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aryl or a six nenbered heteroaryl; R is hydrogen, hal ogen, |ower alkyl,
| ower al koxy or |ower al kyl substituted-by hal ogen; R2is hydrogen,
hal ogen, | ower al kyl, |ower al kyl substituted by hal ogen or cyano;, R3is

hydrogen or |lower alkyl; 10 R4is hydrogen, |ower alkyl, phenyl, optionally
substituted by halogen, or is a five nenbered heteroaryl, optionally
substituted by lower alkyl, or is aryl optionally substituted by hal ogen; z
r- NX. 1 is a six nenbered heterocyclic group, wherein X is -N SO2CH3);
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wherein
5 Ar'  isarylor a six membered heteroaryl;

Ar*  isaryl or a six membered heteroaryl;

—_

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

10 R is hydrogen, lower alkyl, phenyl, optionally substituted by halogen, or is a five membered
heteroaryl, optionally substituted by lower alkyl, or is aryl optionally substituted by
halogen;

WA
N

is a six membered heterocyclic group, wherein X is -N(SO,CHs);
15 R® is hydrogen;
Y is -N(R")-
R” is a 6-membered heteroaryl group, optionally substituted by cyano or C(O)-cycloalkyl,
wherein the cycloalkyl group is optionally substituted by lower alkyl,
n is 1;

20 m is 1;
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Yis -N(R7)- R7is a 6-nenbered heteroaryl group, optionally substituted by
cyano or C(0)-cycloal kyl, wherein the cycloal kyl group is optionally
substi t utwo 2bw/dse2ser al kyl, nis 1; 20 ms 1; Pop /03. 1PCZ00r20100£)591
2010/ 086259PCT/ EP2010/ 050591 -2- o0is 1; pis 1; sis 0; tis 1; 5uis 1; or to
a pharnmaceutically active salt, a racefc m xture, an enantioner, an
optical isoner or a tautoneric formthereof. The invention includes all
st er eoigsoneng ¢, forns, including individual 10 diastereoi soners and
enanti onmers .of the conpound of fornula (1) as well as racem c and
nonracéni ¢ i ktures thereof. It has been found that the present
conmpounds ang/ high potential NK-3 receptor antagonists for the treatnent of
depr essi on, pain, psych05|s Par ki nson' s di sease, schizophrenia, anxiety
and atttenti onldeficit hyperactivity disorder (ADHD). 15The three nmain

nﬁl i an tachykinins, substance P (SP), neurokinin A (NKA) and neurokinin
B (NKB) bel dhg- t o the famly of neuropeptides sharing the conmon
COOHterm nal pentapeptide sequence of Phe-X-d y-Leu-Met-NH2. As
neurotransmitters, these peptides exert their biological activity via three
di st n@ttmepharmamumc@llijactrve@elptamasemlem@regnmam;onmal aptidaINBGIBer R bi nds
prefer%ntl al I to t[\IK-l receptor, NKAto the NK-2 and NKB to the NK-3

automeri forrn ereo
The invention includes all stereoisomeric forms, including individual

10  diastercoisomers and enantiomers of the compound of formula (I) as well as racemic and non-
racemic mixtures thereof.

It has been found that the present compounds are high potential NK-3 receptor
antagonists for the treatment of depression, pain, psychosis, Parkinson’s disease, schizophrenia,
anxiety and attention deficit hyperactivity disorder (ADHD).

15 The three main mammalian tachykinins, substance P (SP), neurokinin A (NKA) and
neurokinin B (NKB) belong to the family of neuropeptides sharing the common COOH-terminal
pentapeptide sequence of Phe-X-Gly-Leu-Met-NH,. As neurotransmitters, these peptides exert
their biological activity via three distinct neurokinin (NK) receptors termed as NK-1, NK-2 and
NK-3. SP binds preferentially to the NK-1 receptor, NKA to the NK-2 and NKB to the NK-3

20  receptor.

The NK-3 receptor is characterized by a predominant expression in CNS and its
involvement in the modulation of the central monoaminergic system has been shown. These
properties make the NK-3 receptor a potential target for central nervous system disorders such as
anxiety, depression, bipolar disorders, Parkinson’s disease, schizophrenia and pain (Neurosci.

25  Letters, 2000, 283, 185 -188; Exp. Opin. Ther. Patents 2000, 10, 939-960; Neuroscience, 1996,
74, 403-414; Neuropeptides, 1998, 32, 481-488).

Schizophrenia is one of the major neuropsychiatric disorders, characterized by severe and
chronic mental impairment. This devastating disease affects about 1 % of the world’s population.
Symptoms begin in early adulthood and are followed by a period of interpersonal and social

30 dysfunction. Schizophrenia manifests as auditory and visual hallucinations, paranoia, delusions
(positive symptoms), blunted affect, depression, anhedonia, poverty of speech, memory and

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



20 receptor. The NK-3 receptor is characterized by a predom nant expression
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schizophrenia, such as altered behaviour, delusion, hallucinations, extreme emotions, excited
motor activity and incoherent speech, but inactive in the treatment of negative symptoms, which
are depression, anhedonia, social isolation or memory and attention deficits.
The neurokinin-3 receptor antagonists have been described as useful in pain or
30 inflammation, as well as in schizophrenia, Exp. Opinion.Ther. Patents (2000), 10(6), 939-960
and Current Opinion in Investigational Drugs, 2001, 2(7), 950-956 956 and Psychiatric
Disorders Study 4, Schizophrenia, June 2003, Decision Recources, Inc., Waltham,

Massachusetts).
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20 for example, cyclopropyl, cyclobutyl, cyclpentyl, cyclohexyl, cycloheptyl, and the like.

The term “aryl” denotes a cyclic aromatic hydrocarbon radical consisting of one or more
fused rings containing 6-14 carbon atoms in which at least one ring is aromatic in nature, for
example phenyl, naphthyl, 1,2,3,4-tetrahydronaphthalenyl or indanyl. Preferred is the phenyl
group.

25 The term “five or six membered heteroaryl” denotes a cyclic aromatic hydrocarbon
radical consisting of one or more fused rings containing 5-14 ring atoms, preferably containing
5-10 ring atoms, in which at least one ring is aromatic in nature, and which contains at least one
heteroatom, selected from N, O or S, for example quinoxalinyl, dihydroisoquinolinyl, pyrazin-2-
yl, pyrazolyl, 2,4-dihydro-pyrazol-3-one, pyridinyl, pyridazinyl, isoxazolyl, benzo[1,3]dioxol,

30  pyrimidin-4-yl, pyrimidin-5-yl, benzotriazol-5-yl, indolyl, benzoimidazol-5-yl, [1,3,4]-
oxadiazolyl, [1,2.4]triazol-1-yl, [1,6]naphthyridin-2-yl, imidazo[4,5-b]pyridine-6-yl, tetrazolyl,
thiazolyl, thiadiazolyl, thienyl, furyl, imidazol-1-yl, or benzofuranyl. Preferred five or six



25The term "five or six nmenbered heteroaryl"” denotes a cyclic aromatic
hydr ocar bon radi cal consisting of one or nore fused rings containing 5-14
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ring is aromatic in nature, and which contains at |east one heteroatom
selected fromN, 0 or S, for exanple gth-noxal i nyl, dihydroisoquinolinyl,
pyrazin-2- yl, pyrazolyl, 2,4-dihydro-pyrazol-3-one, pyridinyl,
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are enqpﬁmﬁﬁﬁgyop%nﬁghqyla | of the present invention: Conpounds of fornula
la: 10 la wherein Arlis aryl or a six membered heteroaryl; Ar2is aryl or

a six nenbered heteroaryl; R is hydrog alo R, | ower aIkyI | ower
al koxy or | ower alkyl substltut§g al ogen;Arl5 R2i s hydrogen, hal ogen
| ower al kyl, |ower alkyl subst ¢ ogen or cyano;

10 (R~ 0 Ia

wherein
Ar'  isaryl or a six membered heteroaryl;

Ar*  isaryl or a six membered heteroaryl;

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

R’ is hydrogen or lower alkyl;

R’ is hydrogen, lower alkyl, phenyl, optionally substituted by halogen, or is a five membered
heteroaryl, optionally substituted by lower alkyl, or is aryl optionally substituted by
halogen;

20 n is 1;

0 is 1;

p is 1;

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

tautomeric form thereof.

25

Compounds of formula Ib:



R3i s hydrogen or |ower alkyl; R4is hydrogen, |ower alkyl, phenyl,
optionally substituted by hal ogen, or is a five nenbered heteroaryl,
opt i onal Iwo=otmss1sat ed by | ower al kyl, or is aryl optiomraripP2elosispt ut ed by
hal ogen; 20 nis 1; ois 1; pis 1; or a pharnmaceutically active salt, a
racem c mxture, an enantioner, an optiteal isoner or a tautoneric form

t hereof. 25 Conpounds of formula Ib: wherein Arlis aryl or a six nenbered
het eroaryl; R is hydrogen, halogen,ékomeb al ky’y | ower al koxy or | ower

al kyl substituted by hal ogen; 5 i rogen, hal ogen, |ower alkyl, |ower
al kyl substituted by hal ogeriRas R3i s hydrogen or |ower alkyl; t r-

NX ---11is a six nenbered hetero oupRﬂwherein Xis -N(SQRCH3); ms
1, ois 1, /L\m
o ()S/\/

Ib

wherein

Ar'  isaryl or a six membered heteroaryl;

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

R’ is hydrogen or lower alkyl;

WA
N\ is a six membered_heterocyclic group, wherein X is -N(SO,CHs);

m is 1;

0 is 1;

10 p is 1;

S is 0;

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

tautomeric form thereof.

15 Compounds of formula Ic:

wherein

Ar'  isaryl or a six membered heteroaryl;

—_

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

R’ is hydrogen or lower alkyl;

Y is -N(R")-;



10pis 1; sis 0; or a pharmaceutically active salt, a racemc m xture, an
enantioner, an optical isoner or a tautoneric formthereof. 15 Conpounds of
formul a IwO 2010008628berein Arlis aryl or a six nmenbered heCempasiplosos® i s

hydr ogen, hal ogen, |ower al kyl, |ower alkoxy or |ower alkyl substituted by
hal ogen; 20 R2i s hydrogen, hal ogen, |ower al kyl, |ower alkyl substituted by
hal ogen or cyano; R3is hydrogen or lower alkyl; Yis -N(RT)-; WO

2010/ 086259 RCT b ERAAHDEDBAEBAryl grouB/oRioaalby subshiREicbyghas 6ACKD)-gctialkyl,
optionally substituted by cyano or ,C(gzb;c cl.oal kyl , wherein the cycl oal kyl
group is optwlﬁrﬁanﬁgﬁ%mﬁqﬂa&%aw@ptwa sipstitpted plpwenyliylogen; pis 1;

R’ is hydrogen;

p is 1;
5 o is 1;
t is 1;
u is 1;

or a pharmaceutically active salt, a racemic mixture, an enantiomer, an optical isomer or a
tautomeric form thereof.

10

Preferred compounds of formula Ia are those, wherein Ar' is a six membered heteroaryl

and Ar” is aryl, for example the following compounds
[(3RS,4RS)-3-(4-chloro-phenyl)-4-(5-chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-
methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-methanone

15 [(3RS,4RS)-3-(4-chloro-phenyl)-4-(5-trifluoromethyl-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-
(3-methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-methanone
{(3S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidin-1-yl} -[4-(3-
methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-methanone

{(3S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidin-1-yl} -[4-(5-

20  methyl-[1,2,4]oxadiazol-3-yl)-phenyl]-methanone
{(3S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-ethyl]-piperidin-1-
yl}-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-methanone
{(3S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-ethyl]-piperidin-1-
yl}-[4-(5-methyl-[1,2,4]Joxadiazol-3-yl)-phenyl]-methanone

25 6-((S)-1-{(3S,4S)-3-(4-chloro-phenyl)-1-[4-(3-methyl-[ 1,2,4Joxadiazol-5-yl)-benzoyl]-piperidin-
4-yl}-ethoxy)-nicotinonitrile
6-((S)-1-{(3S,4S)-3-(4-chloro-phenyl)-1-[4-(5-methyl-[ 1,2,4 Joxadiazol-3-yl)-benzoyl]-piperidin-
4-yl}-ethoxy)-nicotinonitrile
6-{(S)-1-[(3S,4S)-3-(4-chloro-phenyl)-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidin-4-yl]-

30 ecthoxy}-nicotinonitrile or
[(3SR,4SR)-4-(5-chloro-pyridin-2-yloxymethyl)-3-(3,4-difluoro-phenyl)-piperidin-1-yl]-[4-(3-
methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-methanone.



50is 1; tis 1; uis 1; or a pharmaceutically active salt, a racem c m xture,
an enantioner, an optical isoner or a tautoneric formthereof. 10

Pref erreawoanpasszts of fornmula |a are those, wherein ArlPCr&Paowiozospenber ed

heteroaryl and Ar2 is aryl, for exanple the follow ng conpounds
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E ES % 43?(%@% )g};-z -liglg& E he%?l}s 4?—[(%5 [1 ((§ rlgluorgnlte‘[ﬂyﬁ lpyr?(rh?l- -ylg}/gy) gcﬁyl'] %5prér1 1n¥|-oxy) ©
- [ 4- (3- g(mﬂeﬂ{yi- ddz%@qﬂ)aﬁledhaéoﬁél&r pheny1] - met hanone o

{(3S, 49) 4 ch or o- phenyl)-4-[(S)-1-(5-trifluoronethyl-pyridin-2-yloxy)-e

t hyl] - ;ﬁ-ﬁéb-ﬂ e[(?di 4S)- 3y-(£} chloro-phenyl)-1-(6-methyl-pyridazine-4-carbonyl)-piperidin-4-yl]-

-[ 4- (5 (%ﬁrz 4loxad|azol 3-y1l) - phenyl] - met hanone 25 6- ((S) 1-

{(38 4 0§y El P%]' %henyl) 1-[4-(3-methyl -[1, 2, 4] oxadi azol -5-y1) - benzoyl]

- pi peridind4-yl} -ethoxy)-nicotinonitrile 6-((S)-1-

{(3S, 4S) - 3- (Frtebl meRricd ey ipduntts fe &oﬁnmhﬂybfﬁaﬂmala% oxiegtéiazal 153 yiil) - benzoyl]
- pi er|d|n4 y -ethoxy)-nicotinonitrile 6-
{( @@etgoewl il Briv=NivCh( ), ior(%ampledb@ &llovireegnpadsr bony 1) - pi per

di n- 4- 3

i(gngﬁg%AS %g@%ﬁ@ %mgyﬁldkggg F%kﬁ%g&ﬂ ) §b%§)thgﬂpﬂﬁgggkpﬁgh 1) pi per

i di n- 11w&mmk4ﬂﬁﬁwlp@%hwthybandhmmaﬂlazol ? yl)dphenyl] gethanone
Preferred,conpounds, o

A A T RO En ey R o Bh A rifliRrome B kP 4Td TORBss Bﬂﬁﬁ&ew@afy
for examl£mifn QiR B ARMOHN AR thanone

15 6-{(S)-1-[(35,4S)-3-(4-chloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-piperidin-4-

yl]-ethoxy}-nicotinonitrile

Preferred compounds of formula Ic are those, wherein Ar' is a six membered heteroaryl
and Y is NR”, for example the following compounds
{4-[(3RS,4RS)-3-(4-chloro-phenyl)-4-(5-trifluoromethyl-pyridin-2-yloxymethyl)-piperidine-1-

20 carbonyl]-piperidin-1-yl}-(1-methyl-cyclopropyl)-methanone
{4-[(3RS,4RS)-3-(4-chloro-phenyl)-4-(5-chloro-pyridin-2-yloxymethyl)-piperidine-1-carbonyl]-
piperidin-1-yl}-(1-methyl-cyclopropyl)-methanone
(4-{(3SR,4SR)-3-(4-chloro-phenyl)-4-[(SR)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-
carbonyl }-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone

25  (4-{(3S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-
carbonyl }-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone
(4-{(3R,4R)-3-(4-chloro-phenyl)-4-[(R)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-
carbonyl }-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone
4-{(3S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-

30 carbonyl}-3,4,5,6-tetrahydro-2H-[1,2"|bipyridinyl-5'-carbonitrile
4-{(3S,45)-3-(4-chloro-phenyl)-4-[(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-ethyl]-piperidine-
1-carbonyl}-3,4,5,6-tetrahydro-2H-[ 1,2"bipyridinyl-5'-carbonitrile



{ (3 S4595)-3-(4-chloro -phenyl)-4- [(S)-1-(5-chloro -pyridin-2-ylo
xy)-ethyl] -p ip eridin-l-yl} -(6- nethyl-pyridazin-4-yl)-methanone 5

{(3 4S) -8O(2410¢18b150 0- phenyl1) - 4- [ (S) - 1- (5-tri f | uor onet hyPCpreaivns@oy| oxy) - e
th - pi peridin-1yl}-(6-nethyl - pyri dazi n-4-yl)-nmet hanone or 6-

{( ) 1-[(3S, 4S) - 3- (4-chl oro- pheny1) - 1- {%- et hyl - pyri dazi ne- 4- car bony1) - pi pe
ridin-4-yl]- ethoxy} -nicotinonitrile. Further preferred conpounds are

conmpoursdgs pi - {{38, 480 2 (4-bhlombglicai D- I 1-(li-scthyStycldRopmebebed heberdasyl and X
is -N(SQCH3), for exanple the follow ng compounds { (3 S ,4 S)-3
- (4- chicarben Rinptiing- YE}( ghoxy)mcatrpigiils - pyri di n-2-yl o xy) - et hyI] -pip

di n-4 _
(35, 235 TSP G RO ARG SO - B s L R MMl ) oy -
t hyl] - pambenyldiiyd, 3 pitktral(ydror@ HHA ] bipykitlmyhyl-eqpbormitrée azi n- | - y1) - met hanone 15
{(9) 1- 6B R R I RRrsPE Phenyiey ety s CriahdRarr ebpy Vgl pices he- 1 - car bo

ny1) - picR@oh dW-1 et ho¥thvi-BV GSrb PN dcFHah8n Preferred conpounds of
formula Ic gpr]@q{&ﬁose yah{elre nyA iqg gﬁglx r?errbeered heteroaryl and Y is

NRT, f (§|1=[(éS(,éS)aHé(S{ch]@rd-pyﬂlcbm%gjosﬁngbuh)ds(S 4-difluoro-phenyl)-piperidine-1-carbonyl]-
{4[(3 enl S-trifluoronethyl-pyridin-2-yl oxynmeth
|)-pip ﬁ égﬁéﬁ%ﬁi%ﬁge{g’gghﬁﬂld% gtFon&fllrlw -y1} yiopy y Y Y

(1 met4by ks ayrhopcRRYI hirayie eth | henyl-piperidine-1-carbonyl]-3,4,5,6-
£03RSD(4RS)F Q 4- chl }c))gﬂc‘)ﬁEi hejr;l1 1 y% I o%,op Byrl di n- 2-yl g)lyrret hyl ) - pi peri
d| n

1 tetaahiydioy T Hi- 1|3|]b1915’1ildﬁ1]7]]-i Oﬁlllt]l)nlt(lkp- met hyl - cycl opr opy1) - met hanone (4;} I
3SR S -
(550 s ot MO LS AP g B

25 (4 3 4,5,6 tetrahydro 2H-[1,2' ]blpyrldmyl 5'-carbonitrile

-3-(4-c -1-(5-chl d | hyl
R IR T U AN R S A ML R AL

3R, 4 r c ridin-2-yl thyl
fi‘f’l di ne@lﬂ;gsn r%g%% {}efr- i g%rb?i— i]@)@yn)amé’%rré\;dltrﬁ&ﬁtrg%c: o:oPopy)ll) O)r(r)é% hgno%e] 4-IOI P

{(35 49}{(38(4496F(”mh@fmphﬁwlﬂ*[@(1804—d3‘aﬁ5-phm®ﬂw€wf]FrdpﬂfﬁcﬁﬁﬁylﬂXIsb))ﬂﬁll}hW 1-pip

eridin rbo tetrah ro-2H— 1,21
bi pyri él’éﬂ;?’é -tgfra Qlfoogﬁl %%]ﬁ@yﬁgmy& ~CatbonitH [

{(3S 43) £3s &) 85 Jbﬁ%}zt‘sicsfj(ﬁés- fladre- ptyflﬁfnl— 9[&;&{1&%& erridilﬂéjl-z yl OXy) e
hy1] - pi peri di nel-carbon -tetrahydro - bi pyridi nyl-5
- car bearbonyl} 3,4 ﬁ\@@@m/dn%ﬂs[gﬁd’ﬁipﬁﬁﬂmy@ﬁe@@mtrﬂ@ 6-((S)-1- {(3 S

15 SR PR B G e AREB PR Rl -

20 3.,4,5,6-tetrahydro-2H-[1,2"]bipyridinyl-5'-carbonitrile
4-{(38S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(3,4-difluoro-phenoxy)-ethyl]-piperidine-1-carbonyl} -
3.,4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-5'-carbonitrile
4-[(3S,45)-4-[(S)-1-(4-chloro-phenoxy)-ethyl]-3-(4-chloro-phenyl)-piperidine-1-carbonyl]-
3.,4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-5'-carbonitrile

25 4-{(38S,45)-3-(4-chloro-phenyl)-4-[ (S)-1-(3-fluoro-phenoxy)-ethyl]-piperidine-1-carbonyl} -
3.,4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-5'-carbonitrile
4-[(38,4S)-3-(4-chloro-phenyl)-4-((S)-1-p-tolyloxy-ethyl)-piperidine-1-carbonyl]-3,4,5,6-
tetrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile
4-{(3S,45)-3-(4-cloro-phenyl)-4-[(S)-1-(5-methyl-pyridin-2-yloxy)-ethyl]-piperidine-1-

30 carbonyl}-3,4,5,6-tetrahydro-2H-[1,2"|bipyridinyl-5'-carbonitrile
4-{(38S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-fluoro-pyrimidin-2-yloxy)-ethyl]-piperidine-1-
carbonyl}-3,4,5,6-tetrahydro-2H-[ 1,2"bipyridinyl-5'-carbonitrile
4-[(3S,45)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-3-(3,4-difluoro-phenyl)-piperidine-1-



4- { (3 S ,4S5)-3-(4-chloro-phenyl)-4- [(S)-1-(5-cyano-pyridin-2-ylo
xy)-ethyl] -pip eridine-1- carbonyl} -3,4,5 ,6-tetrahydro-2H

[ 1, 21bi pywOdDTyiB6Z39- car bonitrile 5 {4- [(3 SR 4SR) - 4- ( 5PCT/EP2010/050591

-chl oro-pyridin-2-ylo xynmethyl)-3 -(3,4-difluoro-phenyl)-pip eridine-1-
carbonyl] -pip eridin-l-yl} -(1-nethyl-d@ycl opropyl)-nethanone 4-[(3 S, 4
S)-4-(5-chloro-pyridin-2-ylo xynethyl)-3 -(3 , 4-difluoro-phenyl)-pip
eridi nﬁtaﬂboﬁ@ll]-BQﬁDS’ Bltetrah?ydfh 5HE[1 qulmh&ldpps 2dalrbomtr11e

[ 1, 31bi pyr bonitrile chl oro-pyridin-2-ylo

xy et hylRy (333 4%&(@0 J&Swh&rpmmémr%wﬁﬁbﬁtm] ¥ %déluero penyD) piperidine- 1-
h d 4 35S
t2§5a3¥?ﬁgnﬁw3%%”a E¥§(ﬁh@%%ggw%&%g&ﬁpgkﬁh%gro p%ego xy)-ethyl] -pip

eri di né-| (S&ASbM@)}l 65 -cyano-pyridin-2-yloxy)-ethyl]-3-(3,4-difluoro-phenyl)-piperidine-1-

3,4,5,6-tetr di nyl- rbonitrile 4- 3 S

, 45)% 3.5pop gy‘gg gﬁ ;’f% [Eé)]tlflyf(lﬁmvfﬁfq ?mnaﬁk h;/l D he%o(xy) et hyl ]

- - ] -
P12, cradpteas @%"‘923;? b BB | SRRl rogunegurbop pinefidinedt .

[(S) 1c@ﬂaonylérrp@epﬂdenﬁryk}y?thexmmc}otmpnprﬂer0|rd| ne-|-carbonyl} -

3,4,5, 6 car,boni tri.l z 3 .S
%19 - n  MOSREAI SR it RGO SR p BB T S hg b plfrdioey o o
eri di N@adbon$RINHB W hiralddfo §Hr[Q fy@ﬂd}f?'l-@ czalrbomtrﬂe
[ 1, 21bi pyridi nyl-5' -carboni tril , 4S) - 3- (4- chl or o- phenyl ) - 4-
[(S 1-(4-fl uoro- pheno(ﬁyéaethyl] -pip erldlne | -carbonyl} - 20
3, 4165, 6- t et Pangrabastimpptiof the veRfiondire gamppunds phrmplilrb 4-"{ (3 S
4S) 3-(4-chl or o- phenyl) - 4- L(S) 1- (3(§zd|fluoro pheno xy)-ethyl] -pip
erldlne | - carbonyl } -
3,4,5,6-tetrahydro-gH-] |b|p rldﬁhyl 5'-carbonitrile 4- [(3 S,4 S)-4-
[(S)-l-(4-ch|oro-phenb )t by -(4-chl oro-phenyl)-pip
eridine-|-carbonyl] - 3,4,5,h-te|rahydro-2FL [ 1, 21bi pyridinyl-5
‘-carbonitrile 25 4- { (3 S 3- (4-chl oro-phenyl) - 4-
[(S)-1-(3-fluoro-pheno xy)-ethyl] -pip eridine-I-carbonyl} -
3,4,5,6-tetrahydro-2H[ 1, 21bi pyri di nyl-5'gGarbonitrile 4-[(3 S, 45)-3
-(4-chl oro-phenyl)-44(S)-1-p-to lylo xy- h@l) pip erldln ¢ | - carbonyl] -3
,4,5 ,6- tetrahydro-2H-[1, 1b|pyr:3g?yl - car bod rildiex4- { (35
45) 3 (4-cl oro- phqg%ll (S) (He~hy4 pyr| y_;ny) ethyl] -pip
eri dine-1- 30 carbonyI}ALS 4 5 , 6-tet'rahydro-2H©
[1, 21bi pyridinyl-5 -carbonit?ile 4- { (35 ,2&5)-3-(4- chI or o-Phkhy1) - 4-
[(S)-1-(5-fluoro-pyrimdin-2-ylo xy)-ethyl] -pip eridine-1- carbonyl}
- 3, 4, 5 Whgrgiet r ahydr o- 2H [ 1, 21bi pyri di nyl-5' -carbonitrile 4-[(3 S,4 S)-4-
[(SéI 1A(r§ c b 8500y it db ik mehberdietidtyt -3 - (3 , 4-di fluoro-phenyl)-pip
eri di ne-
Ar

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

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

R’ 18 hydrogen, lower alkyl or CH,OH;

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

20 alkyl amino, -(CH;)qR, cyano, amino, mono or di-lower alkyl amino, NHC(O)-lower
alkyl, cycloalkyl or is a five membered heteroaryl, optionally substituted by lower alkyl;
wherein R is cyano, di-lower alkyl amino or pyrrolidin-1-yl;

N
N\ is a six to nine membered mono or bi-heterocyclic group, wherein X may be

25 a carbon atom, SO, or a further hetero atom, selected from the group

consisting of N or O;



WD 2010/ 086259PCT/ EP2010/ 050591 -10- carbonyl] -3,4,5 ,6-tetrahydro -2H
[1,21 bipyridinyl-5 -carbonitrile {4- [(3 S,4 S)-4- [(S)-1-(5-chloro
- pyridi n-\@oybw/osydsvet hyl] -3 -(3,4-difluoro-phenyl)-p i pCEmEPAIIOSEIL
nyl] -p ip eridin-1-y1l} -(1-methyl-cycl opropyl)-nethanone 4- [(3 S, 4
[(S)-1-(5-cyano -pyridin-2-ylo xy)~ethyl] -3 -(3,4-difluoro-phenyl)-p
Ip eridine-1- 5 carbonyl] -3,4,5 ,6-tetrahydro -2H [1, 21
bi Eyri di ny1 5 rfcarstama'ﬂidnidt@mfi@m& orluns{fsBited Mhhed- (3 , 4-di fluoro
- phenyl

car bo
S) - 4-

-pip

|d| ﬁS

by
carbomy ) - R0 ISR & e GOTUPe ELR lR CRON R e

1- et

enbodi ment @hemﬁﬁon mmhaitem:lyclm goupsqﬂmlerdﬁomfplp@rdlmm -énel O\ Ari (R2).

| b 4- bony|
qgen, By%e&x»)ccy%% 8&%8&6 ?q%fg{z&%a]x {- (@ﬁz)g[éméggvsr %M§€L| 8?}’, !

1-
10An

wher |n Ar1| é&e a five ory menbered heteroaryl; Ar2is aryl or a
fiv six! %foﬂ’eﬁlg}sﬂgﬂﬁ tFﬂnl s hydrogen, hal ogen, |ower alkyl,
i YA g, oo S R e e
al kyl or CH2CHor a ﬁve or 51x membered heteroaryl or -C(O)-lower alkyl, provided that q is 2 or 3.

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

R’ 18 hydrogen, lower alkyl or hydroxy;

10 Y is ~CH(R")-, -N(R")- or —O-;

R’ is hydrogen, hydroxy, =0, lower alkyl, -S(O),-lower alkyl, —C(O)-lower alkyl,
-C(O)CH,O-lower alkyl, -CH,CN, -C(O)CH,CN, -C(O)-cycloalkyl wherein the
cycloalkyl group is optionally substituted by cyano, lower alkyl, one or two halogen
atoms, =0 or by amino, or is -C(0)O-lower alkyl, -NH-lower alkyl, -NR*C(0)O-lower

15 alkyl, -NR*C(O)-lower alkyl or -CH,O-lower alkyl; and

R” is hydrogen, lower alkyl, -S(O),-lower alkyl, —C(O)-lower alkyl, -C(O)CH,-O-lower
alkyl, -CH,CN, -C(O)CN, -C(O)CH,CN, or C(O)-cycloalkyl, wherein the cycloalkyl
group is optionally substituted by cyano, lower alkyl, one or two halogen atoms, =O or
by amino, or is -C(O)O-lower alkyl or -CH,O-lower alkyl;

20 R® is hydrogen or lower alkyl; or

R® and R’ may form together with the carbon atoms to which they are attach a five or six-
membered non aromatic ring or

R®and R” may form together with the nitrogen and carbon atoms to which they are attach a
five or six-membered non aromatic ring;

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

m is 1 or 2;in case mis 2, R’ may be the same or different;

o is 1, 2 or 3; in case 0 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 is1,2or3;

30 s is0,1,2,30r4
t isOor1,oris2 whenuis0; or
u isOor 1 whentis1;



R4i s hydrogen, hal ogen, |ower alkyl, |ower alkoxy, |ower alkyl substituted
by hal ogen, | ower al koxy substituted by hal ogen, S-Iower alkyl,

-S(0) 2- | oweroadsyiss - S(0) 2-di -1 ower 20al kyl am no, - (CHPLCTAP2@pass391 ani no,
nono or di-lower alkyl am no, NHC(O)-I|ower alkyl, cycloalkyl or is a five
menbered heteroaryl, optionally substi-i2¢ ed by | ower alkyl; wherein Ris
cyano, di-lower alkyl amno or pyrrolidin-1-y1l; t r- NX ---) is asixto
ni ne nMeraghethdzeRaly abiivdratted AreyRld Bixero, U, cnatsaériantoprityl 86maber £ar bon
atom SO2 or .a further hetero atom selected fromthe group consisting of N
or 0; ‘wtPDEriofmsbgercT/ EP2010/ 050591 if X is a carbon atom 0, SC2 or
unsubstituted N, then R5is hydrogen, hydroxy, cyano, -(CH2)(qg-OH,
-(CH2)g-NRR , -(CH2)g-CN, lower alkyl, -5(0)2-1ower alkyl, -NR-5(0)2-Iower
al kyl, -C(0) -Tlavyereseat éyrhpountiiRe odhuladwad tladikpHarmadeatiydlily ascepitgblasalts may be
het er ocycli c grou el ected from pi peridi nyl-2-one; 5i.f is.a Natom
Subst | FHENSEF %@Oﬁ%gﬁomﬁ@hﬁ@&r %@éﬁa}m&e VB CPIeREs -Vereﬁliéiéasw Etlow,

- (CH2) Qo prlo¥Bcobki¥ds: - 5(0) 2- 1 over al kyl, aryl or a five or six
menbered heteroaryl or -C(0)-lower alkyl, provided that qis 2 or 3. RIR
ar e i nd¢pewrdiegtalopnfpoond eiohmoleher hydrogen or | ower al kyl; R6i s hydrogen,

| ower al kyl or hydroxy; 10 Yis -CH(R7)-, -N(R7,)- or -0-; R7is hydrogen,
hydr oxy, =0, |ower alkyl, -5(0) ORE %XK(R)C( 0) -l ower al kyl,

- C(0) CH20- | ower al kyl , -CI—IZQEN,)p , -C(0)-cycl oal kyl wherein the
cycl oal kyl group is optionally ed by cyano, |ower alkyl, one or
two hal ogen atons, =0 or by am no, -C(0)O-1 ower al kyl, -NH1ower

al kyl , - NR8C(0) O-1 ower N

Ph VI
with a corresponding compound of formula A-Hal

10 to a compound of formula

>-Z
[—

wherein Hal is Cl, Br or I and the other definitions are as described above, and, if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt.
General synthetic scheme:

15 The preparation of compounds of formula I of the present invention may be carried out in
sequential or convergent synthetic routes. Syntheses of the compounds of the invention are
shown in the following scheme. The skills required for carrying out the reaction and purification
of the resulting products are known to those skilled in the art. The substituents and indices used
in the following description of the processes have the significance given herein before unless

20 indicated to the contrary.

In more detail, the compounds of formula I can be manufactured by the methods given

below, by the methods given in the examples or by analogous methods given above. Appropriate



15al kyl, -NR8C(O0)-1ower al kyl or -CH20-lower alkyl; and R7'is hydrogen,

| oner al kyl, -5(0)2-1ower alkyl, -C(0)-Ilower alkyl, -C(0)CH2-0-I|ower alkyl,
- CH2CN, -ve0pnse25€( 0) CH2CN, or C(0)-cycl oal kyl, wher ei RCrP2@pobasal kyl
group is optionally substituted by cyano, |ower alkyl, one or two hal ogen
atons, =0 or by amno, or is -C(0)0-1owWer al kyl or -CH20-lower alkyl; 20
R8i s hydrogen or |ower alkyl; or R6 and R7nmay formtogether with the carbon

at ons  treactibh ebnditi@s far heatdividhalacddtive s@hs sicknowanbepetonokillad it k. ri ng or
R6 and R7' nmay forn1togFther with the nitrogen and carbon atons to whi ch
they ardsatf @rar@ﬁctbznfqoo tighs dgsguibrenip it @atuoMTogFiBaHie deseribed reastions seefor 2 or 3

|n cas r se m
0 52 RatinbR: oMprodensit OB e G0 RMn LA PubdF Uy i B Chofl Prepakfioh@SS
R2 may Jod Hdivéors &itkant CdLdrbek. by MRles &LSorR, New Fork Wic 48€9)pThsd@cobed3, R rmay

be t e sane or d|ff%rent gis,1, 2 of 3; 30 sis 8 1, 2,3 or4 tis O or 1,
or i ée%ﬂgﬁs R tgk ac&‘rovm d v&@debl;an@ tgﬁlptaraitlgesl an %precme reaction temperature

2010/ 0%@3&%&1&5%9’(]%1@%9% i3 égnveﬁfenﬁtopdﬁ%%?ﬂfétdeﬁlﬂe&[ r@felibyEnsal t. a

racem c m Xt ure, an enant i oner, an Optl cal “isoner or a tautoneric fOI’ m
t her eoftemperature range between -78 °C to reflux. The time required for the reaction may also vary

widely, depending on many factors, notably the reaction temperature and the nature of the
reagents. However, a period of from 0.5 h to several days will usually suffice to yield the

10 described intermediates and compounds.The reaction sequence is not limited to the one
displayed in scheme 1, however, depending on the starting materials and their respective
reactivity the sequence of reaction steps can be freely altered. Starting materials are either
commercially available or can be prepared by methods analogous to the methods given below,
by methods described in references cited in the description or in the examples, or by methods

15  known in the art.

20

25



The present compounds of fornula | and their pharmaceutically acceptable
salts may be 5 prepared by nethods, known in the art, for exanple by the
process wi0i2arosexsscri bed bel ow, whi ch process conpri se®CR)EPC@OPFISAY a
compound of forrmula Ph)VIII wi th a correspondi ng conpound of fornula
A-Hal 10 to a conpound of fornula -14- 1r | wherein Hal is d, Br
or | and the other definitions are as descri bed above, and, if desired,
converting the conmpound obtai ned i ntSchamphar maceutically acceptabl e acid
addition salt. General synthetic scheme: 15 The preparation of conpounds of
formula | of the present invention may be carried out in sequential éq
conver ge thetic rowfes. S : . on
are shown In the fol(Ros schene. The (ki out the
reacti ofyanty purification of % hg
skilled i he™art.~ The subs
descriptioH of tﬂe processes have tHe significantie gi veR herein bejore
unl ess &Q/Hndlcated to the e h{ary. WO 2010@% 259PCT/EP2010/05 591
n

R=H 9 tR&amw
3 (R 3
R O\Ar1/ o R OH RS 0
1 1
R); (R); (RY);
-
-
N N N
P Ph” VI ph)
VI
f) 9)
2 3 H (RZ) 1 RS NH2
RN O- 5, (R RGN e (RY;
)
p h)
- N
Ph)

IX
a) It is convenient to react keto-ester II under basic conditions with triflic anhydride and

subsequently under Palladium catalysis with boronic acid to access derivatives I11.

5 b) The ester functionality in II is cleaved under basic aqueous conditions to access acid

derivatives IV.

¢) Reduction of the double bond in IV to access V can be done under various conditions with
several metal catalysts and hydrogen under varying pressure. Chirality can be induced at this

step.

10  d) Introduction of Rs at this stage can be done in several ways. For R;=H it is convenient to
transform V to an intermediately built ester which optionally can be epimerised under basic
conditions and subsequently reduced to the corresponding alcohol VII. In case Rs=alkyl acid V

can optionally be transformed to the respective Weinreb amide which can be reacted with alkyl-



-13- reaction conditions for the individual reaction steps are known to a
person skilled in the art. Al so, for reaction conditions described in

| iteraturwoabfoassisng t he descri bed reactions see for exa&opEP201COREPEhensi ve
Organic Transformations: A CGuide to Functional G oup Preparations, 2nd
Edition, Richard C. Larock. John WIeyl%& Sons, New York, NY. 1999). The
described 5 reactions can take place over a wi de range of tenperatures, and
the predigard Ragdntomn deedyp ee@he/Ve, Whichoin 6ptidnaltabe tpinichiged avRREIaga. THet | S
convenient to carry out the described reactions _in a tenperature range

bet weercsutgadcetene can pg kedugprbtorthergorresgondingialcohol (e reacti on may al so vary

w dely, depending on nmany factors, notably the reaction tenperature and the

nat ur e .9f il 0 | days
L s e R B A P NIl b e AR

conpourdsvchimt tepaforom metpephdesubstitutdn kdagiioredr 4 Mitshieborreadatiospl ayed i n
schene 1, however, depending on the starting materials and their respective

react i he .sequence,of r.eactj,0n steps can he freel |tered. Starting
ot 1 4 S raNARERLET SDAeebr e YU SoRbs Beneer g S iU oy Whehods
anal Oggf'dﬁoﬁsowic?h&lnﬁﬁhmq&etﬁ cy@iinBelitithe Ryproptite ds xdasier Vares condigbRrences
cited in the description or in the exanples, or by nmethods 15 known in the

art. 2@ccoppthediel ogepsopet/ EP2010/ 050591 0, Arl:---(R2)0 Y1Y Al Ph
Al X

g) Conversion of the ketone functionality in VI to access amine IX can be done under various
conditions, however, we find it convenient to prepare the respective oxime from VI and

10  subsequently reduce it.

h) Amine IX can conveniently be coupled with aromatic electrophiles to introduce Ar'(R*)o.
Subsequently, transformation of these derivatives can be done by removal of the N-benzyl group
under various ways and subsequent coupling with the appropriate A-X under various conditions

to access the final compounds 1.
15 Example 1

[(3RS,4RS)-3-(4-Chloro-phenyl)-4-(5-chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-
methyl-[1,2,4]o0xadiazol-5-yl)-phenyl]-methanone

N Z# cl
N

Q.

N

X

a) 1-Benzyl-5-(4-chloro-phenyl)-1.2.3.6-tetrahydro-pyridine-4-carboxvylic acid ethyl ester

oo
20 OT




a) It is convenient to react keto-ester Il under basic conditions with
triflic anhydride and subsequently under Pall adium catalysis with boronic
acid to awoesn/mersbvatives Il11. 5 b) The ester functi on&Cirtep2010/05d5p1i s

cl eaved under basic aqueous conditions to access acid derivatives |IV. c)
Reduction of the double bond in IV to-dtcess V can be done under various
conditions with several netal catalysts and hydrogen under varying
pressunga 1600 ral ifdy realkedfRask (R e chinidabtir&) ep g (202 timd I bthgNchdneyl-Bf R3
at this stage can be_done in several ways. For R3=H it is convenient to

t r ansf OXmAOPEIdRc-LHPerHrgi(Ep® the Plilsplt g& peNafHP R Hopbicstastiop) eahthe mL
epi mer i C A0 ©

cor 1 esSondl oy Haps ST IR 30 B, BERF IR ERHERR RIS 40-C

t ransf oo FHO°E.028. hig (it @speot) tvidubonetlencaniode ashiyditidacaerehddededop edsadieh a

al kyl - WD 2 / 086259PCT/ EP2010/ 050591 - 15 _- i g eagents to access
et ohe PO GhTORTE g‘ﬁl@&ﬁg %ﬂmw ubEn i3 ﬁ‘éﬁr?‘g@a 2Ry ég/si%ﬁﬂ%%)ﬁ%‘f MLl ti ng
ket one ,aaR0@ &I BFUCRE,AS, 4GS d-a2RQ A AB 1AL GABHirrd for 18)miflaf 9h@loCVirhe can
be transforned to ether derivatives VIl in various ways. We find it

convenioeganic lbygevdsoreparated aod duplautaisdaylss wiat axtrapted twact Wit 160 md. IMCVE (ihebu
reaction. .5 The.transformation o i vatd.ves | l..can _be done by renoval
o -t he SREBBRIPFEGICREES AL Rl e G d bt AR T PRG Y eh T e
appr oprdratess ArdXditkoted i 300 aisdiRndi 15 9110 Pt eAShlbRsphthyIBdroaRMBRYDES | .

g) Conversion of the ketone functionality in VI to access amne | X can be
don¥) urife NayEP; s $2Moaed 8 8anS;3temebdetrakysétriphaayphospbinowallahemt® wisepar e
the re IV, I: f i i I X
can condit wiind bR Mot Rorkit TP REHL AR Sol R G odrh ol R

Ari ( R2)mpixtubtibaediesd wth 400 gnisé-aaremhhd extedctddiese v 4100inl «elsyl aadtateeThione by
renoval of .the N-benzyl group under varijous ways and subsequent coupling

with t IREeapRYs vt eciatatcd waes With P8 L BianfdiAfich Ao N3Ot the fHltrggwvas
conpo | . . .

O P oyt RRARHBISTH black oil was ghsorhed on 60 g isofute HMCN and purified by column,
- | -18L] <htbnfeBe grapityriplyidld 1 2.64] @R4d) @fzbé tifle ydpqmdray viscowt yedinensl. GIS (mé&):

1- Benzyl-5-(4-chl oro-phenyl)-1, 2, 3, 6-tetrahydro-pyridi ne-4-carboxylic acid
ot byl - SspartigE

b) 1-Benzyl-5-(4-chloro-phenyl)-1.2.3,6-tetrahydro-pyridine-4-carboxvlic acid

A mixture of 0.555 g (1.26 mmol) 1-benzyl-5-(4-chloro-phenyl)-1,2,3,6-tetrahydro-pyridine-4-
20 carboxylic acid ethyl ester and 261 mg (6.2 mmol) LiOH.H;O in 15 mL THF and 5 mL water

was stirred at room temperature over night. The mixture was evaporated to dryness, taken up in
ethyl acetate, acidified with HCI to pH=1 and extracted with ethyl acetate. The combined organic
layers were washed with water, evaporated to dryness and the residue was subjected to
preparative HPLC chromatography on reversed phase eluting with a gradient formed from

25 acetonitrile, water and formic acid to yield after evaporation of the product containing fractions

0.254 g (50 %) of the title compound as white solid. MS (m/e): 328.2 [(M+H)'].

¢) (3RS, 4SR)-1-Benzyl-3-(4-chloro-phenyl)-piperidine-4-carboxylic acid




Cl WD 2010/ 086259PCT/ EP2010/ 050591 -16- In a 1500 nL four necked fl ask
(with mechanical stirrer) 22 g (84.2 mmol) ethyl N benzyl- 3-

0X0- 4- pi pEoi2divmsezsar boxyl ate (fromthe HCl-salt by PCT/EP2010/050591

aq. Na2CO3/ CH2Cl12-extraction) and 43.5 m. (252 mol) DI PEA were dissol ved
in 300 . DCM The anber sol ution waslé¢ooled to -20 Cto -30 C. 28.5 ¢
(101 mrol) trifluoronethanesul foni c anhydride were added drop wi se over a 5
period of 45 mn. cdark brown solution was stirred for 2 h at -20 C/-30
C. 300 @w\te B00 m, 10 % Na2CO3 aq. was added and the m xture was
stirred r : i

aqueous yer ™y extracted twice with 150 . DCM The conbi ned organic

| ayers were dri over Na2SO4 and filtered. The filtrate was evaporated to
dryness and di ssolved in 500 m . dioxane. 15.8 g (101 mmol)

4- chl or ophenyl boronic acid, 93 10 ml. Na2C33 ag. (2M and 3.8 g (3.36 mMmol)
t et r akiss ($3-npheaylcphasg hutoe)apalaadharpdDindea srgad ded ghwd bok €O ntodtent & 2ngyam)
heated tq refl ux over nig After copling to ro tenmperature, the m xture
was di ILEHC Claler}dgsalfc%ft iy sk cBRE BRATRH b o et Y rorut e de hyl

acet at Sa SmMBeHE I Fl ter
dryi ng%g{;bg?ﬂll\lcgézsm (tﬁ)hée@?ﬁrt rat Q%%@%@g {H%’ec%ﬂgfe%l?xgﬂghéﬂy_lrﬁg gﬁg)(;b&se%ﬂ I
was iabs?eﬁibﬂph@phﬁ@)]@%l %mgt, 8. IHvhaN), eiRd(Cpftu¢)lz(f(5)6(16 bydi@wltlwmbmﬁemhﬁo}fat ogr aphy

E?ﬂ 36/") el d %3 %@ﬁ%ﬁ% ne) &ﬁ fd By E.() flonBBuglethy?amlngg)H&n}tel Ilgl\ﬁl O ol) ar%

1- Benz)fﬂetﬁan%{’r lQb|rﬁEPmBﬁg&%§erﬂat18n%ia§r&rﬁfd’rQb)hcﬂ’t Qo P rundéMAy Khr @RhPARYYéA.C aci d
Cl 0,HA mxture of 0.55 26 mmmol )

1- benzy’iﬂesilqmr@mlmwaméﬂqm th:@ i, S@SRG@smamﬁ@aw@tp@tm@yﬂess 2 yickr okl i c
acid et I%¥he (ﬁe trltleac%d pzo%%‘ldmﬂ% c@u(?e %Buc)t wars| { 1ss<%}79d el %/F’N (ls E ol dT%l\{ﬁ‘&%’(\P ter

was st|rre errpera ure e mxX porate

dryres SmL)t\ﬂzK@midB@ theﬂaq&iebud lagﬁ%@tﬁpara&d dh(ﬂ digtedvntith Witdr (260 ﬁh‘BlUﬁ&td stirring
extracted with eérnif acetate. The conbi ned organic _|ayers were washed with

vat er , 2Mdpel@Pednt-bway ydded SpH yalue red-Ple Jhe frmigd precimifasc vadfiktgchpEpadat i ve
HPLC Ch»& %ﬁ?&r?ﬁﬁmw (%miﬁ\*ﬂ{esﬁﬁer%bﬁé@ diSdoig lﬁﬂnﬁeﬁaﬂoﬁ 196 @Ntanfi @hTed from

25 aceton wat'er orm c acl to yle vaporat| on of the
pr oductcobaritsai solutign fevamiratod o dryB&4 tgyichD5.99 g@70 vhef thcttite wapponhdias whi te

lid (% 3R5,
éslgRl) 1%293 %0 %[(\Niz%nfo% th)e]nylg:) pl(perl di ne-4-carboxylic acid

15 d) (3RS, 4SR)-1-benzyl-3-(4-chloro-phenyD)-piperidine-4-carboxylic acid methyl ester

In a 500 ml round bottom flask with a magnetic stirring bar 3 g (9 mmol) (3RS, 4SR)-1-benzyl-

3-(4-chloro-phenyl)-piperidine-4-carboxylic acid (SM050/4A) were suspended in 100 ml
methanol. 50 mL 1.25 N HCI/MeOH was added and the mixture was stirred over night at reflux
20 (76°C). Another 50 mL 1.25 N HCI/MeOH was added and the reaction mixture was continued to
reflux for 24 h. The solvent was removed by evaporation and the brown residue was diluted with
200 mL Na,COs aq. sat. and 5 mL 4 N NaOH aq. The mixture was extracted with 3 portions of
200 mL ethyl acetate. The combined organic layers were washed with 150 mL brine, dried over
Na,S0y, filtered and evaporated. The residue was purified by column chromatography on silica
25 cluting with ethyl acetate / heptane to yield after evaporation of the product containing fractions

2.74 g (88 %) of the title compound as light yellow viscous oil. MS (m/e): 344.2 [(M+H)'].



WO 2010/ 086259PCT/ EP2010/ 050591 Cl H O A 185-nL stainless steel

aut ocl ave was charged under argon in a glove box (02 content < 2 ppm wth
t he hydr owbl2oroide2sgal t of PCT/EP2010/050591

1- benzyl-5-(4-chl oro-phenyl)-1, 2, 3, 6-tetrahydro-pyridi ne-4- carboxylic acid
(7.00 g, 21.36 mmol ), [Ru(QAc)2((R)- -I18-

(6, 6" -di net hoxybi phenyl-2,2'-diyl)bis(di- 5 2-furyl phosphine)] (81.30 ny,
0. 11 me) J3RY.RROPACHeAC{ID-(4-Cifof-plebingrBiiset idicphenydxdicZicid methyl ester

di y1) bi s(di - 2-furyl phosphine)] (81.30 ng, 0.11 nol), triethylam ne (3.00
m., 21.42 mol) and ng#hanol (120 m.). The hydrogenation was run for 20 h
at 30 C under 40 of hydrogen. After the pressure was rel eased, the
white s evaporated to dryness to yield 9.58 g of the crude
title ¢ ound. i?@ crude product was dissolved in 1 M NaCH (45 nL). TBME

(50 10 nL) was adfed, the aqueous |ayer was separated and diluted with
wat er (250 nmL). 4nder stirring 2 MHC1 (20.5 nlL) was added (pH value =
6. 0) The formed precipitate was filtered off and washed with water (50

Tfi a25bt ke Ctﬁf(b %A%isﬂgslksu%aeyﬁd | nl ﬁe&@%?wn% (?Qa(%ne &Fﬂmépl Ll %l Oldﬁ Bess

solutlon evap ora S dryness t 0’

COTTDOUﬁIﬁknOIWS(RIﬂ QSR) 33@n2y1-[3(M*dﬂ)ldro p’h’énﬂ) p(p3R3ine-4- carboxyhc acid methyl ester
45R) - 1- benzyl- 3- (4-chloro-p enxﬁ& glperldlne 4- car boxylic aC|d nethyl ester
C I n vErsapsHyed gk sratlmet g 7 wils Na@Medg r?é\flul%l\@dﬁ rv#gdded- Theg™ (9

| d
(5nob 67 pn Sakbde b RR At b pEORE 2%‘%%% @y 95@?%??‘8?%% uas
added aentdhﬁﬂr@wa@. edntimecdvis 1sdalyr Tledsodweat wias gmomtedz&fdlthe(rezﬁlué H&@lvemmmer 50
m . N HC1/ Me dd dth t t t
e | ux oMb TR THhe s et Qi oo SOl el B BT CH RS Dhban
resi dugoWgshs @Tbyhﬁdetﬁ'&ltaﬁet%&o ThH corhﬁ%%rg%ﬁtc 1§y%trs w&%dwfsh@& witft 30 n%@g'ln@q The

m xture was extracted” with 3 portions of 200 nmL ethyl acetate. The conbi ned
or gHhi dricdpeersNaSOe, filtrsted dndvicvdpotBod tolobibain 838 dr(P2 do)mfehe Ma2&Gdpounil | MEr ed

and ev r.a resi due was purified by colum chromat ography on silica
25 eluﬁﬁﬁa %ﬁf%“i?ﬁ§ jaacetate /| heptane to yield after evaporation of the
product containing fractions

) [(3RS, 4RS)-1-benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-methanol

In a three necked 150 mL flushed round bottom flask under N, atmosphere and with a magnetic
15  stirring bar, 1.388 g (4 mmol) (3RS, 4RS)-1-benzyl-3-(4-chloro-phenyl)-piperidine-4-carboxylic
acid methyl ester were dissolved in 30 mL THF and at -5 °C five portions of 32 mg of LiAlH,4

was added. The reaction was stirred at 0 °C for 1 h and allowed to warm at room temperature
during 1h. The light green solution was cooled to 0 °C and 50 mL water and 15 mL Na,COs aq.
sat. was added drop wise. After 15 min the solution was warmed to room temperature and

20 extracted with two portions of 75 mL ethyl acetate. The combined organic layers were washed
with 30 mL of a brine, dried over Na,SOs, filtered and evaporated. The viscous oil obtained was
filtered over silica eluting with ethyl acetate / heptane. 1.23 g (96 %) of the title compound was
obtained as colourless viscous oil. MS (m/e): 316.1 [(M+H)'].

g) 2-[(3RS, 4RS)-1-benzyl-3-(4-chloro-phenyl)-piperidin-4-ylmethoxy]-5-chloro-pyridine




2.74 g (88 %9 of the title conpound as light yellow viscous oil. M5 (me):
344.2 [(MtH)]. WD 2010/ 086259PCT/ EP2010/ 050591 - 18- e) (3RS,

4RS) - 1- bewoydt@se2sochl or o- phenyl) - pi peri di ne- 4- car boxyl ipcTaPR@omeishy| ester
Cl Ina 250 mM round bottom flask under N2 at nosphere and with a magnetic
stirring bar, 1.5 g (4.3 mol) ((3RS, -19-

4SR) - 1- benzyl 3- (4-chl oro- phenyl) - pi peri di ne-4-carboxylic acid nethyl ester
5 were dissolved #1850 nL methanol and 0.7 nL NaOMe (5.4Min MeOH) was
added. IJ; ;sg was stirred for 4 h at reflux. Another |InL NaOMe (5.4 M
in MeO s|added and refluxing was continued for 1 day. The sol vent was
evapor at®d and” the reS| due dissolved in 40 nL water. The pH was adjusted to
pH=12 with NaOH 8 N he mixture was extracted with 2 portions of 50 niL

et hyl acetate. Th gbi ned organic | ayers were washed with 30 nL brine, 10
dried over Na2SO4, filtrated and evaporated to obtain 1.388 g (92 % of the
title conpound. MS (ni @z 344. 3 f) [(3R5,

4R5) - 1-Ibemk(3D1mB-fQW sk r@up%bwm $1<pwrth @mﬁagmety&lqtlrrﬁétahémrt atigpsphere b3 ghr ee

ragnet PSR pid FRECHAR RS i iy P A SPERBIARDE I bk 2

4R5) - 1{beBzyrlo Pd(- musutgrazo@lhafby@laﬂ@n@smﬂd TR efhd oA lif Q7 amgd (Irettiyd]) est er
were dissolved in 30 nL THF and at -5 C five portions of 32 of Li AlF14
was addethlorphehydaxmysidingds 18 mly TEE s aglded.fldie mixhirggs éﬂur%w@a 20 gipat m at

room t gnager atyr I 0 C and
50 mL wat er?‘aﬁdﬁtﬂg’:l%]k_ﬂm%ﬂ@ﬁs hﬂ@l%@gaz@ﬁ dJ %h%)eﬁ@%@d 48 min the
sol ut i omcthvas | wes mEdTHB Waeadm&deﬁhe[catbarlﬁwwn(énﬁ@ece:s(ﬁdmeﬂoﬂdxzma;lt hidtuwe wsr t i ons
of 75 nl, e acetate. The co ned org | ayers vve.e she 30 nL
of a brsflﬁéé P%rzl b rEQR RS BIEC %Plnflétruéf‘dw%éf e g%wg oi |

obt ai n@eq1 t;tb I T}fersgfl,eﬁfg%l}eré 'Glrhgj%?at@d Mid Mg réMcfu'@ gg\hhx& b?@@lhﬂﬁl%hforﬁﬁ@%t%ﬁs oi |

1.23 g (96 9 he title co was obtain as colourless vis
VB (M en: SllB:E@Gﬂ_Gl[l(iMl—H)t]l cthyl acetatg) toﬂle[né 3Rgicld after evaporation of the product

4R5) - 1 cggtraluz éac(tﬁong 0 (050FB 0) ofytﬂizt tlﬁe Qoergl]lpgllmrgis as X/Ihqgtsono(f( XJIS ?ﬁfe?'z%%'/&\?rf dine

[(M+H)'].

h) 5-Chloro-2-[(3RS, 4RS)-3-(4-chloro-phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride

Cl
H.
,\E)Q/

}
.Cl f =

Nz

" cl

15 Ina 10 mL round bottom flask with a magnetic stirring bar and under N, atmosphere, 60 mg
(0.14 mmol) 2-[(3RS, 4RS)-1-benzyl-3-(4-chloro-phenyl)-piperidin-4-ylmethoxy]-5-chloro-
pyridine were dissolved in 1 mL toluene. 23 uL 1-chloroethyl-chloroformate and 31 u. DIPEA
was added. The solution was stirred at room temperature for 4 h. The solvent was removed under
high vacuum and the residue dissolved in 1 mL methanol and stirred for 2 h at room temperature.

20  The solvent was evaporated and the residue was purified over silica eluting with
DCM/methanol/NH3(2N) to yield after evaporation of the product containing fractions 35 mg
(67 %) of the title compound as colourless viscous oil. MS (m/e): 208.0 / 337.1 [(M+H)].

1) [(BRS, 4RS)-3-(4-Chloro-phenyl)-4-(5-chloro-pyridin-2-yloxymethyD)-piperidin-1-yl1]-[4-(3-

methyl-[1,2.4]oxadiazol-5-y)-phenyl]-methanone




WO 2010/ 086259PCT/ EP2010/ 050591 -19- In a 100 mL four necked round bottom
flask with a magnetic stirrer and inert atnosphere 1.3 g pol yner bound

tri phenylwbasmhisszsowas stirred in 15 nh THF. At 0-5 C aPpso/rreétonseb1 514 ny
(2.23 mol ) di-tert-butyl azodicarboxylate in 8 nL THF and a sol ution of
271 mg (2.1 mmol) 5 5-chloro-2-hydroxyp§ridine in 10 nL THF was added. The
m xture was stirred for 20 mMn at 0 C- 5 C 441 ng (1.4 mol) [ (3RS,
4RS) - 1- benzyl- 3-{ 4- chl Ciphenyl) - pi peridin-4-y1]- nmethanol in 8 nL THF was
added. The ic t enoved and the brownish m xture was stirred for 2
h at roomgte raNure. The m xture was filtrated over decalite and washed
wi th ethyl Jac8t at e The sol vents were evaporated and the residue purified
by col ummN-€hr omat ogr apky™10 on silica gel eluting with ethyl acetate /
toluene to yield afterN poration of the product containing fractions 0.3
g (50 %9 of the title conpounds as white solid. M5 (me): 298.3/427.1
[(MtH)]. h) 5-Chloro-2-[(3R5,

4R5) - 3-A tixthitearfol g Q108 -noinple i (imethylyl, et dxarinkoe lpiryi)binaeic abiddddaty ©Orlilde 15

I 10 k- with i irri b d N2
At s pﬁgpm@ W?@hﬁﬁ‘r%@ﬁw by %[g(@@rgl%gf)lﬁchﬁégot 138! A?IES)@?-%-%QIO%-- |
4R5) - T pReRAY-bpSrid e DR R 80 dihe AyRRSIrte dn I N Kl Pecluion Ry | di ne

g
wer e di ssol ve ' ol ené. 23 uL 1-chloroethyl-chloroformate and 31 uL
Dl PEA vierspadidecoveT highs dihgtmigiwreveres sithjeotasidogirepasasive ttEHge paitifigagion on ravensed The

sol vent . was .renoved under  hi gh.vacuum and. .t he resi di ssqlyed in 1 .nL

ot handhia i G o s EPRns Ry FRES T ARSI Aeiraia ST oS8 f e fadeiOh
evapor ifeet #oeud: benthRSightR ARSI Phhizi (b4 e6) FPVIRY titkd dongRual Ué hde Wdnh) MS (m/e):
DCM net hanol / NH3(2N) to yield after evaporation of the product containing
fracti oA3-33Mil (167 % of the title conpound as col ourl ess viscous oil. M
(me): 208.0 / 337.1 [(MH)]. i) [(3R5,

4R5) - 3- (4- Chl or o- pheny1) - 4- (5-chl or g+ Ml:’l?ll y n- 2-yl oxymet hyl ) - pi peridin-1-yl]
-[4- nethyl-El, 2, 4] oxadi azol -5-y1) - phenyl] - met hanone WO

2010/ 086259PCT/ EP2010/ 050591 -20- A mixture of 18 ng (0.08 nmol)

4- (B md(IRA, 4R S}34(deKhbbire-pbend)-#4(pireiftno ramethiyt py vidimr-yldxy frietinytip pjpekidiii1- 0. 1

nm. DI P ngd 32 .09 | )_5-chl orqg-2-[ (3RS,

4RS)-3-EVﬁ4@c r'BF‘J‘%ﬂéﬁgfoxamﬁng'ényH:&Wﬂ@‘Pﬁ PO6yridine; hydrochl oride in 2
mL. DMF was reacted at room5 tenperature over night. The m xture was

subj ectad AQ pr tive HPLC purification on reversed phase eluting with a
gr adi ent nmeg fjo& acetonitrile, water and NEt3 to yield after

evaporatio flhe”pr@duct containing fractions 32 ng (64 % of the title
compound as white foam M (me): 523.3 [(M+H)]. Exanple 2

@)

a) 2-[(3RS, 4RS)-1-benzyl-3-(4-chloro-phenyl)-piperidin-4-ylmethoxy]-5-trifluoromethyl-

pyridine

15 For

In analogy to the procedure described for the synthesis of 2-[(3RS, 4RS)-1-benzyl-3-(4-chloro-
phenyl)-piperidin-4-ylmethoxy]-5-chloro-pyridine (example 1, step g) the title compound was



10 [ (3RS,

4RS) - 3- (4- Chl or o- phenyl ) -4-(5-trifl uoronet hyl -pyridin-2-yl oxynet hyl) - pi peri
di n- 1yl p[weo@8tomstisyl - [ 1, 2, 4] oxadi azol - 5-y1) - phenyl| Pnet haoomP2@0/05058) 2-

[ (3R5,

4R5) - 1- benzy1- 3- (4- chl or o- pheny1l) - pi peidi n- 4-yl met hoxy]-5-trifl uoroneth
pyridine 15 WO 2010/ 086259PCT/ EP2010/ 050591 -21- prepared from [ (3RS

4RS) - 1pbgiarzadlfran (BRENURE P fHran)- 3)6410¢1ﬂ@f0l-1ﬂieﬁyl§|-p)pbhdﬁ‘ie4 ISVIE] Qﬁéth@(ﬁd ahd 5-
trifluoromethy |-Ewrldln 2-ol (come ally avail e):

298. 3/ 48 ucgop)@my ]’TldlB-)Z QL(C?ng]anally avallable) MS (rn/e) 29% 3/461.2 (M+H) ].
4R5) - 3- (4- Chl or o- phenyl ) - pi peri di n-4-yl met hoxy] -5-trifl uoronethyl -pyridine;
hydr OC*E') QrWﬁ@S 4RS)-3-(4-Chlofd- DINnvD*nnécrﬁ'l:n b dlﬁeﬂi@?‘éﬂoﬂ%lﬂ&r&gﬁhw %ﬁﬁlﬂrbr e

descri béd tor the synthesis of 5-chloro-2-1(3

4R5) - 3-hfydrochloddophenyl) - pi peri di n- 4- ylnethoxy] pyr|d|ne hydr ochl ori de
(exanple 1, step h) the title conmpound was prepared from2- [(3R5,

4R5) - 1- benzyl- &- chl or o- pheny1) - pi peri di n-4-yl met hoxy] - 5-

trifluoronet pyridine as light yellow viscous oil. M5 (nfe): 208.0 /

In analogy to the procedure described for the synthesis of 5-chloro-2-[(3RS, 4RS)-3-(4-chloro-
phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride (example 1, step h) the title compound
was prepared from 2-[(3RS, 4RS)-1-benzyl-3-(4-chloro-phenyl)-piperidin-4-ylmethoxy]-5-
trifluoromethyl-pyridine as light yellow viscous oil. MS (m/e): 208.0 / 371.2 [(M+H) ].

10  ¢) [(BRS, 4RS)-3-(4-Chloro-phenyl)-4-(5-trifluoromethyl-pyridin-2-yloxymethyl)-piperidin-1-
vl]-[4-(3-methyl-[1.2.4]oxadiazol-5-y1)-phenyl]-methanone

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 2-[(3RS, 4RS)-3-(4-

15  Chloro-phenyl)-piperidin-4-ylmethoxy]-5-trifluoromethyl-pyridine; hydrochloride and 4-(3-
methyl-1,2,4-oxadiazol-5-yl)benzoic acid (commercially available) as colourless viscous oil. MS

(m/e): 557.0 [(M+H)'].
Example 3

{4-[(3RS, 4RS)-3-(4-Chloro-phenyl)-4-(5-trifluoromethyl-pyridin-2-yloxymethyl)-
20 piperidine-1-carbonyl]-piperidin-1-yl}-(1-methyl-cyclopropyl)-methanone

NA e



10 c) [(3R5,

4R5) - 3- (4- Chl or o- phenyl) -4-(5-trifluoronethyl -pyridin-2-yl oxynet hyl) - pi peri
di n-1y1] -Wwo-208vasezshyl - E1, 2, 4] oxadi azol-5-y1) - phenyl ] - nerbamea@o/05059anal ogy
to the procedure described for the synthesis of [(3R5,

4R5) - 3- (4- chl or o- pheny1) - 4- ( 5- -22-

chl oro- pyridi n-2-yl oxynet hyl ) - pi peridin-1-yl]-[4-(3-nethyl-E1l, 2, 4] oxadi azol
- 5- y1) -aphgmwigthyrsichpneidedaebayPlsipdridisd-8Raibbxiieadid tthel &egrpound was
prepared from 2;[ (3R5, 4R5)-3-(4- 15

Chl or o- phenyl |per|d|n 4-yl met hoxy] - 5-trifluoronet hyl - pyridi ne;

hydr oc kﬁé& e an@ 4 (3- nethyl-1, 2, 4- oxadi azol -5-yl ) benzoic acid
Ci

(conmer avai l abl e) as col ourl ess viscous oil. NS (me): 557.0
[ (MtH) ] anple 3 14-[ (3RS,

S) - 3- (4- Chl h - 4- fl h di p- 2-yl 20
SiR pZari Of?estmegéglyglﬁg Bﬁ% 63&314?}%012/@}%2{)@? ){mpp%{?eérw %ﬂ%)(y m%ﬁﬁﬁéne
2010/ 0 QE&TJdEE@Q’l@ gftg%%loﬁﬁ?cab 10 (0.141 ) HOBt and 35,93 ml (0.2

1- (1- Met hyl - cycl opr opanecar bonyl er idi ne- 42 oxyl1c aci ester
A To a BiN.rAfed Isobtubomnceoperdthret] §9 €Q0.124nol) plperldlne 4-carboxylic acid ethyl ester

mol ) I - met hyl - cycl opr opanecarboxylic acid in s added 27.1

(0. ha1 et GO RE T H T g Fadbtemantieds oug ight, BhoBeTigy s goRrn
After bnk Rhtef ARMRABRE WAHUNEML &hE cBmblicd drdiid pHakdaid €l 'dﬂ@d GoGNDIBY hih £
acid ethyl ester was added and the m xture Wwas stirred at roomtenperature

over nicgheentrTigd undcmac@m/a@olpmurcmrmﬁ@gr apiat @i0akdOAxtH, alct)edeldmct 20.DENP2 The
conbln/gkgﬁgaph hase hg %fd oyer Na2SO4 and concentrated under
vacuum %ﬁ Fé‘pﬁ%y {S%02°" Et0Ac/H, 1:1) yielded 26.1 g (92 % of
thejgitle conmpound as a light yellow oil. 10 b)

1-(1- N@thyl cyclopropanecarbonyl) pi peridine-4-carboxylic acid To a
stirredddlc l-eclopsompaceprbayviamperidine-4-carboxylic acid

1-(1- nethyl cycbopropanecarbonyl) plperldlne 4- carboxylic acid ethyl ester
in 500 nmL T OH, water (1/1/1) was added 6.86 g (0.163 nmol) 15 Li ORH20.
Af ter roon1tenperature the solvents were evaporated and the residue
taken up I and the organi c phase was washed wi th aqueous HC11M The
organi ¢ pRases were dried over Na2SO4 and evaporated under vacuumto give
1 (9 M?- H)g ]"I(o %/ere)(afS{) Eillglgtl E)g Eé B9 %%%9‘ a1ty l)af (f‘ Iﬁ@fﬂ}ﬁ %yél%t'oganelyﬁbgﬁgll?%lpeﬁagle

4R5) Scéﬁmﬁhhpmndam§h$m$1m506ﬂﬂrHTHUEHOHewMyfﬂpMﬂ)dHMmﬂkﬁbd%Myﬁlhﬁhiemlperi

di nel- carbonyl i peridin-1-yll-(1-methyl-cycl opropyl)-nethanone
15 LallOH szO ]AfP d 1 h at room ten){peratglre the so Vents)()vere gvap%%’at%d and the res?due taken up

in DCM and the organic phase was washed with aqueous HCI 1M. The organic phases were
dried over Na,SO4 and evaporated under vacuum to give 19.8 g (86%) of the title compound as a

white solid. MS (m/e): 212.1 [(M+H)'].

20 ¢) {4-[(3RS, 4RS)-3-(4-Chloro-phenyl)-4-(5-trifluoromethyl-pyridin-2-yloxymethyl)-piperidine-

1-carbonyl]-piperidin-1-vy1}-(1-methyl-cyclopropyl)-methanone

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-Chloro-phenyl)-4-
(5-chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[ 1,2,4]oxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 2-[(3RS, 4RS)-3-(4-

25  Chloro-phenyl)-piperidin-4-ylmethoxy]-5-trifluoromethyl-pyridine; hydrochloride and 1-(1-
methyl-cyclopropanecarbonyl)-piperidine-4-carboxylic acid as white solid. MS (m/e): 564.3
[(MH)T.



In anal ogy to the procedure described for the synthesis of [(3R5,

4R5) - 3- (4- Chl or o- pheny1l) - 4-

(5- chl or owpyniodisees2- yl oxynet hyl ) - pi peri di n-1-y1]-[ 4- ( 3- meThgpRe1pO5@394] oxadi a
zol - 5-y1) - phenyl] - nethanone (exanple 1, step i) the title conpound was
prepared from 2-[(3R5, 4R5)-3-(4- 25 -23-

Chl or o- phenyl ) - pi peri di n-4-yl met hoxy] -5-trifl uoronethyl -pyridine;

hydr ochl ori de and 1-(1- Example 4

met hyl - cycl opr opanecar bonyl) - pi peri di ne-4-carboxylic acid as white solid.

M5 (me): 564.3 S[)%MJFF%L WD 2010/ 086259PCT/ EP2010/ 050591 -23- Exanple 4
14- ( 3|;§§;,[(3RS, 4RS)-3-(4-Chloro-phenyl)-4-(S-chloro-pyridin-2-yloxymethyl)-piperidine-1-

4RS) - S-CQ%OQ}H?%QEHH??¥_%¥;d;&§§ﬂ_%$§ﬁ%mg%mﬁpxyrret hyl ) - pi peri di ne-1 car

bonyl Ppi per -1-y -meth anone 5 In analogy to the
procedure described for the synthesis of [(3RS, 4RS)-3-(4-Chloro-phenyl)-4-
(5-chl oro-pyri di n-2- Ynet hyl ) - pi peridin-1-y1]-[4- (3-nmethyl -[ 1, 2, 4] oxadi a
zol-5-y1)-p anone (exanple 1, step i) the title conpound was

pr epar ed\f roml 5- ghligro- 2- [ (3RS, 4RS) - 3-

(4-chl or o{pheny1) - pi (peri di n- 4-yl net hoxy] - pyri di ne; hydrochl ori de and

1- (1- met hyl cycl opr opametar bonyl) - pi peri di ne-4-carboxylic acid as white
solid. M5 (me): 530.2ftMH ]. 10Exanple 5 (4-{(3SR

4SR) - 3- (4- Chl or o- phenyl ) -4-[ (SR) - 1- (5- chl or o- pyri di n- 2-yl oxy) - et hy1] - pi peri
di nel-carbonyl | -pi peridin-1-yl) ?(ﬂ% met hyl - cycl o%opﬁlg- net hanone a)

( 3R>, 49RpnaloBeieAYq procedire HessFibed rﬁlwwnée@lépf HBRe- AR hHhtrhlare-phenyd)-4-

h ang ; / / -
i sool YaaR o e e R R R T SRR ey s
-?[a) I2 I(I)) Ezg rﬁe%ha&?gﬂ‘(ﬁﬁahlﬁ& Q;scﬁprf)athbyhlhwdﬁ@nyﬁcgw?megaﬁdd dohl HrhldeedgdBRY) dRS)-SZd mL
. t t t t t
concent b -GN HPGHI VACUI oRNEP B Ge Wilscbigsd6ed fak ke up 1 n 60 L
et hyl %gag@fgga@éegrbzﬁ¥1mpt%rf 9@%@8H&M'd@@%s%hﬁéts'oﬁﬁl-MEQEV@)ﬂ?éE i(l\@f'{ﬁ .gr

was separ and ex ed once wth 60 nL ethyl acetate. onbin
organic | ayers were washed with 75 nL 1% AcOH wat er-sol uti on and once with
10014 brine, dried over Na2SO4, fi Exemple Dff and concentrated under
vacuum The residue was purified over silica eluting

(4-{(3SR, 4SR)-3-(4-Chloro-phenyl)-4-[(SR)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-
1-carbonyl}-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone

a) (3RS.4SR)-1-Benzyl-3-(4-chloro-phenvl)-piperidine-4-carboxylic acid methoxy-methyl-

15 amide
N v
o, fO
rd N. (o)
I

Ina 100 mL round bottom flask with a magnetic stirrer 900 mg (2.72 mmol) (3RS,4SR)-1-
benzyl-3-(4-chloro-phenyl)-piperidine-4-carboxylic acid and 1.14 g (3 mmol) HATU was



with a gradient formed fromethyl acetate / heptane to yield after
evaporation of the product containing fractions 990 ng (97 %9 of the title
conpound WO 200/m86358¢ss vi scous oil. M5 (me): 10 373. 3 [ PEEHEPRO10/0F0591

1-[ (3SR, 4R5) - 1- Benzy1- 3- (4-chl or o- phenyl) - pi peri di n-4-y1] - et hanone C
Under an inert atnosphere a 50 nL four2#éecked flask (flame dried) with a
magnetic stirrer was charged with 990 ng (2.65 muol)

(3SR, 4R%sko Med @n2ty i 3iry HMA| Dﬁd)grﬁé}ﬁﬂysblutﬁinnedsi stitrae fék- 1 5lhinG a2 @ ax\Bi28 mebY

met hox -methyl -amde 1n 15 m THF. The I| 33pj/el | ow sol ution was cooled to
- 40 Qdd@eélymydwmlﬁﬁaﬁ@gpmﬂﬂwd&@ ik RfPEAY RS ldsdr hhamixtyaded

drop wi
The ree@t(:g |Sgﬁgénfo>?t3lr}}%r\9\g@%ﬂl§ tﬁfgd sd;l\%v\ﬁc ?/Htvm td%un?%r ﬁggggﬁlggﬁﬁﬁ&%‘f%cﬁﬁ% on,
di I ut eadilwvdsttalddn uplinveétrel e‘dllydacibﬁhtﬁtn(bﬁ’lmIL Atetqateus NiteCaguaotion. [Ty anqueasas
ed and extracted once with 30 et hy] acetate. onbi n d 20
or g ﬁaxeavféﬁ st WCWPHC%WWHL Bili ?@1 A e R@é@@%wﬁ PYES ed
of f an%&@%ﬁ%%ﬂ?ﬂs Hinder, A%@}H%me%@glu%ﬁgnd"bﬁ&%% fou fhsfindWFikd beation in
t he consecutive step. Ms (me 2 [ (M
1-[ (3SR/45®), -fﬂteBeirmfﬁancho(memtﬂt@dmdphwhm Eh@re@tdud iwas puiifipd evdradoaeluti@z WO

,[2 ﬁéoggﬁfl Sagg %010 3%56 ﬁ'yl aCctate / hep ra‘u?‘el Pog%eltd%ﬂtep eeva 51% 189%% ﬁle%r Scfuc![ bed Tor
4RS) - cbﬁﬂaﬁ]yplg ﬁac(tfam@ bo@rRRbE PR RS édthpRmd 6 35 18AXK Vigoarhidl ME): ester
(examp 1, ste the title conpound was prepared

fro]rﬂ [3(73§F§(MR ]1 benzy1- 3- (4- chl or o- phenyl) - pi peri di n- 4- y1] - et hanone
t hrough epinmerisation with NaOMe. Ms (me): 328.2/330.2 [(MtH)]. 5 d)

(RS) - 1) G Feiant w1 BARAst Beifro MBI S AN S RL AR L AL - 4- y 1] - ethanol -l N

. ©/CI
saee

Under an inert atmosphere a 50 mL four necked flask (flame dried) with a magnetic stirrer was

charged with 990 mg (2.65 mmol) (3SR,4RS)-1-benzyl-3-(4-chloro-phenyl)-piperidine-4-

15 carboxylic acid methoxy-methyl-amide in 15 ml THF. The light yellow solution was cooled to -
40 °C and 2.2 mL methylmagnesium bromide (3M in diethyl ether) was added drop wise over 5
min. The reaction was slowly warmed up to 0 °C over 2 h. The reaction mixture was quenched
slowly with 20 mL aqueous NH4Cl-solution, diluted with 10 mL water and 10 mL ethyl acetate.
The aqueous layer was separated and extracted once with 30 mL ethyl acetate. The combined

20 organic layers were washed with 50 mL brine, dried over Na;SOy, filtered off and concentrated
under vacuum and used without further purification in the consecutive step. MS (m/e): 327.2

[(M+H)T].

¢) 1-[(3SR.4SR)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanone




Under an inert atnosphere a 100 nL four necked flask (flame dried) wth a
magnetic stirrer was charged with 835 ng (2.54

mrol) 1- [ (WERYARY259- benzyl- 3- (4- chl or o- phenyl) - pi peri di RCE/APL}10/0865hRNONE | N
25 m. THF. The yellow solution was cooled to O C and 34 ng (0.89 mmuol) 10
Li AlH4 was added. The mi xture was stir2&d for 30 min at 0 C and 30 min from
0O0Ctol5C At 0 C10 mM, ethyl acetate was added drop-w se, followed by 5
m . THfh wedlegy @:the pﬂﬁiedurﬁﬁescﬁbﬂi ﬁiﬂlﬂlﬁ)@&tﬂ\d@@df EIRE, URS)-1-byatglr3-(4Fbigord-xt ur e
was stirred for 30 min at 40 - C and Na2504 was added, The m xture was
filter ®4cBflirippddiesricertaytiedcid ﬁ%Féhylxﬁéféﬁﬂﬁ??ﬁmlFﬁel segicdthe tiklecopwernd ¥as by
chroma I ef t hanol
T3 R o O S D o B B e S A HoullF one
466 ngy epﬁﬁer%ltmfwithelaﬁl\ﬂé M8 omEoL3R8 2332 {AWHiT @ foam M5 (m e) 330.1

[(MeH)]. e) 2-
{ S,

| pgri.di n-4-yl1] -ethoxy}

ot tom fl ask (fl ame
i nert atnosphere to 1080

dri ed) charged mnth a magnetic stirrer and unde
ny polymegiﬁo 4,ri phenyl phosphine ( 3 mml/g) in 10 nL THF was added 502
ng (2.18 | H.|di -tert-butyl azodicarboxylate in 5 nL THF and 265 ng (2. 04
mmol ) 5- cht’org- 2y hydroxypyridine in 10 m. THF at 0 - 5 C. The browni sh

suspensi on 10/ 086259PCT/ EP2010/ 050591 -26- was stirred for 20 mn at

N
0-5C 45@@ (1.36 mmol) (RS)-1-[ (3SR 4SR) - 1- benzyl- 3- ( 4-

chl or o- phe -pi peridin-4-yl]-ethanol in 5 nL THF was added and the ice
bath was rewfved and the reaction was stirred for 63 h at room tenperature.
The suspensi on mas filtered over a Dicalit-filter. The filtrate was

d d fied b t h
over  oUTEBs G aHEORRER mith T Atk AP g ph B Hep tihe. & o
yi el d ahigkd ev\fm%aﬁg %@ﬁm{om [PIFHUSR)- @%ﬁ@l@'—@%lﬂdr@%ﬂef?ﬂ?— fb%ﬁdﬁim 9@0 %

of the title conpound as yell ow viscous oil. 447,

5- ChloﬁﬁumgnqqmﬁénﬂrTHESﬁﬁwﬁﬁpmgw@ﬁw®hwﬁﬂDObﬂé@?f?fwﬂpb*H@Kﬁ8gnwn$gethoxy}

7L ongRyty B TR S Rk OB B SOME LS AR R el 54 b i e

hydr ochitay i@ e e xanlagctite wiseidded dﬁoipewf@é tfbl@owwm;oﬁm TE§: wm@gal el f ham 2-
{(SR)-1-[ (3SR 48Rg:1 benzyl- 3- (4-chl or o- pheny1l) - eridin-4 - etho(éﬁ
- 5-chl oY adysprs HeraH ad mbwfatsre hewixtpeecwpsstisied oy nHy &0 é@é’ 2and NafS

[ (MFH) s added. The mixture was filtered off and concentrated under vacuum. The residue was
purified by chromatography on silica eluting with a gradient formed from DCM, methanol,
15 NHsagq. to yield after evaporation of the product containing fractions 466 mg (55 %) of the title
compound as off-white foam. MS (m/e): 330.1 [(M+H) .

e) 2-{(SR)-1-[(3SR.4SR)-1-Benzyl-3-(4-chloro-pheny)-piperidin-4-vl]-ethoxy}-5-chloro-

pyridine

20 Ina 50 mL three-necked round bottom flask (flame dried) charged with a magnetic stirrer and
under inert atmosphere to 1080 mg polymer bound triphenylphosphine ( 3 mmol/g) in 10 mL
THF was added 502 mg (2.18 mmol) di-tert-butyl azodicarboxylate in 5 mL THF and 265 mg
(2.04 mmol) 5-chloro-2-hydroxypyridine in 10 mL THF at 0 - 5 °C. The brownish suspension



9) 14-{(3SR,

45R) - 3- (4- Chl or 0- phenyl) - 4-[ (SR) - 1- (5- chl or o- pyri di n- 2-yl oxy) - et hy1] - pi peri
di nel5 1-wearbowvgb3s9- pi peridin-1-yl)-(1-nmethyl-cycl opropplr/areticas@ae | n
anal ogy to the procedure described for the synthesis of [(3R5,
4R5) - 3- (4- chl or o- pheny1l) - 4- ( 5- -26-

chl oro- pyridi n-2-yl oxynet hyl ) - pi peridin-1-yl]-[4-(3-nethyl-E1l, 2, 4] oxadi azol
- 5-y1) vaRstiytd forrmethianone 5(€x asPhe; (1.365h@pl)i(RSI-hE (ISR 4R - 0peAyNd-MaS
prepared from 5-chl oro-2-{

(55, 48iaye St PG prihy i yopiidmbiTHLY gagdcet ok icqpath tian Eeaigd
L kit e 0ioRsel QB P ANRRT RO RARERFETRE ATEAIAPIK FiRerBEbbrds WA t @

(4- {(3®14&k)t-fﬂte( AFHeENiltrate- wzﬂsenycte)ﬁréteﬁi(uﬁ)ierm@ﬁim hho the-rpgiducdivas @Arifledyy) - et hyl | -
[ ne- 1car eri.din- 1 1- th -cycl opropyl ) -met hanone WO
20? BWF zﬁvfw@sgs@&m 7&1 ¢ éra&l@ %/‘{ %fv“dd%%&ﬂﬁ‘gg PHOE Esed

thr oug ARLRETRAAESARNY 0 Oflc DRIdBl @Rk ﬁlaé'tﬁdrﬁgrz%wg‘@@t%?@ﬁhé heapt&RgofHiom
et atih

3 -(4-chloro-p - -chloro
- pyr| dlaayellcyw alsx%&oﬂeﬂ\/tﬁl(r]w) ﬁh%@r[(MthB ]l - car bonyl }
- pi peri di n- I-yl) (1 rret hyI cycl opropyl) - net hanone (exanple 5) as 5 off
> H) Ex | .7 -

| peridi ne- 1car bonylt pi peridin-1-y1)- (1 rret hyI cycl opropyl) rret hanone c

H, Q
", N
(S g °

N

1

H

10 In analogy to the procedure described for the synthesis of 5-chloro-2-[(3RS, 4RS)-3-(4-chloro-
phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride (example 1, step h) the title compound
was prepared from 2- {(SR)-1-[(3SR,4SR)-1-benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-
ethoxy}-5-chloro-pyridine as light yellow viscous oil. MS (m/e): 222.2 / 351.2 [(M+H) ].

g) (4-{(3SR, 4SR)-3-(4-Chloro-phenyD)-4-[(SR)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-

15  1-carbonyl}-piperidin-1-y1)-(1-methyl-cyclopropyl)-methanone

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-chloro-2-{(SR)-1-
[(3SR,4SR)-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy} -pyridine and 1-(1-methyl-

20  cyclopropanccarbonyl)-piperidine-4-carboxylic acid as white solid. MS (m/e): 544.2 [(M+H)'].

Example 6

(4-{(3R,4R)-3-(4-Chloro-phenyl)-4-[ (R)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-
carbonyl}-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone



10 The title compound was assessed through chromatography on Chiral pak AD

eluting with ethanol/heptane from(4- { (3 SR 45R)-3-(4-chl oro-phenyl) - 4-

RS R) - 1- (WO0-20t0086259- pyri di n-2-ylo xy)- ethyl] -p ip eri@cmErowoasbonyl} -p

iperidin-1 -yl)-(1 -nmethyl-cyc |opropyl)-nethanone (exanple 5) as |ight

yellow foam M (me): 544.2 [(MrH)]. -Bkanple 8

15(4-{(38,48)-3-(4-Chl oro-phenyl)-4-[(R)-1-(5-chl oro-pyridin-2-yl oxy) - et hyl

ppi peri di ne¢ll- carbonylt-piperidin-1-yl)-(1-nethyl-cyclopropyl)-nethanone

WO 2010/ 0 9PCT/ EP2010/ 050591 -28- Cl a)

(3S,4R) - 1- zy1- 3<(4ichl or o- phenyl) - pi peri di ne-4-carboxylic acid Cl I'n

anal ogy to the: S?Ngesi s of (3RS,

4SR) - 1- BenZy¥- 3o 24¥tchl or o- pheny1l) - pi peri di ne-4-carboxylic 5 acid (exanple 1

(c)) t Nite conpound was prepared through hydrogenati on of

1- benzy145- (4- chloro-phenyl)-1, 2,3, 6-tetrahydro-pyridi ne-4-carboxylic acid

under t heni um cat al ysi s

K[ Ru( CACNZ2((R) - (6, 6' - di met hoxybi phenyl1-2, 2' -di y1) bi s(di -2-furyl phosphine)])

The tg)aﬂdzg conmpound was used without further purification in the

consecuti step. b)

(35,4R) - 1-Benzyl- 3- (4-chl oro- phenyl) - pi peri di ne- 4-carboxylic acid

et hoxyl"hren:‘ilttlre]%lom%ronul(lj(f} ngso assessed through chromatography on Chiralpak AD eluting with
ethanol/heptane from (4-{(3SR, 4SR)-3-(4-chloro-phenyl)-4-[(SR)-1-(5-chloro-pyridin-2-yloxy)-
ethyl]-piperidine-1-carbonyl } -piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone (example 5) as

5 off white foam. MS (m/e): 544.2 [(M+H)'].
Example 7

(4-{(3S,4S5)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-
carbonyl}-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone

Cl

10 The title compound was assessed through chromatography on Chiralpak AD eluting with
ethanol/heptane from (4-{(3SR, 4SR)-3-(4-chloro-phenyl)-4-[(SR)-1-(5-chloro-pyridin-2-yloxy)-
ethyl]-piperidine-1-carbonyl } -piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone (example 5) as
light yellow foam. MS (m/e): 544.2 [(M+H)'].

Example 8

15 (4-{(35,4S)-3-(4-Chloro-phenyl)-4-[(R)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-
carbonyl}-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone



Cl In anal ogy to the procedure described for the synthesis of

(3RS, 4SR) - 1- Benzy1- 3- (4- chl or ophenyl) - pi peri di ne- 4-carboxylic acid

met hoxy- neohylio/@misde (exanple 5 (a)) the title conpoundPaagErPpeiepsarsed from
(3S, 4R) - 1- Benzy1- 3- (4- chl or o- pheny1l) - pi peri di ne- 4- carboxylic acid and

met hoxynet hyl am ne. The title conpound2$as obt ai ned as brown vi scous oil.
M5 (me): 373.2 15 [(MH)]. c©)

1-[ (3S, 45) -q- Benzyl- 3- (4-chl or o- phenyl) - pi peri di n-4-yl] - et hanone WO
2010/08623ﬁEﬁT/EP2010/050591 - 29- In anal ogy to the procedure descri bed

for the s esi s _Qf a
1-[ (3SR 4S Hl bﬁggfi 3-(4-chl orophenyl) - pi peri di n-4-y1] - et hanone (exanpl e
N
npound was prepared from (3S, 4R) -

- chl or o- phenyl) - pi peri di ne- 4- carboxylic acid

thyl -am de and 5 net hyl magnesi um brom de with subsequent

epi neri patlion with NaOMe in nethanol. The title conpound was obtained as
of f-white solid. M5 (me): 328.2 [(MH)]. d)

(R-1-[4 S) - 1- Benzy1- 3- (4-chl or o- pheny1l) - pi peri di n-4-y1] - et hanol and
(S)-1-[(356M4S)-1- benzyl-3-(4-chl oro-phenyl)-pi peridin-4-yl]-ethanol 10
In analogy to the procedure described for the synthesis of

(RS)-1- [) % 3SS5{) ?—@e}l%x;l%%(n ﬁghjlar%:éhdéhvl)-piperidine-4-carboxvlic acid

In analogy to the synthesis of (3RS, 4SR)-1-Benzyl-3-(4-chloro-phenyl)-piperidine-4-carboxylic
5 acid (example 1 (¢)) the title compound was prepared through hydrogenation of 1-benzyl-5-(4-

chloro-phenyl)-1,2,3,6-tetrahydro-pyridine-4-carboxylic acid under Ruthenium catalysis

(JRu(OACc)((R)-(6,6’-dimethoxybiphenyl-2,2’-diyl)bis(di-2-furylphosphine)]). The title

compound was used without further purification in the consecutive step.

b) (3S.4R)-1-Benzyl-3-(4-chloro-phenyl)-piperidine-4-carboxylic acid methoxy-methyl-amide

0 O

In analogy to the procedure described for the synthesis of (3RS,4SR)-1-Benzyl-3-(4-chloro-
phenyl)-piperidine-4-carboxylic acid methoxy-methyl-amide (example 5 (a)) the title compound
was prepared from (3S,4R)-1-Benzyl-3-(4-chloro-phenyl)-piperidine-4-carboxylic acid and
methoxymethylamine. The title compound was obtained as brown viscous oil. MS (m/e): 373.2

15 [(M+H)T.

¢) 1-[(3S.48)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanone




chl or o- phenyl) - pi peri di n-4-y1] -et hanol (exanple 5 (d)) the title conpounds
were synt hesized from

1-[ (3S, 4Syo2eBanserss- 3- (4- chl or o- phenyl) - pi peri di n- 4- y1] PeThERp@ads¢shr ough
reduction with Li ALH4.

(R -1-[(3S,4S)-1-Benzyl- 3- (4-chl or o- phéty 1) - pi peri di n-4-y1] - et hanol was
obtained as light yellow viscous oil. Ms (me): 330.1 [(MH)] and

(S)-1-[¢ 4 1- Benzyl- 3-(4-chl oro- 15 phenyl)-pi peridin-4-yl]-ethanol was
obt ai ned ....%ourless foam Ms (nfe): 330.1 [(MtH)] e) 2-

{(R-1-[(3S, -1-Benzyl- 3- (4- chl or o- phenyl) - pi peri di n-4-y1] - et hoxy} -5
-chloro -pyridine A mxture of 69 ng (1.7 mmol) NaH (55% suspension in
m neral oi 359 nmg (1.08 mmol) (S)-

1-[ (3S, 45)>4- benzyl- 3- (4-chl or o- pheny1l) - pi peridi n-4-yl]-ethanol and 225 ng
(1 52 mol ) 2,5- 20 dichloropyridine in mL DMF was stirred for 20 h at 40

C. Furt 0 591
C o Sy oA BLEREPE %ﬂthgyi?o?%gfa‘i@?%ﬁ SR hiRb:
e?/ap_or @the@n) piperlaimzci sﬂl}?tl}mano@g&?ﬂlpled (b%? t?@hﬂmnmﬂmmﬁgﬁasgﬂfgamd {?(Ern$%$ nRg,
ting wt i en r rome ac an a o, af f or
:f ? elr V58 Yla?t ﬁ‘gﬁﬁsw Ph@ygrmngﬁﬁ@en%ﬁﬁr P%Y F?g"w? %ﬁ‘%ﬁéﬂeﬁ]@g ngf( %l oy of the
title Hﬁg %@sﬁm‘r‘ Flo%lh@%h‘éh?&aﬂ%t %P merk/ﬁlc( ) Naf’D‘ﬂvle th &ét%ﬂ@l]Tﬁb fitle
5- Chl oro- 2- (3S,4 o- phenyl - pi per | di n-4-y1] - et hoxy}

- pyr i dicomp@ind was olflained addfBiwhitierso baaVB gy/d) o322 [(M-ddetur e described for the
synt hesi s of 5-chl oro-2- [(3R5

4R5) - 3- 1 - g

(exanplre v ep s .

{(R)- 1"0&%3‘-’@%111&8%%&%%nkﬁdﬁlm-‘f)ﬂfbtmaﬂw) pi perldln 4- yl] et hoxy} -5- 10
chloro pyridine as yellowoil. M5 (nfe): 351.2 [(MH)]. qg) _(4-

{ (35, 49) - 3- (4 Clgl oro-phenyl)-4-[(R)-1- (5-chl oro-pyridin-2-yl oxy)-ethyl]-pip
eri di ne- O G '\@}H pi peridin-1-y1)-(1-nethyl-cycl opropyl) - met hanone

10 In analogy to the procedure described for the synthesis of (RS)-1-[(3SR,4SR)-1-Benzyl-3-(4-
chloro-phenyl)-piperidin-4-yl]-ethanol (example 5 (d)) the title compounds were synthesized
from 1-[(3S,45)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanone through reduction with
LiAlHy. (R)-1-[(3S,4S5)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol was obtained as
light yellow viscous oil. MS (m/e): 330.1 [(M+H)'] and (S)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-

15  phenyl)-piperidin-4-yl]-ethanol was obtained as colourless foam. MS (m/e): 330.1 [(M+H)']

e) 2-{(R)-1-[(3S.4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy}-5-chloro-pyridine

A mixture of 69 mg (1.7 mmol) NaH (55% suspension in mineral oil), 359 mg (1.08 mmol) (S)-
1-[(3S,4S)-1-benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 225 mg (1.52 mmol) 2,5-
20 dichloropyridine in 2 mL DMF was stirred for 20 h at 40 °C. Further 0.2 eq. 2,5-dichloropyridine



In anal ogy to the procedure described for the synthesis of [(3R5,

4R5) - 3- (4- chl or o- phenyl) - 4- ( 5-

chl or o- pywDanr/@e3sb oxymet hyl ) - pi peri di n-1-y1] - [ 4- ( 3- et rgrAfP2)18/08j50K adi azo
-5-y1)-phenyl] - 15 net hanone (exanple 1, step i) the title conpound was
prepared from 5-Chl oro-2-{(R)-1- -30-

[ (3S, 45) - 3- (4- chl or o- phenyl) - pi peri di n-4-yl]-ethoxy}-pyridine and

f1 (1- ns&gdm&iﬂ@e&hﬁmmmagﬁe@md@muéd fop2pérat d0 ne- Aﬂemdapmhbml&&bﬁdwwmi t e ole o
oam e): 544 e
(4- { (3Ruzfyd by caluew C@F%nﬁﬁéfﬁm onsifigassluting with g gsadienyferinegdrTom gthyk %eiaé@ hyl | -

Dl Per ! Bt ERESOKIkRIAGH] ol Re bt bbb bBPERRM b R Ranone

(3R 4Sﬁﬁ&cBﬁmzymi8H®4nkh$0manphﬁnyﬁyﬁmbpéﬁﬂdﬂdﬂ+ﬂ)darboxyl|c acid CTOH In
anal ogy to the synthe5|s of (3RS

4SR) - 1- 1- h

( C) )5 ' N A o Py ¥4 N

1- benzyl- 5 (4 5 phloro phenyl) 1, 2 3, 6 tetrahydro pyrldlne 4- car boxylic

acid u n.0 lysis
([Ru(Cﬁc) )H( fg\E:Zﬁgthoxybiphenyl 2,2'-diyl)bis(di-2-furyl phosphine)])
. The tit orground s~@ised without further purification in the

consecutive st
(3R 4S5)-1- BenzleS (4 chl or o- pheny1) - pi peri di ne-4-car boxylic acid
nmet hoxy- net hyl - am de 10 I'n analogy to the procedure described for the

synt hegh anQbok BRRe @%B}dlﬂfe BeRavds %r&rfe sgahfagl@ B@gr&nﬂo}om[@m dR-Aecanibexylic

aci d net hoxy-"net hyl -am de (exanpl e the titl e conmpound was prepared
from ( PReaS) plpeﬂémzéwm&:ﬂ(msyd;mmdme,db@mch)orme;ﬁ@ranmlﬁ &-serchrthostié pmnpmmd and

Vet ORI A 8o TR) i Se SO MRRHAT BB S Sl Y diasgys o
1- [{BR AR o-pyBeRe ¥ ydtowdot MO Ry hesyd javpisper.i di n- 4-y1] - et hanone

éd (exanple 1

g) (4-{(3S.48)-3-(4-Chloro-phenyl)-4-[(R)-1-(5-chloro-pyridin-2-vloxy)-ethvyl]-piperidine-1-

carbonyl}-piperidin-1-y1)-(1-methyl-cyclopropyl)-methanone

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-

15 methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-{(R)-1-
[(3S,4S)-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy} -pyridine and 1-(1-methyl-
cyclopropanecarbonyl)-piperidine-4-carboxylic acid as white foam. MS (m/e): 544.2 [(M+H)'].

Example 9
(4-{(3R,4R)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-
20  carbonyl}-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone




Cl In anal ogy to the procedure described for the synthesis of
1-[ (3SR 4SR) - 1- benzy1l- 3- (4- chl orophenyl) - pi peri di n- 4-y1] - et hanone (exanpl e
5 (c)) theotntimsezsonpound was prepared from (3R, 45) - PCT/EP2010/050591
1- Benzyl- 3- (4-chl or o- phenyl) - pi peri di ne-4-carboxylic acid
met hoxy- net hyl -am de and WO 2010/ 08623BPCT/ EP2010/ 050591 - 32-
nmet hyl magnesi um brom de with subsequent epinerisation with NaOMe in
met hanal) (3R HS)-1.Beheyl COMPING - MrRayIODifridad-asarbbtylvhictde solid. M5 (nfe):
327.1 [(MtH)]. d)
(R-1-[{3R 43%-%m8enzy1 3- (4-chl or o- phenyl) - pi peri di n-4-y1] - et hanol and
(S)-1-[¢( 1- benzyl-3-(4-chl oro-phenyl)-piperidin-4-yl]-ethanol 5 I n
anal ogy t rocedure described for the synthesis of
(RS)-1-[ (3SR 4SH) - 1- Benzyl1- 3- (4- chl oro-phenyl) - pi peri di n-4-yl] - et hanol
(exanmple 5 (d)) the title conmpounds were synthesized from

&E;Fe

h

1-[ (3R 4R) nzyl- 3- (4-chl or o- phenyl) - pi peri di n-4-y1] - et hanone t hrough
reducti on LiAlH4. (R -1-[(3R 4R -1 -B

enzyl- 3- (4-chl or o- phenyl) - pi peri di n-4-y1] - ethanol was obt ai ned as 10
of f-white SO|Id me): 330.1 (I\/H—i)] qsilé})il[(BRllR) 1-

enzy1- 3o analegy torthe Eﬂﬁt(éli*ﬂﬁls)&f (%;RMS th@nzgyiP (ét ptPhgrg)- Bmadlﬁé& %boxyhc

| |
oL PO Bl 3R b fen o -
- 5- chl ehbr@yhediDag2,3,6-tdraRyrb @gyidine-4-xebaiydic adterﬁaddeE@therbeﬁh cfataﬂysﬁme
synt hes(I[Rsu(oOfAcg ((6{)-%5)6;-gifn[le(tﬁo?(’y%i%%-er}ylb% S(ﬁ?f%&i-s(%-i-&flﬁ-,lrylphosphine)]). The title

compound was used without further purification in the consecutive step.

b) (3R.48)-1-Benzyl-3-(4-chloro-phenyl)-piperidine-4-carboxylic acid methoxy-methyl-amide

10 In analogy to the procedure described for the synthesis of (3RS,4SR)-1-Benzyl-3-(4-chloro-
phenyl)-piperidine-4-carboxylic acid methoxy-methyl-amide (example 5 (a)) the title compound
was prepared from (3R,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidine-4-carboxylic acid and
methoxymethylamine. The title compound was obtained as yellow viscous oil. MS (m/e): 373.1

[(M+H)T].
15  ¢) 1-[(BR.4R)-1-Benzyl-3-(4-chloro-phenyD)-piperidin-4-vyl]-ethanone

Cl\@()(%

N

oy

In analogy to the procedure described for the synthesis of 1-[(3SR,4SR)-1-benzyl-3-(4-chloro-

phenyl)-piperidin-4-yl]-ethanone (example 5 (c¢)) the title compound was prepared from (3R,4S)-
1-Benzyl-3-(4-chloro-phenyl)-piperidine-4-carboxylic acid methoxy-methyl-amide and



15 chl or o- phenyl ) - pi peri di n-4-y1] -ethoxy}-5-chloro-pyridine the title
conpound was prepared from

(S)-1-[ (3Rp2M/BeBenzyl- 3- (4-chl or o- phenyl) - pi peri di n- 4P¢TiEPetlaassb1 and
2,5-dichl oropyridine as colourless viscous oil. M5 (me): 441.1 [(MH)]. f)
5-Chloro-2- {(S)-1-[ (3R 4R)-3-(4-chl or-d2phenyl) - pi peri di n-4-y1] - et hoxy}
-pyridine I N---rj, C WD 2010/ 086259PCT/ EP2010/ 050591 -33- In anal ogy
t 0 t he nute@adpfiaithe senhibe dithaubdcherd ¥pinteBhttoroW ith NaIN¢ frdeth{@RSThe title

4RS) - 3- (4- chl or opheny1) - pi per.i di n- 4-yl net hox ; - &MI di.ne; hydrochl oride

( exanplcampoung wps phtain awtgwént@dﬂ%dﬂa (0&: %%V epHMEEX Fom 2-

{(S)-1-[(3R 4R) - 1- Benzyl- 3- (4-chl or o- phenyl) - pi peri di n-4-y1] - et hoxy} -5 -
;;ﬂ ?zo‘dQYRi-@-'[@?{,@ﬁ)-!lJ&MVIYSG-M-%%Lﬁfeﬁyﬁ-b‘i)dehdidyﬁvﬁf@tﬁe)n'ol Ariles3- LR 1 5

{ (3R, 4RensBd-B44atllapephpidivpiperidinf4-g)]-ethanbt chl or o- pyri di n- 2-yl oxy) - et hyl ] - pi p
eridine-1- carbonyl} -piperidin-I1-yl)-(1-nethyl-cyclopropyl)-nethanone In

anal ogy.t o _tée precaeduws e described for the synthesis of [(3R5,

4RS5) - 3- o- 4- (5-

chl or o- pyri dyn32-yl oxyyrethyl ) - pi peri din-1-y1]-[4-(3-nethyl - El, 2, 4] oxadi azol
-5-y1)-phenyN< net hanone (exanple 1, step i) the title conpound was

pr epar ed @S-Chl @?-{(S)-l- 10
[(3% 4R) - -chl or enyl ) - pi peridin-4-y1]-ethoxy}-pyridine and

1- (I- met hyl cycl opr opanecar bony1l) - pi peri di ne-4-carboxylic acid as white
foam Ms (me): 544.1 [ (MH) ]L Exanpl e 10
{ (3S, 4%y amplogy ©thopwcphenyescrited fosyhelsynthcsisod (RS plH (3ERASR)yI-Bryayl-8tHy| ppi pe

ridin- %B%rr%-bggﬁyl)q&%@ﬂiﬁﬂy}rrlﬁ -%i&l%,}l&-(gi%}alé g‘%&ﬁ A% cColrnplo%nds were synthesized
from 1-[(3R,4R)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanone through reduction with
LiAlH4. (R)-1-[(3R,4R)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol was obtained as
10 off-white solid. MS (m/e): 330.1 [(M+H)"] and (S)-1-[(3R,4R)-1-Benzyl-3-(4-chloro-phenyl)-
piperidin-4-yl]-ethanol was obtained as colourless viscous oil. MS (m/e): 330.1 [(M+H)']

e) 2-{(8)-1-[(3R.4R)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-vl]-ethoxy}-5-chloro-pyridine

In analogy to the procedure described for the synthesis of 2-{(R)-1-[(3S,45)-1-Benzyl-3-(4-

15  chloro-phenyl)-piperidin-4-yl]-ethoxy}-5-chloro-pyridine the title compound was prepared from
(S)-1-[(3R,4R)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 2,5-dichloropyridine
as colourless viscous oil. MS (m/e): 441.1 [(M+H)].

) 5-Chloro-2-{(S)-1-[(3R.4R)-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy}-pyridine

N

cl O
H |
= al
N
H



a a) 2-

{(S)-1-[(3S,4S)- 1-Benzyl- 3-(4-chl or o- phenyl) - pi peri di n-4-yl1] - et hoxy} -5
-chl or o- pyoi2dios6259 |1 n anal ogy to the procedure descri bedTfEpromwisossynt hesi s
of 2- {(SR)-1-[(3SR, 4SR)-1-Benzyl- 3- (4-

chl or o- pheny1l) - pi peri di n-4-y1] - et hoxy}3%- chl oro-pyridine the title conpound
was prepared from 20

(R - 1- [1f 3%14D) tolthBpreydurd déstribbd fr ohdiyarhedis op b RAtreli2a IR Y, UR DL hamretlodnd
5-chl org- 2- hydroxxgyridine as viscous col ourl ess oi 441. 3

. M8 (M :

o e DB D e Re T B Y BESBr e ket |t Ligk compotind
S)-1- - - - DI i diin=4- - Q3 - el C
N ) L G B forh 3 S8} RPTIERRRY HenBl DL il b n i -l ss- O
5- chl ofchloRo-py 3B ad RE)-y@H§w-vixebas oipBYhIe) pb Jiet [(MHHMLy| et hoxy] - pyr i di ne;

hydrochl ori de (exanple 1, step h) the title conpound

5 ) (4-{(BR.4R)-3-(4-Chloro-pheny)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ecthyl]-piperidine-1-

carbonyl}-piperidin-1-y1)-(1-methyl-cyclopropyl)-methanone

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-{(S)-1-

10 [(3R,4R)-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy}-pyridine and 1-(1-methyl-
cyclopropanecarbonyl)-piperidine-4-carboxylic acid as white foam. MS (m/e): 544.1 [(M+H)'].

Example 10

{(3S,45)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidin-1-yl}-(6-
methyl-pyridazin-4-yl)-methanone

15 N

In analogy to the procedure described for the synthesis of 2-{(SR)-1-[(3SR,4SR)-1-Benzyl-3-(4-
chloro-phenyl)-piperidin-4-yl]-ethoxy}-5-chloro-pyridine the title compound was prepared from

20 (R)-1-[(35,45)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 5-chloro-2-
hydroxypyridine as viscous colourless oil. MS (m/e): 441.3 [(M+H)].



5 was prepared from 2-

{(S)-1-[(3S,4S) - 1-Benzyl- 3-(4-chl oro- phenyl) - pi peridi n-4-y1] - et hoxy} -5-

chl or o- pywDanr&8ex591 i ght brown foam as the respective HELTERRa10/0KMBI( N €) :
351.2 [(MtH) 1. «¢) { (3 S,45)-3-(4-Chloro-phenyl)-4-
[(S)-1-(5-chloro-pyridin-2-ylo xy)-ethy# -p ip eridin-1-yl} -(6-

nmet hyl - pyri dazi n-4-yl)-nmet hanone |In analogy to the procedure described for
t he symbbBastlsrool- {{J)3RE3S 485 B=(3-chibrephatyo)-pipetidid M- dl-efhroxtPpyridine

chl oro-pyridi n-2-yl oxynet hyl ) - pi peri di n-1-y1] -[4-(3-nethyl -[ 1, 2, 4] oxadi azol
-5-y1)1phenyll- nmet hanone (exanple 1, step i) the title conpound was

prepar e m.5 rp- 2- {(S)-1-

[ (3S, 45)- &Rl o nyl) - pi peridin-4-y1]-ethoxy} -pyridine and

6- Met hyl - pyri daziine- 4- carboxylic acid (W2009019163) as white solid. M
(me): 471.1 [(M+H) ]. Exanple 11 15

{(3S, 4S)-3-(4-Chl oro-phenyl )-4-[(S)-1-(5-chl oro-pyridin-2-yl oxy) - et hyl ppi pe
ridin-1-ylH4- (3-methyl-[1, 2, 4] oxadi azol -5-y1) - phenyl prret hanone Cl I n

anal ogyn @@alﬁgﬁet%h@E@@W%e desseibpd oy thleownth@@swawﬁ&@@ $. (48139 3-(4-chloro-

4R5) - 3-
A or o rhenARbeGaAE Mtk Byridine: hdrachforidp (examps 1, st W he gl compound.
-5-y4) V@S@n@p]a}ed i?&n@e{(ﬁ)}m{[(‘iﬁ 4(83th]3th11 -B; (4sdh&po+phemﬁppipetlhm ébyﬂmhmg}} Ahas

f 2-{
Fzggage 1035 89131@1&? i él%r?é?u‘yli? Q49 iy arsredtivg HClsphoMgy /gy, 35 b2 K SHY -
4-(3-Methyl - WD 2010/ 086259PCT/ EP2010/ 050591 - 35-

[1, 2, 4].9xadi AA0-cReNiblo- Bﬁémmr(@wts(&lmﬁaau YioRYREthgh)! perRAth- Wi -65-
SO|Id V5 ( nie)i 5%7]2 NFH)] Exanpl e

{(3S, 4 R)cthyl{pyridhd pveetAndne] - [ (S) - 1- ( 5- chloro pyridin-2-yl oxy)-ethyll-pip
eridin- In aXa{ll to tl?e f)roce ure %esc[‘lﬁaéc? fo%]tl?exsa dl &R Iof F(Si%? 4£§)Q?-¥A-pﬂl%%oh% enyB 4-(5-

10 chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-

methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-{(S)-1-
[(3S,4S)-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy} -pyridine and 6-Methyl-pyridazine-4-
carboxylic acid (W02009019163) as white solid. MS (m/e): 471.1 [(M+H)'].

Example 11

15 {(3S,45)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidin-1-yl}-[4-

(3-methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-methanone
cl

N“"0
)

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-

20 methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-{(S)-1-
[(3S,4S)-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy} -pyridine and 4-(3-Methyl-



Cl In analogy to the procedure described for the synthesis of [(3R5,

4R5) - 3- (4- chl or o- phenyl) - 4- ( 5-

chl or o- pywOaT/@B63sp oxymet hyl ) - pi peri di n-1-y1]-[ 4- ( 3- net Ir¢ITAP201B/08]50K adi azo
-5-y1)-phenyl]- nmethanone (exanple 1, step i) the title conpound was
prepared from5-Chloro-2-{(S)-1- 10 -35-

[ (3S, 45) - 3- (4- chl or o- phenyl) - pi peri di n-4-yl]-ethoxy}-pyridine and

4- (5- Mt ayl|dbd2iz8 ] xhdicazeik adid Y dgmeridiyeavaititde ) (s ovhiRerselid Mg (avei 53t e) as
white solid., M5 (me): 537.3 [(MtH)]. Exanmple 13

4- { (3s@4yH3.1( 4- Cnl or o- phenyl ) - 4- [ (S) - 1- (5- chl or o- pyri di n- 2-yl oxy) -ethyl | -p
i peridine-1- 15

carbonyl }-3, 4,5, 6-tetrahydro-2H[ 1, gLk pirihdi nyl-5" -carbonitrile C WO
2010/ 086259PCT/ EP2010/ 050591 -36- In analogy to the procedure described for
the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-

chl or o- {{§P43)-8-(F-Ghlosoyplheryp-4-| () de(S-diloxo-pyridin-2-floxy BethyHt piperidinil-2l 4 1o

\f\ggl5;?2%’ﬁ%ﬂyﬁbo%mgg&%6?16{%5%’%%5?@%&%%@“'; 1, step i) the title conmpound

[ (3S,4S)-3-(4-chl oro-phenyl)-pi peridin-4-yl]-ethoxy} -pyridine and 5'-Cyano
-3 ,4,5 ,6-¢%etrahydro - 5 2H41, 21bi pyri di nyl -4-carboxylic acid

(comerci avail able) as white solid. Ms (me): 564.2 [(MtH)]. Exanple
14 ~_Cl
{(3S, 4S) - 3- @-ihpbr -phenyl )-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyll-pip
eridin-1-yI}(40 t hanesul f onyl - pi perazi n-1-y1) - nmet hanone CI 10

o N

N7 N
b{

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-{(S)-1-

10 [(38,45)-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy}-pyridine and 4-(5-Methyl-
[1,2,4]oxadiazol-3-yl)-benzoic acid (commercially available) as white solid. MS (m/e): 537.3
[(MH)T.

Example 13

4-{(3S,45)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-
15 carbonyl}-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile

Cl



Cl In analogy to the procedure described for the synthesis of [(3R5,

4R5) - 3- (4- chl or o- phenyl) - 4- ( 5-

chl or o- pywDaor/@ezsboxymet hyl ) - pi peridin-1-yl] - [4-(3 - ®meThPR10/030521 4] O

xadi azol-5 -yl)-phenyl] - nmethanone (exanple 1, step i) the title conpound

was prepared from5-Chloro-2-{(S)-1- -36-

[ (3S, 45) - 3- (4- chl or o- phenyl) - pi peri di n-4-yl]-ethoxy} -pyridine and

4- Met hanasalbfotoythe ploediirp deszibed fdr tiadynehiryis of (BRS| dRS \-3W0I-2RIBAOD KGR D) 4-65

white solid. M5 (nfe): 5413 [(MtH)]. Exanple 15 .

{(3S, 4siﬂ-oge-@ﬂl@ﬁr?oylezméﬁhyl))p.lmr{derg% V-G emedyblipdtlogrdiazabyryxphensthy | | - pi p

eridin-1s Q- rs, 01 -4

2010/ 05U B o o b Y Fopbia FE: RRRATHoHEY-Chloro2: (Sl

descri HES,49¢3-(Ahehlsypnrtiresl)pietidn- 8RB ctURS) -[Bridihecint 6i-Cyphve Byt 1) 6-thtiabydro-

chl or o- i di.n-2:-yl oxymet hyl) - pi.peridin-1-y1]-[.4-(3-nethyl.- , 4]0 i azol

o iy 2B bRk AR B ety il e S ha

pr epar Z?"m 15-Chloro-2-{(S)-1- 5

[ (3S, 4S)-3-(4-chl oro-phenyl)-pi peridin-4-yl] -et hoxy} -pyridine and

4' - Fl uor o- bi phenyl-4- carboxylic acid (conmmercially available) as white

solid. M5 (me): 551.3 [(M+H) ]. Exiaxgnpleid
{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidin-1-yl}-(4-

methanesulfonyl-piperazin-1-yl)-methanone

Cl

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-{(S)-1-
[(3S,45)-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy}-pyridine and 4-Methanesulfonyl-

15 piperazine-1-carbonyl chloride (WO 2009024502) as white solid. MS (m/e): 541.3 [((M+H)'].

Example 15

{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidin-1-yl}-(4'-
fluoro-biphenyl-4-yl)-methanone



(4-{(3S,4S)-3-(4-Chl oro-phenyl)-4-[(S)-1-(5-trifluoronethyl-pyridin-2-yl oxy
)-ethyl] -

pi peri di neoRowanstsAyl t - pi peri di n-1-y1)-(1- et hyl - cycl opPepiEPRemwsisanone C
CF, H 10 a) 2-

{(S)-1-[(3S, 4S) - 1- Benzy1- 3- (4- chl or o- phényl ) - pi peri di n- 4-y1] - et hoxy}
-5-trifluoronethyl pyridine W) 2010/ 086259PCT/ EP2010/ 050591 - 38- F FF |

Ny 1In anal®gy to the procedure described for the synthesis of 2-
{(SR) -1-[ (3SR, 4SR) - 1- Benzy1- 3- ( 4-
chl or o- ph ) - pi paridli n-4-y1] - et hoxy}-5-chloro-pyridine the title conpound

was prepareédusfyo \( )-1- [(3 S ,4S)-1-B enzyl-3 -(4-chloro -phenyl)-p ip
eridin-4-yt] Y ep ol and 5 -Trifluoronethyl- 5 pyridin-2-ol as viscous
col ourlegdl~or!l. M5 (nmle): 475.2 [(MH)]. b) 2-

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-{(S)-1-

5 [(35,45)-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy} -pyridine and 4'-Fluoro-biphenyl-4-
carboxylic acid (commercially available) as white solid. MS (m/e): 551.3 [(M+H)'].

Example 16

(4-{(3S,45)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-ethyl]-
piperidine-1-carbonyl}-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone

Cl

a) 2-{(S)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy} -5-trifluoromethyl-
pyridine



FF In analogy to the procedure described for the synthesis of
5-chl oro-2-[ (3R5, 4R5)-3-(4-chl orophenyl) - pi peri di n-4-yl net hoxy] - pyri di ne;
hydr ochl owpaelofsszepl e 1, step h) the title conpound 10PaagEPRI1OPsrSet from
2- {(S)-1-[(3S,4S)-1-Benzyl- 3-(4-chl oro-phenyl)-pi peridin-4-yl]-ethoxy} -5
- trifluoronethyl-pyridine as off-whité8foamas the respective HC1 salt. M
(me): 385.2 [(MtH)]. «¢) (4- { (3 S,45)-3 -(4-Chloro-phenyl)-4- [(S)-1-(5
-trlfluoronethy pyr|d|n 2-yl o xy)-ethyl h piperidine-I|-carbonyl}
-pi peridin-1-yIJ-(1-nethyl -cycl opropyl) - net hanone 15 In anal ogy to the
procedure desc ed for the synthesis of [(3R5,
4R5) - 3- (4-chl phenyl) - 4- ( 5-
chl or o-pyr dln- -yl oxynmet hyl ) -pi peridin-1-yl]-[4-(3-nethyl-[1, 2, 4] oxadi azol
-5-y1) - ph TI;%)msthanone (exanmple 1, step i) the title conpound was

T

pr epar ed {(S)-1-[(35,45)-3-(4-

Chl or o- pheny i peridin-4-yl]-ethoxy}-5-trifluoronethyl-pyridine and
1- (1- et hyl | opr opanecar bonyl) - pi peri di ne-4-carboxylic acid as white
solid. M5 e): 578.2 [(MrH)]. WD 2010/ 086259PCT/ EP2010/ 050591 - 39-
Exanpl e 17

{(38,48)-3-(4-Chl oro-phenyl )-4-[(S)-1-(5-trifluoronethyl-pyridin-2-yloxy)-e

t hyl ppi - NI L ogy
e RSB b e B P B BRI B

4RS) SCh%r@Jphﬁryd))—mbetﬁdm%yﬂH-éﬁmxy} 5-chloro-pyridine the title compound was prepared from

o By A T AP b L L™

prepar %@rlﬁfnofrb?as Jifcolis éolbﬁl?fés B3 M% Me) 475 2 [?M+H) 1. o
Chl or o- pheny1) - pi peri di n-4-y1] -ethoxy}-5-trifl uoronethyl-pyridine and

6- Met hyl - pyri dazi ne-4- carboxylic acid (V®2009019163) as white solid. M5
(me): bfs@a% $)- [ {{65:45)33- (4t O Eozarphanyilgpiperidin-4-yl]-cthoxy} -3-trifluoromethyl-pyridine

{(38 48) - 3- (4 Chl or o- phenyl) - 4- [(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-e

t hyl ppi peri di nley1H4- ( 3- net hyl - [ 1, 2, 4] oxadi azol - 5-y1) - phenyl pnet hanone Cl

CF3 F F

In analogy to the procedure described for the synthesis of 5-chloro-2-[(3RS, 4RS)-3-(4-chloro-
phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride (example 1, step h) the title compound

10 was prepared from 2-{(S)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy}-5-
trifluoromethyl-pyridine as off-white foam as the respective HCl salt. MS (m/e): 385.2
[(MH)T.

¢) (4-4(3S.48)-3-(4-Chloro-pheny)-4-[(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-ethyl]-

piperidine-1-carbonyl}-piperidin-1-y)-(1-methyl-cyclopropyl)-methanone

15 In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 2-{(S)-1-[(3S,4S)-3-(4-
Chloro-phenyl)-piperidin-4-yl]-ethoxy} -5-trifluoromethyl-pyridine and 1-(1-methyl-
cyclopropanecarbonyl)-piperidine-4-carboxylic acid as white solid. MS (m/e): 578.2 [(M+H)'].

20



H N In analogy to the procedure described for the synthesis of [(3R5,
4R5) - 3- (4- chl or o- phenyl) -4-(5- 15
chl or o- pywO@dDT/@B63sb oxynmet hyl ) - pi peri di n-1-y1] - [ 4- ( 3- net rgirAP2)18/08]50kadi azol
-5-y1)-phenyl] - nethanone (exanple 1, step i) the title conpound was
prepared from2- {(S)-1-[(35,45)-3-(4-39-
Chl or o- phenyl) - pi peri di n-4-yl1]-ethoxy}-5-trifluoronethyl-pyridine and
4-(3-Methyl - WO 2010/ 086259PCT/ EPZN4mPRAF91 - 40-
[ 1, 2, 4] oxadi azol -5-y1)-benzoic acid (comercially available) as white
solid. MS (mde); 571.3 [ (Mt .. Exanpl e 19 . .

{ (35, 28 D Hlgopmem DL} T Thatomms thy bvaiechyloxpy eatirpipesifisgy ) - o
t hyl ppi i( €Ll 4] oxadi azol - 3-y1) - phenyl pnet hanone Cl
In anallggg/(?g“?lﬁ%l %r oce Zgllﬁ? El)séthral[n%lelg for the synthesis of [(3R5,
4R5) - 3- (4- chl or o- phenyl) - 4- ( 5-
chl oro-pyrigin-2-yl oxynethyl )-piperidin-l-yl] - [4-(3 -nethyl- [1,2,4]0
xadi azol- 1) - phenyl] - nethanone (exanple 1, step i) the title conpound
was preparegFfro < F(S)-1-[(3S,4S)-3-(4- 10
Chl or o- phenjH): p@/i di n-4-y1]-ethoxy} -5 -trifluoronethyl-pyridine and
4-(5 - Met h’@)f,\i 4T oxadi azol- 3-yl)-benzoic acid (commercially avail able) as
white o M5 (me): 571.2 [(MH)]. Exanple 20
4-{(3S, 45 3-(4-Chl oro-phenyl )-4-[(S)-1-(5-trifluoronethyl-pyridin-2-yl oxy)
-et hyl p {15}
pi peri diie- 1- carbonyl }-3, 4,5, 6-tetrahydro-2H-[1, 21bi pyridinyl-5"-carbonitri
le CI WD 2010/ 086259PCT/ EP2010/ 050591

5 In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 2-{(S)-1-[(3S,4S)-3-(4-
Chloro-phenyl)-piperidin-4-yl]-ethoxy} -5-trifluoromethyl-pyridine and 6-Methyl-pyridazine-4-
carboxylic acid (W02009019163) as white solid. MS (m/e): 505.2 [(M+H)'].

10 Example 18

{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-ethyl]-piperidin-
1-yl}-[4-(3-methyl-[1,2,4] oxadiazol-5-yl)-phenyl]-methanone

Cl

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
15  chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-

methanone (example 1, step 1) the title compound was prepared from 2-{(S)-1-[(3S,4S)-3-(4-

Chloro-phenyl)-piperidin-4-yl]-ethoxy}-5-trifluoromethyl-pyridine and 4-(3-Methyl-



-41- In analogy to the procedure described for the synthesis of [(3RS,

4RS) - 3- (4- chl or o- pheny1l) - 4- ( 5-

chl or o- pywO@DT/B623sp oxyet hyl ) - pi peri di n-1-y1] - [ 4- ( 3- net IR¢ITAP201B/08]50K adi azo
-5-y1)-phenyl] - nethanone (exanple 1, step i) the title conpound was
prepared from2- {(S)-1-[(3S, 4S)- 3-(4-40-

Chl or o- phenyl) - pi peri di n-4-yl1] -ethoxy} -5-trifluoronethyl-pyridine and

5' - Cyano23|éxadidol-5 yt)eichadiy deid{ edinindrc2allyi vyilatdé )rug IvtiteGalidhang I (inte) asT 1d3
(conne&glall% avail able) as white solid. M5 (me): 598.3 [(MtH)]. Exanple
21

{(3S,4S)-3-(4-Chl oro-phenyl)-4-[(S)-1-(5-trifluoronethyl-pyridin-2-yloxy)-e
thylppiperidin1-y1}-(4-nethanesu|foﬂﬁldpkggra2|n 1-y1) - met hanone Cl 1
0=S=0 10l In analogy to the procedure scribed for the synthesis of [(3R5,
4R5) - 3- (4- chl or o- pheny1l) - 4- ( 5-

chl or o- {@&,mm(@cwmwmnpm Hp)- Mﬁﬂdﬂnommm}ly{ pyridinyloxy)-Ethyl - pipesidia- az ol

o7 ) SRR TG AR yeithdaids (1€ compound as

Chl or o- phenyl) - pi peri di n-4-yl] -et hoxy} -5-trifluoronethyl-pyridine and

4- Met hanesuif onyl - 15 pi perazi ne-1-carbonyl chloride (W 2009024502) as
white soli VS (nie) 575.3 [(M+H)]. Exanple 22

{(3S, 4S) - | gro-gphenyl) -4-[(S)-1-(5-trifluoronethyl-pyridin-2-yloxy)-e
thylpplperldmni y1}+(4 -fl uor o- bi phenyl-4-y1)-nmet hanone WO

2010/ 08625@? 10/ 050591

NN
[N/
o—&

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 2-{(S)-1-[(3S,4S)-3-(4-

10 Chloro-phenyl)-piperidin-4-yl]-ethoxy}-5-trifluoromethyl-pyridine and 4-(5-Methyl-
[1,2,4]oxadiazol-3-yl)-benzoic acid (commercially available) as white solid. MS (m/e): 571.2
[(MH)T.

Example 20

4-{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-ethyl] -
15 piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile

Cl



-42- G CF, | In anal ogy to the procedure described for the synthesis of
[ (3RS, 4RS)- 3-(4-chloro-phenyl)-4-(5-

chl or o- pywO@T/@B63sb oxymet hyl ) - pi peri di n-1-y1] - [ 4- ( 3- net r¢irAP2018/08]50Kk adi azol
-5-y1)-phenyl] - nethanone (exanple 1, step i) the title conpound was
prepared from2- {(S)-1-[(3S, 49)-3-(4-4F

Chl or o- phenyl ) - pi peri di n-4-y1]-ethoxy}-5-trifluoronethyl-pyridine and

4' - | FhuQﬁ@nd?ir)ﬂg)}h@rtMa prbcediat dexyibed forehdsypetesigerf (BRK| ¥R 8V 3i(4-ahlos)-phsiyWi-{

sol i \%S) e 583.

6- 0S) - Fhloragyud):- 233!‘9213!@1%%9@%@&%)yl]:LLﬂl@c@emkHy? 4loyediggl opehrebeblony 1) - pi

per i di B finof{ RAMKPPISRS et bbb DR dreplre@bRPRI (- R36USH. 40 2

{(S) - 1-qh(&8;phShyll-pBendinid-3i|{cthadyl o wiflabemydthylgiypidiniedind 54 Cydijo-@#tfosey} - ni cot |
nomg ' Itetrahygg E[gj[? 9&%5331 qréll IcE:allar 0% {coaSCQ(F Fc%rnmercially available) as white solid. MS

(m/e): 598.3 [(M+H)'].
Example 21

{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-ethyl]-piperidin-

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

Cl

0=5=0

10 !
In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 2-{(S)-1-[(3S,4S)-3-(4-
Chloro-phenyl)-piperidin-4-yl]-ethoxy}-5-trifluoromethyl-pyridine and 4-Methanesulfonyl-

15 piperazine-1-carbonyl chloride (WO 2009024502) as white solid. MS (m/e): 575.3 [(M+H)'].

Example 22

{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-ethyl]-piperidin-
1-yl}-(4'-fluoro-biphenyl-4-yl)-methanone



-43- In analogy to the procedure described for the synthesis of 2-
{(SR)-1-[ (3SR, 4SR) - 1- Benzy1- 3- ( 4-

chl or o- phEaRel/sbIser i di n- 4-y1] - et hoxy} - 5-chl or o- pyri di n@CrhP2e10/05@9tonpound
was prepared from (R)-1- [(3 S ,4S)-1-B enzyl-3 -(4-chloro -phenyl)-p ip
eridin-4-yl] -ethanol and 6-Hydro xy- -#2qicotinonitrile. MS (me): 432.3
[(MH)]. "b) 6 . o
{(S)-1-[(3S}'45) - 3- (4- Chl or o- phenyl) - pi peri di n-4-y1]-ethoxy}-nicotinonitrile

I n anal ogy, t he procedure described for the synthesis of

5-chl oro- 3R5, 3- (4-chl orophenyl) - pi peri di n- 4-yl met hoxy] - pyri di ne;

hydrochl ori de ieéééﬁ?z 1, step h) the title conpound 10 was prepared from
2- {(9)-1-f( a5)¥1 Benzyl- 3- (4-chl oro- phenyl) - pi peri di n-4-y1] - et hoxy} -5

- triflasg thyl -pyridine as white foamas the respective HCl1 salt. M

2.1 [(MH)]. c¢) 6-((S)-1- _ o
)- (4- Chl or o- phenyl)-1-[1- (1- met hyl - cycl opr opanecar bonyl) - pi peri din
e-4- cawbonyl] -p ip eridin-4-yl} -ethoxy)-nicotinonitrile In analogy to

chl oro-pyridi n-2-yl oxynet hyl ) -pi peridin-1-y1]-[4-(3-nethyl -[1, 2, 4] oxadi azol
-5-y1)-phenyl] - nethanone (exanple 1, step i) the title conpound was
prepared from6- {(S)-1-[(35,45)-3-(4-

Chl or o-1phgydy tolth® Brdcedite Aesthibed f? @ydyntheSiQ bif [(9 RISt 4R § £3-@ndhloro-phenyl)-4-(5-
1-(1-met hyl - cycl opr opanecar bonyl) - pi peri di ne-4 carbo;%llc acid as white

sol i d. h@rqmqm-%glsxzelrn[ﬁ@mm;q}erl nAb y2lbltel3oeersb R lepadiany G50 59henyil -

Exanpl

o £ (9) TR (pmale L St RS IR RPFUI v REPHSH Fog A L8k Ay ) -

per i fClﬂomlﬂlﬁhﬁvp)ﬁerlﬂinC@@l]IHDIIiUxtyﬁ 45| &ifﬁbromethyl—pyrldme and 4'-Fluoro-biphenyl-4-
carboxylic acid (commercially available) as white solid. MS (m/e): 583.2 [(M+H)'].

Example 23

6-((S)-1-{(35,45)-3-(4-Chloro-phenyl)-1-[1-(1-methyl-cyclopropanecarbonyl)-piperidine-4-

carbonyl]-piperidin-4-yl}-ethoxy)-nicotinonitrile

Cl

EEEO\l
o

Cl

N
O
o N

a) 6-{(8)-1-[(3S.4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-vyl]-ethoxy ! -nicotinonitrile




5 1In analogy to the procedure described for the synthesis of [(3RS,

4RS) - 3- (4- chl or o- pheny1l) - 4- ( 5-

chl or o- pywO@DT/B623sp oxyet hyl ) - pi peri di n-1-y1] - [ 4- ( 3- net IR¢ITAP201B/08]50K adi azo
-5-y1)-phenyl] - nethanone (exanple 1, step i) the title conpound was
prepared from6- {(S)-1-[(3S, 4S)-3-(4-43-

Chl or o- phenyl) - pi peri di n-4-yl]-ethoxy} -nicotinonitrile and

6- Met hyl - pyri dggi ne- 4-carboxylic acid (W2009019163) as white solid. M
(me): 462.1 [(MH) ]. 10Exanmple 25

6- 0S) - 1-{(3S, 3- (4-Chl oro- phenyl ) -144-(3-nethyl -[ 1, 2, 4] oxadi azol -5-y1)-b
enzoyl | pi peri disa=4-yl1}-ethoxy)-nicotinonitrile Cl In analogy to the

pr ocedure_dqdesgrd bed for the synthesis of [(3R5,

4R5) - 3- (4 k-gr o- phenyl) - 4- (5- 15

chl oro- pyr|d|n- -yl oxynmet hyl ) - pi peri di n-1-y1] -[ 4-(3-net hyl - E1, 2, 4] oxadi azol
-5-y1) - phenyIi~" net hanone (exanple 1, step i) the title conpound was
prepared f 6- {(S)-1-[(35,45)-3-(4-

Chl or o- ph ) - pi peridin-4-yl]-ethoxy} -nicotinonitrile and
4-(3-Methyl -[1, 2, 4] oxadi azol-5-yl)- benzoic acid (commercially avail abl e)
as white solid. Ms (me): 528.3 [(MtH) ]. WD 2010/ 086259PCT/ EP2010/ 050591
- 45- E)Iﬁmndl 2 the procedure described for the synthesis of 2- {(SR) I-[(3SR,4SR)-1-Benzyl-3- (4-

6- 0S) - S, 4S 4- o- phen 144- nmet hy 1, 2, 4] oxadi azol 1-b
enzoyl |CB %%ph%nyak) mpéfi(}m Hﬁafegbpxm g'c?%‘ioﬁ% M s?lanr: éheéllt i@(ﬂpoun!i VA prepared romt
(R)-1-[(35,45)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 6-Hydroxy-
5 nicotinonitrile. MS (m/e): 432.3 [(M+H) ].

b) 6-{(S)-1-[(3S.48)-3-(4-Chloro-phenyl)-piperidin-4-yl]-ethoxy } -nicotinonitrile

In analogy to the procedure described for the synthesis of 5-chloro-2-[(3RS, 4RS)-3-(4-chloro-

phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride (example 1, step h) the title compound
10 was prepared from 2-{(S)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethoxy}-5-

trifluoromethyl-pyridine as white foam as the respective HCl salt. MS (m/e): 342.1 [(M+H) ].

¢) 6-((8)-1-{(38.45)-3-(4-Chloro-phenyl)-1-[ 1-(1-methyl-cyclopropanecarbonyl)-piperidine-4-

carbonyl]-piperidin-4-vl}-ethoxy)-nicotinonitrile

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-

15  chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 6-{(S)-1-[(3S,4S)-3-(4-
Chloro-phenyl)-piperidin-4-yl]-ethoxy} -nicotinonitrile and 1-(1-methyl-cyclopropanecarbonyl)-
piperidine-4-carboxylic acid as white solid. MS (m/e): 535.4 [(M+H)'].



5 1In analogy to the procedure described for the synthesis of [(3RS,

4RS) - 3- (4- chl or o- pheny1l) - 4- ( 5-

chl or o- pywO@DT/B623sp oxyet hyl ) - pi peri di n-1-y1] - [ 4- ( 3- net IR¢ITAP201B/08]50K adi azo
-5-y1)-phenyl] - nethanone (exanple 1, step i) the title conpound was
prepared from6- {(S)-1-[(3S, 4S)-3-(4-44-

Chl or o- phenyl) - pi peri di n-4-yl]-ethoxy} -nicotinonitrile and

4-(5-Methyl -[1, 2, 4] oxadi azol-3-yl) -Exmngki2a acid (commercially avail abl e)
as white solid. Ms (me): 528.3 [(NMFD ] 10Exanpl e 27

4-{(3S, 45 Chl or o- phenyl (5-cyano- pyridin-2-y| oxy)-eth Ippip
o1 1 01 nS- RO LS BRIt il Sme o Mgl sy - PIpesip ooyl 11 | 6
Cl lefh hﬁ@gn%gnhﬂg procedure described for the synthesis of [(3R5,

4R5) - 3- (4- ¢hl or o- phenyl) - 4- (5- 15

chl oro- pyr|d|n 2-yl oxymet hyl ) - pi peridin-1-y1]-[4-(3-nethyl - E1, 2, 4] oxadi azol

-5-y1) - pherfy1] - net hanone (exanple 1, step i) the title conpound was

prepared f 6 {(S)-1-[(35, 45)-3-(4-

Chloro pheny ANdi n- 4-y1]-ethoxy} -nicotinonitrile and

- Cyano- ;;Lr& trahydro-2H WD 2010/ 086259PCT/ EP2010/ 050591 - 46-

[1 21b| i dl nyl-4-carboxylic acid (conmmercially avail able) as white solid.

I\/B(rﬂ 3 [(MH)]. Exanple 28

6-{(8)-F ) (38, 48) - 3- (4- Chl or o- phenyl ) - 1- (4- net hanesul f onyl - pi per azi ne- 1-car

bonyl ) -Nsg~gi peri di n-4-yl pet hoxyl -nicotinonitrile CI CN 1In analogy to the

procedure described for the synthesis of [(3R5,

4R5) 3- (4-chl or o- phenyl) - 4- ( 5-
In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 6-{(S)-1-[(3S,4S)-3-(4-
Chloro-phenyl)-piperidin-4-yl]-ethoxy} -nicotinonitrile and 6-Methyl-pyridazine-4-carboxylic

acid (W02009019163) as white solid. MS (m/e): 462.1 [(M+H)'].

10 Example 25
6-((S)-1-{(35,45)-3-(4-Chloro-phenyl)-1-[4-(3-methyl-[1,2,4] oxadiazol-5-yl)-benzoyl|-
piperidin-4-yl}-ethoxy)-nicotinonitrile

Cl

QN
N=&

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-

15  chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 6-{(S)-1-[(3S,4S)-3-(4-
Chloro-phenyl)-piperidin-4-yl]-ethoxy}-nicotinonitrile and 4-(3-Methyl-[1,2,4Joxadiazol-5-yl)-
benzoic acid (commercially available) as white solid. MS (m/e): 528.3 [(M+H)].



chl oro-pyridi n-2-yl oxynet hyl ) - pi peri din-1-y1]-[4-(3-nethyl - El, 2, 4] oxadi azol
-5-y1)-phenyl ]- nethanone (exanple 1, step i) the title conpound was

pr epar ed Woamo@s6350S) - 1- [ ( 3S, 4S) - 3-(4- 10 PCT/EP2010/050591

Chl or o- phenyl ) - pi peri di n-4-y1] - et hoxy}-nicotinonitrile and

4- Met hanesul f onyl - pi per azi ne- 1- car bon$$- chl ori de (WD 2009024502) as white
solid. M5 (mMe): 532.2 [(M+H)]. Exanple 29

6-{(8)-1-[(38, 48)-3-(4-Chl or o- phenykyanipk26- f | uor o- bi phenyl - 4-car bonyl) - pi p
eridin-4-yl]- ethoxyl-nicotinonitrile CI 15 ON WO

2010/ 086259PCT/ EP201 50591 -47- nethanone (exanple, 1, step i) the title
conpourtaous [ ehar s hip gepy iy o) LA Radiasbn 33 Bhenoyil
Chloro}gﬂgﬂﬁ 4. 00 I Jh s : oxy} -nicotinonitrile and

4' -Flu ro-bléﬁ%ﬁgﬁﬁaé a?%%y?%%gﬂggid (comrercially available) as white
solid. Ms (me): 540.4 [(M+H) ]. Exanple 30 5

[ (3SR, 4SR) -@- (5- Chl or o- pyri di n- 2-yl oxymet hyl ) - 3- (3, 4- di f | uor o- phenyl ) - pi per

i din-1-y1] " - fluoro-biphenyl -4-y1) - nmet hanone a)
1- Benzy1- 5% E4jfigﬁﬁoro-phenyl)-l,2,3,6-tetrahydro-pyridine-4-carboxy|ic
acid ethyl ester~0 1

0 N

NE N

S\

5 In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 6-{(S)-1-[(3S,4S)-3-(4-
Chloro-phenyl)-piperidin-4-yl]-ethoxy}-nicotinonitrile and 4-(5-Methyl-[1,2,4Joxadiazol-3-yl)-
benzoic acid (commercially available) as white solid. MS (m/e): 528.3 [(M+H)].

10 Example 27

4-{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(5-cyano-pyridin-2-yloxy)-ethyl]-piperidine-1-
carbonyl}-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
15  chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-

methanone (example 1, step 1) the title compound was prepared from 6-{(S)-1-[(3S,4S)-3-(4-

Chloro-phenyl)-piperidin-4-yl]-ethoxy} -nicotinonitrile and 5'-Cyano-3,4,5,6-tetrahydro-2H-



10 In anal ogy to the procedure described for the synthesis of

1- Benzyl-5- (4-chl oro-phenyl)-1, 2, 3,6- tetrahydro-pyridine-4-carboxylic acid

et hyl estwp20mx®msbe 1 a)) the title conpound was obt ai REU/HPe@08G5hY |

N- benzyl- 3- oxo- 4- pi peri di ne-carboxyl ate (commercially available) and 3, 4-

di f 1 uor ophenyl boroni c acid as yell ow vi#&cous oil. M5 (me): 358.2 [(M+H) ].

b) (3SR 4R5)-3-(3,4-Difluoro-phenyl)-piperidine-4-carboxylic acid ethyl

ester 1527Tbipfidi0%104-08638 00 RGEIERIMEM OB MaitaBid) adwhind stlidoMDfm/2): 6359 (7.6

mml) 1 -benzyl-5 -(3 ,4-difluoro -phenyl)-1,2,3 ,6-tetrahydro -pyridine-4-

car boxﬁ(MéHédi d ethyl ester in 150 nL ethanol was hydrogenated over 600 ny

Pd/C (10 %9. The catalyst was filtered off and the filtrate was evaporated

to dryness to yield 2 g (87% of thﬁxglhékgsconpound whi ch was used wi t hout

further purification in the subsequent step. Ms (me): 270.3 5 [(MH)]. c©)

(3SR, 4R5) - 3- (3, 4-Di fl uor o- pheny1) - pi peri di ne-1, 4-di carboxylic acid

1- t er t Oo{(By1-[65:4)-3 (4 Chidrogdeayl)-1A4ningthaneswfongl-piperaznenhahybonyl)-

(3SR, 4R5) - 3-.( 3, 4-Di f | uor o- phenyl) - pi peri di ne-4-carboxylic acid 10 et hyl

est gr pi%efgilé"'(g.]'?tw ™ ?‘-“Pgié@e- but yl - di carbonat and catal ytic anpunt

DMAP in 60 nL THF was stirred at roomtenperature. After evaporation the

resi due was$'subj ected to colum chromatography on silica eluting with

gr adi ent L@ed from heptane and TBVE to afford after evaporation of the

product c inir& frcactions 2.2 g (80 %9 of the title conmpound as |ight

yel | ow vi scous: oi/@/ml\/g (me): 270.1 [(M+HBoc)]. 15 d)

(3SR, 45R) -[3- (3, 49- D' f | uor o- phenyl) - pi peri di ne-1, 4-di carboxylic acid

1-tert-6b#{ ester 4- methyl ester A mxture of 2.2 g (5.9 mmol)

(35R, 4R5N< 3- (3, 4- Di f | uor o- pheny1) - pi peri di ne- 1, 4-di carboxylic acid

1-tert-putlyl ester 4-ethyl ester and 0.18 nL NaOMe (5.4N in nethanol) in 60

mL et hafjol 20 was first stirred at roomtenperature and subsequently ar

reflux UHET1 consunption of the starting material. The nixture was

evaporated to dryness and the residue subjected to colum chronat ography on

silica eluting with a gradient forned fromethyl acetate and heptane to

a; f Ol’h d Iﬁﬁhalddjg}ew&h@pm;bdlﬁe déslctihed momml theeiRbf [ (BRBY4R S pB(4-0hidrokpheng)(4-15-%)

of the tjtle ound as c urless oil. M e): 256.1 MtH Boc)]. WO

2010/ O@E&S@P g ig%zﬁlj?@y@gt(ljg f?per{d?n-1-y?]-[4-(3-rnetﬁ1gi{-[1),2,4]0xadiazo[l-(5-yl)-p eny ]]-

methanone (example 1, step 1) the title compound was prepared from 6-{(S)-1-[(3S,4S)-3-(4-

10 Chloro-phenyl)-piperidin-4-yl]-ethoxy}-nicotinonitrile and 4-Methanesulfonyl-piperazine-1-

carbonyl chloride (WO 2009024502) as white solid. MS (m/e): 532.2 [(M+H)].
Example 29

6-{(S)-1-[(3S5,45)-3-(4-Chloro-phenyl)-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidin-4-yl]-

ethoxy}-nicotinonitrile

Cl

15 F

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-



-49- e)

(3SR 4SR) - 3- (3, 4-Di fl uor o- pheny1) - 4- hydr oxynet hyl - pi peri di ne- 1- car boxyl i c
aci d tertwbunyosexsper A mxture of 1.5 g (4.2 mmol) PCT/EP2010/050591

(3SR, 4SR) - 3- (3, 4-Di fl uoro- phenyl ) - pi peri di ne-1, 4-di carboxylic 5 acid
1-tert-butyl ester 4-nethyl ester and-67-16 ¢ (4.2 mml) Li AlH4 in 50 nL THF
was stirred at roomtenperature for 1 h. Ethyl acetate, THF, water and NaOH
aq. was nediledne bﬁﬁﬁa@ﬂe waeepa)iﬂledl,tletcbﬁlpaund waepwp@recﬂ ﬁbhe@-g(ﬂ)oﬁ[@&ﬂé)-@x(&por at ed
to dryness. The residuye was subj ected ol u hr omat ogr aphy on silica

el ut i nd-grerphsny)-aicadin-4 aerPélepwﬁ &ﬁOémﬂwrﬂa@a@ ér%luamblaéwérﬁéaf@xm Bl

after QUARALALION. B, RIBLUS.0AtAI AR 1 [@RPRS 1,06 9 (77 3 of the

title compou as vi'scous co ess 228.1 [ (MtH Boc) ] .

f)

(3SR, 45R) - 4- (5- Chl or o- pyri di n- 2-yl oﬁmmphﬁlﬂ) 3-(3,4-difluoro-phenyl)-pi peri
di ne-1- carboxylic acid tert-butyl ester A mxture of 1 g (3 nmol)

Car Do) AR S é’x%&%ﬁox&mgéwﬁ-ﬁ?t%w% R PonBedting by
pyri di ARiord-bipleen %,m S1ypethandhet ert- butyl azodi carboxyl ate and 2.42 g (5

mmol ) triphenyl phosphine (polymer bound) in 70 m. THF was stirred at room
terrperatur over night. the mxture was filtered through decalite and

evaporated|to dryness. The residue was subjected to colum chromatography
on 5|I|ca ing Wth a gradient formed fromethyl acetate and heptane to
afford after e;:ég/ratlon of the 20 product containi ng fractions 1.2 g (91
% of the npound as viscous colourless oil. M5s (me): 439.1

[ (MtH) Jo

5- Chl or g/~ [(SSR 45R) - 3- (3, 4-di f | uor o- pheny1l) - pi peri di n-4-yl met hoxy] - pyri di
ne; hydnrgghl oride WD 2010/ 086259PCT/ EP2010/ 050591 - 50-

10 In analogy to the procedure described for the synthesis of 1-Benzyl-5-(4-chloro-phenyl)-1,2,3,6-
tetrahydro-pyridine-4-carboxylic acid ethyl ester (example 1 a)) the title compound was obtained
from ethyl N-benzyl-3-oxo0-4-piperidine-carboxylate (commercially available) and 3,4-
difluorophenylboronic acid as yellow viscous oil. MS (m/e): 358.2 [(M+H)'].

b) (3SR.4RS)-3-(3.4-Difluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester

15 (



A solution of 1.2 g (2.7 mmol)

(3SR, 4SR) - 4- (5- Chl or o- pyri di n-2-yl oxynet hyl ) - 3- (3, 4-di f| uor ophenyl) - pi peri d
i ne-1-carwoxyilosezei d tert-butyl ester in 15 ni met hanolPCREP2000&58t Wit h
6.8 mL HCL in dioxane (4N) and stirred for 4 h at roomtenperature. The

m xture was evaporated to 5 dryness anrd8dried under high vacuumto afford
the title conmpound which was used w thout further purification in the
subsequesdlutsdregr.2. Wg(’ﬁfi @&rho 1P 3Dedzy1{SMBL)- diﬂuo‘r"b phenyl) 1 ,2,3,6-tetrahydro-pyridine-4-

[ (3SR, 45R) - 4- (5- Chl or o- pyri di n- 2- yl oxyme )-3-( |quoro hen ¥# pi per
din- 1 cg@pxzm i NI b1t by dadaHisd T BMLMBAG IR The
proced 0

4RS) - 3'-&%51 ﬁ gé; fgf?&gd baY a)nHlAf'fﬁe( gl)lﬂaﬁet&@%s'hi%oﬁ(%a{_egiﬁ ess to y eld 2 >$ @7%%% the t1tle

eri di n<cbapbjnd w[m;h(vsalsumatWyhout[ﬁmlibl@]lnﬁaainbmaudib @bsegmantptwnmq (m/e)T@ﬁhénone
(ex le 1 tep i) the title conpound was prepared from

5- cﬁngr[@“iﬁ?ﬁsm 45R) - 3-

(3, 4-di fluoro-phenyl)-pi peridin-4-yl net hoxy] - pyri di ne; hydrochl ori de and

4" - Fl uey p3dR pRENYL3 4-&@1@6#@9&&%9 pisdrdidcC ARG iy acid ALdcAuyl cqtsr ofiryphi t e
solid. Ms (nfe): 537.3 [(MrH) ]. Exanple 31 15

[ (3SR, 48R} - 4- (5- Chl or o- pyri di n- 2-yl oxynet hyl ) - 3- (3, 4-di f| uor o- phenyl ) - pi per
idin-1-y1H4- (3-nethyl-[1, 2, 4] oxadi azol -5-y1) - phenyl Pnet hanone F In

anal ogy to the ppacedure descrlbed for the synthesis of [(3R5,

4R5) - 3- (84 hI or nyl) 4- (5-

chl oro- pyfi 2-yl 6xynet hyl ) - pi peridin-1-y1]-[4-(3-nethyl -[1, 2, 4] oxadi azo
-5-y1) - phenyly= met hanone (exanple 1, step i) the title conpound was

pr epar ed fron1 °Chl or o- 2- [ (35R, 45R) - 3-

(3, 4-difluoro-phenyl)-pi peridi n-4-yl met hoxy] - pyri di ne; hydrochl ori de and

4- (3-Methyl - WD 2010/ 086259PCT/ EP2010/ 050591 -51-

L, 2, D0xadl2aelr ey anaakoadal L EHTHE 6! Abh BRHLARL L AS AL heth t ©
14- [ 3SByd SR, 476 @l @RIt Bt R-dit @by by Eataldti€ SméudiDNINGria-cphemy! ) - pi

eridi ne-1- 5 carbonyl iperidin-l-yl}-(1-nethyl-cycl opropyl) - net hanone
P THF was stirred at rgonpl) I‘:c)enfpl)pemture Aﬂely e\}apgratlon theyr651d1¥e Wasp sub?eycte)d to column

chromatography on silica eluting with gradient formed from heptane and TBME to afford after
evaporation of the product containing fractions 2.2 g (80 %) of the title compound as light
yellow viscous oil. MS (m/e): 270.1 [(M+H-Boc)'].

15 d) (3SR.4SR)-3-(3.4-Difluoro-pheny)-piperidine-1.4-dicarboxylic acid 1-tert-butyl ester 4-

methyl ester

A mixture of 2.2 g (5.9 mmol) (3SR,4RS)-3-(3,4-Difluoro-phenyl)-piperidine-1,4-dicarboxylic
acid 1-tert-butyl ester 4-ethyl ester and 0.18 mL NaOMe (5.4N in methanol) in 60 mL methanol

20 was first stirred at room temperature and subsequently ar reflux until consumption of the starting
material. The mixture was evaporated to dryness and the residue subjected to column
chromatography on silica eluting with a gradient formed from ethyl acetate and heptane to afford
after evaporation of the product containing fractions 1.5 g (71 %) of the title compound as

colourless oil. MS (m/e): 256.1 [(M+H-Boc)'].



In anal ogy to the procedure described for the synthesis of [(3R5,

4R5) - 3- (4- chl or o- phenyl) - 4- ( 5-

chl or o- pywDaor/@ezsboxymet hyl ) - pi peridin-1-yl] - [4-(3 - ®meThPR10/030521 4] O
xadi azol-5 -yl)-phenyl] - nmethanone (exanple 1, step i) the title conpound
was prepared from 5-Chloro-2-[(35R, 45R#93- 10 (3 , 4-difluoro-phenyl)-p ip
eridin-4-ylnmetho xy] -pyridine; hydrochloride and

1- (1- ne) (BRRCYSR pp(®AdDiciaarostivyi) mhmdsisdﬁeﬂesﬂ%@ardﬁmxchhlfboaﬂiochcﬁcmmqi ally
avai l able) as off-white solid. M5 (me): 532. [(NMFD] Exanpl e 33

4-[ (3SSHS) - 4- (5- Chl or o- pyri di n- 2-yl oxynet hyl ) - 3- (3, 4-di f| uor o- phenyl ) - pi per
i di ne-1- 15

car bonyl ] 3 4, 5 et rahydro-2H[1, 3, 1bi pyridinyl-6'-carbonitrile WO
2010/ 0 m10/050591 -52- In analogy to the procedure described for
t he syn %S|é:§2 (3RS, 4RS) - 3-(4-chl oro-phenyl) - 4- (5-

chl or o- pyri di yl oxynet hyl ) - pi peri di n-1-y1]-[ 4-(3-net hyl - E1, 2, 4] oxadi azol

-5-y1) - phenyl] - °et hanone (exanple 1, step i) the title conpound was
prepared from 5-Chl oro-2-[ (3SR 4SR) - 3-

(3 4- dig hhbﬁﬁﬁ:-dfheﬁ THRI4SR Y B Hh@lﬂ)dl)rogpﬂ{dnl fayd e li@rbadgliand
( E%gno 3,4 % tetrahygro ZFFilmglbl ri g)gﬂxgrbox lic aéﬁgl
co

ragidali-oyt- @Jﬁh qsteh Hé}lethxl cster angh e gs(6|2| ramowétéﬁfé)n 5Gmp. VHF pros pijrrqd at
Exanpl

[ S, SR Rt 7 L P histe TR MO NOH 005NN ) - pi per
i di n-1 -adddd, ﬂ{b-mﬁfﬁirbmsﬁlﬂefednﬂ arfal q&@p@rzteﬁ-tddwﬁ):ssnﬁhélﬁdsmme wilt subjkcted to
column chromatography on silica eluting with a gradient formed from ethyl acetate and heptane

to afford after evaporation of the product containing fractions 1.06 g (77 %) of the title
10 compound as viscous colourless oil. MS (m/e): 228.1 [(M+H-Boc)'].

1) (3SR.4SR)-4-(5-Chloro-pyridin-2-yloxymethyl)-3-(3.4-difluoro-phenyl)-piperidine-1-

carboxvylic acid tert-butyl ester

A mixture of 1 g (3 mmol) (3SR,4SR)-3-(3,4-Difluoro-phenyl)-4-hydroxymethyl-piperidine-1-
15 carboxylic acid tert-butyl ester, 0.59 g (4.5 mmol) 5-chloro-2-hydroxy pyridine, 1.1 g (4.8 mmol)
di-tert-butyl azodicarboxylate and 2.42 g (5 mmol) triphenylphosphine (polymer bound) in 70
mL THF was stirred at room temperature over night. the mixture was filtered through decalite
and evaporated to dryness. The residue was subjected to column chromatography on silica
cluting with a gradient formed from ethyl acetate and heptane to afford after evaporation of the

20 product containing fractions 1.2 g (91 %) of the title compound as viscous colourless oil. MS

(m/e): 439.1 [(M+H)'].

g ) 5-Chloro-2-[(3SR.4SR)-3-(3.4-difluoro-phenyl)-piperidin-4-ylmethoxv]-pyridine;

hydrochloride



ON1?/ 10 In analogy to the procedure described for the synthesis of [(3R5,
4R5) - 3- (4- chl or o- phenyl) - 4- ( 5-

chl or o- pywOaT/@B63sp oxymet hyl ) - pi peri di n-1-y1]-[ 4- ( 3- net Ir¢ITAP201B/08]50K adi azo
-5-y1)-phenyl]- nmethanone (exanple 1, step i) the title conpound was
prepared from 5- Chl oro-2-[(35R, 45R) - 3-50-

(3, 4-difluoro-phenyl)-piperidin-4-yl methoxy]-pyridine; hydrochl oride and

4- thhaﬁésul | - 15 pi perazine-I|-carbonyl chloride (W2009024502) as

of f-whi t . M5 (nme): 529.2 [(MtH) ]. Exanple 35

[ (3S, 49)}- 4 (5 Chl or o- pyri di n- 2-yl oxymet hyl ) - 3- (3, 4-di f | uor o- phenyl ) - pi perid
in-1-yl1l] 63 nethyl -pyridazin-4-yl)-nmethanone WO

2010/ 086259P | P2010/ 050591 -53- In analogy to the procedure described for
t he synt hesi sv d (3RS, 4RS)-3-(4-chl oro-phenyl)-4-(5-

chl oro-pyridin-2-yloxynethyl )-piperidin-1-yl] - [4-(3 -nethyl- [1,2,4]0
xadi azol-5 -yl)-phenyl] - nethanone (exanple 1, step i) the title conpound
was pr epsrletdbrf ofon? §{(Zflnomob 23$K,3$R)-4$&)Clﬁero-pyridin—2 -yloxymethyl)-3-(3,4-difluoro-

3,4-diflu N-4-yl met hoxy]. - i di.ne droch] ori
- her npre B FPRBDTALT RSk bl PoaEiaic g 3G oamas) WharSr ik 08 01 o

M5 (T )¢l ifidRxdnd (AMhHhdlstirEex &l I?at%@orn temperature. The mixture was evaporated to
4-[ (3SR 4SR) 5- Chl or o- yrldln oxynethyl) 3- (3, 4-di fluoro-phenyl)-pip
eri di nalrinsay mérle]tu@dﬂr lBg w@mnaﬂ@wf thertjtle cpmipip walchwasmsectmt itrile
1) M A0 NS SR E ARG MPR ] o HBvsH e s of [(3RS,
chl oro- pyrldln-2 yl oxymet hyl ) - pi peridin-1-yl1]-[4-(3-nmethyl -EL, 2, 4] oxadi azol
- 5-y1) hdIGSRHUIR)-HES TG0 yvtid kel yinetis)ep-(3 ) -diferd iphbey 1 c pippodind -Wa$4'-

prepared from 5-Chl oro-2-[ (35R, 45R) - 3-
(3, 4- dﬁh@ﬂbh@hgﬁggyﬂ}ﬂﬁﬁﬁéﬂﬂﬁln 4-yl met hoxy] - pyri di ne; hydrochl ori de and
Q. 4 . :

- Oyangadal %25t06£he Y dEQyi §§& %a}ng?églg% %éﬁ‘@g"??z 2?%%%1%%-?&??%%5-] |

(comrerci a aval as o te’s
Exalpl eh®ro-pyridin-2- yloxyrnethyl) plperldm-l -yl]-[4-(3-methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-

methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-[(3SR,4SR)-3-
(3,4-difluoro-phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride and 4'-Fluoro-biphenyl-4-
carboxylic acid (commercially available) as off-white solid. MS (m/e): 537.3 [(M+H) 1.

Example 31
15  [(3SR,4SR)-4-(5-Chloro-pyridin-2-yloxymethyl)-3-(3,4-difluoro-phenyl)-piperidin-1-yl]-[4-
(3-methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-methanone

F
: N’|CI
: BN
o0=N

Q"N
\N =K
In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
20 methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-[(3SR,4SR)-3-
(3,4-difluoro-phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride and 4-(3-Methyl-



[ 4- (5-Chl oro-pyridin-2-yl oxynet hyl ) -3-(4-fl uoro-phenyl)-piperidin-I-yl1]-[1-
(1- met hyl cycl opr opanecar bonyl) - pi peri di n-4-yl pnet hanone 20 a)

(3SR, 4R5)WB-201/WBb259r 0- phenyl) - pi peri di ne-4-car boxyl i ¢ aeca/Erealopsosest er WO
2010/ 086259PCT/ EP2010/ 050591 -54- A mixture of 3.6 g (1.03 nmol)

1- Benzy1-5- (4-fl uoro-phenyl)-1, 2, 3, 6- t-8t+ ahydr o- pyri di ne-4- carboxylic acid
(Bioorganic & Medicinal Chem stry Letters 2003, 2513-2518); hydrochl ori de,
16. 6 m[1,B@oadiaxelhatydenkdic 26id Gormme 22l yrdvaitaild)an olff-whse silidr MS(rat):r5aem
tenmperature over 5 night. Further 16.6 nmL HCl in nethanol (1.25 N) was
added ad*Hhd ni xture was stirred at 70 C and subsequent |y hydr ogenat ed
with H over 360 ng Pd/C (10% for 44 h at roomtenperature. The m xture
was filtered off and evaporated to Egﬁqﬁﬂggzto yield 2.3 g (94 %9 of the
title conpound as colourless oil. M5 (nle): 238.1 [(MH) ]. b)

(3SR, 4R5) - 3- (4- Fl uor o- pheny1l) - pi peri di ne-1, 4-di carboxylic acid 1-tert-butyl
est er 4416AMR#SRP4dSi(hloro-pyridiat-Dyloxymettyd)-p(ddatillnerodplenmydbpiperidinet he
synthesi s of (3SR.4R5)-3- (.3, 4-Dif ] yor o- phen - piperidine-1,4-dicarboxylic
aci 1-°?£tF°tny HG‘?‘FFhég‘(i?y ?}A{Iéfpﬁg%-ggagprqp&@-q@{tﬂagoﬁ% npound was prepared from
(3SR, 4R5) - 3- (4- Fl uor o- pheny1) - pi peri di ne-4-carboxylic acid nmethyl ester and
di-tert.- I5 butyl-dicarbonat and catal ytic anount DMAP as col ourl ess

Vi scous Ot Ms (nfe): 238.1 [(MHBoc) ]. c)

3-(4-Fl uora pheﬁftfmpiperidine-1,4-dicarboxylic acid 1l-tert-butyl ester

4- met hyl es - In anal ogy to the procedure described for the synthesis
of (3S 45%;?2-(3,4-D'fluoro-phenyl)- 20 pi peridine-1, 4-di carboxylic acid
l-tert-bUtyl ester 4-methyl ester the title conpound was prepared from
(3SR, 4R9) -\3- (4- Fl uor o- pheny1l) - pi peri di ne-1, 4-di carboxylic acid 1-tert-butyl
ester N

o}

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-[(3SR,4SR)-3-
10 (3,4-difluoro-phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride and 1-(1-methyl-
cyclopropanecarbonyl)-piperidine-4-carboxylic acid (commercially available) as off-white solid.

MS (m/e): 532.3 [(M+H)'].
Example 33

4-[(3S,4S5)-4-(5-Chloro-pyridin-2-yloxymethyl)-3-(3,4-difluoro-phenyl)-piperidine-1-
15 carbonyl]-3,4,5,6-tetrahydro-2H-[1,3'|bipyridinyl-6'-carbonitrile

CN



WO 2010/ 086259PCT/ EP2010/ 050591 -55 - 4-nethyl ester through epinerization
with NaOMe in nethanol as a 7: 3 mxture cis :trans as col ourl ess vi scous
oil. M5 (WDep10/@eB%91 [ (MrH-Boc) ]. d) PCT/EP2010/050591

3- (4- Fl uor o- phenyl) - 4- hydr oxynet hyl - pi peri di ne- 1-carboxylic acid tert-butyl
ester 5 In analogy to the procedure dé%cribed for the synthesis of

(3SR, 45R) - 3- (3, 4-Di fl uor o- phenyl) - 4- hydr oxynet hyl - pi peri di ne-1-carboxylic
aci d t entndlogyio ths pﬁ)rcedlhe dedctibed ﬁﬁw&lewasf pBRBa4RS)-3 4 4ahloro- phenyl)-4-(5-
3-(4-Fl uoro-phenyl)-piperidine-1,4-dicarboxylic acid 1-tert -butg ester

4- met hyh Oé%wrrldlflr%fblagwnﬁf@auﬂmem% %bﬁ“o@r%@gl Up%ébeigdwaécy?l) pBenyllrt ur e

cis: tr

4-(5-Ch o%%logg Q(Xg%ﬁiel %feg é/tth[e(t @ngb? ?%Sou%r%%am%grolgll S [Ijlllopgoerzi %%%%4§R%gr boxy
lic am(ﬁl 4tchﬂmd:mtghlenyd$pmerldﬂnﬂ4 almaﬁthrggy]q)grldime lprdocdhdhuride atd SEClyled3 Ao, 6-t he
synt hesi s of (3SR ) - 4-(5- Chl or o- ri. in-2- . . : .

yl ox{; e R %9[?&1 ﬁﬁﬁpﬂ@%yl@%ﬁgﬂw -%Q?anm%aliy euilgbley pg eff-aeditg solid.
tert-buyyl mﬁ‘eztﬁzzt R e 15 corrpound was prepared through Mtsunobu
reacti on of (4- Fl'uor o-pheny1) - 4- hydr oxynet hyl pi peri di ne- 1- car boxylic acid
tert-butyl ester with 5-chl oro-2-hydroxy pyridine as col ourl ess viscous oil

(7: 3 mixture cis:trans). Ms (me): Exmple3(MmH ]. f)
5- Chl or0- 243- (4-f | uor o- phenyl) - pi peri di n- 4-yl net hoxy] - pyri di ne;

2¥dr5?c {3‘3{1%?%1})[-%—g%—@J@&ﬁ)Q@%ig%%yf&?mgﬁgﬁ)g?—%,g-ﬂﬁﬁ&ro'-ﬂ?equi)%ipl‘:ﬁﬁiﬁY-?fi]b(ﬁ-s' S

di f | uompetpheesylfpnyi-piperadinii 44)yimerianony] - pyri di ne; hydrochloride the title
conmpound was WO 2010/ 086259PCT/ EP2010/ 050591 -56- prepared from

4- (5- Chl or oz pyri di n-2-yl oxynet hyl ) - 3- (4-f 1 uor o- phenyl) - pi peri di ne- 1- car boxy
lic acidetert-butyl ester as off-white foam (7: 3 mixture cis:trans). M

m
(me): 421 [(% L
OYO/\O
N
®
o oV

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-[(3SR,4SR)-3-
(3,4-difluoro-phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride and 4-Methanesulfonyl-
15 piperazine-1-carbonyl chloride (W02009024502) as off-white solid. MS (m/e): 529.2 [(M+H)'].

Example 35

[(3S,4S)-4-(5-Chloro-pyridin-2-yloxymethyl)-3-(3,4-difluoro-phenyl)-piperidin-1-yl]-(6-
methyl-pyridazin-4-yl)-methanone



g) [445 -Chloro-pyridin-2-ylo xynethyl)-3 -(4-fluoro-phenyl)-p ip
eridin-l-yl] - I'l=(1-meth cycl opropanecarbonyl)-piperidin-4-yl]-nmethanone
5 I n analw@yotonsstise procedure descri bed for the synt hesiPSTGP20108RB91

4R5) - 3- (4- chl or o- phenyl) - 4- ( 5-

chl or o- pyri di n- 2-yl oxynet hyl ) - pi peri di-h34 - y1] - [ 4- (3- net hyl - E1, 2, 4] oxadi azol
-5-y1)-phenyl]- nethanone (exanple 1, step i) the title conpound was

pr epar &al ahdlegy to the procedure described for the synthesis of [(3RS 4RS)-3-(4-chloro-phenyl)-4-(5-

5- Chl or 0- 243- (4-f ] uorop henﬁl pi peridin-4-y

hydr octhoFe-a¥idiRd-Ylopymawy ;Hl@@%brﬂp%n@c@?ﬁh&h% Xiwb%ﬁmmél} 2heiboxyl i c

d
<6, (SRR P AR oVl 4 pEbl PO S 3
[4-(5- @ll“edlﬂuwmhdnﬁ) Ripgtidnaytretomyrhgxy3-plyddink Linrdoo ghitver el and (6 e thytippridazyt} - [ 4-

3- 1, 2,.4] oxadi | - 5- - phenyl I n anal ogy to
'Ehen%r Seesdbpti 8%@3?%@85’91@@@9&1‘% |SEF%%E((§%§ 4393 f(MJ“]T% 1 gy
4R5) - 3- (4- chl or o- pheny1l) - 4- ( 5-
chl oro-pyridi n- 2-yl oxynet hyl ) - pi perggimple3%l] - [ 4- ( 3- et hyl - E1, 2, 4] oxadi azol
-5-y1) - phenyl ] - rret hanone (exanple 1, Iﬁlt)ep i) the title conpound was

prepared from (5-Chl oro-pyridin- 2-
y| oxy et KIPR.43 ﬁl @r@bhm—pwﬂy&? ko yarathyhr313ydrdifluerg-phepxihpipesidine br opanec

ol ?gny%%‘ﬁb‘f”y@eg ﬁga‘]n idtialh £6T?i’lgﬁrﬂbq'8€'ﬁ‘g‘6‘?/54é%ﬁr3°'("58#ner cially 20 avail abl e)

as off- Wmte solid (7: 3 mxture cis:trans). Ms (me): 507.3 [(MtH) ].

Exanpl e 39

[4-(5-Chlf yridi n-2-yl oxynet hyl ) - 3- (4-fl uoro-phenyl)-piperidin-I-yl]-(4-
met hanesul faayl - pi @zin-1-yl)-nmethanone F NIlii WO

2010/ 086259BCTLEPROIO/ 050591 -57- In analogy to the procedure described for
t he syntohe is OTOBQJRS, 4RS) - 3- (4- chl or o- pheny1l) - 4- ( 5-

)

NC

10 In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-[(3SR,4SR)-3-
(3,4-difluoro-phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride and 4'-Cyano-3,4,5,6-
tetrahydro-2H-[1,2"|bipyridinyl-4-carboxylic acid (commercially available) as off-white solid.

15 MS (m/e): 552.1 [(M+H)].

Example 37

[4-(5-Chloro-pyridin-2-yloxymethyl)-3-(4-fluoro-phenyl)-piperidin-1-yl]-[1-(1-methyl-

cyclopropanecarbonyl)-piperidin-4-yl]-methanone
o F
Sn
N NS

20 a) (3SR.4RS)-3-(4-Fluoro-phenyD)-piperidine-4-carboxvylic acid methyl ester




chl oro-pyridi n-2-yl oxynet hyl ) - pi peri di n-1-y1] - [ 4- (3- net hyl - E1, 2, 4] oxadi azol

-5-y1)-phenyl] - nethanone (exanple 1, step i) the title conpound was

pr epar ed Woanoo$6158- Chl or o- pyri di n- 2- PCT/EP2010/050591

yl oxynmet hyl ) - 3- (4-f | uor o- phenyl) - pi peri din-1-y1]-[ 1-(1-met hyl -cycl opr opanec

arbonyl)- 5 piperidin-4-yl]-net hanone -ahd

4- Met hanesul f onyl - pi per azi ne- 1-carbonyl chloride (W2009024502) as

off-white id4 (7: 3 mxture cis:trans). Ms (nfe): 511.3 [(MtH) ]. Exanple

40

[ 4- (5-@rq) pyridin-2-yl oxymet hyl) - 3- (4- met hoxy- phenyl ) - pi peridin-1-yl]-[1
- (1- met hyl dycl opr opanecar bony1l) - pi peri di n-4-yl pmet hanone 10 I ON......... C

| a)

1- Benzyl- 5- (4- et hoxy- phenyl) -1, 2, 3, 6-tetrahydro-pyridi ne-4-carboxylic acid

t hyl f
ctiyl SR hBiorg b BORhOd P S-SR dERRLIDCRs ok Slie SpRer 5 Of,
et hyl estbekylidweid (Blbergamm&)Mndhom (meemﬁﬂyddztn‘ermﬂ%t Pyl3-2§18LShydrochloride,
e Bl Rt hmol £ S2K5 S ELE e Toe AP SO B el 2
(3SR 4Rt Srrthic MBS, B XY HRN GRS RS rz'sqil)"@as‘lad%l@d{ Bk 'nﬁxt%?é Ha&liivdd £5beC

In anal ogy to the procedure described for the synthesis of
(3SR, 4RBY S®S€®;emtlmhfydmgbmmmnkr Hyp-ova3 ¢ pe Pl lé24)-fondbbxriioom auipdragtrhy |

2358; 0 s g%il s Cog’g%}%ggg\lg\g@ e%pedrl)rg’[reg go Iirry%égs 0 ylepdz A } g (9& Z‘}A)) ofv}(l)e title
compound as colourless oil. MS (m/e): 238.1 [(M+H)].

b) (3SR.4RS)-3-(4-Fluoro-phenyD)-piperidine-1.4-dicarboxylic acid 1-tert-butyl ester 4-methyl

10  ester

In analogy to the procedure described for the synthesis of (3SR,4RS)-3-(3,4-Difluoro-phenyl)-
piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester the title compound was prepared
from (3SR,4RS)-3-(4-Fluoro-phenyl)-piperidine-4-carboxylic acid methyl ester and di-tert.-

15 butyl-dicarbonat and catalytic amount DMAP as colourless viscous oil. MS (m/e): 238.1 [(M+H-
Boc) '].

¢) 3-(4-Fluoro-phenvl)-piperidine-1.4-dicarboxvlic acid 1-tert-butyl ester 4-methyl ester

><oj\N

F

In analogy to the procedure described for the synthesis of (3SR,4SR)-3-(3,4-Difluoro-phenyl)-
20 piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-methyl ester the title compound was
prepared from (3SR,4RS)-3-(4-Fluoro-phenyl)-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester



-58- net hoxy-phenyl)-1, 2, 3, 6-tetrahydro-pyridi ne-4-carboxylic acid ethyl
ester through hydrogenati on over Pd/C as col ourless viscous oil. M5 (me):
264. 1 [ ( MwdI)20]0/08625p PCT/EP2010/050591

(3SR, 4R5) - 3- (4- Met hoxy- phenyl) - pi peri di ne- 1, 4-di carboxylic acid
1-tert-butyl ester 4-ethyl ester 5 Y.-55-1n analogy to the procedure

descri bed for the synthesis of (3SR 4R5)-3-(3,4-Difluoro-phenyl)-

pi per i di-methdl dtaitb@uploxyihictizatmndyith NeOMdDintiydthanl &4 a 2- Bhigtlreasd.ginstRe title
conpound. was prepared from .

(3SR, 4RslouseysAigephotkMBKEYR)133%! HM1&iBMs) 4- carboxyl i c acid ethyl ester and
di-tert.- butyl-dicarbonat and catal ytic anount DMAP as col ourl ess vi scous
oi | . M) (3fm-@hﬁorg%e&vlﬂ-@%ox%eﬁ%—%iﬂeridi&)1-carboxvlic acid tert-butyl ester

3- (4- Met hoxy- phenyl )-pi peridine-I,4-dicarboxyl1c acid 1I-tert-butyl ester
4-ethyl ester In analogy to the procedure described for the synthesis of
(3SR, 45R) ; 30( 3, 4- FPHbr 0- phenyl) - pi peri di ne- 1, 4- di car boxylic acid
1-tert-E?ﬁ%9LﬁL nmet hyl ester the title conpound was 15 prepared from

( 3SR, 4R8) -3- (- Met hoxy- pheny1) - pi peri di ne- 1, 4-di carboxylic acid
l-tert-butyl ester 4-ethyl ester through epinerization with NaOEt in
ethanol as a 1:1 @i xture cis:trans as colourless viscous oil. M5 (me):
264.1 [(MtH-Boc) ]. e)

4- Hydr oxymet hy1- 3- (4- met hoxy- phenyl) - pi peri di.ne- 1- car boxylic aci
tert bdpyralesy b b e dr oL bk BrBotor6esEo1S -5 BifuS-phenyt)-4-
hydroxymethyl-piperidine-1-carboxylic acid tert-butyl ester the title compound was prepared

from 3-(4-Fluoro-phenyl)-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-methyl ester
through reduction as colourless viscous oil (7: 3 mixture cis:trans). MS (m/e): 210.1 [(M+H-
Boc) '].

10  ¢e) 4-(5-Chloro-pyridin-2-yloxymethyl)-3-(4-fluoro-phenyl)-piperidine-1-carboxylic acid tert-

butyl ester
o F
Fhe T
o] l N

In analogy to the procedure described for the synthesis of (3SR,4SR)-4-(5-Chloro-pyridin-2-
yloxymethyl)-3-(3,4-difluoro-phenyl)-piperidine-1-carboxylic acid tert-butyl ester the title

15 compound was prepared through Mitsunobu reaction of 3-(4-Fluoro-phenyl)-4-hydroxymethyl-
piperidine-1-carboxylic acid tert-butyl ester with 5-chloro-2-hydroxy pyridine as colourless
viscous oil (7: 3 mixture cis:trans). MS (m/e): 421.2 [(M+H)'].

1) 5-Chloro-2-[3-(4-fluoro-phenyD-piperidin-4-ylmethoxv]-pyridine; hydrochloride

20 In analogy to the procedure described for the synthesis of 5-Chloro-2-[(3SR,4SR)-3-(3,4-
difluoro-phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride the title compound was



-59- In analogy to the procedure described for the synthesis of

(3SR, 4SR) - 3- (3, 4-Di fl uor o- phenyl) - 4- hydroxynet hyl - pi peri di ne-1-carboxylic
aci d tertwbupylosesper the title conpound was prepared fIPEREP2010/050591

3- (4- Met hoxy- phenyl ) - pi peridi ne-1, 4-di carboxylic acid 1-tert-butyl ester
4-ethyl ester through reduction as col-d¢+1ess viscous oil (1:1 mixture
cis:trans). Ms (nmfe): 222.1 [(MtH 5 Boc)]. f)

4- (5- Clpreppacedpydr di-(5- (Zhlwoomm Dys}l()xﬁne(tHyl)rBI(hQXMrd)bWID)plpérilﬁﬁé ticadoiyléar box
ylic acid tertbutyl est I n anal og t he procedure descrlbeg for the
synt he<rid teit- e@éastalsﬁ)of&wme @ﬂ%%ﬁgy ?IIHP ﬁLSéran&)oMS (m/e): 421.2 [(M+H)'].

yl oxynet hyl ) - 3-(3, 4-di f| uor o- phenyl) - pi peri di ne-1-carboxylic acid

tert - by yA(£8h&ho tpbﬁdlhlz bsxgﬁmgurgd(m&rer&eevl?gl&haﬁugbnMlt@ YRRy reacti on
of 4- Fydroxynethyl- (4 ne oxy eny I)-pi peridine-1-carboxylitc acid

\ ) &vP-hetiemoe pyri di ne as col ourl ess vi scous oi

11 mxture cj st 433,
(L1, my a%{l?%f Shﬁéﬁ}s@w Reliis }0.5 et 5T Peks: #BSY3-shior-penyD-4-(5-
hydr OC th kb f5rid.y bty gii i RS/ PEAGERUNGL B 8ok eIy} eyt hesi s

of 5-Chloro % 4SR
di fl uorﬂ@ﬁﬂpfr’ﬁ@ﬁ? rapipfsel, |stnpr1) wlﬁ@pmwr}d Wo¥ Prghared faput-6direr[de(dtftwrei t | e

COMPOUS NP LREARR LG LI R A5 B RSl -yl Butyiret hT) -3 - (4- et ho

Xy-p h di'ner i'c acl ester as off-white
f oam ( ibyd-loﬁﬂophwc@rb@hﬁl)-ﬁ)ﬁ@ﬂlﬂ)ne-él\/&rbdﬂ}&l): acBRBohmReLidl(M)lhble) &3)off-44hfe solid

-Chl oro-pyridin-2-yl o xyne n% &% met ho xy-p henyl)-p ip eridin-1-yl] -
|1 =k0- &%tf}r:ml%y@l%sp?%bﬁ\é@émﬁ‘é 4 KMBEHN Hi n- 4-y1] - met hanone WD
2010/ 086259PCT/ EP2010/ 050591 - 60-

Example 38

[4-(5-Chloro-pyridin-2-yloxymethyl)-3-(4-fluoro-phenyl)-piperidin-1-yl]-[4-(3-methyl-
[1,2,4]oxadiazol-5-yl)-phenyl]-methanone

15 In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from [4-(5-Chloro-pyridin-2-
yloxymethyl)-3-(4-fluoro-phenyl)-piperidin-1-yl]-[ 1-(1-methyl-cyclopropanecarbonyl)-
piperidin-4-yl]-methanone and 4-(3-Methyl-[1,2,4]oxadiazol-5-yl)-benzoic acid (commercially

20 available) as off-white solid (7: 3 mixture cis:trans). MS (m/e): 507.3 [(M+H)'].

Example 39

[4-(5-Chloro-pyridin-2-yloxymethyl)-3-(4-fluoro-phenyl)-piperidin-1-yl]-(4-

methanesulfonyl-piperazin-1-yl)-methanone

-
o

-t &

\\S/NJ © RS

P ‘

N =
Cl



In anal ogy to the procedure described for the synthesis of [ (3RS,

4RS) - 3- (4- chl or o- pheny1l) - 4- ( 5-

chl or o- pywDaor/@ezsboxymet hyl ) - pi peridin-1-yl] - [4-(3 - ®meThPR10/030521 4] O
xadi azol-5 -yl)-phenyl] - nmethanone (exanple 1, step i) the title conpound
was prepared from -57-

5- Chl or 0- 243- (4- met hoxyphenyl) - pi peri di n-4-yl nmet hoxy] - pyri di ne,

hydr ochh @ﬁéldgy @nte procdduredbyctibedfor the synthesis of [(3RS, 4RS) 3-(4-chloro-phenyl)-4-(5-
cycl opr gopanecar bonyl) - pl%gl‘l di ne- 4-carboxylic aci io onmer ci al I avai | abl e)

as of f CUere-@YEdndyloxymethy Rnipesidit-&- W dnSymethel-{ - dloxadiag 1 A-yly- ml]

Exanpl
[ 4- (5- %“1#%1“8“%%’? A e b A e g e I i

- ( 3- metyloayiniet1R;DA3-¢4-dldb s phengh ypiper plve iyyll)-FlrEtE Ilnaﬂhgheyclomomnecarbbrl‘gld) 10 In
analso y.to. the procedure dgsc ed f the synthesi c[q
4R5)2 3 _pemir]éim- ~yl- t@ 51\/|Jet anesultonyl-piperazine-I-car onyl hloride’

chl or o mza@oozﬂsmb %aﬂ:%&meélsl)n@(p%rm&me Cisthhey. M@(hR)- TR ArH)T, 2, 41 0

xadi azol 5 -yl)-phenyl] - methanone (exanple 1, step i) the t|tIe corrpound
was prepared from 5-Chl or o- 243- ( 4- nmet hox phenyl) pip eridin-4-ylnmetho xy]
-pyridine, hydrochloride and 4-(3 Emlh}}%W[l 2, 4] o xadi azol -5 -y1)- 15
benzoic acid (conmmercially available) as off- white solid (1:1 mxture

Tha (6T GHG R din- B dmeliliEd g "?‘?%Wn@e%)ymsﬁenyﬁ- o Brtmetat s car

onyl] - c§clépﬁ)[ﬁmbatnbahylgl-rp®pe}idh{1 U Al mgikandglieny! - 5' -carbonitrile
Nogeodh
] T

a) 1-Benzyl-5-(4-methoxy-phenyl)-1,2.3.6-tetrahydro-pyridine-4-carboxylic acid ethyl ester

10

In analogy to the procedure described for the synthesis of 1-Benzyl-5-(4-chloro-phenyl)-1,2,3,6-
tetrahydro-pyridine-4-carboxylic acid ethyl ester the title compound was prepared from ethyl N-
15  benzyl-3-oxo0-4-piperidine-carboxylate and 4-methoxyphenylboronic acid as yellow viscous oil.

MS (m/e): 352.3 [(M+H)'].

b) (3SR.4RS)-3-(4-Methoxy-phenyl)-piperidine-4-carboxylic acid ethyl ester

)

o'
—/o<2

In analogy to the procedure described for the synthesis of (3SR,4RS)-3-(3,4-Difluoro-phenyl)-
20 piperidine-4-carboxylic acid ethyl ester the title compound was prepared from 1-Benzyl-5-(4-



In anal ogy to the procedure described for the synthesis of [(3R5,

4R5) - 3- (4- chl or o- phenyl) - 4- ( 5-

chl or o- pywDaor/@ezsboxymet hyl ) - pi peridin-1-yl] - [4-(3 - ®meThPR10/030521 4] O
xadi azol-5 -yl)-phenyl] - nmethanone (exanple 1, step i) the title conpound
was prepared from -38-

5- Chl or 0- 243- (4- met hoxyphenyl) - pi peri di n-4-yl nmet hoxy] - pyri di ne,

hydr oc rhahd-deptandl) ', 2, Qpasdah’déo- Mlh@ur@fwdybc a4t ethy\Qster through

2010/ 086259PCT/ EP2010/ 050591 - 61- 21bi pyri dlng carboxylic acid

( commeMyRIZEYRtp HvERRY/E)as g8 0(‘:}¥1FS~S\M¥E°PBS %Mé (049) 1264 LIGF s: tr ans). M
(me): 546.2 [(MrH)]. Exanple 43

[4 ('5- S 0ARYY- g M dnddyoxneneh i ok iddacl A ra%abwsa@n@ hamiL e RubRIchEl ety 1] - (4
- 5 met hanesul fonyl - pi perazi n-1-y1) - met hanone 'n analogy to the
procedugster descri bed for the synthesis of [(3R5,

4R5) - 3- (4- chl or o- phenyl) - 4- ( 5-
chloro-pyridin-2-y|oiynethyl)-piperidin-I-y1]-[4-(3-nethy|-E1,2,4]oxadiazo|
-5-y1) - phenyl ] none (exanple 1, step i) the title conpound was
prepar ed(f rjom 5- ro-2-[3-(4-nethoxy- 10

phenyl ) “/pPpelii dj n- -4- yl met hoxy] - pyri di ne, hydrochl ori de and

4- Met hanesul f yW’plpera2|ne 1- carbonyl chloride (W2009024502) as
off-gwnte solid f% 1 mxture cis:trans). Ms (nfe): 523.5 [(MtH)]. Exanple
44

[ (3SR, 4SR) - 4- ( 5- Chl or o- pyri di n- 2-yl oxynet hyl ) - 3- phenyl - pi peridin-1-y1Hl-(1-
met hyl 1B apM64PRN 1A PRRSAID a8 Libe iR elhd Hinflredis Wi PISK hROPAS3, mlﬂuom phenyl)-

(35R, 4R5) - 3- Phenyl - pi peri di ne-4-carboxylic acid ethyl este
piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-cthyl ester the title cornpound was prepared

from (3SR,4RS)-3-(4-Methoxy-phenyl)-piperidine-4-carboxylic acid ethyl ester and di-tert.-
butyl-dicarbonat and catalytic amount DMAP as colourless viscous oil. MS (m/e): 264.1 [(M+H-
10 Boc)'].

d) 3-(4-Methoxy-phenyl)-piperidine-1.4-dicarboxvlic acid 1-tert-butyl ester 4-cthyl ester

|
aced
™

In analogy to the procedure described for the synthesis of (3SR,4SR)-3-(3,4-Difluoro-phenyl)-

piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-methyl ester the title compound was
15 prepared from (3SR,4RS)-3-(4-Methoxy-phenyl)-piperidine-1,4-dicarboxylic acid 1-tert-butyl
ester 4-cthyl ester through epimerization with NaOEt in ethanol as a 1:1 mixture cis:trans as

colourless viscous oil. MS (m/e): 264.1 [(M+H-Boc)'].

e) 4-Hydroxymethyl-3-(4-methoxy-phenyl)-piperidine-1-carboxvlic acid tert-butyl ester

|
aaced




In anal ogy to the procedure described for the synthesis of

(3SR, 4R5) - 3- (3, 4-Di fl uoro- phenyl) - 20 pi peridi ne-4-carboxylic acid ethyl
est er thewoizplosczsapound was prepared from 1-Benzyl-5- PCI/EP2010/050591
phenyl-1, 2, 3, 6-tetrahydro-pyridi ne-4-carboxylic acid ethyl ester

((Bi oorganic & Medicinal WO 2010/ 08625%9PCT/ EP2010/ 050591 -62- Chemistry
Letters 2003, 2513-2518) through hydrogenation over Pd/ C as col ourl ess

vi scoudn @hdlogMd therp@kedudddeskribédVibrthd synthesis of (3SR,4SR)-3-(3,4-Difluoro-phenyl)-4-
(3SR, 4R5) - 3- Phenyl - pi peri di ne-1, 4-di carboxylic acid 1-tert-butyl ester

4- et hy hygeoxgmethyl-giperidingdr gghopdic prig tﬁ?@é@?ﬁ G e EEs PHBROYNG WASHECRAIS hesi s
of (35 Y 0 Qe PRENY 1)1 i syl  d
l-tert- Oéi}tsél(z‘ g\g%tgqr”%haé{nk%/jﬂﬁ esrt ér %l’%edl%ﬁ@lgg%@u%g%vl\gg%%{eggar gé%@%m
(3SR, 4REpugh Ridectydn g3ioénirldssmascdus ail A xlymixturecisctratsh WIS @sfegr228nid[ (M+H-

di tselrvé - %ﬂt yl - di carbonat and catal ytic anount DVAP as col ourl ess vi scous
oi | . Cile): 234.1 [(MtH-Boc) ]. ¢©)

(3SR, 45R) - 3- Phenyl - pi peri di ne-1, 4-di carboxylic acid 1-tert-butyl ester

4- et hylp) £33 @hIckD-pyrilh-2RRIXQEN%tHYD-3-ME RIS HIE 8y 18 HeFilRed -£@B04/E asMNEREeS S
of (3SR 45R)-3-(3,4-D fluoro-phenyl)- piperidine-1,4-dicarboxylic acid

1-t ert botslgsteest er 4-methyl ester the title conpound was prepared from
(3SR, 4R5) - 3- Phenyl - pi peri di ne-1, 4-di carboxylic acid 1-tert-butyl ester
4-ethyl ester thr ougr|1 epinerization with NaOEt in ethanol as white solid.
M (me): 234.1 B 15 Boc) ]. d)

(3SR 4 -041J-\N dr t hyl- 3- phenyl - pi peri di ne- 1-carboxylic acid tert-butyl
ester

N
Zal

In analogy to the procedure described for the synthesis of (3SR,4SR)-4-(5-Chloro-pyridin-2-

10 yloxymethyl)-3-(3,4-difluoro-phenyl)-piperidine-1-carboxylic acid tert-butyl ester the title
compound was prepared through Mitsunobu reaction of 4-Hydroxymethyl-3-(4-methoxy-
phenyl)-piperidine-1-carboxylic acid tert-butyl ester with 5-chloro-2-hydroxy pyridine as
colourless viscous oil (1:1 mixture cis:trans). MS (m/e): 433.2 [(M+H) 1.

g) 5-Chloro-2-[3-(4-methoxy-phenyl)-piperidin-4-ylmethoxy]-pyridine, hydrochloride

15 Cl

In analogy to the procedure described for the synthesis of 5-Chloro-2-[(3SR,4SR)-3-(3,4-

difluoro-phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride the title compound was

prepared from 4-(5-Chloro-pyridin-2-yloxymethyl)-3-(4-methoxy-phenyl)-piperidine-1-

carboxylic acid tert-butyl ester as off-white foam (1:1 mixture cis:trans). MS (m/e): 333.4
20 [(M+H)T.

h) [4-(5-Chloro-pyridin-2-yloxymethy)-3-(4-methoxy-phenyD)-piperidin-1-yl]-[1-(1-methyl-

cyclopropanecarbonyl)-piperidin-4-yl]-methanone




WO 2010/ 086259PCT/ EP2010/ 050591 -63- from)

(3SR, 4SR) - 3- Phenyl - pi peri di ne-1, 4-di carboxylic acid 1-tert-butyl ester

4- et hyl esbDepi1dsszsagh reduction as col ourl ess vi scous oOPCI/EW1005@Y1 314.0
[(MiNa)]. e)

(3SR, 45R) - 4- (5- Chl or o- pyri di n- 2-yl oxyné®-hyl ) - 3- phenyl - pi peri di ne- 1- car boxyl
ic acid tertbutyl ester 5"Ici In analogy to the procedure described for

t he synh hﬂﬁb@y Q)fthé §1$Beeﬁ53)ics‘ér1()5d fon ltigy 9mpyesis dif (3RS, 4RS)-3-(4-chloro- phenyl) 4-(5-
yl oxynet hyl) d|fluoro phenyl) - pi peri di ne-1-car boxyl i c

t ]?rt bﬁ%l&?lro-wl@ﬂ %Wexymﬁqh@ JidpRsEid YNals-repay el - %f‘\]oéa‘b‘ﬁZ%?lélﬁrﬁiSwl]r eacti on
3S
Cbr o dFnd b DRl s SrBREbu P RCp A o SRR, Ol

tert-but i ne as col ourl s 10 V|§%ous
oi | . Mph¢tmylepiped®iB- @yl[rl(dthdﬂ)y]-pyritﬂl)le hydrochloride and 1-(1-methyl-

5-ChJ or o- 2 en, eri din-4-yl net hoxy) - pyt,i di .ne, rochl ori de
PRSE RS TSran & e Rt o M AR L aﬁﬂ&%@ﬁ}ﬁ@%@%%@@ e Sl

synt he%n § hiktuRe ‘e'}aln%sa 219 (3SR 5&@8)[(1@1+ _ _
di f1 uoro- phenyl) - pi peri di n- 4-yl met hoxy] - pyr|d|ne hydrochl oride the title

conpound was 15 prepared from
(3SR 45R) - 4- (5- Chl or o- pyri di n- 2- y| obyarepleydl) - 3- phenyl - pi peri di ne- 1- car boxy
ic acid tert-butyl ester as off-white foam M (nme): 303.3 [(M-H)] g)

(S 187 b 0 hor Gl e TR DY o RN Pl Atk - 11

[1,2,4]oxadiazol-5S-yl)-phenyl]- methanone

10 >’N o

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-[3-(4-methoxy-
phenyl)-piperidin-4-ylmethoxy]-pyridine, hydrochloride and 4-(3-Methyl-[1,2,4Joxadiazol-5-yl)-

15 benzoic acid (commercially available) as off-white solid (1:1 mixture cis:trans). MS (m/e): 519.3
[(MH)T.

Example 42

4-14-(5-Chloro-pyridin-2-yloxymethyl)-3-(4-methoxy-phenyl)-piperidine-1-carbonyl|-
3,4,5,6-tetrahydro-2H-[1,2']|bipyridinyl-5'-carbonitrile

o) o
OAN
‘\ N °© RS
\

P ~N N~

20 NT Cl

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-[3-(4-methoxy-

phenyl)-piperidin-4-ylmethoxy]-pyridine, hydrochloride and 5'-Cyano-3,4,5,6-tetrahydro-2H-



In anal ogy to the procedure described for the synthesis of [(3R5,
4R5) - 3- (4- chl or o- phenyl)-4-(5- 20
chl or o- pywO@dDT/@B63sb oxynmet hyl ) - pi peri di n-1-y1] - [ 4- ( 3- net rgirAP2)18/08]50kadi azol
-5-y1)-phenyl] - nethanone (exanple 1, step i) the title conpound was
prepared from 5- Chl oro-2-((35,45)-3- -61-
phenyl-piperidin-4-y|nethoxy)-pyridine, hydr ochl ori de and

1- ( 1- ngt 2Ybipondihpp4-0pdoedar anicdmmdeipky wliﬂable}l—as arfbokiyd dodida¢ildnixture
(comercially available) as off-white solid. M5 (me): 496.4 [(MH)]. WO
2010/ 0SEXESEMEERFI 0T T0EN gl Exanpl e 45
[ (3SR, 4SR) - 4- ( 5- Chl or o- pyri di n- 2-yl oxynet hyl ) - 3- phenyl - pi peridin-1-y1]-(6-m
et hyl pyri dazi n-4-yl) - net hanone 5Ehﬁnﬁ@% ogy to the procedure described
for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chl oro-pyridi n-2-yl oxynet hyl ) - pi peri di n-1-y1]-[ 4-(3-net hyl - E1, 2, 4] oxadi azol
- 5 yl) | (@1 ro- prrtidiardpite xy me thyb-2-(4-methexy- pl)elwﬂieplpﬂndm tollipdund was

P! s bR Sp Rl L -5 RR0RE hyar ochl or i de and
6- Met hyl - pyri dazi ne- 4-carboxylic acid (W2009019163) as off-white solid. M
(me): 423.3  (M+ °~10Exanpl e 46

[ (3SR, 4S NJK 0- pyri di n- 2-yl oxynmet hyl ) - 3- phenyl - pi peridin-1-yl]-[4-(
3- nethylL\vz 4] oxadiazgl - 5-y1) - phenyl Pmet hanone In anal ogy to the
procedura descri bed flor]the synthesis of [(3R5,

4R5) - 3- (4- chl or o- phéﬂiﬁ%hﬂ (5- 15

chl oro- pyri di n-2-yl oxymet hyl ) - pi peri din-1-y1]-[4-(3-nethyl -EL, 2, 4] oxadi azol

-5-y1) 'Ig Qﬁ # o tgfntb%g € F%§§3%§0? éﬂe syRtRBis of [(BRS, 4R )-8 (£ IABAKPRLNYBS-(5-

prepare or o-
phenyl cblomypyﬂdm-%yly)kymeﬂhgb;s)p)ipqni)dliﬂ-dﬁyrh]e[4 Gyaethgh| 162, ﬂ}(baaﬁmcbl-s yl)-phenyl]-

gs( gf ]lc\/E r%m%h Bq%@gllp? @ azé’shﬁ tﬁ%éoélpt[gﬁrwﬁo' sC q)ree‘ga!lrgd om ngr%lil olr(oa I2I [%- \-/r%!ctLog!-e)
10  phenyl)-piperidin-4-ylmethoxy]-pyridine, hydrochloride and 4-Methanesulfonyl-piperazine-1-
carbonyl chloride (W02009024502) as off-white solid (1:1 mixture cis:trans). MS (m/e): 523.5
[(M+H)T.

Example 44

[(3SR,4SR)-4-(5-Chloro-pyridin-2-yloxymethyl)-3-phenyl-piperidin-1-yl]-[1-(1-methyl-

15 cyclopropanecarbonyl)-piperidin-4-yl]-methanone

a) (3SR.4RS)-3-Phenyl-piperidine-4-carboxvlic acid ethyl ester

2

.0

i

In analogy to the procedure described for the synthesis of (3SR,4RS)-3-(3,4-Difluoro-phenyl)-
20 piperidine-4-carboxylic acid ethyl ester the title compound was prepared from 1-Benzyl-5-
phenyl-1,2,3,6-tetrahydro-pyridine-4-carboxylic acid ethyl ester ((Bioorganic & Medicinal



WO 2010/ 086259PCT/ EP2010/ 050591 - 65-

4-[(3S, 4S) - 4- (5- Chl or o- pyri di n- 2-yl oxynet hyl ) - 3- phenyl - pi peri di ne-1-car bony
|]-3, 4, 5W0220esadsydr o- 2H-[ 1, 21bi pyri di ny1-5' - car boni t r iPC&/EP201@M5(4501 anal ogy
to the procedure described for the synthesis of [ (3RS,

4RS) - 3- (4-chl or o- pheny1)-4-(5- 5 -62-

chl or o- pyridi n-2-yl oxynet hyl ) - pi peridi n-1-yl1]-[4-(3-net hyl - E1, 2, 4] oxadi azol
- 5- y1) (Mhatiytd] Ecttoed 26030081 3-2Xi@yHreugdh hyglr@genitiod dier PUIC & cxddqprRuNdissas oil.
prepared from 5- Chl oro-2-((3S, 4S) - 3-

pheny!| M p8rS)dt - ULt hoxy) - pyri di ne, hydrochl ori de and

5'-Cyano- 3, 4,5, 6-tetrahydro-2H 1, 21bi pyri di nyl-4-carboxylic acid

(l con m;ﬁgﬁ g?ééll%XR@-Y-@lﬁh@Nl@ip&ﬁiiﬁ-i,Ayﬂ?éatrﬁ‘ox%% lafid MR8t R)ester 3 Qi1 bEMHH) ] -

[ (38, 48)-4-(5-Chl oro-pyridin-2-yl oxynmet hyl ) - 3-phenyl - pi peridin-I|-yl]-(4-net
hanesul%n%l pi c@: n- 1-y1) - met hanone 1 0=Szc, 1 In analogy to the

pr ocedu ricbed for the synthesis of [(3R5,

4R5) - 3-(4-c r@’-phenyl)-4-(5-

f

5 In analogy to the procedure described for the synthesis of (3SR,4RS)-3-(3,4-Difluoro-phenyl)-
piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester the title compound was prepared
from (3SR,4RS)-3-Phenyl-piperidine-4-carboxylic acid ethyl ester and di-tert.-butyl-dicarbonat
and catalytic amount DMAP as colourless viscous oil. MS (m/e): 234.1 [(M+H-Boc) .

¢) (3SR.4SR)-3-Phenyl-piperidine-1.4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester

10 [

In analogy to the procedure described for the synthesis of (3SR,4SR)-3-(3,4-Difluoro-phenyl)-
piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-methyl ester the title compound was
prepared from (3SR,4RS)-3-Phenyl-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl
ester through epimerization with NaOEt in ethanol as white solid. MS (m/e): 234.1 [(M+H-

15 Boc)'].

d) (3SR.4SR)-4-Hydroxymethyl-3-phenyl-piperidine-1-carboxvlic acid tert-butyl ester

In analogy to the procedure described for the synthesis of (3SR,4SR)-3-(3,4-Difluoro-phenyl)-4-
hydroxymethyl-piperidine-1-carboxylic acid tert-butyl ester the title compound was prepared



15

chl or o- pyridi n-2-yl oxynet hyl ) - pi peridi n-1-yl1]-[4-(3-net hyl - E1, 2, 4] oxadi azol
-5-y1) - phEaytijvosmsbhanone (exanple 1, step i) the titl ePCOmpPoUNNSOTAL
prepared from 5-Chl oro-2-( (35, 45) - 3-

phenyl - pi peri di n- 4-yl met hoxy) - pyri di ne¢3-hydrochl ori de and

4- Met hanesul f onyl - pi perazi ne-1- carbonyl chloride (W2009024502) as

of f - whiftogn ¥ (I SRI4SNS3-Phte)l-pipk@iding- [, 4 MiddhHoxylid\6rid A 110/ 62 SORCT/HR2 A& 050591

- 66_ . . . +

4- { ( 35 trgpghyraductian a5colqykiesviscons pildyIS1nye: 314D EMBNY- bhenoxy) - et hyl ppi peri
di ne-1- carbonyl}-3,4,5,6-tetrahydro-2H[1, 21bi pyridinyl-5'-carbonitrile Cl
a) ¢) (3SR.4SR)-4-(5-Chloro-pyridin-2- Vloxvrnethyl) 3- henvl piperidine-1-carboxylic acid tert-
(3S,4S)-3-(4-Cnloro-phenyl)-4-1T(S 8I chi Ooro- phenoxy) - et hyl J-pi peri di
ne b) mle_stai 5 Cl  In anal ogy to the procedure described for the
synthesis of 2- {(SR)-1-[ (3SR, 4SR)-1-Benzyl-3-(4-

chl oro- phenyl) p:@rl di n-4-y1] - et hoxy}-5-chl oro-pyridine the title conpound

was pre%gsgg fro

(R-1-] nzyl 3-(4-chl oro- phenyl) - pi peri di n-4-y1] - et hanol and
3, 4-Di chl oro* | | owed by renoval of the benzyl protecting group by
treastmant with 1-ch! groethyl

In analogy to the procedure described for the synthesis of (3SR,4SR)-4-(5-Chloro-pyridin-2-
yloxymethyl)-3-(3,4-difluoro-phenyl)-piperidine-1-carboxylic acid tert-butyl ester the title
compound was prepared through Mitsunobu reaction of (3SR,4SR)-4-Hydroxymethyl-3-phenyl-
piperidine-1-carboxylic acid tert-butyl ester with 5-chloro-2-hydroxy pyridine as colourless

10 viscous oil. MS (m/e): 403.2 [(M+H)'].

1) 5-Chloro-2-((3S.4S)-3-phenyl-piperidin-4-ylmethoxy)-pyridine, hydrochloride

H
o @
HI\O\/
o}
~

N =

Cl

In analogy to the procedure described for the synthesis of 5-Chloro-2-[(3SR,4SR)-3-(3,4-
difluoro-phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride the title compound was

15 prepared from (3SR,4SR)-4-(5-Chloro-pyridin-2-yloxymethyl)-3-phenyl-piperidine-1-carboxylic
acid tert-butyl ester as off-white foam. MS (m/e): 303.3 [(M+H)'].

2) [(3SR.4SR)-4-(5-Chloro-pyridin-2-yloxymethyl)-3-phenyl-piperidin-1-y1]-[ 1-(1-methyl-

cyclopropanecarbonyl)-piperidin-4-yl]-methanone

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-

20  chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-((3S,4S)-3-
phenyl-piperidin-4-ylmethoxy)-pyridine, hydrochloride and 1-(1-methyl-cyclopropanecarbonyl)-
piperidine-4-carboxylic acid (commercially available) as off-white solid. MS (m/e): 496.4
[(MH)T.



10 chl orof ormate, DI PEA and net hanol and used wi thout further purification
in the subsequent step. <c¢) 4-

{(3S, 4S) -Wo(2410a18b250 0- phenyl) - 4-[ (S) - 1- ( 3, 4- di chl or o- phe reXEP2&EVI0505P pi peri d
ine-1- carbonyl} -3,4,5 ,6-tetrahydro-2H [1, 21bipyridinyl-5 -carbonitrile
I n anal ogy to the procedure described-64r the synthesis of [(3RS,

4RS) - 3- (4- chl or o- phenyl) -4-(5- 15

chl oro-pyri di n-2-yl oxynmet hyl ) - pi perEimplé-4$1] - [ 4- (3-nethyl -[ 1, 2, 4] oxadi azol
-5-y1)-phenyl] - nmethanone (exanple 1, step i) the title conpound was
prepare? fr§n1 . L

( 35, 45)(3PRASRI-(rEHeipyryridingZ-woxymethyd)-3ipbenYrRjppadinsloyll-(@msihyl-pi peri di n
e and ﬁ;?ﬁMgﬂQ¢§lﬂn§m§hgﬁgrahydro-ZH[1,21bipyridiny1-4-carboxylic acid
(come gially avgilable) as viscous yellowoil. M5 (me): 597.4 [(MtH)].
20Exanpl e 50

4-{(3S, 45) - 4- Chl oro-phenyl )-4-[(S)-1-(4-trifluoronethyl - phenoxy) -et hyl pp
i peridi ne- 1&g bon%/ -8/ 4,5, 6-tetrahydro-2H[1, 21bi pyridi nyl-5'-carbonitrile
WO 2010/ 086259PCT 010/ 050591 -67- C CN In anal ogy to the procedure
described for Jth® synthesis of 4- {(3S, 4S)-3-(4-Chloro-phenyl) - 4-

[(S)-1- (B4 chl oro- pheno xy)-ethyl] -p ip eridine-|l-carbonyl} -3,4,5
,6-tetra ro-2H 1, 21bi pyridinyl-5"-carbonitrile (exanple 49) the

respect i de 'pi peri dine derivative was prepared 5 from

(R) -1-[(3%, 49) - 1-Benzy1- 3- (4- chl or o- pheny1) - pi peri di n-4-y1] - et hanol and 4-
trifluoronethyl-phenol via Mtsunobu reaction and subsequently the benzyl

group MRInAbSAMa. Bﬂbc%dg]&@ﬂ@%ﬁ%d"ﬁr bhelsynteSis 88T BRK; 4% R5.04 @hIBRS-Bhenil)PRE(S-and

met hanol . Colpl i ng w

5' - Cy arsbBrakpgridintZeyloapmpeihyh) Pipdr i Lyil i (3einoth g 1- U, BalobediytdlS-deplienyl]-

(ome fisgle BAARRAT] o) Bedfidshibelbid L6 SRPRRIRGLES CHiGS ARy g8 2 o 1

4-{( 3S1pﬂ§iyl3pi1g&2d§ﬁghgﬂﬁetﬁbﬁﬁyﬂghdﬂre[ hydrodhlbAd CuRANEMVRABNDYYillahdylcRoRrelid di ne-
- y r

1-carbony%%& , 4,5, 6-tetrahydro-2H 1,21bip¥ridiny115'-carbonitrile c
acid (W0O2009019163) as off-white solid. MS (m/e): 423.3 [(M+H) ].

10 Example 46

[(3SR,4SR)-4-(5-Chloro-pyridin-2-yloxymethyl)-3-phenyl-piperidin-1-yl]-[4-(3-methyl-
[1,2,4]oxadiazol-5-yl)-phenyl]-methanone

Q" N
N=&

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-

15  chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-((3S,4S)-3-
phenyl-piperidin-4-ylmethoxy)-pyridine, hydrochloride and 4-(3-Methyl-[1,2,4Joxadiazol-5-yl)-
benzoic acid (commercially available) as off-white solid. MS (m/e): 489.3 [(M+H)'].

Example 47



N CN In anal ogy to the procedure described for the synthesis of 4-

{(3S, 45)-3-(4-Chl oro-phenyl)-4- 15 [(S)-1-(3,4-dichloro-pheno xy)-ethyl] -p
i p eridi ngol2owskasayl } -3,4,5 PCT/EP2010/050591

, 6-tetrahydro-2H 1, 21bi pyri di nyl-5" -carbonitrile (exanple 49) the
respective piperidine derivative was pbpepared from

(R -1-[(3S,4S)-1-Benzyl- 3-(4-chl or o- phenyl) - pi peri di n-4-y1] - et hanol and

4- cy ane-[iBKAS)L4 (5L H oS py1adivi-2-¢R&Y nethyd)A8 phehEgsip ending- I-baboayiz-Bl4,860up was
cleaved by treatnment with 1- WO 2010/ 086259PCT/ EP2010/ 050591 - 68-

chl or oé@%‘ﬂ'y‘%‘ﬁ’rmd%@rlhﬁ’tyéldllbflﬁé/&am“r@@ hanol . Coupling with

5'-Cyano- 3, 4,5, 6-tetrahydro2H41, 21bi pyri di nyl-4-carboxylic acid

(conmer ci y avai | abl e) yielded the title conpound as viscous yellow oil.
M5 (nle): MrH) ]. Exanple 52 5

4-{(3S, 4S)-?3 | or o- phenyl )-4-[(S)-1-(5-fluoro-pyridin-2-yl oxy)-ethyl ppi
peri di ne- I- O

car bony ¥874,5, 6-tet rahydro- 2H 11, 21bi pyri di nyl-5'-carbonitrile C In
anal ogy& the procedure described for the synthesis of 4-

{(3S, 45)}33- (4- Chl oro- phenyl)-4- [(S)-1-(3,4-dichloro-pheno xy)-ethyl] -p ip
eridi ne_i;carbonyl} -3,4,5 ,6-tetrahydro-2H 10

[ 1, 21bi idinyl-5 -carbonitrile (exanple 49) the respective piperidine
derivati was prepared from

(R -1-[(3S, 4S)-1-Benzyl- 3-(4-chl oro- phenyl) - pi peri di n-4-y1] - et hanol and
5-fluoro-2- hydroxy pyridine via Mtsunobu reaction and subsequently the
benzyl Igamlpgywashe beavdde dyscribed ot synitichis f (BRSO 4% hyH(4-chloor-phamyhyed-€5-

S o P o SRR D hipr iy i e W b Aloedigratg-dpheny Tl

( Cfm"fern@é(tl@dﬂ%ie ?éé;%iéipi’@i %%\/FE%& fldrd cbﬁh@oﬂd%i 'ivhé pRp&edReHSLARrY2SEIaS )l | ow
oi

4-{(3S ph@)}ﬁlﬂnmemd@hﬂﬂﬂmetbhmypbmdmeg bs}rothemdef angoY @y@h@ﬁeﬁ(w tetahytigpilder i di ne
-1-car li?%ﬁ) k)yl‘l(%hél E carbto%trl{caaré (fi {cgr1[1%f1|_é_1rc::|‘1é|1‘1ly2 e]f\palllgglej as onf¥ Whlte sofd. %g (rtnyel)I $16.4

[(M+H)'].
10 Example 48

[(3S,4S)-4-(5-Chloro-pyridin-2-yloxymethyl)-3-phenyl-piperidin-1-yl]-(4-methanesulfonyl-

piperazin-1-yl)-methanone

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-

15  chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-((3S,4S)-3-
phenyl-piperidin-4-ylmethoxy)-pyridine, hydrochloride and 4-Methanesulfonyl-piperazine-1-
carbonyl chloride (W02009024502) as off-white solid. MS (m/e): 493.2 [(M+H)].

Example 49



WO 2010/ 086259PCT/ EP2010/ 050591 -69- In analogy to the procedure described
for the synthesis of 4- {(83S, 4S)-3-(4-Chl oro-phenyl)-4-

[ (S)-1-(3wW0-2dioisb2seo- pheno xy)-ethyl] -p ip eridine-|-c&Chargdip/050591
-3,4,5,6-tetrahydro-2H 1, 21bi pyri di nyl-5'-carbonitrile (exanple 49) the
respective piperidine derivative was pbpepared 5 from

(R -1-[(3S,4S)-1-Benzyl- 3-(4-chl or o- phenyl) - pi peri di n-4-y1] - et hanol and

4- f | uor4of(BLARPB-(¢Chldd-phidiBiD4-{ AL (3R diRATbrephea o9 th ] -phserieney!  gr oup
was cleaved by treatment with 1- chloroethyl-chloroformate, D PEA and

net h an@prb@y@}p$,ﬁr§g6 thtrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile

-Cyano- 3, 4, 5, 6-tetrahydro2H41, 21bi pyri di nyl-4-carboxylic acid
(connerciabdy avai l able) yielded the title conmpound as off-white foam M
(me): 54 [(MtH)]. 10Exanpl e 54
4-{(3S, 4S (4 ar o- phenyl )-4-[(S)-1-(3, 4-di fl uor o- phenoxy) - et hyl ppi peri
di ne- 1- c ; 4 5, 6-tetrahydro-2H[ 1, 21bi pyridinyl-5"-carbonitrile C
CN In ako o t e procedure described for the synthesis of 4-

3S, 4 3-(4-Chl oro-phenyl)-4- 15 [(S)-1-(3, 4-dichl oro-pheno xy)-ethyl] -p
ridfng-I|-carbonyl}

Nt etrahydro-2H 1, 21bi pyridi nyl-5'-carbonitrile (exanple 49) the

e
4,5,
spect;%g pi peri di ne derivative was prepared from

{(
ip
-3,
re
(R-1-] , 4S) - 1- Benzy1- 3- (4- chl or o- phenyl) - pi peri di n-4-y1] - et hanol and
3,4-diflaoro- WO 2010/ 086259PCT/ EP2010/ 050591 -70- phenol via M tsunobu
reaction and subsequently t he benzyl group was cl eaved by treatnment with
1 chl or pet -ch for PEA a Co p |ng th

-Cya é ﬁA ¥¥ aci d

onner0|ally avallable) ylelded the t|tIe conpound as yeIIom1foan1 VS

(c

(mMe): 4o, F. S5Exanpl e 55

4-1(3S, 4 4 - (4- Chl or o- phenoxy) - et hy1] - 3- (4- chl or o- phenyl ) - pi peri din
e-1-carbonyl[- )3, 4, 5, 6-tetrahydro- 2H[ 1, 21bi pyri di nyl-5' -carbonitrile

5

I=

In analogy to the procedure described for the synthesis of 2-{(SR)-1-[(3SR,4SR)-1-Benzyl-3-(4-
chloro-phenyl)-piperidin-4-yl]-ethoxy}-5-chloro-pyridine the title compound was prepared from
(R)-1-[(35,45)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 3,4-Dichloro-phenol
followed by removal of the benzyl protecting group by treatment with 1-chloroethyl-

10  chloroformate, DIPEA and methanol and used without further purification in the subsequent

step.

b) 4- {(3S.4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(3.4-dichloro-phenoxy)-ethyl]-piperidine-1-
carbonyl}-3.4.5.6-tetrahydro-2H-[ 1.2"Tbipyridinyl-5'-carbonitrile

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-

15  chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from (35,4S)-3-(4-Chloro-
phenyl)-4-[(S)-1-(3,4-dichloro-phenoxy)-ethyl]-piperidine and 5'-Cyano-3,4,5,6-tetrahydro-2H-
[1,2"]bipyridinyl-4-carboxylic acid (commercially available) as viscous yellow oil. MS (m/e):
597.4 [(M+H)"].

20 Example 50

4-{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(4-trifluoromethyl-phenoxy)-ethyl]-piperidine-1-
carbonyl}-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile



Cl CN In analogy to the procedure described for the synthesis of 4-

} (35, 45) - 3-(4- Chl oro-phenyl)-4- 10 [(S)-1-(3,4-dichloro-pheno xy)-ethyl] -p
i p eridi ngol2owskasayl } -3,4,5 PCT/EP2010/050591

, 6-tetrahydro-2H 1, 21bi pyri di nyl-5" -carbonitrile (exanple 49) the
respective piperidine derivative was ppépared from

(R -1-[(3S,4S)-1-Benzyl- 3-(4-chl or o- phenyl ) - pi peri di n-4-y1] - et hanol and

4- chl or o- pkenol via M tsunobu reaction and subsequently the benzyl group
was cl eav y treatment with 1- chl oroethyl -chl orof ormate, DI PEA and

met hanol . “Gaupl i 4h 5'-Cyano-3, 4,5, 6-tetrahydro- 15

2HAL, 21bi py I'%d@f]ﬁfcarboxylic acid (comrercially avail able) yielded the
title conpound as viscous yellowoil. M5 (me): 565.6 [(MH) ]. Exanple 56
4-{(38f) -(4-Chl oro-phenyl )-4-[(S)-1-(3-fl uoro-phenoxy) - et hyl ppi peri di ne
-1-carbpnyl }- 3,4,5,6-tetrahydro-2H[1, 21bi pyridinyl-5"-carbonitrile WO
2010/ 086R5%9PCT/ EP2010/ 050591 -71- In analogy to the procedure descri bed
for thezifnthesis of 4- {(3S, 4S)-3-(4-Chl oro-phenyl)-4-

[(S)-1-(3)4-dichl oro-pheno xy)-ethyl] -p ip eridine-Il-carbonyl} -3,4,5

, 6-tetrahydro-2H 1, 21bi pyri di nyl-5" -carbonitrile (exanple 49) the
respective piperidine derivative was prepared 5 from

(R -1-[(3S,4S)-1-Benzyl- 3- (4-chl or o- phenyl) - pi peri di n-4-y1] - et hanol and
3-f | uonpapiiegelo tht prolvbdis dedetibéd At thdynehdis 98 BSEIBISN LB Y4 Ontorbhzy)-gr oup
was cl eaved by treatment with 1- chl oroethyl -chl orof ornate, DI PEA and
met hand(S)- ]C(}’[,J%Fi}ch@rwpp@poxy)-ethyl] -piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-

5 -Cya . A1 Bt . i i.dinvl-4- oy Gracl
(conne?g%§?¢§§%@§%$§% e ﬂ%&ﬁlgeg %ﬁgpgﬁggﬁg%éﬁég%%@'as(%#g%ousgyng%ﬁgcnl.
Z/B[ Eﬁ;’lséiZIon)l 6231)71-AH(SS(N}H)BinzyH:@-:Eik-a:ZhE(&gﬁﬁlfl)-piperlidi1|1-4-yl]-ethﬁnoll and 4- i o
- : - 3- (4- or o- nyl ) - 4- -1-p-tol yl oxy-e - pi peri di ne- 1-car

onyl ] - 30! 9@96&@@9@ a@g\?éﬁnﬁ? ﬁ%ﬁl@%ﬁ%ﬂ?@ et iematid ef s ceived

by treatment with 1-chloroethyl-chloroformate, DIPEA and methanol. Coupling with 5'-Cyano-

3.,4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-4-carboxylic acid (commercially available) yiclded the

title compound as viscous yellow oil. MS (m/e): 597.4 [(M+H) 1.

10 Example 51
4-{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(4-cyano-phenoxy)-ethyl]-piperidine-1-carbonyl}-
3,4,5,6-tetrahydro-2H-[1,2']|bipyridinyl-5'-carbonitrile

Cl

In analogy to the procedure described for the synthesis of 4-{(3S,4S)-3-(4-Chloro-phenyl)-4-
15 [(S)-1-(3,4-dichloro-phenoxy)-cthyl]-piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-

[1,2"bipyridinyl-5'-carbonitrile (example 49) the respective piperidine derivative was prepared

from (R)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 4-cyano-phenol

via Mitsunobu reaction and subsequently the benzyl group was cleaved by treatment with 1-



CN In analogy to the procedure described for the synthesis of 4-

{(3S, 45)-3-(4-Chl oro-phenyl)-4- 15 [(S)-1-(3,4-dichloro-pheno xy)-ethyl] -p
i p eridi neol2oashasayl } -3,4,5 PCT/EP2010/050591

, 6-tetrahydro-2H 1, 21bi pyri di nyl-5" -carbonitrile (exanple 49) the
respective piperidine derivative was ppé&pared from

(R -1-[(3S,4S)-1-Benzyl- 3-(4-chl or o- phenyl) - pi peri di n-4-y1] - et hanol and

4- nethwhbﬂhgmﬂkmkﬂﬂﬁﬁﬁﬁﬁlDH@B@QﬁKﬁkﬁﬁﬁ@ﬂQbQ@ﬁ@ﬁ&nh72Cyﬂba5mﬁmgﬁﬁahmho-

reacti gn and subsequently the benzyl group was cleaved by treatnent with 1-

chI or oe?ﬁqw 2]3%*'11’361‘1&?361471%?&0"3’@}3@@@ aqmmﬁ@m ﬂattlﬂwwlriﬁbﬂmlﬁ ‘Compound as
Cyang; t qﬁﬁ%ﬁ r|d|ny1 4-carboxylic acid

(conner0|aFﬁ 885% h@?@; §|e| % |tIe conmpound as viscous yellow oil.

M5 (nfe): 543.5 [(MtH) ]. 5Exarrp|e 58
4-{(38, 48) - 3- (4- Chl or 0- phenyl ) - 4- [ (BampkeS2net hyl - pyri di n- 2-yl oxy) - et hyl ppi
peridi ne- 1-

b I t h d f. CN
nal by SRS TR B - P I e SR G beridinGr. < 10
} (35, 43hroniyf~ @hls%-fbtléﬁlﬁfﬂ)‘é-)ZH‘l[l 3'ip{Mimi1-E8cAbdhRRlIOr 0- pheno xy)-ethyl] -p
ip eridine-Il-carbonyl}

, 6-tetrahydro-2H 1, 21b|pyr|d|ny1 5'-carbonitrile (exanple 49) the

respectlve peri di ne derivative was prepared from
(R -1- [(3§;§§) 1- Benzyl- 3- (4- chl or o- phenyl) - pi peri di n-4-y1] - et hanol and

5- et hyl - pyf di nZ- F'via Mtsunobu reaction and subsequent|ly the benzyl
group was £H¢3 y treatment with 1- chl oroethyl-chl orof ormate, DI PEA and
met hang_ N pling with 5 -Cyano-3,4,5,6-tetrahydro- 15

2HA1, 21b) pyri di nyl -4-carboxylic acid (commercially avail able) yielded the
title c ound as viscous light yellowoil. M5 (mMe): 544.4 [ (MtH) ].
Exanpl e

4-{ (38, @3)-3-(4-Chl oro-phenyl)-4-[(S)-1-(1Hindol -5-yl oxy)-ethyl|-piperidin
e-1-car yl}- 3,4,5,6-tetrahydro-2H[1, 21bi pyridinyl-5"-carbonitrile WO
2010/ 086259PCT/ EP2010/ 050591

In analogy to the procedure described for the synthesis of 4-{(3S,4S)-3-(4-Chloro-phenyl)-4-
[(S)-1-(3,4-dichloro-phenoxy)-ethyl]-piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-

10 [1,2'|bipyridinyl-5'-carbonitrile (example 49) the respective piperidine derivative was prepared
from (R)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 5-fluoro-2-
hydroxy pyridine via Mitsunobu reaction and subsequently the benzyl group was cleaved by
treatment with 1-chloroethyl-chloroformate, DIPEA and methanol. Coupling with 5'-Cyano-
3,4,5,6-tetrahydro-2H-[1,2"bipyridinyl-4-carboxylic acid (commercially available) yielded the

15 title compound as viscous yellow oil. MS (m/e): 548.4 [(M+H) .

Example 53

4-{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(4-fluoro-phenoxy)-ethyl]-piperidine-1-carbonyl}-
3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-5'-carbonitrile



-73- C CN In analogy to the procedure described for the synthesis of 4-
{(3S,4S)-3-(4-Chl oro-phenyl)-4- [(S)-1-(3,4-dichloro-pheno xy)-ethyl] -pip
eri di ne- Ilwoantyasyisy -3,4,5 ,6-tetrahydro-2H 1, 21bi pyri diPeYEP201008BDNItril e
(exanmpl e 49) the respective piperidine derivative was prepared 5 from

(R -1-[(3S,49)-1-Benzyl- 3-(4-chl or o- phety1) - pi peri di n- 4-y1] - et hanol and

1H i ndol-5-0ol via M tsunobu reaction and subsequently the benzyl group was

cl eaved by dreatnment with 1- chl oroethyl-chlorof ormate, DI PEA and net hanol .
Coupling w 5' - Cyano- 3, 4, 5, 6-tetrahydro2H41, 21bi pyri di nyl-4-carboxylic
acid (co

iaHijm.vailable) yielded the title conpound as viscous yell ow

oil. MB (mg}:i568.8B [(MH) ]. 10Exanple 60
4-[(3S, 49)- 4-][ (%) -1- (4- Chl or o- 3-f | uor o- phenoxy) - et hy1] - 3- (4- chl or o- phenyl ) -
pi peri i tarbonyl]-3,4,5,6-tetrahydro-2H[ 1, 21bi pyridi nyl -5 -carbonitri

e C anal ogy to the procedure described for the synthesis of 4-

{(3S, 45) - 3- (4- Chl oro-phenyl)-4- 15 [(S)-1-(3,4-dichloro-pheno xy)-ethyl] -p
ip eridiNe-I-carbonyl} -3,4,5

,b6-tetr dro-2H 1, 21bi pyridinyl-5' -carbonitrile (exanple 49) the

respect pi peridi ne derivative was prepared from

(R-1-[(3&p, 4S) - 1- Benzyl- 3- (4-chl or o- phenyl) - pi peri di n-4-y1] - et hanol and
4-Chl oro-3- WD 2010/ 086259PCT/ EP2010/ 050591 - 74-

In analogy to the procedure described for the synthesis of 4-{(3S,4S)-3-(4-Chloro-phenyl)-4-
[(S)-1-(3,4-dichloro-phenoxy)-ethyl]-piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-
[1,2"bipyridinyl-5'-carbonitrile (example 49) the respective piperidine derivative was prepared

5 from (R)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 4-fluoro-phenol
via Mitsunobu reaction and subsequently the benzyl group was cleaved by treatment with 1-
chloroethyl-chloroformate, DIPEA and methanol. Coupling with 5'-Cyano-3,4,5,6-tetrahydro-
2H-[1,2"]bipyridinyl-4-carboxylic acid (commercially available) yiclded the title compound as
off-white foam. MS (m/e): 547.3 [(M+H)'].

10 Example 54

4-{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(3,4-difluoro-phenoxy)-ethyl]-piperidine-1-
carbonyl}-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile

Cl

In analogy to the procedure described for the synthesis of 4-{(3S,4S)-3-(4-Chloro-phenyl)-4-
15 [(S)-1-(3,4-dichloro-phenoxy)-cthyl]-piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-
[1,2"bipyridinyl-5'-carbonitrile (example 49) the respective piperidine derivative was prepared

from (R)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 3,4-difluoro-



fl uoro-phenol via Mtsunobu reaction and subsequently the benzyl group was
cl eaved by treatnment with 1-chl oroethyl-chloroformate, DI PEA and net hanol .
Coupl i ng wDt2h108186139ano3, 4, 5, 6-t et r ahydr o- 2H- [ 1, 21bi pyr i #CEEP260O85DDOXY] i C
acid (comrercially available) yielded the title conpound as viscous yell ow
oil. M8 (me): 581.5 [(MH) ]. 5Exanpl-é061

4-{(3S, 4S) - 3-(4-Chl oro-phenyl )-4-[(S)-1-(5-fluoro-pyrimdin-2-yloxy)-ethylp
pi per i gheolI4a Mitsunobu reaction and subsequently the benzyl group was cleaved by treatment w1th

carbonyl }-3,4,5, 6- tetrah¥dro 2H[ 1, 21bip i: ridinyl-5 -carbonitrile Cl 1In
anal ogy -¢oropiby hehleredrrpe RPN mhesparp Eoyplipgwiths -Gpang-3,4,5,6-tetrahydro-

{(3S, 45} 3 4 '] -p

ip eri gl %fb C@L(f?ﬁr?ﬁ 49&%11%%c1dJ(Qorilﬁlgt)c1a¥fy(a%aﬂa‘t9é)c§%18éd)ﬂ1@Qﬁl@%oﬁ%buﬁferky
, 6-tet ryah(y\drf@arﬂ.l-ﬂ[/m (ﬁﬂdﬁlﬁ)@&ﬂ@(ﬂ\mﬂi}ﬁ -carbonitrile (exanple 49) the

respectl ve piperidine derivative was prepared from

(R -1-[(3S,49)-1-Benzyl-3-(4-chl orﬁ%g{}gn%{l % pi peridi n-4-yl]-ethanol and

5-fluoro- pyrimdin-2-ol via Mtsu acti on and subsequent|ly the benzyl

group was cleaved by treatnment with 1-chl oroethyl-chloroformte, D PEA and

met hanqL[(3§QS)3h - I\A(4T—Chl_bro @fixy)Jeehyl]-3-(4-chloro-phenyl)-piperidine-1-carbonyl]-
3,4,5,6-tetrahy cgro 2H [ Zl-glpy?fydl nyyl 4-car boxypl i Cyag)lp (comrer Ci al}lly

avai | atS"Ia‘b§ 6;‘?@’?1‘!&‘#%% [112t]bmyétﬂmﬂcﬁmwaa%0mtrsleous yellow oil. M5 (nfe):

549.4 [(MtH) ]. Exanple 62

4-1(3S,4S) coA-[(S)-1-(5-Chl oro-pyridin-2-yloxy)-ethyl]-3-(3,4-difluoro-pheny
| ) - pi peri die- 1-

car bonyl ] , 5, 6t etrahydro-2H[ 1, 21bi pyridinyl -5 -carbonitrile WO
2010/ 086259PCT/ 10/ 050591 - 75- CN a)
1-Benzyl-5- (B, #-di fl uoro- phenyl)-1, 2, 3, 6-tetrahydro-pyri di ne-4-carboxylic

aci d, )’F%r“ | ori de

N
Z N
. |

CN

In analogy to the procedure described for the synthesis of 4-{(3S,4S)-3-(4-Chloro-phenyl)-4-

10 [(S)-1-(3,4-dichloro-phenoxy)-cthyl]-piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-
[1,2"bipyridinyl-5'-carbonitrile (example 49) the respective piperidine derivative was prepared
from (R)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 4-chloro-phenol
via Mitsunobu reaction and subsequently the benzyl group was cleaved by treatment with 1-
chloroethyl-chloroformate, DIPEA and methanol. Coupling with 5'-Cyano-3,4,5,6-tetrahydro-

15 2H-[1,2"Ibipyridinyl-4-carboxylic acid (commercially available) yielded the title compound as
viscous yellow oil. MS (m/e): 565.6 [(M+H) 1.

Example 56

4-{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(3-fluoro-phenoxy)-ethyl]-piperidine-1-carbonyl}-
3,4,5,6-tetrahydro-2H-[1,2']|bipyridinyl-5'-carbonitrile



5 In analogy to the procedure described for the synthesis of

1- Benzyl-5- (4-chl oro-phenyl)-1, 2, 3,6- tetrahydro-pyridine-4-carboxylic acid
the titl evoanpasssowas prepared from 1-Benzyl-5-(3,4-  PCT/EP2010/050591

di fl uoro-phenyl)-1, 2, 3, 6-tetrahydro-pyridi ne-4-carboxylic acid ethyl ester
t hrough saponificatin with Li ORH20 and7kubsequent formation of the salt
with HC1 in diethyl ether. M5 (me): 330.1 [(M:H)]. 10 b)

(3S,4R) - 1-Bgnzyl- 3- (3, 4-di fl uor o- phenyl) - pi peri di ne-4-carboxylic acid In
anal ogy tﬁggie synthesis of (3R5,

4SR) - 1- Be 4 c hl or o- pheny1) - pi peri di ne-4-carboxylic acid (exanple 1
(c)) the ti (o -und was prepared through hydrogenatlon of 1-Benzyl-5-
(3,4-difluor -phe y1y-1, 2, 3, 6-tetrahydro-pyri di ne-4-carboxylic acid,

hydr ocH € under 15 Ruthenlun1catalys|s

([RU(OACR((R) - (6, 6' -di net hoxybi phenyl-2, 2' -di y1) bi s(di -

furyl phpsghine)]). The title conmpound was used w thout further purification
in the cOnsecutive step. WO 2010/ 086259PCT/ EP2010/ 050591 -76- «c)

(3S, 4R) PI\Benzy1l- 3- ( 3, 4-di f | uor o- pheny1) - pi peri di ne-4-car boxylic acid

met hoxy thylamde | In analogy to the procedure described for the

synt hesi gy of (3RS, 4SR) - 1- Benzyl-3-(4-chloro- 5

phenyl ) - pi peri di ne-4-carboxylic acid met hoxy-nethyl -am de (exanple 5 (a))
the title conpound was prepared from

(35, 4R)n mnmgoﬂh@pmem@ldﬁscab@bfqﬁhl@ws)mheplﬁ Péf @ NéS K3 €aChiprgiphendtitd and

() XG5 P Ryg PRGBGSRy 35S Ry Bt o oo™ ™
;jpheny g) ép?lppn@nylds Ibaf—boyﬂtille(eidiﬁpl@ Ae) the @eépecta@qhmwlﬁdndrﬂvemw waestuped
escri ne or

1- [ (BSHASE)- hl@éﬁz% %GI(ZXI%‘M@P@B%@BW’)‘) pipgedindrvil-gthgnglasd Raffusie-rhescdnpl e
5

> Bonyy I blyidh ERTBRURE REe AP AU PR dibaver by treatment with 1-

et hox;chlmbdﬂyyl-cmmrdﬁrmalﬂ DEREY mmgnemnmnm:bummgdmm'tmymbseqmnahydm-
G N A e S e S K

eney 1 Fischd vehod & 40s rfengldpiinp eridin- 4yl ] -ethanol and
(R-1-[(3S,4S)-1- Benzyl- di f I'uor o- pheny1l) - pi peri di n- 4-y1] - et hanol

10 Example 57
4-[(3S,4S5)-3-(4-Chloro-phenyl)-4-((S)-1-p-tolyloxy-ethyl)-piperidine-1-carbonyl|-3,4,5,6-
tetrahydro-2H-[1,2']|bipyridinyl-5'-carbonitrile

Cl

In analogy to the procedure described for the synthesis of 4-{(3S,4S)-3-(4-Chloro-phenyl)-4-
15 [(S)-1-(3,4-dichloro-phenoxy)-cthyl]-piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-
[1,2"bipyridinyl-5'-carbonitrile (example 49) the respective piperidine derivative was prepared

from (R)-1-[(35,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 4-methyl-phenol



WD 2010/ 086259PCT/ EP2010/ 050591 -77- from1- [(3 S ,4 S)-1-B enzyl-3 -(3
,4-di fluoro -phenyl)-p ip eridin-4-yl] -ethanone through reduction with

Li AlH4. (W8D-2010/(8¢3S , 4S)-1-B enzyl-3 -(3 , 4-di fl uor o- ph@aFIEP2q0i080591
eridin-4-yl] -ethanol was obtained as |ight yellow waxy solid. M5 (nife):
332.1 [(MrH)] and (R)-1-[(3S, 4S)- 1- BenZ3-1- 3-

(3, 4-difluoro-phenyl)-piperidin-4-yl]-ethanol was obtained as |ight yellow
Vi s COUSzla)Mltsuﬂ‘&u(eroﬁbn abd &&%e(juebﬂ&/ﬁlé)ﬂenzil)grélup Whscl&ivied S)y-t&atnﬁe(nﬁ)mth—l( 5

-Chloro_-pyridin-2- P) (L (3,4-difluoro -p ng/ ip
eri di néh l]_)roeéléylt;@mp%rmgteil B?th ap {Ilﬁﬁﬁpz@lr Gouplpme wigh §1Cyano 4,5 6-tetrahydr0-

bi pyri r the
synt heg:Hgmo ﬁ4p ﬁ?&@g %rbdx%’ g a%qqoro lélgllivgﬁabq ?g&{%g%ﬂéﬁ gﬁﬁ%}({)% pheno
xy) - et hysicpus yeliopy @IS frele):- 543a NH*;H)Y] 4,5 ,6- tet rahydro -2H 10
[ 1, 21bi pyridinyl-5"-carbonitrile (exarrpl e 49) the respective piperidine
deriyative was prepared from (R)- # §S)-1-B enzyl-3 -(3
4d§f|uoro phenyl)-p ip er|d|n4 B¥8nhol and 5 -Chloro -2-
hydr oxy-pyridine via Mtsunobu reaction and subsequently the benzyl group
was cl aa{(sd 4S)L3I(Hi{ailﬁﬁi3f)héﬂd)il)h4 hL@tﬁaetHyy by fiaiR2 3AeNyyRiR| - pPlpRkaiRa
met hanol 1 eld 5-Chl oro-
[ (3S, 4$}1ﬂ?}m(y -34¢.6- Fﬂibﬁflkyﬂﬁ%@ﬁ& iﬁlpéﬂ’lﬂﬂiyh54c%l‘l’}méflllﬂ)xy} - pyri di ne.
Coupling with 5 -Cyano- 15
3,4,5, 6-teterahydro-2H-[ 1, 21bi pyri di nyl-4-carboxylic acid (commercially
avai | abl e) 'eI ded the title conpound as off-white solid. M5 (me): 566.4
(MtH) ] . 3
14-[(3S, 45):- -4 [ hS) 1- (5- Chl oro- pyri di n- 2-yl oxy) - et hy1] - 3- (3, 4-di f| uor o- phen
yl) - pi perirdi e91car bonyl ppi peri di n-1-y1}-(1- net hyl - cycl opr opyl ) - met hanone
20 | Psafiatogy to the procedure described for the synthesis of [(3R5,
4R5) - 3- g}chl or o- phenyl) - 4- ( 5-
chl oro- idin-2-yloxymethyl)-piperidin-l-yl] - [4-(3 -methyl- [1,2,4]0
xadi azoly5 -yl)-phenyl] - nethanone (exanple 1, step i) the title conpound
was pre@ed from5-Chloro-2-{(S)-1-
[ (3S,4S)¥3- (3, 4-di fl uoro-phenyl)-pi peridin-4-yl]-ethoxy} -pyridine and
1- (1- met ®VI -

In analogy to the procedure described for the synthesis of 4-{(3S,4S)-3-(4-Chloro-phenyl)-4-

10 [(S)-1-(3,4-dichloro-phenoxy)-cthyl]-piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-
[1,2"bipyridinyl-5'-carbonitrile (example 49) the respective piperidine derivative was prepared
from (R)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 5-methyl-pyridin-
2-o0l via Mitsunobu reaction and subsequently the benzyl group was cleaved by treatment with 1-
chloroethyl-chloroformate, DIPEA and methanol. Coupling with 5'-Cyano-3,4,5,6-tetrahydro-

15 2H-[1,2"Ibipyridinyl-4-carboxylic acid (commercially available) yielded the title compound as
viscous light yellow oil. MS (m/e): 544.4 [(M+H)].

Example 59

4-{(3S,4S)-3-(4-Chloro-phenyl)-4-[(S)-1-(1H-indol-5-yloxy)-ethyl]-piperidine-1-carbonyl}-
3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-5'-carbonitrile



WO 2010/ 086259PCT/ EP2010/ 050591 - 78-

cycl opropanecar bonyl) - pi peri di ne-4-carboxylic acid (commercially avail abl e)
as of f - wwoeondishzd9 M5 (me): 546.3 [(MtH) ]. Exanpl e 62CT/EP2010/050591
[(3S,4S)-4-[(S)-1-(5-Chl oro-pyridin-2-yloxy)-ethyl]-3-(3, 4-difluoro-phenyl)
-pi peridin-1-y11- 5 (6-nethyl-pyridazi-#3-4-y1l)-net hanone In analogy to the
procedure described for the synthesis of [(3R5,

4R5) - 3- (4- ¢hl or o- pheny1) - 4- ( 5-

chl or o- pyrg n 2- xymet hyl ) -pi peridin-I-yl1]-[4-(3-methyl-E1, 2, 4] oxadi azol
-5-y1)- ph Nanone (exanple 1, step i) the title conpound was
prepared oro-2-{(S)-1- 10
[ (3S, 4 -dlfluoro phenyl) - pi peri di n-4-y1] - et hoxy} -pyridine and

|d zi ne-4- carboxylic acid (W2009019163) as |ight brown solid.

6- thh pyr a

MS (m ey N473.2 [(MHH) ]. Exanple 65

4-1(3S, -4-1(S)-1-(5-Cyano-pyridin-2-yloxy)-ethyl]-3-(3,4-difluoro-phenyl
) - pi peri kne 1-

car bony 3,4,5, 6-tetrahydro-2H 11, 21bi pyridinyl -5 -carbonitrile 15 CN In
anal ogy fo the procedure described for the synthesis of 4-
{(38,45)-%-(4-Ch|oro-phenyl)-4- [ (5)-1-(3,4-dichloro-pheno xy)-ethyl] -pip
eridine-|-carbonyl} -3,4,5 ,6-tetrahydro-2H WO

2010/08@aﬁ&ﬁQMbERQ@ﬁQé@ﬁgEainb&Bﬁm&&a@éﬂkﬁybfdnmy14§534@(h@ﬂbﬁﬂ&ﬂﬁ)4exanple
49) the respective piperidine derivative was pre
(R) 1- [(R9- 5333 dichpgerphanoyy)- gthal]mlwqr@@?eolﬁwbﬁwl} 3pf} ff»értrsta@ha/dm Y1 - et hanol and

Cyan(h ,@']blpyrldmyl-S'-carbomtrlle (example 49) the respective piperidine derivative was prepared
5 from (R)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 1H-indol-5-0l via
Mitsunobu reaction and subsequently the benzyl group was cleaved by treatment with 1-
chloroethyl-chloroformate, DIPEA and methanol. Coupling with 5'-Cyano-3,4,5,6-tetrahydro-
2H-[1,2"]bipyridinyl-4-carboxylic acid (commercially available) yiclded the title compound as
viscous yellow oil. MS (m/e): 568.3 [(M+H) 1.

10 Example 60

4-[(3S,4S5)-4-[(S)-1-(4-Chloro-3-fluoro-phenoxy)-ethyl]-3-(4-chloro-phenyl)-piperidine-1-
carbonyl]-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile

Cl

In analogy to the procedure described for the synthesis of 4-{(3S,4S)-3-(4-Chloro-phenyl)-4-
15 [(S)-1-(3,4-dichloro-phenoxy)-cthyl]-piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-
[1,2"bipyridinyl-5'-carbonitrile (example 49) the respective piperidine derivative was prepared

from (R)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 4-Chloro-3-



hydr oxy-pyri dine via Mtsunobu reaction and subsequently the benzyl group
was cl eaved by treatnment with 1-chl oroethyl-chl orof ormate, DI PEA and

met hanol WO 29i0ai8eks8- {(S)-1-[(3S,4S)-3- 5 PCT/EP2010/050591
(3,4-Di fluoro-phenyl)-piperidin-4-yl]-ethoxy}-nicotinonitrile. Coupling
with 5'-Cyano-3, 4,5, 6- tetrahydro-2H [-1421bi pyri di nyl-4-carboxylic acid
(comercially available) yielded the title conpound as off-white solid. M
(me): fhbro- §he{n()l\/91bi)1\}htSLﬁ&Bﬂﬁ’[rHaet1(ﬁﬁand subsequently the benzyl group was cleaved by

6-05)-1-{(3S,4 £ (3,4-Difl uoro-phen 141- (1- neth | -cycl o ro necarbonyl
) - pi perieaima it lc‘éﬂ%faﬁghwi chIprodeTfits lﬁPéé}anétmﬁs Qpting i ano- | n
Z‘gg‘l) Oglé ({19 (6:';;[ Ta ;irl A ]fkfo?ﬁ&fn??ﬁl cgu%roxglltf@ac?d U:toﬁﬁﬁérélaf-ﬂr a{ra{lﬁﬁé) yielded the

chIoro4m&modmnm®iy¢ﬂxmueyﬁyhveﬁﬂﬂﬁ(nﬂﬂn§$L§m%AfH}]3 met hyl -[ 1, 2, 4] oxadi azo
-5-y1)-phenyl] - nethanone (exanple 1, step i) the title conpound was

prepared from6- {(S)-1-[(3S,4S)-3 4-
Di f I-uor o- phenyl ) - pi peri di n-4-y1]-et1§|’6‘3!9 rcotinonitrile and 1-(1-nethyl -
cycl opropanecar bonyl) - pi peri di ne- 4- carboxyllc acid (comrercially avail abl e)

as |ight{Bsasn3galam Iﬂséﬂrwj)r dix-20y1b y)Cefhyl dine-1-
6- {(S)g 1{-([(3%91458() 3- ?Fd\@léﬂﬂﬁérﬁo %enli(li o methnsﬂ {ejgyrl%!igll%eg éin%ar bonyl

) - pi percRthanyl-3.4¢, @tqéé%hwxwfhlle%'ibmmmm rSecalmmtrl e
2010/ 086259PCT/ EP2010/ 050591 - 80- In anal ogy to the procedure descri bed
for the synghesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-

N* F

i HE )\I
A = A -~
05’\1
N
AN
<

CN

In analogy to the procedure described for the synthesis of 4-{(3S,4S)-3-(4-Chloro-phenyl)-4-

10 [(S)-1-(3,4-dichloro-phenoxy)-cthyl]-piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-
[1,2"bipyridinyl-5'-carbonitrile (example 49) the respective piperidine derivative was prepared
from (R)-1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanol and 5-fluoro-
pyrimidin-2-ol via Mitsunobu reaction and subsequently the benzyl group was cleaved by
treatment with 1-chloroethyl-chloroformate, DIPEA and methanol. Coupling with 5'-Cyano-

15 3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-4-carboxylic acid (commercially available) yielded the
title compound as viscous yellow oil. MS (m/e): 549.4 [(M+H) 1.

Example 62

4-[(3S,45)-4-[(S)-1-(5-Chloro-pyridin-2-yloxy)-ethyl]-3-(3,4-difluoro-phenyl)-piperidine-1-
carbonyl]-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile



chl oro-pyridi n-2-yl oxynet hyl ) - pi peri di n-1-y1] - [ 4- (3- net hyl - E1, 2, 4] oxadi azol
-5-y1)-phenyl] - nethanone (exanple 1, step i) the title conpound was

pr epar ed Woemo@s86I50S) - 1-[ (3S, 4S)-3-(3,4- 5 PCT/EP2010/050591

Di fl uor o- phenyl ) - pi peri di n-4-y1] - et hoxy}-nicotinonitrile and

6- Met hyl - pyri dazi ne- 4- carboxyl i c aci d-{¥32009019163) as |ight brown solid.
MS (me): 464.3 [(M+H) ]. Exanple 68 & Exanple 69

4-{(3S, 4S) -B- (4- Chl or o- phenyl )-4-[ (SR) - 1- (5- cyano- pyri di n-2-yl anm no) - et hyl p
pi peri di ﬁﬁar bonyl }-3, 4,5, 6-tetrahydro-2H[ 1, 21bi pyri di nyl -5 -carbonitril
e & 4-{(3 ) - 3- £4-6hl oro- 10

phenyl) - 4-[1RS) - 1- (Ib- cyano- pyri di n- 2- yl ani no) - et hyl Ppi peri di ne- 1- car bonyl } -
3,4,5,6- tretrahydMo-2H[ 1, 21bi pyridinyl-5"-carbonitrile Cl CN a)

1-[(3S, N~4< Benzy1- 3- (4- chl or o- pheny1) - pi peri di n-4-y1] - et hanone oxine o
CI'N 2010/ 086259PCT/ EP2010/ 050591 -81- A mixture of 2 g (6.1 muol) 1-
[ (35, 45) - 13- Benzyl1- 3- (4-chl or o- phenyl) - pi peri di n-4-yl] - et hanone, 0.869 ¢
(12.5 | ) hydroxyl am ne, hydrochloride and 1.03 g (12.5mvl) sodi um
acetateAmw 25 nL ethanol was heated to reflux for 2 h. After cooling to
roomte rature water was added and the m xture was extracted with ethyl
acet ate. cJhe conbi ned organi ¢ phases were dried with 5 Na2SO4, filtered and
evaporated to dryness. The residue was purified by flash colum

chr omat ogr aphy on silica eluti n? with a ethyl acetate. The product
cont ai i ABzBcI{brdliffuore-phenypbF.3t3bttaushydreinyriding-dgcqrbaxylip agid. t he titl e

conpound l,ourl ess viscous oil. M5 (me): 343.2 [(MtH)]. b) 1- [(3 S, 4
S)-1- B@l did 1% d8(4-chl oro-phenyl)-p ip eridin-4-yl]-ethylam ne

o

5 In analogy to the procedure described for the synthesis of 1-Benzyl-5-(4-chloro-phenyl)-1,2,3,6-
tetrahydro-pyridine-4-carboxylic acid the title compound was prepared from 1-Benzyl-5-(3,4-
difluoro-phenyl)-1,2,3,6-tetrahydro-pyridine-4-carboxylic acid ethyl ester through saponificatin
with LIOH'H,O and subsequent formation of the salt with HCI in diethyl ether. MS (m/e): 330.1
[(MH)T.

10  b) (3S.4R)-1-Benzyl-3-(3.4-difluoro-phenyl)-piperidine-4-carboxylic acid

@f@iﬁﬁ?

o)

In analogy to the synthesis of (3RS, 4SR)-1-Benzyl-3-(4-chloro-phenyl)-piperidine-4-carboxylic
acid (example 1 (c)) the title compound was prepared through hydrogenation of 1-Benzyl-5-
(3.,4-difluoro-phenyl)-1,2,3,6-tetrahydro-pyridine-4-carboxylic acid, hydrochloride under

15  Ruthenium catalysis ([Ru(OAc),((R)-(6,6’-dimethoxybiphenyl-2,2’-diyl)bis(di-2-
furylphosphine)]). The title compound was used without further purification in the consecutive

step.



10 A solution of 1.6 g (4.7 muol)

1-[(3S,4S)- 1-Benzyl- 3- (4-chl or o- phenyl) - pi peri di n-4-y1] - ethanone oxine in
300 nL mevbanwlosexme hydr ogenat ed over Raney N ckel (3.5POaEP2B0A050528 h).
The m xture was filtered and evaporated to dryness. The residue was
purified by colum chromat ograpghy oveV6silica eluting with a gradient
formed from DCM nethanol and NH3ag. to 15 yield after evaporation of the
pr oductc) G3RURY)- DiBegz 1+ 4-difRi0eb-phény(Epdidind-4 ichtbok i lid &id arfRRRMALy]-
colourless viscous oil. M5 (me): 329.4 [(MtH)]. c) 6-

{1-[ (38M%) - 1- Benzy1- 3- (4- chl or o- pheny1) - pi peri di n- 4- y1] - et hyl ani nol - ni cot i
nonitrile A mxture of 610ng (1.8 mmol)

1-[(3S, 4S) 1- Benzyr- 3- (4-chl oro- phenyl) - pi peridin-4-yl]- 20 ethyl anm ne,
1.18g (2.8 nnnl) -Fonn 5-cyano-pyridine and 0.838 g (2.8 nmol) DIPEA in
3.5 nL D\ d to 60 C for 3 days. The m xture was evapor at ed,
NaZCCBi?A. ded and the m xture was extracted wth ethyl acetate. The
conbineo orga d%ﬁ ases were dried with Na2504 and evaporated to dryness.
The resi due wasopurified by col umm chromat ography on silica eluting with a
gradi ent formed!/from DCM net hanol and NH3ag. to yield after evaporation
WO 2010/ 086259PCT/ EP2010/ 050591 -82- of the product containing fractions

0.526 66 % of the |tIe C. as .of f ﬁ@ﬂ%ﬁ 431. 4

[ (MeH) ] p-(a]eﬁ%%?i to{tg}g Pyopgdue %S)Cl‘l g(P %ﬁn@ﬁy&}pﬁ:ms ﬂélg)-%egﬂl- -(4- %th

- et hy | YREMA)-pipeAdiBOULPBY & Tit b&id methoxy-methyl-amide (example 5 (a)) the title cornpound
was prepared from (3S,4R)-1-Benzyl-3-(3,4-difluoro-phenyl)-piperidine-4-carboxylic acid and

methoxymethylamine. The title compound was obtained as light brown foam. MS (m/e): 375.4
[(M+H)'].

d) 1-[(3S.,4S5)-1-Benzyl-3-(3.4-difluoro-phenyl)-piperidin-4-yl]-ethanone

In analogy to the procedure described for the synthesis of 1-[(3SR,4SR)-1-benzyl-3-(4-chloro-

phenyl)-piperidin-4-yl]-ethanone (example 5 (c¢)) the title compound was prepared from (3S,4R)-
1-Benzyl-3-(3,4-difluoro-phenyl)-piperidine-4-carboxylic acid methoxy-methyl-amide and
methylmagnesium bromide with subsequent epimerisation with NaOMe in methanol. The title

15 compound was obtained as light brown solid. MS (m/e): 330.3 [(M+H)'].

e) (8)-1-[(3S.4S)-1-Benzyl-3-(3.4-difluoro-phenyl)-piperidin-4-yl]-ethanol and (R)-1-[(3S.4S)-1-

Benzyl-3-(3.4-difluoro-phenyl)-piperidin-4-yl]-ethanol

In analogy to the procedure described for the synthesis of (RS)-1-[(3SR,4SR)-1-Benzyl-3-(4-

20  chloro-phenyl)-piperidin-4-yl]-ethanol (example 5 (d)) the title compounds were synthesized



5 In analogy to the procedure described for the synthesis of

5-chl oro-2-[ (3R5, 4R5)-3-(4-chl orophenyl) - pi peri di n-4-yl net hoxy] - pyri di ne;
hydr ochl owpaelofesszapl e 1, step h) the title conpound wa®CprEPREOO805PT om 6-
{1-1(3S,4S)-1 -B enzyl-3 -(4-chloro -phenyl)-pip eridin-4-yl]-ethylamno }-
nicotinonitrile as light yellow viscoug7oil. M5 (me): 341.2 [(MH)]. e) 4-
{(35, 45)-3-(4-Chl oro-phenyl)-4-[(SR)-1-(5-cyano-pyridin-2-ylamno)-ethyl]-p
i peri diffe@n 1-[(3SI4B)ciaBboy-3}(3;43diflubro-gheh gl patydird4 2tfcthanone through reduction

[1, 21bi pyridinyl-5 -carbonitrile & 4-@&H(3 S ,4 . S)-3-(4-Chl orophenyl) - 4-

[ (RS) - PiELiAIa{§)-ilkd - b Bynahiddyd-diflagrorphepyDpirsridin-fral ketbaiob 5igy 1 3
-3,4,5,8:.: ¥ < 1 b L. N i tph i€ N Ao
(e pr SRS R B o M O L 35 ST (RO A pRER 3

4R5) - 34} .4-dfitaoephph@hyiperidingsbyl]-cthanol was obtained as light yellow viscous oil. MS (m/e):
chl or o-pyr.i iniﬁ¥yloxynethyl)-piperidin-I-y1]-[4-(3-nethy|-[1,2,4]oxadiazol
-5- )3B%éﬂﬁﬁr- 15 et hanone (exanple 1, step i) the title conpounds were
prepared from 6- {1-[(35, 45)-3-(4-

Chl or o-fphemyd.is Pitp@)11disac Hiodl pyredif Pl Adk Nt ylT-Bi 8 at dif@dtbt ghich#)-3pridine-1-
5'-Cyano-3,4,5,6-tetrahydro-2H [1, Z1bi grldlny1-4-carboxyllc aci d

(commers roa2 i 1 &l ' ion via preparative HPLC on

3 t
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il or o RO B4 plRsdtt BeREBLERE che SHIRRSork ACR B Fatisiibro SRty 14
eri di ng¢d)-1ce8,pdftttlofo-pBertbx$)-6thyBGiperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-
tetrahydro-2H[1, 21bi pyridi nyl-5"-carbonitrile as off-white solid. M
(m E@ : %Zbl@yT 1mpl|=g'1cagq9§1tule (example 49) the respective plperld_me_ derivative was prepared
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present invention are antagonists of ‘neurokinih 3 (NK-3) Teceptois. The
conoudds S peeteatiydice 2t [d 2t b yiidingbé-oridanyle aid frontecreigly svaglabken yledtedithaf t er .

WO 2010/ 086259PCT/ EP2010/ 050 - 83~ Exper i tal procedure The conpounds
wer e ig@g§PF€8Pé%%VH%3'88?%%§3%S&?%%'§¥5F&§§§§:Eiven her ei naf t er

[ 3H] SR142801 conpetition binding assay 5 hNK3 receptor binding experinent
were perfornmed using [3H SR142801 (KaimpRr®3No. TRKL035, specific activity:

74.0 C /mol, Amersham GE Healthcare | imted, Buckinghanshire, UK) and

menbrane isol ated from HEK293 cells transiently expressing recaonbi nant
human rﬁkﬂ(%{%ﬁ-aﬁ)-1Aﬁt%lrlowawﬁgl,-lﬂfgy)réﬂtyﬂér@,ﬁaﬁ%wﬁml@gyammendme-1-

't ne g S BT o R G e o 0.1 soBoA

bi ndi ng buifer at pH 7.4 to a final assay concentration of 5 ug

Q)

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-{(S)-1-

[(3S,45)-3-(3,4-difluoro-phenyl)-piperidin-4-yl]-ethoxy}-pyridine and 1-(1-methyl-



protein/well. For inhibition experinments, nenbranes were incubated with
[ 3H] SR142801 at a concentration equal to KD value of radioligand and 10
concent r aWpapw/m8625vhe i nhi bi tory conmpound (0.0003 - 10 PCTMP2¢10/05@9t ot al
reaction volume of 500 pi) for 75 mn at roomtenperature (RT). At the end
of the incubation, nenbranes were filt&8ed onto unitfilter (96-well white
m croplate with 15 bonded G-/ C filter preincubated 1 hin 0.3 %PEI + 0.3 %
BSA, PagklapidpBieatiotiseipchdnctt tarb&Xk)ic\cid cambrictdigtynamtadatil@Bashodf-whit e6lid.
(Packard BioScience&$anq washed 4 tinmes with ice-cold 50 mM Tris-HCl, pH
7. 4 buMR{VNHOEEMIT bi ndi ng was neasured in the presence of 10 uM
SB222200 for both radioligands. The radioactivity on the filter was counted
(5 min) on a Packard Top-count mcrpplabRegci ntillation counter with
guenching correction after addition of 20 45 ul of mcroscint 40 (Canberra
Packard S. A, Zurich, Switzerland) and shaking for 1 h. Inhibition curves
wer e f il€3SedB)at HO)-di(A¢Chlora-peridink2-ylogyrethyl-3-3,4-didoyreipheny ) adpyridinid-yllwher e
nH = sl ope t OL . USI cel -fit 4 software (Mcrosoft). 1C50 val ues were
derisvedgi"?%h?]tgwl?wggflﬁx%ﬁ&wy@ and the affinity constant (Ki) val ues
were cal cul ated using the Cheng-Prussoff equation 25 K = |1C50/ (1+[L]/KD)
where [L] 1§ the concentration of radioligand and KD is its dissociation
constant'hﬁfige receptor, derived fromthe saturation isotherm Al
experi ment S.aer e formed in duplicate and the nean standard error (SEM
of the indiyi =aﬂf§f val ues was cal cul at ed. Sonme results of
preferred €onpolinds with a hNK-3 receptor affinity <0.0101LI M were 30 shown
l'ow ng table 1. Table 1 Exanpl eData Ki [uM Exanple Data Ki [uM

in the
50.0041;%%;0083 WO 2010/ 086259PCT/ EP2010/ 050591 -84- 7 0.0026 32 0.0058 10
0. 0036 N

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 5-Chloro-2-{(S)-1-

10 [(38,45)-3-(3,4-difluoro-phenyl)-piperidin-4-yl]-ethoxy} -pyridine and 6-Methyl-pyridazine-4-
carboxylic acid (W02009019163) as light brown solid. MS (m/e): 473.2 [(M+H)].

Example 65

4-[(3S,45)-4-[(S)-1-(5-Cyano-pyridin-2-yloxy)-ethyl]-3-(3,4-difluoro-phenyl)-piperidine-1-
carbonyl]-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile

15 ©ON

In analogy to the procedure described for the synthesis of 4-{(3S,4S)-3-(4-Chloro-phenyl)-4-
[(S)-1-(3,4-dichloro-phenoxy)-ethyl]-piperidine-1-carbonyl}-3,4,5,6-tetrahydro-2H-



0.0013 11 0.0018 47 0.0099 12 0.0023 49 0.0055 13 0.0003 50 0.0013 14

0.0026 51 0.0019 16 0.0016 52
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[1,2"bipyridinyl-5'-carbonitrile (example 49) the respective piperidine derivative was prepared
from (R)-1-[(3S,45)-1-Benzyl-3-(3,4-difluoro-phenyl)-piperidin-4-yl]-ethanol and 3-cyano-6-
hydroxy-pyridine via Mitsunobu reaction and subsequently the benzyl group was cleaved by
treatment with 1-chloroethyl-chloroformate, DIPEA and methanol to yield 6-{(S)-1-[(3S,4S)-3-

5  (3,4-Difluoro-phenyl)-piperidin-4-yl]-ethoxy} -nicotinonitrile. Coupling with 5'-Cyano-3,4,5,6-
tetrahydro-2H-[1,2"|bipyridinyl-4-carboxylic acid (commercially available) yielded the title
compound as off-white solid. MS (m/e): 557.3 [(M+H) .

Example 66

6-((S)-1-{(35,45)-3-(3,4-Difluoro-phenyl)-1-[1-(1-methyl-cyclopropanecarbonyl)-piperidine-
10  4-carbonyl]-piperidin-4-yl}-ethoxy)-nicotinonitrile

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 6-{(S)-1-[(3S,4S)-3-(3.4-
15  Difluoro-phenyl)-piperidin-4-yl]-ethoxy}-nicotinonitrile and 1-(1-methyl-
cyclopropanecarbonyl)-piperidine-4-carboxylic acid (commercially available) as light brown

solid. MS (m/e): 537.4 [(M+H)'].
Example 67

6-{(S)-1-[(35,45)-3-(3,4-Difluoro-phenyl)-1-(6-methyl-pyridazine-4-carbonyl)-piperidin-4-

20  yl]-ethoxy}-nicotinonitrile
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In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-
methanone (example 1, step 1) the title compound was prepared from 6-{(S)-1-[(3S,4S)-3-(3.4-
Difluoro-phenyl)-piperidin-4-yl]-ethoxy}-nicotinonitrile and 6-Methyl-pyridazine-4-carboxylic
acid (W02009019163) as light brown solid. MS (m/e): 464.3 [(M+H)'].

Example 68 & Example 69

4-{(3S,4S)-3-(4-Chloro-phenyl)-4-[(SR)-1-(5-cyano-pyridin-2-ylamino)-ethyl]|-piperidine-1-
carbonyl}-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-5'-carbonitrile & 4-{(3S,4S)-3-(4-Chloro-
phenyl)-4-[(RS)-1-(5-cyano-pyridin-2-ylamino)-ethyl]-piperidine-1-carbonyl}-3,4,5,6-
tetrahydro-2H-[1,2']|bipyridinyl-5'-carbonitrile

CN




0.0014 23 0.0011 58 0.002 24 0.0087 61 0.0015 25 0.0015 62 0.0002 26 0.0051
63 0.0035 27 0.0003 65
WO 2010/086259 PCT/EP2010/050591

-81-

A mixture of 2 g (6.1 mmol) 1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethanone,
0.869 g (12.5 mmol) hydroxylamine, hydrochloride and 1.03 g (12.5mmol) sodium acetate in 25
mL ethanol was heated to reflux for 2 h. After cooling to room temperature water was added and
the mixture was extracted with ethyl acetate. The combined organic phases were dried with

5 NaySO,, filtered and evaporated to dryness. The residue was purified by flash column
chromatography on silica eluting with a ethyl acetate. The product containing fractions were
evaporated to yield 1.6 g (77 %) of the title compound as colourless viscous oil. MS (m/e): 343.2
[(MH)T.

b) 1-[(3S.48)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethylamine

. O

A solution of 1.6 g (4.7 mmol) 1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-
ethanone oxime in 300 mL methanol was hydrogenated over Raney Nickel (3.5 bar, 30°C, 23 h).
The mixture was filtered and evaporated to dryness. The residue was purified by column
chromatograpghy over silica eluting with a gradient formed from DCM, methanol and NHsagq. to

15 yield after evaporation of the product containing fractions 0.7 g (45 %) of the title compound as
colourless viscous oil. MS (m/e): 329.4 [(M+H)'].

¢) 6-{1-[(3S.4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethylamino } -nicotinonitrile
Cl N x
T,
e N N
NK@

A mixture of 610mg (1.8 mmol) 1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-
20 ecthylamine, 1.18g (2.8 mmol) 2-bromo-5-cyano-pyridine and 0.838 g (2.8 mmol) DIPEA in 3.5
mL DMF was heated to 60 °C for 3 days. The mixture was evaporated, Na,COsaq. was added

and the mixture was extracted with ethyl acetate. The combined organic phases were dried with
Na,SO,4 and evaporated to dryness. The residue was purified by column chromatography on

silica eluting with a gradient formed from DCM, methanol and NHsagq. to yield after evaporation



0. 0004 28 0.003 66 0.0046 29 0.0077 68 0.0014 The compounds of
formula | as well as their pharmaceutically usable acid addition salts can
be used aworeuviseasents, e.g. in the form of pharmaceuti eaT/HFR@EPASEYI ONns.
The pharnmaceutical preparations can be adm nistered orally, e.g. in the
formof tablets, coated tablets, drage8%, hard 5 and soft gel atine

capsul es, solutions, emulsions or suspensions. The adm nistration can,
howev elof tiad [godine cedthidtigafthctiond @b2y ¢ (66 W) off thetthe coatpaund aseifpasictioarh ¢S or
par ent er al | e.g. in the formof injection solutions. The conpounds of
fornulénYﬂé%ﬁLﬂﬂgiﬂﬂbharnaceuticalIy usabl e acid addition salts can be
processed with pharmaceutically inert, inorganic or organic excipients for
the progectii@ss a8)-394 ()8t rhen ARBIBAdMARY Blcthy1hABESRoRRGhinAEd gel atine
capsul és. Lactose, corn starch or derivatrves thereof, talc, stearic acid
or its salts etc can be used as such excipients e.g. for tablets, dragees

and har® gﬁwqq'ﬁ Cypsul es. Suitabl e excipients for soft gel atine
capsul es ware-.g8g.N gtable oils, waxes, fats, semsolid and |iquid polyols
etc. WD 2010/086259PCY¥/ EP2010/ 050591 - 85- Sui t abl e excipients for

the manufactur® of solutions and syrups are e.g. water, polyols,
saccharose, invert sugar, glucose etc.
5 In analogy to the procedure described for the synthesis of 5-chloro-2-[(3RS, 4RS)-3-(4-chloro-

phenyl)-piperidin-4-ylmethoxy]-pyridine; hydrochloride (example 1, step h) the title compound
was prepared from 6-{1-[(3S,4S)-1-Benzyl-3-(4-chloro-phenyl)-piperidin-4-yl]-ethylamino } -
nicotinonitrile as light yellow viscous oil. MS (m/e): 341.2 [(M+H)'].

e) 4-{(38.4S5)-3-(4-Chloro-phenyD)-4-[(SR)-1-(5-cyano-pyridin-2-ylamino)-ethyl]-piperidine-1-
10  carbonyl}-3.4.5.6-tetrahydro-2H-[1.2'Ibipyridinyl-5'-carbonitrile & 4-{(3S.4S)-3-(4-Chloro-

phenyl)-4-[(RS)-1-(5-cyano-pyridin-2-ylamino)-ethyl]-piperidine-1-carbonyl}-3.4.5.6-

tetrahydro-2H-[1,2"]bipyridinyl-5'-carbonitrile

In analogy to the procedure described for the synthesis of [(3RS, 4RS)-3-(4-chloro-phenyl)-4-(5-
chloro-pyridin-2-yloxymethyl)-piperidin-1-yl]-[4-(3-methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-

15 methanone (example 1, step 1) the title compounds were prepared from 6-{1-[(3S,4S)-3-(4-
Chloro-phenyl)-piperidin-4-yl]-ethylamino } -nicotinonitrile and 5'-Cyano-3,4,5,6-tetrahydro-2H-
[1,2"bipyridinyl-4-carboxylic acid (commercially available) with subsequent separation via
preparative HPLC on chiral pak AD eluting with heptane / ethanol to yield 4-{(3S,4S)-3-(4-
Chloro-phenyl)-4-[(SR)-1-(5-cyano-pyridin-2-ylamino)-ethyl]-piperidine-1-carbonyl}-3,4,5,6-

20 tetrahydro-2H-[1,2bipyridinyl-5'-carbonitrile as off-white solid. MS (m/e): 554.4 [(M+H)'] and
4-{(3S,45)-3-(4-Chloro-phenyl)-4-[(RS)-1-(5-cyano-pyridin-2-ylamino)-ethyl]-piperidine-1-
carbonyl}-3,4,5,6-tetrahydro-2H-[1,2"|bipyridinyl-5'-carbonitrile as off-white solid. MS (m/e):
554.4 [(M+H)"]

As mentioned earlier, the compounds of formula I and their pharmaceutically usable addition

25  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.



Sui tabl e excipients for injection solutions are e.g. water, alcohols,

pol yols, glycerol, vegetable oils etc. 5Suitable excipients for
supposi t owpDes10418625¢. g. natural or hardened oils, waxes, PCAEP2019081591 | i qui d
or liquid polyols etc. Mor eover, the pharnmaceutical preparations can
contain preservatives, solubilizers, sB8&bilizers, wetting agents,

emul sifiers, sweeteners, colorants, flavorants, salts for varying the
osnotic pressure, buffers, naslExperiagatilprocedané i oxi dants. They can al so

contain still_ other 10 thera eutlcally val uabl e subst ances. The
dosage can vab§ CWPWWSW%IHWPW@@ dmacqprdance withéhfests givsa hereinadir t o t he
I ndi vidual requirenents in each particular case. In general, in the case of

oral admnistration a daily dosage of about 10 to 1000 ng per person of a
corrpour[’ﬂﬂﬁRl@é&@lraimpmtmﬂ Bindirghwosdyd be appr opri ate, although the above

uppe t can be exceeded whe essar e A

PR o INRA wEaRerBne Fer e nrnrairaeagons LsRia B Rafus Mo mhk S
Acti ve sBAbst a0 ‘E}%Do kaetRsIeAmctdah @EaHGaht:h@arMUK %ﬁﬁéatlaudmmaﬁﬁhlw lage34
Nhgne5|un1steara el Tabl et wei ght 100 25 Exanpl e B Capsul es of the

foll OWIan@ n@mhy@im i8¢ lated diroen HEKZP A celly teahsiently 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

10  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 uM) (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

15 bonded GF/C filter preincubated 1 hin 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

20 45 ul of microscint 40 (Canberra Packard S.A., Ziirich, Switzerland) and shaking for 1 h.
Inhibition curves were fitted according to the Hill equation: y = 100/(1+(x/ICs0)™"), where
ny = slope factor using Excel-fit 4 software (Microsoft). ICsq values were derived from the
inhibition curve and the affinity constant (K;) values were calculated using the Cheng-Prussoff
equation

25  K;=1Cso/(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 with a hNK-3 receptor affinity <0.010 uM were
30 shown in the following table 1.
Table 1
Example Data K; [pnM] Example Data K; [pnM]
5 0.0041 31 0.0083




ng / capsul e Active substancelO0 30 Lactosel55 Corn starch30 Tal c5 Capsul e
fill weight200 WO 2010/ 086259PCT/ EP2010/ 050591 -86- The active substance,
| act ose amo 20wves62Parch are firstly mxed in a m xer an@CTHEPR010/05691

commi nuting nmachine. The mi xture is returned to the mxer, the talc is
added thereto and mixed thoroughly. Th&mixture is filled by machine into
hard gel anti ne capsules. 5 Exanple C Suppositories of the follow ng

conposition are7nmanuf act upad26nmg / supp2 Active) @slst ancel5 10 Suppository
mass1285 Total 1300 The suppository mass is nelted|in a glass or steel
vessel , mixed tlRoroughly 883600l ed to3%5 C. Th&®lgon, |the finely powdered
active subst ancg s added Otd'(ﬁget o and 3)‘7| rred u'btdd99i t—has di spersed
conpletely. The m xture is poured into suppository noulds of suitable size,
left to cool, 15 the suppogobdries are49hen renmgvEdsfrom the noul ds and
packed i ndioviduall y LN _wax paper or net al faoil

13 0.0003 50 0.0013

14 0.0026 51 0.0019

16 0.0016 52 0.0006

17 0.0056 53 0.0006

18 0.0012 54 0.0017

19 0.0014 55 0.0009

20 0.0002 56 0.0038

21 0.0047 57 0.0014

23 0.0011 58 0.002

24 0.0087 61 0.0015

25 0.0015 62 0.0002

26 0.0051 63 0.0035

27 0.0003 65 0.0004

28 0.003 66 0.0046

29 0.0077 68 0.0014

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

prep
5 and

also

arations can be administered orally, e.g. in the form of tablets, coated tablets, dragées, hard
soft gelatine capsules, solutions, emulsions or suspensions. The administration can, however,

be effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of

injection solutions.

The compounds of formula I and their pharmaceutically usable acid addition salts can be

processed with pharmaceutically inert, inorganic or organic excipients for the production of

10 tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn starch or derivatives

thereof, talc, stearic acid or its salts etc can be used as such excipients e.g. for tablets, dragées

and

hard gelatine capsules.

Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-

solid and liquid polyols etc.
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Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,
vegetable oils etc.

Suitable excipients for suppositories are ¢.g. natural or hardened oils, waxes, fats, semi-
liquid or liquid polyols etc.

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

The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, in the case of oral administration a daily dosage
of about 10 to 1000 mg per person of a compound of general formula I should be appropriate,

although the above upper limit can also be exceeded when necessary.

Example A

Tablets of the following composition are manufactured in the usual manner:
mg / tablet
Active substance 5
45
15
34
Magnesium stearate 1

100

Lactose
Corn starch

Microcrystalline cellulose

Tablet weight

Example B

Capsules of the following composition are manufactured:
mg / capsule
10
155
30
Talc 5
200

Active substance
Lactose

Corn starch

Capsule fill weight



R7is a 6-nenbered heteroaryl group, optionally substituted by cyano or
C(0)-cycl oal kyl, wherein the cycloal kyl group is optionally substituted by
| ower al KWD20008m58 1; mis 1; ois 1; pis 1; sis 0; WO PCTI/EP2010/050591

2010/ 086259PCT/ EP2010/ 050591 -88- tis 1; is 1; or a pharmaceutically
active salt, a racemc nixture, an enaléi oner, an optical isoner or a 5
tautoneric formthereof. 2. A conpound of forrmula la according to claim1,
la wherein 10 Ariis aryl or a six nenbered heteroaryl; Ar2is aryl or a six
menber ed heteroaryl;

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 thereto and mixed

thoroughly. The mixture is filled by machine into hard gelantine capsules.

5
Example C
Suppositories of the following composition are manufactured:
mg / supp.
Active substance 15
10 Suppository mass 1285
Total 1300

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and cooled to
45 °C. Thereupon, the finely powdered active substance is added thereto and stirred until it has
dispersed completely. The mixture is poured into suppository moulds of suitable size, left to cool,
15 the suppositories are then removed from the moulds and packed individually in wax paper or

metal foil.



R is hydrogen, hal ogen, |ower alkyl, |ower alkoxy or |ower alkyl
substituted by hal ogen; R2is hydrogen, hal ogen, |ower alkyl, |ower alkyl
substi t utwo 2bw/dsedsegen or cyano; R3is hydrogen or | ower PATKPRO10D50SRY | S
hydr ogen, |ower al kyl, phenyl, optionally substituted by hal ogen, or is a
five nmenbered heteroaryl, optionally stbstituted by |lower alkyl, or is aryl
optionally substituted by halogen; is 1; is 1; 20 pis 1; or a
pharmaceutically active salt, a racem c m xture, an enantiomer, an opti cal
i somer or a tautomeric formthereof. WD 2010/ 086259PCT/ EP2010/ 050591 - 89-
wherein Arlis aryl or a six nenbered heteroaryl; R is hydrogen, hal ogen,
| ower al kyl, |ower alkoxy or |ower al®}MSubstituted by hal ogen; R2is
hydr ogen, hal ogen, |ower alkyl, |ower alkyl substituted by hal ogen or
cyano; 15 ARnHoindoPEeMurr | ower alkyl; r- I-N X ---11is a six menbered
het er ocyclic group, wherein X is -N(SCQCEB);

R3 O\ 1/(R )0

1 Ar

(R");

\
A 5

A
Oy
A= :ﬁl _N X
(R4)n \Ar2 O OX( )S \/ O Y
a) b

6

| o
5

wherein

Ar'  isaryl or a six membered heteroaryl;

Ar*  isaryl or a six membered heteroaryl;

R is hydrogen, halogen, lower alkyl, lower alkoxy or lower alkyl substituted by halogen;

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

R’ is hydrogen or lower alkyl;

R’ is hydrogen, lower alkyl, phenyl optionally substituted by halogen, or is a five membered
heteroaryl, optionally substituted by lower alkyl, or is aryl optionally substituted by
halogen;

WA

15 N\ is a six membered_heterocyclic group, wherein X is -N(SO,CHs);

R’ is hydrogen;

Y is -N(R")-

R” is a 6-membered heteroaryl group, optionally substituted by cyano or C(O)-cycloalkyl,
wherein the cycloalkyl group is optionally substituted by lower alkyl,

20 n is 1;

m is 1;

0 is 1;

p is 1;

S is 0;



ms 1; ois 1; pis 1; 10sis O; or a pharmaceutically active salt, a racemc
m xture, an enantioner, an optical isonmer or a tautoneric formthereof.
wher ei n AV0I2810408¢91590r a si x nenbered heteroaryl; R is hpdragenoonsbbgen

| ower al kyl, | ower al koxy or |ower alkyl substituted by hal ogen; 20 R2is
hydr ogen, hal ogen, |ower alkyl, |ower -88kyl substituted by hal ogen or
cyano; R3is hydrogen or lower alkyl; Yis -N(RT)-; RTis a 6-nenbered

het eroaryl d¢oup, optionally substituted by cyano or C(0)-cycl oal kyl,
wherein the cycloal kyl group is optionally substituted by |ower al kyl; 25
R6i s h&Urogéﬁﬂ3pis 1; ois 1; tis 1; WD 2010/086259PCT/ EP2010/ 050591 -90-

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

5 tautomeric form thereof.

2. A compound of formula la according to claim 1,

2
RA_On, R

y Ar
(R");

(R £ 0

I~ pr I
wherein
10 Ar'  isarylor a six membered heteroaryl;

Ar*  isaryl or a six membered heteroaryl;

—_

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

15 R* is hydrogen, lower alkyl, phenyl, optionally substituted by halogen, or is a five membered
heteroaryl, optionally substituted by lower alkyl, or is aryl optionally substituted by
halogen;

n is 1;
0 is 1;
20 p is 1;

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

tautomeric form thereof.

3. A compounds of formula Ib according to claim 1

R3 O\ /(R2)°
y Ar'
(R');
A X
o ()/ ~

25 s Ib



uis 1, or a pharmaceutically active salt, a racemc m xture, an enantioner,
an optical isoner or a tautoneric formthereof. 5 5. A conpound of formula
| a accor awogotoseisai m 2, wherein Arl is a six nenbered ReT@EPO@EOPSOSANd Ar 2
is aryl. 6. A conpound of fornmula la according to claim5, wherein the
conpounds are -89-

[ (3RS, 4RS) - 3- (4-chl or o- phenyl) - 4- (5-chl oro- pyri di n-2-yl oxynet hyl ) - pi peridin
-1-y1] ~ierdid- 10 net hyl - El, 2, 4] oxadi azol - 5-y1) - pheny1l] - net hanone

[ (3RS, 4RS) - 3- (4-chl oro- phenyl1)-4- (5-trifluoronethyl -pyridin-2-yl oxymet hyl ) -
pi per i ditn- 11834yl pusa six suemhersd Degerodryl] oxadi azol - 5- y1) - pheny1] - net hanone { (3

S .4 Sg3 - (¢ Opd i Sf--aﬁ]é- 9% A1 Hbdirdted b pXhaEt hyl |
-p ip eridi n: ?ﬁgé%n-’ [149%@@%@[ ﬁ%[yﬁ’[ %W%r AT 0> aAJi g‘ﬁgﬁ - 5}E ;%&bﬁg%:(l)gr éé?ﬁanone
15{ ( 3S,K4S) - 3s liytiragdno hale give tomldr-alkeyll, (1S erlalikH-sobitivutod py haldizen @: gylaoocy) - et hyl ] - p
iperjdin-1-y1}-14-(5- nmethyl-[1, 2, 4] oxadi azol-3-yl)-phenyl] - met hanone

3 49 - 3- (‘Sll}}‘k’f‘%P -fd‘i’]‘éi?fy%ﬁlzl- [(S)-1-(5-trifluoromethyl-pyridin-2-yloxy)-e
t hyl] - pi perirdin-1- yl}
-[4-(3- hyl X[ 1, 2, 4] oxadi azol - 5-y1) - pheny1] - net hanone o
(35, 457 % (47ch] o o PACOY I Ll o ek 4L SR 1 - 2-v1 0xy) -
-[4- (5yret hyd 1 1, 2, 4] oxadi azol - 3-y1) - phenyl] - met hanone 6-((S)-1-
{(3S,4S)-3-(4-chl oro-phenyl)-1-[4-(3-nmethyl -[1, 2, 4] oxadi azol - 5-y1) - benzoyl]
- pi periodi n44y 1L} - et hoxy)-nicotinonitrile 6-((S)-1-
{(83S, 49) - 3- (i4-,chl or o- phenyl)-1-[4-(5-nethyl -[ 1, 2, 4] oxadi azol - 3-y1) - benzoy1]
- pi per itdi n4-§/ } -ethoxy)-nicotinonitrile 25 6-
{ (90 15[ (3S,id@) - 3- (4-chl oro- phenyl)-1-(4' -fl uoro-bi phenyl-4-carbonyl)-pi per
idin-4-y1]- ethoxy}-nicotinonitrile or
[ (3SR, 4SR) - 4- (5-chl or o- pyri di n-2-yl oxynet hyl ) - 3- (3, 4-di fl uor o- pheny1) - pi per
idin-1- - (3-.: . - 2 ' -5- ~ n - 307. A
corrpour%;l[}jogn Ll?‘(])a&grumlwgﬁ% ggté\f:e%pﬁ? %91?%@%%?# % éﬁ\%ﬁ%r e%hxrél(’)?tﬁ% gg&gﬁ% N2 are
si x nmenhasacrihetrertbaecyf. . WO 2010/ 086259PCT/ EP2010/ 050591 - 91-

15 4. A compounds of formula Ic according to claim 1

wherein

Ar'  isaryl or a six membered heteroaryl;

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

R’ is hydrogen or lower alkyl;

Y is -N(R")-;

R” is a 6-membered heteroaryl group, optionally substituted by cyano or C(O)-cycloalkyl,

wherein the cycloalkyl group is optionally substituted by lower alkyl;

25 R® is hydrogen;

p is 1;

0 is 1;

—

is 1;



{ (3 S 4 9S)-3-(4-chloro-phenyl)-4- [(S)-1-(5-chloro-pyridin-2-ylo
xy)-ethyl] -p ip eridin-l-yl} -(6- nethyl-pyridazin-4-yl)-methanone

{(3S, 4S) -8oQ4r0i8b3p 0- phenyl) - 4-[ (S) - 1- (5-tri fl uor onet hyPCpmPRA0MO5BIY| OXY) - €
t hyl] - pi peri di n-1y1}-(6-net hyl - pyri dazi n- 4-y1) - met hanone or 5 6-
{(S)-1-[(3S, 4S)-3-(4-chl oro-phenyl) - 1-6- net hyl - pyri dazi ne- 4- car bony1) - pi pe
ridin-4-yl]- ethoxy} -nicotinonitrile. 9. A conpound of formula |Ib
accordiung tgsataim 3, wherein Arl is a six menbered heteroaryl and X is
-N(SQ2CH3) . 1010. .A compound of formula Ib according to ¢claim9, which
conmpourRdg p&aréna{celet@a@v agfivg)sal, a yagerig BRI BT RPSUIMCT] prspptical somer or a

-chl Orqa&?{%onyﬁfr&t}{&%%y) ethyl] -pip eridin-1-yl} -(4-

met hanesu pi perazin-1-yl)-net hanone
{(38 4S) 3-(4-chl oro-phenyl)-4-[(S)-1-(5-trifluoronethyl-pyridin-2-yloxy)-e

(53 15 RSiarinapnd b lorihfodh Ge oAy 9 S180% 4 REBRRTER M § RIS BTRRDT - car bo

nyl) - phggghﬁhqﬁﬂ; yl | -ethoxy} -nicotinonitrile 11. A compound of
formula Ic according to claim4, wherein Arl is a six nenbered heteroaryl
and Y is NRT. 2012. A conpound of formula Ic according to claim11l, which
conmpounds, ar e

{ 4- [ (3Rs, 0 FJREL! Iimgy Iaicenttige @ fHm YTt BISSPRYPUIASi n- 2- yI oxymet hy

1) - pi PErIRY, MRS 13- (&-@ﬁl@fmﬂdnyt)m Eeélil6Hopyr iyl 2-yloxymethyl)-piperidin- 1-y1]-[4-(3-
(1- et hy |- c cl oprop L met hanone
{4 I1q 3R§Pth§Fk$¥,234]9&ad¢9fip p o pplenytlymethgrene h| or o- pyr| di n- 2-yl oxyret hyl ) - pi peri

{ (3SR AEK A4 PR bl 5 kb G RN SREQRER B URBRAS AT,
p|4per| d3-mectiyl-[ ¢ 2cdjoxudidzot- Biybephictdy N-rhetjdnoné 1- met hyl - cycl opr opy1) - met hanone
§ (35, 433899a3-6hrbipe-prap A 3)- [1((é)chkme@mﬁimo?rﬁl-ow)r?tav%-@zeﬂd&Wl}e%ﬁ-] -pip
er| di nq?eh-g,l ?igzgﬂpy?{dkazoﬁgsﬁ?'%ﬁgng}ﬁ(m%{ﬁgno - et hyl - cycl opropy1) - met hanone (4-

{(3R 4R or o- phe 5-chl oro-pyridi n-2-yl oxy)-ethyl]-pip
er i Bt ne{(3S,480-3e@rdhbomyphenyd)-pHe €9)di-(H-thlyrb)pyt tinm iy y)-cyolleppepdid) -y hdfrone

{(3s 4 8t} 2 Hp iz hdnryheay esthanopg _ chi or o- pyri di n- 2-yl oxy) - et hyl ] - pi p

eridin hatr _1-
o by s ASRs-pa0blo-pRbd {81 A5 AN A AN pyridin 2 viaxy) eyl piperidingl

(3 S, 458G methbfl b, 2),4ﬂmed|191€)1-54’fy1){p€1@)¥11tn(eﬂlatl®m€f | uor orret hyl - pyri di n-2-yl o
E()]/-) 5 if)l %;jr 4%)0%| gﬁe llolgoI glg %I{- RSP-?I g% -tfiailoA'rbrSneth?Il-E)%l in- -910 951)?5'11311] -piperidin-1-

20 yl}-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)-phenyl]-methanone
6-((S)-1-{(3S,4S)-3-(4-chloro-phenyl)-1-[4-(3-methyl-[ 1,2,4 Joxadiazol-5-yl)-benzoyl]-piperidin-
4-yl}-ethoxy)-nicotinonitrile
6-((S)-1-{(3S,4S)-3-(4-chloro-phenyl)-1-[4-(5-methyl-[ 1,2,4 Joxadiazol-3-yl)-benzoyl]-piperidin-
4-yl}-ethoxy)-nicotinonitrile

25  6-{(S)-1-[(3S,4S)-3-(4-chloro-phenyl)-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidin-4-yl]-
ethoxy}-nicotinonitrile or
[(3SR,4SR)-4-(5-chloro-pyridin-2-yloxymethyl)-3-(3,4-difluoro-phenyl)-piperidin-1-yl]-[4-(3-
methyl-[1,2,4]oxadiazol-5-yl)-phenyl]-methanone.

30 7. A compound of formula Ia according to claim 2, wherein both Ar' and Ar” are six

membered heteroaryl.

8. A compound of formula Ia according to claim 7, which compounds are



6-((S)-1- {(3 S ,4S)-3-(4-chl oro-phenyl)-1-

[ 1- (1- net hyl - cycl opr opanecar bonyl) -pi p eridine-4- carbonyl] -pip

eri di n- 4-wQporodsbasay) - ni cotinonitrile 5 4- { (3 S PCT/EP2010/050591

, 4S) - 3- (4-chl oro- phenyl)-4- [(S)-1-(5-cyano-pyridin-2-ylo xy)-ethyl] -pip
eridine-1- carbonyl} -3,4,5 ,6-tetrahyfto-2H

[ 1, 21bi pyridinyl-5" -carbonitrile {4- [(3 SR 4SR)-4-(5 -chloro-pyridin-2-ylo
Xy met hy{(BSQS)-GZiAﬂehﬂjrf)Jplhem}O) PHESYILY5-ghilproefyir diime- yloxyt)aﬂtgxmppibéndlmlpyl} (6-
eridin-1-yl} -(1-nmethyl-cycl opropyl)-nethanone 4-[(3

S) - 4- (3 ]dbﬁmﬁ?beﬂ'n?ﬂvmﬁn%ynethyl) 3 -(3,4- d|fluoro phenyl ) - pi p

er|d|n T
3 45 QS oay ar AosTp F ) G gty i Yigyetpy g plpegidin- -
S) -4- (54&63nmﬁmﬁpymﬁunka3&}nw&mmnmhyl) 3 -phenyl - p|p eri di ne-1-carbonyl ]

-3,4,5, 6- 1bi y " car rile 4-

253 3SR ARG ba Ml oty ipei-6-prshomsiy Peidigrty i p
eri di n%tﬂo ‘[}%%ﬁﬂd)ﬁltrlle
3,4,5, rahydro-2H[ 1, 21b|pyr|d|ny1 5' -carbonitrile 15 4- { (3 S

4S) 3- (4 chl or o- phenyl ) - 4- [ 84 trifluoromethyl-p heno xy)-ethyl]
-pip eridiné- ﬁcmob@dayf@rmg aAIb@CCCS mette glayasowhetein Ar is a six membered

1, 21bi le 4- 3 S,4S)-3-(4-chl h 1) - 4-
(5 BRSO T 50§ 5] Cat ot 72

3,4,5, 6-tetrahydro-2H1]1, 21b|pyridiny1 5'-carbonitrile 4- { (3 S
, 4S5) - 3- (4- chl or o- pheny1l) - 4- -1-(5-fluoro-pyridin-2-ylo xy)-ethyl] -pip
eri fl ne-1- 46 Azepwaynd of f@lmulgl @cq%@mgm,gllalén Hhich compounds aré

[(5)- 1- POy SRR Ry it Btk B PuRR Y
4@ 536mﬁhnmahﬁmwbﬂ@Hmkm,Eybnnmhmﬂmayl 5' -carbonltrlle 4- { (3 S
er | él n e{ IS gg}g-&éﬁﬁﬁl})?onghgnyl) 4- E(g) )I-(%-h(lﬁuorome gg/r?dnqze nlgxglsy gthylﬂ plpelldm

3, 4,5, %tm@hﬁq&gﬁgm@p&%ﬂyﬂ SicwhoR: - carbonitrile 25 4- [(3 S, 45)-4-
(5) 1-(4- chl or o- pheno xy)-eth -3 -(4-chl oro-phenyl)-pip

eri i né-{(Se-dr[6¥h99)} 3-(4-8hldrospleny bt - (aﬂhlyldtﬁlan@bﬂefm[l}ﬂl PRidvaziye- I -darbpylF-piperidin-4-
‘-carbonitrile 4- , 45) - 3- (4-chl or o- phenyl)-4- [(S)-1-(3-fluoro-pheno

xy)-etﬁ'FTLgﬁﬁﬁngpﬁﬁgﬁgél carbonyl} -

3,4,5,6-tetrahydro-2H[ 1, 21bi pyridi nyl-5" -carbonitrile 4-[(3 S, 45)-3

- (4- chl or o- gheAxbhpddbEHf triulkdc hydo@dmgtceélb!mi)t whapearAdinesik neaieeny! 1 -3
, 4,5 ,6- 30 tetrahydro: 2H—[1 21bi pyridinyl-5'-carbonitrile 4- { (35

. 45) - 3het@r%rﬂra@d%§rwli - [(S)-1-(5-nethyl -pyridin-2-ylo xy)-ethyl] -pip
erldlne 1- carbonyl} -3, 4 5 ,6-tetrahydro-2H
[1,21bipyridiny1-5'-carbonitrile

20 12. A compound of formula Ic according to claim 11, which compounds are

{4-[(3RS,4RS)-3-(4-chloro-phenyl)-4-(5-trifluoromethyl-pyridin-2-yloxymethyl)-piperidine-1-
carbonyl]-piperidin-1-yl}-(1-methyl-cyclopropyl)-methanone
{4-[(3RS,4RS)-3-(4-chloro-phenyl)-4-(5-chloro-pyridin-2-yloxymethyl)-piperidine-1-carbonyl]-
piperidin-1-yl}-(1-methyl-cyclopropyl)-methanone

25  (4-{(3SR,4SR)-3-(4-chloro-phenyl)-4-[(SR)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-
carbonyl }-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone
(4-{(3S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-cthyl]-piperidine-1-
carbonyl }-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone
(4-{(3R,4R)-3-(4-chloro-phenyl)-4-[(R)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-

30 carbonyl}-piperidin-1-yl)-(1-methyl-cyclopropyl)-methanone
4-{(38S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-piperidine-1-
carbonyl}-3,4,5,6-tetrahydro-2H-[ 1,2"bipyridinyl-5'-carbonitrile



4- { (35 ,45)-3-(4-chloro-phenyl)-4- [(S)-1-(5-fluoro-pyrimdin-2-ylo
xy)-ethyl] -pip eridine-1- WD 2010/ 086259PCT/ EP2010/ 050591 -93- carbonyl}
-3,4,5 , owbDevroaisyzipo -2H [ 1, 21 bi pyridinyl-5'-carbonit PCIT&EP2010/050591
4-1(3S,4S)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-3-(3,4-difluoro-pheny
1) - pi peri di ne- 1- -92-

carbonyl]-3,4,5, 6-tetrahydro-2H-[1, 21bi pyridinyl-5"-carbonitrile

{ 4- [ ( 33, &4S¥ 48 B((8) chlor-phedyl p4-GcPYI-{ Hirifludrothabyl)pyeid iy d-Jylody(-3thd 1| dhipdritine - phen
yl)-piperidine-1- 5 carbonyl] -p_ip eridin-I-y1} .

- (1- rretlh%rbqué}l-%36r%%gpil)ahﬁegpré—hbﬁg]blpyndmylé‘-car onitrile

;1‘ LI( g §}6i‘-1(§i2;yﬁiel:{ga(s§AS)13-@i5-‘cfﬁ¥1%ﬂﬂieB¥f)l1‘1'[10c12m¥1!h9i£89&&&9%1&5&5&@1)%iﬂéﬁ‘i&iﬂ&h@- phenyl
car bonyhijbo8yl-pincbidiredybhgttoxy) atiedtihpRitbiepyri di nyl -5' -carbonitril e

6-((S)-1-{(3 S)-3-(3,4-difl o- phenyl)-1-]1-(1-met - cycl opr ppanecar bon
01y 5 Fel PSR ity Lo e P oy RO (1o or 10
4_ _ _ _ _ ' . g _&r o .

(35, 48y S A Dy b e i di - 2- 1 ani no) - et hyl ] - p
i peri di{Ad(3SR,43R b §chlor@pyridin;26ylpaymethyldi3e(3,2#Hlupto-plienyl)-piperidine-1-

bi pyridinyl-5'-carbonitrile. .13. A process . for preparation of a conpound of
f or mul §aﬁ’\63§1 [ E’fefﬁglap“.y@?@r‘aﬁe%‘/%y r8ppﬁg'm§gg§8negonpri ses 15 coupling a
conpound[(9$ 4§ p4 RlordpWhidih-2041b Ry Bet@ o3 BB - Riind peambayIp- Hal
to a co [(oundpoﬁcoroﬁru@fl 1_ IZ\A]'@,V\J(@)y 2318703‘2_529PCT/§)E%1€253?3%’%559111 -94- ﬁylﬁ A
condburdet aedetraiydep-2d-[Abippridinykp gaphpnttrile 12 whenever prepared by a

PGSR SRR . LA BBl A SRS SR T 0 48 2

1 - 12 tardhy8rophids] hageipttidial - y-cacoaptirbl e exci pi ents.
4-{(38S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(3,4-dichloro-phenoxy)-ethyl]-piperidine-1-carbonyl} -
3.,4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-5'-carbonitrile

15 4-{(3S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(4-trifluoromethyl-phenoxy)-ethyl]-piperidine-1-
carbonyl}-3,4,5,6-tetrahydro-2H-[ 1,2"bipyridinyl-5'-carbonitrile
4-{(38S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(4-cyano-phenoxy)-ethyl]-piperidine-1-carbonyl} -
3.,4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-5'-carbonitrile
4-{(38S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-fluoro-pyridin-2-yloxy)-ethyl]-piperidine-1-

20 carbonyl}-3,4,5,6-tetrahydro-2H-[1,2"bipyridinyl-5'-carbonitrile
4-{(38S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(4-fluoro-phenoxy)-ethyl]-piperidine-1-carbonyl} -
3.,4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-5'-carbonitrile
4-{(38S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(3,4-difluoro-phenoxy)-ethyl]-piperidine-1-carbonyl} -
3.,4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-5'-carbonitrile

25 4-[(3S,4S)-4-[(S)-1-(4-chloro-phenoxy)-ethyl]-3-(4-chloro-phenyl)-piperidine-1-carbonyl]-
3.,4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-5'-carbonitrile
4-{(38S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(3-fluoro-phenoxy)-ethyl]-piperidine-1-carbonyl} -
3.,4,5,6-tetrahydro-2H-[ 1,2"|bipyridinyl-5'-carbonitrile
4-[(3S,45)-3-(4-chloro-phenyl)-4-((S)-1-p-tolyloxy-ethyl)-piperidine-1-carbonyl]-3,4,5,6-

30 tetrahydro-2H-[1,2"bipyridinyl-5'-carbonitrile
4-{(3S,45)-3-(4-cloro-phenyl)-4-[(S)-1-(5-methyl-pyridin-2-yloxy)-ethyl]-piperidine-1-
carbonyl}-3,4,5,6-tetrahydro-2H-[ 1,2"bipyridinyl-5'-carbonitrile
4-{(38S,4S)-3-(4-chloro-phenyl)-4-[(S)-1-(5-fluoro-pyrimidin-2-yloxy)-ethyl]-piperidine-1-



16. A medi canent according to claim15 for the treatnment of depression,
pai n, psychosis, Parkinson's disease, schizophrenia, anxiety and attention
deficit hypepwossaswty di sorder (ADHD). 10 17. The use ofPCa/Epeompossdl as
claimed in any one of clains 1 - 12 for the manufacture of nedi canments for
the treatnment of depression, pain, psyBhosis, Parkinson's disease,

schi zophreni a, anxiety and attention deficit hyperactivity disorder (ADHD).
18. Theatboveintd,4 8, castritieded-oHbE {2be yeid ssi-5heabonkdid *

4-[(38,4S)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-3-(3,4-difluoro-phenyl)-piperidine-1-
carbonyl]-3,4,5,6-tetrahydro-2H-[ 1,2"bipyridinyl-5'-carbonitrile
{4-[(35,4S)-4-[(S)-1-(5-chloro-pyridin-2-yloxy)-ethyl]-3-(3,4-difluoro-phenyl)-piperidine-1-

5  carbonyl]-piperidin-1-yl}-(1-methyl-cyclopropyl)-methanone
4-[(3S,4S)-4-[(S)-1-(5-cyano-pyridin-2-yloxy)-ethyl]-3-(3,4-difluoro-phenyl)-piperidine-1-
carbonyl]-3,4,5,6-tetrahydro-2H-[ 1,2"bipyridinyl-5'-carbonitrile
6-((S)-1-{(3S,4S)-3-(3,4-difluoro-phenyl)-1-[ 1-(1-methyl-cyclopropanecarbonyl)-piperidine-4-
carbonyl]-piperidin-4-yl}-ethoxy)-nicotinonitrile or

10 4-{(3S,4S)-3-(4-chloro-phenyl)-4-[(SR)-1-(5-cyano-pyridin-2-ylamino)-ethyl]-piperidine-1-
carbonyl}-3,4,5,6-tetrahydro-2H-[1,2'bipyridinyl-5'-carbonitrile.

13. A process for preparation of a compound of formula I as defined in claim 1, which process
comprises

15 coupling a compound of formula

R 0. ,—R),
(R1) Ar

P
J
Ph VIIT

with a corresponding compound of formula A-Hal

to a compound of formula

20 wherein Hal is CL, Br or I and the other definitions are as describedin claim 1, and, if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt.
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14. A compound according to any on of claims 1 - 12, whenever prepared by a process as

claimed in claim 13 or by an equivalent method.

15. A medicament containing one or more compounds as claimed in any one of claims 1 - 12 and

pharmaceutically acceptable excipients.

16. A medicament according to claim 15 for the treatment of depression, pain, psychosis,

Parkinson’s disease, schizophrenia, anxiety and attention deficit hyperactivity disorder (ADHD).

17. The use of a compound as claimed in any one of claims 1 — 12 for the manufacture of
medicaments for the treatment of depression, pain, psychosis, Parkinson’s disease, schizophrenia,

anxiety and attention deficit hyperactivity disorder (ADHD).

18. The invention as herein before described.
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