I M DAZJ 1, 2-a] PYRI DI NE COVPOUNDS AS RECEPTOR TYROSI NE
KI NASE | NHI BI TORS [ 0001] The present invention relates

WO 008024323 conmpounds, to pharmaceuti cal conposi PCDNS2008/058395
conprising the conmpounds, to a process for making the
conmpounds and to the use of .yhe conpounds i n therapy.
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receptor tyrosine klnasgg%H%§?§$§%|ar conpounds of
[0001]ITle pre¢emit inoentivavelats® heed dompadndy tbephanhadutiesl compositions
of Pirn- 1. [0002] Receptor tyrosine kinases (RTK
comprisiiguthe ¢aepands o3 pracewst B making ithrecqunprigds ap 6@1116 use of the
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usefill hAtths Hehtmehn asd preaetidn 6f|dRedsky ndRxddaby klase3 pmasd®d 5 receptor
in conmbn human cancers, such as breast cancer

tyrosggdanasent Raytirwlal copannweds ofidis inyentiondigve lsebaen Fund to be inhibitors
stpnach cancer, |eukem a, and ovarian, bronchial or
ancreatlc cancer, renal cell car ci nonma and gl i omas.
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Wi a poor. prognosis. pes of tatl
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myeloblastic leukemia (AML), and are associated with a poor prognosis. These types of
mutations are associated with constitutive activation of the tyrosine kinase activity of FLT3,
and result in proliferation and viability signals in the absence of ligand. Patients expressing the
mutant form of the receptor have been shown to have a decreased chance for cure. In addition
to activating mutations, ligand dependent (autocrine or paracrine} stimulation of over-
expressed wild-type FLT3 contributes to AML. Thus, there is accumulating evidence for a role
for hyper-activated (mutated) FLT3 kinase activity in human leukemias and myelodysplastic
syndrome. FLT3 inhibitors may also be useful for treating immune related disorders and is
involved in the process of angiogenesis through its expression in pericytes.

[0004] PDGEFR is expressed on early stem cells, mast cells, myeloid cells, mesenchymal cells,

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



wi | d-type FLT3 contributes to AML. Thus, there is

accunul ati ng evidence for a role for hyper-activated
w@paesazeed FLT3 kinase activity in human | eukeP@BES2081058395

nyel odyspl astic syndrome. FLT3 inhibitors may al so be

useful for treating i mune related disorders and is
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0005] In addition, blockade of PDGF signaling has
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Pim1 has been reported in various human | ynphomas and
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to treati'ng | etkemas driven by FIt-3 or various
[0008LT pdokima kinabe dudhiblitorg layg kitiwa In thehdrbi Uds. sPatey Nue 7L IOS{88I8 describes

i ents for a variety of cancers, such
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s therapeutjc s
certaﬁéﬁng{i &,%—gjpyggwgep%mpoun stituted at the 3 position W‘.lfﬁ a pyridyl,

thiazolyl, oxazolyl or phenyl group and at the 7 position with an optionally 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 imidazof1,2-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



[ 0008] Tyrosine kinase inhibitors are known in the

art. U S Patent No. 7,125,888 describes certain
WO pd0dazepd , 2- a] pyri di ne conpounds substitut ed BET/UR0B058395

position with a pyridyl, thiazolyl, oxazolyl or phenyl

group and at the 7 position with an optionally
. Substituted phenyl or. pyridon roup, .which are .
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purine derivatives as inhibitors of receptor tyrosine
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. 01/,40217 and U.S. Patent No. 7,019,147 discl ose. :
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" IsPe iiRasEpHeRI BigtrgHs. [0009] It has now been
rece}%%ﬁjﬁs{}ﬁat certal nb\lal% ﬁzo[l , 2-a] pyridi ne conpounds '
[001 BleAr subget avf quinpolindsy bf greonpd@dopydding cpmpotidsndisfloseth eherein are also
. ..imdazopyridine ring are inhibitors of receptor
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receptor tyrosine ki'naseg, suygh as cancers, fibrosis,
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[0010] In certain _embodinedts, ,jhe Am dazopyridine

conmpounds are cl &s\3 relept® ; me ki nases

inhibitors. In parti r entodi t he conpounds

are inhibitors of tHie clrfka4 e T 0S|

ki nases PDGFR and FLT3. [0011] subset of conpounds

of the i m dazopyridine corrpoun(f% di Bcl osed herein are

al so inhibitors of the kinasg PIMI. [0012]

Accordi ngly, provided is a conpound of general Formula
[0013] or g phagpagptiellyacperirie celitheent] yherewept abl e sal t

her.eof,, rein. 1.00 | By 25 het Cyc2a),
001 DRTE So B Bl poAthef) AR SRR MO Y o2
[001510215) oPNEp, O 1, or 2; [0017] hetCyc2a is a 5 or 6

nmenbered heterocyclic ring optionally substituted with

[0016]eisdk, Ipor2y RO groups; [0018] hetCyc2b is a 7-12
nmbered. spirocycli.c or. bridged heter.obicyclic rin
1001 E0ERT ot AR Fprlstet Bt EFin DG BTignap Pl S one or more
R® g@LP4PS, |
[0018] hetCyc™ is a 7-12 meémbered 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)cycloalkyl substituted with NR'R™;

[0021] B is H, CN, OR", Ar', hetAr’, C(ONRR!, C(O)-hetCyc®, C(O)NH(1-6C alkyl)-
hetCyc®, C(O)Y(1-6C alkyl)-hetCyc’, SRY, SO.N(1-6C alkyl),, (1-6C alkyh)NRR" or (1-
3C)alkyl; S

[0022] R, R'™ R? R® and R? are independently H, F, Cl, CN, Me, Et, isopropyl, cyclopropyl,
C{ONRR", CH,0H, or hetAr’;

[0023] RS, R(’, R” and R® are independently H, F, CI, CN or Me; -

[0024] each R® is independently selected from halogen, CN, CFi, (1-6C)alkyl, NRR®,
-(1-6C alkyl)NR*R®, OR?, (1-6C alkyl)OR?® [optionally substituted with amino], C(O)NR'R®,



[0019] R10 is ( 1-6C) al kyl substituted with NR R';
[0020] R1 1 is (5-6C)cycloal kyl substituted with NRR';
WO O®81243B8 i s H CN, ORh, Ar 1, hetAr2, C(O NR RT/S2008/058395
C(O-hetCyc3, C(ONH(1-6C al kyl)- hetCyc3, C(O (I -6C
al kyl')-het Cyc 3, SRk, SO2N(146C al kyl)2, (1-6C

colPRTE, Rl RO e e o
hetAFS ?Mgi) H@&%g&aﬁgﬁ @gﬂg-l Raliyf OH, or hetArs3;

ndently H, F, d,
[Oﬂzs]hbachﬂ?/bsm[:lé);&&d@nt@aﬂmm -6alkpllependent | y sel ect ed

[oozfg{ N %:Qg%r}n@g?d%:lgé A o AT ig]ﬂq_ylﬁéﬂ? C3-6C)eycloaliyl,
cu A s RO 1 o
[002?5\]| é’@thR" mﬂlﬂépenaent(yll—ﬁ(l—ﬁcmﬂl{})l (Bed@ypdloaiky, oreargl;

S?é OC al kyl) %0025 each Ra is independently H
[002%|r33(0h @@ﬂﬂlﬁﬂndell_ﬁbt) ;Rb is independently H,

| | | oal kyl , |

wm@r&"%&@aﬁg %@&P@%‘ﬁ%’}iml 5¢ aﬁ‘ﬁ)iygcogl Kyl )- O (1-6C

| i
[003@] K&/is)H b@?%ﬂg@gc 1C %géocalalm&rnctemgwd}g%dmylr (}) 265] aué;g% r? (1 6C alkyl),

(1 6(§ glklyﬁ @rﬂ leyh- 6-](165@ alksdy. ()1 -6 FBAINRBIChetEyc’ aﬂd6¢?§1kyl)hetCYC

d (1-6C al kyl 0030] Rh H5
“'%&‘é‘yﬂ ePe d@%@“’ﬂh B8 kyl )- (3. so E:ycl on Kyl I)S (1-6C
[003?1' KVi's)HQl(BC@ﬁ(ﬂ' kyl'), (1-6C alkyl)OH (1-6C

S-(I-6C’al kyl), (1-6C alkyl)NR rR', hetCyc4

[0032]111%1@(&6@'&%9&1@@ 4lk51)(Q«66Callkyl), oaf Wb abryl} @HEC
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[0035]nH’éﬁxehH’ém liydepemtent| 66 (a+dyalkyl)[ 0035] Rx and Ry are
[0036]ngre %elgyt tlo getltlero\{nﬂg ‘che(?:a%c:)ni1 ltok\)rlvllrn)ch they are attached form a cyclopropyl ring;
[0037] Ar' is aryl optionally substituted with OH, O-(1-6C alkyl), C(O)2(1-6C alkyl), or (1-6C
alkyl)NRR";

[0038] hetCyc' is a 5-6 membered heterocyclic ring which is optionally substituted with (1-
6C)alkyl or OH; | |
[0039] hetCyc® and bhetCyc” 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 (1-6Clalkyl, (3-6C)cycloalkyl, halogen, CN, CF3,
OCHzF, OCF3, O(1-6C alkyl), O(3-6C)cycloalkyl, and NRR";

[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-(CHa),-(hetCyc™), -Z-(hetCyc™), Z-R'® or Z-R'";

[0046] Z is O or NH;



[0036] or Rx and Ry together with the atomto which
they are attached forma cycl opropyl ring; [0037] Arl
WO 2008n34320pt i onal |y substituted with OH O ( 1-BCX/US2008/058395
al kyl), C(O2(1-0C alkyl), or (1-6C al kyl)NR R";
[0038] hetCyc 1 is a 5-6 nenmgered heterocyclic ring

ich is optionally substituted with (1- 6C)al kyl or
IOM%QP rb?dé’>9‘]£)=hetQ/c:% and het Cyc4 are independently a 5

I
[0048) hcach'”%?dr ? gr ?‘ﬁ{eg{gégéﬂ%e'té%oé)’cﬁg rﬁ%? tohgétﬁ%rllkf%ugéri:%ﬁﬁdé mﬂl‘%ﬂe or more

R’ gzanps,a 5-6 merrbered heteroaryl ring optionally ,
i byt.ed one to three rou pendently. .
(00EREEVE 61 oo §$ Berhrieg) sPiesyi o) di Hﬁﬁﬁyheterﬁge%‘égn ring system

g&l—%, kyl ), 0(3-6C)cycloal kyl,
Optlogm(l:‘y %fgu Jgh?ti EetArS 9%%0 etAr4 are independently
[005@] Ewﬁs (ﬂeﬁ@hﬂqﬂisﬁiﬁhﬁrt@hwyhl\m'ﬁ@ [0042] hetAr5 is a

ered heteroaryl ri nﬁl tionally substituted

[005% Rh ig (5 @@%PlR‘s’/]Ik}’l SR tpsdag dhedl R are

00 BIRRL G, DAL relo RN, S goa P RsClai ey’

SR* s@zﬂgﬂao:mm)gt@mmamylmmmq/czb) Z- RlO or ZZRl 1 ;
h046 p2.48,00r NH [0047] p is 0, 1, or 2; [0048]
[005HeR AR R and Rorar%lﬂﬁiﬁl?@éip%@ HeFeEb&Pe1 Me. E igpropyl, cyclopropyl,

su s ituted with one or nore RO groups;
C(O)%%g %2‘ ‘ﬁrs’ a 7-12 menbered spirocyclic or
[0059F RUFEGND & erdidepemtibmly B ysNeyn\gt i onal |y

substltyt ed wth one or nore groups; [0050] R10 is b
[005%] dachCRal ikyindependentlyutseectod tﬁnonuRmbgen[, 0051]CHe1 (116§ )alkyl, NRR”,

{16&%1%%1%%@ Yy il-%ﬁeqslﬁgxlﬁcfﬁ‘{“ %@}&ﬁ%@@gm&f C(ONRR,
|

qoﬁ%@%&% ﬁg F@R[’ 0053] (025@( ;@gﬁﬁé O%smgjcjk%m;p 0C alkyb-

hetAt'ntlep@rbab)iofCy4', ¢%o0, Ghd C@DO(MQC ﬂkyl),l sopr opyl ,

100567 RH 2PHOBY. + (1t AR, HR6calt B Br6 Py TR (1-6C alkyl)-0-(1-6C alkyl),
(1-6C alkyl)OH, (1-6C alkyl)-S-(1-6C alkyl), (1-6C alkyl)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 alkyl)-0;(1~6C alkyl);

[0060] Ar' is aryl optionally substituted with OH, O-(1-6C alkyl), C(O)(1-6C alkyl), or (1-6C
alky)NR'R";

[0061] hetCyc® and hetCyc4 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, CF3, OCHZF, OCF;,
0O(1-6C alkyl), O(3-6C)cycloalkyl, and NR'R";

[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.



[0054] R5, R6 and R7 are independently H F, d, CN or

Me; [0055] each RO is independently selected from
wha008g24323 CN, CF3, (I ~6C)al kyl, NRaRb, - (1-6C PCT/US2008/058395

al kyl ) NRaRc, ORa, (1-6C al kyl)ORa [optionally

substituted with amno], C(Og\RaRc, C(O) (CRxRy)NRaRc,

o0l O B T T e NN 8 (120G

@3, (1-60) al kyl
[006);\( )k &%‘ﬁl’ﬁ%ﬁégg% oal kyll?? ,lg?liﬂé)é@; kyl() O~)(Ia~6)C/: >

. [006&] kyde)'tam(émlﬁfdmélktyijﬂmqlall 6C ial Ky, 13-of 1sopopal.kyl ),
16Ca Fii t Cyc4 (1-6C al kyl ) hetCyc4, (1-6C
[006 0 HB?H’E( -al kyl ) ~het Ar5; [0057] Ris H or

i o, 10 N Ry

[0071]sh](denﬁrﬁ)aﬂlﬁqﬂlmeﬁt§,~18€)mcﬁ azal dyMe. or (1-6C

kyl)-O (1 ~6C al kyl% [006%1 Ar 1 is aryl optionally
[007%hbsqen@m%qumﬁnt ab& alsdjy F. c(0) 2(1-6C
[007%19#% @f n]ien Ci{ﬁllgﬁl)NRR' [0061] hetCyc3 and

I'h ependently a 5 or 6 nmenbered

[007@?&&!&%ddﬁnéﬂtrﬂglawpl onal ly substituted with OH
[0062]. hetAr is a 5-6 rrenber%d het eroaryl ring

[0075pkni asriainl gmindinsents af Betnvila h Forielt §, Chids Hjoo LsppfOPYI

0rb bR R Fpulid Loty Bk bllor.  ocrs o1

[0077]6E1 @k e)mbﬁrﬁeﬁ@)?y&lnﬁﬁi K% is iRl B 130{31%gg3]

Ar3 is a 5-6 nmenbered héeteroaryl ring;
[007&BII‘JNIE dnsbodirber, REeistier ed het er oar yl ring optionally
ubstituted wth {]-6C)al kyl; and [0065] R and R' are

[007 ? @éﬁ’ér‘?&@?ﬁ’@@"% Rrisdi-6C) al kyl . [0066] In certain

OO SN g R, g, . Bl pocn, o

hetABgRExaﬁlpHS f tletAGP indl Q68 Indnibegat hatasirbiags ®ihs a@ﬁtrogen atom and
Formula | , RLis HM, Et or _isopropyl. [0069] In one
OPH@#:% dpvieg e, serand betﬁoa[m?@?ct% froat Nadidl @nbdaickampls is grazolyl. A

artidulbSvaThe féngbas nen{yﬁctu% or isopropyl. [0071] In

certain alsH F,- d, or M.

&

N'---

[0081] In certain embodiments of Formula I, R is H, methyl, ethyl, isopropyl, or oxazolyl.
[0082] In certain embodiments of Formula I, R? is H, methyl, ethyl, or isopropyl.

[0083] In certain embodiments of Formula X, R? is H, methyl, or hetAr’.

[0084] In certain embodiments of Formula I, R*is H, methyl, or oxazolyl.

[0085] In certain embodiments of Formula I, R is H.

[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, ForCl.

[0088] In certain embodiments of Formula I, R* is I, Me, Et or isopropyl.

[0089] In one embodiment, R*isH.

[0090] In one embodiment, R* is F.



[0072] In certain enbodinments of Formula | , Rlrais H

or F. [0073] In one enbodinent, R ais H [0074] In
woep@sansedli rent, R a is F. [0075] In certai n PCT/US2008/058395

enbodi nrents of Formula | , Ris H F, d, M, Et or

i sopropyl . [0076] I n certai nsenbodi nents of Formula |

1009 ol exmbegimestss Ry, 1 o KY i g‘i’:i%FP fdosﬁgﬂmfirﬁom H, F and

Me. One enbodi ment, R2is H. [ 0079] In one enbodl ment ,

is F. [0080] In certain enbodi nents of Fornmula I R
[0092sInHnersettodimenet Riyis H.i sopropyl, cycl opropyl, or

het Ar 3. grrpl es @f hetAr3 include 5 rrerrbered
[0093kngns grhodipetisR hisvi-ng a nitrogen at om and optional Iy

oatom sel ected fromN and O An-
oos 54108 Epacany e

8y A particular value for R3 is the

[0095]tB1Ltﬁfelehﬂ)0d[Iﬂ&ﬁ,]R k#.certai n enmbodi ments of Fornula |
s H methyl, ethyl, isopro oxazol yl .

[009§]ob18:zirtam| en@@ﬂtraﬁrﬁs efFoanwa @CBp? éoﬁ%RalSI hydrqgenj s H,

1009 Ty bbriabogm Bl PRIREY e ROERY, e Kb B pypigeen

[0099p918¢4e}tai|nrbn§lﬁfdirﬁbrﬂs efireghie ! sacRbf RY, rm‘*u RA& 1S, R7 B3d k8 1§11ydrooen
thyl, or oxazolyl. [ 0085] hi cert e oglnents

[009910h1mﬂﬂam| embampxfsof {oagHE] L, naCh:@ﬁRauH] ,&bBai Re Rt ,sRé)fR and R® is
hdForrrulal ,-Rdis H F, d, M, Et or isopropyl.
ydrog5887] In certain enbodiments of Formula | , R4 is H,

[oo1gojer d In&e%&%mﬁadnﬁerﬁs%ﬁ@(@Hg)ﬁgqsf@y%%w Formula I,

H M, Et or isopropyl I n" one
[001@Hbodi nBrtertaRemtmdineftf 00 ] repnesemmi b,}nﬂhe dormetd -NIRheiGyc™.
[0091] In certa| n enbodl,msnts

mm&]depen Qdimenis.t4 isFepyesqnt %wla’ e formpydy 03 érHén}éetCYCza
[OOIE.‘E]JO odi npnde aﬁ5enlll§) I?Eelgg 093] ref:;%s/éh@@d @‘@9 %IHEP& NIE«ECHS)Q hetCyc?.

[ 009 n one e ment
[00104] In certain embodiments, A is represented by the formula —O—hetCyc

[00105] In certain embodiments, A is represented by the formula -O-(CHz)-thCYCza.
. [00106] In certain embodiments, A is represented by the formula —O—(CHg)g—hetCycza.
[00107] Examples of he’cCycza1 include 5-6 membered heterocyclic rings having one or
two heteroatoms independently selected from N and O. Particular values of hetCyc® include
pyrrolidinyl, piperidinyl rings and nﬂorpholinyl rings. In certain embodiments, hetCyc® is

substituted with one or more R’ groups. In certain embodiments, hetCycza1 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 he’[Cyo2b include azabicyclo[2.2.1]heptane,

azabicyclo[3.21]octane, 3-azabicyclo[3.2.1]octane, diazabicyclo[2.2.1]heptane, and
diazabicyclo|3.2.1]octane.
[00112] In certain embodiments, hetCyc2b is substituted with one or more R? groups.

[00113] In certain embodiments, hetCyc2b is unsubstituted.



[0095] In one enbodinent, R8 is H [0096] In certain
enbodi nents, of Fornula | , each of RL and R4 is
whywsogses [ 0097] In certain enbodi nents, of FRECTLE08/058395
, each of R5, R6, R7 and R8 is hydrogen. [0098] In
certain enbodi nents, of Formgla | , each of Rl, R4,

00 ooh Hoe li?e%?fé‘s%ﬁg N T IN——
R 1 apb

B T

alkyléRRE nOBRMAD @thone ndilsy )ORT J optépradls e nitest tuived t\hﬂh f amimo],a C(O)NR'R®,

_C<0x<§5r1%§ Rl BHGRRRE o NSl BN MR Pwge S1-6c o)
heta P Hﬁi” B B S TRE e 01641 b Tcertarn

[00113]b0d| ﬁEmrﬁplesAof & ree@upssiervirgdthb otringa f(D6MYALRY1- iRelnde Gyethyl, ethyl,
[00105] hi certain enbodi nents, A is represented
and HSS?PX he formula - O (CH2) - het Cyc 2a. [00106] In certain

001 B0U Bk Aot 85 LAREERSAEA N IENICREHde groups where R® s

or Mleraﬁtl s B, GndtRyTEheId PR E Has Cﬂ~‘tb1ﬁy1§ CpRS (CEYLO-E, m;%pyl phenyl,
t wo hqteroatorrs i ndependent|ly selected fromN and

or CHahetAg uEarMplss 96 dewir h@xl@ﬁcéallqmm%betgrw% Fings hwmé 1-2 nitrogen

T e e

incluffe ERURE NNfeger t ai n enbodi ment s, hetQIc ais
unsubstituted: [00108] | Jn cert ai n enbodi nent s,

[001¥7Ihet Cyln ather gna@diireinthiR de ptgadup kavingdthedomsiia NR| E Wherem R*isH

or (268 eED PR B3)s 1. ropr py kb Bkl ERE St ayge e or

(1-6C- %uclymﬁ{merﬁglﬂ@ér %ﬁfku@a}avaﬁ{esdb@mﬁetlﬁdl@&eth% NHMe, NMe,,
Parti cuI ar val ues of hetCyc include

NHCEK &9 [ MHC H{ Re OV TH G ABILON hud B(CH)CHCHaOE,
o0 B3 5 oy & LB B B DA 4P 6 EIER: e grous

wher€ PO Hefilo %{}ﬂ %Cis is RSt 'Jrgté'@%gi’}ﬂtpgh %ﬁlc‘ﬁ[ar :V%{%s Rf R® when

gr oups certarn’ énb

represgrgetblsy {t-6€ aﬂcy[)@ﬂtf]iﬂ}nclude mmzmmmémmﬂ@, h et Cyc2a
and het Cyc2hb are pptl onal |y substituted. wi

[00119] Examples of R” groups having the formula OR’ mclude groups where R*is H or
(1-6C) alkyl. Particular mention is made of OH. Further mention is made of OMe.
[060120] 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 value of R! is C(O)NHMe.
[00122] Examples of R® groups having the formula C(O)(CR""‘Ry)I\IRaRc include groups

wherein R* and R are independently H or methyl, R* is H or methyl, and R® is H or (1~
6QC)alkyl, for example methyl. In another embodiment, R* and RY 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(CH3),NH,, C(O)CH(CH3)NH,, C(O)CH,NH,,
C(O)CH;NMe,, and C{O)C{(cyclopropylidine)NHs.



one or nore R9 groups independently selected from
hal ogen, (I-6C)jalkyl, NRaR , -(1-6C alkyl)NRaRc, ORa,
W@ 2008243k Yyl ) ORa [opt| onal ly substituted with mmnm]opsmsss%
C(O NRaRc, C(O) (CRxRy)NRaRc, NHC(OR ,
NHC( O (CRan) NRaRc, NHC(O) NRbRg, (1 6C al kyl ) hetArl
-6C al ky™- het C,K , 0XO,

{oouésaons]E oS ronaps v g NHECOUE ibiade groups wherein

REj et ) al kyl include nethyl, ethyl, and propyl. [00116]
1 es of RO groups having the formul a NRaRb i ncl ude
[()OIEI]OUDS E\ﬂ&ﬂiyﬂesRaf iR gloaps MEVlﬁgCtthfonﬁulhrl NH@’((D)(CRmeMR include

. butyl , CH2K |
sroufpteyein B aud A arcandeDadany Heoronathg R 5 hise Mg B is H or Me.
: Pam&‘ﬂ?"e%ﬁﬂl {&‘et@ﬂ ogpy| n{c'l S ﬂﬁi’é@%pﬁz ?’It |t Wﬁ@é{b)\;ﬁ?@@)}qﬂb and

examnpr e pyridyl pyrim
NHCoOYRECIWHETH,. epr esent ed by NRaRb include NH2 and Nwe .

00117] In other enbodi nents, is a group havi.ng the
1001£5dr mul aE»mhem’érIggu BIORRS |lfsivmgo¥he( ﬁEJD@@laaNEKE NBF%gnglude groups

wherglln‘gd ﬁl&é %(% %@é(lyepé%t&]% ?P%/Ilel gfgia {ﬂ% @Pé ‘l]guﬁ“[gﬁs NHC(O)NH,.

001 rt'CL!IE)?e[m @dyﬁﬁg{ hb¥ig lﬂdeefo%ﬂrim EE al tAr! includ
[ 2I\]Iﬁl—|CI—I(CI-| 3)(%2 ﬁIZ é NHCHZCI?Q%-I anz:lid}"[\ﬁh?ea include groups

wherpihGHBACHS @HP Qrembetliieadromyhhaving abfeaﬂgar@rmuiwnh@vmn épr example a

poicy Sy Pt R i Gt 5P Ryt S

reie tHeSBfnRHE (-6 AWy 1{-fe lud
[oo1ZA |)K|$R)ggﬁe% o o ude BoupSh IR e THig vaezam[%of 1oy Mnelude groups

wherEima]me;fa(lgcs1 sfa RS gremhbesechang fgvingel Loritrogen @Reasi nRartidelar values of
grou al k Part i

hetCHHinoROHSS SORHAUaI: SR { REFORENL | Bn PETOHRURT ofingvgIn  certain
e G o ity MBI OL S T R bl methl,

[00128]c| udeingwermipemitodirrera R°ds hhlogar tA partianlayetangde ffluoro.

such substituents includg CH2OH A further exanple of
[0012Y | s dmore @n@@dﬂm?@%}f?ﬁcﬁxanpl es of R9 groups

[ggﬂl‘@V' ng ]Sl%grt oﬁm%n? é?BﬁJ ncl ude groups where Ra

H or for .exanpl e net hyl .

[001ﬂf|par tigu |céﬂtalﬁ abiiBodifnet b Pfé(r@)JM'"Y? A[ 20 mﬂ%myéé) wherein
RO groups having the formula C(Q (CRx

hetCquclianBtlcg‘anm pgbstituted with one or more R” groups mdependently selected from
halogen, (1-6C alkyl), C(O)O(1-6C alkyl) and -OR".

[00132] In certain embodiments, hetCyc? is‘optionally 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"

[00134] In certain embodiments, hetCyc®® 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,, NMe, Me, OH, CH,OH, C(O)NHMe,
CH,NH,, CH,CH,;NH> and CO;Me. Particular mention is made of NHa.



wherein Rx and Ry are independently Hor nethyl, Rais
Hor nmethyl, and Rc is Hor (1- 6C)al kyl, for exanple

WOoreaoBAt24323 n anot her enbodi nent, Rx and R t oget PEF/USR0D$1058395
the atomto which they are attached forma cycl opropyl
ring. That is, CRxRy forns ajgycl opropyl ri ng

[001&]8 ICﬁ'l(,l r VaI es Ofréﬁlj%ql;(%? biide }g_qgqubege og‘fﬁ%n y substituted with one

08123 f
o ittt e R
NHGHE €Hg), 68l i sNHEﬁhfaiyrldED@Il,ZMI\I}EXHf(pmﬁigﬂ) R90>g3r, OlmH(NHz)CHon

CORREHEPNHRm and ROM BB dent | P IGHA eyl " HAGICH:NMe,

C(Ojér@fcl%ﬁ @@%N@ W@%Cﬁﬁ#@c%@% CH,NHMe,

Ch (DT iBEiringD 0 crtz@m?c&bxﬁ»ymnﬂmsl)pf RHQIMES  NHC(ONE:,
havi mul a NHC(R%H ncl ude oups_wher e
NHCF@)QH aP%IG(ﬁHGHé(ﬁH@ 2y Wﬁ(%(cﬁsbg%r  GiHployrid-2D),  and
CH S\,h cI udes NHC(O NH . JOOL126] Exanples of RO
Z%’ oups aV| ng the forrmula (1-6C al ky®-het Ar 1 include

[00188j0uUpS PheiEelan vAlaESSf A WherBrepreseatbe b?dhé‘lﬁirﬁﬁlmafZ(CHg)p(hetCycza or
having at | east one nitrogen atom for exanple
Z-heffyyei gprluge theptruptaresi cul ar val ues of R9 incl ude
CH2(pyrid-2-yl) and CH2(ryrid-4-yl).~[00127] Exanpl es
of RO groups f}ivi ng the formula (1-6¢ al ky®-hetCyc 1
es of hetCyc

I NEN gr oups erein c 1l ive ienbered ring
havi 1-2 niNregen at ¢ Particul ar
1 include optibnally subptituted piperadinyl or

pyrridMignyl ri . I'n ce®4ain enbodi nenss hetCyc 1 is
optiondl ly substituted with OH or an al kyl group, for
exanple nethyl. [00128] In certai ngyenbodi nents, RO is
hat'oggn. A particular exanple is fRuoro. [00129] In
[ RQJIS CF3. | 0] In certain
31] | ai n enbodi nents

Ais -Z( )p(hetC,yCZa wher ei n

het Cyg2a is optionally s tltutedvvll\ylone or nore R

group j;‘ndependélntly sel ected from hal'ggen, (1-6C

al kyl), (O Q176G al kyl) "and -ORa. [00132] In ¢ertain
- [oo189yDOdi Wnﬂtlﬁmnﬁletvﬁ}il@@afo!r sthePil el YwiferbedprésehRd B tthe formula -

one or re -
Z(CHy)p(hetCyc™ or Z- hetCyc include the structures:

0

N | NH MeO N H
Lo 2
Oy Oy Oy "o



groups independently selected fromF, nethyl, C(O 2M,

CH, and Ove. [00133] In certain enbodi nents of Fornul a
WO 2008/A24383 Z- het Cyc2b wherein het Cyc2b is opti oPel/U§2008/058395

substituted with one or nore RO groups independently

sel ected from hal ogen, (1-6Ciml kyl), and -ORa. [00134]
Hn certain enbodi nents, hetCyc2b is optionally

substituted withl one or nore R9 groups indepengentyy

N.sel ected from EN and OH [0 ] In cer%? N
nbodi nents, h t c2b is unsubstitjuted. [00I36] |n
ot her enbodi het Cyc2an et Cyc2b are ‘

ooptlonally substdtuted with one @r nore R9 groups

|§ndependently sel\éi:t ed from NH2, N\/ez Me, OH, CHZ(J:&‘S
C( O NHve, CH2NH2, CH2CH2NH2 and CO2Me. Parti cul ar
mention i s made of NH2. [0013 I n ot her e Odl nment s,

\ h@cha and he ;q2b are opm[é;zl |y subst Et uged with
0 or nore ups i ndepe ly sel ect rom
N cycl opr opy H(t butyl) F NHCH2 C(
(pyri d- yIC) NHCH2( pyri diM<yl ), oxo,
CH(NH2) CH20H, C(OC(CHa)ZNHZ ( CH(CHS)NHZ
C(O)CHZNHZ C(O CH2NMe2, C(O C(cycl gpropyli di ne) NH 2,

HCI-QCHZNHI\/E CH2NMe2, CHi NH; cycl opropyl, CH2NHMe, .
- (4- et hyl/pinper azi ny, N CH2(3 xypyrrolidinyl),
HC(O Me, N NH2, N ) CH2NH2, O CH( CH 3) NH2,
an

T NHC(O) C (CH3) 4NH2, CH2((dyrid-2-yl),
(pyrid-4-yl [00138] articul ar valdjes of A when
riepr esent ed by he formula -Z(CH2) p( het cZa) or
Z-het Cyc i ncl ude the structures: [ 00139] Additi onal
00145 ues Thy vahes AfgAoshdwWIh@Bovee picksRNitedciey ahdard3r M¥tnders where
_ §CH2) p(het Cyc2a) or Z-hetCyc2b include the
possibie uct ur es: [ 00140] The val ues of A shown above incl ude

e Ci sy tran 1SS0 ppss,i bl e. 43,
w‘“%ﬂrtal o er%%%lflng gdigge oroiu)@g ﬁa ﬁaa’s ISO(%%‘F&E@ 10" particular
embddimBatk | HBOV AT is&NBARHIER Kith a ﬂ@ér@g&ﬁﬁa I8 pateslat Eﬂﬂb@&iments hetCyc?
with a fluoro group hi particular enbodi nents,

is a piparGyny2 sings Impptipd et embpodimeits vy iha group bpdog the formula:
enbodi ment A is a group having the formula: [00142]

In particulpr enbodi nents, the A group is in the
r - confi guftatifon. '

F
¥
[00142] In particular embodiments, the A group is in the frans-configuration.

[00143] In certain embodiments, A is ZR'®. In certain embodiments, Z is O. In certain
embodiments, Z is N. '
[00144) Particular values 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(CHs),CH,NH,. Additional values for R' include
CH>C(CH3),N(CHs), and CH,CH,NH,.

[00145) Particular values for A when represented by ZR"Y include -OMe,
-OCH,C(CHj3),CH;NH,, -OCH,C({CH3),N(CH3), and -OCH,CH;NHa.
100146] 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



[00143] hi certain enbodinents, Ais ZR10 . In certain
enbodi nents, Zis O In certain enbodinents, Zis N
WQ 0@s4z4323art i cul ar val ues for R10 include streChhs2008/05839
chain and branched (1-6C al kyl) groups hi certain '
enbodi ments, R10 is substitujgd with NRLR'. Particular
ntion.js e of NH2, A particul ar val ue r 0is ..
embedippepiei R) SN is Tnacgeaderty R4 HoBL G TRyl o G mention is
. t . [
e TR e o6 T gy oot 2y TRy RRa e e pRhist and amino
substHIDE Elobkky) 2GR N AHRrtieuDEHAGE@IF) BN( CH3) 2 and
- OCH2CH2NH2. [00146] hi certain enbodi nents, Ais ZRl
1. tn ce in enbodinents, Zis O 1In certain
~enbodi ments, Ais N 'In certain enbodinents, RL 1 is
substit d wwth NRLR'. In certai nenbodi rents, R and
R* are independently selected fromH and net hyl .
Particul ag_mention is made of NH . Particul ar exanples
of R1 1 inelude am no- substituted cycl openiyl and
am nosubstituted cycl ohexyl rings. A particular value
[00147] A i sTh¢ @Bamples THeAewhemplregesshted BheR r épelede thedishypnd rans- -
- . ZR11 include the cis- and transisoners. [00148] In
1SOMEISr t ai n enbodi ments, Bis CN [00149] In certain
[00198)00i NB{¥cStainBriiodinek@F BUNI N certain enbodi ments, B
is ORh. [00151] In certain enbodinents, Bis
[0014Ypr es et edaimentRidimbms, & s HBRh is H [00152] In certain

odi nents,.. B is represent by ORh wherein Rh is

[001%53. [gﬁﬂ%ﬁlﬂc%?hqdea&&?a SRS for ORh when Rh is

EQpPresept - ' h h :
00 C oo ST s s B IR PR Gk
[001R2] i S rBpseaaninsisbdirient(,|B BGapreydnied(:8-OR" ofedetalk kiglQF;.

include -O (I1-6Cal kyl)-cycl oprppyl, for exarrPIe i
[0015%cBp- chatigyropsties %@@%wh%ﬁlt iscigpesenied el -ppalicpiinclude OMe,
OFEt @L@abh represented by -(1-6C al kyl)-O(I-6C al kyl)

I'nc e - CH2Owve and - OCH2CH2CH2OMe. [ 00156]

[00184r t i cubafichat Uasuck Ofor OBR"Wheith B! ii$ repiRE@sRN b9 d-(D¥6Calkyl)-(3-6C
-(1-6C al kyl ) OH i ncl ude - OCH2CH2CH.
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) include -OCH,CH,OMe and -OCH,CH,CH;0Me.

[00156] Particular values for OR" when R” is represénted by -(1-6C alkyl)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,CH,SMe.

[00158] Particular values for OR" when R" is represented by -(1-6C alky)NRR" include

groups wherein R' and R" are independently H or Me, for example, -OCH,CH>CHoNH,,
-OCH;CH;NMe,, and -OCH,CH, CH;NMe;. A further example of OR" includes
-OCH,CH,NH;.

[00159] Particular values for OR" when R" is represented by hetCyc' include groups
wherein hetCyc® is a 5-6 membered heterocyclic 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:



[00157] A particular value for ORh when Rh is
represented by -(1-6C al kyl)-S-(1-6C al kyl) includes
WO @OBRER2CH2SMe. [ 00158] Parti cul ar val ues f or POROS20& 058395
Rh is represented by -(I -6C al kyONRTi ." include
groups wherein R and R' are;{ndependently H or M,
for exanple, -OCH2CH2CH2NH2, "~ OCH2CH2NMe2, and
- OCH2CH2 €H2Nve2. A fu h exanpl e of ORh incl udes
- OCH2 [BD159] P ulLar values for ORh when Rh
is represént8d by hetQIc4 i il ude groups wherein

OOIQﬁt q/(:A‘P oilar Va(l3 qg%rrbé egvhlge%;arlsorc Cl I OJ fgn@ll g@ \élkyghéltcgrc include

ons 1 n ependen y selecte n certaln

groufyT Bt FERtSyc'RB al 56 Qn&nlﬁeréfﬁﬂ&@fo@jﬂcli&@ﬁ Bayed e2havms hd@pendently
ring oxygen atom for exanple a tetrahydrofuranyl or

selectastram yansk)r Anpertieulargxame R ipeludpihe structure
i-nclude: [00160J Particular values for 0 Rh when Rh is
/\ppr esented by (1-6C al kyl)hetCyc4 include gr oups
W% ‘netQIc4 is a 5-6 nenbered heterocyclic ring
havi ng 1-2 atons independently selected fromN and O
[OOIﬁdpa” | Batidilae AR for OR'ORHER qihthge@p&!&&tédt E}U @L@Cealkynam include
[00161] Particul ar values for.
groupepheserthearybis a(he6d gabugysyelr 3sl OGJHQ:FPIude gr oups wher ei n

LA, DS RO B PG s e
: groul.()slwﬁ&eﬁl HeYA 15'5 g/ﬁ membBfel ll'l@%l‘(ﬂﬁ'ﬁ%ﬁl% E1eCI-5 nheIBh aBnlsS Examples

-6 menbered heteroaryl rin aving 1- 3 ni trogen .
mclude QxyﬂdylEm:zpl}ésmd nokazdky] mings. d)Ih cettmn&zmﬂoﬁllmaltsi hetAr is substituted

pyr azol S. n.e odlne
with § e eleeisd a0k K- éabﬁlgﬂ':vaflﬁ’é‘il%@;?‘é&amp 59f &ﬁe I%dq&;? structures:
Particular e les of 0 Rh cl ude the structures
0163Jlncrt|nenbod|me S|fForrmIaI Bi@ Rh
iﬁ\@@ kyl) - I kyl), het&ycg_or._
(1- o aIkyI) (3-6C €ycl oal kyl ). [o 64] In cortarn™ o
odinents of Formula I, Bis ORh wherein Rhis (1-6C
—gnﬁyl) O (Il - 6C alkyl), a 5-6 nenbered heterocycle
X Ravia /a,_rl ng oxygen atom or -CH2(cycl opropyl).
[0016 hi certain enbodi ments, B is C(ONRLR'. hi

[001@” ai nI éi'il?cgydﬂpeﬁg'ofﬁo uléf‘ % (?}"{‘" ﬂ%&g?:hqg‘r TR 168 alkyl)-O-(1-

(1- 6 or exanple met

6C a&lybphbt@mtcs (IRSG:a]k@lD (3&{@ et ckodiRyY. | - 6 al kyl ), for
npl e (1-6C al k I.n ot her enbogdi ment

[0016411 6C alnw;ﬁrtfmml&dlraﬁr&ﬁﬁf Eormulg & BjjsiQR) @Premaﬁt 45&Ln6§ralkyl) -O-(1-
6C aﬂ@l ug 5.6 BlmBerkd ﬁétg%%ycl%glh@%ng oxygen atom, or -CHy(cyclopropyl).

[00165] In certain embodiments, B is C(O)NR'R’. In certain embodiments, RiisH. In

\

certain embodiments, R’ is (1-6C alkyl), for example methyl. In other embodiments, Rl is (1-
6C a]kyl)O(i-6 alkyl), for example (1-6C eﬂkyl)OMe. In other embodimeﬁts, Rl is (1-6C
alky)OH for example (1-6C alkyl)OH. Particular values for B include -C(O)NHMe, -
C(O)NHCH,CH,OMe, and -C(O)NHCHgCHon. A further example includes -C(O)NMe;.

[00166] In certain embodiments, B is C(O)-hetCyc®. 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 structures:



C(O NHCH 2CH2OWe5 and - C(O) NHCH 2CH20OH. A furt her

exanpl e includes -C(O Nve2. [00166] In certain
weersde4sent s, B is C(O-hetCyc 3. Exanpl es of P&r/Cyro88/058395

i nclude 5-6 nenbered heterocyclic rings having 1-2

atons independently selectedi{from N and O Particular

values for B in include the structures:[00167] In

ertaln enmbodi , Bis.C(O(I | kyl ) het Cyc3. In
rt in enbodl is C(O NH(lZ;S al lg%l)hetQICB.

es of h Iude 5-6 ne eterocyclic

s havi ng 1-2 ato i ndependently s ect ed fromN

O In certain enbodi nents, hetCyc3 Is substituted
,MeOVV' OH or Ove. AMs&ticul ar value for B includes the
strudture: H. [0016 In certain enbodi nents, Bis
anpl es of % ncl ude 5-6 nenbered
het erodryl rings having 2 nitrogen atons. In certain
enbodi ffents, hetAr2 is Slﬂ)stltuted with -0(1 -6C

[001@‘?]]1;3/ lqueIniSB g{%%na%nl{gﬂﬁlﬂ%él B g@t{f@)g g@ ,&H%’Bhg@pf‘y (r:].ﬁ 8@1121111 embodiments,

B is E@)N}E@é@pélkﬁ)ﬁeﬂmyd%erEXaﬂqildMﬁ It€idyinclgde s membered heterocyclic
op tlonall%/ substituted with (1- 6C)al kyl, for exa

ringschavKyg 1-2 Atqyas pdenendently,egiested frome NandO- In certain emborglpu_lnents hetCyc’
< nfSBLDUROH S SO0 S S

odirrets Bis SRk. In certain enbodinents, RK is a
ne d carbocyclic ring. In other enbodlnents

Rk is -(1 6C al kyl)Q(I -6C al kyl), e.g., (1- 6C

al kyl ) OCH3. Particul ar values for B include

S-cycl ohexyl and S(CH2CH2) OCH3. [00170] In certain

[00168100di MBNdegtairFerhSoddndnts,| BiORIAZ ExembRe ofBANS’ influde 5% membered
phenyl which is unsubstituted or substituted with OH,

heteroayl 6agahayng 1- 2@(1@@ atgms. a111<6}€|1'9’:11n gnbc{dlmgm:s hetAr” is substituted with

-O(l%?ﬁg&blp%ughﬁs Frﬁ‘ert CuI r va gliues fude%-p ICS,FY4 -pyridyl, and 4-
ﬂbggﬁf%y | n18g%${i§1|wé ﬁlrﬂfer ‘ﬂndiﬁ@t I!way;%? gfd??g?]éﬁ&ﬁﬁ?)éhbsmuted with (1-

n enbodi nent s _ -
6C) yﬁO) RRuRple eyl dupartiovlat exsangile dhalietiss GHRMHMDYEAG-y1. Additional

exantF gy P8 PRl 5 SO RS FY DB PSR 4 yrimidyl and

_pyﬁﬁr@(gql ments, Bis (1-3Calkyl. A particular value is
et hyl . [00174] In -certain enbodi rrents of Formula | B |s
[0016% ect eth fcevam GRhbodiine3E) & kg/ISR In certain embodiments, R* is a 3-6

~ membered carbocyclic ring. In other embodiments, R" is -(1-6C alkyl)O(1-6C alkyl), e.g., (1-
6C alkyl)OCHs. Particular values for B include S-cyclohexyl and S(CH,CH;)OCH;.

[00170] In certain embodiments, B is Ar'. In certain embodiments, Ar’ is phenyl which
is unsubstituted or substituted with OH, O-(1-6C alkyl), C(O)x(1-6C alkyl), or (1-6C
alkyDNR'R". Particular values for B include phenyl, hydroxyphenyl , 3-metho§<yphenyl, 4-

i/gN 2- pyr dyI and 5-pyrimdyl. [00169] In certain

(methylamino)phenyl, or 4-(methoxycarbonyl)phenyl.

[00171] In certain embodiments, B is -(1-6 alkyl)NR'R". Particular values include
CHQNHMe and CHzNMez.
[00172] In certain embodiments, B is -SO,N(1-6 alkyl),, _for example SO;NMe,.

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



het Ar2 and hetCyc4. In certain enbodinents, Bis
sel ected from-0OCH CH20CH3, - OCH2CH2COH,
Wo @@Biagsyx| opropyl ), ethyl, 2-pyridyl, 3-ryri dpCT/US2008/058395
4-pyridyl, 4-nmethylryrid-3-yl, 2-pyrimdyl,
5-pyrimdyl, 0, and AA[O[)5175] In certain
enbodi nents of Fornul a Bis selected from

[001740176] Iy pertednt @mbﬁdw@@ﬁdpﬂﬁﬁﬂgula% B ds peleged Tomn ORY, (1-3C)alkyl,
hetAP! ‘%E) hd C§2Jy| ) a&é&%ﬁ% ee{r%/ djrﬁ@+t V' 7xj‘s3 sélgctséch%' KYOH,CH,0CHS,

I'n certal
-OCI@MMC&M@CE@TWD@ ethyB 2-gyriBl, Scpyeitiyi, f@ﬁ?rldyl 4-methylpyrid-3-yl,
CH20CH3, - OCH2CH2OH, - OCH2(cycl opropyl), [00178]
-Pyllﬂﬁlcb’érSrW’éiﬁbodl ments of Fornula | , Bis
- OCH2CH20OCH3. [ 001791 In cer n enbodi nents of

Forrrula/[@gi het Ar . [00%80]] In.certain
enbodi n® Bts a pygu{ yl N LL‘L a pyrimdyl ring.
[00181] In certa1 n enbodi ment s of Formula I, Bis

[00135@ ect el defigim edntidpirhehts of Rorpild T is séieyted dipkn ORF.
2-pyrimdyl. [00182] In certain enbodi nents of For

[00176], B il Sioiy ﬁl@i}@dm{eem Jis Cohpotlds-Cof1-ferainila (i 6Calky1) (3-6C

cyelo; E)&E‘) ﬁenﬁ@g@%é’% 35 (héf)%llgéz‘r]b)A IZSR10 or Z-Rl1;

[00170185] InZcdrimiPeboMent 082 8Bimilai B B.is keletted; frdxﬂ(l@%ﬁichzoCHg,

het Cyc2a is a 5 or 6 nenbered heterocycl ic ring having
-OCHCHAQhhg Ok 8 teysbpoony i ndependent |y sel ected from N and

O wherein hetCyc2a is optionally substituted with one

or nore groups; [00188] c |s a 7-12 nenbered

spi rocy®&\| gr}‘brl dged heter iC ring system

havi ng 1-2 ri'ng het er oft%ns i ndependent|y sel ected
[001'?8 om N andr@nsoRiMe1ebYGatd B BPR ] dW,OCHs;. _

substltut ed with one or nore R9 groups 00189] R10 is
[00179]6C al knydertain efribodEnedtkyf E@ﬂﬂhﬂ IBis hetAr

[00180] In certain embodiments, B is a pyridyl ring or a pyrimidyl ring.

[00181] In certain embodiments of Formula I, B is selected from 2-pyridyl, 3-pyridyl, 4-
pyridyl, or 2-pyrimidyl.

[00182] In certain embodiments of Formula I, B is 3-pyridyl.

[00183] Compounds of Formula I i.nclude‘compounds wherein:

[00184] Ads -Z-(CHy)y-(hetCyc®®), -Z-(hetCyc®), ZR'® or ZR';

[00185] ZisO orNH,

[00186] pis0,1or2;

[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;

[00188] het(_l_yc2b is a 7-12 membered spirocyclic or bridged heterobicyclic ring system
having 1-2 ring heteroatoms independently selected from N and O, wherein hetCyc2b is
optionally substituted with one or more R’ groups;

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

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

[00191] B is OR", (1-3C)alkyl, or pyridyl;



[00190] R | is (5-6C) cycloal kyl substituted with
NR R'; [00191] Bis ORh, (I-3Calkyl, or pyridyl;
WO oD39232R1, R a, R2, and R4 are independent | RCHUBR00$/058395
[00193] Rs F or hetAr3; [00194] R5, R6, R7 and R8 are
i ndependently H or F; [0019 each R9 is independently
sel ected from.al o 0161 6C al kyl), (1-6C
[001921ky| ) , RER" Fidan are&@eaﬁm@ﬁnylyfl[@di%] Rh is (1-6C

kyl ) - I a 5-6 nenbered heterocycle
mmﬁgvi ng ]?& SEC%%F > at om or cyclopropyl nethyl;
[001940197] thzﬁArR’i and Fé aR: RERABEIRA ReFer oaryl ring
havi ng ]% ng heteroat oms i ndependent!y sel ected

[0019F]om N wh ininlepoaiaty sReceAdian balegannd¥pPendedCatkyl), (1-6C

1-6 [ 00199] The term "hal ogen" as used
alkyl e&g %nqlr{fq) Lﬁiéﬂkﬁl) , ] and | . [00208] The term
[001?@ 6 gt l@/p 6@551115\,51ﬁ@ %@Iancy!)eaes"é thénbatd hakRAycle having a ring

I'near or branch ai n nmonoval ent hydr ocar bon
oxygemdioualoscycﬂomnpylmﬂsi,x car bon at ons; respectlvel y.

anpl es i ncl ude, arentllmtedto . :
[OOI%hW eté?';oﬁ” a §- tgrrggylperecg l}g{g%ry zlnlge{lzﬁg}pg |hl—£ ring heteroatoms
c dars e TIRY deiy! - 2- propyl,
mde%efﬁg&g rrsg%eﬁgedprop%an%l peﬁtyl 2- pentyl 3- pentyl,
[00198]met hyR' ardRItart inddpendehiinyH- ci‘(b@(ydlkle met hyl -
2-nethyl -1 -butyl, 1-hexyl, 2- hexyl 3- hexyl ,
[001%91net hyTthe“B h@lygen 3s pacHiprein insdides F, CL Br, and I

met hy nk it hy] - 3- i
[002@0] ¢ hyllrﬁ%teglgln td glkgp %y ?hr%?élgl%qu }0 samrgted linear or branched
chaim nﬁ)ndi/aﬂ@ﬁtmyldré’carﬂ@ht itlicalk A2k ]to ke céx@bﬁnaton(tSl- Tédpectively. Examples

al kyl)-(3-6C cycloalkyl)" refers to a saturated |i near

incluge, lmt arecies dingitedi to, methsl sitehtl -proylogareivh I-beyk armeshyl-1-propyl, 2-

buty PRy P e Bl P ro et B Serlo et Bty p ey 2-bury, 5

methg-014tyl [ BGRARY1- ConiyRunasetiRg Aok d -hékyl N2-hBkAS 8Mexyl, 2-methyl-2-
I nvent’i on have been found to be class 3 recept or
pentyly r boiethy-Ripeacd, i hivediyl-3rmentyhd Jamethykafpantyl,n 2trhethyl-3-pentyl, 2,3-

t as henat ol ogi cal cancers
dmeﬁ@&%’bﬁﬁ M%@S@W% 51 breast cancer, colon
[OOZGﬂncer » TR 't&ﬁ?s'h(lté@reﬁ’ﬂlﬁf?,(-ﬁ@C&)}éﬁiaﬂ@li"' &rs ftbb:E Qatuated linear or

a lung fibrosis, and 'scleroderm

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.



[00203] It will be appreciated that certain conpounds
according to the invention may contain one or nore

w@emsaees2df asymmetry and may therefore be prePek/Es20881058395
isolated in a-mxture of isoners such as a racenc -
m xture, or in an enantionerigally pure form [00204]

AL S T S —
In adffti Oga\é‘é% &d},doﬁ%%ﬁ%' Ly 1nEE1§E ofH&Y seﬁ{é%if sadl (\fcﬁﬁ}ﬁ)uﬁﬁs which are

i nc |n the scope of resent
not neeasearily phar[‘rﬁﬁa&ﬁ:]allﬂ' h@ep‘rabrke(samj and fwhErhmmy e tllscﬁﬂ @k irdermediates for

pharmaceutically accept abI e_salts_thereo
prepared ey, P g0 RBRRTA G B & frndéqrs%? |SﬁEfF%|%g enantiomers of
: ]*ﬁﬂ such conpounds whi ch are not -~
Comﬁr?r)te]gggsgarl aO‘"rar maceutical ly acceptable salts, and

[00204]i ch rmycd@@mg gefanbthas aspete e gicat e Sniatioprpeeddesng process for the
and/ or purlfyln% conmpounds of Fornula | and/or_for
P

prepaatingy dieqrRPUeH shEooaeiad obp selbHisEeh as definedderein which comprises:
[002:# 0206] GG 3)11@%31@ o?ﬁ?tﬁb% SPfibein g RE&S TEAL.(hetCyc™), -NH-

vent i process € preparat
(hetcg@ﬁ’p QAR ' ‘afr NA9R FFUbsuplin® b c@rr@%;bhdfh@ Rb@pburRbhataig the ebrmula X1

Rerei n whi ch conprlses [00207] (a) for a conpound of
the Formula | wherdt’n A s -:“ (CH2 n(hetcyc2a) - NH-
(het Cyc2b), NHRLO or N "g a correspondi ng
conmpound havi ng 00208F wherein L1
represents a |l eavin Mt h a conpound
having the formul a NH2(E r)p H2N- het Cyc2b
NH2R10 or NH2R11l , Risi ngR%aRpal Iy car#l yst and a

“ligand in the presence of a basg; ogz2 [00209] (b) for a

conpound of Fornmula | where B is ORh, reacting a
corresponding conpound havingfthe Fornmula Il in

0210] ound of .the formula Rh- wher e
[00298] epr‘gﬁ%ﬁrnsf RPEeG Byt Brv HE BoRiiE e GRipund having the
foerﬁ_SﬁH%g]Hg A 2:? ( @, NORCR2E Ao g, Qi frof mudidy 4 p‘m&flﬁn cataiyst
Bis , re g a correspondi ng conpound havi ng t
and d:]ngatldliath&pmetdceafabmoumd having the fornmula Rh-COH | n

t he presence of a coupling reagent; or
[00209] P 3)) for a compounél %f Fo%nula where B is OR", reacting a corresponding

compound having the Formula ITE

[00210] with a compound of the formula R"-L? wherein L2 represents a leaving group in'
the presence of a base; or

[00211] (c) for a compound of Formula I where B is OR", reacting a corresponding

compound having the Formula ITI with a compound having the formula R™-OH in the presence

of a coupling reagent; or

[00212] (d) for a compound of Formula I wherein A is -O-(CHy)zhetCyc?, -O-hetCyc®,

OR™ or ORY, reacting a corresponding compound having the formula IV



[00212] (d) for a conpound of Formula | wherein Ais
-O (CH2) nhet Cyc2a, -0 hetCyc2b, OR1O or OR1 1
WO 2@8ti243gs a correspondi ng conpound havi ng t he PCF/I81088/058395
VIV [00213] with a correspondi ng conmpound havi ng the
formul a HO (CH2) nhet Cyc2a, Hgpet Cyc2b, HORIO or HOR1 1
in the presence of a coupling, agent and
tri phenyl phosphi ne iR, a g g%le so%vent; or [00214]
e) for a compound of } inAis
- O (CH2) nhet Cyc2a, B A of Formula IV

- ( CH2) nhet Cyc2a in RAe pﬁ% Rbase; or [00215]
(f) for a conmpound of Formula IR3wWhe¥ein Ris hetAr3
and het Ar3 is oxazolyl, cyclfgjng,a conpound havi ng
the formula V V [00216] with conpound havi ng the
rmul a ' : ; I 2a -
W%gﬁ For " oo e B ARl e TR OB B Oy HO
hetCgef8, HORS® dr HIOR?! in dmcpriesepca of ercoeslpumeiienty andnpiphery/lphosphine in a
'aBﬁVi Pg the formula 1V I1'V[00220] with a conpound having
SutapRSOIVEPEGF a [ 00221] wherein nis 1 of 2 and Pl is an
ne pLo u nce. ofy. £, TR
1002 5 ok % A B P b B R ie DR(PLARAGIGET, reacting o
comp@DA2F] FamulanIV svith arcodpotedhbiiing tiee fiomuspRBLGCH,)hetCyc™ in
- conpound having the fornmula VII VII [00224] wherein n
the pregencedif aasgid P2 is H or an anine protecting group
[0{}2#].t h a ffg%oey Q&nﬁ&}ﬂdncgf Igcl}?nuiaof (%l[e%h{ !R3 qschgtlA@/ E{%&‘h&ﬂ?{ f oxazolyl,
is a Feaving group or atomin € presence of a
cyclibg & cotfpolifdBABhg {He)fofr@ila & conpound of Fornula |
wherein Ais O (1-6C al kyl)NR R', reacting a conpound
having the formula IW N R°

/4 , A
s N R

RE  R® R Ria
H R?
\
[00216] with a compound having the formula
Q“ .
0]
[00217] in the presence of a base; or
[00218] (g) for a compound of Formula I wherein A is

HO

Pt

[60219] and nis 1 or 2, reacting a corresponding compound having the formula IV

R” nN-R®
a H
s— N N R
RS Rs R4 S R1 a ‘
R? R2

v



IV [00226] wth a conmpound having the formula L -(1-6C
al kyl )NR R* where Vis a |leaving group or atom in the
wee@samses of a base and optionally in the preseCyESWNS/e58395
phase transfer catalyst; or [00227] (J) for a compound
of Fornula | wherein A is:[0}28] and nis 1 or 2, P3
(1-6C)al kyl, reacting a _correspondi ng conpound
[0022{}1\,, ng Vikacempored having thefesma with a conpound havi ng
the formula HC(O P 3a where P3a is Hor (l-6C) alkyl !
in the presence of a redugj agent; and [ 00230]
renovi ng any protecting grgup lor groups and optionally
formng a salt. [00231] Re g to nethod (a), the
| eaving atom L1 may be, for exanpl e a hal ogen atom
- [0023YCch aswRéredn ks lﬂrtf-‘él{aal’]' edny amineGRbtebEnBgio@BVinMlie presence of a
group, such as a hydrocarbyl sul fonyl oxy group, for
base;anpl e, a triflate group, or an arylsul fonyl oxy group

0028075 oo g LR T b A3 yete | nal nde

Pd(O and Pd(l1) catal y¥csaiyd-of exanpl e Pd2(dba)3 and
Pd(OAc)2. Suitable |igands i ncm rac- Bl NAP or ‘

DI PHOS. The base nay be, for ex , an al kali netal
carbonate or al koxi de, such ap for" exanpl e cesium
carbonate or sodiumtert-butoXide. Convenient solvents
[00223)cl| udearsint Bl & 25 edaveing 8 caushomiingtdepandharing xanfot@ula VII
tetrahydrofuran or p-dioxane) or toluene. The coupling
of a conpound of formula (I11) wif#HHNRIORL 1 can be
conveniently perfor t,'red §t ast enper at une-ppet ween 0 0C
and reflux, and rmoR ul ar |l yp"at™~mef | ux. [00232]
Referring to method/Ab ‘ (hgratom L1 may be,
for exanpl e a hal%g fom Br, d or I.
Alternatively, L1 cgnh Dgsa, Qup, for exanple
an aryl sul fonyl oxy 'gr oup ’ Kyl Sul f onyl oxy group,
such as a nesylate or .a tosyl ﬁf’e Iﬁroup The base may
be, for exanple, an alkali mgtal hydride or carbonate,
such as sodi um hydri de, potassium hydride, sodium
[nozwr bonawhe;remot ms]stimﬁnaodﬁ’gmﬁtce apramies protacting gt with a compound

| udes a c solvents such_.as
havig e G e BT BB Lt Ity OF GFAecopS G Biedihgy he presence of a
base, [y, or acetone. The reaction can be conveniently
‘perforned at a tenperature ranging from -

[00225] (1) for a compound of Formula I wherein A is O-(1-6C alkyl)NR'R", reacting a
compound having the formula IV
R N~ R°
a H
BCN N R?
RE RO Re” X Ria
R? R2
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] (3) for a compound of Formula I wherein A is:



78 to 100 C. [00233] Referring to nmethod (c), the
coupling reagent may be any suitable reagent(s) known
woeoshoses skilled in the art, for exanpl e, DEABCHNS2008/058395

PPh3. Conveni ent solvents include aprotic solvents

such as ethers (for exanple $gtrahydrofuran). The

reacti on can be conveniently perforned at a

tenperature ranging from-78Rtbe 100 0C. [00234]

Referring to nethod (d), th oupl i ng reagent nmay be

any suitable reagent(s) known g, hose skilled in the

art, for exanple, DEAD a . Conveni ent sol vents

i ncl ude aprotic solvents ch as ethers (for exanple _

trahy ramn), piheqr i ' :

0023 O R, PR B Teffle R Ro AL E ChipHoupd having the
formiRO®AB] Referring to nethod (e), the base may be, for

exanpl e, an alkali netal hydride or carbonate, such as

“sodi um hydri de, potassium hydride, ¢ Uinum car bonat e,

pot assi um car bonate or cesium carbo e. Conveni ent

sol vents include aprotic solyvents suc 45 ethers (for

‘exanpl e tetrahydrofRir anNer - di oxgh f

di met hyl f or mam de, dj- , ]

reaction can.be cp [ perForped at a

t enper at ure rangi ng ' nperature to 100

0C. [00236] ReferriRf t & e

for exanple, an alkali netal gdrgdle or carbonate,

such as sodi um hydri de, potassiumh

 d 3
[00223]; bonavih acrEednd: hidhg BrRrRul HeEAP v b Banbor (1-6C)alkyl
in th ﬁggﬁ[e%?gr%h gqggntim ude al cohol s such as net hanol .

e reaction caff be tonveniently perforned at a
[0023@Eper atedoRingagipactediirprarabepbupsemdpibilly fofmihgQ salt.
. 0C. [00237] Referring to nethod (g), -the base nay be
(025K exaRpiemingste Weibali(@dhelcanparaten br mextso far kample a halogen
such, as di um-hydrj.de of. assium hydri de, sodi um
atom 46 %y oBF LTS RO E! oY | eaBB, dp, such s
~ hydrééarsedil RaYlosP lgm@% forieREMPRE a ARMlAE ofoupOby &NAS1sELERY1&Sy group or an

ethers (for exanple tetrahydrofuran or p-di oxane),

alkylaiilfany oty f ssewm reudle as dimesylajé et ettesyiade grap. sbviableepallFfiom catalysts

o T PR A RIS 10 il s
inclufgg:-rac{-ﬁﬁ*?ﬁﬁ]or RADEIOY. NOhd Bas®BhAPHe, () exdniifle DASAKATRMRE carboﬁate or

or exanple, an alkali metal hydride,
alkoxide, such as for example cesium carbonate or sodium tert-butoxide. Convenient solvents -

include aprotic solvents such as ethers (for example tetrahydrofuran or p-dioxane) or toluene.
The coupfing of a compound of formula (IT) with HNR'R! can be conveniently performed at
a temperature between 0 °C and reflux, and more particularly at reflux.

[00232] Referring to method (b), the leaving atom L' may be, for éxample a halogen
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.
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 tetrahydrofuran or p-dioxane),
DMF, or acetone. The reaction can be conveniently performed at a temperature ranging from -

78 to 100 °C.



such as sodi um hydri de, potassium hydride, or lithium
hydri de. Conveni ent sol vents include aprotic solvents
waewh/1as2et hers (for exanpl e tetrahydrof uran oPCT/US2008/058395
p- di oxane), dinethylformam de, dinethyl acetan de, or
acetone. The |eaving atomL ppy be, for exanple a
| ogen_at om such B or |. Alternativel
100258 20 CaB AR e s oG o Resptetria a5 Sat B b ragent(s

knovell RUBoSY skdileinkht aH! fo? @X:&rﬁ 1%, DEQYP anSHER,. @oﬁefﬁ%ﬁﬁ’%o‘ﬂe%ts include
or a tosylate group. | Peferrlngto met hod (i

aprommmlhmﬂ;sesumh)as bthersf(for eampbl tetrahadrodiiren). | Theatadtion can be conveniently
droxi de, such as.so g d &0)(4(,(2 pot assi um
qwlasiaw BTN TR PBTRE WU Ces! um hydr oxi de.
nven
op25fnveni %?fglr-r'ﬁ‘%(a gmﬂ b,;’tﬁg r‘gélg‘llglan a%c-ﬁit\fﬁ Be %H}Cgu&%le reagent(s)

et'her s I oxane)
knoveh met_hbsd fkdllgdrinrthel ext, ﬂxrlmmhy]leaﬁﬁmmtbl’l’m (émre)temmt soveats include

| eaving atom L4 ma for exanple h | ogen, at om
aprofémq%veavg g@ﬁ efhers) (¥0w><@%lpl$&?ﬁrwg§%ﬁm@n% eEaiionegy pp gonveniently
y OXy group or an
perf&{n&&lﬁ ﬁ{gn | oxy@%ﬁ%szg ;@ﬁ%@ mesyl ate or a
[002155‘]8yl at ReﬁhﬂigOto méBod é&)¢ tHeOihsé Sna@ el ralxhiplee af alkak dnetal hydnde |

in the presence of a phase transfer catal yst such as
or ceidppaipusYIhaAfroRATM Ména@ patawsiye Jesidride, sediumecarbonate, potassium

Cﬂl‘b(%l%g?:/gln {:gs n%cgfog) %t?gf&v%élgﬁéoq?%géﬁﬁﬁ.ﬁ% g&%‘i %gv{nrtéj Mch as ethers

(for rexbm@l ($trahydriftrak| 6r redidgim), ARROhFIforAtinide dimethylacetamide, or
bor ohydri de reagents such as sodi um ) i
acetange; aldst i§sst oo Qﬁﬁa@r qogEersentoptr{mned ah e oRpegErd waging from ambient

st abl e am ne protecting groups for the above
temph{é"t%ﬁSéi @1 ‘'ude any conveni ent am ne protecting group,

[ogzj%r ex aKQifeﬁ'ngtodlﬁél‘hbﬂ l@%?tﬂerba@f ﬁﬁ?%e&fow&ﬁmgﬁdﬁn alkall metal hydride
rotecting s in Organic Syhthesis ohn

or c@bnsate,| mach Exsoglues hyflriden petagstuwn eedridg, gediums carhgman@epotassmm

d. al k b
carbQHs pER L BURYI BaB e AR GONGoARbYs Suebrdrgmghanol. The
reactldn dah l{eoc%égﬂleﬁﬁnsp&fbrﬁ%g Reth %éiml%fa glﬂ? f.(OIIl amblent temperature to

correspondi ng 2 di br omoqunol'ne havi ng formul a
100 {@0244] with a correspondl ng conpound havi ng t he

rmul a. 00245] usi pal | .adi um uch
lﬂﬁziﬁ( PPh3Re eﬂp@zfedﬁat?lgd o ?ﬂ&(‘@&%w raﬁxa@ﬁ' & gfali metal bydride
hgRRE GHY a8%R f HGS) sbMlublEarbonate, pot
o cprgsence of "2 s%g{ya g gﬁ% ﬁn’pl e an a ar poate, po assiurn
carborateabr caiboratbenae. aldoxndat h‘n&smt{ encude apestic mlvents such as ethers
car bonat e, potassi um ) ) ) \ )
(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 lithtum hydride. Convenient solvents include
aprotic solvents such as ethers (for example tetrahydrofiiran or p-dioxane), dimethylformamide,
dimethylacetamide, or acetone. The leaving atom L} may be, for example a halogen 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.



carbonate, or sodiumtert-butoxide) in a suitable
sol vent (such as toluene or dioxane) at a tenperature

WO 2008i1zd323 r om about anbi ent tenperature to refPCKUS2008/058395
[ 00246] A conpound of Fornula IV can be prepared by
reacting a conpound having the fornula [00247] wherein

e
hydr%\)@éﬂréﬁh[&ogo%' lgs/d&&ﬁd@ r@ﬁl g.Erll Jydidx e ht iHfmC hﬁﬂrgﬁderor cesium

or osuccl ni mi in a suc
hydrdsti. . mﬁﬁdﬁénﬂﬁﬂvmnﬁmis apfoticheolvattsnduel £d lejhers (for example

_' tetralafdéqﬁlae@d(l b on - Horensr RpEYRETSY E%egmléﬂ%%%ﬁ%ﬁ? oBpgggione.  The
leavﬁjl-g Eto hh{ay b fog%)?zgneﬂonst fogen g{o 3,54 A8 R, Altergzétavely, L* can

tors” may e assay descri

be a leaving apipe fok. exhBER%h] aryilve falyldxiytoyouqf ortasilkytmibfoayloghs gtodp, such as
act as FLT3 inhibitors may be denonstrated by the

a meaﬁ@tsyar adeiate stupn The deastian 5 01[@921@2]’3@3%6%3@ rggsence of a Phase

e S
v U S35 B L SRR g, gty

perfdnylé@ ai HRnifenase sandipy Pamtantiéa Iter@p‘éia’tdtdte noe °Cconpoun ds
this invention are inhibitors of one or nore of the

of
[00240]ass 3Refsam @rmﬁt}apéeﬂ)n suitaplearsducing agerdsinehide borsdyrride reagents

0 R FORTRA i SRR Bl 1

[00241ver agghtdbldnfinefp &E&ﬁ%sgrouﬁscﬂoﬁﬂﬁ%bﬂ@meﬁﬂ)ﬁs GRNERISy convenient
i ncl udi ng henatologlcal mal i nanC|es 00253] As used

aming @rr@trsfptmg greup.denexiammie madetscn e uno@ls:em Watsrils, ‘Geotecting Groups

- in Owe” yél tr e’aﬁnﬁgw%{g%g&nx:ﬁ Eg B é flﬁg}e[}ggtectp}% groups include

acyl QIEHS E%l?@ﬁp’%ssuch)émm& caﬂ%}ﬂd b@@gyl n's

ki'n"s di sease {al so called Hodgkin's

[002412/]nphon&)connmdndwéFmﬂa‘Hr i nstance, acute |ynmphocytic
| eukemi a (ALL), acute nyeloid |eukenma (AM), acute
pronyel ocyte | eukerfs
| eukem a (CLL), chropm
chroni ¢ neut r ophig
undi fferenti at ed

I
[00243] can be prepared by reacting corresponding 2,8-dibromoquinoline having the
formula
L‘I
Br N R
AN
R4 / R1a
RS R?

[00244] with a corresponding compound having the formula




| eukem a (AUL), anaplastic |arge-cell |ynphoma (ALCL),
prol ynphocyte | eukemia (PM.), juvenile myel ononocyctic
WO gaRa@pd323 (JMML), adult T-cell ALL, AML with tPCT/UREY/E58395
nyel odyspl asia (AML/ TMDS), m xed |ineage | eukem a
(ML), nyel odyspl astic syndr s (MDSs),
el oproliferative disorders (MPD), and nultiple
[00248]] ommusinavR. pa{laGEEE AP (e & PURRAPIcEL6Iba)s or PAOAC)) and a

pﬂla@pﬁﬁg%%@%ﬂg%g?eeﬁﬁwv éﬁﬁﬁglﬁélsx@}l %1% é)?gs\éngeeoft 4 Sﬁ%ag% base, for

exanfPS ARt AkAPrAGAr 6888 U UAIRS:E8S babd8BY., €BEIORI Earbonate, potassium
nmyel omonocytic | eukeni a (CM'VL%J'Q hi/per eosi nophilic ) :
carbaiated g rre d{UBE Sy t-byfbKidh) &b B owitablalsolveot (ruch @BNplugngi or dioxane) at a

astrointestinal stropal tunors (G ST). [00256] FLT3
tempfft A o) 2 8PP SRS S f ng t rmine
[00246)! at edadioaRoHEd §f BitEuIAPY BANE: pRpareIVLY FbBRE #Bémpound having the
rejection, solid organ rejection after transpl ant,

formmlakyl osi ng spondylitis, arthritis, aplastic anem a,

Behcet's di sease, Gaves' disease, ,henol ytic anem a,

hyper 1gE syndrone, idiopathic ttronbocytopenia ‘

purpura (1 TP), multiplg sclenpsis (Mp), rheunatoid

arthritis, Wegener' s graAulFat S, type 1 di'abetes

mel l'itus, Myasthenia gra¥i,six.and orjasis. [00257]

~ Particul ar conmpounds of this gnv- tifon are inhibitors
of Pim1 and therefore are ufefulR” in treating di seases
d di i ' : ;

L et L S A Vet R A L
with agpmpbund havimgsthe ievenla on provi des a net hod of treating

di seases or nedical conditions in a mammal nediated by

a class 3 and/or class 5 ré&geplbe tyrosine kinase,
{.d mamal one or nore

conprising adm ni stering \‘Bo
conpounds of Formula | or~a\pgharmaceutically
acceptabl e salt or prodruggkhekeof in an anount
_ effective to treat or prevent said disorder. [00259]
[00248{0t her inathseptesapkce tdfi I-hromesitccomidp rapviNebbiorasugeintmide oft a suitable
treatin ' feases or nmedical conditions in a mammal
de%%gwl?@gT ‘Pim 1, conprising admnistering to said
nal Synd , :
[Oozﬁar rracgiﬁe?dgglf ({@Hgg%glg?abl e%sgli)f ﬁg)'%ﬂrigg!pugé tb ﬁléervg (olft0 |b?1 novel and
are parvidadous ftrtledr faspdciswe thoinveram. or prevent sai d
[002%]S gﬁrgﬁ"rﬁ}iae[ %gﬁgfg%ﬁ}gﬁh Ear%g%glfd% tgﬁgt];aescﬁll)(\ﬁlgR?nhm)igﬂgrs mnzgf%%sdemonstrated

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 T are useful 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 treatment
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.



adm nistered to a mammal in need of such treatnent, is
sufficient to (i) treat or prevent a particul ar
wele@®eass?23 condi ti on, or disorder nedi ated by aPCI/HS®08058395
receptor tyrosine kinase, (ii) attenuate, aneliorate,
or elimnate one or nore sy ons of the particular
dlsease condi tion, or disorder (|||) prevent or
[0023H) ay tﬁwg%tofohe@ﬂeloawah@@g@@m%ww tipe instance, leukemias,

B S TP S SRS P T B LR oo
and th@tonvd-ltbr Q@itér&ﬁp@ﬂlﬂetlmhﬁéyt@nleaﬁaﬂi&t (AL, acatey myeloid leukemia
dependi ng upon factors such as the particul ar

(AMEp rgsetenpromyelpestice lepberaia (P&%L)aﬁhromcslywhwmyleultema (CLL), chronic

myelp T4 Tomy fie O pRlecblic SRR iA NCRE” dBlie wndifferentiated
leukehia QAT dndplashio dlagkidell qylmbhloﬁl@ fARCL), ﬁr@%ﬁﬁﬂocﬁﬁc lébﬁlaéima (PML),

herein, the term"manmal " refers to a warm bl ood
Juvera}ﬁ melqmmocmw deukiegiat (IMML), opdudevierdpi NgLa AVibesdgh trilineage

rnyelg SR S {j%hgi/']gl\gg) n%lgife uilfe%gg letﬁ%egléa m’t gprgqodgw&asgc syndromes
(MDBE), Hﬁfe%fmuf&@ﬁveia@&dawmm) &Qpiaﬁﬁﬂpl&gga@ﬂlaqu t he

presént invention can be used in combi hation with one
[00255] nor ePatidiler enahplds whsPDEER-drvanpotedependent cancers which may be

treat%f{1 AR arm%seaf ﬁ-esc ?rhr{%gtlilé]&gl ing ucf&ﬂe{niqgtzﬁgh)%arggm Spl%(gt(tjlberans (DFSB),
chroﬂbf]ﬂ RIS nTRE ROk &MaqT MG, q{}pel[eggﬁgﬁﬂlh@ﬂiﬁﬁﬂﬂgﬁ-@) glioblastoma

the i nventl on may be adm nistered by any ‘conveni ent
multifome(GRVY and getstrohih@hgaﬂsstnomahtms:t:rs (@ISTHr act (e.qg.
tall 1 | at .
002560 c 1 oS IRy Birg i PP OB SR & A ated disorders such
as bﬁgm&?gﬁ {¥Es gpa?l nq'gcgbﬁ‘t gﬁ dr%bna?é" ec,ct V%ﬁéxe thanriﬁlant ankylosing

mnistrativ caps
spondylitist iaethsitis,dapdyetic sarents, Belgptndisoms, Ch'wasbdl,sea&;p,r h@iﬁolyﬁc anemia,
ositories,. gels, enulsions,, patches etc.

hypeg 65%0%4’@408?% ithepathisn aPmbRRSAEN PEPESN (LR IBH]EHPIQ fclerosis (MS)
rheoBARITRARNS SPkeREP BBl ifbe LaldtBR el MihShenia gravi,

and;ﬁ@hhsiﬁ agents. |If parenteral admnistration is
desired, the conpositions will be sterile and in
[00287| ut i oPereulsyeqreREmEHh Of BiSADYEItoRHTS lrfnéhltqrﬁ PR~ érqmé therefore are

use i u%regtmrﬁ sease[ioggg%l]lgo e rnagcflépe l:];yzl1 T cgncers such as

& MSTe ngPhér aspect,

hem&tta]@gj@me@gaérsl nventi on prow des a pharnaceuti caI
conposi tion, which conprises a conpound of Formula I

[0023%] a phéﬁmémgkyl, capthyr asneeprhithie igwgntion provides a method of treating

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 thereof 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 to said
mammal one or more compounds of Formula I or a pharmaceutically acceptable salt or prodrug

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



t hereof, as defined herei nabove. In one enbodi nent,

t he pharnmaceuti cal conposition includes the conpound
W@B0oB024328 a | together with a pharnaceuti cal | yPCT/US2008/058395

acceptable diluent or carrier. [00266] According to

anot her aspect, the present %ﬁventlon provi des a

conmpound of Fornul a armaceutically acceptabl e
[0026%| t  hEpedhrase or‘:ffa%tefe| ?'FDPWér dPFANS A AmQUnt; fe compound that, when

p
somfERALIRTL g 4735 of SOl 0 Wi o ) et o prevent
parti@ridnodisemset cSmditl’d)ﬁ bndaptdes mngdizoad Bes aassoa’rmupnﬁr ofrosine k_lnase (i)
Formula_ |l or pharmaceutical ly acceptable salt
attenp¥er @pgliorgisy or aminae e OF IRRIE FERPIOBES ot gprticplgp digense, condition,
r [ h %
or BArBECh ) BIROHLTNGE, (ST NPOL 38 RERA M0 o e, priclr
dlseasalcbndlﬁeﬁ e fdisobdur dambb@héx’em treatment of fibrosis.
élo 69] hi certain enbodinents, the |nvent|on provi des
[0026 ] o np o Lifiaraeuit 6F WP@PPWO@WW illggrregpond to such an amount

will 9301% g%? n%ﬁs‘%&"f%f glxcghc%s: %ue rP %ﬂ%nco%}ﬁm%%g&%% (it)rLdmon. and its

sevelity Ce identify @, | Weight) 0F théﬁlﬁarﬁmﬁpﬂﬁﬂﬁadl df ﬁéatﬁ@ﬁmuhta:ah néVertheless be
a pharmaceuti cal | y acceptabl e salt thereof, for use in

routing{i deteymingd, by ong skiled iytagqetent - of a Pirn-1- nedi at ed

ndi ti 0271].. Accordin 0 rthel e
1002610 e AT R bF SoPcu TR s A h By ophe that has o
is at E@k B2l davdlofin, %% BhAkEBeRHbEE Bbieth ﬂﬁpﬁﬂéfu@@, &us & fot limited to, guinea
thereof, in the manufacture of a medicanent to treat a :

pigs,dogs $a, m@cemmhmnytpusandeprknﬁasenqmcﬂngh@umndu tion.

0272] Accord| o a further. e _presen
[°°2$ vent | GﬂmB?‘&RﬁP t RECSgtainypution. ‘g’ﬁ‘g%wgo‘fl °198’r5‘%‘|‘iﬁ“8nlmth one or
more‘%ldﬁmﬁ%% et LGRlIY arP &R R REB RISt cbmtptiﬁﬁc? %tl-ﬂbgoﬁcrk%mpound or
manuf act u of a dicament to treat a PPm'1 - nedi at ed
a cheoamiirbpeniic thiax swvplkselsy the8@udpr Hhedifferdnd wienhargsta nphation.

il lustrate the invention h the exanples scri bed
l002@‘8| ow, ﬂ@@%‘éﬂdéto% élmné'%ntiwaab%a%a}mst%ré %ARY GeRygnigptroute, €.g.

into f%r?é rg 9&61Hte§ﬁnaf’? eﬁ‘ﬁcﬁe %Ogle%{aﬂgcﬁ %j AN %ﬁ gg?ﬁﬁgculamre or

conmerci al suppliers s
vascilanpegnt, trimsdemsdligr or Geimally. I\/Hihlardzo.‘ig@undmdnawbe ddegdistered in any
Wit hout further purificati on unl ess ot herw se
conveRighic AmEnistative aFFam of-gr dAPlEtPHP VAT htapFdRRt FrIAdons, dlsperswns

sl 5, T 06, SORRCHARL o o9 20 YBhormposions

may aéntﬁmccﬁjm‘;ﬁdlents conventlonal in pharmaceutical preparations, e.g. diluents, carriers,

pH modifiers, sweeteners, bulking agents, and further active agents. If parenteral
administration is desired, the compositions will be sterile and in a solution or suspension form
suitable for injection or infusion. Such compositions form a further aspect of the invention.
[00265]  According to another aspect, the present invention provides a pharmaceutical
composition, which comprises a compound of Formula I or a pharmaceutically acceptable salt
thereof, as defined hereinabove. In one embodiment, the pharmaceutical composition includes
the compound of Formula I together with a pharmaceutically acceptable diluent or carrier.
[00266] According to another aspect, the present invention provides a compound of
Formula I or a pharmaceutically acceptable salt thereof, for use in therapy, such as the

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



[00274] The reactions set forth bel ow were done

generally under a positive pressure of nitrogen or
wae@en2e3 with a drying tube (unl ess ot herw sePGI/HS®AY/058395

i n anhydrous solvents, and the reaction flasks were

typically fitted vvith rubberysepta for the

introduct |on of strates .and reagents via i.n
[002€]]as s wa B a8 oY BEORE Vl%.%aomw%@éfg%mula Lora

O or
O R ) 5628, G AL
Jo0268t r ani Ejtcteyﬂam d:mbt&in(n@ni@,Othp pmyendon pesiidkisad caoporadtof Formula I or a

(CDCl3:. 7.25 D2G 4.
phaﬂaec%ng@iy a.scg@atgf) ﬁ@lgﬁrepﬁéorrl@ﬁé? m&t@ﬂ%{l%m aé% groswen

{OOZS)S@ak U, ée?ﬂaincér{lfé&ﬁrsnggts, 121@ ?'{sil?gr?gﬁe tpgraﬁc(ljgs ( d%cgfgfl)(g.?‘?’oft}?onnula ITora

brevi ations ar

pharfhhdéeufibaly) acceptibiribdli hkeb), fobise (h theactatneh) of sklerodeaial et
of doubl ets dt (doublet of triplets). Coup Ilng
1002%Ynst anfrecordy gﬁogqq@gwr aép@t,r@ﬁd?rp@at |1lﬁzepgqalg provides a compound of

Foméi‘ggl)[i F‘Xy%cn)ﬁﬂ agnc}%é?a#g Q#ceE ‘%ﬁs: [ nv $%n %79%%1;{]&‘6{@ Y such as the

treatiREXHofiaFAC PéheBlaGR opbRANOr yI at i on was assessed by
usi ng nmouse NI H3T3 cells. [00277] 25,000 cells in DVEM

100231 pp| enAptcadingi tpha fg%errembctbéhﬂ PEeSelr WvERiEane Pradeied the use of a

comiiad of Fopp o on ooy Bl K et Heefis s gamtecture of o

mediParBely Freat A RE @%ed%ﬁ& Side ‘Rﬁﬁﬁ@ﬂleéﬁf&d'c@ﬁ&hﬁ@hed with
serumfree e cells were returned to the

100239 C S%XCZQDrdmg ubad dnrther aspéet2 Ghe prassnt (NSRS pmmomhd use of a

t est uti o re added a final centrat on of
compg B DB B P B SR e RIS SBA e, B hemeptecture of a

- BB ligand was then added
medi éﬁl‘% rr| BPJgggnﬂeﬁ%ﬁ te or 15 mnutes. Cells were

vvashed with PBS and fi xed Exanihles% f or mal dehyde in PBS

for 10 mnutes., This s followed Qhy washing in
00278/ 0. 28heriPIQHng- qmm%ﬁdﬂlﬁév%atb@ IthyanHgn 1 isogsaveides described

belo%,utgu%lés% J{H}Wb%:\;n %eh AEN ﬁrl%i;xﬂ&k%g sbtnfom %rogé @%ﬁ Lﬂg Reagents

OSC|ence hour .

Werep;hﬁslﬂiaed Yiloat esmPIITR dupplietstsatialas AHh b:hmﬁ@l md)drqﬂn]‘/,OLancaster,
the cells and incubated for 3 hours. After washing

TCI wr t¥aybiee. omd viere sped Fabout Auther pugfigation mﬂ@aﬁbﬁb@wse indicated.
v 55 A AR A A s o
werefpubthasdi3dm fA08riéin 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] 'HNMR spectra were obtained as CDCls, CD30D, D>0 or dg-DMSO solutions
(reported in ppm), using tetramethylsilane (0.00 ppm) or residual solvent (CDCls: 7.25 ppm;
CDsOD: 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 (singlet), 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).



addi tional hour. Cells were then washed with PBS and
anal yzed for fluorescence at both wavel engt hs usi ng
W@ b@s@eipesey | nfrared | magi ng System (LI-COR PCT/US2008/058395

Bi osci ences). Phosphoryl ated PDGFR si gnal was
normal i zed to total PDGFR sigpal. Conpounds of this
i nvention had | C50' s val uEs less, mn 10 mMMin this
assay. Exanple B Cel | ul ar®¥#mBlesssay [00279] The |
inhibition of FLT3 Ii ' d phosphoryl at ed
FLT3 in human RS$4; 1 lgglgl??é@v\ggt(%_g%red as foll ows.

[002T8! | s WEhealpligit efl comp&@tideelf |thiy-ibedrtiomtpliakie® HIMGF-induced PDGFR

PM / 109%-CS at entrat i 1l
Phosgéﬂfb’élﬁl%wa?' a%Fffsg@ @fﬂ) ﬂgggﬁ{sﬁlﬁ%ﬁﬁdﬁ%ceég]ded' gtn a final
[oo2$gncent ﬁ@f)ﬂ)(%‘elﬁ in® el gé@%ué%fg“x/% Wi feldt bﬁg%&%ﬁpwere added

at’ a findl concentr ter
to eath valieofl 0 bldoRtdconell téik calekrk plaer @1ped Weteeidclbated in a 37°C/5% CO,
. centri fug%zti on_and resuspended in |ysis buffer.
inculppesfgh 6-Sorss-whlstegeyae thea wished andiicabated wihseweesfige PMEM, and.
St ﬁ[ga; 363 he f } 1 Qut es on
the Ci&?gﬁ? elLtgsr{{e ysé? l(ée%was a{%l(y?db % %k%%atd%etﬁf{%ﬁgp E(éqéljg'coat ed

[00278]t h ca@bipeurdinickhaditide wat atlddd did fikllaspbentfatids of@$% DMSO,
detected by the addition of antibody to )
and thpssbhwereyingahatns imonp 11§ai5¢e GQy inppbatonffercl hawdi PPEH-B ligand was

S trate a st o iQR,. the si lwas r a
then SR (7R Bl QPuid e 13 bl N8 RS w83 P emd ived
in 3.YeSforihRIBhAR MBI f61® namey . ThsaRR Sllbwed by washing in PBS/0.2%
o (M)-2-(7-F2-met h_Qxyet_hox(%&/l m dazo”, 2-al pyridin-3-yl)-N- )
Trlton(%) 0P caridd pern@abyilizipgi inol §0%s SMe@iintor [ IG02@0jtesst &glls Avere -blocked in

o R TN RN T BB oo
PDGfggl ahd 30! %@R@oﬁfé BP0 3 %élls?aﬂ@ mcﬂ'%gbdrflﬁpﬁ hoﬁﬁgg A;tgr washing

led-to QOC. Potassium 2-net hyl propan-2-ol ate (

with @BS302%5 ThinwiX- 1@ sthaddBsl venel indubateé swikl iflagrestently+lgbelwmlssecondary
_stirred whil e warni t nmbient te ove hours.
antibgfligs K%@%ﬁabhl&{gﬁ-moﬁ&ﬁé&% a@tggwyﬁrdiﬁ&ﬁé%c@aor 680) for an
additBi 8P aute kablk oved by dabithi Rih WED gﬁ&) an!ﬂgzéaf fd{yaf;%esr%nce at both
twce wth

e resulting mxture was extracte
- waveddngetisc hhsig meteh aGdyssdh e Iaforred néadagingarfystehny GrIsCORr eBiosciences).
dried over and concentrated under_reduced

Phosghers SiRte P B AU Vi BPTBSFGED SUHPONTER 8L g ficgapunds of this
invergﬁplh(agqc%’sgvah?eé 1 & H?ul&ﬁn%gassg;i) mz 188 and 189.9
Example B
Cellular F1.T3 Assay
[60279] The inhibition of FLT3 ligand (FL)-induced phosphorylated FLT3 in human

RS4;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 lysaie 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



of each isotope) detected. [00281] Step IB:

Preparation of 4-(2-nmethoxyethoxy )pyridin-2-amne: A
wWee@ad43s: ream of nitrogen was passed through BCTUK1008/@58395

of 2-chl oro-4-(2-nmethoxyet hoxy) pyridine (50.17 g,

267.4 mmol ), Pd2dba3 (4.897 g 5.348 nmmol ), XPHOS

(5.099 g, 10.70 mpl)_ and tetrahydrofuran (445.
was fe@ﬂ ai@*‘%()n u@@@pOW@StﬁémséélmWﬁdwéeTga@gé@luﬁﬁ Jast Iﬂmda% UM in this
dded lithiumbis(trimethylsilyl)amde (561.5 m, -
561.5 mmol ). After addition, the resulting m xture was
heated to 600C for 18 houksampl€el reacti on was cool ed
to anbient tenperature and diluted with 1IN
hydrochl oric acid (200 nL). The resul timldsol ution was
washed twice with 500 m of yoethyl-te tyl ether.
The pH of the aqysouslaye/ B to 11 with 6 N
.NaOH and was extrasted wy/thpdich et hane (3 x 500
m ). The conbi ned or gahi yer$ firi ed over MpSM4
and concentrated under reduced pr ss- etoyield title
(RYQUTROUAEh o yRh dky iAo 2 b bty ﬁE?QJNJ(ﬁoadﬂdﬁ 388 qbMblid-8-amine
defected. [00287] Step 1C Preparatlon of
[00280]f 2- neSﬂap»dg“et Op sthioxvethoAy\pivsidinee Afmixture of

2-chiid Ao @éeﬁ %Om Oreil%zgzsrg%l 425 mmol)

was &cﬁ)tl&f‘{b\/@h'(pf P'('St@@snﬁrﬂ@om ?yllp aﬁ-jlglame@S'ﬁ A 388 @lﬁ&ot)bw& added and

to 75C over 3 days. The ction ture was
‘the resnitoenmbatre dvasndiered wddlmeahrpngasmnmemm&mﬁ)l &=ol\hedrsi n The reaction

i VB EHFRASHBRET eREe BT i A Bl il of water,
The %rshﬁﬂ%%&hrmgexﬁggteﬁ %&%%ﬁﬁb@g (rgl Siigﬁlcﬁ_l%f’diﬁ&ﬂane. The combined

presstre to yield title conpound g, quantitative
organit élyd)s Wie AFEl of d¢r) MeB 04 288 c¢ridentigted ahdee r@bhiced ﬁﬁ?ﬁﬁé to produce the
Step 2A Preparatl on of N-(2- brom)g/Peéég)Ic:l nnamam d

deSIr%C%{anea grlden olht Wb Btz Envikdh @F)gnﬂzﬂﬁ@sand 189.9 (M+1

e (188.1 m, 2325 rmol) and dry
Ofeayﬁﬁ?og%%%% %({]ne (1000 rH) at 0C was added slowy

[00281|nnanD§iep AB: PedpdeatiohDF 44 20methd idIHAB-afo@ifdd | Aise@dy stream
m xture was stirred while warmng to amnbi ent

of nitregamevat pAseedolpEqughgrmixtam el esthlarprigCringthoxyethaay)pyridine (50.17 g,

267 4 R RRRB0R ] S i ibielsr BOALTS ©48B0 fg 01 hmol) and

: tetral’ﬁ,"d!réﬁraﬁﬂ@l@r@ )y forNE0 @hiBARE.C TAYRS redaitingrde@skseY @fixture Was added
SO4 and concentrated under reduced pressure to yield

lithiun biséristiydulytamided(S6bSinl, 667.5 amghy AdBYyedispn)thyEsEing mixture
was ﬁea)tedn?o 602641'01' ?9 hgtzuﬁs H}/& reagtgonewgsh c<|)o e& &P ax)nblgr(letttggltpgr%ture 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 taken to 11 with 6 N NaOH and was

assd

extracted with dichloromethane (3 x 500 ml). The combined 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-methoxyethoxy)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 mL) 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



[00284] Step 2B: Preparation- of
8- bronoqui nol i n-2(TH>one: A m xture of N-(2-

whe@sopisenyl ) ci nnamam de (172.3 g, 570. 3 muol ) PCT/US2008/058395
al um num chl ori de (456 g, 342 nmol ) and chl or obenzene
(1000 nm) were allowed to sthyqg at 1000C for 7 hours

layery TS ) Ve ﬁ%%a%ﬁéga%@aﬁﬁ pASRRse PheSe Bt 4 Redfg compound
(23. s\l\gﬁlru%thﬁt\r\@edyléla Was WA (RPRVAY; HoIReIatdsE over 1

e resu ting mxture was extracted wt
[00288]chl orS)lﬂpt’_)bparféeﬁfhlmmmﬁﬂi%@éﬂomodmmybmhaammﬂmr”ﬁ) a mixture of 2-

bromgbEeTRBIne T ol | Frig et 533 & Q51 by 255 oD and  dry

; h d
aic R 8R0S %38"@‘%4 I O %ﬂ)e&néfi’d%l?ﬁ’ B, 1163
mmoam dTRE Ges(ivinlg mﬁmﬁaomsl siofed pel);ledwhﬂmhg do afrBix8 ﬁm@ra:pre overnight.
Preparati on of 2, 8-di bronoqui nol me;. A m xtu

The @sﬂplgmémmaﬁ wag}(quylﬂb ﬁ@l% I:gcarlz@apﬁ@psm Y 10 ; sodlum bisulfate
OOPBEPREIH SRR 50k B ST U8 IRECh S o i

over (M\gSDA,lﬁﬂ @nodntiatel wider £A0cad pra@terto yidi@title xdmpoundas a sohd (172.3
irred for .1 hour and the resulting solids were

gm, ?3% FE\I‘B(MS@S}K@ @/thf?é andi2e (Mﬂ‘r}ﬁg@ﬁ 1 isptopa) dgtectrd. o4
[oozﬁ’cggt oS Bﬁgl ! Plehra§ i80S RF- egbl}mxture of N-(2-
brom3pRE/ R inn@Mafi deB1D 6@526 GME})DEMum chlorlde (456 g, 342 mmol) and

get hoxg) i m dazori.2- a]pyridin- %CO}UI nol i ne :
chlorﬁb&rtzan@(mozm@ welsr @m@d. taditir rg 1@,@ ory7 hpgrsofOHﬁwp9l by cooling to

i G St s) e aoadnd i B it P achei” i s and s
allovéd t@%ﬂﬁﬂ@bﬁbﬁéﬂ@teﬁ%@?@fk 2vEP1 BAG. TheIeiBinF Ricture was extracted with
di oxane (312 nL) and water (3 m) was heated to 1000C

dlchlﬁmneIMOu?fbe cwménrredscarlgamn dayearx eere deigd aviet MefOamend concentrated

undef e HETIPE e RilrE Solfiout il wilfodd sl hiafes. The solids

werel @8t ldBEd 96 eY@ﬁtl@Q&ﬁﬂoLﬁlﬁh%% A@BLAtR10)L OMSEII @9eh/z 224 and 226
' met hyl tert-butyl ether (10 . Thé resulting m xture

(M+1Naﬁea®husrorth1¢)dvtectndght Filtrati on to collect the
d et tI . :
ds Naratioz : ! e oo‘%ndF&qu oé%\-g{’:pmoquinolm-

00285°5), ;: g%ﬁé‘é DEchs 1 _
2(1}1? %ﬁ& g@g) 25 b [o@j &l f}%%]1 %ﬁfoo%@gg 3 %ﬁAi %g?lo\?&ﬁ Z@Eted to 140°C for

threealquys.i dihe- rasqltu)g{ mmmke a8 polisedi orad riy)lf}rg)lof deengnd 10@Noxater. The
mlxtul!eavsaes s:tlrred %t rleﬁ(mr%d %lgegr%g]ul}:qggs scﬁfadss were filtered to yield the title compound
(5.1 g, 80 % yield) MS APCI (+) 286, 288, and 290 (M+1 of each 1sotope combination)
detected. '

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

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

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



t hrough a m xture of
8- brono- 2- (7- (2- met hoxyet hoxy) -i m dazo[ |, 2-a] pyri din-3
WO g00paed3e®dl i ne (0.100 g 0.2511 nmol ), (R)-tertP@UUY1008/058395
3-am nopyrrolidine-I-carboxylate (0.05537 nm, 0.3264
mmol ), Cs2CAB (0.1145 g, 0.3%]5 mmol), Pd(OAc) 2
(0.01127 g, 0.05022 mmol)) and rac- BINAP (0.01564 .
The @S@t_lea MiKGHE Yas firtes) QYéﬁ%gk(t kilgation to gpllgat ﬂ?ﬁ TeeHdag S‘%ﬁ‘é yielded the

e IR (425 BB 00, 00 CoLpE ARt g T 1 e

deteddéd;hl or onet hane was added. After stirring 30 m nutes,

the resultin mxture was flltered and the filtrate
[002§As condient 3t R of (S)-teat-bytyl| 2 cthoxyethexy)imidazo[1.2-

b3 DRl ol ol AR 8l B2 hgon was pased
Jm%#w

. rrepydr atl u

throdgHV@ -thiknfre- dfegfb@(éﬁﬁ@@t(qyﬁl)ﬂlém&%ﬂfob(y)znﬁﬁmﬁ[l Qlﬁljl%nﬂlﬁ 3~y1)qu1nol1ne
0]

rrolidin- cwlnolln- -amne : To a soluti

(0. 1Q0$,- Hrld-moohh (13)‘( wl(%mwpmﬁ@@nﬁémhoﬁléﬁz@ 03537 nﬂ 0.3264

L EBRIDI, 298 HRb) SOt AP B4 o and e

BIN AP Qdﬂ bpsazlr@td@sm (. )m Wwasenadd ﬁiL)tﬂ‘n* 3 BOKA&S etleCmB@ire was heated
0. 389 , 5.04 mmol ). The resulti m xture was

to 16°Cr foed 8f1murs2 Hbarmixawe ayasi then allewpetacerido appfgent temperature and

di chl rorreth e,r tion. m ur e congent r at.ed
ichfyipbind Risci et o 2 ORI TN Dol iy vcote was ftered and
the filir&R | VAsOREERNSed t'Bhﬁelﬁet%H |tﬁl'e%nﬁfébhld h98n \WAS M@SRPd] (+) m/z 504. 1
twice with saturated sodi um bi carbonate and twice wth

(M+1B) dstactesl. sol uti on. The organic | ayer was dried over
gnesi ym I fat e,
moz?@duced atis

Of ¢ (1= CLIOX ) 7
61?&{Ht3- B{Blm( Qmﬂnecmdl?o’ N%OHsé;lﬁn&P Jof te?rNBEi'yh t a_(2-(7-(2-

produced the title compou
methﬁiyé?hdﬁy@hﬂdazo&ﬁlﬁﬁﬁhd@%} thméHﬂ—S@lérMﬂo)p}MEﬂldnte]dcarboxylate

(0-12(%/5)0 %52 psneh i dighloremsthang Gamply (was . adfied, Fﬂ%‘}ﬂr%acﬁlﬁvﬂf-ﬂ@ﬂo 389 ml,
5.04 Xhmbgl | gha rgSuYtLr)oqfhnﬂﬁ} d Pals 1?12?@ éxlogzlﬁ:%l's B 8RBLeRO temperature. The

according to thé& procedure usi ng
dichlofmdteare- loadtioh Bixtae maspwmahtraﬂedw&ndbr ceadueed prabweiand then diluted
place of (R)-tert-but . . . .
with 3di BEi dilhe- lres'élﬁng)os;aw@pewm washed (wicepith s¢iurated sodium
blcarg%aitg { e% t%chf:?m(t]} a brtu‘f1 o§(03;lét noxyT e or %co%al)_fir \év]asb ;/hr‘lled .over, magnesium
sulfayd, )filGerédiapérdodlcéntrhiod QxderQtedneddi ﬁﬁss{@éﬁg@t}nfﬁhﬁ@n Aqa ﬂash column

8-ftert- butyld| | silyl oxy qU|noI|ne 2- car bal dehyde:
chroigatoggaghy x (A alz/l\éeQ rBhI shy@ECBNeCY, togl®l nkbh§fl/MeOH)

prod®d hIhARES So&‘c‘i 320 55% HidBPWIS BT (+) m/z 404.3 (M+1) detected.
Example 2

NH
N HN\"D
—0 7\
0
07 \= s

(8)-2-(7-(2-methoxyethoxy)imidazo[1.2-alpyridin-3-y1)-N-(pyrrolidin-3-vl)quinolin-8-amine

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



di ssol ved i n dichloronmethane (50 niL) under an
at nosphere of dry N2. The reaction m xture was then
w@owBazsed 0 OC and tert-butyl chl orodi net hyl si PErES2008/058395
(4.94 g, 31.8 nmol) was added. The reaction was
stirred overni ght at anbi ent3yfenperature, and then
partitioned between dichl grone ne and water. The
organi ¢ | ayer was washed W¥HPWat er and aqueous
saturated NaHCO ; dried over Na SO, fiftered and
concentrated under reduced pressure. ification via
flash. chromat ography (2:1 MNexanes/dig omet hane
ane) provided
an oil. [00291]

6.50 g, 78% of théﬂ‘e&'
Step B:
: fE).-8 (tert butyl di meth |SI I yl oxyV2 2- met hoxwi nyl

’ G ¥ B ) loxy)quinoline
lorid 3. 94 g,
[Oozﬁﬂhydr ogtglg THFA ( 258—[1}%&3& 8-

i )L Qe :

Hydrﬁ‘fiz}ﬁcgﬁndlﬁelﬂ b A1y dE(S. mga%9 &&[ﬂa&? aﬁ@uﬁlgézcd@(a(rlz $16395 mmol) was
was added. Theé solutionh was stirred a

dissoled 18 dmlﬂ@me@thanh &0 wel)romdet an amisisphare o€ dpseNat Jhe reaction mixture

was §iep opEdyit G e Ry PUPISURG PRYBIoPAS4 & 318 mmol) was added.
The $&h& ARRY Sfrdd3 00Qnight 10 -AHm! t)em\ﬁ/@ﬁttﬁgd%ﬁ th-'élﬁepartmoned between

reaction was stirred at ambient tenperature overnight,
dichlarvehethrew andnesert r”ﬁlteeolrgamd dayev acw vashddl wtthyﬁat@rtaméraq(lm saturated

NaH{ Dl Gice W50 AR B OMERTRER PBHBetRd Prossure. Pusification
via ?{aﬁfr gl'tnré) tafc Sg‘P%ﬁinWQQHedH&&Qs/@bﬁlb%etﬁéﬂ%e reoRfed NGy 1:1 hexanes/

| ected and concentrated under vacuum

dichldtvenatiesi) piongled @si0dy) & 8Hast tHe dssdled @dodunt abiantdiy|l et her
50 nL) to whjch hexanes ) ) . .
[00224]xt ur eS'Rs sBrrr Soliert jgl)quinoline:

Metpl b PR AR %@ﬁ?ﬁhﬁ’ﬁgﬁ‘% @’n?it%}ﬁ”é‘ : g*é’?@ 2 gtpence i

aIﬂlyﬂlﬁi)QﬁTE" I—EF (2B QﬁXZ)Qﬂideﬁﬁlemnﬁsphere of dry N,. After cooling to 0 °C, potassium tert-

-1 2- mst hoxyet hoxy) i m dazori . 2-al pyridin-3-y] .
butog@@(]n@l BnlBS smel) wapadded. The solution was stirred at 0 °C for 5 minutes, then

wamiled( BIg%tt %&n%gf%érgy}ﬁ’t:e% X% %X%ll eé SS(O-Et ﬁgb@g&i}é‘% g?/sﬂ%ﬁﬂwglgmolme—}

carb&PcfiehT&lF(X @@%nm .4 adiflolVaag hddedl. Mhe reMNtidh R SUESd Bi ziﬁlbi@nt temperature
mmol ) was added to the reaction m xtu

overmghte ﬁnd menr @e‘@é@mmfﬁdma@iqr vaeedn.t BieBw! edwp(2ileml) was added and the

Imxt'lgre (ﬂasgs 9&2%{?}? t% ezrglggeteg) § hoxé)tﬁ%(n ﬁﬂ t’lﬁls rprempltate was

washbBe ieddib@yT ethbUxndl Qe fBriteWas cdnecttd e @tﬁﬁl&l@t@atécpunder vacuum. The
anbi ent tenperature. To the reactionm xture was added

resulm residof V@S@lmkved imBigthyll atrp (i0umd.) fauwhich dekaney (i) mEhavas added.
Tre FEAGHE g PURR fohLrr T (A0 4B St P AL Ao gpenrated under
vacuo give 3.12 g, 95% of the desired product as a m1xture of cis-trans isomers.

[00292] Step C: 2-(7-(2 idin-3-yl u1n011n-8 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

-methoxvethoxy)imidazo[1.2-a

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



extracted with 1:4 isopropyl acetate :dichloronethane.
The conbi ned organi ¢ phase was dried (sodiumsulfate),

W0 pdosaz4ed and condensed under reduced pressur eBCT/UR2908/058395
resi due was purified by flash chromatography, eluting
with gradient from100 %EtQfe to 10 % MeOH (W 6%

mlxtggmvg?@égt&f P’)ﬁl of ng\g Bi%?yé olf’llug’[{] III(?I‘le U gg'lﬁ)r deurgztictlon mixture

was §‘t1r§e%l’ £t7alﬁl%eﬁfgt_€ﬁh?¥l%ﬁﬂ9 f&yi i 2P iHen - dglu?edl Fh Roehirdd: Phe mlxture was

quinol1n ) pi peridine- 1-carboxylate :
extraﬁte(l 'M(HZl Nhsmmtahﬂm)dwlﬂmMmd{ame 218§ pymbihed-organic phase was dried

(sodiys %@@y&' 56 o ﬁ%idﬁns%ﬁﬁngs&vﬂggeglsm%f@s %eerretélds@ s purified by
ﬂash”&fﬁbr%]l og{a?og,eaﬁ % ﬁh?ﬂﬁ nf %24 08> %OpiR4e mb)*y M%OH (wl 6%

icarb O 0211 m, 0.134 mol
N}h@HW‘ﬁlt(hAd to nbtamfﬂﬂ@rmgjef thefdegirel] pimdl)ct asT heedrsohdt | on
yh

[Oozﬁétnu(rjleq;@ijedﬁ\t’/v: {rhe SNl g he (imidaz Lill.gla]nvridin-} '
yl RIS A P linedf b&R0% Srog)s(g ﬁ'l\hétﬁﬁé@}l‘g)g?)dnndazogl 2-a]pyridin-

3-yDipuinolin-8ebl v{(AOFU agh008DE nmmtﬂ} otmﬁ-lm.gylaﬁlfl‘rwdroxyplpendme 1-carboxylate
di chl or opet hane f ol | owed

(0.0138c1 o -84 h’é’ﬁ&l)\/b@ﬂ)hempéwpbl%w(ﬁ%ﬂzg& Onip4ofmmpl and diethyl

nd S PR RN S58) Pnt OOP R SEDT B . e

reactlomi mﬁitiuféi Wadstirygdooyeeipghtg| dnfitient (Emipératie, Ctﬁéleﬂilﬁtedﬁhfh EtOAc and
0862 , 1.12 mmol) was added to a sol ution

washp@; rwm[s@mraged( ya(lﬁlq32aq¢elpmyd§1eﬁm)$(pﬂ)dﬁgged and concentrated under
reduiceér 2% 5)9(%/3% { 'edl( 3h%zge fy! n‘g%l NS "quox‘){;lpl L ALASS chromatography

(X

| or one

(dichidto@thahe folRfviear b}ﬁﬂﬂ) 'lrdlélﬁofb‘y‘l%ﬂmngMe@H) Wﬂhfﬁlﬁbwded 29.0 mg of the
tel’rper ature, the reaction m xture was concentr at ed

deSlrafhE@lduﬂ@d@&@@IWm@sh@re and part|t| oned bet ween

[OOZ%QSEL O rrEt h / clhox veihax) Az 3 ] endm—4-

ylox ) hEidSEhe: Tﬁﬂh&%&%c%ﬂi @gaezeﬁﬂr P‘l@%ﬂd&i‘@ Sas raﬁdétpﬁ)da solutlon of tert-
pressure. The residue was purified via flash col um

butylc hr ohé-6igamhthog@hdx yiing Hzof bl pyeiden- B%)@ﬁ@bh—lSeydeW)plperldme -1-

carbylt (Ot LT B 15 et 0,30 BL)¢ ey stiingpvernight at

amblﬁﬂtg%%ﬁ%ganﬁs tRPGackibn ﬂ)&m‘@lgvag cobtehlraflat &tﬁfe?q'educed pressure and
partifidRled befWedn2dinklbromxatedde g ) safriratad dNaH92 1 plye brfjanic3aydr)was washed

with gééléqlgci/ %ﬂ(&ﬂ %@3 _Bél % g&%ggﬂg& %&é{%g] @ﬁL&‘Eq%ﬁé%gated under reduced
press(l@. e st Was %unﬁed via flash coiumn chromatography (40:1 dichloromethane
/MeOH followed by 5:1 dichloromethane/MeOH followed by 2:1 dichloromethane/MeOH)
provided 10.0 mg of the desired compound. MS APCI (+) m/z 419.2 (M+1) detected.

Example 4

N \\‘CNH
—0 &
0 — P

(R)-2-(7-(2-methoxyethoxv)imidazo[1.2-a]pvyridin-3-y1)-8-(pyrrolidin-3-yloxy)quinoline




hydr oxyryrrolidi ne-1-carboxylate in place of
tert-butyl 4-hydroxypiperidine-I|-carboxylate. M5 APCI
W@ 2008124823105 . 2 (Ml ) detected. Exanple s PCT/US2008/058395
(S) 2-(7-(2-met hoxyet hoxy) i m dazoi
, 2-al pyr| drn-3-yl)-8-('pyrretidin-3-yloxy')quinol ne

[002@029%@ 0 REegrng Toofhe Brcppirg. fol EXHSHE®s ' Ring (S)-tert-butyl 3-

§ p -
A AT B0 It g o

MS AP())I hH)zn/dGBSZ (Mil]) deddetedct ed. Exanple 6
2-f7-(2-Met hoxyet hoxy)i m da2ori 2a]pyr|d|n3yl) 8-f2
_fpiperidin-2-y ethoxy)qui do¥4™PES[ 00297] Prepar ed
according to the procedure for Exanple ing the
appropriate am nepr otected 2 (pireri dic‘n{xE;\;lH) et hanol .

anple 7

-a] pyridin-3-yl)-8-(pi
[00298] Prepared according™

%E%ﬂ%meﬁllox atflhe 8t

T IIaIIU

0 i .
[002¢@t ect eﬁreﬁéﬁ%ﬂpic%ox%l% (cﬁ'tlﬁz %FHC%&(L%E: OB Tkam le 3 usmg (R)-tert-butyl 3-

~| oct an- 3-yl oxy) - (2-menoxyet froxy)i m daz
hydrdxy@ya]ab@anedkmﬁbxylam un npilaa:en of [ RaARG]I %gmmpendme-l -carboxylate.

th rocedyre for Exanple 3 using the
MS gﬁr&ﬁég %t“@g@éﬁfﬂgdﬁfﬁtﬁacycl o[3.2.1] octan-3-ol . MB
APCI (+) mz 445.2 (M) Lﬁg]ee@l Exanple 9
3-f2-r?-(2- Melhoxyet hoxy) i ntidazo[l, 2-al pyridm 3-yl)qu

i nol i n-8-yl oxy) -2, 2- dlrnethylpropan- 1- ap [ 00300]
Pr epar ed according to the procedure for agpl e 3
usi ng the appropriate am neprotected N

3- anmi no- 2, 2-di met hyl propan-L-ol . M5 ARSI (%) mfz 421.2

(M+l) detected. Exanple 10 41
2-f7-r2-Met hoxyet hoxy)iimd
~quui ol i n- 8- ///O —

—0
2-(7«( 2-Methqxvethoxv)imidazo[1 2-alpyridin-3-v1)-8-(2-(piperidin-2-vDethoxy)quinoline

yridin-3-v

[00297] Prepared according to the procedure for Example 3 using the appropriate amine-
protected 2-(piperidin-2-yl)ethanol. MS APCI (+) m/z 447.3 (M+1) detected.
Example 7

NH

[00298] Prepared according to the procedure for Example 3 using the appropriate amine-

protected piperidin-3-ylmethanol. MS APCI (+) m/z 433.3 (M+1) detected.



yl oxy) cycl ohexanam ne [00301] Prepared according to

the procedure for Exanple 3 using the appropriate
waeiosapises ected (I R 4R)-4-ammocycl ohexanol . MPERTE2008458395

mz 433.1 (MH) detected.ExawpIe 11 a S, 4RVMet hyl

4-('2-("7- -metlioxyet hoxy

)iinidazori.2-al pyridin-3- quu nol i n- 8-

yl oxy) pyrrol i di ne- 2- carbo%ﬁ?@?g”fOOSOZ] Pr epar ed

according to the procedure for Eganple 3 using the

appropriate am neprotected (2S, 4R) - net hyl

4- hydr oxypyrrol i di ne- 2-car boxyl MS APCl (+) mz

463.2 (M+l) detected. Exanple .

4-f2-(7-1f2-met hoxyet hocy' )i m dazo\ IN2-al pyridin-3
_-yl)quinolin-8- yloxy)pyrrol Ne

[ 00303] Prepared accordin

Exanpl e 3 using the ap ] ,

(2S,4S) - et hyl 4-hydr oxypy i divag gzar boxyl ate. MS

APCl (+) mz 463.2 (KKl) detected. Exanple 13

(S)-3-((2-f7-(2- N@fﬁbxyethoxy

Q—# SU})%Q%%{C;O! %281' {.

the procedure for Exaanng ling t he appropriate
am neprotected (R)-niorpholin- Sjylnet hanagl .. M5 ESI | (+
[00299], 435PrEpaR p§coreing & g presegiss far kxample 3 using the amine-protected 8-

| uQr r
by N0 K LD e Q) gk,
ridin-3 - yl)quinoline hyxampledi de salt [00305] Step
A. Preparation of benzyl

dure for

- oxa- S-azabi cycl op. | . [ | atiey © Benzyl
2, 5-di hydro-1 H pyrrol e ( 11.0g9, 54.1
mol , commercially gwallsa i drich) and

3-chl orobenzoperoxaic atid (1%2 70.4 nmol ) were

added to 150 mL gf chl orof orm and heated to 46 OC for
20 hours The nTQture was cooled dlphloronethane was

[00300] Prepared according to the procedure for Example 3 using the appropriate amine-
protected 3-amino-2,2-dimethylpropan-1-ol. MS APCI (+) m/z 421.2 (M+1) detected. '

NH,
O\"O’

Example 10

—Q
{ lR 4R)-4- (2 (7-(2-Methoxvethoxv)imidazo[1.2-alpyridin-3 -vl)qumolm—S-

vloxv)cvclohexanamme

[00301] Prepared according to the procedure for Example 3 using the appropriate amine-
protected (1R,4R)-4-aminocyclohexanol. MS APCI (+) m/z 433.1 (M+1) detected.



conbi ned organic |layers were dried over WgSO4 filtered

and concentrated to give 10.5 g (88% i sol ated yield)
w@Rooshz3desi red conpound as an oil, which was PESEUS2008/058395

directly in the next step. [ 00306] Step B: Preparation

of (trans)-benzyl 35

3-fluoro-4- hydroxypyrrolldlne Icarboxylate . benzyl

- oxa- S azabi cycl op. 1 . QIhsepleldar boxyl ate (10.5 g

47.9 mol ) and pyridi ne-hydrogen fluorige (14.2 g,

144.0 mmol ) were added to a Teflon bottl nt ai ni ng

di chl oromet hane and stirred vigorously er n ght .

After 20 hours, the reaction was slowy apgd carefully -

quenched wi th excess saturagfied sol utkxon~of NaHCO over

several mnutes and all on i ' or one hour, and

then the organic | ayer S mt e washed wi th

NaHCO and a soluti3v1ﬁ¥ ne. Yhe~cgmbi ned organic

| ayers were dried MySO4 filtered and evapor at ed

to yield an oil. Fhis crude oi | was purlfled on S|I|ca

[ 00307] St ep. C Pr @Rﬁﬁ’ﬁi\m@ﬁdmﬁ ﬂdat@@lﬂﬁ@nzyl

3-fluoro-4-(' nmethyl sul fonyl oxy) fpyrrol i di ne-|
(00302, box}}qeﬁgy@ acc(qra g§9 éqai or Example 3 using the appropriate amine-

r r I I .
protegied (AR DRERLPEHf &cs%e%ﬁ%%% gty 4052 0
dete®@ed)C. thhanesulfonyl chloride (1.30 nL, 16.7 mol)
and triethylammie (2.3 nL, 16.7 nmol) were
sequential |y added, and t¥eamplgd2i on was al | owed to
warmto anbi ent tenperature overnight #nder Vi gor ous
stirring. The follow ng day, additiona
di chl or onet hane was added, and the readti oh m xture
was washed with a saturated sol utionfof \NaHCG3. The
conbi ned organi c | ayers mmr- dri ed SA,filtered
and evaporated. The cruyde oﬁl mgs gqurified on silica
gel using ethyl acetatg 9 produce 2.0 ¢
(70% i sol ated vyi el d)Oo @ pr oduct as an oil .
[00308] Step D: Pyeparation of cis - benzyl
3-fluoro-4-(2-f#ad 2-met hoxyet hoxy) i m dazoTl

i@%&&%@%ﬂﬂ&\}eﬁfg&%ﬂloﬁgﬁg g]%lwliglnrke\_fl)quinolin—&
Met hoxyet hoxy) i m dagkipvaoliR¥ Dl Gibbx3tad ) qui nol i n- 8- ol

(1.75 g, 5.22 mol ), (trans)-benzyl
[003@3]f | uor Bl:epal(edaccttydimg lté Greyirocedhmyior Bkarndple - usirgahb eppyrbariate amine-

Prot%%z{?gﬁé?-}n%f#é P oG 2 Bt R e Mté?@f@@ H/z 463.2 (M+1)

detefidret hyl acet ami de and heated to 100 OC overnight with
stirring. The di nethyl acet am de was renoved under
vacuum concentrati on and BeatpledBl or of or m was added,
and this organi c phase was gently vvashedevith

@}W\@g@] )

(8)-3-((2-(7-(2-Methoxvethoxv)imidazo[ 1.2-alpyridin-3-vl)quinolin-8-

vioxy)methvDmorpholine




wat er. The conbi ned organic | ayers were dried over

MpSH4, filtered and evaporated. The crude nmaterial was
w@eoosfizeseB on silica gel using a 6% sol uti on of PERTB2I008/088395

hydr oxi de i n nmet hanol and di chl oronethane to yield

three maj or products which cguld not be separated

further_by colum purificatigon (starting_quino
[003?fﬁeno| Prspyad a¢costing Emﬁhamqegwééowxaﬁnﬁaawwg mmnate amine-

was

protep & (-Gl Y ondipl SO T s £ 2Pl Rt

Step E: Preparation of Example 14

8- ((cisV4-fluoropyrrolidin-3-yloxyV2-Cr- (' 2-

menoxgenoxy)irni dazori.2-al pyridiri- ui nol i ne

hydrochl oride salt: Crude (cis)-benzyl] 3-nH

fluoro-4-(2-(7-(2-nmethoxye 0

[1, 2-a] pyridin-3gyl) quing ryrrolldlne- 1-

carboxylate (1.0 adi um on car bon

(1 g, 50%o0n a nolar ba3 d to a mxture

) A
of ethanol and 1% HC (v/v) and placed under hydrogen
Bri(eis kit ierapvaphiding derin (2 methonvetagwsimidazohberedoyridin-3-
the crude m xture gi gagseg thﬁg ggﬁgﬁlite, ri nsed
several tines with _ . lected filtrate
[0030%S eV a@t@{) A ePhe Qﬁaﬁoﬁ 0¥ Sen AR R bt -a b ScyRIY]3. fl'{%@x@ﬁb 3-carboxylate:
silica gel using o sol ution of armoni um hydr oxi de
BenzyhZ, ﬁﬁh]hbahmlHammiw—émathowbtd(éﬂl@ 8 84yi lem@bl feomenepeigldy available from

AR AR AR BR S oS dbre Br B gPEaD: B pided to 150 mL of

chlorgfcﬁ'hihéﬂd elaher oVicelded 25 Tﬁ@rﬁ’lktﬁfél @Esegoo\lécﬁ |df&ﬂcﬁ‘6methane was
pure product. M5 APCl (+) 423.3 (M)

addeeﬂ,eillddh@chacmed; wadled with a saturated solunon of NaHCOQj; and Na,S,COs. The

coml?lﬂe(qz or, argc ygﬁyvgf]g'a%ﬁte%o gl) M&Sgﬁ@ i:ﬁfll a&ﬁ { Ingrlated%o ﬁlv)eqﬂ 5 g (88%
1solatjcd lﬂbe({fQQ@&&lre(? g z%caﬁ%ﬁ d%&ht@as@é@ﬁ'mr@cﬂ?’m the next step.

stituting 3 y am no
[003@5]mst hy$tep odn- Breohraﬁm bért(HmMAbbnzvl 3-fluoro-4-hydroxypyrrolidine-1-

carboygl s S &p%é-d%%z'qum% (ibeGe et 6105 B g Fommol) and
Pl BRI, 1670 o usty) 3 gp T oo comining

dlchlbﬂﬁh&lﬁdnewd anﬁedl vigoeousBfovernight. After 20 hours, the reaction was slowly and

(7-(2-nmenoxyet hoxy) i m dazo[ | %S}%rl di n- 3-yl ) qui nol,
carequy sluemheflpWé%aWQSSaéatmteéxmm@ #HCOs ayet wgverd. minutes and

allo“%q) ]stlf Ror %'ﬁg ¥1g{n? Hitd %tﬁgofgﬁmmr was isolated and washed with NaHCO,

and a 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-(methylsulfonyloxy)

pyrrolidine-1-carboxylate: (trans)-Benzyl 3—ﬂuoro—4-hydrokypy1rolidine-1-ca.rboxy1ate 2.0 g,

8.36 mmol) was added to dichloromethane and cooled to 0 °C. Methanesulfonyl chloride (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 nﬁxture was washed

with a saturated solution of NaHCO;. The combined organic layers were dried over MgSQy,



added cesium carbonate (150 ng, 0.45 mmol) foll owed by
tert-butyl 2-
W@ ¢evsttwgbB ul f onyl oxy) net hyl ) nor phol i ne- 4- car boRg/I/HS2908/058395
(130 ng, 0.45 nmol). The heterogeneous m xture was
sti rred at 100 OC for 16 hougs and allowed to cool .
m xture was treated with water (20 niL)

ﬁlfer@&wda%‘ta@arawdt hlhercepde otirpyas ewﬂﬁdrfébmwg%% .uamg ﬁ%&é@c% and hexane
to prftRBO N1 18I ADE) BF B BeifclBRodlict ChQYPT Na_ SO

ter and concentrat esi due was purified
[00308]a f | aStap cOl: uMPrepuiationt adr dgklybansiin@-fluadidefit(7eRuhéthoxyethoxy)

(CH CI 2 to 1%|\/EO—I/CH2CI 2 to 2% MeOH CH2A 2) to afford
imid 2 di -ylox: olidine-1-carboxvlafe: 2-(7-(2-

| -
RN SR OB KSR v
3 ﬂudﬂé&@h&ﬁﬁlsﬂlﬁo@f&@)@rﬁdhdiﬂe}l -aatotyigat €dow ¢ h 6 BFAhol) and cesium
After stirring for 2 hours at anbient tenperature

Carbqnﬂr%_f' G%r”o@t arld. W@bﬂ@@nﬂdﬁ@ éfé:l a sqajed FL@@.C@Q@I% dimethylacetamide and
heated:tov %v ?ﬁ ggt \%{}lg%ﬂ SI I ea@ig % \Jvé]s r\él%%vgd tifder vacuum

concaﬁ_tﬁu%ﬁ'ahd &satachilomdieim wivbadeeld, 4nd thiy (ﬁ‘gé{ﬁ5 pﬁas(e st)crenﬂy washed with
det ect ed. Exanpl e 17

watep- The fcznmeﬁdxg@m gy Wﬁ@a(k@ﬁdl_czveai\éﬁ% lﬁlteaafg/al)d guapprated. The

cradd BRcHal et BPEGR Y SkIRL B Tt B g hyaronide in

methbﬁkﬂt anfdUd¥hlofomethane to yield three major éjroducts which could not be separated
((met hyl sul f onyl oxy) met hyl ) pireri di ne-1-carboxylate in
furthex lac@lmtmtpgnﬁcajmjstanmg qumohne phenol, product and unidentified by-product).

MS ‘%%EE&FY tni Sﬁgy@gw@ﬁ 31? Eﬁ | nerds l%r ? %%ééhac{uecﬂy on to the

deprftedim(sfepC2- Met hoxyet hoxy)| ni i dazorl ,‘2 a] pyridin-3- g
qui nol i n- 8-yl ox g)-3-oxa-9- azabicyclo[3 .3 .1l nonane

[00399]0313] Sﬂ@pepaﬁ ed Rrepoatihmg b t Bé(qw)ebﬂukumevrfcdrdm- -yloxy)-2-(7-(2-
i .

o umaa “’ﬁ‘jﬁ’ W%ﬁz%a?%lglx-y-%%@mhdme -
ca:rbwd?ﬁte () gnd.@ mihdl) 2nd Mlla);lnﬂmb& carbdn (Eg,aﬁﬁ% en 4 Molar ba31s) were added

AV3-f -4-vyl 7-f th t
to a)wlx)‘qrgnoé u?@n i]g/g:ll-la v/g)_ 35/111 p aceg under ﬁycﬂggenoi(g % ba(floon with

vigorous stirring. After 18 hours, the crude mixture was passed through Celite, rinsed several
times with ethanol, and the collected 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 HCl in dichloromethane and subsequent
precipitation in diethyl ether yielded 150 mg (16% isolated yield) of highly pure product. MS
~ APCI (+) m/z 423.3 (M+1) detected. |

Example 15

KW

N\

3-(2-(7-(2-methoxyethoxy)imidazo(1.2-a]pyridin-3-yi)quinolin-8-yloxy}-N.N.2 2-

tetramethylpropan-1-amine




vQOgui nol i ne [00314] Prepared according to the
procedure for Exanple 16, using (trans)-tert-butyl 3-
WO assn24323 (et hyl sul f onyl oxy) pi peri di ne-| - car bBX¥/U82088/058395

in place of tert-butyl 2-
( (et hyl sul f onyl oxy) met hyl ) mgg phol i ne- 4- car boxyl at e.
[003'3\@- Eil %Ja)par%z aégo7rdi%g( l\{lgl xgrentp eth,d'su stlat{lr’;pullge g-c()di?ﬁerﬁfly?amino)—iz,_?—
_ i peni di B 2 £ (2 .
i O T Fah AT e -SSRSO 0 damol)] MS
ESI & t/3429.2JN¢81fdetsetedpi peri di n-4-yl oxy) -2-(7-( -
" 2- met hoxyet hoxy) i m dazo[l , 2-
alpyridi n-3-yl)quinol i ne[¥¥MMBle 18t ep A: Preparation of
tert-butyl 4-(trrnmethylsi lr%fl oxy) - 5. 6-di hydr opyri di ne-
1f 2H) - car boxyl ate: To a s u ion of©-b tyll
4- oxopi peri di ne-1 - car bogRyMgte (B8R, 6~g [) in
anhydrous DMF (140 nb @ (40.2 nm, 317
nmol ) fol |l owed by et hyl am n 3873 nL, 634 mmol ).
The resul ti ng het grogeneous m xture was warned to 80
The cool ed m xture was
‘ 0D-atdyyidinagrghedinalidi-B-yd@tviimathe
NaHCO3 (1‘3 x 300 nm.) and brine (200 mL)5then dried over . .
[0034B2sQ4, Teia sobitiog efndt(Cohmsthoxyetberpivudazodt.d-adryrigin-g5d)auinolin-8-
i I ed . 1 Q| ; _
ol [pgérpeﬂlg%i?% I&O%Q%rﬁﬁ‘lt%g, S8 {tr‘ws% tng, 6.99348h11ShRnRirous DMA (2 mL) was
addea% f }:emm@b %s@mml teper i 30rerhg,caodexymmtid) | fGhowedolbyt | edt-butyl  2-
of /er -buty i
(methylsutfordorymethymphelmest-earbgryiapy (il 30 nang. ( 28445 capwek.  The
| at 4.4 237 | Jnpd nh A 1.5 L t :
beterfeBieduy Hsiiporal SR Tod G BOG B fiThbde a9 todty e mixture
was FoREd WRRMHET2BTS M @ktrddledrivith RO Acd UTht BEmWbiHeg Braanic phases were
slight exotherm (to 40 0C) was observed. The m xture _
washgdsvigh waice dnd bring, theudsed ovrsiNabPediltared enil eancertyatess sThe residue
and.partiti.oned between Et QAc and brine...The agueo
was igiged e’ B Softint \Ghromisoeets it &idisnl T (CTCh to 1%
MeOM/GRRES Ph@ses 2yer e MESHRTWIHN bl neafrelidl ediedBityl - 2-((2-(7-(2-
Na2SO4, filtered and concentrated to afford 51 g (99%
met}mﬁysjb@tyi)'_m:ddmo@h@@ﬂpjasluaﬁ's_sfd)]qi.lglo_h[‘l{%ﬁgw}})n&_}g@n@rpholi_ne-ﬁl-carboxylate
- as 2 e T yos dR5otFed 1 @R2RL RE Lt i R O TRR 1O §© Afer stirring
for Baddryigf &ﬁﬂ?eﬁ%&ﬁig)@%'hrgitﬂ@nﬁtﬁﬁr REXYSREE AR Gfe TosiRA2vas triturated
mol ) 1 n Et OAc 1 L) was added 4M HCO / di oxane (303 :
with rether, 1f2li&ednand Yried e vanuweottapeovids 291 | ot % posdésiredtproduct as its di-
TFA salt as a powder. MS ESI (+) m/z 435.3 (M+1) detected. '

Example 17

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



anbi ent tenperature for 16 hours. The resulting

precipitate was collected by filtration, washed with
WEe@8a243e3l dried in vacuo to afford 37 g (99% PCF/US2008/058395

desired product as a solid. [00318] Step D

Preparation of naphthal en-2- jyg nmet hyl

3-fl uoro-4-oxopi peri di ner]%ﬁzl th)ig ate : To a

suspensi on of 3-fl uoropi weimil one hydrochl ori de

(35.66 g, 232.2 mol) in JHF (800 nL) at~0 0OC was .

added a sol uti on Of NaHCQ . %ﬁg mmol ) in

water (800 ni). After/@ f-Neduybbl I'Ng had

subsi ded the ensui ngPSolxt i i th

sol uti on of napht en- 2-yl net y car bonochl ori dat e

(56 36 g, 255.4-k0DI) in THF (300 nL) dropw se, over

m xt ure vvas d| | ut ed vgzgmc‘y@g[grg, ﬁﬁ@h&gt racted wi t h

Et OAc. The conbi ned organic phases were washed with
[00313]i ne, Rﬂaparedlraoedrdmrto Nbe SDdcedinid tler dckampled 16, using tert- butyl 7-

ntrat.e u s triturated,w th
(med T ERuloR e orrdcp-a el R pner S b b BTy of fee-butyl 2-
((meﬂ@fsuﬁoﬁﬂo@)ﬁ@{h?«l)ﬁx&ﬁm@mé G0 bAlIEes! el RPOOYG] @f 3612 (M+1)
feam col ored powder. [00319] Step E: Preparation of
detedte:ﬁz" naphmal en- 2- yl net hyI 3- fI uor o- 4-
hydr oxypi peri di ne- 1-car t To a suspen5| on of
napht hal en- 2- yl net hyl Xamlﬁe%
3-fl uoro-4-oxopi peridi ne-1-car boxylmf 41.75 g, 138.6
nmmol ) i n anhydrous THF (800 nm.) at O |0C'Mas added '
@l ution formed. The

L- Sel ectride (346 nmni, N/

30 m nutes, during whi c =

sol ution was all owedd nt tenperature

and stir for 16 ho 1 Xt flas cooled to 0 0OC,
then treated WIttL thanol (160 nL) and 2 N NaCH (350
foll onwed by the dropw se addjtion of 30% H2Q2 (160

B0 cis Hinfluarppiperidin-dnylosy b2 H dr{ Ayogthoxystheryimidasg il g-a]pyridin-3-
stirring at 0 OC for an a | 1 hour and then at
anmbi ent tenperature for ﬁfdghm gthe m xture was

003R4t r act Bdpmed acd%tr@q% to TREproQHkRA B?cfaﬂm?[ﬁ £6, ARAS Sradt&t-butyl 3-

washed w t h brine ri ed over Na2sH™ iltered and

ﬂuorgén(m@’ﬁhsﬂaﬂ@@ylomhnpee@mulecwhgxyﬁm| fiied oplace | apfe tert-butyl  2-

(el i Bt B o e deeta T ol B 4 LRka 4372 M+

detectd0320] A 2 g sanple of the material of Step E was
separated by chiral HPLC (3 cm x 250 nmm Chiral
Technol ogi es | A col umm; rixsmeBhase 15% Et hanol, 85%
hexanes; flow rate 28 nL/mn; 50 ng/nL injections; 254
and 220 nM to afford first eluting peak (Peak 1, 616

F NH - P

NH
al a O/O
HO e P A ///o ,., P

8-((35.48)-3-fluoropiperidin4-vloxy)-2-(7-(2-methoxvethoxy)imidazo[1.2-aJpyridin-3-

346 nrepl ropw se over

yDquinoline and 8-((3R.4R)-3-fluoropiperidin-4-yloxv)-2-(7-{2-methoxvethoxy)imidazo[1.2-

alpyridin-3-yl)quincline




ng, Rt 17.70 mn) in >99% ee and second el uting peak

(Peak 2, 639 ng, Rt 22.12 mn) in >99%ee, both as
wakiosg24ed i ds. The material obtained from peakPdT/Wex08/058395

arbitrarily assigned as (35 4

R) - napht hal en- 2-yl net hyl

3-fluoro-4- hydroxypl peri di ne (f car boxyl at e. The

[003}5* er | a$teﬁbﬁal 21325 ] 9‘!.. Od p i1 - ' ._!_‘ Ak, 1 X

1gzﬂﬁ-%%@§k¥1at‘é5)el;d“%?$gg# 242 t%/)ll ﬂﬁﬁ{aeiﬁ rﬁ)% g-%&%gf}ylat rgsz 6 g, 264 mmol)

in afliy@parsabiMp @ﬂOSmLéJ\%Waiﬁﬂéd]aﬂMICE (#0.aetdiy| 317 mmol) followed by
3-fluoro-4- (nmethylsulfon g onprl peri di ne- |
trlethymla%k%ﬂ Al fHd remgl). AThs TESHERh PHETOERISPY FHETF 1/as warmed to 80

oC argc[ LA diof T (A 'esc%feﬁ'}%dlx%éf 'cﬁl% aﬁkg}]le?nﬁ (3901, washed

oxylate T To a so on o napth

with 3atufa|tdd1CN Q-I@E)Elyzdfc GJ&& piipent drine (100-aBY, bietydrzdevéPs aJSGk) filtered and
(616 ng, 2. i n anhydrous CH2C} 2 (30 nL) at O
concqaramio 40008 ELGR, 0 oA pagest s an oll g ol )

[0031@' | ovvegi%g)sg lﬁl E}%argtgqlﬁ & teg‘-%u@r ﬁﬂifﬁ}b-éo&%lé% ﬁkﬁe-l-zﬂgoxylate' Toa

xture

soluttoam}ezézarhmtﬁ 40(@ihethO1stPlak §)-5 Elamiydw;g@uaﬁ MeHR c&bot14t2 064 .4 g, 237

and nmesyl chloride (100 nL) and stirred for an

mm0é)d12uu anhgdrgns AN 5 Lm apibikent rt@nmgtuwawas 2dded aglestiupe £92.5 g, 261

mmof it eg e (EEIE, Hudb R Db e gh g ovserved

The BIigRN waPRAFES fHED %o\ﬁ?sshﬁéﬁ ¥hricBnitbd €0 deiink@daV Bhrtitioned between
Na2SsHA4, filtered and concentrated. The residue was

EtOAxuaind beideThe fifuaohs dalenves chitiestad oyjtta BHYA¢ lest dhe sombingd organic

s o B, ST 0 o LBl Bt 1

(ggt%ﬁ%gﬁegre@ SHUas £sokly Mol ) was treated in the same way
to afford 616 ng (7799 of desired product as a white

[003%4! i d. [ BOB283] E"Semlat@n I%rfeﬁrdhlammtn-4 -one _hydrochloride: To a hazy
SV FTE‘t hy) 3 fl 2-
Solutwaédﬁryieeﬂ%@ﬁuq% pinerging: [x645he% gerfﬁ(f%l ﬁéﬁ;%m@ in EtOAc (1
L) W?%EA%%%M&{%@XQ% ﬁﬂ'j ] ﬁé%i ?ﬁfxﬁol ndl"he rgleture was allowed to stir at
ambiéatf tamp’aﬁhme(f{&tllﬁdmym rﬁ’f&&zm{lﬂn@p@dj}pwﬂedwas-caﬂected by filtration, washed
with é@)q))gg :agil I ? gn%/a!yg% é affc;rg%’ri' gd(bg‘%) o% desire ?)I‘(odlugttaes a s0118 2
[oosﬁmxyeétgsxﬁ) ' r@’%ﬁgégt[lé %gaxllﬁ b ool i
repared- as’i
arb@hitélr Tus dubfflenion of)3- ﬂm&o@geﬁedinme@idﬂyd&aﬂmm(es 64 g1232.2 mmol)
49 mmol ) fol | owed by napht hal en

in TlgFf(B%mL)@IdT& P eddedon polbion of MQ@méﬁrSl g, 557 3 mmol) in water
(800 r&@r bgﬁﬁ Aot SP ﬁl%lﬁ:)u%)olnééﬁgd %514:1(1]6d4t96 ggg%%g sa(;rigt?onsmasr Frgzged with a

geneous
solutfd@r of naphthalen— -ylmethyl carbonochloridate (56.36 g, 255.4 mmol) in THF (300 mL)

dropwise, over 30 minutes. The mixture was allowed to warm to ambient temperature over 16

hours with vigorous stirring. The mixture was diluted with water and extracted with EtOAc.
The ‘combined organic phases were washed with brine, then dried over Na;SOs, 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-ylmethyl  3-fluoro-4-

hydroxypiperidine-1-carboxylate: To a suspension of naphthalen-2-ylmethyl 3-fluoro-4-



6 hours. The cooled m xture was treated with water (50
m.) and extracted with Et OAc . The conbi ned organic

W@ bwsasi3dkr e washed with water and brine, thenPc¥/Ug2008/058395
over Na SO4 filtered and concentrated. The resi due was
purified via flash col um Ché rrat ography usi ng
gradlent el ution 2(:12 to affo

oxopgsa g (abgRIRS t(‘§1]e7$36aﬂ<3&6 Fe9b o8 R THE (OGRIga 0 °C was
Mde%/geég %lﬁe 331{? a en %4 (ZTM‘Sl %“ﬁ%%t 8{%&)9}%&3 (L\%Q%%%lnﬁﬁe% during which a

velloBr s‘oﬂﬂﬂlﬂh@oﬂnédﬁfﬁl’iw&oﬁuioﬁmﬂad zﬂibow.eﬁ itgp aidl ité @mbient temperature and stir for
1- carboxyl ate (450 ng, 1.34 nmol reated in

16 heure Theymixguwss Way 90@,9%%\9 "Ca dhgn %?atfednéﬂﬁ:elakth@cae(%ﬁ@ &) and 2 N

NaO BN 5B BEE L 8o B AEPHE Ly Sdnd ich n

exotiRVi@- Whylobsepicder Aflémstidring acoVe- ﬁ)?aﬁ%ddltlonal 1 hour and then at ambient
met hoxyet hoxy) i m dazo[ |, 2- alp%“ di n- 3- ui nol i ne and
tempsractcrs ifey, uhayrs-the mt@m Vs @Xdﬁaﬁ d Wl§h I c 2 exombined organic phases

were Vﬁ go\ﬁ%l? tbli]ﬁ)éy 2}%5&] qugll‘z R{ 30 of? e?%cf a%(% ceil}rated The residue was

urifRARIH ) B mﬁcé’ tluting with hexanes:EtOAc, 1:1 to afford 26.78 g (64%) of
P 3-fl uoro@Zr (2- e!7rqi(ll~|12‘glrr1=,\t hoxyet hoxy) i m dazo[l 2-a] pyridi

desired grody¢t)ag@isabdi n- 8- yl oxy) pi peri di ne-1-car boxyl ate (293

0033 aiabd osmele e et phiea v Sy g TLe G om x

250 MXEHTS NREnABEES A WoldhBS6HTlet ik 24%aBghd) 0859% hExanes; flow rate
under a ballooRh of H2 for 16 hours. The mi xture was

28 milymat; 4 mg/lntL alJéQhOnme;tMZ@dr@?OolﬂMdm affywst first eluhag gedk (Peak 1, 616

me. G370 89 86 SoR oo Esechi viaa B ARSH: Taiskiminil 5212 min) in

>9994 3EUhth A HRS0HEE 'I“'E@Smﬂ@ﬁélfdb%éﬂ ﬁ‘ofrﬂ;ﬁ:ﬁj@ 1CVQ!1§JMHI&I11Y assigned as
chriomat ography usi ng gradi ent el ution (CH

(3.S,40B-@eplGhach-2-timetitd MBAHicDbiZd Ry oxtypipafifimed - dfﬁBoxy@;at@ 62%6 material

obtaig%ﬁ,_%%%{j rggg%gre‘ggsu% iy agq(i!glle F;QQER%?SSJ na§3ht.)nalen é-ﬁmethyl 3-fluoro-4-
hydr ﬁ}egain%nl &ﬁ%@yl 3 fluoro-4-(2-(7-(2-

xyet hoxy) i azo [1,2-a]pyridin-3 -yl) qU|noI|n-
[0038t]y| oxy3tep peiFt di Rezpafaticar bokyl ﬁ%R)@MJenQZ ﬁlihelﬁmbl ) 3-fluoro-4-

vvastreated |nthe sane vvayto afford 128 56%)
el syl fonyl peeidings1-garhaxdals o (35 -naphthal Vlmei:hvl 3-fluoro-4-

: fb%to ) el 6 B {atS ImrﬁJﬁ t g'r’dr?ggi%gﬁ!&f‘/ ﬁﬁhéh halen-2-vlmethyl 3-

ﬂuor@féldl%fdr(ﬁ)@ﬁ)lﬁehﬁﬁie peaksxyias (E@ml) S(tsemngmztd} rafebdn @hhfdieus CH,Cl,
al cohols from Step E. Exang
(30 mL) at 0 °C was added triethylamine (368 uL, 2 64 mmol) followed by mesyl chloride (173

uL, 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 CHxCly (30 mL) and saturated
NaHCO; (30 mL) and the aqueous layer was extracted with CH>Cl,. The combined organic
phases were washed with brine, dried over Na; SOy, filiered and concentrated. The residue was
purified via flash column chromatography (hexanes:EtOAc, 2:1) to afford 540 mg (70%) of
desired product as a solid.

[00322] 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.



fS)-2-(7-f2-nmet hoxyet hoxy)i m dazo 1, 2-a] pyridin-3-yl>8
- (pi peridin-3-yl oxy)quioline [00327] Prepared
waewengi3ey) to the procedure for Exanpl e 16, usPEyUS2008/058395
(R -tert-butyl 3-
(rret hyl sul f onyl oxy) pi peri di n@zl - car boxyl ate in place

of tert-butyl 2-
100323]et hy$ten| Lonfrepas

m%ﬁmhdﬂoﬁ f? V}ldirl\-/g' Js}' )qﬂi‘f‘lgﬁﬁ %‘%ﬂxﬁ&%@%ﬁe %%arboxvlate and

-Z-( -1 Z-1 XYELTIOXY Il

§3R,4R)2na§hm1eh@ ﬁil’&ﬂWl) &ﬂuprcper(wvm&eﬂimmhwmmum 1.2-alpyridin-3-
[00328] Prepared accor di ng to the procedure for
gipipexiding-I-carboxylateyyty| 3lo  a  solution  of  2-(7-(2-

methggyf{tlp%{yﬁg%{l%%)ﬁz?)%’aﬁld&eg yﬁqﬂ%ohﬂ'%ccﬁr@f)e)}%lleata% 1h I]E)&Lrﬁ;‘fee 3, 390 mg,

1. 16(1{11IﬁBI)hM z&ﬂﬂyﬁmylm) hﬂL | yasosduRa! design? cadokax Y1.a4 g, 3.49 mmol)
M5 ESI mz 419. 1 14)1 det ect ed. Exanpl e 23 §
- followpd by 7 n—%ﬂr@@thsdxﬁ) uﬁr@éz@[eihsés%pylpm)mwn ingg.-garboxylate

(Pealgﬁggk i -4 %mga) ﬁ‘ﬁé]}i%t@%@?ﬂq%ﬁs L0386 asRk &Rl t0 90 °C and stirred for

6 howrs( ([Be (:501(?3 Iﬂﬁfu?@%ﬁﬁrﬁzﬁﬁd/)z\ﬂlﬂ’ﬂﬁéimt) 1) and extracted Wlth EtOAc . The

a] pyridi n-3-yl)qui nollnm%l oxy) met hyl) pyrrol i di ne-
combln praryic atheses Prasp araskedawh raitergngd drinhethen deied gver N@SO4, filtered

bst it ut R) -tert-but
and SRR PRy TS e R e Btpperoty wsivg ercien
elutidd *@Hﬁ)lg ReP%yMeOH/CH,CLy) to afford 293 mg (41%) of the Peak 1 desired product
| uor o- 4- (net hy Isuﬁfonyl OXY) pyrro %I di ne- |

as a glessr DS WPLEL ) m@e@lﬂ] 2 ep) Bteamcepar at i on of

10035 T an 50 (P 5 B BRI T bRy et fomyioxspiperidine-

1- cm*i;B’-)( s1hR éhs@ﬂﬁg}’h 34 n(rﬁ@ll-) s &I%aﬁ&hhﬂf%ﬁﬁﬂaw)tb fszgﬁizﬁ[s' mg139%) of the
aj pyrl in-3 ) qui nol'i n- 8-yl oxy) met hyl ) pyrrol

Peak.2 aﬂasned pmdacttasmmahmuowzglamg MO ARTI oz 624 @I5Haleteetbd.

‘10 nL of Ioofor foIIo addjtion o )
[003% in %ﬁeﬂxa .'4'.? mn 9.08 ..:.: _4 .-: a!=‘.’3 f 3

meth@#g‘w :

Vloxﬂ@-ﬂl@-m'éﬁﬁxﬁﬁh@tmﬁmdamm Q@ﬁl@s&ﬁiﬁﬂ-&ty&}dlumlmacuﬂf o a solutlon of the
followed by flash colum chronat ography 'S‘@ uting
A

(Pealy 1y). papdyhabtn mionshyla dilhierg-4- (%f(?x@ei%oxad Ky)naxﬁiazoli 2-apyridin-3-
000, .uL
yl)qu‘h?&ﬁi %&@&EQ& ndﬂgal %ggalﬁggylgqpf QI% ggr eﬁggdgﬁorl c}I’k p‘?ohgc{mxmre of

- EtOH{:83009.,(2¢ nll% Waeladded MBAARIIC (ve), Deguséal Bpd, E0Mlg). The mixture was

det ect ed. Exarg)l e 24 )
purged with argon then allowed to stir under a balloon of H; for 16 hours. The mixture was

treated with a further 20 mg of catalyst recharged and hydrogenated for a further 16 hours.
The mixture was filtered through GF paper and concentrated in vacuo. The residue was
purified via flash column chromatography using gradient elution (CH»Cl to 2%
MeOH/CH,Cl; to 5% MeOH/CHZClg) 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-2-ylmethyl 3-fluoro-4-(2-(7-(2-
methoxyethoxy)imidazo[ 1,2-a]pyridin-3-yl)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



2-(7-f2-nmet hoxyet hoxy)i m dazo[ 12-al pyridi n-3-yl)-8-(
"pyrrolidin-3-yl net hoxy) qui noli ne [ 00331] To a

WG 20081124303 of PCT/US2008/058395
2-(7-(2-met hoxyet hoxy) i m dazo[l, 2-a] pyri di n-3-yl) qui no
l'in-8- ol [prepared as in Exgap le 16; 204 ng, 0.61

i n anhydrous ed cesium
that Télsleslaﬁ%&r% n{ﬂ@ﬂf@*@ﬂ%ﬁﬂ% SHP@I“)O’-"@ b@%ﬂg PBYkS; s COpiptnt with those of
a%%gg& gk@gﬁyloxy)nethyl)pyrrolidine | - car boxyl ate
. The het erogeneous m xture was

stirred at 70 0C for 20 Hewamsplad al |l owed to cool. The
m xture was treated with water (50 nlL) and extracted
wi th chl orof orm and Et OAc. The conbi ngd rganic
extracts were dried over aghydrous SOnH filtered

and concentrated to affor product (386 ny,
122% yi el d) as a vi scou$ Oiy
(Mtl) detected. The i 5

(+) mz 519.1
i ssolved in
CcH2A 2 (2 nL) and ated wth 1 m). After -
stirring for 2 hodrs at anbient tenperature the
ntxture was concentrated The reS|due was treated with
2 20 d idinbdyloxe)quinoline

Iutlo the n e xtracted
o L Wgﬁ& B t%%ls 1@8%? gmfo]:‘f\%é‘i‘ﬁﬁ% e ) Wby -
(meﬂtﬁaﬁfd#ts/loesi)p@p(e@tdl@nhx%@ﬂe@a@a SOG4 andpggacentgat edidObutyl =~ 2-
ford a Viscous oil. ThHe oil was purlfled by col um
((methﬂsulfamdgxse)phﬂlyb)m(sphqlma dgesitbolait.i oMW EBL THNm/z 4191  (M+1)
d N /NeOH-chIoroforn) to provide the title conpound (74
ete 36% vyield over two steps) as a solid. M5 ESI (+)
mz 419.3 (M+l) detected. Me©225
5-f8-((trans)-3-fluoropiperid n-4-yloxy)-2-f7-f2-metho
xyelhoxy) nida2:o0[l.2- alpyrldln 3-. 9
| ) qui nol i n-4-yl)oxazol e [00332] 1. Prepapgtion of
tert-butyl 2-ethvnyl-6- ne‘Mo‘ypheny®ca amat e [ 00333]
Step | A1 Preparation of
2-1 odo- 6- met hoxypheng-ear b ertbutyl
2- nethoxyphenylca”pahate . $68 nmol ) .in dry
Et 20 (100 nL) at -20 C was added dr opwi se
tert-butyllithiufP(140 M, 237 mml). The clear

®PLUYi@imsHERRG R BEza 1 HRyaaR- DY) @i Redid-39lbxy Kioline
reaction was stirred for 3 hours at -20 C, then cool ed

[00328] - 100PGEe tascerdinggiel theNapERdRoe et Rxarmpldi ife v, @)@@r‘t-bﬁtyl 3-

8 in Et20 (25 dded th | ut :
(et BTtk e R OpRdeea” BECT T Bliime: <fiow yiShbusl 2
(e sTREn | OxAIR IS N drSHIRE AL RQYRE, NGB EST (+) m/z 419.1 (M+1)

detected.

Example 23

H

N O/u,, N

e
(0] /-‘ S

(R)-2-(7-(2-methoxvethoxy)imidazo[1.2-alpyridin-3-v1)-8-(pyrrolidin-2-ylmethoxy)quinoline
[00329] Step A: Preparation of (R)-tert-butyl 2—((2-(7—(2-meth0xyeth0xy)imidazo[1,2-

a]pyridin-3-yl)quinolin-8-yloxy)methyl)pyrrolidine-1-carboxylate: Prepared according to the
procedure for Example 14 Step D, substituting (R)-tert-butyl 2-(tosyloxymethyl)pyrrolidine-1-
carboxylate for (trans)-benzyl 3-fluoro-4-(methylsutfonyloxy)pyrrolidine-1-carboxylate.



Na2S O (saturated, 200 nL) was then added to the

reacti on m x and phases were separated. The aqueous
wer®saxsehcted with Et 20, and the conbi ned or geeii/vS2008/058395

| ayers were dried (MgSO4), filtered and concentr at ed.

DCM (50 nL) was added, folloyed by hexanes (200 ni).

The sol ution was concentr at ed torermve DCM_ The

[0033Hoduct Step &% H & i
—;}l\%&ﬂgﬁﬁgQ%ﬁﬁ}&ﬂq%g@f%esg%)ét%qlb@ﬂ Ptrze yl 7’-?-{5%318 gfé{ﬂ@xy)lmldazo[l 2-

a]pyﬂdin-&»ﬁ)quyﬂoliﬁ-&?lmyyneﬁh)(lfﬁyhbMBML&llrbomylate (241 mg, 0.47 mmol) was
t hynvDphenyl carbamate : To te

dlssotuerlc;a a0 Kble ﬁ@h}fpﬂﬁw%bﬁéﬁ@dlkl%oé’é%ﬂ HEY i dioxprs) (65 ml, 9.3

{ \

mmo?) ?}%yxje%c%fogg{'zg aﬁl?bvlﬁgﬂﬁ%taogfpfgo Igg % d%?lbfg &%eﬁ@?ﬁg&&h time all
start1gg nihte‘%ﬁ\l Wﬁ@bc)nshﬂlea'&iﬁ I_(CITDDCth[)hemtlaﬂ dasl condeptrdtyd Anvaceo, followed

(3 , nol ), foll owed overnight stirrin
by fieccliie brsBAOFTaPREEOHI 2o MeBI RN emeion  affording an

f.lyas t hr [ \fe t '

it off GBS, LS DA Q4P Bl 6, 980 YL i 40 B i i diovane
affor@ing fheldesirEd pRAGS(BOMDH] e vitQUME APCI (+) m/z 419.1 (M+1) detected.

2- et hvnyl - 6- net hoxyphenyl carbamate : To tert-butyl

2- met hoxy- 6- ((trimet hyl siixampe&¢nyl ) phenyl car bamat e

(4.21 g, 13.2 mmol) in I\/Eq-| (30 L) dded K2CO3

(9.1 1 g, 65.9 mol). The/ractlon Q\%rred for 30

.m nut es, thenfiltered/a g Ve it (50 nm).

The conbi ned organic ex/s entrated and

diluted with DCM ( m.), filteréd>washed a second

time with DCM (504nL), thenconcentrat ed. The residue

was purified by f?ash chromat ogr aphy through a pad of
247 1-oetlgalyethbx Himidado [ HExed prerd din-GAd) - 8-50@T0ﬂdin Bafﬂrhoﬂhdkﬂguinoline

the d d duct, (6 0033 P t
100330 e ﬁi'&égﬁo r %ﬁgffr?o& ér%ssb%&w @@ﬁﬁdﬁ@ﬁ{' idy §)-yl)qumolm-f?—

ol @Pé;&%éﬁky'ﬁ?&%ilﬁﬁé oxyet 0@ fﬁ’;tg’flsi%[gs‘ ) was added

cesiu@ar b@m;bloﬁﬁte . @Byl 2; chllo&o 3nmz&k)pr oﬁpﬁnwadle (. 1 ggri-butyl  3-
nnol , Heterocycles 1991, p 699) and
((memybgﬁwlwaﬂvé@ﬁBRw@Wmedhcztbam'lﬁt% (6210 §233.07% npypgl).  The

heteréég&reguss%ﬂﬂ%%és%u%% 9§09 %I) 2@H8%rgﬁﬁﬁ St TLro%fol)ft‘.J n&xture was

hecrude reac Ion m Xture was concen ra e

treatedNath lswatérl (6d nliZY) dridasdiracted wiith ehoft0g@idRItyAc. The combined organic
(Et OAc/ MeOH 10: 0 to 10:1) ovi ded the desired product _
extragts 79/1e ogmﬁgigggqr ahygdropg; szsg)p,aﬁg(:re@ rangf concentrated to afford the crude

proddct (FdRENBHELIRXY LG8R8 bi: Rttt & b 399 3-(M-+1) detected. The oil
(315 mg) was dissolved in CH,Cl, (2 mL) and treated with TFA (1 mL). After stirring for 2

hours at ambient temperature the mixture was concentrated. The residue was treated with
excess (20 ml) saturated aqueous sodium bicarbonate solution, and the resulting mixture was
extracted with chloroform and EtOAc. ‘The combined organic extracts were dried over
anhydrous Na;SO4 and concentrated to afford a viscous oil. The oil was purified by column
chromatography on silica gel {(elution with 7 N NHs/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.



carboxylic acid : To ethyl

7- (2- met hoxyet hoxy) i m dazo[ |, 2-a] pyri di ne- 3- car boxyl at
w@2{08/19623, 19.0 rnnmol) in THFVEtOH (32/6 nl) ReEBHUSMIES8395

l'ithium hydroxide (37.9 m, 37.9 nmol ), and the

reaction was stirred overnigp. HGA (57 nmmol, 2Min

et her) was added to the %‘tﬂgﬂg -foIIovved by .

concentration to give the rea product. [00339]

Step 2C. Preparation of HN
N- et hoxy- 7- f 2- met hoxyet hoxyVNnet hyl i pr&azor

1, 2-al pyri di ne- 3-carboxam de : To (2.196 g, 11.45
nmol ) and HOBTH O (1. 754 g, ) 9 in DMF (50 nl) |
was ‘added N-ethyl-N-isopro agine (1.4.80 g,
11.45 mol ), fol | owed Dy-#pe :

N, O di net hynydr oxye®m ne h Gt ochl oxiA@eA 1. 1 17 g,
11.45 mol ). The reaction was stirrled overni ght,
foll owed by concentration to renoge~yost of the DW.
The crude nixture was diluted with=saturated NaHC q 3

3 A5 ol PIROIENA D Kes 4742 ¢ Fl.L

to give the desired py mmw@@ng,lgosm] 3.
Preparation of 5-(8- 3

[00332])r er i dl.rRrépardtipayof1é

It tycexty oty
2-a r|d|n 3 I U|noI|n 4-vyl| oxazole 00341 '
[003%&]6 ]Age g y 0- 6-methoxv1ghenvlca11bamate To tert-

'butyliz% Bat %&ﬁc)%.r%&(% r opréo?)é nl;%pﬁ)elﬁy {)O nﬁDjTat -20 °C was

added arctpvlasﬁ ekt-Batgtithyy | (3 40 mie23vonesnoly eﬁmwé@ aamtlen Gndd’ cloudy at the
, .18 'El?l in THF (40 nL) was added butyl i thium .
end %Gh@q@lgon 1 weﬁ%qn)wwstmé for 3 howrs et@0r'bathensaolgd o -100 °C with

< SR R R e Ao SR 0 550 i e s g souion
Follo¥Thgl ad&lﬂuoﬁmz the RBctiBiDhs sldwly tvafrh&d tﬂ—f}mlﬁ@ﬁt fe Brature over night.
added to the reaction m xture dropw se. After t

Na,Sa@d (sahuated.s HY @bl avapdhen edded rte il eedcthondmih end eh@pﬁs ®iere separated.

nbi Fol |
The {RpUE ATt Rish Hah PR 8 ki Biogl Rresfit Pfers vferdtbd ovigsoy),
filterP® )Hﬁ&@oh&h&a&al DM Behed Wdded AR110WEd DR RG2000nL). The

he phases wer.e separated and the aqueous phase
solutmswwwmnmiedmta hﬂﬁt\@BCNﬂr |Té1d mv@ct KeasBoutf ahd sreaollected by

foafi gfd Beprac e L7 ) S pe Beagruid bRt ()

[003§ﬂncentg %ed @and pyebdrh&sh byof | agh-G@L UM methoxy-6- ((trlmethvlsﬂvl)
romat ogr aphy (EtTOAC/MEOH 10:0 to 10: 1) to provide

ethyrtyhiehetedcarltngse:odactert- t[@le&Qﬂachﬁmt}schypﬁhmmmmm (bfﬂ 36 g, 29.67
mmob, e e e 73 20 o 3208 e hOXPS el oY 1ok 487944 o ' 2i8 mmol), and

PdCL(PPh;), (1.04 g, 1.48 mmol) in THF (100 mlL) 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-ethvnv1-6-methoxvphenvlcarbamate: To

tert-butyl 2-methoxy-6-((trimethylsilyl)ethynyl)phenylcarbamate (4.21 g, 13.2 mmol) in MeOH
(30 ml.) was added K;CO; (9.11 g, 65.9 mmol). The reaction was stirred for 30 minutes, then
filtered 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), ﬂlen



a] pyridin-3 -yPquinoline : To tert-butyl

2- met hoxy- 6- (3-(7-(2-nmet hoxyet hoxy)i m dazo[l, 2-
W@R@gneaes 3-yl ) - 3- oxopr op- I - ynyl ) phenyl car banaR@r/{ 22088058395

g, 5.39 mmpl) and sodiumiodide (16.2 g, 108 nmol) was

added acetic acid/formc acig (5 m/5 nL). The

reactjon vessel was h N2 and heated to 60
concpryatesl. g, wsidys, avas é&l&lﬁ?g tqh&n@e@qa%v fhoughyt @ad of silica gel

: 0 nL
Wlthf1 8I | 'owe ﬁg@@oggg?@cﬁ%%ﬁ&%%@ gg@%%rég%oﬁéﬂ or ga)nl cs
[00336&]r € vvashed Ritepedrationt Wi aNedethatioD(2-nibth@debyey)-Nandylimidazo[1.2-

filtered and concentrated i n vacuo. The resi due was
sh col utm chr omat ogr aphy ( Et OAc/ MeOH

ﬁﬂﬁl&ﬁ@%ﬂm
[003%@ 1) pé 2! f P¥%§ra%ﬁ' SieSnBr 999 5heth & ox | RRRAZ 13 8Byridine-3-

m&fﬁﬂﬁyQchH}of@Smbh@Pmﬁiam@D ignB@lamﬂnorHezemcydes 1991, pg. 699)
ridin-3 -vO 4-vinyl quinolrne :

and 4] BBy HBO ORIt fadh gD Fon) i disselyed i EIOH (50 mL)

and %éf%.yd n%)rea}ég OWE%L\%# 3’5 %ﬁ)él(&%%ﬂfﬂgg m%tugg MQ{)%cenHatWPand purified by

flasht édlfibhhashrémytoRPEP t‘("E)f@}’&(:/@&:(DH 1@0 36 TOYD %Jrcﬁiﬁldtd the desired product
tributyl (vinyl)stannane (659 ng, 2.1 o The :

(57%)eaction flask was purged with N2 and the reaction was
|rred t 8 OCfor hour . ,The _crude mxtur
[00338), Ut oS - ORLEbasion 15 nchatyemoxiinmida

carb(%zﬁ& axmzsw eﬁ:@'ﬁ 72%%&1&6&;@%&%)%6 S3- Mﬁ%&péb[rlb&dyﬁﬁe (5.01 g,

by fTash col um r omat ogr aphy ( Et GAC/ Hexane 8: 1)
119.0 arithol) dir A REOH 633/6 el )prascadded (ig09n. hyfaoddeA37Stwh 3319, mmol), and

the rpan?fg)%:fg%% gtﬁ;]efgoYepngEt %%Wepmy%]}/lmnd%@g&ws added to the mixture,
follo%@%?'cgh&ngaﬁér) ﬁ%l%‘)ﬂhb Redredlbdigpe- 1,2-diol : To

hoxy- 2- net hoxyet hoxy) I m dazo
[00339], 2- a] Btepi d| nll(B y| )BPréparhtiorl qunof i ne N-istorgr/-(2:-mGhoxyethoxy)-N-
l .

Tl B80St BT kg o
H,0 )634%“4?% regctl on \A/Sas st'l rreg@dfe %ﬁf%g}%{gﬁ)@m_ -amine

(1 481)@ 11 gidahinot), falktved &ywhasaddigom U@Q@dlmfﬂh}dhjairexbtlamme hydrochloride
enperature and _treated with 3% NaCH (30 ni).
(L. Hn’ﬁ gt b 45vimmody | kher aci oy B@g Htisief | eeTHEk, m&qwi Wtqﬁmcemraﬂon to

remo%negf DR hawed .8y rﬁf&%g@%%soﬁﬂgﬂre& %ﬂ!&@d NaHCO; (20

organi ¢ phasés were drie

mL)EthAer(¢ol naid The ngasdusaihase tvas Ginvextideddenh BeOAP) dikicbver NaSO4
(44% .[00345] Step 3E: Pr egar ation of
and @ngest gzvqﬁleﬁzmwétm@d@cg 2¥eky) i m dazori ., 2-

[OOS%JI yrl d yi’?é%%gm | nI 3%f4 <2 8b|(§{r(ajn kf\ﬁdﬁuorot;ligeﬂc'dm— SHoxy)-2-(7-(2-

methox ethox unldazo 1.2-a]pyridin-3-yl)quinolin-4-vlloxazole

[00341] Step 3A: Préparation of tert-butyl 2-methoxy-6-(3-{7-(2-methoxvethoxy)

idine-3-

~ imidazo[1.2-a}pyridin-3-yl)-3-oxoprop-1-yayDphenylcarbamate: To tert-butyl 2-ethynyl-6-
methoxyphenylcarbamate (1.77 g, 7.18 mmol) in THF (40 mL) was added butyllithium (0.919

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 to the reaction mixture dropwise. After the addition, the cold bath

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



dropwi se sodi um periodate (131 m, 0.850 mmol),
affording a slurry after the addition. I-(8-
WORWBOXB2P- ( 7- (2- met hoxy et hoxy)i m dazo PCT/US2008/058395
[1, 2-a] pyridin-3 -yl)quinolin-4-yl)ethane- 1, 2-diol
(232 ng, 0.567 mmol) in DCM 43 nL) was added to the

slurry, followed by 30 mnute stir, The m xture
ambielgPPIAREF-BS TREH PR BUHIHTHW BRI §O1 déﬁ@wated NH,C1 (40 mL) and

EtO/ch@?jﬁ]th g{'}gegp}%gesg&g%/rg S%E%tg& §f1c[ @g aa{lé?)%g Y)Ba&]\%%o@(tracted with EtOAc,

I on
driedSoveB N@S@x,yﬁﬁ’eréﬁ 4ah@ comdchoaed! Mhx ygsiduedegsotriturdted with DCM to give
a] pyridm 3-yDqui ngl i n-4-yl)oxazole : To
produt \s; Bosglidp-he. DiMesaluiare 106 x§opcertiggdo pnd purified by flash column

chror?iﬁﬁrtg)é'ga&)g% (EFt%)_PYCI NEBE R B8 (ﬁ}/f@ Lﬁ??\g fb}é_qigs&gd 0. 556

I socyanoms - nethy enzene

[00342130 nUStef 366 Brepardtion iofl ANBEHS (rhethibs)y-aB-(BARE XKD, )imidazo[1.2-
(154 1.1 1 nmol), followed by heating to refl ux

Jmu@wﬁ’ﬁwgmh@w dersorDh AaBehABOCatT-Cmedhoatihenyimidazof12-
|

Aoy oo S SRR Ot o g PeRY) i ¥l fodice

(16. 210%01@80153336 H3%s adied ARSHc dcid/fotnic 4ld (Rl MrinL)detteGELgion vessel was
0347] Step 3G Pr epar at i on of

purggi ith(: ped ﬂa@aztyfé ﬁ@>69) 1Griferay dpurs2 Thg psaction vag-then/gooled to ambient

empb G R AU Eo R JITG R G RERGR Dy by gogpetion with DML
The &dﬁ!ﬂ)]ﬁéd‘ ox%"am}ﬁk I ﬂr@éﬂeﬂwﬁﬂﬂsa)t@&@é%&i(ﬁ@ﬁ dRd RerlRa M) filtered and

was added sodi um et hanethi ol ate (162 ng,
concqm@tedmm vaqm:e Teactrdsuiueyivgs wadfiedkabwedilashd chbare dchrgmatography

9 Th th | ed t
O hger ottt e SRS SRebi PG The reci due vas
[0031?33“ fi eglteﬁy id: aSﬂ‘} LS 6" QORERGLAPIY-(3- %Mdi@%bxvhmldazorl 2-

provi di ng esrred produc
a1DVIfBilﬂf3—ﬁH4 XFPmdmanalhma)nTof 4(1bdta-ﬁsrjlethex)t-Q-mm{gl-methoxyethoxy)umdazo[1 2-

alpyidip A alig. @3@ e, A0 Rand imp (10 F19 3R added Pasdbes (87 me,
0.09 5:1/:%.%181 Ut%lmjah- - B{ds%%él)?gﬁr’n% agb'osi[“zem%a’o pyrﬁgﬁ%ﬁ(gh@l)stg&??ne (659 mg,

2.1 nxmzk)l -T&eyé@cqun Mlakk wadpuged (v@itlnﬁ; afd 012 reaniop was sBided @R 80 °C for 2
was added (cis)-tert-but 3-fluaro-4-

hourf( e NTISREA BRS bt Wit E@Ac CRaploohet geshed Pathyl0, dried over
0 07
NesSQ ol Rt AT nE G s PHEOEE o el R gRGmecosmepny

(EtOAe&EdMaQ@SM@SffGI@lﬁigelﬂe ti@sn&ﬂ’@ir@’hict {8orper ature and

concentrated. The crude residue was E)urlfl ed by fla
[60344] Step 3D: Preparation of 1-(8-methoxy-2-(7 (2-methoxvethoxv)1m1dazof1 2-

alpyridin-3-ylquinolin-4-yl)ethane-1.2-diol: To 8-methoxy-2-(7-(2-methoxyethoxy)imidazo
[1,2-a]pyridin-3-yl)-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 KMnQO4
(414 mg, 2.62 mmol) in DCM (40 mL), and the reaction was stirred for 2 hours at 0 °C. The
reaction mixture was then warmed to ambient temperature and treated with 3% NaOH (30 mL).
The mixtore 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%). |



col um chr omat ogr aphy (DCM MeOH 10: 1) providing the
desired product (3 % . [00349] Step 31: Preparation of
W®2{08A2432F ansV3-inoro rireridin-4-yl oxyy2- (7-fRCT/US2008/058395
met hoxyet hoxy) i m dazo p
. 2-a] pyridin-3-yl )qw nol i n- 4,1 )oxazole : To
3-

t tert-but
f"“‘?ﬁlLi??%@Erz 3(E7u( epAzalinn o iidazo[1.2-

L. nﬂ)'gﬁlé D%Mogyé %griﬁrm%@%% YiCRas added
dropWisa s(adﬂmﬂpd‘.r)qdafeodlB bwed0.B§0 anddl), ffoudieg atstlllrry dfiver the ladkhtlon 1-(8-

et TRk L S L ol P T

@328 1587 FEBIPLOBESS (§ S wad MRS cheMuffl21oHBed o 0 i i

The ﬁilkta&s)waé-théh ﬁYtefea neexsieoix yith NOKY) (10 ael2)0 aind Doatqmytiedi o give the
i nolin-8-ylox g)pyrrolidm3-ol [00350] 1.

u
deSlrFﬂBTﬁ’éP% (L Wobf napht hal en- 2-yl neth gl
) h

oxa- 3 abjc
[003%0351] S%§e§F1 .E : =7 .
a]pyi2dib-3dyIyaicdink dvhaydzb Rt e- Tear We}th@t ¥82-(7-(2-methoxyethoxy)imidazo[1,2-
Napht hal en- 2- yl net hyl car bonochl ori date 31.93 g,
a]pmdnn-Bwlbﬁmmghrwswébpdé@Yd@ a €dPuti &g of 0556 mmol) and I

GoefperfipiA R PR R B0 B Ao TR MO St v added

KoCOL)154 ThE 1 Bagbdod)) folRsvedlt by Heﬁﬂn%]ﬁf refidx RQW Bours: OTKECREGEhN was then
to a small volune, diluted with saturated NaHCO

coolestor ambistt Wmm:r@wegconcemgﬂad venglrpurified ol flaghy pelgmavelwomatography

@RIt ebRyiding I S5rRE buoRRf TEOS auS e a2 v

- detedt¥epar ati on of napht hal en- 2-yl net hyl 6- oxa- 3-
azabicvclo .1.0 hexane 3-car boxyl ate : nmCPBA (4.203 g,
[00347]. 04 nSrtop)B nelrepaig ipthenyethoxy)imidazo[1.2-alpyridin-3-vl)-4-

IR T T— BT ety thenyimigaags 1 2-alpyricin 3

y1)quiiBin4- gﬂoﬁﬁbfy(@é %ﬁ(l@%ﬂeg'mm (e eastdiat é’&ﬁ*ﬁ]m ethanet}uolate
stirred’for 4 days. The reaction mxture was dil

(162 \mg,hl S atmoBt e’ﬂlel\EErEtEQn alahwahls&d@f endrheaed! td hE0 &EganiZdwurs The

ayer shed dried over sodium sulfate
reactweo B 5eplad tepRd feeg iteaw%e Bdrqopeiratigl- sThe egidye was purified

vy ORS8O OB g 0.

[00348]oductStap a X&) i d Pedpabatigh. [893531ra1&) tder-boat at i3efud@b-4-(2-(7-(2-

2-f7-(2-met hoxyet h. oxy)im ori
wmwwim&w 4- (oxazol S-yl)quinolin-8-yloxy)piperidine-1-

carboxylate: To 2-(7-(2-methoxyethoxy)imidazo|1,2-a]pyridin-3-yl)-4-(oxazol-5-yl)quinolin-8-
ol (9 mg, 002 mmol) in DMA (2 mL) was added (cis)-tert-butyl 3-fluoro-4-

(methylsulfonyloxy)piperidine-1-carboxylate (13 mg, 0.04 ramol) and Cs;CO; (22 mg, 0.07
mmol). The reaction vial was sealed and heated to 106 °C for 4 hours. The reaction was
cooled to ambient temperature and concentrated. The crude residue was purified by flash
column chromatography (DCM/MeOH 10:1) providing the desired product (3 %).

[00349] Step 31: Preparation of 5-(8-((trans)-3-fluoropiperidin-4-yloxy)-2-(7-(2-

o]

methoxyethoxylimidazo[1.2-a]pyridin-3-yDquinolin-4-yl}oxazole: To (trans)-tert-butyl 3-

fluoro-4-(2-(7-(2-methoxyethoxy)imidazo[ 1,2-a]lpyridin-3-yl)-4-(oxazol-5-yl)quinolin-8-yloxy)



8-ol [00354] Step 2A: Preparation of

8- (benzyl oxy)quinolm2-0l : To a flask was added
w@eowehiz43es 2, 8-di ol (20.0 g, 124.1 mol ), K2CO3PCLVSA88/058395

g, 124.1 mml), benzyl bromde (14.76 m, 124.1 mol)

and DMF (124.1 m, 1241nm)j@. The resul ting rrixture

was heated to 65 0C overnight. The reaction m xtu

piper@ise-prarhoayiai & 1am00-AP7 viameh) @n@Cé\fh r &d) foes gddﬁduIEA (I mL),
fOllOwF{iltbS; ? %Ol L qlge %@Jd Sti[liﬁ%n /pe%gté Hyves 35 ggen@at g a%dh%lknf%ed by flash

o yiel esire
coluthf Qﬁﬁﬁat@r@;ﬂly@CWM@@Hm{@H go(he. rIJX yiferdiho-tBe @Bdn@:ﬂ @roduct (60%).

qui no Line: A flask was charged with
MS@P@b@ﬂpyzé%%Mﬂérlﬁtﬁctzdol (26.5 g, 105 mmol) and DCE
(105 m, 105 mol). ()<al chl o;gde (18.4 m, 211
nmol ) vvas added dr opw se lf‘ n a couple of dr ops
of DMF (0.5 nl, 105 nmol) were addedo, The reacti on was

heated to 85 C overni ght, then cool ed i ent

t enper ature and concentrat (300 nm)
was added to the pil, an Iayer was washed
with 300 m of sat\u-k&t = ayers were
separated and the org&ni : i ed over Na SO ,

filtered and concentrated to a_nl | .~"The oil was
(umﬁ-ygnﬁvlgnm&mkﬂhmm@o[g Qi -3/ g@mng?ﬂﬁmcﬂh-sigﬁkmOlidin-s-ol
product (quantitative yie 00356] Step 2C
[003$Q]epar al.i o}jr_egm@m@hﬁmwﬂ@ethvl 6-oxa-3-azabicvclo[3.1.0]hexane-3-

f2 met hoxyet hoxyVi m dazori . 2-
i drn-3-yl)quinoline :

[003?;1]( Benzsﬂeﬁxx)x 2pph@fief UbN AlapRfhalen-DyichefhB- 3, stmmrc?m-lﬂ-pmole i-

oxyet hoxy) -1 m dazo[l, Z2-a] pyridine (

arbgm e nhiapl)thal@d-QBFPmeﬂwh c@‘boﬁlﬂ:h@ndetGQZY SR |134. 7@@@%&7&15 added to a

soluthp o2, Suite iz pvrete, A 14 YabmgDyint -0 gaflipre of fafurgied NaHCO;

(400%}3511({ Q"}ﬁf’?rc?@ mL 0% fgiﬁ‘tllc)rhﬁﬁg shiad %&' 121489, Bfndensed to a small

overni ght u ni trogen e reaction was diluted
volume,t ﬂul@éﬂﬁmﬁﬂsatmai&der(HC@) ancnsciad deith CﬂrbCllzo\mdh lmth 1 N HC, dried

o AR S A RS L0 0 i i

[003 $ﬂ i ds g\@ e all Iﬁr?p:ff%ﬁ&nlf or op hoﬂﬁ%ﬂ?}ﬂ&l tQfﬁ‘ﬂe’chyl q 6-oxa-3~
[tered to i so

azabicelé[3ql. OEQ%MLBbﬁboxxfIQGSSH(]ZPEAemm oPr Eed aﬁmolj Wﬁs added to a

2-f7-f2-met hoxyenoxy)irradazor L2-abyri di n- 3-
solu methy yvaro- 1 H-pyrrole-1-carboxylate \ mmo
lutigmqefi prmhihale: iyl thyl” 2,5-dihydro-1H-p 1-carboxylate (2.15 g, 8.52 1}

in clﬁ%gﬁoﬁgl_zgi%) o % é}d( ﬁ]e(ré %&%ésy %ﬁxge(%f(yc)r ﬁ& Hﬁvag ﬁléu F%ﬁc@%fp Wixture was

dilutdde@kth (dthhted NaHemgnaﬁd umbfoibﬂmta@d (tHe drkasic 1dvEr wadrBhghed with CHCls,
dried over sodium sulfate and condensed. The residue was purified by silica gel

chromatography, eluting with a gradient from 1% FEtOA¢/DCM to 15 % EtOAc/DCM, to

provide the desired product as a solid (1.0 g).

[00353] 2. Preparation of 2-(7-(2-methoxyethoxy)imidazo[1.2-a]pyridin-3-yl)quinolin-
8ol . _
[00354] Step 2A: Preparation of 8-(benzyloxy)quinolin-2-ol: To a flask was added

quinoline-2,8-diol (20.0 g, 124.1 mmol), K»CO; (17.15 g, 124.1 mmol), benzyl bromide (14.76
ml, 124.1 mmol} and DMF (124.1 ml, 124.1 mmol). The resulting mixture was heated to 65 °C

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



and Pd(OH) 2/C (0.82 g, 0.59 nmol) were added, and the
reacti on was heated at reflux for 2 hours. The

WO 2@stiz4es m xt ure was cooled to 20 C and f or m BCHUB2008/058395
was added to the slurry until solids went into ‘
solution. The resulting m xtgge was filtered and

o SRR LI S5 R RSB o 050 of s

prod@dded an excess of NH3 in nethanol and resulting the
solids were concentrat ed to dryness. \Water was added
[00335]d sol Bgp r Brephtative B-{tengyloxy}flochldrg HAwBask was charged

el B BB 1385 dspé’%héaéﬁgh%%ﬁdl&y mmol). Oy

chloﬁ&nﬁ%ﬂlt hfbgd n&faolg k48 §8&ed &ngi%@' dnel ShMe] Soupld 6‘15!;d<ﬁTDMF (0.5 ml,

vacuum f or rs to obtal g (96% yield) of
105 phesily edrepadaedic fThe [reR868 waB.heated to 85 °C overnight, then cooled to ambient

tempBE G B DI KR Oy Mo DA L W 5 tie Ol and the organic
layer?\N&V\%sﬁéd' W%M%O&Xl dt%a J&ﬂ’éﬂ@@} lgfe)l' 5}'5 ?vfé(?ﬁo ﬁzg'ilrated and the organic

2-al pyrid.in-3-v urnorn8 | oxy
phasé.madhe& y{feiﬂ*éazSOstﬂféﬁ‘Bl and(dbn@eﬁﬁr]at@ toin ])tll Timoil)wasasystallized from
added a sol ytion of 2-

tomeﬁ‘ﬁf%&? %gﬁ ﬁ?ﬁ”@éf&?qucﬁéq&f“ﬁwﬁlwlelé) yl ) qui nol i n- 8- ol
[oosgé’j 294 §tega%§7r2 {8 - :

abvﬂdmCB 91@@1111(51&1&:) ISF(BIEP;BM){&)E Gﬂlbroqﬁilneh]lieaa(ﬂ bor, Waﬁ 5 mmol), 7-(2-
heated tqo 100 OC overnight, then and po
methoyeshey)rimidsgoflekalptidine (FAf & i QWF@DV\%@PBE&?(M @cWe@: 0.927 mmol)

o 73, g S o T B B o i
(74. M8, 1345 nfrh&l§l ahy waier (.33 ell, 4018 eirRslpgnd pbated &) LOG T overmcht under

Wi th gradient from1l %to 25 9% MeOH E)V\/Ith 6% NHAOH)
nitrogeroAthe repcton |veast dippied rfgtlbDGMearmlegar e (prddwet adclﬂd followed by

ﬁltraﬁggpgflea@ ¢ 08 %0heddthlel 3" FEh BhurkQOROR) 1 P'EIBAYRITBE (30 m).

The fésﬁﬂ"ﬁh@)éﬂ»h&s?wé?e- AR tth Q%Y Edr oKt Bhdl e filtefed to isolate of the desired
- alpyridin-3 6é{lﬁlnolln8y|oxy)pyrroI|d|n3oI : A25
- prodngt af lasekd Was gctpgeddwi t h (trans)- napht hal en-2

[003??{]' rzre;]h ég; 3d'zﬁ§r([d019re¥aratlénz E)f7 2((3 (Eemqug(%eﬁl%gv%c{yzgﬁ ajpyridin-3-
vnqagﬂ}c)lgy%@gl %Bl%?%’ﬁ%?%’ﬂ@%k%kfetﬂ ﬁ?ﬁﬁ%&[@t2€29§%1d19-@-y1)qumolme

1.6 nmo THF
(5.00 8. 12 $riimalpwad Sustcdeg Me@H(Y p&n@hvmmnm fopnOueT71 g 117 mmol)

ant FERARR e B S S5 e SRl o b 30 O P&l roto for 2
hour§. gi;ﬁeF eg@if?ﬁrﬂnxtﬁrg GvdsichbbRl thapet éﬂa%ﬂ?ﬁé hier whd ided B HElsturry until

t he aqueous phase was
solids went into solution. The resulting mixture was filtered and washed with 100 ml 10 %

formic acid in methanol. The filtrate was concentrated to an oil. To the oil was added an excess -
of NH3 in methanol and resulting the solids Were concentrated to dryness. Water was added
and solids were allowed to stir for 1 hour (pH was 6.5-7.0 by pH -paper). The solids were
collected by filtration and then taken up in toluene and concentrated to dryness. The solids
were dried under vacuum for 12 hours to obtain 3.8 g (96% yield) of the desired product.

[00358] 3. Preparation of (trans)-4-(2-(7-(2-methoxyethoxy)imidazo[1.2-a]pyridin-3-

VDquinolin—S—_vloxv)pvrrolidhl—3 -ol




washed with DCM neutralized with saturated NaHCO ,

and then extracted with DCM The organic | ayer was
waleiogd24edl condensed to afford 14 ng of the deRCT/ES2008/058395

product. M5 APClI (+) miz 421.2 (Mtl) detected. Exanple

27 2-( 7-(' 2-net hoxyet hoxy 1

m dazol | 2a|pyr|d|n3yl "ftr
[0035‘;] 4- meEB x3Ayy Preparagien 0f (Ir@g);n&n-fthalﬂn-%&hnethvini 1thJiOK‘ﬁ“4 (2-(7-(2~

_mﬁxve?ﬁog&%ﬁﬁ&izgﬂl §’ Blévhﬁﬁ{“?)vh %&%&%&Jy -carboxylate:

O- MELTIORY=-4a4=-T2Z2=-( =T £= TIELTIUX

CsCD12- &).23071 digh- 31 A1) quindD) | mvag yadd@ay)tbyrraol soldtmle- of 2-(7-(2-
1-carboxyl ate . Sodi um hydride (0.017 299 nmol )
methgyethaxyeimnidaroll . 3einyriden3ghquinolin-3-ol (0.294 g, 0-878 mriol) and (cis)-

naphgxa;]e%a“z? %ﬁ}ﬂ(c{;&'ﬁa‘;_ﬁ‘ a@r{rﬁoé% hexons- 3:carboxylate (0.260 g, 0.966 mmol)

in DVAF, (3-56!33_9)/ MiheirékcBon Wa} BekitétDiol DO °8-drleexiyNtpthen abdled gt poured into 30
1-carboxylate (0.1 17 g, 0.194 mol) in DVF (1 nl).

mL offjee we@étTh;ﬁ miggrewes exractedovitic2a e 3R A rin £41Cds apd the organic layer

was Juitdl fr  SQMRATHIRES b bluttea, dn FRafiF® wann Bifdtf B sitica ol
chrorﬁl%gﬂapﬁﬁlﬁlutmgﬁ\rﬁlﬁ ﬁﬂ@&m@ﬁ@ﬁldl 2o 5t FEMEOBIC(HAGWINHGIE) in EtOAC,

was extracte CHCl 3. The conbi ned organic | ayers
to COMecrtéle@dhwdmreﬂ predeict. S 8¢ At morSns@d+ 1) Hseected.

loosétﬁgi,ldggs%’ﬁs (L bl piin > of Ol a TN QB gékﬁ $Jimidazol1.2-

UCOI I Cu u

ah)VI@@lg 3%16%&11@@?%%9%0[1@@%3]] @tﬁpnﬁg fRR&e R@e[sa&lia%dofmth (trans)-
T Z2-met hoxyettadoxy) 1 m da2o[ L2- alpyridin-3-viy

naphﬂﬁtemalhsl}'nelh}det hoxy Byhydsbxyait§2-87-02- mejll‘)fxm@thovky)nmdazoﬁl 2—a]pyr1dm—3-

o5 O ST B 0 2

1.6 k)22 al Rl s§ Pd/C (0.018 g, 0.017 mmol), and the
( ylgxy)pyrro d|n E{n)dcar atypg 054(, % m’rglmo)Em ©

reactnNvaiChla¢el ﬂnddt)a, ballldbn (of I—Izn:in)d, stEteﬁl—fo( 2]homts) Tlmndacﬂ:ﬁ%was filtered
Degus e Pd/C (0.0186 g, . 7 ) nd the '
(GF/F ggper Sotrli‘erﬁ? ltgr pagerpyas Maé]%eé]dwﬁh@e%! ﬁcﬂgﬁ @ﬂf‘ otﬁe )aduenyy phase was -

[ I t
washEl DO e Rt R I DA L Ay M. The
orgaiia Ragremsis \teisth @dd wohdensddlo3aféord 1vahg of thehdesiray prasluee S APCI (+)
separat ed, the aqueous phase was washed with

m/z 241501 brdpteckidd t he or gani ¢ phase was dried over
Na2SO4, filtered and con ﬁ@ 2;he resi due was
purified by silica gel chro ography to provide 24 ng
of the desired product. M5 APCl (+) r‘ﬂz 435. 2 (M)

det ect ed.
e Cl@é

" 2-(7-( 2~methoxvethoxv) imidazo[1.2-a]pyridin-3-y1}-8-((trans)-4-methoxypyrrolidin-3-

vlox_v)quinoline

[0O361] Step A: Preparation of (trans)-naphthalen-2-ylmethyl 3-methoxy-4-(2-(7-(2~

methoxvethoxv)lmldazofl 2-a]pyridin-3-yDgquinolin-8-vloxy)pvrrolidine-1-carboxylate.

Sodium hydride (0.017 g, 0.43 mmol) was added to a solution of (trans)-naphthalen—Q—ylmethyl
3-hydroxy-4-(2-(7-(2-methoxyethoxy)imidazo[ 1,2-a]pyridin-3-yl)quinolin-8-yloxy)pyrrolidine-
I-carboxylate (0.117 g, 0.194 mmol) in DMF (1 mL). The reaction was cooled to 0 °C and



Exanpl e 28
(trans)-4-(2-f7-(' 2-met hoxyet hoxy)i m dazo[ 1. 2- al pyri di
Wm2@8it243e31i nol i n- 8-yl oxy ') pi peridin-3-ol [003B3]/USt06$058395

A:. Preparation of naphthal en-2-yl net hyl

car bonochl ori date: A sol uti oy of napht hal en- 2-yl
s’c1rrege tljgp %r’] %%gtg% rlégqr’gtatEZAr Rd’%’g Ié)f]ﬁgo l(l%glgl)lﬁgasaajgy i Hsthf-:r EI:E, bath was
remo%rgél Utrh@ Peah{loﬁ %y %@ed égq HMP'Wa%eFQ%s %.@(hédt IEIJ‘RP th\é@éa tion mixture was

irred at anbi ent tenperature for 45 m hutes anc? ﬁ
extractedcwnh rGHeEY. t @hafdoathinddhergaeisi lapets prard wedshad wtls bhnd dned and
h was dried unde vacu m and used di r%ctl in 3

condﬁzésgg gheeﬁes ugovgm]mr 3831 m@@ p%rprr@?pgéqp y to prov1de 54 mg of the

I I di | (2HV
desu@@?%'ﬂggtf g/{kg?bfklggtrﬂ%asllgrﬁ%m]lmag{e Ica:r Bgnoc(:hl ori date

[003¢Z]1. 00 $rep 49:. Pheparmioh @3- (de(SSﬁﬂtld@dreﬁloI{?’ﬁinfcﬁﬁo[W)a]ﬁﬁtddln- -yl)-8-
this was added dropwise to a cooled (0 0C) sol ution of
((tra.ns)-é-methox pwvire Heini-glexy Janingling @i@sﬁwas&j}algemﬂl) (tzgpsp-naphthalen-

2-y eC| oi t a%é tl?oo Iy"’ﬁ&f é}émog%é@ﬁm{@éom‘é- qundm-S-yl)qumoIm—S- _

yloxi)bﬁﬁﬁfcﬁﬁ@l@ﬁib@kylhﬂqomddIgi; 0087 nﬁﬁdlD t1 Nrad] (UHHnL@SI‘ElEIl mL), EtOH
was added to solubilize the reaction m xture. The

(1 mbp| a@tiu 1&% wegussa ieeld/Er @18 . B RS apmolagndetde repction mixture was
place% eﬁ taf g?ﬁ%ﬁr ﬁf &I_%e fdo tﬁ-%egi Ee L ﬁ}ou&hef eel%%ﬁ %nw\ﬁ@%eutrahzed with

ene chl ori
saturé‘t@d@ﬂ’aH@d)?aﬂd Hltefed SR atm fikérecahd u@e@u\sadha&e:hth CHCl; and
was washed with nethyl ene chloride, and the conbi ned
waten erlaE@s wesre sgpdratgd.othe raqmg@haaﬁ avag ovasked matheehlpreform, and the

orgmbly p%fq%grgg]rdg\éil é)aer(lﬂe ;;E@p g{ltg{ ?ocntder?ssédarf“he res1c£ue was purified by

sﬂlcmgamht@hﬁa % 1oy lde 2408 - &‘thaaamegyﬁb@ac% MS APCI (+) m/z 435.2
. d hept ane- car oxyl ate: "A suspensi on of NnCPBA

(M+I)1d§te®Edg 58 13 mmol ) dissolved in nethylene chloride
(50 nm) was added dr opw s]f.to 1a2§°°| ed (0 C solution
of napht hal en- 2-yl net hyl

5, 6-di hydr opyri drne-I (2H)-car boxylﬁ@w g, 41.5

mmol ) di ssol ved in nethyl ene chloride[ (381nm). The
to anbj

solution was allowed to way enperature

and stirred overnight. rleacti onjfwas quenched with
5% K CO and then the | gyers rated. The
organi ¢ phase was waghe th ,- Saturated

NaCl, dried over 4 and concént¥ated in vacuo (9.5
g). [00366] Step-& Preparation of
Vi

A n¢ y%ml?gzg% 2-3]prs]r:\(/1 1rn- ¥l)§u1$1§11r{— —vﬁoxv)mperldm-?» ol
[003§3r]2 a} pgt%blqﬂl rprgpéf!ﬂcgpbf]ﬂp'hﬁlaﬁmyi Oit¥ethy] carbonochloridate: A solution of

e-|~=car boxy
naphthalen-2-yl methanol (51.2 g, 324 mmol) dissolved in anhydrous THF (1 L) was treated

with phosgene (205 ml, 20 % solution in toluene, 388 mmol). The solution was stirred at
ambient temperature for 45 minutes and then concentrated to afford the desired product as a
solid, which was dried under vacuum and used directly in the next step.

[00364] Step B: Preparation of naphthalen-2-ylmethyl 5,6-dﬂ1§dropvridine-1(2l—l)—

carboxylate: Naphthalen-2-ylmethyl carbonochloridate (11.00 g, 49.85 mmol) was dissolved in
THF (25 mL) and this was added 'dropwise to a cooled (0 °C) solution of 1,2,3,6-
tetrahydropyridine (3.79 ml, 41.5 mmol) and NaHCOs (4.18 g, 49.8 mmol) in water (88 mL). A



2-(7-(2-Met hoxyet hoxy)i m dazo[ |, 2-a] pyri di n-3-yl)quino

lin-8-0l (0.10 g, 0.309 mmol) was slurried in DVA (LO
workgosami2ireated with Cs2C03 (0.201 g, 0.618 np@I/PS2008/058395

After 10 m nutes, naphthal en-2-yl net hyl '

7- oxa- 3-azabi cycl o[ 4. 1. 0] hepsﬁne 3-carboxylate (0.100

preciie mpany T i M Gl b ERES PR PR B B lafonal THF (63

mL) Wa$§ addalt6 doluBili2F M ERhctioRMRRhAE UINR sohfionaeHeemeVrbf ehe bath and
into saturated NHAGQ (5 nL). Chloroform (25 nL) was

warnaﬁdd@dambldntt tempeeaae Somd b doyesp eT&latre@ctIOﬁh@aSa@gmemwdawevacuo then

S dW|t 3 and t he conbjne anl | ayers _
- mettifEpe SR wib bt ShdniiPre Ve SRR ts Aol el Wi estied with
methYREE ChloFiAE, 4rRiSthe UBmMARdRMEAriteHeRYdridd dved I\QA‘E‘JSO4 and concentrated in
chr omat ography, eluting wth a gradient from1 to 20%

vacué e9praiidierths desivedpodettraglanaddi &g t o provi de the

0036570 | ©GBBot ok | ooBEERraBth, Frofny b ot DyRidil  7.oxa3-

paratTuoun

azabich&18ASVIE Bahel 3 cArHERVIIEY €A m%%aﬂsmndaiz %(':PEAaéiBml di 3813 mmol)
3-yDqui-nol T n-8-yT oxy) pl peri di

d1sso(\tedansr)1ethblpm hlalogde 250/ iy tvimsl added ddrpowise tb- § 2o¢lad (2°C) solution of

naph{iplepn A o NS ptiae: G Dacarboilale 6k o b el dissolved in
methg}eng cﬁlz)%? }r%"ya?&* %ﬂbl‘{ ShsidMoted 1B R /%ﬁfﬂlem temperature and

treated with 10% P
stlrreﬁmmmgh‘a Thep esac@h mgs. quEhehadeadthi b KaSOpumdetkeni thé layers were

on then Subjected tq Hydro en_at nosphere at bal

|
'Separa B ergapict Swawaﬂ@ HoYedsaliGn ﬁawgeddﬂﬁ(&eanwo PYfr NasSO,
and ggn {efd%{i‘%g@li@ @@y@r esh catalyst (ca. 5 ng) and

re-subjec rogen at nosphere for 5 hours. The

[ﬂossﬁact | OBtepal: fRrkpntech tolfir r@b)-BaphiHalin-Tehivtian 3 (odrby-4-(2-(7-(2-
and concentrated in vacuo. The residue was _
methamvethoxaainnda7af 1 2ﬁbwﬂln-3wl)ﬂmﬂma§@wm¢&&éﬂw

2-(7- -Rﬂelﬂ'?o 1S(eﬂ‘ho rlJfld%.Q j%)%gé &ﬁ};be".{f?“lé &t r(‘éf I10 V%eE) %&'mmol) was

ecovere ratl on-:rn

slurriéB én WAQIWL?‘ af$ akyed with @@@63 (8.201 ), 61648 nirfall eﬁlﬂer 10 minutes,
wth 4 MHO in dioxane (0.5 nL). After stirrin

naphthgles plmeshil Heoxso} -azabagyclodd | ddrptaneriacaseoylaie gOO £h@a55 mmol)

was i) T8O eekiion Rt SiabloBl o BOFO AL BE B85 docife bl g Rastjon mixture
was @bOIBWM tdCarhBieft 2mpufd- YhenfadledC HRpHRce idi® r FARFate @ MIH,Cl (5 mL).

after stirring for 20 mnutes, thiS precipitate was
Chiotdbine (2 el yas iaddedhandothe lmsﬂw‘efdrevsﬁparaied Theagrpiieds leger was washed

with %"ﬁ%&f %ggjgnteaforg%g R er§ %verg! m gllterlegl)an toncentrated
in vagucil-4 %1' h(7e Q%Sé&ﬂ@ rT\]ivas Zplﬁfﬁea k%%ll(d@g?éﬂmmz )Sé%péﬁly i%ut%d@ wfﬂ'flﬁ gradlent from 1
to 204§% ANI&'DH in MeOH)/ethyl acetate fo prov1de the desired product (1 11 mg). MS ESI
(+)m/z 619.2 (M+1) detected.

[00367] Step E: Preparation of (frans)-4-(2-(7-(2-methoxvethoxy)imidazo[1.2-a]pyridin-
3-yDquinolin-8-yloxy)piperidin-3-ol:  (trans)-Naphthalen-2-ylmethyl  3-hydroxy-4-(2-(7-(2-
methoxyethoxy)imidazo[1,2-a]pyridin-3 —yl)quinolin—8-yloxy)piperidine-1 -carboxylate  (0.045
g, 0.072 mmol) was dissolved in 95 % EtOH/ethyl acetate (1:1, 2 mL) and treated with 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



4.32 (m IH, 3.89-3.84 (m 2H), 3.64-3.57 (m IH),
3.49-3.40 (m IH), 3.46 (s, 3H), 3.37-3.31 (m IH),
WQ@2@8A24328 (m I H), 2.27-2.18 (m IH). M APCIPCHYSI90§058395
435.1 (M+l) detected. Exanple 29
8((4f|uoropiperidin4vDrTeg oxy)-2-( "7-(

Wlth[@gpg(s(gsj%xﬁtehgz rbgbggigf%@%e(gg{) %t/é:hgzld%gg%a moslilalhgrgl % or 5 hours. The

reacthox;_lhrldg :ffgtefdéd(t:ﬂy?fgg H%ﬂé%rﬁl'm?ﬁ '((5”45] %l\}é)(r: f@&%%@ga? 111 yacuo. The

residue vesi ldmfﬁedtliwhh%gdrcm&ndtﬁg@phﬂ, eflﬁtmgm[t)l angradient from 1-20% (6%
di ssolved in THF y% cooled to 0O C and treated
NHa( MP@H)/GFhYbﬁ%‘Em%ﬁ Wageceveredvafics cppgentragonig yapuo. The solid

s BFh B VTR TSI SR LB SAUEAH: s 03t i

for IonfsutesTihe Johaii wis mmmeﬂ: ﬁledacvuot Iulze&emtﬁsst)h@ﬂ 1n MeOI—I and re-
addi t | ons of water (110 nlL), 15% NaCOH
concgpiaied tl@@otunﬁs) Thg mepterial ﬁva§tdilf159]éfld fipMe ﬂa Iﬁt&f) 8@11 a#ﬂ%,d dropwise to
r t d
EtZO?_ 4‘6 rg&lkgétggfgﬁ%éecpn tarﬁgt%’é r I@ﬁﬁv cﬁ)cr) %ﬁ m%ﬂrd(‘g%/sr 5‘1]%9 tpﬁecnpltate was
' coued%almeﬂmnoﬂ Uehshed vABBEGD. arldd836PTin®k epblBikePlo€ patfdieh ¢h5 mg). 'H

NME O ML SO0 05 S BokB S ta e b Ao hie L, 8.11 (@, THD, 7.65-7.59

i Do AR RS SRR i 0, o
4.32 (dh, 3HM13.8RBB4GRODED, 3.64-6.50Cm, THY, 39-31U0GH, 346@t M), 3.37-3.31
(( htmr_lethlgmnggi(o 134@111 H?964 mmlq \Bﬂ? @ )
(m, H;T/)n%tSﬁéqfé&(m,f]&Hyll 281 b&ﬁr@elH)o N8 4PCGH() m/ﬂftﬁﬁ h@dﬂ) detected.
The reaction was stirred @ for 2 hours then
diluted with nethylene c ’6"}’118 And quenched with
saturated NH4CQ and separated. The orgranl c layer was
washed with saturated NH4 l"txi ed over
Na2SO4, filtered and c nrat,@dlnvcuto provi de
t he desired product 0 M) . 7% [P03Y0] ep C
Preparation of tert-but
4-f-uoro-4-(Y2-f7fT2-met hoxyet hoxy' i m dazo
1. 2-al pyridi n- 3

ég(%—__ﬁgéri_o%fp%ﬁ}ﬁngi%i)ﬁigﬁl W %-? yAva: C%IOXVG&IOXVE}IIR %a%lof?tZ Alpyridin-3-

Met hoxyét hoxy)i m dazol[ I, 21@1@1\/6111@ n- 3-yl ) qunol i n- 8- ol
(0.050 g, 0.149 nmmol) was disso ved in DI\/A(O 5 )

[00368]d t r eStepd Avi Pien@enoaR of O ted9butyl 2O OFf oxamethvlpiperidine-1-

carbugtte PR100% éﬁ@tlﬁ@%ﬂ%ﬁﬁw Mﬁlbsalrcd%% 4rethy) ester (040
g mgxmhﬁﬁ)ew@@ dasdivad if- 1t Ml esoiadded cEhadmrddiddl Yith lithium

was heated to 90 C for 40 hours The entire reaction
aluminum hydride (1 M in THF , 2.90 ml, 2.90 mmol). The reaction mixture was stirred at 0 °C

for 2 hours, then warmed to ambient temperature for 3 hours. The reaction was quenched with
sequential additions of water (110 p.Lj, 15% NaOH (110 L), and water (330 uL), and then
“stirred for 20 minutes. The slurry was diluted with ethyl acetate and filtered. The filtrate was

concentrated in vacuo to provide the desifed product (0.303 g). |

[00369] Step B: Preparation of tert-butyl 4-fluoro-4-((methyisulfonyioxy)

methvDpiperidine-1-carboxvlate: tert-Butyl 4-fluoro-4-(hydroxymethyl)piperidine-1-
carboxylate (0.150 g, 0.643 mmol) was dissolved in dichloromethane (1.8 ml) and cooled to 0
°C. The solution was treated with triethylamine (0.134 ml, 0.964 mmol) followed by




m xture was applied to a SiO colum and eluted with a
gradient from1-20 % (6 % NHAOH in MeOH)/ et hyl acetate
wo oopnosseile t he desired product (11 ng). M5 ESPCT/H32008/@58395
551. 1 (MHl) detected. [00371] Step D. Preparation of

fluoroplperldlnA vnnet hoxyy - - -

met hoxyet hoxy%l m dazori.2-alpyridm 3-yl)qui noline: .
methapgsplieny ghloride) @47 40k (022((/’ mol). The feaction was stirred at 0 °C for 2

b e L TR e 7 Dol et s MR G g sparated
The ¢r@afld ldyefwas Qalhidd vﬁiﬁDka)tmmﬂ I‘@Iiﬁ'ﬂpﬁ%edh}l@()ﬁ idoied 0eer(10a;80,, filtered
m.) and treated with_4 M hydrogen chloride in di oxane

and qopCenprgiediin vacusa P the ﬁﬁ%rqdé&@@cb @Q%%g stirr ed at
[0037 | ents&ﬁrrg@raw i 2-me

ncent | N~vacuo,

HnldéﬂoDIIEMdiﬁlB&ﬂﬁ)qhmmﬁ«S ﬂb@)ﬁkﬂﬂﬂpiﬁh@mmcmﬂmded 2-(7-(2-
onto a SIA2 colum and eluted with a gradient from1

Meﬂwxmh@)(}’e% ApzeOHZ alpymsaf yoahipelindeel 40 859 @, Pl 69 imyaol) W@S dissolved

in DY) 'édﬁ(nal?) %ﬁg‘&éagégy”t’g)c@f:ﬁf '}‘5@98%0@ (g?ﬁm %ﬁ%\%gimng for several

mmu'tés') ,terF bﬂ@t 4. ﬁﬁ)rém((lﬁbﬂlylsﬂf&%d&g?&eﬂlm plfbﬁmhg@-l %glﬁ)x@‘hte (0.053 g,

4.29-4
0. 17]( gnmcgp-mras :gtdQ@i 3 }mam(:qﬁ;resw)s heatedgo DMK q?th Ilp:gurs The entire reaction

lel‘lﬁrg ]1#3_5 aPRﬁT’C§ {na%%g%tcggum%"cgptg& %th a'_gradllvq écl?m 1-£0+aﬂ> (rgi % NH4OH in

h-
A R e o

deteCFlrdepar ation of fCI sVnapht hal en- 2-yl met hyl
benzgyl ox
{003%2](a1py w S (L
i ; ﬁ@é en- 2te1¥JH{§§1hy| 4-fluoro-4-((2-(7-(2-
oxy) i m dazo

y y y
methbﬂyeihca;]ymmdahohl- 25-a]pyyﬂd)rqm-ryljqhmnhﬁ%ﬂlmgmpﬁhpbpnpdmhme-l1 carboxylate

(00T ol O3R ST S Upor 5 e oS00t R gt Wi M hcrogen

chloxg{.%r‘i HiGx Q'(g 168 ngzg 564 Qmﬁ&ﬂ» 'Tﬁ@lréactlg S(l%f @;&rr@dggt %%blent temperature

9 mol ) and di I sopr opyl azodi car ate
for 2@. Hoiss. r'ithel thixtleewsd odrigedransds mtaaubeobdaﬁso]aradb mdnre concentrated from
terrperature for 40 hours, and then the whol e reaction

MeOR} {tres mggs ThpsTudedmeisrial was Ipdedonty apSiQn solimp epd eluted with a

gradﬂéf&tte 1{1] arﬁelgtr()%)b/ﬁ_g%% E@% I‘?%f%(ﬁ??@ﬂwéwgﬁfequdé %Q%élrdﬁd product (3

mg). [IHOER/ﬁi (40031\/E|Dz E:D@rgaﬁal()aﬂ?: @n IGI)dS 22 (s, lH), 8 08 (d, 1H), 7.83 (s, 1H),
en- 2 -hvdro (2-

7.41-(7.33 2m, 2H), 7/09-6.98 (my 2H), 6. 90 6 84 (m, 1 4 25 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
HO

NH
Z2R\.
e
HO — S

(cig)-4-(2-(7-(2-methoxvethoxv)imidazo[1.2-alpyridin-3-v])guinolin-8-vloxy)piperidin-3-ol




met hoxyet hoxy) i m dazori . 2-alpyri di n-3-yl)qui nolin-8-yl
oxy) pi peri di ne-I-carboxylate : (cis)-

woaphudgeEn- 2- yhi i enyl - 3-{ peri zoyl oxy) - 4- ( 2- ( 7PCRUKINDH58395
yenoxy)i m dazo[ |, 2-a] pyri di n-3- yl)quinolin-8-yl oxy)
ri peridine-1 -carboxylate (O@?S g, 0.103 mml) was
dissolved in THF/ I\/EO—V vvater 0. 5 nm.) and cool ed

[0037d 0 oCSterre h ofAgis)naphthale Ho-ple g honzaylowyg-4-(2-(7-(2-
i 45 B Al (v

Naplﬁhulemmjﬂhﬁéﬂlyht ed i r3-kakoo-4-TD€7(Baicthoxyehoxtimhidhad1,2-alpyridin-3-
and separated. The_aqueous | aye

)RSy 1 e S R POAN© (EHEBblgs o0 S 5 D1 RS & 0.121 o)
was 1(g%{'iﬁer egl anda((f:j Iosﬁ cﬂelm/ rglgcftergﬁl&ﬁ V@g{c%glzg edrcui:ﬁ)fo(?r@ﬁl%iI 0.1&) rnmol) PPh3

(0.03BU, I0f i30dnidy])Hnti didsopedpylibdioRbogap io& 02& i} 60.038 rmﬁdi). &he mixture
gradient from1- 20% (6% NHAOH i n OH) / et hyI acetate
was ﬁf@rid @R/ pgbienh éenpesatieediop rAddeurs, (B @engyie leEmpaction mixture was

apphgé th)cl & W@ Sg%t gﬁcg heglg(tgc/&e X;‘/% rg%tdgéﬂt q’l‘orﬁr Pﬁ@%at(@% NH:OH mn

MeoH)Reﬂgdl Ethatél(TE Big). MS ®SE (0lrh/e-83% oMr1) detég@al. i di n-3-ol :
é‘ﬁjls - Napht hal en- 2-yl et hyl - 3- hydr oxy- 4- (2-(7- 82- _
[003 thoxy%‘lehoﬁy) Pmmm@m of (cis)- nanhthalen—E—vlmethvl hydroxy-4-(2-(7-(2-

C {1, RYTIC G 1 _-. arhox (cts)-
: Naplﬁaﬂ’h Q-ylmé'ﬂa},d—?a%&@hﬁ%ﬂ&@ @?Of@-lﬁ@ﬂhbﬁﬁ%ﬂ%ﬁ 1&&6Ppﬂl-a]pyndm-3—

Degussa type, ng), placed under a hydrog
yl)qmm%hbﬁﬁ)mmdh@ahcp‘be&dmexo 87 gt iG- 16 lfnmol)S \d@ysdlssolved in

e SR SRl ST D B SRRl e o i

H0 gb%l@ G%td y%ﬂibﬁ: E(naostﬁ'féﬂxat@n’tﬁgﬁtxte tpéraﬂﬁ@ 61 9tdahel ’Wiet Reaction was
%o NHACH i'n MeOH) /et hyl aceta he recovered

quenplmnldmih setigatil SNHLUednd noneditatad dnt vaeat.ethevr¢sidue WhdHdiluted with
el o) B R SORTIAE B SR e bl i
CHC}B g‘}%e&in%iﬁed"@%aﬁ culégérgg)\éérﬂi_ d%i%&]ﬂv@p I\%z tﬁﬂ:‘i‘ed fmd concentrated in

dropw se to E The resu ant SO
vacub.i Tlteanel@nalnwas:ipurefcbdm}d&]ncal\@l tchropratogralhyt tlatine mﬂladgradmnt from 1-
pr.oduct detecte

ny
20% #6%nNFe0 1m$1(:@g,) it a@qt%}g,tg,@fcﬁr q@]pjc%lgfe product (31 % me). MS ESI
et hoxy)irrddazori, 2-al pyri dui - 3-vDqu
) n}'/%lg??'ri@g%)a%r%ﬁ&%e i00375}/)1. Pr epar ation g%/ ' .

[003?4]( 7- ( 2Steptth %mﬁ@nydﬂ (O P-ag D{(7-(2-methoxyethoxy)imidazo[1.2-a]pyridin-3-
1.2-a]pyridin-3-yl)quinolin-
yl )gmnolm— -yloxv)piperidin-3-ol: (cis)-Naphthalen-2-ylmethyl-3-hydroxy-4-(2-(7-(2-

methoxyethoxy)imidazo[1,2-a]pyridin-3-yl)quinolin-8-yloxy)piperidine-1-carboxylate  (0.030
g, 0.048 mmol) was dissolved in EtOH (1 mL), treated with' 10% palladium on carbon
(Degussa type, 50 mg), placed under a hydrogen atmosphere (balloon pressure) and stirred for
3 days. The reaction was filtered through a nylon membrane and concentrated in vacuo. The
mixture was Iﬁuriﬁed by preparative TLC (10 cm x 20 cm x 0.5 mm) eluting with 20% (6%
NH4OH in MeOH)/ethyl acetate. The recovered product was dissolved in MeOH and treated
with 4 M HCI in dioxane then concentrated in vacuo. The residue was re-dissolved in MeOH

and re-concentrated three times. The residue was slurried in MeOH (0.3 mlL) and added



8-yl trifluoronmethanesul fonate : [00376] Step IA
Preparation of 8-fbenzyl oxy)qunolin-2-ol : A flask was
w@b@sgag2ii t h qui noline-2,8-diol (20.0 g, 124.BCHIB10P8§/058395
K2C33 (17.15 g, 124.1 mmol ), benzyl bromide (14.76 m,
124.1 mol) and DVF (124.1 niy; 124.1 mmol). The
m xture was heated to 6 overnight, th

' It
d“OPi%g“’g e @'t{%ﬂ (& 1hoolha refultast seliwat fi ?"F’@g 2P g BTN tenrovide the

: -ENEY 00 ml di et hyl
demg?%lle?gﬁ%t\é@ Iﬁ@l Szgﬁgq&ﬁ?%{é%? F@Fdly %?; %gsn red plrodu%:/t
[ 00377] Step | B: Prepar atExdmple 31
8- (benzyl oxy)-2-chloroquinolin e : A fl ask was charged

wi t h 8- (benzyl oxy) qui nol i n- 2- ol (26 N;I|05 nmol ) and
DCE (105 ml, 105 nmol). Oxalyl chlori 18.4 m, 211
mol ) was added dropw se q | owedHby few dr ops of
DM (0.5 m, 105 mol), g eNE ion m xture was
heated to 85 C overni he n was cooled to
anbi ent tenperat u(rj/;bnd concen eeF"to an oil. DCM
(300 nL) was added to the oil and the organic |ayer
was washed with 380 m of saturated NaHCC>3.. The

N-((digyypfisompireridpaybird-@isicthbeyaliGaintdbpsE-aasidi3-Hguinolin-8-
over Na2SC>4 5 filtered and concentrated to an oil.

The oil was crystal lized frﬁmf_lﬁol uene to yield 28.4 g

desi { gua . : ), o
00393, 9ES oyt it of 9 Y ERYLS 9348 quinolin-

-vltrﬁ}uﬁﬁhﬁélﬁémhﬁlmw m dazorl . 2- a] pwi di n- 3-vDqui nol i ne :
8- (Benzyl oxy) - 2- chlorqu|noI|ne (5 0 g, 18.5 mol),

[00376]( 2- nibtendXy ditbpargtion off StbanzyloRyighimphindrale A(Baskewag, charged with

qu1n?]1g165129?01:§270 b %ﬁrﬁng‘ %ﬂgmg% zggognéol) (e85 bromide (1476

ml, 1mlﬁ1m rﬁqumépl ﬁ{lol@ﬂlﬁnﬁﬂcﬁ h*hmresuiltﬁ}gﬁﬁmb Jwa8Rated to 65 °C

wat er . 735 m, 8 mol) and the reaction m xture
overmight, ﬂEatpedredonmd@OOGﬂMcmr@mtmmd dier5 miurs.ogensolith evere filtered and

wastif et R e by ot Vit T e Hieqidlorys e Pl
{003?ﬂncent51@kﬂTﬁS apdbfoh id Fﬂeﬁﬁ %32 EHlbltog#éﬁﬁBﬁge WAt flask was charged
1:"1Et OAc/ € res ng s S were

with éi—(ben@dlorty)qmﬁolheﬂ-rod; (%ﬁ ¢, Héa thinlot)eareidDCE ([1@6Iral, d 06 hemol). Oxalyl

chlorllqeyoé%gi]dm [ﬁg ulﬁ%oﬁlsjy%ﬁgy%lg{l i?flgﬂ(p%@ge %ollowed@y a ? ew drops of DMF (0.5 ml,

105 %ﬁocgu d e T g&W%g%g{eH t8'8§]°@y5\!'egﬁlght3 The reaction was cooled

o a:ﬁnérB&&Zl}tét@Wé ad (:th(eﬁ’trf{ted hoxry efl.hoREM (300dALZPwas added to the oil and
[1, 2-a] pyridin-3 - )8UIn0|I e (5, O@%C 11.75 mol ) was

the oxgagicr layed Wwas iastsq tvy_th UAm(ﬁsm Por Hastlayersy waregeparated and

the ()\%%an}(}ég%ew i@ Gy A/ ﬁ[térgd %ﬂézcoﬁwnt%’agﬁztg B The oil was

et eacti on ure was
crystallized from toluene to yield 28.4 g of desired product {(quantitative yield).

[00378] Step 1C: Preparation of 8-(benzyloxy)-2-(7-(2-methoxyethoxy)-imidazo[1,2-
~ alpyridin-3-yl)quinoline: 8-(Benzyloxy)-2-chloroquinoline (5.0 g, 18.5 mmol), 7-(2- .
methoxyethoxy)-imidazo[1,2-a]pyridine (3.56 g, 18.5 mmol), Pd(PPhs)4 (1.07 g, 0.927 mmol),
K,COs (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 filirate was triturated with 1:1



to reflux for 2 hours, then cooled to 20 C. Formc
acid was added to the slurry until solids went into
w@ a2 The m xture was filtered and the fiPEBDS2008/058395
paper was washed with 10 % formc acid in nethanol.
The filtrate was concentrateggto an oil. To the 0|I

EtO%‘@ﬁ(I’I%’ﬁ‘fi %g)s%ﬁ)s %%ggﬁ%&& §oi1‘filé gie?ec;sttgqea%%rsé H s Ss 2’ gtered to isolate

the d Q&%%B&&E&g&id@%@%@% Il urry was Stlrred for 1

our H was 0”by pH pdper). The solids were
[00379]l | ect Stépbylﬁl | Brepdration aofl 2@ -heeklenxyethoxnirhidbhaod he-alpyridin-3-

ana concent r at e tyg_zd 73(/ %ﬁes)‘él%ydﬁmc\}cg&nlﬁﬂﬁ@?&é Saﬁ]?)g@}n 3-yl)quinoline

o L P by s H PRt e 005 17

mmdl)”‘mdlalzd(f)i[-l)ﬂea(bmﬁﬁ di OLSS?&inhwl) W@ﬂelaﬂd&i a’ﬂhmﬁa@tﬁﬁﬁﬁik}?ure was heated
A. Preparation of tert-b
to reﬂuq{ |f%2 @omhy&pm&dﬁgﬁ d,C},qurmécaacB@ms&{dged to the slurry until solids

wentfl!sofiffofl The Al CHARLREN Hlefic pAK BOXXLBAE! Y0 96 fomic

acid (b thehangl. T lfiloeR! ywasesncenigged wesh oil. aﬂhwb@uﬁasl\&lﬂw an excess of
600 nL), cooled to O OC and treated in portions wt

NH3 g@mem@wﬁyﬂﬂﬁ%th@ 39ligs wereggncapfrpieyl to duiness. Y@t‘?ﬁWﬂ?tﬁ’éded to the

8 sy Sy bl B9 Chat R LSBT o ot ver

collebed - filfrBGorvhnd the® tAM@E vpUA GElntiedrRIdconbEfFatdde@ i Bitbss under vacuum
4 fpressure and the residue vvasstgartltl oned between
Iy 1§

sutdharstp ehintodi g ¥nYoar¢ldeoistos desitsa profpot- nl) and

[003§¥]$g g 3%15&1@8“ Tﬂch%_el Iﬁ%g @:F g:%ﬁ%i eggrg mpéogggxgt-é-ayggzz-t Z-qz-;ggﬂloxyethoxm
nmd&&d[hz@pﬁ:@d.@?@gmhnxyérﬁgleover Na2SO , filtered and
concenirate 0 prOV|_ e deS|red product as a thick

[00381]] t haStepIZjW R B3 q.um- -1-carboxylate:

tore 995 RSt %({ﬁpgplggs;cg;@?ggg@g B;@,gﬁa G B\ ed. e, 1999,
42, 2198@ 3 b%b_ @beg 24 PRy af als%wécﬁfntaéﬂg%ﬂs{és: ﬁ%e?%-y ml-lgﬁz), cooled to 0

dr ox peridi ne-1-car boxyl ate .
°C anhl saleded pontiamshyith codiure bhsohedrdec (8708 igd861 ]:mh@l)wazsr a 15 minute

cooledtoOO%gndtreated th triethylamne (
periogh After stipiag at U6 Topa gnipyte %H‘é‘éfﬁl"?aéﬁwe%ﬁq aéﬁlhlag tempera‘fure for

4 ho&r%o\'ll\jﬁ Tixtufs ngfaym&ntrig@ué&& Prj:due | r E e%rmf’\fﬁg r%s?du\é@[re{ppartltloned

I'ent tenperature an
betwh@umuraféﬁeannhmume:hwvﬁﬁiemtmohl (60D ehivEeDAs #4400 al 8.d The aqueous
3 (400 rrLL_) and met hyl ene chloride (400 ni).
layeraw@%@asa

The
cregy with (i Q Asxandaibe cqmbinedneaijs extacth Msrs washed “with brine
(200;;@2) G ch%g I\%r g@ﬂ'fﬁte&’é@i&? cHRefrNashe %rWﬁéjﬂfe'\he'_g:d product as a

brine,
thick oil that slowly solldlﬁed upon standing (52.7 g).

[00382] Step 2B: Preparation = - of (trans)-tert-butyl 3-fluoro-4-

(methylsulfonyloxy)piperidine-1-carboxylate: A solution of tert-butyl  3-fluoro-4-

hydroxypiperidine-1-carboxylate (52.76 g, 241 mmol) dissolved in anhydrous methylene
chlbride (1 L) was cooled to 0 °C and treated with triethylamine (43.6 mL, 313 mmol) followed
by methanesulfonyl chloride (20.5 mL, 265 mmol). The solution was allowed to warm slowly
to ambient temperature and stirred for 14 hours. The mixture was partitioned between saturated
NaHCO; (400 mL) and methylene chloride (400 mL). The aqueous layer was extracted with



over Na2SO, filtered and concentrated in vacuo. The
residue was purified by silica gel chronmatography,
webkwsizg2ii t h hexanes: Et OAc to provi de t he desPECEUS2008/058395
product (7.24 g). [00383] Step 2C. Preparation of
(cis) tert-butyl 59
azi do- 3 fl uoropj peri di ne-| carboxyl at e Sodi um azi de. )
meﬂimnm%log e. sngQOrf#Pﬂ@rfé OpgBIC RIS Yes® asad T MNGHCT and brine, dried
) h ili

over 00 SR RV rsrred o by iy ey Al e siles el
chroth@togfiphy, elitihodditihedapeslEtOxd togovide thiefdefizsl prbduct 1(!794 g)

reacti on was_heated to 115 0OC for 24 hours The
[003831t ur eStRBRSs 60| GEEDSFAIIOR; | of o dcisiter -ty or 4-aaido-3-fluoropiperidine-1-

.l o= t
—qu'acarb I vvas :&%@ %\%Sr ké%%%)ﬂﬁ'?& ?Jg'?g % %edc%?]%gﬁlt o {fragy)-tert-butyl
3- ﬂubfb-&-@@ﬂmylsﬁlf@i},@m{ydlﬁpélﬁtﬁnﬁeé‘dafl:ﬁ)dy]ﬁteoCBJE(IO gauanti matoly dissolved in

ield 00384] Step 2D;. Preparatiagn of
DMF @5smLy. he. 1gpgtipn was heated to 115 °C for 24 hours. The mixture was cooled and

d11uted %Wa(t% O%}ldulgl'é‘@gigﬂg t 1118’5@%31\ %@?é@éﬁgﬁ etge ogg%%n_lcalg&éf%zgndrled over

' NaZSSZD erfddl’anﬂfcoﬁ@n&)itedﬁn?f/icub (T3 Ffowde the desired product (quantltatlve yield).
4-azi do- 3-f | uoropi peridi ne-|-carboxylate (2.01 8.23
[003%4fp] ) dfieBoled PrepmationndfEt (@is)itert-butyR? 4nam1n013hﬂuoromper1dme 1-

can SASA T L SE5 PSP s 380 TR o st ot i

tert-bi L4158 MBS fordiSdr REind- NcObaRy1 &/ (B.00aD @233#M¢ehol) dissolved in THF and
concentrated in vacuo. The am ne was purified on a

EtOH/4t:1 a82 BdndTE macwm@@plamd un;ieu @ihygrogen tmesphgredballoon pressure)

and - %g’ﬂ:gl t%e%\l ol l O g.%%ﬁlge{ . q%ﬁmm al nér&pf:?pcentrated in

vacud. aPl'rlaOalhﬁl %%Vblg’ﬁiédr@i gqsdrfaﬁ%&fdoﬂﬂPSC@@tﬁuﬂE elu{\/@ G3h methylene
(+) mz 218.8 (Mtl) detected. [00385] Step 2

chloriRteefptiowtd by aosfoh(tmmsc\ftl‘éc@meydunt v aqueods N214()H (I'h2 second eluant
nmet hox hox i m dazoy.i ridm3-y
wes GUIRGTH 81 3R HoyPrige: it RO R0 ) MRS () mz 218.8
tyl 4 am no- 3-fl uor opi peri.di ne-I|-carboxyl ate
MJFbedeBeA??d g, 0.18 mml) was conbined with
[003%]( 7- ( 28tept hog2iet hokgpamatiataz o[ of, 2- dtip)tertdhuryi3- v I3} fuirnel-(2-(7-(2-

I|n-8-yI t_rlfluoromethane uI,fo ate (Stes IA, | D
AXYE 1 g Jpiperighine-L-carboxylate: (cis)-

er o7 %@%iw@l&}!@?&@&%ﬂygﬂ% (900508400, 014 B\ ¥hmbined it

2-(7-(2-arttectyahbiy)inoidaen € 2 (Qpytidin Yy )quapiased W tthﬂﬁdrgﬂjﬂthanesulfonate
and heated to reflux for 16 hours. The reaction

(Step@ole% edD:dl-9Gn d0-hd mrape rslcaqmzqslu@&ﬂﬁbdo&ﬁ‘@ 10 ]&5’ 1@@101) BINAP-

o AR aFhth' B PS8R £ PRS0 e s

treated with toluene (0.75 mL), degassed with argon and heated to reflux for 16 hours. The

PSS

reaction was cooled, diluted with CHCl; 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-y1}-2-(7-(2-

methoxyethoxy)imidazo[1.2-a|pyridin-3-yl)quinolin-8-amine: (cis)-tert-Butyl 3-ﬂu0r0-4—(2;(7-
(2-methoxyethoxy)imidazof1,2-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



product (82 ng). M5 ESI (+) mz 536.1 (M+l) detected.
[ 00386] Step 2F. Preparation of

WOR008/13433 f | uor opi peri di n-4-vD 2-f7-f2- PCT/US2008/058395
met hoxyet hoxy) i m dazo[ 1. 2- al pyri di n-3-yl ) qunol i n- 8- am
ne : (cis)-tert- Butyl 3-fluogp-4-(2-(7-

hydrige UGS AOSHOR Jein Bl A2- raht B pRpRHE Ve sfrred at ambien

tempel%ﬁfr@?&y L‘-aﬁtflrg Othgégoﬂoengaég 3n"Rld. Tﬁér%ﬁcﬁé%ﬁsepe égolved and re-
he solution was treated with 4 Mydrogen

concartttatedi filem iMe@H akae én(ed. BES nraterial was puniindd) by sThea gl xhnw[rmtography,

el B B oMbtk ot S BTNt e drSEi oA tp me).
NME 360 4% fggegg%faf%?@ gég e)t Qreqs L ImES. OST(EI &}Hgai &f g@' 110), 7.38-7.29

was puri [ "chriomatdgr ap
(m, I\H)t .08 GE NI A2 3, Ik/HDrd) sfeﬁﬁyl(ngaemm 80 (& m)pmsaefd,the 49 Hz, 1H),

4269 Bl 2B B 8Fh 78 4o T po o6 B8 i 145 52 ot T 3,48 (s, 310,
g 88 P o 98 il e m

1.81-11y7,(md 185- U3(9.20m, 2H)., 3.87-3.78 (m 2H), 3.79-3.69
(m IH), 3.54-3.42 (m I 348 (s 3H),, 3.27-3.18
(m IH, 3.04-2.87 (dd, 3 (t, IH), 2.17-2.09
(m IH 5 2.00-1.86 (brd IH) 1 1-1.67 (m IH),
1.30-1.22 (m IH. Exanple 32 &@H
8-f (transV3-fl uoropi peri dijNw 4-yl axy
")-2-("7-(tetrahydro-2
a] pyri dm 3-vOqui nol ui @
(transVbenzyl 4-f2- @oroqw nol’i n< 8-yl oxy) - 3-
fl uor opi peri di ne- rboxyl ate [00388] Step I A
Preparation of ftrafs\vtert - but yl
8 fttauiOF Dfldofopiveridin- 4y ixy)y-D gxyYiepbipgiro-dHREyran-4-yloxy)imidazo[1.2-
1-carboxylate : To a sol ution of qU| nolin-8-ol (3.50
g, 24.1 mol) in 60 ré . SICHHWAAC cesi um car bonat e

' 3.6 g, 72. 3 | foII ‘_ b cis) - tent ) )
[003 ﬁfl uorIo 4. B akati ? ¥)l:§c”slu (1'20 oroé(mnolm8vloxv)3

ﬂuoroﬁgéﬂ&ﬁﬁ&haiaﬂ)o&&aﬁ# g, 27.7 mml) The react| on mxture
was heated In a 100 OC sand bath and stirred 20 hours.
[0038%]e r eaBied on 1A xt drepargtionc oaifed (franfisteri-butyl  3-fluoro-4-(quinolin-8-

o SRS A" 50 AR SR BRI (L8PS, M 0

DMF8s &ddd e i@s cﬁonhﬁt'e?gS 81, $2. B'n@tﬁolg ei*oll()ﬁb@bﬁ?ﬁs)gt%bu%ﬁ] 3-fluoro-4-
DCM Et OAc until the product el uted

(met]@d}tﬂlﬁhﬂé&)’)pﬁprr@mel @arbaxbdate t(82¢ - 2f7yA mmol). The reaction mixture was
heateﬁ in aLi%E)QJC Sa.glg léat?l and Stlrred 20 hours. The reaction mixture was cooled to ambient

xy)im dazori . 2-

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-§-
yloxy)piperidine-1-carboxylate (0.701 g, 2.027m-m_01, 42 % yield). LC/MS ESI (+) m/z 347
(M+1) detected.

[00389] Step 1B: Preparation of 8-((trans)-3-fluoropiperidin-4-vloxy)quinoline

dihydrochloride: To a solution of (trans)-tert-butyl 3-fluoro-4-(quinolin-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



yl oxy) pi peri di ne-| -carboxylate (0.701 g, 2.02 nmol,
42 %yield). LCM ESI (+) mlz 347 (M+l) detected.
WO 0®3834325t ep | B: Preparation of PCT/US2008/058395
8- ((trans)-3-fl uoropiperidin-4-yl oxy)quinoline
di hvdrochloride : To a sol ut(x); pn of (trans)-tert- butyl

concgrglta,!ge%gr 3 geél?%%;lldgﬁif%lég%vme“ d e C?l{.;ﬁ g ﬁmon was added

drop\(vfsé b? gﬁlnoﬁ gl%'(l gﬁ)t %k)ch%tﬂﬁ?%ﬁgg%Oh%gﬁWW HCl in ether in

500 i etler] tau&@g@mpmtmat €fhe sblids wesLisblated byelSlirdtien thasugh a medivm
di ssolved in and thi s sal ut |tgn was added

pore glagpiitsd ﬁb‘?ﬂféd’éﬁ fpr%ng Falere FrpElpthe THE R dwtr%aeﬁ.nﬁ@%ure rinsed with

LLi
R I o
(6.6 Qy 21 irhmmgt aso4 sbhd @ulgdsh avagaged Wifloue ﬁgﬂasspuhﬁbﬁttcmdm the next step.

unnel by forci ng{§ol vent through the frit with
LCM$E§6@@W|§@@§§M+ ) detgefed with ether, and dried in

[003%]3?;"? t§tegl * Preparation of (trans 1_3-fluoro-4-(quinolin-8-ylox

1- carab%@keochher igdey (€C 6s@uticl m’ms (trafis)3B -8 ebogipehidialt-yWesy)quinoline
use

wi thout further purification in the next step

L G L 388l DCM was
Pr.e t
added SeplrRbpRpefBts AT 05T s s deacton dpisgyg o simed 15

mmutes-ﬁ@ Oa?COtHéﬁ:vﬁE@ﬂn@& 't@ﬁlnﬁfent temperature and stirred another 16 hours. Water was

((trans) 3-fl uoropiperidin | oxy) qui nol i ne
addedyi amgl dhomiv tore wias (@asied Wlm@@Mmﬁe) comlgnemtl(aﬁa wergriried (Na;SOx),

Steri A SORRPBPERat6° (08 T PUoged SRaDIh Eor iopeadffpaded with 41

hexaﬁ@s@i‘ﬁl%c%ﬁ atidi J00ed L Fhusit | h&Scalicht R 1 e dedifle) to give
anbi ent tenperature and stirred another 16 hours.

(tran§)éttearyl\iafuerdeieGiuinmdia- 8—hlexyt)pmeudmewasarbwtyﬂac (%4 g 3.67 mmol, 51.01

%Yimseeirr&gl cMgbdhg@ﬁ@ e ggté\d\ﬂ%n%t g \(/vaszgl?fl) fied on

lica (1B
[003§1<Jet at egtg dlIgOPfe etual

vloxexiaokise ledtidé: adet at 6) °C oso@mtm of r(anass)-ktmayly B-fluoro-4- -(quinolin-8-
r o-4- (.qui nolin-8-yl ox i peridme-| -car boxyl at
yloxs)pipsgne ARG (1815 Ao S IURED o SDamhrCEITH SN2 ApEy MeOH was

o 1]

wdde TR rERY AICGPRan TX Se) I?O‘?@%%zy@%?%%%“@% Aiguge s stimed 20

minuted| Mien @hdtheld 215{4250)/1111@;)3@1% RO 77 e mhx oxiCPB A wavadied (@)&1 77 % max.
sol ution of _& ans))‘ benzyl 3-fluoro-4-(quinol m 8-

mCPRro kL3 bigh&r ¥ttt} cdMsdRydtionempdury yas stigel dgpinufes, warmed to
<% 4
amblgﬁtig%png g d gsarrga'#@ 3‘2@@3@%@@9 guc% i"B%s cJBEER d ‘rt‘z Another 2

1 ons on m xture was stirred
equivalents of 77 % max. mCPBA was added in 4 equal portions, and the reaction mixture was

iperidine-

warmed to ambient temperature and stirred an additional 1.5 hours. The reaction mixture was
cooled to 0 °C, and saturated Na;S,0; was added, followed by .saturated NaHCO;. The
mixture was stirred 10 minutes, then warmed to ambient temperature and stirred another 30
minutes. Solid NaCl was added, and the mixture was extracted with CHCl;. The combined
extracts were dried (NapSO,), filtered, concentrated, and dried in vacuo to give 8-((trans)-1-
(benzyloxycarbonyl)-3-fluoropiperidin-4-yloxy)quinoline 1-oxide (1.0 g, 2.52 mmol, 96.0 %

yield), which was used without further purification in the next step.



m nutes, then another 2 X 250 ng portions of 77 % max.
NCPBA was added (total 77 % max. nCPBA (1.51 g, 6.57
WOoneB)24323The reaction m xture was stirred 10 nPCIUS208/058395
warmed to anbi ent tenperature, and stirred another 3
hours, after which it was cogjged to 0 OC Another 2

ui val nts
00338t i on P andF t hi

fluor JJl'DUI.‘I@ﬁle tleémﬁfaw eT@@Cb §C§ b&l[lﬁ‘&l @fl4 ‘fﬁg_qlltll EN’E} toiueﬁe WaS added neat

AoUrs. The reaction m xture was cooled to O 0C, and
POCEatOud 6t mﬂi 3\&2 %ﬁbl}asT]&dn&duorf olixtowewabyarsed b atbiknt temperature,

st RIS A ITER EoRE TP S SRR 1 B arot B Iggrearbonyl)--

ﬂuorgt)< L &-d- ycig;{%r)ﬂu%@gw Y\%%hqu? apd Iﬁlﬁ@l? B XbYhe 1Vﬁ§MF toluene was

racted w |ned extfacts were dried
addedNa@B0s¢ by fsitihgr ®dthe ceavtion tniatuee] , and rthle deacBoh pmxtwecwas heated in a

gi ye ((tra enzyl car hon -3-fluoro
110 gﬁgp@pﬂoﬁaﬂi@n Si%‘%‘ Fﬂoﬁ?‘ﬁé 11 F?i’éﬂ?lly gire Va520qp} fo ambient

temp%gmg? %0y LgdD) dr%ﬁ\@ﬁg by m qge/%%ﬁ!%t%%?%a%ﬂfé%‘xmre The mixture was

purification I e next s
st1rrdarﬂpm1raﬁ¢spﬂ1eﬁfexfrﬁ¢t6m sﬁth@@])z/[ ghd the combined extracts were dried (Na;SOy),

chlorqu|noI|n yl oxy)-3- flyoropjperidin
ﬁlterid @aﬁw@mna@@ The cands s @J&ﬁa@ oBiltsp 28l (Riothee 405, loaded with 12:1
I a 6
hexa.%g: etfri)ga%:t%l{ﬁgeﬁmh% ?’gg IH_E Eheﬁ%?adltglgr. ?baﬁblméeﬁ(taﬁes%]thme ate) to give

(trant)elﬁemylamqaa:mcﬁ-bqum@lm 8erdnym43tfhmrolﬁpﬁ1d1ﬂi@n~cmtcﬁdtet 0.963 g, 1.36
0C. A solution of ng>< B%L oxycar bonyl ) - 3-
mmafl) Yof Ypyipd) peie HEUP.y @,‘;’@hﬁaw ﬁéS Moty detegted.0a” g

[003%;]62 M1 B abaitnTor 18- FWG:4.8L580

araiion
opw S€ b

pyrafi-83G6:H0iiTh26] LD waRlife 3l gdinolné@dihi€odilosded bat h and
stirred for 1 hours. T e reactlon mxture was -cool ed

[00394] anbi 8isp t &hAper Bicnise O -pyran-4-yloxy)imidazof1.2-

6 b L 2 SR BT Sl L4 M

2H-pyPHA-BEF ;ﬁ%&e&ﬁ@tﬁeﬁh@k&t%bﬁ aviENEPSI4) m/£ 219 evied) detéufﬂai

concentrated. The crude was purifi ed on sili ca ge
[0039& ot agStep(ﬁ; Plrcra!dam)nvmft(h'aﬂsabt Ay 6 el g :
rrL

Prepared

| | fl
accorAd' lth”t& *lh@ gﬁh@’ hé%dsfgy %‘)p‘l%il 731!&% g?'eﬁ&’gxgg Z; Ehgragy(?‘gg@{-pyran -4~

yloxﬁ)ﬁm@ﬁﬁ[lQ@]pymimnélﬁ phek ) ofl €t-Eetethox @9 Jmidazo[ 1,2-a]pyridine and
Preparati on of

(trang)-bopeyla trg-ghioremyinglingdsylon-Z-Aporpinesidine- -cabexye ip-Page of 2.8-

R e TR o) s M E A

7-ftetrahvdro- 2H pyran- 4- E:kmyl)eBm dazori . 2-

Qi
A 0"
NS
T

vloxy)auinoline

-3-fluoropiperidin-4-

[00396]  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.



aj pyridine : Prepared according to the procedure for
Exanple 1, Steps IA-C, using tetrahydro- 2H pyran-4-ol

wo pooplizuses of 2- net hoxyet hanol . M5 APCl (+) m zPQI/BS2008/058395
(Mtl) detected. [00395] Step 2B: Preparation of
ftranstenzyI 3-fluoro-4-r2-fs
7- (' tetrahvdro-2H pyran-4-

yl oxy”i mi dazori ~- aj pyri ddi*=3mmgdtnol i n-
-yl oxyl pi peri di ne-1-carboxyl ate : Prepared according

to the procedure used for Exanple\E;gﬁtep D, using

7- (tetrahydro-2H pyran- 4- zo[ |, 2-a] pyridi ne
in place of 7-(2-nEth9§Z§? y.dazo[ |, 2-a] pyri di ne
and (trans)-benzyl 0" N\e= P

4- (2-chl oroqui nol i n—8s yl oxy) - 3=f I"lor opi peri di ne-1-carb
oxylate in place of~2/ 8- dibronoquinoline. M5 APCI (+)
niz 597 N%I) detected Exa

-yl) - - 8 (Yt rans) 3 fI Uﬁr om ﬁ)?flﬁl n-@ yI oxy) qU| noI I ne

[ 00396] Prepared acc cedure of Exanple

[003 usi P@psrkd boRr @Ry terefRoldutd o PERESHI062, -tetrahydrofuran-
?ﬂetrahydro 2H-apyran¥4 olehﬂ APC(I) (+) mz usmgﬁ-) y oy CroTEn

3-ol vheplecst afdetEabydpt-2H3yrBv-4-pL The title compound was 1solated as a 1:1 mixture of
ansV3- F ridi 2:(7-((R)-tetrahydrof ur
diastefromers) W&l F*ﬁ 1429 +§\?g¥? n‘ 3-y pqui nol i ne

[00397] Prepared accordi Ngdy9pikR§ procedure of Exanple
32, using (R)-tetrahydrofuran- 3-ol in place of

tetrahydro- 2H pyran-4-ol. The titH ound was
isolated as a 1:1 mixture of diasterebners. M5 APCl

(+) mz 449 (M) detect \ Exa e 35 8-(Ytrans)-3
- Fl uor opi peri di n- 4- gq}l bX SVt et r ahydr of uran- 3
-yl oxyii mdazo 1, 2-a- d| ) qui nol i ne [ 00398]

Prepared according che procedure of Exanple 32,
using (S)- tetrahydro uran- 3-ol in place of

'ﬂpﬁﬁl%gﬁlhﬂ?d%zgﬁ%}a]midm-
APCI (+) mz 449 (M) detyegtiedlinExanpl e 36

2-r2-f7-(2-nmet hoxyenoxy) i m dazo[ |, 2-al pyridin-3-v
- [003%ui nol Rreparpd @ngréngmg(qhq precedure of Example 32, using (S)—tetrahydrofuran—

3-ol in place of tetrahydro-2H-pyran-4-ol. The title compounds was isolated as a 1:1 mixture
of trans diastereomers. MS APCI (+) m/z 449 (M+1) detected.

Example 36
HZN\L
R Q
N
> / TS
MeO e

2-(2-(7-(2-methoxyethoxy)imidazo[1.2-a]pyridin-3-yl)quinolin-8-yloxy)ethanamine
{00399} To 2-(7-(2-methoxyethoxy)inmdazo[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, (.18 mmol), t-butylammonium iodide (3 mg) and cesium

hydroxide hydrate (50 mg, 0.30 mmol). The reaction mixture was stirred overnight, then dilute



[00399] To 2-(7-(2-nethoxyethoxy)im dazo[l
52-a]ryridin-3-yl)quinolin-8-ol (50 ng, 0.15 mmol) in
woRrMs(313ed.) was added 4 angstrom nol ecul ar si eREBUSRD08/058395
g), tert-butyl 2- bronoethylcarbamate (40 ng, 0.18
mol ), t-butyl anmoni um i odi d@ % (3 mg) and cesium
O mmpl ). The reactiaqn

dr oxi de hb/dr ate (50
with QAR OA0 ST DGt Gy The GRECOBHE ML CSUREF BOBABIRAC. The
comb@g%i&cgﬂilﬁ e{g::%?rﬁ g €d ?qu %@)u)c‘ lﬂall@}éer%g aﬂmigt?oen%gﬁtfﬁ% ﬁ‘)dgl% Ellﬁde N-Boc-
proteCiNd 456M)ct, fol Whigheslas mﬁéd CID(DMS O &dl)ethdt DFYi (I emty.uddis mixture was
N- Bocprot ected product, to which was added DCM (.1 ni)
stirregnfpr THh miputes) adrihen fpsQeaiaictas The [ ehaee e Bwified by silica gol

chroxgiztg J#aﬁlz)& aegﬁ{ufﬁl h ?&é@ﬁﬁ%ﬁ%ﬁnﬁf 24 r@gﬁfﬁ i)d#) ﬁrﬁﬁlgie V‘%Ah? ﬁesued product

(20 W(M@&BX%@NW) dotedi@l.provi de the desired
product (20 ng). APCl (+) nlz 379 2 (Mtl) detected.

Exanpl e 37 2-(7- et hyl i m desastnle3 ]pyr|d|n3yl) 8- ((

' )-3-fluoropiperidin-4-yl oxy) qui r;:oll e [00400] 1.
Preparation of 2-(7-ethylimdazo[l pyridi n- 3-yl

) qui nol i n-8-0l [00401] jep 1A Pry tion of
7-ethylim dazo[ 1. 2-a] py¥i di ne : mxture of 4-

et hyl pyri di n-2-am ne j{ 3.21™¢ ol ), and -
chl or oacet al dehyde/‘(ﬁ/0 aqu ution, 2.6 n, 10.5

ol ) in EtOH (10‘'mM) was re xed vigorously for 12

hOYLShylibNeatdf BOL] AR dTh KLY 8- 5L ORGSR th.4 oline

resrdue was SuSpended 1 n saturated agueous sodrum
[00400]car bohaPle sration ol 7-¢thelimidaeolls?- idines - inolin-8-ol

extract hCHCl and Ec_ad h onblned
10048y SRt HAc BRSOl o g 2] g e apige of 4

ethylgg@ﬁﬁ Q&P@,&@gs a f/lgfslgoushgi (ﬁ}é&ﬁg&% ?g’;’aﬂﬁ%%&u@m solution, 2.6

ml, 1(()l\ﬂ+h1)ncﬂ)3trEEt(Ed (10 80162} r&hﬁ:ﬁd WBiordUsep it dli ltr0fThe reaction mixture
8(benzy|ox) 2(7 et hyl i m dazo[ . 1. 2-al pyri di n- 3-
was m@mﬁq}p@,r@l tha 1R5idug, Was suspended in saturated aqueous sodium bicarbonate

solutt?neml g?sz%itﬁﬁ @r]a?)égdr 18§ v&1ﬂbz &‘%]?@& gxgp %é(ﬁm?l %r)\d the combined

benzy orqu|no Ine

orgafiOtex&atty mvaar&maiabeer( BIagsmg filteGed? andr@bhcenpalctiaidi afdrd the desired
acet at e , 0.40

prodécéd akEs{8% b rwapm@pmul éyp Médﬁhm/@ b§7 % 4%+h}gietected

00403120 TR 1B o Py

yDquirRAgki Amixhitk WF §- m@iﬂhzbt[eg a\]p;,trmﬂ@(tlelr& g,@((% ﬁﬁﬁcﬁjj 8- benzyloxy-z-
' with CH2d and Et OAc, and the conbi ned organic

chloresteinalines(2wet & &G Buinad ) aotassiR®arbdniatet @r23dg, dife mmol), palladium (1I)
acetaf 303 hE 20 86 iRl s helR enylphosphine)palladivm (0) (466 mg, 0.40 mmol),

1,4-dioxane (33 ml) and water (0.33 ml) was heated under a nitrogen atmosphere overnight.

The reaction mixture was diluted with water, extracted with CH,Cl; and EtOAc, and the
combined organic extracts were dried over NazSQOyq, ﬁlfered and concentrated to afford the
desired prdduct (3.45 g) as a solid. MS APCI (+) m/z 380.2 (M+1} detected.

[00403] ridin-3-yl)quinolin-8-ol: A

suspension of 8-(benzyloxy)-2-(7-ethylimidazo|[1,2-a]pyridin-3-yl)quinoline (3.06 g, 8.06
mimol), Pearlman’s catalyst (20% wt Pd, 283 mg} and ammonium formate (5.08 g, 80.6 mmol)
in MeOH (50 ml) was degassed under nitrogen and heated at 80 °C for three hours, followed by



desired product (3.45 g) as a solid. M5 APCI (+) niz

380.2 (M+Hl) detected. [00403] Step 1C Preparation of
wQ@2qo8/1242hyl i m dazo[ 1.2-al pyridin-3-yl )qui noPCi/US2008/058395

. A suspensi on of

8- (benzyl oxy)-2-(7-ethylimdggo[l, 2-a] pyridin- 3 yl) qui

stimag l %gg%ﬁﬁ%tagwa oafﬁ%}tu efp%?iﬁtbﬁnngglt)%n%gvtval déngo excess water
and eﬁ@é&ed %ﬂib@ﬂébﬁoaﬁﬁ Ltag. degassibindtndefanitl @A weRd dried over

heated at 80 C for three hours, followed bystirring at
Na;¥hbi hered eapér aoneentragodr lThghtCI‘lldEherCbEttW@ﬁ pundiagr by silica  gel

chvoliApeBPbAcIv s ST ST R e PO e o e lig material and

desired ﬁfod‘ﬂ@t 5% misdvhleSrRdeamthigQNeaRE bakRE! reI&ﬁmCJdﬂQEmns and refluxed
product was purified by silica gel chronmatography

for f¢wl howirn dhairedetivg OHXOEE Glas ):Jom@d antb exdesa writsrtand extrheted with CHyCl,
arti mat.er i and desi red uct. . Thj Xt ure
and GEe B P vig o Bry g SrAG O] M| P RS concentrated
to affd tﬁeeﬁﬂléi&ﬁﬁ Y (7088815 yield)Bis28RGH] O HP@I Hf&%nﬁﬂ@z@o 3 (M+1)
poured I nto excess water and extracted wth
deted®dOAc. The comnbi ned organic extracts were dried over

284, filtere
[004 rrpoun% P?é)8 FeASe 1

%kﬁ;sg@g 4?’%16%}%#?%1?}1??@&%& ?é}g:r%%ﬁ%‘% f]?l@ péécegw ﬁ%g&%ﬂﬂe 16, using

(ms)ftd:rubmgb Bﬁhmrcﬂm(m@ﬂwﬂmﬁyjaﬂuxy)pipenéme eraeh:ImyMb mcs evedofitert-butyl 2-
the procedyre for Exanple
((metlgisg%fo{ljgp}g)g@{lwl)morphohne-él carboxylate and %-(7-ethyhmldazo[1,2-a]pyr1dm-3-
. | '
yl)qulif%cfllpr)]l g@g iy er%&? %E’F‘ )g? ﬂ‘%){l{o%gt}@kﬁﬁﬁfdgﬁd’ﬁﬁ AFH AL Rfufrolin-8-ol.
MS APCEtHwh/s3b1 anM-ay yipreeetlyl ) o f hol i ne- 4- car boxyl ate
and 2-(7-ethylimdazo[l ,2-a] pyrldln 3- _
yl)quinolin-8-ol in pl acdxsmple 38

2-(7-(2-nmet hoxyet hoxy)i m dazo[ |, 2- a&‘F@j/n 3-yl)quino

l[in-8-0l. M5 APCI (+) mz 391.2 (M+ )Y delect ed.
Exanpl e 38 8-((trans)-?>- quoro
- 1- net hyl pi peri di n-4-y

7-(2- nethoxyethoxy)lntigéé
3-vDqui nol i ne [ 00405
8-((trans)-3-fluor reridin- 4>yl oXy
met hoxyet hoxy) nigazo[l, 2-a] pyri di n- 3- yl ) qui nol i ne.

(Exanple 20 185 g, 0. 42 mml) in CH2A 2 (5 ml) was

S— i pperilirg4vlloxya 2967 (B-roethestyethox 9)imidalg[1.2-a]pyridin-
follomed by acetlc acid SS% h 51 nmol) and sodi um
triacet oxybor ohydride (239DDOMNS7" b1y The nixture

[00405] To a solution of 8-((trans)-3-fluoropiperidin-4-yloxy)-2-(7-(2-

a

methoxyethoxy)imidazo[ 1,2-a]pyridin-3-yl)quinoline (Example 20; 185 mg, 0.42 mmol) in
CH,Cl, (5 mL) was added formaldehyde (316 pl., 37% in water, 4.2 mmol) followed by acetic
acid (30 uL, 0.51 mmol) and sodium triacetoxyborohydride (270 mg, 1.27 mmol). The mixture
was stirred vigorously at ambient temperature for 48 hours, then treated with 10% aq. K,CO4
(20 mL) and stirred for 10 minutes. The mixture was extracted with CH»Cl,, 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 CHCl; (5§ mL) and treated with 4N

HCl/dioxane (2 mL). After stirring for 20 minutes at ambient temperature the mixture was



was stirred vigorously at anmbient tenperature for 48

hours, then treated with 10% aq. K2CO3 (20 nlL) and
waeisnz@2d or 10 minutes. The mixture was extr aRCBUSU08/058395

CH2d 2, and the conbi ned organi ¢ phases were washed

wth brine, dried over Na2SQ§g filtered and

concEgfHiih it BREES GP BYTS Wb gk e Canikdfie if ot 19 provide 136
me (63 MHRAD oS Y IPH: AR Hrnascseol wods: 2 0

and treated with 4N HCO / di oxane
detecmm) After stirring for 20 m nutes at anbi ent
tenperature the mxture sco trated. The resi due
was triturated with ether® X‘Wir’]teg ed and dried in vacuo

to provide 136 ng (61% of desi redggroduct _as the
di-HO salt as a solid. MS APCl (+) zN45T. 2 (M)

det ected. Exanple 39 - .
rl-1-ethyl-B-fluoropi pecidilp”-y| oxy**-fy-fl-nethoxyeih
oxylirrudazof| ~-ai pyridui NBv e [00406]
Prepared from 07 \==

8-((trans)-3-fl uorcrf)i peri di n-4-yl oXy)-2-(7-(2-

met hoxyet hoxy) inpdazo[ | 52-a] pyri d| n-3-yl)qui noline

according to the pro d for pl e 29
xansn-1 retli s 3stluorgpiperi 1-¥]10% -. ailk

465. 1 (I\/H) detect ed. Ex

2-("7-f2- mthoxyethoxy)lﬁﬂ@%{r}‘?&qz al pyridin-3-yl)-8-f

[00406]met hyPrbaedi di n-fe| oxy) qui ntﬁL((ﬁalS[)-G%Q)?c}plﬁrﬁbﬂ-ﬁeﬂoxy)-Z -(7-(2-
according to the procedure for_ Exanple usi ng

methpxyethgxy) mﬁé%kggﬁ)%@w ﬁﬁﬁl)&‘d]z‘]@[lpe accordmg to the procedure for Example

29, u%i%lg%]cg%léi Hﬂie iR Hﬂéx o?fc»rﬂfa.%ﬁ* rl\flg' P}ﬁ(ﬁfy@ﬁ 1%’%45-65' Ph\\/ﬁ-f) detected.
8-((trans)- 3 fI uor opi perlmxg[mlg}eyﬂooxy) 2-(7-(2-
nmet hoxyet hoxy) i m dazo[ |, 2-a] pyri di n- 3-yl )gpl noline. MS
APCI (+) mz 433.2 (MH) det ect ed. Ex@nphe 41
8- (I -ethyl pi peridin-4-yl oxy)-
"7-(2-met hoxyet hoxy)i m da i din-3-yl)quinolin
e[ 00408] Prepared accorgi . s
Exanpl e 38, using ac
f or mal dehyde. MS ‘ Mtl ) detect ed.
Exanple 42 2-f7-(2- met hoxyet hoxy)| m dazo
[1, 2-a] pyridhi-3-yl)- 8-((l -niethylpyrrolidin-3 -

2-(HQ mett oovgthoxviiinol dand 1.2-a]pyridin-3-v1)-8-( 1 -methylpiperidin-4-yloxy)quinoline

[00407] Prepared according to the procedure for Example 38, using 2-(7-(2-

methoxyethoxy)imidazo[ 1,2-a]pyridin-3-y1)-8-(piperidin-4-yloxy)quinoline (prepared as in
Example 3) in place of 8-((trans)-3-fluoropiperidin-4-yloxy)-2-(7-(2-
methoxyethoxy)imidazo[1,2-a]pyridin-3-yl)quinoline. =~ MS APCI (+) m/z 4332 (M+1)

detected.
Example 41
ISh
A \ Q
[ Y Ny
HO _— P

—0

8-(1-ethylpiperidin-4-vloxvy)-2-{ 7-{2-methoxyethoxy)imidazo[1.2-alpyridin-3-yl)quinoline



[00409] To a solution of
2-(7-(2-nmenoxyenoxy)irndazo[l, 2-a] pvridm 3-yl)quinolin
WO 30080243¢800 ng, 0.90 mmol) in anhydrous THF (BGI/IE3008/058395
wer e added at anbi ent tenperature under a nitrogen
at nosphere tri phenyl phosphi ng7 (352 rTg, 1 34 mol ),

nmet hyl pyrrolidin nmet hanol 1.34 mol i
0044 "G, W?regza&a?ré%b@x%eamec o ﬁgé%ﬂw acptidehyde in
t t y tenperature
Plac e N e g S ar Nl gt ereratur e
treated with saturated adiremsled?di um bi car bonat e
solution (20 nL) and extracted with Cl 2 and Et OAc.
The conbi ned organic extracts were gejed over
anhydrous Na SO4, filtered and condentirated to afford
the crude product. The crude productywas purified by
col utm chr omat ography on silica gel {elution with 10%
MeOHyCH2Cl 2) to afford pgrtijally pyrified product.
This material was purifjiie gel
chr omat ogr aphy (el utg ¥th .10% H3/ MeOH CH 2d 2)
to provide the titl& conpound ng, 9 %yield) as
a solid. Ms ESI (+) z 433.2 (MH) det ect ed. Exanpl e
43 - 2-(7-(2-nmethox hoxy) i m dazo
[1. 2 a] pyrlhdln 3- yI‘ N-f 4- msthyldpl perldln 4-yl)
thomwg ‘-,‘ g &l Fme

olid_in-3-

t ert but yI 4( 2 (7- f2 nmet hoxyet. hqx ) |mdazor | 2-

al ryridin-3-yl)quinol nenylplperldine | -
r boxy ! R -
[004@61 e’r@faeso ttga%ecgg e zﬁ@g@ﬁtbgw%&)@aﬁ?@mﬁ@ 413 -y1)quinolin-8
ol (340 atg, 0@04nmet)h1ylapln3plmusdﬂﬂ§{15 md)werk yt dddeat (aBdri¢h tetddeatnre under a

et 014Q217 n._place of (c tert-butyl
nitrogere MERGHOR tephspY Bhp&}eweﬁ%aﬂb%x;ﬁ%t o (Aperthylpyrolidin3-yD)

ettt 055 st Mot s AT ek R, (TRPRAL A Rpmod. The

react{ohdnint@t dspiiped |adarnb14anwle)rqnaramb und&- Iﬁm) g&m athEIﬂjeﬁer @sd:mlght The
_accordi n%@to t he procedure for rrgl e 31 5 Step 2
mixtysivey teafed vt saturated 2qpeoug zoqiiﬁnﬂaw P Wﬂﬁl’d@%’{@ and extracted

with SLEIHA SIGc Mo R i cxmmets pess dried ey NeaSO
ﬁlteré%énd%ﬂ%ﬂtr;@bd?toﬁ&ffbﬁ the Erulﬁ_be lj[.Eodch) "l(“ltleg crifde %)ré&lcﬁmrﬁéas purified by
columpychromatograpy 9n ﬁﬂg:asgerhz(slurlpp vstﬂv 1@%& MW%%M@ afford partially
‘pur1f%d3pr% d?%ug'ﬁ)a ridl \%ecl)s ﬁ"un ed(by sﬂ?c@ge?ch%o%%o%ra%%y %56 tmg'_gwth 10% 7N

NH3/MeOH/CH,CL) to prov1de the title compound (34.2 mg, 9 % yield) as a solid. MS ESI

(+) m/z 433.2 (M+1) detected.

Example 43
N
7 HN>CNH
[ NN
///O — ~

—0
2-(7-(2-methoxyethoxy)imidazo[ 1.2-a]pyridin-3-v1)-N-(4-methvlpiperidin-4-vl)quinolin-8-

amine



3.43-3.30 (m 4H), 2.57-2.46 (m 2H), 2.1 1-1.99 (m
2H), 1.59 (s, 3H). Ms APCl (+) mz 432.0 (M)
waleiogaeeed ' Exanple 44 PCT/US2008/058395
8- (ftrans)-3-fluoropiperidin-4-yloxy)-2-(7-(pyridin-3-
yl)imdazo[ 1. 2-a] pyridin-3-ykgq |||noI ui e [00412] Step
1

. Preparati,on of b A
[OO‘@HI ut i og (Bt 44- Hesneralidy QX
a]nvﬂmﬁlﬁvmmn@nﬁ%ﬁhﬁﬁ&ﬂ ﬁie%mgé‘n&é@%cwboﬁ%@o lPiepared according the

solution, I.83 mM5 I4.45 mol) 1 n absolute ethanol
procg@ur&iariExamgpte 3l fStapcid lmeg tdr2-bintyl Assminmd-raétbylpaietidined -carboxylate

ey W et W abe AT Bp rtier P eRobh Aedued gopiberiine-1

carbBHAE WL WS (s»rﬁpf-‘meﬁ ﬁllﬁc?été&él‘i ed aqueous

bi"carbonat e sol uti on . The resulting m xture
[0044Hs ext $taptddPtdparation rdfv2Jé\? - hnﬁfﬂ%&g@tﬂoﬁﬂﬁﬁdﬂz@hd -dllweidin-3-y1)-N-
conpi. ned. or ni.c extracts re dried over

4-methyl 2% B Rafr N, Pepgad tascsyiierly e grossare for Brample

o1, 9 el R b e thbisge T —
ylamafoi)@pmiemympbeﬂmeeucarbmgcmmd H OINR8406 M4, @’(Dyﬁ)BD 6)9 8WVEl, J =175
. (Mtl for each

Apagggef%ﬂ £]719§ta@gJ égsg@pgp M A R 4 B0 AR 10 (¢, 7= 8.3
Hz, 1@)( PYAL ﬁ'b:ﬂ(:ﬁ My '6?%2@30{}@35?@@2%@ Ailé?myﬁoﬁ)s%%’&ﬁsﬂ:?ﬁ3 45 (s, 3H),

pot assi unmi‘carb
3 43-By3rO| (Gh d13; 3.6Bardenint 280) 211 (4G gh).01.55 8, BHRINS ARCI (+) m/z 432.0
onoi m dazo[| 52-a]pyridine (0.100 g, 0.508 mml) and
@/H'Déjcefe&ﬁds(t ri phenyl phosphi ne) pal | adi um (0) (29.3 ny,
0.025 mmol) in 6.5 m of 0?111 5mxtureof
wat er : di et hyl f or mam de: aceat [ tr| | e was degassed
t horoughly under a nitrogen at &F and heated at
60 OC for 18 hours. The reaction ?E xEure was poured in
water (50 m) and extracted Mith di boromst hane and

Et OAc. The conbi ned or ganj lextracts Wwere dried over
anhydr ous sodi um sulffa éncho Yrated to afford a
solid. The solid wa ri pFed bylsj gel

chromat ography (eluting with 6% O—l—hl oroform to

8-((ehhgdiiditpigesdinedyle &lWlevﬁaﬁl—grvmﬁmdﬁﬁjﬂ@yalﬁ‘hﬂimJN@qujnoline
APClI (+) mlz 196.3 (Mtl) detected. [00414] Step C
[0041R]epar ablepnAof Preparation of 7-bromoimidazo[1.2-alpyridine: A solution of 4-

bromphedin s T e af oG and BB seiilieiots, B R caucous

solutferameh Qn1314 48 hﬁﬁ&) lﬁﬁs@lﬂt@etﬁ&idl@ 311(1?%& #HfRix&d for 12 hours, and then
yl i m dazo[1,2-a]pyridine in place o

allowed( - mn;tlnga,mbm@txgt)npemmraz@[emghtaﬁhpymaqjhonenuxture was concentrated

under reduced pressure and carefully re-suspended in saturated aqueous bicarbonate solution

eithox imidazof1.2-

F

(100 ml). The resulting mixture was extracted thoroughly with DCM and EtOAc, and the
combined organic extracts were dried over anhydrous sodium sulfate and concentrated to
afford 1.31 g of a solid. The solid was purified by silica gel chromatography (eluting with 3%
MeOH-chloroform) to afford the desired compound (0.8’08 g, 71 % yield). MS APCI (+) m/z
197.1 and 199.1 (M+1 for each isotope) detected.

[60413] i

idine: A suspension of
potassium carbonate (0.351 g, 2.54 mmol), pyridin-3-ylboronic acid (68.6 mg, 0.558 mmol), 7-
bromoimidazo[1,2-a]pyridine (0.100 g, 0.508 mmol) and tetrakis(triphenylphosphine)



[00415] Step D. Preparation of tert-butyl
trans-3-fluoro-4-f2-(7-fpyridrn-3-

W@ gosi4day of L2- alpyri di n- 3-yl ) gmmol i n- 8-yl oxy) PEpEs10ds/058395
e-l-carboxylate : A m xture of 2-(7-
(pyridin-3-yl)imdazo[l, 2- a]%yrl di n- 3-yl ) qui nol i n- 8- ol

u

0.2 .089 tert tyl _cis-3- .
paﬂaél‘ 6652 hipgsul fd;ﬁyl’g‘gfﬂ)pl ‘ﬁzrﬁgl rsféfl ot aPbok}itat emixture of

watet: @i%lgﬁﬁ/j}ii‘%nnglgi]d%dac 6%186\995 %sg% e at @gd%o% ﬁgrc a)mosphere

and ]flsatEDluait 60TRE foealdt h(oms T bet taaeuammmmmsl s q)oumd‘anemter (50 ml) and

e RS hE AL A S0 S SR v i v

enby ol SR RRORCR R BRTRTA VNS TRS g Pt by siic

gel cliiGMatcsgr }g\(eldlang h,ethdﬁ% Me©Hphioehform Y B 2oy thé @edived compound (74.1

I d). [00416 f
?"tyﬁ)ﬁﬂ)ﬁg‘é AT e E%Gﬁquﬁ_g Maetl%?;@?ﬁ?l g ( 7-(pyridin- 3-

[0041;’44' m dgfétg{;'o %r i Ldi vRHIY v quinolin-8-
‘ans- 3- =

ol: B&lel)a:ea da»m{hh 20 ﬁleppﬂ)béﬂul’c foryﬁpaamplm 81 netéhsyl DXy ) Pi g ’ﬂ-l(pyndln-3—
- car boxy ate (2 0.041 mmol ) was added to 2
yl)mmatz aleridive in @I(@ﬁ@p% - @eﬂmzsetngsﬁﬂymwg[la%awlawe

[004131° re?t\%%t s Pl Ofe 1,10

* yl)imAddzBE 2Rhvedin 26 heenylin-B-yRGM)piberidise dathyx gxter a@t irdkture of 2-(7-
wth 20% [ PA/ Chl oroform The conbi ned organi c | ayers

(pyridiereylintiderobkéralmaR8ed-yiinobinSdol{Ad: 2@@@&0&%@@ teTilutyl cis-3-

ra SR B RS PERIRI B e LI Bt B cscos

(43.6%%,004 ¢i4 Asnd) fnl DMA 07.98 11, 03890thélh @\9&5 h&@ed%q 00(°6) foM Zour. The
440. 1(Mrl )" detected. 8-rpiperidin-4-yl oxy)-

reaction- r(ﬂm;rmvmﬂ dooRdytb ambient temperature and dlluted w1th water and EtOAc. The

dazo a L di 004
comitibed SSRGS RP LT PRt o R SCBTIaRG. |1 fesidue was
purlfféﬁ%aﬁl% ar@ﬁ\%”l"ﬂcn Slutiflg Eﬁm% M%H“@S%H@h@ﬂ)m@@M to provide the
42271 ) detect ed. Exanpl e
desir8d ptfodu@t)(QZ,nng ééf”/mplyfd-)ol i di n-3- yI oxyV2- C7- (pyri di n- 3- yI
- 3- 004

m dazo] | ui nol.i ne
[004g]epara t[F"Bn of lan ol _': afj -ﬂo opiperidinsg-vloxy)-2-(/-(pyridin-3-

i d b o
whinadb UL g fUsh gggmgxﬁﬂeosl Chafednuff DR Airfioro A, (7-pyridine3-
yl)im)i!dlm[1|'13/-h]pyﬁﬁm-5y}3qah0h:[y-8l)d)oxyi)plﬁlaﬂndin@cm&:’érhmayllatex&&aﬁg, 0.041 mmol)

(945 nmml,) and. HFpyri di ne (264 nL
was 336N 10 P IRAM ot AT ESTEOE. A 12 Bt qus@ds@aw ¢t reaction was

stirreﬁ'ifélt Y Tlgur\fvﬁrcén 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

] H d
5

combined organic layers were dried over Na;SQy, 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.



stirred for 36 hours at anbient tenperature. The
reacti on was slowy quenched wth agueous sat urated
wWoReR4aedl diluted with water and DCM The r eaRCT/082008/058395
m xture was extracted wwth DCM and the conbi ned
organics layers were dried oygr Na SO4 and
concentrated to give the product _as an oil (237 ng,
23.3%vyield) [00419] Stepdixpmpleddaration of
ft ransVnapht hal en-2-yl met hyl 3-f1 uor g~45,,
ftosgl oxy')ryrrolidine- 1-carboxyl atﬁ ; l)A flask was
charged with (trans)- napht aI en-2-y yl
f boxyl ate (237 nmy,
Rl ) and DVAP (10.0

= D ! 1 ! v .
[00417:-]n'per a@Hﬁl oﬁﬂij v%.s' rlﬁﬁgte(fi ofiu.t%l@g}iﬁﬁicaﬂ_&le fe%ét 'déﬁlﬁ@ﬁﬁd prepared
luted with water and extracte
accoxﬂulg)ﬂorfs@rrqﬂ@é‘hl ™S Aper él-)\mfz 423, rll(bﬁi-l()denecthﬂz SO4 and
concentrated. The residu rified by flash col um
chr omat ogr aphy, el uting ’EEH"PJI %@ MeOH in DCMto give
the product as an oil (160 ng544% vyi eld) . [ 00420] Step

C. Preparation of (cisVnaphthal en-2-yNget hyl
3-fluoro-4-f2-(7-(pyridin- £§TE
n_

yliim dazori”-al pyridin-S: ui nol § yl oxy”pyrrolidi
W th
di n-3-yl)quinolin

N
-8-ol (97.7 ng, 0.289 mmol),

8-((did)anfhoropyris] -0 A G 2nEt @y tidin-3-yl)imidazo[ 1.2-a]pyridin-3-yl)quinoline
3-fluoro-4-(tosyloxy)pyrrolidine-I-carboxylate (160

[0041@ 0. S%tfpm"rﬁl) anﬂmws)ﬂammﬁvimﬁhvhm-ﬂuoro—4— _
a4 51 BHEGODRET 8, 5 el 9 Bten

ylmeﬂ@llle@blﬁa—Bat‘tﬁlﬁw 3qxo]ha;ceale@ WirbdkyRiA045 @pd 3t908 mmol) and HF-
conbi ned or ayers were dried over Na SO4

pyriding (264 ¢d., éﬂg% sreenty REM(17THemt, éﬁ@u@n@@wé el fepesipniypixture was

stme?S% ﬁg h%% A) éﬁfn&)cgnR%atﬁEGoﬂ?é %{eg?ﬁogle%rg[%s Fy,vﬂ_lﬁe)ucﬁje%cwﬂh agueous

saturgl%ﬁm 2 R04iRAd BB Rvddr SR TPENVRLTIRYefttion nnxture was extracted with
8-rf C|stIuoropyrroI|d|n 3-yl oxyV2-(7-(pyridin-3-

DCM, Eﬂnﬁtﬂ@wpbm@(i oggdapicp daws%wm@cﬁmedmvmbfazsm @dl agn¢antratetl to give the

3-fl -4-
pmd’(lcés"lf;ggﬂﬁﬁd %’ é(")nﬁﬂgﬁazo[l gog?pyri di n- 3-yl ) qui nol i
[004?% )y' gﬁ%}i&ms ol i dbfBalriRT DAY | i) 62 dTEn- 29r1199[ﬁv1 3-fluoro-4-

DCM was cool ed to U OC and 1m
(tosvkddﬁﬂrrro]ikherﬂi sdrboeylaters 45 tfiask eas fchargdd vxhthu(rt:sana)t—n@hthlabna ylmethyl
t hen concent

d. T
UBm-nE-ElV y{{gg%rrfaorlll ine-1-carboxylate {23'5 emg, Ef@ s ISIU‘TJ'EVAVa ?O 343 ml, 2.458
mmol) 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-methyibenzene-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;SO, 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).



preparative TLC, eluting with 15% MeOH 0. 5% NHACH i n

chloroformto give the title conpound as a film( 1.1
worgos/isseyi el d). MsS APCI (+) mz 426.2 (MH ) de@€BUSMd8/058395

Exanpl e 47

2-(3-f8-(1tans-3-fl uoropi perydi n-4-yl oxy) qui nol m 2-yl)

[004#lmjldaz o%ﬁ%?ﬁ all’Pe%ara 1brr1] oz (cY | ox}ghgnelen- -V meth?nggjoro g (51 {(7-(pyridin-3-

sk ¢ n—Tg
ylinBddzoBr 3 hynriani- P@Dhﬁhﬂhﬁn‘SWlWﬂvﬁo‘lﬁﬂm(?carboxvlate A flask was
met hoxyet hoxy)i m dazo[ | ridin-3-yl)quinoline

chargepr @p&r e?d(7a@dndmr3rgl)trmdm1s@+ mm-ﬁ m)&mr@lmfﬁ -al4 (D1 jg, 0.289

mnof TS G o BRSSOl iR ate 160 me
0. 36%@%@0@0@@&&1@@ gkh ﬁmﬁ@mﬁ DMF guug Led. 2359 m&&)o Ghe mixture

1" hour, then slowy warnmed C over 2.0 hours,
was hmed teaf (e farct hers.ethen tidnipe mthuweteaami EtQA¢. eEf he equeOns layer was

g5y ER RSB FRSRS l BE0 0 S, s
conc&ﬁbﬁ@é@ Vﬁfeere§1§9@rvﬁ{seﬂlnf-@aeb@gﬂﬁﬁug°el RARSRatMGapISX td 3fleChe desired

and the conbi ned organi ¢ phases were
prodméfﬁamgvﬁls % pelidheMendPAE (4édn/e\6é0 2NARIS(Ddictediad. m xture

s filtere ~and conc
[004 a col ofH ,..:r-_— LY 0Ky bdz(D idin-3-

yl)inﬁ%ﬁ?! oy !;:!_}_@ﬁﬁfé&[@ﬁﬁh@f‘ﬁé A%oﬁftfoﬂrgf 913 Ql:lq?htgal(: Z%Eh&thgf 3-fluoro-4-

e I compou as a solid.

(2-(THpjllin-del)yedted] 1, Eaa@midm—&»&l)qmnolm— -yloxy)pyrrohdlne-l -carboxylate (2.0
eri di n-4-yl oxy

g, GO RSy B ok D ovisa 2O 50 B G e 58§12 o T gnixture vas

4
stlrre%lqg g%]rl%% %Paﬂl@ePtg %ﬁ%ﬁ@]{a gﬁ%ﬁfel:l c%r_lti&ﬁ]tr%tggis :Fhe residue was purified by
prepafrhmw G}bmemhht]r(glamﬂi gsmm:omms% M&Oﬂ[ S]ﬁOd;M&I@fdrﬁl G:N give the title

and heated to ref The solutio
‘ ComROﬂléﬁtﬂéa f\}ﬁnt(ila 1 s, 18 visldan MS é@Cé (ﬂlm/Zﬂ@? Qfﬁ%ﬂ)) dF‘WthﬁL
portions over 1 hour. Thepls Lig9n was heat ed at

reflux for 13 hours. The Teaction m xture was cool ed
and adjusted to pH 8 with concent Fqt HAOH. The
reaction was diluted with ethyl ac:ﬁg‘, stirred for
30 mnutes then filteredN n menbr ane
(0.45 mM). The filtra 5 sqpar at ed and the aqueous
was washed with et ] onbi ned organi cs
were washed with s aturated Nad ,

J QA
dried over Na2SM™ d concentrated in vacuo to a th| ck
dark oil (19 9g). APCI (+) mz 178.1 (M+Hl) detected.

-,

HO

2-(3-(8-(trans-3 -ﬂuoroniperidin-4-vloxv)0uin01in—2-v1)imidazo[1 2-alpyridin-7-vloxy)ethanol
[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 mmol) was added CHCl, (14 mL) and the solution was cooled to -78 °C. BBr3
(1.0M in CH,Cly, 0.71 ml, 0.71 mmol) was added di0pwise 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 quenched by the addition of a saturated aqueous
NaHCOs 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 Nap;SOj.

The mixture was filtered and concentrated in vacuo and purified via column chromatography



[00424] Step IB: Preparation of

6-fluoro-2-nethyl-8-ftriisopropylsilyloxy)quinoline :
W@200B12432D- 2- et hyl qui nol i n-8-0l (19.0 g, 107 PEDU2008(658395

di ssolved i nethylene chloride (300 nL) and treated

with |Himdazole (10.9 g, 169 mol) and

(oo SRR SPYDp Ll e AL BRRF Sibgi Y hap b1S'e 02596 of the

title E@RPRInAaY A ofi@MS APFTIYWH$m/T 415 7 BACHI Ofetdbied, Ur e was
quenched w th saturat gd}SNH4CI aﬁg Is_,Icll:\par ated. The

organi c | ayer was washed Exdmpled8t h sat urated NH4C
dried over Na2SO4 and concentrated.in vacuo (35 Q).
[00425] Step 1C. Preparation of [ NH
6-fl uor o- 8- (trllsopropyIS|m, i i ne- 2-
car bal dehyde :
6- Fl uor o- 2- met hyl - 8- ('t S yl oxy) qui nol i ne
(1.76 g, 5.29 mol) I ssol gli oxane (58 ni)
and water (0.49 nm.)e The reaction was treated with

| 4 O NEELA 4 it q S Wnigaz
cool ed and f| | tered thro &lgéﬁmpaper The filtered

solids were washed with all the filtrates

[00428]r € coSepnt LAS ed’réﬂaratﬁ)QUOof Tr&ﬂadrumernmhxtqwr@hmol. 2-Amino-5-
chr omat ogr aphed on _silica eluting with a gradient

fluorgphepob b3 g Weaindswag dis 156(51}1 6N HGNES migangieated to reflux. The

solutﬁglqvg's? taShyetn A0 %bdt-ﬁ-eﬁa? ;élggﬁldloﬂmoff) ih 15%;73_0'8%011(3%\;9111 hour. The

reactldr) waslheazdlat 4t or $3hourd. & feetiohGhikiurk 8R4 26dleShRDadjusted to pH
| D: Preparation of 6-fluoro-2-f2-rnethoxw nyl V8-

8 withtoonpesisted gyiLs (i) "{/‘hq)wggtqm s dilyged: with ethyl acetate, stirred for 30 minutes

v SHELA RS RSB SRR e g D3 o

was WasHedOSih afhgl ide@a@é e%e@o@rﬂ%ﬁe%ieofg’whbs WefOkikhb® Wi satVhted NaHCO;,
KOG Bu in TH , 26.5 mml). The m xture was

saturaigd Mladuedspvarrms@a aadtypnwtlta@dpe matuy to § ghick gark oil (19 g). MS

Apcg‘(#rjliﬁ}%ﬁggé (?Vﬂ]l %ﬁ?e pyl si | yl oxy) qui nol i ne-
[00424£C arb a‘SQﬁ & b forefifbrOof 82lubrd P Riethyi8S@Ss¥REp1181vieE \quinoline: 6-

was added. The reaction was stirred at anbient
Fluotoeiﬂmrﬂaﬂwlaolimﬁ -0l @1 N0, S.07 Thmohi wau dissabesl unmﬁ]ytematohbbride (300

mL)Ieigla a&ge?% nﬂwgﬁpllié-ggg%ir gg:(iglr fg,oﬁféfurm orl) and triisopropylsilyl
trlﬂu?}d;%gtﬂeﬁféé’lﬂfcﬁmte( &?557 0 1?@' 24%6 Nﬁas:u&qua"s) ﬂn@d 8@5 ambient

, (.23
tempSraﬁJrHZﬁr IlBI) howis.9Bhg deh,cndﬂ IﬁlXﬁlTHZWEISJ quéicedHxyithl kjtyratdSBH,Cl and
1 =27 Hz, J2 = 18 I\?
sepallaée,d- Thy orggiierlaye wasi jyashis pice Wi %Wa@ﬁoﬁﬁaé.iaénf%wer 2,804 and

concditfdted in vacuo (35 2.

[00425] Step 1C:  Preparation of 6-fluoro-8-(friisopropylsilyloxy)quinoline-2-

carbaldehyde: 6-Fluoro-2-methyl-8-(triisopropylsilyloxy)quinoline (1.76 g, 5.29 mmol) was
dissolved 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 hours. The mixture was
cooled and filtered through GE/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, CDCls) § 10.19



[00427] Step 2A: Preparation of
2- cMor o- 4- (2- net hoxyethox g )pyridine: A mxture of
wWQ2@bhaees 4-nitropyridine (43.6 g, 275 mmol) apdI/US2008/058395
2- met hoxyet hanol (325 m, 425 nmmol) was cooled to 0 0OC
Pot assi um 2- et hyl propan- 27pl ate (35.7 g, 302 rmol)

o S PR 2T AP TSR 06 50,18 o 7.0

1H),eact s p 4rig oncent rat ed under reduced
i ressurgn Pq cfﬁ% ilution with 500 M of water.

[00421F]e r esBiepi ng ikt ur e Regmaraionr act eaf wi t h6-fluoro-2-(2-methoxyvinyl)-8-

i BB B GBSt S8 S (0355 &

24, 3'prrﬁﬁ§l5' rv@astcﬁss%[\%qtiﬁel"ﬁlh?lﬁﬁﬁﬂ ethAQIRPY R %ﬁd al‘l‘%aﬁﬂldropv\nse with a
(50. . +) mz 188 and 189.9 (M of each

solutuc:mbfoﬁd)K@&wmt "EHF (126164ﬂ8]265tmmoBBTh¢DnmaareaWas)wamﬁed and stmed at

(2- h
A R T T S,
2- cal%aﬂ]gglﬁegg@ %3 (4] %M?Eﬁg&%%cpm r@S (rél}_l%s'gv?gadd%g7The reaction was
stirrellOat/ amtbizh) tenmgerateter ﬁhyl:[‘r dbursaMhé Mﬁmb)wﬁsocoﬁb@ntrated in vacuo and

o O e ooy S T oo,
(4. '733%t g\ﬁ% (hbé’ﬂxﬂ{i ft%éﬁf&'bt%rta PLELAES. yag 7{*@3@%4@ 180 11), 7.23

hour's. eactioh was coo
(d, J%%@HzgﬂlHy,es %@dﬂlllwnsd{wﬁhfﬂ? P]Izmw) éml(ddqu =¥ #lz, J, = 10.2 Hz,
esulting._ s twice wth

1H), éeﬂ? (ﬁH J of12|§e1t1h;}|1i)e3 71(p éﬂ)sl I é? A8 () pﬂHl%fd i RED-

[0045"&??23?%%3% | g%ﬁar%‘%nuﬁf S%lﬁgogo :h—ﬁ%yﬂll é@o&eﬁoﬁ%ﬁfﬁg A mixture of

2-chloRy-84ritroyBidiné U8 % QVENS MendDAaringl nfediss eﬂha@ctle(gzﬂ Iﬁd9425 mmol) was
reduced pressure to yield title co ound@g
coolepty) 0 (°6) - nHOZaSiE@ @Wt)lyla@mé%@eﬂatpdé 74, was added and the

resulE FRAFSE ST sl SRIBG 40 AFIBISHD BT, e  hows.  The

reactfonyathhie Ol dstoledtrated under reduced pressure followed by dilution with 500 mi of
6- Fl uor o- 2- (2- met hoxyvi nyl ) - 8- (Prllsopr yIS|I | oxy) qu

watef. nbhd msuktmg Snigtge Gvamentjaciedswidh sdwhlpé@mc ¢ @ogibined organic

v T B oy P e o o s

com};cfuﬁa%ﬁn BQQSO' §tg?|l\LIS @ftl%ﬁb_lﬁ@ﬂpﬁ"é&ﬂ 1999 Qa+{ &f ga%hgsotope) detected.
di ssol ved in m.) and water (1.

[004218_]) ThStepéﬁ:tPimrama CEft4|-@2FladthaKV@h<ﬁvﬁmldﬁﬁ2mmnﬂ eA steady stream
of mg;rgg?rgwgsrrggsg?€§gplﬁg§hg g{gg u?e? {ngz tr?%{e IIelé g}yyre ofxg)f)rpyrldme (50.1 g,
267 ﬁ]m%q’i ,rpaagg&gw%bfg%zpmﬁb nxﬁﬂggﬂg %f @7 an@ 8R4 tetrahydrofuran

ture was’ heat [ ux ove ni ght .
(445 Thd) nfoxt 00 e mimsgex oolTed therdresulting s dégassedd minturdiewhd amlded lithium

i S 5 SR RaAR B Rl s e

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-
tert-butyl ether. The pH of the aqueous layer was adjusted to 11 with 6 N NaOH and extracted
with dichloromethane. The combined organic layers were dried over MgSQ,4 and concentrated -

under reduced pressure to yield title compound (35 g) MS APCI (+) m/z 169 (M+1) detected.



undi ssol ved solids were collected by filtration and
washed with ethyl acetate and water, then air-dried,

W@ 2008/121323 M5 APCI (+) mz 354.1 (M+l) det ect edPCT/092088958395
Step A: Preparation of f3R 4R>naphthal en-2-yl net hyl
3-fiuoro-4-(6-fluoro-2- (7-(24 met hoxyet hoxy

100434371 G e

3-yDaquibd @1%@%&1661 m% L{ Py
V)%m’%l @%?O 2 Cret hyT Sul f?r?y%y{ gl g'g?Opropylsqyloxy)qulnohne (2.5 g, 6.6

mmo‘l és.b@i%é/dl@édem(”ﬁ{:fﬁm 3 Gh1dAnAm R dr (Q%(ﬁ\ﬂg L&d 258eBiPH °C. The solution

rived from Peak 6-fl uoro- 2-
was treathd)ﬂycai\#lwwmna da]mlb]h of - fw]sblyrnednysﬁlh)zbd dﬂi-bmmhosnecﬁm(rhde (124 g,

6.99 e fRselResis THE ity daf va %Qrgfégg S0 Ehe [acties HEs Gipred at 0 °C for

20 ridMRes TG Waafh £A s\ﬁ?l%dtatt‘ SROrPC PUSES] B reaction was

The reaction was then coo edt I ent tenperature,
treatddoimithwe - hmﬂmy&h@xybpjzﬁdm»@t@mnar{ﬁ 1EtACES ﬁhmol¢an&iﬂnﬁemixmre was

heated 535 &5&%&%@%@2@?&%@%@ <855, S B fghloroform
(50 r%ﬂ)z 5%%%% gi(%jfﬂiﬁéﬁ‘% F}%‘[ @W%géﬁééﬁ%%&é&é%e solids and the

undls(sM*VB:d s3liddwtecdodldctefl Gb(_i)éfﬂfk‘iltlcﬁt apl BasHed epistt athiybicetdte and water, then

8-f (3R 4RV3- 4-yl oxyV2-f 7- ( 2-
s OO R A VDB P D) KT ResAla. y1 ) qumol (ne -

[004?@/ C U@te@?&.( gnegzr%nmlf)( ﬁql%)vfﬁght‘ﬁﬁi‘ﬁlé?g\alﬁgthtv? 3%luoro-4-(6-fluoro-2-

| ut R) - maptitmar en

(7- gZ&néﬂhU_@ieﬁw%ﬂlﬁmﬂdzbﬂr DapytidintZ-yl)quinolin-8 -Vloxv)mpendme l-carboxvlate
met hox% hoxy) i m dazo[ |, 2-a] pyri di n- 3- qui nol i n-8-y

(GR.yephipalend-Haethyd ar boxﬁrf&toe*o\‘iz(mﬂw@sul%nxlzxmeyldmﬁ Igcarboxylate
1 t f E .6
(170 O HERLP (BEitle "o St ot B 2 K 20y Siklgpro-2-7-C-

methbﬁye%mdxy)mﬁ@@b[aziaﬁiy&ﬂgmgri)quen@saﬂ (flOB 1ﬂ§ DA9r SmolN8nd Cs,COs
m xture was filtered through G- p (g removi ng the
P

(290 d‘é&l .88 pmebuweresweighed ingo pir Bagkpin engedhint }OemL of DMA. The
LS _Wer e ,wWas

| adi Jhe conbi ne sol i
reactffy B BEHEL NG o0, 00T B ORS Hepiie Bt FER: chfred to ambient
tempERRY SB118We8 BYSLUap twitl Wefedlah@BIORCOUDR: Gmbihéd 8fganic phase was
paper. The organi c phase was concentrated in vacug,

concngtatasiné vayud,| Gdlnwed| bymilash reotrato ghequhgtograptB0%-10% MeOH/DCM)

oftorfiRE i AT AROHEA B PSR <ok B0 786 (G, 95 %) MS APCI ()

m/z 69U % et sk 1 A3 Madided n di oxane. The desired product
was then |solated as the bis-HO salt. Ms APClI (+) mz

[0043185. 2 (Rfeh )B:deepartioh ofbafpmire-8403R.4R)-3-fluoropiperidin-4-yloxy)-2-(7-(2-

methoxvethoxy)imidazof1.2-ajpyridin-3-yl)guinoline: Pd/C (45 mg, 0.042 mmol) 10% wet was
added to a solution of (3R,4R)-naphthalen-2-ylmethyl 3-fluoro-4-(6-fluoro-2-(7-(2-

______

methoxyethoxy)imidazo[1,2-a]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 HCI. The mixture
was purged with Ha, 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 mlL. 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



8-((trans)-3-fl uoror

i peridin-4-yloxy)-2-(7-(pyrimdrn-5-yl)imdazo[1.2-alp
w@etoditzwd33 vDqui nol i ne [00432] Step A: Prepar ae¢DOS2908/058395

7-(pyrmidm5-yl)imdazo[L2-alpyridine : Prepared

according to the procedure feg Exanpl e 44, Step B

(4% g@#lp(gﬂﬁy%h?lrﬁéﬂ% cprg W C g%lvec{] ;% ﬂﬁ%rogcgga ERfk  Sebiect to four

equithidRe bed v B4 3loxahée pl‘ﬁfe dé:s)[r&ﬂ) BfRfukORaOhe BOFYAd as the bis-HCI salt.
trans-3-fluoro-4-C2-(7-fryrirndin-5- ybi m dazo

MS APQI @) pyeiddb 2-(BIhl0dedectofir n- 8-yl oxy) rireridine-
1- car boxyl ate: Prepared aﬁg’ﬁ"ﬁa qg to the procedures of
Exanpl e 44, steps Cto D
7-(pyrimdin-5-yl)imdazo[l, 2-a] pgLi |ne|n pl ace of
7-(pyridin-3-yl)imdazo[l, 2-a] pyrid NINB APCE (+) iz
575 (MH) detected. Step repar atiaon of :
8-fftrans)-3-fl uor y)-2-f7-('ryrrm’din
-5- ypimdazo [1, 2-@&] =gl n- inoline: To a ‘
solutlon of (trans)Npenzyl 3f|uoro4(2(7-

LA Rugroh

|n 080 . 1:1 THE: Et OH. v@@@dﬂ@ds%m/c (0.009 g,
004 ). drogen mas bubbled through the reaction
[0043\3]xture3teﬂniél t Becpaeasion | ofn 7-(pyrinaidin nidaze(1 2-alpyidinesn Prepared

o 3 s D AL PR sy oo

pyrid@IBARS6d ablll NS AH@Ig$ﬁﬂum97tmm‘e@detee&d the fi I trate
was concentrated and dried in vacuo. The resulting
[00433F]| | ds Sepe Bi ssoIBngm_@_lniDm&ZVéndrmaﬁeﬂmtbﬂr(Zdﬁ ~(pyrimidin-5-

li'ﬁs ﬁ |n ol

> afe ngrepared according
to th® bﬁfébcﬁ’t&r&@&f E}Ehmﬂﬂ? a4 r@tafﬂsttt ® t)aﬁSIﬁg Ugﬁﬁ‘irﬁﬁi‘hﬁg }@ﬁhﬁtdﬂkd)[@@ -a]pyridine
in vacuo to glvethetlt € compoun as th

in pleherqfd’r(@ghdimﬁ wlginsddAo[ 1, D—aﬂmmdgte YMDABChiDIny/z40 5 Pitil e Helpcted.
0048 §. ¢ “5tep ¢ Bréparatiof o s Fanti 3 Al dip Stk I Iy P AT primicin--
Vl)mh&a?z’&?l\/? ai ‘m 2Pl PR nd]iRs: 4- Tb X ¥dhufink 76f | (g SR b% @yﬁlﬁd}o 4-(2-(7-

azorl, 2-al pyridin-3- vDquin
(pmStrdip—Sﬂgrl)lﬁan[hﬂ-la@yrxdin-ﬁ-tyl)qnm‘dhﬁnglbxy)plpendme 1-carboxylate (0.005

& 05955 %Bﬁ lélp‘syéﬁ)%hrﬂl gﬁé%@?%%%%ﬁ%%é% P'@ng E@&@qlgf gabltm mmol).

t 4
Hydlﬁgé‘rﬁ%g dchu%gféBUSIJB%h e rQ ?%ﬁ‘é@i{ e ok ragt}]ol‘hc wa§ts§H§d under a

hydrogen balloon for 15 hours at amblent 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 vigorousl.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 dihydrochioride salt (0.002 g, 0.003 tumol, 40 % yield) as a solid. MS APCI (+) nt/z 441
(M+1) detected.



pl ace of pyridin-3-ylboronic acid. Ms APCl (+) niz 588
(M) detected. [00436] Step B: Preparation of
W@2(0g/12432h0s) - 3- f | uor opi peri di n-4-yl oxy) - 2- ( 7- f BET/US2008/058395
met hyl pyri di n- 3-vDi m dazo[ 1, 2- a] pyri di n- 3-yOqui nol i ne
: The Cbz group can be renovggl using the conditions
descri bed for Exanple 49, Ste to give the title
compound. Exanple 51 Exam;ﬁego
- 5-fluoro-8-((3R, 4R)-3-fl uor opi pergdixt - 4- yI oxyV2-f7-r2
- met hoxyet ho cy)i m dazo[ |, 2-al pyrii, 3-yl)quinoline
[00437] Prepare accordi ng g » pY Ocedure of Exanpl e
48, using 2-am no- f 0 Ql,n place of
2-am no-5-fl uor oph med is: 1. A
conmpound of gener al

L] v (1] 4 X b-30E 7 KIC J "‘ o 1

Z-R11, Z i is Oor NH p |S§z@!rjh§9r 2; hetQICZa is ab
or 6 rrenber ed heterocycliT Tl r?g opti onal |y substituted

[00438]t h on%epr AnDPepiation oofpStraimbelyeyl i 3-foro-422(Bibarteditylpyridin-3-

) slroc C|IC or b |dged he erobl cyqllc rlng system

ynelin-diviloxyipgeridine. L carboxvla u%ngparﬁoaccordmg

e i P T ORI, T e s e s

place@Rpyridini3-yibetodiRacidl BNRPBI (+)@/D)58B €M T detedtbd)) NH( | -
al kyl) - hetQICBSC(O) 16C al kyl) - hetQICB SRk
[00436doIN( | -%teP al Byl ) trgns y3-fluorainendia fi-yloxy)-2-(7-(4-

meth 15%’—3— inf _&oﬁ ifz-%'iﬁgidﬂ%&fﬁﬂﬁﬁh & "Ilﬂ% d:b% g%ﬂ?p % be'\@moved using

the conditions described for Example 49, Step C to give the title compound.

- Example 51

|
,—o//? F

5-fluoro-8-((3R.4R)-3-fluoropiperidin-4-vloxv)-2-(7-(2-methoxyethoxy)imidazo[1.2-a]pyridin-

3-yl)quinoline

[00437] Prepare according to the procedure of Example 48, using 2-amino-4-

fluorophenol in place of 2-amino-5-fluorophenol.
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cycl opropyl, C(ONRLR', CH2OH or hetAr3; R ais H F,
ad, or M; R5, R6, R7 and R8 are independently H, F
w@RgosIN3¥ Me; each RO is independently sel ectedI/U82908/058395
hal ogen, CN, CF , (I- OQalkyl, NrRaRb, -(1-6C
al kyl ) NRaRc, ORa (1-6C al kyl)&Ra [optionally
Stltut vvith am no], C(0)NR aRc, C(0)(CR
‘%&? 'RHC(O R, NHC(O) (CR nRp) NRaRc, NHC(0) NR
fRO, (1 6Cahforile Bk Foln 12l ky"- het Oyc 1, " oxo.
and C(O Q(1-6C al kyl); each IS |ndependently H or
(I -6C)al kyl ; each Rb i &{ind & H5 (1 - O al kyl,
(1-6C al kyl )OH, (3-6C)c Ard, (1-6C
fluoroal kyl) or -(1-8 w5 eachR 0
I's independently H5 (I - : | oal kyl, or
aryl ; each Re is indepeRéient Ry f+1- 5l kyT ) Treach Rf
and Rg is independently H or (1-6Cgal kydz); Rh is H CF3
(1-60Cal kyl 5 (I-6Cal kyl >(3-6C cicl oaltyl), (1-6C
al kyl) O (I- 6C al kyl) (1-6C al kyl )OH, (1-6C

al k , hetCyc4

(18 SPTFRG B D emp B i RSl (1
~al kyl) - hemssz-(RHzg -(Hetyc®), 6Z;(Hét@yd: ), R-RPor @R,

O al kyl %1 6Ca|ky|) O (I-6C alkyl), or (1-6C

al kyl ) - C]—| F- 6C) al kyl, (3-6C)cycl oal kyl, or

(1-6C al k 6C al kyl); Rmand Rn are
independeﬁt% ’Ci—’l(oclr)r2 (1-6C al kyl); Rx and Ry are

i ndependehtiCycH iot I dr 6 Gerlbeydd) het@beyRtic aind dpYiohaedudettuted with
with the atomto which they are attached forma

OB?QI@B%ygTOPPSmg Ar 1 is aryl optionally substituted
O O o) G P i Yt i
sitéiﬁ! Oﬂ[ﬂi‘%x&ﬂly'sﬁb@i@&tb@ﬂ%bhe%blﬁﬁﬁ'é RUseApwi th (1-6C) al kyl ‘

¥is (1-6C)alkyl substituted with NR'R";
lis (5-6C)cycloalkyl substituted with NR'R";
B is H, CN, OR", Ar', hetAr’, C(O)NR'R), C(0O)-hetCy<c®, C(O)NH(1-6C
alkyl)-hetCyc®, C(0)(1-6C alkyl)-hetCyc’, SR¥, SO;N(1-6C alkyl),, (1-6C alky)NR'R" or
(1-3C)alkyl;

RL R%E R® and R* are independently H, ¥, Cl, CN, Me, Et, isopropyl,
cyclopropyl, C(O)NR'R", CH,OH, or hetAr’;

R'*isIL, F, Cl, or Me;

R® R® R’ and R® are independently H, F, Cl, CN or Me;

each R’ is independently selected from halogen, CN, CF;, (1-6C)alkyl,
NRR®, -(1-6C alky)NRR®, OR? (1-6C alkyl)ORa [optionally substituted with amino],
C(O)NR’R®, C(O)CR*RY)NR’R®, NHC(O)R®, NHC(O}CR™R™NR*R®, NHC(O)NR'RS, (1-
6C alkyl)-hetAr', (1-6C alkyl)-hetCyc', oxo, and C(0)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,
CHahetAr®, (1-6C fluoroalkyl) or -(1-6C alkyl)-O-(1-6C atkyl),

each R® is independently H, (1-6C)alkyl, (3-6C)cycloalkyl, or aryl;
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het Cyc3 and het Cyc4 are independently a 5 or 6
nmenbered heterocyclic ring optionally substituted with

W@R0081243¢X 1- 6C al kyl ); het Ar 1 and het Ar2 are BCBUS2008/058395

menbered heteroaryl ring optionally substituted with
one to three groups independengly selected from

Gora, o 1 e B R PGt By and iR
het Ar 3 and,diekAnd I@Eﬁ@iﬂd@ﬂ&%ﬂ%ﬁf}gtdrxl-%c%j%lﬁg"‘Oer ed

het er oar yl hri ng; hetAr5 i1s a menber e teroaryl
ri ng opti &ia$ Hy C¥ul($+6Q)alkeld (IM6Chlkyh~3-60) aicloalkyl)a id6® alkyl)-O-(1-

ot 4B SGrAEA E, 68 plo a0 B8 g, heccyet, a-sc
2 wh [
LS SR, b e it i one or

more RO gROigIS or 3-6Calkdnpound of claim 1, wherein Ais
- O het Cyc

O ( Oy - Kot LTk AISHER- (A o1 S6AT6HMOR)
25 et i ned | aa RS ST EUPSCTICA BATRO Ayl

opt i onal | R™sund<R" are) ireldpaxideilyoHer 1-6Gmlley] RO gr oups
I ndependentl y | ected from hal ogen, -C(O QI -6C '
al kyl), (%@@ﬁﬁﬁﬂ‘?&@&ﬁ@nﬂﬂ@?f -6Galkyhnound of claim
4, wher ei t 29, ' j: i, t
one o1 movh R B R TR R WP SR e dched o o
cy@dirgpyl ridd;, -C(O) Me, and Ove. 6. A conpound as
defined in any of clains 1-5, erein hetCyc 2a
I

wh IS a
pyrrolidi @yl 15 grpeontmally substivged iwith (. PrdpC alkyl), C(Ox(1-6C

WSl Al oo i h one o oL S aroupe, 1
het COyc 2ahki€ye’ i pSwimémbdred hagrosydlit fiddivadh W bftichally substituted
fluoro group. 8. A conmpound of claiml, wherein Ais
Mﬂhk@éf@%}iﬁl afyHpr - O (het Cyc 2b),

hetCyc® and htf:tCyc4 are independently a 5 or 6 membered heterocyclic 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, OCF3, O(1-6C alkyl), O(3-6C)cycloalkyl, 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-(CHp)-hetCyc%,
or -NH-(CHa)>-hetCyc®, wherein said hetCyc®® is optionally substituted with one or more
R’ groups. '

3. A cbmpound of claim. 1, wherein A is -O-hetCyc™, -O-(CHg)-hetCycza, or -
O-(CHg)g-hetCycza, wherein séid hetCyc?® is optionally substituted vﬁth one or more R’

groups.



10

15

20

25

30

wherein said hetCyc is optionally substituted with one
or nore R groups. 9. A conpound of claim 8, wherein

wheaodyz43es 7-1 1 menbered bridged aza- or PCT/US2008/058395

di aza- heterocycle optionally substituted with one or
nore RO groups. 10. A con‘pounqgaccordi ng to any of
claims 8-9, wherein RI is selected from hal ogen,

al kyt), OA cemppund(as degedainidpy o clpims A%@%mmhet@ygz ls%ptlonaﬂy
SO onk OB RThr e BGEELERLIMG fasroi0r00 60

all@hipausd alkychl DR wherein Ais Z-R1 . 14. A
compound as defined in any of clains -13, wherein

i s sél ect ddcampntng alelaip|4, sdpeainyetCyandg mwnalbzsubfgmteﬁl with one

ST BIREES ebe bRk ORI BB Do P 658, oo e

2- pywl dyl A %oﬁ?pbhﬁ&'as defimedi @Y bny %fpdllﬁ]hm s, , wHdeinfhetCyc™ is a
conpound as defined in any of clainms_ 1-13, wherein B

pygolidim. piperidinyt emseunkoluty! cing) aptivsallynmehstiuedewits one or more R’
sel ected from - OCH2CH2OCH3 - OCH2CH2OH - OCH
' OPrOPyl), 18. A conpound of claim17, wherein B

is - QCH2CHA oud® of AlGRIMOUNKEralE Aeki @ﬂemc’a%dohewy&a is
clainms 1-13, erein Bis hetAr 2.20. A conpound of

pittesidinyl Sng sihstiniterl with & fefcegoupl f r om 2-pyridyl,

300 900 e BHOAEN il LN 3o AR Sl

vﬂﬁféuﬁ‘ @eﬁ'd hBrCyeY 9 ra)gn@ﬁmgl sﬁbﬂﬁutéd Hth oMERK Bldhe R Brdups.H or

. A conpound as défined in any y gpe of cl ains
1 229 whe Hepamypting o clim S, whdreinthetCygd st ] hmetbkiedduidged aza- or

one o met hyl or
s s bl S e s aaPBRe of
claing 1- 24 coMPSER fbc8RER: &f alfPof Haim$¥E-92RheRBn 'RQ is selected from
hydr ogen. 26. conmpound as defined in any of clains
hilogén, (Woerakyl),c@thamd -QR1-A&helkR. i s 7
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 claim 1, wherein A is Z-R'". A
14. A compound as defined in any of claims 1-13, wherein B is selected from
ORh (1-3C)alkyl, and hetAr’.
15. A compound of claim 14, wherein B is selected from —OCHZCHZOCH3,

OCH,CH,0H, -OCHz(cyclopropyl), ethyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl,

0/3\0 S ’ U OZ

16. A compound as defined in any of claims 1-13, wherein B is OR".

17. A compound of claim 16, wherein B is selected from -OCH,CH>OCH3, -

OCH,CH,0H, -OCHa(cyclopropyl),
d O/'l'?_ ‘

0/3\0/‘&

18. A compound of claim 17, wherein B is -OCH,CH>OCHj.

and

. an

19. A compound as defined in any of claims 1-13, wherein B is hetAr”.
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hydrogen. 27. A conpound of Fornula | as defined in

any one of clains 1 to 26, or a pharmaceutically
waecwepe4aki e salt thereof for use in the treat nRCE/UST008/058395

cancer. 28. A conpound of Fornula | as defined in any

one of clains 1 to 26, or a pRarmaceutically

acceptabl e salt therepf far use. in.th r.eat nent .qf .
Fbr abr s, gmneilar fEun 18] RS gl G AreR OV, 3-pyridyl, 4
p§RMRr2-peSmatytonpound of Formula | as defined in any

one of ‘clains 1 to 26, or a Eha_r maceutically

acceplabl & eahpounfief eleim 28rrehereipthisiapwidyl.cal | y

acceptabl e diluent or, carrier. 30..A.method of . _ia.
reattng AfiouiooRy o8 defiin Shyprices R LL alerein R is Hor T,
adn pist ey finpdind ak deffRATR hnRohd 6 ARBMULEA M Erein R? is H or F.

ef fective anount of a conpound of Fornula I as defiped

i n aB¢. of Actamprsind-age@lefined in guivamead elaime 4123y wherein R” is H, methyl
accegbibl e salt thereof. 31. A nethod of treating

OFP¥“8Sis in a mammal , which conprises adninistering to

sai dogammal cGnpdiRnaR Pefihéld dhyeddetAtdidmsaTU RihePdin Bach of R, RS,
compound of Forrmula | as defined in any of clains
RIa8éR® dv hyairggear maceuti cal |y acceptabl e salt thereof.

32. A _process for th reparatiqn a c ound of c| ai.my 4.
1. whPch éo?ﬁsw?cg@é:asgﬁﬁn? agyegﬁi@aaﬁg-r%fw et & end Y is
hﬂrdr g{ein Ais -NH (CH2)n(het Cyc2a), -NH (hetCyc2b),

“NHR10 or -NHR11, coupling a correspondi ng conpound

havi 2@. t he\ tenpuira off Kvenda 3 dsldefepd &s any $na of edarmed to 26, or a
p or atom wth a conmpound having the f ‘

rou rmul a

pﬁmae@itwymﬁ agcopiabls saliphqrend fesuso in fhgireapnet ORFERE ,

usi ngga pal .adj C ' ' .

pr esgﬁ'ce 0 "%g}é%@él; 86034)%%’921 ? onh(rg %ﬁ%%%p%g%ﬂ%%gk %Eg}arruﬂlfg a1 }0 26, or a
phidtetaCeBically GdeptabRGhit figréofdor use $ip dirdidagnansp Abrgis.

havi ng the Fornmula Il 11 with a conpound of the

f or mdPa R+ pharmaesusical qomposisioaswhich @mpsiass #goypend ¢lnformula I

r.esen of se, [.a co nd

- FHRIR A fu of GARE g Yo, bEA e Ry SRARY iafible it hereot, and 2
phavesitalpyideptablRelinefitBcarrek! W th a compound havi ng

the fornula Rh-OH in the

30. A method of treating cancer in a mammal, which comprises administering to
said mammal a therapeutically effective amount of a compound of Formula I as defined in
any of claims 1-26, or a pharmaceutically acceptable salt thereof.

31. A method of treating fibrosis in a mammal, which comprises administering
to said mammal é therapeutically effective amount of a compound of Formula I as defined
in any of claims 1-26, or a pharmaceutically acceptable salt thereof.

32. A process for the preparation a cdmpound of claim 1, which comprises:

(a) for'a compound of the Formula I wherein Als “NH-(CH,)n(hetCyc®®), -NH-
(hetCyc™), -NHR'® or -NHR"!, coupling a corresponding compound having the formula I




presence of a coupling reagent; or (d) for a conpound
of Formula | wherein Ais -O (CH )nhet Cyc2a,

WO oRaL4a39x2b. , -OR10 or -OR1 1, reacting a PCT/US2008/058395
correspondi ng conpound having the formula IVrv with a
corresponding conpound havinggqhe formul a

c2a r 2l 1 mthe .
i e TELSIBIL oHeQBABHF o auRe SaH EF QBT i SOFPRE] heving the
el tHQ’LT-@CHE’J P{&G c?'a OH NenetdER?° aneQRPOWRANPER FOrudiaa | palladium
wherein is - ﬁet Cyc2a., reacting a conpound
C@ifdlyﬁbandl.a lagany wmhpmsmﬁpﬁahﬁehml ng the formuila MeSO

for - SOk bmgAG BIPoRB! AT b e B QR JERst ) gorresponding

5 chbf P@ﬁl?dhaﬁilr%ﬁé@bﬁhula‘lﬂc' i zing a conpound having the
formula Vw a conpound having the fornmula in the

presence of a base; or (g aR€onmpound of Formul a |
wherein Ais and nis 1 o
conmpound havi ng the fq_[/a I , _Fdnpound
havi ng the fornmula wherein=mis 1 or ]
am ne protecting group, if® the? preSence~ofgia base; or
(h) for a compound of Fornula I Ieipg2Ais: and nis
1 or 2, reacting a correspondi ng conpound havi ng the
formula VIIVII wherein nis 1 orHR and P2 is H or an

am ne .protectin rou t nd having the .
For mavih € o Bes R 5 Bl PP 1 e e sy lsiing group in the
Qﬁeeldfatg&ge Rr-esence of a base; or (i) for a conpound

_ fSFormJIaI wherein Ais O (1- 6CakaI)NR”R"
10 react{é)ng dorcanpaipodnd @fiRogmulael fxberaiBais| OR", reacting a corresponding

compound having the Formula I with a compound having the formula R"OH in the
presence of a coupling reagent; or
(d)  for a compound of Formula I wherein A is -O-(CHa)phetCyc?®, -O-hetCyc?®®,

-OR" or -OR", reacting a corresponding compound having the formula I'V

15

with a corresponding compoﬁnd having the formula HO-(CHa)shetCyc®, HO-
hetCyc®™, HOR'® or HOR! in the presence of a coupling agent and triphenylphosphine in a
suitable solvent; or. | | | _ _
20 (e) for a compound of Formula I wherein A is -O-((.H-Iz)nhetCycz2a reacting a
compound of Formula IV with a compound havmg the formula MeSO,-O- (CHg)nhetCyc
in the presence of a base; or
3] for a compound of Formula I wherein R® is hetAr’ and hetAr® is oxazolyl,

cyclizing a compound having the formula V



10 .

15

IV wth a compound having the fornula L4-(1-6C
al kyl ) NRLR" where L4 is a |leaving group or atom in

W@ b@spregsence of a base and optionally in the PCEESIVWE058395

of a phase transfer catalyst; or (j) for a conpound of
Formula | wherein Ais: and ngps 1 or 2, Pis Hor

(1-6C)al kyl, reacting a corresponadl ng conpound havi ng
the formula VIIIwith a d aV|ngAtheformJIa

HC(O P3 where P3 is H or al kyl , 'n%he presence
of a reducing agent; ah I NY ’ ecting group
or groups and optionall yRs

in the presence of a base; or

(2) for a compound of Formula I wherein A is
HO -
o
i n

and nis 1 or 2, reacting a corresponding compound having the formula IV

Rl N-_R®
/4 ] 3
B / N N R!
RE RO g7y R1a
R® R2
v

with a compound having the formula
H

0
H@*w

whereinn is 1 or 2 and P! is an amine protecting group, in the presence of a base;
or

(h) - for a compound of Formula I wherein A is:

{1-6C)alkyl-O, -

\ENH
i n

and n is 1 or 2, reacting a corresponding compound having the formula VII
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HO
(|
B 4 N _N R?
RS RO R R'®
RS R?
VI

wherein n is 1 or 2 and P? is H or an amine protecting group, with a compound
having the formula (1-6C alkyl)L* where L* is a leaving group or atom in the presence of a

5  base; or
(1) for a compound of Formula I wherein A is O-(1-6C alkyl)NR'R", reacting a

 compound having the formula IV

i0 with a compound having the formula L4-(1-6C alkyDNR'R" where L'isa leaving
group or atom, in the presence of a base and optionally in the presence of a phase transfer
catalyst; or

G) for a compound of Formula I wherein A is:

(RO
N—p3
i5 andnis1or2, P’ is Hor (1-6C)alkyl, reacting a corresponding compound having
the formula VIII '
(R
R N~ R N°H

a n

B /____ N N R

rRé RS R R1a



WO 2008/124323 PCT/US2008/058395
: - R4
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.



