WO 2008/116620PCT/EP2008/002316 5Small molecule bradylcinin 82 receptor modulators This
invention relates to novel 8-(heteroarylmethoxy)quinoline compounds, compositions containing the
same and the use of said compounds. These compounds act as selective 10 modulators of bradykinin
(BK) B2 rec@&&?gsgﬂﬁﬁ%%n therefore be used in pharmaceutical composﬁ%gpﬁ?lmff?gzﬂjéatment of
conditions responsive to BK 82 receptor modulation. Compounds of the invention are also useful as
probes for the localization of BK B2 receptors and as standards in assays for BK 82 receptor binding.
15Bradylcinin (BK) is a vasoactive nonapeptide, H-Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg- OH, formed
by the action of various plasma enzymes such as kallilcrein on Icininogens. In some aspects, it has
some similar actions to that of histamine, and like histamine is released from venules rather than
arterioles. 20Two types of BK receptors are recodnized in mammals, B1 and B2 (Leeb-Lundberg, et al
Pharmacol. Rev. 2005, 57, 27-77). The actions of BK mediated by the B2 receptor are important
physiologiea ioRs;-sueh-asinereasesi-vasettar
responses and pain as well as yas cti\{e e cts!%asoggltation, vasqc nstriction). These effects at
the 825receptor are responsiblegf{ﬁ’l"’ RS e’lerlt?rﬁ o] fg%ﬁgtégé’é%, AHSas inflammation,
cardiovascular disease, and pain. Hence agents that block the binding of BK to its 82 receptor can
inhibit or atle Vit: bathogenic-ev 5—Nd oHs-peptide-and-ron-peptide-antagonists of
BK B2 receptor have been described in the prior arc. For instance, WO 2006/40004, WO 03/103671,
WO 03/87090THWOGR/A343%e BY\ OO B4(h81cvi@ydaMidGIq ol e g /i felndsOc B8R 311581sWO
97{07:!'15’cyc\>/rga?n§r/113€1%85 a%lFé Oﬁé} g %4171$€ng Osgig%gr%%bgtﬁisq %ng'?’c?dn%l)qxﬁg %c%:la% %@%&1§8lose
quinoline compoun%ls ﬁakt are receptor antagonists.

10  modulators of bradykinin (BK) B2 receptors and can therefore be used in pharmaceutical

Y, Ooaratio O all ato

compositions for the treatment of conditions responsive to BK B2 receptor modulation.
Compounds of the invention are also useful as probes for the localization of BK B2 receptors

and as standards in assays for BK B2 receptor binding.

15 Bradykinin (BK) is a vasoactive nonapeptide, H-Arg-Pro-Pro-Gly-Phé—Ser-Pro»Phe-Arg-
OH, formed by the action of various plasma enzymes such as kallikrein on kininogens. In
some aspects, it has some similar actions to that of histamine, and like histamine is released

from venules rather than arterioles.

20 Two types of BK receptors are recognized in mammals, B1 and B2 (Leeb-Lundberg, et al
Pharmacol. Rev. 2005, 57, 27-77). The actions of BK mediated by the B2 receptor are
important physiological functions, such as increases in vascular permeability, modulation of
inflammatory responses and pain as well as vasoactive effects (vasodilatation,
vasoconstriction). These effects at the B2 receptor are responsible for BK's role in numerous

25  diseases, such as inflammation, cardiovascular disease, and pain. Hence agents that block the

binding of BK to its B2 receptor can inhibit or at least alleviate the pathogenic events.

Numerous peptide and non-peptide antagonists of BK B2 receptor have been described in
the prior art. For instance, WO 2006/40004, WO 03/103671, WO 03/87090, WO00/23439,
30 WO 00/50418, WO 99/64039, WO 97/41104, WO 97/28153, WO 97/07115, WO 96/13485,
EP 0 795 547, EP 0 796 848, EP 0 867 432, and EP 1 213 289 disclose quinoline compounds
that are BK B2 receptor antagonists.



WO 2008/116620PCT/EP2008/002316 2 In view of the severe conditions associated with a
pathophysiological level of bradykinin, both acute and chronic, there is still a need for highly selective
B2 receptorWidatii¥idreMaving improved properties. 5Therefore, the probleP¢ Tik@apRAMG281€ present
invention is to provide highly selective B2 receptor modulators, preferably having improved properties.
The problem underlying the present invention is solved by the subject matter of the attached claims. In
a first aspect the problem underlying the instant applicaﬂon Is solved by a sompound of the formula (1):
In view of the severe conditions associated with a pathophysiological level of bradykinin,
both acute and chronic, there is still a need for highly selective B2 receptor modulators having

improved properties.

5 Therefore, the problem underlying the present invention is to provide highly selective B2

receptor modulators, preferably having improved properties.

The problem underlying the present invention is solved by the subject matter of the attached

claims.
10
In a first aspect the problem underlying the instant application is solved by a sompound of the
formula (I):
R” RS
8 17
R N R
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or a pharmacologically acceptable salt, solvate, or hydrate thereof, wherein

A is a 6-membered heteroaryl having from 1 to 3 heteroatoms each independently

selected from N or O, wherein said 6-membered heteroaryl is substituted with from 2 to 4

20  substituents each independently selected from halogen atom, oxygen atom, hydroxy, cyano,

amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl;

R® is halogen atom, hydroxy, cyano, nitro, mercapto, alkyl, alkenyl, alkynyl, or
25  heteroalkyl,



or a pharmacologically acceptable salt, solvate, or hydrate thereof, wherein A is a 6-membered
heteroaryl having from 1 to 3 heteroatoms each independently selected from N or O, wherein said
6-memberedRUBEAIS substituted with from 2 to 4 20 substituents eachB&dER2AEMAI Kelected
from halogen atom, oxygen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl,
or heteroaralkyl; WO 2008/116620PCT/EP2008/002318 3 R6 is optionally substituted alkyl;
optionally substituted alkenyl; 5-membered heterocycloalkyl having from 1 to 3 heteroatoms each
independently RélesstedftaonallyO sutStitrteyclabitiyl, whtoenlgaisubstieederatkdistt rosyaaabatedr
cycloalkoy! o cubsituler i, om o § susiientz each Rdshendentiv sciacted fom, halggen aom.
oxygen atorﬁ,ego ﬁ}jlc rooxy;ycyano, mino, nitro, mercap{%, a?kg}l, alkenyl, a Ilélynyﬁche(%ergg}kyr, y%lioalkyl,
heterocycloalkyt]edkigyty cihetieyh btk foalkpibyotdalieytraryt]bdialoarydyelwdlkyl, ais satestimtatyith
5-membered heteroaryl having from 1 to 4 heteroatgms each i endently selected from N, 0 or S,
wherein Sa%lr(? @n&e%%b%/rgﬁaﬁté}%%és‘ry A& 0BsTRG (e)zaar(lv%vpih rger%t t?@%ﬁ%%ﬁ%ggng%%tho?(rY&gBe%t&gﬁtly

selectéd fragaltvaipgepanksmamingg emitatg nmdryaiptxy athpdnalkidpmintkynido, mttcatitg], atydl calkgiy |,
alkynyl, heteroalkyl, optiopall stituted aryl or optionally substituted heteroaryl; or RL s
5-memberé8tﬁré)tc r‘ggéic[fggflky%ﬁgﬁ?ﬁi ngﬂ% t(lgx %ﬁ%‘g?l?%@%’nﬁﬁ’éﬂe‘%h i%ragpe?rlle 8ﬁ¥%éle§é§ ¥}bm°N, 0
or S, or cytietatiogtalidglrSimemdbéred cmteevery hbtenngy onlkl/ tor 4 hetgctaddhyt isamhbitdepeddaittiyfrom
0 to 4 substituents gach,i endently selected from hal atom, oxygen. atom, hydrox no,
amino, nit S RSLAE N B e Rl el S S SR TR O i
heteroallcydabstivadintg eaoH, indeperaieitlgradksdtat freterbaliegkn| atomb-mempbe mdrhetydranyt, hapang, from
1 to 4 fetefoatoms cachindependehly SHRSISE IRTHM, GEESalOE SRLSAS TRRRSEY aryt or

optionally substituted heteroaryl; or -S-R'°;

R'® is 5-membered heterocycloalkyl having from 1 to 3 heteroatoms each independently

selected from N, O or S, or cycloalkyl, wherein said 5-membered heterocycloalkyl or

15  cycloalkyl is substituted with from 0 to 4 substituents each independently selected from

halogen atom, oxygen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl,

heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl,

heteroaryl, aralkyl, or heteroaralkyl; or 5-membered heteroaryl having from 1 to 4

heteroatoms each independently selected from N, O or S, wherein said 5-membered

20  heteroaryl is substituted with from 0 to 4 substituents each independently selected from

halogen atom, oxygen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl,

heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl,
heteroaryl, aralkyl, or heteroaralkyl;

25 R’ is hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro, alkyl, or heteroalkyl;
R® is hydrogen atom or halogen atom;
and

R'” is hydrogen atom or halogen atom.

30 In an embodiment of the first aspect of the present invention the compound the heteroaryl A

comprises 1 to 3 nitrogen atoms.



20 heteroaryl is substituted with from 0 to 4 substituents each independently selected from halogen
atom, oxygen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroallcyl,
cycloalkyl, N P88YEI6aReyYI, alkylcycloalkyl, heteroalkylcycloalkyl, aryl, hetdHoAAF 249818823
heteroaralkyl; 25R7 is hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro, alkyl, or
heteroalkyl; R8 is hydrogen atom or halogen atom; and R17 is hydrogen atom or halogen atom. 30 In
an embodiment of the first aspect of the present inventidn the compound the heteroaryl A comprises 1
to 3 nitrogen atoms. WO 2008/116620PCT/EP2008/002316 4 In an embodiment of the first aspect of
the presentrirvesttiboddmentdthe first aspect of the present invention A is

R1 / R4
w\\Y,lz
wherein
5 W is N, NO or CR?;
Y is N, NO or CR?;
Zis N, NO or CR?;

with the proviso that at least one of W, Y or Z is N or NO;
R' is halogen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl,
10  heteroalkyl, or heteroalkylcycloalkyl;

R? is hydrogen atom, hydroxyl, halogen atom, cyano, nitro, mercapto, alkyl, alkenyl,
alkynyl, or heteroalkyl;

R? is hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl,
alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl,

15  heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl;

R* is halogen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl,
heteroaryl, aralkyl, or heteroaralkyl; and

R’ is hydrogen atom, halogen atom, or C;-Cgalkyl.

20
In an embodiment of the first aspect of the present invention RS is
R1 1
A3_|_A4
A/2 \ //\AS
\A1\R12
wherein
25 Al A%, A3, A* and A’ are each independently selected from O, S, N, N-H, NO, C, or C-

H; and



R4 Wc.Z wherein 5W is N, NO or CR9; Y is N, NO or CR2; Z is N, NO or CR3; with the proviso that
at least one of W, Y or Zis N or NO; R1 is halogen atom, hydroxy, cyano, amino, nitro, mercapto,
alkyl, alkeny¥ QR&M8N16PBMeteroalkyl, or heteroalkylcycloalkyl; R2 is hydroB€R/BR3ASH0FEXyI,
halogen atom, cyano, nitro, mercapto, alkyl, alkenyl, alkynyl, or heteroalkyl; R3 is hydrogen atom,
halogen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl,
alkenyl,alkynyl,heteroalkyl,cycloalkyl,heterocycloalkyl,aﬁ(ylcycloalkyl,

R'" and R'? are each independently selected from hydrogen atom, halogen atom, hydroxy,
cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,

heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or

heteroaralkyl.
5
In an embodiment of the first aspect of the present invention Réis
R1 1
A3_ — A4
A2 C A5
\/l\ 7 R12
S
.
M,
wherein
10 Al A% A3 A* and AS are each independently selected from O, S, N, N-H, NO, C, or C-
H; and

R'' and R are each independently selected from hydrogen atom, halogen atom, hydroxy,
cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or

15  heteroaralkyl.

In an embodiment of the first aspect of the present invention
R* is selected from heteroalkyl, heterocycloalkyl, heteroalkylcykloalkyl, aralkyl or
heteroaralkyl;
20 W is CR’;
Y is N, NO or CR%;
Z is N, NO or CR?;
with the proviso that at least one of Y or Z is N or NO;
R! is halogen atom, hydroxy, cyano, -O- C;-Cealkyl or C;-Cgalkyl;
25 R? is hydrogen atom, halogen atom, hydroxy, cyano, -O- C;-Cealkyl or C;-Cgalkyl; and
R? is hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro, -O-alkyl or alkyl.



15heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl; R4 is halogen atom, hydroxy,
cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroallcyl, cycloalkyl, heterocycloalkyl,
alkylcycloal Ry PO&tdedPdyicycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralRUT&RFRYM2Bdrogen
atom, halogen atom, or C1-C6allcyl. 20 In an embodiment of the first aspect of the present invention
R6 is wherein 25A1, A2, A3, A4, and A5 are each independently selected from O, S, N, N-H, NO, C, or
C- H; and WO 2008/116620PCT/EP2008/002316 5
In an embodiment of the first aspect of the present invention R* is selected from the groups
S-Y:L, -S-Y:-CO-NR®R®’, -Y*NR°CO-NR’R®, -Y®:NR°’-CO-O-R°, -Y®NR°-CO-R’,
_Y®-0-CO-NR’R®, -Y®-CO-NR*R®, -Y*-CO-NR‘L, -O-Y*CO-NR*R®, -Y*NR®-CO-L, -Y*L,
-Y?-0-CO-O-R®, -Y*-0-CO-R®, -Y*-NR®%SO,-NR°R’, -Y*-S0,-NR°R®, or -Y*NR®-SO,-R",
5  wherein
Y?is a bond, a C;-Cgalkylene, a C,-Cgalkenylene or a C,-Csalkynylene;
R? is hydrogen atom, C;-Cgalkyl, C,-Csalkenyl, C,-Cealkynyl or is joined to R to form a
4- to 10-membered cycloalkyl or heterocycloalkyl;
R® is hydrogen atom, C;-Cgalkyl, C,-Cealkenyl, Co-Cealkynyl, or taken together with R®
10  to form a 4- to 10-membered cycloalkyl or heterocycloalkyl;
R® and R® are each independently selected from hydrogen atom, an optionally substituted
C,-Cgalkyl, an optionally substituted C,-Cgalkenyl, or an optionally substituted C,-Cgalkynyl;
and
L is a cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl,
15  optionally substituted heteroaryl, aralkyl, or heteroaralkyl.

In an embodiment of the first aspect of the present invention R* is

R13 ﬁ
%/kxa/ Xb\xc/ R™®
||Q14 |L15

20 wherein

X?%is N, O or CH;

X"is C, S or S=0;

X°isN, O or CH;

RB , if present, is C;-Cgalkyl;
25 R™ if present, is C;-Cgalkyl, C,-Cgalkenyl or joined to R" to form

1) a 5- to 10-membered cycloalkyl;
(i) a 5- to 10-membered heterocycloalkyl;
(ili)  a 5- to 10-membered heteroaryl; or
(iv)  a6-to 10-membered aryl;

30 R" is alkyl, alkenyl, or joined to R to form



R11 and Ri2 are each independently selected from hydrogen atom, halogen atom, hydroxy, cyano,
amino, nitro, mercapto, alkyl, alkenyl, allcynyl, heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl,
heteroalkylcYQGANBYILo4M), heteroaryl, arallcyl, or heteroarallcyl. 5 In an emBSEFTEAHI4RE First aspect
of the present invention R6 is R11 A3:1=A4 A5 'Ri2 wherein 10A1, A2, A3, A4, and A5 are each
independently selected from 0, S, N, N-H, NO, C, or C- H; and RH and R12 are each independently
selected from hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl,
alkynyl, heteroallcyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloallcyl, aryl, heteroaryl,
arallcyl, or 15H@teroasafkyth I9-anearhbrsdinyshealkifhe first aspect of the present invention

(i)  a5-to 10-membered heterocycloalkyl;
(ili)  a5- to 10-membered heteroaryl; or
(iv)  a6-to 10-membered aryl; and/or
5 if R' is taken together with R'® to form

@) a 4- to 10-membered cycloalkyl;
(i1) a 4- to 10-membered heterocycloalkyl;
(ili)  a 5- to 10-membered heteroaryl; or
(iv)  a6-to 10-membered aryl; and

10 R'® is hydrogen, alkyl, alkenyl, aryl, heteroaryl or taken together with R" to form
6] a 4- to 10-membered cycloalkyl;
(i)  a4-to 10-membered heterocycloalkyl;
(ili)  a 5- to 10-membered heteroaryl; or
(iv)  a6-to 10-membered aryl.

15
In an embodiment of the first aspect of the present invention R'is

R O

wherein
RBis hydrogen atom or C;-Csalkyl;
20 R'® and R are each independently selected from hydrogen atom, halogen atom, hydroxy,
cyano, amino, nitro, C;-Cealkyl, -O-C,-Cgalkyl, -CO-NR®*R®, or -SO,-NR°R®, wherein
R? and R® are each independently selected from hydrogen atom, or C1-C6alkyl.

In an embodiment of the first aspect of the present invention R’ is halogen atom, cyano, or C;-

25  Cealkyl.

In an embodiment of the first aspect of the present invention R’, R® and R!” are each

independently selected from H or F.



R4 is selected from heteroalkyl, heterocycloalkyl, heteroalkylcykloalkyl, aralkyl or heteroaralkyl; 20W is
CR9; Y is N, NO or CR2; Z is N, NO or CR3; with the proviso that at least one of Y or Z is N or NO; RI
is halogen MEMR2OBAEE3P, cyano, -0- CI-C6allcyl or Ci-C6alkyl; 25R2 is hyd FSgeRPAf9R0BAl6gen atom,
hydroxy, cyano, -0- CI-C6alkyl or C1-C6alkyl; and R3 is hydrogen atom, halogen atom, hydroxy,
cyano, amino, nitro, -0-alkyl or alkyl. WO 2008/116620PCT/EP2008/002316 6 In an embodiment of
the first aspect of the present invention R4 is selected fm the groups

In an embodiment of the first aspect of the present invention R’ is methyl or ethyl.

In an embodiment of the first aspect of the present invention R®is selected from the groups:
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In an embodiment of the first aspect of the present invention
R! is methyl, Cl, F, CN, or O-CH3;

10 W is CH;
Y is N, NO, CH, C-CH3, C-OH, or C-OCHj3;



-S-Ya-L, syacoNrRI, Ya-NRe-CO-Nab,-Ya-NRe-CO-le, -Ya-O-CO-Nnb, -Ya-CO-NRaRb,
yacoNRcL-0-Ya-CO-NRaRb, -Ya-NRe-CO-L, -Ya-L, -Ya-NRe-S02-Nab, -r-S02-NR aRb, or
-Ya-NRa-SO¥(RE0&MeRdein r is a bond, a C1-C6alkylene, a C2-C6alkeny|d{elGiP3008002846ky-nylene;
Ra is hydrogen atom, Ci-C6alkyl, C2-C6alkenyl, C2-C6alkynyl or is joined to Rb to form a 4- to
10-membered cycloalkyl or heterocycloallcyl, Rb is hydrogen atom, C1-C6alkyl, C2-C6alkenyl,
C2-C6alkynyl, or taken together with le 10 to form a 4- t® 10-membered cycloalkyl or heterocycloalkyl;
Re and Re are each independently selected from hydrogen atom, an optionally substituted C1-C6alkyl,
an optionally sébstNuMNQ,CCHCCadnyG-OHroofHONEy, sudstituted C2-C6alkynyl; and Lisa

cycloalkyl, heterqﬁ)(ﬁgoarlky,&sglﬁﬁﬂﬁlg%l%ln eh?@;p&lf;{gc?d%gwl, aryl, 150ptionally substituted
alkyl. odi Irs

heteroaryl, aramy, or heteroar nanem ment of the first aspect of the present invention R4 is
R130
In an embodiment of the first aspect of the present invention R* is
5
RB® 0
g )\N R20
9
R21
wherein
R is hydrogen atom or methyl;
R?is CL F, cyano, or CF3; and
10 R* is hydrogen atom or F

In an embodiment of the first aspect of the present invention wherein R’ R® and R" are H.

In an embodiment of the first aspect of the present invention the compound according to the p
15 resnet invention, or a salt or solvate thereof, exhibits an ICsy of 500 nM or less in a standard

in vitro BK B2 receptor-mediated assay.

In a second aspect the problem underlying the present invention is solved by a compound,
whereby such compound is preferably a compound according to the first aspect of the present
20  invention, which is:
1-{3-[4-(5-Chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-4-methyl-pyridin-2-
ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
1-{4-Chloro-3-[4-(5-chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
25 1-{4-Chloro-3-[4-(5-chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl}-2-ox0-1,2-dihydro-pyridine-3-carbonitrile,
1-{4-Methyl-3-[2-methyl-4-(4-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,



I ' yb016 rXat' )(cl A14A15 20whereinris N, 0 or CH; X"is C, S or S=0; Xe is N, 0 or CH; R13, if
present, is Cl-C6alkyl; 25-14, if present, is C1-C6alkyl, C2-C6alkenyl or joined to R15 to form (i) a 5- to
10-member¥O3RBIG (i) a 5- to 10-membered heterocycloallcyl; (iii)) a FAHRRMMEMBEIE
heteroaryl; or (iv) a 6- to 10-membered aryl;

10

1-{4-Chloro-3-[4-(5-chloro-1-methyl-1H-imidazol-2-yl)-2-methyl-quinolin-8-
yloxymethyl]-pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
1-{5-Chloro-2-methoxy-4-[2-methyl-4-(2-methyl-2H-[1,2,4]triazol-3-yl)-quinolin-8-
yloxymethyl]-pyridin-3-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
5 1-(3-{4-[4-(2-Amino-ethoxy)-1H-pyrazol-3-yl]-2-methyl-quinolin-8-yloxymethyl} -4-
methyl-pyridin-2-ylmethyl)-3-trifluoromethyl- 1H-pyridin-2-one,
1-{4-Chloro-3-[4-(1,5-dimethyl-1H-imidazol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-
pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
1-{3-[4-(4-Hydroxymethyl-2H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-4-
10  methyl-pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
N-(3-{2-Methyl-8-[4-methyl-2-(2-0x0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-
3-ylmethoxy]-quinolin-4-yl}-1H-pyrazol-4-ylmethyl)-acetamide,
1-{3-[4-(4-Aminomethyl-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-4-methyl-
pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
15 N-(5-{8-[4-Chloro-2-(2-ox0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-yl}-1H-pyrazol-4-ylmethyl)-acetamide,
2-{8-[4-Chloro-6-methyl-2-(2-oxo-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-yl}-3-methyl-3H-imidazole-4-carbonitrile,
1-{4-Chloro-6-methyl-3-[2-methyl-4-(4-methyl-2H-pyrazol-3-yl)-quinolin-8-
20  yloxymethyl]-pyridin-2-ylmethyl}-2-oxo-1,2-dihydro-pyridine-3-carbonitrile,
1-{4-Chloro-6-methyl-3-[2-methyl-4-(4-methyl-1H-pyrazol-3-yl)-quinolin-8-
yloxymethyl]-pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
5-{8-[4-Chloro-2-(2-0x0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-yl1}-3-methyl-3H-imidazole-4-carbonitrile,
25 1-{4-Chloro-3-[4-(4-chloro-thiazol-5-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl}-2-0x0-1,2-dihydro-pyridine-3-carbonitrile,
1-{4-Chloro-3-[4-(5-cyano-1-methyl-1H-pyrrol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-
6-methyl-pyridin-2-ylmethyl}-2-o0xo0-1,2-dihydro-pyridine-3-carbonitrile,
1-{3-[4-(5-Chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-4-methoxy-pyridin-2-
30  ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
1-{4-Chloro-3-[4-(5-cyano-1-methyl-1H-pyrrol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-
pyridin-2-ylmethyl}-2-ox0-1,2-dihydro-pyridine-3-carbonitrile,



30R15 is alkyl, alkenyl, or joined to R14 to form WO 2008/116620PCT/EP2008/002316 7 a 5- to
10-membered cycloallcyl; (i) a 5- to 10-membered heterocycloalkyl; (iii) a 5- to 10-membered
heteroaryl; 8Y@@)@/B14624 0-membered aryl; and/or 5if R15 is taken togetheP GlitRPRIOS/88283m (i) a 4- to
10-membered cycloalk-y1; (ii) a 4- to 10-membered heterocycloalkyl; (iii) a 5- to 10-membered
heteroaryl; or

11
5-{8-[4-Chloro-6-methyl-2-(2-0x0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-y1}-1-methyl-1H-pyrrole-2-carboxylic acid amide,
5-{8-[4-Chloro-2-(3-cyano-2-oxo-2H-pyridin-1-ylmethyl)-6-methyl-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-yl}-1-methyl-1H-pyrrole-2-carboxylic acid amide,
5 1-{4-Chloro-3-[4-(4-hydroxymethyl-2H-pyrazol-3-yl)-2-methyl-quinolin-8-
yloxymethyl]-pyridin-2-ylmethyl}-3-trifluoromethyl-1 H-pyridin-2-one,
1-{4-Chloro-3-[4-(4-hydroxy-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-6-
methyl-pyridin-2-ylmethyl}-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile,
1-{4-Chloro-3-[4-(4-hydroxy-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-6-
10  methyl-pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
1-{4-Chloro-3-[4-(4-fluoro-pyrazol-1-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl}-2-0x0-1,2-dihydro-pyridine-3-carbonitrile,
1-{3-[4-(5-Chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-4-methoxy-pyridin-2-
ylmethyl}-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile,
15 2-{8-[5-Fluoro-2-methoxy-3-(2-0xo0-3-trifluoromethyl-2H-pyridin- 1-ylmethyl)-pyridin-4-
ylmethoxy]-2-methyl-quinolin-4-yl}-3-methyl-3H-imidazole-4-carbonitrile,
1-{4-Chloro-6-methyl-3-[2-methyl-4-(5-methyl-1H-imidazol-4-yl)-quinolin-8-
yloxymethyl]-pyridin-2-ylmethyl}-2-oxo-1,2-dihydro-pyridine-3-carbonitrile,
1-(1-{4-Chloro-3-[2-methyl-4-(4-methyl-1H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
20  pyridin-2-yl}-ethyl)-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile,
1-(1-{4-Chloro-3-[4-(4-hydroxy-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-
pyridin-2-yl}-ethyl)-2-ox0-1,2-dihydro-pyridine-3-carbonitrile,
5-{8-[4-Chloro-2-(3-cyano-2-oxo-2H-pyridin-1-ylmethyl)-pyridin-3-ylmethoxy]-2-
methyl-quinolin-4-yl}-1-methyl-1H-pyrrole-2-carboxylic acid amide,
25 1-{4-Chloro-3-[4-(4-fluoro-pyrazol-1-yl)-2-methyl-quinolin-8-yloxymethyl]-pyridin-2-
ylmethyl}-2-oxo-1,2-dihydro-pyridine-3-carbonitrile,
1-(1-{4-Chloro-3-[4-(4-hydroxy-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-6-
methyl-pyridin-2-yl}-ethyl)-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile,
1-{4-Chloro-6-methyl-3-[2-methyl-4-(3-methyl-isoxazol-4-yl)-quinolin-8-yloxymethyl]-
30 pyridin-2-ylmethyl}-2-o0x0-1,2-dihydro-pyridine-3-carbonitrile,
1-{5-Chloro-4-[4-(5-cyano-1-methyl-1H-pyrrol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-
2-hydroxy-pyridin-3-ylmethyl}-2-0x0-1,2-dihydro-pyridine-3-carbonitrile,



(iv) a 6- to 10-membered aryl; and 10R16 is hydrogen, alkyl, alkenyl, aryl, heteroaryl or taken together
with R15 to form (i) a 4- to 10-membered cycloallcyl; (ii) a 4- to 10-membered heterocycloalkyl; (iii) a 5-
to 10-memb¥RAMAE LA yI: or (iv) a 6- to 10-membered aryl. 15 In an embB&HHEHSYME st aspect
of the present invention R4 is R19 0 E-1-N R19 wherein

12

1-{4-Methoxy-6-methyl-3-[2-methyl-4-(4-methyl-1H-pyrazol-3-yl)-quinolin-8-
yloxymethyl]-pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
1-{4-Chloro-3-[4-(4-hydroxymethyl-1H-pyrazol-3-yl)-2-methyl-quinolin-8-
yloxymethyl]-6-methyl-pyridin-2-ylmethyl}-2-oxo-1,2-dihydro-pyridine-3-carbonitrile,
5 1-{4-Chloro-3-[4-(5-fluoro-thiazol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl}-2-0x0-1,2-dihydro-pyridine-3-carbonitrile

In a third aspect the problem underlying the present invention is solved by a pharmaceutical
composition that comprises one or more compounds according to the first and/or second
10  aspect of the present invention and, optionally, at least one carrier substance, excipient and/or

adjuvant.

In an embodiment of the third aspect the pharmaceutical composition is formulated as an
aerosol, a cream, a gel, a pill, a capsule, a syrup, a solution, a transdermal patch or a

15 pharmaceutical delivery device.

In a fourth aspect the problem underlying the present invention is solved by a method of
inhibiting binding of BK to a BK B2 receptor in vitro, the method comprising contacting the
BK B2 receptor with at least one compound according to the first and/or second aspect of the
20 present invention or a salt thereof, under conditions and in an amount sufficient to detectably

inhibit binding of BK or any other substance to the BK B2 receptor.

In a fifth aspect the problem underlying the present invention is solved by a method for
localizing or detecting a BK B2 receptor in a tissue, preferably a tissue section, in vitro,
25  comprising:

(a) contacting a tissue sample containing the BK B2 receptor with a detectably labeled
compound according to the first and/or second aspect of the present invention under
conditions that permit binding of the compound to the BK B2 receptor; and

(b) detecting the bound compound.

30
In an embodiment of the fifth aspect the compound is radiolabeled, fluorescence-labeled or

luminescence-labeled, or labeled with an antibody.



R13 is hydrogen atom or Ci-C6alkyl; 20R18 and R19 are each independently selected from hydrogen
atom, halogen atom, hydroxy, cyano, amino, nitro, C1-C6alkyl, -0-C1-C6alkyl, -CO-Nab, or -S02-Nab,
wherein Ra We29386 @ ach independently selected from hydrogen atom PSfTEEEROGHABI6  |n an
embodiment of the first aspect of the present invention R5 is halogen atom, cyano, or CI-25C6alkyl.
WO 2008/116620PCT/EP2008/002316 8 In an embodiment of the first aspect of the present invention
R5 is methyl or ethyl. In an embodiment of the first aspé%t of the present invention R6 is selected from
the groups:

In a sixth aspect the problem underlying the present invention is solved by the use of a
compound according to the first and/or second aspect of the present invention or of a
pharmaceutical composition according to the third aspect of the present invention for the

5  manufacture of a medicament for the treatment and/or prevention of a disease or a condition.

In an embodiemt of the sixth aspect of the present invention the condition or disease is

responsive to BK B2 receptor modulation.

10 In an embodiment of the sixth aspect the condition is skin disorders; eye diseases; ear
diseases; mouth, throat and respiratory diseases; gastrointestinal diseases; liver, gallbladder
and pancreatic diseases; urinary tract and kidney diseases; diseases of male genitale organs
and female genitale organs; diseases of the hormone system; metabolic diseases;
cardiovascular diseases; blood diseases; lymphatic diseases; disorders of the central nervous

15  system; brain disorders; musculoskeletal system diseases; allergy disorders; pain; infectious
diseases; inflammatory disorders; injuries; immunology disorders; cancers; hereditary

diseases; or edema.

In a seventh aspect the problem underlying the present invention is solved by a method for the
20 treatment of a subject which is in need of such treatment, comprising the administration of a
compound according to the first and/or second aspect of the present invention of of a

pharmaceutical composition according to the third aspect.

BK B2 receptor modulators provided herein exhibit high activity on human BK B2
25  receptor (i.e., an inhibition constant (ICso) for competition with binding of labelled BK to
human BK B2 receptor of less than 5 micromolar) or very high activity on human BK B2
receptor (i.e., an ICso for competition with the binding of labelled BK to human BK B2
receptor of preferably less than 50 nanomolar). In certain embodiments, such modulators
exhibit a high activity on BK B2 receptors of species other than human, e.g. rat, mouse,

30  gerbil, guinea pig, rabbit, dog, cat, pig, or cynomolgus monkey.



In an embodiment of the first aspect of the present invention Rl is methyl, Cl, F, CN, or 0-CH3; 10W is
CH; Yis N, NO, CH, C-CHS3, C-OH, or C-OCH3; WO 2008/116620PCT/EP2008/002316 9 Z is N, NO,
CH, C-CH3VQ8/8162OCH3; and with the proviso that at least one of Y S{CA/EPROGYNE1¢n an
embodiment of the first aspect of the present invention R4 is 5 R13 0

14

The activity and more specifically pharmacological activity of the B2 receptor modulators
according to the present invention can be assessed using appropriate in vitro assays. For
instance, the ICsq values of the modulators according to the present invention for B2 receptor
may be determined via a radioligand binding assay, such as the assay provided in Example

5 754, which is thus an embodiment of a standard in vitro BK B2 receptor-mediated assay.
Inhibitory effects of the B2 receptor modulators provided herein for B2 receptor may be
determined, for example, via calcium mobilization assay, such as the assay provided in

Example 755.

10 Preferred compounds of the invention have an ICsy (half-maximal inhibitory
concentration) of about 5 micromolar or less, still more preferably an ICsq of about 500 nM or
less, or even 50 nM or less, even more preferably an ICsy of about 10 nM or less, or even 1

nanomolar or less in the assays mentioned above.

15 The present invention further provides, within other aspects, pharmaceutical compositions
comprising at least one BK B2 receptor modulator as described herein, in combination with a
physiologically acceptable carrier or excipient. Processes for preparing such pharmaceutical
compositions are also provided. Such compositions are particularly useful in the treatment of
B2 receptor-mediated diseases as described below.

20

These and other aspects of the present invention will become apparent upon reference to

the following detailed description.

Compounds are generally described herein using standard nomenclature. For compounds

25  having asymmetric centers, it should be understood that (unless otherwise specified) all of the
optical isomers and mixtures thereof are encompassed. Compounds with two or more
asymmetric elements can also be present as mixtures of diastereomers. In addition,
compounds with carbon-carbon double bonds may occur in Z- and E- forms, with all isomeric
forms of the compounds being included in the present invention unless otherwise specified.

30  Where a compound exists in various tautomeric forms, a recited compound is not limited to
ahy one specific tautomer, but rather is intended to encompass all tautomeric forms. Recited

compounds are further intended to encompass compounds in which one or more atoms are



N20 R21 wherein le3 is hydrogen atom or methyl; le is Cl, F, cyano, or CF3; and 10 K is hydrogen
atom or F In an embodiment of the first aspect of the present invention wherein 127, R8 and R" are H.
In an embodHREABI6faFirst aspect of the present invention the compoundP43¢EFaNG/ 62816 p
15resnet invention, or a salt or solvate thereof; exhibits an 1050 of 500 nM or less in a standard in vitro
BK B2 receptor-mediated assay. In a second aspect the problem underlying the present invention is
solved by a compound, whereby such compound is prelféeably a compound according to the first
aspect of the present

replaced with an isotope (i.e., an atom having the same atomic number but a different mass

number). By way of general example, and without limitation, isotopes of hydrogen include

tritium and deuterium and isotopes of carbon include e, B3¢, and MC.

5 Compounds according to the formulas provided herein, which have one or more
stereogenic centers, have an enantiomeric excess of at least 50%. For example, such
compounds may have an enantiomeric excess of at least 60%, 70%, 80%, 85%, 90%, 95%, or
98%. Some embodiments of the compounds have an enantiomeric excess of at least 99%. It
will be apparent that single enantiomers (optically active forms) can be obtained by

10  asymmetric synthesis, synthesis from optically pure precursors or by resolution of the
racemates. Resolution of the racemates can be accomplished, for example, by conventional
methods such as crystallization in the presence of a resolving agent, or chromatography,

using, for example a chiral HPLC column.

15 Certain compounds are described herein using a general formula that includes variables
(e.g, A, R-R'?, W, Y, Z). Unless otherwise specified, each variable within such a formula is
defined independently of any other variable, and any variable that occurs more than one time
in a formula is defined independently at each occurrence. Thus, for example, if a group is
shown to be substituted with 0-2 R”, the group may be unsubstituted or substituted with up to

20 two R’ groups and R’ at each occurrence is selected independently from the definition of R".
Also, combinations of substituents and/or variables are permissible only if such combinations
result in stable compounds (i.e., compounds that can be isolated, characterized and tested for

biological activity).

25 The term "8-(heteroarylmethoxy)quinoline", as used herein, refers to compounds of
formula (I) provided herein, as well as salts and preferably pharmaceutically acceptable salts

thereof. It will be apparent that such compounds may be further substituted as indicated.

A "pharmaceutically acceptable salt" of a compound disclosed herein is an acid or base
30 salt that is generally considered in the art to be suitable for use in contact with the tissues of
human beings or animals without excessive toxicity or carcinogenicity, and preferably

without irritation, allergic response, or other problem or complication. Such salts include



20invention, which is:
1-1314-(5-Chloro-thiazol-4-y1)-2-methyl-quinolin-8-yloxymethyl]-4-methyl-pyridin-2-
ylmethy!l-3-MWARMSMEW$RP -1H-pyridin-2-one, PCT/EP2008/002316
1-{4-Chloro-314-(5-chloro-thiazol-4-y1)-2-methyl-quinolin-8-yloxymethy1]-6-methylpyridin-2-yImethy1}-
3-trifluoromethyl-1H-pyridin-2-one,

251-{4-Chloro-314-(5-chloro-thiazol-4-y1)-2-methyl- qun*élln 8-yloxymethy1]-6-methyl-
pyridin-2-ylmethy11-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile,

1-14-Methwlirgt 2l aieilorhahict acidtbalts bif opsie obSdylgsostioblis-8rylnaynastivell as alkali or organic
pyridin-2- yI eth §3 -trifluor meth gldln :2-one, WO 2008/116620PCT/EP2008/002316 10
1-{4- ChIorS ¥( cb%FS Vﬁétsfwﬁ' i‘?—fp% RV ﬁs 2-methyl-quinolin-8-

yloxymethylkpyridin-2-ylmethyl} -3- trlfluoromethyl 1H-pyridin-2-one,

1-{5-Ch|or0-2$1 %) -412- met_ %?i-ésﬁnﬁg%ﬂ 12 4étr|a Olm}{% qglngall 1% °f acids such as

yloxymethyll-pyH pyrl |n- -one,
51-(3-54-[4h§%ﬂﬂmetbh5yﬁ%ﬁiﬁ®&rﬁ@bﬁeﬂb&mhﬂ;ghcmhqlIﬁu&@(ioxyﬂhﬁﬂ‘lyj}sm&mic, sulfanilic,
methyl-pyrfglrr;n?cylnggltu A)eguﬂ:lfluorometttﬂ '_itgg Idmb%x?z%%e sulfonic, ethane disulfonic, 2-
hydroxyethylsulfonic, nitric, benzoic, 2-acetoxybenzoic, citric, tartaric, lactic, stearic,
salicylic, glutamic, ascorbic, pamoic, succinic, fumaric, maleic, propionic, hydroxymaleic,
hydroiodic, phenylacetic, alkanoic such as acetic, HOOC-(CH;),-COOH where n is any
10 integer from 0 to -4 (i.e., 0, 1, 2, 3, or 4) and the like. Similarly, pharmaceutically acceptable
cations include, but are not limited to sodium, potassium, calcium, aluminum, lithium and
ammonium. Those of ordinary skill in the art will recognize further pharmaceutically
acceptable salts for the compounds provided herein. In general, a pharmaceutically acceptable
acid or base salt can be synthesized from a parent compound that contains a basic or acidic
15 moiety by any conventional chemical method. Briefly, such salts can be prepared by reacting
the free acid or base forms of these compounds with a stoichiometric amount of the
appropriate base or acid in water or in an organic solvent, or in a mixture of the two.

Generally, the use of nonaqueous media, such as ether, ethyl acetate, ethanol, isopropanol or

acetonitrile, is preferred.

20
It will be apparent that each compound of formula I may, but need not, be present as a
hydrate, solvate or non-covalent complex. In addition, the various crystal forms and
polymorphs are within the scope of the present invention, as are prodrugs of the compounds
of formula (I) provided herein.
25

A "prodrug" is a compound that may not fully satisfy the structural requirements of the
compounds provided herein, but is modified in vivo, following administration to a subject or
patient, to produce a compound of formula I provided herein. For example, a prodrug may be
an acylated derivative of a compound as provided herein. Prodrugs include compounds

30  wherein hydroxy, carboxy, amine or sulfhydryl groups are. bonded to any group that, when
administered to a mammalian subject, cleaves to form a free hydroxy, carboxy, amino, or

sulfhydryl group, respectively. Examples of prodrugs include, but are not limited to, acetate,



1- {4-Chloro-314-(1,5-dimethy1-1H-Unidazol-2-y1)-2-methyl-quinolin-8-yloxymethyl]-
pyridin-2-ylmethyll -3 -trifluoromethy1-1H-pyridin-2-one, 1-

{344-(4-Hy WX ¢8thg$20 H-pyrazol-3-y1)-2-methyl-quinolin-8-yloxymethy|] B T/EP2008/002316
10methyl-pyridin-2-ylmethy11-3-trifluoromethyl-1H-pyridin-2-one, N-(3-
{2-Methy1-814-methy1-2-(2-oxo0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin3-ylmethoxykquinolin-4
-y1} -1H-pyrazol-4-ylmethyl)-acetamide, 1- 17
{314-(4-Arninomethy1-1H-pyrazol-3-y0-2-methyl-quinolin-8-yloxymethyl]-4-methylpyridin-2-ylmethyl} -3
-trifluoromedtiatt Hphysphate -ane bebpd4te- derivatives of alcohol and amine functional groups within

{844-Chlorq-2-(2-ox0-3-trifluor thy1-2H-pyridin-1-ylmethyl)-pyridin-3- .

yimethoy [ FUT R BT S PELFIn ) FASEHER GRS ROAA A R vidad herin may b prepared
{844-Chlorpy6edifying-(Ritetoddrifiroupnephadent-py ritin- topipetingy - pyridicls- a way that the
ylmethoxy]-2-methyl-quinolin-4-y1} -3-methyl-314-Unjdazole-4-carbonitrile, 1-

Ui Chloro.GRBBRISH AR SIFGT O L0 ) BRSPS SRR 50
yloxyngethylkpyridin-2-ylmethy11-2-oxo-1,2-dihydro-pyridine-3-carbonitrile, 1-

-quinolin-§-

{4-Chloro-6-methy1-312-methy1-4-(4-methyl-1H-pyrazol-3-y1 .
y|oxymethy|kp<j‘rihd%|‘fb23§}1‘r‘ﬁ8&t1 ‘-‘é?giﬁﬁﬁfi‘%{ggﬁ%ﬁdﬁ}?ﬁc?ﬁw‘%‘ fgietysthat is covalently bonded to

)
8[4-Chloroazrfoaxovidhirifiinrelewileydf thtefustidiorlexamelbyh witrgdénbstituent” may be a moiety such

ylmethoxy]ég 'ﬂeﬂé%éﬁ? glﬁlyllp-é‘f%%, 'ﬁéf?ﬁ@i'}ﬁgﬁ@ i(ljya(‘frgg?};,d' é(;%g?%rﬂ%’ nitro, mercapto, or other

substituent described herein that is covalently bonded to an atom (preferably a carbon or

10  nitrogen atom) that is a ring member. The term "substituted," as used herein, means that any

one or more hydrogens on the designated atom is replaced with a selection from the indicated

substituents, provided that the designated atom's normal valence is not exceeded, and that the

substitution results in a stable compound (i.e., a compound that can be isolated, characterized

and tested for biological activity). When a substituent is oxo (i.e., =O), then 2 hydrogens on

15 the atom are replaced. An oxo group that is a substituent of an aromatic carbon atom results in

a conversion of —CH- to —C(=0)- and a loss of aromaticity. For example a pyridyl group
substituted by oxo is a pyridone.

The expression alkyl refers to a saturated, straight-chain or branched hydrocarbon group

20  that contains from 1 to 20 carbon atoms, preferably from 1 to 12 carbon atoms, more

preferably from 1 to 6 carbon atoms, for example a methyl, ethyl, propyl, iso-propyl, n-butyl,
iso-butyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, 2,2-dimethylbutyl or n-octyl group.

The expressions alkenyl and alkynyl refer to at least partially unsaturated, straight-chain
25  or branched hydrocarbon groups that contain from 2 to 20 carbon atoms, preferably from 2 to
12 carbon atoms, more preferably from 2 to 6 carbon atoms, for example an ethenyl, allyl,
acetylenyl, propargyl, isoprenyl or hex-2-enyl group. Preferably, alkenyl groups have one or
two (more preferred one) double bond(s) and alkynyl groups have one or two (more preferred
one) triple bond(s).
30



251- (4-Chloro-344-(4-chloro-thiazol-5-y1)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl} -2-oxo-1,2-dihydro-pyridine-3-earbonitrile, 1-
(4-Chloro-3X0(8108/4H§29-methy1-1H-pyrrol-2-y1)-2-methyl-quinolin-8-yloxyFh &tRYL08/002316
6-methyl-pyridin-2-ylmethyll-2-oxo-1,2-dihydro-pyridine-3-carbonitrile, 1-
{314-(5-Chloro-thiazol-4-y1)-2-methyl-quinolin-8-yloxymethyl]-4-methoxy-pyridin-2- 30ylmethyl}
-3-trifluoromethy1-11-1-pyridin-2-one, 1- 18
{4-Chloro-314-(5-cyano-I-methyl1-1H-pyrrol-2-y1)-2-methyl-quinolin-8-yloxymethyl]-
pyridin-2-ylmefhytth2romere] , theliteyoro aylliakkedraahd ritkijmy Ve 00 @101H6 20 Pdii¢E RROGE/0028 16

11 5-{814-Chloro-6-methy1-2-(2-oxo-3-trifluoromethyl- idi )-Ryridin-3-
ylmethoxy]]bﬁ- Oéﬁ%lgé%%%llﬁyﬁy 39T-rrneg f/?éiﬁaﬁ%]r}% ePf-%%é;%{(@gy{ﬂ%lg}gi?%ﬂr%}%ﬁ %_E%I%gen atom
814-ChlorqptefaraphnB-Gr Glpsdeh @grithn ekanmiztha ;5 rteithibmeihiji-@-a trifluvoromethyl group.
ylmethoxy]-2-methyl-quinolin-4-yll -1-methy1-1H-pyrrole-2-carboxylic acid amide, 51-
{4-Chloro-314-(4-hydroxymethyl-2H-pyrazol-3-y1)-2-methyl-quinolin-8-

yloxynsethylkp i re2pyéssashyhetdoiflicyt aretetiaytol ki palisiln-dkemg] or alkynyl group (for example

heteroalkenyl, heteroalkynyl) in which one or more (preferably 1, 2 or 3) carbon atoms have
been replaced each independently of the others by an oxygen, nitrogen, phosphorus, boron,
selenium, silicon or sulphur atom (preferably oxygen, sulphur or nitrogen). The expression
heteroalkyl furthermore refers to a carboxylic acid or to a group derived from a carboxylic
10 acid such as, for example, acyl, acylalkyl, alkoxycarbonyl, acyloxy, acyloxyalkyl,
carboxyalkylamide, alkylcarbamoylalkyl, alkylcarbamoyloxyalkyl, alkylureidoalkyl, or

alkoxycarbonyloxy.

Examples of heteroalkyl groups are groups of formulae -S-Y°-L, -S-Y%-CO-NR°R®,

15 -Y:NR®CO-NRR?, -Y>NR-CO-O-R’, -Y>NR®*-CO-R’, -Y*-O-CO-NR°R", -Y*-CO-NR°R",
-O-Y-CO-NR®R®, -Y®NR°CO-L, -Y*L, -Y*O0-CO-O-R°, -Y*O-CO-R°, R°-O-Y%,
R%S-Y%:, R-N(R®-Y*, R°-CO-Y*, R%-0-CO-Y*-, R°CO-O-Y*, R°-CO-N(R®)-Y*,
REZNRY)-CO-Y*, R°%SO-Y%-, R%S0,-Y*, -Y-NR%SO,-NRR’, -Y-SO,-NR°R’,
“YANR%-S0,-R°, R%0-CO-NRY-Y%-, R:N(R®)-C(=NRH-NR?H-Y®-, R°S-CO-Y*,

20 R°%CO-S-Y?-, R%-S-CO-N(RY-Y%-, R:-N(R"-CO-S-Y*, R°-S-CO-O-Y*-, R°-O-CO-S-Y*,
R°-S-CO-S-Y?-; R® being a hydrogen atom, a C;-Cealkyl, a C,-Cealkenyl, a C,-Cgalkynyl , or

is joined to R® to form a 4- to 10-membered cycloalkyl or heterocycloalkyl; R® being a
hydrogen atom, a C,-Cealkyl, a C,-Csalkenyl or a C,-Cgalkynyl , or taken together with R? to

form a 4- to 10-membered cycloalkyl or heterocycloalkyl; R® being a hydrogen atom, an

25  optionally substituted C;-Cgalkyl, an optionally substituted C,-Csalkenyl or an optionally
substituted C,-Cgalkynyl ; R¢ being a hydrogen atom, a C;-Cgalkyl, a C,-Cgalkenyl or a C,-
Cealkynyl ; L being a cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl,

aryl, optionally substituted heteroaryl, aralkyl, or heteroaralkyl; and Y* being a bond, a C;-
Cealkylene, a C,-Csalkenylene or a C,-Cealkynylene group; each heteroalkyl group containing

30 at least one carbon atom and it being possible for one or more hydrogen atoms to have been
replaced by fluorine or chlorine atoms. Specific examples of heteroalkyl groups are methoxy,

trifluoromethoxy, ethoxy, n-propyloxy, isopropyloxy, tert-butyloxy, methoxymethyl,



1- {4-Chloro-314-(4-hydroxy-1H-pyrazol-3-y1)-2-methyl-quinolin-8-yloxymethyl]-6-
methyl-pyridin-2-ylmethyl)-2-oxo-1,2-dihydro-pyridine-3-carbonitrile, 1-
{4-Chloro-3YQ24HeH)-1H-pyrazol-3-y1)-2-methyl-quinolin-8-yloxymethyl G TgEP2008/002316
10methyl-pyridin-2-ylmethyl)-3-trifluoromethyl-11-1-pyridin-2-one, 1-
{4-ChIoro-314-(4-f|uoro-pyrazol-1-y1)-2-methy|-quinolin-g-yloxymethyl]-6-methylpyridin-2-ylmethy11-2-
0x0-1,2-dihydro-pyridine-3-carbonitrile, 1
1-{314-(5-Chloro-thiazol-4-y1)-2-methyl-quinolin-8-yloxymethy11-4-methoxy-pyridin-2-
yimethy1}-etaxoahéhyih yasthoyyethel3metiydaitite, ethylamino, dimethylamino, diethylamino, iso-

152-1815-Fluore-2-methoxy-3-(2-0x0-3-trif -2H-pwridingl- -pyridin-a-
yimethory P RO 1 g R B R i U SEMARASERY enol ther
1-{4-ChlordifetiettarhB{@metkyly 1 -disttetmgiyietinlid aacitily 1 proapieaiii, 8-britytnsshyljacetyloxy,
-pyridin-2- thyl) -2-0xa-1,2-dihydrp-pyriding-3-ca trile,. A-(1-4A- tgllol( 03
42-methyl- "ﬁog}%ﬁ%inﬁ‘ -%%Pa"zyé%-g?f\ﬁq llﬁﬁeg ﬁ?‘%’%%%n%ﬁ%iﬁ% |n-2§/ishylcarbamoyl and
-ethyl)52-oxbe¢Zhgngdrarpyidinatherackamiplie, of heteroalkyl groups are nitrile, isonitrile, cyanate,
1-(1-{4-Chloro-344-(4-hydroxy-1H- z0|-3-y1)-2-met InQlin-8-vioxyme -pyrdin-2-yll
_ethyl)_z_oi%ﬁ _ .‘%; (RSCTRLA RURES anthd Gl {aﬁeerﬂmg BBap O KRN0V BHD- Fidtlro
844-ChloralRyBreygrm?ioae@dppyfiftimidal At th GHLEYH) ro3-GaMHoxy]-2- methyl-quinolin-4-yll -1
-methyl-1H-pyrrole-2-carboxylic acid amide, 251-
{4-Chloro-3[4-(4-fluoro-pyrazol-1-y1)-2-methyl-quinolin-8-yloxymethyl]-pyridin-2-

The expression cycloalkyl refers to a saturated or partially unsaturated cyclic group that

10  contains one or more rings (preferably 1 or 2), containing from 3 to 14 ring carbon atoms,
preferably from 3 to 10 (more preferably 3, 4, 5, 6 or 7) ring carbon atoms. In an embodiment
a partially unsaturated cyclic group has one, two or more double bonds, such as a
cycloalkenyl group. The expression cycloalkyl refers furthermore to groups in which one or
more hydrogen atoms have been replaced each independently of the others by fluorine,

15 chlorine, bromine or iodine atoms or by OH, =0, SH, =S, NH;, =NH, CN or NO; groups,
thus, for example, cyclic ketones such as, for example, cyclohexanone, 2-cyclohexenone or
cyclopentanone. Further specific examples of a cycloalkyl group is a cyclopropyl, cyclobutyl,
cyclopentyl, spiro[4,5]decanyl, norbornyl, cyclohexyl, cyclopentenyl, cyclohexadienyl,
decalinyl, bicyclo[4.3.0]nonyl, tetralin, cyclopentylcyclohexyl, fluorocyclohexyl or cyclohex-

20  2-enyl group.

The expression heterocycloalkyl refers to a cycloalkyl group as defined above in which
one or more (preferably 1, 2 or 3) ring carbon atoms have been replaced each independently
of the others by an oxygen, nitrogen, silicon, selenium, phosphorus or sulphur atom

25  (preferably oxygen, sulphur or nitrogen). A heterocycloalkyl group has preferably 1 or 2
ring(s) containing from 3 to 10 (more preferably 3, 4, 5, 6 or 7) ring atoms. The expression
heterocycloalkyl refers furthermore to groups in which one or more hydrogen atoms have
been replaced each independently of the others by fluorine, chlorine, bromine or iodine atoms
or by OH, =0, SH, =S, NH,, =NH, CN or NO; groups. Examples are a piperidyl, piperazinyl,

30 morpholinyl, urotropinyl,  pyrrolidinyl, tetrahydrothiophenyl,  tetrahydropyranyl,
tetrahydrofuryl or 2-pyrazolinyl group and also a lactam, a lactone, a cyclic imide and a cyclic
anhydride.



ylmethy11-2-oxo-1,2-dihydro-pyridine-3-carbonitrile, 1 -(1-
(4-Chloro-344-(4-hydroxy-1H-pyrazol-3-y1)-2-methyl-quinolin-8-yloxymethyl]-6- methyl-pyridin-2-y1)
-ethyl)-2-ox8Y®, 200818980y ridine-3-carbonitrile, 1 PCT/EP2008/002316
-14-Chloro-6-methy1-342-methyl-4-(3-methyl-isoxazol-4-y1)-quinolin-8-yloxymethylk
30pyridin-2-ylmethy11-2-oxo-1,2-dihydro-pyridine-3-carbonitrile, 1 -{5-Chloro-444-(5-cyano-1
-methyl-lH-pyrrol-2-y1)-2-methyl-quinolin-8-yloxymethﬂQ 2-hydroxy-pyridin-3 -ylmethy11-2-oxo-1
,2-dihydro-pyridine-3-carbonitrile, WO 2008/116620PCT/EP2008/002316 12 1-
(4-Methoxy-6-methyl-3[2-methy1-4-(4-methyl-1H-pyrazol-3-y1)- quinolin -8-

yloxymethylkp d|n 2- Imeth 3.-tri Iu 0 1 1H rldln 2-
(4-Chloro- 344\&‘ erﬁgtﬁhl?llfﬁc yra?olrgtf] ﬁaflnollln%  both cycloalkyl and also an
ilél‘rog]rreth?ilfﬂ;ﬁ;lklenlypxo;w}hatylrgmbpl)n&mdh,&rdmyﬁ[dapwbdzme&ﬁmmam ,&hmple alkyl-
oro- ro-t uinolin-8-y -6-met pyridin-2- [}
&}Bﬁyrﬁ{ﬁ ajﬁ(é’i?ﬁ@)rjﬁtn?e c(ioarl‘i(enyl8 ﬁ(%ml% c)((]aﬁ(ni aﬁﬁ a}ﬂ’( lcyy llmﬁiqx

-2-0x0-1,2%
5  groups. An alkylcycloalkyl group preferably contains a cycloalkyl group that contains one or

two ring systems having from 3 to 10 (preferably 3, 4, 5, 6 or 7) carbon atoms, and one or two
alkyl, alkenyl or alkynyl groups having 1 or 2 to 6 carbon atoms, the cyclic groups being
optionally substituted.

10 The expression heteroalkylcycloalkyl refers to alkylcycloalkyl groups as defined above in
which one or more (preferably 1, 2 or 3) carbon atoms have been replaced each independently
of the others by an oxygen, nitrogen, silicon, selenium, phosphorus or sulphur atom
(preferably oxygen, sulphur or nitrogen). A heteroalkylcycloalkyl group preferably contains 1
or 2 ring systems having from 3 to 10 (preferably 3, 4, 5, 6 or 7) ring atoms, and one or two

15  alkyl, alkenyl, alkynyl or heteroalkyl groups having from 1 or 2 to 6 carbon atoms. Examples
of such groups are alkylheterocycloalkyl, alkylheterocycloalkenyl, alkenylheterocycloalkyl,
alkynylheterocycloalkyl, heteroalkylcycloalkyl, heteroalkylheterocycloalkyl and hetero-
alkylheterocycloalkenyl, the cyclic groups being optionally substituted and saturated or
mono-, di- or tri-unsaturated.

20

The expression aryl or Ar refers to an aromatic group that contains one or more rings
containing from 6 to 14 ring carbon atoms, preferably from 6 to 10 (more preferably 6) ring
carbon atoms. The expression aryl (or Ar) refers furthermore to groups in which one or more
hydrogen atoms have been replaced each independently of the others by fluorine, chlorine,

25 bromine or iodine atoms or by OH, SH, NH,, CN or NO, groups. Examples are a phenyl,
naphthyl, biphenyl, 2-fluorophenyl, anilinyl, 3-nitrophenyl or 4-hydroxyphenyl group.

The expression heteroaryl refers to an aromatic group that contains one or more rings
containing from 5 to 14 ring atoms, preferably from 5 to 10 (more preferably 5 or 6) ring

30 atoms, and contains one or more (preferably 1, 2, 3 or 4) oxygen, nitrogen, phosphorus or
sulphur ring atoms (preferably O, S or N). The expression heteroaryl refers furthermore to

groups in which one or more hydrogen atoms have been replaced each independently of the



In a third aspect the problem underlying the present invention is solved by a pharmaceutical
composition that comprises one or more compounds according to the first and/or second 10aspect of
the present MOS8fi#h16¢%d, optionally, at least one carrier substance, excipidtft HEB2898Rdlant. In an
embodiment of the third aspect the pharmaceutical composition is formulated as an aerosol, a cream,
a gel, a pill, a capsule, a syrup, a solution, a transdermal patch or a 15pharmaceutical delivery device.
In a fourth aspect the problem underlying the present ifention is solved by a method of inhibiting
binding of BK to a BK B2 receptor in vitro, the method comprising contacting the BK B2 receptor with
at least onethery pgUhabeine wdilogite tbeofinteanr iod secatothaspdy OfHhe=Q0) P I HD s HtjdtN oA salt

thereof, u r conditions, and in an ampunt.sufficjent.tp detectably inhibit binding of BK,or any other
substance ﬂw&fﬁkpézéé%‘é‘;?%ﬁ A, 'ﬂmagi’p(gé (gaﬁ?%éflet%pg{r?ggr%ﬁrﬁ Eﬁé g}leasnglrﬁlin%%%ng is
solved by ariailyodttardesiglizisgxazobiedidgzalBK mdalieptomzimidtisslyd, pyeidaablyla dissiodisgction,

o 2ol SRR SR SRR PR SEeR e
undergonditions that permit binding of the compound to the BK B2 receptor; and  (b) detecting the
bound Compouﬂ% expression aralkyl refers to a group containing both aryl and also alkyl, alkenyl,
alkynyl and/or cycloalkyl groups in accordance with the above definitions, such as, for
example, arylalkyl, arylalkenyl, arylalkynyl, arylcycloalkyl, arylcycloalkenyl, alkylaryl-
cycloalkyl and alkylarylcycloalkenyl groups. Specific examples of aralkyls are toluene,
10  xylene, mesitylene, styrene, benzyl chloride, o-fluorotoluene, 1H-indene, tetralin, dihydro-
naphthalene, indanone, phenylcyclopentyl, cumene, cyclohexylphenyl, fluorene and indan.
An aralkyl group preferably contains one or two aromatic ring systems (1 or 2 rings)
containing from 6 to 10 carbon atoms and one or two alkyl, alkenyl and/or alkynyl groups
containing from 1 or 2 to 6 carbon atoms and/or a cycloalkyl group containing 5 or 6 ring

15  carbon atoms.

The expression heteroaralkyl refers to an aralkyl group as defined above in which one or
more (preferably 1, 2, 3 or 4) carbon atoms have been replaced each independently of the
others by an oxygen, nitrogen, silicon, selenium, phosphorus, boron or sulphur atom

20  (preferably oxygen, sulphur or nitrogen), that is to say to groups containing both aryl or
heteroaryl and also alkyl, alkenyl, alkynyl and/or heteroalkyl and/or cycloalkyl and/or hetero-
cycloalkyl groups in accordance with the above definitions. A heteroaralkyl group preferably
contains one or two aromatic ring systems (1 or 2 rings) containing from 5 or 6 to 10 ring
carbon atoms and one or two alkyl, alkenyl and/or alkynyl groups containing 1 or 2 to 6

25  carbon atoms and/or a cycloalkyl group containing 5 or 6 ring carbon atoms, 1, 2, 3 or 4 of
those carbon atoms having been replaced each independently of the others by oxygen, sulphur
or nitrogen atoms.

Examples of héteroaralkyl groups are arylheteroalkyl, arylheterocycloalkyl, arylhetero-
cycloalkenyl, arylalkylheterocycloalkyl, arylalkenylheterocycloalkyl, arylalkynylhetero-

30 cycloalkyl, arylalkylheterocycloalkenyl, heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl,
heteroarylheteroalkyl, heteroarylcycloalkyl, heteroarylcycloalkenyl, heteroarylhetero-
cycloalkyl, heteroarylheterocycloalkenyl, heteroarylalkylcycloalkyl, heteroarylalkyl-



30 WO 2008/116620PCT/EP2008/002316 13 In a sixth aspect the problem underlying the present
invention is solved by the use of a compound according to the first and/or second aspect of the
present inveMGe1ab@bharmaceutical composition according to the third spEERefisHeptesent
invention for the 5 manufacture of a medicament for the treatment and/or prevention of a disease or a
condition. In an embodiemt of the sixth aspect of the present invention the condition or disease is
responsive to BK B2 receptor modulation. 10 In an emHBaddiment of the sixth aspect the condition is
skin disorders, eye diseases; ear diseases; mouth, throat and respiratory diseases; gastrointestinal

diseases; laergaifibatideiyind preawatitheisealiedcycloaliyiact hewdrostyihetireakekydlseheaylof
male genitale organs and female gentle organs; diseases gf the hormone system; metaholic disgases;
CariovascHf LTSS P IRoaE, SHCHERA LR R RePBIRHe PN o9
system; bratohs elapssissed oskaltaiol, Yisienriigsanaarall Spscifisadarglpain: intentibydrdiseases;
inflammatory disorders; injuries; immunology djsprders; cangers; heredjtary diseases; or edema. In a
seventh as%%‘@?iﬁé’bri’ﬁfgrﬂy Ernaér@ﬁn§' ﬁ%%%féio&]rlr{/g}ﬁ%ﬁ@g 84 by ay’ mg{hé%niigﬁwp%enyl,

5  4-ethoxyphenyl, 2-, 3- or 4-carboxyphenylalkyl group.

The expressions cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl,
aryl, heteroaryl, aralkyl and heteroaralkyl refer to groups in which one or more hydrogen
atoms of such groups have been replaced each independently of the others by fluorine,

10  chlorine, bromine or iodine atoms or by OH, =0, SH, =S, NH,, =NH, CN or NO, groups.

The expression “optionally substituted” refers to groups in which one or more hydrogen
atoms have been replaced each independently of the others by hydrogen, fluorine, chlorine,
bromine or iodine atoms or by OH, =0, SH, =S, NH;, =NH, CN or NO, groups. This

15  expression refers furthermore to groups in which one or more hydrogen atoms have been
replaced each independently of the others by unsubstituted C;-Cgalkyl, unsubstituted C,-
Cealkenyl, unsubstituted C,-Cgalkynyl, unsubstituted C;-Csheteroalkyl, unsubstituted Cs-
Ciocycloalkyl, unsubstituted C,-Csheterocycloalkyl, unsubstituted Cg-Cjoaryl, unsubstituted
C;-Cgheteroaryl, unsubstituted C;-Cj,aralkyl or unsubstituted C,-C; heteroaralkyl groups.

20 ‘

As used herein a wording defining the limits of a range of length such as, e. g., “from 1 to
5” means any integer from 1 to 5, i. e. 1, 2, 3, 4 and 5. In other words, any range defined by
two integers explicitly mentioned is meant to comprise and disclose any integer defining said
limits and any integer comprised in said range.

25

The present invention also comprises all isotopes of atoms of the described compounds.

Isotopes are atoms having the same atomic number but different mass numbers. For example,

tritium and deuterium are isotopes of hydrogen. Examples for carbon isotopes are e, Be
and ' C.
30
The therapeutic use of compounds of formula (I), their pharmacologically acceptable

salts, solvates or hydrates and also formulations and pharmaceutical compositions containing



20 treatment of a subject which is in need of such treatment, comprising the administration of a
compound according to the first and/or second aspect of the present invention of of a pharmaceutical
compositionV¥Ra8P8ihg & the third aspect. BK B2 receptor modulators proviBed/ RIS @RAIBIt high
activity on human BK B2 25 receptor (i.e., an inhibition constant (IC50) for competition with binding of
labelled BK to human BK B2 receptor of less than 5 micromolar) or very high activity on human BK B2
receptor (i.e., an IC50 for competition with the binding dflabelled BK to human BK B2 receptor of
preferably less than 50 nanomolar). In certain embodiments, such modulators exhibit a high activity on
BK B2 receldaransd apeoitthinttier shapehafitizan peesenatinveizm. 30wepodsentimeapignralsoitedidgs oat,

pig, or cyngmolgus key. WO 2008/116620PCT/EP2008/002316 14 The agtivity and more
specificall %éﬁ%a%rgl &%%I%’éﬂeﬁ%%gth%ﬁfﬁ%%%pé o ﬁfgfgrén zﬁr:%cgired}%sg% t%'g ﬁﬁgggfﬁ RveRtion

can be assaanafhctsiregofippmegdicatadntyvitro assays. For instance, the 1C50 values of the modulators
according to the present invention for B2 receptor may be determined via a radioligand binding assay,
such as the assay provided in Example 5 754, which is thus an embodiment of a standard in vitro BK
B2 receptor-mEtopbadrasseypticeiibimpyosifiects autthedi B tocthepiresemd duvetaisipeoxrigeisehwe feasfon 8 2

e S A B R SR R L R RO
concentratifjijrainh Ritabnmaenainel aoardesisioss| map wel ditedapdily y an sy fifraxanifié,Cond/loomess, or
o T TSI R A ra TR B T AR
pharmaceutit;avegetgidsitmhs dimethylsulfoxide, carbohydrates (e.g., glucose, mannose, sucrose or
10  dextrans), mannitol, proteins, adjuvants, polypeptides or amino acids such as glycine,
antioxidants, chelating agents such as EDTA or glutathione and/or preservatives.
Furthermore, one or more other active ingredients may (but need not) be included in the
pharmaceutical compositions provided herein. For instance, the compounds of the invention
may advantageously be employed in combination with an antibiotic, anti-fungal, or anti-viral
15 agent, an anti histamine, a non-steroidal anti-inflammatory drug, a disease modifying anti-
rheumatic drug, a cytostatic drug, a drug with smooth muscle activity modulatory activity or

mixtures of the aforementioned.

Pharmaceutical compositions may be formulated for any appropriate manner of

20  administration, including, for example, topical (e.g., transdermal or ocular), oral, buccal,
nasal, vaginal, rectal or parenteral administration. The term parenteral as used herein includes
subcutaneous, intradermal, intravascular (e.g, intravenous), intramuscular, spinal,
intracranial, intrathecal, intraocular, periocular, intraorbital, intrasynovial and intraperitoneal
injection, as well as any similar injection or infusion technique. In certain embodiments,

25  compositions in a form suitable for oral use are preferred. Such forms include, for example,
tablets, troches, lozenges, aqueous or oily suspensions, dispersible powders or granules,
emulsion, hard or soft capsules, or syrups or elixirs. Within yet other embodiments,
compositions provided herein may be formulated as a lyophilizate. Formulation for topical
administration may be preferred for certain conditions (e.g., in the treatment of skin

30 conditions such as burns or itch).



comprising at least one BK B2 receptor modulator as described herein, in combination with a
physiologically acceptable carrier or excipient. Processes for preparing such pharmaceutical
composition¥ @9daop26vided. Such compositions are particularly useful iR¢HERZMHMBR 16 B2
receptor-mediated diseases as described below. 20 These and other aspects of the present
invention will become apparent upon reference to the following detailed description. Compounds are
generally described herein using standard nomenclatur For compounds 25 having asymmetric
centers, it should be understood that (unless otherwise specified) all of the optical isomers and
mixtures thereGoatpositams patesded Comopalmstsmahftwibar compias yonmenettivozte coompenstsaduohbe

present as mixturets of diaste seac;ﬁners. In gdedril isond com| o%%% s Ia/% r %gégﬁ%)%)gg%g%blg %Q&qstgnay

[
occur in Z- S8R0 ES O 2RTh all fsomenic forms of the to pouvr\lsfitls being inclu n the present

invention ymesidetlappeading paodfiqril 88bI¥hpreparetiomsoLFabketisteointamridhes ativenangrédiend, &

recited C‘?maTRmo‘de S ”%"”P%‘E%ltgg%” 19148 %‘ﬁ%%ﬁ@ é?&to[en?g R SANGE s elded g'ia%rﬁ?%m% sral
tautomerictorms. Recited"compotnds -are further intended to encompass compounds I1n which one or
more stomelsiegs. Such excipients include, for example, inert diluents (e.g., calcium carbonate, sodium
carbonate, lactose, calcium phosphate or sodium phosphate), granulating and disintegrating
agents (e.g., corn starch or alginic acid), binding agents (e.g., starch, gelatin or acacia) and
lubricating agents (e.g., magnesium stearate, stearic acid or talc). The tablets may be uncoated
or they may be coated by known techniques to delay disintegration and absorption in the
10  gastrointestinal tract and thereby provide a sustained action over a longer period. For

example, a time delay material such as glyceryl monosterate or glyceryl distearate may be

employed.

Formulations for oral use may also be presented as hard gelatin capsules wherein the
15 active ingredient is mixed with an inert solid diluent (e.g., calcium carbonate, calcium
phosphate or kaolin), or as soft gelatin capsules wherein the active ingredient is mixed with

water or an oil medium (e.g., peanut oil, liquid paraffin or olive oil).

Aqueous suspensions contain the active ingredient(s) in admixture with excipients

20 suitable for the manufacture of aqueous suspensions. Such excipients include suspending
agents (e.g., sodium carboxymethylcellulose, methylcellulose, hydropropylmethylcellulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia); and dispersing or
wetting agents (e.g., naturally-occurring phosphatides such as lecithin, condensation products

of an alkylene oxide with fatty acids such as polyoxyethylene stearate, condensation products

25  of ethylene oxide with long chain aliphatic alcohols such as heptadecaethyleneoxycetanol,
condensation products of ethylene oxide with partial esters derived from fatty acids and a
hexitol such as polyoxyethylene sorbitol monooleate, or condensation products of ethylene
oxide with partial esters derived from fatty acids and hexitol anhydrides such as polyethylene
sorbitan monooleate). Aqueous suspensions may also comprise one or more preservatives, for

30 example ethyl, or n-propyl p-hydroxybenzoate, one or more coloring agents, one or more

flavoring agents, and one or more sweetening agents, such as sucrose or saccharin.



WO 2008/116620PCT/EP2008/002316 15 replaced with an isotope (i.e., an atom having the same
atomic number but a different mass number). By way of general example, and without limitation,
isotopes of M@RIg&MIeEfude tritium and deuterium and isotopes of carbon REIER2008/6€23HNnd Ha
5Compounds according to the formulas provided herein, which have one or more stereogenic centers,
have an enantiomeric excess of at least 50%. For example, such compounds may have an
enantiomeric excess of at least 60%, 70%, 80%, 85%, ©90%, 95%, or 98%. Some embodiments of the
compounds have an enantiomeric excess of at least 99%. It will be apparent that single enantiomers
(optically activOilysspeasidies aigibe ddnniiktedybynsespendynghtbsisictiyet imgiedicmts opticedizetaile
PreCUISOrS B B el o LD B R aleSn B RAaR Al face ates a0 e fecamplshiatlidor
example, b(i} iR AIBHAT Metiods sUch as crys%alllza lonin the%resence of a resolving agenﬁ or
chromatogpapiffinudiheg ofty suxspeysi®nschaykebiithit T dhickenihs@eetaisunbnap beasisa;charbpaitadfin

herein using a general fqormula that includes vargiablgs (e.q. '-R'2 Y..Z). Unless
otherwise 8%88%{1§°8a81i @a%?géqrélr\}\%tﬁ%el %%CSH caiil or%ﬁ%g %fﬁﬁﬁeﬁ%‘géggﬁ@érﬁlﬁlv%ggf %%f?grr\r}g}'iable,
and asy vaseahdddtab quovidenmiattivde orad prepamatmhcrSuth isudpéimsonisdepe hegrdsemtedabl the

occurrence. L hus, for example, if a group is shown to.be substituted with 0-2 R*, the group may be
i R SRR

unsubstituf‘edc(i1 ucggafﬁlﬁnetclf% Ghwe lg(;:r%ﬂp's and R* at each occurrence is selected

independently from the definition of R. Also, combinations of substituents and/or variables are

permissible oy I ee combiialana el bR IS s GOMPRHIARILEBN0R 1
isolated, characteRiZéd’ a r8sted 10r tﬁ(r)%glcal ac |V|ty?fn ST tam -(ﬁ‘[elte(r]oary me oxﬁquingline",
as used hatrinddifens o eateppooddothe active ingredient in admixture with a dispersing or wetting
10  agent, suspending agent and one or more preservatives. Suitable dispersing or wetting agents
and suspending agents are exemplified by those already mentioned above. Additional

excipients, such as sweetening, flavoring and coloring agents, may also be present.

Pharmaceutical compositions may also be in the form of oil-in-water emulsions. The oily

15 phase may be a vegetable oil (e.g., olive oil or arachis oil), a mineral oil (e.g., liquid paraffin)
or a mixture thereof. Suitable emulsifying agents include naturally-occurring gums (e.g., gum
acacia or gum tragacanth), naturally-occurring phosphatides (e.g., soy bean lecithin, and
esters or partial esters derived from fatty acids and hexitol), anhydrides (e.g., sorbitan
monoleate) and condensation products of partial esters derived from fatty acids and hexitol

20 with ethylene oxide (e.g, polyoxyethylene sorbitan monoleate). An emulsion may also

comprise one or more sweetening and/or flavoring agents.

Syrups and elixirs may be formulated with sweetening agents, such as glycerol, propylene
glycol, sorbitol or sucrose. Such formulations may also comprise one or more demulcents,

25  preservatives, flavoring agents and/or coloring agents.

Compounds may be formulated for local or topical administration, such as for topical
application to the skin or mucous membranes, such as in the eye. Formulations for topical
administration typically comprise a topical vehicle combined with active agent(s), with or

30  without additional optional components. Suitable topical vehicles and additional components
are well known in the art, and it will be apparent that the choice of a vehicle will depend on

the particular physical form and mode of delivery. Topical vehicles include water; organic



formula (I) provided herein, as well as salts and preferably pharmaceutically acceptable salts thereof. It
will be apparent that such compounds may be further substituted as indicated. A "pharmaceutically
acceptable Y2084l te@3hound disclosed herein is an acid or base 30 saltRka(EEY8$BI2HL6
considered in the art to be suitable for use in contact with the tissues of human beings or animals
without excessive toxicity or carcinogenicity, and preferably without irritation, allergic response, or
other problem or complication. Such salts include WO %008/116620PCT/EP2008/002316 16 mineral
and organic acid salts of basic residues such as amines, as well as alkali or organic salts of acidic
residues spslvanscadehxyic AcidnlS\(@ableiaanhaceisipadpyltalicatiotle obuglaremnt hyitels tée.galts of

acids such as drochloric, orlc mic malc ic, f ma IC sulfu sul mi
sulfanilic,}}B Sn%/ IE@RE%fSElB“Fﬁ% s‘Y §n e%%%r?ecgl%)f}c/m?e g’étEa éurﬁbnc Sier
hydroxyetlwiatﬁi@atﬁcrﬂtrloeﬂnermaicnﬁmmwm?hmgmm soltvitsastarticasagleohsieanit, gahayhc lghdamic,
ascorbic, pamaojc, succ maric, malejc ponlc alel hydr, |od|c nylaceti
alkanoic s éﬁeéfst%gﬂép t‘)‘% )%C]éfbgﬁfﬁ RIMSTEor |§ ari%&?%glnfegguﬁ% PP ATel (|e/efjl écfaﬁs 3, or
4) andsthe (leelaﬁﬂmI@Iilys)mnmmﬁoelgm)alIplmphp@ljzﬂembﬁsomphn@uﬂp;dsuhndewmtdsmpaﬂdm&mdudm

potassium, calclu[g 3 inum, ljthium a onlu 9se Q{ ord%na% sl;:bl |{1hthe art?vt/ Llrecal%lze
[

further phafASES e ?ﬁ&%a?& e“dompoolflr?ds Brovided herein. I genera

pharmaceuwiitatile pcasp iaalecaaitl or-bassd salitadal Heushinds asiveosfrangea padepbbmnponalm;hat A

contains a basic ar.acidic 1 0|et tL conventional cheml al me % Brlef(}/Ves%hch &%tF () be

prepared b‘i??é%%sdﬂﬁqﬁgaﬂ 8 B NS R Mo these! c(%rrlﬁnoun SBichiometric anmount of

the appropstiéethagessr afichin m;f;tbed)rfmmnlanganlsmlthstablhzmng]mgﬁmm snspendingeageally, the
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penetration enhancers, moisturizers and sustained release materials. Examples of such
components are described in Martindale--The Extra Pharmacopoeia (Pharmaceutical Press,
London 1993) and Martin (ed.), Remington's Pharmaceutical Sciences. Formulations may
comprise microcapsules, such as hydroxymethylcellulose or gelatin-microcapsules,

15  liposomes, albumin microspheres, microemulsions, nanoparticles or nanocapsules.

A topical formulation may be prepared in a variety of physical forms including, for
example, solids, pastes, creams, foams, lotions, gels, powders, aqueous liquids, emulsions,
sprays and skin patches. The physical appearance and viscosity of such forms can be

20  governed by the presence and amount of emulsifier(s) and viscosity adjuster(s) present in the
formulation. Solids are generally firm and non-pourable and commonly are formulated as bars
or sticks, or in particulate form; solids can be opaque or transparent, and optionally can
contain solvents, emulsifiers, moisturizers, emollients, fragrances, dyes/colorants,
preservatives and other active ingredients that increase or enhance the efficacy of the final

25  product. Creams and lotions are often similar to one another, differing mainly in their
viscosity; both lotions and creams may be opaque, translucent or clear and often contain
emulsifiers, solvents, and viscosity adjusting agents, as well as moisturizers, emollients,
fragrances, dyes/colorants, preservatives and other active ingredients that increase or enhance
the efficacy of the final product. Gels can be prepared with a range of viscosities, from thick

30 or high viscosity to thin or low viscosity. These formulations, like those of lotions and
creams, may also contain solvents, emulsifiers, moisturizers, emollients, fragrances,

dyes/colorants, preservatives and other active ingredients that increase or enhance the efficacy



20 1t will be apparent that each compound of formula | may, but need not, be present as a hydrate,
solvate or non-covalent complex. In addition, the various crystal forms and polymorphs are within the
scope of theMPS8eHL1p%¥ntion, as are prodrugs of the compounds of formuRCHESRSOMEIHerein. 25 A
"prodrug” is a compound that may not fully satisfy the structural requirements of the compounds
provided herein, but is modified in vivo, following administration to a subject or patient, to produce a
compound of formula | provided herein. For example, a’-Z)rodrug may be an acylated derivative of a
compound as provided herein. Prodrugs include compounds 30 wherein hydroxy, carboxy, amine or
sulfhydryl gfabpdiase frodded higaigs greuhitivet, thie oreaimsnlsteves) tr galseandnefiiem dubj@otontenyves

to form a free roxy,.carhqxy, amino, or sulfhydeyl group, respectively. Exa of
includo. bV BT R, SREIEts, AN 008 SE gt LT e B0 aptcrs ROfRrs,
emollients, fragrances, dyes/colorants, preservatives and other active ingredients that increase

or enhance the efficacy of the final product.

Suitable emulsifiers for use in topical formulations include, but are not limited to, ionic
emulsifiers, cetearyl alcohol, non-ionic emulsifiers like polyoxyethylene oleyl ether, PEG-40
stearate, ceteareth-12, ceteareth-20, ceteareth-30, ceteareth alcohol, PEG-100 stearate and
glyceryl stearate. Suitable viscosity adjusting agents include, but are not limited to, protective

10  colloids or non-ionic gums such as hydroxyethylcellulose, xanthan gum, magnesium
aluminum silicate, silica, microcrystalline wax, beeswax, paraffin, and cetyl palmitate. A gel
composition may be formed by the addition of a gelling agent such as chitosan, methyl
cellulose, ethyl cellulose, polyvinyl alcohol, polyquaterniums, hydroxyethylcellulose,
hydroxypropylcellulose,  hydroxypropylmethylcellulose, carbomer or ammoniated

15  glycyrrhizinate. Suitable surfactants include, but are not limited to, nonionic, amphoteric,
ionic and anionic surfactants. For example, one or more of dimethicone copolyol, polysorbate
20, polysorbate 40, polysorbate 60, polysorbate 80, lauramide DEA, cocamide DEA, and
cocamide MEA, oleyl betaine, cocamidopropyl phosphatidyl PG-dimonium chloride, and
ammonium laureth sulfate may be used within topical formulations.

20

Suitable preservatives include, but are not limited to, antimicrobials such as
methylparaben, propylparaben, sorbic acid, benzoic acid, and formaldehyde, as well as
physical stabilizers and antioxidants such as vitamin E, sodium ascorbate/ascorbic acid and
propyl gallate. Suitable moisturizers include, but are not limited to, lactic acid and other

25 hydroxy acids and their salts, glycerin, propylene glycol, and butylene glycol. Suitable
emollients include lanolin alcohol, lanolin, lanolin derivatives, cholesterol, petrolatum,
isostearyl neopentanoate and mineral oils. Suitable fragrances and colors include, but are not
limited to, FD&C Red No. 40 and FD&C Yellow No. 5. Other suitable additional ingredients
that may be included in a topical formulation include, but are not limited to, abrasives,

30 absorbents, anti-caking agents, anti-foaming agents, anti-static agents, astringents (e.g., witch

hazel, alcohol and herbal extracts such as chamomile extract), binders/excipients, buffering



17 formate, phosphate and benzoate derivatives of alcohol and amine functional groups within the
compounds provided herein. Prodrugs of the compounds provided herein may be prepared by
modifying fUMERM8I1dge62hs present in the compounds in such a way that tRCKHEBX8EN8Rd @re
cleaved in vivo to generate the parent compounds. S A "substituent," as used herein, refers to a
molecular moiety that is covalently bonded to an atom within a molecule of interest. For example, a
"ring substituent” may be a moiety such as a halogen, o?rlﬁyl group, haloallcyl group, hydroxy, cyano,
amino, nitro, mercapto, or other substituent described herein that is covalently bonded to an atom
(preferablyagaash@helatiipnigensn Alomorinzinis agenty,neendtonitige agents,;sphopiitlionats,’ apacsiying
herein, means I[hatﬁ%\éon{eerorarg r(;o%\{c rogens on the designated atom is replaced with a selection
from the inARASIRS0 sh%ensts, prBw ed that the designated atom's normal valence is not exceeded,
and that the substitution results in a stable compound (Le., a compound that can be isolated,

characterized and tested for biglogical activity). When a_substituent is oxo (i.e., =0), then 2 hydregens
on 15 the atom%ﬂlre Fé%fg&fa%d. ,R%ri %(0 3%%%1 att(l) lgasub\é#ﬂjé?a%t 3?’ an gorronrhzilt(letclbcnarbt())yr;| a%on%%iesd%s in

a cop\f_érsidn_ydxfoe@pkoh ml&ﬁhﬂﬁar{di%)ssm/wmwml Faiccd)dm;ale_ Iﬁ@ﬁ)ﬁ&ﬂﬁ)g Wﬂ@:séigl;&dtl)by
oxo is a pyridope. T ression rs,to a saturated, straight-chain,or branche rocarbon
Groun 20 At AT B B e a o G 1, P A O RN,
preferably from fbdm Gscariphadtohud, fbr eXastpheyd ahathgl, (OthY; SoptermsompiEpill, ) uropsdebeityl,
sec-butyl, teyt-butyl, pspe n-hexyl, 2.a:dimet ityk or n-octyl grou BXP iong.alkenyl and
alkynyl refegerf ¥8°;téaio&§%gﬁyoﬂnégtl§%§e% ?é?rgélﬁ) -’cég}ﬂ %eccc%r g%genrcﬁ?éad—%gy%ybcar o gafgﬁ%rsg ét{ﬁat
contain fropréptdl 2t ¢ha0sh)atdinssrpeatemblyyremghtio 12 carbon atoms, more preferably from 2 to 6
carban,atoms, for example an ethenyl, allyl, acetylenyl, propargyl, isoprenyl or hex-2-enyl group.

Preferably, alkenyl groups have one or two (more preferred one) double bond(s) and alkynyl groups
have one or twiy(pizienprdésrof delnexrifoie topivd| SonW@id 008 b ¢ BERGPETTYERDOGEIRORE fingers;

application using a physical applicator such as a cloth, tissue, swab, stick or brush; spraying
(including mist, aerosol or foam spraying); dropper application; sprinkling; soaking; and
rinsing. Controlled release vehicles can also be used, and compositions may be formulated for

15  transdermal administration as a transdermal patch.

A pharmaceutical composition may be formulated as inhaled formulations, including
sprays, mists, or aerosols. Such formulations are particularly useful for the treatment of
asthma or other respiratory conditions. For inhalation formulations, the compounds provided

20  herein may be delivered via any inhalation methods known to those skilled in the art. Such
inhalation methods and devices include, but are not limited to, metered dose inhalers with
propellants such as CFC or HFA or propellants that are physiologically and environmentally
acceptable. Other suitable devices are breath operated inhalers, multidose dry powder inhalers
and aerosol nebulizers. Aerosol formulations for use in the subject method typically include

25  propellants, surfactants and co-solvents and may be filled into conventional aerosol containers

that are closed by a suitable metering valve.

Inhalant compositions may comprise liquid or powdered compositions containing the

active ingredient that are suitable for nebulization and intrabronchial use, or aerosol

30 compositions administered via an aerosol unit dispensing metered doses. Suitable liquid
compositions comprise the active ingredient in an aqueous, pharmaceutically acceptable

inhalant solvent, e.g., isotonic saline or bacteriostatic water. The solutions are administered by



18 Furthermore, the terms alkyl, alkenyl and alkynyl refer to groups in which one or more hydrogen
atoms have been replaced each independently of the others by a halogen atom (preferably F or CO
such as, for\EQ=AH|§1@1@2P,2 2-trichloroethyl or a trifluoromethyl group. 5 ThBEKER2E889 Rdberoalkyl
refers to an alkyl, alkenyl or alkynyl group (for example heteroallcenyl, heteroalkynyl) in which one or
more (preferably 1, 2 or 3) carbon atoms have been replaced each independently of the others by an
oxygen, nitrogen, phosphorus, boron, selenium, silicon<gr sulphur atom (preferably oxygen, sulphur or
nitrogen). The expression heteroalkyl furthermore refers to a carboxylic acid or to a group derived from

a carboxyligddhsasdid punipas, sﬁpleezalmlmtaﬂ:yllctaﬂjdedkwIWkﬁxpeasmw|b&@'?ﬁhammal

carboxyal lamidg, alkylcarbamo Icarb maqyloxyalkyl, allcylyreidoallcy

alkoxycar 5’ E%?;‘/W*Bﬁeg o?%ae@ﬁéaﬁ Blusgs §§e %ﬁfo'}s/ o k‘o(}r/tlmL{lg1 accfe &(co{np%c'm&[bt‘&lhal?b
15 -r-NRa-fnhxiddRadtd , théapbtieatQOHh A, &aMBke doRnu¥aidnsC @dFeiaRhe - b’m@@m RdRjmid, for
-0-r-CO- NR%%aN RccoLtr R%‘ 0CQOoRC Ya -CO- Itc Ra- N%Gtg -bRa -C o 1
Ra-O-CO-F ﬂ’b?isr- or &6‘% Sﬁragoya RE ps e- é‘@)‘f Rﬁ-‘eaﬁgl y
-Ya-S624RaRionéad4reatiDz: Ragr&iet-CO-N(Rb)-Ya-, Ra-N(Rb)- C( NRd) N(Re)-Ya-, R'-S-CO-r-,
20Ra-S-CO-N(Rb)-Ya-,R0-S-00-0-r-, Ra-S-CO-S-Ya-; Ra being a hydrogen atom, a CI -Cé6allcyl, a
C2-Cé6alkenyl, a C2-C6allcynyl , or is joined to Rb to form a 4- to 10-membered cycloalkyl or
heterocycloalkybrirhladoig ahyonggsitsicsuitdbleCloalkybah dzh etk oyl mlm@i&&lﬁaﬂayﬂyf iom

taken together.with Ra to form a 4- t member cIoaIk or heter cycl Ik R

hydrogen gﬁf ]fggpf%?{gﬁfgubs ittited Eed) gglll% Séﬁeb |ona i)elbsx[lt ely léeilgeny or an

optionally mhsaﬂstedlﬁﬂ Eaﬁlkymdteﬂadi irethg mmmnbngemhidmsml&hsc&hikmsme&@ealbaemypm} a
Iky a eteroc cloalkyl, alk ey, clo I heterpalkylcycloal ry

optloi Ilyé as[ﬁﬂﬁga&#&’é% thﬁ 31/1 or getltfroaralﬁyflya1 r%?e%g EDon i% tLaﬁﬁy¥ n%’, <J§h €

C2- C6alkem$ep6aﬁ@b@3>@ﬁdﬂicwmlpmtg:mmphnﬂ1 tb;etwpaﬂk;llmamnmptmmiag@ﬁrapmm

carbon ato andlt hein oss e for rmore hydroge atoms have been replaced b%fl orine
or chlorine &%HHEYS %Pe xaﬁ?ﬁ?egﬂfy Siermued ‘é%h%s{;re Met ﬁibxy, RS VRS ASSSP o;ly,

n-propylOxmﬂabmﬁci)dwxydmﬁmbmwmxymrim«j&nethyposmons can be administered via an aerosol

dispenser or encased in a breakable capsule which may be inserted by the patient into a device

15  that punctures the capsule and blows the powder out in a steady stream suitable for inhalation.

Pharmaceutical compositions may also be prepared in the form of suppositories (e.g., for
rectal administration). Such compositions can be prepared by mixing the drug with a suitable
non-irritating excipient that is solid at ordinary temperatures but liquid at the rectal

20 temperature and will therefore melt in the rectum to release the drug. Suitable excipients

include, for example, cocoa butter and polyethylene glycols.

Pharmaceutical compositions may be formulated as sustained release formulations (i.e., a
formulation such as a capsule that effects a slow release of modulator following

25  administration). Such formulations may generally be prepared using well known technology
and administered by, for example, oral, rectal or subcutaneous implantation, or by
implantation at the desired target site. Carriers for use within such formulations are
biocompatible, and may also be biodegradable; preferably the formulation provides a
relatively constant level of modulator release. The amount of modulator contained within a

30 sustained release formulation depends upon, for example, the site of implantation, the rate and

expected duration of release and the nature of the condition to be treated or prevented.



WO 2008/116620PCT/EP2008/002316 19 ethoxymethyl, methoxyethyl, methylamino, ethylamino,
dimethylamino, diethylamino, isopropylethylarnino, methylarninomethyl, ethylaminomethyl,
diisopropyla¥fh¥eiAc@fol ether, dimethylaminomethyl, dimethylaminoethICAEE300%POpIdnY |,
butyryloxy, acetyloxy, methoxycarbonyl, ethoxycarbonyl, isobutyrylamino-methyl,
N-ethyl-N-methylcarbarnoyl and 5 N-methylcarbamoyl. Further examples of heteroalkyl groups are
nitrile, isonitrile, cyanate, thiocyanate, isocyanate, isoth?’@cyanate and alkylnitrile groups. An example
of a heteroalkylene group is a group of formula -CH2CH(OH)- or -CONH-. The expression cycloalky!l
refers to a satiFateheqirpaciiaby andatitracheythf diwapethmeddiedriigiBKooeanalogmres ihgeof, the
(preferably 1 or 2), contai in.%f om 3.to 14 ring c%rbon aéoms p{ﬁferabl t1‘rom 31t0 10 e preferably
3, 4, 5, 6 of 9GRS BIOICEEAY FKIYE SUBBANRL ACSOISRER (i AR PP Y R L A 3 o
or more dogipliesbantimaueh adjaseydiraikdinidgabupqiinarexsessitivecyctnptioytsedecs diripewnthee to
groups in which one or more hydrogep atams have been replaced.each independently of the others by
fluorine, 15’%‘&8,"8’?‘8&%@%g?&ﬂ%ﬁgyaf@ménbsrt%ﬂ? ﬂ,azﬁgéﬂﬂ?‘géigﬁm%ﬂ? °ERt ooe;nﬁlgieé?gﬁ%s,
thus, for extyapleatye frokeisbirg LChaso fabera®dimecyetdibgrannef Bedyclokighe pendayr(about
cyclopentapane. Further specific examples of loalkyl group is g cyclopropyl, cyclobutyl
Cyclopenty S8R SRR PSSO PR Aol I B e BTt AL fose
bicyclo[4.3q]eaypligalainof idepe Mitc yatohaxyf Hotivecigditon dratyalohék- @nbieey| wituithe

The expression heterocycloallcyl refers to g cycloalkyl group.as defined ahove in which, one or mqre
(preferablycfxﬁe’éf%%t?fﬁéscg?%)édé’t%erﬁssﬁﬁég 88%%%%&%8@81@@1% m%é’ﬁélng‘@nﬂyo&% %h%?ﬁgtre%teg

ers’by an
oxygen, niipagehe plicivul scinodenof pdatptaativar BolgyenativfoRhs witleratdyatiyygenaisutpwear
nitrogen). A hetejocycloalkyl grou s preferably .1 or 2 ring(s) containing from 3 to 10 (more

prefe ny%,off} %{’%&Q ﬂgiﬁ’ggg%*gébqﬁgggfﬁégégﬁ h%er%%g}gloallcyl refers furthermore to groups in
which one or more hydrogen atoms have been replaced each independently of the others by fluorine,
chlorine, bromine or iodine atoms,or by OH, =0, §H, =S,.NI1 H or NO2 groups. Examples are
2 pipertiyl, pipt A hJE SOOI TS ST S chih SR S oo B e paneat Wi
tetrahydropigmng Uptiaayeiribityybd fadtpysdnolinihgrtiepaatidinisef ahlasmrifi leamtgreind eyafibiredie

and a CyC“ﬁlgggg,dlr)lc()jc?y weight, general health, sex, diet, time of administration, route of administration,

15  and rate of excretion, drug combination (i.e. other drugs being used to treat the patient) and

the severity of the particular disease undergoing therapy.

Preferred compounds of the invention will have certain pharmacological properties. Such
properties include, but are not limited to oral bioavailability, such that the preferred oral
20 dosage forms discussed above can provide therapeutically effective levels of the compound ir

vivo.

8-(heteroarylmethoxy)quinolines provided herein may be used as agonists or (preferably)
antagonists of BK B2 receptors in a variety of applications, both in vitro and in vivo. B2
25  receptor antagonists according to the present invention may be used to inhibit the binding of
BK B2 receptor ligands (e.g., BK) to BK B2 receptor in vitro or in vivo. BK B2 receptor
modulator(s) provided herein are preferably administered to a patient (e.g., a human) orally or
topically, and are present within at least one body fluid or tissue of the patient while
modulating BK B2 receptor activity.
30
BK B2 receptor modulators according to the present invention are particularly useful for

the treatment and/or prevention and/or prophylaxis of conditions or diseases that are



WO 2008/116620PCT/EP2008/002316 20 The expression alkylcycloalkyl refers to a group
containing both cycloalkyl and also an alkyl, alkenyl or alkynyl group in accordance with the above
definitions, W04k 2kylcycloalkyl, cycloalkylalkyl, alkylcycloalkenyl, allR&érR/ERROARYS Bnd
alkynylcycloalkyl 5 groups. An alkylcycloallcyl group preferably contains a cycloallcyl group that
contains one or two ring systems having from 3 to 10 (preferably 3, 4, 5, 6 or 7) carbon atoms, and
one or two alkyl, alkenyl or alkynyl groups having 1 or 310 6 carbon atoms, the cyclic groups being
optionally substituted. 10The expression heteroallcylcycloallcyl refers to alkylcycloalkyl groups as
defined ab onmw BKEBY receptdpratalisation, lﬁohndib@akhodmmmﬁshawd:mergmanédmm

mdependen others y an ox en, hitrogen, silican, sele |u hosp orus or r ato
preferablﬁ‘%‘)%‘e %Tf)h?ﬂcgrrﬁﬂ?gﬁ 2}' AR %ﬂaﬁ?ﬁk%}g ﬁ&? Ty g'f)r%‘fe et &nﬁ%%@l a‘ri‘r{;ing
systems h@umge‘mmdssasjdg (praferalitycs, aéadagaxmywwéu;atwm;aaewl cfhmale tgmuiﬁaléq;gandlmdyl,
alkynyl orol%eéEroalkyl s having from 1 é 0 6 carbon toms. >f’ mé) %S of suc sage
alkylheter %?8?0 ?%Tﬁe?{? 8H§}f%f2§te%s bgﬂe oé} ?ﬁ?&fgrocyc 8aﬁ§§f,lar
heteronlky Wigelieatkybldirializedsy ) dienpbudloalisyhsuse distedeatkyfhhte reayalbabeoyk Hyete:yr;lbrgjmups

being optiopally,substituted and sattjratetd or mono-, d| rtrl unsat rated 20 g‘l}? re ion aryl or
Ar refers tS SRS NFRESGHIAKE ‘?{Eo S?er‘qho 5%8% gt Ciz? g CarBo

atoms, prefefRynbiory Glifbﬂ&x(smMﬁxﬁéefarﬁhiurﬁldg’}gchwtdmamr?hleeeachtmsmneasyk (edékn)a
refers furthermore to groups in whic {1 one .o re hydroge tom v bee p ac
independeﬂﬂﬁaﬁﬁﬁ'@'gﬁ?gryﬂgrﬁ&? g?%rz}g % r’?%ﬁcel or 108 n(glaToﬁYs or %W%ﬁ!ln gﬁ KisPen
or NO2 grqupanﬁxamaﬂel&ar@@ph@whcnamiﬁgﬂo blmanyht&fﬁl ace apbdayloafulinké Raitrfapheaylfor
o SR RiPageh? WRIE L0 SIRRIAE LR R 1Y GRS P RIS 5"
conditions which can be addressed by the compounds of the present invention for therapeutic

purposes as disclosed herein.

In the following the various diseases and conditions that are responsive to BK B2 receptor
15 modulation and the use of the compounds according to the present invention in specific

methodology and diagnostics are further specified.

Skin disorders: Within the present application the term “skin disorders” encompasses, but

is not limited to, disorders such as skin aging, skin efflorescences including pressure sores,
20 decubital ulcers, irritated, sensitive and dysaesthetic skin, erythema, rash, skin edema,
psoriasis, eciema, lichen, bacterial, viral, fungal and parasites induced skin infections
including furuncle, abscess, phlegmon, erysipelas, folliculitis and impetigo, lice, scabies and
herpes simplex, acne, exanthema, dermatitis including atopic dermatitis, allergic contact

dermatitis (Scholzen, T.E.. Luger, T.A. Exp Dermatol 2004; 13 Suppl 4:22-6)

25  neurodermatitis, radiation damage, sunburn, pruritus, itching, urticaria (EP0622361; Frigas,
E.; Park, M. Immunol. Allergy Clin. North Am. 2006, 26, 739-51; Luquin, E.; Kaplan, A. P.;
Ferrer, M. Clin. Exp. Allergy 2005, 35, 456-60; Kaplan, A. P.; Greaves, M. W. J. Am. Acad.
Dermatol. 2005, 53, 373-88; quiz 389-92), psoriasis, mycosis, tissue ulceration, epidermolysis
bullosa, wounds including abnormal wound healing, burns (Nwariaku, F. E.; Sikes, P. J.;

30 Lightfoot, E.; Mileski, W. J.; Baxter, C. Burns 1996, 22, 324-7; Neely, A. N.; Imwalle, A. R.;
Holder, 1. A. Burns 1996, 22, 520-3), frostbite, skin inflammation and edema caused by

venoms, alopecia, hair squama, corn, wart and panaris.



containing from 5 to 14 ring atoms, preferably from 5 to 10 (more preferably 5 or 6) ring 30 atoms, and
contains one or more (preferably 1, 2, 3 or 4) oxygen, nitrogen, phosphorus or sulphur ring atoms
(preferably W&20p8WL65HE expression heteroaryl refers furthermore to group€STHERANMA062H ©r more
hydrogen atoms have been replaced each independently of the WO
2008/116620PCT/EP2008/002316 21 others by fluorine, chlorine, bromine or iodine atoms or by OH,
=0, SH, NH2, =NH, CN or NO2 groups. Examples are é@%yridyl, 2-itnidazolyl, 3-phenylpyrrolyl,
thiazolyl, oxazolyl, triazolyl, tetrazolyl, isoxazolyl, indazolyl, indolyl, benzimidazolyl, pyridazinyl,
quinolinyl, purinyl, carbawlyl, acridinyl, pyrimidyl, 2,3"-bifuryl, 3-pyrazolyl and isoquinolinyl. 5 The

expression aralkyl refers to g grqup.containing bgth aryl and also.alkyl, alkenyl, alkynyl and/ .
cycloallcyl gro%%%%%tﬂ?%%@@b%&%ﬁ? IS1o e@%g RN pleer,lcgﬁx%%?ﬁ?ﬁ,sa Wetkenyl,

arylalkynylnatylaysiealiy), amiyelasiiseriibodeysarclclzabolbrits, adoylamdeyiiisallonny gioy istis,
Specific examples of arallcyls are tpluene,.10 xylene, mesitylene, styrene, henzyl chg)ride,
o-fluorotol JBARCHH g BYE TR F O&ﬁ%%%néﬁrﬁ’ﬁlﬁ e,lﬁ?gf?‘f&%,eéhaésngﬁ 8%’&3@?,10%%31%?”
cyclohexyldheribriusiceaargdidantinsaialiytdiuppiefetalitis codtairsinitatmisy eedraipetig tfig

systems (1 or 2 rings) containing from 6 to 10 carhon atoms and one or two alkyl, alkenyl and/or
eyl orGUFSEB A A REFAONEr 5 5 RO o O e SEEYEIRHRG | QPO RS0 o

ring 15 carppihdi@rdsgeneration and including both wet and dry forms), corneal diseases including
corneal graft rejection, corneal injury, corneal scarring, corneal ulceration, corneal haze,
keratoconus, glaucoma (preferably open angle glaucoma), myopia, ocular hypertension,

10  ocular vessel damage, angiogenesis, eye fibrosis (e.g. anterior subcapsular fibrosis, posterior
subcapsular opacities, posterior capsular opacities, corneal haze after laser surgery,
subconjunctival scarring after glaucoma surgery), proliferative vitreoretinopathy (PVR),

bacterial ocular infections including hordeolum and ptilosis.
15 Ear diseases: Within the present application the term “ear diseases” encompasses, but is
not limited to, disorders such as Meniere’s disease, inflammation of the middle ear,

inflammation of the external auditory canal and acute hearing loss.

Mouth, throat and respiratory diseases: Within the present application the term “mouth,

20 throat and respiratory diseases” encompasses, but is not limited to, disorders such as
inflammation of the oral mucosa and gums including aphta and stomatitis, parodontitis,
epiglottitis, pharyngitis, laryngotracheitis, tonsillitis, common cold, angina, rhinitis including
seasonal allergic rhinitis or perennial allergic rhinitis, rhinorrea, sinusitis of whatever type,
etiology or pathogenesis or sinusitis that is a member selected from the group consisting of

25  purulent or nonpurulent sinusitis, acute and chronic sinusitis and ethmoid, frontal, maxillary
or sphenoid sinusitis, expectoration, pneumoconiosis of whatever type or genesis, including
for example aluminosis, anthracosis, asbestosis, chalicosis, siderosis, silicosis, tabacosis and,
in particular, byssinosis, bronchitis, cough, trachitis, congestion, pneumonia, eosinophilc lung
infiltrate, chronic eosinophilic pneumonia, idiopathic pulmonary fibrosis and other fibrotic

30 lung diseases, treatment related fibrotic lung disease e.g. related to radiation, methotrexate,
chemotherapy, amiodarone or nitrofurantoin, sarcoidosis, acute respiratory distress syndrome

(ARDS), asthma of whatever type (Akbary, A. M.; Wirth, K. J.; Scholkens, B. A.



The expression heteroaralkyl refers to an aralkyl group as defined above in which one or more
(preferably 1, 2, 3 or 4) carbon atoms have been replaced each independently of the others by an
oxygen, nitr¥geA%1det20selenium, phosphorus, boron or sulphur atom 20 BSrEfePay/Witfen, sulphur
or nitrogen), that is to say to groups containing both aryl or heteroaryl and also alkyl, alkenyl, alkynyl
and/or heteroalkyl and/or cycloalkyl and/or heterocycloallcyl groups in accordance with the above
definitions. A heteroaralkyl group preferably contains o & or two aromatic ring systems (I or 2 rings)
containing from 5 or 6 to 10 ring carbon atoms and one or two alkyl, alkenyl and/or alkynyl groups
containing finondpHaasacatogn 198Ms3dn0D8-4 2y BEAIRPI Grddp échtaetivlg®y 0ot pathagenssisatoms,
1,2,3o0r4oftho arbon atems havin laced [ e ] en,
suiphur or SUCHL I el scELied BEET SN TACHO R RO ALE PUBeia andgy

arylheteroayd ositegl] agith esthoey cistikeivy hstinylalkgiisede hyconioedivyicrta) | Sktorg) notonsey clsthiionl

arylalkynylhetere3Qcycloalkyl. arvlalkylhetergocycloal ?ﬁ%[y \Y a‘[éﬁlgll e .
heteroarylactﬁ&s/ﬁ(?/%ﬁé%roo @%ﬁég laclléiﬁ?%é?grxdgéh%&%%%fﬂ% ete’r(g%flg%%%geny, éie%\ékaer%/ a%atero-
cycloaikyl, hsttermaayth etsentipt | esthmayb ety aikyiianperdity Khaser daurg| asidynal\emphysematous
2008/116620PCT/EP2008/0

heterocycl%‘cé eﬁyfﬁ%’i%lfgal&aﬁg%lg?%%%%ygFggﬁ(@tli,%%atle%%%eitenf%g‘I@Ig?/%glIggﬁi'/?,d by bacterial,
heteroalkyfataiogmdtdimdlaod Viesk rodegiiene inslpithe testhoyel oatisé yrdofmttisgndyolineg rotgms el ng

saturated %ry{)%?'rne%-c’tldvii-t)g,réﬁifgnnf?:aé § tec 1vSep 8&%%&3@*&?48%@&%%}2"&’8%&& is characterized

by irreversible, progressive airways obstruction, acute respiratory distress syndrome (ARDS)

10 and exacerbation of airways hyperreactivity consequent to other drug therapy, dyspnea,

hyperoxic alveolar injury, pulmonary emphysema, pleurisy, tuberculosis, exposure to high

altitude i.e. acute mountain sickness and preferably high altitude pulmonary edema (HAPE).

Gastrointestinal diseases: Within the present application the term “gastrointestinal

15 diseases” encompasses, but is not limited to, disorders including esophagitis, gastritis,
irritable stomach, gastric and duodenal ulcer, ileus, colon irritable, inflammatory bowel
diseases including Crohn’s disease and ulcerative colitis, enteritis, hypertensive gastro- and
colopathy, colitis, peritonitis, appendicitis, rectitis, gastrointestinal hemorrhage caused by a
portal hypertension, collateral circulation or hyperemia, postgastrectomy dumping-syndrome,

20  digestion discomfort, diarrhea, hemorrhoids, worm diseases, abdominal colic and colic of

parts of the gastrointestinal system.

Liver, gallbladder and pancreatic diseases (Cugno, M.; Salerno, F.; Nussberger, J.;

Bottasso, B.; Lorenzano, E.; Agostoni, A. Clin. Sci. (Lond) 2001, 101, 651-7; WO 01/56995

25  Al; EP0797997 B1; Wirth, K. J.; Bickel, M.; Hropot, M.; Gunzler, V.; Heitsch, H.; Ruppert,
D.; Scholkens, B. A. Eur. J. Pharmacol. 1997, 337, 45-53): Within the present application the

term “liver and gallbladder diseases” encompasses, but is not limited to, disorders such as
hepatitis, cirrhosis of the liver, liver fibrosis (e.g. due to viral (HBV/HCV) infections, toxins
(alcohol), fatty liver, bile stasis, hypoxia), portal hypertension, hepatorenal syndrome,

30  hepatogenic edema, cholangitis, cholecystitis, acute and chronic pancreatitis, and biliary colic.



quinolinyl, benzoyl, 2- or 3-ethylindolyl, 4-methylpyridino, 2-, 3- or 4-methoxyphenyl, 54-ethoxyphenyl,
2-, 3- or 4-carboxyphenylalkyl group. The expressions cycloalkyl, heterocycloalkyl, alkylcycloalkyl,
heteroallcyldyRI3e(fAlca?)l, heteroaryl, aralkyl and heteroaralkyl refer to groBp3/HPaRIdHE or more
hydrogen atoms of such groups have been replaced each independently of the others by fluorine, 10
chlorine, bromine or iodine atoms or by OH, =0, SH, =S, N112, =NH, CN or NO2 groups. The
expression "optionally substituted” refers to groups in wtiich one or more hydrogen atoms have been
replaced each independently of the others by hydrogen, fluorine, chlorine, bromine or iodine atoms or
by OH, =0, SHU=sSa\Hi2ct-Atd, iodhey Bik3sgsoWahithibel presqmtegspdicatdar shiz temay Hdrmsoygimops in

which one or more hydrogen atoms have b replaced each independentl the others b
Unsubstiu GBS R R LT TEREES: Loy s S L LR T A & e
C1-C6hetesndlkiytonieseyssiiisyt ct«rditiall Ogstitio dRyin pballiiatifut€inC 2xpo RéteveayaeloBhgpsiol. 2001,
unsubstitut: -CiQaryl unsybsgjtuted Ci-C9heteroaryl, ynsubstituted C2-Cuaralkyhor unsubsijtuted
CZ-Clihet§£a$§ﬁ<@lggr%éﬁrsn.’ ¥ gaﬁcse f%%r'é%g?él?vljlao:}r{di#g &fAng é’lim“ﬁ‘smdf%ékra%‘é%f lghgth
such &, elgcciframAuto b"Rheanscah\20009888; A7 82y Furasv, 1B 213, Shgimiobo,| S .o Pesensyd3, any
range defined hy two.integers licitly menfioned js,meant to-compeise and digclose any integer .
defming s;%"ﬁfhit ‘a %mi'llr?ft g%?l %rr‘g'p‘r(fia‘s(yﬁf)(f'rlie glgggrja%%. @79}?& p?ggg%ﬁ?ﬁv%ht%%asotsc‘,c?r'n%r'i’ses
all isotopeDefwinrs bf tHeeddscibe dammpbpellinds. Isotopes/akdnié hal28eBt)e sanablatbdder,

number but different mass n I [ le, tritium.and deuteriwm are.isotopes, of hydrogen.
Eamolos T MATe RS A RS R S SR R BRee”
urge and reflex incontinence, benign prostate hyperplasia (Srinivasan, D.; Kosaka

10  A.H..Daniels, D.V.; Ford, A.P.; Bhattacharya, A. Eur J Pharmacol. 2004, 504(3):155-67),

urethritis, inflammatory kidney diseases including glomerulonephritis, glomerular disease of
the kidney, interstitial nephritis, pyelonephritis, diuresis, proteinuria, natriuresis, calciuresis,
disorders of water balance, disorders of electrolyte balance, disorders of acid-base balance
and renal colic, renal fibrosis, and chronic renal allograft dysfunction.

15

Diseases of male genitale organs and female genitale organs: Within the present

application the term “diseases of male genitale organs and female genitale organs”
encompasses, but is not limited, to altered sperm mobility, male infertility, orchitis, prostatitis,
prostate enhancement, mastitis, inflammatory pelvis diseases, vaginal infections and pain,

20  adnexitis, colpitis, soft ulcus, syphilis, clap and ovarian hyperstimulation syndrome (Ujioka,
T.; Matsuura, K.; Tanaka, N.; Okamura, H. Hum Reprod. 1998 Nov;13(11):3009-15.).

Diseases of the hormone system: Within the present application the term “diseases of the

hormone system” encompasses, but is not limited to, menstrual disorders and pain,
25 climacteric disturbance, emesis, premature uterine contractions, premature labor,

endometriosis, endometritis, myoma.

Metabolic diseases: Within the present application the term “metabolic diseases”

encompasses, but is not limited to, disorders such as diabetes, including non-insulin
30  dependent diabetes mellitus, diabetic retinopathy, diabetic macular edema (Speicher, M. A.;
Danis, R. P.; Criswell, M.; Pratt, L. Expert Opin. Emerg. Drugs 2003, 8, 239-50; Gao, B. B;
Clermont, A.; Rook, S.; Fonda, S. J.; Srinivasan, V. J.; Wojtkowski, M.; Fujimoto, J. G;



23 the same are within the scope of the present invention. The present invention also relates to the
use of those compounds of formula (I) as active ingredients in the preparation or manufacture of a
medicamen¥ 9RHeSAhea M aceutical compositions according to the present iR¢SMEBHENABYISe at least
one compound of formula (I) and, optionally, one or more carrier substances, excipients and/or
adjuvants. Pharmaceutical compositions may additionally comprise, for example, one or more of
water, buffers (e.g., neutral buffered saline or phosphate’buffered saline), ethanol, mineral oil,
vegetable oil, dimethylsulfoxide, carbohydrates (e.g., glucose, mannose, sucrose or 10 dextrans),
mannitol, m&@MSRaﬁjumggpPlyﬁadeﬂekbr &nﬁnmﬁdelﬂs $udh ;aBegheninE, Entiididfeid, 2007atidg

agents suc TA or and/ar presgry, Furt ore, one or more other activ.
ingredient a§/( Eﬁr}?éeg )%9‘ ?Hbaééin% § \érﬁa“ tical ({,f;mtgbs?t‘fcz)lnssg]r’or\l/els eopﬁe?ethFor
instance, tipavegivop@Iings Stite @pbﬂﬂdmmmadvamagéowy hhaﬂ:emymgmpamjoumdodlahdm@n
antibiotic, anti-fungal, or anti-viral 15 a entd N h| aml on-sterojdgl anti- mflam atqlg drug,
a disease MFOUMDAYaBsHEATSERE ga% ?8%?3&0 ?ﬁ@aa uglsw TSRS PRt ABHvRyIne
modulgtoryreibiilysar suckusesoat e dfssedercofiipenieRbalisraceutical compositions may be
formulated for any appropriate manner of 20 administration, including, for example, topical (e.qg.,
transdermal or ocular), oral, buccal, nasal, vaginal, rectal or parenteral administration. The term
parenteral as GadibessialiicldiigasesbClithrouheinpiasenmapplivatiasciler (ere, ifiteadinass)lar
intramuscu #gr spinal, intracranial, f)ntrathec?l,llntrtaac%llaragerlc?cular lfr-:‘ aorbltal | tras nov% atnd
intraperito %ﬁaﬁﬁ%ctfd’t‘fogg’e\%ﬁ ﬁyl i arlfﬁjle% ioRof Infusion 18¢ n|q e i ceafa% em érﬁénts
25 COmm&ﬁ%tﬁlwa@mmhéaﬂ&fmulnm@aﬁmﬂwfmﬁl S:mrdmlfmms isbodiers forodxding laotiablets,
troch Ioze ous 0|I ensmnsbdlsr{)erﬂble owders ﬁnules e UhSIOHt, hg\gd or
soft sul%t’se LC%E’ ”aso |t liﬂ%’tc’mtherr emiso |menPrycor’n ions prov &’Rerelnlrﬁlay be
formulatedaaé‘oalhtaﬂ)hvhﬁﬁteeﬁﬁsm watémodiar tffrcapadmimistiaticramshyrtirapretemedformgidplasty,
conditions (6.g.. In e treatment of Skin S00RHY SRR ARR R ALE) VS, Femmando, L2
Fukuda, Y.; Kaplan, A.P. A4m J Physiol Heart Circ Physiol. 2005 Jul;289(1):H251-7)

hemangioma, angiofibroma, venous disorders such as thrombosis, varicosity, phlebitis,

15 thrombophlebitis, phlebothrombosis, cardiopathy, congestive heart failure, carcinoid
syndrome, angina pectoris, cardiac dysrhythmias, inflammatory heart diseases including
endocarditis, pericarditis and constrictive pericarditis, myocarditis, myocardial infarct,
postmyocardial infarction syndrome, left ventricular dilation, post ischemic reperfusion
injury, shock and collapse including septic, allergic, post traumatic and hemodynamic shock,

20 amniotic fluid embolism (Robillard, J.; Gauvin, F.; Molinaro, G.; Leduc, L.; Adam, A ;
Rivard, G.E. Am J Obstet Gynecol. 2005 Oct;193(4):1508-12.). systemic inflammatory
response syndrome (SIRS) including SIRS caused by heartlung bypass during surgery, sepsis
and internal and external complications during cardiopulmonal bypass surgery (including but
not limited to adverse hemodynamic effects following protamine sulfate reversal of heparine

25  (Pretorius, M.; Scholl, F.G.; McFarlane, J.A.; Murphey, L.J.; Brown, N.J..Clin Pharmacol
Ther. 2005 Nov;78(5):477-85).

Blood diseases: Within the present application the term “blood diseases” encompasses,

but is not limited to, disorders such as coagulation, disseminated intravascular coagulopathy,

30  hemorrhage, hemorrhagic diathesis, hypercholesterolemia and hyperlipemia.



24 Compositions intended for oral use may further comprise one or more components such as
sweetening agents, flavoring agents, coloring agents and/or preserving agents in order to provide
appealing alPpaiglalie2preparations. Tablets contain the active ingredient R BEERABH9 241
physiologically acceptable excipients that are suitable for the manufacture of 5 tablets. Such excipients
include, for example, inert diluents (e.g., calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate), granulating and disin?tégrating agents (e.g., corn starch or alginic
acid), binding agents (e.g., starch, gelatin or acacia) and lubricating agents (e.g., magnesium stearate,
stearic acid or 1aig)pHdir dibbatesnWithénutheqatsenoapphigatiay tie caatéDybyphiadwditeakbestjaeadeddelay
disintegration and absorption in the. 10 trojntestinal tract and thereby provide a sustajned. actign
over a long BB RSB 4 (il HEIP e PP STRAPAY R PHE o LPRE Gl e
distearate hgyiptasticpidsesidE.ormulations for oral use may also be presented as hard gelatin
capsules wherein the 15 active ingredient is mixed with an inert solid diluent (e.g., calcium carbonate,
calcium phosphate or kaolin), or as soft gelatin capsules wherein the active ingredient is mixed with
water §r an oil Dieshders (@f) . tHeeetirall, fiervicusasgsiienor Mithiailxhagpeserst sappliagions tentaimthe

active ingredient(s) in admixture with excipients 20 suitable for the.manyfacture of aqueous
AL R R e e e R e
methylcellylgsanhvasoprapylseathyfcdiilosstrab diervoalyinyte np diyslindimy replodphalifs)micagadtnth
and gum acacia); and dispersing.or wettin en .g., naturally-occurring phosphatides such
lecithin, cofffé: %ﬂ%ﬁ%ﬂé@%‘f@ﬂeﬁ&%ﬁ ! %’éﬁ vﬁt@?&i‘%é& Osu%h%ags%toeﬁ/agffe? ciﬁlesngpslfleggrate,
condensatiggrPresuats 2pinhletduritredanigedeiiydiingticipaidisiipbatof aleohelysuchyasem, multiple

hept ecaetrglleneogcetan l,,condensation products o&etri%lene O)fh?ie witklgl?rtial estgrs deriv?
from 14tty SEESR AT S S R R Ta N S ST SRS SRR AU FIAMSE S SRS AR Al icts
of ethylenePaxiiiesuvith pReaat catenstidesive périphealiynanidpating ldepitaisinisy difidesxiycimaety and
polyethylene sorbjtan monooleate). Aqueous suspensions may also comprise one or more
preservativség,lﬁp Ii%ﬁ'ample ethyl, or n-propyl p-hydroxybenzoate, one or more coloring agents, one
or more flavoring agents, and one or more sweetening agents, such as sucrose or saccharin. WO

2008/116620P§r£{}1£|3125%9(§4959?\§}t%in the present application the term “brain disorders” encompasses,

15 but is not limited to, disorders including nootropic or cognition enhancement, cerebral
amyloid angiopathy, stroke, head and brain trauma, traumatic brain injury (Marmarou, A.;
Guy, M.; Murphey, L.; Roy, F.; Layani, L.; Combal, J.P.; Marquer, C.; American Brain Injury
Consortium J Neurotrauma 2005 Dec;22(12):1444-55) cerebral heat damage, cerebral
ischemia, cerebral hemorrhage, post traumatic and post ischemic cerebral edema, general
20  brain edema, acute mountain sickness and preferably high altitude cerebral edema (HACE),
cytotoxic brain edema, vasogenic brain edema, post-surgical brain edema, brain edema
associated with metabolic diseases,_increase of permeability of blood-brain barrier or blood-

brain tumor barrier.

25 Musculoskeletal system  diseases: Within the present application the term

“musculoskeletal system diseases” encompasses, but is not limited to, disorders such as
inflammatory  musculoskeletal  disorders, arthrosis, osteoarthrosis, osteoarthritis,
chondroporosis after joint trauma or relatively long immobilization of a joint after meniscus
or patella injuries or torn ligaments, rheumatoid arthritis of whatever type, etiology, or
30 pathogenesis including acute arthritis, acute gouty arthritis, chronic inflammatory arthritis,
degenerative arthritis, infectious arthtritis, Lyme arthritis, proliferative arthritis, vertebral
arthritis, septic arthritis, psoriatic arthritis, chronic polyarthritis, rheumatism, Sjogren’s



25 Oily suspensions may be formulated by suspending the active ingredients in a vegetable oil (e.g.,
arachis oll, olive oil, sesame oil or coconut oil) or in a mineral oil such as liquid paraffin. The oily
suspension¥V@ 2908016429 a thickening agent such as beeswax, hard paraffiP(drERIWNHIOSHG! .
Sweetening agents such as those set forth above, and/or flavoring agents may 5be added to provide
palatable oral preparations. Such suspensions may be preserved by the addition of an anti-oxidant
such as ascorbic acid. Dispersible powders and gran fes suitable for preparation of an aqueous
suspension by the addition of water provide the active ingredient in admixture with a dispersing or
wetting 10 gadnéns)spantig agpohdylitisnespomdplarthritie natkydesifyitapbadiytine; siogeomyetlitiyg
agents and suspending agents are. exemplified b dtho e already men%loned bove. Addit}%nal &
excipients, S a SRS Lo ReTel o i1a15) ag%%l%g, may a150 Be §Fe°§%fr?t. Bhaifitactlffeal
compositiofteBEoreds) Masouloskilemnl gfadil-indiniceaingsitnsl disk oidrbmphase may be a vegetable
oil (e.g., olive oil or arachis oil), a mineral oil (e.g., liquid paraffin) or a mixture thereof Suitable
emulsifying agents include naturally-occurring gums (e g gum acacia or gum tragacanth),
naturagly-occurgngrphogi¥trtiess (aVithsoytheaprewiininapplitatssarsthe pastial esttesgyertisoréiany fatty
acids and hexitol), anhygrides (e.q., s%\rsgitan mogoleate%gnd cond n%sgtion products off P rtial esters
derived frofRGaRPSRTs RHGHERE BBt SHSORSE Y a(se%en?fgely SER I Wl A& ate).
An emulsicmiphyladsie shoeRliatiapie eomatelspentanityiay diefiivakitgragetivas, alldsyitpstihmd,

elixirs may be formulated. with sweetening agents, such lycerol, propylene glycql..sqgbitol, or
sucrose. Sﬁ%’ﬁ‘%ﬁ?ﬂl‘é‘?ﬁh‘é’?ﬁa@ I§%a§:%'?%lpﬂg§é’ ecfﬁ%glna%s? 1>/erreriﬁlﬁlci:tep @ggé%%’reelgs’eﬁ/%%\ies?rﬁlg\%?%g
agents andios.colwgodsageNs. GauDpowhlsGrapaaberonaPeWior AskalighypR.al. admidistgatidijsuch
as for 6opiclal

1 mmunol. 2008)

Pain: Within the present application the term “pain” encompasses, but is not limited to,
centrally and peripherally mediated pain, vascular pain, visceral pain, inflammatory mediated
pain, neuralgic pain, referred pain,_nociceptive pain,_reflectory pain, psychosomatic pain,

15  acute pain such as caused by acute injury, trauma or surgery of bones, muscle, tissue, soft
tissue, organs, pain after insectbites, post-stroke pain syndrome, post-surgery pain,
progressive disease related pain, chronic pain such as caused by neuropathic pain conditions
(including but not limited to complex regional pain syndrome (WO00/75107 A2; Yamaguchi-
Sase, S.; Hayashi, I.; Okamoto, H.; Nara, Y.; Matsuzaki, S.; Hoka, S.; Majima, M. Inflamm.

20  Res. 2003, 52, 164-9; Petersen, M.; Eckert, A. S.; Segond von Banchet, G.; Heppelmann, B.;
Klusch, A.; Kniffki, K. D. Neuroscience 1998, 83, 949-59; Birklein, F.; Schmelz, M,;
Schifter, S.; Weber, M. Neurology 2001, 57, 2179-84; Weber, M.; Birklein, F.; Neundorfer,
B.; Schmelz, M. Pain 2001, 91, 251-7), causalgia, morbus sudeck, reflex sympathetic
dystrophy), diabetic peripheral neuropathy, post-herpetic neuralgia, trigeminal neuralgia,

25  cancer-related pain, pain associated with rheumatoid arthriﬁs, osteoarthritis (Bond, A. P.;
Lemon, M.; Dieppe, P. A.; Bhoola, K. D. Immunopharmacology 1997, 36, 209-16; Cassim,
B.; Naidoo, S.; Ramsaroop, R.; Bhoola, K. D. Immunopharmacology 1997, 36, 121-5;
Calixto, J. B.; Cabrini, D. A.; Ferreira, J.; Campos, M. M. Pain 2000, 87, 1-5; Kaneyama, K.;
Segami, N.; Sato, J.; Fujimura, K.; Nagao, T.; Yoshimura, H. J. Oral. Maxillofac. Surg. 2007,

30 65, 242-7), teno-synovitis, gout, menstruation and angina, fibromyalgia, ocular pain, back
pain, headache, cluster headache, migraine (Ebersberger, A.; Ringkamp, M.; Reeh, P.W;
Handwerker, H.O. J Neurophysiol. 1997 Jun;77(6):3122-33.), hyperalgesia, and fever.



application to the skin or mucous membranes, such as in the eye. Formulations for topical
administration typically comprise a topical vehicle combined with active agent(s), with or 30 without
additional oM{RRYEBYBEnents. Suitable topical vehicles and additional corRp&AEREHIE2NEIl known in
the art, and it will be apparent that the choice of a vehicle will depend on the particular physical form
and mode of delivery. Topical vehicles include water; organic WO 2008/116620PCT/EP2008/002316
26 solvents such as alcohols (e.g., ethanol or isopropyl"&lcohol) or glycerin; glycols (e.g., butylene,
isoprene or propylene glycol); aliphatic alcohols (e.g., lanolin); mixtures of water and organic solvents
and mixturfardiargerdccontpentsis oftilasiaveatiohard giyfidras; dipilidsas edemtafieriats duuhmgenetal
acids, acylgl erolstéin udingloils, such as mineral oil, and fats 5 of natural or synthetic origin),
phosphogly Scr{a%%‘, Ib%l%&%?lpﬁféaand waxes; protein-based materials such as collagen and gelatin;
silicone-based materials (both non-volatile and volatile); and hydrocarbon-based materials such as

microsponges olymer matrices,.A composition may further include one qQr. more components
adapted to im '}QCP dsd 2 e&‘%&%s? f)efs&netz a%)ﬁlalléz ﬁ‘grrlmu gtict)%r,r%uclﬁ%gus?g%illzll?}eéls a?éents,
suspefdingmganiassds) bntuisifndimitedtso vitiseaits adghsieng, thelnmedjiatdd, prdsmteaty esruses,
antioxidantﬁj#skin enetration etnhancers(5 n;oig,rturizersbacr}d SaLfSE%@E lorrclesle e rigla}fgrr'alsﬂl%xamegéﬁ of
such compo EhtsPAFESHELc PR TR M drtindale-The ExXira armacopoeiaa}(§ armaceutical Bress,
London 1988)atidnMirtinséful. ) féte thingheatmPitawhiabacttival Sofengess FanmedathonsStrepyaoayuise

microcapsiles, such asydroxymeiyicelliose, o GellD NG RS ASHIES ASIBORAER AP
microspherés; microemulsions, nanofar}/lc es or hanocapsules.
Examples of bacterial infections intended to be within the scope of the present invention
10 include, but are not limited to diseases such as pestis, sepsis, epidemic typhus, food
poisoning, tetanus, scarlet red, whooping cough, diphtheria. Examples of viral infections
intended to be within the scope of the present invention include, but are not limited to
diseases such chickenpox and herpes zoster, AIDS, influenza, small pox, and children
diseases such as measles, rubella, mumps, acute anterior poliomyelitis. The present invention
15 is useful for the treatment of protozoa and parasites infections caused by Schistosoma
mansoni, Dermatofagoides farinae and Plasmodium inducing Malaria. Examples of prion
infections intended to be within the scope of the present invention include, but are not limited
to diseases such bovine spongiform encephalopathy (BSE), Creutzfeldt Jacob disease and
kuru.
20

Inflammatory disorders: Within the present application the term “inflammatory disorders”

encompasses, but is not limited to, disorders such as acute-phase reaction, local and systemic
inflammation and inflammation caused by other diseases whatever type, etiology or
pathogenesis and caused by those inflammatory diseases specified within this application.
25
Injuries: Within the present application the term “injuries” encompasses, but is not limited

to, multiple trauma, head trauma, lung injuries, external, internal and surgery wounds.

Immunology disorders: Within the present application the term “immunology disorders”

30 encompasses, but is not limited to, disorders such as hyperesthesia, autoimmune disorders,

graft rejection in transplantation, transplant toxicity, granulomatous inflammation / tissue



A topical formulation may be prepared in a variety of physical forms including, for example, solids,
pastes, creams, foams, lotions, gels, powders, aqueous liquids, emulsions, sprays and skin patches.
The physicaVAE&HAER and viscosity of such forms can be 20 governed REHERAS8EAEH Gind
amount of emulsifier(s) and viscosity adjuster(s) present in the formulation. Solids are generally firm
and non-pourable and commonly are formulated as bars or sticks, or in particulate form; solids can be
opaque or transparent, and optionally can contain solvéﬁts, emulsifiers, moisturizers, emollients,
fragrances, dyes/colorants, preservatives and other active ingredients that increase or enhance the
efficacy of temdiddlidf prgahthenGreaavss andriotirssppesiien simiantecomprrodiseasdiffarirg-naadhly in
their viscosuilti/' both Iot'{ons ?dtc}l%e ms Lnagulfl?igpaque, translucent or clear and often contain
emulsifiers, %ff%rr?t%‘,l%lnodl\ﬂ o8 9 é%ﬁUs%g agents, as well as moisturizers, emollients, fragrances,
dyes/colorants, preservatives and other active ingredients that increase or enhance the efficacy of the
final product. Gels can Reprepared with 5 range aluiseasites, i (igk 20.or 1 Isgagly tg fhin or
low viscosity. rmuUidtonss IiRe tRosEFT6ToRs ahd creams, may also comam sblvents,
emulsBierslimitestunzdisoriers|saohs adraghidntasodyasieolorentingrbsmstatares mridngt lvaneati(eon-
ingredients thaﬁ_incgqase or enhange thql_efeiﬁetﬁ}i%vyagc%%08/%%g§29PCc:g'r/EcF;IZlogrglgtpgh%lgrgl7co€ 1I1h¥e
final produéfl.liiqfﬁ s are e A Geams, otons, of gglrs And GREN do not contain emulShers.
Liquid topieadpisddingts: oftigy) donpmie, solvethis phavytsdiec resopluigtsizeémsnachplierald, ineptansedyrge
dyes/colorants, preseryatives and oth ive ingredients that increase ar enhance the efficacy of the
final produgi.l.tfiwét &y 3I) & eﬁ%ﬁéﬁlﬁ’er%aﬁ)%r%%%efn ellg%icgall formutations include ?%’u?%oi“nngh}da%’ ionic
emulsifierspstetasarybmis,obainactivio tisseen sisifierankike polpdiyetKuprs’ sl eyhditwe, Rihddhstemdte,
ceteareth-12, ceteareth-20, ceteareth-30, ceteareth alcohol. PEG-100. stearate and glycervl stearate
Suitaaﬁe vi§ silfrflegl Jus f‘héépa{g%%?s? 1£cﬁﬁ%§rb§?sé§r‘lecﬁegtﬁ%%fem 8: 6F6¥é’ét}b8‘%to°§6‘f o%?s‘%?ﬁ%%l-%’lc
gums suchcasdeydrbDyatiyyltstislosiaddant nasteguand meaghesilodretyrpenbsilivawe] sitiotial nervous
microcrystalline wax, beeswax, paraffin, and cetyl palmitate..A gel composition be f (?ib the
addition of%g%mnﬁsg‘é‘g%%‘b‘ghcgrsegﬂit%%‘é’ﬂf“r?fe%‘ﬁ%d|&l§%°é@§h%§é?ﬁ%éé?%é?ﬁ%§ s g
polyquaterbittmst hiynites ytetlegtcaibith sembys) dypghpyledisdass, roydiogiorcdplmegthyioas|uioskiple
carbomer or ammonigted 15 glycyrrhizinate. Suitable surfactants include, but are not limited, to,.
nonionic, a%qzt))?éaric, 1GMIE %?%a& é%iorﬁfglgaﬁ%%%ntg@%#g a?p ee,ncl)lr?é o%nn(?oég%lp g?%éﬁ:i?%%lg%mg

copoly®|, phlygitmtic? GrantjsoytiaterdD npnigsptioatenfithqodgs drivace 80/asioramidtadDisi, escidenide
DEA, and ¢cocamide MEA dole | betaine, cocamidopropyl phosphatidyl PG-dimonium chloride, and

. or gro angipgencsly. . . . .
ammonium taureth su affrei maé BEUSEd within topical formulations.

Hereditary diseases: Within the present application the term “hereditary diseases”

encompasses, but is not limited to, disorders such as hereditary angioedema (Davis, A. E. et
20 al., 3rd Transfus. Apher. Sci. 2003, 29, 195-203; Zuraw, B. L. Immunol. Allergy Clin. North
Am. 2006, 26, 691-708; Bas, M. et al. Allergy 2006, 6/, 1490-2) and angioneurotic edema,

chondrocalcinosis, Huntington’s disease, mucoviscidosis.

Edema: Within the present application the term “edema” encompasses, but is not limited

25 to, general edema and edema caused by inflammation, other drugs, e.g. drug induced
angioedema (Mathelier-Fusade, P. Clin. Rev. Allergy Immunol. 2006, 30, 19-23; Finley, C. J.

et al. Am. J Emerg. Med 1992, 10, 550-2; Bielory, L. et al. Allergy Proc. 1992, 13, 85-7),
infection, burns, injuries, trauma, frostbite, surgery, distorsions, fractures, exposure to high
altitude (e.g. high altitude pulmonary edema (HAPE) and high altitude cerebral edema

30 (HACE)), hereditary, autoimmune and other diseases and disorders, particularly but not

limited to those disorders specified in this application.



20 Suitable preservatives include, but are not limited to, antimicrobials such as methylparaben,
propylparaben, sorbic acid, benzoic acid, and formaldehyde, as well as physical stabilizers and
antioxidantsY%Q @884 166aMin E, sodium ascorbate/ascorbic acid and propyl RaN4iB2088(eaHEs
moisturizers include, but are not limited to, lactic acid and other 25 hydroxy acids and their salts,
glycerin, propylene glycol, and butylene glycol. Suitable emollients include lanolin alcohol, lanolin,
lanolin derivatives, cholesterol, petrolatum, isostearyl né@pentanoate and mineral oils. Suitable
fragrances and colors include, but are not limited to, FD&C Red No. 40 and FD&C Yellow No. 5. Other
suitable additidegiltmye déaktsyndtonmyishe Withide thsn prespidahpplinatimiotheclene, feapdiaryoleikited
to, abrasives, 30absaorbents, anti-caki ' [ anti-stati r ts
(0. witcr T SIS SRS o ook S L U e E L Pl el e ot
buffering \(Wa2()08/1 Fa620 PEGHEH2008/ X9031 BM6) AN chesbtingddentsifil Gdia ndifed. a30dils,

Cutable 1B SR e R of et A af b S e (L0 b0 By

alcohdi/waMus@erges); propgteheeglyeo! (rabs); dndPRolsmbdare 90.(1 Beberanlatamplwok.a 200aAble
topical icl lati f i ] al I 9%): st | O%: jum 52
e Ll R B T i e e

hydrocarbaytpkipetarapd.30%). All percents are by weight. 10

Methodology and diagnostics: Compounds of the invention can be labelled by isotopes,

10  fluorescence or luminescence markers, antibodies or antibody fragments, any other affinity
label like nanobodies, aptamers, peptides etc., enzymes or enzyme substrates. These labelled
compounds of this invention are useful for mapping the location of bradykinin receptors in
vivo, ex vivo, in vitro and in situ (e.g in tissue sections via autoradiography) and as
radiotracers for positron emission tomography (PET) imaging, single photon emission

15  computerized tomography (SPECT) and the like to characterize those receptors in living

subjects or other materials.

The present invention also pertains to methods for altering the signal-transducing activity
of bradykinin receptors in vitro and in vivo. For instance, compounds of the present invention
20 and labelled derivatives thereof can be used as standard and reagent in determining the ability

of a potential pharmaceutical to bind to the BK B2 receptor.

The present invention also provides methods for localizing or detecting a BK B2 receptor
in a tissue, preferably a tissue section, which methods involve contacting the tissue sample
25  containing BK B2 receptor with a detectably labelled compound according to the present
invention under conditions that permit binding of the compound to the BK B2 receptor and
detecting the bound compound. Such methods and their respective conditions are known to
those skilled in the art and include, for example, the radioligand binding assay disclosed in
example 754.
30
The present invention also provides methods of inhibiting the binding of BK or any other

B2 receptor ligand to a BK B2 receptor which methods involve contacting a solution



Typical modes of delivery for topical compositions include application using the fingers; application
using a physical applicator such as a cloth, tissue, swab, stick or brush; spraying (including mist,
aerosol or f&¥28PFA¥4680; dropper application; sprinkling; soaking; and rinSt6d/kPapepilEdlelease
vehicles can also be used, and compositions may be formulated for 15transdermal administration as a
transdermal patch. A pharmaceutical composition may pe formulated as inhaled formulations,
including sprays, mists, or aerosols. Such formulations are particularly useful for the treatment of

th - . - : o0 f : : 0 :
may be del L B A e e R R R s
methods a2 decepterinniedeonditionsrandiimirdamonms tsuffictbns dd rdetdetablyitinpibip bindisgsof BKis
CFC or HF r 19100 ' I C . Other.suitable
dovices ard bie Beb RIS BRI RGN Sl AR e OB CITEES
formulationkniewnde ithose skibiedtimtte attpiatigludelutis 23pnaple)|intscalaitiac ol bization-ssdapnts
and may b%i@:ﬂ%%éﬁ%% g%gl aerosol containers that are closed by a suitable metering valve.

Inhalant compositions may tomprise liquid or powdered compositions containing the active ingredient
that are suitable for nebulization and intrabronchial use, or aerosol 30 compositions administered via

an aerosol unit#ispepsi d?ﬁﬁé [ [qui pasition mpyj e agtive ingredient
in an aqueous,%ap#gﬁj%%%%%epta ?(l-:-s %ﬁgﬁagr?% s%*gtgr%&ge.go? iggt%ﬁ% gg#ﬁ%“?r %‘g%gngst%ﬁgl
water. The suiditimns agspatsiveitecbdd BY reyepRodard abeRoRE THERRDOE/0028:1 A3 Wised hasuf, dhsump

enabing (s ot SR
Suitabf fostbeatdrshichenain baeprephdantia (iouiddore dheinrtetvdsympfomsximpidsra o asevapray
oras “asa'déi%’%r nglHdesd %89&%9 ro?iéx'rnptoms) or therapeutic (i.e., after the onset of symptoms, in
order to reduce the severity and/or duration of symptoms). A condition is "responsive to BK
B2 receptor modulation" if modulation of BK B2 receptor activity results in alleviation of the
condition or a symptom thereof. Patients may include but are not limited to primates
15  (especially humans), domesticated companion animals (such as dogs, cats, horses) and

livestock (such as cattle, pigs, sheep), with dosages as described herein.

It is also within the present invention that the compounds according to the invention are
used as or for the manufacture of a diagnostic agent, whereby such diagnostic agent is for the
20  diagnosis of the diseases and conditions which can be addressed by the compounds of the

present invention for therapeutic purposes as disclosed herein.

The compounds of formula (I) according to the present invention have improved
properties when compared to BK B2 receptor antagonists known in the state of the art,

25 especially, improved selectivity, low toxicity, low drug drug interaction, improved
bioavailability (especially with regard to oral administration), improved metabolic stability,

improved stability in microsomal degradation assay, and improved solubility.

The present invention is now further illustrated by the following examples from which

30 further features, embodiments and advantages of the present invention may be taken.



5solutions of the active ingredient. Formulations or compositions suitable for nasal administration,
wherein the carrier is a solid, include a coarse powder having a particle size, for example, in the range
of 20 to 500'WAGYAEL N is administered in the manner in which snuff is ZGHBRARYPIL by rapid
10 inhalation through the nasal passage from a container of the powder held close up to the nose).
Suitable powder compositions include, by way of illustraipn, powdered preparations of the active
ingredient thoroughly intermixed with lactose or other inert powders acceptable for intrabronchial
administration.ﬁWdéé compositions can be administered via an aerosol dispenser or encased in
a breakable capsule which may be inserted by the patient into a device 15that punctures the capsule
and blows the powder out in a steady stream suitable for inhalation. Pharmaceutical compositions
may also be pr%f)?};frgtm th?@rm %1;1%3 positories (e.g., for rectal administration). Such compositions

10n O O . e .. . . .
can be prepare mixing the glrﬂg with a suitable non-irritating excipient that is solid at ordinary

temperatures blbdiqaimipsutids eddtz pesent peventiecnaad bdlptepasddrim meitmbéhe fectysntelrkiense the
drug. Suitaple excipients inglude, for example, cocoea hutter and po etE ene glycols. ..
Pharm%ceu%c%ﬁecggn%%ill|o§1136 raﬁgy?%%r %ﬁfg%%)egés's%}s{{:a?ﬁéncp P;J".f[elél%sg orrenafg%%ﬁsl?i‘.’glug oFmulition
such as a ypshesithdusifectheasitwdedesse bédbethia toptoHenivith 2 rethetio istethials)kSaeh in the
formulation ally be prepar sing well known technology and inistere ar
exampie. ol S e R B e e R R R B S e e
Carriers foarts®xeftrned nuthfodminchide dut aisiaot hnpitid ¢ dncsenaythists desortbkehbettabldach of
re}%}ivbely constant leyel of rgod ator release. The amount of

(<] 1IMCcorporate CIC1 IClOT!

preferably g [ORBLOBRIPKIASS Bk

modulator contained within a 30sustained refease formulation depends SB%%, for example, the site of
implahfation, the rate and expected duration of release and the nature of the condition to be treated or

prevented. W%@Qr%%;:&ggszﬁ)ggy%62%9%/&9112g3%>§amples are as follows:

ACN is acetonitrile
BK is bradykinin
BSA is bovine serum albumin

15 cpm is counts per minute
DCM is dichloromethane
DIBAL is diisobutylaluminum hydride
DIPEA is ethyl-diisopropyl-amine
DMF is dimethylformamide

20 DMSO is dimethylsulfoxide
EA is ethyl acetate
ELISA is enzyme-linked immunosorbentimmosorbent assay
HBTU is benzotriazol-1-yl-(bis-dimethylamino-methylene)-oxonium;

hexafluorophosphate

25 HBSS is Hanks' balanced salt solution
HOACc is glacial acetic acid
HPLC is high performance liquid chromatography
LDA is lithium diisoprpylamide
NMP is 1-methyl-pyrrolidin-2-one

30 Pd(OAc); is palladium (II) acetate
PBS is phosphate-buffered saline
PIPES is piperazine-N, N'-bis(2-ethanesulfonic acid)



30 For the prevention and/or treatment of diseases mediated by BK or analogues thereof, the dose
of the biologically active compound according to the invention may vary within wide limits and may be
adjusted to WEI8ANseYuirements. Active compounds according to the pre&eREPRASHIOR Hre
generally administered in a therapeutically effective amount. Preferred 5 doses range from about 0.1
mg to about 140 mg per kilogram of body weight per daygabout 0.5 mg to about 7 g per patient per
day). The daily dose may be administered as a single dose or in a plurality of doses. The amount of
active ingredient_flgét}irig)‘ﬁlfg cgm_binﬁg with tge carrier materials to produce a single dosage form will
vary dependingpupon he host freatad and 4ia particular mode of administration. Dosage unit forms will
generally contdkiTbetwemrtéffecatusdbout 1 mg to about 500 mg of an active ingredient. It will be
understood, h erl, ttert]raalthtr}f ecific dose level for any particular patient will depend upon a variety
of factors including {Re actvity of the specific compound employed, the age, body weight, general
health, sex, dietHime tmbpiropyedioyd, route of administration, 15and rate of excretion, drug
combilgqtion (i'%ﬂqg%ﬁﬂgrsoggi%eugregﬁ? 'great tergl% gg.l%ent) aqd the severity of the particulgr disease
undergoing therapy. reterre compounc‘]‘s SAfe T i2htion will have certain pharmacological

properties. Sucatpispairetedhclude, but are not limited to oral bioavailability, such that the preferred

oral 20 dosage,ipsr s discussed above can provide therapeutically effective Jevels of the compound in
Vivo. 8-(heteroar§:rlr§3i%l§<1§} ghuYr?o hes rr(()R%(lj?é%HWelfg?ﬁgr%%l ) eu)ég %%kg%%‘?sts or (preferably)
antagonists of B&(dppiéie pdislinbesdiphenyltbhpppltmidfesrdaetie)rdickin ropdliadivma(BRIASNVECeptor

antagonists according to the present invention may be used to inhibit the binding of BK B2 receptor
ligands (e.g., BK) to BK B2 receptor in vitro or in vivo. BK B2 receptor modulator(s) provided herein

are piéferably dtiminmmgredhtts aspatientife. the afollmeimgorEdlyler topiralhepaesditeti e seainyiginodt
east one bog 14115545 5 RURA T URHRS,BK, B3 receptor activy. 30



WO 2008/116620PCT/EP2008/002316 31 responsive to BK B2 receptor modulation including skin
disorders; eye diseases; ear diseases; mouth, throat and respiratory diseases; gastrointestinal
diseases; liVEP BOIHIALr and pancreatic diseases; urinary tract and kidneR(did@28e0Mdases of
male genitale organs and female genitale organs; diseases of the hormone system; metabolic
diseases; cardiovascular 5 diseases; blood diseases; lymphatic diseases; disorders of the central

nervous system; brain disorders; musculoskeletal syste"rﬁ diseases; allergy disorders; pain; infectious
diseases; inflammatory disorders; injuries; immunology disorders; cancers; hereditary diseases,
edema or capillabldeak syndrome(s), and for the use in specific methodology. It is within the present
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WO 2008/116620PCT/EP2008/002316 32 Eye diseases: Within the present application the term
"eye diseases" encompasses, but is not limited to, inflammatory disorders such as scleritis,
conjunctiviti® @ R¥dE620ritis, iridocyclitis, uveitis, chorioretinitis, as well as ENSIFX2P88402R14s
retinochoroidal circulatory 5 disorders, bacterial eye infections, unspecific conjunctivitis and eye
irritations, retinopathy of prematurity, proliferative vitreoretinopathy, macular degeneration (including
age related macular degeneration and including both
corneal graft rejection, corneal injury, corneal scarring, corneal ulceration, corneal haze, keratoconus,

and dry forms), corneal diseases including
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WO 2008/116620PCT/EP2008/002316 33 Immunopharmacology 1996, 33, 238-42; WO 00/75107
A2), etiology, or pathogenesis, or asthma that is a member selected from the group of atopic asthma,
non-atopic X¥thA88/alddic and non-allergic asthma, extrinsic asthma causB8BHER2G0% 0 FHental
factors, intrinsic asthma caused by pathophysiologic disturbances, bronchial asthma, IgE-mediated
asthma, essential 5 asthma and essential asthma of unknown or inapparent cause, true asthma,
emphysematous asthma, exercise-induced asthma, océépational asthma, infective asthma caused by
bacterial, fungal, protozoal or viral infection, incipient asthma, wheezy infant syndrome, bronchial
hyperreactiBity, £hronic gbstructive pulm Jnar)ﬁdi seaseglC(BPD , COPD gftlat is characteli

e Szﬁ%?:rd

irreversilgypogressive %{HW%{% obstructiol\ﬁf acute respiratiy pistress syﬁ'arlbrﬁ]e (ARD
L

exacerbgtion-efpirwaysRyperreactivity-gonseguent to otherdrgg-therany—dyspres;hygeroxic-alveolar
injury, pylmonary em pleurisy, fuberculpsis, exposurg to high Altitude i.e. acute mountgin

sickness|and preferably hig itude pulmonary edema|(HAPE])). Gastrpintestinal diseages: Within the
present applicat o "gastrointestinal 15 (liseasgs" enc @ e, but is not limited to,

disorders irdluding ¥sophayitis, gastritis,| irft&Ble| stomarh2§astric &ndduddenal ulcer, ileds7.zolon

frils

irritable, [nflammatoryybowel diseases in¢luding Crohn's|diseasge arffthulcerative colitis, dnteritis,
hypertensive gasfies @olopathy, colitjs, peritgnitis, appendigifis, ifis, gastrointestinal
hemorrhage caysedqysa portal hypertension, collateral circulation &, gefemiqmpostgastrectorny

dumpingj

, , hea, hemorrhoids, worth diseases, abdominal colic
and colig of partps of thegastrointestinal gystem.

Liver,| gallbladder ghdypancreatic disdases (Clugno,
M.; Salefno, F.; Nussbgrger, J.; Bottassd, B.; Lorienzana, E.; AgostoniNA. Clin. Sci. (Larnd) 2001} 101,
651-7; WO 01/5pP95 23/ Al; EP0797997 B1 Wirth, K. J.;|Bickel, t, M.; Gunzler| V.; Heitsch,
H.; Ruppert, D.;|Scholkens, B. A. Eur. J.|Pharmakcot 1997, 337, 4 wWithin the present a;a lication
the term ['livdr and Gallbladder diseases” eﬁb'bpnpasses, bdrs Mot lgited to, disorders sucfh
hepatitis cirrhosi liver, liver fibrogis (e.g. dlue to viral (HBWHQY mfec%iﬁns, toxins (alcohol),
fatty livern, bile stasi poxia), portal hypertension, hepgtorendl syQdr me,{ Aepatogenic edema,
cholangitis, cholecy iy?oacute and chropic pangreatitis| and biliary dth,NQ
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WO 2008/116620PCT/EP2008/002316 34 Urinary tract and kidney diseases: Within the present
application the term "Urinary tract and kidney diseases" encompasses, but is not limited to, urinary
tract infectio® 30f1a&52tute and chronic cystitis, interstitial cystitis (CampBEIE/ER290§MHR3Bxp.
Pharmacol. Physiot 2001, 28, 1060-5; Meini, S.; Patacchini, R.; Giuliani, S.; Laneri, M.; Turini, D.;

Maggi, C. A.; 5Lecci, A. Eur. PharmacoL 2000, 388, 177-82; Zuraw, B. L.; Sugimoto, S.; Parsons, C.
L.; Hugh, T.; Lotz, M.; Koziol, J. Urot 1994, 152, 874-8;4ﬂosamilia, A.; Clements, J. A.; Dwyer, P. L,;
Kende, M.; Campbell, D. J. J. Urol. 1999, 162, 129-34), irritable bladder, overactive bladder (WO

20070034 18xA2), incontinence including|but rﬁgt imited to Btregs-, urge and treflex incor‘ltinepkcie, benign
prostate |hygegplasia (SrHRSEHA, D.; Kosa®3H10 A.H.; Papigls, D.V.; FOYE“R'B ; BhattacMana,|A. Eur
J Pharm . ; ; fis—flamm i iseases+inacluding
glomerulpnephrltis, gl(rhr’]brular disease qf the kidney, inferstitiaj neph ',tqiﬁ,\pyelonephritis, diuresis,
proteinufia, natrjuresis, jcalciuresis, disorders of Wwater bplance,|disqrdgrs of electrolyte Ipalance,
disorderg of acid- blance and rena| colic, r¢nal fibfosis, a enal allograf{ dysfungtion.
15 Disea%s qf mgle yenitale organs ang, fgmalle genitalgprgans hih the present ppplication the
term "digeases pf genitale organs and fémale genitale organ~encompasses, butfis not limited,
to altered sperni Cmale infertility,| orchitis| prostatitis, proSt Rancqunent, mastitis,
inflammatory pellvis gj , vaginal infections and pain, 20agnex QlRitis, soft ulcys, syphilis, clap
and ovarjan hygerstimulatiorysyndrome (Ujioka, [T.; Matsuura, K.; Tanak .; Okamurg, H. Hum
Reprod. 199&150&/43%; }-3009-15.)— Diseases|of the | systemWithimthe present
applicatipn the term "oﬂ%éases of the hormone system"” ancompassesz Xitis not limited to, menstrual
disorders and pain, @\
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25climacteric disturbance, emesis, premature uterine contractions, premature labor, endometriosis,

endometritis, myoma.

Metabolic diseases: Within the present application the term "metabolic

diseases" eMtQAMEILEZOput is not limited to, disorders such as diabetes, iFEGTERGABPLEISIIN 30

dependent diabetes mellitus, diabetic retinopathy, diabetic macular edema (Speicher, M. A.; Danis, R.
P.; Criswell, M.; Pratt, L. Expert Opin. Emerg. Drugs 2003, 8, 239-50; Gao, B. B.; Clermont, A.; Rook,
S.; Fonda, S. J.; Srinivasan, V. J.; Wojtkowski, M.; Fuji
2008/116620PCT/EP2008/002316 35 Avery, R. L.; Arrigg, P. G.; Burgell, S. E.; Aiello, L. P.; Feener,

to, J.

G.; WO

E. P. Nat. Mad. 007, 13S 181-8; Tranos .%;Wickre agingre S. S, Stanlgos N. T[T zis, F.;
TsinopOngﬁ,pye Pavesio, (o ﬁ“'@urv OphthMaTmoI 2004, 49mpr0-90), dlagefl IC nephropathy And djabetic
neuropathytasyin-resisiaree-and-chabegietieeration, df ]
metaboligm such as gé_'ﬁand disorder of lipometabolism. Caidio ar diseases: Within the
present gpplicatjon the erm "cardiovascular disejases" encompas t is not limited {o, disorglers
including vascular gblllty, vasodilation, perjpheralcirculato ogders, arterial C|rculatory
disorderg iffduding Fortt TO aneurysm, ab&SHfinal aortic utysnd, brhin aortic aneurysni;
hypertension and hypptension associated with s;{lpsis, restenogis aft@r percutaneous tragnslumingl
coronaryjangiopl&styzath€rosclerosis ingluding atherosglerotic p?é @ %ture (Fernandp, A.N.;
Fernando, L.P.; |Fukida, Y.; Kaplan, A.P{ Am J Bhysiol Heart {irc Physiot 2005 Jul;289 1):11251-7)
hemangipma; acn“'oﬁbrcm" Rveneus-disgreers-sych as trombgsis vapcosity, phiebitis; [15
thrombophlebitig, phlebot r3)‘1\'nbosis cargliopathy), congestive hnart%‘%%@carcmmd syndrome, pngina
pectoris, |cardiag dysrhytlu kas, inflammatory hegrt diseases in¢luding carditis, pericarditis and
constrictive peri¢arditi yo arditis, myocardial |nfarct, postmyocardlaIanarctlon syndrpme, lef
ventricular @ilatipn, pos sckemic reperfysitfi®-mijliry, sha ckgnd cole I cluding septig, gfergi¢, post
traumatiq and hémodyriamic shock,
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20 amniotic fluid embolism (Robillard, J.; Gauvin, F.; Molinaro, G.; Leduc, L.; Adam, A.; Rivard, G.E.
Am J Obstet GynecoL 2005 Oct;193(4):1508-12.). systemic inflammatory response syndrome (SIRS)
including SIKQ eH¥sEE%Y heartlung bypass during surgery, sepsis and inteP&d/ BRI ESALIH
complications during cardiopulmonal bypass surgery (including but not limited to adverse
hemodynamic effects following protarnine sulfate reversal of heparine 25(Pretorius, M.; Scholl, F.G.;
McFarlane, J.A.; Murphey, L.J.; Brown, N.J..Clin Pharrffdcol Ther. 2005 Nov;78(5):477-85).  Blood
diseases: Within the present application the term "blood diseases" encompasses, but is not limited to,

disorders sBeh as coagulatiotn, disseminﬁ +f"ptravascularFefoagqupathé 30 hemorrha elél%g]orrhagic
diathesis,m{p@rcholeste%'i%?n“lﬁeand hyperlipemia. WO|2008é116620P FRESS008/00231
Lymphatje-gisegses—\pthin-the-presentiapplieaton the terntymphagieych - in
encompasses, hut is Nettimited to, splejomegaly, lymphangitig, lympkattenitis and hyperplastic
adenoids. 5Disqrd the central nervpus system: Within the preseptapplication the ferm "digorders
of the ceptral ngr sygtem" encompasses, byt is not{limited|t orgers such as inflammatqry
diseases oPthe cenjral hervous system inc‘fﬁ%l?ng encephabfis, me 'ngﬂis encephalomylelft®$;2
meningoencephalitis)hydrocephalus, anmpyotrophjc lateral sclerpsis, §pinal cord trauma,ispinal cprd
edema, demyelin3ti S s of the neérvous slystem, muItipIe?L C rso‘ﬁ'rﬁ acute and| chronic
neuro-dggenerative rdérgincluding Alzheimer's dis¢ase and PankinsoN's(disease, neuritis and
peripheraimeurgpathy/gepressions,an i, anxiety grd-schizophrenja—Brain-disorders-Within the
present application th m "brain disorgers" encompasses, [N)\
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15 but is not limited to, disorders including nootropic or cognition enhancement, cerebral amyloid
angiopathy, stroke, head and brain trauma, traumatic brain injury (Marmarou, A.; Guy, M.; Murphey,
L.; Roy, F.; PRaMI81L16628mbal, J.P.; Marquer, C.; American Brain Injury CHfsbERANY Wi fotrauma
2005 Dec;22(12):1444-55) cerebral heat damage, cerebral ischemia, cerebral hemorrhage, post
traumatic and post ischemic cerebral edema, general 20 brain edema, acute mountain sickness and
preferably high altitude cerebral edema (HACE), cytoto%l: brain edema, vasogenic brain edema,
post-surgical brain edema, brain edema associated with metabolic diseases, increase of permeability
of blood-pra&ix barrier or blood-brain tumer ba{lrjer. 25Muysdiroskeletal system diseases: V\?ﬂ' the
Dt Timi

+

. : ' tructure .
present appligaton the SH“Miisculoskelta syptem disgagRs|' encompasses, but is n¢ ed to,
disorderg-such-as-inflammatory-musetleskeletahdisorders,—arthrosispsteoarthrosisrosteoarthriis,

chondroporosis [after jaint trauma or relatively lorjg immebilizatipn of-Bjeint after meniscus or patella
injuries gr torn li amenté, rheumatoid arthritis of Wwhatever type| etjalogy, or 30 pathogenesis in¢luding

acute arthritis, ac doutly arthritis, chropic inflaqnmatory arthritis pepgerative arthritis| infectiqus
arthtritis, |LyePe arthiftisNproliferative arthfittOferiebral gritfitis, |sepkic Arthtitis, psoriatic jatffifis
chronic golyarthfitis®rheumatism, Sjogren's WO|2008/116620PCT/EP2008/002316 37 {syndrone,
lumbago| spondyfitis; thritis, anjlcylosing spondiylitis, cs‘fbﬁfﬁ' Ssprain, teng-synoviis,
inflammdtion-induc nel orption, fracture or the like, osteppo , musculoskeletal pain and
hardenin i i ers: Withimthg presepinapplication the termTattergy
disorderg" enco 2d to, digorders|such as genZ}r-HN allergic reactions, food
allergy, danaphyl act hyp rsensitLvity, allergi in reactions, allefgic asthma,
vernal cgnjunctiyi ennial allergic rhinitis (5 erg, C.W.; Pumphtey, R.S
Woods, C.§1.M Pavu2 Arkwright, P.D.|J A erdﬂl Clin 10 Immunet %0‘8)
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Pain: Within the present application the term "pain" encompasses, but is not limited to, centrally and
peripherally mediated pain, vascular pain, visceral pain, inflammatory mediated pain, neuralgic pain,
referred pai Of90fcEIst¥e pain, reflectory pain, psychosomatic pain, 15 adl$i€/BBIA0§(98R34& caused
by acute injury, trauma or surgery of bones, muscle, tissue, soft tissue, organs, pain after insectbites,
post-stroke pain syndrome, post-surgery pain, progressive disease related pain, chronic pain such as
caused by neuropathic pain conditions (including but nétlimited to complex regional pain syndrome

(WOOO/75107 A2; YamaguchiSase, S.; Hayashi, |.;
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15 is useful for the treatment of protozoa and parasites infections caused by Schistosoma mansoni,
Dermatofago ides farinae and Plasmodium inducing Malaria. Examples of prion infections intended to
be within thaVery9e/tX6t38 present invention include, but are not limited to dRSEEE20886R2BBvine
spongiform encephalopathy (BSE), Creutzfeldt Jacob disease and kuru. 20 Inflammatory disorders:
Within the present application the term "inflammatory disorders” encompasses, but is not limited to,
disorders such as acute-phase reaction, local and systél%ic inflammation and inflammation caused by
other diseases whatever type, etiology or pathogenesis and caused by those inflammatory diseases

specified|witkin this application. 25 Inj rie§5 thin the pEesent application the term "injurifﬁ;'
encompasas[ga,etut is notSft&8eto, multi & uma, headathawma, lung | ﬁU‘r‘f%‘g,eexternal, iMernal and
surgery Wwounds Haalaallla ' —Within the present mp!icaticr);:hc term-imunolog)
disorderg" 30engompass dt is not linpited to, disordgrs such as hyperasthesia, autoimmune
disorderg, graft fejection in lransplantatidgn, transplant toxicity, granulo atEs inflammadtion / tisque
WO 2008/116640PC 20()8/002316 39 remodelling, [nyasthenia -@ munosuppression|,
immune-tofthlex diseaiesNover- and undésrddliction ¢f 8atibpdies, VASE . Cancersg: #4thin the
present applicatjon th ferm "cancers" encompasses, but is not 5 limited to, disorders stich as splid
tumor capcer in¢ltdi ﬁéf_afﬁer, lupg cancer (nongmall-celf! cer and smallrcell lung
cancer), prostate¢ ca , canters of the pral cavity and pharynx (lips{engue, mouth, pharynx),
esophagts;stomach; ama;HEiﬁfesthﬁe,—iarje—imesTne, colen-reetugpibladderand-biligry-passages,
pancreas, larynx, lung, bdkeNosteosarcama, connective tissue| skir-tamter including Kaposi's
syndromeg, melapnoma N A
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10 skin metastasis, epidermoid cancer, basal cell carcinoma, cervix uteri, corpus endometrium, cancer
of ovary, testis, bladder, ureter and urethra, kidney, eye, brain and central nervous system,
pseudottundY @B 1« coma, sarcoid, thyroid and other endocrine glandPGIAFANS/ W38 Hot limited
to carcinoid tumors), Hodgkin's disease, non-Hodkin's lymphomas, multiple myeloma, hematopoetic
malignancies including leukemias and lymphomas including 15 lymphocytic, granulocytic and
monocytic lymphomas, tumor invasion, metastasis, ascltes, tumor growth and angiogenesis.

Hereditary diseases: Within the present application the term "hereditary diseases" encompasses, but

is not limjteEixto,
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Methodology and diagnostics: Compounds of the invention can be labelled by isotopes, 10
fluorescence or luminescence markers, antibodies or antibody fragments, any other affinity label like
nanobodiesY4bhEAPES Y ptides etc., enzymes or enzyme substrates. TheSETHEERLSE8MPounds of
this invention are useful for mapping the location of bradyldnin receptors in vivo, ex vivo, in vitro and in
situ (e.g. in tissue sections via autoradiography) and as_radiotracers for positron emission tomography
(PET) imaging, single photon emission 15 computerizea“tomography (SPECT) and the like to

characterize those receptors in living subjects or other materials.

The present invention also pertains

to methodsKEor gltering the signal-transduicing activity of|(brEgykjnin receEttorst in vitro and ip[l/#o For
instance, GRIpR] unds of ?Ffé’ PESent inven% Oand labellggiderivatives Theredt can be|used ag
standardrand+repgentin-detgrmining-therability-of a potgntial-pliarmacegticattobind-to-the BKB2
receptor| The present inyektion also provides methods for logalizingNdetecting a BK B2 recgptor in
a tissue, |prefergbly a tissug_section, whi¢ch methods invplve comtacting Lhe tissue sample 25 containing
BK B2 relceptor with & e@bly labelle¢i compound acfording|tq|thg prgsent inventionjunder
conditions 198t p of the compddhd tp the BK E@recepoor #nd detecting the|bd8ht
compour)d. Suc ds awd their resgective cpnditions are Knowmto those'j%killed in the art and
include, for exar kgand bingling asspy disc|osed ir} & 7»541&* 0 WO
2008/116620PC 08/002316 41 N !
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containing a BK B2 receptor antagonist compound disclosed herein with cells expressing BK B2
receptor under conditions and in an amount sufficient to detectably inhibit binding of BK or any other
substance t¥BRWBY1A86Eptor. Such methods and their respective condition®@FEERAMAAGB those skilled
in the art and include, for example, the calcium mobilization assay 5disclosed in example 755.
present invention further provides methods for treating
BK B2 receptor modulation as mentioned above. As u
both disease-modifying treatment and symptomatic treatment, 10 either of which may be prophylactic

The

atients suffering from conditions responsive to
herein, the term "treatment” encompasses

(i.e., beforerthe pnset of symptoms, in orderérp event, ([deay dr reduce_the severlty of <,ymp nms) or
therapeu ign(l,,g , aftert 6'ﬁ &F of symptc% , inforder toagpgleice the se%erﬁy 8nd/or dufation of
sympto {s—respoensive-tg-Bik-B2feceptd ation™ _‘N".“.Gdulat.cn efBiB2+egeptor
activity r sults in allevigjen of the conditjon or a pymptgm thergof. Patieits may include but are|not
limited tg primates 15(e peC|aIIy humang), domegsticatedd compganigQ aftimals (such as dogs, cats,
horses) and liveptdcKY(suth as cattle, pids, sheep), with|dosages ribed herein. |Itis alsp within
the present ventiof tht pounds 4¢drding to thd IAventiof até Used as or for thd23.2
manufacjure of @ dif ostlc nt, whergby such diagnpstic a entdy for the 20 diagnosis of the
diseases and cqrféhiy can be agldressed by thg comp gsent invantion fo
therapeutic purgose dlsslé?sed hereip. Thejcompounds of for (1) according to the pregent
invention-have-nproved properties-whef-compared to BKB2feceptorgntagonistsknown-inthe state
of the arj, 25 eqpecially, iaproved seleclivity, quv tomey, low ¢rug déygvinteraction, improved
bioavailapility (ejspecially with regard to gral admjnistration), improyed fmetabolic stability, improyed
stability in microso hradation assay, and improved solubifit
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42 EXAMPLES Preparation of Compounds: The compounds of the present invention can be prepared
in a number of ways well known 5 to one skilled in the art of organic synthesis. The compounds of the
present inveM¥8aH 4a0synthesized using the methods described below, RGEERAMSN I3 IGthetic
methods known in the art of synthetic organic chemistry, or variations thereon as appreciated by those
skilled in the art. Preferred methods include but are not limited to those methods described below.
Each of the references cited below are hereby incorpor%ﬁed herein by reference. 10 Abbreviations
used in the following examples are as follows: ACN is acetonitrile BK is bradykinin BSA is bovine

serum alpumzin 15cpm is counts per min{ite D}%}I\/ is dichloBxmethane
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DIBAL is diisobutylaluminum hydride DIPEA is ethyl-diisopropyl-amine DMF is dimethylformamide
20DMSO is dimethylsulfoxide EA is ethyl acetate ELISA is enzyme-linked iirnnunosorbentimmosorbent
assay HBTWQ H24892% ol-1-y1-(bis-dimethylamino-methylene)-oxonium; R&EEEHISHHESHhate
25HBSS is Hanks' balanced salt solution HOAc is glacial acetic acid HPLC is high performance liquid
chromatography LDA is lithium diisoprpylamide
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NMP is 1-methyl-pyrrolidin-2-one 30Pd(OAc)2 is palladium (ll) acetate PBS is phosphate-buffered
saline PIPES is piperazine-N,N1-bis(2-ethanesulfonic acid) WO 2008/116620PCT/EP2008/002316 43
p-TsOH is toNfR AR Id66ic acid RT is room temperature THF is tetrahydrdfGiARPT4B (82316
tetrahydropyranyl 5TFA is trifluoroacetate or trifluoroacetic acid
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sat. is saturated WSC is (3-dimethylamino-propy1)-ethyl-carbodiimide hydrochloride Pd(dppt)C12 is
(1,11-bis(diphenylphosphino)ferrocene)-dichloropalladium(ID.DCM 10The compounds shown in the
following TaW 20¢¥d16sgPesentative examples of compounds of formula (1) BeEGHRAIIIBL present
invention. WO 2008/116620PCT/EP2008/002316 44 WO 2008/116620PCT/EP2008/002316 45
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examples foVtheoprdpeiztion of compounds of formula (1) are provided in thRGBFRRAAY W3 ples.

Unless otherwise specified all starting materials and reagents are of standard commercial grade, and
are used without further purification, or are readily prepa8red from such materials by routine methods.

Those skilled in the art of organic synthesis will
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5recognize that starting materials and reaction conditions may be varied including additional steps

employed to produce compounds encompassed by the present invention.

8-(3,5-dichldY&pYd a2y Imethoxy)-4-imidazol-1-y1-2-methylquinoline 10 ACT/EP2008/002316

4-lmidazol-1-y1-2-methyl-quinolin-8-ol

Example 1: Synthesis of

A mixture of 4-chloro-2-methyl-quinolin-8-ol (2.0 g, 10 mmol)
and imidazole (3.53 g, 51.8 mmol) in dioxane (20 mL) was heated to reflux for 28 h. The solvent was
removed in vacuo and the residue was purified by flash78hromatography on silica gel (elution with
15DCM/methanol 10:1) to give the title compound. MS (m/z): 226.3 [M+1-11. B.

(3,5-DichloEx-pyfridin-4- 1£-methano| NaBI1|4 0.838 g,/ 2E2 rnmol) wa, adged to a stif q&%ﬂukion of
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room 20 temperaturethgreaction-mixtbre-was-goncentrateeH-vactgihe-restdue-wasjredisselyed in
ethyl acgtate (200 mL}asd . washed with|water (50 mL). [The organic laysrwas dried over Na2S(Q4,
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3,5-Dichloro-4-chlfromethyl-pyridine  $0C12 (R.3 mL} 32 nuno s ddded dropwise]to a stirfed
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stirring far 35 mn aProom tgmperature, saturated aquegus Na2CO3solutign ¢40 inL) and DCM (60
mL) was|added t@'r%aeﬂ" s pmxture. The orggnic laygr was
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30 concentrated in vacuo. The residue was purified by flash chromatography on silica gel (elution with

EA/hexane 1:4) to give the title compound. MS (m/z): 196.0 [M+1-11]. WO

2008/116620PCIEP2eBB/002316 121 D.

8-(3,5-Dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-y1-2-methyl-quinoline

PCT/EP2008/002316
Cs2C03 (59 mg, 0.18

mmol) was added to a vigorously stirred solution of 3,5-dichloro-4- chloromethyl-pyridine (48 mg, 0.25

mmol) and 4-imidazol-1-y1-2-methyl-quinolin-8-ol (20

, 89 ttmol) in DMF (1 mL). After stirring for 18

h at room temperature, the solvent was 5 removed in vacuo. The residue was purified by reversed
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Oxalyl dichloride (45 pL, 0.47 mmol) was added dropwise to a solution of N-methylacetarnide (36 pL,
0.47 mmol) and 2,6-dimethyl-pyridine (55 pL, 0.47 mmol) in anhydrous DCM (10 mL) at OC. After
stirring for 20/ A0B1%66R6hloro-4-chloromethyl-pyridine 1-oxide (10 mg, 0.0B¢THPHI98H8234¢ided to it
and stirring was continued overnight at 45C. Saturated 25 aqueous Na2CO3 solution (20 mL) and
DCM (40 mL) were added to the reaction mixture. The organic layer was dried over Na2S04, filtered,
and concentrated in vacuo. The residue was purified b Hash chromatography over silica gel (elution

with EA/hexane 1:3) to give the title compound. MS (rn/z): 267.4 [M+1-1]. WO

2008/11668RPCT/EP2008/002316 122 Ex-
N-(3,5-dichjgie-#- chloroMBtFYEDyridin-21yYh* -methyl-degiagpitle (48 my 5 mmol) w
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8-(3,5-dichloro-pyridini4dmethoxy)-4- |tn|dazol -1-y1-2-methyl- qumo @to give the title

I
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20ethane-1,2-diamine 4-Inaidazol-1-y1-2-methy1-8-(2,3,5-trichloro-pyridin-4-ylmethoxy)-quinoline
(20 mg, 48 1.1M) was stirred in ethane-1,2-diamine (1 mL) at 100C for 1 h. At completion of the
reaction, théV$dRA8BHIAZOremoved in vacuo and the residue was purified byP(EVEREIB{A2EE HPLC to
give the title compound as the TFA salt. MS (m/z): 443.4 [M+H+]. 25 Example 15: Synthesis of
8-(3,5-dichloro-2-methoxy-pyridin-4-ylmethoxy)-4-imidazol-1- y1-2-methyl-quinoline To a solution of
4-imidazol-l-y1-2-methy1-8-(2,3,5-trich|oro-pyridin-4-y|§?ethoxy)- 30 quinoline (10 mg, 24 uM) in
anhydrous methanol (2 mL) sodium methanolate (13 mg, 0.24 nunol) was added. After stirring at 60C

for 2 h, th
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A. 5-Fluoro-8-methoxy-2-methyl-quinolin-4-ol A suspension of 5-fluoro-2-methoxy-phenylamine (3.3
g, 23 mmol), 3-oxo-butyric acid ethyl ester (3.0 g, 23 mmol), acetic acid (120 n1.2), and drierite(r) (12.0
g) in ethanoM@BM¥ ) 1¢62Nas heated to reflux for 5 d. The reaction mixture Wad/EB3988/¢23bom
temperature and filtered. The filtrate was concentrated in vacua and purified by flash chromatography
on silica gel (elution with EA/hexane 1:3) to give crude 3-(5-fluoro-2-methoxy-phenylamino)-but-2-
enoic acid ethyl ester. A solution of 3-(5-f|uoro-2-metho%-phenylamino)—but-2-enoic acid ethyl ester
(1.8 g, 6.7 15 mmol) in diphenyl ether (10.7 mL) was heated to 250C for 25 min. The reaction mixture
was cooledie rdom temperature, diluted{with hekane, ahdEittefled to give the title comp th\qglgM 5
(M/z): 208, pM+H]. B. 4 WSPEes-fluorolg Yné hdxy-2-methgkalinoline SEEHEL3 (3.4 rh™ 58 nimol)
) ne h
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ol (O E6 o
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WO 2008/116620PCT/EP2008/002316 124 concentrated in vacuo and the residue was partitioned
between DCM (10 mL) and water (7 mL). The pH of the aqueous layer was adjusted to 8 by the
addition of SQPAE8H K4 ous NaHCO3 solution and the aqueous layer wa$ €ktFRete&WHOCM (2 x
30 mL). The combined organic layers were dried over Na2S04, filtered, and concentrated in vacua to
give the title 5compound. MS (rn/z): 212.3 [M+144]. D.
8-(3,5-dichloro-pyridin-4-y|methoxy)-5-f|uoro-4-imidazolsi-yl-z-methyl-quinoline
4-Chloro-5-fluoro-2-methyl-quinolin-8-ol (100 mg, 0.47 mmol) was reacted with imidazole according to

the synthediz-of|4-imidazol-1-y1-2-meth I-&uﬁjn lin-8-ol. [Théxregulting 10 phenol was alkylate
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20 for 40 min at 120C, the reaction mixture was cooled to room temperature and poured on ice. The
mixture was then extracted with DCM (2 x 200 mL). The combined organic layers were dried over
Na2S04, filWReEAdehcentrated in vacuo. The residue was purified by fRSKER#EBEphy on
silica gel (elution with DCM/EA 10:1) to give the title compound. MS (m/z): 252.4 [M+1{1. 25 B.
4-Bromo-2-methyl-quinolin-8-ol BBr3 (1 M in DCM, 108 mL, 108 mmol) was added dropwise to a
stirred solution of 4- bromo-8-methoxy-2-methyl-quinoli (7.8 g, 31 mmol) and triisopropyl-silane (6.2
mL, 31 mmol) in anhydrous DCM (300 mL) at -80C. The reaction mixture was allowed to warm to 30

room tenip@satufe over 4 h. The reaction mixg{ue was therEsontentrated in vacuo and the, rgﬁwue was
partitiongd, ggfaveen DCMUSHB L), water' B8 mL), and|carpentrated agti8SYENH3 (29 M The
agueousHayerwa Facted-with-BEM-{2x-300nth). The-compinedAO
2008/116620PC 002316 125 @
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organic layers were dried over Na2S04, filtered, and concentrated in vacua. The residue was purified
by flash chromatography on silica gel (elution with DCM/EA 10:1) to give the title compound. MS (m/z):

238.3 [M+HWOCV38/M166RYI-4-(1-methyl -IH-imidazol-2-y1)-quinolin-8-0 |

RETERANSAAGE M in

hexane, 6.0 mL, 9.7 mmol) was added dropwise to a stirred solution of 1-methyl-1H-itnidazole (0.83
mL, 11 mmol) in anhydrous THF (60 mL) at -78C. The reaction mixture was allowed to warm to -40C.
A solution of ZnC12 (3.9 g, 28 mmol) in anhydrous THF8?28 mL) was than added dropwise at -40C.
The reaction mixture was 10 allowed to reach room temperature and was then transferred to a

suspensionesf Pd(PP114)4 (340 mg, 0.2p mmaql)|and 4-:)rd]ﬂo-2-methyl-(t:l_uir}o|in-8-o| (1 Ol&#}AfFZ mmol)
in anhyd %giic xane (2 tFHE}‘.rﬂfter stirr nﬁlf 90 min gt fk)fre the reaction i&ture was|cBoied fo room
temperature MaeOH(5-ml )}y was-added-ahd-the-splvent Wwas-removediayacua—Fheresifue-was;
partitioned between Iﬁé:,wl (150 mL) and vater (5p mL). The pH| of thesxagueous layer wgs 15 adjusted
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vacuo. Thet2@siguefwas purified by flash|chd8rhatography42? silicagelNelution with DCNI/KEEOH [20:1)
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After stirring at room temperature overnight, the solvent was removed in vacua and saturated aqueous
NaC1 solution (20 mL) and EA (40 mL) were added to the reaction mixture. The WO

2008/11662¢10CHE#PBOWB/002316 126 organic layer was dried over Na2S @£ TRRIe1$/ 0416
concentrated in vacuo and the residue was used in the following step without further purification. The
aldehyde group in 3-chloro-5- (thiazol-2-ylsulfanyl)-pyridine-4-carbaldehyde was reduced as
described for the synthesis of (3,5-dichloro-pyridin-4-y8Zmethanol to give
[3-chloro-5-(thiazol-2-ylsulfanyl1)-pyridin-4-yl]- 5 methanol which was used in the following step
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20 carbon monoxide (15 bar). The reaction was filtered and the solvent was removed in vacuo. The
residue was purified by flash chromatography on silica gel (elution with mixtures of hexane/EA) to give
the title con¥OLA88/MSh/z): 286.0 [M-f-H+]. B. 5-Chloro-4-hydroxymethy|B{ddRre08Ethethy| ester
25p-Toluenesulfonic acid monohydrate (26.7 mg, 0.140 mmol) was added to a stirred solution of
5-chloro-4-(tetrahydro-pyran-2-yloxymethyD-nicotinic acid methyl ester (20 mg, 0.070 mmol) in MeOH
(4 mL). After stirring for 60 min at room temperature, th
and the residue was patrtitioned between EA (10 mL) and saturated NaHCOS3 solution (10 inL) After

eaction mixture was concentrated in vacuo

extractiofi dishe[aqueous layer with DCN! I%PH(% ¥ 10 mL])) th&cqmbined or %tr‘}lircelayers were | ied over
Na2504, ffillgped| and cond&itPifed in vagud. The resultingntiile compound was used for fthe next
reaction witheutipurifiegtion—MS{miz22p2-0-{M4Er]. WO ZOCU,’l106,’1(‘5’CT/EP2008/C()231G 127
C. 5-Cfd0ro-4-chIororrié&ﬁyl-nicotinic acid methyllester | Polymer bougg iphenylphospghine (3
mmol/g, 234 mg|, 0 702 ynmol) and CC14 (400 pt) were added to a tirrd solution of
5-chloro-g-hydrgx @ hylknicotinic acid methyl ester 5 (114.2 mg, @ nmol) in DCM (4 inL). After
stirring fgr 249.a{ roofm t¥mperature, the e#8&dn mixture was filtered ald Concentrated in yacyiof The
resulting tide compotmd wasaused for the next rection without purﬁ ation. S (rn/z): 20.1 [M+H+].
D. 5-Chlgro-4-(4-f# > -Xmethyl{quinolint8-yloxymethyl)hicetint ethyl 1(Qester
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4-Imidazol-1-y1-2-methyl-quinolin-8-ol (19 mg, 0.084 rrunol) was alkylated with 5-
chloro-4-chloromethyl-nicotinic acid methyl ester (25 mg, 0.077 mmol) according to the synthesis of
8-(3,5-dichldYe-pY#died2¢Imethoxy)-4-imidazol-1-y1-2-methyl-quinoline for B{X/APRIPSOFication by
reversed phase HPLC using a gradient of acetonitrile in water with 150.1% TFA to give the title

compound as the TFA salt. MS (m/z): 409.1 [M-FI-1].

Example 70: Synthesis of

8-(3,5-dichloro-pyridin-4-y|methoxy)-2-methyl-4-(5-me§%lthiazol-4-y1)-quino|ine and
8-(3,5-dichloro-pyridin-4-yimethoxy)-2-methy1-4-(5-methylthiazol-2-y1)-quinoline 20 A.

4-Bromot5¥methyl-thiazole

Br2 (3.4 m

c

nol) was B&ded dropwEe
e

t(% a stirred s
ucture

bl molf

S-methylrthigaele (3.0 g,%ﬂ'?ﬁ"rﬁeol) in acetit acid jat roo igippgrature. After stirring for 3.5 h at room
temperaty e-reactionynhi e~y warmedte 50C. 4 frrirg-f p?_dat 50€, Br2{34mt] 66 25
mmol) was added. Aftes NC.Bl e reaction mixture wagshpartitioned between DGM (150
niL) and concentrated agueous NaC1 (50 mL) The aqueous lay xtracted with DCM (150 mL)
The compined o.@ aygrs were washied with aqueous Na2@ M, 150 mL), aquegous sodjum
thiosulfate4¥htahydrateN1.2 M, 2 x 50 nh.14P3dkigd over N425Q4, fiiterd, and concentratéd%ih viacuo.
The residue was purﬁ" d by flash chromatography on 3(silica gel (Cé tion with EA/hexane 1:10)jto give
the title Jompound® ¥): 180.1 [M+Fe]. WO 2008/116620Pt 2316128 B.
2-Methylt4-(5-methylithiazol-4-y1)-quinolin-8-ol and 2-methyl-4-(5-ethyl-tidazol-2- y1)-quinolin-8-ol
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A solution of 4-bromo-5-methyl-thiazole (129 mg, 0.725 mmol) in anhydrous THF (2.0 mL) was added
dropwise to a stirred solution of tert.-butyllithium (1.7 M in pentane, 1.28 5 mL, 2.17 mmol) in
anhydrous THE2098)1#630at -95C. The reaction mixture was allowed to warPGHERE8/8033\ation of
ZnC12 (0.302 g, 2.21 nunol) in anhydrous THF (28 mL) was then added dropwise at -40C. The
reaction mixture was allowed to reach room temperature and was then transferred to a suspension of
Pd(PPh4)4 (75 mg, 0.32 mmol) and 4-bromo-2- methyl%hinolin-&ol (73 mg, 0.063 mmol) in

anhydrous dioxane (1.5 mL) After stirring for 10 90 min at 80C, the reaction mixture was cooled to
room tenfp@atufe, MeOH (1 mL) was adfled and|the solyeBt-was removed in vacuo. The residué was
partitiongd, hgiween DCNTSHYHL) and W&MFE‘? mL). Theaief the aquEBUESer was adliffed|to 11
by the aadition-gf-concenirated-agqueocusiNH3-selution apd-thenquesysdayerwas-extrasted-with DCM
(2 x 20 mL). Thg combim ganic layers were dried oMer Na2504, ed, and conceptrated in
15vacuo| The rgsidue wag purified by flash chrorpatogrgphy on silica gel (elution with DICM/Me(H
20:1) to give a nixtu the title compoyinds. M$ (m/z)| 257.2 . ]C.
8-(3,5-DicH6Po-pyridind-imethoxy)-2-mettfiL4(5-methybhiaz oy M-Guinoline and | 450.1
8-(3,5-di¢hloro-pyridip4-ylmethoxy)-2-methy1-4-{(5-methyl-thiazol-2~y1)-quimoline A mixture df
2-methyli4-(5-mg i 1)-quinolin-8-ol gnd 2-rrethy1-41{'5%;hw,1;hﬁlazol-2-yl)-quinolin-8-o|
(38 mg, 9.15 mmol s dikyalted accorgling to thhe synthesis of 8- '\ N
(3,5-dichlero-pytidin-4=yimethoxy-4-imidazot-1-yil - 2-methyl-guinotineste-give-the pare-tite-compgounds
as the THA salt.|MS @y/®) 416.1 [M+HI.| Example 79: Bynthesis of N~
8-(3,5-di¢hloro-pyridind4-ylmethoxy)-2-methy1-4+2H-pyfazol3-y1)-guiholine A.
1-Benzylpx meth H\;yrazole 30Chloyomethoxymethyl-benz (pﬁ ity -60%, 2.0 mL, 14 intpol)
was added*@lopwige 1 a stirred solution|of 4824 -pyrazole @663 19, 28.4 mmol) in DMF (10 #sg.) at OC.
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mixture was allowed to warm to room temperature and stirred for an additional 1.5 h. The WO
2008/116620PCT/EP2008/002316 129 reaction was then quenched by the addition of concentrated
aqueous N9 2008iL%662Hhe reaction mixture was concentrated in vacuo and€HeERMWFES purified
by flash chromatography on silica gel (elution with DCM/MeOH 1:20) to give the title compound. MS

(m/z): 189.0 [M+1-1]. 5

B.

4-(2-Benzyloxymethy1-2H-pyrazol-3-y1)-8-(3,5-dich|orc9—byridin-4-y|methoxy)—2- methyl-quinoline
1-Benzyloxymethyl-1H-pyrawle (158 mg, 0.84 mmol) was reacted with 4-bromo-2-

methyl-g{iine¥in-B-ol (80 mg, 0.340 mmol) according to theBsnthesis of 2-methyl-4-(1- 10
methyl-1 -|5i[gyga zoI-2-y1§-tE|'tﬁW6ﬁn-8-ol. Tty ting proguhavas alkylaﬁ‘éﬂcﬁ'&&ording to Mé‘gyr thesis
of 8-(3,5-dichlorp-pyridin-g-yimethoxy)-4rimidazgl-1-y 1-2-methyt-quinglineto-give the tite-compound
as the TFA salt.|MS (tnkg)’505.84 [M+H+]. C. N~y
8-(3,5-Dichloro-pyridim-4-ylmethoxy)-2-methy1-4-(2H-pyrazol-3-y1)-quinoline 15 A solution of
4-(2-benzyloxymet @r |3I/‘pyrazol-3-y1)-8-(3,5-d chloro{pyridin{4 @ etljoxy)-2-methyl-guinoling TFA
salt (10 mgd76: TIFA {F.3%mt) and DCM (0478-Inl}) was stiffEd in a feabedreaction vessel 42780C for
2.5h. The solven;[:w removed in vacug and the residde was puriflad by reversed phagse HPLGQ using
a gradient of acetoF itrite jrrwalter with 0.1% TFA fo give [the titlg & fid as the TFA salt. MS |(m/z):
385.0 [MirH+]. l_n H Sy
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Example 85: Synthesis of
8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methy1-4-(4-methylthiazol-5-y1)-quinoline A.

8-((3,5-Dich¥8bpWadi2% Omethoxy)-2-methylquinolin-4-ylboronic acid 25 P& SHSBaM823 &
bis(pinacolato)diborane (0.77 g, 3.0 mmol),
4-bromo-8-(3,5-dichloropyridin-4-ylmethoxy)-2-methyl-quinoline (0.40 g, 1.0 mmol), potassium acetate

(0.30 g, 3.0 mmol), and Pd(dppf)C12 (82 mg, 0.10 mm

in deoxygenated anhydrous DMSO (7 mL)

was heated to 85C for 2 h. The solvent was then removed in vacuo and the residue was purified by

enated
C for
using
(m/z):

reversed|p¥ase [HPLC using a gradient cf%g%loritrile injw&ger vith O.lo/g t';ll'llé’(ﬁ\rgo give tHeﬁQéiIle
compourjdgagithe TFA Ak m/z): 32. +FIll. B. | ample
8-(3,5-Dighlere ayridin/ syimethoxyr-2-methyt-41(4-methyl-thiazot=-5-y-ggineline— WO
2008/116620PCGT/EPRQEB/02316 130 | A suspgnsion jof
84(3,5-dich|or0|:yri'n-- [)methoxy)-2-methylquinolin-4tylboronic acid salt (14.6 mg),
5-bromo44-methyl zolg (Takeda; Minato; Yakugaku Zasshi;(71; @l ; 142; Chem.Abstr.; 1952,
5583) (6/0488, 24 NMONPA(PPh3)4 (2 mg, 24imol), and|NEPED3 (12)gV0:11 mmol) in d¥3xg
dioxane (0 7 inl]) anthdeoxy na/t§d H20 (70 5 4) was stirred ina s 4led reaction vessel at 100
22 h. The solven Eﬁ:ﬁvacua and thel residug was purifi H&r‘%d phase HPLC
a gradient of acetonkyjte in r with 0.1% TFA [to giveithe title c u the TFA salt. MS
416.4 [Mi=HL Exampleg6-Synthesig-of 3-{5chloro#42-methy I=4=(=ethyt-tH=-imidazot-2-y
quinolin-8-yloxymethylkpy&idi=3-y1}-propionic ag¢id methyl ester NN~
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A. (3-Bromo-5-chloro-pyridin-4-y1)-methanol

A solution of LDA (7.94 mL, 1.8 M in

THF/heptane/ethylbenzene, 14.3 nunol) in anhydrous THF (30 mL) at -78C under Ar was treated
dropwise with288%(kl6m20f 3-bromo- 15 5-chloro-pyridine (2.5 g, 13.0 mmdPCHERMRR2EITHF (30
rnL). The solution was stirred at - 78C for 30 min, then a solution of ethyl formate (10.46 rnL, 130
mmol) in anhydrous THF (30 mL) was added dropwise. The resulting solution was stirred at -78C for
1.5 h and then treated with saturated Nal-1003 with V|g8?ous stirring. The quenched mixture was
extracted with EA (2 x 25 mL) and the combined organic extracts were washed with saturated

NaHCO3 28415 mL) and dried over NaZSO4, THe residueBarad purified by flash chrom tc\l)ﬁ slifzh on
silica gel vgmbgl\/hexanesff)“f%fnde 3-brodi6-5-chloro- PYEiRipIEe4- _carbaldEH§HE as a yellol Hiid.
Reductiop-ef-the-aldehyde-according-to-the-syntHesis of{3;5 d.:h!crwﬁﬁ—ét—y—lé—meﬂ iglded
the title compoupd. M$& ): 224.0 [M+[L-14]. 25B.
8-(3-Bromo-5-chlorg-py |d|n 4-ylmethoxy))-2-methyl-4-(1tmethy|-1H-i |dazol 2-y1)- quinoline
Conversipn of (3- 3-chloro-pyridin4-y1)-methano| into theresondlng chloridg
3-bromo-{54Norp- ofomethyl-pyridink 42&brding to thd¥nthefis ®f 3;5-dichloro-4- | 523.0
chloromgthyl-pyfidi and swbsequent reaction With 2- ethy1-4- methylelHFlrpldazoI r2- 30
y1)-quinglin-8-ol Hi@ synthesis of 8-(3,5-dichloro-py w&y) -4-
imidazol{1-y1-2{met e yielded|the title|compound as|th s&f’MS (m/z): 445.3 [M-F1-1].
WO 2008/116620RCT/ER2008/002316 131 C.3-1{5-Chloro-412 yird-{1- =
H-imidazpl-2-y1)-quin syloxymethyl]
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pyridin-3-yll-acrylic acid methyl ester To a solution of
8-(3-bromo-5-chloro-pyridin-4-ylmethoxy)-2-methyl-4-(1 -methyl-1H- 5 imidazol-2-y1)-quinoline (80
mg, 0.18 mMé&N28efdiaer3flic acid methyl ester (0.30 g, 3.5 mmol) in DMF (3 RSIYFR(O84WR31@2 mg,
0.18 rmnol) and tri-p-tolyl-phosphane (110 mg, 0 36 mmol) was added. Stirring of the solution at 90C
for 10 h and subsequent HPLC purification yielded the title compound as the TFA salt. MS (m/z): 449.3

[M+FE]. 10D.3-{5-Chdoro-4[2-methy1-4-(I-methy1-1H-iff

dazol-2-y1)-quinolin-8-yloxymethyl]-

pyridin-3-y0-propionic acid methyl ester To a solution of
3-{5-chloro®kt2{methy1-4-(1-methyl-1Ht{imidazqgl-2-ye-( %’a rylic
acid methylestdr (8.8 m§8YY unol) in{ MEBE (L mL) N . Stirring
of the sojutienfer1-h-atg30C-and-subsequent5HPLC | d-as the
TFA salt] MS (m/z): 481, 8{M+Fr]. Example 87} Synthesis of
1-{5-chlojo-4-[2{methy1-4-(1-methyl-1Hrimidazql-2-y1)
guinolin-8-yloxymé! ]-B ridin-3-y11-2-methoxy{ethangne 20A. _
3-Bromo}5588lofo-2(tetfahydro-pyran-2-yld§§indthyl)-pyrieite | TH N 4922
(3-bromag-5-chlojo-pysidin-4-wl)-methanagl (2.8 g,|12.7 mmol) dissSyed inanhydrous DEM (80 mL)
3,4-dihydro-2H-p#t . gj 19.1 mmgl) and ptTsOH mnonohy QF~15.2 mmol) were aglded
and the golutionjwas.gtr rnight at|RT. Theg mixturp was Washed wi turated N@HCO3 and the
organic layer was separgted-and-the-agyeous-sglution 35-extrgcted xui‘gh DEM—Thecombinedofrganic
extracts yvere dr ncentrated. The residyie was gugfied by flash
chromatqgraphy xane to provide|the title campound as a yellow |oil. MS (m/z):
308.5 [Mj+1-11. dro-pyran-2-yloxymeth n-3-y1]-2-methgxy-ethanone
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30 3-Bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine (0.30 g, 0.98 mmol) was dissolved in
anhydrous THF (15 mL) under Ar and the solution was cooled to -78C. n-BuLi (0.62 ml, 1.6 M in
hexanes, 0 YO¥NLEPA8 added dropwise and the reaction mixture was RS T/EP2008/002316
2008/116620PCT/EP2008/002316 132 stirred at -78C for 0.5 h. Then methoxy-acetic acid methyl
ester (0.97 mL, 9.8 mmol) dissolved in anhydrous THF (10 inL) was added dropwise and stirring was
continued at -78C for 2 h. At completion of the reaction??nonitored by TLC, saturated NaHCO3 was
added with vigorous stirring. The quenched mixture was extracted with EA (2 x 20 mL) and the 5

combinef ®@garlic extracts were washed WitD asaiurated NEHCO3 (20 m art1d é:lried oVve rb{aﬁS(M.
The residqg,w@s purifiedsﬂycﬁﬁ?h chrom 1t% phy on siligagiel|with EA eXare to provige he tifle
compournd-as-aicolerass-oiMS{m/z:300-5MirH+]. -
1-(5-Chlgro-4-hy Sthyl-pyridin-3-y[l)-2-methoxy-ethanon¢ 10T &g selution of
115-chlojo-4-(te 0-pyran-2-yloxymethyp-pyridin-3ty1]-2- -ethanone (0.14{ g, 0.46 jmmol)
in ethanal (15 m @ sO}f monohydrate \was addled. After stirri @ ight at RT, solvent was
evaporated Hhd ' was purified|b§&tdsh chromiatdbfrap ica gel with EA/heX@rie o
provide the title co und ase a colourless oil. MBS (rn/z): 216.0|[M+M+]. 15 o D. 1-
{5-Chloro-412-mét : Hﬁrfhyl-lH- midazolf2-y1)-quinolin-8% | Kﬁﬁ
pyridin-3ty1}-2-met etHanone N ONNer,
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Conversion of 1-(5-chloro-4-hydroxymethyl-pyridin-3-y1)-2-methoxy-ethanone into the
correspondingchloridel-(5-chloro-4-chloromethyl-pyridin-3-y1)-2-methoxy-ethanone 20 according to
the synthesi¥ 82808H&4bro-4-chloromethyl-pyridine, and subsequent reach&HkA##08/002316
2-methyl-4-(1-methyl-11-1-imidazol-2-y1)-quinolin-8-ol according to the synthesis of 8-
(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-y1-2-methyl-quinoline yielded the title compound as
the TFA salt. MS (m/z): 437.2 [M+1-14]. 25Example 91: @ynthesis of
8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-fluoromethy1-4-(2- methyl-2H-pyrazol-3-y1)-quinoline A.

4-Bromoi2-Bixrorpmethyl-quinolin-8-ol A dolyti f lithium &¥sopropylamjde (1.8 M in THF mL,
1.3 mmo))dm@elydrous gﬁ“ﬂ—‘fﬁe(l.o mL v%gsﬁgd ed dropwige [o a stirqgcf"scéfﬁﬁon of Mt
4-bromo2-methyl-gtifalin-8-oH106-me;:6-426-mmol) in otusTHiEE0-mbat=-80CAfter
stirring fqr 1 h at -800y ution of N-flyorobenzenesulfonimide (331 ny ) -85 nunol) in anhydrous
THF (1 nalL) was WO Q08/116620PCT EP2008§/002316 133
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added dropwise at -100C. The reaction mixture was allowed to warm to -20C and was then quenched
by the addition of concentrated aqueous NH4C1 (0.4 mL). The mixture was partitioned between DCM
(30 mL) andNAB26e8(510629. The aqueous layer was extracted with DCM (2 xPXO'R30488083¢6combined
organic layers were dried over Na2S04, filtered, and 5concentrated in vacuo. The residue was purified
by flash chromatography on silica gel (elution with DCM) to give the title compound. MS (m/z): 258.1
[M+HI.  B. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-fluof®Mmethy1-4-(2-methy1-2H-pyrazol-3-y1)-
quinoline 10Coupling of 1-methyl-1H-pyrazole (27 mg, 0.33 mmol) with 4-bromo-2-fluoromethyl-

quinolin-8-@x21 mg, 0.082 mmol) accordlgﬁ to the synthesis of 2-methy1-4-(1-methyl-1j11-
imidazol2;y1 )z uinolin-SSBNHE subseqlidhtHikylation aGeding to the SHtHESis of 843 MHH
dichloro-pyridin-d-ylmethoxy)-4d-imidazol1-y1-2-hethyl-quinolide-yielded the title compgund-as-the
TFA salt]| MS (m/z): 417 dM+H]. 15 Example 94: Synthesis of 3
8-(3,5-di¢hloro-pyridin44-ylmethoxy)-4-(2-fluoromethy1-2Hpyrazol-3-yl)-2-methyl-quinoline A
1-Fluoromethy1t yrazole 20Diethylaminosulfur triflupride (4. 1 mmol) was adfed dropwise
to a stirrgdss@lujonforgyrazol-1-yl-methanet3.34% g, 34|15%n0o|) W anhydrous THF (67 mE37akt -BOC.
The reaction mixtuPs,was allpwed to warm to room temperature afle was then concentrated in vacuo.
The resique wag { etween DCGM (100 mL) anfd water ~¥ s1 of the aqueous
layer was$ adjustlsd o8& by ngition of solid NHCO3.|The orgarmi : yekWwas 25 dried|over Na2504,
filtered, and con entrat(raqd in vacuo to give the title compeurd—S-{n/z)-101-0-fM-+Fi}:
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B. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-4-(2-fluoromethy1-2[1-pyrazol-3-y1)-2-methylquinoline
30Coupling of 1-fluoromethy1-1H-pyrazole (79 mg, 0.79 mmol) with 4-bromo-2-
fluoromethyP&uA88ih18630 (75 mg, 0.32 mmol) according to the synthesis ofPA-REFR(I8/A02316
methyl-1H-imidazol-2-y1)-quinolin-8-ol using lithium diisopropylamide (1.8 M in THF, 0.74 WO
2008/116620PCT/EP2008/002316 134 mL, 1.3 mmol) as the base, and subsequent alkylation
according to the synthesis of 843,5- dichloro -pyridin-4-%nethoxy)-4-imidazol-l -y1-2-methyl-quinoline
yielded the title compound as the TFA salt. MS (m/z): 417.0 [M+1-1-]. 5SExample 110: Synthesis of

8-[3-(1-bLitys-1H-imidazal-2-ylsulfany1)-5-chlgroipyridinf4 Ex-
yImetho><y,]i;g[;methyl-4-(§-r|’ﬁB 1h/1-2H-py ralé]f) -3-y1)-quinelipg A. Structure M+H
3-Chlorops-{(H—3-imidazgh-2-yisutfanyt)-pyrieinei4-carbaldenyge
3,5-dichlpro-pyr|dine-4¢arbaldehyde (6Q0 mg, 3{41 mmol), 1Hii
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10 2-thiol (341 mg, 3.41 mmol) and Cs2CO3 (1.33 g, 4.09 mmol) in THE (10 mL) was stirred at RT for
8.5 h. The solvent was removed in vacuo and the residue was partitioned between EA (30 inL) and
brine (30 mWORREY Befiktion of the aqueous layer with EA (2 x 30 mL) theP€driiiBHE8/ ¥ganic layers
were dried over Na2S04, filtered, and concentrated in vacuo. The resulting titte compound was used
for the next reaction without purification. MS (m/z): 240.0 15[M+1-1]. B.
NaBH4 (30.8 mg, 0.82 mmol) was
added to a stirred solution of 3-chloro-5-(114-imidazol2-ylsulfany1)-pyridine-4-carbaldehyde (130 mg,

[3-Chloro-5-(1H-imidazol-2-ylsulfany1)-pyridin-4-yl]-me

nol

0.54 nunpl)Eg ethanol (4 mL). After stirrirlng‘ 29 For 30 min aExoom tempegiature, the reaction lni ture
was cong¢effrated in vaciB%hilhe residu®Wis purified wmprversed phaélécf—‘f&LC using éwg dient of
acetonitrije-ir-waterwith-0-104FFAte-givp-the-title comppunt-astheFEA-salt—MSHtrf2)242-0-{M+H].
C. [3-(1-Buty1-1H-imidazg&-ylsulfarty 1)} 5-chlorg-pyridin-4-yl]-metin 5Under argorj atmospghere
sulfuric dcid dibiityl ester {87"3-uL, 0.189 mmol) yas adgled to & stjrred solution of
[3-chlorof5-(1H-jmida ulfanyl)-pyridin-4-yl]-metHanol (6 P70 mmol) and
1,8-diazgbgs@ld[5.4. egiz-ene (DBY, 4.6 [.L, 0.27056fmal) (6 mL) and DMPZA.ImL).
After stirfing for 2.5 h agroom temperatufe, the reéactionjmixture concamtrated in vaguo and|the
residue was pur f;L]FT\d reverped phase HPLC uging a 30 gradie ftrile in wategr with 0]1%
TFA to glve the fitleygonipo¥indras the THA salt. MS (m/z): 298.2 [ b 41 .
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D. 3-(1-Butyl-1H-imidazol-2-ylsulfany1)-5-chloro-4-chloromethyl-pyridine  SOC12 (27 uL, 0.37 nunol)
was added dropwise to a stirred solution of
[3-(1-buty1-MRIefEL6 20y |sulfany1)-5-chloro-pyridin-4-yl]-methanol (22 md,O7EPIWHREMHDCM (4
mL). After stirring for 1 h at room temperature, saturated aqueous Na2CO3 solution (5 mL) and 5 DCM
(5 mL) was added to the reaction mixture. The organic layer was dried over Na2S0O4, filtered, and

concentrated in vacuo. The resulting title compound wal

sed for the next reaction without purification.

MS (rn/z): 316.1 [M+H]. E.
8-[3-(1-Blut¥k-1H-imidazol-2-ylsulfanyl)-b- crllo otpyridin-4B¥methoxy]-2- meth [-4- MH"
10(2-me hy,},gl@ pyrazol- st ?ﬁ‘hlnollne @3 (26.% gaEgd}081 mmo A added to & vigonously
stirred sqlution-9f 3-{}-putyltH-imidazeh2 3,"°"!fz nyl)-5-ghiero-# chlﬂmmw.,. pyreine-(2+-5mg, 0.068
mmol) and 2- methyi:d+2-methy1-2H-pyrazol-34y1)-quinolin-8tok(A¢ smg, 0.074 mmo|) in DMF (1
mL). Aftgr stirring for 1/h at room temperpture the solvent was fe ov in vacuo. The re¢sidue was 15
purified Qy revers hé e HPLC using a gradient of acgtonitril ater with 0.1% TFA to givelthe
title compoUfll asWie WFA salt. MS (m/z): §30!1 [M+H].| $gsamplé 122: Synthesis of | s505.1
3[5-chlorp-4-(4-imiflazol-1-yd.-2emethyl-quinolin-§- ° 0
yloxymethyl)-pyfich wfiﬁaethyl propionamide 20  A. \ﬁ\iﬂ,q F
8-(3-Bromo-5-chloreg rld 4-ylmethoxy)-4-imidazol-1-y1-2-methy-gpinok Reaction of
3-bromo{5-ehiler pm pytidifne-with—4-irnidazpl-1-y112-methylquinolin-8-ol according fo the
synthesig of 8-(3,5-dicklom ethoxy)14-imid@zott=y1=2 =quinoti retded thetitle
compourd as the TEA %It MS (m/z) 431.3 25[M+1-r]. | B.
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Reactionof8-(3-bromo-5-chloro-pyridin-4-ylmethoxy)-4-imidazol-1-y1-2-methyl- 30 quinoline (10 mg,
0.023 mmol) with /V,N-dimethyl-acrylamide (46 mg, 0.46 nunol) according to the synthesis of
(3-{5-chloroY¥@204feth§2MN - (1-methy1-1H-imidazol-2-y1)-quinolin-8- WO PCT/EP2008/002316

2008/116620PCT/EP2008/002316 136 yloxymethylkpyridin-3-y11-acrylic acid methyl ester yielded the

titte compound as the TFA salt. MS (rn/z): 448.6 [M+H>I3;J;h

315-Chloro-4-(4-imidazol-1-y1-2-methyl-quinolin-8-ylo

dimethyl-propionamide Reduction of the vinyl group in

C.
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Reaction of 3-bromo-5-chloro-4-chloromethyl-pyridine with
2-methy1-4-(2-methyl-2Hpyrazol-3-y1)-quinolin-8-ol according to the synthesis of
8-(3,5-dichldyYepyisdited20y|methoxy)-4-imidazol-1-y1-2-methyl-quinoline yiek§adERRIMRIZIMpound as

the TFA salt. 20 MS (m/z): 445.2 [M+H].

B.

813-Chloro-5-(2-methanesulfonyl-viny1)-pyridin-4-ylmethoxy]-2-methy1-4-(2-methy1-
2H-pyrazol-3-y1)-quinoline 102
Reactionof8-(3-bromo-5-chloro-pyridin-4-ylmethoxy)-2-methy1-442-methyl-2H- 25

pyrazol-3
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Reaction of 3-bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine (0.36 g, 1.0 mmol) with
formic acid ethyl ester (1.6 inL, 20 mmol) according to the synthesis of 145-
chloro-4-(teWdhgIR 1304 2h-2-yloxymethyl)-pyridin-3-y1]-2-methoxy-ethanonBOAEIEWIHE 2316
compound. MS (m/z): 256.0 [M+H+]. 15 B.

[5-Chloro-4-(tetrahydro-pyran-2-yloxymethyp-pyridin-3-yl]-methanol

in 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)- pyrldlné
(3,5-dichloro-pyridin-4-y1)-methanol yielded the title compound. MS (m/z): 258.2 [M+111. 20 C.

Reduction of the aldehyde group
~carbaldehyde according to the synthesis of

(3-Chlorq-5emethoxymethyl- pyrldln -4-y1)-methanol Td aBelution of S
[5-chlorof4{igtrahydro-p S loxyme h%’LBfrldin-B-y amﬁghanol (395 mmol MEA (1.5
mL) Nail Z-mg-0-16;mmol-and-iodom 1.2 4, OR22+ramewergadded-at-0C-anrd-stirng was
continued overni and subsequent depkg gtection of the tetrahydropyranyl
group by|stirring -(tetrahydro-pyran-2-ylokymethyl)-pyriding for 3 hin the
ACN/H20 soluti » title compound @ salt. MS (m/z)} 188.3
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5imidazol-1-y1-2-methyl-quinoline yielded the title compound as the TFA salt. MS (m/z): 395.2 [WHI].
Example 165: Synthesis of 2-{5-chloro-412-methy1-4-(2-methy1-2H-pyrazol-3-y1)-

quinolin-8-yNQ Al oxy-pyridine-3-sulfiny1}-N,N-dimethyl-acetainide PG IEP2008/002316
(3-Chloro-5-mercapto-pyridin-4-y1)-methanol Under argon atmosphere a mixture of
3,5-dicliloro-pyridine-4-carbaldehyde (3.00 g, 17.05 mmo% and sodium hydrosulfide hydrate (flakes
70%, 1.37 g, 17.05 nunol) in DMF (20 mL) was stirred H%c for 15 min NaBH4 (8.52 g, 17.05 mmol)
was added. After 30 min 15at OC the solution was filtered and the solvent was removed in vacuo. The

resulting ftitexeompound was used for the nexﬁsjeaction ithout purlflcatlsqn MS (m/z): 178§ 41-11.
B. 2-(5 -Chipsg 1#4- hydro%%tﬂ{yl pyrldln-3N-Iy ulfany1){Nifprélimethyl- acef Mide NaHC 44 mg, 1
71 mmol}was-added-tg-g-stirred-sotution-of(3-ehloro-5-rereagto—20pyridi-4-yH-methanreH300 mg,
1.71 mmpl) and [2-chldgg\,N-dimethyl-acetamide (176 AL, 1.7[L mnsQPin DMF (5 mL) After stirfing for
15 min af room femperdture the solvent was removed irj vacuo| The r\sidue was purified by reversed
phase HIPLC us c@ agient of acetonifrile in water with 0.1% ive the title compound 3s the
TFA salt] M8Xn/z) 2600 Em-+i-ri. 25 491.0 605. 537.1
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C. 2-(5-Chloro-4-chloromethyl-pyridin-3-ylsulfany1)-N,N-dimethyl-acetarnide
2-(5-Chloro-4-hydroxymethyl-pyridin-3-ylsulfany1)-AW-dimethyl-acetamide (188 mg, 0.72 mmol) was
chlorinated Wigh28/Ew924ccording to the synthesis of 3,5-dichloro-4- chloroRs&izpHMiAat and
purified by reversed phase HPLC using a gradient of acetonitrile 30 in water with 0.1% TFA to give the

titte compound as the TFA salt. MS (m/z): 279.3 [M+1-
D. 2-(5-ChIoro-4-ch|oromethyl-l-oxy-pyridine-3-sulfinyi -5V,N-dimethyl-acetamide

1].

:

solution, 576 mg, 5.64 mmol) was added to a stirred solution of
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(6.2 mg, 0.026 mmol) according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-
imidazol-1-y1-2-methyl-quinoline to give the title compound as the TFA salt. MS (n/z): 514.0 15
Example 168 033Mtde2bf 813-chloro-5-(thiazol-2-ylsulfany1)-pyridin-4-yInREREERA0A8/002316
isopropyl-2-methyl-quinoline A. 4-Isopropyl-2-methyl-quinolin-8-ol 20A solution of ZnC12 (0.29 g, 2.1
mmol) in anhydrous TI-IF (2.1 mL) was added dropwise to a stirred solution of isopropyllithium (0.7 M
in pentane, 1.6 mL, 1.1 mmol) at -92C. The reaction mif@re was allowed to reach room temperature

and was than transferred to a suspension of dichloro(1,2-bis(diphenylphosphino)ethane)palladium (II)
(36 mg, 0.063 nunol) and 4-bromo-2-metm-?§inoIin-8-oI 5 mg, 0.32 mmol) in anhydrous+di Xane
(1.1 mL)| 2R At r stirrinGf3FP ™ at soc,|thé*Bagtion Mixggiavas coole T Em temperAE, MeoH
(5mL) solvent-wasremovediin vacya—Hheresidue-was-purified-by-flash
chromatggraphy on sitiefa gel (elution with DCM/MeOH 20:1) to|give e title compound. [MS (m/z):
202.2 [MH+]. WO™eg81416620PCT/EP2008/0p2316 140 Ny N~
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quinoline  4-Isopropyl-2-methyl-quinolin-8-ol (25 mg, 0.12 mmol) was alkylated with 3-chloro-4-
chloromethy1-5-(thiazol-2-ylsulfanyl)-pyridine (24 mg, 0.087 mmol) according to the 5synthesis of
8-(3,5-dichldyepYisdited2ymethoxy)-4-imidazol-1-y1-2-methyl-quinoline to di¢a/#RAUBOBpound as
the TFA salt. MS (m/z): 442.1 [WHI]. Example 167: Synthesis of
842-chloro-4-(thiazol-2-ylsulfany1)-pyridin-3-ylmethoxy]-4- imidazol-1-y1-2-methyl-quinoline 10  A.
2-Chloro-4-(thiazol-2-ylsulfany1)-pyridine-3-carbaldeh Introduction of the formyl group in
2,4-dichloro-pyridine according to the synthesis of 3- bromo-5-chloro-pyridine-4-carbaldehyde and

subsequénkgeagtion with thiazole-2-thiol accg)grgi hg to thle xntHesis of
3-chloro-5;(thjaz01-2-yIsHTAYT-pyriding-XEHrb aldehyde 45yi¢lded theS & S mpound| M&Hmiz):
257.2 [Mje1-1]-B. [2-Chlorp-4-{thiazol-2-ylsulfany1)-pyrigh methanel—Fhealdehyde-group in
2-chloro-4-(thiazol-2-ylsy#fany1)-pyridiner3-carbgldehydg was redu e\s{cribed for|the synthesis
of (3,5-dichloro-pyridifi- -XI)-methanoI to|give thq title 2Q compound which wé&s used in the following
step without further puYification. MS (mh): 259.2 [M+H]. D
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C. 812-Chloro-4-(thiazol-2-ylsulfany1)-pyridin-3-ylmethoxy]-4-imidazol-1-y1-2-methylquinoline
25Conversion of [2-chloro-4-(thiazol-2-ylsulfany1)-pyridin-3-yl]-methanol into the corresponding
chloride 2-cMEY&RARNGEP8 methy1-4-(thiazol-2-ylsulfanyl)-pyridine accordind¢d /HR2AMAPELIS of
3,5-dichloro-4-chloromethyl-pyridine and subsequent reaction with 4-
imidazol-1-y1-2-methyl-quinolin-8-ol according to the synthesis of 8-(3,5-dichloro-pyridin-4-
ylmethoxy)-4-imidazol-1-y1-2-methyl-quinoline yielded titte compound as the TFA salt. 30MS
(rn/z): 466.0 [M+F1]. WO 2008/116620PCT/EP2008/002316 141 Example 171: Synthesis of
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B. 2-Bromo-N-isopropyl-N-methyl-acetamide

Isopropyl-methyl-amine (154 p.L, 1 48 mmol) was

added to a stirred solution of bromoacetic acid 2,4-dinitro-phenyl ester (450 mg, 1.48mmol) in DCM (4
mL). After sSWR§HEGR0L5 at room temperature the organic layer was extrBeEERANSOWR0.1 M
NaOH solution (30 mL). The organic layer was dried over Na2504, filtered, and concentrated in vacuo.
The resulting title compound was used for the next reaction without purification. MS (m/z): 194.0

[M+HI. 20C. 2-(5-Chloro-4-hydroxymethyl-pyridin-3-ylstifa

(3-Chloro-5-mercapto-pyridin-4-y1)-methanol (145 mg, 0.83 mmol) was alkylated by 2-
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give the (itRA8omponoNMS (m/z): 307.4 [N#7HI. B0 WO} 2008/1/1 T/EP2008/002816 142
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5MS (rn/z): 510.2 [M+1-1-].

N-{5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-
quinolin-8-yNsQeH Y ridin-3-yImethyll-isobutyrarnide 10A.
3-Azidomethy1-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine A solution of

[5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-
acid diphenyl ester (1.4 mL, 6 4 mmol) and 2,3,4,6,7,8

b

Example 193: Synthesis of

PCT/EP2008/002316

-methanol (1.3 g, 4.9 mmol), phosphorazidic
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143 The solvent was evaporated and the residue was used in the following step without further
purification. MS (m/z): 326.9 [M+I-1]. D.

N-(5-ChloroMO3tpobagazethyl-p

yridin-3-ylmethyl)-isobutyramide 5DeprotectRFT RSB gdropyranyl

group in N45-chloro-4-(tetrahydro-pyran-2- yloxymethyl)-pyridin-3-ylmethylkisobutyramide according to
the synthesis of 1-(5-chloro-4- hydroxymethyl-pyridin-3- yl) -2-methoxy-ethanone yielded the title
compound. MS (rn/z): 243.0 [M+1-11. 11
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Conversionof{5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-quinolin-8- 25
yloxymethylkpyridin-3-y1}-methanol into the corresponding chloride according to the synthesis of
3,5-dichloroMacHIgrdheehyl-pyridine yielded the benzylchloride which was RESABER2M8/8MARINg step
without further purification. A solution of
8-(3-chloro-5-chloromethylpyridin-4-ylmethoxy)-2-methy1-4-(2-methy1-2H-pyrazol-3-y1)-quinoline (6.2
mg, 0.015 mmol) in a 2 M NH3 in ethanol (0.3 mL) was $&rred at 45C for 2 h. Solvents were 30
evaporated to dryness and the residue was used in the following step without further purification. MS

(m/z): 39¢. EfM+H+]. WO 2008/116620RCT/EP?2 008/0(123136 144 B.3- -
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(0.5 mL) dimethyld @ | chloride (5.1 #, 0.056]mmol) {was ad and stirring was continued gt RT
for 2 h. Bvgpgratio iie solvents and IHRggpurificationogiélde compound ag tiéI'DFA salt.
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A solution of 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine-3-carbaldehyde (25 mg, 0.098
mmol) and methylamine (0.49 tnL, 0.98 mmol) in methanol (1 5 mL) and acetic 15 acid (0.25 mL) was
stirred overM§htUBRIG6RIaBHICN(6.8 mg, 0.1 mmol) was added and stirrirfRfCRASEW/MAEE for 6 h.
Solvents were evaporated and the residue was purified via HPLC. Subsequent deprotection of the
tetrahydropyranyl group by stirring [5-chloro-4-
(tetrahydro-pyran-2-y|oxymethyl)-pyridin-3-y|methyl]-mélﬁyl-amine for 3 h in the ACN/H20 solution
coming from HPLC vyielded the title compound as TFA salt. MS (rn/z): 187.0 20[M+E14]. B.

N-(5-Chlpr@&xt-hydroxymethyl-pyridin-3-yimethyl)tN-methyEacetamide _To a solution of
(3-ch|oro-§i55§thylamino?ﬁré%ﬁ';%pyridinA-y )’L-Qr}h(emanol 15mme,| 0.049 msr%rgf)gfﬁemethanql +§ mL.)
acetic acid-anhldrde46-mi-0-49-mmot)-was-agded ane irring-was-conttnued-atRfor- 5.
Solvents|were eva t8d and the residlie was ysed in the follpwing ithout furthey purificgtion.
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WO 2008/116620PCT/EP2008/002316 145 reaction with
2-methyl-4-(2-methyl-2H-pyrazol-3-y1)-quinolin-8-ol according to the synthesis of
8-(3,5-dichI Y- Py Hee2YImethoxy)-4-imidazol-1-y1-2-methyl-quinoline yie el BR&MEE%Hpound as
the TFA salt. MS (m/z): 450.1 [M+H+]. 5Example 183: Synthesis of dimethyl-carbamic acid
5-chloro-442-methy1-4-(2-methyl1- 2H-pyrazol-3-y1)-quinolin-8-yloxymethylkpyridin-3-ylmethyl ester
A. Dimethyl-carbamic acid 5-chIoro-4-ftetrahydro-pyrarUZ‘-onxymethyD-pyridin-3- ylmethyl ester 10To
a solution of [5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-methanol (0.11

., 0.43 trunol)

and NaH (Z¥&mg, 0.86 mmol) in DMF (3 mIM)+911m thylcarb&myl chIoridesQOl.l%%i.xL, 2.15 g_?.V\ as
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dichloro-pyridin-4-ylmethoxy)-4-imida701-1-y1-2-methyl-quinolineyieldedthetitle compound as the TFA
salt. MS (m/z): 466.0 [M+H4]. WO 2008/116620PCT/EP2008/002316 146 A.

1-{5-Chloro W@24& I ¢920-(2-methy1-2H-pyrazol-3-y1)-quinolin-8-yloxymetRGIK ERAMFNE 34 )
-ethanone Reactionof8-(3-bromo-5-chloro-pyridin-4-ylmethoxy)-2-methy1-4-(2-methy1-2H-
pyrazol-3-y1)-quinoline (0.1 g, 0.22 nunol) with ethylvinylether (0.32 g, 4.5 minol), according 5 to the
synthesis of {5-ch|oro-442-methy1-4-(2-methyl-2H-pyréﬂél-}ye-quinolin-8-
yloxymethylkpyridin-3-y11-acetaldehyde yielded the title compound as the TFA salt. MS (in/z): 407.2
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Reduction of the ketone in 1-15-chloro-442-methy1-4-(2-methyl-2H-pyrazol-3-y1)-
quinolin-8-yloxymethylkpyridin-3-y1}-ethanone according to the synthesis of
(3,5-dichlordp92d08/1e@0nethanol yielded the title compound. MS (rn/z): 4GS O/RYRPAQIAAEC. Acetic
acid 1-{5-chloro-412-methy1-4-(2-methyl-2H-pyrazol-3-y1)-quinolin-8- yloxymethylkpyridin-3-y1Hethyl
ester Reactionofl-{5-chloro-412-methy1-4-(2-methy1-2H-pyrazol-3-y1)-quinolin-8-
yloxymethylkpyridin-3-y11-ethanol (5.8 mg, 0.014 mmdl}@vithacetic acid anhydride (6.7 kiL, 0.07
mmol) according to the synthesis of 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)- 20 pyridin-3-ylmethyl

ester andl HRL{ purification yielded the {itle Cﬁm bound asEke TFA salt. MS (m/z): 451. [MI;#+ .
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130C for 3 h. The solvent was removed in vacuo and the residue was partitioned between 30 DCM (50
mL) and 2 N NaOH solution (50 mL). After extraction of the aqueous layer with DCM (6 x 50 mL) the
combined oMj2ri#4&Peere dried over MgSO4, filtered, and concentrated GTFEENL 8838 Pesidue was
purified by flash chromatography on silica gel WO 2008/116620PCT/EP2008/002316 147 (elution with
mixtures of hexane and EA) to give the title compound, MS (m/z):207.2 [M+H]. B.
3-Chloro-5-(pyridin-2-yloxy)-pyridine-4-carbaldehyde sUder argon atmosphere
3-chloro-5-(pyridin-2-yloxy)-pyridine (169 mg, 0.82 mmol) in TI-IF (5 mL) was added over 4 min to a

stirred sqluBsn ¢f lithium ciiisppropylamidge_ (5 L of 2 M Bslution in Tlgf/hg tane/ethylb zgne, 0.90
mmol) in[TiaG¢10 mL) atsfg)lffggfb\fter stirri‘ra{é*fgD 0 min atapre ethylforrnarlflec 657 pL, 8. léﬁr%mo)
dissolvedHrTHIH5rrtb-was-added-at-ofce—Thg reactipnrwas stirresfor- -6 hrat=96Candpouted into
an ice cald sat. 10 sol f NaHCO3 in water (100 mL). EA (LOOHMlywas added, the|aqueoug layer
was extracted with x 50 mL) and the combjned organic lay gre extracted with a sat. qolution
of NaHC3 in wat x 40 mL) and brine (3 x 50 mL). [The org layer was dried over MgSO4,
filtered, ané2®nicentiated in vacuo. The fedidfe was pufifiesd by A phase HPLC sing®
gradient pf acet nitrifeyin water with 0.1% TFA to give the title gomppund a§
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15 the TFA salt. MS (m/z): 235.2 [M+EIl. C. [3-Chloro-5-(pyridin-2-yloxy)-pyridin-4-yl]-methanol A
mixture of 3-chloro-5-(pyridin-2-yloxy)-pyridine-4-carbaldehyde (83 mg, 0.36 mmol) and polymer
bound sodidPF88AYe8e (184 mg, 2.0 mmol/g, 0.57 mmol) in DMF (1 mLFCHKF808thteH 4t RT for
30 min. The reaction was filtered and the solvent was removed in vacuo. The residue was purified by
reversed phase HPLC using a gradient of acetonitrile in water with 0.1% TFA to give the title
compound as the TEA salt. MS (r/z): 237.0 [M+H+]. D.18
3-Chloro-4-chloromethy1-5-(pyridin-2-yloxy)-pyridine

25[3-Chlpradeb-(pyridin-2-yloxy)-pyridin-44y| M thanol (4.2&xng|, 0.018 mrnol) was chlorinate(}jrw th
50C12 atGaging to the é{?ﬂi 8s of 3-(1/-Blt 1 H-imid aﬁﬂ;@-ylsulfanﬁ‘) e
chloro-4-shlererethyl-pyrdine-to-give-the-tite€ pounE—Msf B-0-M+H+HE
813-Chlgro-5- (pyndm-kﬁoxy) pyridin-4-yImethoxy]-2-methy1- 4-(2-m -2H-
30pyrazdl-3-y1){quindiin 2-Methyl-4-(2-methyl-21-1-pyrazol-3-y1)-g umolln 8-ol (10.7 mg, 0.045
mmol) was alkylate 8 3-chloro-4-chlgromethy1-5-(pyridin-2 yI p ridine according to the |WO
2008/1166286°CT. !; 002316 500.6 741. ) 511.7
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148 synthesisof8- [3 -(1 -butyl-1H -imidazol-2-ylsulfany1)-5-chloro-pyridin-4-ylmethoxy] -2- methy1-4
-(2 -methyl -2H-pyrazol-3 -y1)-quinoline to give the title compound as the TFA salt. MS (n/z): 458.0
[M+EIl. SEx3YRAR0§082Ynthesis of 2-{5-chloro-442-methy1-4-(2-methy1-2 PCHFBZHISAHN2EY6
guinolin-8-yloxymethylkpyridin-3-yloxyl-N,N-dimethyl-acetamide A.
3,5-Dichloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine Dihydropyrane (3.01 mL, 33.2 mmol) and
p-toluenesulfonic acid monohydrate (5.06 g, 10 26.6 m l) were added to a stirred solution of
(3,5-dichloro-pyridin-4-y1)-methanol (1.97 g, 11.06 mmol) in DCM (40 mL). After stirring for 1 d at 40C

the solventBxas fremoved. in vacuo and the r%irdlje was paRxtioned betwseten DCM (50 Léé;}%d
saturateq 03 solutSA G mL) Atter ¥iFaciion of themamipous lay8FWith'bem (2 L) the
combine( j s-were-dried-over-Na2Sod, filtered—and-congentrated-n-vacue—fHreresiflue
was purified 15 py flas gmatographyjon silica gel (eJution with mixtaves of hexane and EA) to give
the title dompouhd. MSJ(m/z): 261.9 [M+H]. B. S\
5-Chlorot4-(tetrah p\ ran-2-yloxyrnethyl)-pyridin-3-o] Potassi utylate (1.77 d, 15.80 inmol)
was addedzigga stirrgd golution of 3,5- 20 digdono-4-(tefrajaydro- - onymethyl)-pyrgq% 825
mg, 3.16{mmol) [in dfoxane. After stirring [for 3 d dt 100C|thé Solven$was removed in va¢ud. The
resulting title co sfor the next repction yithout 13.8 [M-F1-1].
A
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C. 2-(5-Chloro-4-hydroxymethyl-pyridirt-3-yloxy)-/V,N-dimethyl-acetamide 25
2-Chloro-/V,N-dimethyl-acetamide (85 4, 0.827 mrnol) was added to a stirred solution of
5-chloro-4-(W& 289 td6p3ttan-2-yloxymethyl)-pyridin-3-ol (67 mg, 0.276 nun®§ BE#20¢02336134.7 mg,
0.414mmol) in THF (5 mL). After stirring for 1 d at 50C the solution was filtered and the solvent was
removed in vacuo. The residue was purified by reversed phase HPLC using a gradient of acetonitrile
in water with 0.1% TFA. Upon storage of the HPLC frac%ié)ﬂs 30 for 3 h at RT the THP ether was
cleaved to give the title compound as the TFA salt. MS (m/z): 243.8 [M+H]. WO
2008/116620PSpeHHR? 0R0a#}1e8 I6r 4 prkparation of compounds of formula (I) are provided in the

2-(5-Chlorg-4-chloromethyl-pyridin-3-yI -NN-dimethyl-acetatnide .

(5. Chior A AP TS AN, RERS A S el PR FARSDN AR Of
chlorinatedstafitaflCARRec Al dirmiéo 4hé axntisedisvith3ub-filithéo rpudifichtivn) e twd -repaddinprapared
purified by reversed phase HPLC using a gradient of acetonitrile.5 in water with 0.1% TFEA to give the
title compo‘é?ﬁ]j1 égﬁ?\erﬁﬁ@ﬁlt{.;mg)?#ﬁg)%ﬁsm%ﬁ skilfed iz the oforganic synt esis Wil
E.2-1% ChletodfiZendeihytardig g -maidrydl i yeaztibd-yenditionimadyy loecyargdtilkeluding additional

Py e G IS RO 2 v5 gk mo. 0015 mmod

Example 1: Synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-
quinoline
10
A. 4-Imidazol-1-yl-2-methyl-quinolin-8-ol
A mixture of 4-chloro-2-methyl-quinolin-8-ol (2.0 g, 10 mmol) and imidazole (3.53 g,
51.8 mmol) in dioxane (20 mL) was heated to reflux for 28 h. The solvent was removed in
vacuo and the residue was purified by flash chromatography on silica gel (elution with

15 DCM/methanol 10:1) to give the title compound. MS (m/z): 226.3 [M+H"].

B. (3,5-Dichloro-pyridin-4-yl)-methanol
NaBH, (0.838 g, 22.2 mmol) was added to a stirred solution of 3,5-dichloro-pyridine-4-
carbaldehyde (3.0 g, 17 mmol) in ethanol (40 mL). After stirring for 35 min at room
20 temperature, the reaction mixture was concentrated in vacuo, the residue was redissolved in
ethyl acetate (200 mL) and washed with water (50 mL). The organic layer was dried over
NaySOy, filtered, and concentrated in vacuo to give the title compound. MS (m/z): 178.1
[M+H"].

25 C. 3,5-Dichloro-4-chloromethyl-pyridine
SOCI, (2.3 mL, 32 mmol) was added dropwise to a stirred solution of (3,5-dichloro-
pyridin-4-yl)-methanol (2.83 g, 15.9 mmol) in DCM (20 mL) over 10 min. After stirring for
35 min at room temperature, saturated aqueous Na;COj3 solution (40 mL) and DCM (60 mL)
was added to the reaction mixture. The organic layer was dried over Na,SOs, filtered, and
30 concentrated in vacuo. The residue was purified by flash chromatography on silica gel

(elution with EA/hexane 1:4) to give the title compound. MS (m/z): 196.0 [M+H"].



10 chloro-4-chloromethyl-pyridin-3-yloxy)-N,N-dimethyl-acetamide (3 mg, 0.011 nunol) according to
the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-y1-2-methylquinoline to give the title
compound 3¥QAREBALENt. MS (m/z): 466.1 [M-EF1]. Example 198: SyPEHEER19B/002316
843-chloro-5-(tetrahydro-pyran-2-ylmethoxy)-pyridin-4-
15ylmethoxy]-2-methy1-4-(2-methy1-211-pyrazol-3-y1)-quinoline A. [3-Chloro -5 - (tetrahydro
-pyran-2-ylmethoxy)-pyridin-4-yl] -methanol 2- Bromohd thyl-tetrahydro-pyran (98.1 pL, 0.766 mmol)
was added to a stirred solution of 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ol (23.3 mg,
0.096 mmol) apd Q3SR (@49ridin-a- S"&ﬂemasno})im-ifﬂﬂﬁaeﬁlm@l-mmethMFmoﬁﬂed at 120C the

soluti fI th t Th d ifi
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fractions fm}ﬁoboﬁidﬁi&llwﬁdﬂﬁbe(tmrm@s()déamdoﬂo m4hmid&cbmpbnnﬂeﬂsylhmm1$8holl\/(30
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Example 2: Synthesis of N-[3,5-dichloro-4-(4-imidazol-1-yl-2-methyl-quinolin-8-
10  yloxymethyl)-pyridin-2-yl]-N-methyl-acetamide

A. 3,5-Dichloro-4-chloromethyl-pyridine 1-oxide
To a solution of 3,5-dichloro-4-chloromethyl-pyridine (0.55 g, 2.8 mmol) in DCM (10
mL) 3-methyl-benzenecarboperoxoic acid (2.9 g, 16.8 mmol) was added. After stirring for 50
15  h at room temperature, saturated aqueous Na,CO3 solution (20 mL) and DCM (40 mL) were
added to the reaction mixture. The organic layer was dried over Na,SOq, filtered, and
concentrated in vacuo. The residue was purified by flash chromatography over silica gel

(elution with EA/hexane 1:2) to give the title compound. MS (m/z): 214.2 [M+H].

20 B. N-(3,5-dichloro-4-chloromethyl-pyridin-2-yl)-N-methyl-acetamide
Oxalyl dichloride (45 pL, 0.47 mmol) was added dropwise to a solution of N-methyl-
acetamide (36 pL, 0.47 mmol) and 2,6-dimethyl-pyridine (55 pL, 0.47 mmol) in anhydrous
DCM (10 mL) at 0°C. After stirring for 20 min, 3,5-dichloro-4-chloromethyl-pyridine 1-oxide
(10 mg, 0.047 mmol) was added to it and stirring was continued overnight at 45°C. Saturated
25  aqueous NayCOj solution (20 mL) and DCM (40 mL) were added to the reaction mixture. The
organic layer was dried over Na;SO,, filtered, and concentrated in vacuo. The residue was
purified by flash chromatography over silica gel (elution with EA/hexane 1:3) to give the title
compound. MS (m/z): 267.4 [M+H"].

30 C. N-[3,5-dichloro-4-(4-imidazol-1-yl-2-methyl-quinolin-8-yloxymethyl)-pyridin-2-yl]-
N-methyl-acetamide



C. 843-Chloro-5-(tetrahydro-pyran-2-ylmethoxy)-pyridin-4-ylmethoxy]-2-methy1-4-(2-
methy1-2H-pyrazol-3-ye-quinoline  4-Imidazol-1-y1-2-methyl-quinolin-8-ol (4 mg, 0.016 mmol) was
alkylated witM®20b8crts4268hloromethy1-5-(tetrahydro-pyran-2-ylmethoxy)-pyRAGIFER2DOBHIBEFLS mmol)
according to 5 the synthesis of
8-[3-(1-butyl-1H-imidazol-2-ylsulfany1)-5-chloro-pyridin-4-ylmethoxy]-2-
methyl-4-(2-methyl-2H-pyrazol-3-y1)-quinoline (40C fok22h). Purification by reversed phase HPLC
using a gradient of acetonitrile in water with 0.1% TFA to give the title compound as the TFA salt. MS

(r/z): 479.2 [Me{313-dicHsesrplehRitoniayinhesisddh-2-yl)-N-methyl-acetamide (48 mg, 0.18 mmol)
O e 2L P el AR R DB 0 o e
{5-Chloro-43atnasithyil 84§25 rarihivto2pimgiazolBnyihesyindlimiiadokynybiwtlethyl-quinoline to give
pyridin-3-yl}-acetaldehyde 15A Soé']{ﬁi n Qf )
8-(3-brom6@-5ﬂﬁ3?8%§ﬂﬂ?ﬂ?ﬂ§)}nﬁ W@%@W@fé@ﬁéﬁ@f@ﬂ pyrazol-3-y1)-quinoline (0.1 g,
0.22 mmol), ethylvinylether (0.32 g, 4.5 mmol), palladium (ll) acetate (15 mg, 0.067 mmaol),
tri-p-tolyl-phosphane (0.14 g, 0.4 mmolgr{a drﬂg (76 uL, 0&45 mné%lg in DréF 3 mlL) was stirged at
120C for 2 h. r%—*z%@%m%aﬂ e o?ﬁ FosdAaFiRzgk ) 795?/521691_ 1$31. 20
B. {5-ChloraaikZnBiRiiypysidarpaii)ydidihel lp3+diaatidey 1)-quinolin-8-yloxymethylk pyridin-3-y1} -acetic
acid
A. 4-Imidazol-1-yl-2-methyl-8-(2,3,5-trichloro-pyridin-4-ylmethoxy)-quinoline
10 A solution of 3,5-dichloro-4-chloromethyl-pyridine 1-oxide (0.93 g, 4.4 mmol) in POCI;
(15 mL) was stirred at 100°C overnight. After removal of the solvent in vacuo, saturated
aqueous Na,COj solution (20 mL) and DCM (40 mL) was added to the reaction mixture. The
organic layer was dried over Na,SOs, filtered, and concentrated in vacuo and the residue was
used in the following step without further purification. 2,3,5-Trichloro-4-chloromethyl-
15  pyridine (0.15 g, 0.67 mmol) was reacted with 4-imidazol-1-yl-2-methyl-quinolin-8-ol (0.10
g, 0.45 mmol) according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-
1-yl-2-methyl-quinoline to give the title compound as the TFA salt. MS (m/z): 421.4 [M+H"].

B. NI1-[3,5-dichloro-4-(4-imidazol-1-yl-2-methyl-quinolin-8-yloxymethyl)-pyridin-2-yl]-
20  ethane-1,2-diamine
4-Imidazol-1-yl-2-methyl-8-(2,3,5-trichloro-pyridin-4-ylmethoxy)-quinoline (20 mg, 48
uM) was stirred in ethane-1,2-diamine (1 mL) at 100°C for 1 h. At completion of the reaction,
the solvent was removed in vacuo and the residue was purified by reversed phase HPLC to
give the title compound as the TFA salt. MS (m/z): 443.4 [M+H"].
25
Example 15: Synthesis of 8-(3,5-dichloro-2-methoxy-pyridin-4-ylmethoxy)-4-imidazol-1-
yl-2-methyl-quinoline

To a solution of 4-imidazol-1-yl-2-methyl-8-(2,3,5-trichloro-pyridin-4-ylmethoxy)-
30  quinoline (10 mg, 24 pM) in anhydrous methanol (2 mL) sodium methanolate (13 mg, 0.24

mmol) was added. After stirring at 60°C for 2 h, the solvent was removed in vacuo and the



To a solution of {5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-quinolin-8-
yloxymethylkpyridin-3-y1}-acetaldehyde (3.3 mg, 0.0081 mmol), 2,3 dimethy1-2-butene (3.4 25 mg,
0.040 rrunoWV&4¥HEM4 (5.5 mg, 0 040 nunol) in t-butyl alcohol (2.5 mLPaRERIBEB L)
NaC102 (3.6 mg, 0.040 mmol)) was added at OC and stirring was continued at this temperature for 30
min. Evaporation of solvents and HPLC purification of the residue yielded the title compound as the
TFA salt. MS (m/z): 423.1 [M+Hi]. WO 2008/116620PEFEP2008/002316 151

IV, Thdiisopropylcarbodiimide (0.98 mg, 0.0078 mmol) was added to a solution of {5-

chloro-412resriley wds (Rarifisth bl 2¢-qryed zsha3eyHRLGino give-tHe tithaetbmipyndlas- By TF Acaiic MSd
(2.2 mg, O(OE{(‘S% %I) %m“ybenzotriazole (2.0 mg, 0.0078 mmol) and DIPEA (3.5 mg, 0.026
mmol) and‘EHfr n%q\% s[ ed at RT for 2h. Evaporation of 5 solvents and HPLC purification of the
residue yielded the title compound as the TFA salt. MS (tn/z): 450. O [M+H] Example 216: Synthesis
of 2-chloro-8-(3,5-dichlar. -4-(2-me I|rn|d |noI|n 10.A.

2-Chloro-8- me%%i%é}li@fn%ﬁ é/gg wgﬂ%@ﬁ Sopmec™ %Pé) ]))ﬂﬁuoro -imiddzol-1-yl-
2,4-dighlorp-ghettsthquinelimneoline (0.20 g, 0.88 mmol) and 2-methy1 1Hitnidazole (0.11 g, 1.3 mmol) in
NMP (0.20 mL) was heated to 140C for 20 h. The solvent was removed in vacuo and the residue was

purified by reversed phase HPLC using a gradient 15 of acetonitrile in water with 0.1% TFA to give the
title compoundAaSthtudior8saktdSy (nktiiSqiidliti4]ol

A suspension of 5-fluoro-2-methoxy-phenylamine (3.3 g, 23 mmol), 3-oxo-butyric acid

ethyl ester (3.0 g, 23 mmol), acetic acid (120 pL), and drierite® (12.0 g) in ethanol (20 mL)

10  was heated to reflux for 5 d. The reaction mixture was cooled to room temperature and

filtered. The filtrate was concentrated in vacuo and purified by flash chromatography on silica

gel (elution with EA/hexane 1:3) to give crude 3-(5-fluoro-2-methoxy-phenylamino)-but-2-
enoic acid ethyl ester.

A solution of 3-(5-fluoro-2-methoxy-phenylamino)-but-2-enoic acid ethyl ester (1.8 g, 6.7

15 mmol) in diphenyl ether (10.7 mL) was heated to 250°C for 25 min. The reaction mixture was

cooled to room temperature, diluted with hexane, and filtered to give the title compound. MS

(m/z): 208.1 [M+H'].

B. 4-Chloro-5-fluoro-8-methoxy-2-methyl-quinoline
20 POCI; (3.4 mL, 36 mmol) was added dropwise to 5-fluoro-8-methoxy-2-methyl-quinolin-
4-0l (0.56 g, 2.7 mmol) at 0°C. The reaction vessel was equipped with a drying tube
containing P01 and heated to 118°C for 2 h. The reaction mixture was concentrated in vacuo
and partitioned between DCM (30 mL), water (2 mL), and concentrated aqueous NH; (2 mL).
The organic layer was dried over Na;SOs, filtered, and concentrated in vacuo. The residue
25  was purified by flash chromatography on silica gel (elution with EA/DCM 1:15) to give the
title compound. MS (m/z): 226.5 [M+H']

C. 4-Chloro-5-fluoro-2-methyl-quinolin-8-ol
4-Chloro-5-fluoro-8-methoxy-2-methyl-quinoline (0.440 g, 1.95 mmol) was coevaporated
30  in anhydrous toluene (2 x 15 mL). The residue was dissolved in anhydrous DCM (25 mL) and
BBr; (1 M in DCM, 9.8 mL, 9.8 mmol) was added dropwise at -75°C. The reaction mixture

was allowed to warm to room temperature over 3.5 h. The reaction mixture was then



B. 2-Chloro-8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-(2-methyl-imidazol-1-y1)-quinoline
2-Chloro-8-methoxy-4-(2-methyl-irnida7o1-1-y1)-quinoline TFA salt (50 mg) was 20 demethylated
according toMReYHtHE3(s of 4-chloro-5-fluoro-2-methyl-quinolin-8-ol and si6JeERAMMEY BRdlated
according to the synthesis of of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-
4-imidazol-1-y1-2-methyl-quinoline to give the tide compound as the TFA salt. MS (m/z): 403.6
[M+H+]. 25Example 230: Synthesis of propane-2- sulfoh?@ acid {5-chloro-442-methy1-4-(2-methy1-
2H-pyrazol-3-y1)-quinolin-8-yloxymethyll-pyridin-3-yhnethyll-methyl-amide  A. Propane-2-sulfonic
acid (5- chlemwmymammdmammasmmmw@mmﬁ ail) and water (7

[5-chloro- 4{%@[raﬁ¥dr p 0X g etc}}y ethyl-amine (57.m 21 mmol) in

DM (0.8 L) HLEATS A1) oS EIR ol RO S AP Rl e A

stirring WaS\I@sBI(tIOlg,Iedlaﬁ&@&dwﬂemqh@dyﬁy%wéﬁﬁﬁﬂmm%(%&m&1152’1"he combined
organic layers were dried over Na;SOs, filtered, and concentrated in vacuo to give the title

5  compound. MS (m/z): 212.3 [M+H'].

D. 8-(3,5-dichloro-pyridin-4-ylmethoxy)-5-fluoro-4-imidazol-1-yl-2-methyl-quinoline
4-Chloro-5-fluoro-2-methyl-quinolin-8-0l (100 mg, 0.47 mmol) was reacted with
imidazole according to the synthesis of 4-imidazol-1-yl-2-methyl-quinolin-8-ol. The resulting
10  phenol was alkylated according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-
imidazol-1-yl-2-methyl-quinoline to give the title compound as the TFA salt. MS (m/z): 403.6
[M+H'].

Example 45: Synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(1-methyl-
15 1H-imidazol-2-yl)-quinoline

A. 4-Bromo-8-methoxy-2-methyl-quinoline
8-Methoxy-2-methyl-quinolin-4-ol (9.0 g, 48 mmol) and POBr; (53 g, 185 mmol) was
placed in a round-bottomed flask, equipped with a drying tube containing P4O1o. After stirring
20  for 40 min at 120°C, the reaction mixture was cooled to room temperature and poured on ice.
The mixture was then extracted with DCM (2 x 200 mL). The combined organic layers were
dried over Na,SQ,, filtered, and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (elution with DCM/EA 10:1) to give the title compound. MS
(m/z): 252.4 [M+H].
25
B. 4-Bromo-2-methyl-quinolin-8-ol
BBr; (1 M in DCM, 108 mL, 108 mmol) was added dropwise to a stirred solution of 4-
bromo-8-methoxy-2-methyl-quinoline (7.8 g, 31 mmol) and triisopropyl-silane (6.2 mL, 31
mmol) in anhydrous DCM (300 mL) at -80°C. The reaction mixture was allowed to warm to
30 room temperature over 4 h. The reaction mixture was then concentrated in vacuo and the
residue was partitioned between DCM (300 mL), water (50 mL), and concentrated aqueous
NH3; (20 mL). The aqueous layer was extracted with DCM (2 x 300 mL). The combined



Evaporation of the solvents, HPLC purification and subsequent deprotection of the tetrahydropyranyl
group by stirring propane-2-sulfonic acid [5-chloro-4-(tetrahydro-pyran-2-
yloxymethyWey @il 26¢2hethyl]-methyl-amide for 3 h in the ACN/H20 solutRFTderRaMg/aasmoHPLC
yielded the title compound as TFA salt. MS (m/z): 292.9 [M+H]. 5 B.Propane-2-sulfonic
acid(5-ch|oro-442-methy1-4-(2-methy1-2H-pyrazol-s-ﬁe)z-
quinolin-8-yloxymethylkpyridin-3-ylmethyll-methyl-amidé T onversion of propane-2-sulfonic acid
(5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl)- methyl-amide into the corresponding chloride
propane-2-¢igiaiidaeis (Fechidried ol MdeBOefitiral;ridid-Gytreethtd) ietayi:anite reddudingso the

e e R AR A R SSR HTERA b o v we e
8-(3,5-dichiorapoyiidivSy(me)hasg)3pvhiEEzol- 1-y1-2-methyl-quinoline yielded the title compound as
the TFA salt. MS (m/z): 514.1 [MH]. 15
5 C. 2-Methyl-4-(1-methyl-1H-imidazol-2-yl)-quinolin-8-ol
n-Butyllithium (1.6 M in hexane, 6.0 mL, 9.7 mmol) was added dropwise to a stirred
solution of 1-methyl-1H-imidazole (0.83 mL, 11 mmol) in anhydrous THF (60 mL) at -78°C.
The reaction mixture was allowed to warm to -40°C. A solution of ZnCl, (3.9 g, 28 mmol) in
anhydrous THF (28 mL) was than added dropwise at -40°C. The reaction mixture was
10 allowed to reach room temperature and was then transferred to a suspension of Pd(PPhy)s
(340 mg, 0.29 mmol) and 4-bromo-2-methyl-quinolin-8-ol (1.0 g, 4.2 mmol) in anhydrous
dioxane (20 mL). After stirring for 90 min at 80°C, the reaction mixture was cooled to room
temperature, MeOH (5 mL) was added and the solvent was removed in vacuo. The residue
was partitioned between DCM (150 mL) and water (50 mL). The pH of the aqueous layer was
15  adjusted to 11 by addition of concentrated aqueous NHj solution and the aqueous layer was
extracted with DCM (2 x 100 mL). The combined organic layers were dried over Na;SOs,
filtered, and concentrated in vacuo. The residue was purified by flash chromatography on
silica gel (elution with DCM/MeOH 20:1) to give the title compound. MS (m/z): 240.2
[M+H"].
20
D. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(1-methyl-1H-imidazol-2-yl)-
quinoline
2-Methyl-4-(1-methyl-1H-imidazol-2-yl)-quinolin-8-ol (16 mg, 67 pmol) was alkylated
according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-
25  quinoline to give the title compound as the TFA salt. MS (m/z): 399.8 [M+H"].

Example 50: Synthesis of 8-[3-chloro-5-(thiazol-2-ylsulfanyl)-pyridin-4-ylmethoxy]-2-
methyl-4-(1-methyl-1H-imidazol-2-yl)-quinoline

Cs;CO; (0.22 g, 0.68 mmol) was added to a solution of 3,5-dichloro-pyridine-4-

30 carbaldehyde (0.10 g, 0.57 mmol) and thiazole-2-thiol (0.10 g, 0.85 mmol) in THF (10 mL).

After stirring at room temperature overnight, the solvent was removed in vacuo and saturated

aqueous NaCl solution (20 mL) and EA (40 mL) were added to the reaction mixture. The



Example 240: Synthesis of {5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-
quinolin-8-yloxymethylkpyridin-3-ylmethyl)-methyl-carbamic acid isopropyl ester A.
(5-Chloro-4W@dendyhhetty|-pyridin-3-ylmethyl)-methyl-carbamic acid isoprop¢Tdskaei3@ms1a solution of
[5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ylmethyl] methyl-amine (52 mg, 0.19 mmol) and
DIPEA (65 pt, 0.38 mmol) in DCM (0.5 mL) a 1 M solution of isopropy! chloroformiate in toluene (0.19
mL) was added and stirring was continued at RT for 1 h&vaporation of the solvents, HPLC
purification and subsequent deprotection of the tetrahydropyranyl group by stirring

[5-chIoro-%fgqﬁ&hmr&wnrﬁd%y}mafﬁ%ﬂtpwwmawmﬂwﬂemymhmmmacﬁimmomyl
esterfor3 hi the CN/H20, solution CO ing from HPL é/i(talde lltde o({npound as ;’Fﬁlsalt MS
(miz): 2728 e foll owing step withou er purificafion. ehyde group In Oro-5-

(5-&%0;0 4W§WQ%Mﬁ§WY® Wamoéhlu&dlax)&mﬂ‘ibﬁd%r the synthesis of
E)Sy chloro ﬁgoatf@ﬂﬁg’[ﬂ%é‘ i ?ﬁ‘#&ﬂ?ﬁfﬂlg 7 a‘FBJaOr‘Eﬂ ‘glpgaﬁy}lggfgrl YRgridin-4-yl)-
CorreS$)0ndj{@qﬁh{ﬂ%lﬁdﬁ@bk)j@ﬁﬁﬂbé@ﬁih&h@}{wﬂi wahdmetirher pffication. Conversion of [3-
e 3 e s s o s PRI .5
2-methy1- ‘@tﬁ?aiﬂemylsﬂfhmbaﬁﬁt&ﬂé)awmﬂﬁhg %Okmcx}mﬂﬂ@@ tfeXyndivhdin - chloromethyl-
5.5 detlore iy 4 me e e L Y2 e Suing! g isller el ey =
according to the synthesis of 8 -(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-

10  quinoline yielded the title compound as the TFA salt. MS (m/z): 480.2 [M+H"].

Example  69: Synthesis of  5-chloro-4-(4-imidazol-1-yl-2-methyl-quinolin-8-

yloxymethyl)-nicotinic acid methyl ester

15 A. 5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-nicotinic acid methyl ester
A mixture of 3,5-dichloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine (400 mg,
1.533 mmol), triethylamine (278 pL, 1.993 mmol), (1,1'-bis(diphenylphosphino)ferrocene)-
dichloropalladium(II))DCM (PdCly(dppf),’DCM, 63 mg, 0.077 mmol) and 4 A molecular
sieves (600 mg) in MeOH (10 mL) was stirred at 120°C for 5 h under an atmosphere of
20  carbon monoxide (15 bar). The reaction was filtered and the solvent was removed in vacuo.
The residue was purified by flash chromatography on silica gel (elution with mixtures of

hexane/EA) to give the title compound. MS (m/z): 286.0 [M+H"].

B. 5-Chloro-4-hydroxymethyl-nicotinic acid methyl ester
25 p-Toluenesulfonic acid monohydrate (26.7 mg, 0.140 mmol) was added to a stirred
solution of 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-nicotinic acid methyl ester (20 mg,
0.070 mmol) in MeOH (4 mL). After stirring for 60 min at room temperature, the reaction
mixture was concentrated in vacuo and the residue was partitioned between EA (10 mL) and
saturated NaHCO; solution (10 mL). After extraction of the aqueous layer with DCM
30 (2 x 10 mL) the combined organic layers were dried over Na,SO,, filtered, and concentrated
in vacuo. The resulting title compound was used for the next reaction without purification.

MS (m/z): 202.0 [M+H'].



Example 246: Synthesis of 3,5-dichloro-442-methy1-4-(2-methyl1-2H-pyrazol-3-y1)-
quinolin-8-yloxymethylkpyridin-2-ylamine 10A.
3,5-Dichlord¥28eaHyere-pyran-2-yloxymethyl)-pyridine 1-oxide  3-ChlorBp&BR3198{9¥t6acid
(mCPBA, 1.32 g, 7 66 mmol) was added to a stirred solution of
3,5-DichIoro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridineéZOO mg, 0.766 mmol) in DCM (5 mL). After
stirring for 3 h at RT the solvent was removed in vacualdAd the residue was partitioned between DCM
(50 mL) and 2 N NaOH solution (50 mL). After extraction of the 15 organic layer with water (50 mL) the
organic layer was dried over Na2S04, filtered, and concentrated in vacua. The resulting title

compound was used for th xt reaction without purjfication. MS (rn/z): 278.0 [M+Fil. B.
(o Ao 5 et B PRGSO g et | = o
3,5-Dichloro-4#istiinly Gy naiplzeniopkosptiyd) (Bymiciod d,- 03 e §] 837 02ome)tendo @ 400 pl)
p-toluenesulfonyl chlgride (238 mg, 1.25 mmagl) i ridi 0 rnL) was heated to 4QC for 1 d.
b toluencs Sy RO oGO B4R SRS B e B Gl A T CERSs
The s@ventiwasnigMENg0 aDumamCivie (esidye s disstitvedon 2-Rnaineoethatealferankns, Adier
stirring for 3 d at 40C the solverﬁ 25 was removed in vacua and ﬂ@lresid e.was??artitioned etween
i A 5

DCM (20 mE3&08 FLESonit ReROLRF AR B theCRRRBs Yo er

with DCM (&edd0rtHe) ibet ecaetion laydowasutifiedtore M$agh0d; fienefMadii concentrated in vacua.
The residue was purified by reversed phase HPLC using a gradient of acetonitrile in water with 0.1%
TFA. Upon storage of the HPLC fractions for 3 h at RT the THP ether was cleaved to 30 give the title

compound as the FIEAIsadtAMS i1tz 9Byl {MrhEthy V(I 26108 8- Y R GEhiyAERROGB10023d nidily]
10 ester

4-Imidazol-1-yl-2-methyl-quinolin-8-ol (19 mg, 0.084 mmol) was alkylated with 5-

chloro-4-chloromethyl-nicotinic acid methyl ester (25 mg, 0.077 mmol) according to the

synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline for 3 d

at RT. Purification by reversed phase HPLC using a gradient of acetonitrile in water with

15  0.1% TFA to give the title compound as the TFA salt. MS (m/z): 409.1 [M+H'].

Example 70: Synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(5-methyl-
thiazol-4-yl)-quinoline and  8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(5-methyl-
thiazol-2-yl)-quinoline

20

A. 4-Bromo-5-methyl-thiazole

Br; (3.4 mL, 66 mmol) was added dropwise to a stirred solution of 5-methyl-thiazole (3.0
g, 30 mmol) in acetic acid at room temperature. After stirring for 3.5 h at room temperature,
the reaction mixture was warmed to 50°C. After stirring for 2 d at 50°C, Br, (3.4 mL, 66

25 mmol) was added. After stirring for 4 d at 35°C, the reaction mixture was partitioned between
DCM (150 mL) and concentrated aqueous NaCl (50 mL). The aqueous layer was extracted
with DCM (150 mL). The combined organic layers were washed with aqueous Na,CO; (1 M,
150 mL), aqueous sodium thiosulfate pentahydrate (1.2 M, 2 x 50 mL), dried over Na,SOs,,
filtered, and concentrated in vacuo. The residue was purified by flash chromatography on

30 silica gel (elution with EA/hexane 1:10) to give the title compound. MS (m/z): 180.1 [M+H"].



C. 3,5-Dichloro-4-chloromethyl-pyridin-2-ylarnine  (2-Amino-3,5-dichloro-pyridin-4-y1)-methanol (7
mg, 0.036 mmol) was chlorinated with SOC12 according to the synthesis of
3,5-dichloroMOcHIttdhee2AyI-pyridine. The resulting title compound was use&¢3YERYHEII2- Action
without purification. MS (rn/z): 211.0 [M+H4].5 D.
3,5-Dichloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-quinolin-8-yloxymethylk pyridin-2-ylatnine
4-Imidazol-1-y1-2-methyl-quinolin-8-ol (8.7 mg, 0.036 ol) was alkylated with 3,5-
dichloro-4-chloromethyl-pyridin-2-ylamine (7.7 mg, 0.036 mmol) according to the synthesis 10 of
8-(3,5-dichIoromﬁmwmm@ﬂ-tmm{d-ﬂ)/qmmmwmaird)llmahﬁm}(fi}mcthymtthiﬁzahdn by
reversed p se HPEZ\ ng a gradient of acetonitrile in water with 0.1% TFA yielded the title
compound?: ?Hé“? égg MS (m/z): 414.0 [M+H+]. Example 247 and 248: Synthesis of
dimethyl-carbamisohgidb cdribeomotiaredhRthiazole (129 mg, 0.725 mmol) in anhydrous THF (2.0

Lomet 4 el e e oS AR R 1o
quinolm-8- nmmemmkpwmmﬂwmm}est@o mb). @lrﬁéfﬁyl’ﬂmbamtmamnixuue was allowed to
cimetiy-cATBEE 2005 iR ELRRE e Vs B b A s ) e
Dimethyl- C&raaaﬂd@lcﬁi@wtdem-maﬁt}aﬁhd negeyianaytaey wes aypwyd dineBaylnrethn| tesipetatse
converted {0 hwas )grq%rgﬁg erdiggtgoaﬂggss ggtlgr? Iofoga%ﬁ&ﬁ] I&réj 4g(t%t@.%m%l) and 4-bromo-2-
methyl-quinolin-8-0l (73 mg, 0.063 mmol) in anhydrous dioxane (1.5 mL). After stirring for
10 90 min at 80°C, the reaction mixture was cooled to room temperature, MeOH (1 mL) was
added and the solvent was removed in vacuo. The residue was partitioned between DCM (30
mL) and water (5 mL). The pH of the aqueous layer was adjusted to 11 by the addition of
concentrated aqueous NHj3 solution and the aqueous layer was extracted with DCM (2 x 20
mL). The combined organic layers were dried over Na,SOs, filtered, and concentrated in
15  vacuo. The residue was purified by flash chromatography on silica gel (elution with

DCM/MeOH 20:1) to give a mixture of the title compounds. MS (m/z): 257.2 [M+H'].

C. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(5-methyl-thiazol-4-yl)-quinoline
and 8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(5-methyl-thiazol-2-yl)-quinoline
20
A mixture of 2-methyl-4-(5-methyl-thiazol-4-yl)-quinolin-8-ol and 2-methyl-4-(5-methyl-
thiazol-2-yl)-quinolin-8-ol (38 mg, 0.15 mmol) was alkyalted according to the synthesis of 8-
(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline to give the pure title
compounds as the TFA salt. MS (m/z): 416.1 [M+H'].
25
Example 79: Synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(2H-pyrazol-

3-yl)-quinoline

A. 1-Benzyloxymethyl-1H-pyrazole
30 Chloromethoxymethyl-benzene (purity ~60%, 2.0 mL, 14 mmol) was added dropwise to
a stirred solution of 1H-pyrazole (1.93 g, 28.4 mmol) in DMF (10 mL) at 0°C. The reaction

mixture was allowed to warm to room temperature and stirred for an additional 1.5 h. The



25 pyran-2-yloxymethyl)-pyridine 1-oxide. The resulting residue was reacted with ptoluenesulfonyl
chloride and 2-amino-ethanol according to the synthesis of (2-amino-3,5-
dichloro-pyrifh22% e hanol with the exception that the reaction in 2-amB$oldEPEEPH?ddone at
40C for 2.5 h. The residue was purified by reversed phase HPLC using a gradient of acetonitrile in
water with 0.1% TFA. Upon storage of the HPLC fractions for 3 h at RI the 30 THP ether was cleaved.
This gave the two title compounds as pure compoundsl#?form of their TFA salts. MS (m/z): 259.9
[M+H+] and MS (m/z): 259.9 [M+H]. WO 2008/116620PCT/EP2008/002316 155 B.
Dimethy|-cadzsionc waid theamjuenShed oby-4hehbsiditathgf-ppndantsatdd aydasteNHiD(thatiy)-cBhsarnic
acid 6-amino-%§chloro- -hgdwx rrée;l%lﬁgx{é 'n-l%-y‘l)rgethyl e&t él%%la‘% %Zl %W@? ash
chlorinated ®tH°S0 according WRe synthesis oflffS-aalch oro-A-chlorometh -pyridine’ Tﬂe
resulting tidhroarmapgushyves sitied get (AmtiexvEth RGYYMHOGLT Rd)ficative thd SilneInBExSuadNVEE-14].

C. Dimeth&@b@i@@g mino-5-chloro-4-chloromethyl-pyridin-3-ylmethyl ester
Dimethyl-c mic acid 6-amiho-5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl ester (4 mg, 0.015
mmolwas chlorinated with SOC12 according to the synthesis of 3,5-dichloro-4- 10

ety i e ARG R Y SRR BRI R0
6-amino-5akthyd-4diratinthyl1-4-(2-methy1-2H-pyrazol-3-y1)-
qumolin-8-y|OX}/jﬂg;[l%llFégy{ri‘dei@l-y%:}(H]Ie)g,rgxlzgl%te(rl58 mg, 0.84 mmol) was reacted with 4-bromo-2-
methyl-quinolin-8-ol (80 mg, 0.340 mmol) according to the synthesis of 2-methyl-4-(1-
10  methyl-1H-imidazol-2-yl)-quinolin-8-ol. The resulting product was alkylated according to the
synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline to give

the title compound as the TFA salt. MS (m/z): 505.84 [M+H'].

C. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(2H-pyrazol-3-yl)-quinoline
15 A solution of 4-(2-benzyloxymethyl-2H-pyrazol-3-yl)-8-(3,5-dichloro-pyridin-4-
ylmethoxy)-2-methyl-quinoline TFA salt (10 mg) in TFA (1.35 mL) and DCM (0.15 mL) was
stirred in a sealed reaction vessel at 80°C for 2.5 h. The solvent was removed in vacuo and the
residue was purified by reversed phase HPLC using a gradient of acetonitrile in water with

0.1% TFA to give the title compound as the TFA salt. MS (m/z): 385.0 [M+H"].

20
Example 85: Synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(4-methyl-
thiazol-5-yl)-quinoline
A. 8-((3,5-Dichloropyridin-4-yl)methoxy)-2-methylquinolin-4-ylboronic acid
25 A suspension of bis(pinacolato)diborane (0.77 g, 3.0 mmol), 4-bromo-8-(3,5-dichloro-

pyridin-4-ylmethoxy)-2-methyl-quinoline (0.40 g, 1.0 mmol), potassium acetate (0.30 g, 3.0

mmol), and Pd(dppf)Cl, (82 mg, 0.10 mmol) in deoxygenated anhydrous DMSO (7 mL) was

heated to 85°C for 2 h. The solvent was then removed in vacuo and the residue was purified

by reversed phase HPLC using a gradient of acetonitrile in water with 0.1% TFA to give the
30 title compound as the TFA salt. MS (m/z): 362.9 [M+H"].

B. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(4-methyl-thiazol-5-yl)-quinoline



154-Imidazol-1-y1-2-methyl-quinolin-8-ol (17.1 mg, 0.071 mmol) was alkylated with dimethyl-carbamic
acid 6-amino-5-chloro-4-chloromethyl-pyridin-3-ylmethyl ester (19.7 mg, 0.071 mmol) according to the
synthesis o80(3088dit4eY0-pyridin-4-yImethoxy)-4-imidazol1-y1-2-methyl-qRiTofR0d0gRiation by
reversed phase HPLC using a gradient of acetonitrile in water with 0.1% TFA to give the title
compound as the TFA salt. MS (m/z): 480.9 [M+1-11. 20 E. Dimethyl-carbamic acid
2-amino-5-chloro-412-methy1-4-(2-methy1-2H- pyrazol 0y1)

quinolin-8-yloxymethylkpyridin-3-ylmethyl ester  4-Imidazol-1-y1-2-methyl-quinolin-8-ol (3.7 mg, 0.015

mmol) was alkylatad el cimethy B a@Bhidichhmeh2ratinAb btk -ChiastingiihideiridingtBeybmiethy|
ester (4.2 m 5m din to the sis of . ) R
63 0TS ER AR T e e AR et KR e MBRer Ly A0 bnase
HPLC usinpsigragientCianatbsitild 952ya8683Yiil6.0. g, THA m gl L@ By c@npay ad asdhe ahdA
salt. MS ( 80,9 [M+H 0O 20Q8/1 6620PCT/ 008/0 nder ar sphere a
ixiure of RBIHR2 (B ok PO S SHRE A, S0 S0 1 UDARE LS WD B ol
2- metboxyﬁyrmwwﬁmém&mﬂ §buizd)leeéi:ﬂo<hmgssel&461ﬁﬂ‘?(blfdm§(2rilat ﬁmigllmeephmﬁpaiiadiwmi(o) (1
mg, 0.002 nunol) and CsF (12.7 mg, O.! %8% moJ %%If&&was heat C% tr}ld The
solvent wa%aféﬁﬁ{} EAY ‘6?18"3?18% Nt gl%lﬂ WA [:Rjrafsg el %rﬁi CCehg s ™
gradient ofvegetanitlile. ivamEEar wighve. fifs titfe’ctmpiventhas tile THApaltel Sirtie) T4AA. ga[lMMes*Im/z):
431.9 [M+1-11.

Example 86: Synthesis of 3-{5-chloro-4-[2-methyl-4-(1-methyl-1H-imidazol-2-yl)-

10  quinolin-8-yloxymethyl]-pyridin-3-yl} -propionic acid methyl ester

A. (3-Bromo-5-chloro-pyridin-4-yl)-methanol
A solution of LDA (7.94 mL, 1.8 M in THF/heptane/ethylbenzene, 14.3 mmol) in
anhydrous THF (30 mL) at -78°C under Ar was treated dropwise with a solution of 3-bromo-
15  5-chloro-pyridine (2.5 g, 13.0 mmol) in anhydrous THF (30 mL). The solution was stirred at -
78°C for 30 min, then a solution of ethyl formate (10.46 mL, 130 mmol) in anhydrous THF
(30 mL) was added dropwise. The resulting solution was stirred at -78°C for 1.5 h and then
treated with saturated NaHCOj3; with vigorous stirring. The quenched mixture was extracted
with EA (2 x 25 mL) and the combined organic extracts were washed with saturated NaHCO;
20 (15 mL) and dried over Na,SO,. The residue was purified by flash chromatography on silica
gel with EA/hexane to provide 3-bromo-5-chloro-pyridine-4-carbaldehyde as a yellow solid.
Reduction of the aldehyde according to the synthesis of (3,5-dichloro-pyridin-4-yl)-methanol
yielded the title compound. MS (m/z): 224.0 [M+H"].

25 B. 8-(3-Bromo-5-chloro-pyridin-4-ylmethoxy)-2-methyl-4-(1-methyl-1H-imidazol-2-yl)-
quinoline
Conversion of (3-bromo-5-chloro-pyridin-4-yl)-methanol into the corresponding chloride
3-bromo-5-chloro-4-chloromethyl-pyridine according to the synthesis of 3,5-dichloro-4-
chloromethyl-pyridine, and subsequent reaction with 2-methyl-4-(1-methyl-1H-imidazol-2-
30 yl)-quinolin-8-ol according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-
imidazol-1-yl-2-methyl-quinoline yielded the title compound as the TFA salt. MS (m/z):
445.3 [M+H".



Example 262: Synthesis of 1-{5-chloro-412-methy1-4-(2-methyl-2H-pyrazol-3-y1)-
quinolin-8-yloxymethylkpyridin-3-ylmethy1}-3-methyl-pyrrolidine-2,5-dione 10  A.
N-(5-Chloro¥On3fsoipa8thyl-pyridin-3-ylmethyl)-3-methyl-succinamic acid PEEHBPREREP231% mixture of
C[5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ylkmethylamine (15.3 mg, 0.060 mmol), HBTU
(33.9 mg, 0.089 nunol), (R)-(+)-methylsuccinic acid 4-methyl 15 ester (13.1 mg, 0.089 mg) and DIPEA
(30.4 p.L, 0.179 mrnol) in DMF (0.50 inL) was stirred al BT for 1 d. The solvent was removed in vacuo
and the residue was partitioned between DCM (2 mL) and an aqueous phosphate buffer solution (pH
7, 2 mL). After extraction of the aqueous layer with DCM (4 x 2 mL) the organic layer was dried over

Na2S04, filtered, an ncentrated in vacua. The resid as.urifi reversed,phase HPL C using
a gradient of 2 'acetgfﬁ(t;?ﬂéﬁﬂowggti\ivrﬁﬁa%?%%_@ﬂ?%%%ﬁ%%%%%%@%ﬂ@ﬁ%%ﬁ%r?%‘ %F%}W t RT
the THP etppridins ofaued e goid thetlifleesiempound as the TFA salt. MS (m/z): 300.9 [M+HI.  B.
N-(5-Chloro-4-chloromethyl-pyridin-3-ylmethyl)-3-methyl-succinamic acid methyl est
25N-(5-Chioro g B TSRO LAy L B 2c M s g,
0.0046 mnigljdaas higyiqaiacling{89@ig] D.a8anmintpatadthergyo tivedimethy] ®ester (0.30 g, 3.5 mmol)
dichloro-4-chlgromethyl-pyridine. The resulting title compound was ysed fqr the next reaction without
purification:. lgl g%ég &éﬁc% {5\?&%0@1&18@&5@? B&B(L){Q%%Q%ﬁ%%%nie d% me, WB%O
mmol) was added. Stirring of the solution at 90°C for 10 h and subsequent HPLC purification
yielded the title compound as the TFA salt. MS (m/z): 449.3 M+H'.

10 D.  3-{5-Chloro-4-[2-methyl-4-(1-methyl-1H-imidazol-2-yl)-quinolin-8-yloxymethyl]-
pyridin-3-yl}-propionic acid methyl ester
To a solution of 3-{5-chloro-4-[2-methyl-4-(1-methyl-1H-imidazol-2-yl)-quinolin-8-
yloxymethyl]-pyridin-3-yl}-acrylic acid methyl ester (8.8 mg, 0.02 mmol) in MeOH (1 mL)
NaBH, (7 mg, 0.08 mmol) was added. Stirring of the solution for 1 h at 30°C and subsequent
15 HPLC purification yielded the title compound as the TFA salt. MS (m/z): 451.3 [M+H1.

Example 87: Synthesis of 1-{5-chloro-4-[2-methyl-4-(1-methyl-1H-imidazol-2-yl)-
quinolin-8-yloxymethyl]-pyridin-3-yl}-2-methoxy-ethanone

20 A. 3-Bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine
To (3-bromo-5-chloro-pyridin-4-yl)-methanol (2.8 g, 12.7 mmol) dissolved in anhydrous
DCM (80 mL) 3,4-dihydro-2H-pyran (1.7 mL, 19.1 mmol) and p-TsOH monohydrate (2.9 g,
15.2 mmol) were added and the solution was stirred overnight at RT. The mixture was
washed with saturated NaHCOs and the organic layer was separated and the aqueous solution
25 extracted with DCM. The combined organic extracts were dried over Na,SO4 and
concentrated. The residue was purified by flash chromatography on silica gel with EA/hexane

to provide the title compound as a yellow oil. MS (m/z): 308.5 [M+H"].

B. 1-[5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-2-methoxy-ethanone
30 3-Bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine (0.30 g, 0.98 mmol) was
dissolved in anhydrous THF (15 mL) under Ar and the solution was cooled to -78°C. n-BuLi

(0.62 mL, 1.6 M in hexanes, 0.98 mmol) was added dropwise and the reaction mixture was



4-Imidazol-1-y1-2-methyl-quinolin-8-ol (3.0 mg, 0.0125 mmol) was allcylated with N-(5-
chloro-4-chloromethyl-pyridin-3-ylmethy0-3-methyl-succinamic acid methyl ester (1.47 mg, 0.0046
mmol) accolith@ofts/ihesgynthesis of PCT/EP2008/002316
8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol1-y1-2-methyl-quinoline. After 1 d at RT purification by
reversed phase HPLC using a 5 gradient of acetonitrile in water with 0.1% TFA gave the title
compound as the TFA salt. MS (m/z): 490.0 [M+HI. Hx@@mple 278: Synthesis of
8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methy1-4-(5- trifluoromethyl-pyrazol-1-y1)-quinoline 10 A.
4-Hydrazingig<aeihy7gringin-8-9lh. Aleixthiela d-abkaio-2ci eifsthgliesdn-@-.07(enl) 9.9 .himwinol)
and hydrazine monaohydrate (0.7 5 mogé;r%{i'ox ne (10 mL),was.heated to reflux for The
colvent wad TR ARURST i T o R BP0 SHTERE L SRR el
(elution witfy PLM/Meibapitianes aaURAUEMHBGIRAIB) KLY satheSdeNAITOL0ds M éehith

190.1 [M+H]. B. 2-Methyl-4-(5-trifluoromethyl-pyrazol-1-y1)-quinglin-8-0 ixture, of
4-hydrazin¥'8R8thHHRSoli l@&‘@fryﬁ ,@Y‘%ﬁm‘ﬁﬁsaﬁﬁtfg@ 'fﬁox ﬂ?%??t’flf%%r@%t@de %_one

(16 Mk, 0.Lbib1HeM ibrgihanektthbrsmivkivas Apate tvith /&t fared ONBIIOE Qo viel) vead thesd esvaved
in vacuo and the residue was redissolved |n acetic acid (0.5 mL), After the addjtion of copcentrated
115304 (V% Cho L TROBF T RSREOBES, B e R RGTEAVAS R GUNGA 5 RN A DERaRE doand o
mixture of prazidethtQifle Bdehpdband a30])dolvYRIeY dil. WIS @waz)adoed. (MeHgaction mixture was then

concentrated in vacuo and 25 the residue was partitioned between DCM (10 inL) and water (5 mL).
The pH of the aqueous layer was adjusted to 10 by the addition of saturated aqueous NH3 solution

and the aqueous jagRChiaso=aitadios e M il 320 pil-indthegoeineaeorganic layers were dried
over Na2504, fitered, and concenjrated n ypcua o give the tile comppund. WS (m/2);204.2 {1+ 11
methoxy-ethanone (0.14 g, 0.46 mmol) in ethanol (15 mL) p-TsOH monohydrate was added.
After stirring overnight at RT, solvent was evaporated and the residue was purified by flash
chromatography on silica gel with EA/hexane to provide the title compound as a colourless
oil. MS (m/z): 216.0 [M+H'].
15
D. 1-{5-Chloro-4-{2-methyl-4-(1-methyl-1H-imidazol-2-yl)-quinolin-8-yloxymethyl]-
pyridin-3-yl}-2-methoxy-ethanone
Conversion of 1-(5-chloro-4-hydroxymethyl-pyridin-3-yl)-2-methoxy-ethanone into the
corresponding  chloride 1-(5-chloro-4-chloromethyl-pyridin-3-yl)-2-methoxy-ethanone
20  according to the synthesis of 3,5-dichloro-4-chloromethyl-pyridine, and subsequent reaction
with 2-methyl-4-(1-methyl-1H-imidazol-2-yl)-quinolin-8-ol according to the synthesis of 8-
(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline  yielded the title
compound as the TFA salt. MS (m/z): 437.2 [M+H'].

25 Example 91: Synthesis of 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-fluoromethyl-4-(2-
methyl-2H-pyrazol-3-yl)-quinoline

A. 4-Bromo-2-fluoromethyl-quinolin-8-ol
A solution of lithium diisopropylamide (1.8 M in THF, 0.70 mL, 1.3 mmol) in anhydrous
30 THF (1.0 mL) was added dropwise to a stirred solution of 4-bromo-2-methyl-quinolin-8-ol
(100 mg, 0.420 mmol) in anhydrous THF (1.0 mL) at -80°C. After stirring for 1 h at -80°C, a
solution of N-fluorobenzenesulfonimide (331 mg, 1.05 mmol) in anhydrous THF (1 mL) was
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2-methyl-4-(5-trifluoromethyl-pyrazol-1-y1)-quinolin-8-ol (7.4 mg, 25 ginol) was allcylated according to
the synthes®¥@28088 Biefi¢hloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl2-methP(JuitPE0@ Hiwe the tide
compound as the TFA salt. MS (m/z): 453.0 [M+1-1-1. 5Example 281: Synthesis of
N-{5-chloro-442-methy1-4-(2-methy1-211-pyrazol-3- ylj
quinolin-8-yloxymethyll-pyridin-3-ylmethyl}-N-(2,3-dihy 3(§xy propyl)-isobutyramide  A.
[5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ylmethy1]-(2,2-dimethyl[1,3] dioxolan-4
-ylmethyl)- aamdkeﬁmcmmesm soadtidabBhisain (i &llogyed. &3 Svanm o) \267€ addedatothestirred
solution of 5-ch ro- -(tetrah lox 1 r|d| =3- 0 157 mmol
and 2,2-dirfi&¥ ib-gﬂ &%Igﬁé rﬁa‘ﬁy ﬁg]a(%éy éﬁ? '57'm @? E@M ﬁ(l{iﬁ %lrrstlrrarslg fo)r
2 h at roonp&euﬁmmaﬁtlbﬁemexﬁﬁ@mm@mﬂemdedmwe&manmaaqaswudayas\pmtmmmthbetmhen
DCM (10 saturated NaHCO3 sol t on (10 nL 15 After ex ion of er ith
DCM (2 xm)?% Egrﬂﬁ?ﬂ §n‘f8ﬁ%{ ég Y Ver K52 ii i\{f §§ \gd in
vacuos Thecoasetiifgedt| ercommourthe assides mmmﬁxﬁre@ctfmmmlmnmugfmt}omwﬁum/@el
3709 [M

N-(5- Chlor]gi\]l-tﬁ%?&%r}?gm 10,81 te it fompres- 2w 218 MR- 4- 20

yI_methyI) |sobutyram|de and N-(5-chloro-4-hydroxymethyl-pyridin-3- ylmethyl) N-(2,3- .

0.204 e wire KRR BB P oBMs oL TR e BT SRR o3

yimethyl]-(qidrdiliaethy111,3]clioxolan-4-ylmethyl)-amine (54 mg, 0. 146 mmol) in THF

10 Coupling of 1-methyl-1H-pyrazole (27 mg, 0.33 mmol) with 4-bromo-2-fluoromethyl-

quinolin-8-0l (21 mg, 0.082 mmol) according to the synthesis of 2-methyl-4-(1-methyl-1H-
imidazol-2-yl)-quinolin-8-ol, and subsequent alkylation according to the synthesis of 8-(3,5-
dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline ~ yielded the title
compound as the TFA salt. MS (m/z): 417.4 [M+H'].

15
Example 94: Synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-(2-fluoromethyl-2H-
pyrazol-3-yl)-2-methyl-quinoline
A. 1-Fluoromethyl-1H-pyrazole
20 Diethylaminosulfur trifluoride (4.5 mL, 34 mmol) was added dropwise to a stirred

solution of pyrazol-1-yl-methanol (3.34 g, 34.1 mmol) in anhydrous THF (67 mL) at -80°C.
The reaction mixture was allowed to warm to room temperature and was then concentrated in
vacuo. The residue was partitioned between DCM (100 mL) and water (30 mL). The pH of
the aqueous layer was adjusted to 8 by the addition of solid NHCOs3. The organic layer was

25  dried over Na,SO,, filtered, and concentrated in vacuo to give the title compound. MS (m/z):
101.0 [M+H"].

B. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-4-(2-fluoromethyl-2H-pyrazol-3-yl)-2-methyl-
quinoline

30 Coupling of 1-fluoromethyl-1H-pyrazole (79 mg, 0.79 mmol) with 4-bromo-2-

fluoromethyl-quinolin-8-ol (75 mg, 0.32 mmol) according to the synthesis of 2-methyl-4-(1-

methyl-1H-imidazol-2-yl)-quinolin-8-ol using lithium diisopropylamide (1.8 M in THF, 0.74



25 (3 mL) After stirring for 1 h at room temperature the solvent was removed in vacua and the residue
was purified by reversed phase HPLC using a gradient of acetonitrile in water with 0.1% TFA. Upon
storage of tNeO-PO¥8A ¥p62%ions for 3 h at RT the THP ether was cleaved andRQEBR3HAAEIPas partially
cleaved. This gave a mixture of the two title compounds as their TFA salts. MS (m/z): 357.0 [M+H] and
MS (m/z): 317.0 [M+HI. WO 2008/116620PCT/EP2008/002316 159 C.
N-(5-Chloro-4-chloromethyl-pyridin-3-ylmethyl)-N-(2,2-Hithethy111,3]dioxolan-4-
ylmethyl)-isobutyramideandN-(5-chloro-4-chloromethyl-pyridin-3-ylmethyl)-N-(2,3-
dihydroxy-Mpyl)}iamlnutyrmh:heb&mimﬁesuﬂsequent alkylation according to the synthesis of 8-(3,5-

N-(5-chloro:4:-hydrox et I ri ylme d|m .

L Sdioxo AR T AR b2 r OISl pydipideg  the  ude
ylmethyl)- Ndﬁ,;&bdrh&akdxqﬁﬂp;aﬂ) M eyt i d@. Q&Mﬁﬁ*p 110 mmol) was chlorinated with SOC12
according to the synthesis of 3,5-dichloro-4-chloromethyl-pyridine with SOC12 (16 gL, 0.219 rnmol)

The resulting mixture of the two title compounds was used for the next reaction without purification.
MS (n¥z): 374wd S\ﬂﬁtlﬁmlz)oﬁ%[G{Nl—-Hﬂty]L 18-imfidazol-2-ylsulfanyl)-5-chloro-pyridin-4-

N-{5-Chloro: zol- 3 inolin-8-yloxymethylk
pyridin-3- y ﬁ%@ﬂxﬁﬁ c&y pro )1/??}[5%9" ram 3@ - nOFry

A. 3-Chloro-5-(1H-imidazol-2-ylsulfanyl)-pyridine-4-carbaldehyde
A mixture of 3,5-dichloro-pyridine-4-carbaldehyde (600 mg, 3.41 mmol), 1H-imidazole-
10  2-thiol (341 mg, 3.41 mmol) and Cs,CO; (1.33 g, 4.09 mmol) in THF (10 mL) was stirred at
RT for 8.5 h. The solvent was removed in vacuo and the residue was partitioned between EA
(30 mL) and brine (30 mL). After extraction of the aqueous layer with EA (2 x 30 mL) the
combined organic layers were dried over Na;SO,, filtered, and concentrated in vacuo. The

resulting title compound was used for the next reaction without purification. MS (m/z): 240.0

15 [M+H').

B. [3-Chloro-5-(1 H-imidazol-2-ylsulfanyl)-pyridin-4-yl]-methanol
NaBHj, (30.8 mg, 0.82 mmol) was added to a stirred solution of 3-chloro-5-(1H-imidazol-
2-ylsulfanyl)-pyridine-4-carbaldehyde (130 mg, 0.54 mmol) in ethanol (4 mL). After stirring
20 for 30 min at room temperature, the reaction mixture was concentrated in vacuo and the
residue was purified by reversed phase HPLC using a gradient of acetonitrile in water with

0.1%TFA to give the title compound as the TFA salt. MS (m/z): 242.0 [M+H'].

C. [3-(1-Butyl-1H-imidazol-2-ylsulfanyl)-5-chloro-pyridin-4-yl]-methanol
25 Under argon atmosphere sulfuric acid dibutyl ester (37.3 pL, 0.189 mmol) was added to a
stirred solution of [3-chloro-5-(1H-imidazol-2-ylsulfanyl)-pyridin-4-yl}-methanol (65 mg,
0.270 mmol) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU, 40.5 uL, 0.270 mmol) in DCM
(6 mL) and DMF (1 mL). After stirring for 2.5 h at room temperature, the reaction mixture
was concentrated in vacuo and the residue was purified by reversed phase HPLC using a
30 gradient of acetonitrile in water with 0.1% TFA to give the title compound as the TFA salt.
MS (m/z): 298.2 [M+H"].



4-Imidazol-1-y1-2-methyl-quinolin-8-ol (12 mg, 0.050 nunol) was allcylated with a mixture of
N-(5-chloro-4-chloromethyl-pyridin-3-ylmethyl)-N-(2,2-dimethy141,3]dioxolan-4- 15
ylmethyfi-isd¥Ogiefise24nd N-(5-chloro-4-chloromethyl-pyridin-3-ylinethyl) R¢YEB2008/002316
dihydroxy-propyl)-isobutyramide (17 mg, 0.045 mmol) according to the synthesis of 843,5-
dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-y1-2-methyl-quinoline. After | d at RT the solvent was
removed in vacuo and the residue was purified by revek3ed phase HPLC using a gradient of
acetonitrile in water with 0.1% TFA. This gave the title compound as the TFA 20salt. MS (tn/z): 538.1

[M+HI. Exam]plesZQZB&yhﬂHsmm&Bb(wm&hﬁlmmyMeﬂﬂdmﬂeﬁhﬂkpmdaml -3-y1)-
quinolin-8-ylo hy yIm ll-isob mide 25 . 4- Brom loro thyl
ester A squUo%@ﬁjﬁ t&?rﬁ“ %? Syfidife ?éjcgda r Rf"ﬁ I) n%tan ya(r)gllljs I—ﬂT%gOﬁ mctﬁ')lgx)/\'/%gﬂgdded
dropwise tmmmwutmpjmmmmmmw@mmtmmm g0 74 mtnotl)S imDOMr(4ntlydrous
THF (60 mL)_at -85C. After stir rlng for 3 m|n at 80C ctlon m| se vja
cannula to %?Frr%‘!f‘é%ﬁ‘%ﬁﬁ i? (séux ﬁ{ BUE0 Rundt %n y rouz%\ﬁ at=80C.
After ssirrinp@M G mir) aﬁa@@@dd&ed&hettemcms qnmuchéﬁhbyoﬂgamddhlyen vwhediehtredeNagi@gus

mgggg f 1(‘%%?@%3 ﬂbg %gr?geen ate yzg ”\l;ctzggoWI g e\e z?tg)nrgnlf)ﬂér Q:%rgr an I\%Xs?ruvglec? Pneﬂlgvr?erxt

reaction without purification. MS (m/z): 316.1 [M+H'].

E. 8-[3-(1-Butyl-1H-imidazol-2-ylsulfanyl)-5-chloro-pyridin-4-ylmethoxy]-2-methyl-4-
10  (2-methyl-2H-pyrazol-3-yl)-quinoline
Cs,CO; (26.5 mg, 0.081 mmol) was added to a vigorously stirred solution of 3-(1-butyl-
1H-imidazol-2-ylsulfanyl)-5-chloro-4-chloromethyl-pyridine (21.5 mg, 0.068 mmol) and 2-
methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-ol (17.6 mg, 0.074 mmol) in DMF (1 mL).
After stirring for 1 h at room temperature the solvent was removed in vacuo. The residue was
15  purified by reversed phase HPLC using a gradient of acetonitrile in water with 0.1% TFA to
give the title compound as the TFA salt. MS (m/z): 519.1 [M+H"].

Example 122: Synthesis of 3-[5-chloro-4-(4-imidazol-1-yl-2-methyl-quinolin-8-

yloxymethy!)-pyridin-3-yl]-N, N-dimethyl-propionamide

20
A. 8-(3-Bromo-5-chloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline
Reaction of 3-bromo-5-chloro-4-chloromethyl-pyridine with 4-imidazol-1-yl-2-methyl-
quinolin-8-ol according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-
1-yl-2-methyl-quinoline yielded the title compound as the TFA salt. MS (m/z): 431.3
25 [M+H'].

B. 3-[5-Chloro-4-(4-imidazol-1-yl-2-methyl-quinolin-8-yloxymethyl)-pyridin-3-yl]-N, N-
dimethyl-acrylamide

Reaction of  8-(3-bromo-5-chloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-

30  quinoline (10 mg, 0.023 mmol) with N, N-dimethyl-acrylamide (46 mg, 0.46 mmol) according

to the synthesis of (3-{5-chloro-4-[2-methyl-4-(1-methyl-1H-imidazol-2-yl)-quinolin-8-



WO 2008/116620PCT/EP2008/002316 160 concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (elution with hexane/EA 4:1) to give the title compound. MS (m/z):
252.0.1 [M+MO]2@8/218RIbro-4-methyl-nicotinic acid methyl ester 5ZnMe2 (ROTHERAVRS10€33d6 15.5 mL,
25 mmol) was added to a stirred mixture of 4-bromo- 2-chloro-nicotinic acid methyl ester (9.6 g, 38
mmol) and Pd(dppf)C12 (0.50 g, 0.61 mrnol) in anhydrous dioxane (180 mL). After stirring for 8 h at
70C, the reaction mixture was cooled to room tempera]tﬁf’e, MeOH (15 mL) was added and the solvent
was removed in vacuo. The residue was partitioned between EA (300 mL) and water (50 mL).

Concentrajgexkgeietiop} pyeitlihO3wa 3-thenliedehéd methyhestenyisitied deatiti hompgené aussthe HEF A

organic layers dried gye 3%?4, filtered, and concentrated in vacuo. The residue was purified
by flash ctﬁfgfnﬁjfg y%ﬁ'él‘lg@ I‘(elution with hexane/EA 2:1) to give the title compound. MS

(rn/z): 186.0 [M+H]. 15C. 2-Cyano-4-methyl-nicotinic acid methyl ester A suspension of

2-chloro-4-methyl-nicotipic acid methy| ester (2.64 g,.14.3 mmol) gnd CuC 4 g, 71 tnmal) in,NMP
(5.3 nip was h ate% ﬁgg%gwgg’@féjf@dwgaaﬁﬁé{Fgggﬁ%@%‘%ﬁn&%%?Fﬁﬁx%%hﬁ%'?%gr%l é}rf%?i'é?tﬁ?r'le and
diluted witldiwtby(PPopibhafdigs vigorous stirring for 16 h, the suspension was centrifuged and the
precipitate suspended in a_sglution of 20 FeC13. 5.8 g, 21.mmol) jn aqueous, HC1 (4 0 mL).
After vigorous SERHHr ¥ htif e ABEh T8k \Wa? '(E(fo ?é%l’%v'l h"lgé?ﬂz@&' %’rﬁ ‘?%’1%% ur%glirf% ayer
was dried gusiyNRESDANAR O3 rédiimethybaceiiridel (7.4ango 0THE resithip witls Plalfted @y
o e Pl BARb R S8 SR 1 W B RARE 0t 3F5'0erS R R SRR e ()
imidazol-2-yl)-quinolin-8-yloxymethyl]-pyridin-3-yl}-propionic acid methyl ester yielded the

10 title compound as the TFA salt. MS (m/z): 450.4 [M+H"].

Example 126: Synthesis of 8-[3-chloro-5-(2-methanesulfonyl-ethyl)-pyridin-4-

ylmethoxy]-2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinoline

15 A. 8-(3-Bromo-S-chloro-pyridiﬁ-4-y1methoxy)—2-methyl-4-(2-methy1-2H-pyrazol-3-yl)-
quinoline
Reaction of 3-bromo-5-chloro-4-chloromethyl-pyridine with 2-methyl-4-(2-methyl-2H-
pyrazol-3-yl)-quinolin-8-0l according to the synthesis of 8-(3,5-dichloro-pyridin-4-
ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline yielded the title compound as the TFA salt.
20 MS (m/z): 445.2 [M+H'].

B. 8-[3-Chloro-5-(2-methanesulfonyl-vinyl)-pyridin-4-ylmethoxy]-2-methyl-4-(2-methyl-
2H-pyrazol-3-yl)-quinoline
Reaction of  8-(3-bromo-5-chloro-pyridin-4-ylmethoxy)-2-methyl-4-(2-methyl-2H-
25  pyrazol-3-yl)-quinoline (15 mg, 0.034 mmol) with methanesulfonyl-ethene (59.2 mL, 0.68
mmol) according to the synthesis of (3-{5-chloro-4-[2-methyl-4-(1-methyl-1H-imidazol-2-
yl)-quinolin-8-yloxymethyl]-pyridin-3-yl}-acrylic acid methyl ester yielded the title
compound as the TFA salt. MS (m/z): 469.2 [M+H"].

30 C. 8-[3-Chloro-5-(2-methanesulfonyl-ethyl)-pyridin-4-ylmethoxy]-2-methyl-4-(2-methyl-
2H-pyrazol-3-yl)-quinoline



D. (2-Aminomethy1-4-methyl-pyridin-3-y1)-methanol A solution of AICb (0.15 g, 1.1 minol) in
anhydrous THF (1 1 mL) was added dropwise to a stirred solution of 2-cyano-4-methyl-nicotinic acid
methyl esteM0.20%116B¥ nunol) at - 35C. DIBAL (1.5 M in toluene, 3.0 niL PAEERAM0%)02 ¢hen added
at -95C. The reaction 30 mixture was allowed to warm to 4C over 5 h and was then quenched by the
addition of water (0.20 mL) at -20C. ACN (17 mL) and concentrated aqueous NH3 (1.4 triL) was added
to the mixture. After vigorous stirring for 30 min, the suspénsion was centrifuged and the precipitate
WO 2008/116620PCT/EP2008/002316 161 suspended in a solution of ACN (5 mL) and concentrated

aqueous NH3 s8uttion ABEr thig ovinid stirong far ¥ [Buwehibs sh¢pensivamesaifosyitviugbepyiidin-4-
combined syupematants were congentrated jn.vacuo ive the title coppound. /z): 153.0.
L RS oA SR TR G L R TR
NaBH; (5.3 mg, 0.14 mmol) according to the synthesis of 3-{5-chloro-4-[2-methyl-4-(1-
methyl-1H-imidazol-2-yl)-quinolin-8-yloxymethyl]-pyridin-3-yl}-propionic acid methyl ester
5 vyielded the title compound as the TFA salt. MS (m/z): 471.3 [M+H"].

Example 138: Synthesis of 8-(3-chloro-5-methoxymethyl-pyridin-4-ylmethoxy)-4-

imidazol-1-yl-2-methyl-quinoline

10 A. 5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine-3-carbaldehyde
Reaction of 3-bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine (0.36 g, 1.0
mmol) with formic acid ethyl ester (1.6 mL, 20 mmol) according to the synthesis of 1-[5-
chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-2-methoxy-ethanone yielded the
title compound. MS (m/z): 256.0 [M+H"].

15
B. [5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-methanol
Reduction of the aldehyde group in 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-
pyridine-3-carbaldehyde according to the synthesis of (3,5-dichloro-pyridin-4-yl)-methanol
yielded the title compound. MS (m/z): 258.2 [M+H'].
20

C. (3-Chloro-5-methoxymethyl-pyridin-4-yl)-methanol
To a solution of [5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-methanol
(39 mg, 0.15 mmol) in DMF (1.5 mL) NaH (7 mg, 0.16 mmol) and iodomethane (14.2 pL,
0.22 mmol) were added at 0°C and stirring was continued overnight at RT. HPLC purification
25 and subsequent deprotection of the tetrahydropyranyl group by stirring 3-chloro-5-
methoxymethyl-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine for 3 h in the ACN/H;O
solution coming from HPLC yielded the title compound as TFA salt. MS (m/z): 188.3
[M+H"].

30 D. 8-(3-Chloro-5-methoxymethyl-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-

quinoline



A solution of isobutyryl chloride (29 uL, 0.276 mmol) in DCM (0.20 inL) was added to a vigorously
stirred mixture of (2-aminomethy1-4-methyl-pyridin-3-y1)-methanol (30 mg, 0.20 mmol) in DCM (1.0
nth) and ag¥&@280R(ABEI03 (1 M, 1 mL) at OC. After stirring for 30 min at 0 OANRMY WA @and water
(1 mL) was added, and the aqueous layer was extracted with 10 DCM (1 x 10 rnL). The combined
organic layers were dried over Na2S04, filtered, and concentrated in vacuo. The residue was purified
by flash chromatography on silica gel (elution with MedA$DCM 1:20) to give the title compound. MS
(m/z): 223.0 [M+H-E].

F.N-{4-MethylcHRersthyif 43 (2hoeshy e {hoysaneth3 hyiyrchindiyl)8ndthanuletingl klikScorresponding

pyridin-2-ylmethy1}-isqhutyramide Canvegsion of . i .
Ry ST P BT e P e e A4 R ASGoBtng ol iathess of
correspondijigdititsidedacitiordingthy ipssyiibe sindf Syubsdiphdnroréactidaromethy#ayridazelahgl-2-
subsequent reaction with 2-methy1-4-(2-methy1-2H-pyrazal-3-y1)- guinolin-8-ol according to the
synthesis &@Qﬁ@%ﬂﬁ'&%&ﬁg ﬁ?—rﬁ %é?h%f-ﬂpﬂ%%zocﬁ-%éﬁ&ﬁ%ﬂrﬁr&'ﬁﬁ(&dfﬁg%e §?gf>cf‘e‘/§ he title
compaundiasidhgoF FAIS2n S Iafzinclide lyibldedt the tiHxacopipodmd: &nyhee$Bofsalt. MS (m/z):
8-(3’5-diCh£%?r%D§(kq ?-ylmethoxy)-2-methy1-4-(5-methyl[1,3,4]thiadiazol-2-ylsuIfanyl)-quinoline A.
2-Methyl-4=(5~ yl-[%,3,4]thiadiazol-2-ylsulfanyl)-quinolin-8-ol A mixture of
4-chloro-2-methyl-quinolin-8-ol (10 mg, 52 p.mol) and 5-methyl[1,3,4]thiadiazole-2-thiol (6.9 mg, 52

el o MO LG SI) 98 PURIS OG ok ke el B BB R g

quinolin-8-yloxymethyl]-1-oxy-pyridine-3-sulfinyl }-N, N-dimethyl-acetamide

10
A. (3-Chloro-5-mercapto-pyridin-4-yl)-methanol
Under argon atmosphere a mixture of 3,5-dichloro-pyridine-4-carbaldehyde (3.00 g,
17.05 mmol) and sodium hydrosulfide hydrate (flakes 70%, 1.37 g, 17.05 mmol) in DMF
(20 mL) was stirred at 0°C for 15 min. NaBH,4 (8.52 g, 17.05 mmol) was added. After 30 min
15 at 0°C the solution was filtered and the solvent was removed in vacuo. The resulting title

compound was used for the next reaction without purification. MS (m/z): 176.0 [M+H'].

B. 2-(5-Chloro-4-hydroxymethyl-pyridin-3-ylsulfanyl)-N, N-dimethyl-acetamide
NaHCO; (944 mg, 1.71 mmol) was added to a stirred solution of (3-chloro-5-mercapto-
20  pyridin-4-yl)-methanol (300 mg, 1.71 mmol) and 2-chloro-N, N-dimethyl-acetamide (176 pL,
1.71 mmol) in DMF (5 mL). After stirring for 15 min at room temperature the solvent was
removed in vacuo. The residue was purified by reversed phase HPLC using a gradient of
acetonitrile in water with 0.1% TFA to give the title compound as the TFA salt. MS (m/z):
260.9 [M+H"].
25
C. 2-(5-Chloro-4-chloromethyl-pyridin-3-ylsulfanyl)-N, N-dimethyl-acetamide
2-(5-Chloro-4-hydroxymethyl-pyridin-3-ylsulfanyl)-NV, N-dimethyl-acetamide ~ (188 mg,
0.72 mmol) was chlorinated with SOCI, according to the synthesis of 3,5-dichloro-4-
chloromethyl-pyridine and purified by reversed phase HPLC using a gradient of acetonitrile
30  in water with 0.1% TFA to give the title compound as the TFA salt. MS (m/z): 279.3 [M+H"].



162 2-Methy1-4-(5-methyl-[1,3,4]thiadiazol-2-ylsulfany1)-quinolin-8-ol (15 mg, 52 pmol) was
allcylated according to the synthesis of

8-(3,5-dichldY&: gy Hed2YImethoxy)-4-itnidazol-1-yl2-methyl-quinoline to giv& THEPRHIESE®82dound as
the TFA salt. MS (in/z): 448.9 [M-E1-1]. 5Example 319:Synthesis of
4-(5-chloro-thiazol-4-y1)-8-(3,5-dichloro-pyridin-4- yimethoxy)-2-methyl-quinoline A.
(4-Bromo-5-chloro-thiazol-2-y1)-carbamic acid tert- bth/ﬁgster Lithium diisopropylamide (1.8 M in THF,
19.8 mL, 35.6 nunol) was added dropwise to a 10stirred solution of (5-bromo-thiazol-2-y1)-carbamic

acid tert-butyl e:ster(ﬂ@moﬁﬁe-blmmth)d Med;Cﬂs;eidirﬁa@B)&uH‘uﬂ;&Bﬁ/ NLOBR R Bacgtabid nunol) in

anhydrous TI-I 5 at tirring for 30 n at 0 solutl n o
1,1,1,2,2,2-he%§)&%‘tﬁ8 %588 |£r)(121 ! an'ﬁsy aes P, i?l\l}\}é%na 58 dropW|se at
-90C. The waqmmmmmrpmamaawmmmmlme@mmmﬁ@n@m byrtiod) aol @A T
concentrat \IH4C 1 |xt S concentra d |n Jacu nd the residue
was partltl f%&"‘i)f ]Bl()' riéﬁI 2 (ﬁ v&eater ( % YRe %{aa‘é%us ayer W:gg €x raged With
DCM & x Fpﬁhﬁﬂe}iaf}drﬁwersednﬂuaed HRJ&(DlﬁsImg&sc;mdrend € d@teniMA SO#afdtordid, Gl TFA to
concentrated in vacuo. The resi ue rlf d hy on silica gel (elution with
DCMhexab eSS 1 RG890 B

4-Bromo-5-chloro- thlazole (4- Bromo 5 chloro thlazol 2-y1)-carbamic acid tert-butyl ester (1.28 g, 4

06 mmol) Wasrgessoal"jg ture of TF (20 mLf[ rstlrrl h at room .
temperature, t gth?xfﬁr 38 co cen afn P{ VAaCUY BRA the'rés) rz Ue %vgag art |onet?1 TT !
oxy-pyridine-3-sulfinyl }-N, N-dimethyl-acetamide

10 2-(5-Chloro-4-chloromethyl-1-oxy-pyridine-3-sulfinyl)-N, N-dimethyl-acetamide (6.2 mg,
0.020 mmol) was alkylated with 2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-ol
(6.2 mg, 0.026 mmol) according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-
imidazol-1-yl-2-methyl-quinoline to give the title compound as the TFA salt. MS (m/z): 514.0
[M+H"].

15

Example 166: Synthesis of 8-[3-chloro-5-(thiazol-2-ylsulfanyl)-pyridin-4-ylmethoxy]-4-

isopropyl-2-methyl-quinoline

A. 4-Isopropyl-2-methyl-quinolin-8-ol

20 A solution of ZnCl; (0.29 g, 2.1 mmol) in anhydrous THF (2.1 mL) was added dropwise
to a stirred solution of isopropyllithium (0.7 M in pentane, 1.6 mL, 1.1 mmol) at -92°C. The
reaction mixture was allowed to reach room temperature and was than transferred to a
suspension of dichloro(1,2-bis(diphenylphosphino)ethane)palladium (II) (36 mg, 0.063 mmol)
and 4-bromo-2-methyl-quinolin-8-ol (75 mg, 0.32 mmol) in anhydrous dioxane (1.1 mL).

25  After stirring for 2 h at 80°C, the reaction mixture was cooled to room temperature, MeOH (5
mL) was added and the solvent was removed in vacuo. The residue was purified by flash
chromatography on silica gel (elution with DCM/MeOH 20:1) to give the title compound. MS
(m/z): 202.2 [M+H"].



25 between DCM (50 mL) and aqueous concentrated NaHCO3 (15 mL). The organic layer was dried
over Na2S04, filtered, and concentrated in vacuo. The residue was dissolved in anhydrous TI-IF (15
mL) and 2-rMeBMPiEpds0oxy-propane (0.73 mL, 6.1 mmol) was added dr8pVEB2088(8423fi¢ring for 1 h
at 60C, the reaction mixture was concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (elution with DCM/hexane 1:2) to 30 give the title compound. C.
4-(5-chIoro-thiazol-4-y1)-8-(3,5-dichIoro-pyridin-4-y|melHQxy)-Z-methyI-quinoIine WO
2008/116620PCT/EP2008/002316 163 Coupling of 4-bromo-5-chloro-thiazole (10 mg, 50 pmol) with
84(3,5-dichlord@pyridin-8H yQitletoesy(}RamdDytpulfaiiyl ¥pytidnodiy mrethdky -dais ¢hrfo pyd)2anethging to
the synthesis, of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(4-methyl-thiazol-5-y1)-quinoline
yielded the ¥tf2°UBpound as the TFA salt. MS (rn/z): 437.9 usn+i-ri. 5Example 430: Synthesis of

N-{4-c_h|0r0-34¢2=]§tqﬂ‘qﬂ34-22§mﬂthy®21hb]ﬁxy@-ml(35y&1g,_ 0.12 mmol) was alkylated with 3-chloro-4-
34 Dichlof B AR or S AT S B ARG i 0 4 Bl Py R 2555308 Be Hosss
g. 8.83 mmghtheaisref8B (di¢Rldrdiphiidin-40/ 1 mpetsin:g-ijnidatiods ioy h2ankdiyd- tmittsl ineowegivee
the THP-qiBE SESOTORNENE 1A dUANGR OMSOTBE (P Wrchabaton oo Preeetea vt
3-bromo-5-chloro-4-(tetrahydro-pyran-2- yloxymethyl)-pyridine to provide the title compound.
Example 167: Synthesis of 8-[2-chloro-4-(thiazol-2-ylsulfanyl)-pyridin-3-ylmethoxy]-4-
imidazol-1-yl-2-methyl-quinoline
10
A. 2-Chloro-4-(thiazol-2-ylsulfanyl)-pyridine-3-carbaldehyde
Introduction of the formyl group in 2,4-dichloro-pyridine according to the synthesis of 3-
bromo-5-chloro-pyridine-4-carbaldehyde and subsequent reaction with thiazole-2-thiol
according to the synthesis of 3-chloro-5-(thiazol-2-ylsulfanyl)-pyridine-4-carbaldehyde
15  yielded the title compound. MS (m/z): 257.2 [M+H"].

B. [2-Chloro-4-(thiazol-2-ylsulfany!)-pyridin-3-yl]-methanol
The aldehyde group in 2-chloro-4-(thiazol-2-ylsulfanyl)-pyridine-3-carbaldehyde was
reduced as described for the synthesis of (3,5-dichloro-pyridin-4-yl)-methanol to give the title
20  compound which was used in the following step without further purification. MS (m/z): 259.2
[M+H'].

C. 8-[2-Chloro-4-(thiazol-2-ylsulfanyl)-pyridin-3-ylmethoxy]-4-imidazol-1-yl-2-methyl-
quinoline
25 Conversion of [2-chloro-4-(thiazol-2-ylsulfanyl)-pyridin-3-yl]-methanol into the
corresponding chloride 2-chloro-3-chloromethyl-4-(thiazol-2-ylsulfanyl)-pyridine according
to the synthesis of 3,5-dichloro-4-chloromethyl-pyridine and subsequent reaction with 4-
imidazol-1-yl-2-methyl-quinolin-8-o0l according to the synthesis of 8-(3,5-dichloro-pyridin-4-
ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline yielded the title compound as the TFA salt.
30  MS (m/z): 466.0 [M+H"].



15B. 4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine-2-carbonitrile
2.4-Dichloro-3-(tetrahydro-pyran-2-yloxymethyp-pyridine (455 mg. 1.74 mmol) was dissolved in a
mixture of DNVFF2®8ALY6and water (30 4). The following reagents were addeBSUBBEWaEABL6zINC
cyanide (112 mg. 0.95 nnnol). zinc dust (9.1 mg. 139 pmol). zinc acetate (25.5 mg. 139 trmol).
1.1'-bis(diphenylphosphino)ferrocene (58 mg. 104 timol) and 20 tris(dibenzylideneacetone)palladium
(0). The reaction mixture was degassed two times and!4fterwards heated at 95 C for 4 h. The solvents
were removed in vacua and the residue was portioned between water (20 rnL) and EtOAc (20 mL) and

extracted with Ex@Apled X120 r8intHdascombined{srdaoioayarmathsd-dBhnetviti2 Hripyrarud-slridy over
Na2S04. filtereﬁ_, and concen rei

Sica ol 28NNBRHREIEHE Iy b e e N RO WIS Pz 25,0

[M+11]. C. N14-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethylkisobutyrarnide

4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine-2-carbonitrile (30 mg. 0.12 mmol) 30 was
dissolved in a i ﬂ?@Bf%Eﬁ—?ﬁﬁ?‘%“ﬁﬁl‘)‘éﬁ&% 1 ). CoC12 hexahydrate (56 mg. 0.24 mmol)

and NgBH4 (49ader ladddmmelosibeolyédomd- okt efibider¢ ReT ad. Afe6stiting fod Ssalvedt T
sat. NaHCQ3 solution (1 mL) and, isgbutyryl chjaride (125 pL. 1.19 W ..
2008/116625PETY i) 1%4‘%‘#}80 P dGed. FHEWE v8§t52v3é‘?g‘+€ﬂi8¥}8‘b°i‘n (dd&and

the residuegwgs piakdD e eimdias aoNTE3b 9dwinoljia MCMUAREN 4109CL Adrd extiracRT, with

DCM (3 x 10 m1). The comhined organic layers were was with, brine and dried over Na2SOA4.

fitered. antRAGAU oA A OO 1L el BN 5 A FERF R By, TR et
layer was dried over Na,SQ,, filtered, and concentrated in vacuo. The resulting residue

10  recrystallized from diethyl ether (75 mL) to afford the title compound.

B. 2-Bromo-N-isopropyl-N-methyl-acetamide
Isopropyl-methyl-amine (154 uL, 1.48 mmol) was added to a stirred solution of bromo-
acetic acid 2,4-dinitro-phenyl ester (450 mg, 1.48mmol) in DCM (4 mL). After stirring for 3 h
15 at room temperature the organic layer was extracted twice with 0.1 M NaOH solution
(30 mL). The organic layer was dried over Na;SO,, filtered, and concentrated in vacuo. The
resulting title compound was used for the next reaction without purification. MS (m/z): 194.0

[M+H1.

20 C. 2-(5-Chloro-4-hydroxymethyl-pyridin-3-ylsulfanyl)-N-isopropyl-N-methyl-acetamide
(3-Chloro-5-mercapto-pyridin-4-yl)-methanol (145 mg, 0.83 mmol) was alkylated by 2-
bromo-N-isopropyl-N-methyl-acetamide (160 mg, 0.83 mmol) according to the synthesis of 2-
(5-chloro-4-hydroxymethyl-pyridin-3-ylsulfanyl)- N, N-dimethyl-acetamide to give the title
compound as the TFA salt. MS (m/z): 289.0 [M+H"].

25
D. 2-(5-Chloro-4-chloromethyl-pyridin-3-ylsulfanyl)-N-isopropyl-N-methyl-acetamide
2-(5-Chloro-4-hydroxymethyl-pyridin-3-ylsulfanyl)-N-isopropyl-N-methyl-acetamide
(7.5mg, 0.026 mmol) was chlorinated with SOCl, according to the synthesis of 3,5-dichloro-
4-chloromethyl-pyridine to give the title compound. MS (m/z): 307.0 [M+H"].
30

E. 2-{5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-3-ylsulfanyl}-N-isopropyl-N-methyl-acetamide



5(elution with hexane / EtOAc 2:1 3 1:2) to give the title compound. MS (m/z): 326.8 [M+1-11]
D.N-(4-chloro-312-methy1-4-(2-methyl-2H-pyrazol-3-y1)-quinolin-8-yloxymethyl]-
pyridin-2-yIMeERPNsdden28/ranaide PCT/EP2008/002316
N14-Chloro-3-(tetrahydro-pyran-2-yloxymethyD-pyridin-2-ylmethyl]-isobutyramide was 10 chlorinated
according to the procedure described for the synthesis of 1-(3-chloromethyl1-4-
methyl-pyridin-2-ylmethyl)-3-trif|uoromethyl-1H-pyridinlﬁ%ne . The resulting
N-(4-chloro3-chloromethyl-pyridin-2-ylmethyp-isobutyramide was coupled with 2-methy1-4-(2-methy1-
2H-pyrazol-3-yiMpiiydlin(3-alahebalipyazbb psdpquinotiassrided (b8thmpreparddiomoid) was

3.5-diclilorg-pyridip-4-ylmethoxy)-4-imidazol-1-y1-2-methyl-quinpline ive the title 1 mpound as
the TFA SATHFE iy .1 Ao IO A SO U b1 AR st FRERST
1-{4-methysdcetdrriae i hgd 4 02 yhdidipyaestetiy Ity the synthesis of 8-(3,5-dichloro-pyridin-4-
guinolin-8-yloxymethylkpyridin-2-ylmethyll-3-trifluorgmethyl-11-1-pyridin-2-one 2QA.

Moty B A R0 A B PR s P e 8 the TFA salt
methy4-1- (e ahygyos pyr2ae+HE1H-pyrazol-3-ylkquinolin-8-ol according to the procedure described
for the synthesis of 2-methyl-4-(1-methyl-1H-imidaw1-2-y1)-quinolin-8-ol. B.
2-Chloro-4-methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine 252-Chloro-4-methyl-nicotinic acid
methyl ester (IEgamglénmoR: wasmlisssibvedfin NHBE-Chibrol4-fhehetinibd-{Q-m8tsy haH -PiBadolc3 -y)n

toluene) Wgﬁiggﬂﬁ_ Niogyr Qtﬂglﬁ-g;ﬁﬁimglylmethyl}-isobutyramide

10 A. 3-Azidomethyl-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine
A solution of [5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-methanol (1.3
g, 4.9 mmol), phosphorazidic acid diphenyl ester (1.4 mL, 6.4 mmol) and 2,3,4,6,7,8,9,10-
octahydro-pyrimido[1,2-aJazepine (0.96 mL, 6.4 mmol) in toluene (0.15 mL) was stirred at
RT overnight. Solvents were concentrated in vacuo and the residue was partitioned between
15 DCM (10 mL) and saturated NaCl solution (10 mL). After extraction of the aqueous layer
with DCM (2 x 10 mL) the combined organic layers were dried over Na,SOs, filtered, and
concentrated in vacuo. The residue was purified by flash chromatography on silica gel

(elution with hexanes/EA 3:1) to give the title compound. MS (m/z): 282.9 [M+H'].

20 B. C-[5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-methylamine
A solution of 3-azidomethyl-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine (0.46
g, 1.6 mmol) and triphenylphosphine (0.43 g, 1.6 mmol) in THF (15 mL) and H,O (0.15 mL)
was stirred at RT overnight. Solvents were concentrated in vacuo and the residue was
partitioned between DCM (10 mL) and saturated NaHCO3 solution (10 mL). After extraction
25  of the aqueous layer with DCM (2 x 10 mL) the combined organic layers were dried over
Na,SO,, filtered, and concentrated in vacuo. The resulting title compound was used for the

next reaction without purification. MS (m/z): 256.8 [M+H'].

C. N-[5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ylmethyl]-isobutyramide
30 To a solution of C-[5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-
methylamine (0.37 g, 1.4 mmol) in DCM (20 mL) DIPEA (0.41 mL, 2.2 mmol) and
isobutyryl chloride (0.18 mL, 1.6 mmol) were added. Stirring was continued overnight at RT.



21.6 mmol). The reaction mixture was allowed to warm to RT over a period of 4 h. Additional DIBAL (5
mL 5 mmol) was added and the reaction was stirred at RT for 1 h before cooled to -20 C. Water (2
mL). sat. Na¥@&8&EbIerNn (1.5 mL) aqueous NH3 (3 mL) and ACN (70 mLYSH/RRZAWHHIEH After
vigorous stirring for 30 min. the suspension was centrifuged and the precipitate suspended in a
solution of ACN (100 inL) and concentrated aqueous NH3 (5 mL). After vigorous stirring for 30 min the
suspension was centrifuged. The combined supernatalllﬁé WO 2008/116620PCT/EP2008/002316 165
were concentrated in vacuo to yield crude (2-chloro-4-methyl-pyridin-3-y1)-methanol which was
converted Fbe tudvetie sempamdatat ardrheoebidys ovasiuseddos thib fol foving steppwithiort darther

3-bromo-5-chlaro-4- teﬁr@'\ dro-| -2yl ethyl-pyridine . MS (m/z): 158.0 [M+H+].5 C.
4-Methyl-3P e #5%%3&0-pyr§ﬂ%§%%?nﬁ%ﬁ£vinyI-pyridine

D. N-(5-Chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-isobutyramide
5 Deprotection of the tetrahydropyranyl group in N-[5-chloro-4-(tetrahydro-pyran-2-
yloxymethyl)-pyridin-3-ylmethyl}-isobutyramide according to the synthesis of 1-(5-chloro-4-
hydroxymethyl-pyridin-3-yl)-2-methoxy-ethanone yielded the title compound. MS (m/z):
243.0 [M+H'].

10 E: N-{5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-3-ylmethyl}-isobutyramide
Conversion of N-(5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-isobutyramide into the
corresponding  chloride  N-(5-chloro-4-chloromethyl-pyridin-3-ylmethyl)-isobutyramide
according to the synthesis of 3,5-dichloro-4-chloromethyl-pyridine and subsequent reaction
15  with 2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-ol according to the synthesis of 8-
(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline  yielded the title
compound as the TFA salt. MS (m/z): 464.1 [M+H"].

Example 179: Synthesis of 3-{5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-

20  quinolin-8-yloxymethyl]-pyridin-3-ylmethyl}-1,1-dimethyl-urea

A. C-{5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-3-yl}-methylamine
Conversion of {5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-
25  yloxymethyl]-pyridin-3-yl}-methanol into the corresponding chloride according to the
synthesis of 3,5-dichloro-4-chloromethyl-pyridine yielded the benzylchloride which was used
in the following step without further purification. A solution of 8-(3-chloro-5-chloromethyl-
pyridin-4-ylmethoxy)-2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinoline (6.2 mg, 0.015
mmol) in a 2 M NHj in ethanol (0.3 mL) was stirred at 45°C for 2 h. Solvents were
30 evaporated to dryness and the residue was used in the following step without further
purification. MS (m/z): 394.1 [M+H'].



2-Chloro-4-methyl-3-(tetrahydro-pyran-2-yloxymethyp-pyridine (500 mg. 2.07 mmol) was dissolved in a
mixture of 1.2-dimethoxyethane (16.5 mL) and water (7 i-nL). K2CO3 (286 mg. 2.07 mmol) and
2.4.6-triviny®™9eibéfdane pyridine complex (498 mg. 2.07 mmol) 10 weP€ HEBWHMEIHE reaction
mixture was degassed two times before the addition of Pd((PPh3)4 (120 mg. 0.10 mmol). The reaction
mixture was stirred at 100 C for 18 h. The solvents were removed in vacuo and the residue was
purified by flash chromatography on silica gel (elution With hexane / Et0Ac 6:1) to give the title
compound. MS (tn/z): 234.1 [M+H-] 15 D. [4-Methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-yl]
-methanol  4BMethyl|3{fettdbyahb{Bymaaihlydetdrmethy) 2 vy idyls- (80® g 8y Rxynmthiy Mras
dissolved in DSM:{?, mh)1 qlrg_dl o Iedettﬁ) -{306%. A gentle flow of ozone was bubbled through the
reaction mRAUFE Ut the cotbur of the sglluﬁron changed to slight blue. NaBH4 (486 mg. 20 12.9 mmol)

dissolved in ME6H 41 5ahitjonasofd a4 aobldhe-4cfetmmthyias-2loaretyte2WapyrazoR 3- ph) eyuanodinedt of 1

h. The solvents were removed in vacuo and the residue laned between (2@ mL).a Ac
(20 mL) ex’f(ig&'él&e\tibm[f@?ﬁ}iﬁrél)y §0W§?’gﬂ@%eoﬁg eé) gj; ggic ra%m%nsdwﬂe?r%%\}\?‘a 'g:j v%ithrwb(irflsrté and
dried gver NagPPh Terd 0 ehenndieniiyeshibanaguehlbiigd €Sidue\vas0parifiatbhyWashdded and
chromatography on silica gel 25 (elution with DCM / MeQH 40;1 4 20:1) to give, the title compound. MS
(m/z): 238 BiRRGHwps contmmed AR L -Sordrhnbyrpsation 24 ithe SeLYADH SAdatil41 Rutiifptdon
trifluoromehsid itk HiiN @ RPSund as the TFA salt. MS (m/z): 465.0 [M+H'].
30[4-Methy1-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-yl]-methanol (138 mg. 0.58 mmol) was
dissolved in DCM (5 mid) and cooled to 0 C. NEt3 (324 ItL. 2.33 nunol) and methanesulfonyl chloride

(90 p.L. 1.16 ngpghsnerg gpdegyapskine repchonIXIoFe: UpB methyl-4-(2-methyl-2H-pyrazol-3-yl)-
10  quinolin-8-yloxymethyl]-pyridin-3-ylmethyl}-N-methyl-acetamide

A. (3-Chloro-5-methylaminomethyl-pyridin-4-yl)-methanol
A solution of 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine-3-carbaldehyde (25
mg, 0.098 mmol) and methylamine (0.49 mL, 0.98 mmol) in methanol (1.5 mL) and acetic
15 acid (0.25 mL) was stirred overnight at RT. NaBH3;CN(6.8 mg, 0.1 mmol) was added and
stirring was continued for 6 h. Solvents were evaporated and the residue was purified via
HPLC. Subsequent deprotection of the tetrahydropyranyl group by stirring [5-chloro-4-
(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ylmethyl}-methyl-amine for 3 h in the ACN/H,O
solution coming from HPLC yielded the title compound as TFA salt. MS (m/z): 187.0
20 [M+H'].

B. N-(5-Chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-N-methyl-acetamide
To a solution of (3-chloro-5-methylaminomethyl-pyridin-4-yl)-methanol (15 mg, 0.049
mmol) in methanol (0.5 mL) acetic acid anhydride (46 mL, 0.49 mmol) was added and
25  stirring was continued at RT for 5 h. Solvents were evaporated and the residue was used in the

following step without further purification. MS (m/z): 228.9 [M+H™].

C. N-{5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-3-ylmethyl}-N-methyl-acetamide

30 Conversion of N-(5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-N-methyl-acetamide

into the corresponding chloride N-(5-chloro-4-chloromethyl-pyridin-3-ylmethyl)-N-methyl-

acetamide according to the synthesis of 3,5-dichloro-4-chloromethyl-pyridine and subsequent



WO 2008/116620PCT/EP2008/002316 166 stirred for 1 h at 0 C. After removal of the solvents in
vacuo, the residue was dissolved in DMF (10 mL) and CsCO3 (570 mg. 1.75 mrnol) and
3-trifluorom&YAG§1d96292-0l (142 mg. 0.87 nunol) were added. After stirrind fv/PPROAS/AIRXHe solvent
was removed in vacuo and the residue was pationed between water (20 mL) and DCM (20 mL).
extracted with DCM (3 x 20 5 mL) and the combined organic fractions were dried over Na2S0OA4.
filtered and concentrated in vacua The residue was puﬂiﬂéd by flash chromatography on silica gel
(elution with hexane / EtOAc 2:1 3 1:1) to give the title compound. MS (m/z): 382.9[M+114]. F.

1-(3-Chlorametint whttn 2tindthyHdiR2ndtheli 3 H-BytrifoledeyhetuphdlihByolDaccdrding k0 thbdsibeihyit-3
-(tetrahydro-pyran-2-yloxymethyl)-pyridjn-2-yImet yll]n@ -triflyorpmethyl1H- %ggjn-Z-o 0 mg. 0.26
mo) was D SR P ERT (A BTy R T A NP S IR e e
reaction migdaipouad stithedrfoA St aMSTnAHedsOMdd4+H e solvents in vacua the resulting title
compound was used for the next reaction without purification. MS (m/z): 317.0 [M-F1-1]. 15 G.1
-(4-Methyl-3 - (2-methyl-4[4-methy1-1-(tetrahydro-pyran-2-y1)-1H-pyrazol-3-y1}-
quinolifi-8-yloxBxaiiptt 183idByhdsiethf/|itatilyviccarbatiiyl-dé¢idp§rudiloid-dr2 -methyl-4-(2-methyl-
2-Methyl-4[4-methy1-1-(tetrahydro-pyran-2-y1)-1H-pyrazol:3-ylkquinolin-8-ol and 1-(3-
chlorometh%yﬁ?éﬂk]ﬁf(ﬁf iﬂﬁﬂéi%%/éﬁ?/’f%%? | Pﬁ%ﬁ%@%ﬁy 3m%§ﬁ§ﬁ%newere 20 coupled
according to the procdure described for the synthesis of 8-(3.5-dichloro-pyridin-4-
ylmethoxy)-4-imidazal-1-y1-2-methyl-quinoline.. ive the title compound which w sed in.the next
step without pu‘?iﬁ c ﬁgﬂe%yw%]ban}{c act S-éﬁlgro-4 r(}etr ydro-pyran-2-y oxyme%ﬁylf)spyngm-g-
(4-Methyl-3[BrietiiH\ebtdr (4-methyl-1H-pyrazol-3-y1)-quinolin-8-yloxymethylk
10 To a solution of [5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-methanol
(0.11 g, 0.43 mmol) and NaH (17 mg, 0.86 mmol) in DMF (3 mL) dimethylcarbamyl chloride
(0.39 puL, 2.15 mmol) was added and stirring was continued at RT overnight. Solvents were
concentrated in vacuo and the residue was partitioned between EA (10 mL) and saturated
NaCl solution (10 mL). After extraction of the aqueous layer with EA (2x 10 mL) the
15 combined organic layers were dried over Na,SOq, filtered, and concentrated in vacuo. The

resulting title compound was used for the next reaction without purification. MS (m/z): 328.9

[M+H'].

B. Dimethyl-carbamic acid 5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-
20  8-yloxymethyl]-pyridin-3-ylmethyl ester
Simultaneous deprotection of the tetrahydropyranyl group and conversion of dimethyl-
carbamic acid 5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl ester into the corresponding
chloride dimethyl-carbamic acid 5-chloro-4-chloromethyl-pyridin-3-ylmethyl ester according
to the synthesis of 3,5-dichloro-4-chloromethyl-pyridine and subsequent reaction with 2-
25  methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-ol according to the synthesis of 8-(3,5-
dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline ~ yielded  the title
compound as the TFA salt. MS (m/z): 466.0 [M+H"].

Example 192: Synthesis of acetic acid 1-{5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-
30  3-yl)-quinolin-8-yloxymethyl]-pyridin-3-yl}-ethyl ester



25pyridin-2-ylmethy1}-3-trifluoromethy1-1H-pyridin-2-one  1-(4-Methy1-3-
{2-methyl-4[4-methy1-1-(tetrahydro-pyran-2-y1)-1H-pyrazol-3-ylk

quinolin-8-yNSQAYA20y ridin-2-yImethyl)-3-trifluoromethyl-IH-pyridin-2-oF& TEH2088/6023 ¢enmol) was
dissolved in MeOH (25 mL) and concentrated aqueous HC1 (2.5 mL) was added. After stirring for 30
min the solvents were removed in vacuo and the residue was 30 purified by reversed phase HPLC
using a gradient of acetonitrile in water with 0.1 % TFA S give the title compound as the TFA salt. MS
(m/z): 520.1 [M+H+]. WO 2008/116620PCT/EP2008/002316 167 Example 597: Synthesis of

4-methy1-512- methy1}4{mmnm-mm&ymmmwwm@mqum@ﬁdxmmpmyl-

2H-pyridin- 1 731 g}t ridin-2-one A.
144-MethyPY 5@7‘ é ) P(Blppyran-z-yloxymethyl)-pyridin-2-y|methy|] -3-5
tnfluoromethy]}&kb@mdln& 0ne@(@b&@mpe?wﬂbmpmw&c#fﬂﬁﬂmmmzmyhéllmmwemo a

stirred solution o -meth r& rah r eth Imethyl]-3-trifluor. methyl-
1H- pyndm@'@ﬁg { @’ &uﬁ%élﬁe ﬁw #‘éﬁ‘ |ng (lénzégfgo]?‘)e 3?385
organis layer watkeextsaatkesiyith oft. P{laHEJG}B-So[ltmatKlslmLOZamdtﬂye-thpmscﬂcﬁe&l()mema@ted
three times |th DCM 3 ml.cf’&g % % ers.was dried over N filt re%
concentraté ﬁW‘ﬁgﬁP@ P Tt ‘Tﬁ?égl ‘#\ﬁ i%%ilﬁjlr ﬁ1°énr?8uf’fle§§:tl wi H%Lftaeb g tion.
MS (m/z): &A% HoFL][NA+H'].
5-Chloromethy1-4-methy1-6-(2-oxo-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-1H- 15pyridin-2-one
B. 1-{5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
10  pyridin-3-yl}-ethanol
Reduction of the ketone in 1-{5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-
quinolin-8-yloxymethyl]-pyridin-3-yl}-ethanone according to the synthesis of (3,5-dichloro-
pyridin-4-yl)-methanol yielded the title compound. MS (m/z): 409.0 [M+H").

15 C. Acetic acid 1-{5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-
yloxymethyl]-pyridin-3-yl}-ethyl ester
Reaction of 1-{5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-
yloxymethyl]-pyridin-3-yl}-ethanol (5.8 mg, 0.014 mmol) withacetic acid anhydride (6.7 puL,
0.07 mmol) according to the synthesis of 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-
20  pyridin-3-ylmethyl ester and HPLC purification yielded the title compound as the TFA salt.
MS (m/z): 451.0 [M+H"].

Example 195: Synthesis of 8-[3-chloro-5-(pyridin-2-yloxy)-pyridin-4-ylmethoxy]-2-
methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinoline
25
A. 3-Chloro-5-(pyridin-2-yloxy)-pyridine
A mixture of 5-chloro-pyridin-3-ol (1000 mg, 7.72 mmol), potassium fert-butylate
(866 mg, 7.72 mmol) and 2-chloro-pyridine (730 g, 7.72 mmol) in DMF (6 mL) was stirred at
130°C for 3 h. The solvent was removed in vacuo and the residue was partitioned between
30 DCM (50 mL) and 2 N NaOH solution (50 mL). After extraction of the aqueous layer with
DCM (6 x 50 mL) the combined organic layers were dried over MgSO,, filtered, and

concentrated in vacuo. The residue was purified by flash chromatography on silica gel



POC13 (68.64. 0.735 mmol) was added to a stirred solution of 144-methyl-I-oxy-3-
(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethyl]-3-trifluoromethyl-1H-pyridin-2-one (29.3 mg.
0.074 mmolyi@ gieidre@ehane (5 mL). After stirring for 90 mm at 100 C the RG¢GAROBRIA S
extracted with sat. NaHCO3 solution (10 mL) and the aqueous solution 20 extracted three times with
DCM (10 inL). The combined organic layers were extracted with brine (10 mL). dried over Na2SOA4.
filtered and concentrated in vacuo. HPLC purification yléilled the resulting title compound. MS (m/z):
332.9 uskfriri. C. 4-Methyl-5[2-methy1-4-(4-methyl-1H-pyrazol-3-y1)-quinolin-8-yloxymethyl]-6-(2-
250x0-3-trifioremeiithl micktayeidiof Thykasthyhdl BAytsligiveot title compound. MS (m/z):207.2
Reactionofh-chlgromethy1-4-methyl-6-(2-oxo-3-trifluoromethyl-2H-pyridin-1-
yImethyI)-lWﬁl]ﬁiﬁn-z-one (20.53 mg. 0.030 mmol) with 2-methy1-414-methy1-1-
(tetrahydro-pyran-2-y1)-1H-pyrazol-3-ylkquinolin-8-ol (9.7 mg. 0.030 mmol) according to the synthesis

of 8-(3.5-dichlqro-pyridin-4-y methox 1—|m dazql-1 %S nollne 30and subsequent

deprotection aﬁ’d%) 85ﬁ|3n ﬁe@ﬂﬂ}{g X r%aﬁg y1-3-[2-

methy3-4-(4- mﬁwr%gb@wm&a&)ﬂMmﬁwm&m%pmm&ylmmmgso.wcmmol) in

2008/116620PCT/EP2008/08§
THF (5 mL) was a over 4 min to a stirred solution of lithium diisopropylamide (500 pL
of 2 M solution in THF/heptane/ethylbenzene, 0.90 mmol) in THF (10 mL) at -90°C. After
stirring for 30 min at -90°C ethylformate (657 pL, 8.18 mmol) dissolved in THF (5 mL) was
added at once. The reaction was stirred for 1.6 h at -90°C and poured into an ice cold sat.

10  solution of NaHCOj3; in water (100 mL). EA (100 mL) was added, the aqueous layer was

extracted with EA (2 x 50 mL) and the combined organic layers were extracted with a sat.
solution of NaHCOQj; in water (2 x 50 mL) and brine (3 x 50 mL). The organic layer was dried
over MgSOQy, filtered, and concentrated in vacuo. The residue was purified by reversed phase

HPLC using a gradient of acetonitrile in water with 0.1% TFA to give the title compound as

15  the TFA salt. MS (m/z): 235.2 [M+H].

C. [3-Chloro-5-(pyridin-2-yloxy)-pyridin-4-yl]-methanol
A mixture of 3-chloro-5-(pyridin-2-yloxy)-pyridine-4-carbaldehyde (83 mg, 0.36 mmol)
and polymer bound sodium borohydride (184 mg, 2.0 mmol/g, 0.57 mmol) in DMF (1 mL)
20  was stirred at RT for 30 min. The reaction was filtered and the solvent was removed in vacuo.
The residue was purified by reversed phase HPLC using a gradient of acetonitrile in water

with 0.1% TFA to give the title compound as the TFA salt. MS (m/z): 237.0 [M+H"].

D. 3-Chloro-4-chloromethyl-5-(pyridin-2-yloxy)-pyridine
25 [3-Chloro-5-(pyridin-2-yloxy)-pyridin-4-yl]-methanol ~ (4.24 mg, 0.018 mmol) was
chlorinated with SOCI, according to the synthesis of 3-(1-butyl-1H-imidazol-2-ylsulfanyl)-5-
chloro-4-chloromethyl-pyridine to give the title compound. MS (m/z): 255.0 [M+H'].

E. 8-[3-Chloro-5-(pyridin-2-yloxy)-pyridin-4-ylmethoxy]-2-methyl-4-(2-methyl-2H-

30 pyrazol-3-yl)-quinoline
2-Methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-01 ~ (10.7 mg, 0.045 mmol) was
alkylated with 3-chloro-4-chloromethyl-5-(pyridin-2-yloxy)-pyridine according to the



168 trifluoromethy1-1H-pyridin-2-one yielded the title compound as the TFA salt. MS (m/z): 536.1
[M+H].  Example 654: Synthesis of
2-(814-chloN(B2648thhp$29-(2-0x0-3-trifluoromethy1-2H5pyridin-1-yimethy 1) RyFdR2@3M2skeoxy| -2
-methyl -quinolin-4-y1} -3 -methy1-31-1-itnidazo le- 4-carbonitrile A.
2-(8-Hydroxy-2-methyl-quinolin-4-y1)-3-methy1-31-1-imidazole-4-carbonitrile Coupling of
4-bromo-2-methyl-quinolin-8-ol (400 mg. 1.68 mmol) \NH183-methyl-3H- 10 imirla7ole-4-carbonitrile
(450 mg. 4.20 mmol) according to the synthesis of 2-methy1-4-(1-

methy1-1Hsymiltsiol-2-g1 ) -qifSlic-duyYiéidthitezatid -vdmlbany it SMB ¢r/py ki s-2-matEdxy]-2- B.

2-1844-Chloro-6; 1-2-(2-QxQ-3-trjflugr H-pyndin-leximathyD-nyridin-
53 yimad S ar O At TR SR et BT 0 ghe TP sl
2.4-dichlord6-ehy#58cotivia Held ethyl ester (550 mg. 2.35 nunol) to the alcohol according to the

synthesis of (2-chloro-4-methyl-pyridin-3-y1)-methanol . subsequent THP protection according to the
synthesis of 3-bromo-5-chloro-4-(tetrahydropyran-2-yloxymethyp-pyridine . subsequent Pd catalyzed
vinylation accdtimmpie thE9g0 s$mtitesits of of mt{fHAcBlérotrbiid-anethyrdnt2-ypiethyin2thpyrazel§tpyridine
. subsequent.ozonglysis and reduiction, aceording,tq the 5is, of [4-methy1-3-(tetrahydro-pyran-2-
onxymeth)ﬂy}B)?ﬁ %%%yrrﬁlg{ﬁﬁ#o‘fy%%lgsge S%’#’n?é@;ﬁ%i%%mﬁrﬁ? %%E)%gﬁén according to the synthesis
of 114-methy1-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethyl]-3-

trifluoromethy 1; 1H-pwidin-2-ope. . conversi th égmgtﬁ W to the synthesis of 1- 25

(3-ch|orometh)f}l’- ’-%@fﬁﬁpﬁgr%ﬁ;{? %%‘g‘i?ﬁ‘é%g&@? met ﬂfl -p‘)h/rl]r%in-z-one and subsequent

coupling with {Bshiydpyxsnz-@BdhyhbuiddRanmel)-andgtghereiulidaiolecl oxrbohydigactdaimg to

the sypthesis of 8-(?1 S-dichloyo-pyridin-4- %q; IP)S}X -4imidazol-f- ¥ -%imgt_lay Jinetine yigf the

title C%Hmpo%éngggnt%g YEX saé{f?eﬁllg) mS/tzls—}/ g(t) r\%@r} ]{"& hilmg]p i;ﬁ ° &%dg
11.06 mmol) in DCM (40 mL). After stirring for 1 d at 40°C the solvent was removed in
vacuo and the residue was partitioned between DCM (50 mL) and saturated NaHCOj3 solution
(50 mL). After extraction of the aqueous layer with DCM (2 x 50 mL) the combined organic
layers were dried over Na,SOs, filtered, and concentrated in vacuo. The residue was purified

15 by flash chromatography on silica gel (elution with mixtures of hexane and EA) to give the

title compound. MS (m/z): 261.9 [M+H'].

B. 5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ol
Potassium tert-butylate (1.77 g, 15.80 mmol) was added to a stirred solution of 3,5-
20  dichloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine (825 mg, 3.16 mmol) in dioxane. After
stirring for 3 d at 100°C the solvent was removed in vacuo. The resulting title compound was

used for the next reaction without purification. MS (m/z): 243.8 [M+H"].

C. 2-(5-Chloro-4-hydroxymethyl-pyridin-3-yloxy)-N, N-dimethyl-acetamide
25 2-Chloro-N, N-dimethyl-acetamide (85 pL, 0.827 mmol) was added to a stirred solution of
5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ol (67 mg, 0.276 mmol) and Cs;CO;
(134.7 mg, 0.414mmol) in THF (5 mL). After stirring for 1 d at 50°C the solution was filtered
and the solvent was removed in vacuo. The residue was purified by reversed phase HPLC
using a gradient of acetonitrile in water with 0.1% TFA. Upon storage of the HPLC fractions
30 for 3h at RT the THP ether was cleaved to give the title compound as the TFA salt. MS
(m/z): 243.8 [M+H'].



WO 2008/116620PCT/EP2008/002316 169 A. 2-Benzyloxy-3-bromo-5-chloro-pyridine In a
microwave tube NaH (60% in paraffin. 56 mg. 1.4 mmol) was washed with hexane and
3-bromo-2.3%IYdLesAGdine (245 mg. 1.08 mmol) in dry DMF (2 mL) wer@ad8d@d%%RM Guspension
BnOH (123 pt. 1.23 mmol) in dry DMF (1 mL) was dropped carefully. The 5 reaction mixture was
stirred 15 mm until the formation of hydrogen has ceased. The tube was sealed and stirred at 100 C in
a microwave reactor for 30 min. After removal of the sdi¥@nt in vacuo the residue was partioned
between water (10 mL) and DCM (10 mL) and extracted with DCM (3 x 10 mL). The combined organic
fractions were DaztigdOhithddivuh) clvacethydriyed B34y fdpnedN, Ahdiretodracatenhidevacuo. The

resulting title c%n(g) nd Wilsagé{eéj féc% éﬂ’?{j}%}%ﬁ% éa ggépﬂj&gﬁiﬁs%iﬁ;%%@?éMs (m/z)(' 421%%,[M-].

B. 1-{5-Chloro-Z*Rydfos 41

yloxymethyokphGigina)y weat hohlp3ratéid oseithe tEOIC1H qopodiing -do etheesynthesis of 3,5-dichloro-4-

2-Benzyloxy-3-bromo-5-chlgro-pyridine (207.mg. 0.69 mmol farmylated according 15 to t
orocedre CEDERTAR ARR s S DS o T S R e e
reduced adgonditeg watthe roTEdute giesatibeilléarcinpaymtias e ATRA. SattidviB iapizid263L0 Iyimiéthanol

and protected with the THP group according to the procedure described for the synthesis of
3-bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine . The resulting

2-benzyloxy-3-Bromo-3-¢hlQidete(itfahyetioy pyré2rReyhyty2 Hetlyymepl B dileqRiholas- $4gldatedednddrding

to the procedurg described for the synthesis of 4-chloro-6-methy1-3-

(tetrahydropﬁdjﬁigiﬁ& efﬁé?é’j&%%ﬁﬂ{k%@?%‘?ﬁlg Gnd subsequently transformed to the alcohol

according to thé pnidedive yleZatibihy Fauihelprdpalrg8dhmg, 0.015 mmol) was alkylated with 2-(5-

[4-met yl-’q;l}jtetr hydropyran-2-yloxymethyl)-pyridin-2- I%— thanol . The resulting

[2-bee}§ylo>? %‘8&@%%&?%%@8%9%@%&&% t_%?na |#3§I-131/%?meth nofas t?é?nls}f(r)rrnrﬁgl

according tacteding to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-
quinoline to give the title compound as the TFA salt. MS (m/z): 466.1 [M+H"].

Example 198: Synthesis of 8-[3-chloro-5-(tetrahydro-pyran-2-ylmethoxy)-pyridin-4-
15  ylmethoxy]-2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinoline

A. [3-Chloro-5-(tetrahydro-pyran-2-ylmethoxy)-pyridin-4-yl]-methanol
2-Bromomethyl-tetrahydro-pyran (98.1 uL, 0.766 mmol) was added to a stirred solution
of 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ol (23.3 mg, 0.096 mmol) and
20 CsyCO3 (249 mg, 0.764 mmol) in THF (5 mL). After stirring for 1 d at 120°C the solution
was filtered and the solvent was removed in vacuo. The residue was purified by reversed
phase HPLC using a gradient of acetonitrile in water with 0.1% TFA. Upon storage of the
HPLC fractions for 3 h at RT the THP ether was cleaved to give the title compound as the
TFA salt. MS (m/z): 258.1 [M+H"].
25
B. 3-Chloro-4-chloromethyl-5-(tetrahydro-pyran-2-ylmethoxy)-pyridine
[3-Chloro-5-(tetrahydro-pyran-2-ylmethoxy)-pyridin-4-yl]-methanol (10 mg,
0.039 mmol) was chlorinated with SOCl, according to the synthesis of 3-(1-butyl-1H-
imidazol-2-ylsulfanyl)-5-chloro-4-chloromethyl-pyridine. The resulting title compound was
30  used for the next reaction without purification. MS (m/z): 276.0 [M+H"].



25 procedure described for the synthesis of 114-methy1-3-(tetrahydro-pyran-2-yloxymethyl)-
pyridin-2-ylmethyl]-3-trifluoromethyl-1H-pyridin-2-one and subsequently transformed into 1-
(2-benzylox9-2Mi¥ildea28hloromethyl-pyridin-3-ylmethyl)-3-trifluoromethyl- BE-HERAMSBOBHE according
to the procedure described for the preparation of
1-(3-chloromethy1-4-methylpyridin-2-ylmethyl)-3-trifluoromethyl-1H-pyridin-2-one . Final coupling of
this chloride with 30 2-methy1-444-methy1-2-(tetrahyd?f59pyran-2-y1)-2H-pyrazol-3-ylkquino|in-8-o|
according to the procedure described for the synthesis of 8-(3.5-Dichloro-pyridin-4-ylmethoxy)-4-
imidazol-1-y1-2:megaf3-Qhiontirte (aetchhybse g yent 2eirattoy)- pyiidin-4hp metRognd L meth et \20
2008/116620PCiI’ 2008/ %23‘%]}6 170 benzyl ether according to the procedure described for the
preparatioffH HW@ZPE' metf A9 hethyl-
H-pyrazol-3-y1)-iiidatior-3-yleXymeehiyy pirradin-2-oll ifdetiyy;| 0-01 drifioed) mathalksl ttedywitin 32 abbero-

yielded after pyrification by reversed phase HPLC using.a gradient of ac itrile in water wijth 0,1 %
S R S e et S E A R i et g
1-{3145(5-asianeyhthedtsylcfH8af3+01-Buty)- PHriailddzol-2-ylsulfanyl)-5-chloro-pyridin-4-ylmethoxy]-2-

quinolin-8-ylo thy1]-4-methoxy-pyridin-2-ylmethy1}-2-ax0-1.2-dihydro=pyriding-3- carbonitrile 10
et eEs BB e RS R e iR S AR S
2-chloro-4-flpD)O-Gsiiigteapsdiony whae2tytdtrjlnat hyhgrywidn 6. (02 DRA Go8divartie titlelicmpamd as

ip:]rzpr)]erl]r;(;jr sﬁéceclan:%g% g&%s@g Z%IZ%Oé @é%(%%%-&chloroA- (tetrahydro-pyran-2-yloxymethyp-pyridine .

10 Example 205: Synthesis of 2-{5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-

quinolin-8-yloxymethyl]-pyridin-3-yl}-N,N-dimethyl-acetamide

A. {5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-3-yl}-acetaldehyde
15 A solution of 8-(3-bromo-5-chloro-pyridin-4-ylmethoxy)-2-methyl-4-(2-methyl-2H-
pyrazol-3-yl)-quinoline (0.1 g, 0.22 mmol), ethylvinylether (0.32 g, 4.5 mmol), palladium (II)
acetate (15 mg, 0.067 mmol), tri-p-tolyl-phosphane (0.14 g, 0.45 mmol) and DIPEA (76 uL,
0.45 mmol) in DMF (3 mL) was stirred at 120°C for 2 h. HPLC purification yielded the title
compound as the TFA salt. MS (m/z): 407.2 [M+H'].
20
B. {5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-3-yl}-acetic acid
To a solution of {5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-
yloxymethyl]-pyridin-3-yl}-acetaldehyde (3.3 mg, 0.0081 mmol), 2,3 dimethyl-2-butene (3.4
25 mg, 0.040 mmol) and KH,PO4 (5.5 mg, 0.040 mmol) in t-butyl alcohol (2.5 mL) and H,O
(0.5 mL) NaClO, (3.6 mg, 0.040 mmol)) was added at 0°C and stirring was continued at this
temperature for 30 min. Evaporation of solvents and HPLC purification of the residue yielded

the title compound as the TFA salt. MS (m/z): 423.1 [M+H'].

30 C. 2-{5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-3-yl}-N, N-dimethyl-acetamide



15 (0.54 g. 1.6 mmol). After vigorous stirring for 20 h at room temperature. acedic acid (92 4. 1.6
mmol) was added. the solvent was removed in vacua and the residue was partitioned between DCM
(20 mL) anaxn2ee8(41a6R) The organic layer was dried over Na2S04. filtereBCEHRW9BOOIRIAted in
vacua. The resulting title compound was used for the next reaction without purification. MS (m/z):
257.9 [M+1-F]. 20 B. 5-(8-Hydroxy-2-methyl-quinolin-4-y1)-1-methy1-1H-pyrrole-2-carbonitrile
Coupling of 4-bromo-2-methyl-quinolin-8-ol (75 mg. O.3§]mmol) with 1-methy1-1Hpyrrole-2-carbonitrile
(84 mg. 0.79 mmol) according to the synthesis of of 2-methy1-4-(1-
methy1-1H-impaZatidsysrepivaibedinhidsin@ OB Angs (he0B8smifioB Man kiljediid 26 SOHRIEThyfbERZOI.
0.44 nth. 0.79 m (:f yielded the title und. ( 2%1126 .2 [IM-FIt]. A
5 [0 B e R A B By D2 R e ety ey pyridin.3-y1)-
methoxy-py¢iio- 2@y a2, dx 005 2-timaljp Fyhidire:pearburiatole I0Rdmg:aly2e @8y mytstip amd
2-chloro-4- xy-3-(tetrahydro-pyran-2-yloxymethyl)- pyridine (0,2 69 according tq-the
synthesis iﬂ?ﬁ{%t f-?&et@a d%ﬁﬁ%\ﬁ}i‘? ?%o eﬁ%ﬁ)-‘?—r\l/{;ﬁly%gy??dﬁ%g Zgg%%?%g%%&%%‘ﬁu@ion
according eyt a5 of Prifivsdi 0 08ihi a6 0RGAIR2ANS023dBpound as the TFA salt. MS
(m/z): 450.0 [M+H"].

Example 216: Synthesis of 2-chloro-8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-(2-methyl-
imidazol-1-yl)-quinoline
10
A. 2-Chloro-8-methoxy-4-(2-methyl-imidazol-1-yl)-quinoline
A mixture of 2,4-dichloro-8-methoxy-quinoline (0.20 g, 0.88 mmol) and 2-methyl-1H-
imidazole (0.11 g, 1.3 mmol) in NMP (0.20 mL) was heated to 140°C for 20 h. The solvent
was removed in vacuo and the residue was purified by reversed phase HPLC using a gradient
15  of acetonitrile in water with 0.1% TFA to give the title compound as the TFA salt. MS (m/z):
419.0 [M+H"].

B. 2-Chloro-8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-(2-methyl-imidazol-1-yl)-quinoline
2-Chloro-8-methoxy-4-(2-methyl-imidazol-1-yl)-quinoline TFA salt (50 mg) was
20  demethylated according to the synthesis of 4-chloro-5-fluoro-2-methyl-quinolin-8-ol and
subsequently alkylated according to the synthesis of of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-
4-imidazol-1-yl-2-methyl-quinoline to give the title compound as the TFA salt. MS (m/z):
403.6 [M+H"].

25 Example 230: Synthesis of propane-2-sulfonic acid {5-chloro-4-[2-methyl-4-(2-methyl-
2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-pyridin-3-ylmethyl}-methyl-amide

A. Propane-2-sulfonic acid (5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-methyl-

amide
30 To a solution of [5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ylmethyl]-
methyl-amine (57 mg, 0.21 mmol) in DCM (0.8 mL) and pyridine (0.4 mL) isopropylsulfonyl

chloride (60 mg, 0.42 mmol) was added and stirring was continued at 50°C overnight.



171 methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylkmethanol mesylation and alkylation with
2-hydroxy-nicotinonitrile according to the synthesis of
1-[4-methy IWI(R808AHPARB - pyran2-yloxymethyl)-pyridin-2-ylmethyl]-3-trifiuorBEEERMA§Eielin-2-one .
conversion to the chloride according to the synthesis of
1-(3-chloromethy1-4-methyl-pyridin-2-ylmethyl)-3- 5 trifluoromethy1-1H-pyridin-2-one . and
subsequent coupling with 5-(8-hydroxy-2-methy|quino|H—%—yl)-l-methyl-lH-pyrrole-2-carbonitrile .
according to the synthesis of 843.5- dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-y1-2-methyl-quinoline
and purificaiapdastiayerfedhehastvetd, CHIBING apyrifitietionf anktenlistquenvatdepwiticoh Yol Rhe
yielded the title compound.as the TFA salt. MS (m/z),516.5 [Milt]. 1Q Example 733: Synthesis of,
T (oSBT PG 08, By TS TS IR TonIe ackd (o-cHIGRb-F-(Fay R0 542
quinolin-8-ylexymetiwlicpyridin-3-ylnesthyl)}drexioy L anildey fro P yridin ¢:8-2aCbuHiGlesolutiod coming
1H-pyrazol-4-ol 0 C Hydrogen peroxide (30%.in,H20. . 3. rﬂ?}: NaOH (2M in H20.
1.86 mL. 3%#5‘?@:\%%‘%136’5&1{%%%%8 RS ts(ﬁ?ﬁ?@%tﬁ%rgt Hf
.3.2]clpxaborolan-2-y1)-1H-pyrazole in THF (5 InL). After stirring for 3 min at O C the reaction was
warmed to room temperature a gstirred for furtz r 50 mm. The reactjop, was di with 0 mL).
acidified with Ht1 (3P é??? S foBFfime %&ﬁ?ﬁ?ﬁ&%%&E@%ﬁ'ﬁ‘)‘@ﬁ‘&‘?&@#ﬁ&yﬁn b5
DCM/isoprg@adtih(8:31 G mdthyTRpyeitinbietmerhsljiadagtsisaméde dried over Na2SO4. filtered. and
e tpeiaion o Feppand S fIBTROUEY BB R SRS PR IS RH S "
2-Methyl-4fde(tsirahyideo-piyian tBey 1 perdsyitaidynigo-phtaride-y fmophdd-Rpyuanie3-wki @5 ¢Sioblores4dol
10  chloromethyl-pyridin-3-ylmethyl)-methyl-amide according to the synthesis of 3,5-dichloro-4-
chloromethyl-pyridine and subsequent reaction with 2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-
quinolin-8-ol according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-

1-yl-2-methyl-quinoline yielded the title compound as the TFA salt. MS (m/z): 514.1

[M+H™].
15
Example 240: Synthesis of {5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-
quinolin-8-yloxymethyl]-pyridin-3-ylmethyl}-methyl-carbamic acid isopropyl ester
A. (5-Chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-methyl-carbamic acid isopropyl ester
20 To a solution of [5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ylmethyl]-

methyl-amine (52 mg, 0.19 mmol) and DIPEA (65 pL, 0.38 mmol) in DCM (0.5 mL) a1 M
solution of isopropyl chloroformiate in toluene (0.19 mL) was added and stirring was
continued at RT for 1 h. Evaporation of the solvents, HPLC purification and subsequent
deprotection of the tetrahydropyranyl group by stirring [5-chloro-4-(tetrahydro-pyran-2-

25  yloxymethyl)-pyridin-3-ylmethyl}-methyl-carbamic acid isopropyl ester for 3 h in the
ACN/H,0 solution coming from HPLC yielded the title compound as TFA salt. MS (m/z):
272.9 [M+H].

B. {5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-

30  pyridin-3-ylmethyl}-methyl-carbamic acid isopropyl ester
Conversion of (5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-methyl-carbamic acid
isopropyl ester into the corresponding chloride (5-chloro-4-chloromethyl-pyridin-3-ylmethyl)-



THP protection of 1H-Pyrazol-4-ol (420 mg. 2.06 mmol) according to the synthesis of 3-
bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine . subsequent coupling with 4-

bromo-2-meM RYFABIS-0l according to the synthesis of PCT/EP2008/002316
2-methy1-4-(1-methyl-1Himidazol-2-y1)-quinolin-8-ol and flash chromatographic purification yielded
the title 30 compound. MS (m/z): 410.0 [M+H+]. C.

[4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin- Zlﬁ]gmethanol WO
2008/116620PCT/EP2008/002316 172 Pd catalyzed vinylation of

2.4- dichlormaﬂ(;étcaf’gaimnpyatz-id -2igdprypyttresim yationdifig 7 1og. theé 2synthelisicobrdiyiy dectiiero-4-
synthesis of meth S'" ahyd %ﬁ}gan -2- err)é%rueth%th vmghp}xqpa bF%ﬂi‘S_(}% 27010 }X)S'S

and reductf 5%%‘0 esyn esis

[4-methyl Quﬁt&ﬂmh&dﬂoapwahr%ymﬂwmwmpwﬂ&(z §+ﬂi¢tdmawmd-ﬂaﬁm5&mxsmdtogn&ipbm-

purification y| I% (t]E‘e title. c npoun Stém/ 257 8 M+

4-Chloro-3- ( le%‘r‘é‘}P lyen%ig’\é] pé)rtl1 Gine JXCar I&ghy eTFDA‘e erlo)dln%';?r?el(370
mg. 0.873 [anyvas added to a stirred solution of [4-
chloro-3-(tetrahydro-pyran-2-yloxymethyD-pyridin-2-yl]-methanol (150 mg. 0.582 mmol) in 10 THF (5
mL). After stirring for 2 h at room temperature the reaction was concentrated. Sat. NaHCO3 solution
(20 mL) was afistathpled éﬁt’sac&ﬁxthee‘fs tiro s 3Atd ikt ddo 86 Paink thylede@rbatkyl @ld apyaleled sylyere

dried over Na2 tﬁ)!] 8flltfzred a ﬁonce tr g in vacuo. The resulting titte compound was used for the

next reactidi i outjburl?'f:na?t M7 %‘gl'?e[M+H+] 15

10 A. 3,5-Dichloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine 1-oxide
3-Chloroperoxybenzoic acid (mCPBA, 1.32 g, 7.66 mmol) was added to a stirred solution
of 3,5-Dichloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine (200 mg, 0.766 mmol) in DCM
(5 mL). After stirring for 3 h at RT the solvent was removed in vacuo and the residue was
partitioned between DCM (50 mL) and 2 N NaOH solution (50 mL). After extraction of the
15  organic layer with water (50 mL) the organic layer was dried over Na,SO,, filtered, and
concentrated in vacuo. The resulting title compound was used for the next reaction without

purification. MS (m/z): 278.0 [M+H"].

B. (2-Amino-3,5-dichloro-pyridin-4-yl)-methanol

20 A mixture of 3,5-Dichloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine  1-oxide
(133 mg, 0.48 mmol) and p-toluenesulfonyl chloride (238 mg, 1.25 mmol) in pyridine
(10 mL) was heated to 40°C for 1d. p-toluenesulfonyl chloride (92 mg, 0.48 mmol) was
added and the solution was heated to 56°C for 5 h. The solvent was removed in vacuo and the
residue was dissolved in 2-amino-ethanol (5 mL). After stirring for 3 d at 40°C the solvent

25  was removed in vacuo and the residue was partitioned between DCM (20 mL) and a sat.
solution of NaHCOj3 in water (20 mL). After extraction of the aqueous layer with DCM
(2 x 20 mL) the organic layer was dried over Na,SOs, filtered, and concentrated in vacuo. The
residue was purified by reversed phase HPLC using a gradient of acetonitrile in water with
0.1% TFA. Upon storage of the HPLC fractions for 3 h at RT the THP ether was cleaved to

30 give the title compound as the TFA salt. MS (m/z): 193.1 [M+H"].



E. 144-Chloro-3-(tetrahydro-pyran-2-yloxymethyD-pyridin-2-ylkethanol MeMgBr (3.0 M in
Diethylether. 582 4. 1.75 mmol) was added to a stirred solution of
4-Chloro-3-RedaHpdrtei3Pran-2-yloxymethyD-pyridine-2-carbaldehyde (149 R&d/EX2E$ISM0in THF (6
mL). After stirring for 10 mm at room temperature sat. NaHCO3 solution (30 mL) 20 was added and
extracted three times with DCM (50 mL). The combined organic layers were dried over Na2S04.
filtered. and concentrated in vacuo. The residue was pb?‘ﬁed by flash chromatography on silica gel
(elution with a gradient of ethyl acetate and MeOH) to give the title compound. MS (m/z): 271.8 [M+14].

25F. 1-0- { 4 -Chi3®DBithibHydnborpnidthplrmaalis-Y4)kdmmnethy |- quinolin -8-yloxymethyl] - pyridin-2-y0
A R MBI AR o cie v
2-hydroxy- S(O(iﬂmmmthr(ggo?sﬂngsﬁrﬂﬁesmnﬁ]ﬁécdmhim@ﬁ}dzhhmynﬁhbﬂgmﬁdme The resulting title
;Ilniréﬁiltﬂyl g’é’tec:;gl}r%jat%'noyg%{—?pyn IOX or?a'(?é[leEl %ﬁéﬁﬁ g%l Sﬁt cgnl\\/desr %{1 %ozthle'%ﬁ\gﬁgg]according
to the Synthesis of 1-(3- chloromethyl 4 methyl-pyridin-2-ylmethyl)-3- trifluoromethyl-1H-pyridin-2-one .
subsequent COBP"I‘]Q @g%Eﬁ%}m}:ﬁrlﬁéﬁg@knggfethyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-2-ylamine
4-Imidazol-1-yl-2-methyl-quinolin-8-ol (8.7 mg, 0.036 mmol) was alkylated with 3,5-
dichloro-4-chloromethyl-pyridin-2-ylamine (7.7 mg, 0.036 mmol) according to the synthesis
10  of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline at 50°C for 1 d.
Purification by reversed phase HPLC using a gradient of acetonitrile in water with 0.1% TFA
yielded the title compound as the TFA salt. MS (m/z): 414.0 [M+H").

Example 247 and 248: Synthesis of dimethyl-carbamic acid 6-amino-5-chloro-4-[2-

15  methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-pyridin-3-ylmethyl ester and
dimethyl-carbamic acid 2-amino-5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-
quinolin-8-yloxymethyl]-pyridin-3-ylmethyl ester

A. Dimethyl-carbamic acid 6-amino-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-
20  pyridin-3-ylmethyl ester and dimethyl-carbamic acid 2-amino-5-chloro-4-(tetrahydro-pyran-
2-yloxymethyl)-pyridin-3-ylmethyl ester

Dimethyl-carbamic acid 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ylmethyl

ester was converted to the N-oxide according to the synthesis of 3,5-dichloro-4-(tetrahydro-

25  pyran-2-yloxymethyl)-pyridine 1-oxide. The resulting residue was reacted with p-
toluenesulfonyl chloride and 2-amino-ethanol according to the synthesis of (2-amino-3,5-
dichloro-pyridin-4-yl)-methanol with the exception that the reaction in 2-amino-ethanol was

done at 40°C for 2.5 h. The residue was purified by reversed phase HPLC using a gradient of
acetonitrile in water with 0.1% TFA. Upon storage of the HPLC fractions for 3 h at RT the

30 THP ether was cleaved. This gave the two title compounds as pure compounds in form of

their TFA salts. MS (m/z): 259.9 [M+H"] and MS (m/z): 259.9 [M+H"].
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pyran-2-y1)-4-(tetrahydro-pyran-2-yloxy)-1H-pyrazol-3-ylkquinolin-8-ol according to the synthesis of
8-(3.5-dichldY& gy ed2Y Imethoxy)-4-imidazol-1-y1-2-methyl-quinoline andSEHR2YHEM2dEprotection
and purification according to the synthesis of 1-{4-methyl-3-[2methyl-4-(4-methyl-
H-pyrazol-3-y1)-quinolin-8-yloxymethylkpyridin-2-ylmethyl } -3- 5trifluoromethy1-1H-pyridin-2-one
yielded the title compound as the TFA salt. MS (rn/z): ﬂflé.o [M+H]. Example 754: Radioligand binding
assay 10The following assay is defined herein as a standard in vitro B2 receptor binding assay. The
pharmace uticalBuﬂﬁyenhydemﬂmmidsaofdbiaﬂhmnﬁimhlmmdichlemmtﬂgtqmmdimﬂaﬁmmm d:ls@rfollowing

assay for BK BR2.rec ct|VLt B receptQr d|n ssay. is rmed usi the ow
experimental Eéf gfg% aé?bn bu sllgt(sg o?‘p nﬁyéfg’é’@?% rﬂﬁlﬂf 4@’& % 1%
glucose, 1%18.658g B6A7 BmNbI)a@ds’z ch]rammav&;qlCMﬂpISOOh vaithcialiogyitg Mhlmmmheﬁlsnwr 3,5-
bacitracin, henanthrolin,.100 1.LM capto r|I efore startin the ex ent 3H]3K is
added to ogéi‘rcné %;}%‘gﬁ?&%ﬁ}%@.gﬁ”&‘ﬁe V\frh,&d ‘E]ltt IE) compgu Sto mcug ({IOI’] ufrer énﬁ
prepalﬁtloriefatﬁeﬂalrldﬂouhltcxlslmﬂéhnbEZOMSa(rih&)an/V&i(ﬂJc}(/IsrdaI+ llion of the individual test compounds in
DMSO was diluted in 90 uL DMSO, resulting in a compound concentration of 1 rnM in 100% DMSO.

7.5 uL of this (1 mM) compound solution was then added to 242.5 p.d., of incubation buffer (contains 2
nM [31]3K, seeE:aD@u&)h;ﬂa&akﬂmgﬁn acid2-aerhefratiloondectitatimmettiy3OpfRiidlin 3L§] kibthyd egperund

solution was pﬁl?r?erteh learal()ja%IH(c)n g(fn?i 56“‘ of th% oroCéP W}pcﬁg%(ljn?eqwtiony'{'?dm 3-ylmethyl ester
(4 mg, 0.015 mmol) was chlorinated with SOCI, according to the synthesis of 3,5-dichloro-4-
10  chloromethyl-pyridine. The resulting title compound was used for the next reaction without

purification. MS (m/z): 277.9 [M+H"].

D. Dimethyl-carbamic acid 6-amino-5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-
quinolin-8-yloxymethyl]-pyridin-3-ylmethyl ester
15 4-Imidazol-1-yl-2-methyl-quinolin-8-ol (17.1 mg, 0.071 mmol) was alkylated with
dimethyl-carbamic acid 6-amino-5-chloro-4-chloromethyl-pyridin-3-ylmethyl ester (19.7 mg,
0.071 mmol) according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-
1-yl-2-methyl-quinoline. Purification by reversed phase HPLC using a gradient of acetonitrile
in water with 0.1% TFA to give the title compound as the TFA salt. MS (m/z): 480.9 [M+H'].
20
E. Dimethyl-carbamic acid 2-amino-5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-
quinolin-8-yloxymethyl]-pyridin-3-ylmethyl ester
4-Imidazol-1-yl-2-methyl-quinolin-8-ol (3.7 mg, 0.015 mmol) was alkylated with
dimethyl-carbamic acid 2-amino-5-chloro-4-chloromethyl-pyridin-3-ylmethyl ester (4.2 mg,
25  0.015 mmol) according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-
1-yl-2-methyl-quinoline. Purification by reversed phase HPLC using a gradient of acetonitrile
in water with 0.1% TFA to give the title compound as the TFA salt. MS (m/z): 480.9 [M+H"].

Example 250: Synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-(2-methoxy-thiazol-4-
30  yl)-2-methyl-quinoline



25 247.5 iL incubation buffer. Based on these 30 jiM and 10 I.LM compound solutions in incubation
buffer, further dilutions were prepared by serial 1:10 dilution with incubation buffer (containing 2 ttM
[BH]I3K, sea¥dh8y1d6ep% resulting in 3, 1, 0.3, 0.1, 0.03, 0.01, 0.003 and OPOTIEB28E¥A3dOUNd
solutions. For determination of non-specific binding 1.25 RI, of a 10 mM BK solution was added to
248.8 RI., incubation buffer (contains 2 nM [3H]I3K). For 30 determination of total binding, incubation
buffer with [3H]3K but without compound was used. Bdsifle of compounds to be tested, appropriate
controls were prepared in the same way. WO 2008/116620PCT/EP2008/002316 174 Procedure:

Coating with c&llsdedGaigelt m&cspw&mayﬁmeeafeamdmusmm%m@wmmqmmm -ih PBS
for at least 1 r. Afte War HEIC293 cells t ex blnant man BZ 0
pmol/mg p%?gfﬁl; d@%%ﬁ:u 1621 eld‘%?i ? %h ?& F%BP%X%HW AN v&:é;are&hed
\{\;asﬂ steps: Om%fnml)leU Attayﬂy]/plﬂesﬂﬁt&:dAf patiaderan@ Yh@ m%tuﬁeomadmml)/l\(/amdlréinﬁveli%gsnig ad
channe of a was e. Afterwa G st solution ilute
pH adjuste bi(?gg 4% b‘@@%‘f%ﬁﬁ 8%Ee§%1£ %fa? %6(UI’(11[I| We?lIsciallcrerha‘i‘fafslIedﬁ1 A
wash procedeue imdapeatstliGetwmspurililibationersitt phaseBIR1cCaninie agradiediO6F atetamiridé ihe
incubation buffer ¢ 1- nd serial dilutions of.te ntr 50 uM
K. resmecKEt NI A A G e O e BRI AR o A e S L 3.
incubation 15 medium was removed and the cells were Washed 4 times Wlth ice-cold PBS. In order to
dissociate surfgce-bgung !gH] 00 .[IL 012 I\{I acid/ }[)Ia 71%%? add 1
subsequently, % balion st pconolré)ef mute he supematants
were transfgﬁmﬂiiﬂ&ﬁdﬁjaﬁ@mll]qmﬁdmmmﬂ}sémﬂﬂm}mpﬂmdldm&bﬁdbdmach and the amount

of [3]1-01]BK was determined by analysis in a beta-counter (cpm,

A. N-(5-Chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-3-methyl-succinamic acid methyl
ester
A mixture of C-[5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-methylamine
(15.3 mg, 0.060 mmol), HBTU (33.9 mg, 0.089 mmol), (R)-(+)-methylsuccinic acid 4-methyl
15  ester (13.1 mg, 0.089 mg) and DIPEA (30.4 pL, 0.179 mmol) in DMF (0.50 mL) was stirred
at RT for 1d. The solvent was removed in vacuo and the residue was partitioned between
DCM (2 mL) and an aqueous phosphate buffer solution (pH 7, 2 mL). After extraction of the
aqueous layer with DCM (4 x 2 mL) the organic layer was dried over Na;SO,, filtered, and
concentrated in vacuo. The residue was purified by reversed phase HPLC using a gradient of
20  acetonitrile in water with 0.1% TFA. Upon storage of the HPLC fractions for 3 h at RT the
THP ether was cleaved to give the title compound as the TFA salt. MS (m/z): 300.9 [M+H"].

B. N-(5-Chloro-4-chloromethyl-pyridin-3-ylmethyl)-3-methyl-succinamic acid methyl

ester
25 N-(5-Chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-3-methyl-succinamic  acid methyl
ester (1.39 mg, 0.0046 mmol) was chlorinated with SOCI, according to the synthesis of 3,5-
dichloro-4-chloromethyl-pyridine. The resulting title compound was used for the next

reaction without purification. MS (m/z): 318.9 [M+H'].

30 C. 1-{5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-3-ylmethyl}-3-methyl-pyrrolidine-2,5-dione



20 counting time 1 min). For analysis of results, the cpm determined for non-specific binding were
subtracted from the total counts and the cpm values for each compound dilution were used for curve fit
and IC50 caMQ12f8.16620The compounds shown in Examples 1-465 have R&dHERMSARIHis assay
and found to 25 exhibit IC50 values of less than or equal to 5 micromolar. Most preferred compounds
of formula (I) exhibited 1050 values of less than 50 nanomolar. Example 755: Calcium mobilization
assay Inhibitory effects of test compounds on BK-Hédiated calcium mobilization were tested on
30 HF-15 primary human fibroblasts. WO 2008/116620PCT/EP2008/002316 175 Preparation of

cell-coated plageBradaktsiabiyigeiidtaydedsinaiin sl (fr(dygz, BO00RH ifad) wel albplatatyevitR)Nvére
added per well of ck, clear bottam 96 well plate. After incubation.overnight,.cells wer shed
it 1S Hory Bl P H T B oS SOOIE AP Amekiy) seber 1 TR
dye (Ca3, blotkeamb deasdagitbiahasyidiasngod 8-8 Sidigiobepigitinreidmadded y)et-ineil azelils
then were incuhated. for 60. minutes,at 37C., Preparati f serial dilutions and in ion with test
compound£”§§§§g§%\¥{5qmﬂ?§f§ck‘§%ﬁftifnds i gg%nﬁﬁn °an%‘/pF8Y8|’ﬁft‘?oH§ ?ﬁel%&%igl\%gﬁgifa
necessary)gradiéalt biSaddtdittHoinashesmwithun ik HAcgattotheatitl p ropeyeanih A0BROTIMSalt. MS
Concentrazg.gﬁgggémgs d 10 was chosen to be between 2 mM and 1 nM, dependent on the
| gef

optimal co r each compound. 2.5 pL of the compound/control dilutions then were
added per well of the cell-coated assay plate, already containing 200 p.L HBSS/dye solution.

e e B o e 12 RIS} 3R
trifluoromethyl-pyrazol-1-yl)-quinoline
10
A. 4-Hydrazino-2-methyl-quinolin-8-ol
A mixture of 4-chloro-2-methyl-quinolin-8-ol (0.10 g, 0.51 mmol) and hydrazine
monohydrate (0.75 mL, 15 mmol) in dioxane (10 mL) was heated to reflux for 4 d. The
solvent was removed in vacuo and the residue was purified by flash chromatography on silica

15  gel (elution with DCM/methanol/conc. aqueous NHj 5:1:0.033) to give the title compound.
MS (m/z): 190.1 [M+H'].

B. 2-Methyl-4-(5-trifluoromethyl-pyrazol-1-yl)-quinolin-8-ol
A mixture of 4-hydrazino-2-methyl-quinolin-8-ol (21 mg, 0.11 mmol) and 4-ethoxy-
20 1,1,1-trifluoro-but-3-en-2-one (16 uL, 0.11 mmol) in ethanol (0.5 mL) was heated to 75°C for
30 min. The solvent was than removed in vacuo and the residue was redissolved in acetic acid
(0.5 mL). After the addition of concentrated H,SO4 (20 uL) and stirring for 1 h at 100°C, the
reaction mixture was cooled to room temperature and a mixture of Na;CO; (0.40 mg, 3.8
mmol) in water (1 mL) was added. The reaction mixture was then concentrated in vacuo and
25  the residue was partitioned between DCM (10 mL) and water (5 mL). The pH of the aqueous
layer was adjusted to 10 by the addition of saturated aqueous NHj3 solution and the aqueous
layer was extracted with DCM (1 x 320 mL). The combined organic layers were dried over
Na,SOq, filtered, and concentrated in vacuo to give the title compound. MS (mv/z): 294.2
[M+H1.
30
C. 8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(5-trifluoromethyl-pyrazol-1-yl)-

quinoline



/controls for 25 minutes, calcium mobilization was tested in a Flexstation device (Molecular Devices).
20 seconds after start of the continous recording of fluorescence signals, 50 pL of a 25 nM BK solution
in HBSS weWOL48&d1pe0well by the liquid-handling system of the device. H&EHRIBPREM3AIting peak
over baseline (relative fluorescence units [RFU] max-min) was 20 used for calculation of inhibitory
effects of test compounds on BK-mediated calcium mobhilization. Percent inhibition was calculated by
comparison of the obtained RFU max-min values for the Blanks (only BK, no antagonist) with the
values obtained for the antagonist-treated cells. Percent inhibition values each referring to a certain
concentration Fhanagethsl-weetusewfomethykeiraral -IC80-qaloalati8rol2 6Mbangreldrrpthempaunds

of formula hiQited 1C50 values of less.th rin thi he fea f the
present inve]ﬁ'eiféﬁe%i%%?gélg %nt?r%les%%%ﬁzsé io n, tﬁ’%@%@géﬁ& 01 r %ﬁgﬁ%ﬁg 3 %é%%‘éﬁé%gb%%igely
and in any2:amathiphtjomohiescof giatatdit tonpalizdas tthe 36 AnsalhtMiS im/a)idss Divs Hhdreof.
LICSI.LP 176 Claims 1.A Compound of the formula (1): 0) or a pharmacologically acceptable salt,

solvate, or hydrate thereof, wherein
5 Example 281: Synthesis of N-{5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-

quinolin-8-yloxymethyl]-pyridin-3-ylmethyl}-N-(2,3-dihydroxy-propyl)-isobutyramide

A. [5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ylmethyl]-(2,2-dimethyl-
[1,3]dioxolan-4-ylmethyl)-amine

10 Acetic acid (133 pL) and NaBH3;CN (14.8 mg, 0.235 mmol) were added to a stirred

solution of 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine-3-carbaldehyde (40 mg,

0.157 mmol) and 2,2-dimethyl-1,3-dioxolane-4-methanamine (203 pL, 1.57 mmol) in MeOH

(1 mL). After stirring for 2 h at room temperature the solvent was removed in vacuo and the

residue was partitioned between DCM (10 mL) and saturated NaHCO; solution (10 mL).

15  After extraction of the aqueous layer with DCM (2 x 10 mL) the combined organic layers

were dried over Na,SO,, filtered, and concentrated in vacuo. The resulting title compound

was used for the next reaction without purification. MS (m/z): 370.9 [M+H'].

B. N-(5-Chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-N-(2,2-dimethyl-[1,3]dioxolan-4-
20  ylmethyl)-isobutyramide and  N-(5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-N-(2,3-
dihydroxy-propyl)-isobutyramide
DIPEA (49.5 uL, 0.291 mmol) and isobutyryl chloride (21.4 pL, 0.204 mmol) were
added to a stirred solution of [S-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-
ylmethyl]-(2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)-amine (54 mg, 0.146 mmol) in THF
25 (3 mL). After stirring for 1 h at room temperature the solvent was removed in vacuo and the
residue was purified by reversed phase HPLC using a gradient of acetonitrile in water with
0.1% TFA. Upon storage of the HPLC fractions for 3 h at RT the THP ether was cleaved and
the dioxolane was partially cleaved. This gave a mixture of the two title compounds as their
TFA salts. MS (m/z): 357.0 [M+H'] and MS (m/z): 317.0 [M+H'].
30



A is a 6-membered heteroaryl having from 1 to 3 heteroatoms each independently selected from N or
0, wherein said 6-membered heteroaryl is substituted with from 2 to 4 substituents each independently
selected froMha83eH&®bm, oxygen atom, hydroxy, cyano, amino, nitro, mBfCHBI3O&PR3Afkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl,
aralkyl, or heteroaralky-1; R5 is halogen atom, hydroxy, cyano, nitro, mercapto, alkyl, alkenyl, alkynyl,
or heteroalkyl; R' is optionally substituted alkyl; optiona‘l?fysubstituted alkenyl; 5-membered
heteroeycloalkyl having from | to3 heteroatoms each independently selected from N, O or S, or
cycloalkyl, wheein said%Chéonivdrebll trebmatby tipwtidih ef-yholethid ) Vs (3 b dimethy (ith3fdiox 6l an-3-

substituents, each independently selected fro logen ajom, 0X tom, hvdro inOo,
nitro, mercap 5,&1 AN ﬁ%%rﬁn é)?l?ynyl,aﬁgterozYl'zﬁfctg/%fgéll‘Rfr/ﬁj ﬂ%%ﬁ%ggy%r%%rﬁ%}ﬁ'af%%?@@%], -
hetcroalkytdiptdedkytpaoply Ivtebosyrdnadekyl, or heteroaralkyl; 5- memberedheteroaryl having from | to
4 heteroatoms gach independently cted fragm N, 0 or S wherein.said >-membegredheteroanyl is
ubstiuted witkof OGO L PP e R A R A R S e
atom, ﬁﬁygﬁmeW@mﬂmh)eiﬁahd%waMdea ?mpto,mbm&erﬁﬂhﬁdiww?t;éMka@F-i- |
optionally sybstitu or.optionally substitut etergary), Qr Fe is, 5-membegred heterocycloalky
having fror#ﬁfl ?éﬁgﬁﬁﬂ%gfglr%@égx i”ﬁ%}éﬁﬁé‘éﬁ%ﬁ%’ gjel}gac eégf? nrlr%’l\l%ﬁm (ﬁé 183 cﬁ(\%ﬁna{%g

ontN, 0 or S. or cycloalkyl, wherein
said 5-memiitresDiEicaccycloatkyd thecypiohdsid isf St sdichbmtordticlitorometb y-pyubidingewithe O],

independentl I from en atom. oxygen a dr cyano, aming, nitre..mercapto
oy alkornt At P T oo R SR NG SAMTBT VIS LS R
aryl, heteroaayﬁmaﬂighpthﬁmmimkMS)(xﬁﬁmﬁﬁbé}éMh&{]rmaiMSa(wMg) fA3.Q (4Hgteroatoms

each 'Bdependently selected from N, O or S. wherein said 5-membered heteroaryl is substituted with
from 0°to 4 substituents each independently selected from halogen atom, oxygen atom, hydroxy,

cyano, amino, Bitro, rﬂér{ﬁa@bloadeﬁl-,[24hmthyla}k@ﬁmﬁﬁmb%&mmeﬂgd)kquimd@arﬁwbmwkwhﬁlﬂe
e G 0 S ARl B oo s
atom; and RI7#4-hyitagpdl stbhroretybgamatonf-ol (12 mg, 0.050 mmol) was alkylated with a
mixture of N-(5-chloro-4-chloromethyl-pyridin-3-ylmethyl)-N-(2,2-dimethyl-[1,3]dioxolan-4-
15  ylmethyl)-isobutyramide and  N-(5-chloro-4-chloromethyl-pyridin-3-ylmethyl)-N-(2,3-
dihydroxy-propyl)-isobutyramide (17 mg, 0.045 mmol) according to the synthesis of 8-(3,5-
dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline. After 1d at RT the
solvent was removed in vacuo and the residue was purified by reversed phase HPLC using a
gradient of acetonitrile in water with 0.1% TFA. This gave the title compound as the TFA

20  salt. MS (mv/z): 538.1 [M+H'].

Example 292: Synthesis of N-{4-methyl-3-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-
quinolin-8-yloxymethyl]-pyridin-2-ylmethyl}-isobutyramide

25 A. 4-Bromo-2-chloro-nicotinic acid methyl ester
A solution of 4-bromo-2-chloro-pyridine (4.5 mL, 41 mmol) in anhydrous THF (60 mL)
was added dropwise to a stirred solution of lithium diisopropylamide (1.8 M in THF, 25 mL,
45 mmol) in anhydrous THF (60 mL) at -85°C. After stirring for 30 min at -80°C, the reaction
mixture was added dropwise via cannula to a stirred solution of methylchloroformate (31 mL,
30 400 mmol) in anhydrous THF at -80°C. After stirring for 50 min at -80°C, the reaction was
quenched by the addition of concentrated aqueous NaHCO;3; (90 mL), and subsequently
diluted with EA (250 mL). The organic layer was dried over Na,SO,, filtered, and



2.The compound according to claim 1, wherein heteroaryl A comprises 1 to 3 nitrogen atoms. 3.The

compound according to claim 1 or 2 herein Ais MOBL P 178 wherein Wis N, NO or CR9; Y is N,
NO or CR2;WO 2008/116620 PCT/EP2008/002316

160

concentrated in vacuo. The residue was purified by flash chromatography on silica gel

(elution with hexane/EA 4:1) to give the title compound. MS (m/z): 252.0.1 [M+H].

B. 2-Chloro-4-methyl-nicotinic acid methyl ester

5 ZnMe; (2.0 M in toluene, 15.5 mL, 25 mmol) was added to a stirred mixture of 4-bromo-
2-chloro-nicotinic acid methyl ester (9.6 g, 38 mmol) and Pd(dppf)Cl, (0.50 g, 0.61 mmol) in
anhydrous dioxane (180 mL). After stirring for 8 h at 70°C, the reaction mixture was cooled
to room temperature, MeOH (15 mL) was added and the solvent was removed in vacuo. The
residue was partitioned between EA (300 mL) and water (50 mL). Concentrated aqueous HCI
10  was then added until the emulsion became homogeneous. The organic layers were dried over
Na,SOQ,, filtered, and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (elution with hexane/EA 2:1) to give the title compound. MS

(m/z): 186.0 [M+H'].

15 C. 2-Cyano-4-methyl-nicotinic acid methyl ester
A suspension of 2-chloro-4-methyl-nicotinic acid methyl ester (2.64 g, 14.3 mmol) and
CuCN (6.4 g, 71 mmol) in NMP (5.3 mL) was heated to 180°C for 30 min. The reaction
mixture was then cooled to room temperature and diluted with water (80 mL). After vigorous
stirring for 16 h, the suspension was centrifuged and the precipitate suspended in a solution of
20  FeCls:6 H,O (5.8 g, 21 mmol) in aqueous HCI (4 M, 80 mL). After vigorous stirring for 1 h,
the suspension was extracted with DCM (3 x 70 mL). The organic layer was dried over
Na;S04/Na,COs, filtered, and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (elution with EA/DCM 1:10) to give the title compound. MS
(m/z): 177.0 [M+H".
25
D. (2-Aminomethyl-4-methyl-pyridin-3-yl)-methanol
A solution of AICIl; (0.15 g, 1.1 mmol) in anhydrous THF (1.1 mL) was added dropwise
to a stirred solution of 2-cyano-4-methyl-nicotinic acid methyl ester (0.10 g, 0.57 mmol) at -
35°C. DIBAL (1.5 M in toluene, 3.0 mL, 4.5 mmol) was then added at -95°C. The reaction
30  mixture was allowed to warm to 4°C over 5 h and was then quenched by the addition of water
(0.20 mL) at -20°C. ACN (17 mL) and concentrated aqueous NHj (1.4 mL) was added to the

mixture. After vigorous stirring for 30 min, the suspension was centrifuged and the precipitate



Z is N, NO or CR3; the proviso that at least one of W, Y or Z is N or NO; R1 is halogen atom, hydroxy,
cyano, amino, nitro, mereapto, alkyl, alkenyl, alkynyl, heteroalkyl, or heteroalkylcycloalkyl; R2 is
hydrogen at¥® 2898t&6820 halogen atom, cyano, nitro, mercapto, alkyl, alke R TARIH0BI3heteroalkyl;
R3 is hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl,
heteroalkyl, cyctoalkyl, heterocycloalkyl, alkyleyeloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl,
or heteroaralkyl; Rl is halogen atom, hydroxy, cyano, alftho, nitro, mercapto, alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl,
or heteroaruipdnded ROassblictiogest AGN, (5l agen aid raomtebiraithlkyhedhe Dty p@uhdocaidiag to
any of Clalr\rz]isgcl)tr%% s\./‘}/ljx]ggegl r}olig Sm&i'f tphéL Z\?s%'e%:sLion was centrifuged. The combined supernatants were

concentrated in vacuo to give the title compound. MS (m/z): 153.0 [M+H"].

5 E. N-(3-Hydroxymethyl-4-methyl-pyridin-2-ylmethyl)-isobutyramide
A solution of isobutyryl chloride (29 pL, 0.276 mmol) in DCM (0.20 mL) was added to a
vigorously stirred mixture of (2-aminomethyl-4-methyl-pyridin-3-yl)-methanol (30 mg, 0.20
mmol) in DCM (1.0 mL) and aqueous Na,CO; (1 M, 1 mL) at 0°C. After stirring for 30 min
at 0°C, DCM (10 mL) and water (1 mL) was added, and the aqueous layer was extracted with
10 DCM (1 x 10 mL). The combined organic layers were dried over Na,SOs, filtered, and
concentrated in vacuo. The residue was purified by flash chromatography on silica gel

(elution with MeOH/DCM 1:20) to give the title compound. MS (m/z): 223.0 [M+H"].

F. N-{4-Methyl-3-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
15  pyridin-2-ylmethyl}-isobutyramide
Conversion of N-(3-hydroxymethyl-4-methyl-pyridin-2-ylmethyl)-isobutyramide (29 mg,
0.13 mmol) into the corresponding chloride according to the synthesis of 3,5-dichloro-4-
chloromethyl-pyridine and subsequent reaction with 2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-
quinolin-8-ol according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-
20  1-yl-2-methyl-quinoline yielded the title compound as the TFA salt. MS (m/z): 444.1
[M+H").

Example 303: Snythesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(5-methyl-
[1,3,4]thiadiazol-2-ylsulfanyl)-quinoline

25
A. 2-Methyl-4-(5-methyl-[1,3,4]thiadiazol-2-ylsulfanyl)-quinolin-8-ol
A mixture of 4-chloro-2-methyl-quinolin-8-ol (10 mg, 52 pmol) and 5-methyl-
[1,3,4]thiadiazole-2-thiol (6.9 mg, 52 pmol) in MeOH (0.3 mL) was heated to 80°C for 1.5 h.
The solvent was removed in vacuo to give title compound. MS (m/z): 289.9 [M+H'].
30

B. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(5-methyl-[1,3,4]thiadiazol-2-

ylsulfanyl)-quinoline



Aa.:1=A4 A2 Ise, A5 NNAI 11\ R.12 wherein Al, A2, A3, A4, and A5 are each independently selected
from 0, S. N, N-H, NO, C, or C-H; and R11 and R12 are each independently selected from hydrogen
atom, halog@®28i1 tegalroxy, cyano, amino. nitro, mercapto, alkyl, alkenyl! PAIRYER20082062k0l Ky,
cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or
beteroaralkyl. 5.The compound according to any of clailrgés 1 to 3, wherein R6 is wherein MCSL 180

2-Methyl-4-(5-methyl-[1,3,4]thiadiazol-2-ylsulfanyl)-quinolin-8-ol (15 mg, 52 umol) was
alkylated according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-

2-methyl-quinoline to give the title compound as the TFA salt. MS (m/z): 448.9 [M+H1.

5 Example 319: Synthesis of  4-(5-chloro-thiazol-4-yl)-8-(3,5-dichloro-pyridin-4-

ylmethoxy)-2-methyl-quinoline

A. (4-Bromo-5-chloro-thiazol-2-yl)-carbamic acid tert-butyl ester
Lithium diisopropylamide (1.8 M in THF, 19.8 mL, 35.6 mmol) was added dropwise to a
10  stirred solution of (5-bromo-thiazol-2-yl)-carbamic acid fert-butyl ester (Kuo, Gee-Hong; et
al. J Med. Chem. 2005; 6; 1886 — 1900) (3.00 g, 10.8 mmol) in anhydrous THF (75 mL) at
0°C. After stirring for 30 min at 0°C, a solution of 1,1,1,2,2,2-hexachloro-ethane (8.43 g, 35.6
mmol) in anhydrous THF (45 mL) was added dropwise at -90°C. The reaction mixture was
allowed to warm to -10°C and was then quenched by the addition of concentrated aqueous
15 NH4CI (15 mL). The mixture was concentrated in vacuo and the residue was partitioned
between DCM (100 mL) and water (30 mL). The aqueous layer was extracted with DCM (2 x
50 mL) and the combined organic layers were dried over Na;SOs, filtered, and concentrated
in vacuo. The residue was purified by flash chromatography on silica gel (elution with
DCM/hexane 2:1) to give the title compound. MS (m/z): 314.6 [M+H1.
20
B. 4-Bromo-5-chloro-thiazole
(4-Bromo-5-chloro-thiazol-2-yl)-carbamic acid fert-butyl ester (1.28 g, 4.06 mmol) was
dissolved in a 1:1 mixture of TFA and DCM (10 mL). After stirring for 1 h at room
temperature, the reaction mixture was concentrated in vacuo and the residue was partitioned
25  between DCM (50 mL) and aqueous concentrated NaHCO; (15 mL). The organic layer was
dried over Na,SO,, filtered, and concentrated in vacuo. The residue was dissolved in
anhydrous THF (15 mL) and 2-methyl-2-nitrosooxy-propane (0.73 mL, 6.1 mmol) was added
dropwise. After stirring for 1 h at 60°C, the reaction mixture was concentrated in vacuo. The
residue was purified by flash chromatography on silica gel (elution with DCM/hexane 1:2) to
30 give the title compound.

C. 4-(5-chloro-thiazol-4-y1)-8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-quinoline



R' I and RI2 are each independently selected from hydrogen atom, halogen atom, hydroxy, cyano,
amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl,
heteroalkylWEGANMYI &3, heteroaryl, aralkyl, or heteroaralkyl. 6. The comp8GHERW BN %0 any of
claims 3 to 5, wherein fe is selected from heteroalkyl, heterocycloalkyl, heteroalkylcycloalkyl, aralkyl or
heteroaralkyl; W is CR9; Y is N, NO or CR2; Z is N, NO or CR3; with the proviso that at least one of Y
or Zis N or NO; Rl is halogen atom, hydroxy, cyano, -d—6@:i-C6aIkyI or Cl-C6alkyl; R2 is hydrogen
atom, halogen atom, hydroxy, cyano, -0- CI-C6alkyl or Ci-C6alkyl; and R3 is hydrogen atom, halogen

atom, hydroxygmqﬂ’mg&sﬁ yr ot -0 Aoy thi adédd . (T0Ting, ci0ryooohdrate 8 (31 wichigropptadmsi3 to

?Yt\jv flllevrve_lg gﬁ%f%ﬁ%iﬁ%g féﬁ&l&%%%‘i%ﬁ%‘l R écSlaYﬁ%Oshlﬁ%Ee tr)ﬁéygécNoFr{(%h%le\{ﬁg I;{yk%ithesis
of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(4-methyl-thiazol-5-yl)-quinoline
yielded the title compound as the TFA salt. MS (m/z): 437.9 [M+H'].

5 Example 430: Synthesis of N-{4-chloro-3-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-

quinolin-8-yloxymethyl]-pyridin-2-ylmethyl}-isobutyramide

A. 2.4-Dichloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine
2.4-Dichloro-pyridine-3-carbaldehyde (1.565 g. 8.89 mmol) was reduced to (2.4-dichloro-
10  pyridin-3-yl)-methanol according to the procedure described for the preparation of (3.5-
dichloro-pyridin-4-yl)-methanol and subsequently protected with the THP-group according to
the procedure described for the preparation 3-bromo-5-chloro-4-(tetrahydro-pyran-2-
yloxymethyl)-pyridine to provide the title compound.

15 B. 4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine-2-carbonitrile
2.4-Dichloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine (455 mg. 1.74 mmol) was
dissolved in a mixture of DMF (3 mL) and water (30 pL). The following reagents were added
subsequently: zinc cyanide (112 mg. 0.95 mmol). zinc dust (9.1 mg. 139 pmol). zinc acetate
(25.5 mg. 139 pmol). 1.1'-bis(diphenylphosphino)ferrocene (58 mg. 104 umol) and
20 tris(dibenzylideneacetone)palladium (0). The reaction mixture was degassed two times and
afterwards heated at 95 °C for 4 h. The solvents were removed in vacuo and the residue was
partioned between water (20 mL) and EtOAc (20 mL) and extracted with EtOAc (3 x 20 ml).
The combined organic layers were washed with brine and dried over Na;SO;. filtered. and
concentrated in vacuo. The residue was purified by flash chromatography on silica gel
25  (elution with hexane / EtOAc 10:1 > 5:1) to give the title compound. MS (m/z): 253.0
[M+H"].

C. N-[4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethyl]-isobutyramide
4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine-2-carbonitrile (30 mg. 0.12 mmol)
30 was dissolved in a mixture of MeOH (0.75 mL) and THF (1 mL). CoCl, hexahydrate (56 mg.
0.24 mmol) and NaBH, (45 mg. 1.19 mmol. dissolved in 1 mL MeOH) were added. After
stirring for 8 min at RT sat. NaHCO; solution (1 mL) and isobutyryl chloride (125 pL. 1.19



Re, -Ya-O-CO-NRaRDb, -Ya-CO-NRaRh, -Ya-CO-NReL, -0- Ya-CO-NRaRb -Ya-NRe-CO-L, -
-Ya-NRe-S02-NRaRb, -Ya-S02-NRaRDb, or-Ira-NW- S02-Re, wherein M C LL, P 181 le is hydrogen
atom, CI-CaaR008216%3lkenyl, C2-C6alkynyl or is joined to Rb to form a 4-REBRHEHNRRE eycloalky!
or heterocycloalkyl; Rh is hydrogen atom, C1-C6alkyl; C2-C6alkenyl, C2-C6alkynyl, or taken together
with 1V to form a 4- to 10-mernberedcycloalkyl or heterocycloalkyl; Re and 1{ are each independently
selected from hydrogen atom, an optionally substituted -C6alkyl, an optionally substituted
C2-Cé6alkenyl, or an optionally substituted C2- C6alkynyl; and L is a cycloalkyl, heterocycloalkyl,
alkyleyeloatiblhesereatiddey clbhtk o lveritso ptave abynowbdtitateddnetenahijic anesiikdye ovarceatmngdy .

The compound accordingte-AIYLGAIMG § 1914 ASHRAE 1D B3 and extracted with DCM (3 x 10
ml). The combined organic layers were washed with brine and dried over Na,SO,. filtered.
and concentrated in vacuo. The residue was purified by flash chromatography on silica gel

5  (elution with hexane / EtOAc 2:1 -> 1:2) to give the title compound. MS (m/z): 326.8 [M+H']

D. N-{4-chloro-3-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-2-ylmethyl} -isobutyramide
N-[4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethyl]-isobutyramide was
10  chlorinated according to the procedure described for the synthesis of 1-(3-chloromethyl-4-
methyl-pyridin-2-ylmethyl)-3-trifluoromethyl-1H-pyridin-2-one . The resulting N-(4-chloro-
3-chloromethyl-pyridin-2-ylmethyl)-isobutyramide was coupled with 2-methyl-4-(2-methyl-
2H-pyrazol-3-yl)-quinolin-8-ol according to the proecure described for the preparation of 8-
(3.5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline to give the title
15  compound as the TFA salt. MS (m/z): 464.1 [M+H"].

Example 501: Synthesis of 1-{4-methyl-3-[2-methyl-4-(4-methyl-2H-pyrazol-3-yl)-

quinolin-8-yloxymethyl]-pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one

20 A. 4-Methyl-1-(tetrahydro-pyran-2-yl)-1H-pyrazole was converted to 2-methyl-4-[4-
methyl-1-(tetrahydro-pyran-2-yl)-1H-pyrazol-3-yl]-quinolin-8-ol according to the procedure
described for the synthesis of 2-methyl-4-(1-methyl-1H-imidazol-2-yl)-quinolin-8-ol.

B. 2-Chloro-4-methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine
25 2-Chloro-4-methyl-nicotinic acid methyl ester (1 g. 5.4 mmol) was dissolved in THF (10
mL) and cooled to -78 °C and DIBAL (1 M in toluene) was added via a syringe (14.4 mL.
21.6 mmol). The reaction mixture was allowed to warm to RT over a period of 4 h. Additional
DIBAL (5 mL. 5 mmol) was added and the reaction was stirred at RT for 1 h before cooled to
-20 °C. Water (2 mL). sat. Na;COj3 solution (1.5 mL). aqueous NH3 (3 mL) and ACN (70 mL)
30 were added. After vigorous stirring for 30 min. the suspension was centrifuged and the
precipitate suspended in a solution of ACN (100 mL) and concentrated aqueous NH; (5 mL).

After vigorous stirring for 30 min the suspension was centrifuged. The combined supernatants



Il ypbR16 a R14R15 A15 wherein Xa is N, 0 or CH; Xb is C, S or S-0; Xe is N, 0 or CH; R'3, if present,
Is CI-C6alkyl; R14, if present, is C1 -Coalkyl, C2-C6alkenyl or joined to R15 to form (v) a 5- to
10-member¥P3MRIRIKY20 (vi) a 5- to 10-membered heterocycloalkyl; PCT/EP2008/002316
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were concentrated in vacuo to yield crude (2-chloro-4-methyl-pyridin-3-yl)-methanol which
was converted into the title compound according to the procedure described for the
preparation of 3-bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine . MS (m/z).
158.0 [M+H"].

C. 4-Methyl-3-(tetrahydro-pyran-2-yloxymethyl)-2-vinyl-pyridine
2-Chloro-4-methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine (500 mg. 2.07 mmol)
was dissolved in a mixture of 1.2-dimethoxyethane (16.5 mL) and water (7 mL). K,CO; (286
mg. 2.07 mmol) and 2.4.6-trivinyl-cyclotriboroxane pyridine complex (498 mg. 2.07 mmol)
10 were added and the reaction mixture was degassed two times before the addition of
Pd((PPh3); (120 mg. 0.10 mmol). The reaction mixture was stirred at 100 °C for 18 h. The
solvents were removed in vacuo and the residue was purified by flash chromatography on
silica gel (elution with hexane / EtOAc 6:1) to give the title compound. MS (m/z): 234.1
[M+H"]
15
D. [4-Methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-yl]-methanol
4-Methyl-3-(tetrahydro-pyran-2-yloxymethyl)-2-vinyl-pyridine (300 mg. 1.29 mmol) was
dissolved in DCM (36 mL) and cooled to -50 °C. A gentle flow of ezone was bubbled through
the reaction mixture until the colour of the solution changed to slight blue. NaBH,4 (486 mg.
20  12.9 mmol) dissolved in MeOH (15 mL) was added and the reaction was allowed to warm to
RT over a period of 1 h. The solvents were removed in vacuo and the residue partioned
between water (20 mL) and EtOAc (20 mL). extracted with EtOAc (3 x 20 mL). The
combined organic fractions were washed with brine and dried over Na;SQO,. filtered. and
concentrated in vacuo. The residue was purified by flash chromatography on silica gel
25  (elution with DCM / MeOH 40:1 > 20:1) to give the title compound. MS (m/z): 238.0
[M+H"].

E. 1-[4-Methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethyl]-3-
trifluoromethyl-1 H-pyridin-2-one

30 [4-Methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-yl]-methanol (138 mg. 0.58

mmol) was dissolved in DCM (5 mL) and cooled to 0 °C. NEt; (324 pL. 2.33 mmol) and

methanesulfonyl chloride (90 pL. 1.16 mmol) were added and the reaction mixture was



C S LL P 182 (vii) a 5- to 10-membered heteroaryl; or (viii) a 6- to 10-membered aryl; R15 is alkyl,
alkenyl, or joined to R14 to form (v) a 5- to | 0-membered cycloalkyl; (vi) a 5- to LO-membered
heterocyclo2008h18630 to 10-membered heteroaryl; or (viii) a 6- to 10-mdb&iRes)923d/or if
R151 is taken together with R to form (v) a 4- to 10-membered cycloalkyl; (vi) a 4- to 10-membered
heterocycloalkyl; 166

stirred for 1 h at 0 °C. After removal of the solvents in vacuo. the residue was dissolved in
DMF (10 mL) and CsCO; (570 mg. 1.75 mmol) and 3-trifluoromethyl-pyridin-2-ol (142 mg.
0.87 mmol) were added. After stirring for 2 h at RT the solvent was removed in vacuo and the
residue was pationed between water (20 mL) and DCM (20 mL). extracted with DCM (3 x 20
5  mL) and the combined organic fractions were dried over Na;SO,. filtered and concentrated in
vacuo. The residue was purified by flash chromatography on silica gel (elution with hexane /

EtOAc 2:1 - 1:1) to give the title compound. MS (m/z): 382.9[M+H].

F. 1-(3-Chloromethyl-4-methyl-pyridin-2-ylmethyl)-3-trifluoromethyl-1H-pyridin-2-one
10 1-[4-Methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethyl]-3-trifluoromethyl-
1 H-pyridin-2-one (100 mg. 0.26 mmol) was dissolved in DCM (5 mL). SOCl, (97 pL. 1.31
mmol) and water (25 pL) were added and the reaction mixture was stirred for 1 h at RT. After
removal of the solvents in vacuo the resulting title compound was used for the next reaction
without purification. MS (m/z): 317.0 [M+H"].
15
G. 1-(4-Methyl-3-{2-methyl-4-[4-methyl-1-(tetrahydro-pyran-2-yl)-1 H-pyrazol-3-yl]-
quinolin-8-yloxymethyl}-pyridin-2-ylmethyl)-3-trifluoromethyl-1H-pyridin-2-one
2-Methyl-4-[4-methyl-1-(tetrahydro-pyran-2-yl)-1H-pyrazol-3-yl]-quinolin-8-ol and 1-(3-
chloromethyl-4-methyl-pyridin-2-ylmethyl)-3-trifluoromethyl-1 H-pyridin-2-one were
20  coupled according to the procdure described for the synthesis of 8-(3.5-dichloro-pyridin-4-
ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline . to give the title compound which was used

in the next step without purification.

H. 1-{4-Methyl-3-[2-methyl-4-(4-methyl-1H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
25  pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one
1-(4-Methyl-3-{2-methyl-4-[4-methyl-1-(tetrahydro-pyran-2-yl)-1 H-pyrazol-3-yl]-
quinolin-8-yloxymethyl}-pyridin-2-ylmethyl)-3-trifluoromethyl-1H-pyridin-2-one  (2.02 g.
3.34 mmol) was dissolved in MeOH (25 mL) and concentrated aqueous HCl (2.5 mL) was
added. After stirring for 30 min the solvents were removed in vacuo and the residue was
30 purified by reversed phase HPLC using a gradient of acetonitrile in water with 0.1 % TFA to
give the title compound as the TFA salt. MS (m/z): 520.1 [M+H"].



(vii) a 5- to 10-membered heteroaryl; or (viii) a 6- to 10-membered aryl; and R K is hydrogen, alkyl,
alkenyl, aryl, heteroaryl or taken together with R15 to form (v) a 4- to 10-membered cycloalkyl; (vi) a 4-
to 10-memb¥RAMA LS cloalkyl; (vii) a 5- to 10-membered heteroaryl; or K5l EFE4 P33 embered
aryl. 9.The compound according to any of claims 3 to 8, wherein R4 is 183 wherein R13 is hydrogen
atom or Ci-C6alkyl; 167

Example 597: Synthesis of 4-methyl-5-[2-methyl-4-(4-methyl-1H-pyrazol-3-yl)-quinolin-
8-yloxymethyl]-6-(2-0x0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-1H-pyridin-2-one

A. 1-[4-Methyl-1-oxy-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethyl]-3-

5 trifluoromethyl-1H-pyridin-2-one 3-Chloroperoxybenzoic acid (27.1 mg. 0.157 mmol) was
added to a stirred solution of 1-[4-methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-
ylmethyl]-3-trifluoromethyl-1H-pyridin-2-one (20 mg. 0.052 mmol) in DCM (2 mL). After
stirring for 3 h at room temperature the organic layer was extracted with sat. NaHCOj3
solution (3 mL) and the aqueous solution extracted three times with DCM (3 mL). The

10  combined organic layers was dried over Na,SOs. filtered. and concentrated in vacuo. The
resulting title compound was used for the next reaction without purification. MS (m/z): 398.8

[M+H"].

B. 5-Chloromethyl-4-methyl-6-(2-0x0-3 -tﬁﬂuoromethy1-2H-pyﬁdin- 1-ylmethyl)-1H-
15 pyridin-2-one ,
POCI; (68.6uL. 0.735 mmol) was added to a stirred solution of 1-[4-methyl-1-oxy-3-
(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethyl]-3-trifluoromethyl-1H-pyridin-2-one
(29.3 mg. 0.074 mmol) in dichloroethane (5 mL). After stirring for 90 min at 100 °C the
organic layer was extracted with sat. NaHCOj3 solution (10 mL) and the aqueous solution
20 extracted three times with DCM (10 mL). The combined organic layers were extracted with
brine (10 mL). dried over Na,SQOy. filtered. and concentrated in vacuo. HPLC purification
yielded the resulting title compound. MS (m/z): 332.9 [M+H™].

C.  4-Methyl-5-[2-methyl-4-(4-methyl-1H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-6-(2-
25  oxo-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-1H-pyridin-2-one
Reaction of 5-chloromethyl-4-methyl-6-(2-0x0-3-trifluoromethyl-2H-pyridin-1-
ylmethyl)-1H-pyridin-2-one (10.53 mg. 0.030 mmol) with 2-methyl-4-[4-methyl-1-
(tetrahydro-pyran-2-yl)-1H-pyrazol-3-yl]-quinolin-8-ol (9.7 mg. 0.030 mmol) according to
the synthesis of 8-(3.5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline
30  and subsequent deprotection and purification according to the synthesis of 1-{4-methyl-3-[2-
methyl-4-(4-methyl-1H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-pyridin-2-ylmethyl } -3-



R18 and R19 are each independently selected from hydrogen atom, halogen atom, trydroxy, cyano,
amino, nitro,Cl-C6alkyl, -0-Cl-C6alkyl, -CO-NRaRb, or -SO2- WIZ.", wherein Ra and le are each
independent¥Ps¥&AdepHom hydrogen atom, or CI-C6alkyl. 10. The compRnH A8 ANF S any of
claims 1 to 9, wherein R5 is halogen atom, cyano, or CI -C6alkyl. 11. The compound according to any
of claims 1 to 10, wherein R7, R8, and R17 are each independently selected from H or F. 12. The
compound according to any of claims 1 to 11, wherein 88 is methyl or ethyl. 13. The compound
according to any of claims 1 to 12, wherein R6 is selected from the groups: NICSUP / NUN /iNi/ HN
7INL",,N , trifluoromethyl-1H-pyridin-2-one yielded the title compound as the TFA salt. MS (m/z):

536.1 [M+H].

Example 654: Synthesis of 2-{8-[4-chloro-6-methyl-2-(2-0x0-3-trifluoromethyl-2H-

5  pyridin-1-ylmethyl)-pyridin-3-ylmethoxy]-2-methyl-quinolin-4-yl}-3-methyl-3H-imidazole-

4-carbonitrile

A. 2-(8-Hydroxy-2-methyl-quinolin-4-yl)-3-methyl-3H-imidazole-4-carbonitrile
Coupling of 4-bromo-2-methyl-quinolin-8-ol (400 mg. 1.68 mmol) with 3-methyl-3H-
10  imidazole-4-carbonitrile (450 mg. 4.20 mmol) according to the synthesis of 2-methyl-4-(1-
methyl-1H-imidazol-2-yl)-quinolin-8-ol yielded the title compound. MS (m/z): 265.2
[M+H"].

B. 2-{8-[4-Chloro-6-methyl-2-(2-0x0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-
15  3-ylmethoxy]-2-methyl-quinolin-4-yl}-3-methyl-3H-imidazole-4-carbonitrile
Reduction of the 2.4-dichloro-6-methyl-nicotinic acid ethyl ester (550 mg. 2.35 mmol) to
the alcohol according to the synthesis of (2-chloro-4-methyl-pyridin-3-yl)-methanol .
subsequent THP protection according to the synthesis of 3-bromo-5-chloro-4-(tetrahydro-
pyran-2-yloxymethyl)-pyridine . subsequent Pd catalyzed vinylation according to the
20  synthesis of 4-methyl-3-(tetrahydro-pyran-2-yloxymethyl)-2-vinyl-pyridine . subsequent
ozonolysis and reduction according to the synthesis of [4-methyl-3-(tetrahydro-pyran-2-
yloxymethyl)-pyridin-2-yl]-methanol . subsequent mesylation and alkylation according to the
synthesis of 1-[4-methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethyl]-3-
trifluoromethyl-1H-pyridin-2-one . conversion to the chloride according to the synthesis of 1-
25  (3-chloromethyl-4-methyl-pyridin-2-ylmethyl)-3-trifluoromethyl-1H-pyridin-2-one and
subsequent coupling with 2-(8-hydroxy-2-methyl-quinolin-4-yl)-3-methyl-3H-imidazole-4-
carbonitrile according to the synthesis of 8-(3.5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-
yl-2-methyl-quinoline yielded the title compound as the TFA salt. MS (m/z): 579.0 [M+H'].

30 Example 682: Synthesis of 1-{5-chloro-2-hydroxy-4-[2-methyl-4-(4-methyl-2H-pyrazol-
3-yl)-quinolin-8-yloxymethyl]-pyridin-3-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one



NN Sti. ON  14.The compound according to any of claims 3 to 13, wherein R' is methyl, Cl, F, CN,
or O-CF13; Wis CH; Y is N, NO, CH, C-CI-13, C-OH, or C-00-13; Zis N, NO, CH, C-C1-13, C-01-1, or
C-OCH3; a0 2008/116620 PCT/EP2008/002316
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A. 2-Benzyloxy-3-bromo-5-chloro-pyridine
In a microwave tube NaH (60% in paraffin. 56 mg. 1.4 mmol) was washed with hexane
and 3-bromo-2.5-dichloro-pyridine (245 mg. 1.08 mmol) in dry DMF (2 mL) were added. To
this suspension BnOH (123 pL. 1.23 mmol) in dry DMF (1 mL) was dropped carefully. The
5  reaction mixture was stirred 15 min until the formation of hydrogen has ceased. The tube was
sealed and stirred at 100 °C in a microwave reactor for 30 min. After removal of the solvent
in vacuo the residue was partioned between water (10 mL) and DCM (10 mL) and extracted
with DCM (3 x 10 mL). The combined organic fractions were washed with brine. dried over
Na,SO,. filtered and concentrated in vacuo. The resulting title compound was used for the

10  next reaction without purification. GC-MS (m/z): 297 [M'].

B. 1-{5-Chloro-2-hydroxy-4-[2-methyl-4-(4-methyl-2H-pyrazol-3-yl)-quinolin-8-
yloxymethyl]-pyridin-3-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one one
2-Benzyloxy-3-bromo-5-chloro-pyridine (207 mg. 0.69 mmol) was formylated according
15  to the procedure described for the synthesis of 3-bromo-5-chloro-pyridine-4-carbaldehyde .
subsequently reduced according to the procedure described for the synthesis of (3.5-dichloro-
pyridin-4-yl)-methanol and protected with the THP group according to the procedure
described for the synthesis of 3-bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine
. The resulting 2-benzyloxy-3-bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine
20  was vinylated according to the procedure described for the synthesis of 4-chloro-6-methyl-3-
(tetrahydro-pyran-2-yloxymethyl)-2-vinyl-pyridine and subsequently transformed to the
alcohol according to the procedure described for the preparation of [4-methyl-3-(tetrahydro-
pyran-2-yloxymethyl)-pyridin-2-yl]-methanol . The resulting [2-benzyloxy-5-chloro-4-
(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-methanol was transformed according to the
25  procedure described for the synthesis of 1-[4-methyl-3-(tetrahydro-pyran-2-yloxymethyl)-
pyridin-2-ylmethyl]-3-trifluoromethyl-1H-pyridin-2-one and subsequently transformed into 1-
(2-benzyloxy-5-chloro-4-chloromethyl-pyridin-3-ylmethyl)-3-trifluoromethyl-1H-pyridin-2-
one according to the procedure described for the preparation of 1-(3-chloromethyl-4-methyl-
pyridin-2-ylmethyl)-3-trifluoromethyl-1H-pyridin-2-one . Final coupling of this chloride with
30  2-methyl-4-[4-methyl-2-(tetrahydro-pyran-2-yl)-2H-pyrazol-3-yl]-quinolin-8-ol according to
the procedure described for the synthesis of 8-(3.5-Dichloro-pyridin-4-ylmethoxy)-4-
imidazol-1-yl-2-methyl-quinoline and subsequent deprotection of both the THP group and the



with the proviso that at least one of Y or Zis N or NO. M C S L. LP 185 15.The compound according

to any of claims 3 to 14, wherein R4 is R21 wherein Ri3 is hydrogen atom or methyl; R20is ClI, F,
cyano, or CP® 2(1§/116620 PCT/EP2008/002316
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benzyl ether according to the procedure described for the preparation 1-{4-methyl-3-[2-

methyl-4-(4-methyl-1H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-pyridin-2-ylmethyl } -3-

trifluoromethyl-1H-pyridin-2-one yielded after purification by reversed phase HPLC using a

gradient of acetonitrile in water with 0.1 % TFA the title compound as the TFA salt. MS
5  (m/z): 556.0 [M+H'].

Example 711: Synthesis of 1-{3-[4-(5-cyano-1-methyl-1H-pyrrol-2-yl)-2-methyl-

quinolin-8-yloxymethyl]-4-methoxy-pyridin-2-ylmethyl}-2-oxo-1.2-dihydro-pyridine-3-
carbonitrile
10
A. 2-Chloro-4-methoxy-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine
To a stirred solution of 2-chloro-4-fluoro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine
(0.20 g. 0.81 mmol) . which was prepared according to the synthesis of 3-bromo-5-chloro-4-
(tetrahydro-pyran-2-yloxymethyl)-pyridine . in anhydrous MeOH (4 mL) was added Cs,COs
15  (0.54 g. 1.6 mmol). After vigorous stirring for 20 h at room temperature. acedic acid (92 pL.
1.6 mmol) was added. the solvent was removed in vacuo and the residue was partitioned
between DCM (20 mL) and water (4 mL). The organic layer was dried over Na,SO,. filtered.
and concentrated in vacuo. The resulting title compound was used for the next reaction
without purification. MS (m/z): 257.9 [M+H'].
20
B. 5-(8-Hydroxy-2-methyl-quinolin-4-yl)-1-methyl-1H-pyrrole-2-carbonitrile
Coupling of 4-bromo-2-methyl-quinolin-8-ol (75 mg. 0.32 mmol) with 1-methyl-1H-
pyrrole-2-carbonitrile (84 mg. 0.79 mmol) according to the synthesis of of 2-methyl-4-(1-
methyl-1H-imidazol-2-yl)-quinolin-8-ol using LDA as the base (1.8 M in Heptan/
25  THF/Ethylbenzol. 0.44 mL. 0.79 mmol) yielded the title compound. MS (m/z): 264.2
[M+H"].

C. 1-{3-[4-(5-Cyano-1-methyl-1H-pyrrol-2-yl)-2-methyl-quinolin-8-yloxymethyl}-4-
methoxy-pyridin-2-ylmethyl}-2-oxo-1.2-dihydro-pyridine-3-carbonitrile

30 Pd catalyzed vinylation of 2-chloro-4-methoxy-3-(tetrahydro-pyran-2-yloxymethyl)-

pyridine (0.20 g. 0.79 mmol) according to the synthesis of 4-methyl-3-(tetrahydro-pyran-2-

yloxymethyl)-2-vinyl-pyridine . ozonolysis and reduction according to the synthesis of [4-



It is hydrogen atom or F. 16. The compound according to any of claims Ito 15, wherein R7, R8 and
R17 are H. 17. A compound according to any one of claims 1 to 16 or a salt thereof, wherein the
compound 8XRiBMsAHEE0 of 500nM or less in a standard in vitro BK B2 rd(chieh2Meaaedd assay.
18. A compound according to any of claims 1 to 17. which is: 1-
{3-[4-(5-ChIoro-thiazol-4-y1)-2-methyl-quinolin-8-y|oxym$thy1]-4-methy|-pyridin-2- ylmethy,-11 -3
-trifluoromethyl-IH-pyridin-2-one, 1- 171
0-Chloro-314-(5-chloro-thiazol-4-y0-2-methyl-quinolin-8-yloxymethyl]-6-methylpyridin-2-ylmethyll -3-trill
itoromethyindthiyb§ridiéteghpdio-plyran-2-yloxymethyl)-pyridin-2-yl]-methanol mesylation and alkylation

N R e
[2-methy 1-2-{bxyatbtiy?)-ppyidinel-3lytiudiditnBaporyethsthy Blppidine dronethyt qneersiu drothethy
M e S Al
{5-Chlfro-ZrifiethomgthyR1Hepyyithia-2ome thydrRHs[hsediieid z obdpling quittoifr-8-hydroxy-2-methyl-
y'oxymeth%ﬁi%‘iﬁ%i-’li%ﬁ'W?&Q%%&Iﬁ'ﬂ}%';‘ﬂr%?eq%%&ﬂf%riO.'i”ei@c‘&'&%ag to the synthesis of 8-(3.5-
dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline and purification by
reversed phase HPLC using a gradient of acetonitrile in water with 0.1 % TFA yielded the
title compound as the TFA salt. MS (m/z): 516.5 [M+H'].
10
Example 733: Synthesis of 1-(1-{4-chloro-3-[4-(4-hydroxy-1H-pyrazol-3-yl)-2-methyl-
quinolin-8-yloxymethyl]-pyridin-2-yl}-ethyl)-2-oxo-1.2-dihydro-pyridine-3-carbonitrile

A. 1H-pyrazol-4-ol
15 At 0 °C Hydrogen peroxide (30% in H,O. 379 pL. 3.71 mmol) and NaOH (2M in H,0.
1.86mL. 3.71 mmol) were added to a stirred solution of 4-(4.4.5.5-tetramethyl-
[1.3.2]dioxaborolan-2-yl)-1H-pyrazole in THF (5 mL). After stirring for 3 min at 0 °C the
reaction was warmed to room temperature and stirred for further 50 min. The reaction was
diluted with H,O (20 mL). acidified with HCI (2 N) and extracted four times with DCM (50
20 mL) and four times with DCM/isopropanol (4:1. 50 mL). The combined organic layers were
dried over Na,SOQy. filtered. and concentrated in vacuo. The resulting title compound was used

for the next reaction without purification. MS (m/z): 85.0 [M+H™.

B. 2-Methyl-4-[1-(tetrahydro-pyran-2-yl)-4-(tetrahydro-pyran-2-yloxy)- 1H-pyrazol-3-yl]-
25  quinolin-8-ol
THP protection of 1H-Pyrazol-4-ol (420 mg. 2.06 mmol) according to the synthesis of 3-
bromo-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine . subsequent coupling with 4-
bromo-2-methyl-quinolin-8-0l according to the synthesis of 2-methyl-4-(1-methyl-1H-
imidazol-2-yl)-quinolin-8-ol and flash chromatographic purification yielded the title
30  compound. MS (m/z): 410.0 [M+H].

C. [4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-yl]-methanol



1-(3- (4-[4-(2-Arnino-ethoxy )- 1 H-pyrazol-3-yl]-2-methyl-quinolin-8-yloxymethy11-4- methyl-pyrid
in-2-ylmethy1)-3 -trittuoromethyl-1 H-pyridin-2-one, 1-14-Chloro-314-(1,5-dimethy1-1
H-irnidazol-XQPRHEMRY-quinolin-8-yloxymethylk pyridin-2-ylrneth yl 1-3-tRF TERZMSPRA316
H-pyridin-2-one, 1- { 3 -14-(4-Hydroxymethy1-2H-pyrazol-3 -y1)-2-methyl-quinolin-8-y
loxymethyli-4-methylpyridin-2-ylmethy11-3-trifluoromethyl-1H-pyridin-2-one, N-(3- {
2-Methyl-8.44-methyl-2-(2-0x0-3 -trifluoro methy1-2H-di?methyp-pyridin- 3 -ylmethoxyl -quinolin-4-y1{
-1 H-pyrazol-4-ylmethy 1)-acetamide, 1 -13 44-(4-Arn inomethyl -1

H-pyrazol-3-y IDel- natdhydeduiniiylBigioxy &MydichlonethyiptrabijdR-pynagtRyy loxymethyl)-pyridine
-3-trifluoro y1 1 r|d|n -one. Nz(5- { 8-[4 hIo -2-(2-0XQ-3-tjif t

Imethyl)- p;rgr]?n Fmet 2 met%r dll(nq%ln%)ln- -yl y&%fgygag)cﬁ’ 4£y1i}igﬁ?ﬁ1§ g% %ﬁfg%yﬂgll B3
2-18-[4-Chjdorytnetbiih)2- Qm&lepgaqﬁmwlIuor:mbmmerﬁHepyndiyisiwlamdthm)hpn}lmn@cordlng to the
ylmethoxy]-2- eth oli n- 1-3 Hx | m| daz

1-14- Chlor?)yg t%/ ﬁlgp ﬁl4lrhy tﬁ%a[pﬁr % py‘?azgf[% Wﬁqﬁﬁ[‘ lq%] Hfmethanol and flash
onxyrﬂeth;dlnwymtnsg%gﬂmqihyﬁ]:aﬁmmd],dbdimpmdmdpmuﬁicMSdndm)eZSﬂSS’ [M+H'].
-{4-Chloro-6-methy1-3 42-methyl -4-(4-methy1-1H-pyrazol-3-ye-quinolin-8- yloxymethyll

-pyridin-2-ylmethyl -3-trifluoromethyl- 1H-pyridin-2-one,
D. 4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine-2-carbaldehyde

Dess-Martin periodinane (370 mg. 0.873 mmol) was added to a stirred solution of [4-
chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-yl]-methanol (150 mg. 0.582 mmol) in
10 THF (5 mL). After stirring for 2 h at room temperature the reaction was concentrated. Sat.
NaHCO; solution (20 mL) was added and extracted three times with DCM (50 mL). The
combined organic layers were dried over Na,SOys. filtered. and concentrated in vacuo. The
resulting title compound was used for the next reaction without purification. MS (m/z): 255.7
[M+H'].
15
E. 1-[4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-yl]-ethanol
MeMgBr (3.0 M in Diethylether. 582 pL. 1.75 mmol) was added to a stirred solution of
4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine-2-carbaldehyde (149 mg. 0.58 mmol)
in THF (6 mL). After stirring for 10 min at room temperature sat. NaHCO3 solution (30 mL)
20  was added and extracted three times with DCM (50 mL). The combined organic layers were
dried over Na,SQ;. filtered. and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (elution with a gradient of ethyl acetate and MeOH) to give the
title compound. MS (m/z): 271.8 [M+H'].

25 F. 1-(1-{4-Chloro-3-[4-(4-hydroxy-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-
pyridin-2-yl}-ethyl)-2-oxo0-1.2-dihydro-pyridine-3-carbonitrile
Mesylation and alkylation of 1-[4-chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-
yl}-ethanol (120 mg. 0.44 mmol) with 2-hydroxy-nicotinonitrile (79.3 mg. 0.66 mmol)
according to the synthesis of 1-[4-methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-
30  ylmethyl]-3-trifluoromethyl-1H-pyridin-2-one . HPLC purification. conversion to the chloride
according to the synthesis of 1-(3-chloromethyl-4-methyl-pyridin-2-ylmethyl)-3-
trifluoromethyl-1H-pyridin-2-one . subsequent coupling with 2-methyl-4-[1-(tetrahydro-



{ 844-C horo-2-(2-ox0-3 -trifluoromethy1-2H-pyridin- 1 -ylmethyp-pyridin-3-ylmethoxyl -
2-methyl-quinolin-4-yll -3 -methy1-3H-imidazole-4-carbonitrile, 1 - {4-Chl oro-3
44-(4-chloroRiages86p29-2-methyl-quinolin-8-yloxymethyl]-6-methylpyridin ZCHTERAMWGNO2 360 -
1,2-dihydro-pyridine-3 -carbonitrile, 1- {4-Chloro-3-14-(5-eyano- 1 -methyl-
1H-pyrrol-2-y1)-2-methyl-quinolin-8-yloxymethylj6- meth)él pyridin-2-ylmethyl}
-2-0x0-1,2-dihydro-pyridine-3-carbonitrile, 1- {344-(5- cl
hloro-thiazol-4-y1)-2-methyl-quinolin-8-yloxymethyll-4-methoxy-pyridin-2- ylmethyl | -3 -trilluoromethyl-
1 H-pyridinp2rane.- ﬂ}ﬂ(@hﬁmﬂﬁi&@ﬁ&m@mbx&)-&iétpytazol -3-yl]-quinolin-8-0l according to the

1H-pyrrol-2-y1)-2-methy - loxymeth 1] m
,2-dihydro- p%nl%lne 3- (?akggg ?Erﬁy A%? or)g- &éegh&f YA 5%5 }a‘yi%rztln u%rélrﬁtg% ‘i“é‘ﬁ’ o r|dan d
éy}?%hm) pybuhquﬁntyldegrbmq&ﬂorﬂ andgmmﬁnalnqmgimdrchhgmprdie Syoahbmlyuﬁ ele{dmemel 3-[@-

ioro- 0-250X0 ri inet thvl-pyridi D=3 yin -methyl-quinol
in-4-y11 - 1% %ﬁ%&y Sitll}yollgi_'%gy ox;r/]'? ]%lyglgnar{ﬁlﬁdg Qfﬁé%g]gﬁgn%ﬂ f‘?f&%@@:ﬁ 3
[4-(4-hydroxifiaethyietiyl-iHaroidinyD-chengibideduthe nlks-gooxyonathyl pheidiEa-\saltet8 (m/z):
-3-tri|luoror§;§t}ﬁ§/} yridin-2-one, 1 - {4-Chl oro-3 -14-(4-hydro x y-1
H-pyrazol1-3-yT)-2-methyl-quinolin-8-yloxymethy11-6- methyl-pyridin-2-ylmethyl | -2-oxo- 1
,2-dihydro-pyridine-3-carbonitrile, 1- { 4- Chloro 3 -14-(4-hyd roxy- 1 H-pyrazol-3-y1)-2-methyl-quinol

in-8- onxymeth]\éII -6- m I}%)AI &X(ﬂgh'gra{nz g'thélass% -trilluoromethyl- 1H-pyridin-2-one, MCS 1.. P 188

10 The following assay is defined herein as a standard in vitro B2 receptor binding assay.
The pharmaceutical utility of compounds of this invention is indicated by detection of
activity in the following assay for BK B2 receptor activity. The B2 receptor binding assay is
performed using the following experimental settings.
Incubation buffer: Consists of: 40 mM PIPES, 109 mM NaCl, S mM KCl, 0.1% glucose,
15 0.05% BSA, 2 mM CaCl,, 1 mM MgCl,, pH 7.4; with following inhibitors: 2 mM bacitracin,
0.8 mM 1,10-phenanthrolin, 100 uM captopril. Before starting the experiment, PH]BK is

added to obtain a final concentration of 2 nM.

Addition of test compounds to incubation buffer and preparation of serial dilutions: 10 pL
20 of a 10 mM stock solution of the individual test compounds in DMSO was diluted in 90 uL
DMSO, resulting in a compound concentration of 1 mM in 100% DMSO. 7.5 pL of this (1

mM) compound solution was then added to 242.5 pL of incubation buffer (contains 2 nM
[PH]BK, see above), resulting in a test compound concentration of 30 uM. A 10 pM
compound solution was prepared by addition of 2.5 puL of the 1 mM compound solution to
25 247.5 uL incubation buffer. Based on these 30 uM and 10 pM compound solutions in
incubation buffer, further dilutions were prepared by serial 1:10 dilution with incubation
buffer (containing 2 nM [*H]BK, see above) steps resulting in 3, 1, 0.3, 0.1, 0.03, 0.01, 0.003
and 0.001 uM compound solutions. For determination of non-specific binding 1.25 pL of a 10
mM BK solution was added to 248.8 uL incubation buffer (contains 2 nM [’H]BK). For
30 determination of total binding, incubation buffer with PH]BK but without compound was

used. Beside of compounds to be tested, appropriate controls were prepared in the same way.



1- {4-Chl oro-3-i4 -(4-fluoro-pyrazol-1-y1)-2-methyl-quinolin-8-yloxymethy11-6-methylpyridin-2-ylmethy
Il -2 -oxo0-1 ,2-d ihydro-pyridine-3-carbonitrile, 1- {314-(5-Ch|oro-thiazo|-4-yj%%hg
-methyl-quin®@rr¥81d20H ethy 1]-4-methoxy-pyridin-2- yimethyll -2 -oxo-1,2&fHEPRIBSHIEHS-3
-carbonitrile, 2- {8-[5- Fluoro- 2-meth oxy- 3 -(2 -0x0-3-tri
tluoromethy1-2H-pyridin-I-ylmethyl)-pyridin4-ylmethoxy}r- 2-methylquinolin-4-yl | -3 -methy1-3H-im
idazole-4-carbonitrile, I- {4-Chloro-6-methy1-3-[2-meth -‘h-(S -methyl-1H-imidazol-4-y1)-quinolin-8-
yloxymethyll-pyrid in-2 -y | met hyll -2-oxo-1,2-dihydro-pyridine-3 -carbonitrile, 1-(1 -
(4-Chloro-342Brastedig- (4-methy1-1H-pyrazol-3-y1)-quinolin-8-yloxymethydpyridin-2-y11 -et h y1)-2-0
X0-1,2-d ihydros<pyridine-3ccarbnitsje - 114-Chioro-3 4444 -hy, - L 0 Dolve

H -pyrazol-3-y%§§i%%ﬂ%|%%&%%§# gitkﬁ%y/% E’i [ %% A-Sy I‘I%\,A(g:tr r?ylﬁe-gz%go l‘lngl d(i)h(y)/ldéo -|%())/lr}|,dli?1 é}’g{%arbo
nitrile, 5-184drobriondde- (31 -BRHh daz-axdeast-gy hidiir-. 1 Afrermvards.p Y2 23- yieklst bt pablyiethpressinol
1n-4-y11 -1-m ethyl-1H-pyr - lic. acid. ami - -344-(4- -1 =y1)-2
-methyl-q uﬁ%%qmgéx;%%%(%ﬁy |-|13%y§3{ r?%{%yll%l“l%ﬁ]%y%m oggei[é%%] %g@gﬁﬁﬁﬁ%ﬁ%@ﬁﬁ#ﬁ“ﬁl {
4- Chlbro- 134st-94%hgonflagndéiwpyraadhed- y1)- 2- methyl- quinolin- 8- yloxymetlayl] - 6- methyl- pyri
din- 2-yll-ethyl)-2-ox0-1,2-dihydro-pyridine-3-carbonitrile, 1- { 4 -Chloro- 6-methyl- 3 -[2-methy

-4-(3-methyl- soxazol-4-yl)-qu inol in-8- yloxymethyl] -pyrid in-2 -ylmethyl [ -2 -oxo-1 ,2-di hydro-pyri
dine-3 -carboriish $tep$-Thhhonuitifelbteaysnvdre nstargd- Dii- psarend-yhe- zulturaymsditmlinvasylox

ymethylk ZAXGVQYRNEY o it Kk s et-tsh WU Qs it R vaRIBORETHG 1B S (tox- P

stock solution, 1:10 diluted, pH adjusted to 7.4) was added starting at the front of the plate

10  (until wells are half-filled) and this wash procedure is repeated 3 times.

Incubation with compound and read-out: 100 pL each of the incubation buffer containing

[PH]BK and serial dilutions of test/control compounds/controls or 50 uM BK, respectively,
were added to the rinsed cells on ice. After 90 minutes incubation on ice, the incubation
15 medium was removed and the cells were washed 4 times with ice-cold PBS. In order to
dissociate surface-bound [PH]BK, 200 uL 0.2 M acetic acid/0.5 M NaCl, pH 2.7 were added
subsequently, followed by a further incubation step on ice for 10 minutes. Afterwards, the
supernatants were transferred into 6 mL scintillation vials; 0.9 mL scintillation fluid were
added each and the amount of [PH]BK was determined by analysis in a beta-counter (cpm,
20  counting time 1 min). For analysis of results, the cpm determined for non-specific binding
were subtracted from the total counts and the cpm values for each compound dilution were

used for curve fit and ICsq calculation.

The compounds shown in Examples 1-465 have been tested in this assay and found to
25  exhibit ICsy values of less than or equal to 5 micromolar. Most preferred compounds of

formula (I) exhibited ICsg values of less than 50 nanomolar.

Example 755: Calcium mobilization assay

Inhibitory effects of test compounds on BK-mediated calcium mobilization were tested on

30 HF-15 primary human fibroblasts.



189 1-14-Methoxy-6-methy1-342-methy1-4-(4-methyl-In-pyrazol-3-y1)-quinolin-8-
yloxymethyli-pyridin-2-ylmethyll-3-difluoromethyl- | H-pyri di n-2-one, 1- 4-C
hloro-3-P-(4%{yames\eethy 1-114-pyrazol-3-y1)-2-methyl-quinolin-8-yloxym&a Y/ ER30a$i93 316
I-pyridin-2-ylmethy11-2-oxo-1,2-dihydro-pyridine-3-carbonitrile, 1- [4-C h |
oro-]5-fluoro-thiazol-2-y1)-2-methyl-quinolin-8-yloxym a{%ﬁl] -6-methyl- pyridin-2-yIntethy
11-2-ox0-1.2-dihydro-pyridine-3-carbonitrile. 19. A pharmaceutical composition that comprises one or
more compounds accordlng to any one of clalms I to 18 and, optlonally at Ieast one carrier substance,
excipient and/(Btr' FiY45) i) greidibie ~

pharmaceutl al cOmPos 0 i a
phamace i Eege oo ém% ﬁ%ﬁ?ﬁ%ﬁf ‘? J%r%éﬁ?c%m%%‘?ﬁ%t ﬁéﬁﬁﬁﬁﬁ%‘%‘?&mg

of BK to a B%@%ce@erwmtmﬁh@mthoﬁﬁS&ﬂ%‘?@ andti08ing tnd BIBER reerspleft \pih welbast
one comp ng-to i Bafifing
amount su uef?gwgiitégcftaﬁ Inhi |t mdm%é:loc}‘éﬁ(g ;%%;T%lg%%ﬁgglgggfiggﬁﬁgg ?éiceptor 22.
A method 6 IlimqgemmMGEmwgaédSKIBZ wetk stelsrtheniseue inrebated fpntisniawes 8ba7 ik vitro,
comprising: (a)contacting a tissue sample containing the BK 82 receptor with a detectably labeled

compound according to any one of clalms 1-18 under conditions that permit binding of the compound
to the BK B2 r@cepimtia & at atonanith test compounds: Based on 5 mM stock

solutions in 100% DMSO (and pre-dilutions in 100% DMSO if necessary), serial 1:3 dilutions

of test compounds and controls are prepared in 100% DMSO. Concentration range to be used
10  was chosen to be between 2 mM and 1 nM, dependent on the optimal concentration range for
each compound. 2.5 pL of the compound/control dilutions then were added per well of the
cell-coated assay plate, already containing 200 pL. HBSS/dye solution. Subsequently, cells

were pre-incubated with compounds /controls for 25 minutes at 25°C.

15 Calcium mobilization and analysis of results: After pre-incubation with compounds

/controls for 25 minutes, calcium mobilization was tested in a Flexstation device (Molecular
Devices). 20 seconds after start of the continous recording of fluorescence signals, 50 pL of a
25 nM BK solution in HBSS were added per well by the liquid-handling system of the device.
Height of the resulting peak over baseline (relative fluorescence units [RFU] max-min) was

20 used for calculation of inhibitory effects of test compounds on BK-mediated calcium
mobilization. Percent inhibition was calculated by comparison of the obtained RFU max-min
values for the blanks (only BK, no antagonist) with the values obtained for the antagonist-
treated cells. Percent inhibition values each referring to a certain concentration of antagonist
were used for curve fit and ICsg calculation.

25 Most preferred compounds of formula (I) exhibited ICso values of less than 50 nanomolar

in this assay.

The features of the present invention disclosed in the specification, the claims and/or the
drawings may both separately and in any combination thereof be material for realizing the

30 invention in various forms thereof.



NICSLLP 190 23. The method according to claim 22, wherein the compound is radiolabeled,
fluorescence-labeled or luminescence-labeled, or labeled with an antibody. 24. Use of a compound or
of a pharmaceutical composition according to any one of claims 1 to 20 for the manufacture of a
medicament for the treatment and/or prevention of a disease or a condition. 25. Use gagegrdiag to
claim 24, wherein the condition or disease is responsive to BK B2 receptor modulation. 26. The use
according to claim 24 or 25, wherein the conditioh’i& skin disorders; eye diseases; car diseases;
mouth, throat and respiratory diseases; gastrointestinal diseases; liver, gallbladder and pancreatic
diseases; urinary tract and kidney diseases; disggr%% of male genitale organs and female genitale
organs; diseases of the hormone system; metaboliC diseases; cardiovascular diseases; blood
diseases; lymphatic diseases; disorders of the central nervous system; brain disorders;
_mys_culo_sfeletal g)és(}emoglilgsagisﬁ% Rj}g{% I .or_ders; pain; infectious diseases; inflammatory disorders;
injuries; |mmunologyIHPsor ers; cancers; hereditary diseases; or edema. 27. The compound according
to claim 1, wherein said compound is a compound having formula (TI): Ih'Yi tvICSLLP 191

R?” RS
8 17
R N R
o
N RS
o)

!

o

or a pharmacologically acceptable salt, solvate, or hydrate thereof, wherein

A is a 6-membered heteroaryl having from 1 to 3 heteroatoms each independently

selected from N or O, wherein

said 6-membered heteroaryl is substituted with from 2 to 4 substituents each
independently selected from halogen atom, oxygen atom, hydroxy, cyano, amino,
nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl;

R’ is halogen atom, hydroxy, cyano, nitro, mercapto, alkyl, alkenyl, alkynyl, or

heteroalkyl;

R® is optionally substituted alkyl; optionally substituted alkenyl; S-membered
heterocycloalkyl having from 1 to3 heteroatoms each independently selected from
N, O or S, or cycloalkyl, wherein said 5-membered heterocycloalkyl or cycloalkyl
is substituted with from 0 to 3 substituents each independently selected from
halogen atom, oxygen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl,
alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl,
heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl; 5-
memberedheteroaryl having from 1 to 4 heteroatoms each independently selected

from N, O or S, wherein said 5-memberedheteroaryl is substituted with from 0 to 3



28.The compound according to claim 1, wherein said compound is 1-(4-Chloro-3-[4- (4-fluoro-py raw |
-y1)-2-meihyl-quinolin-8-yloxymethy1]-6-methylpyridin-2-ylmethyll-2-oxo-1,2-di by ciro-pyridi
ne-3-earbonitri le. MCSLLP
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substituents each independently selected from halogen atom, oxygen atom,
hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl,

optionally substituted aryl or optionally substituted heteroaryl; or -S-R'%;

R'" is 5-membered heterocycloalkyl having from 1 to 3 heteroatoms each
independently selected from N, O or S, or cycloalkyl, wherein said S-membered
heterocycloalkyl or cycloalkyl is substituted with from 0 to 4 substituents each
independently selected from halogen atom, oxygen atom, hydroxy, cyano, amino,
nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl; or
5-membered heteroaryl having from 1 to 4 heteroatoms each independently
selected from N, O or S, wherein said 5-membered heteroaryl is substituted with
from 0 to 4 substituents each independently selected from halogen atom, oxygen
atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl,

heteroaryl, aralkyl, or heteroaralkyl;

R’ is hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro, alkyl, or

heteroalkyl;
R® is hydrogen atom or halogen atom; and
R""is hydrogen atomor halogen atom.

2. The compound according to claim 1, wherein heteroaryl A comprises 1 to 3

nitrogen atoms.

3. The compound according to claim 1 or 2, wherein A is



MCSLLP
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wherein
Wis N, NO or CR9;
Y is N, NO or CRz;
ZisN, NO or CR?;

with the proviso that at least one of W, Y or Z is N or NO;

R' is halogen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl,

alkynyl, heteroalkyl, or heteroalkylcycloalkyl;

R? is hydrogen atom, hydroxyl, halogen atom, cyano, nitro, mercapto, alkyl,

alkenyl, alkynyl, or heteroalkyl;

R’ is hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl,
alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl,
heteroalkyleycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl;

R' is halogen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl,
heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl; and

R’ is hydrogen atom, halogen atom, or C;-Cgalkyl.

4. The compound according to any of claims 1 to 3, wherein RCis
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wherein

Al A2, A , A4, and A° are each independently selected from O, S, N, N-H,
or C-H; and

MCSLLP

NO, C,

R'' and R'? are each independently selected from hydrogen atom, halogen atom,

hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, hete
cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl,

heteroaryl, aralkyl, or heteroaralkyl.

5. The compound according to any of claims 1 to 3, wherein R® is

wherein

Al A2, A , A4, and A° are each independently selected from O, S, N, N-H,
or C-H; and

roalkyl,
aryl,

NO, C,
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R'" and R'? are each independently selected from hydrogen atom, halogen atom,
hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl,

heteroaryl, aralkyl, or heteroaralkyl.
6. The compound according to any of claims 3 to 5, wherein

R is selected from heteroalkyl, heterocycloalkyl, heteroalkylcycloalkyl, aralkyl or
heteroaralkyl;

W is CR9;
Y is N, NO or CR%;
Zis N, NO or CR?;

with the proviso that at least one of Y or Z is N or NO;
R'is halogen atom, hydroxy, cyano, -O- C;-Cealkyl or C;-Cgalkyl;

R? is hydrogen atom, halogen atom, hydroxy, cyano, -O- C;-Cgalkyl or C;-Cealkyl;

and

R’ is hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro, -O-alkyl or

alkyl.

7. The compound according to any of claims 3 to 6, wherein R* is selected from the
groups -S-Y*L, -S-Y*-CO-NRR, -Y*-NR®-CO-NR*R®, -Y*-NR®-CO-O-R®, -Y*-NR°-CO-
R®, -Y*-0-CO-NR’R", -Y*-CO-NR*R®, -Y*-CO-NR°L, -O- Y*-CO-NR*R® -Y®-NR®-CO-L, -
Y%L, -Y*0-CO-O-R®, -Y*0-CO-R®, -Y*-NR*-SO,-NR*R", -Y*-SO,-NR*R’, or-Y*-NR‘-
SO,-R®, wherein

Y?is a bond, a C;-Cgalkylene, a C,-Cgalkenylene or a C,-Cgalkynylene;



MCSLLP
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R? is hydrogen atom, C,-Cgalkyl, C,-Cealkenyl, C,-Cealkynyl or is joined to R’ to form a
4- to 10-membered cycloalkyl or heterocycloalkyl;

R"is hydrogen atom, C;-Csalkyl, C,-Cealkenyl, C,-Cgalkynyl, or taken together with R to

form a 4- to 10-memberedcycloalkyl or heterocycloalkyl;

R° and R°® are each independently selected from hydrogen atom, an optionally substituted
C;-Cealkyl, an optionally substituted C,-Cealkenyl, or an optionally substituted C,-
Cealkynyl; and

L is a cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl, optionally

substituted heteroaryl, aralkyl, or heteroaralkyl.

8. The compound according to any of claims 3 to 7, wherein RYis
R¥ O
I
b 16
%)\Xa/x\xc/R
,LM ,L15
wherein
X*is N, O or CH;

X? is C, S or S=0;
X¢is N, O or CH;

R , If present, is C;-Cgalkyl;
R™, if present, is C,-Cgalkyl, C,-Cgalkenyl or joined to R" to form

(v) a 5- to 10-membered cycloalkyl;
(vi)  a5-to 10-membered heterocycloalkyl;
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(vil) a5-to 10-membered heteroaryl; or

(viii) a 6-to 10-membered aryl;
R" is alkyl, alkenyl, or joined to R to form

(v)  a5-to 10-membered cycloalkyl;
(vi) aS5-to 10-membered heterocycloalkyl;
(vii) a5-to 10-membered heteroaryl; or

(viii) a 6-to 10-membered aryl; and/or
if R" is taken together with R to form

(v)  a4-to 10-membered cycloalkyl;
(vi) a4-to 10-membered heterocycloalkyl;
(vil) a5-to 10-membered heteroaryl; or

(viii) a 6-to 10-membered aryl; and
R'® is hydrogen, alkyl, alkenyl, aryl, heteroaryl or taken together with R" to form
(v)  a4-to 10-membered cycloalkyl;
(vi)  a4-to 10-membered heterocycloalkyl;
(vii) a5-to 10-membered heteroaryl; or

(viii) a 6-to 10-membered aryl.

The compound according to any of claims 3 to 8, wherein R is
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wherein
R" is hydrogen atom or C;-Cgalkyl;
R'® and R" are each independently selected from hydrogen atom, halogen atom,
hydroxy, cyano, amino, nitro,C-Cgalkyl, -O-C;-Csalkyl, -CO-NRaRb, or -SO;-
NR?R®, wherein

R? and R® are each independently selected from hydrogen atom, or C;-Cealkyl.

10.  The compound according to any of claims 1 to 9, wherein R’ is halogen atom,

cyano, or C;-Cgalkyl.

11.  The compound according to any of claims 1 to 10, wherein R’, R®, and R'7 are each

independently selected from H or F.
12, The compound according to any of claims 1 to 11, wherein R’ is methyl or ethyl.

13.  The compound according to any of claims 1 to 12, wherein R® is selected from the

groups:
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14.  The compound according to any of claims 3 to 13, wherein
R'is methyl, Cl, F, CN, or O-CHj;
W is CH;
Y is N, NO, CH, C-CHj3, C-OH, or C-OCHj;

Z is N, NO, CH, C-CHj;, C-OH, or C-OCH3; and

with the proviso that at least one of Y or Z is N or NO.
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15.  The compound according to any of claims 3 to 14, wherein R* is
R¥ 0 |
A R
% N I 20
N
Ra1

wherein

R" is hydrogen atom or methyl;

R¥is CL F, cyano, or CF3; and

R?' is hydrogen atom or F.
16.  The compound according to any of claims 1 to 15, wherein R’, R® and R'7 are H.
17. A compound according to any one of claims 1 to 16 or a salt thereof, wherein the
compound exhibits an ICsy of 500nM or less in a standard in vitro BK B2 receptor-
mediated assay.

18. A compound according to any of claims 1 to 17, which is:

1-{3-[4-(5-Chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-4-methyl-pyridin-2-
ylmethyl}-3-trifluoromethyl- 1 H-pyridin-2-one,

1-{4-Chloro-3-[4-(5-chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,

1-{4-Chloro-3-[4-(5-chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl}-2-ox0-1,2-dihydro-pyridine-3-carbonitrile,
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1-{4-Methyl-3-[2-methyl-4-(4-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-pyridin-
2-ylmethyl}-3--trifluoromethyl-1H-pyridin-2-one,

1-{4-Chloro-3-[4-(5-chloro-1-methyl-1H-imidazol-2-yl)-2-methyl-quinolin-8-
yloxymethyl]-pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,

1-{5-Chloro-2-methoxy-4-[2-methyl-4-(2-methyl-2H-[1,2,4]triazol-3-yl)-quinolin-8-
yloxymethyl]-pyridin-3-ylmethyl}--3-trifluoromethyl-1H-pyridin-2-one,

1-(3-{4-[4-(2-Amino-ethoxy)- 1 H-pyrazol-3-yl]-2-methyl-quinolin-8-yloxymethyl } -4~
methyl-pyridin-2-ylmethyl)-3-trifluoromethyl-1H-pyridin-2-one,

1-{4-Chloro-3-[4-(1,5-dimethyl-1H-imidazol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-
pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,

1-{3-[4-(4-Hydroxymethyl-2H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-4-methyl-
pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,

N-(3-{2-Methyl-8-[4-methyl-2-(2-0x0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-
3-ylmethoxy]-quinolin-4-y1}-1H-pyrazol-4-ylmethy!)-acetamide,

1-{3-[4-(4-Aminomethyl-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-4-methyl-
pyridin-2-ylmethyl}-3-trifluoromethyl-1 H-pyridin-2-one,

N-(5-{8-[4-Chloro-2-(2-oxo0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-yl}-1H-pyrazol-4-ylmethyl)-acetamide,
2-{8-[4-Chloro-6-methyl-2-(2-0x0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-yl}-3-methyl-3H-imidazole-4-carbonitrile,

1-{4-Chloro-6-methyl-3-[2-methyl-4-(4-methyl-2H-pyrazol-3-yl)-quinolin-8-
yloxymethyl]-pyridin-2-ylmethyl}-2-0x0-1,2-dihydro-pyridine-3-carbonitrile,



1-{4-Chloro-6-methyl-3-[2-methyl-4-(4-methyl-1H-pyrazol-3-yl)-quinolin-8-
yloxymethyl]-pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,

5-{8-[4-Choro-2-(2-0x0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-3-ylmethoxy]-
2-methyl-quinolin-4-y1}-3-methyl-3H-imidazole-4-carbonitrile,

1-{4-Chloro-3-[4-(4-chloro-thiazol-5-yl)-2-methyl-quinolin-8-yloxymethyl}-6-methyl-
pyridin-2-ylmethyl}-2-o0x0-1,2-dihydro-pyridine-3-carbonitrile,

1-{4-Chloro-3-[4-(5-cyano- 1 -methyl-1H-pyrrol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-
6-methyl-pyridin-2-ylmethyl}-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile,

1-{3-[4-(5-Chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-4-methoxy-pyridin-2-
ylmethyl}-3-trifluoromethyl-1 H-pyridin-2-one,

1-{4-Chloro-3-[4-(5-cyano-1-methyl-1H-pyrrol-2-yl)-2-methyl-quinolin-8-yloxymethyl}-
pyridin-2-ylmethyl}-2-oxo-1,2-dihydro-pyridine-3-carbonitrile,

5-{8-[4-Chloro-6-methyl-2-(2-ox0-3-trifluoromethyl-2H-pyridin- 1 -ylmethyl)-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-yl}-1-methyl-1H-pyrrole-2-carboxylic acid amide,

5-{8-[4-Chloro-2-(3-cyano-2-oxo-2H-pyridin-1-ylmethyl)-6-methyl-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-yl}-1-methyl-1H-pyrrole-2-carboxylic acid amide,

1-{4-Chloro-3-[4-(4-hydroxymethyl-2H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-
pyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,
1-{4-Chloro-3-{4-(4-hydroxy-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-6-
methyl-pyridin-2-ylmethyl}-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile,

1-{4-Chloro-3-[4-(4-hydroxy-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-6-
methyl-pyridin-2-ylmethy!}-3-trifluoromethyl- 1 H-pyridin-2-one,
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1-{4-Chloro-3-[4-(4-fluoro-pyrazol-1-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl}-2-oxo-1,2-dihydro-pyridine-3-carbonitrile,

1-{3-[4-(5-Chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-4-methoxy-pyridin-2-
ylmethyl}-2-ox0-1,2-dihydro-pyridine-3-carbonitrile,

2-{8-[5- Fluoro- 2-methoxy- 3-(2-oxo0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-
4-ylmethoxy]- 2-methylquinolin-4-yl}-3-methyl-3H-imidazole-4-carbonitrile,

1-{4-Chloro-6-methyl-3-[2-methyl-4-(5-methyl-1H-imidazol-4-yl)-quinolin-8-
yloxymethyl]-pyridin-2-ylmethyl}-2-0x0-1,2-dihydro-pyridine-3-carbonitrile,

1-(1-{4-Chloro-3-[2-methyl-4-(4-methyl-1H-pyrazol-3-yl)-quinolin-8-yloxymethyl}-
pyridin-2-yl}-ethyl)-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile,

1-(1-{4-Chloro-3-[4-(4-hydroxy-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-
pyridin-2-yl}-ethyl)-2-oxo-1,2-dihydro-pyridine-3-carbonitrile,

5-{8-[4-Chloro-2-(3-cyano-2-oxo-2H-pyridin- 1-ylmethyl)-pyridin-3-ylmethoxy]-2-
methyl-quinolin-4-yl}-1-methyl-1H-pyrrole-2-carboxylic acid amide,

1-{4-Chloro-3-[4-(4-fluoro-pyrazol-1-yl)-2-methyl-quinolin-8-yloxymethyl]-pyridin-2-
ylmethyl}-2-ox0-1,2-dihydropyridine-3-carbonitrile,

1-(1- {4- Chloro- 3-[4-(4- hydroxy- 1H- pyrazol- 3- yl)- 2- methyl- quinolin- 8-
yloxymethyl]- 6- methyl- pyridin- 2-yl}-ethyl)-2-ox0-1,2-dihydro-pyridine-3-carbonitrile,
1-  {4-Chloro-  6-methyl-  3-[2-methyl-4-(3-methyl-  isoxazol-4-yl)-quinolin-8-
yloxymethyl}-pyridin-2-ylmethyl}-2-ox0-1,2-dihydro-pyridine-3-carbonitrile,

1-{5-Chloro-4-[4-(5-cyano-1-methyl-1H-pyrrol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-
2-hydroxy-pyridin-3-ylmethyl}-2-ox0-1,2-dihydro-pyridine-3-carbonitrile,
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1-{4-Methoxy-6-methyl-3-[2-methyl-4-(4-methyl-1H-pyrazo1-3-yl)-quinolin-8-
yloxymethyl]-pyridin-2-ylmethyl}-3-difluoromethyl-1H-pyridin-2-one,

1-{4-Chloro-3-[4-(4-hydroxymethyl-1H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-
6-methyl-pyridin-2-ylmethyl}-2-ox0-1,2-dihydro-pyridine-3-carbonitrile,

1-{4-Chloro-3-[4-(5-fluoro-thiazol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl }-2-0x0-1,2-dihydro-pyridine-3-carbonitrile.

19. A pharmaceutical composition that comprises one or more compounds according to
any one of claims 1 to 18 and, optionally, at least one carrier substance, excipient and/or

adjuvant.

20.  The pharmaceutical composition according to claim 19, wherein the
pharmaceutical composition is formulated as an aerosol, a cream, a gel, a pill, a capsule, a

syrup, a solution, a transdermal patch or a pharmaceutical delivery device.

21. A method of inhibiting binding of BK to a BK B2 receptor in vitro, the method
comprising contacting the BK B2receptor with at least one compound according to any
one of claims 1-18 or a salt thereof, under conditions and in an amount sufficient to

detectably inhibit binding of BK or any other substance to the BK B2 receptor.

22. A method for localizing or detecting a BK B2 receptor in a tissue, preferably a

tissue section, in vitro, comprising:
(a) contacting a tissue sample containing the BK B2 receptor with a detectably
labeled compound according to any one of claims 1-18 under conditions

that permit binding of the compound to the BK B2 receptor; and

(b)  detecting the bound compound.
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23.  The method according to claim 22, wherein the compound is radiolabeled,

fluorescence-labeled or luminescence-labeled, or labeled with an antibody.

24, Use of a compound or of a pharmaceutical composition according to any one of
claims 1 to 20 for the manufacture of a medicament for the treatment and/or prevention of

a disease or a condition,

25.  Use according to claim 24, wherein the condition or disease is responsive to BK B2

receptor modulation.

26.  The use according to claim 24 or 25, wherein the condition is skin disorders; eye
diseases; ear diseases; mouth, throat and respiratory diseases; gastrointestinal diseases;
liver, gallbladder and pancreatic diseases; urinary tract and kidney diseases; diseases of
male genitale organs and female genitale organs; diseases of the hormone system;
metabolic diseases; cardiovascular diseases; blood diseases; lymphatic diseases; disorders
of the central nervous system; brain disorders; musculoskeletal system diseases; allergy
disorders; pain; infectious diseases; inflammatory disorders; injuries; immunology

disorders; cancers; hereditary diseases; or edema.

27.  The compound according to claim 1, wherein said compound is a compound

having formula (II):

F

N
N
N/
° o
Sl A NJ\(CN
v K

or a pharmacologically acceptable salt, solvate, or hydrate thereof.

{n
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28.  The compound according to claim 1, wherein said compound is 1-{4-Chloro-3-[4-
(4-fluoro-pyrazol-1-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methylpyridin-2-ylmethyl} -

2-0x0-1,2-dihydro-pyridine-3-carbonitrile.



	Biblio page:1
	Description page:2
	Claims page:177
	ISR page:189



