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WD 2008/ 116620 PCT/ EP2008/ 002316 5 Small nol ecul e
bradyki nin B2 receptor nodul ators This invention

wo ebost1e®24 0 novel 8- (heteroaryl net hoxy) qui nol i PET/EP2008/002316
conmpounds, conpositions containing the sanme and the
use of said conpounds. These conpounds act as
sel ective 10 nodul ators of bradykinin (BK) B2
receptors and can therefore be used in pharnmaceutica
conpositions for the treatnment of conditions
responsi ve to BK B2 receptor nodul ation. Conpounds of
the invention are al so useful as probes for the
| ocalization of BK B2 receptors and as standards in
assays for BK B2 receptor binding. 15 Bradykinin (BK)

'S a vasoactive nonapepti de,

b Arg- Pro- Pro-dd i BB&c@rbrﬁa%ﬁ’H%Q% SptdtnodB4BRA DY
the action of Vvarious plas enzymes Plich as

kal I'i krein on kininogens. In sone aspects, it has
saone_simlar actions to that of histamne and |ike

histamne is released fromvenul es rather than

y ecoﬁlkgrltﬁ% reﬁ%stoL&%@f?Jro%%f@@I %ﬁ{gbcgrmd)ounfls clomposmons

conﬁhﬁﬁg‘f&l@@ lsamBeind @@0Gse bff said 7eotlpjound$eThst | @msponihdBiéct as selective
medi ated by the B2 receptor ar

rtant . .
modjemc ol Siciecgien ad PHLEHIBe b g inyphgrmaceutical
com%ﬁgdlﬁgfﬂ) iebd {ne trP%ﬂ{éln?to'f dndftion %é@ﬁ&‘% QbYBKEBPOfee&ptor modulation.

paln as we as vasoactive
Congpoamdslof thiedhvemtion avaslec aseftl asgirpbes)for Hedeealizhfiec bEBKt B2 receptors
t he re tor are_r onsible for BK's role in
and g3, ﬁ%?é’&gs Qsﬁéqyéé%gg, }fé Eﬁgﬁptgg{)ynﬂﬂga nmmat i on,
cardi ovascul ar di sease, and pain. Hence agents t hat

bl ock the binding of BK to its B2 receptor can
B ylirtin §BKatis berasqacaw¢ eonapeptidel &1-pag-Rogend- leamssr-Pro Phe-Arg-

Nunme e nd .non tide anta ni s
oH WA 55 BEFGtEE o “aubey pRERA I AErAE SRRk iReisppn Bninogens. In
somle BSHERE 66 hadQoROGAARP Adtion¥Ved @it b@%ﬁszaﬁmnmmggﬁgﬁmme is released

W00/ 23439, 30 WD 00/ 50418, WO 99/ 64039 WO 97/ 41104,
fronywemi¢sxgtiesthanerteriolgy.115, WO 96/ 13485, EP 0 795 547,

EP O 796 848, EP 0 867 432, and EP 1 213 289 di scl ose

gui nol i ne conpounds that are BK B2 receptor

¢y GLBK rdfepitRd 8relrtbiutizeR G nianithals/ BD2wd B2 (RedbiLundberg, ef al
vi ew of the severe conditions assEciated,mﬁth a

PhapaestdpRgsi WGy al2 7t E0elThstactipatipkit imedigigd by sy B2 receptor are
unpgxtel tﬁﬁlﬁ@i‘&c%& cal I?S‘r[c?ioh§ S%Ua la% intréhs %Scﬁ'aﬂﬁ_p eab1 ity, modulation of

receptor ators aV|ng
inflgmmpery i eespoﬁse?.'h eandf qmn abe wetlobdse nvasnatﬁrvley [ ef@ctsh e(vasodllatatlon

V&SC?)QS%%E%?III " if?‘%lcgs at ﬁ%gég\é‘l‘m%?})rhl OIF%JF g%l‘;%ﬁ S role 1In numerous

diseR§eRP&Ich a8 Sinﬂayihﬁaf?&? RLEdHRARS] HikdaSe, tdﬂ@ palf mtze agents that block the
invention is solved by the subject matter of

binding atBKdo its|B neseptdOcanrinkibitior ot least peviatelihe patb@ge@m events.
underlying the instant application is solved by a
sonmpound of the formula (I):

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,
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.
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R7 R RB RL7 NR5s O A(l) 15 0r a
phar macol ogi cal | y acceptable salt, solvate, or hydrate

wo b@saode20 wherein A is a 6-nenbered het eroaryl POIREP20g8/002316
from1l to 3 heteroatons each i ndependently selected
fromN or 0, wherein said 6-nenbered heteroaryl is
substituted with from2 to 4 20 substituents each
i ndependent |y seI ect ed from hal ogen atom oxygen atom
h droxy cyano ni tro,  nmercapto,

J\lll N’@W‘P §|SR‘§Fﬁ9 |con g%sr q_ﬁgq)q@tp V@% ]&%IIIWIWSIO}/Oglcal level of bradykinin,

boﬂﬂé&tug{ %gY ﬁﬂ:f} Et?‘&re is Q{dfﬁln%&? hﬁ‘ﬁ%%ﬂ% (s)%{?(i}we Bazr gcwf)r modulators having

hnphﬁ&d@ﬂﬁkmh&yl R5 is halogen at om hydroxy, cyano,
nitro, nercapto, alkyl, alkenyl, alkynyl, or 25
het er oal kyl ; WO 2008/ 116620 PCT/ EP2008/ 002316 3 R6 is
I It I i :
TPLRR! bk OB USRI bes ORI AT, SUISIAL Mgy slccive B2
receptdranatubatosnprefastly ihaviegemgenvet propertesst ed from N, 0 or
S, or cycloal kyl, wherein said 5-nenbered
het er ocycl oal kyl or cycloal kyl is substituted with
Thefﬂr@me& LRleAlyiigbht iprdieht mveRidh is RIRBEBIARE kibjs@!Bateedf the attached
ron1ha|ogen atom oxygen atom 5 hydroxy, cyano
claimsi no, nitro, nercapto, alkyl, alkenyl, alkynyl,
het er oal kyl , cycl oal kyl heterocycloalkyl,
al kyl cycl oal kyl, heteroal kyl cycl oal kyl, aryl,
In alTREt&dspedt the b&ink MhderBing thetigtaa faﬁbl‘fé&hon & ﬂﬂﬁé@ﬂf)e&j sompound of the
het er oar yl ﬁaV|ng from1l to 4 heteroatons each
formyg@dendently selected fromN, 0 or S, wherein said
5-menbered heteroaryl is substituted with fromO to 3
substituents each |ndependently sel ected from hal ogen
atom oxygen atom hydroxyR?’ cy&®fo, 10 amino, nitro,

nmer capt o, al kyl, al kegyl Re;t er oal kyl ,
optionally subst ituted a l'onal Iy substituted
heteroaryl; or -S-R10; nmber ed

het er ocycl oal kyl havi ng A het eroat ons each

i ndependently selected frogmN, 0 or S, or cycloal kyl,
wherei n sai d 5-nmenbered heBerocycl oal kyl or 15
cycloal kyl is substituted witth fromO to 4
substituents each independen@ y sel ected from hal ogen
atom oxygen atom hydroxy, cyano, anmino, nitro,

mer capto, al kyl, al kenyl, al kynyl, heteroalkyl,

AR oal SRR AELY b AL IR PR irin,

het er oar al kyl ; or 5-nenbered heteroaryl having from 1

to.4 beteroat each i ndependen ected fromN
& & aso- gbeaeh NetEronTs. KRy amzi) et %Pvpmssea% independently

sele?&l $tdrh g\g%g OV WherE MmO P f6trﬁerﬂb§rh‘@?kie}dé?ﬂti§ $28&ftuted with from 2 to 4

ndependent |y sel ected from hal ogen atom oxygen
subsiitgamts bqodirmdgpendyxaboselmm fromhalogen atemg apygen atbiy hydroxy, cyano,
amir?(l),kr%n 0, ’merca;}{o 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,
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het er oal kyl, cycl oal kyl, heterocycl oal kyl,
al kyl cycl oal kyl , heteroal kyl cycl oal kyl, aryl,
whedsnomseyl , aral kyl, or heteroaral kyl; 25 R7 PGI/EP2008/002316
hydrogen atom hal ogen at om hydroxy, cyano, am no,
nitro, alkyl, or heteroalkyl; R8 is hydrogen atom or
hal ogen atom and R17 is hydrogen atom or hal ogen
atom 30 In an enbodi nent of the first aspect of the

Bt | OBUOnTy, OGO CTRLIOTAHY BB Bish 28kenyl;  S-membered
heteg O gctaﬂgg %téﬁglég‘f'o@n 140 Bhe@Ro 5RO @hdfﬁﬂﬁe%ﬁ%%rﬁﬁl V%eyc%d fromN,Oor S,

resent invention Ais
or opblenkkiyh wherbihi said\S-inberedmeterocycloglkyl] oNCydpalkRL;is sBbstituted with

is. N, JNO or. ; With the provisp t at. | east one of
fromy0 b o ST AP 6 Beld e higEiTo 2. Sxygen atom,
hydfok§N @yadl Ainol ! itré), nﬁ?daﬁﬁ)?tﬂkyl,aﬂah&h?/l, alllRiY, heteroalkyl, cycloalkyl,
al kynyl, ~ 10 heteroal kyl, or heteroal kyl cycloal kyl ; "R2
heteracylloatioe nalkyloyglodyil; o)hynegoalligﬂ@@émllgtl,o mrybyghq:tﬁ,roaryl, aralkyl, or

heteﬁnéazrélgglérﬁgﬂ%far%t&%di @ét%@y&é%ﬁ%@%ﬂﬁn ﬁléc%)( )ég%%térg%)l{?ms each independently

selebitd TRRY N, €Y 818, whételiOsaid'5 inidmbeied Bétroaryl aik kMbstituted with from 0 to 3
al kenyl, al kynyl, heteroal kyl, cycl oal kyl,
subgiiseentpesadl iwdemepdently gslecigd figrt kalpgen atgm, oxygen atom, hydroxy, cyano,

S B PHLNG! RE terf L SRR, It Bt ot o

optidféallyosubstituted, hetoaghiod- SR Ryl , al kenyl, al kynyl,
het er oal kyl , cycl oal kyl, heterocycl oal kyl
al kyl cycl oal kyl , heteroal kyl cycl oal kyl, aryl,

JoFoati st FEGRNCHRARE B Uo.p BSF Oy pash,pdependently
seleeteth olome N, Of ot Be dri cyeloadlse sthecdin tdarl Srmambéred heterocycloalkyl or
cycliogl\ﬂ}e'msi (s)lrllbsIEGtutieg w1tRh:L :{-‘romA 'EoA s5ubst\1t'16feRlntg eaclzh 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 atom or halogen atom.

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

comprises 1 to 3 nitrogen atoms.



wherein 25 A, A2, A3, A4, and A5 are each
i ndependently selected fromO, S, NN NH NO C or C
WEH2008M 6690 2008/ 116620 PCT/ EP2008/ 002316 5 R'PENEPRIF002316

are each independently selected from hydrogen atom

hal ogen atom hydroxy, cyano, am no, nitro, mercapto,

al kyl, al kenyl, al kynyl, heteraal kyl, cycloal kyl,

het er ocycl oal kyl, al kyl cycl oal kyl ,

het er gal kyl cI al kyl , aryl heteroar | . .aral kyl, or

aﬂ@f"é’l"é’éﬁ‘%‘?iﬁ‘.e 7S} 35P& OZﬁll‘foHF?Fé‘ﬁanS? I%hé ¥irst aspect

of the present invention R6 is Rl11 g3 1-A4\ 5 A

R12 S wherein 10 A, A2, A3, A4, and A5 are each

i ndependently selected fromO, |[S, NN NH NO C or CG

H, and R* and R12 are eaclrl nd tly selected from

hydr ogen atom hal ogen at om Xy, cyano, am no,

nitro, nercapto, alkyl, alk g[{l kynyl , heteroal kyl,
Y.

cycl oal kyl, heterocycl oal kyl, yl cycl oal kyl ,
I%glt er.oal kyl cycl oal kyl , aryl, het er oaryl, aral kyl, or
Ffét er oar al kyl. In an enbodi ment of the first aspect
5 of i$ ReNpy &SERrY; i nvention R4 is selected from

heteroalkyl heterocycloalkyl het er oal kyl cykl oal kyl ,
&GIN&WO@FCRIEteroaraI kyl; 20 Wis CR9; Y is N, NO or

NO or CR3; vvlth the proviso that at
%Rgg\{]\@ gﬁi’\( or Zis Nor NO R is halogen atom
Wﬂftﬁ&proﬁstﬁﬁ@tat 1€hst Ghe 63OW!, iydr Dis Nobr 68! kyl ; 25 R is
@ﬁdrogen atom halogen atom hydroxy, cyano

icaeAlagan ¥Pmeihydpatsk yAyane rmingg njieo, HyereaRien aH&Ybnalkenyl alkynyl,
e cyano, amno, nitro, -0-alkyl
10 hetRIEHE gﬁﬁét%hlﬁ%g?%%‘gko PCT/ EP2008/ 002316 6 In an
@dlylalwgen@itomb éyfltaxst, ledegent atofn, tchengrsenmercapto, alkyl, alkenyl,
invention R4 is selected fromthe groups
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
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-S-Ya-L, -S-Ya-CO NRaR, - Ya-NRc- CO NRaRb,
-Ya-NRc-CO O Re, -Ya-NRc-CO Re, -Ya-O CO NRaRb,

WO YH8TOMRaRb, - Ya-CO NRL, -O Ya- CO NRaRb, PCT/EP2008/002316
-Ya-NRc-CO- L, -Ya-L, -Ya-OCO O Rc, -Ya-O CO Rc,
- Ya- NR- SO02- NRaR, - Ya- S02- NRaRb, or -Ya-NRc-S02-Re 5
wherein ya is a bond, a Cl-C6alskyl ene, a
C2- Coal kenyl ene or a C2- OGaI kynyl ene; Ra is hydrogen

1 Coal k I [
R AR sregach gndepemicpth s et Froh BSOREN ALyt PalaeRy prom. hydroxy,
cyax@é_ @%ﬁ ,en)f_fhl Oallhé’ﬂcaptgb hﬁtyhyqﬁl@éiﬁl[] 4Ry lCI h&@ﬁiaﬁé&ll' cycloalkyl,

C2- Coal kynyl; "or taken tog et er wt
hetetdryclwatkyt,m aikyleydloalltyi nbﬂtbma&ymyyhjaﬂqll kyarybr heteroaryl aralkyl, or
het cycl oal kyl; Rc and Re are each independently
hetegogr % ked fron1hydrogen atom an optionally substituted
Cl- Céal kyl, an optionally substituted C2-C6al kenyl, or
an optlonally substituted C2-Coal kynyl; _and L is a

In ap gmibodimentt of thetfastoaspedt of theyireseat kxyﬁr@tm Rhiskyl |
het er oal kyl cycl oal kyl, aryl, 15 optionally
substituted heteroaryl, aralkyl, or heteroaral kyl. In
an enbodi nent of the first asm@ét of the present
invention R4 is R13 0 11 &p_Ry@ Xai \xc/ Rl14 R15

20 wherein Xa is N, O or CH, is C Sor SSO Xis
N, Oor CH R13, if present/, OGaI kyl; 25 R14, if
present, is Cl-C6al kyl, C2- aI or joined to R15

to form (i) a 5- to 10- rrenbeméd RV%:I oal kyl; (ii) a 5-
to 10-nenbered heterocycloalky]; (iii) a 5- to

10- nenbered heteroaryl; or (i ) a 6- to 10-nmenbered
aryl; 30 R15 is alkyl, alkenyfY, or joined to Rl4 to
form WD 2008/ 116620 PCT/ EP28f8/ 002316 7 (i) a 5- to
10- menbered cycl oal kyl; (ii) 5- to 10-nenbered
bakegsipcycl oal kyl;  (iii) a 5- to 10-nenbered
hqtegoa;yl, or (|v) a 6- to_ 10-nenbered aroys and/ or

, and A are each independently selected from 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
heteroaralkyl.

In an embodiment of the first aspect of the present invention

R* is selected from heteroalkyl, heterocycloalkyl, heteroalkylcykloalkyl, aralkyl or
heteroaralkyl;

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;

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.
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5if RI5 is taken together with R16 to form (i) a 4-
to 10-nenbered cycloal kyl; (ii) a 4- to 10-nenbered
whedsnosyel oal kyl;  (iii) a 5- to 10-nmenber ed PCT/EP2008/002316
heteroaryl; or (iv) a 6- to 10-nenbered aryl; and 10
R16 i s hydrogen, alkyl, alkenyl, aryl, heteroaryl or
taken together with R15 to forgm (i) a 4- to
10- nenbered cycloal kyl; (ii) a 4- to 10-nenbered
het er ocycl o t 0,10- nenbey,ed
In an g%srr Qi S ot e SARIRSEES stesd fpm the roups
S r@tNﬁRbt heYﬁ INIBLCONRR®, OL YL RRREGSEIRE, -Y*-NR°*-CO-R®,
|n\/ent|on NS O R18 R19 wherein R13 1s
-Yawcmm t-AhCO Nnakéﬁawgo NROL,R(B YAGO-RRIREy 6/°eBARCO-L, -Y*-L,

e O a0 T gonad N RO RIS - ety 4 v NRe50, R
whetrésh C1- OGaI kyI CONRaRb or -S02-NRaRb, wherein Ra
and Rb are each i ndependent|y sel ected from hydrogen

& g3 bond, @ Q-C@dik)ﬂwe 2 Ch-Gaalkenylon omn€2-Chalkimylene; st
BB okt dBnp e R R LR IS TR to R o foma

4- té M-%Ien%ﬁ&?éyc@cfalﬁ)h%r RERERYEIoRIRYENt i on R7, R8 and R 7
are each independently selected fromH or

R ds hydween apar Grogdieyl 62 Crgkeryl) G- Qnallémé,dom@h@n tigether with R®
to f5Pa b opTo- FRREeatcloRB PEERERbCIRNAR On 75 | S et !

an e |rst aspect of the

R @a& R ardwahtih@epeRBerithy swéc&sdttbcdnfhlydmgt:ﬂ atcgni adnpsptionlly substituted
[=N~S N -NSC N/ C HNN NV /N, NONNN N
Ci-Gyalkyl, aq gptionpfly gpbspﬂptgi Confelksnytyerman gptiogally substituted C,-Coalkynyl;

and

L is a cycloalkyl, heterocycloalkyl, alkylcycloalkyl, heteroalkylcycloalkyl, aryl,
optionally substituted heteroaryl, aralkyl, or heteroaralkyl.

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

wherein
X?%is N, O or CH;
X"is C, S or S=0;
X°isN, O or CH;
RY, if present, is C;-Cealkyl;
R™ if present, is C;-Cgalkyl, C,-Cgalkenyl or joined to RY 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;
13 is alkyl, alkenyl, or joined to R to form
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OH NNMNM N HN/ HNOHNON OONH2 NH2 /--OH NN N
NHN/ N\ N_ NV N~ F N NHV/ NV N NCNNS
Wo008A16620 . nNw i .w, C N N N. S HN/ F PGI/ER2048/002316

enbodi nent of the first aspect of the present
invention R is nmethyl, d, F, CN, or OCH3; 10 Wis
CH Yis N NO CH CCH3, CGO4 or COCH3, W

2008/ 116620 PCT/ EP2008/ 002316 9 Z is N, NO CH,

- CH3, C- or .C . and with the proviso that at
E‘éast _aéﬁécgﬂ?'nvnbt?er’% ?@W@Sﬁ’ NO. In an enbodi ment of
gili‘)eRzg'arﬁtto oPSThbeRéd hdiBroBy@6ARY]; | nvention R4 is 5 R13

R21 wherein R13 is hydrogen atom or nethyl;
KD i 8 Scitq 1¢~mamybened heteroand; orand 10 R21 is hydrogen

tomor, E an .enbodi ment,, of the first aspect of the
ginygseﬁt6'it‘?1b7@mq% r%ﬂ%‘?’ Y% Rg and R7 are H. In an
ROGE pRed tobtHehRithiR'Sto figiect of the present

i nvention the conpound according to the p 15 resnet

(venaidong 1@membeaed cysloadieyliat e 't hereof, exhibits an
:(i 0 gf, ?%gg-rfrgé(rrgbgeréfﬁ&eﬂogyﬁo ndard in vitro BK B2

ceptaor' [ assay. a sécond aspect the

PRiOD| ars-wh demhenitged heteoasdsort i nvention is sol ved by
a conpound, whereby such conpound is preferably a
E¥mpoarfd tadesrembeged yybigds i rst aspect of the present

K06 flsrh\ﬁlﬁfgéeﬂ,nalk}\ﬁﬁﬁlﬁgn}il,séryl, 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.

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

wherein

RBis hydrogen atom or C;-Csalkyl;

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;-
Cealkyl.

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

independently selected from H or F.



1-{3-[4-(5-Chl oro-thiazol -4-yl)-2-nethyl - qui nol i n-8-yl
oxymnet hyl ] - 4- met hyl - pyri di n-2- yl nethyl }

WO 208nidekwor omet hyl -1 H-pyri di n-2-one, 1- { 4-El/8Pw08002316
- [4-(5 -chloro-thiazol-4-yl)-2-nethyl -quinolin-
8-yl oxymet hyl] -6-nethyl- pyridin-2-ylnmethyl } -3
-trifluoronethyl-1 H pyridin-2-gne, 25 1-
{4-Chl oro-3-[4-(5-chloro-thiazol -4-yl)-2-nmnethyl - qui nol

] oxy hy 6- net hyl - ridin-2-ylaethyl }
In an BrmppBiraeny ORI LSBT hepraeab iy BT K1 8 mefhyor ethyl.
{4- Met hyl - 3-[ 2- net hyl - 4- (4- net hyl - 2H pyrazol 3-yl)-qui
nol i n- 8-yl oxymet hyl ] - pyridin-2-yl met hyl -3
In an teribbHineend wé theyfirstlaspleqyof it pre@ndmyentitd R?)rs 8¢ledted 2m the groups:
PCT/ EP2008/ 002316 10
1-{4-Chl oro-3-[4-(5-chloro-I-nethyl -

H i m dazol - 2-yl ) - 2- et hyl - qui nol i n- 8- Cl
yl oxy Myl] pyrl/i-l—s 2-yl met } -3-trif/kNoronet hy
H pyrd - 2-one N \

S et rol K TS met HYNAA-T2- met AW O | NYN\
1, 2, 4] tki azol 5 3-ylLJ - qui ngl i n- k. yl oxy,met ]-pynidi gt.3 ,
-ylmethyl } -3-trifluoronmethyl-1 H pyridin-2-one, 51
-(3- {4-[4-(2-Am no-ethoxy)-1

pr -3-yl]- 2om hyl - qui VB:F'Nn 8-yl OX)Nma hyl} -aN=
|n 2- hyl ) - Ng rmj\uor & /N y’
H-pyr| one Z{4-"Chl oroig[4 (1, 5- d| et hyl -

H-|mdaz\ol-2 yl) - zwaethyl qui I n- 8y|o>¢'yﬁ*ethyl'] e ’
pyridi n-2-yl nmet hyl -3 -trifluoronethyl -
H pyri di nc®- one, 1 - €9

-[4-ﬁroxymat 2H pyra

-yl) - 2- hyl - qui /ol },n- 8- yI

met h ﬁqayr\din 2- thyl - -tr|fluoro T hyPH1 \N
id

H- pyri di n-2-gne,
N-(3-{2- Met hyl - 8- [4 msthyl 2- (2 0XO0- 3 trlfluoromsthyl
n-1 -yl nmetRyl)-pyridin

3-ylneth NHg Ui nol i B} o-1 OH
-acetanigeN 1- {3 -/~ /—_:(-\

[4-( \nomet hyfi - Iy H-pyraan] Na N Na N
“yl) X Aethyl - qunﬁm"' A= 8-yl oxyfet hyl | - 4-Y6t hyl - ﬁ/ ~
pyridim: 2-yl nethyll} -3 -trif romet hyl wad . i )
H pyridin-2-one, 15 N-(5 -18- [4 Chl or 0- 2- ( 2- oxo0- 3

-trifluoronethyl-2H pyridin- Imsthyl) pyridin-3 -
yl met ] - 2- met hyg= UI nol i n- -1 /—N —
H py,rnézo tRYyl ) acet anjy i g\

8-[4- oroGrrethyN2(2 ox rlfluor tH-?/Tl 2H-py\]/
i di n- nmet hyl ) - p di n-3- e

yl met hoxy] - 2- met hyl - qui nol i n-4-yl } -3
- met hyl - 3HgIm dazol e- 4- carbonitrile 1-

{4-Chl o - met hyl
[ 2- met 4/ - -(4- mshhyISZH- py,q,ézg, 3- yI) qui nolin-8- 20
yl oxynmerfgyl ] -pyri -2-yl met }F- 2- oxo-

1, 2-di hyf o- pyri di n&sx3 -carbo rile, 1-

{4-Chl oro-6-nethyl -3 - [2-nethyl-4-(4-nmethyl -

H pyrazol - 3-yl ) - qui nol i n- 8-

yl oxymet hyl ] - pyridi n-2-ylmethyl } -3-trifluoronethyl-

H pyridin-2-one, 5- {8- [4-Chloro-2-(2-0x0-3

maxh&lnu@dlmt b/ ihe ZitstipéctloNthelpresghti@iéntion- pyri di n- 3-
|,met hoxy] -2-methyl-quinolin-4-yl } -3 -methyl-3
|lmﬁw¥|<él B. CHy poRr¢Hi e, 25 1- {4-Chloro-3

V{' Sf:?rchl or o-t hi azol -5-yl)-2-net hyl - qui nol i n- 8-yl oxym
A 6- met hyl - pyridi n-2-yl met hyl }

Yisok NG, CHg Chg/Hs, a0, odirOCH;: car boni tri | e,
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1- { 4-Chloro-3 - [4-(5-cyano- | -nethyl -

H pyrrol -2-yl)-2-nmethyl -qui nolin-8-yloxynethyl] -
W®2008110sk6 pyri di n- 2-yl met hyl } PCT/EP2008/002316

- 2-0x0- 1, 2-di hydro-pyridine-3 -carbonitrile, 1- {3 -

[4-(5-Chloro-thiazol -4-yl)-2-nethyl-quinolin-8-yl oxyne

thyl] -4-nmethoxy-pyridin-2- 30%Inethyl } -3

-trifluoronethyl-1 H pyridin-2-one, 1- { 4-Chloro-3 -

4- (5- s 21
hlﬁi‘f N a@%ﬁ%ﬁé% of GiPbiads. yi oxymet hyl ] -
RVh tHE Ercanéb' Bt 4t ¥éast oneZofoX@r Z is N or NO.

1, 2-di dr o- pyri di ne-3-carbonitrile, WO 2008/116620
PCT/ EP2008/ 002316 115 - { 8 -

v o prlbPmeal R (e Sind prcn SRing Pf?Sﬁe&'ﬁy?f)twgyl%. fina

yl met hoxy] - 2- net hyl - qui nol i n- 4-yl - 1- net hyl -

H pyrrol e- 2- carboxylic aC|d1§n1de 5 - { 8-

[4-Chl oro-2-(3

- cyan- 2- oxo- 2H pyridi n- 1; ylopet hyl ) -
iy

ﬁ(grethyl pyr i d| n-3
-yl met hoxy] - 2- met hyl - qug-hol INi }2 1- et hyl -
H pyrrol e- 2- carboxylic acid 5 1-
{4-Chl oro-3-[4-(4-hydroxymeth H-pyrazol 3-yl)-2-net
hyl - qui nol i n-8 yl oxynet hyl] -pytidin-2-ylnmethyl } -3
-trifluoronethyl-1 H pyridin- 2-Rme, 1- { 4-Chloro-3 -
ﬂé hydroxy-1 H pyrazol -3
% et hyl - qui nol i n- 8-yl oxynet hyl] -6-

miswydmgendmnamemhw } -2-oxo0- |

kﬂygrop -3, -carbonitrile, 1- { 4-Chloro-3 -

o‘?yéﬂ 3|a9?%zol

1)15-1% H)é{onqgfpol i n- 8- yI oxymethyl] -6- 10
met hyl-pyridin-2-yl methyl }-3-trifluoronethyl-IH pyridi
n-2-one, 1-

In sh GmBOUT AL PR R T PRl e PRI, RV 4hER are b

- 2- 0XO0- 1 2-di hydr o- pyrldlne 3-carbonitrile, 1- {3 -

[4-%0 Chl oro-t hi azol - 221 2- et hyl - qui nol i n- 8-yl oxyne
In apleyibodiment of ﬁ;p)/ﬁquaspgqsqpf e prept ﬁweptlolzﬂ@)@mgound according to the p

dro

resnfg {né{e{;%or}zloa aité)rrlg V%te t%gr%gf %&%{Q otg Iéqu ?fusooroonnl\é[t% lf:s_szllr_xI a standard
in vnﬁyBKcnmrdceptbfrﬁidaydte)d ayay.di n- 4-

yl met hoxy] - 2- met hyl - qui nol i n-4-yl }

- 3- rrethyl 3H i m dazol e-4-carbonitrile, 1-

In a{_é:c E’[E‘j}lglj)% ety uniiér g{ﬂyﬂresden{ PvERES lis sdlved by a compound,

ui no
wheyd:byxgnﬂbtcbmbbumy isi peferdbly h wempyind} acc@rdingto the first aspect of the present
2- dlglpgro pyridine-3 -carbonitrile, 1-(1-
m"e{nﬁlo%‘i" -[2-met hyl - 4- (4-met hyl - 1 H pyrazol - 3
{13)- 4 @Hﬂohﬂﬂﬁaﬁdl qx%ﬂgtrﬁé’th}l qulg&lrpgfy'ldﬂ ethl}- 4}methyl-pyr1d1n 2-
-eh l')-2-oxo- di hydr o-pyri di ne-3 -carbonltrl
ylm&thy]]}-3-{r4ﬂ®'rbmleﬁl}'3-1}{ pyr{diaAyateoxy - 1

L RERY T B R P S Bhp  me

pyndﬁﬁﬁ%ﬁﬁéﬁlyl}l-?ﬁtnﬁnor{)methyl 1H-pyridin-2-one,
Chl or 0- 2- ( 3- cyano- 2- 0X0- 2H-5Lr|d|n-
y

_1 4n§h]q>y<p $-= [ﬁ;(ﬁrqbﬂqroghwcﬁg{ 1o>dyethyl-quinolin-8-yloxymethyl]-6-methyl-

vy pREV DA R ikt i dicdrogaiite,
4= GRS 3= [24methyf- hL(Ofr@etbylﬁH{-@bfrakob‘B )yl)un‘IMIYryB-—ymﬂymdthyl]
n- 8-yl ox methylél"pyrldln yl methyl }

pyndglznybnq L di-frfdnasomethy bl Henysidin-grapgni t ri | e, 1-(1-
{4-Chloro-3 - [4 (4- hydroxy- 1 H pyrazol -3
-yl)-2-met hyl - qui nol i n-8-yl oxynet hyl] -6-
nmet hyl - pyridin-2-yl } -ethyl)-2-o0xo-
1, 2-di hydro-pyridine-3 -carbonitrile,
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1-
{4- Chl or o- 6- net hyl - 3-[ 2- net hyl - 4- ( 3- net hyl -i soxazol - 4-
W@ kgosquicp®l i n- 8-yl oxymet hyl]- 3 0 pyri di n-2- yl P€L/BR100$/002316
-2-0x0-1, 2-di hydro-pyridine-3 -carbonitrile,
1-{5-Chl oro-4-[4-(5-cyano-1-nethyl -1
H pyrrol -2-yl)-2-nmet hyl - qui nol 1@- 8-yl oxynet hyl ]
2- hydr oxy- pyridin-3 ylnethyl } -2-oxo-

S At AR b Reit SR B0l By 2 AR i SHE0s-

ylox{ﬁnéﬁ%tlpﬁ%‘ﬂdlﬁ 2T?Fnliﬁdlyl§ =3 @ﬂﬁ%“cﬁﬁéﬂlﬂi (Hp@‘ﬁﬁﬂyi-'oﬁe
razo uinolin-8- yl oxyneth
1p§,5rCUiom-Z-ryd:theX)hﬂ"r[2}metbyl-4 (3-methol Gk lh |4]tmazol 3-yD- qumolm-8-

vionirib L gy il Myt b BRI AR

16(3fl{ﬁlt[f4¥d2 Rﬁﬁhdibﬂhof%y)\lngiy‘ﬁéHol -B-y1]-2-methyl- qumolm -8- irloxymethyl} -4-
- 2- 0X0- dro i ne- carbonltrlle

methyl- Ighidm-@ )QmFﬂLyll)ﬁﬂl @mpmyhiﬂrpmdyn)z mepet hyI qui nol
1 2{4 Qﬁi | gﬁc@* %Jlr VT dlmnuélB%J #’]@gﬁl’fl%{hﬁé&]?&)}in St%OX}gnethyl]

ynaﬁpz:grlméthstl}pj Q{ﬂhﬁﬁbmed@l-llﬂl-mgldiﬂne gmegsent invention is
sol ved%% a pharnmaceuti cal composition that caonprises
14

8- ( @r%m@whaél-%e%ﬁlcﬁ ﬂé;%raethwlsqmp?%wa)ﬂamvethyll -4-

C \ m%ﬁﬁ t and,
met@%t Pona %&lﬁ%ﬁ-@?}e%g ﬂgér;@ ca rlqgirpsu fs??a%%g exci pi ent
aneB-¢2- Maﬂyll-,ﬁl-&htnethyh 232 -eudh B-dti fleorb methyl -BEL-pyridin- 1ad predtyl)-pyridin-
t he pharrmc utlc onp osaf hsforrml ted as an
3-ylmesthoxyl- qu‘élo }43 15{'?@35{ ‘a Pimgthyl-ac %, a syrup, a
Uit4 N I3 e -4- _
o A B S oy R S KAl 4-methy!
pyndmalmylmethgl}thmﬂuo&smnthyl-mﬁemtrldnn2f®esoI ved by a net hod

B b RO e et B R PTG U TR Dapicine-
ylméﬁ%fe‘ L2methylyuddolineas1} - pnqay@&rmmme@@goac@taﬁﬁdé o the

first and/ or second aspect of the ZOa’ﬁﬁesent i nvention
ar{8a[4s@hlorq -fenesbyl-2-(2rewe-ciflyoranestkyl st pyridian] -shmethyl)-pyridin-3-

o] I .
ylmsaﬁ‘lﬂal TR S0 i mapéle Pleatborfilipp” 27
{negmome rﬁétﬂibl Eﬁl%&iﬁillt}‘(mﬁleﬂﬂmm}%&&iﬁl -3- yl\)-qmdoﬁﬂ 8-s
a | ocal i.zi ng or, detecting aBK

ylomqﬂ@dlrpmdmr%ymthﬂin?eoxq;lléfcbhﬁ%spgpyal nestgarb 9@@% Fon,

A0 hiofo ARSI AL PO AhRES S BBlBlin s
yloﬂyaimhﬁﬁpyﬁmﬁpbylmkthﬁ(} R 'd1ﬂ1@rdmethj7|1e1 Iﬂ-lpyﬂﬂlrﬂil-@he,r second
ect of the _present_inven und, nd|t ons, th
e ChlorRP g 30 RSB B2 -t sty DgBRicks
o) qﬁ@h Q
ylmé‘%%"%ﬂb%e“ﬁe?‘%ﬁ‘hﬁm FEAR e%?’r?ﬁé‘“?%%s%‘u%*%’%‘e
ﬂa{zm Ghbb@}Be[é (4fdh1moehxaemiebyl)623mb'éldl-qmnohn 8-yloxymethyl]-6-methyl-

pyné n‘%r/yir% e e I ab_téégg%ar | abel e?g\{av}btoh tgp anti body. WO
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-
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,
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In a sixth aspect the problem underlying the present
invention is solved by the use of a conpound

wae@endicng to the first and/ or second aspect OPCT/EPR2008/002316
present invention or of a pharnaceutical conposition
according to the third aspect of the present invention
for the 5 manufacture of a neditanent for the
treatment and/or prevention of a disease or a

e Bl Rlor s G- FRB oR RO 2 LB yirety Byridin-3-
ylméﬁgfeg]@ Yyl ¢ Qluﬁﬁvlﬁ& KBC mtéaﬁym{iﬁyﬁéﬂe@carﬂ&ﬂfé R amide,

i ment “of si Xt'h aspect the condition is skin
di {Sefdd€hloro-2y(8-oyase 3 Ieo:- 2Iéwndmrbehs%hyl)ﬁﬂnetﬂlyl-pmdmt3-

vimP gy 2 R -a) R PR G S AL

tl[{atCChl%P613gkt£tﬂ%dEBx§rﬁﬁbﬂ%ﬂ~2}ﬂb§ﬁQ&e§ny2 ﬁi@ﬂ@l-@ﬁﬂﬂohﬁJSG

or gans femal e genit'al e organs; di seases of the

)’lomaﬂmdbpwéme?wlnmhﬂb@l riflugranecthdst H-pyrdiar- 2vascul ar

3 BECRBR o B SR e TR D BB Ry S fproymeto)-6-
metBYISRrie-S et - QSo&@lmaihyamspmﬂldw&:aﬂﬁﬁutnaé | er gy

I sorders; pain; infectious _diseases; inflammto

di &oFhleres3- [ﬂﬂﬁdwdwy Hﬂrrnyf?épbéwl)d? m@éﬂnn%@n&-&%ymahﬂ] -6-
metFil P dgrgPy 1@ %@6? Sifludo g idin Syt h aspect

m un ying t ese I'nventton is sol ved

by{@CHBE&QC[M(Mﬂddﬂ@-pyﬂiol-I-@&)tlmth)@-fquﬁlohntﬁ -glokymbihgH-6-methyl-
i.s in need of such treatnent ecrlgrrprl S] n t he

pyrigind wimethukl - axesl %dlhﬁéﬁ?p@ﬂﬁ{ﬂ“ Géﬁbﬁ% ®% o0 the first
Qg s sSehRd Iﬂ‘%?g.t s}?’ﬁ thilfyP ﬁﬁﬂiﬁ g 3 e}%ﬂ}@ QhoBy-pyridin-2-

eutlca conposition Actor I ng -t
ylma&pHel—oxBK Bamyémepymhncrﬁebafmﬂnk: provi ded her ein

3 B e b oA ety A RBRERT | Slmeihihypyridin-4-

ylmpﬂhegﬁr]nﬁl élﬁfﬁﬁwlﬁn‘h ?ﬁ 3 %etmmlrﬂﬂaﬁﬁeﬂe&?mrﬁ&l@f

I ess m cronol ar) or very high activity on human

$rt:{452;h108@6ﬂp¢tbﬂ| :(1[2-meth)df‘ﬂ tmgﬂWbﬂHdonmoMrsdhqwmphn 8f
oyt DY FR e i) SoRts hoURARS PFinga e BRERIE ©

0:%@&16}@3 [auﬁéthymmme@iys 1HR ) vakolt3 91) ugHb1 CE- ywxymethyl]
BK B2 receptors speC| es ot er than human, e.
pyndaﬂ -Yhoetb))-2-@o- é@rcbhy rogxymﬁe@ cybonigHBi t, dog, cat

R e e B

pyﬁaﬂeziyt}i-embl)g-?hﬁnmydigtpygﬂdma -catbbyitrile, t he B2

receptor no at or accorai to re nt
ﬁn{\ﬁeﬁrcwﬁr%afﬁwma@%&ee?ﬁmﬁ% ]akicﬁ* Hi-gyading3-yimethoxy]-2-
metPS Cfﬁ?ﬁ?oluﬁ? L a}ct ffﬁé Srﬂ%lel $28bY '1it:ea°¢1d3£mldae

ators cor the resent i nvention for B2
1 efde@hloro- 3{{&5(4ﬂh10d®p¢ranvhbdl)v2 methyl-gdinolinefapldxjpinatdhy Hepyridin-2-
su he assa Vi in Exanmple 5 754,
ylmgﬁw@@-pgo-fl?{@%gﬁ eﬂﬂb‘fﬂ‘ QQS’PﬂEfjst andard in vitro BK
ﬁ52(1r £CERILNS- Bqﬁghfﬁy@ﬂ)x@sﬁ%byraszﬁuywi Hethydiduafln-a§lokPethyl]-6-

recept or ulators provi ded herein for B2 receptor

meﬂ!ﬂypyb@m-aaﬂbﬁﬂlyﬁefdomdﬂ ébbadwl-m’rldnilf}ﬁ@atb@nmﬂe
at i.on th s$sa ded
L ChBR sane Ry Bl il Bome Saf R bR HRDeliP sotforymethy-
pyriaVE yhAeth{B 02 -6kl f2-amyirsepyridiky- Bi-lchﬁbbtditnle
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,
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concentration) of about 5 mcronolar or less, stil

nore preferably an | C50 of about 500 nMor |ess, or
W@ IWA/15820M or | ess, even nore preferably an | BSUEBI008/002316

about 10 nMor less, or even 1 nanonolar or less in

t he assays nentioned above. 15 The present invention

further provides, within otherlaspects, pharnmaceuti cal

conpositions conprising at |east one BK B2 receptor

no tor r.i hed |nM| n.wth

IrGieh Bttt ey Lodepraby cchmi B B PRy duinbih-s-

diar2-ph 1h Q- TG o 0B PYEERA -one,

ylo)gk&%gsgﬁ?% PIERES1Y rRABY

ns are also provided. Such corrp05| tions are
Da{r%ChhwhaBHﬂ -(43otmxymethyid H-pwazelehyl) F-metdyl-quinolin-8-

*rvﬁ%iﬁvlﬁﬁdnaﬁ PR G I A o e oL g Sarpqnitie

Oaﬁloﬁpeqaqetﬂdw&ﬂuaﬁﬂ@tﬁm%é@yl aﬁiﬁoﬁ@t;lﬂmﬁﬂethyu 6-methyl-
etai |l ed description. Conpounds are generally
Pyrldes%-ryilbéthyl}e?-emr1;23d1hgd®tmtﬂam@31¢élfbéhﬁn’@t ure. For
conpounds 25 having asymmetric centers, it should be
understood that (unless otherw se specified) all of
In atthRd a@jiict €l probRife uidelyéhdribstpreseat inberitis isasobved by a pharmaceutical
enconpassed. Conpounds with two or nore  asynmmetric
comppgifientthatc egmpiises ans §fr BYWEH compowRdst a¢epiding to the first and/or second
r c
aspegi%?)lg%l% pgggégg %Vgﬁﬁ]%rfggibbhg&all yﬁgg%g pgé cﬂggpsubgtagce excipient and/or
adjdvantos, with all isomeric forms of the conpounds being
included in the present invention unless otherw se
speci fied. 30 Where a conpound exists in various
In dPhOSHEAlcfit bPSHBhifdl SHEl B AAMANNACA Soiflostio kfrrhated as an
any one specific tautoner, but rather is Intended
aercsol; arpream, & Igel, aupillyen icapsuts; res syrRpe at@ﬂlthnormu'amﬁsrmalepatch or a
further tended to enconpass conpounds in which one
phagpacqyycal QFn]é SFUR0 2008/ 116620 PCT/ EP2008] 002316 15
replaced with an i sotope (Le., an atom having the sane
atom ¢ nunber but a different mass nunber). By way of
In ayfethadspestatinp| problamdunderkying thei preseat iimventips o3 eplysd cbb’ a method of

1nhlg¥1ngj:g%<ﬁ.ﬂ ﬁglfggoe &bb %rgn@%?og r{de%r ertf%eu n,gog GO s‘pnspng contacting the

BK mcx@ééﬁt&gwttﬂ at feastf dersahipdund Qwoﬁﬁd% fetheifitst amlamrseb@aeaspect of the
one or nore ster eogeni c centers ave an enantiomer

preseRiciayentsm efta saltathereghoynderoronditions jand usareﬂmoe@myéﬁﬁs@,t {0 detectably
60% 70%
inhi B HirREUE P31 5 2 B bty e Bl B2 rbBB:, 00 (e

corrpounds have an enanti orrerl c excess of at |east 99%

In a( ggp, %sapqtbtigg%rgglégp {5,94?2 ah@@%‘g&%ﬁ? gg%ggg;g pglved by a method for

[ [ I r
locaﬁ%é%'l?r[s géﬁt‘g‘ctg?én%gﬁ?eli% So fgﬁqg fas%lﬁsﬁ@n?x‘aé%#g Afﬁsﬂé &ction, in vitro,
conﬁmsm@utlon of the racenates can be acconpllshed for

by convent|

3 SPircting 2 FooHe srpfrectrhdBe B H2alGion wigh dydsipetably labeled

uﬁd‘rééﬁ@tﬁﬂ%@@h}ie ﬁlléﬁ'a!%/orf&&oﬂ e oF el padsemPhfvention under
colunn rtain conmpounds are described herein

conduslpmgthat permet kinding mﬁﬁh@pmmd tthedids Beaecepioreand
Unl ess ot herw se
2@e‘g’téf°tlgg th%l%"é%l%\?aﬁpa WI thin such a fornmula is

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

luminescence-labeled, or labeled with an antibody.
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defi ned i ndependently of any other variable, and any

vari able that occurs nore than one tine in a formula
w0 goodaidoped i ndependent |y at each occurrence. HGEP2008002316

exanple, if a group is shown to be substituted with

0-2 Rs, the group may be unsubstituted or substituted

wWth up to 20 two R* groups antB R* at each occurrence

is selected independently fromthe definition of R*.

Al so, conbinations of substituents and/or vari abl es

are permssible only if such conmbinations result in

. glrrg.%u PRI h

In alsglgﬁa é% ?1%6 %eg; |l§g%rl}g§d t egf%gﬁtf %ﬁleﬁﬁ%ﬁo&gs@?lgg} by the use of a
compotnd/ iatgording5toT thee fiestnand/or second aspect of the present invention or of a

et roar | et hox olin as _uys herein, . .
phapBieLie Reeeiphy BY sy i, RBpHEH e Raghy ipvention for the
marRfaciik bf ﬁ%le?lﬁ!ah%n@ﬂﬂ the REfmeR ahdriiPrérasoh bE@biskase or a condition.

acceptable salts thereof. It will be apparent that
such conpounds nay be further substituted as

In foeiBoHiaTY o hESTRERHt T e oreRhr vaRSh 38 bapdifiof or disease is

PE i 'S° ANACH
respohdle t&BH@Efe@Eﬂot}ér ﬁféﬁﬁlaﬂ@ﬁ ed in the art to be suitabl e
for use in contact wwth the tissues of human bei ngs
or animals wi thout excessive tOXICIty or
carcinege A epab 0 [ i : .
n GFFPRRHRALShihe A Raphh gyl oW SEEN R ciscass;
dlse&t@hnﬁﬁﬂi Shioat hidl eespatdpy ﬂisi:ésféﬁ,Z@asBﬁih’teEBﬂﬁ)lO&B%és’i lléver, gallbladder
16 m neral and organic acid salts. of basic res

and pgpereatic diveares, unparpdart apd kidpey disgases; §sgases © %af%gecﬁ‘tale organs
a e h r BEX¥el a

AL IE L e e

carcﬁ@lasallalf disedsels tomhdiasased lmyndha:ttdwdhsq:ascs, dpshm@h of ithe, central nervous

BTG N KT VT HE TR A —

dlseg?etsh aRAsMbdaPH C di BRIEE NSt Oﬁﬁrﬁun(ﬁbﬁbancﬁs&ﬂ&lél f Qkérs; hereditary
- ydroxyethylsulfonlc nitric, benzoic,
dise@sear@tasleyiaenzoi c, citric, tartaric, lactic, stearic,
salicylic, glutanic, ascorbic, panoic, succi ni c,
fumaric, maleic, propionic, hydroxynmaleic,

In a%&%n@h Qﬁieﬁb the ?%Mérﬁ@ﬁﬁé&ylngllﬂéé}ﬁ@seﬁt mverkticasis 8610td by a method for the
wher e is any 10 integer_ fromO to

treatnzqen(t iof@. su Ect which is 3n negd of) sugh dregtmeent,; qeanprising th adgninistration ofa
har i ca p [ [ d t
conBRBATIGERbITK) ETERPARA B B8 S ool ffion of of o
phatrhdd8uti¢l abpositio® Atdording bothe thitd aspectnar y sk| Il in the
art will recognize further pharmaceutically
acceptable salts for t he conpounds provided herein. In
%{‘%ﬁ'rece@to? r}ﬂB Bﬁ&éﬂ RGERPLARLE higf 'agtlﬂ'iy l%ﬁsﬁuman BK B2
salt 'can pe syn eS|z rom a parent cofrpound
recepttt (@) Rnainhistion omnswnlt dl(bso)lﬁ)rrmrqteyatlbly vatty b1nd1ng of labelled BK to

huni3e R b RSPy GO B 5 FHEPPED ofcyer YEDa8dipphHimen BK B2

recegfort es eancgf% Gy ‘é§m‘ﬂbttit'ibr§‘ withOfhe mlﬁdﬁﬁé rdfClaBsTRMNBKOfo hik@lan BK B2

ppropri at ase or acid in water or in an organic
receptirveinprefayablynless thant 2 aamfmqlhré {nsertaitearebagimentsy sich modulators

ex}ugllth%\g%ghn g?tgggfeoumféce éﬁ 8 SSP??CtI?hSeothlelg hlﬁ%/lle Zfs}enté?ft ge rat, mouse,
gerbr’%rflgl glente)wtpié &t Bea AN id, baty®aedlgermpakeyd of formula |
Y, u

need not, be present as a
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hydrate, solvate or non-coval ent conplex. In addition,
the various crystal forns and polynorphs are within

w0 b@sdowpe of the present invention, as are prpdr/EBx08602316
t he compounds of fornmula (1) provided herein. 25 A
"prodrug” is a conpound that may not fully satisfy the
structural requirenents of thejgconpounds provided
herein, but is nodified in vivo, follow ng

adni ni, s.t rat g}g{gé}gﬂegl ﬁI% 3@ gﬁ%@ggolﬂ %1: aﬁ:ﬁtv% P? g& aEg'g{eéeptar modulators

| afe t
e
instade; tierl O3y daloesyof thenmsialatoramteveding te thef prgshmy invgntiom §or B2 receptor

e ARIeTAT 4 BaASISLERRy DB Fupmeudt Fo eripapogipyided in Example

754C %J}J@&%Ys thAY1aRCem S dimSH BM dfaliarar ﬁtuﬁtrorBKpBEtrééé%ltdf-medlated assay.
Exanpl es of prodrugs include, but are not limted to,

Inhﬂmtet}at:ﬁ;:ct!v\@f 200 3321 18P 0O MMQ@MQQ lerein 7for @rméptor may be

hat e and benzoate. der| es of alco
et R RO o1 obigLybdifitatPh Aol SRt BRoueaprovied in
eirns. Prodrugs of the conpounds prOV|ded herei n may
be prepared by nodifying functional groups present in
the conpounds in such a way that the nodifications
e cl ea Y e rept c sy
BBt L ph I 17, e BEREIE A B9 0Ly SOPMOAR sobiiory

coneaitﬁcluh)%f dBoues Yhittoatolarsor dexs tidinhbie ;heffede&xuy tnolcga rcof ab@ms 00 nM or
within nol ecul e of interest. For exa

lessq GpSYam AV onggs. suem mase praferablyan Ko gP H%ﬂ%erPMzﬂrl!%S or even 1
nangﬁlgl"a?’o%' Rl ﬂﬁ!h@é%s ?g ﬁféﬂ iolgdb8¥y. cyano, amino, nitro,

st tuent described herein that
IS coval ently bonded to an atom (preferably a carbon

or 10 nitrogen t hat ring nenber. The te
"Lhgmseseptingent s A mﬁu% RepRGls, Bhmacsybcg,compositions
il i GR oMbt h
conl Rl X OGP BRT} R RO LRlR 8 el T RIATR Sotbldation with a
physiobdigicably ateeptajrletcedtiestonrexsipient. rRrbcassgseior @réparingtsuch pharmaceutical
exceeded, and tha

compositions 8{? SRRV edt guchaS %gf?ﬁ% Ia?eﬂ%azf %Lgﬁrtl% 8ser}‘ulam the treatment of

B2 tteptdE- ﬁfédla@éapd@afs@gaschédcn&adaeto%t ed for bl ol ogi cal
activity). Wien a substituent is oxo (i. =0), then

2 hydrogens on 15 the atom are repl aced. An 0X0 group

ng‘gﬁﬁ %%d &Héy%%%é %\l;(l)g?lléfi 1&%@'&% qul_l %?5:%%] a@naggﬂat uypon Sreference to

the ﬁﬂloaﬁﬂgraéthﬂéd&escﬁpﬁorﬁxarrpl e a pyridyl group
substituted by oxo is a pyridone. The expression al kyl
refers to a saturated strai ght-chain or branched

(I:Q;o?llki}g) ?Qfé nsg}lgr Hly deser rft;éﬂthe?é?ﬁ]%ﬁhg%afnﬁm rggnﬁéhcl%lgue For compounds

y from 12 carbon atons
havingr 8ympietfie catndry, it slmnld b¢ anderstaodthat Ginbess otifeowise xpeqnﬁei) all of the

optEgoomegt 00 oty | therchf (2 ARgPbRSE L ComPoldieagih two or more
y;%fr%u% guas ey Uéayll aRo Be Ofe¥dnt 950 Uhix tulbe o?xeraﬁt%feoﬁr&s In addition,

enyl and al kynyl refer to at least partially
composadsiwith ealr;boafqaeboglﬁoubhdmmds By occwrindc laad E- forms, with all isomeric

fong%/ 8£r§$ 2 bonqé’ggg |%§mg ﬁ:uggcf Elle r})ro:f:srégmn%eltlt?onzgnlgéasrot?lermse specified.
Where a compound exists in various tautomeric forms, a recited compound is not limited to
any 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
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12 carbon atons, nore preferably from2 to 6 carbon

atons, for exanple an ethenyl, allyl, acetylenyl,
w@e@gar@yld , i soprenyl or hex-2-enyl group. PreP&r/apiogs/002316

al kenyl groups have one or two (nore preferred one)

doubl e bond(s) and al kynyl groups have one or two

(nore preferred one) triple bpnd(s). 30 WO

2008/ 116620 PCT/ EP2008/ 002316 18 Furt hernore, the

terms, al kyl, al kenyl and al kyn refer to u in ..
ol o o, AP oo e B et mass
h Carff h}fnﬁatﬂﬁ\' Iud
nmﬁ%%f)e ﬂgf%?%@ ch)?imsﬁlg arf?i &ﬁ (Zurt tnffacl %%be@to‘?'ﬁydrogen include
tntlﬁn%nadbnuenhincmniesdwpesmf cartion fiidhusr me?ﬁyancgr Gup. 5 The
expression heteroal kyl refers to an al kyl, al kenyl or
al kynyl group (for exanple heteroal kenyl,

'@fo 0RRIK ﬁeyér)ildgn t(‘MlhE hfoPiGlad rprUWd@d (Iﬁhrr%e kit HaveZone or more
carbon atons have been replaced each

stereagﬁtame nergers) jhavé arhenmttim@wbyxcaﬁs ofyafeteastn |50Vcoglé¢t example, such

hos hor u bor on sel.eni u 0 o
compRRRRaRY Py R IOBE R Ate-bpt i ¢Fb AR 70 B0, 88967, 95%, or
9896 YIRS EthBHdimeRtsesfafé k¥mpbiiids Rk Bah @nafidhérid xdss of at least 99%. It
carboxylic acid or to a group derived froma

willc he bappymtqnt: thet single soentiomers f(optieallynpetive femyms) can be obtained by
asyrg%r%b-b S/gxt}ge aI kox e%{ b Cgp@é%iy??é{ekgfe\éh%}@alokydy resolution of the

raceidfds. R%E&l&ﬁb’ly bﬁXH@fdcyhlate@khwbHr&b@iﬁpﬂlém& foarexample, by conventional
al koxycar bonyl oxy. | es of hegeroal kyl groups ar
met@@@uwhoas prapﬁa{}nggon gn [ lpresglg;eygf @GCWFQB agept, or chromatography,

usinigy B MGG PP Xoediiin O © RS, - Ye N OB R

- Ya- NRo- CO- L, - Ya- L - Ya- C>CC>C>R - Ya- O CO R,

E%@aor@glc;@ouﬁaés A qrga d E&F%Js%&%)g_ex}%{al formula that includes variables

e 1
(e. gR%% S@;Za) Lﬁ?e_s%?thé?&wse %ec?@e%i’ _X%cah \lr\lalglcaplseovzvrtllz\l)l’n such a formula is

defifted (Ddepandemtly ofany, other variable, and any variable that occurs more than one time

in a%ngg@g Nl%%ﬂ?g %degggéenﬁyﬁg) ogcuggnbe é{%glscgrdx?glp?e 'if a group is

showhk 1PbEhBRtKAed wuB 2 @0 @regoup WRay Beunsibatiityél §idRBstituted with up to
atom a Cl-Coal kyl, kenyl, a C2-C6al kynyl

twod®' grpsps; widR dat @cmccmmp i seleptedt @dqmﬁndemfbefre@ the definition of R”.

Als%nc8 uéa xéfs &%5%5{ El gf:syaégp %é}é.ﬁﬁbleﬁ?r %?hﬁgﬁglecﬁﬁ? ir(foﬁgﬁ combinations

resultf int stdbdd) cérap@Irde (i 8 Edmplourids that camba ishlatéd chﬁrameﬁhﬁi @ll tested for
cycl oal kyl or heterocycl oal kyl; Rc being a hydrogen

biolggigah ackiMitYls opt i onal |y substituted Cl-Cal kyl, an
optionally substituted C2-C6al kenyl or an optionally
substituted C2-C6al kynyl ; Rd being a hydrogen atom a
¢he Geah k8- (heter&ity libethdogn)yinolined, @2 -useibdickginy IrefersLto compounds of

formige 4GP UL PEICUMPRYIET SR n PrerSSpEly R aCTe i pedpecptable salis
therE@f‘ gr@iﬁr%l app%"eﬁ* EM{ sucﬂrcoﬁ%ﬁﬁ&%%l Bé’ﬁmh@f‘ﬁlﬁéﬁnk&i 43dndicated.

yl ene, a C2- Coal’kenyl ene or a
C2- C6al kynyl ene group; each heteroalkyl group

o S EmaceR el aecgPERls: S48 GBI L5 A5 h g acid or base
salt &l@ﬂllﬁg&%rﬁw EdridRfetd¥rinOthe GRI t8 b Qi taH10 For: us@ﬂﬁ @ohiabt with the tissues of

exanples of heteroal kyl groups are nethoxy,
human beings or animals without excessive toxicity or carcinogenicity, and preferably

without irritation, allergic response, or other problem or complication. Such salts include
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trifluoronethoxy, ethoxy, n-propyloxy, isopropyloxy,

tert-butyl oxy, nethoxynethyl, WO 2008/ 116620
WOEANBERBAO8/ 002316 19 et hoxynet hyl, met hoxyet Pgi/EP2008/002316

nmet hyl am no, ethyl am no, dinethylam no, diethylam no,

i so- propyl ethyl am no, nethyl am nonet hyl,

et hyl am nonet hyl, diisopropyl apgnoet hyl, enol ether,

di met hyl am nomet hyl , di net hyl am noet hyl, acetyl,

m'ng{ag %n%/éa&pggx%lx S%%Bﬂp%?{/%iﬁ o%;_gl;l@t qnﬁn’lhgl)e(g Ca%rveglpgls alkali or organic
salt%ﬁcﬁ%ﬁ ddidlRS Fﬂéﬁ%ﬁﬁﬂi&é’hc fds.5 N-nethyl car banoyl .

r exanpl es of roa kyI groups are nitrile,
isonitrile, cyanate, thlocyanate i socyanat e,

sot hi ogyanat e .and |tr | e exa e .of .
§uH@l{]gr angpwltlg ag %1'5 hubp.%u ﬁiln‘fléﬂ s of acids such as
hy dfogh%gé( @Bsgh@ﬁc h?g}}yﬂ‘roml-Ehﬁlaﬁé Fﬁlfcﬁﬂcoﬂm%fél gﬁhlﬁ@ sulfamic, sulfanilic,

saturated or partially unsaturated cycllc
fonmrcoup)lumulfcmc combﬁnam@ub“nmcor benyene r isnlfeni¢pr ethaneabdisulfonic, 2-

e T L e R e ST

salichlic! igNfamRY, *&%erchliSEmoid] saébltﬁﬁbﬁﬂhzﬁ’ﬁﬂtmal@lcp@E&plﬁhbyhydroxymalelc
unsaturated cyclic group has one, two or nore doub

hydisgerl, phtmAicabccalken GRER Ry Rect o HOORHETENROOH crbere n is any
intefh Trfif 0611 6107 1 13 BB e Qiiferly? e ALy acceptable

catibrxdiRpRidd £ Bt a‘reCﬁottlhﬁrt@I hﬁ‘ﬁ(&iuhm bbﬂasuimrﬁ,ecal&.ﬁnﬁ rﬂlmninum lithium and
brom ne _or iodine atons
e Nt oFHpAry SSklllt Wu ghe pgr Wéu( dﬁfg%uzec ﬁg]tlpeé pharmaceutically
L.8; I 0
acc%ﬂb‘i’@ ?eﬁﬁ‘;f;cég ﬂlgﬁcém(ﬁo%d g}ggﬁ thg%rﬁ éﬁ’ E@@%‘lh g "f)h%rrr)léa&c?mally acceptable
acldemamsb &slt @hn de syathesikéd/ frogr o parens canpywidothaogortains a basic or acidic

mOIﬁ C | obut yoanE ¢ yrgk g&%r]}t X]Lry E‘?‘g!ﬁreﬁ{léthg ?Sgcﬁg ?,‘ag%gld:ﬁg)pg arwd by reacting

the qfe%ahélﬁyer bQéeCY&Jn%[ 6f %h&len%}ﬁf)ountdﬁft\kﬁh'eprstmchlometnc amount of the

cycl opentyl cycl ohexyl, fluorocycl ohexyl or cycl ohex-
appRridteebade g acig. mTWetee>qwrlesm @rgam;t e¢lwytc Iooahkzylmlxture of the two.

refer to a.cycloal k roup,as d ve
GengialSoherie @t (hpaEpLpmy e, Soetos: cifer, PGl BFIE, ¢ bl Sbropanol or
acetBANSlePRYIefeRBl aCEd each |ndependently of the others

by an oxygen, nitrogen, silicon, selenium phosphorus

or sul phur atom 25 (preferably oxygen, sul phur or

B P BE Bl Sy BRE LR EERRLY of J0hRa § i Bl REEPY, By presenc s o

hydshte, 4sol5ate 6010 rnoﬁ)colvhlﬁﬁt abmiptex. Tine addifioR,s shedlvarious crystal forms and
het er ocycl oal k refers furthernore to groups. in which

polygprrphy aiepwihipt e SeRR¢ oftiBeBraTalianVention. pefietedrugaehthe compounds
off%rlr;}glﬁngﬁggg&gé ﬁ eihhe others by fluorine, chlorine,

or'1o e atons or by OH =0, SH, =S, NH2,
=NH, CN or NO2 groups. Exanples are a plperidyl

i perazinyl, 30 rror |, tro
Mnrerirue. )riw COmPOPH I;‘}b%‘ SR %?}ﬁ{aﬂy jsa %@%W‘Hﬁyf%ﬂwmm of the
con'fpact(g;?(r@gﬁﬂfeﬁ h¥teifd but 1§’Mfoaxzﬂéld' AWhvod FKRviAg qdﬁ\lnﬁeramn to a subject or

actoné, a cyclic imde cyclic
patianhsookurbdmce mxﬁmsrdmféamul@wem@ble/r@ozﬁmeexmlem@rodmg may be

B R A N T ——

wherein hydroxy, carboxy, amine or sulfhydryl groups are bonded to any group that, when

,‘C )a/(:rl%l%n f%.rt%nc,G l%clnc stearic,

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,
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al kyl, al kenyl or al kynyl group in accordance with the

above definitions, for exanple alkyl- cycloalkyl,
weyoBoadoky | al kyl , al kyl cycl oal kenyl , al kenyl cyrCDEP109$/002316

and al kynyl cycl oal kyl 5 groups. An al kyl cycl oal kyl

group preferably contains a cycloal kyl group that

contains one or two ring systems having from3 to 10

(preferably 3, 4, 5, 6 or 7) carbon atonms, and one or

two al kyl

oot S e TR A
the %{? rs g%ﬁglll‘&&f%y%ﬁoa Ky g)lrf guﬂeps aﬁ{ ugaﬂs agfg\%ﬁ ﬁ}ay be prepared

by windifyimgn efunctiomal egroppse fpeesabt ynltheZcmnp«&)ndsarrbmmchtmnWay that the
% ve, been r%PI ced.  each i ndependent | Jhe ot hers

mo gcaéi?néf??g“é Vel Piygdn sensrate disparag WPHW? Sphosphor us
or sul phur atom (preferably oxygen, sul phur or
nitrogen). A heteroal kyl cycl oal kyl group preferably
aéof'm:bsuitsem " asrusﬁd thieregn, Syfersetosa matdcnigr frodety 3hatos ¢@valently bonded to

an a&% i abI ledlg? Qgﬁ%rgst %qg%b&?aﬂ%ﬁ&?%@?ﬁ%n&&ﬁgﬁ Bg a moiety such
as aﬁ?a\léé& Bﬂ@ﬂgﬂeuQr h@oﬁlﬁﬁﬁ%&)@ﬁ Q%r@i)o 'E’f?anoE)éﬁﬂﬁ’é fitro Ofercapto, or other

h
SUb:tﬁ‘ie}m ?;L;féf@d%;@; thehis cf‘gaﬁéﬁmyqu@cé ﬁ@c&ylcatgml (preferably a carbon or
mtf%epeall%lgF %ﬂ?r OC ?183131:1}%%5] E’H %e%rna%kg%f t&tx& h gl herein, means that any

and

onedr ydrb & @xfo(géﬁ’sﬁd)rpﬂiekﬁ ated a®ne LSQ’epl@c@f witha sbl%bﬂéh from the indicated
optionally substituted and saturated or npno-,

subgtitpents Paevided tat thzoiemaatéi BloB S neymal valeneg isgot ﬁé«ﬁe@figd 'and that the
nt
sy, RERNP 58 ol TSGR B RSS9 8, stz
and ftésved ﬁ)rthi)olil@lcé]rmﬁntp} G\Whérahlsybsﬁiludhlt igoxcC@ireh) GrO R tloams2 hydrogens on
The expression aryl ers furthernore t

the gfpBLAs8 reRiacsH AR %ﬁ&f%‘ﬂ’ %frlé a SH%%?@%H £ 4 giomais rargetom results in
e Qﬁﬁ%ﬁd I S [
ac cnﬁllg}g??lngf _gghbr om he or%BPoaydlldr%ge og{&gonngi to?tl:y preﬂdgﬂé A'Byridyl group
subdtitited G oap iNOBywgdaeps. Exanpl es are a phenyl
napht hyl, bi phenyl, 2-fluorophenyl, aniIinyI,
3-ni trophenyl or 4-hydroxyphenyl group. The expression
ek @kpRENbn AREE FefelsGo AsaflrARBL dtfai gt RURBIN d¥eraschiol qxlfyaﬁ)carbon group
one or nore rings contalnlng from5 to 14 ring
thatpeaatainsftoyn flr ¢m29 easbam a(qmsr, eprpfeezﬂxl:y gy b to r126yanbpn gatoms more

pref3 ;abgs 88’)'&/192 ngi c?ﬁ%?){; %g)nss 2 e or us OI'B"I tll%blablo%yll ’1$é) propyl n-butyl,

iso-Bit9IIBed-Bitgf @éﬁ-kbhvyl Ch-péntgl; nﬂQexleBQ dirfetlBgitelnor n-octyl group.
heteroaryl refers furthernore to groups in which one
or nore hydrogen atons have been repl aced each

G R T
or badnehad bydrbyar&h grefips Bidt cd}ﬁﬂﬁm froyhi 2 tGNOmmbdﬁ(ﬁomB,qnp&rably from 2 to
Exanpl es are 4-pyri

az
12 %‘ﬂﬂﬂﬁ’eﬁ?%y MOES yreferlag%laﬁgp >(:g%ﬂnyartoms,t tor gf@,qng)]e an ethenyl, allyl,
i
acetg glaé]ﬁ’(lg}é!r%)fl ﬁe l%eiXIng l@ﬁflo%}zﬂﬁ% I:rgfépib‘f} a&lﬁengl groups have one or
two<(m0tfaqurl"e,d (meb ddulbiy bong(y) andi a;]}yj'nyl 2ra8ips lhafeuogd or two (more preferred
?%Yr az%ll(é and i soquinolinyl. 5 The expression
one) fers to a group containing both aryl and
al so al kyl, al kenyl,
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al kynyl and/or cycl oal kyl groups in accordance wth
the above definitions, such as, for exanple,

wQeeosaldegd , aryl al kenyl, aryl al kynyl, aryl cycl B&I/ER2008/002316
aryl cycl oal kenyl , al kyl aryl - cycl oal kyl and
al kyl aryl cycl oal kenyl groups. Specific exanples of
aral kyl s are toluene, 10 xyleng§ nesityl ene, styrene,
benzyl chloride, o-fluorotoluene, 1 Hindene,

:ﬁl‘lgﬁal L &4 'Sﬁé%/f%gﬁ alkgﬁ R g)gll %@041{5 i %Eg(hﬂroupF Lo, Syhich, one or more

hydfdHen! 1048 -havéVbedh %ﬂﬂ)iéedgé&ﬁpinaéfﬁ:fnaéxﬁw ¥f Q&nbﬁiefbs bPNEhalogen atom
orrtwo aromatic rin syst ens rlns

(prefemblgi Fomgl) Sudnass fctrccxampbaa Bdn;ﬂ-mcthnhrzroethﬁl @aetrvﬂuommethyl group.
al kyl, al kenyl and/or al kynyl groups containing from
1 or 2 to 6 carbon atons and/or a cycl oal kyl group

PRt AIphds8idn Shedérollkyl Referslfo &RRIGN AkewsE. orTzilEYnyl group (for example
expression heteroaral kyl refers to an aral k roup

hetatedlkersdl letroalkinylhin whichranesy mm r(Ere(f?fablﬂelr Rtmy3)earton stoms have

v 5058 R A5 DERR, 35505 W ou g, boron

selefiunh,CHlconS6 QUIpMIN atBiMOPedTerabl, oykygéﬂ Nsudphud Wrplittbget) Ohe expression
20 (preferably oxygen, sul phur or nitrogen), that is

hetqr@alkﬂyﬁrnbergm pefesoin aicabayylisorsid aryp aogroup deriveshfipm a carboxylic

w56, b, SR QUShAB SR, st

cartk§alkdanide V\Ildlltylézh'barﬁb}d‘aﬂxylj efalloyiltarbarsoyldx yatltydy oalkglukgtioalkyl or
grou preferabl y contains one or two aromatic ring

alk<§9’§ ARYlOAY.or 2 rings) containing from5 or 6 to 10
ring carbon atons and one or two al kyl, al kenyl
and/ or al kynyl groups containing 1 or 2 to 6 25 carbon
axampleasnaf hetesoatiydl priufy |arg razoypsc of tfaimmilagy -5-GEL6 -8 ¥{gCO-NR'R,

R AR vhaied i B Re B ot

-O- DY COXXEER?, Swanbw CORL, NLYE ggenyatmb}oﬁ@nmye@ -00-R°, R°-O- Y"‘
het er oar al’k groups are ary het er oal k% . b <a
R°-$¥f4, heReN(R%CY eal Ry-ICO é(ryl Rt @1GO- Lyl aCQerY -, R-CO-NRR')-Y™-,

a ahet | a a a
R '@%'ﬁé’é&wyfhj{&$%%€’laoa (S0 eyt sV R TS NRR s 50 Y *-SO-NR Rb’
Y oVR-90.- R\?I Rf xd ek ey, ocy[cﬂ-Nelk%e@o&NR") -NR-Y*, R° S-CO-Y*,
het er gar eter oa aLkeny hetgr oaryl aIa yﬁ/ .
R*-GEtEoar éf érl‘é Be&( R4y 0-0 0-CO-S-Y*,
%?{(? ISOP4. y*{ﬁ %gg ﬂ;}%?%ésp t@(ﬁ{le{—{ @a@’!ﬂ@f gr@z C&Xl@&?la@l Cealkynyl , or

eroary
is jbmeenoRYytalfdad ays Qﬁllﬂ-yﬂleml’fwécb cocloalkgll &y hetécycloalkyl; R® being a

by et P bet Ao A3 on 22, MELRL 08 S K M ther with R to
forrﬁ g! ?@ﬁbh{?ﬁéﬁ&@@'&{oﬁﬁl %?lhlégpéléycloalkyl R being a hydrogen atom, an

er oal ky teroa
optioailey eabsyitited ﬂlﬁdaklwmem exptlograilyo substitutert @jt@f,alklehyi or an optionally

oS S RS Y B a3l 9 Cteny o a

C(,ail&?l?ﬁhld Bgi'ngoa c?élbzilﬁ 1||i, ﬂ)?é{ero@@fééﬁéyl 2a12ylc9éloalkyl heteroalkylcycloalkyl,
yli ndo yl pyridi no, 2-
aryl40p’e®xtaiwl>yqulbet|ttyted hq;emalyl,ma(lyplh en)hpter@.ralkgl,, apd Y® being a bond, a C;-

b
Ceaﬁviq%%aﬁ? -6 glﬂérgyg C?/rcf}g gé F%H( iffnf é\?@ ISeIS% %}Froalkyl group containing
at 168t Sﬁ@éﬂrk&ﬁ atofl 8 kWeing Fosyible foeloae @Rmdre hadmigksy htodittto have been

het eroaral kyl refer to groups in which one or nore
replagedt byyBnoring Qrmiﬂmnesa}@msémﬁ@ ararplesed hereapaliad ggoupsctie methoxy,

il BATRIBFGT bRl BOgGHR PeckpARE g SRR oy

=NH, CN or NO2 groups.




10

15

20

25

30

The expression "optionally substituted" refers to
groups in which one or nore hydrogen atons have been
WO epBat®a0 each i ndependently of the others by POHEBHE$1002316
fluorine, chlorine, bromne or iodine atons or by OH,
=0, SH, =S, NH2, =NH, CN or NO2 groups. This 15
expression refers furthernore t® groups in which one
nor e hydrogen atons have been replaced each

'”meﬁlg(de e ol e B ag IR, i iogn i ehyaming. dighitpmino, iso-
pro ;&aetﬁgs Yﬁeﬂlﬁﬂﬁﬂﬁﬁﬁétﬁﬂt &Hfl%lr@ﬁ@ﬁ rQﬁédf))‘d)pylammoethyl enol ether,

tituted - d ocycl , unsubstitute
dlmemylﬁﬁhewraethyy C Idnablhyla,mmoghddst heatyled pmin@}da,ar wtyryloxy, acetyloxy,

t1tut Cl- C9het
metSOEEBAPYY IO R ESe T Y AP S R P e e D N Rgfpioarbamoy! and
N-nfHBH R bard Sy 1 AF uHB&dei@ied oA h¥eFodikyY gﬁiﬁfpsndra Quﬁ'ﬂ@ isonitrile, cyanate,

limts of a range of l'ength such as, e. g., "froml to
thiogyanatearisocaayate.nisetiaecyrnasen andt kglnitrile @roups An gxamplgref a hetero-

ot her word r [ two integers
alkyif;{ﬁlgrgm 153?%8?\?%%0 Ya mez%%{@ﬁg glg(r?p(?%ése and di scl ose
any integer defining sald limts and any integer

conprised in said range. 25 The(gresent i nvention al so
&bﬁwxp@é%mapyclpéllsyb{fé%rs &0 agewried pr pardially yapatpated cyclic group that

con&?r{gpo%lén% IPOIa:‘i ﬁ?% ?@E?feﬂ%)& i :% eg@\félﬁﬂlgt #16mSH FEF li‘trﬁ@ Sarbon atoms,

nunber exanpl e

preﬁefalbly ftomad (et iprefembly 3 ﬂoﬁp@es7bﬁn@yaibog afoms. In an embodiment
npl es for carbon i sotopes are 11

a parolahim cURABY A LENC ug@uaf o ﬁﬁ%umﬂ% Qf% n?Oa? r&ﬂ@T% ﬂaonds such as a
cvch I IOLTRR SRHEAINGRRAMAL A A ke ARIEpSn ic on o

more dimmsgdnl atomschavieabernneplae® ad iddpRadently of the others by fluorine,

PCT/ Q08/ 002316 23 th re. wthin . th cope af
chlorkg, [roguBs, O AHIEn E1og O Ulbezan st RoeNHRom o or N0z groups,
thus, $b24:88np1& cyche kefRie® SudhNasS CorCORMIE A cRhek ot 2 c{dlbhexenone or

as active ingredients in the preparation or
cyclopentizmieuFerthefr spedific cxmmlm of Hcyriealkfgronm isua ¢xsiapropyl, cyclobutyl

R T

decaq Qﬁ@ycllcg4 30018081, ¥EhEn ngropeﬁty&yaaham eﬁuoremlcmegsalt &t cyclohex-
uvants. Pharmaceuti cal conposi tions may
26@@6ﬂwmonally conprise, for exanple, one or nore of
water, buffers (e.g., neutral buffered saline or
phosphat e buffered saline), ethanol, mneral oil,
Thgekplksion ihbterdﬁyﬁbhhqyll sefes i adeyclondicyd @inynely ad defirfed. aboyve in which
gl ucose, nannose rose or 10 dext ra nnij t ol
one BF GRGEF e eaa'?IWaRtog S)tne st gems SRt reRres eiiindependently

of @%T e B?ut a?ﬁ&gne gﬁxg) Sn, SMEORL LdihiAC PHospHdrts @% sulphur atom

or g or presérvati ves.
(preFe:ablhewxygem, subplauroor nitrogem)t e hetemicyvlealkyl igealipehass prefigrably 1 or 2

oSSR o 16 S AAE ¢ OBOERAL S8 The cprsion
hete?énl%kgﬂ[e}? |rén)tfef:5t) hngfﬁgg"%ilﬁlgéhﬂo&é}t()ﬁﬁ?;infl gz%%’cfl\gl&gtglﬁfg #fory h8rogen atoms have
beemreplackd egetl independently of thglothers by fluorine, chlonne bromine or iodine atoms
or by OH, =0, SH, =S, NH,, =NH, CN or NO; groups. Examples are a piperidyl, piperazinyl,
morpholinyl,  urotropinyl,  pyrrolidinyl, tetrahydrothiophenyl, tetrahydropyranyl,
tetrahydrofuryl or 2-pyrazolinyl group and also a lactam, a lactone, a cyclic imide and a cyclic
anhydride.
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15 agent, an anti histam ne, a non-steroida

anti-inflanmmtory drug, a disease nodifying anti -
WO b@amretoe€c drug, a cytostatic drug, a drug w t PCERB2D$1002316

nmuscle activity nodul atory activity or m xtures of

the af orenmenti oned. Pharnmaceutical conpositions may be

fornmul ated for any appropriateaganner of 20

adm ni stration, including, for exanple, topical (e.g.,

transdermal or ocular), oral, buccal, nasal, vaginal,

rectal or parenteral adm nistration. The term

e AR RS Tap MOFIRASL A PG AP, contiih 3080HHIoalkyl and also an
alkyilpdlkengl 3¢ wllamy] griupah,accondamczowisinitkeel abavatdefinlimns) for example alkyl-

i nL.raocul ar riocul ar, .intraprbjtal, int ynqvi
cycfgﬁ@ﬁn%!ﬁ@l#ﬂ%ﬁwéma“(ﬁ?ﬂ%%‘“‘fwg alieppytigalkyl ond; llivgyleycloalkyl

o acti . , , ‘ . )
ol A IR Flo R0 plefratly dofairs RGN gipup fhat contains one or
twooing syssmsdragingrfefre Srted 0 (Bxefdrably 3nd, §,fcdrubeartfopratoms, and one or two

X le, tablets, troches, | nges., aqueous_.or oi.ly .
atkody AEnd; g rvagT v BN 1Tt B 8 SithoB i, e cylic proups being
optiehallysdubatitubdr d or soft capsules, or syrups or elixirs.

Wthin yet other enbodi ments, conpositions provided

herein may be fornulated as a | yophilizate.

rul ati.on, f.or topical Nl ' .
b5 e R SO gl s e hove
whith 68¢ sEmbreOfprefkiably BQ ei¥)datbonasomsibdvedeeh ueiacet each independently
itch). WD 2008/ 116620 PCT/ EP2008/ 002316 24
of thsnplhsrs: bynan i IryERReBitFogeN.o SRICORs seleRiyms phogplorus or sulphur atom
i ) .
OB 5583y BT Ul 8Lty coin 1
or 2pfigs sysiemyghaden fion B tod 0 ¢prefevablpBo¥ $le6 apPeahg agnanand one or two

alerf%?%&kl),lsqikyx{y F())ijl %Hq%ﬂ&l g;rq%%lfs Elta%lﬂ§§?ogtil Ig)&r gta@gatrli)cyneatoms. Examples
of Rtk %&%ﬂl &re eiﬂ?}lﬂét@f&?cl%ﬁ%l A1E IRdidrbaRI Galk Gyl t dRenylheterocycloalkyl,
manuf act 5 tablets. S for

ure o uch excipients i'ncl udée,
alkymyedrecyclaadkytl, dhdteroatkylcyeloglkyl, c hketcraaliydbetbrantlealkyl and hetero-

odi um _cafbonate, |actose al.ci um.ph hat e.. ar

allodR PO SFAKTR L3F. ¥l GTOHPE RSk FPHP AN SgPaig and saturated. or
morRIEML 8r Rusbaturf@dn starch or alginic acid), binding

agents (e.g., starch, gelatin or acacia) and

l'ubricating agents (e.g., nagnesium stearate, stearic

ﬁg{gdeﬁ(%eg%igilc 'leh tégv\t%steéi L é)lﬂrgaglctj%&g@:ﬂgag cog{air}sh&}é or more rings
con@Birihg ot 8itb 48 rafpdcabspitptrisppretetabilidrohd) 6 to 10 (more preferably 6) ring

gastrointestinal tract and thereby provide a sustained
carbgatatemns-olher expressieg eyl der Askireters furﬁwaﬁm t@ graups iggvhich one or more

i u . .
AT AL L U RBAP P Gy oy S, o
bromirgl orupdingeatomk 20 HyeOpl, S3EVHg @GN dra¥O, gedugisi Examples are a phenyl,

capsul es rein the 15 active ingredient |s mxe
napPph Bippen e iogpRenyh ARUAYL ¢ UmgoPReEE e iy B REa group.
cal cium phosphate or kaolin), or as soft gelatin

capsul es wherein the active ingredient is mxed with _
bt exxprassian hetdroargHrefens(te. ap aropetiagroup that Iconfiaing one or more rings

ol 0 S S R A o o
atord® atidi dplifs bR of B rERprefasilyine 208 @aedHEen, nitrogen, phosphorus or

suspensi ons. Such ex0|§|ents |ncfude_suspending
sulphyening atems (prefyatly r,c ron Ny e rexpreasipy hgtesoaryl refers furthermore to

grmﬁ)%t iplyvlvl%gix lolrjlla ot (reriorQ ¥1()j'<r1r%%rer(1) %Yclmnseltlar%l bcegxll lréjﬂlgcse‘a’ each independently of the
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sodi um al gi nate, pol yvinyl pyrrolidone, gum tragacanth
and gum acaci a); and dispersing or wetting agents

W@ eqog/1166p@t ur al | y-occurring phosphati des such BGSI/EP2008/002316
| ecithin, condensation products of an al kyl ene oxi de
with fatty acids such as pol yoxyet hyl ene stearate,
condensati on products 25 of ethyl ene oxide with | ong
chain aliphatic alcohols such as

ot By PRBn SR T BFVRRE CF 4PUiBS FGRS Gt DBl “Rb-oyhir Wiey N, CN or
NO%&S@FZ EQaﬁpleQ Gtk t@gﬁﬁa’ﬁ,h 2@i§1i@a&bmz<39ﬁﬂaﬁ&1?z$?§%gﬁﬁ%lyl, oxazolyl,

ate, “or condehsdtion products ‘of e
triazotyld ¢etuaizolyl, pizoxdzalyl e stdezalyll éndolpll benzmidawolyl, ayridazimidquinolinyl,

.hexi t ol hydrj.des such gl.yet hyl ene sorhi.tan. ..
puripg PR TR By et HEY SRl BBt oRsinoliny.

or nore preservatives, for 30 exanple ethyl, or

n- propyl p-hydroxybenzoate, one or nore col oring

dherexpressine apalkylpreders ftb sav graupgcaatpaning , badim cirdnandoalsomtleyl, alkenyl,

sweet eni n nts, such as sucrose.or, sagcchar, p.. VO
alky3g 41406 6361 OREY) EERTa oS Tce S ey i ZREVS Helpiiemragpch as, for
exardflef @u,e%ﬁylk&mpwmgnﬁb ea@xéf/femslk'yn gagtiyelatkehtl, alkylaryl-

a vege abl'e oilcﬁeig., arachi s oi olirve oil, sesane
9a

cycloalkybrand calbylarylesiclgalleanyl rgreunsi ripeeificogramples of sarpikylsi are toluene,

araffin. Th i |y suspensi-ens. i Qed: o )

oy Bl B B MBRE S R Tefintene, s, iy

napktfihlthe, ind@iie, phyBedRIdpREtyhgaithénes dotlohsxylptaesel, Siorene and indan.
forth above, and/or flavoring agents may 5 be added to

An gralkylgsroyn) prefasttly rontaing @parst tWih gromption riggsyysteansohks or 2 rings)
e diii it
coniol SRLEMECel i, LA Bl o) s B AA P b o
con@iring fiesn $wrtahl 6 carbonpatemaraatioon aytloatkyh@uagueontaining S or 6 ring
suspensi on by the addition of water provide the
carbepfQfs-i ngredi ent in adm xture with a di spersing or
wetting 10 agent, suspendi ng agent and one or nore

preservatives. Suitable dispersing or wetting agents
The esprepaon hetgroagpdkl seferetocarearplkiyt grooplag definsdkabidveandyhich one or

oG o o A e T BB S ety of e
Othet%ﬁ 903?% OX)f%%ﬁ,r TRE63En! CllicomO NeRAlNM, 0 PRospaYrud] HBrdie orNsulphur atom
e

ormof ol l-in-water enul sions. The oily 15 phase
(prefragblis eoxy gom gt pibir eoronitrogen)g that g ity sapitp gspupsr eiHaiging both aryl or

0i 1), i neral _pil Q. .1 1 gui raffi
e SRHER) R T P RO ol P andon o
cycloalkyl glops BCadébrdange Gitiehé ebgie, definitionaCAdieterodralityNroup preferably
tragacanth), naturally-occurring phosphatLdesé%e.%., .
Contgiis QNET TWECRIORIHC rHIRSYSteaSellsOTod Tings) Gontaipiggdram S or 6 to 10 ring
ri om.f Igs, i [ .
cartP GRS T o ALt 0L AL Ay SBRRS P BRipg 1 or 2 10
carboh diént aad/oesicgcloalitgt promg dontamih@tor anng sadbod abemns,tlol2, 3 or 4 of

20 with ethyl ene oxide (e g., .polyoxyethylene sorbitan
thosgSARNoB S MR ReAaeBl Srh gl T EPERHY oY eada by gen, sulphur
or Bg{g’fnqbg and/or flavoring agents. Syrups and elixirs

17:) e formul ated with sweetening agents, such as

Gxpmeles| of hmtapgratiayd groppscark  arglbetor Loarythegtarocyeloaligd harylhetero-
fornulatio al so, ¢ ri se, qne Qr,. nore, d | cen
cycloalienyla s ppdakyREtTaEloafkihg. el Brteralonfigh g akynylhetero-
cycIBARYL, Sy SIRYMRIASE clFRIkeRF], heleroakahlRdl, ﬁl@fe_rda?flaikeﬁyl, heteroarylalkynyl,
topical” adim ni stration, such as for topica

heteagryiheteraabsyls o hetterostylaycloalkylic o bhstereampicaelealkeryich keseroarylhetero-
cyclIOQIktyEe %?éroaﬁgfh%lrc%})c%%ﬁ(efn% t%@ie?o%lrylalkylcycloalkyl, heteroarylalkyl-
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adm nistration typically conprise a topical vehicle

conbined with active agent(s), with or 30 wthout
wa@adastii@eal optional conmponents. Suitabl e topiBel/EP2008/002316

vehi cl es and additional conponents are well known in

the art, and it wll be apparent that the choice of a

vehicle will depend on the pappicul ar physical form

and node of delivery. Topical vehicles include water;

organi ¢ WD 2008/ 116620 PCT/ 0 023 6 26 solvent
hetes@@ﬁloa&eavboh&eser?ey fhetereal E%a? aiéy% sopFEiopryLhg teea’&wfcycloalkenyh

G AP B s o i
groupsiieitigesatarhtedat eionoadi- ar iaumsatusated. éipesifia mztanm'plds larees tetrahydroiso-
R o pa—
4-e1§§%§;glgxﬁeﬁolss oéwsmgyﬂmlahm W as mineral oil,

ts’ 5 °of natural “or Synth origin),
phosphogl yceri des, sphingolipids and waxes;

2! e e BB e iR RS, FEAS i cvtoato,
aryly Bk@tddrfl) ardif dhadnQeRERON1 Rakedo @6@5' 1@' WhiRHCdheaSr more hydrogen

m cr osponges ‘and pol ymer natrices. A osition may
atorfisi roff Fraich | gropsd baen easy rfmbacedmnbdnmeedem poEdhg @thers by fluorine,
ve .t he st.abil it ere
on e bR SuTRiAubY e oF LBESH. SR A AR O froups
agents 10 emul sifyi ng agents, VISCOSIty adj usters,
ling agents, preservatives, antioxidants, skin
S&ﬂ@wpmsmn “enienblarsgbstitatied? trfersde £T%HR§ ig ygtigh ABe| or more hydrogen

RGN oL P SRR o, o,
bromﬁﬁabﬂmﬁhﬁ lafohs Bf &8SOH, L-eMdBH, ]?%NHQWGINHWGN ror( W@, ) groups. This

Reni ngt on' s Phar maceuti cal SCquﬁ For mul ati ons nay
eXPESSHR iTefersrurthsEmpre 0o §TOURS, ih WAMCTH OB % yRREE iy &%aepu%@é have been
[ I -
epfcOELR, AL ALARPR St ) LARRANERS, €LY, unsbsined C
Cealk@nylc apsulbsemuted\ dipm,aihynyﬂ o unsubatt futea @ﬁ&etemaﬁgw @dsubstituted Cs-

Clo%lgi/q%iligﬁt é%é).‘ﬁ?égptg Si gé?c%rgsg‘)féga dl n%,gb lﬁléffds%xggp\()&j’& sunsubstlt"uted
Ci- ?ﬂ'}é ﬁa}gi hﬂéﬂb@ﬁtut&f@J &l c?,l 0P ﬁﬁﬁﬁfﬁtlﬁﬂé@l GKC\heRidahdRyl groups.

I cal appearance and viscosity of such forns
can be 20 governed by the presence and anount of

SR bR TR a AR RR A PP Rt b RpBRMn'ad £ 12 trom 1 o

5” Iﬁ&ﬁrsﬁﬁ yrialha Rel cemranty,ar 8, 4 ands| it etiefsohi| sny funge defined by
StICkS or in partlculate form solids can be opaqu

twogtegers g3 phieitly mensinacd [SUNeATA LY Gorapfise f@érf%l%ﬁlwe@wewg@r defining said
fi I I I'ients, fragrances,
llmlg?/mesdfézn Ilg{re %rtésg?ﬁﬁ{siééélg%afanggg and other active
ingredients that increase or enhance the efflcacy of

the final 25 product. CIeanﬁ and |lotjons are ofte
FRiRresent BIVBHEOTRASE remprisgstabispiogenal atogns; of the, described compounds.
C at
Lsol$bESA blokis AL 8 kAT AL ERBEL by TRHeRE: ARBM Enbers. For example,
tritiaml arendeniteramal awd Sotwpes yf hytjroger. dxasgpdsst for carbomddtopes are ' C, 1> C
meisturizers, enollients, fragrances, dyes/colorants,
andpr servatives and other active i ngredi ents that
i ncrease or enhance the efficacy of the fina
product. Gels can be prepared with a range of )
\Zillsctbsnapmas; ufer omcbmpokmgOOf)formuéﬁh (i seirs pharmagolpgically acceptable
nu|

e P ST Bl s 9o ions comining

enul sifiers, noisturizers, enollients, fragrances,
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dyes/ col orants, preservatives and other active

i ngredients that increase or enhance the efficacy WO
WQQo@8/11666620 PCT/ EP2008/ 002316 27 of the fi naPCT/EP2008/002316

product. Liquids are thinner than creans, |otions, or

gels and often do not contain enulsifiers. Liquid

topi cal products often contain2sol vents, enulsifiers,

noi sturizers, enollients, fragrances, dyes/colorants,

preservatjves and o r active ingredie
the sarp¢ é%?s\!ldﬂé‘ é‘% ﬁﬁ%@p ‘?‘ﬁ PTESERS ’E‘XE‘%F%& %ﬁé’r?ﬁeﬁ'a}nvemlon also relates to
the FUSQ BfChose c%Hiptoﬁ.PJlse of Bhahihi @ %sf&rtlvgslﬁgfeﬂletn%o i#3he preparation or
ormul ati1 ons rnclude, but are" not limtéd to, ionic
mamlﬁadmfofamdlcaat@ar yl al cohol, non-ionic emulsifiers
i ke pol yoxyet hyl ene ol eyl ether, PEG 40 stearate,
ceteareth-12, ceteareth-20, ceteareth-30, ceteareth
ghhe ?ﬁ@llmacgﬁ%ai- BOmpbaasRt Rcavathg 1BtNE fre¥dnt 4 RAFiBA Gomprise at least one
Sui tabl e viscosity adjusting agents include, but are
compotind iofiiforathila ¢) andoopienally, ote ovimone @srrr@r snkmancsm gxcipients and/or

adi RS SemAcaI s S AdgRtiPal) BB, R Sampls, gne or more
of Wilet, bREES\RY,, neafral hiffere®sMing oF )ﬁhosgﬂihtél Buifeged £hli@€), ethanol, mineral

conposition may be formed by the dition of a gelllng
oil, aypgatabley e, dyneﬂwtsgkfmde nearhghydrates |(g18osalucesehymannose, sucrose or

o b g P B A o A P ics s a0 i,

antibyidasyy whemihge tapatitse hllldh' me EDBA bore rglmaithmmaro rana/be d preservatlves
15 glycyrrhizinate, Suitable surfact ants includ

Furthernors: ong o weeretShemagtiveringredicpisnmex (bt neqdomt& bsnlacluded in the
I

phaficHica) SUPBSHERS Broviddy ISARPEGE inGc ihBiEpRlnds of ghe invenion

maypmiv)aﬁtagb@isty E@ﬁmphiyyd;m barhBin8Gon WahraarEirxtibldﬁEAantl fungal, or anti-viral

cocam de DEA, and coca ol e bet ai n
age@oea@paotﬁﬁteme BRI BRI B, it fgease gpedifying anti-
L?ﬁq[m?ﬂdg" 3 Btb&hfc aHigI Al RudWthReh déaie thudt e hl'cﬁwttf Hio‘aﬁiatory activity or
ormul ati ons. 20 Suitabl e preservatives incl ude,
mixaures ofcthe bfordrhedioned. anti i crobi al s such as
nmet hyl par aben, propyl paraben, sorbic acid, benzoic
acid, and formal dehyde, as well as physica

?hﬁtl%dcb&t%ﬁ @d?ﬁi% A drRX hi?b@'mb‘é Sotatulaed Viok aghyn %pr&émitél Mhanner of
or

ascor bat e/ asc ic acid and propyl gallate. Suitab
admimistgation; de¢ludingc fQ;dexamph:, topicah 6¢-& itrAnsdarmab or | egglary; oral, buccal,

nas. 1C \%ﬁ%é{?ﬁrl] dre 6P (2 grﬁce g SQr%ltlglg. 'E}ﬂ:dte{rﬁ E)lalten e%ltq% used herein includes

sub&uitardeals, e 1n&€@érhia§3 nt ﬁltﬂaﬂﬂdcuﬁﬁ l(agol |1ntra¢remhs)L , ihteaiohdcalar, spinal,
| anol i n derlvatlves chol esterql, petrolatum
intracsamiale inttathegaly b@?ﬁ%ﬁ@ét@“&ﬁﬂlahlﬁ‘é@éblt%t !rgrasrngﬂaAmné intraperitoneal

mje§tgcﬁg E%&f\gag éﬂ%%cﬁ a? i d@é&dgﬂ(exFP%evﬁkgcl’ﬁﬁg&ue llfg1 Pehff embodiments,
conqau"smabd n atﬂﬁﬁrt suitable fongxradlse rares prefdreetd. Sayh lﬁ(mnsmnbhlde,dfor example,

in a top |? formul ati on |qclude but re n i [im.t
tablets, igpiits 19AEBES FOBRE BliftlY, USRS IoBS Afrgerath ﬁ‘mpgwders or granules,

alyrl lof ABGR! SwWitht HEN YRR Sembodi
enn?§§%.FQ%FPE%Oﬁ%g?%%ksaqﬁoﬁgﬁﬁggd her bal éxtrgcts suc?wln odiments,

compesitihasrproviidedehareiacin}y bbiforeulsted xasi plyophiizateuFoenulagon for topical

adefQSt%gﬁ)%/ %nla?ﬁ%e prce:}—/rr%ﬁz 098/099 a%r? 1c%nd1%10ns (e.g., in the treatment of skin

—

conditions such as burns or itch).
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agents, chelating agents, filmform ng agents,

condi ti oni ng agents, propellants, opacifying agents,
w@kboadpasss ers and protectants. An exanpl e of aPCI/EPZb$/e2316

topical vehicle for formulation of a gel is: 5

hydr oxypr opyl cel | ul ose (2.1%; 70/30 isopropyl

al cohol /water (90.9%; propylene glycol (5.1%; and

Pol ysorbate 80 (1.9% . An exanple of a suitable

B tiofs Mg Be g8 ik Bt &t i mponents such
%Ee@r@n(% YRRy Havstin (§9£ge%@ cﬁl%rﬁ%@aﬁerﬁﬁ hagel piske R?rf%agents in order to

del oni zed wat er ;. P75 hydroc on
pro‘pdo pmipbdmg (and BP}%tablAl prqperat;enﬁ sT%hletS bgonfgingthe. agtive ingredient in
cal des, 0 el iver COUPOS|
a3 g ool Gesmiae Rhoib BRy3fie £ RRRHE kg manutucture of
tabl&3! Qﬁc}ﬁe)&libdéri@ Fcladep fbrCadagiplé Uhdit aBuehts (0f NealtiubS e bonate, sodium
swab, stick or brush; spraying (including mst,
carboatss bictase, ¢aleitms phesphatg)or sedbippehosphple), cgfengating and disintegrating

oG B PO 20 LG SO0 LR, 8RS scaci s

lubricakifd lagéritsl (4 @F magfesium I&dﬁtdmieaﬁdmm os tale)t The tabtet@may be uncoated
transdermal patch. A pharnaceuti cal conp03|t|on be

or they mﬂ)’abfésoaiéd ibHenosm teshnigres foodelay idisintegratign ag tion in the
gast%fi#ﬁ 1na? tr;?c? Lée}ﬁi? Irtl'gaef'lﬁg pOJl ggél%%dﬁg&% ra@ﬂi@rh RAEL 1aCWrREs 3f>er10d. For

examPhp iar ke rd;latycmduehabsuz:h d%oglycenhlahmhos]crafeoomglyad:ﬂyb distearate may be
t he conpounds provided 20 herein may be delivered via
emI%l?lXFd'r nhal ati on net hods known to those skilled in the
art. Such inhalation nmethods and devi ces include, but
are not limted to, netered dose inhalers with
rﬁbupelatlamst forserehuses n@FCQsy belfpresonted raspuird petagint ¢apsules evherein the

ysi ol .ogi cal | nd_environnent.all ccept ahl e. her .
actfie ey by kel PE Bheinen wd ket (R eGuf ob0ihe, calcium
pho%ﬂaté SOREOIR YorPRWIE gdlathibapstles wWhdree HRsadtiveahprelieaf & mixed with

erosol formulations for use in the subj ect net hod

wateryqrianatil medingl (ede mnwrab dinhidrpagattis gF phve @ik s and
co-solvents and nay be filled into conventiona
aerosol containers that are closed by a suitable

NMRfuHLd Gustkh¥ibns |ddhelithe CRAPO Shiiedizat(SRYn Calfkiuse w1th excipients
liquid or powdered conpositions containing the ac i
suitablg rfegiten mankEactuse of adueal BISPERSIQNSH FUFh LXFigiFnih iclude “suspending

trapr I [
R
sodal@s a&ma‘ﬁ&u;t(ﬂjmhﬁylbyquhdbneo lgpmsuragaoalﬁh (andrguns @cadi@); and dispersing or
active ingredient in an a har cal |
wethpg R (¢es- 1 mCC%W phatigfs Suef s Jithin gpidsasigion products

A I AT 0 i o

of thmpneo oxslq uweitlz doree Chean etiphaisudlcoteds suehags hﬁmp@v;g@thylemoxycetanol

cong%\g%{l] rhgrq 8tsccéfn ﬂ.ﬁﬂebg r(‘)%i% \gﬁﬁl s trestgflsu ‘%Id %{?ﬂl Cfa‘cty acids and a
hexRONMARS 43 ]?B’l 6)@ehﬁfleden§b@$1&q ﬂléﬁdbléaﬁe o oh@érisaton iéflﬁﬁcts of ethylene
Sui tabl e Tormil ati ons, wherein the carrier is

oxids vyith gartfabestersdlerined; from fadh acids and hexisl @hlédﬂdfs sugnas polyethylene
sortggxpd%(ﬁ)rg({%eaagef) n‘gﬂléeOélg {sﬁ%}:sehfllﬂnd g? gls?%gr%?ﬁ‘ﬁe Bhe 81l Jane pﬁ'eservatlves for

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.
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Formul ati ons or conpositions suitable for nasal
adm ni stration, wherein the carrier is a solid,

W0 p@BOU®2@ coar se powder having a particl e sizeCT/EB2008/002316
exanple, in the range of 20 to 500 mcrons which is
adm nistered in the manner in which snuff is
admnistered (i.e., by rapid 19 inhal ati on through the
nasal passage from a contai ner of the powder heI d

cl.ose up to the tabl e er composit
Qi cmeknsiops ey ot R b PewendiBRAt e BRmib R vegetable
oil ?z & 4:8Eni8 Gl Vhvé BEI SckaRBloif BPESSAH Yil) Blt ﬁf H‘r?ﬁ%@raWoﬁlhsuch as liquid
ctose or oOther Inert powders acceptabl
paraffit.r Bier aifychispénsiehsimayscondain @rﬂuclﬂrmn@ ogeit rsu@omspmwmd@rd paraffin

dgi ni st.ered v er oso enser,
or et SwéeEriBkatte el s ISR orR ARGV @5t Bpygipe agents may
be dded l?@pﬁﬂﬁdeegilaﬂaﬁteoorﬁl 91%}5&1%&01155 SubRsuspensibHs afayttepreserved by the
capsul e and wder out in a steady stream
addﬁmnmﬁbhenﬁ@muhnhamhms@ﬁmﬂnph@ﬂnaceut|cal conposi tions
may al so be prepared in the formof suppositories
(e.g., for rectal adm nistration). Such compositions

‘Diipebsﬁble rpRaicedaky ghinkled Guitdite dorlgreparhtiond of dhtaabédus suspension by
non-irritating excipient that is solid at ordinary

the additien af wetes priide theacive ingredientdaradmiiyre By ‘é‘ﬁﬂﬁfémg or wetting
agef} Susbblding BEHEa80 SnlBL bndel plAEVERELU Sl Bl-BESR /I uctting agents
and bsﬁsb@{dlﬁg’l Chgpis y sriehyxennslifiidy o9l thosePhbreadyc andritivakd above. Additional
conpositions may, be forpul ated as sustai ned rel ease
excipisng Pgh asriwvegtening, flavoringapd caloring ageris, may alse 2p grfsent.
that effects a slow rel ease of nodulator followng 25
adm ni stration). Such fornulations may generally be
ﬁhmmwoeutim bmgpmhbnslqnwyvalso be um tHedgym axf dilaidrvates¢reulswns. The oily
by, r exa rectal or . subhgut aneou
Pha@?%ﬁéﬁ? atvegs: g’18 i g i e Qi g earashs Dy ﬁéma%‘@f piL -8 liquid paraffin)
or alRixBRE tiRdrédt: SERibld %ﬁlsff?fng%%@nt‘%ﬁdhhdb FHGAILG YoButkiak gl (e.g., gum
are bioconpatible, and may al so be bi odegradabl e
acagja efregtabltyagabmltlﬁ)o matiirally- -oecupring ipHesphatidese(eag.i wey ;}oean lecithin, and
const ant

I I
N T TS T e ——

morfo¥at)| Adi @ndeAasE protess, off lﬂirtuﬂk%tﬂ?i derivddefromt Rtt9facids and hexitol
i mpl antation, the rate and expected duration of

witly @ﬂé’é@@ awdetqqeg naelypryeshylente seibian tnereleaiely AR redaylaign may also

L BRI e 02012, 3 o

by BK or anal ogues thereof, the dose of the

b|olog|cally active conpo nd according to the
Shps ang flixisg mgy by T ToRniHAtRd BV i Wep eHNEAesRs W&b ap glycerol, propylene

glyc%gj éb?t'aﬁﬁ Jrosuhfbgé VédieformBikbhe HR §tatso é\&&lge@e SRITHP HRAS demulcents,
accor present |nvent on are generally
pre@M1ne$ﬂevmmg ageatstdmdfoapemngagelyts ef fective anmount.
Preferred 5 doses range fromabout 0.1 ng to about 140
nmg per kil ogram of body wei ght per day (about 0.5 ny

U% QHEs fad Wforﬁﬁ'ldt@d”foxp%ald&Woplc-ﬁh admdibtyatidas SudkBys for topical
dmnistéred as a single dose or in a pl urailt of

appu@mes toThe sb:mmmuwusam@mb@ncsa guchiagin thengye. rfwymbbtlons for topical
i.ned, wi carr Lerj.als .o
ad"’é‘i“ﬁ@?%’“d%b‘:agyfcé’mw 4 top a*gssn%bdntﬁﬁ 31[ AR qgent(s), with or
withoue ad@iflona ptibha déﬁfﬂoh@ﬁth %ulﬁﬁﬁzetopﬂ‘calaﬁhﬂlélbsﬁﬂcﬁiddﬁbnal components
Dosage unit fornms wll generally contain between

are el ngbouin the ag, ansl ispolltbesppanent bt e cheicend a vehicle gvﬂl depend on
the g%gl Ea} gSlCAI Wnl #dbﬁo&@ g{s [it?ﬁ\%?? TORV4 \We cléshﬁElu%iP Svater; organic

dgdl TPED nds e any particul*ar pa ent
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depend upon a variety of factors including the

activity of the specific conpound enpl oyed, the age,
whoag/1veseght, general health, sex, diet, tinme PET/EP2008/002316

adm ni stration, route of adm nistration, 15 and rate

of excretion, drug conbination (Le. other drugs being

used to treat the patient) and26the severity of the

particul ar di sease undergoi ng therapy. Preferred

npounds o e jnve mﬁLI hav ertain )
solvswarmeo?sea{ceé& e opinned Sisionronst aihoelr lvserine glveols (e,
t a i ol h
butsitle, MoBréif8tor prbiiEhie BB oBNAILHGE eRiohEl (o1, Nandilh uiies of water
and @agarpe salrvdnxstdmdrrapeunes @élolrganecf fs@l&cntv sutteaealeobél andeglycerin; lipid-

baselgrxggqeag]g SH @Sf %1(16 Q eiéégegé H&ox%gl J succf) as mmeral oil, and fats
of daRlr&ll 6F SRlthatic @HE ?Oﬁﬁ&bﬁog}%eﬁﬁeﬁzsphﬁfgﬁﬁbﬂg SandNwaxes; grotem—based

vari ety of applications, both in vitro and in vivo.
mat@fals suelptasr colitgayomids eelatine @rlu:pngbmdt matesialss épath non-volatile and

volartli%sem%?lyfi{ogiéygg b(%geag ma?eéllg;] t 8 rgéé)geg%%eru? H&gﬂ?g matrices. A

conff)()sﬂtlﬂn Yha{OfurtB¥r Blude ©apop Enoré‘@@rﬂb@ddhts( &i)aptwaullﬁhpﬁ)ve the stability or
herein are preferably adn1n|stered to.a patient (e.

effegtivemasen pf dhel 4pplied fopgplp@gql,| §uc any sabglzb@%ggﬁ@tsﬁ\pgqpppdlng agents

em RS, RS Y b D RER) W, s

penéRfiohatthmcass anclstugizére adie spsteineditreleasee mhatentalar Examples of such
particul arly useful for the treatnment and/ or

COMPEBEEH @F D AeKHBES AN N%rlgtﬂgqllgx”,l’ge Extra acapoeig, (Pharmaceutical Press,
Lonm)r? 9@% 5' %m@&eg% g(%gﬁr:l%gﬂ@ 6 qglaﬁgdegf) 7% 08RG ARES 1160m§ﬂatlons may

responsive to tion 1 ncluding skin
compriser ascmicapsndestli seds ess hyadroxiymethgbsl;lulosm ubh, gelatinamicrocapsules,

and regpiratary di seases; trointesti.n dlseases
lipopgrogsh SI0gEI R GRBRIoTen TS L EGPLEEs of DL AP

tract and ki dney di seases; diseases of male genltale

organs and female genltale organs; diseases of the

hsommwé foymulatipn meaybel prepated i ge variety ofi phyaisel fermssincluding, for

exalapﬁe alé(?s’s pg%stg? ﬂ(‘ég%ﬁﬁatﬁgﬁns,nfgﬁ}g%gée ;:/ é)g)l %gr%s giﬂeous liquids, emulsions,

spragb Sé?fddghﬁ pﬁb&%u'mkﬁﬁ}%ﬁ@l appedraibedai aswasityalof eyugl forms can be
i sorders; pain; infectious diseases i nfl anmat or

govelingd by dhe prqsmqgrané@mqmmnélggﬁeaﬁ% embtéksgoswaq%e#egé) present in the

e sty SB35y TSR B b ooty o i s b

or sticks, Sorvirt Parfictilag fures eolids icary dot opanquée fmattrdnbmrexﬁmandl ru]imonally can
accordlng to the_invention are used s or éﬁr t he

confaithufakvenise mulfiersdi H@ﬂ?&%‘ﬂ%eésaag"ém Rentper granefsy dyes/colorants,
pres% '3953 %%d: oftief Wct\}\j/] u{@ dlérﬁ Qa%b%r%fnhﬁﬁl?c t‘ﬁb%?ﬁ@a%? of the final

tions can essed by t
prodl&ﬂp@t&ﬁdﬁs afid tlbtorsr eseoften Bmﬁﬂ:rl tonofmranbiﬂner, aqh&emng mainly in their

viscpiiReh b e et SiramsoREN OF e ihdrensbiseR oebEies §ad pfen contain

emlﬁﬁﬁ% Is§&BREChnd lvﬁsdmwlaﬁfdsﬁﬂg agentsN8s Wl @é nhdiSturizers, emollients,

npounds according to the presént Invention in
fragsqees, fdyes/cotetdnts) presgsyatine fmda@hﬂjﬁctllé% ingredi¢nis thag increase or enhance

the S5er. af P 0o BBk Bt ipleh SRl BB st isposip, from hick

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
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is not limted to, disorders such as skin aging, skin
ef fl orescences including pressure sores, 20 decubital
WwWQk@snsee20 rritated, sensitive and dysaest het i cCPGRER2008/002316

erythema, rash, skin edema, psoriasis, eczema, |ichen,
bacterial, viral, fungal and parasites induced skin

i nfections including furuncl e27 abscess, phl egnon,
erysipelas folliculitis and inpetigo, lice, scabies

es _si npl ex, . acne, exantheB?@nderwa [

of theerab e ChldEs &@r‘ﬁﬁ’ﬂ‘?ﬂhén CERRS, [pHlont it 415 nd often do not contain
emugsgg tlf'éh%upgﬁh fbduIts Eofted Uskfiftain T séveiX P eRRNGAER] -moisturizers,

-6) 25 neurodermatitis, radiation
emoﬂaamsg é’nagtamném dws/@iomantsupl;eservaimea @nd other ectiveaingredients that increase
EPO6G , Fri | munol . All ergy
or egRange Wcqu%OB%aI pﬁ%duc 39 51 Luqui n, E.; Kapl an,
A P.; Ferrer, M din. Exp. Allergy 2005, 35,
456-60; Kaplan, AL P.; Geaves, M W J. Am Acad. o
Beitalde emulg5 fosese B7OpRAL foqmul@tiaasai@b)de bgbarﬁemt dimited to, ionic

osis, tis | ceration £ sis
emq%ﬁﬂascqtmlﬂ?(ﬁ@llj MRS e%ﬂﬁarsﬁhke] ﬁ)c}iﬁoxyg ll'éne oﬁ@y] ether, PEG-40
steaﬁl\ﬁlféi’\’ade'&e%ﬂthw IEJ c&egeﬁ%—&@sc%&rg&—w Sd:%tgdéag@mtzéémg124%6 100 stearate and
glycrped E?pa}a&: Sultat')liem;\g:éplg ad;‘ustmguarggg{@pg@p&e bbut are ny limited to, protective
f t Qi t n
Cou%lgg ausgélgb ve%‘%ﬁs % a o e eﬂlylﬁ%ﬁhﬁggghggﬁngl aff gum magnesium

alunfiatiin sil¢ht)ailaval ﬁlicx‘dﬁygﬁﬂﬁ{elﬂﬁﬁ I)@ed%@iﬁ/ pRAOGE/MA23M6 pabditate. A gel
Eye di seases: Wthin the presen lLication t

compegition 1B Se Sormasd Sirphe saddition p agteling agsnf s qsoﬁntosan methyl
a 0 or c S

cellﬁl@%é i IEVIE%ihﬁiés% hgﬁiﬁmgp ch:d?}folscﬂo%cﬁagezrélyc S hydroxyethylcellulose

hydwxgpltolpylcehiﬂpse or édyidrixtypsopyhsethykélldesedi soanbemsr suoh asmmoniated

ret i nochoy ai circulatory, 5. disorders, .pbacterial
By PR SRR SIS GAhidm it 74 S! BHegy . noftonie! Smphoterc,
ionit ahd EﬁBhﬁrk%rfaéﬁﬁﬂsnP&aéxﬁﬁl o onPbEAREIHT divhethicone copolyol, polysorbate
proliferative vitreoreti nopat hy, macul ar degeneration

20, mmbﬂl’d‘eﬂ@o ap@ysoebate &), polysorbaie &I@gl@n@nadﬁ: dMEAngocamide DEA, and

cocq:p]@r, 5}5% (Hg%lr Régg{neg ?(g(fz%{l %]%Crgfp( %l%ospg%t?c? g P(f’ti 'd?l egﬁ’uen% chloride, and

amreHin@ahurehul faftina e Bé G8A witif edpiadal mmmarmal h az e
ker at oconus, gl aucoma (preferably open angle

gl aucoma), nyopia, ocular hypertension, 10 ocul ar
§ﬁfﬁ%§% %%’I&%nve%” %&ggge%lutc' ar®Y ol | Rl S td & agtlrmcrf)blals such as

subcapSul'ar T1’brosi s, posterior sSubcapsu

metRylp&rabért Spropyiph@ben) sarbjes adidf bemmct taicitls arﬁof(nﬁmldehgdee as well as
after laser surgery, subconjunctival scarrin a%}er ..
phygipal tahihizess P APHOXIgRNS SPQy 8% YiRmip; ,r@&u“g’[luaﬁ?jgﬁ‘t‘t gscorbic acid and
proéﬁ \%ha u%ﬁgn@@rﬁb sglgﬁéérlnbﬁﬁg Chi dt?zg‘gaﬁsdgg IHﬁ'é(f]% lacthc acid and other
hydmxgsamds apgtlthemt safts, glyeemmr propelene dilgeds esd butylene glycol Suitable

oSR3I g esoa,
1sos{e‘3f)ll rtfHdaff addGirR¥d ViR aSuitBl frainindedaal calbs #elide, but are not

hedri ng Ioss Mout h, throat and respiratory diseases:
limividk thj AD&{eRpd dedd aaé ;ElD&;@tYQik@“t Ne. »-€Qther susiable, additpnal ingredients

t hroat an rsirtor e S ut. i -
59 e RSl 38 P8 RGBT uBETRERE s Il sbrsives
absétbaits raﬂﬁm:@“dgeﬁtsrrﬁnﬁ sl Ageraf) hintl-stait peARPastiihgents (e.g., witch

arodontltls epiglottitis, pharyngitis

haz¢1aa5¢ﬁlg<ait andchesbali extragtsrsich ap tchgmor@dm%ﬁa% binderp/gkeipients, buffering
rhinitis including seasonal allergic rhinitis or
perennial allergic rhinitis, rhinorrea, sinusitis of
what ever type,
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etiol ogy or pathogenesis or sinusitis that is a nenber

sel ected fromthe group consisting of 25 purul ent or
woorpatask@ent sinusitis, acute and chroni c si nUBCT/EB20a81002316

ethnoid, frontal, maxillary or sphenoid sinusitis,

expectorati on, pneunoconi osis of whatever type or

genesi s, including for exanpl8al um nosis,

ant hracosi s, asbestosis, chalicosis, siderosis,

silicqgsis, tabacgsis and, in particular, byssinosis o
ageRso HRFIRINE SEXBUGHT 9raung ABEts RGN, 2esTiS prapplLahts, opacifying
ageRRSHIIARIUsleFs dddotetabis! trate, chronic eosinophilic

pne

noni a, 1diopathic pul monary fibrosis and ot her
fibrotic 30 lung di seases, treatnent related fibrotic

EROSHRRRES . shEh b, AR R TEARIEITS o g i

hydSypRopIRR1810s8C(2L18%Y; CRPIE a4 | FETHRYaSt N@OIYE); propylene glycol
Y (AF%BS), ast t?r?ac(gf \7\{1at ever c?f/%bgqj Akbar%/, A.@I?/l; Wgtﬁy gy.
(5.1%0); and Pslyisottiaten80 (1B9%A. An\exanpls/of aeaitable topical vehicle for formulation

N SO (T T p—

gly@sit (210%0); Nedhandl 95 PESHB (6 563% %t dsodiz@invidig (B005%)9fP75 hydrocarbon
atopi ¢ ast hma, non-atopic asthma, allergic and
propellan (4. 3%). Albparpents arebyrweighte ast hma caused by
envi ronnental factors, intrinsic asthma caused by
pat hophysi ol ogi ¢ di st urbances, bronchial asthma,

I'Gyhpidak diodte of ddiverpforaspieltdoalpoSitiaas hrciuderapplestmont usig the fingers;
ast hma of unknqwn or . i nappajent (ia se, true ast,rl(rm, ' )
appHAFHYSERE & BEYSicAl PRRHcatenRICR a8 8. ‘?fg‘u%%‘ea%‘i’arh’rét,‘c or brush; spraying

. : E [ Y d o -
(inSSEHE A Rkqs0F ol B HESREY UdiiF MBpROUREE sPnkling: soaking; and
rinsinge idoineroledsddasayehiblee zan alsd batsedy antlt comeposktiams aiiyabhe formulated for
hyperreactivity, chroni ¢ obstructive pul nonary di sease
“mF%gﬁﬁﬁ?gﬁﬁﬁﬁapﬂﬁﬁs??ﬁeﬂgpgﬁﬁ%4#&ed by irreversible,
progressive airways obstruction, acute respiratory
di stress syndrone (ARDS) 10 and exacerbation of

a rphaysadeyiienl revmpositionymey rise fprmptated aptinkaled fergnulations, including

t herapy, dyspnea, eroxic al veal ar i nj.ur
spray Ny §F Srrony se bt BBt S et i ebetul S thetreatment of
astn®a B¢ 8fer Rkpirdttfecdnd@ions CRéEinHalAfdimail2#6AS,Sthe @Bpounds provided
preferably high altitude Pulnnnary edema (HAPE) . .
herein ga4y0be delévereth Viaggnyeiabalgtionymeiods kmewprta dbege skilled in the art. Such

inh R0 SRIL hfi %l REindAR At el fifleed to) HLRRRASESC inhalers with
enconpasses, but 1I's Nno rmted to, disorders

propéllantsciucly as SRhagHFASor prepéliants that arerphiysialigicadly and @nyironmentally
gastric and duodenal ulcer, il eus, .colon irhl abl. e,

accepipblarfenujtaplsfavices ptschiedl opraieddninjers, BHHIdosydypayyder inhalers

and4etoddl &Y Er\é.e/ﬁ%fdsbf Ecﬁmu?d?{o% 3y e iﬁ}fﬂ@ﬁﬁlﬁ&?'rﬂ&hod typically include
gastro- an col opathy, colitis, peritonitis,

propelaatsg swrfdctats arglodo-gdleentgast may be GHed mdd corerentiomr gerosol containers
caused a_ .portal hypertension, collatera

thatare 8&9?‘%{{)%6?1 S‘H%ﬁ?y‘ﬁ‘ﬁ?egﬁgé’, VBost gastrect ony
dunpi ng- syndrone, 20 digestion disconfort, diarrhea,

henorrhoi ds, worm di seases, abdom nal colic and colic
dhhalgatr cognpfsitione maws icomiphise digiidadr powdened qompasitions containing the

i) oA o AN GeC ARG S SRBR0R0, S MR g g or serorl
contpostidAs ddfinistredviaN an Setosol bl AispiASihg Mhetkredddses. SWhble liquid
1/56995 25 Al EP0797997 131, Wrth, K J.; Bickel,
compositigng remprise ; they assive ringrgdientan tagcaquepus, phaswasquticaly acceptable
. ol kens, B.. . N . . -53) . .
RS 5 eon i SPATRGL vt e i G
gal | bl adder di seases" enconpasses, but is not limted
to, disorders such as
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hepatitis, cirrhosis of the liver, liver fibrosis
(e.g. due to viral (HBV/HCV) infections, toxins

w@ a0080kek) , fatty liver, bile stasis, hypoxi a)PCpBP10a$/002316
hypert ensi on, hepatorenal syndrone, 30 hepatogenic
edema, cholangitis, cholecystitis, acute and chronic
pancreatitis, and biliary coligg WO 2008/ 116620
PCT/ EP2008/ 002316 34 Urinary tract and ki dney

di seases: Wthin the res lication the term
meangypf A B A8HCELEATRIeE B o SRR e PG B, Ot conventional

medn$ fGloEadsirg' &2habfing hd Héﬂltﬁl}’suE rR&dgel Hh&&H B fﬁldﬁﬂi @(?tnposmon to be
acute chroni c”cyst interstitial cystit
inhaléh b ehé ,pafents. lufips. rSulﬁbbt foﬂmalauansalwh@_laysﬂml qarﬁﬁom a liquid, for
a3 RIan, 91T RARHIE, Snaselgligy  ofchs Riatal grgs, ARl aiueous or oily
solu@dﬁs of]theagﬁ'&é% 4ien€000, 388, 177-82; Zuraw, B. L.;
Sugl noto, S.; Parsons, C. L.; Hugh, T.; Lotz, M;
Kozi ol , J. J. Urol. 1994, 152, 874-8; Rosamlia, A ;

SRR B s B bt iU PR e carer s
soli@ViRt At ia\@akk 3dRler bWeh2 AHaREbdd dike At exampRNid the e of 20 to 500

including but not limted to stress-, urge and ref
nucrqmohhlpheﬁé@rmrb%?ﬂegnnﬁh@maaﬂ@ myyBich| sagffais (Mlmsvéeiaﬁ e., by rapid

ooy G oAy A SHs Sles 505 s g cose v o

nosé)l Shilfdbilé p@wddr&f)hfm‘mt)ﬁﬁ ihckldé,rl@ywdy sfAkstation; puwtergd preparations of
gl omerul onephritis, glonerul ar. disease of . the kidn

ey,
the FﬁtV@rlsgfletiie thﬁ&%hbt m&emﬁsﬁél‘&%@ﬁ?qs? PE othgr H}eétsﬁ%"ders acceptable for
f
mﬁﬂr?ﬁc?u%g{dgﬁ%lgﬂgﬁdﬂﬂs gﬁl%géoiwdg? %b{h@gglﬁgils; can é%g%%gﬁéreﬁ via an aerosol
dispdhsee ot encased incbidakubiecapatlarvdach may be émsetted by ithes patientinto a device
fibrosis, and chr nal allograft dysfunctian
thatnugeaseééﬁs?a%he@né @iﬂwsa & PEFGEH LIt ihg S?ee%éﬁtéeagmltaaleﬁ%r inhalation.
organs: Wthin the present application the term
"di seases of nmale genitale organs and fenale genitale
Ghgamstutich compasitess, mbyalsp de rpntpalre'rdwint thd fornp ofibupposigories (e.g., for

rect R BRTENE): S bR T S O S PA et P ige the drug with a sutable
nonliftith @f fereth¥t Ss dsloﬁﬁaﬁle%rdlﬁﬂ?l fb%ﬁpelrzﬁﬁ&@t b@tnthaﬂd at the rectal
pai n, nexitis, colpitis t ulcus, syphil

temp¢raplr<a nrjd chélr ﬁhaﬁ:fm peelstin the aeqten teyrslnasmrehe dfugo lS&ltable excipients
MVat suu H. Hum Repr od.
md‘i% éorwnp 183 (‘ (I‘Ba: ba‘%%b g‘i@?‘il%thﬂ S eggregl’s of the hor ﬁo ne

system Wthin the present application the term

"di seases of the hornone system enconpasses g
ﬂw’bﬁrrmacﬁw@a compositions ay be doranyiaied as susipiprd ¥ 1easez rmulations (i.e., a

forrlihf] thCadll ST hﬂ?ﬁ@%af eg!f kS 2 d&UH}éi'éa%e UbLThB&ulator following
con ac Ions, pre ture onetri osi
admemigoatidn)i Such, fonmoht&ons?vhtaykgeheralljd bs gacyesed ngu lwellt mwn technology

present app|ication the ter nmet abol i ¢ di seases”
and A ISR LY b et |CSaRBIE: | P B GO UBEHARLS o Jepfantation, or by

1mp[jirﬁﬁ?§ﬁ1e§t the eb'ﬁlécf‘g 8N -sitBS akriers 31%r dgge R s%l?k{%hﬁt‘ﬂatlons are

I abetic retinopathy, diabetic macul ar edema
biodoBpatiblegrandMmag. alsdabe sblodegra@lable(jrprgﬁmblly the ; fornulation provides a

rela%velapeé}awgﬁ%yél g_t\E moéégg 33612: % &m%gntz 3P fn%%ﬂa}%a \(;:’ggéi{led within a
sust¥ined réleaf@ifbanstidn déﬁendﬂ{idnnﬂi&xalﬁplecihe HOo? Baplanthf6= Qhe rate and

PCT/ EP2008/ 002316
expected duration of release and the nature of the condition to be treated or prevented.
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35 Avery, R L.; Arrigg, P. G; Bursell, S E.;

Aiello, L. P.; Feener, E. P. Nat. Med. 2007, 13,
wa3wsB16610 anos, P. G ; Wckremasi nghe, S. S.; BUHEBWS$/002316

N. T.; Topouzis, F.; Tsinopoulos, |I.; Pavesio, C. E.

Surv. Ophthal nol 2004, 49, 470-90), diabetic

nephr opat hy and di abetic neurggathy, insulin

resi stance and di abetic ulceration, diseases of the

o5 %sﬁgﬁoﬁﬁrg%&rg@t&ﬁi A Siosg G deted bar BBy logues thereof,the
dos¢oF IﬂﬁcﬁqbeT@C@ gsa%m/e B i) 'a@d?)r(‘hﬁg td ‘fl‘iérlqb vention ma vary within wide

car di ova di sea enconpasses isn
limits and ethytte adjused denmhwduziludqmgemmts: u%ﬁrvepmmmmlndi; atgording to the

vasodi | ati on, pe circul ato S
presgpt WF%WO%W&HE)‘%W)F%&I%‘&CEF&@ 3 ﬁwr%’a if?laoe}chtw‘iamoum Preferred
dosé’s”x%H 96‘1”&% t@%&ﬁtcl@r}ﬁg' Xlslailloé&‘ﬁxﬁ'df b%‘a!'ytvbéi%ht per day (about

aneu ysm ypertensi on and ensi on associ ate .
0.5 wigt th abeptsT g per paticahpei @yhf”ﬂ@rdqmlerdom argdwsadministered as a single dose

o A L B L o R SR e v
carx‘ﬁ:r %ategﬁﬁ @@@g&iucé aRingle duidsd Forny- wﬂle&Bi' dBpentti }-II%SUM the host treated

Physiol Heart G rc Physiol. 2005 Jul, 89(1
andlberpartjicolan masla gif aflinnistrationy Desags lantsfﬂr@érvg lsgmnrabls contain between

ﬁo‘?ﬁﬁ%‘gﬁg?s}!ﬁl %B‘?’/ﬁéﬁ&sl taéfbaéltalnE lsg%nggdle&car di opat hy,

congestive heart fallure carcinoid syndrone, angina
pectoris, cardiac dysrg%ghn1as i nfl ammat ory heart

di wilhbe ynderetoad; hagveven s dheipracific %ﬁl%%ﬁl dot any pashcular patient will
depgﬁ)c#1 §éc§ gt\)a}'ig poqr %“gtg% di!nquﬁlnr#%? ga%ﬁgl# oL 5“%)%8&'&%0 pound employed,

the H@W boig Weaght ngnaﬁal heulthpsesd, dies,aimerofadmipéstition,abute of administration,
shock and cal.l apse i nc ud| n% %eptl c, allerg

andga (o TR drugrRPTHARASIRAfi ¢ glh%t@ oige Hishil & freat e patient) and
F.; Mol
the sgvHf) GRE bRk Bhllerglimg (M2 i 3 Ot et

Gynecol . 2005 Cct; 193(4):1508-12.). systerric

nf | anmat or e nse syndr SIRS) i,ncl udin RS .
PitfeRe Byl A By LS W g cetPgatprm ety Sles pppprees. Such
propeti€y Hﬁ:llucfén @u?é?eeﬁ&ahm?t@drm)'&@lt bi@ﬁ%ﬂiﬁﬂitﬁ Osuch that the preferred oral
car di opul nbnal bypass surge i ncl udi ng but not
dosagenfiorrasl disoussed ebavs qaemg@thecapem@&lwf eliyeolgivelg of the compound in
rotam ne sulfate reversal of heparin 25 (Pretorius,
Vi - Schol |, F.G: MFarlane, J.A : Mirphey, L.J.
Brown, N. J..din Pharmacol Ther. 2005 Nov;
78 5):477-8%%. Bl ood_ di seases:. Wthin the present
dﬁwﬁemvl@w axy)quinoline PeRyaded lissein anay ks psshpssgesists or (preferably)
. IS [ I
anehislsof Bk Btk lofsdn, £LAME S pRHEloBE GARM b Wa in vivo. B2
recdpeuTiintdp@aists dveontingagihe pda:sahhes'emon may be used to inhibit the binding of

hyper chol est er ol em nd em a. WO 2008/116
BK R recpp0dieendses. B n@%gﬁ o{pies 4 200 i R Rvoy K. B2 receptor
moﬁlﬁgﬁ%ﬂpfaeﬂ GefeiPte @felta% adrﬂlm%lﬂﬁéd fb eﬂ?fﬁe@? fegg., #8uman) orally or

reln enconpasses, I's not . .
topisgllye nariegel presentnpithimgat |le;1,st Io;m'phmdgleﬂulm gr &isshe of the patient while

er c adenoids. 5 Disorders of the central
moaégvaﬁéﬁi%é{eéﬁﬂtOW%tWﬂ% the present application the
term "disorders of the central nervous systent

enconpasses, but is not limted to, disorders such as
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
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inflammat ory di seases of the central nervous system
i ncl udi ng encephalitis, neningitis,
wep@sph@konmyel itis, neningoencephalitis; hydrorepRPio0g002316
anyotrophic | ateral sclerosis, spinal cord trauma
spinal cord edema, denyelinating diseases of the
nervous system nultiple 10 scgerosis, acute and
chroni ¢ neur o- degenerative disorders i ncl udi ng

respg\lﬁégglg}ngr 3 gcse%rgae F l'&‘z‘p(f rdgslo%g%gre%(g %és%géets ear dlseases
morflﬁx't}?rBXt ang re pﬁfs@ﬁe g%’t@lﬂe%hﬁp rf§aSes; VMJe‘P' "allbladder and
‘e present a tion t term "brain di sofders”
panasatinpaeses, unnla5y hact arsl kudheyt disedsest disgasel somdker gemtale organs and
[ noot ropi c or nition e hanc cereb

femlél:%yg!eg\gtélre‘ MG §es of rtg?( gornp@gdsyg %{P‘ﬁ(ﬁlcr digcases " @ldiovascular

dlsetaﬁééuﬁ%ﬁcdlwaé‘ésn lﬂqﬁ'h_ﬁifcﬁé &%ﬁé@ﬁ%rd&s of tk@lcyentrM nervous system; brain
rphey, L.; ROy, Layani, L.; Conbal, J.

dlsdwﬁrsru anmcmskeMr systéem Blis¢ases; nthnrgzy dism@m;t |pgm, Jinfectious diseases;

Neur ot 2005. Dec;.22(12): 14 b
infIE AR AEHer ARG R loR e FEiseR Rergdts lseases, edema
or cﬁﬁlﬂﬂl‘ﬁkﬂ@sﬁﬂ%rﬁé@} ah8 Ehraft ﬁs@ﬁrs%bélﬁb nefiiilogle Nek &ithdPthe present

brai n edema, acute nountain sickness and preferably
mvem‘tlgh theit the catepads Becerdiag énthe ipyxotipn arecyaedap oF Eorghaprnufacture of

a dl'élgxécgsgb a\é?rzt? %ahrél G0 gu%hr}hg bg?ce 83 1F15f Eﬂa %%%HS?SI 8f the diseases and

condliu%ﬁﬁﬁvﬁ&:.h_daﬁ(lfeeﬁaﬁsﬁd lﬁ}ethmbiplohﬁd/s «ffth® brgenthineéntion for therapeutic
barrier or blood- brain tunor barrier. 25

purpasef dslesedihgreiny st em di seases: Wthin the present
application the term "nuscul oskel etal system
di seases" enconpasses, but is not limted to,
@ gerfdHowinguthé vasousidifdasasrant (cmydltmm:tlhhmk e¢spbadive to BK B2 receptor
di sorder arthrgsis, osteoarthro steoarthritis,

modulgioar BHb IS 8T Hi5 CPBPRNdSy arnding t dieapreoer vERipn in specific
i éﬂgﬁ meni scus or patella
met%lﬁggré es orlhéﬂ)SHES ?ajg%{eﬁgﬁécﬁiﬁ%unat oid arthritis of
what ever type, etiology, or 30 pathogenesis including

S G i A PSR B SRR cncompasses,

is nbfifGdkl Q8!SdigeribisIsubh 95 skin@yimd, tskin éffidrespérls il@lihy @ressure sores,
arthritis, vertebral arthritis, septic arthritis,

decyhstal i wledrs, #ritated.t sensitivhr and ygashipaiie h”klnb j erythema, rash, skin edema,

oS T MR Oy OB PETREPIRAAZIN cions

incladiky Ifesinbg, smedsybhlbgﬁmnoertyepaluglfbtlicalms Slﬁxt ahpetigo, lice, scabies and
teno-synovitis, inflammation-induced bone resorption

hergies amplex, Gene: hexanthema, dssnaiisoinsdyding FRRic dsERtS:, Allergic contact

i | !
derA L gﬁh&%@e”ﬁl B9, 1sRkNalr Al Sk’g;y*,@gé’??%’n ?r?gh C19YSuppl 4:22-6)

neurodlketreatiis, taidiaticheda/iiagee sabup@ spestuspitthing, wrticaria (IEEQ}’ﬂ2361 Frigas,

o bkl Jomasn i 7 Ak . 0G5 201 LR o bin .

Fenlay nﬂr é?:HSE%é} \miey 0L 1381 £56:K0,KARAECIA OPS Grédvie§ ™M W. J Am. Acad
rn onj UActivitis and seasonal or

Derpmtcdnm%l, 53| 37ér§:38 cqurzh3 &%Qz)quosam;em:scoss, tigsue lnimrgﬁﬁtoeyepldermolysw
ert

bullgia Ui InuFnE ALRPTER g0t Reding PHSHA e sef - B3 Sikes, P. 1

Light#dt; EVWMiltski, ey pRoaa) C. Bpis ©96] 22 30he7; Nekely, AN Nmwalle, A. R.;
enconpasses, but is not |imted to
Holder, 1. A. Burns 1996, 22, 520-3), frostbite, skin inflammation and edema caused by

venoms, alopecia, hair squama, corn, wart and panaris.
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centrally and peripherally nedi ated pain, vascul ar

pai n, visceral pain, inflamatory nedi ated pain,
woemsalgee pain, referred pain, _nociceptive  PCI/EP2008/002316

pai n, _reflectory pain, psychosomatic pain, 15 acute

pai n such as caused by acute injury, trauma or surgery

of bones, nuscle, tissue, softj3ptissue, organs, pain

after insectbites, post-stroke pain syndrong,

post-surgery pain, progressive disease rel ated pain,

chroni c pain such as caused by neuropathic pain

:Eg%%gei%gég.s g\lhgr{xfs? ;t;llleu eg&t ?%lb%ﬁf} L liﬁe';ie@ Cee %&2\ ﬁfégﬁggh’eéncompasses but is

not Sarafted %o, 1ﬁﬂmyraﬁdrtbry Idlsorcﬁmmut:lm asl—Bqleer agonjnctivitis, chemosis, iritis,
Mat suzaki , I nflamm 20

iridogyghtis, 5‘2’6“%&5@“0@%%‘%%“’3 as d&“»{'vé"rr sugh a%retlr@sg%‘ﬁaial circulatory
Kj

s BRGNS o CofcARRSH I Byl i inopaty o

preiBatuniey, zprohiferativec IvntfetoectmoSat,hyV\m}wular I\Alegﬂembbmgwcmﬁng age related

@quéqlg;ger%%orp\é\ﬁ 1§61@¥ng9130 g\%% %xjd d@’aégfg} g,ld;g(grfng{} @a%asés including
corddfI@n rEiREtidX RYRBARtiREY, Coorfdtd Lscping) coﬁie@b@ldeﬁatlon corneal haze,

perlpheral nedr op ath{ post - her peti c neural gia
keratoéqpes; ghincorsar @rferably2Spemringle- glabeeraa), payepiaparwar hypertension,

ocu a%glggsle hae}g%gvg, taﬂglrgg%ﬂersr%t’\/%/edggro%g e(etglpg.l’ltxgglt %ﬁ)%éﬁg&qa{rkibﬁ'ﬁsls postenor

sub!:zﬁmﬂép p&’ﬁﬁcﬁﬁ:@m;ﬁﬁtséangEa sﬁl@r SAQitik6, coamal NhazeBafter laser surgery,
; Ramsar oop, Bhool a, K. D.

subccvmmwhlaishqang oafier 1 glavcoms sungery)s - proliferativeo vittporeinopathy (PVR),

bac%laf &cuédr %ec&ns 1591{1&1%' rh%gle‘g)ium %{P@I%§aM M | !Da' n 2000,

Fujimura, K ; Nagao T.; YOShI mura, H. J Oral

Maxi | | of ac.  Sur 2007, 30,65, 1%?2 7), o synovi ti

disndiseasensWithin thsrprapit apRfiGaiion %%‘ﬁ‘y&?@ lgeasgy  grgompasses, but is
not p%gnﬂed BACKtisR@LE s u%lﬁaﬁjfw&ueﬁlsuﬁisﬁéseh %%ﬂ&ﬁﬁﬁnoﬁﬂ & ¥deniddle ear,

er shet ger, ,& M ;

mﬂhiamimn lbEthe ebdtefhal \hu&hmw@phglsmd lacutg Q%ngjlnﬁs

77(6):3122-33.), hyperal gesia, and fever. WO

2008/ 116620 PCT/ EP2008/ 002316 38 Furt hernore,

QAGRAUESat Und (rB& il S HideASsa MEithIR Thd! bre@@ntadg@h%ﬁincthe term “mouth,

agent for use during general and nonitore
tm(unwdheespmatotmfdwase@ SengPEIPasses : bW ishinat tlmltqdr &s edisorders such as
nﬂ L Cat t({)}g tn?tgcmﬁ%l n{i%ﬁn‘g oijffc’cthgdl&%“ gﬁt% ancP storrfatlt S Barodontltls

eases
epig] BRSNS, M@gﬁﬁﬁ 18ynBRedcBEitia, tousillitBeSommbHYld, angina, rhinitis including
parasites rotozoa, prions or nycobacterial,
sea$qmabald¢r91¢srh1m@1$ ©F eareapia) allengic Hv@élé,nlthmqrfﬁae sipgiHs jof whatever type,
sef ul
etlollj%ﬁ}' Pt tﬁg%%IQS?S %)f g%{lgfﬁgttheﬁéss Cher by %aée%e'c%alet‘fn%ﬂr}gﬁ? gfoup consisting of

ococcus,

purﬁi%ﬁp@b’h&ﬁﬂﬁﬂeﬁi suﬂsﬁm etk and Ikz’bfomteklhasltlsk-lamhhidldlsﬁmal maxillary
Yersinia. . Exanpl es of bacterial ﬂf LIOHS i ntend
or spheRgid iRt PHECOEYIRE, FOUTREIRHASSER: W PFiG Ut VBS, o3 gotess, including

for egzﬁ{l#lg%lmmﬁ 51§r£1tﬁ}91:o§1§ %&%g)sfs cﬁjdlﬁ‘3§§ egdeHSE Mfeosis, tabacosis and,
pestis, sepsis, epidem’c typhus, food poisoning,
in ;taﬁimtmsbyssmamh ebroncshjns wbogtp |tragh1¢19ugmges:dnophpm®mma eosinophilc lung
i nfections.,.i ntende tob

RS i S P S5 e ther o

lung Qi'iseldée'g1 {rme re‘l’été@ @ﬁ?@tl@lﬁﬁ? diftlaske @p%at@d‘% h&diRh, methotrexate,
zoster, AIDS, influenza pox, and children

chemo&;l&*aaws asnmhrm oreirbBsanteinbsarteidosis ragute ragpitagory distress syndrome

BT, SR e TAROREST DAL 0 32 oo, B.

i nfections caused by Schi st osoma
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mansoni , Der mat of agoi des farinae and Pl asnodi um
i nduci ng Mal ari a. Exanples of prion infections
WO pa08nt@ad0 t o be within the scope of the presentCI/EP2008/002316
invention include, but are not Iimted to diseases
such bovi ne spongi f or m encephal opat hy ( BSE)
Creut zfel dt Jacob di sease and 3Xkuru. 20 Inflamatory
di sorders: Wthin the present application the term

e A A2 5 A TR Bl s«

asthhfGRht §BleSted i BRTEROMPHf ADBIC 'a%hﬁ”ﬁ@ﬁ hféBlc asthma, allergic

{889
caused by other diseases whatever type, eti ol ogy
and phfadigegie ssthman dxteiasis eastlma cavsek by anuwmacmlyfadtosr?e as@msw asthma

causteﬁ Cyl);)%tgg?hysgg(}ﬂn? %lg{rgrgﬁg{) at Il?hgl ﬁ%ﬁ“ﬂ?’l rmeglate\yasﬁ)ma, essential

asthBRCAHIPEIERR ab¥inal & Mlnolwinndrt ﬁdppdréht dadkd, itileCastin®d) iphysematous
head trauma, lung injuries, external infernal and

asthms greryisoinduged asthmauﬁ@ﬂucgﬁyom esther infeofive Iﬁﬁthrrtah@used by bacterial,

esent applicafi. t he .t ol
R S T
hyp&’x‘&ﬁﬁeﬁi hagbric oBStr@tivELpuEmEnA 9 idiiehse, (CQPRY, ICORDak4t isRharacterized
in transpl antation, transplant toxicity, granul omatous

by ifre¥eraibia Dragiessive] SEVAYS\WOSDeRion] a@Ho rEspieatonpdistiessgydreme (ARDS)
l
TR A DA " AT SRR Ry, avpna

hypﬁ@kicbﬂdé@ﬁr injesc lphhﬁdu‘ia.ry @ﬁtjmgse‘ma \léurisy, titerquiesis rexposure to high
pplication the term "cancers ass s, .but is not
altt3) | 4o ela TR SGIRSS $nd BRateAklSug B Iragnprg pdema (HAPE).
i ncludi ng breast cancer, lung cancer (non- snall-cell
| ung cancer and smal | -ceI | Tung cancer), prostate . )
Caneeintestingl c diseases: tWﬁ’mhior tile peasenty applnmitiph aﬁryntcrl(nl i“gastrointestinal
dlse%%gg%qaglgg?}sg?,g Qtag l118 tl}nhlgcgp 6agg1ﬁbrdfszt§81[1m d1ng esl);|>hag1tls gastritis,
irrit9RL | dAAIE R Rid I RbYeRRSARIE Hleud) 2eHI6E fritable) Yiammatory bowel
l'ung, boné,~ osteosarconmm, connective tissue, skin
dlseamsoaccludmgl@mhng d{sqass iahg u;l;ymr\'@m@htlmram hamwep@lve gastro- and

cologg{hgr ; aStpgﬁto\ﬁt}(s %‘Pg%dfco {(}% rrﬁc ?s: rlgastrﬁpeﬁt%stma? hemorrhaége caused by a

portaf hypéaeNsion, Bdllheral Rirddidesn ot/ hpieémA fostgtrectdmykdubisiyig-syndrome,
eye, brain and central nervous system pseudotunor,

digestior iscomdert.cdigrhea dieamarehoidsh yrasmy disersent ahiomingl goticrand colic of

t not limted to carcinoid
part?aﬁ%@gﬁtr@é E‘t%l §§s I sease, non-Hodkin's | ymphomas,
mul tiple rryel one, henatopoetic nalignancies including

Ieukem as and Iynphomas [
apl VOB | 2 WLk M ’

A B, _- m 20 . S
terma‘pﬁ%r an% Cir’al b?é?ﬁ@y d?s@ase§ 0 5n&913pass7édr B, is 3’10'[ Limitedms) ‘dﬁsorders such as
North Am 2006, 26, 691-708; Bas, M

hepa[tls Ajrtlmsg)of 2o Byers liver1 filgrosis Y. andueiogyiesd éHIBM/H@\@déf?ﬁUOHS toxins
(alcohol), fatty liver, bile stasis, hypoxia), portal hypertension, hepatorenal syndrome,

hepatogenic edema, cholangitis, cholecystitis, acute and chronic pancreatitis, and biliary colic.
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chondrocal ci nosi's, Huntington's di sease,
mucovi sci dosis. Edema: Wthin the present application
W0 bh@siiessro " edema” enconpasses, but is not |i m PEHEPRSS/002316
to, general edema and edema caused by inflanmmati on,
ot her drugs, e.g. drug induced angi oedenn
(Mat hel i er-Fusade, P. din. Reg4 Al lergy |nmmunol
2006, 30, 19-23; Finley, C J. et al . An1 J Energ.

'_%& [y ! et al. Aller ProgUM
15 and 5@aSe ﬁgrequﬁ 1g%tlont tﬂgﬁ rinary tract
dfléi(ﬂ%&tﬁh&%s s3 %ﬁ%ﬁﬁﬁfa(ss&' §ﬁt°i5 %bPHﬁntefi 'E@erﬁ'l‘é?ystra& )ﬁﬂl‘ééﬁ’&ﬁ such as acute

altit h altitude pul’monary edema
and(chEc) cytitis hintphstiaial cystitie (Gemebirlth dd€hm Brp. BRaomygol. Physiol. 2001,

A Y T Y
LecBi, 20THIRT 3 PReRaE€000) 3188 13773923'21&%' BNL ;\Wgimoto, S.; Parsons, C. L.;

2008/ 116620 PCT/ EP2008/ 002316 40 Capililary | eak
Huglyﬁlarbnggeh)l Kazidlj & 4 herqlr ég%tlﬂpﬁvwatliwmlmAeﬂhments I A

Dwy§aR I 2K clieg ,eﬁ.%{rgpféglﬁ() N G SPESRES Sz 4. §4§e Wlaple bladder,

ovefd‘\!ﬁf/é( bla@deIE(W 0120878634 e ARy ! incatfdidenctOinBudihdObut Ziot 11m1ted to stress-,
Traber, D. Crit Care Med. 2000, 28(3) 882-3)., burn

urgg JMamﬂeE meontinerphaRenign prostagkhynsiplasia (Rrakygsar, D.. Kosaka

iell: DV W78 PR PIChRatthch Ty &C '_%5 gfha&r%@ﬁ 20b4 D504(3) 155-67),

uretl?lﬁﬁﬁ)mﬂ@fﬂmﬁ)ory adldre!‘ygiisead&fsthgbhldmggloménﬁ@téphﬁndI dglomemlar disease of
the %gglggd%lﬁqaggf;tgé %glt)lgt}ltlbsg %agl?)gglélhtéo ﬁ’g‘g‘%fgﬁg ;?%F}qqﬁé,ag%nmesm calciuresis,

disd%r@&?%tf'v%{ercgﬂax% WABRk€ar BctrsQiPPfnce, li%orcg:rs of acid-base balance
orescence or lumnescence markers, antibodies or
andaerial boliky, rénah fibrosiss andachyronitc hremal aﬂbgrafttdysfuheﬂhmi like
nanobodi es, aptaners, peptides etc., enzymes or enzyne
substrates. These | abelled conpounds of this
iDY80Ld OF ALR PSRl Jrins"BRPI BfhalehGehiRf@tdrginsOf Within the present
bradykinin receptors tnh VvViv0o, ex vivo, In vitro and
applicationt the dern  ‘Idiseasessaf mealet gonitale i cganst @nédfe@gadgrgwgtale organs”

encf PSSy, BiE gt Rt ffesf SO PRl THAC My TRE PYs. prostatits,
Progtﬁg%ﬁﬁd'%ehgprﬁﬁgf%saﬁlﬁldnﬁ}ﬁafok}k Qelviy Bidedsas;t Vg 1hfé6§éhs and pain,

receptors in living subjects or other materials. The
adn@rlés,equltlmﬁ@ﬁt ylens, sypivlipelamands ovasiapdtypestimpudgtion syndrome (Ujioka,
ring t a S A . . }

e R R AT DL B FRDERAHIL 198 N 13(11):3009-15.)
|nstance conpounds of the present invention 20 and
I:abelled deilvatlves thereof can be useP as standard
h 5ESA0 |6 q

ghltnhtée BEsentapplieation thytesmy jdigeases of the
i $n Ois tg§C T
honﬂp@ése %ﬁﬁvgﬁéq 01%5 p‘% sgbdpt)r OVI Ee?mlrrle ggs%?é %lclg |orz(}eﬁsg and pain,
clmmctedlet editturteanee, BrenBRis;, e pe@rhature | nteaine i svugactipnef epmhiapure labor,
a tissue section, which nmethods involve contacting the
end?mgmélss%’gw tritdss MYOH¥ai ni ng BK B2 receptor with a
del ectably | abel |l ed conmpound according to the present
i nvention under conditions that permt binding of the

Mmmm&e \BKhlBZthee(mmeot applcatigat tret |t¢rgl t‘imeetabolic diseases”

d d. h peth d
encqBARES oMY & SOk 50> SROCETS e cit FRSPRS, iiudipg non-insutn

depértieht! dRbete® Eneﬂi‘tﬁélmlﬂ)etfb hetificshtts), idebetc lﬂid&dlaﬁ @déss #¥peicher, M. A.;

di scl osed in
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;
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exanpl e 754. 30 The present invention also provides

nmet hods of inhibiting the binding of BK or any ot her
w@2omsaoepi or | igand to a BK B2 receptor whi ch PEI/BEP2S8/002316

i nvol ve contacting a solution WO 2008/ 116620

PCT/ EP2008/ 002316 41 containing a BK B2 receptor

ant agoni st conpound di scl osed fgrein with cells

expressing BK B2 receptor under conditions and in an

Avesy Bk hFigE B cBtesl S FeicAigicr Lo Bpthnenete i il 2007 13,
181-:8;?1{%%%[ If’ Gﬁsﬁﬁa&éﬁﬁ%ig&b? ISt ISONSka R, Nk’T‘?,V"lﬁ%ﬁdhtthsg@.S,el“sinopoulos, L;

nh tthe art and i1 nclude, for exanple,
Pavesid,c Curli. nSibvl iQuitthamob 2009, 43, d76-ODpsdidbétic explmppathy and diabetic

755, The present inventjqgn. .further provides t hod .
neugopathyy dSufip Fepisiapes A inbetie (et st Aot of G Proteo- and purine
me alg(ﬁ;@ﬁf’s?l'cﬂﬁsE&t%d%?s_o‘i&éi%ﬂiﬁém%%’lliﬂ.i on as mentioned

ve. As used herein, the term"treatnent”
enconpasses bot h di sease-nodi fying treatnment and

t omat.i c {.reat meqt.,, .10, eit her  of i ch e« .
Daengaiaiel bolel™ Ve w8, RiSkye apP Betidyriieodem ; seardiovascular
dise@§cderentOmPARYE Nbut isdRbtAMmated I 0J WeRdrddre ifEUGInkt VasBiilar permeability,

synptons) or therapeutic (i.e., after the onset of ) .
vasgghpomnmnnhnral sirgulatary disoyders artpsiab girevlatopy glisprdars including aortic

e LB TR BB SRk SARRER G, e pcnsion

assdcRE&PwAth a6pdis/i tegtenosisll dfer | peralthouattramsludinilneoronary angioplasty,
condition or_a synptomthereof. Patients may include
athepepclespsis praluding ategoscderplis pladys mgtwe dpemaadq.yA.N.; Femando, L.P.;

S) { bcat ed i vl SHC ) )
FaH05) R, SR A A 822517
henfahgiema, anigidfibdermagesn@s dssaiersedcthes ethnombosis,svariceity, phlebitis,

withijn the present invention. that the compounds ) .
throgthophlgbitig, « BRIEPRINTARATIS; of A" jopatliys e€Pngestie hsart rfgilure, carcinoid
syn(gi%méf %Jflﬁ%e%&ftm?s, HBHRO Sy s hyREERS, » intRRISANrySHEdH diseases including

aghost gent 'is for the 20 di agnosi s of the _
endokasditis,e peacatditisndnd | amstrigtive hperiwardites, athyoeadisis, byyodaedial infarct,
conpounds. af the esent. invention f.qr.therapeutic. .
posRIBOLE CRrealt 3R Re deh e oI P T HGifip feperfusion
injufy, sheGCAIENMBpsLincRRINY fpAOL aliefdeYdsPtaliase: AdPRaN&Hnamic shock,

properties when conpared to BK B2 receptor antagonists
amnliotisvfluich embelism ofebdlard,nk; &rauyvin, 15, Mglwarg| Gy Leduc, L.; Adam, A

.1 nproyed, se i Vi I ICl L . e
Rivile FEoer Thel okl oI (kb 0812, Sifinig inflammatory
respofgadytdidn© (SIR Saéhivludisg SIS eaysed byheartladg bypassauriag surgery, sepsis
stability, inproved stability in m crosopal . .
and deigrmal aad oviemab egmpligationnAwingeeardiopulpnanal hypass gurgery (including but
o BEFRETS AASI R ML KRS BB Ht o eparin
(Presoriusd iMie 1SckolanE Gadviitradares JAA.; Nierpheyedeht BrowenN.biClin Pharmacol

may be_ taken. 008/ 116620 PCT/ EP2008/ 002316 42
TheE)é%@@;&&%ﬁ?%on of Conpounds:

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

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

hemorrhage, hemorrhagic diathesis, hypercholesterolemia and hyperlipemia.
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The conpounds of the present invention can be prepared
in a nunber of ways well known 5 to one skilled in
wo b@sarde2@of organi ¢ synthesis. The conpounds OPCT/BB2008/002316
present invention can be synthesized using the
nmet hods descri bed bel ow, together with synthetic
nmet hods known in the art of sygthetic organic
chem stry, or variations thereon as appreciated by

those skilled in art. ef.erred, net hg clu
L3enmhaie disesser Witbth he Prasauis mwsthaé@erﬁ Rt Gpases as used

f: e
hercif ERectiparp e IEREN TR, L7 CpIDS %ﬂ%ﬁ?@&?ﬁ%‘%%n‘zmphadm and
hypm@&dUCadmhwdi(ﬂ | ow ng exanples are as follows: ACN s
acetonitrile BK is bradykinin BSA is bovine serum
al bumin 15 cpmis counts per mnute DCMis
$icihas OfE thanenfiBAbrvbas dykesp UWﬂﬂﬂ LtHb n;H’@%elﬁY dippfieation the term
DIPEA TS et hyl-diisopropyl-am ne
“disdrdeet br[yﬂhé centealindeyoR9 SM ercottipassehs, ybuiuﬂ fiagingi¢ed tBAdiserders such as

1&%{9 %F%tmesi o Arclﬁgﬁ 893' Iﬁn Bnl éncludlng encephalitis, meningitis,

Tt elliti3 Ofne dinybericBpisaliths Bfddyd PRAINS - dFR¥ dthOpRitelate@X Ol ddosis, spinal
mmaﬁﬁ éiéfluorop%ospﬁ%te ZgELBsg@IS réﬁfﬁ bal anced P

cords dtanma o spinalo aordHetem4, sdegiygdinating, diseases £fi the HRI®Ysssystem, multiple

scleac?s?sS 8g etrsiﬂ?xrg n o k}ﬁgrgl &fgﬁlé’r?ta%lt & g&ﬁgllgym%lh%%l ﬁlzhé&%b%rﬁlsease and

ParlBe{dA¢ Hehse, ﬂ&hﬂlt@djmd'l’f)éﬂxﬂﬂerzﬂQ&hﬁi}ﬁthyPBSptﬁsmns anorexia, anxiety and
phosphat e- buffered saline PIPES is

schigpplgerigi ne- NN - bi s( 2- et hanesul foni ¢ acid) WO
2008/ 116620 PCT/ EP2008/ 002316 43 p-TsCH is
tol uene-4-sulfonic acid RT is roomtenperature THE is
Brhibadiyatdebuithin TdPpriesentt applidayidn aley teamyTbrain Tdigorders™ encompasses,

trifluoroacetate o({ triflyoroacetic acid
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
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.

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
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
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sat. is saturated WBC i s
( 3-di et hyl am no- propyl ) - et hyl - car bodi i m de

why@soodskori de Pd(dppf)Cl2 is PCT/EP2008/002316
(1, 1' - bi s(di phenyl phosphi no) f errocene) - di chl or opal | adi
um(11)DCM 10 The conpounds shown in the foll ow ng
Table 1 are representative exagpl es of conpounds of
formula (1) according to the present invention. WO

2008/ 116620 PCT/ EP2008/ 002316, 44 Table 1: Ex-, Ez- .
SW@PH\?etlHﬁ@aml—ﬁP‘E’("b’ﬁE?’u .saorﬁyhrthngﬁem & W%ﬁyﬁlssl ogjeomyelitis,
385..5 N .. 0 F ~N- Ni .
oy il e b, ket o e 1k
osteBpdtosih, misciloskédi8tad p&in and bdfsleOing, spdhal\disRl synflokhe- 0 N |

\ ~\\ (N<N ' Pi 9. N 443.4

Allergy disorders: Within the present application the term “allergy disorders”

encompasses, but is not limited to, disorders such as general allergic reactions, food allergy,
anaphylactic shock, allergic contact hypersensitivity, allergic skin reactions, allergic asthma,
vernal conjunctivitis and seasonal or perennial allergic rhinitis (Summers, C.W.; Pumphrey,
R.S.; Woods, CN.; McDowell, G.; Pemberton, P.W.; Arkwright, P.D. J Allergy Clin
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,
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.
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,
cancer-related pain, pain associated with rheumatoid arthritis, osteoarthritis (Bond, A. P.;
Lemon, M.; Dieppe, P. A.; Bhoola, K. D. Immunopharmaco?ogy 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,
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.
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4. 401.0C A A CA N~ N~NHZH OCZW N N\ \
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WQQo@8/11668620 PCT/ EP2008/ 002316 45 Ex- Ex- St rRCT/EP2908/002316

MtH+ Structure MrH+ anple anple FN UN 11. N 555.1

15. N415.2 C CIOY-cl G 1,. (STIONN'N 1 O

UN N 12. P~-N_485.3 16. o N444.2 C C C C Ny NI

N‘~OH NHsi HON NNP~-N17. N 458.5 13. ?'N

57.1.a Ca d. C..I .1 H . .
Furthermore, compounds o% the 1nvenl{¥z>ln are useful as analgesic agent for use during general

and monitored anesthesia.

Infectious diseases: Within the present application the term “infectious diseases”

encompasses, but is not limited to, diseases including those mediated by bacteria, viruses,
fungi, parasites, protozoa, prions or mycobacterial infections. Particularly, the present
invention is useful for the treatment of bacterial infections caused by Strepfococcus,
Escherichia, Salmonella, Staphylococcus, Klebsiella, Moracella, Haemophilus and Yersinia.
Examples of bacterial infections intended to be within the scope of the present invention
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
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.

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.

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”

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

graft rejection in transplantation, transplant toxicity, granulomatous inflammation / tissue
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HZN O N 18. N 457.3 PC N~ C C 14. 497.4 ~" N |

N‘~NHZ Cl Y1l,.- G \W1 NCNl | HZN (s) Ol \ \ 19
wOoRMBA16620 CI Cl NIN--',--N~ H WD 2008/ 116620PCT/EP2008/002316

PCT/ EP2008/ 002316 46 Ex- Structure MrH+ Ex- Structure

MtH+  anple anple N 20. N 461.9 25. | / N457.3 0O

CCl ci ci NNN- N2 N P~Ns9g 21. 0 417.0 26. N

483.3 N c" CI ~NH2 N Ns) LD om ~, NN 22. N3860

27....0 471. Gi clci. YINci NH NI NH P~~ N
remggellmg,dr@gaghezga gr@vgsmm‘gnunosuppressmn immune- complex diseases, over- and

underproduction of antibodies, vasculitis.

Cancers: Within the present application the term “cancers” encompasses, but is not
limited to, disorders such as solid tumor cancer including breast cancer, lung cancer (non-
small-cell lung cancer and small-cell lung cancer), prostate cancer, cancers of the oral cavity
and pharynx (lip, tongue, 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
skin metastasis, epidermoid cancer, basal cell carcinoma, cervix uteri, corpus endometrium,
cancer of ovary, testis, bladder, ureter and urethra, kidney, eye, brain and central nervous
system, pseudotumor cerebri, sarcoma, sarcoid, thyroid and other endocrine glands (including
but not limited to carcinoid tumors), Hodgkin’s disease, non-Hodkin’s lymphomas, multiple
myeloma, hematopoetic malignancies including leukemias and lymphomas including
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
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
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
(HACE)), hereditary, autoimmune and other diseases and disorders, particularly but not

limited to those disorders specified in this application.
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WO 2Q08HHire69O 2008/ 116620 PCT/ EP2008/ 002316 47 BERET/ER2008/002316
Structure MrH+ Structure MtH+ anple anple 30. o N
469.2 35. 0 N497.4 C CI1 d C _NH2 "N N* NI Ns/
~INH O C3, 31. N N 471.3 36.4471.4 cl C C 1| cl I
NN,NH HN21/ N32. | / N532.2 37. | N429.2 O

gapﬂaryCIIeallstsllnci}lgr'ne(_siNV\ll\lltlﬁrll th(reiﬁrle\léen‘t application the term “capillary leak
syndrome(s)” encompasses, but is not limited to, systemic capillary leak syndrome in sepsis
(Marx, G. Eur J Anaesthesiol. 2003 20(6):429-42; Traber, D.L. Crit Care Med. 2000,
28(3):882-3), burn (Jonkam, C.C.; Enkhbaatar, P.; Nakano, Y.; Boehm, T.; Wang, J.;
Nussberger, J. Esechie, A.; Traber, L.D.; Herndon, D.; Traber, D.L.. Shock. 2007

Dec;28(6):704-9), allergy, drug/toxin-induced conditions, organ transplantation and IL-2
cytokine therapy.

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

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

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
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cotﬂiniﬁg a BK B2 receptor antagonist compound disclosed herein with cells expressing BK

B2 receptor under conditions and in an amount sufficient to detectably inhibit binding of BK
or any other substance to BK B2 receptor. Such methods and their respective conditions are
known to those skilled in the art and include, for example, the calcium mobilization assay

disclosed in example 755.

The present invention further provides methods for treating patients suffering from
conditions responsive to BK B2 receptor modulation as mentioned above. As used herein, the
term "treatment" encompasses both disease-modifying treatment and symptomatic treatment,
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
(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
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,
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

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



10

15

20

25

30

I O SN NN(RINHz Samm N NF CN1 43. N 449.1

48. N417.7 00 G \ SNOA G NNI N NOFNN
W@A2008M166@0B. 6 49. N 480.0 0 Cl A C 7 S N ' NeCT/RPZBI8/002316
WD 2008/ 116620 PCT/ EP2008/ 002316 49 Ex- Ex- Structure
MtH+ Structure MrH+  anpl e an‘pld% NI~ N~ N'I N\ \ \

50. N 480.2 55. N494.2 0O SYNCI SS'NI NSN
N51. \ N402.156. N494.3 0C C I A/ SSN'NN

EXAMPLES

Preparation of Compounds:

The compounds of the present invention can be prepared in a number of ways well known
to one skilled in the art of organic synthesis. The compounds of the present invention can be
synthesized using the methods 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 references cited below are hereby incorporated herein by reference.

Abbreviations used in the following examples are as follows:

ACN is acetonitrile

BK is bradykinin

BSA is bovine serum albumin

cpm is counts per minute

DCM is dichloromethane

DIBAL is diisobutylaluminum hydride

DIPEA is ethyl-diisopropyl-amine

DMF is dimethylformamide

DMSO is dimethylsulfoxide

EA is ethyl acetate

ELISA is enzyme-linked immunosorbentimmosorbent assay

HBTU is benzotriazol-1-yl-(bis-dimethylamino-methylene)-oxonium;
hexafluorophosphate

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

Pd(OAc); is palladium (II) acetate

PBS is phosphate-buffered saline

PIPES is piperazine-N, N'-bis(2-ethanesulfonic acid)
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RT is room temperature

THEF is tetrahydrofuran

THP is tetrahydropyranyl

TFA is trifluoroacetate or trifluoroacetic acid

sat. is saturated

WSC is (3-dimethylamino-propyl)-ethyl-carbodiimide hydrochloride

Pd(dppf)Cl, is (1,1'-bis(diphenylphosphino)ferrocene)-dichloropalladium(II)- DCM

The compounds shown in the following Table 1 are representative examples of

compounds of formula (I) according to the present invention.
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Specific examples for the preparation of compounds of formula (I) are provided in the
following examples. Unless otherwise specified all starting materials and reagents are of
standard commercial grade, and are used without further purification, or are readily prepared
from such materials by routine methods. Those skilled in the art of organic synthesis will
recognize that starting materials and reaction conditions may be varied including additional

steps employed to produce compounds encompassed by the present invention.

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

quinoline

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

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
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"].

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
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"].
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D. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-quinoline

Cs,CO3 (59 mg, 0.18 mmol) was added to a vigorously stirred solution of 3,5-dichloro-4-
chloromethyl-pyridine (48 mg, 0.25 mmol) and 4-imidazol-1-yl-2-methyl-quinolin-8-ol (20
mg, 89 pumol) in DMF (1 mL). After stirring for 18 h 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):
385.5 [M+H'].

Example 2: Synthesis of N-[3,5-dichloro-4-(4-imidazol-1-yl-2-methyl-quinolin-8-
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
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].

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
aqueous NayCOs 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"].

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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N-(3,5-dichloro-4-chloromethyl-pyridin-2-yl)-N-methyl-acetamide (48 mg, 0.18 mmol)
was reacted with 4-imidazol-1-yl-2-methyl-quinolin-8-ol (20 mg, 89 pumol) 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): 456.6 [M+H'].

Example 9: Synthesis of N1-[3,5-dichloro-4-(4-imidazol-1-yl-2-methyl-quinolin-8-
yloxymethyl)-pyridin-2-yl]-ethane-1,2-diamine

A. 4-Imidazol-1-yl-2-methyl-8-(2,3,5-trichloro-pyridin-4-ylmethoxy)-quinoline

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-
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]-
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"].

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)-
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
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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+H".

Example 44: Synthesis of 8-(3,5-dichloro-pyridin-4-ylmethoxy)-5-fluoro-4-imidazol-1-yl-

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)
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
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

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
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
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
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concentrated in vacuo and the residue was partitioned between DCM (10 mL) and water (7
mL). The pH of the aqueous layer was adjusted to 8 by the addition of saturated aqueous
NaHCO:s solution and the aqueous layer was extracted with DCM (2 x 30 mL). The combined
organic layers were dried over Na;SOs, filtered, and concentrated in vacuo to give the title

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

D. 8-(3,5-dichloro-pyridin-4-ylmethoxy)-5-fluoro-4-imidazol-1-yl-2-methyl-quinoline

4-Chloro-5-fluoro-2-methyl-quinolin-8-0l (100 mg, 0.47 mmol) was reacted with
imidazole according to the synthesis of 4-imidazol-1-yl-2-methyl-quinolin-8-ol. The resulting
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-

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
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,SO,, 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].

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
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
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organic layers were dried over Na,SO,, 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): 238.3 [M+H'].

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
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
adjusted to 11 by addition of concentrated aqueous NHj3 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"].

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-
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-
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
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organic layer was dried over Na;SO, filtered, and concentrated in vacuo and the residue was
used in the following step without further purification. The aldehyde group in 3-chloro-5-
(thiazol-2-ylsulfanyl)-pyridine-4-carbaldehyde was reduced as described for the synthesis of
(3,5-dichloro-pyridin-4-yl)-methanol to give [3-chloro-5-(thiazol-2-ylsulfanyl)-pyridin-4-yl]-
methanol which was used in the following step without further purification. Conversion of [3-
chloro-5-(thiazol-2-ylsulfanyl)-pyridin-4-yl]-methanol ~ into  3-chloro-4-chloromethyl-5-
(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-
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

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
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

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
(2 x 10 mL) the combined organic layers were dried over Na,SOs, filtered, and concentrated
in vacuo. The resulting title compound was used for the next reaction without purification.

MS (m/z): 202.0 [M+H'].
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Exampiec Do Synthesik| aff 8/@1Shdithlpso-pytidie-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

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
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

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

B. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(4-methyl-thiazol-5-yl)-quinoline
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(g\(sgtsllwwvfmb of. rﬁef Héz@claﬁ@wngm ﬁg{b\rlrﬁmoxgi 5 anehylaginolin-4-ylboronic
I
eSO P60y SR Dyl tiszels (akeds Minatos Vgt Zasohi 7

19581 1042, €itent. Abdtr.8 1§52;65583) 16.0rmp) ;4 |pmod|) mdehm3)e(mang, 2 pmol), and

0.7.nl) s hegted.to 250C for he r actlon
NesDaicl Sl BRI aT Sepo BT ﬁlﬁéﬁ% %! EgxygepAted H:O (70
uL) I'\%Sa%lﬁ'reéig%da E%Aléda feﬁ%@h&? vEis¥eat! 1t fot qupnfﬁﬁ%‘ilvenmas removed in
vacztb i the oesidufel way purBieddtylroxsrs&l phetsé VIPLGLsind & geadiEmt of acetonitrile in

AR08 B S PR o R PR Sy 164 v

2.7 mol) at OC. The reaction vessel was equi pped with
a drying tube containing P4010 and heated to 118C for
Exhmpleh e8q: eaﬁmﬂmﬂmm oft Ui-¢5-whlore-dridanethet &6l -methydddbimidazol-2-yl)-

avir @t B s B T B SR RSPl B el ¢ e ™

was dried over thSCﬂ filtered, and concentrated in
vacuo. The residue 25 was purlfl ed by flash

&K%ﬁﬁ@@gr%ﬁﬂwoow@rmﬁdd) -gethang]l ution with EA/ DOM

mgﬂ:\ ib. & Lpa g? 94Lbnll; ﬁofg\qp&uﬁ?ﬁ%qu. neﬁ%ylb%% 35 14.3 mmol) in

anhydroid OHO-(36 fohlLioato7 8°-(ITﬁﬁdEﬁ>A¢r wasedaimd drqplwn;elwmea §6lutiif) of 3-bromo-

S-cHlamodREineABs 5 50 Fmaih Fouitoys s CATaLh| egoltion was stirred at -
78°g'}'§1y ﬂ‘id? t\%.%/la(a% g;n do@é?ﬂyl%até 116 t1 8O m&oB iflanhydrous THF

ropw se at -/5C. The reactlion
(30 mIYt wascadded slrapwisecthe rsuldngsolmtion ovastséimed raat T8°€ fovdrS h and then

M T T T

with Eﬁ' (Q 9@25"@&) BA i dpisiAe DS Rx it (AR WhshedREth\@hR4ted NaHCO;
(7 m). pH of the aqueous |ayer was adjusted to 8

(15 pyL)tand ckdadu cmeo Na®$045 dthgrrasider wasipetied ha Hassckyomatagemphy on silica

gel ﬁ{ll_(?l é%gaag}gﬁgﬂﬁggl gg’r lérgmo Flt%?act ﬁ%jv\clieurlee &h Eﬁgﬁe(hg;dé( a? 9 yellow solid.
Redbeitsa ¥t theialdedkeel accfbﬁ’ding @(51 Jh&k&@ of i3 5&ﬁ¢1ﬂoﬁo®p>§idtﬁ4 yl)-methanol

the title 5 conmpou 212. 3 [ MrH+] .
yielged the sitle compound. MS (m/z) 224 0 [MJrH)r

-di chl or o- pyri di n- 4-yl net hoxy) - 5-f | uor o- 4-i m dazol - 1-y
| - 2- met hyl - qui nol i ne
B. B(>BromofI-cidoro-ByridihAyylngthoxg)-2 im@hyl4-( et | HDindidazol-2-yl)-
mol ) was reacted with i mdazole according to the
quinghife hesi s of 4-i m dazol - 1-yl - 2- met hyl - qui nol i n- 8- ol .

El?)ﬁv &HlJf' £ 31?1 pfh@}g&lo 1@'4?! ﬁfeﬁﬁnépﬁl% Eﬂe%r&@p&n'aﬁlg chloride
synt esi s é 3 I ch 1 di n-4-yl met hoxy) -

3 bxiomoelﬁzhlord#f,dhlcﬁomeﬂiyylpyqdnmn ohdcneling tgi the tsymthesis Iaf 3,5-dichloro-4-

chlo%grrrrlgt?ll;fpgyr?c?mg hgndTEu s%callllgnt reactlg)m w%th 2481%thyl 4> (IYH-metLyl 1H-imidazol-2-

yl)-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. MS (m/z):

4453 [M+H'].
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Exanpl e 45: Synt hesi s of

8- (3, 5-di chl oro-pyridin-4-yl net hoxy) - 2- et hyl - 4- ( 1- et
Whpd0s/116620 H-i m dazol - 2-yl ) -qui noline A PCT/EP2008/002316

4- Br ono- 8- net hoxy- 2- net hyl - qui nol i ne

8- Met hoxy- 2- net hyl - qui nolin-4-ol (9.0 g, 48 nmol) and

POBr3 (53 g, 185 mmol) was plgged in a round-bottoned

flask, equipped with a drying tube containing P4010.

After stirring 20 for 40 mn at 120C, the reaction

m xture was cooled to roomtenperature and poured on

Gy e G T D PRI i) A elin A oxymeth)-
pyridaR SO - aényht ea:1ddnethylcbsteoncentrat ed in vacuo. The

S A oS BT -

1mlaézg b'lﬁ}g: ﬁ8hﬁ{1ﬂ gdﬁ%m&g%ldéaé%%ﬁd(%&?\ﬂ m%ﬁlyﬁester ({)0380 g, 3.5 mmol)

in DMF @&EME&()OM@S (dﬁldegl, 18 pminod) anyd m@ttpkyrl@bowlam i(bH) mg, 0.36

mmHI)D a%ﬂaénﬁ,tfrpggbf %oﬁgﬁ%%éb ((g %I%ml A sgu%ﬁ%%%?t ﬁ%LC purification
y1elﬁEH‘M1‘értRlé$:oQ@8hﬁ§QQtH§@F@§alt RAS (m/Fy449ERi-AN). M Xt ur e

was allowed to warmto 30 roomtenperature over 4 h.
The reaction m xture was then concentrated i n vacuo

Bt er Tso R TR RREE s BT R i oxymetty -

nﬁh% fpsorli@xéld mvébylexter act ed with DCM (2 x 300 m_)
i he ?2};5 ned WO 2008/ 116620 PCT/ EP2008/ 002316

&Ogmaelut@peroi wetdechiprioctt [Hinsthylpgadamethy}- FHéH’é@PZOhﬁd’l) -quinolin-8-
s1oPRERARPL IR S ARTYR: achl ipdi 47 (#Fme D HED B MeOH (1 mL)
Nam/(ﬁﬁg,l@ Oa)mhﬁl) gwaseadtiéte Snrltlhgaof themphmnd folVBh @B@9C and subsequent

238. Mt HH] - Met
HPLC st ieiged Dis isctormoand s fepkiy Fi- M8 (AR 148 M

in hexane, 6.0 nm., 9.7 mmvl) was added dropwi se to a

stirred soI ution of 1-nethyl-IHimdazole (0.83 ni,

m ) 87:n Symitlyedisoust THES {cbBrodd)[2anethyBE(1-nileyl-1H-imidazol-2-yl)-

s al vvedto rmto -40C. A
%”P'EWYB‘F@%WV? 395'1% -BEthaxyefhangne s nhy dr ous  THE
(28 nm.) was than added dropw se at -40C. The reaction
m xture was 10 allowed to reach room tenperature and

W3- Brogmo- rchlng b (teterhydraap was Beyloxyynetbyl) patitme4) 4

6134@-@%@952%&1%1-?){ q%nwnﬁy]@a? rtﬁasnol 52 ge)galwl (rg.ﬁ'xl ;}dlks%k 015 anhydrous
DCH (80" DY 3f4oalh9&}ommp§rfan8@0 mUl @91 &ﬁﬁibl)@ﬂldlﬁ Xﬁ@H&nM@Shydrate (29 g,

cooled to room g&;r ature, was added_ and
15.2 memel| werat added arnél ewlwrpwa@aoetmvﬁé)vleggg@u@ Riladhe mixture was

was'%%&e wéch S%E’?%ﬁg ﬁﬁ;ﬂﬁf{;{g Bﬁ\@hyer %ﬂa{?\gﬁvﬁéﬁﬁt G%dﬁg %c)l/ueous solution

extractdd t vith OICMoO ITieNtdoaitdnkda qugais é‘y&t&c’so wetre adriedn@vehneNa,SO4 and

conqER RSB RS A 15 S B R NASBES) with EAherane
to pé%\llaffh%grtlg%gﬁ gﬁw@sﬁa yale oilnl\/ﬁfltﬁg%) 3388 [(Megifue vas

mat ogr a

B. 1-[5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-yl]-2-methoxy-ethanone
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
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silica gel (elution with DCM MeOH 20: 1) to give the
title conpound. MS (nfz): 240.2 [MtH+]. 20 D
W@2{08/15662% chl or o- pyri di n-4-yl nmet hoxy) - 2- net hy| PAF/ER2008002316
hyl -1 Hi m dazol -2-yl)- quinoline
2- Met hyl -4-(1-met hyl -1 Hi m dazol - 2-yl ) - qui nol i n- 8- ol
(16 nmg, 67 nol) was al kyl ated j3according to the
syntheS|s of

5-di chl or o- pyﬁthl?dl n- 4-yl met hoxy q)i 4-im dazol -
stlrneﬁe&thyﬁ C Aar §ei Holkhsa methgxxrécqtﬁea@ tm%thxloﬁﬁa%ru%%gnL %9.8 mmol)

dlsséyn%flheé]@%%#us EF QIU E'QL) wid 3d&ed %Wse aﬁ&@ﬁﬂin% w4 continued at -78°C

for B-h[ 3; Cb:hpreﬁoﬁ of tHel mzaiol?z lnmlnﬁuﬂeﬂajy(}ji]' I)C,pspmrai:edl Wﬂ@(hglsw@:oadded with
- met t -1 Himdaz I nalin

VIg@QQt:@errm Z-éleg quvzmégg rmaqn)re W 529%%&64 é%’r 42 Bre% L) and the
d;jbx‘gma@rﬁm@f{s thfée elao\z'ﬁﬁ‘ fgl%!réigd‘m(ﬁ@g & 911L)0a1§i7 dried over

azol e-2-t 0. 85 nmol
Na,S0Q. Tihe residfé tvears mirifredi b)gﬂaash a}mmrattogrqphy anLeileca gel wuh EA/hexane to

prowf theliormagind 3% RAlerICSut oM 0o RS ARH EA (40
nm.) were added to the reaction m xture. The WO

2008/ 116620 PCT/ EP2008/ 002316 126 organic |ayer was
. ile(§-Chlero-dhp dOxymiciiyl-pyadin-apd-2cowethonyethtapdng n vacuo

J8 nautsohERPhept pue i HRgE bRet A Gy doy By Prpyridin 3.2
metﬁoﬁ)hktﬁﬁﬂbn'é 0.14 % 0.46 mmol) in ethanol 5'15 mL) p-TsOH monohydrate was added.
u

(thiazol -2-yl sul fanyl)-pyridi ne-4-carbal dehyde was
Afteredimdeg oa@'mgés etr RE edolvent waseevaperatedsang the residue was purified by flash

3,.5- d| hi org h t
chr rgatggﬁag y og %ﬂhﬁAﬁe)xF? a{r?yﬁj)gg pgl)?rtlﬁed gllﬁl\é} n}pjou%d as a colourless
oil. VES (18212160 [WW used in the follow ng step w thout
further purification. Conversion of [3-

chl or o- 5- (thlazol 2-yl sul fanyl)-pyridi n-4-yl]

O hEBLchB e A0 SRUALOIEH Iy syt

pynﬂnnslye}siz-smlho@ &hanarel or o- 4- chl oronet hyl - pyri di ne and
S bsequent reaction wt .1 .
opxengien. of igﬁéiwﬁvhﬁpwaﬁaﬂrpw}w S ethexygethnone into the
Ny sy af 1)-2-meth
o Oyt |G 0y ek Ry} 4Py Sz oy 2475 ethanone
accerdiightpl the s@nthesin of Brfedighloraé ¢hidremeihyl-pyridingoanddsubsequent reaction

thsg ;{EQ] é—?t-fnethM? lmm dazéll-gzqyl% qLJmoll_l-rl_l]S oFé(ccnpclmg ?o the synthesis of 8-
G, 55d161|i1bfd A-y1HetaAd) 4L1nﬁdia23t-lf§'ﬂ12yrhemyl q&zhbmleS yielded the title

lI-) nicotinic acid nmethyl ester 15 A
00H510 @?@SZT s et M (mtp) pAATah MKl Joxy et hyl ) - ni coti nic
acid nethyl ester A m xture of
3, 5-di chl oro- 4- (tetrahydro-pyran-2-yl oxynet hyl ) - pyri di
BxainpRO 919, Synthesid3 ofm®(3,5-DichlefdpyradihAeylizftibxly)-2 f1fd8&methyl-4-(2-
2{%1 (1, 1' - bi s(di phenyl phosphi no) f err ocene) -
methyl il wyeasal- H@J)rqm{mllﬂ}w (PdC12(dppf)2DCM 63 ny,
0.077 mmol) and 4 A nol ecular sieves (600 ng) in MeOH
(10 m.) was stirred at 120C for 5 h under an
a@t.mBm&rétmbrcﬁﬂetthpnnom&@)kl de (15 bar). The

y egﬁ%tllcg)nn o ld{ysg{ég {gfelzf r82§|11\é3'9—£ﬁ W mEnP\éed | B in anhydrous
THIEIM @rfﬁ; ggag%hﬁe@ Hroiimbé:ﬁ) 9%{1er@ Eb‘lhh@ﬁ‘ 0‘f"4t$}omoxi ﬁ[eﬁ%rl%glmohn -8-0l
hexane

Ive'the title conpound
(100 mgt16420 mmol) in anhydrous THF (1.0 mL) at -80°C. Aﬁer stlrrlng for 1 h at -80°C, a

solution of N-fluorobenzenesulfonimide (331 mg, 1.05 mmol) in anhydrous THF (1 mL) was
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B. 5-Chl oro-4-hydroxynet hyl - ni cotinic acid nethyl

ester 25 p-Tol uenesul fonic acid nonohydrate (26.7 ny,
wO2m40165p0| ) was added to a stirred sol ution PET/EP2008/002316

5-chl oro-4-(tetrahydro-pyran-2-yl oxynethyl)-nicotinic

acid nethyl ester (20 ng, 0.070 mmol) in MeCH (4 nl).

After stirring for 60 mn at rggmtenperature, the

reaction mxture was concentrated in vacuo and t he

resi due was partitioned between EA
added, AP ERT N Tg|reaction MuXBIrg RS af& sft % éq 179nCnd was then
a [ o oo adiolts J0HIT) (6 ACmESTTE Gflixctur
que}dér}%gn?g gf;aéilfig}’o\%e?g"cg e ove?lé N§28804 ter eg9 and XuTe was
partitioned rietvedead CMh (30amﬁ10 and veaterdS uhL). ﬂ@lctaquhmlsdaymgwd:xtracted with
DC%?Q( #f 1§5d t[g ddﬁf ne 3&%8%@@@%%8%% ggrd B{/gralt\lilzg%“, filtered, and
con &%@299%%231% rés?dz.lecwas purified by flash chromatography on silica gel
l'oro-4 chloronethyl-nlcotlnlc acid nmethyl ester
(eluBoh yritr DEMrid givei ity cpinpewtd. MS (18/z)nasi8/ Ig{MeHZ). ny,
0. 702 mmol ) and CCl14 (400 L) were added to a stirred
sol uti on of 5-chl oro-4-hydroxynet hyl-nicotinic acid
et Ryt3, £ Bi@lorodpyiritin-4-ylBhethdx H) O fRIGRInethyl- @Q\%{eﬂwﬂdQH pyrazol-3-yl)-
After stirri ng for 2 h at room tenperature,
quinadimet i on mi xture was filter ed and concent r at ed in

{3580 FRC G5B} SR PSS 5 57§ uromet-

quind¥hig=bl (D mg, 0.082 mmol) accordmg to the synthesis of 2-methyl-4-(1-methyl-1H-
5- Chl or 0- 4- (4- i m_dazol - 1- yl - 2- met hyl - qui nol i n- 8-yl

imidazal Ry hawiselimBolaandasubsedugnt alkplatgp @gcording to the synthe}/sw of 8-(3,5-
dlCl’ﬂOljon%}qﬁﬁIQ -4 gﬁﬁ%#ho%gﬁtlﬂﬁwazgﬂ QPb'rﬂetﬁyloélmﬁdi?ne”g’ ylg:lcféﬁd' the title

conqiahﬁdasmedm/:osalmwﬂm)mm4 fMeH&Ei d met hyl ester (25

ng, 0.077 mmol) according to the synthesis of

8- (3, 5-di chl oro-pyridi n-4-yl met hoxy) - 4-i m dazol - 1-yl -

Uig i g .

R g B g e il 4011%?&"8’3???.ﬂ““°mhy1 2
pyrazol-Bextl p2-mgthyl-quitolthe1% TFA to give the title conpound

as the TFA salt. M5 (nmz): 409.1 [ MtH+]. Exanple 70:

Synt hesi s of

33;(13F1§oﬂin§é%1|1ﬁf1q{ faz8len- 4- yl met hoxy) - 2- met hyl - 4- (5- net
hyl - thiazol-4-yl)-quinoline and

®1¢tby5ndnmfgr orifiyeridi (4.5- pLekdhoupgl) 2warendded dropsviseeto a stirred

solefbe o FEE R LR a4 1 rafgh fp anfydrgus THE, (67 mL) at -80°C.

Thea@g@bndhpie S@staﬂoﬁ'eﬂ &(b wagt t& edomh 'tdmlipe@ziture and was then concentrated in
5-nmet hyl -t hi azol e in_acetic aci

vacke, ey eFiges 26 paritimed beiaen I 190 TLEa H6cF GohymL). The pH of

e SRS S s S0 bRt ot g R, 155 i v v
driedrove) N\a@)@didieféd #id esncshtrated hgvdoap td giveahe BHEcompeund. MS (m/z):

reactjon m xture was partitioned between DCM (150 ni)
101%W‘E§°nkentrat ed aqueous NaCl (50 nmlL). The aqueous

| ayer was extracted wth DCM (150 nlL). The conbi ned

organi c layers were washed wi th aqueous Na2C33 (1 M

B0 &03)3-Dachieotysyriintidtyimethosg)ud-{ 2 fmopenithylydH-ayemzolt3-21)-2-methyl-

.M..2 x 50 nL), dried over Na2SO4,
quinoline

-

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
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filtered, and concentrated in vacuo. The residue was
purified by flash chromat ography on 30 silica gel

W@ edoattiero wi t h EA/ hexane 1:10) to give the titP&I/EP2008/002316
conmpound. M5 (mfz): 180.1 [M-H+]. WD 2008/ 116620
PCT/ EP2008/ 002316 128 B.
2- Met hyl - 4- (5-net hyl -t hi azol - 43¢l ) - qui nol i n- 8- 0l and
2-met hyl - 4- (5- net hyl -t hi azoI 2- yl)-quinolin-8-ol A

solutlo of . 4- br ono- 5- i.azol e
ﬁaéﬁhm%san%ﬁsg%ﬂu %@51&%3 Yibee & %w@% of 8-3,5-
t f; ; 7
dlctﬁol% ﬂg’i’fcﬁg 4%9%1{09%_@ mﬁa‘%%r IQHQMJR%th%In %Q?lgﬂes . Eld(?:d , the title
compb)mdmsthQH(EA s-aieM&antz)omrﬁ me*] was al | owed to warm
to -40C. A solution of Znd 2 (0.302 g, 2.21 nunol) in
anhydrous THE (28 nlL) was then added dropw se at
E&Qﬁ;gleﬂﬂﬁo T Sﬁ?thés‘i’i‘ off %L (1EbWRS 1 Rlin@Aee1-b §1duBRe)5SaMBro-pyridin-4-

enperature "~ and was then transferred to a suspension
ylmethoRyl PRiethyl-4-@25methy -8 H3pyrazadi3) y Drquinglibe ono- 2-

met hyl - qui nol'i n-8-ol (73 ng, 0.063 ml) in anhydrous

di oxane (1.5 nmL). After stirring for 10 90 mi n at 80C,

14 8- CRIRES-5 F PHMIni8a¥08 2 Wasul £a91) §eritlihetPodrbaldeprieat ur e,
MeOH (1 m.?lswas adde‘c?aand the sol vent was renoved in

\ﬁacumrem% etichlow-maidipetcptbabisbrde, @0Rars HEvmnyy), 1H-imidazole-

2o g S 100 R 3 1 AT i

RT 8189 UsTheols@it wWidsasmaneld frihucad dad tse lesidas waa$)artitioned between EA
extracted with DCM (2 x 20 . rrL} The corrFl ned tgr@g
30 mlyeand Rrgnee(30rmEy Aller extgastion of fhe aqueqys laypgwi (2% 30 mL) the

conﬁ?&(&e&% Fals qg¥ér§' Wen \ﬁﬁ‘é&‘ ch 2§@§'fﬂ%?&id"\@ﬁd QHfléécnﬁrﬁfédbM vacuo. The
ash ¢hrone ograp y on S 11 CA gel autron wt
resuIDGM fifOtbrRpound was wped domthainektreactmin witlgout iputification. MS (m/z): 240.0
ounds. M5 (nmfz): 257.2 [ MtH+]. C.
[M (3 5-Di chl oro-pyri di n-4-yl met hoxy) - 2- et hyl - 4- (5
-met hyl -t hi azol -4-yl)-quinolin and
8- (3, 5-di chl oro-pyridin-4-yl net hoxy) - 2- met hyl - 4- (5- et
By [3-Chil e -€12- ;xhﬁdamlr?nmlsukfam@) -pyridindeyl g methanol

%Eﬁt“%b 8&%3) %P}@}rl) %VPIIﬁ? %gﬁ 03 Sy?'rfg agﬁuﬁgﬁil gﬁ §-§m0qr3-?- H-imidazol-

2- ylaiﬂfaxgl)léyﬂmé A caisalddhldal 138dn 200 4 dinf§l) ir0ethifol (4 mL). After stirring

synt hesi's of 8-
for 38 nEndatclepy tmmmtmen the yeacHem ENFIUIY -Yasi %falfemtraiedy in pagyo and the

iGN AR DTk T b FOIP R i e v

0.1%3YRARe giive thé title compound as the TFA salt. MS (m/z): 242 0 [M+H+]
8- (3, 5-di chl oro- pyri di n- 4-yl met hoxy) - 2- met hyl - 4- (2H- py
razol - 3-yl)-quinoline A 1-Benzyl oxynethyl -

g

§inder agos ammgpharecsﬂxlfﬂmle pyxdajzlmityzl dster 937.9 1120.189 rmmbl)) wan added to a

iR T, B TR S35 eSS 5 8ol (o5,

0.27’]%_)grgiﬂo'1)0£}ﬁi 1.3-Radbicl R YV 07QRREYIBE 3D BIET4P 2P0 8/29023:461) 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
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"].
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reacti on was then quenched by the addition of

concentrated aqueous NH3 (1 nL). The reaction m xture
wormsaomeent rated in vacuo and the resi due wasP@UEPIo0®2316

by flash chromatography on silica gel (elution with

DCM MeOH 1:20) to give the title conpound. M5 (nfz):

189.0 [M+H+] . 5 B. 4-(2-Benzyl psynet hyl - 2H pyrazol - 3

-yl )-8-(3,5 -dichloro-pyridin-4-yl net hoxy) - 2-

TS BB e Do B U prrcnd e Yosmathy Cpyridine

@é‘%" zﬂ {.Nel37Ma 808! whSEdHl. d pr%Q 1804t drreRCORIINNSF 3R(1-butyl-1H-

nt esis of 2-methyl-4-(1-
imldHIDhQnydslﬂ-fanydl)dadﬂbrOpryici)n-qtylhuiethan&l— @R.mgHk74 mendl) nm@CM (4 mL).
roduct al k | at ed accord| o the s
Ang 5158 SPERrorot6gH Rty AR fUFORR NG op Sofifion 5 mL) and
I {
Dchg HQL:) Vo4 araaéa '&sze )tl?eorseg%t‘ifcgldrm’f'ﬂl\/ﬁre ]rrhé RrEAPRYEAWAS dFB& over Na,SOa,
filteded, 3n@- Ewm;hnmtgd @y riadue- Ihylrcﬁet!th@(wle Zompohyd -was( psedpior the next

re%iﬁfl%ﬂ'ﬂﬂ@ﬁ%ﬁ?%&%?%%‘#@gﬁgj3Mﬁj1n ) %8 (3, 5-di chl or o-

yr| di n-4- yl net hoxy) - 2- net hyl - qui nol i ne TFA salt (10
6n‘::g in TFA (1.35 nL) and DCM (0.15 nL) was stirred in
se%ﬂ[%ﬂl -Bundtlifbimidageled-ylsulfgnd-§-shlopo-gyrdinthzlnghei2-methyl-4-

3 d the residue was purified by
(- nP glgg’w%ggg Ymﬁﬁgu@?eng a gradient of acetonitrile
l(rsz@eg €26. S\Intgn 0. (IkllrﬁlmﬁBszzisJa@lle&eo ahegdrotidle stimep selatdomsf 3-(1-butyl-

the TFA salt. M5 (m z): 0 LI\/H-H+]. 20 ExarrpIS 8%:
lH-gymaﬁ@lsg glsgkfanyl) -5-chloro-4- chlorome hyl-pyridine (21.5 mg, 0.068 mmol) and 2-

metﬁﬁ({? (? ﬁ?eg@glz%gg i ?ppocﬁnafdﬂﬁ% ROW.6 %R M mtiol i ™BMF (1 mL).

Aft&-ifPndH o ldhhmopyﬁem]her&tlﬁe yhe mmm rénoredhiy lvgaian dlhenresidue was
pur%i%é{bgbrgg%gclfdgpl%%é ggﬁfcd H,él?lg (Sgpgn 1|§gtn%foa§etr9ﬁgp e in water with 0.1% TFA to
givé m%ftﬁ’moﬁl 6§m&3a§£heﬁ*1@[ Qilt. MS (m/z): 519.1 [M+ 0]

pyridin-4- ylnet hoxy) - 2-met hyl -qui noline (0.40 g, 1.0

nmol ), potassium acetate (0.30 g, 3.0 mol), and

TR L 225 SRS 0s " hekblotp-FTPHEERRE P mathyg-quinolin--

ylogqhémﬂs-pyxﬁémtﬁgr]wmw%yupr ghignided the residue was
purified” by reversed phase HPLC using a gradi ent of

acetonitrile in water with 0. 1% TFA to give the 30
| té:ﬁ&]-ﬁpo%? 'S’ngfaré p'yﬁﬁmﬂf @hﬁéﬁl&y)- -mgl%fc)l 1 ﬁgl’z-m%thyl quinoline

RBaetiikiro o6 -3pbontli- f-chtoyd-Aedhiersnettd -petidiyie - Wit 4~ meidayol-1t-fi-2-methyl-
i azol -5-yl)-.quinoline WO 2008/ 11662 PCT/E 4OO /002316
quinolim-§ok g{gclgghgg & thsr synthe51s of 8-(3,5-dichloro-pyridi methoxy)-4-imidazol-

1yr§‘%1 ﬁ%l%?gr(gllrl]xﬁ; n@fgl@gﬂ} saFéf/ '&()ﬁfogﬁ%%s fieMeFRY kAl W i(fh/z): 4313

[Mﬁ-ﬁ}rom) 4-met hyl -t hi azol e (Takeda; M nato; Yakugaku

Zasshi; 71; 1951; 1242; Chem Abstr.; 1952; 5583) (6.0

ng, 24 pnol), Pd(PPh3)4 (2 ng, 2 pnol), and Na2CO3

@2 35[@ +Clorbl4-@%hidal - £l pzm&nﬂtcﬁﬁndihp I&yﬁﬁtﬂyl)ﬂwndme yl]-N,N-
~and deoxygenat ed H20 (7 was sti rred in a seal
dimethyta¢rytanude sel  at 100Cfor 22 h. The sol vent was

| erarlgt\lloend | o 8-(3-bromo-5-chloro-pyridin-4-ylmethoxy)-4-imidazol-1-yl-2-methyl-
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-
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vacuo and the residue was purified by reversed phase

HPLC using a gradient of acetonitrile in water with
w@2008s17d620 t 0 gi ve the title conmpound as the TFEACEHEP1008/002316

Ms (nmlz): 416.4 [ M+H+]. Exanpl e 86: Synthesis of

3-{5-chloro-4-[2-nmethyl -4-(1-nethyl -1 Hi m dazol - 2-yl) -

10 qui nolin-8-yl oxynet hyl ] - pynidi n-3-yl }-propionic

acid nethyl ester A (3 -Bronpb-5

| oro-pyr.idin-4-yl)-nethanol A solution of LDA
ylorymetiy o b Sy eIt SreRiH 55455 SHSecribe Sismypouad es the TFA
SMt3?§5€%§u§48§ENg¥?lnL) at -78C under Ar was treated

sol ution of 3-brono- 15
5 chl oro-pyridine (2.5 g, 13.0 mmol) in anhydrous THE

e L B RrBK Y3 S iy ey P D3y

di aﬂ ﬁﬁ@%ﬂ{gﬂﬁiTHE (30 nm.) was added dr opwi se. The
o gu t ng SOthIOﬂ was stirred at -78C for 1.5 h and

Rlaélm:tldnr eﬁtthd vinyh gsaupuiat e fp Ndm@%(%lmtdawlgbwbasnethyl quinolin-8-

slog s b RS OB Ret B aR L ol 200 L iapl] it NaBH 2

spat@fis Eﬁéum% Resating gat@dhé\l@m@s@%f(;-ﬁsmmoramd[zdmemdl -9\(@methyl-1H-
Na2SM4. e residue was purified flash
imidanobh’dl)dgnmﬁhWﬁ’&p@mqﬂ@dwamﬁ Y- IEWlﬁéb@aﬁ‘?@ mgthyl ester yielded the

bal dehyd
e RO A B TR S LAY R e "aceor i gt o

t he synthesis of (3,5- dlchloro pyr|d|n 4- yI) met hano

ielded the title conmpound. 224.0 H+ 2 ...
éxample 126: Synthesmrrp of 8- [3-c oro- g 2- methanesul ony ethyS-pmd1n—4-

by SR o R 2

( 3- br ono- 5- chl or o- pyrldln 4-yl)-nmethanol into the

correspandi n | ori de
Dy o B oo BN iR AR PB4 el Fryrazol-3-31)-
qunkﬁﬁ eSynthesis of 3,5-dichloro-4-
chl oronet hyl - pyri di ne, and subsequent reaction with
Renationy bf 8-frdmoed-kilord-4i¢hiarpniathyl-peridioe w1th 2-methyl-4-(2-methyl-2H-

I i nal i - acc rdln tQ the nthe
pyr% %é%’ @f‘&ﬂf%gd’?pﬁcg&r h os)}/i}ﬁ%ﬁls SS-@ S-dichloro-pyridin-4-
Ak m] da¥dl- RyMBirhethyl d%lide elMe@tistedtlé kempbiddas the TFA salt.

yhnaﬁgpounhnas theyTFA sa?lq@u 2?2) 445. 3 [ MtH+] . WO
hdSZ@@Bi@@EBEﬁ+EET/EP2008/002316 131 C 3- { 5

-Chloro-4- [2-methyl-4-(1-nmethyl-1 Him dazo

| -2-yl)-quinolin-8 -yloxynethyl] -

FB%!TSL[@L(Dhl%rdlS-}(2&ﬁéthhﬂe@ul&ﬁiytﬂ-vif@ll)ﬁ;yjﬁcﬁﬁmeylm'limoay]smmﬂthﬁm-(2-methyl-

O . -
2H-sy1(agolb3-zzs}}mn5n<&meoro pyri di n- 4-yl met hoxy) - 2- met hyl - 4- (1

;Dﬁl -1 chfﬁ {ﬂcggﬁﬁﬁ)& dS%thﬁg lp%&h%oéi S'?I%tﬁ&@ @me@lyﬂ-g (2)methy1 -2H-

ester”(0.30
pyrazbl -BIVIH)-quinatine O ﬁ‘g;X)Z)B(Mﬂmtﬂj) wﬁlhlxﬁemanlés)llfemy;l ethene (59.2 mL, 0.68

tri-p-tolyl-phosphane (11 I S ed. . .
mmel) 1R e STBRERT OB Gt GIOTP o B AT mathyioF e imidazol.2-
yl)- @Mﬁélgxgg ‘éﬂ&?lfl?éﬁﬁ‘y@gkhﬁincﬁ&l}%r%ﬁ/d eh&l&i Arfltééiﬁylt | dsteg ylelccl)ed the title
compound as the TFA salt. MS (m/z): 469.2 [M+H" ] '

3-{5-Chl oro-4-[2-nethyl -4-(1-nethyl -1 Himdazol -2-yl)-

qui nol i n- 8-yl oxynet hyl]- pyridin-3-yl}-propionic acid

t 5:dsUtfbiN-eftlylBpyridin-4-ylmethoxy]-2-methyl-4-(2-methyl-

DAL o 1 S prin-4imethors ety G-ty

2H-p|ynamle[35rzlbrq@nqlin)e qui nol i n- 8-
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yl oxymet hyl ] -pyridin-3-yl}-acrylic acid nethyl ester

(8.8 ng, 0.02 nmol) in MeOH (1 nm) NaBH4 (7 ng, 0.08
wornmBjilesas added. Stirring of the sol ution forpdr/EPAEDS/N002316

30C and subsequent 15 HPLC purification yielded the

title conpound as the TFA salt. M5 (mfz): 451.3

[ MtH+] . Exanpl e 87: Synt hesis pfy

1-{5-chl oro- 4 [2 nmet hyl - 4- (1- et hyl -1 H i mi dazol - 2-yl) -

| hyl z
' no ' n- 8 Hg’ﬁteg%/éw‘]p Ampy8r I[3d|clﬂor?z) 5)& n%ethanesulfonyl-vinyl)-pyridin-4-

| hyl :
ylm% 5(2]59—{15 "Z'Q“ﬁ' ?m‘éﬂéﬁ QH gﬂgﬂg;ﬁ; fho%n|¥) @r‘% {Fﬁ% gl())lzlp}hmol) with
NaBEL 858, mp2 DA 4rmmiq) dbsadingets e synthedisonks 3- (BaM (180 fjerhyl4-(1-

methibiy yffﬁze ?ﬁ Baghdin: éowtﬁm%ngmd%@ Hg‘oPﬁ’eaCld methyl ester
ylelagigfe&ﬁré aaﬁﬁpoﬁhaagﬁférpf@wt Qs (Iﬁr I)Pﬂ:}l Tha+mixture was

wi t h 'saturated NaHCO3 he organi ¢ | ayer was
separated and the aqueous solutlon 25 extracted wth

Resbmale 38" SRS coba S el eormEoraeehies iy sgymetnon+

imiddza8M-v3 2L QB ?pq&ﬁ@hﬁe on silica gel WI t h EA/ hexane
provide the title conpound as a yellowoil. M (niz)

308.5 [ MrH+]. B. 1-
O 1 TR ey
Steaa@dfp053cmbﬁabos-éhlbf@ni(@hmyd;o@yraam@}mm; PyHdin®Y0.36 g, 1.0

ridine (0.30 0. 98 nnnl% was__di ssol ved in anhydrous
mmphEwith Somiy asHHEYRestand -6 L, Tmel angesdiag dp dhe spnthesis of 1-[5-

Sl 58 B A SRS o S s o

title20folh6 A8 (RGIY EFROOBHAD2316 132 stirred at -78C for
0.5 h. Then net hoxy-acetic acid nethyl ester (0.97 ni,
9.8 mmul) dlssolved in anhydrous THE (10 ni) was
13 PG YRS ed. . meifol fOr
?ﬁ?‘t&ﬁi& cm etrron athheplrg)e(g@tl 99%}}#&m tor erélleby TLC,
Muctatrecbﬂ\l&]h&(ﬂdemsiea@dﬁw vint B-chiorget-Getsahydia-pymag-2-yloxymethyl)-

Th I xt t t d i
pyribing-§ R ORERY At BPEanitEe sxinent o T iaifip A9 methanol
yield&d t!fe«’%&f-é%w M@gn@) 26810 (MREEY over  Na2SO4. The

residue was purified by flash chromatography on silica
gel with EA/ hexane to provide the title conpound as a

P55 RpseYyme i pygRcy pirfibllon & - (5

T h- goliBbl Y ﬁ&lﬁl@f&ﬂﬁteﬁ@hﬂ’d&o@yﬁ@i -2yl oxiymiethyl)- pyr1d1n-3-yl]-methanol
1-[5-chl oro-4- gtetrahy

an- 2 onynethyl) yridin
G911 mmahimNE ] umbhBlato(1meg)-16 Mol iofamethane (14.2 i

t ha 1 rmnoh drate S, add f
02 EHHIFhet R i ST SRR DA BT nf Bl puitcaion
andt h@bgeq&xﬂuaemﬁecﬁ@ﬁl bi atle btétxfahﬁtfrb yr@.hylo @6@9 riaphyintg  3-chloro-5-
S|I|ca gel with EA hexane to prOV|de the title
H-4rétemalysirerpyransk ylogymethyD-pyidine o163 o by ip-Hthe. ACN/HO

soll.f&%n ¢o gl{ frngFJI)P?fCO Iyn"g# [@t B?f!: c%ﬁr%%ﬁﬂftagy%@% salt. I\gS ?n/z) 188.3
[M4HY2- nethoxy et hanone Cbnver3|on of

1- (5-chl or o- 4- hydr oxynet hyl - pyri di n- 3-yl ) - 2- met hoxy- et
hanone into the

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

quinoline
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correspondi ng chloride

1- (5-chl oro-4-chl oronet hyl - pyridi n-3-yl)-2-net hoxy-eth
wW@r@sa16620 according to the synthesis of PCT/EP2008/002316

3, 5-di chl oro- 4-chl oronet hyl - pyri di ne, and subsequent

reaction with

2-nmet hyl -4-(1-net hyl -1 H i m dazalg- 2-yl ) - qui nol i n-8-0

according to the syntheS|s of 8-

g b S somB By B SRRl i isdesponing
chlc%?fet 3-cMord- W dlorofhethy?-sLktHS ymdaRy RIS a8dordm¥ Mo BRI Synthesis of
3,5-8ichRyr6-4Bihddronrethypypyridine; 4and nsmbsagpyit- Zeddtivnr omtht hdHimidazol-1-yl-2-

et Teq SRR of SRR D AUIRR o BiC AN g Ridgp-+-imethoxy)4-

N 1
A SPhIRSEMAT, My ph M4 Bofend SSEA B S (o

395t20[Mc+Ht]i rred sol ution of
4- br ono- 2- et hyl -qui nolin-8-o0l (100 ng, 0.420 mmol)
in anhydrous THE (1.0 nL) at -80C. After stirring for

ExELrn%le 80, Sntledisutdforn-9s-chtofd- wqmlmmweﬁme&@mm Prazol-3-yl)-
1.05 mmol) in an%drous THE ?l

(3

qunmbms& n%amﬂmm-emsﬂ@@ qufinyl 34V, A wﬂw @m@eat
-100C. The reaction mxture was allowed to warmto
-20C and was then quenched by the addition of

QOS-ETHI 6rot the AP RPPFidNIMIGH)-pidthnol ) . The mi xture vvas
partitioned between DCM (30 rrLi and water. (5 nlL)

Aldeb (R520mh PEROSRRSTE Rt Ff%‘fléf'd oy 3 frdighlegopyridineed ﬁ?}jﬂa’éﬁwde (3.00 g,
17. 4%&@”%’&&‘@& IR G I AYE hgUR Bl S RVEST g‘g%?@% mmol) in DMF

concentrat vacuo. he r 8si due was
(20 pilr)i asedtirtey at D26 forchyr mmtr@mp@;ém 19i05i mmot)ewvas added. After 30 min

elution with 0 e title com ound
at 0% tgji i nleﬁEﬁ.\t%j?& a[gg tﬁe solvent was remo in vacug/sl"he resulting title

r@g(n?fd @aphgézﬂ f8f ﬁlemé&t f@a&&l WitH&It B%ﬁ%at?onf M@(mtmlo A+H'].
-2H pyrazol - - quinoline 10 Coupling of

1rrethy| IH-pyrazoIe(27rrg 0.33 nmmol) with

b SRS UL 0, 8 P B8

Rt Dy F944 rﬁ% nei mfhol} wds added to a stirred solution of (3-chloro-5-mercapto-
i m dazo ui nolin-8-o0l, and subsequent

pynﬁrk%yé)rmethaa@dé fingy 1t'5 mmolsgnsk %@bioso MNshrpsthsl-acetamde (176 uL,

1‘7f“ i OPZ\X@i(ge“fng‘gdAtﬂ?g% ’Jl}?rf%%orﬁsl oun aslttﬁ‘lé)e%g%gttﬁglsowem was

rem&ﬁéd in M‘cz{oﬁﬁh}:ireéﬁaﬂe 4vas Ndrified b‘y&dﬁm&&@ Ipha@AHPEYN iR iasgradient of

f
acetgnitglesingvaten with-0,}% TFA-ta gjveribeHisle,sompaund s b TR st MS (m/z):

260?2[:1_}'71 razol 3 -yl)-2-nethyl-quinoline A
'uoronet hyl -1 H pyrazol e 20 Di et hyl am nosul fur
trifluoride (4.5 nL, 34 mmol) was added dropwi se to a

%i” Csimio-ihlsepipaba kvt gty el A-shre b ginice

EBAEHIBF- mlﬁafﬂ'x%‘@ﬁﬁ'l—?ytﬁm yisQIEARTIIM A dirRaHY1- acetanhlde (188 mg,

erature and was 't contentrated in wvacuo )
0.72 nmcﬂlje)vaaashlpanatledl witbdSOEImeetorday to10ige siyithasisl afadSrdichloro-4-

EETH O R T R T (I —

in Wi with 0.1% TFA to give the title compound as the TFA salt. MS (m/z): 279.3 [M+H"].
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25 dried over Na2SO4, filtered, and concentrated in
vacuo to give the title conmpound. Ms (nz): 101.0

WO ROOBI] 6623, PCT/EP2008/002316
8- (3,5-Dichl oro-pyridin-4-yl met hoxy) - 4- (2-f | uor onet hyl
-2H pyrazol -3 -yl)-2-met hyl - quinoline 30 Coupling of
1-fluoronethyl -l H pyrazole (79399, 0.79 mmol) with
4- br ono- 2- fl uoronethyl -quinolin-8-ol (75 ng, 0.32

RSO RS RS TR
%%%)7; %Eg‘%%é’%s ?7& flrrfg 5N rﬁmgbﬁvasoadaéd Ypa %Q%A 1:31@9319 of 2-(5-chloro-

base,
4- clﬂuﬂm&mmludmyndhk%ymtﬂfanywﬂfdimn@lyi @celtzhmds 3(5‘6 hlgsDéObfmmol) in HOAc

WeTE sttt (e ey
pungé %ﬁ@vé@éd ph&@lrﬁfﬂ@ hsing Ja7gr9d1£31M+d'ﬂ+a]cetorrlxt1§Péaim&er1@Qh 0.1% TFA to

esis of
glvesthﬁ:itnl(etompbymd hs+the FiFdasadl. MS () X1 IM+B lchl or o- pyri d
i n-4-
yl met hoxy] - 2- net hyl - 4- ( 2- met hyl - 2H pyr azol - 3-yl ) - qui no
Ig. ne 2-5-Cﬁlor@mp[1ﬂe§1yt- -’(2 methyl 2H- pyrazol -3-yl)-quinolin-8-yloxymethyl]-1-
H i m dazol - élsulfan yri di ne- 4- car bal dehyde A
oxymmdmee?mulfmy Ml‘émxmtbylmfeﬁamwe 4- car bal dehyde (600

e b 0 LA D g 2

0. O%nﬁ)‘l) rivasl alkyldfdd f awittB. 3- rhethﬂlhﬁ(ﬁﬁieﬁ@mz}hpﬁratcﬂm}yb€t1u1n011n-8 ol
in vacuo and the residue was_partitioned hetwe

(6.(mg, 9036 mymepld prqradingdo thg swAh@s& ok&+3 é&wf&ﬂmowrt% r4-ylmethoxy)-4-
I ?sol;ﬁglf[w
lmlga%f)?lﬁ 2I I%@ s%\/\%?%ﬁ:eﬁtr Iévé‘t&\%&t%g@% d i I'ter edSallt dS (m/z): 514.0
[Mﬂqﬁ]cent rated in vacuo. The resulting title conpound
was used for the next reaction w thout purifi catl on.
M5 (mz): 240.0 15 [MtH+]. B. [3 -Chloro-5

L R T L

isoprbpyB-2etmkethybqbinplike i m dazol -
2-yl sul fanyl ) - pyridi ne- 4-car bal dehyde (130 ng, O0.54
mml) in ethanol (4 ni). After stirring 20 for 30 mn

i 4R n@%aﬁﬁrcﬁnndlﬁme%eactl on mxture was
concen ra i n 'vacuo and the residue vvas@gurlfl

o vanteniapAnch (PO dsl el gy ankydiobs JFISEEL Brtwas adied dropwise

to & R ShsRluuiin,cl isglreiapl il 87t ik pEnphd, L FTCY RS ar 2°C. The

reactiBut Mixturk tWab rauda/z:al toZréﬁbls libcf)lﬂnbeh)peﬁmre and was than transferred to a
-chl or o- p%ﬂl di -met hanal 25 Under argo

SUSPRNIOB 9% &F @9(1ﬁ2rbl$&dla’e¢fﬁ’lld10§ﬂtlw)e€’§ﬂ@Paléa§17‘“B (L) (3. pgg0-063 mmol)

o PSSy EORR0 2T E 093 1) f gl oo (1.1 )

Aftétﬁ&lrxl‘i@ forQ@. h?Zt(BO‘I’@DH)e raadion mixture was cooled to room temperature, MeOH (5

d|a bi ¢cyc undec- 7-ene 40.5 L, O.
mL s pF gediin e«glw}t el 17 rmfISODBIrLﬁ Cefesidpp r"YarSn%‘mf%d by flash
chr&ﬁﬁtogr Eh!,;‘ oﬂtsﬂfcg%@ (RIRANAH DEMAVIEOH 2941 it& BivBithd Hﬂ@compound MS
centrated 1 h vacuo and the residue was purified
(nﬂﬁy2ﬂkQ¢h®ﬁﬂﬁphase HPLC using a 30 gradient of
acetonitrile in water with 0.1% TFA to give the title
compound as the TFA salt. M5 (nfz): 298.2 [ MrH+] .
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WO 2008/ 116620 PCT/ EP2008/ 002316 135 D. 3-(1-Butyl -
H i m dazol - 2-yl sul fanyl ) - 5-chl or o- 4- chl oronet hyl - pyri d
W0 p@8$0622 (27 L, 0.37 mmol) was added dr opwi SECT/BPZ208/002316
stirred solution of [3-(1-butyl-
I m dazol - 2-yl sul fanyl ) -5-chl oro- pyridi n-4-yl]-nethanol
(22 mg, 0.74 mmol) in DCM (4 nlgp After stirring for
1 h at roomterrperature sat urat ed aqueous Na2CO3

sol uti ed, to.the

Foact | B3 ﬁfm?@r% (thiﬂsfel & bssifaeynkw@m? 7 -ggaerqi@al Bvisppropyl-2-methyl-
quiﬂ}ﬁg@m, filtered, and concentrated i n vacuo. The

resulting title conpound was used for the next

relacpropyl-Wintellgdiqumalint §-oh(25omg, M8 2(mho)) wad 6lkyl4qtdd+with. 3-chloro-4-

chlgpmeibylzs SRy Pailp Gy Dyredinn 628 By | BOR7 ooy dSRTing to the
synt'hgsﬁrsf @5((@ 'SAdlcﬂlQro(-%yﬂﬂiﬁh }lm%{'ﬁ'oslw aﬁﬂﬁda%bﬂ-)yi Quhaali- @lﬁnohne to give

nmol ) was ad a vigorously
the Btle cospows| asttheaiﬁFAfsaB Mﬂ(hdzy K42.1 [M+H+]
1H i m dazol - 2-yl sul fanyl ) -5-chl or o- 4-chl or onet hyl - pyri
dine (21.5 ng, 0.068 nmol) and 2-
le f61: ZS)‘IRE&YSJ of ISE[QWQM- @hwzal-zqwsm@éﬂyw Syridin-3-ylmethoxy]-4-
m% 0.074 mmol) in DW . After stirring
imidagel-1-yh2amethybavineliser at ur e the soI vent was renoved in
vacuo. The residue was 15 purified by reversed phase
HPLC using a gradient of acetonitrile in water with
Q\ Q%Jm&‘b ﬂchJ&io‘l/@ ﬁlhﬂf&&blﬁndﬁmtmﬂalashﬁd&e TFA salt.
(mMz): 519.1 [ MPH+] .  Exanpl e 122:  Synt hesj s of
ént[csiueh% phthe. fezmyhgraaxz 82 f@?hlgtowrm}m ¥spring tp e synthesis of 3-
bro%@%-&ﬂ?x{g%ﬁ&%&é fl 'oc%ﬂ%ldggy%éo] %dN subsequent reaction with thiazole-2-thiol
accdrding- Bo othe- Ssyathesis0-ofy B iothiore 4-(thiamdlidoxig)lfahyi )apyaaiied-4-tarbaldehyde

.yl -2-net hyl - qui nql i ne [0

Ylelé@%fisﬁ%leﬁompw ‘M%m?i?ﬁ Mﬂgi/ri dine with
4-i m dazol -1-yl -2-nmet hyl - qui nolin-8-ol according to
the synthesis of
8- (3 Chiatd dh(thiaelRyisdifamyd)-pymidin3exdy-methanel dazol -

gl_ﬂ%l qlés‘&ﬂngtgr foug! noﬂ){(i‘z};]e %g&%%d]z% Fsr# ! llf cogrgg 4 carba%dehyde was
reduded as @s]cﬁb@d for(tﬂe hiﬂtﬂ@?socl»f(l ﬂalcﬂme@ﬁﬁy inQiy 1 dﬂﬁm%i ¥d Sive the title

xymet pyr i ﬁ% di net hyl - acry
compenird wgwhof/asgls@g in @he(f owgmg step without funher punﬁcatlon MS (m/z): 259.2
[M- | oro- pyri di n-4-yl met hoxy) - 4-i m dazol - 1-yl - 2- net hyl -

qui noline (10 ng, 0.023 mol) wth

N, N- di net hyl - acryl arri de (46 ng, 0.46 nmol) according
to the synthesi
G3- B 2chlerot ﬁﬂlpazohﬁtwlfaayleyyﬁémh%rwhn@h?wl thabgidazely]ryl-2-methyl-
qui ddfigknol i n-8 WO 2008/ 116620 PCT/ EP2008/ 002316 136

(ﬁ oxynet hyl ] -pyridin-3-yl}-acrylic acid nethyl ester

ﬂoaweiemsnt hef t i [2l chlarorp(ihingolals yishHanfypyridih 3-yIMbetahp) : into  the
448.

corrssqoggem ehlghde 34chlﬂ!i°a%£%1|°r01ngﬁbylz4 Whiarg-2ylieHamylipyddipg according
to thY TohtR¥did -d1V3 5 HithiSrovd-LabdrdthetRy Iy TR had'sAeq BT dfction 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.
MS (m/z): 466.0 [M+H].
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Reduction of the vinyl group in
3-[5-chl oro-4-(4-imdazol -1-yl-2-nmet hyl - qui nol i n- 8-

wQ@ b@gg eyl ) - pyri di n-3-yl]-N, N-di nethyl - acr yPEIER®08/002316
(7.4 ng, 0.017 mmol) with NaBH4 (2 spatul a anmounts)
according to the synthesis of
3-{5-chl oro-4-[2-nmethyl -4-(1- ngfhyl -1 H
i m dazol - 2-yl)-qui nolin-8-yloxynethyl]-pyridin-3-yl}-p

ro |on|c acid nethyl ester_yjelded_ the 10 title
A las SYREICTA 851 12 {«mﬁlerﬁ -94[2-meshylA-(upsthyl-2H-pyrazol-3-yl)-

L D

yl met hoxy] 2-met hyl - 4- (2- et hyI 2H pyrazol 3-yl)-quino
lin

- (%OEP&?Btl%a‘Eﬂlzo"r ginifre-pheny! 851 met hoxy) - 2- net hyl - 4- (2
‘lfFEEPX&!r cﬁf"‘aﬁ?(é’s?ﬁ@tle Brotho-acedl] %Hl&e (Reachi 090 86 mmol) dissolved in
0- 4- chl or onet hyl -

ronD pyridine wt
DCRE r(d$ mil)- MZadrbdhyhﬁﬁHlﬁmymaml a 3mytyreqof n?;;{41dutu8c>q:|henol (5.13 g,

CCO'Q%' %%CW @%‘H{ih%g% mmol) in DCM (40 mL) at 0°C. After 1 h at RT,

aqu¥$d§eélmxé’c)id 4olufibf 34 0ds; BOYhERwaR hiddd @UihB %édﬁfényrhﬁdnﬁi@d The organic
he title conpound as the TFA salt. 20 %%
1aye¢4‘8a2 dfigal FevET 1\312804, filtered, and concentrated in vacuo e resulting residue

SRR E R OB A A 1

-yl)-quinolin Reactlon of
Er%3 br onp- 5- chl or o- pyr|d|n4 | met hoxy) - 2- met hyl - 4- (2
t Bapmap Meisgpsopylr Mgt yd- %?F noline (15 ny, 0.034

mpp}?ét&%ﬁﬂ%ﬁ? g??{éﬂ Eﬁrﬁ@l@ %v{ssa%dgd -2 sHrrf# solution of bromo-
acet(ic?)ac[ldi 2;21h<|11ﬁhm-—}4he[n&} wérf(ylﬁ(-) Arrg( 1-48aintol) inl IBCMI(4dmb§1|Aﬂer stirring for 3 h

yl ) -qui nol i n-8-yl oxymet hyl ] -pyri di y
at rﬁemhmm@g%tw $hee PBRANG frye .queext@&ﬁﬁo&%aé h(L %k%fagH solution
t 489
(30 grﬁ[) T&%@ éagﬁ%l)a(%r wals hanesV%‘i’fNazg@‘;,Cﬁltered and concentrated in vacuo. The

onyl pyridin-4-yl ne
resdltlnmg(yt]le 2empdung wds 2d fet thy Inextztielacpwnaxmlhouz purification. MS (m/z): 194.0
qui nolin WD 2008/ 116620 PCT/ EP2008/ 002316 137
[M+ C]UCtI on of the vinyl group in
8-[ 3-chl or o- 5- ( 2- net hanesul f onyl - vi nyl ) - pyrldln 4-

yl met hoxy] net hyl nmet h 2H pyrazol - 3-yl) - qui no
G. rze(secahlerm@»hyoroo:ymem&pynmnt%ylsnﬁgam Nsscaore@yl i R madhy 1 acetamide
O%(r:i%g SDYFS ({nﬁ-?l-yclx Iiha%ols(lqw mg, 0.83 mmol) was alkylated by 2-

broﬂBtNLYsJoFfdﬂyl-N-ﬂéﬂ@l-aé’echi’deQ{Udimﬁnlgl 0.88 n)dh@l)} yeairdiyig ko thersiyfithesis of 2-
}-propionic acid neth Yl el ded t he
(5-chjarpd- Mm@mhﬁspw ?Pf/bl&%%rlyl) I‘W ‘%‘WQ)Y -agefamigle to give the title

CO@%%WM%%?‘%%W% yl - Eyr [ d‘ n- 4-yl met hoxy) - 4-
i mdazol- 1 -yl-2-nethyl-quinoline 10 A
?%%(l@géﬁ@?ﬁ; é‘,ﬁ.&éahy&)@ﬂ-p%&g% glsgl ﬂ)”ﬁ-tl%rgpﬁ W Irn%lthn acetam1de
% (gf@me P49 ghl%(weu{ﬁ %aﬁy 1t Auh AR NS ﬁregfawmﬁaﬂwl -d¥tamide

i ne wth formc aci
(7.5as, é)r02(6jmﬁol?bvaszﬂllmmat9d wﬁthrQElm gceondingdo ﬂwsﬁm&ms off3,5-dichloro-

-[ 5- .4 ) .
4-c@ﬂ{°&%hﬂmr}e&ﬂ>gmeothﬁyﬂsﬁ@lﬁpﬂ}m%%(Wﬁﬁogﬁ M
-yl'] -2-nmethoxy-ethanone yielded the title conpound.
MS (M z): 256.0 [ MrH+]. o
E. 2-{5-Chloro-4 [[2-me yl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-

pyridin-3-ylsulfanyl}-N-isopropyl-N-methyl-acetamide
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15 B.
[ 5- Chl oro-4-(tetrahydro-pyran-2-yl oxynet hyl)-pyridin-3

WO g00p/11682d hanol Reduction of the al dehyde gr oupCi/BEP2008/002316
5-chl or o- 4- (t et rahydr o- pyran- 2-yl oxynet hyl ) -
pyri di ne- 3- car bal dehyde according to the synthesis of
(3,5-dichloro-pyridin-4-yl)-nmeighanol vyielded the
title conpound. MsS (mz): 258.2 [ MtH+]. 20 C.

ey D BT RSO o) (SBA BT 0.385 fumol)  was
alky'l%tPﬂl or ?}ﬂeé’h( tf@ @?l%)g(; 4 JBYJr@er&% W@%%ﬁﬁ%ﬂﬁ%‘r%yﬁN—methyl-

anol
acetarhiday (7.0 nidy 04 )nrmﬂd dcoordingt fante Egathesis of $(33-dihbérp-pyridin-4-
e added at. 0C tirri was .cont i pyed over h
yimghoRp- 4 1pidesglot v 2 oaetPurtsaciihedoaibe din, B Comboum &'the TFA salt
BASQ oggyﬁggp}pj t he tetrahydropyranyl group by
r|ng chl or o- 5-
nethoxynethyl 4- (tetrahydro-pyran- 2- onxynethyI) pyrid

M Dol omodke> SEoH Ak apTR R i FHbsrazol-3-yb-

ri’d?i% Sylolx 1 dth-3-ylmethyl}-isobutyramide
a éﬂ oro }émg]rr%tqllﬁoxyrr)ét hyIy }pyrl dtlyg 4-yl met hoxy)-4-im

dazol 1-yl - 2-nmethyl - qui noline WO 2008/ 116620

A B APaPRe SRS thioro i CRMEL SUBR S oymethy ) pvridine

W@olﬁﬁbﬁ F ol dr6-4- (IEtlranykifiﬁpyran 2 yloxymethyl)-pyridin-3-yl]-methanol (1.3
-chl oro-4-chl oraoneth - met hoxynet h I pze/rl di_ne
43%51@1&@19 r@@ghqrﬁ@dgym% élgq@ny)lf ester (1.4 mi mmol) and 2,3,4,6,7,8,9,10-

OCtaigac t]%)ﬁ'ﬁh{aoflhf E;f%}%?@gggb@yﬁl[,pg 121 Iﬂfn%f') 1nat'3ﬂleﬁé‘ g?qg was stirred at

on - w -yl nmet’hyl - qui n
RT aoemight.§plvents heresycmdaﬁﬁatsd @ vacuo and the residue was partltloned between

di chl 4- h -4 5 ..
DCM%@ ) and ;ﬁgr st 'lnsamt%aﬁhénoly)é’rfﬁé&Xfrﬁgqu pf the aqueous layer
wit @fﬁ\q 4 ﬂ?thgshJ E@m%ﬁ{eh orE/&Jé Myeds wertdaried bIiKA,S0,, filtered, and

arrpl nt hesi s
conéenfratedh fro vacub- ["Biemﬁsique WaQ Dunibiedh \dy- ﬂas}pyhmmﬂtogagh» on silica gel

(elu ué%l}%&%@%§$ \éi\](g t%\ and ccpr}{{)(lm%ldnI%/IS'S(m}J i 89%' [l\iﬂ&l']

( 3- Chl or o- 5- ner capt o- pyri di n-4-yl ) -nmet hanol Under
argon at nosphere a m xture of

B. &-{fi-Chlooe-4-(byrabyidneepyrae-dr e sty » pyadine -yll-methylgmine

R R T NG R ——

g, 1feommbd) ziﬁdrmph’étﬁﬂﬁhdsﬁhﬁng (0.43 5716 mawD) ih THES (lsdged and H,0 (0.15 mL)
After 30 min 15 at OC the solution was filtered and
wast gfaresbial &l oxemight mSebtents, Weksc poncentiaied gayqcpa and; theeresidue was

partﬁgdr'rqlg? e}@%ﬁ)@%ﬂ{)&?fzg Eﬁlgsiag&é{efilr\lﬁﬁ?bg) Eolmg{:ni]gﬂ)tmL). After extraction
of thé]ahﬂédmsélaj’r;tdwhmn@k/hyi xpg hﬁf)l the &on}ﬂimdi érganik )lapdrs were dried over
N-di pet hgl - acet am de

4 1.7 I
Nax3Raehltergd.cands Goncerirated i i"%‘ﬁ“’o&h sexeing; %tjf%%&'ﬁ@? as used for the
nextzgaﬁ?d'd \Qitﬁbu‘* pﬁhﬁc%ﬂg‘%gt ameidggrﬂlMﬂ-Hﬂl mol ) and

or o-

C. N-[5-Chloro-4-(tetrahydro-pyran-2-yloxymethyl)-pyridin-3-ylmethyl]-isobutyramide

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.
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1.71 mmol) in DMF (5 nL). After stirring for 15 mn at

roomtenperature the solvent was renbved in vacuo.
wab@snesr@due was purified by reversed phase HPRCI/EB10Ag/002316

a gradient of acetonitrile in water with 0. 1% TFA to

give the title conpound as the TFA salt. M5 (mz):

260.9 [MrH+]. 25 C. 2-(5 143

- Chl or o- 4 chl ororret hyl - pyri di n-3 -yl sul fanyl)-N,

|net acet
Thf‘eso? reefaaorﬁgﬁ r%&%}fﬁﬁtrﬁs)}ﬁiuepVF? st in the pllowing stenyihout further
puridicARS WIS ﬁﬁ%m@%lﬁs .M, 0.72 mmol) was
chlorinated with SOC12 according to the synthesis of
3, 5-dichloro-4- chloronethyl-pyridine and purified by

HPLC t I
5 A B bR s o R ound
TepkdteetionA ofatte. t grﬂfc%\yran%m grdup MirHIV-[S¥eh R84, (Iet26 28 o-pyran-2-
P / EP2008/ 002316 1 2- (5-Cnhl oro-4-chl oronet hy| -
yloanashwpyndmrmh@etbﬂﬂﬂmﬁpyyrmdm@wfémyp -the synthesifeof 1-(5-chloro-4-

hydg(%(})'}zl} élgﬁ?gfs‘lu ﬁﬂg?-nbeﬁ%qggfgﬁl%rogé ﬁgﬁ 21 t‘ﬁ@stlt?ed %Sglpibﬁn&l MS (m/z):

2434ﬂ9ﬂ#ﬂ¢pn€thyl pyridin-3-ylsul fanyl)-N, N-di met hyl - acet

amde (56 ng, 0.201 mmol) in HOAc (10 nL). After

stirring for 1 d at 50C the solvent was renoved in

cuo. | r -

B pTARNERL YR B DU P AR AR onmet)-

yrﬂmB%iﬁliEthyI}elsolgltymnn&e title conpound as the TFA salt.
MS (mz): 310.9

& ODN TS0 f’2(5rfé\£9¥9g+ ﬁxctrgxsﬁ%?tm{}'rpmﬂwryal%}w -i5phutggpyide into the
corx%ﬂaﬁdﬁl v O&Z\lg}g?gﬁ ]Né 65‘-8196% - PYhlothA&h-pydid 3 inethylNsobutyramide
acc@dirg- ﬁwﬂlersgnthesnhIafrbﬁ@tdwbro+4—dﬂgropwh>dlipwédﬁwsandf $ubpéquent reaction

mﬁé|2kryptéyngéfz%qﬁgﬁtﬁ? pyrazngB 2yl)n(‘ﬂiinolg)ri 820? a%ld%ng\l\%sthe synthesis of 8-

(3, s%leﬁbmbyﬁmﬁ& ﬁ[ﬁ{e&wdxywlaﬁa&wh 3 NVinkthgLgmabline 8yRiided the title
mmol ) "accor di ng Hg}(t he synt hesi s of

con@o(l@d@sdleéﬁﬂﬁoﬁait MY (i z)- 4€ﬁ4y1 Mt-Hoky) - 4-

i m dazol -1-yl -2-nethyl -quinoline to give the title

conpound as the TFA salt. M5 (mlz): 514.0 [MrH+]. 15

@kﬁﬁ%leﬁ 18p: S?ﬁﬂ'tebﬁSIcﬁf Of—{S chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-

[3-chloro-5-(thiazal - sul f anyl ) - pyri di n- 4-yl met ho

qumglqm &yloxymsthybly pscrzhﬂértﬂme lh} -hdrdipethyl-urea

4-1 sopropyl - 2- met hyl - qui nol i n-8-0l 20 A sol ution of

ZnCl2 (0.29 g, 2.1 mmol) in anhydrous THE (2.1 nlL) was

added @{6p0tls®-4-{Dneetlstlid-entethyl-2H mymazol-3-yl)-quinolin-8-yloxymethyl]-

|so§ gﬁyl lithium (0.7 Min pentane, 1.6 nL, 1.1 mmol)
pyrigin-3-gbicm action mxture was allowed to reach
Q@Sﬁ%&“ﬁﬁr ggfﬂ € GBAHIGS-4- MReltlyRASDEASRA 219 pFrazol-3-yl)-quinolin-8-
yloxdinedthylj-pyddi-by s (methanoly Ilmbostmﬂlcnrr)amohémg) ohloriddi ageording to the

syn e%\% ﬁg%zgrﬁlélpﬁvg- E{ﬂrﬂ%‘ﬂ?hﬁl gyré(ilm? ygzhﬁ‘& th@bg;gy%crrjde Vﬁhlch was used
in @@MWH? sipoxatut (drtHer PukificdfortN A 86lufibh bf BNI-dhfdro3-¢hloromethyl-

he reaction m xXture was cooled to room

pyntdenﬁ’re'ﬂracﬁhpéy) Mathyls- (Zmyﬂwh@Hamwl-énﬂ)ﬂh@?hm vda2 mg, 0.015
Wﬁs ”?‘f\‘/idNH? in %étH ol T(Ia% %5' \%Hse stiad Ry rdSECeH)rby h. Solvents were

evaporated to dryness and the residue was used in the following step without further
purification. MS (m/z): 394.1 [M+H'].
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chromat ogr aphy on silica gel (elution wth DCM MeOH
20:1) to give the title conpound. M5 (mz): 202.2

WO ROOBH]6620N0 2008/ 116620 PCT/ EP2008/ 002316 140P@I/EP2008/002316
8-[3-Chl oro-5-(thiazol -2-yl sul fanyl)-pyridin-4-yl met ho
Xy] - 4-i sopropyl - 2-net hyl - qui nol i ne
4- 1 sopropyl - 2- net hyl - qui nol i n-1840l (25 ng, 0.12 mol)
was al kyl ated wi th 3-chloro-4-

B e S e B 5l o
pynﬁm(‘f’ﬁﬁP&hﬁI?'lo guﬁgﬂlg,plmlgﬁ yl met hoxy) - 4-i m dazol - 1-yl -

|n0|neto give the title conpound as the o
TEAasadolutldﬁB fm/ G- 5- chl!b’io-ﬂ -[RNmaethy1-4-E£2-amqthyd-2E6-pyrazol-3-yl)-quinolin-8-
Synt hesi s

ylomemhpmcﬁnz@ - rmstbplaming (s mea 28, BYRLRRd DIPFAe(SH KL, 0.056

oo BR300, e ol i 211 e v it

stirring2vagicoptiniid dtnRTORECt h ORvaforitivh ﬁbﬂmykolgem:u and HPLC purification
2,4-di chl oro-pyridine _accordin tothesgﬁgesm of 3-
yielgadoihe tigle camppBadss the  TFA salte M%) &éﬁ‘ﬁéé’ @i ubsequent
reaction with thiazole-2-thiol according to the
synt hesi s of

Exatbler o8- ( Syhthesik - 21y INs {§-tlaoyd- 1}—[2—yudth)$rlme(24meﬁlybémwrazol-3-yl)-
qulqos;mif'l%xgng’lhg’ﬁqp)}n%?n -ytljln h%l?}nR’orthﬂyl acetag'nnl{dg) 257.
[2-Chl oro-4-(thiazol -2-ylsulfanyl)-pyridin-3 -yl]

- met hanol The al dehyde group in
Z\: chﬂhimols—ﬁmﬂiymmmemyls-pylﬁénw ybyethatiohe- 3- car bal deh

bed f th th f
45 Solbi o or e e e P iner Felaop el D g ifes iepfhpldehyde (25
@Oﬁofﬂﬁﬁﬂf‘ AndViH By 1B e UBRID i, DB rhilol)Oiv rﬁ&hﬁﬁ(ﬁql 5 Hr_r|_1L) and acetic

V\/lthout furtherdpurlflcatlon ME (nlz): 259. ]
acidq0.25 mL) was stirred overnight at RT. NaB 3CN(6 8 mg, 0. 1 mmol) was added and

Stll’fi&% gva%{)gﬁrgjgg oq{)t %‘ SIZ %lv%%(lh;eilflcle fe%‘ c? ﬁaéh %bg ésﬁ/llen&lw g)unﬁed via
HPIOE. Bdbgefh&itodeprétebriciz of -tBe Mbﬁaﬂ}fdﬁdp&{rényrbygrbdp rby3 stittlnlg [S-chloro-4-

-methanol into the corresponding chla

(tetrahydrp gryeas2 wipxyrsist hpyodin G- Himessil -WWY&W%W? hipythg ACN/HO
n
soldBE GERE 08 P DRIBMDoRS cBhpound g0 THA sat, S ey 1970
[M#HE3ction with 4- imdazol-1-yl-2-nethyl-quinolin- 8 ol
according to the synthesis of
8- (3, 5-di chl oro-pyridin-4-

ekl b S T

Z66a Golutibirteif . (3&@1@0681:1%@%@@%@@@@@@%—1@ anoll (15 mg, 0.049

| 17 .
gl 5L wRiERe). (] FTeargic 4 aniputridn (46, Py (4% gl yas added and
stlrr?r%_ Wa édi‘rtlﬁné’d RTESH YA ]S‘o‘Wén'téj\bv&'e%v I)édr&t@ﬁfaﬁd‘ We tksidue was used in the

I sopropyl - N-net hyl -acetam de A. Bronp-acetic acid
foll@ying gtapi withou fiarther pugfiestion. MS (m/z): 228.9 [M+

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

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
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5 Under argon atnosphere brono-acetyl brom de (2.67

m., 30.66 mmol) dissolved in DCM (15 nL) was added
WOWRRIm62d nin to a m xture of 2, 4-dinitro-phePGI/EPBOL®2316

g, 27.88 mmol) and pyridine (2.92 nm, 36.24 mmol) in

DCM (40 nmL) at OC. After 1 h at RT, aqueous citric

acid solution (10% 30 nlL) wasiggded to the reaction

m xture. The organi c Iayer was dried over Na2SO4,

NI N L RO s AT —

of %—%?{()ifrlrcgﬁﬁ tﬂ;ﬁgﬁﬂo % ffm @1@%5‘ ?rm&:ﬁéolal myl -2-methyl-quinoline yielded the title
conmupd apyHe-TiA kalt. -Mﬁ1(méz)(4ﬂ)41 (M+H'#8 mmol ) was added to

a stirred solution of bronp- acetic acid
2,4-dinitro-phenyl ester (450 ng, 1.48mmol) in DCM (4

t ff @nethyl-carbanmid Eﬁomhﬁﬁf@ﬂf LiHE@Byl-4-(2-methyl-
t'%e ﬁr QE?CSPM}&ME‘QO @nethyl-c al c . [Q 6—| (2-methy

ayer was extracted twice with
2H-pytazpl- Mlanﬁm 8- YTantbbdhpEndhaﬁeylnmksylasﬁeed over
Na2SO4, filtered, and concentrated in vacuo. The
resulting title conpound was used for the next
Eﬁﬁﬁ)‘irﬁ&h%l‘ LEBathicPUAdId | CRENRd-4-WetriidZd-pyfe8D-Dloxymethyl)-pyridin-3-
yln@ﬂ(%e@hn oro 4 hydr oxynet hyl - pyridin-3-ylsul fanyl)-Nis

olg)r ¥%1}1 tiog % 33} %h%drg-p)yrz}n-%—é{%%gmelthy(l)l-a)gidiné-yl]-methanol
(0. IQ B89. Mhﬁol)/@ﬂ Nélﬂ!l’ﬂfr@do 18 nZmol) in DMF (3 mL) dimethylcarbamyl chloride
bronmo- N-i sopropyl - N- et hyl - acet am de (160 Ir{r;lg o 0. 83

(0. Mﬂ é@ mm@jh) w@sta@dg% and; ymmgswzgﬁ gemtinued at vernight. Solvents were

cork AP S BERAOM Y afFor B el S s
Nale/s\olﬁﬁbﬁ (10/mIOMAfter Sdfhiclod Mth]e aqigold ladef Wwith EA (2x 10 mL) the
- Chl or 0- 4- chl or onet hyl - pyri di n- 3

combjined; preanigl lpyers jveesp deisd | ovRE Mae 4, _fgg&da@g eoncentrated in vacuo. The
resng 1 s B g YL BTN AR o P Biuous puriCipig, S (v 3289

[MBHO26 nmol ) was chl ori nat ed vvlth SOC12 according to
t he synthesis of 3,5-dichloro- 4-chloronethyl-pyridine
to give the title conmpound. M5 (mz): 307.0 [ MtH+]. 30
]§1me{thyfl ~Gfatie aéld §2nl 6E6 b etk ﬂ@-ﬂ%{hygb&{p[yﬁﬁﬂb' ¥)-quinolin-
-yl)-qui'noli n- 8-yl oxynet - pyridin-3-ylsul fany
8-ylokymsthyi] qpyidnlN%rgdnie;Hyl asiat am de WD 2008/ 116620
PCT P2008/,002 1 . .
tgAous, depro 189|°%PE fsrabydioryrany) erpup find; gpnyersjon of dimethyl-
carlga'§m§6ad"1@ 5- Qfﬂgﬁ)54mf&xyﬁ@ﬁ1yl-@bﬁ&|na$ ?H‘né‘bh}tlhester into the corresponding

2- (5-chl or o- 4- chl or onet hy yl'sul fanyl)-N-iso

chlq;xdq@ahwphy;h@@nmmc g@dt%dﬂq@-gvhlgrqmethﬂ m@nnﬁmhpethyl ester according
C((:%rngqea c(hfo %,.%hﬁﬁ@¥?otdl % £§orggmyl pyridine and subsequent reaction with 2-

meﬂlkﬂﬂt‘-%@ﬁyl‘l-}H g8 -yD=qilinalin®loh ydceondingoltb Ntet Syr@hests of 8-(3,5-
e title conmpound_as the TFA salt. 5 M5 (mz); 510.2
dlclpmq_pjjndlgﬁaﬂmeglol(g)g -1Wb§1y§-26pethyl -quinoline  yielded the title

conbbduna GBLR szh?%?&ﬁ?% 4'646 Igghh}él - 2Hpyrazol - 3-yl) -

ul noI|n -pyr yl met hyl }
-|sobutyran1de 10 A

%ﬁﬁéﬁé Mn_thSe51Csh(|)foarc(<2,t1ér aéltdelt E&E%ggo%fa-rn?e%}%zﬂ%2QI§%HSEBH-pyrazol-

3-yl)-quinolin-8-yloxymethyl]-pyridin-3-yl}-ethyl ester
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A solution of [5
-chl oro-4-(tetrahydro-pyran-2-yl oxynet hyl)-pyridin-3
WO p00p/116624@ hanol (1.3 g, 4.9 mmol ), phosphor azpPdi/EP20$/ah2316
di phenyl ester (1.4 nL, 6.4 mmol) and
2,3,4,6,7,8,9,10- octahydro-pyrimdo[1, 2-a]azepi ne
(0.96 nL, 6.4 mmol) in toluenggg0.15 nl) was stirred
at RT overnight. Solvents were concentrat ed in vacuo

I sl leronds b3l G- ) PRl 8rv R PRRR Sooxymethyl)-

A0e aglueaus | ayer V\/lthDCM(leOrrL)the
pyngon%:}ﬁegtﬂorgani c layers were dried over Na2SO4,

fRehttiored, ofind 8-(30hmmd-5a:hknio-lpyndm%glméﬂw{ybe?smdthgl-WE(Q-methyl-zH-

pyrizel- 'aiy'u‘?%m%ef  QeCarioes B vy o ip ettt (P pet.5 mmo), according

c A (8F 2)5-AfFoA-PMhkth1-4 28-rRothyl-2H-pyrazol-3- 1 lin-8-
to C 5 oer:o 4- tetrahyd?o %yrgﬁ]yz i/tl oxyn}ét ylp)yrp§r| )qumom

yloxy@aethy1}-petidint apl} receraldablyde iyoaldestf the title compound as the TFA salt. MS

- az] | -5-chl oro-4-(tetrahydro-pyran-2-yl oxyneth
(nv%r?%?% (0.46 g, 1.6 mmol) and

tri phenyl phosphine (0.43 g, 1.6 mmol) in THE (15 niL)
and H20 (0.15 nL) was stirred at RT overnight.

ol vent-<S¥hlerocbiz-arethydde@- mﬁthvh%Hdoyamlﬁl-bd) geiaphind-yloxymethyl]-

artiti oned bet ween DCM (10 ni) and saturated
pyn\@}_ﬁjé@ tﬁi’ Rion (10 nL). After extraction 25 of the

REE&Ibh | Y ehe WkdtbnddOM (12 { 5¢cRIGrd¥i )2 tnh@hyglofv{ii-fethyl- 2H-pyrazol 3-yD)-
organic layers were dried over Na2SO4, filtered, and

QUI@WC%WOMW@@IYHI'PWH%% yltethapeag,pecording ite Ithe saBRsimel (3,5-dichloro-
-%-ﬁgf)grﬁeﬁl%cgvafﬁzﬁé}mfe%%ﬁ{p o884, Wik IEM) HY.0 th-?l&] on.

N-[5 Chl or o-4- (tetrahydro-pyran-2-yl oxymet hyl ) - pyridin

-3-ylmet hyl ] - but d 30T | ut i f N

€1 Baghio Gl 1 bup P ds a4 S Ay B9k 3 apruinolin 8-
ylmB/F'rbeélel Bﬁqlmd ?ﬁ‘&fzyl(egt 79, 1.4 mol) in DCM (20 ni)

and isobutyryl chloride
(Kéadt&)nrrL bf6 mbl{p-ohbare- 4a@elmdthy8ﬂ1(2ﬂme1gylv§&£ -pyeEdl-Hydequinolin-8-

RT. /116620 PCT/ 8/ Q02316 .14
oot ltnvﬁzagl}eq\igﬁw? 25 8P e BT Rl &I Gahy e (6.7 uL,
I f y A NE )
0.0’f( 2?\}1%)8 gé}:gﬁ'(gg% ihﬂ(_) H}BTéMS%mKé 5d{f S-rbﬁ[oroﬂu(rtét.f'dh‘?altd HanYRloxymethyl)
pyridi@hB-gimethyhgsteraaadndPh{l plmﬁcauiwm y@lded the title compound as the TFA salt.

s Ul FEpu e e < oottt an of e

N-[ 5-chl oro-4-(tetrahydro-pyran-2-

yl oxymet hyl) - pyri di n- Beél met hyl % I sobut yr am de
St oSymtbesy noﬁ i[%chif)rOI (Byredingrdoxy)-pyridin-4-ylmethoxy]-2-

d th 2 nethoxy et hanone vyi el ded
me %‘e‘{ﬁ(ﬁn&yﬁ:ﬂp% AE ( B 5430 [ MkH+] . 10 E:
N-{5- Chl oro- 4-[ 2- net hyl - 4- (2- met hyl - 2H pyrazol - 3-yl ) -q

ui nol i n- 8-yl oxynet hyl ] - ridin-3 -yl nethyl
A §o®hﬂp§n-é1>€pﬂ@/1m8nwl)éx]x) pdpe o Y L)

O (Rl ObP- SN BUNARIII (RGO ' BrVbaRANY bdradshidUferr-butylate
yram eCinto rres onlngc’lor de N5
(866 ﬁigL 0170 ndmol) laad Qpﬁiﬂdsmpr@iﬂlindXWBO 8, 7.72 mmol) in DMF (6 mL) was stirred at

thyl)-isobutyram de according . to the synthesis
1300¢5 for 85 Tllmselrvsnuweﬁ FRIPOYRS FRHACHY At resiye StassRagtiieped between

DCHEERIET 2t 23 NAOH polaton (30,00 Af pxiastion ofthg qpeous ayer i
DCRE ¢6 xdi0nmlt) othe heornintd espanioflagers were dried over MgSQ,, filtered, and
conéqqﬁrﬁe a&h lﬁgqtq%n }£ﬁl geisgiélg %(Jl et nax 1F:%)by ﬂaer ﬁrzmatogrgphy on silica gel
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conpound as the TFA salt. MS (mlz): 464.1 [ MtH+].
Exanpl e 179: Synthesis of
W@2408Atdskor 0- 4- [ 2- net hyl - 4- ( 2- met hyl - 2H pyr az oPEBER10D8/002316
20 qui nolin-8-yloxymethyl] -pyridin-3 -ylnethyl }
-1, 1-di met hyl -urea A
C- {5-Chl oro-4-[ 2- et hyl - 4- ( 2- ngg7hyl - 2H pyrazol -3-yl ) -q
ui nol i n-8-yl oxynmethyl]- pyridin-3-yl} -methylam ne
Conver si on of
(elufign ity rraLxaurES ofheprpne and JEAd fogive the, fitls ;eampopupdy M) (m/z):207.2
Ddléﬁln 8- 25 yl oxynet hyl]-pyridin-3-yl}-nmethanol into
J correspondi ng chloride according to the synthesis
of 3, 5 di chl or o- 4- chloronethyl pyri di ne yiel ded the

benz I.chl oride which [ ol |l om ng step
- Brighlera-enPyrédingoylory iR 4,@&&{({}&,&”
r RO Y, R
g{/r{rd? d:é%o?i afl‘%e ?IEQOQ 300HR53Y4- ﬁpyrldln 2- gloxyt) I%>yr1d1ne (169 mg, 0. %2 mmol) in

Xy) - 2- met H pyr azol -
THEF y§ )nIQLmeodddad (066124 gn to aGmﬁed Hullutlym ofi htkuﬁml\dli“dbﬁropy\lamlde (500 pL

ef hanol. (0. red at C f Iv nts o
of 4 SIS0t s S Bt tinbevend 0 e T AR S g0mc. After
sumh% theof fAinl Q\A@G‘Qz éﬂlagoﬁhéts Q687 L 8. hsfnmcny Biskd19&d irOVHF (5 mL) was
nz): 594 WD 2008/11662

addéttjﬂ Eﬁtg@dglﬁoeajcgm wa_smﬂand Bor 1{6 h at 90°C and poured into an ice cold sat.

solugllopn_ sﬁﬁﬂégiﬁ‘&n%‘igf (1@%:&%& nﬁ%é’l nﬁ%f ¥va1§l Za?de(i3 tyléa )aqggtj)u@ layer was

extradted vAtHERANY x 90 QﬁJ)TQxdath‘éCdohibm&d @ifgamc layers were extracted with a sat.
C-{5-chl oro-4-[ 2-nmet hy - et hy 2H-p{razol

solugion@If |NaPBCOyubwgztﬁre(%)y|5? npi;brqnéuhﬁms@ Ky hyﬁbsrﬁra%m( Lﬂyer was dried

ove S?%joéﬁﬁ{%]o%r)d &{}%e& 5@ cuo %er Il'egl%ﬁ? gvsaiggﬂk' %d Bg éeversed phase

HPmtiﬂsDnnggradﬁﬂEdf a?ded)xﬁﬁrildf iri WgtewaStthh%l T do giveRfe fide cdmpound as
Evaporati on of the splvents and HPLC purification

the?Fél%aBdM%rﬂ?) 2Be-2 Und as the TFA salt. Ms (m z):
465.0 [ MrH+] . Exanpl e 181: Synthesis of N-{
5-chl or o- 4-[ 2- net hyl - 4- ( 2- net hyl - 2H pyrazol -3-yl)- 10

aj:u|[MM@O%@WMWyD—mdim4ﬂl]anyﬂhamlhyI }-N-net hyl -a
cet an de A

(s 1ekivgs 8F 3:Hemyt-Ryridiorg ) yrtert-sarbaliehyde &3 gre, A-36 mmol)

andéﬂlyﬁhéroﬂo\ﬁlfd sodium boroh dride (184 mg, 2.0 mmol/g, 0.57 mmol) in DMF (1 mL)
| oro-4-(tetrahydro-pyran oxynet h -pyridine-3
was-stizned alt B&hfy»d 80 (8. Tln@reaam%am%ary amd:lthfrép ntawaaw@moved in vacuo.

1.
The{gsidhe (vis PR (st PR oSGt Sdti, ot aRbiofiite in vater
withNe BB ENAGo %N&he atld cmﬁpbﬁnd/@&haq“ﬁgobaanmmw 289.0s+HH ™.

continued for 6 h. Solvents were evaporated and the
resi due was purified via HPLC. Subsequent

%F%; ?fﬂ%% 4§ﬂl%9{)mgﬁl§hg%§g&¥df &BX&%&% oup by
([Bﬂlﬂ@bﬂ(@?ﬂ-aMtﬁchmlﬁnﬁﬂAWLmemymold: .24 yﬂg;nst 0918 amol)  was
am ne for in the ol ut.i
chlgring ?Iﬁdﬁm}esﬁ@z a@@rdlﬁg tq Fftel%mg;vﬁ‘ﬁ(?gﬁcﬁ O ATRfdazolgsylsulfany1)-5-
Z
Chkf\km4 ék&%‘l%or 01%21 Iﬁﬂ g r oxgl;%@{ehyf ml?/ rc ?rgp oung. % Sm(sl?/ﬁ) Iz)55 N %}L}i?]
-acetam de To a sol ution of
chl
ﬁs L1G hge- A o laBin byl e Eigrmethyl-2n-
pyr%'llﬁdfl) d6inbriRe M., 0. 49 mmol ) was added and
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
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25 stirring was continued at RT for 5 h. Solvents were

evaporated and the residue was used in the follow ng
wa@e@g/1vdeehout further purification. M5 (nfz): PCBEB2008/002316

[ MFH+] . C.

N-{5- Chl oro- 4-[ 2- net hyl - 4- (2- met hyl - 2H- pyrazol - 3-yl ) -q

ui nol i n-8-yl oxynethyl]- pyridims3 -yl nethyl }

- N-net hyl - acet am de 30 Conversi on of

5-chl.or os; 45 h ridi.p- 3= yd et hyl ) - th
Synwélﬁcet A i o f3 Kﬁg I ﬁge ﬁ?zé’i%&ﬂﬂpﬁ’ﬂ lérﬁ"gﬁ cﬁ%p)nd\h'q?yhnethoxy}z‘
methblczﬁ(zzmeqmaﬁ pHa86103hdindlifei 1di dived thel ﬁ@é Bythpold RS thé TFA salt.
- acetam de}%ccorm ng to the synthesis of
BASEmﬁédﬂﬁhOUMﬁ J.chl or onet hyl - pyri di ne and subsequent WO
2008/ 116620 PCT/ EP2008/ 002316 145 reaction wth
2-nmet hyl - 4- (2- net hyl - 2H pyrazol - 3-yl ) - qui nol i n- 8- ol

ExaRpt NP9d:0 Synehesintdresi-§5-chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-
8- (3,5-dichl oro-pyridin-4-y Imsthotg14 i m dazol -1-yl -2
Y

quinofiat §ryloxymer - m@%m-énd@w}rwévﬂm -3cgi@pBdhd as the
TFA salt. M5 (nmz): 450.1 [ MFH+]. 5 Exanple 183:
Synt hesi s of di methyl -carbanic acid
2. Gl8-Diehd dro[ L (teritydro-pyfan-2vploRyiethyl)-pyridine

?er o e (}g\%l )g}lﬂg}l%ng lping(gp @é}jnoéyoéqﬁtngzul}om% erulzlglmonohyldrate (5.06 g,

za.sgfngrﬁeﬂtlﬁcvere ac{deﬁt%% R o (8| AR W A iR 1kt Rinol (1.97 ¢,

ester a so uti on of
11. Qﬁmimﬂ)onoDCMt(éOmﬂh)yd’rftnrmlmmg Poryl doat OCE ythy -splventiwas 3emoved in

vaczao gxl;i met h IPeno\lzv 1§o %)be&fv Wéﬂ%ﬂ}@{lﬁ‘gﬁe%mcw solution

(50 n)3%fﬂer egt:ré&omltﬁe WaRoas dgdr amd IEM 2 080 WA the combined organic
tinued at RT overnight. oI vents were concentrated

laquwem:dmechmbrtNmSOe,sﬁlcmd wad qoammtnatedne wabet. e mesidue was punﬁed

oy 48 b R, S TS B IR Tt e o g

tltlet&,ﬁlplaan@qq‘gl(ﬁg@ 26 DaNME-Hgyer s vvere dried over Na2SO4,
| tered, and concentrated in vacuo. The resulting

t| tle corrpound was used for the next reaction wthout

TR Wbl an

Poelatiamorefs-butynid Iy. 777@ (13 Stahhiyl)- *hk pddal @ -a3stitkdd selution of 3,5-
yl met hyl_ ester

dichipraf-{ SO B WOV %ﬁabdéx?@%&szam@ Belfymiaphin dioxane. Afier
stlrr%{goﬁP 3% ﬁfbaig%ec' 50t 'rgﬁt)bé’d in \521@)[} e(}eélﬁill‘?g title compound was

or o- 4- hydr oxynet - pyri ester I nt
used foe thonexe sEpotion ngthouh;bmrﬁoaﬂoxﬂlMS(imyzt) Z‘h’k&)%ﬂ‘hm d
5-chl oro-4-chl oronet hyl - pyri di n-3-yl net hyl ester
according to the synthesis of

r%ae gé(gltglﬂbgmf ?hgrmge;ea{w-&)wam%io%mmqnaﬂpls@sa%nae
ReClpto-A;N- ﬂlmghhlyacet}imipg (835z|gL,.(38% nmypl) wad added toh stirred solution of

5- c}g?rghAF gtlegg%;ﬁ?t he S heS| p}glq(l.“,? 006{2(8? mg, 0.276 mmol) and Cs,CO;

(134. S"m%_()ffﬁuhﬁhol%ﬂ 'BHFI(B enly). Qlﬁi@ dtifring fbi 1 Hat SCWNRWOMtdS was filtered
the TFA salt. M5 (mz): 466.0 [ MtH+]. Exampl e 192:
and Sheysolegntswag respevedcinavdcro. The residue was purified by reversed phase HPLC

wsing ¢ ol hER BT LN A Els Vi UIGAg; pe i HPLC fractions

for 84t & RYV@h2 08P biled ks RIFAVEP20 QveDhe3ithe compound as the TFA salt. MS
(m/z): 243.8 [M+H].
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146 A

1-{5-Chl oro-4-[2-nethyl -4-(2-nmethyl - 2H pyrazol -3-yl)-q
W@ 2008/116828- y| oxynmet hyl ] - pyridin-3 -yl } - et haPOREP2008/002316

Reacti on of

8- (3- brono-5-chl oro- pyridin-4-yl net hoxy) - 2- net hyl - 4- (2

-met hyl - 2H pyrazol -3-yl)-quinga ne (0.1 g, 0.22 mmol)

with ethylvinylether (0.32 g, 4.5 mmol), according 5

to the synt

{15 2 GhiEr OBl dremRiy - Byrdingsy i) Bl imetb g acstapmise o

e G U TRy e DY TR N BB ibe ). Gme
0. Olﬁﬂ)ﬂmﬁ)ll Mekst¢hlofinatdd with SOCI, according to the synthesis of 3,5-dichloro-4-
cm%p{(r:]hﬁ{}% gyrg I%ﬁégﬁyﬂl%lﬁeq& sr}g}rrr?ertaéq plgase}-ﬁ;t({f‘ i\;s)llﬁgs_ | &feﬂP of acetonitrile
in \;ES%&%EH @n%?’rFAfts ghﬁfettﬁ@ﬁﬂb Rompound as the TFA salt. MS m/z): 263.0 [M+H'].
{5-chloro-4-[2-nmeth 4- (2- et hyl - 2H pyrazol -3-yl) -
qU|noI|n 8- onxynethyI] pyrldln 3-yl }-ethanone

B i Aaetor S R B Ret P RE- Rl e hoinelin-Sppdorymethy)-
pyr{dm Z)ylo A0, B-fiiMkeehh- acéénﬁlde Acet l C aCI d
-chl’oro-4-[ 2- net hy - 2H pyrazol -

uﬁ hmdazolﬂ -yly3- @wslméquhn fbgﬂr (316 mgs (19/11 mog) Wy aé‘@tl%,iﬁd with 2-(5-

chifS PESRR R s st o) Y -ty st of ey ) § 011 mmoD
accé)lﬂdﬂfg' torthSsyrithexicyeres- tB/BJdth(Srbeylmdﬁr yiyhnahbﬁy)at 1rﬁﬁla801n1}yl 2-methyl-
nmol ) wi thacetic acjid_anhydr
qmm%me)to grvedheititie compound ashe HES S§1toMS (m/Z) fes1 [M+H*]
5-chl oro- 4- (tetrahydro-pyran-2-yl oxynet hyl) 20
pyridin-3-yl methyl ester and HPLC purification yielded
tBxanipld | F98c oSpnthasis asf t $1§3-EHAre al(tetrahydso{ykan)2-ylibdth6xy)-pyridin-4-

[ MFH] . Exanpl e 195: thesis o .
ylnlstl{oayfc%wlaﬂ&-??pwﬂa'l %z]pwa@éﬁ Ymehﬁ@ 4-yl met hoxy] - 2
- nmethyl -4-(2-nmet hyl - 2H pyrazol -3 -yl )-quinoline 25 A
3 -Chloro-5 -(pyridin-2-yloxy)-pyridine A mxture of
5A. B @l oy (te ttalrydBe-plyran 1 §linetyoxy)-pyidimdiyl]-methanadsi um

Fhioradhil Earhare-papng s 1 Thids FHoD e aded o2 sfged solution

of SLéM&Rh- @Etralily%Q&pmh ByloxyhbeyHopy¢RIM-3 %S (zaezrﬁ%gedmoes mmol) and
ween

vacuo and the residue was partitioned bet 0 DCM )
o83 (349 mend 7B4remaDtins R GanLY SEersfiming fr ] d at 120°C the solution

Wi eﬁgerg ?r‘{g% s8tV§rext a4y %81%3vé£¥ne(fa3’z\4” t H’h Q&%Yih(e(in/é%%%nﬂ‘ea by reversed

ant c Iayers wer e rle over

phabé PMJ(BdsmglﬁC%ra@l@ﬁﬁeﬁhcfe@drﬁmw i wacad owithl De % d&‘iAdlIprMﬁstorage of the
urified ash chronato% aphy on silica g

HPEGdclions s Hopl B tsl 0B was reaverl (9 igYs \%Fttﬁle compound as the

Tpgéﬁtygin%?@ﬁmﬁ? Eg) to give the title conpound.

3- Chl or o- 5- (pyrldln 2-yl oxy) - pyri di ne- 4- car bal dehyde 5

nder_ ar
B oy Bypmait 3 Gstehydropra? wimphes g
TRt Mlorols-(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
used for the next reaction without purification. MS (m/z): 276.0 [M+H"].
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THE (5 nL) was added over 4 min to a stirred sol ution

of lithiumdiisopropylamde (500 L of 2 Msolution in
wakieshepe@ne/ et hyl benzene, 0.90 mol) in THE (ROI/EPRI008002316

-90C. After stirring for 30 min at -90C ethyl formate

(657 L, 8.18 mmol ) dissolved in THE (5 nL) was added

at once. The reaction was stirysed for 1.6 h at -90C

and poured into an ice cold sat. 10 solution of NaHCO3

oy of L kalorgr Reibit B En s vy S DR ey -2 methyl-4-(2-

metﬁﬁrﬁﬁl@ 8%;@%?'_%&%%3 were extracted with a sat.

sol uti In water (2 x 50 nL) and brine (3 x

aelxmﬂazol -Thd-2omgthyl-quiralies8- mle(é nolg,i (216 mxml) WasSiylated with 3-chloro-
AR ST SRS B P Y EPYISAing (& e S rpiigh sccording to
the fHeoikt bf |83[3 gl -ty N HntiBaAd1-2- )%u-[ﬁﬁyl)g &iléﬁ% zﬁ)’?ﬂhﬁ%}-)ﬂﬁlethoxy] -2-

npound as hé TFA salt. z): 235.
metmzl -4-@2- n@tiiycbf%Lﬁvr(ap«ylr3 dl)qumO}inoMQ Cpﬁnradl)nl?mfiqa}lon by reversed phase

P B aceraefy 84 defordes iyseepyithl 16 TEA 9 el ilg compound as
the TBA sAH, M8 (80z)14pH 2 (Mg POl ymer bound sodi um
borohydride (184 nmg, 2.0 mvol /g, 0.57 mmol) in DWF (1
m.) 20 was stirred at RT for 30 mn. The reacti on was

:Efél } eg[ edz(%n d S&H&F? gl‘j lglggcglf-ggg%éet Rleth -9H—pyrazol-3-yl)—

quirdlincs- 9my@1%tm]epﬁmmm91¢ NN dhmkhiyl- awmhld@ 1% TFA to
give the title conpound as the TFA salt. M5 (m z):
237 0 [ MtHH] . D 3 ChI oro 4-chl oronet hyl -5

r | di o )
y |{§ (%ﬂ% pyr Q%@gly%lll Opyrazol -3- )jl) QUIH?R% rilic))floxymethyl]
pyn(ith 24'1}n@cetdldc€h]y8emml ) vvas chl orinated VVI th SOC12
@ ?gglgbg% tq(fl H_E{1 Eﬁ &t h?-fh&rg lefigiﬁyé}-yl_rgqthoxy)a-methyl-4-(2-methyl-2H-
AR il )
pyré;zghg a{i?;] é\.nﬁ{i/'llls&z %% W%ZS %ifﬁd)l?j eﬂmﬁllﬁy%’tﬁé? (6.82 gt 4 5lemol), palladium (II)
acet&te[(BSGing cﬁ@ﬁ%m@ml) itdipato2ylyghoxphianp ¥0.1 dligh 045ythmet)readyDIPEA (76 pL,

0. 45231%{45 m D F( @ %s/flg;}szsg-q_egw EZ(L %Ztg}_r ;zﬁi}i—gl%}r(g g}q’q L%ﬂ)gq yielded the title

72aMy ed wth
con{:g%gﬁ oro c%flaﬁtr orret hy (pyrl d| n- 2-yl oxy) - pyri di ne

accordi ng to the WD 2008/ 116620 PCT/ EP2008/ 002316 148
nt hesi

Ba (1 {iéﬁwmrw et Come RSPl gromethy)-

urhél RN
pyn y]/}l - 4- (12 met hy - 2H-pyr azol qui noline to give

fle. a1 1Sobstiomrmol, bl atbed-(FRne @A O R Al pyroggi 5D-quinolin-8-

ylo%qgﬁyltlh P&;%x ?%-ac%?a?dqh%@t%? %mgﬁs o(fOSé #m)c])lr)a% 8|d1§1et}1y)l -2-butene (3.4

mg quomkﬂmbl?%aud mgm4h¢5|5 ntg\/()l(lzl()l’mﬁroy)l iaxtyButylNilcohol (2.5 mL) and H,O
acet am de A

(0.53m5) RabHioes mg; DD ppabd vy pddedaty)°Gapdetifing Wawr&mued at this
S b1 BN RSt B gt e eidue yicded

the titotympand aadieTFAGal. MSi (nr/2)x 433l LﬁMﬂﬁ]of
(3,5-dichloro-pyridin-4-yl)-nmethanol (1.97 g, 11.06
nmmol) in DCM (40 nmL). After stirring for 1 d at 40C
e s 1 542?% 4L 0 m¥BGHOHAaoll8 - J1Rghidbkn. thyl
1, LSRR ISR 0 SN o MRt
pyridod-8Hyl JoiV, N-dimethyl- acetamlde
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(50 mL). After extraction of the aqueous |layer with

DCM (2 x 50 nL) the conbined organic |ayers were
waleoosdieyer Na2S04, filtered, and concentr at edPCTIEP2008/002316

vacuo. The residue was purified 15 by flash

chromat ography on silica gel (elution with m xtures of

hexane and EA) to give the tifsdie conpound. MS (nifz):

261.9 [ MtH+] . B.

R %&%ﬁé‘q’y&ﬁo@@&?@%{@é‘((ioéé#"é%nr@é%)wﬁ%@ 18 ghsolution of (s-

chlcgg-Q- hOth-812 I &Ry 1S Py +81-95y1 )3(?1511013’98 yloxymethyl] pyrldln -3-yl}-

or o- 4- (t'et rahydr o- pyr an- oxynet ) - pyri
acet(csaadn@z gl 60.6047 )mmnl),dNelx;ahwcybAnzoemazoéet (t Pimg, 9&078 mmol) and

o 055 DB R RE o EHERTRS 2. Brorsion f

solvreﬁé%li "HPLV@‘ Fﬂx‘?ﬂéatiféﬁrdfftlh&l@sidﬁé‘ yieMed(thE @lle cafpothd M‘thE‘]TFA salt. MS
or o- 4- hydr oxynet hyl - pyri di n-3 -yl oxy) -

(nﬂﬁ}d5mﬁﬂhv1 H'cet ani de 25

2-Chl oro- N, N-di net hyl -acetam de (85 L, 0.827 mmol) was

added to a stirred sol ution of

@xﬁﬁh na,r 016 §yRhésa el Q%MWO@(?SM&MWﬁWdA-@MﬁBﬁbﬂy)& (2-methyl-

ng, 0.276 mmol) and Cs2C03 (134.7 ny,

lnn@ﬂﬂhhﬁﬁbwymﬂﬁwTHE (5 mL). After stirring for 1 d at

50C the solution was filtered and the sol vent was

renmoved in vacuo. The residue was purified by reversed

2h 2s€hlofy-& methd194-42-aicaklylentidabl-agd)-quihslind e i n wat er

wth 0.1 % TFA. Upon storage of th LC fractl ns
Pomugture g 2drdichleror Betherarquigeling &%\gg mf 3 methyl-11-

‘“‘f%@ﬂﬁfﬁocﬂ% oD Bt Sl SIVE A0 28 sh 016&243{%1%)0 11%@[)& 29 (h5 The solvent

was-réinboed irdvarhb and thet feyidue yas gunifigd by keveysed lghase HPLC using a gradient
N- di net hyl - ace
of apetpu e s 50St TP RE g Y8, e i campos s eI st MS (o)
419 im ngtan1de (4 ng, 0.016 mmol) was chlorinated with
? dk 12 according to the synthesis of 3,5-dichloro-4-
chl oromet hyl - pyri di ne and purified by reversed phase

[ .adi { . tonitri 5.1 t. i t T
i ##E's&q?-é?a%éﬂbﬁgpﬁ r 30l g oo gl Yh-quinotine
&chkzs-m 4 {(Mhethyl- 1n‘Eda23}-1-{yl)5qLﬁ:fid)lﬂfeO TFA salt (50 mg) was
[2 yl -4-(2-meth I-ZFprrazo -
demeﬂy}atq@.a@gq)rdmggiq,nbg(mt §ip Jof- 4T§§a}qrg15nﬂlg)r032|-@§t}1y} quigelin-8-ol and

ol D O oo St mevon
4-infidBiol - IWAS2- ﬁieleliﬂlhB@lmb ttb give the tifle compound as the TFA salt. MS (m/z):

chl oro; 4-chl oronet hyl - pyri di n- 3-yl oxy) - NN- di net hyl - ace
4“%Qﬂmﬁ5+(3 ng, 0.011 nmmol) according to the synthesis

8 (3, 5-dichl oro-pyridin-4-yl met hoxy) - 4-i m dazol - 1-yl -2
Mﬂ@@m&smoﬁ propane?2 ishifonic tadcal ¢Hehbloomd-[2anethg-4-(2-methyl-
2H- gﬁgs vaQ qwno(lm-g)yloxgr'?n%t&ylf yr1d111 -3- %ﬁ.e%l}eme%lyl amide
8-[3-chl oro-5-(tetrahydro-pyran-2-yl net hoxy) - pyridin-4
- 15
V. neltopang2-3ulfiestity lacil ( 05-pledptoyd-hydropymgthyl-peridiny3-glmathyl)-methyl-
lLine A
anuﬁ% Chl or 0- 5- (t et rahydr o- pyr an- 2- yl net hoxy) - pyri di n-4-y
Iﬂo Net §andn  oF BsuRurelditerdlsdfapyrdhn 0= ﬁyiﬁﬁethﬁl&pynama -ylmethyl]-
0.766 mmvl ) was added to a stirred solution

metBylcathine §52mg 821 anpahdn @@Mr(ﬂz& gLy sychpyrding (% mlaulwpsopylsulfonyl

Chlocrﬁ% ff’% rnngr’IIE’E“%gg% m@r@% %er s r ¥ ng%\‘%"ag %%guﬁﬁ?e %Oéééc overnight.

the sol ution
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was filtered and the solvent was renoved in vacuo. The

residue was purified by reversed phase HPLC using a
w@e@ditesmso of acetonitrile in water with 0. 1% TFA/ERID081002316

storage of the HPLC fractions for 3 h at RT the THP

ether was cleaved to give the title conpound as the

TFA salt. M5 (mz): 258.1 [MrHsp. 25 B. 3

- Chl or 0- 4- chl or onet hyl - 5- (t et rahydr o- pyr an- 2- yl net hoxy

)-pyridipne [3 .
Evapemalien ook the e3olvanfsr BPb{r i f@ﬁ%t%waswwna. flenrotgegion of the

LSRR iR R A gL S oy

yIOXymnaﬂla)zl)}byﬁdlyﬂSwllrtﬁeﬂnygAﬂ-)nﬁa)dhlnud@ {fdr 3Hi am (blnﬁsW@N/H)Q saliaition coming

fromm BPLC, Wik 8¢ Ok SRIROUPAE MEALALRTS (2y 2Py, b o

[ MEHH] . V‘D 2008/ 116620 PCT/ EP2008/ 002316 150 C. 8- [3
-Chl oro-5
B t ePrapape2esubfpnin- 2acyd rre{-‘rrolxlyb)O-M21n@hthy144 (2-methyb2¥l- pyrazol-3-yl)-

avingTirisisssmens o diimsrmeyfiarmdnid (4 o 016

@Eﬁbérsi%soiahﬂﬁ?ﬁhﬁé -24ulohid aZid [(5-0hlero-4-hydroxymethyl-pyridin-3-ylmethyl)-
4- chl or onet 5-(tetrahydro an- 2-yl met hoxy) - pyri di
methg- a(mudng intg, ohes AOM¢SPOREiDs r @hﬁ@dﬁ:o prapanpre-sifienitesicid ofS-chloro-4-

chlqrglllrxﬁth&}1 é‘i%)? | ll_nl'beltl@lfj né?rlyl %nﬁ!ies yécois'(m{é zo éle%%t?l 85 BY 5! 5dd1chloro 4-

chld?&hgﬂ‘ﬂyt-ﬂylﬁcﬁnéfﬁh@ ¥libsbjadiit iréaction 3visH 2-nipthylod- (mmeﬂ]@m pyrazol-3-yl)-
Purification by reversed ghase HPLC u

qulrgqhazaﬁ eheccerding & i ynthesisiof 8xe filcwompwqum,% ymgth@(y) -4-imidazol-

1y19% &ﬁﬁ&g&ﬁ"h&lg 1@8@5 eﬁ%é‘oﬁ@ cﬁe%?gfeo%rwﬁ 6A.ZMS (m/z): 514.1

[Mﬂ{‘{]S Chl or 0- 4-[ 2- net hyI 4-(2-met hyl - 2H pyrazol - 3-yl ) -
qui nol i n- 8-yl oxynet hyl ] -pyridin-3 -yl}
-N, N-di net hyl - acet am de A.

%F% L' 9ad- [%H%E%' o‘k‘@S-Gﬁlbmd_t{%é%Hﬁ?@ m%ﬂby'l)z razol 3-y1)-

pyrid ace aldehyd
quindline8-yloxgmetifyl]-pyridin-3-ylmethyl} - methyl carbamlc acid isopropyl ester
8- (3- brono- 5-chl oro- pyridi n-4-yl net hoxy) - 2- met hyl - 4- (2
-met hyl - 2H pyrazol - 3-yl)-quinoline (0.1 g, 0.22

mb-bhl@ﬁ)mhydrﬂ %rﬁétﬁ?r-%ﬁ@(hﬁ% ﬁmefhy5) 1etly)-carBamlAddid I¥opropyl ester

(I'l") acetate

5 -5 say. pcvfos[émgl?mom(tqmahgdrqapmn%m}yraﬁhylmpmn 3-ylmethyl]-

methgarsing (52 e ot PP DR ITHA (ol b rhEp i Ridlggml) 2 1 M

sohﬁ‘i%nt 5‘16 15-5';:)ﬁ‘)p?ﬁ|ctlﬂor5@rﬁﬁgté)1n &Wen@ ([20M’9Hi'ﬂL) %Qs addéd and stirring was

[oro-4-T2-methyl -4-(2-neth

azol - qui n
cont)nuad 8- RiTofoy nlehhyivpporpijen @f Aba solypr}ts éBé@. puraf&qa@orrcang subsequent

depieecitopt the (SrERTHY] LR 1 SUFIng, [5shiprosdieyraygro-pyran-2-

yloiﬁhétﬁrylﬁg%ﬁ&ﬂw?mémﬂ%nreﬂnylcbafbaanyI a}m@cle@;abgﬁhye@ter (fBr 3 h in the
di met h butene (3.4

ACH/ (D slitipn camm@mdﬁé@ Eel\éﬁ d the bl compeynd #s ifFf}lﬁa% MS (m/2):

(2.5 mL) and H20 (0.5 nlL) NaCl®2 (3.6 ny,
2723’@@%@* I)) was added at OC and stirring was

continued at this

B. {5-Chloro-4-[2-methyl-4-(2-methyl-2H-pyrazol-3-yl)-quinolin-8-yloxymethyl]-
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)-
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tenperature for 30 mn. Evaporation of solvents and

HPLC purification of the residue yielded the title
w@oimpouee as the TFA salt. M5 (mz): 423.1 [ MHPET/EPR08/002316

C.

2-{5-Cnhl oro-4-[2-net hyl -4-(2-net hyl - 2H pyrazol -3-yl)-q

ui nol i n-8-yl oxynethyl]- pyridimsi33 -yl } -N,

N- di net hyl - acet am de WO 2008/ 116620 PCT/ EP2008/ 002316

me t%is‘r%?a}\l %dléla@gggfgn%ﬁg %?tgg: i%ﬁ?o égtogsthgg éyn(l‘?he%los7 of 3,5-dichloro-4-
chidiBhGi01-Byhdnd Bhi Kby TEideh Gt DAAAROLI-B Ml Blrazol-3-y1)-

pyridin- 3- - acetic acid
qumtgm-z}oD@rEcbrdinp It() xhd\bymyltesmm‘rﬁefﬁzi}drqhkm{pendm-@yhgmhoxy) -4-imidazol-

0078 mmol ). and. . DI.P 0 026
lylsz meﬂawue,%émeomaﬁeeﬁ“ fgpofiousd SeURdrA Poh S dmia): 494.1
vents and HPLC purification of the resi due yi el ded
thg title conpound as the TFA salt. M5 (mz): 450.0

[ MrH+] . Exanpl e 216: Synt hesi s of

é'ﬁcgmh'p& 05k (% S}hgls{%lhl 3 PAiehierda I BRI Y ettt 21 B razol-3-y1)-

quirolfatd grdiyﬁreﬂgllp did-2( aﬂﬁ{ehyl _i ni dazol - 1-yl)-quinolin

e A mxture of 2,4-dic Ioro rrethoxy qui noline (0.20
g, 0.88 mmol) and2msthy| i mdazole (0.11 g, 1.3

e Lo rem)ez%@?zng’@%&"%%%ﬁ%%@%@; Be s

BUChIbtperdXybéods sed (mh?B@\ HIR2Gs, Usé 6 pmeol )gwasladeed td b sﬁfred solution
acetonitrile in water with 0.1 % TFA to give the ti

of hischiers- ey ARy 4y lomethypypyriding 0[%#466 IBmOD in DCM
5 n%](:j)c‘:l‘}\I o%(t)lﬁb )ﬁ? fog' 3h ft ﬁT tl%ehs(g))l(\gl nt Xvazs é'emmt/ei1 in_ }:arrc]ugaazng th(i residue was

partjtioned betvaden@CM (50 mL) and 2 N NaOH solution (50 mL) After extraction of the

2Ch|oro8rretho 2rrethl mdazol
orgggier e 3yith @@@ﬁr@ ) T 6TERBHFe 5t RS rieEeea NeySp Hitered, and

conEé}ﬁﬁqF&l ﬁfle resultin ng t t1t1e compound was used for the next reaction without
4-chl oro- 5 uoro 2-methyl -quinolin-8-o0l and

purifichtier MS) (1hiz) 22 78,0 B¢t hccording to the synthesis of
of 8-(3,5-dichloro-pyridin-4-yl met hoxy) -
4-imdazol -1-yl-2-nmethyl -quinoline to give the title
SRS LIIGEDAysRls-4-yWEnEmhRd 4036 [ MrHH] . 25
e

anpl 30: Synthesis of propane 2-sulfonic acid )
{A5 amx@prg 40f 23;;,%[]@110@{ W&yﬁly(p-pyran 2-yloxymethyl)-pyridine 1-oxide

(13%@%{& @ya%‘d ot H%ng RV ds YT 1B YnidioN) Th pyridine
(10 ©:)ChhOheatdd y dmm/ ﬂfﬁt huJ pﬂyhmﬁhsn}fanyal dtisridd J92mENYI48 mmol) was
am de 30 To a sol uti

addedsanchihg ﬁ@lUAIDPtV@Srh&Wé o 56ﬁ far-b-yihs,eplrenthyesy temavied i vacuo and the

resi %é g‘ﬁ nLIEl;QsJ)lv o .Aé“iﬁgl %gan&pﬁg}ﬂ?)s%grg%py Sg)f?% Ey 0°C the solvent

wasCi‘elanbdien (\ﬁz@ucmand Ghé 2esitoz yasvpartacded batvebestDEM (20 mdd and a sat.
solq%%%} 6% nggvjc_\:@?e\rl 1@5 In%Bt Af\t/e\lr) ezx?rca)lgt/lc:)[nlg?ztge 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
give the title compound as the TFA salt. MS (m/z): 193.1 [M+H"].
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Evaporation of the solvents, HPLC purification and
subsequent deprotection of the tetrahydropyranyl
WQ@er@ap14s90 stirring propane-2-sul fonic acid PCT/EP2008/002316
[ 5-chl oro-4-(tetrahydro-pyran-2-
yl oxymet hyl ) - pyri di n-3-yl nmet hyl ] -net hyl -am de for 3 h
in the ACN H20 sol uti on com ngi54from HPLC yi el ded t he
title corrpound as TFA salt. M5 (m'z): 292.9 [MrH+]. 5
2 syl f oni ¢ .aci
{C53e5ﬁi3 19-4-ohlpramE iyl Ryriny 2 gmine 1 pyr azol - 3-yl ) -
e 'Aﬁi%br?§d§}hﬂ3% iawl-4-y1)P¥EEhA -G m%l(ff@jd Winol) was chlorinated with
-met hyl - am CoverS|on of propane- -sulfonlc acid
SO((?E -acd:tjrdmg td t]ng/slyrrhb(e;smaomgl IS-qgglﬂotm%clSogdmmlnﬁ;py)’ldme The resulting title

conmo% lﬁvggrgns%fpf r@xggqagt?{rgwﬁﬁ?%dl n%cgt%of\/léj&llz): 211.0 [M+H".

chl or oret hyl - pyri di n- 3-yl net hyl ) - met hyl - am de
according to the synthesis of 3,5-dichloro-4
&nl or dr;%ﬂngtﬂorwi-|[ﬁnre@13éﬁd(2smb@lehablmyrwérétylbqumphnr8 -yloxymethyl]-

4-(2- met hyl - 2H pyrazol - 3-yl ) - qui nol i n- 8- ol
pyréggz 2%‘?11& to the synthesis of
a T d&zollil Gfll AR thNquitiolind-y1 (&Y kX Y0).636 mfolp @k -alkylated with 3,5-

1-yl -2-nmethyl -quinoline yielded the title conpound as
dichlere- %dﬂogamthylmr{wﬂz)ylmsm #-7 mgy-4036 mmolFageasdiag taghe synthesis

of % E}cﬁiﬁ %ST in-4 lyhm?thgrxy) ltdﬁZ(fl 1- 'y_l_2p >r/nreéh 1- qugxohlns: at 50°C for 1d.
Purﬂbkthfmi by regzewemp}m@t IHEL@: usyfgl aﬂgxﬁdiényéﬁmbimyﬂt}l}dmt\mtérwh 0.1% TFA
am c acid i sopropyl _ester
yieldes R e SomPRYY SRy P PIS i AACRERHT - et hy! -
arbam c acid i sopropyl ester 20 To a solution of
[ 5-chl oro-4-(tetrahydro-pyran-2-yl oxynethyl)-pyridin-3
Bxhanpieh PUY - amde 24§ Sanihesis (2 dimgthyl-chebamiol a)cuhrﬁda@ld@@chloro 4-[2-

el AT S e bt 3l s

dim@ﬁilgﬁgarﬁM1§t | Tdeid'9 WaASmidoXLbhIBRRY-[XmdRlyllR[2-thethyl-2H-pyrazol-3-yl)-
Evaporation of the solvents, HPLC puri f| cation and

quirmllilns&qmlﬁmet}wé]ppmctmﬁrﬁmedfyl tster t et r ahydr opyr anyl
group by stirring [5-chloro-4-(tetrahydro-pyran-2 25
yl oxynmet hyl ) - pyri di n- 3-yl nmet hyl ] - net hyl - carbam c aci d
iaS opDaRYthyESdrBAmIcOr adidh bantiRe 5-oh{droH2@etfeblydio-Pfan-2-yloxymethyl)-
com n from HPLC yi el ded the title conmpound as TFA
pyngm-ii- mEehyhesigr anc%dgncgh YIngerbamic geidf 2-amino-5- chloro-4-(tetrahydro-pyran-

2-yl§f(gﬂl §y9|pgn@%l-?§klﬁ¥ 6&& met hyl - 2H- pyrazol - 3-yl ) -qui n

pyridi n- 3-yl net hyl } nmet hyl - car bam ¢ aci d i sopropyl
est er Conversion of
g ybperbamrfymlééy%@rﬁy} (teipahydrarpgapZnderymsthyyyiding3-ylmethyl
I
esteg% g é}fég é‘N’B ﬂ)é c@&ﬁﬁ{ ttlﬁr}flé’ %}ﬁ da‘is%f ?%Pcﬁé}ﬁhfblgc)l ~(tetrahydro-

or o- oro I n- 3-yI net
pyraheR &ﬁﬁ@hﬁbﬂ@@)&ﬁyrﬁtﬁiﬁé IEJ%%&&B/ (IlhEB]erulﬂx‘IgS rstduy | -weasr beacted  with  p-
nt hesj.s .of

tolugResSbRA Hede Sih PoRBRERAOh UG G e CUBUEHRcHh (-amino-3.5-
dlclﬂ&%‘;ﬂﬁﬁlﬁl Mflfm%tﬁﬁﬁbh%ﬁth‘lhé 8x&%hthy |tha2 ﬁh@i/era%&{ in32 ¥iino-ethanol was

[1n-8 according to the synthesis of
done af 406 foir & brthot;csuddﬁ wvag pytified hp xgversediphpsealdBLC using a gradient of

acetpﬂ%lllfﬁéﬁ\n\gégl{ mtﬁ@{l’%{%}g Yﬁ'@(irll gt%gagteho% thd HPE CRIBANYoRS h at RT the
THP ether was cleaved. This gave the two title compounds as pure compounds in form of

their TFA salts. MS (m/z): 259.9 [M+H"] and MS (m/z): 259.9 [M+H"].
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5 [ MtH+] . Exanpl e 246: Synthesis of
3, 5-dichloro-4-[2-nethyl -4-(2-nmet hyl - 2H pyrazol - 3-yl) -

W@ i0aokdore 8- yl oxynet hyl ] - pyri di n-2-yl anmi ne 10 PCT/EP2008/002316
3, 5-Di chl oro-4-(tetrahydro-pyran-2-yl oxynmet hyl)-pyri di
ne 1-oxide 3-Chl oroperoxybenzoic acid (nCPBA, 1.32 g,
7.66 Mol ) was added to a stirygyd solution of
3, 5-Di chl oro-4- (tetrahydro-pyran-2-yl oxynet hyl ) -pyri di

B Disporhy Bankinia erid Brarbing Srauom el Sy B gy P Ayl ester

E@ﬁ% c%ﬁnu@a&tlﬂt '6%‘1%9 betmeen-Ridokplethl)- ﬂ?t’fkﬁi%% -PImethyl ester

utton (50 nL). After extraction of "t
(18.6musnDO71 ayreol) vwa:h ch/hurmate(lswltthCﬂm agrrqydmgctol thee symhesis of 3,5-
ried over flliﬁred and oncentra

dickjigocgietlomma BaomtidiRe-1 1t destfil il TaEPOLEh Yasr Ve for the nex
rea(?i%ﬁm]ﬁﬁﬁ%bﬁr?ﬁba\fﬂohhmt(nﬂﬁﬁﬁvg ogatign). M5 (mz): 278.0

(2- Am no- 3, 5-di chl oro-pyridi n-4-yl)-nmethanol 20 A

£ DissefP sphemic p5id Poamyiap oy gr-chloroms ndemgidin A mgthy! ester
MAmbtHcai®amicl 32idU 6-4nih8- snasmbrb canﬂdrbxmbmsmpﬁwlﬁgnylhlemyl ester
chl ori de (238 , 1.25 nm)&) yri di ne 10 m)

(4 gy 4% Gl$ mmol)owas oqnaied pith mé@“{WilQ&W ﬂ@gﬁyameaé of @é -dichloro-4-

chlc%ngmg@)%fl ?gﬁgls ) Tﬂeﬁ esulgg]getﬂlea \Nalsgs(n)?l(eiﬁgvse 68 nrfof\//vg%u%gﬁtr%@tlon without

puritfidgtior. 88$ (i) very gjselyed i n 2- ani no- et hanol (5 n).
After stirring for 3 d at 40C the solvent 25 was
renmoved in vacuo and the residue was partltloned

t
RE SRRl flh -5 Shioro b MRN. Lo BRUPSH: Byrazol 33D

quinilink8-plaMymethyX]-2ydidih-)3- ylhfethyd gstei ¢ | ayer was dried over

et e e it B G 10d e IR ey selivlated with
d1m%fhgfj-b§55mﬁ; add %t-affﬁ‘l'nbfﬂ l:lﬁofom ARl RSmMh i1y ridid-3 @lé@tﬁgle ester (19.7 mg,

pon storage of the HPLC fractions for "3 hat
0.07MHeMe hacontisg 6 dwvsyatiesis EB-EH, Sféwhlmomytld@ +-yhmeshexy)-4-imidazol-

-yl%%g%?l%iTFA al ¢ g%gp é&é% gedigg% ecﬁﬁdc using a gradient of acetonitrile

in “?ate’ix@dmll%vFAw Em&ﬁgﬁﬂsybmpwﬂdousrth@whasmt oIS (m/z) 480.9 [M+H'].
(2- Am no- 3, 5-di chl oro- pyri di n-4-yl)-net hanol (7 ng,

0. 036 mmol) vvas chlorinated with SOCl2 according to

B DimellRiR! afu s L0kl b SHARALI P A yrazol-3-y1)-

npound was "use or
qulﬂ(ﬂﬁhc8 -WRﬁtyﬁdetHW}slpyriIﬁﬁJ 3f-y1ﬁ&thy(1) BsteMS (M z): 211.0 [ MeH+].

é @IMIOYIC?- mepzflwﬂEth-&ol( 2Cremgy | OSP myped ovas. yallylated  with
dlmgﬁ‘xblp 9%\"3%8?& %&18)(2/ E]cPlo?é( gl éi:il&o%eﬁlg?ﬁ}'ﬁﬁn -3- rTélmeéhy(%?’ester (4.2 mg,

qui nol 1 n-8
0. Olrﬁmhl)ol)/\MOailﬂrg/ tcatlmcbymﬂtebls&fa—a 5-dichloro-pyridin-4-ylmethoxy)-4-imidazol-

-y]oi-%gelél?);hwr) ](%legﬁ t h>(/>|{1 &g%{:‘%e(:rigﬁ{ar{%ﬂg%ﬁgt r@rg gngient of acetonitrile
in “%tér?méT ol %‘TPAQO We tﬁé fé e BB he #FAM sl (ggzz)y bg@.9 [M+H'].

qui nol |n at 50C for 1 d. Purification
reversed phase HPLC using a gradient of acetonitrile

I]é;(a%apiee% Synthe51s of/ - (5 % dichloro-pyridin-4-ylmethoxy)-4-(2-methoxy-thiazol-4-

yl)-2-methyl-quinoline
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yielded the title conmpound as the TFA salt. M5 (mz):

414.0 [ MtH+] . Exanpl e 247 and 248: Synthesis of
waleovstioske car bam ¢ aci d 6-am no- 5-chl or o- 4- [ 2- PABHEP2008/002316

met hyl - 4- (2- met hyl - 2H pyr azol - 3-yl ) - qui nol i n- 8-yl oxyne

thyl]-pyridin-3-ylmethyl ester and dinethyl-carbam c

acid 156

2- am no- 5-chl or o-4-[ 2- et hyl - 4- ( 2- net hyl - 2H pyrazol -

Xgn) g %g&k&gg@%g%gy&fh grornllodélz gc}[ c}HErtohgynde ot ?yrlmethoxy) 2-

LR 1 50 00 kgl e Sl (24 me

0. O%—ram&)obﬁ(tnhﬂmtyiphes@hatebmﬂﬂydhmm (Y r(amg, O 002 mmol) and CsF (12.7 mg,

0. O%‘ Yl é\g%@%ﬁ&mgg eate toh1y00° StIor 1 d. The solvent was removed in

vacz?o & tﬁE Qes‘f’ el 04d Md%yﬁié(/&@e(??lﬂsé’w thg a @Yafd'léﬂt Qf &cetonitrile in

ester was converted to the N oxide according
wattxtwiﬂln@ I%ITEFAete@vajthe 3itls cdinphit as- the [TFét salthytf @n/zp931.9 [M+H"].
pyran-2-yl oxynet hyl) - pyri di ne 1-oxide. The resulting
resi due was reacted with p tol uenesul fonyl chloride

FAmpleAM410- yhaiesls atﬁtqr-{is-eﬂlohp41[mn&uﬂt41@shﬁt}@ﬁ 2H- %yrazol -3-yD)-
(Z-am no- 3, 5- "di chl oro-pyridin-4- rrethanol vvltht
qulre»lmeﬁavloamnneﬁm]-mm@méa)dmeﬁwl} A-me
done at 40C for 2.5 h. The residue vvas purlfled by
reversed phase HPLC using a gradient of acetonitrile
IAN NS &ThldYot A hPdrdXerhEhyl-pipedin St giegey] 3 -nidikylHdb&namic acid methyl
fractions for 3 h at RT the 30 THP ether was cl eaved.
esteThi s gave the two title conpounds as pure conpounds in

bg&c@ﬁe) oft @gg-rcygﬁﬁﬁéﬁ%g%@?g%%@etﬁyl -Wﬁﬁﬂn-ﬁ?ﬂ -methylamine
(15. E(ﬁﬁ BRIBIGEMA02 BIBT U (5h9 B1g, Di08e truybh) c@) (aFineetlad sutcinic acid 4-methyl
esteégpe} mgaolpgghgé)o%gir o (g(gé &{l 1y7r9|rr(1jrlngl) m%l\r/ﬁft(gyb'l() mL) was stirred
at KT ?(ﬁ-" 1 ?l’é& g(l)l%r‘?c &a@)’é?ﬁ&%ﬁ%tmbo B il Resirud | Wit %X‘htloned between

ester mol ) was chlorinated w
DCMCEZ]IﬁL}aambmd RAEEOUS phbaphatprhdﬁks selutén 7, 2 mL). After extraction of the

s e Y T B8 A0 et o

con&ﬁ'ﬁﬂafe‘dqgtvb% THe redidd wad p8riffed BYFevkrse€phase HPLC using a gradient of
Di net hyl - car bam ¢ aci d

acetznmienu-vsat@hWﬁh&k%cW@rUp@t pipraggyofithe HP3.G fraetiang|for 3 h at RT the
THESHEY we ORI O%) 5 A HEBHE TPy asghs THA ol WS gy o0 (M)

ester (4 ng, 0.015 mmol) was chlorinated with SOC12
according to the synthesis_of 3,5-dichloro-4 10
&l M@.@%ﬁgﬂ 4-shlorematdhyl-pradingsyimethyd) -8 imethylyseipamis acid methyl
s used for the next reaction without purification.
(mz): 277.9 [MH+]. D. D net hyl -carbam c acid
B-Chior®4 dyldeoxymetiy2 -pyeiding B -ylm ¢ Ry et imyﬂl-yE-bhqamaanol -&id methyl

esteq g? 39 g}lg, @g)lpép ng_m%‘) %@@q@ha]tﬁﬁm (gdlplg g('fon%lilg 19 tl%égynthesm of 3,5-
dlcl‘gorg74chHRJrﬁ tm%ﬁdlﬁi’é affd r\éélfltrhg QitﬁeEBﬁﬁboﬁﬁ‘f W ﬁséﬂc IfSk the next

am no- chl or onet hyl™= pyri di n-3-yl net hyl
reactish evithol®pitificgtion VIS {/mi811§.94Wed  dli ng to the
synt hesi s of
8- (3, 5 di chl or o- pyri di n-4-yl net hoxy) - 4-i m dazol -
eyl- gﬁld‘mbrotw [N 8lektiR-4-RUhbihly £ 2L SRaey- 3fﬁ)l§ﬁ1$16ﬂn-8 yloxymethyl]
phase HPLC using a gradi ent of "acetonitrile 'in wat
pynmrt-hyhnit%'l'}H&me@l}@m‘lgohﬁmetz 3-dwngonpound as the TFA
salt. M5 (mlz): 480.9 [ M-H+].

este
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20 E. Dinethyl-carbamc acid
2-am no- 5-chl oro-4-[ 2- net hyl - 4- ( 2- net hyl - 2H pyr azol - 3-

w@ kgos/1gasenol i n- 8-yl oxynet hyl ] -pyridi n-3 -yl neP¢yEP2008/002316
ester 4-1m dazol-1-yl-2-nethyl-quinolin-8-ol (3.7 nyg,
0.015 mmol ) was al kylated with dinethyl-carbamc acid
2-am no- 5- chl or o- 4- chl or onet hyjspyri di n- 3-yl net hyl
ester (4.2 ng, 25 0.015 nmol) according to the
synt.hesi s

3 Iegd@oénlaﬁi%maﬂw apipohina-gh (e W91 3 Ml alkylated with NG5

jﬁ?ﬁgﬁ{&}# I3 r
Chlo]rﬂ ase LC Slp gﬁh{h‘)ﬁ yﬁg gttj ol;n'eg?gtk ‘gdr%luit%ﬁlé %¥ﬁ| I%gﬂiv\gl Ssrter (1.47 me,
0. 0M6t1hm61)hc%r‘diﬁ1<g ﬁ)ahg SythShH)ﬂS Q.2 dmmddms‘*-b’heetﬁaﬁy) -4-imidazol-

-ylgf-lrr}eihyl}/%u n%ili%l)e: Aﬁg ?d at El-lh] punEé(a?’nR by reverse p ase H%LC using a

gracﬁer(t?bf %c&bﬁﬁllferlﬁ W \ditl'i‘ 049 TRt fiR¥ Yile ftd oBouHP-thOTRA salt. MS
zol - 4- yl)-2-met hyl - qui nol i ne WD 2008/ 116620

(nﬂE[ﬁ?EPIDB&T@OZSlG 156 Under argon atnosphere a

m xt ure of

4- br ono- 8- (3, 5-di chl or o- pyri di n- 4-yl net hoxy) - 2-

Phiple 4vi780! igYatHedis MBf B-B3BdieHIdg- Fyndln -4- ylmethoxy) 2-methyl-4-(5-

2-methoxy-4-tributyl stannanyl -thi azole (18.4 nyg,
trifloouethyhiyyazel-d (f)-uinokg yi phosphi ne) pal | adi um (0) (1

ng, 0.002 mmol) and CsF (12.7 ng, 0.083 mmol) in

di oxane (2 nL) was heated to 100C for 1 d. The sol vent

V2 3- Hedrayiee-2- meﬂlwqamllﬁxsdolt he residue was purified by
reversed phase HPLC using a gradient of acetonitrile

iAn mixirer ofyi4-ghloror3gmathyliqunnliped-oh 0110 Be GBIy 4ad hydrazine
mo@}ﬁ?%geg((z?%%nhw% %5?} 1n4(ﬁ&xe§1e[d\m'#i}4) was iR 022 ux for 4 d. The

solvknf{ Wacienmved 4n Bz&ezmatddythe des{de vetshpprifi2 by ftaal ohrodragdgraphy on silica

gel ?ﬁg{llc?{y{wll b5 tggor{f, El{eg)hg gSAyd(g[Bt) QX Igitie fh?e’ title compound.
MSW@ 19['+‘fﬂl’* ydr oxymet hyl - pyri di n-3-yl nmethyl )-3-neth
uccm mc acid methyl ester A mxture of

C-[5-chl oro-4-(tetrahydro-pyran-2-yl oxymet hyl)-pyridin

3o Lamet hyl ani 15. 3 0..060 nx HBTU (33.9

1%2YML@§ %&?‘%T O (‘?Yijpﬂﬁgh}ryéh%‘f‘ﬁm@déi G 2 et hyl

0 nfighRE dfléh Iﬁﬂmo@ %&quhmenﬂ 8DHIPEA n30.0411L mraoma&d 4-ethoxy-
DVF n.) was stirred at RT for_1 The

1,1 éenﬂ)wmo hvis- ¢re2n§me<616 nLv%éMmraﬁld in pfhanqd 9 éueL)/\ié(QS heated to 75°C for
30 Ig.Hlo;rBﬁ 50 é/glgt \? etpggo Lemaved § zrg ? c}}?b)_/anﬂgg%%?ldﬁ%dfag Y&dissolved in acetic acid

(0. SeﬁgLy acfrdrane @iﬂdltlbﬁ of ambgﬁuagh 480, &(?2 g&m«% étlfh‘mg ZomL ) at 100°C, the
the organic | ayer_ was dried over iltere
reactig GBHENA1WRF FOP] %&JBOOWH@HP§§W%@%@WM§H&&Q3 {40 me, 3.8
mmg)gvﬁ rv?‘a?% (Irf WJ'EE L §adds The ﬁ@&gﬂ%ﬁlgﬂ&ﬁ}e Qhs #en concentrated fzn vacuo and
. 0

oni n water wt TFA. Upon storage o
the tdsaiuklRl«sS p‘artammed ﬂxetvffemn IBCM @ 1RIL) adrbwateH® edefhapd of the aqueous

laye(glr}?a?s;/a%?\gsttﬂ%i ve ; c%tllon 6 saturate a%%eélpseNH3 Sorifton andFhe aqueous
laydtwad- xilaBfef \ﬂlﬂ? HC‘MQW Byd nﬁ}jr THE Eoﬁbﬂk&%ﬁh\‘ﬁ& lagef¥BVdHY dried over

-succinamc acid nethyl ester
Na;SIO@,Sﬁtteﬂed; ond} chyanustedenmacup o | givenﬂ& tillerspmppynd3-Mbt (m/z): 294.2
succinamc acid nethyl ester (1.39 ng, 0.0046
DA%%QI) was chlorinated with SOC12 according to the
synt hesi s of 3, 5-

C. 8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(5-trifluoromethyl-pyrazol-1-yl)-

quinoline
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di chl oro-4-chl oronet hyl - pyridine. The resulting title

conpound was used for the next reaction wthout
w@oeosfii@aa i on. M5 (mlz): 318.9 [MtH+]. 30 C.  PCT/EP2008/002316

1-{5-Chl oro-4-[ 2- et hyl - 4- (2- et hyl - 2H pyrazol -3-yl)-q

ui nol i n-8-yl oxynmethyl]- pyridin-3 -ylnethyl } -3

-met hyl - pyrrol idi ne-2, 5-di one \® 2008/ 116620

PCT/ EP2008/ 002316 157

”%da i @mﬁ@ - &r oL 8uRlonit 3-8 Pa 85°58%umol) was
alkymk@ E&:Offdlﬁﬁl k&ﬂ{éfgﬁhﬁﬁéks oY 'St(d Isndéhnblrdtswiuah)zr ﬁnmiﬁ&ayb ASiw§idazol-1-yl-

clnamc acld ester . nmg,  0.004
2-mathybyuiinnling gm@tlwrttemmwuod as the TFA salt. MS (m/Z) 453 0 [M+H'].
8- (3, 5-di chl oro-pyridi n-4-yl met hoxy) - 4-i m dazol -
1-yl-2-methyl -quinoline. After 1 d at RT purification
Bameker 20d BhagesisPbf %Lﬁ@hl@r gnaﬂatﬁﬁm -g- methyl 2H pyrazol-3-yl)-
acetonifrile in water wt % ave the ti
quirgbing plodVeas yHep TN Sl me iyl - NG Fihy Gowy oMy Hispbutyramide
Exanpl e 278: Synthesis of
8- (3, 5-di chl oro- pyri di n- 4-yl met hoxy) - 2- met hyl - 4- (' 5-
tAr | f 1 gouCHIgrb . {tepatydZpyrhnyd- )'loﬂymemb'l)rpylﬂerB -ylmethyl]-(2,2-dimethyl-
4- Hydr azi no- 2- et hyl - qui nol i n-8-ol A n1xture of
[1,3diexnlen-4-yimgdyhyamigai nol i n-8-ol (0.10 g, 0.51 nmol)

A PRV (BB 1 g s o s

solugioh Vv ent SAAhB)r(B-Gr(mtﬂiﬂydm pyaan-yodymdtkyl)-pgtidine-3aeegbaldehyde (40 mg,
urifiedd\tlJavfIash chro hy on sili

0.1l 2 HiDeRp o %‘i%gg aethaaing, &mﬁ 947 mmol) in McOH
¢! ni[?cl)%ﬁ?te?%r%?fog?\heattlggmtt’e:ltnlp@raﬁﬁgﬁﬁ’élgﬁivent MRs8héVed in vacuo and the

residueliial artiticnd t beirbeano D@thwmlpyaa& chtutiated Na&{Iﬁ(Dco solutién (10 mL).

Aftctrg_eli(tr%trlr(])%gg rﬂmeeng%,}e?)ug Ea%&ﬁgiﬁe(%@y 10 l%il) Qﬁe com%med organic layers
weré dﬁe& otVEf Nagg?i ftdreB-420- (%h@&ﬁra@eﬁzri—vac@o1Th@"i"6§ult1ﬂgntltle compound
et hanol was heated to 75C fo 30
wassxsbd/ﬁmtthe/m(t tremnon antbouetpurification M8 rﬁm/z) ha7@. %{;Mdble*] was
redi ssolved in acetic acid (0.5 nL). After the
addi tion of concentrated H2SO4 (20 .tL) and stirring
for ﬂ(ﬁCﬂor&QQ@drbiﬁnetﬁﬁWﬂdﬁﬁlﬁ@liﬂeﬂw NS, 2Cdiﬁieﬂf§fl-1[p 3]d10xolan 4-

roomtenperature and a m xture of Na2CO3 (10 40

ylmehis))yisobutyramede (1andi ) Awdd-chloged-hydrexymetist 1pafﬁdmn§fw1m%thyl)-N-(2 3-
d in vacuo and 25 the residue was

dlhy‘r%r Jgr%gxgggtgo%%&e%ﬁm (10 nm.) and water (5 nL). The

DIPBA (4165 ally €028 miry)e andeisobdyrystohibride (1.4yL} 0204 mmol) were

addi ti on of saturated aIg us NH3 sol ution %ngthe .o
addegh 8o ds StifragesolHen et rlacthderov-taradrqBY RNy oxymethyl)-pyridin-3-

d

mgF] 3?23&9%%3‘? B i D i (3 Bl N4BipeD im T
€ ndo)mAcﬁlen gtirrivig foml 2) at r26uh. tEmpEakuire jthe KBvadt was f@ndved in vacuo and the
residye; vaslf 8@3@%@#3{3&6%% et li—%y(.; uszlagfatn%fyiﬁ!hﬁét $facetonitrile 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].
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WO 2008/ 116620 PCT/ EP2008/ 002316 158 The
2-nmet hyl -4-(5-trifluoronethyl-pyrazol-1-yl)-quinolin-8

WO 2008(176620 g, 25 pnol) was al kyl at ed accor di nRCT/8P200&002316
synt hesi s of
8- (3, 5-di chl oro-pyridi n-4-yl met hoxy) - 4-i m dazol - 1-yl -
2-nmet hyl -quinoline to give thej99tl e conmpound as the
TFA salt. M5 (nfz): 453.0 [ M+tH+]. 5 Exanpl e 281:

R 5. oo -shiogermhy iyl et (P et (] Sldioxolan-4-
ylm%giypoi'swh @Y n%ayl ] NOQsLAHbra- ﬁcbﬂbf‘&fﬁéﬂwl pyridih-§ ZBethyl)-N-(2,3-

dr oxy- propyl ) -1 sobutyram de A
dlhydﬂakx}pmpéd)(l‘sdl\xtﬁhynﬂe) pyr an- 2-yl oxymst hyl ) -pyridin-3

| .
A orBriieh. e T bbbt etybouidia Y mstnp) 42 dimethyl
[1 mgkﬁwdﬂﬂre&ymso@u@%n&ml Jan¥er eNagdathrb-a-18ydedstynidHyl-pyridin-3-

Sol ution

ylmsthyb¥+(33 4d1byctpmps&myb) ipgbtmaznejq o2 rm, hQi1) O pymeldi wes 3chlorinated

. al dehy.
with SEICIT s ERPE 10 30 aniheshs & 3T MG Aoplorpms vl pyridigs with SOCh
(16 1) 531 1)) IQHnﬁ{B@fThe(résdThﬂg mAk Ry ofSthe b m@lefceﬁlpauﬁdsa\tvasr @Sbﬂl for the next
nperature the sol vent was renoved in_vacuo_ and
reaqt@@uvnﬂpumgnfib%nﬂpnt MSrianfz)s 87 S dW-tENapd Yzt S. 0 [M+H*]
saturated NaHCO3 solution (10 nli). 15 After extraction
of the aqueous layer with DCM (2 x 10 nlL) the conbi ned

@.gani B-{batdom- 44[\Erlir&tlﬁ§rl+4e(2 mety]-BH2S 0470143 y1)-qumdlin-drgl oxymethyl]-
concentrated in vacuo. The resulting t| tle conpound

pyriges 3 vdmethybrVi(@é ‘?\‘EX‘?IO?%&EQRY ISQPYtREINdSyur i fi cati on.
T .
%%or}g %nﬁtﬂﬂ%ﬂ%&nﬁy?l S/ " 305?/Imrrneml%ylw)as al%c&l’a'éed with a

mixtute e tNAA- el[ld:oSé}4dhkmxmhethyl4pyrkﬁn-33l-ytateﬁwll)}N+(2dbﬂlmlﬁﬂﬂfﬂﬁ[U,é]dioxolan-4-

ylmgﬁ%é) -igehusyramide,y o 29y me T ehigrerhporem At igidin- jy{pethyl)-N-(2.3-

dlhydrék%‘twfpsnsxs&mﬁx}ddé BIORHE Y6 845 ﬁﬁn@b E&%r&ﬁ% 18 the snytl?e%i's of 8-(3,5-
and i sobutyryl chloride (21.4

dichMeroepyraditatd ey ltnethoxg)-# rimadhzeb | iyl -2 emetby/1- ciumohne After 1d at RT the
sols[ent wg.é (r)ern?ovdéd(z% %tagz?thnJ ¥t wa%l lpglzl(ﬂer{ie tt> Yelv)erseg E)haserHﬁLC using a

gradilaﬂ&sfmdeiorﬁtale’znﬂwa&t Ryithr 0 193 ITHAQXMiApavé- the MRledtmpodfit fas the TFA
146 nnol) in THE 25 (3 nlL). After stirring

Salth& (m/m): éﬁSMMﬁdeper ature the solvent was renoved in

vacuo and the residue was purified by reversed phase

HPLC using a gradient of acetonitrile in water with

Ex MﬂeTFZQ USenthssisr afjeNofd-inbthyHPL C-rhathylt4-(Mrmethoyl-2BI-pyrazol-3-yl)-

the THP et her was cle ved and the di oxol ane was

quuﬁ)&krlr$-aquym@ﬂéféb@51dll‘fﬂr>§n§§v® -SORYLYFaRIde of t he two

title conpounds as their TFA salts. M5 (nmz): 357.0

[ MPFHH] and M5 (mz): 317.0 [M+H+]. 30 WD 2008/ 116620

PCH- B 3/chliz3-hicotibiOacit] methyl ester

& idiign of Tosorp o R (4 bl HEBRD Y b5 GHF (60 mL)

wasl\kddéd amp%Qe o §Eﬁr9€d3£m&tﬁbﬂ oﬂqytmlﬁh am?cypyckﬂwarﬂmle)(r BFNE3n FHF, 25 mL,

di hydr oxy- propyl )-i sobutyram de A m xture

45 mimob)-io hbydyous ‘RHE6Q yrietat y8 °py Aifigr stirsing !fwei(hlwr) atN8Q°L;, 2he reaction
mixih "o e Fob st BB o s SR LB o ARG R mate 31 m.,

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
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yl met hyl ) - N- (2, 3-di hydr oxy- propyl ) -i sobutyram de (39
mg, 0.110 nmmol) was chlorinated wth SOCl2 accordi ng
WO e0oshes6sy nt hesi s of PCT/EP2008/002316
3, 5-di chl oro-4-chl oronet hyl -pyridine with SOC12 (16
L, 0.219 mmol) The resulting m xture of the two title
conpounds was used for the nextg0 reacti on w thout
purification. M (rriz) 374.9 [MtH+] and M5 (m z):
335. 0 [ MrH+] 11%
Conﬁ“@{@teéh{"o%cu:i’ [Drentasifpe. way Pupiied hy. Spst, sheomatoeraphy o silica gel
(elquH %ﬂg%&ﬂé[@)ﬁ%‘ﬁtﬁ@u}e BYikle b 8§und’ VIS th): 352.0M (Re+31].
-di hydr oxy- propy utyram
4-1m dazol - - 2- et hyl - qui nol i n-8-o0l (12 ng, 0.050

é%was aI Iated wth. a ture of
R, PChlatst-gnest %mleﬂt&mmrn% PR 3 y1 met hyl ) - N- (2, 2-

a%n dM’Jz l'(YIO Nthin 1LR% Ak 3 mE; 24 BinYd 1 Ra8 ¥dded! t6 A E 3xERe of 4-bromo-
2-chlbrosnicstinge ocid-méthyresteet(Dpl 8, 3§ mmiph)-agd )Pldfch:mﬂlz (Q 2, B61 mmol) in

anhg%gﬁg aﬁ))%éne{) Q%pyl i%l/iﬁ i%é n}'or% 15 %6% tlge reactlon muzture was cooled

to rébrh rRp&atdyd, MEOHALS IEY Wax¥dded -nditagert wisr8meRedH vacuo. The
-quinoline. After 1 d at RT the solvent was renoved

resifiue wacpastitiored: besweens EAYB0G ) pnd ivraterd 58 ynlye (fepeangrated aqueous HCI

ase, HRLC n I r t
v g3 e i Do B ABSLE Tl PG e over
Na2§84,3 EilteredVSfaﬁdIﬂ ZoncedB8ted [AMbliduo. ERRdTplesidd®2was purified by flash

nthesis o
chrqmqtqgrﬁﬁl@m gn-sdicpogshdelniipo vitobexane(fA. 211) b9 iFothe 4itly gompound. MS
(m/gu gkg n‘?ll oxymet hyl] -pyridin-2-ylnmethyl }

i SO ut[yra ‘de 25 A. 4-Bronp-2-chloro-nicotinic acid

nmet hyl ester A solution of 4-brono-2-chloro-pyridine

4.5 nm., 41 [) in. anh THF (60 ni was added
8&0(3%‘@ ‘iBlegITi | a§g)<¥ ﬁlafie%?r I |(t hi um)
o] F]Ifsggﬁs‘?&i/ [)Pﬁ]c‘ﬁf‘or()h &eMy’l 'fhc-gtilﬁrc a%ﬁi fHethyl %&eﬁ@@ g’ '14 3 mmol) and
an rous THF ( C. After stirring f
CuGN r(6At g.- Blommd:llnen rNMEt stmhhwasuh@qda's) b3 €dtad r&melxseThe reaction
via ca a stirred sol ut| .
mixfist 1 AR soalEl Bl STorRRird 0l Rest wyich water, (30 pal b dfter vigorous
stirritg forl 6 hSfife- suﬁfén@fon&%swehﬁﬂ’ué&r andGhé&preciitate®U6pendB@ in a solution of

reaction was quenched by the addition of concentrated

FeClafo BoQ5 Magi@damprmd) ini gqueeusdHEL (Mg §8rnl), Afgar|vigaseuspstirping for 1 h,

e S SR A8 I B Bt BT s i over

Na,SOBRICOa! fillered, WAd Wdncett@tdde s dakﬁw\l\laﬁleptHSi(fub eda:b)punﬁed by flash
flash chronmat ography on si (elution wt

¥ .
chomsiagapon S sl dpo ot  EACN6 4130 e e it compound. Ms
B. 2-Chloro-4-nmethyl-nicotinic acid
(m/%E?Z]‘PPthS{ﬂ; 5 ZnMe2 (2.0 Min toluene, 15.5 nL, 25
mml) was added to a stlrred m xture of 4-brono-

2 chloro ni i nic a t.h ester (9.6 g, 38 mml)
;1'@2 ’PSthB’ ?’691/15 msanol n - anhydr ous

q\l Q(ﬁﬁln@n 6#&%15”(@ 154 yer mﬁidd)y 1Y inl 28ydRhs THF @t 1 ARG wéshﬁded dropwise

reaction mxture was cool e to roomte rature,
to a(stifredisplutias of eednaridmethyl-pisbtinigtacidamethy erd0i 19 g, 0 57 mmol) at -

158 1% M 57} 90 BT BB BB S 386, e rsction

mixtl}8 Waddflgded B whnﬁ k@4mbélmmhﬁwmch QUEBIRBE BYi $he Ad¥tion of water
organi c |layers were dried over
(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
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Na2SO4, filtered, and concentrated in vacuo. The

residue was purified by flash chromatography on
wadsasegel (el ution with hexane/ EA 2:1) to gi RET/EPM08/002316

title conpound. Ms (nmfz): 186.0 [ MtH+]. 15 C

2- Cyano-4-nethyl -nicotinic acid nethyl ester A

suspensi on of 2-chl oro-4-nmethyjgini cotinic acid nethyl

ester (2.64 g, 14.3 mmol) and CuCN (6.4 g, 71 nmol)

NVP (5.3 ni heated to 180C for 30 nin.
sushegld ot sqw% ok AR i) ) catormtateh A H: (P mL). Afer

t &
o S e 25,38y MR 5p O kot OO e suppntats ver
contédntrafedanivpcdctoegiseithpeittadmpound. 38 (iiz)n1 5.0 EM+FE]:13 6

H20 (5.8 g, 21 mml) in aqueous HO (4 M 80 ni).

After vigorous stirring for 1 h, the suspension was

?f g%g%%ﬁﬂag@@%&b Zgég&hm yltethyPl 8ahitfrabRder was

filtered, and concentr at ed
iAnsolatioroof fﬁhbltyle@k chloedeézd pLy 0. 2763d1nb31) ol REM (0.20 mL) was added to a

vig&g{{ nas{lg'gé?@é%[r f #l G Od'%ﬁﬁ.bg n Wﬁ;:n%-gﬁ/ fl%&%nol (30 mg, 0.20

mmbgl'ﬁ"ﬂ (me and aqueous Na,CO; (1 M 1 mL) at 0°C. After stirring for 30 min
Amnorrethl-4 met h r|d|n3yl) met hanol A

at 0%@ REM AL (oL, watep (i/mlg was afldedysaing thmacmnwlaa@rswwtracted with

DC]%ll((:(’/l é(nnké anV\ﬁgt dg%m 1{51%\'2\1 a?rg% fl%ye?s er rd%g oQJetjg\&angOf filtered, and

con@bn’ﬁrﬁteﬁﬁm )Vaéﬁo -THRD €esidileBévhs (plirifie/! bynﬂhgﬂ l¢ﬁflﬁ-’mat8g1@plﬁ§t,on silica gel
was then added at -95C. The reaction

(eluﬁpxxm E/RCM L) toging the title componad. MSH{mizy 2%9 [M+H'].
then quenched by the addition of water (0.20 nlL) at
-20C. ACN (17 nlL) and concentrated aqueous NH3 (1.4
IlFL) Vs { 4dMdiettlylt D [2-feethylidx@amethy A2 HepyradodGrydquisiblin+8-ylgxymethyl]-
for 30 mn the suspensi on was centrifuged and the
pyrigie ivipetay B -i9gp ‘%16620 PCT/ EP2008/ 002316 161

%ﬁpa%%w {g .hg&t?tk?ﬁx%%})? ﬁg%éyrma Z%Qﬂleﬁﬁf‘ib‘:ﬁﬂﬁﬁt?faﬁgde (29 mg,

agueous rous stirring for
0.13rimo 1 eénwutheecmraspomisg (chlunldlefasng@dmthoetbosvmthﬁsw of 3 5 dichloro-4-

ChIE PRy BRI AR R 1ot it ptRs s ot (2-fetif1 2P pyrazol-3-yD)-
quildlins- W Qéc%i‘ddﬁgtt@me s‘&nﬂ@sﬁydf 3, 5 mcﬁIo%o X)B'ﬂﬁﬁlhzy thnétﬁ@ggm -imidazol-

yram de A solution i sobutyryl ch orldeii
-ylramie)hylfqumgun(eoy@medtyhewa@e xompound as thei gEAosalt.yMS (m/z): 444.1
M+ rred m xture of
[ -]am nomet hyl - 4- met hyl - pyri di n-3-yl) - et hanol (30 ng,
O 20 mmol) in DCM (1.0 nl) and aqueous NaZCGS (1 M 1

n) at OC After stirring for 3 at
it Snythepisnef 8vyAS-ddlete- pmnﬁhﬂ%&%&hg mamélﬂ -(5-methyl-

FPQ%(I (1 x 10 nmL). The conbi ned
[1’3\/@&%33?%{ ql‘ifgrsi%\flvgp q]ugn over Na2sO4, filtered, and
concentrated in vacuo. The residue was purified by
flash chraomat ogra ut.i on h
e & Viek-3-Gopeinal-th b aridiasich Sy SRl 2 :

14 - I) and S5-methyl-
(F (ot ) 4o demetiobaigoliatie), (9, me, 37 ol gnd, S-mety
[, 3|,A]timidlazo$e Pithaioy (29 mg, ]52 wigolp iy MeORL (0.3 kg tvag|Heated to 80°C for 1.5 h.

The so v%gtu : raerrnnoqu in vacuo to give title compound. MS (m/z): 289.9 [M+H'].

B. 8-(3,5-Dichloro-pyridin-4-ylmethoxy)-2-methyl-4-(5-methyl-[1,3,4]thiadiazol-2-

ylsulfanyl)-quinoline
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Conver si on of

N- ( 3- hydr oxynet hyl - 4- net hyl - pyri di n- 2-yl et hyl ) -i sobut
wQe@sitgs2q 29 ng, 0.13 mmol) into the correspopdi/AB2008/002316

chloride according to the synthesis of 3,5-dichloro-4-

chl oronmet hyl - pyri di ne and subsequent reaction with

2-nmet hyl - 4- (2- net hyl - 2H pyrazojg23-yl ) - qui nol i n- 8- ol

according to the synthesis of

Eyiety-Sriyr bl g bR it B Bl reas2 wmon) wes

k%eﬁ@d E c%raiﬁ%? o tHRyhiHed 'of 443;5ldichIMidFdridiF4eRlethoX9$4-imidazol-1-yl-

esl s
-maﬁl(quﬁmdlmehtoogwe thertitté compoyhdras thexBHA saltrdd$ (h/z)- 443.NBVI+H'].
hyl - [ 1,3, 4]thiadi azol -2-yl sul fanyl)-quinoline 25 A
2-Methyl -4-(5 -nmethyl-[ 1, 3, 4]
E&hﬁgleaZ@mZ y*s?rﬁhés@@yl of quj- (5%1116&'08&1%0194 gl)m—w gdiﬁhloro pyridin-4-
chioro-2-net hyl -qui nolin-8-ol (10
ylméﬂlnny)@-meﬂm CBuItqlmhl adi azol e- 2-t hi ol (6 9 ny, 52 prml)
in MeCH (0.3 nL) was heated to 80C for 1.5 h. The
sol vent was renoved in vacuo to give title conpound.

M5 giﬂréﬂm -2 89 0fd-hMeot-D-y1 3€arBamE-dcil fers-butyl ester
chloroprldlné_gylrrethox - 2- et hyl - -f5-

t hyl
Lithivgn dpsarromylemise (3.5 M o THAKA S mbap SGImmeDNEs 2dded dropwise to a

/
TSGR R O Bt o i i, O s
al. .I“Mﬁ IThefr. ?Rgg Ilﬁ 1886 -5 29G0yEB POwRd 0. 8&Inh1pll)alhmﬂ1h9mos fﬂHTg(75 mL) at
to the_ syn

0°CgAfigr siirging ﬁ%}%mﬁw iCa 2 g0lting Of dxdy)-2.4-2 hrxachlgro-athgpe (8.43 g, 35.6

m‘@gﬁ;‘gﬁd&ﬁfgﬁ?{% %%: &gzgéag%F%ﬁdpwéﬁ Eé)?gm ngi”i&gl%a&lﬂﬁl mixture was

allo@y&dttdﬂ@mrm tof -10°C and was then quenched by the addition of concentrated aqueous

NHﬁlnétS e Rzlélgﬁy% V¥ﬂ§| Q%pfsq{éasg&{'s znd Ivgchuloogx?d Hhe" }eglcﬂe was partitioned
betx('e%n%%ﬂp 1@0 R PARE WhteAB0! m ). Vithe-aqaERA M yer Hab g)étr?\ﬁted with DCM (2 x

tert- est’er Lithiumdilsopropylamde (1.
50 ﬁﬂHFandmeecqmbln@cBo@amvdlayemmraddecﬂ owrdpmSSe, filserad, argl concentrated

o G i R B R P8048 o
DCIMNgRaneg P 1o Sive HtBitle c&ﬁ&ﬁhd(ﬁi%&) 31@6$ in
anhydrous  THF (75 nL) at O0C After stirring or 30

mn at 0C, a solution of 1,1,1, 2,2, 2- hexachl oro- et hane
in anhydr ous THF (45 nmL) was
?ég% gfiro%\?vlh]g)éo gﬁﬂ‘%‘éc The reaction m xture was
24-1Bouva0- 3-chlvi- thidzo] -2 ) cabanicesid kwnbmybesme@ 28/ gt H96 mmol) was
addi ti on of concentrated yeous HACL. (15 nL
disspived inca ol OBt SF s, LAkl 6 by etk e Tagd b at room
[ r
temB@afurd RE ?éjclc 198 IeRRe Wc&&&gtrgﬂcémz?ﬁg%c%a&rﬁ( 2th$>( %9551%@9 nvails partitioned

e adueous ayer was extracte
betveeett DM (:S.mimﬂ_l)mdd aggeous cohegntrasedidaldCas i( BlmdyeThe organic layer was

Na2 SOA te and, concentrated in vgcuo..The : :
dried .Qyey u]ga pf:i}qu?q e%ndofopcfeggﬁte hPo Rty rﬂ'ﬁhflesbcwes wap djssolved in

anh§dbusd ?H‘Ft('lgrfnl\i‘) A8 2- %ﬂﬁ@xﬁ%s&)x%)pr%&n@(ﬂ G3thE, 6.1 ihrflol) was added
compound. nz):
dropwise. After stlrrmg for 1 h at 60°C, the reactlon mixture was concentrated in vacuo. The

residue was purified by flash chromatography on silica gel (elution with DCM/hexane 1:2) to

give the title compound.

C. 4-(5-chloro-thiazol-4-y1)-8-(3,5-dichloro-pyridin-4-ylmethoxy)-2-methyl-quinoline
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B. 4-Bronp-5-chloro-thiazole
(4-Brono-5-chl oro-thiazol -2-yl)-carbamc acid

WO e008Abisey/| ester (1.28 g, 4.06 Mol ) was di SBCI/ER20$/002316
a 1:1 mxture of TFA and DCM (10 nmL). After stirring
for 1 h at room tenperature, the reaction m xture was
concentrated in vacuo and the ygsi due was partitioned
25 between DCM (50 rrL) and aqueous concentrated NaHC03

h%pgnk%af Tg;:qgé %ﬁ&g agalevﬁa d[s'ged er'gxsl\?-gégiﬂfgggloropyridinA-
yl)ngétﬁc?sgﬁ-\ﬁlgﬂﬁfhﬁl VRSIHEE Q5o rdriE abilioT m)saﬁ‘@S mgi accord%ng to the synthesis

rosooxy propane (0
of addeds- (3ji-dp;\lm1®e -pyfiidired- yillneﬂlnxybg2 -frgthyi- 4h(4ame$@bﬂuuwé-5-yl) -quinoline

yielGC e e RAOBLPY 3 T WA FADSRS LRITEVSPARHY on i1 ca

Fhmpf! U43PN Sghﬁﬁs@(:Mf h%@%hﬂar@? [innetﬁﬂ G(%ﬁletﬁ}@-ZH -pyrazol-3-yl)-

trtre conpoun
qumbl(nss-yhnlxgmﬂiyh] -pyridin2-yimettgdY-Bobugramider o- pyri di n- 4-yl
nmet hoxy) - 2- met hyl - qui nol i ne WD 2008/ 116620
PCT/ EP2008/ 002316 163 Coupling of
4. 2 Bictforor-ewaiyirepytas-2-yoxmethyt)-psidinan t h

o4 Rt RE A RR 1385, BEPammE s edendgq ( 4-dichloro

pyn(ﬂr53 m@fhﬁﬁéldh&ﬁ)rdlﬁ ttBeths yptb bt de§1fnbed for the preparatlon of (3.5-
(3,/5-di chl oro- pyrléln 4-yl met hoxy) - 2- net hyl -

dlchiyno-mmdatz&ylbngﬁﬂ)anqhmffubﬁ@quemheptmptqdw@th ithq E P group accordmg to
the ER]é (1&‘ gssctr%g:d-r% Sfﬂl t fpréY)%:a(tanZ)3 bibndo-5- c%ﬁl(tetﬁahydro -pyran-2-

nt hesi s
yloymi4h @ pofidnd ¢ Brovedd ¥t tifle c8mpointty| - 2H- pyr azol - 3-yl ) -
qui nol1n-8 -yloxynmethyl] -pyridin-2-ylnmethyl } -i
sobutyram de A 2.4-Dichloro-3

P IR S RN R, PRy YA BRarboniile g

e Djchiers-3-@etuatedré-pyfad-2 y dixgink thyl)-pytidine (455 mg. 1.74 mmol) was

dlssgglrglégqll gélglx%/qéq): Z){Jﬁévfﬁg?ol %?1 5}%1' %RBQ gL& hﬁlept{)ﬂgvevlqlugrr%agents were added
subgéqﬁgﬁtgf Qi J%}{ﬂ.ﬂld& (412' s TESARR). 30 diiép?ﬂ H%ltlby pmol). zinc acetate

t he TH group accordlng
(25§r ocediBd® peoty i baubis@hiphenglpbospbinraferoaene (58 mg. 104 HmOl) and

Y A T B R T ————"

aftelwarBs héatéd |51095)°@ for 4 h. The solvents were removed in vacuo and the residue was
- (tetrahydro- pyran- 2-yl oxy methif yridi ne-2-carbonitr
partigned between water (20 mL) and EtOAc (20 mLS) and extracted with EtOAc (3 x 20 ml).

2. 4-Di chl + 3r t di
g AR B Pt
conE¥itrated M-)uaémﬁ Tied @éSl({L&OWia§ pufified f 19} [flagh nhromesggmply on silica gel

were added subsequently: zipc cyanide (112 ng. 0.9
(elqﬁmlwlm Hewaned (1§10 39 H0: k> 349 taritye the; {16 &e@pawedq M8 (miz): 253.0
[hd . 139 pnol).

1. bls(dlphenylphosph|no)ferrocene (58 ng. 104 nol)

and 20 trls(dlbenzyl|deneacetone)palIadlun1(0) The

A PRI S G o BE e 2 Pyt AR BT relpechyfispbutyramide
f496H1\6?&'3' {ku‘éﬁy‘?k% O@Hﬁ% Qgsﬁdié%%ﬁ W?a%ﬁ%&%‘%ﬁ (30 mg. 0.12 mmol)

bet ween wat er acte
wasmmdmlﬁd(m«a raixtare 20 MidQH (0.75 enhbamil T8 (bnmdanCeCl.dgsakydrate (56 mg.

ool S P, B, B Y s, e

i | £ehiR¥%t Rirash iHooakeatisr oy nidr) aidlissbatgel chbride (125 pL. 1.19
Stlr?ﬁgﬁrlsgnlwtth hexane /G%t OA(:l 18 1 2 5: 11) tggglfle thee( :

title conpound. M5 (mz): 253.0
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[ MFHH] . C.
N-[ 4- Chl or o- 3- (tetrahydr o- pyran-2-yl oxynet hyl ) - pyridin

WO 2e0plinesthyl | - i sobut yram de PCT/EP2008/002316
4- Chl or o- 3- (tetrahydro- pyran-2-yl oxynet hyl ) - pyri di ne- 2
-carbonitrile (30 ng. 0.12 nmmol) 30 was dissolved in
a mxture of MeCH (0.75 nL) an@4THE (1 nL). CoCl2
hexahydrate (56 ng. 0.24 mmol) and NaBH4 (45 rrg 1.19

g et 1B OIVeRIS RFRG SROE ichHed) 0 B (e was partioned
betvAdddl daf QPLLOT dlutidH o0 £i¢) (ailxaﬁ)GM QOL%LY%@QQ%&@&QZ& DCM (3 x 10
PCT/ EP2008/ 002316 164 mmol) were added. The sol vents

ml) V\Ehmwrehmvé@rgaamw tayers weng washed agthibrnerand dried pyercia;SOs. filtered.

andg:l?.?%}c\:l\e A aI dqci'ﬂ?t eDS oﬁl&u %O\Qas(léuqltﬂaﬂg b}‘;Jl %ﬁ%d pD%ﬂﬁ&%goe%”%Bhy on silica gel
(eluaw mqleka.yeemtoo@dmwﬂhmovgntamb £it18 Qompeurt. Mzd(ramr 326.8 [M+H]
. filtered. and concentrated in vacuo. The

reS|due was purified by flash chromatography on silica

gL > {’g“t ok Pt e&}g}i 5. Tet%%%ﬁégy[r%%_iﬁ;yl?guﬁlﬁll_ug 8¥floxymethyl]-

yn{iﬂrzlylrﬁétﬁ 13-1[;&7 dic4 (2-met hyl - 2H pyrazol - 3-yl ) - qui
nol i n- 8- yf’oxyrre grl di n- 2-yl met hyl }
N-Eobhloye- arﬁqy@hydro pyran yloxymethyl)-pyridin-2-ylmethyl]-isobutyramide was

chidhighfba eBlding’1d Ut BRADYAIRE dRuhfRaZeY R UIRAING d PY3 clidtomethy1-4-

yram de was
metﬁﬂqgmﬂlhrng yilmethyd)- protwdomethyb $ Hrpyorlin-2 amet .hEhe yesuttegj A-(4-chloro-

3o ﬁmi 3%%{1122'25@?%9%5“%&%4% Vad cowrledyyith 2epsthylaf-(2-methyl-
2H- gy%ﬁﬁnﬁgﬂeq}%ﬁilf §%i bd?)gdlhg (t&'tﬁt&%&ne described for the preparation of 8-

pyri I sobutyram de was
3. 5&hctﬂb&x§pymd1h—42ylnmﬂhydy)-4 L(Iﬁdaml hyll-2-methyl-quinoline to give the title

comppu oy @ gyt MY s et AR L on o1 8.

(3.5- dl chl oro-pyridin-4-yl met hoxy) - 4-i m dazol - 1- yl -
ethyl-quinoline to give the title 15 corerfound as t
Damplel LSOIWSSynthedis 464131 we¥p ] [reethylel-Gomethy - 211 pyrazol-3-yl)-

IS Q
i RN Ry pyidip oy ms - Ryorome i BBy idin gy gue
qU|noI|n 8- onxynethyI] -pyridin-2-ylnethyl } -3
-trifluoronethy yr|d|n 2-one 20 A 4- Met hyl -
ALt étM@thyldhﬁtegthomywﬂy el Brpreazelee Wass C@Bfﬁvéa t ©d 2rgethyl-4-[4-

h

el P Y sy B P Y SRl b esprging (g, procedure
desdtibied 6 the sﬂﬁh@sﬁdbf@-n’(eﬁnﬂhﬂ@( lpmethgﬂ ﬂJHelm1dkH$»b Riyibequiholin-8-ol.

the synthesis of

2-nmet hyl -4-(1-met hyl -1 H i m dazol - 2-yl ) - qui nol i n- 8- o0l .

2
B 2 SRR praeed Yoo e
2-Ciboy-4-ndetind trfigotime amﬂlrmthylaasted (gt bl mmeb)ewas(dissplved in THF (10

Pt G S5 AL, B o e B LS 144
21. @ﬂﬁiﬂdivg §hé }éacﬁomﬂuxu@él-wﬁs AMEAd to MiSnt 83T bedt afBebelro@4 h. Additional

to warmto RT over a period of 4
DIBadd(& ménélmm@l)m addedrand Slermaﬂtlpnm sigedat RA (fOlt hh before cooled to

20 G ) 451D Sy Py 05 b AR RUFRSLAEL 4 A o m)

werdGidaedsANER v(g%r@i@ stitishg AN 1(07Quﬂuhe%hspa{s&)naddgctenmfuged and the
After vigorous stirring for 30 mn. the suspension was

precipitate Fyspgededaind &oﬁ'enormfe%%h {180 el ppdcqaesntiatedaqueous NH; (S mL).
Afte:(;rglll gé_;;gsnst%{lé%}l 501191% me)su qSISH %s %ﬁt@%d aﬁl{lﬁi&qﬁbl{'}w supernatants

I V1 gorous s
suspensi on was centrlfuged The conmbi ned supernatants
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WO 2008/ 116620 PCT/ EP2008/ 002316 165 were
concentrated in vacuo to yield crude

W@ 2e08hi@e®- 4- net hyl - pyri di n-3-yl ) - met hanol whi BOT/ER288/002316
converted into the title conpound according to the
procedure described for the preparation of
3-brono-5-chl oro-4-(tetrahydrotgsyr an- 2- yl oxynet hyl ) - py
ridine . M5 (nlz): 158 O [MtH+]. 5 C. 4-Methyl -

IS e TR L TEATE YR LT S—p—

( Q6 d acdBditl 36 0th¥eprocédude described for th
was?’nﬁl))(mue?tgdoﬁi%l) tggdtllt?r%t hg%sg%lha%ce (16.5 ) grnd vvateeresgg ec for fe

prepar3tionka O33broAReS5-chipro-#- (Ctrahydioypyaant2-yloxymethyl)-pyridine . MS (m/z):
ﬁb%4gH1r|V|nyl cycl ot ri boroxane pyridi ne conpl ex (498
1580 o7 mol ) 10 were added and the reaction m xture
was degassed two tines before the addition of
Pd((PPh3)4 (120 ng. 0.10 mmol ). The reaction m xture
\ﬁ‘aé Methyi-3e(tettahyd0-myran2-yiexymethny 2 -weylvmidinener e

d dth f
b P BB Bt GEt B R, G 67207 mmo
was'-:d'\bﬁ?éﬁxje@ 11%)& Er)hi@mﬁb ‘I\egtl legnidtﬁdx@eﬁlaﬂ@@lﬂﬁiml_b/ﬁnd Watdr:(7 28H). K,CO; (286

mg.- 3.9 2 nraph) @né%é-&mlzykm@mb@wme pyridieg gomplgr (498 mg. 2.07 mmol)

werﬁ”ﬁd{aﬁy%d?,_t}ﬁ I act 4RD drrnéxtggler was Zdei%a% sed twqhy rsles2 beforeil |ﬂ'l?3 yaddmon of
Pd((FRBE 1230} TmIO thn2f). el feastivn mdimaivasesilrreﬂ 4DANIO( B for 18 h. The

and cooledto-SOC A gentle fl ow of .oz S
solmgsbwg@ IEROSEG H vas ruhe gﬁ%ldHF Ma&r%"ﬁo iy ?‘Fé‘ V@@*Pmﬂogfaphy on
silic%f éjl_gglél%l L{Lq)'ﬂ&’gle J}Q”/QE AE’ 631 t%hi%lvb'ﬂ&henﬂé\'% oﬁﬂ@%@g(m/z) 234.1

Og | SSO

ve m.) was added and
[M+H§ reaction was all ovved to vvarmto RT over a period
of 1 h. The solvents were renoved in vacuo and the
resi due partioned between water (20 nlL) and Et OAc (20
34 Me&h?ﬁ@kéﬁam&r&p%aﬁ?@y(&yﬁlea@l)n%yx}dﬂheyl] fRinBEd

ani ¢ fractions werfe waShed ne and dried
deeﬂmbfzswahfydﬂotmwz )dmm@bﬂtémmﬂtmdm (#80 meg. 172fmmol) was

BT e S BTRSEBEY  BRcs s

the F¥@tibh HiRueOIRAURE coldar o) soldivh. (anédﬁ“‘tU‘*s]hghEblue NaBH4 (486 mg.
1-[4- Met hyl - 3- (t et rahydr o- pyran- 2-yl oxynet hyl ) -

12.9 my:l)rétsmlqu B MeOH (13onbisiap pdded aqdﬁbﬁ% rfiﬂ'icﬁmzwaﬁ éll?s‘ded to warm to
t
ovFr p%ogr%f %Jyr a’l;]hezso)weél)%s rvrvee{%yeirsxovggrm Jracug, a}rllfi]the residue partioned

betwé8it lwafwl (20138) rmd BtGA&c (ROhl). Vﬁ&radﬂedswith eftOAT CM @6 mL). The
n.) and cooled to 0 C th 324 eﬁ ﬁg@ d
compiRadareanict Bastions WeF | weshed gvith biing ginics e &z edﬁltered an

con BBl 91 ST SRR A0 S matogpey o s o

(elutiomowidh EM: hMe@Hv4h i 20 tadugive He titks compoweds MS (m/z): 238.0

[M&ﬁsol ved in

E. 1-[4-Methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-ylmethyl]-3-
trifluoromethyl-1 H-pyridin-2-one

[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
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DMF (10 nmL) and CsCO3 (570 ng. 1.75 mmol) and

3-trifluoronethyl-pyridin-2-ol (142 ng. 0.87 mol)
wowoos/1adaded. After stirring for 2 h at RT the BOI/ERIWDS/002316

was renoved in vacuo and the residue was pationed

bet ween water (20 nL) and DCM (20 nL). extracted with

DCM (3 x 20 5 nL) and the confiigged organi c fractions

wer e dr| ed over Na2SO4. filtered and concentrated in

f by flash . . .
Sty FQinh Pt EafSiyA B GRIVELO i LIeas B 2Rie-1fof assidhe as dissolved in
DME! é%\'&tL% énd"cgcég &5% Hi VET$ Bindl) hh 3 RMREREthY VB yfitZ2-0l (142 mg.
0.87 xﬁtﬂod))rwcretaldgid:d Aﬁmtstl;ringafyor 2 dhi ot RL theselviaytl wasgremoved in vacuo and the

residie e BTG s i (6 SR TP i SXGATR yh oM 6 x 20

mL)‘ §1d thé tdhbiRiea 'E?%dﬁyd fraéltiﬁnﬁ)(ﬁdrél HAeRoRR N300 ﬁlﬁarecpaﬂ’(ﬁconcentrated in
was di ssofved in DCM (5 nmL). SOCC12 (97 L. 1.31

vaclmtrﬂlh)‘: residueverae puri @1 by flagh chramdtagraphi omsehq%aé {¢lgton with hexane /

rred.for 1 h val of
Etoglﬁéi; &Veﬁﬁ%gvﬁ té cl,‘i!le c?rﬁ%OresMﬁnﬁ%ﬁtl ?ggound was
used for t he next reaction wthout pur|f| cation. M
317.0 [MtH+] . 15 G (4- Met

-3
(F{ b-(hr&thigromettyi-4rmethyl- pymdln(%wmwhgﬁdﬂwrame@ywlﬂ -gyridin-2-one

_lp[g gtﬁﬁi :iteiyﬁaié}/ W@l ?Sf](% uo;ﬂﬁ%ﬂgﬁ%ﬂ?ﬁh? -ylmethyl]-3-trifluoromethyl-

b&rﬁd&ﬁlzid)r[e @OOrlﬁg 0.26 mmol) was dissolved in DCM (5 mL). SOCl, (97 pL. 1.31

mmgla gﬁé que]r (%lé ﬁﬁgﬁx}eﬁe @dc%p Efgﬁe}@e@on hiktire wzas%tlgrec} for Ph At RT. After
I

G AL YA ORI s G e et eaction
mtlﬁ:ﬁcpmdﬂimohd\/ﬁsr(m/p)‘ Gd'd()r[M*dEﬂcrl bed for the synthesis

of 8-(3.5-dichloro-pyridin-4-

yl met hoxy) - 4-i m dazol - 1-yl - 2- met hyl - qui nol i ne .

gl.ve {he NkdlR3 qoRaupds \D@Jrlfé't‘h}yﬁs(té&&l‘;drd Pyrhh- ﬂPﬂ‘I _pyrazol-3-yl]-

step without purification. H
quu{oll;n%yhyymsﬂ{ylz}«mmm})qln(e&h}fhaﬁ-hlyﬂuq;omethyl 1H- pynd1n—2 one

LG bGP By P BN 2 apinctin.of and 1

chlolrbxayﬂhyﬁMn dﬂ%rihlﬁ 4= ymeh))yl) ﬁmﬂ&r@fﬁémyl-m py[rﬂmretdnyl were
(tetrahydro-pyran- yI) H pyrazol - é
coupﬂgd @gq:qrﬁmg tp| g ypreedwe esch dom S)’pﬂ)@ﬁlﬁwf) @.5-dichloro-pyridin-4-

s S RIPADEL A S 0okl yin v o

in tlechegostep Wdho(Ppbifidajionvas added. After stirring for 30
mn the solvents were renoved in vacuo and the residue
was 30 purlfl ed by reversed phase HPLC using a
adi A0m¥RY B HWykdboR3 19 ifé1ih-8-y1 thyl]-
gve tqhg t|t r?J(%I theSITFAVﬁs% t0 JI\}ISV% iio\in-8-yloxymethyl]
pyridzi2-yirhéthiH}3- mmmmmusﬂmmnmoom 002316 167

P B T R e o Dyl

if1in8-yloxymethyl din-2-ylmethyl)-3-trifluoromethyl-1H- d1n-2 one 2.02
am 1y o%yﬁeyrtnhyy}gyn ox}é 3- tyr?fl uoromsthy I—Eyn ( &

3. 34 yrinns) thls )d4snsohrefbyn iMe@H226 mal nand| coqmnm%yﬂquequs IHilyQ35 mL) was

addéd, RhgP RO RY gﬁg\'[].ﬁm\.ﬁl %ﬂy‘ﬁ?&ﬁhﬁl % BEavEh T Sl BAEMA residue was

pmﬁe@bww@%&mﬁb@ FPQICCudifig o g{'a'%ﬂerit omacet&nﬂrﬁa inwatey wigts0.1 % TFA to
added to a stirred sol ution of

givelthg sitlmepmpbur] 43 the TR shalio M5 frafn): 5201 10N Hdt ]hyl )-pyridin
-2- ylmethyl]-3-trifluoronethyl-1H pyridin-2-one (20
ng. 0.052 nmol) in DCM (2 nlL). After
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stirring for 3 h at roomtenperature the organic |ayer
was extracted with sat. NaHCO3 solution (3 nL) and

WO pesateebus sol ution extracted three tines w PEI/EEN0E/®2316
m.). The 10 conbi ned organic | ayers was dried over
Na2SO4. filtered. and concentrated in vacuo. The
resulting title conpound was urgd for the next
reaction without purification. M5 (nfz): 398.8

EXEble T S AT A (e T prazol-3-y) quinolin
s-ylaxyxhgﬂhs}r]%-insx&%ﬁu&&%e@&yl-z@{-?%mnmyl}neﬂm)-@Hokg&idimaone

stirred solution of 1-[4-rethyl=I-oxy-3-

(tetrahydro-pyran-2-yl oxynethyl)-pyridin-2-ylnmethyl]-3

-trifluo hyl-1 Hpyridin;2-one 9.3 . Q. 074

Aoty 1ol Bl ok A b e PR 2 ARy By s yimethy )
triflibdnithyl A®1-byfidia-2-6hd 3rC Kl of opiRIxy & EZoRX diaqRed gt 10.157 mmol) was

sat. NaHC03 sol ution Snl{o rrLLZ1 and the aqueous sol ution .
added) texa rsicteddselbtien afi irdd-mgthy-DXRirghydrorpyranhgloxymethyl)-pyridin-2-

C [ or ' W T ract i [
Gy SR SRR KB NG E e e AL GO lloh A IEM L. Afeer
stirtigC fer. 3 HPhCrguth i teinpaiatge thyicpadd laywe was ektraowgd twith eat. NaHCO;
conpound. M5 (miz): 332.9 [ MrH+]. C _ ,
solutioge3pl) snd sthgeadugpusy solutiopiepirpcted three times with DCM (3 mL). The
r = 3 - i Do 8- ] - -
contli¥! b0hic 3 %{zy-l‘x_;%@géydr Bodt ¥ gyﬁmﬁpgayep) afld C8rcchttafi % acuo. The
resuttiggytifle compewndewiteaset ifonthe fnext reaction without purification. MS (m/z): 398.8
5-chl or onet hyl - 4- net hyl - 6- ( 2- oxo- 3
[Mﬂirﬁi fl uoronet hyl - 2Hpyridin- | -
yl met hyl ) - 1H pyri din-2-one (10.53 ng. 0.030 nmmol) with
2-nmet hyl -4-[ 4- et hyl -1 - :
. et r aFGlommsthyld-tegy)l-61(@-gsa-FzofluGomiethyld Hapyridin 8 -ydmethyl)-1H-
@9.% my. 0.030 mml ) according to the synthesis of
PYNSI3OBE dj chl or o- pyri di n- 4- yl met hoxy) - 4-i mi dazol - 1-yl - 2
PRt 68.6HLNOI3RenAO) aRsk sadedemuS Rtind® RORIBAT O [#Mgkthyl-1-0xy-3-
purification according to the synthesis of

(tetrahydrormyranyR-ydoxyzetiyd)-pytidin-2-ylmeth Hy-B-tnifluoromethyl-1H-pyridin-2-one

oo BN NSRS AP S 0 -
orgiri¢ ldyee vaizedtacteld Hviall rsatiNaHICOR 8obitieh 0 nilf)earid theeaqueous solution

conmpound as the TFA salt. M (rriz)b; 536.1 EI\/H—|+]. .
extrpsigrpiree gmes vajn DAY (d0 gLl). The combined organic layers were extracted with

briné'({l@'nhf‘)i Hfelr Qb NBEBY! fiftertd- MiPectickhtdbd 9% QIBIIMIPEE purification
yielfyd ihdiresulting tithd Eythpoumdr MSi (ma/2): BBABLIVGHEYT - 2- net hyl - qui n
olin-4-yl}-3-methyl-3Himdazol e- 4-carbonitrile A
2- (8- Hydroxy-2-nmethyl -quinolin-4-yl)-3
t 1gniind £ 0f H ol Ld 8- -6-(2-
B o Al Py 5oL YDA JEIAL € plorymetyl)-6-2
oxovid-trifli@roreethyl-2HHpyritin-i rylmethy])el H-pyddipehone i | e (450 ny.

20. nmol ccordi to the sypthesis of, . s
Rty - nof 1~ vl R E 225 grometay bpH-pyridin-1
ylméih%lgdﬁﬂ-pyﬁﬁinti—bh@ ¢ropouRch. NI0M Bdmol P65 1-Mekdill-4-[4-methyl-1-
(tetghydroqiyiran-g-y)- Hitryyazob3 (yil-awisolinBralt Oufo ravel 930 nEppk)yaccording to
the ! g;'wﬂ%et%ﬁzlo&‘ggftﬁ !oﬁ)-i'iiﬁﬁ_ﬁ&';@‘}wl?di%%-ﬁ%e}%@}g%ﬁéazol-1-y1-2-methy1-quinoline
andubsqdér eprotedtivht@di putificgtion 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-



10

15

20

25

30

Reduction of the 2.4-dichloro-6-nmethyl-nicotinic acid

ethyl ester (550 ng. 2.35 mmol) to the al cohol
waewsntioryy t o the synthesis of PCT/EP2008/002316

(2-chl oro-4-net hyl - pyridi n-3-yl) - net hanol

subsequent THP protection according to the synthesis

of 3-brono-5-chl oro-4-(tetrahyggo-

pyran- 2-yl oxynet hyl ) - pyri di ne . subsequent Pd

cat al yzed_vinyl atjon ac ding.to the 20, s h
trifluoraeli- | 1 PYRAIRgRR SRR athe 2 el By the ﬁn“ym@yMs (m/z):

6Nl subsequent ozonol ysi s and reductlon
s c[w“%]ng to the synthesis of

[ 4- et hyl - 3- (tetrahydro- pyran- 2-

| oxyret iyl ) idin-2-yl] - e
Kbl &80 L ey af | S LadBlam Rmety B2 8 iSuporomethyl-28-

B X - - yl-3H-imidazole-

pyrfln [ yimety-pyridingd pimetionni > F“aeﬁhy% S SRyet Ay by an

4-carlBonjtriet hyI] 3- trifluoronethyl-1 H pyridin-2-one .
conversion to the chloride according to the synthesis
of 1 25
(a3 qustn?mﬁzyﬁleﬁynaﬁlhwhnmﬂ) -ginfetRylyI Mgl dte 3-Edrbbhittdle
romet h

di n-2-one and subsequent coupli 81
\ﬂopphng of 4- bromo 2-methyl-quinolin-8-ol (400 mg. 1.68 mmol) with 3-methyl-3H-

1rmc§a5§>1§ AQXarEz %rélﬁ (;T%Pﬁe/é acco&%lldm a%cg}((% ﬁ%‘?fg ;{ﬁ% Igétllthg’g_k ]pEHZdI%ethyl -4-(1-
metﬁTlcﬁ{iimcﬂa@m - DR DR i hd1H-8-0f - yierdetihohey)trtlfb- icohgpeand.- MS (m/z): 265.2

net hyl - qui noline yielded the title conpound as
[N“ﬁﬁa TFA salt. M5 (mz): 579.0 [ M+H+]. 30 Exanpl e 682:
Synt hesi s of
1- {5-chl oro- 2- hydr oxy- 4-[ 2- net hyl - 4- (4- net hyl - 2H- pyr az
®. - 2-{8-[4-Chloro-6- methyl -2-(2-0x0-3- tnﬂuoromethyl 2H-pyridin-1 -ylmethyl)-pyridin-

syl bienripy Lavindlig il aopeenbmibaalerkssonodie” '

ﬁgf,&?o%o&%@g%&q@m&&% -fethgl-RcSRAY hém)étl?yl e_%pmo@ng 2.35 mmol) to

oro-pyridine I'n a m crowave tube
the paicatiol naccbfling. tol .the mynth)esmagf v@sthéarov- mhﬂtyépm@n Fpilj-methanol .

subiga TP PTRiSF iR Ascariiiast® T e oot G Hiipis™-(etahydro-

pyrz(rﬂ-?%ldxyni’eﬂ%@%ﬁ%‘i’c‘lﬁe' N sibseqbfit P4 ehthlyses WhPRAGE according to the

caréfull reaction mxture was stirred 15 mn

synthasis | of h@meﬁhyial (tgwalardrmymg?enlona@e@éas?ewnymn419@)e subsequent

and
OZO%XW i f BGr %sa}%h&lrg%r%e?})t rt%rm n@g wg%t(teu&y&o-pﬁm-2-

yloﬁ&%ﬂ‘dﬂl@yl} oridias- l]&nmsncﬂarsﬁb@q&fht ln&!syleaan wad Elky(aﬁen rikdording to the
10 nL) and extracted wth DCM (3 x W%*

Synmh%S con‘@ ned lolgmethy -8 r(tetiahpire-nyEans2 wieHEe i} B lpr?éylmethyl] -3-

S BB UBG | SERLUECNAAA LB e s of 1

G- ch&rmﬁxmyr-eaﬁéthp]npymddn-dbmmﬂlyil)n-uﬂuammet@@—IB-I(ynddn) -2-one and

297 [M+]. B. 1- {5 _-Chl oro:2- roxy-4- -
subsegquentt ROYRIME( m%@r@r*%m’ay}’ 553‘?(%“1%1')‘1-11&9%?1?%;3H'lmldazole""
J t -pyridin-4-ylmeth 4-imidazol-1-
car R g i Spfhesd o ST MiChibro fyridin-4-yimethoxy)-4-imidszo
yl-22mBhykquinrlingyisldedthetidhtanpounras e EF A 2alv. M§ (mz)6879.0 [M+H].
mmol ) was fornylated according 15 to the procedure
described for the synthesis of

ExBma68: QisPyf | JRBtcto 23K nyolenethyl-4-(4-methyl-2H-pyrazol-
_u%t.l"%}‘rﬂﬁ 4qi YRb:eehy yl-4-( yl-2H-pyr

subseq reduced according to the procedure
3-ylteuinolibetyloaymethyllspyridie-gydmethyl 133 4riflneramsthyl-1H-pyridin-2-one

pyridin-4-yl)-nmethanol and protected with the THP

group according to the procedure described for the

synt hesi s of

3-brono-5-chl oro-4-(tetrahydro- pyran-2-yl oxynet hyl ) - py

ridine . The resulting

2- benzyl oxy- 3- br ono- 5- chl or 0- 4- (t et rahydr o- pyran-2-yl o

xynethyl) pyrldlne 20 was V|nylated accordlng to the
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(tetrahydro-pyran-2-yl oxynet hyl)-2-vinyl -pyridi ne and
subsequently transfornmed to the alcohol according to

wo b@spreeedur e descri bed for the preparati on OPCT/EP2008/002316
[ 4- met hyl - 3-(t et rahydr o-
pyran-2-yl oxymet hyl ) -pyridin-2-yl] -nmethanol . The
resulting [2-benzyl oxy-5-chl or®94-
(t etrahydro pyran- 2-yl oxynet hyl ) - pyri di n- 3-yl ] - met hano

lfféﬁ? aﬁ’{%o'ggﬁi’?rdl n to the 25 procedure

Ia Ei‘}nii!ﬁf\bdde tdbd NaH @90%1 [rpgﬁﬁffﬁﬂ 581ivg. 01X4’ ngh&ly Was washed w1th hexane
in-2-ylmethyl]-3-trifluoromethyl-lHpyridin-2

and Bekfoman Sehieeroyparidineasmeel | o8 me) in dry BMF (2 mi) were added. To

wis a0 SRR DV L R Bty e

readtiof niikaze tak @tlﬁ@@ ¢5 nkif dlnflpﬂletfbﬂndifoﬁnﬂﬂ@tltdgen @hs ceased. The tube was
1- (3-chl oronet hyl - 4- net hyl -
sealpql .an@l istred gf HG %{@ lin asmlchwavs aeastartfay B0 munpdftprremorap g the solvent

in vgcuo rFﬁgﬁ%{)%agng?J% orl&g 'b?ttv{;e %a&%ﬁé%[?}a%g?ﬂ\g (lé)'_f_nrl),% ragd extracted
witlz DICM3 ¥ Ix] Hooinl ) OThenedmbined ofganiti fagrtions wehewpshed ewditit brine. dried over

Nazg?)? gggggg @33 :9.052 gl %efécf’mﬁm aaéystmg title,pQapQyind was used for the

nexb la%t?orﬁgft% 8‘%‘8‘% darﬁng.@ﬁ&k @%,ngos gggrot ection of

PCT/ EP2008/ 002316 170 benzyl et her accordl ng to the

s ot by Gipr: S e B EAgr et AP -inolin -
yloxﬂﬁéthﬂg P?ﬂhl'n'? ?hﬂ tH%D}@ErﬁMJo}GIHé‘thyldlm'pg'nﬁhﬁEbhé’ bné -

t'rifludorometh | HPpyridin-2-one yielded after
ﬁtBﬂ:IfZJyhmb'l-?Ghromo EMQWQMS(QOT—MO[@| mmod) wa fedinglated according

f acetonitril.e i ter th % thetl
to e pRarre st n B Rinisie 0B 3 ey SRS ifing-carbaldehyde
subé%‘é[ﬁ&ﬁl)ﬁ‘reaﬁéed a%)éBﬂd'il%StoSth@fprocedure described for the synthe51s of (3.5-dichloro-
{ (5-cyano-| -nmethyl -1 Hpyrrol -2-yl)-2-nmethy

PYﬂém-ﬁm[l)i me@lawlo@drmrﬁgﬂc}mnﬁ@t Hax T HR) rgrenm -aEC‘VFlWBt rfgut}le procedure
desc:ﬂ?b_éﬁl)&gr o-e%ﬁng&gﬁlgxg?%;%}ngl §1ghlgro %: ?{e{}&w&' gfxeanlé)yﬁxymethyl)-pyndme

. The tr@ultg’@/ Grbénﬁyibﬁﬂa 2brymox3oidblud X tepryliy ddoperahel -gloxymethyl)-pyridine
stirred sol ution

Wasz\lléﬂptﬁ’ﬂ@-cgoffimgoﬁodh% pracedwrglpasribed forthe Eyths&%%f‘r?ﬂ‘)fo 1§-methyl-3-
(tetﬁéf)g %1?—% lﬁa?ndu‘(@'aﬁﬁ ‘Q@bQSe Zr ®Gnsformed to the
actor |n esi’s

brono-5-c¢
alccﬂubbhdf@hdlidg d)e }d)ﬂ’ pnmcédqrb dx;mﬂt&)ﬂ)l) ﬁlp)pmpiilratmn of [#-methyl-3-(tetrahydro-

pyrq?nqu'f rxg’,%(?qﬂ@f) 9}’%%‘{1—%351] m§€$¢$qd g-f gj"ezdeﬂ‘ téleé Ogin?r%yloxy-s chloro-4-
(tettaRPRBLR AN -8-yI 3625k Ry 18Dy Hdin92 yl}-metharR] WA trat¥@smRAdREording to the

t he sol'vent “was renpved in vacuo and the resi due was

procpeduta desmibed ﬂoettheeslyrntb@m (01 1i-meslryd- M@teqhycim piirpn-27lexymethyl)-

PR RSN+ kS bt Wiy ommed o 1

2- g-dh; 14h&1161%¥ﬁ th ideH?3-yivhéth 1I3mﬂrbfdrﬁah [orH-pyridin-2-
A A0 LN a1y

one@cg(gdptbgd(]odj@y pro uquyiesqquoﬁor thesproparation e }T&?r-cllloromethyl -4-methyl-
J ol
LS8 ERRBI PRV PRI L g s i o it

2- mthj@-ﬂﬂ}@LmétHyl Dé(fehﬁhﬁifa-pyadrbwyl)tIHJpgira(ZBH}Iyﬂ qtﬁn&lﬁl 8avb| according to

accor to the synthesis of of 2-neth
the procedure descnbed fo¥ the synthesis of 8 3.5 I%chloro pyndln -4-ylmethoxy)-4-

imidazol-1-yl-2-methyl-quinoline and subsequent deprotection of both the THP group and the
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met hyl -1 Hi m dazol - 2-yl ) -qui nol i n-8-0l using LDA as

the base (1.8 Min Heptan/ 25 THF/ Et hyl benzol. 0. 44
wor008A1662 nmol ) yi el ded the title conpound. MPCIERI008/002316

264.2 [MtH+]. C. 1- { 3-[4-(5-Cyano- | -nethyl-

H pyrrol - 2-yl)-2-nmet hyl - qui nol i n- 8-yl oxynet hyl ] - 4-

nethoxy-pyridin-2-y|nethy| } 170

- 2- oxo- 1. dlhydro pyrldlne 3-carbonitrile 30 Pd

d
ben sy RN B0 32 Brtre e, m e srginn fyfdymethyt-3-
metﬁM[4-ﬁ1-ﬁﬁﬂ{y@—1¥ppﬁﬂ& -3 91% almas:«}mdmealyl]%m 2-ylmethyl}-3-

synt hesi s "of 4-neth - (t et rahydr o- pyr an- 2-

mﬂwrompthadﬂﬂ pyrzimﬂlme- yigldediafter pu@&m@nw rgversed phase HPLC using a

s R Bl B PR g o e T s i

(m/z){ $58.0 gy p- pyr an- 2- yl oxynet hyl ) - pyri di n- 2-yl |
-met hanol nesyl ation and al kylation wth
2- hydroxy-nicotinonitrile according to the synthesis

4- .hy trghyds .
M&%wmy ;yﬁhé%lsgl n?z gﬁ%ﬁ# @?an:? tr| yl}oero%rrﬁ %y&) -2-methyl
quindlipys-yidk pmethgtied-mettwxyepysidim 2tydme thel } - ZHok o+1i 2#dihydro- pyndme 3-
accordlng to the synthesis of
carbpnjtrilec | or omet hyl - 4- met hyl - pyri di n-2-yl methyl )-3 5
trifluoronethyl-1H pyridin-2-one . and subsequent
coupling with 5-(8-hydroxy-2-nethyl- quinolin-4-yl)-
A aeCligto-#-rhqlyayel-¢tealrgirbgyiane 2y pxymathybrpiiriing o t he

h 8- 3 - . qe
FH ek st 2 Heie R By P2 Bop)-pyridine

(0.20 Q408! hARIANIhRH M (185dreD al¥rdih € YSTHR 8YniRSS B f |3"?6r€mo 5-chloro-4-
using a gradient of acetonitrile in water with 0.1

(tetraleAlrgipyrane 2t yldxymethiyl)- pymdmpoundnlmquusd\dtr@hi @‘ath) S added Cs,COs

(0. 5% & 1)6{13%@% éff{)er gl%ohmts s(.%wag g&yfq ]il_|_a g})ro% it rb%?e{tﬁseogcedlci %c1d (92 pL.

1.6 Yﬂmol§l Wyd304dded 8tlﬁé| SORyeRe ! derdoyed G ﬂ’aé’udj hngd the residue was partitioned

-eth - 2- 0X0- 1. 2-di hydr o- pyri di ne: carbonltrlleA 1
betw¢epﬁ 20/mb) andswaer (4 Ly ﬁh@g@ﬁmﬁ XK d(@é%VFhNaZSO4 filtered.
and 3;:ogcien?fr ?eics znmézrzcgl}oam% d}etsﬁft"iilg fe ¢ e%%ﬁ:piu Jias 1 ?%@r Bite next reaction

withbuf PurdfiGatibnt MfSr @irE): lzyw [M+H'].
[1. 3. 2] di oxaborol an-2-yl)-1H pyrazole in THE (5 nL).
After stirring for 3 mn at 0 Cthe reaction was
refl f ;
TRl PO ATRAA S L el 0 i
Gouplidg cetﬂ %t@d—@m«(tﬁylhﬁul&dm-&aoﬂ (@Ztregl 03@rmtriokesvithi 1methyl-1H-

pyrr?g-vé- SO (B4riDEo Dy HE o RIBE i SHIERE ohpf ggmethyl-4-(1-

Ber-Nﬁﬁﬁ%Q Pl)'-dlﬁ‘ﬁ(ﬁﬂ} Mnduﬁﬁ@csmr adsedhé NbadCYP8 Me€in Heptan/
resultln titlfe conpound was used for the next
THE/Earyﬂbmow(i%uan@rm‘ ingrmol) oyieldeds they titfe cgBpound-My (m/z): 264.2
h&§%+2 Met hyl - 4- [
[ - at etrahydro- pyran-2-yl)-4-(tetrahydro- pyran-2-yl oxy)
-1 H-pyrazol 3-yl]- 25 qU| noI [ n 8-ol THP protection of

H Pyrazol -4-ol (420 ) according to the
§ynt hds{&[4£5 §.yano 1 mggyl 1H- pyrrol 2-yl)-2-methyl- qu1nolm-8 yloxymethyl] 4-
-chl etra I ) -pyri
B RER UL S oS A e
Paoatalzegt hjﬂylalid)lnn @ffi 2- dirl(ﬁb 4aﬁreﬂrody43§(tétmhtyﬂm -pyran-2-yloxymethyl)-

synthesis of 2-nmefhyl-4-(1-
pyrldl};le (0.20 g. 0.79 mmol) accordmg ton&e synthe51s of 4-methyl-3-(tetrahydro-pyran-2-

yloxymethyl)-2-vinyl-pyridine . ozonolysis and reduction according to the synthesis of [4-
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i m dazol - 2-yl)-qui nolin-8-o0l and flash chromat ographic

purification yielded the title 30 conpound. M5 (mz):
wdr@s014ek-H+] . C. [ 4-Chl oro-3 PCT/EP2008/002316

- (tetrahydro- pyran-2-yl oxymet hyl ) - pyridi n-2-yl]

- met hanol WD 2008/ 116620 PCT/ EP2008/ 002316 172 Pd

catal yzed vinyl ati on of 171

2. 4-di chl oro- 3- (tetrahydro- pyran-2-yl oxyrret hyl ) - pyri di

metﬂﬁh%ftﬁ??hyg ? p&@%&@?{g%ﬁ&y or dlcp 9t ﬁ] eﬁlanxp rtngseyslﬁt?onoand alkylation

mﬂytin&m&t}mam%m&lrzeyécc@ﬁaﬁﬂgdtmm SyBHESS 6 B4 -1 03 -sirghydro-pyran-
and reduction according to the synthesis of
2- ylpnymeth]yil)lfpygldm -2- ylmethyl] 3-trifluoromethyl-1H-pyridin-2-one . conversion to the

chlg ?%c&ﬁﬂ G P A froklsoXY qEnQP%(lg%rggﬁem -iggrhlg‘?x&l-hyridina-ylmethyl)-B-

mﬂm@h{éﬂ@mmpyﬂldlh@ 6¥TPD qmad subvequent zpuplafe’ wath S (8H]ydrdXy-2-methyl-
| or o-

qumo(lmét yaﬂympalyw}lawrzolyﬂcﬁ@yb@mW) perording goothea sythefit, of 8-3.5-

dlch\f%fg é)ﬂ%?n-w#eghpg ﬁk@@ﬁl-gf-ﬁqﬂ%%@gﬁ@ﬁ?”"%a YBitrification by
rever¢ddepHasd HHTIAE myllhgnr grauienwfmtdwm)nleym inditer-Witly I0]1 % TFA yielded the
- met hanol (150 %tn 0 THE (5 nl).
titlegpmpound ay enid A é‘%lt N% (r&{Z) M ature the
reacti on was concentrated. Sat. NaHCO3 sol ution (20

m.) was added and extracted three tines with DCM (50
Bxampleh &33.c Syithesisl ofr gk 4-chlye3 44dhyduniyeld-pymzol-3-yl)-2-methyl-

f||te n ate cuo. . The
iAoy ol R R0 S 2 A Ay A R carbonicte
reaction without purification. M5 (nmlz): 255.7 [ M-H+]
15 E. 1-[4-Chloro-3

;A(.tlél-p)ab.mif%obyr an- 2-yl oxynet hyl ) - pyri di n-2-yl ]

A9t Ty L YB3 8 s oo

1. Sfﬂm@fﬂ 9r79-mmbl)et waky dﬁaed)yf@na 2‘3Mirr@d<y Baltdion ) opyul(ai |4r835-2etramethyl-
- car bal dehyde 8149 ny. ) in THE (

[1.3@]diexabarplani 2yl fl&pxr@zm nnaTHP dé mltv)elﬁf&qfaﬁpmlég §%Ft 3 min at 0 °C the
NaHCCB sol ut t
s SER Rt B B %, AP PR B e raction s

dilutedywitls Hyer @0 HlL). edidofied with ZBCH(2 N) hiidexteacteainfdur times with DCM (50
concentr at ed in_vacuyo. The resij dg YY?S puri fied. by

mLY angkfeur gimesitl DICAMfisersrpagpl (4L Tt Gogpbid tenic layers were
dneg e l@%(ﬁjr\/gﬁ%@ z}rﬂcéz%?érg WH%%% TthQ réiutithe e cdnhpdufid was used

for the (néxt{péaéﬁdnowmh(ﬁlt [pdrifidatiopd MS gm/iz)4 85y [aMbH*]s yl)-2-neth
yl -qui nol i n-8-yloxynethyl]- pyridin-2-yl}
-ethyl)-2-oxo- 1.2-di hydro-pyridine-3 -carbonitrile
'#?(M 13 [3 0@ tAh i1 o3byrafL 20§1)-4(tetrahydro-pyran-2-yloxy)- 1 H-pyrazol-3-yl
1-[4- }gro@?q@?te?r%dro g{/%arg 2-y oxyprryét hyly) gy)/rl dpyr i
quinalin-8¢b] - et hanol (120 ng. 0.44 mmol) with

i‘g—ﬁ(y)pr& %:éop o qﬁe{gonl tllr;fggfg&éfmg 1'% mmoqgsac%.gpdlglg to the synthesis of 3-
broéolﬂclﬁ@ﬂohw(te?ralﬁ}tcﬁbfp@{‘%dl oy ﬂryzf ﬂdfTEtstib(slehu&WdoﬂpHng with 4-

yl met hyl ] - trlfluoroneth yridin-2-q
bromzenp@wi -Ahigalindnol @éwém éﬁ tl@ tSM@them offi d?emethyl -4-(1-methyl-1H-

imi az?gﬁdhn%flg%&-g qlsﬁﬂ yrl atolgraé) c] npelirﬁicﬁloré yielded the title

contpouhd. lMSQﬂ‘Ei)hyIGQ[Mﬂ}VﬂI d| n-2-one . subsequent
coupling with 2-nethyl-4-[ 1- (tetrahydro WO

2008/ 116620 PCT/ EP2008/ 002316
C. [4-Chloro-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-yl]-methanol
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173
pyran-2-yl)-4-(tetrahydro-pyran-2-yl oxy)-1H pyrazol - 3-

W@ Rjosguiep®dl i n- 8- ol according to the synthesi sPGI/EP2008/002316
8- (3. 5-di chl oro-pyridin-4-yl met hoxy) - 4-i m dazol - 1-yl -
-met hyl - qui nol i ne and subsequent deprotection and
purification according to the ipnthesis of
1- {4 met hyl - 3-[2- met hyl -4-(4-nethyl -1 Hpyrazol -

PR ST N —

t h 1 - 2-
(APl 5N, 1 ol i e

yloﬁ}mhdtlnyll) fagnm;ds;a/yldume defubseqhent ragonolysis aargt aadentioni according to the

synifeti of g8 LU ERBY Y POTPS T G B G g agg! and fash

cm&ﬁétsgﬂabme pafifica§dn yikld¥d ke dilecdniduawd MS (ﬁﬁﬁ)aSlS‘f STMBHT].

2 receptor activity. The B2 receptor binding assay is
perforrred using the follow ng experinental settings.

45 & Ot et o g S uenf oG T Sh
CrcY Riarfin [p¥tibBinhre (3770 I?lg40 SVXBtnhnf)lQMa@sV\ad’dEditﬂf‘d bliutréﬂ solution of [4-

2 nmM bacitracin, 10- phenant hrol i n,
chlagedt (gsrabydrogpyren-a- ﬂewmﬁthgl)my@dgk%ér}]rrﬁéthﬁno [@ﬁp gpg 10,582 mmol) in

ial f
THﬁgg S}(i)o n OP%EIH}}gaC 0] n%% S‘}] ? Jhtq a{] ItHO%nreECtWG‘rNasa c%ncentrated Sat.
NaHCOpasktionn20mIsewasladded ahd @ﬂﬁactdd) tigke tidfesowitm DOMTS0 mL). The

st ock solution of the |nd| vi du test compounds in
contyed Quganigilpyare gvers, dggd Ger Ejﬁgﬁaé)‘; fBterad: @Rd copcentrated in vacuo. The

ﬁ%\ﬁﬁ TMeh oot &av?@nfz tionk M3 (m/z): 255.7
resﬁ%{%&?‘@&nﬁ cg&n%ﬁjéﬁg%p'lﬁjutﬁeon eWaic, thlen deol1 %on g 2):
[MH4HGf incubation buffer (contains 2 nM [3H BK, see

above), resulting in a test conpound concentration of

30 M A 10 M conpound sol ution was prepared by

@d@[tl'@ﬁog 3 Lteftatky @b-plyht- Ay IOy GREBOUNH BRI l!)@!ha.ﬁ& 25

5 gL 1 ncubati'on buffer: Based on these 3 M and
MeMan(ﬁr@cMnd RiethytethemsS82huL. héd nancblb) rwab aflded to a stirred solution of

-chftrBrlsitohy S PRz e o h-peithe SRS (19 me. 0.58 mmol
"I[}ﬁHg L) sgﬁelahﬁﬁﬁg f&it BPMik eStdohi fd:ﬁlpefhtl&e sat,. I\QI—KJOQsolutlon (30 mL)

) 0. 01, 003 and 0.001 &M co ound sol uti ons.
wasrasidedi ené ﬁmraré@d e timgs Mithpke T hecombanedypregpicgayers were

BKps© n [
ol BN BGR bt R Fo e e BB s
chrdrﬁit@érabhﬁ dh Riicai g@b (ghationowith ufdradiemti dffetyB bt Bitelantl MeOH) to give the
ut _conpoun Besi de of compounds to be

tltlet@m&nddﬁﬁr(gﬁ@l 37198&%1’? 1s were prepared in the sane
way. WO 2008/116620 PCT/ EP2008/ 002316 174 Procedure:
Coating with cells: 96-well cell culture-trays were
. edt(bd4v@lilbrod3 -(Dél-%-}hgaﬂJpXD-IIHI-p}'naZOIP@-W)é?bmoth'ytl-quinnlimmxymethyl]-
for_at | 1 h t er war ds cells that
PY”étfh%1y§r} 8&'?55@?3‘9"0 S mban %-ﬁmgs 0 prol / my
M@styﬁitlﬂ)x aar ﬁkgi) g6s! o@rld[4céﬂl$ﬂov31(t€ﬁ|al'fy@fo byrdndaySx kihlyl)-pyridin-2-
0

at | east 90% confl uence was reac
yl]-ethanol (120 mg. 0.44 mmol) with 2-hydroxy- mcotmomtnle (79.3 mg. 0.66 mmol)

according to the synthesis of 1-[4-methyl-3-(tetrahydro-pyran-2-yloxymethyl)-pyridin-2-
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-
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Wash steps: Then, nmultiwell-trays were stored on ice
and the culture nediumwas renoved using a 12-channel

w0 a@Rk/10d62@n ELI SA-wash devi ce. Afterwards, i cePCDER20PB®2316
(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) Hi3d this wash procedure
is repeated 3 tines. Incubation with conmpound and

read-out: 100, L each,of t I ncubat,i buf f.er, .
PSR SR s M I BB IR o accoring 10 e
synth@sik/ 60 TH-(P4-dFAG6L PRl 2 ith hsx PL4-Ridd dBk-yl-2-methyl-quinoline and

respectively, were’added’to the rinsed cells on ice.
subgeiquent é¢profentioreand rpuifivation aceoriling, tot the  $ymthesist P - smethyl-3-[2-

e R RS0 B L IS RAbi) HRfy -
mﬂﬁwomlhwg%&iakﬂ-&fe y2ed e 8tldcoapbusd asitHé OFIA Malt. MS (m/z):

NaCl, pH 2.7 were added subsequently, followed by a
SI%QMMhH%-incubation step on ice for 10 m nutes.

Afterwards, the supernatants were transferred into 6

m. scintillation vials; 0.9 nL scintillation fluid

\Bxapla e Radivtigaad Binding aspunt  of [ 3H BK was

determ ned by analysis in a beta-counter (cpm 20

counting tinme 1 mn). For analysis of results, the cpm

. . | . .
AT TNORR ool £ B0 R h 5.8 ALY iy VR DS IR EEE biRling assay.
dwepshandackuticdli wilitywefeompeadds of thisiinvenfion isamdida@si0by detection of

i SRt oS TERE T 2100 LRSS B9 0% g s
perﬁmgéhgirgﬁq'?/gg%vﬂ%?eﬁ%ﬁﬁﬁﬁﬁl tdi@kpsor equal to 5

m cr ono erred conpounds of formula (I)
dnhibbatiom HuffGs Consisised: 40 MM APEBaIN50MNachd mM KCl, 0.1% glucose,

e, 7585: | gi u | i,on. I nhibjtory. ..
00 %A o2 M et i ks of ot R TR SRR 2 mt bacitacin,
0.8 TRV | 1183JheRntHRNig, 1 661 dagto A0 Bifoddstattin &?Bﬁﬁhem, [PHIBK is

fibroblasts. WO 2008/ 11662 IBCT/ EP2008/ 002316 75
addgd tpelrtainiadinab tongshiratieraefedinil at es and | oadi ng of the
cells with cal ciumdye: 50.000 HF-15 cells (passage
12) were added per well of a black, clear bottom 96
\Aﬁidri]ticgi @ﬂte?]t cﬁﬁi[ﬁﬁr(ldm;ihaibgﬁﬁn boffar a?n'tigiﬂénarzttﬁinl of I s\ﬂ?ﬁl&iilutions: 10 uL
washed with HBSS (37C) and 100 L of HBSS wer eft pe
Bandava,

of apk) mM stacksolution qf the ndividualrest cop@pup maagﬁutred in 90 puL

DI\/I(Sg)’reMi]l!inggiH QEoBﬁ}fliét‘ggganggfgﬂréﬂc{rﬂo& %gﬁ”?‘ Npg% BMSS. THILL of this (1

proébeni cide were a we then were
mM) noupeued sbhitiofiOvas theh edded t8242.5 |Hr eparcabatom biffer (contains 2 nM

rial djlutions, and.incubation wif{h test co unds:
CHESK o800 R0ovahPORURE Inch T SREOBPRG SOBeBiREST Bail M. A 10 uM
cong{olﬁfl&j IshiatibR Ras! freg20dbPMERItoh JTELS 33268/ the 1SRIM @bmbodnd solution to

Ilutions of test conpounds and controls are prepared )
247 plobsnbNB®. baiferc dBrseditanothesa3ferMoand 10spM tompewnd solutions in

e S35 bR Bl MR T Plghei, SEREEET 4 6y ncubation
buffv%é l(fdﬁ%ﬁaggqugqpnm,r@b aBble)isteph Fedultaip ey, ¢, added, @B, 0.01, 0.003

of t el | -coated assay plate, already . .
and it Mi aegneood soluEss. Fpedeteminatinn ofqopsweeifiabinding 1.25 uL of a 10

MBI SolghER S’ Sidel PR W e BRITRYLRT (SRS M PHIBK). For
deterihativhSofofotd] @sindihg; indhbionpiEfdr neith FIHIBK but Without compound was

conpounds . .
used. Beside of compounds to be tested, appropriate controls were prepared in the same way.




10

15

20

25

30

/controls for 25 m nutes, cal cium nobilization was

tested in a Flexstation device (Ml ecular Devices).
wQogdtwads after start of the continous recorBCTHEP29P8/002316

fluorescence signals, 50 pL of a 25 nMBK solution in

HBSS were added per well by the Iiquid-handling system

of the device. Height of the 17@sul ti ng peak over

baseline (relative fluorescence units [RFU nax-mnn)

s 20 used for calculation of inhibitory effects of
£g§€J¥8npounds on BK-nedi ated cal ci um nobilization.
E%Eﬁ_ﬁé!tmﬂ{‘ REJ: T 000 cYaell %hﬁﬁ!ﬂeﬂ}a%g WireCRERSd Ividh 0061% Nsoly-D-lysin

al ne

max-mn values for the blanks (only BK,
hydmrcamdagmnPBS)fomatHeasnel havme%ﬁqrb’aaiSnéiEKlﬂ3 gplis that stably express

recogrg)aﬁa%? S B?El{eaz() ‘g@?% 8{%618 %grg::ﬁdpgcr LA tlg? Pardd korel -3 days until at

leasP9093 @8R Sdnce VR @edeted for curve fit and 1 C50
cal cul ation. 25 Most preferred conpounds of fornula

(1) exhibited I C50 val ues of |ess than 50 nanonol ar

' hi.s assa ures f | pyen
WP Pt OB BAYE Sl B FEE Bha AATIARE pediom vas
rem&VedNSHES a TRV haRkd) rm@mt ELLS@-Iwbsh deviby. Aferdoiandy, icercold PBS (10x-

t hereof be materjal_ for reaI|Z|ng the 30 invention in
stock splusion, 1dP0rdiluteds pEbadjusted 30 ddh) Masaasided starting at the front of the plate

ol TUERROBRL RN g A it i o GRROURA T e

phar macol ogi cal | y acceptable salt, solvate, or hydrate
theretof V\hereln A is a @
A s Q 8 o

, L reac } mn%ﬁdggé]?géﬁtﬁ uPc/:T r]uao\rlll butfer containing
[3]{]?{ afd §9r1% rcﬁmtllé}ng 'bf Qes (ﬁ'darrﬁﬁhﬁids@cdﬁ%%’&e&e% uM BK, respectively,

eroaryl 1s substituted with' from2 to
wers aided to dret H'nmlctel]sm:te mnePeftﬂrl%ﬂ Basuest tmubatum oralieegdhe incubation

meq%.tg]g)?gﬁx (g{e]: at o grﬁl‘ﬁ%ﬁf?& '4 H%?%S?glg} alLy dold PBS. In order to
dlssséiﬁﬂe%{'f%&’é-boﬁﬁf FH?’EKC b@@hb’d 2 Mat&id £y@b gaMthCl pH 2 7 were added
a

het er oal kyl cycl o aryl, heteroaryl, aralkyl
subse;qumkyarfdlldmd by s ﬂnsthfns ineabasipansten Omich{ar &m@yw&ﬁerw&rds the

supeﬁg%tél?tg S f:tra%ﬁ%h]eg | lk%)t 6 dﬂ%ksl%)nﬂlgu%&i l@%’a‘f{ e0d9 bt SFlntlllatmn fluid were
add&@Pédchnaid ﬁheSiﬁhﬁinlt o [5eBM kel etermirvdriyeaedysis in a beta-counter (cpm,
het er ocycl oal kyl having from1l to 3 heteropatons

ach
countingethas de priny Fos|apalysiy of tesulty, ths gym determined for non-specific binding

werg ¥3l£t9a%}téﬁy fr&m‘“ﬁg rtgfap &?h?ut 1 Vnm%?lugg tg'r e ‘%loﬂﬁwlohﬂch dilution were

or cyc I's su rom
1mu£ﬁb&hhk&ﬁmhaI@anhkmhdmpendentIy sel ect ed fron1ha|ogen
atom oxygen atom hydroxy, cyano, am no, nitro,
mer capto, al kyl, al kenyl, al kynyl, heteroal kyl,

THE chpr'&ﬂlds shown in Examples 1-465 have been tested in this assay and found to

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

HF-15 primary human fibroblasts.
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het er ocycl oal kyl , al kyl cycl oal kyl ,

het er oal kyl cycl oal kyl, aryl, heteroaryl, aral kyl, or
whedsnose@l kyl ; 5-menbered heteroaryl havi ng fPOIER2008002316

4 heteroatons each independently 25 selected fromN, O

or S, wherein said 5-nmenbered heteroaryl is

substituted with fromO to 3 BMbstituents each

i ndependent |y selected from hal ogen atom oxygen atom

‘ i celﬁQQ\E{lhK%c%% dyt’%0.000 HF-15

g 04 |3 C
celli‘@i&@d’a@é'lh)’bver@ﬁdb@ Béﬂ 'lvb!ll §ﬂbbldck Udl@eﬁ‘ ftyﬂn QH well plate After incubation
optional 'y substituted heteroa

oveighintelsctcneneiodyekio IS (PR Agd 08 T of BSS Swere left per vl
Thegf lt@r p?lgp? ?ﬁgmﬁéﬂwgﬁa@ﬁgﬂ@é écg3 Eﬁbfe%ﬁpDé\rzﬁgg) Nolfion containing

2.5 f&ﬁﬁﬁhdﬁb&}ﬂad@éd peérywdlh @eky ktheinsvese rvubited éat 60i minutes at 37°C.
fron10 to 4 substituents each i ndependently sel ected

from hal ogen atom oxygen atom hydroxy, cyano,

%gel{_pgpanoglotfrl sgnalr@‘u‘fl@ﬁ% g? @‘chgitxon%llg_tﬁ@% %o??ﬁdﬁ’lﬁyzl Based on 5 mM stock

solutibky Incy00% BIN(SO, (atibprerdihdtiops oy 1086 DAVSO ifal;lqclessary), serial 1:3 dilutions
heteroary], aral kyl, or heteroaral kvl or 5-nenhered
of i i BRI e PEDTE A1 1O U 65 CoRRTEEAn Fange to be used
wasg'ﬂg gﬁeltﬁeélei GV add fir VD Bbpefdaf o&thé"@;%ﬁﬁélrbo‘ﬁ@érﬁranon range for
ere 4

eteroaryl is substltuted fromO
eacls vrmpound 12t 5 uéamﬂlthe wdemeunké/nmt;olsblueonsedleﬁ rvgre addedgemwell of the

ce S PO S Rty ST MBSO S R: Subseauenty, cets
wer€ }eﬂf-‘e' _oehkaitd wﬂﬁ%%ﬁ@%ﬁﬂdﬂ%ﬂﬁydls farldsyhiauek aepded. ,

het er oal kyl cycl oal' kyl, aryl, heteroaryl, aralkyl or
heteroaral kyl; 15 R7 is hydrogen atom halogen at om

%&%Mqa@éﬁt rg?’rﬁgﬂﬂéy Lﬁ&ﬂega%@%s[bgglogy\k’i‘th compounds

[corftdol RS MirRfes)EalbiahP8RbilRkash wadtested mhEeFlerRstdsdevice (Molecular
according to claim1, wher ei n heteroaryl A conprises_ 1

DevigssB 2ﬁ|sp¢®giér¢ﬁeastéﬁ9f the copiaounieperding Hdlusresceirepenals, 50 uL of a

25 @M?rl{e'}s%i ﬁ%ﬁéﬁét@ a%per%?el%ﬁé%m@%%nﬁ%%em %f the device.

Heiglgt Jf, thé\l&smlltu@:ﬁeak over baseline (relative fluorescence units [RFU] max-min) was

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.

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

invention in various forms thereof.
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that at least one of W Yor Zis Nor NO R is
whadegess2@t om hydroxy, cyano, am no, nitro, nmRCT/APL00$/002316

al kyl, al kenyl, al kynyl, heteroal kyl, or

het er oal kyl cycl oal kyl ; R2 is hydrogen atom hydroxyl,

hal ogen atom cyano, nitro, ner7éapto, al kyl, al kenyl,

5 al kynyl, or heteroal kyl; R3 is hydrogen atom

hal ogen atom hydroxy, cyano,.an no, nitro, nercapto,

al kyl, alkenyl, alkynyl, hetd83% kyl, cycloal kyl,

het er ocycl oal kyl , aIkyIcycIoaIkyI

het er oal kyl cycl oal kyl , aryl, heteroaryl, aral kyl, or

heA € amapeind of theRpringla{@): ogen at om hydr oxy, cyano,

amno, nitro, nercapto, alkyl, alkenyl, alkynyl, 10

het er oal kyl , cycl oal kyl, heterocycl oal kyl

al kyl cycl oal kyl , heteroal kgl cygfoal kyl , aryl,

het eroaryl, aral kyl, gg heterodral kyl;; and RO is

hydr ogen atom hal oge S al kyl. 4. The

conpound according to an ips 1 to 3, wherein R6

is 15 R11 A3 _|I_Ad4 A-2-G ‘ Ryvherein Al, A2,

A3, A4, and A5 are each ingependently sel ected from O,

S N NH NO C, or G HOand 20 R' and R12 are each

i ndependently sel ected fron?ﬁydrogen at om hal ogen

atom hydroxy, cyano, am nop nitro, nercgpto, alkyl,

al kenyl , al kynyl, heteroal kyl, cycl oal kyl,

heterocycloalkyl alkylcycloalkyl,

het | k | k het I Ik
hEh Bh eS8y S0t U Bt Vb
claine 1 to 3, wherein R6 is WD 2008/ 116620

PCT/ EP2008/ 002316 179 Rl 1 A3- -AM4 5 AR12 -11Z S
Whéy @i rmembered 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
heteroalky];

R® is optionally substituted alkyl; optionally substituted alkenyl; 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 cycloalkyl is substituted with
from O 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-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 3

substituents each independently selected from halogen atom, oxygen atom, hydroxy, cyano,
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A, A2, A3, A4, and A5 are each independently sel ected

fromO, S, NN NH NO C or G H and 5 R11 and R12
wa@e@saawko i ndependent |y sel ect ed from hydr ogenpet/ap2008/002316

hal ogen atom hydroxy, cyano, am no, nitro, mercapto,

al kyl, al kenyl, al kynyl, heteroal kyl, cycl oal kyl,

het erocycl oal kyl , al kyl cycl oal ¥l ,

het er oal kyl cycl oal kyl , aryl, heteroaryl aral kyl, or

a2 s, B e SRR B RERRG 5 Mo a o
1R het er oaI kyl cykl oal kyl ,
oPtlgfr?%ﬁ{(%%%%{edhﬂg% ro érgr a kyaIi %\r’ sCR9

Y is N, NOorCR2
15 Zis N, NO or CR3; with the proviso that at | east

g@ﬁg-m\g@% qu%g%lo%%&avﬁfr'&%l qu;é' hlgéegqr%;%tlﬁ ﬂ]xxfdependently
selegfed ”ﬁoﬁai\p%no@tso Br E‘)Xﬂ’(gﬂk( veeadR » said)5-fémbErRH kﬂétel‘éEycloalkyl or
Cl-Ceal kyl; and "R3 i's hy ogen atom hal ogen at om

cyclmyﬂhybxgl ,suw:anod vaith dom M) ta 6, sub@tnabwweagh 1a<|1¢pﬁndenzb slected from

i AR SESP LBl Ry i BTl o, ke, alkoms
hete‘r&lﬁfﬂ d}gﬂﬂqg hgﬁrdﬂ%ﬁﬁkbﬁa%\l(cy\écﬁ%kﬁd CQléter@lkylcycloalkyl aryl,
hetero@'ymml:k]yl eoo l-w;emaﬂagmr S#Qéml?@ewqgeroaryé having from 1 to 4

heterqéoxgene Cd’epenY n@%%&ﬁ%n&?ﬁ ﬁéorrggge\y%erleg said S5-membered

hetd?@4dl} is2 s@ﬂs’a@&l KMHE fiom @ {624Canktimet esach dndependently selected from
C2- Coal kynyl ene; WD 2008/ 116620, PCT/ EP2008/ 002%11. aﬂ.(
halqgsn.asommyeg@ ﬁtoa@&m XY, es%nwmmmu%awe@m yl, alkenyl, alkynyl,

hete%al% Qaéc{fhk@él to?/:#y@l%gl e%ﬂgll(%F he‘%ero&l?glcycloalkyl aryl,

hetdﬁ&d‘&k)@ﬁik;&l@fhet@&ar@ﬂ@l;kyl CZ Céal kenyl CZ Ceal kynyl ,
or taken together with Ra to forma 4- to 10-nenbered
cycl oal kyl or heterocycloalkyl; 5 Rc and Re are each

[ S r

H9ERRIBEI e RASgL oo ATEX( T, SR iy or heteroaliyl
Ribshydrogedated ctdmldgenytom;or an optional |y substituted
C2- Coal kynyl; and L is a cycl oal kyl,

het er ocycl oal kyl , al kyl cycl oal kyl ,

et gr d‘%éh%ﬁﬁh@@hl%ken &bl , optionally substituted
het er oar aral kyl , "or het er oar al kyl. 10 8. The
conpound according to any of clainms 3 to 7, wherein R4

' TheR%gm%ound according to claim 1, wherein heteroaryl A comprises 1 to 3 nitrogen

and

atoms.

3. The compound according to claim 1 or 2, wherein A is

wherein

W is N, NO or CR’;
Y is N, NO or CR?;

ZisN, NO or CR?;
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11 Xb R16 Xai \Xc/ Rl14 R15 wherein 15 Xais N, O

or CH Xbis C Sor SSO Xc is N, Oor CH R13, if
w@e@sanic20 i s Cl- Coal kyl; R14, if present, is PCI/EP2008/002316

Cl- Coal kyl, C2-Co6al kenyl or joined to R15 to form 20

(v) a 5- to 10-nmenbered cycloal kyl; (vi) a 5- to 1

0- menbered heterocycloal kyl; ¥A8ii) a 5- to

10- nenbered heteroaryl; or (viii) a 6- to 1

0-. d j Ooi ned t
LSS byl G Paheo ks ZLSEM DT ] oLned t°
RYiik Kaldyent Sof) HYARRE, @Yakst £Ai@A6Y ﬁitﬂ)ahké’ﬂcapto( Wikly), a’;lkényl alkynyl,

to 10- nenbered heteroaryl or (viii) a 6-
hetetorlkydnochetetoalkylcycleatiybr i f R15 is taken toget her with

Focs okt 155 Bbbaf duSeebCafBTRGHR 5] ARKH: 1, ey,

alkyéh 1, Be AbRfRUhet erocycl oal kyl;  (vii) a 5- to
-menbered heteroaryl; or (viii) a 6- to, 10-nenbered

& yns hysdieigem atoim h@l@ge@g atem, alp)[dyq)xy, é}y@g%ypmlqﬂ, Wtro mercapto, alkyl,

t R1
ki 2T BRSS! MSpIOMLD, RIARAAGIGE (difercoatio
hetdﬂﬁl]@il@ﬁ@l@dlbﬂ kiyl,; hetefrvary), agalioyl, drchelddearalikybr ed
heteroaryl; or (viii) a 6- to 10-pmenbered ary

1Q, 9.

Rneis dehesstinetonts ydE%Yg Y Amige. BIEY, FRErsants, sikyh alkeriyl, alkynyl,
hete%‘aﬁfiﬁ! ncng}odlﬁyl, Rﬂg’tefl)c%l&lﬁyl, Rjaﬁ(ylcycloalkyl, 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

R11
A3_ _A4

[\
A2 AS
\ 1\R12

wherein

Al, A2, A3 , A4, and A’ 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
heteroaralkyl.

5. The compound according to any of claims 1 to 3, wherein Réis
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wherein R13 is hydrogen atom or Cl-C6al kyl; R18 and

R19 are each independently sel ected from hydrogen
wat@ailldsad ogen at om hydroxy, 15 cyano, anm noPCTEP2008/002316

Cl- Coal kyl, -0O Cl-C6al kyl, -CO NRaRb, or -SO2- NRaRb,

wherein Ra and Rb are each independently selected from

hydr ogen atom or C 1-C6al kyl .1790. The conpound

according to any of clainms 1 to 9, wherein R5 is

hal ogen atom cyano, or Cl- {;kyl . 20 11. The

conmpound according to any of C alns 1 to 10, wherein
R7, R8, and R17 are each i E:Iehdently sel ected from
Hor F. 12. The conpound acgor di to any of clains 1

to 11, wherein R5 is net hyIAzor ¥1. 25 13. The

conpound according to any of N Aa 1to 12, wherein

R6 is selected fromthe group V‘O 2008/ 116620

PCT/ EP2008/ 002316 182 ~ |— ~SN -NSC N/ C

HN NN, NNN, , NONNNMN HNCI NNHNC NF

CNCNF N NNNMN \ N I—JL\.I&O-IHN(H N NH2 NH2

F--\/-CHNNNY." NHN N\ N\ N~ OOF ~ N N

HN/ N\ NN NCNNNS NNOC N NHOoNNS HNF

wherein

A' A% A3, A% and A’ 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

heteroaralkyl.

6. The compound according to any of claims 3 to 5, wherein

R* is selected from heteroalkyl, heterocycloalkyl, heteroalkylcykloalkyl, aralkyl or
heteroaralkyl;

W is CR’;

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;-Cgalkyl or C;-Cealkyl;

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-NR°R?, -Y*-NR®-CO-NR*R®, -Y*-NR°-CO-O-R", -Y*-NR°-CO-R°,
-Y2-0-CO-NR®R®, -Y>-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%-SO,-NRR®, or -Y>NR®-SO,-R",
wherein

Y? is a bond, a C;-Csalkylene, a C,-Csalkenylene or a C;-Cealkynylene;
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N 14. The conpound according to any of clainms 3 to 13,
wherein 5 R is nethyl, d, F, CN, or OGCH3; Wis CH
W2008/1M62INO, CH, C-CH3, COH, or COCH3; Z is P T/EP2008/002316
CH CCH3, CGOH or COCH3; and with the proviso that
at least one of Yor Zis Nor NO 10 WO 2008/116620
PCT/ EP2008/ 002316 183 15. Theggonpound according to
any of clainms 3 to 14, wherein R4 is R13 0 NR20 |

&5 Pydrogampoms Craikyhifer Cienyh CfrbBH Shisivigedfo R' to form a
4- t(\}l\ﬁﬂ J&&e&g@%@mﬁg%%@?}gcmwy of claims 1 to 15,

erein £0 17. A conpound
®dp hyldmgem atoamyC eGealkyfl, Ch-8lsatkerlyl G>-Cealbynyd, emtaken together with R?

ther wher |n t he ound ex t.s an | C50 of 500
to form 3 'ioelé)smF beredicyleatiy] PrigIFORSS @54(

REGRA RO TBANHE ené&ﬁ@%eléhﬁedlﬁomﬁlyﬁfﬁﬁﬁ ldfb‘iln an optlonally substituted
preferably a conpound according to any of clains 1

Ci-Qéalkyhrencdptiomally subsfituted C;-Csalkenyl, or an optionally substltuted C2 Cealkynyl;
3-[4-(5-Chl oro-thiazol -4-yl)-2-net hyl -qui nol i n-8-yl oxy
nmet hyl ] - 4- met hyl - pyri di n-2- yl met hyl }
13- 1 iaf lyeIan®t hHetetodye iyl Naildyl&ftoalklyl, heteroalkylcycloalkyl 1,
{4-Chl org ng? 5- chldgfo thqujazollzy4 yl)lilyz nmet hyl - awynol vh oy
optippaly s;alb@txtyteéthmr?arsl, aelaxl) or l;mrpm}lpylz ylnethyl } -3

-trifluoronethyl-1 H pyridin-2-one, 20 1- { 4-Chloro-3

- [4-(5

8chh@é&njit>&nﬂza@boxﬂmg th-ady B thayths 8t Nokhereid-RAioxymet hyl |

- 6- et hy pyridin-2-ylnmethyl } -2

-0x0- 1, 2-di hydro-pyridine-3 -carbonitrile, 1-

{4- Met hyl - 3-[ 2- net hyl - 4- (g43ret hyl - 2H pyrazol - 3-yl) - qui

nol i n- 8-yl oxynet hyI 1- pyridin-2tyl methyl } -3

-trifluoronethyl - I—l—péw 2-yone, Ir16

and

{4-Chl oro-3-[4-(5-chl o xatet hyer1
H i m dazol - 2-yl ) - 2- net Ryl - qui|no| [ n{ 8- 25 yl oxynet hyl ]
-pyri di n-2-yl net hyl } -3 -trRf4 uorrifet hyl -
p r.idin-2-one, 1- {5 -Chloro-2-nethoxy-4-
hyl -4-(2-rmethyl -2H [ 1,2,4] triazol -
’xV‘|1§ NUOI 3T N- 8-

X" is C, S or $=0;

X®is N, O or CH;

R, if present, is C;-Cealkyl;

R, if present, is C;-Cealkyl, C5-Cgalkenyl or joined to R" to form
V) a 5- to 10-membered cycloalkyl;

(vi)  a5-to 10-membered heterocycloalkyl;
(vii) a5-to 10-membered heteroaryl; or
(viii) a 6-to 10-membered aryl;

R" is alkyl, alkenyl, or joined to R to form
%) a 5- to 10-membered cycloalkyl;

(vi)  a5-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

W) a 4- to 10-membered cycloalkyl;
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yl oxymet hyl] -pyridin-3 -yl nmethyl }
-3-trifluoronethyl-1 H pyridin-2-one, 1-(3-

w@ 2608414626 Ami no- et hoxy) - 1 PCT/EP2008/002316
H pyrazol - 3-yl ] - 2- et hyl - qui nol i n- 8-yl oxymet hyl } -4-
met hyl - pyridin-2-yl methyl)-3-trifluoronethyl -
H pyri di n-2- one, WD 2008/ 11662@1PCT/ EP2008/ 002316 184
1-{4-Chloro-3-[4-(1,5-di rrethyl-

H- d | yl) - 2- net Lin- 8- vl Chvl -
B0 e 0 6wl B SRR eyt 2/ ™
Kb‘Pyr %I ? g?w%?&f%{lﬁ ﬁoa?hogyr azol - 3-yl) - 2-met hyl - qui

(ki) na85—yd> dO3nmentbered ardl;raatd hy| - pyr| din-2-ylnmethyl } -3

{ t H- di 5 .
R4 b hy gt g2l k) s oI ek hpgethesorighRy Hyytorm
%VQL pywdltmb d&ﬂ%&ﬁ/@a@ﬂmdl n- 3-yl met hoxy]
ui nol i n- 4- pyrazol - 4-yl net hyl ) - acet ani de,
v) 3a[444¢ JLOﬂlnmmed hgtbrocicloalkyl

" Bor e nrdgRet Rl ey Tl oyt 1
ld?lﬁg I ia®-Ro 20 Phénbered

1.
{8-[4-Cnhl oro- 2- m%/ 0xo0- 3-trifluoronethyl - 2H pyri di
n-1 -yl nethyl)-pyri d| n-3 10 yI nmet hoxy]

th [ V. 4.
HE()TE %‘%P L&l% qCﬁErdhriﬁAt)o ang}é) rasé 3 t%S v{vhegemR is
[ 4- Chl or o- 6- net hyl - 2- ( 2- oxaF% 0
-trifluoronethyl-2H pyri di I Hyl met hyl)-pyridin-3-
Y, } -3 -nethyl -3

yl met hoxy] - 2-nmet hyl - qui
H i m dazol e- 4- carbonltrl _
{4 Chl or 0- 6- met hyl - 3-[2-neth \44/64 net hyl - 2H pyr azol -
3-yl)-quinolin-8- yloxynethyR[®-pyridin-2-yl nethyl }
- 0x0- 1, 2-di hydro-pyridine-3 -carbonitrile, 15
YRR o1 o- 6- met hyl - 3-[ 2- net hyl - 4- (4- net hyl -
Ift'msrh@aﬁdgeﬁ atoth br QuHiCaalkin- 8-
L,oxymephyl ] - pyri di n- 2- Ineth I 3 trlfluoro P
it prd Bi rirecaskendenend gily S[elﬁcm 1 hiydrogen,2igm; halogen atom, hydroxy,
cyaig, a}r{iﬁ P05 D) Jayt:' Byl od &R RYok~ -0 NHCR® Swherein
Iﬂala.mi aﬂd @cn-lmmpbmduntlmsh]ectedfropﬂhyidrbgmmt@m or C1-Céalkyl.
[4-(4-chl oro-thiazol -5-yl)-2-nethyl-quinolin-8-yl oxyne
thyI] 6-methyl - 20 pyridin-2-yl methyl }
3 ﬁoﬁidrﬁégliﬂu@’ 1o é:'ﬁ'yrlﬁ o?mm@ qrtecm wilfetdi® R Is halogen atom, cyano,
4- Chlor 3-[4-(5-cyano- - met hyl -
or Gi+@ualkaydl - 2-yl ) - 2- et hyl - qU|noI|n 8- onxynethyI]
6- met hyl - pyri di n- 2-yl et hyl
}-2-o0xo0-1, 2-di hydro-pyridi ne-3-carbonitrile, 1-
13- THe E&nﬁ&hﬂf ﬂ:cbfulﬁgzai arfy ¥ QlaiZng Bt Y0, wibdrsial R ) 18; yhdR'7 are each
. ymethyl]-4-nethoxy-pyridin-2- ylmethyl } -3
independenitlyselsaediyam H ¢1Ipy r i di n- 2- one, 25 1-
{4-Chl oro-3-[4-(5-cyano- | -nethyl-
H pyrrol -2-yl)-2-nmet hyl - qui nol i n- 8- onxynethyI]
nYr ThE fordpatindeicbyrding to any of claims 1 to 11, wherein R’ is methyl or ethyl.
- 2- 0x0- 1, 2-di hydr o- pyri di ne- 3- carbonltrlle 5- {8-
[4 Chloro 6- met hyl - 2- (2- oxo- 3

f‘%] g§ﬁ’?gﬁ‘g‘h¥é¢ ﬁ(yflg éﬁ: n% F’IT r(}:iajfm){lln?t ﬁylv}he?‘ﬁﬁ'lgﬂ i9-slected from the

gohkpyrrole 2-carboxylic acid am de,
5-{8-[4-Chl oro- 2- (3- cyano- 2- oxo- 2H- pyri di n- 1-yl met hyl)
-6-nmet hyl - pyridin-3 30
yl met hoxy] - 2- net hyl - qui nol i n-4-yl }-1-net hyl -1 H pyrrol e
-2-carboxylic acid am de, 1-
{4- Chl or o- 3-[ 4- (4- hydr oxynet hyl - 2H pyr azol - 3-yl ) - 2- net
hyl - qui nol i n- 8-
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yl oxymet hyl ] -pyridi n-2-ylmethyl} -3-trifluoronethyl-1

H pyri di n-2- one, WD 2008/116620 PCT/ EP2008/ 002316 185
W@ 2008416620 or o- 3-[ 4- (4- hydroxy-1 PCT/EP2008/002316

H pyrazol - 3-yl ) - 2- et hyl - qui nol i n- 8-yl oxynet hyl ] - 6-

met hyl - pyri di n-2-yl met hyl } -2-oxo-

1, 2-di hydr o- pyri di ne-3-carbonitgpi l e, 1-

{4-Chl oro-3-[4-(4-hydroxy-1

H pyr azol - 3- yI) 2- nethyl qui nol i n- 8- onxynethyI] 6- cl

thyl } trifluoronethyl - (
jé_%e {4- Chl$$o 3 - ﬁ -
ki HN - N N\ Nao N~
-yI)-2-nethyI-quin Iin-8-y|oxy t hyl ] - 6- net hyl - \T/
pyri din*2-yl met hyty - 2- 6xo0- 17°2= di hydr o- %t i di né-3 ™
-carbonitrile, 1-{

3- [4 Viﬁmloro t hpazpl - 4- yI) et hyl - wN i n-8- w
nethoxy PW i di n- 2- thyI h, 2- )X0- //N y
1, F 4pyr|4%§e¥3>carb Cl
[5 Flluor o- 2- net hgxy- 3- ( 2- oxo 3 trlfluor t hyl,-
di

8-
ri di n-Ty1 net hyl ) “p§ri di n- 4-
1

i
| met hoxyl.z2- et hyl - qghnolln 4- yI} 3- nethyl 3Him dazo F

e-4-car Hltrlle 1

{ 4- ChifoT§- 6rrethy- [ 2- rreth (5<math,¥ N

m i Neli n- &7 OH N

Xy hyl ] - pyrldln 2- ylneth - 2- OX0- e
- diiyrdr o- pyri dinfre- 3-carbonitrile,’ '

-{4-&nl oro-3-[ 2gnet hyl - 4- (4- et hyl -

él) qui Nyl i .n- 8- onxynethyI] pyridin-2-yl}
1, 2- Jﬂ#b pWLLQ|ne }bqéﬁtrlle
- Chl or o- 37—=\4- (4- hygr
Ng3- yI ) -Ragiihy! - quf &%\ﬁylo Nayl ] -
} -ethyl)-2- [oxo- dlhydrgwgyrldlne 3

-carbomttril g, 5-=~

{8-[4-Cnhl oro-2-(3-cyano- 2- oxo- 2H pyri di n- I/ F

| d | met h r_<
r\f‘_ ) - pyri ) IArr‘gl,j:}\y:Lmemet ﬁgﬁ l\SH- pyrr oygﬁ-\car boxykl
CN

{ 4- Chl of o- 3- [4 (4- quoro pyrazﬁl-l yl)-2-|met hyl qU|n;T/
i n- 8- yI"Oxynet hyl ] - pyri di A-2- 20*yl net hyl™}" - 2- oxb- '
1, 2-di hydr ]pyrldlne 3 -carbonitrile, 1-(1-

{4-Chl oro-8"- [4-(4-hydroxy H pyrazol -3
-yl ) - 2-frexhyl - qui rﬁ:‘l——\n-s yl o>]q'§/ thyl] -6-
met hyl Nyt di n- 2- IS - et hytl) p-

1, 2-di hydr o- pyri di ng¢-3-carbonifrile, 1-
{4-Ch|or@~6-nethylTBT[Z-netherH-(B-nethyl-isoxazol-
yl)-qui nolin-8-yloxynmet hyl]- pyridin-2-ylnmethyl }

- 2- 0XO0- 1,2-dihydro-pyridine-3-carbonitri|e, 25 1- {
5- Chloro 4 [4 (5 cyano- | - net hyl -

JaPHiE ot asporde Y nd B iy ”3§>ﬁ Vierdh ! -

F@xgn&ﬂgidmhpdcn>Qyougﬁye 3 -carbonltrlle 1-
4- Met hoxy- netﬁyl 3- [2 net hyl - 4- (4- et hyl -

p/€Hz ol - 3- yI) qui nol i n- 8-

h r I dh s [} -3-trifluoronethyl-
&Eﬁ’:ﬁ@héﬁ%ﬂ ggéé(ﬁ“gé'@i aéhq-r?rdg‘y% [ 4- (4- hydr oxynet hyl -
-0 W, 220) CH; gLaHZ-CveH) v GO0 drd- 8 30
onx nethyl ] - 6-met hyl - pyridi n-2-yl met hyl } - 2- oxo-1, 2-di

%e Pyl that %J%aé¥ate¢rﬁfi¥ jor &, is Njar NO.
{4 Chl oro-3-[4-(5-fluoro-thiazol -2-yl)-2-nmethyl-quino
i n-8-yl oxynmet hyl ]-6-nethyl- pyridin-2 -yl methyl }
-2-0x0-1, 2-di hydro-pyridine-3 -carbonitrile WO
2008/ 116620 PCT/ EP2008/ 002316
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186 19. A pharmaceutical conposition that conprises
one or nore conpounds according to 5 any one of

W@ @620t 0 18 and, optionally, at |east one REF/EP208/002316
subst ance, excipient and/or adjuvant. 20. The
phar maceuti cal conposition according to claim 19,
wherei n the pharmaceutical comggosition is formnul ated
as an aerosol, a cream a gel, a pill, a capsule, a
syrup, a solution,.a 10 trapsdernmal, patch qJs.a
ol R et acitineio iy o FRERS 1 | 4 s oF
inhibiting binding of BK to a BK B2 receptor in vitro,

the nethod conprising contacting the BK B2 receptor
with at | east one conpoundﬁééco ding to any one of

clains 1-18 or a salt thergof, lndern conditions and in
an anount sufficient to te Bf
of BK or any other substance

8 i nhibit binding
o0 tne BK B2 receptor.
22. A nethod for localizing or ecting a BK B2
receptor in a tissue, preferably a tissue section, in
vitro, conprising: (a) contactifgt a ti ssue sanple

%g%t aining the BK B2 receptor with a detectably
"BEBd 20 conpound according to any one of clains

R & nydesgenGesid ok ntgylf hat permit binding of the
cgppound to the BK B2 receptor; and (b) detecting the
FouisdCle Enpyesnador OBs; anthe net hod according to claim 22,

er 8| 8HQ nd i s radiol abel ed, 25
ﬁ?ugﬁg@gggggg abgFed or | um nescence-| abel ed, or
| abel ed with an anti body. 24. Use of a conpound or of
a pharmaceuti cal conpositiqgn accor di to .a pe 17
d6a1 P CAmPRICR I Ak PR 80 b WHeRRIRIY s RuARS %orare H.
the treatnent and/or prevention of a disease or a

condition. 30 25. Use according to claim 24, wherein
t1fe Ac cordpmimtinaceording tmgry iose Pésiaimsilvie 1 oBK sBR thereof, wherein the

o TR S OO SR T 00 0TI e

assgghe condition is skin disorders; eye diseases; ear
i seases; nouth, throat and respiratory di seases;
gastroi ntestinal diseases; liver, gallbladder and

ngreati c di seases: urinary, tract and ki dn c .
(R 8ieEBiotn yuERRE T, PRl SR bl o gy g t0 17, which i
fle[m[£(BeRidrétidaf] 9afy-2-Heh9Bgeiaci-gyiexyhathylNa-methyl-pyridin-2-
system netabolic _diseases; cardiovascul ar di seases;
ylmithybid3 diiBeeremethyl ypyridia-2preases; di sorders of the

e \/ LN, dhsorder s q. e )
ok Clors 3 GG EIN- BB LR n &-vioxymethyl]-6-methy
pyridii-2;ylmethyBc3-tiflsordiednd-a $1-pyridih-2romet ory di sor der s;
B2 e s o S B S el e nolin- 82y loxymetiyl|-6-methyl-
pyridin-2-ylmethyl}-2-oxo0-1,2-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,
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)-1H-pyrazol-3-yl]-2-methyl-quinolin-8-yloxymethyl } -4-
methyl-pyridin-2-ylmethyl)-3-trifluoromethyl-1H-pyridin-2-one,
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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-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,
N-(5-{8-[4-Chloro-2-(2-0x0-3-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-y1}-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-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-ox0-3-trifluoromethyl-2H-pyridin-1-ylmethyl)-pyridin-3-
ylmethoxy]-2-methyl-quinolin-4-yl}-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-ox0-1,2-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}-2-0xo0-1,2-dihydro-pyridine-3-carbonitrile,
1-{3-[4-(5-Chloro-thiazol-4-yl)-2-methyl-quinolin-8-yloxymethyl]-4-methoxy-pyridin-2-
ylmethyl}-3-trifluoromethyl-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-oxo-1,2-dihydro-pyridine-3-carbonitrile,
5-{8-[4-Chloro-6-methyl-2-(2-o0x0-3-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-y1}-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,
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1-{4-Chloro-3-[4-(4-hydroxy- 1 H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-6-
methyl-pyridin-2-ylmethyl}-2-oxo-1,2-dihydro-pyridine-3-carbonitrile,
1-{4-Chloro-3-[4-(4-hydroxy- 1 H-pyrazol-3-yl)-2-methyl-quinolin-8-yloxymethyl]-6-
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-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}-2-ox0-1,2-dihydro-pyridine-3-carbonitrile,
2-{8-[5-Fluoro-2-methoxy-3-(2-0x0-3-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]-
pyridin-2-y1}-ethyl)-2-0x0-1,2-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)-2-0x0-1,2-dihydro-pyridine-3-carbonitrile,
5-{8-[4-Chloro-2-(3-cyano-2-oxo0-2H-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}-2-0x0-1,2-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-oxo-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-oxo0-1,2-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-oxo-1,2-dihydro-pyridine-3-carbonitrile,
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-ox0-1,2-dihydro-pyridine-3-carbonitrile,
1-{4-Chloro-3-[4-(5-fluoro-thiazol-2-yl)-2-methyl-quinolin-8-yloxymethyl]-6-methyl-
pyridin-2-ylmethyl}-2-0x0-1,2-dihydro-pyridine-3-carbonitrile
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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 ir vitro, the method
comprising contacting the BK B2 receptor 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.

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.
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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. A method for the treatment of a subject which is in need of such treatment,

comprising the administration of a compound according to any of claims 1 to 20.



