
WO 2010/106081PCT/EP2010/053417 PIP DINE DERIVATIVES AS NK3 RECEPTOR
ANTAGONISTS The present application relates to compounds of formula RrTh 0
wherein Ris 5- aryl or heteroaryl, which are optionally substituted by
halogen, lower alkyl substituted by halogen, or is -CH2)"-cycloalkyl and n
is 0, 1 or 2,  lower alkyl,  lower alkenyl or 10- lower alkyl substituted
by halogen; R2 is - CRR'-aryl or heteroaryl, which rings are optionally
substituted by halogen, lower alkyl, lower alkyl substituted by halogen or
cyano, - CRR'-cycloalkyl, 15- CR1t-lower alkyl, or is - NR-aryl or
NR-heteroary , which rings are optionally substituted by halogen, lower
alkyl, lower alkyl substituted by halogen or cyano, or is NR-cycloalkyl, or
is - indan-l-yl or indan-2-yl, which are optionally substituted by hydroxy;
is hydrogen or lower alkyl, or  WO 2010/106081PCT/EP2010/053417 R and R'
are independently from each other hydrogen, CH2111-cycloalkyl, lower alkyl,
lower alkyl substituted by halogen or hydroxy, or both R and R' fowl
together with the carbon atom to which they are attached a cycloalkyl ring;
s aryl, heteroaryl or heterocycloalky) which rings are optionally
substituted by lower 5alkyl or =0, or is cycloalkyl; is aryl, heteroaryl or
heterocycloalkyl, which rings are optionally substituted by lower alkyl,
lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino,
C(0)- lower alkyl, C(0)NH2, S(0)2-lower alkyl or =0, or is cycloalkyl; or
to a pharmaceutically active salt thereof 10The invention includes all
stereoisomeric foli s, including individual diasteremsomers and enantiomers
of the compound of formula (I) as well as racemic and nonracemic 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, 15 anxiety and attention
deficit hyperactivity disorder (ADHD).        The three main mammalian
tachykinins, substance P (SP), neurokinin A (NKA) and neurokinin B (NKB)
belong to the family of neuropeptides sharing the common COOH-terminal
pentapeptide sequence of Phe-X-Gly-Leu-Met-NH2. As neurotransmitters, these
peptides exert their biological activity via three distinct neurokinin (NK)
receptors termed as NK-1, NK-2 and 20 NK-3. SP binds preferentially to the
NK-1 receptor, NICA to the NK-2 and NICB to the NK-3 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 25 anxiety, depression, bipolar
disorders, Parkinson's disease, schizophrenia and pain (Neurosci. 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.  WO 20101106081PCT/EP2010/053417 -3-
Symptoms begin in early adulthood and are followed by a period of
interpersonal and social dysfunction. Schizophrenia manifests as auditory
and visual hallucinations, paranoia, delusions (positive symptoms), blunted
affect, depression, anhedonia, poverty of speech, memory and attention
deficits as well as social withdrawal (negative symptoms). 5For decades
scientists and clinicians have made efforts with the aim of discovering an
ideal agent for the pharmacological treatment of schizophrenia. However,
the complexity of the disorders, due to a wide array of symptoms, has
hampered those efforts. There are no specific focal characteristics for the
diagnosis of schizophrenia and no single symptom is consistently present in
all patients. Consequently, the diagnosis of schizophrenia as a single
disorder or as a 10 variety of different disorders has been discussed but
not yet resolved. The major difficulty in the development of a new drug for
schizophrenia is the lack of knowledge about the cause and nature of this
disease. Some neurochemical hypotheses have been proposed on the basis of
pharmacological studies to rationalize the development of a corresponding
therapy: the dopamine, the serotonin and the glutamate hypotheses. But
taking into account the complexity of 15 schizophrenia, an appropriate
multireceptor affinity profile might be required for efficacy against
positive and negative signs and symptoms. Furthermore, an ideal drug
against schizophrenia would preferably have a low dosage allowing
once-per-day dosage, due to the low adherence of schizophrenic patients. In
recent years clinical studies with selective NK1 and NK2 receptor
antagonists 20 appeared in the literature showing results for the treatment
of emesis, depression, anxiety, pain and migraine (NK1) and asthma (NK2 and
NK1). The most exciting data were produced in the treatment of
chemotherapy-induced emesis, nausea and depression with NK1 and in asthma
with NK2- receptor antagonists. In contrast, no clinical data on NK3
receptor antagonists have appeared in the literature until 2000. Osanetant
(SR 142,801) from Sanofi-Synthelabo was the 25 first identified potent and
selective non-peptide antagonist described for the NK3 tachykinin receptor
for the potential treatment of schizophrenia, which was reported in the
literature (Current Opinion in Investigational Drugs, 2001,2(7), 950-956
and Psychiatric Disorders Study 4, Schizophrenia, June 2003, Decision
Recources, Inc., Waltham, Massachusetts). The proposed drug SR 142,801 has
been shown in a phase II trial as active on positive symptoms of 30
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.  -4-       The neurokinin-3
receptor antagonists have been described as useful in pain or inflammation,
as well as in schizophrenia, Exp. Opinion.Ther. Patents (2000), 10(6),
939-960 and Current Opinion in Investigational Drugs, 2001, 2(7), 950-956
956 and Psychiatric Disorders Study 4, Schizophrenia, June 2003, Decision
Recources, Inc., Waltham, Massachusetts).       Objects of the embodiments
disclosed herein are novel compounds of foiuiula I, their manufacture,
medicaments based on a compound in accordance with the invention and their
production as well as the use of compounds of formula I in the control or
prevention of illnesses such as depression, pain, bipolar disorders,
psychosis, Parkinson's disease, schizophrenia, anxiety and attention
deficit hyperactivity disorder (ADHD). In a first aspect, there is provided
a compound of fonnula  wherein is  aryl or heteroaryl, which are optionally
substituted by halogen, lower alkyl substituted by halogen, or is
-CHArcycloallcyl and n is 0, 1 or 2,  lower alkyl, - lower alkenyl or -
lower alkyl substituted by halogen; R2 is  CRR'-aryl or heteroaryl, which
rings are optionally substituted by halogen, lower alkyl, lower allcyl
substituted by halogen or cyano,  CRR'-cycloalkyl,  CRR'-lower alkyl, or is
- NR-aryl or NR-heteroaryL, which rings are optionally substituted by
halogen, lower alkyl, lower alkyl substituted by halogen or cyano, or is
NR-cycloallcyl, or is  indan-l-yl or indan-2-yl, which are optionally
substituted by hydroxy; 



4a R3 is hydrogen or lower alkyl, or R2 and R3 form together with the
N-atom to which they are attached a 2,3-dihydro-1-H-isoindol group or a
piperidine ring, which is optionally substituted by a heteroaryl group; R
and R' are independently from each other hydrogen, CH2)n-cycloalkyl., lower
alkyl, lower alkyl substituted by halogen or hydroxy, or both R and R'
foiin together with the carbon atom to which they are attached a cycloalkyl
ring; is aryl, heteroaryl or heterocycloalkyl, which rings are optionally
substituted by lower alkyl or =0, or is cycloalkyl; is aryl, heteroaryl or
heterocycloalkyl, which rings are optionally substituted by lower alkyl,
lower allcoxy, halogen, lower alkyl substituted by halogen, cyano, amino,
C(0)- lower alkyl, C(0)NH2, S(0)2-lower alkyl or =0, or is cycloalkyl; or a
pharmaceutically active salt thereof.       in a sedoritigpeectilete
ia'pfovided a compound of fo fox.x ula I as defined above hal uia
enellitipassed   wherein hal is halogen;   R and R' are independently from
each other hydrogen, CH2).-cycloalkyl" lower alkyl, lower alkyl substituted
by halogen or hydroxy, or both R and R' form together with the carbon atom
to which they are attached a cycloalkyl ring;  4b or a phaimaceutically
active salt thereof.       In a third aspect, there is provided a compound
of formula lb encompassed by formula I as defined above hal wherein hal is
halogen;  Ib  R and R' are independently from each other hydrogen,
CH2)"-cycloalkyt, lower alkyl, lower alkyl substituted by halogen or
hydroxy, or both R and R' form together with the carbon atom to which they
are attached a cycloalkyl ring; is aryl, heteroaryl or heterocycloalkyl,
which rings are optionally substituted by lower alkyl, lower alkoxy,
halogen, lower alkyl substituted by halogen, cyano, amino, C(0)-lower
alkyl, C(0)NH2, S(0)2-lower alkyl or =0, or is cycloalkyl; or a
pharmaceutically active salt thereof  4c In a fourth aspect, there is
provided a compound of formula lc encompassed by formula I as defined above
wherein hal is halogen; R and R' are independently from each other
hydrogen, CH2)"-cyc1oalkyl, lower aLkyl. lower alkyl substituted by halogen
or hydroxy, or both R and R' form together with the carbon atom to which
they are attached a cycloalkyl ring; is he eroaryl which rings are
optionally substituted by lower alkyl or =0; is aryl, heteroaryl or
heterocycloalkyl, which rings are optionally substituted by lower alkyl,
lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino,
C(0)- lower alkyl, C(0)NH2, S(0)2-lower alkyl or =0, or is cycloalkyl;  or
a pharmaceutically active salt thereof.  4d In a fifth aspect, there is
provided a compound of formula Id encompassed by formula I as defined above
hal  Id  wherein halis halogen; P. and R' are independently from each other
hydrogen, CH2)0-cycloalkyl, lower alkyl, lower alkyl substituted by halogen
or hydroxy, or both R and R' form together with the carbon atom to which
they are attached a cycloalkyl ring;  is heterocycloalkyl which rings are
optionally substituted by lower alkyl or =0;  is aryl, heteroaryi or
heterocycloalkyl, which rings are optionally substituted by lower alkyl,
lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino,
lower alkyl, C(0)NH2, S(0)2-lower alkyl or =0, or is cycloalkyl; or a
pha,inaceutically active salt thereof.  



4e In a sixth aspect, there is provided a compound of formula le
encompassed by formula I as defined above hal  wherein hal is halogen; R
and R' are independently from each other hydrogen, CH2)11-cycloalkyl, lower
alkyl, lower alkyl substitutcci by halogen or hydroxy, or both R and R'
foiin together with thc carbon atom to which they are attached a
cycloallcyl ring;  is heterocycloalkyl which rings are optionally
substituted by lower alkyl or =0;  is aryl, heteroaryl or heterocycloalkyl,
which rings are optionally substituted by lower alkyl, lower alkoxy,
halogen, lower alkyl substituted by halogen, cyano, amino. C(0)- lower
alkyl, C(0)NH2, S(0)2-lowcr alkyl or =0, or is cycloalkyl; or a
pharmaceutically active salt thereof       In a seventh aspect, there is
provided a process for preparing a compound of foiliula I as defined as
defined above, which process comprises  4f cleaving off the ether group of
a compound of formula IV R10  IV    under basic-aqueous conditions to
access the respective acid derivatives, and then coupling with
amines/hydrazines and coupling reagents in the presence of a base and with
a suitable carbamoyl 5 chloride, acid chloride or carboxylic acid to obtain
piperidine derivatives of foimula  wherein the definitions are as described
above, and if desired, converting the compounds obtained into
phaunaceutically acceptable acid addition salts; 10 or b)- coupling a
compound of formula V V with corresponding acid chlorides in the presence
of a base, or        - coupling a compound of formula V with the
appropriate acid derivatives with coupling 15reagents in the presence of a
base, or - activating a compound of formula V with CDI or phosgene and
subsequently coupling with the appropriate amine derivative, wherein the
definitions are as described above, and if desired, converting the
dbrnpdun&V obtamed into phamnaceutically acceptable acid 20 addition salts.
4g       In an eighth aspect, there is provided a compound as defined
above, whenever prepared by a process as defined above or by an equivalent
method.       In a ninth aspect, there is provided a medicament containing
one or more compounds as defined above and pharmaceutically acceptable
excipients.       In a tenth aspect, there is provided the use of a
compound as defined above for the manufacture of medicaments for the
treatment of depression, pain, psychosis, Parkinson's disease,
schizophrenia, anxiety and attention deficit hyperactivity disorder (ADHD).
The preferred indications using the compounds of the present invention are
depression, psychosis, Parkinson's disease, schizophrenia, anxiety and
attention deficit hyperactivity disorder (ADHD).       The following
definitions of the general terms used in the present description apply
in-espective of whether the terms in question appear alone or in
combination.       As used herein, the term "lower alkyl" denotes a
straight- or branched-chain alkyl group containing from 1-8 carbon atoms,
for example, methyl, ethyl, propyl, isopropyl, n-butyl, i-butyl, t-butyl
and the like. Preferred lower alkyl groups are groups with 1-4 carbon
atoms.       As used herein, the term "lower alkoxy" denotes a straight- or
branched-chain alkyl group as defined above which is connected with an
oxygen atom.       The tenn "lower alkyl substituted by halogen" denotes an
alkyl group as defined above, wherein at least one hydrogen atom is
replaced by halogen, for example -CF3, -CHF2, -CH2F, -CH2CF3, -CH2C1-12CF3,
-CH2CH2CH2CF2, -CH2CH2CF2CF3, -CH2CH2CH2CF2CF3. -CI-12CF2CF2 and the like.
Preferred lower alkyl substituted by halogen groups are groups having 1-5
carbon atoms. The term "halogen" denotes chlorine, iodine, fluorine and
bromine.       The tell)] "cycloalkyl" denotes a saturated carbon ring
containing from 3-7 carbon atoms, 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 or
1,2,3,4-tetrahydronaphthalenyl. Preferred is the phenyl group.       The
tem' "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  WO 2010/106081PCT/EP2010/053417
-5-  least one ring is aromatic in nature, and which contains at least one
heteroatom, selected from N, 0 or S. for example quinoxalinyl,
dihydroisoquinolinyl, pyrazin-2-yl, pyrazolyi, 2,4-dihydropyrazol-3-one,
pyridinyl, isoxazolyl, benzo[1,3]dioxol, [1.3.41thiadiazol, pyridyl,
pyridazinyl, pyrimidinyl, benzotriazol-5-yl, benzoimidazol-5-yl,
[1,2,41-oxadiazolyl, [],3,4]-oxadiazol-2-yl, 5[1,2.4]triazol-l-yl,
[1,2.3]triazolyl, [1,6]naphthyridin-2-yi, imidazo[4,5-b]pyridine-6-yl,
tetrazolyl, thiazoly1, oxazolyl, thiadiazolyt, thienyl, furyl, pyrrolyl,
imidazol-l-yl, or benzofuranyl. Preferred heteroaryl group is
pyridinc-2,3or 4-yl. The term "heterocycloalkyl" denotes an alkyl ring,
wherein one or two carbon atoms are replaced by N, S or 0, for example the
following groups: morpholinyl, [1,41diazepam-l-yl, 10
piperazinyl,piperidin-l-yl, tetrahydrofuranyl, tetrahydrothiophenyk
piperidin-4-34, thiomorpholinyl or 1,1 -dioxo-k6-thiommpholinyl. The term
"pharmaceutically acceptable acid addition salts" embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid,
sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid,
maleic acid, acetic acid, succinic acid, tartaric acid, methanesulfonic 15
acid, p-toluenesulfonie acid and the like. Preferred compounds encompassed
by formula I are those of formula la hal  



wherein hal is halogen; 20 R and R' are independently From each other
hydrogen, CHArcycloalkyl, lower alkyl, lower alkyl substituted by halogen
or hydroxy, or both R and R' form together with the carbon atom to which
they are attached a cycloalkyl ring;  WO 2010/106081PCT/EP2010/053417 -6-
is aryl, heteroaryl or heterocycloalkyl, which rings are optionally
substituted by lower alkyl, lower alkoxy, halogen, lower alkyl substituted
by halogen, cyano, amino, C(0)- lower alkyl, C(0)NH2, S(0)2-lower alkyl or
=0, or is cycloalkyl; or a pharmaceutically active salt thereof. 5
Preferred compounds of formula la are the followings:
144-(5-methyl-[1,2,41oxadiazol-3-y1)-benzoyll-4-phenyl-pip dinc-4-carboxy
ic acid ((S)-1- phenyl-ethyl)-amide
1-[4-(3-methyl-[1,2,4]oxadiazol-5-A-benzoyl]-4-phenyl-pipe d
ne-4-carboxylic acid ((S)-1- phenyl-ethyl)-amide 10
1-(4'-fluoro-bipheny1-4-carbony1)-4-phenyl-piper'cln 4-carboxyl c acid
((S)-1-phenyl-ethyl)- amide
1-[4-(3-methyl-[1,2,41oxadiazol-5-y1)-benzoy11-4-phenyl-pipe
dine-4-carboxylic acid [(S)-1-(4- fluoro-pheny1)-ethylkamide
1-(4-fluoro-bipheny1-4-carbonyl)-4-phenyl-piperidinc-4-carboxylic acid
[(S)-1-(4-fluoro15 phenyl)-ethyl]-amide
4-(4-fluoro-pheny1)-144-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoylkpiper
*dme-4-carboxylic acid ((S)-1-phenyl-ethyl)-am 144-(3-methyl-[1,2,4]oxadi
ol-5-y1)-benzoy1]-4-pheny1-piperidine-4-carboxy c acid ((S)-1-
phenyl-propy1)-amide 20 1-[4-(1.1-dioxo-1X6-thiomo holin-4-ye-be zo
y11-4-phenyl-piperidinc-4-carboxylic acid ((S)-1- phenyl-propy1)-amide
1-(4'-fluoro-bipheny1-4-carbony1)-4-phenyl-piperidine-4-carboxyl c acid
((S)-1-phenyl-propy1)- amide
4-(4-fluoro-phenyl)-144-(3-methy1[1,2,4]oxadiazol-5-y1)-benzoy11-piperidine
-4-carboxylic acid 25 [(S)-1-(4-fluoro-pheny1)-ethylkamide
1-(41-fluoro-bipheny1-4-carbony1)-4-(4-fluoro-pheny1)-pipe dine-4-carboxy c
acid ((R)-2- hydroxy-l-phenyl-ethyl)-amide
1-(4'-fluoro-bipheny1-4-carbony1)-4-(4-fluoro-phenyl)-piper
dine-4-carboxylic acid (2-methyl-Iphenyl-propy1)-amide 30
1-(4'-fluoro-bipheny1-4-carbony1)-4-(4-fluoro-pheny1)-piperidine-4-carboxyl
ic acid (2- cyclopropy1-1-phenyl-ethyl)-amide  WO
2010/106081PCT/EP2010/053417 -7-
4-(4-fluoro-pheny1)-144-(3-methyl-[1,2,41oxadiazo1-5-y1)-henzoya-piperidine
-4-carboxylic acid [ I - (4-fluoro-pheny1)-cyc lopro p yl] -amide
4-(4-fluoro-phenyl)-144-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoyl]-pipet
dine-4-carboxytic acid [(S)-1-(3-fluoro-pheny1)-ethylkamide 5
1-(41-fluoro-bipheny1-4-carbony1)-4-(4-fluoro-pheny1)-pipendin
-4-carboxylic acid [(S)- cyclopropyl-(3-fluoro-phenyl)-methyl]-amide 4-(4
-fluoro-pheny1)-144-(3-methy141 .2,4]oxad iazo 1-5
-y1)-benzoylkpiperidine-4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-pheny1)-methy1kamide
4-(4-fluoro-phenyl)-1-[4-(5-methyl-[1,2,4]oxadiazo1-3-y1)-benzoyll-piperidi
ne-4-carboxylic acid 10 [(S)-cyclopropyl-(3-fluoro-phenyl)-methylramide or
4-(4-fluoro-pheny1)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoy1]-piperidi
ne-4-carboxylic acid
[(SR)-2,2,2-trifluoro-1-(4-fluoro-pheny1)-ethyl]-amide. Further preferred
compounds encompassed by formula I are those of formula lb hal  Tb  15
wherein hal is halogen; R and R' are independently from each other
hydrogen, CH2)11-cycloalkyl, lower alkyl, lower alkyl substituted by
halogen or hydroxy, or both R and R' form together with the carbon atom to
which they are attached a cycloalkyl ring;  20is aryl, heteroaryl or
heterocycloalkyl, which rings arc optionally substituted by lower alkyl,
lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino,
C(0)- lower alkyl, C(0)NH2, S(0)2-lower alkyl or =0, or is cycloalkyl;  WO
2010/106081PCT/EP2010/05341 7 -8- or a pharmaceutically active salt
thereof, for example the following compounds:
1-[4-(3-methyl-[1,2,41]oxadiazol-5-y1)-benzoy1]-4-phenyl-piperidine-4-carbo
xylic acid ((S)-1- cyclohexyl-ethy1)-amide    1-[4-(5-methyl-[1
.2,41oxadiazol-3-y1)-benzoyl]-4-phenyl-pipe dine-4-carboxylic acid ((S )-1-
5 cyclohexyl-ethyl)-amide
144-0,1-dioxo-12,6-thiomorpholin-4-y1)-benzoy1]-4-phenyl-piperidine-4-carbo
xylic acid ((5)-1- cyclohexyl-cthyl)-amide
4-(4-fluoro-pheny1)-144-(3-methy141,2,4]ox d
ol-5-y1)-benzoylkpiperidine-4-carboxylic acid ((5)-1-cyclohexyl-ethyp-amide
10 11441,1 -dioxo-1k6-thiomorpho
lin-4-y1)-benzoy11-4-(4-fluoro-pheny1)-pipe dine-4-carboxylic acid
((5)-1-cyclohexyl-ethyl)-amide or
1-(41-fluoro-bipheny1-4-carbony1)-4-(4-fluoro-pheny1)-piperidine-4-carboxyl
ic acid ((5)-1- cyclohexyl-ethyl)-amide. 15Preferred compounds encompassed
by formula 1 are those of formula Ic hal  wherein halis halogen; R and R'
are independently from each other hydrogen, CH2k-cycloalkyl, lower alkyl,
lower 20alkyl substituted by halogen or hydroxy, or both R and R' form
together with the carbon atom to which they are attached a cycloalkyl ring;
is heteroaryl which nos are optionally substituted by lower alkyl or =0;
-9- 



is aryl, heteroaryt or heterocycloalkyl, which rings are optionally
substituted by lower alkyl, lower alkoxy, halogen, lower alkyl substituted
by halogen, cyano, amino, C(0)- lower alkyl, C(0)NH2, S(0)2-lower alkyl or
=0, or is cycloalkyl; or a pharmaceutically active salt thereof for example
the following compound 5 1 -16-(3-methyl-[1,2,4]oxad
iazol-5-y1)-pyridine-3-carbonyl]-4-phenyl-piperidine-4-carboxylic acid
[(S)-] -(4-fluoro-pheny1)-ethyl]amide. Preferred compounds encompassed by
formula I are those of o ula Id hal  wherein 10halis halogen; R and R' are
independently from each other hydrogen, CH2)0-cycloalkyl, lower alkyl,
lower alkyl substituted by halogen or hydroxy, or both R and R' form
together with the carbon atom to which they are attached a cycloalkyl ring;
is heterocycloalkyl which rings are optionally substituted by lower alkyl
or =0;   15is aryl, heteroaryl or heterocycloalkyl. which rings are
optionally substituted by lower alkyl, lower alkoxy, halogen, lower alkyl
substituted by halogen, cyano, amino, C(0)- lower alkyl, C(0)NH2,
S(0)2-lower alkyl or =0, or is cycloalkyl; or a pharmaceutically active
salt thereof. Preferred compounds from formula Id are the followings:  WO
2010/106081PCT/EP2010/053417 -10- 4-(4-fluoro-pheny0-114
-(4-fluoro-pheny1)-piperazine-1-carbonylkpiperid e-4-carboxylic acid
[(S)-cyclopropy1-(3-fluoro-pheny1)-methylramide
144-(4-fluoro-pheny1)-piperazine- I -carbonyl]-21-phenyl-piperid
e-4-carboxylic acid [(S)-I -(4- fluoro-phenyl)-ethylkamide
5144-(4-fluoro-pheny1)-piperazine-1-carbony11-4-phenyl-piperid
e-4-carboxylic acid ((5)-1- phenyl-ethyl)-amide
144-(3-methyl-[1,2,4]oxadiazol-5-y1)-piperidine-1 carbonyl] 4
phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-ethyl)-amide
4-phenyl-1-(4-thiomorpholin-4-yl-piperid c- -carbony1)-piperidi
c-4-carboxylic acid ((5)-1- 10 phenyl-ethyl)-amide I
44-(4-fluoro-phenyl)-pmerazine-1-carbonyl]-4-phenyl-piperid e-4-carboxylic
acid ((S)-1- phenyl-propy1)-amide or
144-(4-fluoro-pheny1)-piperazine-l-carbonyl]-4-phenyl-piperidine-4-carboxyl
c acid ((S)-1- cyclohexyl-ethyl)-amide. Preferred compounds encompassed by
formula T are those of formula le hal  wherein halis halogen, R and R' are
independently from each other hydrogen, CH2)n-cycloalkyl, lower alkyl,
Lower 20alkyl substituted by halogen or hydroxy, or both R and R' form
together with the carbon atom to which they are attached a cycloalkyl ring;
is heterocycloallcyl which rings are optionally substituted by lower alkyl
or =0;  WO 2010/106081PCT/EP2010/053417  is aryl, heteroaryl or
heterocycloalkyt, which rings are optionally substituted by lower alkyl,
lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino,
C(0)- lower alkyl, C(0)N H2, S(0)2-lower alkyl or =0, or is cycloalkyk or a
pharmaceutically active salt thereof An examples of such compound is 5I
-[4-(4-Fluoro-pheny1)-piperazine-1-carbonyl]-4-phenyl-piperidine-4-carboxyl
ic acid ((S)-1- cyclohexyl-ethyl)-amide. Further preferred compounds of
formula I are those, wherein Ris - heteroaryt, which is optionally
substituted by halogen, or is -CH2)-cycloa1kyl and n is 0, 1 or 2, 10-
lower alkyl, - lower alkenyl or - lower alkyl substituted by halogen; and
the other definitions are as described above. Examples of such compounds
are 15
4-cyclohexy1-1-14-(3-methyl-[1,2,4]oxadiazot-5-y1)-benzoylkpiperidine-4-car
boxylic acid [(S)-  .1
4-cyclopenty1-1-01-fluoro-biphenyl-4-carbonyl)-pmeridine-4-carboxylic acid
[(S)-1-(4-fluoropheny1)-ethylpamide
4-cyclopenty1-1-[4-(3-methyl-[I,2,4,1oxadiazol-5-y1)-benzoyll-pmeridine-4-c
arboxylic acid [(5)- 201-(4-fluoro-phenyl)-ethyl]-amide
4-cyclopenty1-1-[4-(5-methyl-[1,2,4]oxadiazol-3-y1)-benzoylkpiperidi
e-4-carboxylic acid [(5)I -(4-fluoro-phenyl)-ethyl]amide
1-(4'-fluoro-bipheny1-4-carbony1)-4-(2-methy1-ally1)-pipend c-4-carboxylic
acid [(S)-1-(4- fluoro-pheny1)-ethylj-amide or
255-fluoro-1'44-(3-methy141,2,4]oxadiazol-5-y1)-benzoy1]-2',31,51,6'-tetrah
ydro-11-1- [2,41bipyridiny1-4'-carboxylic acid
[(S)-1-(4-fluoro-phenyl)-ethyl]amide.  WO 2010/106081PCT/EP2010/053417 -12-
Further preferred compounds of Cottnula I are those, wherein R2 is -
NR-aryl or NR-heteroaryl,which rings are optionally substituted by halogen,
lower alkyl, lower alkyl substituted by halogen or cyano, or is
NR-cycloalkyl, or is indan-1 -yl or indan-2-yl, which are optionally
substituted by hydroxy; 5The present compounds of formula I and their
pharmaceutically acceptable salts may be 



prepared by methods, known in the art, for example by the process variant
described below, which process comprises a) cleaving off the ether group of
a compound of formula IV RD  V  10 under basic-aqueous conditions (Li0H,
NaOH, KOH) to access the respective acid derivatives, and then coupling
with amines/hydrazines and coupling reagents (HATU, TBTU, EDCI) in the
presence of a base (NEt3, DIPEA) and with a suitable carbamoyl chloride,
acid chloride or carboxylic acid to obtain piperidine derivatives of
formula Ri0 15 wherein the definitions are as described above and if
desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts; or b) - coupling a compound of formula V 20  V  WO
2010/106081PCT/EY2010/05341 7 -13- with corresponding acid chlorides
carbamoyl in the presence of a base or  coupling a compound of formula V
with the appropriate acid derivatives with couplin reagents (HATU, TBTU,
EDCI) in the presence of a base (\1Et3, DIPEA)        activating a compound
of formula V with CDI or phosgene and subsequently coupling 5with the
appropriate amine derivative, wherein the definitions are as described
above, and if desired, converting the compounds obtained into
pharmaceutically acceptable acid addition salts. General experimental part:
10 The preparation of compounds of foiula I and II 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 15 indicated to the contrary. In
more detail, the compounds of formula I can be manufactured by the methods
given below, by the methods given in the examples or by analogous methods.
Appropriate reaction conditions for the individual reaction steps are known
to a person skilled in the art. Also, for reaction conditions described in
literature affecting the described reactions see for example: Comprehensive
Organic Transformations: A Guide to Functional Group 20 Preparations, 2nd
Edition, Richard C. Larock. John Wiley (I Sons, New York NE 1999). We find
it convenient to carry out the reactions in the presence or absence of a
solvent. There is no particular restriction on the nature of the solvent to
be employed, provided that it has no adverse effect on the reaction or the
reagents involved and that it can dissolve the reagents, at least to some
extent. The described reactions can take place over a wide range of
temperatures, and the 25 precise reaction temperature is not critical to
the invention. It is convenient to carry out the described reactions in a
temperature 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 0.3 h to several days will usually suffice to yield the described
intermediates and compounds.The reaction sequence is not limited to the one
30 displayed in scheme I, however, depending on the starting materials and
their respective reactivity the sequence of reaction steps can be freely
altered. Starting materials are either  WO 2010/14)6081PCT/EP2010/053417 -
14- 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 known in the art. Scheme  1
a) Piperidine derivatives 11 are commercially available and be transferred
to 4-substituted piperidinc derivatives III in various ways. Introduction
of RI-aryl or heteroaryl can conveniently be done by palladium catalyzed
a-arylation via conversion to the respective enolates with lithium
dicyclohexylamide and subsequent coupling with aryl/heteroaryl halides in
the presence 10 of Pd2(dba)2 and Pd(tBu3P)2 and the like as e.g. described
by Jorgensen et al. JACS 2002, 124, 12557-12565 or Shetty et at. THL 2006,
47, 8021-8024. The introduction of RI= alkyl or (CH2)"-cycloalkyl can for
example be done by deprotonation with an appropriate base (KOtBu,
1_,D.A. and the like) and subsequent reaction with an
alkyl/(CH2)"-cycloalkyl halide. Alternatively, an alkenyl substituent can
be introduced by a Claisen-Ireland rearrangement 15 (BMCL 2007, 17,
5720-5723) of the respective ester triggered through reaction with base and
TMS-Cl. The respective product can be used in subsequent reactions as
outlined in scheme 1 or alternatively hydrogenated/derivatised to the
respective alkyl derivative and subsequently used as described in scheme 1.
b) The protecting group (PG) in piperidine derivatives HI can be cleaved
according to 20 standard procedures depending on the nature of the
protecting group. The liberated piperidine derivative can conveniently be
coupled with acid chlorides / carbamoyl chlorides (commercially available
or accessible through procedures described in literature) in the presence
of a base to access piperidine derivatives IV. Alternatively, coupling can
be done with the appropriate acid  WO 2010/106081PCT/EP2010/053417 -15-
derivatives (commercially available or accessible through procedures
described in literature) with coupling reagents (HATU, TBTU, EDCI and the
like) in the presence of a base (NEt3, DIPEA and the like).       c) The
ester functionality in piperidine derivatives IV can conveniently be
cleaved under 5 basic-aqueous conditions (Li0H, NaOH, KOH and the like) to
access the respective acid derivatives. The acid moiety can conveniently be
coupled with amines/hydrazines with coupling reagents (HATU, TBTU, EDCI and
the like) in the presence of a base (NEt3, DIPEA and the like) to access
piperidine derivatives I. These compounds can be final compounds, however,
they can serve as starting materials for derivatisation for example at the
amide/hydrazide-NH with 10 electrophiles under basic conditions.       d)
The ester fiinctionality in piperidine derivatives ill can conveniently be
cleaved under basic-aqueous conditions (Li0H, NaOH, KOH and the like) to
access the respective acid derivatives. The acid moiety can conveniently be
coupled with amines/hydrazines with coupling reagents (HATU, TBTU, EDCI and
the like) in the presence of a base (NEt3, DIPEA and the 15 like) to access
the respective piperidine derivatives in which the protecting group PG can
be cleaved according to standard procedures depending on the nature of the
protecting group to access piperidine derivatives V.       e) Piperidine
derivatives V can conveniently be coupled with acid chlorides / carbamoyl
chlorides (commercially available or accessible through procedures
described in literature) in the 20 presence of a base to access piperidine
derivatives I. Alternatively, coupling can be done with the appropriate
acid derivatives (commercially available or accessible through procedures
described in literature) with coupling reagents (HATU, TBTU, EDO. and the
like) in the presence of a base (NEt3, DIPEA and the like) to access
piperidine derivatives I. Alternatively, piperidine derivatives V can be
activated with CDI, phosgene and the like and subsequently 25 coupled with
the appropriate amine derivative(commercially available or accessible
through procedures described in literature) to access piperidine derivative
I. These compounds can be final compounds, however, they can serve as
starting materials for derivatisation for example at the amide/hydrazide-NH
with electrophiles under basic conditions.  WO 2010/106081PCT/EP20101053417
-16- Experimental Procedures Intermediate 1 



4-(4-Fluoro-phenyl)-piperidine-4-carboxylic acid
[(S)-1-(4-fluoro-phenyl)-ethylkamide; compound with trilluoro-acetic acid
4-(4-Fluoro-phenyl)-piperidine-i,4-dicarboxylic acid mono-tert-butyl ester
(1.0 g, 3.092 mmol) (commercially available) was suspended in
dichloromethane (10 mL). EDC (949 mg, 4.948 10 mmol), HOBT (758 mg, 4.948
mmol) and triethylamine (1.6 rnL, 11.442 mmol) were added at room
temperature, followed by slow addition of a solution of
(S-)-1-(4-fluorophenyflethylamine (0.50 mL, 3.711 mmol) in dichloromethane
(5 mL). The reaction mixture was stirred at room temperature for 12 h.
Water was added to the reaction mixture, the aqueous phase was extracted
with ethyl acetate, the organic layers were combined and washed with
aqueous ammonium 15 chloride solution and brine, dried over Na2SO4 and the
solvents were evaporated. The residue was purified by flash chromatography
over a 70 g silica gel column with n-heptane and ethyl acetate to give 735
mg 4-(4-fluoro-pheny1)-4-KS)-1-(4-fluoro-pheny1)-ethylcarbamoyl]-
piperidine-1-carboxylic acid tert-butyl ester. MS ISN (Me): 433.7 {(M-H].
ii) 4-(4-Fluoro-phenyl)-piperidine-4-carboxylic acid
VS)-1-(4-fluoro-pheny1)-ethylkamide; 20 cm_pn  ound with trifluoro-acetic
acid  To a solution of
4-(4-fluoro-phenyl)-4-[(S)-1-(4-fluoro-pheny1)-ethylcarbamoyfl-piperidine-1
- carboxylic acid tert-butyl ester (735 mg, 1.653 mmol) in dichloromethane
(8 mL) at 0 C was added slowly trifluoroacetic acid (1.78 mL, 23.148 mmol)
and stirring continued for 12 h at room temperature. The solvent was
removed under reduced pressure. Toluene was added to the 25 residue and
evaporated under reduced pressure which was repeated two times. The residue
was dried under high vacuum to yield 970 mg
4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid [(S)-  WO
2010/106081PCT/EP2010/053417 -17- 1-(4-fluoro-phenyl)-ethyll-amide;
compound with trifluoro-acetic acid. MS 1SP (m/e): 345.3 [(M+H)]. In
analogy to the procedure described for the synthesis of inteiiediate 1
further aryl-piperidine- 4-carboxylic acid-amides have been synthesized
from their respective starting materials as 5 shown in table 1. Table 1
comprises intermediates 2-14. Tert.-butyloxy carbonyl protecting group
cleavage can also be done with other acids like HC1 yielding the respective
hydrochloride salts. Table I Inter- med. No structure MW calc. (paren t
cpd) name starting materials MW found (MN+)  1 iti FkiL. NOH F F 344.4
4-(4-Fluoro- phenyl)- piperidinc-4- carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl] amide, compound with trifluoro- acetic acid 4-(4-Fluoro-
pheny1)-piperidine- 1,4-dicarboxylic acid mono-tert- butyl ester and (S-)-
1-(4- fluorophenypethyla mine (all commercially available) 345.3 



2 0 NH .... OH F 326.1 8 4-Phenyl- piperidine-4- carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl]- amide, compound with trifluoro- acetic
acid 4-Phenyl- piperidine-1,4- dicarboxylic acid mono-tert-butyl ester and
(S)-1-(4- fluorophenypethyla mine (all commercially available) 327.2  WO
2010/106081PCT/EP2010/053417 -18- Inter- med. No structure   MW calc.
(paren I cpd) name starting materials MW found (MH+) 3  Nim    0 326.1 8
4-(4-Fluoro- pheny1)- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide; compound with trifluoro-acetic acid 4-(4-Fluoro-
pheny1)-piperidine- 1,4-dicarboxylic acid mono-ten- 



butyl ester and (S)- I-phenyl- cthylamine (all commercially available)
327.3 4    OH F F 308.1 9 4-Phenyl- piperidine-4- carboxylic acid
((S)-1-phenyl- ethyl)-amide; compound with triffuoro-acetic acid 4-Phenyl-
piperid ine-I,4- dicarboxylic acid mono-tert-butyl ester and (S)-1-
phenyl-ethylamine (all commercially available) 309.3  0          NH I.
5 .  0 NH 0 OH F 322.2 4-Phenyl- 



piperidine-4- carboxylic acid ((S)-1-phenyl- propy1)-amide; compound with
trifluoro-acetic acid 4-Phenyl- piperidinc-1,4- dicarboxylic acid
mono-tert-butyl ester and (S)-1- phenyl- propylamine (all commercially
available) 323.4  WO 2010/106081PCT/EP2010/053417 -19- Inter- med. No
structure   MW calc. (paren t cpd) name starting materials MW found (MH+) 6
0 0 NH 40 a NH  F OH 342. 5 4-Phenyl- piperidine-4- carboxylic acid
[(S)-1-(4-chloro- pheny1)-ethylk amide; compound with trifluoro- acetic
acid 4-Phenyl- piperidine-1,4- dicarboxylic acid mono-tert-butyl  ester and
(S)-1-(4- chloro-pheny1)- ethylamine (all commercially 



available) 343.2  it 0 NH hi , NH F 0 I F OH 332.2 3 4-(4-Fluoro- pheny1)-
piperidine-4- carboxylic acid ((S)-1- cyclohcxyl- ethyl)-amide
trifluoro-acetic acid 4-(4-Fluoro- pheny1)-piperidine- 1,4-dicarboxylic
acid mono-tert- butyl ester and (S)- 1-cyclohexyl- ethylamine (all
commercially available) 333.4 8 . 0 NH  F F OH 314.2 4 4-Phenyl-
piperidine-4- carboxylic acid ((S)-1- cyclohexyl- ethyl)-amide; compound
with trifluoro-acetic acid 4-Phenyl- piperidine-1,4- dicarboxylic acid
mono-tert-butyl ester and (S)-1- cyclohexyl- ethylamine (all commercially
available) 315.2 



WO 2010/106081PCT/EP2010/053417 -20- Inter- med. No structure   MW eale.
(paren t epd) name starting materials MW found (MH+) 9 * 0 NH F   274.2
4-Phenyl- piperidine-4- carboxylic acid ((S)-1,2- dimethyl-propyI)- amide;
compound with trifluoro- acetic acid 4-Phenyl- piperidine-1,4- dicarboxylic
acid mono-tert-butyl ester and (S)-1,2- dimethyl- propylamine (all
commercially available) 275.2 10 * 0 NH 11? H  F 0 288.2 2 4-Phenyl-
piperidine-4- carboxylic acid ((S)-1,2,2- trimethyl-propy1)- amide;
compound with trifluoro- acetic acid 



4-Phenyl- piperidine-1,4- dicarboxylic acid mono-tert-butyl ester and
(S)-1,2,2- trimethyl- propylaminc (all commercially available) 289.2 11 I 0
I z . 0 z \ / 309.1 8 rac-4-Phenyl- piperidine-4- carboxylic acid
(1-pyridin-3-yl- ethyl)-amide; compound with trifluoro-acetic acid
4-Phenyl- piperidine-1,4- dicarboxylic acid mono-tert-butyl ester and
1-pyridin- 3-yl-ethylamine (all commercially available) 310.3  WO
2010/106081PCT/EP2010/053417 -21- Inter- med. No structure  MW calc. (paren
t cpd) name starting materials  MW found (MH+) 12 1.  NH :.- 1 lisF OH ell1
320.1 9 4-Phenyl- piperidine-4- carboxylic acid (S)-indan-1- ylamide;
compound with trifluoro-acetic acid 4-Phenyl- 



piperidine-1,4- dicarboxylic acid mono-tert-butyl ester and (S)-indan-
1-ylamine (all commercially available) 321.3 13 I 0 z / z * 40 0 326.1 8
4-Phenyl- piperidine-4- carboxylic acid (4-fluoro-benzyI)- methyl-amide;
compound with trifluoro-acetic acid 4-Phenyl- piperidine-1,4- dicarboxylic
acid mono-tert-butyl ester and (4-fluoro- benzy1)-methyl- amine (all
commercially available) 327.3 14  HN Hol N40 332.4 7 4-Cyclohexyl-
piperidine-4- carboxylic acid RS)-1-(4-fluoro- phenyl)-ethyl]- amide;
hydrochloride 4-Cyclohexy1-1,4- piperidinedicarboxy lic acid tert-butyl
ester and (S-)-l-(4- fluorophenyl)ethyla mine (all commercially available)
333.3  Intermediate 15 4-Cyclopentyl-piperidine-4-carboxylic acid
[(S)-1-(4-Iluoro-pheny1)-ethylkamide; hydrochloride  WO
2010/106081PCT/EP2010/053417 



-22-   4-Cyclopentvl-niperidine-1,4-dicarboxylic acid 1-tert-butyl ester
4-ethyl ester  Under inert atmosphere a 500 mL four necked flask (flame
dried) with a mechanical stirrer was 5 charged with 3.29 mL
diisopropylamine in 50 rut THF. The solution was cooled to -5 C/-10 C. To
the colourless solution 14.57 nil, BuLi in 1.6M hexane was added drop wise
over 20 min. The light yellow solution was stirred for 30 min at -5 C and
then cooled to -75 C. A solution of 5 g ethyl
1-tert-butoxycarbonylpiperidine-4-carboxylate in 50 mL THF was added at -75
C drop wise over 50 min. The yellow solution was stirred at -75 C for 2 h.
A solution of 4.5 g 10 cyclopentyliodide in 20 mL THF was added drop wise
over 45 min. The reaction was stirred at - 75 C for 1 h. The reaction was
allowed to warm to room temperature over the weekend. The reaction was
cooled to 0 C, quenched with 150 mL 10% citric acid solution. The aqueous
layer was separated and extracted once with 150 mL ethyl acetate. The
organic layers were washed with 100 mL brine, dried over Na2SO4, filtered
and concentrated under vacuum. The crude 15 product (yellow viscous oil,
7.75 g) was purified over silica chromatography eluting with a gradient
formed from heptane and TBME to yield after evaporation of the product
containing fractions 5.54 g (88 %) of the title compound as colourless
viscous oil. MS 1SP (m/e): 326.3 l(M+H)1. C c enter d in e -dic acid  mann
-t et- but 1 ester    In a 250 triL round bottom flask with a magnetic
stirrer, 5.4 g (16.7 mmol) 4-cyclopentylpiperidine-1,4-dicarboxylic acid
1-tert-butyl ester 4-ethyl ester was dissolved in 40 mL Et0H. To the
colourless solution 40 mL 4N NaOH was added. The orange solution was
stirred under  WO 2010/106081PCT/EP2010/053417 -23- reflux for total of 6
days. The ethanol was removed and the reaction mixture was diluted with 100
mL ice water and extracted twice with 100 mL diethyl ether. The aqueous
layer was acidified with 60 mL 4 N HC1 to 01=-2. A white precipitate formed
and after addition of 200 mL ethyl acetate: THF 1:1 the white gelatinous
suspension was filtered through a membrane filter. 5 The aqueous layer from
the filtrate was separated and extracted once with 100 mL ethyl acetate.
The organic was layer dried with Na2SO4, filtered and concentrated under
vacuum. The crude product (2.54 g, yellow viscous oil) was purified over
silica chromatography eluting with a gradient footled from heptane and
ethyl acetate to yield after evaporation of the product containing
fractions 1.89 g (38 %) of the title compound as off-white solid. MS ISP
(m/e): 298.2 10 [(WH)]. .14-C clo enti eridine-4-caluoro-. hen -eth 1
-amide. hydrochloride In analogy to the procedure described for the
synthesis of intermediate 1 the title compound was prepared from
4-cyclopentyl-piperidine-1,4-dicarboxylic acid mono-tert-butyl ester and
(5+1- 15 (4-fluorophenyl)ethylamine through coupling with HATU, in
DMF/DIPEA followed by removal of the tert.-butyloxycarbonyl group with HC1
in dioxane. MS ISP (m/c): 319.2 [(M+H)+]. Intermediate 16
4-(2-Methyl-allyI)-piperidine-4-carboxylic acid
[(S)-1-(4-11uoro-phenyl)-ethyl]-amide  NU 0 20 Diperidine-1 4-dicarboxvlic
acid 1-tert-butyl2- eth I-aester OyN Under inert condition a 500 mL round
bottom flask with a magnetic stirrer was charged with 6.87 g (30 mmol) of
1-tert-butyloxycarbonyl-piperidine-4-carboxylic acid, 110 mg (0.09 mmol)
DMAP and 11.5 g (60 mmol) 1-(3-dimethylaminopropy1)-3-ethylcarbodiimide,
hydrochloride 25 and 150 mL DCIV1. To the light yellow solution 3.25 g (45
mmol) 2-methyl-2-propen-1 -ol was added. The reaction mixture was stirred
over night at room temperature. The mixture was concentrated under vacuum,
isolute-HM-N was added and evaporated to dryness. The residue  WO
2010/106081PCT/EP2010/053417 -24- was purified over silica eluting with
heptane and ethyl acetate to yield after evaporation of the product
containing fractions 7.3 g (86 %) of the title compound as colourless oil.
MS ISP (m/e): 306.2 [(M+11)]. ii)
4-(2-Methyl-ally1)-piperidine-1,4-dicarboxylic acid mono-tert-butyl ester S
A flame dried 500 mL four-necked round bottom flask with a mechanic stirrer
was charged under inert condition with 4 nil. (28 mmol) of diisopropylamine
and 65 mL THE. At -5 C 17.7 mL (28 mmol) 1.6 N butyllithium/hexane-solution
was added drop wise over a period of 20 min. The light yellow solution was
stirred for 30 min at -5 0/-10 C and afterwards cooled to -75 C. 10 A
solution of 7.3 g (26 mmol) piperidine-1,4-dicarboxylic acid 1-tert-butyl
ester 4-(2-methylally!) ester in 25 mL THF was added drop wise during 20
min and stirred for 45 min at -75 C. Addition of a solution of 3.6 mL (28
mmol) TMSC1 in 10 mL THF during 15 min was followed by stirring for 30 min
at -75 C and warming up over 45 minutes to ambient temperature. The
colorless solution was heated for 67 h at reflux. The light yellow reaction
solution was cooled to 15 5 C, dropwise 50 mL 2 N aq. MCI was added,
stirred for 10 min and 100 mi.., water and 100 mL ethyl acetate was added.
The aqueous layer was separated and extracted once with 150 ml. ethyl
acetate. The organic layers were washed twice with 200 mL brine, dried over
Na2504, filtered and concentrated under vacuum. The residue was purified on
silica eluting with a gradient foiHied from heptane, ethyl acetate and
acetic acid to yield after evaporation of the product 20 containing
fractions 4.2 g (57 %) of the title compound as off-white solid. MS ISP
(rn/e): 282.5 [(M+H)l. iii) 4-(2-Methyl-all 1 - i eridineA-ca In analogy to
the procedure described for the synthesis of intermediate 1 the title
compound was prepared from 4-(2-Methyl-ally1)-piperidine-1,4-dicarboxylic
acid mono-tert-butyl ester and 25 (S-)-1-(4-fluorophenyflethylamine through
coupling with HATU, in DMF/DIPEA followed by removal of the tert.-butyl
oxycarbonyl group with TFA in DCM and liberation of the free amine with
Na2CO3. aq.. MS ISP (m/e): 305.2 RM+HA.  WO 2010/106081PCT/EP2010/053417
-25- Intermediate 17 6-(3-methyl-[1,2,4]oxadiazol-5-y1)-nicotinic acid i)
6-Chlorocarbonyl-nicotinic acid methyl ester  5 A mixture of
pyridine-2,5-dicarboxylic acid 5-methyl ester (150 mg, 0.828 mmol) and
thionyl chloride (1 mL) was heated at 80 C for 5 h. The thionyl chloride
was evaporated under reduced pressure, the residue was dried in high vacuum
and used crude for the next reaction. ii) 0- 5-Methox carbonhid-cathon
acctamide oxi em To a solution of 6-chlorocarbonyl-nicotinic acid methyl
ester in THF (5 mL) were added 10 acetamide oxime (75 mg, 1.017 mmol) and
triethylamine (0.211 rnL, 1.526 mmol) After 12 h at room temperature water
was added. The aqueous phase was extracted with ethyl acetate, the qrganic
layers were combined, dried over Na2SO4, and the solvents were evaporated.
The residue was dried in high vacuum and used crude for the next reaction.
MS ISP (m/e): 220.2 [(M+H)+]. 



iii) 643-Methyl-f1,2,41oxadiazol-5-y1)-nicotinic acid methyl ester 15 To a
solution of 0-(5-methoxycarbonyl-pyridine-2-carbonyl) acetamide oxime (113
mg, 0.476 mtnol) in dry tetrahydrofuran (1 mL) was added a solution of
tetrabutyl ammonium fluoride in tetrahydrofuran (1M, 0.274 mL, 0.953 mmol).
After 12 h at room temperature brine was added. The aqueous phase was
extracted with ethyl acetate, the organic layers were combined, dried over
Na2SO4, and the solvents were evaporated and the residue was subjected to
flash 20 chromatography with n-heptane and ethyl acetate over a 20 g silica
gel column to give 60 mg 6- (3-methy1-[1,2,4]oxadiazol-5-y1)-nicotinic acid
methyl ester. iv) 6-(3-Methyl-[1,2,4]oxadiazol-5-v1)-nicotinic acid  To a
solution of 6-(3-methyl41,2,41oxadiazol-5-y1)-nicotinic acid methyl ester
(54 mg, 0.246 mmol) in methanol (5 mL) was added an aqueous solution of KOH
(3M, 0.49 mL, 1.48 mmol) 25 and the mixture was heated at 70 C for 12 h.
The reaction mixture was neutralized under ice cooling with 2M HC1
solution. The solvents were evaporated under reduced pressure, co-  WO
2010/106081PCT/EP20 0/053417 -26- evaporated three times with toluene and
dried under high vacuum. The acid was used crude for the next reaction. MS
ISN (m/e): 204.2 [(M-H)]. Intermediate 18
6-(1,1-Dioxo-1k6-thiomorpholin-4-3/1)-nicotinic acid s=0 CN 50 6 1
1-Dioxo-1k6-thiomor holin-4--nicotinic acid methyl ester A solution of
methyl 6-chloronicotinate (3.43 g, 20 mmol), thiomorpholine 1,1-dioxide
(2.70 g, 20 mmol) and sodium carbonate (2.54 g, 24 mmol) in NMP (40 mL) was
heated to 90 C for 3 days. The reaction mixture was poured into water and
the white solid formed was filtered off to 10 give 2.22 g
6-(1,1-dioxo-1X6-thiomorpholin-4-y1)-nicotinic acid methyl ester. The
aqueous phase was extracted with ethyl acetate, the combined organic phases
were dried over Na2SO4, filtered and the solvents were evaporated. The
residue was triturated with diethyl ether and the solid filtered off to
yield another 1.18 g 6-(1,1-dioxo-12c6-thiomorpholin-4-y1)-nicotinic acid
methyl ester. 15 ii) 6-(1,1-Dioxo-1)6-thiomorpho 1in-4-y1)-nicotinic acid
To a solution of 6-(1,1-dioxo-1X6-thiomorpholin-4-yfi-nicotinic acid methyl
ester (156 mg, 0.577 mmol) in methanol (10 mL) was added aqueous KOH (3M,
1.2 rriL, 3 463 mmol) and the mixture was heated at 70 C for 12 h. The
methanol was evaporated, water was added and the mixture acidified to pH=6
with 2N HCI. The water was evaporated and the residue dried in high 20
vacuum to give 6-(1,1-dioxo-1k6-thiomorpho1in-4-y1)-nicotinic acid which
was used crude for the next step. Example I
1-14-(1,1-Dioxo-116-thiomorpholin-4-yl)-benzoyli-4-(4-fluoro-pheny1)-piperi
dine-4-  WO 2010/106081PCT/EP2010/053417 -27- carboxylic acid
[(S)-1-(4-11uoro-phenyb-ethylkamide  To a solution of
4-(1,1-dioxo-1)c6-4-thiazinan-4-yObenzenecarboxy1ic acid (26 mg, 0.102
mmol), EDC (31 mg, 0.163 mmol), HOBT (25 mg, 0.163 mmol) and triethylamine
(53 pL, 0.378 5 mmol) ) in dichloromethane (2 mL) at room temperature was
added slowly a solution of 4-(4- fluoro-pheny1)-piperidine-4-carboxylic
acid [(5)-1-(4-fluoro-pheny1)-ethylkamide; TFA salt (47 mg, 0.102 mmol) in
DCM (1 mL). The reaction mixture was stirred at room temperature for 12 h.
The reaction mixture was subjected to flash chromatography with
dichloromethane and methanol over a 10 g silica gel column to yield 51 mg
144-(1,1-dioxo-1A,6-thiomorpholin-4-A-benzoylk 10
4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid
[(S)-1-(4-fluoro-phenyl)-ethyl]amide. MS ISP (m/e): 582.3 (100) [(MH)+]. In
analogy to the procedure described for the synthesis of
144-(1,1-Dioxo-1k6-thiomorpholin-4-
y1)-benzoyl]-4-(4-fluoro-pheny1)-piperidine-4-carboxylic acid
[(5)-1-(4-fluoro-pheny1)-ethyll- amide (example 1) further piperidine
derivatives have been synthesized from their respective 15 starting
materials as mentioned in table 2. Table 2 comprises example 2-example 113.
Table 2 No structure MW Systematic Name  starting materials MW (MH +) 2 41,
NH 41,  488. 628 1-(Biphenyl-4- carbonyl)-4-   phenyl- piperidine-4-
carboxylic acid  ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic
acid (intermediate 4) and biphenyl-4-carboxylic acid (commercially
available) 



489. 3  WO 2010/106081PCT/EP2010/053417 -28- No structure M W Systematic
Name  starting materials MW (MH )  ci 529. 12 144-(4-Chloro- phenyl)-
cyclohexanecarbo ny1]-4-phenyl- piperidine-4- carboxylic acid
((5)-1-phenyl- ethyl)-amide 4-Phenyl-piperidi-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 4- (4-chloro-pheny1)- cyclohexanecarboxylic acid (commercially
available) 529' 2  Et 0 NH i,...IP it 1ei 557. 518 1-(3',4'-Dichloro -
biphenyl-4- carbonyl)-4- phenyl- piperidine-4- carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-pmeridine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 31,4'-dichloro-biphenyl-    4-carboxylic acid (commercially 



available) 557. 1  Et   . 556. 625 4-Phenyl-1-(4'- trifluoromethyl-
biphenyl-4- carbonyl)-  piperidine-4- carboxylic acid ((5)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((5)-1-
phenyl-ethyl)-amide; compoimd with trifluoro-acetic acid (intermediate 4)
and 41- trifluoromethyl- biphenyl-4-carboxylic acid (commercially
available) 557. 2  Et 0 NH Ili \ 489 616 4-Pheny1-1-(4- pyridin-2-yl-
benzoy1)- piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((5)-1- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid (intermediate 4) and 4-
pyridin-2-yl-benzoic acid (commercially available) 490. 3  WO
2010/106081PCT/EP2010/053417 -29- No structure MW Systematic Sy 



Name  starting materials MW (MH +)  C NH 111. 489. 616 4-Phenyl-i-(4- I
-(4- pyridin-4-ylbenzoyl)- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((5)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 4- pyridin-4-yl-benzoic .. acid (commercially available) 490. 2 8 II 0
NH 411 497. 635 1-(4-Morpholin- 4-yl-benzoyI)-4- phenyl- niperidine-4- i
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-ethyl)-amide; compound with trifluoro-acctic
acid (intermediate 4) and 4- morpholin74-yl-benzoic acid (commercially
available) 498. 4 9 * 0 N C-)  4,1/4,0 0 545. 7 144-(1,1-(1,1- 1X6-
thiomorpholin-4- 



y1)-benzoy11-4- phenyl- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((5)-1-
phenyl-ethyl)-amide; compound with tri fluoro-acetic acid (intermediate 4)
and 4- (1,1-dioxo-1k6-  thiomorpholin-4-y1)- benzoic acid (commercially
available) 546. 2 10 * 0 NH ' citl311-\ \--0/  498.  624 1-(6-Morpho lin-
4-yl-pyridine-3- carbany1)-4- phenyl- piperidine-47 carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidinc-4- carboxylic acid ((5)-1-
phenyl-ethyl)-amide; "'.' compound with trifluoro-acetic acid (intermediate
4) and 6- morpholin-4-yl-     nicotinic acid (commercially available) 499.
4  WO 2010/106081PCT/EP2010/053417 -30- No structure MW Systematic Name
starting materials MW (MN +) 11 * 495 663 4-y1-1-- 



-y piperidin-1l- benzoy1)- n iperidine-4- ' carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 4- piperidin-l-yl-benzoic acid (commercially available) 496. 4  ,0 NH *
12 ) 5, ) /5 '/0 15 1 \ 496. 65 4-Phenyl-l- (3,4,5,6- tetrahydro-2H-
[1,21thpyridinyl- 5'-carbonyl)- piperidine-4- carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-  carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and  3,4,5,6-tetrahydro-2H [1,2]1)ipyridinyl-5'- carboxylic acid
(commercially available) 497. 4 13 , ,----,---,-, c.,,, ---- \. 497. 64
4-Pheny1-1-(2- piperidin-l-yl- 



pyrimidine-5- carbonyl)- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 2- piperidin-l-yl- pyrimidine-5- carboxylic acid (commercially
available) 498. 4 14 r\r2( -co --j 510. 68 1-[4-(4-Methyl- piperazin-l-y1)-
benzoy11-4- phenyl- piperidine-4- carboxylic acid ((S)- l -phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide, compound with  trifluoro-acetic acid (intermediate 4)
and 4- (4-methyl-piperazin-1- ye-benzoic acid (commercially available) 511.
4  WO 2010/106081PCT/EP2010/0534 7 -3 1- No structure MW Systematic Sy Name
starting materials MW (MIA 15     i /---\a Ktr --J. 497 64 4-Phenyl-1-(1-
pyrazin-2-yl- 



piperidine-4-  carbonyl)- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1 -
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 1- pirovrazin-2-yl-    ' - peridine-4-carboxylic acid (commercially
available) 498. 3 16 Q C4- -a- ' 563 . 66 carbonyl]- 4-Phenyl-1-[1-(4-
trifluoromethyl- piperidine-4- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide pheny1)-  4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide- ' compound with trifluoro-acetic acid (intermediate 4)
and 1-  (4-trifluoromethyl- pheny1)-piperidine-4- carboxylic acid
(commercially available) 564. 4 1 7 ,-' r--12 TM '---**)N - ' 537. 7
1-[1-(4-Acetyl- phenyl)- piperidine-4-  carbonyl]-4- phenyl- pipeHdine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-ethyl)-amide; compound with 



trifluoro-acetic acid (inteimediate 4) and 1- (4-acetyl-phenyl)-
piperidine-4-carboxylic acid (commercially available) 538. 4 18 1
i"--%--C:4\ L-> 477. 61 4-Phenyl-l-(4- yrrol-1-yl- benzoyI)- ri pipe
dine-4-  carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic
acid (intermediate 4) and 4 poi-1-y1-benzoic acid (commercially available)
478. 3  WO 2010/106081PCT/EP2010/053417 -32- No structure MW Systematic
Name starting materials MW (MH +) 19 jin cig. 479. 58 4-Pheny1-1-(6-
pyrazol-1-yl- pyridine-3- carbonyl)- piperidine-4- carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 6- 



pyrazol-1-yl-nicotinic acid (commercially available) 480. 3 20 A 02(4 513.
04 1 45 -(4-Chloro- phenyl)-furan-2-  carbonyl]-4- phenyl- piperidine-4-
carboxylic acid ((5)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-ethyl)-amide;  compound with
trifluoro-acetic acid (intermediate 4) and 5- (4-chloro-phenyl)-
furan-2-carboxylic acid (commercially available) 513. 4 21 "="Li 0 t 509.
67 4-Phenyl- l-(2-p- tolyl-thiazole-4- carbonyl)-  piperidine-4- carboxylic
acid ((S)- 1 -phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid
((5)-i- phenyl-ethyl)-amide; compound with trifluoro-acetic acid
(intermediate 4) and 2- p-tolyl-thiazole-4- carboxylic acid (commercially
available) 510. 3 22 ------\- j t-'14'---n?-- 1 . /:-/-:( 479. 58
1-(4-Oxazol-5-yl- benzoy1)-4- 



phenyl - piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((5)-1- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid (intermediate 4) and 4-
oxazol-5-yl-benzoic acid (commercially available) 480. 3  WO
2010/106081PCT/EP2010/053417 -33- NO structure MW Systematic Sy Name
starting materials MW (MH +) 23 a 0 U 479 58 4-Pheny1-1-(3-
phenyl-isoxazole- 5-carbonyl)- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 3- phenyl-isoxazole-5- carboxylic acid (commercially available) 480. 3
24 , Nis--/Th /.--\ \,_ 495. 64 4-Pheny1-1-(5- pyridin-2-yl- thiophene-2-
carbony1)- piperidine-4- carboxylic acid ((S)-1-phenylethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((S)-1- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid (intermediate 4) and 5-
pyridin-2-yl-thiophene- 2-carboxylic acid (commercially available) 496. 



4 25 '-,/ CH. '----' 6 478. 1-(4-Imidazol-1- yl-benzoy0-4- phenyl-
piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-Phenyl-piperidinc-4- carboxylic acid ((5)-1- phenyl-ethyl)-amide;
compound with compound  acid (intermediate 4) and 4- imidazol-1-yl-benzoic
acid (commercially available) 479. 3 26 r II, 509. 61 1-[3-(4-Methoxy-
phenyl)- isoxazolc-5- carbonyl]-4- phenyl- piperidine-4- carboxylic acid
((5)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 3- (4-methoxy-pheny1)- isoxazole-5-carboxylic acid (commercially
available) 510. 4  WO 2010/106081PCT/EP2010/053417 -34- No structure MW
Systematic Sy Name  starting materials MW (MH +) 27 C":1r----,---( 



7 496. 63 4-Phenyl-1-(2- pyridin-4-y1-  thiazole-4- carbonyl)-
piperidine-4- carboxylic acid ((S)-1-phenylethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((5)-1- phenyl-ethyl)-ethyl)-amide;
compound with trifluoro-acetic acid  (intermediate 4) and 2-
pyridin-4-yl-thiazole-4- carboxylic acid a (commercilly available) 497. 3
28 9 ,--/ ,? 496. 63 4-Pheny1-1-(2- pyridin-3-y1-  thiazole-4- carbonyl)-
piperidine-4- carboxylic acid ((S)-1-phenylethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((5)-1- phenyl-ethyl)-amide;
compound with  trifluoro-acetic acid  (intermediate 4) and 2-
pyridin-3-yl-thiazole-4- carboxylic acid (commercially available) 497. 3
29 c--,-------" ,,i L--,---, I-N 479. 58 1-(6-Imidazol-1- yl-pyridine-3-
carbony1)-4- phenyl- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 6- imidazol-1 -yl-nicotinic acid (commercially available) 480. 2 



30 /----,-,--,, 1- ---\7 -Th. 481. 64 4-Phenyl-1-(4- pyrrolidin-l-y1-
benzoyI)- piperidine-4- carboxylic acid ((5)-i -phenyl- ethyl)-amide
4-Phenyl-pmendme-4- carboxylic acid ((5)-1- phenyl-ethyp-amide; compound
with trifluoro-acetic acid  (intermediate 4) and 4- pyrrolidin-l-yl-benzoic
acid (commercially available) 482. 4  WO 2010/106081PCT/EP2010/053417 -35-
No structure   MW Systematic Name  starting materials MW (MH 4-)  ()_ 00.
In' ? ri '  478. 6 4-Phenyl-1-(4- -y pyrazol-1l- benzoyI)- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic
acid  (inteimediate 4) and 4- 



imidazol-1-yl-benzoic acid (commercially available) 479. 2 32 0,---, Ho-4.
r-M--c 4/ ,----,,   ------,_  L? 495. 64 4-Phenyl-1 -(4- thiazol-2-y1-
benzoyl)- piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((S)-1- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid  (intermediate 4) and 4-
thiazol-2-yl-benzoic acid (commercially available) 496. 3 33 oj o E--c 495.
62 1-[4-(2-0xo- pyrrolidin-1-y1)- benzoy1]-4- phenyl- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-ethyp-amide; compound with trifluoro-acetic
acid (intermediate 4) and 4- (2-oxo-pyrrolidin-1- y1)-benzoic acid
(commercially available) 496. 4  



7"---? T-----./ i--- 0 7 1 ---,  479. 58 4-Phenyl-1-(4- [1,2,4]triazol-1-
yl-benzoyI)- piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((S)-l- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid (intermediate 4) and 4-
[1,2,4]triazol-1-y1- benzoic acid (commercially available) 480. 3  WO
2010/106081PCT/EP2010/053,117 -36- No structure MW Systematic Name starting
materials MW (MH +) 35 (-) C\4,0 K- 0 480. 57 1-(4- [1,3,4]0xadiazol-
2-yl-benzoy1)-4- phenyl- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 4- [1,3,4]oxadiazol-2-yl- benzoic acid (commercially available) 481. 3
36 4111 \ 577. 67 1-14-Methyl-2-(4- 



trifluoromethyl- phenyl)-thiazole- 5-carbonyl]-4- phenyl- piperidine-4-
carboxylic acid ((S)- 1 -phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((5)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic
acid (intermediate 4) and 4- methyl-2-(4- trifluoromethyl-
phenyl)-thiazole-5- carboxylic acid (commercially available) 578. 2 37 /- \
Cr? 540. 11 1-[1-(4-Chloro- phenyl)-2,5- dimethyl-1H- pyrrole-3-
carbonyl]-4- phenyl- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 1- (4-chloro-phenyl)-2,5- dimethyl- 1H-pyrrole-3- carboxylic acid
(commercially available) 540. 2 38 .) ?'Cr "--2-A.---)N---N,-,-.- c<1L 11
c_7\ 489. 62 4-Phenyl-I -(5- phenyl-pyridine- 2-carbonyl)- piperidine-4-
carboxylic acid ((5)- I -phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((5)-1- phenyl-ethyp-amide; compound with trifluoro-acetic
acid 



(intermediate 4) and 5- phenyl-pyridine-2- carboxylic acid (commercially
available) 490. 4  WO 2010/106081PCT/EP2010/053417 -37- No structure MW
Systematic Sy Name starting materials MW (MH +) 39 0--C)..----. -, HNI4
(..k---? ---- 480. 57 4-Phenyl-1-(6- [1,2,41triazol-1- yl-pyridine-3-
carbonyl)- piperidine-4- carboxylic acid ((5)-1-phenyl- ethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((S)-1- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid ( intermediate 4) and 6-
[1,2,4]triazol-1-yl- nicotinic acid (commercially available) 481. 3 40
?--/- .2L... FN C ' 480. 57 4-Phenyl-1-(4- tetrazol-1-yl- benzoy1)-
piperidine-4- carboxylic acid ((5)-1-phenyl- ethyl)-amide
4-Phcnyl-piperidine-4- carboxylic acid ((5)-1- phenyl-ethyl)-amide;
compound with 



trifluoro-acetic acid (intermediate 4) and 4- tetrazol-1-yl-benzoic acid
(commercially available) 481. 3 41 9 .0-,) () OK 0 494. 59 1-[4-(5-Methyl-
[1,2.4]oxadiazol- 3-y1)-benzoy1]-4- phenyl- piperidine-4- carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((5)-i-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 4- (5-methyl- [1,2,4]oxadiazol-3-y1)- benzoic acid (commercially
available) 495. 4 42 ,r. \ ---1.-----i, 479. 58 4-Phenyl-1-(4-
[1,2,4]triazol-4- yl-benzoy1)-  piperidine-4- carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((5)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 4- [1,2,4]triazol-4-y1- benzoic acid (commercially available) 480. 3
WO 2010/106081PCT/EP2010/053417 -38- NO structure MW Systematic Name
starting materials MW (MH 



+) 43   7-----, 0-0,0 494. 59 1 -[4-(3-Methyl- [1,2,4]oxadiazol-
5-y1)-benzoy1]-4- phenyl- piperidine-4- carboxylic acid ((S)-1 -phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-arnide; compound with trifluoro-acetic acid (intermediate 4)
and 4- (3-methyl- [1,2,4]oxadiazol-5-y1)- benzoic acid (commercially
available) 495. 4 44 r 0-Kz c" 490. 61 4-Phenyl-1 -(4- pyrimidin-5-yl-
benzoy1)- pip eridine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((S)-1- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid i ( ntennediate 4) and 4-
pyrimidin-5-yl-benzoic acid (commercially available) 491. 3 45 ()LII YhQ
557. 62 4-Phenyl- 14445- trifluoromethyl- pyridin-2-y1)- benzoylk
piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide 



4-Phenyl-piperidine-4- carboxylic acid ((S)-1- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid (intetinediate 4) and 4-
(5-trifluoromethyl- pyridin-2-y1)- benzoic acid (commercially available)
558. 1 46 \ 2 = - ) 501. 71 1-(1-Cyclohexyl- piperidine-4- carbonyl)-4-
phenyl- pipridine-4- carboxylic acid ((S)- 1 -phenyl- ethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((S)-1- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid (intermediate 4) and 1-
cyclohexyl-piperidine- 4-carboxylic acid (commercially available) 502. 4
WO 2010/106081PCPEP2010/053417 -39- No structure Systematic MW Name
starting materials 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid  (intermediate 4)
and 4- pyrimidin-2-yl-benzoic acid (commercially available)  +) MW (M H
491. 2 



47 er) (z  f\__) 490. 61 4-Phenyl-1-(4- pyrimidin-2-yl- benzoy1)-
piperidine-4- carboxylic acid ((S)- 1 -phenyl- ethyl)-amide   48 I' -,".-
4-Phenyl-1 -[ I -(4- trifluoromethyl- rimidin-2- pyy1)-
niperidine-4- 565.i carbonyl] 64  piperidine-4-  carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with  trifluoro-acetic acid (intermediate 4)
and 1- (4-trifluoromethyl- pyrimidin-2-y1)- piperidine-4-carboxylic acid
(commercially available) 566. 3 49 o 0 \---/ \ / 479. 58 4-Pheny1-1-(2-
phenyl-2H- [1,2,3]triazole-4- carbonyl)- piperidine-4- carboxylic acid
((S)- 1 -phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid
((S)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic acid
(intermediate 4) and 2- phenyl-2H- [1,2,3]triazole-4- carboxylic acid
(commercially available) 



480. 3 50 C) - t 0- I,", 564. 65 4-Phenyl-1-(5'- trifluorornethy1- 3,4,5,6-
tetrahydro-2H- [1,21Thipyridinyl- 4-carbonyI)- piperidine-4- carboxylic
acid ((5)-1 -phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid
((S)-1- phenyl-ethyl)-amide; compound with  trifluoro-acetic acid .
(intermediate 4) and 5'- trifluoromethy1-3,4,5,6- tetrahydro-2H-
[1,2]bipyridiny1-4- carboxylic acid (commercially available) 565. 3  WO
2010/106081PCT/EP2010/053417 -40- No structure  MW Systematic Name starting
materials MW PAH +) 51 lo ? ._,Ni 516. 73 1-(i '-Methyl- [ ,41bipiperidinyl
-4-carbonyl)-4- phenyl- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((5)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid 



(intermediate 4) and l'- methyl- [1,41Thipiperidiny1-4- carboxylic acid
(commercially available) 517. 4 52 ri 17e 490, 61 4-Pheny1-1-(2- phenyl-
pyrimidine-5- carbonyl)- piperidine-4- carboxylic acid ((5)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((5)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 2- pheny1-pyrimidine-5- carboxylic acid (commercially available) 491. 2
53    489. 62 4-Phenyl-1-(4- pyridin-3-yl- benzoy1)- piperidine-4-
carboxylic acid ((5)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((5)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic
acid (intermediate 4) and 4- pyridin-3-yl-benzoic acid (commercially
available) 490. 3 54 l-2 Cir-C  ,1 506. 



62 1-(4'-Fluoro- bipheny1-4-  carbonyl)-4-  phenyl- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-cthyl)-amide; compound with trifluoro-acetic
acid (inteimediate 4) and 4'- fluoro-biphenyl-4- carboxylic acid
(commercially available) 507. 3  WO 2010/106081PCT/EP2010/053417 - 4 1 - No
structure MW Systematic Name starting materials MW (M1-1 4.) 55 e 3 r 513 .
64 1-(4'-Cyano- biphenyl-4- carbonyl)-4- phenyl- piperidine-4- carboxylic
acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid
((5)-1- phenyl-ethyp-amide; compound with trifluoro-acetic acid
(intermediate 4) and 4'- cyano-bipheny1-4- carboxylic acid (commercially
available) 514. 3 56 N. i ------j )---- 1----Ni'd \\---'> 489, 



62 r 1-(4'-Cyano- biphenyl-4- carbonyl)-4- phenyl- piperidine-4- carboxylic
acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-pipendine-4- carboxylic acid
((S)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic acid
(intermediate 4) and 6- phenyl-nicotinic acid (commercially available) 490.
3 57 .--* ,-,. C--) --) j, 497. 64 4-Pheny1-1-(1- pyrimidin-2-yl-
piperidine-4-  carbonyl)- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 1- pyrimidin-2-yl- piperidine-4-carboxyl c acid (commercially
available) 498. 4 58 n,---- ,  564. 51 1-[1-(3,4- Dichloro-pheny1)- 5-oxo-
pyrrolidine-3- carbonyl]-4- phenyl- piperidine-4- carboxylic acid
((5)-1-phenyl- 



ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 1- (3,4-dichloro-phenyl)- 2-oxo-pyrrolidine-3- carboxylic acid
(commercially available) 564. 3  WO 2010/106081PCTIEP2010/053417 -42- No
structure MW Systematic Name  starting materials MW (MH +) 59 Q OC 530. 67
1-(4'-Acetyl- biphcny1-4- carbonyl)-4- phenyl- piperidine-4- carboxylic
acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidinc-4- carboxylic acid
((S)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic acid
(inteimediate 4) and 4'- acetyl-biphenyl-4- carboxylic acid (commercially
available) 531.  2 60  530. 67 1-(3'-Acetyl- bipheny1-4- carbonyl)-4-
phenyl- pmeridinc-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide 



4-Phenyl-piperidine-4- carboxylic acid ((S)-1- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid (intermediate 4) and 3'-
acetyl-biphenyl-4- carboxylic acid (commercially available) 531.  2 61 , \
(1-) 521. 66 1-(5'-Cyano- 3,4,5,6- tetrahydro-2H- [1,2Thipyridinyl-
4-carbonyl)-4- phenyl- piperidinc-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((5)-i-
phenyl-ethyl)-amidc; compound with trifluoro-acetic acid (intermediate 4)
and 5'- cyano-3,4,5,6- tetrahydro-2H- [1,21Thipyridiny1-4- carboxylic acid
(commercially available) 522. 4 62  497 . 57 1-[3-(4-Fluoro- phenyl)-
isoxazole-5- carbonyl]-4- phenyl- piperidinc-4- carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 3- (4-fluoro-pheny1)- isoxazole-5-carboxylic 



acid (commercially available) 498. 3        WO 2010/106081PCT/EP2010/053417
-43- No  structure   MW Systematic Name starting materials MW (MH +) 63  0
.   509. 65 144-(2-0xo- piperidin-l-ye- benzoy1]-4- phenyl- piperidine-4-
carboxylic acid ((5)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic
acid (inletmediate 4) and 4 (2-oxo-piperidin-l-y1) benwic acid
(commercially available) 510. 5 64 , -, i , 0 ?' 503. 65 1-(4'-Amino- 



bipheny1 -4- carbonyl)-4- phenyl- piperidinc-4- carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 4'- amino-biphenyl-4- carboxylic acid (commercially available) 504. 3
65 C cJ 539. 68 4-[4-Phenyl-4- ((S)-1-phenyl- ethylcarbamoy1)-
piperidine-1- carbonyl]-3,4,5,6- tetrahydro-2H- P,21Thipyridinyl-
5'-carboxylic acid amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 5'- carbamoy1-3,4,5,6- tetrahydro-2H- [1,21bipyridiny1-4- carboxylic
acid (commercially available) 540. 4 66 NH 5 S   522. 646 1-
[4-(5-Isopropyl- [1,2,4]oxadiazol- 3-y1)-benzoylj-4- phenyl- piperidine-4-
carboxylic acid ((S)-1-phenyl- 



ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with  trifluoro-acetic acid (intermediate 4)
and 4- (5-isopropyl- [1,2,4]oxadiazol-3-y1)- benzoic acid (commercially
available) 523. 4  WO 2010/106081PCT/EP2010/053417 -44- No structure MW
Systematic Name  starting materials MW (M H -9 495. 4 67 0-ty) () 494 . 66
4-Phenyl- 1 -(5- phenyl-thiophene- 2-carbonyl)-  piperidine-4- carboxylic
acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid
((5)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic acid
(intermediate 4) and 5 phenyl-thiophene-2- carboxylic acid (commercially
available)  68 9 U4 01 a ----111't- /---\,___,,o,_ s \---" 509. 67
1-N-(2-Methyl- thiazol-4-y1)- benzoy1]-4-  phenyl- 



piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-Phenyl-piperidine-4- carboxylic acid ((5)-1- phenyl-ethyl)-amide;
compound with trifluoro-acetic acid (intermediate 4) and 4-
(2-methyl-thiazol-4- y1)-benzoic acid (commercially available) 510. 4 69
.1. J1 _,-----",, r- jc ai-_-_/ C-il 492. 62 1-[4-(1-Methyl- 1H-pyrazo
l-3-y1)-  benzoy1]-4- phenyl- piperidine-4- carboxylic acid ((S)-1 -phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((5)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid  (intermediate 4)
and 4- ( I -methyl- 1H-pyrazol- 3-y1)-benzoic acid (commercially available)
493. 3 70 ,--, '---Sr \ \___/ 504. 65 1-(2-Morpholin- 4-yl-thiazole-5-
carbonyl)-4- phenyl- piperidine-4- carboxylic acid ((S)-1 -phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((5)-1-
phenyl-ethyp-amide; compound with trifluoro-acetic acid 



(intemiediate 4) and 2 morpholin-4-yl- thiazole-5-carboxylic acid
(commercially available) 505.  2  WO 2010/106081PCT/EP2010/053417 -45- NO
structure MW Systematic Name starting materials MW (MH 4.) 71  508. 62
1-[4-(5-Ethyl- [1,2,4]oxadiazol- 3-y1)-benzoyI]-4- phenyl- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic
acid (intermediate 4) and 4- (5-ethyl- [1,2,4]oxadiazol-3-y1)- benzoic acid
(commercially available) 509. 3 72 * 0 N 11 /r,' N 'I?I'N I 494. 59
14442-Methyl- 2H-tetrazol-5-y1)- benzoyI]-4- phenyl- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 



4-Phenyl-piperidine-4- carboxylic acid ((S)-1- nhenvl-ethyl)-amide; '  "
compound with trifluoro-acetic acid (intermediate 4) and 4-
(2-methy1-2H-tctrazol- 5-y1)-benzoic acid (commercially available) 495. 4
73 41t NH /11, N-c- 508. 619 1-[4-(3-Ethyl- [1,2,41oxadiazol-
5-y1)-benzoy1]-4- phenyl- piperidine-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyl)-amide; compound with trifluoro-acetic acid (intermediate 4)
and 4- (3-ethyl- [1,2,4]oxadiazol-5-y1)- benzoic acid (commercially
available) 509. 4 74 0 . 111 0,1 -=----.. ,.- 500. 639 l-[4-(3-Methyl-
[1.2,4]oxadiazol- 5-y1)-benzoy1]-4- phenyl- piperidine-4- carboxylic acid
((S) - I- cyclohexyl- ethyl)-amide 4-Phenyl-pmeridine-4- carboxylic acid
((S)-1- cyclohexyl-ethyl)- amide; compound with trifluoro-acetic acid
(intermediate 8) and 4- (3-methyl- 



[1,2,4]oxadiazol-5y1)- benzoic acid (commercially available) 501.  4  WO
2010/106081PCT/EP2010/053417 -46- No structure MW Systematic Sy Name
starting materials MW (MH -I-) 75 400 IIP3-yI)-benzoy11-4- 500. 639 1
44-(5-Methyl- [1,2,4]oxadiazol- phenyl- piperidine-4- carboxylic acid ((S)-
I- cyclohexyl- ethyl)-amide 4-Phenyl-piperidine-4- carbocxbytiliecxacid t
((S )- 1 - e YYe hyi )- amide. compound with triflnoro-acetic acid
(intermediate 8) and 4- (5-methyl- [1,2,4]oxadiazol-3-y1)- benzoic acid
(commercially available) 501. 4 76 fito 0 N . i -- N 512. 582 14443-Methyl-
[1,2,4]oxadiazol- 5-y1)-benzoy1]-4- phenyl- piperidine-4- carboxylic acid
[(S)- 1 -(4-fluoro- pheny1)-ethylk amide 4-Phenyl-piperidine-4- carboxylic
acid [(5)-1- 



(4-fluoro-pheny1)- ethyl]-amide; compound with trifluoro-acetic acid
(intermediate 2) and 4- (3-methyl- [1 ,2,4]oxadiazol-5y1)- benzoic acid
(commercially available) 513. 4 77 4.o NH . o41 512. 582 1 -[4-(5-Methyl-
[1,2,4loxadiazol- 3-y1)-benzoyl]-4- phenyl- piperidine-4- carboxylic acid
[(S)- 1 -(4-fluoro- phenyl)-ethyl]- amide 4-Phenyl-piperidine-4- carboxylic
acid [(S)-1- (4-fluoro-phenyl)- ethyl]-amide; compound with
trifluoro-acetic acid (intermediate 2) and 4- (5-methyl- [ 1
'2,41oxadiazo1-3-y1)- benzoic acid (commercially available) 513. 4  WO
2010/106081PCT/EP2010/053417 -47- No structure ISystematic MW 1 i Name
starting materials MW (MH +) 78 4/ . 111 0 "---. 563. 691 1 4441, 1 -Dioxo-



1k6- thiomorpholin-4- yfl-benzoy11-4- phenyl- piperidine-4- carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl] amide 4-Phenyl-piperidine-4- carboxylic
acid [(S)-1- (4-fluoro-pheny0- ethyl]-amide; compound with i
trfluoro-acetic acid (intermediate 2) and 4- (1,1-dioxo-1k6-4- thiazinan-4-
yflbenzenecarboxylic acid (commercially available) 564. 3 79 * . NH a  524.
608 1 -(4I-Fluoro- biphenyl-4- carbonyl)-4- phenyl- P iperidine-4-
carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl]- amide
4-Phenyl-piperidine-4- carboxylic acid [(S)-1- (4-fluoro-phenyl)-
ethyl]-amide; compound with trifluoro-acetic acid  (intermediate 2) and 4
fluoro-biphenyl-4- carboxylic acid (commercially available) 525. 4 80 IP
111 4111 7...s 551 .  748 1-[4-(1,1-Dioxo- 1 X.6- 



thiomorpholin-4-  yfl-benzoy1]-4- phenyl- Ipiperidine-4- carboxylic acid
((S)-1- cyclohexyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid
((S)-1- cyclohexyl-ethyl)- amide, compound with trifluoro-acetic acid
(intermediate 8) and 4- (1,1-dioxo-1X6-4- thiazinan-4- yflbenzenecarboxylic
acid (commercially available) 552. 4 81 1. e, NM a / N",.,,,,, [ 512. 582
4-(4-Fluoro- phenyl)-1 -[4-(3- methyl- [1,2,410 xadiazo 1- 5-y1)-benzoy1]-
piperidine-4-  carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-(4-Fluoro-phenyl)- piperidine-4-carboxylic  acid ((S)-1-phenyl-
ethyl)-amide; compound with trifluoro-acetic acid (intermediate 3) and 4-
(3-methyl- [1 ,2,4]oxadiazol-5y1)- benzoic acid 513. 5  WO
2010/106081PCT/EP2010/053417 -48- No -  * MW 513. 57 Systematic Name
146-(3-Methyl- 



[1,2,4]oxadiazol- 5-y1)-pyridine-3- carbonyl]-4- phenyl- piperidine-4-
carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl]- amide starting materials
4-Phenyl-piperidine-4- carboxylic acid [(S)-1- (4-fluoro-pheny1)- ethyl]
amide; compound with trifluoro-acetic acid (intermediate 2) and 6-
(3-methyl- [1,2,4]oxadiazol-5-y1)- nicotinic acid (intermediate 17) MW (M H
-9 514. 4 82      83 1 ' 0=- z z 0 508. 619 1-1443-Methyl-
[1,2,4]oxadiazol- 5-y1)-benzoy1]-4- phenyl- piperidine-4- carboxylic acid
((S)-1-phenyl- propy1)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-propy1)-amide; compound with trifluoro-acetic acid (intermediate 5)
and 4- (3-methyl- [1,2,4]oxadiazol-5y1)- benzoic acid (commercially
available) 509. 3  84 001 



MP  559. / 1-[4-(1,1-Dioxo- 1k6- thiomorpholin-4- y1)-benzoyfl-4- phenyl
piperidine-4- carboxylic acid ((5)-1-phenyl- propy1)-amide
4-Phenyl-piperidine-4- carboxylic acid ((S)-1- phenyl-propy1)-amide;
compound with trifluoro-acetic acid (intermediate 5) and 4- (intermediate
(1,1 -dio xo-1A.6-4- thiazinan-4- yl)benzenecarboxylic acid (commercially
available) 560. 3 85 110 4 520. 645 1-(4'-Fluoro- biphenyl-4- carbonyl)-4-
phenyl- piperidine-4- carboxylic acid ((S)-1-phenyl- propyfl-amide
4-Phenyl-piperidine-4- carboxylic acid ((S)-1- phenyl-nronvI) ''x- '-amide;
. compound with trifluoro-acetic acid (inteimediate 5) and 4c-
fluoro-bipheny1-4- carboxylic acid (commercially available) 521. 4  WO
2010/106081PCT/EP2010/053417 -49- NO structure MW Systematic Name starting
materials 



MW (MH -9 86 0 * ifz 0 460. 575 1 -[4-(3-Methyl- {1,2,4loxadiazol-
5-y1)-benzoy1]-4- phenyl- piperidine-4- carboxylic acid ((S)- 1,2 -
dimethyl-propy1)- amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-
1.2-dimethyl-propy1)- '  amide; compound with trifluoro-acetic acid
(intetmediate 9) and 4- (3-methyl- [1,2,4]oxadiazol-5y1)- benzoic acid
(commercially available) 461. 3 87  0 472. 601 1-(4'-Fluoro- biphenyl-4-
carbony1)-4- phenyl- piperidine-4- carboxylic acid ((S)-1,2-
dimethyl-propy1)- amide 4-Phenyl-piperidine-4- carboxylic acid ((S)- I
,2-dimethyl-propy1)- amide; compound with trifluoro-acetic acid
(intermediate 9) and 4'- fluoro-bipheny1-4- carboxylic acid (commercially
available) 473. 3  88  /1, Nr NH41 530. 572 



4-(4-Fluoro- 1- phenyl)- 4443 methyl- [1,2,4]oxadiazol- 5-y1)-benzoy1k
piperidine-4- carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl]- amide
4-(4-Fluoro-phenyfl- piperidine-4-carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethylkamide; compound with trifluoro-acetic acid ,and 4-
(intermediate 1) (3-methyl- [1,2,4]oxadiazol-5y1)- benzoic acid
(commercially available) 531. 3 89  . NH 542. 598 1-(4`-Fluoro- biphenyl-4-
carbonyl)-4-(4- fluoro-phenyl)- piperidine-4- carboxylic acid
[(S)-1-(4-fluoro- pheny1)-ethylk amide 4-(4-Fluoro-pheny1)-
piperidinc-4-carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl] amide;
compound with trifluoro-acetic acid (intermediate  I) and 4'-
fluoro-bipheny1-4- carboxylic acid (commercially available) 543. 4  WO
2010/106081PCT/EP2010/053417 -50- No structure W Systematic Name  starting
materials 



MW (M H +) 90 * NH 410' NN IbIs 518. 629 . 4-(4-Fluoro- phenyl)-1 -{4-(3-
methyl- [1,2,4]oxadiazol- 5-y1)-benzoylk piperidine-4- carboxylic acid
((S)-1- cyclohexyl- ethyl)-amide 519. 4-(4-Fluoro-pheny1)-
piperidine-4-carboxylic acid ((S)-1-cyclo hexyl- ethyl)-amide trifluoro-
acetic acid (intermediate?) and 4- (3-methyl- [1,2,4]oxadiazol-5y1)-
benzoic acid (commercially available) 3 91 * , NH41 . /r.  569. 738
1-[4-(1,1-Dioxo- 11t6- thiomorpholin-4- y1)-benzoyI]-4-(4- fluoro-phenyl)-
piperidine-4- carboxylic acid ((5)-1- cyclohexyl- ethyl)-amide
4-(4-Fluoro-pheny1)- piperidine-4-carboxylic acid ((S)-1-cyclohexyl-
ethyl)-amide trifluoro- acetic acid (intermediate 7) and 4-
(1,1-dioxo-116-4- thiazinan-4- yObenzenecarboxylic 



acid (commercially available) 570. 5 92 n 2j 0 530. 655 1-(4'-Fluoro-
biphenyl-4- carbony1)-4-(4- fluoro-pheny1)-  piperidine-4- carboxylic acid
((S)-1- cyclohexyl- ethyl)-amide 4-(4-Fluoro-pheny1)-
piperidine-4-carboxylic acid ((S)-1-cyclohexyl- ethyl)-amide trifluoro-
acetic acid (intermediate 7) and 4'- fluoro-bipheny1-4- carboxylic acid
(commercially available) 531. 3 93 .  NH. 474. 602 1-[4-(3-Methyl-
[1,2,4]oxadiazol- 5-y1)-benzoy1]-4- phenyl - niperidine-4- ' carboxylic
acid ((S)-1,2,2- trimethyl-propy1)- amide 4-Phenyl-piperidine-4- carboxylic
acid ((S)- 1,2,2-trimethyl- propyI)-amide; compound with trifluoro-acetic
acid (intermediate 10) and 4-(3-methyl- [1,2,41oxadiazol-5y1)- benzoic acid
(commercially available) 475. 4  WO 2010/106081PCTIEP2010/053417 -51- No
structure MW 



Systematic Name starting materials MW (MH +) 94 . in... 486. 627
144'-Fluoro- bipheny1-4- carbony1)-4- phenyl- piperidine-4- carboxylic acid
((S)-1,2,2- trimethyl-propy1)- amide 4-Phenyl-piperidine-4- carboxylic acid
((S)- 1,2,2-trimethyl- propy0-amide; compound with trifluoro-acetic acid
(intemiediate 10) and  4-fluoro-bipheny1-4- carboxylic acid (commercially
available) 487. 4 95 * . N' (") \--0 499. 612 146-Morpho lin-
4-yl-pyridazine-3- carbonyl)-4- phenyl- piperidine-4- carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4- carboxylic acid ((S)-1-
phenyl-ethyp-amide; compound with trifluoro-acetic acid (intermediate 4)
and 6- morpholin-4-yl- pyridazine-3- carboxylic acid (commercially
available) 500. 3 96 



-(0 495. 58 I 4443-Methyl- [1,2,4]oxadiazol- 5-y1)-benzoy1]-4- phenyl-
piperidine-4- carboxylic acid (1-pyridin-3-yl- ethyl)-amide rac-4-Phenyl-
piperidine-4-carboxylic acid (1-pyridin-3-yl- ethyl)-amide; compound with
trifluoro-acetic acid (intermediate 11) and 4-(3-methyl-
[1,2,4]oxadiazol-5y1)- benzoic acid (commercially available) 496. 5  WO
2010/106081PCT/EP2010/053417 -52- No  structure  MW Systematic Name
starting materials MW (Mil 97 .--\ --, 1 7N.r--3 li 507. 606 1-(41-Fluoro-
bipheny1-4- carbonyl)-4- phenyl- piperidine-4- carboxylic acid
(1-pyridin-3-yl- ethyl)-amide rac-4-Phenyl- piperidine-4-carboxylic acid
(1-pyridin-3-yl- ethyl)-amide; compound with trifluoro-acetic acid
(intermediate 11) and 4'-fluoro-bipheny1-4- carboxylic acid 



(commercially available) 508. 3 98 flk - NH  .  546. 689 1-[6-(1,1-Dioxo-
1X6- thiomorpholin-4- y1)-p yridine-3- carbonyl]-4- phenyl- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((S)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic
acid (intermediate 4) and 6- (1,1-Dioxo-1X6- thiomorpholin-4-34)- nicotinic
acid (intermediate 18) 547. 3 99  C/4, p  506. 603 14443-Methyl-
[1,2,4]oxadiazol- 5-y1)-benzoyI]-4- phenyl- piperidine-4- carboxylic acid
(S)-indan-1- ylamide 4-Phenyl-piperidine-4- carboxylic acid (S)-
indan-l-ylamide; compound with trifluoro-acetic acid (intermediate 12) and
4-(3-methyl- [1,2,4]oxadiazol-5y1)- benzoic acid (commercially available)
507 3 10 0 



0rio 557. 711 1-[4-(1,1-Dioxo- 1X6- thiomorpholin-4- y1)-benzoy1]-4-
phenyl- piperidine-4- carboxylic acid (S)-indan-1- ylamide
4-Phenyl-piperidine-4- carboxylic acid (S)- indan-l-ylamide; compound with
trifluoro-acetic acid (intermediate 12) and 4-(1,1-dioxo-lk6-4-
thiazinan-4- yDbenzenecarboxylic acid (commercially available) 558. 3  WO
2010/106081PCT/EP2010/053417 -53- No ) 0 2 MW 580. 146 Systematic Name
1-[4-(1,1-Dioxo- 12t6- thiomorpholin-4- y1)-benzoy1]-4- phenyl-
piperidine-4- carboxylic acid [(5)-1-(4-chloro- pheny1)-ethylk amide
starting materials 4-Phenyl-piperidine-4- carboxylic acid [(5)-1-
(4-chloro-pheny1)- ethyl]-amide; compound with trifluoro-acetic acid
(intermediate 6) and 4- (1,1-dioxo-12,6-4- thiazinan-4- yObenzenecarboxylic
acid (commercially available) MW (MH +) 580. 2 



1 0 1      10 2 r"---- Ii -..," a, --, g 541. 063 1 -(4'-Fluoro-
biphenyl-4- carbonyl)-4- phenyl- ' niperidine-4- carboxylic acid
[(S)-1-(4-chloro- phenyl)-ethyl] amide 4-Phenyl-piperidine-4- carboxylic
acid [(S)-1-    (4-chloro-phenyl)- ethyl]-amide; compound with
trifluoro-acetic acid (intermediate 6) and 4'- fluoro-bipheny1-4-
carboxylic acid (commercially available) 541. 3 10 3 . SO NH  492. 62 1 -
[4-( 1-Methyl- 1H-pyrazol-3-y1) benzoy1]-4- phenyl- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-piperidine-4-
carboxylic acid ((5)-1- phenyl-ethyl)-amide; compound with trifluoro-acetic
acid (intermediate 4) and 4- (1 -Methyl- 1H-pyrazo I- 3-y0-benzoic acid
(commercially 



available) 493. 3  WO 2010/106081PCDEP2010/053417 -54- No --z`o a 'I MW
529. 037 Systematic Name l -[4-(3-Methyl- [1,2,4]oxadiazol-
5-y1)-benzoyI]-4- phenyl- piperidine-4- carboxylic acid (5)-1-(4-chloro-
phenyl)-ethyl]- amide starting materials 4-Phenyl-piperidine-4- carboxylic
acid [(S)-1- (4-chloro-pheny1)- ethyl]-amide; compound with
trifluoro-acetic acid (intermediate 6) and 4- (3-methyl-
[1,2,4]oxadiazol-5y1)- benzoic acid (commercially available) MW (M H +)
529. 2 10 4      10 5 * * * 512. 582 1-[4-(3-Methyl- [1,2,4]oxadiazol-
5-y1)-benzoy1]-4- phenyl- piperidine-4- carboxylic acid (4-fluoro-benzy1)-
methyl-amide 4-Phenyl-piperidine-4- 



carboxylic acid (4- fluoro-benzy1)-methyl- amide; compound with
trifluoro-acetic acid (intermediate 13) and 4-(3-methyl-
[1,2,4]oxadiazol-5y1)- benzoic acid (commercially available) 513. 3 1 0 6 \
-_41 C" a 563. 691 1-[4-(1,1-Dio xo- 1 X6- thiomorpholin-4- y1)-benzoy1]-4-
phenyl- piperidine-4- carboxylic acid (4-fluoro-benzy1)- methyl-amide
4-Phenyl-piperidine-4- carboxylic acid (4- fluoro-benzy1)-methyl- amide;
compound with trifluoro-acetic acid (inteimediate 13) and
4-(1,1-dioxo-1X6-4- thiazinan-4- vpbenzenecarboxylic -  acid (commercially
available) 564. 4 10 7      \-0 C_>71 530. 655 4-Cyclohexyl-1- (4-fluoro-
bipheny1-4- carbonyl)- piperidine-4- carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl]- amide 4-Cyclohexy1- pine-4-carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl]-amide; hydrochloride (intermediate 14) and
41-fluoro-bipheny1-4- carboxylic acid 



(commercially available) 531. 2  WO 2010/106081PCT/EP2010/053417 -55- NO
(Th lei e ) MWn 518. 629 Systematic Name 4-Cyclohexy1-1- [4-(5-methyl-
{1,2,41oxadiazo l- 3-y1)-benzoylk piperidine-4- carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl]- amide starting materials 4-Cyclohexyl-
piperidine-4-carboxylic acid [(S)-1-(4-fluoro- phenyl)-ethyl]-amide;
hydrochloride (intermediate 14) and  4-(5-methyl- [1,2,4]oxadiazol-3-y1)-
benzoic acid (commercially available) 3 MW (MH +) 519. 10 8      '10 9
GA--; \re. 518. 629 4-Cyclohexy1-1- [4-(3-methyl- [1,2,4]oxadiazol-
5-yI)-benzoy 11- piperidine-4- carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl]- 



amide 4-Cyclohexyl- piperidine-4-carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethylkamide; hydrochloride (intermediate 14) and  4-(3-methyl- [1,2
,4]oxadiazo I-5y1)- benzoic acid (commercially available) 3 519. 11 0 , I
516. 629  4-Cyclopenty1-1- (4'-fluoro- bipheny1-4- carbonyl)- piperidine-4-
carboxylic acid [(S)-1-(4-fluoro- pheny1)-ethyl] amide 4-Cyclopenty1-
piperidine-4-carboxylic acid [(S)-1-(4-fluoro- pheny1)-ethyl]amide;
hydrochloride (intermediate 15) and 4'-fluoro-bipheny1-4- carboxylic acid
(commercially available) 57' ' 11 I ( 504. 603 4-Cyclopenty1-1-
[4-(3-methyl- [1,2,4]oxadiazol- 5-y1)-benzoyll- piperidine-4- carboxylic
acid [(S)-1-(4-fluoro- pheny1)-ethyl] amide 4-Cyclopentyl-
piperidine-4-carboxylic acid [(S)-1-(4-fluoro- pheny1)-ethyl]amide;
hydrochloride (intermediate 15) and 4-(3-methyl- [1,2,4]oxadiazol-5y1)-
benzoic acid 



(commercially available) 3 505.  WO 2010/106081PCT/EP2010/053417 -56- No
structure MW Systematic Name starting materials MW (MN 4) 11 2  504. 603
4-Cyclopenty1-1- [4-(5-methyl- [1,2,4]oxadiazol- 3-y1)-benzoylk
piperidine-4- carboxylic acid RS)-1-(4-fluoro- pheny1)-ethylk amide
4-Cyclopenty1- piperidine-4-carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl]-amide; hydrochloride (intermediate 15) and 4-(5-methyl-
[1,2,4lo xadiazo 1-3-y1)- benzoic acid (commercially available) 505. 3 11 3
\CR. (1) )=-2 C-c 502. 602 1-(4'-Fluoro- biphenyl-4- carbonyl)-4-(2-
methyl-ally1)- 1 piperidine-4- carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl]- amide 4-(2-Methyl-ally1)- piperidine-4-carboxylic acid
[(S)-1-(4-fluoro- Phenyp-ethyl]amide (intermediate 16) and
4l-fluoro-biphenyl-4- 



carboxylic acid (commercially available) 503. 2  Intermediate 19 1- [4-(3-M
ethyl-[1,2,4 oxadiazol-5-y1)-benzoy1]-4-phenyl-piperidine-4-carboxylic acid
0 5 il4rEhenylsiperidine-4-carboxylic acid methyl ester To a solution of
4-phenyl-piperidine-4-carboxylic acid 4-toluene sulfonate (3.0 g, 0.008
mol) in methanol was added sulfuric acid (1.28 mL, 0 023 mol) and heated
under reflux for 12 h. Excess methanol was evaporated and the residue
poured into a cooled mixture of ice and 32 % aqueous NaOH (if necessary
adjust pH to >10). The aqueous phase was extracted with DCM, the 10
combined organic phases were dried over Na2SO4 and the solvent was
evaporated. The residue was evaporated several times with toluene and used
crude for the next reaction. -benzoy1]-4-phenyl-pipendine-4-carboxylic acid
methyl ester  WO 2010/106081PCIAP2010/053417 -57- To a mixture of
4-(3-methyl-1,2,4-oxadiazol-5-yObenzoic acid (408 mg, 2.0 mmol)
(commercially available), EDC (614 mg, 3.2 mmol), HOBT (490 mg, 3.2 mmol)
and triethylamine (1031 ut, 7.4 mmot) in DCM (6 ml) at room temperature was
added slowly a solution of 4-phenyl-piperidine-4-carboxylic acid methyl
ester (439 mg, 2.0 mmol) in DCM (3 5 mL). The reaction mixture was stirred
at room temperature for 12 h. The reaction mixture was subjected to flash
chromatography with n-heptane and ethyl acetate over a 70 g silica get
column to give 690 mg
1-44-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoy1]-4-phenyl-piperidine-4-carbox
ylic acid methyl ester. MS ISP (m/c): 406.3 [(M+H)1. iii) 1- 4- 3-Meth 1- 1
2 4 cadidine-4-carbox lic acid 10 To a solution of
144-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoy1]-4-phenyl-piperidine-4-
carboxylic acid methyl ester (156 mg, 0.385 mmol) in methanol (2 mL) was
added an aqueous solution of KOH (3M, 770 p1,2.31 mmol) and stirred at 65 C
for 12 h. The mixture was cooled to 0 C and adjusted to pH =-7 with IN
aqueous HC1. The solvent was evaporated under reduced pressure and the
residue was co-evaporated with toluene to give 316 mg (purity -48%)
1-[4-(3- 15
methy141,2,4]oxadiazol-5-y1)-benzoy1]-4-phenyl-piperidine-4-carboxylic acid
which was used directly for the next step. MS ISP (m/e): 392.2 [(M+H)1.
Intermediate 20
4-Cyclopropylmethy1-1-(4'-fluoro-biphenyl-4-carbonyl)-piperidine-4-carbo
lic acid  20 i) 4-Cyclonropylmethyl-piperidine-4-carboxylic acid ethyl
ester, hydrochloride    A mixture of 0.5 g(1.6 mmol) 1-tert-butyl 4-ethyl
4-(cyclopropylmethyDpiperidine-1,4- dicarboxylate (commercially available)
in 20 mL dioxane was treated with 4 mL 4N liC1. in dioxane and stirred at
room temperature over night. The mixture was evaporated to dryness and 25
used without further purification in the consecutive step.  WO
2010/106081PCT/EP2010/053417 -58- ii) 4-Cyclopropylmethy1-1-(4'- uoro-biphe
yl 4-carbonyll-piperidine-4-carboxylic acid ethyl ester NO A mixture of
0.31 g (1.4 mmol) 4'-fluoro-biphenyl-4-carboxylic acid, 0.426 g (1.71 mmol)
4- 5 cyclopropylmethyl-piperidine-4-carboxylic acid ethyl ester,
hydrochloride, 0.552 g (1.71 nnmol) TBTU and 1.23 mL DIPEA in 25 mI4 DMF
was stirred at room temperature over night. After evaporation to dryness
the residue was purified by column chromatography on silica eluting with a
gradient foimed from ethyt acetate and heptane to yield after evaporation
of the product containing fractions 0.51 g (87%) of the title compound as
light yellow viscous oil. MS ISP 10 (m/c): 410.3 [(M+H)-]. iii 4-Cme 1-1
41-fluoro-bi hen -4-carbon Iidine-4-carbox lie acid A mixture of 0.51 g
(1.24 mmol) 4-cyclopropylmethy1-1-(4'-fluoro-biphenyl-4-carbony1)-
piperidine-4-earboxylic acid ethyl ester and 1.87 mL 4N NaOH aq. in 5 mL
ethanol was stirred at 75 C for a prolonged period of time. After
concentration of the mixture ice-water was added 15 and the pEl was
adjusted to pH=2 with FICI aq. The mixture was extracted with ethyl
acetate, the combined organic layers were dried with Na2SO4, filtered,
evaporated to dryness and purified by column chromatography on silica
eluting with a gradient formed from ethyl acetate, heptane and folmic acid
to yield after evaporation of the product containing fractions 0.146 g (31
%) of the title compound as white foam. MS ISP (m/e): 382.3 [(WHY]. 20
Intermediate 21
1-(4'-Fluoro-bipheny1-4-carbony1)-4-(2,2,2-trifluoro-ethyl)-piperidine-4-ca
rboxylic acid  0 i) 4-(2,2,2-Trifluom-eteridine-1,4-dicarboxylic acid
1-tert-butyl ester 4-ethyl ester  WO 2010/106081PCT/EP2010/053417 -59-  0
Under a argon atmosphere a vacuum dried 750 mL four necked flask (with
mechanical stirrer) was charged with 6.6 mL diisopropylamine and 100 mL
THF. The solution was cooled to -5 C / -10 C. 29.1 mL of 1.6M
n-butyllithium in hexane was added over a period of 20 min. The light 5
yellow solution was stirred for 30 min at -5 0/ -10 C and afterwards cooled
to -75 C. A solution of 10 g (38.8 mmol) ethyl
1-tert-butoxycarbonylpiperidine in 75 mL THF was added over a period of 50
min The yellow solution was stirred at -75 C for 2 h. A solution of 9.8 g
(46.7 mmol) 2,2,2-trifluoroethyl iodide in 25 mL THF was added dropwise
over a period of 45 min. The reaction was stirred for I h at -75 C and
allowed to warm up over night to ambient 10 temperature. The reaction was
cooled down to 0 C, quenched with 250 nth 10% citric acid aq. solution The
aqueous layer was separated and extracted twice with 200 mL ethyl acetate.
The organic layers were washed once with 200 niL brine, dried over Na2SO4,
filtered and evaporated. The crude oil was purified by column
chromatography on silica with a gradient formed from heptane and TBME to
yield after evaporation of the product containing fractions 5.2 g (39 %) of
15 the title compound as light yellow oil. MS ISP (m/e): 357.1 KM+H)41. 4-
2 2 2-Trifluoro-ethe TUne-4-carbox lie acid eth 1 Ester h drochloride F 0 0
,CI 



In analogy to the procedure described for the synthesis of
4-cyclopropylmethyl-piperidine-4- carboxylic acid ethyl ester,
hydrochloride (intermediate 20, step i) the title compound was 20 prepared
from 4-(2,2,2-Trifluoro-ethyl)-piperidine-1,4-dicarboxylic acid
1-tert-butyl ester 4- ethyl ester through cleavage of the Boc-group with
HC1 in dioxane. MS ISP (m/e): 357.1 [(M+H)]. iii)
1-(4'-Fluoro-bipheny1-4-carbony1)-4-(2,2,2-uoro-ethyl)-piperidine-4-carboxy
lic acid ethyl ester  WO 2010/106081PCT/EP2010/053417 -60-  In analogy to
the procedure described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobipheny1-4-carbony1)-piperidine-4-carboxyli
c acid ethyl ester (intermediate 20, step the title compound was prepared
from 4-(2,2,2-Trifluoro-ethyl)-piperidine-4-carboxylic acid ethyl ester, 5
hydrochloride and 4'-fluoro-biphenyl-4-carboxylic acid (commercially
available). MS ISP (m/e): 438.2 RM-1-H)-1]. 4L-Fluoro-b he I-4-carbon
Iifluoro-etheridine-4-carbox lie acid In analogy to the procedure described
for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobiphenyl-4-carbony1)-piperidine-4-carboxyli
c acid (inteimediate 20, stepthe title compound 10 was prepared from
1-(4'-fluoro-bipheny1-4-carbony1)-4-(2,2,2-trifluoro-ethyl)-piperidine-4-
carboxylic acid ethyl ester. MS ISP (m/e): 410.2 [(M+H)]. Intermediate 22
4-Cyclobutylmethy1-1-(41-fluoro-biphenyl-4-carbonyl)-piperidine-4-carboxyli
c acid  15 i) 4-Cyclobutylmethyl-piperidine-1,4-dicarboxylic acid
1-tert-butyt ester 4-ethyl ester    0 In analogy to the procedure described
for the synthesis of 4-(2,2,2-trifluoro-ethyl)-piperidine1,4-dicarboxylic
acid 1-tert-butyl ester 4-ethyl ester (intermediate 21, step i) the title
compound was prepared from 1-tert-butoxycarbonylpiperidine and
cyclobutylmethyl bromide. MS(m/e): 20 326.3 (M41-)  WO
2010/106081PCT/EP2010/053417 -61- 4-C clobut Imetheridine-4-carbox lie acid
ethcr h drochloride  ,CI In analogy to the procedure described for the
synthesis of 4-cyclopropylmethyl-piperidine-4- carboxylic acid ethyl ester,
hydrochloride (intermediate 20, step i) the title compound was 5 prepared
from 4-cyclobutylmethyl-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester
4-ethyl ester through cleavage of the Boc-group with HCI in dioxane. MS ISP
(m/e): 226.3 [(M-FM)]. iii)
4-Cyclobutylmethy1-1-(4'-fluoro-biphenv1-4-carbonyl)-pipe
idine-4-carboxylic acid ethyl ester  0 10 In analogy to the procedure
described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobiphenyl-4-carbony1)-piperidine-4-carboxyli
c acid ethyl ester (inteimediate 20, step the title compound was prepared
from 4-cyclobutylmethyl-piperidine-4-carboxylic acid ethyl ester,
hydrochloride and 4'-fluoro-biphenyl-4-carboxylic acid (commercially
available). MS ISP (m/e): 424.2 [(M+H)1. 15 *v. 4-C clobut lme h 1-1-
4'-fluoro-bi hen 1-4-carboneridine-4-carbox lic acid In analogy to the
procedure described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobiphenyl-4-carbony0-piperidine-4-carboxylic
acid (intermediate 20, step iii) the title compound was prepared from
4-cyclobutyltnethy1-1-(4'-fluoro-biphenyl-4-carbony1)-piperidine-4-
carboxylic acid ethyl ester. MS ISP (m/e): 396.2 [(M+H)]. 20 Intermediate
23 1-(4'-Fluoro-biphenyl-4-carbonyI)-4-isobutyl-piperidine-4-carboxylic
acid    0  WO 2010/106081 PCTTEP2010/053417  -62-  In analogy to the
procedure described for the synthesis of 4-(2,2,2-trifluoro-ethyp-piper
dine1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (intermediate
21, step i) the title compound was prepared from
1-tert-butoxycarbonylpiperidine and 1-iodo-2-methylpropane. MS ISP (m/e): 5
326.2 [(M+NE14)-]. 4 sob Ieridine-4-carboxylic acid ethyl ester,
hydrochloride 0 H-CI hi analogy to the procedure described for the
synthesis of 4-cyclopropylmethyl-piperidine-4- carboxylic acid ethyl_
ester, hydrochloride (intermediate 20, step i) the title compound was 10
prepared from 4-isobutylmethyl-piperidine-1,4-dicarboxylic acid
1-tert-butyl ester 4-ethyl ester through cleavage of the Boc-group with HC1
in dioxane. MS ISP (m/e): 214.3 [(M+H) 1. 1- 4'-Fluoro-b hen 1-4-carbon
-4-isobu idme-4-carboxylic acid ethyl ester  In analogy to the procedure
described for the synthesis of 4-cyclopropylmethy1-1-(4'-fluoro- 15
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester (intermediate
20, step ii) the title compound was prepared from
4-isobutylmethyl-piperidine-4-carboxylic acid ethyl ester, hydrochloride
and 4'-fluoro-bipheny1-4-carboxylic acid (commercially available). MS ISP
(m/e): 412.3 [(WW1. 



iv) 1-(4'-Fluaeny1-4-carbon 4-isobuteridine-4-carbox lic acid 20 In analogy
to the procedure described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobipheny1-4-carbony0-piperidine-4-carboxylic
acid (intermediate 20, step iii) the title compound  WO
2010/106081PCT/EP2010/053417  -63- was prepared from
4-isobutylmethy1-1-(4'-fluoro-biphenyl-4-carbony1)-piperichne-4-car xylic
acid ethyl ester. MS ISP (m/e): 384.2 [(M+H)1.   Intermediate 24
5-Fluoro-1:-(4'-fluoro-bipheoyl-4-carbonyl)-2',3',5',6'-tetrahydro-PH-[2,4T
hipyridinyl-4L 5 carboxylic acid    0  i)
5-Fluoro-2',3',5',6'-tetrahydro42,41bipyridinyl-l',4'-dicarboxylic acid
l'-tert-butyl ester  ethyl ester  0 10 tinder an inert atmosphere a 250 mL
three necked round bottom flask (flame dried) with a magnetic stirring bar
was charged with 4 g (22.7 mmol) 2-bromo-5-fluoropyridine, 11.7 g (45 mmol)
ethyl 1-tert.-butyloxycarbenylpiperidine-4-carboxylate, 416 mg (0.04 mmol)
tris(dibenzylideneacetone)palladium(0), 0.91 inL tri-tert-butylphosphine (
I M in toluene) and 60 ml toluene. To the dark red solution, 50 rriL
lithium-bis-(trimethylsily1)-amid (1M in hexane) 15 was added dropwise
during 1 h at 18 to 23 C. The dark brown reaction solution was stirred for
87 h at room temperature. The reaction was quenched with saturated aqueous
NH4C1- solution. The aqueous layer was separated and extracted once with
200 mL ethyl acetate. The organic layers were washed once with 150 mL
brine, dried over Na2SO4, filtered off and concentrated under vacuum. The
residue was purified on silica eluting with a gradient formed from heptane
20 and TBME to yield after evaporation of the product fractions 4 g (50 %)
of the title compound as yellow viscous oil. MS ISP (m/e): 253.3 (M-Boc) /
353.2 [(MF1)1].  ii) 5-F1uoro-2',3',5',6'-tetrahvdro-1'H-rbox lic acid
ethyl ester, hydrochloride   WO 2010/106081PCT/EP2010/053417 -64-  ,CI In
analogy to the procedure described for the synthesis of
4-cyclopropylmethyl-piperidine-4- carboxylic acid ethyl ester,
hydrochloride (intermediate 20, step i) the title compound was prepared
from 5-fluoro-21,31,5',61-tetrahydro-12,4Thipyridiny1-1',41-dicarboxylic
acid 11-tert-butyl 5 ester 4'-ethyl ester through cleavage of the Boc-group
with HCI in dioxane. MS 1SP (m/e): 253.1 [(M+Hr ] ili)S-Fluoro-11 -
carboxylic acid ethyl ester  10 In analogy to the procedure described for
the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobipheny1-4-carbony1)-piperidine-4-carboxyli
c acid ethyl ester (intermediate 20, step ii) the title compound was
prepared from
5-Fluoro-2',3',5',6'-tetrahydro-l'H-[2,4'Thipyridinyl-4'-carboxylic acid
ethyl ester, hydrochloride and 4'-fluoro-biphenyl-4-carboxylic acid
(commercially available). MS ISP (mile): 451.2 RM+H)7]. 15
iy_k_5.-Fluoro-F- 4'-fluoro-bi hen 1-4-carah dro-l'H- 2 41idin 1-4'-
carboxylic acid   In analogy to the procedure described for the synthesis
of
4-cyclopropylmethy1-1-(4'-fluorobipheny1-4-carbony1)-piperidine-4-carboxyli
c acid (intermediate 20, stepthe title compound 20 was prepared from
5-Fluoro-1I-(4'-fluoro-bipheny1-4-carbony1)-2',3',5',6'-tetrahydro-l'H[2,41
bipyridinyl-4'-carboxylic acid ethyl ester through ester cleavage with
Li0H1120. MS ISP (m/e): 423.3 [(M+H)].  WO 2010/106081 PC11E132010/053417
-65- Intermediate 25
l'-(41-Fluoro-bipheny1-4-carbony1)-6-trilluoromethyl-2',3',51,6'-tetrahydro
-l'H[3,41bipyridinyl-4'-carboxylic acid  0 5
6-Trifluoromethy1-21,3',51,61-tetrahydro-[3.41Thipyridinv1-1',4'-dicarboxyl
ic acid l'-tert-butyl ester 4'-ethyl ester   0 In analogy to the procedure
described for the synthesis of
5-fluoro-21,3',5',6'-tetrahydro[2,4]bipyridinyl-1',4'-dicarboxylic acid
l'-tert-butyl ester 4'-ethyl ester (intermediate 24, step i) 10 the title
compound was prepared from ethyl
1-tert.-butyloxycarbonylpiperidine-4-carboxylate and
5-bromo-2-(trifluoromethyl)pyridine. MS 1SP (m/e): 403.2 [(M+11)1. ii)
6-Trifluoromethy1-21,31,5',6'-tetrahydro-11-143,411bipyridin  1-4'-carbox c
acid ethyl ester, hydrochloride  ,CI 15 In analogy to the procedure
described for the synthesis of 4-cyclopropylmethyl-piperidine-4- carboxylic
acid ethyl ester, hydrochloride (intermediate 20, step i) the title
compound was prepared from
6-trifluoromethyl-2',3,5',6'-tetrahydro-P,4'Thipyridirtyl-l',4'-dicarboxyli
c acid l'- tert-butyl ester 4'-ethyl ester through cleavage of the
Boo-group with HCi in dioxane. MS ISP (m/e): 303.3 [(M+H)-].  WO
2010/106081PCT/EP2010/053417 -66- iii)
l'-(40-Fluoro-bipheny1-4-carbony1)-6-trifluoromethyl-2',31,51,6'-tetrahydro
-l'H3 4' hi*din 1-4'-carbox lie acid eth tester  In analogy to the
procedure described for the synthesis of 4-cyclopropylmethy1-1-(4'-fluoro-
5 biphenyl-4-carbonyl)-piperidine-4-carboxylic acid ethyl ester
(intermediate 20, step ii) the title compound was prepared from
6-trifluoromethy1-2',3',5%6'-tetrahydro-1'H-13,41bipyridinyl-4'- carboxylic
acid ethyl ester, hydrochloride and 4r-fluoro-bipheny1-4-carboxylic acid
(commercially available). MS ISP (m/e): 501.1 [(M+H)4]. 



iv) l'-(4'-Fluoro-bipheny1-4-carbony1)-64 UOTO
ethy1-2',3',5',6'-tetrahydro-l'H10 a4bipyridiny1-4'-carboxylic acid In
analogy to the procedure described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobipheny1-4-carbony1)-piperidinc-4-carboxyli
c acid (intermediate 20, step iii) the title compound was prepared from
11-(41-fluoro-biphenyl-4-carbony1)-6-trifluoromethy1-2',3',5',6'-tetrahydro
-11-1- [3,41bipyridiny1-4'-carboxylic acid ethyl ester through ester
cleavage with LiOHH20. MS 1SP 15 (m/e): 473.1 [(WW]. Intermediate 26
5-Fluoro-1.44-(5-methy1-11,2,41oxadiazol-3-y1)-benzoy11-2',3',5',61-tetrahy
dro-l'H[2,41bipyridinyl-4'-carboxylic acid  20 i 5-Fluoro-5-me 1.2 4
oxadiazo1-3- 1 -be o2' 3' 5' 6'-tet ah dro-l'H-
4'11)inyridiny1-4'-carboxylic acid ethyl ester  WO
2010/106081PCT/EP2010/053417 -67- 0 In analogy to the procedure described
for the synthesis of
4-cyclopropylmethy1-1-(41-fluorobipheny1-4-carbony1)-piperidine-4-carboxyli
c acid ethyl ester (intermediate 20, step the title compound was prepared
from 5-fluoro-2',3',5',61-tetrahydro-1 'H42,41bipyridinyl-4'-carboxylic 5
acid ethyl ester, hydrochloride and
4-(5-methyl41,2,4]oxadiazol-3-y1)-benzoic acid (commercially available). MS
1SP (rile): 439.3 [(M-Eflf 1. ii)
5-Fluoro-1'44-(5-methyl-[1,2,41oxadiazol-3-y1)-benzoy1]-21,31,5',61-tetrahy
dro-1'H112,41bipyridiny1-41-carboxylic acid  In analogy to the procedure
described for the synthesis of 4-cyclopropylmethy1-1-(4'-fluoro- 10
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, step
iii) the title compound was prepared from
5-fluoro-1144-(5-methy141,2,4]oxadiazol-3-y1)-benzoy11-21,3',51,61-
tetrahydro-l'H-[2,4'Thipyridiny1-4'-carboxylic acid ethyl ester through
ester cleavage with LiORH20. MS 1SP (m/e): 411.2 [(M+Hil Intermediate 27
155-Fluoro-11-14-(3-methy1-11,2,4]oxadiazol-5-y1)-benzoy1F2',3',5',6'-tetra
hydro-l'H- 12,41bipyridinyl-4'-carboxylic acid N 0 S0
5-Fluoro-114443-methyl-[1,2,4]oxadiazo
1-5-y1)-benzoy11-213',5',61-tetrahydro- 1 'H1-2,411bipyridiny 1-4`-carbo xy
tic acid ethyl ester 20   In analogy to the procedure described for the
synthesis of 4-cyclopropylmethy1-1-(4'-fluoro-  WO
2010/106081PCT/EP2010/053417 -68-
bipheny1-4-carbonyI)-piperidine-4-carboxylic acid ethyl ester (intermediate
20, step ii) the title compound was prepared from
5-fluoro-21,31,51,61-tetrahydro-11-142,41bipyridiny1-4'-carboxylic acid
ethyl ester, hydrochloride and 4-(3-Methyl-{1,2,4]oxadiazol-5-y1)-benzoic
acid (commercially available). MS ISP (m/e): 439.2 [(MH-Hy]. 5 ii
5-Fluoro-P44- 3-meth 1- 1.2 4-benzo 1 -2' 3' 5' 6-tetrah
f2,41bipyridiny1-4'-carboxylic acid  In analogy to the procedure described
for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobiphenyl-4-carbonyl)-piperidine-4-carboxyli
c acid (intermediate 20, step iii) the title compound was prepared from
5-fluoro-1'44-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoyl]-2',3',5',6'- 10
tetrahydro-11442,41bipyridiny1-4'-carboxylic acid ethyl ester through ester
cleavage with LiOH H20. MS ISP (m/e): 411.2 [(1M+14)1. Intermediate 28
1-(4'-Fluoro-bipheny1-4-carbonyt)-4-(4-fluoro-pheny1)-piperidine-4-carboxyl
ic acid  0 15 i 1- 4'-Fluoro-bi. hen 1-4-carbon 1 -4-(4-fluo.t= -
ffithne-4-carbox lic acid ethyl ester  In analogy to the procedure
described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobiphenyl-4-carbonyl)-piperidine-4-carboxyli
c acid ethyl ester (intermediate 20, step ii) the title compound was
prepared from 4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester
20 (W02000071517) and 4'-fluoro-biphenyl-4-carboxylic acid (commercially
available). MS ISP (m/e): 450.2 [(M+H)-1. ii4'-Fluoro-bilten1-4-carluoro-
hen - eridine-4-carbox lic acid.    In analogy to the procedure described
for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobiphenyl-4-carbony1)-piperidine-4-carboxyli
c acid (inteimediate 20, step iii) the title compound 25 was prepared from
1-(4r-Fluoro-biphenyI-4-carbony1)-4-(4-fluoro-phenyl)Tiperidine-4-  WO
2010/106081PCT/EP2010/053417 -69- carboxylic acid ethyl ester through ester
cleavage with LiORH20. MS ISP (m/e): 422 1 Intermediate 29
1-(5'Cyano-3,4,5,6-tetrahydro-2H-[1,21bipyridinyl-4-carbony1)-4-(4-fluoro-p
heny1)- 5 piperidine-4-carboxylic acid  1 5' C ano-3 4 5 6-tetrah d o-2H- 1
2' 1)*'d.1-4-carbon4 4 uoro-phenyl)- piperidine-4-carbox 0  ,  



10 In analogy to the procedure described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobipheny1-4-carbony1)-piperidine-4-carboxyli
c acid ethyl ester (intermediate 20, step the title compound was prepared
from 4-(4-fluoro-phenyI)-piperidine-4-carboxylic acid ethyl ester
(W02000071517) and
5'-Cyano-3,4,5,6-tetrahydro-2H-[1,21bipyridinyl-4-carboxylic acid
(commercially available). MS ISP (m/e): 465.2 [(M+H)-1]. 155'-C ano-3 4 5
6-tetrah o-2H- 1 2' bit id in I-4-carbon 4 4he i eridilic acid ln analogy
to the procedure described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluoro-
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intermediate 20, stepthe
title compound was prepared from
1-(5'-Cyano-3,4,5,6-tetrahydro-2H41,21]bipyridinyl-4-carbony1)-4-(4-fluoro-
20 phenyl)-piperidine-4-carboxylic acid ethyl ester through ester cleavage
with Li0H1-120. MS ISP (m/e): 435.5 [(M+H)11. Intermediate 30
4-(4-Fluoro-pheny0-144-(3-methy141,2,4] oxadiazol-5-y1)-ben zoyl] -pipe
rid4-carbo xylic acid  WO 2010/106081PCT/EP2010/053417 -70- 1 0 N-0 -70 II
g i) 4-(4-Fluoro-phenyl)-1-[4-(3-
ethyl-[1,2,4]oxadiazol-5-y1)-benzoy1kpiperidine-4-carboxylic acid ethyl
ester  y (Th 5 In analogy to the procedure described for the synthesis of
4-cyclopropylmethy1-14-fluorobipheny1-4-carbony1)-piperidine-4-carboxylic
acid ethyl ester (inteimediate 20, step ii) the title compound was prepared
from 4-(4-fluoro-phenyI)-piperidine-4-carboxylic acid ethyl ester
(W02000071517) and 4-(3-methy1-1.2,4-oxadiazol-5-yl)benzoic acid
(commercially available). MS 1SP (m/e): 438.2 [(M+H)1. 10 ii)
4-(4-Fluoro-pheny1)-114-(3-methy1[1,2,4]oxadiazol-5-y1)-benzoyl1-piperidine
-4-carb0xylic acid In analogy to the procedure described for the synthesis
of
4-cyclopropylmethy1-1-(41-fluorobiphenyl-4-carbony1)-piperidine-4-carboxyli
c acid (intermediate 20, step iii) the title compound was prepared from
4-(4-fluoro-phenyl)-144-(3-methyl-[1,2,4]oxadiazol-5-y0-benzoyll - 15
piperidinc-4-carboxylic acid ethyl ester through ester cleavage with LiOH
H20. MS 1SP (m/c): 410.2 [(M+H)]. Intermediate 31
4-(4-Fluoro-pheny1)-114-(5-methyl-11,2,41oxadiazol-3-31)-benzoylkpiperidine
-4-carboxylic acid   WO 2010/106081PCT/EP2010/053417 -71-  In analogy to
the procedure described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobipheny1-4-carbony0-piperidine-4-carboxylic
acid ethyl ester (intermediate 20, step ii) the title compound was prepared
from 4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester 5
(W02000071517) and 4-(5-methyl-1,2,4-oxadiazol-3-yl)benzoic acid
(commercially available). MS ISP (m/e): 438.2 [(M+H)]. ii 4 4-Fluoro- henI-
4- 5- e h 1 1 2 4 oxadiazol-3- 1 -beeridine-4-carbox lic acid  In analogy
to the procedure described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluoro- 10
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (intennediate 20, stepthe
title compound was prepared from
4-(4-fluoro-pheny1)-144-(3-methyl-{1,2,4]oxadiazol-5-y1)-benzoyflpiperidine
-4-carboxylic acid ethyl ester through ester cleavage with LiOHE20. MS ISN
(m/e): 408.4 (M-H) Intermediate 32 15
4-(4-Fluoro-phenyI)-1-14-(2-oxo-piperidin-l-y1)-benzoylj-piperidine-4-carbo
xylic acid  i) 4(4-Fluoro-pheny1)-1[4-(2-oxo-piperidin-l-y1)-be
oyll-piperidine-4-carboxylic acid ethyl ester  0 20 In analogy to the
procedure described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobipheny1-4-carbony1)-piperidine-4-carboxyli
c acid ethyl ester (intermediate 20, step ii) the title compound was
prepared from 4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester
WO 2010/106081PCT/EP2010/053417 -72- (W02000071517) and
4-(2-0xo-piperidin-1-yObenzoic acid (commercially available). MS ISP (m/e):
453.2 [(M+H)1. ii) 4- 441uoro- hen I -1- 4- 2-oxo- iacid In analogy to the
procedure described for the synthesis of 4-cyclopropylmethy1-1-(4cfluoro- 5
biphenyl-4-carbonyl)-piperidine-4-carboxylic acid (inteimediate 20, step
iii) th.e title compound was prepared from
4-(4-Fluoro-pheny0-144-(2-oxo-piperidin-1-y1)-benzoylkpiperidine-4-
carboxylic acid ethyl ester through ester cleavage with LiOHE20. MS 1SN
(ink): 423.4 (M-H).   Intermediate 33
4-(4-Fluoro-pheny1)-144-(4-fluoro-pheny1)-piperazine-1-carbonyll-piperidine
-4-carboxylic 10 acid  0 DALCS-Fkoro- hm -h 4- 4-fiuoro-lic acid ethyl
ester  15 Under inert conditions a 100 mL four necked flask with a magnetic
stirrer bar was charged with 0.89 g (5.5 mmol) of CDI in 10 ml. MeCN. At
0-5 C a solution of 0.99 g (5.5 mmol) 1-(4- fluorophenyl)piperazine in 10
mL MeCN was added drop wise during 15 min. The light yellow 



solution was stirred for 15 min at 0-5 C and 3 h at 20 C. After 90 min an
additional 70 mg CD1 was added.1.2 g (4.8 mmol)
4-(4-fluoro-phenyl)-piperidine-4-carboxylic acid ethyl ester 20
(W02000071517) in 5 ml MeCN was added. The mixture was heated for in total
5 days to reflux. The reaction mixture was concentrated under vacuum. The
residue was dissolved in 15 ml N,Ndimethylacetamide and heated twice for 30
mm at 200 'V under micro wave irradiations. The dark brown reaction
solution was concentrated under high vacuum. The residue was taken up
between 100 mL water and 100 mL ethyl acetate and extracted. The aqueous
layers were 25 extracted once with 100 mL ethyl acetate and the organic
layers were washed once with 100 rnL  WO 20101106081PCT/EP2010/053417 -73-
brine, dried over Na2SO4, filtered off, concentrated under vacuum and
purified through column chromatography over silica eluting with a gradient
formed from i-propanol and heptane. The product containing fractions were
evaporated to yield 0.65 g (29 9/0) of the title compound as light yellow
viscous oil. MS ISP (m/e): 458.3 [(M+H)-1. 5 ii 4- 4-Fluo o1 4 4-fluo o-
henerazine- carboeridine-4-carbox lie acid In analogy to the procedure
described for the synthesis of
4-cyclopropylmethy1-1-(4'-fluorobiphenyl-4-carbonyl)-piperidine-4-carboxyli
c acid (inteimediate 20, step iii) the title compound was prepared from
4-(4-Fluoro-phenyl)-144-(2-oxo-piperidin-1-y1)-benzoyll-piperidine-4- 10
carboxylic acid ethyl ester through ester cleavage with HOB H20. MS 1SP
(m/e): 430.3 [(M+H)1. Example 114
144-(3-Methyl-11,2,4]oxadiazol-5-y1)-benzoy1]-4-phenyl-piperidine-4-carboxy
lic acid [(S)-1- (4-trifluoromethyl-pheny1)-ethylEamide 15   To a mixture
of 144-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoyl]-4-phenyl-piperidine-4-
carboxylic acid (105 mg, purity -48%, 0.128 mmol), EDC (39 mg, 0.205 mmol),
HOBT (31 mg, 0.205 mmol) and triethylamine (66 uL, 0.473 mmol) in
dichloromethane (2 mL) at room temperature was added slowly a solution of
(S)-144-(trifluoromethyl)phenyllethylamine (29 mg, 20 0.154 mmol) in
dichloromethane (1 mL). The reaction mixture was stirred at room
temperature for 12 h. The reaction mixture was subjected to flash
chromatography with n-heptane and ethyl acetate over a 10 g silica gel
column to yield 23 mg 144-(3-methyl-[1,2,4]oxadiazol-5-yl)-
benzoyI]-4-phenyl-piperidine-4-carboxylic acid
[(S)-1-(4-trifluoromethyl-phenyl)-ethyl]-amide. MS ISP (m/e): 563.3
[(M+H)I].  WO 2010/106081PCT/EP2010/053417 -74- (example 114) further
piperidine derivatives have been synthesized from their respective starting
materials as mentioned in table 3. Table 3 comprises example 115-example
200. Table 3 No structure MW calc. systematic Name starting materials MW
(M11+) 115 I () )-=a 7"-r\ /r' - 566.55 2 1-(w-11443-Methyl-
[1,2,4]oxadiazol-5- y1)-benzoy1]-4- phenyl-piperidine-4- carboxylic acid
[2,2,2-trifluoro-1-(4- fluoro-pheny1)-ethylk amide 14443-Methyl-
[1,2,4]oxadiazol-5- y1)-benzoy1]-4- phenyl-piperidine-4- carboxylic acid
(intermediate 19) and 2,2,2-trifluoro-1-(4- fluoro-pheny1)- ethylarnine
(commercially available) 567 



116 tit 1  508.61 9 1-[4-(3-Methyl- [1,2,4]oxadiazol-5- y1)-benzoy1]-4-
phenyl-piperidine-4- carboxylic acid (1- methyl-l-phenyl- ethyl)-amide
11443-Methyl- [1,2,4]oxadiazol-5- y1)-benzoy1]-4- phenyl-piperidine-4-
carboxylic acid (intermediate 19) and 1-methyl-l-phenyl- ethylamine
(commercially available) 509.3 117 . So  0 492.57 6 (1,3-Dihydro-
isoindol-2-y1)- {1-[4- (3-methyl- [1,2,4]oxadiazol-5- y1)-benzoy11-4-
phenyl-piperidin-4- y1}-methanone 14443-Methyl- [1,2,4]oxadiazol-5-
y1)-benzoy1}-4- phenyl-piperidine-4- carboxylic acid (inteimediate 19) and
2,3-dihydro-1H- isoindole (commercially available) 4933  WO
2010/106081PCT/EP2010/053417 -75-  structure MW calc. systematic Name
starting materials MW (M11+) 118 c , L 1-' 



li 506.60 3 1-[4-(3-Methyl- [1,2,4]oxadiazol-5- y1)-benzoy1]-4-
phenyl-piperidine-4- carboxylic acid indan-2-ylamidc 14443-Methyl-
1,2,4]oxadiazol-5- y1)-benzoy1]-4- phenyl-piperidine-4- carboxylic acid
(intermediate 19) and indan-2-ylamine (commercially available) 507.2 119 2
2-C \\_/2 502.60 2 4- Cyclopropylmethyl- 1 -(4'-fluoro-biphenyl-
4-carbonyl)- piperidine-4- carboxylic acid [(S)- 1-(4-fluoro-phenyl)-
ethyl}-amide 4- Cyclopropylmethyl- 1-(4'-fluoro-biphenyl- 4-carbonyl)-
piperidine-4- carboxylic acid (inteimediate 20) and (S)-1-(4-fluoro-
phenyl)-ethylamine (commercially available) 503.2 120 )i,4 "ry
-if"----------- 530.53 4 1-(41-Fluoro- biphenyl-4-carbonyl)-
4-(2,2,2-trifluoro- ethyl)-piperidine-4- carboxylic acid [(S)-
1-(4-fluoro-pheny1)- ethyl]-amide 1-(4'-Fluoro- bipheny1-4-carbony1)-
4-(2,2,2-trifluoro- ethyl)-piperidine-4- carboxylic acid (intermediate 21)
and 



(S)-1-(4-fluoro- phenyl)-ethylamine (commercially available) 531.2 121 ft
516.62 9 4-Cyclobutylmethyl- 1 -(41-fluoro-biphenyl- 4-carbony1)-
piperidinc-4- carboxylic acid [(S)- 1 -(4-fluoro-phenyl)- ethyl]-amide
4-Cyclobutylmethy1- 14-fluoro-bipheny1- 4-carbonyl)- piperidine-4-
carboxylic acid (intetmediate 22) and (S)-1-(4-fluoro- phenyl)-ethylamine
(commercially available) 517.4  WO 2010/106081PCT/EP2010/053417 -76-
structure MW calc. systematic Name starting materials MW (MH+) 122
i---,---0..-----, ,,,,,, j,,_0,,,X) ''----Li-N--= 504.6 8 1-(4'-Fluoro-
biphenyl-4-carbonyl)- 4-isobutyl-piperidine- 4-carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyll-amide 1-(4'-Fluoro- biphenyl-4-carbony1)-
4-isobutyl-piperidine- 4-carboxylic acid (intermediate 23) and
(S)-1-(4-fluoro- phenyl)-cthylamine (commercially available) 505.3 123 (
\-75 cr 



543.58 6 5-Fluoro-l'-(4'- fluoro-bipheny1-4- carbony1)-2',3',5',6'-
tetrahydro- l'H- [2,41bipyridiny1-4'- carboxylic acid [(S)-
1-(4-fluoro-pheny1)- ethyl]-amide 5-Fluoro-l'-(4'- fluoro-bipheny1-4-
carbony1)-2',3',5',6'- tetrahydro-1'11- carboxylic acid
[2,41Thipyridiny1-4'- (intefluediate 24) and (S)-1-(4-fluoro-
phenyl)-ethylamine (commercially available) 544.2 124 'I- Pr"i-----; r----
, 593.59 3 1'-(4'-Fluoro- biphenyl-4-carbonyl)- 6-trifluoromethyl-
2',3',5',6'-tetrahydro- PH-[3,4Thipyridinyl- 4'-carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl] amide 1'-(4'-Fluoro- bipheny1-4-carbony1)-
6-trifluoromethyl- 2',3',5',6'-tetrahydro- I '1143,4Thipyridinyl-
4'-carboxylic acid (intermediate 25) and  (S)-1-(4-fluoro-
phenyl)-ethylamine (commercially available) 594.2 125 c 0 , 1' 531.56
5-Fluoro-l'-[4-(5- methyl- [1,2,41oxadiazol-3- y1)-benzoyll-
2',3',5',6'-tetrahydro- 1'H-[2,4']bipyridinyl- 4'-carboxylic acid
[(S)-1-(4-fluoro- phcny1)-ethyl}amide 



5-Fluoro-1'44-(5- methyl- [1,2,4]oxadiazol-3- y1)-benzoyll-
2',3',5',6`-tctrahydro- 1'H-[2,41]bipyridinyl- 4'-carboxylic acid
(intermediate 26) and (S)-1-(4-fluoro- phenyl)-ethylamine (commercially
available) 238.21 532.1  WO 2010/106081PCT/EP2010/053417 -77- No structure
MW calc. systematic Name starting materials  MW (+) 126 0 - 531.56
5-Fluoro-1'14-(3- methyl- [1,2,4]oxadiazo1-5- y1)-benzoyll-
21,3',5',61-tetrahydro- l'H-[2,41bipyridinyl- 4'-carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethyl]-amide 5-Fluoro-1'44-(3- methyl-
[1,2,4]oxadiazol-5- y1)-benzoy1]- 2',3',5',6'-tetrahydro-
l'H-[2,4Thipyridinyl- 4'-carboxylic acid (intermediate 27) and
(S)-1-(4-fluoro- phenyl)-ethylamine (commercially available) 238.2/ 532.2
127 0,,, -...,--",AO Zyr T "I,- . 529.56 1-(4'-Fluoro-
biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4- 



carboxylic acid W-(4- fluoro-pheny1)- hydrazide 1-(4'-Fluoro-
bipheny1-4-carbony0- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
(intermediate 28) and (4-Fluoro-pheny1)- hydrazine (commercially available)
530.2 128  517.62 14-Fluoro- bipheny1-4-carbony0- 4-(4-fluoro-phenyl)-
piperidine-4- carboxylic acid N'- cyclohexyl-hydrazide 1-(4'-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
(intermediate 28) and cyclohexyl-hydrazine (commercially available) 518.3
129 _c)- c) SD 542.6 1-(4'-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid [(S)-
1-(3-fluoro-pheny0- ethyl]-amide 1-(4'-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid (intermediate 28) and
(S)4-(3-fluoro- phenyl)-ethylamine (commercially available) 543.3  WO
2010/106081PCT/EP2010/053417 -78- No structure MW calc. 



systematic Name starting materials MW (MH+) 130 \-0 525.6 1-(41-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
(1- pyridin-2-yl-ethyl)- amide 1-(41-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid (intermediate 28) and
1-pyridin-2-yl- ethylamine (commercially available) 526.1 131 -03 525.6
1-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4-
carboxylic acid (6- methyl-pyridin-2- ylmethyl)-amide 1-(4'-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
(intermediate 28) and C-(6-methyl-pyridin- 2-y1)-methylamine (commercially
available) 5263 132 c""z) p 539.63 1-(41-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid (1- pyridin-4-yl-propy0-
amide I -(41-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)-
piperidine-4- carboxylic acid (intermediate 28) and 



1-pyridin-4-yl- propylamine (commercially available) 540.3 133 L-Jr--, t
IrThC-1-- 'N' -'-,-' 'I' 539.63 1-(4'-Fluoro- biphenyl-4-carbonyl)-
4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid (1-
pyridin-2-yl-propy1)- amide 1-(4t-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid (intermediate 28) and
1-pyridin-2-yl- propylamine (commercially available) 540.2  WO
2010/106081PCT/EP2010/053417 -79- No structure MW 1 mksisystema ic Name
starting materials MW 134 >=0 0 565.66 (4'-Fluoro-biphenyl-
4-y1)44-(4-fluoropheny1)-4-(3,4,5,6- tetrahydro-2H- [2,2Thipyridinyl-1 -
carbony1)-piperidin- 1-y1]-methanone 1-(4'-Fluoro- bipheny1-4-carbony1)- 4
-(4-fluoro-phenyl)- piperidine-4- carboxylic acid (intermediate 28) and
1,2,3,4,5,6- Hexahydro- [2,21]bipyridinyl (commercially available) 566.3
135 .3<1 \072 .2 0 554.61 1-(4-Fluoro- 



bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
[1-(4- fluoro-pheny1)- cyclopropyli-amide 1-(4'-Fluoro-
bipheny1-4-carbony0- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
(intermediate 28) and 1-(4-fluoro-pheny1)- cyclopropylamine (commercially
available) 555.1 136 02> 2)% ' 528.57 1-(4'-Fluoro- biphenyl-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid 4- fluoro-benzylamide
1-(4'-Fluoro- bipheny1-4-carbony0- 4-(4-fluoro-pheny1)- piperidine-4-
carboxylic acid (intermediate 28) and 4-fluoro-benzylamine (commercially
available) 529.2 137  518.6 1-(4'-Fluoro- bipheny1-4-carbonyl)-
4-(4-fluoro-pheny1)- piperidinc-4- carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide 1-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)-
piperidine-4- carboxylic acid (intermediate 28) and C-(tetrahydro-pyran-
4-y1)-methylamine (commercially available) 519.3  WO
2010/106081PCT/EP2010/053417 -80-  



structure  MW calc. systematic Name starting materials MW (M1-1+) 138   )
552.62 1-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)-
piperidine-4- carboxylic acid ((1 S,2R)-2-hydroxy- indan-l-y1)-amide
1-(4LFluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4-
carboxylic acid (intermediate 28) and (1S,2R)-1-amino- indan-2-ol
(commercially available) 553.2 139     552.62 1-(41-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidinc-4- carboxylic acid
((I S,2S)-2-hydroxy- indan-l-y1)-amide 1-(4LFluoro- bipheny1-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid (intermediate 28) and
(1S,2S)-1-amino- indan-2-ol (commercially available) 553.2 140 r-r---ii
---,,,---,--,, J ,..-----,. -., 1- 



7i --- , '  540.61 1 (4t-Fluoro- bipheny1-4-carbonyl)- 4-(4-fluoro-phenyl)-
piperidine-4- carboxylic acid ((R)- 2-hydroxy-l-phenyl- ethyl)-amide
1-(4-Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4-
carboxylic acid (intelinediate 28) and (R)-2-amino-2- phenyl-ethanol
(commercially available) 541.2 141 E-Rt. is- 540.61 1-(41-Fluoro-
biphenyl-4-carbonyl)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
((S)- 2-hydroxy-l-phenyl- ethyl)-amide 1-(4'-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid (inteimediate 28) and
(S)-2-amino-2- phenyl-ethanol (commercially available) 541.2  WO
2010/106081PCUEP2010/053417 -81- No  structure MW systematic Name calc.
starting materials MW (MH+) 142    I 516.63 14-Fluoro- 



biphenyl-4-carbonyl)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
cyclohexylmethyl- amide 1-(4'-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid (intermediate 28) and
C-cyclohexyl- methylamine (commercially available) 517.3 143 7'/J  el?) 0
552.66 1-(41-Fluoro- bipheny1-4-carbonyl) 4-(4-fluoro-phenyl)-
piperidine-4- carboxylic acid (2- methyl-l-phenyl- propyfl-amide
1-(4I-Fluoro- biphenyl.-4-carbonyl)- 4-(4-fluoro-pheny1)- piperidine-4-
carboxylic acid (intelmediate 28) and 553.2 144 - -- ,r 1, '-'"Y"--" .
%-y------- --- 570.65 1-(4'-Fluoro- biphenyl-4-carbonyl)-
4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid [1-(4- fluoro-pheny1)-2-
methyl-propylkamide 14-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)-
piperidine-4- carboxylic acid (intermediate 28) and 2-methyl-l-phenyl-
propylamine (commercially available) 571.2 145 



, "---.--,    ,,-.., 11 t ,--, H.j..1 iN----- 578.58     1-(4'-Fluoro-
biphenyl-4-carbonyl) 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
(2,2,2-trifluoro-1- phenyl-ethyl)-amide 1-(4'-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid (intermediate 28) and
2,2,2-trifluoro-1- phenyl-ethylamine (commercially available) 579.2  WO
2010/106081PCI7EP2010/053417 -82- No structure MW calc. systematic Name
starting materials MW (m11.0 146 ?%%t % 596.57 1-(4'-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
[2,2,2-trifluoro-1-(4- fluoro-phenyl)-ethyl] amide 1-(4'-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
(intelmediate 28) and 2,2,2-trifluoro-1-(4- fluoro-phenyl) -ethylamine
(commercially available) 597.2 147 F-a-t a -11-' a 550.65 14-Fluoro- 



biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
(cyclopropyl-phenyl- methyl)-amide 14-Fluoro- bipheny1-4-carbony0-
4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid (intermediate 28) and
C-cyclopropyl-C- phenyl-methylamine (commercially available) 551.3 148 -
564.68 1-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)-
piperidine-4- carboxylic acid (2- cyclopropy1-1- phenyl-ethyl)-amide
1-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4-
carboxylic acid (intermediate 28) and 2-cyclopropy1-1- phenyl-ethylamine
(commercially available) 565.3 149 i a-,C a-v, a , 525.59 6 14-Fluoro-
biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid N-
methyl-N'-phenyl- hydrazide 1+11-Fluoro- bipheny1-4-carbonyl)-
4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid (intermediate 28) and
N-methyl-N-phenyl- hydrazine (commercially available) 526.3 



WO 2010/106081PCT/EP2010/053417 -83- No structure  MW calc. systematic Name
starting materials  MW (4.) 150 r -.0 '''r- (L. I' .i (-- ----- 511.56 9
1-(4'-Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-pheny1)- piperidine-4-
carboxylic acid N- phenyl-hydrazide 1-(4'-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid (intermediate 28) and
phenyl-hydrazine (commercially available) 512.4 151 0, 1 1  . 55859 7 -
1-(4'-Fluoro- biphenyl-4-carbony1)- 4-(4-fluoro-phenyl)- piperidine-4-
carboxylic acid [(R)- 1-(4-fluoro-pheny1)- 2-hydroxy-ethylk amide
1-(4'-Fluoro - biphenyl-4-carbonyl)- 4-(4-fluoro-phenyl)- piperidine-4-
carboxylic acid (intermediate 28) and (R)-2-amino-2- phenyl-ethanol
(commercially 



available) 559.2 152 1, ,. . ,r(- ' 2.\- - 569.66 1-(5'-Cyano-3,4,5,6-
tetrahydro-2H- [1,21bipyridinyl-4- carbony1)-4-(4- fluoro-phenyl)-
piperidine-4- carboxylic acid [1-(4- fluoro-pheny1)- cyclopropylkamide
1-(5'-Cyano-3,4,5,6- tetrahydro-2H- [1,21bipyridiny1-4- carbony1)-4-(4-
fluoro-pheny1)- piperidine-4- carboxylic acid (intermediate 29) and
1-(4-fluoro-pheny1)- cyclopropylamine (commercially available) 570.4 153 )
// 585.7 1-(5'-Cyano-3,4,5,6- tetrahydro-2H- [1 ,2]bipyridiny1-4-
carbony1)-4-(4- fluoro-phenyl)- piperidine-4- carboxylic acid [1-(4-
fluoro-pheny1)-2- methyl-propylkamide 1-(5'-Cyano-3,4,5,6- tetrahydro-2H-
[1,2]bipyridiny1-4- carbonyl)-4-(4- fluoro-pheny1)- piperidine-4-
carboxylic acid (intermediate 29) and 1-(4-fluoro-pheny1)- 2-methyl-
propylamine (commercially available) 586.3  WO 2010/106081PCT/EP2010/053417
-84- No structure 



MW cafe. systematic Name starting materials MW (MH+) 154 1.r'' 611.61
1-(5'-Cyano-3,4,5,6- tetrahydro-2H- [1 ,2']bipyridinyl-4- carbony1)-4-(4-
fluoro-phenyl)- piperidine-4- carboxylic acid [2,2,2-trifluoro-1-(4-
fluoro-pheny1)-ethyl]- amide 1-(51-Cyano-3,4,5,6- tetrahydro-2H-
[1,2]bipyridiny1-4- carbonyl)-4-(4- fluoro-pheny1)- piperidine-4-
carboxylic acid (intermediate 29) and 2,2,2-trifluoro-1-(4- fluoro-pheny1)-
ethylamine (commercially available) 612.3 155 Ti K ,.,* ,jar 557.64
1-(5'-Cyano-3,4,5,6- tetrahydro-2H- [1,2 ]bipyridiny1-4- carbony1)-4-(4-
fluoro-phenyl)- piperidine-4- carboxylic acid [(S)- 1-(3-fluoro-pheny1)-
ethylkamide 1-(5'-Cyano-3,4,5,6- tetrahydro-2H- [1,21bipyridiny1-4-
carbonyl)-4-(4- fluoro-pheny1)- piperidine-4- carboxylic acid (intermediate
29) and (S)-1-(3-fluoro- phenyl)-ethylamine (commercially available) 558.3
156 >=5 557.64 1-(5'-Cyano-3,4,5,6- 



tetrahydro-2H- [1,2]bipyridiny1-4- carbonyl)-4-(4- fluoro-pheny1)-
piperidine-4- carboxylic acid [(S)- 1-(4-fluoro-phenyl)- ethylkamide
(commercially available) and 1-(5'-Cyano-3,4,5,6- tetrahydro-2H-
[1,2']bipyridiny1-4- carbonyl)-4-(4- fluoro-pheny1)- piperidine-4-
carboxylic acid (intermediate 29) and (S)-1-(4-fluoro- phenyl)-ethylamine
(commercially available) 558.3  WO 2010/106081PCT/EP2010/053417 -85- No
structure MW calc. systematic Name starting materials MW (MH-1) 157 "rt'
;Jr N__---nc.-- 542.59 4-(4-Fluoro-pheny1)- 144-(3-methyl-
[1,2,4]oxadiazol-5- yfl-benzoy11- piperidine-4- carboxylic acid [1-(4-
fluoro-pheny1)- cyclopropylkamide 4-(4-Fluoro-pheny1)- 144-(3-methy1-
[1,2,4]oxadiazol-5- y1)-benzoy1]- piperidine-4- carboxylic acid
(intermediate 30) and 1-(4-fluoro-pheny1)- cyclopropylamine (commercially
available) 543.3 158 /0, 558.63 4-(4-Fluoro-phenyl)- 1-[4-(3-methyl- 



[1,2,4]oxadiazol-5- y1)-benzoylk piperidinc-4- carboxylic acid [1-(4-
fluoro-pheny1)-2- methyl-propylkamide 4-(4-Fluoro-phenyl)- 144-(3-methyl-
[1,2,4]oxadiazol-5- yl)-benzoy1]- piperidine-4- carboxylic acid
(intermediate 30) and 1-(4-fluoro-pheny1)- 2-methyl- propylamine
(commercially available) 559.3 159 2=<!' -)*- --(' c_z) >-/ 634.55
4-(4-Fluoro-phenyl)- 144-(3-methyl- [1,2,4]oxadiazol-5- yfl-benzoylk
piperidine-4- carboxylic acid [2,2,2-trifluoro-1-(4- trifluoromethyl-
pheny1)-ethylkamide 4-(4-Fluoro-pheny1)- 144-(3-methyl- [1,2,41oxadiazol-5-
yfl-benzoy11- piperidine-4- carboxylic acid (intermediate 30) and
2,2,2-trifluoro-1-(4- trifluoromethyl- pheny1)-ethylamine (commercially
available) 635.2  WO 2010/106081PCT/EP2010/053417 -86- No structure MW
calc. systematic Name starting materials MW ma+) 160  545.59
4-(4-Fluoro-phenyl)- 



1-[4-(3-methyl- [1,2,41oxadiazol-5- yfl-benzoyll- piperidine-4- carboxylic
acid N'- ethyl-#N!'-(4-fluoro- pheny1)-hydrazide 4-(4-Fluoro-phenyl)-
1-[4-(3-methyl- [1 ,2,4]oxadiazol-5- y1)-benzoy11- piperidine-4- carboxylic
acid (intermediate 30) and _-ethyl-N-(4-fluoro- N phenyl)-hydrazine
(W02006092510) 546.2 161 0 7 4-(4-Fluoro-pheny1)- 144-(3-methyl-
[1,2,41oxadiazol-5- 530.57y1)-benzoylk piperidine-4- carboxylic acid [(S)-
1-(3-fluoro-pheny1)- ethyl]-amide 4-(4-Fluoro-pheny1)- 1-L443-methyl-
[1,2,4]oxadiazol-5- ye-benzoy1]- piperidine-4- carboxylic acid
(intermediate 30) and (S)-1-(3-fluoro- phenyl)-ethylamine (commercially
available) 531,2 162 r1 0 ' - rs1. o 598.57 4-(4-Fluoro-pheny1)-
1-[4-(3-methyl- [1,2,4]oxadiazol-5- y1)-benzoylk piperidine-4- carboxylic
acid [1-(4- fluoro-3- trifluoromethyl- pheny1)-ethyl]amide
4-(4-Fluoro-phenyl)- 144-(3-methyl- [1,2,4]oxadiazol-5- y1)-benzoyl]-
piperidine-4- carboxylic acid 



(intermediate 30) and 1-(4-fluoro-3- trifluoromethyl- phenyl)-ethylamine
(commercially available) 599.2 163 ::::,, -I -11 1NY'' --kr-, s
4-(4-Fluoro-phenyl)- 144-(5-methyl- [1,2,41oxadiazol-3- y1)-benzoy1]-
542.59.. pipendme-4- carboxylic acid [1-(4- fluoro-phenyl)-
cyclopropyThamide 4-(4-Fluoro-phenyl)- 144-(5-methy1- [1,2,4]oxadiazol-3-
y1)-benzoylk piperidine-4- carboxylic acid (intermediate 31) and
1-(4-fluoro-pheny1)- cyclopropylamine (commercially available) 543.3    WO
2010/106081PCT/EP2010/053417 -88- No structure MW talc. systematic Name
starting materials  MW (+) 167 Elk 530.57 4-(4-Fluoro-pheny1)-
144-(5-methyl- [1,2,4]oxadiazol-3- y1)-benzoylk piperidine-4- carboxylic
acid [(S)- 1-(3-fluoro-pheny1)- ethyl]-amide 4-(4-Fluoro-pheny1)-
144-(5-methy1- [1,2,41oxadiazol-3- y1)-benzoyll- piperidine-4- carboxylic
acid 



(intermediate 31) and (S)-1-(3-fluoro- phenyl)-ethylamine (commercially
available) 52 168 43_, , "1) . 530.57 4-(4-Fluoro-phenyI)- 144-(5-methyl-
[1,2,4]oxadiazol-3- y1)-benzoyll- piperidine-4- carboxylic acid [(S)-
1-(4-fluoro-pheny1)- ethyl]-amide 4-(4-Fluoro-phenyI)- 1-[4-(5-methyl-
[1,2,4]oxadiazol-3- y1)-benzoylk piperidine-4- carboxylic acid
(intermediate 31) and (S)-1-(4-fluoro- phenyl)-ethylamine (commercially
available) 531.1 169  . 545 62 7 4-(4-Fluoro-pheny1)- 1- [4-(2-oxo-
piperidin-l-y1)- benzoyl]-piperidine- 4-carboxylic acid RS)-1-(4-fluoro-
phenyl)-ethyl]-amide 4-(4-Fluoro-pheny1)- 144-(2-oxo- piperidin-l-y1)-
benzoyfl-piperidine- 4-carboxylic acid (intermediate 32) and
(S)-1-(4-fluoro- phenyl)-ethylamine (commercially available) 546.2 170 _ \-
(v) 557.64 4-(4-Fluoro-phenyl)- 144-(2-oxo- piperidin-l-y1)-
benzoylkpiperidine- 



4-carboxylic acid [I- (4-fluoro-pheny1)- cyclopropylkamide
4-(4-Fluoro-pheny0- 144-(2-oxo- piperidin-1-y9- benzoylkpiperidine-
4-carboxylic acid (intermediate 32) and 1-(4-fluoro-pheny1)-
cyclopropylamine (commercially available) 558.3  WO
2010/106081PCT/EP2010/053417 -89- No structure MW calc. systematic Name
starting materials MW +) 171  573.68 4-(4-Fluoro-pheny1)- 144-(2-oxo-
piperidin-l-y1)- benzoylkpiperidine- 4-carboxylic acid [1-
(4-fluoro-pheny1)-2- methyl-propyl]-amide 4-(4-Fluoro-pheny1)- 1-[4-(2-oxo-
piperidin-1-y1)- benzoylkpiperidine- 4-carboxylic acid (intermediate 32)
and 1-(4-fluoro-pheny1)- 2-methyl- propylamine (commercially available)
574.4 172 0 , C)-() \_0 599.6 4-(4-Fluoro-pheny1)- 1-[4-(2-oxo-
piperidin-l-y1)- benzoyll-piperidine- 4-carboxylic acid
[2,2,2-trifluoro-1-(4- fluoro-pheny1)-ethyll- amide 4-(4-Fluoro-pheny1)-
114-(2-oxo- piperidin-l-y1)- 



benzoylkpiperidine- 4-carboxylic acid (intermediate 32) and
2,2,2-trifluoro-1-(4- fluoro-pheny1)- ethylamine (commercially available)
600.2 173 C ) ) 0 J 545.63 4-(4-Fluoro-pheny1)- 1-[4-(2-oxo-
piperidin-l-y1)- benzoyll-piperidine- 4-carboxylic acid [(S)-1-(3-fluoro-
phenyl)-ethyl]-amide 4-(4-Fluoro-pheny1)- 144-(2-oxo- piperidin-l-y1)-
benzoylkpiperidine- 4-carboxylic acid (inteimediate 32) and
(S)-1-(3-fluoro- phenyl)-ethylamine (commercially available) 546.2 174 , /-
562.64 4-(4-Fluoro-pheny1)- 1-[4-(4-fluoro- pheny1)-piperazine-1-
carbonyl]-piperidine- 4-carboxylic acid [1- (4-fluoro-pheny1)-
cyclopropylkamide 4-(4-Fluoro-pheny1)- 1-[4-(4-fluoro -
phenyl)-piperazine-1- carbonyll-piperidine- 4-carboxylic acid (intermediate
33) and 1-(4-fluoro-pheny1)- cyclopropylamine (commercially available)
563.3  WO 2010/106081PCT/EP2010/053417 -90- No structure MW calc.
systematic Name 



starting materials MW (MH+) 175 z. 0 578.68 4-(4-Fluoro-phenyl)-
144-(4-fluoro- phenyl)-piperazine-1- carbonylkpiperidine- 4-carboxylic acid
[1- (4-fluoro-phenyl)-2- methyl-propy1]-amide 4-(4-Fluoro-pheny1)-
144-(4-fluoro- phenyl)-piperazine-1- carbonylkpiperidine- 4-carboxylic acid
(intermediate 33) and 1-(4-fluoro-pheny1)-      2-methylpropylamine
(commercially available) 579.4 176  604.59 4-(4-Fluoro-pheny1)-
144-(4-fluoro- pheny1)-piperazine-1- carbonyl]-piperidine- 4-carboxylic
acid [2,2,2-trifluoro-1-(4- fluoro-phenyl)-ethylk amide
4-(4-Fluoro-pheny1)- 144-(4-fluoro- phenyl)-piperazine-1-
carbonylkpiperidine- 4-carboxylic acid (intermediate 33) and
2,2,2-trifluoro-1-(4- fluoro-pheny1)- ethylamine (commercially available)
605.3 177 r----- , --",..i.,,, `,A----) 8 ) 1; 565.64 .1
4-(4-Fluoro-pheny1)- 144-(4-fluoro- phenyl)-piperazine-1-
carbonyl}-piperidine- 4-carboxylic acid N'- ethyl-N'-(4-fluoro-
pheny1)-hydrazide 4-(4-Fluoro-pheny1)- I 44-(4-fluoro- 



pheny1)-piperazine-l- carbonylkpiperidine- 4-carboxylic acid (intermediate
33) and N-ethyl-N-(4-fluoro- phenyl)-hydrazine (W02006092510) 566.4 178 (7_
) 550.62 4-(4-Fluoro-pheny1)- 144-(4-fluoro- pheny1)-piperazine-1-
carbonyl]piperidine- 4-carboxylic acid [(S)-1-(3-fluoro-
phenyl)-ethyl]-amide 4-(4-Fluoro-pheny1)- 1-[4-(4-fluoro-
phenyl)-piperazine-1- carbonylkpiperidine- 4-carboxylic acid (intermediate
33) and (S)-1-(3-fluoro- phenyl)-ethylamine (commercially available) 551.4
WO 2010/106081PCT/EP2010/053417 -91- No structure MWcalc systematic Name
starting materials MW (MH+)       179 s -):'-----,---K-(-,      ."- '--) C
_ii 550.62 4-(4-Fluoro-pheny1)- 1-[4-(4-fluoro- phenyl)-piperazine-1-
carbonyl]-piperidine- 4-carboxylic acid [(S)-1-(4-fluoro-
phenyl)-ethyl]-amide 4-(4-Fluoro-pheny1)- 144-(4-fluoro-
phenyl)-piperazine-1- carbonylkpiperidine- 4-carboxylic acid (intermediate
33) and 



(S)-1-(4-fluoro- pheny1)-ethylamine (commercially available) 551.4 180 c-
529.56 1-(41-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)-
piperidine-4- carboxylic acid N'-(4- fluoro-pheny1)- hydrazide
1-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny0- piperidine-4-
carboxylic acid (inteimediate 28) and (4-fluoro-pheny1)- hydrazine
(commercially available) 530.2 181 1-----,(-----_.0 ,).N.- ^r---- a 525.59
6  1-(41-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)- ... pmendme-4-
carboxylic acid N'- merhyl-N'-phenyl- hydrazide 1-(4'-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
(inteimediate 28) and N-methyl-N-phenyl- hydrazine (commercially available)
526.3 182 e-7\\ ir 511.56 9 1-(4'-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid lc- phenyl-hydrazide
1-(41-Fluoro- 



bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
(intermediate 28) and phenyl-hydrazine (commercially available) 512.4  WO
2010/106081PCT/EP2010/053417 -92- No structure MW calc. systematic Name
starting materials MW (mai) 183 iK -G 2 ) 0 543.58 6 1-(4LFluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
N'-(4- fluoro-pheny1)-N- methyl-hydrazide 1-(4'-Fluoro-
biphen34-4-carbony1)- 4-(4-fluoro-phenyI)- piperidine-4- carboxylic acid
(intermediate 28) and N-(4-fluoro-phenyl)-  N-methyl-hydrazine (Journal of
the Chemical Society 1960, 5259-61) 544.4 184 T rh Ft),Y-Cf inli c"..
557.61 3 1-(4'-Fluoro- biphenyl-4-carbonyl)- 4uoro-phenyI)- piperid ine-4-
carboxylic acid N'- ethyl-N'-(4-fluoro- phenyl)-hydrazidc I -(4`-Fluoro-
bipheny1-4-carbony1)- 



4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid (intermediate 28) and
N-ethyl-N-(4-fluoro- phenyl)-hydrazine (Journal of the Chemical Society
1960, 5259-61) 558.2 185 --rr-lj '1'21,t: 571.64 144'-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
N'-(4- fluoro-pheny1)-N- isopropyl-hydrazide 1-(4'-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
(intermediate 28) and N-(4-fluoro-pheny1)- N-isopropyl- hydrazine (CA
1299577) 572.2 186 r, 512.56 1-(4'-Fluoro- bipheny1-4-carbony1)-
4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid N'- pyridin-2-yl-
hydrazide 1-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny0-
piperidine-4- carboxylic acid (intermediate 28) and pyridin-2-yl- hydrazine
(commercially available) 513.4  WO 2010/106081PCT/EP2010/053417 -93- No
structure MW calc. systematic Name starting materials  MW 



(+) 187 \ 525.6 1-(4`-F1uoro- bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)-
piperidine-4- carboxylic acid N'-p- tolyl-hydrazide 1-(4-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
(intermediate 28) and p-tolyl-hydrazine (commercially available) 526.3 188
,,.. 1 -: g 546.02 1-(4'-Fluoro- bipheny1-4-carbonyI)- 4-(4-fluoro-pheny1)-
piperidine-4- carboxylic acid N1-(4- chloro-phenyl)- hydrazide
1-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4-
carboxylic acid (inteimediate 28) and (4-chloro-pheny1)- hydrazine
(commercially available) 546.1 189 <L ------l----- i,.,i0f' i 529.56
1-(4-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)- piperidine-4-
carboxylic acid N-(3- fluoro-pheny1)- hydrazide 1-(4'-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
(intermediate 28) and (3-fluoro-pheny1)- 



hydrazine (commercially available) 530.1 190 , rm -,--,,-----, P " 0Y-''Y
564.01 1-(4-Fluoro- biphenyl-4-carbony1)- 4-(4-fluoro-phenyl)-
piperidine-4- carboxylic acid N-(2- chloro-4-fluoro- phenyl)-hydrazide
1-(4-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)- piperidine-4-
carboxylic acid (inteimediate 28) and (2-chloro-4-fluoro- phenyl)-hydrazine
(commercially available) 564.2  WO 2010/106081PCT/EP2010/053417 -94- No
structure MW calc. systematic Name starting materials mll+ MW () 191 Cfr:
547.55 1-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)-
piperidine-4- carboxylic acid N'- (3,4-difluoro- phenyl)-hydrazide I
-(4'-Fluoro- biphenyl-4-carbonyl)- 4-(4-fluoro-pheny1)- piperidine-4-
carboxylic acid (intermediate 28) and (3,4-difluoro- phenyl)-hydrazine
(commercially available) 548.3 192 ) 



2 536.58 l-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)-
piperidine-4- carboxylic acid N'-(3- cyano-pheny1)- hydrazide 1-(4'-Fluoro-
bipheny1-4-carbonyl)- 4-(4-fluoro-pheny1)- piperidine-4- carboxylic acid
(intermediate 28) and 3-hydrazino- benzonitrile (commercially available)
537.2 193 ), F-01C--; (---..- -----'1----- 8A 568.63 6 -'Fluoro-    1(4-
bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid
[(S)- cyclopropyl-(3- fluoro-phenyl)- methyl] amide 1-(4'-Fluoro-
bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)- piperidine-4- carboxylic acid (
ntellnediate 28) and C-RS)-C- cyclopropyl-C-(3- fluoro-pheny1)]-
methylamine (commercially available) 569,2 194 ' II -C cc.: ccriccc- ._
568.63 6 1-(4'-Fluoro- bipheny1-4-carbony1)- 4-(4-fluoro-phenyl)-
piperidine-4- carboxylic acid [(R)- cyclopropyl-(3- fluoro-pheny1)-
methylkamide 1-(4'-Fluoro- 



bipheny1-4-carbony1)- 4-(4-fluoro-pheny1)- piperidinc-4- carboxylic acid
(intermediate 28) and cyclopropyl-C-(3- fluoro-pheny1)]- methylamine
(commercially available) 569.2  WO 2010/106081PCT/EP2010/053417 -95-
systematic Name  starting materials  MW (MT1+)       1-(5'-Cyano-3,4,5,6-
tetrahydro-2H- [1,21bipyridiny1-4- carbony1)-4-(4- fluoro-phenyI)-
piperidine-4- carboxylic acid [(S)- cyclopropyl-(3- fluoro-pheny1)-
methylkamide  Intermediate 29 1-(5'- Cyano-3,4,5,6- tetrahydro-2H-
[1,2]bipyridiny1-4- carbony1)-4-(4- fluoro-pheny1)- piperidine-4-
carboxylic acid (intermediate 29) and cyclopropyl-C-(3- fluoro-pheny1)]-
methylamine (commercially available)    4-(4-Fluoro-pheny1)- 1-
[4-(3-methyl- [1,2,4]oxadiazol-5- y1)-benzoylk piperidine-4- carboxylic
acid [(S)- 



cyclopropyl-(3- fluoro-phenyl)- methylkamide 4-(4-171uoro-pheny1)-
1-[4-(3-methyl- [1,2,4]oxadiazol-5- y1)-benzoyll- piperidine-4- carboxylic
acid (inletmediate 30) and (S)-1-(3-fluoro- pheny1)-ethylamine
(commercially available)    4-(4-Fluoro-phenyI)- 1-[4-(5-methyl-
[1,2,4]oxadiazol-3- y1)-benzoylk piperidine-4- carboxylic acid [(S)-
cyclopropyl-(3- fluoro-pheny1)- methylkamide  4-(4-Fluoro-pheny1)-
144-(5-methyl- [1,2,4]oxadiazol-3- y1)-benzoy11- piperidine-4- carboxylic
acid (intermediate 31) and cyclopropyl-C-(3- fluoro-pheny1)]- methylamine
(commercially available)  WO 2010/106081PCT/EP2010/053417 -96- Example 201
4-(4-Fluoro-phenyl) 1-
[4-(3-methyl-[1,2,41oxadiazol-5-y1)-benzoylppiperidine-4-carbo xylic acid
[(RS)-2,2,24 rifluo ro-1-(4-fluo ro-ph enyl)-ethyl] -amide  WO
2010/106081PCT/EP2010/053417 -97-  The title compound was accessed through
isolation from chiral HPLC separation from 4-(4-
Fluoro-pheny1)-144-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoyll-piperidine-4-c
arboxylic acid [2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethyl]amide (example
200) as off white solid. MS ISP (m/e): 5 585.2 [(M+H)+].
Example 202
4-(4-Fluoro-phenyl)-1-14-(3-methyl-[1,2,41oxadiazol-5-y1)-benzoyll-piperidi
ne-4-carboxylic acid RSR)-2,2,2-trilluoro-1-(4-fluoro-pheny1)-ethylkamide N
10 The title compound was accessed through isolation from chiral HPLC
separation from 4-(4- Fluoro-phenyl)-1-[4-(3-methy141,2,4]oxadiazo I-5-y
0-benzoiperidine-4-carboxylic acid
[2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethyl]amide (example 200) as off white
solid. MS ISP (m/c): 585.2 [(M+H)+]. Intermediate 34 15
4-[(S)-1-(4-Fluoro-phenyl)-ethylearbamoyll-4-phenyl-piperidine-1-carbonyl
chloride    4-Phenyli eridine-4-carbox fie acid
kS-1-(4-fluoro-phenyfl-ethyfl-ami.de 4-Phenyl-piperidine-4-carboxylic acid
[(S)-1-(4-fluoro-phenyl)-ethyl]amide; TFA-salt (260 mg, 0.590 mmol) was
dissolved in ethyl acetate and saturated aqueous sodium bicarbonate
solution. 20 The aqueous phase was extracted three tithes with ethyl
acetate, the organic layers were  WO 20 01106081PCT/EP2010/053417 



-98- combined, dried over Na2SO4, and the solvents were evaporated to give
195 mg 4-phenylpiperidine-4-carboxylic acid
[(S)-1-(4-fluoro-phenyl)-ethyl]amide. MS ISP (rn/e): 327.3 [(M-h1-01. 4
S4-Fluoro-eth lcarbamohen 1- i,eridine-1-carbon 1 chloride 5 To a solution
of triphosgene (172 mg, 0.6 mmol) in dichloromethane (6 mL) at 0 bC under
an argon atmosphere was added a solution of pyridine (106 pi, 1.32 mmol) in
dichloromethane (3 mL) and a solution of 4-phenyl-piperidine-4-carboxylic
acid [(S)-1-(4-fluoro-phenyfi-ethylk amide (195 mg, 0.6 mmol) in
dichloromethane (6 m1). After stirring at room temperature for 12 h the
reaction mixture was poured into ice water, the aqueous layer was saturated
with NaCI, then 10 extracted 6 times with dichloromethane, the combined
organic layers were dried over Na2SO4 and the solvents were evaporated. The
residue was purified by flash chromatography over a 10 g silica gel column
with n-heptane and ethyl acetate to yield 233 mg
4-[(S)-1-(4-fluoro-phenyfiethylcarbamoy11-4-phenyl-piperidine-l-carbonyl
chloride. MS ISN (m/e): 387.4 [(M-HT]. Intermediate 35 15
4-Pheny1-4-((S)-1-phenyl-ethylcarbamoyl)-piperidine-1-carbonyl chloride  In
analogy to the procedure described for the synthesis of
4-[(S)-1-(4-fluoro-phenyfiethylearbamoy1]-4-phenyl-piperidine- 1-carbonyl
chloride (intermediate 14) the title compound was prepared from
4-phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-ethyl)-amide; compound
20 with trifluoro-acetic acid (intermediate 4) and triphosgene. MS ISP
(m/e): 371.3 [(MH-H)fr]. Example 203
144-(4-Fluoro-phenyl)-piperazine-l-carbonyli-4-phenyl-piperidine-4-carboxyl
ic acid [(S)- 1-(4-fluoro-phenyl)-ethyl]-amide  WO
2010/106081PCT/EP2010/05341 7 -99-  To a solution of 60 mg (0.154 mmol)
4-[(S)-1-(4-fluoro-pheny1)-ethylcarbamoy1]-4-Phenylpiperidine-l-carbonyl
chloride in dichloromethane (2 mL) was added 28 mg (0.154 mmol)
fluorophenyOpiperazine and 39 uL (0.231 mmol) diisopropylethyl amine and
stirred at room 5 temperature for 48 h. The reaction mixture was subjected
to flash chromatography with dichloromethane and methanol over a 10 g
silica gel column to yield 59 mg
144-(4-fluoropheny1)-piperazine-1-carbonyl]-4-phenyl-piperidine-4-carboxyli
c acid RS)-1-(4-fluoro-pheny1)- ethylkamide. MS ISP (m/e): 533.4 (100)
[(M+H)1. In analogy to the procedure described for the synthesis of
44-(4-Fluoro-phenyl)-piperazine-1- 10
carbonyl]-4-phenyl-piperidine-4-carboxylic acid
[(S)-1-(4-fluoro-phenyl)-ethyll-amide (example 203) further piperidine
derivatives have been synthesized from their respective starting materials
as mentioned in table 4. Table 4 comprises example 204-example 230, Table 4
No structure MW calc. systematic Name starting materials MW (MH+) 204 o NH
11 495.7 4-Phenyl-l-(4- phenyl-piperidine- 1-carbonyl)- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)-1- phenyl-
ethylcarbamoy1)- piperidine-1 - carbonyl chloride (intermediate 30) and
4-phenyl- piperidine (commercially available) 496.5  WO 20 10/
06081PCT/EP2010/053,117 -100- No structure MW calc. systematic Name
starting materials 



MW (MH+) 205 o4 NH 0 497.6 11110 4-Phenyl-l-(4- pyridin-2-ylpiperazine-1-
carbonyl)- piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide lif
4-Phenyl-4-((S)- 1- phenyl- ethylcarbamoy1)- piperidine-1- carbonyl
chloride (intermediate 30) and 1-pyridin-2-yl- piperazine (commercially
available) 498.3 206 .4 ,f0 \ --? 0, 532. 144-(5-Chloro- pyridin-2-y1)-
piperazine-1- carbonyl]-4-phenyl- piperidine-4- carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)-1- phenyl- ethylcarbamoy1)-
piperidine-l- carbonyl chloride (intermediate 30) and 1-(5-chloro-
pyridin-2-y1)- piperazine (commercially available) 532.2 207 0--)C1-- 4-1,,
----i--\ 'Y 538.7 144-(4-Acetyl- pheny1)-piperazine- 1-carbonyl]-4-
phenyl-piperidine- 4-carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-Phenyl-4-((S)-1- phenyl- ethylcarbamoy1)- 



piperidine-1- carbonyl chloride (intermediate 30) and 1-(4-piperazin-
1-yl-pheny1)- ethanone (commercially available) 539.4 208 ? -"7, 2 C1-S.
510.7 4-Phenyl- l-(4-p- tolyl-piperazinc-1- carbonyl)- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Pheny1-44(S)-1- phenyl-
ethylcarbamoy1)- piperidine-1-  carbonyl chloride (intermediate 30) and
1-p-tolyl- piperazine (commercially available) 511.5  WO
2010/106081PCT/EP2010/053417 -10 1- No structure MW calc. systematic Name
starting materials MW (MH+) 209 0N 1 C_->"C 498.6 4-Phenyl-1-
(2,3,5,6-tetrahydro- [1,21Thipyraziny1-4- carbonyl)- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)- 1- phenyl-
ethylcarbamoy1)- piperidine-l- carbonyl chloride (intelinediate 30) and
3,4,5,6- 



tetrahydro-2H- [1,2]bipyrazinyl (commercially available) 499.4 210 110
502.7 1- ([1,4113ipiperidinyl- 1'-carbony1)-4- phenyl-piperidine-
4-carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)- 1- phenyl-
ethylcarbamoy1)- piperidine-1- carbonyl chloride (intermediate 30) and
[1,4]bipiperidinyl (commercially available) 503.4 211 _Firm\,---,,,,,
(-)--C \---' 592.7 flAfl -[4-(2-Fluoro-4- methanesulfonyl-
phenyl)-piperazine- 1-carbonyl]-4- phenyl-piperidine- 4-carboxylic acid
((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)-1- phenyl- ethylcarbamoyl)-
piperidine-1- carbonyl chloride (intermediate 30) and 1-(2-fluoro-4-
methanesulfonyl- phenyl)-piperazine (commercially available) 593.3 212 (IC
U,i - ."=, 521.7 1- [4-(4-Cyano- pheny1)-piperazine- 1-carbony1]-4-
phenyl-piperidine- 4-carboxylic acid ((S)-1-phenyl- ethyl)-amide 



4-Phenyl-4((S)- phenyl- ethylcarhamoy1)- piperidine-1- carbonyl chloride
(intermediate 30) and 4-piperazin-1- yl-benzonitrile (commercially
available) 522.4  WO 2010/106081PCMP2010/053417 -102- No structure MW calc.
systematic Name starting materials MW (M il+) 213 n (Th '' 514.6
1-14-(4-Fluoro- pheny1)-piperazine- 1-carbony11-4- phenyl-piperidine-
4-carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)- - phenyl-
ethylcarbamoy1)- piperidine-1- carbonyl chloride (intermediate 30) and
1-(4-fluoro- pheny1)-piperazine (commercially available) 515.4 214  501.6
1-[4-(3-Methyl- [1,2,4]oxadiazol-5- y1)-piperidine-1- carbonyl]-4-phenyl-
piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)-
1- phenyl- ethylcarbamoy1)- piperidine-1- carbonyl chloride (intelinediate
30) and 4-(3-methyl- 



[1,2,4]oxadiazol-5- y1)-piperidine (commercially available) 502.3 215 LN -0
488.7 1-(4-Cyclopentyl- piperazine-1- carbonyl)-4-phenyl- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)- - phenyl-
ethylcarbamoyI)- piperidine-1- carbonyl chloride (intermediate 30) and
1-cyclopentyl- piperazine (commercially available) 489.4 216 ---?,-'-N-l'-
(,---c'l-----,1 516.7 1-(2-0xo- [1,41bipiperidinyl- l'-carbony1)-4-
phenyl-piperidine- 4-carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-Phenyl-4-((S)- 1- phenyl- ethylcarbamoy1)- piperidine-l- carbonyl
chloride (intermediate 30) and [1,41bipiperidinyl- 2-one (commercially
available) 517.3  WO 2010/106081PCT/EP2010/053417 -103- No structure MW
calc. systematic Name starting materials MW (MH+) 217 0-X 



o 503.7 4-Phenyl-1-(4- thiazol-2-yl- piperazine-1- carbonyl)- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)- 1- phenyl-
ethylcarhamoy1)- piperidine-1- carbonyl chloride (intermediate 30) and
1-thiazol-2-yl- piperazine (commercially available) 504.3 218 ,;,? --.L,s
520.7 4-Phenyl- 1-(4- thiomorpholin-4-y1- piperidine-1- carbonyl)-
piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)-
1- phenyl- ethylcarbamoy1)- piperidine-1- carbonyl chloride (intermediate
30) and 4-piperidin-4- yl-thiomorpholine (commercially available) 521.4 219
(z_) it 531.1 1-14-(4-Chloro- pheny1)-piperazine- 1-carbony1]-4-
phenyl-piperidine- 4-carboxylic acid ((S)-1-phenyl- ethyl)-amide
4-Phenyl-4-((S)- - phenyl- ethylcarbamoy1)- piperidine-1- carbonyl chloride
(intermediate 30) and 1-(4-chloro- phenyl)-piperazine 



(commercially available) 531.3 220 110 Hg 514.7 144-(3,5-Dimethyl-
[1,2,4]triazol-4-y1)- piperidine-1- carbonyl]-4-phenyl- piperidinc-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)- 1- phenyl-
ethylcarbamoy1)- piperidine-1- carbonyl chloride (intermediate 30) and
4-(3,5- dimethyl- [1,2,4]triazol-4- y1)-piperidine (commercially available)
515.4  WO 2010/106081PCTIEP2010/053417 -104- No structure  MW calc.
systematic Name starting materials  MW (MB+) 221 41, 0 NFl  ri 519.6
1-[4-(3-Methyl- [1,2,4]oxadiazol-5- y1)-piperidine-1- 4 carbonyl]phenyl-
4-[(S)-1-(4-Fluoro phenyl)- cthylcarbamoy1]-4- phenyt-piperidine-
1-carbonyl chloride (intermediate 29) and 443-methyl- [1,2,4]oxadiazol-5-
y1)-piperidine (commercially 



available) 520.3      piperidine-4- carboxylic acid RS )-1-(4-fluoro-
phenyl)-ethyl} amide   222 . -) 0 , 538.7 *4-[(S)-1-(4-Fluoro4-Phenyl-l-(4-
thiomorpholin-4-yl- piperidine-1- carbonyl)- piperidine-4- carboxylic acid
[(S)-1-(4-fluoro- phenyl)-ethylk amide phenyl)- ethylcarbamoy1]-4-
phenyl-piperidine- 1-carbonyl chloride (intermediate 29) and 4-piperidin-4-
yl-thiomorpho line (commercially available) 539.5 223 . NH  0 iNo 0 570.7
1444 1,1-Dioxo - 1X6-thiomorpholin- 4-y1)-piperidine-l- carbonyl]-4-phenyl-
piperidine-4- carboxy tic acid [(S)-1-(4-fluoro- phenyl)-ethyl]- amide
4-[(S)-1-(4-Fluoro- pheny1)- ethvIcarbamo v11-4- -" phenyl-piperidine-
1-carbonyl chloride (intermediate 29) 



and 4-piperidin-4- yl-thiomorpholine 1,1-dioxide (commercially available)
571.4   N K       WO 2010/106081PCT/EP2010/053417 -105- No structure MW
calc. systematic Name starting materials MH+) MW ( 224 * 497.6
4-Pheny1-1-(4- pyridin-3-yl- piperazine-1-  carbony1)- piperidine-4-
carboxylic acid ((S)-1-phenylethyl)-amide 4-Phenyl-4-((S)- 1- phenyl-
ethylearbamoy1)-  ... pipenchne-1- carbonyl chloride (intermediate 30) and
1-pyridin-3-yl- piperazine (commercially available) 498.5 225 0=x 522.7
1-[4-(4-Cyano- pyridin-2-y1)- piperazine-1- carbony1]-4-phenyl-
piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)-
1- phenyl- ethylcarbamoy1)- piperidine-1- carbonyl chloride (intermediate
30) 



and 2-piperazin-1- YI- isonicotinonitrile (commercially available) 5215 226
510.7 4-Pheny1-1-(4-m- tolyl-piperazine-1- carbonye- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)- 1- phenyl-
ethylcarbamoy1)- piperidine-l- carbonyl chloride (intermediate 30) and
1-m-to tyl- piperazine (commercially available) 511.5 227 /2t_.4.,, ,
----,----- ----,, \ - -4' 522.7 144-(5-Cyano- pyridin-2-y1)- piperazine-1-
carbonyl]-4-phenyl- piperidinc-4- carboxylic acid ((S)-1-phenyl-
ethyl)-amide 4-Phenyl-4-((S)- 1- phenyl- ethylcarbamoy1)- piperidine-1-
carbonyl chloride (intermediate 30) and 6-piperazin-1- yl-nicotinonitrile
(commercially available) 523.5  WO 2010/106081PCT/EP2010/053417 -106-
structure MW calc. systematic Name starting materials MW 



(MH+) 228    504.7 1-(4-Morpholin-4- yl-piperidine-1- carbony1)-4-phenyl-
piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)-
1- phenyl- ethylcarbamoy1)- piperidine-l- carbonyl chloride (intermediate
30) and 4-piperidin-4- yl-morpho line (commercially available) 505.4 229 0
510.7 4-Pheny1-1-(4-o- tolyl-piperazine-1- carbony1)- piperidine-4-
carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)- 1- phenyl-
ethylearbamoy1)- piperidine-1- carbonyl chloride (inteimediate 30) and
1-o-tolyl- piperazine (commercially available) 511.5 230 \ ( 9 l -.9,9--
,'N----' 502.7 1-(4-Cyclohexyl- piperazine-1- carbonyl)-4-phenyl-
piperidine-4- carboxylic acid ((S)-1-phenyl- ethyl)-amide 4-Phenyl-4-((S)-
1- phenyl- ethylcarbamoy1)- 



piperidine-1- carbonyl chloride (intermediate 30) and 1-cyclohexyl-
piperazine (commercially available) 503.4  Example 231
1-14-(4-Fluoro-pheny1)-piperazine-
1-carbony11-4-phenyl-piperidine-4-carboxylic acid ((S)-
1-phenyl-propy1)-amide  WO 20101106081PCT/EP2010/053417 -107-
4-Pheridine-4-carbox 1 c acid S 1- hen-amide
4-Phenyl-pmeridine-4-carboxylic acid ((S)-1-phenyl-propy1)-amide; TEA-salt
(500 mg, 1,146 rnmol) was dissolved in ethyl acetate and saturated aqueous
sodium bicarbonate solution. The 5 aqueous phase was extracted three times
with ethyl acetate, the organic layers were combined, dried over Na2SO4,
and the solvents were evaporated to give 331 mg 4-phenyl-piperidine-4-
carboxylic acid ((S)-1-phenyl-propy1)-amide. 4- 4-Fluoro
henerazine-l-carbon I -4 heridine-4-carbox 1 c acid S
lpier_w_kprorwl)-amide  10 To a solution of 66.4 mg (0.409 mmol)
N,N'-carbonyldiimidazole in dry THF (4 mL) was added 74 mg (0.409 mmol)
1-(4-fluorophenyl)piperazine and the reaction mixture was stirred at room
temperature for 3 h. 40mg (0.124mmol) 4-Phenyl-piperidine-4-carboxylic acid
((S)-1-phenylpropy1)-amide dissolved THF (2mL) was added. The mixture was
heated under reflux for 12 h. The reaction mixture was subjected to flash
chromatography with n-heptane and ethyl acetate 15 over a 20 g silica gel
column to yield 62 mg 144-(4-fluoro-phenyfl-piperazine-1-carbonyl]-4-
phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-propyl)-amide. MS 1SP
(m/e): 529.3 (100) [(M-E1-1)1. Example 232
4-Phenyl-1-(4-phenyl-piperazine-1-carbonyl)-piperidine-4-carboxylic acid
((S)-1-phenyl20 etbyl)-amide   WO0/106081PCT/EP2010/053417 -l08-
carbony1]-4-phenyl-piperidine-4-carboxylic acid ((5)-1-phenyl-propy1)-amide
(example 231) the title compound was prepared from
4-Phenyl-piperidine-4-carboxylic acid ((5)-1-phenyl-ethyl)- amide, CDI and
1-phenyl-piperazine. MS ISP (tMe): 497.5 [(M+H)]. Example 233 5
1-14-(4-Fluoro-phenyI)-piperazine-1-carbonyll-4-phenyl-piperidine-4-carboxy
lic acid ((S)- 1-cyclohexyl-ethyl)-amide  In analogy to the procedure
described for the synthesis of 144-(4-Fluoro-pheny1)-pmerazine-1-
carbonyl]-4-phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-propyI)-amide
(example 231) the 10 title compound was prepared from
4-Phenyl-piperidine-4-carboxylic acid ((S)-1-phenyl-ethyl)- amide, CDT and
1-(4-fluorophenyl)piperazine . MS ISP (m/e): 521.5 [(M+H)1. As mentioned
earlier, the compounds of formula I and their pharmaceutically usable
addition salts possess valuable pharmacological properties. It has been
found that the compounds of the present invention arc antagonists of
neurokinin 3 (NK-3) receptors. The compounds were 15 investigated in
accordance with the tests given hereinafter. Experimental procedure
The compounds were investigated in accordance with the tests given
hereinafter [3111S12142801 competition binding assay 20 hNIC3 receptor
binding experiment were performed using CHISR142801 (Catalog No. TIIK1035,
specific activity: 74.0 Ci/mmol, Amersham, GE Healthcare UK limited,
Buckinghamshire, UK) and membrane isolated from HEK293 cells transiently
expressing recombinant human NIG receptor. After thawing, the membrane
homogenates were centrifuged at 48,000 X g for 10 mm at 4 C, the pellets
were resuspended in the 50 mM Tris-HC1, 4 mM MnC12, I JIM 25
phosphoramidon, 0.1 % BSA binding buffer at pfl 7.4 to a final assay
concentration of 5 ug protein/well. For inhibition experiments, membranes
were incubated with [3H]SR142801 at a  WO 20101106081PCT/EP20101053417
-109- concentration equal to LCD value of radioligand and 10 concentrations
of the inhibitory compound (0.0003 - 10 uM) (in a total reaction volume of
500 u.1) for 75 min at room temperature (RI). At the end of the incubation,
membranes were filtered onto unitfilter (96-well white microplate with
bonded GF/C filter preincubated 1 h in 0.3 % PEI + 0.3 % BSA, Packard
BioScience, Meriden, 5 CT) with a Filtennate 196 harvester (Packard
BioScience) and washed 4 times with ice-cold 50 mM Tris-HC1, pH 7.4 buffer.
Nonspecific binding was measured in the presence of 10 uM SB222200 for both
radioligands. The radioactivity on the filter was counted (5 min) on a
Packard Top-count microplate scintillation counter with quenching
correction after addition of 45 p.1 of microscint 40 (Canberra Packard
S.A., Zftrich, Switzerland) and shaking for 1 h. 10 Inhibition curves were
fitted according to the Hill equation: y = 100/(1+(x/lC5o)il), where nFl =
slope factor using Excel-fit 4 software (Microsoft). IC50 values were
derived from the inhibition curve and the affinity constant (IQ values were
calculated using the Cheng-Prussoff equation K, = IC50/(1+[E]/KD) where [L]
is the concentration of radio ligand and KD is .its dissociation 15
constant at the receptor, derived from the saturation isotherm. All
experiments were pet-ft:Dined 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 <0.10 uM were shown in
the following table. 20 Example Data K, DAM] Example Data K, DIM] 1 0.0293 



122 0.0257 2 0.0229 126 0.0937 3 0.0482 129 0.012 4 0.0196 135 0.0267 5
0.0239 136 0.0549 6 0.0409 140 0.0078 7 0.0396 142 0.0382 8 0.0844 143
0.0069 9 0.0218 144 0.0109 10 0.0768 145 0.0364  0.044 146 0.036 12 0.0504
147 0.0176  -110- 14 0.0981 148 0.0058 18 0.0966 151 0.0115 21 0.0998 153
0.038 22 0.0658 154 



0.075 27 0.0765 155 0.075 28 0.0762 156 0.087 34 0.0985 157 0.0094 35
0.0687 158 0.0 38 0.0214 160 0.092 39 0.0808 161 0.0046 40 0.0285 162 0.075
41  163 0.041 43 0.0032 164 0.012 44 0.0785 165 0.066 45 0.0267 167 0.017
47 0.0247 168 0.036 52 0.0241 171 0.054 53 0.0232 173 0.043 54 0.0072 174
0.024 55 0.0148 



175 0.048 56 0.0206 176 0.077 59 0.037 178 0.019 60 0.0315 179 0.018 61
0.0379 185 0.0636 62 0.0635 187 0.0767 63 0.0449 191 0.017 64 0.0727 193
0.0074 66 0.059 194 0.035 68 0.0209 195 0.015 69 0.0773 196 0.0022 71
0.0284 197 0.0071 72 0.0158 198 0.0215  WO 2010/106081PCT/EP2010/053417 74
0.001 199 0.0051 75 0.0039 200 0.015 76 0.0029 202 



0.0068 77 0.0122 203 0.0087 78 0.0118 204 0.0792 79 0.0095 206 0.0798 80
0.0041 207 0.0363 81 0.006 208 0.0709 82 0.0053 209 0.0584 83 0.0011 211
0.0294 84 0.0028 213 0.0088 85 0.0027 214 0.009 88 0.0062 215 0.0206 89
0.0183 216 0.0172 90 0.0026 218 0.0052 91 0.0076 219 0.0125 92 0.0051 220
0.0639 98 0.0336 221 0.0117 101 0.0174 



222 0.01 102 0.0172 223 0.006 104 0.0112 224 0.0638 105 0.0052 225 0.0506
106 0.0563 226 0.0648 109 0.082 227 0.0249 110 0.0522 229 0.0349 111 0.0398
230 0.0221 112 0.0828 231 0.0034 113 0.0356 232 0.0363 114 0.0905 233
0.0053 116 0.0226    WO 2010/106081PCT/EP2010/053417 -112- preparations can
be administered orally, e.g. in the form of tablets, coated tablets,
dragees, hard and soft gelatine capsules, solutions, emulsions or
suspensions. The administration can, however, also be effected rectally,
e.g. in the form of suppositories, or parenterally, e.g. in the form of
injection solutions. 5The compounds of foilluta I and their
pharmaceutically usable acid addition salts can be processed with
pharmaceutically inert, inorganic or organic excipients for the production
of tablets, coated tablets, drapes and hard gelatine capsules. Lactose,
corn starch or derivatives thereof; talc, stcaric acid or its salts etc can
be used as such excipients e.g. for tablets, dragees and hard gelatine
capsules. 10Suitable excipients for soft gelatine capsules are e.g.
vegetable oils, waxes, fats, semi- solid and liquid polyols etc.
Suitable excipients for the manufacture of solutions and syrups are e.g.
water, polyols, saccharose, invert sugar, glucose etc.           Suitable
excipients for injection solutions are e.g. water, alcohols, polyols,
glycerol, 15vegetable oils etc.       Suitable excipients for suppositories
are e.g. natural or hardened oils, waxes, fats, semiliquid or liquid
polyols etc.       Moreover, the pharmaceutical preparations can contain
preservatives, solubilizers, stabilizers, wetting agents, emulsifiers,
sweeteners, colorants, flavorants, salts for varying the 20 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, 25 although the above
upper limit can also be exceeded when necessary.  



WO 2010/106081PCT/EP2010/053417 -113- Example A Tablets of the following
composition are manufactured in the usual manner: mg / tablet  Active
substance5 5 Lactose45 Corn starch15 Microcrystalline cellulose34 Magnesium
stcaratc1 Tablet weight100 10 Example B  Capsules of the following
composition are manufactured: mg / capsule Active substance10 15 Lactose155
Corn starch30 Talc5 Capsule fill weight200 20 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. Example C  25Suppositories of the following composition are
manufactured:
mgil_pp_su. Active substance15 Suppository mass1285 Total1300 30The
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 coot,  WO
2010/106081PCT/EP2010/053417 -1 14- the suppositories are then removed from
the moulds and packed individually in wax paper or metal foil.  WO
2010/106081ITT/0'2010/053417 -115- Claims 1. A compound of formula  wherein
is  aryl or heteroaryl, which are optionally substituted by halogen, lower
alkyl substituted by halogen, or is -CH2)11-cycloalkyl and n is 0. 1 or 2,
10- lower alkyl, - lower alkenyl or  lower alkyl substituted by halogen; is
CRR'-aryl or heteroaryl, which rings are optionally substituted by halogen
lower alkyl, 15lower alkyl substituted by halogen or cyano, -
CRR'-cycloalkyl,  CRR'-lower alkyl, or is - NR-aryl or NR-heteroaryl, which
rings are optionally substituted by halogen, lower alkyl, lower alkyl
substituted by halogen or cyano, or is NR-cycloalkyl, or is 20- indan-l-yl
or indan-2-yl, which are optionally substituted by hydroxy; is hydrogen or
lower alkyl, or  -116- R and R' are independently from each other hydrogen,
CH,)"-cycloalkyl, lower alkyl, lower alkyl substituted by halogen or
hydroxy, or both R and R' form together with the carbon atom to which they
are attached a cycloalkyl ring; is aryl, heteroaryl or heterocycloalkyl,
which. rings are optionally substituted by lower 5alkyl or =0, or is
cycloalkyk is aryl, heteroaryl or heterocycloalkyl, which rings are
optionally substituted by lower alkyl, lower alkoxy, halogen, lower alkyl
substituted by halogen, cyano, amino, C(0)- lower alkyl, C(0)NF12,
S(0)2-lower alkyl or =0, or is cycloallcyl; or a pharmaceutically active
salt thereof 10 2. A compound of formula la encompassed by formula! in
claim 1 hal  wherein hal is halogen; 15 R and R' are independently from
each other hydrogen, CF12)"-cycloalkyl, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or both R and R' form together with the
carbon atom to which they are attached a cycloalkyl ring; 



WO 2010/106081PCT/EP2010/053417 -117- or a pharmaceutically active salt
thereof         3. Compounds od formula la according to claim 2, which
compounds arc
144-(5-mothyl-[1,2,4]oxadiazol-3-y1)-benzoy11-4-phenyl-piperidine-4-carboxy
lic acid ((5)-I5 phenyl-ethyl)-arnide
144-(3-methyl-[1,2,41oxadiazol-5-y1)-benzoy1]-4-phenyl-pip
dine-4-carboxylic acid ((5)-1- phenyl-ethyl)-amide
1-(4'-fluoro-biphcnyl-4-carbony1)-4-phenyl-pmcridinc-4-carboxylic acid
((S)-hcnyl-ethyl)- amide 10
144-(3-methy141,2,41oxadiazol-5-y1)-benzoy11-4-phenyl-pmcridine-4-carboxyli
c acid [(S)-1-(4- fluoro-pheny1)-ethyli-amide
1-(41-fluoro-bipheny1-4-carbony1)-4-phenyl-pmcridine-4-carboxylic acid [(S)
-(4-fluoropheny1)-ethyll-amide
4-(4-fluoro-phenyl)-144-(3-methyl-[1,2.4]oxadiazol-5-y1)-be
oytkpiperidine-4-carboxyl c acid 15 ((S)-1-phenyl-ethyl)-am
144-(3-methy141,2,41oxadiazol-5-y1)-benzoy1]-4-phenyl-piperidine-4-carboxyf
ic acid ((S)-1- phenyl-propy1)-amide
1-[4-(1,1-dioxo-IX6-thiomorpholin-4-y1)-benzoy1]-4-phenyl-piperidine-4-carb
oxylic acid ((S)-1- phenyl-propy1)-amide 20
1-(4'-fluoro-bipheny1-4-carbony1)-4-phenyl-piperidine-4-carboxylic ac
((5)-1-phenyl-propy1)- amide 4-(4-fluoro-pheny1)-144-(3-methy141,2,4]oxad
zol-5-y1)-benzoylkpiperidine-4-carboxy c acid
[(5)-1-(4-fluoro-pheny1)-ethylkamide
1-(41-fluoro-biphenyl-4-carbony1)-4-(4-fluoro-phenyl)-piperidin
-4-carboxylic acid ((F)-2- 25 hydroxy-l-phenyl-ethyl)-amide
1-(41-fluoro-bipheny1-4-carbony1)-4-(4-fluoro-pheny1)-piperidine-4-carboxyl
ic acid (2-methyl-lphenyl-propy1)-amide
1-(41-fluoro-bipheny1-4-carbony1)-4-(4-fluoro-pheny1)-piperid
e-4-carboxylic acid (2- cyclopropyl-l-phenyl-ethyl)-amid e 30
4-(4-fluoro-pheny1)-1-[4-(3-mcthyl-[1,2,4]oxadiazol-5-y1)-benzoy1}-pipe
dinc-4-carboxy c cid [1-(4-fluoro-pheny1)-cyclopropyll-amide
4-(4-fluoro-phenyl)-144-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoylkpipe
dine-4-carboxylic acid [(S)-1-(3-fluoro-pheny1)-ethylFamide  WO
2010/106081PCT/EP2010/053417 -118- 1 -(41- fluoro-bipheny1-4-
carbony1)-4-(4-fluoro-pheny1)-p ip e dine-4-carboxylic acid [(S)-
cyclopropyl-(3-fluoro-phenyl)-mcthylkamide
4-(4-fluoro-phenyl)-144-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoyll-piper
dine-4-carboxylic acid [(S)-cyclopropy1-(3-fluoro-pheny1)-methyl]-amide 5
4-(4-fluoro-pheny1)-14445-methyl-[1,2,4]oxad iazol-3-y1)-benzoyll -piper
dine-4-carboxylic acid [(S)-cyclopropyl-(3-fluoro-phenyl)-methyl]amide or
4-(4-fluoro-phenyl)-1-[4-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoylkpiper
dine-4-carboxylic acid
[(SR)-2,2,2-trifluoro-1-(4-fluoro-pheny1)-ethylkamide.  4. A compound of
formula Th encompassed by foiutula Tin c hal 10  Tb  wherein hal is
halogen; R and R' are independently from each other hydrogen,
CH2)1-cycloalkyl, lower alkyl, lower alkyl substituted by halogen or
hydroxy, or both R and R' form together with the carbon 15atom to which
they are attached a cycloalkyt ring; is aryl, heteroaryl or
heterocycloalkyl, which rings are optionally substituted by lower alkyl,
lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino,
C(0)- lower alkyl, C(0)NH2, S(0)2-lower alkyl or =0, or is cycloalkyl; or a
pharmaceutically active salt thereof 20        5. Compounds according to
formula lb in claim 4, which compounds are
144-(3-methy141,2,4]oxadiazol-5-yD-benzoy11-4-phenyl-piperidine-4-carbo
xylic acid ((S)-1- cyclo hexyl-ethyp-amide  WO
2010/106081PCT/EP20111/053417 -119-
144-(5-methy111,2,41oxadiazol-3-yl)-benzoyl]-4-phenyl-piperidine-4-carboxyl
ic acid ((S)-1- cyclohexyl-ethyl)-amide
144-(1,1-dioxo-12,6-thiomorpholin-4-y1)-benzoyl]-4-phenyl-pipene-4-carboxyl
ic acid ((S)-1- cyclohexyl-ethyl)-amide 5
4-(4-fluoro-phenyl)-144-(3-methy141 2,4]oxadiazol-5-y1)-benzoy1]-pipe
dine-4-carboxylic acid ((S)- I -cyclohexyl-ethyl)-amide
1-[4-(1,1-dioxo-1X.6-thiomorpholin-4-y1)-benzoy1}-4-(4-fluoro-pheny1)-piper
idine-4-carboxylic acid ((S)-1-cyclohexyl-ethyl).-amide or
1-(4'-fluoro-biphenyl-4-earbonyl)-4-(4-fluoro-phenyl)-piperidine-4-carboxyl
ie acid ((S)- I - 10 cyclohexyl-ethyl)-amide. 6. A compound of formula lc
encompassed by formulaclaim hal  wherein 15 halis halogen; R and R' are
independently from each other hydrogen, CH2)11-cycloalkyl, lower alkyl.
lower alkyl substituted by halogen or hydroxy, or both R and R' form
together with the carbon atom to which they are attached a cycloalkyl ring;
s heteroaryl which rings are optionally substituted by lower alkyl or =0;
WO 2010/106081PCT/EP2010/053417 -120- is aryl, heteroaryl or
lieterocycloalkyl, which rings are optionally substituted by lower alkyl,
lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino,
C(0)-lower alkyl, C(0)NE12, S( )2-lower alkyl or -0, or is cycloalkyl; or a
pharmaceutically active salt thereof 



5        7. A compound according to fonnula lc in claim 6, which compound
is 1-16-(3-methyl-[1,2,4]oxadiazol-5-y1)-pyridine-
3-carbony11-4-phenyl-piperidine-4-carboxylic acid I (S)-1-(4-
fluoro-phenyt)-ethylkam ide. 108. A compound of formula Id encompassed by
fo ula I in claim hal  wherein halis halogen; R and R' are independently
from each other hydrogen, CH2)"-cycbalky1, lower alkyl, lower 15alkyl
substituted by halogen or hydroxy, or both R and R' form together with the
carbon atom to which they are attached a cycloalkyl ring;  s hete
ocycloallcyl which rings are optionally substituted by lower alkyl or =0;
WO 2010/106081PCT/EP2010/053417 -121- or a pharmaceutically active salt
thereof. 9. Compounds according to formula Id in claim 8, which compounds
are 4-(4-fluoro-phenyl)-144-(4-fluoro-phenyl)-piperaz
ncarbonyl]-piperidine-4-carboxylic acid
[(S)-cyclopropyl-(3-fluoro-phenyl)-methylLamide 5
144-(4-fluoro-pheny1)-piperazine-1-carbony11-4-phenyl-piperidine-4-carboxyl
ic acid [(S)-I -(4- fluoro-pheny1)-ethytkamide
144-(4-fluoro-phenyl)-piperazine I
-carbonyl]-4-phenylpiperidine-4-carboxylic acid ((S)-1- phenyl-ethyl)-amide
144-(3-methyl-11,2,41oxadiazo I-5-y l)-p ip dine
1-carbonyli-4-phenyl-piperidine-4-carboxylic 10 acid
((S)-1-phenyl-ethyl)-amide 4-phenyl-1
-(4-thiomorpholin-4-3/1-piperidine-1-carbony1)-piperidine-4-carboxyl c acid
((S)-1- phenyl-ethyl)-amide
144-(4-fluoro-pheny1)-piperazine-1-carbony1]-4-phenyl-piperidine-4-carboxyl
ic acid ((S)-1- phenyl-propy1)-amide or 15
144-(4-fluoro-pheny1)-piperazine-l-carbony11-4-phenyl-piperidine-4-carboxyl
ic acid (S)-1- cyclohexyl-ethyl)-amide. 10. A compound of formula Ie
encompassed by formula Tin claim 1 hal  wherein 20 hal is halogen; R and R'
are independently from each other hydrogen, CH2)11-cycloalkyl, lower alkyl,
lower alkyl substituted by halogen or hydroxy, or both R and R' form
together with the carbon atom to which they are attached a cycloalkyl ring;
WO 2010/106081PCT/EP2010/053417 -122-  is heterocycloalkyl which rings are
optionally substituted by lower alkyl or =0;  is aryl, heteroaryl or
heterocycloalkyl, which rings are optionally substituted by lower alkyl,
lower alkoxy, halogen, lower alkyl substituted by halogen, cyano, amino,
C(0)- lower alkyl, C(0)NH2, S(0)2-lower alkyl or =0, or is cycloalkyl; 5or
a pharmaceutically active salt thereof.            11. A compound of
formula Id according to claim 10, which compound is 144
-(4-Fluoro-phenyl)-piperazine-l-carbony11-4-phenyl-piperidine-4-carboxylic
acid ((S) cyclohexyl-ethyl)-amide.            12. A compound of formula I
according to claim 1, wherein R' is hetcroaryl, which is 10 optionally
substituted by halogen, or is -CH2)"-cycloalkyl and n is 0, 1 or 2, or is
lower alkyl, lower alkenyl or lower alkyl substituted by halogen.
13. A compound of formula I according to claim 12, which compounds are
4-cyclohexyl-144-(3-methyl-[1,2,4]oxadiazol-5-y1)-benzoyl]tiperidine-4-carb
oxylic acid [(S)- 15 1-(4-fluoro-pheny1)-ethylkamide
4-cyclopenty1-1-(41-fluoro-bipheny1-4-carbony1)-piperidine-4-carboxylic
acid [(S)-1-(4-fluorophenyl)-ethyli-amide
4-cyclopenty1-144-(3-methyl-[1,2,4}oxadiazol-5-y1)-benzo
dEpiperidine-4-carboxylic acid [(S)- 1-(4-fluoro-pheny1)-ethylFamide 20
4-cyclopenty1-144-(5-methyl-[1,2,4]oxadiazol-3-y1)-benzoyll-piperidine-4-ca
rboxylic acid [(S)- 1-(4-fluoro-pheny1)-ethy1]-amide
1-(4'-fluoro-bipheny1-4-carbony1)-4-(2-methyl-allyI)-piperidinc-4-carboxyli
c acid [(S)-1-(4- fluom-phenyl)-ethylramide or     5-fluoro-1'44-(3-methyl-
[1,2,4]oxadiazol-5-y1)-benzoy1]-2',3 ',5',6'-tetrahydro-l'H25
[2,41bipyridiny1-4'-carboxylic acid [(S)-1-(4-fluoro-pheny1)-ethylkamide.
WO 2010/106081PCT/EP2010/053417 -123- cleaving off the ether group of a
compound of formula IV    under basic-aqueous conditions to access the
respective acid derivatives, and then coupling with amines/hydrazines and
coupling reagents in the presence of a base and with a suitable carbamoy/ 5
chloride, acid chloride or carboxylic acid to obtain piperidine derivatives
of formula 0 wherein the definitions are as described in claim 1, and if
desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts; 10 or b)- coupling a compound of formula V  V 



with corresponding acid chlorides in the presence of a base, or
coupling a compound of foiuxula V with the appropriate acid derivatives
with coupling 15reagents in the presence of a base, or  activating a
compound of fotutula V with CDI or phosgene and subsequently coupling with
the appropriate amine derivative, wherein the definitions are as
describedin claim 1,     and if desired, converting the compounds obtained
into phaiuiaccutically acceptable acid 20 addition salts.  -124-
15. A compound according to any on of claims 1-13, whenever prepared by a
process as claimed in claim 14 or by an equivalent method.            16. A
medicament containing one or more compounds as claimed in any one of claims
51-13 and pharmaceutically acceptable excipients.         17. A medicament
according to claim 16 for the treatment of depression, pain, psychosis,
Parkinson's disease, schizophrenia, anxiety and attention deficit
hyperactivity disorder (AMID). 1018. The use of a compound as claimed in
any one of claims 1-13 for the manufacture of medicaments for the treatment
of depression, pain, psychosis, Parkinson's disease, schizophrenia, anxiety
and attention deficit hyperactivity disorder (ADM).   


