WO 2008/116620PCT/EP2008/002316 1 8-OXY-QUINOLINE DERIVATIVES AS BRADYKININ B2
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 selective0 2meduiaiors of bradykinin (BK) 132 receptors and can thareianesheiged in
pharmaceutical 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 132 receptor binding. 15Bradyldnin (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 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. 20Two types of BK receptors are recognized
in mammals, 81 and B2 (Leeb-Lundberg, eta! Pharmacol. Rev. 2005, 57, 27-77). The actions of BK
mediated by-the 132 receptor are important physiolagical functions, such as increases in vascular
permeability, modulation of inflanunatory responses and pain as well as vasoactive effects

(vasodilatationy yagerRpS R OBRIIRY EYQRSRARS RIR G ERPIAE CEPTRIRMEBIRIRTBHS role in
numerous 25diseases, such as inflammation, cardlovascular dlsease and pain. Hence agents that
block the birding :
Numerous peptide and non- peptlde antagonlsts of f3K BZ receptor have been described in the prior
art. For instandajs\WioeR0016/dia20 40 WI@I0B(he3 ATy MUD DI GAREINORREABE3 Rompositions

containing the same and the use of said compounds. These compounds act as selective

10 modulators of bradykinin (BK) B2 receptors and can therefore be used in pharmaceutical
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;Phe-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, W000/23439,
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.



30 WO 00/50418, WO 99/64039, WO 97/41104, WO 97/28153, WO 97/07115, WO 96/13485, PRO
795 547, EP 0 796 848, EP 0 867 432, and EP 1 213 289 disclose quinoline compounds that are BK
B2 receptorWftasAiste20 \ WO 2008/116620PCT/EP2008/002316 2  In vieWIBEFRIE80BIE 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. 5Therefore, the problem
underlying the present invention is to provide highly seléctive B2 receptor modulators, preferably
having improved properties. The problem underlying the present invention is solved by the subject
matter of the alpeiedsfididsevera Soaditsmecistejatod withunpeatypiy shddpiialleapipbf btatyismalved
by a sompgg da(c)fltteh grf rcrﬂll%gig,)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
7
N~ "R®
D
A @
15

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 R&leistedftdonallyO sutStiorteyclabiticyl, wheoenlgaisubstimteleratkdrstt rosyalaabatedr
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 (;aar%fih rger%t t?@%ﬁ%%ﬁﬁjggng%%tho?(rY&gBe%t&gﬁtly

selectéd frhgaiuaing epamimnamineg enimoonmdryapaxy atksdnalkdyinintkynis, mencafie], atgdlcalkehy!,
alkynyl, heﬂe;{oalk I

5-membered Rete r‘é@?&%&i&%@%ﬁ%’}u@% i’_}[ﬁ%ﬁﬁﬁ%&%&%ﬂ%& %gggﬁt%ggé?ﬁ% g%f%ysréle%%]&%f}bmoﬁ, 0
or S, or cytletatiogtalidgrSimemdbéred dmteevery hbtenngy ftomlkl/tor 4 heteroatoms each independently
selected from N, O or S, wherein said 5-membered heteroaryl is substituted with from 0 to 3
substituents each independently selected from halogen atom, oxygen atom, hydroxy, cyano,
10  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 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.



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, P88 I6aMy I, alkylcycloalkyl, heteroallcylcycloallcyl, aryl, het®foHER2¥HMYB16r
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 O to 4 substituents
each independently selected from halogen atom, oxygef‘i atom, hydroxy, cyano, amino, nitro,
mercapto, alkyl, alkenyl, alkynyl, heteroallcyl, cycloalkyl, heterocycloallcyl, alkylcycloalkyl,
heteroalkylieyatoatityddimdnhefehediyit asptcylobDthhqteseatatiydn@sRA 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 embodlment of the first aspect of the present invention the

compound the heteroaryl A comprises 1 to 3 nitrogen agjoms. WO 2008/116620PCT/EP2008/002316
4 In an embodiment of the first aspect of the preﬁ%}ﬁq’[’pwﬁ is WW1,
' |

W, -2
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
Lo
l 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;

5

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 N 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.



R3 is hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl,
alkenyl,alkynyl,heteroalkyl,cycloalkyl,heterocycloalkyl,alkylcycloalkyl, 15heteroalkylcycloalkyl, aryl,
heteroaryl, A¥YQRPISGAMEroaralkyl; R4 is halogen atom, hydroxy, cyano, BEHid&2p00krcapto,
alkyl, alkenyl, alkynyl, heteroallcyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroallcylcycloalkyl,
aryl, heteroaryl, aralkyl, or heteroaralkyl; and R9 is hydrogen atom, halogen atom, or C1-Cé6allcyl. 20
In an embodiment of the first aspect of the present invefition R6 is wherein 25A1, A2, A3, A4, and A5
are each independently selected from 0, S, N, N-H, NO, C, or C- H; and WO
2008/1166RORCHHHBIONSIOOL RS 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-NRR®, -Y2-CO-NR°R®, -Y2-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

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



5 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@eroagafkyth 10-membered cycloalkyl;

(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
%ANJ\.
__R18
|
"
R19
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.



In an embodiment of the first aspect of the present invention R4 is selected from heteroalkyl,
heterocycloalkyl, heteroalkylcykloalkyl, aralkyl or heteroaralkyl; 20W is CR9; Y is N, NO or CR2; Z is
N, NO or CRP ¢fits/thesHtoviso that at least one of Y or Z is N or NO; RI is REIBHER3EN23MS/droxy,
cyano, -0- CI-C6allcyl or Ci-C6alkyl; 25R2 is hydrogen atom, halogen atom, hydroxy, cyano, -0-
Cl-Cé6alkyl or C1-Cé6alkyl; and R3 is hydrogen atom, halogen atom, hydroxy, cyano, amino, nitro,
-0-alkyl or alkyl. WO 2008/116620PCT/EP2008/002318 6

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;



In an embodiment of the first aspect of the present invention R4 is selected from the groups -S-Ya-L,
syacoNrRI, Ya-NRe-CO-Nab,-Ya-NRe-CO-le, -Ya-O-CO-Nnb, -Ya-CO-NRaRb,
yacoNRcL-VOROEBLMBRARD, -Ya-NRe-CO-L, -Ya-L, -Ya-NRe-S02-Nab, -r-B0Z/KIR0484)2816
-Ya-NRa-S02-Re, 5 wherein r is a bond, a C1-C6alkylene, a C2-C6alkenylene or a C2-C6alky-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-Cé6alkynyl, or taken together with le 10 to form a 4- to 10-membered cycloalkyl or heterocycloalkyl;
Re and Re areZead¥, NGy der@iscO80 drdta®gtknged atom, an optionally substituted C1-C6alkyl,
an optionally substituted C2-C6alkenyl, or a i I $ tted C2-Co6alkynyl; and Lisa
cycloalkyl, het&@:y}%?o%ﬁ%ff %I@ﬁ%:??cr%ﬁg?ﬁ%%ﬁ&gl c}lfj)\/&lc gﬁgﬂ, aryl, 15optionally substituted
heteroaryl, aralkyl, or heteroaralkyl. In an embodiment of the first aspect of the present invention R4 is

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

5
R® O
P R
g N | 20
NS
R24
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,



R130 1 1 yb016 rXat' )(cl A14A15 20wherein ris 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

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,



(iv) a 6- to 10-membered aryl; 30R15 is alkyl, alkenyl, or joined to R14 to form WO
2008/116620PCT/EP2008/002316 7 a 5- to 10-membered cycloallcyl; (ii) a 5- to 10-membered
heterocyclody2N E&0t0 10-membered heteroaryl; or (iv) a 6- to 10-menk6dvER24p$/0¢3dior 5if R15
is taken together with R16 to form (i) a 4- to 10-membered cycloalk-y1; (ii) a 4- to 10-membered
heterocycloalkyl;

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,



(i) a 5- to 10-membered heteroaryl; or (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; (i) a 4-

to 10-memb¥RAMA¥ P cloalkyl; (iii) a 5- to 10-membered heteroaryl; or (R§ HEEXW M+ mbered
aryl. 15 In an embodiment of the first aspect of the present invention R4 is R19 0 E-1-N R19

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.



wherein 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, WHeAMBRE®Ad 126 are each independently selected from hydr@&§drEREIAS/WR4 -Coalky!.
In 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 embodim&t of the first aspect 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

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



R13 0 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. IWar®iibleddhent of the first aspect of the present invention thePERAFFEM08EH6rding to
the 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 aslpect the problem underlying the present
invention is solved by a compound, S

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



whereby such compound is preferably a compound according to the first aspect of the present
20invention, which is:

1-1314-(5-CNR299%{#id£61304-y 1)-2-methyl-quinolin-8-yloxymethyl]-4-methyl-phfidliiEP2008/002316
ylmethyll-3-trifluoromethy1-1H-pyridin-2-one,
1-{4-Chloro-314-(5-chloro-thiazol-4-y1)-2-methyl-quinolin-8-yloxymethy1]-6-methylpyridin-2-ylmethy1}-
3-trifluoromethyl-1H-pyridin-2-one, 16
251-{4-Chloro-314-(5-chloro-thiazol-4-y1)-2-methyl-quinolin-8-yloxymethy1]-6-methyl-
pyridin-2-ytaiagildnd -oxganic adidyshivs pff bisie- Sesihlsrstiédie, as amines, as well as alkali or organic

1-14-Methy1-312-methy1-4-(4-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
pyridin-2-yHE YIRS ffﬁ&\%%%%ﬁ‘f&?ffﬁ-ﬁfx éﬁ?@%ﬁég'wo 2008/116620PCT/EP2008/002316 10
1-{4-Chloro-344-(5-chloro-1-methy1-1H-imidazol-2-y1)-2-methyl-quinolin-8-

e RS S SR PRI K 1 et s o
yloxynsethyii-iiétliora: yhnesphdria-tiyiivobeonsit) yialitl-plyddiie 2fameric, sulfuric, sulfamic, sulfanilic,
oL - i R it 2 oM e A NSy metiVibe? 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,



methyl-pyridin-2-ylmethyl)-3-trifluoromethy1-1H-pyridin-2-one, 1-
{4-Chloro-314-(1,5-dimethy1-1H-Unidazol-2-y1)-2-methyl-quinolin-8-yloxymethyl]- pyridin-2-ylmethyll
-3 -trifluororMe@RAVSIH6RRFidin-2-one, 1- PCT/EP2008/002316
{344-(4-Hydroxymethyl-2H-pyrazol-3-y1)-2-methyl-quinolin-8-yloxymethyl]-4-
10methyl-pyridin-2-ylmethy11-3-trifluoromethyl-1H-pyridin-2-one, N-(3-
{2-Methy1-814-methy1-2-(2-oxo-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin3-ylmethoxykquinolin-4
-y1} -1H-pyrazol-4-ylmethyl)-acetamide, 1-

{314-(4-Arfibrpiae; phodphary razd bangdalendeihydtivginoliraidetiokynde tnyihel finadtiptpl rigiougsywiththy} -3
-trifluoromethy1-1H-pyrjdin-2-one, 15N-(5; . .

(344 Chlor B OB TGS AR LSS of I GO cRroyided herein may be prepared
ylmethoxyb3-meashifyingndlinefiond] - Brbpysapoésentnisthilyacespoidels & such a way that the
{844-Chloro-6-methy1-2-(2-qx0-3-triflupromethyl-2H- ridin-l-glmeth I)-pyridin-3-
Vimethoxy PR ARG S FISA S 7 KRy RoSEAEtS BA COmBRRRe e, 1-
(4-Chlgro-6-methy1-342-methyl-4-(4-methyl-2H-pyrazol-3-y1)-quinolin-8- 20

e L NPT ETETIR: ety ot

yloxymethwkpysidinvdhythaatiolédufe i lhoeesste ol -Sdnpyiedin Arneubstituent” may be a moiety such

as a halogen, alkyl group, haloalkyl group, hydroxy, cyano, amino, 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



5- { 8[4-Chloro-2-(2-oxo-3-trifluoromethy1-2H-pyridin-1-ylmethyl)-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-y1} -3-methyl-3H-imidazole-4-earbonitrile, 251-

(4-Chloro-330 208 fs2thiazol-5-y1)-2-methyl-quinolin-8-yloxymethy!]-6-mEGTERRKBRZ3 M methyl}
-2-0x0-1,2-dihydro-pyridine-3-earbonitrile, 1-
(4-Chloro-344-(5-cyano-1-methyl1-1H-pyrrol-2-y1)-2-methyl-quinolin-8-yloxymethyl]-
6-methyl-pyridin-2-ylmethylI-2-oxo-1,2-dihydro-pyridine1§-carbonitrile, 1-
{314-(5-Chloro-thiazol-4-y1)-2-methyl-quinolin-8-yloxymethyl]-4-methoxy-pyridin-2- 30ylmethyl}
-3-trifluorometButtidrtepyyittie @rarsealkyl; alkenyl and alkynyl refer to groups in which one or more

{4-Chloro-314-(5-cyano-l-methy1-1H-pyrrol-2:y1)-2-m -quinolin 0X thyl]-

pyridin-2-y §ﬁ’5/2?6‘>’<%‘- n}%%f?‘é?&%}r’?&?ﬁg- ]%ﬁré%%?rﬁlé%% 868 %ﬁ%@ﬁeﬁr@gﬁé’ﬁ%ﬁﬁl%"ﬁle
11 5- {81¢EtermttlycFhoeBl)s@:iagor3xdfhmeo adthHpichiynodthyl of m &l proymietin:Bgroup.
ylmethoxy]-2-methyl-quinolin-4-y1)-1-methyl-1H-pyrrole-2-carboxylic acid amide, 5- {
814-Chloro-2-(3-cyano-2-oxo-2H-pyridin-1-ylmethyl)-6-methyl-pyridin-3-

ylmetHoxy]-2-ri&idh exgressibin- Aetdrdatingt rgfletsH o am adkglcathenyllionellt ynpidgromip- (for example

{4_ChlOro_%%?éx(géﬁéé%ryqz%@grt(r)%}{yznl;i?%qa\%g}5%1_}511125%_rnr]ﬁacgpé/ k'pqlé%%lrﬂ'yg'l, 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;-Cgalkyl, a C,-Cealkenyl 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,



yloxymethylkpyridin-2-ylmethyl}-3-trifluoromethyl-1H-pyridin-2-one,  1-
{4-Chloro-314-(4-hydroxy-1H-pyrazol-3-y1)-2-methyl-quinolin-8-yloxymethyl]-6-
methyl-pyrid¥R28A$A6YP -2-0x0-1,2-dihydro-pyridine-3-carbonitrile, 1 -PCT/EP2008/002316
{4-Chloro-3-[4-(4-hydroxy-1H-pyrazol-3-y1)-2-methyl-quinolin-8-yloxymethy11-6-
10methyl-pyridin-2-ylmethyl)-3-trifluoromethyl-11-1-pyridin-2-one,  1-
{4-Chloro-314-(4-fluoro-pyrazol-1-y1)-2-methyl- qumollnl% -yloxymethyl]-6-methylpyridin-2-ylmethy11-2-
0x0-1,2-dihydro-pyridine-3-carbonitrile,

1-{314-(5-Cthioxgrtiethyd) mpzymhyﬂ;yhmmmiawl@ﬂmmrhw,lddmémwyim,ridin@larrﬁno iso-

ylmethy1}-2- 0X0 dih dro ne -3- ca it
521815 FIBIEDSA g, metBymisors ér%]qgf’ha’iflﬁ o R v b

ylmethoxy}iﬁfm!h&igdrqnmmmesd qulxﬁemgthmmmldazgeéyh canopiomiyd, butyryloxy, acetyloxy,

1-{4-Chloro- 6 meth 2- me H-imi -4- oI QM”
-pyridin-2- f/?mefh)x -2-0 I>l<¥)l ro- p?/'rid}g he.3 nﬁ%ﬁr?él};ﬂ t?4 oro ﬁ%é oyl and
42- meihy]bﬂatwﬁt)édayﬂaﬂidyﬂlyfawlé% yX)qulnslﬂf &q?mﬂknelﬂgjb@@wnmmﬂgl)sommle cyanate,
-ethyl)-2-o0x0-1,2-dih dro r|d| -3- c&.ubonltrll

1-(L - ChiBISe S AR A SOBIAGTRNTS and aliolaitile erauns A cxampls ofa betgro-
-ethyl)—2-oxﬁe§ﬂ,éhei@erpyrgﬂm@fmmﬂar@}lz(ﬂi{om or -CONH-.
844-Chloro-2-(3-cyano-2-o0xo-2H-pyridin-1-ylmethyl)-pyridin-3-ylmethoxy]-2- methyl-quinolin-4-yll -1
-methyl-1H-pyrrole-2-carboxylic acid amide,

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.



251- {4-Chloro-3[4-(4-fluoro-pyrazol-1-y1)-2-methyl-quinolin-8-yloxymethyl]-pyridin-2-
ylmethy11-2-ox0-1,2-dihydro-pyridine-3-carbonitrile, 1 -(1-
(4-Chloro-3XV020p8/te5)-1H-pyrazol-3-y1)-2-methyl-quinolin-8-yloxymethy (- FReASNPRAIEin-2-y 1)
-ethyl)-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile, 1
-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-caroonitrile, 1 -{5-Chloro-444-(5-cyano-1
-methyl-1H-pyrrol-2-y1)-2-methyl-quinolin-8-yloxymethylk 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 Cﬁ; t %J]-{ razol 3- 2}“ lnolln 8-
onxymethyIkpﬁJr% r‘%/ Fﬁ&]ﬁy 4*ﬁ’Jachr(hlyr er{ 18- 6§/I’I “6ne nf both cycloalkyl and also an
(4-Chloro- M@Mahgeifﬂxyﬂ‘a&ﬂwﬂgiqnprmmbaeydaﬂmﬂlwhqwbom-&eﬁmtlons for example alkyl-
onxymethy;{ yI | th 2 d|l% in %k rbon tr|I
{4-Chloro-344 Orog%/ﬁ' é‘g‘iy (i-’Z et c;)%%o y"fg&{)/rry#c o - - etﬁn ynylcydoalkyl
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



pyridin-2-ylmethyl} -2-oxo-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“¥ecHEErt8%he first and/or second 10aspect of the present inRGRBR2AMHIGStonally, 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 15pharmaceutical dé‘m/ery 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, thexthathbyg flaoritsiohleantatiiomihe Gkiddhecatoptsowhly StHe D pRE cDIHpoENH aRdraking to

Al e G T TR A DT
a fifth gsp&ﬁhﬁ&yﬂgr@bdmomﬁemﬂm@thb meamﬂyln\if_!ddikyrh, ibat_zlirni;ﬂkgpbymwmmbmmcqﬁhhn@xwl,
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according to the first and/or second aspect of the present invention under conditions that permit
binding of the %%E:n%ggrne%stl%ﬁhgrﬁf((yfs%eregse gog; Er%%p 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-



(b) detecting the bound compound. 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 secon®28p¥ttasRehe present invention or of a pharmaceutical compB€itiER2208008#6 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 mddulation. 10 In an embodiment of the sixth
aspect the condition is skin disorders, eye diseases; ear diseases; mouth, throat and respiratory

diseases; gﬁ%f@@@&ﬁﬂ@@beawemmlgmu@ecmdaﬂmpremmmewmmmoa&ndﬁidney
diseases; dlseas male genjtale org and female ans; es of the h rmone
system; mé‘FéB‘a 5?8?@31%?’&%9?5‘3 r@? %@%&gg@%&f t%r%l'@éas : ffeSHSers
of the cent@bﬁpﬁ\wﬁg&@wﬂr‘omw;sﬁrdﬁrmmammue@abﬁism@mw &Mmlggdcbsmders

pain; infectioys diseases; mflammator;g dti.ﬁofl% rﬁy injlirlnelethy mun Iogy |sgrders cangers; eredlltary

diseases: nyl, benzoyl, 2- or or 4-methoxypheny

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



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 FOAM#1e62he first and/or second aspect of the present inventR§nl G388 HMaceutical
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 (IC50) for competition with binding of
labelled BK to human BK B2 receptor of less than 5 mi@?’omolar) or very high activity on human BK B2
receptor (i.e., an IC50 for competition with the binding of labelled BK to human BK B2 receptor of
preferably thesdhanabé withonthiasyopeoef thie preseotimentsosuThaprekdnt onyentiviitatsbighiatetitaty on

BK B2 receptors of cies other than human, e.g rat, mouse, 30gerbil.quinea pig, rabbit, dog, cat,
pig, or cyn o\lgiﬁsoif)oﬁﬁﬁséey.c%cﬁﬁ?ﬁ/f G%HH%T ?@P%@g‘f{)\@z%%r eiéfgn%fhglac Vi feé)r%'f ?ﬁocgreor
specificallynpdiafaviord @fisahedivaityenf. the B2 receptor modulators according to the present invention
can be assessed using appropriate in vitro assays. For instance, the IC50 values of the modulators
according to the present invention for B2 receptor may be determined via a radioligand binding assay,

such &s the asThy phiaritieeitidakaonppeHitithd, actuading touhapresaitadivartidntarstaisdatd ¢astiore BK
e e B R e R R S B M.
in ExampladjayaidSPPatemadeaticy) congmsitithes imagraiditioagd yacotGmasgh ditfr rercatinp i, inhébitomyore
o e R e R
in the assayi$, nvepgtitabkd abip\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).



15The present invention further provides, within other aspects, pharmaceutical compositions
comprising at least one BK B2 receptor modulator as described herein, in combination with a
physiologicaN{ 3¢ bte3ke carrier or excipient. Processes for preparing sucREHERHA8O0TA]
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 faﬂowing detailed description. Compounds are
generally described herein using standard nomenclature. For compounds 25 having asymmetric
centers, it shoddmpositimsiotundedtfarmessusthmayidertpecifiorsi ohth eropticaiciomparentsguch

mixtures thereof are encompassed. Compounds wjth.two 0 etric el S. be
present asThiXiires ot i%%?gfsé(?%‘e’?&% %%e dﬁfd nc,otizé%n\go%%éég wgﬁhﬁggﬁégﬁ?ﬁ%%}eﬁ%%ﬂlﬁbéa&%i (r)nay
occur in Z-paodide fappealingthaall igmlatatdedoprepahtivasoiydetsds sy ithdudetivin ingnedeemntin
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tautonSerictiblets. Reditexkipients 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.



compounds are further intended to encompass compounds in which one or more atoms are WO
2008/116620PCT/EP2008/002316 15 replaced with an isotope (i.e., an atom having the same atomic
number but W@#EREHOMAss number). By way of general example, and withRfit/ERaeafion2itotopes of
hydrogen include tritium and deuterium and isotopes of carbon include "C, "C, and 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, suc?rscompounds may have an enantiomeric
excess of at least 60%, 70%, 80%, 85%, 90%, 95%, or 98%. Some embodiments of the compounds
have an enant@ilyesispecdsasafnay |badbattbatkdibly sespppdirenthb acsive in grediwmtsmers (egtitdly
active forms gan be obtaine ﬁlo afymmetrr% ﬁynthesr YO esis from OIF“%? é’\{ pstlrlrcehprecursrars or

or CocC O1il) Or 1n a mi
by I‘E‘SO|U'[I8n t%’ear’rac maﬂ €so UtIOI’l %I]n e racemates can’be accomplis or examp

conventiongdraféith oiis: uibh saspetystallizatipcantéie pthickaong fagamsnivingsdupestyr, dflardrpartﬁj'mp hy,

using, for exa iral HPLC column. 15Certain co [e desc hereln usin eneral
formula th&¥i |ﬁet&}ofliisc\l/!;| rla% A emgng&gﬂxtﬁsgc% 35 the S\?\lge{t)(y?%?ﬁn ess rwrsgosrbegc%ﬁe(?l each
variabfe witkindimhta fmomide mlﬁtafbiedarahpgmadﬁiﬁhs oBucly mkmmmbhr;)ahd pregexed iy that
occurs morg& an one tim IIQXE} or |s defrn d ind endently at each occurrence. Thus, for
example, if 8up°|sa‘§ OWiT 10 BE < sﬁ%?sa %ﬁ TR , 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. Db.lsoi_cg brnatéons ofdsubstll} %nsr&l%%ijlqr varléelble% .are rm|SS|bIe on |fe§llsrlch
combinations reSHt in sta Bf)e cgrrn ounts (i.e., compounds Rhatcan be |S(z)if:§1te%}1 C arac rrzednan%I
tested for hirladdizionctif/tydter prov1de the active mgredlent 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



25The term "8-(heteroarylmethoxy)quinoline”, as used herein, refers to compounds of formula (1)
provided herein, as well as salts and preferably pharmaceutically acceptable salts thereof. It will be
apparent thA¥@3essdampbunds may be further substituted as indicated. A "BRArRT20e840%NY
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 prefe%ﬁ)ly without irritation, allergic response, or
other problem or complication. Such salts include WO 2008/116620PCT/EP2008/002316 16 mineral
and organigheaiftsalirlof aaicsksls uegsuethashmmesprepyklhbskzdkalporgigeariic slysaf deigic
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effectiveness of the applied formulation, such as stabilizing agents, suspending agents,

10 emulsifying agents, viscosity adjusters, gelling agents, preservatives, antioxidants, skin
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



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 wateWér 3M0&m16¢ghnic solvent, or in a mixture of the two. Generally, M {i32WB#8R 1 queous
media, such as ether, ethyl acetate, ethanol, isopropanol or acetonitrile, is preferred. 20 It 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 féfms and polymorphs are within the scope of
the present invention, as are prodrugs of the compounds of formula (1) provided herein. 25 A "prodrug"
is a compafiteifatainaydatt flliy sds e ttemten dianad rezous; dotems of gedscomd pdiendioprot/iataherein,

but is modified, in.vivo, fallowjng admyinistration to a subject or patient, to prodicg a co

formula | proVideShere; g'f—lvér g?%rcnr%le? rgﬁp%%rucéﬁrennay San ag?/‘g?e defiva |\}§e§F a g}ogrﬁfg{({)}l%’l *as
provided hateilidrtqditgmines)dlyedonbonantss Besahatainstami oty cartbosyngredientsr thatfingdegse
groups are bonded to.any.group that, when administered to a mammalian subject, cleaves to form a
free hydronl,eEnﬁ?&g?()}?%ﬁcac 0?%\%}% rr(?)(lg}:locl,%'respectiveIy. Examples of prodrugs include, but are

0,0rsu
not linsited to, acetate,

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



WO 2008/116620PCT/EP2008/002316 17 formate, phosphate and benzoate derivatives of alcohol
and amine functional groups within the compounds provided herein. Prodrugs of the compounds
provided heYefh29841 19628repared by modifying functional groups present inRAEEBHERMEYin such a
way that the modifications are 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 moféty such as a halogen, alkyl group, haloallcyl
group, hydroxy, cyano, amino, nitro, mercapto, or other substituent described herein that is covalently

bonded to ageatsmhptaﬁagalageataafﬂnn forthingitaggets, atondjtileaing agengsympropdtaithe dpacifying
"substituted,” Sﬁd |nS means that any one or more hydrogens on the designated atom is
replaced wal% e?ec?oﬁ?r%rm e mcf’eca Substituents, provided 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 z%nd testeg‘? qr b|9lo |c1al aCB}/I x) herfa suTsttltuentP (0)°¢ oén —O)
then 2 hydrogens o TEHE atdm &re repla ced. A oxo group that'is a substi ffient of an ardmatic

carbors atohy&smﬁprupyﬂmlhﬂesem(ﬁ d)%I; HOféOGso@emddaéchmﬂ/wacor(ﬂh@%) Fpropyéenp|ely@yridyl
group subs id ressio | refers to.a sat at d, s t-chain or
h{éﬂitﬁ (?)i)% sor%%h%@i ams romaTPo (gy ) a8 e ﬁlaﬁy(fr mnf]tlﬁ%n

branched hydrotarbon gr &atbon ato S, pre fer ro

carbon atoassa foare prefetgbiidobol (1td% )catbanyladmoislf¢0.6Xentpiaternvatnyi? €th0fopr pogpylene
iso- | | b butyl |, n-h
SoPrORY) SRR IS e a6 PO S S HAY Bope R8P TIPSO OsRS gguP-

The expre [eas pa y Ainsatura straigh

branched tydpmmthc(n goctipAlbatcentaiarérbym@ighf0 carbon atoms, preferably from 2 to 12 carbon
atom? more preferably from 2 to 6 carbon atoms, for example an ethenyl, allyl, acetylenyl, propargyl,
|sopreRyI or hex-2-enyl group. Preferably, alkenyl groups have one or two (more preferred one) double

bond(s) and alkypitarmqdehaf/deadiveryr fiwwvaqpicaiecpnepesitdroniar igteapplicktpn using the 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



WO 2008/116620PCT/EP2008/002316 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 aWth29serera@dly F or CO such as, for example, a 2,2,2-trichloroth eR240¢02316 methyl
group. 5 The expression heteroalkyl 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 oxygefr, nitrogen, phosphorus, boron, selenium,
silicon or sulphur atom (preferably oxygen, sulphur or nitrogen). The expression heteroalky!l
furthermoremeafsrefia plﬁﬁphmsAimazéehmuMed gebupi zdrspealyf hspen sat vty arOo theidcenehram riar

example, acyl, acylalkyl, alkox car cyloxy, .acy, aIk car Ikylam

aIkylcarbaﬁ’?(‘??lpﬁllg/(?Ir § f8§rB ﬁg‘ilé ¥e ;%eredr é?c;%ﬂ or a ko%/%a}r(bqoné/lg%np@%lr%lé%%
heteroalIcmmmtpsmbetgmpmeaf'iormlglﬁéiﬁ%éeLforﬁmlmﬂ‘dRaﬂé:r;eﬂIS theNdaari€ONR igbid, for
-Ya-NRa-00:0-Ra, yaNRc.coRc-Ya-O-CO-NR aRb, -Ya-CO- NRa b, -0-r-CO-NRaRb,yaN- Rccao
yaocooRc Wéét}?@ Rs- hﬁﬁr-n %8 a?a- ﬁQra)bo&ss r-, QC%ORRR&CM& ﬁgl%?ﬁ%)oéali?a-

R- soyn, Reohftionéaf theeabiRengediRiAaRD, -Ya-S024RaRb, -Ya44Re-S02-Ra, Ra-O-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 ClI -Cé6allcyl, a C2-C6alkenyl, a C2-C6allcynyl , or is joined to Rb to form a 4-
to 10-membergdeyclaadang or bemqrsosiytdﬂalhyitaﬁh hetnasahydnoigpéstratiom, wiereiibdiieytaarier is a

C2-Co6alkenyl 2-C6alkyn together wr h Rat form a 4 to 10-member | yl or

heterocycl(ﬁl@lnﬁ ugglﬁﬁ% c98gen aﬁavm%n an op |(§rrza y BT d ](I,qu&%a?lr(%e a?rd%pttlcocr)r%dﬁ

substitutedhGerdns aliaoly! 1eraamﬂpmredlynsub5mﬂatmﬂ:ﬁﬁ Shadkysmy ff Ryl dubirigistergd r()gaenbgztoap,ldi

C1-Cg Ikyl 2-C6 aC2 Coalk ing a.cycloalkyl, heterocyc I aI oalkyl,
R i b R R A R SR A

heteroalky oaryl, aralkyl, or%e‘ﬁ'aroara andr eing a

bond, a Clﬁ‘@myﬂeﬁebla Wﬁa&b&m&eﬁmm mcDAE; byl wpamydé ni@gmnepcwmeerpedpytgronmof
containing 30 at least one l%gn ato |t beln(g‘%(%ﬁslab e for on or more h&dorgeagcae%qa have

been repla aaBE}Vﬁd&gﬁ ﬁ% ergbec Ific examp 925 B Neraroai ﬁ%roups are'me
trrfluoromeih@xy:cﬁtdﬁﬁxy,admpumm.|§amrcppyrdx;/ cteripbsitiybmsycandthadrmeistgted 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%ﬁ@l a‘[ig;ing
systems h@umge‘mmdssasjdg (praferalitycs, aéadagaxmywwéu;atwm;aaewl afifmale tpemitil albgdand cady,
alkynyl orol%eéEroalkyl s having from 1 é 0 6 carbon toms. mples of such g sage
alkylheter %?8?0 ?%Tﬁe?{? 8H§}f%f2§te%s bgﬂe ?oéfé) %@ﬁ?@%rocyc 8aﬁ§§f,lar
heteromlkyWigeteaskbidirtetigalisydisnpbycioalisyhsesd tistedeatkyfhihte reayeibatenyl tysteyglicraitoups
being optiopally,substituted and sattjrated or mono-, d| rtrl unsat rated 20 g?cﬁ’ ression aryl or

e

Ar refers tS SRS NFRESGHIAKE t‘?‘fgo S?er‘qho 5%8% gt ng 5785
atoms, prefefRynbiory Glifbﬂ&x(smMﬁxﬁéefarﬁhiurﬁldg’}gchwtdmamr?hleeeachtmsmneasyk (edékn)a
refers furthermore to groups in which one o re hydroge tom v bee p ac
independeﬂﬂﬁ%‘l‘ﬁﬁ@'gﬁ?gryﬁ‘grﬁ&?{] g?%rz}g % r’?%ﬁcel or 108 n(glaToﬁYs or %W%ﬁ!ln gﬁ KisPen
or NO2 grqupanﬁxamaﬂel&ar@@ph@whcnamiﬁgﬂo hiphanyhtidilacrapbdayloafolinkt, Saitriapheaylfor
4 hyqroxyph&agn%rsct)l%pagent whereby such diagnostic agent is for the diagnosis of the diseases and

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.



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 (prefeP4BI§08/21@29r 4) oxygen, nitrogen, phosphorus or sulphur ring BSGHHEPIMEf2ahéy 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 WO 2008/116620PCT/EP2008/002316 21 others by
fluorine, chlorine, bromine or iodine atoms or by OH, :@?SH, NH2, =NH, CN or NO2 groups.
Examples are 4-pyridyl, 2-itnidazolyl, 3-phenylpyrrolyl, thiazolyl, oxazolyl, triazolyl, tetrazolyl,
isoxazolyl, indazolyl, indolyl, benzimidazolyl, pyridazinyl, quinolinyl, purinyl, carbawlyl, acridinyl,

pyrimidyl, 2,3"-bifuryl, 3-pyrazoly.l and isoquinolinyl. 5 he expressign aralkyl refers to a group
Containing botkub RSB S BT RPR ARy SR o o DUy SEEOTORARE it e
above defipgiongnieghtas ifflaaxaniore, divdadeys, atglallkenyt]ariyiglkoonjhranyldsis|oaliephosis, iritis,
arylcycloallcenyl, alkylarylcycloalkyl and alkylarylcycloalkenyl groups. Specific examples of arallcyls
are toluendTPESYIANR LRy %?%fﬁ?@ﬁ%g@én?’%fcﬁfoﬁlﬂg%/éo%ﬁu%ﬁéo éﬁg,n?.%l-?ﬁ%@ﬁqe, f@%?z!\%r? ry
dihydrenapiitaaiens basdansneyshgestionsiopenadi fi sonnmaidiinhend lphenyitaioos netimogdtigast An

aralkyl group preferably confains one .or two.aromatic rin stems (1 or.2 rings) cantaining from 6 to
10 carbon BISTRYHY-0 HéOBI&’tWBVaﬁ kyf%ﬁﬂﬂogﬁﬁﬁ’r (s 9%85 eﬁ%h‘f%ir%&’ﬁ‘ﬁ@%ll %;%’egz rt%?aéeg

carbon atofgcany degcpyeifiaiyagioneladiipiniog S«et aiihglry 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.



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 arVSx3¥8A. 1pegen, silicon, selenium, phosphorus, boron or sulpuF/ &Y EBteferably
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 heterocycloallcyl groups in accordance with
the above definitions. A heteroaralkyl group preferably Edntains one 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 cotitaimimgpharamb @5 1396013 Ht@-4did W 0a @/ZHIly Ag b ugtiolngwi rin p@lmrgenasis carbon

> o ol o i1 b | afl b
atoms, 1, 2. 0r ol Hose caihen A0S BRSSP ATk saabdsaealeliatile AReIR Y

oxygen, sulpnuror nitrog oms. xamples eroar

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,
heteroalkyfetedo gdedimdlaod viesk rodegthens roaipitnt tastheyel oaligdzyrdofanttisgndyoliee, bronchial
hyperreactivity, chronic obstructive pulmonary disease (COPD), COPD that 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.



groups being saturated or mono-, di- or tri-unsaturated. Specific examples are a tetrahydroiso-
quinolinyl, benzoyl, 2- or 3-ethylindolyl, 4-methylpyridino, 2-, 3- or 4-methoxyphenyl, 54-ethoxyphenyl,
2-, 3- or 4-cHOSI$hEeYalkyl group. The expressions cycloalkyl, heterochEIBERIAIMIRIYcloalkyl,
heteroallcylcycloalkyl, 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, :83,4N112, =NH, CN or NO2 groups. The
expression "optionally substituted" refers to groups in which one or more hydrogen atoms have been
replaced each lhdkeprg rerntind kideeytkitseabes h Ylithie the | presart appicatob idwniteenof ddinaeyatmcts or
by OH, =0, SH, =S, NH2, =Nk, CN or NO2 groups. This 15 expression refers furthermare to groups in
which ome TRKTEG, SRR bR e Bt opiok Lo SR TR (B Rep AR e
unsubstitutas Chfo il kylstities libstititia G266 anyhellnEdstilive e -Chalnargl, Riguivdtifet
C1-C6heterqal upsubstituted C3- C10cycloalkyl, unsulstituted C2-C9heterocycloglkyl.. )
unsubstitué% gé{gg'igar&'{ﬁ?l%sgbs%?ﬁ%c I he%glr%lgﬁl/i, %h%%zéﬁﬁﬁcge%l%rg?ky o?%%s&sﬁfﬂted
C2-ClihetdreavialRy| Eraup PROmakslu2000hH &8N B/ W88 idgrdefiBnd. thBugmtstof &.r&agens,|€hdih
such as, e. g., 'fram ] to 5 means.any.in r fro to,9,1. & 1,23 4 and 5, In gther wards, any
ggﬁg %oﬁﬁ?ég&?;’ e%(%?‘oug J. ye ol cf§914 1§2 §741 8 ‘Rgdsarm I A @iements c}s A

range defi % icitly’mentionéd is meant to comprise an Paisclose any iriteger”’
defming saidiraitsPani. aieindis giet. cGapribel, ibsdid fablpel 1999 pisertGBMntinntaiko Wadderises
all isotopes of atoms of the descri ﬁ-_f . Isotopes are atoms haying the sa tomic
number bu? ARTUH ISR e gD B ) T e S A A H s
Examples fagearhoh isdiepemacatidefite] 3t€mgnl '$Eostate 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;



WO 2008/116620PCT/EP2008/002316 23 the same are within the scope of the present invention. The
present invention also relates to the use of those compounds of formula (1) as active ingredients in the
preparation WOrRBEHER% e of a medicament. 5The pharmaceutical compod&idEPAENRAL to the
present invention comprise 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 biered saline or phosphate buffered saline),
ethanol, mineral oil, vegetable oil, dimethylsulfoxide, carbohydrates (e.g., glucose, mannose, sucrose

or 10 dextraneyy nRarbijhriggesGadBuraetis, o diypaptitieslorPanifieeneejds fuchas Mytiae07, 13,

antioxidants, chelating agen h.as EDTA, or glutathjone and/or.preservatives. Furthermare, one or
more othefgéf%eﬁ@%%?gntés‘fn Q%W%é@ﬁ%t bg}h %8%%1%@&2’:‘?8%&?&#@6“&%%@ |dnfs’
provided hpaeisid;oCinBaisuey theampeon 2004 ;hedindgatien), miigtativa ntydeopealyyb ercnilatyetit in
combination with an antibiotic, anti-fu%gal, rga ti-viral115 atgent,dan anti hiftﬁlminedta non-steroidal
anti-inflamATATORAHN 1905 Hile KEAS Y fﬁiﬁ‘g Rip e il R o 8t Patic G rBE S ar 85 WA SR ooth
musclé activémbotishlately Rgibityand disdrdesodlipenafateriigntioned. 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 (adibessinliicldilessesbcWithap ubeinpradentmalpphicaiosciber (e, iftadevass)]ar

intramuscular, spipal, intracranial, f’)ntrathec?l intraac%llara e;ic?(%ular, lfr-}glaorbital irlmtrasgnovi%k

: d
intraperito %ﬁaﬁﬁ%ctfdﬁ?%’w&ﬁsas %ylssi%ﬂ I ¢ on éatn

. 10 €IS ng vascu 1
ar injection’or Usion Y8¢ niqte. R CettalrensBlalmients,
25 compositissdilatiarfo periphisadl e frutaalry sdi st qrse fertaih] Suichuams distodies farcdxding [@ortidblets,

troches, lozenges, a ous or oily suspensions, dispersjble powders pr granules, emulsion, hard or
ot dlhsu ARy Ly RS QPRN AOTF R ia B AL 5B AUEp vt Rvpsciension and hypotention |
formulatedagsoailitep hilizhtaepsismudatimodisr tftuic aperdminististioramshyrirapreteoenforgidplasty,

conditions (g.9..In, the freatment of skin 30conditions such a8 PURS.QLI)- AN.; Fenando, LP.;

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.



WO 2008/116620PCT/EP2008/002316 24 Compositions intended for oral use may further comprise
one or more components such as sweetening agents, flavoring agents, coloring agents and/or
preserving AYerMs th@®r to provide appealing and palatable preparations PCAHHESINRIS the active
ingredient in admixture with 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 phoséﬁate) granulating and disintegrating agents
(e.g., corn starch or alginic acid), binding agents (e.g., starch, gelatin or acacia) and lubricating agents
(e.g., mag nesimmiﬁaﬁat&issaafic\’aﬁldmﬂtakm)esﬁheamﬂiemﬂan@&am‘tbmqﬁlmiéhﬁyemy’tm aseded
by known techpiques to de isintegrati 89 sorption in the strointestinal tr nd th reby
provide a SUSTAThEBRLHRH sgge%g Ydh 3;&%@ If%’r BEATPIERS aﬁ?ﬁi@'ﬁ@ %és[e}t?gf’gﬁ?faﬂ% lﬁl)%l ryl
monosteratgperpiysie\dddisdedyate 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
ingredgent is mixgerddts witehorenteil neeions (8 gtepe aMitloih, Iihaicbmmfn‘irapplixlht&mil)hé\qlemus
suspensions conain t% active i redlenuge'% in gdmixture with Xe |ent 20 syitable for,the
s T G R e R e R e
carboxymeiifyieetiaose, diviindcalifildre chgdﬁbpnemdnseﬁmmiuiﬁsmdmlumqigmate, meningitis,
polyvinylpyrrolid tragacanth and acac Fllspersm g orwe t| nts (e.

naturally- oﬁeﬁ?ﬁﬁa%H%?E%%t%&%ﬁ%ﬁ“&%ﬂ%%%ncﬁéﬁ%ee dat6h P QiteRhy an{é aﬁfgiﬁ%’%&%

fatty acids ceieh supaly epjeinyerik alemiqgtdeaprdimatatodi gras cif 2heohetirylansysteiate mntﬂnlplng
chain |pha c alcohols su tadeca leneaxycetangl, condensati oducls f ethylen
OX|de1 ith ﬁ‘iﬁﬁ%?‘ée?&%%ﬁﬁ%&@ﬁ%ﬁ% PSP a‘%‘fg rgr Sl a%f&c n%lslﬁpo g%z/% feEhe S %or Z and
monooleatafkigsvide isding, mMmﬂe&WﬂMamM@rdapmﬂsﬂm&dwmme
and hexitol an es such as polyethylene sorbitan monooleate). AqQueous suspensions may also
comprise osr‘f‘abJ %Ir‘hb?él%reservatlves 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 «
Cﬁre?m disorders: Within 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



WO 2008/116620PCT/EP2008/002316 25 Oily suspensions may be formulated by suspending the
active ingredients in a vegetable oil (e.g., arachis oil, olive oil, sesame oil or coconut oil) or in a mineral
oil such as WQidopHdsA? The oily suspensions may contain a thickening a@€iVERRSAYBHEeswax, hard
paraffin or cetyl alcohol. 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. Disé@rsible powders and granules suitable for
preparation of an aqueous suspension by the addition of water provide the active ingredient in

admixture witldrsispusitagy, waibindylifigospindykptmiling angjeylbsing ospondylitise peeanpdlites.
Suitable dispersing or wetting agents.and suspending agents are exemplified by those alrgady.
mentionedSRYle. K4HEAY ‘é%ipf@wgwggngv‘\}g%ﬁnﬁ%? flafsg?ﬁ?ép(g‘ﬁd ﬁ%’l‘éﬁfﬁ% a%fenig? m¥é1§/ealso
be presentoftbasorasie et askudsiilondnmany aladdaénig tpntdrdiskfsgitdromater 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
tragacsinth), natUealy-odaisidegs phwagiiatichs (p@sesoy gdicacicihinhanteantefalterpprtidisesders”

derived from fatty acids and. hexitq)), anhydrides (e.g., sqrbitan monoleate) and condepsagiop products
of partal CSREATIETEN Hiri A, O A RS SrS W BRIERL EIREES e (o BT
sorbitan mangphategti & sHeak sl diayoatactdoyperisasitivityy allergiswikiieaaet andaldigicoasnhmgents.
Syrups and elixirs may be formulated with sweetening, agents, such as glycerol, p. lege glycol
sorbitol or ¥ COPREANIHS ANt SRRSARA) B RFTS %iggél%g i 5ﬁlrrﬁlct)lrse @é%}imggmg%p?e%{gﬁ\[}gxes,
flavoring agests #shas caakingMePotsell, G.; Pemberton, P.W.; Arkwright, P.D. J Allergy Clin

10  Immunol. 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.



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 Wi EWAE combined with active agent(s), with or 30 withouP&ddi3H8Y ¥3atnal
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 WO 2888/116620PCT/EP2008/002316 26 solvents
such as alcohols (e.g., ethanol or isopropy! alcohol) or glycerin; glycols (e.g., butylene, isoprene or
propylene Fiythéxnadigehatimptootds|sf éhg.idwuentiion); arextsefd af avaigesincgentafuic welviemisgagehenaltures
of organic solyents. uc(rja as alcohol and glycerin; lipid-based materials such as fatty acids,
acylglyceroz?% i’ﬁ’a’d‘és‘?ﬁ% ozﬂlsefssuegﬁaas mineral oil, and fats 5 of natural or synthetic origin),
phosphoglycerides, sphingolipids and waxes; protein-based materials such as collagen and gelatin;

silicone-based,matelials (hoth.non-yalatiie ?n”eds?‘!fé"sj‘é'r'l‘?)?aa%ﬁﬁgﬁ%oc (bqgpased NAlSNalg;sucn &S
microsponges es. A composition ma)P rther include one or more components
adapteéd toencprpasthe, dtabiktyatr Bkl 6 edisaath amppdig fdroselatmtiated chyabastabiiziniguaggnts,
suspending agents, 10 emulsifying agents, viscosity adjusters. gelling agejt eservatives
antioxidanl(‘:it‘sl,n lin%ééﬁséngtio%r%Qé %%10 rré??rslof)srturrrll?gros%gﬁ nsalgs é%lf?gt ég% ég%l%}ﬁ%i%rn%ﬂsa]fx r1;1e|cs) élé of
such compinentardsdesefiletbin tartirdatent hef EbdacteRilanmfactpoeiadiedrhacStepat fFomss,
London 1998),and za""rE‘% egﬁ)e’lﬁe%‘f]b” Jgf}foﬁ’c@%r%eclbﬂz’é'fig! ﬁfo'rea“c%‘?l% TRAISBHAS MAYyeemRLse
microcapsules, suchas hydroxyme ulose dr gelatin-microcapsulés,
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



15liposomes, albumin microspheres, microemulsions, nanoparticles or nanocapsules. A topical
formulation may be prepared in a variety of physical forms including, for example, solids, pastes,
creams, foaMQ,A4FoHEsHkls, powders, aqueous liquids, emulsions, sprays BRd/ERM(FAIES. 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%@icks, or in particulate form; solids can be
opaque or transparent, and optionally can contain solvents, emulsifiers, moisturizers, emollients,
fragrancesreiiyedétivhprampgthesan@ativiss anchutiosupmess ongiatiants-toaphexediseasesgrihvancerttie
efficacy of the final 25t§rod;ct.t.%r%ams %ch Rﬂgons are often similar to one another, differing mainly in
their viscos"l{@,eﬁ% dl‘i‘)‘fl s A5G LresiRe ?’nay € Opaque, translucent or clear and often contain
emulsifiers, solvents, and viscosity adjusting agents, as well as moisturizers, emollients, fragrances,
dyes/colorants,preservafives and other active ingredients that increase or enhance the efficacy of the
final product. ééggg% g’gl[t)?}lenp;&rlgdpvrﬁﬁ?ng r%PrPg;lé:o{ ({/rllsgcl)%itle%?frg%n Hick %,rbcgrrnﬁ@%egrsggé@ txc}({ in or
low viscosilimitéd se, foisordeitons;Hilks todik tofoticascandncledmg, bremgtatsoeontang seinegt{non-

emulsifiers, mojsturizers, emollients, fragrances, dyes/colorants, preservatives and gther active.
N s e R N S R A
final produahd_ighatignare(lipnnenghen treds pletigns), oegglbagns, oftemathnohodhtaitestine)sikegs.
Liquid topical products.often contain ents. emulsifiers, moisturizers, emollients, fragrances
dyes/coloréﬂ{esg{%lreésg?\ll%?i’\/é%cﬁ“rfﬂ’o%r?sgg)\{aailgﬁs% i%&rlesa}iel% tRAtir erséag%ngfeﬁhgﬁ'n e hg%%t}gyngT the
final produoktéosafiiteh|e@medtifie rdskuey skin ¢apeeal itorundilegidapivsts dynduiraee metdmited aod ionic

emulsifiers, cetearyl alcohol,.non-ianic emulsifiers like polyoxyethylene olevl.ether, PEG-40 stearate,
oo ey Dl R R T R N S e
Suitable visansity afiinsting tasgis) tblantlen] eydeteraandnotdihrde Kitayrotyetivealn) andcidstal menviorsic

gums such as hydroxyethylcellulose,.xanthan gum nesium ajuminum silicate, silica, . .
microcrystgﬁﬁrggr}\i/vg)%?%ge%tg‘vvgﬁ,cﬁfalesrg r??ré:r?gl 8@?}% %%%1 e, %jng 8@&1%%%5%%%%@ ; ggf(glrnngléléi %ﬂ% the
addition of tugabintimijedhtscarcamchitorars)nidodgkoeufisaset mpneEladbses ppiyphophasdc ondtiple

polyquaterniums, hydroxyethylcellulose, hydroxypropylcellulose, hydrox op Imet Icellgll i
carbomer g#%er%ﬂ?r%nghig}%lggto;}geﬁc ma‘fign\énmesy 1n<HX(ﬁng Ptk A MR }’mp%&}{as Ori ng
15 lymphocytic, granulocytic and monocytic lymphomas, tumor invasion, metastasis, ascites,

tumor growth and angiogenesis.

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.



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, polysorby¥fe2808/pisbrbate 80, lauramide DEA, cocarnide DEA, and cd¥2HH820A30®R3dtey |
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, Ervic acid, benzoic acid, and formaldehyde, as
well as physical stabilizers and antioxidants such as vitamin E, sodium ascorbate/ascorbic acid and

propyl gallate. Gapitlbte rfealstspndrenetiiddVishiarba qirisent capplieatienaths datotheapidany desky

acids and their salts, glycerin, propylen cql, I j i [ncl nolin
alcohol, Iar%ﬂ(rﬁfqénnecg? enva \?gssp?géﬁooﬁegté}(&,hglgt?%?;%ﬁ?%%qggg%ﬁ #gggégrﬁﬁggﬁaﬁl%q%%%%?oils.
Suitable fréytance€.aticolodimsihdsiohulf03 (MRt 43; FyalerRENINoCHD fratdD&d V2w No.

5. Other sy C itional ingredjents m [ degl.i icakfarmulatian i C|U®(§, utare
not Iimited#go&,'b’a}gi‘rgg%ésf% %&ﬁgfg(gﬁé,tgﬁﬁca ing é%%?ftsﬁq ér?g%c%%%)i’ng éigreﬁrlét?{{ght?s'iatlc ag’eth'é,
astringentNessbergich haZésechighod andtabrsal bxdacidesudhmas Bharhoabiis elddact)Shock. 2007

binders/excipie wiffering WO 2008/11.6620PCT 1 a ' ts, film
forming ag@gfs%iéftﬁgfhﬁg %16%%&,%8%%}@%&%%? o%égé%%gg%ge%%s gﬁ%%é just%@a}%gégg%ggg%tz An
example otgtekibeltletapycal vehicle for formulation of a gel is: 5 hydroxypropylcellulose (2.1%); 70/30
isopropyl alcohol/water (90.9%); propylene glycol (5.1%); and Polysorbate 80 (1.9%). An example of a
suitable topical vehicle for formulation as a foam is: cetyl alcohol (1.1%); stearyl alcohol (0.5%;

Quatemium 52Methédnlpgypandndiagnosti¢s: omxradrod §she GFenan0sY beldbaikastibyasstopes,
(SO'OF(%); ?lzgrg%%@:%agl%qﬁrg{ggs%gg% (x%a?’r%/f’g, élltf%%gﬁgytéraa[gtf?)\éﬂ'e%nents, 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



10 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, aerosoVOr A& mlegMhying); dropper application; sprinkling; soaking; aniGIAERg089Att6lled
release vehicles can also be used, and compositions may be formulated for 15transdermal
administration as a transdermal patch. A pharmaceutigal composition may be formulated as inhaled
formulations, including sprays, mists, or aerosols. Such formulations are particularly useful for the

A : - . iy : o f oL
provided 20 A e e Rk A (O SRR o
inhalation rBtmeseptonduidar conditttndainiduincan amplintisadlicientcie detiedtabdyinhbileitsbivithng of Bkints
h as CF I t iglagical ' e . Other
SHitable de e S e B A PRI
Aerosol forkngamotes tharsasekiHeith drs tigeart rardhing ltydsic &y exempite 2 8y spldiantsnebiitrationsaasay
co-sol\sentsdlmgog%){rp&' én}s)s“:onventional 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

active mgrecion i B o o s R LR
bacteriostatiengdiitens TerpeasiMiviossBeBimusister sbdylafian 2908/t es2DEOTEE RS 068108265 the
term "treatment" encompasses both disease-modifying treatment and symptomatic treatment,

10  either of which may be prophylactic (i.e., before the onset of symptoms, in order to prevent,
delay or reduce the severity of symptoms) 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.



means of a pump or squeeze-actuated nebulized spray dispenser, or by any other conventional means
for causing or enabling the requisite dosage amount of the liquid composition to be inhaled into the

patient's lunYy® BU#HAbeA#brmulations, wherein the carrier is a liquid, for adrfhEEBRHIRAEH8r example,

a nasal spray or as nasal drops, include aqueous or oily 5solutions of the active ingredient.
Formulations or compositions suitable for nasal adminisjtation, wherein the carrier is a solid, include a
coarse powder having a particle size, for example, in the range of 20 to 500 microns which is
administered |r¥tm in which snuff is administered (i.e., 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 illustration, powdered preparations of the active ingredient thoroughly
intermixe_d Withﬂ%ﬁé’:ﬁ% or of ({ni,”%%]?(ﬁ‘;"’ders acce_ptable for intrabronch_ial administration. The powder
compositions can be Administered via ah aerosol dispenser or encased in a breakable capsule which
may be inserte@lizyctimepuaitids toifitbecpueseinteiiéhtom oac b peaperabpsa uart bidvajisenstikaemaut in
a steagy sisam.syibleop0NAAYoR.FRmRCS LRl compesitipns mavalse e pispared n fhe
form of suppositories (e.g., for rectal administra |on1). uch compaositions car e prepared‘%y mixing
the drug wishirdhssived esimg theitat ty dx diggenbed delo e liogathemwisdns yathpecanetho d ik dioridiatthee
rectal 20 te nd will therefore melt in the rectum to release the.drug, Suitable excipients
include, forikargnedt ot CRREE o Ve s S it ey ks SRR
formulated @t Susfeirestimetbads farlnddbiatrardinmt lrfoted tiathoss mttlzxls desosibledtbatoffcEista cfiow

release of yedujgler ollenlag.a pARMISHRY el SUENATIHAIRYS May-ggnerally 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 %%%%&q@%a@ga %et{l%r % vt\t/}% f%rxrgl%l ég.r%#r%/%@% & relatively constant level of
modulator release. Entained Wi S

e amount of modulator ¢ In‘a Ustained release formulation
depends upon A6MNeisaangtienitnidesite of implantation, the rate and expected duration of release and the

nature of the c%qgggq;}atgygﬁ%eated or prevented.

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)



WO 2008/116620PCT/EP2008/002316 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 witrh2@#fitié11#63s and may be adjusted to individual requirements PAEFRR2 S AP3UNds
according to the present invention are generally administered in a therapeutically effective amount.
Preferred 5 doses range from about 0.1 mg to about 14Q4ng per kilogram of body weight per day
(about 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 Qﬁ%&i?%s tTOhl(Ieeagjg_usnh?)f activ.? ingredient that may be combined with the carrier
materials to prgduce a smglle 3osag% o vary depending upon the host treated and the particular
mode of adminRirasiconmd tsaperatiteforms will generally contain between 10 from about 1 mg to about
500 mg of an active.ingredient. .. It will be understood, however, that the specific dose level for any
particular pati:r%lyvﬁl'ls?%%%%rycd ﬁ%fcl)llrﬂag variety of factors including the activity of the specific compound
employed, the A4, isaerabpdybpygamdral health, sex, diet, time of administration, route of
adminigtration, nd_ rate of excretion, drug combination (i.e. other drugs being used to treat the
patien§ and thélllésgvlesrﬁf/aﬁgufo{ﬁgcﬁéaﬁlecﬂ a?r’l fs%érggge%lﬁc?ec}going therapy. Preferred compounds of the

invention will hsateissetaratetlarmacological properties. Such properties include, but are not limited to

oral bioavailabij uch, that the preterred orgl 20 dosage forms djscussed ahove can provide
therapeuticallyl{é%g R/QTe\I/e sﬁlc;fp?ﬁlél%%?%%)&ﬁr}de%%i%. oéll(ﬂléagdi%%?ﬁ‘ﬁfjﬂ{b )quinolines provided
herein may be PéeippRGlgdn(sis 'drigdaibeaplphasphimoifstsooé i dehlocapitisdimns N DETWDT
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 reddstocompduladsr () qwovitte dhive réitl awingrefatdblyl adminispeesentativpateninfdey., 6f
human) oral@fkor to 'Sc%ltl and%gtr@presegt wi hiﬁlat least ane b%d}a fluid or tissue of the patient while

. C rmu. according to epresent mventio
modulating receptor activity.



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 bnar isease (C®®D), COPD gftlat is characterizig%d[?y
irreversilgypogressive %{HW%{% obstruction, acyte resirakpyy distress syfﬁ'arlgr%e (ARDB and
exacerbgtion-efpirwaysRyperreactivity-gonseguent to otherdrgg-therany—dyspres;hygeroxic-alveolar
injury, pylmonary em \’ pleurisy, tuberculpsis, exposurg to high Altitude i.e. acutg¢ mountain
sickness|and preferably hig itude pulmonary edema|(HAPE])). Gastrpintestinal diseages: Within the
present applicat o "gastrointestinal 15 (liseasgs" enc @ but is not limited to,
disorders irdluding ¥sophayitis, gastritis,| irft&Ble| stomarh2§astric &ndduddenal ulcer, ileds7.zolon
irritable, [nflammatoryybowel diseases in¢luding Crohn's|diseasge arffthulcerative colitis, dnteritis,
hypertengive gasties @olopathy, colits, peritgnitis, appendiciﬁ&,%;ﬁﬁ!s, gastrointestinal
hemorrhage caysedqysa portal hypertension, collateral circulation &, gefemiqmpostgastrectorny
dumping--s-yndme,—%ﬁﬁigesﬁea—dﬁeemﬁ(,—dﬁ% hea, hemorrhoids, worth diseases, abdominal colic
and colic of parts of t S)gastrointestinal gystem. | Liver)gallbladder a{ﬁcﬁjpancreatic disgases (Cugno,
M.; Saletino, F.; Nussbgrger, J.; Bottassq, B.; Lofenzang, E.; AgostoniNA. Clin. Sci. (Land) 2001} 101,
651-7; WO 01/56; 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, bdt™rs not lonited to, disorders sucfh
hepatitis cirrhosi liver, liver fibrogis (e.g. dlue to Viral (HB‘@{./H/V Jmfecrm)ns, toxins (alcohol),
fatty livern, bile stasi poxia), portal hypertension, hepgtorendl syQdr mef; ’
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30hepatogenic edema, cholangitis, cholecystitis, acute and chronic pancreatitis, and biliary colic. WO
2008/116620PCT/EP2008/002316 34 Urinary tract and kidney diseases: Within the present
application {V@ RY#1196R%ary tract and kidney diseases" encompasses, but RCAGERAHIEEWISLourinary
tract infections such as acute and chronic cystitis, interstitial cystitis (Campbell, D. J. Clin. Exp.
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, 177L82; Zuraw, B. L.; Sugimoto, S.; Parsons, C.
L.; Hugh, T.; Lotz, M.; Koziol, J. Urot 1994, 152, 874-8; Rosamilia, A.; Clements, J. A.; Dwyer, P. L.;

Kende, N1.;Ezampbell, D. J. J. Urol. 1999, 162, 129-34),|irrB&ble bladder toveractive bla deg )]
20070034442, incontHEHEE fncluding| b Fot Jimited taapregs-, urge SICUEMISex inconlinbHe, benign
prostate pyperprasia{SHpivasah—D--Kesaka—10 A H.; Paniels BV Egre AP Bhattaeharvas A. Eur
J PharmacoL 2004, 5@@(}8):155-67), urethritis, inflammatory kidney di@a&ses including
. N . . . L. N T . . |
glomerulpnephrltis, glomerular disease qf the kidney, inferstitia] nephriis, pyelonephritig, diuresis,
proteinufia, natrju @ glciuresis, disorders of Water balance, di e of electrolyte balance,
disorders of acid-bage Balance and renal cplic, renal fibfogs, and dhrovicTenal allograft dygfyngtion.
15 Dis¢ases df maie genitale organs and female genitale organs®Within the present application the
term "diseases pFf €nitale organs and female genitale org&hs: mpasses, but|is not limited,
to alteredl sperm m “ Nua\%le infertility | orchitis| prostatitis, prpsta Rageement, mastitis,
inflammatory pelvis diseagesvaginal infections and pain, 20adnexitis, cbﬁ'tzis, soft ulcys, syphilis, clap
and ovarian_hyﬁftsumulﬁgion syndrome {UjiekaT.; Matsuura, 1<; Taurhar, N Okamurg, HHum
Reprod. 1998 N v;13@):3009-15.). S~
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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, 25climacteric disturbance,
emesis, preMat2tesdéfie contractions, premature labor, endometriosis, erRfoHaAIS/4Rdna.
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 (Speichet‘,‘

Expert Opin. Emerg. Drugs 2003, 8, 239-50; Gao, B. B.; Clermont, A.; Rook, S.; Fonda, S. J.;
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15 thrombophlebitis, phlebothrombosis, cardiopathy, congestive heart failure, carcinoid syndrome,
angina pectoris, cardiac dysrhytlunias, inflammatory heart diseases including endocarditis, pericarditis
and constrici@2pitieadftis, myocarditis, myocardial infarct, postmyocardiaPfrfaFEEM/ 89 dPome, 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 Gyneco‘}_92005 Oct;193(4):1508-12.). systemic

inflammatory response syndrome (SIRS

including SIRS caused by heartlung bypass during surgery,

sepsis andimternal and external complicatj during cehrdl"@pu monal bgpass surgery (ipcl (ﬂmg but
. %ﬂ'ugure . Dﬁi’ . L ructure +
not limitgdafgpdyverse hemodynamic effgcts following prosaipting sulfate reversal of heparine
25(Pretopusi M—Sehot—GMeFarane A Nurphey, t3-Brown=-3-Cli . 2005
Nov;78(8):477-85). N8Ited diseases: Within tHe presént applicati term "blood '
encompasses, but jg nag limited to, disorpers sugh as cgagulation minated intravalscular
coagulopathy, 30 orghage, hemorrhagic diathesis, hyperchol olgmia and hyperlipemia. | WO
2008/116628PQT/EP200087002316 36  Lyt¥bhatic disepsés: \ithln the present applicqti¢?tthef tern
"Lymphatic disepses™as used herein encompasses, bug is not ircr?ite to, splenomegaly} lymphangitis,
lymphadgenitis ah I‘qs% adenoidg. 5Disorders of|the centfa ?mqs stem: Within the present
application the term™gfsor of the central neryous system" ¢ncomppassksy but is not Jimited to,
disorder as mtgrmnatory diseases of thegentral hervous-systemgncluding-enceghalitis;
meningit{s, encephal litis, meningogncephalitis; hydrocephalus, é_gijtrophic lateral sclerogis,
spinal card traum | cord edema, demyelinating djseaseg of the pervous system, multiple|10
sclerosis,, ag tela I iIC neuro-dege ney ti}/e disorders inclyd @" Iz/ eimer's diseasg and
Parkinson's disease, neuritis and peripheral ieuropathy], dsprelssions, Mnorexia, anxiety aswd.3
- . O
schizophrenia. | L a .
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Brain disorders: Within the present application the term "brain disorders" encompasses, 15 but is not
limited to, disorders including nootropic or cognition enhancement, cerebral amyloid angiopathy,
stroke, headVAh#Hrdétt&uma, traumatic brain injury (Marmarou, A.; Guy, MCVERBREYPI3 IR0y, 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 edemahcute mountain sickness and preferably high
altitude cerebral edema (HACE), cytotoxic brain edema, vasogenic brain edema, post-surgical brain

edema, bhraix-edema associated with metabgdl_ilg diseasefs, Bxerease of p {meability of b|00191-kﬂiai N
barrier of Qlpge-brain wriiBP B4 Fier. 25Mpifbskeletal Sysigid (disease RRFRHR the present
applicatipna-the-term-"museculoskeletal system-diseases” asseg=butis-hetlimiteg-to,-disgrders
such as inflammatory Nt»sculoskeletal disorders, arthrosis, ost¢oartitasts, osteoarthritis,
chondroporosis after joint trauma or relatively lorjg immeobilizatipn of ajQint after meniscus or patella
injuries ar torn li eumatoid arthritis of ihatever type @.. or 30 pathogenesis in¢luding
acute arthrié@, acuf’goiityarthritis, chronié¢éfflammatory &ehritis, degBnerative arthritis| ifféctiqus
arthtritis,|Lyme arthfitis, proliferative arthfitis, verebral grthritis,|septig arthritis, psoriatic arthritisl
chronic golyarthfi€ jogren's WO|2008/116620pPET{ER08BY02316 37 syndronfe,
lumbago| spondyliti Icylosing spondlylitis, qste elitis;Sprain, ten®-synoviis,
inflammdtien-ing ae&&re—ar the liKe; /' : <II—pH'rrra12d
hardening, sping y disorders: Within thg pres pplication the term "allergy
disorderg" enco 2d to, digorders|such a hs, food
allergy, danaphyl act hypgrsensitjvity, al [gic asthima,
vernal cgnjgmcti /itisoand‘ seasonal or perenmab allergic rhi ﬁs( e ?%?‘.S ;
Woods, C.N.; McDowgll, G.; Pemberton,| P.W.; Arkwright, P.D.
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10 Immunot 2008)

limited to, centrally and peripherally mediated pain, vascular pain, visceral pain, inflammatory
mediated paM{) A§EI682pain, referred pain, nociceptive pain, reflectory pBF/BEYMIYBAIatic 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 neuropati§i1: pain conditions (including but not limited to
complex regional pain syndrome (W000/75107 A2; YamaguchiSase, S.; Hayashi, |.; Okamoto, H.;

Pain: Within the present application the term "pain" encompasses, but is not
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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 thefdadesit1nention include, but are not limited to diseases such REICRBHIISLRAOherpes
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, Dermatofaé;% ides farinae and Plasmodium inducing
Malaria. Examples of prion infections intended to be within the scope of the present invention include,

but are npt Bgited to diseases such bovipe Sp ngiform ¢n&sph alopathyé‘BSE) Creutzfgldt Jzﬁgob
disease ang lqurbi. 20 I #&tory disprdErE: Within themsrsent appli S e term tindammatory
disorderg-encoimp tis notlimited-te-diqorders [such-as-acute-phagereactionfpeat-ang
systemic|inflammation angysflammation |caused py othegr disealses whateygrtype, etiolqgy or
pathogenesis and causd fy those inflammatory|diseases speg¢ified withinlthis applicatipn. 25
Injuries: |Within the pr t gpplication the term [injurie$” encompasses| bul is not limit¢d to, multiple
trauma, he&8-trauma, I g thjuries, extemaBbiternal ang firgefry wouryds. mmunoldgy $i€orders.
Within the prese ap [Zation the term "immunolpgy disprders' 30en 8mpasses but is not limited to,
disorderg such g< ut0|mmune disorderg, graft rej transplantatign, transplant
toxicity, granuloma |on / tigsue WO 2008/116620PC 2008/002316 39 remodelling,
myasthe.‘.ia gras; u..u.uwes\upp.caa.un, fmmung-complex-eiseasespuer—and-underprpduetion of
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Cancers: Within the present application the term "cancers" encompasses, but is not 5 limited to,
disorders such as solid tumor cancer including breast cancer, lung cancer (nonsmall-cell lung cancer

and small-c¥QZABdArEr), prostate cancer, cancers of the oral cavity and PREEPBOHH28Hyue,

mouth, pharynx), esophagus, stomach, small intestine, large intestine, colon, rectum, gallbladder and
biliary passages, pancreas, larynx, lung, bone, osteosarcoma, connective tissue, skin cancer including
Kaposi's syndrome, melanoma and 10 skin metastasis; épldermmd cancer, basal cell carcinoma,

cervix uteri, corpus endometrium, cancer of ovar
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Capillary leak syndrome(s): Within the present application the term "capillary leak syndrome(s)"
encompasses, but is not limited to, systemic capillary leak syndrome in sepsis (Marx, G. Eur J

AnaesthesidVsDSB@RA29-42; Traber, D.L. Crit Care Med 2000, 28(3):88PCIYEBS(YBAkam, C.C.;
Enichbaatar, P.; Nakano, Y.; Boehm, T.; Wang, J.; 5 Nussberger, J. Esechie, A.; Traber, L.D.;

Hemdon, D.; Traber, D.L.. Shock. 2007 Dec;28(6):704-9),

transplantation and IL-2 cytokine therapy. Methodolog
can be labelled by isotopes, 10 fluorescence or luminescence markers, antibodies or antibody

allergy, drug/toxin-induced conditions, organ

nd diagnostics: Compounds of the invention

fragments, Bry other affinity label like na ies, aptamels; peptides %tc enzymes of eplq?me
substratd s‘,,,]';hge Iabell&"&%f‘ﬁf)ounds ention gmpregful for mapplng the locatjon o
bradyldn' 3 v Y in situ €6 HrHSsHe-sgetenRsvaautor ‘diGgraF hy)
and as radiotraders for posiinon tomography (RPET) imaging ssivgle photon emission 15
computerized tomography (SPECT) and|the like to charjpcterize thase [eceptors in living subjects or
other materials. Th gseljt invention plso pertains tq methof ring the signal{transduging
activity of Bi@iykinin ret eptbrs in vitro arjd 4%ivo. For instdRee| co pdunds of the presertihbention
20and lapelled cerlva S thereof can b¢ used ais standard andl reSgent in rmining the ability of a
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for localizing or fetesfjg a BK BZ recep or in a t|ssue, preferably aXjgsue sect‘ion, which methogs
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WO 2008/116620PCT/EP2008/002316 41 containing a BK B2 receptor antagonist compound
disclosed herein with cells expressing BK B2 receptor under conditions and in an amount sufficient to
detectably iNHH%HdME0f BK or any other substance to BK B2 receptor. SGANERIIN33A0d their
respective conditions are known to those skilled in the art and include, for example, the calcium
mobilization assay 5disclosed in example 755. The present invention further provides methods for
treating patients suffering from conditions responsive toBK B2 receptor modulation as mentioned
above. As used herein, the term "treatment" encompasses both disease-modifying treatment and
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WO 2008/116620PCT/EP2008/002316 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 synWes2808rHea@8mpounds of the present invention can be synthesPASHERIM$A983A¢ethods
described below, together with synthetic 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 ?8ferences cited below are hereby incorporated

herein by reference. 10 Abbreviations used in the following examples are as follows: ACN is

acetonitr{le BBK is bradykinin BSA is bovine se};ym albuninEx-
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15cpm is counts per minute DCM is dichloromethane DIBAL is diisobutylaluminum hydride DIPEA is
ethyl-diisopropyl-amine DMF is dimethylformamide 20DMSO is dimethylsulfoxide EA is ethyl acetate
ELISA is en¥M9%l&8firmnunosorbentimmosorbent assay HBTU is PCT/EP2008/002316
benzotriazol-l-y1-(bis-dimethylamino-methylene)-oxonium; hexafluorophosphate 25HBSS is Hanks'
balanced salt solution HOACc is glacial acetic acid
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HPLC is high performance liquid chromatography LDA is lithium diisoprpylamide NMP is
1-methyl-pyrrolidin-2-one 30Pd(OACc)2 is palladium (ll) acetate PBS is phosphate-buffered saline
PIPES is piyePaiffE1e®a -bis(2-ethanesulfonic acid) WO 2008/116620P CPEPERRISH028P6 43
p-TsOH is toluene-4-sulfonic acid RT is room temperature THF is tetrahydrofuran
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THP is tetrahydropyranyl 5TFA is trifluoroacetate or trifluoroacetic acid sat. is saturated WSC is
(3-dimethylamino-propyl)-ethyl-carbodiimide hydrochloride Pd(dppt)C12 is
(1,11-bis(dipHeasHaesino)ferrocene)-dichloropalladium(iD.DCM 10The dSmgaAMKRA%N in the
following Table 1 are representative examples of compounds of formula (I) according to the present
invention. WO 2008/116620PCT/EP2008/002316 44 \5/\60 2008/116620PCT/EP2008/002316
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120 Specific examples for the preparation of compounds of formula (1) are provided in the following
examples. Unless otherwise specified all starting materials and reagents are of standard commercial
grade, and YO 2aBALHRPOUL further purification, or are readily prepared frorRGHERYHEERES by routine
methods. Those skilled in the art of organic synthesis will 5Srecognize that starting materials and
reaction conditions may be varied including additional steps employed to produce compounds
encompassed by the present invention. Example 1: S%thesis of
8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-y1-2-methylquinoline 10 A.
4-Imidazpl-Bxy1412-methyl- qumolln -8-ol |A rpi ture of 4icHiaro{2-methyl- qumohn -8-ol (2.0]\9 d_p mol)
and imid a;gjﬁg 3.53 g, 53t S"f‘ﬁ‘f'ﬁol) in dioka el%Z mL) Wasapgated to reftd ‘for ‘28 h. The solvent was

removed n-\acuo Qnﬂ the raolrh leWas ur:ﬂcd ﬂash Chromr t H h

15DCM/methan pmpounfd. MS (m/z): 2
(3,5-Dich|oro-py aBH4 (0.838 g,/ 22.2 inred solution of
3,5-dichlpro-pyr 0 g, 17 mmol) in etharn 1L for 35 njin at
room 20 te¥hper - re 5888 concentfadéd-in reth848olVed in
ethyl acetate (200 andcyvaoc,hed withwater (30 mL). [The orqan% ayer was dried over Na2S04,
filtered, and COﬂIC@ R e@\to gie the title comgound. V% «8\3@1+H4]
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25C. 3,5-Dichloro-4-chloromethyl-pyridine

SOC12 (2.3 mL, 32 nunol) was added dropwise to a

stirred solution of (3,5-dichloropyridin-4-y1)-methanol (2.83 g, 15.9 mmol) in DCM (20 mL) over 10
min. After stYY43A BB hin at room temperature, saturated aqueous Na2 REI/EFRMBMAAAAGNL) and
DCM (60 mL) was added to the reaction mixture. The organic layer was dried over Na2S04, 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

2008/116620PCT/EP2008/002316 121 D.

B9: 196.0 [M+1-11]. WO

8-(3,5-Dichixxo-pyridin-4-ylmethoxy)-4- |mida+zol-j--y1-2 ﬁeEhyI-qumollneS C32C03 (59 18
mmol) wagasided to a v EYEUERy stirred sSHiton|of 3 5-:15;}',1!5@( -4- chloromefhyl -pyriding ?g%q 0.25
mmol) and-4-imidazel-lyi-2-methyl-gquihelin-8-gl (20 mg;89-timeh-tpMM—(Emb)-Afterstirring for 18
h at room tempé ratureqtl’ﬁe solvent was % removed in vgcuo. The resigne was purified Ry reversed
phase HIPLC us|ng a gradient of acetonitrile in water with 0.1%|TE t\give the title compound as the
TFA salt| MS (rr/zM+H] Ekample 2: Synthesis of
N[3,5-digh@60-4- (4Aitézol-1-y1-2-methyk8iindlin-8- 10 365- 484.1
yloxymethyp-pytidir2-yll- Nsmgthyl-acetamide A|3,5-Di¢hloro-4 cﬂ rometbyl pyridine 1-oxide | To a
solution ¢f 3,5-dj kiskomethyl-pyridine (0.55 g,|2 8 mn M%L
3-methyltbenzenec perdxoic acid (2.9 g, 16 8 nunol) was af ft Sti for 5@
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15 h at room temperature, saturated agueous Na2CQO3 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 Yegigi8/wae2purified by flash chromatography over silica gel (elBGaYERAHEFIAZBEXane 1:2)
to give the title compound. MS (m/z): 214.2 [M+HI. 20B.

N-(3,5-dichloro-4-chloromethyl-pyridin-2-y1)-N-methyl-acetamide

mmol) was added dropwise to a solution of N-methylac&arnide (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 min,

Oxalyl dichloride (45 pL, 0.47

3,5-dichlpr@sd-chloromethyl-pyridine 1-okide (10{mg, 0.04Exnmol) was added to it and stwri&g,v\ as
continue ight at 4§'(’J‘°§’éfurated 2 Iz!l[c'f obis Na2G@asqlution YWY %nd Dem| ALY were
added to was drjed-ever-Na2SQ4Hfilteredand-goneentrated in
vacuo. The resi tography over S|I|ca/ [ (elutlon with EA/hexang 1:3)
to give the title ¢ 1-1]. WO 2008/116620PCT/EP2008/002316 122
N-(3,5-dichloro- -npethyl-gcetamid r\g , 0.18 mmol) was reacted with
4-imidazpl376:1 D umol) a&bordingfto thesynthesis of | 5122
8-(3,5-dichloro-j -1-y1-2-methyl- qun‘? ine tocgl\@ the title compound as
the TFA galt. M§ nple 9: [Synthepf4
N143,5-dichloro inolin-8; yloxymeth )i ynHln\lethare 1,2-di|amine
A. 4-Imidazol-14 /r|din 4 \]I!mef nvu) nlunnhno 10-A-solution-of
3,5-dichlpro-4- chloro Q th;d pyrldlne l -0 |de (O 93 g, 4.4 mmol) i stirred jt 100C
overnight. Afterremova] of the solvent in vacua, [saturated aque 20 mL) and
DCM (4Q mL) wag to the reactionfmixture{ The ofganic | SO4, filtered,
and cong ?Et:f;ted nwastia~and the residue L Wgs used in|tBdboll r pRrification.
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15 pyridine (0.15 g, 0.67 mmol) was reacted with 4-imidazol-1-y1-2-methyl-quinolin-8-ol (0.10 g, 0.45

mmol) according

to the synthesis of

8-(3,5-dichldYe-pysdimed2¢Imethoxy)-4-imidazoll-y1-2-methyl-quinoline to gRETEE2M/¥BaIpound as
the TFA salt. MS (rn/z): 421.4 [M+HI. B.

N1[3,5-dichloro-4-(4-imidazol-1-y1-2-methyl-quinolin-8-
20ethane-1,2-diamine 4-Inaidazol-1-y1-2-methy1-8-(

gloxymethyl) pyridin-2-ylk
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,[thexsolvent was removed in vaguo %% the res|dUExwas purified by reversed phase HPLC to
give the fitlg, crppound SUHEEFA salt. METth/2): 443. 1 Mgt 25 EVARER 15: syntYEEE df
8-(3,5-di¢hloro-2- mm“hnvv pyridin-4-ymethexy-4-imidazet-t—2-methyl-quinelineFo-pselution of
4-imidazol-1-y1{2-met ,& 8-(2,3,5- trlchloro-pyridin-4-ylrnethox3) 30 Zuhhollne (10 mg, 24 uM) in
anhydrouyis methanal (2 mL) sodium methanolate (13 mg, 0.24 nunl) Vas added. After stirring at 60C
for 2 h, the solvén S r moved in vacuo and the WO |2008/1[L§ PC /EP2008/002316 123
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residue was purified by reversed phase HPLC to give the title compound as the TFA salt. MS (m/z):

415.2 [M-1-1-11.

Example 44: Synthesis of

8-(3,5-dichI3Y&-pY he#R2Y | methoxy)-5-fluoro-4-imidazol-1-yl52-methyl-quin8§rgER2008/002316

5-Fluoro-8-methoxy-2-methyl-quinolin-4-ol
23 mmol), 3-oxo-butyric acid ethyl ester (3.0 g, 23 mmol
g) in ethanol (20 mL) 10 was heated to reflux for 5 d. T8

A suspension of 5-fluoro-2-methoxy-phenylamine (3.3 g,
, acetic acid (120 n1.2), and drierite(r) (12.0
reaction mixture was cooled to room

temperature and filtered. The filtrate was concentrated in vacua and purified by flash chromatography

on silica pektelution with EA/hexane 1:3) to_gjve [crude 3-(Bxfugro-2-me hox henylamlnM) p[ut-z-
enoic acidgfhiyl [ester. A YONSHES of 3- (5-f|t%ro-2-metho )ﬁ,ppﬁrylamlno)gtou?- -enoic acid et thyl dster
(18 g, 6.5 mmCDT"'} L !"en]! ether (1 D7 mL} as heptedto250Cfor25min—Therepetionixture
was coolied to rgom tetgpetature, dilutedfwith hexane, and filtefed to giye-the title compound. M5
(m/z): 208.1 [M4H]. -Chloro-5-fluoro{8-methgxy-2-methyl-quinglin 20POC13 (3.4 rpL, 36 mymol)
was added dropwifs fluoro-8-methoxy-2-methyl-qujnolin- 4-d 56 g, 2.7 mmol) at 0C. Th¢
reaction yex¥bl yas eqmtﬂp ed with a dryingt6be [containinrtf$4 10 ted to 118C [fof 28. The

), and

reaction mixturel waSgoncentgated in vaguo and partitioned be DCM L) water (2 mL),
concentrated aqué €& mL). The jorganic Jayer was dried |Itered and
concentrated in vac h idue 25 was purified by flash chfo raphy on silica gel (elution with
EA/DCML:15)tb give title compound-—MS (n{7): 226:5-{M-RF14}-C
7 1) g ¥ L \N‘
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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 BBr3 (1 M
in DCM, 9.8 2M%143B1) was added dropwise at -75C. The reaction mixtBf B8 8% to warm to
room temperature over 3.5 h. The reaction mixture was then 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 &uition of saturated agueous NaHCO3 solution
and the aqueous layer was extracted with DCM (2 x 30 mL). The combined organic layers were dried

over NaZS®#, flltered and concentrated, in vagua to give the tifle 5com ound MS (rn/z): ¥
[M+144].| RmPi€3,5- -5-f|uoro}ﬂn'kmic azol-1- y ethyI -quinpline
4-Chlorots-fluerp-2 0.47 rameh-was-rege ling to
the synthesis of in-8-ol. [The regultingd.®phenol was alkylated

according to the iflin-4-ylmethoxy)-4- imidazol-1-y1-2-methyl-quiholine
to give the title g /z): 408.6 [M+HI Hxample 45: Synthesis of
1-methy#08511-1 Jimi a20l-2- -y1)-quinglirfé8.1
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A. 4-Bromo-8-methoxy-2-methyl-quinoline  8-Methoxy-2-methyl-quinolin-4-ol (9.0 g, 48 intnol) and
POBr3 (53 g, 185 minol) was placed in a round-bottomed flask, equipped with a drying tube containing
P4010. AfteW&QiAk}126028r 40 min at 120C, the reaction mixture was cooledfol BB Pature and
poured on ice. The mixture was then extracted with DCM (2 x 200 mL). 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 DCM/EA 10:8to 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 tdEa-stjrred solution of 4- bromg -8-91 thoxy-2-mekxyl-guinoline 7.8‘% 31 mmol)ﬁrld
triisoprogyisjirrie (6.2 nmf'f:‘i“l’ﬁmol) in an% oys DCM GsflemL) at -80S reaction] Mhdure was
allowed to-warrt-to-30-rgpm-temperature-over4-h. The reactiomixtgie-was-then-conegntrateeqn
vacuo and the residueyas.partitioned between DCM (300 mL) wateli:@o mL), and conjcentrated
aqueous|NH3 (20 mL). \he agueous layer was extracted with DCM_(2 \300 nth). The gombined
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WO 2008/116620PCT/EP2008/002316 125 organic layers were dried over Na2S0O4, filtered, and
concentrated in vacua. The residue was purified by flash chromatography on silica gel (elution with
DCM/EA 10M9 g9¢sitofi38 title compound. MS (m/z): 238.3 [M+HI. 5C. 2-MathyIEP0s{0AHp

-IH-imidazol-2-y1)-quinolin-8-o |

n-Butyllithium (1.6 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 -
anhydrous THF (28 mL) was than added dropwise at -40C. The reaction mixture was 10 aIIowed to

C. A solution of ZnC12 (3.99, 28 mmol) in

reach roomeemperature and was then tr nsf%; ed to a gudipension of Pg& P114)4 (340 2P
mmol) ang,g:promo-2- m@'tﬂ&?f'ﬂﬁlnolln 8 g, 4.2 makpie [anhydrots di Hi8%&ne (20 rnll_\? R?ter
stirring fq AS cooled-torgorm-temperature MeOH{5ml)was
added and the solve Was removed in facua. The residque wag partitgpred between DGM (150 mL)
and watgr (50 mL). The pH of the aqueols layer|was 15 adjusted tQ 1] by addition of concentrajted
aqueous|NH3 s )the agueous |ayer wds extrafted with @ ? X 100 mL) Th¢ combined
organic |ay8.werd ditéd over Na2Sad, filks@t, and conctHtrated 1h vMclo. The residue Welpdrified
by flash ¢hromatodtaphy orvsilica gel (elution with DCM{MeOH [20:2)vto givecthe title compound.|MS
(tn/z): 240.2 [M4 . SNIN )‘1<
D.8-(3,5-Dichlorp-pyyidin-A-ylmethoxy)-2 methy1t4-(1-methyl-1H-infigazol®2-yd )- quinoline
2-Methylrd-(1-methyl-1H-hnidazol-2-y1)-guinoling8-ol (16-mg-6/lime-was-alkylated-aceprdingt9 the
synthesis of 8-(3,5- dlcﬁ—o\ro -pridin-4- ylmethoxy) -4-imidagol-1-y1-2-m py|25 qguinoline tg give the title
compound as th’e TFA galt. MS (m/z): 399.8 [M+H4]. HExample 50; Sy nthe5|s of
843-chlofo-5-(thj @ sulfany1)-pyridin-4-ylméthoxy]{2- met 1y(1 Jmethyl
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Cs2C03 (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
temperaturéhs¥@MisgHoodde solvent was removed in vacua and saturated agBeBFSNEEIPBdfution (20
mL) and EA (40 mL) were added to the reaction mixture. The WO 2008/116620PCT/EP2008/002316
126 organic layer was dried over Na2S0O4, filtered, and concentrated in vacuo and the residue was
used in the following step without further purification. TRé aldehyde group in 3-chloro-5-
(thiazol-2-ylsulfanyl)-pyridine-4-carbaldehyde was reduced as described for the synthesis of

(3,5-dichjomexpyfidin-4-y1)-methanol to gjve [3-chloro-5- tliazol-z-ylsuIfanyl?-pyridin-4-) I]- SHmEthanoI
which was,sgd|in the foreustEe step withddt Firther pur figapier. ConveSI3A8E3- M+
Ch|0r0-5-(-th-iaZO- 2 y|g|||fﬁn\/n n\lr|r||n /| \ 11 meth‘ n0| int'\%_cblnrn A hh!crnrﬁ‘xmfhu‘l [
(thiazol-2-ylsulfg ridige accordlng 110 the synthesig of 3,5-dichloro-4kghtaromethylgyridine and
subsequent reagtion with 2-methyl-4-(1-methyl-1jH-imid@zol-2-y1)-quinglini{8-ol according to the
synthesis of 8-(3 IOyo-pyridin-4-ylimethoxy)t4-imidazol-1-y1-2- ’ 0 quinoline yielded|the
title compotAtl 2 alt. MS (m/z): 48012 [M+H+]. 435. 507.1
Examplep9:Synthesisof5-chlero-4-(4-imidazol-1-y1-2-mgthyl- quln IomymethyD -njcotinic acid
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15A. 5-Chloro-4-(tetrahydro-pyran-2-yloxymethyD-nicotinic acid methyl ester

A mixture of

3,5-dichloro-4-(tetrahydro-pyran-2-yloxymethyD-pyridine (400 mg, 1.533 mmol), triethylamine
(2781114, V9I3M¥AH$201,11-bis(diphenylphosphino)ferrocene)- dichloropEfddifFi0073
(PdC12(dpp02-DCM, 63 mg, 0.077 mmol) and 4 A molecular sieves (600 mg) in MeOH (10 mL) was
stirred at 120C 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 wa
(elution with mixtures of hexane/EA) to give the title compound. MS (m/z): 286.0 [M-f-H+]. B.

urified by flash chromatography on silica gel

5-Chlorot4-xdrpxymethyl-nicotinic acid methyl ester 25|p-'E01uenesquor§ic acid monohyjr%eH(ZEN mg,
ctur . M+ i tructgre + ..
0.140 mmehigias added Y% %ifred solution o 51chloro4afigteghydro-pyran-Z-yloxymethyD-nicqtinic
acid metlwl-ester(26-mg0-0740-mmeb--MedHH{4 mL). Afterstirring f/;..‘rsGG fin-at-roomitemperature,
the reactjon mixjure wég\ oncentrated inf vacuo gnd theresidue was pgsitigned betweep EA (10 mL)
and saturated NaHCO3Jsolution (10 inL)|After extraction of the [aq \Iayer with DCM 30 (2 x|10
mL) the combinedyers were dried overl Na2504, filtered d concentrated in vacuo. The
resulting tidd@ompofintNwas used for the rféRtlrepction Wi ut|purificaion. MS (m/z): 202,0-[M+Er].
WO 2008/116620PEF/EP2008/002316 127 C. 5-Gfdoro-4-chfojomethyl-nicotinic acid met nyl
ester Rolymer B ' ﬁ/ﬁahosphine (3 mmol/g, 234 mg| &' mgLTd CC14|(400 pt)|were
added tola stirrdd sclytibn chloro-4-hydroxymethyl-nicotini¢ ac eth'§/I ester
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5 (14.2 mg, 0.070 mmol) in DCM (4 inL). After stirring for 2 h at room temperature, the reaction mixture
was filtered and concentrated in vacuo. The resulting tide compound was used for the next reaction
PCT/EP2008/002316
5-Chloro-4-(4-imidazol-1-y1-2-methyl-quinolin-8-yloxymethyl)-nicotinic acid methyl 10ester
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 m§,90.077 mmol) according to the synthesis of
8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-y1-2-methyl-quinoline for 3 d at RT. Purification by

without puriNcQRO8/M&I¥n/z): 220.1 [M+H+].

D.

reversed

plase|HPLC usingma

radient

9%9%?;1-1].

itrile in

witer

vith 150.§1% '[Fr,g\ to give

e

compour S m/z): 4 Exapiple 70: Syntrﬁlésuls of
8-(3,5-di Retnoxy 4-(5-methytthtaziot=4=y3 \ﬁ‘juil yoline—and
8-(3,5-di¢hloro- (5-methylthiazol-2-yR-tinoline 20 A.
4-Bromot5-met nol) was added drQp ée to a stirred splution of
5-methylithi D mmol) in acetic acid jat roon) temperaturg. After stirring for 3.5 h at room
temperauddhg Arfdd to 50C. f@r5stirrin foN2 o at 50C, Br2 [3*4%4L | 66 25
mmol) was added. r stirring for 4 d af 35C, the reacfjon mixture Was partgioned between DGM (150
niL) and conce D mL) The aquegous layé&t rgﬁgi with DCM (150 mL)
The combpined ed with aqueous Na2GO3 {AM, 156’'mL), aqueous sodjum
thiosulfa ahydra 2-M; O-ri-L)—drigd over Na2SG4Hfiltereghand-coneentrateeHn-vacuo.
The resig $ purifigd tay flash chromatography on 30silica gel (eIL[th with EA/hexane 1:10)|to give
the title dJompound. MS \m/z): 180.1 [M+Fe]. WO 2008/116620PCT/E \2008/002316
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B. 2-Methyl-4-(5-methyl-thiazol-4-y1)-quinolin-8-ol and 2-methy1-4-(5-methyl-thiazol-2-
A solution of 4-bromo-5-methyl-thiazole (129 mg, 0.725 mmol) in anhydrous THF

(2.0 mL) wa¥ addeHideeHvise to a stirred solution of tert.-butyllithium (1.7 MTFERERE28Y8 5 mL,
2.17 mmol) in anhydrous THE (2.0 mL) at -95C. The reaction mixture was allowed to warm to -40C. A
solution 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 tempe?Qture and was then transferred to a
suspension of Pd(PPh4)4 (75 mg, 0.32 mmol) and 4-bromo-2- methyl-quinolin-8-ol (73 mg, 0.063

mmol) in[arByydrous dioxane (1.5 mL) Afer stirrirlg for 10 Ixmin at 80C, the reaction mixture was
cooled tg AaTele Y emperatﬁVé’CWI@OH (1 m_)W gdded anghtpr solvent \ﬁé'é'?té‘ﬁ?oved in 0o. The
residue Was-pa ioned hnn:nn BGCM /"ﬂ e \ and water (5 |||!._) The - ofthe gqnc\rn c ]layer wvas
adjusted u i of concen ated adueous NH3 sqlution@pilthe aqueous layer wap
extracted with mL) The combined grganic(layers were drled over Na2S04, filtered, and
concentrated in [L5vapud. The residue was purified by flash chrp aphy on silica gel (elutiop with
DCM/MeDHKE:1) to giffe & mixture of the thfé-EompoundsA®As (mrdf- 2672 [M+H]. C| 450.1
8-(3,5-Dighloro- yrld P4-ylmethoxy)-2-methy1-41(5-methyl-thiazol-4>y1)-quinoline and
8-(3,5-di¢hloro- A Mkjhoxy) -2-methy1-445-methyl- thia;rél-ﬁzwﬂeune A mixture gf
2-methyli4-(5-met iazbl-4-y1)-quino|in-8-ol gnd 2-methy1-4 (5 hylthiazol-2-y1)-quinolin{8-ol
(38 mg, O-A5-mrhe-was "Ir\yachGLa\,\,unullu to-the Synt nesiso18
(3,5-dich|oro-pyridi nethoxy)-4-imidazol-1-yL-2-megthyl-quinoli -give the pure tifle compounds
as the TFA salt. [z): 416.1 [M+HI. | Example 79: Bynthesis of Q
8-(3,5-di¢hloro- p ylmethoxy)-2-mgthy1-442H-pyfazol3- ingline A
1-Benzyl o%ethy -1M-pyrazole 4582 466. ) 458.1
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30Chloromethoxymethyl-benzene (purity -60%, 2.0 mL, 14 intnol) was added dropwise to a stirred
solution of 111-pyrazole (1.93 g, 28.4 mmol) in DMF (10 mL) at OC. The reaction mixture was allowed
to warm to rdéh3aefpentkure and stirred for an additional 1.5 h. The WO PCT/EP2008/002316
2008/116620PCT/EP2008/002316 129 reaction was then quenched by the addition of concentrated
aqueous NI-13 (1 mL). The reaction mixture was concentrated in vacuo and the residue was 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-Ben zyImeymethyl-ZH-pyrazol-3-y1)-86&3 5-dichlorotpyEsdint4-ylmethoxy)-2- methyl-quin%lin p
1-Benzyl Jg;g%\gthyl-lH-EVr'&'\f\Hée (158 md, Fi mol) wasmgRated with HBFBHo-2- M+
methyl-quinelin-8-01{80-mg.O- ng to the-synthesis-gi2-methyl-4-(1-1
methyl-1H-imidgzol-2-yq)-guinolin-8-ol. The resulting prpduct was al g according t¢ the synthesis
of 8-(3,5dichlorp-pyridint4-ylmethoxy)-4timidazol-1-y1-2-methyl-quinoline to give the title compound
as the TRHA salt.|M 7)7)505.84 [M+H+]. D
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C. 8-(3,5-Dichloro-pyridim-4-ylmethoxy)-2-methy1-4-(2H-pyrazol-3-y1)-quinoline 15 A solution of
4-(2-benzyloxymethyl-2H-pyrazol-3-y1)-8-(3,5-dichloro-pyridin-4- yimethoxy)-2-methyl-quinoline TFA
salt (10 mg)WPRRM/11682m( ) and DCM (0.15 mL) was stirred in a sealed r&43tBR2EELRA3A¢ 80C 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 givegf?he title compound as the TFA salt. MS (m/z):

385.0 [M+H-+]. 20

8-(3,5-dichloro-pyridin-4-yimethoxy)-2-methy1-4-(4-methylthiazol-5-y1)-quinoline A.

Example 85: Synthesis of

8-((3,5-Djicoropyridin- 4a\§r0mue;£hoxy) -2-m jEH%J.qlhlnolln- 1-\Blsoronic aud&?lmﬁ\"_seuspensu)%IW
bis(pina oia,tmd borane 7 D), ample
4-bromo )*y)-e-ﬁ%ethyl-q finotine \G 40 °p lw IIIIIIUI) pot Assitm-gcetate
(0.30 g, (dppf)C12 (82 mg, 0.10 mmd)) in depxygenatgdhanhydrous DMSO (7] mL)
was hea h. The solvent was then|removgd in vacuo and the residue was purified by
reversed|phase|H ug|ng a gradient gf acetonitrile injwater ith 'TA to give the 30 titlg
compourjd489+ A BT MS (Mmiz): 362.B+FIIl B. | 485 I 4711
8-(3,5-Dighloro- Jyr|8 -4-yl tho/xry) -2-methy1-44(4-methyl-thiazol-5y1)-q@inoline WO
2008/116620PQ T 130 | A suspgnsion of X ng/\\w
84(3,5-dichloropyridi-4-yl) oxy)-2-methylquinolin-4tylboroiic ‘agil T alt (14.6 mg),
5-bromo+4-methyl-thiazole(frakeda;-Minpte—~Yakugaku Fasshr, 71,1951 =242, ChentAbstr;-1952;
5583) (6J0 mg, 2 3)4 (2 mg, 2 umaol), and{Na2CO3 (12 mgy 011 mmol) in deoxygenated
dioxane (0 7 inlj) and d ox\genated H20 (70
481. 494.1 486. 474.1
° o
)LN/\ | = OJJ\N/\
N k
//—S
NZ~ci
S S
Nig 487. N 548.1
482. ) ] 591.0 5 o
_N ™ ~ZN x
=N =N
™ N\ N
SN X
N 488. N 511.1
483. ) . 554.1 o o
Ch AN CF, O NN CN
| 2N x> | | ~N X I
=N =N
N~ N~
B X
484. N 504.2 4g9. | I ™ 490.1
O o}
cl AN c B @
N 0)\( N \F




5 4) was stirred in a sealed reaction vessel at 100C for 22 h. 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 to give W28 temPound as the TFA salt. MS (m/z): 416.4 [M+HI.

3-{5-chloro-442-methy1-4-(1-methyl-IH-imidazol-2-y1)- 10
quinolin-8-yloxymethylkpyridin-3-y1}-propionic acid methyl ester A.
(3-Bromo-5-chloro-pyridin-4-y1)-methanol A so
THF/heptane/ethylbenzene, 14.3 nunol) in anhydrous THF (30 mL) at -78C under Ar was treated
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PEXARES 86232 nthesis of

e¥2:5p, 13.0 mmoI?ﬂn anhydraqus Tl!i‘llF (30
then 3 amﬂucn of eth)ﬁ F8fHSte (10.46 MiTHi3p
Theresultingselutionwas-stirrgd-at—8{C for

5

y on

3,5-dithfBrp-pyridin-4ey1)-methanol yielded
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131 C.3- {5-Chloro-412-methy1-4-(1-methyl- | H-imidazol-2-y1)-quinolin-8-yloxymethyl]-
pyridin-3-yll-acrylic acid methyl ester To a solution of
8-(3-bromo-WRRBWHBLHMMIn-4-yImethoxy)-2-methyl-4-(1 -methyl-1H- 5 imidB&BEP209$/BZ#idline (80
mg, 0.18 mmol) and acrylic acid methyl ester (0.30 g, 3.5 mmol) in DMF (3 mL) Pd(OAc)2 (42 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 e compound as the TFA salt. MS (m/z): 449.3
[M+FE]. 10D.3-{5-Chdoro-4[2-methy1-4-(I-methy1-1H-imidazol-2-y1)-quinolin-8-yloxymethyl]-

rylic
tirring
S the

ided

nd the

pyridin-3ty@®propionic acid methyl ester T%!i,s Dlution pf Ex- Struct .
3-{5-chlorgiﬁll;||g-methyl-ﬁt-r('ic-tr‘ff&hyl-lH it zql-2-ye-Qdippiin-8- onxyrnrgﬁfi/rlf(pyridin-:B-%fgac
acid methy-estar{(8-8-mg-0-02-runeh-nMedH-{l mL) NaBH4(Fme-R-08-mmetwas-gddes:
of the soljution for 1 h and subseduent 15|HPLC purification Welded the title compound a
TFA salt] MS (rn/z): 451.3 [M+Fr]. Example 87] Synthesis of
1-{5-chloro-4-[2{m 1-3-(1-methyl1-1Hrimidazql-2-y1)
quinolin-8-§ky mettiy [Npyridin-3-y11-2-metbokyethandne ZoA. 492.2
3-Bromo}5-chlofo-4%tetrahydro-pyran-2-yloxymethyl)-pyridine 1Le 0,0
(3-broma-5-chlofr&Lpyidi -methangl (2.8 g,|12.7 mjmol) dis ' ydrous DCM (80 mL)
3,4-dihydro-2H-pyrat (2.7 19.1 mmagl) and ptTsOH monohydrateN?2. 5.2 mmol) were a
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25 extracted with DCM. The combined organic extracts were dried over Na2SO4 and concentrated.
The residue was purified by flash chromatography on silica gel with EA/hexane to provide the title

compound Q28R ESY. MS (m/z): 308.5 [M+1-11. B.
115-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-y1]-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
hexanes, 0 98 mmol) was added dropwise and the reaction mixture was WO

PCT/EP2008/002316

oled to -78C. n-BuLi (0.62 ml, 1.6 M in

2008/11662PJT/EP2008/002316 132 stirr%%ﬁt -78C for Bs5 h. Then %thoxyéacetic agi n thyl
ester (O.S)Z,{;Blb 0.8 mmoﬁﬂifégﬁlved in anm ous THF (1{nigb) was ad erd'célr'opwise and stirringg was
continued-at-#8C-Hor2-h--At-completionef-the-rgaction,ment Esaturated-NaHEO3vas
added with vigotous stigtag, The quenched mixtiire wag extrac A (2 x 20 mL) and the b
combinefl orgariic extracts were washed| with sajurated NaHCO3 (20 mL) and dried over Na2S(4.
The resiglue wa$ ea/‘ by flash chromatography on silica gel FA/llexane to provide the tifle
compounddd-a [coltfless oil. MS (m/z): 30688 [Mi+H+]. | &15. 540.1
1-(5-Chlgro-4-hydroxymethybpyridin-3-y1)-2-methoxy-ethanong a solwgtion of
115-chlojo-4-(tejtr Mﬁ;(z-yloxymethyp-p_/ridin-3-y1]-2- one (0.14/ g, 0.46 mmol)
in ethanagl (15 mL) H thonohydrate|was added. AftL]er stirri [ T, solvent was
evaporated-andthe r“?a&&ue was-ptirifiedby-fltash chromatograghy on silica gel with EA/hexane 10
provide the title comp’ ,as a colourless oil. MB (rn/z). 216.0
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D. 1- {5-Chloro-412-methy1-4-(1 -methy1-1H-imidazol-2-y1)-quinolin-8-yloxymethyl]-
pyridin-3-y1}-2-methoxy-ethanone Conversion of
1-(5-chloro-¥AyaP8i4ta%thyI-pyridin-3-y1)-2-methoxy-ethanone into the ~ PCT/EP2008/002316
correspondingchloridel-(5-chloro-4-chloromethyl-pyridin-3-y1)-2-methoxy-ethanone 20 according to
the synthesis of 3,5-dichloro-4-chloromethyl-pyridine, and subsequent reaction with
2-methyl-4-(1-methyl-11-1-imidazol-2-y1)-quinolin-8-ol 3 cording 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 salkxM$ (m/z): 437.2 [M+1-14]. R )ﬁl,mlple 91:|S¥athgsis of
8-(3,5-Dichisgr- wridin-éﬁ?’ﬁé eoxy)-2-f|ué_{r,l(:—fmet 1y1-4-(Zamhyl-ZH-p)S/trglzc(t)lf-rﬁ-yl)-quinolrllr%r A
4-Bromo2-fluorpmethpi=tairolin-8-ot-A-sotutionof lithium-dtsopropytamige (18- Min—FH0-764nL,
1.3 mmo)) in anhydrows 38.THF (1.0 mL) was added dropwise fo a stirre tion of
4-bromo42-methyl- inﬂn-S-oI (100 mg,{0.420 mimol) in anhydrous THE {1.0 mL) at -8QC. After
stirring fqr 1 h at -§0C} a golution of N-fljorobenzenesulfonimide (3 .05 nunol) ip anhydrous
THE (1 naé)zg,as 464.1 525. 506.0
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WO 2008/116620PCT/EP2008/002316 133 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 m¥QR29WAI662¢titioned between DCM (30 mL) and water (5 mL). FGEERIOEHU2 3¢ er was
extracted with DCM (2 x 10 mL) and the combined 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 fI+HI.  B.
8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-fluoromethy1-4-(2-methy1-2H-pyrazol-3-y1)- quinoline

10Couplingesf Ifmethyl-1H-pyrazole (27|mg, 0.38 mmol) viith 4-bromo-2-fluoromethyl- quinolin-8-ol
(21 mg, 0.982,J1mol) acciftiig%o the sy, Hs f2-metlg)ﬁjplgr (1-methyitfire M+H'
imidazol{2-y1)-quinalin-8- lation according-to-the-synthesisof843.5-
dichloro-pyridin- 1-y1-2-methyl-quinoline yief’c_i d the title compqund as the
TFA salt]| MS (m xample 94: Synthesis ¢f
8-(3,5-di¢hloro- thyl-:!prra‘: yI)}2- -methyl-quinoline A
1-Fluoromety 1t miswosulfur triflu 3rfc3é(4. mol) was adfe® Htopwise
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solution of pyrazol-1-yl-methanol (3.34 g, 34 1 nunol) in anhydrous THF (67 mL) at -80C. The reaction
mixture was allowed to warm to room temperature and was then concentrated in vacuo. The residue

was partitioNe@ 9e8aees2dCM (100 mL) and water (30 mL). The p1-1 of thePed (308818833 qvas
adjusted to 8 by the addition of solid NHCO3. The organic layer was 25 dried over Na2504, filtered,

and concentrated in vacuo to give the title compound. MS (m/z): 101.0 [M+Fi].

B.

8-(3,5-DichIoro-pyridin-4-y|methoxy)-4-(2-f|uoromethy1-9§[1-pyrazol-3-y1)-2-methy|quinoline
30Coupling of 1-fluoromethy1-1H-pyrazole (79 mg, 0.79 mmol) with 4-bromo-2-

quoromethyilxquinolin-8-olt(75 mg, 0.32 mrpal%'[adcording t&the|synthesig of 2-r(['1ethy1-4-(ivi+
methyl-lI-Hﬁgigazol-z-yﬁ-ﬂlfﬁ‘ff)‘fin-8-o| using lithim diisopiprylamide (P8 ¥R THF, 0.7 o
2008/116620PGHEP20Q8/002316-134mt-13-1mol) gs-the-base,aptsubseguent-aliylation
according to the synthigsis-of 843,5- dict]:oro -pyfidin-4-yimethdxy)-4-4gislazol-1 -y1-2-methyl-quinoline
yielded the title compound as the TFA salt. MS (m/z): 417.0 [M+1-1- \Example 110: Synthesig of
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A. 3-Chloro-5-(11-1-imidazol-2-ylsulfany1)-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 ®Q2WUIPHBY g, 4.09 mmol) in THE (10 mL) was stirred at RT & BEPRO$RB23Hvent was
removed in vacuo and the residue was partitioned between EA (30 inL) and brine (30 mL). After
extraction of the aqueous layer with EA (2 x 30 mL) the combined organic layers were dried over
Na2S04, filtered, and concentrated in vacuo. The resu
reaction without purification. MS (m/z): 240.0 15[M+1-1]. B.

g titte compound was used for the next

[3-Chlorg-5e&tHt{imidazol-2-ylsulfany1)-pyridin-4-yl]-methak&i |[NaBH4 §OE§ mg, 0.82 mgl S
added to|gstifzdd solutio"8F %8 &nloro-5-(1 Y45 idazol2-ylsuieny1)-pyridin&-4-€arbalde yei30 mg,
0.54 nunsJ)—Ln—e&hanel—@—mHEAﬁer—sﬂng—zQ—Fer 30 min-atresfrtergperaturethereact xture
was congentrated in vacug=end the residue was purified| by reversed phase HPLC using a gradignt of
acetonitr{le in water with §395TFA to give the title comppund a$ \A salt. MS (tn/z)] 242.0 [M+H].
C. [3-(1-Butyl-1H-imidagolk-ylsulfarty1)F5-chlorp-pyridip-4-yl]- angdl 25Under argor} atmosghere
sulfuric acigisdiblityl @ 3243 uL, 0.189 mmay) yvas ad Hetbfo a stirred solution of 520.1
[3-chloro}5-(1H-jmidazg]-2-ylsulfany1)-pyridin-4-yI-metHanol (65 ffry, 0.27@mmol) and
1,8-diazgbicyclq[3 4. undec°7-e(!ge (DBY, 40.5 g.L, 0.270 mmol)\éew L) and DMF (1 mL).
After stirfing for 2.5 ro@ﬁmﬁ)eratu re, the r¢action|mixture was-eon 3d in vacuo and|the
residue Was purffied b§'Yeversed phase HPLC uging a 30 gradient of acetonitrile in water with 0/1%
TFA to g|ve the fitle (':4N ound as the THA salt. IS (m/z): 298.2 [Mgr1141.
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3-(1-Butyl-1H-imidazol-2-ylsulfany1)-5-chloro-4-chloromethyl-pyridine  SOC12 (27 uL, 0.37 nunol)
was added WORMEE S stirred solution of
[3-(1-butyl-1Himidazol-2-ylsulfanyl)-5-chloro-pyridin-4-yl]-methanol (22 mg, 0 74 mmol) in DCM (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 organlc]@?/er was dried over Na2S04, filtered, and
concentrated in vacuo. The resultlng title compound was used for the next reaction without purification.

D.

PCT/EP2008/002316

MS (rn/z): 3&6.1 [M+H]. N Ex- . MH"
8-[3-(1-BUfyhat Hi- -imidazSHt Q%)Eﬁlfanyl) Mol pyridin-4ny‘Lmet xy]- 2RSS 4-
10(2-methyl-2H-pyrazel-3-y1)-guineline 652603 (26.5-mg01081-mmph-was-added-tp-a-vigotously
stirred sqlution ¢ pityl1H-imidazoli2-ylsulfanyl)-5-chloro-#-ght@gmethyl-pyridine (21.5 mg, 0.068
mmol) and 2- m L-(2-methy1-2H-pyrazol-3y1)-quinolin-8 6 mg, 0.074 mmo]) in DMF (1
mL). Aftgr stirrin 1 1 at room temperpture the solvent was fe ed|in vacuo. The residue was 15
purified By T6der HPLC using & geadient of acetg)@;g'trlle i wiiterwith 0.1% TFA teygive| the
title compound as ﬁ‘rﬁ: TFA galt.eMS (m/z): 519.1 [M+H].| Examplen{22: S the5|s of
3[5-chlorp-4-(4-i Wthyl quinolin-§-
yloxymethyl)-pyridi wlk Idlmethyl propionamide 20 A
8-(3-Brorpre-5-chloro-pyiglin-4-ytmethoxy)-4=imicazol-1-) 1-2-m(=thyl qumoll e Reaction of
3-bromo{5-chlor ethyl-pyriding with 44irnidaz i-l-yJ. 2-methyquinotin-8-otaccording fo the
synthesig of 8-(3 ichloro-pyridin-4-ylmethoxy)t4-imidazoll- y Hyl quinoline yielded the title
compourd as th sajt. MS (m/z): 431.3
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25[M+1-r].

B.

345-Chloro-4-(4-imidazol-1-y1-2-methyl-quinolin-8-yloxymethyl)-pyridin-3-y1]-N,Ndimethyl-acrylamide
ReactionofSY9-Hii&ee2¢hloro-pyridin-4-ylmethoxy)-4-imidazol-1-y1-2-metRUT/B8240$ABRAL (10 mg,

0.023 mmol) with /V,N-dimethyl-acrylamide (46 mg, 0.46 nunol) according to the synthesis of
(3-{5-chloro-412-methy1-4-(1-methyl-1H-imidazol-2-y1)-quinolin-8- WO
2008/116620PCT/EP2008/002316 136 yloxymethylkpyidin-3-y11-acrylic acid methyl ester yielded the

title compound as the TFA salt. MS (rn/z): 448.6 [M+H+]. C.
315-Chig roEA-(4-|m|dazoI -1-y1-2- methyl-qum 18-yloxymEsthyl)-pyridin-3-y1]-N,N5
dimethyliprgpienamide SRS Etion of thel\\l}lnyl group in ample Sgtr}'/c]il"e M
345-chlofe-4-{4-imidazei-1-yd2-methyl-gutretn-p-
yloxymethyl)-pytidim&Q-yd]-/V,N-dimethy|-acrylamide (7.4 mg, Q. (2 spatyla
amounts) accorgling tolthe synthesis of
3-15-chlgro-412} y1}4-(1-methyl-1Himidazol2-y1)- qumolln ‘ Ly1}-propionic
acid methyi Htdr yfeléd the 10 title compd®htl ds the TFA3alf. S h2): 450 4 [A/1+V\/]524 Example
126: Synthesis ¢f & -chloro-5-(2-methgnesulfonyl-ethyl)-pyrid{n-
ylmethoxy]-2-me 7 [-21-1-pyrazol-3-y1)-quipoline Z T
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15A. 8-(3-Bromo-5-chloro-pyridin-4-ylmethoxy)-2-methy1-4-(2-methy1-2H-pyrazol-3-y1)- quinoline
Reaction of 3-bromo-5-chloro-4-chloromethyl-pyridine with

2-methy1-4NO0Rgi662B pyrazol-3-y1)-quinolin-8-ol according to the synthBEiEER2008/002316
8-(3,5-dichloro-pyridin-4- yimethoxy)-4-imidazol-1-y1-2-methyl-quinoline yielded the title compound as
the TFA salt. 20 MS (m/z): 445.2 [M+H]. B.
813-Chloro-5-(2-methanesulfonyl-viny1)-pyridin-4-ylmd#dxy]-2-methy1-4-(2-methy1-
2H-pyrazol-3-y1)-quinoline
Reactionof@«{3- romo-5-ch|oro-pyridin-4-ylm%t/hc Xy)-2-meky14442-methyl-2H- 25
pyrazol-3-yJ;,guinoline A%451870.034 mm¥lyWith metha ngspifonyl-ethe EUEETS mL, 0.68MHol

according g%methyl--fgrmihy! E-iridazol-2
1acrylic gcid mefhyl es ieldad the-title compound as the

y1)-quinali
P008/116620PCT/EP200 /03316 137 Redugtion of the

TFA salt
vinyl gro LIfonyl-viny1)-pyridin-4

ylmethox ra2d23-y1)-quincttie (p. 014 mmol) with R&H4 (5.3

mg, 0.14mmol)|acegrding te the synthesis of 3-15-chloro-412-methy1-4-(1e
methyl-1H-imid etia-8-yloxymethylkpyridin-3-y11t .| ' -I f¥ethyl egter 5 yidlded

the title gompound s the salt. MS (m/z): 471..3 [M+H]. LT
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Example 138: Synthesis of 8-(3-chloro-5-methoxymethyl-pyridin-4-ylmethoxy)-4-
imidazol-1-y1-2-methyl-quinoline 10A.
5-Chloro-4-XN2Mpadte3)ran-2-yloxymethyl)-pyridine-3-carbaldehyde  ReXEtTGE3f08/002316

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-(tetrahydro-pyran-2-y|oxymethyl)-pyridin-3-y1]193methoxy-ethanone yielded the title
compound. MS (m/z): 256.0 [M+H+]. 15 B.

[5-Chlorg-4egetqahydro-pyran-2-yloxymethyp-pyndin-3-yl]-Bxethanol Reduction of the alde+ﬁ¥dee group
in 5-chlofq;4tetrahydro> Vﬁﬁfﬁ-yloxymt%%ﬁ%yp ridinet3seald Idehyde 8B ing to the Witthdsis of
(3,5-dichlero-pyfidin:A-y1)-methanelyielded-theditle compeund—MS{mig)2582{M+111-20-C-
(3-Chlorg-5-methoxyigethyl;pyridin-4-y1}-metharjol  Tq a solution of§_N—
[5-chlorot4-(tetrahydrotpyran-2-yloxymethyl)-pyridin-3-y|] -methang] (39 mg, 0.15 mmol) in DMH (1.5
mL) Nail (7 mg, ol) and iodomethane (14.2 4, 022 rnmol @ dded at OC and stirringg was
continued 898rnighf aiNR T HPLC purificatié??25 and subs¥fuent dgpratection of the tetrab3@topyranyl
group by|stirring 3-CRloro-5-omethoxymethy1-4-(tetrahydro-pyran-2-yyoxymethyle-pyridinie for 3 hin the
ACN/H20 soluti¢ j 33PLC yiglded the title compound® s (m/z); 188.3
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138 Conversion of (3-chloro-5-methoxymethyl-pyridin-4-y1)-methanol into the corresponding chloride
3-chloro-4-chloromethy1-5-methoxymethyl-pyridine according to the synthesis of
3,5-dichloroMOcHIbtdheeihyl-pyridine, and subsequent reaction with 4-imidaZ6T{EY3098/002316
methyl-quinolin-8-ol according to the synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-
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-( ﬁwethyl-ZH-pyrazol-B-yl)-
quinolin-8-yloxymethyl]-1-oxy-pyridine-3-sulfiny1}-N,N-dimethyl-acetainide 10 A.

-Chlorq-5emercapto-pyridin-4-y1)-mettano nder -atmosphere a mixture o
(3-Chlorq-5& pto-pyridin-4-y1)-meth +I d g&m-at ph an ixt f N
3,5-dic|i|org,—,|9)gidine-4-c§fﬂ5fﬂé‘hyde (3.()0%,@7.05 MMOPnggiel [sodium RYAFSLSifide hydrdfe l(ﬁa<es
70%, 1.3/-g+1A05-runrgh--DM20-m)was-stirred aE-8c+or-15 n}‘_Lr'NNaBHZ'r {8-52-¢;11#65-mmol)
was add¢d. After 30 migR.5at OC the solltion wals filtergd and the selygnt was removed|in vacup. The
resulting ftitte compoung was used for the next reaction without \tion. MS (m/z): 176.0 [M+1-11.
B. 2-(5 -Chloro #4- FOX methyl-pyridint3 -yl sulfany1){N, N-di - pcetamide NaHCO3 (944 mg, 1
71 mmol \ﬁﬁ@-addeo toha Stirred solutior] of4BocH Ioro-5-m@(|)éa|cto-o 537.1
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20 pyridin-4-y1)-methanol (300 mg, 1.71 mmol) and 2-chloro-N,N-dimethyl-acetamide (176 AL, 1.71
mmol) in DMF (5 mL) After stirring for 15 min at room temperature the solvent was removed in vacuo.
The residueWa383/1it¥ad%y reversed phase HPLC using a gradient of acet8&ilyk€IP0YE Yith 0.1%
TFA to give the title compound as the TFA salt. MS (m/z): 260.9 Em+i-ri. 25 C.
2-(5-Chloro-4-chloromethyl-pyridin-3-ylsulfany1)-N,N-dimethyl-acetarnide
2-(5-Chloro-4-hydroxymethyl-pyridin-3-ylsulfany1)-AW
chlorinated with SOC12 according to the synthesis of 3,5-dichloro-4- chloromethyl-pyridine and

ethyl-acetamide (188 mg, 0.72 mmol) was

purified by Exvelised phase HPLC using & %_75‘1 eht of acktd@mitrife 30 in water with 0.1% TEA ta dive the
title compqy,rl;qie as the TEASHrSvIS (m/z): 3 [M+1-1] a,}{}{@ 2008/11§g26tl5ffT/EP2008% 316 139
D. 2-(5-Ghlere-4-chigramethyl-L-oxy-pyrdine-3-gulfiny 1 }-A-N-gimethyl-aeetamide—Hz02(36%
solution, [576 mg, 5.64 potifvas added to a stifred sonlrtlon of N/={:
2-(5-chloro4-chlprome hyI -pyrfllin-3-ylsulfany1)-/V/,N-dinethyl-acetamyde {56 mg, 0.201|{mmol) i
HOAc (1p mL). Al stlr ing for 1 d at 50C the salvent was remo iMfyacua. The resique was b
purified tyﬁb@erse Ase HPLC using & g&dient of aceIﬁrﬁtrll with 0.1% TFA tssgjive|the
title compound as TFA galt. MS (m/z): 310.9 [M+H].
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102-(5-Chloro-4-chloromethyl-1-oxy-pyridine-3-sulfiny1)-NN-dimethyl-acetamide (6.2 mg, 0.020 nunol)
was alkylated with 2-methyl-4-(2-methyl-2H-pyrazol-3-y1)-quinolin-8-ol (6.2 mg, 0.026 mmol)
according toMA¥#tHe3s of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-4- imidazBCTAR200348AN A quinoline
to give the title compound as the TFA salt. MS (n/z): 514.0 15 Example 166: Synthesis of
813-chloro-5-(thiazol-2-ylsulfanyl1)-pyridin-4-ylmethoxy]-4- isopropyl-2-methyl-quinoline A.

4-1sopropyl-2-methyl-quinolin-8-ol 20A solution of ZnC

Q6(O.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.
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140 B.813-Chloro-5-(thiazol-2-ylsulfany1)-pyridin-4-ylmethoxy]-4-isopropyl-2-methyl- quinoline
4-1sopropyl-2-methyl-quinolin-8-ol (25 mg, 0.12 mmol) was alkylated with 3-chloro-4-
chloromethyYB2(08d26122-yIsulfany1)-pyridine (24 mg, 0.087 mmol) accordRgERAWEENAIteesis of
8-(3,5-dichloro-pyridin-4-yImethoxy)-4-imidazol-1-y1-2-methyl-quinoline to give the title compound as
the TFA salt. MS (m/z): 442.1 [WHI]. Example 167: Synthesis of
842-ch|oro-4-(thiazoI-2-ylsuIfanyl)-pyridin-3-y|methoxy]Q?- imidazol-1-y1-2-methyl-quinoline 10  A.
2-Chloro-4-(thiazol-2-ylsulfany1)-pyridine-3-carbaldehyde Introduction of the formyl group in

2,4-dichlprepyr{dine according to the syhthesis of 3- brg mmls-(,hIoro-pySridine-4-carba|dlef11\¥91({a+and
subsequ 39%&?@ btion witPtHEETe-2-thiol| a¥dStding to t eampittiesis of tructure
3-chloro-p=({thiazol-2-ylsulfanyl)-pyriding-4-carbaldehyde-1syigided i MS-(miz):
257.2 [Mp1-1]. B. [2-Chlgfo-4-(thiazol-2-yIsulfany1)-pyrigin-3-yl|
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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 inieR2f9REWARY step without further purification. MS (mh): 259.2 [RIGHEP2008/002316
812-Chloro-4-(thiazol-2-ylsulfanyl)-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-chloro-3-chloromethy1-4-(thiazol-2-ylsulfany®8pyridine according to the synthesis of
3,5-dichloro-4-chloromethyl-pyridine and subsequent reaction with 4-

imidazol{1-gi-2}methyl-quinolin-8-ol accardig&tc the syntiiesis| of 8-(3,5-dichloro-pyridin-4-
ylmethoxy)4;jmidazol-1: uSWsethyl-quindfite yielded thedijle compouSH%$&%8e TFA salf §HM$S
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DCM (15 rnL) was added within 15 min to a mixture of 2,4-dinitro-phenol (5.13 g, 27.88 mmol) and
pyridine (2.92 mL, 36.24 mmol) in DCM (40 mL) at OC. After 1 h at RT, aqueous citric acid solution
(10%, 30 mMNE&HEEY to the reaction mixture. The organic layer was dri@§BERENIPLS14, 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 p.L, 1

48 mmol) was added to a stirred solution of bromoacet@%cid 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 &1- M NaOH solution (30 mL)| The grganic layeEwvas dried oyer l\1a2504, filte[)ed,ﬂqlm(#
concentra;gq,ip \vacuo. ﬁﬁﬂ'f&gﬁlting titlg &grﬂﬁound was dgge for the neSP 8 Etion withp ! purification.
MS (m/z}:-194.9 {M+HI20C T
2-(5-Chlgro-4-hydro . N—p((ridin-?,-y sulfanye-N-isopropyl-N-methyl-#€etamide
(3-Chlorg-5-mercapto-plyridin-£y1)-methanol (145 mg, 0.83 minol) 1S lkylated by 2-
bromo-Ntisopropy ejhyl-acetamide {160 mgj, 0.83 rimol) gccordin to the synthesis of 2-
(5-chloro-2#9drox Hypyridin-3-ylsulfaifyi-N,N-dimethyl-a¢ id&to give the title compoupd as
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2-(5-Chlgro-4-chle WBWIS ulfany1){N-isopfopyl-N¢
2-(5-Chlgro-4-hydro ethy:pyridin-3-ylsulfany1)-N-isgpropyl- .9mg, 0.026
nunol) was-chlefinated-pith-56€12-accotdingto{he synthesis g thyl-pyridine to
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WO 2008/116620PCT/EP2008/002316 142 2-Methyl-4-(2-methyl-2H-pyrazol-3-y1)-quinolin-8-ol
(5.86 mg, 0.025 mmol) was alkylated with
2-(5-chloro-WerRHEmetrs/|-pyridin-3-ylsulfany1)-N-isopropyl-N-methylacetah$id&EP20898H02 336024 minol)
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. SMS (rn/z): 510.2 [M+I-1-].

N-{5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)L 10
quinolin-8-yloxymethylkpyridin-3-ylmethyll-isobutyrarnide 10A.

Example 193: Synthesis of

3-Azidometin:l- -chIoro-4-(tetrahydro-p;jran-Z- loxymethyBspyfidine A solution of
[5-chloro}4:tatrahydro-pAfitYSloxyme h%tb\;\;idin-s-y]ar,ggm anol (135448 fimol), pwégﬁ%razidic
i i ter (1 A ml 6 4 mmobahd 2346 .7.8.9-10-odtahvdro-pvmidell-2-alazepine{0.96
AN LI AV A B 1 LA A FEMdEAs Lol D AL Aok ] ] hd AL
3 Q.15 mL) was fstirred af Rl overnight.| Solvents y&re concentrated in vacuo
and the nesidue |was paftitioned between 15 DCM (10 L) and |saturated \aCI solution (10 mL){ After
extractio @o u§ layer with DCNM (2 x 14 mL) tHe com inean) layers wer¢ dried oyver
Na2S04 oéntentrated in vgcyg, The residiicd®fas [purifietl by flash chromatodPasghy on
silica gel hexanes/EA_3:1) tp give the title compound. (m/%): 282.9 [M+[L-11]. 20B.
C45-Chilg loxyrpethyl)-gyridin-3-y1]-me | l Solution pf
' hydro-pyran-2-ylpxymethyl)-pyridi 46g; 1.6 mmol)|and
triphenylphosphine (0i43 g, 1.6 mmol) in| THF (1% mL) and 1120 (0-15 mizwas Stirred 4t RT overnight.
Solvents & cpncenised i vacuo ang the regidue was partitioned be den DCM (10 inL) and
saturated NaHCQO3 stiytion (10 mL) Aftgr extraction 25 jof the aqueo with DCM|(2 x 10 T1L) the
combined organic layers were dried over Na2504, filtered . and|conc [N vacuo. 'I'hg resu ting
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30 To a solution of C15-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-y1]- methylamine (0.37 g,
1 4 mmol) in DCM (20 mL) DIPEA (0.41 mL, 2 2 rnmol) and isobutyryl chloride (0.18 mL, 1.6 mmol)
were addedWSxiztilgLivsaz0continued overnight at RT. WO 2008/116620PCTREFPEBYBRAG231G 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-Chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-isobutyramide 5Deprotection
of the tetrahydropyranyl group in N45-chloro-4-(tetrahyldrb-pyran-2-
yloxymethyl)-pyridin-3-ylmethylkisobutyramide according to the synthesis of 1-(5-chloro-4-

hydroxyrnemyl-pyrld|n-3-%1)-2-methoxy- bthanong yieldgd Bxe title compound. MS (rn/z) 24%.1()
[M+1-11} 305 NH5-Chlo rust9renethy1-4- M Hethy1-2H! RwaRd-3-y1)- RS HEs-yioxymelfs
pyridin-3rylmethyll-isobutyramide Conyersiondf N
N-(5-chlgro-4-hydroxymeayl-pyridin-3-ylmethyl){isobutyramide{ into thie s ogresponding ¢hloride
N-(5-chlgro-4-chloromethyl-pyridin-3 -ylmethyl)-i sobutyramide [accordi g to the synthegis of
3,5-dichlpro-4-chlofon ethl -pyridine and subseqguent repction 5 '
2-methylt-46(8-meth “pyrazol-3-y1)-quibdsih-g-ol acqogting fo t € yhthesis of 8- 591.0
(3,5-dichloro-pyfidin®3sylmeth@xyg-4-imidazol-1-y1-2-mgthyl-qu noI yleldeml the tltle compound as
the TFA salt. M$ (miz)<464, -1]. p
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Example 179: Synthesis of 3- {5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-
20quinolin-8-yloxymethylkpyridin-3-ylmethyl) -1,1-dimethyl-urea
A.C-{5-ChloYO2098(hest1 -4-(2-methy1-2H-pyrazol-3-y1)-quinolin-8-yloxynR&miE2008/002316

pyridin-3-y1}-methylamine

Conversionof{5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-quinolin-8- 25
yloxymethylkpyridin-3-y1}-methanol into the correspondli?y chloride according to the synthesis of
3,5-dichloro-4-chloromethyl-pyridine yielded the benzylchloride which was used in the following step

without fyirtBer
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5 mmol) in DCM (0.5 mL) dimethylcarbamy! chloride (5.1 4, 0.056 mmol) was added and stirring was
continued at RT for 2 h. Evaporation of the solvents and HPLC purification yielded the title compound

as the TFA Y 2f814¢29: 465.0 [M+Hi].

Example 181: Synthesis of

PCT/EP2008/002316

N-(5-chloro-412-methy1-4-(2-methyl-2H-pyrazol-3-y1)- 10 quinolin-8-yloxymethylkpyridin-3-ylmethyl
-N-methyl-acetamide

A. (3-Chloro-5-methylaminomethyl-pyridin-4-y1)-methanol
5-chIoro-4-(tetrahydro-pyran-2-y|oxymethyl)-pyridine-?>-1c1 rbaldehyde (25 mg, 0.098 mmol) and

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

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

2008/1166200CH IR P96%8/002316 145 reaction with
2-methyl-4-(2-methyl-2H-pyrazol-3-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 tide compound as
the TFA salt. MS (m/z): 450.1 [M+H+]. 5Example 183: 1§3‘?‘nthesis of dimethyl-carbamic acid
5-chloro-442-methy1-4-(2-methy1- 2H-pyrazol-3-y1)-quinolin-8-yloxymethylkpyridin-3-ylmethyl ester

PCT/EP2008/002316
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B. Dimethyl-carbamic acid
5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-quinolin208-yloxymethyll-pyridin-3-ylmethyl ester
SimultaneoYSQiZ98t&e48n of the tetrahydropyranyl group and conversion JiEREE2PMAFAMic 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 rébhetion with 2-
25methyl-4-(2-methyl-2H-pyrazol-3-y1)-quinolin-8-ol according to the synthesis of 843,5-

dichloro-pyEshin-4-ylmethoxy)-4-imida701- 11%(1- methyl-qﬁnolineyieldedthe;[itle c:ompounlgI +a§.+t|‘ e TFA
salt. MS .466.0 [MPH 50 2008/1Y65620PCT/EP2RQR/02316 Thgeturg
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5 to the synthesis of {5-chloro-442-methy1-4-(2-methyl-2H-pyrazol-3-ye-quinolin-8-
yloxymethylkpyridin-3-y11-acetaldehyde yielded the title compound as the TFA salt. MS (in/z): 407.2
[M+W]. BWR®WBAKMB442-methyl-4-(2-methyl-2H-pyrazol-3-y1)-quinolCaFRA0IRNERIK
10pyridin-3-y1}-ethanol 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-dichIoropyridin-4-ye-Héthanol yielded the title compound. MS (rn/z):
409.0 [M+H+]. 15C. Acetic acid 1-{5-chloro-412-methy1-4-(2-methy1-2H-pyrazol-3-y1)-quinolin-8-

yloxymethyiispyiidin-3-y1Hethyl ester Ex- -
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mmol) a¢cording to th nthesis of 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)- 20 pyfidin-3-ylmethyl
ester andl HPLQ purificgtthn yielded the fitle compound as the TFA sgt. \S (m/z): 451.0 [M+H+].
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A. 3-Chloro-5-(pyridin-2-yloxy)-pyridine A mixture of 5-chloro-pyridin-3-ol (1000 mg, 7.72 minol),
potassium tert-butylate (866 mg, 7.72 mmol) and 2-chloro-pyridine (730 g, 7.72 mmol) in DMF (6 nth)
was stirred 3 348/14#03%. The solvent was removed in vacuo and the resiBG& 280544 dhed
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 MgSO4, filtered, and concentrated in
vacuo. The residue was purified by flash chromatograp}f]ry on silica gel WO

2008/116620PCT/EP2008/002316 147 (elution with mixtures of hexane and EA) to give the title
compournd.B¢tS m/z):ZOghguth\{ll;reH]. B. 3- .,Wﬁti?;&(pyrldlﬁ-@{ﬂo (y)-pyrldg?leu-céhcrgrbaldeh /01& T
ample ample
S N=
' cl HN#
S S
726. N 530.0 731. Nig 511.0
° o} ° o} N
] =N X l N/ o _x
_..N l
N~ l:iN\\
X
P X
N
727. o) 3337 732. N? 511.1
(o] F F 0
F x N F c 9 A
| Z \| ! /I N | g
N Cl) >N x
//N HN \ —
N\—N\
X 733. 513.0
728. N 578.7
© o F_
N/ ? X ] NH,
//—NH \_N\
N~
X
N 734. P 581.6
729. o N 511.0 0 O F .
1 N c ZY N F
cl = N ~ N x I
I A X I
O,
NH,
HN —
NI\\ N~
> 735. D 538.6
730. N 525.1 3 N
(o) o o] N
N cl '
Cl X N = | hij/u
I ~ZN ™ I N N




5Under 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 solution of lithium ciiisopropylamide (500 pL of 2 M solution in
THF/heptan®/@tPEElgehe, 0.90 mmol) in THF (10 mL) at -90C. After stirriR§ THP300fpH281¢00C
ethylforrnate (657 pL, 8.18 mmol) dissolved in THF (5 rriL) was added at once. The reaction was
stirred for 1.6 h at -90C and poured into an ice cold sat. 10 solution of NaHCO3 in water (100 mL). EA
(100 mL) was added, the aqueous layer was extracted Wfh EA (2 x 50 mL) and the combined organic
layers were extracted with a sat. solution of NaHCO3 in water (2 x 50 mL) and brine (3 x 50 mL). The

organic lay&swds dried gver MgSO4, f||t(=red}? ngd concentated in vacugQ. The residue was P}lljfif ed by
reversed|phgsie HPLC usts ljcﬁ' ‘Yradient gf Medboritrite in vya,tlgg \ith O. 1023%}5\"?6 give the e
compourd-as-ts-theFRASalt-MS{miz) 12352 HM+Ell. € 5N
[3-Chlora-5-(pyr|din-2-ytgxy)-pyridin-4-yl-metharjol " A mlxture of
3-chloro-5-(pyridin-2-ylexy)-pyridine-4-cgrbaldehyde (83 mg, 036 mmg I) and polymer bound sodium
borohydnde (184 mmol/g, 0.57 mmol) in|DMF (1 mL) 20 @ stl red at RT for 30 min. The
reaction wasgdilter d/ e solvent wag rgop@ved in vacuaThe r Zidie was purified by rgyersed
phase HIPLC using gradlent of acetonitrile in water with 0.1%)|TFRYo glve e title conpound gs the
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2-Methyl-4-(2-methyl-21-1-pyrazol-3-y1)-quinolin-8-ol (10.7 mg, 0.045 mmol) was alkylated with
3-chloro-4-chloromethy1-5-(pyridin-2-yloxy)-pyridine according to the WO
2008/1166290CHI¥HSE/8/002316 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+EIll. 5Example 196:
Synthesis of 2-{5-chIoro-442-methy1-4-(2-methy1-2H-d)}r%\zoI-B-yl)-
quinolin-8-yloxymethylkpyridin-3-yloxyl-N,N-dimethyl-acetamide A.
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(3,5-dichlero-pyidin4m-methanreH{3-976,1+06 mmah-inBEMA40-mb)—Afterstirringferd—d-at 40C
the solveint was remowggdin.yacuo and the residye was partitioped between DCM (50 rnL) and
saturated NaHCO3 solytion (50 mL) Aftgr extraction of the aqueous | with DCM (2 x 50 mL)[the
combined organiic [layé rsj ere dried overl Na2SOy, filtered, and ¢ ated in vacuo. [The resigue
was puriﬁiemgQS py TlasiNchromatography| osgsiica gel (e ur}gp wit s of hexane alndsg,%) to give
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B. 5-Chloro-4-(tetrahydro-pyran-2-yloxyrnethyl)-pyridin-3-ol Potassium tert-butylate (1.77 g, 15.80
inmol) was added to a stirred solution of 3,5- 20 dichloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridine
(825 mg, 3. Y80 IgpMoxane. After stirring for 3 d at 100C the solvent w&EE TERASPIR3IAcuo. The
resulting title compound was used for the next reaction without purification. MS (m/z): 243.8 [M-F1-1].
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) w49 added to a stirred solution of
5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ol (67 mg, 0.276 nunol) and Cs2CO3 (134.7 mg,
0.414mmol) inSipdfifib exampiiiefstitlingptepdratiah 5 dhepeohdsooffamfillerd) ardpive ety éntthas

removed i cup. The resjdu S purified by rever. phase HPLC using.a gradient of acetonitrile
i water Wi BGHET ERCTORIEh LBIetn P oo CESTEHCHL SEPe AP AL HORHS: Sa!
cleaved to gildhe ditarmerviad grudlesatitb afé-Assd lwithSuinfim}h&rBuBi fidatidh, W@re readily prepared
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2-(5-ChlorE PR ST ARy R oS YRR Sl g art of organic symthesis will
2-(5-Chloreedopyiiiioxknnataytimy moireBajscatyd- deddtibm ednditimes anaiyl b ¢4varip dOifdiGding clddvdsnal
chlorinated with SOC12 ccord'ng to the synthesis of 3,5- i%hl ro-4- chloromethyl-pyridine and
purified by YRS BRI ELD LR ST B P BT P R S SR SR P v

In"water with 0.1% TFA to give the
title compound as the TFA salt. MS (m/z): 263.0 [M+H4].

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"].



E.2-15-Chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-ye-quinolin-8-yloxymethyl]-
pyridin-3-yloxy)-NN-dimethyl-acetamide 4-Imidazol-1-y1-2-methyl-quinolin-8-ol (3.6 mg, 0.015 mmol)
was alkylatedMM3{§821186290 chloro-4-chloromethyl-pyridin-3-yloxy)-N,N-dimaétayERe0491d&¢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 as
the TFA salt. MS (m/z): 466.1 [M-EF1]. Example 158 Synthesis of
843-chloro-5-(tetrahydro-pyran-2-ylmethoxy)-pyridin-4-

15ylmethoxy]-Dnse(B sl BidRldreihyiddid-pitretiod:Sy) 4) imidaabihd 4l-Bahilyleqinolietahydro
-pyran-2-ylmethoxy)-pyridin-4-yl] -methanol 2-Brogmomethyl-tetrahydrq-pyran (98.1 pL,.0,766 mmol)
was i to L Sntan S5 T PR RS AR BT S Ao R s o g
0.096 mmeihlarshdhs¢{done (B nmgg, 00753 numel) ind MFArthdaro]- tbR stitting iquikadint8laD e
solution was filtered and th vent was removed in vacug, The residue was purified by reversed
s HPUE2 e aRaA VT CoERie AT ATHNEER LB Foort SRPEid i QFelree] s
fractiofs faembvatl RA tlaesbH Plrthesidias wieapeadfiedibe theetittel qiirgpotiRl 6s ibiag B Azsalich! Sf
(m/z): 258.1 [M+H4]. 25 B. 3 -Chloro-4- romethy1-5 - (tetrahydro-pyran-2-ylmethoxy)-pyridine
[3-Chloro- Sty YRS -2 e%ﬁ%ﬁﬂdﬁé—{ﬁ-gﬁ-ﬁ&ﬁgﬁoﬁ o) %Fo%ﬁﬁ%;‘\&%fm%
chlorinated3gstly P@H3.according to the synthesis of
3-(1-butyl-1Himidazol-2-ylsulfany1)-5-chloro-4-chloromethyl-pyridine. The resulting title compound

was 30 used for the next reaction without purification. MS (m/z): 276.0 [M-I-H1.
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
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843-Chloro-5-(tetrahydro-pyran-2-ylmethoxy)-pyridin-4-ylmethoxy]-2-methy1-4-(2-
methy1-2H-piRages/Bl¢@uinoline  4-Imidazol-1-y1-2-methyl-quinolin-8-ol REPH2008/06241Mol) was
alkylated with 3-chloro4-chloromethy1-5-(tetrahydro-pyran-2-ylmethoxy)-pyridine (4 mg, 0.015 mmol)
according to 5 the synthesis of
8-[3-(1-buty1-1H-imidazol-2-ylsulfany1)-5-chloro-pyridih24-ylmethoxy]-2-
methyl-4-(2-methyl-2H-pyrazol-3-y1)-quinoline (40C for 2 h). Purification by reversed phase HPLC
using a gradient-of, s.citnidkslet ishicatansrityl HIdin RAyIY- Yiveetheltitte aaiifeo (48l aspthe. THAnsadl) MS

(rn/z): 479.2 [M+H+]. 10Example, 205: S esigsof . .. .

o5 ChiordW B SEA R 1. (o AR A AR S20 Mg AR R i o the

iN ghtlj [ me@}h‘itﬁ@ﬁﬁﬁtffl '831@?,5!&i;hp:;ro—pyridinalgf-gylmetﬁoxy)-4-lmﬁd;lz§l- 1-yl-2-methyl-quinoline to give
5-Chloro-412-methy1-4-(2-methyl-2H-pyr ?m)// ﬂggwgtrpw% xymethylk

pyridin-3-y et SOmRoHRd;as o]‘r[ﬁi%rg%f Z)- 330 .
8-(3-bsomo-5-chloro-pyridin-4-ylmethoxy)-2-methy1-4-(2-methy1-2H- pyrazol-3-y1)-quinoline (0.1 g,
0.22 mmol), ethylvinylether (0.32 g, 4.5 . palladi II) acetate, (15 mg, Q.067 mmol), ..
tri-p-tolyl-phosEAaRRIE 1% gg@.’lfgetﬂﬁnog}{:n%l[)bfgé@fi@é‘ﬁﬁoz:ﬂ%%ﬂéﬁﬂlﬁ%ﬂ%ﬁ?@tmgmléﬁﬁéd at

120C for 2yhokiiethplrifigadmyigldetidhe titedianipeund as the TFA salt. MS (m/z): 407.2 [M+HI.

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



20 B. {5-Chloro-412-methy1-4-(2-methy1-21-1-pyrazol-3-y1)-quinolin-8-yloxymethylk pyridin-3-y1}
-acetic acid To a solution of {5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-quinolin-8-
yloxymethy R ai#139939-acetaldehyde (3.3 mg, 0.0081 mmol), 2,3 dimeth)EEB3HEHB023 S 25 m(,
0.040 rrunol) and ICH2PO4 (5.5 mg, 0 040 nunol) in t-butyl alcohol (2.5 mL) and H20 (0.5 mL)
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 138 residue yielded the title compound as the
TFA salt. MS (m/z): 423.1 [M+Hi]. WO 2008/116620PCT/EP2008/002316 151

IV, Thdiisopegiade avho girifidd 63 28verged f1258 HPLGtwvgivedhkedtle eosnpotiod af {Be TFA salt. MS
chloro-412-méhyj¥§4-( vl 1-2H-pyrazol-3-y1)-quinolin-8-yloxymethyll-pyridin-3-y1}- acetic acid
(2.2 mg, 0. #1 071 -hydroxybenzotriazole (1.0 mg, 0.0078 mmol) and DIPEA (3.5 mg, 0.026
mmol) and stirring was continued at RT for 2h. Evaporation of 5 solvents and HPLC purification of the

residue yielded, the title compound as TEA.salt. MS (in/z);, 450.0 [M+ Example 216: Synthesis
of 2-ch|oro-8-(%—,’%@é%#o%tgﬁ?m- rg'quhg@fﬂ&?’rﬂé@iﬂ?ﬁﬁﬂ%‘%@%g#%l?ﬁ%l%lgaz(ﬂ-%'}r']l'

5  2-methyl-quinoline

A. 5-Fluoro-8-methoxy-2-methyl-quinolin-4-o0l
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



A. 2-Chloro-8-methoxy-4-(2-methyl-imidazol-1-y1)-quinoline A mixture of
2,4-dichloro-8-methoxy-quinoline (0.20 g, 0.88 mmol) and 2-methyl-1Hitnidazole (0.11 g, 1.3 mmol) in
NMP (0.20 WO 30 1ke@Rted to 140C for 20 h. The solvent was removed in WCUBRAP R IEsidue was
purified by reversed phase HPLC using a gradient 15 of acetonitrile in water with 0.1% TFA to give the
titte compound as the TFA salt. MS (m/z): 419.0 [M+H4]. B.
2-ChIoro-8-(3,5-dichIoro-pyridin-4-y|methoxy)-4-(2-meth‘fLimidazol-l-yl)-quinoIine
2-Chloro-8-methoxy-4-(2-methyl-irnida7o1-1-y1)-quinoline TFA salt (50 mg) was 20 demethylated
according tilkesyntdesisvat o cildrihd tibyinhee Avascfaylitiomed|ive 8veta MICGMbEH ndr) iyl oy tee 7

according nt of of 8-(3,5-dichloro-pyridin-4- Im

4- |m|dazolT§Sl-}i¥%é§ﬁyP H?ﬁoﬁlé ?8 |v¥€fﬁef% (g pdglﬁ% tm 'Ial‘—jgl 3&.%§a{r%r/aztﬁd46%l.l§ous
[M+H+]. Zaﬁx&mﬁaﬁﬁoﬁmmﬂﬁ&qﬁ@mpmer&&sIéamwdobviﬂidhmgzbea@umﬂwlw&mm
2H-pyrazol-3- uinolin-8- eth - - I meth I- A. Pro ane-2-

acid (5- chl8f§-¥£-}ﬁ38?/8§<§/l¥fgf%ﬁ‘gﬁ TRWS/ rtﬁ%et |8% & ae(éedf'ut‘fgﬁugf give Lt ©
[5-chigro-4egaipanydr d4Sy(arizy- 2@(3'r[Mt-I=M)}pyrldln 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 50C overnight.
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



WO 2008/116620PCT/EP2008/002316 152 Evaporation of the solvents, HPLC purification and
subsequent deprotection of the tetrahydropyranyl group by stirring propane-2-sulfonic acid
[5-chloro-4-Wer29pdasa3d)ran-2- yloxymethyl)-pyridin-3-ylmethyl]-methyl-anR§d/feR28048/M23ke ACN/H20
solution coming from HPLC yielded the title compound as TFA salt. MS (m/z): 292.9 [M+H]. 5
B.Propane-2-sulfonic acid(5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-
quinolin-8-yloxymethylkpyridin-3-ylmethyll-methyl-amidéZonversion 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

synthesis of 3,5-dichlgro-4- chloromethyl-pyridine and, subsequen [ [ . .
o ety 1- PSR R RN oM WL B el fo give th tie
8-(3,5-dichiokapoyiidiMSy(me)h 038)34pvHEEzol-

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



1-y1-2-methyl-quinoline yielded the title compound as the TFA salt. MS (m/z): 514.1 [MH]. 15

Example 240: Synthesis of {5-chloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1)-
guinolin-8-yNsQy2tesiyfiepy ridin-3-ylmethyl)-methyl-carbamic acid isopropyl #$i&EP2008/002316
(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 pt, 0.38 mmol) in DCM (0.5 mL) a 1 M solutiéfi of isopropy! chloroformiate in toluene (0.19
mL) was added and stirring was continued at RT for 1 h. Evaporation of the solvents, HPLC

purificatiorvggihisulageriuasidiiidroiection, SO diteirat) wid pyreaytrgtedipbyaiiringl the residue was
[5-ch|oro-4‘1-éte rahydro-pyran-2- 25 yloxymethyl):pyridin-3- Imeth[;tﬂ]ém r%l6 arbamic. acjd {sopropy!
ester for 3 ﬁ#tﬁbﬁ%%@%lﬁ&?&%ﬁb %—@E@%&%‘éd ﬁfﬁfg %F%SHH %%'ﬁ@%%’ﬁﬁMS
(M/z): 272 Quidoti2]ylsulfarfyl)-pyridine-4-carbaldehyde was reduced as described for the synthesis of
(5-Chloro-412-methyl-4-(2- etgy -21-1-pyrazol-3- 1)g ujnolin-8-ylox thylk 30 -
pyridin-3-y?r%éfa]ﬁ}15¥ff€ﬂmgg‘gf 3 'cnhehﬁé)iﬁf’oﬁd/ee %?mo oﬁ\gg}'ﬁ%‘ﬂqgf Sm?anyl)'pyndm""yl]'
(5-chlgro-AnterBanyy mitty Wagridiad 3nyihecfbiydwingt bidpcaitianidadidn papifiti @stSointersien of [3-
corresponding chloride (5-chlqro-4-chjoromethy]-pyridin-3-ylmethyl)- W i
2008 /1p166%%\%@T§é§%§%-‘d%§&éanw)-pyngmﬂ-gﬁ-methaﬁ/o[ln 1¥120 9-chloro-4-chloromethyl-3—

(thiazol-2-ylsulfanyl)-pyridine 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-

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'].



153 methyl-carbarnic acid isopropyl ester according to the synthesis of 3,5-dichloro-4-
chloromethyl-pyridine and subsequent reaction with 2-methy1-4-(2-methy1-2H-pyrazol-3-y1)-
guinolin-8-oWdEat3iigoRs the synthesis of PCT/EP2008/002316
8-(3,5-dichloro-pyridin-4-ylmethoxy)-4-irnidazol1-y1-2-methyl-quinoline yielded the title compound as
the TFA salt. MS (m/z): 494.1 5[M+14-]. Example 246: Synthesis of
3,5-dichloro-442-methy1-4-(2-methy1-2H-pyrazol-3-y1}2duinolin-8-yloxymethylkpyridin-2-ylamine 10A.
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-ylgxymethy)-pyridine (200 mg, 0.766 mmol) in DCM (5 mL). After
stirring for 3 h éé@ﬁ@%@%ﬁm 3 %%#‘%Eé%‘%lﬁﬁy 1f8'"sidue was partitioned between DCM
(50 mL) and 2 poiyafeHbsahdienpihpiphoépteneBractiony 23w b, @ gapimtaytr audhCEiie@(80uh).) the
organic layer was dried over Na2S504, filtered, and concentrated in yacua. The resultin fﬁ'ﬁ
compound 4§ L?ggﬁ C}Ptﬁe%&‘fégiﬁgﬂrb\ﬂgﬁ?%ﬁfﬁigéﬁ%ﬂp ﬁ%?ﬁ)’%’b‘fl\ﬁﬂ#l.r%t yl ester
(2-Amino-3,B4dichigro-pyoichimdry i nsoMnel 214, niifierresifring for 2 h at room temperature, the

o tluenesESATTCIBHAE (345 TLE LTI TR 126 oA AR I aBei g v
p-toluenes 1 i a :
p-toluenesufendcitoridet (@actish G #Bomrpatificadaddes andyhz2eoltidnlias heated to 56C for 5 h.

The solvent was removed in vacua and the residue was dissolved in 2-amino-ethanol (5 mL). After
stirring for 3 d at 40C the solvent 25 was removed in vacua and the residue was partitioned between
DCM (20 mL) andsa(¥ibrsciuticintil et COIR2imetis-{elotin) 8Alex vrtthelicni obtihe: aapid austiayer
with DCM (2 x 20 mL) the organic layer was dried over Na2504, filtered, and concentrated in vacua.
The rle%idu Sihs purified by reversed phase HPLC using a gradient of acetonitrile in water with 0.1%
TFA. Upon stosaligi@ibie IH2Cnfstkyibqaifmilid-8-al RTXheg] HRO8theimuds olaavelkitaiid givitihéitle
Compoundc (;[rr})e-4-rghﬁ\o§grl;[iem;1- méé)tinjig 3ég:'iHVI Jl'é'l]ﬁyl 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"].



WO 2008/116620PCT/EP2008/002316 154 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 toMReWEHE3(s of 3,5-dichloro-4-chloromethyl-pyridine. The resdERAEEMRPBUND was
used for the next reaction 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-dichloropy2idifethsiihéShameyhyd-thitaital - §hyquinolatt8ybhamb Rrmethph & (Dmic thyRthificali@n by
reversed phase HPE%\ sing a gradient of acetonitrile in water with 0.1% TFA yielded the title
compoundye@'ﬂﬁé“? -fg-g:l[_ MS (m/z): 414.0 [M+H+]. Example 247 and 248: Synthesis of
dimethyl-carbamishgidb cdibeomoetiarethfRthiazole (129 mg, 0.725 mmol) in anhydrous THF (2.0
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5 mL, 2.17 mmol) in anhydrous THF (2.0 mL) at -95°C. The reaction mixture was allowed to
warm to -40°C. A solution of ZnCl, (0.302 g, 2.21 mmol) in anhydrous THF (28 mL) was

then added dropwise at -40°C. The reaction mixture was allowed to reach room temperature

and was then transferred to a suspension of Pd(PPhs)4 (75 mg, 0.32 mmol) 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



quinolin-8-yloxymethylkpyridin-3-ylmethyl ester A. Dimethyl-carbamic acid
6-amino-5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)- 20 pyridin-3-ylmethyl ester and
dimethyl-ca¥Qr1€84Eiep22 amino-5-chloro-4-(tetrahydro-pyran2-yloxymethy g2V Ad S thy| 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 ptoluenesulfonyl
chloride and 2-amino-ethanol according to the synthesis of (2-amino-3,5-

dichloro- pyﬂdﬂﬁe@ryﬂz}tsn’étmnpimdﬂremépxbep&ddiﬂihat dfeWi@a@dZmuﬁm@dtﬁ&ndﬂmm@ho’ﬂbmt

40C for 2.5 h. The resi ue was urified ersed hase P C u3| g etppit

water with ﬁaf% TR on S %‘Sfalge oF a{gﬁnge fractlonsa?or a%e ‘%’ ?(%T Ig%gﬁﬁ Basrfl(f: eaved

This gave timammtdslghmpiqummihds el (nlmlmmpthﬁMmfc@H df20pto Bive saettiti S mpoind5NI8

[M+H+] an M+Hj. WO 2008/116620PCT/EP2008/002316 155 B.
Rl

Dimethyl-c ho-5-chloro-4-chloromethyl-pyridin-3-ylmethyl ester Dimethyl-carbarnic
acid 65amino-5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl ester (18.5 mg, 0.071 mmol) was

f:é%rlltlnnegetftllgv Ic rﬁ;%i:]%@vcaﬁ: rdlg ’;gn%e ne}ti %?}yrsag{)on 3\,2 %)ucﬁ altcl)(;r? yﬁt@ilf'%ﬁ%%%x&wm]
C. Dimethyhethydaqniaaad 2-amino-5-chloro-4-chloromethyl- pyrldln -3-ylmethyl ester
1-Benzyloxymethyl-1H-pyrazole (158 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



Dimethyl-carbamic acid 6-amino-5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl ester (4 mg, 0.015
mmol) was chlorinated with SOC12 according to the synthesis of 3,5-dichloro-4- 10
chloromethyK\A98#E 6429e resulting title compound was used for the next r€&AHBPENRAB2R B urification.
MS (m/z): 277.9 [M-FH1]. D. Dimethyl-carbamic acid
6-amino-5-chloro-442-methyl-4-(2-methy1-2H-pyrazol-3-y1)-
quinolin-8-yloxymethylPpyridin-3-ylmethyl ester 154-IMi%fgzol-l-yl-z-methyl-quinolin-8-o| (17.1 mg,
0.071 mmol) was alkylated with dimethyl-carbamic acid

6-amino-5-chlgyo-duspdasionetbyl-8y((di6-dishioedtpytidines -1 Prethox -2 Ahetiplofinotinrdiydbtor shee
synthesis of 8-(3,5-dichloro-pyridin-4:yimethoxy)-4-imidazol1-yv1-2-methyl-quinpline. Purification by
reversed pH3 éii EI%L%RJ@{%QE é‘b%a&é%?’o‘%%&%%?ﬁ!l@?ﬁzﬁaﬁe@( Vg\:}fﬁd%’i@o{’f %’A?é giee g e’ %)’
compound1335thda J42A Cabm\Vih§n/z 19530 5By (6101 niHf) 24 FurhvihehdfPPasha(Riargsi@ pmol), and
2-amino-5-chlarQ-412-methy1-4-(2-methy1-2H-pyrazql-3-y1)-
quinoIin-8-§{6§g§?e¢%lEﬂﬁ}%ih%@tﬁ@/l‘%gfgggﬁﬁgiS%a(%{‘c?l}}f-((1'YZ%LQtﬁg}f!qdlﬁ%%Yi%q%%ﬁd(f?omgoo.015
mmolswasikylatestivegl dhnacibyledarbmmion aciskel-amino°s: dolo?a-4-Chiter aotethy lvayicimavgtinethy|
ester (4.2 mg, 25 0.015 mmol) accordi the synthesis of . . ey
Ey e R M P e e KaR L T Rt
HPLC usingacgraiie0i10t aratoniigieeitheetkr ovitipOubhak fife (ORgveath MRIenotain po6Ad BE+HHE . TFA
salt. MS (m/z): 480.9 [M+HI. WO 2008/116620PCT/EP2008/002316 156
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".



Under argon atmosphere a mixture of 4-bromo-8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-
methyl-quinoline (15 mg, 0.038 nunol), 2-methoxy-4-tributylstarmanyl-thiazole (18.4 mg, 0.046 mmol)
bis(tri-t-butyfpR38ptiiesphlladium (0) (1 mg, 0.002 nunol) and CsF (12.7 m@HB3MHAMFIA dioxane
(2 mL) was heated to 100C for 1 d. The solvent was removed in 5 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): 431.9 [M+1-11. 1ﬁxample 262: Synthesis of
1-{5-chloro-412-methy1-4-(2-methyl-2H-pyrazol-3-y1)-

guinolin-8-yloxymethylkpyridin-3- yImethyl} -3-methyl-pyrrolidine-2,5-dione 10  A.

N-(5-Chloro-4- dro (LH] hy ‘éi] uccipami id methyl ixture of
C[5-chloro-4-(tetrahydr rgge%% t?x%% % 3 g)yrlcf; ;i:’f (P aﬁ% ?21@151 nl%ﬁ 8 ?SE’G‘Wm@Wf BTU
(33.9 mg, HH8&inang); z(B'),dﬁt)ammylsytemm acid 4-methyl 15 ester (13.1 mg, O 089 mg) and DIPEA
(304 p.L, 0.17 mrn%? in. DMF( tirred at Tf r d. . The ven moved |n acuo
and the residu ‘i’/v§s Pﬁlt?é’né)g gi&/ }@ﬁ/ﬂ;&om o}nan qu%tga)s(y hosp% er stﬁﬁ |on (pH
7, 2 mf). Allieidexdtayoquiitiodi o 89omg | yES mtttnl)@rl\d é@wﬁcm@)ithrethgg&sterl@éﬂ\gas Anechalyer
Na2S04, filtered e?r% cancentrated in vacua. e5|d was purifi sed e HP sing
a gradient Yt M ﬁﬂ%e%ﬁ@é?&% dIj HHBO afbé:a% ?Y?)g)—{’lg ?nac ons 0F3 I?Sa RT
the THP eth@ﬁd]/}is/aﬂeﬁvled tStiptvagtiof ﬂﬂdfscmnmanﬂoaéltfm T A aadtshbSeqouen) FRODO fivtifidhtionB.
N-(5-Chloro-4- 41 m ridin-3- Il[)g I) 3 I 'ﬁljnethyl ester
25N-(5- ChPGF é:& %&iﬁy %‘ﬁ'\éﬂ s mef‘n ﬁnlg Hf#jfé%%?irfhﬁc cid methyl ester (1.39 mg,
0.0046 mmol) was chlorinated with SOC12 according to the synthesis of 3,5-
dichlqro-4-chloromethy ine. T resplting title comp or the next actlon fhout
purifligtlon ME(tn /Z? :kfg’%fiml me%H)H 49 (tl-me&n] Pﬁ &5‘?91; qu1n011n oxym tylv 5]
pyridin-3-yl}-propionic a01d 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



WO 2008/116620PCT/EP2008/002316 157 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 esteW@.200§Ad6@0046 mmol) according to the synthesis 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=nethyrgringsn-8-5lh. Aeixtuieas:4-abkeio-2cidatiuthglinntin-@-o7(@al) 9.8 himwinol)

and hydrazine monaohydrate (0.7 5 mmol) in djoxane (10 mL), was_heated to reflux for The
Cohvent wod TR AR S L o S A ABOPB) T SO SOOI A e
(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$182REEhSHERSol bg-&l@fﬂ? ,a!y‘iv"ﬁm‘sﬁsaﬁ’a" G ‘fﬁo%g}!h HATB38 mL) and the
5 combined organic extracts were washed with saturated NaHCO; (20 mL) and dried over
NaSO,. The residue was purified by flash chromatography on silica gel with EA/hexane to
provide the title compound as a colorless oil. MS (m/z): 300.5 [M+H'].

C. 1-(5-Chloro-4-hydroxymethyl-pyridin-3-yl)-2-methoxy-ethanone
10 To a solution of 1-[5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-2-
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



20 1,1,1-trifluoro-but-3-en-2-one (16 ML, 0.11 mmol) in ethanol (0 5 mL) was heated to 75C for 30 min
The solvent was than removed in vacuo and the residue was redissolved in acetic acid (0.5 mL). After
the addition\WP39EdHIPAed 112504 (20 4) and stirring for 1 h at 100C, theP(eHER3MHBAIREIE was
cooled to room temperature and a mixture of Na2CO3 (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 inL) and water (5 mL). The pH of thé%?queous layer was adjusted to 10 by the
addition of saturated aqueous NH3 solution and the aqueous layer was extracted with DCM (1 x 320
mL). The caddbindbprdsnit FAPOPEWEe erdet avariNaRSCs, diltered tarwhoartoe208dnd wastheio

give the title comp é% 294 M+1]ta]a WO 200 PCT/ P2008/002316 158
The 2- metl‘ﬂ;‘/"leﬁc&eanﬁﬁo%?n f 9ra?{2 FLi flofMiE2 o‘fs(%éf%% gimowadaitey Was
according ﬁsafhﬁ@wamﬁweeﬁ &maommlwmt ﬂmﬁbomlhqmdazdﬂwﬁametmleqadmhhe to
give the ti oun salt. 453 M+1-1-1. SExam 81.;-Synthesi

N-{5- Chlor(égﬁs&n ](IS ﬁ%ﬁ&, FS?/ Z% g@r%_ IQa;ers were é vgrel\%a2§04, ?'tltere(?
quinolg-8- y,lﬂi(wfﬂﬁmdl pyridm:& Yﬁhetmd}dhie(gvasd[hmﬁedybydﬂad)rlshmwmﬂy én silica gel
[5-Chloro-4-(tetra 0 Jox I) in- r\?d@ ] c@(a iﬁlfg‘l[l,S] dioxolan-4
-ylmethyl)- gﬁiﬂﬂé"i E(ﬁé@g&)é ﬁ{] Cﬁ%@ﬂg’g Z’g)r% % % ) were added to a stirred
solution of 5-chloro-4- (tetrahydro pyran- 2 -yloxymediy1)-pyridine-3- carbaldehyde (40 mg, 0.157 mmol)
and 2,2-dimett§ e -4-me mlneﬂ(_(,jo 1.57 mmo)) jin aé Afte tirring for
2 h at room te pelj'%j} 8Weﬂ E Pﬁlglve 3?/?0:{}8058 fhrﬁ !e45| e w part Pérneﬁ el een
DCM (10 ngujrihsaturated NaHCO3 solution (10 rnL).

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



15 After extraction of the aqueous layer with DCM (2 x 10 mL) the combined organic layers were dried
over Na2S04, filtered, and concentrated in vacuo. The resulting titte compound was used for the next
reaction witNSA2MFiFieabn. MS (m/z): 370.9 [M+1-1]. B. PCT/EP2008/002316
N-(5-Chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-N-(2,2-dimethyl-[1,3]clioxolan-4- 20
ylmethyl)-isobutyramide and N-(5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-N-(2,3-
dihydroxy-propy1)-isobutyramide D1PEA (49.5 pL, 01341 mmol) and isobutyryl chloride (21.4 4,
0.204 mmol) were added to a stirred solution of [5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-

ylmethyl]-(R; ditﬂet’anﬂ:ﬂ)la@]dlbba@n-ﬂr&lsuxbﬂ@th)eamiihley(momgp@otdﬁﬁgmmmh)eirsﬁlﬂﬁs%c(ﬁ 83, After

stirring for troom mperatu olve tw ove in vacua.and the.r ue was purified by
reversed p 58 %eéllh% %rgﬁ f} of" acg S |n wate WQHIB? S TFA 1Efd38% st(;,{rltélge 0 If%

HPLC fractompdand hsah&MesﬂIHMSthamNasldléa[Md[ﬁ?}d 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+HI. WO 2008/116620PCT/EP2008/002316 159 C.

N-(5-Ghloro-4-Ekimnpte eth Oi- [Byidiessyh B HB N2t -dHaethsd Adl - 3} gtiovldtarydd-5-chloro-pyridin-4-

ylmethyl)-is eandN-( lorg-4- 1 romethyl-p |d|n 3-ylmethyl)-N-(2,3-

dihydroxy- ﬁ%ﬁ%"é’g%t’@%ﬁhi ? mleh e of PYT hly% ﬂf tiotine

N-(5-chloro-4-hydroxymethyl- yr|d|n -3-ylmethyl)-N-(2,2-dimethyl- 5

[1,3]dioxolan-4:y 1@ )-i a de C ang ro- 4 h X t ridin-3-

ylmethyl)-N- (2 g”]h(e‘y 6)>c3y p opy r?fs utar\é (? g f% r%lﬁq% e\ﬁas chlorinated with SOC12

according to the mjirthesisfdf, Sr&chlxhlmpyﬁdlhbanecadmydebyddl(@WrﬁgSDOM)g L/DigdSamuvieol)

Ther uIt| of th 0 title w sed, for the next r. ion-without purificatio

VIS (F0e): SO P MO e e e & 2 00 B8 h TR IO WL e &
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"].



10 D. N-{5-Chloro-412-methy1-4-(2-methy1-2H-pyrazol-3-y1)-quinolin-8-yloxymethylk
pyridin-3-ylmethyll-N-(2,3-dihydroxy-propyfi-isobutyramide  4-Imidazol-1-y1-2-methyl-quinolin-8-ol (12
mg, 0.050 n¥eolP¥ad @Reylated with a mixture of PCT/EP2008/002316
N-(5-chloro-4-chloromethyl-pyridin-3-ylmethyl)-N-(2,2-dimethy141,3]dioxolan-4- 15
ylmethyfi-isobutyramide and N-(5-chloro-4-chloromethyl-pyridin-3-ylinethyl)-N-(2,3-
dihydroxy-propyl)-isobutyramide (17 mg, 0.045 mmol) &2€ording 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 va@t@dﬂdﬂh@k&ﬁdinﬁdmlpﬁuﬂmdmyﬁwechmwaﬂﬂdﬂbﬁmupgrﬁgmdient of

acetonitrile in w % TEA. T ave e comp ound as th AZOS ) 538.1
[M+HI. Exan%?%&iééﬁ%ﬁéhggz i %met%égfé‘f]f REh f48(2s RS yPEﬁonyroa tHVV? %}ﬁ 11_213
quinolin-8- yﬂmmxby&kgﬂfﬁ%ﬂ%hﬁ&ﬂwﬁadﬁn%ﬂmﬂalﬂﬁm @Bmg;\d)zzt:himm})ﬁmdDIMa(ddnh}sthyl
esterAso n of.4-bro -chloro-pyridine (4,5 mL, 41 nupnol) in an ded
dropwise t |ﬁtélal%lg(}f rf Bf%ﬁ #f{abfso%?o a’ms%}urf‘f él ﬁf’)lﬁ]eqlﬁlﬁ%%e s§Lut o rous
THF (60 mD)GaI-8Sml Afverssidded) u‘@rtB@matmh gficutiee Thaaiiganicitayre was ddd@d)@bnmat&)wja
cannula tOPlSétrlgcf d Salué(')%rcl:e%rrgt%tc;wghxlgg%or[?ﬁtergs&{mg title compound was used for the next

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-



30 400 nunol) in anhydrous THF at -80C. After stirring for 50 min at -80C, the reaction was quenched
by the addition of concentrated aqueous NaHCO3 (90 mL), and subsequently diluted with EA (250
mL). The orYdhP98Atéeadhs dried over Na2S04, filtered, and WO 2008/1188ER2TE¢2008/002316
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 5ZnMe2 ](§6O 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)CﬂzR;k@rﬁ@t@quLﬁﬂrifdimel-)yir} -abhylitr aRidicethpkest80yielded\fier ttleingnfipoBrid as HE THA
reaction mix ure as % mperature, MeOH (15 mL) was added and the solvent was
removed n? g (ﬂfé)r 88 éﬁ@ rtitioned between EA (300 mL) and water (50 mL).
Concentrated aqueous HC1 10 was then added until the emulsion became homogeneous. The

by flash ohronfatogr b SR PR R R D T e R BB
(rn/z):ﬂSGdeMmyl}pi&[ﬁoﬂaﬁmo -4-methyl-nicotinic acid methyl ester
Reduction of the vinyl group in 3-[5-chloro-4-(4-imidazol-1-yl-2-methyl-quinolin-8-
yloxymethyl)-pyridin-3-yl1]-N, N-dimethyl-acrylamide (7.4 mg, 0.017 mmol) with NaBH,4 (2
spatula amounts) 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 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



A suspension of 2-chloro-4-methyl-nicotinic acid methyl ester (2.64 g, 14.3 mmol) and CuCN (6.4 g, 71
tnmol) in NMP (5.3 nip was heated to 180C for 30 min The reaction mixture was then cooled to room
temperaturevemaoddiiieo2with water (80 mL). After vigorous stirring for 16 h, RE&/ERSp8izH vas
centrifuged and the precipitate suspended in a solution of 20 FeC13.6 H20 (5.8 g, 21 mmol) in
aqueous HC1 (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 Na2S0O4/N&¥C 03, filtered, and concentrated in vacuo. The
residue was purified by flash chromatography on silica gel (elution with EAfDCM 1:10) to give the title
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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



161 suspended in a solution of ACN (5 mL) and concentrated aqueous NH3 (0.5 mL). After vigorous
stirring for 30 mm the suspension was centrifuged. The combined supematants were concentrated in
vacuo to giwenefielethpound. MS (m/z): 153.0 [M+H+]. 5E. PCT/EP2008/002316
N-(3-Hydroxymethy1-4-methyl-pyridin-2-ylmethyl)-isobutyramide 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 rjrﬁf 0.20 mmol) in DCM (1.0 nth) and aqueous
Na2CO3 (1 M, 1 mL) at OC. After stirring for 30 min at 0C, DCM (10 mL) and water (1 mL) was added,
and the aqueoQgn&ysyiorasfd3tudted- futhe b D@tV Y fidni-}-Flersthaholadtorthenionzypondiege

dried over Na2S04, filtered, and concentrated in vacuo..The residue was purified hy flas .
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223.0 [M+H:EHithibrid-dMeloyrdndet Ryiapiiding; (2ambthyb&idyentazehStiph) - quitholin-Brydarpin thlylk 15
pyridin-2-ylmethy1}-isohutyramide  Conyersion of . . . 1

R 5o B, i iy B TSBER, o A6 LAl RS i IS ey
correspondingiekddridd acerittlilgidribkney yibkkid o Gdichinnpednd erdr el paididdSario/z):
subsequeﬁégg@gﬁd h 2-methy1-4-(2-methyl-2H-pyrazol-3-y1)- quinolin-8-ol according to the
synthesis :(3'5-dichoro-pyridin-4-ylmethoxy)-4-imidazol- 201-y1-2-methyl-quinoline yielded the title
compound as the TFA salt. MS (n/z): 444.1 [M+H+1. Example 303: Snythesis of

s oo BTG STl S RS RYS »
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"].



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 umol) in MeOH (0.3 mL) was heated to 80C for 1.5 h. The solvent was removed in vacuo
to give title PYEAEORIS (m/z): 289.9 [M+H+]. WO 2008/116620PCT/EPPODERIIRIBI52
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-dichIoro-pyridin-4-)lllmethoxy)-4-itnidazol-l-ylz-methyl-quinoline to
give the title compound as the TFA salt. MS (in/z): 448.99[M-E1-1]. 5Example 319:Synthesis of
4-(5-chloro-thiazol-4-y1)-8-(3,5-dichloro-pyridin-4- ylmethoxy)-2-methyl-quinoline A.
(4-Bromo-5-chipro-tbidigbryil pdarbareilyddcbteripyridinesiesul fthjlpN\oNsdime hy bavietar(dd® M in THF,

IssmL 350 ez sfdesdonyi b ISl & (L kame e e
anhydrous4r thfotdimethy)l qiy@idin St stlfaimyl Yov, Bodinvethy Dicetasodeti®6 aig, 0.201 mmol) in HOAc
L 222 g ane 00 108 S PR AR G (5 upsaisddanse o
Conceﬂtrﬁtpdrﬁiﬂdﬁbjdse%r&ﬂdéﬁisélﬁmm.ﬁEhgmigtudfeemasf @coatontriktad iwatacudthr(ﬁl%eFEAic_lue
B e 120 AL RIS Ly e e exreied i
concentrated in vacuo. The residue was purified by flash chromatography on silica gel (elution with
DCM/hexane 2El) t029%%(Elpfoy(t)l-%ﬁam&?ﬁﬁq&%%r&ntﬁzy)li%épgr%&k}yjl)-quinolin-8-yloxymethyl]-1-
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"].



20 B. 4-Bromo-5-chloro-thiazole (4-Bromo-5-chloro-thiazol-2-y1)-carbamic acid tert-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
temperaturéVih@o8ddfioi mixture was concentrated in vacuo and the resid R&€WEB288%#&Hed 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-methyl-2-nitrosooxy-propane (0.73 mL, 6.1 mmdlfQVas added dropwise. After stirring for 1 h at
60C, the reaction mixture was concentrated in vacuo. The residue was purified by flash

chromatograpiB. on silB§3g€h{etotibiithitibol CylSufaant) Pt din30 Wivethox i é- copropy ha - fBethyl-
4-(5-chloro-thiazol-4-y1)-8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-quinoline WO
2008/11662YBEYIEP2008/002316 163 Coupling of 4-bromo-5-chloro-thiazole (10 mg, 50 pmol) with
84(3,5-dichlorepisogiroph1ymestdy)iRetive 8ywiq (B85 afig, 40yl Ronansl aeras Ty katd( 14 thi §) cddossefng to

the synthesis of 8-(3,5:-dichloro-pyridin-4-yimethoxy)-2-methyl-4-(4-mgthyl-thiazol-5-y1)-quinoli
yielded the® %%éﬁﬁ@ﬂ%g@ffﬁ@%k‘%ﬁ‘%§m& ®a 49)41}’ +?bf§@5éﬁ«.‘%?g fﬁﬁ(:;%%/n ggisqgf
N-{4-chlorayidResictid\¥-B (2-dictilyrd-piHdinakzglmebxy)-4-imidazol- 1-yl-2-methyl-quinoline to give

auinolin-3-ylosymet koY 2. mEY SR PR uevsrty

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"].



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-y1)-methanol according to the
procedure dw€rw8d ¥er2the preparation of (3.5- dichloro-pyridin-4-y1)-methB@HERA0810BEdquently
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. 15B.
4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine-24hrbonitrile
2.4-Dichloro-3-(tetrahydro-pyran-2-yloxymethyp-pyridine (455 mg. 1.74 mmol) was dissolved in a
mixture of DME£3rile1gne Waigaitkdsidl). dhe Pliduihpreageninetsiedadtn thybadtipe il Angl)-

ide (112.mg, 0,95 ). zinc dust (9,1 mg..13 . zi tate (25.5 mg. 139 trmol).
bR TSN (6 S TR A SB B AHARAL B oneypalacium

(0). The reaction mixture was degassed two times and afterwards heated at 95 C for 4 h. The solvents
were removed in yacua and the residue.was portioned between water (20 rnL) and EtOAc (20 mL) and
extracted with BtGREPRSIHAN! %h%'agmfﬂrﬂg& &I layers were washed with brine and dried over
Na2S@4. filterefhdenchegsicaninoiphdnevacoimoldtetye sidumidas(érifial by flasmehedmaiagiapbyion

silica gel 25(elution with hexane / EtQAc 10;1 3 5:1) to give the title compound. MS (yn/z); 253

a1, C A RSB By TAS o GiRe . RS e A da 13 &

4-Chloro-3x1eg gaiyilsD- Biydopy Aiditaxy2g2hiil); Bai3n@mot nibh ADOME(E30nmg . 40.0ZONAREr IChvea R T,

dissolved in a mixture of MeOH (0.75 nd T 1mL C12 hexahydrate.(56 mg..0.24 mmol)

and NaBHAQRS G T S P TN AR S A RGP ST Tor B TREAP T

sat. NaHCQ@gegolvaiordibdnbyanilass Uty filteretrigte] (t3bcphtrdtd® 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



WO 2008/116620PCT/EP2008/002316 164 mmol) were added. The solvents were removed in vacuo
and the residue was pardoned between sat. NH4C1 solution (10 mL) and DCM (10 inL) and extracted
with DCM (3%O02004{1366he combined organic layers were washed with brineCINEPaMsPRses Na2SO4.
filtered. and concentrated in vacuo. The residue was purified by flash chromatography on silica gel
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- yi)‘%umolln 8-yloxymethyl]-
pyridin-2-ylmethyll-isobutyranaide

N14-Chloro-3- ﬁmamwmwm}@dmxmﬁm{wﬁqm&mmyl]-(§cﬂﬁmygamidé)2\ﬁamrﬂﬂl):hloﬁmted

according to the procedure descyibed for the nthe IS ofl
methyl- pyr hl? fnetiHL3- trﬁf& ath I' f%rlry f 'élresuq{lgg AFisopropyl-N-methyl-

N-(4-Ch|0r@&hmmhgyrmmwmmypdsmmgytamlﬂe szyathesm pbefd 8A(BhS2d kil piafidimdthy 1-
2H-pyrazol -qu'n lin- ord cure descri the aration of

(3.5- dIC|I|OP83 Wlk%ﬁ??éq 917)1:11' 8%?3‘8?{']1991“ lﬁ!]eefﬂygla’umo? %r 18 ﬁ"qlﬁ% rihoecﬁglﬁnpound as
the TFA SaWS\dﬁ/@)trﬁ)lelﬁ{M{Wr]Hl Example 501: Synthesis of
1-{4-methy1-342-methy1-4-(4-methyl-2H-pyrazol-3-y1)-
quinolin-8-yloxymethylkpyridin-2-ylmethyll-3-trifluoromethyl-11-1-pyridin-2-one 20A.
4-Methyl-1-(tetExaudile-pYo3I-2Syhiidsipy sz o) {SachimovénfRanet idddie (Rythetiyl-2H-pyrazol-3-yl)-

for the <y HERL DTS TSR AR T L SOy TR -0

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.



B. 2-Chloro-4-methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridine 252-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) wa¥ QFde Vb syringe (14.4 mL. 21.6 mmol). The reaction mixtuP& WEBZARMRRH1fo 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. Na2CO3 solution (1.5 mL) aqueous NH3 (3 mL)
and ACN (70 mL) 30 were added. After vigorous stirrinb4§3r 30 min. the suspension was centrifuged
and the precipitate suspended in a solution of ACN (100 inL) and concentrated aqueous NH3 (5 mL).
After vigordike stilvent foraS@vapotitedasdeathsisesidus veasttifedad. thhdabombirge stepiyathavdrfigthgo

2008116620 CTIER 2008002315 46011,

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'].



were concentrated in vacuo to yield crude (2-chloro-4-methyl-pyridin-3-y1)-methanol which was
converted into the title compound according to the procedure described for the preparation of
3-bromo-5-ckR P88 HERANy dro-pyran-2-yloxymethyl)-pyridine . MS (m/z): 1BS13HRAM842816 C
4-Methyl-3-(tetrahydro-pyran-2-yloxymethyl)-2-vinyl-pyridine
2-ChIoro-4-methyl-3-(tetrahydro-pyran-z-yloxymethyp-f%/ridine (500 mg. 2.07 mmol) was dissolved in a
mixture of 1.2-dimethoxyethane (16.5 mL) and water ( 4nL). K2CO3 (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 d@gassedtyd-tinee Hefdrméitiey hdeiRionetdiyR APPN3701¢3 20)ragir®lio-BaplokympthyHaction
mixture was st@'r.#%rngg_ah%ot?l q: [qf;ll_ghr}ie'{}pq_ls]})lvents were removed in vacuo and the residue was
purified byrﬁg% r maetogr:}ﬂp y on'si ica geeTa(eIution with hexane / EtOAc 6:1) to give the title

compound. MT ¢tnéz): sdBstidfM o - ICLS xHlbiotetidHBettettah(2hoetyy hd I2-pioagohSty))y qumiolin-B8-y ]
-methanol _ 4-Methy|-3-(tetrahydrQ-pyran-2-yloxymethyl)-2-vinyl-pyridine . 1,29 mmgl S
dissolved i#@‘éﬂe{gélkﬁgﬁrg{\ﬂ'ggﬁéﬁ\(é’gﬁ%p ge]ﬁlﬂl}eéﬂ vg%% (')Ii%{r(}) v%éﬁ%ggdd%ro rgh g%a%a
reactign mixtes) URLDORC@ U aesahyiessianDenléeiabdist DIVE, DaBH hdsH mgs 28dta.Anamol)

dissolved in MeOH (15 mL) was added and the reaction was allowed o warm to RT over g period of 1

h. The sol\ERENG,&¥as EATSIRIFdh s R0 18R & the F¥aRRTAURL- RIS SORXRIS gt s nhydisatemac
(20 mL) egqgg&pm@th@t@&%&m@%@.ﬂ:bemy@sqﬂﬂggaB:,drgqt-kmq_were washed with brine and

dried over Na2504. filtered. and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel 25 (elution with DCM / MeOH 40:1 4 20:1) to give the title compound. MS
(m/z): 238.0 [Meghitible B8144-9Yathests3-GetrabyslichRyean-R bty nerigipA-pireibii-gh-
trifluoromethyl-1H-pyridin-2-one

30[4-Methgrinolisrdiprsasiyileyidipr sty hahmeviaasamife1ss mg. 0.58

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



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 nunol) were added and the reaction mixture was WO
2008/116620PCT¥PP0WB/002316 166 stirred for 1 h at 0 C. After removal BEHEPS8I$ENE3 1A vacuo,
the residue was dissolved in DMF (10 mL) and CsCO3 (570 mg. 1.75 mrnol) and
3-trifluoromethyl-pyridin-2-ol (142 mg. 0.87 nunol) were added. After stirring for 2 h at RT the solvent
was removed in vacuo and the residue was pationed bEfeen water (20 mL) and DCM (20 mL).
extracted with DCM (3 x 20 5 mL) and the combined organic fractions were dried over Na2SOA4.

filtered andresnirenivitted-methylid- @meebjd@éivmapuﬁﬂeﬁ)bmﬂlmﬁhe&@ma&gimah&&mmab

(elution with Ac 2: l ive t e, title. u 2 9M l.. E

= 3-Criordth ety s S T S R T SOy P SORANES e YA Mg
(tetrahydrwn;ﬁmﬂi)ibmdﬁmhyﬁ)ﬂpymmﬁ/y)nﬂémyllwhkﬂﬂuoromethyl1H -pyridin-2-one (100 mg. 0.26
mmol) was dissolved in DCM (5 inL). SOC12 (97 rtL. 1.31 mmol) and water (25 4) were added and the

reaction mixture was stirred for 1 h at RT. After removal of the solvents in vacua the resulting title
compaund wagxaathler 8 rytitieastiof dithethypusifbaationadith {rahipr3-U7[D-hethgr-H-(25metlyl-1

quinoln. &7 BRSPS one
A. Dimethyl-carbamic acid 5-chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-
ylmethyl ester
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



2-Methyl-4[4-methy1-1-(tetrahydro-pyran-2-y1)-1H-pyrazol-3-ylkquinolin-8-ol and 1-(3-
chloromethy1-4-methyl-pyridin-2-ylmethyl)-3-trifluoromethyl-IH-pyridin-2-onewere 20 coupled
according toMRE¥BEWG?8 described for the synthesis of 8-(3.5-dichloro-pyrRfif/EP2008/002316
ylmethoxy)-4-imidazol-1-y1-2-methyl-quinoline . to give the title compound which was used in the next
step without purification.  H. 1-
(4-Methyl-3[2-methy1-4-(4-methyl-1H-pyrazol-3-y1)-quiftlin-8-yloxymethylk
25pyridin-2-ylmethy1}-3-trifluoromethy1-1H-pyridin-2-one  1-(4-Methy1-3-
{2-methyl-4[4-methy1-IL{$eChlyrdrd-[RractRyl-)2HapttrplzdH3pykazol-3-yl)-quinolin-8-yloxymethyl]-
quinolin-8-yloxym t%}-@/ridin-2-y|methyl)-3-trif|uoromethyl-lH-pyridin-2-one (2.02 g. 3.34 mmol) was
dissolved iﬂwgﬁé( LT 2l concentrated aqueous HC1 (2.5 mL) was added. After stirring for 30
min the solvenkedetiscnremofed i8-(Bbzomand Lidorsgiuainas Rinptidfigd Dynrethgisbd2phrskyHPHC
using a gradient of acetonitrile in water with 0.1 % TEA to give the fitle po as the TFA salt. MS
(mi2). 520 BOTRPAL P SR debde R u S e (PR 43yl asserime
4-metBy1-%d 2-reihy $yhthésisethyt-1HEpyllond-3-y2 napthydlih2yinethyle2ilAp a4 zb b3 oy B-yifiuotmigethyl-
2H-pyridin-1-yImethyl)-1H-pyridjn-2-one A. . .

2 Mty SRR S RAG nyiE he AT SR a0 the TFA salt. S
trifluoromethy)140periditr@"one 3-Chloroperoxybenzoic acid (27.1 mg. 0.157 mmol) was added to a
stirred solution of 144-methy1-3-(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 vgis extragiedChidhosat[ Natdh¢l 3t s@iutieth B2 H-pyradolg- pljupinsl soBsiitvx gxicdoytid

threeliamesf) ;/Ivr'tltgregi_lgl/i}(_?é trl‘%lﬁ(.)lThe
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



10 combined organic layers was dried over Na2SO4. filtered. and concentrated in vacuo. The resulting
title compound was used for the next reaction without purification. MS (m/z): 398.8 [m+tr]. B.
5-ChloromeWMQL2M&&eh301 -6-(2-oxo-3-trifluoromethyl-2H-pyridin-1-yImethy PCHERSWSIRIE-one
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 mmol) in dichloroethane (5 mL). After stirring forld@ mm at 100 C the organic layer was
extracted with sat. NaHCO3 solution (10 mL) and the aqueous solution 20 extracted three times with

DCM (10 igklutidie wambinieehasgamichlaymis weleBajractgtieithebrite (@dpoindriedS\et/beXF 4.
filtered and concentrated in vacuo. HPLC purification yielded the resulting titte compound. MS (m/z):
332.9 uskfM e ~Methyl-5[2-methy1-4-(4-methyl-1H-pyrazol-3-y1)-quinolin-8-yloxymethyl]-6-(2-
250x0-3-trifluoromethy1-2H-pyridin-1-ylmethyl)-1H-pyridin-2-one

pimettyi)- L DG (Y A RO S BRI 14 methy1-1-
(tetrahydro-pyrgfdarydngdtl-ayiagsteicy thatloedis-gpokidin 7nd oRy) 3 ritine!)(a6g anging. 82 thensi)nthesis
deprotestion O R AL R (R Souh FHERI IR LA aopropylaid (500 uL
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



methy1-4-(4-methyl-11-1-pyrazol-3-y1)-quinolin-8-yloxymethyl]-pyridin-2-ylmethyl}-3- WO
2008/116620PCT/EP2008/002316 168 trifluoromethy1-1H-pyridin-2-one yielded the title compound as
the TFA sal?ZV@WBiI296836.1 [M+H].  Example 654: Synthesis of PCT/EP2008/002316
2-(814-chloro-6-methy1-2-(2-oxo-3-trifluoromethy1-2H5pyridin-1-ylmethy1)-pyridin-3-ylmethoxyl -2
-methyl -quinolin-4-y1} -3 -methy1-31-1-itnidazo le- 4-carbonitrile A.
2-(8-Hydroxy-2-methy|-quinoIin-4-y1)-3-methy1-31-1-irﬁﬂfazole-4-carbonitrile Coupling of
4-bromo-2-methyl-quinolin-8-ol (400 mg. 1.68 mmol) with 3-methyl-3H- 10 imirla7ole-4-carbonitrile
(450 mg. 4sgothesiol) aofordidged tHatynthe sisiddzp Aeytspi fangl)-5-chloro-pyridin-4-ylmethoxy]-2-

T L L D

153-yImetHdSy{ra/aneth§| vt} 4-y11-3-methy1-311-imidazole-4-carbonitrile

5 Example 196: Synthesis of 2-{5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-

quinolin-8-yloxymethyl]-pyridin-3-yloxy}-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 mmol) were added to a stirred solution of (3,5-dichloro-pyridin-4-yl)-methanol (1.97 g,
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'].



Reduction of the 2.4-dichloro-6-methyl-nicotinic acid 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 toMReUEHE3(s of 3-bromo-5-chloro-4-(tetrahydropyran-2-yloxynRETRFEIN)$aNaa16
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-methy1-3-(tetrahydro- n-2- yloxymethyl)-pyridin-2-yl]-methanol .
subsequent mesylation and alkylation according to the synthesis of
114-methy1-3- Deﬂ&ﬁmimnymnhzeyﬁmﬂmybmymhyﬁdjrmzyMMéﬂfdﬂhB&lyl -acetamide
trifluoromethy |d|n e conversion t Iorf to the synthesis of 1- 25
(:>>-chlorometh]5?1](H Qg hﬁlgrﬁ-’ﬂrﬁme}lﬁlﬁﬂgﬁlf Liorome ﬁr?\? r| ff—ong/é;nd subseq
coupling WDmZQ&deowsZahmhybmdmwimhréSﬂQla amedr;lirf@-lt«rntﬂazs:}atheamrbcﬁn&;ﬂelmbhummg to
the synthesis, of 8-(3.5: dICh ro-pyridin- 4 thox midazql-1- ¥1-2-methyl-quin d,the
title compo g aﬂe %@@nufl egn;%yor Tﬁ%w)[ﬁi e%@%%[l‘&é%ﬁéaf% %ﬁ%ﬂ%@ﬁ%lfw
A. 2-B§!nzﬁﬁ>xya&nbmm@:5%l‘ﬂrm—mygldmdle titl & coiopowad estthesTR AH {BOMS(mpAra{H63 .5 MgHL] 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 pt. 1.23 mmol) in dry DMF (1 mL) was dropped
carefully. The Ereactidn{ﬁxi@hltem@@stﬁe&kﬂylEmmmb}'mwpymﬁbﬁ-gt)hq'uimghn&ak)xgamkdylfrhe
tube was seala{j |n a microwave reactor for 30 min. After removal of the solvent in
ﬂfé%v p%indne bp

vacuo the R4 f)netwgen &O mL) and DCM (10 mL) and extracted with DCM (3
x 10 mL). The admhiaamimg&amwtyleqmm&vablﬁmﬁ wigh Briié, dmed) owes NESEed fwidie2t énd

conc trate The in tltl d for the 10 next reaction without
purlfl tlon % Ol\?é%’?r? @wa?d x@?%%’ elt'lﬁ'el acetamide 6 mg, (%tn mmol)
1-{5-Chloractdrgitigxy- ﬁmb&yndthmdf(&—(métﬂmwndm-&-ym)eqhmgu%midazol-1-y1-2-methy1-
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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"].



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 acO¥EHXe8tbIA0procedure described for the synthesis of (3.5-dichP§rBEPRMKM2318-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-chIoro-4-(tetrahydro-pyran-2-y|103%/methyp-pyridine 20 was vinylated according
to the procedure described for the synthesis of 4-chloro-6-methy1-3-

(tetrahydro-pyi@n-28y[dxghietbad)(Betrihytdryriren &gl siehsnq) epyttydirad sftrretho g JBenadtof et - (2-
according to the p edureatir(?sc1 ibed fc%r the preparation of

[4-methy1-§‘9(%~¥|l' B PA YIS ® ) -pyridin-2-yl]-methanol . The resulting
[2-ber&;yloxy-&clgi?d@zé}-dtqtr&;mhmjﬂ_byaga?x&li%yh(ﬁﬂ@)@fﬁﬂdimﬁrg&l]-wasthﬂ«ﬁhmwth' risfchdoed
according to the 25 pr. re described for the synthesis of . .. .
114-methy1-3- s ji%{}?&ﬁ?%’ 8%%%%!“;%};? (4 'Pmdelfheyﬁé}%l%)rlosme ?/121%5198)5%1&%}20%
and sibseguenintliasisiosfed[Bd butyl-1H-imidazol-2-ylsulfanyl)-5-chloro-pyridin-4-ylmethoxy]-2-
g t?]ee ”;géi%é@h g@%ﬁﬁﬁé@%}%‘gggﬁ;@n@% Y s B s BN R EEBY Y 1:3 R0 HreQrding
1-(3-chloroHmtay hsihgne gryidigridisf Aeghmethiye) i8-toitha o roithethl <l HE Py tidgis2- treetitle rahopoypiith gsof

this chloride with 30 2-methy1-444. % etrahydro-pyran-2-y1)-2H-pyrazol-3-ylkquinolin-8-ol
according f%“:t ﬁgﬁém@ér%@ﬁr r hgﬁ( ynthesis of 8-(3.5-Dichloro-pyridin-4-ylmethoxy)-4-
imidazol-1-y1-2-methyl-quinoline and subsequent deprotection of both the THP group and the WO

2008416620FC TIER200400220,470 benv s secorfogia e Pessdls dpserhedies s

preparation 1-{&#= =3-12- 4-met
H-pyrazol-3uiadplinrlioxgrybobyihesridipgrigin 2 yhdiategiy Hacetifiugtomethy 1- 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(rn/z): 556.0 [M+HI. Example 711: Synthesis of

1-{314-(5-cyanq:I-methy sLEhbyroed-Pyiethyhdt(@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



quinolin-8-yloxymethy1]-4-methoxy-pyridin-2-ylmethy1}-2-oxo-1.2-dihydro-pyridine-3- carbonitrile 10
A. 2-Chloro-4-methoxy-3-(tetrahydro-pyran-2-yloxymethyp-pyridine  To a stirred solution of
2-chloro-4-f\éx2088(teesamydro-pyran-2-yloxymethyl)-pyridine (0.20 g. 0.81 REAAP2UWHMHR3AGaS
prepared according to the synthesis of 3-bromo-5-chloro-4- (tetrahydro-pyran-2-yloxymethyp-pyridine .
in anhydrous MeOH (4 mL) was added Cs2CO3 15 (0.54 g. 1.6 mmol). After vigorous stirring for 20 h
at room temperature. acedic acid (92 4. 1.6 mmol) wad alided. the solvent was removed in vacua and
the residue was partitioned between DCM (20 mL) and water (4 mL) The organic layer was dried over
Na2S04. filterarivadiisopraeyitated iimide U@. Fhenpe SuB0TS tittenobmpa added s sesblatitine afe xb-

reaction without p [gicati n (m/z): 9}%%1-!?. 0B. .. T
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4-bromo-2 azeibydeidiiR/n Beo| (AH H2g nthdA)Mividly dsitky beretnszdl el §y réote R - 00088 mim¢B4 amd).
0.79 mmol}3 rdjng to the synihesis af of 2-methy1-4-(1- methy1-1H-umidazols2-ye-quing in-8-o£
using LDA @9#% tggge r(‘ig.B W#ggg}g / %gg'rﬁﬂg}l/%y‘%a n%%lil%&%ﬁl n h.@?go rrann%dI)Ey‘l{eP e l]t%r(le fitle
compaundsdthzitnind 2RLL [puffitatiofof the residue yielded the title compound as the TFA salt. MS
{3-[4-(5-Cyan Igg t&yg’m%l&lfgrml-z-yl)-z-methyl-quinolin-8-yloxymethyl]-4-
methoxy-péﬂéh— iq yl}-2-0x0-1.2-dihydro-pyridine-3-carbonitrile 30Pd catalyzed vinylation of
2-chloro-4-methoxy-3-(tetrahydro-pyran-2-yloxymethyl)-
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.



pyridine (0.20 g. 0.79 mmol) according to the synthesis of 4-methy1-3-(tetrahydro-pyran-2-
yloxymethyl)-2-vinyl-pyridine . ozonolysis and reduction according to the synthesis of [4- WO
2008/116620PCN#P2BB/002316 171 PCT/EP2008/002316
methy1-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylkmethanol mesylation and alkylation with
2-hydroxy-nicotinonitrile according to the synthesis of
1-[4-methy1-3-(tetrahydro-pyran2-y|oxymethyl)-pyridinlé%/lmethyl]-3-trifiuoromethyl-lH-pyridin-2-one .
conversion to the chloride according to the synthesis of
1-(3-chloropragyatibrinethythpy idinety) MEPYG- Spurififinomonanthy dubiéquetidird@pestectiand of  the

et IR0 e ARG T
a_nd purificgt&(yimﬁgxl?,@eﬁinhasﬁﬁﬂ&hﬂ]m;d-gmﬂie ribDBal_leiﬁ)rtlﬁEileAiﬁN/ﬂg(D vgdhufich %(_)'ﬁﬁﬁg
L T AR AR ) Wt BRIy Sress o
qguinolm-8-yloxymethylkpyridin-2-yll-ethyl)-2-oxo-1.2-dihydro-pyridine-3-carbonitrile A.
LH-pyrazol-4-q 1AL 0 o nys QIR RCrO5dg (0% MMb2% T4 byt A XMl PR . 20
quinolin-8-yloxymethyl]-pyridin-3-ylmethyl}-methyl-amide
Conversion of propane-2-sulfonic acid (5-chloro-4-hydroxymethyl-pyridin-3-ylmethyl)-
methyl-amide into the corresponding chloride propane-2-sulfonic acid (5-chloro-4-

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)-



1.86 mL. 3.71 mmol) were added to a stirred solution of 4-(4.4.5.5-tetramethyl-
.3.2]clioxaborolan-2-y1)-1H-pyrazole in THF (5 InL). After stirring for 3 min at O C the reaction was
warmed to e YA kure and stirred for further 50 mm. The reaction w&$ BiRREWHIR3MA20 (20 mL).
acidified with HC1 (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 Na2SO4. filtered. and
concentrated in vacuo. The resulting title compound wastised for the next reaction without purification.
MS (m/z): 85.0 [M+H4]. B.

2-Methyl- 4Eﬁe¢t@trahmhmpyrmdz -ydoplefigtratryeiroqogradidgy | oxy eH -syyntesis3-gik 35erdicblora bl

THP proteﬁ%}n of 1 raz&xl -4- oI 4 2.06 mpo%) %S}ﬁ ?Iﬁﬁffsﬁrfz"l 3-y1)-

bromo-5-c ?1 coup ing w

2 a di Q%
B2 Jn& %‘ro pyran §u%Fox enttﬁeaff yn%%g%sugsgqug
bromo-2- m@jmdlqumolnafﬁmﬂatgmdﬂng mmeswnﬂx&f{isiyﬂlchloro pyridin-4-ylmethoxy)-4-imidazol-
2-methy1- eth 1- 1H|m| azol-2-y1)-quinolin-8-ol and flash chrom raphicpuification yielded
the title 30 ig&%‘ y]M%u{nm r}e 43116}/61 }1 € corapound's Wh ?‘iplg QP 0y tn%tz? Xé%q
[4-Chl6ro- f:'[MeHﬁ]lydro pyran-2-yloxymethyl)-pyridin-2-yl]-methanol WO
2008/116620PCT/EP2008/002316 172 Pd catalyzed vinylation of
2.4-dichloro-3-(tetrahydro-pyran-2-yloxymethyD-pyridine (1.71 g. 6.52 mmol) according to the
synthesis of 4-Baiinple 3-2bralSyrthesisarn?- Jloxdichdonyot]2smythy+di@emahpbelipptaznbideysis
and reduction a €O ding to th nthesis
[4-methy1- & ( %/ ?gxﬁl%gﬁlﬁi %m(%yﬂ)amyrldln 2-yl]l-methanol and flash 5chromatographic
purification ylelded the title compound. MS (m/z): 257.8 [M+H/].

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"].



D. 4-Chloro-3-(tetrahydro-pyran-2-yloxymethyD-pyridine-2-carbaldehyde Dess-Martin periodinane
(370 mg. 0.873 mmol) was added to a stirred solution of [4-
chloro-3-(teMh§1h94Hh-2-yloxymethyD-pyridin-2-yl]-methanol (150 mg. 8GBERWENAF100 THF (5
mL). After stirring for 2 h at room temperature the reaction was concentrated. Sat. NaHCO3 solution
(20 mL) was added and extracted three times with DCM (50 mL). The combined organic layers were
dried over Na2504. filtered. and concentrated in vacuo! 3he resulting title compound was used for the
next reaction without purification. MS (rn/z): 255.7 [M+H+]. 15 E.

144-Chloro-3- (@Bﬁwﬂ@pw%ﬂﬁﬁmaﬁﬂh@@dﬂm@pﬂmthanol MeMgBr (3.0 M in Diethylether.

5824.1.75m w a stlrre .sojutiqn of

4-Ch|oro-3-(ter[&)h}‘rc'1'ro py’r%%ddﬁ 108 e% B/ eﬁl(%é %6&%0% ?)sgéﬂ r%rrlﬁlg eclin“ﬁgh: (6
mL). After Sﬂ)ﬂmgaimoidingrmailmntt&mpefaigﬁeiwhiomﬂﬁlﬂlﬁmnmmhﬂﬁﬁ)dmb) Phanrasudiioie ¢itha d
extracted three times with Dg%/lor(atl) mL)zt rTegg ﬁ)%rr\;vt{ Sgltor |c la %vli x rﬁd1 3 h@\dl\ﬁz 04.

filtered. an§ LRI AR Vatu eresi ue was pur %sh o fography on silica gel
(elutiof with a gradient of ethyl acetate and MeOH) to give the t|tle compound MS (m/z): 271.8 [M+14].
25F. 1-0-{ 4 loro- 4 @ met idjn-2-y0
-ethyl)-2-oxo- 1%]2 dlh%ro pyn ?ﬁl I\Iﬁle&f/)?'atlon %#32 cﬁiylgtis ﬂu 01(%%%}?&“?% iT

114-chloropssfthitraaytiaipyran- 2 onxymethyD pyrldln -2- ylkethanol (120 mg 0.44 mmol) with

2-hydroxy-nicofi rile,( rmnoj) agear to th thesi )
114-methy1- S%trfrtméf[‘ly roY ran{gf%%? me § Ci géng, 6.5Y8 SR Ovas alkylated with 3,5

dichloro-4- chloromethyl pyridin- 2-ylam1ne (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"].



30 ylmethy1]-3-trifluoromethyl-1H-pyridin-2-one . HPLC purification, conversion to the chloride
according to the synthesis of 1-(3-chloromethy1-4-methyl-pyridin-2-ylmethyl)-3-
trifluorometRYR2PLHYHEM-2-one . subsequent coupling with 2-methy1-411-RETFHARAIASO0AMS
2008/116620PCT/EP2008/002316 173
pyran-2-y1)-4-(tetrahydro-pyran-2-yloxy)-1H-pyrazol-3-ylkquinolin-8-ol according to the synthesis of
8-(3.5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-y1-2- @thyl-quinoline and subsequent deprotection
and purification according to the synthesis of 1-{4-methyl-3-[2methyl-4-(4-methyl-
H-pyrazol-3- y1[);-quinmmya}qd:batrﬁem;itkﬁyaidina%yhhkeﬂwy#}olﬂoﬁmmwbmetﬂmﬂﬁmmﬁdﬂmﬂmne
yielded the t|tliR rgﬁo s the TF% %lt MS (%1/%[ c& xém le 7 4 R Hg, inding
assay 10The f 5 y IS RFENAS TS %rr(\)dar Tkt é'(g or b| ssa(f/S “ The
pharmaceytiges mggtmmhdﬁsasf thiorimatedionith |Sd)é}1§eddaprdatgctmrﬂm‘ amlﬁtgsls tbe Soflowing
e o AR SRRy TG R roTRE % RINEHRO e om AR e |39 ' el e

5 reaction without punﬁcatlon. MS (m/z): 278.0 [M+H"].

C. Dimethyl-carbamic acid 2-amino-5-chloro-4-chloromethyl-pyridin-3-ylmethyl ester
Dimethyl-carbamic acid 6-amino-5-chloro-4-hydroxymethyl-pyridin-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



Incubation buffer: Consists of: 40 mM PIPES, 109 mM NaC1, 5 mM KC1, 0.1% glucose, 15 0.05%
BSA, 2 mM CaC12, 1 mM MgC12, pH 7.4; with following inhibitors: 2 inM bacitracin, 0.8 mM
1,10-phenaNex3M/ 110629 .| M captopril. Before starting the experiment, [SHFSH/EPAM$AW 2Bl obtain a
final concentration of 2 nM. Addition of test compounds to incubation buffer and preparation of serial
dilutions: 10 pt 20 of a 10 inM stock solution of the individual test compounds in DMSO was diluted in
90 uL DMSO, resulting in a compound concentration o30rnM 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, see

above), resultimﬂ&ﬁd@,@m@ﬂm@pﬂmﬂ:&mmim éft&GﬁNB -8 0 dithi @orpyoidint 4¢iliticthowy3-2-
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by serial 1ﬂ.O¢BIuﬂﬁﬂlvaisQﬁBmlbahﬂpm&ﬁhh(@)@mmdm@ mml[atg]lm(mammw)/@dtm résltinggin 3,
1,0.3,0.1 3 and 0,00 M com r deter maton of non-specific
binding 1 qg? ﬁ%lm%%@goqgﬁgﬁ?a%eﬁzdﬁ&oz @ ERforlrfc%b atén %uﬁ‘rér %onfgfﬁgvg g
[3H]I3K). Faica0 dedativiraitie ofdotalrifiedibg, rbmkmﬂplm@i@b@ﬂm{ﬁﬁ}ﬁﬁddﬁmﬂﬂﬁwemmptmmd
was used. Beside ds ta be test ro W t
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were treated with 0.01% poly-D-lysin hydrobromide in PBS for at Ieast 1 hour. Afterwards, HEIC293

cells that stably express omogl?ﬁﬁag% Egnvzl%s 5e2%1(011§ &omﬂ"ﬁ‘%lp{ﬁy?'ﬁ‘)&’%&ﬁ‘qdfﬁ ar}}g aggftg/atﬁd for

1-3 days untll a
quinolin-8-yloxymethyl]-pyridin-3-ylmethyl}-3-methyl-pyrrolidine-2,5-dione

10
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



Wash steps: Then, multiwell-trays were stored on ice and the culture medium was removed using a
12-channel rack of an ELISA-wash device. Afterwards, ice-cold PBS (10x-stock solution, 1:10 diluted,
pH adjusted¥® 2043/ W&s28dded starting at the front of the plate 10(until well®aFERAMNSNOBLIAN this
wash procedure is repeated 3 times. Incubation with compound and read-out: 100 uL each of the
incubation buffer containing [31-1]BK and serial dilutions of test/control compounds/controls or 50 uM
BK, respectively, were added to the rinsed cells on ice1After 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 surfadenttazol [3HIB RO -Huifclih8ack(E. Guoig/003) M Ne@ibl p a2, dlkudeteddetetl N-(5-

subsequent]y, foll d by a further incupatjon st nice for 10 minutes. Afterwards, the rnatants
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of results, the cpm determined for non-spgegific in re.subtracted from the tot nts.and the
cpm valueiI f&#@é‘&ﬁ%&ﬂﬁ&?ﬁﬁ‘%imﬁ?{mﬁe Ysed £ rﬂg"éf%aglﬁp aﬁﬁ I%%%rsceeﬁ::a a?tslgni.a_ﬁpf hews @
compaundgradisnnon dexmiptils ir4Gticnaviehod¢ bot@Fadgavehtiseaidayanpoimdastth T EAhsalt. D
values of less rﬂgﬁ@r T‘@:T 5 micromolar. Most preferred compounds of formula (I) exhibited 1050
Hia %8

values of Iégg lar. Example 755: Calcium mobilization assay Inhibitory effects of
test compounds on BK-mediated calcium mobilization were tested on 30 HF-15 primary human

fibroblasts. WQ 2008/116620PCT/EP2008/002316,175. , Preparation of cell-coated plates a

Jonding of the TR o om SYRPERDOG L 38 Te R IR A, e SRR P N ot & Hiack,
clear bottoi@oveetetislep atteslevhajidnabirernight, cells were washed with HBSS (37C) and 100 pL
of HBSS were left per well. Then, 100 gL of a freshly prepared calcium dye (Ca3, Molecular Devices)
solutib containing

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



5 2.5 rnM probenicide were added per well. Cells then were incubated for 60 minutes at 37C.
Preparation of serial dilutions and incubation with test compounds: Based on 5 mM stock solutions in
100% DMSH CA8tadtutions in 100% DMSO if necessary), serial 1:3 dildfoHERFOEL0EHhpounds
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 wthbof the cell-coated assay plate, already
containing 200 p.L HBSS/dye solution. Subsequently, cells were pre-incubated with compounds
/controls for 25 hen2hesthy R3S t6@atsiomethpbijzatoh laph-qnulgbis $iole §ils migte? presird)badon
with compounds /controls.for 25 minutes, calciyt _&' ization ested i &eg( tation device
(Molecular%@'@?&%@fcﬁf}réén ﬁods SRers eeiasr o%#retgé?\ %ﬁ‘%ﬁg’?ﬁ%g i u%}?gg rzl?cghéfgr%?s? pL of
a 25 nM BE-aititjbminindRESorgire tuidetepmmyeiing 2k ehidlid salidMg GrétEr S eHdbdVige. 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
inhibittbn was Exlomisited281 coSyethiesin 0bthe\bbiaohbarRH(2mzethylid \(2hnastliyl-2ié- byaada -(byh)-BK,
no antagonist) with the value oataine for the ant ist-treated cells. Pergent inhibition values each
referring toqél\lg:lg’t%'i%t'g%)r)fgggﬁﬁé iarPor alnl%gjgrﬁls%ﬁl 2?2%2’(?%}}1 Z%rr%)é)ﬁﬁ? ?ﬁgql?déBBélgéﬁ%]t%n. 25Most
preferred compounds of formula (1) exhibited IC50 values of less than 50 nanomolar in this assay.

T et o S AP R SR
various forfii8jdenedtni4d@BhétRyl)F6mine
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



Claims 1.A Compound of the formula (I): 0) 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 280 10M38rein said 6-membered heteroaryl is substituted wilit Tr&RE3PR &b stituents
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 heterofa?r Iky 1; R5 is halogen atom, hydroxy, cyano,
nitro, mercapto, alkyl, alkenyl, alkynyl, or heteroalkyl; R' is optionally substituted alkyl; optionally

substituted alk€hyl; Mé@h@%&mﬂ@%dﬁ@ﬁmﬂym&é@mﬂwb&w]dii:eqo@déﬂtly
selected fro S Qre lkyl, wherei d_prme ed he I
substltutedywn%'%ﬁ? Aérb%%tuen?n each’in ep%lﬁa%nmtly%gefen} ﬁ§¥?(}¥ e}nlw a%fﬁraﬂ %}g{;
atom, hydrdﬁwdlyayqqrapyl)asomwrmnrdapto alkyl, alkenyl alkynyl heteroalkyl cycloalkyl,

heterocycloalkyl alk chmleoal 3/%. hg}t’ct'g ﬁlllﬁ{ c}/(&l%al(lf teroa§1¥1I_§ i ‘\é{gc;l t@ﬁ\l&alkg&é

membered heteroary ﬁavmg from | Broaton

whereth sajd, S}dmnlmcédj'latethwyissbsmjmanmwed WlahdromM-(é &ﬂ@ra-&-hycﬂwmhuﬂapyem&ch
b SATERAT ST lese s SO ARTL Y e A O IER
with SOCIl, according to the synthesm of 3,5-dichloro-4- chloromethyl-pyrldlne with SOCl,
(16 uL, 0.219 mmol) The resulting mixture of the two title compounds was used for the next
reaction without purification. MS (m/z): 374.9 [M+H'] and MS (m/z): 335.0 [M+H'].
10
D. 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
4-Imidazol-1-yl-2-methyl-quinolin-8-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



Fe 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 cyeloalkyl is substituted with
from 0 to 4 3¥M3MN§E8R66%¥ach independently selected from halogen atom, oR¢IERPABHI0RSA$roxy,
cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl; or 5-membered
heteroaryi having from 1 to 4 heteroatoms each indepéﬁ@ently selected from N, O or S. wherein said
5-membered heteroaryl is substituted with from 0 to 4 substituents each independently selected from

halogen atesacextygied atordaydrity, cysidoe awainquunified rbgrdgsto, chilorhadigraphyalaynsilica gel
o R P T Y o
heteroalkyl; R8 is hydrogen atom or halogen atom; and RI7is hydrogen atomor halogen atom. 2.The

compound a2 9IS Re el paprees 110 3 irogen aoms. T

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



wherein W is N, NO or CR9; Y is N, NO or CR2; Z is N, NO or CR3; the proviso that at least one of W,
Y or Zis N or NO; R1 is halogen atom, hydroxy, cyano, amino, nitro, mereapto, alkyl, alkenyl, alkynyl,
heteroalkyl, WOREHEb&MAcycloalkyl; R2 is hydrogen atom, hydroxyl, halogefCatERI08§/893 19iitro,
mercapto, alkyl, alkenyl, alkynyl, or heteroalkyl; R3 is hydrogen atom, halogen atom, hydroxy, cyano,
amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, cyctoalkyl, heterocycloalkyl, alkyleyeloalkyl,
heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, or heterd&hlkyl; Rl is halogen atom, hydroxy, cyano,
amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl,

heteroalkylsyspaalisil iary, sobieicanf, AGHKY(S anbptaidacatiogeaddRagischysidEEn (Bt6rmblogkeer
atom, oF Y T B ARSI 0 A2 LA L3 i RIS RY Ripernatants 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



LLP 179 1:01 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 fromMMgeIRG®a28tom, halogen atom, hydroxy, cyano, amino. nitro, P6ErERR00%/aMRgL6alkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl, heteroaryl,
aralkyl, or beteroaralkyl. 5.The compound according tolggy of claims 1 to 3, wherein R6 is

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



wherein MCSL 180 R' | and RI2 are each independently selected from hydrogen atom, halogen atom,
hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
alkylcycloalRYP B&EdedRYIcycloalkyl, aryl, heteroaryl, aralkyl, or heteroaral & TREPRY#8PABSUN
according to 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 CRS3; with
the proviso that at least one of Y or Zis N or NO; Rl is }rﬁﬁogen atom, hydroxy, cyano, -0- Ci-C6alky! or
Cl-C6alkyl,

Coupling of 4-bromo-5-chloro-thiazole (10 mg, 50 pmol) with 8-((3,5-dichloropyridin-4-

yl)methoxy)-2-methylquinolin-4-ylboronic acid TFA salt (15 mg) according to the synthesis
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



R2 is hydrogen atom, halogen atom, hydroxy, cyano, -0- CI-C6alkyl or Ci-C6alkyl; and R3 is hydrogen
atom, halogen atom, hydroxy, cyano, amino, nitro, -0-alkyl or alkyl. 7.The compound according to any
of claims 3 W@ 2008dient R4 is selected from the groups -S-Ya-L, -S-Ya-COPNREP3§08/002316
-Ya-NRe-CO-NRaRD, -Yu-NW-CO-0-R, -Ya-NRc-00- Re, -Ya-O-CO-NRaRb, -Ya-CO-NRaRh,
-Ya-CO-NReL, -0- Ya-CO-NRaRb -Ya-NRe-CO-L, - -Ya-NRe-S02-NRaRb, -Ya-S02-NRaRbD,
or-lra-NW- S02-Re, wherein M C LL, P 181 le is hydrd@én atom, Cl-Coalkyl, C2-Colkenyl,
C2-Cé6alkynyl or is joined to Rb to form a 4- to 10-membered eycloalkyl or heterocycloalkyl; Rh is
hydrogen atmmo])CweB6alkitdC Tiecstkeents ®2r€ Gathymgd or tekewtagdtites washdine twvésrpattidned

10-mernberedcycloalkylpr, P ERESICAIMAL) and DCM (10 mL) 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



Re and 1{' are each independently selected from hydrogen atom, an optionally substituted Ci-C6alkyl,
an optionally substituted C2-C6alkenyl, or an optionally substituted C2- C6alkynyl; and L is a
cycloalkyl, @R9e8/akeaMyl, alkyleyeloalkyl, heteroalkylcycloalkyl, aryl, optidFERAB10364 61
heteroaryl, aralkyl, or heteroaralkyl. The compound according to any ‘claims 3 to 7, wherein le is R130
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; 165

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



R14, if present, is C1 -Coalkyl, C2-C6alkenyl or joined to R15 to form (v) a 5- to 10-membered
cycloalkyl; (vi) a 5- to 10-membered heterocycloalkyl; C S LL P 182 (vii) a 5- to 10-membered
heteroaryl; 8YQ2iW#1664% 10-membered aryl; R15 is alkyl, alkenyl, or joinedPOTFER20¢8f9231¢v) a 5- to |
0-membered cycloalkyl; (vi) a 5- to LO-membered heterocycloalkyl; (vii) a 5- to 10-membered
heteroaryl; or 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"].



(viii) a 6- to 10-membered aryl; and/or if R151 is taken together with R to form (v) a 4- to 10-membered
cycloalkyl; (vi) a 4- to 10-membered heterocycloalkyl; (vii) a 5- to 10-membered heteroaryl; or (viii) a 6-
to 10-memb¥RAMFA1Y R K is hydrogen, alkyl, alkenyl, aryl, heteroaryl oP fERHY§EHEwith R15 to
form (v) a 4- to 10-membered cycloalkyl; (vi) a 4- to 10-membered heterocycloalkyl; (vii) a 5- to
10-membered heteroaryl; or (viii) a 6- to 1O-membered1%9/I. 9.The compound according to any of
claims 3 to 8, wherein R4 is

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-



183 wherein R13 is hydrogen atom or Ci-C6alkyl; R18 and R19 are each independently selected from
hydrogen atom, halogen atom, trydroxy, cyano, amino, nitro,CIl-C6alkyl, -0-Cl-C6alkyl, -CO-NRaRb, or
-S02- WIZ.VRRMEH®R2and le are each independently selected from hydrBgEFRAHB 0¢3E8-Coalkyl.
10. The compound according to any of claims 1 to 9, wherein R5 is halogen atom, cyano, or ClI
-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 compoun‘tﬁ%ccording to any of claims 1 to 11, wherein
R5 is methyl or ethyl. 13. The compound according to any of claims 1 to 12, wherein R6 is selected
from the greifluroMi€BA H-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



/ NUN /iNi/ HN 7INL,",,N , NN Sti . ON  14.The compound according to any of claims 3 to 13, wherein
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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



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; Z is N, NO,
CH, C-C1-13, C-01-1, or C-OCHS3; and with the proviso that at least one of Y or ZisN or NO. MC S
L. LP 185 18/9R8080H93Und according to any of claims 3 to 14, wherein RA{SI/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-



R21 wherein Ri3 is hydrogen atom or methyl; R20is Cl, F, cyano, or CF3; and 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¥h08#e16628aims 1 to 16 or a salt thereof, wherein the compoBfd/ERMIBHE03A1HC50 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-y1)-2-methyl-quinolin-8-yloxyrhBthy1]-4-methyl-pyridin-2- yimethy,-11 -3
-trifluoromethyl-IH-pyridin-2-one, 1-
0-Chloro-3iéttiylehitieteahjatrotpyyd2-yletymethinbtpye ditoRyytle thethaeh eneyidgriomand alkelatinn3-trill
itoromethyl-.%{I = riqqrin-z-one - . .
t - t f1-[4- -3- - -

(4-Chloro-3% We& S A e et ey Py S TR 1-2-
ox0-1,2-dil2ygiaxpyrethiyd)-pwadbodityimethyl]-3-trifluoromethyl-1H-pyridin-2-one . conversion to the

chloride according to the synthesis of 1-(3-chloromethyl-4-methyl-pyridin-2-ylmethyl)-3-

5 trifluoromethyl-1H-pyridin-2-one . and subsequent coupling with 5-(8-hydroxy-2-methyl-
quinolin-4-yl)-1-methyl-1H-pyrrole-2-carbonitrile . according 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



186 1- {4-Methy1-3- [2-methy1-4-(4-methyl-2H-pyrazol-3-y1)-quinolin-8-yloxymethyl]-pyridin2-ylmethyl
} -3--trifluoromethy 1- 1H-pyridin-2-one, 1-14-Chloro-344-(5-chloro- 1-methyl-1
H-imidazol-3¥@13098he3Y) 1-quinolin-8- yloxymethy13-pyridin-2-y1 methyl 1P T/HRRMSALINA- 1H-pyrid
in-2-one, 1- {5-Chloro-2-methoxy-4-[2-methy1-4-(2-methyl-2H-[1,2,4]triazol-3-y1)-quinolin-8-
yloxymethyll-pyridin-3-ylmethy11-3-trilluoromethyl-1H-pyridin-2-one, 1-(3- (4-[4-(2-Arnino-ethoxy )- 1
H-pyrazol-3-yl]-2-methyl-quinolin-8-yloxymethy11-4- mk ﬂyl-pyrid in-2-ylmethy1)-3 -trituoromethyl-1
H-pyridin-2-one, 1-14-Chloro-314-(1,5-dimethy1-1 H-irnidazol-2-y1)-2-methyl-quinolin-8-yloxymethylk
pyridin-2-ylrneRdy|chtalyrtidiovamyketigh 1 ¢f-p3deidicRlonoe3-(tefrahydrqpytonrdximotmethe Dpyridiag- 3

-y1)-2-methyl-quinolinz§-y loxymethyli-4-methylpyridin-2-ylmethyk1-3-1ri ofm -nyridin-3-one,
N-(3- { 2-1\/@;[%?/@8.4£5r2e¥ﬁnyﬁé-(f%€<6c§f€n§rif|ﬁ%rot¥‘r%etrr%?él')-‘bégﬁp ﬁne?h%%%%é%ﬁﬁ%‘%@%ﬁ ?
-quinolin-4yafyéthg)razeinddyhymtiye] )-apdtsenicat 10A4dlyis-And irmedustigh - according to the
H-pyrazol-3-y1)-2-methyl-quinolin-8-vlo ethy1]l-4-methylpyridip-2- e
-3-trif|uoroﬁ?’étwﬁl-slEégéf@ﬁ#%-lé%&%%&%&fk -%%?Pﬁ(-%@%ﬁi ljmor}? eiﬁ‘?fPBTi%?ﬁ irf{l-aih-y
Imethyd)-pyritématographiopyti Saatbonyticlded the 4itd tothpqund 2MSAayine ST S BesHitle,
2-18-[4-Chloro-6-methy1-2-(2-oxo-3-trilluoromethyl-2H-pyridin-I-ylmethyl)-pyridin-3-
ylmethoxy]-2-methyl-quinoli n-4-y1} -3 -meth y1-3 H-i mi dazol e-4-earboni tri le,
1-14-Chloro-6netiGhl&dl 3- (retrhlyydrg pynatkddyboiymedapl) pyrifineidetarteldehyde

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-



yloxymethyll-pyridin-2-ylmethy11-2-oxo-1,2-dihydro-pyridine-3-carbonitrile, 187 1
-{4-Chloro-6-methy1-3 42-methyl -4-(4-methyl-1H-pyrazol-3-ye-quinolin-8- yloxymethyll
-pyridin-2-yIMeteiasBLefi?tioromethyl- 1H-pyridin-2-one, { 844-C horo-2-(2-B&&.8P2008/002316
-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-chloro-thiazol-5-y1)-2-methyl-quinolin-8- yloxymeﬁﬂ)}l] 6-methylpyridin-2-ylmethyll-2-oxo-
1,2-dihydro-pyridine-3 -carbonitrile, 1- {4-Chloro-3-14-(5-eyano- 1 -methyl-

1H-pyrrol-Zyfen2mbiHy(tefmahgtineGpytanyPrwttns IHepyyago)r ki) yinadimd}ol  according to the
-20x012d drop rid carbonitrile, 1. 3

hloro-thiazdY- -yﬂszﬁleglg?eguﬁgf? Qﬁﬁ*‘?/héftlﬁlf?ﬁﬁ“”éﬁé‘x;‘/md&ﬁz n-12 %net%ﬂﬁyll %u (ﬂuoromethyl-
1 H-pyridins@beeyeht dbiitbtectiedd dnd-pysfficatiomathgiding to the synthes1s of 1 -{4-methyl-3-[2-

12Hd?r¥;;?|02‘5§3|1)‘ ne- ZIct}zglqr Ho |tﬂ_lrI py{‘ézﬂyg]ﬁ@% nd %?%%Bﬁll:i é;ﬁ%%rgrxenht? B—| pyrldln 1

-yimetByl)- pyﬂdma’mqlhybﬂid»gb]nmmé{hlyt-quﬁideméhayﬁt@cpmm@ eartexyl E:Pacadltam{tﬁe (BY9):

8-[4-C hlorg % $ I%E{LLOJ 2-0x0-2H-pyridi n-1 -ylinethyl)-6-methyl-pyri di n-3- ylmethoxy]-2-methyl-quinol
in-4-y11 -1°- il; pyrrolc-2-carboxyl ie acid amide, 1 -14-Chloro-3 -

[4-(4-hydroxymethy1-2H-pyrazol-3 -y0-2- methyl quino lin-8-yloxymethyl] pyridin-2-ylmethyll
-3-trilluoromethy1-11 din-2-0 3 -14-(4-hydro x y-1
fl%ﬂ ﬁ% r{:?-n?ox Meth g{f

H-pyrazol-3-y =quinol %- methyl-pyridin-2-ylmethyl | -2-oxo- 1
,2-dihydro- pyrldlne-s-carbonltrlle

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-Chloro-3 -14-(4-hyd roxy- 1 H-pyrazol-3-y1)-2-methyl-quinol in-8-yloxymethyll-6- methyl-p y rid i
n-2-ylmethyl, -3 -trilluoromethyl- 1H-pyridin-2-one, MCS 1.. P 188 1- {4-Chl oro-3-i4

-(4-fluoro-pYVEE HPBUMPY. methyl-quinolin-8-yloxymethy11-6-methylpyridin-Z§HEEaN§1093348x0-1 ,2-d
ihydro-pyridine-3-carbonitrile, 1- {314-(5-Chloro-thiazol-4-y1)-2
-methyl-quinolin-8-yloxymethy1]-4-methoxy-pyridin-2- Y{}Rethyll -2 -0x0-1,2-dihyd ro-pyridine-3
-carbonitrile, 2- {8-[5- Fluoro- 2-meth oxy- 3 -(2 -0xo0-3-tri
tluoromethy1-2H-pyridin-l-ylmethyl)-pyridin4-ylmethoxy] - 2-methylquinolin-4-yl | -3 -methy1-3H-im
idazole-4-carbBruicédyre: {4-Chloro-6-methy1-3-[2-methyl-4-(5 -methy1-1H-imidazol-4-y1)-quinolin-8-

yloxymethyll-pyridy 2 ; Yogs0up- -dgmf%@:@x Wigers caRRNUIR b:6h% poly-D-lysi
(4-Ch|oro-342-éé ogtH - _”1:%‘ Q'l- Hv-géi}(l)re%zeg- -yl -quin%lin-8Eonxymethydpyridin-ﬁ-;l/)fly-et hy)s/lf)-z-o
x0-1,2-d ihypttoymidide-8: cBRSorfurilet least {| 4hohiord i nuards,hVHRIERY3 | cells that stably express
H-pyrazol-3. vl g Mt AR Ay &“@ URaghnsery ity dier Qi oI RYCH O UG arbo
nitrile, 5-1§3%—%ﬁ3?8! - -cﬁggégﬁ@ﬂ-p ﬁcﬁn-@yﬁéthﬁ-pyridine -lylmethoxy]-2- rgethyll-qauinol
1n-4-\811 -least &0¥plcanflpempsievas caabsd/lic acid amide, 1- [4-Chloro-344-(4-fluoro-pyrazol-1 -y1)-2
-methyl-quinolin-8-yloxymethyli-pyridin-2- ylmeth yI[ -2-ox0-1 ,2-dihydropyrid ine-3-carbonitrile,
Wash_steps: Then, multiwell-trays were stored on ice and the culture medium was
removed using a 12-channel rack of an ELISA-wash device. Afterwards, ice-cold PBS (10x-
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.



1-(1- { 4- Chloro- 3-[4-(4- hydroxy- 1H- pyrazol- 3- y1)- 2- methyl- quinolin- 8- yloxymetlayl] - 6- methyl-
pyri din- 2-yll-ethyl)-2-oxo-1,2-dihydro-pyridine-3-carbonitrile, 1- { 4 -Chloro- 6-methyl- 3 -[2-methy
I-4-(3-methyW@a/Ft6a2¢1)-qu inol in-8- yloxymethyl] -pyrid in-2 -ylmethyl [ PCIgkB20820¢234¢ dro-pyri
dine-3 -carbonitrile, 1- { 5-C[ hl oro-4- [4-(5-eyano-1 -methyl-1 li-pyrrol-2-y1)-2-methyl-quino lin-8-ylox
ymethylk 2-hyd roxy-pyrid in-3 -ylmethy11-2-oxo0-1,2- di]zyéiro pyridine-3-carbonitrilc, 189 1-
(4-Methoxy-6-methy1-312-methyl-4-(4-methyl-111-pyrazol1-3-y1)-quinolin-8-

yloxymethyli-pyridin-2- yImethyII 3 trlfluoromethyl 1H pyr|d|n 2 -onc, 1-
f4-Chloro-3- [4 epang 3 2 A : ALt imediygl] 50.000 HF-15

6methylp 2yIme t . [ I . .
o mety ruinaAnE Y & .é?d‘% ﬁﬁ?ﬁé@ %%%a%o @k3&%ﬁﬁﬁ%%“@?%wnﬁgt%ﬁaﬁtﬁrzl?yﬁ‘s#g%ﬁ;m
-2-0x0-1 Z{dmydgbtpyntlmw@ecaﬂsbml twith HBSA (haiaaulil€ sbneddIBEH tharecdefippeiewvethe or

more compqund cor | I
ubstance b AT L ASRY S5 R EUER ) YOt O DBy T O CR U lziming
wheref th@.5 phisk prabentiddé m&kﬂﬁdmm’ mmm@me@m&a@u@aﬁp miwttes ilB 72Capsule,

a syrup, a solution, a transdennal patch or a pharmaceutical delivery device. 21. A method of

inhibiting binding of BKto a BK BZ receptor in V|tro the method comprlsmg contacting the BK
B2receptor witPrepdeatis i soBasediiorhraM sterler

conditions a'gdtfg ' mww%@%mmemm mem W&@gﬁm QhesisHbRREHL the

BK B2 rece
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.



22. A method for localizing or detecting a BK 132 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 thc bound compound. NICSLLP 19028 The
method according to claim 22, wherein the compound is radiolabeled, fluorescence-labeled or
luminescence-labeled, or labeled with an antibodly7.624. 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 ceq ition. 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; car diseases; mouth, throat and respiratory
diseaseS;lgastrol&nae(;stingl Iq&sg@&]%sfgo%qﬁa@umadder and pa_mcreatic diseqses; 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 injuRr,i,es; immunology disorders; cancers; hereditary

diseases; or edema. 27. The compound & 0 claim 1, wherein said compound is a compound
having formula (TI):

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



Ih'Yi tvICSLLP 191 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 cirﬁ-(pg/ﬂqj
ne-3-earbonitri le. MLL
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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
178

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
181

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,



MCSLLP

186

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-trifluoromethyl-1H-pyridin-2-one,

1-{4-Chloro-3-[4-(4-hydroxymethyl- 1 H-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-(5-fluoro-thiazol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl}-2-ox0-1,2-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.
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