WO 2006/128803 PCT/EP2006/062515 -1 PIPERIDIN-4-YL-AMIDE
DERIVATIVES AND THEIR USE AS SST RECEPTOR SUBTYPE 5
ANTAGONISTS The present invention is concerned with nove
Wﬂﬁ@?ﬂﬂﬁsﬁ%l amide derivatives, their manufacture, pharma%%ﬂﬁgé'fmmsbb
compositions containing them and theiruse as medicaments. The active
compounds of the present invention are useful in the prevention and/or
treatment of diabetes mellitus and other disorders. 5 In particular, the
presentipventionijs concered-with compepnds of the genqial:fermUWashves =
LR R2XMNTA R R5 R5 wherein R'is selected from the group consisting
of ethyl, 2-fluoroethyl, isopropyl and isobutyl; 10 RZ is selected from the
group consisting of hydrogen, C1_7-alkyl, hydroxy, C1_9-alkoxy,
C37-cycloalkyl, -O-C3a-cycloallcyl, halogen, halogen -CI-7- alkyl,
-C(O)OR®6, wherein R6 is Ci-7-alkyl, 15 -NH-C(0O)-R7, wherein R7 is
Ch,_7-&IKG/BTeERIS YBHERS CHREARPS IRLRoNd By sidetd-wiruaide derivatives,
sutstituenté selectécironsiticahcompostinsistionofingldgenand their use as
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formula I
R’ Rr° R
wherein

R'  isselected from the group consisting of ethyl, 2-fluoroethyl, isopropyl and isobutyl;

10 R is selected from the group consisting of hydrogen, C;.7-alkyl,

hydroxy, Cy.7-alkoxy,

Cs 7-cycloalkyl, -O-Car-cycloalkyl,

halogen, halogen-Cy.7-alkyl,

-C(O)ORS, wherein R®is Cy.7-alkyl,

15 -NH-C(0)-R’, wherein R is Cir-alkyl,

amino,

phenyl,

phenyl substituted by one to three substituents selected from the group
consisting of halogen, halogen-Cy.7-alkyl and halogen-Ci.»-alkoxy,

20 pyridyl, imidazolyl, triazolyl and pyrrolyl:

R’ isselected from the group consisting of hydrogen, C;.5-alkoxy, amino,
“NH-C(0)-R%, wherein R® is C;_7-alkyl,
-O-benzyl and -O-tetrahydropyranyt;
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or R2 and R3 are bonded to each other to form a ring together with the

carbon atoms they are attached to and R2 and R3 together are

-CH=CH-NH-; R4 is selected from the group consisting of hydrogen, )
M e

WERSYER R idyl and pyrimidyl; Rs and R5! independently f
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are selected from hydrogen or methyl; 5 #-is selected from the group

consisting Qf phenyl; phenyl substituted by one to three substituents

seidttd rﬁrm@@%%pﬂ) ERSTSHTG LIET A-HflG 0BT ARy TP atoms they
7-alkylsubiorylacido b Trall IR/l sudf & yh et ieCat afkiisFOMYEC2 7-alkoxy,
hydroxy, C1 7-alkoxy, -O-C37-cycloalkyl, C3-rcycloalkyl-Cl-7-alkoxy,

hptiroxy s€dcidifieyl thydroxy-@2 féaieatih ditngdnokyl6Ba7 stkdyyanG pyrimidyl;
7-alkoxy-C2 7-alkoxy, C1-7-alkoxy-hydroxy-C37-alkoxy, Cl_r-alkylamino,
drRGh-aikaepinnicraminerCRch-alkexyreandorddtoralkyirdgen or methyl:
-C(O)NR10OR", -C17-alkylene-C(O)NR10OR11

-Q-C_Tradierlen @St QMNRIRD ok 32RO, -Cl_ralkylene-C(O)OR10,
-O-Cl_7- ﬁ%l ne-C(O)OR10 halogen, cyano, halogen-C1 7-alkyl,

halogen-Cl-7-alkoxy, cyano-C1-7-alkoxy, fluorophenyl, pyridyl, tetrazolyl
and tetraEBWIYbﬁgl?SﬁfR Y PRE R HYER WB‘W?(?SHQBWO Ty

pyridyl; pyrigylsistibgtitited by one ore two substituents selected from the
group consisting IR, 7=k, T:alkmyls armine,-Ol G2l Kaminm 125
ey Aty e . o,
and indolyl; R0 &R RA D GepERaBHAY rorn A5ER othBP BYe-hychbglen or
Cl_7-alkyl; '8Gland-phartassutibaioaréeptabiexsafts tabiwof Cor-alkoxy,
Cy7-alkoxy-hydroxy-Csr-alkoxy, Cir-alkylamino, di-Cqr-alkylamine,
amino-Co 7-alkoxy, amino-Cir-alkyl,
-CIO)NRRY, -Cy -alkylene-C(O)NRRY, -0-C; s-alkylene-C(O)NR'R",
-C(OYORY, -Cy 7-alkylene-C(OYOR'?, -0-C -alkylene-C(O)OR,
halogen, cyano, halogen-Cy.7-alkyl, halogen-C.7-alkoxy, cyano-Cip-alkoxy,
fluorophenyl, pyridyl, tetrazolyl and tetrazolyl-Ci.r-alkoxy,
1,3-benzodioxolyl;
naphthyl;
pyrimidinyi;
pyridyl:
pyridyl substituted by one ore two substituents seiected from the group
consisting of Cy.7-alkyl, Cr.7-alkoxy, amino, C, r-alkylamino,
di-Cy.r-alkylamino, Cy.7-cycloatkylamino, halogen, cyano,
morphohnyl, imidazolyl, and
NH-C(0)-R’, wherein R® is Cr.r-alkyl or Car-cycloalkyl, and
indolyl;

R'%and R independently from each other are hydrogen or Cy.o-alkyl;
and pharmaceutically acceptable salts thereof.

The compounds of formula I possess pharmaceutical activity, in particular they are
modulators of somatostatin receptor activity. More particularly, the compounds are
antagonists of the somatostatin receptor subtype 5 (SSTRS).



The compounds of formula | possess pharmaceutical activity, in particular
they are modulators of somatostatin receptor activity. More particularly,
the compounds are antagonists of the somatostatin receptor subt pe 5
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systemic disease characterized by metabolic disorders involving insulin,

carbohydrates, fats and proteins, and disorders.in the structure and
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| diahetes or insulin dependent diabetes mellitus (IDDM) is typically o
juVEhile gﬁggﬁzggocgigsagggf 8%8arly in life with much more severe

symptoms and has a near-certain prospect of later vascular  involvement,
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incidence Is expected to Increase considerably within the next decades,
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and premature morta &y resu |Hg from Serious compﬁca ions, e.g.
caYeHGUASEldr HISE R rep IR tPBR Y, ﬁéqtééﬁiﬁbi%mﬂ&f}ﬁsggﬁ%%‘fgdafaﬂd
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Malitus13thiEe aBE (Rdiss GeReXabide, LspWigin.ihea&ideliahntrics. -
M‘@h’ﬁﬁrﬂ/{ g%és%%a?eﬁov_gtgﬁbmi%%“ﬂarﬁ premature mortality resulting from serious
complications, e.g. cardiovascular disease (G. C. Weir, I L. Leahy, 1994, Pathogenesis of
non-insuiin dependent (Type II) diabetes mellitus. Joslin's Diabetes Mellitus 13th Ed.
25 (Eds. C. R. Kahn, G. C. Weir), Lea & Febiger, Malvern, PA, pp. 240-264). NIDDM is
characterized by both fasting and post-prandial hyperglycemia resulting from

abnormalitics in insulin secretion and insulin action {G. C. Weir et al. vide supra).

The hyperglycemia in patients suffering from NIDDM can usually be initially

treated by dieting, but eventually most NIDDM patients have to take oral antidiabetic

30 agents and/or insulin injections to normalize their blood glucose levels. The introduction
of orally effective hypogiycemic agents was an important development in the treatment of
hyperglycemia by lowering blood glucose levels. Currently, the most widely used oral
antidiabetic agents are the sulfonylureas, which act by increasing the secretion of insuiin
from the pancreas (H. E. Lebovitz, 1994, Oral antidiabetic agents. Joslin's Diabetes

35 Meliitus 13th Ed. (Eds. C. R, Kahn, G. C. Weir), Lea & Febiger, Malvern, PA, pp. 508-
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characterized by both fasting and post-prandial hyperglycemia resulting
from abnormalities in insulin secretion and insulin action (G. C. Weir et al.
vide su The hyperglycemia in patients suffering from NIDDM ¢
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not suitable for acute administration (Bailey et al., vide 10 supra). The
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horendneiscmiiUectthtougibispe 5 (SSTRS) and agonizing this receptor suppresses

insulin and GLP-1 secretion in humans and in animal models (e.g. Y. Zambre, Z. Ling,
M. C. Chen, X. Hou, C. W. Woon, M. Culier, J. & Taylor, D. H. Coy, C. van
Schravendijk, F. Schuit, D. G. Pipeleers, D. L. Hizirik Biochem. Pharmacol., 1999, 57,
1159-1164; 8. P. Fagan, A. Azizzadeh, S. Moldovan, M. K. Ray, T. E. Adrian, X. Ding, D.
H. Coy, F. C. Brunicardi Surgery 1998, 124, 254-258; M. Norman, S. Moldovan, V.
Seghers, X.-P. Wang, F. J. DeMayo, F. C. Brunicardi Ann. Surg. 2002, 235, 767-774; T.A.
Tirone, M. A. Norman, S. Moldovan, F. I. DeMayo, X.-P. Wang, F. C. Brunicardi
Pancreas 2003, 26, ¢67-73; M. Z. Strowskl, M. Kéhler, H. Y. Chen, M. E. Trumbauer, Z.
Li, D. Szalkowskd, S. Gopal-Truter, J. K. Fisher, J. M. Schaeffer, A. D. Blake, B. B. Zhang,
H. A Willanson Mol Endocrinel. 2003, 17, 93-106).

Consequently, antagonizing the effect of SST would lead to higher plasma insulin
concentrations. In patients suffering from impaired glucose tolerance and NIDDM, a

higher plasma insulin concentration would moderate the dangerous hyperglycemia and



receptors in the regulation of several other hormones and in

- immunoregulation. In 20 particular, SST suppresses the secretion of
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Madsbad, I. 1. Holst Diabetes Care 1999, 22, 1137-1143); thus, elevated GLP-1 will also
counteract obesity, a typical condition associated with and leading to NIDDM.
Consequently, SSTRS antagonists may also be useful for the prevention and treatment of
obesity.

GLP-1 is co-secreted with GLP-2 that is, consequently, also regulated by SST
through SSTRS (L. Hansen, B. Hartmana, T. Bisgaard, H. Mineo, P. N. Jorgensen, J. 1.
Holst Am. J Phys. 2000, 278, E1010-1018}. GLP-2 is enterotrophic and beneficial in
patients with malabsorption of certain origing, such as short bowel syndrome (D. G.
Burrin, B. Stoll, X. Guan Domest. Anim. Endocrinol 2003, 24, 103-122; K. V. Haderslev,
P. B. Jeppesen, B. Hartmann, J. Thulesen, H. A. Sorensen, J. Graff, B. 5. Hansen, F.
Tofteng, S. S. Poulsen, J. L. Madsen, J. J. Holst, M. Staun, P. B. Mortensen Scand. /.
Gastroenterol, 2002, 37, 392-398; P. B. Jeppesen J Nutr. 2003, 133, 3721-3724).
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Ca.7-cycloalkeyl, —O~C3_7—cycloalkyl,
halogen, halogen-Cy.q-alkyl,
-C(O)ORS, wherein R is Cy_5-alkyl,
-NH-C(0)-R’, wherein R’ is Cyo-alkyl,
aming,
pheny,
phenyl substituted by one to three substituents selected from the group
consisting of halogen, halogen-Cs.r-alkyl and halogen-C, - alkoxy,
pyridyl, imidazolyl, triazolyl and pyrrolyl;

R®  isselecied from the group consisting of hydrogen, Cy.y-alkoxy, amino,
-NH-C(0)-R’, wherein R® is Cy.7-alkyl,
~O-benzyl and -O-tetrahydropyranyl;

2 3o 3 .
or R” and R” are bonded to each other to form a rin g together with the carbon atoms they
are attached to and R and R® together are ~CH=CH-NH-:

4 . . . P .
R isselected from the group con ststing of hydrogen, halogen, pyridyl and pyrimidyi;

R and R mdcnenduntly from each other are selected from hydrogen or methyl;



Lamberts; F. Minuto, L J. Hofland D§g Liver Dis. 2004, 36, S68-77, C. E.
Ghamrawy, C. Rabourdin-Combe, SZKrantic Peptides 1999, 20,

305-311) iGahsedfientlyh SSTREcantagwists could also prove valuable in
treating dis §;{characterized by a disturbed immune system; such as
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invention t% de’se ectl |rect y acting SSTR5 antagonists. §uch
antagonists é?@%%%%s therapeutically active substances, particularly in
the treatmentandloy pfeventioalbfldiseaskswhichyaré aSsociateshkittythe

modulation %%%Wﬁ@@%? h@,@g@g@l@g ;qlg({g@st aspect, there
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R5 R wherein consis
2-fluoroethyl NiEBpPIEy}- Hﬁ]éf%ﬁbﬁjﬁﬁdIRQT sefettEd maﬂh@@r%@ alkoxy,

consisting of hydrogen; {té-atkyl, haikdooxyCl-Zialkoxy o, @3<rcyeloatkyln o,
-O-C3-7-cycloal M_,Chalggggy Qg{gg,e@(;l ékyl -C(O)OR6, wherein R6

is CI_r-alkyl, in R7 n e 11
phenyl substltﬁ 5&% e t H’r ysu%s ettedZ}F}omg%’%e}{B CIOINRIRT,
consisting of #&logeR, %aﬁbgeﬁL@Pn? Q@P@ﬁd haldgenalEylongdiel @R

pyridyl, imidagabdedriazelyl amdgeyiOlyh BIlihselectat fraltcthe @rowpC;.,-alkoxy,
g;”f;ﬂ;lg of Hé(&f&ﬁ%ygﬁ A0 BN - NRCARIR 3 dhgtein Rs is
1,3-Dcnzod10x01yl,
naphthyl
pyrimidinyl;
pyridyl;
pyridy! substituted by one ore two substituents selected from the group
consisting of Cy-alkyl, Cro-alkoxy, eimmo, Cyy-akylaming,
di-Cyq-alkeylamine, Cag-cycloalkylamino, halogen, cyano,
~ morpholinyl, imidazolyl, and
NH-C(O}-R®, wherein R is Cp.s-alkyl or Cas-cycloalkyl, and
indolyl

R and R* independently from each other are hydrogen or Cy.5-alkyl;

and pharmaceutically acceptable salts thereof.

According to a second aspect, there is provided a process for the manufacture of

compounds as defined above. which process comprises

a) reacting a compound of the general formule

N A
i \ir I
HN O

wherein Ais as defined 1n ¢laim 1,

with an aldehyde of the formula



-O-benzyl and -O-tetrahydropyranyl; or R2 and R3 are bonded to each
other to form a ring together with the carbon atoms they are attached to
and R2 and R3 together are -CH#CH-NH-; R~ is selected from the group
consisting ofhydrogen, halogen, pyridyl and pyrimidyl; R5 and R3'
independently from each other are selected from hydrogen or methyl; 6a
A is selected from the group camsisting of phenyl; phenyl substituted by
one to three sub stituerﬁs selegted from the a oup consisting of
Cl-7-alicyl, Cy7-cyclOalkyh-CkAalk-ylsulfonyl, -O-C1.7-alkylsulfonyl,
Cl-ralkylsulfonyl-C,-7- alkoxy“ hydroxy, Cl-7-alkoxyO-C,.7-cycloaikyl,

C3-7-cycloacyl-C,-7- alkﬁqbo;/'hydﬁkyvgf talkyl, hydroxy-Ca-7-alkoxy,
dihydroxy-C3-7-alkoxy, C1.7 alkpxy- -7-alkoxy,

Cl-7-alkoxy-hydroxy-Cs-7- allcd3‘<y C107 -alkylamino, di-Cl ;-allcylamino,
amino-C2 7-alkoxy, amino-Cl-7-alkyl, C(O)NR15R",

-Cl- @ RQINBR- 0:CLIAINIERRCONROR', -C(OJORIO,
b%%%%ﬁ‘afi'f%%& aa@ﬁio-%ﬁ;ﬁalk lene- C%OC) [«é% halogen cyano,

=haﬂogen - -a?koxy, eyano- oxy
fluorophenyl, py'idyl, tetrazolyl and tetrazolyl-CI-7- alkoxy
[,3-benzodioxolyl; naphfﬁﬁ py. |m|d|nyl pyridyl; pyridyl substituted by
_one ore two subSfitye onsisting of CI-7-alkyl,
Cl-7-alkoxy, amino, G1-7-alkylamino, d| C1.7+alkylamino,
Ca-7-cycloalkylami h no,~-morpkbplinyl, |m|daz’é)lyl and
-NH-C(0O)-R9, wherein 9 is Q1.7-alkyl or C3.7-cycloalkyl, and indolyl;
R‘ F{E :’{D .

wherein R® and R™ are hydrogen, and, if desired, converting the compound of formuls I

into a pharmaceutically acceptable salt, o1, alternatively,
b) reacting a compound of the general formula
H
(\/N A
e I
HN\/ G

wherein A is as defined above,

with an alkyl halide of the formula

OR!'
RA |
§ i v
- Hal
RTROR

wherein R’ t¢ R® and R” are as defined above and Hal is halogen, with the

addition of a suitable base to obtain a compound of the formula



R10 and R11 independently from each other are hydrogen or C1-7-alkyl;
and pharmaceutically acceptable. salts thereof. According to a second
aspect, there is provided a procegs. for the manufacture of compounds as
defined above, which process comprises a) reacting a compound of the
general formula H NY A HNa O Il wherein A ;s as defined in claim 1,
with an aldehyde of they@rmula 6b O R' Il R O wherein R', R, R3 and
R4 are as defined above, by employing ah%educing agent to obtain a
compound of the TorriiORY A NN N4 R.5R wherein R’ and R5'
arehydroger., and, ifldesiréd, cohverting the Hompound of formula | into a
pharmaceuticalty &cc ,\Qr,/glternaﬁi/ely, b) reacting a compound
of the general formula ||2| N AL HNC) O wherein A is as defined above,
with an alkyl halide of fhe ®¥nfala

and, if destred, converting the cormpound of formula T into & pharmacentically acceptable
salt, or, alternatively,

¢) coupling an amine of the general formuila

oA

R,
™ RE =4

g

wherein R’ to R*and R® are as defined above,
with a carboxvlic acid of the formula

HO\/A

| VI
o

wherein A is as defined above,
by employing 2 suitable coupling agent to obtain a compound of the formula

o’
: }1 \;
L AR A N
Rw/\yy
£ 5

| \
m HSM

and, If deswed, converting the compound of formula I into a pharmacentically accentable
salt, or, alternatively,

d) coupling an amine of the general formula



OR' R2TN" Hal R ~~~ 14 ..,ri ~ sR R R wherein Rto R5 and RS are as
defined above and Hal is halogen, with the addition of a suitable base to
obtain a compound of the formulg,6c OR'u /NJOT RR R R and, if des
ed, converting the compound of formula | into a pharmaceutically
acceptable salt, or, alternatively; -i coupling, an‘amine of the general
formula FOR' R~/~~ /~/\g}#2 R~!'-/~Nom/ 4 /A Rs R" wherein RI to R'
and R" are as defined above, with a carbox I!i'c acid of the formula HOVA
CSI 0 wherein A is as-gef ‘d aboye(khxgeni%ﬁwing a suitable coupling
agent to obtain a compound of the formula ORN RRV

- N
Ru/\f\f/ ~"

F{é RD R5

wherein R’ to R and R are as defined above,
with an acid chlonide of the formula
O%YA
VI

I

G

wherein A is as defined above,
with the addition of 2 suitable base to obtain a compound of the formula

R

| .
REMN\/

\ g
R =8 R°

and, if desired, converting the compound of formula I into a pharmaceutically acceptable sals.

According to a third aspect, there Is provided pharmaceutical compositions
comprising a compound as defined above as well as a sharmaceuticall y acceviable carrier

and/or adiuvant.

According to a fourth aspect. there is provided compounds as defined above for

use as therapeuticailv active substances.

According to a fifth aspect. there is provided compounds as defined above for use
as therapeutically active substances for the treatment and/or prevention of diseases which

are associated with the modutation of SST receptors subtvpe 5.

According to a sixth aspect thers is provided the use of compounds as defined
above for the preparation of medicaments for the treatmen: and/or prevention of diseases

which are associated with the modulation of SST receptors subtvpe 3.



and, if desired, converting the compound of. formula | into a
pharmaceutically acceptable salt, or, alternatively, d) coupling an amine
of the general formula 6d OR' ' ~~ RRIN2 V P~ R5 R’ wherein R' to R5
and R5 are as defined above, with an acid chloride of the formula CI\ i VI

0 asd dition of swtable
OS%’E??’%?% B e A SR

SORESA: i dedifht] ﬂwrﬁﬁatrﬁaﬂebm%wéeaf ForRAiRE |aﬂmbaé}c
hydioRehnacedistaloacceptably safborAcoarsingta aihisdeaspeetethereds

atonpyovidedphasmasesticakcompasitions, comprising a compound as
defined above as well as a pharmaceutically acceptable carrier and/or

adivvanh AgeRrding;to,a f@yl;ﬂiué‘g,%@%%n@&f I3 Ryidad compounds as. -
haﬂq%ﬁ%}ed &be%v%l]for use as thera&autl? gctlve su stancés ccor n%ﬁla)
aspect there |sypFf)rvw]}e‘("ff1 A HERMSIABE0Y foraid 4%
branistapaiticAmy g@ﬁ%@&bst@rfbe@f@? gierve direniand orareventionof
brandig@dSeskhiiehoups are methyl, eth yl, propyl, isopropyl, butyl, isobutyl, rerr-butyl,
the isomeric pentyls, the isomeric hexyls and the isomeric heptyls, preferably methyl and
ethyl and most preferred the groups specifically exemplified herein.

The term “lower alkylene” or “Cy-»-alkylene”, alone or in cormbination, signifies a
straight-chain or branched-chain divalent saturated aliphatic hydrocarbyl radical of 1to 7
carbon atoms, preferably of 1 to 4 carbon atoms, more préferably 110 3 carbon atoms.
Cy-7-Alkylenes include the groups (CHz)y with nn being from 1 to 7, but also branched-
chain groups such as ~C(CHa)a-.

The term “cycloalkyl™ or “Caq-cycloalkyl™ denotes a saturated carbocychc group
containing from 3 to 7 carbon atoms, such as cyclopropyl, eyclobutyl, cyclopentyl,
cyclohexyl or cycloheptyl.

The term “alkoxy” refers to the group R-O-, wherein R’ is allcyl. The term “lower
alkoxy” or “Cy.r-alkoxy refers to the gronp R-O-, wherein R’ is lower alikyl and the teym
“lower alkyl” has the previously given significance. Examples of lower alkoxy groups are



are associated with the modulation of SST receptors subevne 5.
According to a sixth aspect there is provided the use of compounds as
defined above for the preparation of medicaments for the treatment

Wéhwlﬁf‘é%ntlon of diseases which are associated with th8ThSEaAHER">

of SST receptors subtype 5. 6e In the present description the term "alkyl",
alone or in combination with other groups, refers to a branched or

s’E’r&&ﬁ“&‘?@*ﬁ%‘ifﬁ’o@d?é‘?ﬁ‘gﬁtd?%?é%i’ﬁﬁi&ﬁhﬁ&“ﬁ&yd FSCATOSH PPt Bierer
td twemtycérably atornssypredathbiy oné to gixwsénred tbo grauphseeisrly
pegfargialyoneda ten carbon atoms. The term "lower alkyl" or "C1.7-alkyl",
alone or in combination, signifies a straight- chain or branched-chain alkyl

group withdfe, Aeasben atamsoRTeierab ik R SHAIGR!RM DIRDENBR:CRAIN uorine,

roup th 1.t0 4 carbo ertoc[’ns Examples of straight-chain and

. brlgr?cl:%] St &llr atk f/lbﬁ%%%grseare methyl ethyl, propyl |sopropyl butyl,
isobutyl, ten-by som the | Is a d the
omerlC hEER 2 BB Sty af Byt AR b B eh ! rous
g?@épiif,t@éééwaw@?é&@m\olmﬁe %uwem&fa% aeephlfAerien et eroup is
"@apiaatkybe neislatenaomnpeamihafion; sigoiiesanstrajgbiehiyiiosro. Among

byan malfém'waaéﬂﬁéa@a@sﬂgagm hyglrerarav {zﬁﬁ&%h@&%dﬁ

rbon at efera carbo ore era I 3)7{

0 e T R fonee WAL T UL REP i kB ometns
frepd 3- f@‘?ﬂ)@ﬂﬂt}’bbé’eﬂﬁrﬁﬁﬁ@%@é& ﬁﬁgﬁlﬁ@roups such as-C(CH2)2-. The term
"cycloalkyl" or "C3 7-cycloaucyl" denotes a saturated carbocychc group
contairfingfrom Bt eldsoaliamor sbelezs dyctopkopyl, relrsiobueyter alkoxy
cgedm@e atyletoyalohexyhierayclobepbil Thetarm alkoxydafer sitoldher alkoxy

Hu? RSQ Id Jf]iell" 'zf'h@lc g‘eﬁl”éw B{%ﬁ&g& Hlﬁ’l‘ﬁ\(}% (ﬂ”&ﬁéy %ost pref{,rdbly fluoro.
I ralk group R-O-_w erelnR IS lQw: era‘?ﬁm&
of

15 teﬁ‘ﬁ%“% Srpé"r Feﬂéétlﬁq’&“ﬁ}% SWSF;P&%%%QHFHS&H N
lodiée aikoRin grBUbY R e NO*2 606 ARS803 eI/ ERPODEINB 2B KB a7y PR
metexylyetiaaxyedl-propoxy, i.sopropoxy, n-butoxy, isobutoxy, sec-butoxy
and ten- butoxy, preferably methoxy and ethoxy and most preferred the

groupsrsResificelltylsulfonyl” refers to the group R*-SO,-, wherein R’ is alkyl. The term
“lower alkylsulfony!” or “Cy.y-alkylsulfonyl” refers to the group R-S0,-, wherein R’ 1
20 lower alkyl. Examples of lower alkylsulfonyl groups are e.g. methylsulfonyl or
ethylsulfonyl.

The term “lower alkylsulfonyl-alkoxy” or “*C;5-alkyisulionyl-C, -alkoxy” refers to
lower alkoxy groups as defined above wherein at least one of the hydrogen atoms of the
lower alkoxy group is replaced by a lower alkylsulfonyl group as defined above. A

25 preferred lower alkylsulfonyi-alkoxy group is methyisulfonylmethoxy.

The term “Cs-cycloalkyl-Ci.r-alkoxy” refers to lower alkoxy groups as defined
above wherein at least one of the hydrogen atoms of the lower alkoxy group is replaced
by a cycloalkyl group as defined above.

The term “alkylamino™ or “C,.7-alkylamino” refers to the group —-NHR’, wherein R
30 is lower alkyl and the term “lower alkyl” has the previously given significance. A
preferred alkylamino group is methylamino.



%?&HH§1§§%efined above wherein at least one of the hydrogpé??gt%?r%ﬁ%
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exemplified herein. The term "halogen” refers to fluorine, chlorine,
bromine and iodine, with fluorine, 5 chlorine and bromine being preferred.

The term "lower halogenalkyl" or "halogen-Cr-7-alkyl" refers to lower all%lsﬁ

the lower alkyl group is replaced by a halegen atom, preferably fluoro or
chloro, most preferably fluoro. Among the preferred halogenated lower
alky! grolpS BrebrHGHBRE A, tiftoraBamyind otaisssmbagioup -NRR
2+%heoeRiph QR 2eerifiwer adtitydrahidl cistoroioetend lyithadfibo roevatisty given
angdndrlncuoethytbainniesrasiahopielariedin g e dower

halogenalkoxy" or "halogen -C_7-alkoxy" refers to lower alkoxy groups as
definedgbeye wheksin-alleast epecf the-Rydragematams o he.lewap - NHR”,
alle group s (eplaced by aalggen atom.. prelerably flyorp an Khlora, i
moSt prefera %y toro” £5° ?nong e prefer‘re(ﬂ]a ogen ted 1ower aﬁ&i) P
gFOEIBIARY B #IGBromethoxy, difluoromethoxy, fluoromethoxy and
chloromethoxy, with trifluoromethoxy being especially preferred. The term

"alkylsilergmrafere tavthergrdup RESozrowherentliRlisrellieyloTha eyl groups
"l ewitiabidylsuifonyikren "Gry et Sulfanyl sefersdolibéogroupkR' €582 is replaced

WHEESIDIRSI$ %@@Wﬁmmﬁgﬁgﬁgﬁ ofdeyeralkvsuianyl groups.are

e.g. meth Ist nyl or ethylsu e term "lower alkylsulfonyl-alkoxy"
oS isulfonyl-C3_7-alkoxy" refers to lower alkoxy groups as
defined_above. wherejn at least onge of the hydrogen atoms of the lower
alkoxy GtolfpTs raprRdEET 4 fswer dikyrtrsHygraths s tafiidn apsuakoxy
A26uprafedpbd dowarallybsidion flaalke sy eps s o thyis sl fehgteie thexyt the

Thedieh "Gend (B oRNW-TReaikexy iefersted awematkoxy graups as
defined above wherein at least one of the hydrogen atoms of the lower

alkoxy %@lw@f@m@@@@%@xiaaﬁy&@a%yérg fOUpRS Qﬁ@ﬂegfa&ﬁ\é@&ﬁ@ed above
term "a mino" or "Crs7-allc InQ" refers to the group -NHR', wherein
St e ALY (MG S it
SiERRAAEE S0t RESYEPHIRYAHHB YroupISIhENTAMG @S- A preferred
2006/4:2880BoRCFHEP 2006/08 2615 propoxy.

The term “Ci.r-alkoxy-Co.r-alkoxy” refers to vefers to lower alkoxy groups as
defined above (however, having at least 2 carbon atoms) whesrein at least one of the
hydrogen atoms of the lower alkoxy group is replaced by a lower alkoxy group as defined

ahove.

The term “Cy7-alkoxy-hvdroxy-Cs r-alkoxy™ refers to refers to lower alkoxy groups
as defined above (however, having at least 3 carbon atoms) wherein one of the hydrogen
atoms of the lower alkoxy group is replaced by a lower alkoxy group as defined above and
a hydrogen atom bound to another carbon atom of the alkoxy group is replaced by a
hydroxy group.

The term “cvano-Cy.7-alkoxy” refers to lower alkoxy groups as defined above
wherein at least one of the hydrogen atoms of the lower alkoxy group is replaced by &
cvano group. A preferred cyanoalkoxy group is cyanomethoxy.

The term “tetrazolyl-C; 7-alkoxy” refers to a lower alkoxy group as defined above
wherein at least one of the hydrogen atoms of the lower alkoxy group is replaced by a
tetrazolyl group.



-8 The term "dialkylamino" or "di-Cr-7-alkylamino" refers to the group
-NR'R", wherein R' and R" are lower alkyl and the term "lower alkyl" has
the previously given significance. A preferred dialkylamino group is

Vit #8fno. The term "cycloalkylamino" or "C37-cycloall&Adnkiryee/062515
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refers to the group -NHR", 5 wherein R* %s-a cycloalkyl group as defined
above. Apreferred cycloalkylamlno group is cyclopropylamino. The term

“lower FRIVERY amkgrsicenyexgcesn i bingil veteies 1 et stiky ik paain the
abidetneteiibavewharsipunenkthe thedrogbmatoniszohths, lowieh alkeylot

e]{e1N's) gﬁmp@%ﬂems@m&r%@we shifelesigehinrnanyml.are H&%sasﬁﬁ,h as
h}{drox&i ethx ]k%nﬁiy {1) droxydetrm The tgrm 'lower h dr alkox

ﬁ/ roxy (E]fra refers %o fower al %%(f}agrgﬁ%lsc asdd above <1 the

(Ht%%évé%i ﬁ‘a\mhgda%qlél&swcearssﬁ SIS RRHR PR 6?1%1%@%@/%@@1% acid,
atdynsiofihe foweialkoxy gieupis reglacedhyralhydraxy, gabupicEoel ternginic
dll&mdr@ﬂrﬁé%@dk%wﬁ@fm tadawenalkex araups.as safingsiaRawecie acid,
ﬁdneb having af lea ¥ %%é”s&f@rb"” alpms) wherel otﬁ’i’&hXPr%’ﬁc‘?” SISy

ent carbon ower a OXy group are re gd

h9%§@>’ﬁ?&ﬁ9§l 9&@&&%@&?@61%%/&%6%*3&13%@?5@5@@ o addon ofan
2 jBedhaydrbxypropoxygdhiebtaern Gt Trallkoidy B Rs talkkd fyhrefe isdganic base

refRIade iawer-alkomn s upSIassHsiined Apave(hawere L RAYRE AL 18RSk m,

2 salbenlomeaiereie el anc. e 0 iiagen algm (e

lower & OXy group is feplace y a lower al?o%y group as defi hg " ABOvE.

THE sfhte" @%?Sﬁ%%&%ﬁ%&%sﬁa&w%f@% RIS ORI icBRY ding
groupsiasdefinegisabgie tdowever, dyalirgnan deast Basarborestomg) resins, such
Wheksin WQ&EBQMW%@O&E&}@MH&@W@J@WMr@ﬂi@dﬁﬂsﬁl@&ed

b%tﬁd er alkqx;{ n%r p.as d abovg and 25 n atom bou

droge
A A WA e

gﬂgﬁp%‘é‘)f@Pﬁ‘P r@Plﬁ LH8,85 %P?%WW@%RWWB%WJ& ‘8%“
dé¥iniech mbp vecirhar ehmat ieasiciis afctipehizdmigen atomsiofitive fowerla I are

alkxyyareundsdepirged by a cyano group. A preferred cyanoalkoxy
group is cyanomethoxy.

The compounds of formula I can aiso be solvated, e.g. hydrated. The solvation can
be effected in the course of the manufacturing process or can take place, e.g. asa
consequence of hygroscopic properties of an initially anhydrous compound of formula I
(hydration}. The term pharmaceutically acceptable salts also includes physiologically
acceptable solvates.

“Isomers” are compounds that have identical molecular formulae but that differ in
the nature or the sequence of bonding of their atoms or in the arrangement of their
atoms 1n space. Isomers that differ in the arrangement of their atoms in space are termed
“stereoisomers”. Sterecisomers that are not mirror images of one another are termed
“diastereoisomers”, and stereoisomers that are non-superimposable mirror images are
termed “enantiomers”, or sometimes optical isomers. A carbon atom bonded o four

non-identical substituents is termed a “chiral center”.



30 The term "tetrazolyl-C1_7-alkoxf refers to a lower alkoxy group as

defined above wherein at least one of the hydrogen atoms of the lower

alkoxy group is replaced by a tetrazolyl group. WO 2006/128803
EE

VB /062515 -9 The term "pharmaceutically acceptHbidB4[p§#62515
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refers to those salts which retain the biol8gical effectiveness and
properties of the free bases or free acids, which are not biologically or
otherE S UM RIS CA Ao RO ARIFTALIG S dcids such as
hydrochloric acid, hydrobromig acid, sulfuric acid, nitric acid, phosphoric
acid and the 5 like, prefera? hydrochloric aciq, and organic acids such
as acetic acid, propfrjc actd, glycolic acid, pyuvicacid, oxalic acid,
maleic acid, malonic acig ¢ylic agid, su¢cinic [lacid, fumaric acid,
tartaric acid, citric acig -.l- git_acidncinnamic agd, mandeli€ acid,
methanesulfonic acitl, ethaiiesulfphic acid, p-toluenesulfonic acid, salicylic

from addition of an 10 inorganic base or an organic base to the free acid.

Salts derived from an inorganic base include, but are not limited to, the
sé}é’l‘i?fﬁ%{lpotassium, lithium, ammonium, calcium, magnesium salts and

the] like. Salts derived from organic bases include, but are not limited to

s&8lts ofsprlraey fee shrissu el ety Havine 3; (i eatuyb dsaphpmaband 1sobutyl;
including naturally occurring substituted amines, cyclic amines and basic

IOk exdhsahgeciasing lstigty 15 s ssopopiiadiise, fimethylamine,
diethylamipgsdciethylaming, tripropylamine, ethanolamine, lysine,

arginine, N-ethyipiperidines~pipgridine, polymine resins and the like. The
compoundjgft#%\érm%ggl can gfscc?%e prgéent in the form of zwitterions.

ParticuIaﬁﬁlﬁgé?eﬁ‘éa%ﬁé@h‘i?a&mtically acceptable salts of compounds of
formula | &R hydroehidtideGattslked The compounds of formula | can

also be solv@atedoe.g! kdhaied. The,solugtion can be effected in the
course ofamﬁ]manufacturing process or can take place, e.g. as a
consequence of hygroscopic properties of an initially anhydrous
compounB’§Pormula | (hydration). The term pharmaceutically acceptable
salts alsophatubed physidligically Goceptatitsolvedesied Srugoinegsydre
compounds dhakdiaye idantjeal meleslar formaylasiiatdhat-diffestitxy,

pyridyl, imidazolyl, triazolyl and pyrrolyt;

R’ is selected from the group consisting of hydrogen, C).7-alkoxy, amino,
-NH-C{O)-R®, wherein R® is Cyp-alkyl,
-O-benzy! and -O-tetrahydropyranyl;

or R? and R? are bonded to each other to form a ring together with the carbon atoms they
are attached to and R* and R? together are --CH=CH-NH-;

R*  isselected from the group consisting of hydrogen, halogen, pyridyl and pyrimidyl;
R’ and R* independently from each other are selected from hydrogen or methyl;

A s selected from the group consisting of
phenyi;
pheny! substituted by one to three substituents selected from the group
consisiing of
Cry-alkyl, Css-cycloalkyl, Cyr-alkylsulfonyl, -O-C, 4-alkylsulfonyl,
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the nature or the sequence of bonding of their atoms or in the
arrangement of their atoms in space. Isomers that differ in the
arrangement of their atoms in space are termed steremsomers

DAEELSS PCTEP2006/062515
ers that are not mirror images of one another are terme

"diastereoisomers", and stereoisomers-that are non-superimposable
mirror images rmed "enantiomers”, o imes optical isomers.
A carbon atoh’ B%Pﬁ&lég)fy %‘cg[} %é&%}f%ﬁ%&ﬁg%r% is termed a
"chiral cente®" .%M@MP@WE@@G@ME@@IOW@W@&QL the

present invantianyetatesitoxthdigedesal formiita 1y QR -REMACR3a(ifdxy! |

RASRSR & wihergin 1&§@99tﬁﬂo¥9'ﬁt?%ﬂ ronsistnaeiativlo,
2- fluoroethyl |sop pylua{&3 nd |sobut %K{IS selected from the group

conS|st|ng 0 f-\’?agl ?Jllao !a alkoxy, C3 7- cyclo%ky!
-0-C3-7- cy@@% lﬁamgenam@é?m‘% Al DR WiRerBin
R6 is Ci- ralk@(d@NHﬂ(@&H@?QmmW R@-6.Gistiglkgt OabHio, phenyl,

phenyl subsfify g[%q deaeehta&yﬁ%§ylgﬁ$ﬁumw'e9tﬁgﬁ5 ;ﬁ a%(gr@lupdlkoxy
consisting éﬁ% en, halo -Ci-7- Ik I‘énd hal [koxy, 1

pyridyl., imi 5%? %‘?%z%YT U)‘}%r(o G|tslaszt-9? te]d7from "the group
con&stmé %ﬁﬁ?@ﬁ’@’@éﬁ@bl 7- alkoxy, amino, -NH-C(O)-R8, wherein Rs is
C1-7-alkylaphthyt,

pyrimidinyi;

pyridyl;

pyridyl substituted by one ore two substifuents selected from the group
consisting of Cy.7-alkyl, Cy.7-alkoxy, amino, Cir-alkylamino,
di-Cyr-alkyiamino, Csr-cycloalkylamino, halogen, cyano,
morpholinyl, imidazolyl, and
NH-C(0}-R®, wherein R” is €, 7-alkyl or Ca.s-cycloalkyl, and

indolyl;

RY and R" independently from each other are hydrogen or C; s-alkyl,
and pharmaceutically acceptable salts thergof.

One group of preferred compounds of formula I according to the present invention
are those, wherein A1is phenyl or
phenyl substituted by one to three substituents selected from the group consisting of
C.-alkyl, Car-cycloalkyl, Cpr-alkylsulfonyl, -O-Cy.s-alkylsulfonyl,
Cy.7-alkyisulfonyi-C; -alkoxy, hydroxy, C;.7-alkoxy,
-0-Cs.5-cycloalkyl, Cas-cycloalkyi-Cy.7-alkoxy, hydroxy-Ci.7-alkyl,
hydroxy-Ca.7-alkoxy, dihydroxy-Car-alkoxy, Ci.7-alkoxy-Cz.7-alkoxy,
Cy.7-alkoxy-hydroxy-Css-alkoxy, Ci.-alkylamino, di-Cy.o-alkylamino,
amino-Co.p-alkoxy, amino-Cy +-alkyl,
-C(O)NRR", -Cy.+-alkylene-C(O)NR''RY, -0O-C; 7-alkylene-C(O)NRRY,
-C{OYORY, -C, s-alkylene-C(OYOR'?, -0O-C; 5-alkylene-C(OYOR™,
halogen, cyano, halogen-Cy.s-alkyl, halogen-Ci.;-alkoxy, cyano-Cy.-alkoxy,
fluorophenyl, pyridyl, tetrazoly! and tetrazolyl-Ci.7-alkoxy.
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-O-benzyl and -O-tetrahydropyranyl; or R2 and R3 are bonded to each

other to form a ring together with the carbon atoms they 20 are attached

to and R2 and R3 together are --CH=CH-NH-; R4 is selected from the
W&r&%” l:%f‘ﬁgfsting of hydrogen, halogen, pyridyl and pyrimidﬁ?ﬁ?ﬁ‘ﬁ’&ﬂﬁ@h

independently from each other are seledtzd from hydrogen or methyl; A is

selected from the group consisting of phenyl, 25 phenyl substituted b

o R S A SO RS S TS S Ry

Cehaaycioalidytngio? #ikylS sifoniph led b o Tedik e WL oBBE!9P §80Bthe

PEIFBRQR8H6A1.5 - alkdiCaliofral ki sutfamyl C2. /2B Koy ;- aydiaxyno, di-Ci.o-

C Z-%I%%xyc -7-cygloalkyl, C3 7-cycloalkyl-C-7-alkoxy,

hy o&y-ClLra{@ﬁ@dr}oxy- -7-alkoxy, dihydroxy-C3-7-alkoxy, C'

7-alkoxy-C2 . 7-allcoxy, C1.7-alkoxy-hydroxy-C3.7-al e A

c1 7% 5 éar-}rr%y n%rl’c%:)ll_ %?L _eaff%y gﬁrln I%rxé)s:e %ﬁp_xucx:lﬁ& oﬁilg%XIa L-w}'}c:fem Ais phenyl

aPHRTBLEISS Dl Ry aRFROSERPPLATRY Seigesjhfkarie group consisting of

-C1 -7y CC(GIVYRIIR Y- Or € AlkcalkyH 3G OINR ORIKyLEIO) RS nG 1

7@@1&1:;.%@9@&462,m@r@iﬁ@éﬁh@&@,@ﬁ;@m@l@ggm no, halogen-C1

7-alkyl, halogen-Cl-{- Y OYAR0S jolz JlJar 1 pyrigvly

tet@a@%ﬂyﬁaﬁ%ﬁ%t%g}ﬁggg-éﬁgoxy' E) 1@%%%%;8 %%%b%e%?gpﬁ%yﬁ; )

YRRy BRI ?‘“gﬁ?ﬁ?f"s%bﬁ ittiéd by one ore two substituents

selected from the %roup 15 consisting of C-7-alkyl, C1 -alkoxy, amino, o

C1.7-ali§parika chperormanidimh BT R EFeroanysin ke INgRiian wherein A s

cyanoyl subsphodihyl imidaziotyt. siersd s G{R) R Iroun ére grdR ionsisting of Cs.7-

Cargralieyhor 637:0v519atkylaandl ¢, -alicytamino, di-Cy.o-alkylamino, ~C(O)NH; and

halogen. with those compounds of formula I, wherein A is phenyl substituted by Ci.7-
alkylsulfonyl or Cy7-alkyl, being especially preferred.

Furthermore, compounds of formula I according to the invention are preferred,
wherein A is selected from the group consisting of
1.3-benzodioxolyl;
naphthyl;

20 pyrimidyl;

pyridyl:

pyridyl substituted by one or two substituents selected from the group consisting of
Cy.7-alkyl, Ci.7-alkoxy, amine, Cy.4-ailkylamino,
di-Cy.7-alkylamino, Cs-cycloalkylamino, halogen, cyano,

25 morpholinyl, imidazolyl, and

-NH-C(0)-R’, wherein R® is C.s-alkyl or Cs.»-cycloalkyl, and
indolyl.

Bspecially preferred are those compounds of formula I according to the inveniion,
wherein A is pyridyl or pyridyl substituted by one or two substituents selected from the

30 group consisting of Cy.s-alkyl, Ci.r-alkoxy, amino, Cyr-alkylamino, di-Cy-alkylamino,

Cy 7-cycloalkylamino, halogen, cvano, morpholinyl, imidazolyl, and -NH-C(0)-R’,
wherein R is Cy.7-alkyl or Ca-cycloalkyl, with those compounds, wherein A is pyridyl
substituted by one or two substituents selected from the group consisting of Cys-alkyl,

amino, Cy.7-alkylamino, cyano and halogen, being more preferred.



indolyl; 20 R1D and Ril independently from each other are hydrogen or ClI
7-alkyl; and pharmaceutically acceptable salts thereof. One group of

“preferred compounds of formula | according to the present invention are_

10
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20

30

tﬂ&%‘é E#¥8fein A is phenyl or phenyl substituted by one to threg 20061062513
substituents selected from the group corsisting of 25 C1-7-alkyl,
C3-7-cycloalkyl, C1-7- aI Isulf 1- alk Isulfon
G- RS 6 ARSI PRy M) 5By
GBhatjialodiky o OYGéW@ﬁybwﬂ%Wmhﬁ@m HpdreRy- CRSTRENEE - alkyl,
dihydameysCaminalkoxy alCliafalkoxy€G 2 alkatkanyo, morpholinyl, imidazolyl, and -

Slealsse iR 3 calkan (it % %Egu%%&%&fﬂg&um of

1é

30 amin 7-alkoxy, amino-C I
i Dy SRR AT esppgiplly proferred.

-C(O)OR1, -CI_7-alkylene- C(O)ORlO -O-Cl.7-alkylene-C(O)QR10
halogdi! élféﬂ’é’fﬁél?ia@ﬂ”@ woéwnWa%@féﬁfélfgwmvswes%m are
Tratkoxsd. fhorapRényselsyredyl oretiar olghardtsttidfibipaskdxy: Wk,

2@%&@8@03 REHEC2086108RA 1% (13- Mo piefamegeeonapounds ofhlkyl,
% ﬁﬁ&,g{;}eﬁe (',nv%'ﬂ n are those, wherein Ais phenyl or phenyl.
uted one to ee substituents selected from the group

C(;ﬂa ?@cﬁ‘ cX ?%Iéﬁﬁ:dﬁﬁuﬁi 7-alkoxy, C1-7-allcyl,
Cinifaalkytedyin on dia@iyi ki btrind py@(@INH2 and halogen. 5 Especially
preferred are further those compounds of formula I, wherein Ais phenyl
substitbtecthihomeitorthiree @wlssﬂﬂmvﬁsrsbleéfedﬁm thbageou’ comsistingrom

Otg?éﬁ@éh&%ﬂmz wkyIsylianyydrd .y, @knxysdrydroxy-Cl-7-alkyl,

ylam in I.-C1-7- alkyKalmlno hydroxy-C2 ralkoxy, dihydroxy-C3
7-alkony’ et "Bt ?kfamylene -C(O)NR1OR" -C(O)OR10, halogen, cyano,
haldﬁé?ﬁ@lh?iogﬁéy@maﬁé'ﬂogen C1 7-alkoxy and cyano-C1_7-alkoxy.
AIso@f@ﬁ@%d@mmmﬁ%m@dsaWormuIa | according to the invention,

whergin Ai® phenyhsebstituted hymppe to three substituents selected from
the grouR gomsiRing.of C1-7-

More preferred are compounds of formula I, wherein R” is selected from C.7-alkyl,
Ci7-alkoxy and halogen.

Also more preferred are compounds of formula I, wherein R” is imidazolyl or
pyrrolyl.

Furthermore, compounds of formula I are also preferred, wherein R* is phenyl or
phenyi substituted by one to three substituents selected from the group consisting of
halogen, halocgen-Ci7-alkyl and halogen-Cys-alkoxy, with those compounds of formula I
being most preferred, wherein R* is phenyl substituted by one to three substituents
selected from the group consisting of halogen, halogen-C;_»-alkyl and halogen-Cy.p-
alkoxy.

Also preferred are compounds of formula I according to the invention, wherein 8

and R* are hydrogen.

Furthermore, compounds of formula I are preferred, wherein R*is Cy.5-alkoxy or
-O-tetrahydropyranyl.



alkylsulfonyl, C1,7-alkoxy, C1_7-alkyl, C1.7-alkylamino,

di-C1-7-alkylamino, -C(O)NH2 and halogen, with those compounds of

formula I, wherein Ai.s phenyl substituted by 01.7 15 alkylsulfonyl or o
“@lz-gf’-ﬁé]rﬁﬁ%eing especially preferred. Furthermore, compoﬁ’r‘?(}r fOU6/62513

formula | according to the invention are pfeferred, wherein A is selected

from the group consisting of 1,3-benzodioxolyl; naphthyl; 20 pyrimidyl; .

pyridy RSB SHRASE T GRS NG S SHBErereahecRe THBRT e

grotigytonsistimglgf Withinalkyloadp 2hakkoyym aevinds, @ foTnaikylamsinosferred,

dizedanatkiamineg£a3-7-cyeloalkylamino, halogen, cyano, 25

morpholinyl, imidazolyl, and -NH-C(O)-R9, wherein R9 is C1-7-alkyl or

C3'7'%@éﬂ@&%}%dﬂ@@&'fo@%%@&&@i@f@%@ﬁﬁxﬁ&gﬁ GeMBAHRAS Ok,
forweula I c%%rﬂgn%tq}tg%invention, wherein Ais pyridyl or pyridyl

stbstituted Bby one or o substituents selected from the 30 group
ino 7-alkylamino

isti f C1-7-alkyl, C1 7-al , , . )
o e oo e A R cntigo are

irBIGEEEIY YaSTEINRI-S @R, wherein RO is C1_7-alkyl or C3
7-cycloalkyl, with those compounds, wherein Ais pyridy'i substituted by
one orfiwEsabstitdensseieetsdipomdhe droapednsgiktminof C1_7-alkyl,
amino, C1_7-alkylamino, cyano and halogen, being more preferred. WO
2B806/12830%P CTHEP2QO6/06264S ineks Alsg, prefarpetiareicdmpbunds of
formula I, wherein A is pyridyl or pyridyl substituted by one ore two

10 stbstitisenkssalgoiadifiomthegraumeonsistingat Cil;-ZHalkyi,
C"7'a|k0%¥dz%ﬁij,r’@mgiﬂzd kylamino, di-C1_7-alkylamino, morpholinyl,
imidazoly_log d- NH-C OI?- 9, wherein R9 is Cl_7-alkyl or C3-r-cycloalkyl,
with those Compounds of 5 formula I, wherein A is pyridyl substituted by
Cl_7-alkyllsenig edpeaidiiy p¥éetdrred. Furthermore, compounds of
formula | agEmairiytadhenmesant-imention are

15 -NH-C(0)-R’, wherein R is Cy.p-atkyl,

amino and pyrrolvl;

R®  isselected from the group consisting of hydrogen, Cy.7-alkoxy, amino,
-NH-C(0)-R®, wherein R®is Cy.o-alkyl, and
-O-tetrahydropyranyl;

20 R* s selected from the group consisting of hydrogen, halogen, pyridyl and pyrimidyh
R® and R” independently from each other are selected from hydrogen or methyl;

A isselected from the group consisting of
phenyi;
pheny! substituted by one to three substituents seiected from the group
25 consisting of Cy.7-alkylsulfonyl, C;.7-alkoxy, Ciy-alkyl, Cir-allkylamino,
di-Cy.r-alkyviamino, -C(O)NH; and halogen;
1,3-benzodioxolyl;
naphthyl;
pyridyt;
30 pyridyl substituted by one ore two substituents selected from the group
consisting of Cy 7-alkyl, Cy.7-alkoxy, amino, Cy.r-alkylamino, di-Cy.o-



preferred, wherein R2 is selected from the group consisting of hydrogen,
Cla-alkyl, hydroxy, CI-7-alkoxy, C3-7-cycloalkyl, -O-Cap-cycloalkyl,
halogen halogen-Cl_7-alkyl, -C(O)OR6, wherein R6 is CI-7-alk
Wﬂﬁ-é&@‘ﬁ‘ﬁ? wherein R' is CI-7- -alkyl, amino, pyridyl, |m|da58®g%93%8ﬁ%§1’
and pyirolyl. Especially preferred are tholéecompounds of formula I,

wherein R2 js selected fro he grou sisting of Cl-7-alkyl, hydroxy,
Cl-7- alkoxfuﬁg@én‘? (‘:S/ v f@H%ﬁS’Efré[ logen-C1 7-alkyl,
-C(O)OR®6, WikfeiR RS aé}v@@rem %Cameﬂky @) {R7;tlerbi:Rr 5
Cl-7-alkyladamttno and pyrrolyl. More preferred are compounds of formula
I, wherein R2 is selected from CIl.9-alkyl, 20 CI-7-alkoxy and halogen.

Alse pare prefekiad aemarmpounds.pidiormula |, wherein R2 is imidazolyl
or pyrrolyl. Furthermore, compounds of formula | are also preferred,

Wherewﬁgn@hwee%0£oﬁﬁ%ﬂxh§%@%m&ﬁg Pafr@ﬁep&w{@e%%w%ﬁﬁefmm
Se ected mm lg{?‘l‘%ﬁ)ﬂ nSIStI 0811.':13219 1 a 9 n, rﬁ.% rgi %:}I( 7(,a| L. OX 4
halSgen Tl &-aIkaxy . With tHose compounds of formilal che g TH0S 3
preféfréd, vw élllﬁfhz is phenyl substltuted by one to three substltuents
selectegfromitirergfupeliohsisting of halogen, halogen-CI_7-alkyl and

hala Bk, @U@Q@ﬁ,{ ﬁﬁlgq_-fl)t;eggg};ed are compounds of formula |
accoy( trke entlo swherein, R3 30 and R4 are hydrogen.
2 it

Furtherm comp gﬁ(ﬁ S o?fohﬁu ‘are preferred, wherein R3 is
C|a@R@%y%irpw%&fkahydropyranyl WO 2006/128803

PCT/EP2006/062515 -14 Another group of preferred compounds of
formulPErertiosed WHBIEEORR 45° BYsayPBISYAGHEY OVt HBCs B is
thekeied Mpouhds:bffotmutakoarepiefaed, with those compounds wherein R* is

halogen, especially chloro, being most preferred.

Hspecially preferred are also compounds of formule I according to the invention,
wherein R® is selected from the group consisting of Cy7-alkyl, hydroxy, Ci7-alkoxy,
-O-Ca.7-cycloalkyl, halogen, halogen-C.-alkyl, -C(Q)OR®, -NH-C(0)-R’, amino and
pvrrolyl, and wherein R’ and R are hydrogen.

Exampies of preferred compounds of formula I are the following:
N-[1-(4-chloro-3-ethoxy-benzylypiperidin-4-vl} -6-imidazol- 1-yi-nicotinamide,
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl}-2-morpholin-4-yl-isonicotinamide,
IH-indole-4-carboxylic acid [ 1-{4-chloro-3-ethoxy-benzyi)piperidin-4-ylj-amide,
N-{1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yi] -3-methanesulfonylbenzamide,
N-[1-(4-chloro-3-ethoxy-benzylpiperidin-4-yl] -6-dimethylamino-nicotinamide,
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yi] -isophthalimide,
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-benzamide,

1H-indole-7-carboxylic acid [ 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-amide,
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wherein R3 is hydrogen. Preferred compounds of formula | according to
the invention are further those, 5 wherein R5 and R5' are hydrogen.

Furthermore, compounds of formula | according to the present invention
Wé?é"'ﬁﬁ‘é?ﬁ%éd, wherein R' is ethyl. Preferred are furthermore ESW&?{&@SR’
of formula I, wherein R' is selected from the group consisting of ethyl,

isopropyl and isohutyl; 10 R2 is selected from the group consisting of
bR ASE 7 SR RS EF-F Aoy, SO Sy TGARST Ralogen.
halogen -C] -7-alkyl, -C(O%ORG, wherein R6 is C1_7-alkyl, 15

Rt R Y - MHéreherer S b prahey UARse Hnd bR FaRads selected
from the group consisting of hydrogen, Cl-7-alkoxy, amino, -NH-C(O)-R8,
whidrel-Reqsocelalkyb vl ppesifahddyd pirehyibeuruds selected
from the group consisting of hydrogen, halogen, pyridyl and pyrimidyl; R5
aivell R&nidepefddntiy fronrdacheothiordayl -sefectad-fronrrmjdrogen or
methyl; A is selected from the group consisting of phenyl; phenyl
siibktitidtet ibyo ahetliothites slipshitte ntstsglettedtirom: the gneopd25
consisting of C7_7-alkylsulfonyl, C1.7-alkoxy, Cr-ralkyl, C1_7-alkylamino,
divgr {-atkylammehG (O H2 piperiadogel - 4. 3-dryiZadioxolyt, naphthyl;
pyridyl; 30 pyridyl substituted by one ore two substituents selected from
the- oroup heeasisHng 6t Ko 4t pliod G - B alkoxyiaotg 4italkylamino,

di-C;-7 WO 2006/128803 PCT/EP2006/062515
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]- 3-methoxy-benzamide,
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-vi]- 2-methyl-benzamide,
N-{1-(4-chloro-3-ethoxy-benzyl)piperidin-4-vii-2,5-dimethyl-benzamide,
N-[1-(4-chloro-3-ethoxy-benzyl) piperidin-4-ylj-4-methoxy-benzamide,
N-{1-{4-chloro-3-ethoxy-benzyl)piperidin-4-yl}- 2, 4-dimethyl-benzamide,
napthalene-1-carboxylic acid [ 1-(4-chloro-3-ethoxy-benzylypiperidin-4-yil-amide,
N-{ ]_-(4—011101‘0-3—eth0xy-’oenzyl) piperidin-4-yij-3-dimethylamino-benzamide,
N-[1-(4-chioro-3-ethoxy-benzyipiperidin-4-yl} - 6-methyl-nicotinamide,
N-[1-{4-chloro-3-ethoxy-benzyl) piperidin-4-yl}-3,5-dimethoxy-benzamide,
N-{1-(4-chloro-3-ethoxy-benzylypiperidin-4-vl] - 3-methoxy-4-methyl-benzamide,

benzof 1,3]dioxole-5-carboxylic acid [ 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl}-
amide,

20 N-[1-(d-chloro-3-ethoxy-benzyl)piperidin-4-yl}-2,3-dimethoxy-benzamide,

6-amino-N-[ I-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl] -nicotinamide,
S-amino-N-{ 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl}-nicotinamide,

N-[1-{4-chloro-3-cthoxy-benzyl)piperidin-4-yll-5-methyi-nicotinamide,



-15 allcylamino, morpholinyl, imidazolyl, and -NH-C(O)-R9, wherein R9 is
Cl-7-alkyl or C3-7-cycloalkyl; and indolyl; and pharmaceutically
acceptable salts thereof. 5 Within this group, compounds of formula | of

Yhe #tinvention are preferred, wherein R2 is selected ffdnf th¥®/062515
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group consisting of Ci_ralkyl, hydroxy, €lralkoxy, -O-C3_rcycloalkyl,
halogen, halogen-CI_rallcyl, -C(O)ORG6, wherein R6 is C1 7-alkyl, 10
- Qéﬁﬁé‘?ﬁﬂﬂé"@ﬂ?ﬁ?l@@ﬂf’@ R ARy SHE BB More preferred
in this group are those compounds of formula 1, wherein R2 is selected
friSnh I #- 2oty TRSIBASERy et HEf N fwith 1HBEa ¥aHipBaMd vherein
R2 is halogen, especially chloro, being most preferred. 15 Especially

pléfEridetrexaiSd eompeUnEsE e fbrh QR )t RBoitiRg g thé-ventieHLyl-

wikieseimiR7its selected from the group consisting of Cl-ralkyl, hydroxy,

Cl_ralkoxy, -O-C3 rcycloalkyl, halogen, halogen-C17-alkyl, -C(O)ORS,
-NEH-C(@QxRAamingandepyliphtsranst-whersim RByaaed Rk argdaydrogen.
Examples of preferred compounds of formula | are the following: 20

N 4-chlgiendsthoxyhensybripeddint il Rrimidaz of- frythRicotinamigrie,
, N-[ 1- (4-chloro-3-ethoxy-benzyl)piperidin-4-yl]

~Zymerp -&hk%%y:mﬁ%%@%@%%ﬁﬂ:m IS-ArGarhard i atithe,

[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-ylJ-amide,
N hlpro-3 b iperidin-4-yll- hen '
S e retpessubom .

-6-dimethylaminp-nicotinamide, 25 .. . ... . oo oL
N 1{_’&?_‘%% mogﬁe OX -QI-—IOAO- €Nz, lr)uﬁﬁﬂ‘:’ﬁfi;?ﬂ-fé B 5 mi:th¥1 n’1cot1nam1de,

oro-3-ethoxy-benzyl)pip hthalimide

e PR DRI ) PP imarmice,

[I-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-amide, WO 2006/128803

Pé&ﬁ/t%é@ 8%% Ep}g‘i‘fé—1—y1-benzyl)p1per1 in-4-yi}-3-methyl-nicotinamide,

N-[1-(3-ethoxy-4-methoxy-benzyl)piperidin-4-yi}-5-methyl-nicotinamide,

N-[1-(4-chioro-3-ethoxy-benzyl)piperidin-4-vl|-6-(cyclopropanecarbonyl-amino) -
nicetinamide,

N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yi]-5-(cyclopropanecarbonyl-amino)-
nicotinamide,

S-acetylamino-N-{ 1-{4-chloro-3-ethoxy-benzyl) piperidin-4-yl]-nicotinamide,

N-[1-(3-ethoxy-4-methoxy-2-pyridine-4-yl-)piperidin-4-yl-benzyl]-5-methyl-
nicotinamide,

N-11-(3-ethoxy-4-methoxy-2-pyrimidin-5-yi-benzyl)piperidin-4-yl]-5-methyl-
nicotnamide,

rac-N-{1-[ 1-(4-chloro-3-ethoxy-phenyl) piperidin-4-yil-ethyl}-5-methyl-nicotinamide,
N-[1-(4-chloro-3-cthoxy-benzyl)-piperidin-4-yi}-isophthalamic acid methyi ester,

N-{1-(4-chloro-3-ethoxy-benzyl)-piperidin-4-yl]-isophthalamic acid,



N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-4-isopropyl-benzamide,
4-tert-butyl-N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-benzamide, N-[

Wﬁ(g{-chIoro-3-ethoxy-benzyl)piperidin-4-y|]-4-ethy|-benzamide

10

9(”4]3%3“‘%'&0-3-ethoxy-benzyl)piperidin-4-y|]-3-methy|-benfzg‘"ﬁ’i%ﬂjlc?,{'gm(’2513
N-[1-(4-chloro-3-ethoxy-benzyl)piperidinid-yl]-5-methoxy-nicotinamide,
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-y]]-4-methyl-benzamide, N-
12(A3éH|6?o§§215{ﬁ8§¥/‘-‘5QH2%5ﬁ5’§ﬁ]arﬁ%%‘%-%ﬁﬁ‘éﬁ%’-%’é?%ﬂ?&%?xy}"2‘mLthYI“
Neferiandhisid-Bhetieeicy-benzyl)piperidin-4-yl]-3-methoxy-benzamide,
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-2-methyl-benzamide, 10
NB{ 13 {H-cBl6rdiShethyospirenizifypipersinppylidbAdimatiyhig hpammice; - 2-
Nalde{drohipreni-athoxirpesgy) piperi.din-4-yl]-4-methoxy-benzamide,
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yi]-2,4-dimethyl-benzamide,
néﬁ@?ﬁ{’ﬁéhﬁﬁ( —@Wgﬁleﬁ%mzyﬁ)_— iperidin-4-ylcarbamoyl]-phenoxy}-2-methyl-
[1-(4-ch|o‘ro-3c>1-e qgfb-enzyl)plpen in-4-yl]-amide, N-[
19(15’%1%8‘?’0%%-& 3xy-%1e’nzyl)piperidin-4-yl] -3-dimethylamino-benzamide,

15 N-[1-(4-ch]oro-3-ethoxy-benzyl)piperidin-4-yl]-6-methy]-nicotinami

N LA RIS BT ) PR e oS- Phenowy £ ety
-3IBpiignatholy-benzamide,
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-3-methoxy-4-methyl-benza
mileld; [ bé B ZofilsBldipxblnasetdriybkylicylicidperidin-4-ylcarbamoyl]-phenoxy}-2-
[Ir{Archigrepssethaxy-benzyl)piperidin-4-yl]- amide, 20
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-2,3-dimethoxy-benzamide,
6-amiINO-N-[d(drChiREar3eHom Dpiperigindalb sNicatinamidemethy-
S-Q?iég-ﬁ;&i—% -chlofggi%%-%g’%l)piper%giéin:ﬂa;yl] ¥ﬂi%§tina£r2?de, N-[y
1-13(1&%]}? oro -ethoxy-benzyl)piperidin-4-yl] - 5-methyl-nicotinamide, WO
2006/128803 PCT/EP2006/062515 -17 L .
N A DU AT A SR RN -
1-(4-amino-3,5-diethoxy-benzyl)piperidin-4-yl] -5-methyl-nicotinamide,

NPT/ (it AR bpyt ARG S B2y Dkt asy fin-4-y1i-

15 }-Bamiithyl- nicotinamide, 5

20

25

N-[1-(3-ethoxy-4-methyl-benzyl)piperidin-4-yl]-5-methyl-nicotinamide,
pyrimidine-5-carboxylic acid [1-{3-ethoxy-4-methoxy-benzyl)-piperidin-4-yl}-amide,

pyrimidine-5S-carboxylic acid {1-(3-ethoxy-4-{luoro-benzyl)-piperidin-4-ytl-amide,

2-{4-[1-(3-ethoxy-4-methoxy-benzyl)-piperidin-4-yicarbamoyl]-phenyl }-2-methyl-

propionic acid methyl ester,

2-{4-[1-(3,5-diethoxy-4-fluoro-benzyl) -piperidin-4-ylcarbamoyl]-phenyl }-2-meth yl-
propionic acid methyl ester,

2-{4-[1-(3.5-diethoxy-4-pyrrol- 1-yl-benzyl)-piperidin-4- ylcarbamovii-phenyl }- 2-methyl-
propionic acid methyl ester,

2-{4-[ 1-(3-ethoxy-4-methoxy-benzyl)-piperidin-4-vicarbamoyl]-phenyl j-2-meth vi-
propionic acid,
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Nnfdo(d-gth@xy-IH-indol-6-ylmethyl)-piperidin-4-yl]-5-methyl-nicotinamide,
25 N-[1-(3,5-diisopropoxy-benzyl)-piperidil-4-yl]-5-methyl-nicotinamide,
W\@[?—Q@Q@%&%@@p‘%@ﬂéﬁ?ﬁ%&ﬁ%ﬁ&@- 1?35%&11 yl-6-methylamino-nicotinamide,
1-(3,5-diisopropoxy-benzyl -plperldln-4-yﬁ-3-methanesuIfonyl-benzamlde,

Nyl}: ﬂ-‘&ﬂb%?yzﬂ%&BQ&‘B@M@H&%M%%PA&%S%@@%-z_z~ 1]-5-methyl-6-

-3-methanesulfonyl-benzamidé, methanesulfonic aci
Szf’fp@%}?&ﬁgb]ﬁ%g{l}?&gggnzyl)-piperidin-4-y|carbamoy|]-phenyl ester, 5
methanesulfonic acid o ) o N
10 31l Edietrosy Ridaerd-Bldtemi-R2pFHeRy Pipsmig-nicotinamide,
ylcarbamoyl]-phenyl. ester, o S
N 8- Tt AR GBI PR aASA iSRG IS iFREBH
ide,
N4 etrdiisprrqupridihes Ay bingsis iipeiditAline s rritrrandstimans aén
zamide, N- [ 1-(3-ethoxy-4-pyridin-3-yi-benzyl)-piperidin-4-yl]
-SvphéttiSniicttimandiger ob meéthenrabuifoniciaci vl - 2.6-dimethyl-terephthalamic
3-{ki(B-ethoxy-4-pyridin-3-yl-benzyl)-piperidin-4-ylcarbamoyl]- phenyl ester,
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nicotinamide,



i0

6-amino-N-[
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N-[1-(3,5-diethoxy-4-fluoro-benzyl)-piperidin-4-yl]-5-methoxy-isophthalamic acid,
N-[1-(3,5-diethoxy-4-pyrrol-1-yl-benzyl)-piperidin-4-yli-5-methoxy-1sophthalamic acid,
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N-[1-{3,5-diisopropoxy-benzyl)-piperidin-4-yl} -6-isopropylamino-nicotinamide,
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N-[1-(3,5-diethoxy-4-fluoro-benzyl)-piperidin-4-yl}-3-(2H-tetrazol-5-yl)-benzamide,

5to-N- [

20 6-amino-N-[1-(3,5-diethoxy-4-imidazol- 1-yl-benzyl) -piperidin-4-yl}-nicotinamide,
N-[1-(4-cyclopropyl-3,5-diethoxy-benzyl)-piperidin-4-yl}-6-methylamino-nicotinamide,

6-amino-N-{ 1-(4-cyclopropyl-3,5-diethoxy-benzyl}-piperidin-4-yl]- 5-methyl-

nicoiinamide,

methanesulfonic acid 3-[ 1-(4-cyclopropyt-3.5-diethoxy-benzyl)-piperidin-4-
25  ylearbamoyl]-phenyl ester,

N-[1-(4-cyclopropyl-3-ethoxy-benzyl)-piperidin-4-yl]-3-methanesulfonyl-benzamide,
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20 N-[1-(2,6-diethoxy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-yl]-3-methoxy-5-
pyridin-4-yl-benzamide,

4'-fluoro-5-methoxy-biphenyl-3-carboxylic acid [ 1-(2,6-diethoxy-4'-fluoro-biphenyi-4-

yimethyl)-piperidin-4-yl]-amide,

4'-fluoro-5-methoxy-biphenyl-3-carboxylic acid [1-(3.5-diethoxy-4-fluoro-benzyl)-
25 piperidin-4-yl]-amide,

4'-fluoro-5-methoxy-biphenyl-3-carboxylic acid [ 1-(2-ethoxy-4'-fluoro-biphenyl-4-
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nicotinamide,
N-{1-(3,5-diisopropoxy-benzyl)-piperidin-4-yl}-3-methoxy-5-pyridin- 3-yl-benzamide,

N-{1-(3,5-diethoxy-4-fluoro-benzyl)-piperidin-4-yl}-3-methoxy-5-pyridin- 3-yl-

benzamide,

N-[1-(2,6-diethoxy-4'-fluoro-biphenyl-4-yimethyl}-piperidin-4-yl]-3-meth oxy-5-
pyridin-3-yl-benzamide,

N-[1-(2,6-diethoxy-4'-trifluoromethoxy-biphen yl-4-ylmeth yl)-piperidin-4- yl} - 5-methyi-

nicotinamide,

3-cyanomethoxy-N-[ 1-(3,5-diethoxy-4-fluoro-benzyl}-piperidin-4-yl]-5-methoxy-

benzamide,

N-11-{4-chloro-3,5-diethoxy-benzyl)-piperidin-4-yl]-3-cyanomethoxy-5-methoxy-

benzamide,
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nicotinamide,
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methoxy-phenoxy}-acetic acid ethyl ester, 5
{3-[]-(4-chloro-3,5-diethoxy-benzyl)-piperidin-4-ylcarbamoyl]-5-methoxy-ph
enox%i} acetic acid ethyl ester, {3- |

Eﬁgfﬂoxy 4'-fluoro-biphenyl-4-ylmethyl) -piperidin-4- y|8§%E§&%’8§/ﬁ62§1"
methoxy-ph. enoxy}- acetlc acid, {3-[ -32-

[-(4-chloro-3,5-diethoxy- eridin- 4 carbamoyl]-5-methoxy-pheno
xy}- 16+ ﬁgﬁgg&%@ugﬁ éfﬁﬁ%{ ‘éﬁé‘%ﬁ?@ﬁlwe Ceptable salts thereof.

Particularly preferred compounds of formula | of the present invention are
the fo Mwm i
N-[1-(4 CR o S ETh S S A i AR 4 S st “éﬁ%‘é?&# I

e B @9?8585}53@?3%%@% e
6.aming-N-[ " (4-chloro-3-ethoxy- ben i))lperldln -4-yI] -nicotinamide, N- [

1%4%1%?0?8@*@1%o%wb%ﬁﬂg}%mbérré%e RSy HicStREHHHEIRR |
1nic8tethoig.5-(tetrahydro-pyran-4-yl-oxy)-benzyl] piperidin-4-yl
}-5-methyl- 20 nicotinamide, N-|

1 3-eit3axyiddmethiidbheiazyl) pipebidinyg-pip ebidnethyl} riicotifaimidetiiNshide,
1-(3-ethoxy-4-methoxy-benzyl)piperidin-4-yl]-5-methyl-nicotinamide, N-[

1xEretiiostiddiveihoxyrbpyridinendsylpinedidia-dryEisefizdiyimethiithalamic
nigeiinamide 25

N-[I-(3-ethoxy-4-methoxy-2-pyrimidin-5-yl-benzyl)piperidin-4-y1]-5-methyl-

glﬁoﬂ!{nml%%twg, ,?40%9/ % @gﬁ 3%‘14:/ %%Sﬁ{ogqé n § ]?l%dmetl g mmo—

rmaceuticallyacceptable salts there eferre compou
fIHIRHEA R e present invention are the following: N-[

ethoxy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-y]]
g&nhét%ﬁﬁ%@g%mafnqm@mm [o:tphcnyl -4-yimethvi)-piperidin-4-yl]-5-methyl-
11(Reethaxyid'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-y1]-6-methylamino 5
nicotinamide,

6-chloro-N-[1-(2,6-diethoxy-4'-fluoro-biphenyl-4-yimethyl}-piperidin-4-yii -

nicotinamide,

6-aminoe-N-{ 1-(2,6-diethoxy-4'-fluore-biphenyl-4-ylmethyl) -piperidin-4-vi}-
nicotinamide,

N-[1-(2,6-diethoxy-4'-fluoro-biphenyl-4-ylmeth yl)-piperidin-4-yl} -6-isopropylamino-

nicotinamide,

N-{1-(2,6-diethoxy-4'-flnoro-biphenyl-4-ylmethyl)-piperidin-4-y1} - 3-hydroxymethyl- 5-
methoxy-benzamide,

N-{1-(4-chloro-3,5-diethoxy-benzyl)-piperidin-4-yl}- 5-methoxy-isophthalamic acid,

N-[1-(2.6-diethoxy-4'-fluoro-biphenyl-4-yimethyl)-piperidin-4- yl} - 5-methoxy-
isophthalamic acid,

N-[1-(2,6-diethoxy-3',5 -difluoro-biphenyl-4-yimethyl)-piperidin-4-yl]- 5-methyl-
nicotinamide,

3-cyanomethoxy-N-[1-(2,6-diethoxy-4'-fluoro-biphenyl-4-ylmeth yl)-piperidin-4-ylj-5-
methoxy-benzamide,



N-[ 1-(3,5-diethoxy-4-imidazol-1-yl-benzyl)-piperidin-4-yl]
-5-methyl-nicotinamide,
3,5-diethoxy-4-pyrrol-1-yl-benzyl)-piperidin-4-yl]-2,6-dimethyl-terepht

“h%%é (L8808 N PCT/EP2006/062515
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1 (2 6-diethoxy-4'-fluoro-biphenyl-4-yimekhyl)-piperidin-4-yl]-6-methylamin

0
N S eSS A S iy
nibbfﬁf@ﬁﬁd?é?ﬁomoﬁ@nw[oxy—benzamlde
1-(2,6-diethoxy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-y1] -
nicotiramigéndtsoxy-N-[1-(2,6-diethoxy-4'-fluoro-biphenyi-4-ylmethyl)-piperidin-4-

EyamineNdly(B:R-aistioxy-4'-fluoro-biphenyl-4-yhnethyl)-piperidin-4-yl]-
nicotinamide, N-[

1&%&&4@%@%% fuarosbipbenylodoyimethyD-pinardinAsyidin-4-y11- 5-methyi-

-6 |so ‘{ﬁ; amlno nicotinamide, N-[
oxy-4'-fluoro-biphenyl-4- ylmethyy]) piperidin-4-y1]

'3%'1??4%%%@ RS SRR A pipss e ek et

C%Q@OXNPPQHWEI’&MWQ 4'-fluoro-biphenyl-4-yimethyl) -piperidin-4-yl]

-5-m ethoxy- isophthalamic acid, N-[

1-(2,6-dlidthloxy=3tBitgiflioresdipherpld hrmwthyl)-piperid.,in-4-yl]-5-methyl

- 25 nicotinamide, 3-cyanomethoxy-N-[
1-(2,6-diethoxy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-yl]-5-
methoXybemEgEidac Wer2eos1easEs Pty E Fpos /b6 251porgsls of formula 1
raseNAH«(2]16 «aiedtimxy pefteibebipbéinytds Yimeehyhspipendinidayl]-3-(2,3-

dih ydr o xy- p rop o xy) - 5- m eth o xy-b en zamid e,

3- Cafbmyﬁm&ﬂiwol}ﬂula I can have one or more asymmetric carbon atoms and can

&8 H!"%‘H%%(}’m S rﬁ?ﬁ?aﬁé%‘?@%éY%ﬂ%ﬁQyﬁl&%%&q}Peﬁa%ﬂémex s such as, for

-5-methoxy-benza

6 ARUEN A S By R R BrsHa S AR 1 SRR A S-

n@mw:enmnaﬁﬂm@matcs or mixtures of diastereoisomeric racemates. The optically
active forms can be obtained for example by resolution of the racemates, by asymmetric
synthesis or asymmetric chromatography (chromatography with a chiral adsorbens or
eluant). The invention embraces all of these forms.

It will be appreciated that the compounds of general formula I in this invention
may be derivatized at functional groups to provide derivatives which are capable of
conversion back to the parent compound in vivo. Physiologically acceptable and
metabohcally labile derivatives, which are capable of producing the parent compounds of

general formula I in vivo are alse within the scope of this invention.

A further aspect of the present invention 1s the process for the manufacture of
compounds ol formula (I) as defined above, which process comprises

a) reacting a compound of the general formula



{3- [ 1-(2,6-diethoxy-4' -fluoro-biphenyl-4-ylmethyl)
-piperidin-4-ylcarbamoyl] -5- methoxy-ph.enoxy}-acetic acid, and
harmaceutlcally acceptable salts thereof. 10 Furthermore, t
&%H‘ﬁr{%gu?ﬁlcally acceptable salts of the compounds of formu

individually constitute preferred embodirffents of the present invention.
Compounds o formé[l n have e or more asymmetric carbon atoms
and cah Xt e ’Fgﬁﬁﬁg’f%%ﬁcgﬁsf%ure enantiomers, mixtures of
eyiihioraded wlcof g foimakample, racemates, optically pure
diastereoisomers, mixtures of diastereoisomers, 15 diastereoisomeric
racemates or mixtures of diaster6fsomeric racemates. The optically
active forms can be obtaipgd for £xample by resolution of the racemates,

by asymmetric synthesis or a% ptric chromatography
hdsg hens @ eluant). The invention

(chromatography with a chiral

embraces all of these forR&, 1t wiff be preciated that the compounds of
general formula I'in this inventionz20 nggybe derivatized at functional
groups to provide derivatives which are capable of conversion back to the
parent compound |n VIVO PhyS|oIog|caIIy acceptable and metabolically
labile ddwvaitRs RviRchnarR capanfssregroagiiigf e parent compounds

5 obygenansidfgrmedachin vivotasebisa withinpthe sedpedbthislinvention. A
further aspect of the present invention is the process for the manufacture
of 25 compounds of formg@ia'(l) as defined above, which process

comprises a) reactirg a campound of the gegeral fﬂrmula H NYAI HN

0 WO 2006/12880 " R2006/0625 : erein A is as defined
de ohoe formula OR, R2  1.A

T/}i,PZOOGI{)GZSlS

herein before, with an

wherein R® and R” are hydrogen, and, if desired, converting the compound of formula I
into a pharmaceutically acceptable salt, or, aliernatively,

b) reacting a compound of the general formula

N_A
| \‘-r IT
HN G

wherein A is as defined herein before,

with an alkyl halide of the formula

4%

wherein R! to R® and RY are as defined herein before and Hal is halogen,
15 with the addition of a suitable base to obtain a compound of the formula



[l R3/HR'0 wherein R', R2, R3 and R4 are as defined herein before, 5
by employing a reducing agent to obtain a compound of the formula OR'
NYA R3/NI"I-A RaR5 R5 wherein R3 and R5~ arePlyrq
§’ &“ff‘é’%’é“ﬁed converting the compound of formula | into a
pharmaceutically acceptable salt, or, altétnatively, b) reacting a compound
of the general formula H N A HNa YO Il 1.6 wherein A is as defined
herein before, with an alki#falide of the formpula OR R2 IV R3HalRR 5
3i 2 rr%:n before and Hal is
aselo obtain a compound of
/062515 35- ORIR2 N R3 1

1)6;'062: 5

and, if desired, converting the compound of formula I into a pharmaceutically acceptable

salt, or, alternatively,

¢) couphing an amine of the general formula

OR'
RA NH,
O/ V
R’ N
R' g2 R°
wherein R! to R® and R® are as defined herein before,

with a carboxylic acid of the formula

HO A

v

G

wherein A is as defined herein before,
10 byemploying a suitable coupling agent to obtain a compound of the formula

OR'
R EYA
U O 1
RB
R' g5 R®

and, if desired, converting the compound of formula [ into a pharmaceutically acceptable

salt. or, alternatively,



salt, or, alternatively, c) coupling an amine of the general formula OR' R2
NH2 R 3 Na N 5 R4 R5 R5 wherein R'to Rs and R" are as defined herein
before, with a carboxylic acid of the formula HO A'Y VI 0 wherej is as _

W&’ezrmﬁ(éjzﬁ@?ein before, 10 by employing a suitable coupling g%%’r?tgt&g% Gf?g%bb
a compound of the formula OR'R2 N AR N Ra R 5 R5 and, if desired,

converting the compound of formula | into g pharmaceutically acceptable
salt, 0?5 i) {*\}{}60386*693‘?% BT IEP2006/062515 - 36 d)

coupling an amine of the general formula OR, Rz NH2V R3/N Ra5R5
R wherein Rl to R5 anzd R5, as defined herein before, with an acid

chloride of the formuk NH,
v
9]

R4 F{5 RS'

wherein R! to R? and R® are as defined herein before,
with an acid chioride of the formula

CIYA -

5 O

wherein A is as defined herein before,

with the addition of a suitable base to obtain a compound of the formula

RA No _A
U T
RS
R' ¢ R®

and, if desired, converting the compound of formula I into a pharmaceutically acceptable
10 salt.

The invention further refates to compounds of formula I as defined above, when
manufactured according to a process as defined above.

Suitable reducing agents are preferably selected from the group consisting of
pyridine-BH3 complex, NaBH{OAc)z and NaCNBH3;. The reaction can be carried out
15 under acidic conditions by using an acid such as acetic acid or formic acid or an Lewis
acid (e.g. Ti(iPrO)4, ZnCly) or under basic conditions (no additive) in a suitable solvent
sach as dichloromethane, dichloroethane, isopropanol or ethano! (or mixtures thereof)
at ambient or elevated temperatures using conventional heating or heating by microwave

irradiation.

20 Suitable bases are preferably selected from the group consisting of tertiary amine
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CIA Y VII 50, wherein A is as defined herein before, with the addition of
a suitable base to obtain a compound of the formula OR'R2\ FN1A | R’

5 R5 R5 ft and, if desired, converting the compound of formule}Elplrgth%mﬁz 15
Wﬁhﬁ[%%’é%éﬁlcally acceptable 10 salt. The invention further refated o
compounds of formula | as defined abov&, when manufactured according

t rocess as defined a able reduc preferabl
S o RS B BT A b mits B dinofropy
l\féiBﬂ-F(@mé)@éﬁ‘félAN@@NW@W@WB@%E%@@%%&%%&@%Q

acidic conditions by using an acid such as acetic acid or formic acid. or an

Lewis Siwidie epubiifr @t CiR) sacider basiowdivditidns houadatisioe) NN -

i%@M&@dﬂﬁ;ﬂab\(ﬁ@t@l@hﬁaﬁdéﬁ@@@i@)@l@%ddﬁﬁﬂi@(%@“ﬁ@ dimethyl-
4?% et!ﬂgi%%%ﬁ%y t@ﬁﬁ%ﬁi{%ﬁ@ﬁ"ﬁ” RIS mino)

es using conventiona eatlng or heatin y mICFOWG.VG

gﬂﬁw DO SentAbIEHALES A PATSTERE B SR G OGO R gl e (FATU:
ctl}riea@tmfg d;fztémqryoamm@eW@E@mm@@gom@@waﬂ@aew&smdm@mﬂ

basgssheh-agisahan s BB NatietldsaprerylamingiRMER)@nd
gﬁfj@iﬁ&%’ lzl%tﬂgl(%m Hs}gfﬁ?%%ﬁﬁé ARYpNOLgaNLCRassR AU &%OBRB%S@&{R are

ate (K2C03 coupling agents for the reaction
%ﬁbogbl&g %ﬂﬂpa?ﬂﬂf‘gg%grg NSg dimethylaminopropyl)-3-ethylcarbodiimide
hydzoc,hlonde (EDCI), NN -carbonyldiimidazole (CDI) and (benzotriazol-1-yloxy)-tris-

(dimethylamino)-phosphoniuvm-hexafluorophosphate (BOP),

As described above, the compounds of formula (I) of the present invention can be
used as medicaments for the treatment and/or prevention of diseases which are associated
with the modulation of SST receptors subtype 3.

“Diseases which are associated with the modulation of SST receptors subtype 57 are
such discases as diabetes mellitus, particularly type 2 diabetes mellitus, impaired fasting
glucose, impaired glucose tolerance, micro- and macrovascular diabetic comphcations,
posttransplantation diabeies mellitus in patients having type 1 diabetes mellitus,
gestational diabetes, obesity, inflammatory bowel diseases such as Crohn’s disease or
ulcerative colitis, gastrointestinal motility disorders, malabsorption, autoimmune diseases
such as rheumatoid arthritis, osteoarthritis, psoriasis and other skin disorders, and
immunodeficiences. Microvascular diabetic complications include diabetic nephropathy,
diabetic neuropathy and diabetic retinopathy, whereas macrovascular diabetes-associated
complications lead to an increased risk for myocardial infarction, stroke and limb
amputations. Gastrointestinal motility disorders include gastrointestinal motility
disorders associated with reduced motikity {e.g., gastroparesis, ileus, constipation).

The use as medicament for the treatment and/or prevention of diabetes mellitus,
particularly type 2 diabetes mellitus, impaired fasting glucose or impaired glucose
tolerance is preferred.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

Further, the invention reiates to compounds as defined above for use as



carbonyldiimidazole (CDI), N,N'-dicyclohexylearbodiimide (DCC),
1-(3-dimethyl- 5 aminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI),
1-[bis(dimethylamino) methylene]

WH RS E P z0l0[4,5-b]pyridinium-3-oxide hexafluorophosph&te (A U§2515
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1-hydroxy-1,2,3-benzotriazole (HOBT); 38 -
O-benzotriazol-I-yl-N,N,N',N'-tetramethyl- uronium tetrafluoroborate
(?@Wﬁ}ltﬁé}ﬂ%‘fﬁ&%m%%&% -Eﬁgtl&}iﬁﬂ tﬁﬁ/}ﬁﬁ’iﬁ%}ﬁm active substances for the
phicgphohindlhaxafisiophbdsbets BOPyardstireikevdréherreciobtiphiry SST
agepisaraublsetected from the group consisting of
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI),

N,N'-carhamyldiimidazaleAC B anehRenzeliiazoklnviaxyd#iSthe treatment and/or

(di;@x%ﬁ%% ”8%%?36%@93%?%%%&@8&‘%8 b '&95’81%%%%@09 Dr<Rp %%g;gt%?§§1btme
apove, the compounds of formula ﬁ. 0] e present Invention can

uSetlad Metied anesifeT RS eSS T %%V@PB?&HH%H%}I dfiselemgn or
whighadre associated 15 with the modulation of SST receptors subtype 5.
"Diseases which are associated with the modulation of SST receptors

subtypehd rare tiuchdise asies ax dizhetes coelitois; darticedady dypecZor the
diabgtesmelitus,imaaied B RiNg. SMEAS & PRS0GOS IRIRFARGS of SST
micro- and acr%vascular diabetic complications, posttransplantation
dfgg@@g%ﬂé?}- Sih patients having type 1 diabetes mellitus, 20

gestational diabetes, obesity, inflammatory bowel diseases such as

Crohn' S dSUHER- She iearafTd Laiftido SstSinteSmmT Mottt arassdyeve for the
nakibsgiption redicimeninedise isegn auch HSTietratoidohfiseies which are
ogteqasthditishpseriasis anenoshes Bkingiserders, il immunodeficiences.
Microvascular diabetic complications include diabetic nephropathy,
g?aEeti@ﬂ&%@p@&h}é&%q&@b%tm@tEh?ﬁaﬁmamaqgam@%m@l@ﬁ below, by
labetes-assoclate complications to.a rea TISK 10r .. -
AT A2 SO RS 8 G R AR gpcion
mfoReRsIPaEhs vy EATBIMSERRAT THBMTY (Bl BraR Skdsulinddg art
withinteduoegmabtilityc{the. cgastapalesisgiidlspconstipationed he s ads
magicanant fae theteateent RMUOL PreMabtio n.afdiabatestmallitisited in the
Parlieylafly, e ¢ diabetes melilusmpaiied aging glucose or impaired
glucose% tolerance’is prgfgrreg. e invention therefore also relates to

pharmageutical compositions comprising a ,compound as, defined abov
and & pS AL EU Ry AR e N AR G ST Anar S0 ane” EGrRE e

INYERIGAS EIEESRS otRpBlnd S asifane d ebeva bt dkahegs for the synthesis of

the intermediate aldehydes are described in scheme 4 and scheme 5.

A suitably protected form of 4-amino-piperidine 1 (P means protecting group),
e.g., protected by benzyl or as teri-butyl-, or ethyl carbamate (see Protective Groups in
Organic Synthesis, T.W. Greene, Wiley-Interscience 1999) can be first coupled with a
carboxylic acid of formula 2 (X = OH) by employing a suitable coupling agent such as for
example 1-{3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), NN -
carbonyldiimidazole (CDI) or (benzotriazo!l-1-yloxy)-tris-{(dimethyvlamino)-
phosphonium-hexaftuorophosphate (BOP) and a suitable base, e. g., N,N-diisopropyl-
ethylamine (DIPEA), typically in a solvent such as dimethylformamide (DMF),
dichloromethane (DCM}, dichloroethane (DCE}, or tetrahydrofuran (THF) at room or
elevated temperature. Alternatively, the protected 4-amino-piperidine 1 can be coupled
with an acid chloride of formula 2 (X = CI) by emploving a suitable tertiary amine base
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WO 2006/128803 PCT/EP2006/062515 - 38 therapeutically active
substances, particularly as therapeutic active substances for the
treatment and/or prevention of diseases which are associated with the
WRARAEEHDF SST receptors subtype 5. In another embodifieRERF6/062513
invention relates to a method for the treattnent and/or 5 prevention of
diseases which are associated with the modulation of SST receptors
st I8 °8;Whithniie 8 d3HhbAdR Shdthinfsterid et issnna F ftthula
[tewpaatar ar afipirhaile Thelmyertiomdurthiep reldlesnotiriuserofip can then be
ComRALDdsasdelinesalnvederibe dpaleent aneNarREavanton &fid treatment
disgasesuiieh-ate assosiated with e modulatipnial S A0SR0, e
subtype 5. In addit n, the Thventon relates to the use o compounds as
deHBedbEGR 61 the preparation of medicaments for the treatment
and/or brevenatiom ofiti seadéshwidtic e derssooiciedawithate: koadidation
of SST(¢aGAMINTS SHUhRME Ra ThRCARMAHAMR: QB Bal REBH (OAC)s,
manufagiuie Py ie-methors aenbelon, By ke melpeds BN unger
the examples or by analo ous meteho S. Appropriate reaction conditions
for the TAURAADG LIS At kiR S Ssdshieiamahnnthd i) DCE.
Startingtimatéristeraremsithiemcammeteiaty avaitdbtetor canada! prapareid fyy or
mfethO(i.Sbg’«iB_@l@g_QH@l&@ﬁdﬂvaﬁk]@ﬂi§£ﬂ&@1ﬁ€i@é@lv@ytmﬁﬂ%m§%ﬁiQ@EﬁBt
refere .cited in.the .t 1 the e ,or , |
tne art 0 e B R SRR S Y AR AR e
accompignéeN et ovdm g Td SEREHTP 5 <EHe & 99 scheme 3,
respectively. Methods for the synthesis of the intermediate aldehydes are
descrid8d it $ehatne diamPEEn St SN P FotE it 6 Fmilest latter can
4-abriaipHpipe hidise dhRdrisanstpedteetingngren ) the gy, porbectedHeyiree
b%@@({;@rﬁ@%@ r&«'l_‘ﬁ%!ﬁ%&n%ﬁ)}m{ lza%taﬁmﬁ% g(ﬁ%@_r '%%%ﬁ@‘l&'@é}?léﬁﬁﬂﬁ f@Rction
Orgg@x'ﬁ %yr&%helsgs_ dTm\éthslg?ene, Wiley-Interscience 1999) can be first
Wif apé’aré)oxy ic acid of formula 2 (X = OH) by employing a
suitable coupling agent such as for _.I%
1-(3-dimethylaminopropyl)-3-ethyleaftioditriide hydrochloride (EDCI),
N,N'- carbonyldiimidazole (CDI) or

. . . . a G
(benzotrlaﬁ?[\li-l-y oXy &tﬂg(dlmﬂhylamﬁ)ﬂ)- A < _C
XA N N—P
H
3

1 2

O ]
A—{\! N # 2
H © A‘%
R O’ 1 s i N
OR QR
E RS
ROR O I
RE H or R3 Hal
4

I R o RYRT R

I v

20 Alternatively, the reaction sequence can be performed in reverse order according Lo

scheme 2, namely first performing the alkylation (as previousiy described) with the



W(%%f’l‘:’ﬁ’ 6’fxfgtrahydrofuran'(THF) at room or elevated tempe]F
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15

phosphonium-hexafluorophosph ate (BOP) and a suitable base, e. g.,
N,N-diisopropyl 30 ethylamine (DIPEA), typically in a solvent such as
dimethYIformamide (DMF), dichloromethane (DCM), dichloroethane
CH{EP2006/062515
Alternatively, the protected 4-amino-pipéidine 1 can be coupled with an
acid chloride of formula 2 (X= Cl) by employing a suitable tertiary amine |
b%@‘\ﬂﬁ@’?%%?l%@%@ﬁflﬂé‘ﬁ*@%%’é%@é‘l%mi%@ RASHILE Bi5P Bigg, usne e
iPENEIZ e DIREAC D DENN OB OSBNIF HCEb O op fsdrbatianenipeiagipabove).
teatierddheramida sriacheneds Siepua)(sideoprolectBRlgrosnIcarbiignd amine
b% &%ﬂ]g\éﬁ%&@ﬁ Q g? B QﬂW&?&iﬁ%%@f%g E&%fbgfore affords the desired
hydrogenation or acid treatment (see Protective Groups in Organic
SYRTHRSRSBAVEY. She liberated amine Il can then be 5 alkylated (step c):
1. by reaction with an aldehydes Il under reductive animation conditions
(employing a suitable reducing ager@%@kﬁé}s py-BH3 complex,
NaBH(OAc)3, NaCNBH3 under acidic (e.g., acetic acid or Ti(iPrO)4 or

ZnC12 as additive) grungderchasic conditions (no addi;ive) ina solveat
SL'!,Ch as dichlorometha C,;M),SDCE, 10 ethanol, isop‘g@p@f R
mixtures thaygof,at inbignt 6r elevated temperatire,or 2. bydifect

alkytati ith alkyl halidés IV i solvents.such as DMF or DCE
ambient or elevated temperatute iij th& presence of a suitablg tertiag )
amine base (e.g. Et3N, iPrNEtZ-or-fiorganic base (e.g. K2C03). A case?”
the aromatic moiety A is substituted By an ester function, the latter can 15
subsequently be saponified by methgds well known in the art tp [jberate
the free carboxylic acid which can form a twitter ion together with the
tertiarég amino function present in the piperidine moiety. Scheme | Csa

H2N M-P + X A H-GN-P 2 3 ~/ R
A ()
R4

or
R R HO” A CT/U\A
I %I VII v

Hydroxy substituted amides § (scheme 3) react with suitable halides, mesylates,
tosylates or alcohols transformed into any other suitable leaving group in a polar solvent
such as N,N-dimethylformamide or acetone and a suitable base (e.g., C:CO3, KoCOs) at
room or elevated temperature, by Mirsunobu reaction with alcohols activated by a
mixture of triphenylphesphine and diethyl- or di-rer-butyi-azodicarboxylate, or by
analogous alkylation reactions giving modified amide compounds 9 (step a). The
transformation of compounds 9 (scheme 3) into compounds I-B can be performed in
perfect analogy to that of compounds 3 (scheme 1) into compounds §. Compounds I-B
(scheme 3} which contain an ester function in the ether substifuent R™0, can be used as
such or can optionally be saponified, e.g., using lithium hydroxide in & solvent like
tetrahydrofuran/water to give compounds I-C carrying an acid function in the ether
substifuent R0,
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b A4 R5R5, O HN A-~ R*"pR'OR, HNH OR!/R~ R"R3R~orll R'/H
R'/HallRp 4 RsRIII IV 20 Alternatively, the reaction sequence can be
“Performed in reverse order according to scheme 2, namely first
&?PS?Hﬁﬁ@%he alkylation (as previously described) with the Py EP2006/062515
2006/128803 PCT/EP2006/062515 -40%econdary amino group of a
suitably protected 4-amino piperidine (step a), e.g., using a
tert-butylcarbamate protective group%%gé@‘ia?otective Groups in Organic
Synthesis above). Subsequent removal of the protecting group (step b)

ling ef the Ilberated mine V WItB carboxylic acid VI or a aC|d
chlgﬁx{é ed be affor@s th 5c oun
C)R e2 /IRz$aP R5 ORb
\ORorx4R|R FQR—
8 9

N rerrrr——————

4 4
H R OR’

1G o 2
i-B
R’ e o R5
____d.....................,, R12 N N RS
H
Rt OR'
R =5
I-C

The requisite aldehyde partners III are either commercially available or can be
obtained by alkylation (scheme 4, step a) of the phenolic aldehydes 11 with alkyl halides,
alkyl mesylates or alkyl tosylates in a polar solvent, e.g., DMF, and a suitable base, e.g.,
CsCOs, KoCO3, at room or elevated temperature, or by Mitsonobu reaction with alcohols
activated by a mixture of triphenylphosphine and diethyl- or di-tert-butyl-
azodicarboxylate, or by analogous alkylation (step b) of the phenolic carboxylic esters (or
acids) 12. In the latter case, reduction of the esters 13 by a suitable reducing agent, e.g.,
diisobutylaluminum hydride or LiAlH4 at temperatures between -78 OC and ambient
temperature in & solvent like THF will provide the alcohols 14 (step ¢). These can then be
oxidized to the aldehydes I, preferably with MinO, as oxidant in DCM (step d).



6b OmrR5 ORSANNRSCH2NNR HR4 OR'O O R4 ORr rR3R2
0 R3 Rz HO~A CIA I VI VII V Hydroxy substituted amides 8 (scheme 3)
react with suitable halides, mesylates, tosylates or alcohols transformed

Wﬂt@%&f%ﬁ'ﬁer suitable leaving group in a polar solvent 10 sUCH &&2006/062515

5

N,N-dimethylformamide or acetone and £suitable base (e.g., Cs2CO3,
K2C03) at room or elevated temperature, by Mitsunobu reaction with
alcohols activated by a mixture of tlﬁ%%%%hosphine and diethyl- or
di-tent-butyl-azodicar%ylate, or by analogous alkylation reagtjgns giving
modified amide compounds 9 (step a). The transformatign of ¢ompounds
9 (scheme 3) intésgorfbounds I-B can be performed in 15%grfect analogy
to that of compounds 3 (scheme 1) into compounds H;Comounds I-B
(scheme 3)5\3)\/ ichCegtain an ester funcyion in the ether '
can be used as
hydroxide inzé c , q
carrying an acid fupetion in the ether substituent R140. WQ,2006/128803
PCT/EP2006/062515 -41 Scheme 3 HO(~O~( 'ai0~~ ~i0~ 82 N vN 0-~ a
RZNNO-~bl@ 0O 9813/00 RR1s 123iP R1z - N~N32 '(-/'}--~(~ H

c
O~ _H OH
R d Rt
R’ *
Rr® o} R® o-R
RE R2
I 14
a
O _H
Rd
11
= OH
?12

4-Halogen substituted acids 15 are known or can be prepared by methods well
known in the art. Double alkylation, reduction and ensuing oxidation as described in
scheme 4 provides 4-halogen substituted aldehydes 18 (scheme 5, steps a, b and ¢).



HRIJR-RNNHOR' 10RaR2I1-B R14i00s dR12RRs HN~~~R "\
OR1 Ra R2 I-C The requisite aldehyde partners Il are either
commercially available or can be obtained by alkylation (scheme 46 steﬁp
Wﬂ %}Pfﬂésﬁ??enolic aldehydes 11 with alkyl halides, 5 alkyl n{'ecslif EEQpe2s13
alkyl tosylates in a polar solvent, e.g., D#F, and a suitable base, e.g.,
Cs2C03, K2C03, at room or elevat?ég temgzrature, or byMitsonobu
reaction with alcohols activated by of triphenylphosphine and
diethyl- or di-tert-butyl- azodicarboxylate, or by analogous all%,flation (step
b) of the phenolic carblaxylic esters (or acids) 12. In thelatten case,
&

diisobutylalumjnum hydride or LIA1H4 at temperatu&as betveen -78 C and

ambient. ten% atire.n a solvent like EHE will providettiesajcohols 14
(step c). These ca n be oxidizedtothe dtdehydes | fera/biy with
Mn02 as oxids ‘ Qstep d). WO 2006/12880F 06/062515
-42 Scheme 4 HRHR OO O RR4Db Hal
135 16
I o
O H OH
R ¢ Rt
R’ R
R’ o~ R® o
Hal Hal
18 17
d
O H
R4
R
R’ O
RE
I

~ 4-Fluoro aldehydes 18 (Hal=F) react with imidazole or triazoie in solvents like

dimethylsalfoxide (DMSO) or dimethylformamide (DME) in the presence of a base like

5 potassium or sodium carbonate at elevated temperatures to provide aidehydes III with R?
representing a nitrogen linked imidazole or triazole moiety. 4-Iodo aldehydes 18 (Hal=I)
react with cycloalkyl or aryl boronic acids in the presence of catalysts like (PhsP)4Pd or
Pd(QAc); / tricyclohexylphosphine and a base like KsPOy in solvents or solvent mixtures
including toluene, water, tetrahydrofuran, 1, 2-dimethoxyethane or DMF to give

10 aldehydes ITT with R” representing aryl or cycloatky! (step d).
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R3OHR30 R2R212131cOHOH R4dR4RaO.RR30.R R2R2
114 aOH R411 R3OH R2 4-Halogen substituted acids 15 are
known or can be prepared by methods well known in the art. Double

WNB R duction and ensuing oxidation as described in 3 SEHERIROA62515

provides 4-halogen substituted aldehyde® 18 (scheme 5, steps a, b and

c). WO 2006/128803 PCT/EP2006/062515 -43 Scheme 5000 0 R4

R4 a REBIMRFBARGRIPAEITS 4 IPBCePR GHP R dRiAl in the experimental
part,

The following tests were carried out in order to determine the activity of the
compounds of formula (I).

A CHO cell line stably transfected with a plasmid encoding the human subtype 5
somatostatin receptor (GenBank accession number D16827) was obtained from
Buroscreen. Celis were cultured and used for binding and functional assays.

Membranes of these cells were prepared by sonication in the presence of protease
inhibitors and subsequent fractionating centrifugation. The protein concentration in the
membrane preparation was determined using a commercial kit {BCA kit, Pierce, USA).
Membranes were stored at —80 °C until use. After thawing, membranes were diluied in
assay buffer (50 mM TRIS-HCl at pH 7.4, 5 mM MgCl and 0.20 % BSA (bovine serom
albumine}) and subjected to dounce homogenization.

For binding studies, 0.1 ml membrane suspension, corresponding to app. 6 x 107
mol receptor, was incubated for 1 hour at room temperature with 0.05 1M I-labeled
tracer {11-Tyr somatostatin- 14, Perkin-Elmer) and either test compounds in varying
concentrations or, for the determination of non-specific binding, 0.001 mM non-labeled
somatostatin-14 (Sigma-Aldrich, Buchs, Switzerland). The incubation was stopped by
filtration through GF/B glassfiber filters (Unifilter, Perkin-Elmer) and washing with ice-
cold wash buffer (50 mM Tris-HCl at pH 7.4). The bound radioactivity was measured
after application of a scintillation cocktail (Microscint 40, Perkin-Elmer) and expressed as
disintegrations per minute (dpm).

The receptor concentration was determined in a prior saturation experiment where
a fixed, arbitrary amount of membranes was incubated with a concentration range of
radio-labeled tracer. This allows estimating the total number of specific binding sites per

amount of protein (i.e. Buax), typically between 1 and 5 pmol/mg.

The concentration of the test compound required 1o result in half maximal
inhibition of binding of the radio-labeled tracer (ICso) was estimated from a
concentration-versus-dprn graph. The binding affinity (Ki) was caleulated from the ICs
by applying the Cheng-Prussoff equation for single binding sites.

For functional experiments, 50°000 cells were incubated in Krebs Ringer HEPES
buffer (115 mM NaCl, 4.7 mM KC1, 2.56 mM CaCl,, 1.2 mM KH;PO., 1.2 mM MgSOy,
20 mM NaHCOs and 16 mM HEPES, adjusted to pH 7.4) supplemented with 1 mM



R30IRR30'RiHalHal 1817 1dOH R4 R3/0~R" R2 Il 4-Fluoro
aldehydes 18 (Hal=F) react with imidazole or triazole in solvents like
dimethyl.sulfoxide (DMSO) or dimeth,ylformamidc (DMF) in the presence

Y PEERe 5 potassium or sodium carbonate at elevatedtfehfe4thEs®
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to provide aldehydes IIl with R2 represeffing a nitrogen linked imidazole
or triazole moiety. 4-lodo aldehydes 18 H react with cycloalk or ar
RO SN MBS B Ao RAPHEP P G PO A T
trfoysdolie jiphidsphindyarith ddyssgitike K SPOHomds brevityine sohgentrations were
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paffMPhefeliweviby tests were carried out in order to determine the activity
of the compounds of formula (1). 5 A CHO cell line stably transfected with
a plasiiiiet encedingitheoh tmartsubtypens tsomtastidtill reeeptalreliect (1.e. ECso)
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pRSTSAER! INREITEIY eh U sORANT HHCH S TaRTg RIEFrEg AT e test
preteppeodcentratemincthientbd niehrbeane preparddiorhwas detettyinedr se the

U%mt%p%megpdahkm@g%k@ RigEgddR0)-MemRranaaware-pieed at
C until use. After thawing, membranes were diluted in
uorescence graph
The compounds of the present invention exhibit K; vaiues of 0.1 nM to 10 uM,
preferably K values of 1 nM to 500 nM and more preferably 0.1 nM to 100 nM for
hurnan subtype 5 somatostatin receptor. The following table shows measured values for
sciected compounds of the present invention that are antagonists as assessed in functional

experiments.
SSTRS
K; (nM)
Example 6 126
Example 30 38
Example 35 19

The compounds of formula (I} and their pharmaceutically acceptable salts and
esters can be used as medicaments, e.g. in the form of pharmaceutical preparations for
enteral, parenteral or topical adminisiration. They can be administered, for example,
perorally, e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine
capsules, solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g.

in the form of ointments, creams or oils,



assay buffer (50 mM TRIS-HCI at pH 7.4, 5 mM MgC12 and 0.20 % BSA
(bovine serum albumine)) and subjected to dounce homogenization. For
binding studies, 0.1 ml membrane suspension, corresponding to app. 6 x

WY ABA{E| receptor, was incubated for 1 hour at room tefrfpEFARIRE/ HRH S
0.05 nM i25I-labeled tracer (11-Tyr sonioestatin-14, Perkin-Elmer) and
either test compounds in varying concentrations or, for the determination
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concentration measured 5 using a fluorescence-based commercial kit

26 according o stheiinanuiastiran (Eithetnter :6A MR 1 EXiga0\w@eXds, consistency-

improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer
substances, solubilizers, colorants and masking agents and antioxidants come into
consideration as pharmaceutical adjuvants.

The dosage of the compounds of formuia (I) can vary within wide Hmits depending
25 on the disease to be controlled, the age and the individual condition of the patient and
the mode of administration, and will, of course, be fitted to the individual requirements
in each particular case. For adult patients a daily dosage of about 1 mg to about 1000 mg,
especially about 1 mg to about 100 mg, comes into consideration. Depending on the

dosage it is convenient to administer the daily dosage in several dosage units.

30 The pharmaceutical preparations conveniently contain about 0.1-500 mg,
preferably 0.5-100 mg, of a compound of formula (1).

The present invention will be further explained by reference to the following

illustrative examples. They are, however, not intended to limit its scope in any manner.



The concentration of the test compound to induce a half maximal effect
(i.e. EC;0) as well as the efficacy as compared to 0.15 nM
somatostatin-14 were determined from

W HEEAREION-versus-fluorescence (arbitrary units) graphs. EGT fg006/062515
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determination of 10 potential antagonism;/0.15 nM somatostatin-14 was
applied together with the test compgunds and the concentration of the

test compounds to half maximally reVEr98'fe effect of somatostatin-14

(i.e. IC50) were deduced from concentration-versus- fluorescence graphs.
THRPEBYHIHGEAS of the present invention exhibit k, values of 0.1 nM to 10

M, 15 preferably K; values of | nM to 500 nM and more preferably 0.1 nM
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in the form of ointments, creams or i&MRIS 20061128803
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SHANNACRUIEARN ¥eteptable salts, into a galenical
administration form together with suitable, non-toxic, inert, therapeutically
compalfibtetitle compound was prepared from commercially available 4-chloro-3-

hydroxy-benzoic acid as follows: 4-chioro-3-hydroxy-benzoic acid (3.0 g, 17 mmol) was
dissolved in DME (15 ml) and KxCOs (4.7 g, 34.0 mmol) and EtI (6.0 g, 38 mmol) were
added and the reaction stirred for 6 h. The reaction was then diluted with water and
extracted with EtOAc. The organic extracts were dried (NaxSO4) and concentrated o
afford 3.6 g (91% vield) of 4-chloro-3-ethoxy-benzoic acid ethyl ester. The crude ester
was then dissolved in THF (20 mL.) and cooled to -78 °C under Ar. Di-
isobutylatuminium hydride (95 mL, 1M in THE, 95 mmol) was then slowly added (15
min), the cooling bath removed on completion of addition and the reaction allowed to
reach 0 °C (1h). The reaction was then cooled to -78 °C, the excess hydride was quenched
by cautious addition of IN HCIL The mixture was brought to room temperature, the
organic separated and the agueous extracted with EtOAc. The combined organic were
dried (Na;SQO4) and concentrated to afford 2.9 g (100% yield) of 4-chloro-3-ethoxy-
benzyl aicohol. 2.94 ¢ (16 mmol} of the crude alcohol was dissolved in DCM (15 mLj
and MnO; (5.5 g, 63 mmol} was added. The reaction was stirred for 16 h, after which
time the reaction was filtered through Hyflo and concentrated. The residue was purified
by flash column chromatography (EtOAc:Heptane 1:4} to vield 1.5 g (52% yield) of the
title aldehyde.

*H NMR (300 MHz, CDC13): 8 1.51 (¢, J= 7.1 Hz, 3H ), 4.19(q, J= 7.1 Hz, 2H), 7.37-
742 {m, 2H), 7.55 (d, J= 9.0 Hz, 1H}, 9.94 {5, 1H).



5 solid or liquid carrier materials and, if desired, usual pharmaceutical
adjuvants. Suitable carrier materials are not only inorganic carrier
materials, but also organic carrier materials. Thus, for example, lactose,

"%%ﬁ‘t%f%%r derivatives thereof, talc, stearic acid. orits s g@é’r’r%g%bh
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used as carrier materials for tablets, coatéd tablets, dragdes and hard
gelatlne capsules. Surtable carner matenals for soft gelatine capsules are,

ii 3 E8 i A e semi-solid and liquid
polyols (d end|n on the nature of the active ingredient no carriers are,
howeVAC R GiRsERe THE Craid e sist | deidimenohpeanaayed b AT IBM o-
maperidisdor.the procliciiohaofsolatibiistant syrops) sr&J6t etamiplegnd sodium
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gI cero vege]ta\b e Olls itablecarrier materials Tor Supposli orles
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Example 2

N-11-(4-Chloro-3-cthoxy-benzvlhipiperidin-4-vl]-2-morpholin-4-vi-isonicotinamide

The title compound (16 mg, 34%) was prepared analogously to example 1 by
coupling of 1-(4-chioro-3-ethoxy-benzyl)piperidin-4-ylamine with 2-(4-morpholinyl)-4-
pyridinecarboxylic acid. MS; 459.4 (MH™)

Example 3

1 H-indole-4-carboxvlic acid [ 1-(4-chloro-3-ethoxy-benzylipiperidin-4-vll-amide

The title compound (13 mg, 32%) was prepared analogously to example I by
coupling of 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-ylamine with indole-4-carboxylic
acid. MS: 4124 (MHE™)



-47 Examples Abbreviations Ar = Argon, Bee = tert-butyloxycarbonyl, CDI
= 1,2-carbonyldiimidazole, Cl = chemical ionization, DCE =

dichloroethane, DEAD = diazenedicarboxylic acid diethyl ester, DCM 5 =
W&dﬁ%ra’fﬁ@thane DME = dimethyl ether, DMF = drmethylfolrﬁ?‘aﬁ?a)é’msbl“

DMSO = dimethylsulfoxide, EDCI = - 49-
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride, EtOAc =
ethyl acetate, El = electron impact ( ), Hyflo = infusorial earth,

Kieselguhr filter ard) ISP |on spra posr{uve (mode) ISN |on spray

a-

magnetic resonance 10P = protectrng group, py = ndrne THE =
tetrahﬁar@mrerpmmﬂdtmﬁrahé%éﬂ@aéw gcnsry to example 1 by
le(dTinloso 13 ethidxye b atvypipetidinpdpyt donihidazokd witinicotetayRidénn vl

5 adrioRlorarSrethexvinepgajdehvde The title compound was prepared
from commercially available 4-chloro-3 15 hydroxy-benzoic acid as

follows: 4-chloro-3-hydroxy- benzorcﬁaglgé -9 9, 17 mmol) was dissolved
in DMF (15 ml) and KZCOB (4. 79, mmol) and Etl (6 0 g, 38 mmol)

adissand 81 g e dlhiec
i s g R e

4-chloro:3-6 enzo ¢ ac

d@g@%&qﬁln%r(mqﬁﬂtanaéﬁar@@ww@eﬁ%r@rw M 6- dlmeﬁwiamm
10 isabotiytelaerinildrhydide 19% N8 2294) iVBHE,795(MA0l) was then slowly

added (15 min), the cooling bath removed on completion of addition and

the reaction allowed to reach 0 C (In}amhh&@action was then cooled to

-78 C, the excess hydride was quenched by cautious addition of IN HCI.

Thermixtune wass hiaugnbiasaanpiemperaiyreophendfnaranic separated
and the aqueous extracted with EtOAc. The combined organic were

dried. (ﬁl@%%g)gatﬁmlﬁgr@@n{ga@%mﬁﬁa&@p%;%&é%ﬂ%{wbe Q)cﬁimple 1 by

4-chl ro 3 Xy-.ben Icohol 4 m the crud
W%{)Su %?\/Fé d& en? 7&3 ga(ljé yP %e rﬁ% 1 150 &éa rauc acid
15 Tn@hﬁéaé%nl%ﬁrr% ?oMfG‘H%T@iI%Hrch trme the reactron was

filtered through Hyflo and concentrated. The residue was purified
Example 7

N-T1-(4-Chloro-3-ethoxy-benzyhipiperidin-4- vl -benzamide

Benzoyl chioride (17 mg, .11 mmol), EtzN (20 uL, 0.15 mmol) and 1-(4-chloro-3-
ethoxy-benzyl)piperidin-4-ylamine (27 mg, 0.1 mmol) were shaken in DMF (0.5 ml) for
20 16 h, after which time the solvent was evaporated and the residue purified by reversed
phase HPLC (MeCN:H,0) affording the title compound (22 mg, 60%). MS: 373.4
(MH")

Example 8

1H-indole-7-carboxylic acid [ 1-{4-chloro-3-ethoxy-benzyDpiperidin-4-vll-amide

25 Indole-7-carboxlic acid (19 mg, 0.12 mmel), Et;N (20 L, 0.15 mmol), EDCI {25
mg, 0.13 mmol) and 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-ylamine (27 mg, 0.1
mmol} were shaken in DMF (1.0 ml) for 16 h, after which time the solvent was



30 by flash column chromatography (EtOAc:Heptane 1:4) to yield 1.5 g
(52% vyield) of the title aldehyde. iH NMR (300 MHz, CDC13): 8 1.51 (t, J=
7.1 Hz, 3H), 4.19 (q, J= 7.1 Hz, 2H), 7.37- 7.42 (m, 2H), 7.55 (d, J= 9.0

WR2UPEY (s, 1H). WO 2006/128803 PCTIEP2006/0625F5 1 /HE)f/062515

10

20

1-(4-Chloro-3-ethoxy-ben7yl)pioeridin-4flamine
4-Chloro-3-ethoxy-benzaldehyde (1.4g, 7 mmol) was mixed with )
b%"@%@ﬁ%ﬁnmdp%%wa}ﬂ‘éﬁ@?%‘g@,d%’ﬁf&‘isfa??d@eé%i@%fcfa ‘-mit hatenie the
DEOMceDBpL)] Atinspditin . tidcétdxyBérbhydride (1.8 g, 8 mmol) was
added. The reaction was stirred for 16 h after 5 which time the reaction

was diluted with DCM, washed withizatupddéd NaHCO3, dried (Na2S04)
and concentrated affording [1-(4-chloro- 3-eth.oxy-benzyl)piperidin-4-yl]-
carhamic atiddentthutyl esten (Arked96%yivhitd pvagsidedzdiredily in the
next step. The crude product was dissolved in TFA (25 ml) and stirred for
0.5 h aftermbigthtiientine’ T/ Waswenmevedddndelo@auym, Redssidue

redi j . ' - 10 : dri ‘.
o A e e e B ey D bon
y&fiSw solid. IH NMR (300 MHz, CDCI3): S 1.37-.49 ( m, 5I4), 1.77-1.81(
ifYISHYL 250MEH) J= 11.4, 2.2 Hz, 2H), 2.62-2.77 (m, 1H), 2.79-2.95 (m,

2H), 3.44 (s, 2H), 4.10 (q, J= 6.9 Hz, 2H), 6.78-6.82 (m, 2H), 6.95 (d, J=

9.0 Hz, 1H), 7.26 (d, J= 8.1 Hz, 2HExkEiple 10
c)N-fl-(4-Chloro-3-ethoxv-benzyll)piperidin-4-yl]-6-imidazol-1-yl-nicotinami
dé-:e( Bumidé0ylinthbtinic adid (2 bamg] Bibd-iimehyanskaixi(dd® mg, 0.12
mmol) were dissolved in DMF (0.5 ml) and shaken for 1 It. Then
1-(4-chipsaideethopyn e ZyhRiPeddin-ylaping (24mgudylkdrmnalpwasy
agél?gliﬁ‘g&%9'&1-%8{2)}8-QMEGQL%JMD‘%%@&Q?ﬂ e iaeeuon s, zoic
for 16 h, after which.time the Solvent was evaporated 20 and the residue
pﬁﬂﬂe]t\fflﬁy‘j'?&ﬁe%ﬁﬁ ﬁ)hase HPLC (MeCN:H20) affording the title

compound (18 mg, 41%). MS: 440.4 (MH') Example 2 N-f
1-(4-Chloro-3-ethoxv-benzyl)piperid#2898-2LmorphOlin

-4-yl-isonicotinamide The title compound (116 mg, 34%) was prepared
afaldddashigraisipra-hepevlipiperidin-4-vil-4-ethyl-benzamide

The title compound (25 mg, 63%) was prepared analogously io example 8 by
coupling of 1-(4-chloro-3-ethoxy-benzyljpiperidin-4-ylamine with 4-ethyllbenzoic acid.
MS:401.4 (MH™)

Exampie 12

N-[1-{4-Chioro-3-ethoxy-benzyl)piperidin-4-vi}-3-methvi-benzamide

The title compound (22 mg, 56%) was prepared analogously {0 example 7 by
coupling of 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-ylamine with 3-methylbenzoyl
chloride. MS:387.4 (MH™)



25 coupling of 1-(4-chloro-3-ethox3-benzyl)piperidin-4-ylamine with
2-(4-morpholinyl)-4- pyridinecarboxylic acid. MS: 459.4 (MH') Example 3
1H-indole-4-carboxylic acid

W IYHBIY-3-ethoxv-benzvl)pi]2eridin-4-vi]-amide The title BoMPAIAEERLS

10
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20

25

mg, 32%) was prepared analogously te 8kample 1 by 30 coupling of
1-(4-chloro-3-ethoxy-benzyl)piperidin-4-ylamine with indole-4-carboxylic
acid. MS: 412.4 (MH' ) WO 2006/128888!0:E1/EP2006/062515 -49
Example 4 N- f

The trtle compound (22 mg, 49%) was prepared analogously to example 1

by colpfitigiofor@rentordBetityuise AEIBiserainuAkITI sEape S by

eogtihdsilforythiobenzaicwagited@ipdsetiditMHumxample Shkfhoxynicotinic
L Chigra-Z-eihoxyohenzypingkginsylng-gimgiylamino-nicotinamide

The title compound (11 mg, 26%) was prepared analogously to example 1

by coupling of 1-(4-chloro-3-ethoxy:benzyl)piperidin-4-ylamine with
6-dimethylamino 10 nicotinic acid g@‘% Chem. 1999, 9, 2293) MS:

417.4 M Exau%'n\;d;ﬂe6l\{flZ

comp Om 480/ red analo ousl to examp le 1 b
coupnq% e 36.%3%9 DIRYRERTAR Yiemple 7 by
isopRtiTglamid ackions %@H@w B‘erzyj)gmrmel ézrﬁ@)nnrswme wnepprzoyl
Example MMN3EF-@aRIoro-3-ethoxy benzyl)piperidin-4-vll-benzamide
Benzoyl chloride (17 mg, 0.11 mmol), Et3N (20 ph 0.15 mmol) and

1-(4-chloro-3- ethoxy-benzyl)piperidigadpitansine (27 mg, 0.1 mmol) were
shaken in DMF (0.5 mI) for 20 16 h, after which time the solvent was

(MeCN: H20) affordrng the title compound (22 mg, 60%). MS: 373.4
The title compound (27 mg, 66%) was prepared analogously to exampie 7 by
couphing of 1-{4-chlore-3-ethoxy-benzyl)piperidin-4-ylamine with 4-chlorobenzoyl
chloride. MS: 407.4 (MH).

Exampie 16

N-[1-{4-Chloro-3-ethoxy-benzyliniperidin-4-vl}-3-methoxy-benzamide

The title compound (26 mg, 65%) was prepared analogously to exampie 7 by
coupling of 1-{4-chloro-3-ethoxy-benzylipiperidin-4-ylamine with 3-methoxybenzoyl
chloride. MS: 403.4 (MHE™).

Example 17

N-I1-{4-Chloro-3-ethoxy-benzvbniperidin-4-yl}-2-methvl-benzamide

The title compound (24 mg, 63%} was prepared analogously to example 7 by
coupling of 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-ylamine with 2-methylbenzoyl
chloride. MS:387.4 (MH™).



(MH") Example 8 1H-indole-7-carboxylic acid f
1-(4-chloro-3-ethoxy-benzvl)piperidin-4-yll -amide 25 Indole-7-carboxlic
acid (19 mg, 0.12 mmol), Et3N (20 L, 0.15 mmol), EDCI (25

WRHSH 2R -(4-chloro-3-ethoxy-benzyl)piperidin-4- ylamlne E‘Tgﬁfdowfﬁbﬁ

mmol) were shaken in DMF (1.0 ml) for 35-It, after which time the solvent
was WO 2006/128803 PCTYEP20061062515 -50 evaporated and the

residue purified by reversed phasefﬁﬁﬁé%%CN H20) affording the title
com ognd (12 mg 29% : MS 412 4 (MH4 Exsample 9

The title compound (7 mg, 17%) was prepared analogously to example 8

by couplingtefconpuiierc :etho%y-warpiipise damedcyninexsmple & by

Aetsoprapyienizoitorc il cfbSy4dikh HliMptrdbxanpteiddwith 2,5-dimethylbenzoic
4-text-Butyl-N-11-(4-chloro-3-ethoxv-henzvl)piperidin-4-vll-henzamide The
&prf?égao 13 mg, 30%) was prepared analogously to example 8 by

Chloro 3-ethoxy-benzyl)piperidin-4-ylamine with

4-tent-butylbenzoic acid. MS: 429.5 (MH+) Example 11 15
N-[1-(4-Chloro-3-ethoxv- benzyl)pipMA ethyl-benzamide The title

comound gously to example 8 by

4- ethyIIben20|c aC|d MS 401 4 MH+) Example 1. 2 20
N-i1-(4ACEhistocsnRBRY-BéringPierihhaoorisdrmetingonehafitarihé by

10 tidevpdimpeiindi(22me 35880k waspyb paredi and oig atistywtohekamilexytoyzoyl

15

20

cokpling Qfd- ﬁ@ﬁhlpfg@ ethoxy-benzyl)piperidin-4-ylamine with
3-methylbenzoyl

Example 20

N-11-(4-Chlore-3-ethoxy-benzylipiperidin-4-v1} -2 4-dimethyvi-benzamide

The titie compound (3 mg, 8%) was prepared analogously to example 8 by
coupling of 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-ylamine with 2,4-dimethyibenzoic
acid. MS; 401.4 (MH").

Exampie 21

Nanthalene-1-carboxviic acid [ I-{4-chloro-3-ethoxy-benzyhiniperidin-4-vii-amide

The titic compound (26 mg, 62%) was prepared analogously to example 7 by
coupling of 1-(4-chioro-3-ethoxy-benzylpiperidin-4-ylamine with 1-napthoyi chloride.
MS: 423.4 (MH").

Example 22

1-(4-Chlore-3-ethoxy-benzvlipiperidin-4-v11-3-dimeth

Adamino-benzamide

The title compound (14 mg, 33%) was prepared analogously to example 8 by
coupling of 1-(4-chioro-3-ethoxy-benzyl)piperidin-4-ylamine with 3-
dimethylaminobenzoic acid. MS: 416.4 (MH").



chloride. MS:387,4 (MH+) WO 2006/128803 PCT/EP2006/062515 -51
Example 13 N-F 1-(4-Chloro-3-eth.oxy-benzyl)piperidin-4-yll -
5-methoxv-nicotinamide. The title compound (9 mg, 23%) was prepared

W ATBYLER] to example 8 by coupling of PCI/EP2006/062515
I-(4-chloro-3-ethoxy-benzyl)piperidin-4-yfmine with 3-methoxynicotinic 5
acid (J. Med. Chem. 2000, 43 (16), 3168). MS: 404.4 (MH"). Example 14
N-f 1-(4-Chloro-3-ethoxy-ben zyl)pi ! 1-4-methyl-ben zamide The
title compound 22 mg 56%) Was prepared analoously to example 7 by

4- methylbenzoyl 10 chlorlde MS 387 4 (MH) Example 15
N-F1-(Zehidrecgpthaty-beizyipipesiamparol-aneharsreslyén 2amiae Stihe
tideugompelin {21 ang 368BoxWaanprb p A di Anal ogalistywiohexamplgnidayinic
s cquplingsofgk- -ﬁgjle 0-3-ethoxy-benzyl)piperidin-4-ylamine with
4-chlorobenzoyl 15 chlorlde MS: 407.4 (MH"). Example 16

N-F1-(4-Chloro-3-ethox - henzyl)plpggglﬂqg y)|-3-methoxv-benzamide ‘De
title compound (26 mg 65%) was prepare analogously to example’> by

X{ﬁmlnng

N F1-( ChI ro-3- etho nzv r|d|n 4 vll-2- met nzamide T
e coipofﬁ?\a%&wg e 559’3%%&%? dn(%%w%yet%gx %hlf‘*y
cevphhgest 1-(4- dﬁ@m%f:&ﬁwaymw@ﬂmmﬂmm@ with

10 2«dhetthokennayl 2bichterites: M5S:38¥14 (MH"). WO 2006/128803
PCT/EP2006/062515 -52

Example 25

N-T1-(4-Chloro-3-ethoxy-benzvDpiperidin-4-vi] -3-methoxy-4-meth vi-benzamide

The title compound (29 mg, 69%) was prepared analogousty to example § by
coupling of 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-ylamine with 3-methoxy-4-
15 methylbenzoic acid. MS: 417.4 (MH").

Example 26

Benzol 1 .31dioxole-5-carboxvlic acid [ 1-(4-chiore-3-cthoxy-benzvlipineridin-4-vl1-amide

The title compound {24 mg, 56%) was prepared analogousty to example 7 by
coupling of 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yiamine with 3.4-dioxymethylene
20 benzoyl chloride, MS: 417.4 (MH™).

Example 27

N-[1-(4-Chloro-3-ethoxv-benzvD piperidin-4-vi]-2.3-dimethoxv-benzamide

The title compound (6 mg, 14%) was prepared analogously to example 8 by
coupling of 1-(4-chloro-3-ethoxy-benzylipiperidin-4-ylamine with 2,3-dimethoxy-
25 benzoic acid. MS:; 433.5 (MH™).



Example 18 N-11-(4-Chloro-3-ethoxy-benzyl)piperidin-4-yli
-2,5-dimethyl-benzamide The title compound (4 mg, 10%) was prepared
analogously to example 8 by coupling of

WO AIHHRIB-ethoxy-benzyl)piperidin-4-ylamine with 2,5-dil&tHiREASEE

10

15

25
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5 acid. MS: 401.4 (MW). Example 19 ~34-
N-II-(4-Chloro-3-ethoxv-benzyl)piperidin-4-yll -4-methoxy-benzamide The
title compound (24 mg, 60%) was nalogously to example 7 by

10 coupllng of 1 (4 chloro 3- ethoxy benzyl)plperldln -4-ylamine with
A ah lep b obanzyapipeyid Nidcopnamide

N- 11 (4 hIoro 3 ethox yy benzyl)plperldln -4- vll 2,4-dimethyl-benzamide
The title @o@ﬁ@@n&%@%@@%ymm@pﬁé@@mégéagw foreseamysteagino-

bm&&lﬁm@ﬂmgoqmg(él@hi@r@mrmymenzy@ pipefigiskdwstaminednitth DMEF (5
%ﬂﬁ@é RENFeIFAgidaMD aﬁQ#w%M ik Example lNapibalens: cool.

1 -car xyllc cid [1- (é]loro 3-etho %rg(g iperidin-4- VII mide T dried
G CEBSLALH 3 T €29 APy B og S 1B B aThBIE iy &
2@%&@%@@@@@%@ “Bhetrsidibenyynplserivifiashrainine ditpmatography
Lemapehaydehloride 1) Mifsrd23. W )plorample 22 24%).

Nedh by Mm%rﬁtﬂ%b@e@wﬁg@ ﬂ%@ﬁylhﬁad'ﬂs%thy@mmmni@wdw
2)132 e%éﬂg y%%%rﬁ%ﬁﬁ%"%g 2376)was Prepared,anal %90”8%3’(111 1H), 413 (q, J
14@8&@8@&@@@&5@1%7%@%@ ASyfelitrivie. With, 3.06 (s, 1H), 7.28 (d, /=78

dimetiylaminoherzeic 1atids MS s 46,48 @ KE). WO 2006/128803
PCT/EP2006/062515 -53 Example 23 N-F

1-(4-Ch.loro-3-ethoxy-benzyl)piperigigmdyH-Bymethyl-nicotinamid

5- Amino-N-i 1-{4-chloro-3-ethoxy-benzvDipiperidin-4-vl]-nicotinamide

The title compound (0.18 g, 37%) was prepared analogously to example 28 from 1-
(4-chloro-3-ethoxy-benzyl)piperidin-4-ylamine and 5-aminonicotinic acid.
Y1 NMR (300 MHz, DMSO): § 1.29 (1, J= 7.0 Hz, 3H), 1.42-1.49 { m, 2H), 1.62-1.67 (
m, 2H), 1.91-1.99 (m, 2H}, 2.71-2.76 ( m, 2H), 3.25 (m, 2H), 3.60-3.77 (m, 1H). 4.04 (q,
J=7.0Hz, 2H), 6.80 (d, J= 8.1 Hz, 1H), 6.98 (s, 1H), 7.19 (s, 1H), 7.27 (d, /= 7.8 Hz,
1H ), 7.94 (s, 1H), 8.07 (s, 1H), 8.15 (d, /= 7.5 Hz, 1H}.

Example 30

N-{1-{4-Chloro-3-ethoxv-benzvD piperidin-4-vli-3-methyl-nicotinamide

a) N-{1-Benzvl-piperidin-4-vl}- 5-methvl-nicotinamide

4- Amino-1-benylpiperidine (2.0 g, 11 mmol), 5-methyl-nicotinic acid (1.7g, 13
mmol) and EDCI (2.6 g, 14 mmol) were dissoived in DMF (30 ml) and stirred for 16 h.
The DMF was evaporated and the residue dissolved in DCM, washed with H>O, dried
(Na:SO.) and concentrated. The title product (1.3 g, 40%) was isolated by crystathization
of the residue from EtOAc.

'H NMR (300 MHz, CDCls): 8 1.47-1.63 ( m, 2H), 2.0-2.04 ( m, 2H), 2.15-2.23 {m, 2H),
2.39 (s, 3H}, 2.84-2.88 ( m, 2H), 3.53 (s, 2H), 4.0-4.05 (m, 1H), 6.01 (d, /=75 Hz,
1H), 7.23-7.33 (m, 5H), 7.90 (s, 1H), 8.54 (s, 1H), 8.72 (s, 1H).



WP Y%
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e The title compound (3 mg, 8%) was prepared analogously to example 8
by coupling of 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-ylamine with
6-methylnicotinic 5 acid. MS: 388.4 (MH'). Example 24 N-f

#5%33 ethoxv-benzyl)piperidin-4-yll -3.5-dimethoxy- BErZERAIIE P RE
title compound (24 mg, 56%) was prepaféd analogously to example 7 by

coupling of ,11!(4 chlorg-3-ethoxy-benzyl)piperidin-4-ylamine with 3,5 10
et .Pf}uc..LW%%—iﬁlH) Example 25 N-F
1-(4-Chloro-3-ethoxy-benzyl)piperidin-4-y11-3- methoxy -4-methyl-benza
de Th¥- &ﬂéﬁwﬂp@aﬁad@s;(m% BN A gty Ho Pd(OH}w’C
eiaimplen8 byclcoexptingloh - ¢rehiloreBaethidiy ibén@yl) piperidined 3/ famiine
gxml@gmém@&l mb@;meaagigmgmamﬂmmmwe
enzo | C aci
f B %(%%‘c%&r enzg\)/ XI‘) 8rlk§[ld ﬁsalwgir%%%o%]er %I%g %ogng%ound (24
m§, 1%%’1%) AR Rd Anal 8dsﬁ$5{of%>?éﬂﬁp}e ¥ byS Edbipting &F> (s 3H).
12(49eh 6 6a8-8H @EB 1z Dpipdnidi -4 38 rinel Wity 3cdibiynieth{dede 9.0
28 hapgoylehigrige, M 4144, (MH'). Example 27 N-f
1-(4-Chloro-3-ethoxy-benzvl)piperidin-4-yfl-2.3-dimethoxy-benzamide The
tile 9MmpOneh(6 M L4V WA PreparatianAlogously- Ie-example.8 by
coupling of 1- (4 -chloro-3-ethoxy-benzyl)piperidin-4-ylamine with

g 2,3-dime &@E{H&@C}@ (M}%lﬁ%?’ )&ﬂ\/l Eﬁéoéﬁ{%&?@@/i{ﬁé,?@% mmol}, 4-

P T1EP2006106251
Oemérél)(?f@e?%;z%aﬁﬂéﬁs% B RO B ELOH (12 1 L) was added
1@1@@@%@@{@@;@%%&%&9%. fOHLY %{%U(Ie.%lpm ififfol);2 mmol). The
6rasBiRe- v alisiienaid 1 (O] 71@r RRMmal and FEE (02840l P uriteal by
WL XS B MORCONH,0) affording the title compound (22 mg, 57%).
MS: 388.4 (MH")

5

Exampie 31

N-[1-{3.5-Diethoxy-benzvDpiperidin-4-vll-5-methyl-nicotinamide

a) 3.5-Diethoxv-benzaldehvde | CA 120355-79-5]

The title compound was prepared analogously {0 example 1 by reaction of 3,5-
dihydroxybenzaldehyde with ethyliodide in DMF using KCOs5 as base.

by N-11-(3.5-Dicthoxy-benzvDpiperidin-4-vil- 5-methvl-nicotinamide

The title compound {13 mg, 33%) was prepared analogously to example 30 from 5-
methyl-N-(piperidin-4-yi)-nicotinamide and 3,5-diethoxybenzaldehyde.
MS: 398.5 (MH™).

Example 32

N-T1-(4- Aminoe-3.5-diethoxy-henzylpiperidin-4-vii-3-meth vl-nicotinamide

a) (4- Amino-3.5-diethoxy-phenvl)-methanol

To a solution of 4-amino-3,5-diethoxy-benzoic acid ethyl ester (2.8 g, 11.05 mmol,
prepared as described in Helv. Chim. Acta 1977, 60, 3025-3034) in dichloromethane (50



5 ml) and heated to 60 C for 24 h, after which time the reaction was
allowed to cool, poured into dilute NaHCO3 and extracted with EtOAc.
The combined organic was dried (Na2S04) and concentrated. The

WS ARME purified by flash column chromatography (DCNVHESFYUe/062515

10

15

20

3¢

9:1-4:1) affording the title product (0.12¢f24%). 1H NMR (300 MHz,

McOD): §1.43 (t, J= 6.9 Hz, 3H), 1.58-1.65 (in, 2H) 184193?81, 10 jn

2B 310G wrslehf oS Sadvadied ushpd @i hystede ) ged ol
4B ¢, 1 M=s@18itdzin2dHph 1618851 (th a8  YeHz [ ) 6188 689 (niniHie Fuolng bath
(5@:1415'\)5:(:7 o%&é@h;ﬂetﬁ@oﬁédlﬁbh ABA-THE (e, chbdks 8530ids w8 dhdS by

uou 1?1 19 0? é%gll @thzl\gz(grg‘o 5§ le%rgn? s%mgfﬁ B%@@/ Dﬁjpﬁf d 'ﬂ"xé S%Hidxﬁed

-nlcotlna e 15 The title comp o {was prre
aﬁ%’fb‘&@d’ﬁy qﬁr@g%wﬂl%%m@emane 5% 200 ml) and (2 X 150 mL), the
(4achioned B eroxpiizerszy bipewdnwrigiaihin 08l 5. drrid one ddaisoacid.

ﬂdﬂ Mﬁix@@@ﬂyl Hzp BMB0)indet 20 (ted Présbultzandtie L delndte(iin patfied with

%‘u@ én’emgab@ﬁ&ghv on sﬂmd clu mgzﬁl)th a fg&%ieélt of h%%dél%’%i(}lir){i aﬁ:)tateo(4 S

o Ty b é‘% gt § CSYTPRH0E:98 (s, 1H), 7.19 (s, 1H), 7.27
( HJHWB (B0 MﬁM—CP@iMS(é ALK, B0 1B 88 (b 9=2H 8 HE, m-y= 7.0
Examip 2805, 2H), 6.50 (s, 2H).
N-(1-(4-Chloro-3-ethoxv-benzyl)piperidin-4-y11-5-methyi-nicotinamide a)
No(LrBenav-pinaridiadnuh;adepsiyl-nicotinamide
4-Amino-l-benylpiperidine (2.0 g, 11 mmol), 5-methyl-nicotinic acid (1.7g,

;3 25 %Wgoéf%xﬁillgnﬁ?@hé%[?&ﬁslédﬁme%%%?;ﬁﬁﬁ@?ﬁgdﬂ(@%,@%%)ml) in
[ r was e rated a e residue dissolve
n%@&&%&évﬁsﬂﬁ%eﬁ%ydr 3% Na @Q hd conéeéln?ra]%ela UTRS it e
oFeEiRth( & dilisood fversis blstled By %Ws&%ﬁﬁm‘féﬁﬁi WiRHAE SRS S0 mL)
Etdtd bbNMRAI0QaMEZh 4549 CAR) 0Sel MESDGBr (vid i )).2Q-280% (i the title
ZEB4 mchid-53 A ho 32, IMSoBR)1 484 37 s %%%é( t@z?ﬁk))y ggg((ﬁ,fl?ﬁ?a Hz,

m IS
%i) 55% é%ﬁ 91?& M?O%’Z%%OS PCT/EP2006/062515 -55 b)
> M]%thyl o J&%%}e({ dip- 4e¥|)02|c—:gﬁtzlnn7a I?eerldm 4-vi}-5-methyl-nicotinamide

The title compound (14 mg, 34%) was prepared analogbusiy to example 30 from 5-
methyl-N-(piperidin-4-yl)-nicotinamide and 4-amino-3,5-diethoxybenzaldehyde.
MS: 413.5 (MH™)

Example 33

N-{1-[3-Eihoxv-3-{tetrahdro-pyran-dvl-oxvi-benzvllpiperidin-4- vt }-5-methvl-

nicotinamide

a) 3-Fthoxy-5-(tetrahydro-pyran-4-vioxy)-benzaldehvde

To a mixture of triphenyiphosphine (1.18 g, 4.49 mmol) and DEAD {0.76 mL, 0.85
£, 4.89 mmol) in anhydrous THF (10 mL) was added 3-ethoxy-5-hydroxy-benzoic acid
methyl ester (0.80 g, 4.08 mmol, prepared as described in WO 9905123 Al) and
tetrahydro-pyran-4-ol {0.42 g, 4.08 mmol), dissolved in THF (10 mL), at 0 °C under Ar.
After stirring for 6 I, the solvent was partially removed by evaporation under reduced
pressure, water (50 mL) added and the reaction mixture extracted with ethyl acetate (3 x



N-(I-Benzyl-piperidin-4-yl)- 5-methyl-nicotinamide (1.3g, 4 mmol),
Pd(OH)2/C (0.1 g) and cyclohexene (2 ml) were heated at refiux in EtOH
15 mLﬂ)zIfor 2 h, after which time the reaction was filtered hot throu

“é) 3. The filtrate was 5 concentrated to afford the titfe" 36’“?%8‘6(%251“
as a white powder (0 9 g, 98%). 'H NMRS(300 MHz, DMSO): S 1.33-1.46 (

71-1.75 ( 5 (s, 3H), 2.49-2.5 2 3-2.96 (m,
T 0 SR R a7 O oM, ey B by
8T 52t H) u@)hpq.l(qglmeé;mgmug_@gﬁdhy crude material ielding 0.64 g (56%) of 3-
behayl)pipestitingd-ylbrmethyb-nicotnaiide d hdiba Saittibit®ivas directly used
Ckﬂ%ﬁg}géﬁls@ W&'Q'Ebﬁé%%lyﬁgéﬁgdmﬂf (@?rﬁﬂgdi% 1)91“%’123?}0)%% benzoic acid
S S ek e L8 Al o R CENTE O
SNEIRpTEInElBio (hAdIR TR rrewttionh ke spienisiue ﬁumtm@wh

time radsreaneentiaiec:and Pluitie dby Heversediphaseddiiéd with diethyl
(MEQNS@%@IQLPQQ g, ihe tite.co U}Q&HB‘M&%&%@ %) M@M&r@@ﬁzﬂg 056¢g

A Bl TR RSB HymamoD) was
10 3dspiseddxLBE 288 Hyaé Mr012b85 8. 20 Bl tites coAsgoOfier Wising at xt
prepzireth aralogousiyioexaniieci bydcdagfionraf $bsc?@nt removed by

d@ 59%¥%€§£%@£%n %&S%%QQ&H@ 0RME H?Eaaéo!ﬁt%%@rﬁg Pﬁ)ﬁﬁnﬁ) was
T e S e T R el e
PR NS pepidhsaQd piflicsiraptae ahia sfdp@t%&%@mambhyde. MS:
15 388 NNRH3)0 REExam@le FR1N4H(AFAMINGS 3H), 1.66-1.76 (m, 2H), 1.91-1.98 (m,
5ﬁ{?t'3q96\!3g%"(%bllq'éﬁlﬂe§"§8;‘ﬁ9aﬂ rﬁTQ}?}hs% ?@'&Eﬁj;?ﬁm,z AHA-AMD 47 (1m, 1),
??1 E%\% Igth(g)n t?elgr:lzélc %%l)d gt'% gg?r (2.8 g, 11.05 mmol,

prepared as descrlbed in Her Chlron Acra 1977 60 3025 3034) in
d IAASAET N Y n A % gl n‘ 5 -t h 1-

nicotin am1de

20 The title compound {16 mg, 34%) was prepared analogously to example 30 from 5-
methyl-N-(piperidin-4-yh-nicotinamide and 3-ethoxy-3-(tetrahydro-pyran-dyl-oxy)-
benzaldehyde, MS: 454.6 (MH™)

Example 34

1-(3-Ethoxyv-4-methvi-benzvDpinperidin-4-vil-5-meth vi-nicotinamide

25  a) Bthoxy-4-methyl-benzaldehvde [CA 157143-2(-9]

The title compound was prepared in analogy to example 31 by reaction of
commercially available 3,5-dihydroxybenzaldehyde with ethyliodide in DMF using
KoCGs as base.

by N-T1-€3-Ethoxv-4-methyl-benzvh piperidin-4-vil-5-methvl-nicotinamide

30 The title compound (13mg, 35%) was prepared analogously to example 30 from 5-
methyl-N-(piperidin-4-yl)-nicotinamide and 3-ethoxy-4-methyl-benzaldehyde.
MS: 368.5 (MH").



-56 mL) at O C under Ar was slowly added diisobutylaluminium hydride
(27.6 mL, 27.64 mmol, 1 M solution in dichloromethane) over a time
Wperlode of 15 min, the cooling bath removed on completion of addition.
Qﬁé’r"’%gﬁ Yhe excess hydride was quenched by cautious AdditiortBpae2sts
sat. solution of potassium sodium tartraté8(10 mL). The solidified 5 mixture

was extracted with dichloromethane (5 x 200 mL) and THE (2 x 150 mL),
the combined organic phases wasHEHIRE R ater (3 x 100 mL), dried over
M SO4 cncentrated by evaporatlon under reduced pressure and the

thie 3i gt hihesaaldg FCDCIS) 8142 (t, J= 7.0 Hz,
3H) 382(brs 2H) 405(q J 7.0 Hz, 2H), 4.54 (s, 2H), 6.50 (s, 2H). b)
4IRminie-3)Bplistibxyberepaide hydesTeed so | Do 69934,

(4-amino-3,5- dlethoxy phenyl) methanol (O 79 g 3 74 mmol) in DMF (20

stlrred 15 for 24 It at rt, fllteredthrough Hyflo the flltrate extracted W|th
ethyl al‘fle&atee(stﬂ 0@, 3% andrtperodmbinecparghnic iphasés dreeshopie 80 from 5-
%&%ﬁ@é&%%iﬁ@ﬂﬂﬁss 1NN MHZ,

Dbﬁ ﬁlf . g;% ;)BH), 4.15 (g, J= 7.0 Hz, 2H), 4.50 (br s, 2H),
N-11- (4 Amlno 3.5-diethoxy-benzyl)piperidin-4-yll-5-methvl-nicotinamide 20
The title compound (14 mg, 34%) v%ﬁ%%?é%%@ed analogously to example
30 from 5 tmethl -N- (plperldln 4 yl)dnlcotlnamlde and .

AR Y 25 |cot|nam|de a)
3- Ethoxy 5 (tetrahvdro pyran -4-vloxv)-benzaldehvde To a mixture of

triphenysHBlspHiRe ¢RIEswgs 2raor s eiid DIEA DS e e notaB o £4:89

mipoRyip-Bahydraus THBE%LOve) was dtid e 3-ehoxuS:hydroxrbenzeic

acid Mg %taﬁwn(%‘%% Gut B RMRHERHRd REAe5erRed in WO

15 9993a% 68‘%4 DMSO0): 8 1.32 (t J= 7.0 Hz, 3H), 4.12 (q, J= 7.0 Hz, 2H), 7.34-
7.41 (m, 1H), 7.47-7.56 (m, 2H), 9.87 (s, 1H).

b} N-[1-(3-Ethoxv-4-fluoro-benzyl)piperidin-4- v11 - 5-methyl-nicotinamide

The title compound (11 mg, 30%) was prepared analogously to example 30 from 5-
methyl-N-(piperidin-4-yl)-nicotinamide and 3-ethoxy-4-fluoro-benzaldehvde.
20 MS:372.5(MH")

Example 37

N-11-[3-Fihoxy-4-{ 1-ethvi-propoxyi-benzvl| piperidin-4-vl - 5-methvi-nicotinamide

a) 3-Bthoxv-4-( I-ethvl-propoxy)-benzaldehvde

The title compound was prepared analogously to example 31 by reaction of 3-
25 ethoxy-4-hydroxy-benzaldehyde with 3-bromo-pentane in DMF using KpxCOs3 as base.
MS: 237.1 (MH™).



30 tetrahydro-pyran-4-ol (0.42 g, 4.08 mmol), dissolved in THF(10 mL), at
0 C under Ar. After stirring for 6 h, the solvent was partially removed by
evaporation under reduced pressure, water (50 mL) added and the
“?Q&é)?ﬁﬂ?’fﬁ'&ture extracted with ethyl acetate (3 x WO 2006/15&§8(306/062515
PCT/EP2006/062515 -57 50 mL). The-é@mbined organic phases were
drled over MSO4 the solvent removed hy evaporation under reduced

) Hho cthalspronoxyidacn syl 1%,61;;;5&}174 ;zk}b‘i-methvi nmicoiinamide

ethoxy -5- (tetrahydro pyran -4-ylo %}/g) ben20|c acid methyl ester which was
directly s EEC RO HBL{ HePETH 4 SHisiErPated analogously to example 30 from 3-
SeethoiWEitiptrahiydrodpyrantidaptody plehzoicgeid (3-methyrestery(0.64 g,

228 nmeluin prhyaseus, HE (20 mL) was added lithium. aluminium
hydride (0.217 g, 5.71 mmol) and the reaction mixture stored at rt for 4h.

5 The crude reaction mixture was filtered oyegdyflo, the filtrate extracted
with diethyl ether (3 x 50 mL) and the combined organic phases dried
%%_l%% e bepzyd gleghol e, cride
was 10 dissolved in THE (Z0 mL)
nam 0'1)1 was agded After stirring at rt for 3h, the

Xy=d-10
and the solvent removed by

evapo tlon nderr Uced S ConC SO, um C
(100 i) wgiu%ald AR ST Feoss-
miYy Hh@tﬁe@éﬁ%uﬂédﬂﬁrbm&p\ﬁ%@si@w&véﬁM@s@}@éﬁwaﬁmr@l%o 58 ¢.
10 9 188% hofl the $tle-adim patine o1 531 khIN MR (306 fidk 7,:Q D €63) 1 Be k34t idn Jmixture

7053l 8 gnzgém (AR AT A,
2H J=17. 0(!-| 41 4, 47
R e e i g

acetate (’% l_b 1?16 com'bmed

Nomg{@lemeﬁ@aér(@ét@a Wﬁa@ﬂ&%ﬂm %\gﬂﬁﬂﬁéﬁ@.ﬁmf}i@?ﬁ@wﬁwe
ni@ﬂiiﬂ&rﬁﬂdéeiiﬁ)ﬂdﬂﬁltﬁlmﬁeﬂmmlu nﬁh(ﬂcﬁl ot o 84%6 wgisyprepifivedluting with cthyl

15 2Ralogouslyia.example. 30 drom 51 melyl erﬁtpeﬁtd&rﬁpmrmcotmamlde

nﬁ%@%‘?ﬂﬁéfﬁ@@w B ;-- gl e e RS @ 7= 19
slrlﬁreﬂ@] ﬁﬂzé@hbaﬁaﬂ‘e'} &) B¥hoodyla-methyl-benzaldehyd [CA

157143-20-9]
b) 3-Amino-5-hvdroxy-4-iedo-benzoic acid methvl ester

To a solution of 3-amino-5-hydroxy-4-iodo-benzoic acid (0.20 g, 0.72 mmol} in
20 methanol (5 mL) was added conc. sulfuric acid (0.20 mL, 0.035 g, (.36 mmol) and the
reaction mixture heated to reflux. After 2 h, the reaction mixture was poured on ice, the
pH adjusted to @ by addition of a sat. solution of sodium hydrogencarbonate and
extracted with ethyl acetate (2 x 50 mL). The combined organic phases were dried over
MgS04, concentrated by evaporation under reduced pressure and the ¢crude material
25  purified with column chromatography on sifica eluting with hexane/ethyl acetate (1:1)
providing 0.07 g (33%) of the title compound.
'H NMR (250 MHz, DMSO): 8 3.78 (s, 3H), 5.45 (br s, 2H), 6.68 (s, 1H), 6.85 (s, 1H),
10.32 (br s, 1H).

¢) 3-Amino-5-cthoxy-4-iodo-benzoic acid methyl ester

30 To & solution of 3-amino-5-hydroxy-4-iodo-benzoic acid methyl ester (0.25 g, 0.85
mmol) in DMF (3 mL) and ethyl iodide (0.10 mL, 0.146 g, 0.94 mmol) at 0 °C was added
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30

The title compound was prepared in analogy to example 31 by reaction of

commercially available 3,5-dihydroxybenzaldehyde with ethyliodide in

DMF using K2CO03 as base. b) i
W PPOEELEMDxv-4-methyl-benzyl)piperidin-4-vil-5-methvI-nicHfn=FiifE 4§ 2513

The title compound (13mg, 35%) was pr@pared analogously to example

30 from 5- methyl-N-(piperidin-4-yl)-nicotinamide and

3 RIHURY AR DEhZ LR AR MOS BB pORLIDR TS BAEEYR0T 10 min.

PATRIER200610626, 16 <68 iEedmpler85 dhévded and the reaction mixture stirred at 1t

(3c2-IAigdhaxnd- %@W@&QHMHWZ:Mﬂﬂiﬂﬁ‘ﬂﬁlﬂ]fﬂr'%poratwn un der zeduced

-5-methyl-n co |na § :él'i%x bon
The tit 1ecomporlﬁlf‘:l waé%%rte] ?31?’86 escrl 30314 593 c’5 j %SCS were

1d(136§ et mﬁzg M ﬂvapm ation under reduced pressure and the crude
heneyipiperigin-wil cshmetli-oicatgamide Thetitde (18 mith, B29%)/cthyl acetate
compaindl was prepared analogausin i ex@mple 30 from 5-

LS g e A,
NEFEL(4: %”t & U S rzy it pr diA Ll Sdniatry T-Kitotfihimide a)
3- Ethoxv 4- fluoro benzaldehyde The ';tle coimpound was prepared as in

& O L ARARERYibenzoic acid in 73% overall
y|eId after flnal purlflcatlon by flash column chromatography on silica

elutingTwittshekanelettynacefacd 0r0: 4)1085-HNMRAESDO MM B¢ 0.56
613Dt 3=THD HzBHY), 0:C2 (@I ArmQsHbedH) ded 4t doddtimalubbh)jum hydride

77&78'%1]?62(% At SR (S 19)1“1‘1% over a time period of 30 min, the coohng bath

AU o0 LT aBLict ISRy b Do e

frOFaes: It [vI9s (s eeiin 4. 9wﬁ;5mﬁ$gmmé@ﬁ§at solution of potasstum sodium
3ethany-4b Huororbe Rzaldeidyd e 20 MS edrZeted Mith)Hoxamplehd Combined

organic phases concentrated by evaporation under reduced pressure and the crude
material purified with column chromatography on silica eluting with hexane/ ethyl
acetate (2:1) providing 0.056 g (34%) of the title compound.

'H NMR (250 MHz, CDCls): 8 1.47 (1, J= 7.0 Hz, 3H), 408 (g, J= 7.0 Hz, 2H), 4.23 (br
s, 2H}, 4.58 (d, J= 6.0 Hz, 2H), 6.23 (s, 11), 642 (s, I1H).

&) 5- Amino-3-ethoxv-4-10do-benzaldechyde

To a solution of (3-amino-5-ethoxy-4-iodo-phenyly-methanol (4.9 g, 16.72 mmol)
in dichloromethane (100 mL) was added MnO, (7.27 g, 83.59 mmol) and the reaction
mixture heated to reflux for 3 h. Filtration through Hyflo, concentration by evaporation
under reduced pressure and purification with column chromatography on silica eluting
with hexane/ethyl acetate (3:1) yielded 3.14 g (60%) of the title compound.

'H NMR (300 MHz, DMSQ): & 1.37 (1, J= 7.0 Hz, 3H), 4.15 (q, /= 7.0 Hz, 2H), 4.49 (d,
J=56Hz 2H), 521 (t,J=5.6Hz 1H), 6.82 (s, 1H}, 6.85 (s, 1H), 11.64 (br s, 1H).

) N-11-(5- Amino-3-ethoxy-4-iodo-benzylipiperidin-4- vil- S-meth vl-nicotinamide

The title compound (4 mg, §%) was prepared analogously to exampie 30 from 5-
methyl-N-(piperidin-4-yl)-nicotinamide and 3-amino-3-ethoxy-4-iodo-benzaldehyde.
MS: 495.4 (MH"),



N-{1-(3-Ethoxv-4-(1-ethyl-propoxy)-benzvlipiiperidin-4-vi
}-5-methyl-nicotinamide a) 3-Ethoxv-4-(1-ethyl-propoxy)-benzaldehyde
The title compound was prepared analogously to example 31 byreaction
o éﬂtﬁg%ﬁtpxy 4-hydroxy-benzaldehyde with 3-bromo- pentgﬁey "FEBRAR62515
using K2C03 as base. MS: 237.1 (MH+RIWO 2006/128803
PCT/EP2006/062515 -59 b)

N-11-13-Ethoxy-4-(I-ethyl- propoxy)%@ﬁ%ﬁ%%errdrn 4-yll-5-methyl-nicotina
mide The t|tIe compound (14 rPg 36%) was prepared analogously to

3- ethoxy -4-(1- ethyI propoxy) benzaldehyde MS 440 6 (MH ) 5 Example
38 N-1Th@ AR atHe i dad hersampigeaddinalnggusly to example 30 from
-Fmethyl-Nicptiraidiide- a)- Brdmiaorddwr OxtidbigdoHyenzoibacialdeb e,

5 sgﬂgrgaooj@ﬂrryno -5-hydroxy-benzoic acid (0.33 g, 2.16 mmol,[CA
76045- 71-11) in methanol (18 mL) at 0 C was added within 10 min N-iodo
succinimide (0.58 g, 10 2.59 mmol ved in methanol (3 mL). After
stirring for 15 min, the reaction mrxt%?%lﬁw%ﬂ)ured on ice and partly

) tlosdﬂfate
sotution [ ; X 50" ML), DIMe0
or h ses rred ver SO4 concen rated by evaporatron under
r 6‘% 0% g M)% g E &d with column
chromatography on silica eluting with ethyl 15 acetate/ methanol (9: M
providing @Sﬁ%@ors% o) 0PHHE i é@aﬁ&ﬁﬁa?%wwtéaﬁWQ PMSHFRmOL

10 6 BaBulsras, 2 ie6h [del=ChigHicid )] 6 48 3233040 imzepapa (A al) and
(Mos;,clatd&uaacﬁﬁr(mar,llvbhstaﬁ&amm@nﬁahydrw;éﬂad@ enEqQICmcil14.21
mﬁ‘i‘a}ébe%&é&%a Ht}%‘u(}f{f %rﬂ'%%%dﬁyﬁ'é?ﬂ 08R:Re Za‘?tgcﬁ‘&td &% 4R

0.72 mmol) thanol (5 mL) was ad e nc su urrc{aﬁ 8
mﬁ?%“@%%“\ﬂi“ﬁf%éeﬁtﬁ‘? P R4 HBR PR éb%ﬁl%l?ﬁf NN
h rehelitsamiisnrmirtlivey sieEspoeired Griidenhepp cpljosad 653 by82%) of the
15 ac_ﬂd]'&jemq{(ﬁiﬁat. solution of sodium h.yd_rogencarbpnate and extracted
with &H0M PERIRIR 230 s (The £Ombinge, 0EgaNICRNASES IMELE, Aiieds o5 (g, 7

over
O, 0z, am), 428 (q, J= 7.1 Hz, 2H), 6.07-6.08 (m, 2H), 6.73-6.74 (m, 2H}, 7.22 (s,

2H).

b 3.5-diethoxv-4-pvrrol-1-yl-benzaldehvde

20 Teo a solution of 3,5-diethoxy-4-pyrrol-1-yl-benzoic acid ethy! ester {1.57 g, 4.98
mmol) in toluene (5 mLy was added slowly over a time period of 15 min under slight
cooling to 20 °C a solution of ditsobutylaluminium hydride (8.9 mL., 12.45 mmol, 20%
solution in toluene). After 1 h, the excess hydride was guenched by cautious addition of
water (10 mL) and a 28% solution of sodium hydoxide (2 mL). The mixture was stirred

25 for 30 min and the organic phase filtered over Hyflo. The aqueous layer was extracted

“with toluene (2 x 50 mL), the combined organic phases washed with a sat. solution of
sodium chloride (2 x 50 mL) and concentrated by evaporation under reduced pressure 1o
afford 1.30 g (100%) of (3,5-diethoxy-4-pyrrol-1-yl-phenyl)-methanol. The crude
alcohol (1.30 g, 4.98 mmol, 1.0 equiv) was dissolved in toluene (20 mi) and MnO, (7.79

30 g, 89.5 mmol, 18.0 equiv) was added. The reaction mixture was heated to reflux for 7 h,
after which time the reaction was filtered through Hyflo and concentrated yielding 1.15 g
(89% yield) of the title compound.



MgSO4, concentrated by evaporation under reduced pressure and the
crude material 25 purified with column chromatography on silica eluting
with hexane/ethyl acetate (1:1) providing 0.07 g (33%) of the title
WEMPYLATSH NMR (250 MHz, DMSO): 6 3.78 (s, 3H), 5.455 b EPH§/062515
6.68 (s,1H), 6.85 (s, 1H), 10.32 (br s, iH)2e)
3-Amino-5-ethoxy-4-iodo-benzoic acid methyl ester 30 To a solution of
3 HIHERS 300 d¥S kg BB Behi Sitaleid i Etky PRbtE0%0 25 5, a5 AEhGIS-
iro DM (31 L). ahd. 2ehiyk jGHide? (TR 16 2R, 0.896,9.HD.94 mmol) at 0 C was
added WO 2006/128803 PCT/EP2006/062515 -60 sodium ten-butoxide
(1% g3 8-9emmoinyeroRll-HDHIA RS Pvesr Rl tinaeypefiock 0fy1.Q iBdif: aAiey
stirring for 1 h, the cooling bath was removed and the reaction mixture

stirred ptdt;feranpaditionalls8 T he SoltiaR-Was.caRceRtiatedRYle 30 from 5-
5 e"aé?jo gﬁ? %f)g%m%r%d cod. pressIe.and %Xérar%tr‘?ed Y (;tgrgrreth)ﬁsxgﬁé?}‘%%l@h (de.

0 |ne organic phases were &

y evaporatlon under reduced pressure and the crude
materlal purified with column chromatography on silica eluting with
hexane/ethyl acetate (2:1) yieIdingM@éﬁ(@é%) of the title compound. 'H
NMR (250 MHz, CDC13): S 1.49 (t, J= 7.0 Hz, 3H), 3.89 (s, 3H), 4.11 (q,
J& T A Zheey- Amaipysbonayl pigerdin ¥ gl pHpetpiniz@mgpide 2 7
Hz, 1H). 10 d) (3-Amino -5-ethoxy-4-iodo-phenyl)-methanol To a solution
of 3-afino-8atoryutiddo-bgn2oie) avid Mgty ester {003 ty, &E6pImpAdIpm 5-

10 Inolfyi (A M @tdhGundeicAinvas slawlysadded diisahuty alpintpie.
hXﬂ'ﬁ‘ 4@ §4 L) 2.80 mmol. 1 M solution in THF) over a time period of 30
min, the coollng bath removed on completion of addition and the reaction
allowed to reach rt. After 2 h, the 1 -EXCesS J}ydrlde was quenched by

cautious addition of a sat. solution m sodium tartrate (50 mL).
Th Ozfi ed mixture wa sex acted |t ht HF, the combined qrganic
S " " iv—v.ii. O Tt &0 ‘ -i-’"-'if'i e

céu@@ﬁtﬁ%éﬁal purified with column chromatography on silica eluting with
hexane/ ethyl acetate (2:1) providing 0.056 g (34%) of the title compound.
15 20 "H NMRi(250mMpen COTHR): 28 %4 Wit TeraodHz aB) 1 4308 (gadplz 0by
Hee B th 28 £Bfino-N-{ 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-vl]-nicotinamide with
cyclopropanecarbonyl chioride. MS: 457.4 (MH™).

Exampic 43

N-[1-(4-Chlero-3-ethoxyv-benzvlipiperidin-4-vl]-5-(cvclopropanecarbonvl-amin o) -

20  nicotinamide

The title compound (12 mg, 26%) was prepared analogously to example 7 by
coupling of 5-amino-N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl}-nicotinamide with
cyclopropanecarbonyl chloride. MS: 457.4 {MH™).

Example 44

25 5-Acetviaming-N-{1-{4-chlore-3-ethoxyv-benzyvliniperidin-4-vll-nicotinamide

The title compound (12 mg, 26%) was prepared analogously to example 7 by
coupling of 5-amino-N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-nicotinamide with
acetyl chloride. MS: 431.4 (MH").



s, 2H), 4.58 (d, J= 6.0 Hz, 2H), 6.23 (s, 1H), 6.42 (s, 1H). €) 5- Amino-

3-etlioxv-4-iodo-ben7aldehyde To a solution of (3-amino-

5-ethoxy-4-iodo-phenyl)-meth an of (4.9 g, 16.72 mmol) in
WicHitotfitthane (100 mL) was added MnO2 (7.27 g, 83.59 FHERAMP RS

reaction 25 mixture heated to refux for 343 Filtration through Hyflo,

concentration by evaporation under reduced pressure and purification

with column chromatography on siIi@%@l@F@ with hexane/ethyl acetate
(3:1) ylelded 3. 14 g (60%) of the title c?mpound 'H NMR (300 MHz L

I—@Lﬁtﬂjg@ﬂa (t. J 5.6 Hz IH) 6.82 (s, 1H), 6.85 (s 1H) 11. 64 (brs 1H)
30 f) N-1
1A Amiben3tethaxidsiodarkena pinesidindayl 5-methyl-nicotinamide
The title compound (4 mg, 8%) was prepared analogously to example 30
5 from 5T€1§§BM11M1{@W@(Q MH@M ﬂi%@mi)x -phenyl)-[1,3-dioxolane] (3.15

(0):4
260]6 fglélgg %&Xﬁﬁlﬁg §‘§1 'BV%% tﬁgég\éen%d}ﬁ/egyde (CA 56517-30-
NZ14 YEE HsRy-49) ﬁ@dlr%@?\} 88%&%%@]8%@%@%&{&%%&5%&%&&”“) n
Thehtitieoee MPBRINBT mderl8000) wd s pieFaled sanslaodsilit® éxahmplé M in
3@ dxenasd- meﬁ@@wmmacﬁwmmmm@ qeﬁhethyl borate (3 48 mL, 31

16 Bﬁg%kggty %)é e ernﬁ% }ﬂﬁe 1.% '\41211 ﬁ @\?@&M lzwv 133&1 T

yhpiperid “methyl-nicotinamide

oxy-4-
3 SIREHYRy-A % Wi Y- %‘&%ﬁeﬁ% %éid &ﬁﬁﬁé%‘?éﬁ%eé‘%‘i@ﬁo‘ﬁ B]rm the pH to 1. The
41zmino- 38 dicthdky-bénteic hbidlbthyhasterydsthel &84 atethwiol DLV, and the

p@@%ﬁ@@&gﬁﬁ@"}ﬂ@p@mﬁﬁwxa@fi%ﬁﬁﬁ 43010 ﬁ%%@g@ﬂ%@ﬁ@l iMhe residue was
%8%3 %iofr@m n(ial?ec‘fti 1%(1% %mtlﬂ p l?t (; 0. 56 ‘A% vield) as

oXYy- tetrahy o furan 1 mmo
15 re"flﬁgf Rk ROYHSEan-Stark apparatus was attached and the react|on
mikOVSTRe 306aMbizafRdditidnd1Xid pariod R E h 4k ratidin)of 87 ¢ride .0 Hz,
reggtiommixtareandierystatisationatsq C1inom heptane provided 2.94 g
(82%) of the 15 title compound.

by N-[1-{3-Ethoxv-2-dihvdroxvboronvl-4-methoxv-benzviipiperidin-4-vl]-5-methvi-

picotinamide

20 To a solution of 5>-methyl-N-{piperidin-4-yl)-nicotinamide (0.33 g, 2 mmol) and 2-
carbonyl-4-ethoxy 5-methoxy-phenylboronic acid (0.35 g, 2 mmol) in DCM {20 mL) was
added acetic acid (0.09 mL., 2 mmol) and sodium triacetoxyborohydride (0.7 g, 3 mmol}.
The reaction was stirred for 3 h afier which time it was diluted with DCM, washed with
saturated NaHCOs, dried {Na:SO4) and concentrated to afford the title compound (0.57

25 g, 89%) without need for further purification.

'H NMR (300 MHz, CDCls): § 1.41 (t, /= 6.9 Hz, 3H), 1.52-1.60 ( m, ZH), 2.04-2.07 (m,
2H), 2.19-2.24 (m, ZH), 2.38 (s, 3H}, 2.85-3.05 (m, 2H), 3.59 (s, 2H), 4.08-4.17 {m, 3H},
6.13 (d, J= 8.7 Hz, 1H), 6.68 (s, 1H), 7.45 (s, 1H}, 7.90 (s, 1H). 8.54 (s, 1H), 8.75 (s, 1H).

¢) N-T1-(3-BEthoxy-4d-methoxy-2-pyridine-4-vi-ipiperidin-4-vl-benzyl] - 5-meth vi-

30 nicotinamide

To a degassed solution of N-{1-(3-ethoxy-2-dihvdroxyboronyl-4-methoxy-
benzyl)piperidin-4-yl]-5-methyl-nicotinamide (43 mg, 0.1 mmol,) in a mixture of
dimethoxyethane : water (2:1 1ml) was added 4-bromopyridine hydrochloride (23 mg,
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'H NMR (300 MHz, DMSO): 8 1.15 (t, J= 7.0 Hz, 6H), 1.27 (t, J= 7.1 Hz,
3H), 3.98 (q, J =7.0 Hz, 4H), 4.28 (q, J= 7.1 Hz, 2H), 6.07-6.08 (m, 2H),
6.73-6.74 (m, 2H), 7.22 (s, 2H). b) -
WOSUERIRY 4-pyrrol-1-vl-benzaldeh}de 20 To a solution of PCT/EP2006/062513
3,5-diethoxy-4-pyrrol-I-yl-benzoic acid etiyt ester (1.51 g, 4.98 mmol) in
toluene (5 mL) was added slowly over a time period of 15 min under slight_
cOORAE620° ¢ LIRS BN YOS & IR hSRritfe Ti9 hbepplpdsphine)
npedld 2696 <Glutin .06 totoehehdAftercadiiothenexeassihydrid@wador 16 h under
quenehes MbeawiQusadditien-efuwatprierotakaneiaca8h spldtianafphase

sgﬁi;ﬂ' M i mL)..T efmi ure was s irfﬁlza %)S'ani% gﬁge
organ|é%%§i’#téf@é%%/%ﬁ$ﬁ%%%r%%nggﬁgéu{s a ’eré\%rés ektraétg wit)h
toluene (2 x 50 mL), the combined an anifé gases washed with a sat.

solution of sodium chloride (2 x SOTrgé}%ngtoncentrated by evaporation

under r %) of . .
ot 1l gn zyl YDIpErs

. "A

SO~ CHETAO DT =retnanc Tortt3U4,
A pnsmide 0 equiv) was dissolved in toluene (20 mL) and Mn02 (7,79
30 g, 89.5 mmol, 18.0 equiv) was added. The reaction mixture was heated
to reflikaforitle leprararifch gind%ih evie activned asdit@redythrovayhpiAfoby
ggﬂ:ﬁ/ﬁﬁg%mwmyi&ldﬁagﬂdl‘éyﬂrd%%%&@@&tém@imseﬁ@m@wﬁg)mﬂ-5-

1.28803 EP. > = \ z, DMSO0): 8
R e S e A o o, 2,
6.75-6.76 (m, 2H), 7.25 (s, 2H), 9.89 (s, 1H).-c) lI-(3.5-Diethoxy-4-p rry ol-i
1benzvl)piperidin-4-y|I-5-methyl-nic§ﬁ%n§§11ﬁ)§efrhe titte compound (10 mg,

rggl(grﬁ —{frl?—rgthsv_lES-metiwi—nicminamide

SRz metheirBeREipHreridin-4-vll-5-methyl-nicotinamide
The title compound (10 mg, 26%) was prepared ar]alogou_slyfto examE)Ie
36 FrOHS - T PRI 15y TGOS B AR 12 THE (3 mb under Ar

15 3ethoxylelt thoxyelierizaicdehyie MSIBEBE (M$H) 3 M in B0, 3 mmol) was

added dropwise and the reaction stirred for 1 h. After which time the reaction was
queched by addition of saturated NH,Cl, and the reaction extracted with DCM. The
organic phase was dried (Na,SO4) and concentrated affording 0.3 g of crude product.
This was then redissolved in DCM, MnO, (.6 mg, 7 mmol) was added and the reaction

20 stirred for 16 h. The reaction was then filtered through a pad of Hyflo and concentrated

affording the title compound (0.3 g, 96%) as a yellow solid. "H NMR (300 MHz, CDCl):
8147 (1, J=7.1Hz 3H),2.59(s,3H),4.17 (q, J= 7.1 Hz, 2H), 7.45 (4, 2H), 7.53
{s,1H).

by rae-N-11-11-(4-Chloro-3-ethoxyv-phenvhpiperidin-4-vi]-eth vl }-5-methvi-

25 npicotinamide

To a solution of 1-(4-chioro-3-ethoxy-phenvl)-ethanone (20 mg, (1.1 mmel) and 5-
methyl-N-(piperidin-4-yl}-nicotinamide (21 mg, 0.1 mmol} in a mixture of EtOH : DCE
1:1 (1 ml) was added Ti{i-PrQO), (65 uL, 0.2 mmol) and the reaction heated at 70 °C
aliowing the solvent to evaporate to dryness. The reaction was further dried under high

30 vacuum before redissoiving in DCE (1 m1) and adding sodium triacetoxyborohydride (25

mg, O0.1mmol). After stirring for 2 days, the reaction was diluted with DCM, washed with



Examnle 42 N-{ 1-(4-Chlor o-3-ethoxy-benzvl)piperidin-4-vii
-6-(cvclopropanecarbonyl-amino)- nicotinamide 15 The title compound (12
mg, 26%) was prepared analogously to example 7 by couplin

WL ZHAMBHET 1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]- mco’t’ﬂ%(ﬁ’d@%lﬁ%ﬁq

10

15

20

25

30

cyclopropanecarbonyl chloride. MS: 45%4 (MH+). Example 43 N-[ 1-

(4-Chloro-3-eth oxy- benzvl) iperidin-4- yll -5-(cyclopropan
cRAPFRY PGy I5e BB &t %‘iﬂ?&a%%%ﬁdd(&‘?%‘ﬁp%@%ﬁl fipqdash

preharedlanalegausitoREEMMeT b3 5o uplifigrofthe title product (21 mg, 54%).
5‘*?1@1‘0@{'1\%6@%1%@|QEQI@[§*BQ>%*@?U&Y®9imri§§mﬂ6¢ﬂ?mg@tﬂﬂaﬂiﬂa with.04 ( m,

c C id (MH")..EX 5
gﬁ& e A it e o e e T
i &Hﬁauaa% S ey et e
byHeoupling df 8.1 Hz, 1H ), 7.94 (s, 1H), 8.53 (s, 1H), 8.76 (s, 1H).
5-amino-N-[l-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-nicotinamide with
acetyl chloride. MS: 431.4 (MH+). \EQi2006/3 28803 PCT/EP2006/062515
-63 Example 45 N-[

1N F-Ethaxviddvie e hykidineddinniperidinBdylibenzyd redethesier
nicotinamide a) 2-Carbonyl-4-ethoxy 5-methoxy-phenylboronic acid 5 To a

solutimefzﬁf&&mgm@%gwﬁmwm@@wboﬂuaydmmfma 8 by
(?c’:olu5 é? m%gl %eip {! %Qﬂ R(;,}a%nz 4—y1a ine with isophthalic acid

ethoxy- -met enz CA5 517 30- 7,'J Med.
C’F?@H?“l@% psi7 M UB) Mh Ylene glycol under Dean-Stark
conditions) in anhydrous THE (30 mL) under Ar cooled to -78 C was
added n-Bull (9.1 mL, 1.6 M in hex&iE82%shmol), and the reaction

stlrred for 0. 5 It Trlmethyl borate (3 48 mL 31 10 mmol) was then added

2 ; 5 als fdeature (4 h). 1
M HCI (aq) was then added to the reactlon to brlng the pHto 1. The
The title compound (40 mg, 68%) was prepared by heating example 48 (60 mg, 0.1

mmol) with agueous NaOH (0.05 mL, 0.2 mmol, 6 N) in MeOH (2 mlL) at 60 °C for 24h.
The reaction was acidified with Amberlite IR120 plos resin, filtered and concentrated to
afford the title compound. MS: 417.4 (MH").

Example 50

2-{3-11-{3.5-Diethoxv-4-flnoro-benzvl -piperidin-4-vicarbamoysll-phenoxvi-2-meth yi-

propionic acid ethvyl ester

a} rerr-Butvl-(4-fluoro-benzvloxy)-dimethvi-silane

To a solution of (4-flworo-phenyly-methanol (12.16 g, 96.4 mmol, 1.0 eq.) in
anhydrous DMF (50 mL) at O °C under Ar was added imidazole {7.22 g, 106.1 mmol, 1.1
eq.) and rert-butyl-chloro-dimethyl-silane (15.99 g, 106.1 mmol, 1.1 eq.). After the
addition was completed the cooling bath was removed and the reaction stirred for 18 h at
rt. The reaction mixture was poured on ice, extracted with ethyl acetate (2 x 100 mL) and
the combined organic phases washed with a sat. solution of sodium carbonate (2 x 100
mL) and sodium chloride (2 x 100 mL;. The organic phase was dried over Nap50.,
concentrated by evaporation under reduced pressure vielding a brown oil that was
purified by high vacuum destillation (bp 32-35 °C at 0.1 mbar) to give 23.0 g (99%) of



reaction was stirred for a further 1 h. The reaction was then extracted with
DCM, and the combined organic washed with water, dried (Na2S04) and
concentrated. The residue was crystallised from EtOAc:Heptane 1:1 )
WABGIRE titte compound (0.56 g, 24% yield) as 15 a off%ﬁﬁ (e pofiarss
'H NMR (300 MHz, CDC13): S 1.53 (t,J867.0 Hz 3H), 4.03 (s, 3H), 4.22
( J=7.0 Hz, 2H) 7387396 ,IH), 7.79 (s, IH), 9.75 (s, 1H). b
L@Eqwdlﬁ,mg (400 MHz, CDCls)" 5000 (s, 6H), 0.84 (s, 9H), 4.60 (s,
o?bhy&&%@e%gny BEnZylipipdridin 26y | RSTieh ') MiieatiBatide 20 To a
solution of 5-methyl-N-(piperidin-4-yl)-nicotinam.ide (0.33 g, 2 mmol) and
2h caunhonHndyethexyh SHuRinopberVido o atidd. 35 g, 2 mmol) in
DCM (20 mL) was added acetic acid (0.09 mL, 2 mmol) and sodium
triacetqr&éb@ﬁahm 0 @A BE Q1-340mNRY) - LIS KSR MR- StikRed 00 3, 110 8

after e |t il W. {
AR R o e BT Ak RS %?)‘r%a%ﬁﬁaﬂ of
(066?%@7 éé%) withBUEtledd f9r e PURARAH S RN P38b iy 2 hen 2
CDEG): & ttimetliy podie (3273h), 21_?@%12@6 i oRHY) 2904007 yiruFBLE (7.5
Zéﬂy%«%%ﬁafe@ﬂ)w@ 3GHs Sbbhir BRFHO2dPNn2H1Br09 ¢Se @A) schdBnd ot Conc.

& cfépacﬁg 3360~ o 2405845, s LB AR R oo

R 5 A TR ST e b R g e
altteyeds&d fooRitiornoPNef $ti(Brathoxyi2-dirytiiorypbbidn yha:paeiihbyas
b@ﬁiﬁ&d%ﬂﬁﬁfiﬂﬂkﬂr}’%@r&‘ ethylgnieatinamige (48 migkDoteidRPhkiBsavashed with a

| e
”E&éx&&é (§%O“ gm) %‘c%}@m%@ud‘é’?i%sos F'gézrvﬁadss%dqgﬂi%gmmdcﬂmc @

TIEP2006/062515 -6
t gil%gatgﬁ Wéﬂ@s veb ‘bﬁodwan trated by evaporation under
1 tetnr@ktrsétnrﬂﬁanylmgﬁrﬂns)e pﬁaﬁa’@hhnur@@)fimcw@em@hmmdﬁ@ﬂ@éy on silica
reactionunixigeustiead atdmg fon Le-bwnder. 4y cRemglieé the selvpind. 'H

u r I rifigat h
e % %%&??ﬁﬁ &i‘?%@%ﬁﬁ%%’ﬁf* r%‘g? e P a0 B D 5
Eggm% N2 7-6.94 (m, 2H). ek

gs Ethoxy-4-methoxy-2-pvrimidin-5-yl- benz C?plperldln -4-ylI-5- methil-
2-(tert-Butyl-dimethvi-silanviexv) -4- (zerr-butvi-dimethvl-silanvioxymeth vi)- 1-fluoro-

20 benzene

To a solution of 5-(zert-butyl-dimethyl-silanyloxymethyl}-2-fluoro-phenol {4.60 g,

17.9 mmol, 1.0 eq.) in anhydrous DMF {20 mL) at 0 °C under Ar was added imidazole
(1.34 g, 19.7 mmol, 1.1 eq.) and terr-butyl-chloro-dimethyl-silane (2.97 g, 19.7 mmol, 1.1
eq.). After the addition was completed the cooling bath was removed and the reaction

25 stirred for 18 h at rt. The reaction mixture was poured on ice, extracted with ethyl acetate
(2 x 100 mL) and the combined organic phases washed with a sat. solution of sodium
carbonate {2 x 100 mL) and sodium chloride (2 x 100 mL). The organic phase was dried
over NaySO. and concentrated by evaporation under reduced pressure yielding 4.50 g
(68%) of the title compound. 'H NMR (400 MHz, CDCls): § 0.00 (s, 6H), 0.10 (s, 6H),

30 0.85 (s, 9H), 0.92 (5, 9H), 4.55 (s, 2H}, 6.71-6.74 (m, 1H), 6.80-6.83 {m, 1H), 6.87-6.92
(m, 1TH). MS: 370.2 (M").



nicotinamide The title compound (6 mg, 1.3%) was prepared analogously
to example 45 by coupling of N-[
-(3-et hox -2-dihydroxyboronyl-4-methoxy-benzyl)piperidin-4- }féS 10 .
Wﬂ [Iﬁ’fé inamide with 5- bromopyrlmldlne MS: 462.5 (MFW %%(fgzsn
7

4mmlgko 3 ethoxy benzaldehyde (0 30,2 mmol) was dissolved in THE (5
ml) under Ar 15 and cooled in an ice bath. A solution of MeMgBr (0. 8m1,
3 M inEt20pBtiomof)wast-hddéd dropwistaanth the 4eactitn stidedfbyld It.
A@f%gg&?%éwﬁmﬁlwi&ﬂé@ﬁ(ﬁiﬁ@% by-Redlitiop é?;f ﬁéﬁ%@ﬁﬂous THF
the,reactio racted wit anic, phase
i 98@8 (Sted%ﬁ ol?%o qfsec— LgJ 4’5 \?/gﬂ%lsol 1.1

COI’]CGI’] ra CI’U e pro uc

N
o thwr@asgwow RBOMIMAGY 7 ﬁ%@m B S e B 13
realctiofi2e) Stivredicl 1.6 . Theardadtiors WES (6 mfilievedathratigibvdypeichof 30

Hyflo cﬁﬁq}ﬁ%&% ¥ed r@ﬁ@%&ﬂ%@ﬁu@#ﬁ QPE‘BBQWt@a@I@ 9696 BS586 ¢, 95.9

y%l'%]ﬂ ZH ﬁ;&f’ Mﬁiil Lﬁ% 51(3185)2?3%]9 %5%-8}’%7 ygze’nspHor 206,28
10 ra{% @mt% 131@&12)@%5%&6&5@%% lfw-tsﬂ-trﬂeﬁ]mr 98 min. After
nbiiytmgraudédmlaasﬁlmmm@flﬂ.mm chiaror3~atmopgiib il -éttibricmec{ 20 x 100
mnga%mH&%ﬁegl&]; g@gmwﬂﬂa@émﬁ&ﬂ%@;y@ﬂ@mmmm@gagmfﬂéqé%ﬁl oxide
0] a.mixture of Et mi),w, [
R S T oS0 e S D e was
e@&ﬁ%r‘é‘i@ %aeﬁ%é‘@%@%&ﬁ&ﬁ%@%&ﬁﬁéﬁ%@é%ﬁ%rq%?@f?@ed the crude
15 vacuemallpefonedredissolving D QB (Graphyandsaddielgisaowith hexane/ethyl acetate

triagetopuRIRRY digteo( ?@%@%,f%mm@&m?;ﬁﬁ[ﬂ'ﬁmﬂ&m%d@ﬁﬁﬂmj})c}s

Pe@ﬁg 5%% (}?Ed%gﬁ sa%rat d %gl—e?lc%{\%{v %j)rsl?g% %% %?f)(bk § 1H, 6.37(d.
cdmcehtrsddtT ﬁé?égldrueﬁﬁa%zp&Hﬁeﬁ%ﬁ%@%ﬁ%éﬁrﬁ%hromatography

(DCM MCOH 95 5) to afford the tltle product (21 mg 54%) 'H NMR (300
B QoY =18 piorvselimed sl 2.00-2.04 (m,

20 To a solution of 3-(zerr-butyl-dimethyl-silanyioxy)-3-(rerr-butyi-dimeth yi-
silanyvloxymethy!)-2-fluoro-phenol (5.80 g, 15.0 mmol, 1.0 eq.) in DMF (60 ml,) was
added potassium carbonate (4.56 g, 33.0 mmoi, 2.2 eq.) and ethyl bromide (2.46 mL,
3.60 g, 33.0 mmol, 2.2 eq.) and the reaction mixture stirred under Ar at 60 °C for 5 h. The
potassium carbonate was removed by filtration, the crude reaction mixture concentrated

25 by evaporation under reduced pressure, the residue extracted with ethyl acetate (3 x 100
mL}, the combined organic phases washed with water (2 x 100 mL) and dried over
Na:SO.. The solvent was removed by evaporation under reduced pressure and the crude
material purified with column chromatography on silica eluting with hexane/ethyl acetate
(99:1) providing 3.10 g (63%) of the title compound. 'H NMR (400 MHz, CDCls): § 0.00

30 (s, 6H),0.85 (s, 9H), 1.33(t, /= 7.0 Hz, 6H), 4.00 (g, /= 7.0 Hz, 4H), 4.55 (s, 2H), 6.47
(d, J= 6.8 Hz, 2H). MS: 329.3 (MH™).

£ (3,5-Diethoxv-4-fluore-phenvi)-methanol

To a solution of terr-butyl-(3,53-diethoxy-4-fluoro-benzyloxy)-dimethyl-silane (1.20
g, 3.65 mmol, 1.0 eq.) in methanol (8 mL) was added Dowex 50W-X8 (0.33 g) and the



5H), 2.19-2.22 (m, 2H), 2.38 (s, 3H), 2.88-2.92 (in, 1H), 3.14-3.18 (m,
2H), 3.95-4.05 5 (m, 1H), 4.13 (g, J= 6.9 Hz, 2H), 6.47 (d, J= 7.8 Hz, IH),
682684 m 1H), 6.98 (5, 1H), 7.30 (d, J= 8.1 Hz, 1H), 7.94 (5, It 8,63

1- (4 Chloro 3- ethoxy benzyl)- plperldln 681-isophthalamic acid methyl

0,
cole, The (e compound (50 g, 9294 135 pIeRared anaIOGUSILI, g
14 TeREAs- Bathoxg ReAAy plger itirparyiam méiwlmdmﬁmhaﬁeramddmg the

mereseyhastesuMBiAR2 AW H. FsExampledOhdd MHz, CDCla): 8 1.34 (t, J=
15@0989:3; _%”apw kengy))Riperigin 514 4l -igqphipglamis agig The e opy,

mpound %40 m %) W y heating example 48 (60 mg,
> 8 1('51 rhm ﬁ%ﬁ%ﬁd %aiﬁrggﬁ 0.05 mL 0.2 mmol, 6 N) in McOH (2
mL) at 60 C for 24h The react|on was acidified with Amberlite IR120 plus
At oA Baakdshdotord the title compound. MS: 417.4

(MHt) Example 50 2- 3f

1-(3.5-Biéthautioa- ﬂﬁb}é‘ BERYDgipBRameasaarmahanL phe gx it 2 miaeh 1.0
yeg20pighibhitrastth ethy 58 stén &)as added MnO, (2.89 g, 33.3 mmol, 3.1 eq.). The

tepi-ButVdniivarasRenzy @ dimeshylsiiang .te a&ﬂgﬂm& providing 1.90 ¢

h hanal h
0 R0 T ot O G Chr AT AAL e gL éé%ﬂi Bz P,
0t i AGHLUB RS A otng (55,9918 2052 i, 2.1

eq ). After the 25 add|t|on Was completed the coollng bath was removed
A 4 q pr x| R 0 LA d

omcldeeﬁéﬁﬁaﬂtankwnh ethyI acetate (2 X 100 rnQ and the comblned
organic phases washed with a sat. solution of sodium carbonate (2 x 100

mL) andsgadislymehiende 12 x Q0xmrhob e prgamig-ehass Was dfies-avar.s.

: brow%% e %?ﬁs”f?ﬁ%@?y LTS oo

P}tB%n}e’é’éldaé“i@W)?&Wbcéddéfi?é%@‘b%% Rioenant geoled

GE)WH to 0 °C; then, 1.10 mL (1.064 ¢ = 2.0 eq.) of N-methylmorpholine was added and
the mixture was stirred at O °C for 2 . To this mixture was added 1.277 g (6.0 mmol} 4-

amino-piperidine-carboxylic acid rert-butyl ester in small portions: afterwards the

20 reaction was then warmed up to rt. After stirring for 16 h, it was poured into crashed ice
and extracted twice with MeCly; the organic phases were washed with water, dried over
MgSQ., filtered and evaporated 1. V. to vield 2.18 g of the crude titie compound as off-
white solid. MS: 435.2 (MH™).

1) 2-Methvl-2-13-(piperidin-4-vicarbamovl)-phenoxy|-propionic acid ethvi ester

25 2.08 g (5.0 mmol) of 4-[3-{1-ethoxycarbonyl- I-methyl-ethoxy)-benzoylamino]-
piperidine- 1-carboxylic acid rerr-butyl ester was dissolved under argon in 80 mL of
MeCly; to the stirred solution, 3.66 mL. (5.46 g = 10 eq.} of TFA was added drop by drop
and stirring continued at rt for 5 h. Then, the reaction mixture was evaporated i.V., the
residue was dissoived in MeCl; and water, the pH was adjusted to ~ 10 with sodiam

30 carbonate solution and the mixture was extracted twice with MeCly; the organic phases
were washed with water, dried over MgSO,, filtered and evaporated 1. V. The crude
product was purified by chromatography (silicagel, eluent: gradient of MeCl, / MeOH) to
yield 1.20 g of the title compound as colorless 0il. MS; 335.2 {(MH").



the title compound. 'H NMR (400 MHz, CDC13): 8 0.00 (s, 6H), 0.84 (s,
9H), 4.60 (s 2H), 6.89-6.94 (m, 2H), 7.16-7.220 (m, 2H). MS: 183.1
M-tent-Bu] . b) 5-(ten-Butyl- dimethyl-silanyloxymethyl) -2-fluoro- henol o

PRGN of tert- butyl-(4-fluoro-benzyloxy)-dimethyl- -silahe éEé%' 213
20,8 5 mmol, 1.0 eq.) in anhydrous THES20 mL) was added at -78 C

under Ara olutlon of sec-Bull (17.6 mL 22.8 mol,
), 2 ko 5 -4 4l9oro- e v -piperidig-4-vig r

AEHNERIET]1.0 eq.) in anhydrous THE (7 5 mL) was
added slowly within 30 min and the cooling bath removed. A solution of
cone. (Bgkfic latid(R]7 8GRt ats7-g;! 3P memddn -4- Beeh) wasd) stbwryadded
fdt@w@dxpxc@ﬁaﬁh@sae@ af85% bydrape REOXigR (D224 uddol Begzddeyde

5 “ZE”x%'ﬁ \%}9& oﬁe&F 2%’?‘:# éHﬁ neR Al feder. %%%H\%t@}’?u =225

|rr|ng a T an a I |ona reaction was extracte

e%ﬁér%fé\&%d ALY BERE Y 5 ABSHE AL SRl pRashE ShasHedp e Yacio
sekutiod Gl 0% sodiminttiroXidede 200t Gndiesaroboldionmop 1, 0.16 g

seglig. Pth‘HQﬁﬂcyﬁmm&dﬁﬂ@ﬁgﬂﬁmmdﬂﬁﬁwﬁfs heated again
NazSQf. copcenyated by EA &P&{%t ncrt'tgeecr 2 rﬁg' IRRRULE and e,

crude material pur| ied wit umn c romatography on sil |ca eIutrn with

10 h&ARBYSHDP BB A0 D TRSAUNIYTS BB CT696Y o7 tfefitle™d hfganic
'HRHER 00 M yODEAB),: G600 (s MEIG 0 ders) erd)ewma(tgdz ) The crude
4536 ikt Svab i BiiBo il 4 d i 8,8 6B Db Taln ) o M&erdS8 RIEAM ) MYOH) to
2 %T}&‘%ﬁ%! h%?ﬂrﬂé’ﬁéké%%"'ﬁm 45180080 k. 5312 (ME.

oxymet uoro- 20 benzene To a solution of

5-(ten-butyl- dlmethyl srlanyloxymet%lg -2- ;Iuglro phenol (4.60 g, 17.9

mmol 1.0 eq.) in anhydrous DMF ( C under Ar was added

it DEaRieRissls e Yhe ‘*‘ollng bath was removed and the reaction 25
stlrred for 18 h at rt The reaction mixture was poured on ice, extracted

with ethykagegte (R oedre)dasuitse mmdfdlgainmptﬁakéé Jvershesdin-
Wﬁfyt@aaetqﬁglytiﬂmﬂf@pq%ﬁoeadlaaemﬂ%mm@xm 1a8d sediugacted with 3,5-
chigrids ng% ):pLRS, RIFRAIC aﬁam)drt&auavaram$ éar&t N-ethyl-

concentra ) ev poratlon u der re

Id)

10 (GETEP BT SBASEIRAC FAIRGD Mt (OISR 616 GO B
0 400(Es B FRBOMS8EEs3 O 0.92 (s, 9H) 4.55 (s, 2H), 6.71-6.74 (m, 1H),
6.80-6.83 (m, IH), 6.87-6.92

Example 52

2-13-[1-(3-Bthoxv-4-methoxv-benzyl)-piperidin -4- vicarbamovll-phenoxyi-2-methvl-

nronionic acid ethyl ester

25 In analogy to the procedure described in example 50k), 2-methyl-2-[3-(piperidin-
4-ylcarbamoyl)-phenoxy]-propionic acid ethyl ester (example 50i) was reacted with 3-
ethoxy-4-methoxybenzaldehyde, sodium cyanoborohydride, N-ethyl-diisopropylamine
and acetic acid in ethanol at 50 °C to yield the title compound as colorless foam. MS:
499.2 (MH").
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(m, IH). MS: 370.2 (M4). WO 2006/128803 PCT/EP2006/062515 -67 d)
3-(tent-Butyl-dimethyl-silanloy)-5-(tent-butyl-dimethyl-silanylloxymethyl)-2-f
luoro- hé)enol To a solution of

i) dlmethyl silanyloxy)-4-(tert-butyl-dimethyl-
silanyloxymethyl)-1-fluoro-benzene (23.70 g, 63.9 mmol, 1.0 eq.) in
anhydrous THE 5 (130 mL) was added aﬁ -78 C under Ar a solution of
sec-BuLi (54.5 ml- 71.6 mmol, 1.1 %&—%%33 solution in hexane) within 30
m|n3Then a qutlon of trlmethyl borate (7.13 mL, 6.64 g, 63.9 mmol, 1.0

orpsbenryvld-pipgridin ‘A.-..,‘.a.. G DRenOX Y e dmeth vi-

PCT/EP26006/062515

cmmemoved A solutlon of cone. acetic acid (5.49 mL, 5. 76 g,
95.9 mmol, 1.5 eq.) was slowly added followed by addition of 35%

hydroges perokiclen (6: 28 LB ML 2 38igth 6Qy34niimnak, -beh o) yrayatithe 4-
reRGHODDPIYIEKERNAL. &thﬁrﬁ@%ﬁiﬁc’%ﬁ@etﬁﬂ@%ﬂ&ﬁﬁﬂﬂ@%?wﬁkox%@!:ted

4'h, t e re ctl extract die h
ST A S TR 2 ARy AL Al 0 and
h@&m@@t@mmwwﬁ%t@aﬁ AKitioh élﬁ%e@ﬁﬁwpdﬁréwde‘(zsmmd into
mikhsidieiarganidphasaijinasd dsied.OwariNg2 8O Itoneentrateacbyn mixture was

exﬂ%@& %&mﬁﬁ @@9@36&@5@@&%%5@%%9&édt‘wetegt@} Rufieser

v%h umn ¢ ato ca e tlnr% [Yv hexan cgta ® oranh
ok AEi :@b Rifigesenty
sh@lnog@demwb\i@gésf WPH)@ peclo 9 g pl(diedi we@qgnd as
be)l,oﬂlﬁss(djrdsMS-l)SOB BMiEE )= 5.6 Hz, 1H), 6.47 (d, J= 5.6 Hz, 1H). MS:
329.2 [M-tert-Bu]'. el
tert-Butvl-(3,5-diethoxy-4-fiuoro-bernzexw-simethyl-silane 20 To a
solution of 3-(tent-butyl-dimethyl-silanyloxy)-5-(tert-butyl-dimethyl-
stanyioxyethviirdiuaro-nenal £8:89 gp koM eicd€h 8@ ITHEMFX (60 -

m )ﬂ\(vqs 2 d0 d t&lSSIum carbonate (4.56 g, 33.0 mmol, 2.2 eq.) and
m&ﬁ@‘%%'mL 3.60 g, 33.0 mmol, 2.2 eq.) and the reaction

mixture _stirr d rA at 60 C for The a | a
oot AR BBl RS e B«
ePAPOkatiBhsAES - Paerkkier frdsaihun el a&qaae%%ffae#éﬁ w.?ﬁlemwﬂd ethyl

aeetateX3xpkORl ) mt) sthemsbemibingd drganitcphages wastedowith wateM2:
X 49smip-pnd dried over Na2SO4 The solvent was removed by
evaporation under reduced pressure and the crude

Exampie 55

2-{3-{1-(3-Fthoxv-4-methoxv-benzyly-piperidin-4-vicarbamovil-phenoxyl-2-methyl-
propignic acid

In analogy to the procedure described in example 53, 2-{3-[1-(3-ethoxy-4-
methoxy-benzyl)-piperidin-4-ylcarbamoyl]-phenoxy}-2-methyl-propionic acid ethyl
ester (example 52) was saponified to yield the title compound as coloriess solid. MS:
4711 (MH™).

Example 56

Pyrimidine-5-carboxviic acid [ 1-(3,5-diethoxv-4-fluoro-benzyl)-piperidin-4-vii-amide

In analogy to the procedure described in example 50k), pyrimidine-5-carboxylic
acid piperidin-4-ylamide [prepared in analogy to the procedures described in examples
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material purified with column chromatography on silica eluting with

hexane/ethyl acetate (99:1) providing 3.10 g (63%) of the title compound.

'H NMR s£400 MHz, CDC13): S 0.00 30 (s, 6H), 0.85 (s, 9H)P1 .33 (t,J=7.0
%%0 (q, J= 7.0 Hz, 4H), 4.55 (s, 2H), 6.47 (d, J= (i‘)ﬁﬁ’%m*

MS: 329.3 (MH"). f) (3.5-Diethoxy-4-fluo¥d-T)henyl) - methanol Toa

solution of tert-butyl-(3,5-diethoxy-4-fluoro- benzyl XY)- drmet I silane

(250 59385 4 BT BT PRGSO WE LA et c?rﬂi‘é’i‘(o piperidine-

SOVROXSlK0NEE o)kl thestw o 8@@6%1@88@3@@17@2’@0%&251@ pggridine-1-

reaiIRRHNIIUIR SR dins a5 iRl P2 21bavERewRBI YRS cersay et ddYwvas

f'l-%féﬂ&[‘xﬁﬂ% e aa¢ e%gpni‘ L r@e&?gf‘&%@'{%%m’ RuaperatianHnder,.

ced pressure yiel the, title compound in quan | afrv ield0.78
(chéhrm?s@ﬁéi %ﬂf%%aﬁe%w@r o H7 19 el he
Hﬂielw)nn@mctqs bghy Blkay; sy, ¥814(8, MU HZ, 2H) 5 6.51 (d, J=6.8
Hz, 2H). MS: 214.2 (M+). g) 3,5-Diethoxy-4-fluoro-benzaldehyde To a

solution of (3,5-diethoxy-4-fluoro-phAeayipim&ihanol (2.30 g, 10.7 mmol,

1.0 eq.) in 1,2-dichloroethane (50 mL) was added MnO2 (2.89 g, 33.3
nimahidibestdarbbeviieadto - Rixtdrewas stirved for2-bén agl OiGeadid -4- vi] -

filterad through Hyflo providing 1.90 g 10 (83%) of the title compound. 1H

NMR (400 MHz, CDC13): S 1.38 (t, J= 7.0 Hz, 6H), 4.09 (q, J= 7.0 Hz,

10 4% (o € 6t 33&53%%%&%%%}?@@??5?365fgg?oggr
yﬁEldanﬁﬂ lb% Piew]é éﬁqﬁ,%gsagf: ith 3,5-diethoxy-4-pyrrol-1-y

3hepetdokydarbonyple 4detipidathonarbeerabirdacil {OediEiPaprappimine and

Padeli{2005), @9:pp! 4450200502638% Allanth® Q6 gs(BeRSvameYodid. MS: 450.2

2:6htero- 4,6-dimethoxy-1,3,5-triazine were dissolved under argon in 5 mL
EMC N and cooled down to O C; then, 1.10 mL (1.064 g = 2.0 eq.) of

N-methylmorpholine was added ang( 1gr’%ture was stirred at 0 C for 2
h.To thls mixture was added 1.277 ol) 4-

W v 0
, itwas p red int crash ic xtracted fwice with McCI2; the
organ| np‘r?'}]gfi%%y\}\?e W? g?gtln(ﬁ?fgal%i?éff ), pyrimidine-5-carboxylic

acid piperidin-4- ylam1de (example 56) was reacted with 3-ethoxy-4-methoxy-
benzaldehyde, sodium cyanoborohydride, N-ethyl-diisopropylamine and acetic acid in
ethanol at 50 °C to vield the title compound as colorless solid. MS: 371.1 (MH").

Example 59

Pyrimidine-3-carboxviic acid [ 1-(3-ethoxv-4-fluoro-benzyl-piperidin -4-yl-amide

In analogy to the procedure described in example 50k), pyrimidine-5-carboxylic
acid piperidin-4-ylamide {example 56) was reacted with 3-ethoxy-4-fluoro-benzaidehyde
[prepared from 3-hvdroxy-4-fluoro-benzoic acid i analogy (o the procedure described
for the synthesis of 4-chloro-3-ethoxy-benzaldehyde in example 1a)], sodium cyano-
borohydride, N-ethyl-diisopropylamine and acetic acid in ethanol at 50 °C to yield the
title compound as light yellow solid. MS: 359.1 (MH™).



MgSO4, filtered and evaporated i.V. to yield 2.18 g of the crude title

compound as off- white solid. MS: 435.2 (MH'), 1)

2-Meth)él-2- 3-(piperidin-4-ylcarbamovl) _phenoxil-propionic acid_eth}/l ester_
WAL 588 .0 mmol) of PCT/EP2006/062515

4-[3-(I-ethoxyearbonyl-1-methyl-ethoxy)Benzoylamino]-

piperidine-l-carboxylic acid tert-but)él esteg ggs dissolved under argon in

80 mL of McC12; to the stirred sol +3:66 mL (5.46 g =10 eq.) of TFA
was added drop b d and stirlring contined at rt for 5 it Then, the

Voo H

nvater pthienpdthwasia
and the mixture was extracted twice with McCI2; the organic phases were

washeiwviflevyateryvidriedioverad SQ4 yitered and evaporated i.V. The

crude product was purified by chromatography (silicagel, eluent: gradient
s of McOIgh McQ il yietdeih202gphbie dite oarpoidrchas colesess Wikn1 N,N-
241{%1&% 3%&'}(‘(1%{11&@}"{95%%@%&%?sﬁ&lﬁﬁﬁ%i}ggégﬁé’é&ﬁaé%&ddeé followed
SO B8 T3 DA RN TSRS N  for 40 hours
nibehyiqss pitriciercidiethill esteres3digsadommadlysh ag. HCT(IN) and the
2rimeathyl-2-ZRipeatitdin-diyedrbamoyhephientxyds propionicedcitiiettkr, dried
10 ESIRF %Zf%tgrgi&xpd%q' 8?3%5‘@Wzﬁgﬂﬁfﬂﬁ%‘é}%é%@@&%{é mdLas yellow

(exam e]%?%)( were dissolved under argon in 6 mL of McOH; 0

((5).%9 =2 %)) of N-ethyl-diisopropylamine and 0.11 mL (0.12 g = 2.0

eg.) of glacial acetic zflciqd were added and the r?ixture then heated for 2 h
e - AT vl Dived et DEPR: » LGSO

arb8-1- e i 0 S-6+sedium
cyanoborohydride was added and the reaction mixture heated again for
1.5 h 803 wasindr pothet intd Crashsainac i prevdesienstediteved
- 10 with200 isbdilirtile anliohaitens ORGtibp -aiftl ithre aiirfulehdasrexthabteth viether was
15 t%@%m&&éuoh%@%&eﬁg&@ggﬁrﬂ%v\masgﬁ:m;ﬁmﬂg%!%g% W%n{iﬂ?@l;}ﬂé was
over 04, filtere evaporated i.V, The crude product was purified
oy Ao SRaS A (A Ch g b 1 G E A A
0 S50y P BedHEr P OS R P BLMEAE Vb IBHESS Sifsiisn srsptod frh3C piimp ot HC
1537% in water) and extracted twice with MeCls; the organic phases were washed with
2+ (3i8r Riethaxyed - pyrerld-MdhangubRiperidiordavisasbamayl henaoy
20 MG RIORIoNIC agid ethy] 8SIeT . dient of n-heptane / BiOAC) to yield 5.00 ¢ of the
title compound as yellow oil. MS: 206.1 (M").

¢ 4-(1-Methoxyearbonvt- 1-methvi-ethvl-benzoic acid

5.60 g (27 mmol) of 2-(4-formyl-phenyl)-2-methyl-propionic acid methyl ester was
dissolved in 112 mL of rerr-butanol; 16.97 mL (11.20 g = 136 mmol) of 2-methyl-2-

25  butene was added, followed by a solution of 7.98 g (71 mmol) of sodium chlorite and
6.35 g (41 mmol) of sodium dihydrogen phosphate in 56 mL of water. Alter 20 hours, the
reaction mixture was poured into crashed ice /ELOAc, the pH was adjusted to ~3.0 with
aq. HCI (1IN} and it was extracted twice with EtOAc: the organic phases were washed
with water, dried (MgSQO.)}, filtered and evaporated. The crude product was purified by

30 recrystallisation from EtOAc/heptane to give 3.00 g of the title compound as coloriess
solid. MS: 221.2 {(M-H)'].
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In analogy to the procedure described in example 50Kk),
2-methyl-2-[3-(piperidin- 4-ylcarbamoyl)-phenoxy}-propionic acid ethyl
ester (example 50i) was reacted with 3,5-

%&&‘4’ yrrol I-yl-benzaldehyde (example 40b), sodium
cyanoborohydride, N- ethyl 20 diisopropylamine and acetic acid in ethanol.

al 54(—)‘ Ielg thy%atzl OHV ctpdl eaw?)olhcrrlx?gsk];?ne}mﬂ Mm%eg ne- 1( ?xvlic

]&%’&Wthoxy benzyl)-plperld|n-4-y|carbamoy|I-phenoxyI-Z-methy
I- propionic acid ethyl ester 25 In analogy to the procedure described in
examPlEgeak)3 2smetyl- 284 piserlive Wigoarbzrgid ppR cab Ry P SO RRS
agishathyh estey {examme Sairwasiseagied viith, 8:30 g (3.60 mmol) of 4-(1-
eth?ﬁéﬁ( éﬂ%&gr%?q%%? n%‘}'%eﬁ%é%&y@@&’?g@%dé Cof N- {3-

lisopropylami acetic acid in ethanol a yiel
ﬂW%@&Br&‘ﬁéé%#o%‘i‘ﬁ?“ﬂﬂ%”%@”%f?ﬁmﬁ)’%dz%é%?ﬁ havg. o

H@N/Eﬁ@ﬂ@é{@@zﬁm&)mlg@@mg@@@ The reaction mixture became a clear

Zqélﬁt{én@f@r Qﬂ@fh@W}ﬂUQfﬂ-bﬁ‘f&)ﬁih@iﬂaridM@tl@ﬁr{amoaqbeanw’y}md the

%‘Hll\/f pglﬁﬁ]ox _IQ? 8?)1?%)- 9‘(51?%%%1' r?_uent MeClz) to yield 1.28 g of the
yf ﬁ%\‘ﬁ%ﬁﬂ]‘%ﬁ%ﬁ Qe %fﬂ@f’nf}fjﬁr %ﬁpn Mg{:lj ethyl ester (example 50k)

PCT/EP2806/062515

t@gmannmmmmwm@m poured into crashed ice, the pH was adjusted to
-7.0 with ag. HCI (1N) and the reaction mixture was extracted twice with
McC12; thalorganihphasesuwedeswisidad axithn et )dAetetvér2 G- (piperidin-

MoRQh liered, ﬁ@&g(av ?aaﬁ%idb\é mag e h%% duclwasspurified by

chr ato dlent
O G PR EB T L QTP L0 (U g e rer-buoy
E@@@hbb@@&@q@ Tqﬂ@g’l"g“ﬁgféfh@ﬂg)mnb@}h@e in analogy 10 the preparation described

|--benzyl)-50igeridin:deyic arfda feyib-phémonih §:@bdBaltethylle propionic
agﬂ% oborohydride, N-ethyl-diisopropylamine and acetic acid in ethanol at 30 °C to yield
the title compound as colorless foam. MS; 469.3 (MH™).

Hxample 61

2.{4-11-{3.5-Diethoxy-4-fluoro-benzvl) -piperidin-4- vicarbamovil -phenyl -2-meth vi-

propionic acid methyi ester

In analogy to the procedure described in example 50k), 2-methyl-2-{4-(piperidin-
4-ylcarbamoyl)-phenyl]-propionic acid methyl ester (example 60¢) was reacted with 3,5-
diethoxy-4-fluoro-benzaldehyde (example 50g), sodium cyanoborohydride, N-ethyl-
diisopropylamine and acetic acid in ethanol at 50 °C to yield the title compound as
colorless solid. MS: 501.2 (MH™).
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In analogy to the procedure described in example 53,
2-{3-[I-(3,5-diethoxy-4-

rroI I-yl-benzyl)-piperidin-4-ylcarbamoyl]-phenoxy}-2-methyl-propionic

ﬁ%/}i B8ster (example 51) was saponified to yield the tlt%ép Yo1iafo

as colorless solid. MS: 550.3 (MH"). 20 Bxample 55 2- 13-
1-(3-Ethoxy-4-methoxy-benzyl~-piperidin-4-ylcarbamoyll
-phenoxv}-2-methyl- propionic acid@ﬁ% to the procedure described
in example 53 2- (3 [1 (3 ethoxy-4-

amdtmhgloﬁgﬁ)mstmgexm @@2) was saponlfled to yleld the tltle
compound as colorless solid. MS: 471.1 (MH"). Example 56

Pyrimiglinge-Begatbakylie@eithre described in example 50k), 2-methyl-2-[4-(piperidin-

[kiﬁe%ﬂa%tw\@ﬂeumrﬁ aﬁeaw)aatpﬁ{éq{wé%} @é;ugl lﬁoémhqua@eﬁw@uh 3.5

dure descrl ne carbox a

T R PR e ?%ﬂ‘@/ R R R EA R -
eﬁammegmm@/ﬁ%m@@m @Bﬁé‘é@é@sﬂdﬁf@iﬁ}%ﬁ%e})@ws light
coeittensaiorves: pyamiaiE-b-carboxylic acid with 4-amino-piperidine-
carboxylic acid tert-butyl ester to give
4-[(pyrimidine-5-carbonyl)-amino]-pipanairest carboxylic acid tent-butyl
ester followed by Boc cleavage with trifluoroacetic acid] was reacted with
3hydiethoxym-Huarespenzaldeioe isxample Hosh SRM BN Dmethyl-

oroh drlde A\I ethyl-diisopropylamine and acetic acid in ethanol at 50 C
t le compound as light yellow solid. MS: 403.3 (MH").
Exam e57P rimi |ne5c rbo lic.acid 11- thox}4-p, L
~l~yl)- PO «}6%0 ?* e r%l“é:h%o%m? gI%‘Jjﬁ ro%gdg‘}él gsr(]:lr SRt

e AR STRYY ByRiRftHe-5-dariryne] a‘&i@“ﬁ ééri@ﬁhAfl;&Pé?ﬁP&élfe“%}ﬁ’b?QWl
56}iwd sxeacketDeyitha 8 sapdiativaday- fqdy tial dHid-chenzatoe hy de (examplé. MS:
408}, so4iup gyanoborohydride, N-ethyl-diisopropylamine and

Example 64

2-14-11-(3.5-Diethoxy-4-fluoro-benzvl)-pineridin-4-vicarbamovl]-phenvyl }-2-methvi-
propionic acid

In analogy to the procedure described in example 53, 2-{4-[1-(3,5-diethoxy-4-
fluoro-benzyl)-piperidin-4-ylcarbamoyl|-phenyi}-2-methyl-propionic acid methyl ester
{(example 61) was saponified to yield the title compound as coloriess solid. MS: 485.4
[(M-H).

Examplc 65

2-14-1 1-(3.5-Diethoxy-4-pvrrol- 1-vl-benzyl) -piperidin-4-vicarbamoyl | -phenvl - 2-

methvl-propionic acid

In analogy to the procedure described in example 53, 2-{4-[ 1-(3,5-diethoxy-4-
pyrrol-1-yl-benzyl) -piperidin-4-ylcarbamoyil-phenyl }-2-methyl-propionic acid methyl
ester (example 62) was saponified to vield the title compound as light yellow solid. MS:
5324 [(M-H)].
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acetic acid in ethanol at 50 C to yield the title compound as light yellow
solid. MS: 450.2 (MHt). 15 Example 58 Pyrimi.dine-5-carboxylic acid [
1-%3-ethoxv-4-metboxy-ben7,vI)-Pii)eridin-4-YII -amid In analo%}é tothe
|c9 CEGIFE described in example 50Kk), pyrimidine-5-carboxyﬁg digfe/062315
piperidin-4-ylamide (example 56) was reacted with 3-ethoxy-4-methoxy-
benzaldehyde, sodium cyanoborohydride, N-ethyl-diisopropylamine and
acetic acid in 20 ethanol at 50 C tg%%ﬁ%aﬁggitle compound as colorless
solid. ample 5
<l AL 2V 4-viearbar

prometh MepranensadiincBxA nfl

piperidin-4-ylamide (example 56) was reacted with
tho3aFdflubiorizeinzaldéydey )25 fpréphreddiont acid cthyl ester

3-hydroxy-4-fluoro-benzoic acid in analogy to the procedure described for

the systhegiscoRlreilolnos B3dioxypénraliehytetndicimnil ¢ lajl siodiOnganic

Cyqiann hRrofdsidey N ethsdisopramdanine and eceticacidin sthanol at

50 C to.yield the t'tleﬁo‘mﬁ%ndd%@g%@ geIIOV\E/ qp_h%l 25 gﬁig&éwﬂﬂn I of
B8 a5 e B E0RIOADETs o im0 b2 £ (1654 miol) o

20ptarsiE-Fahe Ryl RSt BB ALY pip e miaLie s ByILpReny at 80 °C

}-@dmlethyt-vmomi@nm(aedﬂdmaﬂml estetra ) Qeifetihyt<2aph émlslepmpimgc

a%ﬂg?xeﬂ@él( | @é’%&%é?g%@@l\lag N;(%giﬁ&lﬁt@h ﬁ&%ﬂ“&g&%%%ﬁ@ﬂ&%&@%@ twice

was. dissolved in 90.m - dime rmamide, 11. 0

SO TS SG BRI TRHES VRS B 15 WA B ég‘(ﬁ?%?@gﬁ?‘ficgd ang

e§pRTHethy I fodifs PrRdust T BUVASGChrderh el 951 eReis, SiHen

pbepechdtoida) wafen thei pH svag adjusteld tordhounithsagitCAill N)San6h (M.

the mixture extracted 3 times with ether; the organic phases were washed

withowater, drietidhoaver MosOsknfifbretantevapertedda give idd g

of the arude il compornd asyellgiegil MS: 178.1 (MT). h)

2-(4-Formvil-phenvl)-Z-methyl_prop,ionic acid methyl ester

In analogy to the procedure described in example 50k), 2-[3-methoxy-5-(pipendin-
4-vicarbamoyl)-phenoxyi-2-methyi-propionic acid ethyi ester [ prepared by 1) oxidation
of 2-(3-formyl-5-methoxy-phenoxy)-2-methyi-propionic acid ethyl ester with sodium
chiorite in analogy to example 60c) to give 3-(1-ethoxycarbonyl-1-methyi-ethoxy)-5-
methoxy-benzoic acid; i) subsequent condensation with 4-amino-piperidine-carboxylic
acid rerz-butyl ester, using acid activation with 2-chloro-4.6-dimethoxy-1,3,5-triazine in
analogy to the procedure described in example 50h) followed by Boc cleavage with TFA
in analogy to the procedure described in example 501)] was reacted with 3,5-diethoxy-4-
fluoro-benzaldehyde {example 50g), sodium cyanoborohydride, N-ethyl-
diisopropylamine and acetic acid in ethanol at 50 °C to yield the title compound as
colorless foam. MS; 561.6 (MH™),

Example 67

2-13-[1-£3 .5-Diethoxv-4-nvrrol- 1-vl-benzvli-niperidin-4-vicarbamovl]-5-methoxy-

phenoxyl-2-methvi-pranionic acid ethyl esier

In analogy to the procedure described in example 50k), 2-{3-methoxy-5-(piperidin-
4-ylcarbamoyl)-phenoxy]-2-methyl-propionic acid ethyl ester [example 66b)] was
reacted with 3,5-diethoxy-4-pyrrol- 1-yl-benzaldehyde (example 40b), sodium



6.80 g (38 mmol) of 2-methyl-2-phenyl-propionic acid methyl ester was
dissolved at rt in 200 mL McClI2 and 7.01 ml (90.4 g = 76 mmol) of
dichloromethylmethylether was 15 added and the mixture cooled down to
WPEYSLIEH L (36.93g = 191 mmol) TiCL4 was added over 16T 462315
the reaction warmed up to ambient temp&rature; stirring was contlnued
for 16 hours. The reaction mixture was then treated at 0 C with 20 ml o
HetEPPeptdafef) sy elitartenvimiaasie MEE2Cithe a%famk%ﬁgsggo yield
wireiastredonith yoiate gitifids 6084 KAGB04, filtered and evaporated. The
crude product was purified by 20 chromatography (silicagel, eluent:
gradient of n-heptane / EtOAC) to yiglahmpR(OA§ of the title compound as
yellow oil. MS: 206.1 (W). c) 4-(1-Methoxycarbonyl-I-methyl-ethyl)-benzoic
agiqi35[@QTQE;I%Z)mm%@fﬁv(ﬁeﬁm’mybiﬁhﬂﬁw)ﬂvmlﬁmﬂ‘?{jQﬂ&}@&iﬂz}henoxy}-

5 mﬁm&lh o as; dissived o112 mL of tert-butanol; 16.97 mL (11.20 g =
mmol) of Z-methyl- Utene was added, followed by a solution of

7 Bl 'llfo 0'90%5096%“%1&@' RSB0 &%{ HQ%%‘%E}%O%%QBQM% (piperidin-

dihydrogen water. hours, the react

nfiAsFERAEE PO RASARTG TrasHed Wé@@ﬁ@f@&&l%@lﬁﬁ%&éﬂéﬂﬁ@&%& wagreacted
withh SeetHGl{iINp ethditwasBidradtesh dviceowit EtOMclride drgtnie

phﬁ gr@wﬁsgb@ﬁagwﬁmaﬁﬁreﬁﬂ@@l MaB04), fillered anedevanaraied.off-

S rude % uscstoyv(? Es%%ﬁ%recrystalhsatlon from

ne to glve tfle compound as colorless solid.
MS: 221 2 [(M-H)-]. WO 200611288b03 PCETégPZOOG/OGZSlS -73dl 4-f
4- (1 Methoxycarbonyl I methyl ethﬁ?‘%rrzovlamlnol
-pip, rldln

nﬂ.ﬂﬁﬁﬂiﬁ.@l@ﬁtﬂﬂwﬁﬁer argon then 0.80 g (3 60 mmol) of 4- (1 5
methoxycarbonyl-1-methyl-ethyl)-benzoic acid, 0.845 g (1.20 eq.) ofN-(3-
dimethitamihgyrophl Noathylectesdiobiidiid exyare SRIcrithe [Ar@.6.888:1gxy-4-

15 (hﬁ@r@%éx@fylwﬁﬂﬂim&mwt&ﬁﬁﬂﬂ@ﬂyﬁi@iﬂﬂlw&1%1@@53 -The.reaciionic acid
m@c(lliy{%sp ??ergxel@e {@QC}JQ&%@% LS Jf@gl fé){z&e Qo%% Lﬁ%%edrs%oh&%% solid.

olution wa;s_ evaporate reS| ue was purified by
c r(%ﬂ (silicagel, eluent: MeC12) to yield 1.28 g of the

Example 70

2-1{3-[1-(3.5-Diethoxy-4-pyrrol-1-vi-benzyli-piperidin-4-vicarbamovil-5-methoxy-

20 phenoxyl-2-methvl-propionic acid

In analogy to the procedure described in example 53, 2-{3-[ 1-(3,5-diethoxy-4-
pyrrol- 1-yl-benzyl)-piperidin-4-ylcarbamoyli-S-methoxy-phenoxy}-2-methyl-propionic
acid ethvl ester (example 67) was saponified to yield the tifle compound as off-white
solid. MS: 578.2 {(M-H)'].

25 _ Example 71

2-{3-[ 1-(3-Fthoxv-4-methoxv-benzyl)-piperidin-4-vicarbamovll-5-methoxv-phenoxvl-

Z-methyvl-propionic acid

In analogy to the procedure described in example 53, 2-{3-[ 1-(3-cthoxy-4-
methoxy-benzyl)-piperidin-4-ylcarbamoyl}-5-methoxy-phenoxy}-2-methyl-propionic



10 title compound as colorless foam. MS: 405.3 (MH"). e)
2-{4-(I-(3-Ethoxy-4-methoxy-benzvl)-piperidin-4-ylcarbamoyll-phenyl}-2-m
ethyl- propionic acid methyl ester In analogy to the procedure described in
W 2PDIEBBK), 2-methyl-2-[4-(piperidin- 4-ylcarbamoyl)-pheRATEAFoIRHIE51S
acid methyl ester [prepared from 4-[4-(1 1%
methoxycarbonyl-I-methyl-ethyl)-benzoylamino]-piperidine-I-carboxylic
aﬁ?@t@ﬁ%&ﬂﬂl @?é‘illﬂﬁ‘z @ééﬁﬁﬁéﬁ%i@? @W@l&mﬂ&r‘&ﬁ@fﬁ%\?f@%aﬁﬁéﬁ&&}lm
todhé. pispiatiomMiidsciibed in example 50i)] was reacted with
3-ethoxy-4-methoxybenzaldehyde, sodium cyanoborohydride,
N-ethyl-diisopropylamine and aceti&agithie Ethanol at 50 C to yield the
titte compound as colorless foam. MS: 469.3 (MH'). 20 Example 61
23 8akhdsd Ifonic acid 3-[1-(3-ethoxy-4-methyl-benzyl)-piperidin-4-yicarbamoyll-phenyl
e%gthoxy -4-fluoro-benzvl)-piperidin-4-ylcarbamoyll-phenyl}-2-methyl-
propionic acid methyl ester In analogy to the procedure described in
(piperidin- 4-ylcarbamoyl)-phenyl]-propionic
AC deid meth I%% Ith35 o5

d|ethoxjy 4 ﬂ Q9 b lig%%yg%d abm%gatog) g@ ahd aCICPIn et%ml 0 éqH2C12

cyanoborohy i g, ano

amine
506 8dper ’Pnéjﬂt%cﬁo ﬁéﬁh@&%ﬂiéﬂﬂr@é@fw id-Ms5H1d2 ganeh). wo
2006128603 ROT P 20061062505 kA4 Exampléds3 h at ambient temperature.

10 2%%@% Q’Q&‘Mﬁée“rmﬁ eklilaanzd-RipsTIditndsisarRRmaY mﬁrﬂ,rme,
S4ci5 SR peeens s el o e v

4%%&%%%%@%6 ict ﬁ{e"rhwféwleécﬁhﬂo% f@eéatlwa%mpeund
reactedriwitiod,5- diethoxy-4-pyrrol-1-yl-benzaldehyde (example 40b),
sodium cyanoborohydride, N-ethyl- diisopropylamine and acetic acid in
ethianotat: 3013 tandeld thaditlenempornd as light yellow foam. MS:
548.4 (MHO). Example 63 10

15 24 Mriteaxvodwagthexybrnet)-piperidin-4-ylcarbamovll-phenyl}-2-me
thyl-

The above prepared 3-methanesulfonyvioxy-benzoic acid methyi ester (3.81 g, 16

mmol) was dissolved in 100 ml of THF/ ethanol = 1/ 1 and treated with 50 ml of ag.
NaOH (1M, 3 eq.). The mixture was stirred for 2 h at a,mbiént temperature and was then
poured onto crashed ice / AcOEt / HCI dil.; the organic layer was washed with water,

20 dried over socium sulfate, and evaporated to dryness to leave 3.38 g of the title
compound as white solid.

MS (ISN): 215.3 [M-H].

¢) 4-(3-Methanesulfonvioxy-benzovlamino)-piperidine- 1-carboxvli

The above prepared 3-methanesulfonyloxy-benzoic acid ((.400 g, 1.85 mmol) was
25 condensed with 4-amino-1-BOC-piperidine (0. 370 g, 1 eq.) in the presence of 1.1 eq. of
(benzotriazol- I-yloxy)-tris-(dimethylamino)phosphonium hexafluorophosphate (0.899
g) and 1.2 eq. of N-ethyl-diisopropylamine (0.38 ml} in 9 mi of abs. THF during one
night at ambient temperature. Pouring onto crashed ice / AcOEL, twofold extraction with
AcOEFEt, washing with water, drying over sodium suifate, and evaporation of the solvents,
30 followed by flash chromatography (SiO,, hexane/ AcOEt=7/3), viclded 0.920 g of the title



MEGTE

10

15

20

25

propionic acid In analogy to the procedure described in example 53,
2-{4-[1-(3-ethoxy-4-
methoxy-benzyl)-piperidin-4-ylcarhamoyl]-phenyl}-2- methyllpro |on|c acid

X@?ﬂér (example 60e) was saponified to yield the title tHedessts
colorless solid. MS: 15 453.4 [(M-H)-].-EXample 64 2-14-[
1-(3.5-Diethoxy-4-fluoro-benzyl)-piperidin-4-ylcarbamoyll-phenyl} . 2-methh
womaﬁ@ qﬁoaﬂlaﬁﬂjg%%eﬁ%%aw%a%ﬁbg%w%}zaﬁ%}%ém
243 5-plictHoxhad 126 steps.
quoro benzyl)- plperldln -4- ylcarbamoylj phenyl] -2- methyl propionic acid

‘ i )i anto yiepd ¢hel tislercompound as

colorless solid. MS 485.4 Example 65 2 {4 [1- (3 5- Dlethoxy -4-pvrrol-

[- vI bem’ﬂvIAW&M@/I@&&M&W&&HM&&W&;@M@b-@lipmﬂme—1-
dﬁ{eaa!aam _theyPraceeaiseresarechin exarane R3d arslmi of cH.ClL

3,0-diet

§% OEFEDER: 5% AT Gy ST BR AT PR E MEhY EbFBIS AT acid
NS a@s@eﬂ&@zﬁipfréewwagegawﬁfﬁéa% Pifd thd RO ESIpp SLif vadatiles
lighit yelow iaakditM Ssnipd 2w [{MeH):briEt 2006 /A2880R viscous oil.
PCT/EP2006/062515 -75 Example 66 2-{3-[
163, Bdpip they sd4flepro-benzyl)-piperidin-4-ylcarbamoyl]
-5-methoxy-phenoxv}- 2-methyl-propionic acid ethyl ester a)
2a(3varmylarmethenysphenoxys &y methvi-presionic Asis athyl aster s o vl -

z}ei 1(6 8 mmol) of 3-hydroxy-5-methoxy-benzaldehyde [Journal of
Ogrgaﬁ/lt—%hemlstry (1985) 50(13), 2236-40], and 23.92 mL 31 33 g

(160.6 ) of eth rom isobutyrate were dissalyved,in

acetonﬁr]fféi‘% e, %%n &"r&:lw%% ggefg ‘”ﬁjﬁ&éﬂcg k:ar ate mw%i?ep henyl
a@ﬂ@d%%pt&é}r@c@w}h e ﬁbsgﬁkf@am& %@h@%ﬁ%ﬂaﬁs@étl ﬁ%ﬂ%&ycwwa@y
theirthchelkoxgawndit drhbiesntithyijod raturplafd, the2saveed wasadm tetra-

eyge%a&%%%%dy&;wammmm betyeemwaterand.cthek aNdure was

eXH’ qg\{vcdct over night and then poured divectly onto a flash column (SiO;). Eluting

with AcOFt/ 5 % NEi; delivered 0.030 g of the title compound as white solid.
MS (ISP): 447.0 M+H]".

Example 73

Methanesuifonic acid 3-11-(4-chloro-3-ethoxy-benzvl)-piperidin-4-vicarbamovl-phenvl

csLer

The title compound was prepared in analogy to example 72, but using in the
reductive amination step 4-chloro-3-ethoxy-benzaldehyde {(example 1) instead of ethoxy-
4-methyi-benzaldehyde, as white solid.

MS (ISP): 467.1 (M+H)".



with ether; the organic phases were washed with water, dried (MgSO4),

filtered and evaporated. The crude product was purified by flash

chromatography (Si02, heptane/AcOEY) to finally give 16.4 19 of the title
WO AS yellow oil. MS: 266 (Mt). b) CT/EP2006/062515

2-{3-[1-(3.5-Diethoxy-4-fluoro-benzylpip&Hdin-4-ylcarbamoyl]-5-methoxy

15 phenoxv}-2-methyl-propiionic acid ethyl ester In analogy to the

procedure described in example S%QLQE[élﬁethoxy 5-(piperidin-

4 ylcarbamltf)yl) phenoxy] -2- methyl proplonrc acrd ethyl ester [prepared by

ettmk&&tﬁrvwrﬁhamﬂrwm chlonte in analogy to example 600) to glve

3-(1-ethoxycarbonyl-I-methyl-ethoxy)-5 20 methoxy-benzoic acid,; ii)
Su bseque n&emﬁqmﬁamdm@iﬁmaﬂm@@ngﬂ dingseashoxylititacide in the
5 %9&%% ttgﬂ@gﬂ %lg &%@ﬁ@ﬂpﬁ] M%l 1-vi-benzaldehyde (example 40b) instead
loro-4,6- |met oxy-1,3,5-triazjn nalogy to the procedure
BB SRS o Pt B oo win YA m analogy
to the rocedure described in example 50i)] was reacted with
S%S(ﬁégﬁb - 242 fiigrd o benzaldehyde (example 50g), sodium

cyanoborohydride, N-ethyl 25 dusogropylamlne and acetic acid in ethanol
at 50 C to yield the title compound
Example 67 o

ss foam. MS: 561.6 (MH+).

10 oxyﬂ@htemasyﬂ&ﬂmethyigaropronrc acrd ethyI ester 30 In analogy to the '
procedure described in example 50k), 2-[3-methoxy-5-(piperidin-

4- ylcarbﬁm%ﬂ?plabﬁﬂ(ﬂt?rﬁi\é]pi’eﬁiﬁaﬁ @ﬁ@i@igﬂ'@ éﬁiﬂlw aﬁteﬁs{agam@mucme
as rea |
‘6%11“” “@r%%ﬁ%ﬁé@%%&# e R PRl

e ¥{Setsyiiis¥pibpylami.ne and acetic acid in ethanol at
50 C to |eId the trtle compound yellow oil.. MS: 608.4 (MH'). Example 68
2MB(p A{? EihekM4ethoxv-benz)))-piperidin-4-ylcarbamoyll
-5-methoxv-phenoxy}- 5 2-methyl-propionic acid ethyl ester In analogy to

15 thEhpriseshark g Eservécin-etkample SO 2B thathnkesihipttgiachyde was

prepared as follows:

a) 2-Fthoxv-4'-trifluorometh vi-biphenvl-4-carboxviic acid ethvl ester

3-Ethoxy-4-iodo-benzoic acid ethyl ester (0.500 g, 1.56 mmol, CAS No. 741699-04-
7) was dissolved under Ar in 12 ml of abs. DMF and treated successively with 4-

20 {trifluoromethyl)phienyl boronic acid {0.356 g, 1.2 eq.), KaPO4(0.564 g, 1.7 ¢q.), and
Pd(PPhs)s (0.054 g, 0.03 eq.). The mixture was allowed to react for 16 h at 80° C. Pouring
onte crashed ice / NICl, twofold extraction with AcOEL, washing with brine, drying
over sodium sulfate, and evaporation of the solvents, followed by flash chromatography
(silica gel, hexane/ AcOEL = 95/5) afforded finally 0.515 g of the title compound as white

25  sohd.

MS (ED): 338.2 [M]".

b (2-Ethoxv-4'-trifluoromethvl-biphenvl-4-vl) -methanol

To the above synthesized 2-ethoxy-4'-trifluoromethyi-biphenyl-4-carboxylic acid
ethyl ester (0.515 g, 1.52 mmol), dissolved in 6 ml of abs. THF, was added drop wise at -



4-ylcarbamoyl)-phenoxy]-2-methyl-propionic acid ethyl ester (example
66b) was reacted with 3-eth.oxy-4-methoxybenzaldehyde, sodium
anohorohydrlde N-ethyl diisopropylamine and acetic aci M
WEr ey ylef’d the title compound as off- 10 white amorphoug)&s% gﬁjﬁ
529.3 (MH4). Example 69 2- 13 11- (3.5%ethoxy-4- flu oro -ben zvl)

carb am o 0X h R [ i
Ygg%;rgg% \SK/ uttﬁ%npl)lrlo}:{:)e erre %geﬂscr %lggex L %%%A}%’ i P& 1. ac
1@%,%@;{@4@@1@ reaction mixture was carefully peured onto crashed ice/dil.
flaOtosdienay) pipeid dinrdeydd arbh oy H: Swasbthioxjtiphetaoxired-nvet syl
m&m&a&{q &5@}5&5@&%@@@@9'@@@@w@%@a@mﬁ@atw il thaditlelated as
po g ollor essulsé) id. M§Cx§§% 4 (MH"). Example 7
: g fi- (%H DictHoX pyrrol-‘ll-wr p-
benzyl plpendn -4-ylcarbamoyll-5-methoxy- 20

¥ %6 g[‘ﬂ%/l proplonlc acid In analogy to the procedure described in

Henoxy

}-2- methyl propionic aC|d ethyl ester example 678»{\/%/&8 saponlfled to yield
the titldTEormpBEUREraEes ffniieasdiib! ikﬂ@oe‘s*?%hzl[ heny-dorRmpiior (0-359
2¢{3- it (Buizthoxys4HimmeiiedX), -emi o) diipenidinethane and treated with MnO, (2.11 g

10 YRabameyl éc@l%m%}‘mﬁ@%ﬂ%(ﬂlat%ﬁlﬁ&mﬂf&ﬁ%@iﬁiﬂfca@ﬂ@r&@ﬁ%@ﬁytﬁ@e was
:ﬁgﬁ Cedey %3}%? o?r&b?d Iar} %}é C%] fct ou sl iﬁ [&15(@01 onl )%anc and evaporated 1o

Iperiai amo OXy-pheno %/
s Yﬁ%ﬂﬁfwl%bu iE R @@9@@2@@@@%@&%@%‘%@6&% “Pfladd72 g ot the

ethid @dtbrdexampler68lidvas saponified to yield the title compound as
off-white solid. MS: 499.2 [(M-H)"]. Example 72 Methanesulfonic acid
3NE-(Brethroxy-dvmeth |~yl)-piperidin-4-ylcarbamoyll-phenyl 5 ester

15 Example 76

Methanesulfonic acid 3-{1-f4-fluoro-3-( 2-fluoro-ethoxy)-benzvi] -piperidin-4-

vicarbamovl }-phenvi ester

The title compound was prepared in analogy to example 72, but using in the
reductive amination step 4-fluoro-3-(2-fluore-ethoxy)-benzaldehyde nstead of ethoxy-
20 4-methyl-benzaldehyde, as white solid.

MS (ISP): 469.1 (M+H)".

The necessary intermediate 4-Fluoro-3-{2-fluoro-ethoxyi-benzaldehvde

was prepared as described above in example 75 b)-c), but starting the whole
reaction sequence with 4-fluoro-3-(2-fluorc-ethoxy)-benzoic acid 2-fluoro-ethyl ester
25 instead of 2-ethoxy-4'-trifluoromethyl-biphenyl-4-carboxylic acid ethyl ester.

The former ester 4-Fluoro-3-(2-fuoro-ethoxy)-benzoic acid 2-fluoro-ethvl ester

was prepared as follows:

Commercially available 4-fluoro-3-hydroxy-benzoic acid (1.19 g, 7.62 mmol) was
dissolved in 15 ml of DMF, treated with 1-iodo-2-fluoroethane (4.641 g, 3.5 eq.) and



a) 3-Methanesulfonyloxy-benzoic acid methyl ester To a solution of methyl
3-hydroxybenzoate (2.50 g, 16 mmol) in 33 ml of CH2CI2 was added at O
C 1.2 eg. of methanesulfonyl chloride (1.53 ml) and 2 eq. of triethylamine

W2 B8APPHHd the mixture kept for another 3 h at ambient tefffpEFatie/ 0¢E513
Pouring onto crashed ice / NH4C1, twoféld extraction with AcOEt,
washing with brine, drying over sodium sulfate, and evaporation of the
s@ﬁ}éﬁt&ﬂmﬂmww 41 erTemABEAISY (S 2ifkaRe Kadbiteacson
dinleft:finaly8e8 1 guotthe titke ebaipot/AdOES, dalarjessueihhits (ISR e23zlh with

(M, t%&hﬂﬂtma%m 1@&1 %d}/éeﬂaﬁ{&%%{ﬁ) %@wfx%@%%@ asdebheifate,

above pre met n benzoi met er
R A e S AR EREL (o

5 wWithbes mtldehd 8&\%&@@%%6 gowwﬁésmmr@%s stirred for 2 h at
ambient temperature and was then poured onto crashed ice | AcOEt 1
HE S i) 1h&Sdrifdhic layer was washed with water, 20 dried over sodium
sulfate, and evaporated to dryness to leave 3.38 g of the title compound
as white solid. MS (ISN): 215.3 [M-Blam)i47B-Methanesulfonylox -by
euzoy]amino)-piperidine-I-carboxylic acid tert-butyl ester The above
pidpredsglinethanaulfeidytuxyxbentoicabi (A40Daidlues phuarinnyds phenyl
25,z9ndensed with 4-amino-I-BOC-piperidine (0. 370 g, 1 eq.) in the
presence of 1.1 eq. of (benzotriazol-l-yloxy)-tris-(dim

10 ethylar:@mq @@9&&?8&‘&%5@%@ QrephesRNAE Q895 9hand LBt Qfe

I-diiso 8 ml),in 9 ml o? ur| ne n| t
R g B R Rl e Rl L
WOM@E@%&WWM@@&%WWW@@VH sodium sulfate, and
evaporation of the solvents, 30 followed by flash chromatography (SiO2,
h&4aNSRCOEEDB) Hjielded 0.920 g of the title WO 2006/128803
PCT/EP2006/062515 -78 compound as white foam, contaminated with
some reagent derived impurities, butxsufficiéhtly pure for the next steps.
d) Methanesulfonic acid 3-(piperidin-4-vicarbamoyl)-phen ester
15 Methanesulfonic acid 3-[ 1-(2-ethoxy-4'-fluore-biphenyl-4-vimethvl)-piperidin-4-

vicarbamovl]-phenvl ester

The title compound was prepared in analogy to example 72, but using in the
reductive amination step 2-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde instead of ethoxy-
4-methyl-benzaldehyde, as white crystals.

20 MS(ISP): 527.3 (M+H)".

The necessary intermediate 2-Ethoxv-4"-fluore-biphenyi-4-carbaldehvde

was prepared as described in exampie 75 a) - ¢), but using for the Suzuki - coupling
4-fluorophenyl boronic acid instead of 4-(trifluoromethylyphenyt boronic acid, as white
solid.

25  MS (ISP): 245.3 (M+H)".



The above prepared 4-(3-methanesulfonyloxy-benzoylamino)-piperidine-|

5 carboxylic acid tent-butyl ester (0.920 g, 1.85 mmol) was dissolved in

9.5 ml of CH2CI2 and treated with 2.4 ml of trifluoroacetic acid. After
AN BPY h at ambient temperature, TLC indicated the aB$effe@Y/062515

starting material. Evaporation of all volatiis left 1.47 g of the title

compound as trifluoroacetate as off-white viscous oil. MS (ISP): 299.3

[M+H]+. 10 e) Methanesulfonic acidE2apI8Z&hoxy-4-methyl-benzyl

-plperrdrn 4 vIcarbamovII phen rester The above prepared

0.150 mmol) was dlssolved in 1.9 mI of |PrOH nd treated successrvely
with 3-bleditie-demptiopldbeazaiiehgdia (exdrpple SEnMBZBE gt ser)ing the whole
ti@a&%takraeiéeimr@mm(&)ﬂ&mﬁ a@téa@aﬂsl\rﬁ@h@hﬁlf@ngﬂ&ﬂb&mm

e he r m ve

s P LE ISR I e N %k‘ifé%?%n R
déﬁ’\bé’#&%dﬁae'gﬂ&rqrr@%ﬁra ébmﬁ%}m’hheaéﬂwﬁ Rédgor?dwme {18#): 447.0
[M+H] +. Example 73 20 Methanesulfonic acid
31\1@ %hl‘éﬁ%i@rh%&y benzyl)-piperidin-4-ylcarbamoyll-phenyl ester
The title compound was prepared in analogy to example 72, but using in
the reductive arn.ination step 4-chl&#8030&86xy-benzaldehyde (example
1) instead of ethoxy- 4-methyl- benzaldehyde as white solid. 25 MS (ISP):
A67ANEMH - (A OIROORHRER 0D BT/ ERROQBIOGIH 1B coTig Evdnple 74
Methanesulfonic acid 3-11-(3,5-diethoxy-4-pyrrol-1-yl-benzyl)-piperidin-4-

10 ylcarbarmoyiieptrenploastér i titteaiom pologywaspregai@dtint analpgyite
ex&gaﬁaﬁnfi@ﬁy@%@Iﬁgeo&y?dm@&r@@maeﬁeﬂifrﬁ?am%m 33) u%stead of 2-

ie £ e e instead o

e ST e

ehyde as ellow s

MS (ISP}: 373.3 (M+H)".

Example 81

15 N-11-{3-Ethoxy-4-methvi-benzyl) -piperidin-4-yi1-3-methanesulfon vi-benzamide

The title compound was prepared in analogy to example 72, but starfing the whole
reaction sequence with 3-methylsulfonylbenzoic acid instead of 3-methanesulfonyloxy-
benzoic acid, as white crystals.

MS (ISP): 431.4 (M+H)*,

20 Example 82

N-{1-{2-Ethoxv-4' -fluoro-biphenvi-4-vimethyvD) -piperidin-4- vl -3-methanesplfon vi-

henzamide

The title compound was prepared in analogy to example 81, but using in the
reductive amination step 2-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde instead of ethoxy-
25 4-methyi-benzaidehyde, as white crystals.

MS (ISP}: 511.3 (M+H)".



MS (ISP): 542.2 (M+H)". Example 75 Methanesulfonic acid
3-1lI-(2-ethoxy-4'-trifluoromethvl-b henyl-4_ylmethyl)-piperidin- 10
4-ylcarbamoyjl-phenyl ester This compound was prepared in analogy to

VW APAHIZERYS but using in the reductive amination step PCT/EP2006/662515

10

15

20

2-ethoxy-4'-trifluoromethyl-biphenyl-4-cagbaldehyde instead of ethoxy-
4-methyl-benzaldehyde, as white solid. MSéISP) 577.2 (M+H)". 15 The
necessary intermediate Example 63
2-ethoxy-4'-trifluoromethyl- brphenyl -4- carhaldehyde was prepared as
falodrs 3ath oxyiporont iatpipek H S naghyde
ester 3-Ethoxy-4-iodo- benzorc acrd ethyl ester (O. 500 g, 1 56 mmol CAS
No. 74T699t4oMparididiss phepdrah teaniidaylin enbobids, DM Esingin the
tresied; suseesaival v th 4ndR (irifluorametyiieh enyleranic ARG ¢ 3h&hyi-
ﬁgnzaf&ﬁv&gg% (0,26 %ﬁgl .7 eq.), and Pd(PPh3)4 (0.054 g, 0.03 eq.).

e mixture was a Iow to react for 16 h at 80C. Pouring onto crashed

|Cﬁlé I\PgﬁgP bstvl\/?l(? q§xtractron with AcOEt, washing with brine, drying

over dium sul d evaporation of the solvents, followed by flash

chromatography (silica gel, hexane/AcOEt z 95/5) afforded finally 0.515 g
of the title compound as white 25 sﬁ%@&%—él): 338.2 [M]. b)

(2 Ethoxv 4'- trrfluoromethvl brhen [-4-vI -methanl To the tatrov.e

V1 v Y, s hyl
ester (. 515 g, 1.52 mmol) dissolved in 6 ml of abs. THF was added drop
wise aFW@“?G@@/HWB@G@W@F@WO%’/@B%? 5"3"8@@]3@ GUbHSiAg Iy the

scohdtionvinadoinenen( 313 riMdidvh i b e fioifiemadditiodal 60ukhin Hig) instead of 3-

ahisptiemperasandoe rastion. mixusengas carefully poured onto
crashed ice/dil. HCI-solution, twofold extracted with AcOEt, washed with

wﬁgr,@prerjgvegm@wm sulfate, and evaporated to dryness. Thereby,
0.359 g of the title alcohol was isolated as 5 white solid, sufficiently pure

for the next step. Example 83

H-Amino-N-11-(3-ethoxyv-4-methvl-benzvh) -piperidin-4-vll-nicotinamide

The title compound was prepared in analogy to example 80, but using in the

reductive amination step 3-ethoxy-4-methyl-benzaldehyde mstead of 3-ethoxy-4-fluoro-

benzaldehyde, as white crystals.
MS (ISP): 369.2 (M+H)".

Example 86

N-11-(3.5-Diethoxv-4-{laoro-benzvl) -piperidin -4-vll-3-methvl-nicotmamide

The title compound was prepared in analogy to example 84, but starting the whole

reaction sequence with 5-methyinicotinic acid instead of 6-aminonicotinic acid, as white

crystals.

MS (ISP): 416.1 (M+H)™,



MS (El): 296.1 [M] -. ¢)
2-Ethoxy-4'-trifluoromethyl-biphenyl-4-carbaldehyde The above prepared
(2-ethoxy-4'-trifluoromethyl-hiph.enyl-4-yl)-methanol (0.359 g, 1.21 mmaol

WP Wd&8Rd in 12 ml of dichloromethane and treated with ﬁ@é’%‘ﬂ’fﬂ%}s

3

10

15

20

25

10 20 eq.). After vigorous stirring for 8 h&t-ambient temperature, the
reaction mixture was filtered over a_pad of Celite, rinsed generously with
dichlorom.ethane, and evaporated M to leave, after flash
chromato h (iIica I, he /AcOEt:9/1{ 0.372 g of the title

exanmplec 42, ibuticis g id-theo ke du Ctitecaminiation-btapaldehyde (example 76)
A040I@ 2R -4%&)&9%&@?@%% insteadwiethoxy- 20

4-methyl-benzaldehyde, as white solid. MS (ISP): 469.1 (M+H)". The
ngge _ éggefmg'ﬁge_ 4-Fluoro-3-(2-ffuoro-ethoxy)-benzaldehyde was
prepared as described above in example 75 b)-c), but starting the whole
reaction sequence with 4-ffuoro-3-(%ig%%oggthoxy)-benzoic acid
2-fluoro-ethyl ester 25 instead of =R 08

= ]
was prfloar_ed as follows: Commercjally ayailable

4-fluordS-HYGFOREEBAY SR AL TEL 8 G485 REITRISS i E IVaE 1h 5
nilcof DiviFapaated with A-¢sdop4tdmuethire s eapyaBiguy yurdpO3.S-
20004328308, B THER2006/06 25 35 13t paiiassium carbonate (2.634 g,

2.5 eq.) and stirred over night at 50 C. The reaction mixture was then
pomsedpntagrashediice/AcOE, the aqueous phase extracted again with
AcOEt; the combined organic layers were washed with water, dried over
sodium sulfate, and evaporated to @Iﬂ@gblash chromatography (SiO2,
hexane/AcOEt = 7/3) of the

6-Amino-N-[ 1-(2-ethoxy-4 -trifluoromethvi-biphenvl-4-vimethvl}-piperidin-4-yli-

nicotinamide

The title compound was prepared in analogy to example 79, but using in the
reductive amination step 2-ethoxy-4'-triflucromethyl-biphenyl-4-carbaldehyde instead of
2-ethoxy-4'-{luoro-biphenyl-4-carbaldehyde, as white crystals.

MS (ISP): 499.2 (M+H)".

Exampie 90

N-{1-(2-Bthoxy-biphenvl-4-vimethvh-piperidin-4-vil-5-methyl-nicotinamide

The title compound was prepared in analogy to example 88, but using in the
reductive amination step 2-ethoxy-biphenyl-4-carbaldehyde instead of 2-ethoxy-4-
fluoro-biphenyl-4-carbaldehyde, as white solid.

MS (ISP): 430.4 (M+H)".

The necessary intermediate 2-Ethoxv-biphenvl-4-carbaldehvde
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5 residue yielded 1.88 g of the title compound as white solid. MS (El):
248.1 [M]-. Example 77 Methanesulfonic acid
3-11%3-ethoxv-4-fluoro-benzyll-piperidin-4-ylcarbamovlI-phen | ester 10
I]é%‘(l}?npound was prepared in analogy to example 721,) BYHFB%?%'WSI':’
the reductive amination step 3-ethoxy=43luoro-benzaldehyde (example

36) instead of ethox -4-;nethyl-benzil h)gde, as white s Iicl,1 MSS%EP): .
451.1 TRAPBGPET . APIE V8 18 RASINAN E3Blore Htigsne fot the Suziiki ~“coupling
3phdnd bettieiw adichinoierbipHeltisiflyorcpithipehayihovieds Baihylpleanyipcous
ester The title compound was prepared in analogy to example 72, but

using in the reductive amination step
Zxethexy-Sdluererbiphenyl-4-carbaldehyde instead of ethoxy-
4-methyl-benzaldehyde, as white crystals. 20 MS (ISP): 527.3 (M+H)".

The necessary intermediate 2-Ethoxy:4flugro-biphenyl-4-carbaldehvde

was prepared as described in exam’b‘l’e“%“éﬁ c), but using for the Suzuki

o nstepd of A-Crifluoromeinyphany!

1-(2-ethoxv-4'-fluoro-biphenyl-4- imethvl)-piperidin-4-vll-nicotinamide The
title coMSSIHSFWAROBRS R B R URAIBGY 16 BX U TIREPS B LUtHiRg thie
wikdletireaction:seguem cecithedamifiomicnttic!doithinsiehdagfaldeh yde instead
3ynethasesuiftryiaxyhenzels y& asidridwsingsin the reductive

amination step 2-ethoxy-4'-fluoro-biphenyl-4 carbaldehyde instead of
efigxyspymethyl-banzaldehyde, as white solid. MS (ISP): 449.2 (M+H)+.

Example 92

6- Amino-N-[ 1-( 2-ethoxv-biphenyl-4-vimethvl)-piperidin-4-vii-nicotinamide

The title compound was prepared in analogy to example 79, but using in the
reductive amination step 2-cthoxy-biphenyi-4-carbaldehyde instead of 2-ethoxy-4'-
fluoro-biphenyl-4-carbaldehyde, as white crystals.

MS (ISP): 431.2 (M+H)".

Exampie 93

6- Amino-N-{1-[3-{2-fluore-ethoxy)-4-methvl-benzyl]-piperidin-4-yl }-nicotinamide

The title compound was prepared in analogy to exampie 87, but usingin the
reductive amination step 3-(2-fluoro-ethoxy)-4-methyl-benzaidehyde instead of 4-
fluoro-3-(2-fluoro-ethoxy)-benzaldehyde, as white crystals.

MS (ISP): 387.2 (M+H)",

The necessary intermediate 3-(2-Fluoro-ethoxyv)-4-methvyl-benzaldehyde

was prepared as described in example 76 and 75b)-¢), but starting the reaction
sequence with commerciaily available 3-hydroxy-4-methylbenzoic acid. as white crystals.

MS (EL): 182.0 (M)".



“f?éﬁ‘*f%ﬁ@%luoro -benzaldehyde (example 36) instead of 2- PCT/EP2006/062515

10

Example 80 6-Amino-N-11-(3-ethoxv-4-fluoro-benzyl)--piperidin-4-yll
-nicotinamide 10 The title compound was prepared in analogy to example
79, but using in the reductive amination step )
ethoxy-4'-fluoro-biphenyl-4-carbaldehyd8} as white crystals. MS (ISP):
373.3 (M+H)+, Example 81 15 N4

1-(3-Ethoxy-4-methyl-benzyl)- pipem%-methanesulfonyl benzamide
The tltle cf(\)rmound was prepared in aalog to example 72 but startlng |

Bnmeﬂnameckulfonyloxy- hen20|c aC|d as whlte crystals | MS (ISP) 431.4
(M+H)". 20 Example 82

N-(I-(2tEtheswbdHiowadypheryd 4-yhxietyt) pipepaminodblt using in the reductive
%&?@&h@p% L mg%aémgsyﬂh%&%k% SAFARANANE WAS BFRDALGithd of 2-

i h t t
Gy, %%aa”msmn@faﬁ%?sééeﬁ%% St Seony- 28
4- met%\él benzaldehé e, as white crystals. MS (ISP): 511.3 (M+H)+ WO

BMrEP2006/062515 -83 Example 83 N-I
3 Ethoxy -4-fluoro- benzvl)-plperldln 4 Vil -3- methanesulfonyl benzamlde
eSS R R -Gt Ay de
the reductive amination step 3- ethoxy 4 quoro benzaldehyde mstead of
etiypaisdtnyioBopehzaldehyde, as white crystals. MS (ISP): 435.1
(M+H)'. Example 84
6-AmirFeBRnavlo(d S-dibthudriddtdenadesindy (Hidedidin-20ynmeotindbide.
Thestite compaunEwaspepared in ARa0QY 16:cRMMMICISC:nid Wsigsitely with
thﬁ@ﬂuorophenyl boronic acid (0.046 g, 1.25 eq.), KegPO4(0.100 g, 1.8 eq.), and Pd(PPh3)4

(0.060 g, 0.2 eq.). The mixture was allowed to react for 16 h at 90-95 °C. Pouring onto

v, gt

crashed ice, twofold extraction with AcOEL, washing with water, drying over sodium
sulfate, and evaporation of the solvents, foliowed by flash chromatography (silica gel,
hexane/ AcOEt=8/2) afforded 0.089 g of the title compound as white solid.

MS (ED): 350.1 [M]".

Example 95

1-nicotinamide

H-Amino-N-F1-(3.5-ditsopropox

The title compound was prepared in analogy to example 79, but using in the
reductive amination step 3,5-diisopropoxy-benzaldehyde (CAS NO. 94169-64-9) instead
of 2-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde, as white foam.

MS (ISP): 427.3 (M+H)".



10

10 reductive ainination step 3,5-diethoxy-4-fluoro-benzaldehyde (example
50g) instead of 3- ethoxy-4-fluoro-benzaldehyde, as off-white solid. MS
ISP&: 417.1 (M+H)'. Example 85 6-Amino-N-F

5{329 fﬁﬁ%’-ﬁ-methyl-benzvl)-piperidin-4-v||-nieotinamide 15 HhEfaUe/062513

compound was prepared in analogy to€Xample 80, but using in the
reductive amination step 3-ethoxy-4-methgl-genzaldehyde instead of
stals. MS (ISP): 369.2

3-ethoxy-4-fluoro- benzaldehyde,
(M+H)". Example 86 20
‘uﬁ 2"1_!! 4.‘

AE Y € Ay

Thetitleegampound was prepared in analogy to example 84, but starting

the whole reaction sequence with 5-methylnicotinic acid instead of
6-aminanicoiipe aoidy aspveditesddry stalsgMS (&R 1A Hul(Msthd) inWh@reductive
2%9@4&@&?9%#%4@?%9@%%@&%&&1@%@%@ﬁémegyhi:A]%tﬂyrl-

4'ﬂU9rf":E\§ UO{ot-ei oxy)-benzvll -pperidin-4-yl I-nicotinamide The title
08%6?)8% ’3@%?’&35 7edin analogy to example 85, but using in the
reductive amination step 4-fluoro-3-(2-fluoro-ethoxy)-benzaldehyde
(&gﬂéﬁg%)’)‘%(%tgéd of 3-ethoxy-4-methyl-benzaldehyde, as white
powder. MS (ISP): 391.1 (M+H)'. E
1 B BB P AR R AR IR s aHHde s methyl-nicotina
mide The title compound was prepared in analogy to example 86, but

using iNahenibeserddolie ingihgisrrstdpre described in 1 Org. Chem. 2004, 69, 6945
2 s@ih exynd s fIDi AL bip heayhdieadodldeiydedrsteac of §1b+esultant 4-ethoxy-1H-

digthaxy-4afikarabenzaldelydacas whitecrystals. MS (ISP): 448.2
(M+H)'. Example 89

MS (ISP): 190.3 (M+H)*,

Example 97

N-[1-{4-BEthoxy-1H-indol-6-vimethvD-piperidin -4-v11- 3-methvi-nicotinamide

The titie compound was prepared in analogy to example 96, but starting the whole
reaction sequence with S-methylnicotinic acid instead of 3-methanesulfonyloxy-benzoic

acid, as yellow foam.
MS (ISP): 393.0 (M+H)".

Example 98

N-11-(3.5-Diisopropoxy-benzyl) -piperidin-4-vil- 5-methvi-nicotinamide

The titie compound was prepared in analogy to example 95, but starting the whole
reaction sequence with 5-methylnicotinic acid instead of 6-aminonicotinic acid, as

colorless oil.

MS (ISP): 426.2 (M+H)".



6-Amino-N-f |-
(2-ethoxy-4'-trifluoromethyl-biphenvl-4-ylmethyl)-piperidin-4-yll -
nicotinamide The title compound was prepared in analogy to exam I

79,
WRAYEHEE the reductive animation step PCT/EP2006/062515
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2-ethoxy-4'-trifluoromethyl-biphenyl-4-cdibaldehyde instead of

2-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde, as white crystals. MS (ISP):
499.2 (M+H)". 20 Example 90 N f@é@ﬁ%c%g-biphenvl 4-

eth I -|per|dn| -4- yII -5- methl mcoUgamlde The tltle compourgd Was
3 QORISR : : 7 ] LS 9

step 2 ethoxy blphenyl -4- carbaldehyde mstead of 2-ethoxy-4'-

fluoro-Bistitslgyiompannsien pEp st Whiterselid o 2398l Spus sgrigog the whole

(Matthn Theaeeessafyinténizediatd sk thoxsidiphenivbiecarhadd éhyide acid, as

WieG08£128803 PCT/EP2006/06251.5 - 85 was prepared as described

in example 75 a) - ¢), but using for the Suzuki - coupling phenyl boronic
I\X ﬁ@ﬁ[@ oromethyl) phenyl boronic acid, as yellow viscous

oil. MS ( ?l

I) 226 2 (M)". 5 Example 91

N-F1-(2-Ethoxy-4'-trifluoromethyl- béohl%gyé fbdyl) piperidin-4-yll-5-methvl-

nicotinamide The title compound d in analogy to example 90,
Sgf e reductive aminat

ZME:EC)) %hen?él e Ca E%:%%h\éﬁeﬁd?g \z{\;/}g E)evjc/: rt)ésetgzl?n 'Yé%fg IIS) q{artmﬁ the whole

-(WWWWIMWWMWEQI})@P@M Had-higetih ahsidectmagdonyloxy-
CoBaReKRdilvas prepatesix.analogy to example 79, but using in the 15
reductive am.ination step 2-ethoxy-biphenyl-4-earbaldehyde instead of

2:athaxrpy4456.3 (M+H)™

l-benzamide

Example 101

Methanesulfonic acid 3-{ 1-(3.5-diisopronoxy-benzyl) -pineridin-4-vicarbamovl]-nphenyl

ester

The title compound was prepared in analogy to example 99, but starting the whole
reaction sequence with 3-methanesulfonyioxy-benzoic acid instead of 3-

methylsulfonylbenzoic acid, as coloriess oil.
MS (ISP): 505.2 (M+H)".
Example 102

Methanesulfonic acid 3-[1-(2 8-diethoxv-4'-fluoro-biphenvi-4-vimethvl) -piperidin-4-

vicarbamoyli-phenvl ester

The title compound was prepared in analogy to example 101, but using in the
reductive amination step 2,6-diethoxy-4'-fluoro-biphenyl-4-carbaldehyde instead of 3,5-
ditsopropoxy-benzaldehyde, as white solid.

MS (ISP): 571.3 (M+H)".

The necessary intermediate 2,6-Diethoxy-4'-fluoro-biphenvl-4-carbaldeh yde
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fluoro-biphenyl-4-carbaldehyde, as white crystals. MS (ISP): 431.2

(M+H) . Example 93 6-Amino-N- { 1-F 3-(2-fluoro-ethoxy-4-methyl-benzyll

-n| eridin-4-yl I-nicotinamide 20 The title compound was prepared in .
]?)ﬁﬁ‘aﬂéxample 87, but using in the reductive aminatior %T P2006/062515

3-(2-fluoro-ethoxy)-4-methyl-benzaldehy¥e instead of 4-

fluoro-3-(2-fluoro-ethoxy)-benzaldehyde, as white cr sta{ St ?1

397 2 wmipaﬁ%ﬁé%%@gﬁﬂm 8%% but reacting in the i cotipling 3,5-

3d{iRikorbiedhdxyzddeioits (bR 2HN SRy 25 -Weis mé‘é)afédbagzylexyﬁ—eﬂwxy-

dessaibedirRampleiftdanc/Sinee) botostrrting, thhaispagiionw sagquence

with commercially available 3-hydroxy-4-methylbenzoic acid, as white

crystals): MeAR)1182.0 (M) . WO 2006/128803 PCT/EP2006/062515 -

86 Example 94 6-Amino-N-[

1-(2-benzyloxy-6-ethoxv-4'-fluoro- q:’igggmélﬁ)v_ylmethyl) piperidin-4-v11-

n|cot|nam|de This compound was prepared In analogy to example 79, but

URIr m%{eetg 'M%&RFU@EJ' din-4-vil-6-methvlamino-nicotinamide

2-benzyloxy-6-e oxy- -fluoro- |p'eny- -carbaldeh.ydeinstead o

Ceo b b penesataltadR. Aol GOl M.

(ISP) cessary intermediate

wiea@mb%zepzé MRASPSIHIRBAYIPAPEE R et AR s rat as
fmmqsznmt%BeMVf@yn&m%@p@i idtodbgrizatdehydéo(@s100ig, 301262
mmol, CAS NO. 338455-15-5) was dissolved under At in 1.5 ml of abs.
DMP(#1 tieatedvsudgessively with 4-fluorophenyl boronic acid (0.046 g,
1.25 eq.), K3P04 (0.100 g, 1.8 eq.), and Pd(PPh3)4 (0.060 g, 0.2 eq.).
Theemixiewiasafewedstoneact for 1.6 h at 90-95 C. Pouring onto
crashed ice, twofold extraction with AcOEt, washing with water, drying

Oﬁgmggwméﬁﬁm@oa@ evRPeIAtinRr-of the solvenisy foliowedie flash

zhgm OX agra, [;%iféﬂi %1%@% dhexane/AcOEt 8/2) afforded 0.089 g of the

6- Aminonicotinic acid was condensed with commercially available 4-amino1-BOC-

piperidine according to standard procedures ((benzotriazol-1-yloxy)-tris-
{dimethylamino)phosphonium hexafivorophosphate / N-ethyl-diisopropylamine in abs.
THF)}. 1.40 g thereof (4.37 mmol) was dissolved in abs. THF (22ml) and treated with 2.2
eq. of sodium hexamethyldisilazide-solution (1M in THF) and 2.3 eq. of BOC;O (2.193
2). The mixture was kept over night at 40 °C. Pouring onto crashed ice / NHCl, twotold
extraction with AcOEL, washing with water and brine, drying over magnestum sulfate,
and evaporation of the solvents, followed by flash chromatography (silica gel,
hexane/AcOEt = 1/1) vielded 1.37 g of the tri-BOC- intermediate which was selectively
hydrolyzed as follows:

It was dissolved in MeOH (25 ml) and treated with K2CO5 (1.091 g, 3 eq.). After
refluxing for 4 h, TLC indicated the absence of starting material. Pouring onto crashed
ice / NH4C, twofold extraction with AcOEt, washing with water and brine, drying over
magnesium sulfate, and evaporation of the solvents, followed by direct crystallization
from hexane / AcOE! delivered 0.723 g of the title compound as white crystals.

MS (ISP): 421.3 [M+H]".



MS (El): 350.1 [M]+. Example 95 6-Amin
0-N-[1-(3.5-diisopropoxy-benzyl)-piperidin-4-yll -nieotin amide. 20 The title
compound was prepared in analogy to example 79, but using in the _
W@&HPW &% hination step 3,5-diisopropoxy-benzaldehyde ( IRg006/062515
94169-64-9) instead of 2-ethoxy-4'-fluefébiphenyl-4-carbaldehyde, as
whlte foam MS (ISP) _b427 3 (M+H)+ WC}) 2006/128803

Liaming |-piperidine-

2 ey | Aig ‘ethyl) -piperidin- 4 yIcarbamoyII phenyl ester
This compound was prepared in analogy to example 72, but using in the
reductiie: Havmipatierndte[ dethbxyeitcimtoioiBoaripaliénydedndead) of

Saathypdsanathyi: benzalgehyd @ﬁtlﬂh‘ﬁ@ daamos {SP) Afd8 Mithidolved

rmediat dole- 6-car,

° syr%esueﬁglfgiviv%nmﬁ? %odc&g(ﬂ;%( %escr ] % 1ne{%iéd3%1¥% _%?%53011 (IM
6@4"§Hfolé}?&%§aﬁ«.§ftsr AP ?Qd%ﬂ:t?éﬁ“&ﬂﬁ’W Tt phiture was
redolantd sethoboy- skbldmdbmatﬁaogmnxylresactbllméﬂ%ﬂ@tte»vs)&é@@ﬂmﬂion with
S@&@Eﬂ%ﬂﬁﬁé 124. %&Mﬁ'ﬁ'ﬁ%rﬁa&aﬂ?ﬁﬁ@g%Zex magne<;1um sulfate, and evaporation of
Ng{%ré;ﬁ thoxydElsindolGryimetvi); OBr ﬂlc PR ”?Bb”?sﬂ% Vielded

€ compoun was prepare ogy examp

1o sf’é’ﬁ‘ﬁ‘i@a%ﬁé)\%z)ﬁeofég%ﬂgﬁ CEBPRHEL AR léelii‘?é‘iﬁylnlcotlnlc acid instead of
3-methanesulfonyloxy-benzoic acid, as yellow foam. MS (ISP): 393.0
(WAHISP E4adrnidedIPo N-1 1-(3.5-Diisopropoxy

benzyl) plperldln -4- yfI -5- methyl nieotinamide The title compound was

& AABION, PeDestd loncpinatading the whole

)

The above prepared 4- {[6-(tert-buioxycarbonyi-methyl-amino)-pyridine-3-
carbonyl}-amino }-piperidine- 1-carboxylic acid tert-butyl ester (0.495 g, 1.14 mmol) was
15 dissolved in 14 ml of CH;Cl, and treated with 2.8 mi of trifluoroacetic acid. After stirring
for 3 h at ambient temperature, TLC mndicated the absence of starting material.
Bvaporation of all volatiles left 0.704 g of the title compound as trifluoroacetate as light
brown amorphous solid.

MS (ISP): 235.3 IM+H]".

20 Hxample 104

N-11-(3-Bthoxy-4-pyridin- 3-vl-benzvl) -piperidin-4-v11-3-methanesulfon vi-benzamide

The title compound was prepared in analogy to example 82, but using in the
reductive amination step 3-ethoxy-4-pyridin-3-yl-benzaldehyde instead of 2-ethoxy-4'-
fiworo-biphenyl-4-carbaldehyde, as white solid.

25 MS(ISP): 4942 (M+H)".
The necessary intermediate 3-Ethoxy-4-pyridin-3-vi-benzaldehyde

was prepared as described in example 75 a) - ¢), but using for the Suzuki - coupling
3-pyridylboronic acid instead of 4-(trifluoromethylyphenyl boronic acid, as white
crystals.



10 didbeprbpisty-benzaldehyde, as white solid.

15
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25

reaction sequence with 5-methylnicotinic acid instead of 6-aminonicotinic

acid., as colorless oil. MS (ISP): 426.2 (M+H)+. WO 2006/128803

PCT/EP2006/062515 -88 Example 99 N-f N
"gl(-)(%".“3>6-/I3’*)’ﬁ;§8?)ropoxy-benzyl)-piperidin-4-y|I-3-methanesuIfon%/)FiS'@%’f%Wﬂﬂf@'513

The title compound was prepared in anafdgy to example 95, but starting

the whole_ reaction sequence with 3-methylsulfonylbenzoie acid instead of

6ohfifBneotinid Acid, as 5 white foam. MS (ISP): 489.4 (M+H)+.

Example 100 N-f 1-(4-Ethoxy- IH-indol-6-ylmethyl)-piperidin-4-yl|

-3-methanesulfonyl-benzamide The ' ound was prepared in
analogy to ple 96, but starting the whole 10 reaction sequence with
3im S G Bl 2oidoE s A EERGRAN anasi Yarib, e}

acid, as light red solid. MS (ISP):

456.3 (M+H) ". Example 10

Methalésifisrienaeddnd was prepared in analogy to example 104, but starting the whole
3rédc(DbWijsenropax\shengyhripineridind yigarpamombpanyin BB SIBE acid, as
Tﬁgﬁiglalgg\ygggund was prepared in analogy to example 99, but starting

the whole réaction sequence with 3-methanesulfonyloxy-benzoic acid

i f Q@e@ylﬁaﬁonylbenzoic acid, as colorless oil. MS (ISP): 505.2
(M+H)+. 20'Exa ine 02 Methanesulfonic acid 3-f

1-(2,6-diethoxv-4'-f|uoro-biphenyI-AEYhLi?t%l -piperidin-4-
vicarhamoyll-phenyl ester The title Sibound was prepared in analogy to

ing in the Oredctive amination step .

Al IJAlU YAV y

v/ O=0

The title compound was prepared in analogy to example 104, but starting the whole

reaction sequence with 3-methanesulfonyloxy-benzoic acid instead of 3-methyl-

sulfonylbenzoic acid, as coloriess gum.

MS (ISP): 410.3 (M+H)".

Example 107

N-11-{2-Bthoxv-4'-Huoro-binhenvl-4-vimeth vl -piperidin-4- vl]-6-meth vlamino-

nicotinande

The title compound was prepared in analogy to example 103, but using in the

reduclive amination step 2-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde instead of 3,5-

diethoxy-4-fluoro-benzaldehyde, as white solid.

MS (ISP): 463.5 (M-H)".

Example 108

6-Amino-N-[1-(2-ethoxv-4'-fluoro-biphenvi-4- vimethvl)-piperidin-4- vHi- 5-methvi-

nicotinamide

The title compound was prepared in analogy to example 79, but starting the whole

reaction segquence with 6-amino-5-methyl-nicotinic acid (CAS No. 167626-78-0) instead
of 6-amino-nicotinic acid, as of-white solid.
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MS (ISP): 571.3 (M+H) +. The necessary intermediate
2,6-Diethoxy-4'-fluoro-biphenyl-4-earbaldehyde WO 2006/128803
PCT/EP2006/062515 -89 was prepared as described in example 94, but
r@&%?ﬁﬁ]gzﬁﬁ the Suzuki coupling 3,5- diethoxy-4-io do- benzalﬁgﬁ 3%0 )é’g%gb
NO 338454 05 0) in stead of 3- benzyloﬁ%*s -ethoxy- 4-iodo-benzaldehyde
oro n | boronic acid, as light yellow solid. MS (El): 288.2 [M]+

Ie
N-[1-(35- Dlethoxy-4-fluoro-benzyl) Elperldln -4-yll-6-methylamino-nicotina
mide This compound was prepar bed in example 84, but
usmg for the reductlve amlnatlon step

vogiinamide

mstead of 6-amino- N plperldln -4- yI nlcotlnamlde as Whlte solid. 10 MS
(ISP): Battl¢per)orn T ReaSoramarafas prdparéel e Tallows. &yt using in the
Ariartart Buioxneaienylamire-pyridine dcanienyly-amuadlqpiperidire 4= fluoro-

g{ q@%i@ghglgyiseﬁe&ﬁ@ggﬂgomconn|c acid was condensed with

commermally available 4-amino 1-BOC- 15 piperidine according to

(benzotriazol [-yloxy)-tris-
( |'mg?ﬁ§tggn$ %n%(%%

osphonium hexafluorophosphate /
N-ethyl-dii.sopropylamine in abs. %zF} iL Aﬁ)ﬁq thereof (4.37 mmol) was
dissolved in abs THE (22m1) and 2.2 eq. of sodium
he xm.et , Zifle-S G k 20 2&%93

Oting
NH4C1 twofold 20 extraction Wlth AcOEt Washlng Wlth Water and brine,
drying “Svetlslﬁggweétm wﬁatspaa%%e%ﬂ%& BITGRE LEtEhtSTIS B
byeflastivearomaion raghd ¢dilica galyridaxand/poREde: 194 | hatddd B 7iptead of
obtbe shyBOGdniaRediate-winchians gelectively: owdrolyzed as follows:
It was dissolved in MeOH (25 ml) and treated with K2CO3 (1.091 g, 3
edss After 2oretivxing for 4 h, TLC indicated the absence of starting
material. Pouring onto crashed ice 1 NH4C1, twofold extraction with

AcOEt, washing with water and bripg, drying pver

N-11-(3-Ethoxv-4-pyridin-4-vl-henzvh -pipendin-4-vll-5-methvl-nicotinamide

The title compound was prepared in analogy to example 105, but using in the
reductive amination step 3-ethoxy-4-pyridin-4-yl-benzaldehyde instead of 3-ethoxy-4-
pyridin-3-yl-benzaldehyde, as off-white crystals.

MS (ISP): 431.3 (M+H)".

The necessary intermediate 3-Ethoxy-4-pyridin-4-vl-benzaldehvde

was prepared as described in example 75 a) —¢), but using for the Suzuki - coupling
4-pyridylboronic acid instead of 4-(trifluoromethyl)phenyl boronic acid, as colorless

crystals.

MS (EIL): 227.1 (M)™.



magnesium sulfate, and evaporation of the solvents, followed by direct
crystallization from hexane / AcOEt delivered 0.723 g of the title

compound as white crystals. MS (ISP): 421.3 [M+HI+. WO
ng 6(119 %%%%g’;o%% ;’_25:15
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eBH961062515 -90 b) 4-{[6-('tent-Butoxvcarbonyl-me amino

ridine-3-carbonyl}-amino}-piperidine- 1:3rboxylic acid tort-butyl ester The

above prepared 4-[(6-tert-hutoxycarbon 1Iam@o-pyridine-3-carbonyl)-
ﬁ}é?‘?gtﬁyf'ester (0.720 g, 1.71. mmol)

amino]-piperidine-Il-carboxylic acid
was dissolved 5in Sg, ml o

eq. of methyl iodide (5.33 ml). The mixture was allowed to react for six
days! PeuHHgERBUAEHARERPPRHA 1RGO aRPALlibh Wtrtaatesehe whole
weshiog witiewvatertadciningsdfymipovenmagesicsn sUffatethahdcotinic acid, as
eyaporajiensof the solvents, followed by flash chromatography (silica gel,
hexane/AcOEt=55/45) yielded 10 eventually 0.497 g of the title compound
aﬁi@’h't%@?f%mz %@4)1435-1 [M+H]'". ¢)

6-Methylamino-N-piperidin-4-vl-nicotinamide The above prepared

4-{[6-(tert—butoxycarbonyl-methyl-afggggﬂzjégﬁgdine-3- carbonyl]-amino

}-piperidine-l-carboxylic acid tert-butyl ester (0.495 g, 1.14 mmol) was 15
diseplyed i 4. m i ‘
aClo [ [TTNO

: amp atuare, g ed
a@@i&éﬁ%starting material. Evaporation of all volatiles left 0.704 g of the

titte compound as trifluoroacetate as light brown amorphous solid. MS

(ISP): Phsilegampowyg BRaRHer e # Re 1a g EsHERpla loy iy starting the whole
Srpdvenzeljupipendin-3-yldh Sindihanesulionzyldreniansiee of hertitleylnicotinic
compqupfwasiRrepared in analogy to example 82, but using in the

reductive amination step 3-ethoxy-4-pyridin-3-yl-benzaldehydeinstead of
2;qthqyy Aglﬁ%qﬁgf%henyl-4-carbaldehyde, as white solid. 25 MS (ISP):

494, (|\/P+H)‘.

Example 114

&-Amino-N-i 1-{4-chloro-3-ethoxv-benzyvl) -pineridin-4-vli-53-methvl-nicotinamide

The title compound was prepared in analogjz to example 108, but using in the
reductive amination step 4-chloro-3-ethoxy-benzaldehyde instead of 2-ethoxy-4'-fluoro-
biphenyl-4-carbaldehyde, as white solid.

MS (ISP): 403.4 (M+H)".

Example 115

11-5-methyl-nicotinamide

6-Amino-N-[ 1-(3.5-diethoxy-4-fluoro-benzyl)-piperidin-4-

The title compound was prepared in analogy to example 108, but using in the
reductive amination step 3,5-diethoxy-4-fluoro-benzaldehyde instead of 2-ethoxy-4'-
{luoro-biphenyl-4-carbaldehyde, as light yellow solid.

MS (ISP): 431.3 (M+H)".
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The necessary intermediate 3-Ethoxy-4-pvridin-3-vl-benzaldehydde was
prepared as described in example 75 a) - ¢), but using for the Suzuki -
coupling 3-pyridylboronic acid instead of 4-(trifluoromethyl)phenyl boronic _
8“?’6 l?%?ﬁte crystals. WO 2006/128803 PCT/EP2006{0629§PEE%6’£-6"R/?§“
(El): 227.2 (M)". Example 1.05 - 94 -
N-ll-(3-Ethoxy-4-pyridin-3-yl-benﬁls-ﬁigeéi{isnA-ylI-5-methyl-nicotinamide
The title compound was prepared ¢ 0 example 104, but starting
the whole 5 reacti‘on se(iue‘nce With75-rr]1eth Inicoinic a}%:d instead of

(MatHyl- Bsetinpeidd Methanesulfonic acid 3-11-(3-ethox~4pyridin-3-
lenzyl)-piperidin-4-ylcarbamoy |_ 10 phenyl ester The title compound
was piardd dionamalodyo pxcanplar] @hlhet staxtimg h O holensiegdtidne
SeQuERcE Wit Romatianestyionylaxbenzeis AdipHesieadaf e iyl insiead of
oM beEpIc it ol RN PR AR, M+ 19

-(2- xy-4'-fluoro-hiphenyl-4-ylmethyl~-piperidin-4yll-6-methvlamino-
#&t@rﬁligg‘ﬁh@%ﬁé%bmpound was prepared in analogy to example
103, but using in the reductive amjnation st
2-ehoxy-4'-f|uoro-biphenyl-4-carba%‘-§ﬁ%%-]'r§£tead of 3,5- 20

yde, as white solid. MS (ISP) : 463.5 (M+H)'.

1din-4-vi-benzyl-piperidin-4-vii-nicotinanide

VALY,

------

1-(2-ehoxy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-yll-5-meth ‘
nicotinBisitide compound was prepared in analogy to example 79, but using in the

reductive amination step 3-ethoxy-4-pyridin-4-yl-benzaldehyde instead of 2-ethoxy-4'-
fluoro-biphenyl-4-carbaldehyde, as off-white crystals.

MS (ISP}: 432.2 (M+H)™.

Example 118

N-[1-{4-Chiloro-3-cthoxy-benzvli-piperidin-4-vl]-6-methvlamin o-nicotinamide

The title compbund was prepared in analogy to example 103, but using 1n the
reductive amination step 4-chloro-3-ethoxy-benzaldehyde instead of 3,5-diethoxy-4-
fluoro-benzaldehyde, as white crystals.

MS (ISP): 403.3 (M+H)™.

Example 119

{-(3-Fthoxy-4-methvl-benzvl)-piperidin-4-vi]-6-methviamino-nicotinamide

The title compound was prepared in analogy to example 103, but using in the
reductive amination step 3-ethoxy-4-methyl-benzaldehyde instead of 3,5-diethoxy-4-
fiuoro-benzaldehyde, as white crystals.

MS (ISP): 383.4 (M+H)".
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25 The title compound was prepared in analogy to example 79, but
starting the whole reaction sequence with 6-amino-5-methyl-nicotinic acid
CAS No. 167626-78-0) instead of 6-amino-nicotinic acid, as 0}‘- hite )
LA Y006/128803 PCT/EP20061062515 -92- MS (|SB§:T4'§%."£6’“625“
(M+H)'. Example 109 -95-
6-Amino-N-11-(3-ethoxy-4-methyl-%qnz&lg-f)!Qeridin-4-y|I-5-methyl-ni_cotina
mide The title compound was pre logy to example 108, but
using 3-ethox
1010 -A

i v

e,
apide

p

MS (ISP): 383.2 (M+H)'. Example 110 o
6-AminSNAcPMBINGLRARTFRES 112881 S 15 ST3EHIML B yAh RStk Hhtide
1R dihe tittendoatipouted Hvakh pregapeddn-dngldgyaddekanephst7a] Gt bisilmthoxy-
i thg. e Aucg-ATAN AR SIgRSthaXY-4-pyridin-3-yl-benzaldehyde
(example 104) instead of 2-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde, as
V\Mﬁ%@pﬁgtﬂmml P): 432.2 (M+H)". Example 111 15
N-fl-(3-Ethoxv-4-pyridin-4-yl-benzyl)-piperidin-4-yll-5-methyl-nicotinamide
The title compound was prepared '@K%gggg}ﬁo example 105, but using in

the reductive amination step 3-ethoXy-4-pyridin-4-yl-benzaldehyde

ISRl FETOXY A Ryridin3; ZhFQ? 1ydles a8 QIR GHatalR. MS

3nEAEBANAdEy ridin-4-vi-benzaldehyde was prepared as described in
example 75 a) - ¢), but using for the Suzuki - coupling 4-pyridylboronic

acid inStediflorempeiet SrABIHSRASEO Hy BSlosidoEmak Sidubserépgdhgavhole
MEafEdr 2200 MY UNENIZ006/6 28808 RETJERRODG/G6B54 Scad of 6-amino-

nicotinic acid, as light brown gum.,

MS (ISP): 445.2 (M+H)™,
The necessary starting material was prepared as follows:

a) 5-Methvl-6-methvlamino-nicotinonitrile

6- Amino-5-methyl-nicotinonitrile (0.230 g, 1.88 mmol) was dissolved in 2.5 ml of
abs. THF and treated at 0 °C with sodium hexamethyidisilazide-solution (1M in THE,
2.07 m], 1.1 eq.) and, after 5 Min., 3 eg. of methyl iodide (0.35 ml). The mixture was
allowed to react for 3 h at ambient temperature. Pouring onto crashed ice / NH4Cl,
twofold extraction with AcOFE!, washing with water, drving over sodium sulfate, and
evaporation of the solvents, followed by flash chromatography (silica gel, hexane/ ACOEt
= 6/4) produced 0.225 g of the title compound as off-white solid.

MS (ISP): 148.3 [M+H]".
b) 5-Meth

-6-methvlamino-nicotinic acid

The above prepared 5-methyl-6-methylamino-nicotinonitrile (0.311 g, 2.11 mmol)
was dissolved in 10.6 ml of THF / ethanol = 1/ 1 and treated with 0.676 g of NaOH
pellets (8 eq.). The mixture was refluxed over night, cooled to room temperature, and
neutralized with NH4Cl. Ten times exiraction with AcOEt, drying of the combined
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-93 Example 112 N-(
I-(3-Ethoxy-4-pyridin-4-vl-benzyl)-piperidin-4-v11-3-methanesulfonyl-benz
amide The title compound was prepared in analogy to example 111
s?a%ﬂ?ﬁd’tﬁg whole reaction sequence with 3- methylsulfonylﬁgﬁﬁ%ﬁéog(({ué 2815
instead of 5-methylnicotinic acid, as 5 wifite crystals. MS (ISP): 494.2

(M+H ample 11 Met inesulfonic acid 3-f

| ?ég ffog Fpyrdin zEP S BRSSHAR AN oy IE PHER Hirgs reddish
tididompound was prepared in analogy to example 1.11., but starting the
whole reaction sequence with 3-methanesulfonyloxy-benzoic acid instead

of 5-methylnicotinic acid, as whitelEalithIMEZISP): 510.4 (M+H)+.

Example 114 15

62A M MNAiledephborb<-aihoxyebdmzy)ipiperidinyi éyth&hmiethir cnicotinamide
mide Th.e title compound was prepared in analogy to example 108, but

using Miheilcedugiie AR pigR e m 4ArcilesaCeathpty 1aenzaldelinygde the
I%mq@f&ﬁ;mgegwer@ﬁmsex; AsaadEy e RIS Mrcad

(s M EXx e 115 6- A iN0-N-i

(g%)é &ﬂ&?ﬁ%’g& 2150 %B‘é@g}f? Bf’p@r%ﬁ}? SNE8Thethyl-nicotinatide The
tltle compound was prepared in analogy to example 108, but using in the
réﬁﬁéf&ﬁaﬁrﬁa%ﬁg ep 3,5-diethoxy-4-fluoro-ben zaldehyde instead of
2-ethoxy-4'- fluoro-biphenyl-4-carbaldehyde, as light yellow solid. 25 MS
(ISP): 431.3 (M+H)~. WO 2006/1288881CEEP2006/062515 -94
Example 116 6- Amlno N-f

14 L

methviaming-nicotinamide

The title compound was prepared in analogy to example 121, but using in the
reductive amination step 2-ethoxy-4'-fluoro-biphenyi-4-carbaldehvde instead of 3,5-
diethoxy-4-fluoro-benzaldehyde, as white solid.
MS (ISP): 477.2 (M+H)".

Exampie 124

N-[1-(3-Ethoxy-4-imidazol- 1-vl-benzvl) -piperidin-4-vii-S-methyl-nicotinamide

This compound was prepared in analogy to example 103, but using in the reductive
amination step 3-ethoxy-4-imidazol-1-yi-benzaldchyde instead of 3-ethoxy-4-pyridin-3-
yl-benzaldehyde, as white crystals.
MS (ISP); 420.2 (M+H)".
The necessary aldehyde was prepared as [ollows:
3-Hthoxy-4-imidazol-1-vl-benzaldehyde

3-Ethoxy-4-fluoro-benzaldehyde (0.081 g, 0.482 mmol) was dissolved in 1 mlof
DMSO and treated with potassium carbonate (0.166 g, 2.5 eq.) and imidazole (0.066 g, 2

eq.}, and the mixture was allowed to react under a balloon of argon for 2 h at 105 °C.
Pouring onto crashed ice / NH,Cl, twofold extraction with AcOEL, washing with water,
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methyl-nicotinamide The title compound was prepared in analogy to
example 108, but using in the 5 reductive amination step
2-ethoxy-4'-trifluoromethyl-biphenyl-4-carbaldehyde instead of }
éﬂjgﬂuoro-biphenyl-#ca.rbaldehyde, as off-white soﬁgzrf\ﬁ?l(fgg)z:bls
513.4 (M+H)'. Example 117 6-Amino-N¥1:(3-ethoxv-4-pyridin-4- | bent

-piperidin-4-yll-nicotinamide 10 The title c ouynd was prepared.in
B TE SIS b STAGTFNS ToRtCH e RAT O g
3chthmajogririchipilicasabetf Al Pypdkead (88 f of Bty compound as off-white
fluagaxiphenyl-4-carbaldehyde, as off-white crystals. MS (ISP): 432.2
(M+H)". Example 118 15

Nvid (s oo 3ngthioRv-benzvl-piperidin-4-vil-6-methylamino-nicotinamide
The title compound was prepared in analogy to example 103, but using in
the reductive amination step 4-chlgrandsethoxy-benzaldehyde instead of
3,5-diethoxy-4- fluoro-benzaldehyde, as white crystals. MS(ISP):403.3

) 32005 X8RR18 31 QiNE-1-vi-benzyl)-piperidin-4-yl]-5-methyl-nicotinamide
oxy-4-methyl-benzyl)-piperidin-4-vil-6-methylamino-nicotinamide

The ti red.ir 10 iNng. i

e o SR B e
3IBIRHORT A ML T S hen RIS, B Wtte ory REar S5 S sy ©
383midneH) w1 \rer20oede 8803 RCTYERR006/062515 -45 Example 120
N-[

1N B8R x4 -pyMaiH-3-yI-benzyl)-piperidin-4-yll-6-methvlamino-nicotinami
de The title compound was prepared in analogy to example 103, but
ugingriectharyaiishtie Afnivatienstepnidazol- 1-yl-benzaldehvde
3-ethoxy-4-pyridin-3-yl-benzaldehyde instead of 3,5-diethoxy 5
4-fluorerbenzplaehyden ascaffiichitersbydtalBstitution of 3,5-diethoxy-4-fluoro-

benzaldehyde with imidazole as described in example 124 as white crystals.

O
3-ethoxy-

MS (ISP}: 261.0 (M+H)".

Example 126

N-{1-(3.5-Diisgpropoxy-benzvl) -piperidin-4-yl]-2.6-dimethvl-terephthalamic acid

A-rerr-Butoxyearbonvl-3.5-dimethyvi-benzovlamino)-piperidine- | -carboxylic acid

fert-butyl ester

1.48 ¢ (7.1 mMol) of 4-amino-piperidine-carboxylic acid rert-butyl ester was
suspended in 45 mL of MeCl, at rt under Ar; then, 1.50 g (6.75 mmeol) of 2,6-dimethyl-
terephthalic acid mono-rert-butyl ester [PCT Int. Appl. (2000 WO 20007066558 Al],
1.58 g (1.20 eq.) of N-(3-dimethylaminopropyl)-N-ethyl-carbodiimide hydrochloride
and 1.09 g (1.30 eq.) of N,N-dimethyl-4-aminopyridine were added. The reaction
mixture became a clear solution after stirring for 1 h at rt. After 3 hours, the solution was
evaporated 1. V. and the residue was purified by chromatography (silicagel, eluent:
gradient of MeCly / MeOH) to yield 1.68 g of the title compound as colorless solid. MS:
433.3 (MH™Y).



MS (ISP): 446.1 (M+H) . Example 121 N-[
1-(3.5-Diethoxy-4-fluoro-benzyl)-piperidin-4-yll-5-methyl-6- methilamino-
nicotinamide 10 The title compound was prepared in analogly to exam

Y251 &8 ing the whole reaction sequence with ARG s1s
5-methyl-6-methylamino- nlcotlnlc acid m&tead of 6-amino- nicotinic acid,

W T b O A et MR L LAY I ot 1S (e
5- Methyl -6-methvlamino- nlcotlnonltrlle 6-Amino-5-methyl-nicotinonitrile
(0.250'8 21 BEHIMILH RS HESBREOR 25 FAFBHCalk) e HR e At aryng idin-

Odeyittesodiamivexcadriptipidisi Bioit e-SGtrtiom  Ev e ThF)- 200 miini
efeh 2igaaiten SiMindiedcaboigthyldadide Qi 3oa¥) al He-imixidRMascid in

t ' :
S B P e v
SOTTOH SRPRR AR 2B apBla ARt Bl slTowaReByRsyde and
chromepography(siticeny el b@)@ﬂm@@@i 6(B°Myrpmdkvgéd<ﬂl@zs yesfutite
tidlescanepovghapRifonf)iteanlid Y8 (hoR) HEE Metill-Rikopropylamine and
S8 yc};(?;m&q;%{a@{%@ G0 é?d%ﬁ? ‘% JN& RRQUE PESRATE w solid. MS: 483.3

5-methyl-6-methylamino- nlcot nonitri 31179, 2.11 mmol) was
10 d@%%i d in 10.6 ml of THE / ethanol = 1/ 1 and treated with 0.676 g of
NaOH pellets (8 eq.). The mixture was refluxed over night, cooled to
room temperature, and neutralized=¥#ERH4ICI. Ten times extraction with
AcOEt drylng of the comblned WO 2006/128803 PCT/EP2006/062515

ic acid

tlﬂleiﬁCId as reddlsh SO|Id Example 122 N f
1-(3,5-Diisopropoxy-benzyl)-piperidin-4-yl
-5-methykfaIvetiylaminocricetinamited & theditie s@mmmﬂdnmgd N-piperidin-
15 PEEDAIGSRANAI0YIR EXAMPIE by QUt HHIBGdRRES 5-dicthoxy-4-pyrrol-1-yi-
benzaldehyde {example 40b), sodium cyanoborohydride, N-ethyl-diisopropylamine and
acetic acid in ethanol at 50 °C 10 yield the title compound as light yellow solid. MS: 520.3
(MH™).

Example 128

20 N-11-(3,5-Diethoxy-4-fluoro-benzvl)-piperidin-4-vl]-2,6-dimethvl-terephthalamic acid

In analogy to the procedure described in example 50k), 2,6-dimethyl-N-piperidin-
4-yl-terephthatamic acid (example 126b) was reacted with 3,5-diethoxy-4-fluoro-
benzaidehyde (example 50g), sodium cyanoborohydride, N-ethyl-diisopropylamine and
acetic acid in ethanol at 50 °C to yield the title compound as colorless solid. MS: 472.9

25 (MH™M.



reductive amination step 3,5-diisopropoxy-benzaldehyde (CAS No.
94169-64-9) instead of 3,5-diethoxy-4-fluoro-benzaldehyde, as colorless

“R?um MS (ISP): 455.5 (M+H)+. Example 1.23 10

15

20

25

%’.‘[0 Qzé %)xy 4'-fluoro-biphenyl-4-yhnethyl)-piperidin-4- WE 2 }t)ﬁmfﬁé)mﬂq
methvlamino-nicotinamide The title comp®und was prepared in analogy to
example 121, but using in the redyctive amjnation step
2-ethoxy-4'-fluoro-biphenyl-4- carb%‘ﬁ%ﬁ%@gﬂﬁstead of 3,5-
dlethoxy -4- roro benzaldeh de, as Whl%}e SO|Id 15 MS ISP) 477.2.

4iipznl-1s . =D 1:-‘- Qrngmos

.....

B e miina jisegiompound was prepared in analogy to
example 105 but usmg in the reductive amination step
Saethdiyiethionidad 61214 -berizbliddivydeldabieiad of 3-ethoxy-4-pyridin-3- 20
yl-benzaldehyde, as white crystals. MS (ISP): 420.2 (M+H)'. The

necesse(i@’ aldebyarivlasiyepasechas follews:benzaldehyde (example 50g), 3.25 ¢

Etf'@)&i dmidazlloyl eba%'azé‘ﬁeg‘&dg oxEINPRs U eabeRzAlR Y o Ived
ved n 1ml of 25 DMSO d t eatlegl \ﬁm’c

pa'eﬁsg%ﬁ?%a@ﬁgk FPNRLL R T NS (5 OB d, 5 el
afbethét nwe@élwa@mwewmaé SEPDPIBIS PaNEhBP afgéw%ﬁezanda@mcted
105 witoutinpaontoeclashegaice (N4 Coctwolotd extraction witd AcOMISO.,
Wﬂ%%%%f%‘w% o e i st
CARRGBOENS (CIERER ATOE DSAL0at B 58 Lot (o bound as
compIdInacas- Mﬁnﬁﬁﬂe‘) d¥Btals. MS (ISP): 217.4 [M+H]. 5 Example 125

N-[I-(3.5-Diethoxy-4-imidazol-I- 1zyh-]2iperidin-4-yll-5-methyl-nicotinamide
b) 2-{4-11-(3.5-Diethoxy-4-[1,2 41triazol- 1-vi-benzvi)-piperidin-4-vlcarbamovi}-

phenvil-2-methvi-propionic acid methyl ester

In analogy to the procedure described in example 50k), 2-methyi-2-[4-(piperidin-
4-ylcarbamoyl)-phenyl}-propionic acid methyl ester (example 60¢) was reacted with 3,5-
diethoxy-4-[ 1,2.4}triazol-1-yl-benzaldehyde, sodium cyanoborohydride, N-ethyl-
diisopropylamine and acetic acid in ethanol at 50 °C to yield the title compound as
colorless oil. MS: 550.2 (MH™).

Example 130

2-14-[1-(3.5-Diethoxy-4-[ 1.2 4l triazol-1-vi-benzyl) -piperidin-4-vicarbamovl | -phenvyl }- 2-
methvi-propionic acid

In analogy to the procedure described in example 53, 2-{4-[ 1-(3,5-diethoxy-4-
[1.2,41triazol- 1-yl-benzyl)-piperidin-4-ylcarbamoyl]-phenyl }-2-meth yl-propionic acid
methyl ester (example 129b) was saponified to yield the title compound as colorless solid.
MS: 5344 [(M-H)|.



The title compound was prepared in analogy to example 124, but using in
the reductive amination step 3,5-diethoxy-4-imidazol-l-yl-benzaldehyde
instead of 3-ethoxy- 4-imidazol- I-yl-benzaldehyde, as white crystals. 10

W ¥%64.5 (M+H)+. The necessary aldehyde PCYTER2006/062515
3.5-Diethoxy-4-imidazol-1-yl-benzaldehy¥ée was prepared by nucleophilic
aromatic substitution of 3,5-dietho§§-4-fi¥og§- benzaldehyde with
imidazole as described in exampl ite crystals. MS (ISP): 261.0
(M+H)4 15 Example 126 N- [ I -(3.5-Diisopr é)oxv benzvl)-piperidin-4-yll

A £ 7 nineridin-4-vll-6-methviamino-nicotnamide

4- (4 -tent- Butoxvcarbonvl 3,5- dlmethyl benzoylamino) ? Eendlne-_l-carhox _
vlic acpawetéﬁmggmde‘ggé'pie&ge& {7 alnﬁl‘%f)ocﬁmmple 103, but using in the reductive
4aarmigdepiperidifaticaiorylic- boidade risatyCASONWeE 89 ShSpersted i 3.5-

5 4o 8- MaGd4 abRunaf AL ReRe 1:5R45(6.75 mmol) of 2,6-dimethyl-
terephthalic acid mono-tent-butyl ester [PCT Int. Appl. (2000) WO

29%0(%@@5@& @I@MJF@} g (1.20 eq.) of
N-(3-dimethylaminopropyl)-N'-ethyl-earbodiimidehydrochloride and 1.09 g

(2.30 eq.) ofN,N-dimethyl-4- amlno%%qul;ﬂg yware added. The reaction

mixture became a clear solution after stirring for 1 h at rt. After 3 hours,

ct matograpny .0‘ ‘l" .o .o‘-' offie @""0‘0
g%ﬂtﬁ@@ﬁﬁﬂég‘compound as colorless solid. MS: 433.3 (MH ). WO
2006/128803 PCT/PP2006/062515 98 h)

10 N-[1-(3 BeDilSoiBPoRY oA gISe i OAY- 2 62a bt idrepkH i &b
aeidctinranglagydoviihespincat vkendescribbe thin- ekamplea&0k)stead of 5-methyl-6-

2 G-AimathybNipirgtidisudrylsterenhiialamic acid inrgpared from
4-(4-tent-butoxycarbonyl-3,5-dimethyl-

berzayiaminalRerdneskeabaniagid tert buyl ester and

trifilioroacetie aci IChiorometnane In analogy to the procedure

descried;in, ex %m et% ﬁ%ﬁ ﬁ’éﬂ:ﬁ%’tﬁ% tl‘example 121,0.345 g, 2.34 mmol) was

3.5- dusoprop prepare
153 @S&W&r&%@h%ﬂ%h a5 p%wgﬁé%ﬁf@s%?ﬁ‘e%@fﬁé&@ﬁc
m@MﬂéIatB@ @ FEnhalIgpicdtheprenddifter 5 Min., 4 eq. of methyl iodide (0.58 ml).
The mixture was allowed to react for 1 h at room temperature. Pouring onto crashed ice /
NH,Cl, twofold extraction with AcOEt, washing with water, drying over sodium sulfate,
and evaporation of the solvents, followed by fiash chromatography (silica gel,

20 hexane/AcOE=7/3) yielded 0.330 g of the title compound as off-white solid.

MS (ISP): 162.3 [M+H]".

i~

b 6-Dimethviamino-5-methvi-nicotinic acid

The above prepared 6-dimethytamino-5-methyi-nicotinonitrile (0.435 g, 2.70
mmol) was dissolved in 13.6 mi of THF/ ethanol = 1/ 1 and treated with 6.75 ml of 2N
25 NaOH (5 eq.). The mixture was refluxed for 30 h; aliquots were taken from time to time
and analyzed by MS to foliow the disappearance of the amide intermediate. After cooling
down to room temperature, the pH was adjusted with HCl to 3. Careful evaporation of
the solvents and drying under HV left 1.45 g of the title acid as white solid, contaminated
with NaCl, which was used as such for the next step.



described in example 50e)Il, sodium cyanohorohydride,

N-ethyl-diisopropylamine and acetic acid in ethanol at 50 C to yield the

titte compound as light yellow solid. MS: 483.3 10 (MH-). Example 127
WE P8 B ethoxy-4-p rriy of-1- 1y benzyllpiperidin-4-yl1-2.6: %Tfﬁgtﬁ%mébb

1rephthalamic acrd In analogy to the prtedure described in example

%30(2 6- drmet 1per|d|n 15 4-yl-terephthalamic acid (example
5@7 as r?ela]c Whth 3,5-diethoxy-4-pyrrol-1-yl- benzaldehydc (example

40b), sodium cyanoborohydride, N-ethyl-diisopropylamine and acetic acid

in ethanol at 50 C to yield the title &8A3ERAd3s light yellow solid. MS:

520 3 (MW) Example 128 20

A CAL PO ES LA PHHED

teﬁe@ba{ icacid In analogy to the procedure descrl

ed in example
50k), 2,6-dimethyl-N-piperidin- 4-yl-terephthalamic acid (example 126b)

5 was reﬁ@é&ﬁttu&maxdtﬂ%@)pyﬁaﬂupr@a@@@ﬁl@%ﬂ&d@t@%@@@@)@ the
S?%HZQ@%Q%QB(%W&%9%11%8“3’}’4{1%'%98%}?%10 %E&ﬁ?%-ﬁ%ﬂﬁ& -4

ethanol at 50 C to yield the title compoun orless soli

BRI MRS T6 £5 888 BT IEP2006/062515 -99 Example 129

2&{19 3 5-Diethoxv-4-[1,2,4]triazol-l-yl-benzyl)-piperidin-4-ylcarbamoyll-p
b%ﬁ Mbth(M r% |on|e acid methyl ester a)

3,5-Diethoxv-4-[1,2,41triazol-I-vl-benzaldehyde 5 5.00 g (23.6 mMol) of

3,5-dieth.oxy-4-fluoro-benzaldehydésggienpié 50g), 3.25 g (= 2.0 eq.) of

1, 2 4- tr|azoIe and 6 519 (=2 0 eq ) of potassmm carbonate was dlssolved

ahﬂd;@;;ﬁgn'ﬁaen it was cooled down to amblent temperature poured into
crashed ice and extracted twice with ethyl acetate. The organic phases

were warhiathwith walel wdegekpues MaRidd,1Q Bkerpatand syaparat@tne
Yeal DG HIR RIGIUEL Was RUTISS BY, SRrOMAIRAEPEX 4SS A%Tho. 64-0) instead
of 3,5-dicthoxy-4-fluorc-benzaldehyde, as colorless oil

15 MS(ISP): 469.3 (M+H)".

Example 135

6-Dimethviamino-N-[1-(3-ethoxy-4-methvl-benzyD -piperidin-4-vil-5-methvl-

nicotinamide

The title compound was prepared in analogy to example 132, but using in the
20 reductive amination step 3-cthoxy-4-methyl-benzaldehyde instead of 3,5-diethoxy-4-
fluoro-benzaldehvde, as colorless oil.

MS(ISP): 411.2 (M+H)™.



eluent: gradient of n-heptane | ethyl acetate) to yield 5.28 g of the title
compound as colorless solid. MS: 261.9 (MH+). b)

%{%%f .5-Diethoxv-4-[1,2 4]triazol-I-yd-benzyl)-piperidin- 4%/Icarbamo II-

10

15

20

B hethyl-propionic acid methyl ester 15 In analogy G 20061062515

procedure described in example 50k), -2L¥aethyl-2-[4-(piperidin-
4-ylcarbamoyl)-phenyl]-propionie acid methyl ester (example 60e) was
reacted with 3,5- diethoxy-4-[1,2 41%%8ﬁ3y§%enzaldehyde sodium
eyanoborohydride, N-ethyl- dusopropylamlne and acetic acid in ethanollat

5 E"’a 1 a\l :'..!! VN * ) .\.‘.n..i‘.‘ ava d a !u.-..a. a\ ‘Ahd 'i..'.'..g’ 1, L'ﬁ!‘..... Jayan} :!
Exathplet@n2mide] 1-(3.5- Dlethoxv 4-11,2,4] trlazol-

I-yl-benzyl)-piperidin-4-vicarbamoyll -phenv] }-2- methyl-propionie acid In
analogimtotiiecprogedui evaleseribed in axdnaple 53yr2pid {81 3hndigiioxydd:
[';%d%ﬁﬁ@éﬁhlﬂé%%ﬁ%@ﬂ)zpéﬁﬁﬂglﬁ ‘%r%?@ﬁ%ﬁymwB&Mh&fﬁﬁm@em%@'@@
ic a(% d 25 rgethyl §st§r l@ﬁ} i;/ s saponified to yield the title
% TRSELUEE fre (?(M “H)-]. WO 2006/128803

Pé\%-’[/E 2006/% 2515 -100 Example 131 N-[ 1-

Wﬁgﬁzyl) -piperidin-4-y11-6-methylamino-nicotinamide
The compound was prepared in analogy to example 103, but using in the

reductive amination step 3,5-diiso y-enzaldehyde (CAS NO.

94169 64- 9) mstead of 3,5 5 dlethoxy -4- fluoro benzaldehyde as white
v he 1 ] nipsHngll-3- methanesulfonvi-benzamide

N- 1I (3.5 Dlethoxy -4- quoro benzvl) plperldln -4-yl] .
-6-diméthyiaminerBordivasipesiaeathid e OURR eotitfaep it pahima igesting the whole

p@a&f@dsﬂqm@@yﬁ@eﬂaﬂ)@&ﬁmﬂﬂbm&ﬁt&ﬁm@ thad reeshantsadquante acid, as
%}1 mino 5-methyl-nicotinic acid instead of 5-methyl-6-
ethylamino- nICOtInIC acid. The former was prepared as follows:

MS (ISP): 483.3 (M+H)".

Example 13§

N-T1-(3 5-Diethoxy-4-imidazol- 1-vi-benzyl)-piperidin-4-vi]- 3-methanesulfon vi-

benzamide

The compound was prepared in analogy to example 125, but starting the whole
reaction sequence with 3-methylsulfonylbenzoic acid instead of 5-methylnicotinic acid, as

yellow solid.
MS (ISP): 527.3 (M+H)".
Example 139

N-11-12 6-Diethoxy-4 - trifluoromethvl-biphenvl-4- vimeth v -piperidin -4-vll-6-
methvlamine-nicotinamide

The title compound was prepared in analogy to example 131, but using in the
reductive amination step 2,6-dicthoxy-4'-trifitnoromethyl-biphenyl-4-carbaldechyde
instead of 2,6-diethoxy-4'"-fluoro-biphenyl-4-carbaldehyde, as white crystals.

MS (ISP): 557.3 (M+H)".



a) 6-Dimethylamino-5-methyl-nicotinonitrile

5-Methyl-6-methylamino-nicotinonitrile (example 121, 0.345 g, 2.34 mmol)

was 15 dissolved in 3.2 ml of abs. THF and treated at 0 C \ggqéﬁgﬂw&k”ﬁ
Jand, aiter5

Wi?e%g%léﬁﬁ{gﬁdi.silazide solution (1M in THF, 7.03 ml, 3.0 eq

i0

26

25

fluoro-benzal

Min., 4 eq. of methyl iodide (0.58 ml). “THé mixture was allowed to react

for 1 h at room temperature. NH4C1, twafold
LR KR i i R e
and evaporation of the sqlvents, follo y flash gchromatography (silica
gel, 2&&%@%%@%%@@&1@%3%%%Whﬂ%l&&%%ﬁﬁ&fé cuion 3,5-
oﬁamqu-étjndg-Mgz@ﬂg@)ydﬁ@‘gsg{mmw@yyloxy—5—eth0xy-ﬁf—iodo—bcnzaldehyde
GeRimethylaminribymatbyliniealinicaaicich bgdaiaveverepaa boronic acid, as
6@@%%@@ino-5-methyl-nicotinonitrile (0.435 g, 2.70 m.mol) was

dissolved in 13.6 ml of THF / ethanol = 1 | 1 and treated with 6.75 ml of 2N

2?4&‘@&%“3?‘% ‘fi})d]]-he mixture was refluxed for 30 h; aliquots were taken
from time™to time-and analyzed by MS to follow the disappearance of the

amide intermediate. After cooling QQX{’{‘ Eg oem temperature, the pH was
adjusted with HCI to 3. Careful evapcrraﬂv’rm? the solvents and drying

under HV left 1.4 he t olid, contamipated iﬁh ,
NoA L -( A b-1helho, - ~DIDEAIA I < A agatviamino-

2 e

POXRRIG06/062515 -101- MS (ISP): 181.1 [M'+H]+. Example 133
N-[I-(4-Chloro-3-ethoxy-benzvl)-piperidin-4-yll-6-dimethvlamino-5-methl-
nicotinfmide EoTilye titlé warmpaund was) plegdreckimaltal 6gyoto exampléic
132,ubHtLSING e cFEHECVE MMt StBRhenyi-4-carbaidehyde (example 102)
4-cliloro-3-ethaxy-benzaldehyde instgad of 3,5- "i%f‘tb AE hite crvstal

ettt i b R GRS
134 N
Ngﬁjg%%’-I?)%%;gzr\gpgxy‘-benzyl)-piperidin-4-yl|—6-dimethylamino-5-methyl-
nicotinamide

Example 141

N-11-(3.5-Dnethoxy-4-imidazol-1-vl-benzvl)-piperidin -4-vli-6-methvlamino-

nicotinamide

The compound was prepared in analogy to example 125, but using in the reductive
amination step 6-methylamino-N-piperidin-4-yl-nicotinamide as amine component
instead of 5-methyl-V-piperidin-4-yl-nicotinamide, as light yellow gum.

MS (ISP): 479.3 (M+H)".

Example 142

Methanesulfonic acid 3-[ 1-(3-ethoxv-4-imidazol-1- vi-benzvll-piperidin-4-vicarbamovl}-

phenvl esier

The title compound was prepared in analogy to example 137, but starting the whole

reaction sequence with 3-methanesulfonyloxy-benzoic acid instead of 3-methylsulfonyl-

benzoic acid, as colorless gum.

MS (ISP): 499.1 (M+H}".



The title compound was prepared in analogy to example 132, but using in
the reductive amination step 3,5-diisopropoxy-benzaldehyde (CAS NO.
94169-64-9) instead of 3,5-diethoxy-4-fluoro-benzaldehyd

VR R isP): 469.3 (M+H)+. Example 135 6-Dim. ethyla?’ﬁﬁ%ﬁl\?@gg%l’
I-(3-ethoxv-4-methyl-benzvl)- plperldln“41% -5-methl- nicotinamide The title
compound was prepared in analo EE(I)ne @?Ie 132, but using in the 20
reductive amination step 3- ethoxy-%n@tﬁ?l‘b— = enzaldehyde instead of

ben aldeh de as, .

eiisgamino- N 1l-(2-ethoxy-4'-fluoro- blphenyl -4- ylmethyl) plperldln -4-
yl1-5- methyl-nicotinamide The title compound was prepared in analogy to
exam pleat3Rgh it tsipgoiredhee Seredonstivecaminiaiik stemethoxy-N-piperidin-4-

5 lzﬂﬂﬁr&}ﬁlﬁﬁ%ﬂ){|eﬁ&@ﬁﬁ@ﬁ@é@/ﬂ@dﬂﬂﬁ@&@iﬁ;&mhﬁmim acid

e‘hoﬁ ‘%ﬁ_f‘{ RENARISERY G A5 NIESONIA M P ET4 S (M H)

ww?@f‘ﬁé%wm%mﬁ@ww%%ﬁgﬁmﬁé“n%ﬁﬁzf AL LSRRV
enzamide Wi Thbititle-¢0rpoethdxyds3préparad in @m@gw&éﬁa@ﬁw@re

1@6&&%@@6&@&&@5@0@@@&@@@%&@@%% TFAin analogy to the
10 3 met %LH&%%&@@&@Q sa%%%saéa%@aa&nmgofﬂ@m&q Aslight

Example 1

@@sﬁ%&wle A (P Ao P disamrassiigpe 0
bmzjamuﬁemtbmmpéa 16 waseptdpariéd ¢nmnaﬂm§w§@@ﬁdﬁmﬁé@éﬁwﬁ9 3

stantifig. the whole

Example 144

15 N-[1-(3.5-Diethoxy-d-pyrrol- 1-vi-benzyl) -piperidin-4-vli - 5-methoxy-isophthajamic acid
methyi ester

in analogy to the procedure described in example 50k}, S-methoxy-N-piperidin-4-
yl-isophthalamic acid methyl ester (example 143) was reacted with 3.5-diethoxy-4-pyrroi-
1-yl-benzaldehyde (example 40b), sodium cyanoborohydride, N-ethyl-duisopropylamine
20 and acetic acid in ethanol at 50 °C to yield the title compound as light yellow solid. MS:
536.5 (MH™).

Example 145

N-[1-(3.5-Diisopropoxy-benzyl) -piperidin-4-vi]-5-methoxy-isophthalamic acid methyl

ester

25 In analogy to the procedure described in example 50k}, S-methoxy-N-piperidin-4-
yl-isophthalamic acid methyl ester (example 143) was reacted with 3,5-diisopropoxy-
benzaldehyde (example 126b), sodium cyanoborohydride, N-ethyl-diisopropylamine and
acetic acid in ethanol at 50 °C to yield the title compound as colorless oil. MS: 499.3
(MH™),



Vit

1¢

reaction sequence with 3-methylsulfonylbenzoic acid instead of
5-methylnicotinic acid, as yellow solid. 20 MS (ISP): 527.3 (M+H)+
Example 139 N-11-(2,6-Diethoxy-4'-trifluoromethyl- blphenyl -4- | g

%)]rﬁsﬁ(}?/ll 6- m eth ylam in 0 -nico ti n am ide The title co%bg&(ﬁﬂc?m 3
prepared in analogy to example 131, butd3sing in the 25 reductive
amination step 2,6-diethoxy-4'-triflyorom tq I-biphenyl-4-carbaldehyde
instead of 2,6-diethoxy-4'-fluoro- blﬁ%'ﬁyf&%%rbaldehyde as white

crystals. MS ISP): 557 3 (M+H) . WO 2006/128803 PCT/EP2006/062515
_{ablridS-Dicthaxyd-fnara: hepzil -pineridin-4-vl]-3-methoxy-isophthalamic acid

2,6-Dieflioxv-4'- trlfluoromethvl blphenyl -4-carbaldehyde was prepared as

describedifuNAmpRrIgcau e OesTigdinREaRk A riadibh 3dcthoxy-4-fluoro-
diethokypdptodio:bepid ddebydeynsteachafmic acid methyl ester (example 143} was

3shenanloxy: drethurd-dodehenzaldshyds; with 44sfierometivyl-phenyl

boronic acid instead of 4-fluorophenyl boronic acid, as 5 white crystals.
MS (El): 338.1 [M]me. Example | Nef,mple 147

1-(2.6- Dlethoxy -4'- fluoro blphenyI-ZI-yImetﬁylj plperldln -4-yll

2,6- dleltﬂwpoxyl fytjt f%mgrrgl henyl- éccalg #deh eeﬂ((f yde ]é%@ JptE2 fgyrm]w

2,6-die f methyl-bip white cr

Mlsy 13‘?“?’ ngmwQﬁ)yl]E%ﬁﬁB}gxyﬁp@gWg acid methyl ester (cxmple

SsRiethmaiiddmidaio eyl quipe Aginid-discahetviaiiho MH ).

nicotinamide The compound was prepared in analogy to example 125, but

using in the reductive amination stBgample 148

6-methylamino-N-piperidin-4-yl-nicotinamide as amine component
N-11-(3,5-Diisopropoxy-henzvh-piperidin-4-vil- 5-methoxy-isophthalamic acid

In analogy to the procedure described in example 53, N-{1-(3,5-diisopropoxy-
benzyl)-piperidin-4-yl]-5-methoxy-isophthalamic acid methyl ester {example 145) was
saponified to yield the title compound as off-white solid. MS: 485.3 (MH™),

Example 149

N-Ti-13 5-Diethoxy-4-imidazol-1-vl-benzvli-piperidin-4-vi] -6-dimethvlamino-5-meth vi-

nicotinamide

The title compound was prepared in analogy to example 132, but using in the
reductive amination step 3,5-dicthoxy-4-imidazol-1-yl-benzaldehyde instead of 3,5-
dicthoxy-4-fluoro-benzaldehyde, as yellow oil.

MS (ISP): 507.4 (M+H)".

Example 150

6-Chloro-N-11-£3.5-diisopropoxy-benzvl)-piperidin-4-vl]-nicotinamide

The title compound was prepared in analogy to example 131, but starting the whole
reaction sequence with 6-chloro-nicotinic acid instead of 6-methylaminonicotinic acid, as

white solid.



instead of 5-methyl-N-piperidin-4-yl-nicotinamide, as light yellow gum. 20
MS (ISP): 479.3 (M+H) . Example 1.42 Methanesulfonic acid

V&(e@ (3-ethoxy-4-imidazol-I-vl-benzyl)-piperidin-4-ylcarbamo ”.lfhe[}é/ﬂ{,ﬁzm,

10

15

25

PoritEstite compound was prepared in analogy to exam &
starting the whole 25 reaction sequencédfiith
3 methanesulfon -benzoic acid instead of 3-methylsulfonyl- benzoic
LFestone ﬁdﬂ'ﬁ ‘MS (ISP): 499.1 (M+H)4. WO 2006/128803
PCT1EP20061062515 104 Example 143 N-f 1-(3
5-Diethoxv-4-fluoro-benzyl)- pipericﬁﬁi@&i&é%ethoxv isophthalamic acid
methyl ester In analogy Eo the procedure descrrbed in example 50k)

from 5- methoxy |sophthaI|c acrd monomethyl ester(Synthetrc -

Commimidatiornsn BI¢aQ yyaq2¢rag2en 208iek o exmteindatioprivithng in the

4@&&@&@&&@&@&@@ aaﬂsbm«yﬂdﬁ@aidn@nmwmmmu SIRE:ACHT 3aCtviadigRpoxy-
cgr(pe 4&56‘391 %}% 1,3,5-triazinein analogy to the procedure

descr in examp llowed by Boc cleavage with TFA in analogy

p e crrbed in example 50i)] was reacted with
3%}@%%& xg)g §4% lI{gro benzaldehyde (example 50g), sodium
cyanoborohydride, N-ethyl-diisoprapylamine_and acetic acid in ethanol at
50 C to yield the title compound a;)%é%@esgsgol id. MS: 489.3 (MH").

acid methyl ester In analogy to the procedure described in example 50k),
5-methbi e SPBRANLY Yor RESPRTRIRAT A 8T hstHyt e sy ?@&éwrbr%g the whole
148 -wassegacted wiith33ntedigthoxyn - pyid akslead<genraibie hydd ¢e xamplenzoic
4Qb), sadiven syanrhembydkigie: N RinVegiisepremd Mg enyl-4-carbaldeh yde

instead of 2-benzyloxy-6-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde, as white crystals.

MS (ISP): 4743 (M+H)™.

The necessary intermediate 2.6-Diethoxy-biphenvl-4-carbaldehvde

was prepared as described in example 94, but reacting in the Suzuwki coupling 3.5-
diethoxy-4-iodo-benzaldehyde (CAS No. 338454-05-0) instead of 3-benzyloxy-5-ethoxy-
4-iodo-benzaldehyde with phenyl boronic acid instead of 4-fluorophenyl boronic acid, as
white solid.

MS (El): 270.2 [M]™,

Example 153

N-[1-(2.6-Diethoxv-4'-fluoro-biphenyl-4-vimeth vl -piperidin-4- vl1-5-meth vi-

nicotinamide

The title compound was prepared in analogy to example 152, but using in the
reductive amination step 2,6-diethoxy-4'-fluoro-biphenyl-4-carbaldehyde instead of 2,6-
dicthoxy-biphenyl-4-carbaldehyde, as light yellow solid.

MS (ISP): 492.5 (M+H)".



Wity e
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20 and acetic acid in ethanol at 50 C to yield the title compound as light
yellow solid, MS: 536.5 (MH"). Example 145 N-[1-(3
-D||sopro oxy-benzyl)-piperidin-4-yll-5-methoxy-isophthalamic acid
{’)er 25 In analogy to the procedure described in ef&%’&%‘%’éﬁﬁﬂ’

5-methoxy-N-piperidin-4- yl-isophthalami{&’acid methyl ester (example
143) was reacted with 3,5-diisopropoxy- aldehyde (example 126b),
sodium cyanoborohydride, N- ethyl%ﬁ%ﬂ%ggg!amine and acetic acid in
ethanol at 50 C to yleld the tltle comound as colorless 0|I MS: 499 3

L(Ezﬂﬂmmé@xy 4-fluoro- benzyl) ]2|per|d|n -4-yll-5- methoxy |sophthalam|c

acid In analogy to the procedure described in example 53,N-[1-(3,5-

diethofyrettifkucoropherd ¥} priperdiin-4sylp shoratmele/ S0 phthaiamic the

ae@umﬁwﬂnﬁ%tﬁfn(aéﬁm @laétﬂéiwﬁ% o%«apagﬁe@lta yigldithe Jille example 102)
%%J(gg color ess |genéa efh e A Wl}f : Exarpple 147

yrro benzy perl in- yﬂ methox isophthalamic
t +procedure described in example 53, N-[
aﬁ@é | thoxy r ol-
1-yl-benzyl)- plperld|n-4-yII-5-methoxy-iso hthalamic acid methyl ester
(example 144) 10 was saponified mg—@title compound as colorless
SO|Id MS 522 3 (MH ) Exmple 148

otinamide

acid In analogy to the procedure descrlbed in example 53 N-[
1-(3,5 %@@ﬁﬁfﬁ%%ﬁﬂpﬁﬁéﬁ&ﬁlmm%w%bﬁhﬂ%aﬁmé Hcibe
meﬂmytiest&ni@eaxﬁm pd@ DAGN wasal mﬁcsaﬂﬁpﬁimditayiewdlﬂahyﬁtﬂemmmoimd

Ye le 149

pw{g@—ﬁ%lg@ (%ggitpylamlno -5- methyl nicotinamide

Example 156

N-[1-12.6-Diethoxy-biphenvl-4-vimeth vl -piperidin-4-vl]1-6-methvlamino-nicotinamide

The title compound was prepared in analogy to example 140, but using in the
reductive amination step 2,6-diethoxy-biphenyl-4-carbaldehyde instead of 2.6-diethoxy-
4'-fluoro-biphenyi-4-carbaldehyde, as white sohid.

MS(ISP): 489.3 (M+H)".

Example 157

&-Amino-N-[ 1-{3 5-diethoxy-4-imidazol- 1-vl-benzyli-piperidin-4-vl-3-methvl-

nicotinamide

The compound was prepared in analogy to example 108, but using in the reductive
amination step 3,5-diethoxy-4-imidazo!-1-yl-benzaldehyde (example 125) instead of 2-
cthoxy-4'-fluoro-biphenyi-4-carbaldeh vde, as white solid.

MS (ISP): 479.3 (M+H)".



Qe

10

15

20

The title compound was prepared in analogy to example 132, but using in
the 20 reductive amination step
3,5-diethoxy-4-imidazol-I-yl-benzaldehyde instead of 3,5-
%/uoro henzaldehyde, as yellow oil. MS (ISP): 50?%’(’?\’1’1‘1-1?’;96251%

Example 150 6-Ch loco-N-[ 1-(3,5-diisop@@poxy-hen zvl) -piperidin-4-yll
-nicotin amid 25 The title compound was prepared in analogy to example
1.31, but starting the whole reacti&%@é@fﬁéﬁ%e with 6-chloro-nicotinic acid
mstead of 6- methylamﬁlnonlcotlnlc a(:ld as Whlte solid. WO 2006/12880d3

E B YDIPRH O i 32 N I8 HACAEBINIGE

6- Chloro N -[1-(3-ethoxy-4-methyl- benzyl) plperldln -4- yII nlcotlnamld e
The titlere ditkpeunpowas e privehinaaibegy 1o exapipiel 15 Gubusnsinghs
thedﬁcne@mﬂmmiﬁtapi@:\:ﬁe@&@1&1@5%&@@&%&3@&1@&@@&&%5@1&%»of

3 Lelisgaugneny: benankdetyde, appbilgigrystals. MS (ISP): 388.3
(M+H)+ Examp e 152 N-fl-(2,6-Diethoxy-biphenyl-4-

I%}()lg?ée%?r%@f Wi 15[-)methyl -nicotinamide 10 The title compound was

prep in ana ogy to example 102, but starting the whole reaction

S%uetclge%s\{a\{lthn‘rfer gbnlg(alnga}gld s (%etgox -henzaldehvde
3 -me anesa/lfonyfgx mrﬁc%c%ré?usn@ﬂme&n&lve amination
2 6-dietho g) henyl-4-carbaldehyde instead of
r?fyli’(?ﬁ @‘q;%‘\ =4'-fluoro-biphenyl-4-carbaldehyde, as white crystals.
MS (ISP): 474.3 (M+Hg; 15 The necessary intermediate
2.6-DieYGRS BNy - SRR Breparoe 18 JedaBac! A6 mmoD
examphecdtdoutdaastingipdte Sabakicboumglimg 8,69 ml of water and treated

d@&t@é@fv@ﬂ@dﬂrf@@a@eﬁﬁmﬁo&%ﬂm 2384.54:05-8)psteambof 5.4 eq.),
3{bg & i&fﬁ\ yr%f? ]égg'go'@eﬁ é’%@ﬁa‘ﬁ’@ﬂﬁ?@% beresie.agid eg.). The

inst a nic ac
reaction ﬂask was C osed W1th a septum and the mixture was allowed to react for 16 h at

100 °C. Pouring onto crashed ice, twofold extraction with AcOEt, washing with waier,
drying over sodium sulfate, and evaporation of the solvents, followed by fiash
chromatography (silica gel, hexane/AcOTt = 9/1) afforded 0.306 g of the title compound
as yellow solid.

MS (EI): 234.2 [M]".

Exampie 159

6-Chioro-N-[1-(3 5-diethoxyv-4-fluoro-benzvli-piperidin-4-vll-nicotinamide

The title compound was prepared in analogy to example 151, but using in the
reductive amination step 3,5-diethoxy-4-fluore-benzaidehyde instead of 3-ethoxy-4-
methyl-benzaldehyde, as white crystals.

MS (ISP); 436.2 (M+H)™.
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white solid. 20 MS (El): 270.2 [M]+. Example 153 N-f
[-(2.6-Diethoxv-4'-fluoro-biphenyl-4 ly methyi)- piperidin-4-yl1-5-methy-
nicotinam.ide The title compound was prepared in analogy %C%?(Eaf’rpﬁlﬁ%fﬂﬂl'
f}ﬂb%sﬁ%&ing in the 25 reductive amination step S

2,6-diethoxy-4'-fluoro-biphenyl-4-carbald&hyde instead of 2,6-
diethoxy-biphenyl-4-carbaldehyde, as light yellow solid. MS (ISP) : 492.5
SRl s 107 Example 154

(M+H)+. WO 2006/128803 PCT/E

151, but u.s.ing in the 5 reductive amination step ‘

2, 6-didtHoRYCPOMIRITBLL B RYTRALEA B ARMASHE @REHI5I & PobY! MeRiag 1BF
Sathaiy-danvetiyt-ep zait hisdpropslarhite AVystatsidMSHIS Plobit 208 de instead
(%’6‘-‘&1"10@@’? BrikBR-4-yl-nicotinamide, as white crystals.
6-Chloro-N-11-(2-ethoxy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4

Mb@iﬁ?ﬂ%@@@wl@lﬁ‘e title compound was prepared in analogy to
example 151, but using in the reductive amination step

21%@9@%5‘31&1 qg{&@&tﬁ%‘ﬂ]ﬁé%%g@%ﬁ%gﬁ 1 'atﬁs'ﬁgnqﬁ%i»niqotinamide

ethoxy-4-methyl-benzaldée

+H)".

E\?\f(am 'elef]"SdG g %‘?()ﬂows
N-Ff-lz ,%‘}Ble oxy-biphenyl-4-ylmethvl)-piperidin-4-yll-6-methylamino-nico

EE?E!%%( ?')Fﬁla% %&ggé%%%%f\%ug%% Z{{SP (@'5(?8 ]éall{g g] I—gu;a)'gr%%gé{ ltpcaegé% ginygloeagiﬁ(%ért—butyl
2ceaietHenyeBiplietyransaroafde ks rﬁ%é@%@@ BelfERgxgd n 5 mlof abs.

AEflddarexbiphanylid-panbaltehyded asareliforsblidatM S SR e 4B BrVErL.
Cooling and evaporation of all volatiles, followed by flash chromatography (silica gel,
hexane/ AcOEL = 1/1 to AcOEL) vielded 0.453 ¢ of 4-{(6-isopropylamino-pyridine-3-
carbonyl)-amino|-piperidine- 1-carboxylic acid tert-butyl esteras light brown foam.

MS (ISP): 363.4 [M+H]".

The BOC group was cleaved by dissolving the above prepared product in 5 ml of
CH,Cl, and treating it with 1.0 ml of trifluoroacetic acid. After stirring for 16 h at
ambient temperature, TLC indicated the absence of starting material. Evaporation of all
volatiles left 0.702 g of the title compound as trifluoroacetate as light brown amorphous

solid which was used without further purification.
MS (ISP): 263.3 [M+H1".
Exampie 161

N-[1-(3-Ethoxy-4-methvi-benzvl) -niperidin-4-v11-6-isopropvlamino-nicotinamide

The compound was prepared in analogy to example 160, but using in the reductive
amination step 3-ethoxy-4-methyl-benzaldehyde instead of 3,5-diethoxy-4-flnoro-
benzaldehyde, as white crystals.

MS (ISP): 411.1 (M+H)*.



20 Example 157 6-Amino-N-F
1-(3,5-diethoxy-4-imidazol-I-yl-benzyl)-piperidn -4-yllI-5-methvI-
nicotinamide The compound was prepared in analogy to example 108, but

8 but_
WY HIRE reductive amination step PCT/EP2006/062515

10

15

20

3,5-diethoxy-4-imidazol-I-yl-benzaldehyt# texample 125) instead of 2- 25
ethoxy-4'-f|uoro-biphenyl-4-carbalgehéd§, ;ﬁii white solid. MS (ISP): 479.3
(M+H) . WO 2006/128803 PCT/E : 15 - 108 Example 1.58

pyl-3,-difathoxv- --){II-S,-met,hI-,nicotin

=L A0IN! 4

using in the reductive amination step o
4-cyclOPFOHIA-BBRIEIHORSTEPARIR I et iner iRl 1 ), but using in the
diethovye hiphenykdteathaldieboyte; as-ivhita ldohgd MSBEER)Y #38i2thoxy-4-
(MidmehRaRRcEsSANIRterRediate
4-Cyclopropyl-3,5-diethoxy-benzald.ehyde was prepared as follows:

3315 'gﬁ}p&gﬁ-{g@gﬁenzaldehyde (CAS No. 338454-05-0, 0.500 g, 1.56
mmol) 10 was dissolved under Ar in 6.25 ml of abs. toluene and 0.69 ml

of water and treated successively}\é\)lgicll pécj gropyl boronic acid (0.268 g,
2 eq.), K3P04 (1.78 g, 5.4 eq.), tricT&M’c lohexylphosphine (0.096 g, 0.22

IQ(%'@LU? —%%'19‘00—21. 2:9 9 h%'ejf% Wl%s ino-

1@ NaELging onto crashed ice, twofold extraction with AcOEt, washing
with water, 15 drying over sodium sulfate, and evaporation of the solvents,
followedibiithashn phno thEoGrapripd Silieaaialy Hosamep KO utoysie in the
affanded 306 goaf dae tittehoampolindoaspretoivis alitha M (Bd)jin2@4d f9L-
EXAMPIS 130,80 benzaldehyde, as white sohid, o
6-Chloro-N-[I-(3,5-diethoxy-4-fluoro-benzyl)-piperidin-4-vl]-nicotinamide

ﬁg@t&@yo&pg%w:\,s prepared in analogy to example 151, but using in

Example 164

N-11-(4-Cvclopropvl-3-ethoxy-benzvh -piperidin-4-vil-3-meth vl-nicotmamide

The tiﬂe compound was prepared in analogy to example 152, but using in the

reductive amination step 4-cyclopropyl-3-ethoxy-benzaldehyde instead of 2,6-diethoxy-

biphenyl-4-carbaldehyde, as white solid.
MS (ISP): 394.2 (M+H)™.

The necessary intermediate 4-Cvelopropyi-3-ethoxy-benzaidehyde

was prepared as described in exampte 158, but using 3-ethoxy-4-iodo-benzaldehyde
(synthesized from 3-ethoxy-4-iodo-benzoic acid ethyl ester ({CAS NO. 741699-04-7) by
DIBAL-H reduction foliowed by MnO, oxidation) as starting material, as light brown oil.

MS (ED): 190.2 [MT.



W

16

15

20

25

reductive amin.ation step 3,5-diethoxy-4-fluoro-benzaldehyde instead of
3-ethoxy-4- methyl-benzaldehyde, as white crystals. MS (ISP): 436.2
%/HH T. WO 2006/128803 PCT/EP2006/062515 _109 Exarrg%le 160
-?L(T-(éz,gs-(ﬁiethoxyA-fluoro-benzyl)-piperidin-4 PCT/EP2006/062513
vll-6-isopropylamino-nicotinamide The title-compound was prepared in
analogy to example 159, but runnigg the riggctive amination step with
6-isopropylamino-N-piperidin-4-yl- T e instead 5 of

6-chloro-N-piperidin-4-yl-nicgotinamide, as white (;(riystals. MS (ISP): 459.3
OrApminorlNA L td-cvelopransl: d-ethoxy benzyl)-piperidin-4-vl] -nicotinarnide

6-1sopropylamino-N-piperidin-4-vi-nicotinamide was prepared as follows:
4-[(6-6%%?6%@%@6@%@%%%@]@&&Hdﬁ%é‘-‘!ﬂ:‘%r%&x?ﬁé Hgitng the whole
teckbistylselOcasteri(intermadisien 0f exaith pletd:50; 15006 iyl 2i@4immaci) \waghite
diggglved in 5 ml of abs. EtOH and 5 ml of isopropylamine and heated for

51t at 125C in a microwave oven. Cooling and evaporation of all volatiles,
foljQ }bgg%azsmpmmatography (silica gel, hexane/AcOEt = 1/1 to

AcOEt) yielded 0.453 g of 4-[(6-isopropyiamino-pyridine-3-
carbonyl)-amino]-piperidine-l-carb%ééllig @gil%tgert-butyl esteras light brown
foam. 15 MS (ISP): 363.4 [M+H] "."The group was cleaved by

dissqlying fhe above,prepared product in 2 ml of, EHAGIZ and reating g
temperature, TLC indicated the absence of startin terial. Evaporation .

of all VOIREIRTEIPE FEo B B B L ORpo G AR =Bt e P
breagHoanmsERet s 2D Goliefwiienpaisuyse amithissietdrih Srpeibagoinic acid, as
MS(+5R):s863.3 [M+H]+. Example 161 N-f
1-(3-Ethoxy-4-methyl-benzyl)-piperidin-4-yll-6-isopropylamino-nicotinamid
enkersompmundvivas)prepared in analogy to example 160, but using in

the reductive 25 amination step 3-ethoxy-4-methyl-benzaldehyde instead

of 3,5-diethoxy-4-fluoro- Example 167

6- Amino-N-[ 1-(2.6-dicthoxy-4'-fluoro-biphenyl-4-vimeth vi) -piperidin-4-vij -

nicotinamide

The title compound was prepared in analogy ¢ example 140, but starting the whole
reaction sequence with 6-aminonicotinic acid instead of 6-methylaminonicotinic acid, as

white solid.
MS (ISP): 493 .4 (M+H)".

Example 168

4-13-1 1-(3.5-Diethoxv-4-fluoro-benzvD -piperidin-4-vlicarbamovl] - 5-methoxv-phepoxvi-

butvric acid methvl ester

a) 4-
carboxvlic acid rerz-butyi ester

3-Methoxv-5-(3-methoxvearbonvi-pronoxy)-benzoviaminol -pineridine- 1-

1.60 g {4.6 mmo}} of 4-(3-hydroxy-5-methoxy-benzoylamino)-piperidine-1-
carboxylic acid rerr-butyl ester [prepared from 3-hydroxy-5-methoxy-benzoic acid by
reaction with 4-amino-piperidine-carboxylic acid ferr-butyl ester, N-(3-



benzaldehyde, as white crystals. MS (ISP): 411.1 (M+H)4. WO
2006/128803 PCT/EP2006/062515 -110 Example 162 N-[
3 5- Dusorﬁropoxv benzvll-piperidin-4-vll -6-isopropylamino-nicotinamide

%18%%} pound was prepared in analogy to example 1. g&%ﬁ?%ﬁﬁlﬂﬂﬁﬁ

the reductive amination step 3,5-diisoptdgoxy-benzaldehyde instead of
3,5-diethoxy-4- 5 fluoro-benzaldehyde, as white foam. MS (1SP); 469.2
RS P 5 K AP ROETOEB G PR MU -+
-giparivin-diyd s dedpropyiibuned -ikebtidraite DowEkR ditfe ashipoumdlogy to

washpepesed inaonlodydaesampler Mot usingoip the meghistivenhydrous
aminalion Siep.2:eihaxdtiuqro-pinfenyl; é‘[‘%ﬁ‘i&%é‘% gp g f@%@%&’f?&omo-

e R R A A
1-(4LayBl doropi-Sustisry-band Wyspiperidihigny leBLpaathiyt-ricbtisaiiderashed
The ditlecrompouncewasiprerparedin anatogyliesexampleadid, vt uaisgand

T
(S v (Vas 1§m % 4’!‘%@% Xé&s Htermedlate

4- Cycloprovl -3- ehoxy benzaldehyde was prepared as descrlbed in

e reactl()n m1xture Was stn"reé at 95

4bigy ehig yI ester (CAS NO 741699 04-7) by
DIBAL- H reductlon followed by Mn02 oxidation) as starting material, as
light briovan abtlgy MShEN0tQ0 2 MidiMtOPO0EIDRIBAY 4-{ 3-methoxy-5-(piperidin-

P@}f&%ﬁﬁ’)@@-@%@ﬁé&y}ﬂ%yﬂc acid methyl ester [prepared from 4-[3-methoxy-5-(3-
methoxycarbonyl-propoxy)-benzoylamino]-piperidine- 1-carboxylic acid rert-butyl ester
15 by Boc cleavage in analogy to example 501)] was reacted with 3,5-diethoxy-4-fluoro-
benzaldehyde (example 50g), sodium cyanoborohydride, N-ethyl-diisopropyiamine and
acetic acid in ethanol at 50 °C to vield the title compound as colorless solid. MS: 547.3
(MHT}.

Example 169

20 4-{3-11-{3.5-Diisopropoxv-benzvl)-piperidin-4-vicarbamovll-5-methoxv-phenoxyl-

butyric acid methvl ester

In analogy to the procedure described in example 50k), 4-] 3-methoxy-5-(piperidin-
4-ylcarbamoyl)-phenoxy]-butyric acid methyl ester (example 168b) was rcacted with 3,5-
diisopropoxy-benzaldehyde (example 126b), sodium cyanoborohydride, N-ethyl-

25 diisopropylamine and acefic acid in ethanol at 50 °C to yield the title compound as
coloriess oil. MS: 557.3 (MHE™).



Example 165 6-Amino-N4
1-(4-eyelopropyl-3-ethoxv-benzyl)piperidin-4-yll-nicotinamide The title
compound was prepared in analogy to example 164, but starting the .
Wit 18 8ion sequence with 6-aminonicotinic acid instead &t EP2006/062515
5-methylnicotinic acid, as white 5 solid.INM&-(ISP): 395.2 (M+H)'. Example
166
N-[1—(4-Cvc|opropyl-3-ethoxv-benz%%%&A-ylI-6-methylamino-nicotin

amide The c nd was ed in analogy to example 164, but
S I o . ":‘.-2' ! aYoYaR2 1Y ldn:' az .._ ha¥ala ._ﬂe‘\...q"
indtead ofy>methvidicotinic acid, as off-white solid. MS (ISP): 409.2

(M+H)". Example 167
6 AMIeINNIHZ:6-digthoxy sédiunnd daiploe gl i Etybpiporidi ek iiin ol
15 nicotinamide The title compound was prepared in analogy to example

5 140, butsstartig theryhele 2reaskien SequeRcansili GPamimonigatiniesegidinl

feagghermelhy, e{‘}i@gﬁglﬁiﬁ{’éi{ygﬁﬁﬂﬁeﬁ% WS SPIG B LN RYtring,

|

(M+H)+. 20 Example -{3- .
|-(?3"%4%)9é%%lélff?‘a%ylﬁ‘gﬁ%’r)%b@ﬁ‘&%-%Mréé%&z% eq.) of triphenyl-
-Sinfsthrosyaph diexivia by i hold i Etvas added a)40 °C within 5 min.
4-43vMethaxy; Sré3unethoxyearseny sprepoacoenze ammerh pipesidinedd down,

10 © _qu)éX q&@"j‘&i &%Bf@&@fhﬁé&%&&%&d%&t&éf&@ t?ég}ﬂlﬁcs with 100 mL of ethylacetate;
- -hydroxy-S-methox)-benz_o]ylamlno@;pl@;ﬁndlne-l- carboxylic acid

of4-(3

te BT ER B (P B RS APy Ox S ISR Ok en D bECa Gl gy eporated
reactite withepeahigovpiperidied larboxyhtoauidite nilbuppl abient Nr@ oo T
20061128803 IREThie PR20AEI0622 L8 theldi® compound as colorless crystals, MS: 342.1
dim@tj—_uylaminopropyl)-N'-ethyl-carbodiimide hydrochloride and

N,N-dimethyl-4-

15 b)Y 4-[3-Methoxy-5-{1-tritvi-1H-tetrazol-5-vimethoxy)-benzoviamino | -piperidine-1-

carboxvlic acid rerr-butvl ester and/or 4-[ 3-Methoxv-5-(2-trityl-2H-tetrazol-5-

vimethoxvi-benzoviaminol-piperidine-1-carboxvlic acid terr-butvl ester

1.60 g (4.6 mMol} of 4-(3-hydroxy-5-methoxy-benzoylamino)-piperidine-1-

carboxyhic acid rerr-butyl ester (example 168a), 1.72 g (1.10 eq.) of (1-trityl-1H-tetrazol-

20 5-yl)-methanol and/or (2-irityl-ZH-tetrazol-5-yl)-methanol and 1.57 g (1.30 eq.) of
triphenylphosphine were dissolved in 20 mL of THF and the reaction mixture was cooled
down to 15 °C; a solution of 1.34 g (1.25 eq.) of di-rerr-butyl azodicarboxylate in 10 mL
of THF was added drop by drop. Then, the reaction mixture was warmed up to ambient
temperature. After 5 hours, the solvent was evaporated 1.V, and the residue (6.54 g) was

25 purified by chromatography (silicagel, eluent: gradient of n-heptane / EtOAc) to vield
2.21 g of the title compound as colorless solid, MS: 692.3 {M+NHT.

¢y N-[31-(3.5-Diethoxy-4-fluoro-benzvl) -piperidin-4-vli-3-methoxy-5-( 1A -tetrazol-5-
vimethoxy)-benzamide

In analogy to the procedure described in example 50ik), 3-methoxy-N-piperidin-4-
30 yl-5-(1H-tetrazol-5-yimethoxy)-benzamide [prepared from 4-[3-methoxy-5-(1-trityl- 1H-
tetrazol-3-yimethoxy}-benzoyvlaminoj-piperidine-1-carboxylic acid rerr-butyl ester and/or
4-[3-methoxy-5-{2-trityl-2H-tetrazol- 5-ylmeth oxy)-benzoylamino]-piperidine- 1-
carboxylic acid rerr-butyl ester by reaction with trifluoroacetic acid in dichloromethane in



aminopyridine in dichloromethane 1 tetrahydrofuran between 0 C and rt in

analogy to example 60d)] was dissolved in 65 mL of MeCN at rt; 1.29 g

9 4 mmol) of anhydrous potassium carbonate was added at 5 C; then,
WP 240p2 2006/( 62515

B7 g = 4.8 m.mol) of 4-bromo 5 butyric acid methyngés eérwa
added drop by drop. The reaction mixtuté4was stirred at 95 C for 22

hours. It was then Ied dow to ambient temperature, po into
R D S e AR A AL R SR P a4
vibstiedovital dehtse aﬁiﬂmm‘iﬁ &giried bwe eSO HtsY Mridhelaporated

| MistpyietdainBik gndfdhreiditied coppaLndia®) colaslesk snlidiMSndailidd as off-

(MHR: HQPMs: 5292 (ME*).

4-13-[]-(3,5- Dlethoxy -4-fluoro-benzyf-piperidin-4-ylcarbamoyll-5-methoxy-

phenoxyl-butyric acid meth fester In lagy,{o the procedure described in
> example 50k), 4-[3-methoxy-5- (plp’e%%%ﬂfy#carbamoyl) -phenoxy]-butyric

aﬁl %t 1e axy 0 en; DIRELICN - hi¢ H-tetrazol-5-

t&ﬁ&%@%@%c cleavage in analogy to example 50|)] was

reacted with 3,5-diethoxy-4-fluoro- benzaldehyde (example 50g), sodium

cyano%mmrd@ hg-pEPSACHHTIS OBTTPRAE AN SEaaHYe adletie-arsthmetMarippadin-4-

501-G-toyieiddhe-fitiencampoubeanasncoio(teasmptd it MSy B4 adeMEE )3, 5-

10 E@S@m? 9] i- yl bcngaldehyde (cxarn le 40b sodium cyanoborohydride, N-ethyl-
poxv benz arb II 5 methox %he

og%{ﬁ’ WE‘%@ 55t l%gi‘é}f]lx ;ﬁ %f ?/tt%the ure1 BSeH egn

exAipIaEOR] S4SPE-AeMbRy-5-(piperidin- 4- ylcabamoyl) phenoxy]-butyric

acid methyl ester (example 168b) was reacted with 3,5-

diisopropoxy-benzaldehyde (exampkm28hl73odium cyanoborohydride,
N- ethyl 25 dusopropylamlne and acetlc aC|d |n ethanol at 50 C to yleld the

s PGHERRY 06/062545 - 113 Examlp e 170 N-[
I-(3,5-Diethoxv-4-fluoro-benzyl) -piperidin-4-yll

-3-metfjoxyaR; é} %‘Eﬁyﬂﬁkéﬁmfé@h@wﬂ?&{m&%@ , 3-methoxy-N-piperidin-4-

yI-5-( 1H-tetrazol-5-yimethoxy)-benzamide (example 170c) was reacted with 3,5-

diisopropoxy-benzaldehyde (example 126b), sodiam cyanoborohydride, N-ethyl-
diisopropylamine and acetic acid in ethanol at 50 °C to yield the title compound as off-
20 white soHd. MS: 539.4 (MH™).

Example 173

4-13-11-(3.5-Diethoxv-4-fluoro-benzyl) -piperidin-4-vicarbamovli-5-methoxv-phenoxy}-
butyric acid

In analogy to the procedure described in example 53, 4-{3-[1-(3,5-diethoxy-4-
25 [luoro-benzyl)-piperidin-4-ylecarbamoyl}-5-methoxy-phenoxy}-butyric acid methyl ester
(example 168) was saponified to yield the title compound as colorless solid. MS: 533.3
(MH™).



a) (1-Trityl-1H-tetrazol-5-vl)-methanol and/or
(2-tritvl-2H-tetrazol-5-vl)-methanol 5 2.55 g (25.5 mMol) of
2H-tetrazol-5-yl)-methanol (PCT Int. Appl. (1998), 101 pp., WO 98/14450
w I)ZQ/\J/% §ﬂ§‘pended under Ar in 30 mL of THE at rt; while stlr WQEP@%%%H
(1.05 eq.) of triethylamine was added.-THén, 7.45 g (1.05 eq.) of triphenyl-
chloromethane dissolved in 30 m; of THIE 25 added at 40 C within 5
min. Subsequently, the reaction stirred at 40 C for 2 h. Then,
|t was cooled down 10 poured |nto 50 mL of ice coId water zt;md extracted
_ : \ ATH ] A AlA LS _. - - L i Al

vhﬁmm;@drled over MgSO4 frltered and evaporated i.v. The crude
product was purified by chromatography (silicagel, eluent: gradient of
ethylatetaté) heptane)taydeld Je&ghefi tihetitle fdofipaciid &8 Loldilepsopoxy-
5 Cﬂ%@? 1%2413/}&%:)&1%?1}]5 mcthoxy phenoxy}-butyric acid methyl ester
‘?Jl‘ﬁﬁ%’ é 't“t"'ﬁ%ﬁ feuazpli I ’r“%%*%%é{&nb nzQyiaminglilingdding 4
iHoxviic’acid tert-b f: &r‘and
4%bf@|éthoxy 5-(2-tritvl-2H-tetrazol- 5 ylmethoxy) -ben
zovlaminol-piperidine-I-carboxylic acid tert-butyl ester 1.60 g (4.6 mMol) of
4-(3-hydroxy-5-methoxy-benzoylamiaBpiggddine-I- carboxylic acid

tert butyI ester (example 168a) 1 72 g (1 10 eq. ) of (1 trltyl IH tetrazol 20

10 eﬁaéi%g%%@h@sphme were drssolved in 20 mL of THE and the
reaction mixture was cooled down to 15 C; a solution of 1.34 g (1.25 eq.)

of dient-butyb azpdioarboyiale: b umin of HE wasiadded drapitino -
drop, Then theg(e)acftcr%rél Xt V\[%%g}/armed up to ambient temperature.
A&rg—ghmsjﬁm‘%veng\;vaﬁvﬁm di.V. and the residue (6.54 g)
was 2 rif silicagel, eluent: gradient of
et S ARG e oS o e DR 1S Eatberidie -

sedoxySe 60g BNt iyHater (gyample 168a) was dissolved in 50 ml of MeCN atrt; 1.29
15 Ne[9(3 mbiétlooxviddtuospdhenind) @ifendin-Wav kRica cibitmoed L H4¥iazob

eﬁnarﬂg'ﬂjleét)%%&%i ?Qﬂﬁéﬂyg? An;aal Qﬂlﬁlﬁ %%tﬁ&?ﬁ%ﬂ&%@ﬁrﬁgﬁdme reaction
X

in
ST YA UGS SISLoH) LAY Bl g o ambient
ALPBLASEAHBRYUBL @O wied 1nq-crashed ice and extracted twice wn}z EtOAc. The organic
tethazalbeyd methakyithenzeylatinolepiperdding-Mesthoiiyticdeid tertpoutydd 1.V
20 iﬁ[ﬁgtﬁgtﬁjég’iﬁue (2.11 % Frtlﬁed ’tiy5chrometlﬁogra hy ($i0s, MeCly / MeOH) to ywld
methoxy etrazo Imethox E z
ﬁe r’t:e% t(l:xﬁaer 8‘)‘&% culacél%gfienaou}tyi gy }rieaci%n%véﬁﬁgﬁgdoroacetlc

aC|d in dichloromethane in
bl racg 9 QDQV TOXy-Dronoxy-S-methoxv-N-pineridin-4-vi-benzamide

irifluoroacetate

145 ¢ (3.1 mmol} of rac-4- 3-(2.2-dimethyl-[ L, 3]dioxclan-4-ylmethoxy}-5-

25 methoxy-benzovlamino]-piperidine- 1-carboxylic acid terr-butyl ester was dissolved in 14
mL of MeCly; while stirring, 2.39 mL (3.559 g = 31.2 mmol) of trifluoroacetic acid was
added drop by drop. After 16 hours, the reaction mixture was warmed up to reflux and
stirred for another 21 hours; it was then evaporated and dried at high vacuum {fo yield
1.86 g of the crude title compound, which was used without further purification. MS:

30 3254 (MH.
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20

25

30

WO 2006/128803 PCT/EP2006/062515 -114 analogy to the procedure

described in example 50i)] was reacted with 3,5-diethoxy-4-

fluoro- benzaldehyde (example 509), sodium cyanohorohyd g #P hyl-
||§096/ 3p§}lam|ne and acetic acid in ethanol at 50 C to yleldg v 28&6&251

compound as off- white solid. MS: 529. ?](MH ). 5 Example 171

# 3

-

REIRBRVEIBERYEMIde In analogy to the procedure described in example
50k) 3 methoxy N-piperidin-4- yl-5-(1H-tetrazol-5-ylmethoxy)-benzamide
(exanw}@r@mtwagamag@églwﬁxpﬁcgige@@n example 50k), crude rac-3-(2,3-
digtheakdpypalyl-syibanzaldebyde (axavipledah)idsoditirroacetate was reacted

Cmﬂ%@@@g@g@%w&mm&w@%g@a@%@n%@ﬁﬁy% sa'&lb'&a{ ane! af.

titte compound as off ite s &1 3 d
SR TS SO B BB BAAE) Sape i e e compound as
-Sondthoxy S pitetiadoY 8- 3B3.§IvER dxv)-benzamide. In analogy to the
procedure described in example 50k), 3-methoxy-N-piperidin-4-
yl-5-(1H-tetrazol-5-ylmethoxy)-benzZaamigke {&%ample 170c) was reacted
Wlth 3 5- d||sopropoxy benzaldehyde (example 126b) sodlum

%&&%I%l%@g&mgmﬁ%@d as off 20 whlte SO|Id MS 539 4 (MH)

Example 173 4-13-[ 1-(3,5-Diethoxy-4-fluoro-benzyD

-piperigin-4-yl | y to

e ST R s e
fl%’r@tﬁ)éﬁﬂ}ﬁpﬁ FOMANIRA Qm%ﬁl%' t %]}( Bhéi nox;‘/'fy e acid
niethyimetdbb (exanrisiacton)was daponifiddoierpieldiHectitradebip demaras 40b).
celailas s selithodMbyE3d IVt dWE RO0RIhARE0E REITER2 0106254650 °C

to vield the title compound as yellow oil. MS: 568.5 (MH").

Example 177

rac-N-[1-(3.5-Diethoxy-4-fluoro-benzyl) -piperidin-4-yi]-3-(2.3-dih vdroxy-propoxy)-5-

methoxy-benzamide

In analogy to the procedure described in example 50k}, crude rac-3-(2,3-
dihydroxy-propoxy)-5-methoxy-N-piperidin-4-yl-benzamide trifluorcacetate
(example175b) was reacted with 3.5-diethoxy-4-fluoro-benzaldehyde {example 50g),
sodium cyanoborohydride, N-ethyl-diisopropylamine and acetic acid in ethanol at 50 °C
to vield the title compound as colorless amorphous solid. MS: 5214 (MH™).

Example 178

N-{1-(3.5-Dicthoxy-4-finoro-benzvl) -pineridin-4- vii-3-(2H -tetrazol-3-vl -benzamide

In analogy to the procedure described in example 50k), N-piperidin-4-yl-3-(1H-
tetrazol-5-y1)-benzamide { prepared from 3-(1H-tetrazol-5-yl)-benzoic acid by reaction
with 4-amino-piperidine-carboxylic acid fert-butyl ester, N-(3-dimethylaminopropyl)-
N'-ethyl-carbodiimide hydrochloride and N,N-dimethyl-4-aminopyridine in
dichloromethane at rt in analogy to example 60d) to give 4-[3-(2H-tetrazol-5-yl)-
benzoylamino]-piperidine- 1-carboxyhic acid tert-butyl ester followed by Boc cleavage in



- 115 Example 174 4-f3-f
1-(3.5-Diisopropoxy-benzyl)-piperidin-4-ylcarbamoyll-5-methoxy-phenoxyl-
butvric acid In analogy to the procedure described in example 53 2%?@612%1%

ng(éf)g‘fﬂﬁg%ropoxy- 5 FCT/ED

10

15

20

benzyl)-piperidin-4-y|carbamoyI]TS_-metHé_%y-phen_oxy}-butyric acid methyl
e R TS TR e o s SO e
rage3-(odimikyarokyr Prohky Vieth -GS piguiopexgnd acetic acid in ethanol at
bsnzy o pigrridinddydbarplAmethexy-benaaminesa)so 4 (MH™),
rac-4-13-(2,2-Dimethvl-[l.3]dioxolan-4-ylmethoxy)-5-methoxy-benzoylamin

ol- piperidine-l-carboxylic acid tert-puv-gster1.60 g (4.6 mmol)
of4-(3-h.ydroxy-5-methoxy-benzoylamino)-piperidine-I- carboxylic acid
tenahubyl astar examale 468ah was disseied in el MegNialdhah 2R

1579 (9.4 mmol) of anhydrous potassium carbonate was added, followed

by 1'4%@&{% go%gb?li)l&) Uﬁ%%;%ﬁ%ﬁ‘iﬁ%éﬁo@i@i . éQﬁ:mﬁtﬁﬂﬁng the whole

p-toluenesulfonate, (ge reaction ,mixturé?.was ?ﬁtlglg at reflux foﬂr 12. L
hESAFEOR HALTHE T LB SIS BT S e AT St Se Palth e Sma BB e A YE™
crashesldBerdiiig wtifacted twice with EtOAc. The organic phases were
washed with water and brine, dried over MgSO4, filtered and evaporated

. MISA0SENAHEAE rddielde (2.11 g) was purified by chromatography (Si02,

McC12 / MeOH) to yield 1.52 g of the title compound as a colorless
amorphous solid. MS: 465.2 (MH") ERkmple 180
rac-3-(2.3-Dihydroxy-propoxy)-5-methoxy-N-piperidin-4-vl-benzamide

trifluor taderd Jikthunohedfyl)-piveridin-4-vl]-6-methviamino-nicotinamide
rac-4-[3-(2,2-dimetbyl-[1,3]dioxolan-4-ylmethoxy)-5 25
m.ethoxry:-kenzewaminenipaiginat hearapoyie agichiaeisuiyuestatvage whole
dissolved in 0 »Wwhile stirring, 2. 3. PR AT B i tinin aci
s S R i v
reSCHERIRTPATHRE YRS $aHed up to reflux and stirred for another 21

hours; it was then evaporated and dried at high vacuum to yield 1.86 g of

thd Séiabie fitfetevhpdund, which was used without further purification. MS:

Example 18]

8-Amino-N-[ 1-{4-cyclopropyl-3.5-diethoxy-benzvh -piperidin-4- vl -5-meth vi-

nicotinamide

The title compound was prepared in analogy to example 180, but starting the whole
reaction sequence with 6-amino-5-methyl-nicotinic acid instead of 6-methylamino-

nicotinic acid, as off-white solid.

MS (ISP}: 453.3 (M+H)",



Wé%%w?{)ﬂ%"%{ik), crude rac-3-(2,3-
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30 325.4 (MHO). WO 2006/128803 PCT/EP2006/062515 - 116 c)
rac-3-(23-Dihydroxy-propoxv)-N-[1-(3,5-diisopropoxy-benzyl)-piperidin-4-vi
I-5- methoxv-benzamide In - analogy to the procedure deSCQQ?&@uoemszsﬁ

dihydroxy-propoxy)-5-methoxy-N-piperitif-4-yl-henzam.ide
trifluoroacetate was reacted 5 wit? 3,S-qiiﬁggropoxy-benzaldehyde
(example 126b), sodium. cyanobo Yo ethyl- diisopropylamin e
and acetic acid in ethanol at 50 C to i g cglorless

- QUG ACKE S -8 VLD bt 7 DEILEKY) 104
Riethrmoyl kherrpldstgebenzvll-piperidin-4-y11-3-(2,3-dihvdroxv- 10
propoxy)-5-methoxy-benzamide In analogy to the procedure described in
exampleeale) comyelenadca8s(2:@ared in analogy to example 180, but starting the whole

diRy i y=RISRWIND IMsthkhpiResidindriibendamisaitiflsoreacelaieo-

DIDELL

(examplel7 b%lwa reacted with 3,5-diethoxy-4-pyrrol-l-yl-benzaldehyde
(é"i%’r‘ﬁ‘g]f%a %‘b ,Sgg%)lrl%nswsgge/‘gﬁbborohydride, N-ethyl-diisopropylamine and

i id_in ethanol.at 50 C 15 to yield the title compound as yellow oil.
:}@g‘g@%&%ﬁé@&mme 177 rac-N-[I-(3
5-Diethoxy-4-f|uoro-benzyl)-piperiq_!n-4-¥!1-g-g2,3-dihydroxy-propoxy)-5-

methoxv-benzamide In analogy to #ie: re described in example
50k), c

rude r
_“

ac-3-(2,3- 2
SBERRN -2

200 =l = NPRILYTN

4 " N1 TARRY) o ey A LD

! d
an L Yr-aB0 zaE £ x
. J Cl = v, i Cl OUTOC

(examplel75b) was reacted with 3,5-diethoxy-4-fluoro-benzald.enyde
(examphes 508 £oBEaIH BaRBBETshyue N StRARSO O SLMT & iy whole
acelidacidgneethantl 2rbaQGlstdtyisitdhe titeidonspodrd amedigHesstinic acid,
anQrphoussald. MS: 521.4 (MH'). Example 178 25
N-[I-(3.5-Diethoxv-4-fluoro-benzyl)-piperidin-4-vl1-3-(2H-tetrazol-5-yl)-ben
zmigg%p @§%W+§g)me procedure described in example 50k),
N-piperidin-4-yl-3-(IH- tetrazol-5-y1)-benzamide [prepared from

3-(1H-tetrazol-5-yl)-ben zoic acid by reaction ,

N-T1-(2.6-Diethoxv-4'-fluoro-biphenvi-4-vimeth vi)-piperidin -4-vi] -6-1sopropylarming-

nicotinamide

The title compound was prepared in analogy to example 160, but using for the
reductive amination 2,6-diethoxy-4'-fluoro-biphenyl-4-carbaldehyde instead of 3,5-
diethoxy-4-fluoro-benzaldehyde, as white erystals.

MS (ISP): 535.4 (M+H)".

Example 185

6-Amino-N-{ 1-(2.6-diethoxy-binhenvl-4-vimeth vl}- pineridin-4-vil-nicotinamide

The title compound was prepared in analogy to example 156, but starting the whole
reaction sequence with 6-amino-nicetinic acid instead of 6-methylamino-nicotinic acid,

as white sohd.

MS (ISP): 475.2 (M+H)*.



with 4-amino-piperidine-carboxylic acid test-butyl ester,
N-(3-dimethylaminopropyl)- N'-ethyl-carbodiimide hydrochloride and
N,N-dimethyl-4-aminopyridine in 30 dichloromethane at rt in analog(}/oé%mm‘q

YA BI&*8 ) to give 4-[3-(2H-tetrazol-5-yl)- PCT/EP

16

15

benzoylamino]-piperidine-I-carboxylic aditPtert-butyl ester followed by Boc
cleavage in WO 2006/128803 PCT/EP2006/062515 - 117 analogy to
example 50i)] was reacted with 3, : -fluoro-benzaldehyde
(example_50g), sodium cyanoborohydride, N-ethyl-diisopropylamine and
N bl (4= R ~3-2th ] piperidinLd sqpropYampinerndeotinamide

il ciireatitl escompaycidpmas P repaneg- iranddogyita exarnpjld 6b.binstaud of 2,6-
stagting.he-whele» [Ractipn seanenge Wit GaReingnigetinic acid instead of
6-amino%S-methyI-nlcotir%?c acid, as off-white solid‘?]MS (ISP): 465.2

(N gp)lg@ga{mg)mo N-(1-(4-Cvclopropvl-3
5-diethoxv-benzyl)-piperidin-4-vil-6-methylamino-nicotinamide The title
compound was prepared in analogy to example 158, but starting the

whole reaction sequence with 6-m%¥%%§fr%ﬂi:%-nicotinic acid instead of

S anyRisUG acid. s coloriess amorphons sofid, 15 M3 (GRY; 453.3

1benei8eropvl-3,5-diethoxv-benzyf-piperidin-4-vil-5-methvl- nicotinamide

The title compound was prepared in analogy to example 180, but starting

the whéhe 2 pesutivm $eqo oned e meiants sHatme-Hieobnictadias the whole
instead:ofquarthyigninacmideiinie dow.e% affdvinieslid-MEHds)fonyloxy-
4%&%&'&”&@'&‘%&@9&%128803 PCT/EP2006/062515 - 118

MS (ISP): 501.1 (M+H)".

Example 188

1]-nicotinamide

The title compound was prepared 1n anaiogy to éxampie 160, but running the
reductive amination step with 6-cyclopropyvlamino-N-piperidin-4-vi-nicotinamide

instead of 6-isopropylamino-N-piperidin-4-yl-nicotinamide, as whife crystais.
MS (ISP): 457.3 (M+H)".

The necessary intermediate 6-Isopropylamine-N-piperidin-4-vl-nicotinamide

was prepared as described in example 160, bat using for the nucleophilic
substitution cyclopropylamine instead of isopropylamine, as light brown gum.

MS (ISP): 261.3 (M+H)".
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Example 182 Methanesulfonic acid
3-f1-(4-cyclopropyl-3,5-diethoxy-benzvl)-piperidin-4- vlcarbamoyll phen I
ester The title compound was prepared in analogy to exampl

&ﬂ?ﬁd%@ whole 5 reaction sequence with PO Esz}UGI 0(’2’1;

3-methanesulfonyloxy-benzoic acid instédd-of 6-methylamino- nicotinic

acid, as colorless foam. MS (ISP): %17.2 gl\{|+g|)+. Example 183 N-F
1-(4-Cyclopropl-3-ethoxy-benzyl)-pt =4+y11-3-methanesulfonyl-benz

amlde 10 The tltle compound Was prepared in analogy to example 164,
2 % SO z § b

acid mstead of 5 methyl- nlcotlnlc aC|d as whlte crystals MS (ISP) 457 2
(M+H)IhE&téqzﬁﬁ;§p981@(§_gfas prepared in analogy to example 188, but using for the

N 26vDiethoxipd 3 ffudiisopiphexybdaylideblydd iproad dified /- Biesopropuiacro-

rryg}plamgo}g&agglgelfgr&eyg{q% compound was prepared in analogy to
example 160, but using for the reductive amination

thsd(lgpp ﬁfmrg biphenyl-4-carbaldehyde instead of 3,5-
diethoxy-4-fluoro- benzaldehyde as white crystals. 20 MS (ISP): 535.4

(M+H)'. Example 185 6-Amino-N- fg( e 1

6-diethoxy- biphenyl-4-vlmethvl)-pi[mrﬁ%ﬁ-nicotinamide The title

y—e 1al0 Aﬁ;%jeﬁlxi@gg!%- 561 ctz)z'lilé";’ﬁ[tl ' %Eggtmamide
6-methylamino-nicotinic acid, 25 as white, solid. M 475.2 (M+

WO 2 ai@é%%&%ﬁ&af%éiagn%% e a0 ot s i e

NG UEALCYEIM RV R B Hoxy-Be A hlpdfielindg pstcad of 3,5-diethoxy-4-fluoro-
-Grésegtepyieminekiicotisamide

MS (ISP): 409.3 (M+H)".

Exarnple 191

6-Cyclopropvlamino-N-[ 1-(2-ethoxy-4'-fluoro-biphenyl-4-vimeth v} -piperidin-4-vij-
nicotinamide

The title compound was prepared in analogy to example 188, but using for the
reductive amination 2-ethoxy-4'-flvoro-biphenyl-4-carbaldehvde instead of 3,5-diethoxy-
4-fluoro-henzaldehvyde, as white crystals.

MS (ISP): 489.3 (M+H)*,

Example 192

nicolnamide

This compound was prepared in analogy to example 121, but using for the
reductive amination 4-cyclopropyl-3,5-diethoxy-benzaldehyde instead of 3,5-diethoxy-4-
fluore-benzaldehvde, as yellow foam.

MS (ISP): 467.4 (M+H)*.



10

The title compound was prepared in analogy to example 184, but using for
the reductive amination 4-cyclopropyl-3-ethoxy-benzaldehyde (example
164) instead of 2,6- 5 diethoxy-4'-fluoro-biphenyl-4- carbaldehgde as white
WOVIL2HHS (1SP): 437.4 (M+H)~. Example 187 JEP2006/062513
N-fl-(4-Cyclopropyl-3.5-diethoxv-benzv ):piperidin-4-yll-3-methanesulfonyl-

benzamide 10 The title compound was prepared in analogy to example
182, but starting the whole reactiﬁ%%g%% with

3- meth Isulfonylbenzmc aC|d mstead of 3- methanesulfonyloxy- benzoic
i 1 & iatlo ~,p‘ RS lQﬁ_‘ AET Og_-“;. AratiNkgale w~mcih lamino-
6wlamlno N-it-(3,5- dlethoxy -4-fluoro-benzyl)-piperidin-4-yll-nicot
inamide The title compound was prepared in analogy to example 160, but
runningibeitlsedugiivenaminatiopusie withiiogy to example 121, but using for the
19&&9@5%%&% @mﬁa%ﬂ?%{yp@%m féh Jasiead.ah 3 5. dicthoxy-4-
-]SO c%e% ﬁi\‘_ éll‘%”n -4-yl-nicotinamide, as white crystals
(I 4 'R¥Eessary intermediate
6 Iso Férolz amiio-N- T)|I2cr|d|n -4-YI-nicotinamide was prepared as
%Qéh%ﬂé 160, but using for the nucleophilic substitution

cyclopropylamlne instead of isopropylamine, as light brown gum. MS
(ISP): 261.3 (M+H)+. WO 2006/125%@@%1% P2006/06251.5 - 120

Example 189 6 Cvclopropvlamlno N- [

cgm_ S prepared in analogy to exa ple 188 but usmg for the
reductive animation 3,5-diisopropoxy-benzaldehyde instead of of
3,5-diethexyddugionhl henzadgehmde, asiwhiie exysipls 1 ISR 467 e
(Mé'fildégvgﬁ%ﬁlmﬂggnlg-gyciopropyl-S—Gthoxy—benzaldehyde instead of 3,5-diethoxy-4-
fluoro-benzaldehyde, as white crystais.

MS (ISP): 435.1 (M+H)™.

Exampie 195

N-[1-(2.6-Diethoxv-4'-fluoro-biphenvi-4-vimethvi) -piperidin-4- vl -5-methvi-6-
methvlamino-nicotinamide

The compound was prepared in analogy to example 121, but using for the reductive

amination 2,6-diethoxy-4'-fluoro-biphenyl-4-carbaldehyde instead of 3,5-diethoxy-4-
fluoro-benzaldehyde, as light yellow solid.

MS (ISP): 521.3 (M+H)™.

Example 196

N-[1-(4-Cyclopropyl-3-ethoxy-benzvli-piperidin-4-vil-5-methvi-6-methvlamino-
nicotinamide

The title compound was prepared in analogy to example 121, but using for the
reductive amination 4-cyclopropyl-3-cthoxy-benzaldehyde instead of 3,5-diethoxy-4-
fluoro-benzaldehyde, as yellow foam.



6-Cvclopropvlamino-N-11-(3-ethoxy-4-methyl-benzvl)-piperidin-4-yll-nicoti
namide The title compound was prepared in analogy to example 188, but
using for the 10 reductive amination 3-ethoxy-4-methyl-benzaldeh

Wt %4 BF8?5-diethoxy-4-fluoro- benzaldehyde, as white cry%?aq@m%éﬁgﬁmﬁz’l“

20

(ISP): 409.3 (M+H)+. Example 191 6-CVv¢lopropviamino-N-[

»% ethoxy-4' fluoro -biphenyl-4-vimethvl)-piperidin-4-vll - 15 nicotinamide
THE GRE (e s prepared in analogy to example 188, but using for
the reductive amlnatlon 2-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde
instead of 3,5-diethoxy- 4-fluoro- bm, as white crystals. MS
(ISP) 489 3 (M+H)+ 20 Example 192 N |

|ﬁ&oﬁmﬂnﬁm|de This compound was prepared in analogy to example
121, but using for the reductive am.ination

4-cycloprepil 3engithoxyhaszaldehydeinstead-ofndpd-dEhaxyrdn 2fr the
ﬂﬁ"%{é%o?%\'é% UE{‘&?? gl?] OF 'L%‘%i f?%ze%xg%@m‘}% QYLEE!&H ?W’g diethoxy-4-

21 Exam 193 N

1 OB AL I s h AR YRS AR 1) -piperidin-4-yll-5-methyl-6-methylamin
o- nlcotlnamlde The title compound was prepared in analogy to example
1%5 Hé?béjrﬁ%%o\/{ﬁg)\% reductive amination
2,6-diethoxy-biphenyl-4-carbaldehyde instead of 3,5-diethoxy-4-
fluoro-benzaldehyde, as yellow foal¥amSeI8P): 503.3 (M+H)". Example
194 6- Cyclopropylammo N- f

ihbginirbanieridin-4-yl1-3-(2H-tetrazol- 5-y1)-

benm1de

In analogy to the procedure described in example 50k), N-piperidin-4-y1-3-(1H-
tetrazol-5-yli)-benzamide (example 178) was reacted with 3,5-diethoxy-4-[1,2,4]triazol-1-
vl-benzaldchyde (cxample 129a), sodium cyanoborohydride, N-ethyl-diisopropylamine
and acetic acid in ethanol at 50 °C to yield the title compound as light yellow solid. MS:
518.2 (MH").

Example 199

N-T1-(3.5-Diisopropoxy-benzyl -piperidin-4-vil-3-(2H-tetrazol-5-vli-benzamide

In analogy to the procedure described in example 50k), N-piperidin-4-yi-3-(1H-
tetrazol-5-vl)-benzamide {example 178) was reacted with 3,5-diisopropoxy-benzaldehyde
{example 126b), sodium cyanoborohydride, V-ethyl-diisopropylamine and acetic acid in
ethanol at 50 °C 1o yield the title compound as colorless solid, MS: 479.3 (MH™).

Example 200

N-11-(3 5-Diethoxv-4-pyrroel- 1-vi-benzvl) -piperidin-4-vii-3-( 2H-fetrazol-5-yli-
benzamide

In analogy to the procedure described in example 50k), N-piperidin-4-yi-3-(1H-
tetrazol-5-yl)-benzamide (example 178) was reacted with 3,5-diethoxy-4-pyrrol-1-yi-
benzaldehyde {example 40b), sodium cyanoborohydride, N-ethyl-ditsopropylamine and



10 nicotinamide The title compound was prepared in analogy to example
188, but using for the reductive amination
clopropyl-3-ethoxy-benzaldehyde instead of 3,5-diethox

4-c 4- ]
Wi B8R AIdehyde, as white crystals. MS (ISP): 435.1 (Mﬂl-yﬁ}",Ef%“Oé“mSh
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Example 195 N-f 1-(2.6-Diethoxy-4'-fluck&biphenyl-4-ylmethyl)

-piperidin-4-yll -5-methyl-6- methylamino-nicotinamide The compound w,
R o ARG o Lo 1 B B HOT A LA S 2
2(BiHiethoxy-4'-fluoro-biphenyl-4-carbaldehyde instead of 3,5-diethoxy-4

20 fluoro-benzaldehyde, as light yellow solid. MS (ISP): 521.3 (M+H)".
Example 196 N- i 1- (4-CyclopropuEgseita(ibenzyl)-piperidin-4-yll
-5-methyl-6-m.ethylamino- nicotinamide 25 The title compound was
péePeatiedrispaiaal gy ol éxartyoheth 24y-Bufiusing foidivg-Feductiyé) erpierdadio - vi! -
4:cyelaproRyl-3-ethoxy-benzaldehyde instead of 3,5-diethoxy-4-
fluoro-benzaldehyde, as yellow foam. WO 2006/128803

PCT/EREAQ/0623 ana 12 MpaHtaR): gt dy W Ekin FrR@hPla Ahg for the

6-Cyclopropylam.in . , . .
IR AT By 4 et B BB R BRSO A e
SCTdenitieeorpbeiha s ireddrinals-insadle §yisexample 188, but using
for the reductive amination 4-cyclopropyl-3,5-diethoxy-benzaldehyde
ingte Rt 335-Hidthdxy-4- fluoro-benzaldehyde, as white crystals. MS
(ISP): 479.3 (M+H)+. Example 198 10
N-11-(3,5-Diethoxy-4-[1,2,41triazoExunp&n02
)--piperidvi-4-yll-3-(2H-tetrazol-5-vl)-

N-[1-(4-Cyclopropyl-3.5-diethoxy-benzyl) - piperidin-4-vll-3.5-dimethoxy-benzamide

The title compound was prepared in analogy to example 197, but starting the
reaction sequence with 3,5-dimethoxybenzoic acid instead of 6-cyclopropylamino-
nicotinic acid, as white solid.

MS (ISP): 483.3 (M+H)",

Exampile 203

N-11-(2.6-Diethoxy-4'-fluoro-biphenyi-4-vimeth vl -piperidin-4-vl] -3.5-dimethoxy-

benzamide

The title compound was prepared in analogy to example 202, but using for the
reductive amination 2,6-diethoxy-4'-fluoro-biphenyi-4-carbaldehvde instead of 4-
cyclopropyt-3,5-diethoxy-benzaldehyde, as off-white solid.

MS (ISP}: 537.3 (M+H)™.

Example 204

N-T[1-(3-Fthoxv-4-methvi-benzvl-piperidin-4-v11-3.5-dimethoxy-benzamide

The title compound was prepared in analogy to example 202, but using for the
reductive amination 3-ethoxy-4-methyi-benzaldehyde instead of 4-cyclopropyl-3,5-
diethoxy-benzaldehyde, as colorless foam.
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benzamide In analogy to the procedure described in example 50k),
N-piperidin-4-yl-3-(1H- tetrazol-5-yl)-benzamide (example 178) was
reacted with 3,5-diethoxy-4-[1,2,4]triazol-I- yl-benzaldehyde Pl(%

é'fhm cyanoborohydride, N-ethyl-diisopropylamine ¥ Pé)ém?ﬁﬁ
acid in ethanol at 50 C to yield the title ddfnpound as light yellow solid.

b%%z(\f %%%Hﬂ&h%} ample 199 N-[1-(3,5-Diisopropoxv

Bp Je -4-ylI-3-(2H-tetrazol-5-yl)-benzamide In analogy to the
procedure described in example 50k), N-piperi.din-4-yl-3-(1H 20
tetrazol-5-yl)-benzamide (exampl%ﬁ@—;eacted with

3,5- dusoprooxy b?nzaldehyde (example 126b sodium

50 C to y|eId the tltle compound as coIorIess SO|Id MS 479 3 (MH+)
Examplee2gly compound was pr epared in analogy to example 202, but using for the
Nefdir (Be-Rigthoxy -4-pylsptdpi-Benavhytiperidiniddd 1nS<aHbTatazolpboysl-3,5-

%1&1@09?%@9&3981 analogy.te.the procedure described in example 50k),
N- plpendln -4-y|-3-{1H- tetrazol-5-yl)-benzamide (example 178) was

g\%gu mg%%%g!lgmoxy -4-pyrrol-1-yl- benzaldehyde (example 40Db),

m cyanoborohydride, N-ethyl-diisopropylamine and WO
2006/128803 PCT/EP2006/06251% 12 tic acid in ethanol at 50 C to
yield the title compound as off-whi : 516.2 (MHO). Example

n%’d&a@ﬂme The tltle compound was prepared in analogy to example
197, but using for the reductive amination
2,6-diemmopmpﬂuoéo&bﬁmemmiommgtem@mm&ms@wcﬁq@;‘rdwl-
3raddiethoxyibenzaltefyde.asndiepysialst- M3y R 3dsddMotd)-. 10
E&S%%B%Sg%@%,5~diethoxywbonzaldehyde, as white solid.

MS (ISP): 439.2 (M+H)*.

Example 247

N-[1-(3.5-Diisopropoxv-benzvl-pineridin-4-vil - 3,5-dim_ethoxv—ben zamide

The compound was prepared in analogy to example 202, but using for the reductive
amination 3,5-ditsopropoxy-benzaldehyde instead of 4-cyclopropyl-3,5-diethoxy-
benzaldehyde, as white solid.

MS (ISP): 471.0 (M+H*.

Example 208

N-[1-(3.5-Diethoxv-4-fluoro-benzvl}-piperidin-4-vl1-3.5-dimethoxv-benzamide

The title compound was prepared in analogy to example 202, but using for the
reductive amination 3,5-diethoxy-4-fluoro-benzaidehyde instead of 4-cyclopropyl-3.5-
diethoxy-benzaldehyde, as white solid.

MS (ISP): 461.1 (M+H)".



v‘é?a:’r‘fﬂﬁ@)l’f?g reaction sequence with 3,5-dimethoxybenzoie &id! ﬁ?@é’%%ﬁ
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N-F
1-(4-Cyclopropyl-3.5-diethoxv-benzvl)-piperidin-4-yll-3.5-dimethoxv-benza
mide The title compound was prepared in analogy to example 197, but

i

6-cyclopropylamino- nicotinic acid, as whife-solid. 15 MS (ISP): 483.3
(M+H)+. Example 203 N-f 1-(2
6-Diethoxv-4'-fluoro-biphenyl-4-yIne8yRS#58ridin-4-yll -3.5-dimethoxv-

henzamlde The tltle compound was prepared in analogy to example 202,
QX WY athudgpperidin-4-vii-3.5-bis- (2-fluoro-cthoxy)-

Zwy -4 quoro blphenyl 4 carbaldehyde instead of 4-

cyclopropyl-3,5-diethoxy-benzaldehyde, as off-white solid. MS (ISP):

537.3 (Me-tit)e cmxponple @%Nﬂﬂre@a&tﬁﬂﬁg%dﬁmmﬂ}b@mzw%piimeiﬁigimc
“4eilhich RimRtp Q%M‘??rbéa@'ﬁ&o?é JhexieGompauRdidasIEpared in
Qalo to examp é Cf) 9 ort e rle(éluctlv%;amg% c%r}lhox “bivhenyl-4-

S F e S s-biphens

DAt as eSO AEo b Mg, 5 vhie sl

PCT/EP2006/062515 -124- MS (ISP): 413.2 (M+H)+. Example 205 N-f

1N GSRlopFdEyIMéihoxy-benzyl)-piperidin-4-vil-3,5-dimethoxy-benzamid

e The title compound was prepared in analogy to example 202, but using

fortthecSerettyciveragdination dreyaiopre pyll<Bvethoxy-benzaldehyde

instead of 4-cyclopropyl-3,5- diethoxy-benzaldehyde, as white foam. MS

(18354392 -(Metd)¢thioxanipler@0 Midl methyl ester

1-(2-Ethoxv-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-y1]-3,5-dimethoxv-

10 berzamigr il carppoLRG-wiagdpse faiecbitcanalpgystosexampla 302n1 of

bﬁM?'@gsz([d%F 3.0eq. of 1-iodo-2-fluorocthane (3.10 g) and 3.0 eq. of KxCO3 (247 g)
and the mixture kept for 12h at 50 °C. Pouring onto crashed ice / NHC, twofold

extraction with AcOE:, washing with water and brine, drying over sedium sulfate, and

evaporation of the solvents, followed by flash chromatography (SiOy, hexane / AcOEt =
7/3) left 1.45 g of the title compound as white solid.

MS (EI): 260.1 [M]*.

b} 3.5-Bis-{Z-fluoro-ethoxy)-benzoic acid

The above prepared 3,5-bis-(2-fluoro-ethoxy)-benzoic acid methyl ester (1.45 g,
5.57 mmol) was dissolved in 19 ml of THF/ ethanol = 1/1 and treated with 9.3 ml of ag.
NaOH (3M, 5 eq.). The mixture was stirred for 1.5h at ambient temperatore and was
then poured onto crashed ice / AcOEt / HCl dil.; the organic layer was washed with water,
dried over sodium sulfate, and evaporated to dryness {o leave 1.36 g of the title

compound as white sohid.

MS (ISN): 245.2 [M-HT".



reductive amination 2-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde instead of
4- cyclopropyl-3,5-diethoxy-benzaldehyde, as white solid. MS (ISP): 439.2
M+H)+. 15 Example 207 N-(1-(3.5-Diisopropoxv-benzyl) .
|68?|(/j]|‘%1§§?-:§/lI-3,5-dimethoxv-benzamide The compound wa‘écp}[r’gﬁé"r"eé’ }iﬁr%nl
analogy to example 202, but using forthéfreductive amination
3,5-diisopropoxy-benzaldehyde instead fﬁ- clopropyl-3,5-diethoxy-
henzaldehyde, as white solid. 20 V;@@@%j—% ~471.0 (M+H) ~. Exam Ip e 208

¥4

The title compound was prepared in analogy to example 202, but using for
the rebfctitle COmPRIHSH ™A SDERBAER Y AT D ENFRRIE A deP HStERE 6F e
Areyottpropyhai6n 2ccdiethokynbinkaliehyidb yds wHitelsolio-NIg (ISP hiphenyl-

5 481aludvhERDde WQ 20084128803 CT/EP2006/062515 - 125 Example
209 N-[ I-(2,6-Diethoxy-biphenyyl-4-ylmethyl)-piperidin-4-yll -3,5-bis-
(RAuespremroxy)mbenzamide The title compound was prepared in analogy
to example 202, but starting the 5 reaction sequence with

3,5-bis-(2-fluoro-ethoxy)-benzoic aﬁ@&‘;ﬂ%]i tead of 3,5- dimethoxybenzoic

acid, and using for the reductive amination Z,6-diethoxy-biphenyl-4-
CW-JE‘- f stead-0 120’_- 0% 'ﬁ'f . d
E S (ISF 33.< J ecessary intermediate was

Olla. L D090, V .
pPEP4HBSS follows: 10 a) 3,5-Bis-(2-fluoro-ethoxy)-benzoic acid methyl
ester To a solution of methyl 3,5-dihydroxybenzoate (1.00 g, 5.95 mmol) .
10 jn 5.9 AOFODMPIFEAE FEER 3D 4 PP AL ISUB TN LRI tHRhES L 107 dheasductive
sz@nsampzmﬁﬂszﬁﬂau@ay@?@umummde keptidrol 2lh-aibhoRy-Piphemg-4-
opiagrashed, isevhitH4g!, twofold

MS (ISP): 525.2 (M+H)*.

Example 212

15 N-11-(4-Cyclopropyl-3.5-diethoxv-benzvl)-piperidin-4-vl]-3.5-bis-(2-fluoro-ethoxy)-

benzamide

The title compound was prepared in analogy to example 209, but using for the
reductive amination 4-cyclopropyl-3,5-diethoxy-benzaldehyde instead of 2,6-diethoxy-
biphenyl-4-carbaldehyde, as white solid.

20 MS(ISP): 547.3 (M=+H)".

Example 213

N-11-(4-Chiloro-3-ethoxyv-benzyh) -piperidin-4-vl]-3,5-bis-(2-fluorg-ethoxv)-benzamide

The title compound was prepared in analogy to example 209, but using for the
reductive amination 4-chioro-3-ethoxy-benzaldehyde instead of 2,6-diethoxy-biphenyl-
25 4-carbaldehyde, as colorless foam.

MS (ISP): 497.0 (M+H)".
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extraction with AcOEt, washing with water and brine, drying over sodium
sulfate, and 15 evaporation of the solvents, followed by flash
chromatography (SiO2, hexane / AcOEt = 7/3) left 1.45 g of the title

YRR ?{Eﬁ’fg "4s white solid. MS (El): 260.1 [M]-. b) PCT/EP2006/062515
3,5-Bis-(2-fluoro-ethoxy)-benzoic acid Th&’ above prepared 3,5-bis- (2-flu
oro-eth oxy) -ben zoic acid methyl Ester §1.45 g, 20 5.57 mmol) was
dissolved in 19 ml of THF/ ethanol* eated with 9.3 ml of aq.
NaOH (3M, 5 eq.). The mlxture was stirred for 1.5 h at ambient

tdVablakaeiddliserropayhenevl oiperidin 4 il -3 A bis £, Buorg-ethops

organic layer was washed W|th water, dried over sodium sulfate, and

evaporEedils HipRessdoRsRIErtas 1§ BRIt CaRlSotiRdbas Yiigdor the

sMcZEd\Aﬁlﬂﬁi‘d)L 2AGIRsfivkddx AR 20106112880 &P STV B HR2006{0628kD yi-4-
le, 2@ Nl aln(3-Ethoxy-4-methyl-benzyl)-piperidin-4-yll

-3 5 b|s ( luoro- ethoxy) benzamide The title compound was prepared in

a@,ﬂqg @99 but using for the reductive amination

3-ethoxy-4-methyl-benzaldehyde instead of 2,6-diethoxy-biphenyl- 5

4-carbaldehyde, as colorless Seml?é;}(li% M% liSP) 477.1 (M+H)+.

Example 211 N-1I-(3

5-Diet -4 f

5 pishowd oo benzy) o , ;
bQ&l{%ﬁﬂg@@&ﬂH@%ductlve amination 3,5- dlethoxy -4-fluoro- benzaldehyde
instead of 2,6-diethoxy-biphenyl-4- carbaldehyde, as white solid. MS
(ISP): %g.étm@mwa&aﬁﬁmwwdl@ Rufiqay dsyexample 209, but using for the
lofkhiavivd bnélietioaxy/cbépdd)-pipatidite-4rpl b-BisfBdlioraiethoxyy-of 2.6-
b%@Q&@ﬁi@hﬁnﬂ—ﬁi—ca&'baldeh vde, as white solid.

MS (ISP): 601.3 (M+H)".

Example 216

N-[1-12-Bthoxy-4'-fluoro-biphenvl-4-vimethvD -piperidin-4-vI}-3.5-bis- (2-fluorg-
ethoxvi-benzamide

The title compound was prepared in analogy te example 209, but using for the
reductive amination 2-ethoxy-4'-fluoro-biphenyi-4-carbaldehyde instead of 2,6-dicthoxy-
biphenyl-4-carbaldehyde, as white foam.

MS (ISP): 557.2 (M+H)".

Exampie 217

N-[1-(3.5-Diethoxy-4-fluoro-benzvll-piperidin -4- vil-3-hvdroxvmeth vi- S-methoxy-

benzamide

In analogy to the procedure described in exarnple 50k), 3-hydroxymethyl-5-
methoxy-N-piperidin-4-yl-benzamide [prepared by i) saponification of 3-
hydroxymethyl-5-methoxy-benzoic acid methyl ester { Synthetic Communications,
31(12), 1921-1926; 2001] with LiOH in THF/ MeOH (2:1) to give 3-hydroxymethyl-5-
methoxy-benzoic acid in analogy to the procedure described in example 53 ii)
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The title compound was prepared in analogy to example 209, but using for
the reductive amination 4-cyclopropyl-3,5-diethoxy-benzaldehyde. instead
of 2,6-diethoxy- biphenyl-4-carbaldehyde, as white solid. ZOPMI%Q%F(; 062515

?4?%/&%35?—?% Example 213
N-(1-(4-Chloro-3-ethoxy-benzyl)-piperidifé4-yll-3,5-bis- (2 -fluoro- ethoxy) -be
% mide The ttle compoHlng was gre arad in ar an
iort

UGS Yor 5 hETEGICHVE amina 5to-3- 'fhx en%%g Shydé fidter o give
.ﬁsiédaf@w:r@n@n]ahé@eﬁwﬁwzwlﬂma?ma@ﬁ%@- g@%%ﬂ’é%éﬁ’ééﬁﬁ’ outyl
Mol S5 A9 D divirett HaWitOr2 068 1-17 8803 -PEH/ & R200 6 /082S 1 5rid @k N . N-

Eﬁiﬁ{&ﬁ’i 41inopyridine in MeCl, in analogy to the procedure described in example

e (g{g (?Q”LF Sl% % w;{hbf\ﬁﬂl end 0 iél"fy 11%06(?%1'12 I%% 1%"%’0 eth%&é}g 901)

compoun WaS are In ana 0 exXxam

bﬁﬁ%‘i?ﬂ@%%ﬂ@ré@%‘f}v&a‘hﬁﬁﬁ% %ﬁ%ﬁ?éﬁ’&%fp Ide
instead @bRydriiethoxy-ihiphenybdyicaraldebytthescas iw biberfoban SMS 1o yield

(IBRYRIDALMHE oEXAMRIR BLMS: 461.1 (ME™).
N-[1-(2,6-Diethoxy-4'-fluoro-biphenll-4-vimctliyl)-piperidin-4-yl]-3,5-bis-(2-f

luoro- ethoxy)-benzamide 10 The tﬁﬁ&g(@@@gjnd was prepared in analogy

to example 209, but usmg for the reductive amination

’o‘ -bipnenyl-4-carbalde LY : .
(W%ample 216 15

N-[1-(2-Ethoxy-4'-fluoro-biphenyl-4-yImethyl)- plperldln -4- T/” -3,5-bis- 5}2 -fluor
0- ethdRAPBKIY ARiferTereditis Cowipsdrib SFasp) doAIRRHS S
exanipbe 209 iipuidisifhgifbenhem réd (tive BrilrTation 1eacied with 3,5-diisopropoxy-

2:thaxstvdiuerenbirhemny &sathaldenyes-insieas: ok 2e-diethembpylamine and
acetic acid in ethanol at 50 °C to yield the title compound as colorless solid. MS: 471.1
(MH"),

Example 219

N-[1-(4-Chloro-3.5-diethoxy-benzyl) -piperidin ~4- v} -3-hvdroxyvmeth vl- 3-methoxy-

benzamide

a) 4-Chloro-3,5-diethoxv-benzoic agid ethvl ester

To a solution of 4-amino-3,5-diethoxy-benzoic acid ethyl ester (5.1 g, 20.13 mmol,
1.0 eq.; prepared as described in 1. Kompis, A Wick Helv. Chim. Acta 1977, 60, 3025-
3034) in water (40 mL) and 37% hydrochloric acid (40 mL) at 0 °C was added sodium
nitrite {1.67 g, 24.16 mmol, 1.2 eq.}. After 10 min, copper(l) chloride (12.0 g, 120.81
mmol, 6.0 eq.) was added, the reaction mixture stirred for an additional 5h at 0 °C and
then the ice bath was removed. After stirring for 18 h the crude reaction mixture was
adjusted to pH = 8 by addition of a solution of 1 M NaOH and the aqueous layer
extraced with ethyl acetate (3 x 100 mL). The combined organic phases were dried over
MgS0;, concentrated by evaporation under reduced pressure and the crude material
purified with silica colamn chromatography using a MPLC system (CombiFiash
Companion, Isco Inc.) eluting with a gradient of heptane/ethyl acetate providing 5.0 g
(91%) of the title compound as off-white solid. MS: 273.3 (MH™).



biphenyl-4-carbaldehyde, as white foam. 20 MS (ISP): 557.2 (M+H)+.
Example 217 N4
1-(3.5-Diethoxv-4-fluoro-benzvl)-piperidui-4-vll-3-hydroxymethyl-5-methgox
Wﬁ%"&ﬁ’éé‘f%‘iée In analogy to the procedure described in exa%%élée/%éﬂfm&ﬂs
3-hydroxymethyl-5- 25 methoxy-N-piperiétr-4-yl-benzamide [prepared by
i .,.u. jon of 3- hydroxymethyl-5-:met og%/_-_oig_acid ,tpgl_e_r
) Nt 1ol 4 10XV-D dinsayliaanydrotvneiyl-D e

Lhloro-3.5-d henzsd) -Rine
O o S v

MSORIEEH ) to give 3-hydroxymethyl-5- methoxy-benzoic acid in analogy
to the procedure described in example 53; ii) WO 2006/128803
PCT/ER2086/062315pk2edsubdestibnd dordenpigtion with ydroxymethyl-5-
AnRANBRyNPSeEnCAMIGratiE (er@dpuiyl ostendecaivel with 4-chloro-3,5-

5 4a€%@§{%&£$ﬁwa§m%m$ﬁb&ﬁ@&kmng)smfé%igép%kg@%xlm ester

acid tent-butyl ester, using .. .. .. e o
N IR A TG g RN s FoHlawes b Rpdgaion
dimathinQ: amrindpgritinkeinrmedizcidaaiersy tostae probedureltescribed
in-eaRmen 5deRd) NibiBoa tleprag et Tirdadaranalogly ¢o dhel procedureyield
gﬁ;ﬂf@@go{%p%%@ ple 30Rlvas feackedovithy

lethoxy-4-fluoro-benzaldehyde (example gbg), sodium

cyanohorohydride, N-ethyl-diisoprapy! %@nd acetic acid in ethanol at
10 50 C to yield the title compound a%ﬁé—solid. MS: 461.1 (MH").

SETRle 218,40 11403 & DisORIonony DerEOYLBIRErdd 1.

dexshipsdenexaiale 5

0k), 3-hydroxymethy|-5-
methoxy-N-piperidin-4-yl-benzamide (example 217) was reacted with
3,5-diiSopropesyiobenzetdahyd d qsxbatpie craaie SOHumbydroxymethyl-3-
cyanaberohydsideiiNeihykalisopropyamireandwks eeatic atidis ethanol-4 -

15 a‘ﬂﬁ&%—B%X%J%—t?—%ﬂﬁﬁ&%%%%ﬁﬁecﬁi?ﬂ%é&i&fh"E‘ya%(b%bﬁﬁi‘y&riég{'w@h.y;-

OB S L SRR 0 B S TR

y<olorless amorphous solid. MS: 537.3 (MH™).

Example 221

6-Chloro-N-[1-{4-chioro-3,5-diethoxy-henzvh -piperidin-4-vl| -nicotinamide

20 The title compound was prepared in analogy to example 150, but using in the
reductive amination step 4-chloro-3,5-diethoxy-benzaldehyde instead of 3,5-
diisopropoxy-benzaldehyde, as white crystals.

MS (ISP): 452.1 (M+H)".

Example 222

725 6-Chloro-N-[ 1-(4-cvclopropvl-3.5-diethoxy-benzvl)-piperidin-4-vl| -nicotinamide

The title compound was prepared in analogy tc example 150, but using in the
reductive amination step 4-cyclopropyl-3,5-dicthoxy-benzaldehyde instead of 3,5-
diisopropoxy-benzaldehyde, as white crystals.

MS (ISP): 458.2 (M+H)".



benzami.de 20 a) 4-Chloro-3,5-diethoxy-benzoic acid eth fester To a
solution of 4-amino-3,5-diethoxy-benzoic acid ethyl ester (5.1 g, 20.13
mmol, 1.0 eq.; prepared as described in I. Kompis, A Wick Helv. Chim.
WRAY&P$450, 3025- 3034) in water (40 mL) and 37% hydrdEHIGHEA 1S
(40 mL at 0 C was added sodium nitritel$0.67 g, 24.16 mmol, 1.2 eq.).
After 10 min, copper(l) chloride (12.0 g, 120.81 25 mmol, 6.0 eq.) was
added, the reaction mixture stirred ##BRSekfitional 5 h at 0 C and then
the ice bath was remov?d. After stirri for 18 h the crude reaction mixture

bty s BRI -DEDPIR IR rA YL S RCHR AX Y-

e

aoureemsdayer extraced with ethyl acetate (3 x 100 mL). The combined

organic phases were dried over MgSO4, concentrated by evaporation

under mdwned:mmﬂ@\m@tb@m@ﬁeaﬂm@ab 3&@@5@111 Vith silicag the

s CRllmnCh -?&99g@«lpilwe%ﬁ&%h&ﬁﬁ%@%@@ﬁ@%&ﬁm@m
|

Isco Inc.) elyting with a gradient of heptane/ethyl acetate providing 5.0 g
(é‘i‘i%l)‘“é‘?ﬁ‘%égtiﬁ‘gw?{é%&%% as off-white solid. MS: 273.3 (MH"). WO
2006/128803 PCT/PP2006/06251.5 -129 -)
I\MIS(Q-S&HIé%'—%%gafé[?hoxy-benzv)-niperidin-4-yl|—3-hvdroxvmethyl-5-meth
oxv- benzamide In analogy to the procedure described in example 50k),
3RGdieReT AR SR S8y Ricpibetiai oA benzamide (example 217)

was reacted with -chloro-3,5 5 diethoxy-benzaldeh prepared from

A ERA OB BV A Akl

AL RIBPG+5-304E & HG~a G

reuction with di-isobuylaluminium yride foIIod y oxidaion with

10 MnO2 Ty analogynto thd provedurestieschipetinasiampiyl ajicsBaidmio. 19520-
cyarmhorgwydride aihyhdisaprogipaine-saddecelic acitlirethaneldane (1.01
EQ) ol wiglethe Lile,compotng.as CAONGSS Al MRad 9% MM 10 mixture

ample 220" N- Jb(-gﬁnglethoxyA'-ﬂuqro-b!?pheré%Mylm.eth o crashed ice /

|>£%‘i§%rﬂm?-ﬂ-af~ o EVEB2A0 BRBRD SERPARTES IR R G S T ed e
prck durdodibssiitrs i invetatpiBL0ILB Yy HoxptethgIbsine, drying over sodium

15 Methoxy-iN-pipettined-yi-bensnmitacdexamples 24 finas igreted Witth was used
Zi.ﬁ'ﬁ'gmgﬁﬁéﬁ'without forther purification.

b) 3-Cwelopropyi-5-methoxy-benzoic acid methvl ester

The above prepared 3-methoxy-5-trifluoromethanesulfonyloxy-benzoic acid

methyl ester (0.350 g, 1.11 mmol) was dissolved under Ar in 4.5 ml of abs. toluene and

20 0.49 m} of water and treated successively with cyclopropyl boronic acid (0.191 g, 2 eq.},
KsP0,(1.272 g, 5.4 eq.), tricyclohexviphosphine (0.069 g, 0.22 eq.), and finally PA(OAc):
(0.028 g,0.11 eq.). The reaction {lask was closed with a septum and the mixture was
allowed to react for 16 h at 100 °C. Pouring onio crashed ice / NH.Cl, twofold extraction
with AcOEL, washing with water, drving over sodium sulfate, and evaporation of the

25 solvents, followed by flash chromatography (sihica gel, hexane/AcOEL = 9/1}, afforded
0.221 g of the title compound as yellow o0il, 7% pure according to GC-analysis.

MS (ED): 206.2 TM]".

¢) 3-Cyclopropyl-5-methoxy-benzoic acid

The above prepared 3-cyclopropyl-5-methoxy-benzoic acid methyl ester (0.221 g,
30 1.07 mmol} was dissolved in 3.6 ml of THF / ethanol = 1/ 1 and treated with 1.79 ml of
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15 fluoro-biphenyl-4-carbaldeh.yde (example 102), sodium
cyanoborohydride, N-ethyl diisopropylamine and acetic acid in ethanol at

50 C to yield the title compound as colorless amorphous sqlid. MS: 537.3
é imple 221 PCT/EP2006/063515

6-Chloro-N-[I-(4-chloro-3.5-diethoxv-beAzyH-piperidin-4-vil-nicotinamide

20 The title compound was, prepared in analogy to example 150, but usin
T2 e S AL OIS 8 Eot oA A Ry 0 was
ikte A OrS Snid fserspexy ARSI HKHyHE; the WERSTIRETatasMEIEgMjth water,
45i2ed (M kbtio nxantalle @iPeddporated to dryness to leave 0.202 g of the title

_65 1B%;'&Hﬁl-a[;7‘;‘)§§lﬁg/;\éggbt.)ronvI-E}.5-dieth(_)xv-benzvl)-piperidin-4-yl|-nicotinam
ide The title compound was prepared in analogy to example 150, but

' t tive amination step
ﬂ%@%&?@%ﬁzﬁﬁgﬁiethoxy-benzaldehyde instead of 3,5-
diisopropoxy-benzaldehyde, as W% e crx(szt%g MS (ISP): 458.2 (M+li).
WO 2006/128803 PCT/EP2006/0 - Example 223

12 CorOD Y- AL Lo dicthoxy, benzyll-niperidin4-
1

ThagaBiddmpound was prepared in analogy to example 111, but sta.rting

the 5 reaction sequence with 3-cyclopropyl-5-methoxy-benzoic acid
instead'lof 8meatplowmidotiv owpided s vwhile fpenexMS K SP): MBaEng in the
(MahbtveThaNeressas oieIspeiiale Maspepares. s pUewss@)d of 3-cthoxy-
35N\ Satriflu 1anesyl -benzoic acid methyl ester 10 To
aagﬁ%%éyi?% E&%}gg{ﬂ%‘%ﬁl A ﬁgﬂxfﬁ%yé%‘&@gﬂ&

fution o roxy-5-methoxy-benzoic acid methyl ester [CAS No.
1%%'2@854%]3(%05&3%% 5.10 mmol) in 10 ml of CH2C12 was added at 0 C
2.5€eq. o)f'pyrl‘ [ ef .01 g) followed by 1.2 eq. of trifluoromethanesulfonic
anhydride (1.728 g), and the mixtuge kept for.0.25 h at 0 C. Warming to
ambient temperature, pouring onto—%@*ﬁgﬁée I

3-Cvelopropvl-N-11-(3.5-diethoxv-4-fluoro-benzvl) -piperidin-4-vll-5-methoxy-

benzamide

The title compound was prepared in analogy to example 223, but using in the
reductive amination step 3,5-diethoxy-4-fluoro-benzaldehyde instead of 3-ethoxy-4-
pyridin-3-yi-benzaldehyde, as white foam.

MS (ISP): 471.0 (M+H)*.

Example 226

3-Cyclopropyl-N-[ 1-(2.6-diethoxy-4'-fluoro-biphenvl-4-vimethvl)-piperidin-4- 1] - 5-

methoxv-benzamide

The title compound was prepared in analogy to example 223, but using in the
reductive amination step 2,6-diethoxy-4'-fluoro-biphenyi-4-carbaldehyde instead of 3-
ethoxy-4-pyridin-3-yl-benzaldehyde, as white solid.

MS (ISP): 547.3 (M+H)*.



HCI, twofold extraction with AcOEt, washing with water and brine, drying
over sodium 15 sulfate, and evaporation of the solvents left 1.72 g of the
titte compound which was used in the next step without further
W&?Wf&ﬁﬁ@ﬁ b) 3-Cvclopropvl-5-methoxy-benzoic acid meth;}’lcé%f%?uf‘)ﬁf 62513
above prepared 3-methoxy-5-trifluorométhanesulfonyloxy-benzoic acid
methyl ester (0.350 g, 1.11 mmol) was dissqlved under Ar in 4.5 ml of abs.

toluene and 20 0.49 ml of water a uccessively with cyclopropyl
boronic acid O 191 g, 2 eq. ) K3P04 (1 272 g, 5.4 e_.
e\ EI8HE W SRELG 06T .e'u .Lf.ﬁ. ¥ 9,

0.11 eq.). The reaction flask was closed W|th a septum and the mlxture

was alomWEE & TR RS I RENI0TCRIPIGEH i) GRtEPE d SR fasipe in the
Nhtﬁﬁﬂvdmf@bdl@xﬁtapmdmﬁmﬂe@ﬁ}mmlashﬂn@em&ﬂﬂmmﬂdcm,m}gcm%b instead

5 SQEiT LR ? n,0f; gney%ﬁ(;oo nts, followed by flash
chromatography (silica gel exane/AcOEt = 9 1), afforded 0.221 g of the

tlwi?ﬁ%@% %‘1@[)@! ew oil, 97% pure according to GC-analysis. MS (El):

e) 3-Cvclopropvl-5-methoxy-benzoic acid The above prepared

3-cyclopropyl-5-methoxy-benzoic %% @%t? hester (0.221 g, 301.07
mm.ol) was dissolved in 3.6 ml of

ol =1/ 1 and treated with

' shed |ce/AcOEt I HCI dil.; the organlc layer was
Washed Wlth Water dried over sodium sulfate, and evaporated to dryness
0 to |eava@s2@@@0@1’1m@aﬁﬂ@em@ﬁdp@@ﬁ@ll%fwme@@ﬁm%;\hsi(ﬂ;h&aﬁlzrfwm

Meq Ex@mpie: 324 8n0yEDPIoay-N-yi-betixdy claprapyhd &-slieftionyobaryO
%@{@gg_ﬁeﬂ S a.@@tg@ﬁ u%ggg,rgiple The title compound was prepared

in analogy to example 223, but using in the 10 reductive amination step

0 L{ efhoxy benzaldehyde instead of 3-ethoxy- 4-pyridin- 3-
yll%é fil%rdgg geags oyfllf)whlte semisolid.

The necessary starting material 3-Methoxy-S-pyridin-4-yl-benzoic acid

15 was prepared as described in example 223b)-¢), but using for the Suzuki - coupling
4-pyridylboronic acid instead of cyclopropyl boronic acid, as white solid.

MS (ISP): 230.3 (M+H)™.

Example 220

4'-Fluoro-5-methoxv-biphenvl-3-carboxviic acid [1-(2.6-diethoxy-4'-fluoro-biphenvi-4-

20 vimethvi)-piperidin-4-vll-amide

The title compound was prepared in analogy to example 226, but starting the
reaction sequence with 4'-fluoro-5-methoxy-biphenyl-3-carboxylic acid instead of 3-
cyclopropyl-5-methoxy-benzoic acid, as white solid.

MS (ISP): 601.3 (M+H)*.

25  The necessary starting material 4'-Fluoro-5-methoxy-biphenyl-3-carboxylic acid

was prepared as described in example 223b)-c), but using for the Suzuki - coupling
4-fluorophenylboronic acid instead of cyclopropyl boronic acid, as off-white solid.
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MS (ISP): 493.4 (M+H)'. Example 225 3-Cvclopropvl-N-F
I-(3.5-diethoxv-4-fluoro-benzyl)-piperidin-4-vll-5-methoxy- 15 benzamide
The titte compound was prepared in analogy to example 223, but usin
WHREWH TR /e amination step 3,5-diethoxy-4-fluoro- benzaldeﬁ)y ST /eazd’1

of 3-ethoxy-4- pyridin-3-yl- benzaldehydb?%s white foam. MS (ISP): 471.0

(M+H).. 2 226
W%Brgé%ﬂ !\%ﬁé ,6-diethoxv-4'-fluoro-biphen,~,1-4-vimetl-iyl)-piperidi

n-4-vl1-5- methoxy-benzamide The title compound was prepared in
analogy to example 223, but usinMctive amination step

2 ,0- dlethoxy 4' quoro blphen I- 4 carbaldehyde mstead of 3 25

(M&tﬂ@nﬂ@ 2@661&28803 PCT/EP2006/062515 132 Example 227
6-Chloro-N-[1-(3

5-diethividepyngid ey doenzyl}raipe id indod)- nicstingneidey, bhedifler in the

C%R‘?Hgglﬂ\fﬁ‘&%eﬁ %'ﬂl@fﬂ% X ?ﬁ&%@ﬂéﬁﬁ@@@y&% YsG 1% WBiethoxy-4'-
ductl ﬁ{fon S%?ff (? -diet yrrol I-yl-benzaldehyde (example
‘Eﬁr‘ﬁﬁt‘gg %Bf) %5‘8xy be?&a dehyde, as light yellow crystals.

MS (ISPL 483.2 (M+H) Example 228 N-11-

(M’.‘? Bkt 3)% AN Sho- -biphenyl-4-yImethyl)-piperidin-4-yll -3-methoxy-5-
p3ridin-4-vl-benzamide 10 This compound was prepared in analogy to
example 226, but starting the reac ce with

3- methoxy -5- pyrldln -4- yI ben20|c aC|d mstead of 3- cyclopropyl -5-
fe OB RIDAY sanowylsinadd Smhomv4-fluangyhiphen

Vlmeihv]) mncrldm 4»4;11 amlde

The title compound was prepared in analogy to example 229, but using in the
reductive amination step 2-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde instead of 2,6-
diethoxy-4'-fluoro-biphenyl-4-carbaldehyde, as white foam.

MS (ISP): 557.2 (M+H)*.

Exampie 232

4'-Fluoro-5-methoxy-binhenvl-3-carboxvlic acid [ 1-(3-ethoxv-4-methvl-benzvij-

piperidin-4-vll-amide

The title compound was prepared in analogy to exampie 229, but using in the
reductive amination step 3-ethoxy-4-methyl-benzaldehyde instead of 2,6-diethoxy-4'-
fluoro-biphenyl-4-carbaldehyde, as light vellow solid.

MS (I1SP); 477.0 (M+H)".



The necessary starting material 3-Methoxy-5-pyridin-4-yl-benzoic acid 15
was prepared as described in example 223b)-c), but using for the Suzuki -
cou ng 4- pyrrdylboronrc acid instead of cyclopropy! boronic acid, as
'f é‘g f#*Ms (1SP): 230.3 (M+H)+. Example 229 FCTTEP2006/062515
4'-Fluoro-5-methoxv-biphenyl-3-carboxyfé acid
11-(2,6-diethoxy-4"-fluoro-hiphenvl-4- 20 vimethyl)-piperidin-4-Y11 -amid
The title compound was prepared M@%géao example 226, but starting

the reaction sequence Wrth 4' fluoro-5- methox brphenyl -3-carboxylic acid
EHELE b ) et s Sidcydapronylsdodigioxy-

R & inidee necessary startrng materral
4'- Fluoro 5 methoxy hrphenvl -3-carboxylic acid was prepared as
descrilitad um@mmmzmmapmﬂumgammmm 22%pbplingng in the

4 @é&ﬁ@mﬁmmm@d a@ d 10f SNGORFRRY:ROIRRICACIds @8 of 2,6-
off-V\&hrte aH )hd %1%} %Igﬁ P%T Epzoqq/o 2515 -133- MS (ISP):

Uore-5:met oxv%rphenyl 3-carboxylic
ay%éﬁﬁagﬁ zt@g -4-fluoro-benzyl)- piperidin-4-yll -amide 5 The title
a red in analogy to example 229, but using in the
reductive amination step 3,5-diethoxy-4-flugro-benzaldehyde instead of

2,6-diethoxy-4'- fluoro-biphenyl- 4-%%%@%e as white solid. MS (ISP):
525 2 (M+H)+ Example 231 10 4 Fluioro -5- methoxv brphenyl 3 carboxyllc

10 trﬂQQmp_ dtind was prepared in analogy to example 229 but usrng in the

15

20

25

reductive amination step 2-ethoxy-4'-fluoro-biphenyl-4-carbaldehyde
insteadrpf2ifle diathoxyddiluarpdighenyl:bgarbaldehyde?@dwhiterfoarthe

reductive amination step 3,5-diisopropoxy-benzaldehyde instead of 2,6-diethoxy-4'-
flnoro-biphenyi-4-carbaldehyde, as off-white foam.

MS (ISP): 535.4 (M+H)™.

Exampie 235

N-11-(4-Chloro-3.5-dicthoxy-benzyl)-piperidin -4-vil-5-methox
methvl ester

-isophthalamic acid

In analogy to the procedure described in example 50k), 5-methoxy-N-piperidin-4-
yl-isophthalamic acid methyl ester (example 143) was reacted with 4-chloro-3,5-
diethoxy-benzaldehyde (example 219), sodium cyanoborohydride, N-ethyl-
diisopropylamine and acetic acid in ethanol at 50 °C to yield the title compound as off-
white solid. MS: 505.2 (MH").

Exampie 236

N-{1-(2.6-Diethoxy-4' -fluoro-binhenvi-4-vimethvli-piperidin-4-vli-S-methoxy-

isophthatamic acid methyl ester

In analogy to the procedure described in example 50k), S-methoxy-N-piperidin-4-
vi-isophthalamic acid methyl ester (example 143) was reacted with 2,6-diethoxy-4'-
fluoro-biphenyl-4-carbaldehyde (example 102), sodium cyanoborohydride, N-ethyl-



ALY Uﬁﬂszﬁ d in analogy to example 229, but using in the PR s

10

20

15 MS (ISP): 557.2 (M+H)". Example 232
4'-Fluoro-5-methoxv-biphenyl-3-carboxylic acid

11-(3- ethoxv 4-methyl-benzyi)  piperidin-4-vll -amide The title 2 qqmpound. o
e

amination step 3-ethoxy-4- methyl benzé@ehyde instead of

2,6- dlethox -4'- fluqro-bi arb e, as ellow solid. MS
(ST S 703 S00GHERRES B b SELIOROLE Coagynd & of:
Exbitgsaie 39 S45R G pd - }nethoxv biphenyl-3-carboxylic acid
l-(4-evclopropyl-3,5-diethoxv- benzvl) -piperidin-4-yll -amid e The title
compound was prepared in analogsztimeiapdfile 229, but using in the 5
reductive animation step 4-cyclopropyl- 3 5 dlethoxy benzaldehyde mstead

o8 diethidxye43-fluietriphrenylid-cadialuehvde Sagoioie-sc b

(ISP): 547.3 (M+H)*. Example 234

4'-Fluarpabarogthoxive piphemyle3iearti@diccaaithicd SE3N-[ 1-(4-chloro-3,5-diethoxy-

55@!1%95”&89%&&%”& |5 RIREIAN LBt A drkic M%Eh@lt&%ﬁmcﬁﬂbﬂeéss) was

as a toexam e 229, butu

ﬁ%&‘f?.&?@ﬁ% E%%a g%r%%&’&%e?ﬁzca 3e yue |1ns dﬁkp?giﬂgf%ixy 4'-
quoro -biphenyl-4-carbaldehyde, as _off- Whlte foam MS (ISP): 535.4
(M+H)+. 15 Example 235 N-f 1-(4-

5-diethox benzvl) plperldln -4- II 5- meth

OoXV |sophthalam|c acid methyl

edtd O %N A MO ERHELN mad v - incHdin-dn ~5—meth0x -
51mgh}nlma&m€§@méndln 4 yl- |sophthalam|c aC|d methyl ester (example

143) was reacted with 4-chloro-3,5
In analogy to the procedure described in example 53, N-[1-(2.6-diethoxy-4'-fluoro-

biphenyl-4-yimethyl)-piperidin-4- yl]-5-methoxy-isophthalamic acid methyl ester
(example 236) was saponified to yield the title compound as off-white solid. MS: 549.3
[(M-H)].

Example 239

N-[1-(4-Chloro-3,5-diethoxy-benzyl)-piperidin-4- vl -6-methvlamino-nicotinamide

The title compound was prepared in analogy to example 180, but using in the
reductive amination siep 4-chloro-3,5-diethoxy-benzaldehyde instead of 4-cyclopropyl-
3,5-diethoxy-benzaldehyde, as white crystais.

MS (ISP): 447.1 (M+H)".

The necessary intermediate 6-Methviaminc-N-piperidin-4-yl-nicotinamide

could not only be prepared as described in example 103, but more conveniently by
the procedure used in example 160 relying on nucleophilic substitution of the chloro-
pyridine with methylamine {30% in ethanol). Microwave conditions are in that particular
case nol necessary.



20 dieth.oxy-benzaldehyde (example 219), sodium cyanoborohydride,
N-ethyl- diisopropylamine and acetic acid in ethanol at 50 C to yield the
title coménound as off- white solid. MS: 505.2 (MH"). Examp %%Mﬁ%gh

W BSR4 -fluoro- -biphenvl-4-yImethyl)-piperidin-4-vll-5-m hoxv

10

15

20

isophthalamic acid methyl ester In analéé@‘[o the procedure described in

example 50k), 5-methoxy-N- plperlgln -4- %I %;%)phthalamle acid methyl
ester (example 143) was reacted ;0= '

quoro b|hn |- 4 -C rbald_ hyde (e amI

alﬂggaménnﬁmd in ethanol at 50 C to yleld the tltle compound as off- whlte
solid. MS: 565.3 (MH"). Example 237 N- [ |-(4-Chloro-3 5-diethoxy-benzyl
-piperitlire-deyl kb prethd e pophitid it beid s ¢ragiraddly totthegng in the
gf&gﬁ?%%%%&ﬂﬁﬁﬂ?@mﬁe@ﬂ@@% LE Eﬁfﬁﬂaﬁh@@rﬁnﬁ diﬁﬁlb@ﬁlehyde mstead of
z eridin:4 ic acid methyl ester
SRZY gfﬁ)%)é)gg& -ber aiiée X%c gg( s O%lél}%lﬁfﬂ

(eXamp was sapo to yield the title compound as colorless

Ggélg %{{i 4@ :3 )-]. Example 238 N-(1-(2

é oro phenyl -4-ylmethyl)-piperidin-4-yll-5-methoxy- 10
m&“gg%sjﬁﬁgﬁgw analooyl the Proseplie descibed I GAMRIE 33
biphenyl-4-yIm.ethyll)-piperidin-4-yl]-5-methoxy-isophthalamic acid meth

ctor DRI 335 B0 AFNS oot T08 Lo HpGH oL P wit
offwdiitth satid- MB= W@G@M&dn@ﬁ%&mm@@w@@iﬁ(%@]I@fr%opi opyl

StidiethiexblsbanityiRirarising-yll-6-methylamino-nieotinamide The title
compound was prepared in analogy to example 180, but using in the
rq@ggﬁy)e fminatien step 4-chloro-3,5-diethoxy-benzaldehyde instead of
4-cyelopropyl- 3,5-diethoxy-benzaldehyde, as white crystals.

Example 241

N-[1-(3.,5-Diisopropoxy-benzyh-piperidin-4-vll-3-methoxy-3-pyridin-3-vi-benzamide

The title compound was prepared in analogy to example 207, but but starting the
reaction sequence with 3-methoxy-5-pyridin-3-yl-benzoic acid instead of 3,5-dimethoxy-
benzoic acid, as white foam.

MS (ISP): 518.3 (M+H)".

The necessary starting material 3-Methoxy-5-pyridin-3-vl-benzoic acid

was prepared as described inexample 228, but using for the Suzuki - coupling 3-
pyridylboronic acid instead of 4-pyridylboronic acid, as white solid.

MS (ISP): 230.4 (M+H)",



20 MS (ISP): 447.1 (M+H) . The necessary intermediate
6-Methylamino-N-piperidin-4-yl-nicotinamide could not only be prepared
as described in example 103, but more conveniently by the procedure
“ﬁ%é‘ﬁ’?ﬁ@%%’fﬂple 160 relying on nucleophilic substitution of IEHiGpge/ve251s

pyridine with methylamine (30% in ethadél): Microwave conditions are in
that particular 25 case not necessary. WO_2006/128803
PCT/EP2006/062515 -136 ExamprSaiaddE (2.6-Diethoxy-3
S dlfluoro blphenyl 4y|methy|) |per|d|n -4- yII -5- meth |- n|cot|nam|de The

4 A : ¥ iyg EerIrIe PR

redntmmeiamlnatlon step

2,6-diethoxy-3',5'-difluoro-biphenyl-4-carbaldehyde instead of

3,5-diigbprepoxyrhenzdldelyesaas] off avkibesolickaM Sid [BP) bblikid ¢ in the
5 (%'EUQthQﬁzﬂgﬁgﬁﬁ%iy JW%EW t@ Buoro- -benzaldehyde instead of 3,5-

|ethox 3' 5'-diflyqro-bi rbaldehyde was prepared as
LENBen We@?gﬁ#ﬁg"f gﬁ sﬁg?rthe Suzuki - coupling with 10

3 5-diethoxy-4-iodo-henzaldehyde 3,5-difluorophenylboronic acid instead
omg o%@ﬁ Bt acid, as light yellow solid. MS (El): 306.2 [M] .
Example 241 N-I11-(3.5-Diisopropoxy- benz¥lg piperidin-4-yll-3-methox
-55-pyridin-3-yl-benzamide 15 Th und was prepared in
analogy to example 207 but but startlng the reactlon seguence with

2% e

10 a@lﬁ;tﬁﬁ M?ltea‘mmldds (ISP) 518 3 (M+H) The necessary starting
material 3-Methoxy-5-pyridin-3-yl-benzoic acid 20 was prepared as
describeg inexampleuad8y Ryt sing fartheoSyaulianeeispingbdt using in the

Pyl '{Z?QJ%H{&Q&& Bhend ALARYIEVIRGIONGAGI A WRIRSRIL iMRBad o 3.5-
( duqoprggoxy—benzgldehyde as yellow solid.

MS (ISP): 584.3 (M+H)".

15 Example 244

N-11-02.6-Diethoxv-4 -trifluoromethoxy-biphen vi-4-vimethvil-piperidin-4-vi1-5-methyi-

nicotinamide

The title compound was prepared in analogy to example 240, but using in the
reductive amination step 2,6-diethoxy-4'-triftuoromethoxy-biphenyl-4-carbaldehyde
20 instead of 3.5-diisopropoxy-benzaldehyde, as white solid.

MS (ISP): 558.3 (M+HD™.

The necessary intermediate 2,6-Diethoxy-4'-trifluoromethoxy-biphenvi-4-carbaldehvde

was prepared as described in example 158, but using for the Suzuki - coupling with
3,5-diethoxy-4-iodo-benzaldehyde 4-trifluoromethoxyphenylboronic acid instead of
25 cyclopropyl boronic acid, as light yellow solid.

MS (EI): 354.1 [M]".



W&ﬂ“ﬂ@ﬂ?ﬁg‘#the 5 reductive amination step
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WO 2006/128803 PCT/EP2006/062515 -137 Example 24N-[ 1-(3

5-Diethoxy-4-fluoro-benzyl)-piperidin-4-vll-3-methoxv-5-nyridin-3-yl-

benzamide The title compound was prepared in analogy to example 41 _
PCT/EP2006/062515

3,5-diethoxy-4-fluoro-benzaldehyde instédd of 3,5-

diisopropoxy-benzaldehyde, as wi%te SO!Id ES (ISP): 508.4 (M+H)+.
Example 243 N-[1-(2 6-Diethoxy-4= enyl-4

yImethyI) p|rer|d|n -4- yII -3- methoxv 5 10 pwr|d|r11 -3- yIr benzamld The title

rb_@m@gmmatlon step 2,6- dlethoxy -4'-fluoro- blphenyl -4- carbaldehyde
instead of 3,5- diisopropoxy-benzaldehyde, as yellow solid. MS (ISP):
584.3 [IVarHlo gl b Exapmpled2d4dddribed in example 50k), 3-cyanomethoxy-3-

m%e%ﬁomc-%ﬁ%n rfjdrﬁrﬁ%@'t%t%!@z%ﬁﬁwﬁ b v pIpes o5
amide itle i
2} 216‘403&“11&0 p}%}?ﬁ me- 2 BIRPAIE % gylaes% @ﬁampie 1682}

usi ere UC IVG émlna Ion ste

2veﬂ@1 @m@ﬁyaaﬁﬂmué%ﬁwwﬁ%bﬁéhﬁpaewééﬁ%ﬂéO%H%ﬁé%férlc?@f‘ﬂmt@
SLSﬂuségmpmny}daeﬁmwéhydépa&b@hﬁey@hmdmglmlﬁﬂm6558&3t(My§H)aCId rert-
%%E?ﬁﬁrﬁd?tﬁé@%@gﬁ%&n g trifluorc acaiu‘cl; acid (90%) in MeCl at rt in an aéo gy to
ie -4'-trifluorometho enyl-4-car, spr
B e A S SRR B OSSR
3@%@%&9@4@1@%@&&%& a%fﬁvabﬁl‘fﬁﬂb%’r@ﬁ@ﬂ%x%ﬁéﬁ&/ﬁ&ﬁ%ﬁ?@ Heggyine and

insterdofl 25 ayciopropYl°Baroniddabidiits dighp yelldws soligthi SHENMS: 486.3
B%IZHJ\/I] WO 2006/128803 PCT/EP2006/062515 -138 Example 245

Example 246

N-T1-(4-Chlore-3.5-diethoxy-benzyD-niperidin ~4-vl1-3-cvanemethoxy-3-methoxy-

benzamide

In analogy to the procedure described in example 50k), 3-cyanomethoxy-5-
methoxy-N-piperidin-4-yl-benzamide (example 245) was reacted with 4-chloro-3,5-
diethoxy-benzaldehyde {example 219), sodium cyancborohydride, N-ethyi-
diisopropylamine and acetic acid in ethanol at 50 °C to yield the title compound as off-
white solid. MS: 502.2 (MH™).

Example 247

3-Cyanomethoxy-N-[1-(2.6-diethoxv-4'-fluoro-biphenvi-4-vimeth v -nineridin -4-v1] -3-

methoxy-benzamide

In analogy to the procedure described in example 50k}, 3-cyanomethoxy-5-
methoxy-N-piperidin-4-yl-benzamide (example 245) was reacted with 2,6-diethoxy-4'-
fluore-biphenyl-4-carbaldehyde (example 102y, sodium cyanoborohydride, N-ethyl-
diisopropylamine and acetic acid in ethanol at 50 °C to yield the title compound as off-
white solid. MS: 562.3 (MH™).



3-Cyanomethoxy-N-11-(3,5-diethoxy-4-fluoro-benzvl)-piperidin-4-yll-5-met
hoxv- benzamide In analogy to the procedure described in example 50k),

3-Cc anomethoxy -5- 5 methoxy-N-piperidin-4-yl-benzamide D, <
WO Z000/128805, (3-hydroxy-5- Lpé‘f*%%gﬁ;&'zgn
methoxy-benzoylamino)-piperidine-1-carfoxylic acid tent-butyl ester
(example 168a) with bromo- acetogltrlle m%CN at rt in the presence of
anhydrous potassium carbonate

4-(3-cyano
e o

Mm@l@ﬁbmﬁﬂla@ogy to 10 the procedure descrlbed in example 50i)]
was reacted with 3,5-diethoxy-4-fluoro- benzaldehyde (example 50g),
sodiurhlwah@mmhy@n@@dm@dhwﬂibﬁdpm}ﬂb@ﬁﬂi%hwdc -adatit dibidlinxy-
ﬁ&éﬁa&yﬁ%wl&lﬂ%w&@@wm@&@ﬁm@@ﬁ@l@r&ﬁﬁe&&@rﬁ rac-4-
% SRR F\glzl)%gm %ﬂaﬁz@ 91959 5 -1 hoxy benzo 13mmo} 1pcudme—1««
hox benz Iperi thox

a omet oxy -5- me{ éj%
maéh%b%%@?p%&yéaﬂ% @é@&ﬁi&éﬁsﬁk Bﬁéﬁ%‘i@% Yaioshr i HOH in
Smmeeﬂmp@ﬂmeﬁmwbmmmﬁmMW@éW@@%%ﬁmﬁi@%)ii
\A@@tlﬁ@ﬁﬁmmﬁ&w@@t@ﬁ@@ﬁm@th@awbmawwdﬁd(ﬁmmm&ﬁw)

o %' R gf%f&v%ﬂgaya%he&z&)o%? pEeRylaming, and AGeH Sﬁo%‘ﬁ'@ B tight
Mﬂwy ?9%& f

e title compound as off- white solid. M

é ahomethoxy N-[ 1-(2

6-diethoxy-4' fluoro biphenyl-4-ylmethyl)-niperidin-4-v1] -5-
methoxy-benzamide 25 In analogwapfégedure described in example
50k) 3- cyanomethoxy 5 methoxy N- plperl dln 4-yl- benzamlde (example

(@(@ﬁﬂlﬁvh&%h@@@ﬂ@gﬁambemmwwe N- ethyl dusopropylamlne and
acetic acid in ethanol at 50 C to yield the title compound as off- white

15 solid. MSirB6R:-3toMI hoN2006/428008 RETARPRNOH/Q62515-dil@0xy-
propoxy)-5-methoxy-N-piperidin-4-yl-benzamide hydrochloride (example 248) was

reacied with 2,6-diethoxy-4'-fluoro-biphenyl-4-carbaldehyde (example 102), sodium
cyanoborohydride, N-ethyl-diisopropytamine and acetic acid in ethanol at 50 °C to yield
the title compound as colorless solid. MS: 397.3 (MH". ‘

20 Example 250

3-Carbamovimethoxv-N-[ 1-(3,5-diethoxy-4-flucro-benzyl) -piperidin-4-vli-5-methoxy-

benzamide

a) 4-(3-Carbamovlmethoxy-5-methoxy-benzoviamino)-piperidine- {-carboxviic acid rert-
butyl ester

25 2.10 g (5.4 mmol) of 4-(3-cyanomethoxy-5-methoxy-benzoylamino)-piperidine- 1-
carboxylic acid rerr-butyl ester (example 245) and 0.15 g (1.1 mmol) of potassium
carbonate were suspended under argon in 10 mi. of DMSO at rt; while stirring, 0.93 mL
(1.05 g= 2.0 eq.) of hydrogen peroxide solution (35% in water) was added below 25 °C
and stirring continued at ambient temperature for 24 hours. Then, the reaction mixture

30 was poured into crashed ice and extracted three times with MeCl, / 2-propanol (4:1); the



Example 248 rac-N-f 1-(4-Chloro-3
5-diethoxy-benzvl)-piperidin-4-yll-3-(2,3-dihvdroxv-propoxv)-5-
methoxy-henzamide In analogy to the procedure described in_exam

V\gbiz(lj 6/128 %%) (2 3-dihydroxy 5 PCT/EP20 6/0(231'1
propoxy)-5- methoxy N-piperidin-4-yl-beh#amidehydrochloride (prepared
from rac- 4 -(2,2-dimeth
BRI r“n T ?W%Y%%Hoxﬁ%%%ﬁ%‘?%i’ep%‘éjﬁd 1H& SO BRASELYfe
aratnTéast- i MSitOBekaMidiel 75a) by reaction with HC1I dioxane in EtOH
in analogy to the procedure descrlbed in example 250b)] was reacted

j , % h ¢l b en24nOiedodingaiioride and [3-

Cﬁﬂiﬂﬁb@@hﬁﬂf&iﬂtd\lﬁmHQ@@PBH@@M@THH&@L@%@%M aeidindethanelde
at 50 C to yield the title compound as light brown solid. MS: 537.4 (MH*).

5 Exgmmlgeéﬁiﬁﬁlk!dg'o@ (3- caubarno rr:)ethoxy g methoxy benzeylarnmo)
-Diethox oro-biphen iperidi -
dﬁw ci“ meyl p 01 & %hé%(\%\h lnesamdzlp iy Fnrél a¥nd€1 “"ré%%é“ uré

Hwéatiﬁvh&%ﬁ%wmﬁ@é Sl AENTE A molar) was add + the
pMmag@aEamMﬁymmwmmsw%mmd@hwmhtdwﬂde(&mtnp’tm After

26&)126!@806@@@%9 With ZyBnelietaexyrdfidaro-Ri M&ﬁ@amwa@euc was

10 (&8 'Z{‘l%% 102 Som“%%g 98{8 d”de 'Fépe LolisQn! % ﬁomMeCN
ace CaCI |ne ano at tO yiel tlt compoun as CO

sétigficld $- stémrbawlwgfﬁaémt@eé%@ﬂﬁé&}%ﬁn&?ﬁﬁﬁ@&e
Sigibthdtvsddhoradreng y)ipidd Adsa yME e thoxye heniamide ajuined 0.80 g
4&@&@@%&9}5%&@%%@%&9@&@@ YlRRinQkBiperdingsk-earboxylic
%(d ;‘8&1(?}1‘&@ )%{ 22 OUS S
1

3373

el G
cyanome 5yme OXV- Benzoy amlno% -piperidi ne-?— carboxyllc acid

m@g&&m 05 g = 2.0 eq.) of hydrogen perOX|de solution (35% in
water) was added below 25 C and stirring continued at ambient
tempedatérelfay 2athonreccinehd ehreibed dtioramurek3Cvwad poaraaamery-5-

crasheeice ppdraxiracied dhiee Holes vih Mk 12k Zeprepanal (#51icthexy-4-
fluoro-benzaidehyde (example 50gj, sodium cyanoborohydride, N-ethyl-
20 diisopropylamine and acetic acid i ethanol at 50 °C to yield the title compound as
colorless solid. MS: 504.3 (MH™).

Example 251

3-Carbamovimethoxv-N-[1-(4-chloro-3.5-diethoxv-benzvl) -piperidin-4-vl]-5-methoxy-

benzamide

25 In analogy to the procedure described m example 50k}, 3-carbamoylmethoxy-5-
methoxy-N-piperidin-4-yl-benzamide hydrochloride (example 250b) was reacted with 4-
chioro-3,5-diethoxy-benzaldehyde (example 219), sodivm cyanoborohydride, N-ethyl-
diisopropylamine and acetic acid in ethanol at 50 °C to yield the title compound as
colorless solid. MS: 520.4 (MH™).



Wﬁ&f’é{%&?ﬁ%lmethoxv-5-methoxy-N-piperidin-4-y|-benzamide
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WO 2006/128803 PCT/EP2006/062515 -140 organic phases were
evaporated i.V. to yield 2.26 g of the crude title compound as colorless
solid. MS: 408.1 (MH+). b) PCT/EP2006/062515

hydrochloride and 13- methox -5-(piperidii-4-vicarbamoy!)-phenoxvl
-acetic acid ethyl ester hydrochlorige 5 ézg g (5.4 mmol) of
4-(3-carbamoylmethoxy-5-methoxy* in0)- piperidine-I-carboxylic
acid tent-butyl (taster was s

ANt T

piefagethenyibresaticis mixture was heated up to reflux to a,chieve a clear
solution. After cooling down to rt, the solvents were removed by
evapoiatinatey. tantethe cedide doaath &ia rethipih igh v detuparad yirfot B xy-5-
hﬁu@g HD. }i%@ﬁiﬁt@dﬁ%éﬁ/%r{ﬁ%ﬁ){?&%@ﬁ%ﬂ@ (IBXMﬁﬁElZSé)tMinQs 1634 Okih
3;earbamoylmethoxy-5-methoxy-N-piperidin-4-yl-be ide:
e d T AT e,
Cmﬁ@@byggc}f, dpethyl-diisopropylamine and aceti¢’acid in ethanol at 50 *C to yield
[3kmethaxysbe(piperdinedisdearbaity F9oketdxyacetic acid ethyl ester
hydrochloride as light yellow amorphous solid. MS: 337.3 (MH+). 15 c¢)
3-Carbamovimethoxv-N-1 Example 253
1-(3.5-diethoxy-4-fluoro-benzyl)-piperidin-4-vll-5- methoxv-benzamide In
apatogotarthe precreus desaubediiprxampleibeiy) -piperidin-4-yli-5-methyl-

3{8@9%&3}{# nethoxy-5- methoxy-N-piperidin-4-yl-benzamide

hydrochloride was reacted with 3,5-diethoxy-4- fluoro-benzaldehyde

(example ). sodium.cyanohorohydri -ethyl lisepron .
o e SR B S M e RS e
sé%&%%@:%@&?@wmﬁﬁi%ﬂ?ﬂp?é%gyél\caiB%th'WﬁﬁétHWNﬁlde insicad of 3-
1(étihilofep Bi&idiethoinisenzviiigipesidinieptiBsmethoxy- benzamide 25

In analogy to the procedure described in example 50Kk),
3ydariiamoyimettaxyts- methoxy-N-piperidin-4-yl-benzamide

hydrochloride (example 250b) was reacted with 4-
chirserd&-dicthonnbanzalde bygaexampleval9), sodium

cyanoborohydride, N-ethyl- diisopropylamine and acetic acid in ethanol at
5@ )G 1o yieldthetige, PR @Bonyl) -aminol-piperidine-1-carboxylic acid tert-

butyl ester

4-[(3-Methyl-pyridine-3-carbonyl}-amino]-piperidine-1-carboxylic acid tert-butyl
ester (1.620 g, 5.07 mmol, intermediaze of example 98} was dissolved in 42 ml of abs.
CHLCly, treated with MCPBA (1.313 g (70%3), 1.05 eq.}, and kept for 1 h at ambient
ternperature. Sodium pyrosulfite (0.20 g) and potassium carbonate (2g) was added, the
mixture diluted with CH.Cl,, dried over magnesium sulfate, and evaporated 1.V, Flash
chromatography (silica gel, CHoCly/MeOH=93/7) afforded finally 1.264 g of the titie

compound as white foam.

MS (ISP): 336.5 [M+H]", 280.3 [M-tBu+H]".



colorless solid. MS: 520.4 (MH"). WO 20061128803
PCTUEP2006/062515 -141 Example 252 3-Carb am oylmethoxy-N-[ | -(2
6-diethoxy-4'-fluoro-biphenyl-4-vimethyl)-piperidin-4- yil
AT ?fbenzamlde In analogy to the procedure descrlbggllhﬁme)%}a%m S
50k), 3- carbamoylmethoxy 5-5 methoxiﬂ&l =piperidin-4- yI ben zamide
250b d with . :

,‘.-.!.

c&ﬂﬁbmﬁbhydrlde N- ethyl dnsopropylamlne and acetlc ac:ld |n ethanol at

50 C to yield the title compound as colorless solid. MS: 580.2 (MH").

Example @§3tGe prepared 4-[(5-methyl- 1-oxy-pyridine-3-carbonyl)-amino]-

6p§>)éﬁﬁﬁré\lt[bi%ﬁii@m@i@/r&rﬂmypea@rre 1634 \A e thid pipi pessiediv g bl of
s methf ?ﬁé'@%g hife Theiecompanne wes.Riepared i analagvaie

exam ut usmg In the_red UC ive’amination step

IS&FH%‘EWI ﬂ‘}ﬂﬁgﬁ&(?r?%f%-ﬁréo’ﬂﬁaﬁ’i‘l@iéhﬁr%ga%wgs aliowed to react for
”ﬂmmﬁ@éﬁdﬂm@@m@mmﬁnﬁe@@@mﬁi@cssyaarsn 15 gmFgtion with
5 A8 Mk The Resassansintemrasintesvas preparesh Aadolioiaapration 1.
R PdRE SRR kPRI ARl LoRbRide 2cid

10 295 RSN *bgrﬂarr?@fé%{résﬂ% affordss piptiardhediinexRe s white
tentyaiy| TROsteer (19620 aynS P ifTeS, IritevmadiEtesomekample 98) was
dissolved in 42 ml of abs. CH2C12, treated with MCPBA (1.31.3 g (70%),
15 €6D):and kBgioi 11 Foat aMbisht] temperature. Sodium pyrosulfite
(0 20 g) and potaSS|um carbonate (Zg) was added, the mixture diluted

Ly veipndd tatenidnd evaporated i.V. Flash
chromatography (silica gel, CH2CI2/MeOH 93/7) afforded finally 1.264 g
of the titlerRbae0mpetindasiwhiteioans- MSh(SR)i836.5 (Mbdil#)-2B0u3 | -

15 [MAIRMEHL: WR,2006/ 128803 Rl ERZADHAG29E8 mmo1, dissolved in 3 mi of

dioxane, was added 5.27 m] of 4N HCI {dioxane) and the resulting suspension stirred at

ambient temperature for another h. Careful evaporation left 0.375 g of the title
compound as hydrochioride as off-white crystals.

MS (ISP): 245.3 (M+H)".

20 Example 254

N-[1-{4-Chloro-3.5-diethoxy-benzyl)-piperidin-4-vl]-6-¢vanc-S-methvl-nicotinamide

The title compound was prepared in analogy to example 253, but using in the
reductive amination step 4-chloro-3,5-diethoxy-benzaldehyde instead of 2,6-diethoxy-4'-
fluoro-biphenyl-4-carbaldehyde, as white crystals.

25 MS (ISP): 457.3 (M+H)".
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-142 -) 4-[(6-Cyano-5-meth
pyridine-3-carbonyl)-amino]-pineridine-I-carboxvlic acid tert- butyl ester To
the above prepared 4-[(5-methyl-I-oxy-pyridine- 3-carbonyl)-amino]- _
ﬁcarboxylic acid tert-butyl ester (1.263 g, 3.77 mr%%c:) E Eﬁlgg‘gl{%%h
in 8 ml of 5 1,2-dimethoxyethane, was &ttted trimeth.ylsilyl cyanide (0.71

ml, 1.5 eq.) and dimethylcarbamo;i! chIoEidg Eg.SZ ml, 1.5 eq.), and the

mixture was allowed to react for 6 e C. Pouring onto crashed
ice/NaHCO3-solution, twofold extraction with '
GG yano-NAL 103 S-diethoxvadofluora-hengvll-pincrid

by flash c’rlromatography (silica gel CHZéIZ/MeOH:96/4 aﬁd 10 -
crystalf2afidh SRR HEXLTE PREOES BABARY P8Pl ie Rikusing in the
cotpaivacaswhitesterysialst Tivgdthenligemratehidnmdisaheé 2,6-diethoxy-4'-
2%8%@%%@@@%%&9&% IMRcleiMik], 362.1 [M+NH4 . )
6-Cyano-5-methyl-N-piperidin-4-vl-nicotinamide To the above prepared

A5l(6 i) gzﬁ;mghxbeyridine-3-carbonyl)-amino) 15

piper(ldine-l-carboxylic acid tert-butyl ester (0.363 g, 1.05 mmol), dissolved

in 3 ml of dioxane, was added 5.2%7.[81{@{64%440 (dioxane) and the

resulting suspension stirred at ambient temperature for another h. Careful
eyanoration |eft 9,342.0 of the e compound, as bydraclonfe: A8ineridin-4-yi) -
off-white crystats: v Py 245.3 (M+H)+. 20 Example 254 N

1 HEEOER R KIS
5-diethoxy-benzvl)-piperidin-4-yll-6-cyano-5-methyl-nicotinamide The title
compoURRIta s PREPRrE i BIFRIIGY ¥o Bedtaple osmMad odinglinsthgn the
redictive aminationsate p,é-dblbeay35 tdibthoxydienzatdeihydé dnsteatidfyde

2 Gsdigtony=4 in QI iBnensfs aﬁgaflgﬁmg&ﬁa white: erysials 25
M@(IS£:457.3(M+H)H WO 2%%%/1%8 03 PCT/EP2006/062515 -143

EXPENRS 287 3 (M+H)*
Géﬁfégno-)N-11'-(5,5fdi%thoxy-4-fluoro-benzvl)-piperidin-4-yl|-5-methyl-nicoti
namide

Example 257

N-[1-£3.5-Diethoxy-4-fluoro-benzyvl)-piperidin-4-vl]-3-hvdroxy-5-methoxy-benzamide

In analogy to the procedure described in example 50k), 3-hydroxy-5-methoxy-N-
piperidin-4-yl-benzamide hydrochloride [prepared from 4-(3-hydroxy-3-methoxy-
benzoylamino)-piperidine-1-carboxylic acid rert-butyl ester (example 168a) by Boc
cleavage using HCl/ dioxane in EtOH at rt in analogy to the procedure described in
example 250b)] was reacted with 3,5-diethoxy-4-fluoro-benzaldchyde {example 50g),
sodium cyanoborohydride, N-ethyl-diisopropylamine and acetic acid in ethanol at 50 °C
to yield the title compound as colorless solid. MS: 447.2 (MH").

Example 258

N-[1-(4-Chloro-3.5-diethoxy-benzvl) -piperidin-4-vi]-3-hvdroxy- 5-methoxy-benzamide

In analogy to the procedure described in example 50k}, 3-hydroxy-5-methoxy-N-
piperidin-4-yl-benzamide hydrochloride (example 257) was reacted with 4-chloro-3,5-
diethoxy-benzaldehyde (example 219), sodium cyanoborohydride, N-etlyl-
diisopropylamine and acetic acid in ethanol at 50 °C to yield the title compound as
colorless amorphous solid. MS: 463.3 (MH™),



WRSBIOAHE (M+H)". Example 256 6-Chloro-N-[1-(2
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The title compound was prepared in analogy to example 253, but using in
the reductive amination step 3,5-diethoxy-4-fluoro-benzaldehyde instead

of 2,6-diethoxy-4'- 5 fiuoro-biphenyl-4-carbaldehyde, as Whlt ;ﬁ/s%gd%ﬂlﬁ\{lbh
6-diethoxy-4'-trifluoromethox rbiphenyt-44imethyl)-piperidin-4-ylI-
nicotinamide 10 The title compound was, p ared in analogy to example
150, but using in the reductive an

2 6- dlethox o

Smglﬁmhdl?aﬁmple 257 15 N- I
I-(3,5-Diethoxy-4-fluoro-benzvl)-piperidin-4-yll-3-hydroxy-5-methoxv-benza
mide In anatgyydtother prabeddrscdéséibeshinpdxSPpl8-bPk)yxy-5-methoxy-N-
%@@r@i&y@mmm& h?&?@éﬂdéﬁréﬂe%ﬁ&ﬂi@@@?%ﬁq{%f&@m tsenanesky-4'-
fiom -Eidroncmation: benqu'ﬂwgnoc}d%eg% sahevle asid
tent- Butyllpe r (examp é eavage u |n loxane in
E4EaPaeRY} ﬁ%ﬁ%ﬁ&ﬁ?@%é@&&b @@@@éé&.& ?(‘&H‘?pﬂ%‘%@@ﬁ) fas
Wa:éonétaslsedmpﬁnﬁﬁedi@tm&ﬁ%ﬂlﬁMH—Benzaldehyde (example 509),

sodium cyanoborohydride, N-ethyl-diisopropylamine and acetic acid in

ethanol at 50 C to yield the title coBaxpoipivd?88 colorless solid. MS: 447.2
(MH"). Example 258 N-(1-(4-Chloro-3,5-diethox -benzyl)-niperidin-4-

133 daysrexyrbnmethoxybenzansidex 8- anategy io-fhe-fitaceduitarbamoyl]-5-
dﬁiﬂ&ﬁ%ﬂeﬁ@éﬂ@ e 50k), 3-hydroxy-5-methoxy-N-

piperidin-4-yl-benzamide hydrochloride (example 257) was reacted with

4- CthI’l% g’] 51%%'@?8,\?’ ben a}%‘%@g/m%iﬁﬁxg RS réé‘ %atf%" ~3,3- eihoigy—ét-

cyanoboro lisopropylamine and acetic acid in et ano

501Ky ?ﬁéf’d’ﬂh@ﬂﬁ@%}b%%&rﬂwﬁ‘s‘)’8’0?0??8&%%%%%‘89%%&%‘% 23 B3vs
(WHesthd\WE 20064128808/ RETHER2M08106 25 1n8rofvianExaim Slel Z59at rt to yield

the title compound as coloriess solid. MS: 525.2 (MH").

Example 261

Methanesulfonic acid 3-[1-{4-chloro-3.,5-diethoxv-benzyl)-piperidin-4-vicarbamovl]-5- .
methoxv-phenvl ester

In analogy to the procedure described in example 72a), N-[1-(4-chloro-3,3-
diethoxy-benzyl)-piperidin-4-yl]-3-hydroxy-5-methoxy-benzamide (example 258) was
reacted with methanesulfonyl chloride, N-ethyl-diisopropylamine in CHoCly at 1t to yield
the title compound as colorless solid. MS: 541.2 {(MH™).

Example 262

Methanesulfonic acid 3-[1-(2.6-diethoxy-4'-fluoro-binhenvl-4-vimeth v -piperidis -4~

vicarhamovl]-5-methoxy-phenvi ester

In analogy to the procedure described in example 72a}, N-[1-(2,6-diethoxy-4'-
fluoro-biphenyl-4-yimethyl)-piperidin-4-ylj-3-hydroxy-3-methoxy-benzamide {example
259) was reacted with methanesulfonyl chloride, N-ethyl-diisopropylamine in CH,Cl; at
rt {0 vield the title compound as colorless solid. MS: 601.3 (MH™).



N-[
1-(2,6-Diethoxy-4'-fluoro-biphenyl-4-yImethyl)-pipcridin-4-yll-3-hydroxy-5-
methox benzamlde In analogy to the procedure descrlbed
W?O%%g dgroxy 5-methoxy-N 5 piperidin-4-yl-ben.zamide hygrf)%ﬁ%ng) PIs1s
(example 257) was reacted with 2,6- dre]cﬂ%xy 4'-
fluoro-biphenyl-4-carbaldehyde (exampl ), sodium cyanoborohydride,
N-ethyl- diisopropylamine and ac o 5%gthanol at 50 C to yield the

title compound as rles MS: 523.
A = HCTN QX Yo S ~PIpErigin - 4-

morphou SO|I
henpl—z? TQ' cth

: Siattzleile): shyRskiheridin-4-ylcarbamovl]-5-
methoxy phen ly ester In analogy to the procedure described in example
72a), &-fndB &+ thetimoxpebdure described in example 50k), [3-methoxy-5-(piperidin-4-
5 flﬂ@iﬂﬁﬁ@;ﬁﬂb@éﬁemU&cécwkémﬁp@w&ﬁp@ib@%mémg@ (SXBMPAE reacted
257%}] eﬁ%c)}q(l yﬁ&%m%%g%%foﬂ%laﬁé ’GX.& le 102), sodium

so ropylaminein 12 atrto e title’comp ound as
c%wégg%md@w PSRN PRI 8&6}%@&1%%%?&&%&1 0 yield
3 (e hionp 3 S dinthlostgsberizy i seHaHIMB) lcarbamoyll-5-
methoxy_phenvl ester In analogy to the procedure described in example
72a), N-[1-(4-chloro-3.5 20 Example 264
diethoxy-benzyl)-piperidin-4-yl]-3-hydroxy-5-methoxy-benzamide
10 (example2Bi8veas diemcisdbaityimpifaittsulfonyichiosies-methoxy-phenoxyl-

N;ethyl-dijsapropylamine in CH2C12 at rt to yield the title compound as
colorléss SO|I% IVIS 541.2 (MH+). Example 262 Methanesulfonic acid 3-[

1-(2,6, 1d|%t %Oé th séhié!!@%%\ﬁﬁrﬁ’g{}%e 5@5‘ f"f I%%tho g 5-(piperidin-4-

ylcarbamoy phenyl ester In apalogy to the procedur

wé] —;12%56 N:J[;}Le gyéeaggt 5 onde examp]e 250b) was reacted
ﬂumﬁodbqsbhenymayllmmkwl)%m@kﬁivﬂﬂ&yﬁp@h&@r@ky@mmh&mbeﬁéﬁdﬂ@e N-
15 e&a&amﬂm@éﬁhm&a@ ieactedowitls melinanesul iyt chigsidese title compound as
I-dii | 2C12 at rt to yield the title compound as
gﬁ slgéso qi@lgs%%% e{?}k?llg/lg;l-m) WO 2006/128803 PCT/EP2006/062515

Example 265

- 145

[3-11-{2 6-Diethoxv-4'-fluoro-biphenvi-4-vimethvh -DiDeri'din -4-vlcarbamovl]-5-

methoxy-phenoxvi-acelic acid

20 In analogy to the procedure described in example 53, {3-[1-(2,6-diethoxy-4'-
fluoro-biphenyl-4-yimethyly-piperidin-4-ylcarbamoyl] - 5-methoxy-phenoxy}-acetic acid
ethyl ester (example 263) was saponified to yield the title compound as off-white solid.
MS: 579.2 [(M-H)].

Example 266

25 13-[1-{4-Chloro-3.53-diethoxy-benzvh-piperidin-4-vicarbamoyl]-S-methoxy-phenoxyl-

acetic acid

In analogy to the procedure described in example 53, {3-f 1-{4-chloro-3,5-dicthoxy-
benzyl)-piperidin-4-ylcarbamoyll-5-methoxy-phenoxy}-acetic acid ethyl ester (example
264) was saponified to yield the title compound as colorless solid. MS: 519.3 [(M-H) .



Example 263 [3-]
I-(2,6-Diethoxy-4'-fluoro-biphenyl-4-vimethyl)-piperidin-4-vicarbamoyll -5-
methoxy-phenoxv}-acetic acid ethyl ester In analogy to the

W&e@gﬁﬁé % example 50k), [3-methoxy-5-(piperidin-4- 5 BEOF?EIQZ%%M
ylcarbamoyl)-phenoxy)-acetic acid ethyl#ster hydrochloride (example
250h) was reacted with 2,6-diethoxy-4'-fluoro-biphenyl-4-carbaldehyde

(example 102), sodium cyanoboro%;{%%'!g% N-ethyl-diisopropylamine and
acetic acid in ethanol at 50 C to yie € title compound as colorless

solid. : 609. 0. Example 264 10 . . : .
o -4 B ate] BRI RE A lhane apions s fearsnufrciuedin
GG IgBakIE 4EI8 ethyl ester In analogy to the procedure described in
example 50k), [3-methoxy-5-(piperidin-4- ylcarbamoyl)-phenoxy]-acetic
adizsgighsster hydrochloride (example 250b) was rea&&daigin
4-chloro-3,5-diethoxy-benzaldehyde (example 219), sodium
cyianoblorohydride, N 15 ethyl-diisopropylamine and acetic acid in ethanol
at 50 C to yield the title compound as light yellow oil. MS: 549.3 (MH-).
Examipken 26 518+ (2(6-Diethoxy-4'-fluoro-biphenyl-4-vitidimyg); 200.0 mg
piperidin-4-ylcarbamov11-5- methoxy phenoxyl-acetic acid 20 In analogy
tonhe qrosadiredpskribed in example 53, {3-[1-(2,6-diettioxyad'- 43.5 mg
fluoro-biphenyl-4-ylmethyl)-piperidin-4-ylcarbamoyl]-5-methoxy-phenoxy}-
agetie,aciddethyl ester (example 263) was saponified to gigichibe tith#.0 mg
compound as off-white solid. MS: 579.2 [(M-H)-]. Example 266 25

13 {164 niano-3.5-diethoxy-benzyl)-piperidin-4-ylcarbampylina-methmxyap
henoxy}- acetic acid In analogy to the procedure described in example 53,
{34, bdrehiarg-gssligthoxy- benzyl)-piperidin-4-ylcarbamoylsgsmethy o mg

oxy-phenoxy}-acetic acid ethyl ester (example 264) was saponified to
yi%é%p&gﬂ@ gompound as colorless solid. MS: 519.3 [(M-{}'}, WO 4 5 mg
20067128803 PCT. i

2515

EP2006/062515

(Kernel Weight) 120.0mg  350.0 mg
Film Coat:

Hydroxypropyl methyl ceﬁuiose 35mg 7.0mg
Polyethyiene glycol 6000 0.8 mg 1.6 mg
Tale 1.3mg  2.6mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg

5 The active ingredient is sieved and mixed with microcristalline cellulose and the

mixture is granulated with a solution of polyvinyipyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesium stearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aqueous solution
/ suspension of the above mentioned film coat.



-146 A Example Film coated tablets containing the following ingredients
can be manufactured in a conventional manner: Ingredients Per tablet
Kernel: Compound of formula (1) 10.0 mg 200.0 mg Microcr st% ine .
WOAIEEE3 5 mg 43.5 mg Lactose hydrous 60.0 mg 70.0 r%%T %2\%9 onE>">
K30 12.5 mg 15.0 mg Sodium starch gifdolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 m Kerp Weight) 120.0 mg 350.0 mg
Film Coat: Hydroxypropyl. methyl .5mg 7.0 mg Polyethylene
glycol 6000 0.8 mg 1.6 mg Tale 1.3.mg 2.6 mg Iron oxyde %%II w) 0.8

mg 1.6 R TEARER Bt 5o g S TS T OSCORRG: hvis
sievechanchhmxad cith microcristalline cellulose and the mixture is
granulated with a solution of polyvinylpyrrolidone in water. The granulate
isImaixédmndth sodium starch glycolate and magnesium stearate aHet capsule
compressed to yield kernels of 120 or 350 mg respectively. The kernels
aredagquerest withala gdgueous solution suspension of the above 25.0 mg
mentioned film coat. WO 2006/1.28803 PCT/EP2006/062515 -147 B
Exanyple Capsules containing the following ingredients can be 150.0 mg
manufactured in a

Maize starch 20.0 mg

Talc 5.0mg

The components are sieved and mixed and filled into capsules of size 2.

Example €

Injection solutions can have the following composition:

Compound of formula (I} 3.0mg
Gelatine ‘ 150.0 mg
Phenol 4.7 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0ml



conventional manner: Ingredients Per capsule Compound of formula (1)

25.0 mg Lactose 150.0 mg Maize starch 20.0 mg Talc 5.0 mg 5 The

components are sieved and mixed and filled into capsules of si . crx
W@fg(r%ﬂlzes%slnjection solutions can have the following comp%g %%:%96/062313
Compound of formula (1) 3.0 mg GelatiH&150.0 mg Phenol 4.7 mg
Sodium carbonate to obtain a final gél—égﬁoé@vater for injection solutions ad
1.0 ml WO 2006/128803 PCT/EP2 15 -148 Example D Soft
gelatin capsules containing the following ingredients can be manufa}ct‘ureé‘
ih o cOTVGHABR SRR EF E AR B BRI UGN Of TR A 61 0 ©
nagnelonalvaxn8@:mg Hydrogenated soya bean oil 8.0 mg Partially
hydrogenated plant oils 34.0 mg Soya bean oil 110.0 mg Weight of
cafsuldccantents 165.0 mg Gelatin capsule Gelatin 75.0 mg Glycerol 85
% 32.0 mg Karion 83 8.0 mg (dry matter)

Compound of formuia (I} 50mg
Yeilow wax 8.0mg
Hydrogenated soya bean oil 8.0mg
Partially hvdrogenaied plant oils 34.0mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg

Gelatin capsule

Gelatin 75.0 mg
Glycerol 85 % 320 mg
Karion &3 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide vellow 1.img

The active ingredient is dissolved in a warm melting of the other ingredients and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures.



Titanium dioxide 0.4 mg Iron oxide yellow 1.1 mg 5 The active ingredient

is dissolved in a warm melting of the other ingredients and the mixture is

filled into soft gelatin capsules of appropriate size. The fille%aolé ei ' <
w(%%ostya%zss %Pe treated according to the usual procedures. W b%; %2%6%“

PCT/EP2006/062515 -149 E Examplel$achets containing the following

ingredients can be manufactured inE{%\( conv ntional manner: Compound of

formula (I) 50.0 mg Lactose, fine p 15.0 mg Microcristalline
cellulose (AVICEL PH 102) 1400.0 mg Sodium carboxymethyl cellulose
14.0 M SLIFOHHIBRTNESHE RSS FEGHG WA, ReEIARIERrate 8.0 mg
Raveringaddiives 1.0 mg 5 The active ingredient is mixed with lactose,
microcristalline cellulose and sodium carboxymethyl cellulose and
grénoipteddyiticarmudet (e of polyvinylpyrrolidone in water. The grarfiéléteng
is mixed with magnesimnstearate and the flavouring additives and filled
intacashéiis: Wa12006/128803 PCT/EP2006/062515 -150- Claim$110 mg
Compounds of the formula OR" R2ZNAR3IN1 RaR5R5

Microcristalline cellulose (AVICEL PH 102} 1400.0 mg
Sodium carboxymethyl cellulose 140 mg
Polyvinylpyrrolidone K30 10.0 mg
Magnesiumstearate 100 mg
Flavoring additives 1.0mg

The active ingredient is mixed with lactose, microcristalline cellulose and sodium
carboxymethyi cellulose and granulated with a mixture of polyvinylpyrrolidone in water.
The granulate is mixed with magnesiumstearate and the flavouring additives and filled
into sachets.



wherein 5 R'is selected from the group consisting of ethyl, 2-fluoroethyl,
isopropyl. and isobutyl; RZ is selected from the group consisting of

whyaregess@ 1l 7-alkyl, hydroxy, Cp_7-alkoxy, C3 7-cycloalkH{ T/EP2006/062515

5

10

20

-0O-C3_7-cycloalleyl, halogen, halogen-Gh 7-alkyl, 10 -C(O)OR®6, wherein
R6 is Ci_7-alkyl, -NH-C(O)-R7, wherein R' is C;-i-alkyl, amino, phenyl,
phenyl substituted by one to three sulisiituents selected from the group
15 consisting of halogen, halogen-C7_7-alkyl and halogen-Cia-alkoxy,
pyridyl; imigazalyhistiezelybanapyirolyl; R3 is selected from the group
consisting of hydrogen, C7_7-alkoxy, amino, -NH-C(O)-Re, wherein R' is
C-7-alkyl, -O-benzyl and -@ytetrahydropyranyl; 20 or R2 and R3 are
bonded to each othgg to form a ring together with the, carbon atoms they

N -NH-; R4 is selected
from the group consisting ridyl and gyrimidyl; Rs

/1 € selected from hydrogen or
methyl; A is selected from thg group gonsisting of 25 phenyl; WO
2006/128803 PCT/EP2006/0625153-151 phenyl substituted by one to
three substituents selected from the group consisting of C17-alkyl,
C3azsygloalkyl, Cl-i-alkylsulfonyl, -O-C1_ralkylsulfonyl,
C.ralkylsulfonyl-C2-7-alkoxy, hydroxy, Cl-ralkoxy, 5 -O-Cyrcycloalkyl, C3
reycloaliylrbd o ralkoet é}}ﬂq 0¥ Sediifr @liodm RY rger Gealalk@¥Yopy! and tsobutyl;
dihydroxy-Cs-ralkoxy, C-7-alkoxy-C2_ralkoxy,

R? is selected from the group consisting of hydrogen, C;.-alkyl,
hydroxy, Ci.7-alkoxy,
Cs.7-cycloalkyl, -O-Cs.y-cycloalkyl,
halogen, halogen-C; 7-alkyl,
-C(OYOR?, wherein R® is Cy.r-alkyl,
-NH-C(0)-R’, wherein R’ is C;.7-alkyl,
aming,
phenyl,
phenyl substituted by one to three substituents selected from the group
consisting of halogen, halogen-Cy.7-alkyl and halogen-C,.5-alkoxy,
pyridyl, imidazolyl, triazolyl and pyrrolyl;

R’ isselected from the group consisting of hydrogen, Cy.7-alkoxy, aminc,
“NH-C({0}-R?, wherein R is Cy_r-alkcyl,
-O-benzyl and -O-tetrahydropyranyl;

or R* and R’ are bonded to each other to form a ring together with the carbon atoms they
are attached to and R and R’ together are ~-CH=CH-NH-;

R"  isselected from the group consisting of hydrogen, halogen, pyridyl and pyrimidy;
' _R5 and R independently from each other are selected from hydrogen or methyl:

A isselected from the group consisting of

phenyl;



C1_7-alkoxy-hydroxy-C3-ralkoxy, Cl-ralkylamino, di-Cl-ralkylamino,
amino-C2-7-alkoxy, amino-C1-ralkyl, -C(O)NR1R",

witledsalisglene-C(O)NR'CR11 -O-C-7-alkylene-C(O)NR1OReCIYEP2006/062515

10

30

-C(O)OR10, -C-ralkylene-C(O)OR10, -Qs¢1_7-alkylene-C(O)OR10
halogen, cyano, halogen-C1 7-alkyl, halogen-Cl.ralkoxy,
cyano-Cah¢alkaxystifluetdpheny, pykidyhtetrazolybdetd from the group

tetrazolyl-Cla.alkoxy:od.3- benzodioxolyl naphthyl; 15 pyrimidinyl, pyridyl;
pyridyl substitut E

one ore ubs fro
consisting of G174 kgf Tﬁ?gﬁ(&y Ao, ?%15;) ILy'Icérg aﬁgyrl
di-C-7- alky@mrﬁﬁiY@G@W&@m@Mﬁﬁﬁmb@n ?é%.’ﬁb 20 morphollnyl,
imidazolyl, ahd:NHyC(@)=R L whetki aliR9 (5 Cakoalkyydarxy-C, ,-alkyl,

C3-7- cymoqlllwll 1gh,| IPQ&My,Fﬁ% %@Jégmqga%%m%@“m&%cﬁ oBIDEY
are hydrog

mac tic acc s thereof.
S IR RS S L O U G
phenyl substititedby-afexs #ﬁr@@*gub?s@ﬂ%uénts selected from the group

consisting ofC@LNrARYI, C3a-akslaatkgt (GrrRIKYISutboay}: alkylene-C(O)NR'R",

-O-Cja-alkys @@ww aalgyﬂawf 0GR Talkoxy. i G ROy,
O- C}rcycl

hydroxy-C é{ﬁgffy%?yg‘% %gxg Xg%eéyﬁié;@‘é/? %?iﬁo%? 7-alkoxy,
c1_ra|koxcfhyaﬂﬁmhmléowe@wlwRyréiﬁirﬁé@wéiu ralegraimino,
amino-C2_alkoxyiiaxnipp-C1 7-alkkyl, C(O)NR10OR",
-Cl-ralkylg &@)NR OR", -O-C_7 alkylene-C(O)NR10OR'i -C(O)ORL10,
-Cl 7-alkyl ene (Q)OR10, -O-C-7-allcylene-C(O)OR'0, WO 2006/128803
° PCT/EP B9815 - 152
ymdyl
pyridyl substituted by one ore two substituents selected from the group
consisting of C, s-alkyl, Cy.o-alkoxy, amino, C).»-alkylamino,
di-Cy.s-alkyvlamino, Cs.o-cycloalkylamino, halogen, cyano,
morpholinyi, imidazolyl, and
NH-C(O)-R’, wherein R® is Cy.r-alkyl or Car-cycloalkyl, and
mdolyvl;

R' and R" independently from each other are hydrogen or Cy.s-alkyl;

and pharmaceutically acceptable salts thereof.

2. Compounds of formula I according to claim 1, wherein A is phenyl or
phenyl substituted by one to three substituents selecied from the group consisting of
Crp-alkyl, Csg-cycloalkyl, Cir-alkylsulfonyl, -O-C; y-alkyisulfonyl,
Cyr-alkylsulfonyl-Co7-alkoxy, hydroxy, C;.r-alkoxy,

-0-Cyr-cyeloalkyl, Csy-cycloalkyl-Chr-alkoxy, hydroxy-Cio- a]kyl
hydroxy-Cs 7-alkoxy, dihydroxy-Css-alkoxy, Cr-alkoxy-Cy 7-alkoxy,
Cir-alkoxy-hydroxy-Cs.r-alkoxy, Cy.r-alkylamino, di-Cy.o- alkylamme

. amino-Ca.r-alkoxy, amino-C;.o-aliyl, : ;
-C(OINRRY, -Cy.7-alkylene-C(Q)NR'R™, -O- cl 7- amylene C(O)NR‘OR“
-C(OYOR'®, -C) +-aliylene-C(OYOR™, -O-C; 7-alkylene-C{O)OR,
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halogen, cyan o, halogen-C17-alkyl, halogen-ClI-7-alkoxy,
cyano-C1.7-alkoxy, fluorophenyl, pyridyl, tetrazolyl and tetrazolyl-C1
7-a|kox§. 3. Compounds of formula | according to claim 1, wherein Ais

tiddtituted by one to three substituents selected fro‘?ﬁ?ﬁé’ﬁ%@ﬁzs’ls
consisting of 5 C1_7-alkyl, C1_7-al kytstifonyl, C1.7-alkoxy,
hydroxy-Cl-7-alkyl, C1_7-alkylamino, di-Cl-7-alkylamino,
RIRERY- S22 R Ty Ry P o IRO oo Crrealkory,

-Ou Gl PhatklayeidSIOINRAGRI 4, teCBRDFL0; Hisdsgen, cyano,
halogen-Ca-alkyl, halogen-C1_7-alkoxy and cyano-C_7-alkoxy. 4.
Compounds of formula I according to any one of claims 1 to 3, wherein
Ais 16 ¢renypsabsaifess bl Cacmdmg Ol bridrem Aidypisnyl substituted
Ceampeunds @fdaymitilent eeterdingota daigobpwhessimAid selected from
the _arRyp @%%ﬁg@@ﬁﬁl}},%??%&q@w&x@ﬁ@lm—}&ﬁlyl,lélﬁ))éﬁm&%ho,

p&r_l yl; %%F)é]nsou S tgte_ by_%exor V\{odsrg}tgs_t&ue_g selected from the
oPUp E8NSEHNG ‘o “EX ?ga\i VIAET - SIKOXY, Ao C7>7-alkylamino,

di& E1. 7=l ramird) R 7Reyclo @SR I8 G¥ Cyaigen g -alkyl,
maip el iayl;-shidey o ceno-SIH-IKyR9, wherein R9 is C1 7-alkyl Or
C3-7-cycloalkyl, and indolyl. 6. Compounds of formula | according to

claims | or 5, wherein A is pyridyl or pyridyl substituted by one or two
substithebisipelectediffom the geougiognsistingrefdsi@nyldalkyl wherein Ais

Chrehralkrevic@rung. (G L-didikyiaminer di-Cucgralkylamino,
Cs-7-cycioaik,ylamino, halogen, cyano, morpholinyl, imidazolyl, and
-NH-C(0)-R9, wherein R9 is C1_7-alkyl or C3-7-Cycloalkyl. 7.
Compaunds:ehiemmuladracgeidingieiany engnof claiersid ASeBowhetginthe
A of) r_é'gggi%%pfsg}uted by one or two substituents selected from the group

cOnsisting of OI.7- ’130 alkyl, amino, Ct-7-alkylamino, cyano and halogen.
1,3-bénzodioxolyl;

naphthyl;
pyrimidyl;
pyridyl;
pyridy! substituted by one or two substituents selected from the group consisting of
Ciy-alkyl, Cy-alkoxy, aming, Cy.s-alikylamino,
di-Cy.y-alkylamino, Cs 7-cycloalkylamino, halogen, cyano,
morphoiinyl, imidazolyl, and
-NH-C{0)-R’, wherein R’ is Cy s-alky! or Cs.o-cycloalkyl, and
indolyl.

6. Compounds of formula I according to claims 1 or 5, wherein A 1s pyridyl or
pyridyl substituted by one or two substituents selected from the group consisting of
Cy.7-alkyl, Cy.7-alkoxy, amino, C;.7-alkylamino, di-Cy.r-alkylamino, Ca.r-cycloalkylamino,
halogen, cyano, morpholinyl, imidazolyl, and -NH-C(O)-R’, wherein R” is Cy.9-alkyl or
Ca.r-cycloalkyl.

7. Compounds of formula I according to any one of claims 1, 5 or 6, wherein Ais
pyridyl substituted by one or two substituents selected from the group consisting of Cy.7-
alkyl, amino, C;7-alkylamino, cyano and halogen.



WO 2006/128803 PCTIEP2006/062515 - 153 8. Compounds of formula |
according to any one of claims | to 7, wherein R2 is selected from the
roup consisting of hydrogen, C..7-alkyl, hydroxy, C-7-alkox <
W%@%E%?Bélkyl, -O-C-7-cycloalkyl, halogen, halogen-C7.7-a §1?P2906/062°15
-C(O)OR®6, wherein R6 is Ci_7-alkyl, 5 I8H-C(0)-R7, wherein R7 is

C1-7-alkyl, amino, pyridyl, imidazolyl, triazolyl and pyrrolyl, 9. Compou

of forriu 1“5’888%86%?3/‘% fﬁ%‘&%g}éﬁ%ﬂ\{/&% WISHER RS g“’she SHey

frolerelipaubcinsB HARSHHTI-T- AN Ry droxy IR ydikexyCr--alkoxy,

-0 Cydeelnathyl: 1 Q- hadaten Harlgge habrFealkyh-16(0)OR6, wherein

E@(léﬁ)qi;gs%k%reﬁ{\ﬁd-g?z;%gﬂyvhler?|n R7 gs, C-z-alkyl, amlr:co Iar_ld '

rrolyl. 1.0.-Compaounds of formula | according to any one of claims 1 to

> 9%%%@%’815‘%%“% it Uﬁ?@%’ﬁtl-?-alkyl, Cl-7-alkoxy and halogen.
1an Torppodridedddortnutaarablerdifgtelany one of claims Ito 8, wherein
R2 is imidazolyl or pyrrolyl. 12. Compounds of formula | according to any
one of claims 1 to 7, wherein R2 is phenyl or phenyl substituted by one tp,
three Subsnenisselderay RIFtREGBILDY SohisiHE bt Hafbgdsren R is
heleged fClaY tatkylcandtradogen ol 7-alikdxly yd3x¢ 6mpolénss of formula |
accorfling 10,.anymfe of claims i to 7 or 12, wherein R2 is phenyl
subﬁti Utgg‘ one%wte thr elsubstituents selected from the group consisting
of haidget, halogen-C1 72alkyl and halogen -C1 -7- alkoxy. 14.
CompUdHeR orfstrtiB isEeartiyl to any one of claims 1 to 13, wherein
25 RSBl R4 Ritevhydiodens 5-@bphpounds of formula | according to any
oneRfalaims i3, wherein R3 is Ca-alkoxy or -O-tetrahydropyranyl.
WO 2006/128803 PCT/EP2006/062515

i0

10. Compounds of formula I according to any one of claims 1 to 9, wherein
15 R is selected from C;.-alkyl, Cy-alkoxy and halogen.

11. Compounds of formula I according to any one of claims 1 to 8, wherein

R is imidazolyl or pyrroiyl.

12. Compounds of formula I according to any one of claims 1 to 7, wherein R* is
phenyl or phenyl substituted by one to three substituents selected from the group
20 consisting of halogen, halogen-C,.-alkyl and halogen-Cy_7-alkoxy.

13. Compounds of formula I according to any one of claims 1 to 7 or 12, wherein
R” is phenyl substituted by one to three substituents selected from the group consisting of
ialogen, halogen-Cj.7-alkyl and halogen-Cy.7-alkoxy.

14. Compounds of formula I according to any one of claims 1 to 13, wherein
25 R’ and R® are hydrogen.

15. Compounds of formula I according to any one of claims 1 to 13, wherein
R’ is Cy.7-alkoxy or -O-tetrahydropyranyl.



Wé’c%@ﬁd’lﬁsé‘% any one of claims i to 17, wherein R5 5 and REEf

15

20

25

- 154 16. Compounds of formula | according to any one of claims 1 to 13,
wherein R4 is pyridyl or pyrimid.yl. 17. Compounds of formula | according

to claim 16, wherein R3 is hydrogen. 18. Compounds of formula | ;
P2006/062515

hydrogen. 19. Compounds of formula t &%ording to any one of claims Ito

18, wherein R'is ethyl..20. Compounds of formula | accordjn claimd, ,.
whoreh A ERBEERT A HHd CrOU EB AR G STy MO R i
igobidtilor 1UiRXE. selected from the group consisting of hydrogen,
Cl_7-alkyl, hydroxy, C1_7-alkoxy, -O-C3-7-cycloalkyl, halogen,
halogen-Cl_7-allcyl, -C(O)OR®6, wherein R6 is Cl.7-alkyl, 15,
-NH-ClOFrapaHetei Rmyle! weqrdinednitorant PRTSHIRRE lydeigdted
from the group consisting of hydrogen, CI-7-alkoxy, amino, -NH-C(O)-Rs,
wherein R& is CI 7-alkyl, and -O-tetrahydropyranyl; 20 RQ is selected | .
from tHE" GroRHBRBKSiSHifRy BF Ry RSHEN T BAIGHE By HAH BRd Byl EeRs®
aneli RS dndedengantly from each other are selected from hydrogen or
methyl; A is selected from the group consisting of phenyl; phenyl

substituted by one to three substituents selected from the group 25 .
consistihg-omermengisonroni ] ecarding i am) oredlkglaca-aiRyanihgen R is
de@iL.ralkylamino, -C(O)NH2 and halogen; 1,3-benzodioxolyl; naphthyl;

WO 2006/128803 PCT/EP2006/062515

20. Compounds of formula I according to claim 1, wherein
R' s selected from the group consisting of ethyl, isopropy! and isobutyl,

R®  isselected from the group consisting of hydrogen, C;.-alkyl,
hydroxy, Ci.7-alkoxy,
-0-Cs.r-cycloalkyl,
halogen, halogen-Cy.y-alkyl,
~C(O)OR6, wherein R® is Cy.-alkyl,
NH-C(0)-R’, wherein R is Cyo-alkyl,
amino and pyrrolyl;

R’ isselected from the group consisting of hydrogen, Cy.--alkoxy, amino,
NH-C(O)-R®, wherein R® is Cy_7-alkyl, and
-O-tetrahydropyranyl;

R*  isselected from the group consisting of hydrogen, halogen, pyridyl and pyrimidyl;
R® and R” independently from each other are selected from hydrogen or methyl;

A isselected from the group consisting of
phenyl:
phenyl substituted by one to three substituents selected from the group
congisting of Cy.y-alkylsulfonyl, Ci.7-alkoxy, Cir-alkyl, Ci-alkylamino,
di-Cy.7-alkylamino, -C(O)NH; and halogen;
1,3-benzodioxolyl;
naphthyi;



- 155 pyridyl; pyridyl substituted by one ore two substituents selected
from the group consisting of C_-ralkyl, C17-allcoxy, amino,
Ci-7-alkylamino, di-C_7- alkylamino, morpholinyl, imidazolyl, and 5

WRHEISH R, wherein R9 is C7_7-alkyl or C17-cycloalkyl; il fdeee2515

10

15

20

and pharmaceutically acceptable salts th&reof. 21.. Compounds of formula
| according to claim 1 or 20, selected from the group consisting of 10
N-[1-(4-dWB8"3-ethoxy-benzyl)piperidin-4-yl]-3-methanesulfonylbenzamid
e, N-[1-(@vonisobstewekrbasayRsipesitisinessivetey/ Foeniumraigsp N-
[I-(4-chloro-@nefkexy JIenzylipiperidinidxy hbnmethyl-aicoinanide C, -
6-amino-N-[1-(4- ro-3-at - Dpiperidin-4-y]] -nicotinamide, N-[
I-(4-ch|oro-?%1%é}§k€n>%m% %%1%@%%%%@%% Egt yl-nicotinamide, 15
N-{|-[3-etho}@%-%ﬁé?éﬁyd’%?b"y?a‘%-h% ta'@&%gﬁgﬂjp‘fﬁéﬂ 1338-5-methyl
- nicotinantldel:
N-[1-(3-ethoxy-4-methyl-benzyl)piperidin-4-yl]-5-methyl-nicotinamide,
Nefill-{3-cethaxyiaietacopaberayl phoeridin-4-y1]-5-methyl-nicotinamide,
N-[ 1-(3-ethoxy-4-methoxy-2-pyridine-4-yl-)piperidin-4-yl-benzyl]-5-methyl-
20 nicotinamide N-[
|-(3-etHaxGompiathex gt 2opyriiaibiscsrdingd aZpipedicin- Aclagied- Ffsthiie group
nigptinarrde, and pharmaceutically acceptable salts thereof. 22.
Compounds of formula | according to claim 1, selected from the group 25

consisting; i Ntloro-3-ethoxy-benzyl) piperidin-4-yl}-3-methanesulfonylbenzamide,
1-(2-ethoxy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-yl]-5-methyl-nicotina

m,i,de MV 20004128808 RETLERZQN8HAR2217) - SL R ML benzamide,

1-(2-ethoxy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-yl]-6-methylamino-
N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl}-6-methyl-nicotinamide,
6-amino-N-[ 1-(4-chloro-3-cthoxy-benzyl)piperidin-4-yij-nicotinamide,

N-[1-(4-chloro-3-ethoxy-benzyl)piperidin-4-yl]-5-methyl-nicotinamide,

N-{1-[3-ethoxy-5-(tetrahydro-pyran-4-yl-oxy}-benzyl] piperidin-4-v1 }-5-methyl-

nicotinamide,
N-[1-(3-ethoxy-4-methyl-benzyl)piperidin-4-yl]-5-methyl-nicotinamide,
N-[1-(3-ethoxy-4-methoxy-benzyl)piperidin-4-yl}-5-methyl-nicotinamide,

N-[1-(3-cthoxy-4-methoxy-2-pyridine-4-vi-)piperidin-4-yl-benzyl}- 5-methyl-
nicotinamide

N-[1-(3-ethoxy-4-methoxy-2-pyrimidin-5-yi-benzyl) piperidin-4-ylj-5-methyi-

nicotinamide,

and pharmaceutically acceptable salts thereof.

22, Compounds of formula { according to claim 1, selected from the group
consisting of

N-[1-(2-ethoxy-4'-fluoro-biphenyl-4-yimethyl)-piperidin-4-yl}-5-methyl-nicotinamide,



nicotinamide, N-[
1-(3,5-diethoxy-4-imidazol-I-yl-benzyl)-piperidin-4-yl]-5-methyl-nicotinamid
e

WlQ—itT-)ff:.;%‘-stg|3ethoxy-4-pyiroI-1-y|-benzy|)-piperidin-4-y|]-2,6-dilr)nCeTt/r!l%I/’lz-?8%}[l.?hst15
h.alamic 5 acid, N- [ - 156 -

}é{iﬁg@%}? §{%%ﬁﬂ%%‘fé}%ﬁﬁ§§%}?f%'éﬁ%ﬁ?-fﬂ%{é?%85{-' j%ﬁéﬂhe{hy}amimo*
1ngeoBgiatABxy-4'-fluoro-biphenyl-4-yimethyl)-piperidin -4-yl] -5-methyl-
nicotinamide, 10

6Athlotd-Ndjail{oxs-dimthdnepla]-frbrodipinarayidingthmtdy mpipénidiatipapnide,

nicotinamide, 6-amino-N-[

1M B disthoxyody-Aunnodbiphéhghasy imethid)nplodiidio-diyiptnicotispltidemic
s Nglid-(2,6-diethoxy-4'-fluoro-biphenyl-4-yimethyl)-piperidin-4-yl]

-6-isopropylamino- 1.5 nicotinamide, N-[

-2 8-hethexyksataRipheR¥ ¢y RIPGEGIR:24W ] -6-methylamino-
-3<thro%%1(rinethyI-5- methoxy-benzamide,
-1(12?-"10 10%-3,5-diethoxy-benzyl)-piperidin-4-y|]-5-methoxy-isophthaI.am

ic.acid , ) o - ‘

Nl ettty s e Ry 2 e AR e RaR R e dinoxy -

20i¢sbipheidamic acid, N-[

1-(2,6-diethoxy-3',5'-difluoro-biphenyl-4-ylmethyl)-piperidin-4-yl]-5-meth.yl-
10 nicotinamidé | 3 a§ranohvethdxfiudp-biphenyl-4-ylmethyl)-piperidin-4-yl} -

1R Hneligthexy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-yl]-5-

methoxy-benzamide, 25 '

rag: Nkl (R-frdiethapnd uere:birbepykdrivimathuvl spingpidiaid-yll$-(2,3-
d|th_r.ogl-ﬁropoxy)-5-methoxy-benzam|de,
Spéa?BgmoyFmethoxy-N-[1-(2,6-diethoxy-4'-f|uoro-biphenyl-4-ylmethyl)-pip

;%q’l}ré}g’%ég%}rgg%%% u-g%e [];%Tég}ed’—ﬂ%%t 1%?)%%;?@%%%’14@}] -6-isopropylamino-
15 prdgasuNifE-(2,6-diethoxy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-y1]

-5-methyl-
N-11-(2,6-diethoxy-4'-fluoro-biphenyl-4-ylmeth yl)-piperidin-4-yij-3-hydroxymethyl- 5-

methoxy-benzamide,

N-[1-{4-chloro-3,5-diethoxy-benzyl)-piperidin-4-yi}-5-methoxy-isophthalamic acid,

N-11-(2,6-diethoxy-4'-fluoro-biphenyl-4-ylmeth yl)-piperidin-4-yl]-5-methoxy-
20 isophthalamic acid,

N-[1-(2,6-diethoxy-3.,5"-difluoro-biphenyl-4-yhmethyl)-piperidin-4-yl}-5-methyl-
nicotinamide,

3-cyanomethoxy-N-[ 1-(2,6-diethoxy-4'-flaoro-biphenyl-4-yvimethyl)-piperidin-4-yl}-5-
methoxy-benzamide,

25 rac-N-[1-(2,6-diethoxy-4'-fluoro-biphenyl-4-yimethyl) -piperidin-4-y1}-3-(2,3-
dihvdroxy-propoxy)-5-methoxy-benzamide,

3-carbamoylmethoxy-N-[ 1-(2,6-diethoxy-4'-flaoro-biphenyi-4-ylmethyl)-piperidin-4-
yl}-5-methoxy-benzamide,



nicotinamide, {3-[
1-(2,6-diethoxy-4'-fluoro-biphenyl-4-ylmethyl)-piperidin-4-ylcarbamoyl] -5-
wo.ethexysghenoxy}-acetic acid, 5 and pharmaceutically acceptableosaiszsis
thereof. 23. Aprocess for the manufactuye-of compounds according to any

one of claims 1 to 22, which process comprises a) reacting a compound

obtbageneral fomaden oy- Nﬁdﬂd&&)@m&ﬂwﬁr@ﬁyﬁigp@i@a{mﬂ] iA-methyl-
Cﬁ'&?iﬂmﬁ’ﬁ@ an aldehyde of the formula OR R2 Ill R3/H'O R wherein
Rn, R2, R’ and R4 are as defined in claim 1, by employing a reducing

bta a compoun thefrmu I RZ\AN~A 1-A R3
R R e D R R A ST e g o>
CHHRIBPTAPHTE Cotnpsstiner formula I |nto a pharmaceutically acceptable

salt, or, alternatively, WO 2006/128803 PCT/EP2006/062515 -158
5 and pharmaceutically acceptable saiis thereof.

23. A process for the manufacture of compounds according to any one of claims 1
to 22, which process comprises

a) reacting a compound of the general formula

H
N A
Y I
HIQ/ O
10 wherein Ais as defined in claim 1,
with an aldehyde of the formula
oR'
72
I
R’ :
l
R ©

wherein R', R®, R? and R® are as defined in claim 1,

by employing a reducing agent to obtain a compound of the formula

wherein R® and R are hydrogen, and, if desired, converting the compound of formula ]
into a pharmaceutically acceptable salt, or, alternatively,



-) reacting a compound of the general formula H NYA HN O Il wherein A
is as defined in claim 1, with an alkyl halide of the formula OR R2 IV | Hal
wRB2ho6Msmd R-5. J , wherein R' to R5 and R5' are as defined-incetmimis2s1s

and Hal is halogen, with the addition of gguitable base to obtain a
compound of the formula ORI R2 NA R3INI RGR5R5'and, if
desired, capvedingtheceampomedoifarmygadlinto a pharmaceutically
acceptable 10 salt, or, alternatively, c) coupling an amine of the general
formula OR R2NH2V RINR45 Iﬁ\ﬂj R \/)iherein R'to RS and RS are

as defined in claim 1,
T I

wherein Ais as defined in claim 1,
with an alkyl halide of the formula

1A%

th

il

wherein R! to R® and R” are as defined in claim 1 and Hal is halogen,
with the addition of a suitable base to obtain a compound of the formula

:Uu
Q
P
o=(
=2

5

R* g* R

and, if desired, converting the compound of formula [ into a pharmaceutically acceptable

10 salt, or, alternatively,

¢y coupling an amine of the general formula
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wherein R’ to R* and R” are as defined in claim 1,
with a carboxylic acid of the formula



with a carboxylic acid of the formula WO 2006/128803
PCT/EP2006/062515 -159 HO~r A VI 0 wherein A is as defined in claim
wonsenaging a suitable coupling agent to obtain a compogag/ebing 62515
formula OR"R2aN,rA R3INI R'R5 R®5 and, if desired, converting
the compound of formula | into a pharmaceutically acceptable salt, or,
alternatively, d) coupling an anpjge of the general formula OR R2 V qNH2
R4 R5 R wherein R' to R5 and R5"fre as in clajjm 1, 10 with an acid
chloride of the formula CI A VII 0 wherein Ais as defined in claim 1, with
the addition of a suitable base to obtain a compound of the formula -160-
OR1 RZ crNTA R4 R 5 R51 ~~// and, if desired, converting the compound
of formUl4 FiRtd 4 prisnseELtieMy acceptable salt. 24. Pharmaceutical
compositipng comphisingualognmpound deeordingntocamy ofthoformula
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5 and, if desired, converting the compound of formula I into a pharmaceutically acceptable
salt, or, alternatively,

d} coupling an amine of the general formula

wherein R’ to R’ and R are asin claim 1,
10 with an acid chlonde of the formula
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wherein Ais as defined in claim 1,
- with the addition of a suitable base to obtain a compound of the formula



claims 1 to 22 as well as a pharmaceutically acceptable carrier and/or
adjuvant. 25. Pharmaceutical compositidis according to claim 24 for the
treatment and/or prevention of diseases which are associated with the
modulation of SST recepto subtype 5. 26. Compounds according to any

Compounds accordiyig ' ins 11922 f@r use as

tording to any one of claims 1 to
22 for the preparation of medicamepts for the treatment and/or prevention

of diseases which are associat&d with the modulation of SST receptors

subtype.5..29. The use according to claim 28 f rrgle treatment and/or
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impaired fasting glucose, impaired glucose -161- tolerance, micro- and
mactovBkaas itisaticospnplicaicnspesrransplamatasapidingie any one of

cdiaRetes Melltysgrsialanal Aaheas. QoSS IilAnmalery: Bgrﬁ{sgt%lﬁlgl

diseases such as Crohn's disease or ulcerative colitis, gastroin
motility disorders, malabsorption, autoimmune diseases such as

rhefmatBRITBRITHIS b SRERRAEHIRTS FSOIHER Atrdthet Snirthgidsaipmt and/or
pitveRadafisienceswBihe M aacardingdr sRIMIZ8SRbIE realment subtype 5.

and/or prevention of diabetes mellitus, particularly type 2 diabetes

“mellitus,.impaired fasting.glucose or impaired glucose tolerance. , _
iéj Com oungs accor%lgg 10 any one oril cia.}m 1'to 55 for use as therapeutically active

substances. '

27. Compounds according to any one of claims 1 to 22 for use as therapeutically active
substances for the treatment and/or prevention of diseases which are associated with the

modulation of SST receptors subtype 5.

28. The use of compounds according to any one of claims 1 to 22 for the preparation of
medicaments for the treatment and/or prevention of diseases which are associated with the

modulation of SST receptors subtype 5.

29. The use according to claim 28 for the treatment and/or prevention of diabetes

mellitus, particularly type 2 diabetes mellitus, impaired fasting glucose, impaired glucose



-161-

tolerance, micro- and macrovascular diabetic complications, post-transplantational in type 1
diabetes mellitus, gestational diabetes, obesity, inflammatory bowel diseases such as Crohn’s
disease or ulcerative colitis, gastrointestinal motility disorders, malabsorption, autoimmune
discases such as rheumatoid arthritis, osteoarthritis, psoriasis and other skin disorders, and

immunodeficiences.

30. The use according to claim 28 for the treatment and/or prevention of diabetes

mellitus, particularly type 2 diabetes mellitus, impaired fasting glucose or impaired ghicose

tolerance.



