WD 2008/ 124323PCT/ US2008/ 058395 1 | M DAZ( 1, 2- al PYRI DI NE COVPOUNDS AS
RECEPTOR TYROSI NE KI NASE | NHI BI TORS [ 0001] The present invention

rel ates toywpoyl2¢85pPounds, to pharmaceutical conpositigRsyGesEsss N
t he conpounds, to a process for naking the conpounds and to the use
of the compounds in therapy. More parti_lcul arly, it relates to certain
i m dazopyri di ne conpounds useful in the treatnment and prevention of

di seases nedMiDed]Y.2c1R¥BIDINGQOMPLY SNBS ASRIFETOR TR TR OREINK) FaR e
Particul ar conpounds of this invent f@.@%al so been found to be
inhibitors of Pim1. [0002] Receptolwﬁe osrne ki nases (RTK s) include

the clas %@ﬁ?ﬁ@@&&énﬂ Mk-&fion Erelated A6 EsovePESHRSSund 6 TRafnachitill ¢dinpositions
c-kit, and T3) and the class 5 receptor_ tyrosine kinases (VEGR and

e
KDR) . |t copiigigiher prieposindh 1o dnproeass égremﬁkiéq (e EPYPRBES ARk E9 fhe use of the
expresse n . . east.: . .
gast o nEBap R TR MR B Enlal W B B BB opyridne compotnds
| eukem apsedfifidinata ticamenb arh plevaltion rof phstases atddntelane elass 3 andiclaseb Ireceptor
carcinoma and glio . .[Q003] FLT3 (this-like tyrosine |dnase;, also
ko a0 BEPHE SRy Birierdomgp e (A ST el fap e BRREG e g
(RTK) fagfpy-1and is presuned to be involved in the heinatopoietic
system (Rosnet, et al., 1991, Cenomi cs 9:380-385, Rosnet, etal.,
1993, Bl {W92BReckptod tyrosie) kingdse (RER'S) msipdethsiclass diecepter WropBedinsses{BDGE-
been docu | adyl.t a il od | eukem_.as, i necl udin
tyel o d ForparR-MAReFTRAPd o P E el e S GRS i RS (VbR
(AML/ TMD@g)d Kaumriyt ertl ¥ mialood| st dueh llendsenind fljubntly abeetaniiebgaysed astdétmon
syndrone_(MDS). Activating nutations of the FLT3 receptor have been
found i nheiBEuEangeF, BEh 98 breasitcanee:t SesEeinteding eanses sush pgcoleny kel r stomach
(AML), a [ 1.4.h r .S VRAS.Of:
t at | onesfs g BEREE SR AR of RBRARScontlE SEnd MR inoma eng
ki nase agli¢masty of FLT3, and result in proliferation and viability

01T ne el B PR ISR uchnttlobes ol car BRE8AS hee bF  g5
In additj thgpwﬂfsiﬂe%ése@m Fhuh M) Sand! ik $RBENCLREBIRRbIVERA Y 2R MHeBRtBbistic

paracrine) ‘stinulation of over-expressed wld-type FLT3 contri butes
to AML. distesy (Rdsacteeti a., 482 tithomion §:380t3BEnBesnttpet al., 189% Blepd 82:1110-1119).

h -acti vat ed t.at ed),, F Ki tivity in,h I ! d
tyol odys PR S EIRL AL e 113 et B Bebr bl By pli R} 2ichB6a
treati ngluREMIAE ifihdhe dodte SOYEE Jeiktchid SAMIYOANAY with irlliReiic089s6dy@plasia
angi ogenesi s through 1ts expression in pericytes. [0004] PDGER is

oxpr esselAlh/ RUPS): uterdrmehitisstaiaienis (ALLnid Byelodplasic spdomerghRs.

ool of o Foinae ARG b e SE'Ts Reco bR Bl OB RS B B ith gouce
wast S h_()\/\?ybl?h]hstfm !Seitulrighnigln@tmfﬂ, ?ztsddogs Sd_?socﬁ%ivﬂé)a;ﬁitzia g):::mapmgggnimi Thess pen of
D ot TG 5 ey o th gopstini TS aiivat e 26 dhy Piisineiirck 26Evitrof bR,
si gnal i ng, NR3syiPRSRIRANEN bt VigHUsSidhs iﬁ%?{eeib@gigg rgf li%f.ndf Pﬁfeﬁéieﬁplie&ing the

vari ous experinmental nodels (Yoshiji et al., nt er nat i ona

Jour nal otastfdrarofNbeliccémier HdPe begoshooa)to hp@oDd creaswiorhdneegioy curg 1 In faddition
been recogni zed that, j.nhihitors,of rec or. tyrosine.kinases are
dseful o8 AHrERE gPuetith it StbrdsRC TRNRERe X B CRRRLGh ph pver
treat i ngedpiesaewl@dead 18I oafibhates to AOAD Thud WiRrLishckimds s idnée for a role
famly of 'three distinct vertebrate protein serine/tbreonine kinases

(Pim1, fo hype-ac8yated(tovigiedhFLE3 kinase astiviiy un hamae fradigraies apd aisisladysplastic

Ki : T _ i.an. i ; :
Kepor t eict, SRS Sl ey 0o BY e G B HRRHAT ifuhd Mided 8068 ng is
al, Procinvbiatd in the peboesSoif angdibdinésis thi@HA its 8GpreSRA Tn BABAYes. i N addi ti on,

there is evidence that Pim1 is_over-expressed in [i)r_ost ati c neopl asi
[0004] PDGEFR is expressed on early stem cells, mast cells, myeloid cells, mesenchymal cells,

and smooth muscles cells. PDGFR-f has been implicated in myeloid leukemias. Recently, it



WO 2008/ 124323PCT/ US2008/ 058395 3 di seases nedi ated by class 3 and
class 5 receptor tyrosine kinases, such as cancers, fibrosis,

scl erosi s, w@u)_tug‘g;mﬁyne di sorders and scl eroder ma. [ 0010gc/0s266Wds@d98
enbodi ments, the im dazopyridi ne conpounds are class 3 receptor
tyrosi ne ki nases inhibitors. In particubar enbodi nents, the conpounds

are inhibitors of the, class rece r tyr05| ki nases PDGFR and
FLT3. [ OO%a|s ﬁwgﬁ%@qtl\'aiﬁn%mﬁ%ﬁdg thiq% kinasg ﬁwabw 1 2aTBOWFIvA) slmal
di scl oseqd, hekqRA éWcﬁaLg%Pal' RO DL d&uﬂ’ﬁlor&*ﬁ(éﬁ‘ ol M 1. [0012]
Accordingly, provi I's a compound of gener Al For la l: Rs Ra

[ 0013] orfoeD5) ﬂmaakhbeuﬁﬂa;hﬁdqofd’&@bmgnﬂlmgm beenishowofo redimeribd deve[open of

é l)f A (f%{%s)i% %nlogs Yp%(i/f)meg Eie%/ %%Cl? ji gt 51 %O&g Iz%[em t]idnai 99 i 1 I\%olecular
Medicine 17: §99-904), .
[0006] Accordingly, it has been recognized that inhibitors of receptor tyrosine kinases are
useful as inhibitors of the growth of mammalian cancer celis or for freating immune related
disorders.
[0007] The Pim kinases are a family of three distinct vertebrate protein serine/threonine
kinases (Pim-1, -2 and -3) belonging to the calmodulin-dependent protein kinase-related
(CAMK) group. The over-expression of Pim-1 has been reported in various human lymphomas
and acute leukemias (Amson, R. et al, Proc. Natl. Acad. Sci. US.4., 1989, 86: 8857-8861). In
addition, there is evidence that Pim-1 is over-expressed in prostatic neoplasia and human
prostate cancer (Valdman, A. et al, The Prostate, 2004, 60: 367-371; Cibull, T.L. et al, J Clin.
Pathol., 2006, 59: 285-288) and may serve as a useful biomarker in identification of prostate
cancer (Dhanasekaran, S.M. et al, Nature, 2001, 412(13): 822-826). Recently, it has been
discovered that Pim-1 is up-reguiated by Flt-3 and may play an ancillary role in Flt-3 mediated
cell survival (Kim, K.T. et al Neoplasia, 2005, 105(4): 1759-1767). Since Flt-3 itself is
implicated in leukemias like AML, additional knockdown of Pim-1 may be a useful approach
fo treating leukemias driven by Flt-3 or various mutations. Accordingly, Pim-1 inhibitors may
be useful as therapeutic agents for a variety of cancers such as hematological cancers.
[0008] Tyrosine kinase inhibitors are known in the art. U.S. Patent No. 7,125,888 describes
certain imidazo[1,2-a]pyridine compounds substituted at the 3 position with a pyridyl,
thiazolyl, oxazolyl or phenyl group and at the 7 position with an opticnally substituted phenyl
or pyridone group, which are purported to be tyrosine kinase inhibitors. U.S. patent publication
2005/0124637 discloses certain purine derivatives as inhibitors of receptor tyrosine kinases,
including FLT3. PCT publication number WO-01/40217 and U.S. Patent No. 7,019,147
disclose certain benzimidazole compounds having activity as tyrosine kinase inhibitors.
[0009] It has now been found -that certain imidazo[1,2-a]pyridine compounds bearing a
quinolinyl group at the 3 position of the imidazopyridine ring are inhibitors of receptor tyrosine

kinases, in particular class 3 and class 5 receptor tyrosine kinases, which are useful for treating



[0017] hetCyc2a is a 5 or 6 nmenbered heterocyclic ring optionally
substituted with one or nore RO groups; [0018] hetCycmis a 7-12
menber ed sWwig@eyRhize or bridged heterobicyclic ring sysgEmopisoagat!y
substituted with one or nmore RO groups; [0019] R19 is (1-6C) alkyl
substituted with NR R'; [0020] R' |s (5~6C) cycl oaI kyI substi tuted

with NRR'; [0021] B s het Ar 2

C( 0) - het @jxeases ee@@mq(lay ele;bSai @4 7135%%&%9% 13’@9\5@33(1?“%@ éP‘FlW% capEsiey fibyosis,
SRk, SOZN&I@IO@Q ﬁﬁd]ﬁﬁﬁi’tﬂngdls&:’d’c@gﬂ@s&&lﬁ% or (1- 3 Qallc-yl; [0022]
R, R Rb and are i ndependently H F, O, CN, M, Et,

[ sopr opyI[OOlcﬂ}'éli oq:rtaupyﬂnbonﬁt(nel)tNRhRinnd@kmmdme @nmpeunds 3re tﬂm%l]ecmor R@sine

| ndepenaditry SBRERRCdn FEIR I SR s ropsd) RERORRRS ol

-(1-6C alr&jé &)Nﬂ}ﬁaginelﬁlﬁsgs fHsPRaad Ryt 01? [optionall y substituted with
am no] , 0) NRal r WD 2008/ 124323PCT/ US2008/ 058395 4

C(0) (CR | 2esebsetnricoopopeds ofifbe dnidernyTidinerRareoundsidisiosedyherein aealso
al kyl)- & het Cycl, oxo, and C(0)2(1-6C al kyl);

[ 0025] egg%é&ars?étﬂ?g@epeﬂ%eintly H or (1-6C) al kyl ; [0026] each Rb is

i ndependg§o0ily Adcorlliber(pmmlided is a c(oin]:ﬁﬁ‘mhd)ﬁgeﬂ;érﬁl-}?orma}aﬁ@ cycl oal kyl ,
Cl-J2het Ar4, (1-6C fluoroall C\ﬁll) or -(1 6C al kyl)-0-(1-6C al le)

[0027] each BY is independent H, X aI ky*\ (3 6C) cycl oal kyl , or
aryl; [0028] each BY is indeper (I)d (1- GC a ky [ 0029] each R

and Rg is independently H og -6C I

[0013] or a pharmaceutically acceptable salt thereof, wherein:

[0014] A is -Z-(CHa),-(hetCyc?™, -Z-(hetCyc™), Z-R'® or Z-R";

[0015] Z is O or NH; '

[6016] pis O, 1,01 2;

[0017] hetCyc™ is a 5 or 6 membered heterocyclic ring optionally substituted with one or more
R® groups; ,

[0018] hetCyc™ is-a 7-12 membered spirocyclic or bridged heterobicyclic ring system
optionally substituted with one or more R® groups;

[0019] R'® is (1-6C)alkyl substituted with NR'R";

[0020] R is (5-6C)cycloalky] substituted with NR'R™;

[0021] B is H, CN, OR", Ar!, hetAr*, C(ONR'R}, C(O)-hetCyc®, C(OINH(1-6C alkyl)-
hetCyc?, C(O)(1-6C a]kyl)-hetCyc SR, SO.N(1-6C alkyl),, (1-6C alky)NRR" or (I-
3C)alkyl; :

[0022] R}, R', R? R® and R’ are independently H, F, Cl, CN, Me, Et, isopropyl, cyclopropyl,
C(O)NRR", CH»0H, or hetAr’;

[0023] R, RS, R7and R®are independently H, F, Cl, CN or Me;

[0024] each R® is independently selected from halogen, CN, CFs, (1 6C)alkyl, NR'R",
«(1-6C alkyNRR®, OR?, (1-6C alkyl)OR® [optionally substituted with amino], C(O)NR'RS,



[0030] Rh is H, CF3, (1-6C alkyl, (1-6Callcyl)-(3-6C cycloalkyl),
(1-6C al kyl )-0-(1-6C al kyl ), (1-6C alkyl)OH, (1-6C alkyl)-S (1-6C

al kyl'), (IwbGo@syd2 NRR", het Cyc4, (1-6C allcyl)het Q’C‘bcﬂﬁsz%/mss)a
al kyparyl, or (1-6C al kyl)-hetAr5; [0031] Rl is H or 1-6C al kyl

[0032] Ris (1-6C)alkyl, (1-6C alkyl)-0;(1-6C alkyl), or (1- GC

| kyl) - OH; 0033 Rh 6C) al 3-6C) cycloallc

%1 ol ). PQ@B@B‘ WRR SN&@J aeNéﬁéOi@BTRMfggH gﬁ@m(l {gyc mllfpl st
a ] or a

[ 0036] olrﬁg!fér"’ (a-ngaaalalﬁoge wg{dﬁC@’g?atom td \>//vh| ch they are Y

at Lached {ﬁﬁgsmha:rl:dgfdb ﬁﬂé}ﬁfmﬁ%né]yl ]lcllgyr (1-60RKyl; SArI is aryl optionall y6C

substituted wt allc

a1 Kyl ) NRIEO26 o] Foritdrerndssts LHp' Hebbkel Hebr BEAOHC Giohipwispiar

I's opt|o@zhgﬁug%gctﬂ%ﬁ,qu{%top_éjgca@@ln%bl@l{;(pﬁk%—i [ 0039] het Cycs and

het Cyc4 are | ndépendently a’5 ered hetefocyclic ring
opt i onal I[§025UbadthiR s ademuint¢nti@Hpfl-6Q)elkyls G-6C)eytIpalkloa4d)l; het Arl and

one Lo (R BRe PROSIEART %’lkﬂéi;[‘gd‘)?? om (180 alkyl

(3- 6C) cy g9 kydh RTAd RERNnddoBhdeGiTy F3, 0(1-6C al kyl ),
0(3-6C)cycl oal Lcy yl, and NR R'; £0041 Jaet Af3 and hetAr4 are
i ndependéﬂﬁﬁﬂi/RaISHBCﬁBr(ﬂréCédkﬁe le 1-(3r 6 gyclogliadi 2] -6 elkab)s0i(5-66 dkyd),

[o0as) RO ERIROL. (SERIRDARIER paBel1=i MEERA e AT bbeRE:

of For mukB6C al @rqwraummd);helshéfei n: [0045] A is
-Z-(CH2) p &Bet Q/ch) (hetCyc21'), Z-Rl or Z-Rl1l1l; [0046] Z is O or
NT- 1 ; bR EhobLEE B0 055305 5

[0032] R/ is (1-6C)alkyl, (1-6C alkyl)-0-(1-6C alkyl), or (1-6C alkyl)-OH;

[0033] R¥ is (1-6C)alkyl, (3-6C)cycloalkyl, or (1-6C alkyl)-O~(1-6C alkyl);

[0034] R™ and R” are independehtly Hor (1-6C alkyl);

[0035] R* and R” are independently H or (1-6C alkyl), _

[0036] or R* and RY together with the atom to which they are attached form a cyclopropyl ring;
[0037] Ar' is aryl optionally substituted with OH, O-(1-6C alkyl), C(0)2(1-6C alkyl), or (1-6C
alky)NR'R";

[0038] hetCyc' is a 5-6 membered heterocyclic ring which is optionally substituted with (1-
6C)alkyl or OH; | '
[0039] hetCyc® and hetCyc? are independently a 5 or 6 membered heterocyclic ring optionally
substituted with OH or -O(1-6C alkyl);

[0040] hetAr' and hetAr” are a 5-6 membered heteroaryl ring optionally substituted with one to
three groups independently selected from (1-6C)alkyl, (3-6C)cycloalkyl, halogen, CN, CFs,
OCH,F, OCF3, O(1-6C alkyl), O(3-6C)eycloalkyl, and NR'R";

[0041] hetAr® and hetAr* are independently a 5-6 membered heteroaryl ring ;

[0042] hetAr® is a 5-6 membered heteroaryl ring optionally substituted with (1-6C)alkyl; and
[0043] R’ and R" are independently H or (1-6C)alkyl.

[0044] Compounds of Formula I include compounds wherein:

[0045] A is -Z-(CHo)e-(hetCyc™), -Z-(hetCyc™), Z-R'® or Z-R'";

[0046] Z is O or NH;



[0047] pis O, 1, or 2; [0048] hetCyc2a is a 5 or 6 nenbered

het erocyclic ring optionally substituted with one or nore R? groups;
[0049] het (\LAMy/123328 7-12 nmenbered spirocyclic or bri dggeryszoussssos
het er obi cyclic ring systemoptionally substituted with one or nore
groups; [0050] 121 is-(1-6C)al kyl subst&tut ed with NM; [0051] Rn is
(5-6C) cycl oal kyl substituted with NRR';"[0052] Bis H ON ORh, Ark,
het Ar2, dPATRIRD, 1.0( ) - het Cyc3, C(O)(l 6C al kyl ) - het Oyc3, SR,

SC2N(1-6 2a 3

SN L SOl R ol Ry P B b

C(O) NRR R‘?cgra@si, or het Ar3; [0054] R5, R6 and 122 are i ndependent |y
Me;. 0055]}1 each i s.independently sel ected from

haI ogen [@9691 @ﬂ@yC( 1568) & %ymemhﬁﬁd spirqcygles élrk??‘§ hreferoligyel w(lin%evstem

al kyl)0 &Wﬁ? no 0) NRaRa,;

C(ogl()chR%1 R’k’cj‘{?@gtl i BNJ!#C%S%&W%BR?“ NE C(Cf))?\lRl kg, (1-6C

al kyl)- Heesa] R :(511 Gc)aélt}#ly‘hbstmmd@ﬂimw;) and 0(0)0(1-60 al kyl);

0056 1-60) al k 3-6C cycl oal | cyl

El- 6C] ﬂ(}@l gulf(ééciﬁy&‘;?f‘ 3 g St%'&‘gi I)(g 60 alqlé)C/I ;3 aS—?ll-%SC

| kyl b Y i ey 61)-hetCyc®
o Lypar et Pl BNCDK *;*“ﬁ%%if ORIl O Filyp-herCre’,

[ 0058] 1:§Kt $@2N(16§@1@1kwr(116966l@1m&l,) o (1-6C al kyl), or (1-60

al kyl)-0 2911 I 1-.60

21 ko - 0 TuBBR R R I8 b G mhepiOenacly PESEYE, N e Bhorbpity Bteropyt
OH, 0- (1 GO)RRY) JELOH,Or RekrB0 al kyl ), or (1-60 al kyl )NRR"; [0061]

het Cyc3 and het 61\5/604 ar.e |ndependentl% a 5 or 6 nmenbered heterocycl iC
ring opt il AR R iedensn €entipH, [@b@?ﬁoﬂM?aArZ is a 5-6 nenbered

o O oAb A ey o ey
UN, CF3, -0 RIkyDNRR’, QRE; 6B6AIakiyi)OR® Qéﬁicﬁlél)lﬁ yustiakddCyith amlrtﬁb] NBR)NRR®,
-5 nonb e GCReRANBaRy) NEAGHEL NGO RORE b, SBRAPIREE a2 et floo-
and [ 006pLiAR féﬂ@c"a’lkyﬁtlf‘etem eRendentojoti-e@audd; 6C) al kyl .

[0056] R" is H, CFs, (1-6C)alkyl, (1-6Calkyl)-(3-6C cycloalkyl), (1-6C alkyl)-0O-(1-6C alkyl),

(1-6C alkyhOH, (1-6C alky1)-S-(1-6C alkyl), (1-6C alky)NRR", hetCyc®, (1-6C alkyl)hetCyc?,

(1-6C alkyDaryl, or (1-6C alkyl)-hetAr’;

[0057] R'is H or 1-6C alkyl; .

[0058] R is (1-6C)alkyl, (1-6C alkyl)}-O~(1-6C alkyl), or (1-6C alkyl)-OH;

[0059] R is (1-6C)alkyl, (3-6C)eycloalkyl, or (1-6C allcyl)—O;(LGC alkyl);

[0060] Ar' is aryl optionally substituted with OH, O-(1-6C alkyl), C(0)(1-6C alkyl), or (1-6C

alkyDNR'R";

[0061] hetCyc® and hetCyc® are independently a 5 or 6 membered heterocyclic ring optionally

substituted with OH;

[0062] hetAr? is a 5-6 membered heteroaryl ring optionally substituted with one to three groups

independently selected from (1-6C)alkyl, (3-6C)cycloalkyl, halogen; CN, CFs, OCHZF, OCFE;,

0(1-6C alkyl), O(3-6C)cycloalkyl, and NRR";

[0063] hetAr’ is a 5-6 membered heteroaryl ring;

[0064] hetAr’ is a 5-6 membered heteroaryl ring optionally substituted with ( 1-6C)alkyl; and

[0065] R'and R" are independently H or (1-6C)alkyl.



WO 2008/ 124323PCT/ US2008/ 058395 6 [0066] In certain enbodi ments of
Forrmula I, Rl is H F, d, M, Et or isopropyl. [0067] In certain

enbodi ment gfpedrigl a |, R is H F or A. [0068] In ceefasidesnsssos
enbodi ments of Formula 1, R is H M, Et or isopropyl. [0069] In one

errbodirrent Rl is H [0070] In certaingrrbodirrents R' is H F d,

cM Qr |sopropéq [0071] In_certain enbodinents, Rua is H, F
a, or |veI 0066} gy ogriaimera %}F@fse vl Rs 15g1 Fr6ilie 2t or 1sppropyl. F

[ 0073] n ce%}%?‘i &t@oﬂsmjﬂj?ﬂa[':lgﬁws]H I, He enbodi nent, RI ais

F. [0075] Sdr ment's” 0 ) is H F, CI, Me, Et

or |soprqp968] Iﬁ@ﬁ?aﬁi}embmdlmemﬁ; abermmddRi‘mansMaf Ef@iisoptapyl., le is H F
. 83{9& I n cert pd nts of Formula I, RR is H M, Et or

|sopropyI[ de B‘Pefflﬂb IE nt, R2 is H [0079] In one

enbodi mery homﬁ?%nbénalfn eILQ%_%mé rR‘@PsfHQ«* ay, Qﬁb% rﬁfﬂﬁs gpf mila I,
s 11, neth ethyl, isopropyl, cyclopropyl, or IP Exanpl es of

het Ar3 i r{ﬂll’udlén SertmEmrabaimbss, & 6arﬂglF €Logdehavi ng a ni trogen atom and
o e ok SRR ERRAT R R LT TS
[0073] In one embodiment, R™ is H.
[0074] Tn one embodiment, R' is F,
[0075] In certain embodiments of Formula 1 R*is H.FE, Cl, Me, Et or isopi‘opyl.
[0076] In certain embodiments of Formula I, R? is H, F or Cl. |
[0077]3 In certain embodiments of Formula T, R? is H, Me, Et or isopropyl.
[0078) In one embodiment, R? is H.
[0079] Tn one embodirment, R? is F.
[0030] In certain embodiments of Formula I, R? is H, methyl, ethyl, isopropyl, cyclopropyl, or
hetAr’. Examples of hetAr® include 5 membered heteroaryl rings having a nitrogen atom and
optionally having a second heteroatom selected from N and O. An example is oxazolyl. A

particular value for R is the structure:
v
=
o
[0081] In certain embodiments of Formula I, R? is H, methyl, ethyl, 1sopropyl, or oxazolyl,
[0082) In certain embodiments of Formula I, R? is H, methyl, ethyl, or isopropyl.
[0083] In certain embodiments of Formula I, R? is H, methyl, or hetAr®.
[0084] In certain embodiments of Formula I, RPisH, methyl, or oxazolyl.
[0085] In certain embodiments of Formula I, R} isH.
- [0086] In certain embodiments of Formula I, R*is H, F_, Cl, Me, Et or isopropyl.
[0087] In certain embodiments of Formula X, R* is H, F or Cl.
[0088] In certain embodiments of Formula- I R'is H, Me, Et or isopropyl.
[0089] In one embodiment, R* is H.
[0090] In one embodiment, R* is F.



[0081] In certain enbodi ments of Fonnula 1, R3 is H nethyl, ethyl,

i sopropyl, or oxazolyl. [0082] In certain enbodinents of Formula 1,
R? is H, nwtd'g(,hg,ue;zbyl or isopropyl. [0083] In certai npEIrpOAidiREdoS
of Formula 1, R3 is H nethyl, or hetAr3. [0084] In certain

enbodi nents of Fornula I, R? is H, met hyl, or oxazol yl . [0085] In
certain enbodinents of Fornul a F3.0is HR 0086] I n certai

enbodi nerlf&ijfn F@F%P@bf{dlmﬂ% B R R angd K yge mé@pfeﬂenﬂéroﬁﬁkeﬁghﬁonf Ho&mnd
I n certaiyg, embodi nents of Fornula 1, R4 s H For d. [0088] In
certain en%odl ments of Fornmula I, R4 is I, Me, Et or isopropyl.

[ 0089] Ir{OQﬂi@IﬁﬁMnmnhentBmeH H, [0090] In one embodinent, R4 is F.
WO 2008/ #64%5 PCT/U 2008/0 7 [0091] In certain enbodi rrents R5,
R6, R7 a RPRE § -sel ected fromH, F and Me. [0092] I n
one emogommqmogem%dﬁﬂe&qq%k I n one enbodinent, R6 is H [0094] In
one enbodi nment [0095] In one enbodinent, R8 is H [0096] In
certain e{ﬂﬂﬂmdiﬂmremﬁtqandfmﬁmmbﬁl each of Rl and R4 is hydrogen.

000 B RSB or P B R S Rt e

R, R4, oo ﬁ%c&éup&ﬁboﬁﬁmnﬁs BYE'JSIQQM\I eﬁém:&@ds kN RE@Rd R B HoAEEH. Ment s,
of FormJIaI, each of RI, Rla R2, R7 and S

hydr ogen.[00980 Toesrizin @@hqdanwt%@ﬁ‘sm §a0hA>f|Ps R“zB&-l%B et RY)ig Paigrogen.
00101 ain. e re ed;1by,2t he a

[NH- he% qug@? &TIB n‘? n cer %Io%‘%gﬁﬁ)u%?pe ﬁgph/z\qﬁlgﬁzegr ggﬁ?{#@? %ya‘rfth8 18
formul a hikopé&dd?) - het Cyc2a. [00103]1In certal n enbodi nents, Ais

represented by the_fornula -NH (CH2)2- het
i/ In certain embodlments A'is -Z(CH, (hetCyc .

[00101] In certain embodiments, A is represented by the formula -NH-hetCyc™.
[00102] " In certain embodiments, A is .replfesexited by the formula -NH-(CHy)-hetCyc.
[00103] In certain embodiments, A is represented by the formula -NH-(CHa)p-hetCyc™.
[00104] In certain embodiments, A is represented by the formuta -O-hetCyc®.
[00105] In certain embodiments, A is represented by the formula -O-(CHxy)-hetCyc®,

. [060106] In certain embodiments, A is represented by the formula ~O-(CH,)»-hetCyc™.
[00107] Examples of hetCycga include 5-6 membered heterocyelic rings having one or

two heteroatoms independently selected from N and O. Particular values of hetCyc™ include
pyrrolidinyl, piperidinyl rings and morpholinyl rings. In certain embodiments, hetCyc™ is
substituted with one or more R’ groups. In certain embodiments, hvi:tC},fc.zal is unsubstituted:

[00108] In certain embodiments, A is Z-hetCyc?®.

[00109] In certain embodiments, A is -NH(hetCyc™).

[00110] In other embodiments, A is -O-(hetCyc™).

[00111] Examples of hetCyc®® include 7-11 membered bridged aza- or diaza-
heterocycles. Particular values of hetCyc®™ include azabicyclof2.2.1]heptane,

azabicyclo[3.21joctane, 3-azabicyclo[3.2.1Joctane, diazabicyclo[2.2.1Theptane, and
diazabicyclo[3.2.1]octane.

[00112} In certain embodiments, hetCyczb is substituted with one or more R’ groups.
[00113] In certain embodiments, hetCyc?‘b is unsubstituted.



[00104]In certain enbodinents, Ais represented by the formula
-0-het Cyc2a. [00105]In certain enbodinments, Ais represented by the

formul a - OwloGhzltes Cyc2a. [00106] I n certai n enbodi ment ggr/ésidsiosssvs
represented by the fornula -0-(CH2) 2- het Cyc28. [00107] Exanpl es of

het Cyc2a i nclude 5-6 nenbered heter ocycéi c rings having one or two
het er oat ons i ndependently selected from N and 0 Particul ar val ues of

het Cyc2a IDMdHLde. pi PatainibmGadmentndiet @iorAnd etkys™ ariopisplio | b iuted with

rings. | t aj ' | S LI ut-ed -\ Or 1
ror e R greuse ot e BT TR EKER-], ZoRy BBLAL G, Ry -
[gglgg] I ra:}qui@Rh @ﬁ}l(})ﬁmmeraﬂls,/l)o&& [ @;ﬁohﬁh@su%nmtéd)omg]dmzc]em@)NRR,
enbodi nme M) e : " L LS, S

- 0- ( het &X%H)C.R B%b‘l‘lf_’tja E%%%%ﬁgg oNh%g‘t]j%&{zg }&E& ud @ﬁ%ﬁﬁgﬁméﬂg&! alkyl)-
bri dged %@&?,QI—G@'ﬁ%@)—h&@%@!%}’&i@@@?@ﬁ-ﬁ@ﬁh@b. val ues of hetCyc2b

I ncl ude azabicycl o] Z2.72. 1] hept ane, _ _

azabi cycl[@§135p1] ocEaareples af Bbigvopps dpdng the) Honulad] $Calkaiingledeomethyl, ethyl,
[2.2.1] hﬁgéane 1<tand di azabi cycl o[ 3. 2. 1] octane. [00112]In certain

embodi meREEP REY oycob is substituted with one or nore RO groups.

[00113] | goms ai N BroAsledEIR SyrofiRtlieying thd Brmils MRSRY tndk@el grouOvhere R is H

2008/ 124323PCT/ US2008/ 058395 8 | 00114f| n certai.n _enbodi nents,

het Cyc2a oAl ﬁ“@t%ﬁé b mateyl oyl oprapylybwily sbuyh CEH C{fFH20H, cyclopropyl, phenyl,
or CHzhetAr*. Examples of hetAr* inclide 6 membered heteroaryl rings having 1-2 nitrogen
atoms, for example pyridyl and pyrimidyl. Particular values of R® when represented by NI.{*‘RIJ :
include NH; anél NMes. -
[00117] In other embodiments, R? is a group having the formula NR°R® wherein R® is H
or (1-6C al.kyl); and R is H, (1-6C alkyl), (1-6C fluoroalkyl), (1-6C alkyl)-O-(1-6C alkyl) or
(1-6C alky)OH.  Further particular values of R’ include NH,, NHMe, NMe,
NHCH({CH3)CH,F, NHCH,CH,OMe, NHCH,CH,CH and N(CH3)CH,CH,0H.
[00118] Examples of R® groups having the formula (1-6C alkyh)NR’R® include groups
where R* is H or Me and R® is H, methyl, or cyclopropyl. Particular values of R® when
represented by (1-6C alkyDNRR® include CH;NH; and CH,CH;NMe,.
[00119] Examples of R groups having the formula OR? include groups where R*is H or
(1-6C) alkyl. Particular mention is made of OH. Further mention is made of OMe.
[00120] Examples of R’ groups having the formula (1-6C alky)OR? optionally
substituted with an amino group include groups where R*is H. Particular values of such
substituents include CH,OH. A further example of R® is CH(NH,)CH,OH.

[00121] Examples of R groups having the formula C(O)NR*R® include groups where R?
is H or Me and R® is (1-6C)alkyl, for example methyl. A particular valie of R' is C(O)NHMe.
[00122] Examples of R? groups having the formula C(0)(CR."'RY)I\IR‘*Rc include groups

wherein R* and R are independently H or methyl, R* is H or methyl, and R® is H or (I-
6C)alkyl, for example methyl. In another embodiment, R* and R” together with the atom to
which they are attached form a cyclopropyl ring. That is, CR*R” forms a cyclopropyl ring.
Particular values of R® include C(O)C(CHs)NHa, C(OYCH(CHz)NH,, C(O)CH,NH,,
C(O)CH;NMes, and C(O)C(cyclopropyliding)NIHs.



one or nore R9 groups independently selected from hal ogen,

(1-60C) al kyl, NRaRb, -(1-6C alkyl)Nrie, ORa, (1-6C aL71)0lta

[ opt i onal | wosihgizisizgt ed with amino], C(0) NRaRe, C(0) ( CRodadldiRaios
NHC(0) 1r, NHC(O0) (CrlInNine, NHC(O)NR , (1-6C alkyl)- hetArl, (1-6C .

al kyl) - het Cycl, oxo, and C(O) 0(1-6C aI ké(l) [ 00115] Exanpl es of RO
groups havi ng the formul a 6C) al | cyl 1nclude methyl, ethyl, and )
propyl . [0023b] Exafpiegent Ri’ggrguwwmga ¢ AyyyubreNHE( @R 4n BoVRsCHRRIRID
gr oups V\/rffre ltﬁlalc's Hor Me and Rb is H nethyl, ethyl, propyl,

butyl, ﬂﬁ]w y 142C( C113) 20H, cycl opropyl, phenyl, or CH2het Ar4.
Exanpl es [@f12bpt Ar 4Ekaapledef R’ neoher ke tter hanyl NH@Q@)(GRWR’?)I}JRﬂR“zmclude

nitrogen atons, for_exa e pyridyl and pyrimd Parti cul
of R9 wh&Upe Bhess %Bgan"%“ RigIRgenepdaniy &l wefémldﬁwe@ or iy (?ﬁ %ﬁaljétora .

enbodi NERL SR | r havi H
or (1-6C a yﬁ &dl gRb‘gfiugRH Jﬂglgc al @F@}df%idﬂgg'?ﬁ% ogwgﬁ?%\{}ﬁ’ and

(1-6C al k\EH()((I)C(GHﬁM kyl) or (1 6C al kyl) OH. Furt her particul ar

Ll Bl o LR SRS i e

the for WWh@reﬁalR%dqiglsyé mBWehaEﬁhy@iemgﬁeun aelLevilee Jnaluh‘esqm&m)mﬁ Re

is H nethyl, or cyclop rogﬁ/ Parti cul ar values of RO wh

repr esent[@li%}y (1- bomaples B\mamps havingdhe Guamin(la6 Ayb Rl izlude groups

[ 00119] Ex le 1

where Ra™ inip @T‘R‘( é’(§ ﬁ%%leg%ﬁ{m%nf:u%vmgne%a?toomh&r%h%ﬁ%’%&m ple 2
Fur t her 1gfbups Pmdﬂaﬂﬁmmwf ﬁﬁmememﬂempﬁnmgpmmynaw ng

t he forrm %Jl 6C al kyl) ORa coptional |y substitut

group i nddlidd gr oupzeriley & R erpups havin e @Eﬁﬂéﬁﬂr&?@é@)ohﬂ%wdude groups

substitu S
S nb2) CTESH A0 A P el et Bbhifofln Rk Partculy yelucs of
C(0) Ni t ahﬁOym‘cl incledgr opimal\‘vmemstﬁateds phyeoeinyk anq:ywhdmyl( 1H1E) dn ky:brtam

L e ol Bl i R B e RS Sl bR NIR. oAbyt
groups whgyiesn Ft Xmaaaﬁaﬁiém%ﬁmeﬁgem%mmgérv ApaticaBt ¥ lplesa(ﬂu&oH or

nmet hyl , and e |s (1 6C) a ky{ for exarrpl e met hy I n anot her
enbodi me {01292 ° almd:eBadntezJ@edmntsz t3Gthe atomto which they are
attached a pr.op | s, CRxRY forns a cycl opropyl
ring. ooldoah o v SRS Rkt T8 0) O CHB) 2NH2,

C(0) CH(O mmHz %Ob@tﬁﬂl\l@mbo@ﬁﬂér@'lw'\@&mu@dld A is -Z(CHp)p(hetCye®™) wherein
C( 0) cycI opropyl i di ne) NH2. WD 2008/ 124323P(;T/ Us2008/ 05§395

hetCyc™® is optionally substituted with one or more R” groups independently selected from
halogen, (1-6C alkyl), C(O)O(1-6C alkyl) and -OR”.
[00132]) In certain embodiments, hetCyc™ isbptionally substituted with one or more R®

groups independently selected from F, methyl, C(O);Me, OH, and OMe.

[00133] In certain embodiments of Formula I, A is Z-hetCyc® wherein hetCyc®
optionally substituted with one or more R® grdups independently selected from halogen, (1-6C
alkyl), and -OR?,

[001.34] In certain embod1n1ents hetCye® is optionally substituted with one or more R’
groups independently selected from F, Me and OH. '
[00135] In certain embodiments, hetCyc® is unsubstituted.

[00136] In other embodiments, hetCyc?® and hetCyc® are optionally substituted with one

or more R® groups independently selected from NH;, NMez, Me, OH, CH,;O0H, C(O)NHMe,
CH.NH,, CH,CH;NH; and COs;Me. Particular mention is made of NHa. |



9 [00123] Exanpl es of R9 groups having the fornula NHC(0)Re include
groups wherein Re is nethyl. [00124] Exanpl es of R9 groups having the
formul a NHEEDsERldabe) NR8Re i ncl ude groups wherein R ' p@Engs @R/ R58s

i ndependently H or nmethyl, Rais Hor Me, and le is H or :

Particul ar values of R9 include NHC(O0) 2NH2 NHC( 0) CH( CH3) NH2, and
NHC(0) C(CH3) 21" 11-12. [001251Exanpl es o roups having the

formul a ) Nag ilmetharrmbpdiugss, Ry ﬁnd;irle ¥ g optienajly seswmisdrvifone

Ro o1 oup<STrigT .« naClr il fEiCea R M ere e NEHEHRYSS N

wher ei n NeRGHEC(CI 3081, ne?ﬁé)l—h@ﬂé&eﬂpaﬂyﬂca}aﬁgmgﬁ,ﬁ)l | ex®f I @TNH;)CH,0H,
el ude. GBURRSE 1) andteRpi ity D) CebkBABs ol ccgpge,

groups h@@@g&&&&gﬂ%%k 68 h\yﬁm hettshe, | BELNHE SRS \HISREIMe,

het Cycl is ered ring having 1-2 nltrogen at ons. Parflcu | ar
val ues ofCPﬂne@@cthylpm@ta@dlezl)opt CHn@}-hyﬂIcmjrmqlldeBd p NBEGERMay | bﬁHC(O)NHz,

st t D ER R QR DR N QIR By o SPLPOE 7ty o0

certai n eripstizently, |e is halogen. A particular exanple is fluor.
[00129] I n certain enabodi ments, RO is CF3. [00130]ln certain
enbodi merdf&138Rg i s Pemctﬂfaomlgef] ¢frh Fdien apRieERise By ik fasmele -ZEeHGetCyc,

is -Z( Gﬁ@_gétggp%g%)dem HetCyc2e is optionally substituted wit h
one or nore roups 1n epen ently sel ected from hal ogen, (1-6C

al kyl), C(0)0(1-6C aI kyl)gand .. OR [00132]I'n Qertain embodi ments,
het Cyc2e is opt nal |y i tut ed th on R 9 groups
i ndependent |y r\!el cted *ﬁ ML:* 0)6‘%\9{3,

i

and Owe.
[00133] I n certaiy enbod nts of mul a I, Ais # hetCyc2l" wherein

het Cyc2b is HN O- O~
R oY ¥ ¥
H
N
NH 8]
NH KENH
O 3. L. e
) [00139] Additional values for the A group when represented by the formula -
Z(CHg)p(hetCycza) or Z-hetCyc® include the structures:
NH MeO H
F " v
0-:“5 O-?s . O?s O_E
H
N

O

Q

O
wnd,



optionally substituted with one or nore RO groups independently

sel ected from hal ogen, (1-6C alkyl), and -0Ole. [00134]In certain
enbodi ment §;0 AeYH3b 1s optionally substituted with ong-pisHRRsHS
groups i ndependently selected fromF, Me and OH [00135]In certaln
enbodi ments, hetCyc2b is unsubstituted.;;[00136]1n other enbodinents,"
het Cyc2e and het Cy c2b are optionally substituted with one WO

2008/ 12432$'15CT/ US2008/ 05839p 10

[ 00137] I n_Bther enbodi nent het Cyc2a and Fll t Cyc2b a;@ N ally
substitutjed W th one or re {R9 groups independently & ected from
NH cycl op I, NH(t-butyT)y" NHVE, NH 13) 20H,

NIl TCH2( pyrid-2-y1), NHCH2(pyrid-4-yl), oxog_ CH(NH2) CH2OH,
C(0) C( CH3) 2N§2, ~ C( 0) CH( CH3) N2,  C( 0) CH2NH?, \53(0) CL12NMe2,
C(0) C(cycl opropyl i di ne) NH2, CH2CH2NElI Me, CH2NMe2, CH2NH cycl opr opyI i
CH2NHMe, CH2- (4- net hyl pi per azi nyl), CHZ(Sthdr oxypyrrcﬂ i di nyl),
NHC( Q Me,, NHEFB NH2, NHC( 0 NH2, NHC( CH3) NH2, _

NHC( 0) C( 2, CH2( Pgri -yl), and yrid-4-y

[00138] Parti clul'ar val ues of A when repres nted by the fornul a
-Z(CH2) p( het a) or Z- hetQSIé,cn i ncl ude He;structur ediN~

[ 00139] Addi tional values for "the A group when represented by the
formul a Z( QHZ) p( het Q/CZa) or Z-het QICZb i ncl udNe t he structures 0

@8 99 Vi

O

[00140) The wvalues of A shown above inclﬁde the cis- and #rams- isomers where
‘possible.
[00141] In certain embodiments of Formula I, A is -O-hetCyc®. In particular

embodiments, he’tCypza is substituted with a fluoro group. In particular embodiments, hetCyc®*
is a piperidinyl ring. In particular embodiments, A is a group having the formula:

H
N

A
o

[00142] In particular embodiments, the A group is in the #rans-configuration.

[00143] In cerlain embodiments, A is ZR!®, In cerfain embodiments, Z is O. In certain

embodiments, Z is N. '

[00144] Particular vatues for R!? include straight chain and branched (1-6C alkyl)

groups. In certain embodiments, R'® is substituted with NR'R". Particular mention is made of

NH.. A particular value for R!® is CH,C(CH;):CH.NH,. Additional values for R' include

CH>C(CH;3);N(CHjs), and CH,CHoNH,.

j00145] Particular values for A when represented by ZR'" include -OMe,
~-QCH,;C(CH3),CH,;NH,, ~-OCH,C(CH;3),N(CH3), and -OCH,CHNHa.
[00146) In certain embodiments, A is ZR". In certain embodiments, Z is O. In certain

embodiments, A is N. In certain embodiments, R!! is substituted with NR'R", In certain



Me WD 2008/ 124323PCT/ US2008/ 058395 11 [ 00140] The val ues of A
shown above include the cis- and trans- isoners where possible.
[00141] I n geydoaeppbodi ments of Formula |, A is -0-hetgyEdsxodidisses
particul ar enbodi nents, hetCyc2" is subst ituted with a fluor group.
In particul ar enbodi ments, het Cyc2" a@ pi peridinyl ri ng In
particul ar enbodi nents, Ais a group having the fornula: F 01

[ 00142] | renphediments, B andhB @rﬁmgnde@%esq&cqucfmm iFsandymethy. Particular mention is
trans-co on. 1 I
certain en%cggf férrﬁéIlI s Pa&ﬁgﬁaﬁgﬂrﬁﬁm&g@fﬁ?’ r}%&eﬁ%rrga%gg'gﬁ tmi?é? &cl%ﬁén 1yl did amino-
[ 00144] Pa;ubstmxbdwyckﬂﬂexgemngmrAﬁaattmmwwdeoﬁixﬁal ght chain and branched
(1-6C al kyl) groups., ln certain enbodinents, R is substituted with

NR R'. Particul-ar nmefitdon is nmade of NH2. A particular value for R 10
I s CH2C( CE13) 2CH2NRHZ.™~Addi ti onal values for Rl include,

CH2C(CH3) 2N(CH3) 2 & CH2CH2NH2.
¥
[00147] The examples of A when represented by ZR™M include the cis- and rans--
* isomers. ' |
[00148]  Tn certain embodiments, B is CN.
[00149] In certain embodiments, B is H.
[00150] In certain embodiments, B is OR™,
[00151] In certain embodiments, B is represented by OR" wherein R" is H.
[00152] In certain embodiments, B is represented by OR® wherein R" is CFs.
[00153] Particular values for OR" when R is represented by (1-6C)alkyl include OMe,
OEt and O-(isobutyl). |
[00154] Particular wvalues for OR™ when R" is represénted by -(1-6Calkyl)-(3-6C

cycloalkyl) include -O-(1-6Calkyl}-cyclopropyl, for example -OCHz-cyclopropyl.

[00155] Particular values for OR" when R" is represented by -(1-6C alkyl)-O-(1-6C
alkyl) inclnde -OCH,CH;OMe and -OCH,CH,CH;0OMe.

[00156] . Particular values for OR" when RY is represénted by -(1-6C a]kyl)OH include
-OCH,CH,OH.

[00157] A particular value for OR" when R" is represented by -(1-6C alkyl)-S-(1-6C
alkyl} includes ~-OCH,CH;CHaSMe.

[00158] Particular values for OR" when R is represented by ~(1-6C alky)NR'R" include
groups wherein R' and R." are independently H or Me, for example, -OCH,CH>CH,NH,,
-OCH,CH>NMe,, and -QCH,CH; CH;NMep. A further example of OR" includés
-QCH2CH,NHa.

[00159] Particular values for OR" when R” is represented by hetCyc® include groups
wherein hetCyc4 is a 5-6 membered heterocyelic ring haviﬁg 1-2 atoms independently selected
from N and O. In certain embodiments, R" is a 5-6 membered heterocycle having a ring oxygen

atom, for example a tetrahydrofuranyl or tetrahydropyranyl ring. Examples of OR" include:



f00145] Particul ar values for A when represented by ZRl include -0M,
-00112C(C113) 2CH2NH2, - OCH2C(CH3) 2N(CH3) 2 and - OCH2CH2NH2. 1001461l n

certain en@eiBniss A 1s ZR11. In certain enbodi ments, pdiiSofhioskds
certain enbodi ments, Ais N In certain enbodinments, R | is

substituted with NR R'. In certain W) 2008/ 124323PCT/ US2008/ 058395
12 enbodi nents, R and R' are independently selected fromH and

met hyl . Particular megtion is madg”ofy NH2. Particul ar exanples of Rll
i ncl ude am no- substd.t :}t edxcycl openg yli agg am no-substituted

cycl ohexyl rings. A par@cular valué o Ais: NH2 [00147] The

exanpl es whenrepresent e ZR11 4hincl ude the. ci.s- transs
Csoners. 9sfus) PR RS S ke RES T 5 3as ARG CRY fpotuce
enbodi mengcups Brhiefeitthet(96'1i5 @] 3-6 nepiHepidrheenhgdiomng Bavity i s independently
[001.51]In certain_enbodiments, Bis regreg_ented by ORh wherein Rh is
H [ 00153¢lpsted Bprdl AdkRp Sopariswas expmple of OFr SlideLde BUERS: wherei n RP

Is CF3. o
NE NN !

[00161] Particular values for. OR" when R" is répresenfed by (1-6C alkyl)aryl include
groups wherein the aryl isa phenyl group, such as OCH,Ph. _
[00162] Particular values for OR" when R" is i‘epresented by (1-‘6C alkyl)-hetAr® include

. groups wherein hetAr® is a 5-6 membered heteroaryl ring having 1-3 nitrogen atoms. Examples
include ‘pyridyl, triazolyl and pyrazolyl rings. In certain embodiments, HctArs is substituted
with a gfoup selected from (1-6C) alkyl. Particular examples of OR" include the structures:

N

Cﬁl\/o\; @\/O\; hO\/o\; E\;—:\N\/\ ey

N 9]
—
N ~ Ny
[00263] In certain embodiments of Formula I, B is OR" wherein R” is (1-6C alkyl)-O-(1-
6C alkyl), hetCyc* or -(1-6C a]kyl)-(?;-GC cycloalkyl).
[00164) In certain embodiments of Formula I, B is OR® wherein R" is (1-6C alkyl)-O~(1-
6C alkyl), a 5-6 membered heterocycle having a ring oxygen atom, or -CHa(cyclopropyl).
[00165] In certain embodiments, B is C(O)NR'R. In certain embodiments, R’ is H. In
certain embodiments, R’ is (1-6C alkyl), for example methyl. In other embodiments, Rlis (1-
6C alkyl)O(1-6 alkyl), for example (1-6C alky)OMe. In other embodiments, R is (1-6C
alkyl)OH for example (1-6C alkyl)OI—i. Particular values for B include -C(O)NHMe, -
C(ONHCH,CH,OMe, and -C(O)NHCHgCHon. A further example includes -C(O)NMe;.
[00166] In certain embodiments, B is C(0)-LetCyc®. Examples of hetCyc® include 5-6
membered heterocyclic rings having 1-2 atoms independently selected from N and O.

Particular values for B in include the sttuctures:



[ 00153] Particul ar values for ORh when e is represented by (1-6C)al kyl
I nclude Owve, OEt and O-(isobutyl). [00154] Particul ar values for Rh
when Rh i swigepigeensed by - (1-6Cal kyl)-(3-6C cycl oal kyl pc/pshesissses
-0-(1-6Call cyl)-cycl opropyl, for exanple -OCH2-cycl opropyl.

[ 00155] Particul ar values for OR when is represented by -(1-6C

al kyl)-0-(1 -6C alkyl) include -OCH2CH20Me and - OCH2CH2CH20Me.

[ 00156] . Pa&%icular valwﬁﬁgfzﬁ ORh when RP represented by -(1-6C
all cyl)OHyindl u - OCH2CH2(OH. [ 0Q157] A parti gular yalue for ORh when
Rh is repr @nﬁe by -(1-6 -S- (1 -6C akkYny% ncl udes

- OCH2CH2CH2SMe, [ 00158] Parti cul gr val ues for ORh en Rh is
represented by -0 -6C al kyl )NR R" include groups wherein R and R
are i ndepg y Hor M, f#¥eCexanple, -OCH2CH2CH2N142

- OCH2CH2NMe2,| an OCH2CH2 CH2 . further exanple of A e includes
-0 CH2CH2NH2. ] Parti cul ar for ORh when Rh is represented
by het Cyc4 includé groups wherein hgtCyc4 is a 5-6 nmenbered

het erocyclic ring having 1-2 atons I ndependently selected fromN and
0. In cerfo@igr] enbodi eenisemiddindita BSs 6(OE MsCraigAeiCpe’0 Ay edrerihanbdtiments,

ring oxygen ato for .exanple a tetrahydrofuranyl or . .
t et r ahydrbpyf (Hokgalkebhhstpice s Bypmpigh of ﬁ%qcﬂﬁ eincluggns-6 membered heterocyclic

2008/ 124%@? %&?ﬁ@%ﬁ:{&ﬁﬁé&nﬁﬂ? selected from N and O. In certain .cmbodi_ments, hetCyc’
is substituted with OH or OMe. A particular value for B includes the structure:

Tty

H

[00168] In certain embodiments, B is hetAr®. Examples of hetAr” include 5-6 membered
heteroaryl rings having 1-2 nitrogen atoms. In certain embodiments, hetAr” is substituted with
-0(1-6C alkyl), such as methoxy. Particular values for B include 3-pyridyl, 4-pyridyl, and 4-
methoxypyridy-3-yl. Examples further include pyridyl groups optionally substituted with (1-
6C)alkyl, for example méthy]. A particnlar example includes 4—meﬂ1y]pyrid-3—y]. Additional
examples of B when represented by hetAr? include pyrimidyl groups, such as 2-pyrimidyl and
S-pyrimidyl. '
[00169] In certain embodiments, B is SR*. In certain embodiments, RF is a 3-6
~ membered carbocyclic ring. In other cmbodimenté, R*is -(1-6C alkylYO(1-6C alkyl), e.g., (1-
6C alkyleCH; Particular values for B include S-cyclohexyl and S(CH2CH2)OCHs.
[00170] Tn certain embodiments, B is Ar'. In certain embodiments, Ar' is pheny] which
is unsubstimted or substituted with OH, O-(1-6C alkyl), C(0);(1-6C alkyl), or (1-6C
alky)NRR". Particular values for B include phenyl, hydroxyphenyl , 3-methoi'yphenyl, 4-
(methylamino)phenyl, or 4-(methoxycarbonyl)phenyl.

[00171] In certain embodiments, B is -(1-6 alkyl)NR'R". Particular values include
CH,NHMe and CH>NMes.
[00172] In certain embodiments, B is -SO.N(1-6 alkyl),, for example SO;NMes.

[00173] In certain embodiments, B is (1-3C)alkyl. A particular value is ethyl.



[ 001601Parti cul ar values for ORh when Rh is represented by (1-6C

al kyl ) het Cyc4 i ncl ude groups wherein hetCyc4 is a 5-6 nenbered

het er ocycl \v@ fbgp@s3avi ng 1-2 atons i ndependently sel ectgéy s dkmed
O A particular exanple of ORh includes the structure:

[001611Particul ar values for OR when is represented by (1-6C

al kyparyl include groups wherein the aryl is a phenyl oup, .such as
OCH2Ph. [[G@L7dD] Par gu certadn edpdiments orf BmRmulghbnB Mk s¢lsct¢<é%1c»es@ﬁt etl-Hyalkyl,
(105C 21 2 helLimine! Ve BhRURRAGLElT BeiNSlsd 200 0 GRILAS e,

het er oaryl""ri ng havi rogen at ons: pres-include pyri
triazolyl O@BHCEKDHZ@@le(diycft@ﬁopyl)netﬁﬁr E@Wdﬁﬂpﬁﬁdmmﬁmdb%&ﬁﬁhﬂﬁmd- -yl
substituted wiith a group selected from (1-6C) al kyl. Particul ar

exanpl es 2otyrioRgyl > ARGt he structures: 1001631I n certain

enbodi nents of Forrrulal BlsO?hwhe Rhls(I-GCaIkyI) 0(1-
6C al kyl ), hetCyc4 (I C al kyl) - ( 6C|cy oaI kyl). [001641In
certain enbodiment? la | ,;n08 1S relnRhls(l 6C

al kyl)-O (1- 6C al kyl), 5 6 menber ed heterocycl e havi ng a ring
oxygen atl®75br - ectymleu'fhoclp}dn)s of Foonds L Bisceletiad fomrRdi nents, B

i 0) NR nh. R t

erbodi el G7oky | ol S B FRRHHIERE 5 0,67 aMiuicRgraE b, datin--6c
enbodi neray(g@algm i-81- éq;au@goaj @yﬂat@ﬁ,ol‘ 6 al kyl), for exarrpl e (I-6C

| kyl) OMe. In other_ enbodinents, R is (1-6C al kyl)OH for exanple

(1-6C al I§UIYBH. Paky P%’@llhﬁmbai@égfsfﬁr}?@nluhclu@és Setedgydiropyi@C sCHzOCHs,
0) NHCH2 20H. A further exanple includes :
C(C( 2)) NNEZ&‘FIO%%%% %ngg& Eﬁgﬁ@"dl ments, Bis C(0) mﬁet Cyc3. Exanpl es

of het Cyc3 include menber ed heter ic rings having 1-2 atons
i ndependent|y selegted framN and O. %g@hcu/ ar values for B in
i nclude the structurés: 0 W) 2008/ah@4323F @JS2008/ 058395 14 at\ HO
[00178] In certain embodiments of Formula I, B is -OCH,CH,OCH;.
[00179] In certain embodiments of Formula I, B is ilet!uz. )
[00180] ~ In certain embodiments, B is .a pyridyl ring or a pyrimidyl ring.
[00181] In certain embodiments of Formula I, B is selected from Z—pyridyl, 3-pyridyl, 4-
pyridyl, or 2-pyrimidyl.
[00182] In certain embodiments of Eonnula 1, B is 3-pyridyl.
[00183] Compounds of Formula I include compounds wherein:

[00184] Ais -Z-(CIIz)p-(hetCyc M, ~Z—(hetCyczb) ZRY or Z-R';

[00185] ZisO or NH

[00186] pis0,1o0r2;

[00187] hetCyc™ is a 5 or 6 membered heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O, wherein hetCyc® is optionally substituted with one or
more R® groups; '

100188] het(}fyczb is a 7-12 membered spirocyclic or bridged heterobicyclic ring system
having 1-2 ring heteroatoms independently selected from N and O, wherein hetCye® is
optionally substituted with one or more R® groups;

[00189] R'"is 1-6C alkyl or (1-6C alky)NRR";

[00190] R is (5-6C)cyeloalkyl substituted with NR'R";

(00191} B is OR”, (1-3C)alkyl, or pyridyl;



HO 00 Me 1001671l n certain enbodinents, Bis C(0)(1-6C
al kyl ) het Cyc3. In certain enbodinents, Bis C(0)NH 1-6C

al kyl') het Gygrpodmeadip! es of het Cyc3 i ncl ude 516 menber edpRELSHREEGIE C
rings having 1-2 atons independently selected fromN and 0. In

certain enbodi nents, betCyc3 is substituted with OH or OVE A
particul ar val ue for B includes the strifcture: 0 N [00168] I n certain
embodi nerf68192B i s RARRR?, fbRpdre indefentiettihd onigl ude 5- 6 nenber ed

het er oary gs hayi Lrogen atons. In certain enbodi nents,
hetAr2 i ¢ bg{%gtltu%easnf&i%ﬂrzh 1- 6C al kyl ), such as met hoxy.
Part cul quotoaf ues ROIR® Rk WdgInRyEhdHly sbrpyri Ayl and 4-
nethoxypyrldy 3-yl. tes further incl'ude pgdldyl gr oups

m

opt i onal I[¢0&§bst i tna@devuS lindependeiyabedsated fro agal £(RRHYC alkyl), (1-6C
parti cul ar met hyl pyrid-3-yl. Additional exanples

of B \Aher?l?}'@p?gg e@ﬁbw%ﬁtrz I ncl ude pyri mdyl- groups, such as
2-pyrim qgdisepd 5- pYhs Q- 6&|a1k3{1)0©-'tﬁ%]3| aﬂk;q}erat sisnmenbaed AEBbsyclShivingSiRking

In certain enbodi nents, 3-6 nmenbered carbocyclic ring. n
ot her en@éﬂgwtﬁr@,ormmop\(@ﬁ@ﬁ al kyl)0(1-6C allcyl), e.g., (1- 6C

2 Lo91) Cfonfr gl 205, B el S R, o

enbodi nemtideperehily slqetedrydm WhndlD;iasd unsubst i t ut ed or substitut ed WI t h

| k | kyl I cyl
par t1 cul 00| s Rt %mﬁ%@%@@ o og eyt |

3-met hoXypiieey! . A1né LA HQQﬁ&E&Hé&% iRfludes F, CI, Br, and I.
4- (et hoiycgrg}éonyl ) phenyl 171 'hocert a‘%% enbodi r?earlllts .Bis -(1-6

al kyl ) NR[09200Par t i Thd aannv‘%ﬂltﬁéﬁalkﬁ& Iamdeeddtﬁbimlvefemtdr @mrabwmlear or branched-
[ngNK/tza]Zl rc]:ha(x:lgrntlc%logalgnt % rocmbtoﬁ T2 1cals of one &)I(s%x% lorll% oS, EGSpectlvgly rEg:amples
include, but are not limited 1o, methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-methyl-1-propyl, 2~
butyl, 2-methyl-2-propyl, 2,2-dimethylpropyl, 1-pentyl, 2-pentyl, 3-pentyl, 2-methyl-2-butyl, 3-
methyl-2-butyl, 3-methyl-1-butyl, 2-methyl-1-butyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-2-
penlyl,' 3-methyl-2-pentyl, 4—meﬂ1yl-2-penfyl, 3-methyl-3-pentyl, 2-methyl-3-péntyl, 2,3-
dimethyl-2-butyl, and 3,3-dimethyl-2-butyl.
[00201]  The term "<1-6C alkyD)-(3-6C cycloalkyl)" refers to a saturated linear or
branched-chain monovalent hydrocarbon radical of one to six carbon atoms, wherein one of the
hydrogen atoms is replaced with a 3-6 membered cycloalkyl group.
[00202] Compounds according to the present invention have been found to be class 3
receptor tyrosine kinase inhibitors and are useful in the treatment of cancers, such as
hematological cancers (e.g., leukemias such as AML), breast cancer, colon cancer, gliomas,
fibrosis {including liver fibrosis and lung fibrosis, and :scleroderma.
[00203] It will be appreciated that certain compounds according to the invention may
contain one or more centers of asymmetry.and. may therefore be prepared and isolated in a
mixture of isomers such as a racemic mixture, or in an enantiomerically pure form.
[00204] It will further be appreciated that the compounds of Formula I or their salts may

be isolated in the form of solvates, and accordingly that any such solvate is included within the

scope of the present invention.



[00173]In certain enbodinents, Bis (1-3Callcyl. A particular value
Is ethyl. WD 2008/ 124323PCT/ US2008/ 058395

15 [00174] o ef@dap enbodi ments of Fornula I, Bis selﬁ@f,gﬁowﬁgg),
ORk, (1-3Qalkyl, hetAr2.and hetCyc4. In certain enmbodi ment s, _
sel ected from - OCH2C1-120C113, - OCH2CH2OH, -0CH2(cycl opropyl) et hyI,

2-pyridyl, 3-Pyrid 4-pyridyl, 4-nethylpyrid-3-yl, 2-pyritnidyl,
5-pyri m d¢4205h) 1/ 4§h@|cqremm9§ phFeraieel incladd prirmesrnEcaly apaﬁpw@leaﬁaﬁs thgreof.

B S e i o

al | cy1) Oldpt fecedstilQphdrmacO0ibdllyrddceptaide bAis andritdch mnbsuseful Boinkapmbdiates for
B is selected from-OCH2CH20CH3, - OCH2CH2CH, Af@—(ﬂ{ﬁfyclopropyl
'11/4 , DPEPATE1YSY PHIIE SoAPRe Af hermda gt Aeparatpyej gpantiomers of

- 0(341042%?%%#991113% thertal n enbodi nents of Fornmula t, Bis

het Ar 2. I'n certain enbodi nents, Bis a pyridyl ri ng or a

pyri m dyl[00206. [ Oﬁﬂ:ﬁ:ﬁqhhg tc enmmemsgﬂdj,oﬁiﬂ peeseist iofenfion mpudadel, a Bocass for the

sel ected Igpgrghgn R Xomptyund o§ Fgﬂlhg ilof a salt thereof as defined herein which comprises:
[00207] (a) for a compound of the Formula I wherein A is —I\‘I{-(CHg)n(hetCycT“), -

(hetCyc™), NHR*® or NHR, coupling a corresponding compound having the formuila X

I
[00208] wherein L' represents a leaving group or atom, with a compound having the
formula NH;(CHz)n(het('ch2a , HoN-hetCyc®™, NH,R'™ or NH>R'!, using a palladium catalyst
and a ligand in the presence of a base; or ‘
[00209] (b) for a compound of Formula I where B is OR”, reacting a corresponding

compound having the Formula ITI

[00210] with a compound of the formula RP-1.2 wherein L? represents a leaving gToﬁp in’
the presence of a base; or
[00211] (c) for a compound of Formula I where B is ORM reacting a corresponding
compound having the Formula ITI with a compound having the férmula R".OH in the presence
of a coupling reagent; or
[00212] (d) for a compound of Formula I wherein A is -O-(CHy)hetCyc®, -O-hetCyc™,

OR'® or OR"!, reacting a corresponding compound having the formula IV



pyridyl, or 2-pyrimdyl. [00182]1n certain enbodi nents of Formula I,
Bis 3-pyridyl. [00183] Conpounds of Formnula | include conpounds
wher ei N y@@)wogaRbet cyczb), 10 or r7 K L-R; [00184] A pEr/us2008/058395
-Z-(CH2)p-(hetC [00185]Z is O or NH, [00186]p is O, 1 or 2;
[00187] het Cyc2a is a 5 or 6 nembered hglt rocycl ic ring haying 1-2
ring heteroatons independently selected fromN and 0, wherein
het Cyc2" is optional |y substitutfed w Sone or nore RO groups;
[ 00188] het Cyca is a 7-12 nenber ep—<pi i Hor bri dged
het erobicyclic ring system hasrrg 1N2 7 offdat or ns i ndependent |y
selected fromN and 0, wherein h mi pnal |y substituted with
one or nore R 9 groups; [00189]R519 i ]RY1-X kW2 or (1-6C
al kyl )NRR"; [00190]RH i s (5-6C)cycl oal kyl R?subzétl tuted with NRR"
[00191]B|s ORh, (1-3Q) al kyl, or pyrld)jlv, WO :
20081124323PCT/ US2008/ 058395 16

[00213] . with a corresponding compound having the formula HO-(CHz)shetCyc™, HO-

hetCchb, HOR'Y or HOR!! in the presence of a coupling agent and triphenylphosphine in a
suitable solvent; or _ o

[00214] e) for a compound of Formula I wherein A is -O-(Cﬁgjnl1étCyc2a, reacting a’
compound of Formula IV with a compound having the formula MeSO,-O(CHa)yhetCyc™ in
the presence of a base; or

[00215] () for a compound of Formula I wherein R3 is hetAr’ and hetAr® is oxazolyl,

cyclizing a compound having the formula V

[00216] with a compound having the formula

N\_g S
1
[00217] in the presence of a base; or
[00218] (g) for a compound of Formula I wherein A is

HO
9t
e

[60219] and nis ! or 2, reacting a corresponding compound having the formula IV

s rsell

v



[00192] RI, R18, R2, and R4 are independently Hor F; [00193]R3 is H,
F or hetAr3; [00194]R5, R6, R7 and R8 are independently H or F;

[ 00195] eacyRofksizgszsndependent |y sel ected from hal ogen, pé&k;0986sks8595
al kyl'), (1-6C alkyl), OH and -00-60 alkyl); [00196]Rnh is (1260

al kyl)-01(1-6C al kyl), a 516 rrerrbered §t erocycle having a ring
oxygen atom or cycl opropyl ni et hyl ; 97l het Ar3 is a 5-6 nenber ed
het er oar \[{0220hg haw&g@@omdigwheﬂh&f@andﬁs i ndependent |y sel ect ed
from N and 0; and [00198] R and R' aregi ndependently H or

(1-6C) al kyl. [00199] The term "hal oge " as used herein includes F, O,
Br, and |I. [00200] The term"Cl-Cs % | as used herein refers to
saturated linear or branched- chaini Uaﬂnent hydr ocar bon radi cal s
of one to six carbon atons, respectively. Exanples include, but are
not |i ni qesk2ip, metdiydein ﬂﬁshl”or 2Janp IPO[AY lan adviiy groRcktingleous,Vih the presence of a
2- nethyl-l-propyl 2- butyl, 2-nethyl-2-propyl, 2,2-diniethylpropyl,
1- pentyl, a%B’éntyl 3- pentyl, 2- met hyl - 2- butyl, 3met hyl - 2- but ylI ,

2- et hyl tyl, nd- _ 2-met hyl-2- pentyl,
3- et hzl 1%0- e t§| @f%@@%ﬁdwﬂ{ﬂﬁ%ﬁl --gﬁmil, Pemty

2-met hyl -3-pentyl, 2,3 - dinet hy11-8Chikha nd .3, 3-di met hyl-2-butyl .
[ 00201] The term "-(1-6C al kyl)-(3-6C cycl faf )" refers to a .
saturated linear or branched-chai n nmonowal®#it hydrocarbon radical of
one to six carbon atons, wherein one of.l{he hydrogen atons is

repl aced w a 3-6- ered cycloallc r ou 0Q202 ounds
accor di né‘nggl he p Kt O o BALHISF %%é’oﬂgé‘ﬁ C$%Pf£ﬂ9%8v’%%cagﬁ@?éuqﬁvn
receptor tyrosine |dnase inhibitors and argpuseful in the treatnent

of cancers, such as henat ol ogi cal cancers (e.Jg.y, leukem as such as
AM.), breast cancer, colon carter N F?omas, §| s (including liver

fibr65|s and | ung fIbI’OSIS, T{i’c’ﬂl

RE  R° R4 S Rla
.~ R® RZ
] VI
[00224] wherein n is 1 or 2, and P? is H or an amine protecling group, with a compound

having the formula (1-6C.alkyDL? where L? is a leaving group or atom in the presence of a

base; or
[06225] (i) for a compound of Formula I wherein A is O-(1-6C alkyl)NR'R", reacting a
compound having the formula IV :
R? N RB
a H
B / N N R
Rs R R4 X R1a
R® R?
v
[00226]-  with a compound having the formula L*(1-6C alky)NR'R" where L* is a

leaving group or atom, in the presence of a base and optionally in the presence of a phase
transfer catalyst; or

[00227] (§) for a compound of Formula I wherein A is:



[00203]1It will be appreciated that certain conpounds according to the
I nvention may contain one or nore centers of asymetry and may

t herefore (@ RiLRaHed and isolated in a mxture of i SONEFSySHE SRS A
racem ¢ mxture, or in an enantionerically pure form [0020411t will
further be appreciated that the conpougﬁs of Formula | or their salts
may be isolated in the formof solvates, and accordingly that any
such solvate is included within the scpi of the present invention.
WO 2008/ 124323PCT/ US2008/ 058395 17 [00205] The conpounds of Fornul a |

i ncl ude pharmaceutically acceptable salt prereof. In addition, the
compounds of Formula | also includecothey salts of such conpounds

whi ch are not necessarily pharmaceuttcally acceptable salts, and
whi ch ma sefu « Nt i r r ands I Yl
conpoundgﬂg?stornu%%f?n%ﬂﬁ 6?E%é?%§2par5??%§ggﬁgﬁ%?bnerg&% ggﬁ%%ﬁ%%%w
of For.nulfarmula Y206] Accordi ng to anot her aspect, the present

I nvention provides a process for the preparation a conpound of
Formula | or a salt thereof as defined herein mch conpri ses:

[ 00207] (a) for a compound of the Forrmula I wh in Ais )

-NH- (CEL) n( het Cyc23),-NH (het Cyon., kaNHRI I, coupling a

correspondi ng conpound havi ngR{ he Nar nul a R7
B /__N /N R
RS RO RO Ria
R RZ

[00229] with a compound having the formula HC(O)P?® where P** is H or (1-6C)alky],
in the presence of a reducing agent; and ' )
[00230] removing any protecting group or groups and bptionally forming a salt.
[00231) Referring to method (a), the leaving atom 1! may be, for example a halogen
atom such as Br or I  Altemnatively, T} can be a leaving gfoup, such as a
: hyd.rocarbylsuifonyloxy group, for example, a triflate group, or an arylsulfonyloxy group or an
alkylsulfonyloxy group, such as a mesylate or a tosylate group. Suitable palladium catalysts
include Pd(0) and Pd(I) catalysts, for example Pda(dba); and Pd(OAc),. Suitable ligands
include rac-BINAP or DIPHOS. The base may be, for example, an alkali metal caquﬁate or
alkoxide, such as for example cesium carbonate or sodium tert-butoxide. Convenient solvents -
include aprotic solvents such as ethers {for example tetrahydrofiiran or p-dioxane) or toluene.
The coupﬁng of a compound of formula (XN) with HNR!’R!! can be conveniently performed at
a temperature between 0 °C and reflux, and more particularly atreflux.
[00232] Referring to method (b), the leaving atom L' may be, for éxample a halogen
atom such as Br, Cl or I. Alteratively, L' can be a leaving group, for example an
arylsulfonyloxy group or an alkylsulfonylexy group, such as a mesylate or a tosylate group.
The base may be,' for example, an alkali metal hydride or carbonate, such as sodium hydride,
potassium hydride, sodium carbonate, potassium carbonate or cesium carbonate. Convenient
solvents include aprotic solvents such as ethers (for example tefrahydrofuran or p-dioxane),
DMF, or acetone. The reaction can be conveniently performed at a temperature ranging from -

78 to 100 °C.



R3 Il [00208] wherein LI represents a |eaving group or atom with a
conmpound having the formula NH2(CH2). (het Cyc2a), 1-11N hetCyc2b,

NE2R1 or Nyobddss2dskz using a pall adium catal yst and a | p@Rieodsiiske
presence of a base; or [00209] (b) for a conpound of Formula | where B

is ORh, reacting a correspondi ng corrpo%d having the Forrmula 111

R3 R2 111 600210]with a conpound of thé formula Rh-L2 wherein L2

r epr esentl@0Z33] eavi Rgfegiingifp mathpd do)p fsseayphing feagens 48gy: boopny] itable|reagent(s)
for a co QEWJ 1 r i n [
corrpoundqﬁg%g%ﬁ{oﬁ{ or rrﬁ'ltge %&,ﬁ%&eﬁ#@e,%&%ﬁ%ﬁﬁ%vﬁﬁv% [ﬁéﬁtfe’ gir%_?grru gﬁ glde.
Rh- OH i n aplutic polesws eechat cthesdfop kxaxgple eagkytrofocmn). [ TE2E2%i00 parf ler coaveniently
conpound of, Formula | wherein,Ais -0- ) ~het Cye22, - 0- het Cyc2h, OW
or 01211,Pe¥f8%etdiaﬁ§teén@63rm8§?f@m¥i¢f59'@&%nﬁ' havi.ng the fornula IV

[00234] Referring to method (d), the coupling reagent may be any suitable reagent(s)
known to those skilled in the art, for example, DEAD and PPhs. Convenient solvents include
aprotic solventé such as ethers (for example tetrahydrofuran). The reaction can be conveniently
performed at a temperature ranging from -78 to 100 °C. | _
[00235] Referring to method (e), the base may be, for example, an alkali metal hydride
or carbonate, s_uch as sodium hydride, potassium hydride, sodium carbonate, potassium |
carbonate or cesium carbonate. Convenient solvents include aprotic solvents such as ethers
(for example teﬁahydroﬁnan or p-dioxane), dimethylformamide, din:;ethylacetanﬁde, or
acetone. The reaction can be conveniently performed at a temperatwe ranging from ambient
temperature to 100 °C. “

[00236] Referring to method (f), the base may be, for example, an alkali metal hydride
or carbonate, such as .sodium hydride, potassinm hydride, sodium carbonate, potassinm
carbonate or cesium carbonate. Convenient solvents include alcohols such as methanol. The
reaction can be conveniently performed at a temperature ranging from ambient temperature to
100 °C. _

[00237] Referring to method (g), the base may be, for example, an alkali metal hydride
or carbonate, such as sodium hydride, potassium hydride, sodium carbonate, potassium
carbonate or cesium carbonate. Convenient s.olvents include aprotic solvents such as ethers
(for example tetrahydrofuran or p-dioxane), dimethylformamide, dimethylacetamide, or
acetone. The reaction can be conveniently performed at a temperature ranging from ambient
temperature to 100 °C. '

[00238] Referring to method (h), the base may be, for example, an alkali metal hydride,
such as sodium hydride, potassium hydride, or lithiwm hydride. Convenient solvents include
aprotic solvents such as etheis (for example tetrahydrofuran or p-dioxane), dimethylformamide,
dimethylacetamide, or acetone. The leaving atom L} may be, for example a halé gen atom such
as Br, Cl or I. Alternatively, L* can be a leaving group, for example an arylsulfonyloxy group

or an alkylsulfonyloxy group, such as a mesylate or a tosylate group.



WD 2008/ 124323PCT/ US2008/ 058395 R3 R2 IV 100213]with a correspondi ng
conmpound having die fornula 110-(CH2)"het Cyc2a, FI O hetCye2b, FIORL

or NOR' i nywigheudahesgnce of a coupling agent and tri phenydphosiisesi n
a suitable solvent; or 100214]e) for a conpound of Fornula | wherein

AiS -0-(CH2), hetQ/CZa reacting a conpy 1_gund of Formula IV with a
conpound having the fornmula MeS02-0(Cl )" het eye2a in the presence of
a base; df0238b215] Refering ty I@@hqz;blﬁﬂ,dthﬁ 61 FaY abe fphexanpleRan j ajkali metal

Pt SRS Bk YRR I LA SATPRUTYIBH BRI o o
the pres &nydlexmlfe a (wasaiierdr sdl%ﬂ;l &1::(1@1): amotia s@brem@ wudh ods Ethemwuifar lexample
wher el n. tetra%ydrofuran or p-dioxane), d1meﬂ1y]formam1de dimethylacetamide, or acetone. The -
Ieavmg atom L* may be, for example a halogen atom such as Br, Cl or I. Altermatively, L} ¢an
be a leaving group, for example an arylsulfonyloxy group or an alkylsulfonyloxy group, such as
a mesylate or a tosylate group. The reaction is optionally performed in the presence of a phase
transfer cafalyst such as tetrabutylammonium iodide. The reaction can be conveniently
performed at a temperature ranging from ambient temperature to 100 °C.
[00240} Referring to method (j), suitable reducing agents include borohydride reagenté
such as sodium triacetoxyborohydride or sodium cyanoborohydride.
[00241] Suitable amine protecting groups for the above methods include ;xny convenient
amine protecting group, for example as described in Greene & Wuts, eds., “Protecting Groups
- in Organic Synthesis”, John Wiley & Sons, Inc. Examples of amine protecting “groups include
acyl and alkoxycarbonyl grouﬁs, such as t-butoxycarbonyl (BOC).
[00242] A compound of Formula II

B
I
[00243} can be prepared by reacting corresponding 2,8-dibromoquinoline having the
formula
L?
Br N R
RS
R4 = Rla
R? R?

[00244]




HO 1002191and n is 1 or 2, reacting a correspondi ng conpound havi ng
the fornula IV WD 2008/ 124323PCT/ US2008/ 058395 19 [00220]wi th a

compound h@y gk fornula n -P1  [00221] wherein it i spdy/@§0eki@8ds Pl
is an amine protecting group, in the presence of a base; or

[ 00222] (h) for a compound of Formula I erein Ais: (1-6Cal kyl-0
[00224]wherein nis 1 or 2, and P2 is Hor an ami ne protecting group,
wWith a cifdthd hausing atgatladiomnaatadyst IsuﬁltaaIPldﬁPﬂﬁ)Zs Whétbe): 8 RKOac)) and a

| eavi ng up o in th or [002 L), for a

compound ot femd for il BRETSAG or DRBORT RS inorkasetor i pithge Ghses or

conmpound eRaMpI8 Gant Bkalh Qh&ekIl éarbéﬁate or alkoxide base (e.g, cesium carbonate, potasstum
carbonate, or sodium tert-butox1de) in a suitable solvent (such as toluene or dioxane) at a

temperature ranging from about ambient temperature to reflux.

[00246] A compound of Formula IV can be prepared by reacting a compound having the
formula
P2
O NN R?
R3R4 A Rt
R R2?
[00247] wherein P? represents an alcohol protecting group, such as t-butyldim.ethylsilyl,
Wlth a compound having the formula
R NH,
VAR
Rﬁ_ RS
[00248] in the presence of N-bromosuccimide or N-chlorosuccinimide in a suitable
solvent (such as THF).
[00249] The compounds of the formulas (IT), (IH) and (IV) are believed to be novel and

are provided as further aspects of the invention.

[00250] The ability of test compounds to act as PDGFR inhibitors may be demonstrated
by the assay described in Example A. ‘

[00251] The ability of test compounds to act as FLT3 inhibitors may be demonstrated by
the assay described in Example B.

[00252] Compounds of Formula X are usefui for treating diseases and disorders mediated
by class 3 and/or class 5 receptor tyrosine kinases. In particular embodiments, compounds of
this invention are inhibitors of one or more of the class 3 receptor tyrosine kinases, for example
PDGFR and FLT3. For example, compounds of this invention are useful in the treatmen;c
fibrosis (including lung, liver and kidney fibroses), scleroderma, and cancers, including
hematological malignancies. ~ .

[00253] As used herein, the term treatment includes prophylaxis as well as treatment of

an existing condition.



R3 R2 1V [00226]with a conmpound having the fornula L4-(1-6C
allcyl )NR R" where L4 is a |eaving group or atom in the presence of

a base andwephbsonadty i n the presence of a phase transfgfrcabadoésivs
or [00227](j) for a compound of Forrmula I wherein Ais: WO

2008/ 124323PCT/ US2008/ 058395 20 (R3),, p3 n [00228]and nis 1 or
2,133 is (1-6C)al kyl, reacting a correspondi ng conpound having the
.formul a[@254] R3 BRahple? 29] intdtolagicd neligrantiss iimmudeh dof dmstamcs, leukemias,

10 PO 8 Bt A58 S AR sBbafat SR
opt i onal layd fraydlbng-fr Sadtinck 08ARd Iableicytid GeukemizE AL, (RMe fnb€oldeRvkdigia
atom LI ?RK/HB? éciafteo {Jro%r%{ge}lft?c i%ulrc]e%ig%?\?’m, chronic iymphocytic leukemia (CLL), chronic
myeloid leukemia (CML), chronic neutrophilic leukemia (CNL), acute undifferentiated
leukemia (AUL), anaplastic large-cell lymphoma (ALCL), prolymphocytic leukemia (PML),
juvenile myelomonocyctic leukemia (JMML), adult T-cell ALL, AML with trilineage -
myelodysplasia (AML/TMDS), mixed lineage leukemia (MLL), myelodysplastic syndromes
(MDSs), myeloproliferative disorders (MPD), and multiple myeloma (MM).
[00255] Particular examples of PDGFR—driven or dependent cancers which may be
treated with compounds of this invention include dermatofibrosarcoma protuberans (DFSB),
chronic myelomonocytic leukemia (CMML), hyperecsinophilic syndrome (HES), inobla;toma
multiforme (GBM) and gastrointestinal stromal tumors (GIST).
[00256] FLT3 inhibitors may also be useful for treating immune related disorderé such
as bone marrow transplant rejectioﬁ, solid organ rejection after transplant, ankylosing
spondylitis, arthritis, aplastic anemia, Behcet's disease, Graves' disease, hemolytic anermnia,
hyper 1gE syndrome, idiopathic thrombocytopenia purpura (ITP), multiple sclerosis (MS),
rheumatoid érthritis, Wegener's granulomatosis, type 1 diabetes mellitus, Myasthenia gravis,
and psoriasis.
[00257) Particular compounds of this invention are inhibitors of Pim-1 and therefore are
useful in treating diseases and disorders mediated by Pim-1, such as cancers suct.l as
hematological cancers.
[060258] Accordingly, another aspect of this invention provides a method of {reating
diseases or medical conditions in a mammal mediated by a class 3 and/or class 5 receptor
tyrosine kinase, comprising administering to said mammal one or more compounds of Formula
I or a pharmaceutically acceptable salt or prodrug thercof in an amount effective to treat or
prevent said disorder. ' )
[00259] Another aspect of this invention provides a method of treating diseases or
medical conditions in a mammal mediated by Pim-1, comprising administering o said
mammal one or more compounds of Formula I or a pharmacentically acceptable salt or prodrug

thereof in an amount effective to treat or prevent said disorder.



atom such as Br or |. Alternatively, .1.3 can be a | eaving group,

such as a hydrocarbyl sul fonyl oxy group, for exanple, a triflate

group, or i Biyiasiskfonyl oxy group or an al kyl sul f onyl oxyr/g¢06ssHsCh
as a nesylate or a tosylate group. Suitable palladiumcatal ysts

i ncl ude Pd(0) and Pd(11) catalysts, for,.exanple Pd2(dba)3 and
Pd(QAc) 7. Suitable |ligands include rac ‘él NAP or DI PHOS. The base may
be, for dR¥AeH e arT hamhsﬁsr "riecive camBBH ameansr arp larexptdel cempdung sthtpwhen

X ST TR SR LB S i L0

t et r ahydmpafticnlan drsr,-asp, @bndm:neior Gisoided medieted Hyea cle:u;p?. raegptof tydosireniioasad(ii)
of fornm a QH&V\A BNRI Rl I, can be conveniently ti)erfor\“r]red at a

t enper at GFeM rete@ra%@nraér PH% OF HNEF FBWETRP e RRFHgT dipease cppgition,
[ 00232] Re: efidobdig &lo?ﬁjebrwein(d@)deléyhﬁeloﬂaéﬂd‘fgor@t&%&ﬂe ﬁﬁ%t&?ﬁs of e perticular
exanpl e hal ogen at om such , _ . Alternat ly, be

a | eavi nghsgawuqamdﬁmn, @xinopdee densribgd Mesgitf onyl oxy group or an

pase” my BB 01 Faeienet 4 o atn e Fafhfy Rt GG fo RLRER an i

as sodi urihyefy eending @g&l oy Sich 8 the paHi SR CRtpRNAd, RliscPR! A9 8itidMand its
carbonate or cesium carbonate. Conveni ent sol vents incl ude aprotic

sol vent s Se\FElRY. 2 ideriisy @-g.repigik alipe mapmal imiesd of irpamendy buys cah psvarbaless be
DVE, or i onveniently perfornmed at a
emer at (o efehifiel SP6R R tiGE oo

2008/ 124 3MRBLT/ US2A084AFRBAAG 1Rl tefd ORIBhTAE T refers tng waomrdbdddad a_tj_m:r)al thahleas or

coupl i ng,reagent be any sui able reage fo t
oki || ed ik ofdevelppine & F7APeS 0spieg h&rrernprffr l%vﬁnwsm lg3ied dines
| ncl ude gpi0dde. R ¥RNERocS NS a%HBﬁﬁﬁteﬁflﬁélucﬁ}SQHiﬂh&st et mhydr of ur an) .

The reacfion can be conveniently pefforned at a tenperature ranging .
from - 78 [@026300C. P@@E@Aa]dﬁeerf dler pnwgpnt onvertidrochn( ob) ysed he comhmraﬁmﬁgmth one or

reagent nmm bIe re kno to tho dinth
e T or e ARSI B epRE HE oA B e Bt R Fbiet® et o
sol vent s a%héhotBsra ?ﬁuﬂ@ﬂﬁt Woikds b@)ﬂmhﬁ ok 8 h alTRekn® leEilsm Jihetisigact i on

can be conveni ent performed at a tenperature ranging from-78 to
100 C. [@H}Zéslj Ref ekempepnds ofideraventien may e agrainisteray bhany qopverdstd Apite g
an al kal i, r r n h

pot assi um %%gé%g&&%%%?b a? é&al]a(ﬁ),té grs]ogrgl?}’% car E&g‘l’r?an%%r ‘%%uesgu]ame or
car bonat &ascﬁlaﬁlv@ncbleﬂﬁnsdﬂhmﬁptcﬁ‘ derslaligle Bigr odhsoudadd ieagt e adibimisded in any
ethers (for exarrpl e.tet rahg%r of uran gor p-di oxane), dinethylformnmam de,
di met hy| SEBEBFRG @dmipstdye lebst | BAVCEES 485U\ EORIUGRR;| Gispersions,

per f or rregusgé s?ontsegg?@ﬁsats]?%fs I sfa&qefsr i aémnﬁ@;s, bgﬂg{?&ra& Ursﬁcﬁ eorﬁﬂ&lt&‘ms

[00236] Referring to net t he baseé may exanpl e,
al kal i metagilcohipdr m:hqncmr:ntsaommml s pbarmascusioa i p:cpatqtmw,@eg drdoerassmum,

hydri de, sodi um car bonat p Si um ar bon Sium car at e.
Conven: et S TEs SFRaitte B BSRoPEGac Hn Tt nae . HRG. o e Erhere
can be comuRmuendd ¥ REFddOHIRG bmﬁoﬁsaﬁimqreasfwﬂﬂ@aﬁdaﬂgr Rentibh @m@p&rsmtform
tenperature_to 100C. [00237] Referring to nethod (g), the base may be

for exanphi@bledpr Hieckon orrmﬁralronhﬁurh ehennesitiony foam atferthes asmectpd theogvanipn.

hydri de, SSi u u nat Si um arb at
cesiumc @ggﬂat e. n‘%géré\g&elhn?en so% v:["(h%cs’ t?‘%c?lres e“gverno 11(Prso vénk gamsl%c(?ﬁ{lcal

as et her Sorﬁlﬁcﬁitlcm(ﬁ’hﬁh Roin@iise3 AYdhPouldef Birmptad @Wﬁhnaceuucally acceptable salt
di met hyl f or mam de, di net h)gl acetam de, or acetone. The reaction can be
conveni eferephsed F@Feﬁé@fﬁ‘a‘% dbqve. eRRsie sbp i meah@lrer@arm%ﬂsﬁ%f@mwtm includes

t t
b or. HirSohodrRorp 80 E e Gt Mk Rl Bl B gl
pot assi uifidBgélr i de, Acoording lo mﬂlgrdﬁsrpdﬁ tHeomesnt anventsal pmmidss |anczhnprband of

aprotic solv n S such as ethal' (for ?xanPIe t et rahydr.of uran or
or a pharmaceutically acceptab ¢ salt thereof, for use in therapy, such as the

treatment of a class 3 receptor tyrosine kinase-mediated condition.



WO 2008/ 124323PCT/ US2008/ 058395 22 [00239] Referring to nmethod (i),
the base may be, for exanple, an alkali netal hydroxide, such as
sodi um hydwerduekizafet assi um hydr oxi de, 1ithi um hydr oXi de-Ris6650s58%%
hydr oxi de. Conveni ent sol vents include aprotic solvents such as
ethers (for exanple tetrahydrofuran or ,p-di oxane), dinethylfornan de,

di met hyl acet am de, _or acetone. The | eaving atom L4 may be, for

exanpl e d0F47bgen Xt epriadyembodiments, thy nyentjon wwéw&mmwﬂ of Koggifa per a
a leavin eI

al kyl sul g)on o%}l%r o%cg, Su%%lﬁt@e@ﬂ%%%éé@éﬁ%&a&ﬁ%rgggrat e group. The
reaction [Oﬁézﬁebt i on&d bqrtapeemb:rdmahts rth¢ hwegticageogdestd canmhasd ef Foamgd Eor a
cat al yst uch as t trabut |od| de. The reaﬂigﬁ%ﬁ can be
conveni e Wel?ﬁ‘ % o pase indhgyireagment g Pent '

tenperaty 0@69{)5 100%eﬂaﬁ9&ﬂ@dﬁﬁéxﬁ§ rth@&v&ﬁloﬁeﬁr@ﬂges(d éomp%ﬁh& 3PE6mula T or a

reduci ng agen i ncl ude borohydri de reagents such as sodi um

t ri acet oppyoractntiriesceptaiosiliuhereyfafiobsy oHbordageent pOgRredBurt abl e -

am ne pr ng gr,qu f qr th above t hods . i.ncl de any, conveni en
2 ne br SYEEP| ng oratBnkdD Lol MG, T BE s P lOEe R %’epmﬁ of
eds., " Prioteahing:r @ shipsadenti@lgadtceptaya shieshatof, dahimseVihl @¥ray, Stk as the
I nc. Exarrpl es of anine protecti ng groups include acyl and

al koxycaﬂ@@‘ﬁwt@?r%ﬁ%l'n@d@ﬁ'dﬁﬂ@l #ut oxycar bonyl (BOC) [00242] A

conpound r mul Lol r € eactd
cor osPoltZiP o s. Aetchaint o) RS SBch PP RBGHC R ok T RD e wse of o
[ 00244] V\Acbﬂi\panﬂaferbsrpﬂIladl arg Iﬂﬁﬁmﬁﬂtbahﬁ‘ﬂw&gtablhsaﬂt dreraolf,ain Re: manufacture of a

medicament to treat a class 3 receptor tyrosine kinase-mediated condition.

100272] According to a further aspect, the present invention provides the use of a
compound of F ormula I or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament to treat a Pim-1-mediated condition.
Examples

100273] The following examples illustrate the invention. In the examples described
below, unless otherwise indicated all temperatures are set forth in degrees Celsius. Reagents
were purchased from commercial suppliers such as Aldrich Chemical Company, Lancaster,
TCI or Maybridge, and we-re used without further purification unless otherwise indicated.
Tetrahydrofuran (THF), dichloromethane (DCM, methylene chloride), toluene, and dioxane
Were purchased from Aldrich in Sure seal bottles and used as received,

' [00274] The reactions set forth below were done generally under a positive pressure of
nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents, and the
reaction flasks were typically fitted with rubber septa for the introduction of substrates and
reagents via syringe. Glassware was oven dried and/or heat dried.

[00275] YINMR spectra were obtained as CDClz, CD30D, D10 or dg-DMSO solutions
{(reported in ppm), using tetramethylsilane (0.00 ppm) or residual solvent (CDCls: 7.25 ppm;
CD;0D: 3.31 ppm; D20: 4.79 ppm; de-DMSO: 2.50 ppm) as the reference standard. When
peak multiplicities are reported, the following abbreviations are used: s (Smglet), d (doublet), t
(triplet), m (multiplet), br (broadened), dd (doublet of doublets), dt (doublet of triplets).

Coupling constants, when given, are reported in Hertz (Hz).



WD 2008/ 124323PCT/ US2008/ 058395 93 [00245]usi ng a pal | adi um cat al yst
(such as Pd(PP113)4, Pcli(dba)3 or Pd(OAc)2) and a palladiumligand
(for exanpiye xagrzBl2NAP or DLPHOS) in the presence of a guyiahlspsiose,
for exanple an al kali netal carbonate or al koxi de base (e.g., cesium
carbonat e, potassium carbonate, or sodi,ymtert-butoxide) in a

sui tabl e solvent (such as toluene or_ di'0xane) at a tenperature

rangi ng from about anbient tenperat dxemple fef | ux. [00246] A conmpound

of Formula IV can be prepared. by~5g ' ound having the
formula R3 R2 [00247] wherein PZC({rhg“ EEE%HKEA%% al cohol protecting
group, syer7ap t - bThy kbilitpedhydnspcuyds ofvhishingerdionyto dnldbit D Gindbed PDGFR

formul a 5 [00248]in th resence r succi ni de or
N- chl oroé’gg HW’%ﬁ“&E“iﬁ aséeséaﬁ’)g‘b‘%’%g%wwgﬁ as THF). [00249] The
corrpoundszm Be f 95 080 as1s Gh DIMEN duppleBled b¥h 1862rRebbENEELA WRE: added

novel and are provi ded assfurther aspects of the invention.
[ 00250] The eadhi welt pf oiblack $6-wabheediuevdisie WatactPlates PREARCUbAl bk aGH78CHH CO,

be denon%cru%&tltgld for 6-8 hours. Plates were then washed and incubated with serum-free DMEM, and.

the cells were returned to the 37 °C/5% CO; incubator for 16-20 hours.

[66278] Compound teét solutions were added at a ﬁriai concentration of 0.5% DMSO,

and the cells were incubated in a 37 °C/5% CO; incubator for 1 hour, PDGF-BB ligand was

then added (75 ng/ml.) and incubated for 15 minutes. Cells were washed with PBS and fixed

in 3.7% formaldehyde in PBS for 10 minutes. This was followed by washing in PBé/O.Z%

Triton X-100 and permeabilizing in 100% MeOH for 10 minutes. Cells were -blécked in

Odyssey blocking buffer (LI-COR Biosciences) for 1 hour. Antibodies to phosphorylated

PDGFRp and totai PDGFRPB were added to the cells and incubated for 3 hours. After washing

with PBS/O.2% TritonX-100, the cells were incubated with fluorescently-labeied secondary

antibodies (goat anti-rabbit IgG-IRDye800 and goat anti-mouse IgG-Alexa Fluor 680) for an

additional hour. Cells were then washed with PBS and analyzed for fluorescence at both
© wavelengths using the Odyssey Infrared Imaging System (LI-COR Biosciences).

Phosphorylated PDGFR signal was normalized to total PDGFR signal. Compounds of this

“invention had ICs¢’s values less than 10 M in this assay.

Example B
Cellular FLT3 Assay
[00279] The inhibition of FLT3 ligand (FL)-induced phosphorylated FLT3 in human

RS84;11 cells was measured as follows. Cells were plated in 96-well V-bottom plates in
RPMI/10%FCS at a concentration of 1 million cells/well. Diluted compounds were added at a
final concentration of 0.5% DMSO for one hour. FL was added at a final concentration of 50
ng/ml, After a 15 minute incubation, the cells were pelleted by centrifugation and resuspended
in lysis buffer. Phospho-FLT3 was detected by standard ELISA procedure (R&D Systems;
DYC368). Briefly, after 20 minutes on ice, the lysate was added to 96-well plates coated with
capture antibody to total FLT3. Phospho-FLT3 was detected by the addition of antibody to
phospho-tyrosine conjugated to HRP. After addition of substrate and stop solution, the signal



by the assay described in Exanple A [00251] The ability of test
conpounds to act as FLT3 inhibitors nmay be denonstrated by the assay
descri bed wo Zewanpze B. [ 00252] Conpounds of Fornul a | agEyuseisuksior
treating di seases and disorders nediated by class 3 and/or class 5
receptor tyrosine kinases. In particul & enbodi ments, conpounds of
this invention are inhibitors of one off nore of the class 3 receptor
tyrosi ne viasrieasedf, A4k Exmppids PHEERImsntion Iegl IGs5gp veluamrissethas dfpddri ghis
of this |§¥ ntion are useful in the treatnent fibrosis (incl.uding

| ung, | i ¢&F*and ki dney fi broses), scleroderma, and cancers, including
hemat ol ogi cal mal i gnanci es. [ 00253] Agxaufigell herein, the termtreatnent

i ncl udes prophylaxis as well as treatnent of an exhsting condi tion. -
WD 2008/ 124323PCT/ US2008/ 058395 24 [00254]Exanp| f hemat ol ogi cal.
mal i gnanci es include, for instance, | em as omas -
(non-Hodgkin's | ynphoma), Hoggkin's_disdase (EWSO cal | ed Hodgkin's

| ynphona), -and nyel oma--for [nmstan N cytic | eukem a
(ALL), acute nyeloid | eukem a (AQL), N | ocytic | eukem a
(APL), chronic Iynphocytlc Ieukenla (CLL) chronic nyeloid Ieukenla
(CW), chfR2-(7 ypetoxyitnedake] hies n ReMH e gharingliatfeanine
| eukem a , ) T y
Ieuken1alé¢*%ﬁ, etoth of
T-cel l Ablehlo%éle;-xmr?;}gq Hrﬂel(km6@@7%%@dnwh®mﬁ6ﬂ%ﬁbms@§b,mmmgdmol)

| i neage | eukem a L1 nyel ocl | astic syndrones é

myel opr oMag epeled %0°(§3 sB@té@rlEn ? YlpfaP@“?rQ ate 3P 3 gy Q%ﬁﬁm(lwﬂs added and
[ 00255] Par.t e er.

oy o+ P SHARY AT SeAla BRI Htlbink $0aRbicAARRRIGH > RARSC Fac Ol
der mat of nﬁmﬁaawmmmﬁmadbﬁfdammdﬁdaﬁfpﬁésme Ifdsm:mred byydloion athy3G0cml of waer.

lrrﬁij't(iem)fﬂ% oéﬂlg%gg%ﬁn ‘léi C SyngiE‘rQé ﬁﬁﬁmggl i gbl ast,I%e L ed
[ 00256] F%Eén;c n&yet-y ek %na@xvé'm&s@eanu%eﬁé&u&te& utidef ?édh@&i i M gainaﬁ,'daéeeﬂe

di sorders “such “as bone narrow Transpl ant rejection, soll
rej ect i odesafed eompoundsyslageidenankyi.2¢ AfYspeldy v AP@I (-am/ariB8 asd 189.9 (M+1

apl astic ane di sease, Graves' disease, henolytic anem a,
hyper I gﬁ Hlﬁggﬁgﬁg%fttﬁat hi ¢ thronbocyt openi a purpura-(1TP),

nul ti pl e[geBer 0Si SSipBB: PrpauiEd Mﬂ(ﬁlhbmbﬁw%wmmq arfiine: A steady stream
granul omat osi's, type 1 diabetes nelll Myast heni a gravi s,

psori asi f f nifroeaBwiTRastaddbiosgh ém@tﬂﬂs Qwhlqu%(Zrmvbwﬁﬁxr@pmdme {5017 ¢
hi bi t f
I nhi bi t op é?@dmg:{ g):ﬂ %%3%3m@ﬂﬁ Qr €5 & MR ﬁe’rs O ré%%ng %%aﬁﬁn%ll a'ﬁgd

di sorder§ e , stth as canc effat 01'ogl ca
cancer s. tetrahydrofuran (445.7 ml) for 10 minutes. To the resulting degassed mixfure was added

lithiwm bis(trimethylsilylamide (561.5 ml, 561.5 mmol). After addifion, the resulling mixture

was heated to 60°C for 18 hours. The reaction was cooled to ambient temperature and diluted -
with 1 N hydrochloric acid (200 mL}). The resulting solution was washed twice with 500 ml of

methyl-fert-butyl ether. The pH of the aqueous layer was taken to 11 with 6 N NaOH and was

extracted with dichloromethane (3 x 500 mb). The combiﬁed organic layers were dried over

MgSO4 and concentrated under reduced pressure to yield title compound. (35 g, 78 % yield)

MS APCI (+) m/z 169 (M+1) detected. - |

[00282] Step 1C: Preparation of 7-(2-methoxvethoxy)imidazo[l.2-a]pyridine: A

mixture of 4-(2-methoxyethoxy)pyridin-2-amine (20.0 g, 119 mmol), 2-chloroacetaldehyde
(32.2 ml, 250 mmol) and tetrahydrofuran (100 mlL) were heated in a sealed tube to 75°C over 3
days. The reaction mixture was concentrated under reduced pressure and dissolved in ethyl

acetate. The resulting solution was washed twice sodium bicarbonate, The combined organic



[ 00258] Accordi ngly, another aspect of this invention provides a

met hod of treating diseases or nedical conditions in a manmal

medi at ed bywoao@ass33 and/or class 5 receptor tyrosine pEi/igs6s/058395
conprising adm nistering to said marmal one or nore conpounds of
Formula | or a pharmaceutically acceptafle salt or prodrug thereof in

an armunt effective to treat or prevent said disqgrder. [0Q259] Anot her
aspect ofayeH werp H{}%?Y%M&ﬁ%@mé%msntﬁﬁé%wewdlﬂqeémss}ge ¥gld &g cppound
medi cal =i| nprising

adm ni st(ei‘??gg %%H@tg?ﬁe ﬁel gg%njg?g?&% %ta%t&gf Formula | or a
phar macey¢d283] | y aBtap;ﬂAalfhenasalm a N-2-bbmephé¢rybrimodmamidenn Tanomitiure of 2-

effective to . treat or vent d di order

2008/ 124 FPRREFTGR3088 bR 9@%]{’ ﬁhﬁd%rd&l Bt &30 FErdidfie A
neans an daiiibhetBine OIoROUAN a&h@*o w@aad@dﬂbmysb@ﬁﬁﬂoﬂ%@ormemé 71d) 1163
need of such treatnent, is sufficient to (i) treat or preven

parti cul amel).s dhs gesulmgdndusn was stiaed while warmidk de ambispt temperuge ogernight.
receptor (hyr, é)sﬁltﬂl? n%lxﬂﬁ?s %ﬂ(}dﬂéﬂed%ﬁh Hﬁ‘:&eblcﬁ-ﬁgﬂa'té)@%@n}l)orlo% Eﬂlﬂﬁ%ﬁulfate
one or nore's articular disease ond , or

di sorder {1080 Lﬁl)] sddnllﬁdwcafﬁon@!ﬁ (tedtaml)tivd el mbdhe brgmnicelagy Mgl aliied
of the particul ar dji sease, condition, or disorder described herejn.

[ 00261] TRECTABR Mt 2k copealisse wader gpdueet Pgsstrg opield titly pompaypd aspamind (823
such an A SR e

parti cul g?pg? %%é\)ldMg%{%g?g%%cﬁggglﬂ(%l on anlg&flte%}?lssg%g‘?ldt%%?{et@he identity
(e.qg. WEP(@BGD of $tep 2R : piahlie p: canmixture of N-(2-

et ol e AU 8561 T R B S8 BAp L Ll
ani mal t Balbrdbeszeat . (l(ﬁ)Oaﬁll)rW§l§ abwele Y& k@it NgoeC Q'bﬁ@%%&sqgﬁ&ﬁé@%dcoolmg to

herein and i ncludes, but is not limted to, guinea pigs, dogs, cats,
rats, ni ée@bienhipmpstaiure gernight. ndhe sesulting migiupgywhainemved onto 2 kg of ice and was

[00263] v

b th one ey o ALRLERERAL G But A e BE e PN AR i
conpound dlommméth:hreot The eombmaah ar@nicalagdre nndr & eriad @uérd Mglstj)atanm:roh&nbyted
the sane o iffere Panl sm of action. [00%{}0@] Corrpound

the invef® ecsﬁ BESSHEh Thedeiiag spljdswsre Somwmist ek leheX@"le@ ?q%oélds
t he gast log, RS

| ungs, n&gtﬂag%ﬂ?e%ﬁ (%?E({/gigfgl}ﬁ%t%r gb ﬁlgir %%jr%nésgd{asﬁéa): imgréégerma 2 and 226 ,
conpoundéMrrhpf ershasdidpe) detentesd i n any conveni ent administrative for m

gy?uptsabi@ﬁg%pom%%gpt ; eS| Sy ls%t " ns, di spr SIE‘rC‘)?&E"' ﬁg&&@ggﬁg& .

conposi t pams- omie.ys gozntﬁmal)%ﬂr@ﬁa@ﬁb@l ﬁmma&( |45 InRn & a5 BER th GBD°C for
prepar atl ons dil uents, carriers, p H nodiTi ers, sweeteners,
bul ki ng 89 h@ﬂs aﬂ&lﬂfrasruﬂm m&@mrpw@%a@@mdsontofloﬁa eficeragtl 100 ml water. The

adni ni st pation iS85k atodt RS fOIRAR #1% s&ﬂr% v‘!éé'r% kD& ?otﬁél!frl & tﬁ{%%o@[;}c%d.

sol ution Or suspensron form Sul 'on or “i nfusion.
conposi t (dhg, BOr%];&elﬂ)JrMBeAPGB pec28epi2ss, hahdl Iﬁﬂem+bbf Q2B S AE camnbihatipn)

to anot hgétegés ect, the present invention provides a pharnmaceuti cal

[00286] - Step  2D:  Preparation of 8-bromo-2-(7-(2-methoxyethoxy)imidazol[1.2-

ajpyridin-3-yl)quinoline: A mixture of 2,8-dibromoquinoline (22.4 g, .78.0 mmol), 7-(2-
methoxyethoxy)imidazo[1,2-aJpyridine (15.0 g; 78.0 mmol), Pd(PPhs), (4.51 g, 3.90 mmol),
K2CO; (21.6 g, 156 mmol) and PA(OAc); (0.876 g, 3.90 mmol), dioxane (312 mL) and water
(3 ml) was heated to 100°C for 18 hours. The resulting mixtare was diluted with

dichloromethane (500 ml} and filtered. The filtraie was concentraied under reduced pressure
and to the resulting oil was added ethyl acetate (100 ml) and methyl tert-butyl ether (100 ml).



conposition, which conprises a conmpound of Fornmula | or a
pharmaceutically acceptable salt thereof, as defined hereinabove. In

one enbodi werdes/i2li@3 phar maceuti cal conposi tion i ncl udespdhesoeipessd
of Formula | together with a pharmaceutically acceptable diluent or
carrier. [00266] According to anot her aspect, the present invention

provi des a conpound of Formula |- or _ a phar maceutlcally accept abl e
sal t t heri@6fresuittng mixhirg yag Hisyed gyemighb nFieationto qotlegi thasssuling solids vigldedthe

5L T U S DEA RS T2 9L R Oy 0 e 0 1) of o gcn

i nvent i onlefertadi des a conmpound of Formula I or a phar maceuti cal | y

FSESBL AR s Sl Al b0 S
ain FEFTES e ‘ -
Formul a lgRkigh- pbﬁaﬂﬁ&ﬁﬂgwaﬁaﬂp@f&ﬁmealbwbé@ia%e t hegféafn of ergoﬂ%%s' ﬂ&ssed

the treatmént of Ti1brosis. [00269]Tn certaln enbodi nents,
i nvent i orihlpu@v ﬁdmmec«@fnﬁrbcmb aﬂ%m«:thoayathw)-amgm[h&@h!mdma3~ylgqumollne

t abl f th t . t f I
605707 AT B2t SRl D e st B-AmiSor bR Menbariis 1O 8P S0 R 364
conpound ngholl,0C&U0R (0.1045 &, pmaumawgl B@UAc)za@qnpn'ﬁlgl 9.058b1 nihel) @ed irac-
for use in thera s the treatnent of a Piml| -nedi ated

cond t 1 o DRG0P F A ahoAy mres hriaieRel THaEtS miesp e e was heated
i nvent i o, B gﬁq ﬁﬁsl gl ﬂﬁuHSQ‘hQ a‘ﬂt)wg&) d*]:'écﬁ‘ t!) faﬂ:([: bicht temoqera‘fure and

phar maceutic y acceptable salt thereo¥j I'n t e manu ture
nmedi canerichtcrometbate wasciddsd 31'11313513;111@ B0 myimaad, e Iks'smm@ﬂmm'e atas diltered and

conditio 0272] Accordi n furt aspe S
vent i o lgReIEe saneeiero e e &) NS () mi s041
phar maceytfgplidisct@ccept abl e salt thereof, in the manuf acture of a

medi cament to treat a Pim 1-nedi ated conditi on.
[00288] Step F: Preparation of

N-(pyrrolidin-3-yl)quinolin-8-amine: To a solution of (S)tert-butyl 3-(2-(7-(2-
methoxyethoxy)imidazo1,2-a]pyridin-3-yl}quinolin-8-yiamino )pyrrolidine-1-carboxylate
(0.127 g, 0.252 mmol) in dichloromethane (2 mL) was added trifluoroacetic acid (0.389 ml,

5.04 mmol). The resulting mixture was stirred for 2 hours at ambient temperature. The

dichloromethane reaction mixture was concentrated under reduced pressure and then diluted

with dichloromethane. The resulting solution was washed twice with saturated sodium

bicarbonate and twice wifh a brine solution. The organic layer was dried over magnesium

sulfate, filtered and concentrated under reduced pressure. Purification via flash column

chromatography (40:1 CH,ClyMeOH to 20:1 CH,Ch/MeOH to 10:1 CH,ClyMeOH)

produced the title compound (53 mg, 52 % Yield). MS APCI (+) m/z 404.3 (M+1) detected.
Example 2

NH
N HN“'Q ‘
—0 7
~Oher)
0"\ « |

(S)-2-(7-(2-methoxyethoxy)imidazo[ 1 2-alpyridin-3-yI)-N-{pyrrolidin-3-yl)quinolin-8-amine

[00289] Prepared according to the procedure for Example 1 using (Sj—tcrt-butyl 3-
aminopyrrolidine-1-carboxylate in place of (R)-tert-butyl 3-aminopyrrolidine-1-carboxylate
MS APCI (+) m/z 404.3 (M+1) detected. -



Exanpl es [00273] The follow ng exanples illustrate the invention. In
t he exanpl es descri bed bel ow, unless otherw se indicated all

t enper at ure® Aot forth in degrees Cel sius. Reagent spa®I€008/058395
pur chased from comercial suppliers such as Al drich Chem cal Conpany,
Lancaster, TCl or Maybridge, and were ed wi t hout further
purification unless otherw se indi Coé . trahydrofuran (THY),

di chl oronet hane (DCM net hyl ene chl IH‘}H)‘: tol uene, and di oxane were
purchased from Al drich in Sure seal bottles and wsed, as received.
[00274] The reactions set forth bel ow were done IIy under a
positive pressure of nitrogen or argofN a~drying tube (unless
ot herwi se stated) in anhydrous sol
typically fitted with rubber\ﬁm /fo th
and reagents via syringe. G assware as o
[ 00275] | HNNER spectra were qQbt.gi

sol uti ons (r@p@@ém%%ﬁmﬂﬁ

resi dual gelogent (GfRE13:a:7. ;t&ﬂﬁhﬁﬁ%@#mﬁg}é&E@Ehnm%:%ldéﬂycﬁpm 8-
d6- DMBO. 2. 50 ppn) as the reference standar en pea

mul tipli ﬁﬁr@dqlan@mee%aeﬁrbédbhﬁfh@ GO0, 128\ mgaoalabd emdaqumﬂs?'?ag &3 ysmuiol) gvas
(singlet)

(doudl et 5pSuet i BeBlomoan G ERES et el € oy i RE BHE e

when gi vems tRicdodfioft ®6C iand kgt- bﬂtylﬁ:lﬁbiodun&@lsﬂane (4.94 g, 31.8 mmol) was added.
20081124323PCT/ US2008/ 058395 27 Exanple A Cel lul ar PDGFR Assay
[ 00276] TH&® a8t yWas Sfemﬁipezﬁwghw fgpignt Wﬁteﬁ tl thenipsrtitioned between

PDGF- i nd r t

corl o | ARSEhReRBARE! iR aRid BSu ARACIARE B MRt TRURBul Lt
serum weﬁ\hl-mﬁixe dl‘ltfbomd‘fﬁizﬂ@l, | filefedaand| @nkelﬁﬁ’sedehﬂeraediﬂceut tpletsmrre phafiention
Pl at es wer ed |n bat oy for urs at es
rer 6t heriac g o 50 G ibees P Bah e io s Bhel:b ohpiacy
ver e r et WdRRlorh&hirdy ? %a@&%%@s%@@uﬁ%gfedfﬁédu%@as%g Jours.

[ 00278] Conpound test” sol uti ons ver e added at a f| nal concentratl on of
0. 5% DVB(®028hH t heSisel | sBuer dEi-Bdis ety YOy 1EDA )

for 15 niiegmend griavEniEiuiis, @g T éﬁdél 5 B
f or mal dehigd@rdus TRES26 @il)hihded aiin@Ssphdidics A, f@ﬁér@b@l@ldlys w3 Pbiagkivni tert-

PBS/ 0. 2% Triton_ X-100 and perneabilizing in 100% MeQH For 10 m nutes.
Cel | s wePBlopldgélad gi he-omaalbyahadsieri dhe pelpfien wey stircdrt & dey T méaggs, then

for 1 ho

wer e addeg @%dhéﬁgﬂgﬁste}ng %@?\%@%ﬁéﬁh ?glrtg:%;ﬁ% 33 g‘ty%?thﬂg %goﬂﬁ)@:ﬂﬁ% s
1135/ 0. 2%arbaliehydX {300 g, thmoel) saveded.i Tioadeadiod wes tstirred at ambient temperature
e oo SO lal AR QAR o B el B Ve, e
addi ti onglixdlRivas Seteld S ‘éﬁﬂbfén{ heipet@abes Whbl a%@%q@ﬁ”ﬁltéi‘&ﬁ' YELHhebiBfiate was

fluorescence at both wavel engt hs using the Qdyssey Infrared 1nmagi ng

Syst em ( eshedrvith @Q@B’]eﬁb@sﬂpd f%ﬁlé;@tﬁowgq @d@@e@g@:@m@m ueder vacuum. The
oS oS8 L R ROk R ERR AR Plo SR nbBNESh AL acde.

The mixture was stirred for 1 hour and then ﬁltered The filtrate was concenfrated under

ducti on of substrates
ed and/ or heat dried.
0

vacuum to give 3.12 g, 95% of the desired product as a mixture of cis-trans isomers.

[00292] Step C: 2-(7-(2-methoxyethoxylimidazofl. 2-a]pvr1d1n- -Vl)qumohn- -ol: (E)-

8-(tert-butyldimethylsilyloxy)-2-(2-methoxyvinyl)quinoline {1.90 g, 6.02 mmol) was dissolved
in a solution of THF (20 ml.} and water (3 mL). N-bromosuccinimide {1.13, 6.32 mmol) was
added to the reaction mixture. After the reaction was judged to be complete (monitored by
MS), 4-(2-methoxyethoxy)pyridin-2-amine 1.01 g, 6.02 mmol) was added. The reaction was

then heated to reflux for 5 hours and then cooled to ambient temperature. To the reaction



Exanple B Cellul ar FLT3 Assay [00279] The inhibition of FLT3 |igand
(FL) -i nduced phosphorylated FLT3 in human RS4; 11 cells was mneasured

as foll owswoebd/gesnere plated in 96-wel |l V-bottom pl at egciiis2008/058395
RPM / 10%-CS at a concentration of 1 mllion cells/well. Diluted
conmpounds were added at a final concentghation of 0.5% DVbO for one
hour. FL was added, a final _concent atlon of 50 ng/n After a 15
m nut e | AREREE W ddﬁiég E?O\kiﬁeéraB agpeiyyy flperer ¢ T&@at’[{héﬁeaéﬁ‘epmlxmm
resuspended sifeh xﬁmbfeﬁef tfeﬁg;emﬁppﬁﬂ hOncFHﬁd\ﬁ?ea HRiCHRE Water SERNAB e was
ELI SA procedure (R&D Syst ens; . Briefly, after 20 m nutes on
ice, the ehmadewmsl @d@mdpsﬁ @0@86 demorqshdhm ddia cenibined- hrgavip tphiase was drled

anti body ,t a.t ot KL L ) e cted by.the.addition.

ant | body 8N 6DEe: iesL ARERAsed Ipdkh Fe e Ry e Y e R b
substrat Qlaﬁﬂdhﬁ)hﬁib Yl El0fing tﬁm Shdigd! oA 00 % EtOAc to 10 % MeOH (w/ 6%
2008/ 124323PCT/ US200 /058395 28 was read at A450. Conpounds of this

i nvent i oAVEEDIEESdcdo obipingd0 mxef thewdgsiradprofngt as & idsobidsay. Exanple 1 -
(R -2-(7 t hon )i m 3JH I i gl N3 I

| ol ToERIE i ne ST obe o) 1EEEASE .84@ilf’ép(grn%t@%%’mﬂfoﬂi%%f%n*.
2-chl or omqmelnmswmmmmmm u AZ—‘!@?X(thethmfyeﬂmxy)mndazo[l 2-ajpyridin-

(55 o nohkefRSe ibd & fia%sf” By hyaroRspiperdine-| ooy lat
2- et hyl pg opRn-2- gloate ﬁ:ﬁéiﬂ%gheré%o?plﬁﬁ{@'(b oHes & @qga,aﬁﬂn&lﬁeand hethy!

resul ting m xture was stirred while warm ng to anbi ent tenp over
hours. Theodiesgleriylate (0.0211mel, AdS4 aomek waracentbingdl ér anhydwwe d HIt @sm&h e The
foll owed _by.dilution wth

Lot oot ottt bR Vel by ABEER (TS ahe el B Sl FONE Ing

| ayers weyashedrivihl soneited ISTRO AL GERE dtiddatNRES ) I kerb® GHE e6hdehiteasd ihder
to produce the desired conmpound as a gol den oil %é;).z 97 %yield)

M APCl fedpcsd zorespgieand Tiwo, mgsidwg. 1 was — pulied sdgo ‘éte{le&hromatography
00281] S (o)
L0020L) Y623 Bag s o oL IBNIISNY S o 90 55 o
2- chl oroddsn(eﬂprmhlhmswén'd»m;e)sﬂyel di ne (50 17 g 267. 4 mml) ‘Pd2dba3

5 099 1Q. 7. T

(4.897 ¢ Qiﬁ %28 rn |
tetrahydl aflan (4 P? Fﬁ) & pl Ll XY g n
m xture YRgvRANSAN: | ThAkTbREEE E(Fl!i @@8@2’ |n§' Ult hﬁﬁ&lﬁj%é 5@%50 msoluﬁéﬂ- o§tert—

mmol ). After addition, the resulting mxture was heated to 60C

hours. Thetyl eactHHb(V- %@C@weﬂmxfbndm[éﬁtalpmﬁ-ed)tlmleolah%l-yicwvlll?!l@ddlne 1-

WItthh The resu L ol n_.was
wshed + SRECORRE ICEe 30550 iath PeipubRidiip (Lol ab SordfSramient
agueous @Rt tEEpdiateeN theo rekdtion hﬁxtﬁrel\lwfaacadn@dﬁciaﬂe@auﬂxﬁ raigb& piséuie and
di chl oronet hane (3 x 500 ml). The conbined _organic | ayers were dried

over MySeRrtiHEdcRshwes 41%1"{1@81176%%? andopferaigd py r el hegOrgand¢ dpven wasewashed
corrpound &33%1&19311 J &aﬁ@@;%q)brp{@ ’c‘ﬁlﬁg (rﬁaz?sorﬁf Zﬁlt&@:ﬁ aglh/l%%)lceﬂﬁﬁtg& tuﬁger reduced

[ 00282] St ep reparatiion o
7-(2-met bxmﬂrh&he)nesrddawai puPfiedayip\taishl icolamA chrothatogragy (40:1 dichloromethane

4- (2- met haoxyet hqx i -2 (20. 119 nmmo] ), ..

5 Shi or oAMEVEI ROV by S5Ot R IOT e A i ialArame BaRsgRDSD
ver e hea}aﬁa%deﬂléoftﬁgabﬁﬁeﬁééﬁﬁd EQnpod OWE ABCHAY $n/z 080 (1926 depRiedl Xt Ur e
was concentrated under reduced pressure and di'ssol ved in ‘et hyl
acetate. The resulti.ng sol ution was Exasipdett t wi ce sodi um bi car bonat e.

The conbi ned organic- . . , C
"NH




WO 2008/ 124323PCT1US2008/ 058395 29 | ayers were dried over MgSO4 and
concentrated under reduced pressure to yield title conmpound (23.5 g,
quant it at i we Mesal2eizz M5 APCI (+) na/z 193 (Mtl) det ect edecTyO288B33kS0eP
2A. Preparation of N-(2-bronophenyl)cinnamam de: To a m xture of 2-
br omobenzenam ne (200.0 g, 1163 nnnl) yrldlne (188.1 m, 2325 nnDI)
and dry ronetl a ne ﬁg% ded sl ow nar

chl or i de%@%f rgEE repp S g e g TESEwIE et @ﬁe&r utyl 3-
whi | e war )

WS vashao ﬁ%ﬁ?ﬁ?ﬁ?‘i‘)ﬁ‘?‘%ﬁ?ﬁ I oSt ‘9*** ?S%%ﬁ%“*&“%??ﬁfﬁ%‘a% .
(1000 . m WS &EGI (i hizcd@p BdWaitlgdgtgded m ) and brlne (1000 ml). The
organic | ayer was dried over MjSat ang conf%ptrated under reduced
pressure to yield title conpound as a & 3 172.3 gm 98%yield) M
BSI (+) nk 224 and 226 (M+1l of each isotope) dete [ 00284) St ep
23: Preparation- of 8-bronoauinolin-2(11D-one: Nire of N- ( 2-

br omophenyl ) chut amar ni de (172 3 g, 570¢ \—nal) Iun1nun1ch|or|de
(456 g, 342 mmol) and clal ofo engf ( Q60 wer e al lowed to stir
at 100C for 7 hours followed by c temperature
overni ght. The resulting m xture was poured ©2 kg of ice and was

al  oved to wagy-tpambiheRetioRReIBEA 8- QMeTdint3-ROE-(pykbRdih 8SHbdBnoline
m xture was extracted wi th di chl oronet hane. The conbi ned orgﬁnlc

| ayers wi9®Ifli ed Bieprrefrssemrdigsdocihndeercdatectyr divaapler & desined Forled-dulyk 3-

were vaoNR8pREglifRe SRERALE L bRl Mt el Thy B GRERGE R
(+) rn/zhﬂ?AP@hdﬂ%@ﬁ40&EINBﬂ)éﬁahaisotope) detected 1002851St ep 2C.

Preparation of 2.8- dlbeﬂDCUtan|InﬁBP nlxture of 8-bronoqui nol i n-
2(11-0-one (5 g, 22 mmol ) and phospHSMPY ¢ broni de (13 g, 45 mol)

was heated to 140C for three hours. The resulting mxture was poured
onto 100 g of ice and 100 mMl water. The m xture was sfirred for 1
hour and the resulting solids were filtered to vyi the title

conmpound. (5.1 g, 80 %yield) M5 APCI
each i sotope conbi nati on) detected.
8- brono- 2- ( 7- ( 2- met honet hoxy) i m da
m xt ure of -2, 8-di bronoqui nol i ne 1), 7-(2-

met boxyet boxy) i m dazo[ 1, 2- a] pys . .0 mmol ), Pd(PPh3)4
(4.51 g, 3.90 mml), 1GCAB (24 6 g, 156 mmol ) and Pd(OAc)2 (0.876 g,
3.90 mmol ), dioxane (312 nalL) and water (3 ml) was heated to 100C for
18 hours. TRe Tr(@ddethoxigthexwmidazafha- aﬂpmdmﬂvlh&(a (@ipstidinrlavhethoxsisuineling

m) and f t
pressure @2&? o] th%ltéﬁ%lg% %@ﬁ%ﬁﬁﬁéﬁﬁe 1—89&?% Ié?fé}?%nﬂ Q é‘fjéﬁl %Ua%:rﬁlggnat )amme-
and met hytotdcesdt2-tpieyidire2-fBeth{rb0 0 Mi$ APCI Wn1/z 447.3 (M+1) detected.

2008/ 124323PCT/ US2008/ 058395 30 The resulting m xture was stirred
overnight. Filtration to collect th@kﬁmﬁh?lng solids yielded the
title conpound (22.2 g, 72 %yield). M5 EST (+ gz 398 and 400 (M+1
of each isotope) detected. [00287] Step 2E: Preparadti on of
(S)-tert-butyl 3-(2-(7-(2-methoxyethoxv)i m daz

al pyridi n-3-vfiquinolin-8- ylanino)pyrrolidine-l-carboxylate:-A stream
of argon was passed through a nlxtur,Nq 0

8- brono- 2- (7- (2- met hoxyet hoxy) -i m fla
(0.100 g, 0.2511 nrnol), (R -terg=Rutyl 3 byrrolidine- |
-carboxylate (0.05537 m, 0.3 ranol ), (0.1145 g, 0.3515
mmol ), Pd(OAc)2 (0.01127 g, _( 05022 mt nol ) and racBI NAP (0.01564 g,
0.02511 mmol) in tquene (! ) for 15 nlnutes The nlxture was
heated to hethagyethony dmidTrodl.2q -

anbi ent . ratur and di ch orernefha ‘ d- Af t stlfrln E
i nut os, IPREET Soul BeRga Pl QT TP eReas %Wpﬁm uping &FﬁPBf°R}a%‘e Shotte-
protected piperidin-3-ylmethanol. MS APCI (+) m/z 433.3 (M+1) detected.

+) 286, 288, Hand 290 (ML of
Step 2D: Preparation of
di n- 3-yDqui nol i ne: A

i clin-3-yl)quinoline




[00288] Step F: Preparation of

(R)-247-(2- met hoxyet hoxv)i m dazo[ 1. 2- al pyri di n-3-v1)-

N- (pynt | i dwo-2808viBgizs nol i n- 8-am ne: To a sol uti on of (S) -g@trts2ugioyssos
3424742-

met hoxyet hoxy) i m dazo[ 1, 2- a] pyri di n- 3- 35I4) qui nol i n- 8-yl am no) pyrrol i di
ne-.1-carboxylate (0.127 g, 0.252 mol ) 'in_dichl oromet hane (2 L) was
added trifluoroacetic acid (0.389 nExammed mpl) The resulting

m xture was stirred for 2 hours at ambient g enperature. The

di chl oronet hane reaction m xture was concem{rated under reduced
pressure and then diluted wth dichloronet e. The resulting -

sol ution was washed twi ce with saturated m bi car bonate and tw ce
with a brine solution. The organic |ayer was i ed over nmagnesi um

sul fate; fi.ltered and concentrated und ‘
Purification via Rash col um chronmat©g 40:

20:1 C1-12C12/ MeOH to 10:1 CH2C12 @ he title econpound
(53 ng,” 52 %Yield. MS M (+%,uiz A )~Het ect ed. Exanple 2

(S)-2-(7-(2-met hoxvet hoxv)i m dazo fl .2-al pvridin-3
-y1)-N-(pwrol i di n-3-vOqui nol T r-8-ami ne 100289] Prepared according to
t he procedu$£8-BAaabi d Jdctans3 -plgx(IS-(A-@rmethatvethogy)imidazo[1.2-alpyridin-3-
am nopyrrolidi ne-1-carboxylate in place qf (R -tert-butyl

3-ami nopyrrolidine-I-carboxylate Ms OB Trilz 404.3 (Mr1)

det ect ed[pp296) 2008pA24r3e dRGIiNSRIRSHBSRRE 0B EixdR4ABB uSind the amine-protected 8-
2-(7(2-nriethoxyethoxy)imdazo 112-a ' Teri

dm 3- v1) agebiqyriott-2-d]ogtan=3yelo MY 48ChO ) imee 445.2 (M+1) detected. :
[00290]StepA:8-ftert-buty1dinethylsg%%hﬁ§ggquinoline-2-carba|dehyde:8
- Hydr oxyqui nol i ne- 2- car bal dehyde (5. g, 28.9 mmol ) and i m dazol e
(4.32 g, 63.5 mol) was dissolved i (50 I'nL) under

an atnosphere of dry N2. The rea “on) n cooled to 0 C
and tert-butyl ehl orodi net hyl si e . .8 mmol ) was added. The
reaction was stirred overni ght/” at™~=ahbi e erature, and then
partitioned between dichl or gnet hane and water. The organic | ayer was
washed with water and aquedlds saturated NaHCO3, dried over Na2SO4,
filtered ﬁfﬁ-gﬁ@%@ﬁbﬁ%&}%&%ﬂﬁ&orm‘ L6608 § B3R 6rin-BW dxh1-5 i BhYibRpan-
fl ash chromatography (2Z: I Hexanes/ dichl or orret hane tollTowed by 1.1
hexanes/ dichl oromet hane) provi ded 6.1%nige 78% of the desired product
as an oi . . . .
[00291] Sh@ggm( E) - sEEPEPY 25GT4ME Rt PGPSR fPoRYAraRe ¢ Hsing DWaRpOPHIE sy
I nol i neprdiidaoxyimb dﬁﬁéﬂﬂh}ﬁ nPhes V9 MPaTY £therinde (bB-19detdotedl 1. 5 °
nmol ) mag(%%ipended ?%ianhy rogg THE (25 ni,§ under aé&EEZDsphere of
dry N2. After cooling to O C, potasExampledft but oxi de (1.41 g, 12.5
mmol ) was added. The solution was stirred at 0O ; fqﬁ&5 m nut es, then

war med to anbient tenperature. After 15 m nut
8- (tert-butyl di methyl silyl oxy) qui noji
nmol ) was added. The reaction was i
overni ght, and then concentrat edfun Di et hyl ether (200

inL) was added, and the mixturk& anbi ent tenperature
for 1 hour and then filtereg—The precipitaté was washed wi th di et hyl
ether and the filtrate was-goll ected and concentrated under vacuum
The resulting residue, was, di t%Iy in).di et hyl..ether (50 ni)..to which
hexanes (50 i) weS™atye: H-REOr € was - St red 1 or 1 Hout—and
then filtered. The filtrate wasyeRUReAbkabegmiHHder vacuumto give
3.12 g, 95% of the desired product as a mxture of cis-trans isoners.
[ 00292) SIM30L]: Prepared according to the procedure for Example 3 using the appropriate amine-

o (1 or - BERGTANTERTT IR e Pt M AR POy PR Rt T AR o0,

ne- 2- CAr ehyde (3.00 g, 10.4
red atyambi ent tenperature




32 mixture was added 10 ml of 1.0 M tetrabutyl ammonium fluoride in
THE The reaction m xture was stirred at anbient tenperature for 1
hour and t@{@boslidzuded With water. The m xture was extragsdgdsibddisshs 4

i sopropyl acetate: dichloronmethane. The conbi ned organi c phase was
dried (sodiumsulfate), filtered and cqndensed under reduced ,
pressures. The residue was purified by | ash chr omat ogr aphy, el uting
with gradient from 100 % Et 0Ac to 1@Ex%nipdOtll (W 6% NI 140H)/ Et OAc to
obtain 700 ng of the desired product as a red solig. [00293] Step
Ditert-butyl 4-(2-(7(2-methonethoxv)im dazo[ 1. 2-al Byg di n-3-

vnoui nol i n- 8- vl oxvbi veri di ne- 1- car boxyl at e: h

2- (7-(2- Met hoxyet hoxy) i m dazo[ 1, 2- a] pyri di n3- yDqi in-8-ol (0.030
g, 0.0895 nmmol), tert-butyl 4-hydroxy eri di ng*'I>€Car boxyl ate (0.0198
g, 0.0984 mmol ), triphenyl phosphiri 0.134 nmol ) and

di ethyl azodi carboxyl ate (0.0211, were conbined in
anhydrous THF (1 nl). The react] irred overni ght at
anbi ent tenperature, then dildted with Et 0OAc and washed with
saturated NaHCOB and brine, -dfi ed (Na2804), filtered and concentrated
under reduceq2puRSdMutRY] 41D 7 (R otelURy ifidzb B -Yip@ridih-3 HoHARR- |
chr omat ogr aphy (di chl oronet.hane foll owed by 40:1
di chl ororret hane/ Me0l) whi ch pHssygagelismes-gasboviathe desired product

as a bro |due :

2 (3 (2 MR ¢ o Risp R Ao s procedsee fox Puggmple  using he pppropfateamine-
yl oxv) qurmd:uterm(zsm)-fnhaﬁm delydtaxgpanilidind-08obxylate. M3 ARGTGH) miwads3 2dwied )
to a sol tlon of tertbutyl

4-(2-(7- ‘ilhoxyet hoxy) i m dazo[ 1, 2-a] pyridin-3- quU| nol'i n- 8-yl ox-y)
pi peti di ne I car boxyl ate (0.029 g, OEQQ,Q%M@EDI ) in dichloronethane
(0.50 nmL). After stirring overnight at anbient tenperature, the
reaction m xture was concentrated under reduced essure and
partitioned between dichl oronmethane and saturate l\é{i C33. The

organi c' | ayer was washed with saturated NaHCO3 brine, dried
(Na2804), filtered and concentrated gnder re NBressure The

residue was purified via flash (f@v\ hrgmatography (40:1
N

di chl or onet hane / Me011 fol | owed met hane/ Me011 fol | owed
by 2:1 dichl oronet hane/ MeOH) p f the desired
conpound. MS Apa niz 419.2 (NFl) detected. arrpl e 4

(R -2-(7-(2-net hoxyet hovnlﬂodazo[l 2-al pvridin- v1) 8- (pyrrol i di n-3-
yl oxvlqui nol i ng O 0/ 3P /0 839 -

33 [ 00295] Pr éfS&r 2t SR EYSh, tioin = - k8
(S)-tert- butyl 3- hydroxypyr rﬂbgmmrﬁgmmm@ |n pI ace of
tert-but hydr oxypi peri di ne- 1- car boxyl at e. (+) ink 405.2

( M+1) deﬁ%ﬂ ExBi¢pared gccording to the procedure for Examp]e 3 usmg the appropriate amine-

(5 £ AT THs ) szl IR AR SR,

Exanpl e 3etsstedig (R)-tert-butyl 3- hydroxypyrrolidine-I-carboxylate in
pl ace of tert-butyl 4-hydroxypiperidine-1-carboxylate. M5 MCI (+) ink
405.2 (Mrl) detected. Exanple 6 Example 13 '

O%“EJ j

(8)-3-((2-(7-(2-Methoxyethoxv)imidazo[1.2-alpyridin-3-vquinolin-8-

loxy)methylimorpholing




2- (742- Met hoxyet hoxv) i mi dazoll, 2-alovridi n-3-v1l)-842-(piperidin-2-yl)
et hoxyl qui noli ne [00297] Prepared according to the procedure for
Exanpl e 3 wei fgy/i2@3appropriate am ne-protected PCT/US2008/058395
2-(piperidin-2-yl)ethanol. M5 APCL (+) mz 447.3 (Mtl) detected.
Exanple 7 3

2-(7-(2-Met honet hoxv) i m_dazof 1. 2-al pyri gi n-3-v1)-8-(piperidin-3-ylnet
hon) oui ndP#3841 [ 002 8epricd pegostingiocthe Biorelureior Fxarpple 8 dging dher appropyia e-

3 using . ' - a4 t ' b £k P anol. M5
ARG () T Bl i A N S B 1 A B BB Osaos o4
Example 8 1-1 -0 » . Example 14 ’

8- (8- Azabi cycl or 32. 1l oct an- 3-yl oxy).-2- (7- ( 2- met_hoxyet hoxy) i m dazo[ 1. 2
-a]lpyridin-3- vyl)quinoline [00299]Prepared a ingto the
procedure for Exanple 3 using the am ne-protecteg
azabi cycl o[ 3. 2. fl octan-3-o0l. M5 APT \ mz 44G. 27(Mrl) detected.

—0
Exanmpl e 9 \/\o I N

—

8-((cis)-4-fluoropyirolidin-3-vloxy)-2-(7-(2-methoxvethoxy)imidazof 1 .2-a-]mfridin-3 -
yDauinoline hydrochloride salt '

(00305} Step A: Preparation of benzyl 6-oxa-3-azabicyclo[3.1.0 hexane-3-carboxylate:

Benzyl 2,5-dibydro-1H-pyrrole-1-carboxylate (11.0 g, 54.1 mmol, commercially available from
Aldrich) and 3-chlorcbenzoperoxoic acid (17.3 g, 70.4 mmol) were added to 150 ml. of
chloroform and heated to 46 °C for 20 hours. The mixture was cooled, dichloromethane was
added, and the reaction was washed with a saturated solution of NaHCO; and NayS;COs. The
combined organic layers were dried over MgSQ,, filtered and concentrated to give 10.5 g (88%
isolated yiéld) of the desired compound as an oil, which was used directly in the next step.

[00306] Step B: DPreparation of (frans)-benzyl 3-fluoro-4-hydrox olidine-1-

carboxylate: benzyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate (10.5 g, 47.9 mmol} and
pyridine-hydrogen fluoride (14.2 g, 144.0 mmol) were added to a Teflon bottle containing
dichloromethane and stirred vigorously overnight. After 20 hours, the reaction was slowly and
carefully quenched with excess saturated solution of N4HCO; over several minutes and
allowed to stir for one hour, and then the organic layer was isolated and washed with NaHCO3
and 2 solution of brine, The combined organic layers were dried over MgSOy, filtered and
evaporated to yield an oil. This crude oil was purified on silica gel using ethyl acetate-hexane
to produce 2.0 g (17% isolated yield) of the desired product as an oil.

[00307] Step C: Preparation of (trans)-benzyl 3-fluoro-4-(methylsulfonyioxy)

pyrrolidine-1-carboxylate: (trans)-Benzyil 3—ﬂuoro-4-hydr0)'<ypyrrolidine-1-carboxylate (2.0 g,
8.36 mmol) was added to dichloromethane and cooled to ¢ °C. Methanesulfonyl chioride (1.30
mL, 16.7 mmol) and triethylamine (2.3 mL, 16.7 mmol) were sequentially added, aﬁd the
reaction was allowed to warm to ambient temperature overnight under vigorous stirring, The
following day, additional dichloromethane was added, and the reaction mixture was washed

with a saturated solution of NaHCQO;. The combined organic layers were dried over MgSQyq,



3- (2-(7-(2-Methoxyet hoxy)i m dazorl, 2-al

pyri di n- 3-t heui nol i n- 8-yl oxy) - 2, 2- di net hyl propan- 1-am ne

[ 00300] Pr ewmdg/gqggrdl ng to the procedure for Exanpl e RoniBe206k/ds8es
appropriate am ne- protected 3-araino-2, 2 di et hyl propan-1-ol. M5 MC

(+) infz 421.2 (M+l) detected. Exanple 5 -0 (IR
4R) - 4- (2-(7- (2- Met hoxyet hoxy) i m dazo 1 iE’yrl di n- 3- oui nol i n- 8-
vl oxy) cyd emslmﬁ&mn?éa%o"@@m@plawwu@@eépeﬁ g2 £ uping E’ igigrandmgyane

(IR, 4R - 10 B0 08 (PO BRI e P B .9 1) et ect ea
WO 2008/ Ja8B03BPCT/ BRPOTB/ 0TRAREBE B afvis)-bertyl Nidflnerd-4-(2-(7-(2-methoxyethoxy)

imidazo[1.2-a]pyridin-3-yl)quinolin-8-yloxy)pyrrolidine-1-carboxvlate: 2-(7-(2-

Methoxyeﬂloﬁy)ixnidazo[l,2-a]pyridin—3-yl)quinolin-S—ol (1.75 g, 522 mmol), (irans)-benzyl
3—ﬂuor0—4-(methylsulfonyloxy)pyrroiidjne-1-carboxy1ate (1.99 g, 6.3 mmol) and cesium
carbonate (3.40 g, 10.4 mmol) were added to a sealed tube containing dimethylacetamide and
heated to 100 °C overnight with stirring. The dimethylacetamide was removed under vacuum
concentration and heat, chloroform was added, and this organic phase was gently washed with
water. The combined organic layers were dried over MgSQy, filtered and evaporated. The
crude material was purified on silica gel using a 6% solution of ammonium hydroxide in
methanol and dichloromethane to yield three ﬁqjor products which coﬁ-ld not be separated
further by column purification {starting quinoline phenol, preduct and unidentified by-product).
MS APCI (+) m/z 557.3 (M+1) detected. This crude material was taken directly on to the
deprotection step.

[00309] Step E: Preparation of  8-((cis)-4-fluoropyrrolidin-3-vloxy)-2-(7-(2-
methoxvetho
fluoro-4-(2-(7-(2-methoxyethoxy)imidazo| 1,2-a]pyridin-3-yl)quinclin-8-yloxy)pyrrolidine-1-

Crude (cis)-benzyl 3-

imidazo[1.2-afpvridin-3-

Dquinoline hydrochloride sali:

carboxylate (1.0 g, 2.0 mmol) and palladium on carbon (1 g, 50% on a molar basis) were added
to a mixture of ethanol and 1% HCI (v/v) and -placed under hydrogen in a balloon with
vigorous stirring. After 18 hours, the crude mixture was passéd through Celite, rinsed several
times with ethancl, and the coliected filtrate was evaporated. The crude material was purified
on silica gel using a 6% solution of ammonium hydroxide in methanol and dichloromethane to

yield free base product, which, when subjected to HCI in dichloromethane and subsequent |
precipitfation in diethyl ether yielded 150 mg (16% isolated yield) of highly pure product. MS

. APCI (+) m/z 423.3 (M+1) detected. -

Example 15

tetramethylpropan-1-amine




(2SAR) - Met hy 1

4-(2-(7-(2-met hoxyet hoxy)i m dazor 1. . 2-al mai di n-3-yl | qui nol i n- 8-

yl oxyl m r r glg gigresidscar boxyl ate [00302] Prepar ed accor dedngud0osidasses
procedure for Exanple 3 using the approprl ate am ne- protected

(25, 4R) - et hyl 4- hydr oxypyrrolidi ne rboxylate. Ms APClI (+) ralz
463. 2 (IVHB’ detected. Exanple 12 4S) - Met hy1
4-( 2- ( 7- (D9 hoxy Bramased) ikeading| 1o ZE%S?PBE)Fl ét nSupsipting); $réfimgthglamine)-2,2

yl oxy) pVWcH#L &%go;%.n &) g&xt&lt K1 b @9&8%&& %&@Hﬁfegp-cﬁ&&g'[a@g g rﬂec,}g Otlgpmmol)] MS

procedur e using 'the  appropriate amn

(2S, 4S) - r&lt@]mﬁt%ﬂdﬂ‘dﬂmﬂcmm di ne 2-carboxylate. M5 MOl (+)-

463. 2 (Mtl) detected. Exanple 13 -

(S)-342- (7-(2- Met hoxvet hoxv)i ni dazo xfmfle’a]rﬁ uvri-din-3 -yl)quinolin-8-
yl oxy) net hvl ) nor phol i ne WD 2008/ 1%,4323PCT/ ,s&ﬁ 5058395

1@

[60311] To a solution of 2-(7-(2-methoxyethoxy)imidazo[1,2-a]pyridin-3-yl)quinolin-8-
ol [prepared as in Example 3, Step C; 50 mg, 0.15 mmol] in énhydrous DMA (2 mL) was
added cesium carbonate (150 mg, 045 mmol) followed by tert-butyl 2-
((methylsulfonyloxy)methyl)morpholine-4-carboxylate (130 mg, 0.45 mmol). The
heterogeneous mixfure was stirred at 100 °C for 16 hours and allowed to cool. The mixture
was treated with water (20 mL) and extracted with EtOAc. The combined organic phases were
washed with water and brine, then dried over NaySOs, filtered and concentrated. The residue
was purified via flash column chromatography using gradient elution (CHaCl to 1%
-MeOH/CH,Cly, to 2%  MeOH/CHyCl;) to  afford  tert-butyl -~ 2-((2-(7-(2-
methoxyethoxy)imidazo[1,2-a]pyridin-3-yl)quinolin-8-yloxymethyl)morpholine-4-carboxylate
as a gum. This was dissolved in CH>Cly (4 mL) and treated with TFA (1 mL). After stirring
for 2 hours at ambient temperature the mixture was concentrated. The residue was triturated
with ether, filtered and dried in vacuo to provide 29.1 mg (76%) of desired product as its di-
TFA salt as a powder. MS ESI (+) m/z 435.3 (M+1) detected.
Example 17

N
/Jo =

2-methoxvethoxy)limidazol 1.2-alpvridin-3-v])-8-(piperidin-4-vlmethox

[00312] Prepared according to the procédure for Example 16, using tert-butyl 4-
((methylsuifonyloxy)methyl)piperidine-1-carboxylate in  place of tert-butyl  2-
((methylsulfonyloxy)methyl)morpholine-4-carboxylate. MS ESI (+) m/z 433.1 (M+1)
detected.



36 [00304] Prepared according to the procedure for Exanple 3 using the
appropriate am ne- protected (R)-norpholin-3-ylnethanol. M ESI (+)

I 1* 435. 2 Wwhb)s/deect ed. Exanple 14 PCT/US2008/058395
8- ((cis)-4-fluoropyrrolidin-3-yloxy)-2-(7-(2-methonethorni m dazo(1. 2-
al pyridin-3- vOquinoline hydrochl oridesgalt [00305] Step A

Preparati on of benzyl 6-oxa- 3- azab| cI 0%1 1. 0] hexane- 3- car boxyl at e:
Benzyl 2,5-dihydro-1H pyrrole-1- car 9('9? (11.0g. 54.1 mmol,

comer ci al | y avail able from Al drich), and 3-chl orobea"lzoperoxm c acid

(17.3 g, 70.4 nmmol) were added to AL of dform and heated to
46 C for 20 hours. .The m xture C X hTor 8¥net hane.was
added, and the reaction was washeu: i thla rat ed sol ution of

NaHCO3 and Na2S2CC03. The conpi'ned or.ganic | ayers were dried over
1VigSH4, filtered and concerfRrated to give 10.5 g (88% i sol ated

yi el d) of thenﬁzggq (;zeﬂetﬁg@maggnﬁaam OlahpyritiH- §k}nmﬁglg%§g ggr:-.e.sﬂ.y. in
t he next step. reparation of (1rans)- Zy

3-fl uor o- 4- hydr oxvOYrrol i d| ne- 1azabeaelbiddl lmbeemebenzy|

6- oxa- 3- cIo he ue- 3-.car box Iat 5 .9 ‘

anpryrl Z‘ﬁﬁggﬁzdro HHIF&]L?&F‘%(I g(T4thf Brocei ﬁ%ﬁ'}“ﬂﬁg}[% 35%3%1 7-

Tef | on behbiy sﬂﬂﬂxgﬁﬂxﬂ - 9.9 x Al GRAIERIFES. B‘Q]]ﬁm&[&@-&érbé;fy%fe Vi QJQEQl#f'th’rt-butyl 2-
r

over ni ght Afte ours, the reaction Was slowy and carefully
quenched (Guethylwifordexydmely Bmemheliert-Fahoptatia HEER AREr (Dewdr A61. % (M+1)
m nut es Ft ghlowed to stir for one hour, and then the organic |ayer
was isola ec} and washed with NaFl CO8 and a solution of brine. The
conmbi ned organic |ayers were dried BxaaphktSH4, filtered and

evaporated to yield an oil. This crude oil was purified on silica gel
usi ng et hyl acetate-hexane to produce 2.0 g (i % a0l at ed yi el d). of

the desired product as an oil. [0030glstep C aration of
(trans)-benzyl 3-fluoro-4-(nethyl I

pw ol idine-|-carboxylate: (trang
3-f|uoro4-hydroxypyrro|id|ne/lgt g, 8.36 nunol) was
added to dichl oronet hane and cool ed to 0 C. Methanesul fonyl chloride
(1.30 nL, 16.7 nmol) and trlethylanlne (2.3 nm, 16 7 nnDI) wer e
sequentlallﬁﬁ=w~ prilugiogineria X e Sl 72 e 8] peyriline
t enper at ure over ni ght under V|gorou§]ﬁt:ir|ng The follomnng day,
addi ti onal dichl oronet hane was adde he reaction m xture was
washed W'[(tds1g sat UPrapeed sabiiing0n ¢ phadducBior BxemplRniy, Batk Qr@aNes-butyl 3-
| ayers were dried over MgSO4, VE)2008/124323PCT U82008/058395 37
filterednpg @%‘dﬂ%@@dylo’ﬁﬁélpéﬁmﬂ"eldﬁqbomgepurIPf| Rcsn «f| i dertgen! 2

R e i T S S A

(ci s) - bedatwdted3- fI uor o- 4- (2- (7- (2- met hoxyet hoxy)

Example 20
F NH o P ™ NH
N
7 P‘ |
o () lN\ o (N lN\
~ T

8-((3S 4S)-3-fluoropiperidin-4-vloxv)-2-(7-{2-methoxyethoxy)imidazo[1.2-alpyridin-3-

yhquinoline and 8-((3.R.4R)-3-fluoropiperidin-4-vloxy)-2-{7-(2-methoxvethoxv)imidazo[1.2-

alpvridin-3-vl)quinocline




i tni dazoll. 2-al pyri di n-3-yl)quinolin-8-yl oxv)ovrrolidine-1-carboxvl at
e: 2-(7-(2- Methoxyethoxy)i m dazo[ 1, 2-a] pyri di n-3- yHqui nol i n- 8- ol
(1.75 g, 5wd2oeenmips (trans)-benzyl PCT/US2008/038395
3-fluoro-4-(nethyl sul fonyl oxy)pyrrolidine-1-carboxylate (1.99 g, 6.3
mol ) and cesium carbonate (3.40 g, 10.44 mmol ) were added to a seal ed
t ube cont ai ni ng di et hyI acet anm de and hea ed to 100 C overnight with

stirringl0OE] di nebkp| Ac dlsparational fergbutyb d-(rims Ao 3.6-dihydropyridine-
concent r g4 gat
Coneent ! A EE e SRS BR A 5%#%%%?35‘?2%%%% EER

over MySai, anhydrbmsr Mn@%vmb}mﬁsedddeﬁh’é%ﬂho(éomn‘énﬁl? mmlpdoﬂmeddby
on silica, u5| % s0l uti f a ni.u dr oxi i n nmet han '
onaui on it ie e 5 e od i o B ETERE PR Rt A S i 80
separ at edcfHa kheed m‘ ng{oufm TRY '&bélb&ﬁﬁ)kt@t@ V(zé;tcﬁﬁﬁdd%ﬂﬂﬁéx@ﬁéé 360 B:’ﬂ_?n@hshed
product and unidenti f ro uct M5 APCI (+) nth 557.3

det ect ed mﬂltﬁa@rdeH@HG@a é’ﬂé Whd andieins (200 wEd, |ﬂ§ﬁncshwti@m@éazs 45 ﬁltered and
deprot ec

[ 00309] StEEép @%%@r Lord 688 £ P S &5 PROJBEEs 3R P i di n- 3- i oxy) - 2- (7-

2- et hmsp oXy) Bt @M& 1-Bhintipl- Sfivbloclibrupiperig¢inby ciacieiiiatet dio a
salt: Crude (cis)-henzy

f1 uor o- 459Mtiryof fpr rﬂm Myépﬁaxéwxl?ﬁwézﬁoq@ydzwpﬁw LR aubesylatenft e 837
yl oxy) py ir[n%l) g{)gﬁg&m& %@Wpy%@ﬁ &t 4okbilntdemBer At Rhs aBRS SQl@éthQ(%i @85 QN 261
g, n a nola o}

car bon ( asSis) were a ded to a mxture et hahol
and 1% 1nayl) ptwtwl)wmﬂ dvgrl lQomihuign,dring yoiadgeslighhextizal|(eok) W)twes observed.

it ough: GBF B RS GSEL T AROLSHEED o ERRLD R e g e AP boen

filtratepm@sc Quapehal Beh agiReuslaysewipbarcall Was ERvKE bh® theOtbniihddCeganic
gel using-a 6% solution of ammoni um hydroxi de in nmethanol and

di chl or orbashamere washipe Mdthy hrins, gaekop 4 flisredrand grasentang s elordid ¢
HCl in d equent precipitati-on in diethyl ether
yi el ded E@g}") Jf%?%&?’p a?dgléel d) of highly pure product. M5 APCl
(+) rn/z[6B33713 (|V|+Si)sp d(éi Qﬁéﬁfhtloﬁxaﬂml-ihloi(ﬁalvendm—’t -one hydrochloride: To a hazy

3-(2-(7- th d 1. vl
N N2 5. TR aldEHpBE SMRRorS SRR S DB RS AT DR Do TagHaAt
38 | 0031% B\éa% Qﬁ{iﬁﬂd Zﬂgﬁéﬂﬁbﬂﬁh (?Of’fﬂm’ilz 2 %r.m L tnﬁik%&@was allowed to stir at

3-(di net propan-| - or tert-
4- hydr ox ypbjeat teulperetute @aﬂﬁb&g«’saﬂ"@e {eSating preQipitate miam o¢1)e]:tr3N/$y EBTation) washed

azo [ 1. 228D Rariesd G RoPR. A 98‘%@1%%5%%%% tho%ﬁt Sl

[00311] Tepeaigio! ut ioBp ob:  Prepar
2- (7- (2- et hoxyet hoxy) i m dazo
[ pr epar egathexvlaie:FXampheveasiospedr ﬂ@mosmeﬂ@n @@@Ydmblpp@ ﬁSaﬁﬁrg/a%&@mol)

DMVA (2 rpL

by tert- Blu%qﬁ}w@-)&%ﬁ‘ﬁgdf %3? sﬁ?gf %% %;“L'?; %O % ﬁh% carﬂgh $ ﬂ}g?%ter
(130 ni g(800.HD). mAwty mbkteofhie eﬁmﬁgeﬁdmiﬁmdeﬁuhe emihgaioimlbﬁdwaattrei@@ vith a
for 16 hours and allowed to The m xture was treated w th water

(20 ) m{wi%?frr&éh%denﬁﬂmﬁm@fb%@ﬂ@% WedOds &é?rﬁ STppiA Fe SR QO L)
washed Wyl B AL Sfer 39 iGN thJﬂi&ﬁu?(&"a?ﬁildWeﬁrt N%ﬁrﬁ bieht L pGa@Rbver 16
concentrated. 'The fesl due was purified via ffash cof unm

chr onmat ohoap wthusgargusgrtmong nThemintisnv{s@idEtd 2vilo wats addkbottacki? G EtO206

MeO11/ G_l%l%l' ggmlgl?la ]:)rograr(ljict ElStE‘-S Qwetr wa.ghegl vnth4%rme then dried over Na;SOq, filtered and

concentrated. The residue was triturated with methanol and the resulting solid was filtered and

dried in vacuo to afford 41.8 g (60%) of desired product as a cream-colored powder.

[00319] - Step E:  Preparation  of _ {cis)-naphthalen-2-vlmethvl __3-fiuoro-4-

hydroxypiperidine-i-carboxylate: To a suspension of naphthalen-2-ylmethyl 3-fluoro-4-




met hoxyet hoxy) i m dazo[ 1, 2- a] pyri di n- 3-y1) qui nol i n- 8-yl oxy) r net hyl ) nor
phol i ne-4-carboxylate as a gum This was dissolved in al2C12 (4 nl)

and treat egyodobdmzdA (1 nL). After stirring for 2 hour Sp@iyygiiineeies
tenperature the m xture was concentrated. The residue was triturated

with ether, filtered and dried in vacuglto provide 29.1 rrg (76% of
desired product as its diTFA salt as a ﬂowder M5 EST rah 435.3
(Mr1) detezepiperidisscamepibexyigte (41.25 g B mme Horhydryy T dS%Dz #t 8 °C was

e AR 9 S W SR .

accordin roc anple
( (et hyl s_yull_cﬁxo l@'lhﬁmyfdﬁiﬁédl yTl)qcﬁohﬂfondm elldweibtohaxmltatmblent mh@éaauﬁ and stir for

but y| hyl sul f hyl hol i.ne- 4- car hoxyl
EST (o) ey The PRRYR et Rt 0 v Shmaraon 3o Boothams 000) bobsub > N
39 Exanphe,ckB gssb rﬁﬁ) fohé)%ear%& tﬂi@%ﬁfn@ﬁé \Aadlmxﬂ@#ﬂ)% F205 (160 1), during which an

. 2-al pvridin-3-yl)quinolintyloxy)-3-oxa-9- azabicyclo . )ilno
[ 00313] Preapfécmd“as:obaredvadg Afpert stigringr bWl fe dncaddificanipl houraandufhmmg a.mblent
tert-but

(met hyl s ﬁ‘?‘?%%%}]”i?@’i 3 B RO TS VR SR B RiSH A R CRIRSE pregpie Ahgses

pl ace of viegs twabhtdyWitR-brine, dried over NaoSO4, filtered and concentrated. The resulue Was
( (et hyl sul fonyloxy) met hyl ) nor phol i ne- 4- car box%lat e. M5 APC

461. 2 ( mpwsifigbema darge 31%#1; plrgeduting w1th hexanes:EtOAc, 1:1 to afford 26. 48 g (64%) of
84(cis)- %c%}eﬁ%&%%p 2 dizg- 4- vl oxy) -2-(7- (2- met hoxvet hoxv) i m dazo[ 1..2-

alnyrid [00320] A 2 g sample of the material of Step E was separated by chiral HPLC (3 cmn x
250 mm Chiral Technologies LA column; mobile phase 15% Ethanol, §5% hexanes; flow rate
28 ml/min; 50 mg/mL injections; 254 and 220 nM) to afford first eluting peak (Peak 1, 616
mg, Rt 17.70 min) in >99% ee and second eluting peak (Peal 2, 639 mg, Rt 22.12 min) in
>99% ee, both as white solids. The material obtained from peak 1 was arbitrarily assigned as
(3S,4R)-naphthalen-2-ylmethyl 3-fluoro-4-hydroxypiperidine-1-carboxylate. The material
obtained from peak 2 was arbitrarily assigned as (3R,4S)-naphthalen-2-ylmethyl 3-fluoro-4-
hydroxypiperidine-1-carboxylate.
[60321]  Step F:  Preparation of __(3S.4R)-naphthalen-2-ylmethyl  3-fluoro-4-

{methylsulfonyloxy)piperidine-1-carboxylate and (3R 4S)-naphthalen-2-ylmethyl 3-fluoro-4-
{methylsulfonyloxy)piperidine-1-carboxylate: ~ To a solution of naphthalen-2-ylmethyl 3-
fluoro-4-hydroxypiperidine-1-carboxylate (Peak 1), (616 mg, 2.03 mmeol) in anhydrous CH>Cly
(30 mL) at 0 °C was added triethylamine (368 pL, 2.64 mmol) followed by mesyl chloride (173

pL, 2.23 mmol). The mixture was allowed to warm slowly to ambient temperature over 16
hours, then treated with Ef3N (200 pL) and mesyl chloride (100 pL) and stirred for an
additional 1 hour. The mixture ‘was partitioned between CH,Cly (30 mL) and saturated
NaHCO; (30 mL) and the aqueous layer was extracted with CII;Cl,. The combined organic
phases were washed with brine, dried over NaySQy, filtered and concentrated. The residue was
purified via flash coluwmn chromatography (hexanes:EtOAc, 2:1) to afford 540 mg (70%) 6f
desired product as a solid.

[60322] The compound of step E designated as Peak 2 (639 mg, 2.11 mmol) was treated
in the same way to afford 616 mg (77%) of desired product as a white solid.



y1l) qui noline [00314] Prepared according to the procedure for Exanple
16, using (trans)-tert-butyl 3-

f 1l uor o- 4- (wetdoyd/ud2s onyl oxy) pi peri di ne-1- car boxyl at e i np@l/es@0%0I58395
tert-butyl 2- ((methyl sul fonyl oxy)net hyl) nor phol i ne-4-carboxyl ate. M
ESI (+) mz 437.2 (Mtl) detected. Exang'%e 20 -0-0

84(38.48) - 3-f| uoropMeri di n-4-yl oxvl- 2-(742- met hoxyet hoxvl i m dazo[ 1. 2-
al pyri di f0&323] y1) qe f,eﬁs;oﬁ ngr%mtlon of _(35.45)-naphthalen-2-ylmethyl 3-ﬂuoro 4-(2-(7-(2-

84( 3RAR X 2= 7{ 2 _ ﬂg@ 1.
a|l(3\/r|d|)n_§e vVIaur 1 1 = \s“' """""" ] TS YOE [ %ﬂd

[ 00315] S{2R4A)-n -yiow tiélﬂlleﬂouft- ( 7—(2-methoxvethoxv}mudazor1 2-alpyridin-3- .
4-(trirnethyl silyl = 5. 6= di hydr opyri di ne- 21f|-carb0x | at T.

sol uti onybﬁéﬁhﬁ}ﬁﬁa—% . bf;f\‘/u ??Q’YL ‘car box-;'ig at @ (53°%M @X 3 = g(ﬂ?
anhydr ousndaMxFeth ﬂgm’ﬁhaz nEP?—a - 81 pardd s rfmﬂxmb}alj 298 Gng,
by triethyl am ne (88 The resu |ng het er ogeneous

m xture Veé maobeth @@YQ@UQWH (§tmL @@5 fadded1 esinpu pabormte (o bbBed.49 mmol)
ericon i, 3 b2 AR Pl eI B SRUE By e
filtered (ol 1qpmemﬂa¢oadmbg mém@o@ae@s@%ﬁﬁe @is whesied @0 (ICOahidatirrad for
an oil. [00316] Step B: Preparation of tert-buty

3-f | uor 0S4y pisEPPIaH FExtue WasFestsd Vi @faterréoaﬂs)oanéﬁxgﬁpt%ﬁ with FfOhg)¢ (e
4-(trinme o 4

337 o) FoHEn AR i VRN ol D AERBNNA B0 NSO fered
Sel ect f | aod cG:@2nthatg]. THBd rasivivk Jwap putifieh wiastsh velnmbGChmimaiographydsingpgadient

St 1rea P03 (fats S ReantQulcumn 1R 38R S u IO SRA, {aprocuc

bet ween E§Q s@qﬁgbmm@y{%nmg&@m was extracted with EtOAc
and the conbi ned organi c phases were washed with brine, dried over

Na2804, 1{lm3£2é} ed ahbe Reak Q) mephthdlen-g-yinethyl B-Buorg-4@uthylwHondetDrigeridine-
roduct 3 0
g 2] 30r ogl atho afe%ﬁs g ﬁé%?%f xc%sl lgéa?e%.al% sﬁﬁécyago? ord 325 mg (39%) of the

t ert - but Pealk32? Bdsited produees pipple rvelkbvnglassl MBS mw Alze62( 2AMEA) detedtdR
nmol) in Et0Ac (1 L) was added 4M 1-1d /d| oxaue (303 naL 1212 rrm)l

The mi xt (#82 ﬁhs ali3 RedHto

The resu

SO|Id [

yl)qumolm— -yloxy)piperidine-1-carboxylate (293 mg, 047 mmol) in a 1:1 mixture of -
" BtOH:EtOAc (20 mL) was added 10% Pd/C (wet, Degussa type, 30 mg}. The mixture was
purged with argon then allowed to stir under a balloon of Hy for 16 hours. The mixture was
treated with a further 20 mg of catalyst, recharged and hydrogenated for a further 16 hours.
Thé mixture was filtered through GF paper and concentrated i vacuo. The residue was
puified via flash column chromatography using gradient elution (CHxCh to 2%
MeOH/CH2Cl> to 5% MeOH/CHCly) to afford 128 mg (62%) of desired product as a solid.
MS APCI (+) m/z 437.2 (M+1) detected. :

[00326] The (Peak 2) naphthalen—Z-yhpethy] 3-fluore-4-(2-(7-(2-
methoxyethoxy)imidazo[1,2-a]pyridin-3-y)quinolin-8-yloxy)piperidine-1-carboxylate (325
mg, 0.52 mmol) was treated in the same way to afford 128 mg (56%) of desired product as a
pale yellow solid. MS APCI {(+) m/z 437.2 (M+1) detected. Chiral HPLC analysis confirmed



carboxvl ate: To a suspension of 3-fluoropiperidin-4-one hydrochl oride
(35.66 g, 232.2 nmmol) in THF (800 nm.) at 0 C was added a sol ution of
NaHCO3 (46wdlogs122528. 3 mMmol ) in water (800 nml). After npstiushoddaeses
bubbl i ng had subsi ded the ensuing solution was treated with a

sol uti on of napht hal en-2-yl net hyl car bqpochl oridate (56.36 g, 255.4
mol) in THE (300 nl) dropws over, 30 ' mnutes. The m xture was

al | oned ttBatiks o't Wergmpiptamed é?ép@fs shitipa oglge for fialpsaksswas qomsiveriorigythose of
stirring., Jggnrgﬁ diluted with water and extracted with

Et OAc. The conbi ne %q?u c phases were washed with brine, then dried
over Na2sSo4, filter ed and concent r atfiedmpldid r esi due was triturated
with methanol and the resulting solid was filter and dried in vacua
to afford 41.8 g (60% of desired product as avi%mcol ored powder.

[ 00319] St epE Prepar ati onof (ci s) - napht Ml 3-f | uor o- 4-
of

hydr oxypi peri di ne-1-carboxvl ate: T _
napht hal en- 2-yl met hyl 3-fl uor o- 4 / 3PCT/ US2008/ 058395 41
oxopi peri di ne-| - car boxyl at e (41 7 ) in anhydrous THE
(800 nL) at 0 C was added L- ectri de (346 ni, 1.0 M 346 nunol)
dropwi se over 30 m nut es, &doing V\:hl ch a yell ow sol ution fornmed. The
sol ution vas 2 . Q: 19 Lt 3

hours. The X Va
raL) and [@03F7NaCH Pﬁz@&*eﬂia):cdrdinh%ﬂﬁe lpybcte@.&e dﬁzOEmls;ﬂe aﬁ;iuizng)mefeﬁaﬂ%l 3-

H202( 160 nL whi ch an exot herm was observed. After stirring
at 0 C fcsme@bﬂsa@mq*é'}pawrlﬂmowarw?%en # anbidspt  Mper LG or 3

phaset e R P e, SO P KB Pl © 0D

concent r aetedied.The re5| due was pur| fied on a large silica gel plug
eluting with hexanes: Et 0Ac, 1:1 for 6.78 g (64% of desired
product as a solid. [00320]A 29 saﬁ‘ﬁ he material of Step E was
separated by chiral HPLC (3 cm.x 250 mm Ch| ral @;ol ogies IA

I

| en- 2-5

col um; nobil e phase 15% Et hanol, 5% hexanes; rate 28 nUm n; 50
nmg/ mL i njections; 254 and 220 nM to} fOrd fT‘s i

1, 616 ng, Rt 17.70 min) in >99% > -
639 ng, Rt 22.12 nmin) in >99% eg~{bot/h as
obt ai ned from peak 1 was ar blf_[/al’l Y assi
(35, 4R) - napht hal en- 2-yl net hyI )
3-fl uoro-4-hydroxypi peri di e 1- car boxyl ate. The material obtained
from peak 2(}%@5( 7a2hnéthatviethpxaiaaidend tl2 adpyrid - M-M@M&hbmmﬂﬂﬁvmhm@ﬁﬂ&yl

3-fluoro-4- hydroxypi peridi ne-|--carboxyl ate. [0032
F: Prepar 1993380 of (BEsparry AReRTHEA P SRR PIOPRTHEE oA emnledﬁouang (S)-tert-butyl 3-

(et hyl s | at e, and . g
(3R 48) . Kﬁgﬁ%ﬁlﬁiﬁ% {7& h‘l@q Jaﬂﬁ?&%?é; 2 fn place of tert-butyl 2
( met hyl slﬂ(ﬂﬁﬂﬁn%@m)lmypmbﬂldl)merphohm—%@miab&ﬂm. ToM8 E6I utiyom/nf419.1 (M+1)
napht haI %2)t %I nmet hyl "3- fl uoro-4-hydroxypi peri di ne-1-carboxyl ate

(Peak 1), ng, 2.03 nmol) in anhydrous CI-12Cl12 (30 nL) at 0 C

was added tr| ethyl am ne (368 ktL, 2gQdmppl) followed by nesyl
chloride (173 pL, 2.23 mmol). The m xture was allowed to warm sl owy
to anbient tenperature over 16 hours, then treat with Et3N (200 gL)

and niesyl chloride (100 !IL) and stj r\ d fof a ditional 1 hour.

The m xture was.partitioned be‘t»wee / m.) and saturated

NaHCCB (30 ni) and the agueous Ia?/e s ted with Cl12C12. The
h )

conbi ned or

filtered & ( nidazol 1.2
chromat o (h
product s@gbps/ol [ 3@8%3%?éﬁ%0%8n§8un g@(dgggﬁlé%ﬁth %‘%ﬁ%@

2 (639 ng]pyﬂdm-:B—y@q\mio)mv%ﬁloxy)amﬂafﬂpymlidum leaarboxme t Pragfafedr abcdihgniy the
procedure for Example 14 Step D, substituting (R)-tert-butyl 2-(tosyloxymethyl)pyrrolidine-1-
carboxylate for (trans)-benzyl 3-fluoro-4-(methylsulfonyloxy)pyrrolidine-1-carboxylate.



(3R, 410- naphtli al en- 2- vhnet hyl

3-fluoro-4-(2-(7-(2-nmet hoxyet hoxy)i m dazoll. 2-al pvri di n-3-

vl ) eui nol i W 0%ovdax3sy pi peri di ne- 1- car boxyl ate: To a sol ugcQUS2088/058395
2-(7-(2- nethoxyethoxy)im dazo[ 1, 2-a] pyri di n-3-yQOqui nol i n- 8- ol
(prepared as in Exanple 3, 390 rrg, 1.1 mml) in anhydrous DMVF (5 nl)

was added cesi um car bonat e %{ f ol | owed [y
napht hal d#3301/| net Bigp B: Prenaratlon of )-2- (7—(2—methoxvethoxv‘)1m1dazo 2-a]pyridin-3-yl)-

grg fl uor O sAplgdh b A @g@@gﬂé&@;&;@@%@(@mﬁ HefoletRlt Tohidadci .-

stirred fajpyridinadyDguindines-glory)ectthylpiynwoleiwabcarbegiad (it mondb 4 mohd) was

ek hod watHORE B il aioh R orin i ay aties R SHHEY B gty gl 93
concent r ¢4Bal). TherehQindWR ABHed dit FQ@Booarsidt %Bleﬁ@kﬂlggl‘amre at which time all

chromat ogr aphy using gradient elution 1(0 12C12 to 2% MeOH CH2Cl12) to
af ford 29@rting matadal wab C@rwemaébk L&/ ddsi Heerepntion ot cwe@t@da@gfacwwp@pd

(2712, §ht A 5455 QR (B8 B et st

1-car boxysiladrecérﬂzéﬁirmEn 1T]9e4cr[m©b)1 wastréatezlaivittl .1000 tﬂﬁoﬁ&ﬁﬂ\/l\/\ﬂ@ o dloxane,
afford 325 (39% .of the desi, r@? product as 2 )iel | ow

Gl ass. NERAREE PaSeHPd PRt Mess! hateidt A AFOR Gaapeda igielS derctea
Preparation of 84(38,45)-3-fl uoropi Rg{ﬁ]ﬂfryﬁ vl oxy)-2-(7-(2-

met hoxvet hoxv) i m dazorl . 2-al pvri di n-3-vDcm nol i ne and

843R, 4R) - 3-f | uor opi peri di n- 4-

yl oxy)-2-(7-(2-nmet honet hoxv)im da
solution of the (Peak 1) naplit
3-fluoro-4-(2-(7-(2-nmet hoxyet hgxy) ajpyrldln 3- -

yl ) qui nol i n- 8-yl oxy) pi-peri di he- 1- carboxylate (293 ng, 0.47 mml) in a
1:1 nmixture of EtOH: Et 0Ac t2D nL) was added 10% Pd/ € (wet, Degussa
type, 30 nﬂ)(?-(f&%tﬁﬂﬁgé@lég)m&a@ﬂrﬂﬁﬁwﬂﬂm@-ﬁ‘i-gqmﬁdlﬁfh -Bdy et Gy iR irlihe

under a balloon o 16 hours. The m xture was treated with a

further ﬂbﬁﬁgl of c&e a|sybmon € el gaethorsiethganisydaratletalippridia-3rdiapinetin-8-
16 h t t t At
Cuuot! FREPbn B 1 e, LU AR SRR 035501 () i

in vacuo reS| purifie ograp
usi ng gr agkient &laﬂionate (CEBI%GIZ £0 208 NEth‘lﬂjiZClJBllb@ecB% kOl -tbn‘t-Gh-@DlZB-

'zg?afzf ?%ﬂ%ﬁgf@n&e@g% mgghyl?gy%olhgmep L Odboxylagas &ﬁOl mg, B/%QAPCI i *) njl‘ﬁe

[ 00326] Tﬂﬁégg%ﬁﬁﬁm%aﬁ Reided ét%t@i*m?’ﬁ) thlﬁE%d 18k t& €s0l. The mixture was
met hoxyet hoxy) 1 m dazo 2-a] pyridin-3-yl)quinolin-8-yl oxy)piperid

i ne-1- catrbaﬁacy with o832 5 5 0gL) Ond 2xinasted] withveldotofeat ed EiR Ach€hs sorebingd/organic

fford 128 | | | | |
APCL (+) ST g o oy b Elto B Ry BteRalBp Cootnt PS8 il MReogroce
WO 2008/ §2ada3p%e, gsm&@ﬁﬁa%vﬁaoasw MSESEE") /%8I R1 o1 @idred. TRsloil

the el ution order eaks was consistent with those of the
al cohol sFpang)sresdissohed dm$ithChi(2 mL) and treated with TFA (1 mL). After stirring for 2

S) - 2- (7p42: I Ca i A
RN ICT S S TN
Exanpl e &fessui@0Ongal) (shratelr atq-ubcbﬁs)sbdﬁm blcarbonate solution, and the resulting mixture was

extracted with chloroform and EtOAc. ‘The combined organic exiracts were dried over

i n-L3; equi noline: To a

anhydrous Na,SO4 and concentrated to afford a viscous oil. The oil was purified by column
chiomatography on silica gel {elution with 7 N NH3/MeOH-chloroform) to provide the title
compound (74 mg, 36% yield over two steps) as a solid. MS ESI (+) m/z 419.3 (M+1) .
detected.



(et hyl sul fonyl oxy)piperid ine-1 -carboxyl ate in place of

tert-butyl 2- ((methyl sul fonyl oxy)net hyl) nor phol i ne-4-carboxyl ate. M
ESI (+) xmvp 20dsh21326 Mt1) det ected. Exanple 22 PCT/US2008/058395
21-2-(7-(2-met hoxyethm i m dazo[ 1, 2-al twri di n-3-v1)-8-(piperidin-3-vlo
XVv) qui nol i ne [ 00328] Prepared accordi ng4s0 the procedure for Exanple .
16, using (S)-tert-butyl 3-

(et hyl sul f onyl oxy) pi peri di ne-I-car I]oggﬁmpgietzg in place of tert- butyl 2-
( (et hyl sul f onyl oxy) net hyl ) nor phol i ne-4 car ate. M5 ESI (+) nlz
419.1 (M+1l) detected. Exanple 23 b@":

(R -2-(7-(2-nmet hoxvet hoxv)i m dazoll. 2-al wridin-3-v11-8-(ovrrolidin-2-
ylnet honl qui noline [00329] Step A Pre 3 f

242- (7- ( 2- met hoxyet hoxy)im dazg’,‘lxz-

a] pyridi n-3-yl)qui nol i n- 8-yl oxy) mad
Prepared according to the er'E dure for Exanpfe I4 Step D,
substituting (R -tert-butyl 2-(tosyl oxynethylApyrrolidine-1lcarbovl ate
for (trans)-benzyl 3-fluoro-4-(nmethyl sul fon%&lj&y) pyn-olidine- 1
-carboxyl ate. WD 2008/ 124323PCT/ US2008/ 0583

44 [ 00330] St.ep(BandprSREHeAMinOLvI6R) 22 7(Z 1ok NEh BONAMAAONY DlaFhdas03-
8- (pvrrolidin-2-vlinet hoxy) quinoline: (R)-tert- butyl )

242- (7- (2- met hoxyet hoxy)l m dazo[yllg@nolin-4-ylioxazole -
a]pyridl ui nold n- i ghi
mu 0. 47 UG was e il

addi ti on (@f338} OM HEikpi i Girepuation (of.165.billy] 29oc- mth)ow&iaﬁvleae'mdt@nfm&-
allowed to stir for 30 hours at anbi ent tenperature at which tinme all

st arti ng Pt ernethoxyaenylabamaty G912y P8anmphan gy &tiQ Al0RamLl) at 20 °C was
Colut1 g e e pBOUE b MARPR Okl o8P Bofe), UITR Ok SATBEAIOEART Kloudy at the
concent r abhd offthe #hdtior. Uble reddtlowzws stirestt fod3 howrk atl-@0 GCuﬂheméqodled(Io M Q0-9CC4ith
:A\rF],GdI ?i? nﬁ]ﬂpﬁflﬁglétdq bg% %edlgeg gﬁgd%& Odu(ﬁ,é)]:bhgtgg r{950 (ya.'y a!d%lag 20' thflzvg)lution
2- (7- ( 2- rBbRRRY AHIEYY bF [5% €3ZBAdtioR vk @16%1? Warmed/ib) .ﬁrﬁﬁélﬁ){&ﬁﬁéﬂt@ﬂe%\/@f MiohR.

et hoxy)oui noline [00331]To a solution o

2- (7- ( 2- MethBx ywntoirg;) 208i bl wpst then afidsdr todhareactan) ryin ans phass-wepe separated. -
[ prepare ag%l e%u%@@it?act"eg ﬁloﬁtzggancp thg %o%ell o%é%nﬁqg%gg %r% c%gg‘ (1(/l§rSO4),

nm.) was
filtered and concentrated. DCM (50 mlL) was added, followed by hexanes (200 mL). The

solution was concentrated to remove DCM. The product crashed out, and was collected by

filtration and washed with hexanes (100 mL) to give the crude product (58%).
[00334] Step 1B:  Preparation of tert-butyl 2-methoxy-6-((trimethylsilvl) |
ethynyl)phenylearbamate: To tert-butyl 2-iodo-6-methoxyphenylcarbamate (10.36 g, 29.67
mmol), ethynyltrimethylsilane (3.20 g, 32.63 mmol), copper(l) iodide (0.28 g, 1.48 mmol), and
PdCl,(PPhy), (1.04 g, 1.48 mmeol) in THF (100 mL) was added triethylamine (3.60 g, 35.6

mmol), followed by overnight stirring. The crude reaction was then concentrated and the

mixture was flashed through silica gel with 10:1 Hex/EtOAc to give the desired product (98%).
[00335] Step 1C: Preparation of tert-butyl 2—ethvnvl—6—methoxvnhenvlcarbamate: To

tert-butyl 2-methoxy-6-((trimethylsilyl)ethynyl)phenylcarbamate (4.21 g, 13.2 mmol) in MeOH
(30 mL) was added K5CO4 (9.11 g; 65.9 mmol). The reaction was stirred for 30 minutes, then
filtercd and washed with DCM (50 mL). The combined organic layers were concentrated and
diluted with DCM {20 mL), filtered, washed a second time with DCM (50 mlL), ﬁlen



cesi untar bonat e( 0. 60g, 1. 8nmol ) f ol | owedbyt ert - but yl 3-

((met hyl sul f onyl oxy) met hyl ) pyrrolidi ne-|-carboxylate (221 ng, 0.79
nmol ) The welmipgeneous m xture was stirred at 70 C f orp@Rudrossrsszand
allowed to cool. The m xture was treated with water (50 nlL) and
extracted with chlorof ormand Et OAc. The conbi ned organi c extracts

were dried over anhydrous Na2SO4, filtered and concentrated to afford
the crudEopiaHaed T*:y@s@sﬁﬁe wes pugilieds by flaghs chyowpioginky Birpughnspadse! siliga gel

mz 519. gM'Ol din Cl-12C12
(2 ral) fjﬁll iealgg%ﬁ%téﬁc'@A }?hﬁ%ﬁﬁfﬁéesﬁﬁ?ﬂiﬁ% 2\3@ 2 hours at
anbi ent t[80836t at ur €. t hePmrapardtione ofidé-nedne Tt @anahoxyéthexy)d$imteyliwadazol1.2-
treated th excess 20.mM ) saturated aqueous sodi um-i carbonate

sol ution 2 1 g m xture was extracted wi th chl oroform and '
Et OAc. Tf[@oss I negte@r Qﬁlﬂ Pfenseaha@%&“seﬂmrve(z%aﬁéx&%&vﬁﬂmgﬂwsmmaﬁ%-
and concentrated to afford a viscouS Oil. Thé oil was purified by

col um cteazbonylaigr Eﬁlﬁy%hlosci-ﬁmgprgmnoqtel(ﬁ}ﬂ|gan3:®| mmol Hyterocycles 1991, pg. 699)

Ni 13/l\/EOH- | gr het t| g / e 3036y el
over tup B dsyaRoRbabRy B B olg 32 F30RBY s S Rn A g
2008/ 124383 BEEEédJﬁzﬁﬂﬁk Q5&3ght. 4'5he'5¢{'&diﬂ)fe&ct2ﬁ mixtifde Was concentrated and purified by
5-( 8- {(trans)-3 fl uoropi peridin-4-yl oxyl-2-(7- g@ met hox ethoxyrlmdaz
o[ 1. 2- ai Algeh gpim chomaioerrghy AERATMES ﬂ%ﬂ[@o i3) 2r0vr46 pas fefied pppduct
tert-but 3(5 %)- et hyny1- 6- net hoxyphenvl car bamat e [00333] Step 1A '
Preparation of tert-butyl 2-iodo-6-net hoxyphenyl car bamate To tert-
butyl 2- r[mslﬂs}(ypheﬁyebcaimxarrﬁt 8 ' i

nm.) at -20 C d se tert bu 14 237

The ol Sl S50t 1 SOH QoS ERy %rm&aza?l #Eﬁ@&a Ly b ool
react i on 19@Smsbl)ih GUH/BIOEB (120848, dlas aé’&d@xthlhﬁiedydﬁﬁﬂiegg’/ bant; 399 nfmim, taha
a liquid N2/ Et20 bath. Iodlne(2 gﬁé 108 mmol’) t20 (250 rtil

was addedbe wagtien wes slirresnoveRughtoliCh ¢S Aaunali 3 b ether) wap edgedatot the mites,
slow y m;@&mﬁtb%cg%hggtﬁomﬁwrtﬁg Eecﬁﬁ’r uc@l ght. Na2S2.03 (saturated,

200 nmL) wa react m X and phases were separ at ed.
The aque@eo33nps exBtepct eCwi t h Pdpdfitioand the cmfrﬂneﬂleﬂv NM&%X{/@{@W&N-
were dried (l\/gS ) fil tered and concentrat ed. was added
f ol | owed Isiiviiadazal] .2-olpyridine-3-cg M&é&{ F%rﬁ%(%@éc%nltlrﬂét @@Oé)oaqde%@@

DCM The h ¥
washed }{%ﬁqggggr%gsl ?%'?g%n%gtm to gl ve t ga%: ?%gqsé?%lgﬁq 1§c{pg%dy/§£ Oﬁﬂé-mm
[ 00334] S{ hM(B;,Hrleﬁml)ofmﬁbwecbby thb atigition nENIdimdhyillisidraxytanting yidrochloride

gt ihgggl é?ﬂ,ﬁ%l cgéﬂggr nat §r giﬁ&%%ﬁlt@i%%%s%ed@vegggl?%qlsowed by conceniration to
et hynyl t rdridlehitbost bamie O3RO0TR cdde Q%lﬂml\)das anmBee+ith séltﬁﬂtequﬁQC@ 0 -

g, 1.48 mmﬂ% and PdClZ(PPhS)Z (1.04 g, 1.48 mmol) in THE (100 nL

was addedlgfitefnr@milne ThS agpoys plgse avasien yxirapisil| wike BQnc, gvied overiiaxSOy4
stirring o centrated and the m xture
was flasﬁ%%pc{?ﬁ%rét}é é?‘feﬁéggguf@@ﬁﬁo?ﬁ&%ﬁi Hex/ Et OAc to give the
desired poo3doict (98% [R}E):B:B&J]onSt eff | G-(Prraan-aiflwropieritirs-viostyi-(7-2-
2- et hynyl- 6- net hox ph eny carbanat e: To tert-butyl

2- met hoxmethoxygthexyginidaze| 1. 2-aloyndiparsl N svlipxazole, (4:21 g1 13. 2

pggg!{ I) olnfbvo\ggﬂsHt I( f’(r)SlglJ) 3Has B&ﬁ%ﬁoﬂﬁ?ﬁ %u%i[l ﬂme@xg—?:—ﬂg-:{g g-m?mﬁy_?thoxm

DC114 (5imidbdall I@}gﬂn‘ei‘mbeﬁ ﬂmu-bvﬂx_\g)phemlcmmmmnd“entwmbml ahethynyl-6-
diluted with

m), thefethoxyp en§1cﬂbm21te (I e ?gmlﬁ'\% eﬂilg(ﬂrsoemf)n%ast added WUgyﬂlfhEJ)lcl:I'nvl (8.3?9

g, 144 mmol) at -78 °C, and the reaction was stirred for 1 hour. N-methoxy-7-(2-

methoxyethoxy)-N-methylimidazo[1,2-a]pyridine-3-carboxamide (1.67 g, 5.98 mmol) in THF
(55 mL) was then added fo the reaction mixture dropwise. After the addition, the cold bath

was removed and the reaction was warmed to ambienf temperature. Following a 2 hour stir at



WD 2008/ 124323PCT/ US2008/ 058395 46 concentrated. The residue was
purified by flash chromat ography through a pad of silica gel with

10: 1 Hexang/iogHu#e442300 ni L), affording the desired prodpetyéndiissios

[ 00336] 2. Preparati on of

N- met hoxy- 7- ( 2- met hoxvet hoxv) - N- net hyl i4r§i dazo[ 1. 2-

alpyri di ne- 3-carboxam de [00337] Step 2A” Preparatjon of ethyl

7- ( 2- net HEDjeat FevaErdtviedhe srastion mptRe; ves pourgd inte gpldostpraie b NHEE IHG) mL) and
2-chloro n . %?’1% e r ' .
699) andgip%?fréeﬁﬁgxgg% ﬁ%"éy %?}"rglsedjl n-2-am nee%$§@%%%%é&%%#oW%Ac’
di ssol vediried ofkztiONa{S0N), filtgredndd bewkaidatéd Thefrbsidueowas tritghted WitteDEMItte give
reaction m xture was, concentrated and purified by flash _colu

chr ot ogFBRY 4t i 6ad n@wﬁfé\?os RioBOWaS cpRsYrHIEt o) émal@sf@? r@gﬁﬁ}bm}@m
(579 . [ QARASkodfhy TBIOATRROERL0-OR @E1) o {m%vm@m%y@émmctm dn7o
[1,2-abvridine-3- “carboxylic acid: To ethyl . -
TN 1 T PR N I T TN E AN T
mmol) in I S i t.hiu roxi de . 9.

370 g ehatfuel’ a L BU 5l RN e cemoly >
in et her hjyeigineidnd-&@ptdpel -fyliptiélcatididaanWegls by, sE9CemRiolabid Boditn dodide
t he desired.-product.

[ 00339] St(Ep2e: Hi%epmaod: wesnaskiad awtin grig oo apid (h slye i dx e Keaction vessel was
nmet hvl i m.dazel ] . L.oyridi he- 2n Gar 1 de: +11.96
ol and RS THIENE B egd s g0 SR SARAE TEdedsi ek diiCediied - ifbien
N- et hyl - kensogpuepyt piilofed rwith Byd/EM 150 80./190 ), 4Blomed dly )extriadich euithdD Gl
t he addi tjon of, N,O-dirnethyl hydr oxyl am n chloride.(1.117.. 40,

11. 45 r nridf Fompined PEARICS BT Shed 7 éﬂ%%ﬁ%ﬁg‘ﬁ e»%ﬂsé Oz filihed and
concent r 3hhRirAtOd ' RIMBMEuITOThe Ofesitthe M-puﬁﬁ@d Clsykldﬂasﬁi ¥bluh@ \WA®matography
diluted with saturated Nal-1CO3 (20 ml' )/ Et OAc (40 nlL). The aqueous

phase wasEQOATMzOHalék Borawiddd the dosvred mioded (JA%x Na2SO4 and concentrate

to give sire roguct, (72
[ 00340] 3&@5&‘%& SRR S of thex migago]]
2- et henetibiadsy i GaaefidolZea] Ty r 4-65do-Bmethb a2 Pl 2-prethoxidimsangidzol1,2-
[00341] Step 3A:_ Preparation of tert-butyl

2- met hox ¢ipgtig:3-yDquoalise (8o mgekypf mmol) n NMP (10 mb) was added Pdydbag (87 mg,

i o ShNE Tt L Lo | T X
tort - but oI 2EAPH i 2:yhinis AR AP Ao Einkh) BRORYL RPN Banc @50 ms,
in THF (20 mine)). ites readtienl flbsk whd puirpeduwitf O, add ihg, redeiod wamrstiredadt 8076 f@; 2
and the reactipn tirred for 1 hoyr t.hoxy-7-(2- . .

ot hoxye Ry TERCHEE AR SR ool BiAk e i Veshioih Th, dhedover
5.98 t UMBja)Sh N akdiFcdnedhiftel. WBR tdiRRe aWEe Gutifled N NRAL LbRIMnTedloMagraphy
dropwi se. After the addition, the cold bath was renpved and the

r eact i on{Bi@doideape 8 hatferdingrihe desnpbpradust 80%)ol | owi ng a 2 hour stir

at WO 2?&%41&]2432:)’&%/ _H§2 %gléa(r);ﬁ%%ggf 417-( 8-methoxy-2-(7-(2-methoxyethoxv)imidazol1.2-
a]pyridin-3-yl)quinolin-4-ylethane-1.2-diol: To 8-methoxy-2-(7-(2-methoxyethoxy)imidazo
[1,2-alpyridin-3-y1)-4-vinylquinoline (656 mg, 1.75 mmol) in DCM (20 mL) at ¢ °C was added
dropwise a solution of triethylbenzylammonium chloride (504 mg, 2.62 mmol) and KMnO4
(414 mg, 2.62 mumol) in DCM (40 mL), and the reaction was stirred for 2 hours at 0 °C. The

-11H -2-(7-{2-methoxvethoxy)in 1.2~

" reaction mixture was then warmed to ambient temperature and treated with 3% NaOH (30 mL).
The mixture was filtered through celite and washed with DCM (100 mL), followed by
extraction with DCM. The combined organic phases were dried over Na;SO,, filtered and

concentrated to give the desired product (44%).



anbi ent tenperature, the reaction m xture was poured into cold
saturated N -14Cl (40 niL) and EtOAc (50 nmlL). The phases were

separ at ed achobdhesmgueous phase was extracted w th Et 0AseT/dsd0eskse30€r
Na2SO4, filtered and concentrated. The residue was triturated with
DCM to give product as a solid. The DCMgsol ution was concentrated and
purified flash col umm_ chr omat ography (Et OAc/ I\/EOH 10:0 to 10:1) to
provi de tﬂé“ébm re§t3[Br otfiict Prepasationo af ofymethoxy (A-{2-methoxvethoxy)jimidazo[1.2-

4-i odo- 8- 1925&{&?9@*}?’() {Hcgagépkﬂs ?g') in DCM (5 mL) was added

a] pvridi n- -
2- met hox ylr@wiss {ofiye2 pmcsiatméiﬁ &hoX§30 mnmtﬁz alfdrdidg a slurry after the addition, 1 (8-

R R 2 R e s S e e
acid (5 midd mghbk67 Hikoll @ADOM (3 UEISRAIs 40881 RUREY SR floed 8Rdo hﬂaﬁt@%

to 60 C for 3 hours. The reaction was then cool ed to anbi ent
t enper at J‘rhe mixdreiwastben WilteredHpospdnits @G 119 oulanand cpatantdied togive the

extra(;tl H)podgg\{‘l{lagp&conbi ned organi cs were washed with saturated
NaHCQG3, r| e over filtered and concentrated in vacuo. The

resi due \[@d34ppri fi SepbyFf | asperaphueh S{8-owtibea? dPiiy-neiolAahdisiitlidd@s[1)2-
provi ded t he desired produ (9299 . [00343!118t eg 3(6 Preparati gn, of -
8- et hoxMMMMMt i Pz Grlletbxy-2-(7-(2-methokyethoxy)imidazo[1,2-

al pvridi i el o o : -
4-i odo- 8%r‘§nhox @eﬁh@&[ ngqrr%?ho@gctl hox | m dé‘%o[ 1, g-ﬁﬁ mmol) - and 1

a] pyri di lﬁ}s&yymmpihyimilfonﬂl)(‘iagﬁhyibenmnés(g 39rmgl, . 6681!TNMP) i Me®H (3§ mhdwas added
added Pd 3 0. 09 I tfifuran-2- hi n 88 0. 37

o1 ) RG0S AT Lot Rlohisr by bRk b PG e B o i
flask wagodled 46 dmbidnh td¥ependtale! BohceRRAEd B At by 18 aflmBh Chicatodraphy
hours. The crude m xture was diluted with Et0Ac 30 nL) then washed

wi th 142050/ Ma0by B Napsdingathg degirrdleprodust €B%)TRES Adildde mag17.2 (M+1)
purifiedbx . £4ash col um chronatography (EtOAc/ Hexane 8:1) affording
the desired product (80% . [00344] Step 3D: Preparation of

1( 8- et hgdoa42) 7- ( 2Step I Brepdraion) ofid-(a@obdth@eyethoxy)imidazo[1.2-alpyridin-3-v1)-4-

gb?/nrs![ ﬁggﬁﬁﬁﬁm@%vﬁt E?g—%#@éi—gl—(? ](:’znn:ll_e(t?hoxyethoxy)imida?o[l ,2-a]pyridin-3-

[1,2-a] P¥Dkslh lﬂh&uﬁi g@%xaiow(whfguonﬂmﬂcﬁ ) IoOFOFTE mI) v 2HHE sbdfupa Jeg}{'ﬁ&%ﬁate

m) at O dropwi se "a sol ution of tr| et'hyl benzyl amonh
chI ori de(K@Oﬂgnb? 12meR. rihel tpactiod V4l WedAedldd andrheatd] 8215h¥DFIr 3 hoCMThe
(40 nmL), _and the reacti was, stirred for ours at C._ The .
Feact | onraLpes (52 SboRl CEPREH PEPGAbRLAT PREeR. e e mpied
Wi th 3% ba@kticfiniil dhrorhB@ gt WEMEEOH 10118 bR diky BY ﬂ@s ©8 lrprddactqw@
washed with DCM (100 nl), followed by extraction W|t
conbi ned[QﬂSQ%]nl c p%TaBes 3kr o Brepaatiofiy ey ola2 €tmans)-fari-busy
concentrated t o ¢ i) Si :
2008/ 1243X3PCTT USZ0U <

8I met hSXVarBogﬂa{é Zf—diﬁ(h(ﬁqmbfhox%ﬂrd?yﬁmmid{l2-a]p5|mdm— -y1)- 4-(oxazol -5-yDquinolin-§-
al pyridin-3 ynaU|no | ne-4-car y To silic 1.

(5 L) fheOadab ipRro S8 ik de: et ewa(sl?ﬂg?dgxqmssfﬁr%%l%ﬂrn?oﬂ‘)‘om"’f'

af f or di n%&hﬁ%ﬂfc‘iﬁ‘loﬁ%)@j’en ﬁ@ 13&960545/% (1135 4 a]004 mmol) ar aud CSzC03 (22 g 0 0, 07

Met hoxy- oxy) 1 m dazo|
et hane- 1p@aad). ol hc( 2g@tiory yiaD W Bedlbdrind hemtdBGM 1((15 %hﬁ)r %wad&éd reeccumhezas

hi , foll 30 ti Th filt
nashoy e ’6“%{35%@ e 2 conteREh (The e oiann ateh muihe By flach

(1009% . E&&%ﬂ@h@hﬁﬁa EoeRarRDEPTY: Pf providing lhe desired product (3 %).
5- ( 8- met hoxy- 2- 7&(“; et hozvet hoxy) i i dazsorf’
ep i

al pyri di Eﬂﬂéfi% ) qui i B4- ;
8- Met hOXXleélogeﬂ{oxvgmt&zoM?lt—Qhoavﬂc}inG- é}‘chluin[oi]il’l-‘?4-\71)00@12016:: To (trans)-tert-butyl 3-

fluoro-4-(2-(7-(2-methoxyethoxy)imidazo[ 1,2-alpyridin-3-y1)-4-(oxazol-5-yl)quinolin-8-yloxy)




met hozvet hoxv)i m dazo[ 1. 2- a] pyri di n-3-y1)-4-(ozazol - 5-yDqui nol i n- 8-yl
oxV) pi peri di ne-1 carboxyl ate: To

2- (7- ( 2- mepviooyei2szzy) i t ni dazo[ 1, 2- a] pyri di n- 3-y1) - 4- ( oE@Z0$20887/0480981 N
olin-8 ol (9 ng, 0.02 nmol) in DVA (2 nal) was added
(cis)-tert-butyl 3-fluoro-4- (rret hyl sul4§onyl oXxy) p| peridine- 1

-carboxylate (13 mg, 0.04 nanmol) and Cs . 0.07 nunol). The
readt i on meaqdmﬁfa%cagéraw@ &hdngh & 0&H mreol) 6B ol g o addpAcTEA (1 ml),

reaction g0 t

crude resi eéaov\gg"s pudé I ed %n Fﬁqggﬁﬁgg{egﬁﬁn%&o&ﬁﬁ%@%ﬁ&ﬁwwﬁpﬁh_
10: 1) pr cmhmn@mhaogtephy(@ﬁ\dﬂmmﬁﬁ\m}wo 1:0110 @Fd: 5 tap d&ired product (60%).
Prepar at i f| uoropi peridin-4-yloxy)-2-(7-(2-

met hor yet! ﬁg&ﬂl%ﬁdﬁ%@i%g%lﬁflw?ﬁ{n 3-yQqui nol i n- 4-yl )ozazol e: To
(trans)-tert-butyl 3- Example 26
fluoro-4-(2-(7-(2-methoxyet hoxy)im dazo[1, 2-a] pyri di n-3-y1)-4- (ozazol
-5-yl) qui nol i n-8-yl oxy) -WD 2008/ 124323PCT/ US}98/.058395 49

pi peridirie-I-carboxylate (4 ng, 0.007 mmol) in {1l nL) was added
TEA (1 nL), followed by a 30 mnute s The gfude reacti on was
concentrated and purified by flash
(DCM MeOH NHACH 10: 1: 0. 1) af for L

APCI (+) mz 504.2 (M1) det ect ed.
(2-met honethxy [ : I

rang)d-(2 r(4-meth

li n- 8-yl ox¥) PRI :
napht hal ¢gg33gy ! | neg hVPreéa&e&r %f %ﬁ}ﬁhﬁé’&h%ﬁetﬂyloé-ﬁ%%ﬁab?wclom 1 O]hexane~a~
carboxvl ate: " [00351] Step IA" Preparation of naphthal en-2-yl methvl
2, 5-di hyd@bjﬂkpyrrol e-1 - carboxyl ate: Napht hal en- 2-yl rret hyl

. ‘ d

car bonoc a )
2, 5-di hyE¢ ﬁi pyr&%?e?gl Pt E £ ;

sat ur at edadNaidki: (VEBRthaleh-D }%ﬂdﬁh}l"ﬁﬂ(cﬁaﬁ&ﬂ@ﬁdateT Q. 9r' agtd, mﬁm\ﬂ; w§§ hdde@ @b a
for 12 hours, condensed to a small volunme, diluted with saturat.ed

NaHOCB,  exitttien ebaSwilrreci B eprolsddf ewi 447 EmelHeR 1 mighrovictusged NAHCOs
sulfate, ido' ﬁ&gfiﬁ%ﬂﬁ-‘o@ggﬁt& eptr%aé?lfo{})%a@ fifred & P% h5BE d6dins&fio a small

pr oduct s a'’s reparation o
napht hal eotuthey Hl’mitdilw;ﬂleaﬂratec'BNaHC03, extracted with CHoCly, wash with I N HCI dried

%2b;§égb%rgoajug{ﬂuﬁﬁeﬁl q;?dc o box#gg toz':gfgp cﬁ@l_:}(.lgp%%l?’ a%sma 7prc%1uct asa gohd

2, 5-di hy(ﬁf@S%E‘ pyrSﬁbe |‘lBar boxpydiataiof2- 199,  Saptehali) Yinldyi 6-oxa-3-
chloroform( , andthe reactron was stirred for 4 days. The

react i onapabseyalo -esebopiylate: smCEBAt €¢620a 19007 - Mnannadl) ovast edded 1o a

Ui fate MALHR %‘ﬁé@ale%’%%@n}e@?%ﬁ&gdﬁ%mo%aiwb e 1288 8.5 mmon)
chr ormat ogf alﬂbﬁbfmﬁi s @E?]Vuuﬂf‘th@ rgicach oas sfir@iok% Ey8ACIHGYhdtn kBixdre was

EtOAc/DCIV[ to provide the desired product as a solid (1.0 g L
[ 00353124 ﬂp@mthg@ﬁt@tpd&ﬁ CO3 and chloroform, and the organic layer was washed with CHCI;,

2-(7-(2- hQXva) 2- di I
(003541 SHae SE otk TSRO lah SoRMIcL Tho " ricd Rl bl By piicy el
was addedhgmiatogtdaphe- duBaglivith { 2udikgt bad 1% Br.g/DCKR GO3 5 (% 7ELRAGCM, to
124.1 mmol ), ., ben 1 124.1 nmmol ). and DMF (124.1

| bromide (14,76 M.,
124. 1 mrB’fO)Wdefh%é e ipre %@éﬁﬁ{ﬂ@-%@s heated to 65 C

Nguinolin-

[00353] 2. Preparation of 2-(7-(2-methoxvethoxyimidazo{1.2-alpyridin-3-
sl . ,
[00354] Step 2A: Preparation of 8-{benzyloxy)quinolin-2-ol: To a flask was added

guinoline-2,8-diol {20.0 g, 124.1 mmol), X»,CO3 (17.15 g, 124.1 mmol), benzyl bromide (14.76
ml, 124.1 mmol) and DMF (124.1 ml, 124.1 mmol). The resulfing mixture was heated to 65 °C

overnight. The reaction mixture was poured into 1000 ml water and stirred for 5 hours, filtered



overni ght. The reaction m xture was poured into 1000 ml water and
stirred for 5 hours, filtered WO 2008/124323PCT/ US2008/ 058395 50

sol i ds andwiohes/masthed with 1000 m diethyl ether to yi@atrluousnsgses 85
% vyield) of desired pro duct. [00355] Step 213: Preparation -
8- (benzyl oxy)-2-chlorocminoline: A flasjg was charged with

8-(b I I I m .1 .
oy ORI S e sy 109 o %ﬁ%&&wﬁe@%&%ﬁ%ﬂ‘r’%ﬂpﬁ@,o%rmred
then a cqypdet of drops of DVF (0.5 m, 105 nmol) were added. The
reaction was heated to 85 C over nlght then cool ed to anbi ent

t enper at UP®38hd coitepn?Babe pline: \wh Sflagkideas ehgrged
th |, d f t
e AP LRSI ) B PO T s,

over Na2S@ridé (1 g emt@1antnslpneeaddediepwlie, ani thed a co'ﬁIpE dfidrops@$ DMF (0.5 ml,

crystallized fromtol uene _to yield 28 4 of desired duct .
(quant i t 0P PEDQY &) ad qeéoﬁsf@@%l wes hweg’ﬁargét “Copvegnieth then cooled to ambient

8- (benzylgn e}atgre(gnd(c%n&‘ﬁﬁgt@dw@ﬁrbﬁ?(oxy) (Al Lwis added to the oil, aéldgﬂle O%amc

al pvridi n- 3- ui nol i ne: 8-(Benz -2-chi or oqui nol.ine (5
mol )., -143@: waeRwhTey wﬁ@ﬁg))mllocﬁsmmﬁi\] 4G Yhe Hiyere weB:. sSpargfed aigl the organic

Tha b ORI i dst5s oger NS 3 Hikistpg e Mmoo o8- s gilnds yaiteq fom

18.5 nt nGblhertd yiwctmz}ggf&e?sﬁearbmdé& (GuaitBliye Aigd).heated to 100 C
overni ght under nitrogen. The reaction was di | ut ed Wlth DCIVI and

carbon (306has adted2Cs Qranamgti

at7ik: 2
concent At ARSI LIALESINE Bl B 620188) . 70

to isol amﬂwxymexgqemwae@[lppajmma(s 56 g aBisdnfhbl) APHPPIBRE Y7 ed, 627 mmol),

f i . .
3 e s e i o, 91 PAOA Y 1028 .92 e e Addgspto dioxane
8- (Benzy 6%1/1:1121&5 fnfol m&%@@%&r iap @Iﬂﬁé@b&d ﬁea@édpwvo@w@ oAbt AR

l'ine (5. lurri in MeOH" ( . Ammoni um
formate (n‘mag@n gIhmaacmmmas ahldtelédWﬂll D.@M/ aq GaIBQn @5 g@ V&8 added| followed by

et Ml TREGHLAD MERASALEE e ek Ll 1 e .

slurry umntsk lressRin Ed;%hwérelaﬂb@eéﬁd &irifons hdlts af® Sieh KilORd b XoltEoN@S desired
filtered and washed with 100 nil 10 % formc acid in nethanol. The

filtrat e piasgciasicehd (at edPH¥oyigidoi | . To the oil was added an excess

of NS 1 riggighnanol s@d 2 WL ik NS 745 MH . GRRARIHRALPD bibyridin3-
dryness was added ‘a

(pg V\ﬁ.s 61)5?(1301@1—3%1 pBI-(Blamto)\.y)-ﬂSE-(QSﬁIetlﬂSyamrxg) trmkigmt ed]pyyidin-3-yhqtinadine
and then taken in tolu nd. conc ted to drypess

Rere dr 1 6408 Babhd TRRLIS Sied MERE (138 Bt ARy SRR b ghmoD

the desir,pdpR Gﬁﬂgﬁj (0.8003P8 Armdiy GRR! RLL rb.n@fthe reaction was heated at reflux for 2
(trans)-4- (2 2- iret hoxyet hoxv) i m dazo['1. 2-alpw di n- 3-

veoui nol hnw8-TheorstPufmistureivas Gobdd to Wﬁb@d@@éﬁ@?ﬁd@ﬁﬂ@&l@m&m

glhggggig&? (‘g r%;\ntf};roﬁ“%ﬁ%mxg?@fﬁﬂé d\g%so !&:rec?1 | and' Wask}n/ad w;h1hY(}O ml 10 %

[ 1. 2- al pYérhid fcid inyiRamnt0 ITHR -l 6y b&fbteﬁ@eltwtb B8 oill To BRIIAONas\AIaddBin excess
Cs2CO8 (0.2201 g, 1.141 mol) was added to a solution of 2-(7-(2-

met hox- y of h¥- ip) npthere} opd resulipgyhe solids Jvepe yepermmitadnoginpesy. oV gtonwes added

0.878

o oxa- 5. e oV BT RESAPRRY sk GRLPMS 6570 gt pengol T slids yere
in DVF (4olfectedllyy finatioeand iten talksh el fbdileh@ ai@@o@eﬁ&ﬂéd‘ltcgﬂlﬁmeﬂsh@]ib solids
cool ed and poured into 30, i %}; ice water, This nmxture _ was_extracted

with 25 Oef lqdﬁnéfrﬁ@i@ma%ﬁ s de @%P@’I%@é/“%@@ﬂl%ée%‘%@o%ﬁl um

VlJguinolin-S-_vloxyJpvrrohdm—}ol



[ 00360] Step 3B: Preparation of
(trans)-4-(2-(7-(2-nmet hoxvet hoxyli m dazol 1. 2-
al pwi di n- 3weDaoy/12ed2n- 8-yl oxy) pyrrolidin-3-0ol: A 25 ni | pciil @866/048595
charged with (trans)-

napht hal en- 2- yI met hyl 3- hydr oxy-4-(2-(7- ﬁZ met hoxyet hox-y)i m dazo[ 1, 2-
aj pyridin- 3- qui nol i n- 8- onxy)pyrroI dlne 1- carbox | at e
0 B4 mdpg3S9Lt br) SiPeS M Premmaio: of ans) maplthalon g

10 % Doy YR, Bl 01 931 e O Rl 1,85 J?%mreel T

pl aced ana strrread ror 2 noars. e reactron

was filt &lse@Of GROE20Bpeas,) , [.14ie fnuhbl&r pap e rddas wshedscvmmdm 2 ol HGI7-(2-
and TIE, the a hase ) ut th .
sat ur at ed® 0’*'3’51’?88 V\ﬁwgﬁﬁeﬁ qﬁnw(}rﬂ)@ 3&? e And) eis)-

dried angy, g%gﬁn%ﬁﬂnétgylaé - ﬂaﬂaﬁlcﬁfglopf1.%]'9&&@-%@&%}(?15@%9%0 VB, 986 Ghmol)

(+) ni/lz etected. Exa

2-(742- rremBMR/é!t hmiy)"ﬁhmr@mm wa@m@\m O GoBhighigtheg ccrcrlﬁdsﬁ)ndzpomti lirgs GO
pyrrolidi ui nol i ne

(1 ans) - AasA o Sl S5 PR Fos i R hoh 2B B 1p R 20L& B organic laver
met honet k@ Vvirida da&osdd,l@n adulie] dimcéncﬁﬁswnqmbnre&dyé amspym«rf@w Idy ich - gel
ar boxyl ate. Sodi um hydride (0.017 43 mol ) was added t

sol ut i on CBoNELAZEIRYY- Satie: Wil gﬁdlgntﬁ)%tl f¥g to 25 % MeOH (with 6% NH4OH) in EtQAc,

3 hydr ochgfeg Z% &ﬂ?h{bﬁﬁagmﬁ&éiﬁd)sm7@ 2 605. 1 Q) detected

, 2-al pyrrdin-3- qui no yrroI |ne ate (0.117
g 0. 194 [oA%6D) i n Biep (ﬂB rrLErepaihHaon’ eaft |(mms\7vaﬂ’2¢w-ﬂﬂﬂ1bmveﬂ1c@1amﬂazmg
2008/ 124323PCT/ fo ut es. .| odonet hane
(0. 012" mRIPYES i A By fosd 2 Blamh "R HRBROVE  HES-
react. on n)ﬂ!&}ﬁhaiéﬂ-ﬁ-ﬁrﬁgetﬁﬁr 1 hOlE!f -%'1(2\1@5(2 Attty O @b aathipAikin-3-
m xture was extracCted with CHCL e conbined ofganic | ayefs vere

washed wiyhuihelin@-ylogylpsriokdine- &@nﬁemd@td (018@ & &5iicd uenmlé,s EfoHLi (f ibeL)yTHE

v A OB S Za SRARR D oBd Hvh D ¥se Thos e IB 16 By BEAEN St e
2- (7- ( 2- pebhiexwes prxad) indesl azalldonlofdIpyhd Stired3fo¥ 2)hofirs. The reaction was filtered

((trans)-4- et hoxvpyrrolidin-3-yl oxy ‘iré‘yl noline:. A flask was charged
with (tr S8EF- prrphic Wil ftliep Dopsravasyvashedvithod P B and ZHE, sherpqueous phase was -

et hoxyet i 5@%1[ 5321&'(5@53'

yl oxy) py %gl?/e}id%rqg %egr?r gjfgx;g%lgéa?gg%% %1{82]-7&?11:1l ﬁ’b cted mf\]? HE%{ The
(0.1 JI Lbygani€Hdyer (whs niti}d afd Odddedsedit aﬁ‘aﬂdlémﬁg/oolbﬂ@uksmed prp@cﬁ’dﬂ@ APCI ()
(0.0186 g, 0 and the reaction mxture was placed under a
bal | oon g’flz%ﬁlé@Jrg"PeF%@d for 3 hours. The reaction was neutralized
with saturated NaHO® and filtered f{hhfepgrer). The.filter cake was
washed with CHC13 and water. The | ayers were separated, the aqueous
phase was washed with chloroform and the orgarhl C phase was dried

over Na2SO4, filtered and condensed. The resi dffe purified by
silica gel chromatography to provide 24 ng of the ired product. M5

APCl () in/z 435.2 (M) det ect edﬁ%

“2-(7-( Z-méﬂloxvcﬂloxv)lmldazoil 2-alpvridin-3-y}-8-((trans)-4-methoxypyrrolidin-3-

Vloxv)qu{noline

[0b361] Step A: Preparation of (trans)-naphthalen-2-ylmethyl 3-methoxy-4-(2-(7-(2-

methoxyethoxy)imidazo{1.2-a]pyridin-3-yl)quinolin-8-yloxy)pyrrolidine-1-carboxylate.
Sodium hydride (0.017 g, 0.43 mmol) was added to a solution of (trans)~naphﬂ1alen—2-ylmethyl

3-hydroxy-4-(2-(7-(2-methoxyethoxy)imidazo[1,2-a]pyridin-3-yl)quinolin-8-yloxy)pyrrolidine-
1-carboxylate (0.117 g, 0.194 mmol) in DMF (1 mL). The reaction was cooled to 0 °C and



(trans)-4-(2-(7-(2-nmethoxvet hoxv)i m dazo
T1.2-altivridin-3-vflquinolin-8-vloxv)piperidin-3-ol [ 00363] Step
A.  Prepar alipaosaizazzapht hal en- 2- vl net hyl car bonochl or i dageEsyBossaisgss on
of napht hal en-2-y1 nethanol (51.2 g, 324 mml ) dissol ved i n anhydrous
THF (1 L) was treated with phosgene (2 rri 20 % solution in

tol uene, 388 nunol). The solution was $ red at anbient tenperature

for 45 nisttiedorRdningisn ledpreehane 4812 md %%9"091&10&-)%&5&&?6} agd fiedatibath xgs
a solid, %@b\fe@[ e é&{u &gw’dggﬁ{edﬁf: W!ih g d?ﬁﬁd%l é&cﬂ&ﬁnﬂﬁﬁ&g was
ep naph al en- v

st ep. [06 reparatlon o
5. 6-di hydx‘mqusd dutheCHCE_;H) The ccambmedrlcmgmc Mpdst‘ha'banasﬁe@/hmﬂiebﬂqd dried and

AL) and “PHEE i hb ATl AL 1y Séll@z)zﬂ\fgﬁmwf@fa S o a4 of the

1,2,3,6- &ﬁkﬂ%@%@cgﬁ)h@ﬁ@ rrtM+ fapl ) and NaHCCB (4.18 g,.
49 8 nrnol) in water (88 /124323PCT/ US2008/ 058395 53
preci pi t d#6Ebr medSien BhEraparation @ : ot sethopimideen] b2-afpveidine fypl)-8-

it ur o eRES Bl THEH&ﬁ@ééeﬁﬁ?%ﬁﬁdﬁdﬂ% Al 0 A0

t enper at @rgmédyl 16 hwahoxwe(zr(eqmmxy&ho@gmﬁm[1@@-@]@ymﬁn$aﬂyp1ﬂohm- _
nmet hyl ene_ch| ori de was was Sﬁgar at ed, the aqueous

| ayer vvaé’ loippealiding - Cﬁ@PWPTé rﬁ‘éo%&&r‘??ﬂ’émaﬂdz NHECL@rrhle dHET ¢ 4Rl 5IOH
were dri e&nd'\ﬁ)%%gﬁgg Pﬁl'o@ rlfd?@ (. 9f8%dg,'db1‘”7§9fﬁ9015 %R teBida Mixture was

desired uct as an
[ 00365] Slpbapéd Bndgar AbllcamodthHp indh skiend For Bi e ylILie- madioB-was neutralized w1th

azabi cycl T4 t an vl at.e: spensi on of

o " 1 et SACH SRETROALERY BarihciT: PHE R R s vEA SO ane
dropwi sewa@raTkopkad Ude @pa?&éd;'tth@ﬁqlﬁﬁuﬁ & Rtk SirsBedy Wit tohMoroform, and the
5, 6-di hydropyri di ne- 1(29_ car boxyl at e am;g 41.5 mmol ) di ssol ved in
met hyl en@ig@hﬁcd?ha@rewesgn prerfiaeS @lﬁhqr@sh gorglensgde Ghe wsidae tWap gurified by
anbi ent tir Y

W th' 5o, TEOREH R BRI G e 4P Rl e GRIRALRRRE) M IETI S RITESS
was washed+t) ddiechith K2COB, saturat ed NaCl, dried over Na2SO4 and
concentrated in vacuo (9.5 g). [00366] Step D: Preparation of:

(trans) - napht hal en- 2-yl met hvl  3- hydEs%yple282. (7- (2-

met hoxyet hoxy) i m dazoT1, 2-al pyri di n-3-yl) quipg) i i— r3\3|.l:]yl ow) pi peridi ne-1

- car boxyl at e:
2-(7-(2-Met hoxyet hoxy)i m dazo[ 1, 2-a] i di n- 35 i nolin-8-ol (0.10
g, 0.309 mmol) was sluiriecl in%ﬁfig& i L) and treated with Cs2CO3

(0.201 g, 0.618 nmol ). After 10
7- oxa- 3-azabi cycl o[ 4. 1. 0] hept a 3
was added. The reaction was frred to 90C and stirred for 40 hours.
The reaction m xture was cefﬂi ed to anbient tenperature then added
dr opwi se | ;
and the Was  Wa
CHC13 an@hob® conbieed: (Ilftﬂﬁfutlen loﬁ)lig!lﬁhalﬁf-.’e-vhlﬂidﬂﬁd carbetiochih2ig6d. A solution of
filtered and concentr ted in_vacuo. The reogl due s, purjified

silica gBPherianay ograpm) Ok? @t Potmmpalhdigs Yeédrl et HF ﬁbLio‘f%i (satsd
N114011 \»ﬁ'th'\é?a{%@ ins' mﬁceé 1;;19%;55%1&3, i{s%oﬁksw eﬁ@%@agﬁtw&%aa at

MS EST z 619 tect Step reparation
of ( t r anaghbidai( @m@éra(lﬁe ﬁtuftﬁhonymteh oxry Yhem edazaiitbicd-talaffodl the desired product as a

O 5L 05 O PLET L 38 HEBRAERIN g o 21 ot

3- hydr oxy?

met hox- ygmbmqy)l m %0131  Brefdr Bl G Nnashylalil DIt 853@%)@3@15&4(%
-1 - carboxyl at'e , 0.072 mmol) was dissolved in 95 % Et OH et hyl

ac et ate M@ |Nﬂp)1ﬂ1alr¢u--tyl@aﬂ1§1dcaﬂmncml®@dwq1¢0@[geé%ﬁs yanal),wes diglved in
- Therhgagid of & W ATaRet B 2HBLESH e&b) SIS 39810 3.6

tetrahydropyridine (3.79 ml, 41.5 mmol) and NaHCO; (4.18 g, 49.8 mmol) in water (88 mL). A




with fresh catalyst (ca. 5 ng) and re-subjected to hydrogen
atnosphere for 5 hours. The reaction was filtered through a nyl on
menbr ane ((odhodii2and concentrated in vacuo. The resi dp@r/e%os/058395
purified by silica gel chromatography, eluting with a'gradient from
1-20% (6% NHAOH in MeOH)/ et hyl acet at e.g3A soI id was recovered after

concentration in. vacuo.. The sol.i d |sso ralL :
treated BREEPIFteNORRe ’Pﬁh%ﬁeé%ﬂ’i‘émclﬁ @tﬂlaf_)‘hel\? %@Ewwﬁﬁaoééﬁdlfé‘z‘ﬂ% (63
m nut es e WwaldidoR SWRBSi1Ge MEEBAdiRh Sfxthfe. Tﬁ@amuu&nhﬁﬂ réRoFHaSRAl %h%@aﬂhrhnd
MeOH and reconcentrated three tines. The naterial was dissolved in

MeOH (1 rw_a}mtsdnémamb@aﬂtedm}:ﬂ*ﬁaus efmtbﬁ Eows Tieoreattion waqo«rcmgwmatedtle vacuo then
f or med, an lter.stirrin m nutes, thi rec ate ,
col ot ed e Rhicnh et BT (el S Senat o RSt R P i g wita
of nitr Ogﬁﬂhﬂé@ dml}:)nde| hred thBNmeﬂﬁ@ oMdgics G2 Biebovid NagSOHdandlddncen®ratéd in
(s, 111), 8.45 { 1H), 7.65-7.59 (m 2H), 7.49-7.43
(m 1H), V?C%OPTQYSde(‘h?d%H?dPWdMﬁaaIBCFI(lﬂno)lll) 4.48-4. 43 (m 211),

T Y g o

2.27-2. 1azdbmvcmm1ommﬁ@ c(arbbxviath 435uspe1¢wpfde®mAe(d3 OBx@n8.£3 2mol)

844-fl uororil peri di | l.me 7- t haxvet hox Z0

al nyri di ﬂ1s§olv§§ 6&?48}1%/@0{1%?)%&%{%%5 ﬂé‘%ér%‘ﬁﬁwg? fo c?ﬁg‘{@r% [‘X‘?’Pn of
4- 11 uor ondghIAOX Yy IR | 5) EMOAlofirBnel t CARERBIWIAL €11 g, 41.5 mmol) dissolved
4- Fl uoroﬁn -(1, 1- d| nme Ieth ? 1,4-pi E‘(I’I di ned)lhélcl:argiox'%ll iC glé:rlm -fsgvﬁylm
Soter (o mardigne phigBapmes yadE el dubivess Alipwrdrs (e tmamblaxn@@ﬁnmratt@e@nd
Cand tr i U i 20

2. 00 ottt Pl MR MO IR i, % MUl R et e e
war med t -@epardiide The b@,@mrpawaeasf\@éshé’d hnhs% KXt@;, sm&d@ﬂa@ﬂaﬁ@w&%ﬂ@ :
W th sequential additions of water (110 pL), 15% NaCOH (110 pi), and
wat er (330 pAopentgitd ip aHo-OSt®rred for 20 minutes. The slurry was

di | uted ‘QO(BEGFt hyl St@ ehatfgeandich! bf kGt it aflén—i.{Iﬂ“eﬂlmhxdroxv—4—(2_—(7-(2-

concentr n vacu to provide the desrred proaduct (U. 303 Q)
[ 00369] Sm_mmmmn_ﬂnflﬂ -a [peridini3ugliduinolin-8-vloxy)piperidine-1-carboxylate:
4-fluoro

et hyi N 327 AR PR el Tl oL H e APebFigBo TS
eri di ne- funtArR eMAal @ hP) &@u&tedowﬁﬂ@sm é)) 2\’)@% 0658 RinYdA AlfRr 10 minutes,

di chl oronet hane (1.8 rut) and Cooled to The sol ution was treated

wi th tri etriyhalendreintathyl Jaoxat3- a:@b@moﬂ%ﬂ]bepmeﬁoml@pmgate @BA00 g, 0.355 mmol)
2008/ 124323P 008/.058 f 17
0707 nulGy poas e RECRALNED a1 34 PR fof A FRLP Th sl baure

di l uted wag itomeﬂhw aﬁ&eﬁmlempefhem&nﬁexqla&arcdhe@pmﬁchmaﬁtsmteadmm{tﬁm
and separated. The organic |ayer was washed with_ saturated NH4Cl, 6%
NaHCCB, @ihlc’é%fomé% Négwadéqm and Fl@daxﬁﬁa“’éw@%?%t% agpeays ayer ves washed
provi de Euﬁ‘cfith R i

tert- but& 11%10ro ?12%&?@5%6%88}%% %Mé&maﬁo“ fﬂ%?@d&td Bieelfreted
i m dazo. ﬁtvacuaﬂm}aes?esvdﬂeqmsrpmhﬁembﬁmytmgeyB;lnremay)gitaphmelutmg N‘ﬂl—h algradient from 1
- car boxyl| s 2l (=25 . oo . ..

ot hoxy Sty Sk in MeQEsitvhrortse iereidebe dasisd apodus (bbug) MS ST
0. 149 mr@)hmggglm)\a@gcﬂea DMA (0.5 nL) and treated wth Cs2CC3
(0.097 g, 29 mnol). After stlrr|n for several mnutes tert butyI
4- quoro[0ﬂ361]rrethy$t§1mEf pratign ebftians v ath o) lmnidgaof

(0.053 ¢ e ) ﬁ@

40 hour 53 nglulu 'Yi : n%‘lj H‘Faggv%gaéj%%@gqe %ﬁ%&]@g{? 2%
and el ut ﬁﬂﬂmﬁdﬂlﬁyﬂfn@cﬁb@m}i}pﬁﬁmﬂ- czf@)q%r‘mbﬁn %ﬂl&ﬂﬁﬁbbﬂdﬁ%@&b&b}ﬂf@é hyb.045

acetate to provide the_desired ru M5 ESI (+) rn/z
551. 1 (M- QY7 2g@meody wes dissolved in 95 % EtOH/e hyl acetate (1:1, 2 ml.) and ‘treated wﬂh 10%

[

Pd/C (Degeussa type, 20 mg). The reaction was purged with argon then subjected to hydrogen

atmosphere at balloon pressure. After 19 hours, the reaction was purged with N and treated



[ 00371] Step D:. Preparation of

84(4-fl uoropi peridin-4-yl)methoxy)-2-(742-

nmet honet howw)zoedarer | , 2-al pyridirt-3-yl)quinoline: terpeﬁusmﬁsmssggs
4-fluoro-442-(7-(2- '
nethoxyethoxy)lnldazo[l 2- a]pyrldln 3- ¥4y qui nol i n- 8-yl oxy) met hyppi per
i di ne-1- carboxylate 0.011 g, -0,020 pmol) was dissol ved |n di_oxane

(0.5 ni) Wity Fﬁ%&@%ﬁ%@hmma) Mr%g@m@ﬁﬂarhﬁ@aeﬁ aan@%?ré 00 51kogrsa The
0. 504 nun@lolion ThE 1RAGE SRS nyibi éﬂeﬁ%x&%c@@' dl SSO 5 awdgmfx%uc?‘ﬁhe

hours. The m xture was concentrated in va
r e- concentsiducedas pwifiadcii-bitity gad chrmgréﬂm dﬂhm@wﬁhtaegmabnwmmlamd’edﬁ%

NL- 1400 INPAE0H PEORDROR) ekt 2 il ere sorepreatfiBdnaroipsThypia
AR oaped PN £ A §1 iodi, 4 4 FCIG8 ickile (0 B8) (s Lo

7.83 (s, 1H), 7.41-7.33 (m 2H), 7/09-6.98 (m 211),
11-1), 4. fgglﬁmutemhessplqyon wasgngenmgted in vzguqﬁhensreﬂbsspkyed BHMeO { nd re-

225 kg o Sl o Yy G e

-0 EfO (40 mL). A precipitate formed, and after stirring for 20 minutes, this precipitate was
(cis)-4-(2:(7-(2- EFth,oxvethoxv)l m dazof 1. 2-al rwidi n-3- qui ngl_i n- 85

vimvbi petelesiedsby filtraipn.owesied Yoo and gl oades gisblamket 8%31?‘2]5%{ dg me)- H
Prepar at iN@ArQhod §A152, CIRRM) A ey @: vﬁmtﬁsy@ ﬁnﬁbgagqah yhflr 1.85-7.59

met honet hoxy)i m dazdil | -aI pyri di h- 3-yequi nol i’nt vl oxXy erlcg gié | - car
boxy! at e:{m¢ Eng).49- Néﬁr(nhaﬂé,nigybﬁémgzm 4.94-4.87 (m, 1H) 448 4.43 (m, 2H), 4.37-

I ) ut nol Gt LA P B MR STl R 5 Bt B e 0 39731

0.075 g, (&, 1@}, 258-049 (asndr. 330l 18es, i), TEERARE.(PPm435anui-tl) dakaed.

w th benzoi cﬂgm d (0.022 g, 0.181 rnnol), PPlZ?E (0. 036gr(w([) 139 nunol)
and dii sopropyl azodi car boxyl ate (0. &x8mpie2%. 133 mmol ). The ni xture
was stirred at ambient tenperature for 40 hours,¢ and t hen the whol e

reaction mxture was applied to a cg|-ym of Ozl-and eluted with a
gradient from 1-20% (6% NHAOH in H) et & (75 ng). Ms ES!
(+) intz 723.2 (M1l) detected. 378 Btion of
(cis)-naplithal en-2-yl methyl 3yhydroxy- 4

met hoxyet hoxv) i m dazol | . 2-i |l pyri di n- 3- yeow nol i n- 8-yl oxy) pi peridi ne-1

-carboxyl ate: (cis)- Napht#él en-2-yl rret hyl 3- (benzoyl oxy) - 4- ( 2-

7-(2-nmeth i _ . f
(5 (2 et hovsdet o B An0: [ dnal by

4 -4lpyidin 2
was di ssol ved in THF/ NEOH/ wat er (2: 2)@;;1:161115 m_) and cool ed to 0 C

The solu was t[eat th L| OH112 0.008,_9, O.¢

stirred ié 3§ﬁ}m entg ALalion, of T putyl 4sfuorg-fethyd pacEAmg-l-
wth saty S

1D S S e e s g 01

extract eg, 3.4aduimol)owas dissoteed wi TRECACH 3nL)Theoled tdi0n¥dl aod geated Withalithien

di 2 t o
hmt o | SlgEMEhPPRREST g ML 3903 £o BREEL ShaIRG ondn bR grsapRa 20 °C
gradi ent fcﬁﬁznmdr@%(»@&@dé&k@ﬁnbﬁmwaﬂ ra@t ol 3 deaisatI fefiidh Atk dRerched with
desired product é312 ng%. 14 ESI ( mz 619.1 (Mtl) detected.

[ 00374] Ssegpeltial pAdigansye watepf110 p.L 5% NaOH (110 L), and water (330  pL), and then

4- v4 i n-
v ol St 20 IRRORL I bl HIVRS M cBup it g‘-‘djplrtr%?‘?iyllhf’é?lﬁai%?c?s |
Xy-4-(2- 68n0(3ﬂ&-ated in vacuo to prov1de the desired prolduct (0.303 ).

nmet hoxyet ho i m dazo[ 1 2-al pyridin-3-
| - car box ﬂéﬁj

(0 0 Pg 0 4 ! Petle 64! !A-',

:_ -0 [ Myl f 1
treated };ﬂ %ﬁ& 1A% Bk h adinran. car hanpGEpIUS aaw £l Bffinc-1-
under a hydrogen at nosphere | oon p essu?ﬁ%‘l 301? {SH%@ ]})mlpﬁ% ine-1

carboxylate (0.150 g, 0.643 mmol) was dissolved in dlchloromethane (1.8 mL) and cooled to 0
°C. The solution was treated with triethylamine (0.134 ml, 0.964 mmol) followed by



dropwise to Et20 (20 rnl,). The resultant solid was filtered and
dried under N2 to provide the desired product (3 nmg). MS EST (+) mz

435. 1 (Mrlyvoombeeieg. Exanple 31 PCT/U520081038393
N-ffcis)-3-fluoropiperidin-4-yl)-2-(7-(2-nethonethexy)im dazoil.2-alp
yridin-3-vl1llqui nolin-8- am ne [00375]1...Preparation of

247- ( 2- met hoxyet hoxyl i m dazof 1. 2- al ovri di n- 3- vl)quinolin- 8-v
trifl uor erashangneionylf drerids: (G0393 7} 8:78p nmol)PIthmaattqnowas)ﬁtlrred at 0 °C for 2

8- (benzyly

qut ol n B4l Atk Bletyfbyl LSHANRR GloBRAR Sl e NG apd scogrrea.
benzyl britwioseaniclldyer GragiwashiedAvith smmtpd NRGCDE W@éH@Ojl, dailed oﬂ&éNalS(mjﬁﬂt):red
The resultin mxt e was heate 0,65 over t hen poured into
1000 m afe ncgrﬁgpt P@@W@FOVS‘?%E%?%W3$ d%?#@sm%re filtered and
washed wigpd7h) 000 megdl et hplepethss 18 »ﬂ;ﬁbgmz6451@&@5&@@1@1@%&%@“)
desired product [00377] St ep lB Preparat| on

8- (benzvlim an -8 méthylipaperid; ) : 2-(7-(2-

ol ) ”Zy'\i?x%% ‘?'8&@3%%)#%82 iaz%fwﬁm%ﬂﬁ G- W %9“’5 e BRoned

f ol | owed ibpnaafew IﬂLpasd RéatddMrith Q3s§ccnj gr (1905g ool l)amo@l’ldAft&estlEﬁingok @éVveral

m xture was heated to 85 C aoverni he reaction was cooled to

ambi ent  RIAYES: é?lﬁnbEtYéﬁdﬂ%‘PrééEﬁl?thY fwoawn@rhyl)pme%éwwxxla%@ 053 g,
added to tb@lr%@mg hafda%g%ﬁué aaéseileae@asmgjﬁos*@%rw M&%@'eﬂﬁ& reaction

saturate yers were separated and the organic
was dri ednigwerwidaPpidd tofd $i0g celdmaratd ehntﬁﬂanmh agm&emcfram 1€ﬁﬂ| % (& h’eNHh(DH in

(o e OSSR el 6 P G T PRI v
8- (benzyljggmd.2- (7- (2- met hor yet hoxy) -i mi dazoi | . 2-

al pvri di n- 3-yDqui nol i ne: 8- (Benzyl oxy) - 2- chI oroqui noline (5.0 g, 18. 5
nmtol), (00372 netBleryethox y ) {Hihnaropipanidin-g-yhgethox Nf2-6/-(2-

T L b B R RS B, 0

18. 5 mMMigettaRgetiedyfimiddo 13 alridid3-f)dumiin- sayl@qﬂmethp@ﬁp&rim Mexbbiy@ate

was heated to 100 C overni ght under nitrogen e reaction

di luted W-8H o ahamol) wee duplyeh indiosantded mlg| and iesgtegywith HtMahﬁdmsen'

w0 2008/ (53BSCAPERBE CEATED LRl TR S° RS Bt hpbratue

sol i ds wésre2dshours. chefmixite wasreoneemttatet ém vhcdol exdesolved msbieatomcertated ﬁom

desired R/E %%%ﬁreea%maes S'Hlﬁ! grugie matg‘lal E\ngas%gch on}o a Si0; column and eluted with a
gradient from 1 o 20% (6% NH4OH in MeOH)/ethyl acetate to provide the desired product (3
mg). 'H NMR (400 MHz, CDCl3) § 10.67 (d, 1H), 8.22 (s, 1H), 8.08 (d, 1H), 7.83 (5, 1H),
7.41-7.33 (m, 2H), 7/09-6.98 (m, 2H), 6.90-6.84 (m, 1H), 4.29-4.16 (m, 3H), 3.87-3.79 (m,
2H), 3.49 (s, 3H), 3.23-3.10 (m, 3H), 2.29-2.15 (m, 1H), 2.14-1.94 (m, 2H), 0.93-0.81 {m, 1H).
MS APCI (+) m/z 451.2 (M-+1} detected.

Example 30
e 0
Joon NS
HO o S

—0
{cig)-4- (2—(7-( 2-methoxvethoxv)imidazof 1 Z-a]mfndm-?:-Vl)aulnohn- -vloxyIpipeiidin-3-ol




[00379] Step 1D: Preparation of

247- ( 2- met hoxyet hoxy) i m dazol | . 2-al pvri di n-3- vnqui nol i n-8-ol:
8- ( Benzyl owy)20id/(24326 2- met hoxyet hoxy) -i m dazo[ 1, 2- a] pyr i gerroseoydi)sedss No
line (5.0 g, 11.75 mol) was slurried in MeOH (117.5 nil). Ammoni um
formate (7.410 g, 117.5 mmol) and Pd(O—!5)6210 (0.8252 g, 0.5876 mmol ) .
were added. The reaction mxture was heated to requIx for 2 hours

then coollB87Rb 20 Steprdi Ricparahion offgis)napkik ale
went 1Nt GeaRbNELBR B o], %%‘H:’vﬁdtt@é -vl%édlﬁofttn@tﬁvtﬁgﬁpfogﬁd&é htcﬁfbo%%f (%)

washed with 10 9% for acrd ri ne
concentr a‘te@ﬂthhhndnylmethyl To t ha- kqidkoxya*b@a(d’e(édnﬂhnmﬂ:exﬁmﬁaﬂ&[—ﬁ?-n]pyndm—3-

M added HBmPIELehrD Sebeir i e (oo 2 e n: D B ok e
6.5-7.0 wasrtﬁdsom@a{ YHFT0s0saLl) ds1 uateemtbe%e%cm(ofm dge - 2t 139 Ao, PP113

then taken up in toluene and concentrated dryness under vacuumdry

for 12 hdbe3o g.bi% mmeling @megﬁwlwceltmbowlaw(@ Oa@ml;%bﬂapmmbcﬁe mixture

00380] 2. P
N (ol &) Y reD SbieBRioPh rmeranes 5t 49 bpysand: e b gl reon g wes
[ 1. 2-al mpplteﬂl fr 3- gtlh);qm ¢foBi0;Nariit emtemewn[aO@?g%eﬂd]t@tt efporm AL -26%e(@t atiLOH in

of tert-hut 3-fl uoro-4-hydrox eri dine-1-carboxylate: tert- Butyl
iy Bede (2 Oal e et al o

3-f | uor oMe B‘ﬁhﬂé‘?‘ﬁ%’?ﬁ’é‘s @glzéﬁ)

Med. Che 9, 2@37
anhydr oup[fvégﬁt (60%teﬁt_%8 Po Wi
sodi um baratioxgethobenifr8dazs [ 1g2- &ﬁﬁdmﬁaﬂ)mmwém &Vl&ﬁs’)mnﬁumae-beanboxivlatétf t dcis)-

stirrin or 3 tes re mas re

t enper a? 6@8‘1‘?‘%‘1%“%86 §1n}’ g Eﬁe(m\@g Etﬁ’ﬂ’é’é %ﬁgtrz %&’ﬂf@’ea
pressure B@Qnélhﬂs-&ﬁ)% RS- ]P@d’rsd a&ﬂe(@ oyst eml@ﬁtlﬁﬁﬁl eya8 TARNED in
chl ori de soI ution (4 m.) and EtO (400 .m_ The aqueous | ayer was

ext r act ed BVMROB water @ndilthe n@drmdrceqleé g &n s T tsplation wae tieatod s diOH-
with bri r Vi I te C
provi de ?ﬁe(@g@fgr% Iﬂ%blg%gss ﬂfare#\%?%%ﬁ enﬁf te aﬁﬁi? g‘\?ﬁ §l%§ %@E ggn was

upon st agdédthed 5&th7sag)rated NH;Cl and concentrated in vacuo. The residue was diluted with

00382 S B: Prepar a of (trans)-tert-butyl 3-fl uoro- 4-
Erret hyt sH éaﬁ%ﬁ%ﬁfﬁ% .éﬂeequ Y%dsegﬂ%ﬁé W&sseeﬁratt%ﬁ agitiogal; gy with

3-fluoro 0 t
di ssol ve?{l n ;F}L rous me Féﬁg&i‘ﬁ@%ﬁﬁcjﬁ Fisk %%ﬁ.@ggjétg%ﬂe %)en rated o
treated wadue. Thd mtategzblammn@ea b siliaa “amfmmmﬁ)ph&’mlhwwﬂby gradl ent from 1

met hanesuy|.f,ony 265 The sol

o owed. OBARRANERR 5 WMed TR iecpisToarants e g itpitih il By s Bt
hours. Tie kel o MR dé{ﬁ;{djtl oned bet ween saturated NaI i.CG3 (400 nl)
and net hyl’ene chl oride (400 m_) fThe a(%ueous | ayer was extract ed_vvlth

WO 2008/ 18833413 PCT/ 3§52h Barars = HyH{ 2meethdxlyethpxigimidire

organi c i INHC n |

fi Igt elr ed 68l o ?gl e chua T%esrjlr eggtéaleg\?\agm%tu?bf'ﬁi% ,5?3% -2
silica geieﬂmhyalmtyglgﬁ@abm,, e]pyfmhﬂ@ W¢Jmonﬁ>8aﬂa@)ﬁpaﬁﬁnencabewlﬁe t(h®30
desired pr odugt (7,24 ¢ 00383] St ep..2C. Preparation of

(cis)-tekt I ynm@l)awd 6153011"%6% Hetli Bilpe traated ¥fitho kP apabladinggpn garbon
azi de (49 gﬁ % t?@az 58 &maéed"@ﬁeﬁéjﬂﬁﬁ%&eﬂ aBnSPhtt (MoBh pressure) and stirred for

(trans)-ter
3- f | uor 03-dapetTy Ireastibo wek ditigedi theuzld ia mgloh- manbmnq/hmi eoncéhtratd ig,vahid. The

mmol ) dissol ved in naL reacti ea o 11

24 hbur s ST TSI PO TG el W ohOadhs clatine REBpme fes
chlori deNHOIEHR ﬁ@@ﬂﬁ@&i&?%et&é‘ ErHRTERRERd RYRIL WAS diSddIRA lﬁ\t\%om%%eam
filtered and concentrated in vacuo to provide the desired product

(quant i t atthviedMyiie] ) d1oxqr@013®4qogpqgra‘@d) in paaalbe fesiduovas re-dissolved in MeOH
(cis)-teg td ?éj Eéﬁcetﬁr&%&@ leee tlmes SO QP! e%ed’u!a dv'vargeslt}me %Xéh% P | l dﬁgg{




[ 00386] St ep2F: Prepar ati onof N-((cis)-3-fluoroniveridin-4-vl)-2-(742-
met hoxvet hoxv)i m dazoi |l . 2-al pviidin-3-yl)quinolin-8-am ne:
(cis)-tertwduwydn2dsbl uoro-4-(2-(7- PCT/US2008/058393
(2- met hoxyet hoxy) i m dazol I, 2- al pyri di nB-y1) qui nol i n- 8-yl ani no) pi peri d
i ne-1-carboxylate (0.050 g, O. 093 mml) was di ssolved in MeOH (1 i)
the solutjon was treated with 808/ 124323PCT/ US2008/ 058395 (i)
hydr ogen d(‘E‘Pﬂ“B?‘i H’eP @ @& Bﬂén@%‘@sﬁ%t $ﬁ]‘d vasHtlieygdgingt drreg andgr Na e drqiade the
stirred { qconcentrated in
vacuo. Tﬁ}ltee resi due <Na |I?sgslgﬁ/19ycf g‘wsLon%eE%%r ated from MeOH three
times. This mat erial was Pur| fied b¥xsmplccH gel chromat ography,
eluting with (6% NHAOH in MeOH)fethyl acetate.to provide the desired
product (16 ng). 1H ICWVR (400 MHz, CDCL3) 9. 85 d,’NaH), 8.14 (s, 1H),
8.05 (d, 1H), 7.77 (d, 1H), 73872% 7, 8(d, 1H), 7.02

(s, 1H), 6.85-6.74 (m 2H), 6.30 (d.s . J = 49 Hz, 1H),
4.26-4.19 (m 214), 3.87-3.78 (m<p1;2}q, 59 (m 114), 3.54-3.42

(m 11-1), 3.48 (s, 3HL 3.27-3. 1 “ . 2.87 (dd, 111), 2.79
(t, 1H), 2.17-2.09 (m 1H), 2-690-1.86 (brdy 111), 1.81-1.67(m 1H),
1.30-1.22 (m 1H). Exanple

8- ((trang)-3-fl uoropi
Xy) i mi dazﬁ-@hﬁlﬁﬁﬁﬁe :
(trans)-benzyl 4-(2-chl-oroquinol
fl uor opi peri di ne-| -carboxvl ate St eplA: Prepar ati onof

(trans) - {&d3¥5but vI B fﬁm_cﬁiﬂnmmvethoxvﬁmidam[l.2-a}nvﬁd.in—3-vl)quinolin-
vl oxy) pi erldtllne I- ar lﬁi‘cﬁl ate: To a solution of quinolin-8-ol (3.50
g, 24.1 BEAns added cesi um car bonat e (23.6 g, 72.3
=al), foljpozmed by Stép A tPegdardbigh Y 83bEdAv kO gflinolin-2-0l: A flask was charged \mth
(met hyl suI fonyl oxy) pl(Eirl di ne-1-carboxylate (8.24 g, 27.7 nrnol).

react i on HingkRA-38 deetl4 lnmami)ol’iz sad Stgal #- hﬁ@l@l benzghbromide (14 76
hours. The {Hac aﬁ_ﬁhﬁl\ﬂﬁ fl ﬂﬁeismf q]hﬁn afm'rgs%gltg F ea\%kr l%ated d 10 65 °C
I'F pape

filtered throug toppé rrpr esse
wi t h DM Byeraigdit, dmncpentedaﬂtedﬂﬂ(ﬂ'imémreudml siageddor 5 hawed ’Dm: mhﬂs waeg‘ﬁﬂered and

oM, E¢ OABPI “GIADODER B ethet e 263 4 P e detmed PR
yl oxy) pi Fmvﬂ]' ne- 1sﬁé§f 1@%%@&&08%9%@ 6% ﬁ&l%tg;g_ﬁ inolfi#: {Q Yo Yas charged

8- yhgp) - 3-

o=
OI b
w )
©
q

—~
-,

LC M5 ES raiz efecte . Preparation O
8- ((tran¥y Sii-fhenndmwmtpmhnewm 268 gr Hpumnwll) sl BCEy(dl%oﬂJ 93 genol)T @xalyl

311 wor oot [ Ph 1yt Vi ptded it TR LY FepsfPME4OS
m nol ) i n03@ndl) landOM réesion ddeeirdaad hohfedl 1634.°C dllernight 1THe e 801 Iwas cooled
to ambient temperature and concenﬁated to an oil. DCM (300 mL) was added to the oil and
the organic layer was washed with 300 ml of saturated NalICO4. The layers were separated and
the organic phase was dried over Na,SO,, filtered and concentrated to an oil. The oil was

crystallized from toluene to vield 28.4 g of desired product {(quantitative yield).
[00378] Step 1C: Preparation of 8-(benzvloxy)-2-(7-(2-methoxyethoxy)-imidazo[1.2-
~ alpyridin-3-yDquinoline:  8-(Benzyloxy)-2-chloroquinoline (5.0 g, 18.5 mmol), 7-(2- .
methoxyethoxy)-imidazo[1,2-aJpyridine (3.56 g, 18.5 mmol), Pd(PPhs)s (1.07 g, 0.927 mmol),
KaCO3 (5.12 g, 37.1 mmol), and Pd{OAc), (0.208 g, 0.927 mmol) were added to dioxane (74.1

ml, 18.5 mmol) and water {0.735 ml, 40.8 mmol) and the reaction mixture was heated to 100

°C overnight under nitrogen. The reaction was diluted with DCM and 5 g of carbon were added

followed by filtration. The slurry was concentrated and the filirale was triturated with 1:1



The reaction mxture was stirred at anbient tenperature for 4 hours,
after which it was WD 2008/ 124323PCT/ US2008/ 058395 61 concentr at ed.

The resul t woesseegisise was di ssolved in 40 nL DCM and t#t1Sus0dsiisson
was added dropvvise by addition funnel to a flask containing
vigorously stirring 60 niL 2 MHCL in her in 500 m, ether, causing
precipitation, The solids were jsolated by filtration throu

hedi um paitPAGIMBBE (34 Il e bearREINe B9 4P Ry S ARUE ﬁrdorr}ah%rrrsd fqigolate

Wi thoni t rOgRR; B G384 s o EIREGS Msb B, GElAgr, and dried in vacuo to give
8-(trans- 3- flﬁorﬁdrgr perrscdrgn 4- yl"(’)xy)aﬁr ngl i ne d| hydrochl oride (6 6 g,
o th nfidaza .

21 mmol ) [B8378] sol i Stephildh

'g-rc]:e g?é:)afihﬁ_ﬁg]h&go_llvsﬁ E@ﬁg%y-r-@’-%ﬁl—z:le\(.hox%oxy? (EI 2 [a?pl -l?qun[?olme

3-f 1 uor o«4.0(Qui 79lrhMo Wals(éﬁl‘ﬁ)iéﬂ ReVECHN®17. énﬁflf hexdraie rJ:alaee @430 ¢, 117.5

sol ution of 8mf§trans -fluoro eridin-4-y 3;) ui nol i ne

di hydr ochnsel} ged PECHC (96282 m@r%émofm@rq@de ereaqmnmwm was heated
134 nalL banzy. Qgh

oo 7oyt B AIBRIEOA LT ERRLERU i ol o 82O TRY o
anbi ent  tvenptatamteonalite aiittieechsdiletddend e flaw Haper Wak arashaam&dwe%,fonnjc
and t he m?éture was e>i]€0falcted with DCM The conhi ned extrac wer e

dried (N39ScHmethanol chhediltrals gvas sonesnfraigd &gy an pHe To thrgedl s 2 @rt’éaesar?f
silica gedr(iRi-Qiaas! ANk lpRAedsMdt veft bnBSXERETe Qltyhé@s wafeh %? a&l@&i to the

500 inL flushed, then gradiént to 1:1 hexanes:ethyl acetate) to give

( t r ans) belmasydnd:ihq‘, Bhﬂ@B’GWB- gtigiei ot 1 hoge ﬁﬂbw; 0iSpBo |bd|ni'épapec)aﬂb@>591hcat\eere
rnlz

( |\/|+1) detcgl(l?ogeg rﬁm%dﬁg tge‘}lljﬁﬁelp%% CP%ﬁnd tfoncentra%d t(g § ess tndér v]acuum

8- ((trana}yﬁbrdbﬁ@&ylmﬁaemsmﬁmfdpu@ﬂa@ﬂaﬁ@a g dctd-
vl oxv)cm noline 1-oxide: To a 0 C solution of trans)

3-f 1 uor o{M388Lii nol ?n- Brepgation;) s ((@isid ik tethoxye
nmol ) Indr%s%%%‘raa‘@f{%ﬁr—mms added 77%rrax rrCPBArn 4 X
250 i : Ohdvg%ﬂgawas stirred 20 m nutes, then
anot her 20088250 nyS{REr2A: Qrenatdtion of WebKtyl BIERIBA- wasdragestridtrpt iabarBok yBiic:
6.57 .runp).. The r mxture was stirred 10

i nut reTEP | SA?H‘@EL}]HO%P@RIP@E@%&%‘ERX@ fr rlrM&r Sfrfbé IIreMe@ ety 1999,
after whig mdgty MBS @qu%zmomﬂmﬁ wa%ra@gsa%d &.ha%ﬂ Y meba %bmgaf to 0

| NCPBA was a i'n 4 equal port’ions, actron xturg\.
war med t dCazrrtbrt@atedtlarnmetncaﬁuwﬁl acnhlursthoml'edndm(ﬁcﬁjg,t Bnedmal) Svdicut s minute

added. 1 SFFOhGA By AT O Car s T PR 1% SR 4 AR Paoge s

M nut es, 4tHaeR. WAL ﬁﬁﬂmﬁ&vm&iﬂra{eﬁlﬁﬁ@é@&d&&i Arashufel dnld iRCreS A0S WY pad@ioned
mnutes. Solid NaCl was added, and the m xture was extracted with

CHC13. Thetweenbiteraigd ameaiis chlerige %nlmtm (EPmEpand ExQAg eh08anl). The aqueous

concentr

(benzyl ozaycar &gﬁa;g{egq'?ﬂ ugrtccy)ﬁpl? lélgdrgt ﬁ) %03(55 q‘g?}?]% c?sn\ger waSh%ii wtﬂ_JL b6' ne
oLt Bt he ot m“ﬁ%%%ﬁ%%&%%ﬁ%% obaadn a5
urification _n the next p

To0302] Sitifk ibdhersiapeandiBed Gonsndire b iaby

4- (2-chl li=8-v1 | - 3- te:

0 G aor ufBa POU b YOI ot EpRNeR PO Ao Dbt &1 O p
3.94 m@g&@ﬂﬂﬂ&%“wrﬁed sblunambr@”nt ierehpgl atlsfiegro-4-
stirred Omnute ndthe nof

B (1 anByr PR Ao, (S T e (240, BincDe enthed B bt metvicee
1- oxi de (Hiofde @, L)%«a@ %oble@ed 0 °C thdlirchtei \Jﬂﬂﬂméth%zﬁetoq:lg' 161,13 nafslphilowed

dropwi se by syringe to the reaction m xture, "and e reaction m xture

was heat b# nieﬂlaaes onyt belmdc (20 himke 365 pimal e d he gelutiotwas allowrdo wess sy
mxture ¥\as bclg (%ltﬁen(;pé %@?1:':1 %‘EITEJ t%{nP 4? fic‘%rlsJ rﬁez%rrﬁgm?éj \qrgsdpagtqt?oo \éﬁ %eetween !%turated
NaHCO; (400 mL) and methylene chloride (400 mL). The aqueous layer was extracted with

- benzyl




al pvridine: Prepared according to the procedure for Exanple 1, Steps
1A-C, using tetrahydro2H pyran-4-ol in place of 2-nethoxyethanol. M
APCI (+) myp #di2ivk1l) detected. 100395] Step 2B: Prepar g 08osfosssos
(trans)-benzyl 3-fluoro-4-(2- (7 (tetrahydro-2H pyran- 4-
yl oxy)i m dazo [1.2-al pyridin-3-v1)quin |9| n- 8-yl oxy) pi peri dine- 1
-carboxyl ate:Prepared according to thé“procedure used for Exanple
Step D, umagthidere. c@fcadp.aﬁ*)hq eerbined orggiyie ghages were washed with 1N HCl and brine, dned
yl oxy)i m
Y (2 et ﬁgw%gta]s@ ?ﬁﬁ}’egl Qdd["? rgghlf%nlté%lflﬁ d%lcéman e(r{amcélhe 25, éyunﬁ?d by silica gel
4-(2-chl &hﬂmutdpdphm, Butjtlgoxiyh) hekaddsiBIOAp itpprovide e desivaiprbdicy |('aneb) n
AP m.z 597 1) detect

g(:ﬁ& gf :;%03%3] di br 8{28‘:'”&8 ol reDara'}/gl % (01-3~tert—bzutvl 4—%zl\{ldo- -ﬂu%ro%?ne%g ine-1-
2-(7- (cy%%gﬁg Js%ﬂ%&hem@@g@z&Iﬁﬂaewwaglaaaérﬁbla)soﬁlt&)ﬁtorf?@eﬁj;yértfﬂum

| -

or opi peri - vloxv)quinol ne [00396]Prepared according'to the
procedur é-fbiorﬁdmﬁvlsalzbnwm&mmedpc@mm KRN gi A244 aumolfdissolved in

585%7‘2%2%@&% !?',%’:?B Sw%geﬁx%#prfesz ﬁ%or 2(4%]13}3 q‘ﬁg g}%ﬂl]% wasV(\:%)oled and

8-((trar tdshreawﬁtwwapmemﬁymnécm&amevm& febatatibil,-the bigahiy dyef Wasbrigt der
ory)imdazoll. 2- al pyridin-3-vDqui noline 1g00397 ].Prepared accordi ng;

to the pﬁi@@%&tﬁl@r@rwﬁ@aﬂﬁﬁp@a@m waglﬂmf@ qur&)ldq @fiwa pmduﬁta{auangtauze Ylﬁld
pl ace of @(%ts_rlf\hydrgt I—I—;m(raea-I 0

a 1.1 mxture of drastereo ;
Exanpl e 8&boxylate: Palladium on carbon (10%, 0.876 g, 0.823 mmol) was added to a solution of (ms)-

tert-butyl 4-azido-3-fluoropiperidine-1-carboxylate (2.01 g, 8.23 mmol) dissolved in THF and
EtOH (1:1, 82 mL). The reaction was placed under a hydrogen atmosphere (balloon pressure)
and .stirred for 2 hours. The mixture was filtered through GF/F paper and concentrated in
vacuo. The amine was purified on a Varian Bond Elut SCX column, eluting with methylene
chloride followed by a solution of MeOH containing 6% aqueous NH4OH. The second eluant
was concentrated in vacuo to provide the desired product (642 mg). MS ESI (+) m/z 218.8
(M-+1) detected.

[00385] Step 2E:  Preparation ~ of  (cis)-tert-butyl  3-fluoro-4-(2~(7-(2-

imidazo[1.2-a}pvridin-3-yl)quinolin-8-ylamino)piperidine-1-carboxylate: (cis)-

methoxyetho
tert-Butyl 4—a1nino—3—ﬂuoropipen'diﬁe-I-carboxylate (0.040 g, 0.18 mmol) was combined with
2-(7-(2-methoxféthoxy)imidazo[1,2-a]pyridin—3-yl)quinolin-s-yl trifluoromethanesulfonate
(Steps 1A - 1D; 0.065 g, 0.140 mmol), micronized Cs;CO;3; (0.064 g, 0.197 mmol), BINAP-
racemic (0.0087 g, 0.014 mmol) and Pdydbas (0.0064 g, 0.0070 mmol). The mixture was
treated with toluene (0.75 mL), degassed with argon and heated to reflux for 16 hours. The
reaction was cooled, diluted with CHCl3 and purified by silica gel chromatography, eluting
with a gradient from 1-20% (6% NH4OH in MeOH)/ethyl acetate to provide the desired
product (82 mg). MS ESI (+) m/z 536.1 (M+1) detected.

[00386] Step  2F: Preparation  of  N-((cis)-3-fluoropiperidin-4-yl)-2-(7-(2-
methoxvethoxy)imidazo[1.2-a]pyridin-3-yl)quinolin-8-amine: (cis)-tert-Butyl 3—ﬂ110ro-4-(2;(7-

(2-methoxyethoxy)imidazo] 1,2-a]pyridin-3-yl)quinolin-8-ylamino)piperidine- 1 -carboxylate
(0.050 g, 0.093 mmol) was dissolved in MeOH (1. mL) the solution was treated with 4 M



FON

8-((trans)-3-Fl uoropiperidin-4-yloxy)-2-(7-((gl-tetrahydrofuran-3-vlo
Xy) i m dazowb 2esziygsi di n- 3-vfl qui nol i ne [ 00398] Pr epar@dusasssasshong
to the procedure of Exanple 32, using (S)-tetrahydrofuran- 3-ol in

pl ace of tetrahydro-2H pyran-4-ol. Theﬁbitle conmpounds was i sol at ed
asal:l'treofta di ast ereo + n/z 449 (Ml
det ect ed 1" Xg%bp ! [ soxa.rlle EO 583 3 mmol)lvcl‘he( m)lxtllJre v%as stirred at a)mblent

2-(2-(7- & ﬁE%étE&QXﬂé?MhMQ 'tﬁ%xﬂ%é&%ﬁta@ecﬁﬁ%éc%“ﬁe YeS AT R LieRis&1vdaoadl R-
t hanam ne 70039

2- ( 7- ( 2- wendsoixated tl'lmn;lgleﬁﬁidlampmesz Thisgyatenikl masiaymi)ie:;ﬂjbsmlmargelachmqm@twaphy,

(3 o) ¢ aERE g Cx M om i B ORI TR e CUB YD, 1

t-butyl ammw (o0iMEHEdEDCB) 01 8%(Hd 1HE . ymshij ®<05d@1 mmirm%(d( 50),MB8-7.29
0.30 mml ). The reaction m xture was stirred overnight, then di|ute

WD 2008/ i@@ﬁhﬁ@ﬁ/ @82@135’/@5(885@ 645 Th(mEt26Rct -£O 6. (1 . h82 (4 d T 4 5z 1H)
The aquequsg J Ry gh M85 10045 98 (Rd 21 1178 Q0%m, 186, 3.54-3.42 (m, 1H), 3.48 (s, 3H),

3.27-3.18 (m, 1H), 3.04-2.87 (dd, 1H), 2.79 (&, 1H), 2.17-2.0% (m, 1H), 2.00-1.86 (brd, 1H),
1.81-1.67 (m, 1H), 1.30-1.22 (m, 1H).
Example 32

8- (tréns)-3—ﬂuoropineridin—ti—vloxv)-fz-( 7-( tetrahvd::o-2H-pvran—4-vloxv)imidazo[1.2-

idin-3-yl)quinoline

[00387] 1. Preparation of (trans)-benzyl __4-(2-chloroquinolin-8-yloxy)-3-

fluoropiperidine-1-carboxylate

[00388] Step 1A: Preparation of (trans)-tert-butyl  3-fluoro-4-(quinolin-§-
vloxy)piperidine-1-carboxylate: To a solution of quinolin-8-o0l (3.50 g, 24.1 mmol) in 60 mL
DMF was added cesium carbonate (23.6 g, 72.3 mmol), followed by (cis)-tert-butyl 3-fluoro-4-

(methylsulfonyloxy)pii)eﬂdine-1-carboxylate (8.24 g, 27.7 mmol). The reaction mixture was
heated in a 100 °C sand bath and stirred 20 hours. The reaction mixture was cooled to ambient
temperature, filtered through GF/F paper topped with compressed Celite, rinsed with DMF, and
concentrated. The crude was purified on silica gel (Biotage 40M, 9:1 DCM:EtOAc until the
product eluted, ‘then 2:1 DCM: EtOAc) to give (trans)-tert-butyl 3-fluore-4-(quinolin-8-
yloxy)piperidine-1-carboxylate (0.701 g, 2. 02 mmol 42 % vield). LC/MS ESI (+) m/z 347
(M+1) detected.

[00389] Step 1B: Preparation of _8-((trans)-3-fluoropiperidin-4-yloxy}quinoline

dihydrochloride: To a solution of (trans)-tert-butyl 3-fluoro-4-(quinclin-8-yloxy)piperidine-1-
carboxylate (5.4 g, 15.6 mmol) in 100 mL DCM was added neat TFA (24.0 ml, 311.78 mmol).

The reaction mixture was stirred at ambient temperature for 4 hours, after which it was



conbi ned organic |layers were dried (Na2SO4), filtered, and
concentrated to give crude, N Bocprotected product, to which was

added DCM Wb obgizannd TFA (1 11E). This m xture was sti rp@ﬂuszmg/(ggkg,

m nutes and then concentrated. The residue was purified by silica gel
chromat ogr aphy, eluting with DCMI\/EOH/Ig 140H (10:1:0.1) to provide

the desired product (20 ng). APCL (+) z.379.2 (M+l) detected.
Exanpl e gyn@n‘(rqte@t 'ﬁl@q ERH. ’g[&@mdue was dissolved in 40 mL DCM, and this solution was added

ri,2-aluyg ng’@'el 17 AfitidtioR- !?J%ﬁatsgy{)ﬂt?@nﬁmgp ag%%dsﬂ/' R0 bW Rk Bfer in-

[ 00400] 1. paration o
[ 1. 2- al py0D ailnetBery chgingnotdipitation. [Ihetsﬁli]qsswemsﬁzhmdmyeﬁiaaMH through: a medium

(3521, Dot e SR v R inechaDlnttagel ths s SRSt rBafe asry vith
2.6 nil, eifdr Snlawed kn vibuEh® kive 8(—(%1@:15513-)ﬂu%‘ﬁlpéﬁﬁlhmﬂdh}\’jhﬂﬁélﬁiéﬁi1P{ydi'dlﬂlloiaae

hours. The reaction m xture was concentr at ed, and the residue was

suspended®.pre, Sdt @Hé?ﬂ)e@ﬁ é@g@b@@%ﬂ’ﬂ%ﬁeﬁl widlhayo father orifieation, inTthe next step.
agueous Wr @g Eét&#% 2C12 and Et.0Ac, and the conbined

organi c extracts vvere r ver 804, filtered and ctoncentrated to

af ford t (en3gepir edswpqm:@&emﬂ_a:nﬂaﬁ gg{trﬁﬁ%eﬂzﬂl ziﬂuas 4 qgulrslin8syl@ivipipdvidine-
APClI (+) .in/z 147.2 é_ 1) detected, é)Ict)4022“ B Preparation_of
8- (ber i zvHgshopvlate; 7. donyi jGri ‘Gazeplution- &F il uorvplpefeﬂlaéryl%@)qumme

mxture g hy&ro%fﬂ%ié 8682963, rﬁm@i)%ﬁ'lﬁhzﬂ%lﬁnﬁfﬁﬂi 0 %119512 BRAd ml, DCM was

8- benzyl oxy- 2 oroqui noline (2 8. 06 mmol) assium
car bonat edc(eﬂ 12B7yj, caﬂﬁ)nzcmma)e (ﬁgﬁhmlazﬁ &mn(wlD) 'Eimeteattlen(rﬁlﬁﬁse s sGrretD 15

ol )| 1 S B85 WaPo R s e g Sk’ ot it Water s

nitroge n a@cleﬂDéﬁhﬁé mlﬂu@rvvds%ﬁactérmlm BEGLI The fntikddextass deteutRd (M,50,),
wat er, extracted wth C-12C12 and Et OAc, and the conbi ned organic

eﬁ tr gct s Tijjeted, andj concegiraied NAhsemde s peticd oarsiice gsbdHietaza 40M.lpaded mathh:1
Lhe des! fethoBl aicked 47 035 Bus0ll ey YRARRR (Dol 3B KoM ) gve

detected repara
2-(7-et h(/ti-am) bmpl[ﬂﬂﬁeraﬂp@lmndlm-safl@iybmpurmmhkhea‘}bo)ﬂ_s,daté\(mg,aérﬁglrmnoloﬁ1 01

5. 06 nunch 3 CRaxs HhrS ATGHAT V6 TGO Aptehs3 Tg) and ammonium

formate f(ﬁ}Bgﬁ] 9, 88p 1'137015r)ep.-41£hd}49911% (k2B ?beﬂﬁﬁox%ﬂ‘ﬁm-ﬁﬂ&%&pendm-#

ni trogen and "heat ed at U or three hours, folTowed Dy
2008/ 124 3R3PaTnok0 0 395065 &t°Cr swln@oratofaﬁmanéfﬁenz}énﬁﬁnembﬂf @uinolin-8-

overni ght. The JA ct |o uy,e our 0

ext r act ed PR 1‘?&%&1)%% G&c |”r\«§§ Wﬁg@ﬁ&@ %@tf SP% &as

dried OVQddeBlaQIS%axf lrﬁ(tIGB&Cinaﬂﬁ{ QW%@nﬁdrﬁbﬁd TTEBQee{éﬁbkd@fnﬂmejWéé sive&d 20
.purified by silica chromat ogr.aphy (el uting with MeOH CH2Cl12) to

af f or d anmutwﬂ@n@mtg@ra?r Xi239 meapetipng ofa%d/o gesi PedBor wehladded (ipls?7 % max.
m xt ure e |

refl uxedﬁ?%rgjfz I#C)ur S. Hﬂ]gﬁr egf(i:elt ?égﬁﬁdnl}l g(“?&ﬁttee ‘&/%’S&E)}g%r 16 %ﬁ%tgsngy(%%led o
wat er andmbi?ehf tampadtm tahd §HRA Aother3 Ebl&Amﬁeﬁ taich dnWas@dleditgnCCc Another 2
extracts dri d 2ver ;33;\ f||t an concemﬁdé%ted to afford
the tit@ edgY 7/ %‘ﬁ/?‘@ﬁ }ﬂ gaugl gtipRss A REfFLiqn Ixjure was
Ni/z 29043, M'ﬂ))anﬁfén? ratﬁrg%@%%@ﬁ z&idltﬁﬁmﬁ@? 8502N THE reaction mixture was
2-(7-ethylimdazoll.2-al"pvridin-3-yl)-8-iftrans

f1 uonpi peedletl o 8-, ) Piirated NveSzO?r\E@aac@dd,aﬁﬁbmdd rby . taturathe NotHd®duiTee

f EXx l.e 16 t ent - but
511 uor ot SRR Gy s St teecmbient gt v, e agotpr 30
tert - but inges. (édlﬂﬂhﬁ@lsw:isfﬁﬂ}éd %thhmfhrbwsmﬂhaa@uﬂmm@m%afc&nmed
2-(7-ethylimdazo[1 S)é)akdln 3- qui nol in-8-o0l in place of

fai

2- ( 7- ( 2- prtrassxyee W@ﬁ@)@\ djlterez, a@rwymﬁmdmﬂsd ylaed im sedua-18 goie. 8-f{{igans)-1-
APCL (+) (be E{Zylgig%m%or(% l-hugl%%)ﬁﬁﬁgm—il-yloxy)qumolme 1-oxide (1.0 g, 2.52 mmol, 96.0 %

yield), which was used without further purification in the next step.




Exanpl e 38 -0

84(trans)-3-fluoro-1-nethyl pi peridin-4-vloxv)-2-(7-(2-methonethoxy)im
i dazoll. 2- wlopwos/diizzs 3- ynqui nol i ne PCT/US2008/058395

[ 00405] Toasol uti onof 8- ((trans)-3-fl uoropi petidin-4-yl oxy)-2-(7-(2-

met hoxyet hoxy)i m dazo[ 1, 2- a] pyri di n- 3- y&qui nol i ne (Exanpl e 20; 185

ng, 0.42 2(:12 (5, (316 IJL 37%
in vvater,[g}g)g? n’rnog_épf ol oviges aquinelingg-yl

sodi um t re, REeE QXM Hfarp&amoggl fein (?Jgor% soiuu%z omﬁih 1 iBE@ ﬁld&ﬁé‘ﬁﬁs %M%l%d neat

stirred vigorousliy a temperature for 48 hours, then treated
Wit h 10%%1{313 (C26D 811y 2.64 mirpoipn dlhst ieaatiod rhigturd Gasiwiomed to mmblem tetmpeture,

washod wieben Y e, Aatity Pl B RisPBle R RPE e B R B ooy -

resi due \mRGrdpiperitlineslydk@qfinasie CokideTl.ahs orieabn Y. 2 wsl, ng TOviBgbledHe was
elution (C132C1 2 to 2% MeOH CH2C12 to 5% MeOH CH2C12) then dissol ved

" in CHO13 aééedr HOPWiA Py tsyeRgeca the reacied mortrgi ¥xdhe reaption yixtpgetwas heated n a

2008] 124303CT TR0 FOSAITE ah CchEht i adRgh JRndl (o oS to Mobien

t ritur at eghparsthreeni @ddedf dréfveiseth astoirink 1ce/datu1rateda~iaH£(Dgcmpamm ke tbBGumenvas

5716 i' %452f fq%ﬁ‘_é§ nalg.{tgsgﬁ'@a egs t%ﬁ\fvglg ?él\g e con‘xsbmeds e?;!irlaagts were cl\r/C d G(Ia2804),
8-((tr an?ﬂwﬂedeéﬂw&ngﬁnftﬂaféﬁr TRé BRkE @l’a@pﬂr‘{ﬁ’éd%‘é\ilic% g@]’ @Gtﬁ@é Ao RN (79

i dazo(12-aj avridin-3- yl)quinoline

[ 00406] Prhémﬁsdﬂwlomia(ce(,tﬂtahgi) 3@1 mludh@pgpélenmmﬁ baxengp)eilpyl (apetpip) to give

e o ALl i B SRR P BGRREAD Y83 15
f or mal dehysiel, 51\@9@@@ fs) qyrmﬁ; MI&PIJI((MITMZ znst(pmgedete@mm e 40 .

[00393] 2,
pyran-4-vioxy)imidazo[1.2-alpvridin-3-yl)quinoline dihydrochloride
[00394] Step 2A: Preparation of 7-(tetrahydro-2H-pyran-4-vioxy)imidazo[1.2-

ajpyridine: Prepared according to the procedure for Example 1, Steps 1A-C, using tetrahydro-
2H-pyran-4-ol in place of 2-methoxyethanol, MS APCI (+) m/z 219 (M+1) detected.
[00395] Step 2B: Preparation of (trans)-benzyl 3-fluoro-4-(2-( 7-(teirahydro-2H—py‘;an;4—

Prepared

iperidine-1-carbo

loxyimidazo[1.2-alpyridin-3-vl)quinolin-8-ylox

Jate:
according to the procedure used for Example 1, Step D, using ’?-(tetréhydro-2H-pyran—4-
ylo:;y)imidazo[1,2-a]pyridine in place of 7-(2-methoxyethoxy)imidazo[1,2-a]pyridine and
(trans)-benzyl 4-(2-chloroquinolin-8-yloxy)-3-fluoropiperidine-1-carboxylate in place of 2,8-
dibromoguinoline. MS APCI (+) m/z 597 (M+1) detected.

' Example 33

N o

yridin-3- : -3-fluoropiperidin-4-

2-(7-(cyclopropylmethoxv)imidazo[1.2-a

vloxy)quinoline
[003906] ‘ ‘Prepared according to the procedure of Example 32, using cyclopropylmethanol

in place of tetrahydro-2H-pyran-4-ol. MS APCI () m/z 433 (M+1) detected.




2-(7-(2-nmet hoxvet hoxv)im ci avo

1-1. 2-al uvridi n-3-v11-841- net hyl oi neri di n-4-yl oxv) qui nol i ne [00407]
Prepar ed aggoieing20 the procedure for Exanpl e 38, usipgr/gsddssssos
met hoxyet hoxy) i m dazo[ 1, 2- a] pyri di n- 3- y1) 8- (pi peri di n-4-yl oxy) qUi nol
ine (prepared as in Exanple 3) in plac%

8- ((trans)-3-fluoropiperidin-4- onx¥9 ;7 (2-

met hoxyet hoxy) i mi dazo[ 1, 2- a] pyri di nExappleddi nol i ne. MS APCI (+) ink
433.2 (M+l) detected. Exanple 41 _

8- (1-ethyl ui peridin-4-yloxv)-2-(7-(2- nethoxv t higxy1i m dazo[ 1. 2- al pvri
di n-3-y1) quinoline WD 2008/ 124323P 8395 _

67 [00408] Prepared according to t R e for Exanple 38, using
acet al dehyde in place of formal gggz (+) ink 447.1 (M+1)
detected. Exanple 42 2-(7-(2- .hoxvet hoxvli m dazo 11. 2-al
pvridin-3-yl)- 8if1l- nethylpvrr bldln 3- vfl met hoxyl qui nol i ne

[ 00409] To a s0l utign, of . .
2-(7-(2- met ss((iransic b ,e‘L : ; al 3 gumid
ng, 0.90 nmmol) in anhydrous THEahiédﬁqum@mgﬂﬁgded at anblent
tenperature under a nitrogen atnosphere tri henylphosphlne (352 ny,

1, 34 mol§03971h - net Riepupd ﬂ@norchng]tqaﬂly p;ocndurha meunl55~,r@m°1@34etrahmd¢gﬁyan-
and di et By}, n"f‘faf&gé 8%%9@{%} Er%P%lolmrh 41 r}{(} hﬁted%ié%t L PRixture of |

m xture Was stirre enperat ure"u enaumﬂ)me
overn|ghﬁumﬁh@mﬁM%hﬂiﬁP@B@ﬂhﬂﬁ&A%@ﬂMﬂ&hﬁﬁaﬂurated aqueous sodi um

bi carbonate solution (20 nL) and extracted wth C112C 2 and Et OAc.
The conbined organic extracts were H¥p@BEGPer anhydrous Na2SO4,
filtered and concentrated to afford the cruge product. The crude
product was purified by colum chronatogragqi:éﬁ*5|llca gel (elution

material was purified by silica g
714 NH3/1vl eOH CEI 2C12) to provi

gt-agr aphy (eluting with 10%
e U conmpound (34.2 ng, 9 %

with 10% Me011/ CH2C12) to afford pari! aI |y gguri'fied product. This
Q YE

3-yDquinoline
. [00398] Prepared according to the procedure of Example 32, using (S)—tetrahydrdfu:an-
3-0l in place of tetrahydro-2H-pyran-4-cl. The title compounds was isolated as a 1:1 mixture
of trans diastereomers. MS APCI (+) m/z 449 (M+1) detected.
Example 36

[00399] To 2-(7-(2-methoxyethoxy)imidazo[1,2-a]pyridin-3-yl}quinolin-8-0l (50 mg,
0.15 mmol) in DMF (3-mL) was added 4 angstrom molecular sieves (2 g), tert-butyl 2-
bromoethylcarbamate (40 mg, 0.18 mmol), t-butylammonium iodide (3 mg) and cesium

hydroxide hydrate (50 mg, 0.30 mmol}. The reaction mixture was stirred overnight, then dilute



2- (7-(2-net hoxvet hoxyl i m dazo
1.1.2-abwidin-3-vl)-N(4-nethylniperidin-4-vl) quinolin-8 amne W
2008/ 12432x8GHidd224298/ 058395 68 [004101Step A: Prepar atp@nubos/osssos
text-butyl 442-(7-(2-nethonethoxy)i m dazoll. 2-

abwr i di n- 3-vDcwi nol i n- 8-yl am no) - 4- rretEBé pi peri di ne-1-carboxyl at e:
Prepared according the procedure for nple 31, Step 2E, usin

tert- but §iths B efH2@ - (8 tmA1Pi b} i dTheeaqueous bosey was exitasad: Wlﬂlv@%ACet The
2 i no- S0PPRE b MBRSE abtd AN GH MR g pomcesated fo g crydey NyBoc-

det ect ed prdtéditl frbShe ptoBwhich eparadtiedDOM (1 mi) and TFA (1 mL). This mixture was
2-(7-(2-rretho et hoxv)i m dazol | . 2-al pyri di n-3-y1).-

( 4- et hy P ?fdﬁﬂ Ialfxvrqsqmdnmep ncoaacmaf?g p’%&?@ﬂp e opifisg oo stlige gel
pr ocedur I eHIANRE

4-(247- (ghlfrret hoxye h%?(t%jg‘l m%chl)\[ylﬁiz aj pyPltHS lb lbéjg)/ﬂoqu?\ﬁge ;[hr‘?-de-smdpIOduct
yl am no) {20 me} PQI Fmiz3 19 M-tBdeexipdat e. 111 NVP. (400 MHz, CD30D)
8 9;83 (d, J =7.5 Hz, 114), 8.25-8. 8{%@ 3%14) 7.94 (d, 3 = 8.6 Hz,
114), 7.37 (t, 3 = 7.8 Hz, 114) 7. 8.3 Hz, 114), 7.11-7.05
(m 2H), 6.91 (dd, 114), 4.30-4.24 (m 214)g 5-3. 79 (m 2H), 3.45
(s, 3H), 3.43-3.30 (m 414), 2. 57-2. 46 (m Z\J@ifb 11-1.99 (m 2111),
1.59 (s, 314). M5 APCl (+) nmez 432 (Mtl) glétected. 8-
((trans)-3-fluoropiperidin-4-vl R - (r|d|n 3-yflimdazoll.2-al
pyridin-3-vl)quinoline [004 H
7-bronoi rni ci nzal. 2-al pyri di

(1.00 g, 5.78 mml) .and _2-chl or oacet aI dehyde
sol ution, 1.%&-sfylimidazpll.Zayyiding -l

':Sl;r;)g)r(:?gf . l(ZErEIOprﬁ,e 4 e Pgé Tfaé(t) m;&hzh & ‘%ig-}e - _ai%_g-—(ﬂlnder

reduced [048%lur e aSteIpCMJeTPll_léﬁisﬂlme sit Fpsindindi dazo| b2k pyetiad: aquennse of 4-
Chor ough By R RSP & B B! BHPE Aot Bl et o bt e
dried ovgy, mﬂ&&&rﬁlﬁm{m Sl AL enard &g&}&&mfo@qe%ﬁl@ @ﬁél%ama ikt

of a solid. The solid was purified by silica gel chromatography

(el uti ngWak chnRuyaed Hng Hhe residyenyast suspended dn séieratd sAqueeiscodivou higarbonate
(0.808 g 0/t |e | (+ 9 1.f a

i sot ope) S%}étt}ec(; ed Aqﬁ%)(alih@])@?gw Q’iﬂl%%%g"gz I c#r?a QE gﬁ% EtJOAC and i Cgmﬁumd

7- (pyr i dbfpadic ydxitiats dﬂ&@rc&ma @lep Na, 8D 1) efiltefeds WS @BEdcatiated thQﬁaﬁcB ﬂwﬁ&lesued
carbonate (0.351 g nmol ), pyridin-3-ylboronic acid

0. 558 mmpHopuctfl. 1%80%? bﬁelﬂ%%&’ils@uéloﬂy]}flﬁ (tbmizo et (M*éb@tffﬁﬁslr) and
/\()

bl | aci ul R (20, 4g B0 B8 R

wat endi nﬁﬁ@@rtﬁmﬁ&u@uﬁf—eﬁyﬁm daeo [\I\asa] plgeghms(éd 8t & Grmiugllnb&, S}hefayloay—’)-

i xt e SRR BIAPE P MaldP TBODnRoEaiN SR o 12 ol palidiin @
di chl or OEE%H?@% SPHRE, ﬁ@xﬁﬁ:ol)Tﬂ%aﬁMHeﬁﬂp@dssﬁa J@d@shﬁggu@r)gz;mg 640 SshoD),

over anhydrou$s sodium sul fate and concentrat e a solid. Thé
sol i d wab4pleiane 638 m) aid| water @é-% whrearehestpdapder 4 eltweemetmeisplierdoyernight.

N 17 0kt 0 S RERSAR B,

Pr epar at p@bifdd organic extracts. were dried over Na2804, filtered and concentrated to afford the

2-(7-(pvridin-3-yflimdazoll.2-al pyridin-3-vl)quinolin-8-
desired prodiict (3.45 g) as a solid. MS APCI (+) m/z 380.2 (M+1) detected.

[00403] Step 1C: Preparation of 2-(7-ethvlimidazo[1.2-a]pyridin-3 -yl)quinolin-8-ol: A

suspension of 8-(benzyloxy)-2-(7-ethylimidazo[1,2-aJpyridin-3-yl)quinoline (3.06 g, 8.06
mmol), Pearlman’s catalyst (20% wt Pd, 283 mg) and ammonium formate (5.08 g, 80.6 mmol)
in MeQH (50 ml) was degassed under nitrogen and heated at 80 °C for three hours, followed by



ol : Prepared according to the procedure for Exanple 31, steps IAto

| D using 7-(pyridin-3- yl)imdazo[1, 2-a] pyridine in place of

7- (2- met howelplgrey3dzzi m dazo[ 1, 2- a] pyri di ne. [00415] St eppd/ 885840k ON
of tert-butyl trans-3-fluoro-4-(2-(7-(pyridin-3-

yli m dazoi 12- alpyri di n- 3-yDqui ri ol i n- 8-gl oxyl pi peri di ne- 1- car boxyl ate
A mxture of 247,

(pyri di n-SEINAS fihﬂaé‘%’[‘ fempemtyg ovemight ThedeacHon pixtaregyaspogred infg, exgess goter
mol ), t emli- Bih¥kd Glig QZ’HQHZU%&)'EQOA@ETW |combnled organic extracts were dried over
sul fonyl oxy) pi peri di ne-1-car boxylate (39.8 ng, 0.134 mmol) and Cs2CC3
(43.6 ngl\aaS@34 ﬁhmld) ahgh DikelfiTateds g m@%gpm@mi)mspmﬁaﬂediyt ellm&)Ogel

C for The 4.0n ol gd .t o_anbi en er ture
and di | Bt B il SleiPeHRCLERS phtrg' € pERIC) spBRE

dried ovelesitado6duct. (THis Bbate aRd reaheRRE k@ tR brighAPreb@intdLdiBEs and reﬂuxed
purified by preparat| ve TLC, eluting with 10% MeOH 0. 5% NHAOH in

to provi def foNehes Thedeastion mixtureywasppuredenty, gxcess gyater [%@&&tsqcade\pﬂﬂECHzClz
Prepar at | H i (Zrdsy

ni i daz i EB0AP bk tstided ol BLOR P adted ¥ K dndel bl Uolcetared
trans- 3- fto aﬁbxﬂ the (ife (;(ﬁnpq)mdl(m&’lm@, 33 % yield) as a solid. MS APCI (+) m/z 290.3 (M+1)
yl )i m daz % a] pyri di n-3-yfi qui nol i n- 8-yl oxy) pi peri di ne- 1- car boxyl a
te (22 eﬁ 41 nunol) was added to 2 nl DCM at anbi ent terrperature
TEA (2 mi bomE ad ‘

diluted with

Y Br@ga'eé)apmqbpg tnthaiprdeed@edor Example 16, using

| PAY Ch . o ' d

filter eSr dteﬁ‘@ayiﬁt ?E%Tm%ﬁ%% B r g ?afboéf%f%% piss PEfer Rl 2
TLC, el ifonsilb % d\llﬁ«é@bio DG t ﬁ@azb - -
pr odugt ug(sﬂghy?‘; I n); xy%ﬂ‘c‘ﬂ@ljh’???r%oy?el d). matAPCiBz(T rnllllz 44[(;@1?%&3@ .
det ect ed YD rp 69, 1124@23@2 (BZonshosshsy)m] tadpyaidingdrp)quinelin-8-ol.

8- (pi peri Lk dig- 3- vBi mi dazo[ 1. 2-alpyridi n-3-vflqu
i noline 1?%0417? npéaﬁa((gd_/aéj)?sfo adt1ed during purification of the

conpound prepared accordi ng to ExanBkemple.38V5 APCl (+) ink 422.1
(MHl) detected. Exanple 46

8- ((cis)-4-fluoropyrrolidin-3-yl oxv) - 2- (7- (pyr é-yfl i rai dazori . 2-
al pyri di n- 3- vBqui nol i ne [00418] St A Prepa a on of
(trans) - napht hal en- 2- vl net hyl 3-fl ugr o} 4-
hydr oxvpyrrol i di ne-1-carboxyl at e A i
wi t h napht hal en-2- yli net hyl =
6- oxa- 3-azabi cycl o[ 3. 1. O]hex 3 car boxy (945 ng, 3.509 mmol)
and BF-pyridine (264 xL, 10.%27 mml) in DCM (17.55 m, '3.509 nmol )
and the rgactiqn Xtyre vvas stlrred for 36 hours at anbl ent
t enper at u$-E I 21l nehe 2l h S 2 Y etebdnzi:vil®
Nal i CCB and diluted with water and% SBF! 'ghﬁ reactlon mioxture was
extracted wwth DCM and the conbi néd organics | ayers were dried over
Na2SO4 aif@f4d8hcent Tat edat o goluiort he gff odth@(tras) a{ﬂuordplp(eﬁaiﬁ HglpxP2-GRE -

%ftgz 0[ 1%1% xlre%l )gf)umg)arzgﬁai at ! O ~o—y1)(ci[u£n% me (B}?%]ptlg 3' qug ng, rﬁeﬁf%amol) in
CH;Cl; (5 mL) was added formaldehyde (316 pL, 37% in water, 4.2 mmol) followed by acetic
acid (30 nL, 0.51 mmol) and sodium triacetoxyborohydride (270 mg, 1.27 mmol). The mixture

E) bottle was char ged

was stirred vigorously at ambient_temperatufe for 48 hours, then treated with 10% ag. K;COs
(20 mL) and stirred for 10 minutes. The mixture was extracted with CHzCl,, and the combined
organic phases were washed with brine, dried over Na;SQy, filtered and concentrated. The
residue was purified via flash column chromatography using gradient elution (CH,Cl, to 2%
MeOH/CH,Cl, to 5% MeOH/CH,Cly) then dissolved in CHCI; (5 mL) and treated with 4N

HCl/dioxane (2 mL). After stirring for 20 minutes at ambient temperature the mixture was



(tosylornpyrrolidine-I|-carboxylate: A flask was charged with

(trans) - napht hal en- 2-yl net hyl

3-f | uor o- dwipydospreaesr ol i di ne- 1- car boxyl ate (237 ng, 0. S8dSr/03ds)uss3dEA

(0.343 m, 2.458 ranol) and DVAP (10.0 ng, 0.082 nmol) in DCM (4.3

m, 0.86 nunol). The reaction m xture \Ws cooled to 0 C, and

4- met hyl benzene- 1-suLfonyl chloride (.234 ng,. 1.23 l.). was added,

The.  exctPBEREEI A PFERALG Wéﬁﬂ?%eﬁt"élﬁlp%#%t e Tietip Segupds Dpvide 136

hours. Thgg 5@1@9} &0des e prdidh 8 dhdiNCIaless ABslidextsasbed(-Wha 426M vi+1)

The conbi ned or'ganic |ayers were dried over Na2SO4 and concentr at ed.

The resi digtectids purified by flash col um chromatography, eluting with

0-5% MeOH in DCM to give the product._as il (160 ng, 44%yield).

WO 2008/ 124323PCT/ US2008/ 058395 71 Fﬁﬂ'ﬂ?&r@?ep C. Preparation of

(ci s)-napht hal en-2-yl met hyl 3-fluoro-442-(7-€ i 3- :

yl 1'i m dazo[ 1. 2- alpyri di n-3-yl | qui nol i n-8-vl oxv) pyffrol i di ne-1|-car boxyl

ate: A flask was charged with

2-(7-(pyridin-3-yl)imdazo[ 1, 2-a]

0. 289 (trans)-napht hal eng thyl ~

3-fluoro-4-(tosyl oxy)pyrrolidihe-Icarb (160 ng, 0.361 mmol)

and Cs2CO3 (282 ny, 0.866 ) in DMF (1443 jil, 0.289 muol). The

m xture was heated to 70 ¢Por 4 hours, then diluted with water and

Et OAc. The((pgHeAUShY] By Riior¥EiSert-# 30h@U2 7 AN nftIAGthARH mide.o 0 PHhReHn-3-

organic layers were dried over Na2SO4, filtered and concentrated. The

residue was purified by silica gel &Hﬂl&@;ﬁﬂﬁgraphy to give the desired

product , 28p%.yi.gl d). APCI (+) ¢4 > 4. C - de 4l i .

[00421] S'E[@%OEP Pr eBIa/ éﬂtelgon o g. &ﬁ&s?%c}lu%rcgpl}ﬁ%ﬁim £ &1%%{;)%’ (7-(2

84( ci s) - 4ndihaxgethpy)indtaza 1N2-3jpytidixystyl Rruinblinewearding 1o the procedure for Example
| 1'i mdazgll, 2-al pvrjdjn-3-vl i ngl i ne: S tion o

Zi S- N aphéﬁa@%@g%&d‘?ﬁl plgce %tﬂ%ép&a?éghyge. 1\//Af8 [efldi () mfz 4{65.1 (M+1) detected.

(2-(7-(pyridin-3-ypiraidazo[ 1, 2- a] pEkhfbir-43- Y! ) quMdl i n- 8-yl oxy) pyrr ol

i di ne-1-carboxylate (2.0 ng, 0.003 mmol) in 1 mM DCMwas cooled to O
Cand 1 M TFA was added The mi xture was sti rri@m’ 16 hours at

(N-p3- YA) qui nolin-8-ol (97.7 ny,

anbi ent tenperature and then concentfated. The les)due was purified
by preparative TLC, eluting with 15% MpOH 0. 59 NI'- 140H i n chl orof orm
to give the title conpound as a fjl Mg 8%yield). M5 APCl (+)
ink 426.2 (M1l) detected. Exanpd Ho
2-(3-(8-(trans-3-fl uoropi per |/_ehjn 4-yl oxVv) T
pyri di n- 7-yl oxv) et hanol
[ 00422] Toaf | askcont ai | uor api peridin-4-yl oxy)-2-(7-(2-
met hoxyet k&g RGN & dipt3 8 GhlH llglmrﬂlhﬂ%ﬂﬁ/&{)xv)qmnohne

(2imathoyyel ) aRof . |
accordin anp ; 1100 k4 . ed, Clypl (AL o
m.) and ?%(feﬁgﬁruti%%pég% gcoco ed‘gg tt8 - 8%%@%? 2@%1%3%“ lr? 81512%%%‘% O21 €71(2
m , 0. 71 neinaldthavgdinadicel , Dajpprdia & -AR8-(bibaidiedellbgquiidlibe € (pragared’ &asCin
for 1 hohjjré, t%{gen slowy warned to O over, 2.0 hours, .thﬁn war ned to
anbi ent CEAPBEat urd and®stir PEEE f or 99. 5 Holiras)-TrRBor@menfn-yagy)-2-(7-2-

quenched i did N [ eo 4 ;
raL) and n?%heogi a?%gghﬁm%?g[lgje%@?%?gg. ﬁ%ﬁﬁglogg%eogs gﬁgggﬁs%ﬁjggéw)
wi t h CH2@aectachd t he conbi ned organi c phases were washed with brine
and dried over Na2504. The mxture was filtered and concentrated in
vacuo and purified via colum chr onﬁ?ﬂﬂpkﬂﬁ'y VO
2008/ 124323PCT/ US2008/ 058395 72 (6% NI - 140F1 eHLCI 1 2C12, 2% to

d

olin-2-yllimdazo[ 1. 2-al

—0

20 % linear gradient) to afford 0.015 g (0. 25% the title conpound

as a solid. M5 APCI (+) trilz 423.2} H depectéd.:
/Y IN\‘
| ///O = &

~—0

8-(1-ethylpiperidin-4-vloxy)-2-{7-(2-methoxyvethoxy)imidazo[ 1.2-alpyridin-3-vDquinoline



Exanpl e 48 or?

6-f | uor o- 843R. 410- 3-f | uor opi peri di n-4-yl oxy) - 2- (7- (2- met hoxvet hoxy) i m
i dazo 11 2walwogrduzzs 3-yl |l uuinoline [00423] Step 1A: Prapaisiisanso
6- fl uor o- 2- met hvl qui nol i n-8-o0l : 2- Am no-5- fluorophenol (13.0 g, 102
mol ) was di ssolved in 6N HCL (78 rrL) ghd heated to reflnr. The

sol ution S treated with (E)-but-2-enal (8.8 m, 107 rrunol)

portions [BYAS8I 1 hoBFePa"FHé“’P@Q’é’ﬁltﬁ M@%@%(fﬂf Earpple| 38« usige afgta]ﬁ@,lmdg in
The reac S 8 with

concentrte?t%g %%%gﬁ@h%ebﬁ%t@?@%gﬁdyﬁﬁgﬁ \%c?# et hyl acet ate,
stirred for 30 minutes then filtere@xampleAfh a nyl on nenbrane (0. 45
RM. The filtrate was separated and t he agueous s washed with ethyl
acetate. The conbi ned organics were washed w {-hysat urat ed NaHCG3,
saturated NaCl, dried over Na2804 and concentgaped in vacuo to a
thick dark oil (19 g). M5 APCI (+) mz 178.1 (M1) detected.

[00424] Step 1B: Preparation of

6-fluoro-2-nmethyl-8-(triisopropvl si¥vli xvhqw noI i ne: 6-

Fl uor o- 2- net hyl qui nolin-8-o0l (19.0 ¢ ) was dissolved in

met hyl ene chloride (300 inL) a at edy W 1-1-imdazole (10.9 g,
160 mmol ) and triisopropylsilyNtrifluororetianesul fonate (33.1 m,
123 rr)nol). The reaction was s ilted at anbient tenperature for 13
hours. The reaction mxture was Oquenched with saturated NHACL and
Sseparated. The, o gani, e A Ca W At at ¢ C1,
dried over Na2S™ Fat ed 1 -vat 3 : S Oqldw

[ 00425] St eplC: Prepar at| on of Vl)meth()hv)qmnollne

6-f 1 uor o- riisopnropylsilyl ui nol i ne- al dehyd

6- FI uor ol &4@1@1 hyl - 82 @tSOUoR 5 %;f%@.m%ﬂrw em% El A 21137’6‘1‘5'3 “¥)pigolin-8-
mol ) wag) Sos e, 029 :hﬁoﬂ 'u?éﬁﬂvaro(xé G S ﬁﬁﬁwmtaaaed(é% aéa%leﬁwemrpmﬁue under a
reaction s tréated with sel’eni um di oxi de (0 ) and the
m xture masvghleaemeds;therer githenylplwsphite Hd3 smg,Th,éfl rmnmol}r e{lmh}dmmﬂohdmaam)

filtered thro er. hef| ol, ds wa with

£ 20"t ol tsSTing, PaBchingdr o tishST Ao Raln iy Mndda iedn. The
m xture mn&hm%e@rsaﬂh@aiammﬁedﬂt&ﬁpm;m lﬁﬂﬁtm@%e):‘cﬂ:ﬂahﬁosghﬁ'é adéaiaht. The
1- 5% Et 20/ hexanes, (0.515 g). NVL fft. (400 M 10.19 WD
2008/ 1248PEPETVSNEHE 1Y ateBaqugo aq;lluanlsa@bwte sphﬂwa (30 p) and-gxtracted
8.01 (d, . - 7. ' 0 )

1 52-1 4Y7l?1_n?1§%_.%% %ﬂ Eilkj.:DiCG ’l%ngjc%iné%gﬁ 'o(“éaﬂic erhrhdts whrd&ael 3R gﬁﬂ} dijoldg NapSOq,
[ 00426] Sfiétpred )anBr @mnesriated niof &idrtl ithe eride (e dret. Hhhey wiudy blodliet was purified by

hi of | decg B sy ol L eﬁ}ftéoéo%%%”' R i s gty
to 0 C g{ﬁ@ﬁédrﬁéa&@ ﬂﬁﬂﬁ%ﬁﬁ Wistplirifle S8} éi'ﬁd oé%g%m@ng%h(@%

inl, The m xture-was war ned an stlrred i ent
t errper at hHéM@QH@Iﬁlza o provids tholkitle compaind (34.2 mg, 9 % yield) as a solid. MS ESI

6-fl uor o- | si.|l yl oxy) qui nol i ne2- car bal dehyde (7.70 g, 22
1 mao|)(§“§}§6‘lf‘3§3gf+ﬁ5)¥ﬁﬁ°t‘z%5 nm.) was added. The reaction was stirred
at anbi ent tenperature for 10 hoursExaihglemxture was concentrated in

vacuo and applied directly to a colum of Si02 eluting with a stepped
gradient from 1-4% Et 20/ hexanes, (4. 75 g). 1H 400 MHz, CDC13) 8

7.86 (d, J = 8.6 Hz, 7.74 ( I,:\13H2HN1 NH723(d|_86
Hz, 1H), 6.93 (dd, Ji =28Hz , 6.88 (dd, Ji1= 2.7
Hz, J2 = 10.2 Hz, 111), 6.02 (@4@% , 3.77 (s, 3H),
1.47-1.38 (m 3H), 115(d

2-(7-( 2—methoxvethoxv)1m1dazo [1.2-a]pvridin-3-v]) —N—( 4-methylpiperidin-4-vguinolin-8-

amine



100427] Step 2A: Preparation of 2-chloro-4-(2-nethoxvethoxy)pvridi ne:
A m xture of 2-chloro-4-nitropyridine (43.6 g, 275 mmol) and

2- met hoxyewoaodn243325 M, 425 mmol) was cooled to 0 C .p@Eptevecd/iisaos
2-met hyl propan-2-olate (35.7 g, 302 mml) was added and the resulting
mxture was stirred while warmng to anfient tenperature over 2

hour s ctio ure was. congentrated u r. reduced, pressure
foll owedqﬁ?/‘{]gfl ut i F?Pvm“{‘ M—@&%ﬁﬁﬁ%w&ﬂi@é&m@—

ext r act edyWirfdth- sty DAkiRSIRIBIRARE) ATREHORIPREBRE 1 QL HRR Gte! @Yﬁfa&d%@rdmg the
dri ed over 504 and concentrafed under reduced pressure’to produce

t he desi meeredgaperimpde 3h Stip 21, Being tegh-butyg- ammgo4(m9thﬂpweu®ae-éf¢arboxylate

189.9 ( h_iso cIe aratl

of 4- (ZNﬁéfﬁéxy?hgr%pW@?M&glﬁ qé.m %fi‘%bbg y? %?3 Or%]g%en(a{ﬁasl
passed t kathggilale. MOARCIE+Pin/25320 @I-0h) 4etedtedret hoxyet hoxy) pyri di ne
(50.1 g, 267 mmol ). Pd2dba3 (4 89 ¢ 5 34 rranol) ).( PHDS (5 09 g,
10. 7 mol[§0413 ¢ et PieRydr Srepatation of : prpigidazol IgraloyEdin-3-
resultin u i

(561 ., %%@%%ﬁ#@%%%ﬁwﬁfﬁ&%ﬁ%%%% EByfple
to 60 C f3d)r SttB 2Rousisg teﬂalmtyleda@t—ﬁ?‘e(ﬂ -nailsoRyeibbxaintidazafilh2-e Ityritierfod)quinotie-§-

Sl ut | on VR HEEREIRRACE N et HiHE: A0 aie ehiw) boiS . 1rers

pH of thera qnﬁcws -$.38eh, mpv@dj(asmq 612 le)vwﬁﬂ(tGJ Jélma@ki and7.19 (d, J=83
extracted with dichi or onet hane. The combi néd or ganic 0g(ers wer e

dried ovélz W04 1aheb GonddabLaléd 18h.0630-1+24 (o bﬁégﬁu? m.@H)i 24(s, 3H),

2008/ 124300F ) GEEL 0 Eaa0e, 40 Soab SRR T S B ST 805 aptE mis 4320

6-fl uor O{RH-QYde(t&:temt honet hoxv) i m dazal | - al pyri di n- 3-vnqui nolin-8-ol:
6- Fluor o- 2- (2- met hoxyvi nyl)-8-(liiisopropylsi 1lyloxy)qui noline (2.5 g,
6.6 nml) was dissolved in THF (10. ¥xempleddng water (2.6 nL) and
cooled to 0 C. The solution was treated drgwe with a solution of

freshly recrystallized N bronosuccinirnide Zng, 6.99 mmol)
dissolved in THE (7 nL) and water (1. 7%-gl) e reaction was stirred
at 0 Cfor 20 mnutes then warned a tlrred ayf anbi ent tenperature
for 2.5 hours. The reaction tegiw

4- (2- met hoxyet hoxy) pyri di n- 2- agi e (F nunol) and the

m xture was heated to reflux overnight. The 'm Xture was cool ed and

sol i ds f ogiitené)B-fllr@opibersdin-4Glid:0n-0H G pyr{dhd 3 ) midetdi VD -hseikiat B y(@Bbline
m.), and water (50 i nL) were added to disperse the solids and the

undi ssol V12| i dsSifer &' Gaenasationd ohy/-bromopuidazol]l - 2oafpvridinge ot \olwiioat ¢y K-
acetate R I ri . 54

(ML) de'? g%%%ﬁﬁ POEO%EE]@S{a g0 :Sg%egg%o flag%l] 20%@ m%ggllajééh&dé %(09% Jaqueous
(31CAR) - palption, Hl@Bemi- P4. 'yfﬁmmldi)/iln aBsdlita ethanel (9.6 1fl) Waslmflﬁxed for 12 hoirs, and then

-(7_ ( 2;/|rr§1‘§_ﬁoxﬁydgé)ho tﬂ eamq%en Ctang%&@%‘e g%vl ol d ght, _T% yrlegcgon Iruxture was concenirated
( 3R 43) - QAR treRken pl%séﬁhérﬁﬁd"}ié:eﬁlly fré-b'ﬁ%b&Id@d Gﬁ@ét@é{ed aqueous b1ca.rb0nate|solut10n

sul f onyl oxy) pi peri di ne- - ear boxyl ate (170nyg, mol ) (Exanpl e
20, Step(iH0 mbr Th@demlltmm TPRdNEe 2Yas @xifaptg ﬁ]@llgufg@hl mﬂl DCM and EtOAc, and the

th -0l (173 Q.49
et o) LB TSRO Nk R SO Skl B o o
suspendedfford 113 grbf #bolldvAhe Thlgd W@ﬁpﬁﬂﬂbﬂ byaslich pencHieaitestapley @Ritibe with 3%
overnight. The reaction was then cooled to anbient tenpera, ture

f ol | owed MAPHBHRIGHTI) 9 alfgiddhe datiretcomeounti8-508 @i h el Vsl aMS ARHdE 2 mvz
was conc dn | ash col umm chr omat ogr aphy
(1-10% Ngwl—i;%fb %?(ijbgsa{hﬁédt%%g?tgge%r oduct as a br ovvn sem -solid
(270 ng, (@423 mol Ste®B: PrepatdBo\BECT- chmm 1 N2 ]s ) nk: AMudgendipn of

detected. [00431] St P t
etecte pot Lvss?mn chbS n% e (% 351 rg? ar a 015] pyndm— -ylboronic acid (68.6 mg, 0.558 mmol), 7-

«Q

bromoimidazo[l,2-ajpyridine (0.100 g, 0.508 mmol) and tetrakis(triphenylphosphine)



Y,
8-((trans)-3-fluoropiperidin-4-yloxy).-2-(7-(pvrimdin-5-yflimdazofl
. 2-al pyri dwip-2808/1242¥6) qui nol i ne [ 00432] Step A: Prepar atp@nuhosnssses
7-(pyrimdin-5-v1lim dazo[1.2-al pyridine: Prepared according to the
procedure for Exarrpl e 44, Step B usi ngggyrl m di n-5-yl boronic acid in

pl ace of pyrijdin-3 beoronlc acid. M5 97(NH
det ect ed P %%3]@\e %P%papggﬁo%?l)bé%z m} 0 1:1:45 mixture of

trans- 3- fvs"aﬁr@rdﬂn 3(1?0,% &gyafcét[}hﬂﬂg v%s dcuassed thosoui;hly under a nitrogen 0 hene

Yni m dazoll. 2- uvr| ynci ui nol 1 n- 8-Vl oxy neri di ne- I-¢ar
e: Prepaeed haswb retb ga fsbr tlﬁdlq@rand‘éduﬁmomfmlﬁumwae pmalred 1] e;merCESG cnnIlDand

7= pyr ar ST GRSt R e ] Bty pegpgied over

det ect ed; Mﬂ%ﬁ%b&lﬁps@ateaﬁﬂ%h@nt@t@d @5 afford a solid. The solid was purified by silica
8- ((trans)-3-fl uoropiperidin-4 yloxv rimdin-5-

yflim daselcromaagsgphydeinting yitd §% Mep orcrf§> 9 @ffgrd the depired compound (74.1

(t rans) b
(pyrim d?‘%’?éyﬁ eldéiazomﬁél&;#??ﬁrg}dék-lg/g%%ﬁtendol i ri-8-yloxy)piperidine
-1-car bommau]e (0. 9@p QBJPreQ:aﬁGSn of 20T -§pyiidinG3-B0intidazoll . ZaTpAfdi FE30H gnéas lin-8-

added 5% Pd/ C (0,009 0 ol ). Hydraqgen was. bubb] ed thr.ough
the r eacQLoﬁreﬁi‘Ii@ &F@r‘%&%" 8%‘@? e B Eample f1 r o0y 1dngell alsmar(ag%qiné-

bal | oon ] TEORA Boxhid-Saa . ure was
t hen vacggﬁnfa?zl Plgre ytﬁﬁlrngug S‘(E:%or?pr ess%d |.°’£"§ rll ng{gd QB)F{H 1)fl\)élt,\OH and

the filt {MddShas cSJlnperﬁ):r at eHrepsdtia] ] gyl 0 traff o(pyridin-3-

solids were .dis Ve
dr opwi sey-{)%n—lg%%g i C 3 Ti N
in 10 In éﬂyrﬁhﬁ?-ﬁd)mﬁ&%{ﬂg-aﬂﬁﬁﬂinm § duilﬂm 8Tble(3omfﬁgl romsm&gn@@mh@a&@rs-
and dried in vacuo to give the title conmpound as the di hydrochl oride

salt (0. Gggrogt- (r@etmdgﬂf@ﬁﬂpxy)mer;@w éfcal)boaxlata €818 ;e Nl 3Arpomal)- pnd {fs2COs

441 (M+1 7 | &

e (1 ranlsEEER0 Tk muldh 2 BN IS 0105y it VD g 180 SRR K e

azoil 2- gdam/dﬂ ﬁlx;urfl-was\daelzd Itltb)l:ulnhﬁnt4 {eﬁ@éﬁﬁ%ﬁm@%ﬁted:’wﬁbwaa% iaadt BoadAc. The
t en oro - (- - ridln-o- .

3 ?nmsénamﬁﬁeff;?f@wp IRt ot SO b B e eRizeted.  ThBxigheties

. Prepar ggm@éa B A RETIE OGSy §h @f)%ﬁi‘i@@’ﬁ' @3%4\1&&5}?% DENRE Bt Dhe

usi ng 4-net hyl - pyrldln 3-yl'boronic acid in place of
pyri di n- esied prodnétd22migdds ¥sidd®Cl (+) mz 588 (M+l) detect ed.

[00416] Step E:  Preparation of 8-(trans-3-fluoropiperidin-4-yloxy)-2-(7-(pyridin-3-
: tert-Butyl  trans-3-fluoro-4-(2-(7-(pyridin-3-

yl)imidazo[1,2-alpyridin-3-yl)quinolin-8-yloxy)piperidine-1-carboxylate (22 mg, 0.041 mmol)
was added to 2 ml DCM at ambient temperémre. TFA (2 mL) was added and the reaction was
stitred for 1 hour, then diluted with DCM and water. The mixture was washed with 1IN NaOH
amine and extracted with DCM, followed by extraction with 20% IPA/Chloroform. The
combined organic layers were dried over NaySQOy, filtered and concentrated. The residue was
purified by preparative TLC, eluting with 15 % MeOH/0.5 % NH4OH in DCM to provide the
desired product as a film (5.6 mg, 31 % yield). MS APCI (+) m/z 440.1{M+1) detected.



[ 00436] Step B: Preparation of
8-((trans)-3-fluoropiperidin-4-yloxy)-2-(7-(4-

nmet hyl pyr i gioreodaeidzen dazoi | 2- al pyri di n- 3- vDqui nol i ne:  Tier/ 6608858499
can be renoved using the conditions described for Exanple 49, Step C.
to give the title conpound. Exanple 51 J5 fNH

5-fluoro-84(3R 41 0-3-fl uoropi peri di n 4-v| oxy) - 2- (7- (2- met hoxvet hoxv) i
m dazo[ 1. 2-al pvri din- 3-thquinoline Espmp Prepare according to the
procedure of Exanple 48, using 2-am no-4- fluo noI in place of -
2- am no- 5-f | uorophenol. WD 2008/ 124323PCT/ USZ@ 58395 77 What is
claimed is: 1.A conpound of general Kornula I or . .
pharmaceutically acceptable salt t ; wherein: A IS

-Z- (CH2) p-.(het Cyc24), -Z-(h -R11; Zis 0 or NE, p
is 0, 1, or 2;

8-(piperidin-4- idi imi . idj Dauinoline

[00417] Compound was isclated during purification of the compound prepared
according to Example 44. MS APCI (+) m/z 422.1 (M+1) detected.
Exaﬁaple 46

N 0
N

8-((cis)-4-fluoropyrrolidin-3-vloxy)-2-(7-(pyridin-3-yDimidazo[1.2-alpvridin-3-v])quinoline

[00418] Step A Preparation  of (trans)-naphthalen-2-ylmethyl 3-fluoro-4-
hydroxypyrrolidine-1-carboxylate: A plastic (HDPE) bottle was charged with naphthalen-2-
yimethyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate (945 mg, 3.509 mmol) and HF-
pyridine (264 ulL, 10.527 mmol) in DCM (17.55 ml, 3.509 mmol) and the reaction mixture was

stirred for 36 hours at ambient temperature. The reaction was slowly quenched with aqueous
saturated NaHCQ; and dilute& with water and DCM. The reaction mixture was extracted with
DCM, and the combined organics Iayers were dried over Na;SO, and concentrated to give the
product as an oil (237 mg, 23.3% yield)

[00419] Step B Preparation  of  (trans)-naphthalen-2-ylmethyl  3-fluoro-4-

(tosyloxy)pyrrolidine-1-carboxvlate: . A flask was charged with (trans)-naphthalen-2-ylmethyl
3-fluoro-4-hydroxypyrrolidine-1-carboxylate (237 mg, 0.819 mmol), TEA (0.343 ml, 2.458
mmolj and DMAP (10.0 mg, 0.082 mmol) in DCM (4.3 ml, 0.86 mmol). The reaction mixture
was cooled to 0 °C, and 4-methylbenzene-1-sulfonyl chloride (234 mg, 1.23 mmol) was added.

The reaction was warmed to ambient temperature and stirred for 3 hours, The reaction was
diluted with water and extracted with DCM. The combined organic layers were dried over
Na,SO4 and concentrated. The residue was purified by flash column chromatography, eluting
with 0-5% MeOH in DCM to give the product as an oil (160 mg, 44% yield).



het Cyc28 is a 5 or 6 nenbered heterocyclic ring optionally
substituted with 10 one or nore RO groups; het Cyc2b is a

7-12 nmenbewedo®pizifazcyclic or bridged heterobicyclic nm,@g@g@m;;).,
optionally substituted with one or nore R 9 groups; Rwis

(1-6Qallcyl substituted with NR R'; RE} is (5-6C)cycl oal kyl
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(1-6C al hymp@ﬂﬁb,w 3-BE) mytdh@a-lakypunﬁel-linmaﬂkmlgel (chxcﬁﬁatcbgraniwoml tiey Ithe de:sued

-(1-6C all R ndently H,
(160 al Ry 0t 25 gl s i) i o 0 PEAIAEGED
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alkyl); yDimidazo[1.2-a]pyridin-3-yDquinoline: A solution of cis-naphthalen-2-ylmethyl 3-fluoro-4-

(2-(7-(pyridin-3-yl)imidazo[1,2-a}pyridin-3-yl)quinolin-8-yloxy)pyrrolidine-1-carboxylate (2.0

mg, 0.003 mmol) in 1 ml DCM was cooled to 0 °C and 1 ml TFA was added. The mixture was

stirred for 16 hours at ambient temperature and then concentrated. The residue was purified by

preparative TLC, eluting with 15% MeOH/0.5% NH;OH in chloroform to give the title
. compound as & film (1.1 mg, 78% yield). MS APCI (+) m/z 426.2 (M-+1) detected.

Example 47 -
F
Al ‘
/ N |
% ~ \

2-(3-(8-(irans-3 -ﬂuorovineridin—4-v10;cv)quinolin—2-v1\imidazo [1.2-alpyridin-7-vloxylethanol
[00422] To a flask containing 8-(-3-fluoropiperidin-4-yloxy)-2-(7-(2-

methoxyethoxy)imidazo[1,2-a]pyridin-3-yl)quinoline (Prepared according to Example 20;
0.062 g, 0.14 minol) was added CH,Cl (14 mL} and the solution was cooled to -78 °C. BBr;
(1.0M in CH5Clp, 0.71 ml, 0.71 mmol) was added dropwise and the reaction stirred at -78 °C -
for 1 hour, then slowly warmed to 0 °C over 2.0 hours, then warmed to ambient témperature
and stirred for 0.5 hours. The reaction was guenched by the addition of a saturated aqueous
NaHCO; solution (15 mL) and the layers were separated. The aqueous phase was extracted
with CH,Cl, and the combined organic phases were washed with brine and dried over NaSOs.

The mixture was filtered and concentrated in vacuo and purified via column chromatography



each Rt. and Rg is independently Hor (1-6C al kyl); Rh is
H CF3, (1-6C) alkyl, (1-6Calkyl)-(3-6C cycloalkyl), (1-6C

al kyl) - 0- (Wo H6/Rldey! ), (1-6C al ky1) OH, (1-6C al kyl) - S-§dr/6Go@hkydo} ,
(1-6C al kyl ) NRR", het Cyc4, (1-6C 5alkyl) het Cyc4, (1-6C al kyl)aryl, or
(1-6C alkyl)-hetAr5; Rl is Hor 1-6C alkyl; Ris (1-6Calkyl, (1-6C

?lskélcg cSéﬁ%aﬁ% Ik‘%h\)ff{qﬁf&&fé ‘é(o)%éﬁl(‘})l @e@) L0 AolY b 25%) of the

i ndependefifel c¥mpo@id &Ls@ﬁd@hkﬁkﬂ(@%@ﬂd[ﬂ# HyT Getbdigdependent |y H or
(1-6C al kyl), or le and RY together with the atomto which

they are attached form a cycl.opropyExpmple 48 | |s aryl optionally
substituted with OH 0-(1-6CC(0)2(1-6C al kyI ) (1-6C al kyl )NR R';
15het Cycl is a 5-6 nenbered heterocycl icri ng NEh is optionally
substituted with (1-6C)al kyl or OH; et Cyc3 and het Cyc4
are independently a 5 or 6 nenber ic ring optionally
substituted with OH or -0(1-6C a ht and hetAr2 are a 5-6

menbered heteroaryl ring optio Iy substltu edF20wi th one to three
groups i ndependent| y sel ecteddrom (1 6C) al | cyI (3 6C) cycl oal | cyl,

p
ring; hetAr5 is a 5-6 nenbered hete&;ﬂ@m_mgng optlonally substituted

and R" ar% [ depe dently H or

\(Mlt 2C§ ;I- l{@iﬁ&ﬁ kyl; S%nd ﬁgR' o ro.g-methylquinolin-8-ol:  2-Amino-5-
- NH( het CymdaphemoNitA 520 02haked Gra, d1§§51ve&\|li|r 61@'@1%?@ RltPuEd ﬁeat&ﬂ%rr@ﬂxﬁ{ The

said hetCyc2a is opti onal |y substituted with one or nore
solution was treated with (E)-but-2-enal (8.8 ml, 107 mmol) in 1 mL portlons over 1 hour. The

reaction was heated at reflux for 13 hours. The reaction mixture was cooled and adjusted to pH
8 with concentrated NH,OH. The reaction was diluted with ethyl acetate, stirred for 30 minutes
then filtersd through a nylon membrane (0.45 uM). The filtrate Was separated and the aqueous
was washed with ethyl acetate. The combined organics were washed with saturated NaHCO;,
saturated NaCl, dried over NaySOy and concentrated in vacuo to a thick dark oil (19 g). MS
APCI (+) m/z 178.1 (M+1) detected.

[00424] Step 1B: Preparation of 6-fluoro-2-methyl-8-(triisopropylsilyloxy)quinoline: 6-

Fluoro-2-methylquinolin-8-ol (19.0 g, 107 mmol) was dissolved in methylene chloride (300
ml) and treated with 1H-imidazole (10.9 g; 160 mmol) and triisopropylsilyl
trifluoromethanesulfonate (33.1 ml, 123 mmol). The reaction was stired at ambient
temperature for 13 hours. The reaction mixture was quenched with saturated NH,Cl and
separated. The organic layer was washed twice with satuwrated NH,Cl, dried over Na,SO4 and

concentrated in vacuo (35 g).

[00425] Step  1C:  Preparation  of 6-fluore-8-(triisopropylsilyloxy)quinoline-2-
carbaldehyde: 6-Fluoro-2-methyl-8-(triisopropylsilyloxy)quinoline (1.76 g, 5.29 mmol) was
dissolvéd in dioxane {58 mL) and water (0.49 mL). The reaction was treated with selenium
dioxide (0.76 g, 6.8 mmol) and the mixture was heated to reflux for 13 howrs. The mixture was
cooled and filtered through GF/F paper. The filtered solids were washed with Et;O then all the
filtrates were concentrated in vacuo. The crude mixture was chromatographed on silica gel,
eluting with a gradient of 1-5% Et;O/hexanes, (0.515 g). "H NMR (400 MHz, CDCl3) § 10.19



gr oups. 3. A conmpound of claiml1l, wherein Ais -0-hetCyc2a,
-0-(Cl-12)-hetCyc2a, or - 300-(CH2)2-hetCyc2a, wherein said hetCyc2g
I s opti onaWoyoesasizst uted with one or nore RO groups.  MEr/US2008/058395
2008/ 124323PCT/ US2008/ 058395 79 4. A conpound as defined in any
of clainms 1-3, wherein hetCyc2a is optimgnally substituted with one or

more RO groyps i pen y.Ssel.ected fro a i 0 1-

al kyl ), ?@%@ﬁilggﬁ?f} ‘_%neggzo@= 801 @7 =64 Aiﬁﬁ?&édn%ﬁ%, @a?ﬁsg;oo (m,

wher ei n mgg.szq.mlqngg}[?,qm@(uylagbstitut ed with one 5 or nore R9 .

groups independently selected fromF, nethyl, OH -C(0)2M, and O\e.
O

6. A condBlidlas défdPned iIW:any &repstatipey 1-8f whef- 2 vH-8-
W th°one SspuiRBLlE)B¥ofit: "RIRHGL Ry o B AR BRI B, o F e
i s - 0- het@372amaldwitedi@pbRd ih STHE UGPImb), icdolay ko 0i WY asd ehted diopeyissi with a
"N hot QyBbBR o 130k ppl BN R bl st Gt e
B aher ol STt \SRIBRRERIONEY il U MRRion of §-lucho 8 MR Ci R

opt i onal 12ycashabdehydaud7etl g2 mowlodissrted IRIHGT AGpsl) waslgldad. cBrpetntign was

R A e U R e R ke
mg; g: 2 E@Fli@lzciﬁgbf{ﬁtoeﬁcdlﬁﬁfmFSi@f&lﬁﬂ@ vidkh a #2pped QTR Rath DAYCEBOMeancs,
-~ (4.75 g). 'HNMR (400 MHz, CDCl3) 5 7.86 (d, J = 8.6 Hz, 1H), 7.74 (d, T = 13 Hz, 1H), 7.23
(d, 7 =8.6 Hz, 1H), 6.93 (dd, J, =2.8 Hz, J, =8.7 Hz, 1H), 6.88 (dd, J; = 2.7 Hz, = 102 Hz,

1H), 6.02 (d, ] = 12.5 Hz, 1H), 3.77 (s, 3H), 1.47-1.38 (m, 3H), 1.15 (d, 18H).

[00427) Step 2A: Preparation of 2-chloro-4-(2-methoxyethox idine: A mixture of

2-chloro-4-nitropyridine (43.6. g, 275 mmol) and 2-methoxyethanol (325 ml, 425 mmol) was
cooled to 0 °C . Potassium 2-methylpropan-2-olate (35.7 g, 302 mmol) was added and the
resulting mixture was stirred while warming to ambient temperature over 2 hours. . The
reaction mixture was concentrated under reduced pressure followed by dilution with 500 mi of
water. The resulting mixture was exfracted with dichloromethane. The combined organic
layers were dried over MgS0Oy4 and concentrated under reduced pressure to produce the desired
compound as an 0il (50.2 g). MS APCI (+) m/z 188 and 189.§ (M+1 of each isotope) detected.
[00428] Step 2B: Preparation of 4-(2-methoxyethoxy)pyridin-2-amine: A steady. stream
of nitrogen was passed through a mixture of 2-chloro-4-(2-methoxyethoxy)pyridine (50.1 g,
- 267 mmol), Pdadbas (4.89 g, 5.34 mmol), XPHOS (5.09 g, 10.7 mmol) and tetrahydrofiran
(445 ml) for 10 minutes. To the resﬁlting degassed mixture was added lithium
bis(trimethylsilylyamide (561 ml, 561 mmol). After addition, the resulting mixture was heated
to 60 °C for 18 howrs, The reaction was cocled to ambient temperature and diluted with 1 N
hydrochloric acid (200 mL). The resulting solution was washed twice with 500 ml of methyl-
tert~butyl ether. The pH of the aqueous layer was adjusted t0 11 with 6 N NaOH and extracted
with dichloromethane. The-combined organic lavers were dried over MgSQ;, and concentrated -

under reduced pressure to yield title compound (35 g} MS APCI (+) m/z 169 (M+1) detected.



13. A compound of claim1, wherein Ais Z-12.11. 2014. A conpound as
defined in any of clains 1-13, wherein Bis selected from

(1- 30 al kylwo mnghzhesAr 2. 15. A conpound of claim 14, wheperosRodiBsesos
sel ected from-0CH2CH20OC113, - OCH2Cl- 120H, -OCH2(cycl opropyl),
ethyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,z42-pyrimdyl, 2516. A
conpound fined in any of clai 1-13, wherein Bis
conmpound [§$42§ aim %B‘EP% eharaL pn of 6l S Y Bt Sailtz el o2 ) d
OCH2 CH2 Oy it Y61k GRF1RBRALI.-¢2- w&?oé%& 12Ad M u%%g@ 2805 66
20. A pomoﬁ%d of claim 19, w_hEe_rIgi n Bis )se@%tggrg&rom -pyri yﬁ, ’
3-pyri dylmmdt) v disdhved Br PIHF E\m.sim!L) afd- watdr COFRAYRE] @bol&d & &0 he solution
wherein B is 3-pyridyl, 22. conpound as defined in any one of
cl ai ns  1-v@@B tregfedr dppwise Avithsa splgfiorFof freshly recrystallized N-bromosuccinimide (1.24 g,
6.99 mmol) dissolved in THF (7 mL) and water (1.75 mL). The reaction was stirred at 0 °C for

20 minutes then warmed and stirred at ambient temperature for 2.5 hours. The reaction was

treated with 4-(2-methoxyethoxy)pyridin-2-aminé (1.12 g, 6.65 mmol)-and the mixture was

heated to reflux overnight. The mixture was cooled and solids formed in the flask. Chloroform

(50 mL), ethyl acetate (300 mL), and water (50 mL) were added to disperse the solids and the

undissolved solids were collected by filtration and washed with ethyl acetate and water, then
~ air-dried, (1.2 g). M8 APCI (+) m/z 354.1 (M+1) detected.

[00430] Step A: Preparation of (3R.4R)-naphthalen-2-ylmethyl 3-fluoro-4-

7-(2-methoxvetho idin-3-yDguinolin-8-yloxv)piperidine-1-carboxvlate:

6-fluoro-2-

imidazo[1.2-a

| (3R,4S)-naphthalen-2-ylmethyl 3-fluoro-4-(methylsulfonyloxy)piperidine-1-carboxylate
(170mg, 0.44 mmol) (Example 20, Step F, derived from Peak 2), 6-fluoro-2-(7-(2-
methoxyethoxyjimidazo[l,2-a]pyridin-3-yl)quinolin—8~ol (173 mg, 0.49 mmol) and Cs,CO;
{290 mg, 0.89 mmol) .were weighed into a flask and suspended in 10 ml. of DMA. The
reaction was then heated to 90 °C overnight. The reaction was then cooled to ambient
temperature, followed by workup with water and EtOAc. The combined organic pbase was
concentrated in vacuo, followed by flash column chrclamatography (1-10% MeOH/DCM)
affording the desired product as a brown semi-solid (270 mg, 0.43 mmol, 95 %). MS APCI (+)
m/z 639.2 and 640.1 (M+1/+3) detected.
[00431] Step B: Preparation of 6-fluoro-8-{(3R.4R)-3-fluoropiperidin-4-yloxy)-2-(7-(2-

methoxyethoxy)imidazo[1.2-a]pyridin-3-vl)guinoline: Pd/C (45 mg, 0.042 mmol} 10% wet was
added to a solution of (3R,4R)-naphthalen-2-ylmethyl 3-flnoro-4-(6-fluoro-2-(7-(2-
methoxyethoxy)imidazo[1,2-z]pyridin-3-yl)quinolin-8-yloxy)piperidine-1-carboxylate (270
mg, 0.42 mmol} in a 1:1 mixture of EtOH/EtOAc (10 mL) and 500 uL of 6 N HCL. The mixture
was purged with H,, and then allowed to stir under a balloon of hydrogen for 48 hours. The
mixture was filtered through GF paper removing the desired product salt as a precipitate, with
the palladium catalyst. The combined solids were washed into a beaker with 30 mL of MeOH
and the palladium removed by subsequent filtration through GF filter paper. The organic phase
was concentrated in vacuo, followed by flash column chromatography (1-20% MeOH/DCM



523. A conpound as defined in any one of clains 1-22, wherein R2 is H
or F. 24. A conpound as defined in any one of clains .1-23,
wher ei n Rswigsxobd/128@shyl or oxazol yl . 25. A conpoupcr/asoéisgied
in any one of clains 1-24, wherein each of Rs, R6, R 1 and Rs is
hydrogen. 1026. A conpound as defined i msany of clainms 1-25, wherein

each of and. R4 i s hydraqgen. 27,. A cqonpound of Forpula | as
def i ned iFf%%aE@ﬂ@ﬁQ e el |Pr?d¢wbe*{aso4lssglvgiﬂgﬁn§13@9?qr@aﬂl subject o four
accept ablguialehts rg g HfCIfiR Hiokase. | Thel Q8irdd RaduTBRhs Bbn &8RRI as the bis-HCI salt.
28. A conpound of Fornula as defined in any one of clains 1 to 26, or

a 15 phatiddddli(tanizf#sagddptlagetectedl t t hereof for use in.the
treatment. of fibrosis. 29. A gggrnﬁg uti cal conposition, which
conprises.a conmpeound of Fornula | as“definéd in any one of clains I.
to 26, or a pharmaceutically acceptable salt He’of, and a
pharmaceutical |y acceptable diluent or carrieg(. 30. A process
for the preparation a conpound of cl 1 I Ch conprises: (a)for a
conmpound of the Formula | whenert I 2) " (het Cyc2a), -NH
(hetCyc2b), -NBRLl or -NHR11l, d&oupli a pondi ng conpound havi ng
the formula Il R7TRs WO 2008/T24323PCT/U82008ﬁ058395 81 wherein L
represents aS8k@mnsRtflgoouipendinat-doxy)ii-t7perie i Syl thidaxo] N-aidyedin-3-
formul a H2N- (CH2) "het Cyc28, 1-144-he Cyc%b, NH2R1 or NH2R11l, using a
pal | adi um cat al yst and-a |i gaud in'ﬁb@gﬁﬁéﬁence of a base; or

[00432] Step A: Preparation of 7- idine:

idin-5-yl)imidazo[1.2-a Prepared
according to the procedure for Example 44, Step B using pyrimidin-5-ylboronic acid in place of
pyridin-3-ylboronic acid. MS APCI (+) m/z 197 (M+1) detected.

[60433] Step B: Preparation of benzyl {rans-3-fluoro-4-(2-(7-(pyrimidin-5-

yhimidazo[1.2-a]pyridin-3-vl)quinolin-8-yloxy)piperidine- [ -carboxvylate: Prepared according

to the procedures of Example 44, steps C to D, using 7-(pyrimidin-5-yDimidazo[1,2-a]pyridine
in place of 7-(pyridin-3-yDimidazo[1,2-a]pyridine. MS APCI () m/z 575 (M+1) detected.
[00434] Step C. Preparation of 8-

3-fluoropiperidin-4-vlox

yl}imidazo[1.2-a]pyridin-3-yl}quinoline: To a solution of (trans)-benzyl 3—ﬂuoro~4-(2-'(7-

(pyrimidin-5-yl)imidazo[1,2-a]pyridin-3-yl)quinolin-8-yloxy)piperidine-1-carboxylate  (0.005
g, 0.009 mmol) in 0.80 ml .1:1 THF:EtOH was added 5% P4/C (0.009 g, 0.004 mmol).
Hydrogen was bubbled through the reaction f_nixture, and the reaction was stirred under a
hydrogen balloon for 15 hours at ambient temperature. The reaction mixture was then vacuum
filtered through compressed Celite, rinsed with MeOH, and the filtrate was concentrated and
dried in vacuo. The resulting solids were dissolved in 1 mL DCM, and this solution was added
dropwise to a Vigor()usl-y stirring solution of 1 mL 2 M HCI in ether in 10 ml ether, causing
precipitation. The mixture was concentrated and dried in vacuo to give the title compound as
the dillydrocliioride salt {0.002 g, 0.003 ﬁainol, 40 % vield) as a solid. MS APCI () nﬁ!z 441
(M-+1) detected.



(b)for a conmpound of Formula | where 13 is ORh, reacting a
correspondi ng 5 conpound having the Forrmula 111 R3 R2 I
w th a conwouwdsk/aizzshe formula Rh-L2 wherein L2 represertsuodsadyiong
group in the presence of a base; or 3.0(c)for a conpound of Formula I
where B is ORh, reacting a correspondiﬁg conpound havi ng the Fornul a
1l wth a conmpound having the for Fﬁ1ég1|n t he presence of a
coupling reagent; or (d)for a conpo ﬁﬁmB romula | wherein Ais
-0-(CH2) "het Cyc28, -0-hetCyc2b, -ORl or -ORg.\lL~ reacting a
correspondlng conpound having the fornula IVjéERﬁ R R6 RS 15R3 R2 lv
a HO (CH2) het Cyc2a,
. coupl i ng agent and

HChet Cyc2b, HORL or HOW in t
tri phenyl phosphine in a sui t ak

ﬂlq%lme
[00435] Step A: Preparatlon of {’hans‘}-benwl 3-fluoro-4-(2-(7-(4-methylpyridin-3-

Nimidazof1.2-alpyridin-3-yDguinolin-8-vloxy)piperidine-1-carboxylate: Prepared according
- the procedures of Example 44, steps A through D, using 4-methyl-pyridin-3-ylboronic acid in
place of pyridin-3-ylboronic acid. MS APCI (+) m/z 588 (M+1) detected.

[00436] Step B: Preparation _of  8-((trans)-3-fluoropiperidin-4-yloxy)-2-(7-(4-

methylpyridin-3-yDimidazo[1.2-alpyridin-3-yl)quinoline: The Cbz group can be removed using

the corditions described for Example 49, Step C to give the title compound.

- Example 51
27
/ I NS
o
~0 F

S-fluoro-8-((3R.4R)-3-flucropiperidin-4-

3-yhquinoline
[00437] Prepare according to the procedure of Example 48, using 2-amino-4-

fluorophenol in place of 2-amino-5-fluorophenol.



20(e)for a compound of Formula I wherein Ais -0-(CH2),, het Cyc2a,
reacting a conpound of Fornmula Ww th a conpound having the formul a
MeS02- 0- ( G 20012630628 1 n t he presence of a base; or (fﬁd@gsmgmqu-\
conmpound of Forrmula | wherein 123 is het's.r3 and het Ar3 is oxazol yl,

cyclizing a corrpound having the formul a WO
2008/ 124323 / 08 058395 w th a conpound having the fornula Ni 9
5in the ‘a base; or (g)for a conpound of Fornula I

vvherel nAis HOj\lH n&eﬁn{lﬁblﬁﬁo?-géﬁ%ra?Foﬁﬁﬁ&i' ng a corr.espondi ng
conpound having the for )
R

5 or a pharmaceutically acceptable salt thereof, wherein:
A is -Z~-(CHy),-(hetCyc?), -Z-(hetCyc%) ZRY or ZR,
Zis O or NH;
pis0,1,0r2;
hetCyc® is a 5 or 6 membered heterocyclic ring optionally substituted with
10  one or more R® groups;
" hetCyc® is a 7-12 membered spirocyclic or bridged heterobicyelic ring
system optionally substituted with one or more R® groups;
195 (1-6C)alkyl substituted with NR'R";
1 is (5-6C)cycloalkyl substituted with NR'R",

15 B is H, CN, OR", Ar', hetAr®, C(O)NR'R!, C(O}-hetCyc®, C(O)NH(1-6C
alkyl)-hetCyc®, C(O)(1-6C alkyl)-hetCyc®, SRX, SON(1-6C alkyl),, (1-6C alky)NRR" or
(1-3C)alkyl; .

RY R? R and R* are independently H, F, Cl, CN, Me, Et, isopropyl,
cyclopropyl, C(O)NR'R", CH,OH, or hetAr’;

20 R'*isH, F, Cl, or Me;

R® RS, R7and R® are independently H, F, Cl, CN or Me;

cach R’ is independently selected from halogen, CN, CFs, (1-6CYalkyl,

NR®R®, -(1-6C alkyl)NR'R®, OR?, (1-6C alkyl)ORa [optionally substituted with amino],
C(OINRR®, C(O}(CR*RY)NRR®, NHC(O)R®, NHC(O)(CR"R™)NR*R®, NHC(O)NR'RE, (1-
25 6C alkyl)-hetAr!, (1-6C alkyl)-hetCye!, oxo, and C(O)O(1-6C alkyl); |

each R® is independently H or (1-6C)alkyl;

each R is independently H, (1-6C)alkyl, (1-6C alkyl)OH, (3-6C)cycloalkyl,
CHohetAr*, (1-6C fluoroalkyl) or -(1-6C alkyl)-0-(1-6C atkyl),

each R® is independently H, (1-6C)alkyl, (3-6C)cycloalkyl, or aryl;



NRe 1R

Re R5 R4 10 with a conpound having the fornula H3t1INt n P

wherein nis 1 or 2 and Pl is an amne protecting group, in the
presence ofwvomobggeszzor 15(h) for a conpound of For nmul apdT/wdreisaisized
is: (1-60)allryl-0 NH1 and nis 1 or 2, reacting a correspondi ng
conpound having the formula VD WO 2008/24323PCT/ US2008/ 058395
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each R® is independently (1-6C alkyl);

each R and R¥ is independently H or (1-6C alkyl);

R" is H, CF3, (1-6C)alkyl, (1-6Calkyl)-(3-6C cycloalkyl), (1-6C alkyl)-O-(1-
6C alkyl), (1-6C alkyl)OH, (1-6C alkyl)-S-(1-6C alkyl), (1-6C alky)NR'R", hetCyc’, (1-6C
alkyDhetCyc?, (1-6C alkylyaryl, or (1-6C alkyl)-hetAr®;

Riis H or 1-6C alkyl;

R is (1-6C)alkyl, (1-6C alky])-O-(1-6C alkyl), or (1-6C alkyl)-OH;

R¥ is (1-6C)alkyl, (3-6C)eycloalkyl, or (1-6C alkyl)-O-(1-6C alkyl);

R™ and R" are independently H or (1-6C alkyl);

R*and R? are independently H or (1-6C alkyl),

or R* and R together with the atom to which they are attached form a
cyclopropyl ﬂng; .
Ar' is aryl optionally substituted with OH, O-(1-6C alkyl), C(O)x(1-6C
alkyl), or (1-6C alky)NR'R"; ,

 hetCyc' is a 5-6 membered heterocyclic ring which is optionally substituted
with (1-6C)alkyl or OH; | |

hetCyc® and hetCyc* are independently a 5 or 6 membered heterocychc ring
optionally substituted with OH or -O{1-6C alkyl);

hetAr! and hetAr® are a 5-6 membered heteroaryl ring optionally substituted
with one to three groups independently selected from (1-6C)alkyl, (3-6C)cycloalkyl,
halogen, CN, CF3, OCH,F, OCF;, O(1-6C alkyl), O(3-6C)eycloalkyl, and NR'R";

hetAr® and hetAr* are independently a 5-6 membered heteroaryl ring;

hetAr is a 5-6 membered heteroaryl ring optionally substituted with (1-
6C)alkyl; and ‘

R' and R" are independently H or (1-6C)alkyl. .

2. A compound of claim 1, wherein A is -NH(hetCyc®), -NH-(CH,)-hetCyc?,
or -NH-(CHy)-hetCyc®, wherein said hetCyc® is optionally substituted with one or more
R® groups. ' |

3. A compound of claim 1, wherein A is -O-hetCyc®, -O- (CH;Z)-I'xe‘cCyc23 or -
O- (CHz)z hetCyc“’ wherein sald hetCyc?® is optionally substituted with one or more R’

groups.
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the presence ey RS sekt AR &Y phatabiahiadiy LHAA8H én SRRAL Y060
aliyl), (1-6C alkyl), and ~ORZ. _
5. A compound of claim 4, wherein hetCyc™ is optionally substituted with one
5  ormore R’ groups independently selected from F, methyl, OH, ~C(O):Me, and OMe.
6. A compound as defined in any of claims 1-5, wherein hetCyc™ is a
pyrrolidinyl, piperidinyl or morpholiny! ring optignally substituted with one or more R’
groups.
7. A' compound of claim 1, wherein A is -O-hetCyc™ and hetCyc™ is a
"~ 10  piperidinyl ring substituted with a fluoro group.
8. A compound of claim 1, wherein A is -NH(hetCyc™®) or -O-(hetCyc™),
wherein said hetéyCZb is optionally substituted with one or more R® groups.
9. A compound of claim 8, wherein hetCycz‘3 is 7-11 membered bridged aza- or
diaza~heterocyclé optionally substituted with one or more R? groups.
15 10. A compound according to any of claims 8-9, wherein R’ is selected from
halogen, (1-6C alkyl), OH, and -O1-6C alkyl).
11. A compound of claim 8-10, wherein R’ is selected from F, Me and OH.
12. A compound of claim 1, wherein A is Z-R'°,
13. A compound of ¢laim 1, wherein A is Z-RM, _
20 14. A compound as defined in any of claims 1-13, wherein B is selected from
OR" (1-3C)alkyl, and hetAr*.
' 15, A compound of claim 14, wherein B is selected from -OCH,CH;OCHs;, -
OCH,CH,OH, -OCHy(cyclopropyl), ethyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl,

o -
OD\ O\
O/EHL, and O}L
25 . 16. A compound as defined in any of claims t-13, wherein B is OR™
17. A compound of claim 16, wherein B is selected from ~-OCH,CH>OQCHj, -

OCH,CH,O0H, -OCHz(cyclopropyl),
| OO\
d o

OO\O/“LL

18. A compound of claim 17, wherein B is -OCH,CH,OCHs.

30 19. A compound as defined in any of claims 1-13, wherein B is hetAr®.

. an
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20. A compound of claim 19, wherein B is selected from 2-pyridyl, 3-pyridyl, 4-
pyridyl, 2-pyrimidyl.

21. A compound of claim 20, wherein B is 3-pyridyl.

22. A compound as defined in any one of claims 1-21, wherein R¥isHorF.

23. A compound as defined in any one of claims 1-22, wherein RZisHorF.

24, A compound as defined in any one of claims 1-23, wherein R*is H, methyl
or oxazolyl.

25. - A compound as defined in any one of claims 1-24, wherein each of R?, RS,
R’ and R®is hydrogen.

26. A compound as defined in any of claims 1-25, wherein each of R! and R*is
hydrogen.

27. A compdund of Formula I as defined in any one of clajms.l to 26, or a
pharmaceutically acceptable salt thereof for use in the treatinent of cancer. . l

28. A compound of Formula I as defined in any one of claims 1 to 26, or a
pharmaceutically acceptable salt thereof for use in the treatmient of fibrosis.

29. A pharmaceutical comﬁosition, which comprises a compound of Formula I
as defined in any one of claims 1 to 26, ora pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable diluent or carrier.

30. A process for the preparation a compound of claim 1, which comprises:
()  foracompound of the Formula I wherein Ais “NH-(CHy)n(hetCyc™), -NH-
(hetCyc®™®), NHR or.-NHR", coupling a corresponding compotind having the formula 11
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wherein L' represents a leaving group or atom, with a compound having the

formula H;_N-(CHz)nhctCycza, HyN-hetCyc®, NH;R' or NH.RY, using a palladinm
catalyst and a ligand in the presence of a base; or
(b)  for a compound of Formula I where B is OR", reacting a corresponding

5  compound having the Formula IH

R7  N-R®
& A
HO / . N R1
R6 R5 R4 X R'lﬂ
R RZ
(11}

with a compound of the formula R-L? wherein L2 represents a leaving group in the
presence of a base; or '

10 (c) for a compound of Formula ¥ where B is OR", reacting a corresponding
compound having the Férmula T with a compound having the formula R™OH in the
presence of a coupling reagent; or

(d)  foracompound of Formula X wherein A is -O-(CHy)phetCyc®?, -O-hetCyc?,

-OR'® or -OR'}, reacting a corresponding compound having the formula YV

15

with a corresponding compoﬁnd having the formula HO-(CHy)mhetCyc™, HO-
hetCyc?®, HOR!® or HOR!! in the presence of a coupling agent and triphenylphosphine in a
suitable solvent; or. | o | _ _
20 (e)  for a compound of Formula I wherein A is -O-(CHg)nhetCycz", reacting a
compound of Formula IV with a compound having the formula MBSOQ;O-(CHz)nhBtC}FCZa

in the presence of a base; or ‘ .
63) for a compound of Formula I wherein R? is hetAsr® and hetAr® is oxazolyl,

cyclizing a compound having the formula V
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in the presence of a base; or

() for a compound of Formula I wherein A is

HO
o
v..?\\,‘ n

andnis 1 or 2, reacting a corresponding compound having the formula IV

RT  N-_-R®
7] H
B / N N R!
RB Rs R4 Xy R1a
R¥ R2
v

with a compound having the formula
H

O«t‘
N-
H N et

wherein n is 1 or 2 and P! is an amine protecting group, in the presence of a base;

(h) - for a compound of Formula I wherein A is:
{1-6C)alkyl-O, -

P

and n is 1 or 2, reacting a corresponding compound having the formula VII
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wherein n is 1 or 2 and P? is H or an amine protecting group, with a compound
having the formula (1-6C alky)L? where L*is a leaving group or atom in the presence of a

5  base; or
(1) for a compound of Formula Y wherein A is O-(1-6C alkyl)NR'R", reacting a

~ compound having the formula IV

10 with a compound having the formula L*-(1-6C alkyl)NR'R" where L* is a leaving
group or atom, in the presence of a base and optionally in the presence of a phase transfer
catalyst; or

) for a compound of Formula I wherein A is:

(R%m
N~p3
g
15 and n is 1 or 2, P* is H or (1-6C)alkyl, reacting a corresponding compound having
the formula VINI '
(Rm
: N
7 R H
RL N | o
1
B / B N AN R
RS R% R4 Rt2
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with a compound having the formula HC{O)P* where P is H or (1-6C)alkyl, in the
presence of a reducing agent; and

removing any protecting group or groups and optionally forming a salt.



