﬂ%}kém @a%c&(;-gfte?’ %lt?}tlono T%%Qesr@ie)wé%%rf@ﬂeéf 8l @Y (heptane/ethyl

[ ori
acetate 2:1) y1eld1ng the t1tled compound( lg 6 mg, 73 % yield) as a light yellow oil. ES-

MS m/e: 466.1 (M+H").

b) 6-{(RS)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-propoxy!}-

nicotinonitrile
The titled compound was obtained as a light yellow oil following a general procedure IV
for debenzylation. ES-MS m/e: 376.1 (M+H").

¢) 6-{(RS)-1-[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(2-methyl-pyrimidine-5-carbonyl)-

pyrrolidin-3-vyl]-propoxy!-nicotinonitrile

The titled compound was obtained as a light yellow oil following the general procedure I
for amidation between 6-{(RS)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-
propoxy}-nicotinonitrile and 2-methyl-pyrimidine-5-carboxylic acid. ES-MS m/e: 496.3
(M+H").
Example 101
{(3S,4R)-3-(3-Chloro-4-fluoro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-
pyrrolidin-1-yl}-(2-methyl-pyrimidin-5-yl)-methanone



subsequently. Stirring was continued for two hours at
the sane tenperature, and to this m xture were added

w@ Jovsidienzyl - oxazol i di n-2-one (8.13 g, 0.046 POI/EPZNE059908
lithiumchloride (1.94 g, 0.046,nol). The reaction
m xture was gradually warnmed t0 room t enperature and
stirred overnight. The reaction m xtyre was dil uted

with ethyl acetate and washed wit ter two tines and
sat urat ed sodi unbi car bona The %r ated organic
phase was dried on Na28Hi\a trated under
vacuo. The two di aster eoi sor were separated by

col utm chr omat ogr aphy (Siq 2,N OAC/H 1:2) to yield
(S)-4-benzyl -3-[ (3R 4S)-I-be | 4- (3, 4-di chl oro- pheny

| ) - pyrrolidine-3-carbonyl]- ®xdzo offi di n-2-one 9. 47 g
(49 % as a white solid ES-M @\509 3 (M+H +) and

S) -4- :
é8?\1%]§ﬂg-a§9?r61§§t&lﬁfg?rglﬂgﬂ%glu-r%}f( 3, 4-di chl or o- phenyl ) - pyr
r Bifﬂrdlhdiﬁe Brt@‘ﬁfeﬁ&lﬂeylﬂ chorgoHi(dj-m-[ (2}( o8)es- Qiéﬂog;—@%o%—phenyl)—
It MtH +) .
F@% ﬁb@ HYr Cgsﬁ{%ﬁcﬁw?)oro phenyl ) -pyrrolidine-3
5 = eaﬂmmd dctd: aqwethryppmwm SLxhrboaynccheldT(Qoalm&@le;n@aQable)
O di net roxyl am ne hydrochloride (3.61 g,
ggﬁé 4)%: RX/B%P%/I%( 40 nlL) at RT was added
trimethylal um nium (2. 0M SE;Jayﬁpl@mzj n heptane, 18.5 n,
pw se and stirring conti nued for

o0t MRSk S o Rttt e Dy g vimidive-3-Carbonyl)-
(9)-4- benzyl - 3-| (3B bybearyty dréchrnghi! or o pheny

| ) - pyrrolidine-3- "carbonyl] -oxazo i di n-2-one (9.47 g,
0.0186 mol) in DCM (50 ni) over phut es. t|rr|ng
was continued for three urs eaction was
guenched by an addltlon si um sodi um
tartarate solution and” e MAth et hyl acetate.
The separated organic Iayer s washed with brine and
dried on Na2SO4 and concent ed under vacuo.
Purification by colum chrongtography (Sig 2, EtOAc/H,

2:3) yielded 6.58 g (90 % ©Bf fhe'title conpound as a
o light yellowoil. ES-MS me: 3587 (MH +) - c)

83]?% - | ?@ Zt\élgenergll proce%'u(r:ehf or o- phenyl ) - pyrrolidine-3
- Pyrrolidine intermediate: 6-{(S)-1-[(3R,4S)-4-(3-Chloro-4-fluoro-phenyl)-pyrrolidin-
3-yl]-ethoxy}-nicotinonitrile (XII-B-6)
- Carboxylic acid: 2-Methyl-pyrimidine-5-carboxylic acid (commercially available),
15 ES-MS m/e: 466.2 (M+H").
Example 103
[(3R,4S)-3-[(S)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-difluoro-phenyl)-pyrrolidin-
1-yl]-(2-methyl-pyrimidin-5-yl)-methanone

cl
F =
F’O % Q
[ Y50
o)T*N
|
N/)\

20  Coupling according to general procedure I:
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To a solution of
(3R, 4S) -1 -benzyl - 4- (3, 4-di chl or o- phenyl ) - pyrrolidine-3

WO cawloonyd i ¢ aci d nmet hoxy- net hyl - am de 6. 58 g POT/822008/059908

nol ) dissolved in THF (100 nL)9¥@s added 16 nL (0.017
mol ) of Iithiumalum niumhydridé (I.OMin THF) dropw se

RSP LSS LERi0s, RO OR RSSO OB e
pxtolatit-Sdyl ethoxelt- pyridice C8i-8-7)M ce. The conbi ned

0 nig.laye re dired on anhydrous, sodi um.sul f at
ara DR 22ubf o B> (RS R AR R bt
By-M$ hi/easgel(MediDrm chr omat ogr aphy el uted by a

m xture of heptane and ethyl acetate (3:2) yielding
5.21 g (93 % of the tit|g‘yxé‘8}PEeo(g‘d as a light yellow

b (&} |R|,4SE3- [KJiS - (B ChB34-p3 ridid-Bl vyl xy) - eclniipo i d-dadudd ol ghghi1)-pyrrolidin-
ellow oil. ES- o 3931 .(MtH +) . .
V55 0 1 Benoy 1ATIGmgta T BRTitAL ke Ha8008 ny1 - pyr 1 o

lidine To a suspension of nethyltriphenyl phosphoni um
i odide (5.53 g, 0.0136 no inT 50 nL) was added
n- BuLi (1.6N in heptane, 5 nt, 104 nol) dropw se
at 0 OC and stirred for onNeg-houro To this reaction

m xture was added a solutio (3R 4S)-1 -benzyl -
4- (3, 4-di chl or o- phenyl ) - pyrr o7 di ne- 3- car bal dehyde
2.68 g (0.008 nol) in THF (} ydropwi se at 0 0C and
stirred for another one hour. Theyreaction was
gquenched by ag. amoni m chl ori de sol uti on and
extracted with ethylacetate. The separated organic
Cayiglingnvasordiiged generalnprpcbdaus]: sodi um sul fat e and

<P et mledi cr Blsee gty COF 4R By dihiarmiben -

pyrréietih-ang]-athdxet-pyridincetiate7y 4: 1) yielding 2.12 g (80

?&éﬁfoﬁgfafﬂ(: tﬁ/L_Iﬁletil?fHB)%?c{]a%in%—sél—?ar{)&grlilltc agiﬁl(lie%\(,:vrﬂ%(i hergrsl _a%/gve),

O e 3y T2 (1 61 L butyl di ot myl - i Lanyl oxy) ot hano

(DHQ 2PHAL (452 ng, 0.6 rﬂ%ﬂﬁf%\)aﬂé di ssgl veg in MeCN

( 206-1s)-1- [t(3IB,klg=|4-((5’,8—lDi‘ﬂ).10ro—phenyl)— 1-(2-methyl-pyrimidine-5-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile

//N
F —
0,6
F FHK\O N
N
o%\fN
N/)\

Coupling according to general procedure I:
- Pyrrolidine intermediate: 6-{(S)-1-[(3R,4S)-4-(3,4-Difluoro-phenyl)-pyrrolidin-3-yl]-
ethoxy}-nicotinonitrile (XI1-B-8)

- Carboxylic acid: 2-Methyl-pyrimidine-5-carboxylic acid (commercially available),
ES-MS m/e: 450.2 (M+H").
Example 106
6-{(S)-1-[(3R,4S)-4-(3,4-Difluoro-phenyl)-1-(6-methyl-pyridazine-4-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile
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and water (12 nlL). To the solution was added OsCU (73
ng, 0.3 mmpl) and the resulted m xture was stirred for

wQ@omiomubes. To the sol ution were added NMO ( apCT/BB2098/059908

solution, 1.47 m, 7 mmol) andg.

(3S,4R) -1 - benzyl - 3- (3, 4-di chl ofo- phenyl ) - 4-vi nyl - pyrro
lidine(1.93 g, 5.8 mmol) as a solutiop of MeCN (20 ni)
at roomtenperature. The whol e m xt e was vi gorously
stirred for 80 mnutes. " reaction was quenched by
an addition of sat. ags¢ (@IS ion (10m ). The

m xture was then concent rated i vaccuo, foll owed by
dilution with AcOEt, and wa d with brine. The

separ at ed aqueous phase was tracted with AcOEt

twi ce. The conbined organic, e were dried over Na
SO . The residue was purifi ed by i lica gel colum

chr omat ogr aphy el uted by DCM t o 7acet on yielding 1.85 ¢
of a mxture of the diols as a Iight yellow oil. ES-M
@beplh%&ﬁ;c&d(ﬂ‘gr&ti l)lel'al prbeeduesi:due was di ssol ved in DCM

o ing g aee o P55k g g ot BBy gytin 341

stubsyf}qruemﬂqmtaﬂe CaoB-g)enper ature and the resul ted

was, st rni ght re i on Xt ure
ATt et \%Mﬁtﬁ%fjl’m R L b G AL P “czgjh above),
asmmahiensshbligni«de )sol ution three tines. The separated
orgni ¢ phase was dried over sodium sul fate and
concentrated in vaccuo af t'e@™R¢{%ration. The residue
Wag39UR)-BL@AHroS3-Hlubro- ?Eény@)ol G 1C(I3r&ﬂ%q9;rammz -yloxy)-ethyl]-
eluted with a m xture_of heptane and ethyl ‘acetate
(4:1 to 3: 1)Pyyiodidyy- hgl}1(6anef@yk Byridgzing -yl hethapppe
conmpound as a |ight brovvn oil. ES— I\/Scun1e 480. 2 (M+H

2)[(R§J-I-[(3R 43) -1 - Benz - (3, 4 fchl or o- phenyl) - pyr

rolidin-3-yll-2-(tert- but byl - sil anyl oxy)

- et hoxyl -5-chl oro- pyrldlne [iff

(S)-1-[(3R,4S) -1 -Benzyl - di chl or o- phenyl ) - pyrrol
idin-3-yl]-2-(tert- butyldlnE Sy si | anyl oxy) - et hano
(17) and PPh3 (PPh 3 polyner b ung 3 mmol PPh3/g
resin) (614 ng, 1.87 mmol) wereSuspended in THF (10
m.). To the m xture were added 5- chl oro-pyridin-2-ol

C@uﬁﬁi’g é}ﬁorlin?gto%’@ﬁér}il @Aoeeduen DBAD (0.431 g, 1.87
- Pyrrohdme 1ntermed1ate 5-Chloro-2-{(S)-1-[(3R,4S)-4-(4-chloro-3-fluoro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-9)
- Carboxylic acid: 6-Methyl-pyridazine-4-carboxylic acid (described herein above),
ES-MS m/e: 475.0 (M+H").
Example 108

{(3S,4R)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]|-pyrrolidin-1-

yl}-(6-methyl-pyridazin-4-yl)-methanone

Cl
Cl =
0 5
-, UO "
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reaction m xture was stirred at 45 OC over night. The
m xture was diluted with ethyl acetate and filtered on

weeimwneiehd concentrated under vacuo. The resiPOUBERZSS8/059908

purified by colum chromat ogr a&{w (Si @2, EtOAc/H,
1:15) yielded 571 ng (77 %9 of"the title conmpound as a

93.3 (MtH +) . h) 2- R
&gh& ‘{ggascﬁor '1{%;10%3 ‘l’\@tlﬂj? s?‘? I(Ef\nyl E)xy) )1 [ (g%R, 4{8) ( - )4
(Byrzﬁeldilnhin(bﬂ’rmeﬂ['afaﬂ‘.lyﬂ §Zhloro 2-{(S)-1-[(3R,4S)-4-(4-chloro-phenyl)-pyrrolidin-
%’F %’[h':%r'}g%yfcid}/r{el(x?f Eol)i)ﬂ S-chloro-pyridine To a

2€E1(bla)(ylic- do(B R M8hyl-phetazine-MedrBoxddidiactl( desoripdeiy bin -apyve),
F? ?“ﬂﬁ chNPﬁ'éIfIRyl si | anyl oxy) - et hoxy]

-5-chl or o- pyrldl ne 570 ny Kfinfife %0l ) di ssol ved in

S (TPoranep frar taly (s Buidiar Tiok Gl milpyrrolidin-1-

of Huni g base sufisertureiylypyriaiidint Higl)mhahui¢énhenas heat ed
at 100 OC for 40 minutes, then conceptrated in vaccuo.
The residue was di ssol ved in met (5 m.) and
stirred at room tenperat hover \Ni The m xture
was concentrated in vacc ted with ethyl
acetate, then washed with a¢—sodi um bi carbonat e
solution tw ce. The separat organic layer was dried
over sodi msul fate andconcenfrated in vaccuo after
filteration yielded 0.40 g ¢ 0Nofthetltle
conpound as a light brown oil. me: 501.2 (M+H

F)espilrzggycc@admgny%znf(rﬁlérrpceé@f% di met hyl - si | anyl oxy) -1 - (
ﬁrl?‘l)l‘iﬁlge ﬁ’ﬂ(érhi%'dﬁftg Y CAKYY2-{(S)-1-[(3R,4S)-4-(4- chloro henyl)- pyrrohdln—
hl or o- ph enyg pyrrolldln- - I‘P 8’

?W’i ﬁb?’%{éﬂlﬁl@-@q Brid) hanone To a sol ution of
'l% dJE QtMpﬂﬁzy*) orsth Bty lcaﬁ;‘okﬁﬁyécﬁf(&))n{me[rééllﬁr ﬁé}lalﬂe)
4-di chloro
W%m/ﬁl4ﬁ7§(§fﬂﬂét hoxy} - 5- chI oro-pyridine (220 ng) in
DMF (12 nmL)at -20 OC were ig base (0.132 ni,

0.78 mml; and then HATU r{g and then 6-
met(B§RABG -8 dasiiehloreph ym 6SRaci-(h- ét(f}yfrﬁ H‘mnlm 2-yloxy)-ethyl]-

descri bed h ) Wasg W th

et hyl acet atepé/§ gﬁlb%/ﬁ @J%%ﬁﬁﬁﬁfo m c %?Ilg%e

solution three tines and agq. sodigm bi carbonat e

sol ution. The separated organi<<phase was dried over
C"O " o\ N/

a) 2-{(SR)-1-[(3RS,4SR)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl|-ethoxy}-5-

bromo-pyridine

The titled compound was obtained as a light yellow oil following a general procedure for
Mitsunobu reaction between (SR)-1-[(3SR,4RS)-1-benzyl-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl]-ethanol (described herein above) and 5-bromo-pyridin-2-ol . ES-MS
m/e: 507.0 (M+H").



10

15

20

25

30

sodi um sul fate and concentrated in vaccuo after
filteration. The residue was purified by TLC (Si O2,
wORObHDIM 1:10) yielded 74 ng (27 %9 of the tPCT/@P2008/059908
conpound as a light yellow oil,, ES-M5s me: 623.3 (MH

+) . i)
‘A

97 -

tr(rﬁeﬂrelblﬂaﬂvledwnwhvmde yl) mat hone To. a sI ution of
E }133%}181§n L)% 5){ {15%{_)(21 E(Phs QEf{yl ??t h(%' 4- alchfe(‘)%{ ! %XP{))I) pyr(rohdln—

3471 ¢ 6hdxydl+50hﬂoma}p]thkﬂany [ )28-1pg;r0x 2313iraline}) ahd lis| triphenylphosphine)

TR0 o e PP PS8 O o

n‘rmd>l) and Cat élIllrﬂg,é)CﬂSd 8 andol) lriTEIFrfB naif) aﬁﬂﬁethﬂlalﬁil\ﬂd (n.5 mL) was
e)%e{lrgfﬂ%ltrrleaﬁlt b %Ox 1 Oﬁ]r N \?rv}érlél% qn&?r\e/ ! V’\[nnhte gltllt Uﬁe pras heated

a'tICEEt°ﬂ @eanghnddhk edacmbil hqmmteemahmtahwn]s otthiyLiumetate and washed with

%%1 érgl:rﬁbogl?%tﬁg O{ﬁgtgcl)lblp 101 gpgg glrese SnIto s%ragtuﬁ‘l pL aglrcathage was dried over
cadndenisrsatimth sulfakacciuonadrteted inlvhenataftentil tékhigo . e destdue was

was.. puri f.i. ed TLC (S 1; el

BEREEng Gkl b elbtie et & MR sda el gpror e
EfedM®mp@inds6 4.1ikh{ fdibwojil. ES-BASMpE:621.33M+H" )

[(BR 4S)-3-[(S)-1-(5-Chl oro-pyridin-2-yloxy)-ethyl]-4-

(3, 4-difluoro-phenyl)-pyrrolidinl-

¥l 3-{(SR) G-~ dBR&:uHR)-4199.4 i DiaAloro-$hyity)l - prtdlatiesedbutlokyigs-ethynyl-
accgr ding to general procedure | : - Pyrrolidine

di at e:
Phetitlar n2pdund)wds-dbfadi deS)a-14h ( Belkbwdiif followirgphensth) procedure IV

bt ioneshition Conapiibipdeb P alose S WSy 3611

aditdi'(.pr epared by hydrolysis of the comercially
avai l abl e ethyl ester), ES-M5 me: 473.1 (MtH +)
Exanple 114

8y {(6S4RS]-63 RA4I$)chlfbr<63Jhém[D' - [BR)or-phethyh = dyridén-6-yosielethyl] -
Q¥ chKr | da}% I( g] ?neth %rs/?l a%n 4-y1)-methanone

The titled compound was obtained as a white foam following a general I procedure for
amidation reaction between 2-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-pyrrolidin-3-
yl]-ethoxy}-5-ethynyl-pyridine and 6-methyl-pyridazine-4-carboxylic acid. ES-MS m/e:
481.2 (M+H").

Example 111
6-{(S)-1-[(3R,4S)-4-(4-Chloro-phenyl)-1-(6-methyl-pyridazine-4-carbonyl)-pyrrolidin-
3-yl]-ethoxy}-nicotinonitrile

//N
Cl =
0,5
[ Hio §

Coupling according to general procedure I:
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pyrrolidin-3-yl]-ethoxy}-nicotinonitrile Coupling
according to general procedure | : - Pyrrolidine

WO pdoeonad at e: PCT/EP2008/059908

6-{(8)-I-[(3R,4S)-4-(3,4-D'f|ué&o phenyl ) -pyrrolidin-3
-yl]- ethoxyj-nicotinonitrile ? [1-B-8) - Carboxylic

o6 St BRI I 957 R SR AR 8 S

eﬁhby)l'} @sdtaronitrikSXNBBa1Y: 464. 2 (MFH +) . Example 115

gfarflj'ol)% 15 acu%é Ft)hyf B)Frqélzmg Pﬂ\%?ﬁy lf 21(:1d)fde(::)s)é1y ‘P)edehergln above)
BSﬂ@$hyé4ﬂ§ﬂKNHMHh 4-yl) - nethanone Coupl i ng accordi ng
to general procedure | : dlne i nt er nedi at e:
5-Chloro-2-{(S)-I-[(3R 48) uoro phenyl ) -pyrroli

di NF(3R;48)-B-[ER DX Y- Eh@kb#p#rf&n@)ﬁléxy&ﬂ@droxﬁaihbk}w (3,4 dichloro-

S SR R R T

[(3R 4S)-3-[ (R -I-(5-Chl oro-pyridin-2yl oxy) - 2- hydr oxy
-ethyl]-4-(3,4-dif|uoroﬁﬁ ') ppyrrolidin- 1-yl]
-(6-nethy|-pyridazin-4tyL22§neﬁha e a)

(3RS, 4SR) - | - Benzyl - 4- ( 3, 4-~&“f | Yrorc0- phenyl ) - pyrrol i di ne
-3-carboxylic acid To a solufign of

N- ( met hoxynet hyl ) - N- (phenyl yl)-N-(trinmethylsilyl)m

et hyl am ne (48.3 g, 204 mol

(E)-3-(3,4-difluoro-phenyl)-acr Ihc acid (15 g, 81.5

mol ) in THF (200 nL) was added Yrifluoroacetic acid

(0.312 mM, 0.0041 nol) at O OC. The m xture was

ar (&SduaBérMVmﬂMS)d -baop- 4€B[Kbeilélﬂwoeplr&lﬁdl)sivlrﬂ‘olhddle 3-carbonyl]-
. d

erMhﬁﬁ&QUﬁﬂﬁmwrkmaﬂﬂﬁﬂﬁZinhour The resulted white

E)%Cslol%ltltog tolf ?ﬁzs"fsi) {)elzneznglt £ (?3,2—ndqch\1\o’aro—ﬁlenyl) -pyrrolidine-3-carboxylic
acid (described herein above) (13.39 g, 0.038 mol) in THF (200 mL) at -20 °C were added
triethylamine (13.32 mL, 0.096 mol) and pivaloyl chloride (11.76 mL, 0.096 mol)
subsequently. Stirring was continued for two hours at the same temperature, and to this
mixture were added (S)-4-benzyl-oxazolidin-2-one (8.13 g, 0.046 mol) and lithium
chloride (1.94 g, 0.046 mol). The reaction mixture was gradually warmed to room
temperature and stirred overnight. The reaction mixture was diluted with ethyl acetate
and washed with water two times and saturated sodiumbicarbonate. The separated
organic phase was dried on Na,SO, and concentrated under vacuo. The two
diastereoisomeres were separated by column chromatography (SiO,, EtOAc/H, 1:2) to
yield (S)-4-benzyl-3-[(3R,4S)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidine-3-carbonyl| -
oxazolidin-2-one 9.47 g (49 %) as a white solid ES-MS m/e: 509.3 (M+H") and (S)-4-
benzyl-3-[(3S,4R)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidine-3-carbonyl | -oxazolidin-
2-one 9.40 g (48 %) as a white solid ES-MS m/e: 509.3 (M+H").

b) (3R,4S)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidine-3-carboxylic acid methoxy-

methyl-amide
To a suspension of N,O-dimethylhydroxylamine hydrochloride (3.61 g, 0.037 mol) in

DCM (40 mL) at RT was added trimethylaluminium (2.0M solution in heptane, 18.5 ml,

0.037 mol) dropwise and stirring was continued for one hour. To this mixture was added
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with heptane affording 26 g (100 % of the title
conpound as a white solid. MS me: 318.1 (MtH +) . D)

W@ 3)0o1Benzyl - 3-[ (3R, 4S) - | - benzyl - 4-( 3, 4- di f | UPCDEP1081§59908

|')-pyrrolidine-3-carbonyl | oxa_z%j din- 2-one To a
sol ution of

R0 St AL RS e
edxbmi;@b&amehémaﬁdad(%ﬁ s Bamahein((2ZMAG0 mhl,) overi7 IOmImil)tes
t1 rlrgvyaas”c?%{tln&e If8rr {hgg“e }{ozué%s %he T acg' 8n gg?gugntched lﬂy an addlttlon of aq.

i Ng wWas COREIHOR
Ph‘assa;larreodharrpmrtatattﬂ @]utamchridextrhitsd withtethryd awwte Hldegarated

I d
g r% cﬁ%yerB gvgmszc shsd. ét?l I(rglle%‘?a d%@g 8(‘1%\4 %g01ge}nc[8 Pingert reaa%dz under vacuo.
Humﬁwuen\lwso@madd&bhmtomamdsm, Ebv/ Helrppyialdud 6. Salgd90 %) of
d ' +diluted
ﬁq t}jt'feeczf)ﬁl%\é%gglg?%tl%ht gﬁﬁo ﬁcég Mé nLexé\%ﬁF M@k%l ITute

washed Wi two’ti mes and

saturat ed sodi unbi carbonate. The separated organic
hand C

TO Ialsmlmuoh rotf) (ﬁi{ 23033 Bbhyzﬂ &(Bﬁ dlE[ﬂQ%Cf)lH:nyﬂ) Spﬁﬁ))hdirm ?ytlcﬁibdxyhc acid

4- he )
Effhkpxza.r?%’[ﬁ%lr%nﬁsl oS D5 £ PO e i TG0 leas adeg 16 mL
(000 2-ra0k oI Bthgura dl@nfiivashydridd { t.e@M S0 THE) dlbﬁi)wnis@at 0BT and stirred for
M-H + c . . . .
%%PR‘}%% The %sﬁ%ﬂ W QUsnhedi B 0o BISRER I origs s g PR g racted
thh reoXacktace tmdedThreetdmlxlyiaﬁebfgythrc l@ﬁ‘isd/@era' dired st sﬂe,ra’sd)mOdmm
fa’gé 1ﬂ"f€l rmtrﬁyaﬁghnr o % J& (N\%gglllroféegqar s{hca gel c%lumn
thﬂol’(’edt(fgt:lqﬁiywmmcﬂ byna o xthd sfd{etptane and Bthiybpdeaine(3: 2 Qickding 5.21 g (93
dr opwi,se d |rr| ont | nue r one
Bl e soru a6 p BRGhatauots B poh R
écﬁhpdurbﬁ%b}lighBye[ll(o&R}iﬂB}i=MS heB239B 14M-31%- di f | uor o- pheny
' )- pyrrolidine-3-carbonyl]-oxazolidin-2-one (19.2 g,
40.3 mmol ) in DCM (100 nL) over 10 mnutes. Stirring
WS St 1i- Bevest - B-aB, 4t dictd erdiphng ) -dFhigyl-gaesdlidife Was
‘f’g %rgﬁshpee(rjlsmx o? methyltriphenylphosphonium iodide (5.53 g, 0.0136 mol) in THF (50
mL) was added n-BuLi (1.6N in heptane, 6.5 mL, 0.0104 mol) dropwise at 0 °C and
stirred for one hour. To this reaction mixture was added a solution of (3R,4S)-1-benzyl-
4-(3,4-dichloro-phenyl)-pyrrolidine-3-carbaldehyde 2.68 g (0.008 mol) in THF (15 mL)

dropwise at 0 °C and stirred for another one hour. The reaction was quenched by aq.

ammonim chloride solution and extracted with ethylacetate. The separated organic layer
was dired on anhydrous sodium sulfate and concentrated in vaccuo. The residue was
purified by silica gel column chromatography eluted by a mixture of heptane and ethyl
acetate (4:1) yielding 2.12 g (80 %) of the title compound as a light yellow oil. ES-MS
m/e: 332.1 (M+H").

f) (S)-1-[(3R,4S)-1-Benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl|-2-(tert-butyl-
dimethyl-silanyloxy)-ethanol

(DHQ),PHAL (452 mg, 0.6 mmol) was dissolved in MeCN (20 mL), t-BuOH (28 mL)
and water (12 mL). To the solution was added OsO4 (73 mg, 0.3 mmol) and the resulted

mixture was stirred for 30 minutes. To the solution were added NMO (aq. 50 % solution,
1.47 mL, 7 mmol) and (3S,4R)-1-benzyl-3-(3,4-dichloro-phenyl)-4-vinyl-pyrrolidine
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addi tion of ag. Potassium sodiumtartarate sol ution
and extracted with ethyl acetate. The separated

woee@aniaed ayer was washed with brine and dri edPGIEP2008/059908

Na2SU4 and concentrat ed underléacuo Its purification
by col um chronatography (Siq Et OAc/ H, 15:85)

S?;lie.% g\;%\/%otl% cﬁ’)l_:% mtn)io%fof?ge%lg %ﬁg?@g%[}%mﬁgra%ryﬂpe whole
(Iﬁﬂpﬂtﬁl)lasl Wﬁﬂrnus:l!r)l' stﬁfe(dii‘plﬂf?@irrﬁﬂlmleﬁr d'hp heantidr) wp.yqulamlch@ﬂ IyearBaddition
?é%E E%) ﬁ% Ig ?oluﬁoxi( I(SOSDIZ TH &{ure was then ncentrat nvaccu

Taor s Bheny 1P pyr ot i he-
tatlamiod oy Idllutum:wdh maﬁmmmdwms]lngd wilrbrdee. 3T]i’e486ga1€19:dmlqné()us phase

o Bt i A e e ABRRES e o R ki@ pves ans .
ﬁhdﬁsﬂmeM&dpﬁﬂﬁabhﬁmhmq&laﬂh@nKhanmﬂogapmﬁquébymHﬁ%hyacaon
chI rld qu i on,.and xtr C

R e A P RS S P ST )

mheaﬂﬂmamamﬂydﬂﬂﬂbniﬂﬁﬂdﬁ@sﬂDﬁdk&wﬂﬂ&addnmembfﬁBBNﬂKh(915ng,
acce The res e pu |f|

§ ?rg’t o‘dmﬁé)ﬁﬁf (l%t eﬂ\%b Oﬁ)rﬁnilt ure (ﬁ bjh m&? ) Se%‘h%“ﬂ‘/ atroom

eaﬁﬂpelratameﬁm Ehe(ré’suﬁ)ed ymﬁiuda Wap silrr?:dg)véﬁ%}ﬁ@ Thé rdabigort mtult&re was

_8'_5;1) tgl ?hyl gceltellt and \Yv hlegvaH&l aq. arlrzl‘rgno'\r/lri':'um cEIon%e solutlgn three times.

(FBSse@a)a{édr dBgnizypha@-WB,ddiediof érsotinmp hﬂfayé e)nd4€-o‘1lllcd‘1yfa-t¢31y1hrvaccuo

lidine To a.sus sion of ri p honi u

e G fn S b SRR e Y ¥ 4R A RS R B eluted

witBulrhix(ure 6Rhénartemidadtieyl adetdte (A:] t&3:011 §i8ldimy .64 (W05 ef the title

Fbeit Radiehh bt ol 35 P Sy etogtPalthl S [ hans P,

4- (3, 4-di fl uoro-phenyl) - pyrrolldlne 3- car bal dehyde

é).i ?—fg@af-l? (3'%,4 ) | %mZ{}l 4.@: # (11131101'-9 nheml Vﬂv?r%hai%g—vﬂ5—?tre]:9[—butvl—

alrtot1ici UTTT

Auhedtieyi sl aiby o8- etlr&jmbﬁldhﬂdrbltﬁfhldﬂft soI uti on and

RYERCHED bt G TGP erneath RPlifrar alamgon bu-

d@;ﬁmleyltsﬂaﬁ;e&m) RtheaetUg) add EPlﬁge(SPIPﬁ!;Jﬁolmsr mundf B @6mbYPPhs/g resin)

lica I um chro a mxture
B0 e B Rt PR At 4TIy Ep gy ey gled 5-
%loﬂf piridEn12-61l (6.2a®aPR8Nthnas) and thghtDBAGD (@B 104, |1.8ZIMBI). The

reaction mixture was stirred at 45 °C over night. The mixture was diluted with ethyl

acetate and filtered on celite and concentrated under vacuo. The residue was purified by
column chromatography (SiO,, EtOAc/H, 1:15) yielded 571 mg (77 %) of the title
compound as a colorless oil. ES-MS m/e: 593.3 (M+H").

h) 2-{(R)-2-(tert-Butyl-dimethyl-silanyloxy)-1-[(3R,4S)-4-(3,4-dichloro-phenyl)-
pyrrolidin-3-yl|-ethoxyt-5-chloro-pyridine

To a solution of 2-[(R)-1-[(3R,4S)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-2-
(tert-butyl-dimethyl-silanyloxy)-ethoxy]-5-chloro-pyridine 570 mg (0.96 mmol)
dissolved in toluene (4 mL) was added 0.31 mL (2.89 mmol) of 1-chloroethyl

chloroformate and 0.491 mL (2.89 mmol) of Hunig base subsequently, and the mixture
was heated at 100 °C for 40 minutes, then concentrated in vaccuo. The residue was
dissolved in methanol (5 mL) and stirred at room temperature over night. The mixture
was concentrated in vaccuo and diluted with ethyl acetate, then washed with aq. sodium

bicarbonate solution twice. The separated organic layer was dried over sodim sulfate and
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300.1 (MtH +) . f )
(S)-1-[(3R,4S)-1-Benzyl -4-(3, 4-di fl uoro- phenyl) - pyrr ol

WO diono®yd | - 2- (tert-butyl di methyl - silanyl oxy)PCT/EP2008/059908

- et hanol (DHQ 2PHAL (178 ny, 010% nmol ) was di ssol ved
in MeCN (20 nmL), t-BuOH (28 m_) and vvater (12 m_) To

%(Enceﬁt%tgﬁﬁ Enogacg\i?o %f?eq Q?tg\gg%g)lne (S)n% 0% &é dl)f;? n n es. thl}gpound asa

tighe: ts oo bil oS-I @/ ea ddlied (MMEL Qaq. 50 % solution, 1.44

m., 7 mmol) and

(3S,4R) -1 -benzyl - 3- (3, 4-di f | uor o- phenyl ) - 4-vi nyl pyrr ol
1)di345)13-70%0 - 3 ( te- Batplh Jingesh yd- s8 ol yldxiy 0ih - (6f chMa GNp v i gh - mﬂoxv)
fa:tiwll] IO4O {9% (qnplﬁ)ro P envl)—EggolIV\é}m eylrin( é tﬁyl pvrldamﬁoéf 891171 é{hanone

LT UTI V\Idb 'quEllblll:‘u

ad dlsb]lu(tmn of 24R)- 2-d4Grt- Mylsmammﬂamm(ym (BY, 45 TFhet3 4-dichloro-

B B e AR RO RN EF o R CpERE2 B 20
wemaarddt@ﬂluatglmeuéo ]:ﬂiasb 0as8 nexol) asd éténVBi{A'ﬁUAE@Ehlg) and then 6-

Th h )
e pyr o B S B s R s B P p o WS T ppire
ohs dmatd)grrth ethyl edewtteﬁhd)was{%ﬂ/mm aqcaﬁtmnm)ane«t}donn@ sbhﬁ%nghree
f t f.th | i ght |
RinsSalb it S0 FmtbitftBotirg ity @l Fnk st et Sy mRedd over

¢ddBumisplfite hhdveattebyratad di tdcomsafodr fBEMBEA] TH{clre@dde gas Burified by

ETRrsbio-<MBORYERAT: § it BRI &1 fr B¢ stiorat™a asalight

ydow dieESVIS yee2883 Mt ed overni ght. The reaction

m xture was diluted with ethyl acetate and washed with

aq. ammoni um chl oride solution three tinmes. The

Sdpﬁ{ a8)e3t | Q) gn(&>Chhas eyvidi - 2hyl oad) - Q\lﬁ'ﬂrcﬁ@ditmm -8 uBf4adiehloro-
g c&:uo 1af [ I t t| 2n. The

(

Tb mmalheg roﬁ[XBRASD 8t QE) B (tedit- buﬁﬂ—xltrﬁétﬁylesﬁlahﬁpi}anle(iiﬁlﬁioro -pyridin-

it R EBHob s i lorbramsht! Periofilig 11" ey pgazin-a-10-
ﬂfﬂzﬁla&oﬁM’(HOﬁ) g,-0. 09 mmol) dlssolved in THF (4 mL) was added O 014 mL (0.24
P‘&[}(?lg) Eacg %Il?c’l gns% 9 é}% f);F B&F(n@ %dl {"i—lgsjr’[%eprpesz? n mlgt%re was
stirred over night at room temperatuere. The mixture was diluted with ethyl acetate and
washed with water and aq. sodium bicarbonate solution subsequently. The separated
organic phase was dried over sodium sulfate and concentrated in vaccuo after filteration.
The residue was purified by TLC (SiO,, MeOH/DCM, 1:10) yielded 55 mg (91 %) of the
title compound as a light yellow oil. ES-MS m/e: 507.1 (M+H").

Example 113
[(3R,4S)-3-[(S)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-difluoro-phenyl)-pyrrolidin-
1-y1]-(3,6-dimethyl-pyridazin-4-yl)-methanone

cl
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si |l anyl oxy) -ethoxyl -5-chloro-pyridine The titled
conpound was prepared foll ow ng the general procedure

wo or09NLg1s3Inobu reacti on using PCT/EP2008/059908

(S)-1-[(3R 4S)-1-benzyl -4-(3, 4llqg|fluoro phenyl ) - pyrr ol
idin-3-yl]-2-(tertbutyl- dinme si | anyl oxy) - et hanol

M5 nf 559.2 (MtH +
%9@%&%@’&9@%&9&?@% ?dlurd net hyl esi | anyl o§<y) - 12
[ PR ME)e 1-1’1461‘11(631346 dhi- Cthod—ﬂfﬁﬁ)alhy{(aR 4S)-4-(3,4-difluoro-phenyl)-
Ll eth di The titled
?519 m%_ i etncg@/{%l?o W oro-pyridine The title

npoun §t pr Wi'ng a general procedure |V
_f Garb@b@jzi&mz;d 3I6|-Dr1n<fthyiqt}4rroilazlnE8—d¥iB)mdyhc add Qpr2pdrhd-bly iydrolysis of

[esampegreigly pajlable it st BTGV - S THRY  oxy) -1 -
5-chl or o- pyri di n- 2-yl oxy) -

ethyl | -4-(3,4-difluoro-ph rolldln [ -yll-(6-net
hyl-pyridazin-4-y|)-nethaﬁ§%8h4£ %itled conpound was

pr@p@y-ad (3RUS pwi(51g9-Biflgereplednybr DExeldimethyF pyriduzindad-tabonyl)-
bet ween

2-{(R) - 2- (t ert - brreligimdwhystheri aisatiepyiile [ (3R 4s)- 4
- (3, 4-di fl uoro-phenyl)-pyrrolidin-3- rh] et hoxy}-5-chlo

ro-pyridi ne and 6- Met hyl- pyri dazi 4-carboxylic acid
ES-M5 mle: 589.1 (M+H i)

ir(3R,4S)-3-r(R)-I-(5-CIH Py i \ /-2-yl oxy) - 2- hydr oxy
-ethyl I -4-(3, 4-difl uorophen “Pyrrolidin- 1-yl]

-(2-nmet hyl - pyri m di n-5-yl) t hanone To a sol ution of
[ (3R, 4S)-3-[ (R -2-(tert-butyh-dijnethyl -silanyl oxy)-I-(
5-chl oro-pyridin- 2-yloxy) e N]

-4-(3,4-difluoro-phenyl) -pyrrg] idi n- 1-yl]

-(6-net hyl - pyri dazi n-4-yl)- methanone (0.050 g, 0.085
mmol ) di ssolved in THF (4 rrLz was added 0.10 niL of
@Bmﬂn(glaceqmdm WlﬂFﬁleral'IHféC‘id@é‘?: ion mxture was stirred

Oy rolmlﬂ@fnté'ﬁneﬁﬁ%né R@FQERIBNQS}E!L (;lﬁq}f@f'u&d-lf)ﬁeﬂwspyrrohdm 3-yl]-
di ate and washed wi th wat'er ‘and

uted with
&T&fox)é}o‘élw#ﬁ%lt@é@r é@ﬁﬁ’t@ sol uti on subsequently. The
S @Qﬁfo%ﬂ?cdacﬁf g %nlbﬁnaﬂglﬁ?ri@@ﬁng IAINCTEN (9(‘{735 ad® @ﬁﬂéﬁﬁr@&* B{r Bl &olysis of

and conhcentrated in uo after Iteratlon
tegionacraaly pailpble edrybsster), S-MS m/e 464.2 (M+H").

Example 115
[(3R,4S)-3-[(S)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(4-fluoro-phenyl)-pyrrolidin-1-
yl]-(6-methyl-pyridazin-4-yl)-methanone

Cl

F —
Q g 5
- "

Coupling according to general procedure I:

- Pyrrolidine intermediate: 5-Chloro-2-{(S)-1-[(3R,4S)-4-(4-fluoro-phenyl)-pyrrolidin-
3-yl]-ethoxy}-pyridine (XII-B-13)

- Carboxylic acid: 6-Methyl-pyridazine-4-carboxylic acid (described herein above),
ES-MS m/e: 441.2 (M+H").
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(Sid2, MO/ DCM 1:10) yielded 40 ng (84 %9 of the
title conpound as a light yellowoil. ES-M5 nfe: 475.1

W@ kooblo19163 Exanpl e 117 PCT/EP2008/059908

[ (3RS,4SR)-3-[(SR) - I - (5-Cnl oroloeyrl di n- 2-yl oxy) - et hyl ]

-4-(2,4-difluoro-phenyl) -

pyrrolidin-1-yl]-(6-methyl-pyridazin-4-yl)-nmethanone

Coupling according to general procedure | : -
Pyrrolidine internedi at e: Example 116

3SRARS fluor eny

%\9148 GRS Rl e g sy SRt BB dituoro-
Car boxy! ipheagl)-gyrolitit hyl]- (pymetﬂalzp;rrﬁiaérmmybawmaﬂoml d
(described herein above), ESMS mfe: 459.3 (MH +)
Exanpl e 118
[(3R 4S)-3-[(S)-1-(5- cmL@pyqu@z yl oxy) - et hyl | - 4-
(2, 4-difluoro-ph
enyl)-pyrrolidin-1-yl]- (2-me -pyrlmd|n5yl) met ha
noneCoupl i ng according to g al procedure | : -
Pyrrolidine internedi ate:
5-Chloro-2-{(RS)-1-[ (3SR, 4RS) - 2, 4-di fl uor o- phenyl) -
pyrrolidin-3-yl] -ethoxy} -pyridete (XI1-B- 14) -
Car boxylic acid: 2-Methyl-pyrimldi ne-5-carboxylic acid

ﬁi—?!—gl%e)ﬁz%yﬁ%g,é?—%lifﬁ)o’ro—% eny pvrroh(ﬁ =32 cagboxsthc 2c1d
T6 aSpiRpn 3 Ncratth oxyomghd N - phenflfiSrh il }-(Bettiniethylsdlyl) metylamine
_pyri.din- 2yl - et hyl.] - o .
U P DR g0 g 55 Satif dosgmnang Aeryls p5id (st g qameD in
CBIle(IZDmglLamoadiiedgriﬂoor@emil'catidr(omemlr 6.0D41 mol) at 0 °C. The

lid
SR v Rl SRS B Barutemmsmaws pd sred preamighs Jyygs then
eorebhioatyq ibvdctud hiubthe n&siduel wap dilutidnveth ddhepBne (3D mL) followed by

vigorous stirring for 1 hour. The resulted white precipitation was collected and washed

with heptane affording 26 g (100 %) of the title compound as a white solid. MS m/e:
318.1 (M+H").

b) (S)-4-Benzyl-3-[(3R,4S)-1-benzyl-4-(3,4-difluoro-phenyl)-pyrrolidine-3-carbonyl | -

oxazolidin-2-one

To a solution of (3RS,4SR)-1-benzyl-4-(3,4-difluoro-phenyl)-pyrrolidine-3-carboxylic
acid (25 g, 78.8 mmol) in THF (350 mL) at -20°C were added triethylamine (27.45 mL,
197 mmol) and pivaloyl chloride (24.2 mL, 197 mmol) subsequently. Stirring was
continued for two hours at the same temperature, and to this mixture were added (S)-4-
Benzyl-oxazolidin-2-one (14.7 g, 82.7 mmol) and lithium chloride (3.67 g, 86.7 mmol).
The reaction mixture was gradually warmed to room temperature and stirred overnight.
The reaction mixture was diluted with ethyl acetate and washed with water two times and
saturated sodiumbicarbonate. The separated organic phase was dried on Na,SO,4 and
concentrated under vacuo. The two diastereoisomeres were separated by column
chromatography (SiO,, EtOAc/H, 15:85) to yield (S)-4-benzyl-3-[(3R,4S)-1-benzyl-4-
(3,4-difluoro-phenyl)-pyrrolidine-3-carbonyl|-oxazolidin-2-one 18 g (48 %) as a white
solid. MS m/e: 477.1 (M+H").
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- Carboxylic acid: 6-Mthyl-pyridazi ne-4-carboxylic
acid (comercially available), ES-M5 nfe: 491. 2( MtH +)

WO glogionde6d. A conpound of formula wherein Ar i BCHER1008059908

a five or six menbered hetero rxl Ar2 is aryl or a
five or six menbered heteroary R IS hydrogen

hatlogremideS- | over aI kyl . -S(O) 2-1over al kyl |
T3 (a@lé)eglsdo 8¥\ﬁr0 ¥t:hy dro?gylaw%d)rgﬁ%lor?&/e %% agh B %imol) in
Oy GEdOkayL) :EtrR']F Wamddad fiimethylahbeimadn H20kF sroﬂut;dn, in heptane, 40.3
an t é& g al&'lngll %lUbe’/\tflls ! Utd] sgirr? | gsV\(,:eorntlgllel:(cY %o’r goet Ertl?rl %o% mlxture was

cyano, r hoor oy rTo
hn}/chlzd@gaemUohaifO@)ehbeJhM\ér (BRG] - blemwybn (al4kgh|ﬂuoro phenyl)

sub t by hal 0 c is
rrg'l ch b&ﬁy@pﬁc&ﬁ%ﬁhﬁ I'Pé T%).rZ gge W n’hm%ﬁgbnglgeﬁ/{ gl WgrmL) over 10
ﬁiilklytles Stm«mgwaa;l doyltmse.aﬂiat tltraet b(ﬁhrbyTH@arle@glen wals qog/rmhed bpan

(?dlfé‘ci’)l? f) %aé rl?f)tassmm soallunbtartlarage sol%tldn ncfm ¥rlagte(i w1‘ﬁ,% %hyqeﬁﬁetate The
myrahx&i dit’gﬁzms hayer wis wishéewahbrinpand dﬂled @n I, S8, and coasmtrated

di.f ferent: ' .
B vRe. 1 il ey SRR er it Sl FebiQ 5 15:89) yielded
i g wdton gf theditieicdrpoudd asi kgtegotlbomeil ESamid refeabdli. Diher5l").
of the conmpound of formula (1) as well as racem c and
non-racem c m xtures thereof. 2. A conmpound of formula
1) E3RcAR) dli- Benzyb 4B dtdifl dorovpieshel) rpyAolidmehettiphldehvde

To a solution of (3R,45)-1-benzyl-4-(3,4-difluoro-phenyl)-pyrrolidine-3-carboxylic acid
methoxy-methyl-amide 3.24 g (9 mmol) dissolved in THF (60 mL) was added 9 mL (9

mmol) of lithiumaluminiumhydride (1.0M in THF) dropwise at 0 °C and stirred for one
hour. The reaction was quenched by aq. ammonim chloride solution and extracted with
ethylacetate twice. The combined organic layers were dired on anhydrous sodium sulfate
and concentrated in vaccuo. The residue was purified by silica gel column
chromatography eluted by a mixture of heptane and ethyl acetate (3:2) yielding 2.7 g (99
%) of the title compound as a light yellow oil. ES-MS m/e: 302.1 (M+H").

e) (3S,4R)-1-Benzyl-3-(3,4-difluoro-phenyl)-4-vinyl-pyrrolidine

To a suspension of methyltriphenylphosphonium iodide (6.35 g, 15.6 mmol) in THF (60
mL) was added n-BuLi (1.6N in heptane, 7.4 mL, 0.0119 mol) dropwise at 0 °C and
stirred for one hour. To this reaction mixture was added a solution of (3R,4S)-1-benzyl-
4-(3,4-difluoro-phenyl)-pyrrolidine-3-carbaldehyde 2.77 g (9.2 mmol) in THF (15 mL)

dropwise at 0 °C and stirred for another one hour. The reaction was quenched by aq.

ammonim chloride solution and extracted with ethylacetate. The separated organic layer
was dired on anhydrous sodium sulfate and concentrated in vaccuo. The residue was
purified by silica gel column chromatography eluted by a mixture of heptane and ethyl
acetate (7:3) yielding 1.7 g (62 %) of the title compound as a light yellow oil ES-MS m/e:
300.1 (M+H").

1) (S)-1-[(3R,4S)-1-Benzyl-4-(3,4-difluoro-phenyl)-pyrrolidin-3-vl]-2-(tert-butyl-
dimethyl-silanyloxy)-ethanol
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3. A compound of formula I according to claim 2,
wherein the conpounds are

W@ 20008BReURS) - 3-[ (RS) - | - (5-chl or o- pyri di n- 2- y| PR/EP0$1959908

|']-4-(3,4-dichloro-phenyl) - Qﬁbgqlidine- 1- car bonyl ]
-benzonitrile

) e _4.(3, 4r.di i 1) = (4
@Pﬁ-{?%?l_-h%lé kfz%?? ’fbp%;i%lgn(ﬂ])l( ‘g?anl%pﬁ)é%i]%{ IQ/[eal&We(r% n)lL), t—%uO%% mL)
amd Watey | 2nintpliortbasdlutidreday {dSR) AsOf (3RBrg, 0.114 mmol) and the
4&6%%%(13 rgécl%%r;ég?al_s g{frl);?(; f)o_r ROS M 1d the CarutBh Wele dded Nnvo (aq. 50 %
bd ey [1]44pyE rTomindil negk (35 R4 Heeay)l- hi T odithone phihyd) -4-vinyl-

Raeg TR A Bmnel sphaslyton pTYSCPECRETIA I roqm temperatur. The

Khdleawiatiramas vigenolu}ly stirred for 3 hours. The reaction was quenched by an

benzoyl } - Liody n-3:.yl } - et -nj.Ccot i itril :
S R Rartipptipto LMD B PSRRI dcfoecin
BacthoXalthvazidly- Bhyion bethzayDBt; and washed with brine. The separated aqueous

| idi.n- |.],- et .- Ni ti ni trile. .
B By &Pt Krode e R et chic g yeregdrig over
N4,Sih.cThoresidpb eny pyrifiqaiybiyr silida gdelncoBinyh Fhromatography eluted by DCM to
-eth i;= Ni [ itril . . )
b 597 S bk B B sialig 9 i ey oft R Memiss 1942
aviewEY.hyl - pyri di n-2-yl oxy)- ethyl] -pyrrolidin- 1-yl}-
-(3-yet hyl,- [[1,.2 [ [=5-vl) -.gh |
e bl o cizsoneatp a0 b PRt o BGRY b FapMs 1 (1247
Blfna?m),llﬂllmﬁg;ba&i (v} rﬁlfj,}llZirﬁrtan raind!DMz;f\@-(j{M mﬁ, 1 Antal I‘r}‘]ﬂisd agliently at
rm accarding to.claim4,. which ¢ nds are .
ProseRiibeefture, REEE:Tihet BuRb R Mot ittt oL HE £ misture
wés {iBytdd dith ltiot acepheimyd Washed with aq. ammonium chloride solution three
2-net i di n-4- anone, o

ek sy atemic ey oy Y St s Re e prfed i
i_?adcﬁlo léf*tc{rgfﬁﬁia;tigini( ﬁ"l-hﬁ trésifdeumis ?’Hﬁ?ﬁd’ 1r)]y pilicd gH tol @myl dhxymhatography
bt 7 BTG ardeRion oo b TRk I aiclind RO RESE T of the

titled compound as a light yellow oil. ES-MS m/e: 448.3 (M+H").

g) 2-[(R)-1-[(3R,4S)-1-Benzyl-4-(3,4-difluoro-phenvl)-pyrrolidin-3-yl]-2-(tert-butyl-
dimethyl-silanyloxy)-ethoxy]-5-chloro-pyridine

The titled compound was prepared following the general procedure for Mitsunobu
reaction using (S)-1-[(3R,4S)-1-benzyl-4-(3,4-difluoro-phenyl)-pyrrolidin-3-yl]|-2-(tert-
butyl-dimethyl-silanyloxy)-ethanol and 5-Chloro-pyridin-2-ol. ES-MS m/e: 559.2
(M+H").

h) 2-{(R)-2-(tert-Butyl-dimethyl-silanyloxy)-1-[(3R,45)-4-(3,4-difluoro-phenyl)-
pvrrolidin-3-vyl]-ethoxyt-5-chloro-pyridine

The titled compound was prepared following a general procedure IV for debenzylation

reaction. ES-MS m/e: 469.2 (M+H").

1) [(3R,45)-3-[(R)-2-(tert-Butyl-dimethyl-silanvloxy)-1-(5-chloro-pyridin-2-vloxy)-
ethyl]-4-(3,4-difluoro-phenyl)-pyrrolidin-1-vl]-(6-methyl-pyridazin-4-yl)-methanone

The titled compound was prepared following a general procedure I for amidation
between 2-{(R)-2-(tert-butyl-dimethyl-silanyloxy)-1-[(3R,4S)-4-(3,4-difluoro-phenyl)-
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pyridine-3-yl. 7. A conmpound of fornula | according to
claim6, which conpounds are

WO LBSRINRE) - 3-[ (RS) -1 - (5-chl or o- pyri di n- 2- yl oxpQ'Fer1vg$/§59908

-4- (3, 4-di chl or o- phenyl ) -
pyrrolidin-1-yl]-(6-methyl-pyritdin-3-yl) -nethanone

{3%%(??114@3?%% ?{58% chl’o§r$ )‘ps?Hdl%r L AnlYd- M%ltlﬂfl %yyldgf(ge) 4- CSIJ%L(;'IIC acid .

Py M hi/etis89.N(WIHH ()6- d| met hyl am no- pyri di n-3-yl)

- met hanone

[(3S,4R)-3-[(R) -1 -(5-chl oro-pyridin-2-yl oxy)-ethyl]-4-

03( R, @B)eﬁl[(d%)ol— (frehidrd-pypdine Blylodiy 32-hydroxy-ethyl]-4-(3,4-difluoro-
! - . - han[ nen[e(BR 4S) - 3-

Td-a(s'éll,uﬁod Ioé [(I3Br4(89-}ShEéR)/-IZ)(terpbutybldudethyl—sﬂanyloxy) 1-(5-chloro-pyridin-

BRI 1 o iy B ATR ety apagidpry -

h‘]eﬂrth-n()ﬁe #.@H0ch DOBD irphelmyl[s)elvqnlymﬂiﬂﬁ ¢ mé) wis akieBONYIhL of TBAF

baoni t
I}%%) Zgh ar nonI r%F%urg AEN Istlrr%(%/?\lfea n ﬁthzf a‘wo&( ySeméatehaﬂlejre The
l‘rﬂXt(lﬁ?, v4ascﬂ1mlnéc’awmh Btlh@l’adet)ate and washed with water and aq sodium

B RS et ok T e P R WERRG RS bR et gocium

mlfa{@tﬂdydoheéht(ﬁe%nd/laﬁdmlo@lﬁ@f fihenydr.-Theyesidld wispuritiey by TLC

-{(.6- net hyl -pyrigjin- 3 .- - .hanone .

i SRy IS R B it ) o B BT oun s adiphpyetiow
ol . [B&-Mdi he: B7ch(Nenly).) -

pyrrolidin-3-yl]-ethoxy} cotin trile
5-[(35,4R)-3-[(R)-|-(5-chﬂ§? ?ﬁhln-z-yloxy)-ethyl]-

4- QQ%S;QRQ?—@BR}—PNQMI?I‘O Wid”lﬁ)JZl-ﬁlbfﬁ etiyl-ar(b@andiflioro-phenyl)-
-pyridine-2-carbanitr .

5 f( 3SR 4RS)P-Y§r°F AR cﬁrlaﬁ%wwgﬁ%z n-AyDogehapoRes_ ¢ ¢

| uor onet hyl - pyri d| n- 2- yI oxy) et hyl Jo - pyrrol i di ne-

1-carbonyl} -pyridine- boni t yi
5-[(3RS,4SR)-3-[(SR) - I - (@/an___o- di n- 2-yl oxy) - et hyl

]-4-(3, 4-dichl oro-phenyl) i di ne- 1-carbonyl ]

-pyridine-2-sul fonic acid djfngthyl am de
N
0 SN
P

Coupling according to general procedure I:
- Pyrrolidine intermediate: 5-Chloro-2-{(RS)-1-[(3SR,4RS)-4-(2,4-difluoro-phenyl)-
pyrrolidin-3-yl]-ethoxy}-pyridine (XII-B-14)
- Carboxylic acid: 6-Methyl-pyridazine-4-carboxylic acid (described herein above), ES-
MS m/e: 459.3 (M+H").
Example 118
[(3R,4S)-3-[(S)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-4-(2,4-difluoro-ph
enyl)-pyrrolidin-1-yl]-(2-methyl-pyrimidin-5-yl)-methanone
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6-{(SR) -1-[ (3RS, 4SR) -4-(3, 4-di chl oro-phenyl )-1-(6-pyra
zol -1 -yl - pyri di ne- 3-car bonyl ) -

w@owokdles n- 3-yl ] - et hoxy}-nicotinonitrile PCT/EP2008/059908

6-{(SR)-I-[(3RS,4SR)-4-(3,4-QH%9[oro-phenyl)-I-(6-neth
anesul fonyl - pyri di ne- 3-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-njcotinonitrile
6-{(SR)-1-[ (3RS, 4SR) - 4- (3, 4- di chl/sQ©- phenyl )-1-(6-imd
azol -1 -yl -pyridi ne-3-car jgoRy
pyrrolidin-3-yl]-ethoxy}\atcoti
6-{(SR) -1 -[ (3RS, 4SR) - 4- (8, 47K chl or o- phenyl ) -1 -(5-nmeth
yl - pyri di ne- 3- car bonyl ) - N
pyrrolidin-3-yl]-ethoxy}-nichtigonitrile
6-((SR -1-{(3RS, 4SR)-4-(3 4fgﬂ§%Woro-phenyl)-l-[6-(2
2,2-trif|uoro-ethoxy)-pyridine-ﬁé\carbonyl]
-pyrrolidin:3-yl}-ethoxy)-nicotinonitrile
?Eé@ﬁ}&%@?rﬁ’sﬂ-&%,g}&gﬁ?‘%ﬁ{%‘?ﬂﬁ% Yenyl )-4-[(SR) -1-(5-triflu
oppslidiyé mpytiriediate: Z-Zhivey2-{(RS)-1-[(3SR,4RS)-4-(2,4-difluoro-phenyl)-
St Bt ol ms L) oiapyg=ol -1 -y -pyridin-3-y1)
( @F@Z(gk?cw QiM%ﬂhprWiI%lird{iI(&%%ﬁﬁ%ﬁc&c@(génﬁﬂé&ﬁflw zﬁi)aﬂﬂﬂe),
-4- -1 -(9r, tritluoronethyl-pyridin-2-yl oxy
Eé@%@PyLﬂgggﬁgﬁﬁgﬂn-l-yl}-nethanone or
6-{(SR)-1-[ (3RS, 4SR) - 4- ( 3, Bxadipthi @r 0- phenyl ) - - (6- et hy

I-?-neth | - pyridi ne- 3- . .

calBoRYI - ByfrercrehanyB-4 1Bl & Fosgpormesshyloidis 2rdonygethyl)-
A conpound  QfyrfoBidm 511 (636 Hpeddzth-GlyBL Methan¥hier €i n

Arl is a fi\(?g rrerrber?c] %etergair){/}?q 9. K@corrpound of
formula | according to claim8, whfl conpound i s

[ (3SR 4RS)-3-[ (RS) - I - (3, hl or o- py=KdiFn- 2- yl oxy) - et hyl ]

-4- (3, 4-di chl oro- phenyl) . N\ 7
pyrrolidin-l-yl]-(l-cycl zaggLD ,%-dinEthyI-IH-pyrro

-3-yl) -nethanone. 10. A conpound of fornmula |
according to claim1, wheretnggw Arl is pyrimdin.- Il -

11. A conpound of formula | According to claim 10,
whi ch conpounds are S

~N

Coupling according to general procedure I:

- Pyrrolidine intermediate: 2-{(S)-1-[(3R,4S)-4-(4-Chloro-phenyl)-pyrrolidin-3-yl]-
ethoxy}-5-trifluoromethyl-pyridine (XII-B-15)

- Carboxylic acid: 6-Methyl-pyridazine-4-carboxylic acid (commercially available),
ES-MS m/e: 491.2(M+H").
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[(3R 4S)-3-[(S)-I-(5-chloro-pyridin-2-yloxy)-ethyl]-4-
(3, 4-di chl oro-phenyl)-pyrrolidinl-

w@ kjooo16et hyl - pyri m di n-5-yl ) - net hanone PCT/EP2008/059908

5-[(38,4R)-3-[(R)-I-(5-ch|orQ]B§[idin-2-y|oxy)-ethy|]-
4- (3, 4-di chl orophenyl) -pyrrolidine- 1-carbonyl]
-pyrimdine-2-carbonitrile or
(2-cycl opropyl -pyri mdin-5-yl)-{(3SR, 4RS) - 3- (3, 4-di ch
or o- phenyl )-4-[(SR) - | - ( 5-
trifluoromethyl-pyridin-2-ylexy) -ethyl]
-pyrrolidin-I-yl}- nethanone'_IZ_'A cormpound of formul a
| according to claim1, wherein Ar is pyridazinyl. 13.
A comeeihoahd befdiHud | according to claim 12, wherein
t he conpounds are
6-{(SR)-1-[ (3RS, 4SR) - 4-
yl - pyri dazi ne- 4- car Br o
pyrrolidin-3-yl]-ethoxy}- nonitrile [(3R 4S) -3-
[(S)-1 -(5-chloro-pyridin-2 |¢ Xy) -ethyl]
-4-(3,4-difluoro-phenyl) -pyrgolidinl-
yl1-(6-nethyl - pyrida2|@#4_yl1 -@et hanone
{(3S, 4R) - 3- (4 chl oro-3 uoro phenyl )-4-1(S)-I1-(5-chlo

$ ridin-2-yloxy)-ethyl]-
pg' idin-1-yl}-(6-methyl-pyridazin-4-yl)-nethanone

{ (S) -isaryl or afive or six membered heteroaryl;

M23R 4S) s% %rﬁﬁl]%@s& Hﬁe}ed'lhﬁe% £hyl -pyri dazi e 4-

r onyI rrolidin- oxy “hicotinonitri
B?s R 4S)isdy gl(ogyn |hay c&e@ﬁpwer@llﬁgkrlpwerrﬁlwi loxgy alhszlﬁyhﬁﬂé&tyd by
-ethyl ] -Kalb n4ro%9511l1<@£yomgﬁmke)d Idgeh, Hidwer an<yll 15(0)2 lower

[ g g) i h%/lgylp ? WWFH%&I&IQI‘@E&Q é?ﬁr}g]ﬁﬁ&%%,ﬁs ino, mono or di-

-4-( 4- f | worepalpileaimyihd, NH@(@O)JId)Whrm}ky]l, <ycloalkyl or is or a five membered

%L%S(ZR)‘%]%iqg %@S@a ug“ﬁf%ﬂ}P? g'ﬂﬁﬁ trifluoroneth

yl - pyri divherzinyR @)@yancetdhiqv]'er alkyl amino or pyrrolidin-1-yl;
Ryrrolidi 'Eyhf&ét:ﬁ,'h(aﬁiggﬁtlw&r'ﬂy}ﬂ,i 19@¢&i ﬂky‘f"sﬂllslitdtg@ﬁ)hﬁﬂ&{@ror cyano;

-dh@hlg&b%phgnyl)-l-(6-neth

R’ is hydrogen or lower alkyl or CH,OH;

R is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen or cyano;
n is 1, 2 or 3; in case n is 2 or 3, R' may be the same or different;

0 is 1, 2 or 3; in case o is 2 or 3, R® may be the same or different;

p is 1, 2 or 3; in case p is 2 or 3, R* may be the same or different;

q is 1 or 2;

or a pharmaceutically active salt thereof, including individual diastereoisomers and
enantiomers of the compound of formula (I) as well as racemic and non-racemic

mixtures thereof.

2. A compound of formula I according to claim 1, wherein Ar' is phenyl.

3. A compound of formula I according to claim 2, wherein the compounds
are
4-[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidine-1-carbonyl|-benzonitrile
6-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(4-oxazol-5-yl-benzoyl)-pyrrolidin-3-
yl]-ethoxy}-nicotinonitrile
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14. A process for preparation of the conpound
according to any one of clains 1- 13, which process

w@ommpniges a) reacting a conmpound of fornula \WECHERW$059908

a conpound of formula (R)n - Q.to a conpound of
formul a wherein the definitions have sane neanings as

9??&‘@ f g@%%ﬁ? g aﬁcf?L%Kb%L&g@nl P18 {tﬁ;ﬁ S O’%%?%ZRI'S"/D'

feacting a
hemoydyquyn@hdm 3ﬂk}rﬂ1ﬂh<a<y9 -Andou@Rﬁ])trll@-| to a conpound of

gtg’ﬁﬁ' 3 ‘i@'zﬂ%Rg% ('r3 4e91th POpfc riyll)nggli E?a BN gzﬁoxachazol 3-y1)-

alne into ceu
hddDWqun$hﬂms3yEEﬂh&q@mm@mmndnﬂbcordlng to cIa|n11

E‘ﬂgﬁ;"?l[l(ﬁ"s%%ﬁ §‘1 3:34)/ dlcliﬂ% . —%(%ﬁi rXidX’cll(i?lZOl y éln%oyl)

equirvale
pmmmmmmﬁng-eﬁﬁmpknmnnmmnnﬂpounds as clalned in any one

BRUEL TRt R 0.3 REBERSE AR L RSSEMAR v,
thHﬂﬁﬁaBnﬂnghagﬁdﬂpﬂ&m&nabcnpaln psyChOfIS

ase nxi e
SRS B Gar R REpnEF L IO S cisRge R RPlyridin-2-vloxy)-

ethyl]-pyrrolidin-1-yl}-[4-(3-methyl-[1,2 4]oxad1azol 5-yl)-phenyl]-methanone.

4. A compound of formula I according to claim 1, wherein Ar' is

pyridine-4-yl.

5. A compound of formula I according to claim 4, which compounds are
[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(2-methyl-pyridin-4-yl)-methanone or
(2-chloro-pyridin-4-yl)-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(SR)-1-(5-
trifluoromethyl-pyridin-2-yloxy)-ethyl]-pyrrolidin-1-yl}-methanone.

6. A compound of formula I according to claim 1, wherein Ar' is

pyridine-3-yl.

7. A compound of formula I according to claim 6, which compounds are
[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-methyl-pyridin-3-yl)-methanone
[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-dimethylamino-pyridin-3-yl)-methanone
[(3S,4R)-3-[(R)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-methoxy-pyridin-3-yl)-methanone

[(3R,4S)-3-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-

1-yl]-(6-methoxy-pyridin-3-yl)-methanone
5-[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidine-1-carbonyl|-pyridine-2-carbonitrile
[(3SR,4RS)-3-[(RS)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-dimethylaminomethyl-pyridin-3-yl)-methanone
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18. The use of a conpound as clained in any one of
clains 1-13 for the manufacture of a nedi canent for

wo b@oraes nent of depression, pain, psychosis,PCI/EP2008/059908

Parki nson' s di sease, schizophrepia, anxiety or

attention deficit hyperactivrﬂy di sorder (ADHD). 19.

B8R IRYERLRE). 235 NEIF By RELY §109PS &hIPEL¢3, 4-dichloro-phenyl)-
pyrrolidin-1-yl]-(6-methylsulfanyl-pyridin-3-yl)-methanone
6-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(6-cyano-pyridine-3-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile
5-[(3S,4R)-3-[(R)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidine-1-carbonyl|-pyridine-2-carbonitrile
5-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(SR)-1-(5-trifluoromethyl-pyridin-2-yloxy)-
ethyl]-pyrrolidine-1-carbonyl}-pyridine-2-carbonitrile
5-[(3RS,4SR)-3-[(SR)-1-(5-cyano-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-
pyrrolidine-1-carbonyl|-pyridine-2-sulfonic acid dimethylamide
6-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(6-pyrazol-1-yl-pyridine-3-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile
6-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(6-methanesulfonyl-pyridine-3-
carbonyl)-pyrrolidin-3-yl]|-ethoxy}-nicotinonitrile
6-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(6-imidazol-1-yl-pyridine-3-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile
6-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(5-methyl-pyridine-3-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile
6-((SR)-1-{(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-[6-(2,2,2-trifluoro-ethoxy)-pyridine-3-
carbonyl|-pyrrolidin-3-yl}-ethoxy)-nicotinonitrile
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(SR)-1-(5-trifluoromethyl-pyridin-2-yloxy)-
ethyl]-pyrrolidin-1-yl}-(6-pyrazol-1-yl-pyridin-3-yl)-methanone
(6-chloro-pyridin-3-yl)-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(SR)-1-(5-
trifluoromethyl-pyridin-2-yloxy)-ethyl]-pyrrolidin-1-yl}-methanone or
6-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(6-ethyl-5-methyl-pyridine-3-
carbonyl)-pyrrolidin-3-yl]-ethoxy}-nicotinonitrile.

8. A compound of formula I according to claim 1, wherein Ar' is a five

membered heteroaryl.
9. A compound of formula I according to claim 8, which compound is
[(3SR,4RS)-3-[(RS)-1-(5-.hloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-

pyrrolidin-1-yl]-(1-cyclopropyl-2,5-dimethyl-1H-pyrrol-3-yl)-methanone.

10. A compound of formula I according to claim 1, wherein Ar' is pyrimidin.



10

15

20

25

30

WO 2009/019163 PCT/EP2008/059908

- 111 -

11. A compound of formula [ according to claim 10, which compounds are
[(3R,4S)-3-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-phenyl)-pyrrolidin-
1-yl]-(2-methyl-pyrimidin-5-yl)-methanone
5-[(3S,4R)-3-[(R)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-dichloro-
phenyl)-pyrrolidine-1-carbonyl|-pyrimidine-2-carbonitrile or
(2-cyclopropyl-pyrimidin-5-yl)-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(SR)-1-(5-
trifluoromethyl-pyridin-2-yloxy)-ethyl]-pyrrolidin-1-yl}-methanone.

12. A compound of formula I according to claim 1, wherein Ar' is pyridazinyl.

13. A compound of formula I according to claim 12, wherein the compounds
are
6-{(SR)-1-[(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(6-methyl-pyridazine-4-carbonyl)-
pyrrolidin-3-yl]-ethoxy}-nicotinonitrile
[(3R,4S)-3-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-4-(3,4-difluoro-phenyl)-pyrrolidin-
1-yl]-(6-methyl-pyridazin-4-yl)-methanone
{(3S,4R)-3-(4-chloro-3-fluoro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl |-
pyrrolidin-1-yl}-(6-methyl-pyridazin-4-yl)-methanone
6-1(S)-1-[(3R,4S)-4-(4-chloro-phenyl)-1-(6-methyl-pyridazine-4-carbonyl)-pyrrolidin-
3-yl]-ethoxy}-nicotinonitrile
[(3R,4S)-3-[(R)-1-(5-chloro-pyridin-2-yloxy)-2-hydroxy-ethyl]-4-(3,4-dichloro-
phenyl)-pyrrolidin-1-yl]-(6-methyl-pyridazin-4-yl)-methanone
[(3R,4S)-3-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]|-4-(4-fluoro-phenyl)-pyrrolidin-1-
yl]-(6-methyl-pyridazin-4-yl)-methanone
{(35,4R)-3-(4-chloro-phenyl)-4-[(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-ethyl] -
pyrrolidin-1-yl}-(6-methyl-pyridazin-4-yl)-methanone.

14. A process for preparation of the compound according to any one of claims 1-
13, which process comprises
a) reacting a compound of formula
4
R,
R3

Arz\ 2
H o/ (R,

N
H VII-1
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with a compound of formula
1 X
n \n’
0]

to a compound of formula

b
(R,

5 wherein the definitions have same meanings as described above and X is halogen,

preferably chloro, or hydroxy, or

b) reacting a compound of formula

with a compound of formula

10
to a compound of formula

and
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if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

15. A compound according to claim 1, whenever prepared by a process as claimed

in claim 14 or by an equivalent method.

16. A medicament containing one or more compounds as claimed in any one of

claims 1-13 and a pharmaceutically acceptable excipient.

17. A medicament according to claim 16 for the treatment of depression, pain,
psychosis, Parkinson’s disease, schizophrenia, anxiety or attention deficit hyperactivity
disorder (ADHD).

18. The use of a compound as claimed in any one of claims 1-13 for the
manufacture of a medicament for the treatment of depression, pain, psychosis,
Parkinson’s disease, schizophrenia, anxiety or attention deficit hyperactivity disorder
(ADHD).

19. The invention as herein before described.

X%



