WO 2006/091671 PCT1US2006/006283 -1 IMIDAZO (1,2-A)PYRIDINE COMPOUNDS AS VEGF-R2
INHIBITORS BACKGROUND OF THE INVENTION Unwanted angiogenesis is a hallmark of several
diseases, such as retinopathies, 5 psoriasis, rheumatoid arthritis, age-related macular degeneration
(AMID), and camoemotz@lid7tumors). (Folkman, Nature Med., 1, 27-31 (1995)r(BataMBeaIADIS require
a blood supply to survive, a agiagenesis is a critical component contributing to the cancer disease
process (E. Ruoslahti, Nature Rev. Cancer, 2, 83-90 (2002). The development of new agents for the
inhibition of angiogenesis therefore represents a prdﬁﬂsmg approach 10 for cancer therapy (R. Kerbel
and J. Folkman, Nature Rev. Cancer, 2, 727-739 (2002). Another possible benefit to inhibiting tumor
angiogenesis is that this approach may lack the toxic side effects or drug resistance-inducing
properties of conventionakchematherapy (dusiate Fotkman £ adoganouns Innibitorsxef Anei.ogenesis,
The Harvey Lectures, Series 92, pages 65-82, Wiley-Liss Inc., (1998)). 15 One of the protein kinases
which has been shown to be involyed | I i 0 I mber of the growth factor
receptor tyrosine kinase family cal W%%&%ﬁmgﬁowth factor receptor 2, also
known as KDR (kinabewserd MQM@SMW%MMEﬂd&emth&MM on
endothell%l c ? rpaggs t&&%ﬁt% ar%r%'o (?fglc %rogv}rkllalf Ef\}/%{(}%l}?a mﬁ??tes &he subsequent
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the presence gfRAQASHOUS WG (388200 BlalrdaNCanL BesR Ak RRi30A0r3345.£1996)), as

has been shown with mutants of VEG I32 which fail to mediate signal transduction.” (Millauer et al.,
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and Y. et al. ancer el 004)) which de strated h t 21is
expresse§ %E)ﬁienrcﬁlé RETRE vé‘%‘“- Eb? ‘%n#é%é\ﬁ egc‘ﬁ’r ?‘Fgﬁ ﬁ?ﬁ&gg ontribute to
the angiogenesmtiedpgseivih kﬁmfmmmm:thgmemm&%apmamimﬁﬁdmhmap faghction in the

adu!t beyond ﬁ@’i%@"s%’e t%pe%tg no% er%ti:% act "ﬁ’ of VE ](f?lgs Qg%r%lﬁj%oosed to treat
n hi

angiogenesis he use o compou iting 2006/006293
chcmotherapy (Judah Folkman, Endogenous Inhxbxtors of Angiopenesis, The Harvey

Lectures, Series 92, pages 65-82, Wiley-Liss Inc., (1998)).

15 One of the protein kinases which has been shown to be involved in the angiogenic
process is a member of the growth factor receptor tyrosine kinase family called VEGE-
R2 {vascular endothelial growth factor receptor 2, also known as KDR (kinase insert
domain receptor)). VEGF-R2, which is expressed primarily on endothelial celis, binds
the potent angiogenic growth factor VEGF and mediates the subsequent signal

20 transduction through activation of its intracellular kinase activity. Thus, it is expected
that direct inhibition of the kinase activity of VEGF-R2 will result in the reduction of
angiogenesis even in the presence of exogenous VEGF (see Strawn et al., Cancer
Research, 56, 3540-3545 (1996)), as has been shown with mutants of VEGF-R2 which
fail to mediate signal transduction. (Millaver et al., Cancer Research, 56, 1615-1620

25 (1996)). The importance of VEGF-R2 as a target for cancer drug therapy was further
indicated in recent studies (5. Rafii et al., Nature Rev. Cancer, 2, §26-835 (2002) and Y.
Shaked et al., Cancer Cell, 7, 101-111 {2004)) which demonstrated that VEGF-R2 is
expressed on bone marrow-derived circulating endothelial precursor celis that can also
contribute to the angiogenesis and growth of tumors. Furthermore, VEGF-R2 appears to |

30 have no function in the adult beyond that of mediating the angiogenic activity of VEGF.

It has been proposed to treat angiogenesis by the use of compounds mhibiting the



-2 kinase activity of VEGF-R2. For example, WIPO International Publication No. WO 97/34876
discloses certaiggingRlpgferivatives that are inhibitors of VEGF-R2, which e tau%%tgto be useful for
the treatment of disease states associated with abnormal angiogenesis andforimerasdey¥iscular
permeability including diabetes (hyperglycemia), 5 psoriasis, rheumatoid arthritis, Kaposi's sarcoma,
haemangioma, acute and chronic nephropathies, atheroma, arterial restinosis, autoimmune diseases,
acute inflammation, ocular diseases with retinal vessel proliferation, and cancer. Further, WO
03/092595 provides certain imidiazof 11,9-a Jpyridinyl compounds that inhibit, regulate, and/or
modulate tyrdsimsdantigiysif NadiaRad USiomaiGiE NBEP( biilraanessl, hdheatinr 9s.6féctive inhibitors
of protein kin e present invention provi novel.imidazo[l.2-alpysigi unds that
b VE G B SR R e
diseases suclrasatghtite dmussfublovdpotreatoensabfdenise stass BRIERSIRIOBIDHEINVENTION The
present discl idesygompounds ‘mﬁé X [ ct: i j ompound of
Formula g): %S‘ill#g%%é%i?r Rs (1) 20 Wh(}:‘%ﬁ: R I&&%‘@%}{/{%&ﬂ@%éﬁ%t?%ﬁ/%?ﬁ%ﬁ%%ﬂf
with-(CH2)t-4RIRARS; BEEIEEAE AR MADYR| & SeTGPTG BeoRIsyRazatyte eRaZdnanisxazolyl,
pyridinyl, N-oxeppysishinyds Qe dinkdy: al kakwhiah Ane;eptionatikeubstiitrd mith (G E2) 044NR2RS,
C1-C6 alkyl optignally substituted with amino, pyrrolidinyl, or 25 morpholinyl, or 1-2 substituents
independently SafE 45825 WA SeGsl peesH St 8 en- 34 SReBYy, halo, (CI-C6 alkyl)sulfonyl, nitro,
-sulfonyl(CH2)044N Ry, i (b osyH Sichd iR ANR2R 3ndite:P006/09467LIRCHb$3006/006283 -3
R2 is hydrogen.or.CI-C6 alkyl gptionally substituted with hydroxy; R3 is hydrogen or Ci-C6 alkyl
optionally sublgtllltloéfg d‘e\%’%ﬁﬁ%%}& I’ncaéit}ﬁa e TyTosine kinase s&na? tr\z/mslguc!non.

There is still 2 need, however, for effective inhibitors of protein kinases.

The present invention provides novel imidazo[1,2-alpyridinyl compounds that
inhibit VEGF-R2 and are therefore useful in the treatment of VEGF-R2 mediated or

dependent diseases such as the treatment of various forms of cancer.

15 BRIEF SUMMARY OF THE INVENTION

The present disciosure provides compounds of Formula I

In a first aspect, there is provided a compound of Formuia (I):

4
R~ (CHZ};—RS
D

20 wherein:
R':is () 2-pyridonyl optionally substituted with~(CH,); «NR*R>; or
(b) phenyl, thienyl, thiazolyl, imidazolyl, pyrazolyl, triazolyl, oxazolyl,

pyndinyl, N-oxo-pyridinyl, or pyrimidinyl, all of which are optionally substituted with
~(CH,)pNR’R®, C-Cy alky! optionally substituted with amino, pyrrolidinyl, or

25 morpholinyl, or -2 substituents independently selected from the group consisting of C;-
Cs alkoxy, halo, (C,-Cg alkylsulfonyl, nitro, -sulfonyl(CHz)osNRR?, and
-carbonyl{CHz)osNRR?;



trifluoromethyl, or pyrrolidinyl; or R2, R3, and the nitrogen to which they are attached form piperidinyl,
piperazinyl optionally substituted with CI-C6 alkyl, or morpholinyl; 5 R4 is thiazolyl, pyridinyl, or phenyl

optionally sub%%u %‘gltg]’ é -3 substituents selected from the group con&stw’fﬁiﬁ%@%po methyl,

trifluoromethyl, an S is C(O)NHR6, OC(O)NHR6, NHC(O)CFi2R6

C(S)NHRG6; n is 0-4 for OC(O)NHR6, NHC(O)CH2R6, NHC(O)NHR®6 and it is 1-4 for C(O)NHR6 and
C(S)NHR6; and 10 R6 is (a) unsubstituted tetrahydrgbenzothiazolyl; or (b) phenyl , pyridinyl,
pyrimidinyl, pyrazolyl, thiazolyl, isothiazolyl, thiadiazolyl, isoxazolyl, all of which are optionally
substituted with 1-3 substituents independently selected from the group consisting of CI,-C6 alkyl

optionally substitutegf mithdayginr., cliagthylaspnes Ay wiidinvkeRiRgidipdkRmorpholinyl, C2-C6

alkenyl 15 optionally, s ug_ﬁ[]l tituted Wlt di g;ﬁ I%Lammocarbo [, CI-C6 alkoxy, trifluoromethyl,
difluoromethoxy, tri udt 9& Roen Bﬂﬁ "fB Pmﬁy*methylsulfonyl,

dimethylamintifilietytsindnor pyanhdﬁ@%ﬁﬁ Ri/dlédk&lﬁwﬂﬁf@bn BUPBIEhTRE) Wit nityeliaxy, methoxy,
methoxyethoxy, or met 3,4-dimethylisoxaz dro
tetrahydropyr)éagmﬁgrﬁlnocglbgﬁr%?g p%) Eiﬁ Icar on morp b|l|’fy§ég’ibé gérﬁa%
piperazin§lcarbonylRbis #hazniab@m@ﬂylmmblemmﬁmm&mm pitsskiitsdistiosute further
provides a methad pfinhIRIING VEGRLR4D @fwmheomg{ﬁ%& %ﬁormﬁﬁr%ﬁw%@ﬁ%@amma' in need

of such treatment a VVEGE-R ibiting amoupt of a co mpound o ula_Ior a pha maceutlcally
acceptable salt 25 %é?&@ﬁ@%re@é‘{( CONER s (VR MEHpRov IES OMBRR oUEIBEKRG angiogenesis

comprising administering4eca CROyMRNSRICa) Ut Rt e Rk GhdR4dnhigiing amount of a

compound of S@ﬁﬁﬁl or ?1: % geutlcally acceptable salt thereof. The present disclosure further
provides a me r&%ﬁl g e neoplasms 30 in a mammal comprising administering to a

mammalin need of gﬁmaymmumtwaﬁmmwem IBEZT/USZOOG/OO6283 -4 R2 inhibiting
amount of a compound oﬁ rmace acc f The present
R o AR

disclosure also provides a num
thiadiazolyl, isoxazolyl, all of which are optmnally substltutcd with 1-3 substituents

) independently selected from the group consisting of Cp-Cq alkyl optionally substituted
with hydroxy, dimethylamino, pyrrolidinyl, piperidinyl, or morpholinyl, C»-Cs alkenyi
15  optionally substituted with djmethyianlinocaxboﬁy}, C;-C; alkoxry, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, dimethylaminoethoxy, phenoxy, tolyl, hale,
methyisulfonyl, dirmnethylamine, diethyiamino, cyano, Ca-Cs cycloalkyl optionaliy
substituted with hydroxy, methoxy, methoxyethoxy, or methyl, 3,4-dimethylisoxazol-5-
yl-aminosulfonyl, tetrahydropyranyl, tetrahydropyranylaminocarbonyl, Co-Cg
20 alkylcarbonyl, morpholinylcarbonyl, and piperazinylcarbonyl; or
pharmaceutically acceptable salts thereof.
The present disclosure further provides a method of inhibiting VEGF-R2 in &
mammal comprising administering 1o a mammal in need of such treatment 2 VEGF-R2
inhibiting amount of a compound of Formula I or a pharmaceutically acceptabie salt
25  thereof. | '
The present disclosure further provides a method of blocking angioger-lesis
comprising administering to a2 mammal in need of such treatment a VEGF-R2 inhibiting
amount of a compound of Formula I or a pharmaceutically acceptable salt thereof.
The present disclosure further provides a method of treating susceptible neoplasms

30 in a mammal comprising administering to a mammal in need of such treatment 2 VEGE-



states including hyperglycemia, psoriasis rheumatoid arthritis, Kaposi's sarcoma, 5 haemangioma,
acute and chrogis figpspathies, atheroma, arterial restinosis, autoimmunq,gﬁgmm&%;e
inflammation, and ocular diseases with retinal vessel proliferation in a mammal comprising
administering to a mammal in need of such treatment a VEGF-R2 inhibiting amount of a compound of
Formula | or a pharmaceutically acceptable salt theteof. 10 The present disclosure also provides a
pharmaceutical formulation comprising a compound of Formula | or a pharmaceutically acceptable
salt thereof.and one or more pharmaceutically acceptable excipients. This disclosure also provides
the use of a dehipeibithgRmormiULiAd empophdnhBceutizallyracpeptaiiensailiharest folethes manufacture
of a medicamgntfer the 15 inhibition of VEGF-R2. The present disclosure also provides the use of a
compound of Formula | or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament to blockegngiogénesisreliie presan disclasisenaiap provides thaisse-o0f a compound of

Formula | or %&95@@;}&%@%}4@5&33%9]%ﬁﬁégﬁ{ﬁg{gm%%%%%% {%fng\ medicament for

the treatment of susceptible,neoplasms. The present disclosure also e Use of a compound

of Formula | BRSEHHAPHRRA R 200 decesnmbrepattitsrabiompanvaal festmasisof a medicament for

the treatmenhebismimbaseiseisenase aRiemaelRctet bomine iR sansisingRigs hyperglycemia,
psoriasis, rheuO iegé%gf%rthriti% Ka %?si's sarcom%ghaemangioma, acute and chronic nephropathies,
atheroma, arfenal reSinosis, a‘[fjggu APt AR SRS IR 875d SESSP diseases with
retinal vesselysedtifenradibiEGa-RA ialsecngdmspeacif thessismio vtleshaphasmaceutical formulation
comprising aﬁ&ﬂ%@,ﬂ@ ﬁ.{é@gﬂ ONE bination with a pharmaceutically acceptable carrier,
diluent, or solvate. In act:%?rgjasp cﬁ%hg\jfed%r%gglided a compound as defined above or a
pharmaéButically atoteptable dalierrsalvatecthérenplamuseuasahfonadisamentpiisadeurth aspect, there
s provided thayiseipliaeramANNT 23 HElinackahous, ‘it mAniasiue sfamedicament to block
angiogenesis. I#ggfifth aspect, there is provided the%’se ofa compounﬁa?s%%aﬁﬁigga%%r\?e for the
pharmaceutically acceptabie excipients.

This disclosure also provides the use of a compound of Formula I or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the
15  inhibition of VEGF-R2.
The present disclosure also provides the use of a compound of Formula 1 or a
. pharmaceutically acceptable sait thereof for the manufacture of 2 medicament to block
angiogenesis. ‘

The present disciosure also provides the use of a compound of Formula ] or a

20  pharmaceutically acceptable salt thereof for the manufacture of a medicament for the
treatment of susceptible neoplasms.

The present disclosure aiso provides the use of a compound of Formula I or a
pharmaceutically acceptable salt thereof for the manufacture of 2 medicament for the
treatment of a number of disease states selected from the group consisting of

25  hyperglycemia, psoriasis, thenmatoid arthritis, Kaposi's sarcoma, haemangioma, acuie
and chronic nephropathiss, atheroma, arterial restinosis, avtoimmune diseases, acute

inflammation, and ocular diseases with retinal vessel proliferation.



manufacture of a medicament to treat susceptible neoplasms. DETAILED DESCRIPTION OF THE
INVENTION The general chemical terms used in the formulae above have their usual meanings. For
example, the term "C1-C6 alkyl" includes straight chain and branched WO 2006/091671
PCT/US2006/006283 -5 alkyls and include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isopentyl, and hexyl moieties. The term "C2-C6 alkenyl" includes straight chain and
branched alkylene groups and include ethylenyl, prapylenyl, isopropylenyl, butylenyl, isobutylenyl,
sec-butylenyl, tert-butylenyl, pentylenyl, isopentylenyl, and 5 hexylenyl moieties. The term "C3-C6
cycloalkyl" includes cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl moieties. The term "C1-C6
alkoxy" includes niBtRosSEOnstRERPrdpERy!SaBie Yol wk buttigassbetdXsdelputepieitiitoxy, pentoxy,
isopentoxy,capgdigsaxyeihe iesme ihalgbisdalen dorpeancaleraibrorsafldorisr divee; dhe term
"(C1-C6 alkgf}l?s%fonyl" is taken to mean a sulfonyl group substituted 10 with a CI-CG alkyl group. The
term "mammal” IS taken to mean any of various warm-blooded vertebrate animals of the class
Mammalia, most prefekatslyshethalivss chaiaidledizedhyoandavetifigedfatmair onethieskincate]lin the
female, millgREgEYCing: MaaNBRRYSlaNgs for fourshingthe young. 15 The term "susceptible
neoplasm” is defined tQ be a neoplasm that depends upon VEGF-R2 for jts survival, growth, or

metastasis. While ZIFoHE CMipolits bPESITILT 4 UsRf i TRABIcHs SYVECRE2ERain classes
of compoundsaiepreféreddithecfollowmg paiagnaphs describe such preferred classes. 20 a) R1 is

pyridinyl; b) R"is pyridiga2-ub,.Q) Rd-ds,pyridingd-wle AR 13 substituted. pyridinyl;8) R, igsubstituted
pyridin-2-yl; 25 f) R1 is substituted pyridin-4-yl; QQ R'is Pyridinyl substituted with 2-morpholinylpropyl;
h) R'is thieWﬁUfaCtm@ of a medicament 10 treat susceptible neoplasms.

DETAILED DESCRIPTION OF THE INVENTION
The general chemical terms used in the formulae above have their usual meanings, For

example, the term “C-Cg alkvl” includes straight ¢hain and branched



) R1 is thien-2-yl; j) R'is thien-3-yl; 30 k) R'is phenyl; 1) R' is methylsulfonylphenyl; WO
2006/091671 PCT/US2006/006283 -6- m) R4 is phenyl; n) R4 is substituted phenyl; 0) R4 is
halophenyl; p) R4 is chlorophenyl; 5 ) R4 is 2-chlorophenyl; r) R4 is fluorophenyl; s) R4 is
2-fluorophenyl; wpreags@owy7m is 1; 10 v) R5 is NHC(O)NHRG6; w) R5 is C(O) RERGI2e9pdRB628Bubstituted
pyrazolyl; y) R6 is pyrazolyl substituted with CI-C6 alkyl; z) R6 is 5-tert-butyl-pyrazol-3-yl; 15 aa) R6 is
substituted phenyl; bb) R6 is trifluoromethylphenyl; cc) R6 is m-trifluoromethylphenyl; dd) R6 is
substituted thiadiazolyl; ee) R6 is thiadiazolyl substituted with C1-C6 alkyl; 20 ff) R6 is
5-tert-butyl-thiadiazol-2-yl; gg) R6 is substituted isoxazolyl; hh) R6 is isoxazolyl substitued with C1-C6
alkyl; ii) R6 is 5-tert-butyl-isoxazol-3-yl; jj) R6 is 3-tert-butyl-isoxazol-5-yl; 25 kk)R6 is substituted
thiazolyl; 11) FEWRARLSErEaBsHiteahyb Rfﬁ‘?éé’\l\ﬁ?ﬁr@i}i}/@%”é}lwﬁo?ﬁ%ﬁ}y res-Rbieirbbigithiazol-2-yl;

pentyl, isopentyl, and hexyl moieties. The term “C,-Cy alkenyl” includes straight chain
and branched alkylene groups and include ethylenyl, propylenyl, isopropylenyl,
butylenyl, isobutylenyl, sec-butylenyl, tert-butylenyl, pentylenyl, isopentylenyl, and

5 hexylenyl moieties. The term “C3-Cs cycloalkyl” includes cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl moieties. The term “C;-Cq alkoxy” includes methoxy,
ethoxXy, propory, isopiopoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy, |
isopentoxy, and hexoxy. The tenm “halo” is taken to mean chloro, bromo, fluoro, or
iodo. The term *(Cy-Cy alkyl)sulfonyl” is taken to mean a sulfonyl group substituted

10 with a C,-Cs alkyl group.

The term “mammal” is taken to mean any of various warm-blooded vertebrate
animals of the class Mammalia, most preferably humans, characterized by a covering of
hair on the skin and, in the female, milk-producing mammary glands for nourishing the
young.

15 The term “susceptible neoplasm” is defined to be a neoplasm that depends upon
VEGF-RZ for its survival, growth, or metastasis.

While all of the compounds of Formula I are useful inhibitors of VEGF-R2,
certain classes of compounds are preferred. The following paragraphs describe such
preferred classes. |

20 a) Ris pyridinyl;

b) R'is pyrdin-2-yl;

¢) R'is pyridin-4-yl;

d) R!is substituted pyridinyl;

e) R'is substituted pyridin-2-y};

25 f) R!is substitoted pyridin-4-yl;

g) R'is pyridiny} substituted with 2-morpholinylpropyl;

h) R'is thienyl;

i) R'is thien-2-yl;

iy R'is thien-3-yl;

30 k) R'isphenyl;
) R'is methylsulfonylphenyl;



nn) R6 is 5-tert-butyl-4-morpholin-4-ylmethyl-thiazol-2-yl; 00) R6 is 4-methyl-5-i-propylthiazol-2-yl; 30
pp) R6 is 4-dimethylaminomethyl-5-(1-methylcyclopropyl)thiazol-2-yl; gq)R6 is substituted pyridinyl;
WO 2006/0916¥& R6slded82006/006283 -7 1) R6 is 4-tert-butyl-6-moipholirREHaIFRMNIEIRI2-yI; ss)
R6 is 4-trifluoromethylpyridin-2-yl; tt) R1 is pyridinyl, R4 is phenyl, nis 1, R5 is CONHR®6, and R6 is 3-
trifluorometh ylphen yl; 5 uu) R1 is pyridinyl, R4 is fluorophenyl, nis 1, R5 is CONHR®6, and R6 is
5-tert- butyl-thiadiazol-2-yl; w) R1 is pyridinyl, R4 is-fluorophenyl, nis 1, R5 is CO 11 L6, and R6 is
4-methyl- 5-is opropyl-thi azol-2-yl; ww) R'" is pyridinyl, R4 is fluorophenyl, nis 1, R5 is CONHRG6, and
R6 is 4-tert- 10 butyl-6- mgrpholl Imethylpyridin-2-yl; xx) R1 is 2-(2-morpholinylpropyl)pyridin-4-yl, R4
is fluorophenyl, n is In HR6, and R6 is 4-trifluoromethylpyridinyl; both enantiomers and
racemate; yy) R' is pwlct{ﬁyi; Mﬂ&ﬂ@wp@pmnyl nis 1, R5is CONHRG6, and R6 is 4- 15
dimethylamino-5- methy ycu?ﬁg #ﬁylth azol 2-yl; zz) R2 is pyridinyl, R4 is fluorophenyl, nis 1, RS is
CONHRS®6, and R6 |s foft ?ﬁ/e’thyl 5-t-butyl-thiazol-2-yl; aaa) A compound of Formula | which
is 2-[4-(7-pyridin-4- ybmazmmezoa]mwﬂm 3-yl)-phenyl]-N-(3-trifluoromethyl-phenyl)-acetamide; 20
bbb) A c gnpound of Fo ﬁhlchﬁs -(5-tert-butyl-[1,3,4]thiadiazol-2-yl)- 2-[2-fluoro-4-(7-pyri
din-4-yl-imidazo[ 1 2qz;]pyr|5|n- - yl]-acetami de; ccc) A compound of Formula | which is
2-[2-fluoro-4-(7-pyridin-Ryls M&Ebffﬂylz -a]pyridin-3-yl)-phenyl]-N-(5-isopropyl-4-methyl-thiazol-2-yl)-
acetamide; 25 ddd) ,g cq{mgoyﬂgogg‘)é-}@ Ia | which is N-(4-tert-butyl-6-morpholin-4-
ylmethyl-pyridin-2- yI) -2-[2-fluoro-4-( pyridin-4-yl-imidazo[ 1,2-a]pyridin-3- yl)-phenyl]-acetamide;

il is0 ;
u) nisl;
10 v) R®is NHC(O)NHR®;
w) R’ is C(O)NHR®;
x) R%is substituted pyrazolyl;
y) R®is pyrazolyl substituted with C,-Cg alkyl;
7} R®is 5-tert-butyl-pyrazol-3-yl;
15 aa) R® is substituted phenyl;
bb) R? is tifluoromethylphenyl;
cc) R® is m-trifluoromethylphenyl;
dd) RS is substituted thiadiazolyl;
ee) R® is thiadiazolyl substituted with C;-Cs alkyl;
20 ) R® is S-tert-butyl-thiadiazol-2-yl;
gg) RS is substituted isoxazolyl;
hh) R%is isoxazolyl substitued with Cy-Cg alkyl;
i) R®is S-tert-butyl-isoxazol-3-yl;
i) RS is 3-tert-butyl-isoxazol-5-yl;
25 ki) R® is substituted thiazolyl;
1) R%is thiazolyl substituted 1-2 times with C;-Cs alkyl;
mm) R is 3-tert-butyl-thiazol-2-yl;
mn) R is 5-Lertw_butyi»&morphoiind-i~yln;ethyl~thiazolm2nyl;
00) R® is 4-methyl-5-i-propylthiazol-2-yl;
30 pp) R® is 4-dimethylaminomethyl-5-(1-methylcyclopropyl)thiazol-2-yl;
qq} R?® is substituted pyridinyl;



eee) A compound of Formula | which is 2-(2-fluoro-4-{7-[2-(2-morpholin-4-
y]-propyl)-pyridin-4-yl]-imidazo[1,2-a]pyridin-3-yl }-phenyl)-N-(4 30
trifluoromethyl-pyridin-2-yl)-acetamide; WO 2006/091671 PCTIUS2006/006283 -$ fff) A compound of
Formula | whickyis Nefasignethylaminomethyl-5-(1-methyl- PCT/US2006/006283
cyclopropyl)-thiazol-2-yi)-2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2- a]pyridin-3-yl)-phenyl]-acetamide;
ggg) A compound of Formula | which is 2-[2-fluoro-4-(7-pyridin-4-y17 5
in)idazo[1,2-a]pyridin-3-yl)-phenyl]-N-[5-tert-butyl-4-mhorpholin-4-yimethyl- thiazol-2-yl]-acetamide; hhh)
A compound of Claim 1 wherein Rlis phenyl, thienyl, thiazolyl, or pyridinyl all of which are optionally
substituted with -(CH2)0 4NR2R3, CI-C6 alkyl optionally substituted with amino, pyrrolidinyl, or
morpholinyl, or 1-2 T8 FibktitcfsrSiRa<HER verabydpyidin-thd group consisting of CI-C4 alkoxy,

halo, (CI-C6 alkyl)su{pmf initreiftstibaniitiANR2ZR3, and - carbonyl(CH2)o ANR2R3; iii) A
compound of Claim 1 wherein Réi_s 4-pyridinyl which is gptionally sybstituted with -(CH ' 3 2)o-ONR"R,
CI-C6 alkyl optionali’'stb<ERXEGWINR 15 BIRRSG, Hirtokity FOMMBrpisliRyIiSat 1-2 substituents
independently selected:iftrsrthe=grappeagnsisting of CI-C4 alkoxy, halo, (C1-C6 alkyl)sulfonyl, nitro,

-sulfonyl(CH2)a4aNR2R3,;and -carbonyl(CH2)0.ANR2R3;. and R6 j yl, pyridinyl, pyrimidinyl,
pyrazolyl,gthiazolyl, i%lgt .a‘fo?%ﬁ%ﬁ?ggéi%ﬁﬂ |s°(§’>}<]§rz‘éylf' éﬁﬁd% which are opt?cgrél{eﬁlyigéb%ﬁfuted with 1-3
20 substituents indeperigyithhiediertbd-from the group consisting of CI-C6 alkyl optionally substituted

with hydroxy, dimethyjamino, nysrolidigy| mieriding armorRholipynERCa-alkenyhaptianally

substituted with dimethylaminocarbonyl, CI-C6 alkoxy, trifluoromethyl, diffuoromethoxy,

trifluoromethoxy, dimetRyIERRIRBEMERS Intréhoxy, tolyl, halo, 25 methylsulfonyl, dimethylamino,
diethylamino, cyanow&3-Ck 'Gygloaliuh optinralbrspstituied Witk hydoxRheho Ry idnetbexyethoxy,

or methyll0 3,4-dimethy%%?%§g%§3ﬂgﬁr§} H?es I:I%r% Ei],ltr(le_tzrflﬁé/dropyranyl,

xx)R' is 2-(2-morpholinylpropyDpyridin-4-yl, R* is fluorophenyl, nis 1, R® is
CONHRY, and R is 4-trifluoromethylpyridinyl; both enantiomers and
racemate;

yy) R'is pyridinyl, R” is fluorophenyl, n is 1, R’ is CONHRS, and R® is 4-

15 dimethylamino-3-methylcyclopropylthiazol-2-yt;

zz) R’ is pyridinyl, R* is fluorophenyl, nis 1, R” is CONHR®, and R® is 4-
morphelinylmethyl-5-t-butyl-thiazol-2-yl;

aaa) A compound of Formula I which is 2-{4-(7-pyridin-4-yl-imidazo{1,2-
alpyridin-3-y1)-phenyl]-N-(3-trifluoromethyl-phenyl}-acetamide;

20 bbb) A compound of Formula I which is N-(5-tert-butyl-[1,3,4]thiadiazol-2-yl)-
2-[2-fluoro-4-(7-pyridin-4-yl-imidazof 1,2-ajpyridin-3-yl)-phenylj-acetamide;

cee) A compound of Formula I which is 2-[2-fluoro-4-(7-pyridin-4-vi-
imidazo{1,2-a]pyridin-3-y1)-phenyl]-N-(5-isopropyl-4-methyl-thiazol-2-yl)-
acetamide;

25 ddd) A compound of Formula I which is N-(4-tert-butyl-6-morpholin-4-
yimethyl-pyridin-2-y!)-2-{2-fluoro-4-(7-pyridin-4-yl-imidazo{1,2-a}pyridin-3-
yh-phenyl}-acetamide;

eee) A compound of Formula I which is 2-(2-fluoro-4-{7-[2-(2-morpholin-4-
yl-propyl)-pyridin-4-yi]-imidazo[1,2-aJpyridin-3-yl } -phenyl)-N-(4-

30 trifluoromethyl-pyridin-2-yl)-acetamide;



tetrahydropyranylanunocarbonyl, C2-C6 alkylcarbonyl, morpholinylcarbonyl, and piperazinylcarbonyl;
30 jjj) A compound of Claim 1 wherein Rtis 2-pyridinyl which is optionally substituted with
-(CH2)0-4NR2R%O ¥4/ optionally substituted with WO 2006/091671 FCT/SSRO06I836283 -9
amino, pyrrolidinyl, or morpholinyl, or 1-2 substituents independently selected from the group
consisting of C1-C4 alkoxy, halo, (CI-C6 alkyl)sulfonyl, nitro, -sulfonyl(CH2)a4NR2R3, and
-carbonyl(CH2)0_4NR2R3; and R6 is phenyl, pyridiriyl, thiazolyl, 5 isothiazolyl, thiadiazolyl, or
isoxazolyl, all of which are optionally substituted with 1-3 substituents independently selected from the

isti f G-CG6 alkyl optiopally sybstituted. wj d dimeth [ idinyl,
Pipeniny.or morpH AR bl & e AR AR A, -t

alkoxy, 10 trifluoromethsycitifiepndivibtaznlyd-triltdel fhstiocdal7 - pimditaldmédtui Xy2- phenoxy, tolyl,

halo, methylsulfonyl, di X#gﬂr@j Bﬁg’g&?ﬂl@g&'{%&@(ano, C3-C6 cycloalkyl optionally substituted with
hydroxy, methoxy, methoXyet ox}} or methyl, 3,4- dimethylisoxazol-5-yl-aminosulfonyl,

tetrahydropyranyl, 1%@trahyﬁcﬁmﬁy@ﬁﬁm&ﬂwh@ﬁ-@@“&k@lﬁ%ﬁ?ﬂ?%‘@mﬁdﬂmylcarbonyl,

and pipergzinylcarbony|kkl) A9 mel-af Pla hereiRR iR NNSS Qptionally
substituted with -(CH2)O.4NR§R3I]]1??-9CH6 alkyﬁ%ggﬁﬂy su@bstitute%ith ogﬂ&int), pj?r%glid%yl, or

morpholinyl, or 1-2 sub8Hfreh tly 20 selected from the group consisting of CI-C4 alkoxy,
halo, (C1-C6 alkyl)siifgnyl Ristaposutfenyl& 2)AENRAR S sastyLanheny) (RE)91, 4NR2R3; and R6 is

CUbetruted it 13 o BRHLTLE o RO e e HH B Hhb B ALt EC0 25
optionally substituted witlyiyeraxyalimdititivedindthpysiotidiyytolidipst dinylomholomhelingl, C2-C6
3:532?’(') r?]%tt'ﬁgz'/'y substifeet Wil DSHhNIARY 20ERRAM (e Gl sdHiL gFRimethyl,
’ alkoxy, halo, (C;-Cs alkyl)sulfonyl, nitro, -su1fonyl(CHg)NNR2R3 ,and -
carbonyl{CH;)o.sNR'R>;
iif) A compound of Clajm 1 wherein R'is 4-pyridiny! which is optionally
substituted with —-(CH;;)MNRERS , C1-Cy alkyl optionally substituted with
- 15 amino, pyrrolidinyl, or morpholinyl, or 1-2 substituents independently
selected from the group consisting of Ci-Cy alkoxy, halo, (C-Cq
alkylsulfonyl, nitro, -sulfonyl(CH,)p.4NRR, and ~carbonyl(CHz)euNR’R?;
and RS is phenyl, pyridiny!, pyrimidinyl, pyrazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, isoxazolyl, all of which are optionally substituted with 1-3

20 substituents independently selected from the group consisting of C;-Cy alkyl
optionally substituted with hydroxy, dimethylamino, pyrrolidinyl,
piperidinyl, or morpholinyl, C»-C; alkenyl optionally substituted with
dimethylaminocarbonyl, C-Cy alkoxry, triflucromethyl, diflucromethoxy,
trifluoromethoxy, dimethylaminoethoxy, phenoxy, tolyl, halo,

25 methylsuifonyl, dimethylamino, diethylamino, cyano, C3-Cg cyeloalkyl
optionally substituted with hydroxy, methoxy, methoxyéthoxy, or methyl,
3,4-dimethylisoxazol-5-yl-aminosulfonyl, tetrahydropyranyl,
tetrahydropyranylaminocarbonyl, C;-Cs alkylcarbonyl, morpholinylcarbonyl,
and piperazinylcarbonyl;

30 i) A compound of Claim 1 wherein RYis 2-pyridiny] which is optionally

substituted with —(CH2)0-4NR2R3, C,-Cs atkyl optionally substituted with



trifluoromethoxy, dimethylaminoethoxy, phenoxy, tolyl, halo, methylsulfonyl, dimethylamino,
diethylamino, cyano, C3-C6 cycloalkyl 30 optionally substituted with hydroxy, methoxy,
methoxyethoxy, or methyl, 3,4-dimethylisoxazol-5-yl-aminosulfonyl, tetrahydropyranyl, WO
2006/091671 P&PIUBRED611006283 -10 tetrahydropyranylaminocarbonyl, CReG8:stkgdaaskeny!,
morpholinylcarbonyl, and piperazinylcarbonyl; lll) A compound of Claim | wherein Riis thienyl or
thiazolyl which is optionally substituted with -(CH2)0.4NR2R3, CI-C6 alkyl optionally 5 substituted with
amino, pyrrolidinyl, or morpholinyl, or 1-2 substituentd-independently selected from the group
consisting of CI-C4 alkoxy, halo, (CI-C6 alkyl)sulfonyl, nitro, -sulfonyl(CH2)a4NR2R3 , and -

carbonyl(CH2)c.4NR2R3; and R6 is phenyl, pyrazolyl, thiazolyl, isothiazolyl, thiadiazolyl, or isoxazolyl,
all of which are optionally 1SRRI ﬁr-%f}%%ﬁlﬁ@n% indl&plsidety ‘sdrpensigitom the group -

consisting of CI-C6 alkyl opfinnally reelastbigeshydbnbyar@oet climeiindaminge Reryetidinyl, piperidinyl, or

morpholinyl, C2-C6 alkenyl p{)ionally fubstituted with dimethylaminocarbonyl, CI-C6 alkoxy,
trifluoromethyl, diquorometﬁé%&,s’tHfﬁfa’ omg%GW?%moﬁﬁoxy, phenoxy, tolyl, halo,

methylsulfonyl, dimethylamineigtiamiNg ®aac: &SGheyglqakloptivnallysubstituted with

hydroxy, methoxy, methoxyethoxy.,ar methyl, 3,4- dimethylisoxazal-5-yl-aminosulfonyl,
tetrahydrg]]oyranyl, tetrahyd}soegf}r%%iOzlatr%ﬁf‘l%%xazr%%}fﬁ,r E%’fa%lliﬁ(?/ﬁcﬁgir}\%ﬁ, %Oﬁ%)t}b gllinylcarbonyl, and

piperazinylcarbonyl; mmm)sabséiwipdwrith It CtalrstitughisrioiteRiis @ by sidimyd dviniah tseqtigmally
substituted with -(CH2)a4N\J§gg§§§iPCIé%laﬁyélgggigﬁ%%@%%@mmh gg&n\%}’pyrrolidinyl, or

morpholinyl, or 1-2 substituents inde pendently selected from the group consisting of CI-C4 alkoxy,
halo, (C1-C6 25 alkyl)sulforfPsiirlraiaopyietidbyg. mproinylapomesboinrlcre atkenrk2R3; and
R6 is phenyl, thiazolyl, isothiazeliytbiadiagelyvan dexazmiatabuygtaeoptignally substituted
with 1-3 fbletituentS triflucromethyl, difluoromethoxy, trifluoromethoxy,
dimethylaminoethoxy, phenoxy, tolyl, halo, methylsulfonyl,
dimethylamino, diethylamino, cyano, Cs-Cq cycloalkyl optionally
substituted with hydroxy, methoxy, methoxyethoxy, or methyl, 3,4-
dimethylisoxazol-5-yl-aminosulfonyl, tetrahydropyranyl,
15 tetrahydropyranylaminocarbonyl, C2~C(; alkylcarbonyl,
morpholinylcarbonyl, and piperazinylcarbonyl.
kkk) A compound of Claim 1 wherein Rlis phenyl which is optionally
substituted with (CH2)g4NR*R?, C,-C; alky] optionally substituted with
amino, pyrrolidinyl, or morpholinyl, or 1-2 substituents independentty
20 selected from the group consisting of C;-Cy alkoxy, halo, (C1-Cs
atkyhsulfonyl, nitro, ~sulfonyl(CH;)o.NR*R?, and -carbonyl(CHa)p.
JNRPR?, and R® is phenyl, pyridinyl, pyrazolyl, thiazoly), isothiazolyl,
thiadiazolyl, or isoxazolyl, all of which are optionally substituted with 1-3
substituents independently seiected from the group consisting of C-Cs
25 alkyl optionally substituted with hydroxy, dimethylamino, pyrrolidinyl,
piperidinyl, or morpholinyl, C2-Cg alkenyl optionally substituted with
dimethylaminocarbonyl, Ci-Cs alkoxy, trifluoromethyl, diflucromethoxy,
trifluoromethoxy, dimethylaminoethoxy, phenoxy, tolyl, halo,
methylsulfonyl, dimethylamino, diethylamino, cyano, C3-Cy cycloalkyl
30 optionally substituted with hydroxy, methoxy, methoxyethoxy, or methyl,
3,4-dimethylisoxazol-5-yl-aminosulfonyl, tetrahydropyranyl,



independently selected from the group consisting of CrC6 alkyl optionally substituted with hydroxy,
dimethylamino, pyrrolidinyl, piperidinyl, or 30 morpholinyl, C2-C6 alkenyl optionally substituted with
dimethylaminoCAMbaR§lI4IC6 alkoxy, trifluoromethyl, difluoromethoxy, WO PODEE9M@H$283
PCrlUS20061006283 -11 trifluoromethoxy, dimethylaminoethoxy, phenoxy, tolyl, halo, methylsulfonyl,
dimethylamino, diethylamino, cyano, C3-C6 cycloalkyl optionally substituted with hydroxy, methoxy,
methoxyethoxy, or methyl, 3,4-dimethylisoxazol-5-yit&minosulfonyl, tetrahydropyranyl, 5
tetrahydropyranylaminocarbonyl, C2-C6 alkylcarbonyl, morpholinylcarbonyl, and piperazinylcarbonyl;
nnn) A compound of Formula 1 which is selected from the group consisting of HCI, diHCL, succinate,

L-tartrate, and HBr salts; od8} 4R EEPRY R BRIRSANGRY ] Whrith abstarbrstyrom the group consisting of
10 HCI and HBr salts; and mﬁ%lm%@g@gf@ﬁgw%\y@g}g&ﬁ succinate salt. It will be
ne

understood that the above classes may be combi to form additional preferred classes. 15 Another ’

preferred class of thé*Bresent ithSHIRSTE 08 MisBtAdESTIR Finigidhien K § thiagsDRWINERIS H H (11)
wherein: R is (a) 2-pyridosylieptinnaltissuestiitad @ith ) QRRIR 4T RZRE Yot daliphenyl, thienyl,
arc optonaly scbetiuted vl (L AR IRS RO R PE R S St Ao,
pyrrolidinyl, or morpholinylirdegeisutbgtitientes finclepengenthcealattard Cndheligoymaionsisting of -
C1- C4 alkoxy, hqlo, (C%-C&?J&'Aﬁ&glfwfom%ﬁ?lg%ﬁ%Kﬁk&@ﬁMS;%';‘&
. carbonyl(CHy)o.NR’R?; and R® is phenyl, pyrazolyl, thiazolyl,
isothiazolyl, thiadiazolyl, or isoxazolyl, all of which are optionally
10 substituted with 1-3 substituents independently selected from the group
consisting of C,-Cg alkyl optionaﬁy substituted with hydroxy,
dimethylamino, pyrrolidinyl, piperidinyl, or morpholinyl, Co-Cs alkenyl .
optionally substituted with dimethylaminocarbonyl, C;-Cs alkoxy,
trifluoromethyl, difiuoromethoxy, trifluoromethoxy,
15 dimethylaminoethoxy, phenoxy, tolyl, halo, methylsulfonyl,
dimethylamino, diethylamino, cyano, C3-Cs cycloalkyl optionally
substituted with hydroxy, methoxy, methoxyethoxy, or methyl, 3,4~
dimethylisoxazol-5-yl-aminosulfonyl, tetrahydropyranyl,
tetrahydropyranylaminocarbonyl, C,-Cy alkylcarbonyl,
20 morpholinylcarbonyl, and piperazinylcarbonyl;
mmm) A compound of Claim 1 wherein R'is 3-pyridiny]l which is optionally
substituted with {CH,)o.4NR’R?, C,-Cs alky] optionally substituted with
amino, pyrrolidinyl, or morpholinyl, or 1-2 substituents independently
selected from the group consisting of C3-Cy altkoxy, halo, (Ci-Cs
25 alkylsulfonyl, nitro, ~sulfonyl(CHy)4NRR?, and -carbonyl{CHa)o.
MNRR?: and RS is phenyl, thiazolyl, isothiazolyl, thiadiazolyl, or
isoxazolyl, all of which are optionally substituted with 1-3 substituents
independently selected from the group consisting of C-Cs alkyl optionally
substituted with hydroxy, dimethylamino, pyrrolidinyl, piperidinyl, or
30 morpholinyl, C»-Cs alkenyl optionally substituted with

dimethylaminocarbonyl, C;-Cs alkoxy, trifluoromethyl, diflucromethoxy,



25 -carbonyl(CH2)0 4NR2R3; R2 is hydrogen or G-C6 alkyl optionally substituted with hydroxy; WO
2006/091671 PCT/US2006/006283 -12 R3 is hydrogen or CI-C6 alkyl optionally substituted with
hydroxy, trifluoromethyl, or pyrrolidinyl; or R2, R3, and the nitrogen to which they are attached form
piperidinyl, pipevaziogd/@ptionally substituted with CI-C6 alkyl, or morpholinyl pRéis ttviemedyds pyridinyl,
or phenyl optionally substituted with 1-3 substituents 5 selected from the group consisting of halo,
amino, methyl, trifluoromethyl, and nitro; and R6 is (a) unsubstituted tetrahydrobenzothiazolyl; or (b)
phenyl , pyridinyl, pyrimidinyl, pyrazolyl, thiazolyl, isathiazolyl, thiadiazolyl, isoxazolyl, all of which are
optionally substituted with 1-3 substituents independently selected from the group consisting of CI-C6
alkyl optionally substituted 10 with hydroxy, dimethylamino, pyrrolidinyl, piperidinyl, or morpholinyl,
C2-C6 alkenyl optionally stifétivatedthatty dinmettinylaminocaronyhegd-Gotalkiokgdrifluoromethyl,
difluoromethoxy, trifluorom j hylami nhenoxy, to a hylsulfonyl,

y %Ql%ﬁgugfg%ﬁ &Iﬁ@@@%ﬁﬁﬁydzgﬁﬁgw}ﬁo %Lm% @j—@%%c%&%ﬂg? y

dimethylanrino, diethylamino, cyano, C3-C6 cycl optio substituted with 0Xy, methoxy,
methoxyethoxy, or methyl, SeAcarHegwitsoRad ovsh Fydroanimethifon e taraisiierep immpthyl,
tetrahydropyranylaminocarbgnm%&%@&,@ﬂg{@i@gﬂ%m&k%iqy{g@ﬁbﬁgyjﬁw’piperazinylcarbony);

or pharmaceutically acceptable salts thereof. Another preferred class of the present invention is
compounds of Formula I11; AR KETpRYEMpEmsReoRieey l C2d-0 AFWRRRARYIR . is (a) 2-pyridony!

optionally substituted with-(Gddg)iNR2RS: 01, (I pRiesdzithirnayhothinzolyl, imidazolyl, pyrazolyl,

triazolyl, oxazolyl, p%ridjnyl,.N-oxo- X&ig}%ryl, orp rimidinyl, a¥nof which qrrg 0 tionallg/. substituted with -
ysu

25 (CH2)0_4NR2R3. H-cﬁﬁ?ﬂ’%%%ona EUBSHued With SIFiIS, B oty RFonsisung o
HCI, diHCL, succinate, L-tartrate, and HBr salts;

000) A compound of Formula I which is selected from the group consisting of
10 HC1 and HBr salts; and

PPP) A compound of Formula I which is a succinate salt.

It will be understood that the above classes may be combined to form additional
preferved classes.

15 Another preferred class of the present invention is compounds of Formula I%:

=N
ey
R | 0”
(CH) N N—R®
H B

Rl

(i)
wherein:
R':is (2) 2-pyridonyl optionally substituted with—(CHy).aNR*R®; or
20 {b) phenyl, thienyl, thiazolyl, imidazolyl, pyrazolyl, triazolyl, oxazolyl,
pyridinyl, N-oxo-pyridinyl, or pyrimidinyl, all of which are optionally substituted with —
(CH2)0.eNR*R?, C1-C5 atkyl optionally substituted with amino, pyrrolidinyl, or
morpholinyl, or 1-2 substituents independently selected from the group consisting of Cy-
C4 alkoxy, halo, (C,-Cy alkyl)sulfonyl, nitro, ~su1fonyl(CH2)o_4NR2R3, and
25  -carbonyl(CHy)osNR’R’;
R? is hydrogen or C;-Cs alkyl optionally substituted with hydroxy;



morpholinyl, or 1-2 substiments independently selected from the group consisting of CI- C4 alkoxy,
halo, (CI-C6 alkyl)sulfonyl, nitro, -sulfonyl(CH2)o-4NR2R3, and WO 2006/091671
PCT/US2006/696288/edi37trcarbonyl(CH2)oaNR2R3; R2 is hydrogen or C- -@oralkgbaymiczsally
substituted with hydroxy; R3 is hydrogen or C -C6 alkyl optionally substituted with hydroxy,
trifluoromethyl, or pyrrolidinyl; or R2, R3, and the nitrogen to which they are attached 5 form
piperidinyl, piperazinyl optionally substituted with C11€6 alkyl, or morpholinyl; R4 is thiazolyl, pyridinyl,
or phenyl optionally substituted with 1-3 substituents selected from the group consisting of halo,
amino, methyl, trifluorgmethyl, and nitro; and R6 is (a) unsubstituted tetrahydrobenzothiazolyl; or (b)

phenyl , pyridinyl, pyRmigiisdrqsgreeiofyt Ghaliad 9btisowliasdiytitteltwisdhydely.isoxazolyl, all of which
are optionally gasiitieeuithy 13 suhst %Pf? @dﬁﬁc?ﬁ%eﬂ{%i@r}‘?&R@ﬂéﬁ%ﬁ?&@é&ﬂfﬁons'ﬁ'ng of

C1-C6 alkyl optlonally substltuted with hydroxy, dimethylamino, pyrrolidinyl, ‘piperidinyl, or morpholinyl,
C2-C6 alkenyl %ﬂﬁﬁﬂQ‘gﬁbe%WWPH %Hﬂ&?ﬁfﬁﬁ%ﬁﬁhﬁhﬁp "@if@}@ldﬂi Hb’#emethyl,

difluoromethoxy, trlfllm‘rgmﬁm@pyy,, ﬂ%@y'&@m@@%&h?@%ﬂﬁw Wil 9. slq heethvlsuifonyl,

dimethylamino, amino, ano C3-C6 cycloalkyl optlonally substituted with hydroxy, methoxy,
methoxye oxy,%?‘ﬁ"%gfﬁgftg W&mg&%ﬁé BEiron Y Rarmetg pipd jjro; and

tetrahydropyranylamﬁt\%rsa(d)omdu@ﬁa@ﬁi m&qﬂwm;btmmﬂbnlmylcarbonyl and piperazinylcarbonyl;
or pharmaceutically acce e} al s %/?ﬂlﬂa e@bo nt okp ! t |nvent|on is a :
compound of Formula (IV ?&, rlf\l/ Iﬁl\ﬁzw éreln & {53335 dﬁ/hdonyl optionally
substituted witiaagd B kstezebH g;llofmmgfe optignally substituted with 1-3 substituents
independently selected from the group consisting of C;-Cy alkyl optionally substituted
10 with hydroxy, dimethylamino, pymolidinyl, piperidinyl, or morpholinyl, C,-Cs alkenyi
optionally substituted with dimethylaminocarbonyl, C;-Cs alkoxy, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, dirnethylaminoethoxy, phenoxy, tolyl, ﬁalo,
methylsulfonyl, dimethylamino, diethylamino, cyano, C;-Cy cycloalkyl optionally
substituted with hydroxy, methoxy, methoxyethoxy, or methyl, 3,4-dimethylisoxazol-5-
15 yl-aminosulfonyl, tetrahydropyranyl, tetrahydropyranylaminocarbonyl, Cp-Cs
alkylcarbonyl, morpholinylcarbonyl, and piperazinylcarbonyl; or
pharmaceutically acceptable salts thereof.

Another preferred class of the present invention is compounds of Formula [IT:

R Pz /N
oy
RY i
\(CHZ)HT‘_JL“N ~—R*
H
20 am

wherein;
R':is (a) 2-pyridonyl optionally substituted with~(CH,)uNR?R>; or
(b) phenyl, thienyl, thiazolyl, imidazolyl, pyrazolyl, triazolyl, oxazolyl,
pyridinyl, N-oxo-pyridinyl, or pyrimidinyl, all of which are optionally substituted with -
25  (CHp)eaNR®R?, C;-Cs alky! optionally substituted with amino, pyrrolidinyl, or
morpholinyl, or 1-2 substituents independently selected from the group consisting of C)-
C,4 alkoxy, halo, {C;-C; alkyl)sulfonyl, nitro, »sulfonyl(CHz)o-aNR2R3, and



WO 2006/091671 PCT/US2006/006283 -14 (b) phenyl, thienyl, thiazolyl, thiadiazolyl, imidazolyl,
pyrazolyl, trazolyl, tetrazolyl, oxazolyl, isoxazolyl, pyridinyl, or pyrimidinyl, all of which may be
optionally substituted with -(CH2)04NR2R3 or 1-2 substituents independently selected from the group
consisting of CIYBBZ&#af918TIC4 alkoxy, halo, and (CL-C6 alkyl)sulfonyl, 5 -sultenyifsbidrahNR.2R3,
or-carbonyl(CH2)0.1NR2R3; R2 is hydrogen or CI-C6 alkyl; R3 is hydrogen, CI-C6 alkyl optionally
substituted with pyrrolidinyl, piperidinyl, piperazinyl optionally substituted with CI-C4 alkyl, or
morpholinyl; or R2 and R3 taken together with the flig-ogen to which they are attached form a
pyrrolidinyl, piperidinyl, 10 piperazinyl optionally substituted with CI-C4 alkyl, or morpholinyl; R4 is
thiazolyl, thienyl, pyridinyl, or phenyl optionally substituted 1-2 times with halo; nis 0-4; RS is
C(O)NBR6, OC{O)NHRELNHERRTH2R6, Or NHC(O)NHR1; 15 R6 is phenyl optionally substituted
with 1-3 substituents,in t lec fr - ISt , CI-C6 alkyl, CI-C4
R %‘T;ﬁ%dg%ﬁ &g éét,gggg( PR u%fEﬁH%ﬁﬂQ&@E%%ﬁéé&

alkoxy, cyano, dimeLt’%y ino, difluorome y, tri omethyl, trifluo thoxy, methylsulfonyl,

dimethylisoxazolylsufforidvyierecarnd (D-phalyl onfitaily spisraing silbsiydietwith trifluoromethyl,

pyrazolyl optigpally:spiatiiad withligysulsitughtsindengnsentis 2Qsaleriedframdhe group
con5|st|n%of tolyl and CI-C6 alkyl that js optionally substituted  with hydraxy, piperidinyl, pyrrolidinyl, or

morpholinyl, (e BRARARIbRPETFFRY B2y SHRRBICT Y Es Srildothizomeliesice
alkyl)thiadiazolyl; RTRiSithorzQlCpyaldilyipor phatmageutisnlyasceptabidtsals sheywntndd The
compounds of the ent.invention are inhibitors of VEGF- rotein _kinase which has.been
chown 10 be 1B B S T by AR i e e,
endothelial cells, binlSitHe)patevbstitgiatfenit ghahthfattieroliEGF and mediates the subsequent

oLl recoanize hat ceat 30 Ll pIIen o g L s e e e reclucton of
angiogenBsis tHndiarly! dferxezeddisib ot whishrianientionmbrenhditefiathahd i sthshsiiand/or
increased  jndependently selected from the group consisting of Cy-Cg alkyl optionally substituted

with hydroxy, dimethylamino, pyrrolidinyl, piperidinyl, or morpholinyl, Cs-Cg alkenyl

optionally substituted with dimethylaminocarbonyl, C,-Cs alkoxy, trifluoromethyl,

difluoromethoxy, trifluoromethoxy, dimethylaminoethoxy, phenoxy, tolyl, halo,

15  methylsulfonyl, dimethylamino, diethylamino, cyano, Cs-Cg cycloalkyl optionally

substituted with hydroxy, methoxy, methoxyethoxy, or methyl, 3.4-dimethylisoxazol-5-

yl-aminosulfonyl, tetrahydropyranyl, tetrahydropyranylaminocarbonyl, Cp-Cy

alkylcarbonyl, morpholinylcarbonyl, and piperazinylcarbonyl; or

pharmaceutically acceptable salts thereof.

20 Another embodiment of the present invention is a compound of Formula (IV):

1
R

=N

4

R+

(C}%;—-Rj
R7
av) |
wherein:

R is (&) 2-pyridony! optionally substituted with C;-Cy alkyl or «(CH,); oNR'R?;
25 or



WO 2006/091671 PCT/US2006/006283 -15 vascular permeability is a hallmark, for example,
diabetes(hyperglycemia), psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and
chronic nephraypadie#iotttieroma, arterial restinosis, autoimmune disease$ & ef4ttAation,
ocular diseases with retinal vessel proliferation, and cancer. The utility of angiogenesis inhibitors in
the 5 treatment of cancer is known in the literature, see J. Rak et al. Cancer Research, 55:4575- 4580,
1995 for example. The role of angiogenesis in canc&fhas been shown in numerous types o cancer
and tissues: Breast carcinoma (0. vasparinin and Al. Harris, J. Clin. Oncol., 1995, 13:765-782; M. Toi

et al. Japan. J. Cancer Res,, 1994, 85:1045-1049); bladder carcinomas_(A.J. Dickinson et al., Br. J.
Urol., 1994, 74:762-766) @) Tﬁ/}cg'?ﬁﬂéﬁﬁgkafﬁ?))@r.%ﬁ P4 %%%‘%),’H%é?‘ﬁg@i‘?g%ms); and
oral cavity turrazoldiikoAdddiglriscatzdly A\pyd dByloer fR94]died,3T6080)ciPrefe e dprenglgsms
believed to b ceptible to treatment by compounds of the presentinvention include the following
cancers: braingfl%%%l%ﬁ%ry&ggéﬁnﬁp#zﬁéogg %Ll:)ﬁt,l g%}tﬁélé%g %?ﬁ?%}},f }(usr?e‘nd?’ ?Fﬁ%ﬁ%g’ “mall cell and
non-small cel§rgyarvorsistingreiHst; ProBtakel histidbptiy, bpinplshi@, (5 dlsphsotelidlar, gynecologic (e.g.
ovarian), 3<ap%ii§,§ﬁ|@q{%{4w§ﬂ%pgﬁt§gwﬂ@ﬁg . ASigeytomas, medulloblastomas, and

tal, head an

meningiomas), coloregt nd neck cancer, melanoma, chronic lymphocytic leukemia, multiple
myeloma, acute my&old rétaessnar (Avke)2iHkonic myelogenous leukemia (CML), malignant

mesotdhelion:a, TyeIgﬁmg}aﬁigéﬁmquéggéy(@ﬁioﬁﬁjygyﬁggm{wge{@, I;pfgjm?%tﬁggﬁ?;@g;stric cancetr,
20 and renal cell carcinoma. The skilled artisan will appreciate that the introdsiction of certain
substituents VWIPE%SYZ %”égﬁﬂ%ﬁéﬁk}lﬁﬁ‘m’&%8%%%%&%@8?%@‘?9@@'p‘ifegeﬁ{l ehAtieh :
contemplatestafictberamtibithe s ot antixivhes dianantiombed funoch atpyeolding) pighadiispoth the
stereomegically pure form (e. metricall e~enantiomerically.pure, or 25 diastereomerically
pure) an en%?%%n%nlﬁzo é(? %%%%%%ﬁé?@%@(g}%. r?éh fonrhogﬁéé%gr? ’stereoisomeric mixtures can
be resolved into theR cisriabanebit dienvliamddingt, etehenidoptinsaby subiitknd n-tidtirsdstisuch as,
chiral-phase Righ.performance liquid chromatography or crystallizing the compound as a chiral salt
phase high;p g graphy or cry g p

complex. Enantiomers and stereoisomers can also be obtained from stereomerically- or
enantiomerically-puFé‘%@‘iﬁtermediates, reagents, and catalysts by well known asymmetric synthetic

methods. WO 2006/@9%670REGIH L ISCAIMRAE2RIIC(O)CH,RE, or NHC(O)NHRS,;
.15 R® is pheny! optionally substinuted with 1-3 substituents independently selected
“from the group consisting of halo, Cy-Cg alky!, Ci-Cy alkoxy, cyano, dimethylamino,
 difluoromethoxy, trifluoromethyl, trifluoromethoxy, methylsulfonyl,
dimethylisoxazolylsulfonamide, and -O-phenyl, pyridinyl optionally substituted with
trifluoromethyl, pyrazolyl opticnally substituted with 1-2 substituents independently

20 selected from the group consisting of tolyl and C,-Cs alkyl that is optionally substituted
with hydroxy, piperidinyl, pyrrolidinyl, or morpholinyl, (C1-Cs alkylisoxazolyl, (Ci-Cs
alkyhthiazolyl, (C1-Cs alkyl}isothiazolyl, (C,-Cg alkyl)thiadiazolyl;

R’ is H, or C;-Cg alkyl; or
pharmaceutically acceptable salts thereof.

25 The compounds of the present invention are inhibitors of VEGF-R2, a protein
kinase which has been shown to be involved in the angiogenic process. VEGF-R2, which
is expressed primarily on endothelial cells, binds the potent angiogenic growth factor
VEGF and mediates the subsequent signal transduction through activation of its
intracellular kinase activity. Thus, one skilled in the art would recognize that direct

30  inhibition of the kinase activity of VEGF-R2 will result in the reduction of angiogenesis

and thus affect treatment of conditions wherein abnormal angiogenesis and/or increased



-16 Pharmaceutically acceptable salts are contemplated to be within the scope of the present
invention. The compounds of the present invention are bases and salts of such compounds may be
formed with inorganic or organic acids, for example, HCI, diHCI, succinate, L-tartrate, and HBr with
HCI, diHCI andguéeimatésheing preferred. 5 The compounds of this inventioRGRaplsesaseiired by
employing reactions as shown in the following schemes, in addition to other standard manipulations
that are' known in the literature or exemplified in the experimental procedures. These schemes,
therefore, are not limited by the compounds listed o By any particular substituents employed for
illustrative purposes. 10 The following schemes are used to prepare compounds of Formula | where
R5is NHC(O)CH2R6 or NHC(O)NHRG6. Unless otherwise indicated, all other variables are as
previously deﬁﬁ%&i%@ﬁ%ﬂ‘?@bfQAB’)@WW@@@WP@G@WSW&]WW%(B@B‘}WSNH R6 (AEA

CI (AC) \ N~ riiBuffAs)drihtfls) K pdAE I BBl h BREn dibtAGLAR TiecHreRdASpheoRaRRiNds of
Formula | maXtE&&%Qﬁaﬁtaél%’aﬂg u%roes?s,b uggi?ncg?lgeo iseases, acute inflammation, ocular diseases
with retinal vessel proliferation, and cancer. The utility of angiogenesis inhibitors in the
5 treatment of cancer is known in the literature, see J. Rak et al. Cancer Research, 55:4575-
4380, 1995 for example. The role of angiogenesis in cancer has been shown in numerous
types of cancer and tissues: Breast carcinoma {(G. Gasparinin and A.L. Hariis, J. Cii;rz.
Oncol., 1995, 13:765-782; M. Toi et al. Japan. J. Cancer Res., 1994, 85:1045-1049);
bladder carcinomas {A.J. Dickinson et al., Br. J. Urol., 1994, 74.762-766) colon

10 carcinomas (L.M. Ellis et al., Surgery, 1996, 120(5): 871-878); and oral cavity tumors
(JK. Williams et al., Am J. Surg., 1994, 168:373-380). Preferred neoplasms believed to
be susceptible to treatment by compounds of the present invention include the following
cancers: brain, genttourinary tract, lymphatic system, stomach, larynx, lung (including
small cell and non-small cell), pancreas, breast, prostate, histiocytic, lymphoma,

15 hepatocelllular, gynecologic (e.g. ovarian), Kaposi's sarcoma, CNS tumors (including
astrocytomas, medulioblastomas, and meningiomas), colorectal, head and neck cancer,
melanoma, chronic lymphocytic leukemia, multiple myeloma, acute myeloid leukemia
(AML), chronic myelogenous leukemia (CML), malignant mesothelioma,
myelodysplastic syndrome"” (e.g., polycythemia vera, thrombocytemia), gastric cancer,

20 and renal cell carcinoma.

The skilled artisan will appreciate that the introduction of certain substituents will
create asymmetry in the compounds of Formula I. The present invention contemplates all
enantiomers and mixtures of enantiomers and stereoisomers, that is, both the
stereomerically pure form (e.g., geometrically pure, enantiomerically pure, or

25  diastereomerically pure) and enantiomeric and stereoisomeric mixtures. Enantiomeric
and stereoisomeric mixtures can be resolved into their component enantiomers or
stereoisomers by well known methods, such as, chiral-phase high performance liguid
chromatography or crystallizing the compound as a chiral salt corplex. Enantiomers and
stereoisomers can also be obtained from stereomerically- or enantiomerically-pure

30  intermediates, reagents, and catalysts by well known asymmetric synthetic methods.



an amine (AA) with a carbamate (AB), a carbamoyl chloride (AC), or an aryl isocyanate (AD), all of
which are commercially available or directly prepared by methods known to WO 20061091671
PCTIUS2006/0882886/82%those skilled in the art. The amide (AG) compourR{st B Re04288 may be
generally prepared by reaction of an amine (AA) with an acyl chloride (AF). The requisite amine (AA)
intermediate may be prepared from known 7-chloro- imidazo[1,2-a]pyridine (AH) as in Scheme H. Xis
Cl, Br, or I, and Y is a boronic acid, ' 5 boronic ester;18r trialkyl stannane. Unless otherwise indicated,
all other variables are as previously defined. Scheme Il RI-Y, Pd(O), S-Phos or ' \) ~ NIS or NRS \
N~ 1) bis(pinacolato)diboron, KOAc, N /I Pd2(dba)3, P(c-hex)3 :: / (Al1l) 2) R'X, Pd(O) (AL) R, '
N1I2-(CH2)~ R-Y \ WW%‘&@ PGP HEG PRB AN BEVER) TG Seops ofthe N~
NHZ-(CFIZ)n Rrefed?{{)uidnPas (AdpotAtl N hopiBS R\R0) Dasastd MMfchidsarBida=.1 (AL) m n
An aryl group is introduced at the 7-position of the imidazo{l,z-. gqj ridine gro gy Pd catalyzed
cross-coupling SPARBHL B ALy BB B EBHE i poE (e AR Btk (AD. This
intermediate (Aljdimkia)dgerated seldthvelihvEib NEF O aNBSatitite Bppsitidarfelowed by a second
Cross-coup ling reactlﬂ% %r@p%tu?xgg Igp {Pﬁfigvention may be prepared by employing reactions as

shown in the following schemes, in addition to other standard manipulations that are’

known in the literature or exemplified in the experimental procedures. These schemes,

therefore, are not limited by the compounds listed or by any particular substituents

employed for illustrative purposes.

10 The following schemes are used to prepare compounds of Formula I where R is
NHC(O)CH,R® or NHC(O)NHR®. Unless otherwise indicated, all other variables are as

previously defined.

Scheme 1

H
RN N o NEES (AE)
X N\/g 4
R4

NE, 0
(AA) Mn C]_q R&
op 7
1
S
SN N\% o
R4 )K/Rs

Ny

H

(AG)
15 The urea (AE) compounds of Formula I may be generally prepared by reaction of

an amine (AA) with a carbamate (AB), a carbamoyl chloride (AC), or an aryl isocyanate

(AD), all of which are commercially available or directly prepared by methods known to



15 amino or aminoalkyl group or a latent amino or aminoalkyl group is a substituent of the aryl
boronate coupling partner. Alternatively, the couplings may be carried out first at the 3-position and
then at the 7-position through the intermediacy of (AK) and (AL) as depicted in Scheme 11. It should
also be noted thad tapeargssrcoupling reaction used to WO 2006/091671 PCEAR20064098283 -15
install the aryl group at the 7-position of the imidazo[1,2-a)pyridine can take place at the end of the
sequence, after formation of the urea (not pictured). The amides of Formula | may be prepared as
shown in Scheme lll. Unless otherwise indicated, alf yariables are as previously defined. 5 Scheme Il
Cl, Rte n~ ~. N Y-R-(CHO.CO2H + Pd(0) 4 ILIN -R6 (A1) or (AK) \( oxalyl hioride, 0, R" N ( cat
DMF, CH2Clz \ N~ (Al~ O Alternatively 6 CM RN c bis(pinacolato)diboron, X-R-(CH2)o CO2H
+H2N-R X-R 0kd sICIRN bR k) W(@W@hmﬁdmfﬁdﬁd@aﬂ@@%geﬁeﬁny@H2)a
CONHRG6 + (AT or gl&A A dioxan 5 %{ taly. qa ss-coupling of (AJ) or (AK)
with a phenyl Bogponlc I\%’{gusgnﬁé“ﬁ[ g Wéﬁl alk %2‘%%%0 rboxylic acid (or protected acid)
provides (AM). 10 THécmpusidamigeddphisicsuplsbato amabmp@mhdgfmﬁdwﬁﬁethi@ds well-known
to imidazo[1,2-a]pyridine (AH) as in Scheme II. X is Cl, Br, or I, and Y is a boronic acid,
5  boronic ester, or irialky! stannane. Unless otherwise indicated, all other variables are as

previously defined.

Scheme H

RL-Y, PA(®), S-Phos
ar

ClL R
= :N> , 2N =N NIS or NBS
Y/, 1) bis{pinacolato)diboron, KOAe, J
N Pd,(dba),, P(c-hex), XN
(AD

2} RIX, Pd(0}
{AH)
R! NHQ-(CH,Z}"»»R“wY
=N, - (AA)
o N PA(0), base
Yor Br n=l 1
(AT)
Alternatively,

cl CQ (BA)
\G,,N NH~(CH,),-R%-Y Pd((}) S-Phos
NIS or NBS Y
(AHD AN N\2 .

]

10 (AK) lor Br n=0,1 (AL)

An aryl group is introduced at the 7-position of the imidazo[1,2-a]pyridine group
by Pd catalyzed cross-coupling or through the intermediacy of a boronic ester to give the
biaryl compound (AI). This intermediate (Al) is halogenated selectively with NIS or
NBS at the 3-position followed by a second cross-coupling reaction at that position. An

15  amino or aminoalkyl group or a latent amino or aminoalkyl group is a substituent of the
aryl boronate coupling partner. Alternatively, the couplings may be carried out first at
the 3-position and then at the 7-position through the intermediacy of (AK) and (AL) as

depicted in Scheme IL. It should also be noted that the cross-coupling reaction used to



those skilled in the art resulting in (AN). Alternatively, the amide (AP) can be prepared from a
halophenyl acid (AO) using standard methods before the aryl group is coupled to WO 20061091671
PCTIUS2006/006288/0%97he imidazo[1,2-a]pyridine ring. In this case a haf§&3FRYUSBOMEDN the aryl
group (AP) is converted to a boronic ester (AQ) for coupling to (AJ) or (AK) as shown in Scheme IlI.
In the cases where a halogen occupies the 7-position of the imidazo[1,2-a]pyridine ring in (AN), a
second Pd(O) catalyzed coupling is carried out to obt8in the claimed compound 5 as previously
described in Scheme 1. The carbamates of Formula | may be prepared as shown in Scheme IV.
Unless other wise indica*ted, all varigbles are as previousl fined.. Scheme IV ClorR Clor R
CIN- & RERIED R Pt 5 ISR P A e e SPGB TS base (AQ)
10 (AK) or (ABnidaf BicTshqueacbafiatémiAR)moe termed(hytgaenbiang an alcohol (AM ) with an
isocyanate. Synthesif.h%f thi gt%ftpg%n@f‘tiﬁ?ayﬁ‘y ;g'i%ﬁggalgdgo %%ag%x%gn gﬁssU%%égling at the
3-position of the imidazoff@-a pyri me.a( r AJI)) Vith an alconol Sich as
hydroxylmethyifitterigbordinited cidl. vEHebley hyres pravidvs!y gdsitidn of the 15 imidazo[1,2-a]pyridine
can be intzoduced by a second Pd(O) coupling at any point as shown for the ureas. Compounds of
Formula | where Rl is pyridonyl, methoxy substituted pyridinyl, or di(substituted)aminopyridinyl may be
prepared as shown is Scheme V. Unless otherwisggmgdiEated, all other variables are as previously

defined. 20 WO 2006/091671 PCT/US2006/QQ! 83/ _N
s N\%

Pd(0) S
YR-CH)COH + (ADor(AK) —n R! HN
(H),—COH T~
oxalyl chioride,
oh:t (AM)
, N cat. DMP, CH,Cl,
N N\%
R! |
e, NHRS
(AN) \[r
4]
Alternatively
CDL RN bis(pinacolato)diboron,
X-R-(CH,),COH +HN-R® —— s X-RCH),-CONHRS -
(AP} ROAe, Pd(0), Pic-hex),
(AO)
PA(0), K,CO,,

Y-R4(CH),-CONHRS  + (AT) or (AK) (AN)
(AQ

A Pd(0) catalyzed cross-coupling of (AT} or (AK) with a pheny} boronic acid that

dioxane H,O

is appended with an alky] tethered carboxylic acid (or protected acid) provides (AM).
10 The carboxylate group is coupled to an amine using standard methods well-known to

those skilled in the art resulting in (AN). Alternatively, the amide (AP) can be prepared

from a halophenyl acid (AO) using standard methods before the aryl group is coupled to



-20 Scheme V P N NR2R3 N R2R3NH, base -N'N (AS) N~f N, \\aa McOH, HC1 R, (CHZ)o-Rs R~
S H(CH2)nR MeO N O N HBr, heat\ N' U) (AV) Ra -Rs ()n Rs A dialkylamino group can be
introduced by nucleophilic aromatic substitution of 5 a 2-fluoropyridyl group (AS) to yield (AT) at the
end of the synthesisodesinidlar strategy using acidic methanolysis gives (AUCanssmstmdzether
cleavage with HBr provides the pyridonyl group (AV). The aryl bromides of Scheme II, R'X, may be
prepared as described in Scheme VI. R7 is as previously described. 10 Scheme VI Br N
R2R3NH,base NRZR r Br (AW) An alkyl- or dialkylaﬁ?momethyl pyridyl group can be introduced as a
substituent on the aryl group at the 7-position of the imidazo[1,2-a]pyridine via alkylation of 5 15
bromo-2-bromom_etti1ﬁ/l-p ridine (AW) with a secondarysﬁgllqline, as shown in Scheme VI. The aryl

bromide (s) cal%HE AR EERERPE HbPLRATE A BYEGi SRR R Giba AR & 671

PCT/US2006/@0f288rted o a boronic ester (AQ) for coupling to (AJ) or (AK) as shown in Scheme III.
In the cases where a halogen occupies the 7-position of the imidazo[1,2-alpyridine ring in
(AN), a second Pd(0) catalyzed coupling is carried out to obtain the claimed compound
5  as previously described in Scheme L
The carbamates of Formula I may be prepared as shown in Scheme IV. Unless

otherwise indicated, all variables are as previously defined.

Scheme IV
]
ClorR NN ¢l or R PN
T N\%
\ RENCO \Q:\%
R\ 4
: (CH,) —OH R
(AM) H, (cH, 3\\ F%
\\ N
(AR) Q H
ClorR} HOCH,Ph-Y,
VYN PAD), base
K,N\/e - (AQ)

10 (A)or (al) lorBr
The carbamates (AR) are formed by combining an alcohol (AM ) with an
isocyanate. Synthesis of this starting material (AM °) is by Pd(0) catalyzed éross-
coupling at the 3-position of the imidazo[1,2-aJpyridine (AK or AJ) with an alcohol such
as hydroxylmethylphenylboronic acid. The aryl group at the 7-position of the
15 imidazo{l,2-ajpyridine can be introduced by a second Pd(0) coupling at any point as
shown for the ureas.
Compounds of Formula I where R! is pyridonyl, methoxy substituted pyridinyl, or
di(substitutedyaminopyridinyl may be prepared as shown is Scheme V. Unless

otherwised indicated, all other variables are as previous}j( defined.
20



Scheme VII Pd(O) ChR~, Br-R-(CHZ),; COZPG + (AH) or (Al) N (AX) 4 (AY) (CH2).-CO2PG CI, RjL
~"~ N~ ester hydrolysis HZN-R6 T~ Il (AK ~N, 4 (AN) '(CH2)n-CONHR6 Compounds from the amide
class may also BEGIEs4METAs shown in Scheme VI via the Pd(0) catalyzed erytasongeanton of 3-H
imidazo[1,2,a]pyridine intermediates 5 (AH) or (Al) with a protected (PG) bromophenyl acetic acid
ester (AX) to form the coupled acid (AY). The tert-butyl group is a suitable ester protecting group
indicated as PG which is subsequently cleaved undét‘acidic conditions. The amide (AN) may then be
formed using either oxalyl chloride/DMF to form an acyl chloride in situ or using the coupling reagents
DMTMM/NI'VIM or HATU/diisopropylethyl amine. HZN-R6 Br-R4-(CH2),; CO2H + H2N-R6
Br-R4-(CH2)n CONHR6 (AZ) (BA) Pd(O) Br-R4§é§§%%ONHR6 + (AH) or (Al) (AN) 10 (BB)
Alternately, The amid are prepared from bromoargesidsy(AZ) using the amide formation
procedures above, and tlie BA are coupled vi¥RBELR#€0) cata yze arylatlon reaction with (AH) or (Al).

In the cases where the P C rylation 15 reaction i ith (AH), subsequent
elaboration is carried outss the & tuted position as prexi lﬁusly es . The skilled artisan will

appreciate that not all of the substituenty in the compounds of Formul iMyolerate certain reaction
conditions employed ¥s@¥#iFesize the WO@Q16/091671 PCT/U82006/00628%\(C%% g

T NN ¢ U
L\/N\/e ‘ (AV) = N\{

~ 5
(CHy), —R° ()R

(Al

A dialkylamino group can be introduced by nucleophilic aromatic substitution of
5  a2-fluoropyridyl group (AS) to yield (AT) at the end of the synthesis. A similar strategy
using acidic methanolysis gives {AU), and methyl ether cleavage with HBr provides the
- pyridonyl group (AV). '
7 The aryl bromides of Scheme IT, R'X, may be prepared as described in Scheme

VI. R’ is as previously described.

10
Scheme VI
Br NR2R3
N R,R,NH, base N
I = 2 =3
= 2
r . Br

(AW)
An alkyl- or dialkylaminomethyl pyridyl group can be introduced as a substituent
on the aryl group at the 7-position of the imidazo[1,2-a]pyridine via alkylation of 5-
15 bromo-2-bromomethyl-pyridine (AW) with a secondary amine, as shown in Scheme VI,

The aryl bromide (s) can then participate directly is the reactions previously described.



compounds. These moieties may be introduced at a convenient point in the synthesis, or may be
protected and then deprotected as necessary or desired. The skilled artisan will appreciate that the
protecting groups may be removed at any convenient point in the synthesis of the compounds of the
present inventiof OMEHBRI8or introducing and 5 removing nitrogen and oxy @€ /pRetecHeRssroups are
well known in the art; see, for example, Greene and Wuts, Protective Groups in Organic Synthesis,
Yd Ed., John Wiley and Sons, New York, Chapter 7 (1999). Furthermore, the skilled artisan will
appreciate that in many circumstances, the order in” which moieties are introduced is not critical. The
particular order of steps required to produce the compounds of Formula | can be 10 dependent upon
the particular compound being synthesized, the starting compound, and the relative lability of the
substituted moieties. Abbreviations AIBN - 2,2'- ethyl propionitrile); BINAP -
rac-2,2'-Bis(diphenyl-phosphino)- 15 1,1'-binaphthyl; 9-BBN ~%;Borabicyclq[3.3.1Jnonane; Boc20 -
Di-tert-butyl dicarbonate; TBDMSCI or TBDMSICI - tqufgutyl dlme si
Butylamine hyd%%@ﬁﬁé e S)+ BEdhodpiay Mass-spectrum;
Dimethylethylamine; SO - Dimethylsulfoxide; DMF - Dimethylformamide \QME - Dimethyl ethylene
glycol; DCM - dlCthI'(O thane; 20 Dioxane - 1,4-dioxane; DMAP - 4-[§ﬁf¥éth§ inopyriding; h -
hour(s); LDA - Lawesson Reagent- 2,4-Bis-(4-methoxy phenyl)-I,3-dithia-2,4-di bhetofie-2,4-
disulfide; Lithium di-isopropylamine; NIS - N- |odosuccm|rgid§ min_- minute(s); NBS -
N-romosuccinimide; MeOH - methanol; EtOH - 95% ethanol; R und bottom flask; RBSN -
round bottom sﬁféﬂéfﬂ?ﬂésk (RIP2 - sHMgé}, EtOAc, AcOEtL&/eﬁhy{cetate, ESIMS - electrospray
ionization mass spectrometry; HPLC - high pressure liquid chromatography; ISCO - ISCO brand high
pressure liquid chromatography; S- Phos - 2-Dicyclohexyl-phosphino-2', 4 hoxXyedadeiphenyl;
Pd(TPP)4 - tetrakis(triphenylphosphine)-pailadium(0);DMTMM - 4-(AI,*B-dime oxY-[1,3,5]triazin-2-
yl)-4-methyl- morpholFh‘emi:tmndsrﬂmtdéxel\dmmbchMeHyydhmhphmﬁpmmHatk‘Ehbw@i(ﬂSBﬂemeVH

Azabenzotriazolehayhliily NN IeLr I&%ﬂ (i b 1{4}%8%%@ M
Methyl-2-pyrrolidinone; %’dcmge gqu 1,1-Bis- (? phenylp 6563% é@rb“g‘é‘ﬁ’ée 5006/091671
PCT/US20606/066283 (m\péhammmpﬁdﬁﬁmé@mmmém@@m@&mmw
2-DicyclohexylghQsRh¥eRr (AY). The tert-butyl group is a suitable ester protecting group indicated as

PG which is subsequently cleaved under acidic conditions. The amide (AN) may then be

formed using either oxalyl chloride/DMEF to form an acyl chloride in situ or using the
coupling reagents DMTMM/NMM or HATU/diisopropylethyl amine.

HN—R’
Br-R%(CH,) -COH + HN-R’ Br-R*-(CH,),-CONHRS
(AZ) (BA)
Pd(0)
Br-R*(CH,)-CONHRS + (AH) or (Al (AN)

10 (BB)

Alternately, The amides (BA) are prepared from bromoarylacids (AZ) using the
amide formation procedures above, and the BA are coupled via the Pd(0) catalyzed
arylation reaction with (AH) or (AI). In the cases where the Pd(0) catalyzed arylation

15 reaction is carried out with (AH), subsequent elaboration is carried out at the Cl
substituted position as previously described.

The skilled artisan will appreciate that not all of the substituents in the compounds

of Formula I will tolerate certain reaction conditions employed to synthesize the



2'4',6'-tri-i-propyl-1,1'-biphenyl. NMP -1-Methyl-2-pynolidinone; Pearlman's catalyst - Palladium
hydroxide, 20 wt% Pd on carbon; 5 Preparation 1
5-tert-Butyl-2-[BaepeaRmazdimethyl-silanyloxy)-ethyl]-2H-pyrazol-3-ylamine PREDS306/006283
amino-34ert-buty)-pyrazol-I-yl)-ethanol To a solution of 4,4-dimethyl-3-oxo-pentanenitrile (5.0 g, 0.04
mol) in absolute ethanol (50 mL), add 2-hydrazino-ethanol (3 mL, 1.1 equiv.) and concentrated HCI
(0.5 10 mL). Reflux the reaction for 4 hours then cotito room temperature and dilute with water and
ethyl acetate. Wash the organics with water then saturated aqueous saturated sodium chloride then

dry with magnesium s If filter and concentrate jn vacuo. Trituration from exanes and
iohlorometnArE BV LHS TOIIE % EeOhJo e QoL AT (PP B mhess o
5-tert-Butyl- Z@KMtpmmmmmtmﬁawwmpma@la?ii&rse:dﬂéd artisan will
2-(5-amino-3- tyl- z0|- 1 tha 3 42 019 mql), add TBD SCI 3.38 g, 1.2 equiv.)
and |m|d<'ylzoleé§§r‘i(§J e @g%ﬁ}) v Eﬁ\ﬁt—o?}i Sl Pvg'vé%nlg%fo \?%né?n t rﬁnéérrla tire under N2.
Dilute the rea&%hmﬁh@ﬂ%m@a@aoﬁ%%ezdmwwé\@@amdm}amoﬂuhwm then saturated

aqueous satuESARHHRIG. 906, bk et maRneS RSBl Ust.ang poncentrate i

vacuo to give a solid (5.5 g, 99%) which’is used W|thout further purlflcatlon m/z 298 (M+1).

Make the folliRpIRtEHPrEgiatd Sare Rt ise KEouen i Sisenic Synthenis, 3 ThEG oRR ST application

W0200026202nM9Mn%1N8Q0@e&|@1%r277(19999 @uﬁﬂ%m?o&%p@z@émehlafﬂ%@mlﬁﬁlr&%ﬁe MS(ES),
nz/z (M+1) 2 I thiazol- 2 lamine 129 3 5-Prop I thiazol-2-ylamine 143 4 _

5-1sopropy!-thiZ mrﬁll’f‘fg %%“"?% rPiSERT tMH OIS e B AT F G561 671

PCT1US2006586 283 ui2doRiepdasienGuired to produce the compounds of Formula I can be

212ogoBuy e SRy P50 R ARSNGB,
o the relatzvc Iabzhty of the substituted moieties.

Abbreviations
AIBN - 2,2"-Azobis(2-methyl propionitrile); BINAP - rac-2,2’-Bis{diphenyl-phosphino)-
15 . 1,1’-binaphthyl; 9-BBN - 9-Borabicyclo[3.3.1]nonane; Boc;O — Di-tert-butyl
dicarbonate; TBDMSCI or TBDMSICI — tert-butyl-dimethyisilyl chloride; TBAF — tert-
Butylamine hydrofivoride; MS (ES) — Electrospray Mass spectrum; THEF —
tetrahydrofuran; DMEA - Dimethylethylamine; DMSO — Dimethylsulfoxide; DMF —
Dimethylformamide; DME — Dimethyl ethylene glycol; DCM -- dichloromethane;

- 20 Dioxane — 1,4-dioxane; DMAP - 4-Dimethylarninopyridine; b — hour(s); LDA ~
Lawesson Reagent- 2,4-Bis-(4-methoxy phenyl)-1,3-dithia-2 4-diphosphetone-2 4-
disulfide; Lithium di-isoprépylamine; NIS - N-iodosuccinimide; min —~ minute(s); NBS
N-romosuccinimide; MeOH - methanol; EtOH - 95% ethanol; RBF, RB ~ round bottom
flask; RBSN - round bottom single neck flask; SiO; — silica gel; EtOAc¢, AcOEt —

25  ethylacetate; ESIMS — electrospray ionization mass spectrometry; HPLC — high pressure
liquid chromatography; ISCO ~ISCO brand high pressure liguid chromatography; S-
Phos - 2—Dicyc10hcxy1~phosphino—Z’,6’—dimethoxy—1,I’~bipheny1; PA(TPP), -
tetrakis(triphenylphosphine)-palladivm(0);DMTMM - 4-(4,6-dimethoxy-[1,3,5]triazin-2-
yh-4-methyl-morpholin-4-ium; chloride; NMM — N-Methylmorpholine; HATU - O-(7-

30 Azabenzotriazole-1-yl)-N, N,N’N’-tetramethyluronium hexafluorophosphate; NMP - 1-
Methyl-2-pyrrolidinone; PAdCly{dppf) CH,Cl; - 1,1°-Bis-(diphenylphosphino)ferrocene



Dissolve 5-tert-butyl-2-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-2H-pyrazol-3-ylamine 5 (5.5 g, 0.018
mol) in THE (100 mL) under N2 and cool to 0 C. Add pyridine (1.6 mL, 1.1 equiv.) via syringe followed
by dropwise addition of 2,2,2-trichloroethyl chloroformate (2.7 mL, 1.1 equiv.). Stir the reaction at 0 C
for one hour thewmepemeesTthe cooling bath and allow the reaction to stir for B{StEEWPENRERS. Dilute
the reaction with ethyl acetate and water. Wash the organic layer with water then saturated aqueous
10 saturated sodium chloride and then dry over magnesium sulfate, filter, and concentrate in vacuo to
give a residue (8.7 g, 100%) that is used without furthssr purification. MS (ES), m/z 474 (M+1). Using a
procedure similar to Preparation 6, prepare the following intermediates from commercially available

starting materials qr those described jn Preparations 1-5: Physical Data. Prep. Name MS(ES), m/z
Rkt e s bR e
[3-(1-Ethyl-1-rethy-propyipistiarobibhylstarddmic lapiet Ry R 20 340l thinkiey Pwathykestest i yst

[3-(1,1-Dimethy}shutyD-isoxazol-5-yll:¢ (rf ic acid 2,2,2- 345 trichloro-ethyl ester 10
(5-tert-Butyl-isoi;g;%%{3 2-131/§y08(§1? 5‘%?%]0 a\é?t o%g,%qt?fic} Poﬁl’o-ethyl 317 ester 11-

(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-carbamic acid 2,2,2- 406 trichloro-ethyl ester 12
3-tert-Buth-5-(2,2,2-trichIoro-ethoxycarbonylan_@ ép‘j}gggqle-l- 415 carboxylic acid tert-butyl ester 13
(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-carbamic acid 2,2,2- 328 trichloro-ethyl ester 14

(5-tert-Butyl-[1,3, AfirRiRYOLA-B attaicimpnisienipronoetael-25iyrasekp pdamine
(5-Ethyl-thiazgl-2syfk-corbasic:aeig.& R datiichlorgpethhester 304 WO 2006/091671
PCT/USZOO6/00628%0-E golution of 4 4-dimethy!-3-oxo-pentanenitrile (5.0 g, 0.04 mol) in absolute
ethanol (50 ml.), add 2-hydrazino-ethanol (3 mL, 1.1 equiv.) and concentrated HC1 (0.5
10 mL). Reflux the reaction for 4 hours then coo! to room temperature and dilute with water
and ethyl acetate. Wash the organics with water then saturated aqueous saturated sodium
chloride then dry with magnesium sulfate, filter and concentrate in vacuo. Trituration
from hexanes and dichloromethane gives a white solid (4.8 g, 66%). MS (ES), m/z 184
(M+1).
15
B. 5-tert-Butyl-2-[ 2-(tert-butyl-dimethyl-silanyloxy)-ethyl}-ZH-pyrazol-3-ylamine
To 2-(5-amino-3-tert-butyl-pyrazol- 1 -yl)-ethanol (3.42 g, 0.019 mol), add
TBDMSCI (3.38 g, 1.2 equiv.) and imidazole (3.18 g, 2.5 equiv.) in DMF (7 mL) and stir
overnight at room temperature under N, Dilute the reaction with ethyl acetate and water.
20 Wash the organic layer with water then saturated aqueous saturated sodium chioride and
then dry over magnesium sulfate, filter, and concentrate in vacuo to give a solid (5.5 g,
99%}) which is used without further purification. MS (ES), m/z 298 (M+1).
Make the following intermediates according to the general procedure described in
the PCT application WO200026202 May 11, 2000, filed Oct 27, 1999 (p.52):

Preparation Name Physicﬁl Data MS(ES), m/z (M+1)
2 5-Ethyl-thiazol-2-ylamine 129
3 5-Propyl-thiazol-2-ylamine 143
4 5-Isopropyl-thiazol-2-ylamine 143
5 5-tert~-Butyl-thiazol-2-ylamine 157

25



16 (5-Propyl-thiazol-2-yl)-carbamic acid 2,2,2-trichloro-ethyl ester 319 17
(5-1sopropyl-thiazol-2-yl)-carbanlic acid 2,2,2-trichloro-ethyl ester 319 18
(5-tert-ButyI-thié‘ygl-zﬂ‘-’ﬂg%ﬁ%amic acid 2,2,2-trichloro-ethyl ester 333 19  PCT/US2006/006283
(4-tert-Butyl-thiazol-2-yl)-carbamic acid 2,2,2-trichloro-ethyl ester 333 20
(4-Trifluoromethyl-pyridin-2-yl)-carbamic acid 2,2,2-trichloro- 339 ethyl ester 21
(4-sec-Butyl-pyridin-2-yl)-carbamic acid 2,2,2-trichlofo-ethyl ester 32i Preparation 22
-3-lodo-7-chloro-imidazo[1,2,a]pyridine To a solution of 7-chloro-imidazo[1,2,a]pyridine (6.10 g, 40
mmol) (Yamanaka, 5 Motosuke et al., Chemicalgr%pléﬂa%wgceutical Bulletin (1991), 39(6), 1556-67) in
dry acetonitrile (100 mL), add N-iodosuccinamide: Stir for 30 minutes. Filter off the precipitate and
then wash witi-dédtomibie Riropyyhisienibex predipliaichrdravitetdhitritezdo3givkcarhamie sotid.
Concentrate the filtrate, dilute with ethyl a%@i%ﬁ\é{ﬂ&&%ﬁ}}]&%f sodium hydrogensulfite (NaHSO3),
saturated aqueous sodium bicarbonate, saturated 10 aquéous NacCl, dry over MgSO4, filter and

evaporate. Us&i#elvemsiiaabialditsschuirdise purntaniom@ oy yi s rereniRylonso) 8 8.33
(d, 1H, J %7.3(k12), 6 69 cholb i ’*ﬂﬁlf(fbb'ﬁh,juﬁaeﬁl ¥ ol A Ha dipridifPeh % hl2):

Preparation 23 15 4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazole-I-sulfonic acid

dimethylamidel-A¢®yya 6RespEnmoidanid Sndenyismmadisrasive 4-tsapairetisle 9.24 g, 48.0 mmol)

in THE (100 mipyapebagddNat 226 1%433,6. mahS36:0:0M) dS 0 iRAARE SER30 minutes at
0 C. Add dimethyl 20 sulfamoyl chloride (6.18 mL, 57.6 mmol)l dropwise and stir 1 hour at 0 C and 1

hour at room t& peringbah gt ellomdheliserban it fon Afetal R Reues- SBils tha Aereti@Ract with
 CH2CI2, dry ovéthamydeetiseMAS@4tefiltaraameheoneanitaier Ghtomate grapiiherse sigheuyvith

v . . . . o . X
hexanes/giy| acetals 1O 10 2 avepclear ol L8 0. 82% viBld), MR GR) Az, 7S 4M+D- WO
4-(4,4,5,5-Tetrearrethy 2 13 2¢cidoalibicgaoR %) ipyriazetd-vsihibohivtiedpdifettiyta MIdES),
m/z 474 (M+1).
Using a procedure similar to Preparation 6, prepare the following intermediates

from commercially available starting materials or those described in Preparations 1-5:

- |Physical Data
| Prep. Name MS(ES), m/z
{(M+1)
7 (3-tert-Butyl-isoxazol-5-yl)-carbamic acid 2,2,2-trichloro-ethyl 317
ester

g | [3-(1-Ethyl-1-methyl-propyl)-isoxazol-5-yl}-carbamic acid 2,2,2~ 345
trichloro-ethyl ester

9 {3-(1,1-Dimethyl-butyl)-isoxazol-5-yl}-carbamic acid 2,2,2- 345
trichloro-ethyl ester

10 {5-tert-Butyl-isoxazol-3-yl)-carbamic acid 2,2,2-trichloro-ethyl 317

ester

11 (5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-carbamic acid 2,2,2- 406
trichloro-ethyl ester

12 | 3-tert-Butyl-5-(2,2,2-trichloro-ethoxycarbonylamino)-pyrazole-1- 415

carboxylic acid tert-butyl ester

13 (5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-carbamic acid 2,2,2- 328
trichloro-ethyl ester

14 | (5-tert-Butyl-[1,3,4]thiadiazol-2-yl)-carbamic acid 2,2,2-trichloro- 332

ethyl ester
15 (5-Ethyl-thiazol-2-yl)-carbamic acid 2,2,2-trichloro-ethyl ester 304




Combine pyrazole-I-sulfonic acid dimethylamide (7.0 g, 23.2 mmol), potassium 5 acetate (6.3 g, 69.8
mmol), bis(pinacolato)diboron (6.5 g, 25.5 mmol), and DMSO (140 mL) and de-gas under a stream of
nitrogen. Add PdC12(dppf)-CH2CI2 (0.51 g, 0.70 mmol and heat the reaction to 80 C overnight. Dilute
the reaction with¥RQ2086/8%d7@xtract with ethyl acetate. Wash the combined orgaviiégoadtbnsesier and dry
over anhydrous MgS04, filter and concentrate. Use the title compound contaminated by a 33%
impurity of the 10 bipyrazole as a mixture. Preparation 24 4-Bromo-2-ethyl-pyridine Prepare the title
compound according to the general procedure described in 15 Journal Organic Chemistry, Vol. 50, No.
22,1985, page 4410-4411. Slurry 4- bromopyridine hydrochloride (4.17 g, 0.021 mol) in THE (100 mL)
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Filter and concentrate in vacuo to give a brown residue (2.64 g, 30 66%). LCMS (ES), m/z 188 (M+1,
bromide pattern). WO 2006/091671 PCT/US2006/Q6483 >27 Prepare the following according to the
same procedure as Preparation 24. Physical Data Preparation Name MS (ES), ni/z (M+1) 25

4-Bromo-2-isopropyl-pyridine 202 (Mi“i?‘ﬂﬁ‘g‘

10

15

20

rﬁ}%{@rﬁg@éﬁimo[l,z,a]pyﬁdme
To a solution of 7-chloro-imidazo[1,2,alpyridine (6.10 g, 40 mmol) (Yamanaka,

Motosuke et al.,, Chemical & Pharmaceutical Bulletin (1991), 39(6), 1556-67) in dry
acetonitrile (100 mL), add N-iodosuccinamide. Stir for 30 minutes. Filter off the
precipitate and then wash with acetonitrile. Recrystallize the precipitate from acetonitrile
to give a white solid. Concentrate the filtrate, dilute with ethyl acetate, wash with 10%
sodium hydrogensuifite (NaHSQs), saturated aqueous sodium bicarbonate, saturated
agueous NaCl, dry over MgSQy, filter and evaporate; Use the combined solid without
further purification (8.0 g, 73%). "H NMR (DMSO0) 8 8.33 (d, 1H, J="7.3 Hz), 7.79 (d,
1H, J=2.0Hz), 7.72 (s, 1H), 7.07 (44, 1H, J=7.3 and 2.0 Hz).

Preparation 23
4-(4,4.5,5-Tetramethyl-{1,3,2]dioxaborolan-2-yl)-pyrazole-1-sulfonic acid
dimethylamide

A. Pyrazole-1-sulfonic acid dimethylamide

Dissolve 4—i6d0pyrazole 9.24 g, 48.0 mmol) in THF (100 mL) and add NaH (2.26
g, 63.6 mmol, 60% in oil) is portionwise and stir for 30 minutes at 0 °C. Add dimethyl
sulfamoyl chloride (6.18 mL, 57.6 mmol) dropwise and stir 1 hour at 0 °C and 1 hour at
room temperature. Quench the reaction with saturated NaHCO; solution and extract with
CH,Cly, dry over anhydrous MgSQy, filter and concentrate. Chromatograph the residue
with hexanes/ethyl acetate 1:0 to 2:1 to give a clear oil (11.8 g, 82% vield). MS (ES), m/z
176 (M+1).



Preparation 26 1-(4-Chloro-pyridin-2-yl)-propan-2-one 5 Make the title compound with a procedure
similar to Preparation 162 A below using 4-chloro-2-methylpyridine. MS(ES), m/z 170 (M+1).
Preparation 27 Y8A$94Hlidin-2-yl-imi dazo [ 1,2-a]pyridine 10 A. 7-PyridiPc2/yBnoiceses3
1,2-a]pyridine To a round bottomed flask add 7-chloro-imidazo[1,2-a]pyridine (0.25 g, 1.6 mmol),
tricyclohexylphosphine (55 mg, 0.12 equiv.), potassium acetate (0.24 g, 1.5 equiv.),
bis(pinacolato)diboron (0.46 g, 1.1 equiv.) and dioxafte (10 mL). Deoxygenate this mixture thoroughly
with N2 then add tris(dibenzylideneacetone)dipalladium (0) (75 15 mg, 0.05 equiv.) and heat the
reaction to 80 C overnight under N2. Filter the reaction thru Celite(r) and wash with DCM then
concentrate to dryness. To this residue, add 2- bromopyridine (0.14 mL, 1.5 mmol), S-Phos (75 mg,
0.125 equiv.), factagsi s -Jrosphtid- (0362 dipRabqrolay); Widkanefdie -kl famd wader (5 mL).
Deoxygenate 3%: miﬁ%%ﬁthoroughly with N2, add palladium (II) acetate (16 mg, 0.05 equiv.), and
reflux the 20 reaction overnight. Concentrate the reaction to dryness and slurry in DCM. Filter this
slurry thru Celite(r) addmbashpgiskolpdMuGoncetitiatentibylidrade (hérg pliinbydailigatassiumn (EtOAc to

5% McOH : D i esigy ] ) o (M+ 6/091671
PCT/U sgooes ]%%%EL%%@ N3 3|o§§0§’%€§?ﬁ%{f§%@%&|{% dggf(cf‘(l‘;i ,%’-%%y‘rli’}c’ﬁ i 3 %}gjs%%é@ %
7-pyridin-2-yl-iaki apd fe-2as)posrdin etiers of nitogamol)dd BRShIdRp e (8 hit)lafttmel NIS (0.35

g, | equiv.). Heat tharerctaniln ROE dol30mmpnutpauader N daandiuamsithethylacqiate. Wash the

" organic layer with' 1 N NaQH 5 followed by sat NaCl. Dry the organic layer over magnesjum sulfate,
filter and conBERErATE PGV RHTIDNEEI P1PRIG BBy AFSE &y A %Ymﬁi%l%%are the
following accditisgid psocenires SimitartiteRiappsatio nodarihysit bl DFts Mspuiigpatadion Name

(ES), in/ 0 bipyrazole as a mixture.

Preparation 24
4-Bromo-2-ethyl-pyridine
Prepare the title compound according to the general procedure described in

15 Jouwrnal Organic Chemistry, Vol. 50, No. 22, 1985, page 4410-4411. Slurry 4-
bromopyridine hydrochloride (4.17 g, 0.021 mol) in THF (100 mL) and cool to -78 °C
under nitrogen. Add ethylmagnesium bromide (15.7 mL of a 3.0 M solution in diethyl
ether, 2.2 equiv.) dropwise via syringe. Stir the reaction at <78 °C for 10 minutes then
remove the ice bath and allow the reaction to warm to room temperature. Qﬁeﬁch

20  reaction with 20% ammonium chloride (aq) then dilute with dicthyl ether. Wash organics
with water, 1 N HC] (aq), then aqueocus saturated sodium chloride. Dry organics over
magnesium sulfate, filter and concentrate in vacuo. Redissolve the residue in toluene
(100 mlL.) and place under nitrogen. Dissolve tetrachloro-1,2-benzoquinone (5.8 g, 1.1
equiv.) in acetic acid (50 mL) and add dropwise to the reaction. Allow reaction to stir

25 overnight at room temperature. Make the mixture basic by adding 1 N NaOH (aq) then
extract with ethyl acetate. Acidify organic layer with 1 N HCI (aq) and extract with ethyl
acetate. Set organics aside. Basify the aqueoué layer with 1 N NaOH (aq) and extract
with DCM. Wash this organic layer with aqueous saturated sodium chloride then dry
over magnesium sulfate. Filter and concentrate in vacuo to give a brown residue (2.64 g,

30 66%). LCMS (ES), m/z 188 (M+1, bromide pattern).



(M+1) 28 3-lodo-7-(2-methyl-2H-[1,2,4]triazol-3-yl)-imidazo[1,2- 326 a] ridine 29
3-lodo-7-(2-methyl-pyridin-4-yl)-imidazo[1,2-a]pyridine 336 30
7-(3-Fluoro-pyridin-4-yl)-3-iodo-imidazo[1,2-a]pyridine 340 31
7-(2-Chloro-pyritif-28afinfdbzo[1,2-a]pyridine 232 32 PCT/US2006/006283
7-[2-(3,3-Diethoxy-propyl)-pyridin-4-yll-3-iodo-imidazo[1,2- 452 a] yridine 33
3-lodo-7-(2-isopropyl-pyridin-4-yl)-imidazo[1,2-a]pyridine 364 34
3-lodo-7-(2-ethyl-pyridin-4-yl)-imidazo[1,2-a]pyridineZ350 35
1-(4-Imidazo[1,2-a]pyridin-7-yl-pyridin-2-yl)-propan-2-one 252 36
3-lodo-7-(pyridin-2-yl)-imidazo[1,2-a]pyridine 322 37 7-(6-Methyl-pyridin-2-yl)- |n|dazo[1 2-a]pyridine
210 10 Preparation g@j@tj@r migrr:hng to the same procedure as Preparation 2

1,2-a]pyridin-:F/I) 1-(3-piperidin-I- yI propyl)-1H-pyridin;2-one A. 4-IpNgaeaiaz-alpyridin-7-yl-1
H-pyridin-2-one Prepare his intermediate by methods isimilar to Pre ion 27 except using 4-
bromo-2-fluord SSPRIAIPRE a coupling Fifher MS(ES),|rn/z 214 (M+I§)$ ﬁté‘&t’fh% WO 2006/091671

PCTIUS2006/D06283 -29 intermediate 2- quoropyridinn in a round bottmﬂ;isk with 5N HCljunder N2

atmosphere tp-86-Cfor-Z-hours: uuu} ade-56-mE2-MiNH3-in-MeOH-and-DEM-transfer-to :eparatory

funnel and extract #ith D(‘ﬂ/l%i‘ﬁ%?jzﬁﬁ?@f“ﬁ’dh%ﬂg‘%y%r and EoHdHHd DremiSeRItE Pacts str'lp off

DCM under reduced pressureto give .26 g (269 overatty 5 MS(ES), tnfz 212 (M+1). B
4-imirla7n[12_a}p din-7-vl_1_(3_piperidin-1-yl-prnpyl)-1H-pyridin-2-one In a RBF under nitrogen,
charge (850 mg, 4.0 mmols) 1-(3- chlororpropfit¥etiae #Cl (1.18 g, 6 mmo]), DMF (40 mL), and
CS2C03 (2.8 g, 8.8 10 mmol), Nal @@O@H@réﬁ@mﬁh anghheahia ZGke for 24 hours. Filter the reaction
and rinse.the solids with DCM. Combine and filtrate an tr off under re 6% 27 prressure then
purify by passing thrb\%éﬁ sl SEREH? ‘51 LBRaHR A §H%r&nﬁﬂth 5 F&Nd methanol,
the product bamggeduthmmmr(ﬁﬂﬂ;ﬁpwﬁklﬁmmpﬂﬁwdUO((M%)) DCM. Evaporate solvent from the
product containing fractions under reduced

Preparation 27
3-Iodo-7-pyridin-2-yl-imidazo[1,2-alpyridine
10 A 7-Pyridin-2-yl-imidazol I,2-a}pyridine
To a round bottomed flask add 7-chloro-imidazo[ 1,2-a]pyridine (0.25 g, 1.6

mmol), tricyclohexylphosphine (35 mg, 0.12 equiv.), potassium acetate (0.24 g, 1.5
equiv.), bis(pinacolato)diboron (0.46 g, 1.1 equiv.) and dioxane (10 mL). Deoxygenate
this mixture thoroughly with Nj then add tris{dibenzylideneacetone)dipalladium (0) (75

15 mg, 0.05 equiv.) and heat the reaction to 80 °C overnight under N,. Filter the reaction
thru Celite® and wash with DCM then concentrate to dryness. To this residue, add 2-
bromopyridine (C.14 mL, 1.5 mmol), S-Phos (75 mg, 0.125 equiv.), potassium phosphate
(0.62 g, 2 equiv.), dioxane (10 mL}, and water (5 mL). Deoxygenate this mixture
thoroughly with N3, add palladium (II) acetate (16 mg, 0.05 equiv.), and reflux the

20 reaction ovemight. Concentrate the reaction to dryness and slurry in DCM. Filter this
slurry thru Celite® and wash with DCM. Concentrate the filtrate then purify by silica
column (EtOAc to 5% MeOH : DCM) to give a residue (0.325 g, >100 %). MS (ES), m/z
196 (M+1).



15 pressure. Chromatograph using (40 g ISCO(r)) Si02 eluting with a gradient of 0% to 10% 2 M NH3
in MeOH with the balance DCM. Evaporate solvents to afford ivory solid 410 mg (30%) MS(ES), m/z
337 (M+1). C. ROtIidazo[ 1,2-a]pyridin-7-yl)-1-(3-piperidin-1-yl-prapyil S 448H4EA- 20 2-one
Prepare the title compound in a similar fashion as in Preparation 78 B with the exception that EtOH
and acetonitrile are used as solvents. MS(ES), m/z 415,417 Br isotopes (M+1). Preparation 39 25
7-[2-(3,3-Diethoxy-propyl)-pyridin-4-yIJ-irnidazo[l,zig%ﬁyridine In a round bottomed flask, add 9-BBN
(0.5Min THF, 42.2 mL, 2 equiv.) under nitrogen. Add acrolein diethyl acetal (3.4 mL, 2.1 equiv.) via
syringe and sty at o temperature avernight. In a separate flask on the second day, combine
7-(2-chloro- pﬁi%igs’ﬁa%iﬂwé%%‘c%ﬁ -_rg%z;/zr%?h%ajg nQll mmo)), potassium phosphate (4.47 g, 2 30
equiv.), S-Phos (0.5Pips 125 Tnpotivhh-Llivhdandag@lit b )parvting 406F £4 5 hhndDeaghsolvitth nitrogen then .

add palladium te {Q. 9 der nittogen. Ta this WO 2006/091671
PCT/USZOOG/E)%%?@?%%@O%@?&%% &bé% ’t%r‘?ﬁ??‘(ém%i%tﬁ?& as Ogiggépné%ﬁr éat the reaction at
80 C for 5.5 hoinsietonise Mrdhetclitriareib eBiyirapanib CVethdhefitigrti leyaowitinshdlalgHnaterial.
Wash with,D i ra}gf2 Al i ili : sa:Ethyl, Acetate - Ethyl
Acetate t>3 5%@%@2% SE@R,.@% 10% l\/sljet éﬁ%l?yggﬁ%fgy %gv% Sa;%ufls}l reséglkgﬁéﬂ(lﬁi 8 >100 %) which is
used as is for SRBABREEEINGS: {F2BY tansplEbE) dve+ 83 %0p rdba Giforro322 (M+1).
7-[2-(2-Morpholin-4-yl-propyl)-pyridin-4-yl]-imidazo[ 1,2-a]pyridine Dissolve
1-(4-imidazo[1,2-a]pyridin-7-yl-pyridin-2-yl)-propan-2-one (3.9 g, 15.5 10 . mmol) in methanol (400
mL) under nitrogen. ﬁﬁ&%&gﬁ%}ﬁ&wﬁ&?ﬁ%}%‘& PERESAres IR BERSEATA B A Sieves (7.8 g,
powdered and{dried in a yacuum oven at 100 C overnight). Stir five minutes thgn BeigsgaOiim .
cyanoborohydyide (1.0 Miin THF, 28 mL, 1.8 equiv.) via syringe and stir at roon L@@gsﬁture for 5
days. Filter to r@feggﬁtieﬁ bluble material, washing,with methanol. Concentrate tp then make
basic with 20% 15 NaOH|(aq) and extract with ethyl acetate. Wash organics with @étiseus $aturated
sodium chlorige then dryjover MgSO4. Filter and concentrate then purify by siliﬁ:a gﬂ_qu)thyl

78 . 3~Iodo~7—(2—methy1~2H—[1,2,4}.t1iazoln3my1)»imidazo[1,2- 396
‘ alpyridine

29 3-Todo-7-(2-methyl-pyridin-4-yl)-imidazof1,2-alpyridine 336

30 [7-3-Fuoro-pyridin-4-yl)-3-iodo-imidazo[1,2-alpyridine 340

31 7-(2-Chloro-pyridin-4-yl)-imidazo[ 1,2-a}pyridine 232

32 7-[2-(3,3-Diethoxy-propyl}-pyridin-4-yl]-3-iodo-imidazo[1,2-] 457
alpyridine

33 3-Todo-7-(2-isopropyl-pyridin-4-y})-imidazo{1,2-a]pyridine 364

34 3-Iodo-7-(2-ethyl-pyridin-4-yl)-imidazo[1,2-a)pyridine 350

35 1-(4-Imidazo[1,2-alpyridin-7-yl-pyridin-2-yl)-propan-2-one | 252

36 3-Todo-7-{pyridin-2-yl)}-imidazo{1,2-apyridine 322
37 7-(6-Methyl-pyridin-2-yl)-imidazo{1,2-a]pyridine 210
10 Preparation 38

4-(3-Bromo-imidazo([1,2-a]pyridin-7-y1)~1-(3-piperidin-1-yl-propy})-1H-pyridin-2-one
A. 4-Tmidazol1 /2-a]pyridin-7-yl-1H-pyridin-2-one
Prepare this intermediate by methods similar to Preparation 27 except using 4-

bromo-2-fluoro pyridine as a coupling partner MS(ES), m/z 214 (M+1). Heat the



Acetate -3 5% Methanol : DCM 4 10 % Methanol : DCM -> 5% 2M NH3 in methanol : DCM -) 10 % 2
M NH3 in Methanol : DCM) to give product as a tan solid (3.7 g, 74%). MS (ES), nz/z 323 (M+l). 20
Prepare the following using procedures similar to Preparation 40: Physical Data Preparation Name
MS (ES), m/z (W@ 2§0&2 51-Imidazo[1,2-a]pyridin-7-yl-pyridin-2 I)-l-methyI?&WWﬁgﬁé@S
Preparation 42 [2-(4-Imidazo[1,2-a]pyridin-7-yl-pyridin-2-yl)-1-methyl-ethyl)-carbamic acid tert-butyl 25
ester Dissolve 2-(4-imidazo[1,2-a]pyridin-7-yl-pyridin-2-yl)-1-methyl-ethylamine (0.1 g, 0.4 mmol) in a
mixture of THE (10 mL) and DCM (10 mL) under nitF%%’en. Add di WO 2006/091671
PCTIUS2006/006283 -31 tert-butyl-dicarbonate (0.095 g, 1.1 equiv.). Stir 45 minutes at room

temperature then dilute with ethyl acetate. Extract organics with.w, N Na aq), then ageuous
e G AT T R A SRR 0y A eI 10 0

sodium chloride. organics ov er ahd eoncentrate.
Methanol : DCM B’ gife plosuct (a2 54, B2 MIEES), My@BR3RIHUMIyansfBreparation 42A 3

0do-7-(4-meth -ph ):Lm.idazol1 2:alpwidine..A. 7=(4-Meathanesulfonyl-phenyl)-imidazo[
1,2-a]pyridine %%?%H%ﬁggﬁgﬁ?&%ﬁ%ﬁ%%Igf@gg' p%/lrll%fnzeq{%%ﬁg?yfﬁ@ﬁ%rﬁéfp?[“é](rﬁl%/, 4- 10
methylsulfonylPiévyixbeptitriacitl Q6¥3eder 88lachirmesissui2 gl ved(RPPaIa%1ovealiB.3 nimol, 0.025
eq) and ce_gsiurmm@,r}grgz(ﬁ%g)_l.M mol, 2.2 eq) in a mixture of anhydrous DME (2000 mL) and
EtOH (1000 mL) at 80 C under N2 atmosphere for 24 hours, Coot the mixture to room temperature
and filter through Celite(r) to remove Pd catalyst. Add water (5000 mL) and extract this solution with

CH2CI2 (3x2000 mL)-Rayidbrthe -aiganienohase (epMahod ansteuaporaig-addiedsbe crude 2000
{BL of CH2CI2 and 'ﬁ%x&%ﬂ%r%ﬁmg&éﬁ érﬂgrtgg?égdnn?é,egﬁl%% Ilsl)tr%n@[] and evaporate the solvent
chlororpropyl)piperine HCI (1.18 g, 6 mmol), DMF (40 mL}), and Cs,CO; (2.8 g, 8.8
10 mmol), Nal (450 mg, 3 mmol) and heat to 78 °C for 24 hours. Filter the reaction and
rinse the solids with DCM. Combine DCM and filtrate and strip off under reduced
pressure then purify by passing through Varian SCX® (10 g) column that is pre-washed
with water and methanol, the product being eluted with (20%) 2 N NH; in methanol/
(80%) DCM. Evaporate solvent from the product containing fractions under reduced
15 pressure. Chromatograph using (40 g ISCO®) SiQ;, eiuting with a gradient of 0% to
10% 2 M NHj in MeOH with the balance DCM,  Evaporate solvents to afford ivory solid

410 mg (30%) MS(ES), m/z 337 (M+1).

C. 4-(3-Bromo-imidazo{1,2-alpyridin-7-y1)-1-(3-piperidin-1-yl-propy!)-1H-pyridin-
20 2-one
Prepare the title compound in a similar fashion as in Preparation 78 B with the
exception that EtOH and acetonitrile are used as solvents. MS(ES), m/z 415,417 Br
isotopes (M+1).
Preparation 39
25 7-[2-(3,3-Diethoxy-propyl)-pyridin-4-yl]-imidazo[1,2-a}pyridine
In a round bottomed flask, add 9-BBN (0.5 M in THF, 42.2 ml., 2 equiv.) under
nitrogen. Add acrolein diethyl acetal (3.4 mL, 2.1 equiv.) via syringe and stir at room
temperature overnight. In a separate flask on the second day, combine 7-(2-chloro-
pyridin-4-yl)-imidazo[1,2-alpyridine (2.42 g, 11 mmol), potassium phosphate (4.47 g, 2
30 equiv.), S-Phos (0.54 g, 12.5 mol %), dioxane (90 mL.), and water (45 mL). De-gas with
nitrogen then add palladium (II) acetate (0.118 g, 5 mol %) under nitrogen. To this



afford a yellow solid. Wash the solid with ethyl ether to give 150 g of the desired compound as a light
yellow solid. (Yield: 85%). MS (ES), in/z 273 (M+1). 20 B.
3-lodo-7-(4-metMAhE8HISIL phenyl)-imidazo[1,2-a)pyridine Treat a solution BET/US2006/006283
7-(4-methanesulfonyl-phenyl)-inidazo[1,2-a]pyridine (101 g, 371.3 mmol, | eq) in 2000 mL of CH3CN
at 0C with NIS (83.5 g, 371.3 mmol, 1 eq). Allow the mixture to stir at room temperature for 1 hour.
Remove the solvent and the dissolve the residue in¥H00 mL of CH2C12, wash with 10% NaOH
solution, NaHSO3 25 sat., water and aqueous saturated sodium chloride. Dry over MgSO4 and
evaporate. Trit raIe the solid obta ‘T\f es filter a \\/&[ in vacua.to aff d 1109 of the title
compound as £y &Pé\/\?cg ffi§ ooieid 8% é%? r¥1‘Fz°§5§P% %atlg}%ﬁeg%?&f’ﬁ 3 for
4-(3-lodo- |m|daam[§L Zfaa]pgmdm-t?»gﬂjﬂmmz&omplm m@Myheﬂ ﬁRee;Iarmthmuﬂmhfmepﬁaxadausmg a
similar procedqy the . ] .
iodo-7-(4- met#ggéﬁs% oﬁﬁsﬁueny |m|§§;%? Lg alpyri fhfébn”né‘%’é%i’l t}ﬁ/&l%emﬁi' Etpgé)aration 44
4-[7-(4-Metharfesstato | Endriydptatd da A5 e tpyel diRCMy - d8fz Yiethinel CBEGNN o give a
3-iodo-7-(4-methaneskfenyphe e imiae alt P lRySIding 08, %%iﬁg;wz 326

47 g, 25. 11 mmol) in

(4-aminomethylphenyl)boronic acid, HCI (1.29 g, 6.91 mmol) and K7CO

1.,4-dioxane (30 mL) and water (15 mL). Bubble nitrogen through the mixture for five minutes. Add
dichlorobis(triphenyiphosphine) palladium (1) (@328id3-488 mmol). Attach a reflux condenser, and
heat the mixture to 110 C. Stir overn|Pht (15 houﬁ and cool to room temperature. Concentrate the

mixture to dryness in VA DS RRy RSB tndhnisiatadialvaRiERol and filter through
Celite (r) 521. Concenissdtvthie(8alutiandit \?a@}p@ﬁdm—’iyﬁlupyhaﬁhd Puibpby-2alneB.ehramatography

(ethyl acetate -> 50 nol in ~dic rol eth ne --> o me in 0 ne 0% 2M -
NH3 in rgg‘ham &1 %%ﬁ:%nr%le%ﬂ Ht}‘? orlgl1 roauct ? @e)hﬁ%fgk’)m{ngg%g (%\;ﬂ).
Prepare the foflemirndg@tsseselirog ﬁremr@’n&ﬁ Wﬁs@i@aﬂlﬁa@d iPrepparatinn@o/mpea g Name

MS(ES) m/z (Mihidn) 4%%%%&%94{9@&'se&%ﬁymm@ami;dga@%%éﬂhpag@ed,am'ne 364
46 4-(7-Pyridin-2-yl- |m|dazo[l 2-a]pyridin-3-yl)-phenylamine . 2

1.8 equiv.) via syringe and stir at Toom temperature for 5 days Filter to remove insoluble
material, washing with methanol. Concentrate to dryness then make basic with 20%
15  NaOH (aq) and extract with ethyl acetate. Wash organics with aqueous saturated sodium
“chloride then dry over MgSO,. Filter and concentrate then purify by silica gel (Ethyl
Acetate 2 5% Methanol : DCM > 10 % Methanol ;: DCM > 5% 2M NH; in methanol :
DCM -> 10 % 2 M NH; in Methanol : DCM) to give product as a tan solid (3.7 g, 74%).

MS (ES), m/z 323 (M+1).
20
Prepare the following using procedures similar to Preparation 40:
' Physical Data
Preparation Name MS (BS), m/z
(M+1)
41 2-(4-Imidazo[1,2-a]pyridin-7-yl-pyridin-2- 253
yl)-1-methyl-ethylamine
Preparation 42
{2-(4-Imidazo[1,2-a]pyridin-7-yl-pyridin-2-yl)-1-methyl-ethyl]-carbamic acid tert-butyl
25 ester

Dissolve 2-(4-imidazo[1,2-a}pyridin-7-yl-pyridin-2-yl)-1-methyl-ethylamine (0.1
g, 0.4 mmol) in a mixture of THF (10 ml) and DCM (10 mL) under nitrogen. Add di-



47 4-[7-(1H-[1,2,3]Triazol-4-yl)-imidazo[1,2-a]pyridine-3-yl]-phenylamine 277 48
4-[7-(2-Methyl-2H-[1,2,4]triazol-3-yl)-imidazo[1,2-a]pyridine-3-yl]- 291 phenylamine 49
4-[7-(2-Methyl-2H-[1,2,4]triazol-3-yl)-imidazo[1,2-a]pyridine-3-yl]- 305 phenylamine 50
4-(3-{4-[3-(5-te M BaN#¥A%Hz01-3-yI)-ureido]-3-fluorophenyl}- 514 imidazo[ | PCa]p§rigof38)-benzoic
acid 51 4-[3-(4-Amino-3-fluoro-phenyl)-imidazo[1,2-a]pyridin-7-yl]-benzoic acid 348 ji 52
4-(7-Pyridin-3-yl-imidazo[1,2-a]pyridine-3-yl)-benzylamine 301 WO 2006/091671 PCT/US2006/006283
-33 53 4-(7-Pyridin-2-yl-imidazo[1,2-alpyridin-3-yl)- ¥t benzylamine 54
4-[7-(2-Methyl-pyridin-4-yl)-imidazo[1,2-a]pyridin-3- 315 yl]-benz lamine Preparation 55

4-(7-Pyridin-3-yl-imidazo[1,2- a]Pyrldln -3- {ﬁ)'. henylamine A. 4-(7-Chloro-inidazo [
1,2- a]pyrldln-f%%l RPRERAERRAE IR & E%‘&‘b?negd“ﬂ%%ﬁ“é‘&ties at room temperature then
7-chloro-3- IOdﬁ}mdaﬁﬂéﬂh?!-aﬂcawtﬁdlm(r&@ GgDidd Wimoha@eldl N NaOH (aq), then aqeuous

4-(4,4,5,5- tetrargethylld.dE f? xat%og(z)}lan -2- %)K?}ﬁeof(y %en l 1. 1 e |vc%]n ota(‘;l?}lbllj_hr%%a nate (4.5q,

3 equiv.), d|oxane gena et mixiGre fH'R? then add
dlchlorobls(trlgﬂe(ﬂ?l%@kﬁohﬂnel)pé}(él‘eﬂhm give r@8ig, ©.035en 59 Joanhifefli) thez D0 3¢a@doh)overnight
under N25 Concentrate the reaction to dryness and slurry in DCM. Filter this slurry thru Celite(r) and
wash with DCM. Concentrate the filtrate then purify by silica plug (EtOAc to 5% McOH : DCM to 10 %
MeOH : DCM) to give a pale grey solid (2.6 gPE®emjoMELES), n1/z 244 (M+1). 15 B.

4-(7-Pyridin-3-yl- Imldazo[la%zfalwrwném}&la%y@r%mﬁ Pl @4k ?}5 Qpedflask add
4-(7-chloro- |m|daz%[1 2-a]pyridin-3 ylge/nhenylaml 2 1 mmol), pyridine-3-boronic acid (0.38 g,

1.5 equiv.), pdtadsitiieprospHiam BTyl 2 BistaRn 12 “Sipyridine
2-dicyclohexylphospﬁmﬁrﬁctdtmeﬁhmmalolxrmdmﬁmm@'??ﬁﬁﬂe@lﬁe%wszG #0RoY, V&R F-€quiV.),

1,4-dioxgpe (10.Mlak A WRIEL 2. Mke acid (157.3 g, 786.8 mmol, 1.2 eq), Pd(PPhs)s (19 g, 16.3
mmol, 0.025 eq) and cesium carbonate (4724 g, 1.44 mol, 2.2 eq) in a mixture of
anhydrous DME (2000 mL) and EtOH (1000 ml} at 80 °C under N, atmosphere for 24
hours. Cool the mixture to room temperature and filter through Celite® to remove Pd
catalyst. Add water (5000 mL} and extract this solution with CHCl; (3x2000 mi). Dry

15  the organic phase over MgSO, and evaporate. Add to the crude 2000 mL of CH,Ch and

heat to reflux. Remove insoluble materials by filtration and evaporate the solvent to
afford a yellow solid. Wash the solid with ethyl ether to give 150 g of the desired
compound as a light yellow solid. (Yield: 85%). MS (ES), m/z 273 (M+1).

20 B. 3-Iodo-7-(4-methanesulfonyl-phenyl)-imidazo[1,2-ajpyridine
Treat a solution of 7-(4-methanesulfonyl-phenyl)-imidazol 1,2-a}pyridine (101 g,
371.3 mmol, I eq) in 2000 mL of CHsCN at 0°C with NIS (83.5 g, 371.3 mmol, 1 eq).
Allow the mixture to stir at room temperature for 1 hour. Remove the solvent and the
dissolve the residue in 5000 mL of CH,Cl, , wash with 10% NaOH solution; NaHS0,
25 sat., water and aqueous saturated sodium chloride. Dry over MgSOy4 and evaporate.
Triturate the solid obtained with hexanes, filter and dry in vacuo to afford 110 g of the
title compound as a yellow solid. (Yield: 75%). MS (ES), m/z 398 (M«+1).

Preparation 43
30 4-{3-Jodo-imidazol1,2-alpyridin-7-yl)-benzoic acid methyl



20 Deoxygenate this mixture thoroughly with N2 then add palladium (11) acetate (23 mg, 0.05 equiv.)
and reflux the reaction overnight. Concentrate the reaction to dryness and slurry in DCM. Filter this
slurry thru Celite(r) and wash with DCM. Concentrate the filtrate then purify by silica plug (EtOACc to

5% McOH : DCM to o Sal 6 m/ 87
(M+1). WO 2@9@/@5{%;}’4‘39%;?&% M%EOHS% 3%%%;& %,.?Br %g%b 6f l% R prof:cgazdures
similar to Preparation 55: Physical data reparatlon ompound Name MS ( Iz (M+1) 56

4-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)- 3g&hakgRzayamine 57
3-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)- 301 Benz lamine 58

[4-(7-Pyridin-4-yl-imidazo[ 142 dlpYtidimsssifpntDhdrehzyl]dearbainipatioh e stibutyl eater-59
4-(7-Thien-3-yl- |m|d§i@f9@é}ﬁ3ﬂ¢dﬁ%@¢)ﬁa§@ﬂﬂﬁ@wﬁmm%ﬂﬁﬁdﬂ0[l 2-ajpyridine (2.50 g, 6.28
3-(7-Thien-3-JHIPibHAY8nmssyiRhengProsE A nBohitHRS $5.91 mmol) and K,CO; (3.47 g, 25.11
4-Imidazo[1,2° rfaliir- SiE %%fé%lé‘ﬂﬁé‘ﬁl@%{é@fa%ﬁhbﬁﬁ%@ dhateptge for five

4-(7-Thien-3-Ylamidaz RPNy é‘?‘?‘f& aé‘%@@l\(/%bz g 0.188 mm"l} Attach a
4-(7-thien-3- yf citly g%%]g fﬁ - ﬁ){l}b rﬁ% %ﬁ&}ses S FﬁE’)“ To the
solution add @ghyﬁ | ((%Mi,f:;t:@ aasin ecgfé} u’fﬂ/t g{ Su tl.‘?1e solutlon for

U 1’1 n kY
15 minutes aneiieadaabao §yedns &Jagmg %m&%@ al Mn%&i% O BHT Slowly
and stir for 3Qifvitutasnbiake e wastagn HxuMEBRARIEND-SEHY NaQur] %Pr'fétﬁai'rgl %4 followed by
extraction 10 sutficetmdieneatetidfasiotherexsagtswith s@matqd/agmausl§aturated sodium chloride,
dry over MgSO4, filter and evaporate to afford 0.070 g. MS(ES), m/z 306 (M+1). Prepare the following

according to proced%&%%@%ﬁ&ﬁﬂ&%@é&%@&@@ i?’reparation 44.

Physical Data
Preparation Compound Name MS(ES)
m/z (M+1)

45 4-[7-(4-Methanesulfonyl-phenyl)-imidazo[],2-a]pyridin-3-y1]-phenylamine 364

46 4-(7-Pyridin-2-yl-imidazo[1,2-ajpyridin-3-yl)-phenylamine . 287

47 4-[7-(1H-[1,2,3]Triazol-4-y1}-imidazo| 1,2-a]pyridine-3-y1]-phenylamine 277

48 4-[7+(2-Methyl-2H-[1,2,4}triazol-3-yl)-imidazo{1,2-a]pyridine-3-y]- 291
phenylamine

49 4-[7-(2-Methyl-2H-[ 1,2 4]triazoi-3-yl)- 1m1daz:o{1 Z-ajpyridine-3-yl}- 305
phenyiamine

50 4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-3-fluorophenyl} - 514

“imidazo[1,2-a]pyridin-7-y])-benzoic acid
51 4-[3-(4-Amino-3-fluoro-phenyl}-imidazo[1,2-a}pyridin-7-vi}-benzoic acid 348
52 4-(7-Pyridin-3-yl-imidazo[1,2-a]pyridine-3-y1)-benzylamine 301




Physical data Preparation Compound Name MS(ES), m/z (M+1) 63 3-(7-Thien-3-yl-imidazo[1,2- 306
a] ridin-3- 1)-benz lamine Preparation 64 15 4-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenylamine
A. 7-Pyridin-4-yl-imidazo[1,2-a]pyridine Method A: WO 2006/091671 PCTIUS2006/006283 -35
Charge a 250 mfbieBHtidm flask equipped with a magnetic stirrer, tempesaturs2casntsotiad heating
mantle, under N2 atmosphere, condenser, with 7-chloro- imidazo[1,2-a]pyridine (4.0 g, 26.2 mmol),
4-pyridyl boronic acid (3.54 g, 28.8 mmol 1.1 Eq),

2-dicyclohexylphosphino-2',6'-dimethoxy-1,1' blphen9?(600 mgq) [X-Phos,can be 5 used as an alternate
ligand in this reaction], Pd(OAc)Z (145 mg) K3P04 (11 1 g 52 6 nano]) and dioxane: H20 2:1 (170

mL). Warm the-reaction-white-purgingw heatto-65-C-for-18-hours-Goe) the
reaction to roj‘n ten@éeratu e ancF ﬂjv ﬁv aﬁayég Ig‘érazt%rr%gﬁ%?g’ﬁas swﬁon off the B&%om I;yer (25
mL). Add EtOAc-and—evapora Lo uu(i.ln“4 uuc oti-Take-the-selids-upnto

EtOAc again, 10 ané"evapora’fte under re lH’uggél o aze op %E?fiﬁna esjof watk}. Dissolve the
brown solid into-€H2E2-and-5%-MeOtHt+-and-then L..llluulatuglo.pll USii"lg SiO2 C=uullu with—a-slow
gradient of 0% to 10% of 2 M NH3 in MeOH with the balance CH2C12 . Evaporate the product
fractions under reduced pressure to give a lightBreflamatiemsolid 4.5 g (89%). MS (ES), m/z 196 (M+1).

15 A. 7-Pyridin-4-yl- |m|dazo£ ﬂﬂ}ﬁm?%WW&Q‘L[?nglggf&g%@fﬂlpﬂgkg%ﬁggom flask under

nitrogen, charge 7-chloro- |m| 1,2- a]pyridine ( mmol, 1 e s(pinacolato)diboron

(10.18 g, 40.1 fhrfdf -EidorygimpbenididmipwBonitd xees d2@016 mmol, 1.5 eq), Pd(OAc)2 (370 mg,

1.6 mmol, £.05 20 eqyotiigyshandpRasRRing O dnoeh-3-Haaneldd-40 %Az;%}g&fﬁ&%@ognlu and
water (68 L). ?%at the#ayf % n mixture to 100 C faor 24 hours, then stir over the weekend at_room

temperature. fre@rrmigameyk hﬁ%ﬂo&@QFﬂ@“S%WHE’Bﬁ@% ik 5BAMY -ater for 1

hour, then filtepatassitnseathunht: ML waletg vy thiexuet ¢akenl), and water (20 mlL).
Deoxygenate this mixture thoroughly with Ny then add

dichlorobis(triphenylphosphine)palladium (IT) (0.23 g, 0.03 equiv.) and reflux the

10 reaction overnight under N;. Concentrate the reaction to dryness and slurry in DCM.
Filter this slurry thru Celite® and wash with DCM. Concentrate the filirate then purify
by silica plug (EtOAc to 5% MeOH : DCM to 10 % MeOH : DCM) to give a pale grey
solid (2.6 g, 100%). MS (ES), m/z 244 (M+1).

15 B.4-(7-Pyridin-3-yl-imidazo[1,2-ajpyridin-3-yl)-phenylamine
To a round bottomed flask add 4-(7-chloro-imidazof1,2-alpyridin-3-yl)-
phenylamine (0.5 g, 2.1 mmol), pyridine-3-boronic acid (0.38 g, 1.5 equiv.), potassium
phosphate (0.87 g, 2 equiv.), 2-dicyclohexylphosphino-2’,6’-dimethoxy-1,1’-bipheny!
(also called S-Phos, 0.105 g, 0.125 equiv.), I,4-dioxane (10 mL), and water (5 mL).

20 Deoxygenate this mixture thoroughly with N, then add palladiom (II) acetate (23 mg,
0.05 equiv.} and reflux the reaction overnight. Concentrate the reaction to dryness and
shury in DCM. Filter this slurry thru Celite® and wash with DCM. Concentrate the
filtrate then punify by silica plug (EtOAc to 5% MeOH : DCM 1o 10 % MeOH : DCM) to
give a yellow solid (0.39 g, 66%). MS (ES), nyz 287 (M+1).



(-10 g) in vacuo at 60 C overnight to give the title compound as a gray solid (6.54 g, 25 26.8 mmol,
81% yield) with a purity of 99.3% by HPLC. 2) To a 100 nil., round-bottom flask with stir bar and
condenser, undBfhGER tharge 4-bromopyridine hydrochloride (3.98 g, ZEHWSioN0962%5),
7-(4,4,5,5-tetramethyl- [1,3,2]dioxaborolan-2-yl)-imidazo[1,2-alpyridine (5.47 g, 22.4 mmol, 1.1 eq),
Pd(OAc)2 30 (90 mg, 401 mmol, 0.02 eq), triphenylphosphine (217 mg, 827 mmol, 0.04 eq), K3P04
(8.6 g, 40.5 mmol, 2 eq), 1-propanol (36 mL), and wé%’r (12 mL). Heat this reaction WO 20061091671
PCT/US20061006283 -36 mixture to reflux (90 C) overnight and then cool to room temperature.
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K2CO3 (40 mL, 28.8 mmol, 1.1 eq), and Pd(PPha)ph{8af 61). Warm the
' 4-(7-Thien-3-yl-imidazo[1,2-a]pyridin-3-yl)-benzylamine
Dissolve 4-(7-thien-3-yl-imidazof 1,2-a}pyridin-3-yl)-benzonitrile (0.087 g, 0.29
mmol) in THE (8 mL). To the solution add a BH;Me,S solution (Z M, 1.0 mL, 2.0

mmol) at room temperature. Stir the solution for 15 minutes and then heat at 50 °C for

orolan-2-yhaniling

(2.69 .0).[these
= J7 L

3.5 hours, Cool the mixture at 0 °C and acidify to pH = I slowly and stir for 30 minutes,

Make the reaction mixture basic with solid NaOH to pH = 12-14, followed by extraction

10

with ethyl acetate. Wash the extracts with saturated aqueous saturated sodium chloride,

dry over MgSOy, filter and evaporate to afford 0.070 g. MS(ES), m/z 306 (M:+1).

Prepare the following according to procedures similar to Preparation 62:

tal of boronic acid], dimethoxy ethane (140 mL), 2 M

Preparation

Compound Name

Physical data
MS(ES}, m/z
(M+1)

63

3-(7-Thien-3-yl-imidazo[1,2-
ajpyridin-3-yh)-benzylamine

306

15

Preparation 64

4-(7-Pyridin-4-yl-imidazo[1,2-alpyridin-3-yl)-phenylamine
A. 7-Pyridin-4-yl-imidazo{1,2-alpyridine Method A:



reaction while purging with N2, then heat to 65 C'for 18 hours. Cool the reaction to room temperature
and transfer to a separatory funnel and siphon off the bottom layer (25- 30 mL). Evaporate the DME
under reduced pressure off and take the residue up into 30 MeOH (1 L), and 2 M NH3 in MeOH (10
ml.). Filter the sahegosiaaBmove Pd(0) and evaporate under reduced pres&grgiszowaioetid SiO2 gel.
Vacuum dry the SiO2 and WO 2006/091671 PCT/US2006/006283 -37 chromatograph using Si02
eluting with a gradient of 0% to 10% of 2 M NH3 in McOH with the balance CH2C12. Evaporate the
solvents under reduced pressure affording a brlght’%ﬂow solid 2.6 g (60%). MS (ES), m/z 286 (M+1).
Prepare the following according to Preparation 64: Physical data Preparation Compound name MS

4-(7-Chloro-midazol SESAyHOIEL P38 Bk e agpe whh & Magheks sirer
;1 I(7dThi7azol geybpmﬂﬂazaa{dn&dlﬁxyhehm% mmsamrbenmlmo%he& c(;)ndenser, with 7(—jchlo7m—|) i
odo- ridin- ridi 0-imida rdin- ridin 2-
e %)zgmlc b?er?{)&? %ezg 8%37 L% I}970 hé ?FS; é SLTor

]-I-meth I-eth llﬁmca "&Stér A7 pyr| y -imidazo[1,2- 336
al pyridine 5 FigpardiionldiexyipbaBpbino-byiidlin@d)x3- @Lt@iﬂlmmm}@yﬁhamnD%solve

(5 ertbuy gl READSBIRARIR R 2SR eplet(0) 180 | SPi a0 o0) and

5-bromo-pyridin-2-yl amine (0.263 g, 1.52 mmol, 1.0 in DM d trlethyl amine
(0.22 mL, 1.5 mphb Rt dieganestipthé LrddStshm e ategea@ﬂwab@mpwlﬁsmsth@o& then dilute

with diethyl ethes(d 0enieh:Wash (with: Saluraied gyenys-aalidpishsadiumpehionde,@x20 mL), water
(2x20 transfer to a separatory funnel and siphon off the bottom layer (25 mL). Add EtOAc and
evaporate the solvents under reduced pressure off. Take the solids up into EtOAc again,
10 and evaporate under reduced pressure to azeotrope off traces of water. Dissolve the
brown solid into CH,Cl; and 5% MeOH and then chromatograph using Si0O; eluting with
a slow gradient of 0% to 10% of 2 M NH;3 in MeOH with the balance CH,Cl,. Evaporate
the product fractions under reduced pressure to give a light yellow/tan solid 4.5 g (89%).
MS (ES), m/z 196 (M+1).
15
A. 7-Pynidin-4-yl-imidazof 1,2-alpyridine Method B:
1) To a 250 mL round-bottom flask under nitrogen, charge 7—chlor0—imidazoé1,2—
ajpyridine (5.07 g, 33.2 mmol, 1 eq), bis(pinacolato)diﬁoron (16.18 g, 40.1 mmol, 1.2
eq), potassium carbonate (6.86 g, 49.6 mmoal, 1.5 eq), Pd(OAc); (370 mg, 1.6 mmol, 0.05
20 eq), tricyclohexylphosphine (914 mg, 3.3 mmol, 0.10 eq), diglyme (50 mL.), and water v
(68 uL). Heat the reaction mixture to 100 °C for 24 hours, then stir over the weekend at
room temperature. Filter the mixture and rinse with 2 x 10 mL diglyme. Slurry the
solids in 50 mL water for 1 hour, then filter and rinse 2 x 10 mL water. Dry the wet cake
(~10 g) in vacuo at 60 °C overnight to give the title compound as a gray solid (6.54 g,
25  26.8 mmol, §1% yield) with a purity of 99.3% by HPLC.

2) To a 100 ml round-bottom flask with stir bar and condenser, under nitrogen,
charge 4-bromopyridine hydrochlonide (3.98 g, 20.5 mmol, 1 eq), 7-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-imidazof1,2-a]pyridine (5.47 g, 22.4 mmol, 1.1 eq), Pd(OAc),

30 (90 mg, 401 mmol, 0.02 eq), triphenylphosphine (217 mg, 827 mimol, 0.04 eq), K5PO4
(8.6 g, 40.5 mmol, 2 eq), 1-propanol (36 mL), and water (12 mL). Heat this reaction



- mL), dry, filter,-and concentrate to produce a brown oil. Purify the oil by silica gel flash
chromatography employing a 0-10% gradient of ethyl acetate in dichloromethane to 15 furnish 0.302 g
(58%) of the titl&EAM6E8Hd1as a brown solid. MS (ES), m/z 339, 341 (M+1 RONEOS2B66528867 1
PCT/t1S2006/006253 -38 Prepare the following according to procedures similar to Preparation 71.:
Physical Data Preparation Name MS (ES), rn/z (M+%§
1-(4-Bromo-phenyl)-3-(5-tert-butyl-2H-pyrazol-3-yl)- 339 urea Thefoliowing intermediates are
prepared using éssentially the same procedure as for Example 64 below: Physical Data Preparation

Name MS (ES +1 73 romo- Iuo hen rt- but -isoxazol-3-y|)- 356,358 urea
74 1-(4-Bromo)f5l-%oro p eny é ter?rgllﬁ]yl Isot |§z%)l- - SIfg %nﬁfurlérg ? regartg?on 75
{4-[7-(6-Fluoropyatelandagk)- MﬁMMM&WWMB@t?@i@é’nﬁ&ﬁiﬁyacldﬁm-tmaghe@ter

A.[4-(7- Ch|0f01@9%%%ﬁ%@@§ﬁ'%9&%ﬂe%@mqﬁgﬁo§i Aa%a%%&%ﬁ%ﬁ i

suspension of 3-iodo-7-chloro-imidazo[1,2-a]p yrldlne 4.80 mmol, 1.0 eq) in dioxane (90 mL) 2

M Na2C03 (301 EgusauslavsminBishth raﬁéﬁyﬁﬁb%‘?ﬁ%eﬁﬁwm QBWH@QHl Sogd the

Deoxygenate thadibdwis@msl ilaviby aitrogen phed drlrakis i phanrhesphinsiraliadivg (0.50 g,
0.43 mmol, 0.025 eq). i xygenate the reaction mixture and fill with nltro%gan Stir the reaction

mixture at 15 8818 for. WL dBoGsA %4087 WD PhMMIBE SodieIp A5heMHeEr ftikture at 60
C for 20 minutes tizankentratedharmigurDiptieoRES iMaGHAT BILATY BelFRIKING: as a

e

yellow solid (2. 90 g) in 73% yield with 98% punty by HPLC (at 215 nm).

16 B. 3-lodo-7-pyridin-4-yl-imidazo[1,2-a)pyridine
Charge a 250 mL round bottom flask equipped with: a magnetic stirrer,

temperature controlled heating mantle, N, atmosphere, with 7-pyridin-4-yl-imidazof1,2-
aJpyridine (3.35 g, 17.2 mmol), NIS (3.8 g, 16.8 mmol), EtOH (3A). Heat the reaction to
65 °C for 1 ﬁouf. This can be followed by Si0; TLC (100% EtOAc). Add more NIS (3.8

15 g, 16.8 mmol) and heat the reaction to 65 °C for 1 hour. Mix the reaction while cooling
in an ice bath for 30 minutes then filter and rinse the solids with MeOH. Air dry the
solids and vacuum oven dry at 40 °C to afford' 4.59 g (83%). Additional product can be
obtained from the filtrate. MS (ES), m/z 322 (M+1),

20 C.4-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenylamine.
Charge a 250 mL round bottom flask equipped with a magnetic stirrer,

temperature controlled heating mantle, under a N atmosphere, condenser, with 3-iodo-7-
pyridin-4-yl-imidazo[1,2-alpyridine (4.95g, 15.4 mmol), 4-amino pheny! boronic acid
(1.07 g), 4-(4,4,5,5-tetramethyl-1,3,2-dioxanborolan-2-yl)aniline (2.69 g) [these

25  combined give (18.5 mmols 1.2 equivalents) total of boronic acid], dimethoxy ethane
(140 mL), 2 M K2CO;4 (40 mL, 28.8 mmol, 1.1 eq), and Pd(PPhs)s (836 mg). Wanm the
reaction while purging with N, then heat to 65 °C for 18 hours. Cool the reaction to
room temperature and transfer to a separatory funnel and siphon off the bottom layer (25-
30 mL). Evaporate the DME under reduced pressure off and take the residue up into

30 MeOH (1 L), and 2 M NH;in MeOH (10 mL). Filter the solution to remove Pd(0) and

evaporate under reduced pressure to coat onto Si0; gel. Vacuum dry the Si0; and



solid into dichloromethane/methanol and filter through Celite (r) 521. Concentrate the solution in
vacuo to a yellow solid (5.60 g). Employ silica gel flash chromatography WO 2006/091671
PCT/US2006/006283 -39 using a 0-4% McOH/DCM gradient to afford 4.50 g (12.6 mmol, 73%) of the
title compoundsasagsh@ighs yellow solid as product. MS(ES), m/z 358 (M+1k¢/iis2606/606283
{4-[7-(6-Fluoro-pyridin-3-yl)-imidazo[1,2-a]pyridin-3-yl]-benzyl}-carbamic acid tert- 5 butyl ester
Suspend [4-(7-chloro-imidazo[1,2-a]pyridin-3-yl)-benzyl]-carbamic acid tert- butyl ester (1.90 g, 5.30
mmol, 1.0 eq.) in dioxane/::eater (2:1, 36 mL). Add 23Fuoro-5- pyridine boronic acid (0.75 g, 5.30
mmol, 1.0 eq.), K3PO4 (2.25 g, 10.6 mmol, 2.0 eq.), and S-phos ( 0.272 g, 0.66 mmol, 0.125 eq.).
Deoxygenate the mixture and fill with 10 nitrogen. Add Pd(OAc)2 ( 0.059 g, .265 mmol, 0.05 eq.).
Deoxygenate tHEXEEEHP RGeS alutingiv hitreeiens f e teiefoef AMdaNEindéPifrogen for 16

hours. A Whitaﬁﬁlk@lé%i%m‘@@ﬁ;@&t%iﬂ%@&&&%@%ﬁﬂ&%&%&%&"ﬂ?ﬁﬁcﬁﬁgq wash with
water (3x15 mL), EtOAc (3x15 mL). Collect the solid (1 50 g). Purify the filtrate by silica gel flash

chromatograpﬁ?%&ﬁ%‘@”@&‘@l%@lﬂ/@% - MR 154 S e e 15 compound (0.52 g) as a slightly
yellow solid. Comblnerﬁperslﬂlﬁemamgfﬁ@h&w@dgle@ anghathediliered solids to give slightly yellow solid.

(202 g, 4.83 mme-MSES)--miz419 (l\/l.l.’l\ Drmnc.rn the 'Fn“n\nnnn nr-r-nrrlln to hrr\r‘nrlllrnc imilar to

||||U|l IVI\.)\ /\,
Preparation 75: EsRarRtior| Name Physical ata MS Sb S), m/z (M+1) 76 | Physical data

{5-[3-(4-Aminc-phenyl)—inidazo[l 2- a]pyrldln- 2/l 9ﬁ ?ﬂdm 2-yl }- dlmethy aW m/z

4-[7-(6-Fluoro{pytieirr3=yh-= n‘u‘uazo,; ..u... 305; heaylamine—20-Preparation-78

4-(7-Thiazo|-2-yI-imiﬁ%zo[ 1,2 -a]pyrld - -y ﬁmaal%l mhe E) ﬁfﬁaz@l’z yI |rﬁ|dazo[21ri-¢2 alpyr{ dine In a

500 mL roundbottom-ftask;stir-a Sk |U|| Ul l NI0aZ0| a“J_yIIL e \l 5 o 492 m0|) in
[ gy?jlé Boro%‘ﬁfg faﬁ}pynd&n%ﬁﬁ)

250 mL 1,4-di bxane Sith bis(pinacolat 258
&7 4- (7—Th1azol~2—yl—mudazo[l 2—a]pyridjn-3—yl)—
N 307
benzylamine
68 3-Todo-7-pyridin-3-yl-imidazo[1,2-a]pyridine 322
69 {2-[4-(3-Iodo-imidazo{1,2-a}pyridin-7-yl)-pyridin- 479
2-y11-1-methyl-ethyl } -carbamic acid tert-butyl ester
70 . 3-lodo-7-(6-methyl-pyridin-3-yl)- imidazo{1,2- 336
alpyridine
5
Preparation 71

1-(5-Bromo-pyridin-2-y1)-3-(5-tert-butyl-isoxazol-3-yl)-urea
Dissolve (5-tert-butyl-isoxazol-3-yl)-carbamic acid 2,2,2-trichloro-ethyl ester
(0.480 g, 1.52 mmotl, 1.0 eq.) and 5-bromo-pyridin-2-yi amine (0.263 g, 1.52 mmol, 1.0
10 eq.)in DMSO (2.0 mL). Add triethyl amine (0.22 ml., 1.52 mmol, 1.0 eq.). Stir the
reaction mixture at 80 °C for about 16 hours, cool, then dilute with diethyl ether (100
mi.), wash with saturated aqueous saturated sodium chloride (2x20 mL), water (2x20
mL), dry, filter, and concentrate to produce a brown oil. Purify the oil by silica gel flash
chromatography employing a 0-10% gradient of ethyl acetate in dichloromethane to
15 fumish 0.302 g (58%) of the title compound as a brown solid. MS (ES), m/z 339, 341
(M+1).



WO 2006/091671 PCT/US2006/006283 -40 g, 54.1 mmol, 1.1 eq), potassium acetate (7.24 g, 73.8
mmol, 1.5 eq) and tricyclohexyiphosphine (1.66 g. 5.9 mmol, 0.12 eq). Deoxygenate the resulting
slurry with two W% 89hcuation and bubbling nitrogen through the slurrjG&AIBROHIAMGESS each. Fit
the flask with a reflux condenser and add tris(dibenzylidineacetone)dipalladium 5 (0) (2.25 g, 2.45
mmol, 0.05 eq) and stir the mixture under nitrogen aggo C overnight. Filter the hot mixture over a -1
cm pad of celite, wash with 50 mL 1,4-dioxane, then”Toncentrate the combined filtrate and wash to
give a brown pasty solid. Suspend a portion of the solid (32.8 mmol) in 80 mL of dioxane, combine
with 41.25 mL of 2 ) [ opate (82.5 mmol..2.5 eq) and 2-%ro thiazole (4.38 mL,
8.07 g, 10 49.2 mmo %85 ge%% %ﬁg%%g%%%%é}aﬁ% P\Aﬂf:%c‘c\:/lgrgf'/g%ﬁ]a |ogr% gﬁ*&%ﬁ %lﬁg‘ nitrogen through

the suspension. Add tetralds (1ripherrylphosphine) palladium (1.89 g, 1.64 mmpl, 0.05 eﬁyit- the flask
rk

with a reflux condengaeald stir the mixture under ni#rfo en at 100 C overnight ﬁg
brown-black hqt mixture through a 1 cm pad of Celite(r), wash with 50 mL dio %}‘f ‘bply the
combinied filtrate and wash equally to 15 three 25 g SCX Mega Bond-Elut" SCX cartridges (\Varian)

each pre-washed with 200 mU1; 12: . r loadi ith_ vacyum assist, wash pach
cartridge with 300 mL’4:1 CH;21(131%7%]%%%%{’?3?8@'%{%&#%&m “Pi’:rfza}cil%"ﬁ‘g_:z M3%$13-MEOH.
Concentrate the_combined eluates in vacuo and purﬁ‘\i/y% rough a 330 g silica gel cartridge._using a 0 to
5% methanol gradient in dichloromethane. Concentrate the pooled clean 20 fractions and dry to yield 3
g (45%) of 7-thiazol-Znd-ipnislaze] nrlpyHding-a5:a.881 SOl MSHER) 07/ 2802, Meah). B .
3-Brom0-7-thi%zgéc)ﬁ$éélémi%az? 1,2-a]pyridine Dissolve 7-thiazol-2-yl-imidazo[1,2-a]pyridine (1.14 g,
5.66 mmol) in SBISIGHE ethanol, then add NBS (1.0 g, 5.66 mmol), stir the mixture at room
temperature {for 15 minutes, dilute with 35 mL dichloromethane and apply to a 30 g SCX Meda
Bond-ElutTM cpiridge fyarian) pre-washed with 150 mL 1:1 CH2C12:MeOH. W Adp s 12tax
cartridge with 300 mL 1:1 CH2CI12:MeOH, elute with2F0 mL CH2CI12:2 M NH3- |[NYEOES hyefz
concentrate the eluates and dry to provide 1.07 g (67%) of the title 30 compoung as@®R solid. Ms

(ES) 280, 28p. WO%OOG/O?}(gférgrg&[égfﬁl%(gg%ﬁ%ggﬁ

€

E‘?’3‘?-’(S_HAt'elrt—bm:yl—isoxazol--3—1;!1)—
ea

ol 356, 358
74 1-(4-Bromo-2-fluoro-phenyl)-3-(5-tert-butyl-isothiazol-3- 379, 374

. yl)-urea ’

5
Preparation 75
{4-{7-(6-Fluoro-pyridin-3-yl)-imidazo[1,2-alpyridin-3-yl}-benzyl } -carbamic acid tert-
butyi ester
A. [4-(7-Chloro-imidazof1,2-a]pyridin-3-yl)-benzyl}-carbamic acid tert-butyl ester-
10 Add to a suspension of 3-iodo-7-chloro-imidazof1,2-alpyridine (4.80 g, 17.2

mmol, 1.0 eq) in dioxane (90 ml) 2 M Na,CO; (30 mL) and (4—aminomethylphenyl)—
boronic acid (3.88 g, 20.7 mmol, 1.2 eq.). Deoxygenate the mixture and fill with
nitrogen. Add tetrakis (triphenylphosphine) palladium (0.50 g, 0.43 mmol, 0.025 eq).
Deoxygenate the reaction mixture and fill with nitrogen. Stir the reaction mixture at

15 85 °C for three days. Add (Boc};O (4.51g, 20.7 mmol, 1.2 eq.) and stir the mixture at
60 °C for 20 minutes. Concentrate the mixture to dryness in vacuo. Slurry the resulting
solid into dichloromethane/methanol and filter through Celite ® 521. Concentrate the

solution in vacuo to a yellow solid (5.60 g). Employ silica gel flash chromatography



C. 4-(7-Thiazol-2-yl-imidazo [1,2-a]pyridin-3-yl)phenylamine Take up
3-bromo-7-thiazol-2-yl-imidazo[1,2-ajpyridine (1.07 g, 3.82 mmol) and 4-aminophenylboronic acid
hydrochloride (793 mg, 4.58 mmol, 1.2 eq) in 15 mL of dioxane and 7 mL of 2 N aqueous sodium
carbonate, themwadensygewate with 5 vacuum/nitrogen bubbling as describedraliovezsdaiabdetsakis
(triphenylphosphine) palladium (0) (221 mg, 0.19 1 Hanoi, 0.05 eq), fit the reaction flask with a reflux
condenser and heat the mixture to 95 C with stirring under nitrogen for approximately 16 hours. Cool
the dark brown reaction mixture, dilute with ethyl acette (-40 mL) and partition the layers in a
separatory funnel. Dry the organic layer over solid magnesium 10 sulfate, filter, then apply to a 10 g
SCX Mega Bond-ElutTm cartridge (Varian) prewashed with 100 mL 1;1 CH2C12:MeOH. After
loading, wash‘iﬂ@%%ﬂ?ﬁ@é@ﬁﬂﬁbﬁ%%%ﬁ@!é%@fw 8rthe Chd BRI thoitithen elute the
product with 186pbuall GHAG AR VelNH e eXHhreonse MBS abrsgmgsange oil, and purify via
flash chromatography with a gradient of 0 to 5% methanol in dichloromethane. Pool the clean
fractions and 15 concentrate to provide 750 mg (67%) of the title compound as a yellow-brown solid
after drying. BS{(ER) (6B R86-fhtidit)3 ik paiddion] 172 P @hiord-41{ oyt reddydsirivicleizaprt-
1,2-a]pyrigin-%é(gipeg%gylamine 20 A.
2-Chloro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenylamine Dissolve
4-bromo-2-chloro-phé&nspemrdiffe({4chlgrernedasollid-alpxadia-Bolirenry harBEnindeiditregen. Add

triethylamine (J,QyMésred-6: @GUY 9 SDSLRAI AL IR MINARDWALRPRSIANE. Add 2-fluoro-5-
4,4,5,5-tetramethyl-[1,3,\2]d|oxaborolane 8.5 mL, 2.9 equwi%hcérolese via'syringe over as)proxmately

5 minutes. SpBrgEianR ttaie A MimateslimmatrddbriasknBRedddS &, 10.6 mmol, 2.0 eq.
[1,1'-Bis(diphemy-phasphmo)es oceneishictorepal ad Dl hetB £0 88 odturdahdEil sligomplex with
dichloromethane). Plac r Nitro d heat at 8 vernight. After the reaction cools, filter via
Celite(r)qv}\?ash?ﬁ(ggt)%ﬁﬁ‘ h%%@ﬁg@%&%%@@?g@ ‘[f’flaéarga e § tﬁyor%e%%)anaﬁ %%ggpﬁ%et.kgﬁeé‘?“m
2-Chloro-4-(7-pyxidie-ahy filhwddvofiogeajp§iidihSrydppiremydarnihendd On 2006108t G6lhours. A
PCTIUS2006/ 542 Combine 3-i0do-7-pyridin-4-vJ-imida 2- ridi 2. .8 mmol), 2-
chloro-4-(4,4,§'§§%e%r%ﬁé ﬁé:frf’f%%% iglfa%%?t&%nl- %‘}é%i‘é%@férzﬁgf%r@% & m%%%gﬁ%%%sqﬁrevious
step, excess),WotassiemPsdboohatet(N8 33 2. ) Caidocatiee @Bidrill)5Gal Purify the filtrate

by silica gel flash chromatography with a 0-5% MeOH/DCM gradient to afford the title

15  compound (0.52 g} as a slightly yellow solid. Combine the chromatography product and
the filtered solids to give slightly yellow solid. (2.02 g, 4.83 mmol) MS(ES), m/z 419
(Mi+1).

Prepare the following according to procedures similar to Preparation 75:

Preparation Name Physical Data
MS (ES),
m/z (M+1)
76 {5-[3-(4-Amino-phenyl)-imidazo[1,2-a}pyridin-7- 445

yi}-pyridin-2-yl}-dimethyl-amine

i 4-[7-(6-Fluoro-pyridin-3-yl)-imidazof1,2-a}pyridin- 305
3-yl]-phenylamine

20 Preparation 78
4-(7-Thiazol-2-yl-imidazo[1,2-a}pyridin-3-yl)-phenylamine
A, 7-thiazol-2-yl-imidazo{1,2-a]pyridine
In a 500 mL round bottom flask, stir a suspension of 7-chloro-imidazo[1,2-

ajpyridine (7.5 g, 49.2 mmol) in 250 mL 1,4-dioxane with bis(pinacolato)diboron (13.74



water (15 mL). De-gas thouroughly with nitrogen then add dichloro 5 bis(triphenylphosphine) palladium
(11) (0.143 g, 3 mol %). Heat reaction at 80 C overnight. Concentrate to dryness then slurry in DCM
and filter via CeM&C1964#a&Hing with DCM. Concentrate filtrate then purify bycsilicse@sigékiexanes 4
1:1 Hexanes : Ethyl Acetate -> 2.5 % Methanol : DCM 9 5% Methanol : DCM) to give an orange-
yellow solid (1.42 g, 46%). MS (ES), inlz 321.1 (M+1). 10 Prepare the following according to
procedures similar to the above: Physical Data Pregi¥ation Name MS (ES), n7/z (M+1) 80
4-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-2 t ifluoromethyl-phenylaznine 355 81
4-[7-(2-Methyl-pyridin-4-yl)-imidazo[1,2-a]pyridin- 369 3-yl]-2-trifluorometh |- henylamine Preparation
82 3-{ 4-[7-(4-Rethhmesglidny rpheptpssinmasetie, Slabgritit ZrbRetsalatbpionic Combine

3-iodo-7-(4-metaane e Mbpfgﬂw Y5Bigaz 0l R] BYIing ([BeskPedmad e @@lyl.0 equiv)
with [4-(2-carbo_>;§ée]trgg %?eny orord\ic_ anld 122 m ], 0.16‘33(j§lg§:mmol,9 Qe ui\?) Fﬁﬁé{%resence of

g, Y
tetrakis(triphey S MERTHYET A58 RURRj NS BELSHhBIOtRR (e givy, tord &Rt carbonate
(99.8 mg, 0.942dnnTet, tReCFlaskiviin itk andsiaiendiixddreifldibst4ymdipéacatdnb)iijaiediation volume
microwave vessel al reactio ssel with a septum then.place in the pigrowave cavity. Stir the
20 mixtur§ fori% 2(9.25 ?t Se%%iéaméi/‘?r %\r%/\,xéslt??a i |oxnt of Pé’i%% g%erlr‘lﬁer ture ror gr%om
temperature t&F1©0 il Origeitissiredtempenapadas qddchedstheithtfi@méatbehoxandhemt this

temperature o6, 3 ok, AW DRLEAFIAN YRPSELIALANLIS IO JEIMARIFILIS ARfars opening. Apply

the reaction mixture to SCX resin, which is eluted with dichloromethane, met then 2.0 M

ammonia in MRAFRETHRE thsrielidi3ie menoh mthahoncdienmentamtios orittoldiihedsaiAdér reduced

pressure Usingatashih200RA0L 515 Rkl 52000 ARG B mAd S YaRQIRIC Ay prward the
residue (139.0 mz) without additional purification. MS™ (ES) m/z 421($M+1)_Prepare the Tollowing

according’to p8 gk Linfifdr W prephyefisiedyice via evacuation and bubbling nitrogen
through the suspension. Add tetrakis (triphenylphosphine) palladium (1.89 g, 1.64

mmol, 0.05 eq), fit the flask with a reflux condenser and stir the mixture under nitrogen at
100 °C overnight. Filter the dark brown-black hot mixture through a 1 cm pad of
Celite®, wash with 50 mL dioxane, then apply the combined filtrate and wash equally to
15 three 25 g SCX Mega Bond-Elut™ SCX cartridges (Varian) each pre-washed with 200

‘ml 1:1 CH,Cl:MeOH. After loading with vacuum assist, wash each cartridge with 300
mL 1:! CH,Cl;:MeOH, then elute with 160 mL 1:1 CH,Cl,:2 M NH;-MeOH. ‘
Concentrate the combined eluates in vacuo and purify through a 330 g silica gel cartridge
using a 0 to 5% methanol gradient in dichloromethane. Concentrate the pooled clean

20 fractions and dry to yield 3 g (45%) of 7-thiazol-2-yl-imidazo[1,2-alpyridine as a tan
solid. MS (ES) m/z 202, (M+1).

B. 3-Bromo-7-thiazol-2-yl-imidazo[1,2-a]pyridine
Dissolve 7-thiazol-2-yl-imidazo[1,2-a}pyridine (1.14 g, 5.66 mmol) in 25 mL
25  absolute ethanol, then add NBS (1.0 g, 5.66 mmol), stir the mixture at room temperature
for 15 minutes, dilute with 35 mL. dichloromethane and apply to a 10 g SCX Mega
Bond-Elut™ cartridge (Varian) pre-washed with 150 mL 1:1 CH,Cl,:MeOH. Wash the
SCX cartridge with 300 mL 1:1 CH>Cl:MeOH, elute with 150 mlL CH,Cl»:2 M NH;-
MeOH, and concentrate the eluates and dry to provide 1.07 g (67%) of the title
30  compound as a tan solid, MS (ES) 280, 282.



Physical data Preparation Compound Name MS (ES) m/z (M+1) 3-{3-[7-(4-Methanesulfonyl-,phenyl)
83 imidazo[1,2-a]pyridin-3-yl]-phenyl}-propionic 421 acid 5 Preparation 84 2-[4-(4,4,5,5-Tetramethyl- [

1,3 ,2] di ox aborolan-2-yl)-phenyl]-N-(3-trifluorometh yl- phenyl)-acetamide A.

2-(4-Bromo-pherg xMst@stiiuoromethyl-phenyl)-acetamide Dissolve 4-bromephanrylaesticacid (10.00

g, 46.50 mmol), diisopropylethylamine 10 (12.02 g, 16.20 mL, 93.00 mmol) and

1,1'-carbonyldiimidazole (8.29g, 51.15 mmol) in tetrahydrofuran (200 mL) at room temperature. Stir
the contents under nitrogen for one hour. Add m-trifidloromethylaniline (15.00 g, 93.00 mmol) and stir
the reaction overnight at room temperature. Concentrate the reaction to near dryness, dissolve in
dichloromethane (250 mL) and extract with 2 N NaOH (200 mL), water (100 mL) and 1 15 N HCI (2 X
200 mL). Wasl¥ tHe(brizpielidysrividreelifarniadocbys Bwuykeingodium chloride (100 mL), dry

over Mgs04, filter an@“ﬁ%ﬁ?@ﬁ%ﬁx@ﬂfﬂ%gﬂﬁﬁfm@%[@&Q}ﬁﬂ%r@@ﬂ(@g@@%@ﬁ%?%ﬂph on

silica using dichloromethane as eluent to yield

icycibhen-pH BRI T A L e T oD CIBEA (o 28 YL BAsY

e product (13.00 g, 78.1%). MS(ES

(M+1). 20 B. 244" ams St herame APy S Silsididibi dreey R pREAY R 5@ Rt

, Nriz 356/358

Ethyl-
phenyl)-acetaraideafdissalvand: (F-Drompene sy (@risihacomeatigbrihemyl-agetamide (3.00, 8.38

mmol), and

genate the

reaction conteptsludiion{fpen fog, 101 thinuias o 05any), @ndperadciion Add patiadiefinacetate (H) (95

mg, 0.42 mmolc)otno,the r%%&:tjon. El;lit a reflux heat,the reaction mixture_to

3 reflu. nser and heat,the reac _mixture
S ateskeltailisl e e cR e

Genser
hours. Cool the reaction ancrjw\ﬁ

Tid
et

§Q C.for 15

yi acetate (200

mL). Extract/whslhrsh@@thlt’a@%i@beos‘muﬁmﬁim_ﬂmmrer Bux wob ety ahgpaty ErdgEOandilter and
concentrate to diyigsshDisaolve, e siteispalichen Warmdichloremehans i slopwhsadd hexane.

Upon coolli)ng, crystals form; add

sulfate, filter, then apply to a 10 g SCX Mega Bond-Elut™ cartridge (Varian) prewashed

with 100 mL 1:1 CH;Cl::MeOH. After loading, wash the cartridge with another 200-250
ml of the CH,Cly:MeOH solution, then elute the pmdﬁct with 100 mL of CH.CL:2 M

NHz-MeOH, concentrate to a brown-orange oil, and purify via flash chromatography

with a gradient of 0 to 5% methanol in dichloromethane. Pool the clean fractions and

15  concentrate to provide 750 mg (67%) of the title compound as a yellow-brown solid after

drying. MS (ES) m/z 293 (M+1).

Preparation 79

2-Chloro-4-(7-pyridin-4-yl-imidazo[1,2-alpyridin-3-yl}-phenylamine
20 A.2-Chloro-4-(4,4,5,5-tetramethyl-{ 1,3,2]dioxaborolan-2-yl)-phenylamine

Dissolve 4-bromo-2-chloro-phenylamine (4.2 g, 20 mmol) in dioxane (80 mlL) in

a RBF under nitrogen. Add triethylamine (10 mL, 3.6 equiv.) then sparge with nitrogen
to de-gas. Add 4,4,5,5-tetramethyl-[1,3,2]dioxaborolane (8.5 mL, 2.9 equiv.) dropwise

via syringe over approximately 5 minutes, Sparge an additional 5 minutes with nitrogen
25  then add [1,1"-Bis(diphenyl-phosphino)ferrocene] dichloropalladium(I) (0.603 g, 3.7

mol %, 1:1 complex with dichloromethane). Place under nitrogen and heat at 80 °C

overnight. After the reaction cools, filter via Celite® washing with hexanes. Concentrate

filtrate to dryness and use crude.

30 B.2-Chloro-4-(7-pyridin-4-yl-imidazo{1,2-a]pyridin-3-yl)-phenylamine



additional hexares to the organics and after sitting for two hours, filter the suspension to 5 yield the
product (3.00 g, 88.5%). Wash with hexanes. MS(ES), m/z 404 (M-1). Prepare the following according
to procedures skiilaste®reparation 49: Physical 1)atd ricparttuuu Compourditarnedd&ieES)TS) ,
mhz 85 4-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)- 432 hen []-N-(3-trifluorometh I- hen I)-but
rarnide (M-1) N-(5-tert-Butyl-isoxazol-3-yl)-2-[4-(4,4,5,5 86 '
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]- 385 (M#t) acetamide
N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-2-[4 87 (4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)- 398
(M+1) hen []-acetamide N-(5-tert-Butyl-[1,3,4]thiadiazol-2-yl)-2-[4-(4,4,5,5 88
tetramethyl-[1,3,2]dio%&aBbiatahiodprl et a0 dnpigaaol latelamidmedd- D [a-fad amogly dtramethyl-[
1,3,2]dioxaborelaged 4 49% Msheignyl Mo fdrixifbineamestur-pleldindnd cacatanitsa
2-[2-Fluoro-4-(4,4,5,5-tetramethyl- 90 [1,3,2]dioxaborolan-2-yl)-phenyl]-N-(3- 408 (M+1g trifluorometh |-
.~ hen |)-acetamié@%{eﬂaﬁgﬁﬁyﬁﬁﬁ%neztwlzurf-aﬁha%ﬁ-@é%,%?W-% dioxane (30 mL), and
tetramethyl-[1, 3;2ldibsadasoIBe-gay hpheayHyAdh(MirddeacttanaddadiBparation 92

y1-phenyace BTGB 2 EETET B BREASH 9 - arcs b SR R etamice
Dissolve 4-bromephightylficatientcid (@Br30¢st 180 Flnmm dh) MCdied @S mik Colitk® ambehdirgus pyridine
(1 mL) and coql {RETEREIEHIQARE sitat: A BAAY GIRANASIES Ffbxanes > 1:1 Hexanes

Ethyl lAceta.té ~> 2.5 % Methanol : DCM = 5% Methanol : DCM) to give an orange-

yellow solid (1.42 g, 46%). MS (ES), m/z 321.1 (M+1).

10 Prepare the following according to procedures similar to the above:
_ Physical Data
Preparation Name MS (ES), m/z
(M+1)
80 4-(7-Pyridin-4-yl-imidazo{1,2-a]pyridin-3-yl}-2- 355
trifluoromethyl-phenylamine
] 4-[7-(2-Methyl-pyridin-4-yl}-imidazof 1,2-a]pyridin- 360
3-yll-2-trifluoromethyl-phenylamine

Preparation 82
3-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo{1,2-ajpyridin-3~yl]-phenyl }-propionic
Combine 3-iodo-7-(4-methanesulfonyl-phenyl)-imidazo[1,2-alpyridine (125.0

15 mg, 0.314 mmol, 1.0 equiv) with [4-(2-carboxyethyl)phenytboronic acid (122 mg, 0.628
munol, 2.0 equiv) in the presence of tetrakis{triphenylphoshine)paliadium (0) (36.3 mg,
0.031 munol, 0.10 equiv), and sodium carbonate (99.8 mg, 0.942 mmol, 3.0 equiv) in
DME and water mixture (1:1) (4 mL) in a 2-5 mL reaction volume microwave vessel.
Seal the reaction vessel with a septum then place in the microwave cavity. Stir the

20  mixture for 20 seconds then use microwave irradiation to raise the temperature from
room temperature to 100 °C. Once desired temperature is reached, hold the reaction
mixture at this temperature for 3 hours. Allow the reaction vessel to cool to foom
temperature before opening. Apply the reaction mixture to SCX resin, which is elated
with dichloromethane, methanol, then 2.0 M amunonia in methanol. Concentrate the

25  methanolic ammonia fraction to dryness under reduced pressure using a rotary



g, 12.86 mL, 145.32 mmol). After 15 minutes, allow the reaction to come to ambient 15 temperature.
At 1.5 hours, add DMF (0.4 mL) and stir for an additional hour. WO 2006/091671
PCT/US2006/006283 -45 Concentrate to a thick amber oil. Dilute with dichloromethane (118 mL) to
provide a 1 N $t82RWEMAh of (4-bromo-phenyl)-acetyl chloride (118 mmolFi3{8gHje/006283
4-chloro-3-trifluoromethylaniline (4.13 g, 21.1 mmol) in anhydrous dichloromethane (21 mL) with
N,N-diisopropylethylamine (13.57 g, 18.29 mL, 105 5,mmol) and cool to 0 C. Add to the aniline in the
ice cold solution the stock acid chloride solution in ?ﬂoromethane (21.1 mL) dropwise. Stir overnight
at ambient temperature. Dilute further with dichloromethane (2100 mL) and wash with 1 N HCI (1 X 50
mL), water (1 N tur, d|u hlor (50 mL). Dry
organics overgl\<v/lg%g)%l(_))ff|Ijtc(E:'&r%r ? g%wgct:%z()er?cgg{r?t%t% to pgr%?/ldetch 1g grdﬁéggggnﬂ%m éaromggtjlt‘)ggraph on
silica using 1: iﬁ@ﬂ(fﬂ&%@tﬂ%ﬁdetate in dichloromethane)/hexanes. Recrystallize from

dchloromethane! hexefgsr(2 8ol £ [l (1A MRSl 00302 (). ©

N- (4 -Chloro-3- trlfllmmmpth\ll- hpn\/J\ 2-14-(4.4 .5 B-tetramethvl-[1.3 2ldioxabarolan- 15

2-yl)-phenyl]- cetgn é%? hJse a procedure S|m|Iar to that for Preparatlon 84 M3t ahisiz 3d (M-1).

Prepare the fallowing according to procedureSERAEP4d B REparation 92: RhyMEa(BRE Preparation
Name MS(ES}rz—(M+1) N-{5-tert-Butyl-thiazok-2-y)-2-[4-(4.4.5,5 03 (M+1)

tetramethyl-[1;3,2]dioxgborolar -2-y@ oy ‘%’éhﬁgéﬁ [Eé_\;aw’%ﬁoro 4-(4,4,5 5-tetramethyl 94
[1,3,2]dioxabotolan-2- yI) phen FRHTIS B BOEtE fde 42
1_[ -
[ J

N-(5-tert-Butyl-tsexazet-3-yh-242-chlero—-4 (4,4,u,u N tetramethyH1:3: 2] henyl]-
419 acetamide 2-[2-Chloro-4-(4,4,5,5-tetramethyl
5 Preparation 34

2-14-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl}-N-(3-trifluoromethyl-

phenyl)-acetamide

-

A. 2-(4-Bromo-phenyl)-N-(3-trifluoromethyl-phenyl)-acetamide
Dissolve 4-bromophenylacetic acid (10.00 g, 46.50 mmol), diisopropylethylamine
10 (12.02 g, 16.20 ml., 93.00 mmol) and 1,1’-carbonyldiimidazole (8.29g, 51.15 mmol) in
tetrahydfofuran (200 mL) at room temperature, Stir the contents under nitrogen for one
hour. Add m-trifluoromethylaniline (15.00 g, 93.00 mmol) and stir the reaction overnight
at room temperature. Concentrate the reaction to near dryness, dissolve in
dichloromethane (250 mL) and extract with 2 N NaOH (200 mL), water (100 mL) and 1
15 NHCI (2 X 200 mlL). Wash the organic layer with saturated aqueous saturated sodium
chloride (100 mL)}, dry over MgSQ,, filter and concentrate. Dry load the material onto
silica (100 g) and chromatograph on silica using dichloromethane as eluent to yield the
product (13.00 g, 78.1%). MS{ES), m/z 356/358 (M+1).

20 B. 2-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-N-(3- tnﬂuoromethyl—
phenyl)-acetamide
Dissolve 2-(4-bromo-phenyl)}-N-(3-trifluoromethyl-phenyl)-acetamide (3.00, 8.38
mmotl}), bis(pinacolato)diboron (2.65 g, 10.48 mmol), potassium acetate (1.23 g, 12.57
mmol), and tricyclohexyl-phosphine (295 mg, 1.05 mmol) in anhydrous dioxane (95
25  mbl). Deoxygenate the reaction contents with nitrogen for 10 minutes at room
temperature. Add palladium acetate (IT) (95 mg, 0.42 mmol) to the reaction. Fit a reflux

condenser and heat the reaction mixture to 80 °C for 15 hours. Cool the reaction and



96 [1,3,2]dioxaborolan-2-yl)-pheriyl]-N-(4- 441 trifluoromethyl- ridin-2- l)-acetamide Preparation 97 20
4-[4-(7-Chloro-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3-trifluoromethyl-phenyl)- butyramide WO
2006/091671 PEPAIBAIGE006283 46 Suspend PCT/US2086/006283
4-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-N-(3- trifluoromethyl-phenyl)-butyramide
(0.47 g, 1.15 mmol), 7-chloro-3-iodo-imidazo[1,2- a]pyridine (0.29 g, 1.05 mmol) and solid potassium
~ carbonate (0.48 g, 3.45 mmol) in dioxane (4 mL) and Water (2 mL). Deoxygenate the reaction
contents with nitrogen for 5 10 minutes at room temperature. Add
trans-dichlorobjis(triphgn osphi lladium_(11) (22 mq, 0.03.mmol) to the reaction. Fit.a reflux
condenser and TANHE FAMLATR TS (UL v e oo e s Sl o i
dichioromethael8fdnfiledr throarggSelitdiityr @ohcantratiethe filtyatss alitistiobre diromdtsghiaph on silica, |
using 0-3 % I to vigl 3 %), Iz 458 (M+1). 10
Prepare the f%%%%ggﬁg%%ﬁ%ﬁ?b%gd%%{}:ﬁ%ﬁﬁ%gﬁlé'rgjpﬁﬁgr%%%%ﬁg%: Cl&r%% ?%F%g?g Preparation
Compound NapféitwstEskanssio ig-rigancssne aleusiting i tes hovafitres tie pyspeosion to
imidazo[l,?-alﬁwmigl Haz,a’?syéh@cﬂem@mﬁrswﬂ).%s@qsiﬁﬁa%e%’f%@@@ﬁgmm (M-1). .
C-{4-[7-(4-Methanesultonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-thiazol-2-yl}- methylamine 15 A.
[4-(7-Chloro-imidazof - RHpiKdi N peris ‘-‘iggﬂﬁé‘i’ﬁ%rﬂﬁm?é R ester To a solution
of (4-trimethylst 1nnyl-thiazolf-ylmethyl)-carbamic acid tert-butyl ester (0.480(g, rd£ieamol, 1.0 eq.)

I

[prepared as in the. PCT: cation W02004046101, Jupe 3, 2004, filed Novembend@, 2003] in
anhydrous dioxém%%%ﬁff% d 7-chloro-3 éompou“duﬁame MS(ES),
miz
! 85 4-{4-(4 4,5 5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)- 432
phenyl]-N-(3-trifluoromethyl-phenyl)-butyramide (M-1)
N-(5-tert-Butyl-isoxazol-3-yl)-2-[4-(4,4,5,5- '
86 tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl)- 385 (M+1)
acetamide
N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-y1)-2-{4-
87 (4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)- 398 (M+1) .
phenyl]-acetamide ‘
N-(5-tert-Butyl-[1,3,4]thiadiazol-2-y1}-2-[4-(4,4,5,5- '
88 tetramethyl-[1,3,2}dioxaborolan-2-y})-phenyl]- 402 (M+1)
acetamide
89 2-[4-(4,4,5,5wT§3tramethyi~[1,3,2}.di‘oxaboroian~2~_y.l)- 407 (V1)
phenyl]-V-(4-trifluoromethyl-pyridin-2-yl)-acetamide
2-{2-Fluoro-4-(4,4,5,5-tetramethyl- '
90 [1,3,2]dioxaborolan-2-yl)-phenyl]-N-(3- 408 (M+1}
trifluoromethyl-phenyl)-acetamide
N-(5-tert-Butyl-thiazol-2-yI)-2-[2-{luoro-4-(4,4,5,5-
21 tetramethyl-[1,3,2]1dioxaborolan-2-yl}-phenyl}- 419 (M+1)
acetamide
Preparation 92
N-(4-Chloro-3-triflucromethyl-phenyl)-2-[4-(4 4,5, 5-tetramethyl-[ 1.3,2]dioxaborolan-2-
10 yh-phenyl]-acetamide

A. 2-(4-Bromo-phenyl)-N-(4-chloro-3-trifluoromethyl-phenyl }-acetamide
| Dissolve 4-bromophenylacetic acid (25.39; 118.07 mmol) in ether (200 ml.). Add
anhydrous pyridine (1 mL}) and cool the reaction to 0 °C, then add oxalyl chloride (18.44
g, 12.86 ml, 145.32 mmol). After 15 minutes, allow the reaction to come to ambient
15  temperature. At 1.5 hours, add DMF (0.4 ml) and stir for an additional hour.



20 iodo-imidazo[1,2-a]pyridine (0.354 g, 1.27 mmol, 1.0 eq.) and LiCl (0.162 g, 3.0 eq.).. Add
Pd(PPh3)4 (0.102 g, 0.07 eq.). Deoxygenate the reaction mixture and fill with nitrogen. Stir at 90 C
over night, cool, then dilute with 5% McOH/DCM (100 mL), wash with saturated aqueous saturated
sodium chloridex(@xdsmks7water (2x20 mL), dry, filter, and concentrate. Chypmptogiamian silica gel
first with a 50%-100% EtOAc/DCM WO 2006/091671 PCTIUS2006/006283 -47 gradient then a 5%
McOH/DCM gradient to afford 0.180 g of the title compound, which is used in the next step without
further purification: MS(ES), ,n/z 365 (M+1). -45-
B.{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-thiazol-2-ylmethyl}- 5 carbamic acid
tert-butyl ester To a suspension of [4-(7-chloro-imidazo[1,2-alpyridin-3-yl)-thiazol-2-ylmethyl]- carbamic
acid tert-butyl e3ieec{0ra80gs i nabed ofl. OlEdjeinvidiokahietvaiah 42X | 63naiD)) tagebvide a | N

4-(methylsulphgnyl)-benzeneharonic acid (0,108 g, 1.1 eq.), 04 (0.208 g, 2.0 eq.), S-phos (0.025
g,12.5% eq.) 5%%%%?(%%2‘)3%9(%%%g8%éyéqa)ce%é8§%8§§a ethe 1 Si’eaction mixture and fill with
nitrogen and stir at 100seriue 4-Hdars: Codutrermsikideeitmertbhid widbémtued dnebtildteuyith 5:95
McOH/DCM (160kdrmdfash 18 miwa iR & AERHS: e (6 SRy diyoride (2x20

mL), water (2x20 mL), dry, filter, and concentrate. Purity the residue on silica gel with a 0-80%

EtOAc/Hexane"grsti@nt dpRiHofiiiC s dedvrbr-amtm wibnisocelbsaleiendnmioebasibund as a slightly
yellow solid. 18- Etiddieihanesuianrabeny) imidasaike-alpyidimorl Ahiagaa-yi-
methylamine To a solution of {4-[7- 4-methanesuIfonyl-phen@imjdazq[1,2-a]p?§1ridin-%]-
thiazol-2-yImetfPEAHEmId B P eh ot SLRBI[ETT g 6 188 MtnaPd ey ik 1 X 46! icbHiDCM
(20 mL), add HODIfdYhimaigkahs) eml ). IStathE (2aCHomijXiEaatsoomdanaparatgrador 3 hours,
e o o Rl o e i B UEMIN PI85 KRS N S o ner
2-[4-(7-CRbro-imidiasode2-Gorivingsaph) whe hod] using rifllotbifrettytl pletatd Jnacetamide  Couple

3-iodo-7-chlorqsimidazplth2nalmaidies. (Rea19gizSR BRI BRshethne/ hexanes. (2.78 g, 7.08
(4,4,5,5-Tetramethyl- 1,3,2¥d|oxaborolan-Z-B/Ig-gphenylg-N-(3-tr|fluoromethyl-phenyB-
mmol, 42.2 %), MS(ES), nt/z 390/362 (M+1).

B. N-(4-Chloro-3-trifluoromethyl-phenyl)-2-14-(4,4,5,5-tetramethyl-{ 1,3,2}dioxaborolan-
15 2-yl)-phenyl}-acetamide
Use a procedure similar to that for Preparation 84. MS(ES), m/z 438 (M-1).

Prepare the following according to procedures similar to Preparation 92:

' Physical Data
Preparation Name MS(ES), m/z
(M+1)
N-(5-tert-Butyl-thiazol-2-y1}-2-{4-(4,4,5,5-
93 tetramethyl-{1,3,2]dioxaborolan-2-yl)-phenyl]- 402
acetamide
2-[2-Chloro-4-(4,4,5,5-tetramethyl-
94 [1,3,2]dioxaborolan-2-y1)-phenyl]-N-(3- 440
trifluoromethyl-phenyl}-acetamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-[2-chloro-4-(4,4,5,5-
93 tetramethyl-[1,3,2]dioxaborolan-2-y1)-phenyl]- 419
acetamide
2-[2-Chloro-4-(4,4,5,5-tetramethyl-
96 [1,3,2]dioxaborolan-2-yl)-phenyl]-N-(4- 441
trifluoromethyl-pyridin-2-yl)-acetamide
Preparation 97
20 4-{4-(7-Chloro-imidazo{1,2-a}pyridin-3-yl)-phenyl]-N-(3-triflucromethyl-phenyl)-

butyramide



acetamide (1.00 g, 2.47 mmol) using a procedure similar to Preparation 99B. MS(ES), 30 m/z 430
(M+1). WO 2006/091671 PCT/1JS2006/006283 -48 Prepare the following according to procedures
similar to Prepa/&t#648%: 7 Physical Data Preparation Compound Name M3{ES2A0£/00R449)
N-(5-tert-Butyl-isoxazol-3-yl)-2-[4-(7-chloro 101 imidazo[1,2-a)pyridin-3-yl)-phenyl]- 409 acetamide
Preparation 102 7-lodo-inidazo[1,2-a]pyridine 5 Combpine 4-iodo-pyridin-2-ylamine (4.00 g, 18.18
mmol) and chloroacetaldehyde (2.77 mL, 21.82 mmol) in ethanol (40 mL). Attach a reflux condenser,
and heat the mixture to 83 C, stir overnight (15 hours), and cool to room temperature. Filter the
resulting solution to yjeld the p t as a tan spli 32%)..MS(ES), m/z M+i) 10
Preparation 103 7I§H§}f{‘§}’|{fﬁ% #{%g%%i%ﬁ/%ﬁg E{g],B?ﬁcﬁbxa%ogolangwyﬁ-phenyﬁj\?(é- '
A.7-[(Triisopropiflsdesmtiathyimi)yintdayeitide doiTigine SCumdn é-Fhiode dridadofid2eq)Bridine (2.64
g, 10.82 mmol)l, I 6? risopy: - '%QS ! %&%%HHP&Q e iodi 103 g, 0.541
mmol) and triet a%g 7§£4%‘1€)|_ﬁ°%§£1§13 mmo Ig|3‘3&1?,%!4?5)‘(11ioxame (50 %ﬁ%g&éé% %%% (ie(lg through the
mixture for fivelionaeréd mladund vaBk{diphe niicprrasphaind) feledirieyaients miganimann(for (0.442 g,
0.541 mmgl, 113 complex witkdishipramethana-AlagthisteilicaBsapesiBRSRgaLIg mixture to

85 C, stir overaiiht 15 hours), and cool to 20 room temperature. Filter the mixture through Celite (r)

521. Concentr Gfermatuttdeatan Bibiis Jroserend hops thegFagtionsgo (M+1). B.
7-Ethynyl-inidans[IC2-edpyiddirekeninluins: thi(liisinr dpyisikaiy e thyryllethigtazal Fikeal pyridine (3.23

0 2082 2 T U e e tSre B o CHrGmatoEaph o iiea, uoing 0.3 % 1 (2

methanol/ethyl acetate, to yield the product (301 mg, 57%). MS(ES), m/z 458 (M+1).

10 Prepare the following according to procedures similar to Preparation 97:
Physical
. , Data
Preparation Compound Name MS(ES),
mz
(M+1)
N-(5-tert-Butyl-thiazol-2-yl)~2-[4-(7-chloro-
28 imidazo[I,2-alpyridin-3-y1)-2-fluoro-phenyl]- 443
acetamide
Preparation 99
C-{4-[7-(4-Methanesulfonyl-phenyl)-imidazof1,2-ajpyridin-3-yl]-thiazol-2-y1 }-
methylamine

15 A {4-(7-Ch10r0—imidazot1,2—a]pyridin-3—yl)-thiazol—il—ylmetl*iyl}-carbarnic: acid tert-butyl

ester
To a solution of (4-trimethylstannyl-thiazol-2-ylmethyl)-carbamic acid tert-butyl

ester (0.480 g, 1.27 mmol, 1.0 eq.) {prepared as in the PCT application W02004046101,
Jume 3, 2004, filed November 10, 2003] in anhydrous dioxane (4 mL}), add 7-chloro-3-

20 iodo-imidazo[l,2-ajpyridine (0.354 g, 1.27 mmol, 1.0 eq.) and LiCl (0.162 g, 3.0 eq.).
Add Pd(PPhs)4 (0.102 g, 0.07 eq.). Deoxygenate the reaction mixture and fill with
nitrogen. Stir at 90 °C over night, cool, then dilute with 5% MeOH/DCM (100 mL),
wash with saturated aqueous saturated sodium chloride (2x20 mlL), water (2x20 mlL), dry,
filter, and concentrate. Chromatograph on silica gel first with a 50%-100% EtOAc</DCM



mL). Stir the mixture at room temperature for 40 minutes, then concentrate in vacuo to a WO
2006/091671 PCT/US2006/006283 -49 black oil. Purify by column chromatography (ethyl acetate) to
afford product (1.10 g, 71%). MS(ES), na/z 143.1 (M+1). Preparation 104 5

7-(1H-[1,2,3] TrigePlndediinidazo[1,2-ajpyridine Combine 7-ethynyl-imidazoj¢gralpyeisips{1.10 g,
7.74 mmol), copper (1) iodide (0.074 g, 0.387 rnmol), and riiiuet hylsilyl azide (1.53 mL, 11.61 mmol) in
a 9:1 mixture of DMF:methanol (13.8 mL) in a pressure flask. Seal the flask with a Teflon screw cap
and heat the reaction mixture to 100 C, stir overnighf«(15 hours), and cool to room 10 temperature.
Concentrate the mixture to dryness in vacuo. Slurry the resulting solid into dichloromethane and filter
through Celite O 521. Concentrate the solution in vacuo to an orange solid. Purify by column
chromatographydietityhace seMeSRmRihanaldn: @iefaoband ﬁﬁ%lﬂlfbﬁlﬂéﬂlﬂidnwhich

dlchloromethanlg ﬁfg‘g% pro uct (‘ﬁou% 7O/gyr#¥|d’ {E}S)Sﬂ_é ¥ W+&g %/? reparation 105

3-lodo-7 (1H Al azo[ 1, dure s ‘to Preparation 27B
with 7-(1H-[1,2,3]triazol-4-yl)- |midazo[1 2- a]pyrldlne to glve the tltle compound MS(ES), m/z 312
(M+1). 20 Pr Pre from
7-iodo- |m|da§§[ Eé;Pefx)] 3}?%?‘ r%%né%ngf I’Erﬂlaézt [ pyf’d’ ﬁgl[“(]g\? egr%% ﬂglnavica. B42,

(1988) pages@TBuBLAcibIG- buptfb@ﬁﬁure S|m|Iar to 25 Preparation 27A. MS(ES), n|/z 224 (M+1).
Preparation 107 5- OTM§£H F&Q%&‘{WJ{%R@:@M&%&%{P% IR SRR 2 yimethyl

1-methylcyclopropane-I-carboxylic acid (10.00 g, 99.88 mmol),"and 30't |osem|carba2|d¥a (9.10 g,
99.88 mmol) ﬁ@ww@@w@ eréett (hé SR s r®mmold - @ﬁ@éﬂmom@masréﬁésém&s(lm

oxychloride (SddneR188FEAG)-BEaBUASSRURE 28I 89 Q610PALY KT, 10 980R6/@06283

€q.}), S-phos (0.025 g, 12.5% eq.) and Pd(OAc), (0.006 g, 0.05 eq.). Deoxygenate the

10 reaction mixture and fill with nitrogen and stir at 100 °C for 4 hours. Cool the mixture to
room temperature and dilute with 5:95 MeOH/DCM (100 mL). Wash the mixture with
saturated agqueous saturated sodium chloride (2x20 mL), water (2x20 ml.), dry, filter, and
concentrate. Purify the residue on silica gel with a 0-80% EtOAc/Hexane gradient, then
with 5:95 MeOH/DCM to give 0.160 g of the title compound as a slightly yellow solid.

15
C. {4-[7-(4-Methanesulfonyl-phenyl)-imidazo(1,2-alpyridin-3-yl}-thiazol-2-yl}-
methylamine

To a solution of {4-[7-(4-methaneasulfonyl-phenyl)-imidazo{1,2-alpyridin-3-y1}-

thiazol-2-ylmethyl}-carbamic acid tert-butyl ester (0.160 g, 0.33 mmol, 1.0 eq.) in 1:1

20 MeOB/DCM (20 mL), add BCI (4 M in dioxane, 6 ml). Stir the reaction mixture at
room temperature for 3 hours, then at 60 °C for 2 hours. Evaporate the reaction mixture

under vacuum and use without further purification.

Preparation 100
25 2-{4-(7-Chloro-imidazo[1,2-alpyridin-3-yi)-phenyl]-N-(3-trifluoromethyl-phenyl)-
acetamide
Couple 3-iodo-7-chloro-imidazo[1,2,a}pyridine (655 mg, 2.35 mmol) and 2-{4-
(4,4,5,5—Tétramethyl-[1,3,Z]dioxaborolan—Z-yl)—pheny]]-N-(3—tdﬂuoromethyl—phenyi)»
acetamide (1.00 g, 2.47 mmol) using a procedure similar to Preparation 99B. MS(ES),
30 m/z430 (M+1).



-50 minutes. The reaction mixture is stirred for 6 hours at 90 C, then 8 hours at room temperature.
Decant onto 200 g ice and add ammonium hydroxide to make basic. Filter to remove solids; the
filtrate is extracte8OHFEMSTlacetate. The organic layer is washed with watePCDfystoesmesesting
organics over magnesium sulfate, filter, and concentrate to 5 give product (2.54 g, 16%). MS'(ES),
m/z 156 (M+1). Preparation 108 4-Dimethylaminomethyi-5-(i-methyi-cyclopropyl)-thiazol-2-ylamine
dihydrochioride A. 2-Amino-5-(1-methyl-cyclopropyr)“- hiazole-4-carboxylic acid methyl ester 10
Combine (1-Methyl-cyclopropyl)-methanol (5.00 g, 58.05 mmol), 4- methylmorpholine N-oxide (10.20
g, 87.08 mmol) and 4 angstrom sjeves (5.6 g).in CH2CI2 (200.mL). Stir the reaction mixture for 20 -
minutes at room tem%é?g?ﬁﬁé%ﬁﬁﬂg}wmﬁ.aﬂ‘ﬁ} @ﬁé?)?éﬁ%ﬁé‘r‘ﬁﬁ&ﬁ% errapagatian 14%:2 g, 2.90 mmol)
and stir for 5 houyrs. Purify on a plug of silica gel; elute with CH2CI2. Combitgdicatimias coptaining
product 15 and ¢oFFEEATRERE ih vacuo; SomEGHdEIA Nemains. Carry this makesigingiFectly to the
next reaction stgp. Combine [L-Methyl-cyclopropanecarbaldehyde (4.88 g, 58.@#inol) ang '
methyldichloroag¢etate (5.46 %M;(Saemmwﬂdsdmdmmyﬂbﬁqy-@@m% ¢ool to 0 C. Add drppwise a

solution of sodium (1. 58 g, 52.74 rmmibabl Melnaridin(/bhestil-the 2 reactiotPnixture for 4 hours at
0 C under N2. Extract the mikture with diethylasgtemidersus water. Dry the resulting organits over
magnesium sulfate, filter, and concentrate to a clear liquid. Combine the liquid with thiourea (4.42 g,
58.01 mmol) in methanol (25 mL). Heat the repgtion mixtige for 14 hours at 60 C under N2.
Concentrate in vacuo and purify on a plug of silica gel, eluting with hexanes -4 3% methanol in 25
dichloromethane 4 5% methanol in dichid trafrzebl gryBfEsuct (5.10 g, 46% over two steps),

g/lS (Eg), a/z 213 (Wblﬂ_bﬁe;—ifdo—p)ﬁricliin-z—lylaminel)(4.ﬁ§) g 1|8.£8 mnéol) allr_id chl_%ro%cetalgphydc ‘
-tert-Butoxyc ming-5-(1-metnhyl-cyclopro -tnlazole-4-carnoxylic acl ompine
2-Amino-5-(1-%g&n ! %Fo%%wﬁwﬁ?aggﬁoi%i yI&%&WﬁMF%@%T@ﬁ%?ﬂ.% mmol) and
di-ten-buty! dicatkmnate §3.22 gir2AA3i ghe(0h houryyjdiectbbiorobr tirtiperiaastigmeginigre for 1 hour,’
then add a solution .of potassiym 006/091671 PCTItJS2006/006283 - imethyJsilanolate
(1712 6, 12015 BHRB T SO R Predh s BB bt S2ron, MSGES). e SO

(M+1}

10
Preparation 103
7-Ethynyl-imidazo{1,2-a]pyridine
A1-[(Triisopropylsilanyl)-ethynyl]-imidazo{1,2-ajpyridine
Combine 7-iodo-imidazol1,2-alpyridine (2.64 g, 10.82 mmol), ethynyl-

15  triisopropyl-silane (3.61 mi., 16.23 mmol), copper (I} iodide (0.103 g, 0.541 mumol) and
triethylamine (7.54 ml., 54.09 mmol) in 1,4-dioxane (50 mL). Bubble nitrogen through
the mixture for five minutes. Add [1,1’-Bis(diphenyl-phosphino)ferrocene]
dichloropaliadium(lI) (0.442 g, 0.541 mpol, 1:1 complex with dichloromethane). Attach
a reflux condenser, and heat the mixture to 85 °C, stir overnight (15 hours), and cool to

20  room temperature. Filter the mixture through Celite ® 521. Concentrate the solution in
vacuo 1o a dark brown oil and use as is. MS(ES), m/z 299 (M+1).

B. 7-Ethynyl-imidazo[1,2-a]pyridine _
Combine 7-[(Triisopropylsilanyl)-ethynyl}-imidazo[ 1,2-a]pyridine (3.23 g, 10.82
25  mmol) and tetrabutylammonium fluoride (1.19 mL, 1.19 mmol, 1.0 M in THF) in THF (5

mlL). Stir the mixture at room temperature for 40 minutes, then concentrate in vacuo 1o a



for 14 hours under N2. Extract the mixture with ethyl acetate versus 1 N HCI. The organic layer is
washed with aqueous saturated sodium chloride. The resulting organics are dried over magnesium
sulfate, filtered, and concentrated. Purify on a plug of silica 5 gel, eluting with hexanes -3 5% methanol
in dichlorometh¥{&286#d¢d product (4.55 g, 64%). MS (ES), ni/z 243 (M+|, pEddifcpeciessasatyl). C.
[4-Hydroxymethyl-5-(I-methyl-cyclopropyl)-thiazol-2-yl]-carbamic acid tert-butyl ester 10 Dissolve
2-tert-butoxycarbonylanlino-5-(1-methyl-cyclopropyl)-thiazole-4- carboxylic acid (2 g, 6.7 mmol) in THE
(100 mL) and cool to 0 C under nitrogen. Add triethyfmine (0.93 mL, 1 equiv.) followed by the
dropwise addition of isobutyl chloroformate (0.87 mL, | equiv.). Stir 30 minutes at O C then filter,
washing with THF. Coal filtrate back to O C then add sodium borohydride (0.76 g, 3 equiv.) in one sum
15 followed byPtifk @ibpiiseyRuchnbrrarhiemansiahy Ghvhaseginy slinet s ited & 0 C remove
cooling bath anghigt waimsp spemteniparature for 15 minutes. Quench reaction (cautiously) with I N
HCI (aq), approximately 50 n1L. Extract with DCM. Wash organics with aqueous saturated sodium
chloride. Dry organics over MgSO4 then filter and concentrate. Purify on silica gel (2 : 1 Hexanes :
Ethyl Acetate -> 1 : 1 20 Hexanes : Ethyl Acetdeptmgrelf4vhite solid (1.11 g, 58%). LCMS (ES), nz/z
229 (M+1g product - t Butyl). Dy 415 4y e : e
[4-Dimetk?ilaminomethyl-5-(1-m%t lﬁ%%l%}p?%%@‘ff?h@zé bdiﬁﬂ{éé%gép%dggd tert- butyl ester 25
Dissolve [4-hydroxyrketpis-Tteheilinidaopiopypipmding Q- |z drbhmiecakierne-Bhighster (1.11
g, 3.9 mmol) inglaeM; (80 gl MpHeLNiEegen At 1HBenyRRAsPNINg (2:05)dn3 §9UMfpiowed by

carbon tetrabromide (2.6 g, 2 equiv.)._Let stir at room temperature for 15 minutes then concentrate
and purify on SficVBemgihanel{d3-§ vl We%@ﬁé%"fﬁﬁ%#-a%%ﬁ‘éf@? fethvating TrOrmasty. 62y, 75%).
Redissolve 30 ihissaaissialit SR 40w ) anetadd: dveatipiarming (73 Mk & @ Meglution in THE,

5 equiv.) and stir at room temperature for 4 hours. Filter the reaction, washing with THE. WO

2006/091871 BEPRPAEIBOS/RAEDE B BEHUE IR AL i SHITA RS 1Y Y MPNMR (400
MHz, DMSO-dfiifodchidti(s:, did)fiRedhisu@teRid B 62 610 hntohRe, 84 1)1kiaB isyai), 1080 (M, 2H),

0.73 (m, 211). . 4 Rietilaminome iy & ey LA PRAMD 8702, Ao, finydrochloride
dichloromethane ~> 8% methanol in dichloromethane) to afford product (0.82 g, 57%).
MS(ES), m/z 186 (M-1). '

15
Preparation 105
3-Jodo-7-(1H-[1,2,3triazol-4-yl)-imidazo[1,2-alpyridine
Use a procedure similar to Preparation 27B with 7-(1H-{1,2,3]triazol-4-y1)-
imidazo[1,2-a]pyridine to give the title compound MS(ES), m/z 312 (M+1).
20

Preparation 106
7-(2,6-Dimethyl-pyridin-4-yl}-imidazof{1,2-a}pyridine
Prepare from 7-todo-imidazof1,2,a]pyridine and 4-bromo-2,6-dimethy] pyridine
(Acta. Chemica. Scandinavica. B42, (1988) pages 373-377) using a procedure similar to
25  Preparation 27A. MS(ES), m/z 224 (M-+1).

Preparation 107
5-(1-Methyl-cyclopropyl}-[1,3.4]thiadiazol-2-ylamine
Combine 1-methylcyclopropane-1-carboxylic acid (10.00 g, 99.88 mmol), and
30  thiosemicarbazide (9.10 g, 99.88 mmol) in dioxane (110 mL). Heat the mixture to 90 °C
under Ny, then add phosphorus(IIT) oxychioride (9.14 mL, 99.88 mmol) dropwise over 25



5 Dissolve [4-dimethylaminomethyl-5-(1-methyl-cyclopropyl)-thiazol-2-yl] carbamic acid tert-butyl (0.9
g, 2.9 mmol) in dioxane (40 mL) under nitrogen then add 4M HC1 in dioxane (7.2 mL, 10 equiv.) and
stir at room temfpRAEEE K7 rnight. LCMS shows mostly starting material. HESE/HIOPE40EEH at 40 'C
overnight. LCMS shows partial conversion to product. Raise temperature to 60 C and heat overnight.
LCMS 10 shows reaction complete. A white prempﬁz’tﬁ is present; filter to isolate solid. Solid appears
hygroscopic. Redissolve solid in methanol and conceéritrate to give a white solid (0.784 g, 95%). MS
(ES), m/z 212 (M+1). Preparation 109 15 5-tert-Butyl-4- dlmethylamlnomethyl -thiazol-2-ylamine
Prepare using rocedu s similar to Pre araEIl d}. 86 I%)Iate {% pgo uct 5 a SCX cartridge (10 g

VARIAN bond e uB eIu ng i fimm é% [Oromet ane, then T RHTRi 300

methanol: d|chI@mm@@@ntmﬁwmam&mmnmmmmmmmma g?i&eﬂ_OO%). MS
(ES), nriz 169 (o Deaghel. TR AQ Rishaievha tlping.accerd gf nf??w%;)hs' llar to

Preparations 108/109: Physical Data Preparation Compound Name M 09b
5-tert-Butyl-4-riéhoHaies-42ryshe yeavdiing cgriies-ogtanaans Prepartioniiteg and concentrate to

2-(2-Aming- thlgg@I@Mn@(QWEZI@%?W@Q)B%hB@mmﬂ 6 M solution in hexane, 24 mL, 38

mmol, 2.0 eq.) in a dropwise manner at -78 C under nitrogen to the solution of 2-amino thiazole (1.90
g, 18.97 mmol, 1.0 eq.) in anhydrous THE (80 mL). Add chlorotrimethyl silane (4.8 mL, 38 WO
2006/091671 PCTIUS2006/006283 -53 mmol Pae@zesti)atplt‘m mixture sIowa at -78 T Let the reaction

mixture warm u%_t.o .0 C Wlﬁ/ stlr t lenr]ré ure tO%ﬁg%g{,i E{?O min am%oorl \%% utl %to -78'C and
add n- Butyl I|th|um Ltion i he ane ner. Add
acetone (1.4 ndL., Z_wxmmmlﬁ~Il@eq@yﬂa@clﬁmoﬁ}é)mm4¥nmbm)ﬁc-§ﬁmml&ﬁemmutes, then at
room tempprature for3, BHERAQNERTBIHITL MR Co1GS 654 mmon), 4-
methylmorpholine N-oxide (10.20 g, 87.08 mmol) and 4 angstrom sieves (5.6 g) in T
CH,Clp (200 mL). Stir the reaction mixture for 20 minutes at room temperature under
Nz. Add tetrapropylammonium perruthenate (1.02 g, 2.90 mmol) and stir for 5 hours.
Purify on a plug of silica gel; elute with CH;Cl,. Combine fractions containing product
15 and concentrate in vacuo; some CH,Cl, remains. Carry this material on directly to the
next reaction step.
Combine 1-Methyl-cyclopropanecarbaldehyde (4.88 g, 58.01 mmol) and
methyldichloroacetate (5.46 mL, 52.74 munol) in diethyl ether (20 mL); cool to 0 °C.
Add dropwise a solution of sodium (1.21 g, 52.74 mmol) in methanol {20 mL). Stir the
20  reaction mixture for 4 hours at 0 °C under N,. Extract the mixture with diethy] ether
versus water. Dry the resulting organics over magnesium sulfate, filter, and concentrate
to a clear liquid. Combine the liquid with thiourea (4.42 g, 58.01 mmol) in methanol (25
mL). Heat the reaction mixture for 14 hours at 60 °C under Ny, Concentrate in vacuo
and purify on a plug of silica gel, eluting with hexanes = 3% methanol in
25  dichloromethane = 5% methanol in dichloromethane to afford product (5.10 g, 46% over
two steps), MS (ES), m/z 213 (M+1). |

B. 2-tert-Butoxycarbonylamino-5-(1-methyl-cyclopropyl)-thiazole-4-carbox ylic acid
Combine 2-Amino-5-(1-methyl-cyclopropyl)-thiazole-4-carbox ylic acid methyl
30 ester (5.10 g, 24.03 mmol) and di-tert-butyl dicarbonate (5.24 g, 24.03 mmol) in pyridine

(15 mL). Stir the reaction mixture for 1 hour, then add a solution of potassium



10 m.L) at -78 T. Then warm up to room tempera{ture. Add ethyl acetate (200 mL). Wash the organic
layer with aqueous saturated sodium chloride (3x30 mL), water (2x30 mL).. Dry the organic phase
over MgSO4 and filter the drying reagent off. Concentrate in vacua. Purify by column chromatography
(0%3 5% methgadlsismégitpromethane 3 10 10% methanol in dichloromethaog)usr@oodzpsoduct (1.38
g, 46%). MS(ES), m/z 159 (M+1). Prepare the following according to procedures similar to
Preparation 110: Physical Data Preparation Compound Name MS(ES), ink (M+1) 111
4-(2-Amino-thiazol-5-yl)- 242 tetrahydro-pyran-4-ol-£12 1-(2-Amino-thiazol-5-yl)- 171 cyclobutanol
Preparation 113 15 5-Cyclobutyl-thiazol-2-ylamine Hydrogenate 1-(2-amino-thiazol-5-yl)-cyclobutanol
(0.94 g, 5.52 mmol, 1.0 eq.) in trifluroacetic acid (16 mL) in the presence of Pearlman's catalyst (0.16
g) under H2 (Sanphyieitavetatnight Fite 2o merediah/SHHAE0 mith Bethimaladtioncanteate in vacuo.

Add diehloromethang, (OB, N Bl Mfash e ROPMGIRYSLUII Sediun 2R bicarbonate
éxS mL).

(sat. 2x30 mL), aqueous saturated sodium chloride (2x20 mL) and water ry the organic
phase over MGS@Hcueriier fsked yifiyaasgensaseratebinsbvmaid ar deaclies PorinBPIEahieAN

cf}romatczgragbﬁééﬁ%ﬁoﬁ% mkan%iﬁnﬁﬂ&bmg@&tml nﬂ%ﬁtﬁ?&@.ﬁﬁ%ﬁﬁ?b@? g:f@ﬁ?@-(')\ﬂs(ES),
m/z 155 (M+i). 25 Preparation 114 5:Isopropyl-4-pyrrolidin-1-ylmethyl-thiazol-2-ylamine W
2006/091671 ﬁ%ﬁﬁ‘é‘%}%@%@é@? £ A%%Fé‘ﬁ?;}ﬁl- RERGH2DR R pltond PSS Add
oxalychloride B3 MMSEIL midi3 (M-eqprsinsly terthatgdlution of 4- methyl-2-oxovaleric acid (4.90
g, 37.65 mmol, 1.0 eq.) in dichloromethane (50 mL) at 0 C under nitrogen. Add Dimethylforamide (2

drops) last. Stir the reaction mixture 5 overnight. Concentrate in vacuo. Add dichloromethane (100
mL). Add this Solididtydeox ymethyl-5-(1-methyl-cyclopropyl)-thiazol-2-yl}-carbamic acid tert-butyl

ester

10 Dissolve 2-tert-butoxycarbonylamino-5-(1-methyl-cyclopropyl)-thiazole-4-
carboxylic acid (2 g, 6.7 mumol) in THF (100 mL) and cool to 0 °C under nitrogen. Add
tricthylamine (0.93 mL, 1 equiv.) followed by the dropwise addition of isobutyl
chloroformate (0.87 mL, 1 equiv.). Stir 30 minutes at 0 °C then filter, washing with THF.
Cool filtrate back to 0 °C then add sodivm borohydride (0.76 g, 3 equiv.) in one sum

15  followed by the dropwise addition of methanol (4.1 mL, 15 equiv.}. After 45 minutes at
0 °C remove cooling bath and let warm to room temperature for 15 minutes. Quench
reaction {cautiously) with 1 N HCl (ag), approximately 50 mL. Extract with DCM.,
Wash organics with agueous saturated sodium chloride. Dry organics over MgSO; then
filter and concentrate. Purify on silica gel ( 2 : 1 Hexanes : Ethyl Acetate <> 1:1

20 Hexanes : Ethyl Acetate) to give a white solid (1.11 g, 58%). LCMS (ES), m/z 229
{(M+1, product — t Butyl).

D. {4-Dimethylaminomethyl-5-(1-methyl-cyclopropyl)-thiazol-2-ylj-carbamic acid tert-
butyl ester

25 Dassolve [4-hydroxymethyl-5-(1-methyl-cyclopropyl)-thiazol-2-yi}-carbamic acid
tert-butyl ester (1.11 g, 3.9 mmol) in DCM (50 mL) under nitrogen. Add
triphenylphosphine (2.05 g, 2 equiv.) followed by carbon tetrabromide (2.6 g, 2 equiv.).
Let stir at room temperature for 15 minutes then concentrate and purify on silica gel
(Hexanes > 9:1 Hexanes : Ethyl acetate) to give the bromide (1.02 g, 75%). Redissolve

30  this matedal in THF (40 mL) and add dimethylamine (7.3 mL of a 2 M solution in THE,

5 equiv.) and stir at room temperature for 4 hours. Filter the reaction, washing with THF.



the solution of pyrrolidine (6.90 g, 97.02 mmol, 2.6 eq.) in dichloromethane (50 mL) at OC slowly
under nitrogen. Stir the reaction mixture for 1 hour at room temperature after addition. Wash with HCI
(1 N) until the Y QBUEORGEY is acidic, then with aqueous saturated sodium RETHTFEEPE ML) and
water (2x30 mL). Dry the organic phase over 10 MgSO4 and filter the drying reagent off. Concentrate
in vacuo. Purify by column chromatography (0%-) 5% ethyl acetae in dichloromethane) to afford
product (4.60 g, 66%). B. 3- Bromo-4-methyl-l-pyrro %Tn-l-yl-pentane-l,2-dione 15 Add
4-methyl-I-pyrrolidin-l-yl-pentane-1,2-dione (4.50 g, 24.56 mmol, 1.0 eq.) in chloroform (120 mL) to the

solution of copper (1), bromi 6.45 4, 73.67 0 2 at 8C. Stir
the reaction mﬁ?ﬁlrc(g%tflaet?rlﬁé%gttééﬂt%w rtgl(%ﬁ %%‘%%Iii%,%%ﬁ%%ﬁ%%@ﬁ@ goncentrate
in vacuo. Use the, 6H1R J2dr(n2HpiR (IB(8 Ghhdl,4953809T0¢ 1H28 iexdistef ’0itho Gy @vsr (pufiBation. 20
C. (2-Amino-5-isopropyl-thiazol-4-yl)-pyrrolidin-1-yl-methanone Add 3-

bromo-4-meth I-I-pyrrolidin-I-yl-pentane-1,2-dione (3.0 g, 11.44 mmol, 1.0 eq.) to the solution of
thiourea (1.31%nrﬁo‘P1@9‘@&?}4@@{%SC%‘WRE)WSW%W%@WMW%XWWght.

Concentrage in vacuopsishighiareensihancodR 308 M LheMosb s assanimiaxariyth sodium
bicarbonate (sat. 2x30 mL), aqueotjj?ﬂ saturated sqdium chloride (2x20 mL) and water (2x30 mL). Dry
i

the organic phS&QBUE A RAGEOP ALt the BRIy Fedigaateoft O el ndanraii ipera did #drity by
column chroméitogiapinyd(oRang 872 ethyl aeqiae yardichloramatheapetanatend pigh (80 g, 66%).
MS(ES), m/z 240 (M+1). 30 D, 5-Isopropyl-4-pyrrolidin-, 1-yl I-thiazal-2- ine WO 2006/091671
P CTIUS2006/ U AR e e Sl B e 8 crpiolina-
ylmethyl-5-triflpart mhetmykskheripl groiivel. NRS{ES)Mprm @26 1V Y CRnsidma tionrhiphts LCMS
5-tert-Butyd-4-(2-dli NnQ- XY= - ne.. ' f .
4-amino-%tert—%t%?—%%@?y%%&%%gl %&E)S(\)gcl)i %Zﬁ?égfé,zﬁ%% ljal\ngﬁttlfll g\:t:{;"étt ygga(Br)lf1€§ilcr:i.ire§ (g%ﬁylst?}gjmide HBr salt
(820 mg, 3.4 nIRRSHESEaRURedissolve solid in methanol and concentrate to give a white solid

(0.784 g, 95%). MS (ES), m/z 212 (M+1}.

Preparation 109
15 5-tert-Butyl-4-dimethylaminomethyl-thiazol-2-ylamine
Prepare using procedures similar to Preparation 108. Isolate the product using a
SCX cartridge (10 g VARIAN bond elut), eluting with 1:1 methanol:dichloromethane,
then 1:1 2 M NH; in methanol:dichloromethane. Concentrate the latter to afford the title
compound (0.190 g, 1>100%). MS (ES), m/z 169 (M+1, product — NMe,).

20
Prepare the following according to procedures similar to Preparations 108/109:
Physical Data
Preparation Compound Name MSES), miz
_ (M+1)
109b S-tert-Butyl-4-morpholin-4- 256
yimethyi-thiazol-2-ylamine

Preparation 110
2-(2-Amino-thiazol-5-yl)-propan-2-ol
25 Add n-Butyl lithium (1.6 M solution in hexane, 24 ml, 38 mmol, 2.0eq.)in a
dropwise manner at ~78 °C under nitrogen to the solution of 2~-amino thiazole (1.90 g,

18.97 mmol, 1.0 eq.) in anhydrous THF (80 mL). Add chlorotrimethy! silane (4.8 mL,, 38



hydroxide (750 mg, 13.4 mmol) in 1,2-dimethoxyethane in a microwave vessel with irradiation of < 10
Watts at a temperature of 150-170 C for 5 minutes. After the 10 reaction cools, filter via Celite(r) and
wash with dichloromethane. Concentrate the filtrate and purify by silica gel column chromatography,
with a gradient¥@moe&007 DCM to 5% MeOH in DCM to 5% (2N ammonia ¢ MEEes/EEM to yield
the title compound as a red brown oil (26 % yield). LCMS (ES), m/z 251(M+1). 15 Preparation 116
3-tert-Butyl-5-morpholin-4-yImethyl-phenylamine A. 4-(3-tert-Butyl-5-iodo-benzyl)-morpholine Dissolve
1-tert-butyl-3-iodo-5-methyl-benzene (1 g, 16 mmol;¥repared according to Chem. Soc. Perkin Trans.
1, 1987, page 859-866) in carbon tetrachloride (20 20 mL) under nitrogen. Add NBS (0.71 g, 1.1

equiv.) followed by AIBN (0.06 g, 0.1 equiv.) and hegt overnight at 70 T. Filter in the mornion , washing
with hexanes. "@hceAfatfita@iRace dinte’ Dissdheé idseign e a1 ¥R Gnffer nitrogen

andl_cool Fso 0 aoﬁ%ﬁapi&h@mﬁiﬁ%ﬂamb@f@gm\&ajﬂm@w@szriméyﬂmaﬁﬁdﬁi@amiam:tes wi(;h
cooling. kemayve | at t warm to room te pe ature. r e our concentrate to ryness
o bty e B SN S B R L L ke kBt A B 0 GROAETBAES (0.765 o
20% t;)_ver 2 (sg:[épé)actdlﬁﬁr(fE(fS)‘} miz %ﬁlﬂanﬁMkm)e?B Bstefﬁuhﬁi‘ééammmhﬁﬁm-wmémlf@hﬁhylgmin(((e) »
ombine 4-(3-terf-putyl-S- -Ne - [ nz nane irnine (L.
R G AR b e A G
THE (10 mL). Bendaginith Sitrdgien teem sp&owon260§/631871 AEHS2006i10(HBBLEG
bis(dibenzylidepegcgionsl Raliadivm (003466 Smaled Aad:healisercieratmb) Gyaueright under

nitrogen. In the morning add approximatély 4 mL of 5 N HCI (ag) and heat for one hour at 50 T. Let

cool to room t8Hpelititee wredn afasmity Eivaeetati ket b sy pagaammi - (CResenIE g Wash
organics with waiey, IeiTaey eaus s aluaiach 5radiuovehlerdg-BanergamiagomthMasos, filter and

concentrate in yacuo. Purify on silica gel (4:1 Hexanes : Ethyl Acetate - 10% hanol, ; DCM) to give
product .449%?,} 55%?"%(‘%@?0 Fﬁ’}?%.@ Eﬂ/ﬁé f%@ﬁ%f% %3%&16% By gg% n’é}/FolB ocedures
similar to PregMatibn 116: Physical Data :

Prepare the following according to procedures similar to Preparation 110:

) Physical Data
Preparation Compound Name MS(ES), m/z
(M+1)
111 4-(2-Amino-thiazol-3-yl)- 24
tetrahydro-pyran-4-ol
112 1-(2- Amino-thiazol-5-yl)- 171
cyclobutanol
Preparation 113
15 5-Cyclobutyl-thiazol-2-ylamine

Hydrogenate 1-(2-amino-thiazol-5-yl}-cyclobutanol (0.94 g, 5.52 mmol, 1.0 eq.)
in trifluroacetic acid (16 mL} in the presence of Pearlman’s catalyst (0.16 g) under H; (52
psi) for over night. Filter off the catalyst. Wash with methanol. Concentrate in vacuo.
Add dichloromethane (100 mL) to the residue. Wash the organic layer with sodium
20  bicarbonate (sat. 2x30 mL), agueous saturated sodium chloride (2x20 mL}) and water
(2x30 mL). Dry the organic phase over MgSQ, and filter the drying reagent off,
Concentrate in vacuo. Purify by column chromatography (0%-> 5% methanol in

dichloromethane) to afford product (0.508 g, 60%). MS(ES), m/z 155 (M+1).

23 Preparation 114
S-Isopropyl-4-pyrrolidin-1-ylmethyl-thiazol-2-ylamine



Preparation Compound Name MS(ES), m hz (M+i) 117 3-tert-Butyl-5-dimethylaminomethyl- 207 hen
famine 10 Preparation 118 i-(3-Amino-phenyl)-2,2-dimethyl-propan-l-one A.
1-(3-lodo-phenylP200eliitiéMyl-propan-i-one Combine NaOtBu (3.6 g, 4 equiROT/UEEH¢06RE ), and
NMP (10 mL) in a round 15 bottomed flask. Place under nitrogen and cool to 0 C. Dissolve.
1-(3-iodo-phenyl)- propan-I-one (2 g, 9.4 mmol) in THE (10 mL) and add dropwise to the reaction.
Immediately following, add methyl iodide (2.3 mL, 4"ééuiv.) via syringe. Stir at 0 C for 5 hours.
Quench reaction with water then dilute with ethyl acetate. Wash organics with water then aqueous

saturated sodium chlporjde. Dry over magnesium sulfz?tée, filter and 20 concentrate in vacuo. Purify by
silica chromatg%;réicp bt BYERlEi k- I5RRERd S T Wive 2.0 g clear liquid. "H NMR (400 MHz,
DMSO-d6) 8 7.70 (mAdd-bxal yehlémide 513, mi.A6D (I xintd), 1LE28g(Fsvl): 1B the solution of 4- :

1-(3-Amino-phenyl)-2,2-dimethyl-pr. --0 Combi .
10t pher TR SRS A A 13T i %) BT AER ¥ mi 1.2
equiv.), racemit "Bldbaer (Ot2%q. 426ididine) NattBide (2.dropd. astq Shix thanthchiakni80uel ). De-gas

thouroughly with nitrage is(dibenzyh Uﬁﬂ!ljﬂ (Q, %).and place
under nitro%en&H%g@\?\'/(l)& é%%%%%%é%?&%@Té%f%%%%%%wg the réagtcl%ﬁr%@apf%) ggcr)@érnight. The
next morning &8 WhpiexrhaEpBine 6.3 BOP @ yapd hesg iratishivamohashodat b8 C. Let cool

to room tempegattsR #1e il iGviine b aestate andimakerbasitomth N NRRBLAM. Yash organics

with aqueous saturated_sodium chloride. Dry over magnesium sulfate, filter and concentrate in vacuo.
Purify by 5 siliéS €M 3fAYrIHYGES AN bt dhe-agiepRe 1ayer i aradic. heMBiAgHERRS vellow residue
(1.2 g, 82%). M&ufais], sorlind/dh(ddrad X 2kezo paratind wide (2x30 mL). Dry the organic phase over
3-(6-Aming-4-tert-butyl-pyridin- -3&)}-{N,N-dimeth -gcrylamide 10 A. . '
5-Bromo- % tert Doty 4 6%8'3%2?5 -L)I;ﬁi Qyviag reagent oytl. Eo¥entate m vacuo. Purify by column -

chromatography (0%-> 5% ethyl acetae in dichloromethane) to afford product (4.60 g,

66%)."

B. 3- Bromo-4-methyl-1-pyrrolidin-1-yl-pentane-1,2-dione

5 Add 4-methyl-1-pyrrolidin-1-yl-pentane-1,2-dione (4.50 g, 24.56 mmol, 1.0 eq.)
in chloroform (120 mL) to the solution of copper (II) bromide (1645 g, 73.67 mmol, 3.0
eq.) in ethyl acetate (200 mL) at 68°C. Stir the reaction mixture overnight. Filter through
a pad of celica, wash with dichloromethane. Concentrate in vacuo. Use the 6.12 g brown
oil (23.3 mmol, 95%} for the m;:xt step without further purification.

20
C. (2-Amino-5-isopropyl-thiazol-4-yl)-pyrrolidin-1-yl-methanone

Add 3- bromo-4-methyl-1-pyrrolidin-1-yl-pentane-1,2-dione (3.0 g, 11.44 mmol,

1.0 eq.} to the solution of thiourea (1.31 mmol, 1.5 eq.) in ethanol (40 mL}. Stir the
reaction mixture at reflux for overnight. Concentrate in vacuo. Add dichloromethane

25 (200 mL). Wash the organic layer with sodium bicarbonate (sat. 2x30 mL), aqueous
saturated sodium chloride (2x20 mL) and water (2x30 mL). Dry ihe organic phase over
MgS0, and filter the drying reagent off. Concentrate in vacuo. Purify by column
chromatography (0%-> 5% ethyl acetae in dichloromethane) to afford product (4.60 g, -
66%). MS(ES), m/z 240 (M+1).

30
D. 5-Isopropyl-4-pysrolidin-1-yimethyl-thiazol-2-ylamine



Dissolve 4-tert-butyl-pyridin-2-ylamine (3 g, 20 mmol) in anhydrous acetonitrile (25 mL). Add
N-bromosuccinimide (3.56 g, 20 mmol). Stir the reaction in the dark for overnight at room
temperature. Dilute with EtOAc and wash with 1 N NaOH (aqg.) and saturated aqueous sodium
bicarbonate. Extvactotls@arganic layer. Wash the aqueous layer 15 further witt DThoBeystiae
combined organic layers (MgS0O4), and purify by silica gel column chromatography (EtOAc / hexane)
to yield 2 g of the title compound (44 %). LCMS (ES), m/z 231 (M+1). B.
3-(6-Amino-4-tert-butyl-pyridin-3-yl)-N,N-dimethyl-am%mide 20 De-gas a mixture of
5-bromo-4-tert-butyl-pyridin-2-ylamine (330 mg, 1.4 mol), N,N-dimethylacrylamide (0.22 mL, 2.1
mmol), triethylamine (0.4 mL, 2.1 mmol) in toluene (4 mL) while purging with nitrogen for 3 minutes.
Add palladium(l)acetBTePEEDAGHY S8 SOrRFRETT LGS YEt MK RIS REATHYspReERRirdum(0) (690 mg,

0.6 mmol) undednmzitiggsftiersihatraaationevernion mssealedyesselgt 120 C. Cool the mixture to
25 room temperature, filter through Celite(r) and concentrate. Purification by silica gel column

chromatography (100% DCM to 3% MeOH in DCM) to yield the title compound (81 % yield). LCMS
(ES), m/z 248 (M+1). Prepare the following accBrefmagiorpkdéedures similar to Preparation 119:

Preparatiog Name PhysicalData .MS(ES), M4, g&ﬁé(g@%%%%gé%@ﬁia%%omethyl-pyri din-

274 3- 1)-N,N-dimethyl-acrylamide WO 2006/091671 PC -58 Preparation 121
2-(4-Bromo-2-fluoro- ik gl oRiss afctshenael e pohyhpstif udonkil-pise by paedtamide 5 A.

Morpholin-4-yl-(8niie-anififaio meihypheptienethanens Disace 3 nitkose:Hliugromethyl-benzoic
acid (2.9 g, 12.6 mmol) and 1- hydroxy-7-azabenzotriazole (25 mL of 0.5 M solution in DMF) in THF.

Add 1,3- dicyclBHERHES St MMEde’ (18801 36 HifiBI5 AR RRARHBIA B Y AVE isel)Viskir the mixture
for 48-72 hourdraidianon terapgeratute abiluigiba ties wiling SUBPENStars Withukke Mh tidrame quench with

saturated aquegqus .ammoniym chloride, Véash the organic layer further agueous satyrated sodium
chloride alr?J . 5?%?’51%? 3}:({@@ %)vgl egbtﬁ X ga\’t&réxst%‘gl%? Lﬁc%rometﬁjane- l%,yoncgentrate the %%ftrate

and purify by silica gel column chromatography, with a gradient from 100% DCM to 5%

MeGH in DCM to 5% (2N ammonia in MeOH) in DCM to vield the title compound as a

red brown oil (26 % yield). LCMS (ES), m/z 251(M+1).

15 Preparation 116
3-tert-Butyl-5-morpholin-4-ylmethyl-phenylamine
A. 4-(3-tert-Butyl-5-iodo-benzyl)-morpholine
Dissolve 1-tert-butyl-3-todo-5-methyl-benzene ( 1 g, 3.6 mmol, prepared
according to Chem. Soc. Perkin Trans. I, 1987, page 859-866) in carbon tetrachloride (20
20 mL) under nitrogen. Add NBS (0.71 g, 1.1 equiv.) followed by AIBN {0.06 g, 0.1
equiv.) and heat overnight at 70 °C. Filter in the moming, washing with hexanes.
Concentrate filtrate and use crude. Dissolve this residue in THF (10 mL) under nitrogen
and cool to 0 °C. Add morpholine (0.64 mlL, 2 equiv.) dropwise via syringe and stir 5
minutes with cooling. Remove ice bath and let warm to room temperature. After one
25  hour concentrate to dryness and purify the residue on silica gel (Hexanes <> 4:1 Hexanes
Ethyl Acetate) to give product (0.785 g, 60% over 2 steps). MS (ES), m/z 360.1 (M+1).

B 3-tert-Butyl-S-morpholin-4-ylmethyl-phenylamine
Combine 4-(3-tert-butyl-5-iedo-benzyl)-morpholine (0.785 g, 2.2 mmotl),
30 benzophenone imine (0.44 mlL., 1.2 equiv.), sodium tert-butoxide (0.29 g, 1.4 equiv.),
racemic BINAP (0.061 g, 4.5 mol %), and THF (10 mL). De-gas with nitrogen then add



yellow-white residue. Purify by silica gel column chromatography, with a gradient from 100% hexane
to 50% hexane in ethyl acetate, yielding the title compound as 2.5 g white solid (75 % yield). LCMS
(ES), nilz 305 (We10068B618-Amino-5-trifluoromethyl-phenyl)-morpholin-4-yamatbmnenmsBissolve the
morpholin-4-yl-(3-nitro-5-trifluoromethyl-phenyl)-methanone (830 mg, 2.7 mmol) in McOH (40 mL) at
room temperature. Add ammonium chloride (3 g, 56 mmol) and stir at for 10 minutes before adding Zn
powder (5 g, 76 mmol) with 20 stirring for another 5-86-minutes. F ilter and wash with MeOH.
Concentrate to a white solid of 2 g material, containing excess ammonium chloride. LCMS (ES), nr/z
275 (M+1). Use in the next step without fur_thergurification. C. )
2-(4-Bromo-2-HiisfiRsatgpreqaarrbepiefine 402 bend msl firans BrAEAAL 953 KBTI -acetamide
Dissolve (4-bromgentsfieig-PheayBna g ikeasith{f3% dadpp0mmely i dill {34y mL) arg add
1-(3-dimethylamingpropyl)-3-ethylcarbodiimide hydrochloride (618 mg, 3.2 mmol), stir for 10 minutes.
Dissolve (3-aniF-S%AAE P&ﬁ%ﬁ%@l%hﬁﬁ&ﬁﬁ%&%ﬁwewgﬂgmmﬁ%ﬁ@”{?ﬁ% el 256G excess
ammonium chigiitieakecinsierevio U NSO G4 )0 Ghshi2ed gmtigavitithEta (Bed mjueads gamedledAdd the
activated acid to the amine, mixture and stir. at.r temperature for overnight. Dilyte.the resulting
cuspension Wil UNE) PUGEA LT CBETL 0 Lo Br B LR S ich S, Phted
NaHCO3 and aidise gak($dtiietawtsobiuyh stttride> d08cdbgivelgl EME® gyanicddyasr (M5 04),
concentrate aggd Q_y@y Pt ﬁ,gﬁg 2@9]9@1 +clij_romatography (EtOAc/Hexane gradient) to obtain the
title compound™ {15 % yield). LCMS (ES), ni/lz'491 (M+1). 5 Prepare the following according to
procedures similar to Preparation 121: Physical Data Preparation Name MS(ES), m/z (M+1)

3-[2-(4-Bromo-2-fluorerhaeninl-Reriyiasisaibinds geisahieierpiano Py pra-itioremethyl- 505

benzamide

‘ . Physical Data
Preparation Compound Name MS(ES), m/z
(M+1)
117 3-tert-Butyl-5-dimethylaminomethyl- 207
phenylamine

10
Preparation 118
1-(3-Amino-phenyl)-2,2-dimethyl-propan-1-one
A, 1-(3-Iodo-phenyl)-2,2-dimethyl-propan-1-one
Combine NaOtBu (3.6 g, 4 equiv.), THF (10 mL), and NMP (10 mL) in a round
15  bottomed flask. Place under nitrogen and cool to 0 °C. Dissolve 1-(3-iodo-phenyl)-
propan-1-one (2 g, 9.4 mmol) in THF (10 mL) and add dropwise to the reaction.
Immediately following, add methy! 1odide (2.3 mL, 4 equiv.) via syringe. Stir at 0 °C for
5 hours. Quench reaction with water then dilute with ethyi acetate. Wash organics with
water then aqueous -saturated sodium chloride. Dry over magnesium sulfate, filter and
20  concentrate in vacuo. Purify by silica chromatography (Hex - 5% EtOAc : Hexanes) to
give 2.0 g clear lignid. "H NMR (400 MHz, DMSO-dg) § 7.70 (m, 2 H), 7.66 (m, 1 H),
7.40 (m, 1 H),1.23 (5, 9 H).

B. 1-(3-Amino-phenyl)-2,2-dimethyl-propan-1-one

25 Combine 1-(3-iodo-phenyl)-2,2-dimethyl-propan-1-one (2.0 g, 8.3 mmol),
benzophenone imine (1.7 mL, 1.2 equiv.), racemic BINAP (0.23 g, 4.5 mol %), NaOtBu
(1.1 g, 1.4 equiv.), and THF (30 mL). De-gas thouroughly with nitrogen then add
bis(dibenzylideneacetone) palladium (0.14 g, 3 mol %) and place under nitrogen. Heat



Preparation 123 10 3-Morpholin-4-ylmethyl-5-trifluoromethyl-phenylamine Dissolve
(3-amino-5-trifluoromethyl-phenyl)-morpholin-4-yl-methanone (1.2 g, 4.3 mmol) in THE and dropwise
and add BH3-Me2S solution (6.5 mL, 13.1 mmol, 2M in TI-IF). Stir at room temperature for 3 hours.
Add another peyiioaaid@darMe2S solution (2.2 mL, 4.3 mmol, 2M in THF) and/osabab&ast for 1.5
hours under nitrogen. Cool to 15 room temperature and quench carefully with dropwise addition of 1 N
HCI: water 1:1 (8mL), stir for 30-60 minutes. Extract by EtOAc and wash with saturated aqueous
NaHCO3 and aqueous saturated sodium chloride. P&#ication by silica gel column chromatography
with gradient from 100 % DCM to 6% MeOH in DCM to 5% (2N NH3 in McOH)/ in DCM, yielding the
titte compound (600 mg, 54 % vyield). LCMS (ES), m/z 20 261 (M+1). Preparation 124
4-DimethylamthemeetiphpyAair-oytanihe Renarhinornnsladirreipkisettotinaimidd HEWEA (7.3 mL,

13 mmol, 1.8Mja AISeDSRIARREhA ConddeSHOPIISE: 25 AR AIA KR Bl TS ZM In TH)

under nitrogen. Stir for 30 minutes and add 2-amino- éMgrldlne carboxylic acid methyl ester (2 g, 13

mmol, in 3 mLeBIYhfsRIFEE A Arvcovith LNMRYE e - etiad. %%%‘I‘%W‘H’e%&%?%s@%@ﬁmght
Cool the mixtyseiter opmatiRMpesalienashauanGhlv) maieimdiste:nithai0aeanPisglats WO

2006/091671 T/USZOO6/OO 83.,-60,th ayer. Extrac I;% yeous Ia further with

saturatedgsodlum b| o 8%’§fep6a}%?{ Q> ig(}?ﬁ’bﬁ?%&élﬁ o’?&éﬁ %ag t%vary (‘MS%O@ and

concentrate. Beasi ) ti 7} umn to obtain the crude pro uct and use in
fnbylstronky ¢a M&&iﬂi mge l(BCX)Hd0! b h d d d

the next step without further purification. LCMS (ES), ink 166 (M+1). 5 B.

4- Dlmethylamlnomethyl pyridin-2-ylamine Use the same procedure that was described for the
preparation of 3-morphalin-4- ylmethyl-5-trifiuckoenetiphhyiamine to obtain the desired compound.

Use in the next step withguk clyrgmaaiagraphyinsyiigateg) 10 RIeRAYLaldamide
10 A. 5-Bromo-4-tert-butyl-pyridin-2-ylamine
Dissolve 4-tert-butyl-pyridin-2-ylamine (3 g, 20 mmol) in anhydrous acetonitrile

(25 mL). Add N-bromosuccinimide (3.56 g, 20 mmol). Stir the reaction in the dark for
overnight at room temperature. Dilute with EtOAc and wash with 1 N NaOH (aq.) and
saturated aqueous sodium bicarbonate. Extract the organic layer. Wash the aqueous layer

15 further with DCM. Dry the combined organic layers (MgSOy), and purify by silica gel
column chromatography (BtOAc / hexane) to yield 2 g of the title corapound (44 %).
LCMS (ES), m/z 231 (M+1).

B. 3-(6-Amino-4-tert-butyl-pyridin-3-y1}-N ,N-dimethyl-acrylamide

20 De-gas a mixture of 5-bromo-4-tert-butyl-pyridin-2-ylamine (330 mg, 1.4 mol),
N,N-dimethylacrylamide (0.22 mlL., 2.1 mmol), triethylamine (0.4 mL, 2.1 mmol) in
toluene (4 mL.) while purging with nitrogen for 3 minutes. Add palladium(If)acetate (60
mg, 0.28 mmol) and tetrakis(triphenylphosphine)palladium(0} (690 mg, 0.6 mmol) under
nitrogen. Heat the reaction overnight in sealed vessel at 120 °C. Cool the mixture to

25  room temperature, filter through Celite® and concentrate. Purification by silica gel
column chromatography (100% DCM to 3% MeOH in DCM) to yield the title compound
(81 % yield). LCMS (ES), m/z 248 (M+1).

Prepare the following according to procedures similar to Preparation 119:

Preparation N Physical Data
ame MS(ES), m/z
120 3«(6-Amino—2—methy‘]-4—tnﬂuorometi_lylmpyri din- 274
3-y1)-N N-dimethyl-acrylamide




4-Cyclopropyl-pyridin-2-ylamine A. 4-Cyclopropyl-pyridine In a 3-neck round bottom flask of
anhydrous THE (60 mL), add pyridine (6.1 mL, 15 75 mmol) and cool to -20 C. Add Cul (463 mg, 2.5
mmol), and thewdropeisesadd ethyl chloroformate (4.8 mL, 50 mmol) via a gytingenesasbaisn At the
same temperature, add cyclopropylmagnesium bromide solution (100 mL, 0.5 M in ether, 50 mmol)
dropwise via a syringe over 10-15 minutes. Stir for 15 minutes at -20 C, and then at room
temperature for 2 hours. Dilute the reaction with ethér8(200mL) and quench at room 20 temperature by
NH4C1(20%0 ag.). Wash the organic layer by 30-50 mL portions of 20% NH4C1/NH40OH (1:1) buffer,
water, 10% HCI, water and aqueous saturated sodium chloride subsequently. Dry the organic layer
over MgSO4 and concentrate to a crude orange-brown/yellow oil. Purification by silica gel/column
chromatography with a gradient of hexane to 92 gther to afford the dihydropyridine
intermediate. 25 Heat the crude dihg%{%idine intermediate approximately 17 mmol) with

3.3,
sulfur (neat, 656 HiPoBPAMBHPER2 ErEPIy Hinsutece Hﬁhéﬂgt}%}@’?@fhﬁhﬁﬁﬂ}bceeds.

After removal of ethanol is completed, vacuum digtdtdheieemaining residue to afford the title
compound.in 30 % yield 2%&)}/2% LCM§S ] Sg, in/z rHO éM+ . 30 WO 2006/091671

PCT/US2006/ - Y P R SRR BT s BRI B ey clopropyl-pyri dine (600 mg,
5 mmol), N,N-dimethiasolive3bidor-irifihommmelhdrie dtal lai2d B0%gin 2duemnel] )468 tag, 6 mmol) at
150-160 € undSuRIEPaS R AoMERA PLRYRITIANLs SPObiR MK ARd ki water and cthy

acetate. Extrac?%-gtjh organic layer inimal amount omwater. ry the organic layer (combination of
anhydrous Mg8esiqiapsabeditiddds) ddkcamehtenharapuhsjiny(Sidchlgamsblurir the
chromatograply {Ra@iadhe iie:can-saHRmiR A&Ie. Yisithid BY IS e sitbénddaWat TiRIgrare the

following according to procedures similar to Pre aration 125: Physical Data Preparation Name
MS(ES), Hliz (RREBP5B WiE BRSSP sTamme TP gdes Veaehebryargsniamysriiifite 151

by aqueous saturated sodium chloride and water, dry (MgSO,) and concentrate to a
yellow-white residue. Purify by silica gel column chromatography, with a gradient from
100% hexane to 50% hexane in ethyl acetate, yielding the title compound as 2.5 g white
solid (75 % yield). LCMS (ES), m/z 305 (M+1).

15
B. (3-Amino-5-triflucromethyl-phenyl)-morpholin-4-yl-methanone

Dissolve the morpholin-4-y!-(3-nitro-5-trifluoromethyl-phenyl}-methanone

(830 mg, 2.7 mmol) in MeOH (40 mL) at room temperature. Add ammonium chloride (3
g, 56 mmol) and stir at for 10 minutes before adding Zn powder (5 g, 76 mmol) with

20 stirring for another 5-10 minutes. F ilter and wash with MeOH. Concentrate to a white
solid of 2 g material, containing excess ammonium chloride, LCMS (BS), m/z 275

(M:+1). Use in the next step without further purification.

C. 2-(4-Bromo-2-fluoro-phenyl)-N-[3-(morpholine-4-carbonyl)-5-trifluoromethyl-
25  phenyl]-acetamide |
Dissolve (4-bromo-2-fluoro-phenyl)-acetic acid (692 mg, 3.0 mmol) in THF (24
mL) and add 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (618 mg,
3.2 mmol), stir for 10 minutes. Dissolve (3-amino-5-trifluoromethyl-phenyl)-morpholin-
4-yl-methanone (740 mg, excluding excess ammonium chloride) from previous step in
30 DCM (24 mL) with EtsN (3.3 mL, 23 mmol). Add the activated acid to the amine

mixture and stir at room temperature for overnight. Dilute the resulting suspension with



10 Preparation 128 2-(4-Bromo-2-fluoro-phenyl)-N-[5-(1-methyl-cyclopropyl)-[1,3,4]thiadi azol-2-
yll-acetamide Combine (4-bromo-2-fluoro-phenyl)-acetic acid (3.81 g, 16.35 mmol) and 5-(1- 15
Methyl-cyclopropyl)-[1,3,4]thiadiazol-2-ylamine (2.54 g, 16.35 mmol) in THE (45 mL). Under N2, add
4-methyl-morphatin@g@ed&mL, 19.62 mmol), then 4-(4,6-dimethoxy- PCT/US2006/006283
[1,3,5]triazin-2-yl)-4-methyl-morpholin-4-ium; chloride (5.43 g, 19.62 mmol). Stir the reaction mixture
for 14 hours under N2. Extract with ethyl acetate versus water. Wash with aqueous saturated sodium
chloride, dry over magnesium sulfate, filter, and 20 ed%centrate. Triturate the resulting solid from ethyl
acetate/hexanes, filter, and dry to give fluffy white solid as the title compound (2.86 g, 47%). MS (ES),
m/z 370, 372 (M+1). Preparation 129 25

4-(3-Ami no-5-tﬁﬂ@@n@whbéhﬂz@wméké@ﬁ@m@rmi§ agteratad prsipire stdpride

- (S-itro-SrlyoamRHy LB e Rine e pelie AR PHIMEG B4 NP 2P06/091671

PCT/US2006/006283 Préepare the tltle com oun accordln to the same procedure as
Preparation 12@lumcmam§pjp@mj}§/@xane gradient) to obtmn the title compound (15 %

4-(3-Amino=5-;Hlgpromethihenzonhiniperezine-l-carboxylic acid tert-butyl ester 5 Hydrogentate
4-(3-nitro-5-trifluoromethyl-benzoyl)-piperazine-I-carboxylic acid tent-butyl ester (4.8 g, 11.9 mmol) in
MeOH (120 mL) with 10% Pd on activated carbon (400 mg) at room temperature for 3 hours. Filter
and concentrate into Braphitetisofiollas the adittedivgrip pore d @r&sgnil & 5 ivepakt®89%3 1 MS (ES), nllz 372
(M-1). Use in the next_step without purification. 10 Prepare the following according to procedures

similar to Preparatlon 128: Preparation Name Physical Data MS (ES), miz H0sical Data
2-(4-Bromo-2- R8Ny 1)-N-(5-tert-butyl- 3728n+2, Br thiazol-2- i)-acetarV8&E8atatn) 131
2-(4-Bromo-2-fluoro-pheniyl)-N-(5-isopraopyl- 359 (M+2, Br (M+1)
[ 3-[2-(4-Bromo-2-flucro-phenyl)-acetylamino}-N-
122 (tetrahydro-pyran-4-yl)-5-trifluoromethyl- 505
benzamide

Preparation 123
10 3-Morpholin-4-ylmethyl-5-trifluoromethyl-phenylamine
Dissolve (3-amino-5-trifluoromethyl-phenyl)-morpholin-4-yl-methanone (1.2 g,
4.3 mmol) in THF and dropwise and add BH3-MesS solution (6.5 mL, 13.1 mmol, 2M in
THF). Stir at room temperature for 3 hours. Add another portion of BH;-Me,S solution
(2.2 mL, 4.3 mmol, 2M in THF) and heat at 65 °C for 1.5 hours under nitrogen. Cool to
15 room temperature and quench carefully with dropwise addition of 1 N HCL: water 1:1
(8mL), stir for 30-60 minutes. Extract by EtOAc and wash with saturated aqueous
NaHCO; and aqueous saturated sodivm chloride. Purification by silica gel column
chromatography with gradient from 100 % DCM to 6% MeOH in DCM to 5% (2N NH3
in MeOH)Y in DCM, yielding the title compound (600 Iﬁg, 54 % yield). LCMS (ES), m/z
20 261 (M+1).
Preparation 124
4-Dimethylaminomethyl-pyridin-2-ylamine
A. 2-Amino-N,N-dimethyl-1sonicotinamide
To LDA (7.3 mL, 13 mmol, 1.8M in ether/heptane) at 0 °C, add dropwise
25  dimethylamine (13 ml., 26 mmol, 2M in THF) under nitrogen. Stir for 30 minutes and
add 2-amino-4-pyridine carboxylic acid methyl ester (2 g, 13 mmol, in 3 mL of
anhydrous THF and 2 mL. of anhydrous ether). Seal and heat at 85 °C overnight. Cool

the mixture to room temperature and quench with water. Dilute with EtOAc and 1solate



thiazol-2-yl)-acetamide pattern) 132 2-(4-Bromo-2-fluoro-phenyl)-NN-(5-isopropyl-4- 373 (M+2, Br
meth I-thiazol-2- I)-acetamide pattern) 133 N-(3-Acetyl-phenyl)-2-(4-bromo-2-fluoro- 352 (M+2, Br .
phenyl)-acetaniiéie 2gsatedisit 134 2-(4-Bromo-2-fluoro-phenyl)-N-(3-tert-butyPSr/u88@/Me83 (M+1, mo
holin-4- Imethl- hen |)-acetamide bromide pattern) 2-(4-Bromo-2-fluoro-phenyl)-N-[4- 135
dimethylaminomethyl-5-(1-methyl-cyclopropyl)- 426 (M+1) thiazol-2-yl]-acetamide 136
2-(4-Bromo-2-fluoro-phenyl)-N-(4-tert-butyl- 365.13,7367.12 Br pyridin-2-yl)-acetamide isotopes (M),
(M+2) 137 2-(4-Bromo-2-fluoro-phenyl)-N- (4 377,379 (M+1) trlfluarometh I- ridin-2- l)-acetamide 138
2-(4-Bromo-2- fﬁlrl‘Joro pherﬁ}/l)1 Neg rt b 372,374 M%l o th| d| |- 2 1)-acetamide
2-(4-Bromo-2- uorc?pﬁ’eany(i N uty z’i‘%@"(“z‘ ime arr‘ﬁ’fno ) r(%x%/ sf-rln yl-phenyl]- 466
(M+1) acetambde&:rbﬁk&tﬁ{rﬂdmmndhzrﬂl)ﬂm pheﬁwﬂ-me(amgmnmmmdﬁﬂ\(g&&) and

ylmethyl-5-trifl |- m 2- 367 M+1)
dlmethlamlnorﬁgnhﬁn?g%/ g?l %t%%%rl}g QE % é‘?(%l%gg& 21?%%%0%%% é]f&%%gri
2-(4-Bromo-2- ﬂu@mnémgemgmxmwruﬁbnwyaﬁeamm @9/ 486 (M+1).
2-(4-Bromg-2- fluoro -phenyl)-N-(4-cyciopropyl yridin-2- |)-acetamide 350 (M+1) 3- { 6-[2-(4-B
romo-2-fluoro- [) 144 acetyl amino] -4-tert-butyl-pyri din-3-yl}-N,N- 463 (M+1) dlmeth l-ac lamide
3-{ 6-[2-(4-Bro ﬁ} y&q@ﬁyf)qethyl pyridin-2-ylamine

Use the same procedure that was described for the preparation of 3-morpholin-4-

yhﬁeﬁhyl~5;t'riﬁu0romethyi—phenyiamine to obtain the desired compound. Use in the
next step without chromatography purification.
10
Preparation 125
4-Cyclopropyl-pyridin-2-ylamine
A. 4-Cyclopropyl-pyridine
In a 3-neck round bottom flask of anhydrous THE (60 mL) add pyridine (6.1 mL,
15 75 mmol) and cool to ~20 °C. Add Cul (463 mg, 2.5 mmol), and then dropwise add ethyl
chloroformate (4.8 mL, 50 muol) via a syringe and stir. At the same temperature, add
cyclopropylmagnesium bromide solution (100 mL, 8.5 M in ether, 50 mmol) dropwise
via a syringe over 10-15 minutes. Stir for 15 minuotes at —20 °C, and then at room
temperature for 2 hours. Dilute the reaction with ether (200mL) and quench at room _
20  temperature by NHsCl (20% aq.). Wash the organic layer by 30-50 mL portions of 20%
| NH,CYNH,OH (1:1) buffer, water, 10% HC!, water and aqueous saturated sodium
chloride subsequently. ny the organic layer over MgSO, and concentrate to a crude
orange-brown/yellow oil. Purification by silica gel/column chromatography with a
gradient of hexane to 50% hexane/ether to afford the dihydropyridine intermediate.
25 Heat the crude dihydropyridine intermediate (3.3 g, approximately 17 mmol) with
sulfur (neat, 656 mg, 20 mmol) at 190-200 °C for 100 minutes while distillation of
ethanol proceeds. After removal of ethanol is completed, vacoum distill the remaining

residue to afford the title compound in 30 % yield (2 steps). LCMS (ES), m/z 120 (M+1).

30



145 acetylaminoj-2-methyl-4-trifluoromethyl-pyridin- 489 (M+1) 3- i}-N,N-dimeth i-acr iamide 146
2-(4-Bromo-2-fluoro-phenyl)-N-(5-cyclobutyl- 371 (M+1) thiazol-2-yl)-acetamide 147
2-(4-Bromo-2-fluoro-phenyl)-N-[5-(I-hydroxy-I- 375 (M+l) meth ]-eth I)-thiazol-2- []-acetamide 148
2-(4-Bromo-2-fiyaramaie i) -N-[5-(1-hydroxy- 415, 417 (M+1) tetrah dro- ramedyi$2006/006283
1)-thiazol-2-yl]-acetamide 149 2-(4-Bromo-2-fluoro-phenyl)-N-(4-isobutyl- 365,367 (M+I)
pyridin-2-yl)-acetamide 2-(4-Bromo-2-fluoro-phenyl)-N-(4-sec-butyl 150 idin-2- l)-acetamide 365,367
(M+1) 151 2-(4-Bromo-2-fluoro-phenyl)-N-(5-isoproj®y-4- 440, 442 (M+1) rrolidin-1- Imeth 1-thiazol-2-
1)-acetamide 4-[3-(4-Bromo-2-fluoro-benzoyl amino)-5 152
trifluoromethyl-benzoy]]-piperazine-l-carboxylic 372 (M+1) acid tert-but | ester Preparation 153
4-[7-(2-DiethylBrminoneapsappsirip-yhylamérez o[ 1,2-a]pyridin-3-yl]-2-fluoro- phenylamine 5 Combine
diethy-(4-imidazo[L. &algy dchge s pId i dd T W Srngot). AONGu R VBRI (14 L

4-bromo-2-fluoro-phenylamine (1 ((?; .13 mmol) and potassium acetate {0.700g, 7.13 r_hmol) in
DMSO (4 mL)1beugal #é Nﬂ&ﬂ%pé&% o1p iolvine it mmal b AR R (A prers preRitine)

palladium (li) (31368 FoCo38rhigHn AeditihthaiaacHRn RIxUKeorté: RpgEsHyNdenNg at:k@e; C. Purify
using an CXILF.artridge (\10§l110 VARIAN bond elut), eluting with 1:1 methz(?olz ichloromethane, then
3i h

1:12MN RO S PO RIA RRE Bl A AK e VaYSR HREEB G M ETh SISRAPHPIShg a 25 cm by
50.8 mm (i.d.) adbiydmuniEO M) tYeiS Parid &S (IECHMHR OB4E GIdREN (T 9 Sk 2ODEGuMeCN; 30 min).
Compound obfained is partitioned between e ngg%%ei l,!g,yaQﬁv{ Yf@@hu the prganic,layer with
aqueous saturatec %é%%%ﬁ%hfo%%‘é? dry over malénesium%%%yzfi)()ﬁoélg T F‘C'I"'IUS’? 06/006283 -64
sulfate, filter, and concentrate to afford the title compound (0.286 g, 21%). MS(ES), "r/z

Prepare the following according to procedures similar to Preparation 125:
) Physical Data
Preparation Name MS(ES), m/z
(M+1)
126 4-Isobutyl-pyridin-2-ylamine 151
127 4-sec-Butyl-pyridin-2-ylamine 151

10
Preparation 128
2-(4-Bromo-2-fluoro-phenyl)-N-{5-(1-methyl-cyclopropyl)-[1,3,4)thiadiazol-2-
yl}-acetamide
Combine (4-bromo-2-fluoro-phenyl)-acetic acid (3.81 g, 16.35 mmotl) and 5-(1-
15  Methyl-cyclepropyl)-[1,3,4]thiadiazol-2-ylamine (2.54 g, 16.35 mmol) in THF (45 mL).
u Under N», add 4-methyl-morpholine (2.16 mlL, 19.62 mmol), then 4-(4,6-dimethoxy-
(1,3,5htriazin-2-yl}4-methyl-morpholin-4-ium; chloride (5.43 g, 19.62 mmol). Stir the
reaction mixture for {4 hours under N,. Extract with ethyl acetate versus water. Wash
with agueous saturated sodium chloride, dry over magnesium sulfate, filter, and
20 concentrate. Triturate the resulting solid from ethyl acetate/hexanes, filter, and dry to
give fluffy white solid as the title compound (2.86 g, 47%). MS (ES), m/z 370,372
(M+1).

Preparation 129
25 4-(3-Amino-S-trifluoromethyl-benzoyl)-piperazine-1-carboxylic acid tert-butyl ester
A. 4-(3-Nitro-5-rifluoromethyl-benzoyl)-piperazine-1-carboxylic acid tert-butyl ester



390 (M+1). Preparation 154 5"
4-[4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-3-fluoro-phenyl}-imidazo[1,2-
a]pyridin-7-yl)-beozovipiaerazine-l-carboxylic acid tert-butyl ester Combinepctruszoss/oo6283
4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-3-fluoro-phenyl} imidazo[1,2-a]pyridin-7-vi)-benzoic acid
(2.00 g, 3.89 mmol), piperazine-l-carboxylic acid tert-butyl ester (1.09 g, 5.84 mmol),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 10 h§&rochloride (0.821"g, 4.28 mmol), triethylamine
(1.63 ml, 11.68 mmol), and 1 hydroxybenzotriazole (0.579 g, 4.28 mmol) in DMF (50 mL). Stir at room
temperature for 14 hours. Partition between ethyl acetate and 1 N NaOH, wash with aqueous
saturated sodium chlgﬁﬁéredﬁﬁ BHECRTBRMIS GFR StiRgE ﬁ!?e‘i%ﬁ@%ﬁ%éﬁﬁ%?é%ﬂﬁ?ﬂ% 2%ne resulting
solid from CHZ@Q@@)@@Q&@@‘@[;@M dry to give off-white solid as product 15 (1.53 g, 58%). MS
(ES), m/z 683 (M+1). Prepare the following according to procedures similar to the one above:
Preparation Name Characterization 155 {4-[3-(4-Amino-3-fluoro-phenyl)-imidazo[1,2- 430 (M+1)
a]pyridin-7-yl]-phen h(&hmeihumiﬁeméﬂmlbyﬂzdﬁmgmﬁﬁlelﬁﬁarboxyhc acid tert-butyl ester
NN-Bis-(2:hydroxy-e -4- 3 [ d az [ 452 ide Pr ration 157
20 (4-{7-[4-(4- Methylﬁp¥pe AR c qubg‘ﬁ %%"h z%[% ‘§3T°t§%]‘h §r%amic acid
tert-butyl estert@ohuityhesfdr (3-Bgrdnie amd)ihmﬁz@[l’:[ @H}wﬁﬂim W%Edzyi]acmhamwrhmd tert-butyl
ester (1.86 g, 94 mggQ%@%ﬁ@?ﬁ@&ﬂﬁ&%éﬁdﬁ%@h&pﬁ{@%&a@ﬂmfma%sm& g%igdu s ;&> mmol),

sodium carbonate (1 14 mmol) in 1,4-dioxane 25 (50 mL) and water (5 mL ble nitrogen
through the m|5kfl‘i’r%‘3f8??l\‘}éiﬁ§iﬁﬂtésnh ﬂl’@ﬂ]alg%?ﬁnM@%ﬁ%ﬁ%&%ﬂhd%{@ﬁ@%tg,
0.25nnnol). Atiaghwateilidpuegiaeenser, and heat the mixture to 80 C, stir overnight (15 hours), and
cool to room WO 2006/091671 PCT/US2006/006283 -65 temperature. Add ethylacetate/water (300
mL/100 n“z) Extract the aqueous phase 2X with ethylacetate (100 mL). Extract the combined organic
phase with aqueous Batpasiest following according to procedures similar to Preparation 128:

Preparation Physical Data
P Name MS (ES), m/z
130 2-(4-Bromo-2-fluoro-phenyl)-N-(5-tert-butyl- 373 (M4-2, Br
thiazol-2-yi}-acetamide pattern)
131 2-(4-Bromo-2-fluoro-phenyl)-N-(5-isopropyl- 359 (M+2, Br
thiazol-2-yl)-acetamide pattern)
132 - 2-{4-Bromo-2-fluoro-phenyl}-N-(5-isopropyl-4- 373 (M+2, Br
' methyl-thiazol-2-y-acetamide pattern)
133 N-(3-Acetyl-phenyl)-2-{4-bromo-2-fluoro- 352 (M+2, Br
phenyl)-acetamide pattern)
134 2-(4-Bromo-2-fluoro-phenyl)-N-(3-tert-butyl-5- | 465.2,463.3 (M+1,
morpholin-4-ylmethyl-phenyl)-acetamide bromide pattern)
2-(4-Bromo-2-fluoro-phenyl)-N-[4-
135 dimethylaminomethyl-3-(1-methyl-cyclopropyl)- 426 (M+1)
thiazol-2-yl]-acetamide
136 2-(4-Bromo-2-fluoro-phenyl)-N-(4-tert-butyl- | 365.13, 367.12 Br
pyridin-2-yl)-acetamide isotopes (M), (M+2)
2-(4-Bromo-2-fluoro-phenyl)-N-(4-
B txifluoromethy]—pyﬁdin-g—yl){'acetanﬁde 377,379 (M+1)
138 2-(4-Bromo-2-fluoro-phenyl)-N-(5-tert-butyl-
[1,3 4]thiadiazol-2-y})-acetamide 372,374 (M+1)
2-(4-Bromo-2-fluoro-phenyl)-N-[5-tert-butyl-4-
139 (2-dimethylamino-ethoxy)-2-methyl-phenyl]- 466 (M+1)
acetamide
140 2~(4-Bromo-2-fluoro-phenyl}-N-(3-morpholin-4- 476 (Mi+1)
yimethyl-5-trifluoromethyl-phenyl)-acetamide
141 2-(4-Bromo-2-fluoro-phenyl)-N-{4-
dimethylaminomethyl-pyridin-2-yi)-acetamide 367 (M+1)




sodium chloride (50 mL) and then dry the organic phase over anhydrous magnesium sulfate. Filter the
organic phase and concentrate the filtrate to a residue. Purify by 5 chromatography (hexanes) 50%
ethyl acetate/hexanes '3 5% methanol in dichloromethane -4 10% methanol in dichloromethane'3
10% 2N ammowyja paeshanokin dichloromethane) to afford the title product (p8¥8s3386hdHBEES), MJIz
526 (M+1). Preparation 158 10
{4-[3-(4-Aminomethyl-phenyl)-imidazo[1,2-a]pyridin-7-yl]-pyridin-2-ylmethyl}-diethyl- amine
tri-hydrochloride A. 4-lodo-2-methyl-pyridine Dissolv@%-chloro-2-methyl-pyridine (1.2 g, 9.4 mmol) in
THE (10 mL) under nitrogen. Add 4 M HCI in dioxane (2.4 mL, 1.0 equiv.) dropwise to the reaction to

give a 15 white precipitat

o, Stir five minutes then concentrate to drvness. Add sodium iodide

3.4 equiv.) a
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149

2-(4-Bromo-2-fluoro-phenyl}-N-(4-isobutyl-
pyridin-2-yh)-acetamide

365,367 (M+1)

150

2-(4-Bromo-2-fluoro-phenyl)-N-(4-sec-butyl-
pyridin-2-yl}-acetamide

365,367 (M+1)

151

2-(4-Bromo-2-fluoro-phenyl)-N-(5-isopropyl-4-
pyrrolidin-1-ylmethyl-thiazol-2-yl)-acetamide

440, 442 (M+1)

152

4-{3-(4-Bromo-2-fluoro-benzoylamino)-5-
tnfluoromethyl-benzoyll-piperazine-1-carboxylic
acid tert-butyl ester

372 (M+1)

10

Preparation 153

4-{7-(2-Diethylaminomethyl-pyridin-4-yl)-imidazo[ 1,2-a]pyridin-3-yl}-2-fluoro-

phenylamine

Combine diethyl-(4-imidazo{1,2-a}pyridin-7-yl-pyridin-2-ylmethyl)-amine (1.00

g, 3.57 mmol), 4-bromo-2-fluocro-phenylamine (1.36 g, 7.13 mmol) and potassium acetate
(0.700 g, 7.13 mmol) in DMSO (4 mL}. De-gas the mixture for 10 minutes with Nj.

Add dichlorobis(triphenylphosphine) palladium (II) (0.250 g, 0.357 mmol); stir the
reaction mixture for 14 hours under N at 100 °C. Purify using an SCX cartridge (10 g
VARIAN bond elut), eluting with 1:1 methanol:dichloromethane, then 1:1 2 M NHs in
methanol:dichloromethane. Purify via reverse phase chromatography using a 25 cm by
50.8 mm (i.d.) column w/10 micron particles (MeCN/0.03%HC1 H,0 (5:95) to 100%
MeCN; 30 min). Compound obtained is partitioned between ethyl acetate andl N NaOH.

Wash the organic layer with aqueous saturated sodium chloride, dry over magnesium

and cool

%tlr oné hour at

to
liquid
183 -66

5



1.4 equiv.), Na2CO3 (0.265 g in 1.25 mL H20), and DME (20 mL). De-gas with nitrogen then add
tetrakis (triphenylphosphine) palladium (72 mg, 5 mol %) and heat overnight at 80 C under nitrogen.
Load directly orité20¢eiitieMegaElut(r) SCX cartridge (10 gram cartridge prsiassreckaithsmethanol),

~ decanting from Na2CO3 as much as possible. Rinse 10 with methanol to remove impurities then elute -
crude product with 2 M NH3 in methanol. Concentrate this solution in vacuo then purify by silica gel
chromatography (Ethyl T Acetate 3 5% Methanol : D 4 10 % Methanol : DCM) to give a yellow
residue (0.246 g, 40 %). MS (ES), rn/z 486.2 (M+1). 15 D

{4-[3-(4- Amlnom I- mldaz%% a ri |d|n- - h % thy

tri- hydrochlorlde @éf\f/@gr{ r)ﬁ ?émgn Jféia?r]?ll%%ge %@:?lgé O]['f ?a] @?ﬁ] benzyl
}-carbamic acid®rtMtityl ester (0.24 g, 0.49 mmol) |n dloxane (10 mL) under nitrogen. Add 4 M HCl in
dioxane (5 mL) to the reaction and stir for 2 hours. 20 Concentrate to dryness and use crude as the ’
tri-HC1 salt (0.321 g, crude). MS (ES), nz/z 38%[[%D é f5|;§pare the following according to
procedures similar to Preparation 158: Physical Data Preparation Compound Name MS(ES), in/z

(M+1) 15916-[3- (ﬁﬂﬁﬁdﬁw&rﬁﬂsﬁ&wﬁm%@-zl)zmdaj«9r%nﬁrv -pperidlihigidareth.?-dieth I-amine

160 4-[7-(1-methyl-inidagglZaih-10jeagaldogrRIRNEI 304 adbol yRe e RIING i kster
4-[7-(1H-Pyrazol-4-yl)-imidazo é{l 2- a](f%/rldln 3 - 290 benz Iamlne WO 20061091671 *

PCTIU82006100628§OI§9@7’ F; i A gtert- uty}~1sox.azol yl)*urexdoj 3-fluoro-phenyl}-
7-[6-(2- |\/|0I‘phdm@%{mmp}ﬁmﬂmmﬂ-&é}@mm&Zﬁ[@ﬁm&pyl’mﬂﬁmﬁ) piperazine-1 ~c31‘b0xvhc'

L 0 R e S PO S e
Add slowd) ovéyd®ahieridedO B2 iy ﬁaniheﬂa‘hﬁléa@nmU, &Q&Inrhbﬁ&mdhlamﬁltfunnel
hydroxybenzotriazole (0.579 g, 4.28 mmol) in DMF (50 mL}). Stir at room temperature
for 14 hours. Partition between ethyl acetate and 1 N NaOH, wash with aqueous
saturated sodium chloride, dry over magnesium sulfate, filter, and concentrate. Triturate

the resulting solid from CHCly/hexanes, filter, and dry to give off-white solid as product
15 (1.53 g, 58%). MS (ES), m/z 683 (M+1).

Prepare the following according to procedures similar to the one above:

Preparation Name Characterization
155 {4-[3-(4-Amino-3-fluoro-phenyl)-imidazof1,2- 430 (M+1)
aJpyndin-7-yl}-phenyl }-(4-methyi-piperazin-1-yi)-
methanone
156 N,N-Bis-(2-hydroxy-ethyl)-4-(3-iodo-imidazo[1,2- 452 (M+1)
alpyridin-7-yl)-benzamide

Preparation 157
20 (4-{7-[4-(4-Methyl-piperazine-1-carbonyl}-phenyl]-imidazo[1,2-alpyridin-3-yi }-benzyl)-
carbamic acid tert-butyl ester
Combine [4-(7-boronic acid-imidazo[1,2-a]pyridin-3-yl)-benzyl]-carbamic acid

tert-butyl ester (1.86 g, 5.07 mmol), (4-bromo-phenyl)-(4-methyl-piperazin-1-yl)-
methanone (1.6 g, 5.65 mmol), sodium carbonate (1.08 g, 10.14 mmol) in 1,4-dioxane

25 (50 mL} and water (5 mL). Bubble nitrogen through the mixture for five minutes. Add
tetrakis-(triphenylphosphine-palladinm[0] (0.29 g, 0.25mmol). Attach a reflux

condenser, and heat the mixture to 80 °C, stir overnight (15 hours), and cool to room



Mix reaction for 30 minutes at -78 C then add dimethyl acetamide (15.3 g, 16.3 175 mmol) over 10
minutes. Quench by adding MeOH slowly. Concentrate by stripping off solvent under reduced
pressure. Mix residue with (1:1) hexane:EtOAc and filter. 10 Chromatograph filtrate in 2 portions on
(120g ISCO(r)) Bid2HG with a gradient of 20% to 50% EtOAc with the FAlAfEBdGeRede3 Strip off
solvents under reduced pressure to give gold oil 6.97 g (35.2%) also 5.6 g of 2-chloro-6-methyl
pyridine can be recovered MS(ES), m/z 170 (M+1). 15 B.
1-(6-Inidazo[l,2-a]pyridin-7-yl-pyridin-2-yi)-propan-2:9§fe Prepare from
1-(6-chloro-pyridin-2-yl)-propan-2-one and 7-(4,4,5,5-Tetramethyl-
[1,3,2]dioxaborolan-2-yl)-imidazo[1 2-6%2) ri dine_using, conditions_similar to Preparation 21 step A.
MS(ES), in/z 1%@5@20‘*&‘? lpglacst %P?Sﬁa‘iﬁéﬁ%%(&%@%riﬁﬁ%%ﬁl‘?rﬁﬂﬂﬁ%fﬁ%zqB%dine Ina
well mixed roundthetipmaesdiasioonder NRickatme chithipidagallcdhase with aqueous saturated
a]pyridin-7-yl-pyridin-2-vl)-propan-2-on .8 g, 7,2 mmol), morpholine mano HCI salt, (16 g, 129
mmol), 3 A mo ecy glrglég\/rgée (%%v‘?fg’ raé@ ,S\l}lg%l%fflﬁhc?v%rﬁacﬁ|e8hﬁ%°&5 féP Bnﬁ%r Stre2e8E Y methanol
(200 mL), and sNfata G BHBsolgamn phafHEd tor@amitd 209 fBrammol rSidfor Pdrifpbiss. at room

oD, Foes o aelel, Sl soMRACHIKEL SRR S bl 4 1O DOW and adlu
pH to 10 with 5N NaOH and extract with DCM {5 X). Concentrate DCM under reduced pressure and

chromatograptishiqureghee 3 %rshans i HeH cramsihaeei e dhbemmpeenimmethaneHs in MeOH

with the balange:R&:MnStER:pib saivents undersaducedpresswe agive) clparsol hbng 30 (72%)
MS(ES), m/z 323 (M+1). WO 2006/091671 PCT/US2006/006283 -68 Preparation 163
7-[6-(2-Morpholin-4-yl-propyl)-pyridin-3-yl]-imidazo[ 1,2-a]pyridine Prepare in a similar way as
7-[6-(2-morpholin-4-yl-propyl)-pyridin-2-yl] imid&zejis@iadppstdine. In the first step LDA is used with

2-Bromo Dol Bh e B B e T B RGO BN 64t acid 15
g, 0.064 mol), dichloromethane 10 (30 mL)aamdeconbydnrahibetigalfuric acid (1.1 mL) in a 2 L stainless
steel Parr(r) vegsgliodo-2-methyl-pyridine <
Dissolve 4-chloro-2-methyl-pyridine (1.2 g, 9.4 mmol} in THF (10 mL) under
nitrogen. Add 4 M HCI in dioxane (2.4 mL, 1.0 equiv.} dropwise to the reaction to give a
15  white precipitate. Stir five minutes then concentrate to dryness. Add sodium iodide (4.8
g, 3.4 equiv.) and acetonitrile (40 mL) to the solid and reflux overnight under nitrogen.
Dilute with DCM then wash with a solution of K;CO3; and NaHSO; (approximately 10%
and 5% respectively). Dry the organics over MgSOj, then filter and concentrate. Purify
by silica gel (Hexanes > 9:1 Hexanes : Ethyl Acetate - 4:1 Hexanes : Ethyl Acetate) to
20 give aclearoil (1.1 g, 53 %). MS (ES), m/z 220.0 (M+1).

B. Diethyl-(4-iodo-pyridin-2-ylmethyl)-amine
Combine 4-iodo-2-methyl-pyridine (1.1 g, 5 mmol), NBS (0.98 g, 1.1 equiv.) and
carbon tetrachloride (50 mL) in a round bottomed flask under nitrogen. Add AIBN (82
25  mg, 0.1 equiv.) and heat reaction overnight at reflux. Filter the reaction, washing with
hexanes. Concentrate filtrate to approximately 10-20 mL volume. Redissolve in THF
(20 mL}) and cool to 0 °C under nitrogen. Add diethylamine (1.04 mL., 2 equiv.) dropwise
via syringe and stir one hour at 0 °C. Remove cooling bath and let warm to room
temperature. After 6 hours total, concentrate to dryness and purify by silica gel (1:1
30 Hexanes : Ethyl Acetate > Ethyl Acetate) to give a tan liquid (0.51 g, 35% over 2 steps).
MS (ES), m/z 291.0 (M+1).



Cool the vessel and contents in a dry ice-acetone bath. Freshly distill isobutene (60 mL) with dry
ice-acetone condenser and add the isobutene to the cooled Parr(r) vessel. Seal and pressurize the
vessel with nitregeno@®qsng), agitate while allowing the reaction to warm tecaprs2tesnpersture and
continue agitation at room temperature for 18 hours. 15 Cool the vessel to 10-15 C with dry ice, vent,
and carefully add 150 mL. of ice-cold saturated sodium carbonate solution and mix. Decant vessel
contents, rinse vessel with dichloromethane (100 mf§; agitate mixture and separate the phases.
Extract aqueous phase twice with 100 mL portions of dichloromethane, combine organic layers and
wash with aqueous saturated sodium chloride, dry over MgSO4 and concentrate to produce 20 18.61
g (90%) of the title compound as a light orange oil. MS (ES) mlz 288/290, (M+1). Preparation 165
4-tert-Butyl-6-gorphplieytmeint rykdint Sytrimiaevd)-imidazof 1,2-alpyridin-3-yi]-benzyl } -
(4-tert-ButyI-py(Ti%in-2&yI€i§10r ] oIin-4-¥I-methanone 25 Suspend 4-tert-butyl-pyridine-2-carboxylic acid
hydrochloride f .T}Pg,a & H1t3ll)eﬁt| 50 mL dichloromethane, add 4-methylmorpholine (10.48 g, 11.4
mL, 104 mmol), stir, Goldtid0O{m[7Xbtroaidisiti)-iine dzephb hsiipyddievs-mirutes] Acaite acid
carbonyldimidazo % : @1 mmol) to ?e stirring, suspension, note oik?r te yolution and
stir the Iiggt sﬂ%%gér?g'gﬁ%%r o"’ﬁ% ?é%ﬁ%%’ﬁ“at"& e grﬁgg o ggn‘tﬁ U (1—:'%.£I A’é‘a% 8%%%@?3%3.54 g, 13.61
mL, 155 mmol-diequiet Nak Gadhighigar redhmibip@atnsD IS thb)s Udpersivthwitrog@0 mL

cicioromethaies yas i 0Lk SHUAIEE W AARR/BBLALLSPETUIS209BI00625 1109 acueous

sodium bicarbgnate solution back-extract the aqueous phase with 100 mL dichloromethane.
Combine orgafic fayBretdRtogesnrth BBe%H B8 fidaE By MsarEiu® Ledicrrties 6t once) and
dilute aqueoussaidmiee-aashsaveilondetdlyeectimeas) Hany Mecuganisudy s sV eS¢

concentrate to an oil and purify on a 400 g silica 5 cartridge with a gradient -310% acetone in
ey kL R e T S B S e
colorless oil. LCM&n{ES) thitz@480iM 1ycB: (bigrostiutly) kidicy-goirotiomRatd papbnpfistipt 4-yl-methanone
- 10 Dissolve (4qtert-butyl-Ryrdin:2-y)- holins4: W [ 24 q, .41, in
dichIoromethaﬁﬁlkc‘eééége r% L), al%rar]h%%ﬂy@%f;?oﬁggﬂym &9&%@@8%%:9\%??@%@”%?%%6 eq) and stir

“to give a pale §liddteetd Bolulbn Bk ket ABSR Wih tbom

13- D. {4-{3-(4-Aminomethyl-phenyl)-imidazo{1,2-alpyridin-7-y{}-pyridin-2-ylmethyl }-
-diethyl-amine tri-hydrochloride
Dissolve {4-[7-(2-diethylaminomethyl-pyridin-4-y1)-imidazof { ,2-a)}pyridin-3-yi}-
benzyl }-carbamic acid tert-butyl ester (0.24 g, 0.49 mmol) in dioxane (10 mL) under
nitrogen. Add 4 M HCl in dioxane (5 mL) to the reaction and stir for 2 hours.
20 Concentrate to dryness and use crude as the tri-HCI salt (0.321 g, crude). MS (ES), m/z
386.2 (M+1).

Prepare the following according to procedures similar to Preparation 158:

. Physical Data
Preparation Compound Name MS(ES), m/z
(M+1)
159 "~ {6-[3-(4-Aminomethyl-phenyl)-imidazo[1,2- 486
aJpyridin-7-yl]-pyridin-3-ylmethyl } -diethyl-amine
160 4-[7-(1-methyl-imidazol-2-yl)-imidazo[1,2-a]pyridin- 304
3-yll-benzylamine
161 4-[7-(1H-Pyrazol-4-yh)-imidazo[1,2-ajpyridin-3-yl]- 290
benzylamine




temperature water bath, add 8.5 mL aqueous hydrogen peroxide via pipet to produce a canary yellow
emulsion that evolves gas. Stir the emulsion overnight at room 15 temperature, then add a suspension
of Mn02 (25 mg) in 5 mL water to quench excess peroxide. Stir 45-60 minutes until gas evolution
subsides, filterflpesmdarethrough filter paper, then remove volatiles by evapursters/afdses vacuum to
provide a viscous yellow oil. Purify oil on a 400 g silica cartridge with a gradient of 0320% MeOH in
acetone over 20 minutes. Pool, concentrate and dry appropriate fractions to provide 9.49 g (87%) 20
of the title compound as a tacky foam. LCMS (ES) 7z 265 (M+1). C.
(6-Amino-4-tert-butyl-pyridin-2-yl)-morpholin-4-yl-methanone Dissolve
(4-tert-butyl-l-oxy-pyridin-2-yl)-morpholin-4-yl-methanone (9.8 g, 37 nnmol) in anhydrous pyridine
(29.33 g, 30 mL, 370 mmol) and add p-toluen&serpsaiPRd%hloride (10.58 g, 55.5 rnmol, 1.5 eq), fit

flask with reflux conden (%%%ﬁ@im@nﬁ'?%gﬂﬁwzs?fHﬁﬁ%‘fﬁ&%ﬁ Safpriaight under nitrogen
em

atmosphere. Remove volatiles in vacuo at 50'C ba perature to ylefd a viscous brown-red oil.
Dissolve the dit il- @SRRI Wy #i8R5ugh agitation to provide a deep brown-red solution.

Cool the flask with WeHefstoi keepWaR seaslion ﬂﬁﬁi@@g{gmg@w@e@;@&@%&{e@rﬁg 88760 minutes.
Dilute the_mixture i L cool water and 5Q mL 1 N NaOH, stir and a few chunks of ice. Stir the
iy amcS TR s BB Gt 8 RS K S0 1 PPt 8806 1000263
-70 Dissolve tﬁerUzewgaké @Mp%@hd{&(%ﬂmﬂnﬁ (ﬂ@/ mﬁermagﬁﬁ)m ﬁimdghd}mﬁjinnehtrate to
provide an orap ?‘E‘e;]é’&%% $00idp RHHTY-this sekg 8%%&%8%%%%@%%%%98&%3‘3 Oying agraglient of

035% MeOH In loromethane over 30 minutes. Concentrate fractions and dry unﬂ%?’ﬁib vacuum

to give 6.02 g'ehah efenitenslies. Kxeeaeh Hueiiitneifieb:sloalliro fronremifaiatby(sibovinasiiextracting it
three times W%lx%@@dﬁ&er&@&ﬁ@&?;?ﬁﬁiﬁ'@bﬁ@i@?é&éﬁ@wﬁﬁ’@l'?i'j‘?zé%@@%@é%ﬁi fipepver MgSO4,

concentrgte tg.a brown-orange oll, Dissolve the oil in 15 mL dichloromethane and apply to a 400 g

silica cartridgeieraatngranh S15wia i BRI PR UM SHthA LR WY 2iEaAittQons to
provide 2.0 g piprodiict BletxecavietyebRangd 82000l hapite compaiintics eMBLEmsdfant/z 264

M+1). D. 4-ten-Butyl-6:m lin-4-ylmethyl-pyridip-2- ine S d.
E6-arr2 ino-4-teetr$ﬁiﬁ%/%%%i%?rrlggf/I%?%Soéf??%ﬁtl%ﬁ%%gﬁiﬁﬁlg n%‘%%ﬁ%%ﬁ%ﬁ%@%ﬁ?‘ﬁ&? fﬁ%‘*ﬁ%’ﬁ anhydrous
THE Add 2 MM8(ESormet BRGMe25 complex in THE

15  B. 1-(6-Imidazo{},2-alpyridin-7-yl-pyridin-2-yl)-propan-2-one
Prepare from 1-(6-chloro-pyridin-2-yl)-propan-2-one and 7-(4,4,5,5-Tetramethyl-
[1,3,2}dioxaborolan-2-yl}-imidazo[ 1,2-a]pyridine using conditions similar to Preparation
21 step A. MS(ES), m/z 170 (M+1).

20 C. 7-[6-(2-Morpholin-4-yl-propyl)-pyridin-2-yi}-imidazo[1,2-alpyridine
In a well mixed round bottomed flask onder N; charge 1-(6-Imidazo[1,2-

ajpyridin-7-yl-pyridin-2-yl}-propan-2-one (1.8 g, 7.2 mmol), morpholine mono HCI salt
(16 g, 129 mmol), 3 A molecular sieves {powdered, vacuum oven dried 110 °C for 24
hours., 3.6 g), methanol (200 mL), and 1 M NaCNBH; solution in THF (12.9 mL, 12.9

25  mmol). Stir for 24 hours. at room temp. Filter through Celite® strip off solvents under
reduced pressure. Take up into DCM and adjust pH to 10 with SN NaOH and extract
with DCM (5 X). Concentrate DCM under reduced pressure and chromatograph on
(120g ISCO®) Si0,, eluting with a slow gradient of 0% to 10% 2 M NH; in MeOH with
the balance DCM,  Strip off solvents under reduced pressure to give clear 0il 1,67 g

30 (72%) MS(ES), m/z 323 (M+1).



15 (34.3 mL, 68.6 mmol, 3 eq) dropwise at room temperature. On BH3-Me2S/IT1F solution addition,
the suspension turns clear and bright yellow after complete addition. Stir overnight at room
temperature unvdaneitregen atmosphere. Carefully quench reaction with sl adstitievmesieOH (24
mL), stir 3 hours at 60 C and concentrate in vacuo. Purify the residue on 300 g silica cartridge with a
gradient of 032% McOH in 20 dichloromethane over 2 minutes, followed by 24 10% MeOH in
dichloromethane over 40 minutes. Concentrate and6§ry clean fractions to give 2.0 g (35%) of the title
compound as a white solid. LCMS (ES) m/z 250 (M+1). Preparation 166 25
N-(4-Cyano-3-trifluoromethyl-phenyl)-2-[4-(4,4.5,5-tetramethyl-[1,3,2]dioxaborolan-2-
yl)-phenyl]-acetamide A. 2-(4-Bromo-phenyl)-kﬁ?ﬁ@{f\tf‘§ﬂol- “trifluoromethyl-phenyl)-acetamide Dissolve
4-bromo-phenyl acetic a¢EH(BMogBAinmelpnd? brmlidao SHgHonddwaifigpe]AddidemL DMF, stir to
give a clear solution,jhen add oxalyl chlorid ‘g?%@ Z@Em _ %5. _o}l%i]aor_'g vise via syringe
and stir at room temgéc}%%({:rénf%rs 30691 Ig%)]ﬁ O%g %%églglp 1féé})\fvminutes until gas
evolution ceasesiRehiva paidiiles lnrtirefovagap Mivdd auskbwilettening rpissalvebthmoilin 100 mL
amylene-stabili r j j itysflask with a dropping funnel. Fill the dropping funnel
ylene-f l‘&e‘?ﬁ‘y iig %ﬁ%ﬁ@gﬁﬂﬁiﬂ% pping pping

with a solution of 4-amino-2- tri yl-benzonitrile (4.65 g, 25 mmol) and pyridine (6.05 g, 6.19
mL, 76.5 5 mmol) in 200mL amylene-stabilized chloroform. Add the benzonitrile solution to the cold
acid chloride solution with stirring over 30 minuigsaramaave4he ice bath and stir overnight at room
temperature. Dilute the reaction mixture with 200 mL dichloromethane, wash twice with 250 mL

portions of 1 N NaHSO4, once wifh Bt < I PRfay ediG A kh isHA M 689 ry over MgS04 and
concentrate to a brovnsbiie. bty d0-findBioiaeey7ide(g stidd ICagfidy mael) pddchidromethane

CH2CI2:hgxangs:disthyl ether to vield 4,339 (48%) of the title .comppund a e yellow-ivory solid.
LCMS (E m?;%g‘ﬁg%f@ &(}Et:ﬂl .eci sxﬁfung ac(ads ({1 mLF'm a@f S{p.l €8s § ee? Igag@ véésellc.)
N-(4-Cyano-3-titfli Sronesstyindtraminia-ja A 413 Bsbateteambably| -Treshbydissiliieroitene 160 ml.)
2-yl)-phenyl]-agetamyrde DISsRINE GidRLP ma-PRERAY DDty B B JPEams WA giay]) -acetamide
(4.239g,11 mmoclz in"125 mL dioxane, add bis(pinacolato)diboron (3.5 (1; 13.8 mmol),
i and pressurize the vessel with nitrogen (20 psig), agitate while allowing the reaction to
warm to room temperature and continue agitation at room temperature for 18 hours.
15 Cool the vessel to 10-15 °C with dry ice, vent, and carefully add 150 mL of ice-cold
saturated sodium carbonate solution and mix. Decant vessel contents, rinse vessel with
dichloromethane (100 mL), agitate mixture and separate the phases. Extract aqueous
phase twice with 100 ml. portions of dichloromethane, combine organic layers and wash
with aqueous saturated sodium chloride, dry over MgSO4 and concentrate to produce

20 18.61 g (90%) of the title compound as a light orange oil. MS (ES) m/z 288/290, (M+1).

Preparation 163
4-tert-Butyl-6-morpholin-4-ylmethyl-pyridin-2-ylamine
A. (4-tert-Butyl-pyridin-2-yl}-morpholin-4-yl-methanone
25 Suspend 4-teri-butyl-pyridine-2-carboxylic acid hydrochloride {11.14 g, 51.8
mmol} in 50 mL dichloromethane, add 4-methylmorpholine (10.48 g, 11.4 mL, 104 '
mmol), stir, add 100 mL THF and stir the suspension a few minutes. Add NN~
carbonyldiimidazole (8.4 g, 51.8 mmol) to the stirring suspension, note moderate gas
evolution and stir the light suspension at room temperature for 30 to 90 minutes. Add
30 morpholine (13.54 g, 13.61 mL, 155 mmol) via pipet, stir overnight at rcom temperature.
Dilute the suspension with 400 mL dichloromethane, wash with 400 mL saturated



tricyclohexylphosphine (386 mg, 1.38 mmol), and anhydrous potassium acetate (1.62 g, 16.5 mmol).
Bubble nitrogen through the mixture for at least 15 minutes to deoxygenate, 20 then add palladium (11)
acetate (123 mg, 0.55 mmol), fit flask with a reflux condenser and heat at 80 C under nitrogen
atmosphere for¥hdisB3dol reaction mixture and pass through a 50 g silicecrarsdemovsiiss 400 mL
EtOAc. Concentrate the clear brown eluate to a tan-gray solid and recrystallize from
dichloromethane-hexanes to give 3.7g (78%) of the title compound as tan-gray crystals. LCMS (ES)
m/z 429 (M-1). 25 Preparation 167 -69-
2-(4-Bromo-phenyl)-N-(6-methyl-4-trifluoromethyl-pyridin-2-yl)-acetamide Dissolve
4-bromo-phenylacetic acjd (660 mg, 3.07 mmol) and 6-methyl-4 trifluoromethyl-pyridin-2-ylamine (500
mg, 2.84 mmofyiif4y ﬁ?éllﬁ’?}bfﬁﬁ’.oﬂﬁt& ﬁ%ﬁ%‘ﬂﬂﬁ%ﬁ%ﬁ%ﬁ%@?ﬁéP@?ﬁ?%’%ﬁ%@ﬂ%mol), stir a

few minutes unitteriaisragemeatOaapheresghen jagd NI TMM (B653010m3. peravmodr andratinthe pale
yellow slurry WO 200?/09167% PCT 529 /006283 72 overnight, Dilute slurry with 90 mL EtOAc,
o oAy Oncéy Ut %\\ %@%‘f%ﬁ%{&%ﬁ@oé’é‘fﬂr %gggﬁ}&‘iﬁ’a‘i‘?@%e, then dry

wash twice eath With eaturate gqueous
the organic layernobheridgsOdyandecondehfatetosgivaen ivosy endgiatifyeosalithPusificthis solid on a
120 g silica carjy ith. 0->5% Et inichl ometlg‘}? to give 660 (62%) of the title 5
compoun%lgias&ggilfv&%igtge\::y/g;}/{iltgIﬁrng((a:{1 Ogo |§,%LQ;CQI\%$€§%[ miz %?3‘:7%98&%%‘_“’}5”%%%2%&% 168
4-tert-Buty|-6-IFREERALFNR af Ayl Sisiensio 2o deyl M2 tegr amugyif pyvristines £0lG bk aisoluEits of methyl
lithium in ethegk20Q:mb4d(®M,)320.00 mmol) in an ice bath and add 4-tert-butyl-pyridine (20.28 g,
150.00 mmol) drop wise. Once the substrate is added, warm the reaction to ambient temperature for 3
hours. Concentrate thereaction to near dryness to remove the ether and then add anhydrous toluene

(200 mL) andhe@titatBiity-loo:20p2 1 diewrs) Caeotphciin-leebatmadiie slowly and cautiously 15 adding
250 L) Shd separads P oy B A SRR GNP A0 BoeAF B M Uiy Shacts o an ol
Chromatograpimsd) éil dinbdilicmerbimg &§nadientid e350iddxethyhiaae (¥E)(BRXEOeS20uaE 204inutes to
yield the title C%BEW gq§ £ gmrll%lg%% a pale olive green solution, Jacket flask with room

teraperature water bath, add 8.5 mL aqueous hydrogen peroxide via pipet to produce a

canary yellow emulsion that evolves gas. Stir the emulsion overnight at room

15 temperature, then add a suspension of MnO, (25 mg) in 5 mL water to quench excess

peroxide. Stir 45-60 minutes until gas evolution subsides, filter the mixture through filter

paper, then remove volatiles by evaporation vnder vacuum to provide a viscous yeliow

oil. Purify oil on a 400 g silica cartridge with a gradient of 0->20% MeOH in acetone

over 20 minutes. Pool, concentrate and dry appropriate fractions to provide 9.49 g (87%)

20 of the title compound as a tacky foam. LCMS (ES) m/z 265 (M+1).

C. (6-Amino-4-tert-butyl-pyridin-2-yl)-morpholin-4-ylsmethanone
Dissolve (4-tert-butyl-1-oxy-pyridin-2-yl)-morpholin-4-yl-methanone (9.8 g, 37
mmol) in anhydrous pyridine (29.33 g, 30 mL, 370 mmol) and add p-toluenesulfonyl
25  chloride (10.58 g, 55.5 mmol, 1.5 eq), fit flask with reflux condenser and warm the clear
brown-red solution to 45 °C overnight under nitrogen atmosphere. Remove volatiles in
vacuo at 50°C bath temperature to yield a viscous brown-red oil. Dissolve the oil in
ethanolamine (55 mL) with thorough agitation to provide a deep brown-red solution.
Cool the flask with water to keep the reaction at about room temperatore and stir for 30-
30 60 minutes. Dilute the mixture with 400 mL coo] water and 50 mL 1 N NaOH, stir and a

few chunks of ice. Stir the slurry and filter off the tan-yellow solid with a fritted funnel.



mmol). MS(ESI), nz/z 150 (M+1). 20 B. 4-tert-Butyl-2-methyl-pyridine 1-oxide. Dissolve
2-methyl-4-tert-butyl-pyridine (16.60 g, 111.23 mmol) in dichloromethane (80 mL) and add
methyltrioxorheWi@ AP €0 139 g, 0.56 mmol) with vigorous stirring. At anRGaYISAe6ea%are, add
30% hydrogen peroxide (40 mL) and stir 25 vigorously for 18 hours. Quench the reaction by adding
drop wise aqueous manganese dioxide (100 mg in 20 mL). After the off-gassing ceases, the aqueous
turns a cloudy gray, the layers are separated and tﬁ’éoaqueous is re-extracted with dichloromethane (3
X 100 mL). The organics are pooled, desiccated, filtered and concentrated to yield the titte compound

lyticall : | 6 +1). 30.C. . :
gngrﬁc;(rzggrr?lue%ﬁogvgﬁggé%?géﬁ%ﬁétﬂ%%@§¢f‘gé%é‘%%g%(%zgger%dAdd phosphorus
oxychloride (15oaflentets epedidg| ap-ananbs viyvitidinkd] -Bwidfe 1. 80lig,ovx #Othgraidihacracktidget to 100 C
for 36 hours. FyaRRGAIE FIUR R30S sHRRRISSANIGRIAAR,] Lal I0G.Rilcautioypiill ice and

water with stirring and ‘make basic by treatment with aqueous bicarbonate solution. Extract with 5

dichloromethaff@ct®né A1y uder b Vaedwe seciné Vb olonelhitesplichRsmatograph the crude
product or siligadiséngl anataiens Ao 3naa Iy Bretaie ik dichias emethane Jeoafferd the title.
compound (0.82 g, 4.4? mmol), MS(ESI,Crye/z 184 (M+1). 10
D.4-tert-Buty|-89ﬁ$@ﬂm.¢§}me9§zﬁ5?ﬂﬁqe. TS FESRHIEHES B et NS copepRitifig f0.18 g,
1.00 mmol), bemzepbengneininedb.2tgoil & 15wl depditsmitriRuinxigpiPd 4 mdAimrol), BINAP
- (0.09, 0.02 mmol).in a rownd bottom flask and suspended jn toluene. Bubble nitrogen through the
suspension for ?%r%?ﬁﬁtzgls, ?ﬁlé?\%é%%r 35{%&)?%8?6“6&20 Irhcreﬁ%ﬁti%“atéﬁg%%lg?lfﬁ@ﬁu&“fotﬁS hours.
Load the crud@n@adeian amiopsitivatanttiakaevariy 8 £2(9(83%) ohtih tile bimgioidr&iibB£B8)to afford the
imine intgmedﬁt%w@gn;iﬁ then taken up in tetrahydrofuran (6 mL) and 5N HCI (6 mL) and stirred at

60 C for 2.5 hours. Concentrate the reaction to dryness, then re-dissolve in methanol and SCX to
afford the title compound (0.07 g, 0.43 mmol). MS(ESI), m/z 165 (M+1).

D. 4-tert-Butyl-6-morpholin-4-ylmethyl-pyridin-2-ylamine
Suspend (6-amino-4-fert-butyl-pyridin-2-yl)-morpholin-4-yl-methanone (6.02 g,
22.86 mmol) in 40 mL anhydrous THF. Add 2 M solution of BH;-Me»S complex in THF
I3 (34.3 mL, 68.6 mmol, 3 eq) dropwise at room temperature. On BH3-Me,S/THF solution
addition, the suspension turmns clear and bright yellow after complete addition. Stir
overnight at roor temperature under nitrogen atmosphere. Carefully quench reaction
with slow addition of MeOH (24 mL), stir 3 hours at 60 °C and concentrate in vacuo.
Purify the residue on 300 g silica cartridge with a gradient of 0->2% MeOH in
20  dichloromethane over 2 minutes, followed by 2->10% MeOH in dichloromethane over
40 minutes. Concentrate and dry clean fractions to give 2.0 g (35%) of the title
compound as a white solid. LCMS (ES8) m/z 250 (M+1).

Preparation 166
25 N-(4-Cyano-3-triflucromethyl-phenyl)-2-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-
yl)-phenyl}-acetamide

A. 2~(4-Bromo-phenyl)-N-(4-cyano-3-trifluoromethyl-phenyl)-acetamide
Dissolve 4-bromo-phenyl acetic acid (5 g, 23.3 mmol) in 125 mL
30  dichloromethane. Add 1 mL DMTP, stir to give a clear solution, then add oxalyl chloride
(3.25 g, 2.23 mL, 25.5 mmol) portionwise via syringe and stir at room temperature for



20 Preparation 169 4-tert-Butyl-6-dimethylaminomethyl-pyridin-2-ylamine A. 2-Brom ometh
yl-4-tert-butyl-6-chl oro-pyridine Dissolve 2-chloro-6-methyl-4-tert-butyl-pyridine (3.00 g, 16.33 mmol),
N- 25 bromosuccinimide (3.20 g, 17.97 mmol) and AIBN (0.03 g, 0.16 mmol) in carbon tetrachloride
(60 mL) and heas ogedtus7iAfter heating for 6 hours, stir the contents overnighhahasgbiesis
temperature. The contents are then concentrated to dryness and dry loaded onto a silica plug and
eluted with dichloromethane to obtain the title compound (1.90 g, 7.23 mmol). MS(ES), m/z 263
(M+1). 30 WO 2006/091671 PCT/US2006/006283 -744 B.
(4-tert-Butyl-6-chloro-pyridin-2-ylmethyl)-dimethylamine. Stir a solution of 2N dimethylamine (9.00 mL,
18.08 mmol) in tetrahydrofuran, N,N-diisopropylethylamine (2.80 g, 3.80 mL, 21.69 mmol) while
adding a soluf ST OPIR e R Eth I A ERTISEESRE- RABRYSD YANES a0J01GYaD 28 Yiskdplrar

tetrahydrofurap{3@ SimibisSitdarelon PUIe AlLAMBIRKL I8 mPeratWdofitule: toBieaCiQn Mt aqueous

sodium bicarbonate (80 mL) and extract the agueous layer with ethyl acetate (3 X 75 mL). Pool,

desiccate, filtdl2shd! ﬁé’é‘?ﬁ?&’[‘é tHeoshgEHicha SR erEanel Btk aSaRE eSS s ERd; 7.23 mmol).
MS(ES), nz/z tﬁﬂﬁdfﬂh&ﬂlﬂﬂ)@)ﬂ&ﬁﬁﬂ&"@%@gt tyin6tyime tiylamneros #)\d-pydinga:yl)-amine In

method similar to that par tion 1 treat 4-tert-byt
pyridin-2 %Tmé{ﬁ%wdlréehw AMmine (1. %ﬂ (&S?‘ IIZHHBI{}VI'[ %‘%r% Qﬁﬁ%t%‘fﬁg}%‘gﬁt%@ﬁzophenone
imine to providadfied ch}mﬂalmynaphw(m Bﬁrgng O6mthalnds Dymove the ice bath and stir

4-tert-Butyl-6- &U@gt%}{l %Q}ﬂ%dlﬂu &élqrglrrégcédrg ggﬂggntr%e%éu}llﬂnc acid (20 mL) to
benzyl-(4-tert-butyl-6- dimethy nomethyl-pyridin-2- yﬁ -amine (0.88 g, 2.96 mmol) at ambient

temperature S SIRMSHES, w&stw%ﬁwmkwﬂwwﬁdﬁ E@Hﬁ@n earsfih aateedturated
sodium blC&fQ@ﬂﬁ&&&@B&ﬁl&ﬁ dridraiet thén a8 eHsNBERSE R ik RSB R HR Wn/se L )paignd pool,

desiccatl(i%fllter nd conc rate to a residue. Dissolve the residue in methanol and subject the

material I3RSt FApNG m%&t‘éqﬁ rh&ehahbribexmasalirthd et hasidd 33s
chromatograplabie sivineitie psoyficenthss titfeleoripouieh(9.£48ig, RCMS (BS) m/z 381,383 (M-

1).

B. N-(4-Cyano-3-trifluoromethyl-phenyl)-2-[4-(4,4,5,5-tetramethyi-[ 1,3,2]dioxaborolan-
15  2-yl)»-phenyl}-acetamide
Dissolve 2-(4-bromo-phenyl)-N-(4-cyano-3-trifluoromethyl-phenyl)-acetamide
(4.23 g, 11 mmol) in 125 mL dioxane, add bis(pinacolato)diboron (3.5 g, 13.8 mmol),
tricyclohexylphosphine (386 mg, 1.38 mmol), and anhydrous potassium acetate (1.62 g,
16.5 mmol). Bubble nitrogen through the mixture for at least 15 minutes to deoxygenate,
20 then add palladium (II) acetate (123 mg, 0.55 mmol), fit flask with a reflux condenser and
heat at 80 °C under nitrogen atmosphere for 4 hours. Cool reaction mixture and pass
through a 50 g silica cartridge with 400 mL EtOAc. Concentrate the clear brown eluate
to a tan-gray solid and recrystallize from dichloromethane-hexanes to give 3.7g (78%) of
the title compound as tan-gray crystals. LCMS (ES) m/z 429 (M-1).
25 ‘
Preparation 167
2-(4-Bromo-phenyl)-N-(6-methyl-4-trifluoromethyl-pyridin-2-yl)-acetamide
Dissolve 4-bromo-phenylacetic acid (660 mg, 3.07 mmol) and 6-methyl-4-
tnifluoromethyl-pyridin-2-ylamine (500 mg, 2.84 mmol) in 10 mL dry THF. Add 4-
30 methy} morpholine (345 mg, 0.375 mL, 3.4 mmol), stir a few minutes under nitrogen
atmosphere, then adé DMTMM (865 mg, 3.12 mmol) and stir the pale yellow slurry



mmol). MS(ES), mhz 208 (M+1). 25 Prepare the following intermediates using a procedure similar to
Preparation 169: Preparation Name Physical Data MS(ES), m/z 170
4-tert-Butyl-6-raeieadiostesdmethyl- 250 (M+1). ridin-2- lamine 171 4-tert-BeGRAGSpipvoass- 1-yimethyl-
234 (M+1). ridin-2- aamine WO 2006/091671 PCTIUS2006/006283 -75 Prepare the following
according to procedures similar to Preparation 128: Preparation Name Physical Data MS (ES), m/z
172 2-(4-Bromo-2-fluoro-phenyl)-N-(4-tert-butyl-6- 4731424 (M+2). dimeth laminomethyl- ridin-2-
i)-acetamide 173 2-(4-Bromo-2-fluoro-phenyl)-N-(4-pyrrolidin-I- 448/450 (M+2). ylmeth I-
ridin-2-yl)-acetamide

N-(4-tert- Butyloé’cﬁ%ﬁh%rﬁﬁgﬁg:ﬁqn a %ZQQI%(?‘QH 6%’/? twice eacﬁl xggg[s_fxtﬂrated aqueous

aJpyridin-3-yl) Nh}ﬁ@ﬂ]}&@@hﬁnﬂdﬁ dhturated sodium chloride, thcn dry the organic layer over MgSO,

[2-Fluoro-4-(7-pyridin- 4 azo r|d|n I) n tert- ter Couple
4-bromo-2- quo%)é{ﬁ I(]ecr?y acetlc %m a?e J&/ es &r (§8231§ %%g%iﬁr%ﬁﬁ% OT&% &3l siics
7-pyridin-4-yl-ieatttitgs] ¢k Sy i FeOS5¢40 gcll@@&ﬂimmﬂ)tagideééﬁbagi R Preptuaticis 153: MS(ES),

miz 404 (M+1) B[R Enora-t-nuidibtelimidpeak =aipyicins 3y pgnyll-acetic acid

dihydrochioride. 15 Suspend [2-fludro-4-(7-pyridin-4-yl-imidazo[1,2- a]pyrldln 3 -yl)-phenyl]-acetic acid
tert-butyl ester (1.36 g, 3.369 mmol) in water (8 mL) and 4N hydrochloric acid in dioxane (40 mL) and
stir at ambient temperature for 3 hours. Concepg@g%&pqlgg vacuum quantitatively provides the title

compound (1.42 g, 3.69 mmol). MS(ES), g&é’l%{ge ?yndm 2-ylamine

A. 2-Methyl-4-tert-butyl-pyridine

10 ' Cool a solution of methyl lithium in ether (200 mL, 1.6 M, 320.00 mmol) in an
ice bath and add 4-tert-butyl-pyridine (20.28 g, 150.00 mimol) drop wise. Once the
substrate is added, warm the reaction to arnbient temperature for 3 hours. Concentrate
the reaction to near dryness to remove the ether and then add anhydrous toiuene (200
mL,) and heat to reflux for 20-21 hours. Cool in an ice bath while slowly and cautiously

15  adding ice to quench the reaction. Add water (200 mL.) and then extract the aqueous with
ethyl acetate (3 X 250 mL) and separate the layers. Pool, desiccate, filter and concentrate
the organic extracts to an oil. Chromatograph the oil on silica using a gradient of 0250
% ethyl acetate hexanes over 25 minutes to yield the title compound (16.60 g, 111.23
mmol}. MS(ESI), m/z 150 (M+1).

20
B. 4-tert-Butyl-2-methyl-pyridine 1-oxide.

Dissolve 2-methyl-4-tert-butyl-pyridine (16.60 g, 111.23 mmol} in
dichloromethane (80 mL) and add methyltrioxorhenium (VII) (0.139 g, 0.56 mumol) with
vigorous stirring. At ambient temperature, add 30% hydrogen peroxide (40 mL) and stir

25  vigorously for 18 hours. Quench the reaction by adding drop wise aqueous manganese
dioxide (100 mg in 20 mL). After the off~gassmg ceases, the agueous turns a cloudy
gray, the layers are separated and the aqueous is re-extracted with dichloromethane (3 X
100 mL). The organics are pooled, desiccated, filtered and concentrated to yield the title
compound analytically pure (16.60 g, 100.61 mmol). MS(EST), m/z 166 (M+1).

30 ‘
C. 2-Chloro-6-methyl-4-tert-butyl-pyridine.



C. N-(4-tert-Butyl-6-methyl-pyridin-2-yl)-2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-
a]pyridin-3-yl)-phenyl]-acetamide Combine
[2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetic acid dihydrochioride (0.66 g, 1.57
mmol), 4-tert-bW@A-BaFHRHYILpyridin-2-yl-amine (0.26 25 g, 1.57 mmol), HATRG{H ¥2844/09628 mmol),
diisopropylethylamine (8.12 g, 11.2 mL, 6.28 mmol) in DMF (10 mL) and stir at ambient temperature
for 3 hours. Pour the reaction contents onto a pre-w%ghed (with methanol) Varian SCX column (25 g)

and wash the column with portions (30 mL) of dichloromethane (2X) and methanol (3X). Elute the WO

2006/091671 PCT/US2006/006283 -76 product with 2N methanolic ammonia (75 mL) and

concentrate the solutign to,dryness. Chromato e cru ct ilica ysing (0-5%)
methanol in dichloronge%?i Fﬁ%%@é%sr%&@zoﬁ%na%%r#éighﬁ?btre(gr%bgt{ﬁéné ée(t?ﬁg% ?(éfﬁl% ﬁ%%v?des

N-(4-tert-Butyl-@-09ethiyl-18/niciol 2 agh) 124261 1665 -G Hioh- Py fi dims4 Fl-apriciée of 1} ajpysidin-3-yl)-phenyl] 5
acetamide (0. : +1) P j 5 . e g
013 (4-AminoRiai R CmR s L) Y he CLERIGHAN R s and water it st and

1-yl)-methanorieaks el Fydrtarierat githGaHsiprs bicarbonate solution. Extract with

(4-{7-[4-(4ethyhpinsraging ksarhenyRhepbinidrzell Anealpuridithlsiienzy))-carbamic acid
tert-butyl ester (0.87 g, 1.65 mmol), 4N HCI in 1,4-dioxane (15 mL, 60 mmo%ln 1,4-dioxane (35 mL)
and stir ovemié%w?feﬂwgmgl}.ﬂﬁeaﬁﬁ@rm%%m&&ww&m.&%ﬁgaﬁf@%ﬁ ahehEtisiBiE(s0 mL)

and concentrat@ tachaffore e ditieLampount{Q QR :HA0H2 MU ESRy. ARG (ks for fee base). 15

Preparation 17 %ﬁl-Bromo-Z-fluoro-phenyl)- N-(5-tert-butyl -[1,3,4]thiadiazol-2-yl)-acetamide
Dissolve 4-bromo-2-fluore-phenyl)-acetic acid (1.10 g, 4.72 nunol) and

N-(5-tert-butyl-[1,3,4]thiaziazol-2-yl)amine (0.89 g, 5.67 mmol) in anhydrous 20 tetrahydrofuran (10
mL). Addllg-m%hxl_tg}gm%@%l@% ‘d@@@i’ﬁﬂﬁ%@.and DM'I'MM (1.57 g, 5.67 mmol). Stir the

reaction mixture for 2 hours at room temperature. Concentrate to solid. Add water (40 mL) and stir

vigorously for 10 minétesbirigerdiens-npikylshiierabil veerydianide ¥amldfyrmebtate and hexane to
provide 1.13 g pfihenRredkahar fovhite polidnepnarntiatedhnfiiate@nd puringoiiash silica gel

BINAP (0.09, 0.02 mmol) in a round bottom flask and suspended in toluene. Bubble
nitrogen through the suspension for 5 minutes, then add Pdy(dba)s (0.03 g, 0.03 mmol)

15  and heat to 30° C for 18 hours. Load the crude reaction onto silica and elute with a
(0->3%) methanol in dichloromethane {o afford ihe imine intermediaie, which is then
taken up in tetrahydrofuran (6 mL} and SN HCl (6 mL) and stirred at 60° C for 2.5 hours.
Concentrate the reaction to dryness, then re-dissolve in methanol and SCX to afford the
title compound (0.07 g, 0.43 mmol). MS(ESI), m/z 165 (M+1),

20

Preparation 169
4-tert-Butyl-6-dimethylaminomethyl-pyridin-2-ylamine
A. 2-Bromomethyl-4-tert-butyl-6-chloro-pyridine
Dissolve 2-chloro-6-methyl-4-tert-butyl-pyridine (3.00 g, 16.33 mmol), N-

25  bromosuccinimide (3.20 g, 17.97 mmol) and AIBN (0.03 g, 0.16 mmol) in carbon
tetrachloride (60 L} and heat to reflux. After heating for 6 hours, stir the contents
overnight at ambient temperature. The contents are then concentrated to dryness and dry
loaded onto a silica plug and eluted with dichloromethane to obtain the title compound
(1.90 g, 7.23 mmol). MS(ES), n/z 263 (M+1).

30



25 chromatography (0-20% Ethyl acetate/hexane) to yield a further 0.51 g, giving a combined yield of
1.64 g (4.39 mmol, 93%). MS (ES), mlz 372/374 (M+1). Example 1
1-(5-tert-Butyl-2¥6teigsi@Heplyrazol-3-yl)-3-[4-(7-thiophen-3-yi-imidazo[1,2- 38CT/IS2006/006283
a]pyridin-3-yl)-benzyl]-urea WO 2006/091671 PCTIUS2006/006283 -77-NS//-N1)HN NH O
Dissolve 4-(7-thien-3-yl-imidazo[1,2-a]pyridin-3-yl)-benzylamine (0.058 g, 0.19 mmol),
(5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl)-carbamic acid42,2-trichloro-ethyl ester (0.093 g, 0.23 mmol)
and diisopropylethylamine (0.071 g, 0.55 mmol) in DMSO (3.6 5 mL). Heat the mixture at 62 C for 8
hours. After evaporation of solvent, dilute the reaction with water and ethyl acetate. Extract the water

phase with etH¥ @C%T%%M%%WW@%M@&%YM@QW&Wh saturated aqueous saturated
sodium chloride and sgiyapolaiRdedninasseRwdbithaoesidue W&lmsglzﬁ%m&bmfmtography

(dichlromethane/ethyl acetate adlent 0 % d)Q desired 10 compound: MS(ES),

2 561 (Wi 1y VAP GGG LR R 1) T o) AT b BB RSl Ex

Compound Nmﬁm&:ﬂ@@ﬁbdﬁﬁm %lo(&-;ﬁgﬁd&&tyl-%rge’tma-ﬁh}zqéyrﬁlabﬂxyd}e’ﬁui-aér[Ze(thlen -3-yl)-

485 imid mi jéldl? ﬁ’g benzx} ure E/} Srée L1 ﬁ%ﬁ/l 25! %gozuglsg 1):213'{4_[7'(4'
y enz

633 3 methanes fony eny -imidazo
1-(5-tert-Butyligicprbokdt %mm@wa&{k[ﬁq@ow& layer with ethy} acetate (3 X 75 mL). Pool,

methanesullongRRERYRIEP R dara Ry Y Brgaflb PRt i €elddpound 09%) (164 ¢,

7.23 mmol). MS(ES), mfz 227 (M+1).

10 C) Benzyl-(4-tert-butyl-6-dimethylaminomethyl-pyridin-2-yl)-amine
In method similar to that for Preparation 168 D, treat 4-tert-butyl-6-chloro-
pyridin-2-ylmethyl)-dimethylamine (1.64 g, 7.23 mmol) with benzylamine rather than
benzophenone imine fo provide after chromatography (0.88 g, 2.96 mmol).

15 D) 4-tert-Butyl-6-dimethylaminomethyl-pyridin-2-ylamine
Add concentrated sulfuric acid (20 mL) to benzyl-(4-tert-butyl-6-

dimethylaminomethyl-pyridin-2-yl}-amine (0.88 g, 2.96 minol) at ambient temperature
and stir for 1.5 hours. Adjust the pH of the agqueous solution carefully with saturated
sodium bicarbonate solution. Extract the aqueous phase with ethyl acetate (3 X 75 mL)

2G  and pool, desiccate, filter and concentrate to a residue. Dissolve the residue in methanol
and subject the material to SCX chromatography. Concentrate the methanolic ammonia
eluent and plug chromatograph the amine to provide the title compound (0.56 g, 2.7
mmel). MS(ES), m/z 208 (M+1).

25  Prepare the following intermediates using a procedure similar to Preparation 169:

Preparation Name Physical Data
MS(ES), m/z
170 4-tert-Butyl-6-morpholin-4-ylmethyl- 250 (M+1).
pyridin-2-ylamine
171 4-tert-Butyl-6-pyrrolidin-1-ylmethyl- 234 (M+1).
pyndin-2-ylamine




urea, trifluoroacetate 1-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-3-{4-[7-(4- 543 5
methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-phenyl}- (M+1) urea 6
1-(5-tert-Butyl-[1,3,4]thiadiazol-2-yl)-3-{4-[7-(4-methane- 547 sulfonyl- henyl)-imidazo[l,2-a] ridin-3- ]]-
henyl}-urea (Mwh 2dedlstetic Butyl-2H-pyrazol-3-yl)-3-{4-[7-(4-methanesulforyd-1adsd ods /006283
phenyl)-imidazo[1,2-a]pyridin-3-yl]-benzyl}-urea,bis trifluoroacetate (M+1) WO 2006/091671
PCT/US2006/006283 -78_ 1-[3-(1-Ethyl-I-methyl-propyl)-isoxazol-5-yl]-3-{4-[7-(4- 572 8
methane-sulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-y{?benzyl}- (M+1) urea 9
1-[3-(1,1-Dimethyl-butyl)-isoxazol-5-yl]-3-{4-[7-(4-methane- 572 sulfonyl- henyl)-imidazo[1,2-a]
ridin-3-yl]-benz [}- urea (M+1 fﬁ(} -tert-Butyl-2-methyl-2H-pyrazol-3-yl)-3-{4-[7-(4- 557 10
methanesulfonyl-ph&&§aT faving pAtaiing oI PRERETEE vim bar jpcBraparation 128:
1-(3-tert-Butyl-isoxazol-5:y)-3-{4-[7-(4-methanesulf nnyl- 544 hen [)-imidazo[1,2-a] ridin-3- i]-benz

i}=urea M+1)|{ PxgpaaticBu yI [1, 3 4]th|ad|azol Ahe3-4- [7 (412 Physical Data
methanesu|f-\n\ll nhnn\ll\ imida. n7\/|1_ M~ 1irea 1R MS (ES), m'z

1-(5-tert-Butyl- |so$<'b?zol 3 yi}gé g&y‘f} 5 “f—‘téﬁ‘l"f@h% imidad&?4434dMittin-34 I]-benz

}-urea (M+1}—34-4-(5-ter 585 w_v- Y W "7 ARRSLIfo yl- 530 hen 1)-imidayo[1,2-a]
din-3- 1]- her I)- ulda (M+ i 3\% Tt %ig@?ﬂ&@*%%%%ﬁéw 3 (#4542 1- 480
i blridin o N S DT )a{:et
imidazo[1,2-&}-+iehir-3—H gréa-(+I
Preparation 174
5 N-(4-tert-Butyl-6-methyl-pyridin-2-yl)-2-[2-flucro-4-(7-pyridin-4-yl-imidazo[1,2-

alpyridin-3-yl)-phenyl}-acetamide
A. [2-Fluoro-4-(7-pyridin-4-yl-imidazo[ 1,2-a}pyridin-3-y1)-phenyl]-acetic acid tert-butyl
ester
Couple 4-bromo-2-fluoro-phenylacetic acid, tert-butyl ester (3.65 g, 18.68 mmol)
10 with 7-pyridin-4-yl-imidazo{1,2-alpyridine (5.40 g, 18.68 mmol) as described in
Preparation 153. MS(ES), m/z 404 (M+1).

B. [2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-y1)-phenyl]}-acetic acid
dihydrochloride.

15 Suspend [2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]lpyridin-3-yi)-phenyli-acetic
acid tert-butyl ester (1.36 g, 3.369 mmol) in water (8 mL) and 4N hydrochloric acid in
dioxane (40 mL) and stir at ambient temperature for 3 hours. Concentration under
vacuum quantitatively provides the title compound (142 g, 3.69 mmol). MS(ES), m/z
348 (M+1).

- 20
C. N-(4-tert-Butyl-6-methyl-pyridin-2-y1)-2-[2-fluoro-4-(7-pyridin-4-yl-imidazo{ 1,2~
alpyridin-3-yl)-phenyl]-acetamide
Combine [2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetic
acid dihydrochloride (0.66 g, 1.57 mmol), 4-tert-butyl-6-methyl-pyridin-2-yl-amine (0.26

25 g, 1.57 mmol), HATU (0.72 g, 1.57 mmol}, diisopropylethylamine (8.12 g, 11.2 mL, 6.28
mmol) in DMF (10 mL.) and stir at ambient temperature for 3 hours. Pour the reaction
contents onto a pre-washed {(with methanol) Varian SCX column (25 g) and wash the

column with portions (30 mL) of dichloromethane (2X) and methanol (3X). Elute the



16 1-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-3-[4-(7-pyridin-4-yl- 466 imidazo[1,2-a] ridin-3- 1)- hen
]-urea (M+1) 17.1-(5-tert-Butyl-[1,3,4]thiadiazol-2-yl)-3-[4-(7-pyridin-4-yl- 470 imidazo[1,2-a]
'din-3-yl)-henyift@8eeNPE43118 1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-pyridin-4R¢EiHelwaopE83 453 a]
yridin-3- I)- hen l]-urea (M+1) 19 1-(5-tert-Butyl-2H-pyrazol-3-yl)-3-[4-(7-pyridin-4-y1- 452
imidazo[1,2-a] ridin-3- I)- hen ll-urea (M+1) 20 1-(5-tert-Butyl-[1,3,4]thiadiazol-2-yl)-3-[4-(7-pyridin-4-yl-
484 imidazo[1,2-a] 'din-3- )-benz 1]-urea (M+1) 2176 :
1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 467 a] yridin-3- |)-benz I]-urea (M+]) 22

1-(3-tert-ButyI-isggfaztol-.t %&3%}‘%7 ridin-?ﬁ(l-i 'cé%o%- 467 aj 'din-3-#-b_enzyl -urea +1) 23
1-(5-tert-Buty- FE8Sh B A hnc e omionts U e G GauerIoR e e on BERE Furea (Vi+i) 24
1-(5-let-Butyl-Z-hretimtb iabpyha 2ml:ds yhe8uet ¢ giljcidinii (P-460 rwtiand kb Sd] pddiatdnd-hen 1]-urea
(M) 25 1 (e RulER el A SRRl AL Rl R oD migrgll.2 ) i S- -
hen l]-urea (M+l) 26 1-(5-tert-Butyl-isoxazol- %ylg)é - -t?ﬁaz & v-lf/igfrﬁ é%g%, %ﬂ a] ridin-3- :
-henyi]-urea (Wethybpyid-@ulBUitA-foxarblEppidad-gt-pytitieed gHinjduzop2)-gssyH} 'din-3-yl)-
hen 1]-ureg +%Mgg@/ppé)67ﬂ1§ §'{L}f§g §)Z83 -79 28
1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-[3-(7-thien-3-yl- 561 imidazo[1,2-a] 'din-3- |)-benz I]-urea
+1) 29 1-(5-tert-Butyl-2H-pyrazol-3-y1)-3-[3-(7-pyridin-4-yl- 466 imidazo[1,2-a] yridin-3- I)-benz []-urea
(M+1) 30 1-(5-tert-ButyI-2-p-tonI-2H-pyfazol-%@d@o{ﬁpgridin-4-y|- 556 imidazo[1,2-a] din-3 :
- 1)-benz l]-urea (M+1) __31‘1-(5-_tert-Butyl-isoxazoI-3-yl)-3-53-(]7-pyr_idin-4-y|-imidazo[1,2- 467
{4-[3-(4-Aminomethyl-phenyl)-imidazo[1,2-aJpyridin-7-yl]-phenyl }-(4-methyl-
piperazin-1-yl)-methanone, bis hydrochloride
10 Combine (4-{7-{4-(4-methyl-piperazine-1-carbonyl)-phenyll-imidazo[1,2-
alpyridin-3-yl}-benzyl)-carbamic acid tert-butyl ester (0.87 g, 1.65 mmol), 4N HClin -
1,4-dioxane (15 mL, 60 mmol) in 1,4-dioxane (35 mL) and stir overni ght (16 hours).
Concentrate shury to a residue. Dissolve residue in methanol (50 mL) and concentrate to. |
afford the title compound (0.90g, 100%). MS(ES), m/z 426 (M-+1 for free base).
15
Preparation 176
2~(4-Bromo-2-fluoro-phenyl)- N-{5-tert-butyl -[1,3 4]thiadiazol-2-yl)-acetamide
Dissolve 4-bromo-2-fluoro-phenyl)-acetic acid (1.10 g, 4.72 mmol) and ‘ ‘
N-(5-tert-butyl-[1,3 4]thiaziazol-2-yl)amine (0.89 g, 5.67 mmol) in anhydrous
20 tetrahydrofuran (10 mL). Add N-methy! morpholine (0.62 mL., 5.67 mmol) and
DMTMM (1.57 g, 5.67 mmol). Stir the reaction mixture for 2 hours at room teraperature.
Concentrate to solid. Add water (40 mL) and stir vigorously for 10 minutes. Filter off the
white solid and recrystallize from ethyl acetate and hexane to provide 1.13 g of the
~ product as a white solid. Concentrate the filtrate and purify via flash silica gel
25 chromatography (0-20% Ethyl acetate/hexane) to yield a further 0.51 g, giving a _

combined yield of 1.64 g (4.39 mmol, 93%). MS (ES), m/z 372/374 (M+1).

Example 1
1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1)-3-[4-(7-thiophen-3-yl-imidazo[1,2-
30 alpyridin-3-yl)-benzyl]-urea



a] ridin-3- 1)-benz l]-urea (M+1) 32 1-(3-tert-Butyi-isoxazol-5-yl)-3-[3-(7-pyridin-4-yi-imidazo[1,2- 467
a] ridin-3- 1)-benzyl]-urea (M+1) L35 1-(5-tert-Butyl-[ 1,3,4]thiadiazol-2-yl)-3-[3-(7-pyridin-4-yl- 484
imidazo[1,2-a] ridin-3- 1)-benz l)-urea (M+1) 1-(5-tert-Butyl-[1,3,4]thiadiazol-2-yl)-3-[4-(7-thiazol-2-yI-
476 imidazo[l,€]2di83:61)- hen l]-urea (M+1 PCT/US2006/006283
1-(3-tert-Butyl-isoxazol-5-yl)-3-[4-(7-thiazol-2-yl-imidazo(1,2- 473 a] yridin-3-y])-benz []-urea (M+1) 36
1-(5-n-Propyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-inidazo[1,2- 455 a] ridin-3- I)- hen []-urea (M+1) 37
1-(5-Isopropyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidaz6Fl,2- 455 a] ridin-3- I)-hen []-urea (M+1) 38
1-(5-Isopropyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 469 a] "din-3- |)-benz []-urea (M+1) 39
1-(5-tert-Butyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 483 a] 'din-3- I)-benz [}-urea, methane
sulfonate (M+1 40 1-(4-tert-Butyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-inzidazo[1,2- 483 a] 'din-3-yl)-benz
l]-urea (M+1) 41 1-(5-Ethyl-thiazol-2-yl)-3- pyridin-4-y andazo[l 2- 441 a] 'din-3- I)- hen l]-urea
methanesulfonate (M+i) 42 1-(5- tM 20|-2-y1)-3-M4-£Y |n -4- yI |m|dazo[1 2- 469 a] yd|n -3-
D)- hen l]-urea methanesulfonate (M+¥1) 437%-(5- 02

469 a] yridin-3- 1)-benz I]-urea methanesulfonate{Mi+
1-(5-Isopropyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1, é) 469 a] yridin-3- l)-benz I]-urea

methanesulfonate (Miksd5ek(d-iastButyl-thirgoba: mﬁmmwwwummmﬁa 483 a] 'din-3-
[)-benz l]-urea methanesulfonate (M+|ﬂ 46 1-(5-tert-Butyl-isoxazol- Sgé ér §1H [1 3]triazo|-4-y|)-
48 B

443 imidazo[1FRPhiliHest R iKlsr R-orel ey 2938 - eatoamigiad °§°fﬁt'f7f Gfhethyl-2H-
457 [I ,2,4]triazole®3 [yithidanaldiead wiishpr3pylkthdant}rierén0 Mg 1,55 mmol) in DMSO (3.6

5  mL). Heat the mixture at 62 °C for 8 hours. After evaporation of solvent, dilute the

reaction with water and ethyl acetate. Extract the water phase with ethyl acetate and
wash the combined organic layers with saturated aqueous saturated sodium chloride and
evaporate to dryness. Purify the residue by silica gel column chromatography
(dichlromethane/ethyl acetate gradient) to give 0.023 g (21 % yield) of desired

10 compound: MS(ES), m/z 561 (M+1).

Prepare the following according to procedures similar to Example 1:

Physical
Ex. Compound Name M]S)?];?S),
mz
2 1-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-3-{4-[7-(thien-3-yl)- 485
imidazo[1,2-alpyridin-3-yl]-benzyl }-urea M+
1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1)-3~{ 4-[ 7-(4- 633
3 methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl}-benzyl } - (M+1)
urea
1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yi)-3-{4-[ 7-(4~
4 | methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-phenyl}- | 617 (M-1)
urea, trifluoroacetate
[-(5-tert-Butyl-2-methyl-2H-pyrazol-3-y1})-3-{4-[7-(4- 543
3 methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl}-phenyl} -
urea (M+1)
6 1-(5-tert-Butyl-[ 1,3 4]thiadiazol-2~yl)-3- {4-[7-(4-methane- 547
sulfonyl-phenyl)-imidazo{1,2- a]pyridim -yl]-phenyl }-urea (M+1)
1-(5-tert-Butyl-2H-pyrazol-3-yl)-3-{4-[7-(4-methanesulfonyl- 543
7 phenyl)-imidazo] 1,2-ajpyridin- 3 yi]-benzyl}-urea, bis- V1)
trifjuoroacetate




48 1-{4-[7-(2-Methyl-2H-[1,2,4]triazol-3-yl)-imidazo[1,2-a]pyridin- 478 3-yl]-hen ]}-3-(3-trifluorometh I-
hen I)-urea (M+1) 49 1-(5-tert-Butyl-2H-pyrazol-3-yl)-3-{4-[7-(2-methyl-2H- 456
[1,2,4]triazol-3-) Y RRAIEE72-a] yridin-3-yI)- hen 1}-urea (M+1) WO 2006/09167 /360064 626$6/006283
-80 50 1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(2-methyl-2H- 471 [1,2,4]triazol-3- |)-imidazo[1,2-aj ridin-3-
[]-bent I}-urea (M+1) 51 1-{4-[7-(2-Methyl-2H-[1,2,4]tri azol-3-yl)-imidazo[1,2-a]pyridin- 492 3-
I-benzyl}-3-(3-trifluorometh I- henyl)-urea (M+1). 5278-
1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-pyridin-3-yl-imidazo[1,2- 453 a] yridin-3- I)- hen []-urea
methanesulfonate (M+1) 53 1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-pyridin-2-yl-imidazo[1,2- 453 a]

'din-3- I)- hen [Jpurea{M=l.54 1-(5-tert-Butyl-thiazol-2-yl)-3:[4-(7-pyridin-4-yl- |m|d"zor1 2-483 a] idin-3-
l)-benz I]-urea (M41)| 55 i 3 %ﬁ?‘%ﬁ%@rﬁ%@%ﬁ%ﬁ%ﬁdﬁd&% gheny})y 56
imidazo[1,2-a] {din-3{ [ BEWZ - SHEGY TP aB U smza s Rida B 812 bhiofo-gof7 1pyridin-4-y1
487 imidazo[1j2-a}din-3-D—henll-urea(M=1) cHita
1-(5-tert-ButyI-isoQazoI- ﬁ%‘ D r‘}ﬁ 15% vl |r'7’ ngjé-‘ﬁ/ ‘Fmﬁi’&o[ 2-alridin-3- 1
3-phenyl }-ureg-{M-+i pyrazol yl) S
yl)-imidazo[1,2{a;gridin-3- |J- o e ] 557
1-[4-(7-Pyridin4 ]il?lrmd%l%@?“?lgﬁy? gﬁ‘ﬁ‘ﬂ&%@(@-ﬂ?é‘“ﬁﬁ%%ﬁﬂ“ - din-gviiyren (M+1)
60 1-[4-(7-Pyrigim=A=yttmt 15 'r:d.. 3 ., tfinpron Ldin-2--L}-urea
(M+1) 1-[3-(1-Méthyl-I- etl*i:;if rogy@%o&é(zoji- 23] 'E& %gogi yI in| %
, - 11,4 enzyl J-urea {M+1)
idazo[1,2-a]pyndm=3iyt)= uclmyltéj 01_ N : :
1-[3-(1,1-Dimethyizby tyl}lggmgﬂf ?}fi;llg f ZYL}I%« diééﬁﬁﬁ%%g;}}?-a pytd6t-3-yl)-benzyl]-
(M+1) oy M+
13 1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(4-methanesulfonyl- 544
phenyl)-imidazo[1,2-a]pyridin-3-yl]-benzyl }-urea (M+1)
14 1-(5-tert-Butyl-isoxazol-3-yl}-3-{4-[ 7-(4-methanesulfonyl- 530
phenyl)-imidazo[1,2-a]pyridin-3-yl]-phenyl }-urea (M+1)
15 I-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-3-[4-(7-pyridin-4-yl- 480
imidazofl,2-alpyridin-3-yI)-benzyll-urea (M+1)
16 | 1-(5-tert-Butyl-2-methyl-2H-pyrazol-3-y1)-3-[4-(7-pyridin-4-yl- 466
imidazo{1,2-a]pyridin-3-yl)-phenyl]-urea M+
17 1-(5-tert-Butyl-[1,3,4]thiadiazol-2-y1)-3-[4-(7-pyridin-4-yi- 470
imidazof1,2-ajpyridin-3-yi)}-phenyi]-urea M+1)
18 1-(5-tert-Butyl-isoxazol-3-y1)-3-[4-(7-pyridin-4-yl-imidazo{1,2- 453
alpyridin-3-yl)-phenylj-urea (M+1)
19 1-(5-tert-Butyl-2H-pyrazol-3-y1)-3-[4-(7-pyridin-4-yl- 452
- _imidazo[1,2-alpyridin-3-y})-phenyl]-urea (M+1)
70 1-(5-tert-Butyl-[1,3,4]thiadiazol-2-y1)-3-[4-(7-pyridin-4-yl- 484
imidazol1,2-alpyridin-3-yl)-benzyl]-urea (M+1)
21 1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-pyridin-4-yl-imidazo{1,2- 467
aJpyridin-3-yl)-benzyll-urea (M+1)
o) 1-(3-tert-Butyl-isoxazol-5-y1)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 467
a]pyridin-3-yl)-benzyl}-urea (M+1)
73 1-(5-tert-Butyl-2H-pyrazol-3-y1)-3-[4-(7-pyridin-4-yl- 466
imidazo[ 1,2-ajpyridin-3-yl)-benzyl}-urea (M+1)
24 1-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-3-[4-(7-pyridin-3-yl- 466 .
imidazo{1,2-a}pyridin-3-yl)-phenyl]-urea (M+1)
25 1-(5-tert-Butyl-2-methyl-2H-pyrazol-3-y1)-3-[4-(7-pyridin-2-yl- 466
imidazo[1,2-alpyridin-3-yD)-phenyl}-urea (M+1)
26 1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-thiazol-2-yl-imidazo[ 1 ,2- 459
a]pyridin-3-yl-phenyl]-urea (M+1)
57 1-(3-tert-Butyl-isoxazol-3-y1)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 453
alpyridin-3-yl)-phenyl]-urea (M+1)




urea a) 72 C 18 hours. Pass through a pre-washed SCX column; chromatograph on silica gel; and
slurry in EtOAc with a trace of McOH. Example 63 5
1-(5-tert-Butyl-isoxazol-3-yl)-3-(2-fluoro-4-{7-[4-(4-isopropyl-piperazine-I-carbonyl)-

phenyl]-imidazeid Ralmeddin-3-y1 }-phenyl)-urea O F N Dissolve

1-(5-tert-butyl-isoxazol-3-yl)-3-(2-fluoro-4-{7-[4-(piperazine-I-
carbonyl)-phenyl]-imidazo[1,2-a]pyridin-3-yl}-phenyl)-urea hydrochloride (0.290 g, WO 2006/091671

PCT/US2006/006283 -81 0.469 mmol) in methanot{% mL) and acetone (0.041 mL, 0.563 mmol). Add
acetic acid (0.032 nlL, 0.563 mmol); stir the mixture for five minutes. Add sodium cyanoboro- hydride
(0.053 g, 0.845 mmol) Stlr the mlxture at room temperature for 14 hours Concentrate to dryness and

N

guench with 1

PCE/US2006/606283

ueous

saturated SOdI S F . Purify by
column chromatogrs ' -- - H"o :

i Ch 3 . 0 .
lc\i/lgzlé)g;?:ﬁ;g & VD 10 Exdmigazei fr%gyndm-ﬁy enzyl% rsz rd pro (@1 19 g, 7%)
1-{4-[7-(4-Metha3{ésu|f1r§§ i §};& }%ﬂﬁ&@&@ﬁ ﬁgﬁﬁg}(‘érﬁ" 336
trifluoromethyl-phe il}’.ﬂ - (M+1)

phenyh e S r; 0—% T ,fﬂ
4-[7-(4-methane§hIfonyl hény ég t )éj/ S%F] 3. % ShidazR %2 3 ﬁ mmol) and
diisopropylethytamitie /n 446 ';5];;: L L OOF i 1""":&'3 t TGOy cn
environment at r%)?om te peratur YA&%?{&@}JQ gﬁpgﬁﬁe@élls%cyarﬁm%e 21 17g, 6( mpl) and stir
the mixture foF23MOUrST (S tert-Butyl-[1,3,4Tthiadiazol-2-y1)-3-[3-(7-pyridin-4-y1- 484
imidazo{1,2-alpyridin-3-yl)-benzyl}-urea M+
34 1-{5-tert-Butyl-[1,3 4]thiadiazol-2-y1)-3-[4-(7-thiazol-2-yI- 476
imidazo[ 1,2-a]pyridin-3-yl)-phenyl]-urea (M+1)
35 1-(3-tert-Butyl-isoxazol-5-y1)-3-{4-(7-thiazol-2-yl-imidazof1,2- 473
ajpyridin-3-yh-benzyll-urea {(M+1)
36 1-(5-n-Propyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[ 1,2~ 455
alpyridin-3-yl)-phenyl]-urea {M+1)
37 [-(5-Isopropyl-thiazaol-2-y1)-3-[4-(7-pyridin-4-yl-imidazof1,2- 455
aJpyridin-3-yl)-phenyl]-urea (M+1)
18 1-(5-Isopropyl-thiazol-2-y1}-3-[4-(7-pyridin-4-yl-imidazo{1,2- 469
a]pyridin-3-yl)-benzyl}-urea {M+1)
30 1-(5-tert-Butyl-thiazol-2-y1)-3-{4-(7-pyridin-4-yl-<imidazof1i,2- 483
a)pyridin-3-yl)-benzyl]-urea, methane sulfonate (M+1)
40 1-(4-tert-Butyl-thiazol-2-y1)-3-[4-(7-pyridin-4-yl-imidazof{1,2- 483
alpyridin-3-yh)-benzyii-urea {M+1)
41 1-(5-Bthyl-thiazol-2-y1)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 441
ajpyridin-3-yI)-phenyli-urea methanesulfonate (M+1)
42 1-(5-tert-Butyl-thiazol-2-y1}-3-[4-(7-pyridin-4-yl-imidazo[ 1,2~ 469
alpyridin-3-yh)-phenyl}-urea methanesulfonate (M+1)
43 1-(5-n-Propyl-thiazol-2-y1)-3-{4-(7-pyridin-4-yl-imidazo[1,2- 469
alpyridin-3-yl)-benzyl}-urea methanesulfonate {(M+1)
44 1-(5-Isopropyi-thiazol-2-y1)-3-[4-(7-pyridin-4-yl-imidazo{1,2- 469
ajpyridin-3-yI}-benzyl]-urea methanesulfonate (M+1)
45 I-(4-tert-Butyl-thtazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 483
ajpyridin-3-yl)-benzyl}-urea methanesulfonate {(M-+1)
46 1-(5-tert-Butyl-isoxazol-3-yl1}-3-{4-[7-(1H-[1,2,3]triazol-4-y1)~ 443
iridazo[1,2-alpyridin-3-yl]-phenyl }-urea (M+1)
47 1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(2-methyl-2H- 457
[1,2,4}triazol-3-yl)-imidazo{1,2-a]pyridin-3-yll-phenyl }-urea, (M+1)
48 | 1-{4-[7-(2-Methyl-2H-{1,2 4]triazol-3-y]}-imidazo[1,2-a}pyridin- 478
3-yii-phenyl}-3-(3-trifluoromethyl-phenyl)-urea M+1)
49 1-(5-tert-Butyl-2H-pyrazol-3-yl}-3- {4-[7-(2-methyl-2H3- 456
[1,24]triazol-3-yl)-imidazo[1,2-alpyridin-3-yl]-phenyl } -urea (M+1)




Pour the reaction contents onto a Varian SCX column (50 g) prewashed with methanol. Wash the
column with dichloromethane, 1:1 methanolldichloromethane and methanol 20 (150 mL each). Elute
the title compowrEzeash@dtiNH3/methanol (300 mL). Concentrate the metharusiszsoddiersto dryness
* and chromatograph on silica using 0->3354'10 % methanol/dichloromethane over 4, 15 and 30
minutes, respectively. Dissolve the product in heated CHC13 (65 mL), followed by treatment with
hexanes (5 mL) and cooling. Dry the resulting precigftate in vacuo to yield the product (2.33 g, 66%).
MS(ES), m/z 565 25 (M+1). WO 2006/091671 PCT/US2006/006283 -82 Prepare the following
according to procedures. Qimllnr to Example 64: Physical. Ex. Compound Name Data MS (ES) (nr/z)
65 1-[4-(7-Thien-@yl-imidazjc %@W&”ﬁ%aﬂ?&ﬁ% (}Eé’ Qg@efﬁﬂu%methyl-phé?ﬂ&urea (M+1)'
66 1-(4-Chlorop3-~tifl 1nrr['1n’) AL REAT A AR X biiealte oo was o241 ridin Sl z |]-urea

(M+1) 67 1-{al[BlambtisHs s M ezl s AR 52 S%i“(wl 492 hen
1}-3-(3-trifluorofreth-—hemd)- cy'—"?'? A uprame '-'! 'M‘- ““fl pidazet=2-adpyridin-3-yl]-
565 benz I}-3-(4%iflu F‘ TSy l“%rrﬁ’);: 2 &X}k

(7-pyridin-- —yl-muaza 1,2-
1-(4-tert-Butyl-phenyh-3-{4-7 et SRRz phe: "ﬁ%‘ JRcthane BIt2-a- iR "(M+”1)‘“ | -urea
(M+i) 70 1-(4-jlfﬁ§oron¥é¢%c§m E i?yj}#e
|]-benZ I}'Urea V1) Y-;LII oLy "pyhdllI1lﬁﬁﬂl§%wy2IUIl o) y483JIEth|aZOI'2'

e S e,
Imeth 1}-3-(3-tr flu?&rameJ%htg ﬁen uref]ag ;}{D-be_i,‘xz_yl}—upea,_

G MRS L S e

+|

o~

I]-benzyl -urea ('n‘g'gi) 1-(5-tert-Butyl-isoxazol-3-y1)-3-[2-chloro-4-(7-pyridin-4-yl- ° 487 -
: imidazof1,2-alpyridin-3-yl)-phenyl]-urea M+1)
57 i1-(5-tert-Butyl-isoxazol-3-yl})-3-{4-[7-(6-dimethylamino-pyridin- 496
3-yD-imidazo[1,2-a]lpyridin-3-yl }-phenyl}-urea {M4+-1)
58 1-(5-tert-Butyl-thiazol-2-y1)-3-{4-[7-(1-methyl-1H-imidazol-2- 486.0
yl)-imidazo[1,2—a]pyridin—3—yl}—benzy1}—urea"’) {(M-~+1)
59 1-{4-(7-Pyridin-4-yl-imidazo{1,2-a]pyridin-3-yl)-phenyl]-3-(4- 475
: trifluoromethyl-pyridin-2-yl}-urea (M+1) -
60 1-[4-(7-Pyridin-4-yl-imidazof 1 ,2-a]pyridin-3-yl)-benzyl]-3-(4- 489
trifthoromethyl-pyridin-2-yl)-urea (M+1)
1-[3-(1-Methyl-1-ethyl-propyl)-isoxazol-5-yi]-3-{4-(7-pyridin-4- 495
61 yl-imidazo[1,2-aJpyridin-3-yi)}-benzyl]-
urea M+1)
6 1-{3-(1,1-Dimethyl-butyl)-isoxazol-5-y1}-3-[4-(7-pyridin-4-yl- 495
lrmdazo[l,2—a]pi?;han-3-yl)~benzylj- M+1)

a} 72°C 18 hours. Pass through a pre-washed SCX column; chromatograph on
silica gel; and slurry in EtCAc with a trace of MeOH.

Example 63
5 1-(5-tert-Butyl-isoxazol-3-yl}-3-(2-fluoro-4-{ 7-[4-(4-isopropy}-piperazine-1-carbonyl)-
phenyl}-imidazo[1,2-a)pyridin-3-yl}-phenyl)-urea

390 &

_{

Dissolve 1-(5-tert-butyl-isoxazol-3-y1)-3-(2-fluoro-4-{ 7-f4-(piperazine-1-
carbonyl}-phenyl}-imidazo{1,2-aJpyridin-3-yl}-phenyl)-urea hydrochloride (0.290 g,



74 1-(4-l1sopropyl-phenyl)-3-{4-[7-(4-methanesulfonyl-phenyl)- 539 imidazol[i,2-a] din-3- 1]-benz 1
-urea (M+1) 75 I-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]- 511 benz
1}-3-p-tolyl-urea (M+i) 76 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]- 589 benz
}-3-(4- henox - wentpéwem(M+1) 77 1-(4-Chloro-phenyl)-3-{4-[7-(4-methanestiionybdpbiemd)- 531
imidazo[1,2-a] 'din-3- 1]-benz 1 -urea (M+1) 78
1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]- 527 benz }-3-(3-methox - henyl)-urea
(M+1) 79 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidaz®]1,2-a]pyridin-3-yl)- 527 benz I}-3-(4-methox -
henyl)-urea M+i) 80 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]- 581 benzyl}-3-
4-trifluoromethox -hen I)-urea (M+1) 81 1-[4-(7-Pyridin-4-yl-inidazo[1,2-a]pyridin-3-yl)-benzyl]-3-(3- 488
trifluoromethyl v&1? ironeaithMacthagy! (5 [y apy Aciirae (it snde[d, 203 pyridin-8ddidctianesif}-3-(2- 488

trifluoromethylydesyRaurea dbhoP3 sl Frk xRt W disaral L aalpviiding3abspgnzyl)-3-(4- 488
trifluoromethyl-phenyl)-urea (M+1) WO 2006/091671 PCTUUS2006/006283 -83 84

1-(4-1sopropy!-BiEg 1 030P3- g7 it mmaohi-imiH eI 3 PR ety snd fhges (M+1) 85
1-[3-(7-Pyridin¢siytnaistaze rviradpysidine3r wbanzWIrio(25 4809 rfaremsthvkheal) e +1) 86
1-(4-Dif|uoromethox}ﬁ; henyl)-3- 4-(7-pyridin-4-)€LI}-imidazo[l,2- 472 a] ridin-3- 1 - hen I]-urea +1 87
1-[4-(7-Pyndin#4}- %%9[6%[1""23 TBUIEeRYS) SAHERTEA S SN O B3 hE AR P Erea (M+1) 88
1-[3-(7-Pyridinrayhdsnidezafie-flpyigio-dndprensyfulifBb o8l ithiciamatbgrapepyries M+ 89
1-(4-Isopropyl-phepy A L P D Y32 Qo s IR $8 oromethane > 10% 2 M

NHj in methano! in dichloromethane} to afford product (0.019 g, 7%). MS(ES), m/z 624

(M+1).

10 Example 64
1-{4-{7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl}-benzyl }-3-(3-
trifluoromethyl-phenyl)-urea

O N
0 7S
N~fO
BN
. C FF
‘ F

Dissolve 4-[7-(4-methanesulfonyl-phenyl}-imidazol1,2-a]pyridin-3-yl}-

15  benzylamine (2.37 g, 6.28 mmol) and diisopropylethylamine (2.44g, 3.28 mL, 18.84
mmol) in dimethylsulfoxide under a nitrogen environment at room temperature. Add 3-
trifluoromethylphenylisocyanate (1.17g, 6.28 mmol} and stir the mixture for 2.5 hours.
Pour the reaction contents onto a Varian SCX column (50 g) prewashed with methanol.
Wash the column with dichloromethane, 1:1 methanol/dichloromethane and methanol

20 (150 mL each). Elute the title compound with 2 N NHz/methanol (300 mL). Concentrate
the methanolic solution to dryness and chromatograph on silica using 0->3->5>10 %
methanol/dichloromethane over 4, 15 and 30 minutes, respectively. Dissolve the product
in heated CHCl;3 (65 mL), followed by treatment with hexanes (5 ml.) and cooling. Dry
the resulting precipitate in vacuo to yield the product (2.33 g, 66%). MS(ES), m/z 565

25 (M+1).



3- 1)- hen []-urea +1 90 1-(4-tert-Butyl-phenyl)-3-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin- 462 3- 1)- hen
[]-urea (M+1 91 1-[4-(7-Thiazol-2-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-3-(3- 480 trifluorometh |- hen
)-urea (M+1) 9P@JWsi$7d|-2-yI-imidazo[1,2-a]pyridin-3-yl)-benzyl]-3-(3- 4B4TwBkesOmMELh |- hen
l)-urea (M+1) 93 1-[4-(7-Pyridin-3-yl-imidazo[1,2-a]pyridin-3-yl)-benzyl]-3-(3- 488 trifluorometh I- hen
l)-urea (M+1) 94 1-[4-(7-Pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-benzyl]-3-(3- 488 trifluorometh I- hen
l)-urea (M+1 95 1-{4-[7-(2-Diethylaminomethyl-pyridi4-yl)-imidazo[1,2- 573 a] ridin-3- l]-benz
}-3-(3-trifluorometh I- hen I)-urea (M+1) 96 1-{4-[7-(5-Diethylaminomethyl-pyridin-2-yl)-inidazo[1,2- 573

din-3- I}-b [}-3-(3-trifl l- h M+1
1] (ZIEIuorL SGRﬁ‘Ijorogné%wréljlaﬂ)% y@%gwﬁjﬁ%féﬂmﬁ%%%ﬂmﬂéﬁ%ﬁﬁ&éﬁ -yl)-benz l]-urea

- (M+1), 98 1-{4-[7-(3H-Pyrazol-4-y])-imidazo[1,2-a]pyridin-3-yl]-benzyl}-3- 477 (3-tipygsrmethyl- hen
l)-urea (M+1)| Egample 99 Data
1-(3-Chloro-phenyl)-3-{4-[7-(6-piperazin-1-yl- pyrlalnfgﬂ-%ﬁ?mmldazo[l 2-a)pyridin-3-yl]-yahéBgiHurea N
N-HCI N 50A. 1-{4-[7-(6-Eluoro-pyridin-3-yl)-imidazo[1.2-a]pyridin-3-yl]-phenyl}:3- @z}
trifluoromethyl-p g nyl) ur f ?1'59!'1%5 S(ES), M3 458 (M+i)
WO 2006/0916 5 TUL? %gg%%g& 19&982%55? henyl)i?e??g&%ﬁ% M (M+1),
1-(3-Chloro-phenyl)-8-{4-[7-(6-piperazin-1-yl- nvr|d|n- -yl)-imidazo[1,2-a)pyridin-3- Ml]-phenyl}turea

66 1-(4-Chloro-3-triffuoromethyl-phényl)-3-{4-(7-thien-3-yl- 527
___imidazof1,2-a]pyridin-3-yl)-benzyl}-urea (M+1)
67 1-{4-{7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-alpyridin-3-yl]- | 551 (M-

: phenyl }-3-(3-trifluoromethyl-phenyl)-urea 1)

68 1-{4-[7«4-Methanesulfonyl-phenyl)-imidazo(1, 2~a]pyr1dm~3—y1] 565
benzyl}-3-(4-trifluoromethyl-phenyl)-urea (M+1)

69 1-(4-tert-Butyl-phenyl)-3-{4-[7-(4-methanesulfonyl-phenyl)- 553
imidazo[1,2-a]pyridin-3-ylj-benzyl }-urea M+1)

70 1—(4~diﬂu0romethoxy—pheny])-3n{4—[7~(4-methanesulfonyl-phenyl)— 563
imidazo[1,2-alpyridin-3-yl}-benzyl }-urea (M+1)

71 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo{1,2-a}pyridin-3-yl}- 572
thiazol-2-ylmethyl } -3-(3-trifluoromethyl-phenyl)-urea (M+1)

7 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a}pyridin-3-yl]- 565
benzyl}-3-(2-trifluoromethyl-phenyl)-urea {M+1)

73 1-(4-Bromo-phenyl)-3-{4-[7-(4-methanesulfonyl-phenyl)- 575
imidazo[1,2-a]pyridin-3-yl}-benzyl }-urea M+1)

74 1-(4-Isopropyl-phenyl)-3-{4-[7-(4-methanesulfonyl-phenyl)- 539
imidazo[1,2-a]pyridin-3-yl}-benzyl }-urea (M+1)

75 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo{1,2-a]pyridin-3-yl]- 511
benzyl}-3-p-tolyl-urea (M+1)

76 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a}pyridin-3-yl}- 589
benzyi}-3-(4-phenoxy-phenyl)-urea (M=+1)

77 1-(4-Chloro-phenyl)-3-{4-[7-(4-methanesulfonyl-phenyl)- 531
imidazo[1,2-a]pyridin-3-yl}l-benzyl }-urea (M+1)

78 1-{4-[7-(4-Methanesulfonyl-phenyl)~imidazo[1,2-a]pyridin-3-y1]- 527
benzyl}-3-(3-methoxy-phenyl)-urea M+1D)

79 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a}pyridin-3-yl]- 527
benzyl}-3-(4-methoxy-phenyl)-urea (M-+1)

30 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[ 1,2-a]pyridin-3-yi]- 581
benzyl}-3-(4-trifluoromethox y-phenyl)-urea (M+1)

81 1-[4-(7-Pyridin-4-yl-imidazo[1,2-alpyridin-3-yl)-benzyl}-3-(3- | 488
trifluoromethyl-phenyl)-urea (M+1)

82 1-{4-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-benzyl}-3-(2- 488
trifluoromethyl-phenyl)-urea (M+1)

83 1-[3-(7-Pyridin-4-yl-imidazo[1,2-alpyridin-3-yl)-benzyi]-3-(4- 488
trifluoromethyl-phenyl)-urea M+




Charge 1-{4-[7-(6-fluoro-pyridin-3-yl)-imidazo[1,2-a]pyridin-3-yl]-phenyl}-3-(3- 5

trifluoromethyl

-phenyl)-urea (270 mg, .41 mmol), piperazine (53 mg, 0.62 mmol), DMSO (12 mL),

K2C03 (283 mg, 2.1 mmol) into septum capped vial. Heat to 70 C and mix 24 hours. Cool and add
water. DissolveypMeeddand purify with a Varian SCX(r) (25 g) column thabisgaieswashed with water

and methanol,

the product being eluted with (15%) 2 N NH3 in methanol/ (85%) DCM. Evaporate the

product containing fractions 10 under reduced pressure. Chromatograph using (40g ISCO(r)) Si02
eluting with a gradient of 0% to 15% of 2 M NH3 in M&OH with the balance CH2CI2. Evaporate
solvents, vacuum dry at 40 C for 48 hours to afford the title compound 29.1 mg, (13.5 %) 524.0 (ES),
mlz (M+1). Example 100 15

1-(3-tert-Butyl-
1 H Dissolve{phosgene (20% in_toluene, 3.2 MipmyHGI82 To the cooled solution at M- A

pheny))- Bz mepidinhenybirtR ofiya ) pyntimBandpenyiutea N a#62NH Z OWN \

toluene. Use

material in CHCZ&3 ar
7-(4-pyridinylj-imidaz

the mixture at

to give the titl
according to

dropwise a solutign 3-t-blthA=rifye ¢ 14g-emidacp b laddirietrarmingtl8-262 g,/ 2.6t88mol) in
CHCI3. After lcompletion stir the reactioHifiRIGrReEVioIn2D-tepaperature for 6 hourls. ®erbve the
excess phosgengsbyia én@dﬁafbpm!r@@wyfahewéwﬁey é’&fﬁﬁ)@ﬁmrérﬁﬂﬁvaé@dtb&o ryné’é‘;é again with
e_crug AT Sl Iutiren iSis pbove
‘ FAEY 4 g). Stir
ro¥fin tEmp‘e[%tgrg Yﬂf@ﬁﬁ ﬁr“@’iﬂ??é’%ﬁwabﬂé%3ﬂ3p§’§flﬂﬂg'§ﬁ3of the scﬁ@ﬁon to pH 4-5
and extract with-CHG 13 and-wash-the W}BQ\WEQMF%M NaCl solution ¢ n%ﬁ}rate the
combined organ$ lay e?s%ﬁ%i)ml%@be%&%’ﬂ @@W@Zﬁ@b}%‘éﬁfg@ %@%ﬁ?%at %ﬁ o silica-gel
eﬁ% e 31 i i 462 9
~yI)-phenylj-urea M+1)
91 1-[4-(7-Thiazol-2-yl-imidazo{1,2-alpyridin-3-y1)-phenyl]-3-(3- 480
trifluoromethyl-phenyl)-urea (M+1)
92 1-[4-Thiazol-2-yl-imidazo[1,2-a]pyridin-3-yl)-benzyl]-3-(3- 494
trifluoromethyl-phenyl)-urea (M+1)
03 1-[4-(7-Pyridin-3-yl-imidazo[1,2-alpyridin-3-yl}-benzyl]-3-(3- 488
trifluoromethyl-phenyl)-urea (M+1)
94 1-{4-(7-Pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl}-benzyl}-3-(3- 488
‘ trifluoromethyl-phenyl)-urea - (M+1)
95 1-{4-[7-(2-Diethylaminomethyl-pyridin-4-yl}-imidazo[ 1,2~ 573
a]pyridin-3-yl]-benzyl }-3-(3-trifluoromethyl-phenyl)-urea (M+1)
96 1-{4-[7-(5-Diethylaminomethyl-pyridin-2-yl)-imidazof 1,2~ 573
a]pyridin-3-yl}-benzyl } -3-(3-trifluoromethyl-phenyl)-urea M+1)
g7 1-(2-Fluoro-5-trifluoromethyl-phenyl)-3-[4-(7-pyridin-4-yl- 506
imidazo[l,2-a]pyridin-3-yl)-benzyl]-urea M+1) |
98 1-{4-{7-(1H-Pyrazol-4-yl)-imidazo{1,2-alpyridin-3-yl}-benzyl }-3- 477
(3-trifluoromethyl-phenyl)-urea {M+1)

Example 99
1-(3-Chloro-phenyl)-3-{4-[7-(6-piperazin-1-yl-pyridin-3-yl}-imidazo[ 1,2-a}pyridin-3-yl]-
phenyl}-urea

0o e

A. 1~{4—{'}’“(ﬁwFluoro—pyn'dén—3—yl)—imidazo[l,2~a]pyridin—3—yi]—phenyi}—3—(3-
triflucromethyl-phenyl)-urea
Prepare with procedures similar to example 55. MS(ES), m/z 458 (M+1)



Physical Ex. Compound Name Data MS(ES), 101 1-(4-Dimethylanvno-phenyl)-3-f
4-[7-(4-methanesulfonyl- 540 henyl)-imidazo[1,2-aj yridin-3- l]-bent 1}-urea (M+i) 102
1-(4-Methanesuf@rigigibrsnid)-3-14-[7-(4-methanesulfonyl- 575 PCT/US2006/006283
pheTiT])-iraidazo[1,2-ajpyridin-3-yll-benzyll-urea (M+1
1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]- 671 103 benzyl
}-3-{4-[(3,4-dimethyl-isoxazol-5-yl)aminosulfonyl] herffzurea (M+1) 104
1-(4-Cyano-phenyl)-3-{4-[7-(4-methanesulfonyl-phenyl)- 522 imidazo[1,2-a] 'din-3- l]-benz I}-urea
(M+1) 105 1-(5-Methyl-thiazol-2-yl)-3-[3-(7-pyridin-4-yl-imidazo[1,2- 441 a] yridin-3- I)-benz I]-urea
(M+i) 5.Example 106 1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-2-

trifluoromethyl-Bhen§ajciieso-phEnf NS M-(B-fipErdfnDisgobyeidin-3-yl)-imidazo[ 1,2-alpyridin-3-
4-(7-pyridin-4-yl-imhda§ﬂ[l 2-a]pyridin-3-yl)-2-trifluoromethyl- phenylamine (0.4 g, 1.1 mmol) in DCM

(40 mL) under Pﬁ ?%geen . A‘gaﬁriethylamine (0.39 mL, 2.5 equiv.) followed by careful addition of

triphosgene (0.13 g, Ghaggrulvif-{Aiterdeminaidie 4t yYhamitennbblatipsyidied-yl]-phenyl }-3-(3-
5-tert-butylsiso -3 in ) \Y ir far 203 t ture. Quench
with water therﬁ%glt)é% %%@F%é%@gég%?%ﬁ&éﬂr@é%th I leig%oﬁlﬁg}gt%vggl%@aqueous

saturated sodidtSidhdelhi-61galies Beel Vsl miendtargipnsndadntiioat PRI Bpdeverse
phase (5% Mekihl 20,835 Ghinnwater w385 %0iMefeNin 008% HELiwAlehH. Dilie oSt

containing fractions with ethyl acetate then wash with 1 N NaOH followed by aqueous WO
2006/091671 PETRNHR o soBE-Weshed with water and methanol, the product being eluted with

(15%) 2 N NH; in methanol/ (85%) DCM. Evaporate the product containing fractions
10 under reduced pressure. Chromatograph using (40g ISCO®) Si0; eluting with a gradient
of 0% to 15% of 2 M NHa in MeOH with the balance CH,Cl,.  Evaporate solvents,
vacuum dry at 40 °C for 48 hours to afford the title compound 29.1 mg, (13.5 %) 524.0
(ES), m/z (M+1).
. Example 100
15 1-(3-tert-Butyl-phenyl)-3-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-urea

| @CN@
NH
OAN
H

Dissolve phosgene (20% in toluene, 3.2 mL) in CHCls. To the cooled solution at
0°C add dropwise a solution 3-t-butylaniline (0.149 g, 1.0 mmol) and triethylamine
(0.202 g, 2.0 mmol) in CHCl;. After completion stir the reaction mixture at room

20 temperature for 6 hours. Remove the excess phosgene by a stream of nitrogen, followed
by evaporation. Evaporate to dryness again with toluene. Use the crude carbamoyl
chloride in the next step without purification. ,

Dissolve the above material in CHC); and cool in an ice bath. To the solution add

a solution of 7-(4-pyridinyl)-irnidazopyridin-3-yl)-4-aniline (0.114 g, 0.40 mmol) and
25 triethylamine (0.202 g). Stir the mixture at room temperature overnight. Dilute with
CHClz. Adjust the pH of the solution to pH 4-5 and extract with CHCls and wash the

organic layer with saturated NaCl solution. Concentrate the combined organic layers and



saturated sodium chloride. Dry the organics over MgSO4 then filter and concentrate to give the
freebase (0.33 g off-white solid, 56%). MS (ES), ink 521.1 (M+1). Prepare the following according to
procedures similar to Example 106: Example Name MS 107
1-[2-Fluoro-4-(¥wpysidérsdsyk-imidazo[1,2-alpyridin-3-yl)- 493 PCT/US2006/006283
phenyl)-3-(4-ttifluoromethyl-pyridin-2-yl)-urea (M+1) 108
1-(5-tert-Butyl-thiazol-2-yl)-3-[2-fluoro-4-(7-pyridin-4-yl- 487 imidazo[1,2-a]ridin-3- i)- hen i]-urea (M+i)
109 1-(5-tert-Butyl-thiazol-2-Y1)-3-[2-fluoro-4-(7-PYridin-2-YI- 487
imidazo[1,2-a]pyridin-3-yl)-phenyl]-urea (M+1) 110

1-(5-tert-Butyl-thiazol-2-yl)-3-{2-fluoro-4-[7-(2- meth?/I pyridin- 501 4 |)- |m|dazo 1,2- 31]1 ridin-3-yl]- hen
l-urea (M+1) TFPmaestat v filinargsbiosis-9e Weennoand O ramisis 1% élﬁfz%‘fl 2-a]
"din-3-yl]- hen #4mea ai)11-(5-tert-Butyl-thiazol-2-yl)-3-(2-fluoro-4-{7-[4-(4-methyl- 612 112
piperazine-1-carbonyl)-phenyl]-imidazo[1,2-a]pyridin-3-yl hen I)-urea (n1+1) 113
i-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(2-diethylaminomethyl- 556 yridin-4- I)-imidazo[1,2-a] yridin-3-
|J-2-fluoro hen 1 ureBn(pAﬂd)}islﬁb]le@ﬂgmSMhyttapmeﬁéyk)sgsﬁm(}Zmyrﬁjimw-ﬁmidazo[l,2- 537 a]

ridin-3- 1) -2-triffttorometh-then J.J urea IVI‘l'J.) 115 SC&I
1-(5-tert-But -thlazor 2-yl)-3-{4-[7-(2-methyl-pyridin-4-yl)- 497 imidazo[1,2-a]din-3- If ) Hurea
(M+1) - 116 -(@-’fert -Butyl-thiazol-2-yl)-3-{4q@u{pemdthgyridin-4-yl)- 551 imidaZo rld n-3-

I]-2-trifluoromieth |- hényl}-urea (M+1) 117 1-(3-tert-Butyl-5-dimethylaminomethyl-phen ] 3‘}-)[2-fluoro-4-

537 (7- din-4-yi1-{g1 A0} 273t M@laﬂaw ﬁﬂf;’“ BRI 540
1-[5-tert-Buty|-2-{2-hydroxy-eta)s 2R aepl-3-k mehanesufonyl- (M+1)
phenyl)—imidaz%Z-aJpymmmaman@mmﬁrﬁ@ewwww%&%s’n%sm'fba-;wb/t 06235 -87|N

phenyl)-imidazo[l,2-a]pyridin-3-yi}-benzyl }-urea (M+1) |
1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[ 1,2-a]pyridin-3-y1]-

103 | penzyl}-3-{4-[(3 4-dimethyl-isoxazol-5-yaminosulfonyl]- 671
phenyl}-urea (M+1)

104 1-(4-Cyano-phenyl)-3-{4-[7-(4-methanesulfonyl-phenyl)- 522
imidazo{1,2-alpyridin-3-yll-benzyl }-urea (M+1)

105 1-(5-Methyl-thiazol-2-yI)-3-[3-(7-pyridin-4-yl-imidazo{1,2- 441
ajpyridin-3-yl}-benzylj-urea (M+1)

Example 106
1-(5-tert-Butyl-isoxazol-3-y1}-3-[4-(7-pyridin-4-yl-imidazo{1,2-alpyridin-3-yl)-2-
trifluoromethyl-phenyl]-urea

/N
F ¥ NJEN/&
F

10 Dissolve 4-(7-pyridin-4-yl-imidazo{1,2-a]pyridin-3-yI)-2-trifinoromethyl-
phenylamine (0.4 g, 1.1 mmol} in DCM (40 mL) under nitrogen. Add triethylamine
(0.39 mL, 2.5 equiv.) followed by careful addition of triphosgene (0.13 g, 0.4 equiv.).
After 15 minutes at room temperature, add 5-tert-butyl-isoxazol-3-ylamine (0.19 g, 1.2
equiv.} and stir for 2 days at room temperature. Quench with water then dilute with ethyl

15 acetate. Wash organics with 1 N NaOH followed by aqueous saturated sodium chloride.
Dry organics over MgSOy then filter and concentrate. Purify by reverse phase (5%
MeCN : 0.03% HCI in water > 65% MeCN : 0.03% HCI in water). Dilute product

containing fractions with ethyl acetate then wash with 1 N NaOH followed by aqueous



OH N-rO NH N-NO A. 1- { 5-tert-Butyl-2-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-2H-pyrazol-3-yl
}-3- {4-[7- (4-methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-benzyl}-urea Prepare the title
compound in a WaapaHalogous to Example 1 from 4-[7-(4- 5 PCT/US2006/006283
methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-benzylamine and {5-tert-butyl-2-
[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-2H-pyrazol-3:yl}-carbamic acid 2,2,2- trichloro-ethyl ester. MS
(ES), m/z 701 (M+1). B. 1-[5-tert-ButyI-2-(2-hydroxy3%¥hyl)-2H-pyrazol-3-yl]-3-{
4-[7-(4-methanesulfonyl- 10 phenyl)-imidazo[1,2-a]pyridin-3-yl]-benzyl}-urea In a round bottomed flask

dissolve 1-{5-teri- [-2-T2-(tert-butyl-dimethyl si lanyloxy)- [l-2H-pyrazol:3-yl } -3-

- methar R B R B o5 oy in T
(5 mL) under NZvexbel feBlzase (0.281 awifforkite koled|66%n. it ISHES ) /4/28Riv1)(Met Byringe and stir the
reaction at room 15 temperature for 20 minutes. Load the reaction directly onto a silica column and

purify (EtOAc to 5% McOH : DCM to 10% 2 M NH3 in MeOH : DCM) to give a pale yellow solid
(0.168 g, 77%). MS (E8yafn/Beighqping paegrding|io pragesyres similar to Example 106:

1-[5-tert-_Bt_Jty - Zmiper )h_ol_ln-Z[-yI-ethyI)-ZH-pyraz%%’@élj-&\m-[7-(4-methanesuI'ron 1= MS
phenyl)-imidaze[l;2-alpyridin=-3-yl}-benzyl-urea 0 NH" N~ A Q0 WO.2006/091671
PCT/US2006/006883 B8 1-{2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-alpyridin-3-yl)- 493
phenyl}-3-(4-trifluoromethyl-pyridin-2-yl)-urea (M+1)
108 | I-(5-tert-Butyl-thiazol-2-y1)-3-{2-fluoro-4-(7-pyridin-4-yl- 487
: imidazof L,Z-ajpyridin-3-yl)-phenyij-urea {(M+1)
109 1-(5-tert-Butyl-thiazol-2-y})-3-[2-fluoro-4-(7-pyridin-2-yl- 0318:1)

imidazo[1,2-alpyridin-3-yl)-phenyl]-urea
110 1-(5-tert-Butyl-thiazol-2-yl)-3-{ 2-fluoro-4-[7-(2-methyl-pyridin- 501

4-yb)-imidazo[1,2-a]pyridin-3-yi]-phenyl }-urea (M+1)
111 I-{5-tert-Butyl-thiazol-2-yl}-3~{4-[7-(2-methyl-pyridin-4-yl)- 483
imidazo{ 1,2-a]pyridin-3-yl]-phenyl }-urea (M+1)
1-(5-tert-Butyl-thiazol-2-y1)-3-(2-fluoro-4-{ 7-{4-(4-methyl-
112 piperazine- 1-carbonyl}-phenylj-imidazo(1,2-alpyridin-3-yi }- 612
phenyl)-urea AL
113 1-(5-tert-Butyl-isoxazol-3-y1)-3-{4-[7-(2-diethylaminomethyl- 556

pyridin-4-yl)-imidazof1,2-a}pyridin-3-yl]-2-fluoro-phenyl }-urea | (M+1)
114 1-(5-tert-Butyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[ 1 ,2- 537

ajpyridin-3-yl)-2-trifluoromethyl-phenyl]-urea (M+1)

115 1-(5-tert-Butyl-thiazol-2-y1)-3-{4-[7-(2-methyl-pyridin-4-y1)- 497
imidazo[1,2-a]pyridin-3-y1]-benzyl }-urea (M+1)

116 1-(5-tert-Butyl-thiazol-2-y1)-3-{4-[7-(2-methyl-pyridin-4-yI)- 551
imidazo{1,2-a]pyridin-3-yl]-2-trifluoromethyl-phenyl } -urea (M+1)

117 1-(3-tert-Butyl-5-dimethylaminomethyl-phenyl)-3-[2-fluore-4- 537
(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-urea (M+1)

5
BExample 118

1—{5—tert-Butyl~2~(2~hydroxy-eihyl)—2H~pyrazol~3~yl}~3«{4—{7—(4~methanesu}fonyl—
phenyD-imidazol1,2-alpyridin-3-yl]-benzyl } -urea



A. Methanesulfonic acid 2-[3-tert-butyl-5-(3-(4-[7-(4-methanesulfonyl-phenyl)-
imidazo[1,2-a]pyridin-3-yl]-benzyl}-ureido)-pyrazol-1-yl]-ethyl ester In a round bottomed flask dissolve
1-[5-tert-butyl-2-(2-hydroxy-ethyl)-2H- pyrazol-3-yl]-3-
{4-[7-(4-methan®$UHEaPRISRENYI)-imidazo[1,2-a]pyridin-3-yl]-benzyl }- 5 ureaROTZU§2@:8e&628H0[) and
triethyl amine (0.48 mL, 10 equiv.) in DCM (20 mL) under N2. Add methanesulfonyl chloride (0.13 mL,
4.8 equiv.) dropwise and stir the reaction at room tem;?erature for 15 minutes. Load the crude reaction
directly onto silica gel and purify (EtOAc to 5% MeOR - DCM) to give a yellow solid (0.22 g, 97%). MS
(ES), m/z 665 (M+l). 10 B. 1-[5-tert-Butyl-2-(2-morpholin-4-yl-ethyl)-2H-pyrazol-3-yl]-3- { 4-[7-(4-
methanesulfonyl-phenyl)-imidazo [1,2-a]pyridin-3-ylj-bgnzyl }-urea In a round bottomed flask, dissolve
methanesulfonic acid 2-[3-tert-butyl-5-(3{4- s
[7-(4-methanesulfonyl-phenyl)-imidazoﬁﬁ@ﬂ@?ﬂ/l]-
(75 mg, 0.11 mmol) in DMF (2 mL). Add?norpholine (0.1 0rq) and heat the reactionto 70 C
overnight under NZ. Dilute the reaction with EtOAc then wash ater, | N NaOH, and saturated
aqueous saturated sodium chloride. Dry the organics om&ﬂum sulfate, filter, and concentrate.
Purify the compound on a silica gel column (EtOAc to 5% M : DCM to 10% 2 M NH3 in MeOH :
DCM) to give a 20 pale yellow solid (46 mg, 62%). MS (ES), rn/z/656 (M+1). Prepare the following
according to procedures similar to Example 119: Physical Ex. Cgmpound Name Data MS (ES), m/z)
1-[5-tert-Butyl-2-(2-piperidin-1-yl-eth I)-2H-pyrazo|-3-y|]l-§3 120
{4-[7-(4-methaﬁ’eéﬁﬁ’égmrﬁﬁéﬁﬂgﬂ)[ﬁﬁéﬁ%&{tﬁz@éﬁ&%ﬁdrﬁl- sl B Rsmasel-Brda-Ekhifple 121 25
1-[4-(7-Pyridin{4-pdtnidezoidn 2t phayidinn3alaphenyidiiartsfiypremseinirphenyl)- urea WO

2006/091671 PCT/”ﬁ%&Q@ /tgg %%Q%oﬁ%gound in a manner analogous to Example 1 from 4-[7-(4- ¢

yl }-ureido)-pyrazol-I- 15 yl]-ethyl ester

5 methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl}-benzylamine and {S—tert-butyiw?.i
[2-(tert-butyl-dimethyl-silanyloxy)-eth y1J-2H-pyrazol-3-yl }-carbamic acid 2,2,2-
trichloro-ethyl ester. MS (ES), m/z 701 (M+1).

B. I-{5-tert-Butyl-2-(2-hydroxy-ethyl)-2H-pyrazol-3-yl]-3-{4-[7-(4-methanesulfonyl-

10 phenyl)-imidazof1,2-a}pyridin-3-yl]-benzyl }-urea
In a round bottomed flask dissolve 1-{5-tert-butyl-2-[2-(tert-butyl-dimethy)-

silanyloxy)-ethyi]-2H-pyrazol-3-yl }-3-{4-[7-(4-methanesulfonyl-phenyl)-imidazo[ 1,2-

alpynidin-3-yl}-benzyl}-urea (0.26 g, 0.37 mmol) in THF (5 mL) under N, Add TBAT

(0.41 mL of a 1M solution in THF, 1.1 equiv.) via syringe and stir the reaction at room
15  temperature for 20 minutes. Load the reaction directly onto a silica column and purify

(EtOAc to 5% MeOH : DCM to 10% 2 M NH; in MeOH : DCM) to give a pale yellow

solid (0.168 g, 77%). MS (ES), m/z 587 (M+1).

' Example 119
20 I-[5-tert-Butyl-2-(2-morpholin-4-yl-ethyl)-2H-pyrazol-3-y1]-3-{4-[ 7-(4-methanesulfonyl-
phenyl)-irmidazo[1,2-alpyridin-3-yl]-benzyl } -urea



OFF NF N H~N A.4-{[3-(3-Trifluoromethylphenyl)-ureido]-phenyl }-boronic acid Charge a 100 mL
round bottom flask equipped with a septum, N2 needle, and magnetic stirrer with
(4-aminophenyNH8PROEH hydrochloride salt (2.46 g, 14.2 mmol), di 5 isoBFIifsieR0sakine (3.6 g,
4.7 mL, 28.4 mmol), CH2CI2 (dry) (40 mL), DMSO (2 mL). Deoxygenate the reaction with N2 for 4
minutes, and add a solution of 3- trifluoromethylphenyl-isocyanate (15.7 mg, 0.012 mL, 0.084 mmol) in
(17 mL) at room temperature. Stir the mixture for 24 ti6urs. Evaporate the mixture under reduced
pressure to a tan solid 7.6 g that and use directly in next reaction MS (ES), m/z 324 10 (M+1). B.
1I)-Hrg Charge a 100 mL
e

1-[4-(7-Chloro-ini alnyridin-3-yl)- thyl-
ro[mél bottoor;of as%ﬁ%é%@v@%%%%%ﬁ%%@@n%%%I[l%ﬁi ?%%gié e%%égﬁ%” i&stirrer,temperature

controlled heatintdarehiid-alfai (b ifteor bthiidhinytpankeidpstiohyiidporonic acid (6.10 g, 18.8
mmol), 7-chloro-3- i0%'&%@@@%&0&@&Mlp&%@Jl%@lgESléﬁLBm?DZ—@@R%%gg%ﬁéh%?ﬁ0'5 mmol),

DMF (70 mL), EtOH (12 mL). Deoxygenate the mixture with N2, and add Pd( 417 mg). Heat
the mixture to PHEEEPIE hindfsl PéupsHienesstimy inksedidwisdezol S layidnd - vHbeaeyl b minutes.

Filter the splids:e (Disg0b/e4heoyarinReusainia:Qbi2Ek and Richyanatesraphsingsi02 eluting
with a gradient of 09 éo 8% of ZH]ll}g) NYI in Me@H wi hihe balance CH2CI2, Slurry the semi-pure
product in McOM7 G AT REHHSAY ARRHES ok i ST HioPS cans g RracsigRAbw solid.
Vacuum oven drgithiengeliekice gore sheititlescdropdurc 88 encAdtlidienalyrradugidd fighis obtained
from concentration of filtrate, MS nlz.431 (M+1). 25.C. 1- -yl-imidazo

-~ fy (BtOAC Wk MiEAAL (ML) 25 54‘-%2-%%.?56 '
I,2-a]pyrld|n-3-%{1pﬁenyﬂ-‘%-@-fn?luoromefﬁyﬁqf)he‘f’\yﬁ-urea(\)véo bo6ragRe7 1P IS0 867006253
-90 Load in a 3A3L(Epitim capped vial the following: small magnetic stir bar, 1-[4- (7-chloro-imidazo[
1,2-a]pyrigin-3-yl)-phenyl]-3-(3-trifluoromethyl-phenyl)-urea (250

B. 1-[5-tert-Butyl-2-(2-morpholin-4-yl-ethyl)-2H-pyrazol-3-y1]-3-{4-{7-(4-
methanesuifonyl-phenyl)-imidazo{1,2-ajpyridin-3-yi]-benzyl }-urea
In a round bottomed flask, dissolve methanesulfonic acid 2-[3-tert-butyl-5-(3-{4-
[7-(4-methanesulfonyl-phenyl)-imidazo{1,2-alpyridin-3-yl}-benzyl }-ureido)-pyrazol-1-
15 ylJ-ethyl ester (75 mg, 0.11 mmol) in DMF (2 mL). Add morpholine (0.1 mL, 10 eq) and
heat the reaction to 70 °C overnight under N2. Dilute the reaction with BtOAc then wash
with water, | N NaOH, and saturated aqueous saturated sodium chloride. Dry the
organics over magnesium sulfate, filter, and concentrate. Purify the compound on a silica
gel column (EtOAc to 5% MeOH : DCM to 10% 2 M NH; in MeOH : DCM) to give a
20 pale yellow solid (46 mg, 62%). MS (ES), m/z 656 (M+1).

Prepare the following according to procedures similar to Exampie 119:

Physical
Data

MS (ES),
{m/z)

Ex. Compound Name

* 1-[5-tert-Butyl-2-(2-piperidin-1-yl-ethyl)-2H-pyrazol-3-yl)-3-
120 | {4-[7-(4-methanesulfonyl-phenyl}-imidazo[1,2-alpyridin-3-yl}- | 654 (M+1)
benzyl }-urea

Example 121
25 1-[4-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-3-(3-trifluoromethyl-phenyl)-

urca



mg, 0.58 mmol), 4-pyridyl boronic acid (77.4 mg, 0.63 mmols, 1.1 Eq), S-phos (236 mg), Pd(OAc)2
(60 mg), K3P04 (237 mg, 1.12 mmol), 1,4-dioxane: H20 2:1. Heat the reaction 5 to 50 C for 24 hours,
cool and purify with a Varian SCX(r) (10 g) column that is pre- washed with water and methanol, and
elute the prod ¥EPAM2MNH3 in methanol. Evaporate the product containf$g#atitsf8s3ftier reduced
pressure and take up into CH2C12 and chromatograph using Si02 eluting with a gradient of 0% to
10% of 2 M NH3 in MeOH with the balance CH2CI2, Evaporate the fractions containing the product
under 10 reduced pressure, then vacuum oven dry at'40 C to give the title compound as a yellow solid
61.8 mg (22.5%). MS (ES), m/z 474 (M+1). Prepare the following according to procedures similar to
Example 121C: Physical Data Ex. Compound Name MS(ES), (mnjz) 122
1-{4-[7-(4-Dimethylaminomethyl-phenyl)-imjdazo a Q;Aﬁdin-B-yl}L— »30 phenyl -3-(3-trifluorometh I-
hen l)-urea (M+1) 123 1-{4-[7-(6-Methoxy-pydi I)Jiimiq2-a]pyridin-3-yl]-phenyl}-3- =+l)
(3-trifluoromethyl- hen i -urea Example 124 1 :

1-{4-[7-(6-Methoxy-pyridin-3-yl)-imida ,2-a]pyridin-3-yl]-benzyl }-3-(3- trifluoromethyl-phenyl)-urea
FHF H/ d1 N "0 A. 1-[4-(7-Chlorg-igidazo [

1,2-a]pyridin-3-y?[)-benzyl -3-(3-trifluoromethyl-phenyl)-urea Charge a 50 mL flask equipped with a
magnetic stir Baf- U3 AR armetbsrhon B bussiirTRhea W -pRRRiAsAithe (720 mg, 2.79 mmol),
di-isopropy! ethitha@ine (728 MEnd¥e:300RAATIRCTHH S 20064006283 19, LReFRdmHeti3. 6 nimol),
and T11F (28 sr{i”_ 'rE)lethxg&Egﬁigggih(e\rlivymayrgﬁi%nagig ggd%)chlon'de salt (2.46 g, 14.2 mmol), di-

5  isopropyl ethyl amine (3.6 g, 4.7 mL, 28.4 mmol), CHxCh (dry) (40 mL), DMSO (2 mL).

Deoxygenate the reaction with N, for 4 minutes, and add a solution of 3-
trifluoromethylphenyl-isocyanate (15.7 mg, 0.012 mlL, 0.084 mmol) in (}7 mL) at room
temperature. Stir the mixture for 24 hours. Evaporate the mixture under reduced

pressure to a tan solid 7.6 g that and use directly in next reaction MS (ES), m/z 324

10 (M+1).

B. I-{4-(7-Chloro-imidazo[1,2-a]pyridin-3-yl)-phenyl]-3-(3-trifluoromethyl-phenyl)-urea
Charge a 100 mL round bottom flask equipped with: septum, N, atmosphere,

condenser, magnetic stirrer,temperature controlled heating mantle 4-{[3-(3-

15  tifluormethylphenyl)-ureido}-phenyl }-boronic acid (6.10 g, 18.8 mmol), 7-chloro-3-
iodo-imidazo{1,2-ajpyridine (5.0 g, 18. mmol), Cs,CO3 (13.19 g, 40.5 minol), DMF (70
mL), EtOH (12 ml). Deoxygenate the mixture with N, and add Pd(PPhy)s (417 mg).
Heat the mixture to 70 °C for 18 hours. Pour the reaction into cold water (400 mL) and
mix for 15 minutes. Filter the solids off. Dissolve the crude product into CH,Cl, and

20 chromatograph using SiO; eluting with a gradient of 0% to 8% of 2 M NH; in MeOH
with the balance CH;Cly, Slurry the semi-pure product in MeOH/ CH,Cl; and then
triturate with a minimal amount of hexane to give a yellow solid. Vacuum oven dry the
solid to give the title compound 3.38 g. Additional product (1.0 g) is obtained from
concentration of filtrate. MS (ES), m/z 431 (M+1).

25
C. 1-[4-(7-Pyndmn-4-yl-imidazo[1,2-alpyridin-3-yl)-phenyi}-3-(3-trifluoromethyl-
phenyl)-urea



trifluoromethylphenyl-isocyanate (1.04 g, 0.77 mL, 5.6 mmol) via syringe. Mix the reaction at room
temperature for 24 hours. Evaporate the reaction in vacuo, and chromatograph the residue using Si02
eluting with a 'gYé@iIReAE/BY1$34 to 15% of 2 M NH3 5 in McOH with the balancEE Vs MR8 orate the
fractions containing the product under reduced pressure, and vacuum oven dry the resulting ivory
solid at 40 C to give the title compound 6?_4 mg (5202%). MS(FS), n z/7 445.3 (M+I B.
1-{4-[7-(6-Methoxy-pyridin-3-yl)-imidazo[1,2-a]pyridiA-3-yl]-benzyl}-3-(3- 10 :
trifluoromethyl-phenyl)-urea Load a 5 mL septum capped vial with the following: small magnetic stir

bar, 1-[4- (7-ch|oro-i|ﬂ'5 gzo%?zg}a)t]r’gnriguigi-%@i?g%%mé%ﬁé%j% ?5%@?@:(" e@g%})i)ua@?_&ps mg, 0.46

mmol), 6-methoxy-pyri -3 c aci 1 mmols,
dicyclohexylpHdspkirmintdaztithStadpoyridin-3uibtrhepyl 23 -G uPi@yPrismg)ras €304 (218 mg,
1.03 mmol), di%?@.%éﬂ&o?%ﬁﬂi&?} RARORYOEIRt DEECRGIPRWER, NP délgﬁzﬁstﬁ’_).ﬁ@& for 24

ur in [ 2 (35 mL) a it

hours. Cool the mixture and po 0 a separatory funnél containing CH2 nd H20 (2

mL). Extract tH'©4se (Shrtle Kep Gate3 i mtthr 1ednped) phdsdirensifRe ibsiden thnrrestoT)2 and a
small amagint ef seataae 2k leirheodestig oty finseouen 508 Laman At GHA2CI2 and air
dry. Vacuum oven dry 20 the solid at 40 C to gjve the title compaund.in 56 % yield: MS(ES), m/z 518
(et Prepard RO HE S R LT RPN ST TIRE05BH ical Data
Compound NaieephtBEEE) proth)cdi2 Grling 4rfétiphDindetrythnid pnaettid plaaald)vpiidazo] 1,2 544
(M+1) a] ridin-3- 1lzbenz 1}-3-(3-trifluarometh.l--henyl)-urea Example 1 . o
onert By P SRR MO S R RRIRE E0 2T t0g of 2 vne
a]pyridin-3-yl]-pHda0i urish e d2006/0816121 PGIwS 230610062 66 t=0En lthepidudt under.

10 reduced pressure, then vacuum oven dry at 40 °C to give the title compound as a yellow

solid 61.8 mg (22.5%). MS (ES), m/z 474 (M+1). '

Prepare the following according to procedures similar to Example 121C:

Physical

Data

Ex. Compound Name MS
ES),

' (m/z)

122 |, 1-{4-[7-(4-Dimethylaminomethyl-phenyl)-imidazof1,2-alpyridin-3-yl}- | 530
phenyl}-3-(3-trifluvoromethyl-phenyl)-urea (M+1)

123 | 1-{4-[7-(6-Methoxy-pyridin-3-yl)-imidazo[1,2-a}pyridin-3-yl]-phenyl }-3-| - 504
(3-trifluoromethyl-phenyl)-urea . (M+1)

Example 124
15 1-{4-[7-(6-Methoxy-pyridin-3-yl)-imidazo{ 1,2-a]pyridin-3-yl]-benzyl }-3-(3-

influoromethyl-phenyl)-urea

H/[z FF
-0 @Z
)/

A. 1-{4-(7-Chloro-imidazo{1,2-alpyridin-3-yl)-benzyl}-3-(3-trifluoromethyl-phenyl)}-urea
Charge a 50 mL flask equipped with a magnetic stir bar, 4-(7-chloro-imidazo{1,2-

—

\_
0

20 alpyridin-3-yl}-benzylamine (720 mg, 2.79 mmol), di-isopropyl ethyl amine (723 mg,



H To a round bottomed flask, add 1-(4-bromo-phenyl)-3-(5-tert-butyl-2H-pyrazol-3- yl)-urea (0.41 g,
1.2 mmol), tricyclohexylphosphine (24 mg, 0.07 equiv.), potassium acetate (0.36 g, 3 equiv.),
bis(pinacolato)diboron (0.34 g, 1.1 equiv.) and DMSO (5 mL). 5 Deoxygenate this mixture thoroughly
with N2 then adM@ri8fenerizdylideneacetone)-di- palladium (0) (33 mg, 0.03 eftRl/F26/046288to 100 C
overnight. Dilute the reaction with EtOAc and wash with water then saturated aqueous saturated
sodium chloride. Pass the organic layer thru a Celite(r) plug then dry over magnesium sulfate, filter
and concentrate to a residue (0.72 g). MS (ES), m/2°385.4 (M+1) is present. Add to this residue
3-iodo-7 10 (4-methanesulfonyl-phenyl)-imidazo[1,2-a]pgridine (0.25 g, 0.62 mmol), potassium

carbonate (0.2 1 mol dio>{<iaﬂ%:g mL), and water (5 mL oxygenate this mixture
thoroughly with&@zrﬂ']%%géﬁn cﬁ@h%ro-bls(%g%t%nblagﬁ%ep%e &a gf&%ﬁﬁ a(ﬁ/‘?ffg 5r"ng, 0.03 equiv.) and
reflux the reacticirotenaiyhiphenddri dRy Cardddidacltiie mactiomivclininegsmged Minmhén acetone and

filter to remove nslyles . GREEOUALE e RIS IASHRUIEY B aliGe POl il Hex : EtOAC to
1:2 Hex : EtOAc to EtOAc to 5% MeOH : DCM) to give crude product. Triturate from DCM to give a

pale yellow sofErqOasgaph1Bosysides nsigy, Fifke shongrdith Fgagiont ohd Tolowify Bt éiHg to
procedures SimHla{dorExMREIe Jefice 0y5ied). EXaforiPay RAdNBRI MG the)plddict under
1-{2-Fluoro-4-[7-(4-methanesulfonyl-phenyl)-imidazo[1,2-ajpyridin-3- 569 yl|- hen [}-3-(3-trifluorometh
I-hen I)-urea (VF: zfse%fé%f}t%:t%?ﬂée&w%axa&&r%%zgﬁsféf}egdi‘rmarmhéﬁ-&r@iHmw.ta@gﬂe
imidazo[1,2-a] diig@nyjt deeinyll-(readM NI (ERY n/z 445.3 (M+1).
1-(5-tert-Butyl-isoxazol-3-yl)-3-{2-fluoro-4-[7-(2-methyl-pyridin-4-yl)- 485 imidazo[l,2-a]'din-3- i]- hen
I}-urea methane sulfonate (M+1) 130 1-(5-tert-Butyl-isoxazol-3-yl)-3-[2-fluoro-4-(7-pyridin-4-yl- 471
imidazo[1,2-a]Bidin{3-J)-tfe MBthrepn gin-134)-imidazo[ 1,2-alpyridin-3-yl}-benzyl }-3-(3-
1-(5-tert-§ytyl-{§%g§%§%}p %iﬁﬁ'}’ -4-(7-pyridin-4-yl- 485 WO 2006/091671 PCT/US2006/006283
)-

-93 imidazo[1,2-a]pyridin- é/ enzyl]-urea (M+1)
Load a 5 mL septum capped vial with the following: small magnetic stir bar, 1-[4-

(7-chloro-imidazo(1,2-a]pyridin-3~yl)-benzyl]-3-(3-trifluoromethyl-phenyl)-urea (208
mg, 0.46 mmol), 6-methoxy-pyridin-3-yl boronic acid (0.51 mmols, 1.1 Eq), 2-
dicyclohex ylphosphino-2°,6’-dimethoxy-1,1’-biphenyl (23.6 mg), PA(OAc); (5 mg),

15 K3PO4 (218 mg, 1.03 mmol), dioxane:H,O 2:1 (3 mL). Deoxygenate the reaction with
N2 and heat to 40 °C for 24 hours. Cool the mixture aﬂd pour into a separatory funnel
containing CH,Cl; (45 mL) and H,O (2 mi). Extract the CHyCl; and evaporate under
reduced pressure. Mix the residue with CH,Cl; and a small amount of acetone. Filter the
resulting solid and rinse with a small amount of CH,Cl, and airdry. Vacuum oven dry

20 the solid at 40 °C to give the title compound in 56 % yield: MS(ES), m/z 518 (M+1).

Prepare the following according to procedures similar to to Example 124B:

Physical Data
Ex. Compound Name MS(ES),
. (m/z)
125 1-{4-[7-(4-Dimethylaminomethyl-phenyl}-imidazof1,2- 544 (M+1)
alpyridin-3-ylj-benzyl } -3-(3-trifluoromethyl-phenyl)-urea

Example 126
25 1-(5-tert-Butyl-2H-pyrazol-3-y1)-3-{4-[ 7-(4-methanesulfonyl-phenyl)-imidazo[1,2-
aJpyridin-3-yl]-phenyl }-urea



132 1-(5-tert-Butyl-isoxazol-3-yl)-3-{2-fluoro-4-[7-(4-methanesulfonyl- 562 hen l)-imidazo[1,2-a]
ridin-3-yl]-benzyl}-urea (M+1) 133 1-(5-tert-Butyl-isoxazol-3-yl)-3-{2-fluoro-4-[7-(4-methanesulfonyl-
548 hen I)-imid¥23HeLHEPHdin-3-yI]- henyt}-urea (M+1) 134 PCT/US2006/006283
4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-3-fluoro-phenyl}- 601 imidazo[1,2-a] yridrn-7-
1)-N,N-bis-(2-h drox -eth 1)-benzamide (M+1) 135
1-(5-tert-ButyI-isoxaz'oI-S-yI)-B-[Z-fIuoro-4-(7-pyridin3%-§/l- 471 imidazo[l,2-a]pyridin 3-yi)-phenyl]-urea
methane sulfonate (M+1) 136 1-(5-tert-Butyl-isoxazol-3-yl)-3-[2-fluoro-4-(7-pyridin-2-yl- 471
imidazo[1,2-a] ridin-3- 1 - hen I]-urea (M+1) 137 y
1-(5-tert-Butyl-isoxazol-3-yl)-3-[3-f|u_qﬁb:@;pg’lm -yl- 471 imidazoll,2-a] ridin-3-yl)-phenyl)-urea
trifluoroacetate (M+l) 138 1-(5-tert-Bigy -{2-fluoro-4-[7-(3-fluoro-pyridin-4-yl)- 489
imidazo[1,2-a] yridin-3- l]-hen I}-urea (M+1) 139 J{ HN-N
1-(5-tert-Butyl-isoxazol-3-yl)-3-{2-fluoro-4-[7-(2- |sopropyl-pyr - 1)-imidazo[1,2-aJ yridin-3-
1]-hen l}-urea (M+i) 140 1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(2-ethyl-pyridin-4-yl)- 499 inidazo[1,2-a]
ridin-3- 13-2-fluoro- ha&f & qyykhh, egiq:@yd flask, add 1~ ébromouphenyl) 3-(5-tert-butyl-2H-pyrazol-3-

1-(5-tert- Butylygaxaxqbaiyﬁ BA a0y QrtricidRe Ry @rlﬂm(&m@?ﬂﬁmglo 612qd93, otassmm

yl-propyl)-1,2- d| |d|n 4- ,% ndjld zot[’?ai# |d|n 3 hen 1)-urea (M+1
1-(5-tert- Butyla% 3{ OreAY, Enlid&58 1)23311 M—‘%Q S en 1j-urea
(M+1) E)c"am[ﬂEdﬂ&M&-t&ﬁaBﬁMﬂSﬁﬁﬁthfW)tB%@{{ﬂn[Qd(ﬁ___\___ yiaylidenpsepyhepitidin-4-y1]-
imidazo[ 1,2-a]pyrigin- 3 quo hen l\g
1-(5-tert-Bu tyllllg%xg um | )}% ?)%)26%% eat t %é);/lf)é p%?mwﬁ)ﬂute the reaction with
imidazo[1,2- awwuﬁﬂiwaaﬂ}ﬂmﬂrmﬁhemybmamtﬂeqp&masmrehﬁtgs&nimeemﬂeﬁ Fasildticto Example:
99.LCMS (ES() gagljg }gj%li' tﬂr alt),’eil‘te® plug then dry over magnesium sulfate, filter and concentrate
to aresidue (0.72 g). MS (ES), m/z 385.4 (M+1) is present. Add to this residue 3-iodo-7-
10 (4-methanesulfonyl-phenyl)-imidazo[1,2-a]pyridine (0.25 g, 0.62 mmol), potassium -
carbonate {0.26 g, 1.86 mmol), dioxane (10 mL}), and water (5 mL). Deoxygenate this -
mixture thoroughly with N, then add dichloro-bis(triphenylphosphine) palladium (I) (13
mg, 0.03 equiv.) and reflux the reaction overnight under N». Concentrate the reaction to
dryness and slusry in acetone and filter to remove insolubles. Concentrate the filtrate
15  then purify by silica column (1:1 Hex : EtOAc to 1:2 Hex : BtOAc to FtOAc to 5%
MeOH : DCM) to give crude product. Triturate from DCM to give a pale yeliow solid
(0.059 g, 18%). MS (ES), m/z 529 (M+1). '

Prepare the following according to procedures similar to Example 126:

Physical
Ex. Data
Compound Name MS(ES),
(m/z)
127 | 1-{2-Fluoro-4-[7-(4-methanesutfonyl-phenyl)-imidazo{1,2-alpyridin-3-| 569
yl]-phenyl}-3-(3-trifluoromethyl-phenyl)-urea (M+1)
128 1-(5-tert-Butyl-isoxazol-3-y1)-3-[2,6-difluoro-4-( 7-pyridin-4-yl- 489
imidazo[l,2-a]pyridin-3-yl)-phenylj-urea (M+1)
12¢ |1-(5-tert-Butyl-isoxazol-3-yl)-3-{2-fluoro-4-{7-(2-methyl-pyridin-4-yl)-| 485
imidazo[1,2-alpyridin-3-yi}-phenyl }-urea methane suifonate (M+1)
130 1-(5-tert-Butyl-isoxazol-3-y1)-3-[2-fluoro-4-(7-pyridin-4-yl- 471
imidazo[1,2-a]pyridin-3-yl)-phenyl]-urea (M+1)
131 1-(5-tert-Butyl-isoxazol-3-y1)-3-[2-fluoro-4~(7-pyridin-4-yl- 485




WO 2006/091671 PCTIUS2006/006283 -94 B.
1-(5-tert-Butyl-isoxazol-3-yl)-3-(2-fluoro-4-{7-[2-(3-0xo-propyl)-pyridin-4-yl]- imidazo[1,2-a]pyridin-3-yl
}-phenyl)-urea hydrochloride Slurry
1-(5-tert-butyl-iSHREIIIAL3-(4-{7-[2-(3,3-diethoxy-propyl)-pyridin-4- PCT/US2006/006283
yl]-imidazo[1,2-a]pyridin-3-yl}-2-fluoro-phenyl)-urea (1 g, 1.7 mmol) in ethyl acetate 5 (35 mL). Add
aqueous 1 N HC1(3.3 mL, 2 equiv.) and stir at room temperature.. After 1.5 hours, concentrate to
dryness to give an orange solid (0.98 g, 105%). MS#8S), nzlz 527 (M+1). C.
1-(5-tert-Butyl-isoxazol-3-yl)-3-(4-{7-[2-(3-diethylamino-propyl)-pyridin-4-yl]- 10
imidazo[1,2-a}pyridin-3-y1}-2-fluoro-phenyl)-urea Dissolve
1-(5-tert-butylfisoxazol- 3-yl)-3- 2 ﬂ%&@?@ﬁv?[zim% érﬂ@;ﬂ;ﬁzyl} -urea (M+1)
pyridin-4-yl]-in IS LNNIEE Al e | (oo NUIENA BN ISR i ic acid
(20 mL) undef r?i%%g en. de d@;@yj@nyﬁﬁ&ﬂﬁgm}pﬁ,%mvﬁp%ﬁm Qg@rmght at roqm;e;;jperature.
In the morning, add ECEIMRasRRRYBRRANTS (D138,0R 012 QaUNe haRkh a6 20 MINEES. At this
point add exc INEETE thylamine sagsiliroNRERID N -AbyAAIR-SePIPERaliy§-ueancentrate fqpdryness and
purify by silica Qﬁl (10%4Methanmys-leMiie-BeiaBiEe) R H1H: Bydeverse phase (25%
MeCN : 0.03 % HClin iniadercl 00% Medingg - DiluENpedirheaniaintgyiiasiensiath ethagetate then
wash with 1 N NaOH followgcday Batybies saitap o Sodiumrealangs idn. sha-organicsipyer| 20
MgSO04, filter and cohcentiaiiiegofive-ilefidalrash-(ha83 ardbitasa ydlitamesolid. [LEMS (ES), m/z
584.2 (M+1). Prepare the lo{bwin@acdtasdingde3pydehdinsosindilr-todiample 143:|PhyRica) Data EX.
Compound Name MIS(ES), (nv). li4didaA(&§-1r ButydliisGxd zqik8nylll-3:€2-fluoro-4-{7-[2-@4wmbrpholin-4-
598 (M+1) 1-rq4h)- Idin-4d{]rvdeofl;Baiahh-ByI)-3HEAfilenveb(7-pyridin4-yi- 471
1-(5-tert-Butykisoxazol-3-ylindq2:filiotedpiEi{n{3-12)2iRdAb wilta dridhetindeatain o) - prop IMsIN
din-4-yl}-imidazeft, 2-bfytédiB@dioiipazol-3-y Dy 3Harljene d-[7-(3-fluoro-pyridin-4-yl)- | 489

1-(5-tert-Butykisoxazol-3-yl)-3-[2- fiﬁéﬁ@%ﬁ@ﬂfﬁ@ﬁ%@oﬁzﬁ&ﬂﬁ)—uﬁa M+1)
ethylamino)-progsg]-pyrditrahhtiniense %ﬂ])p?rr{ +4 74 naemppyl-pyridin4- | 513

Y ) W rl-pyd ;?}} yi}—mudagio[l 2-ajpynidin- —y)']} phegyi} u?';a (M+1)
140 1-(5-tert-Butyl-isoxazol-3-yl)-3- {4-[7-(2-ethyl-pyridin-4-y1)- 499

imidazof1,2-alpyridin-3-yl}-2-fluoro-phenyl }-urea M+1)

1-(5-tert-Butyl-isoxazol-3-yi)-3-(2-fluoro-4-{ 7-[2-0x0-1-(3-piperidin-1-

141 | yl-propyl)-1,2-dihydro-pyridin-4-yl}-imidazo[1,2-a)pyridin-3-yl }- 612
(M+1)
phenyl}-urea
142 I-(5-tert-Butyl-isothiazol-3-yl}-3-[2-fluoro-4-(7-pyridin-4-yl- 487
imidazo[1,2-a]pyridin-3-yl)-phenyl]-urea (M+1)

Example 143
I-(5-tert-Butyl-isoxazol-3-y1)}-3-(4-{ 7-[2-(3-diethylamino-propyl)-pyridin-4-yl]-
imidazof1 2~a]pyridin—3—yi }-2-fluoro-phenyl)-urea

g%g

A. 1-(S-tert-Butyl-isoxazol-3-y1)-3-(4-{7-[2-(3,3-diethox y-propyl)-pyridin-4-yl]-
imidazo[1,2-alpyridin-3-yl}-2-fluoro-phenyl)-urea
Prepare according to procedures similar to Example 99. LCMS (ES), m/z 601
(M+1).
10



henyl]-urea WO 2006/091671 PCT/US2006/006283 -95 Example 147
1-(4-{7-[2-(2-Amino-propyl)-pyridin-4-yl]-Imidazo[1,2-a]pyridin-3-yl}-2-fluoro-
phenyI)-3-(5-terwglﬁé}lﬁgégagol-&yl)-urea dihydrochloride N N _/\ cl rl CI FPRHPRU§64006283
{2-[4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-3-fluoro-phenyl}-imidazo[1,2-
a]pyridin-7-y|)-pyridin-2-y|]-1-methyl-ethyl}-carbamic_ggjd tert-butyl ester Prepare according to
procedures similar to Example 99 from {2-[4-(3-iodo-
imidazo[1,2-a]pyridin-7-yl)-pyridin-2-yl]-1-methyl-ethyl}-carbamic acid tert-butyl ester. MS (FS), m/z

628 (M+1). 10 B, %:(&:tér?_ﬁafﬁf_;é&ga@mt ﬂ)(%{%&'&:ﬂ:ﬁim@%@&@ﬁ?ﬂﬁgw‘%ﬁﬁg -2-fluoro-

phenyl)-3-(5-tert-butyl-isoxazol-3-yl)-urea dihydrochloride Prepare accordingto proc ures similar to

108 E. LCMS (ig§azsiz.Bzdoymidin)3-18 Bhenvptaryigydrochloride
& [4-(3-(413-(5 tert Belubipoxazebiseidebi3sihipdnensl B draRtk Zoropyl) pyridin-4-

a}pyridin-7-yl)-b nzqyl]-l—m%ethyl piperazine N /F N N NN Prepare according to procedures similar to

preparation of 4@ A0 S, 5ajt@ﬁ.1_ 3-yl}-2-fluoro-phenyl)-urea (1 g, 1.7 mmol) in ethyl acetate

butyl-isoxagol-33¢lmileida} eileone-pNEHGI B3 iz ol batva] pynidistraythbhenaaybrature, After
piperazine-l-calibﬁ

lic acid tert-butyl ester. MS(ES), m/z 596 (Ml X 4 _
o o i s hesslisely Fhels Motk Mo SR LA S g, e

3-(3-trifluoromei®y/Adhdhyl)-urea WO 2006/091671 PCT/US20061006283 -96 N F

C. 1—(S—tert—Butyl—isoxazo}—}yl)-?a~(4-{7~[2~(é~diethylamino—propyi)npyﬁdin~4—y1]-—
10 imidazo[1,2-a]pyridin-3-y1}-2-fluoro-phenyl)-urea
Dissolve 1f(Sntert-butybisoxazol-3~yl)*3—(2-ﬂuoro—4-{7-[2—(3~ox0-propy1)'-
pyridin-4-yl]-imidazo[1,2-a)pyridin-3-yl}-phenyl)-urea hydrochloride (0.5 g, 0.89 mmol)
in acetic acid (20 ml.) under nitrogen. Add diethylamine (0.46 mL, 5 equiv.) and stir
overnight at room temperature. In the moming, add sodium triacetoxyborohydride (0.38
15 g, 2equiv.) and stir 20 minutes. At this point add excess diethylamine and stir overnight -
at room temperature. Concentrate to dryness and purify by silica gel (10% Methano! :
'DCM) to give impure product. Purify by reverse phase ( 25% MeCN : 0.03 % HClin
water > 100% MeCN). Dilute product containing fractions with ethyl acetate then wash
with 1 N NaOH followed by aqueous saturated sodium chloride. Dry the organics over
20 MgSQ,, filter and concentrate to give the freebase (0.083 g, 16%) as a yellow solid.
LCMS (ES), m/z 584.2 (M+1).

Prepare the following according to procedures similar to Example 143:

Physical Data
Ex. Compound Name MS(ES),
_ {m/z) .
144 |1-(5-tert-Butyl-isoxazol-3-yl)-3-(2-fluoro-4-{7-{2-(3-morpholin-4-| 598 (M+1)
yl-propyl)-pyridin-4-yl}-imidazof1,2-aJpyridin-3~yl }-phenyl)-urea
1-(5-tert-Butyl-isoxazol-3-yl)-3-[2-fluoro-4-(7-{ 2-[3-(2,2,2-
trifluoro-ethylamino)-propyl}-pyridin-4-yi }-imidazo[1,2-alpyridin-} 610 (M-+1)
3-y1)-phenyl]-urea
1-(5-tert-Butyl-isoxazol-3-y1)-3~[2-fluoro-4-(7-{ 2-[3-(2-hydroxy-
146 | ethylamino)-propyl]-pyridin-4-yl}-imidazo[1,2-alpyridin-3-yl)- | 572 (M+1)
phenyll-urea

145




A.(4-{ 7-[6-(4-Methyl-piperazin-I-yl)-pyridin-3-yl]-imidazo[1,2-a]pyridin-3-yl }-bepzyl)- carbamic acid
tert-butyl ester Dis olve t4-[7-(6-f horn-pyridin-3-yil-imidazn[1,2-a]pyndin-3-yl]-benzyll- 5 carbantic acid
tert-butyl ester (0.500 g, 1.19 mmol, 1.0 eq.) and N-methyl piperazine 0.53 mL, 4.78 mmol, 4.0 eq.) in
DMSO (20 mL)wAdu&2863 (0.330 g, 2.0 eq.). Stir the reaction mixture at SecE/osmusightsPour the
mixture into 20 mL of ice. Filter the solid, and purify by silica gel chromatography with a 0-5%
McOH/DCM gradient to give the title compound 0.408 g (0.82 mmol, 70%) as a slightly yellow solid.
Use the solid 10 directly in the reaction B below: MS{S), nn/z 499 (M+1). B. 1-(4-{
7-[6-(4-Methyl-piperazin-1-yl)-pyridin-3-yl]-imidazo[1,2-a]pyridin-3-yl }-
benzyl)-3-(3-trifluoromethyl-phenyl)-urea Prepare accordéifrﬁ to procedures similar to Example 105.
MS(ES), nr/z 586 15 (M+1). Prepare the followi g to procedures similar to Example 149:

Physical Data Ex lmwmmﬂv@@ﬁayrf%w@]—hmdazo[i 2- a]pyndm 3-y1}-2-fluoro-
1-{4-[7-(6-Morpholin-4-yl-pyr d|n- Y m|d ﬁr %g dé] 573 ( % 1] benz [}-3- 3-trifluorometh
- hen I)-urea 151 1-{4-[7-(6:DH mlno D gﬂ \’l’ga"%?l ‘iﬁ%?ﬁ' 817 (M+1) 3-yl- '
henyl}-3-(3-trifluoromethyl- henyl)- urea 1-{4-[7-(642~pyrrolidin-1-ylethylamino)-pyridin-3-yl) 152
imi idi i : l)-urea Example 153
zo[1,2- 20

097- N A-T Dissolve

Benzyl }-carbamic acid tert-butyl

ester (0 4% 9, Q&S%fﬁl@ &Qf@'i)té@t %(&M/ Mgga'iioﬁ—% :E/l) -ureido]-3-fluore-phenyl }-imidazof 1,2-

aJpyridin-7- y1)~pyndm~2~yi] 1-methyl-ethyl }-carbamic acid tert-butyl ester

Prepare according to procedures similar to Example 99 from {2-[4-(3-iodo-
imidazo[1,2-a]pyridin-7-y1)-pyridin-2-yl]-1-methyl-ethyl }-carbamic acid tert-butyl ester.
MS (E8), m/z 628 (M+1).

10
B. 1-(4-{7-[2-(2- Amino-propyl)-pyridin-4-yi]-imidazo[ 1,2-a]pyridin-3-yl } -2-fluoro-
phenyl)-3-(5-tert-butyl-isoxazol-3-yl)-urea dihydrochloride
Prepare according to procedures similar to 108 E. LCMS (ES), m/z 528 (M+1).
15 Example 148

4-{4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-yl}-ureido}-3-fluoro-phenyl }-imidazo[ [ ,2-
alpyridin-7-yl)-benzoyl]l-1-methyl piperazine

@ D\QNA [9*

Prepare according to procedures similar to preparation of 4-[4-(3-{4-[3-(5-tert-
20 butyl-isoxazol-3-yl)-ureido}-3-fluoro-phenyl }-imidazo[ 1,2-a]pyridin-7-yl)-benzoyl]-
piperazine-1-carboxylic acid tert-butyl ester. MS(ES), m/z 596 (M+1).

Example 149
1-(4-{7-[6-(4-Methyl-piperazin-1-yl)-pyridin-3-yl}-imidazo[ 1,2-a] pyridin-3-y1 }-benzyl)-
25 3-(3-trifluoromethyl-phenyl)-urea



18 mL). Add HCI (4A Min dioxane, 4 mL). Stir the mixture at room temperature 5 overnight. Evaporate
under vacuum and dissolve in DMSO (12 mL). Add triethyl amine (0.46 mL, 3.28 mmol, 4 eq.) and
(3-tert-butyl-isoX42 3N ETArbamic acid 2,2,2- trichloro-ethyl ester (0.130 g FEHVSHA06283 eq.). Stir
the reaction mixture at 80 C overnight under nitrogen. Pour the reaction mixture into 40 mL of ice.
Filter off the solid and purify by silica gel chromatogrg hy using a 0-5%0MeOH/DCM gradient to give
10 the title compound (0.328 g, 72% yield). MS(ES), fizz 552 (M+1) Prepare the following according to
procedures similar to Example 153: Physical Data Ex. Compound Name MS(ES), (rn/z) 154
1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(6-morpholin 4-yl-pytigan-3- 552 (M+1) I)-imidazo[1,2-a] ridin-3-
1]-benzyl}-urea Example 155 15 1-{ _ /™\ N
4-[7-(6-Methylamino-pyridin-3-yl)-imidazo[52-alpwidin-3-yl]-penzyl }-3-(3- trifluoromethyl-phenyl)-urea
N/NNFF NNF O Dissolve 1-{4-[7-(6-Morpholin-4-yl-pyrithr~3-yl)-imidazo[1,2-a]pyridin-3-yl]-

- benzyl }-3-(3-trifluoromethyl-phenyl)-urea (0.220 g, 0.435 mmol,y .eq.f' MSO (2 20 mL). Add
K2C030.120 g, 0.870 nunol, 2.0 eq.). Add piperazine (0.150 g, # ol, WO 2006/091671
PCTIUS2006/006283 -98 4.0 eq.). Stir the reaction mixture at 80 C rnight under nitrogen. Pour the

reaction mixtupe inter49-alnedi digr By | ' '%gg _ghyar aphy using

a 0-5%MeOH/DC(hI?/II%7_%%ient toﬂgﬁ‘/léﬁ?&%%ﬁelﬁ”m%%%%%%%ngg%g?%%moI, 72"%?2? e?ﬁsgll%jﬁhtly yellow

solid: MS(ES),W%%W@T%“E&&WE 156 1-(5-tert-Butyl-isoxazol-3-y1)-3-{

4-[7-(6-methoxy-pyridipisSei}- imigaeeFboteadgyidthnm 3. yilhenzyl Punearidin-3-yl]-benzyl}-

5  carbamic acid tert-butyl ester (0.500 g, 1.19 mmol, 1.0 eq.) and N-methyl piperaziné (
0.53 mL, 4.78 mmol, 4.0 eq.) in DMSO ( 20 mL). Add K»CO; (0.330 g, 2.0 eq.). Stir the

reaction mixture at 80 °C overnight. Pour the mixture into 20 mL of ice. Filter the solid, L

and purify by silica gel chromatography with a 0-5% MeOH/DCM gradient to give the
title compound 0.408 g (0.82 mmol, 70%) as a slightly yellow solid. Use the solid '
10 directly in the reaction B below: MS(ES), m/z 499 (M+1).

B. 1-(4-{7-[6-(4-Methyl-piperazin- L-yi}-pyridin-3-yl}-imidazof 1,2~alpyridin-3-y1 }-
benzyl)-3-(3-trifluoromethyl-phenyl)-urea
Prepare according to procedures similar to Example 105. MS(ES), m/z 586
15 (M+1).

Prepare the following according to procedures similar to Example 149:

Physical Data
Ex. Compound Name MS(ES),
(m/z)
150 1-{4-E7-(6-Morpholin-4-yl-pyridin-3-yl)-imidazo[1,2-a]pyridin- 573 (M+1)
3-yl]-benzyl }-3-(3-trifluoromethyl-phenyl)-urea
151 it-{4-{7-(6-Dimethylamino-pyridin-3-yl)-imidazo{1,2-a}pyridin 517 (M+1)
3-yl]-phenyl}-3-(3-trifluoromethyl-phenyl)-urea
1-{4-[7-(6-(2-pyrrolidin-1-ylethylamino)-pyridin-3-yI)-
152 | imidazo[1,2-alpyridin-3-yl)-phenyl}-3-(3-triflucromethyl- | 586 (M+1)
phenyl)-urea

Example 153
1-(3-tert-Butyl-isoxazol-5-yl)-3-{ 4-[7-(6-morpholin-4-yl-pyridin-3-yl}-imidazo{ 1,2-
20 ajpyridin-3-yl]-benzyl }-urea



N H" 'O 10 Dissolve {4-[7-(6-fluoro-pyridin-3-yl)-imidazo[1,2-a]pyridin-3-yl]-benzyl}- carbamic acid
tert-butyl ester (0.990 g, 2.37 mmol, 1.0 eq.) in DCMIMeOH (3:1, 120 mL). Add HCI (4.0 M in dioxane
14 mL). Stir the mixture at room temperature overnight. Evaporate the mixture under vacuum, and
dissolve the residuminrode®@H/dioxane (1:2, 90 mL) and triethyl amine (2 meCIA22ammetsd eq). Add
5-tert 15 butyl-isoxazol-3-yl)-carbanric acid 2,2,2-trichloro-ethyl ester, and stir the reaction mixture at
80 C overnight under nitrogen. Purify the reaction mixture by silica gel chromatography using a
0-5%MeOH/DCM gradient to give the title compound®.708 g (1.43 mmol, 60%) as a slightly yellow
solid: MS(ES), m/z 497 (M+1). 20 Example 157
1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(6-0x0-1,6-dihydro-pyridin-3-yl)-imidazo[1,2-

Ok Ny O Dissolve
25 imidazo[1,2-a]pyridin-3-ylJ-benzyl
}-urea (0.408 g, 0.82 mmol, 1.0 eq.) in HBr (-48%, 4 W 06/091671 PCT/US2006/006283 -99 mL)
and stir at 80 C overnight under nitrogen. Evaporate the reagtign mixture under vacuum and purify in
four steps: 1) flash SCX, 2) reverse phase HPLC The mlxtungé fied via reversed phase C18
column HPLC employing a gradient of 5 to 65% acetonitrile vs (ﬁ%/o(aqueous HCI, 3) flash SCX, and
4) silica gel chromatography using 5 a 0-10%MeOH/DC gradient to gie the title compound 0.156 gas
a white solid: MS(ES), ,n/z 483 M+1 Xxam 58 o _
1-{4-[7-(6-Ox0-1,6-di By ﬁﬂ&'égati SeRiam-3Wiisikeel L 34pyridin-3-y1]-
trifluoromethylb@ﬁ@ﬂylwﬁaﬁn&daad tert-butyl ester (0.40 g, 0.82 mmol, 1.0 eq.) in DCM/MeOH ( 2:1,

18 mL). Add HCI (4.0 M in dioxane, 4 mL). Stir the mixture at room temperature

5 overnight. Evaporate under vacuum and dissolve in DMSO (12 mL). Add trethyl amine
(0.46 mL, 3.28 mmol, 4 eq.) and (3-tert-butyl-isoxazol-5-yl)-carbamic acid 2,2,2-
trichloro-ethyl ester (0.130 g, 0.41 mmol, 1.0 eq.). Stir the reaction mixture at 80 °C
overnight under nitrogen. Pour the reaction mixture into 40 mL of ice. Filter off the
solid and purify by silica gel chromatography using a 0-3%MeQOH/DCM gradient to give

10 the title compound (0.328 g, 72% yield). MS(ES), m/z 552 (M+1)

Prepare the following according to procedures similar to Example 153:

Physical Data
Ex. Compound Name MS(ES),
(m/2)

552 (M+1)

154 [1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(6-morpholin-4-yl-pyridin-3
yl)-imidazo{1,2-alpyridin-3-vil-benzyl }-urea

Example 155
15 1-{4-[7-(6-Methylamino-pyridin-3-yl)-imidazo{1,2-alpyridin-3-yl]-benzyl }-3-(3-

trifluoromethyl-phenyl)-urea

@‘Ch
N=

H
N
\f

Dissolve 1-{4-[7-(6-Morpholin-4-yl-pyridin-3-yl}-imidazo[1,2-alpyridin-3-yl]-
benzyl }-3-(3-trifluoromethyl-phenyl)-urea ( 0,220 g, 0.435 mmol, 1.0 eq.) in DMSO (2
20 mL). Add X,CO;(0.120 g, 0.870 mmol, 2.0 eq.). Add piperazine (0.150 g, 1.74 mmol,



N° N 1p 10 O Prepare 1-{4-[7-(6-0x0-1,6-dihydro-pyridin-3-yl)-imidazo[1,2-a]py idin-3-yl]- benzyl
}-3-(3-trifluoromethyl-phenyl)-urea from 1-{4-[7-(6-fluoro-pyridin-3-yl)-
imidazo[1,2-a]pytdienaeyiptienzyl}-3-(3-trifluoromethyl-phenyl)-urea accordiR§TI820864@Mte of steps
consisting of the same procedures used to prepare 1-(5-tert-butyl 15
isoxazol-3-yl)-3-{4-[7-(6-0x0-1,6-dihydro-pyridin-3- yI -imidazo[1,2-a]pyridin-3-yl]- benzyl}-urea. MS
(ES), rn/z 504 (M+1). Example 159 1-(5-tert-Butyl-i 8% azol-3- -yl)-3- {
4-[7-(6-dimethylaminomethyl-pyridin-3-yl)- 20 imidazo[1,2-a}pyridin-3-yl]-phenyl}-urea N O N~ HHN

A. (5-Bromo- pyrldln -2-ylmethyl)-dimethyl-amine Place 5-bromo-2-bromomethyl-pyridine (1.7 g, 6.7
mmol, | eq) (BIBFG: Mé%“‘@ﬁéﬁ‘iﬂ%ﬁ“i@‘wtﬁ@)%efﬁl %%&WB@%ﬂleﬂﬁﬁ'&HW%‘bk flask,

~ dissolve in 10%2@@&@4@1&@@@&&@& Glendrnesy mafyaiaw&bnmwlmﬂb famine solution in THE (9
mL, 18 mmol, r 2 hours,.conc on djlut 50 mL of 006/091671
PCTIUSZOOG/@%T@?%O ydﬁlﬁéi‘? ??H%@%@b \ﬁ% (5? RS eIIS tﬁ%@ﬁ‘r‘l‘\%gg 8 concentrate
to give 0.90 g (G3Pmraditlve teconiiphting-iea fuibdvriMBBA S ££S) 1 & (d-20)7 (M+1). B.
1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(6-dimethylaminomethyl-pyridin-3-yl)- 5
imidazo[1,2-a]pyridin-3-ylJ-phenyl}-urea In a 100 niL round bottom short neck flask, stir a suspension
of 4-(7-chloro- imidazo[1,2-a]pyridin-3-yl)-phenyfampe (15§, 4.1 mmol, 1eq) in 30 mL of 1,4-dioxane

with bis(pinacoigtoidibten (356,61 6.95-0mqi SR HTBATRIAIRR 3. digyAHRal. 3 eq) and
2-biphenyl- blsc;/{clohexylﬁosphme (O}Zﬁg gm0q8286mmole(£)%%§e§q!) 10 Deoxyger%a%e%?e resulting slurry

with two cycles of evacuation and bubbling nit*85EFHZHIGMGA the slurry for 10 minutes each, Fit the
flask with a reflux condenser, add palladium Wdf g, 21 mmol, 0.05 eq), and stir the
mixture under nitrogen at 80

0

10 Dissolve {4-[7-(6-fluoro-pyridin-3-yl)-imidazo[1,2-a}pyridin-3-yl]-benzyl }-
carbamic acid tert-butyl ester (0.990 g, 2.37 mmol, 1.0 eq.) in DCM/MeOH (3:1, 120
mL). Add HClI (4.0 M in dioxane 14 mL). Stir the mixture at room temperature
overnight. Evaporate the mixture under vacoum, and dissolve the residue in
MeOH/dioxane (1:2, 90 mL) and triethyl amine (2 mL, 14.22 mmol, 6 eq). Add 5-tert-

15  butyl-isoxazol-3-yl)-carbamic acid 2,2,2-trichloro-ethyl ester, and stir the reaction
mixture at 80 °C overnight under nitrogen. Purify the reaction mixture by silica gel
chromatography using a 0-5%MeOH/DCM gradient to give the title compound 0.708 g
(1.43 mmol, 60%) as a slightly yellow solid: MS(ES), m/z 497 (M+1).

20 " Example 157
1-(5-tert-Butyl-isoxazol-3-yI)-3-{4-[7-(6-0x0-1,6-dihydro-pyridin-3-yl)-imidazo[ 1,2~
a]pyridin-3-yl}-benzyl }-urea

N -Q
N N N
p H H

B
#
s)

Dissolve 1-(5-tert-butyl-isoxazol-3-yl)-3-{4-[7-(6-methoxy-pyridin-3-yl)-
25  imidazo[l,2-alpyridin-3-yl}-benzyl }-urea (0.408 g, 0.82 mmol, 1.0 eq.) in HBr (~48%, 4



C overnight. Filter the hot mixture over a -l cm pad of Celite(r), wash with 50 mL methanol, and
concentrate the combined filtrate and wash to give an intermediate 15 boronate ester as a brown pasty
solid. Dissolve the solid in 60 mL of 1,4-dioxane/water (1:1) and treat with
(5-bromo-pyridkiR20¢astt#yl)-dimethyl-amine (0.90 g, 3.6 mmol), PCT/US2006/006283
tetrakis(triphenyl-phosphine)palladium(0) (0.21 g, 0.18 mmol) and sodium carbonate (1.1 g, 0.011
mmol). Deoxygenate the resulting slurry with two cycles of evacuation and bubbling nitrogen through
the slurry for 10 minutes each. Fit the flask with a refi# 20 condenser and stir the mixture under
nitrogen at 80 C overnight. Cool the reaction to room temperature and bring to pH 5 with 1 N HCI.

Apply the mixture to a 25 %SCOX Mega Bond-Elutn SCX cartridge (Varian) pre-washed with 200 mL
1:1 CH2C12:MBB ard ARt 58 dfn G VFITH R CRR HESRTN WHEPPHTE'T B TaRR QR adeSRnden

CH 5012|:Meﬁbhcmm%ttﬁ@dwt'hm5|@f Rikpe: V) N8 8O ﬁ.x&wﬂw&gﬂwlg@q%gﬁjm i@ vacuo, %ﬂd
25 dissolve the intermediate nylamine in 30 m MSQ. Add triethylamine (0.50 g, 4.9 mmo
and (5 tert bGP BIAORS T ATl S S ST B BHOF & 18 10 o),
deoxygenate th@:wn)ctuﬂevmﬂlﬁ)m doudpumiFHCAN) et &f@@@%ﬂi@gel@h&bﬁbmgmﬁtjomiﬁg room
temperatuge ang hjg Mg Gl e bR i 49 86309 SortMega, Bond-Elut

cartridge (Varian) pre-washed with 200 mC'1:1 30 CH2 eOH. After loa |1ft1% with vacuum assist,
wash the cartr§&miimgot iMi-1). CH2C12:MeOH, then elute with 160 mL 2 M NH3-MeOH.
Concentrate the basic eluate in WO 2006/0916 %, 5(-1{4§2006/006283 -101 vacuo. Purify the
resulting brown oil via reverse phase chromatography using a 25 cm béi 50.8 mm (i.d.) column w/ 10

micron particles. EdtE WPk bR ysosmeT e (B-i81d4p06L BEIBVEHIB G i hbfegdivés®.35 g of the

title compound (17% overall). MS (ES), m{zmakontMid)pkefxaaple 160
(3-Trifluoromethyl-phenyl)-carbamic acid, 4-[7-(4-methanesulfonyl-phenyl)- 10
imidazo[1,2-a]pyridin-3-yl]-benzyl ester F A.
[4-(7-Chloro-imidazo[1,2-a]pyridin-3-yl)-phen etI E oL

EYE

10 ©
Prepare 1-{4-[7-(6-ox0-1,6-dihydro-pyridin-3-yl)-imidazo[1,2-alpyridin-3-yl}-
benzyl }-3-(3-trifluoromethyl-phenyl)-urea from 1-{4-[7-(6-fluoro-pyridin-3-yl)-
imidazo[1,2-alpyridin-3-yl}-benzyl }-3-(3-trifluoromethyl-phenyl)-urea according to a
sequence of steps consisting of the same procedures used to prepare 1-(5-tert-butyi-
15 isoxazol-3-yb)-3-{4-[7-(6-0x0-1,6-dihydro-pyridin-3-yl)-imidazo[ 1,2-a]pyridin-3-yi]-
benzyl}-urea. MS (ES), m/z 504 (M+1).

Example 159
1-(5-tert-Butyl-isoxazol-3-yl)-3- {4-[ 7-(6-dimethylaminomethyl-pyridin-3-yl)-
20 imidazo[1,2-alpyridin-3-yl}-phenyl }-urea

/ N
= = 0
A 4204
H E N

A. (5-Bromo-pyridin-2-ylmethyl)-dimethyl-amine
Place 5-bromo-2-bromomethyl-pyridine (1.7 g, 6.7 mmol, 1 eq) (Bivorg. Med.
Chern. Lett. 1994, 4(1), 99)in a 250 mL round bottom short neck flask, dissolve in 100
25  mL of THF, cool to 0 °C and treat with a 2 M N,N-dimethylamine solution in THF (8

mL, 18 mmol, 2.7 eq). After 2 hours, concentrate the reaction, dilute with 50 mL of



- Charge a 50 mL round bottom flask equipped with: a magnetic stirrer, temperature controlled heating
mantle, N2 atmosphere, condenser, with 7-chloro-3-iodo- 15 imidazo[1,2-alpyridine (1.0 g, 3.6 mmol),
4-(hydroxymethYfotfes§d18étonic acid (570 mg, 3.75 mmol), 2 M K2CO3 (7 BT USA6M5382 ethane
DME (25 mL). Deoxygenate with a nitrogen purge and add Pd(TPP)4 (200 mg, 0.17 mmol 5 mol %)
and heat the reaction to 65 C for 48 hours. Cool theg) action and siphon off the lower aqueous phase
(5 mL). Evaporate the reaction under vacuum at 42"C'to remove DME. Take up the 20 residue in
CH2CI2 and wash with water (15 mL). Concentrate the CH2C12 and chromatograph giving an oil that
" solidified on stagding t ivory.solid 670 72 %) MS (ES), nz/z 259.1 (M+1). B.
{4-[7-(4-Metha§§%§%r%}ﬁp %ﬁy%ﬁln%%gzibf{r‘égag%yég‘m -(})/g]%?%éésny e Bgé%e%%%ﬁaof'ggg & 100 mL
round bottom fl@éfeeglibptidewitmpaumdgneticostrel, MErtperaid@ Cofitolkd heating mantle, N2
atmosphere, condenser, with [4-(7-chloro- imidazo[1,2-a]pyridin-3-yl)-phenyl]-methanol (1.11 g, 4.3
mmol), 4-(methylsulfonyl) WO 2006/091671 PCT/US2006/006283 -102 phenyl boronic acid (1.27 g,
6.4 mmol), 2-DitytibhtstByRddpriatmb e lairdmox§-dimethyimainomeBstagicpdiolc)2 (60 mg),

K3P04 (3.6 g, 4Bi8nomal)aaxane-yiRehei J(afkanl), EtOH-(3A) (5 mL). Warm the reaction while
purging with a N2 ne d[i(taavshe heatdt§ 65 C %r 18 hogrs Cool the reaction to room temperature and

siphon off the 5 botto TP AP PIEROLBBY ARG T Hate S B BERNOR AT A EHEIve the residue
into warm Me@hidand| fileflpyridmEvd Rddhyisnlids (Rinda hameplidg)dithOwsioiNlgQibend combine all
the MeOHd. (total of I.L). Evapqrate the dissol crude product under vacuu ith. 20.g of Si02 to
dryness then cﬁ%&ﬁ?&?gﬁ) laﬁ@%%%?éﬁlﬁﬁ?%tﬂ‘g%ﬁd et 8?%5%‘%0111%‘3}? %3]1‘(\3/‘%\/?1\1%3 in MeOH
with the balancer®h 2GR, a2 thipismdtrstcyol ek vipbasphiny Eh22t210.82 foml, idkireq give a yellow

solid 1.64 g (1%8@%1@{1%%% %@BBQQ g%ﬁf@hM@& ewizegzglg%h]&ncgoubb}ing nitrogen

(3-Trifluoromethyl-phenyl)-carbamic ac [7-(4-methanesulfonyl-phenyl)-
-imidazo[1,2-a]AMFL hoRiwar S B minutsd sashe it dbn Batiaith2 mlluscgongansanpédl vial purged with
N2 add (4-[7-(4ramatianestsfobad g imidsr ol ds2qlaidir hylinpheryihaee thapgld 32smg, 0.084

i in Gzl L, Cops e v i e ke ol gyt 1 o D052
methanol, and concentrate the combined filtrate and wash to give an intermediate .
15 . boronate ester as a brown pasty solid. Dissolve the solid in 60 mL of 1,4-dioxane/water
- (1:1) and treat with (5-bromo-pyridin-2-ylmethyl}-dimethyl-amine (0.90 g, 3.6 mmol),
tetrakis(triphenyl-phosphine)palladium(0) (0.21 g, 0.18 mmol) and sodium carbonate (1.1
g, 0.011 mmol). Deoxygenate the resulting slurry with two cycles of evacuation and
bubbling nitrogen through the slurry for 10 minutes each. Fit the flask with a reflux
20  condenser and stir the mixture under nitrogen at 80 °C overnight. Cool the reaction to
room temperature and bring to pH 5 with 1 N HC]L. Apply the mixture to 2 25 g SCX
Mega Bond-Elut™ SCX cartridge (Varian) pre-washed with 200 mL 1:1 CH,Cl;:MeOH.
After loading with vacuum assist, wash the cartridge with 300 mL 1:1 CH;Cl;:MeOH,
then elute with 160 mL 2 M NH3-MeOH. Concentrate the basic eluate in vacuo, and
25  dissolve the intermediate phenylamine in.30 mL of DMSO. Add triethylamine (0.50 g,
4.9 mmol) and (5-teft—butyl—isoxazoi—B—yi)-carbamic acid 2,2,2-trichloro-ethyl ester (1.3
g, 4.1 mmol), deoxygenate the mixture with Ny for 5 min, and heat at 70 °C ovemnight.
Cool the reaction to room temperature and bring to pH 5 with 1 N HCL. Apply the
mixture to a 25 g SCX Mega Bond-Elut™cartridge (Varian) pre-washed with 200 mL 1:1
36 CH;Cla:MeOH. After loading with vacuum assist, wash the cartridge with 300 mL 1:1
CH;Cl;:MeQOH, then elute with 160 mIL 2 M NH3-MeOH. Concentrate the basic eluate in



temperature. Give the reaction a second charge of (aaa)-trifluoro-m-tolyl-isocyanate 20 (15.7 mg,
0.012 mL, 0.084 mmol) and heat to 35 C for 6 hours, Chromatograph the crude reaction using SiO2
eluting with a gradient of 0% to 8% of 2 M NH3 in MeOH with the balance CH2C12. Dry the product in
a vacuum ovemwat 20s@497 24 hours to give the title compound 23.5 mg (4BGE NS EB)283/2 566
(M+1). 25 Example 161 1-[5-(7-Pyridin-4-yl-imidazo
[1,2-a]pyridin-3-yl)-pyridin-2-yl]-3-(m-trifluoromethyl- phenyl)- urea NNH HWO 2006/091671
PCTIUS2006/006283 -103 A. 1-(5-Bromopyridin-2=yB13-(m-trifluoromethylphenyl)-urea To a solution
of 5-bromopyridin-2-yl amine (1.190 g, 6.88 mmol, 1.0 eq.) in THE (20 mL), add

3-trifluoromethylphenyl |so%$nate (0.96 mL, 6.88 mmol, 1.0 eq.) in a drop-wise manner at room
temperature. SfiftAe PUEEBN FADARE BB O kIAFRYEIG BIRYC S SDAIREIBRN AL SEMPnd wash

with MeOH (2>sd® k)G Bf]ycﬂl@rliﬁﬂlkd 10 afferh JaBicigs(Srhureraet XEXON et compeysy. MS (ES),

m/z 360, 362 in-4-y

o aloyricin S AP RS S AR ScmEny LR SHERR A6 7 £ o ().
1-(5-bromopyr5dW1(Myll)}3 (m trlfluoromethylphenyl) urea (0.520 g, 1.44 mmol, 1.0 eq.) in dioxane (12
mL), add Bis (pinacolato)diboron (0.410 g, 1.59 mmol, 1.1 eq.), tricyclohexylphosphine (0.048g, 12
mol%), potassium acetate (0.211 g, 1.5 eq.), and tris(dibenzylidineacetone)dipalladium (0) (0.066 g, 5
mmol %). 15 Deoxygenate the reaction mixture and stir under nitrogen at 80 C for approximately 16 h
and cool to room temperature. Add 3-iodo-7-pyridin-4-yl-imidazo[1,2-a]pyridine (0.460 g, 1.44 mmol,
1.0 eq.), sodium carbonate solution (2 M, 3 mL) and tetrakis(triphenylphosphine)palladium (0) (0.083
g, 5 mmol %). Deoxygenate the reaction mixture*aR@&wHo8t 80 C for 6 hours, cool, then purify on a

SCX cartridge 20 (MaripmhasdmExapplaii2abanceniate SQX-akiedsnatenialpranagipurify via silica

gel ﬂashlﬁhromatography employmgn?dgzél(g d|e 1gr»gnwlﬁtgealpz(glll|‘=[13t((1a!'|rchIoromethane to

A. [4-(7-Chloro-imidazo[1,2-a]pyridin-3-y1)-phenylJ-methanol
Charge a 50 mL round bottom flask equipped with: a magnetic stirrer,
temperature controlled heating mantle, N> atmosphere, condenser, with 7-chloro-3-iodo-
15 imidazo[l,2-a]pyridine (1.0 g, 3.6 munol), 4-(hydroxymethyliphenyl boronic acid (570
mg, 3.75 mmol), 2 M K,COj5 (7 ml.), dimethoxy ethane DME (25 mL). Deoxygenate
with a nitrogen purge and add Pd(TPP)s (200 mg, 0.17 mmol 5 mol %) and heat the
reaction to 65 °C for 48 hours. Cool the reaction and siphon off the lower aqueous phase
(5 mL). Evaporate the reaction under vacuum at 42 °C to remove DME. Take up the
20 residue in CH;Cl, and wash with water (15 mL). Concentrate the CH,Cl, and
chromatograph giving an oil that solidified on standing to an ivory solid 670 mg (72 %)
MS (ES), m/z 259.1 (M+1).

B. {4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-aJpyridin-3-yl]-phenyl j-methanol
25 Charge a 100 ml round bottom flask equipped with: a magnetic stirrer,
temperature controlled heating mantle, N; atmosphere, condenser, with [4-(7-chloro-

imidazol1,2-a}pyrdin-3-yl)-phenyl}-methanol (1.11 g, 4.3 mmol), 4-(methylsulfonyl)-



afford 0.450 g (0.99 mmol, 69%) of the title compound. MS (ES), m/z 475 (M+1). Prepare the following
according to procedures similar to Example 161: Physical Ex. Compound Name Data MS(ES) (m/z)
162 1-[5-(7-Thid¥8 129/ ekstiazo[l, 2-a]pyridin-3-yl)-pyridin-2-yl]- 481 (M+i) FCT/US2006/006283
3-(m-trifluoromethyl-phenyl)-urea WO 2006/091671 PCTIUS2006/006283 -104 163
1-(5-tert-butyl-isoxazol-3-yl)-3-[5-(7-pyridin-4-yl-imidazo[1,2- 454 (M+1) '
a]pyridin-3-yl)-pyridin-2-yl]-urea 164 1-(5-tert-butyl-i50Xol-3-yl)-3-[5-d(i7-thiazol-2-yl-imidazo[1,2 460
(M+1) a] ridin-3- 1)- in-2- I)-urea Example 165

oenyl) -3 1RO A B o R TG RIS cmesnony
3-(4-Nitro-pherlyh-pipheh 8, Slﬁétm@)@dﬁl@f’iﬁﬁ GelimgaloltiPa B 2-gl) lifidamol)l, Zioadpyridie2:Combine
7-chloro-3-(4-nige:phepyhrmislay %&6 el b onlR DM BIARDAGIINGP o on (0120

g, 1.68 mmol), trlcyclohe&/rglosphme 051 g, 10 0.183 mmol) and potassium acetate (0.224 g, 2.29
mrnol) in 1,4-diSRaEODE- )l Bhgibke ﬁiﬂ@@wﬁaﬁaewtﬁ@mmpérﬁévrﬁ\?@fiﬁiﬁmwfma .

trlS(dIbenzylld%&@@@tay@)(ﬂmjlagum&)e(%m&& m&mmuiﬂ%m@smtmréﬁ&@ fnestir

overnight (15 hr), % I to, rpom tempera mixture through Celite(r) 521, and
concentrate. B R S SO N RS LE 2 AT e ) 366 15
(M+1). combine all the MeOHd. (total of 1 L). Evaporate the dissolved crude product under

vacuum with 20 g of SiO; to dryness then chromatograph using $i0; eluiing with a
gradient of 0% to 10% of 2 M NH; in MeOH with the balance CH;Cl;. Dry the product

10 in a vacuum oven at 40 °C for 24 hours to give a yellow solid 1.64 g (100.%) suspect
trapped solvent. MS (ES), m/z 379 (M+1).

C. (3-Trifluoromethyl-phenyl)-carbamic acid 4»[7—(4~methanesulfonyl—phenyl)-
imidazo{1,2-a]pyridin-3-yl]-benzyl ester

15 In aice bath cooled 12 ml. sc?tum capped vial purged with Ny add {4-[7-(4-
.methanesulfonyl-phenyl)-imidazo[1,2-alpyridin-3-yl}-phenyl }-methanol (32 mg, 0.084
mmol) in CH2Cl; (4 ml.). Charge the vial with (oao)-trifluoro-m-tolyl-isocyanate (15.7
mg, 0.612 ml., 0.084 mmol}. Remove the reaction from the ice bath and mix at room
temperature. Give the reaction a second charge of (aoo)-triflucro-m-tolyl-isocyanate

20 (15.7 mg, 0.012 mL, 0.084 mmol) and heat to 35 °C for 6 hours. Chromatograph the
crude reaction using Si0; eluting with a gradient of 0% to 8% of 2 M NH; in MeOH with
the balance CH,Cl, . Dr:} the product in a vacuum oven at 40 °C for 24 hours to give the
title compound 23.5 mg (49%). MS (ES), m/z 566 {IVi+1).

25 Example 161
1-[5-(7-Pyridin-4-yl-imidazo[1,2-a}pyridin-3-yl)-pyridin-2-yl]-3-(m-trifluoromethyl-
phenyl)-urea

F
/N
—_ o ] =
= N&E
H



B. 7-[2-(4-Methyl-piperazin-1-yl)-pyrimidin-5-yl]-3-(4-nitro-phenyl)-imidazo[1,2- a]pyridine Combine
3-(4-nitro-phenyl)-7-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)- 20 imidazo[1,2-a]pyridine (0.556 g,
1.52 mmol), 5-bromo-2-(4-methyl-piperazin-1-yl)- pyrimidine, HCI (0.447 g, 1.52 mmol) and potassium
carbonate (0.842@2@a®1ithol) in 1,4-dioxane (20 mL) and water (10 mL). Baishis2mitvoasessthrough
the mixture for five minutes. Add dichlorobis(triphenylphosphine) palladium(H) (0.032 g, 0.046 mmol).
Attach a reflux condenser, and heat the mixture to 110 C, stir overnight (15 hours), and 25 cool to
room temperature. Concentrate the mixture to dryne%gg"rh vacuo. Slurry the WO 2006/091671
PCTIUS2006/006283 -105 resulting solid into dichloromethane/methanol and filter through Celite(r)
521. Concentrate the solution in vacuo. Purify by column chromatography (ethyl acetate 4 10%

methanol in dichidrEHrBARYTA Brortd proadi s PE R B RWi teps). MS(ES), in/z 416 (M+1). 5

Cé, 1(:-3(4-%7-[2-(4-Methy#pipgmmomd&rpwmdmxﬁzﬁgrmﬁmm%g]Mkﬁm&;yll}.e chem IHE
-(3-trifltinro - ttrea Y.. .-Y) - ombine .

7-[2-(4-Methyl- 2@%@.%%%@%%? in@%ﬁj’-@l&iﬁ? GRS mas At Pk gkt a18 g, 0.765

mmol), iron(M)dhiovidke (G068 o, 1008 & mprui)yrel 058inthé rkadiie thytydralzioer(@bHaeryrz 85 mmol) in

methanol @0 mb),Giiach areflu consianse/cana Maatdie BRIt H\CneUr Y aInialih(15 hours),

and cool to room temperature. Slurry the mixture into additional methan0l and filter through Celite(r)
521. Concentrhfe! thé& <biish 13 Fach SrpitirgBpnesninMe KB G AP Editlacetate a 5%
methanol in dichloromethane -3 8% methanol in dichloromethane -3 10% methanol 15 in
dichloromethane) to afford a yellow sqlid intermediate amine, 4-{7-[2-(4-methyl-
piperazin-1-y|)56y’rrg%é?‘?é'%ﬁ}ﬂfﬂ1 L8425 8 sy ARSI e Ry isHRiTeY W dedlrad it luprarety /2 386
(M+1). Combingh#iagipazsae (0.164 g, 0.425 mmol), 3-trifluoromethylphenyl isocyanate (0.060 mL,
0.425 mnlg'l) and triethylamine (0.119 mL, 0.851 mmol) in DMSO (5 mL). 20 Stir the mixture at room
temperature for ninety minutes. Extract the mixture with ethyl acetate versus water. Wash the organic
layer with saturated atpiesvistanaibtdd-sodnapyridin-2-yl)-3-(m-trifluoromethylphenyl)-urea

(0.520 g, 1.44 mmol, 1.0 eq.} in dioxane {12 mL), add bis (pinacolato)diboron (0.410 g,
1.59 mmol, 1.1 eq.), tricyclohexylphosphine (0.048g, 12 mol%), potassium acetate (0.211
g, 1.5 eq.), and tris(dibenzylidineacetone)dipalladium (0) (0.066 g, 5 mmol %).

15  Deoxygenate the reaction mixture and stir under nitrogen at 80 °C for approximately 16 h
and cool to room temperature. Add 3-iodo-7-pyridin-4-yl-imidazof1,2-a]pyridine (0.460
g, 1.44 mmol, 1.0 eq.), sodium carbonate solution {2 M, 3 mL}) and
tetrakis(triphenylphosphine)palladivm (0) (0.083 g, 5 mmol %). Deoxygenate the
reaction mixture and stir at 80 °C for 6 hours, cool, then purify on a SCX cartridge

20 (Varian) as in Example 115. Concentrate SCX-eluted materials and purify via silica gel
flash chromatography employing a 0-4% gradient of methanol in dichloromethane to
afford 0.450 g (0.99 mmol, 69%) of the title compound. MS (ES), m/z 475 (M+1).

Prepare the following according to procedures similar to Example 161:

Physical
Ex. Data
Compound Name MS(ES)
{(m/z)
162 | 1-[5-(7-Thiazol-2-yl-imidazo{1,2-alpyridin-3-y1}-pyridin-2-y1}- 481 (M+1
3-(m-triflucromethyl-phenyl}-urea )




chloride. Dry the resulting organics over magnesium sulfate, filter, and concentrate. Purify by column
chromatograph & | acetate -3 5% methanol in dichloromethane 4 10% methanol in
dlchloromethanés ﬂ?ﬁ@ﬂroduct (0.056 g, 13%, two steps). MS(ES), 25 RiZ&P20MA658Example
166 1-(5-tert-Butyl-isoxazol-3-yl)-3-(4-{7-[2-(4-methy]-piperazin-1-yl)-pyrimidin-5-yl]-
imidazo[1,2-a]pyridin-3-yl}-phenyl)-urea WO 2006/093671 PCTIUS2066/006283 -106 N _ N I\-1HK
NO A. 7-[2-(4-Methyl-piperazin-1-yl)-pyrimidin-5-yl]-3-(4-nitro-phenyl)-imidazo [ 1,2- a]pyridine
Combine 3-(4-nitro-phenyl)-7-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)- 5 iniidazo[1,2-a]pyridine
(0.556 g, 1.52 mmol) 5-bromo-Z=-(4-methyi-piperazin-1=yf)=pyrimidine; HCI (0447 g, 1-52 m nol) and
potassium carbopgde! (0-84 =1y, betobisnrant) - y1)3-eiapei(io-frylyiandaord 62 1 )l BHPble nitrogen
through the mixture for five minute@]?yddidfaw&)‘@ﬁié@iﬂﬁheﬂylmosphine) palladlumli@} 0|32 g,

0.046 mm0|) Attachra ang-he Akt ||||g|n. \15 hC UrS), and
10 cool to room tlaﬁ‘f’ipera 5;{(?{ u{ %gt X Esg;’f mﬁ rﬁnegga:%ﬁgurry&ﬁh eB)JItllng solid
\ MK S acuo.

into dichloromethanemethanot d.llu ArouyT
Purify by column chromatography (ethyl acetate 3 10% methanol in dlchloromethane) to afford
product (0.372 g, 59%, two steps). MS(ES), m/Zaasii443. 15 B. 1-(5-tert-B utyl isoxazol-3-yl)-3-(4- {

7-[2-(4-methyl-piper@zin-foXR-RiidinsR sl W&ﬁrﬂ@@?%@%ﬁ JritiasGpmbine

7-[2-(4-methyl-piperazin-1-yl)- pyr|m| in-5- yI] -3-(4-nitro-phenyl)- iImidazo([1,2-a]pyridine (0.372 g, 0.895
mmol), iron(l11) chloride (0.007 g, 0.2 ¥R Phesh iR azine (0.68 mL, 8.95 mmol) in

methanol (10 mL). Attach a reflux condenser wand he he mlxture to 70 C, stir overnight (15 hours),
and cool to room —U..q Yt

A0

A. 37(4—Nitro—phenyl)~7»(4,4,5,S-tetramethyl-{l,3-,2]dioxab0rolan-Z—yl)-irnidazo[l,2—
aJpyridine.
Combine 7-chlore-3-{4-nitro-phenyl)-imidazo{1,2-a}pyridine (0.417 g, 1.52
mmol), bis(pinacolato)diboron (0.426 g, 1.68 mmol), tricyclobexylphosphine (0.051 g,
10 0.183 mmol) and potassium acetate (0.224 g, 2.29 mmol) in 1,4-dioxane (20 mL).

Bubble nitrogen through the mixture for five minutes. Add tris(dibenzylideneacetone)

dipalladium(0) (0.070 g, 0.076 mmol). Heat the mixture to 80 °C, stir overnight (15 hr),
and cool to room temperature. Filter the mixture through Celite® 521, and concentrate
the resulting solution to an orange oil, which is used as is (crude). MS(ES), m/z 366

15 (M+1).

B. 7-[2-(4-Methyl-piperazin-1-yl)-pyrimidin-5-yl}-3-(4-nitro-phenyl)-imidazof 1,2~
a]pyridine
Combine 3-(4-nitro-phenyl)-7-(4,4,5,5-tetramethyl-[1,3,21dioxaborolan-2-y1)-

20 imidazo[1,2-aJpyridine (0.556 g, 1.52 mmol}, 5-bromo-2-(4-methyl-piperazin-1-yl)-

pyrimidine, HCI (0.447 g, 1.52 mmol) and potassium carbonate (0.842 g, 6.09 mmol) in

1,4-dioxane (20 mL) and water (10 mL). Bubble nitrogen through the mixture for five

minutes. Add dichlorobis(triphenylphosphine) palladium(I) (0.032 g, 0.046 mmol).

Attach a reflux condenser, and heat the mixture to 110 °C, stir overnight (15 hours), and

25 cool to room temperature. Concentrate the mixture to dryness in vacuo. Slurry the



temperature. Slurry the mixture into additional methanol and filter through Celite(r) 521. Concentrate
the solution in vacuo to afford yellow solid intermediate amine, 4-{7-[2-(4-
methyl-piperazin-1-yl)-pyrimidin-5-yl]-imidazo[1,2-a]pyridin-3-yl}-phenylamine. Use 25 as is. MS(ES),
in/z 386 (M+1) @oraieestae amine (0.323 g, 0.838 mmol), (5-tert-butyl-isoxaoF88ee@sbidhic acid
2,2,2-trichloro-ethyl ester (0.291 g, 0.922 mmol) and triethylamine (0.128 mL, 0.922 mmol) in DMSO
(20 mL). Heat the mixture to 70 C, stir overnight, and cool to room temperature. Extract the mixture
with ethyl acetate versus water. Wash the organic |a§/@?wo 2006/091671 PCT/US2006/006283 -107
with saturated aqueous saturated sodium chloride. Dry the resulting organics over magnesium sulfate,
filter, and concentrate, Purify by column chromatography (ethyl acetate - 10% methanol in

S CreHBPoMeha

dichloromethaf&3 Tt M H RS AR FeHIBPohRthale) ty e Hshe® 4 (0.057 g, 119%, two |
steps). MS(ESEdiventa: (M-slufol kample 1 Béi¥y(by\etityk ihzohodaphy (ethyl acetate >

(7-pyridin--",-yl-imtdaza[1,2aJpyridine 3 y1)-phenyl] ,aceta @ ,}yt O (3,5% A.
[4-(7-Pyridin-4-53%mr?§%%[io ,]fa pc;lllrlO nac -Ef/ éepﬁ%)e%}{éﬁ%glé?é:ugc' %er -%l? Yy Géts‘f(é)rsﬁ-e’?%)pal\rﬁesﬁl%ﬁ)lg
methods of exarpté®@dd+(below) using 4-bromo-phenylacetic acid, tert-butyl ester and
7-pyridin-4-yl-imidazo[1,2a]pyridine as coupling partners. Purify the mixture with an SCX column using
1:1 CH2C12:MeOH / 1:1 CH2CI2:2N NH3-MeOH. Concentrate the eluate to give a crusty
yellow-orange Solict4md-FatfyMeteviaoiersia-120) 1y g e TaHriay éamin-2oiesrcntet2-for 5
minutes, followegd yaagragient 4% hMeDHBCH2C12 over 35 minutes. Pool and concentrate
appropriate fractionsa‘t;) afford_the tithgéecompound as a yellow solid. MS (ES) m/z 386 (M+1). B.
[4-(7-Pyridin-4-yl-imidaZBPs e e -‘éﬁg}rﬁlﬁﬁ’éﬁﬂﬂ?&éﬁhem B &idpsitmitro-phenyl)- |
[4-(7-pyridin-4iyhitnidir afd]Zajpinedine 13-y ppttsnyihab elitoA@D thibridatil.eSsar, BT8MEnd )96 mmol)
in10 mL of 4 N Id%lﬁ(ji xape solution ?}? % water and.stir the r Iéin le llow solution
overnight at room émigglr%%’r]?aly%%zﬁrcléé fga eto’ zggn‘e“éfs‘"q iglslcl)jl?/%m}ﬁgcsﬁl é;hﬁe{gﬁl T Bﬁrify on10g
SCX cartridge tynilsasincpahbleat the mixture to 70 °C, stir overnight (15 hours), and cool to room
temperature. Shurry the mixture into additional methanol and filter through Celite® 521.
Concentrate the solution in vacuo. Purify by column ¢hromatography (ethyl acetate —>»
5% methanol in dichloromethane > 8% methanol in dichloromethane - 10% methano}
15 in dichloromethane) to afford a yellow solid intermediate amine, 4-{7-[2-(4-methyl-
piperazin-1-yl)-pyrimidin-5-yl}-imidazo[1,2-a]pyridin-3-yl }-phenylamine. Use as is.
MS(ES), m/z 386 (M+1).
Combine the amine {0.164 g, 0.425 mmol), 3-trifluoromethylphenyl isocyanate
(0.060 ml., 0.425 mmol) and triethylamine (0.119 mL, 0.851 mmol) in DMSO (5 mL).
20 Stir the mixture at room temperature for ninety minutes. Extract the mixture with ethyl
acetate versus water, Wash the organic layer with saturated aqueous saturated sodium
chlonide. Dry the resulting organics over magnesium sulfate, filter, and concentrate.
Purify by column chromatography (ethyl acetate -> 5% methanol in dichloromethane -
10% methanol in dichloromethane) to afford product (0.056 g, 13%, two steps). MS(ES),

25 m/z 573 (M+1).

Example 166
I-(5-tert-Butyl-isoxazol-3-y1)-3-(4-{ 7-[2-(4-methyl-piperazin-1-yl)-pyrimidin-5-yl}-
imidazo[l,2-a]pynidin-3-yl}-phenyl)-urea



washing with 1:1 CH2CI2:MeOH. Elute the free base with 1:1 CH2CI2:2 N NH3-MeOH 25 and
concentrate to dryness. LCMS (ES) m/z 330 (M+1). C.
N-(5-Methyl-thise@k®e/p-&{1-(7-pyridin-4-yl-imidazo[1,2a]pyridine-3-yl)- phengzliﬂmmammmwo
2006/091671 PCT/US2606/006283 -108 Add
[4-(7-pyridin-4-yl-imidazo[1,2a]pyridine-3-yl)-phenyl]-acetic acid (130 mg, 0.39:-mmol) to 5 nmL THE
and 3 mL DMSO, warm briefly to 70 C, then cool to'H8&m temperature to give a slightly turbid yellow
solution. Add 4-methyl morpholine (48mg, 52 L, 0.47 mmol, 1.2 eq), 2-amino-5-methyl thiazole (54
mg, 0.47 mmol, 1.2 eq) and 5 stir for 10 minutes at r%om temperature. To this mixture, add DMTMM °

(131 mg, 0.47 mmol, 1.2 eq) and stir tl?re\ lpt room temperature. Dilute the resulting orange
solution with 30 mL water, filter off anMa cu ds solve the solid in CH2C12 and
minimal MeOH, purify on a 40 g silica cartridge 5 minute HZCI2 followed by agradient of

. 045% MeOH in CH2CI2 over 35 minutes. Pool, concentrateﬁloﬁan’?ﬁ dry appropriate fractions to provide

75 fth fluff 426. (M+1 le 168
AN GRS LR A e R

carbonyl)-5- trlﬁﬂmﬁi@thyl -phenyl]- acetamlde NreN\~ M N Fo1l5A.
4-(3-{2-[2-Fluoro-4-(T-pyigin-2-M-pg: %l?ﬁl@)@’@@f@t&%ﬂh?ﬂﬁb 2]dioxaborolan-

acetylamino}-5-trifluoromethyl-benzoyl)- |perazme- -carboxylic ‘acid tert- butyl ester Fyrepare according

to procedutes Eiffzrkb R0 {67 ﬁ)\)&r)sm)\%? -hiROP0S (et vhpiperazin-1-y1)-
2-[2-Fluoro-4- (ﬁyﬁ#ﬂdimez-m:amdazg[hZza&nyﬂnlmzapd)a@hmy&kﬁﬂo&%mo.ewgneﬂg mmol) in

PRl T AT b A ————
acetylamino}- Bmmm;rommh&anbuwmlpahmmhmqudwmdﬁ (ea-3upy Dkt mmot).
Attach a reflux condenser, and heat the mixture to 110 °C, stir overnight (15 hours), and
10 cool to room temperature. Concenirate the mixtore to dryness in vacuo. Slurry the
resulting solid into dichloromethane/methanol and filter through Celite® 521.
. Concentrate the solution in vacuo. Purify by column chromatography (ethy! acetate >
10% methanol in dichloromethane} to afford product (0.372 g, 59%, two steps). MS(ES),
m/z 416 (M+1).
15
B, 1-(5-tert-Butyl-isoxazol-3-y1)-3-(4-{ 7-[2-(4-methyl-piperazin-1-yl)- pynrmdm-S yi}-
imidazof1,2-a]pyridin-3-yi }-phenyl)-urea
Combine 7-[2-(4-methyl-piperazin-1-yl}-pyrimidin-5-y1]-3-(4-nitro-phenyl)-
imidazo[1,2-ajpyridine (0.372 g, 0.895 mmol), iron(XII} chioride (0.007 g, 0.045 mmol),
20 and 1,1-dimethylhydrazine (0.68 mL, 8.95 mmol) in methano! (10 mL). Attach a reflux
 condenser, and heat the mixture to 70 °C, stir overnight (15 hours), and cool to room
temperature. Slurry the mixture into additional methanol and filter through Celite® 521.
Concentrate the solution in vacuo to afford yellow solid intermediate amine, 4-{7-[2-(4-
methyl-piperazin-1-yl)-pyrimidin-5-ylj<imidazof 1,2-a]pyridin-3-y1 }-phenylamine. Use
25  asis. MS(ES), m/z 386 (M+1) '
Combine the amine (0.323 g, 0.838 mmol), (5-tert-butyl-isoxazol-3-yl)-carbamic
acid 2,2,2-trichloro-ethyl ester (0.291 g, 0.922 mmol) and triethylamine (0.128 mL, 0.922
mmolj in DMSO (10 mL). Heat the mixture to 70 °C, stir overnight, and cool to room

temperature. Extract the mixture with ethyl acetate versus water. Wash the organic layer



25 (0.76 g, 0.108 mmol) in 1:1 CH2CI2 MeOH (20 mL) and add 2M HCl in THE (2 mL), then stir 2
hours and concentrate in vacua. Load onto a Varian MegaElut(r) SCX cartridge (10 gram cartridge
prewashed with methanol), rinse with methanol to remove impurities then elute crude product with 2
M NH3 in methamolod@omesntrate this solution WO 2006/091671 PCT/US2006/006268 08439 in vacuo
then purify by silica gel chromatography (0%3 10% 2 M NH3Methanol : DCM) to give a yellow residue
(0.400 g, 49 % over 2 steps). MS (ES), m1z 603 (M+1). 5 Example 169 10
4-[4-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phemf§N-(3-trifluoromethyl-phenyl)- butyramide F F N
N\/ 1"/ ~i o Combine 4-[4-(7-Chloro-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3
trifluoromethyl-phenyl)-butyramide (0.15 g, 0.32 mmol), 4-pyridine boronic acid (0.04 g, 15 0.35
mmol), S-Phoé”(@!G%@?@@@WF@H@W@F’@W’{U@E@@%&? WRSOIySHARR SIRSEARIES $395 mL) and water

(1.5 mL) and stinatdgemsiamRrerai e ils tbarRachan aieBlsARe sl witumjtrogen for 5
minutes. Add palladium diacetate (0.01 g, 0.04 mmol). Heat to 100-105 C for 20 hours. Cool and

dilute with wat8#38 1A Shiethenr QH%@W%F@A&%’IQ%% ihdpHRERd onto a
pre-equilibratedidhisheifeingk? & \iefdanpéaXcc@s (10 @), twashed)WIkSB8sm kngasst ofwajer,
methanol, .dichloromethane and methanol. Elute crude product with 2N methanolic ammonia (50 mL).
Concentra%e the ammonia solution in vacuo to dryness to yield a residue that is chromatographed on
silica (043% methanol in ethyl acetate over 30 nirgnelyiehd 4-[4-

(-pyriin-4-4} miszeid g sl pheny I CAramathy e 25 uyaapide 0100

0.19 mmol). MS(ES1), m/z 501 (M+1). Prepare the following according to procedures similar to
Example 169: WO 2006/091671 PCTIUS2006100628313¢10

/N .
I h{jj
O

10 A. [4-(7-Pyridin-4-yl-imidazo[1,2a]pyridine-3-yl)-phenyl]-acetic acid fert-butyl ester
Prepare using methods of example 219 (below) using 4-bromo-phenylacetic acid,

tert-butyl ester and 7-pyridin-4-yl-imidazo[1,2a]pyridine as coupling partners. Purify the
mixture with an SCX column using 1:1 CH,Cly:MeOH / 1:1 CH,Cl:2N NH3-MeOH.
Concentrate the eluate to give a crusty yellow-orange solid and purify this solid on a 120

15 gsilica cartridge with 100% CH,Cl, for 5 minutes, followed by a gradient of 0->5%
MeOH in CH,Cl; over 35 minutes. Pool and concentrate appropriate fractions to afford
the title compound as a yellow solid. MS (ES) m/z 386 (M+1).

B. [4-(7-Pynidin-4-yl-imidazo[1,2a]pyridine-3-yl)-phenyl]-acetic acid
20 Suspend [4-(7-pyridin-4-yl-imidazo[1,2a]pyridine-3-yl)-phenyl]-acetic acid tert-
butyl ester (370 mg, .96 mmol) in 10 mL of 4 N HCl/dioxane solution, add 1 mL water
and stir the resulting clear yellow solution overnight at room temperature. Concentrate to
dryness, dissolve in CHCl:MeOH and purify on 10 g SCX cartridge by loading and
washing with 1:1 CH;Cl:MeOH. Elute the free base with 1:1 CH,Cl:2 N NH3;-MeOH
25  and concentrate to dryness. LCMS (ES) m/z 330 (Mi+1).

C. N-(5-Methyl-thiazol-2-yD)-2-{4-(T-pyridin-4-yl-imidazo[ 1 2a]pyridine-3-yl)-phenyl]-

acetarnide



Physical Data Ex. Compound Name MS(ES), Quiz) 170
2-{4-[7-(2-Pluoro-pyridin-4-yl)-imidazo[1,2-a]pyridin-3-yl] hen I}-N-(3-trifluoromethyl-hen I)-acetamide
491 (M+1) 171WHBaebeBiryl-isoxazol-3-yl)-2-{4-[7- (2 -fluoro-pyridin-4-yl)- mTMMMMZo[l 2-a]
ridin-3-yl]- hen [}-acetamide Example 172 5
N-(4-Cyano-3-trifluoromethyl-phenyl)-2-[4-(7-pyridin-4-yl-imidazo[1,2a]pyridine-3-yl)-
phenyl]-acetamide Suspend 3-iodo-7-pyridin-4-yl- infi ggzo[l 2-a]pyridine (321 mg, 1 mmol), N-(4
Cyano-3-trifluoromethyl- phenyl) -2-[4-(4,4,5,5- tetramethyl [1,3 2]d|oxaborolan -2-yl)- 10

phenyl]-acetamide (4 1 mmo d| add 2 sodlum carhonate solution
(.25 mL, 2.5 mmol) éer?gpdb %&bﬂ% fitr gé%sn&S&ﬁg% ﬁ%%&ecn (Slrﬁ R&reast 15
minutes. Add té)tﬁélds(rtablﬁeﬁytﬂhﬁkﬁmné)baﬂaﬁlm&@)»\(ﬁ& {9, 667thitothefitftat kowddnreflux .
condenser and, gﬁg I%ué)tg %J"ng@ﬂwaﬁh I ﬁt@%@g{ghﬁ?&l é‘%‘ I§IQ4@I§%T(;?| dtg room

. temperature, dilute with EtOAc (70 ith aqueous sdturat

separate layersadd-(btk mesetatiihe) adraeouss fapethwithiagkn Sk 8.4C omithd Brypaimilayers, dry
over MgSG4, féﬁ?fdi”!@%ﬂﬁ@@ﬁoa?ra&gtéﬁﬁéﬁ&f%'d% znfm@@@%awwwm@ﬁ%gw gne:MeOH.

Wash and elute product from cartridge with 1:1 dichloromethane:MeOH and 1:1" dichioromethane:2 N

NH3-MeOH, re¥RRtibSiyRie sditehears thergjidrom Saissrireolpistde yeistins pramgrify the oil
on a 40 g silicasehitica gatvah hO0aichlaosethangaifomd fuauiest ilpyedivop gtasiontef 0 -> 5%

Concentrate oA O dHo ROL 599k M CORTpuTHHES Sl el LCMS
(ES) m/z 498 (Kt tarnigiadiz3 6f 0-> 5% MeOH in CH,Cl; over 35 minutes. Pool, concentrate _
2 i[nf (()7 Py~ o iArabh s HRSHR 5 e Ry bt e ampidarha i llspggiamide N1
powder. LCMS (ES) m/z 426 (M+1). '
Example 168
2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[ 1,2-a]pyridin-3-y1)-phenyl]-N-[3-(piperazine-1-

carbonyl)-5-trifluoromethyl-phenyl}-acetamide

Qol@w o

15
A. 4-(3-{2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo{ 1,2-alpyridin-3-yl)-phenyl]-
acetylamino}-5-trifluoromethyl-benzoyl)-piperazine-1-carboxylic acid tert-buty} ester
Prepare according to procedures similar to example 219 (below). MS (ES), m/z
703 (M+1).
20

B. 2-[2-F1u0r0-4-(’?-pyxidin—?.—yl—imidazo{i,2—3}pyridin—3~yl)—phenyl]-N;[3—(piperazine~
I-carbonyl)-3-trifluoromethyl-phenyl]-acetamide ‘
Dissolve 4-(3-{2-[2-fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl}-
acetylamino}-5-trifluoromethyl-benzoyl)-piperazine-1-carboxylic acid tert-butyl ester
25  (0.76 g, 0.108 mmol) in 1:1 CH;Cl; MeOH (20 mL) and add 2M HCl in THF (2 mL),
then stir 2 hours and concentrate in vacuo. Load onto a Varian MegaElut® SCX
cartridge (10 gram cartridge prewashed with methanol), rinse with methanol to remove

impurities then elute crude product with 2 M NH; in methanol. Concentrate this solution



N N F FF Free base Method A, Form m: Charge 7-pyridin-4-yl-imidazo[1,2-a]pyridine (19.5 g, 100
mmol), 2-(4-bromo- 10, phenyl)-N-(3-trifluoromethyl-phenyl)-acetamide (35.8 g, 100 mmol), potassium
acetate (49.0 g, 500 mmol), tetrabutylammonium bromide (32.2 g, 100 mmol) and NMP (250 mL) into
a 3L flask, at amiBiersterderature. Flush the flask with nitrogen and add pX{adiFeeddate (1.1 g, 5
mol%) and tris-(2,4-di-t-butylphenyl)phosphite (3.2 g, 5mol%) were added. Flush the flask with
nitrogen and heat to 120 C for 2 hours. Allow 15 reac(gifon to come to ambient temperature and add 250
mL water. Bring the solution to pH=1 with conc. HCI%hd add 200 mL ethyl acetate. Separate the
layers and bring the aqueous Iayer to pH=10 with NaOH. Stir the slurry at ambient temperature

overnight, fllter Washty]vlt gm hecfgghc dr Og%eﬁrh\éa dﬂ%@ %90 2%41 8 g of a yellow

solid. Purify thé yeﬁow Soli ca gelFchroma eluting wit |oxan %63. 5%)/heptane
(34%)/2M ameig e MH@@BJB%?S:EWWE‘?Q@LEIW eletidstehsputs é@caﬂdﬁlﬁ({a&gﬂ.column with
THE (42%)/methylene chloride (55.5%)/2M ammonia in MeOH (2.5%) to afford 30 g of the title
compound as a yellow solid (>99% purity by HPLC). Heat a portion of the title compound (5 g) at
reflux in acetonitrile (15 mL) for 30 minutes, then cool to ambient temperature. Stir the yellow 25
suspensiof at ambient temperature for 30 minutes, cool to 0 C, filter, and dry under vacuum at 60 C
to afford 4.77 g of a yellow solid having a melting point of 217 T. 1H WO 2006/091671
PCTIUS2006/006283 -112 NMR (300 MHz, DMSO-d6) 8 8.7(m, 3H), 8.25(s, 1H), 8.15(s, 111), 7.9(m,
3H), 7.7(d, 1H), 7.65(d, 2H), 7.55(m, 3H), 7.4(m, 2H), 3.8(s, 2H). Preparation of Free base Form Il
polymorph 5 Heat 2-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3-
trifluoromethyl-phenyl)-acetamide (0.5 g) and methanol (5 mL) to reflux to give a solution. Add water
(approx. 2 mL) dropwise until the cloud point is Exzeige 16bntinue to heat and stir the gummy solid

until the §9|id CW%&W%i&QQﬁGﬁ&ﬁB?ﬂ%Q%%din-3~y1)«~pheny1]~N~(3~t1iﬂuoromethy1—pheny1)»

butyramide

@‘dh%

Combine 4-{4-(7-Chloro-imidazo[1,2-a]pyridin-3-y1)-phenyl}-N-(3-

trifluoromethyl-phenyl)-butyramide (0.15 g, 0.32 mmol), 4-pyridine boronic acid (0.04 g,

15  0.35 mmol), S-Phos (0.02 g, 0.04 mmol) and K3PO; (0.13 g, 0.63 mmol) with dioxane
(3.5 mL) and water (1.5 mL}) and stir at room temperature while the reaction contents are
de-gassed with nitrogen for 5 minutes. Add palladium diacetate (0.01 g, 0.04 mmol).
Heat to 100-105 °C for 20 hours. Cool and dilute with water (10 ml.} and
dichloromethane. The organic layer are then filtered onto a pre-equilibrated in methanol

20  Varian SCX column (10 g), washed with 30 mL each of water, methanol,
dichloromethane and methanol. Elute crude product with 2N methanolic ammonia (50
mL). Concentrate the ammonia solution in vacuo to dryness to yield a residue that is
chromatographed on silica (0~>3% methanol in ethyl acetate over 30 min) to yield 4-{4-
(7-Pyridin-4-yl-imidazo{1,2-a}pyridin-3-yl}-phenyl]-N-(3-trifluoromethyl-phenyl)-

25  butyramide (0.10 g, 0.19 mmol). MS(ESI), m/z 501 (M+1).

Prepare the following according to procedures similar to Example 169:



10 ambient temperature over 45 min, then filter and dry in a vacuum oven at 60 C to afford 0.47 g of
the form Il polymorph. mp 202 C. Preparation of Free Base Form | polymorph 15 Heat
2-[4-(7-pyridin-2¥A-eepA6]1, 2-a]pyridin-3-yl)-phenyl]-N-(3- trifluoromethyl-pPeR$28e@daiéle (190 g)
and methanol (1530 mL) to 60 C with stirring in a 5 L flask to give a solution. Add water (670 mL)
slowly until the cloud point is reached. Cool the clou [Hy 'solution to 50 C, where an oil begins to
separate from 20 solution. Allow the mixture to cool” Ymbient temperature and stir overnight (18 h) to
yield a suspension of crystals Cool the suspensmn in an ice/water bath fllter and dry in a vacuum
oven at 60 C tQ- g ii i

2-[4-(7-pyridin-B-yl-i |dazo[1 2- a]pyrldln 3 yI) phenyl] N -(3- trlfluoromethyl pherggﬁ A a{ae (4.5,

. 9.4 mmol) to isbprepyl alcohol (120 ml-) ar@ T§§t gﬂpm%g C to give a solution ségf uce¢inic acid

(2.11 g, 9.4 mmol) injisopropyl alcohol (15 m eating to 80 C. Combine the tw? utiops and
concentrate to g volyme of 70 mL to give a suspen5|on Cool the suspensmn tg O C; tilter arjd dry to

30 afford 4.7 g 48] i AMAVSIE | hetrude—product from
isopropyl alcohpl é 0 mI.%THI&EI?e(§ ?1_%§?a§\9§w¥g nﬁ(ggcri 2 c{?n%“g&&o O MHEIM+1)

PCTIUS2006/00 %f ] g_@gtggl ﬁd{ﬁﬁ&%? 1253514_ ) 5\49 14{?4_,1 37-7-88(mm;]11H), 8.11

(s, 11-1), 8.22 {(, 1H), 8.66 (mmidkbbi10-36{Sidk- AR died$1 ik MaRo- hydrocmd?a@éalﬁs Dissolve
2-[4-(7-pyridin- 4 -yI- |m|dazo[| Z-aJpyridin-3-yl)-phenyl]-N-(3- trifluoromethyl-phenyt)-acetamide (4.5 g,

9.4mmol) in refluxing isopropyl alcohol (80 mL), then add 5N HCI (1.88 mL, 9.4 mmol) in one portion.
Cool the mixture to 23 C and evaporate off the solvent to afford a non-crystalline solid. Suspend this
solid in water (100 mL) and heat with stirring to 90 C, then allow to cool to 23 C and stir overnight. 10°
Filter the suspension and dry to afford 3.75 g of ?3?7?C1 salt as a light orange solid. 1H-NMR
(300 MHz, DMSO-d6) S 3.81 (s, 2H), 7.36-8.14 {m rEE 34 (s, IH), 8.74 (m, 3H), 10.84 (s, IH).
Free base MetRbtHE smnorpitolisoromethyl-phenyl)-2-[4- (7-pyr1d1n—4 yl-imidazo{1,2a]pyridine-3-yl)-

phenyl}-acetamide

N
o - F F
N

Suspend 3-iodo-7-pyridin-4-yl-imidazo[1,2-a]pyridine (321 mg, 1 mmol), N-(4-
Cyano-3-trifluoromethyl-phenyl)-2-{4-(4.4,5,5-tetramethyl-[ I ,3,2]dioxaborolan-2-y1)-
10 phenyl]-acetamide (473 mg, 1.1 mmol) in 5 mL dioxane, add 2 M aqueous sodium

carbonate solution (1.25 mL, 2.5 mmol), deoxygenate by bubbling nitrogen gas through
the suspension for at least 15 minutes. Add tetrakis(triphenylphosphine)palladium(0) (58
mg, 0.05 mmol), fit flask with reflux condenser and heat at 70 °C for 16 hours under a
nitrogen atmosphere. Cool reaction mixture to room temperature, dilute with BtOAc (70

15  ml), wash with 20 mL aqueous saturated sodium chloride, separate layers and back-
extract the aqueous layer with 40 mL EtOAc. Combine organic layers, dry over MgS04,
filter directly onto a 10 g SCX cartridge pre-washed with 1:1 dichloromethane:MeOH.
Wash and elute product from cartridge with 1:1 dichloromethane:MeOH and 1:1
dichloromethane:2 N NH;-MeOH, fespectively, then concentrate the eluate in vacuo to

20 provide jrcllow oil. Purify the oil on a 40 g silica cartridge with 100% dichloromethane
for 5 minutes followed by a gradient of 0 -> 5% MeOH in dichloromethane over 35



15 Suspend 3-iodo-7-pyridin-4-yl-imidazo[1,2-a]pyridine (0.39 g, 1.21 mmol), 2-[4-
(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-N-(3-tri fluoromethyl-phenyl)- acetarnide (0.73 g,
1.80 mmol) and potassium carbonate (0.50 g, 3.63 mmol) in a solution of dioxane (14 mL) and water
(7 mL). Deoxy§ematesthidg8action contents with nitrogen for 10 minutes at ’RohtaMpBsatire. Add
trans-Dichlorobis(triphenylphosphine) 20 palladium (I) (22 mg, 0.03 mmol) to the reaction. Fit a reflux
condenser and heat the reaction to 105 C for 3 hours. Cool the reaction and dilute with ethyl acetate
(75 mL) and separate the layers. Extract the aqueous layer with EtOAc (2 X 30 mL). Pool the
organics, dry over MgSO4 and filter onto a Varian SCX column (10 g) prewashed with methanol. Elute

the column with, dichloromethane, 1:1 methanol/dichlorometh nd thanol (50 mL each). Elute
the title compgﬂﬁu %itr?)%gkﬁ@/gﬁ%%’iﬁt %teolcﬁﬁb ?’?ﬁfi‘?n tgn%%%ﬁagleégtﬁlé ﬁ?eﬂ{gf'gﬁéal{i%e ftion to dryness
and chromatograyphord siligatlosingy8dhi0 L ZMSaihs)algrad idt-in. 1:1 ethyl acetate:dichloromethane
over 45 minutes to give the title compound (0.32 g, 54%). MS(ES), nr/z 473 (M+1). 30 Prepare the

following according to procedures similar to Example 173 Free base Method B: WO 2006/091671
PCT/US2006/006283 -114 Physical Data Ex. Esmmeand3Name MS(ES) ("/z) 174

2-{4-[7'-(45Met@ap,e@ikﬁ%f_mhphgr}){M@;&Q@ﬁ?ﬁ%ﬁg@dﬂﬂ@%%&%ﬁk)(ﬁtdhln,g@y,gf},\h(ghgg%spromethyl-

henyl)-acetamide 175 N-(5-tert-Butyl-isoxazol-3-yl)-2-[4-(7-pyridin-4-yl- 452 (M+1)" imidazo[1,2-a]
'din-3-yl)-hen l]-acetamide 176 N-(5-tert-Butyl-2-rAetiii9%-pyrazol-3-yl)-2-[4-(7-pyridin- 465 (M+1) 4-.
l-imidazo[1,2-a] yridin-3- I)- hen I]-acetamide 1R%. '

N-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yh)-2- -fhjazQl 2- 1-imidazo[l 2-a]*yridin-3 »
l)-phenyl]-acetamide 471 (M+1) 178&N-(%- utyl /ARhiadiazol=2-y1)-2-[4-(7-pyridin-4-yl- 469
(M+i) imidazo[1,2-a] 'din-3- 1)- hen I]-&Cetamide 179 N

N-(5-tert-Butyl-[1,3,4]thiadiazol-2-yl)-2-[4-(7-thiazol-2-yl- 475 dazo 1,2-a] 'din-3- I)-hen
1]-acetamide , F

Free base Method A, Form I
Charge 7-pyridin-4-yl-imidazo[I,2-alpyridine (19.5 g, 100 mmol), 2-(4-bromo-
10 phenyl)-N-(3-trifluoromethyl-phenyl)-acetamide (35.8 g, 100 mmol}, potassiuvm acetate
(49.0 g, 500 mmol), tetrabutylammonium bromide (32.2 g, 100 mmol) and NMP (250
mL) into a 3L flask, at ambient temperature. Flush the flask with nitrogen and add
paliadium acetate (1.1 g, 5 mol%) and tris-(2,4-di-t-butylphenyl)phosphite (3.2 g,
5mol%) were added. Flush the flask with nitrogen and heat to 120 °C for 2 hours. Allow
15  reaction to come to ambient temperature and add 250 ml water. Bring the solution to
pH=1 with conc. HCI] and add 200 mL ethyl acetate. Separate the layers and bring the
aqueous layer to pH=10 with NaOH. Stir the slurry at ambient temperature overnight,
filter, wash with water, cotlect and dry under vacuum at 60 °C to afford 35.78 gof a
yellow solid. Purify the yellow solid on silica gel chromatography by eluting with
20 dioxane (63.5%)/heptane (34%)/2M ammonia in MeOH (2.5%). Further purify by
elution through a second silica gel column with THF (42%)/methylene chloride
(55.5%)/2M ammonia in MeOH (2.5%) to afford 30 g of the title compound as a yel]owl
solid (>99% purity by HPLC). Heat a portion of the title compound (5 g) at reflux in
acetonitrile (15 mL) for 30 minutes, then cool to ambient temperature. Stir the yellow
25  suspension at ambient temperature for 30 minutes, cool to 0 °C, filter, and dry under

vacuum at 60 °C to afford 4.77 g of a yellow solid having a melting point of 217 °C. 1H-



N-(5-tent-Butyl-[ 1,3,4]thiadiazol-2-yl)-2-{4-[7-(4 180
methanesulfonyl-phenyl)-imidazo[1,2- a]pyridin-3-yi]- 547 (M+1) phenyll-acetamide 181
2-[4-(7-Pyridin-3(120p8{6R4281 1, 2-a]pyridin-3-yl)-phenyl]-N- 474 (M+1) (4-trifl RSrORRAG4BAG2RM-2-
l)-acetamide 182 2-{4-[7-(4-Methanesulfonyi-phenyl)-imidazo[1,2-a]pyridin- 551 (M+1) 3-1]-hen 1
-N-(4-trifluoromethyl- ridin-2- I)-acetamide 183 2-{4-[7-(6-Methyl-pyridin-3-yl)-imidazo[1,2-a]pyridin-3-
yl]-hen I)-N-(3-trifluorometh I-hen 1)-acetamide 487 (M¥1) 184
2-{4-[7-(2-Methyl-pyridin-4-yl)-imidazo[1,2-a]pyridin-3- 487 (M+l) 1]- hen l]-N-(3-trifluorometh I- hen
l)-acetamide 1 -[4-(7-Pyridin-2-yl-imj 1,2- ridin-3-yl)-phenyl]-N- 473 (M+1).
(3-trif|uorometm&&%-%amﬁf?gdﬁﬁé%-ﬁgﬁé%em |t€y]‘rl(g %i{%ﬂi 1727 %6
a]pyridin-3-yl]-arenylEd(3mfuesemethy! -nhenyiinS 9% @) acetamide 187 -
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl) 491 (M+]) hen I]-N-(3-trifluOrometh I- hen
)-acetamide 188 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)- 491 (M+i) hen
]-N-(3-trifluorometh I- hen [)-acetarhieigarMidd L b strifbtar dhpethoydphenyl)-2-{ 4-[7-(4 189
methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]- 584 phenyll-acetamide 190
-(4-Chloro-3-trifluororbietta-dh@ryy)HEaindd (Y Homiittirel iy 2- S Fridiid3z0) nBead B-3- 1)- hen []-acetamide
191 2-[2-ChlorQz4:(7-nyridin-4-yl-imi : Jeyridin-3-y)- - '
phenyI]-N-(3-tr%?t?g%§é%@ﬁéﬁéhyig-ga@c%taniidgaa’ié%gm l%éd}m%?zs L) to reflux o give 2
N-(5-tert-Buty|-$883 0| Adg yroten (appens- 2 Fi-p rmise ueB Yripiendppinpintaaihed- Contiage
l]-acetamide W 2Q06/A1EwL Rl SARDEEPBRRB1id1kpshPBes. Cool the suspension to
2-[2-Chlorl%-4-(zl;ﬂ)yridin-4-yl-imidazo[l,2-a]pyridin¢3-yl)- 508 . o :

1ent temgerature over 45 min, then filter 4nd dry in a vacuum oven at 60 °C to afford

0.47 g of the form II polymorph. mp 202 °C.

Preparation of Free Base Form I polymorph
15
Heat 2-[4-(7-pyridin-4-yl-imidazof 1,2-a]pyridin-3-y1}-phenyl]-N-(3-

trifluoromethyl-phenyl)-acetamide (190 g) and methanol (1530 mL) to 60 °C with
stirring in a 5 L flask to give a solution. Add water (670 mL) slowly until the cloud point
is reached. Cool the cloudy solution to 50 °C, where an oil begins to separate from

20  solution. Allow the mixture to cool to ambient temperature and stir overnight (18 h) to
yield a suspension of crystals. Cool the suspension in an ice/water bath, filter, and drj! in

a vacuum oven at 60 °C to afford 163 g of the form I polymorph. mp 193 °C.

Succinate Salt

25 Add 2-14-(7-pyridin-4-yl-imidazo[ 1,2-a]pyridin-3-yl)-phenyl }-N-(3-
trifluoromethyl-phenyl)-acetamide (4.5 g, 9.4 mmol) to isopropyl alcohol {120 mL) and
heated to 80 °C to give a solution. Dissolve succinic acid (1.11 g, 9.4 mmol) in isopropyl
alcohol (15 mL) by heating to 80 °C. Combine the two solutions and concentrate to a
volume of 70 mL to give a suspension. Cool the suspension to 0 °C, filter and dry to

30  afford 4.7 g of the succinate salt as a yellow solid. Recrystallize 4.4 g of the crude _
product from isopropy! alcohol (40 ml) to afford 3.66 g of a yellow solid. IH-NMR



hen []-N- 4-trifluorometh |- din-2- I)-acetamide N-(2-Fluoro-5-trifluoromethyl-phenyl)-2- (4-[7-(4 194
methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-ylJ- 568 (M+1) phenyll-acetamide 195
N-(5-tert-Butyl-isoxazol-3-yl)-2-{4-[7-(4-methanesulfonyl- 529 (M+1) phenyl)-imidazo[1,2-a)ridin-3-
[]-hen I}-acetanadezobé(d1tant-Butyl-isoxazol-3-yl)-2-{ 2-fluoro-4-[7-(4 196 merlanesodkarnizdien
-imidazo 1,2-a din-3-1-547 M+1 Y P Y'i) L]PYriY J () phenyll-acetamide 197
N-(5-tert-Butyl-isoxazol-3-yl)-2-[2-fluoro-4-(7-pyridin-4-yl- 470 (M+i) imidazo[1,2-a] yridin-3- 1)- hen
l]-acetamide 198 N-(2-Fluoro-5-trifluoromethyl-phenyb32-[4-(7-pyridin-4-yl- 491 (M+i) imidazol[l,2-a]
ridin-3- 1)- henyl]-acetamide 199 T-(5-ter-Butyl-isoxazol-3-yl)-2-[2-fluoro-4-(7-pyridin-2-yl- 470 (M+1)
imidazo[1,2-a] idin-3- |)- henyl]-acetamide 200 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazol[l,2-alpyridin-3-yl)-
492 (M+1) heBPHONKEzIMSBAeth LgHdm AN Satetamidh PG1-7.88 (m, L1H), 8.11 (s, 1H), 8.22
2-[2-Fluoro-4-({-pyfdin-4-y|-imida -ajpyridine3-y),466 (M+1) hen
I]-N-(4-isopropgf-%%/frji’d#;ﬁ%%gmétgé)hg?ggﬁg)%%%ﬁ%l(Jgdrzo- -(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-
492 (M+1) phenyll-N-(4-ttifluoromethyl-pyridin-2-yl)-acetamide Example 203 Prepare the following
according to procedures similar to Examplggl26:h {2hysieah iaigi Compound Name MS(ES), (m/z)
N-(5-tert-Butyl-isoxazol-3-yl)-3- 4-%7-(4-methanesulfon I;gpheny‘l) 543 (M+i) imidazo[

b S

1,2-a]pyridin-3-yl]-ph& RIS eAmgReeld 2o lpy bR o PR AR -y 1-imidazo]
1,2-a]pyridin-3syt)sphenstiyiN dednilaramataws.s g, 9.4mmol) in refluxing isopropyl alcohol (80
mL}, then add SN HCI (1.88 mL, 9.4 mmol} in one portion. Cool the mixture to 23 °C
and evaporate off the solvent to afford a non-crystalline solid. Suspend this solid in water
(100 mi.) and heat with stirring to 90 °C, then allow to cool to 23 °C and stir overnight.
10 Filter the suspension and dry to afford 3.75 g of the mono-HCI salt as a light orange
solid. 1H-NMR (300 MHz, DMSO-dg) & 3.81 (s, 2H), 7.36-8.14 (m, 12H), 8.34 (s, 1H),

8.74 (m, 3H), 10.84 (s, 1H).

Free base Method B amorphous:

15 Suspend 3-iodo-7-pyridin-4-yl-imidazo[1,2-alpyridine (0.39 g, 1.21 mmol), 2-[4-
{4,4,5,5-tetramethyl-{1,3,21dioxaborolan-2-yI}-phenyl])-N-(3-trifluoromethyl-phenyl)-
acetamide (0.73 g, 1.80 mmol) and potassium carbonate (0.50 g, 3.63 mnol) in a solution
of dioxane (14 mL) and water (7 mL). Deoxygenate the reaction contents with nitrogen
for 10 minutes at room temperature. Add trans-Dichlorobis(triphenylphosphine)-

20 palladium (II) (22 mg, 0.03 mmol) to the reaction. Fit a reflux condenser and heat the
reaction to 103 °C for 3 hours. Cool the reaction and dilute with ethyl acetate (75 mL)
and separate the layers. Extract the aqueous layer with EtOAc (2 X 30 mL). Pool the
organics, dry over MgS0;, and filter onto a Varian SCX column (10 g) prewashed with
methanol. Elute the column with dichloromethane, 1:1 methanol/dichloromethane and

25  methanol {50 mL each). Elute the title compound with 2 N NHa/methanol (100 mL).
Concentrate the methanolic solution to dryness and chromatograph on silica using 8-> 10
% methanol gradient in 1:1 ethyl acetate:dichloromethane over 45 minutes to give the

title compound (0.32 g, 54%). MS(ES), m/z 473 (M+1).

30 Prepare the following according to procedures similar to Example 173 Free base
Method B:



pyridin-2-yl)-acetamide WO 2006/091671 PCT/US2006/006283 -116- -~N N F N O Suspend
2-[2-nitro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl}-N-(4-
trifluoromethyl-pYPidMeBAiplhcetamide (0.18 g, 0.35 mmol) and ammonium R¥FESR0(E@ARE, 1.82

mmol) in anhydrous methanol (5 mL) and -bubble nitrogen through the 5 solution for 5 minutes. Under

a posrt.ve stream of nitrogen, add 10 Of Pd n ca bon
reaction at ambient temperature for 18 hours. F|Ite

4{0 .03, 0.03 mmol) to the solution and stir the
tH& reaction contents through a pad of Celite(r)

and wash the pad with methanol (40 mL) Concentrate the solution and then chromatograph the

residue on silicg—using=a

compound 10
N-[3-(1-Dimeth

0.03:g, 0.
ylamino-I- !

5 mmol). MS(ES), eq{
nethyl-ethyl)- phenyl]

Example 205
(7-pyridin-4- yI imid

L

Id.UICIIL UI \U OL J:) /U) IIICLIId.I IUI III UIbIIIUIUIIICLIIaIIC ?ﬁ)ysll%gj blaia

z0 SES)

title

1,2-a]pyridin-34
3-[2-(4-Bromo-

Dissolve (4-br
chloroform and

1-[3-(dimethylg
resulting clear

[1-(3-amino-phenyl}7]7-me

temperature. D

vy ny T
D- fll?(? % g}m%f%éﬁﬁ%%ﬁﬁgﬁh@ﬁ%ﬁw I@Eyﬁﬁ%@mj ééﬁj@éﬁﬂbu [yl ester
mo-2-ftuono-phgr | o T g ized
add’ drc xybqe@n%ﬁggg%lg sk %{hzf%" ?2? %Ii%ﬁdihép givésa @YEM}. Add
MINO)Propyi-gs Gy T - mnot)and-stirthe
solugion at rofmﬂq&%@{@%ﬂﬁ%}mﬁ% ST AL 8- éy%lgl 465 (M+1)
tﬂN{ﬁ%MBS%‘i@EﬁH&@Q@ﬁIﬁm% £ $0 MINUTES at room
ilute reaction veith 2Qi@bkof 1,2-2]pyridin-3-y)-phenyll-acetamide | /1 M+1)
178 N-(5-tert-Butyl-[1,3 41thiadiazol-2-y1)-2-[4-(7-pyridin-4-yl- 469 (M+1)
: imidazof1,2-a]pyridin-3-yl)-phenyl]-acetamide
179 | N-(5-tert-Butyl-[1,3 4]thiadiazol-2-y1)-2-[4-(7-thiazol-2-yl- 475 (M+1)
imidazo[1,2-a]pyridin-3-yl)-phenyl}j-acetamide
N-(5-tert-Butyl-{1,3 4]thiadiazol-2-y1)-2-{4-[7-(4-
180 methanesulfonyl-phenyl)-imidazo[1,2-alpyridin-3-yl}- | 547 (M+1)
phenyl }-acetamide
181 12~ [4-(’?—Pyndm—4—yl~1nndazo[l 2-ajpyridin-3-yl)-phenyl}-N- 474 (M)
(4-rifluoromethyl-pyridin-2-yl)-acetamide
182 2-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-aJpyridin- 551 (M+1)
3-yl}-phenyl}-N-(4-trifluoromethyl-pyridin-2-yl)-acetamide
183 2-{4-[7-(6-Methyl-pyridin-3-yl)-imidazo{1,2-a]pyridin-3- 487 (M+1)
yH-phenyl }-N-(3-triflucromethyl-phenyl)-acetamide
184 2-{4-[71-(2-Methyl-pyridin-4-yl}-imidazo[1,2-a]pyridin-3- 487 (M+1)
yli-phenyl}-N-(3-trifluoromethyl-phenyl)-acetamide
185  |12-[4-(7-Pyridin-2-yl-imidazof1,2-alpyridin-3-yl)-phenyl]-N- 473 (M+1)
{3-trifluoromethyl-phenyl)-acetamide
2-{2-Fluoro-4-[7-(2-methyl-pyridin-4-yl)-imidazo[1,2- | .
186 a]pyridin-3-y1}-pheny!}-N-(3-trifluoromethyl-phenyl)- | 505 (M+1)
acetamide
187 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo{ 1,2-alpyridin-3-yl)- 491 (M+1)
phenyl]-N-(3-trifluoromethyl-phenyl)-acetamide
188 2-[2-Fluoro-4-(7-pyridin-2-yl-imnidazo[ 1,2-alpyridin-3-yl)- 491 (M+1)
phenyl]-N-(3-trifluoromethyl-phenyl)-acetamide
N-(4-Chloro-3-trifluoromethyl-phenyl)-2-{4-[7-(4-
189 methanesulfonyl-phenyl)-imidazo[ 1,2-alpyridin-3-yl]- 584
phenyl }-acetamide
190 IN-(4-Chloro-3-trifluoromethyl-phenyl)-2-[4-(7-pyridin-4-yl- 507
imidazo[1,2-alpyndin-3-yl)-phenyl}-acetamide
191 2-[2-Chloro-4-(7-pyridin-4-yl-imidazo{ 1,2-a}pyridin-3-yl)- 507
phenyl]-N-(3-trifluoromethyl-phenyl)-acetamide
192 N-(5-tert-Butyl-isoxazol-3-y1}-2-[2-chloro-4-(7-pyridin-4- 486
yl-imidazo[1,2-alpyridin-3-v1)-phenyl]-acetamide




dichloromethane and wash with saturated NaHCO3, 1 N NaHSO4, and dilute aqueous 25 saturated

sodium chloride, then dry over MgSO4 and concentrate to give a brittle tan 117 foam. Purify the foam
on a 120 g silica cartridge with 100% CH2CI2 for 5 minutes followed by a gradient of 0-> 10% EtOAc
in CH2CI2 ovemdDzoamstws: Concentrate and dry clean fractions to provide s iugr (@diods}sf the title

compound as a brittle white foam. LCMS (ES) m/z 463/465 (M-I). B .
[1-(3-{2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl}- acetylamino} -
phenyl)-1-methyl-ethyl] -carbamic acid tert-butyl esté%%repare with coupling methods as described in
example 219 (below) with 1-{3-[2-
(4-bromo-2-fluoro-phenyl)-acetylamino}-phenyl}-I-methyl-ethyl)-carbamic acid tert-butyl ester (0.465 g,

1 mmoi) and 7- nvrlrhn A\ |m|d:|7n[1 2alpvridine (0.1.95 g .1 mmm\ to m\/p 450 mg (770/n) aof the title
compound as & yeﬂﬁﬁv g e Qfgﬁllﬁrﬁff’éﬁ B%ﬁdt’bfa%lrl“@lﬁ%ﬁﬂ g?wllm [ES) sy 580|(M+1). C .
N-[3-(1-Amino+ 8- E—
Jpyridin-3-yl)-p ':lazo 1.2a]pyridin-3-yl)-
phenyl]- acetyl D )mﬁol) in 2
mL dioxane ane-4-rt- vv | d:oxar‘" sglution and
Stir at room tempe¥3§ure - a1t eeSb%tﬁa»aS)a crusty
yellow solid withre car -_-r “ S t y%y flash-ehrematography
on a40 g.silicct ca*guglge v., %’1 in‘ P12t ?—%% i-2" 1§\|H3 Me® Mﬁ? ngentrate
pure fractions {o yield 31 mg 84%) o the H }ziﬂ @s a pale yellow foam. L ES) m/z 480
(M+1). D. N-[3- thy n@sn@rlt @&Iﬂ, ;glsg);gy&“@ I e e LRynpA-yI- Tmidazoll,2- a]
pyrid in-3-yl)- pqengﬁL? ace amldqﬁ§§gypﬂ-ﬁ;’ylglﬁ%%lm I ag? X @@eny% 2430 )4.{(7-pyridin-
4-yi-imidazoll,? ajpgggln I RNERIsactTRsRIgR ELBDHBe, 1928 MR -F DRI absolute "ethanol, add
sodium acetate (1 mg, 2.31 mmg&@ﬁdg;@ﬁfgﬁmL%tM&, {282 0 8643 mrncﬂ?hf%‘”s’fﬂ’ together
under nitrogen|{for S-gf oAy epRpmitre) Add sedidi cypHaRnaT ride (90 m?, 1.43 mmol)
and stir under hitrogén © fof 16 howia MR 200609467 L IPOTASPRREMRAE2S3 -11870 (M1
200 | 2-[2-Fluoro-4-(7-pyridin-4-ylimidazo[1,2-alpyridin-3-y)- | 5, 1 r0 )
phenyl]-N-(4-trifluoromethyl-pyridin-2-yl)-acetamide
201 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazof 1,2-a}pyridin-3-yl)- 466 OV+1)
phenyl]-N-(4-isopropyl-pyridin-2-yl}-acetamide
207 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a}pyridin-3-yh)- | ., (M+1)
phenyl]-N-(4-trfluoromethyl-pyridin-2-yl)-acetamide Ty
Example 203
Prepare the following according to procedures similar to Example 126;
Physical Data
Compound Name MS(ES),
(m/z)
N-{5-tert-Butyl-isoxazol-3-y1)-3-{4-[7-(4-methanesulfonyl-phenyl)-
y yH-3-{4-[7-( yl-phenyl} 543 (M+1)

imidazof1,2-a]pyridin-3-yl]-phenyl } -propionamide

Example 204

2-[2-Amino-4-(7-pyridin-4-yl-imidazo[1,2-a)pyridin-3-yl)-phenyl]-N-(4-trifluoromethyi-

pyndin-2-yl}-acetamide



at room temperature. Dilute reaction mixture with 10 mL | N agueous HCI and stir the clear yellow
solution at room temperature for 15 minutes. Adjust the solution to pH -8 with I N aqueous NaOH,
extract twice witfQ@%¢{0%36tions of dichloromethane. Combine organic layeP§Tai§2e8610628§SO4 and
concentrate to give a yellow film. Purify 5 the film on a rotary chromatograph using a 1 mm thick disk
and 93:7 CH2CI2:2N NH3- MeOH as eluent. Concentrate and dry pure fractions to provide 131 mg
(67%) of the title compound as a yellow foam. LCM§]( S) m/z 508 (M+1). Example 206 10
N-(5-tert-butyl-isoxazol-3-yl)-3-[3-(7-thiazol-2-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]- propionamide / N
JNaqgqg , 1,A. 3-(3-Bromo-phenyl)-N-(5-tert-Qutyl-isoxazol-3-yi)-propionamide Stir a solution of
3-(3-bromo-phenyl)-propionic acid (1.%m ol; 1.0eq.) 1 lfamino-5-tert-buty|isoxazo|e

- (1.299 g, 9.27 mmol, 1.1 eq.) in THE {80, ) raturg-forf10 minutes. Add
4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpho- e fDMTMM, 2.56 g, 1.1 eq.) and
N-methyl morpholine (0.1 mL) to the mixture. Stir the reactioh miXture at room temperature for about
16 hours, concentrate in vacuo; then add DCM (100 mL), wash with saturated aqueous saturated
sodium chloride 20 (2%2¢pent Pelidehitadr (Pr20dinkd- drynifitee[d ibadpyrodintfapd)-phenfy] tNe(doncentrated
material by silica Q% raphy. & ' ichl roi (3.56 mmol,
4556y of the tlo e e L g M O T R e
N-(5-tert-butyl-i€bkhBol-83 3ol iprepiisdions pihaneh o Ml2- ap yridieawmees thrasyiberopionamide
To a solutign ofghdchremo:pheny)) Dhi-teHcbubi-lsexazatdndlRIopignanides 6 0984, 3.1 mmol, 1.0
ed.) in DMSO %}(ég]g?badd hiﬁ gpinacolato)diboron 0.794 g, 3.1 WO 2006/091671

PCT/US2006/0 81 6oL iP IR S by rastion Yorebrt epsttrafy 18
[1,I'-bis(diphenyipives fFiteo)hdecratenelditnis nbpail khoiyad (i I R63 ghBwashdidppdDetxygenate the
reaction

methanol (40 mL). Concentrate the solution and then chromatograph the residue on silica
using a gradient of (0~>2->5 %) methanol in dichloromethane to yield the title compound
10 (0.03 g, 0.05 mmol). MS(ES), m/z 489 (M+1).

Example 205

N-[3-(1-Dimethylamino-§-methyl-ethyl)-phenyl]-2-[2-fluoro-4-(7-pyridin-4-yl-
imidazol1,2-a]pyridin-3-yl)-phenyl}-acetamide

/
N N
4 ~
Fasat
N
F O

A, (1-{3-[2-(4-Bromo-2-fluoro-phenyl)-acetylamino]-phenyl } -1-methyl-ethyl)-carbamic

15

acid tert-butyl ester

Dissolve {(4-bromo-2-fluoro-phenyl) acetic acid (1.49 g, 6.39 mmol) in 25 ml
amylene-stabilized chloroform and add hydroxybenzotriazole hydrate (0.95 g, 7.03

20 mmol}, to give a slurry. Add 1-[3-(dimethylamino)propyl}-3-ethylcarbodiimide

hydrochloride (1.47 g, 7.67 mmol) and stir the resulting clear solution at room
temperature for 15 minutes. Add [1-(3-amino-pheny!)-1-methyl-ethyl}-carbamic acid
tert-butyl ester and stir for 90 minutes at room temperature. Dilute reaction with 20 mL
dichloromethane and wash with saturated NaHCO;, 1 N NaHS0O,, and dilute agueous

25 saturated sodium chloride, then dry over MgSO4 and concentrate to give a brittle tan



mixture, stir under nitrogen at 80 C for about 16 hgtgrs, and cool to room temperature. Add diethyl
ether (160 mL), wash with saturated aqueous saturated sodium chloride 5 (2x30 mL) and water (2x30
mL), dry, filter and concentrate to provide 1.30 g of a brown solid. Dissolve a portion (0.370 g, 0.93
mmol, 1.0 eq.) of the solid in dioxane (20 mL), then add 3-bromo-7-thiazol-2-yl-imidazo[1,2-a]-pyridine
(0.260 g, 093 mmol, 1.0 eq.), sodium carbonate solution (2 M, 4 mL) and
tetrakis(triphéreripHtrsifiiine) fradta dium (2) o @b cantrioh&ayitb e 08ygCha®, the feagiieesmixture with

oo L ol AL o e BT R AP CHRUTIRE O Al i) oo

Example 173. Concentra SCX eluates and Furi via silica ge chromatography using a

04% metharfBYFiEIBIHREAaMRRIPAERR: 10 SUBPKe DRLE® dille SoMAmOr a8%bdtithehitefagsmpound
as a slightly yettaw gedivrd426B8&Gss e 72 (M+1). 15 Prepare the following according to procedures
similar to Example 206: Physical Data Ex. Compound Name MS(ES) (,n/z) 207
N-(5-tert-butyl-isoxazol-3-yl)-3-[3-(7-pyridin-4-yl-imidazo[1,2- 466 (M+1) a] idin-3- 1)- hen I]- ro
ionamide 208N {4 ei2-HisfyLerene(Rymypidintifrd-inidaps](72pglisiTtinyd-UZehevyl) atsigarofib)2-a]
yridin-3- 1)- Qﬁ{é“yﬁ%ﬁ@lﬂ@ﬁ%ﬁ]’n@i@o%gﬁq acid tert-butyl ester
N-(5-tert-Butyl-isoxazol-3-yl)-2-(4-{7-[4-(2-dieth Iamlno-ethanesulfon}é?éphengl]- _
imidazo[1,2-a]pyridi !§Rﬂ§?pw%§ﬂgaﬁ‘é9dﬁﬁ8@ﬂ>éésrdﬁw9ﬁ‘%‘ PN 1O (below) with H{3-[2-
[2-(4-Bromo-tebremestifooy)petnyl]-castgericradig teryhuiplasieeByspanshmic acid tert-buty!
(4-Bromobe esull )-pcetonitrle ¢10.41.9 40.02. mmal).j iE.and cooled to 0 .C. and add
borane-diment%el?'u I gg"c:)(ﬂj’rnﬂIex%i(‘)’l Em%gyﬁﬁ%ig-fg mmo fuﬁ)’jt%gsrusp% \sion Whic E%ﬂ%’ ed to

S
slowly warm '@%m&éﬁ"{@rﬁ EattlifecorpeonBgtan ® Yriosrenaey et FilgSHrderobers3 -120 day,
quench the reaesieatsbtashglowddidenmizaethaneluntil off-gassing ceases.

C . N-[3-(1-Amino-1-methyl-ethyl)-phenyi}-2-{2-fluoro-4-{7-pyridin-4-yl-imidazo [1,2-a
lpyridin-3-yl)-phenyl}-acetamide

Dissoive [I-(3-{2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[l,2a]pyridin-3-yh- phenyi]-
acetylamino}-phenyl)--methyl-ethyll-carbamic acid teri-butyl ester (450 mg, 0.77 mmol)
'in 2 mlL dioxane and 1 mL water to give a clear yellow solution. Add 8 mL of 4N HCI-
dioxane solution and stir at room temperature 1-2 hours. Remove volatiles in vacuo and
make the free base as a crusty yeliow soiid with 2 10 g SCX cartridge. Concentrate
SCX eluates and purify by flash chromatography on a 40 g silica cartridge with 95:5
CHyCloMeOH, then 85:5 CH,C1,:2N NH;-MeOH. Concentrate pure fractions to vield 313
mg (84%) of the title compound as a pale yellow foam. LCMS (ES) m/z 480 (M+]).

D. N-{3-(I-Dimethylamino-l-methyl-ethyl}-phenyl}-2-[2-fluoro-4-(7-pyridin-4-yi- imidazofl, 2-
dipyridin-3-yh-phenyll-acetamide

Dissolve N-[3-(l-amino-l-methyl-ethyl}-phenyl}-2-{2-fluoro-4-(7-pyridin-
4-yl-imidazoll, 2a]pyridin-3-yi)-phenyl}-acetamide (185 mg, 0.385 mmol) in 3 mL absolute
ethanol, add sodium acetate (190 mg, 2.31 mmol) and paraformaldehyde (128 mg, 1.43
mmol) and stir together under nitrogen for 15 minutes at room temperature.

Add sodium cyanoborohydride (90 mg, 1 .43‘mmoi) and stir under nitrogen for 16 hours



Concentrate the reaction to dryness and add more methanol and bring to reflux for 3 hours.
Concentrate the reaction to dryness, then dissolve in dichloromethane and extract with | N HCI (2 X
150 mL). Makewemeigiegueous extracts basic using 50% NaOH 5 and Ne@2Q@G3otkrastghe aqueous
solution with dioxane (500 mL) and di- tertbutylcarbonate (10.91 g, 50.00-mmol) for 3 days. Dilute the
reaction with dichloromethane, separate the layers and re-extract the aqueous with dichloromethane.
Wash the organic extracts with aqueous saturated sbidium chloride, dry over MgSO4, filter and
concentrate to yield a crude oil. Chromatograph on silica utilizing (0-5-38 % 10 ) ethyl acetate in
dichloromethane to afford the title compound (4.20 g, 11.53 mmol). MS(ES), mlz 307/309 (M+1 minus
t-butyl). B. {2-[A AU S B ARt NG T3S RaRaBro i) b rus B BErbamic acid
tert-butyl esterclantetiewprsictok e sinilamipeRnapafatiotBidBiea hatul? ((¢-msr to pH ~8

benzenesulfonyl)-ethyl]-carbami id tert-butyl ester.(4. 1.25 ) is converted to thé
boronate ester‘\é(%{!.bg% Lgug u%%é?fﬁéﬁéxw%?z@@wgﬁﬁ%stoé’ré}qg/%gﬁnﬁ’?&n ?
7-[4-(2-Amino-Etixabins gifgamd) iplen dijyi mickaieR (R-ajg yodiesBytk tp pived \ypllof0film. Purify _
(5-tert-butyl-is -3-y)- ' . e i : . -

N tert By o AERUR A veing 51 gum thick sk 11 93 CHLCHANNIE 700
1.71 mmol) to }eQHaveBaiTErpsenithip and drepliox fiseionsriopyd)dde d 2 meg (Bthy hicthy fitksarbamic

acid tert-butyl gg;%g((‘g)ng%g aJef-S8rMMOo g 0aedive@imilar to Example 115. Treat the crude

extracts to SCX 25 ion exchange chromatography during which time some of the BOC-group is
cleaved. Elute from the SCX column and treat with 2N HCI in dioxane (125 mL) and 10 mL of

methanol for 2 hours. Evaporate in vacuo to progidgnihie 2otermediate (0.87 g, 1.38 mmol). MS(ES),

m/z 616 (M+1). . N=(5-tert-Butyl-is -3:-y0):2-(4-{7:[4-(2-diethylarning-ethanesulfonyl)-phenyl]-
imidazo[%, -a]plé)’r"(ig?:;r)]t?g:y S%t%%%’i/ sgbé{[og%g&é%g%& g@? l%%%éﬂ%‘f@%é@ég e‘ﬁ?@l/ Combine
2-(4-{7-[4-(2-Amino-ethanesulforiyl)-phenyl]-imigexophaeidpyridin-3- '
yl}-phenyl)-N-(5-tert-butyl-isoxazol-3-yl),agetamide (0.87 g, 1.38 mmol) with acetic acid (1 mL),
methanol (20 mL) and acetaldehyde (0. 45 mmol) at ambient temperature under nitrogen for
10 minutes. Add sodium cyanoborohydride ent

A. 3-(3-Bromo-phenyl)-N-(5-tert-butyi-isoxazol-3-yi)-propionamide ‘
Stir a solation of 3-(3-bromo-phenyl)-propionic acid (1.930 g, 8.43 mmol; 1.0 eq.)
15 3-amino-5-tert-butylisoxazole (1.299 g, 9.27 mmol, 1.1 eq.} in THF (30 mL.) at room
temperature for 10 minutes. ‘Add 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpho-
linium chloride (DMTMM, 2.56 g, 1.1 eq.}) and N-methyl morpholine (0.1 mL) to the
mixture. Stir the reaction mixture at room temperature for about 16 hours, concentrate in
vacuo, then add DCM (100 mL), wash with saturated aqueous saturated sodium chloride
20 (2x20 ml) and water (2x20 mL), dry, filter and concentrate. Purify the concentrated
material by silica gel flash chromatography employing dichloromethane to furnish 1.25 g
(3.56 mimol, 42%) of the title amide as a white solid. MS (ES), m/ 351, 353 (M+1).

B. N-(5-tert-butyl-isoxazol-3-yl)-3-[3-(7-thiazol-2-yl-imidazo[1,2-alpyridin-3-y1)-
25  phenyl]-propionamide
To a solution of 3-(3-bromo-phenyl)-N-(5-tert-butyl-isoxazol-3-yl)-propionamide
(1.090 g, 3.1 mmol, 1.0 éq.) in DMSO (10 mL), add bis {pinacolato)diboron (0.794 g, 3.1



5 temperature. The reaction is complete within 3 hours. Evaporate under vacuum, re- dissolved in
methanol and dichloromethane and load onto an SCX column. Wash the column with
dichloromethane (50 mL) and methanol (50 mL) and elute with methanoiic ammonia. Chromatography
on silica (032-4x&98)deyesenol and dichloromethane gives the title compoung-@dsQui@hs M (ES), r/z
614 (M+1). 10 Example 210 3-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-phenyl
}-N-(3- trifluoromethyl-phenyl)-propionamide O --1~01 _p 15 Combine
3-(4-[7-(4-methanesulfonyl-phenyl)-imidazo[1,2-a]pytidin-3-yl]- phenyl}-propionic acid (132 mg, 0.314
mmol, 1.0 equiv) with anhydrous dichloromethane (6.0 mL) in the presence of a catalytic amount of
DMF (20 pL). Add 2.0 M oxalyl chloride in dichloromethane (235 pL, 1.5 equiv) via syringe over 30
seconds then BtindbrliBdqon potassooniceinip it e, Coresphratd tHé bisédpbentdmhospba® 0 under
reduced pressutfusIpRRIRIARL RIARAIPIOTORER e AR Frideradid chlaridgdnigrmpdiate in
anhydrous dichloromethane (3:0 mL) in the presence of DMAP (26.6'mg, 0.218 mmol, 0.3 equiv),
3-trifluorometh Xy niiavniiee (igigen at 46 Yarfusl 2bootdquivprarrdpyeitirer¢egsiempestunemol, 4.0
equiv) and alloys it AR ITREIANER (RPfiRHE SRR NG EEACIONMBR LIRS SCX resin

(20 g), which is eluted with dichloromethane, methanol, then 2.0 M ammonia in methanol.

Concentrate th&*AtiahIt W G0 rle 6Rvidilay rads onrsatriaiaueg viskeb30re efsidgos Fotary
evaporator. S@M%tﬁ%@&%@dﬁ%@@gfiﬁ.@@tm@,qmee{ilﬁ%-glmlﬂfﬁbaiaﬂﬁmmﬁuﬂd- MS (ES)
m/z 564 (M+1), WO .2006/091671 PCT/US2006/006283 -12 _Preé)ar,e the following according to
procedures si . : : ) ! 211
d inGEacEs ERGAE Ste Bryaldar B e bumipe - fel e Risres), Ldtggy
N-(5-tert-butylsati -y eaziob:3xyl pIufibh 4 MmettianesLittanyls Gdhtdv il ophteryhaitatidazald), 2-a) idin-3-
IJ- hen }-ro Iowﬁ%mol %). Deoxygenate the reaction mixture with nitrogen and stir at 80 °C for
10 16 hours. The mixture is purified on a2 5 g SCX column (Varian) as in Example 173.
Concentrate the SCX eluates and purify via silica gel flash chromatography using a 0-4%
methanol/dichloromethane gradient to supply 0.168 g (0.36 mmol, 40%) of the title

compound as a slightly yellow solid. MS (ES), m/z 472 (M+1).

15 Prepare the following according to procedures similar to Example 206:
Physical Data
Ex. Compound Narmne MS(ES)
{m/7)
a7 | N-(S-tert-butyl-isoxazol-3-yl}-3-[3-(7-pyridin-4-yl-imidazo[1,2- 466 (M+1)
ajpyridin-3-y1)-phenyl}-propionamide
208 N-(4-tert-butyl-6~-methyl-pyridin-2-yl)-2-[4-(7-pyridin-4-yl- 476 (M+1)
imidazo[1,2-alpyridin-3-yl)-phenylj-acetarnide

Example 209
N-(5-tert-Butyl-isoxazol-3-y1)-2-(4-{ 7-[4-(2-diethylamino-ethanesulfonyl)-phenyl}-
imidazo[1,2-a]pyridin-3-yl }-phenyl)-acetamide

“"\Iﬁ N
Jo W’E?j
NN

A. [2-(4-Bromo-benzenesulfonyl)-ethyl]-carbamic acid tert-butyl ester

20

Suspend (4-Bromobenzenesulfonyl)-acetonitrile (10.41 g, 40.62 mmol) in THF
and cooled to 0 °C, and add borane-dimethylsulfide complex {10 M, 12 mL, 120 mmol)

to the suspension which is allowed to slowly warm to ambient temnperature. The next



N-(5-tert-butyl-2-methyl-2H-pyrazol-3-yl)-3-{ 4-[7-(4 217
rethanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-phenyl}- 556 (M+1) propionamide 213
3-{4-[7-(4-meth ¥ 3¢ Bhenyl)-imidazo[1,2-a]pyridin-3- 564 (M+1) 1]- h&&YYURRYSAIMREBromethyl-
hen I)- ro ionamide 214 3-{3-[7-(4-methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3 !I-
henyl}-N-(3-trifluorometh I-hen I)- ro ionamide 564(M#1) N-(5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-{
4-[7-(4 215 methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-phenyl }- 632 (M+1) propionairiide 5
Example 216 2-[4-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3-trifluoromethyl-phenyl)

thioacetamide ~ dd Lawess@n'sre (0. ol 1.2 eq.) to the solution of
2-[4-(7- 10 pyriéxfir}l}?jcl}@irllpfnit azrgflﬁz({%%@i iﬁ9£%%%@n%g@%§ﬁl%%0mé%ﬁsyﬁ‘?%%eer?%si acetamide
(0.240 g, 0.51 rapetnirdeghe) epetenin ditdphoshirist apid eng2hsnel dndSeiink éo reflietifer ixture at 80 C
overnight. CookheMp¢ure RO LR {eRSHallraanais 3Rt aNiR-A1YaHRMME dREIMIELSCX

cartridge (5 gram Cartriﬁ-?g% I\ﬁzrewashed with, meéthanol). Rinse with methanol to remove impurities then

elute crude pro#tffthnt 75 NASR-nidikatin 2egnasnaie Teds Rarmusings Wl Hburify HPLC
to give a yellowaromm (O 78:8at e %)uddS (BiSNion WEH IR M sExampiaLdil WO 2006/091671

pellics NN U )
-(m_trilluoromedinilpoeryhnebsapataatstelayers and re-extract the agueous with dichloromethane.
Wash the organic extracts with aqueous saturated sodium chloride, dry over MgSO4,
filter and concentrate to yield a crude oil. Cﬁomatograph on silica utilizing (0528 %
10 ) ethy! acetate in dichloromethane to afford the title compound (4.20 g, 11.53 mmol).
MS(ES), m/z 307/309 (M+1 minus t-butyl).

B. {2-[4-(4,4,5,5-Tetramethyl-{1,3,2]dioxaborolan-2-yl)-benzenesulfonyl}-ethyl} -
carbamic acid tert-butyl ester
15 Use a procedure similar to Preparation 84B, where [2-(4-bromo-
- benzenesulfonyl}-ethyl}-carbamic acid tert-butyl ester (4.10 g, 11.25 mumol) is converted
to the boronate ester (3.03 g, 7.36 mumol). MS(ES), m/z 353 (M+1 minus t-butyl).

C. 2-(4-{7-[4-(2- Amino-ethanesulfonyl)-phenyl}-imidazo[1,2-a)pyridin-3-yl }-phenyl)-N-

20 (5+tert-butyl-isoxazol-3-yl)-acetamide ‘
Couple N-(5-tert-Butyl-isoxazol-3-y1}-2-[4-(7-chloro-imidazof1,2-a]pyridin-3-yl)-

phenyl]-acetamide (0.700 g, 1.71 mmol) to {2-[4-(4,4,5,5-Tetramethyl-

1,3 ,Z]dioxaboro]an-2—yl)»benzenésulfonyl}ethyl}—carbamic acid tert-butyl ester (0.775

g, 1.88 mmol) using procedure similar to Example 115. Treat the crude extracts to SCX
25  ion exchange chromatography during which time some of the BOC-group is cleaved.

Elute from the SCX column and treat with 2N HCI in dioxane (125 mL) and 10 mL of

methanol for 2 hours. Evaporate in vacuo to provide the intermediate (0.87 g, 1.38

mmol). MS(ES), m/z 616 (M+1).

30 D. N-(5-tert-Butyl-isoxazol-3-y1)-2-(4-{ 7-[4-(2-diethylamino-ethanesulfonyl)-phenyl]-
imidazo[1,2-a]pyridin-3-yl}-phenyl)-acetamide



In a 40 mL septum capped vial purged’ with N2, add 4-(7-chloro-imidazol[1,2-
a]pyridin-3-yi)-benzylamine (125 mg, 0.48 mmol), magnetic stir bar, CH2CI2 (6 mL), cool the vial in an
ice bath and slowly add | mL (CH2C12 solution of m-trifluoromethyl- phenylacetyl chloride, 0.48 mmol
)- Add isopropyhathsaiige (0.8 mL) with THE (2 10 mL). Remove the vial fsernibsdééadagsh and heat
to 40 C for 6 hours. Add a trace of MeOH and evaporate the solvents under vacuum and take up the
oil into a minimal amount of CH2CI2 and chromatograph using Si02 eluting with a gradient of 0.5 % to
5% of 2 M NH3 in MeOH with the balance CH2CIZ;iigblate the product, dry in a vacuum oven at 40 C
for 24 hours to give 144 mg (67 %) MS (ES), m/z 444 (M+1). 15 B.
N-{4-[7-(4-Methanesulfonyl-phenyl)-irnidazo[1,2-a]pyridin-3-yl]-benzyl}-2-(m- trifluoromethyl-phen
yl)-acetami de In a 1£enbisetifn (Talcd AdninotrdectsudonD addli4 niidatbl S-ainnadiof 8;2-
eyt 3- )-pR M A LRI eI ACCIARISE s 02 0 Ut o0

(methylsulfonyl) boronic acid (89 mg, 0.44'mmols), 2-dicyclohexylphosphino

2'6' dlmethoxﬁcldﬂb‘iﬁﬁe‘ﬁw{@%( W@H@é%@ﬂ@ﬁ%ﬂ@é@ﬂ%@d‘émm@éﬁ@hﬁ“ﬁhls reaction],
Pd(OAC)2 (6 methpk2RA4 (218 iTeh gb:DPo FID ahindicd - diQipaiRti iR Sy AidtGromdri ddeewdenate the vial

again with_N2 then heat to 45 C for 24 hours. Cool the _reaction and transfer to a separatory funnel

and discartl thi BB S ARG IR TEOB S SORREH AR P QBTSe FEARPIS VAT AP B Ske up the

residue into Ciz&iRedithmetiace]chdiEhibréReomatogt aph thecide i astignnorBidialuting with a
gradient of 0% 1o 8% of 2.M NH3 in.Me Ol:LWILI’;the balance CHZC 2 Dry the\/@ duct.in a,vacuum

oven at 40C foF 5%&&%?&%@8@%@“ & ?\ﬂ%n@[g 8%‘ é“(‘ﬁ?ffi‘)“ 887’6135}871
PCT1US2006/006283. @M@a&m&gﬁheﬁcil&m@%&:&ér&ﬁ@lmgﬁmﬁawsislhidammi&nample 217:

Physical Data g, GRROUILN %ﬂ%ﬂ%(ﬁ%)l WG} Sz 614 (M)

N-(5-tert-Butyl-thiazol-2-yl)-2-{2-fluoro-4-[ 7-(4-nitro- pheny) 53 (M+I) imidazo[1,2-a] 'din-3- 1]-
henyl}-ac’é)camlde Example 219 N-(4-tert-Butyl-pyridin-2-yl)-2-f
2-fluoro-4-[7-(6-methyl-pyridin-2-yl)-imidazo[l,2- Example 210

3-{4-{7-(4-Methanesuifonyl-phenyl)-imidazo[1,2-a]pyridin-3-yi}-phenyl }-N-(3-

trifluoromethyl-phenyl)-propionamide

royy

15 Combine 3-{4-[7-(4-methanesulfonyl-phenyl)-imidazo(1,2-alpyridin-3-yl}-

phenyl }-propionic acid (132 mg, 0.314 munol, 1.0 equiv) with anhydrous
dichloromethane (6.0 mL) in the presence of a catalytic amount of DMF (20 pL). Add
2.0 M oxalyl chloride in dichloromethane (235 ul., 1.5 equiv) via syringe over 30
seconds then stir for 18 hours at room temperature. Concentrate the reaction to dryness
20 under reduced pressure using a rotary evaporator.
Dissolve the crude acid chioride intermediate in anhydrous dichloromethane (3.0
mli.) in the presence of DMAP (26.6 mg, 0.218 mmol, 0.3 equiv), 3-trifluoromethyl-
phenylamine (181 pl., 1.45 mmol, 2.0 equiv), and pyridine (235 pl., 2.90 mmol, 4.0
equiv) and allow to stir at room temperature for 24 hours. Apply the reaction mixture to
25  SCXresin (10 g), which is eluted with dichloromethane, methanol, then 2.0 M ammonia
in methanol. Concentrate the methanolic ammonia fraction to dryness under reduced
pressure using a rotary evaporator. Subject the residue to HPLC purification to give

133.0 mg of the title compound. MS (ES) m/z 564 (M+1).



5 a]pyridin-3-yl]-phenyl }-acetamide In a stirred septum capped vial, charge
2-(4-bromo-2-fluoro-phenyi)-N-(4-tert- butyl-pyridin-2-yl)-acetamide (400 mg, 1.09 mmol),
7-(6-methyl-pyridin-@eglvinrtidazo[1,2-a]pyridine (228 mg, 1.09 mmol), KOAcpRil8smgs/@edf3ammol),
PdCI2(PPh3)2 10 and flushes with N2 needle for 15 minutes then one adds DMSO (5 mL) and de-
oxygenate with N2 needle and places vial in oil bath at 80 to 90 C for 24 hours. Cool the reaction then
purify by passing through Varian SCX(r) (10 g) columfZhat is pre-washed with water and methanol,
the product being eluted with (20%) 2 N NH3 in methanol/ (80%) DCM. Evaporate solvent from the
product containing fractions under reduced 15 pressure. Chromatograph using (40g ISCO(r)) SiO2
eluting with a gradient of 0% to 10% 2 M NH3 in MeOH with the balance DCM. Evaporate solvents

and purify by reverse pplagekarencatngl apdydife 18 peetenitsla iz with Akt TfoA) Neutralize,
extract, and strip off solvents. Dry in vacuum oven to afford 118.4 mg (21.9 %) MS(ES), m/z 494

. (M+1). WO 20p6/091671 PCTIUS2006/006283 -125 Prepare the following accorpiisidgt pragedures
similar to Exampi*219: Physical Ex. Name@atmpoM3(ES)dnlz MS(ES),
N-(4-tert-Butyl:pyridin-2-yl)-2-{4-[7-(2-diethylaminomethyl- 565 220 (m/z)

N-(5-tert-Butyl -y pheni fimaidadidihlAalpindmethyy)-phedyi?2dopionamide
pyridin-4-yl)-i 2-a]iridite8-hitP-Auoeth phahiyiyazetamits (M-T)(4222
2-[2-Fluoro-4-(7 géﬁdm mshanfeifoy ehepybidmidan) ! phelpyiidir - y-phaspipropyisth ol 2
)-acetamide M+1.223 N-(5-tert-Butyl-thiazol-Z5apienamide 2_ethy|-pyridin-4-yl)- 514 imidazo[1,2-a]
yridin-3- I}-2-flporzkhenyA-ebt{aetimesylfonyl-phenyD-imidazo[1 2-alpyridin-3- | ¢, s +1)
N-(5-tert-Butyltthiazol-2- v 3 lpheny %ﬂﬂmmm@ﬂ%gb@gﬁ_mg@oﬂmd&

_Auridin. a@ml)«mndazo[l ,2-a]pyridin-3- .
yimethyl-pyridin-&4)- Iml%_e{}%}{%gn }-N»(3—m§ng§>me yl-pheny!)-propionamide 264 (M+1)
N-(5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-{4-{7-(4-
215 methanesulfonyl-phenyl)-imidazof1,2-aJpyridin-3-yl]-phenyl}- | 632 (M+1)
propionamide

pyridin-4-yl)- i:Eidgm[l 2By redirbBPR-fluommiphiotyl) eeflarhidetbbedjifonyl- | ., M+1)

5 Example 216
2-[4-(7-Pyridin-4-yl-imidazo[1,2-aJpyridin-3-yl}-phenyl]-N-(3-trifluoromethyl-phenyl)-

thicacetamide ,
Add Lawesson’s reagent (0.246 g, 0.61 mmol, 1.2 eq.) to the solution of 2-[4-(7-
10 pyridin-4-yl-imidazo{1,2-a}pyridin-3-yl}-phenyl]-N-(3-triflucromethyl-phenyl)-
acetamide (0.240 g, 0.51 mmol, 1.0 eq.) in hexamethylphosphoramide (2.5 mL). Stir the
reaction mixture at 80 °C overnight. Cool the mixture down to room temperature and
load onto a Varian MegaFlhu® SCX cartridge (5 gram cartridge prewashed with
methanol). Rinse with methanol to remove impurities then elute crude product with 2 M

15  NH; in methanol. Concentrate this solution in vacuo then purify HPLC to give a yellow
foam (0.078 g, 31 %). MS (ES), n/z 489 (M+1).

Example 217



acetamide (M+l) Example 225
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(5-isopropyl-4- 5
methyl-thiazol-2-yl)-acetamide No 11N, S F p ~ Combine 7-pyridin-4-yl-inidazo[1,2-a]pyridine (0.242 g,
1.24 mmol), 2-(FOBEEE18%fluoro-phenyl)-N-(5-isopropyl-4-methyl-thiazol-2-piTatszemsise2§8.460 g,
1.24 mmol), and potassium acetate (0.243 g, 2.48 mmol) in DMSO (5 mL). De-gas the 10 mixture with
N2 for 10 minutes, then add dichlorobis(triphenylphosphine) palladium(ll) (0.087 g, 0.124 mmol). Stir
the reaction at 100C under N2 for 14 hours. Purify U’s?ﬁg an SCX cartridge (10 g VARIAN bond elut),
eluting with 1:1 methanol:dichloromethane, then 1:1 2 M NH3 in methanol:dichloromethane. The latter
is purified via revei&s phase_ chromatography using a 25 cm by 50.8 mm (i.d.) column wi10 micron
particles 15 (MeC fg‘b%ﬁr?fift%%gg%f ﬁ%i’@é%%%ﬂpézo‘ﬁlﬁm&?' bhRpeH e dBtained is
extracted with ethyl acetate versus 1 N:ifia6btindthel pigadig-layemisaeashed with aqueous WO
2006/091671 PCTIUS2006/006283 -126 saturateg sodium chloride. Dry the resulting organics over
magnesium sulfate, filter, and coneghtratato diproduct (0.068 g, 11%). MS(ES), m/z 486 (M+1).
Prepare the following according to p’rsoc res\similar
MS(ES) m/z 226 N_(3_Acetyl pheny!,-2-[2-fluoro-4-(
henyl]-acetamide (M+1) 2-(2-Fluoro-4-(7-pyridin-4-yl-imidazo[
phenyl]-N-[5-(I-methyl-cyclopropyl)-[1,3,4]thiadiazol-2-yl]- acetamide (M+1)
N-(3-Dimethylantinpmethyitsdrifiesesmethyineheny -2 2=548]-228:-triflucromethyl-pher
quoro-4-(Zj-pyggé?é§ﬁ§timidazo[1,2-a]pyridin-3-yl)-phenyl]- acetamide (M+1)

In a 40 mL septum capped vial purged with N, add 4-(7-chloro-imidazo[1,2-
a]pyridin-3-yl)-benzylamine (125 mg, 0.48 mmol), magnetic stir bar, CHyCl, (6 mL),
cool the vial in an ice bath and slowly add 1 mL (CH,Cl; solution of m-trifluoromethyl-
phenylacetyl chloride, 0.48 mmol ). Add isopropy! ethyl amine (0.8 mL) with THF (2

10 ml). Remove the vial from the ice bath and heat to 40 °C for 6 hours. Add a trace of
MeOH and evaporate the solvents under vacuum and take up the oil into a minimal
amount of CH;Cl; and chromatograph using SiO; eluting with a gradient of 0.5 % to 5%
of 2 M N3 in MeOI with the balance CH,Cl,, Isolate the product, dry in a vacuum
oven at 40 °C for 24 hours to give 144 mg (67 %) MS (ES), m/z 444 (M-+1).

15
B. N-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-benzyl } -2-(m-
trifluoromethyl-phenyl)-acetamide

In a 12 mL septum capped vial purged with N add N-[4-(7-chloro-imidazo[1,2-
a]pyridin—3—yI)—benzyI]~2~(m~triﬂuoromethyl-phenyi)—ﬁcetamidc (144 mg, 0.32 mmol), 4-

20 (methylsulfonyl)phenyl boronic acid (89 mg, 0.44 mmols), 2-dicyclohexylphosphino-
2’,6’-dimethoxy-1,1"-biphenyl (23.6 mg) [X-Phos is alternatively used as the ligand in
this reaction], PA(OAc); (6 mg), KsPO4 (218 mg, 1.02 mmol), 1,4-dioxane: HO 2:1 (5
mi.). Deoxygenate the vial again with Ny then heat to 45 °C for 24 hours. Cool the
reaction and transfer to a separatory funnel and discard the bottom agueous layer.

25  Evaporate the solvents under vacuum and take up the residoe into CHyCl, with a trace of
MeOH. Chromatograph the crude reaction on $i0O; eluting with a gradient of 0% to 8%
of 2 M NHj in MeOH with the balance CH;Cl, Dry the product in a vacuum oven at
40°C for 24 hours to give 38.6 mg (21%) MS (ES), m/z 564.3 (M+1).



229 N-(3-tert-ButY1-5-morPholin-4-YImethYI-PhenY1)-2-[2-fluoro-4-(7" 578 pyridin-4-yl-imidazo [
1,2-a]pyridin-3-yl)-phenyl]-acetamide (M+1) 230
N-(3-tert-Butyl-3Y&igteHikMinomethyl-phenyl)-2-[2-fluoro-4-(7- 536. din-4- BFATHESEOMEByridin-3-yt
- hen lj-acetamide (M+1) 2-(2-Fluoro-4-{ 7-[2- ()-morpholin-4-yl-propyl)-pyridin-4-y_] 231
imidazo[1,2-a]pyridin-3-yl }-phenyl)-N-[5-(1- hydroxy i globutyl) 627 thiazol-2- I]- -acetamide (M+1)
232 2-{2-Fluoro-4-[7-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3- 506 I]-hen 1}-N-(4-trifluoromethyl-
yridin-2- l)-acetamide (M+1) 233 N-(4-tert-Butyl-pyridin-2-yl)-2-{4-[7-(2,6-dimethyl-pyridin-4-yl)- 508

imidazo[1,2-a] 'din-3- aceta

N5 tor-ButyHniazol EO S R Fo B P8 gy fo Bxarmple 217:

yl-propyl)-pyrid n-4-y||] -imidazo[1,2-a]pyridin-3-yl}-phenyl)- (M+1) acetamide Physical Data .

N-(4-tert-Butyl-pyridin-2-yl)-2-(2-fluoro-4-{7¢}@n{gepydrdiidia-1- 591 235 MS(ES),

- yl-propyl)-pyridin-4-yll-imidazo[1.2-alpyridin-3-yl}-phenyl)- acetamide (M+1) (m/z)
N-(5-tert-Butyl-[ 1234 |tbtfideatBuii-thigpdh foyb-2-{2-fluppo-4d§- @36 tro-phenyl)- 530 QV+1)

pyrrolidin-1-yl-propyl)-pyridin-2niisgaid £7eiypdinptitipbeny ihegenmidetamide (M+1)

2-(2-Fluoro-4-{7-[6-(2- morpholln -4-yl-propyl)-pyridin-3-yl]- 614 237

imidazo[l,z-a]pyridin -3-yl}-phenyl)-N-[(5-tert- Butﬁgﬁlﬁaﬁl@iadiazol -2- []-acetamide (M+1)

N-(4-tert-Butyl-pyridjn-2- 2-flugro-4- 2-morpholin-4- 607 2
yl-propyl)-pyridin- é{h ﬁ’f?{ﬁgﬂi[f@%]‘bgré 3@1?%@?1‘&7[)74@9%@@%%‘9\7@2%%@271
- PCTIUS2006/006283 -127 N-(4-tert-BulylginciayD-phedy{2-Httatenide] 7-[6-(2-morpholin-4- 607 239
yl-propyl)-pyridin-2-yl]-imidazo[1,2-a]pyridin-3-yl) -phenyl) acetamide (M+1)
%)‘M:?o

2-(2-Fluoro-4-{7-[6-(2-morpholin-4-yl-pro 22-yl]- 627 240
imidazo[1,2-a]pyridin-3-yl}-phenyl)-N-[5-(I¥a{dr -cyuty) thiazol-2- 1]- -acetamide (M+1)

4 cal

Tn

In a stirred septum capped vial, charge 2-(4-bromo-2-fluore-phenyl)-N-(4-tert-
butyl-pyridin-2-yl)-acetamide (400 mg, 1.09 mmol), 7-(6-methyi-pyridin-2-yl)-
imidazof1,2-a]pyridine (228 mg, 1.09 mmol), KOAc (213 mg, 2.18 mmol), PAChL(PPh);

10 and flushes with N needle for 15 minutes then one adds DMSO (5 mL) and de-
oxygenate with N3 needle and places vial in oil bath at 80 to 90 °C for 24 hours. Cool the
reaction then purify by passing through Varian SCX® (10 g) column that is pre-washed
with water and methanol, the product being ehuted with (20%) 2 N NH; in methanol/
(80%) BCM. Evaporate solvent from the product containing fractions under reduced

15  pressure. Chromatograph using (40g ISCO®) Si0, eluting with a gradient of 0% to 10%
2 M NH; in MeOH with the balance DCM. Evaporate solvents and purify by reverse
phase chromatography (C-18 acetonitrile/H,O with 0.1% TFA) Neutralize, extract, and
strip off solvents. Dry in vacuum oven to afford 1184 mg (21.9 %) MS(ES), m/z 494
(M+1).



3-(6-{2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)- 603 241
phenyl]-acetylamino}-2-methyl-4-trifluoromethyl-pyridin-3-yl) N,N-dimeth |-acrylamide (M+1)
3-(4-tert-Butyl-6-{2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[i,2- 577 242
a]pyridin-3-yl)-pherplé@eeiylamino}-pyridin-3-yl)-N,N-dimethyl acr lamide (MB4JI/B43)06/606283
2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-0 ]pyridin-3-yl)- 480
pbenyll-N-(4-isobutyl-pyridin-2-yl)-acetamide (M+1 244
N-(4-sec-Butyl-pyridin-2-y|)-2-[2-f|uoro-4-(7-pyridin-419§-‘480 inidazo[1,2-a]yridin-3-yl)-hen []-acetamide
(M+1) 245 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)- 480 hen I]-N-(4-isobut |- ridin-2-
1)-acetamide, hydrochloride salt (M+1) 246 N-(4-Cyclopropyl-pyridin-2-yl)-2-[2-fluoro-4-(7-pyridin-4-yl-
464 imicazo(t 3.a) CHRCEETS AN BB SaEp ares Bfar o Farmple 216
N-(3-tert-Butyl-phenyl)-2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2- 479 aJ ridin-3-yl)-iheRyijcacetamide
(M+l) 248 N-(4-@'{nethylaminomethyl-pyridin-2-ypi-2-LI2-quoro-4-(7- 481 ridin-4- l-ihidakedl,21a] ridin-3-
l)-hen i]-acetanmide (M+1) 2-[2-FIuoro-4-(7-pyridin-§r-ny -imidazo[1,2-alpyridin-3-yl)- 248S(ES)
phenyl]-N-(3-marphalin-4-ylmethyl-5-trifluoromethyl-phenyl)- 590 acetamide (M+1) m/z
2-[2-Fluoro-4-(7-pyridin-ANyléiieittaspl-pyaiioyidif-3-yH-[590-@8pylaminomethyl- 565
phenyl]-N-(3-mo£%o in-ABpFeed yb-irt derelrhathlpypliangty Hektarmigerinyl ) - M)
3-{2-[2-Fluoro-4=(Z-py ridigé.?r-yi-imglam[l 2-a|§%¢§rmd%);{£§f 5;1
phenyl]-acetyldmino}N- Rttt : pillisl ioh @%ﬂ@%ﬁhﬂ)
2-[2-Fluoro-4-(]-Byhdin- B0 R ageld areumingoagsgucso-phenyl)- | - o,
phenyl]-N-[3-(merphgling-4 carbonyl)-5-trifluorofEfNEBhenyll acetamide. hvdrochloride.salt (M+1)

N-[5-tert-Butyl-4322d rﬁéﬁﬁ]ﬂ&ﬁﬁﬂiéﬂﬁ%@}%ﬁ@ﬁf@h ApyEgi-3ed)-phenyll- | 472

vridin M-l 3 m (M+1)

2-fluoro-4-(7-pyridinid-yi-imidazo[d, 25 R EH- 3 A- e A Eiftde (M+1)

[ ( 273 | ° N-(S-tert-Butyl-thiazol-2-yl}-2-{4-[7-(2-ethyl-pyridin-4-yl}- 514
imidazof1,2-a]pyridin-3-yl]-2-fluoro-phenyl }-acetamide {(M+1)

N-(5-tert-Butyl-thiazol-2-y1}-2-{ 2-fluoro-4-[7-(2-morpholin-4-

224 ylmethyl-pyridin-4-y1)-imidazo{1,2-a}pyridin-3-yi]-phenyl }- 585
: (M+1)
acetamide
Example 225

2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo| 1,2-a]pyridin-3-y1)-phenyl}-N-(5-isopropyl-4-
5 methyl-thiazol-2-yl)-acetamide

~ = L3
F OS

Combine 7-pyridin-4-yl-imidazo[1,2-a}pyridine (0.242 g, 1.24 mmol), 2-(4-
Bromo-2-fluoro-phenyl}-N-(5-isopropyl-4-methyl-thiazol-2-yl)-acetamide (0.460 g, 1.24
mmnol), and potassium acetate (0.243 g, 2.48 mmol) in DMSO (5 mL). De-gas the

10 mixture with N for 10 minutes, then add dichlorobis(triphenylphosphine) palladiom(IT)
(0.087 g, 0.124 mmol). Stir the reaction at 100°C under N, for 14 hours. Purnify using an
SCX cartridge (10 g VARIAN bond elut), eluting with 1:1 methanol:dichloromethane,
then 1:1 2 M NHs in methanol:dichloromethane. The latter is purified via reverse phase
chromatography using a 25 cm by 50.8 mm (i.d.) column w/10 micron particles

15 (MeCN/Q.03%HCI H,0 (5:95) to 100% MeCN; 30 minutes). Compound obtained is

extracted with ethyl acetate versus 1 N NaOH. The organic layer is washed with aqueous



254 N-(5-tert-Butyl-thiazol-2-yl)-2-[4-(7-pyridin-4-y]-imidazo[1,2- 468 a]yridin-3- 1)- henylj-acetamide
(M+1) 255 N-(5-tert-Butyl-[1,3,4]thiadiazol-2-yl)-2-[2-chloro-4-(7-pyridin-4- 503
I-imidazo[1,2-ayfick#t8oMsAen I]-acetamide (M+1) 256 PCT/US2006/006283
N-(5-tert-Butyl-thiazol-2-yl)-2-[2-chloro-4-(7-pyridin-4-yl- 502 imidazo[l,2-a) ri din-3-yl)-hen []-acetamide
(M+1 WO 2006/091671. PCTIUS2006/006283 -128 257
N-(4-tert-Butyl-pyridin-2-yl)-2-[2-chloro-4-(7-pyridin-4<y1= 496 inidazo[1,2-a] yridin-3- I)-hen
l)-acetamide (M+1) 258 2-[2-Nitro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]- 519

N-(4-trifluorometh |- idin-2- 1)-acetamidg (M+1 259, . . ,
N-(4-tert Bty By S0P T3yt o e 918 5 PAARESLE) A5 BB )
260 N-(4-tert-Bobdepirriai o 2£§dyefddEetd0ihd 2 119 MdBGEE R #nd628@[Miidin-3-y1)-hen l]-acetamide
(M1) 261 N-(4-tert-Butyl-6-dimethylaminomethyl-pyridin-2-yl)-2-[2-fluoro- 537 4-(7- 'din-4-
l-imidazo[1,2-a] idin-3-yl)-hen I]-acetamide (M+1) 262
N-(4-tert-Butyl-6-dim&saphaeriherfieltaningytidnding iy profRdiwer singB7 tofigpmgile-21%imidazo[1,2-a]
'din-3- 1)-hen lJFacetamide (MF 1) Example263 i Physical
N-(4-tert-butyli6;morpholin-4-ylmethyl-pyridin-2-yl)-2-[2-fluoro-4-(7-pyridin-4-yl- imidazg},1,2+a]
pyridin-3-yl )-pherﬁil] acetamide NO p N \N 5 Dis [2-fluoro-4-(7-pyridin-4-yl-imidagadd;2-
aJpyridin-3-yl)-phenyl)-acetic acid dihydrochloride (6.24 g, 14.84 mmol) and 4-tert{ .
butyl-6-morphglinyd-yinmstiadapyridishenylaminefd./Ag (1 @dmmel)inianiydrous DMES(40mL). Add
diisopropyl-ethylamir’ée (8.5 mL, 48.97}martd)- 338 ipkehid ((ac2tkigidd 6.32 mmol). Stir tiei4enction
mixture at room temperater¢tenddoraipiesaidaute Withdheoet b pnetate (899 mL)] Wash with aqueous
saturated sodijiA%chlpridph W JINq St ymaheiumchipaspRate @k Al A0 mil), wate Tg 100 mL).

nc e

Dry the organi¢ layerjover magnesium sulfate, ditemgficthe drying reagent, and co o oil.
Chromatograph' N-(3-Dimethylaminomethyl-5-trifiuoromethyl-phenyl)-2-[2- 548
228 | fluoro-4-(7-pyridin-2-yl-imidazo[1,2-aJpyridin-3-yl)-phenyll- D)
acetamide
729 | N-(3-tert-Butyl-5-morpholin-4-ylmethyl-phenyl)-2-{2-fluoro-4-(7- (&181)

pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide

230 | N-(3-tert-Butyl-5-dimethylaminomethyl-phenyl)-2-[2-fluoro-4-(7- 536
pyridin-4-yl-imidazo{l,2-ajpyridin-3-yl}-phenyll-acetamide Mi+1)
2-(2-Fluoro-4-{ 7-12-(2-morpholin-4-yl-propyl}-pyridin-4-yi]-
231 | imidazo[1,2-aJpyridin-3-yl }-phenyl}-N-[5-(1-hydroxy-cyclobutyl)- | 627

thiazol-2-yl]-acetamide (M+1)

237 | 2-{2-Fluoro-4-{7-(6-methyl-pyridin-2-yl}-imidazo[1,2-a] pyridin-3- 506

yl}-phenyl }-N-(4-trifluoromethyl-pyridin-2-yl)-acetamide (M+1)

733 | N-(4-tert-Butyl-pyridin-2-yl)-2-{4-{7-(2,6-dimethyl-pyridin-4-yl}- 508

imidazof1,2-alpyridin-3-yl}-2-fluoro-phenyl}-acetamide - (M+1)

N-(5-tert-Butyl-thiazol-2-y1)-2-(2-fluoro-4-{ 7-[ 2-(2-pyrrolidin-1- 597

234 yl-propyD)-pyridin-4-yl]-imidazo[1,2-a]pyridin-3-y1}-phenyl)- |’ M+1)
acetamide

N-(4-tert-Butyl-pyridin-2-y1)-2-(2-fluoro-4-{ 7-[ 2 2-pyrrolidin-1- 591

235 | yl-propyl)-pyridin-4-yl]-imidazo[1,2-a}pyridin-3-yl} -phenyl)- e 1)
acetamide

N-(5-tert-Butyl-[1,3 4]thiadiazol-2-yl)-2-(2-fluoro-4-{ 7-[ 2-(2- 508 .

236 | pyrrolidin-1-yl-propyl)-pyridin-4-yl}-imidazo{1,2-a}pyridin-3-yl }- MAD)

phenyl)-acetamide
2-(2-Fluoro-4-{7-[6-(2-morpholin-4-yl-propyh)-pyridin-3-yl]- 614
237 imidazo[1,2-a}pyridin-3-yl}-phenyl)-N-[(5-tert-Butyl)- (M+1)
[1,3,4}thiadiazol-2-yl]-acetamide
238 N-(4-tert-Butyl-pyridin-2-y}-2-(2-fluoro-4-{ 7-[6-(2-morpholin-4- 607

yl-propyl)-pyridin-3-yl}-imidazo{1,2-alpyridin-3-vl }-phenyl)-
: (M+1)
acetamide




the crude product on silica (0-4% 2 M ammonia methanol/dichloro-methane). Recrystallize from
dichloromethane/ether/hexane to provide the title compound 5.50 g 15 (9.5 mmol, 64%) white solid as
product. MS (ES), mlz 579 (M+1). WO 2006/091671 PCTIUS2006/006283 -129 Prepare the following
according to preggdetgssimilar to Example 219: Physical Ex. Name data Mgrsshdelbiz 264
N-(4-tert-Butyl-6-morpholin-4-ylmethyl-pyridin-2-yl)-2-[2-fluoro- 579 4-(7- yridin-2-yi-imidazo[1,2-a]
ridin-3-yl)-hen l]-acetamide (M+1) 265 N-(4-tert-Butyl-6-pyrrolidin-1-ylmethyl-pyridin-2-yl)-2-[2-fluoro-
563 4-(7- ridin-2-yl-imidazo[ 1,2-a]pyridin-3-yl)-phemyt}-acetamide (M+1) 266
N-(4-tert-Butyl-pyridin-2-yl)-2-[2-methyl-4-(7-pyridin-4-yl- 476 imidazo[1,2-a] din-3- i)-hen I]-acetamide
(M+1) 267 N-(4-tert-Butyl-pyridin-2-yl)-2-[2-methyl-4-(7-pyridin-2-yl- 476 imidazo[1,2-a] idin-3- I)- hen

[-acetamide (M+1) N-HrteteBbntlybavatphaliniLRridthy-gyiitin-2ytjopplilituéro- 592,268
4-{[7-(2-methylpyritin-4-yiysimmarppridisaloykidinidagef beipiridbetawlidshont) | )y
N-(5-Cyclobutyl- thlamlnzﬁ;& % (2- 1:;14(;5% gﬁ:g%mﬁ(@-ﬁﬂml%olln -4- 6@11 269
yl-propyl)-pyrigin-4-ye-i 7da] i i e phei -4 nenab-avkidin- 230
N-(5-Cyclobutyl- rfPazo!@% 3-AlRgFtsia- @Yﬂyﬂﬁﬂﬁiﬂg)ﬁ K@l -iribas sy doptding %;,ﬁlsan
[]-acetamide (M+1)-2i1 2- r') IIInnm 4-(7- AW% X}ﬂ-lﬁﬁqu 2-alpyridin-3-y)-phenyll- 555
N-(5-isopropylt 42‘pj|d|n% rhet eIt “RY&EBT%M é"(‘ﬁﬂzr Lgaipyridin-3-yl)- 603
N-(5-Cyclopropyl-[1,3,4RA8 28‘?‘%‘%1- -{éﬁﬂ% e g‘eM’HYfidiﬂwﬁié‘Qo[l 2-@lgin-8- 1)-hen
[]-acetamide (M+1H—2+3 "' {5-tert-Bi 47 yridin-4-yi-486—imidazq[1,2-a]
fg;s 1)- hen I]@get (Sg' I_;L? phenyﬁaee@gmﬁi]’l pyn %@Wé_}eﬂ% fluor(;i’itp}'l()%pyndm-z-
acrylamide
243 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazof1,2-U]pyzidin-3-y1)- 480
phenyl}-N-{4-iscbutyl-pyridin-2-yl)-acetamide M+1)
244 N-{(4-sec-Butyl-pyridin-2-yl)-2-[2-fluoro-4-(7-pyridin-4-vyi- 480
imidazo[1,2-a]pyridin-3-vI)-phenyl]-acetamide (M+1)
245 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-alpyridin-3-yl)- 480
phenyl}-N-(4-isobutyl-pyndin-2-yl)-acetamide, hydrochloride salt {M=+1)
246 N-(4-Cyclopropyl-pyridin-2~yl)-2-[2-fluoro-4-(7-pyridin-4-yl- 464
imidazo[1,2-a]pyridin-3-yl)-phenyl}-acetamide (M+1)
247 | N-(3-tert-Butyl-phenyl)-2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[ 1,2~ 479
aJpyridin-3-y1)-phenyi}-acetamide M+1)
248 N-(4-Dimethylarninomethyl-pyridin-2-yi)-2-[2-fluoro-4-(7- 481
pyridin-4-yl-imidazo[1,2-a]pyridin-3-yD)-phenyl]-acetamide (M+1)
2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo{1,2-a]pyridin-3-yl)- 590
245 phenyl]-N-(3-morpholin-4-ylmethyl-5-trifluoromethyl-phenyl)-
) (M+1)
acetamide
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazof1,2-a]pyridin-3-yl})-
250 | phenyl)-N-(3-morpholin-4-ylmethyl-5-trifluoromethyl-phenyl)- | 200
acetamide (M+1)
3-{2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[ I,2-ajpyridin-3-yi)- 618
251 phenyl}-acetylamino }-N-(tetrah ydro-pyran-4-yl)-5- M)
trifluoromethyl-benzamide
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-
252 phenyl]-N-[3-(morpholine-4-carbonyl)-5-trifluoromethyl-phenyl}- I?fim
acetamide, hydrochloride salt (Mi+1)
N-[5-tert-Butyl-4-(2-dimethylamino-ethox y)-2-methyi-phenyl}-2- 580
253 | [2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]- '
acetamide (M)
254 N-(5-tert-Butyl-thiazol-2-y1}-2-{4-(7-pyridin-4-yl-imidazof 1,2~ 468
a]pyridin-3-yl)-phenyl]-acetamide (M+1)
755 | N-(5-tert-Butyt-[1,3,4}thiadiazol-2-y1)-2-[2-chloro-4-(7-pyridin-4- 503
yl-imidazof1,2-a]pyridin-3-yl)-phenyl]-acetamide (M+1)
256 N-{5-tert-Butyi-thiazol-2-y1)-2-[2-chloro-4-(7-pyridin-4-yl- 502
imidazo[1,2-alpyridin-3-yl)-phenyl]-acetamide (M+1)




yl-imidazo[1,2-a] 'din-3-yl)- hen l]-acetamide (M+1) Example 275

N-(5-ten-Butyl-[1,3,4]thiadiazol-2-yl-2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2- 5
a]pyridin-3-yl)-pHRAYIFEEEEmide N N H N SY\ ~ N N-F 0 Dissolve 2-(4-brdthES3as382ny1)-
N-(5-tert-butyl -[ 1,3,4]thiadiazol-2-yl)- acetamide (0.86 g, 2.31 mmol) and 7-pyri

din-4-yl-imidazo[1,2-a]pyri dine (0.45 g, 2.31 mmol),i
acetate (0.46 g, 4.62 mmol), and WO 2006/091671

dimethyl sulfoxide (2.5 mL). Add potassium
T/US2006/006283 -130 trans-dichloro

bis(triphenylphosphine) palladlum (1I) (0.16 g 0 23 mmol) deoxygenate and fill Wlth nltrogen (2x). Stir

the reaction mixture
purify via flash S

a
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el o Iﬁr 1‘}:1"—55Z I

mmol, 64%) o
according to pf
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2-[2-Fluoro-4-(7
phenyl}-N-(3-p
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2-[2-Fluoro-4-

phenyl]-N-(3-py
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yl-imidazo[1,2-
acetamide 27
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B (M+1)
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15

[]-acetamide (M+
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537.

4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl}-acetamide

10

Example 263

(M+1)

~N- (4—tert—butyl—6~m0rphohn»%yimethyl—»pyndm 2-y1}-2-[2-fluoro-4-(7-pyridin-4-yl-

imidazo[1,2-a}pyridin-3-yl}-phenyl]-acetamide

o-ol%ﬁ

Dissolve [2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-
a}pyridin-3-y)-phenyl}-acetic acid dihydrochloride (6.24 g, 14.84 mmol} and 4-tert-
butyl-6-morpholin-4-ylmethyl-pyridin-2-ylamine (3.70 g, 14.84 mmol) in anhydrous
DMF (40 mL). Add diisopropyl-ethylamine (8.5 mlL., 48.97 mmolj and HATU (6.21 g, l

16.32 mmeotl). Stir the reaction mixture at room temperature for 40 minutes, Dilute with

ethyl acetate (800 mL). Wash with aqueous saturated sodium chloride (3 x 100 mL),

sodium bicarbonate (sat. 3 x 100 mL), water (3 x 100 mL). Dry the organic layer over

magnesium sulfate, filter off the drying reagent, and concentrate to oil. Chromatograph’

the crude product on silica (0-4% 2 M ammonia methanol/dichloro-methane).

Recrystallize from dichloromethane/ether/hexane to provide the title compound 5.50 g

15

(9.5 mmol, 64%) white solid as product. MS (ES), m/z 579 (M+1).



2-[2-Fluoro-4-(7-pyridin-4-yl-imidazol[l,2-a]pyridin-3-yl)- 488 280

phenyl]-N-[5-(1-hydroxy-l-methyl-ethyl)-thiazol-2-yl]- (M4+1) acetamide 281
N-(5-tert-Butyl-thiazol-2-yl)-2-{ 2-fluoro-4-[7-(2-methyl- 500 yridin-4- |)-imidazo[1,2-a] 'din-3- I]-hen
l}-acetamide (Mwip BefAHlroro-4-[7-(2-methyl-pyridin-4-yl)-imidazo[1,2- 506 B8RUS2006/006283
a]liyridin-3-yl]-phenyl}-N-(4-trifluoromethyl-pyridin-2-yl)- (M+1) acetamide 283
N-(4-tert-Butyl-pyridin-2-yl)-2-{2-fluoro-4-[ 7-(2-methyl- 494 ridin-4- | -imidazo[1,2-a] din-3- []-hen 1
-acetamide (M+1) 2-{2-FIuoro-4-[7-(2-methyl-pyridin13957I)-imidazo[1,2- 284
a}pyridin-3-yl]-phenyl}-N-[5-(1-hydroxy-lI-methyl-ethyl)- 502 thiazol-2- []-acetamide (M+1)
2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)- 488 285

2-[2-Fluoro-4-(

1]-acetamide (M) 2
[]-N-[5-(1-hydraxy-cyd

phenyl]-N-[5-(1-hydroX§PPHfeI ASPYPEHERBIS 1P RNGeE) Bt s i FBGmple 219

-pyri

-131 2-{2-Fluono-4-[7
-N-[5-(1-hydroxy=gycl
N-(6-tert-Butyl-pyrimi

idin-3- I)-hen []-
2-[2-Fluoro-4-(]

thiazol-2-yl)-ac

in-2-yl-inidazo[1,2-a]pyridin-3-yI)- 500 hen [}-N-[5-(1-h drox -¢ gighyital)thiazol-2-

87 2-[2-Fluoro-4-(7-pyridin-4-yl-inidazo[1,2-a]pyridin-3-yl)- 500 hefata

tlobutyl)-thiazol-2- 1]-acetami @W/Hl) WO 2006/091671 PCTIUSRE$/006283
+(2-methyl-pyridin-4-yl)-imidazo[1,2- 514 288 a]pyridin-3-yl]-phenyt)z
oDUt¥thiBnoy-Mardiphdlid [Magietetmydieyridin-2-y1)-2-[2-fluoro- 579
it A A Dyadip-yyirdiazely|2 468 (280 -dmyilateiiyl-adptandie- 31y )dshdnyl]-aceta
(M+1) mide 291745(6-Methyea-Eriflvicbarmethidipytridmethyl}pRsdif72 pylhidih2-488rot- |-imitizo[1],2a]
acetamide((MyayinExsimmidopl 2-alpyridin-3-yl)-phenyl]-acetamide | (M:+1)
7 -psidin-4NHiirtaRotyieaiidyridnl By [Rohethy N Pisisinabehyl- 5 476
tamide imidazo[1,2-alpyridin-3-yl)-phenyl}-acetamide (M+1)
267 N-(4-tert-Butyl-pyridin-2-yl)-2-[2-methyl-4-(7-pyridin-2-yl- 476
imidazol[ },2-alpyridin-3-yl)-phenyl]-acetamide (M+1)
N-(4-tert-Butyl-6-morpholin-4-ylmethyl-pyridin-2-y1)-2-{ 2-fluoro-
268 | 4.[7-(2-methyl-pyridin-4-y})-imidazo[ 1,2-a]pyridin-3-yl]-phenyl }- &93
acetamide (Mr+1)
N-(5-Cyclobutyl-thiazol-2-yl)-2-(2-fluoro-4-{ 7-[ 2-(2-morpholin-4- 611
269 yl-propyl)-pyridin-4-yl]-imidazo| (M+1)
1,2-a]pyridin-3-yl}-phenyl)-acetamide
270 N-(5-Cyclobutyi-thiazol-2-yl)-2-[2~fluoro-4-(7-pyridin-4-yl- 484
imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide (M+1)
271 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-alpyridin-3-y1)-phenyl}- 555
N-(5-isopropyl-4-pyrrolidin- I-ylmethyl-thiazol-2-yl)-acetamide (M+1)
273 N-(5-Cyclopropyl-{1,3,4]thiadiazol-2-y1}-2-[2-fluoro-4-(7-pyridin- 471
4-yl-imidazo[l,2-a]pyridin-3-y1)-phenyl]-acetamide (M+1)
73 N-(5-tert-Butyl-thiazol-2-y1)-2-[2-fluoro-4-(7-pyridin-4-yi- 486
imidazof1,2-alpyridin-3-yl)-phenyl]-acetamide M+1)
974 N-(5-tert-Butyl-[1,3,4]thiadiazol-2-yl}-2-[2-fluoro-4-(7-pyridin-2- 487
yl-imidazo[1,2-a}pyridin-3-y)-phenyl]-acetamide (M+1)

Example 275

N-(5-tert-Butyl-[ 1,3 4]thiadiazol-2-yl-2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-

alpyridin-3-y1)-phenyl]-acetamide

N.
7
NQ—Q H _<S\;H<
N—,
N-N
0

F

Dissolve 2-(4-bromo-2-fluoro-phenyl)- N-(5-tert-butyl -[1,3,4]thiadiazol-2-y1)-
acetamide (0.86 g, 2.31 mmol) and 7-pyridin-4-yl-imidazo{1,2-ajpyridine (0.45 g, 2.31

mmol) in dimethyl sulfoxide (2.5 mL). Add potassium acetate (0.46 g, 4.62 mmol), and



N N{S ~~ O NN F Isolate during the preparation of the Example 2-[2-Fluoro-4-(7-pyridin-4-yl-
imidazo[ 1,2-a]pyridin-3-yl)-phenyl]-N-[5-(1-hydroxy-I-methyl-ethyl)-thiazol-2-yl]- acetamide. MS (ES),
r/z 470 (M+1).W0 18¢i@basttie following similarly from the corresponding carl#fiolispaffe®as: Physical
- Ex. Name Data MS(ES), (ni/z) 293 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)- 470
phenyll-N-(5-isopropenyl-thiazol-2-yl)-acetarriide (M+1
2-{2-Fluoro-4-[7-(2-methyl-pyridin-4-yl)-imidazo[1,2~ 294

. a]pyridin-3-yl]- phenyl} N (5 |sopropenyl -thiazol-2-yl)- (M+1) acetamide Example 295 and 296 (R) and
(S)-N-(4-tert- B%

propyl)- pyrldln-zéﬁ ﬁ] |m| azo 51%%%?&% A’I’f‘% ge&r%y %@&OJ Wg?oﬁg}ggl%fﬂygmate

PCT/1 152006/@@5@33\,1:113@@%/@@&%&&mmaﬁemawmﬁlpmé@ﬁﬂfémmﬂmmﬁxample
219 and separalgipio, £Hap I@H?Efsfﬁééxc@ff%ys%h%%%{%? PRR G LU %F%éngtgg%g(@uem 100%

~3A ethanol w/ 0.2% DMEA, Flow! 0.6 mUmin, UV: 260°'nm) both enantiomeérs at ately 99%
ee as charactel®-&% H&P@Iﬁﬂ@l’ dichigpamtivivoriasfiesiOSy, ek Gomuguia) %e whnelbecsoBd MS(ES), m/z

607 (M+1)s EXappes 23 han 285 (BS), m/z 487.0 (M+1),

Prepare the following according to procedures similar to Example 219:

Physical
BEx. " data
Name MS(ES)
mi
2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo{1,2-alpyridin-3-y1)- 574
276 | phenyl]-N-(3-pyrrolidin-1-ylmethyl-5-trifluoromethyl-phenyl)- (M+1)
acetamide
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazof1,2-a]pyridin-3-y1)- 574
277 | phenyl}-N-(3-pyrrolidin-1-ylmethyl-5-trifluoromethyl-phenyl)- (M+1)
acetamide
278 | N-(4-tert-Butyl-pyridin-2-yl)-2-[2-fluoro-4-(7-pyridin-4-yl- - 480
imidazol1,2-alpyridin-3-yl}-phenyl]-acetamide (M-+1)
279 N-(4-tert-Butyl-pyridin-2-y1)-2-[2-fluoro-4-(7-pyridin-2-yl- 480
imidazo[1,2-alpyridin-3-yl)-phenyl]-acetamide (M+1)
2-[2-Pluoro-4-(7-pyridin-4-yl-imidazo[1,2-alpyridin-3~yl)- 488
280 phenyl]-N-[5-(1-hydroxy-1-methyl-ethyl)-thiazol-2-yi]- OM+1)
acetamide
281 N-(5-tert-Butyl-thiazol-2-y1)-2-{ 2-fluoro-4-[ 7-(2-methyl- 500

pyridin-4-yl)-imidazo[1,2-a]pyridin-3-yl]-phenyl }-acetamide (M+1)
2-{2-Fluoro-4-{7-(2-methyl-pyridin-4-yl)}-imidazo{1,2-

282 | alpyridin-3-yl)-phenyl}-N-(d-triflaoromethyl-pyridin-2-yl)- @5&261)
acetamide
N-(4-tert-Butyl-pyridin-2-yl)-2-{ 2-fluoro-4-{7-(2-methyl- 494

28 | yridin-4-yl)-imidazo[1,2-alpyridin-3-yl}-phenyl} -acetamide | (Mi1)

2-{2-Fluoro-4-[7-(2-methyl-pyridin-4-yl)-imidazof[1,2-

284 a}pyridin-3-yl}-phenyl }-N-[5-(1-hydroxy-1-methyi-ethyl)- 502
' thiazol-2-yl]-acetamide (M+1)

2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a}pyridin-3-yl)- 438
285 phenyl}-N-{5-(1-hydroxy-1-methyl-ethyl)-thiazol-2-yl]- M+1)

acetamide

286 2- [2*P1u0r0~4—(7—pyndm-Z-yl-nmdazo[1 ,2-a]pyridin-3-yl}- 500
phenyl]-N-{S-(1-hydroxy-cyclobutyl)-thiazol-2-yl]-acetamide (M1

287 2-[2-Fluoro-4-(1-pyridin-4-yl-imidazo{1,2-a)pyridin-3-y1)- 500

phenyl}-N-[5-(1-hydroxy-cyclobutyl)-thiazol-2-ylj-acetamide (Mfl)



(R)- and (S)-24561102-(2-Fluoro-4-{7-[2-(2-morpholin-4-yl-propyl)-pyridin-4-yl]- 10
imidazo[1,2-a]pyridin-3-yl}-phenyl)-N-(4-trifluoromethyl-pyridin-2-yl)-acetamide N F' N \/ N Combine
7-[2-(2-morpholin-4-yl-propyl)-pyridin-4-yl]-imidazo[1,2-a]pyridine (1.0 g, 3.1 mmol),
2-(4-bromo-2-flsiapagokesjiN-(4-trifluoromethyl-pyridin-2-yl)- acetamide (1.2€yus2oeqokys),
potassium acetate (0.61 g, 2 equiv.), and DMSO (5 mL) in 15 a RBF. Degas thouroughly with nitrogen
then add dichloro-bis(triphenylphosphine) palladium (I1) (0.22 g, 10 mol%) and beat the reaction
overnight at 90 C. Dilute with ethyl acetate and IN (aq). Extract organics with water, 1 N NaOH
(aq), and brine. Dry organics over magnesium sulfate, filter and concentrate to dryness. Purify by
reverse phase (25% MeCN : O 03% HCI in water + 100% MeCN, C18 column) Material 20 impure
after chromatography-& ining-product_Dilute with—ethy! n wash
with 1 N NaOHj followed i "B@#Wirﬁ j‘é‘s“h?ﬂ Hﬁg"’l‘ %  and corsentrae to give
impure freebase V§7 Yot / BDEM@I096 MeOH :
DCM -'r 10% 2 M—NH3-r-Me CMY-te-give " FREURY ohid ”‘ “77"‘. Dry-gvernightai 60 C in a
WO 2006/091671 Iggwuszoa%féo“éﬁ ty %‘Z

(M
M II T ,\Jl oTy—yv LRLLY L Laa =
\ﬁ j '”(ch 2 column (88 McOH : DCM
3 6% MeOH : DC 10% MeOH D |dro %% éli' aﬁ’ l%cfué' 8 g) Dry ovetMgfh} at60 Cina
vacuum oven t¢ QIVU 657 Pragu LbIVIo “ |auU|| UI frantiomers by
chiral HPLC (Cplud: 4! H @%}%-& {héﬁn&lﬁy% ﬂfw gg%{go w/ Q. 2%(9[ [YIE Flow:
. HY
0.6 ml/min, UV:-280nm)provided bothrenarttrontersat dppluxnuatcly 99%eeas naraucnzed by

chiral LC. Ex 297, Isomer 1- 7.3 minutes. Ex 298, Isomer 2 - 8.8 minutes. Note : absolute
stereochemistry not determined. Example 299 aﬁﬂ@ﬂ@eﬂ?%l?) and (S)-N

-(5-tert-Butyl-thiazh-2aubre A2 Fpaiantd hi2nRrrambhalipy Aot Brapheayricing-dimidasel

1,2-a]pyridin-3-yl henlacetamldeNJNN~
Iy g I} -phenyl)- thiazol-2-yl)-acetamide

O—C o

Isolate during the preparation of the Example 2-[2-Fluoro-4-(7-pyridin-4-yl-
imidazo{ 1,2-a]pyridin-3-yl)-phenyl}-N-{5-(1-hydrox y-1-methyl-ethyl}-thiazol-2-y1]-
acetamide. MS (ES), m/z 470 (M+1). '

10 Isolate the following similarly from the corresponding carbinol syntheses:
Physical
Ex. Data
Name MS(ES),
(m/z)
993 2-f2-Fluoro-4-(7-pyridin-2-yt-imidazo[ 1,2-a]pyridin-3-yl)- 470
phenyl]-N-(5-isopropenyi-thiazol-2-yl}-acetamide (M+1)
2-{2-Fluoro-4-[7-(2-methyl-pyridin-4~yl)-imidazo[1,2- 432
294 alpyridin-3-yl}-phenyl }-N-(5-isopropenyl-thiazol-2-yl)-
. (M+1)
acetamide

Example 295 and 296
(R)- and (S)-N-(4-tert-Butyl-pyridin-2-y1}-2-(2-fluoro-4-{ 7-[2-(2-morpholin-4-yl-
propyl)-pyridin-4-ylj-imtdazo[1,2-a]pyridin-3-yl }-phenyl)-acetamide



- - ~l o F Prepare racemate with procedures similar to Example 219 and separate into enantiomers by
chiral HPLC (Column: .46x15 cm Chiralcel OD-H, Eluent: 100% 3A 15 ethanol w/ 0.2% DMEA, Flow:
0.6 mL/min, UV¥V2e4¢#P1806th enantiomers at approximately 99% ee as charattesasdldoy2ehiral LC.
MS(ES), m/z 613.3 (M+1). Example 301 and 302 (R)- and
(S)-2-(2-Fluoro-4-{7-[2-(2-morpholin-4-yl-propyl)-pyridin-4-yl]-imidazo[1,2- 20
aJpyridin-3-yl}-phenyl)-N-[5-(-meeethyl-cyclopropy!)4123 4]thiadiazol-2-yl]-acetaniide 1 O NY5 N~N\
WO 2006/091671 PCT11JS2006/006283 -134 Prepare racemate with procedures similar to Example
219 and separate into enantiomers by chiral HPLC (Column: .46x15 cm Chiralcel OD-H, Eluent: 100%
3A ethanol w/ 0.2% DMEA, Flow: 0.6ynkmin; W: 260 nm) both enantiomers at approximately 99% ee
as characterized by chiral LC. MS(E
N-(5-tert-Butyl-isoxazol-3-yl)-2-{4-[7- -imidazo[1,2- ridin-3-yl]- phenyl }-acetamide
~. N 10 A. N-(5-tert-Butyl-isoxazol-3- [ ‘

| dvres similar to Example 219. MS
(ES), rn/z 548 (M+1)._ B. N-(5-tert-Butyl-isoxazol-3-ylJ-2-{4= b(iI—ﬁpyrazol-4-yl)-imidazn[1,2-a]pyridin-3-
15 yl]-phenyl } -acetamide Dissolve N-(5-tert-Butyl-isoxazol-3-yl)-2-{4-[7-(1-dimethylsulfamoyl-IH-
pyrazol-4-yl)-imidazoPrsagopcein:s-yilphenyihasaiatiaed EQHPE DA Imethepob@nstd N HCI in ether
in equal volum a@p&é/@ﬁ% H(}gﬁﬁ% gi‘\{ a s%id issolye th y@fﬂgﬁ HO W ir for 1 hour.
Concentrate ar?ﬁ pulrl ygﬁcé gel chro ato%?ép yxv]\L/rth]HEC;e gl?tls/%el e %ﬁ“&’i‘ﬁz . (ES), nr/z
441 (M+1).  ethanol w/ 0.2% DMEA, Flow: 0.6 mL/min, UV: 260 nm) both enantiomers at

5  approximately 99% ee as characterized by chiral LC. Enantiomer A: MS(ES), m/z 607

(M+1); enantiomer B: MS(ES), mv/z 607 (vI+1).

Examples 297 and 298
(R)- and (5)-24561102-(2-Fluoro-4-{ 7-[ 2-(2-morpholin-4-yl-propyl)-pyridin-4-y1}-
10 imidazo{1,2-aJpyridin-3-yl }-phenyl)-N-(4-trifluoromethyl-pyridin-2-yl)-acetamide

Combine 7-[2-(2-morpholin-4-yl-propyl})-pyridin-4-yl}-imidazof 1,2-alpyridine
(1.0 g, 3.1 mmol), 2»(4»bromo—2—ﬂuoro—phenyl)—N—(4»triﬂuoromethyl—pyﬁdin—2~y1)~
acetamide (1.29 g, 1.1 equiv.), potassium acetate (0.61 g, 2 equiv.), and DMSO (5 mL} in
15 aRBF. Degas thouroughly with nitrogen then add dichloro-bis(triphenylphosphine)
palladium (1Y) (0.22 g, 10 mol%) and heat the reaction overnight at 90 °C. Dilute with
ethyl acetate and 1IN NaOH (aq). Extract organics with water, 1 N NaOH (aq), and brine.
Dry organics over magnesium sulfate, filter and concentrate to dryness. Purify by reverse
phase (25% MeCN : 0.03% HCl in water > 100% MeCN, C18 column). Material
20  impure after chromatography. Combine all fractions containing product. Dilute with
ethyl acetate then wash with 1} N NaOH followed by brine. Dry organics over
magnesium sulfate, filier and concentrate to give impure freebase (1.17 g). Purify on
silica gel (3% MeOH : DCM = 6% MeOH : DCM - 10% MeOH : DCM = 10% 2 M
NH;j in MeOH : DCM) to give a light yellow solid (0.977g). Dry overnight at 60 °Cina



The following example is prepared with a procedure similar to Example 303: Physical Ex. Name Data
MS(ES), (in/z) N-(5-tert-Butyl-thiazol-2-yl)-2-{4-[7-(1H-pyrazol-4-yl)- 457 304
imidazo[l,2-a]pyridin-3-yl]-phenyl}- (M+1) acetamide WO 2006/091671 PCT/US2006/006283 -135
Example 305 2 a-Fempsordd(7-pyridi n-4-yl-imidazo[ 1,2-a]pyridin-3-yl)-phenyy-Nusrdéeii@hysiro-
pyran-4-yl)-thiazol-2-yl]-acetamide 0 N/[No\<N\S F5A.
2-[2-fluoro-4-yl-imidazo[1,2-alpyridine-3-yl)-phenyl]-N-[5-(4-hydroxy-tetrahydro-
pyran-4-yl)-thiazol-2-yl]-acetanude The title compouhgbis prepared with procedures similar to Example
219. MS (ES), nr/z 530 (M+1). 10 B.

2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl) heny N-[5-(tetrahydro-
pyran-4-yl)-thixgenznfyeetdnite Tigsish eabeompoit adp éc}é > 6% MeOH : DCM ->

2-[2-fluoro-4-yiimidagoi  Hakpiyr S YRPGRMUN%S56 2). Dry overnight at 60 °C in a
(4-hydroxy-tetrahydro-pyran-4-yl)-thiazol- 2 acetamld }éo 186 g, 0.35 mmol, 1.0 eq

trifluoroacetic ¥5HY® AYER BEY ?’Q&Hrﬁﬁﬁ”g 9% (019N @ﬁ%e’%ﬁﬂ{ﬁ@@tﬁ)th%ﬁ%ﬁ%‘ﬁt%n mixture
in hydrogen aiggapiees (BQApskl MPOEOBIghin CangenifaChinakat D -HURfcRY: ¢oDBBA

chromatography (0%-3 nia nol i orometha ord the title product
(135 0, 4830, SRS 04 TV B 108 B S 4 PR R RSB A simiar to
Example 305: d@byﬁmhtﬁx Naiee BatBaracterized by chiral LC. Ex 297, Isomer 1 — 7.3 minutes,

Ex 298, Isomer 2 - 8.8 minutes. Note : absolute siereochemistry not determined.

Example 299 and 300
10 (R}~ and (S)-N -(5-tert-Butyl-thiazol-2-yl)-2-(2-fluoro-4-{ 7-[2-(2-morpholin-4-y}-
propyl)-pyridin-4-yl}-imidazo[1,2-a}pyridin-3-y1}-phenyl)-acetamide

8
F NY%

Prepare racemate with procedures similar to Example 219 and separate into
enantiomers by chiral HPLC (Column: .46x15 cm Chiralcei OD-H, Elueni: 100% 3A
15  ethanol w/ 0.2% DMEA, Flow: 0.6 ml/min, UV: 260 nm) both enantiomers at
approximately 99% ee as characterized by chiral 1.C. MS(ES), m/z 613.3 (M+1).

Example 301 and 302
(R)- and (8)-2-(2-Fluoro-4-{ 7-{2-(2-morpholin-4-yl-propyl)-pyridin-4-yl}-innidazo{1,2-
20 ajpyridin-3-yl}j-phenyl)-N-[{5-(I-methyl-cyclopropyl)-[ 1,3 ,4Jthiadiazol-2-yl}-acetamide



MS(ES), (nr/z) 306 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)- 514 hen
[]-N-[5-(tetrahydro- ran-4- I)-thiazol-2-yl]-acetamide (M+1) 20 Example 307
N-[4-Dimethylawinzissamdzs-(1-methyl-cyclopropyl)-thiazol-2-yl]-2-[2-fluoro #ei7usrenislnsasyi-imidazo [
1,2-a]pyridin-3-yl)-phenyl]-acetamide WO 2006/091671 PCT/US2006/006283 -136 Combine ~~N S} .
2-(4-bromo-2-fluoro-phenyl)-N-[4-dimethylaminomethyl-5-(1-methyl- '
cyclopropyl)-thiazol-2-yl]-acetamide (0.45 g, 1.06 ), 7-pyridin-4 yl-imidazo[1,2- a]pyridine (0.206
g, | equiv.), potassium acetate (0.52 g, 5 equiv.), tetrabutylammonium 5 bromide (0.34 g, 1 equiv.),
tris(2,4-di-.t-butylphenyl)phosphite (0.034 g, 5 mol%) and NMP (10 mI%). De-gas with nitrogen then
add palladium (11) aceRREY6 6D KRS SR IR GEARRIB &R 2PESPARIOBe for 24 hours
then let stir at epantsarmpératiial APaN aridiionalkdays BillChiveitde ey deliate thesevaash with water,

1 N NaOH (aq),,and a rated s d%'u hJori%g._ organics over MgSO4, then filter and 10
concentrate. P%tﬁw%yw?ee\%%geﬁ %%ags:l%l\g ?(') umn HPL é%%gﬁ%%%% ger%aé%% g‘fsf tto 65% to 100%

- acetonitrile verapsip836n§o&osaHO kv hebpcahl IdX iidSGoR withh dthQI(dEethte versus 1 N
NaOH (aqgy. Dry the organics over MgSO4, then filter, and concentrate to give product (118 mg tan
solid, 21%). MS (ES), rn z 541 (M+1). 15 The following compound is prepared with procedures similar

to Example 307: Physical Ex. Name data MS(ESyite 368 ‘

N-[3-(2,2-Dimethyl-niepiani-RBemI-2 43 IUpIq A L RYHER: 208 -ifn ddnadazal byédh Adiy:3- 1)-
henyl]-acetamide (M+1). Example 309 ) .
N-[4-Dimethylaminomethyl-5-(1-methyl-cyclogtpyDLiATa 281y []-2-[2-fluoro-4-(7- pyridin-2-yl-iniidazo]

1,2-a]pyridin-3-yl)-phenyl]-acetamide F N'\~  x
N — % 0
N
¢l

10 Al N;(S—tert—Butyl*isoxazo]-3~y1)n2n{4-[7-(1~dimcthylsulfamoy1—lH~pyrazoi»4~y1)—
imidazo[1,2-a]pyridin-3-yl]-phenyl }-acetamide
Prepare with procedures similar to Example 219. MS (ES), m/z 548 (M+1).

B. N-(5-tert-Butyl-isoxazol-3-yD-2-{4-{7-(1H-pyrazol-4-yl)-imidazol1 2-alpyridin-3~
15  yli-phenyl}-acetamide
Dissolve N-(5-tert-Butyl-isoxazol-3-yl)-2~{4-[7-(1-dimethylsulfamoyl-1H-
pyrazol~4~yl)~imidazo[l,Zna]pyridin-:’;-yl]-phenyi}—acetamide in CE,Cl;, methanol and 1
N HCl in ether in equal volumes and then concentrate to give a solid. Dissolve the solid
in HOAc and stir for 1 hour. Concentrate and purify by silica gel chromatography with
20‘ 0-5 % MeOH in CH;Cl;. MS(ES), m/z 441 (M+1).

The following example is prepared with a procedure similar to Example 303:

Physical
Ex. Data
Narme MS(ES),
(in/z)
N-(5-tert-Butyl-thiazol-2-y1)-2-{4-[7-(1H-pyrazol-4-yl)- 457
304 imidazo[1,2-a)pyridin-3-yl]-phenyl}- M1
acetamide




20 IN WO 2006/091671 PCTIUS20061006283 -137 Combine
(2-Fuoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl)-acetic acid, dihydrochloride (0.190 g,
0.452 mmol) and 4-Dimethylaminomethyl-5-(1-methyl- cyclopropyl)-thiazol-2-ylamine (0.105 g, 0.497
mmol) in DMF & @iepsAskd N, N- diisopropylethylamine (0.26 mL, 1.49 mmolprdhgi2eo6/006283
O-(7-azabenzotriazol-1-yl) 5 N,N,N',N'-tetramethy]uronium hexafluorophosphate (0.190 g, 0.500
mmol). The reaction mixture is stirred for 14 hours under N2. Purify using an SCX cartridge (10 g
VARIAN BondElut(r)), eluting with 1:1 methano]:dichidfemethane, then 1:1 2 M NH3 in
methanol:dichloromethane. Purify via reverse phase chromatography using a 25 cm by 50.8 mm (i.d.)
column w/ 10 micron particles (MeCN/0.03%HCI H20 (5:95) to 100% 10 MeCN; 30 min). Partition
between ethyl acetate and 1 N NaOH. Wash th@ﬁ?@&éﬁ%ﬁer with aqueous saturated sodium
chloride, dry ovepmagngsiumsiiaianiiter.iang-epnoanpataiiniie e compeqone (QBRdud, 22%).
MS(ES), miz 541 (M+l). Prepare the following according.to procedures similar to Example 309:
Physical Ex. Name datat MS(ES) m/ZY5%b Yfé’-tﬁf%%-ﬂ{gwmﬁﬁ-yl-imidazo[1,2-a]pyridin-3-yl)-
484 (M+1) hen l]-N-(4,5,6,7-tetrah dro-benzothiazol-2- 1)-acetanfide
2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3:yl) 311

phenyl]-N-[5-(1-methyl-cyclopropyl)-4-m olip-4¢ylthethyl- 583 (M+1) thiazol-2- l]-acetamide
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2:a]pyTidin- 3y =
phenyl)-N-[5-(1-methyl-cyclopropyl)-4-morpholin-4-ylm
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl) 313
phenyl]-N-[4-(dimethylamino-methyl)-5-tert-butyl-thiazoIF-2-yI]- 543 (M+1) acetamide
2-[2-Fluor@-4-(B-pridifhpp-iryidazoke dalmiairi®yf-gihphenyl]-N-[5-(4-hydroxy-tetrahydro-

phenyl]-N-[4-(%@%@%mgmpéﬁ%ggtyl-thiazol-2-y|]- 543 (M+1)

The title compound is prepared with procedures similar to Example 219. MS
(ES), m/z 530 (M+1).

5
- §8§>(‘KN+1) thiazol-2- 1]-acetamide

10 B. 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-alpyridin-3-yl}-phenyl]-N-{5-(tetrah ydro-
pyran-4-yl)-thiazol-2-yll-acetargide
Dissolve compound 2-[2-fluoro-4-yi-imidazo{1,2-apyridine-3-yi}-phenyli]-N-{5-
(4-hydroxy-tetrahydro-pyran-4-yl}-thiazol-2-yl}-acetamide (0.186 g, 0.35 mmol, 1.0 eq.)
in trifluoroacetic acid (8 mL.). Add Pearlman’s catalyst (0.12 g) to the mixture. Stir the
15 reaction mixture in hydrogen atmosphere (50 psi) for over night. Concentrate in vacuo.
Purify by column chromatography (0%-> 5% 2 M ammonia methanol in
dichloromethane) to afford the title product (1.38 g, 46%). MS(ES), m/z 514 (M+1).

The following example is prepared with procedures similar to Example 305:

Physical
Ex. Data
Name MSES),
(m/z)
106 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[ 1,2-a}pyridin-3-~yl)- 514
phenyl]-N-{5-(tetrahydro-pyran-4-vyl)-thiazol-2-yl}-acetamide (M+1)
20 Example 307

N-[4-Dimethylaminomethyl-5-(1-methyl-cyclopropyl)-thiazoi-2-y11-2-{2-fluoro-4-(7-
pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide



acetamide 15 Example 315 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazol[
1,2-a)pyridin-3-yl)-phenyl)-N-[5-tert-butyl-4- morpholin-4-ylmethyl-thiazol-2-yl]-acetamide WO
2006/091671 PESL2EL8H8E1006283 -138- N No/ N N~ F N Combine PCT/US2006/006283
[2-fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetic acid, dihydrochloride (0.500 g,
1.19 mmol) and 5-tert-Butyl-4-morpholin-4-ylmethyl- § thiazoi-2-ylamine (0.334 g, 1.31 mmol) in Diver
(6 mL). Add N,N-diisopropyi ethylamine (0.54 mL, 3.93 mmol), then
O-(7-azabenzotriazol-I-yl)-N,N,N',N'-tetra- methyluronium hexafluorophosphate (0.498 g, 1.31 mmol).
The reaction mixture is stirred over the weekeng
VARIAN BondElut(r)), eluting with 1M:ichloromethane then 1:1 2 M NH3 in 10
methanol:dichloromethane. Concentk lafter 3 ify vi

a 25 cm by 50.8 mm (i.d.) column w/ 10 micron part
MeCN; 30 min). Partition between ethyl acetate and 4
magnesium sulfate, filter, and concentrate to the title compoundq(o.]bgg g, 27%). MS(ES), rn/z 585
(M+1). 15 Prepare the following according to procedures similar to éxample 309: Physical Ex. Name

datat MS(ES) m/z 2q2skiirerG-a+{Hrpyoidiflyi-ndalafl [2-dimptiin:BindjB16/1-5-(1-methyl-
phenylN- (5t A RGN BN PROL 2ol BER AL} ASCIRIRI xgTple 317
~ a]pyridine (0.206 g, 1 equiv.), potassium acetate (0.52 g, 5 equiv.), tetrabntyiarﬁmorﬁum
5 bromide (0.34 g, 1 equiv.), tris(2,4-di-t-butylphenyl)phosphite (0.034 g, 5 mol%) and
NMP (10 mL). De-gas with nitrogen then add palladium (II) acetate (0.012 g, 5 mol %)

and place under nitrogen. Heat at 120 °C for 24 hours then let stir at room temperature

for an additional day. Dilute with ethyl acetate then wash with water, 1 N NaOH (aq),
and aqueous saturated sodium chloride. Dry organics over MgSQy, then filter and

10 concenitrate. Purify by reverse phase Cyg column HPLC employing a gradient of 5 to
65% to 100% acetonitrile versus 0.03% aqueous HCI then freebase by extraction with
ethyl acetate versus 1 N NaOH (aqg). Dry the organics over MgSQy, then filter, and

concentrate to give product (118 mg tan solid, 21%). MS (ES), m/ 541 (M+1).

15  The following compound is prepared with procedures similar to Example 307:

Physical
Ex. data
Name MS(ES)
m/z
308 | N-[3-(2,2-Dimethyi-propionyl)-phenyl]-2-[2-fluoro-4-(7-pyridin- 507
4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide {(M+1)
Example 309

N-{4-Dimethylaminomethyl-5-(1-methyl-cyclopropyl)-thiazol-2-yl}-2-[2-fluoro-4-(7-
pyridin-2-yl-imidazo[l,2-a]pyridin-3-yl)-phenyl]-acetamide

/N
o
F N N
/N*-_

20



2-[4-[7-(1-Oxy-pyridin-4-yl)-imidazo[1,2-a]pyridin-3-yl]-phenyl }-N-(3- 20
trifluoromethyl-phenyl)-acetamide N F F F WO 2006/091671 PCT/US2006/006283 -139 Dissolve
2-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3- trifluoromethyl-phenyl)-acetamide (0.80 g,
1.69 mmol) in 6"W§ 28RéifEmethane, add MTO (about 2 mg, 8.5micromol, OOEEmsstisiss dissolve,
then add 2 mL water and 0.245 mL of 30% aqueous hydrogen peroxide to give a heavy yellow slurry.
Stir 16-24 5 houtd at room temperature, add additonal MTO (about 2 mg) and hydrogen peroxide
(0.245 mL), stir 24 hours at room temperature. Finall§7add another 2 mg MTO and 0.50 mL of
hydrogen peroxide solution, stir 16 hours at room temperature. Remove solvents using a
rotoraevaporator to afford a yellow solid. Dissolve the solid in dichloromethane- methanol, apply to a

120 g silica cartridg& amdiafute-rrayfddiendior bybinndesadidaroyidimdidhewidtiestie over 5
minutes. Whe&mom&m@m@g@magm%@m@% 18 5slipiaie e A3 dgenuih; 500 mL

dichloromethane and elute with a gradient of 0-- >10% 1 N N133-methanal in dichloromethane over 30

minutes. PoolRHIRIGRERTHES  dairmiae here Sve R HHME fGdrt-anddidi glass.
Resuspend théiighasspsiachiatmeyolipshyl ohey nismomacsolyentaibstacigauiben-gdy at 50 C under high
Zgg“(‘iﬂﬂi i@%@gﬁ%ﬁgf LIS Hte compaund: a5 316 R N SogSiaw 5O fs LCMS (ES) mii
1-(4-{7-[4-(4-Methigspipenazi iesticaddon i -phen yljdenida zB{ti B ajpyzidinS8-¥(afidge (10 g
benzyl)-3-(3-tkifl I ~ N~ = ine (4-[3~(4-ami t@ | enyl)-imidazo[
1,2-a] pyridin-?qyii- pﬁnee%%%%&r?@/héﬁ%ﬁge%ﬁi?rﬁ E‘n%fgkig?]éc? E%{Oﬁggléﬁnﬁ’g%ﬁﬁ,?ge g%%},}{o.%
mmol), 3-trifluexsiraehvishionginebepan Huwsifp vingvens shanoliremaledeaplyyaringat @bl 2.9
mmol) in DMS ¢ 10 RIS, 5B puaB A SR Yorelusmii akjing wih npthgnol - 2 N

ammonia in methanol. Concentrate fractions containing product to give a residue. PuyifY by
Chromatéaraplr‘ﬂ‘?((:w@%gjﬁﬁ&ngﬂﬁnon between ethyl acetate and 1 N NaGH. Wash the organic layer

with aqueous saturated sodium chloride, dry over magnesium sulfate, filter, and
concentrate to the title compound (0.054 g, 22%). MS(ES), m/z 541 (M+1).

Prepare the following according to procedures similar to Example 309:

Physicat
Bx. datat
Name MS(ES)
m/z
310 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)- 484 (M+1)

phenyll-N-(4,5,6,7-tetrahydro-benzothiazol-2-yl)-acetamide

2~[2-Fluoro-4-(7-pyridin-2-yl-imidazof 1,2-a}pyridin-3-yl)-
311 1 phenyl}-N-{5-(1-methyl-cyclopropyl)-4-morpholin-4-ylmethyl- | 583 (M+1)
thiazol-2-yl}-acetamide
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazol 1 ,2-a]pyridin-3-yl)-
312 phenyl]-N-[5-(1-methyl-cyclopropyl)-4-morpholin-4-ylmethyl- | 583 (M+1)
thiazol-2-yl}-acetamnide
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo{1,2-a)pyridin-3-yl)-
313 | phenyl]-N-[4-(dimethylamino-methyl)-5-tert-butyl-thiazol-2-yl]- | 543 (M+1)
acetamide ,
2-{2-Fluoro-4-(7-pyndin-2-yl-imidazo[ 1,2-a}pyridin-3-yl)-
314 | phenyl}-N-[4-(dimethylamino-methyl)-5-tert-butyl-thiazol-2-y1]- | 543 (M+1)
acetarnide

15
Example 315
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-[5-tert-butyl-4-
morpholin-4-ylmethyl-thiazol-2-yl]-acetamide



WO 2006/091671 PCT/US2006/006283 -140 dichloromethane 4 10% methanol in
dichloromethane-)10% 2 N ammonia methanol in dichloromethane) to afford product (0.18 g, 52%).
MS(ES), m/z 6 Y806 1&kample 319 5 1-(5-tert-Butyl-isoxazol-3-yl)-3-(4-PCTUS2006/006283
7-[4-(4-methyl-piperazine-I-carbonyl)-phenyl]- imidazo[ 1,2-a]pyridin-3-yl }-benzyl)-urea Nr 1 CD N~rO
N p-N Combine {4-[3-(4-aminomethyl-phenyl)-imidazg[1,2-a]pyridin-7-yl]-
phenyl}-(4-methyl-piperazin-1-yl)-methanone, bis hydrochloride (0.30 g, 0.56 10 mmol),
(5-tert-butyl-isoxazol-3-yl)-carbamic acid 2,2,2-trichioro-ethyl ester (0.2 g, 0.63 mmol) and
triethylamine (0.4 mL, 2.9 mmol) in DMSO (]IQ mL). Heat the mixture to 70 C, stir five hours, and cool
to room temperature.’ Filter the MUQ 10 g SCX column eluting with methanol -3 2 N
ammonia in methanol. Concerifrate ionBITo ing product to grv,e~a\re5|due Purify by ,
chromatography 15 (5% methan dichtoromethang 4 9% metpanyl in gichloromethane->10% 2 N
“MS(ES), nr/z 592 (M+1).
razine-l-carbonyl)-phenyl]-

O Dissolve

imidazo[1,2-a]pyridin-3-yl }-phenyl)-urea hydrochloride N N N C1Af
4-[4-(3-{4-[3-(5-tert-Butyl- |soxazol 3- y -ureid 3 fluoro-ph

imidazo[1,2-a]pyridin PR By Rpind/an P"&%Wﬁ?&éé@ﬁ%@é@éﬂ‘f@ﬁ %@ttf 2.24 mmol)
in CH2CI2 (25amdr,)dm@wtmﬂm$da(rdﬁdwn(Baamﬂbr)w o aryeN-DibiNElRA06RAHH 1

PCT/ USZ%%/ %gzzo yAY am:ne (0.334 g, 1.31 mmol) in DMF (6 mL). Add N,N-diisopropy}-
ethyiamine (0.54 ml, 3.93 mmol), then O-(7-azabenzotriazol-1-y1)-N,N,N’ N’ -tetra-
methyluronium hexafluorophosphate (0.498 g, 1.31 mmol). The reaction mixture is
stirred over the weekend under Ny, Purify using an SCX cartridge (10 g VARIAN
BondElut®), eluting with 1:1 methanol:dichloromethane, then 1:1 2 M NH; in

10 methanol:dichloromethane. Concentrate the latter and purify via reverse phase
chromatography using a 25 cm by 50.8 mm (i.d.) column w/ 10 micron particles
(MeCN/0.03%HC] H;0 (5:95) to 100% MeCN; 30 min). Partition between ethyl acetate
and 1 N NaOH. Dry the organic layer over magnesium sulfate, filter, and concentrate to

the title compound (0.190 g, 27%). MS(ES), m/z 585 (M+1).

15
Prepare the following according to procedures similar to Example 309: .
Physical
Ex. datat
Name MS(ES)
mz
2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a}pyridin-3-yl)-
316 phenyl}-N-[5-tert-butyl-4-morpholin-4-ylmethyi-thiazol-2-y1}- | 585 (M+1)
acetamide
Example 317
2-{4-[7-(1-Oxy-pyridin-4-yl)-imidazo[1,2-a]pyridin-3-yl]-phenyl }-N-(3-
20 trifluoromethyl-phenyl)-acetamide

F

/Ni Ner



at room temperature for three hours, then concentrate in vacuo to give light brown solid as product
(1.60 g, 115%). MS (ES), m/z 582 (M+1, free base). The compounds of the present invention are
preferable formulated as 5 pharmaceutical compositions administered by a variety of routes. Most
preferably, suck@eimgesiions are for oral administration. Such pharmaceutiSal&s#ipeditsds and
processes for preparing same are well known in the art. See, e.g., REMINGTON: THE SCIENCE
AND PRACTICE OF PHARMACY (A. Gennaro, et al., eds., 19th ed., Mack Publishing Co., 1995). 10
The compounds of Formula | are generally effective“)é\?ér a wide dosage range. For example, dosages
per day normally fall within the range of about 0.1 to about 500 mg/kg of body weight. In some

instances dosage levgls below the lower, limit of the afqresaid ran be more than adequate,
while in other cases §fﬁs‘?§f@§%§&3§’ ?ﬁé&}%{é’ lé%‘%%%’%ﬁ??gﬁ%&’g’%%\é&??ﬂ%ﬁg 1 side effect, and
therefore 15 thei Aibmwenethghpienghige danoddrebdleditodimitihes6apk dftheromenting sddany way. It
will be unders that the, amogyint of the ¢q und actually adminjstered. will be determined by a
physician, in tmf?%?ut ezenrléreé\;gan Céﬁ&or%sfancgg?’i%ag%f%sé\e’e’cggﬁ%l f%ir\g tg%é” t%é’*éf‘é’ , the chosen
route of adminisitition, ¢hd0deagukouripduritopecaritssanteadiminisieibny teraySliwkight, and
response 9f thgdyiduahRaliEpiaaRE 130 408 SEAPUY O TIBERARDY SrMBIGS oHhgllowing assay

is performed to measure the IC50 values of inhibition o _hosph?;g/ ation of R2 with compounds
of the present {AvéntiBh): KibtthbogsrbFyRaticermssye dasallnsdd appthar RoKIRS @eshtheéPand

purification. Therisslateebeaiglviisdemain 6AMaina Agiiss80 fob3bRhbMELY R MR- Hent¢loned from
a human heart cDNA I|brarQ is cloned é’fs and%d PCR péoce ures é%%c?msd%ﬁ?t to m%ke plasmid

P340) as a BaMEAIRT AT (AP AU AS e B s loromethanc-
5'-CCATGGATTRGARN BEpAAC T CING-Sand drovdge. fd3OuEeAAR G ETRACAGCGAGLAGRGA TCAG-3',

its nucle 6de sequenc IS yerified and jt_is_su rg)ned into %ge FASTBac-H|S," vector, system
. ! - .
(Gibco- B (08 R S B R 7  L EsoL BELRA B 33 S b ovius
expression. (Cepydibmtcdhe samidlzeonishi (06811 2R3 uhn¢lignR)ank BIRODts egarbedad &s an
N-terminal 6X@@%’§'W§ﬁ%%§f% %&ﬁégﬁgﬁlﬁgb}er 30 minutes. Pool and concentrate
clean fractions 10 give a yellow brittle foam and yellow glass. Resuspend the glass and
foam in diethyl ether, remove solvents in vacuo, then dry at 50 °C under high vacuum to
i5  afford 330 mg (40%) of the title compound as a crystalline yellow solid. LCMS (ES) m/z
489 (M+1), 487 (M-).

Example 318
1-(4-{7-[4-(4-Methyl-piperazine-1-carbonyl)-phenyl}-imidazo[ 1 ,2-a]pyridin-3-y1} -
20 benzyl)-3-(3-trifluoromethyl-phenyl}-urea

) 7

F~f~r

Combine {4-[3-(4-aminomethyl-phenyl)-imidazo(1,2-alpyridin-7-yl]-
phenyl}-(4-methyl-piperazin-1-yl)-methanone, bis hydrochloride (0.30 g, 0.56
mmot), 3-trifluoromethylphenyl isocyanate (0.1 mL, 0.73 mmol) and triethylamine

25 (0.4 mlL, 2.9 mmol) in DMSO (10 mL). Filter the solution through 10 ¢ SCX column
eluting with methanol => 2 N ammonia in methanol. Concentrate fractions containing

product to give a residue. Purify by chromatography (5% methanol in



and purified according to standard affinity chromatography protocols (For example, Amersham
Pharmacia Biotech: Affinity Chromatography Principles and Methods #18 5 1022-29). Briefly, 15-25 g
pellets are lysed¥if G&HGfer (50 mM Tris pH 7.5, 150 mM NaCl, 0.5% NP2OTUSIBIeoGeesh) with
freshly added 20 mM -mercaptoethanot, 10 mM imidazole, 1 mM PMSF(protease inhibitor
(phenylmethanesulfonyl fluoride) from Sigma), IX EDTA-free complete protease inhibitor (Boehringer
Mannheim)) on ice for 30 minutes. The cell Iysates“é?‘g'cleared by centrifugation at 30,000 g for 20
minutes at 4 10 O C, filtered through a 0.2 M filter and applied to a NINTA ' column (Qiagen). Unbound
protein is remqved with successive RIPA buffer washes mM Tri 7.5, 150 mM NaCl; 1% NP40,
1 mM EDTA, glﬁe@%%rg ?ﬁ%nledéo%%h%?ﬁ%? dnm%ﬁr%rg%%%& alg%%)%)kl&y&s otﬁ’r%}nﬁ%'élﬂé}s and finally
IX kinase buffer ¢ikBlonastibant) 00 afiMAHERES (H ¥ &,52%)mMNERD) 2¢/56tMMnéycaptoethanol). KDR
protein is eluted in 1X KB containing a 15 linear gradient of 200 mM imidazole over 10 column
volumes. The peak fractions (based on a SDS-PAGE gel analysis) are combined, concentrated by
Centrico?'to -1 mg/mL and desalted over an FR#BP9 Hésalting column (Amersham Pharmacia) in 1X
KB. This KDR p(@ﬁéﬁ-%ﬂim@és%a@yﬁ@%mpwqhwdhhxﬁah/yiﬂﬁ Rslnelipanmasiyily detectable by
anti-phosphotyrosine western analysis following the in vitro autophosphorylation reaction. B.
KDR-CD In Vitro AutophosphoryldfiBfrrihaga IREEA-RivdseeredbigR% contain 1 pg total protein in 40
pL reaction volume containing 4% (v/y) DMSO final gacentration, 1 pM ATP, 1 uCi/rxn 33P-ATP
(from NEN) in 1X 25 KB.-A compouné\m@jﬁ‘ 0 gM to 1.0 nM is added to the above
reaction to determine compound agt'rv' tdstfompsdn Wbe pre-incubated with KDR enzyme for
up to 30 minutes at 30 aC prior to addjtion of the radiolab e Ladiolabeling reaction is carried out

at 30 ~C for 20 minutes before adding 100 pL 25%TCA wigh 3 mMMPZTP to stop the reaction, then

precipitated with 50 pL 1 mg/mLBSA. The quenched 30 Bre transferred to
MultiScreenTM-FC plates (Millipore) and incubated for WO 2666/091671 PCTIUS2006/006283 -143 1

VioroSomtTMZ0 (PaCkuit) & oot 2es e R R e,
Dougher-Vernphzer INd-meihy Bivemsin-BishiystiResre dimhiydrodsetile 1280238.60994). The IC50
values ang Ca|ﬁﬁ{ﬁ}ﬁﬂ&@éﬁ.@dg@i&gé@%@@.@éﬁﬁ&ﬁy %cfl'& f@,’fl—trichloro-cthyl ester (0.2 g,

0.63 mmol) and triethylamine (0.4 mL, 2.9 mmol) in DMSO (10 mL). Heat the

mixture to 70 °C, stir five hours, and cool to room temperature.” Filter the solution

through 10 g SCX column eluting with methanol = 2 N ammonia in methanol.

Concentrate fractions containing product to give a residue. Purify by chromatography

15 (5% methanol in dichloromethane = 109% methanol in dichloromethane->10% 2 N
ammonia methanol in dichloromethane) to afford product (0.048 g, 15%). MS(ES),
m/z 592 (M+1).

Example 320
20 1-(5-tert-Butyl-isoxazol-3-y1)-3-(2-fluoro-4-{ 7-[4-(piperazine- 1 -carbonyl)-phenyl]-
imidazof1,2~a]pyridin-3-yi }-phenyl)-urea hydrochloride

Q 2 /ifN;
O bﬂx

N
Dissolve 4-{4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-y})-ureido}-3-fluoro-phenyl } -
imidazo[1,2-alpyridin-7-y})-benzoyl}-piperazine-1-carboxylic acid tert-butyl ester (1.53
25 g, 2.24 mmol) in CH,Cl; (25 mL), to which is added HCI (5.6 mL, 4 M in dioxane). Stir



5 all examples included herein, the IC50 values are less than 1.0 x 10.6 M. All values are determined
using a 30 minute preincubation of compound and enzyme prior to initiating the labeling reaction and
represent the average of at least two separate determinations: Example IC50 (nM) 10 39 28 130 42
173 26 196 106~#D390409kE7803 46 In Vivo Efficacy in PC-3 Prostate Tumor ¥eprgmafisials SLID
mice (Fox Chase, Taconic laboratories) are implanted s.c. in the rear 20 flank with 0.2 mL of a cell
suspension prepared in serum-free media containing 5 x 106 PC-3 human prostate adenocarcinoma
cells (obtained from ATCC). Example 130 is preparggas a suspension in 1 %CMC/.25% Tween 80
and administered by oral gavage for 21 days beginning after tumors reach approximately 150-200 mg
(volume calculated by | x w2 x 0.536 where | is the larger and iv is the smaller of perpendicular
diameters 25 detesmiteashbismadiparthiedsuigmest cdnsaniale idisadnpinisiziadiwieesdady (12 hours

consists of & RGeSl TS b AT U T woen. venicle wice daiy a5 a
control. Statistical analysis is performed by two-way ANOVA and all treatment groups are statistically
O e A A S S BB, e e S
Day n Me&n SEhSppfitut cicansmiBigaifdrgsigerss iy 1o3Re0tn s 68,1 d6s6prefgrigy880.6 153.4 Ctrl
8310.136.8 *gﬁclﬁéo%%éliﬁons are for oral administration. Such pharmaceutical compositions
and processes for preparing same are well known in the art. See, e.g., REMINGTON:
THE SCIENCE AND PRACTICE OF PHARMACY (A. Gennaro, ez al., eds,, 19™
ed., Mack Publishing Co., 1995). '
10 The compounds of Formula I are generally effective over a wide dosage
range. For example, dosages per day normally fall within the range of about 0.1 to
about 500 mg/kg of body weight. In some instances dosage levels below the lower
timit of the aforesaid range may be more than adequate, while in other cases still
larger doses may be employed without causing any harmful side effect, and therefore
15  the above dosage range is not intended to limit the scope of the invention in any way.
It will be understood that the amount of the compound actually administered will be
determined by a physician, in the light of the relevant circumstances, including the
condition to be treated, the chosen route of administration, the actual compound or
compounds administered, the age, weight, and response of the individual patient, and
20 the severity of the patjent's symptoms.
The following assay is performed to measure the ICsp values of inhibition of

phosphorylation of VEGF-R2 with compounds of the present invention.

Autophosphorylation enzyme assay
25 A VEGFR2 (XDR) cloning and purification.

The isolated catalytic domain (Amino Acids 807-1356) of VEGFR2 (KDR-CD,
cloned from a human heart cDNA library) is cloned by standard PCR procedures (pCR-
Script to make plasmid P340} as a BamHI/HindIII fragment using the following primers:
Upper: 5’-CCATGGATCCAGATGAACTCCC-3 and Lower: 5'-

30 GAAGCTTAAACAGGAGGAGAGCTCAG-Y, its nucleotide sequence is verified and it
is subcloned into the pFASTBac-HIS™ vector system (Gibco-BRL) (to give plasmid



Ex 130, 7.5 mg/kg mg/kg Mean 55 8 100.8 21.1 *** 6 67.7 16.9 *** 57' 8 86.1 19 *** 6 62.2 17 4 ***
Ex 130, 30 mg/kg SE = Std Error 55 8 95.7 16.6 *** ***: p <= 0.001 57 8 86.8 17 ****: 0.001 <p <=
0.01 145 We Cl#ifh20060¢6#pound of Formula (1): Ri N4 R (CH Rs (l) wieenginzoiiois{e)
2-pyridonyl optionally substituted with-(CH2)1_4NR2R3; or (b) phenyl, thienyl, thiazolyl, imidazolyl,
pyrazolyl, triazolyl, oxazolyl, pyridinyl, N-oxo-pyridinyl, or pyrimidinyl, all of which are optionally
substituted with (CH2)o,NR2R’, Ci-C6 alkyl optionall§2substituted with amino, pyrrolidinyl, or
morpholinyl, or 1-2 substituents independently selected from the group consisting of C:-C4 alkoxy,
halo, (C:-C6 alkyl)sulfonyl, nitro, -sulfonyl(CH2)0.4NR2R3 , and -carbonyl(CH2)04NR2R3; R2 is
hydrogen or C13¢&0 Eikpregashasyaupsitnt e ol ihgiorbds; el S hgar 3§8nt 88 142 61803 optionally

substituted witiariydEpy i iflueremethyh -Rosiding: kB pR i thiB Riioge 8- wRich they are
attached form piperidinyl, piperazinyl optlonall% substituted with C1-C6 alkyl, or morpholinyl; R4 is

thiazolyl, pyridfAS PSR PEHRS A ATde B\ RRPP ST R PERS U (BT A ATIS the group
consisting of haeersiain @hanetivih Bibkono mEEy), GRdRiesdBhis ISHINHRE QEHIINHRS,

NHC(O)C%—I ZR&QE—Q%(CQII}Q?@? 19[29%33@‘@5 gl;:e tysed in lysis buffer (50 mM Tris pH 7.5, 150 M
' NgCl; 0.5% NP40 (CalbioChem) with freshly added 20 mM -mercaptoethanol, 10 mM
imidazole, I mM PMSF(protease inhibitor (phenyhmethanesulfony! fluoride) from
Sigma), 1X EDTATf}ee complete protease inhibitor (Boehringer Mannheim)) on ice for
‘ 30 minutes. The cell lysates are cleared by centrifugation at 30,000 g for 20 minutes at 4
10 °C, filtered through a 0.2 M filter and applied to a NiNTA™ column {Qiagen). Unbound
protein is removed with successive RIPA buffer washes (50 mM Tris pH 7.5, 150 mM
NaCl, 1% NP40, 1 mM EDTA, 0.25% sodium deoxycholate, 20 mM -mercaptoethanol),
lysis buffer washes and finally 1X kinase buffer (KB) washes (100 mM HEPES pH 7.5,
10 mM MnCl, 5 mM -mercaptoethanol). KDR protein is eluted in 1X KB containing a
15  linear gradient of 200 mM imidazole over 10 column volumes. The peak fractions (based
on a SDS-PAGE gel analysis) are combined, concentrated by Centricon" to ~1 mg/mlL.
and desalted over an HR26/10 desalting column (Amersham Pharmacia) in 1X KB. This
KDR prep is estimated to be ~40% pure with only KDR tyrosine kinase activity
detectable by anti-phosphotyrosine western analysis following the in vitro

20 autophosphorylation reaction.

B. KDR-CD In Vitro Autophosphorylation Kinase Assay.

Kinase reactions contain 1 ug total protein in 40 uL reaction volume containing

4% (v/v) DMSO final concentration, 1 uM ATP, 1 uCi/rxn 33P-ATP (from NEN) in 1X

25 KB A compound dilution series of 20 pM to 1.0 nM is added to the above reaction to
determine compound activity; test compound may be pre-incubated with KDR enzyme
for up to 30 minutes at 30 C prior to addition of the radiolabel. The radiolabeling

reaction is carried out at 30 "C for 20 minutes before adding 100 uL 25%TCA with 3 mM
ATP to stop the reaction, then precipitated with 50 pL 1 mg/ml. BSA. The quenched

30 reactions are transferred to MultiScreen 'M-FC plates (Millipore) and incubated for



nis 0-4 for OC(O)NHR6, NHC(O)CH2R6, NHC(O)NHR6 and n is 1-4 for C(O)NHR6 and C(S)NHRG;
and R6 is (a) unsubstituted tetrahydrobenzothiazolyl; or (b) phenyl, pyridinyl, pyrimidinyl, pyrazolyl,
thiazolyl, isothiazolyl, thiadiazolyl, isoxazolyl, all of which are optionally substituted with 1-3
substituents insEpzdentsyiselected from the group consisting of C;-C6 alkytopiisnadyesizistituted
with hydroxy, dimethylamino, pyrrolidinyl, piperidinyl, or morpholinyl, C2-C6 alkenyl optionally
substituted with dimethylaminocarbonyl, C1-C6 alkoxy, 146 trifluoromethyl, difluoromethoxy,
trifluoromethoxy, dimethylaminoethoxy, phenoxy, toé#3; halo, methylsulfonyl, dimethylamino,
diethylamino, cyano, C3-C6 cycloalkyl optionally substituted with hydroxy, methoxy, methoxyethoxy,
or methyl, 3,4- dimethylisoxazol-5-yl-aminosulfonyl, tetrahydropyranyl,

tetrahydropyrdriiaratieesissrRaracrec i rer burfidternor praohed RS moh3tunl IiBeFSAnylcarbonyl;
h ticall tahl It f.2. A ding to Clai herein R" i
or pharmaceu "é?b%t‘?e%cgﬁv %‘Er%@(ﬁ%g%%f%g éﬁzﬁcpr %@\:V%%‘e'édaa SRE %'ﬂ% xl%f %ﬁ%{g@c‘i' c‘{’ﬁfﬁg'ﬂla 'S

C(O)NHR6. 3% compound accor or erein R'ls pheny yl, Y ,Cor
pyridinyl all ofmibichea/BMbptivnaitesnhstiuted with: G BN BB & ReS@llahaniomaly substituted

with amino, p hﬁ inyl,.or 1-2 substituents independently selected frgm ;@e group
consisting of ég% gﬁg%)ﬁ%%%gwﬁﬁf&ﬁ%%ﬁ?% ??gg{%ﬁy% 8?5&?5‘51%3‘; ifd
-carbonyl§CHa)Dex4hF2Ri3c hdaddampouhdiGeceahlisspte lekaithah, Whersiii ¥aid compound is
2-{2-Fluoro-4-[7-(2-methwyl- pyridin-4-yvI)-imi dazo[ 1,2-alpyridin-3-vil-phenyl
-N-(3-trif|uoromethyrg§1\égr%§ S-%gé‘t%t?m & %ar%sﬁn rgfflé%gﬂ |c}§I rglggg%gﬁecggérsna%?goaﬁ%‘_ A compound
according to et pibeteinisalthedhagainliddsac(BendBepytiethiheovgage of at least two
yI)-2-[2-fIuoroggﬁgﬁgy&g@%fﬁh%@azo[l,2-a]pyridin-3-yl)-phenyl]-acetamide or pharmaceutically
acceptable salts thereof. 6. A pharmaceutical formulation comprising a compound according to any
one of clgims 1-5 in comblEBMwith a pharmaceutil%%ﬂ%eptable carrier, diluent, or solvate. 7. A
compound according to any.qne of claims 1 to 5 or a‘gharmaceutically acceptable salt or solvate
thereof for use as a medic aéent. 8. Use of a compouyyid of any one of claims 1-5 for the manufacture
of a medicament to

196 106
289 41
15 303 46

In Vivo BEfficacy in PC-3 Prostate Tumor Xenoprafis

Male SCID mice (Fox Chase, Taconic laboratories) are implanted s.c. in the rear

20 flank with 0.2 mL of a cell suspension prepared in serum-free media containing 5 x 10°
PC-3 human prostate adenocarcinoma cells (obtained from ATCC). Example 130 is
prepared as a suspension in 1%CMC/.25% Tween 80 and administered by oral gavage for
21 days beginning after tumors reach approximately 150-200 mg (volume calculated by I
x w? x 0.536 where I is the larger and w is the smaller of perpendicular diameters

25  determined by caliper measurement). Example 130 is administered twice daily (12 hours
apart) for the 15, 7.5, and 3.75 mg/kg doses while the 30 mg/kg dose is given once daily.
Groups consists of 8 mice each and one group receives 0.2 mL of the CMC/Tween
vehicle twice daily as a control. Statistical analysis is performed by two-way ANOVA
and all treatment groups are statistically different from the control group (p < 0.001) at

30  study termination:

Mean Tumor Volumes angd Std Frrors

1%CMC/.25%PS80, Ex 130,3.75



block angiogenesis. 147 9. Use of a compound of any one of claims 1-5 for the manufacture of a
medicament to treat susceptible neoplasms.
WO 2006/091671 PCY/US2006/006283

-144-

0.2 mL mg/kg

Day n  Mean SE  Signif. n Mean SE Signif.
55 8 715.3 123.3 Ctrl g 268.1 365 Hok
37 8 880.6 1534  Cul 8 3101 368 =

Ex 130, 15
Ex 130, 7.5 mg/kg mg/kg
, Mean
55 8 100.8 21.1 ek 6 67.7 169  kw
57 8 86.2 19 ok & 622 174 kb
Ex 130, 30 mg/kg
SE = Std Error
535 B 95.7 16.6 Aok ek p <= 0.001

57 8 86.8 17 ok **:0.001 <p<=0.01
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We Claim:
i. A compound of Formula (I):
RI
= /N
A
rY S
(CH,—R
(D

wherein:

R':is (a) 2-pyridonyl optionally substituted with—(CHa); . NR'R®; or

(b) phenyl, thienyl, thiazolyl, imidazolyl, pyrazolyl. triazoiyl, oxazolyl,
pyridinyl, N-oxo-pyridinyl, or pyrimidinyl, ali of which are optionally substituted with
~(CH2)4NRR?, C,-C; alkyl optionally substituted with amino, pyrrolidinyl. or
morpholinyl, or 1-2 substituents independently selected from the group consisting of
C,-C4 alkoxy, halo, (C-Cs alkyhsulfonyl, nitro, ~sulfonyl(CHa)euNR*R? , and
-carbonyl(CHa ) NRR®;
R* is hydrogen or (C1-Cs alkyl optionally substituted with hydroxy;
R’ is hydrogen or C1-Cs alkyl optionally substituted with hydroxy, trifluoromethyl, ot
pyrrolidinyt; or R7, R3= and the nitrogen to which they are attached form piperidinyl,
piperazinyl optionally substituted with C,-Cy alkyl, or morpholinyl;
R* is thiazolyl, pyridinyi, or phenvi optionally substituted with 1-3 substituents
selected from the group consisting of halo, amino, methyl, trifluoromethyl, and nitro;
R’ is C{OYNHR®, OC(O)NHR®, NHC(OYCH,R®, NHC(OYNHR?® or C(S)NHR®;
n is 0-4 for OC(ONHR®, NHC(O)YCH.R®, NHC(O)NHR® and n is 1-4 for C(O)NHR®
and C(SINHR®; and
R®is (a) unsubstituted tetrahydrobenzothiazolyl; or

(b) phenyl, pyridinyl, pyrimidinyi, pyrazolvl, thiazoiyl, isothiazolyl,
thiadiazolyl, isoxazolyl, all of which are optionally substituted with 1-3 substituents
independently selected from the group consisting of C;-Cy alkyl optionally substituted
with hydroxy, dimethylamino, pyrrolidinyi, piperidinyl, or morpholinyl, Co-Cq

alkeny! optionally substituted with dimethylaminocarbonyl, C,-Cg¢ alkoxy,
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trifluoromethyl, diffluoromethoxy, trifluoromethoxy, dimethylaminoethoxy, phenoxy,
tolyl, hale, methylsulfonyl, dimethylamino, diethylamine, cyano, Cs3-Cy cycloalkyl
optionally substituted with hydroxy, methoxy, methoxyethoxy, or methyi, 3,4-
dimethylisoxazol-3-yi-aminosulfonyl, tetrahydropyranyl,
tetrahydropyranylaminocarbonyl, Co-Cy alkylearbonyl, morpholinylearbonyl, and
piperazinylcarbonyl; or

pharmaceutically acceptable salts thereof.
A compound according to Claim 1 wherein R’ is C{OYNHR®,

A compound according to Claim 1 or 2 wherein R'is phenyl, thienyl, thiazolyl, or

pyridinyl all of which are optionally substituted with —(CH2)ouNR*R?, C,-Cs alky!

optionally substituted with amino, pyrrolidinyl, or morpholinyl, or 1-2 substituents
independently selected from the group consisting of C;-Cy4 alkoxy, halo, (C,-Cs

alkyl)sulfonyl, nitro, ~suffonyl(CH2)o.sNR'R’, and —carbony[(CHg)om4NR2R3.

A compound according to claim 1, wherein said compound is 2-{2-Fluoro-4-{7-(2-methyl-
pyridin-4-yl)-imidazo[1,2-a]pyridin-3-yl]-phenyl} -N-(3-trifluoromethyl-phenyl)-

acetamide or pharmaceutically acceptable salts thereof.

A compound according to claim 1, wherein said compound is N-(5-tert-Butyl-isoxazol-3-
yi)-2-f2-fluoro-4-(7-pyridin-2-yl-imidazofl,2-alpyridin-3-yl)-phenyl}-acetamide or

pharmaceutically acceptable salts thereof.

A pharmaceutical formulation comprising a compound according to any one of claims {-3

in combination with a pharmaceutically acceptable carrier, diluent, or solvate.

A compound according to any one of claims I to 5 or a pharmaceutically acceptable salt

or solvate thereof for use as a medicament.

Use of a compoﬁmd of any one of claims 1-5 for the manufacture of a medicament to

block angicgenesis.
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Use of a compound of any one of claims 1-5 for the manufacture of a medicament to

treat susceptible neoplasms.



