WO 2006/ 091671 PCT/ US2006/ 006283 -1 | M DAZO (1, 2- A) PYRI DI NE COVPOUNDS AS
VEGF- R2 | NHI Bl TORS BACKGROUND OF THE | NVENTI ON Unwant ed angi ogenesis is a
hal | mar k wb 28@voI@h di seases, such as retinopathies, 5PpIars2@sioss2ss
rheumatoid arthritis, age-related macul ar degeneration (AMD), and cancer
(solid tunors). (Folkman, Nature Med., 1, 27-31 (1995)). Because tunors
require a blood supply to survive, angiogenesis is a critical conponent
contributing to the cancer disease process (E. Ruoslahti, Nature Rev.
Cancer, 2, 83-90 (2002). The devel opnent of new agents for the inhibition
of angi ogenesis therefore represents a prom sing approach 10 for cancer
therapy (R Ker b&MItaad (L, 2Fd] RWREPLNENIONROENPR WS CGarer? , INBIBT@Rs 739 (2002).
Anot her possible benefit to inhibiting tunor angi ogenesis is that this
approach may lack the toxic side effects or dr%rem st ance-i nduci ng

properties of conventi oddCEGRABIR Odp Yy HE INYENTION =N, Endogenous
| nhi bit f I . S 65- 82,
Wiey. Liss 1 ngtWahGagfiadheesil 8on RRINGK o sEhHI RS LbE o REppPRRES oo

show? t 0pSme1asm,whbumatoid’arthlni&s,&@gir@l;@dimacuwr@egeﬁratﬁ)nQAﬂVﬂDp@ﬁd ednckhe growth
factor {e f‘ﬁ) r % ne k nase fam I% cal |l ed VEG-- R2 (vascul ar

endot hel ¥°81! Eﬁ"& (Fatkonsn, NawanMse-» 3, 258§ 61908 wPesauRbrmErs RgEEe 3 nser t
domai n rgees to MEFe, 33 &hibs lial
cells, binds lﬂ{%})e opsotentl? anlé):é%%emlkc éﬁgﬁlﬁs%gg?%ﬁh%@h% tﬁ@gdgqtgrg t he
subsequeﬁﬁe@e gmbssz(@ Rna&i@du&ahuaRtehr@mgphr ac 83-9a1(2@02).0The tsvelopmeancef | ul ar

ki nase a i S .ex direct inhibitjon of the kinase
acti vi tygk'{l{ Xéf@é:f vil/lhﬁnllblt}o &b |a{1£10ﬁer{eﬁ1é tﬁeér E3 TCBFPSERES 2 RFJPISHERBRI Ry en i n
the 1y estnesncef tt@@gQROKerb\{Eéﬂaxmﬂqﬁnr NMhr@Rea|Canc§aQC¢Z7 78e@e0sLh, 56,
3540- 3545 (1996)), as has been shown with nmutants of G-R2 which fail to
medi at e -Snefsl Passikieshenetit toAnhipiing (temer angiogenesis @ahiﬁélnls Repreastchyy Bk
1615-162 ef for cancer drug
ther apy. dse Yt eperers Sk PRI Ko Wbl S el o s ™" Rat ur e
Rev. Cande:motlﬂe,ra@/Z(Hu&’fﬁ?c(ll%ﬁﬁxZ JEndogenbus Lifflisik@s oEAngibgenecR TR HiekY, 7,

101- 111 2004%1) vvhigf é‘%at ed that VEG--R2 is expressed on bone
mar r ow defIVES SEeFiFS ‘?'?g&e o Hey-Lise 96 d@P®dr cel I's that can al so

contrg bute t oohber ARYrAGRNGsSs Fhidh %ﬁ?%dﬁrﬁ] S%Egéqggé ﬁ{voﬁ}érd ? rﬁglﬁ%lgleﬁ/ EGF R2

appears to 30 have no function in the a ond that
angi ogenpr@cesseua yinembef ofMEGErowth ffadtarsre bapbor tprosjmeskmiasé mmﬂ;e@mearvga@menem S by

the use IQ£ (vasc grugn%%theﬂgl gt%IO\EV nf%cttop ?ec\é\é%orz 0qé001?1110%71'113.SPIE{)rﬁU]%lng(SJGGJD(S)eOITG283 "2

domain receptor)). VEGF-R2, which is expressed primarily on endothelial cells, 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. (Millauer 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 (S. Rafii et al., Nature Rev. Cancer, 2, 826-835 (2002) and Y.
Shaked et al., Cancer Cell, 7, 101-111 (2004)) which demonstrated that VEGE-R2 is
expressed on bone marrow-derived circulating endothelial precursor cells 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 inhibiting the



ki nase activity of VEG--R2. For exanple, WPO International Publication No.
WO 97/34876 discloses certain cinnoline derivatives that are inhibitors of
VEG-- R2, wibi2edv/09867¢ t aught to be useful for the treat mercrafS2aicovease st ates
associ ated with abnormal angi ogenesi s and/ or increased vascul ar

perneabi lity including diabetes (hyperglycema), 5 psoriasis, rheumatoid
arthritis, Kaposi's sarcoma, haemangipnma, acute and chronic nephropathies,
atheroma, arterial restinosis, autoimune di seases, acute inflammtion,
ocul ar diseases with retinal vessel proliferation, and cancer. Further, WO

03/ 092595 pr ovi des LB ki , i di qunes, that i nhibit,
regul at ,nag%%?)ﬁgﬂy%ﬁéggat ?&o%?‘?{gh%i\ﬁggms{%%{é a![l Fgﬂg}gucti on. 10 There is
still aoneadys hieweysicertfincimbliscddrirativenthbi dre irhiltforpobVBGH-B2,ndges. The

present invention provides novel in't azo[ 1, 2-a yriéeg]itn I bCOFB%EndS t hat
i nhi bi t asgr@reiio bpaschildor the fispigeat pk@peass PRl REPOLA ‘?ﬁ’éh? "SHWEGE- R2
medi at ed_or ) i %ﬁm 4 Ak Bibeted (hypardl paésnihpr ms  of
cancer. g&%oﬁﬁ%ég%gwam%%ﬂl EN'I@;i?Dcljf{l@qlll'%gg%r%esen%e {(ny\%ngt 1 on p)(r)ovi des
conpungsoridsisheifeniaid artiitsoKepesis satomarhmmangibine, Rty and:chrame N 4 R\
(CH2)n R5 (1) 20 wherein: RL: is (a) 2-pyridonyl opti | hstituted
Wi t h- ( CHQB’@PENP&‘?Rsﬁ:theé‘?m%’b?)‘tegéb‘ﬁﬁqog’tsh?"ﬁﬂ\%@u’ﬁﬁﬂg@?fﬁsy P?“?%]%h&é%’?ﬁl@ﬁz
pyrazo .Y)lcu]]af Eif.sﬁzsgé ‘]}(Jlth & hlzpés),’él7prolHEfaiti@hmﬁ|d,caﬁb@X0‘ pyridinyl, or

0

I
pyrimdinyl, a which are optionally substituted with -(CH2)0 4NR2R3,
Cl-C6 al kyl ditthenaVOWP34IBST provisigs aprtain imidaec ! Byalppidiaylspmpoypdsygat

nmor phol i.ny|, or 1-2 sybsti nts _i.n d >ted fromthe group
consi st il%t"éfre 1?te(ﬁfld§?r%9<(§}%f§ﬁ&FBS,IH%%%?%G&%? al%?ﬁ%h?ﬁ%ﬁyl , nitro,

- suljhony| ( CH2QRANRARE neédthowetdt heryictGHANBIbANRIRDroWO 2066, 091671

PCT/ US2006/ 006283 -3 R2 is hydrogen or -Cl-C(‘G g}bk | ,Oﬁtl onal qu EL{bStI tuted
wi t h hydr oxy; Thepgeseat inyentiogaovescaevebinafpaal L .dy P%’rﬂéﬂl JORRBEGSitted with'

hydr oxy rinhibit 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 invention provides compounds of Formula I:

A compound of Formula (I):

R

@
20  wherein:
R': is (a) 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)0_4NR2R3, C,;-C alkyl optionally substituted with amino, pyrrolidinyl, or
25  morpholinyl, or 1-2 substituents independently selected from the group consisting of C;-
C, alkoxy, halo, (C;-Cg alkyl)sulfonyl, nitro, —sulfonyl(CH2)0_4NR2R3, and
_carbonyl(CHy)sNR?R?;



trifluoromethyl, or pyrrolidinyl; or R2, R3, and the nitrogen to which they
are attached form piperidinyl, piperazinyl optionally substituted with

Cl- C6 al kyb,20@voomarn phol inyl; 5 R4 is thiazolyl, pyridinpCr/useooploadzys
optionally substituted with 1-3 substituents selected fromthe group
consisting of halo, amno, nethyl, trifluoromethyl, and nitro; R5 is

C(O) NHR6, OC(O) NHR6, NHC(O) CH2R6, NHC(®O)NHR6 or C(S)NHR6; n is 0-4 for
OC(O) NHR6, NHC(O CH2R6, NHC(O NHR6 and n is 1-4 for C(ONHR6 and C(S) NHR6;
and 10 R6 is (a) unsubstituted tetrahydrobenzot hi azolyl; or (b) phenyl |,

pyridinyl, pyp?ingi i 89k [ az oI ! , thiadiazolyl,
i soxazol yI %i ﬁ]hgld%egﬁpg gzéop1 lbﬂﬁ%a% litutf: ?Vétg‘ 1 3 substituents
i ndependent I yR%ﬁI}@fdfd%dnfor@rnagfmﬂngpﬂ;mmﬂ?@ﬁlbﬁfftmt%w@th h%r(ﬁ@ al kyl optionally

substituted wth hydroxy, dinethylam no, pyrrolidinyl, piperidinyl, or
nor phol |W§]Iu°“{§?t]@§ o RarRidings; gk an&qu Qﬂegm%@&qnttammﬁwmare attached

di met hy | g npca Wy%er% gf?n t ohﬁlﬁy subtstlitlui] d%ﬁl?&e@ lﬁyl Ogﬁdrb'l?d’lﬂl%t hoxy,

trlfluoronethoxy oet hoxy, phenoxy,
met hyd sul f onyR’, lsdhlﬁmlbly Iparrdmgl odplmnlyybptmmaby smgsanned &&hG:Gs aypetimahiky |
ituted with met hox hoxyet hoxy, or methyl,

| |
3 - of ottt RaRT AL B8t Ghiskrkt Bbogio. ’F]SMWSP@WBW@W ehd nite;
tetrahydr opyrgﬁﬁgl@(mmm@r OONBINTIRZ l\@c@%@l—iﬁwl Nﬁ@? S or C%S)N

nmor phol i nyl car bonyl , erazi nyl carb aQn phar maceuti ca 9
accept abl e sat 8- ﬂﬁ@r@@fO)Nifg%G MH§@1CH2&/3NIMG)NHRP hed n py béifdes a et hod

of inhi bk Eﬁ{éﬁ conprising admnistering to a manmal in
need of S{JC) reg %PW |nhi biting amount of a conpound of
Form@a | or RS i@ﬁa}mabuttuteakdtmh?ﬁﬁsﬁzam&o 53l ér 25 thereof. The present

d

i nvention further :Pgw des a _net of bl ocki ng angi giene5| S conprising
admi ni stering to & waewdl, PyRdRgkgyeridindhpyeeelywEnezolylvisethiagolyi.nhi bi t i ng

amount o R4 QMZQQI BRI arghgﬁorﬁngw SUkd lly dg\ﬁ)%?{ﬁr egl e salt

t her eof . The ent vention urt es a ne ating
suscepti imﬂe)emé@n]mimtedaf@om rﬂleagmmpnmismungpf Csithallad npumfﬁal@ subgitdted a manmal

in need of h tr a VEGF 006/ 091671 PCT/ US2006/ 006283 -4 R2
i nhi bi t iKY g?‘r‘%ﬁ}rﬂ’ (ﬁ %E%WBBU RYFrQjp ‘I‘-‘ér PRFALRYlo pr mombeHAe eerlo @leny!
FeCeT bngh e, MBSOk MY 20,30 Mg, T 10
r heumat ofifluetonsthioxystrifkepuséthexys dingssimdaminoethoxy, 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;-Cg
20  alkylcarbonyl, morpholinylcarbonyl, and piperazinylcarbonyl; or
pharmaceutically acceptable salts thereof.
The present invention further provides a method of inhibiting VEGF-R2 in a
mammal comprising administering to a mammal in need of such treatment a VEGF-R2
inhibiting amount of a compound of Formula I or a pharmaceutically acceptable salt
25  thereof.
The present invention further provides a method of blocking angiogenesis
comprising administering to a 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 invention further provides a method of treating susceptible neoplasr;ls

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



5 haemangi oma, acute and chroni ¢ nephropat hies, atheronma, arterial
restinosis, autoimmune diseases, acute inflammuation, and ocul ar di seases
with retiweal2oecemsei proliferation in a mammal conpri si RGTASR006/0842683 1 Ng t O
a manmal in need of such treatnment a VEGF-R2 inhibiting anmount of a
conpound of Forrmula | or a pharmaceutically acceptable salt thereof. 10 The
present invention also provides a phagmaceutical fornulation conprising a
conpound of Forrmula | or a pharmaceutically acceptable salt thereof and one
or nore pharmaceutically acceptable excipients. This invention also

provi des, 4 he..use of a _conmpound of [Formu | or a har naceut i cal
accepta Zfal o gjllttm% ?’{8?%1‘0?13 8?@%@%#&@8@@5 a&fhagn?f%}iﬁ%% fepfag) © ?%te 15
i nhi bi titpgrestf VEG--R2. The present invention also provides the use of a

conpound of Fornmula | or a pharmaceutically acceptable salt thereof for
t he manuf act Uthe Regscat imventoargsatproydes darthodmyitisaidrtes nembertod diseessent

i nventi l. L Q\J - u . ! .k ), a 20
ohar mac oot TR En b BERLRaL B B GRIRA e i TOA Rleoila 2
medi Santatmbwgioinhgacutd &l dieotic adphsepmdaed, bitletorne apbas restindkie, pr esent

invention al so provides the use of a conpound of Fornula | or a
phar mac &HREMNG dieassst aeyfednilammation ppd poplar diseasesyrbretmalyessds a

medi caneﬁ%nwipmarﬂarnﬁﬁsmﬂ@ﬁ% %dmﬂpc@fmgto ShR6RAsE ié{u]@efdeo% s3§] ected from
T 25 peré

t he group consisting o | ycem a, psoriasis, rheumatord arthritis,
Kaposi ' drestinend e EGERZnYibadireg, anzmmt ef a andpeindafiformelHroopat hi es, at her onm,

arterial ,restinosis, autaqi di seases, acute inflammation, and ocul ar
di seased ITHoP R e é@”é‘ienfgﬂt;tﬁ%rra? eration. DETAILED DESCRI PTI ON OF THE

| NVENTI ON 30 THRepre®neidbnttdheloGRbyvitey MphaaRdedtitat AembRiSMLARpAkRY S have

t hei r usual meani ngs. For exanple, the term"Cl -C6 al kyl" includes

st r ai ghtcogtparrd afhbomsrunt fetiPhaon2auELIY S EP PO SUSHE0BS 006 2830r merea| kyl s and

i ncl ude l....: €HRY, ..l sopropyl, butyl, isobutyl, sec-butyl,
tert - butyl, &fg%%§$7kfgg%g§¥%?@£§%d hexyl noieties. The term " C2-C6

al kenyl " i nclTidemvehtiai ghd prohientheane obs amebeshddifkionanr Igraups and i ncl ude
et hyl enyl , prop%(l enyl, i sopropxl egg/l , . butyl enyl, isobutyl engol ,

sec- but yAbaHpIcettieally-asaenfatie salt therept fpr thmanyfacipe afy rasjsamens iprghhexy| enyl
moi gtsi eSphibntEVEGERE cycl oal kyl " i ncl udes cycl opropyl, cyclobutyl,

cycl opentyl, and cyc 0 exyl noieties. The term"Cl -C6 al koxy" includes

met hoxy, The present invention also provides the use of a compound of Formula I or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament to block
angiogenesis.

The present invention also provides the use of a compound of Formula I or a

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

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

25  hyperglycemia, psoriasis, theumatoid arthritis, Kaposi's sarcoma, haemangioma, acute

and chronic nephropathies, atheroma, arterial restinosis, autoimmune diseases, acute

inflammation, and ocular diseases with retinal vessel proliferation.

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

meanings. For example, the term “C;-Cs alkyl” includes straight chain and branched



et hoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy,
pent oxy, isopentoxy, and hexoxy. The term "halo" is taken to nmean chloro,
brono, fIlwonroge/mi671i odo. The term " (Cl-C6 al kyl) sul f onylPCTItS200al086288 0 nmean
a sulfonyl group substituted 10 with a Cl-C6 alkyl group. The term
"manmal " is taken to nean any of various warm bl ooded vertebrate aninmals
of the class Mammalia, nost preferabl ys.humans, characterized by a covering
of hair on the skin and, in the fermale, m|lk-producing manmary gl ands for
nourishing the young. 15 The term "susceptible neoplasnm is defined to be
a neopl hat . d nd p VEG R2 for,its survival, growth, or

net aslto agﬁg}lg \?\ﬁ‘i5 {1 il elm%]?ﬁt %Bylc BiPB&h e Ocﬂyl’lj—%lf%fls%b‘ﬂtyla?eé'lﬂ’églf BI-B4Kh bi t or s
of VEGF-fRaityl, 86pdnayi Narel i §BBolfies OTROMARNSCALS aHJeﬁ%le ik@ehes hgighOldgi Ng
par agr aphs descri be such preferred classes. 20 a) R is pyridinyl; b)

i s pyri dinsbragghed alkylere grayppynd dickde-eftyleny), prapilenydusenropyiewd, pyri di nyl ; e)

1S SO BN Bl S e SRR SRR R L 9
RL i $ t hieayledylinpietipy. Rie dofin t0i-€)-cJelphliyl”IAclidesiyclo rogbﬁ' [ayc%lbbdt)yl, Rl is
met hyl _sul f ?nykﬁ%enél , 1V\]%l) %20%/, 0‘916{111e fCT/HR‘?_ZC?GO%‘gq% 28 ?n ng R4 is
phenyl ; QFIIRENGYS Q[ 5EE PRV EOERy Lhe tegn LU0 piedipfes Mehoxd i s
gf‘:c FLSPEESE%}!H% P;ﬁ)ﬁ&){yﬂéloﬂrépcg(y?mtgﬂiﬁqm}ﬂx&, serc)bu%k}j, ?ertf-lglﬂ&g}p, %@%x&, s) Rdis
isopentoxy, and hexoxy. The term “halo” is taken to mean chloro, bromo, fluoro, or
iodo. The term “(C;-Cs alkyl)sulfonyl” is taken to mean a sulfonyl group substituted
10  with a C,-Cg 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-R2 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) Rlis pyridinyl;
b) R'is pyridin-2-yl;
¢) Rlis pyridin-4-yl;
d) R!is substituted pyridinyl;
e) R! is substituted pyridin-2-yl;
25 f) R!is substituted pyridin-4-yl;
g) R'is pyridinyl substituted with 2-morpholinylpropyl;
h) R'is thienyl;
1) R'is thien-2-yl;
i) R'isthien-3-yl;
30 k) R'is phenyl;
) Rlis methylsulfonylphenyl;



t) nisO; u) nis 1; 10 v) RS is NHC(ONHRG6; W) R5 is C(ONHRG;, x) R6 is
substituted pyrazolyl; y) R6 is pyrazolyl substituted with Cl1-C6 al kyl; 2z)
R6 i s 5-twotedumyd7ipyrazol -3-yl; 15 aa) R6 i s substitut edTaiseswglope28bb) R6
is trifluoronethylphenyl; cc) R6 is mtrifluoronethylphenyl; dd) R6 is
substituted thiadiazolyl; ee) R6 is thiadiazolyl substituted with Cl1-C6
alkyl; 20 ff) R6 is 5-tert-butyl-thigliazol-2-yl; gg) R6 is substituted

i soxazolyl; hh) R6 is isoxazolyl substitued with C-C6 alkyl; 1ii) R6 is
5-tert-butyl-isoxazol-3-yl; jj) R6 is 3-tert-butyl-isoxazol-5-yl; 25 kk)
R6 is substit t IyI 11) R6 is thiazolyl substituted 1-2 tines with
Cl-C6 al kcyl; %%BE{%&%@ 5-tert-butyl-thiazol-2-yl; nn) R6 is

5-tert- butyI Ay rRS*nplmHsnmteﬁpﬂe thyl -thiazol-2-yl; 00) R6 is

4-met hyl - 5-i - pr | t hi azol -2-yl; 30 pp) R6 is

4-di met hyl am %r@yﬁ ?Qﬁle(’]i met hyI cycl opropyl )thiazol-2-yl; qg) R6 is
substituted pyy iy 06/ 091671 PCT/ US2006/ 006283 -7 rr) R6 is
4-tent-butyl - %’rr?%‘ggm?m&g thyl pyridin-2-yl; ss) R6is

4- trﬁfluoroneqhylpyﬁkﬂkmbﬂkmyl tt) RLis pyrldinyl, R4 is phenyl, nis 1

R5 i s CONHRG, Rﬁ {.I’I fl uoronet hyl phenyl; 5 uu) Rl is pyridinyl, R4
is fl uorophen?l A Eor?ph% 'is CONHR6, and R6 is 5-tert- butyl-thi adi
azol -2-yl; vvy) %lgﬁm%fd peyl . R4 is fluorophenyl, nis 1, R5 is CONHRS,

and R6 is 4-nethyl - |sopropyl -thiazol - 2-yl;
t) nisO;
u) nisl;
10 v) R’ is NHC(O)NHR’;

w) R’ is C(O)NHRS;
x) RCis substituted pyrazolyl, ‘
y) RC is pyrazolyl substituted with C,-Cs alkyl;
z) RCis S-tert-butyl-pyrazol-3-yl;
15 aa) R is substituted phenyl;
bb)R® is trifluoromethylphenyl;
cc) R%is m-trifluoromethylphenyl;
dd) R® is substituted thiadiazolyl,
ee) R%is thiadiazolyl substituted with C;-Cg alkyl;
20 ff) R® is 5-tert-butyl-thiadiazol-2-yl;
gg) R® is substituted isoxazolyl;
hh) R is isoxazolyl substitued with C;-Cg alkyl;
ii) R®is 5-tert-butyl-isoxazol-3-yl;
i) Reis 3-tert-butyl-isoxazol-5-yl;
25 kk) R® is substituted thiazolyl;
1) RCis thiazolyl substituted 1-2 times with C;-Cs alkyl;
mm) R®is 5-tert-butyl-thiazol-2-yl;
nn) R®is 5—tert—butyl—4-morpholin~4-y1ﬁlethyl—thiazol—z-yl;
00)R® is 4-methyl-5-i-propylthiazol-2-yl;
30 pp) R¢ is 4-dimethylaminomethyl-5-( I-methylcyclopropyl)thiazol-2-y1;
qq) R® is substituted pyridinyl;



ww) Rl is pyridinyl, R4 is fluorophenyl, nis 1, R5 is CONHR6, and R6 is
4-tert- 10 butyl-6-norpholinyl methyl pyridin-2-yl; xxX)RL is

2- ( 2- nor phol2besydops7opy! ) pyri din-4-yl, R4 is fluorophenyl PCm/tiS2005/004283 i S
CONHRG6, and R6 is 4-trifluoronethylpyridinyl; both enantioners and
racemate; yy) Rl is pyridinyl, R4 is fluorophenyl, nis 1, R5 is CONHRG,
and R6 is 4- 15 di met hyl am no- 5- net hyhcycl opropyl t hi azol -2-yl; zz) Rl is
pyridinyl, R4 is fluorophenyl, nis 1, R5 is CONHR6, and R6 is 4-

nmor phol i nyl met hyl -5-t-butyl -thiazol -2-yl; aaa) A conpound of Formula I

which is 2-[4-\(%s | - i m daza .pyri.din-3 -yl)-phenyl

N (3-trifl L;&F)gfée?%ﬁeﬂﬁﬁlgﬁgi ﬁ%@%@%ﬁﬁﬁ@%}dﬁ%—é;ﬂﬁ\ corrpoﬁngj gf Fgr]mjl a l
which is N (5s) BF s butifflorbheByltitineglynzol - 2-yl ) -
2-[2-fluoro-4-(75pyridin-4-yl-imdazo 5. p 6.

1, 2- a] pyri di f3Ry 19 pysicmxh R - ispbem mis: 1, Re de§ ONIRy npediRdissy Formula | which

is 2-[2-fluoro-4:d./+ hHn-4-yl imdazo[ 1,2-a]pyridin-3-yl)-phenyl]
-N-(5-1sopropyl f%ffilry?ét %/qhgitpﬁlen ;l’ol -2-yl)- acetam de; 25 ddd) A compound of
Formil a | whiwhRi ss pya{dinyl ekt isllbydphéaytpnps o) Rhis4ZONHRS, and RS is 5-tert-

yl met hyl - pyri di ik 2- I.%%%—f! uoro-4-(7-pyridin-4-yl-imdazo[
1, 2-a] pyridi n-3-u9'i%/h1 1 Iylz acetam de; eee) A conpound of Forrmula | which

is 2-(2-fluor 1R AA- -Ph § di 0% 4- ¥ syl dazo|
TS AR f(y}ﬁs ﬁ%ﬁ%hﬁsm@?ﬁg’@l,ﬂsﬁﬁmym,aﬁ‘le £ A ety
trifl uoromet hyl Spyeprepy-tRiagel)2-gleet ami de; WO 2006/ 091671 PCT/ US2006/ 006283
N?[ A ﬁ;{@ﬁfﬂ;‘kﬁg{s @%@‘_ﬂ, i{“'rirseﬁﬁ('g;‘ﬁ{g‘hénsyl, nis 1, R® is CONHR®, and R® is 4-tert-
cycligpr opyl ) - t hbagbb=rdoiphdlidimethklpyaenr-2-(;7- pyri di n-4-yl -imidazo [ 1, 2-

al] pyridin-3-yl)-phenyl ] -acetamde;, ggg) A conppound of Formula | which is
2-[2-f1 uor o- &R M1<%|Wrth}myl$>rwﬁl>@a§3w-4—th is fluorophenyl, nis 1, R’ is

e s LR
thienyl, thiazokaemats pyridinyl all of which are optionally substituted
R T T SR DI RIS 1O, o
fromsthe group @aRShHPhRD-9mctyI&GRlopropylthiazol-2-y1;
7Z) R'is pyridinyl, R*is fluorophenyl, nis 1, R’ is CONHRG, and R® is 4-
morpholinylmethyl-5-t-butyl-thiazol-2-y1;
aaa) A compound of Formula I which is 2-{4-(7-pyridin-4-yl-imidazo[1,2-
alpyridin-3-yl)-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-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide;
cce) A compound of Formula I which is 2-[2-fluoro-4-(7-pyridin-4-yl-
imidazo[1,2-a]pyridin-3-yl)-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-
ylmethyl-pyridin-2-y1)-2-{2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-
yl)-phenyl}-acetamide;

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

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



al koxy, halo, (Cl-C6 al kyl)sulfonyl, nitro, -sulfonyl(CH2)o _4NR-R3, and -
carbonyl (CH2) 0_4NR2R3; iii) A conpound of Caiml wherein Ris 4-pyridinyl
whi ch i s wptzoamaid7y substituted with -(CH2) 0_4NR2R3, CPcTaSadoephe283
optionally substituted with 15 am no, pyrrolidinyl, or norpholinyl, or 1-2
substituents independently selected fromthe group consisting of Cl1-C4

al koxy, halo, (Cl-C6 alkyl)sulfonyl,gnitro, -sulfonyl (CH2)0.4NR2R3, and
-carbonyl (CH2) 0_4NR2R3; and R6 is phenyl, pyridinyl, pyrimdinyl,
pyrazolyl, thiazolyl, isothiazolyl, thiadiazolyl, isoxazolyl, all of which

are optionall bstitut it -3.20 | ] | ect ed
from rhe g ot Suremiiet shireta byhidhds N PENR T BEBREST L My BE, et @
hydroxy, di met hylcaspdiai)-Rydzonbiyi-nyt-fluofd-PET-poidivt4-yleimidaeaphot i nyl , C2- C6

al kenyl optional’ly substituted with dinethylam nocarbonyl, Cl-C6 al koxy,
trifl uoronet hyl alpgiidintloyombemdkpcetamidps | uor onet hoxy, di met hyl ani noet hoxy,

phenoxy, tolyl,, halo, 25 net . di. et .07 et kam no,
cyano, C3-C6 gé% oal ﬁ;ﬁompgﬁfl‘?élﬁg%ﬁ%g%@ﬁ tlg?igxl\l}l\?%ghmmg ggf;/lw kgt hoxy,

met hgxyet hoxy, ®hidsRihyelal yrajiﬂ-sdjm@lhémll]'klﬁqsambu@lJﬂkmarrmnblsﬂhﬂmnshlyl-
tetrahydropyranyl, tetrahydropyranyl am nocarbonyl, C2-C6 al kyl carbonyl ,
mor phol i nyl car b@WOl-Z'Yéh@e§1WQ?§azi nyl carbonyl; 30 jjj) A conpound of Caim

1 wherein R i$;2- pyLdl G | i 1SHRAYI, ARy VGt h
(G o anmerin b A g R 6 091671
PCT/ US2006/ 00628@idin§l AinbfhehiclpyreraptivvalhyydubstisntedoyiphdCGHaydsNEo R, 1012Cs

2 oxy, hal o, (AR EEueRely pySEREEhYTN o sy RiRHD PRSI bMRR RS, ana
ot a0l y | LB b oty a1 o oF why ch aues opti onal |
substi t ut eé Wi t hlkoxg mlmici—ﬂaeﬂwgsmlmbéﬁé@n%qlgongléF‘ébioeﬁRf2§3 r"f‘ig%ihe gr oﬁp
Gi ot hyl an no, BYPPBIGHAY R per | i myl - or mor phol i nyl .+ G B al kenyl
L ot oot h ey £ L7 ot armt oy gt et bvE e noat hox
phenoxy, tolyl, ’sh@ti@}temthw(gﬂp%@ﬂﬁg , C1-Cs aﬁ%/tl optigrially Sug-s%ltl%d W% Y
15 amino, pyrrolidinyl, or morpholinyl, or 1-2 substituents independently
selected from the group consisting of C;-C4 alkoxy, halo, (C1-Cs
alkyl)sulfonyl, nitro, -sulfonyl(CH,)o.sNR’R>, and ~carbonyl(CH,)o4NR*R?;
and R® is phenyl, pyridinyl, 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;-Ce alkyl
optionally substituted with hydroxy, dimethylamino, pyrrolidinyl,
piperidinyl, or morpholinyl, C,-Cs alkenyl optionally substituted with
dimethylaminocarbonyl, C;-Cs alkoxy, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, dimethylaminoethoxy, phenoxy, tolyl, halo,
25 methylsulfonyl, dimethylamino, diethylamino, cyano, Cs-Cs cycloalkyl
optionally substituted with hydroxy, methoxy, methoxyethoxy, or methyl,
3,4-dimethylisoxazol-5-yl-aminosulfonyl, tetrahydropyranyl,
tetrahydropyranylaminocarbonyl, C-Cs alkylcarbonyl, morpholinylcarbonyl,
and piperazinylcarbonyl;
30 in A compound of Claim 1 wherein R'is 2-pyridinyl which is optionally
substituted with —(CH2)0_4NR2R3, C;-Cg alkyl optionally substituted with



di met hyl am no, di et hyl am no, cyano, C3-C6 cycl oal kyl optionally
substituted with hydroxy, nethoxy, nethoxyethoxy, or nethyl, 3, 4-

di met hyl iwoxaemaioi@1yl - am nosul fonyl , tetrahydropyranyl, PC$/US2006/006283

t et rahydr opyranyl am nocar bonyl, C2-C6 al kyl carbonyl, norpholinyl carbonyl,
and pi perazi nyl carbonyl. kkk) A conpound of Caim1l wherein Ris phenyl
which is optionally substituted withg:(CH2)0_4NR2R3, C1-C6 al kyl
optionally substituted with am no, pyrrolldlnyl or norpholinyl, or 1-2
substituents independently 20 selected fromthe group conS|st|ng of Cl-C4

al koxy, halo, (Cl-C& alk on fon 0 4NR2R3, and
-car )t%nyl (CHZ)(() AREDRITIO, ﬂ’&‘y}?ﬁé’ FQS/OFBIP‘FQW Or;.l)yoﬁ ¥nt %}%)8‘2@691

thiazolyl, isothi %%I%Eﬁéh’ﬁorﬁﬁie b@;?&in\é sthBfCF—@%ﬁH(@ky'hal@'(t @f, which are
optionally substituted wth 1- substituents | gdependent 'y del ected from

the group consi st |ahlgfl)§ﬁlf@1ylﬂﬁtr25—salfmwl((ﬁﬁi)a SRR yan@ubstl tuted with hydroxy,

opt ondl 1y Subst ) CRER o AR BT GLRY sl o SR iicony,

trifkuoromethyl, didthidosionetii@xyolyl, b isbk4201y0 Bt dTaxich Qﬂeraphbyélwﬂ noet hoxy,
phenoxy, tolyl, halo, nethylsul fonyl di met hyl am no, . di et hyl am no, cyano,

C3- 06 cycl oal kyl 3ubgisiedmain I3 subsitaants iadensndentivsalested frarethecstgup

et rahyar opy! anyl 08 Db DT Mot BPBR Bicspyn AfyaR. Tonvt

t et rahydropyranyl adﬁnem@&mbﬁmypyrr@i?dlﬁ:ﬁ pipkiydiaglr bompipholinpl, phalsiatkengiar bonyl
and pi perazi nyl carbonyl und Q ereipn Riis thienyl or

thi azol yl which i <Ptgplf yosr\‘%’ﬁ%‘yteéiu‘ﬁ’é}t @ﬁalwnpﬁarg]?‘@fll’vﬁtr Rg O -C6 al kyl

optiggnal Iy 5 substifiuethottehi NaiAllbR, twgreﬂﬂu@!fd?ﬂémgf mor phol i nyl, or 1-2
substituents independently sel ect ec? m the group "¢onsi sting of Cl-C4

al koxy, hal o, (C1d1mthaldnyhg>@h¢)t3ombmxm tohyd, hal(sumtbyiyml(@ﬂ) 0 4ANR2R3 , and -

S e e RO Py BRI ey LBk S8R s ona 1y 10
substituted with laBstabiedtwitigftsx, ReERSIILBLYy&RSBC b theltiy®m,4-he group

consisting of Cl-C6 al kyl optionally substituted with hydroxy,
di met hyl ami no, pyr#ieihgtipgrazolpdyepmeniasylifonydr tetrehyhopyragy,, C2- C6 al kenyl

15 ‘ tetrahydropyranylaminocarbonyl, C»-Cg alkylcarbonyl,

morpholinylcarbonyl, and piperazinylcarbonyl.
kkk) A compound of Claim 1 wherein R'is phenyl which is optjonally

substituted with —(CHy)p4NR’R?, C;-Cs alkyl optionally substituted with
amino, pyrrolidinyl, or morpholinyl, or 1-2 substituents independently

20 selected from the group consisting of C;-C4 alkoxy, halo, (C;-Cg
alkyDsulfonyl, nitro, —sulfonyl(CH2)<).4NR2R3 , and -carbonyl(CHby)y.
ANR’R?; and R® is phenyl, pyridinyl, pyrazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, or isoxazolyl, all of which are optionally substituted with 1-3
substituents independently selected from the group consisting of C;-Cs

25 alkyl optionally substituted with hydroxy, dimethylamino, pyrrolidinyl,
piperidinyl, or morpholinyl, C>-Cs alkenyl optionally substituted with
dimethylaminocarbonyl, C;-Cs alkoxy, trifluoromethyl, difluoromethoxy,
triflnoromethoxy, dimethylaminoethoxy, phenoxy, tolyl, halo,
methylsulfonyl, dimethylamino, diethylamino, cyano, C3-Cg cycloalkyl

30 optionally substituted with hydroxy, methoxy, methoxyethoxy, or methyl,
3,4-dimethylisoxazol-5-yl-aminosulfonyl, tetrahydropyranyl,



optionally substituted with dinethylam nocarbonyl, Cl-C6 al koxy,
trifluoronethyl, difluoromethoxy, trifluoronmethoxy, 15 di nethyl am noet hoxy,
phenoxy, wolzée/oonaio, net hyl sul fonyl, dinmethyl am no, diperhisk@aione2s3 cyano,
C3-C6 cycl oal kyl optionally substituted with hydroxy, nethoxy,
met hoxyet hoxy, or nethyl, 3,4- dinethylisoxazol-5-yl-am nosul fonyl,
tetrahydropyranyl, tet rahydropyranyl %1 nocar bonyl, C2-C6 al kyl carbonyl, 20
nor phol i nyl carbonyl, and pi perazi nyl carbonyl; nmm) A conpound of Claim1l
wherein Ris 3-pyri di nyl Whl ch is optionally substituted with

- (CH2) 0_4NR2R3, Cl%?:r optional |y substituted with am no,
pyrrolidinyl, or pheenwr Yy gpinpearbanpi-Coalkylcaihoarhendent |y sel ect ed

fromthe group Conﬁbﬁﬁlbﬁ%g%@ylcﬁq@ﬂl E g/} %ﬁ%l( Cl-C6 25 al kyl)sul fonyl,

nitro, -sulfonyl (CH2)0 4 ANR2R3; and R6 is
phenyl , thiazidlyl, i fotdmpamidydf Clsihi hdhezol Rlis tm;enyummmylywmclaisl of which

are optionally substl t ut ed 3 s@ pendent|y sel ected
fromthe group condi"p u‘:% ‘#%l@iecéélﬂér 5%%%%1&9 b%li’tiocnﬁ]t%d with
hydraxy, di met hyl aggba@uteRW iAo rrolRiiBET bk hl 1&01@9&5%994 hiyl, C2-C6
al kenyl optionally substituted w twﬁol rlr@? hyl a(gnl?n%g%i’bony Cl- 86 al koxy,

trifluoromethyl, dirfl¢psodentst Wﬁﬁd fW.DleQQQC&BIEUF?@'ﬁf USZQ@H%O@@H@% -11

trifluoronet hoxy, i OXY | o

met hyl sul f onyl , @ét *W“?a i’%ltrﬁyTSg 3%@%&% BE cycl oal kyl
optionally substl tm&dlyW@LQ)JMZQXyandeétthM}yl oKy ahhexyl, or nethyl,
3, 4-di net hyl i soxazol - 5-yl -am nosul fonyl, tet rahydropg/ranyl

t et r ahydr opyr any| afPtHEEakbdhipriazelyl, opisaraapld salbefyhic a??dirpéll@@ii?lbhyl car bonyl ,
e e o BN 14 SOSRRUE O N gt 2
salts; oo0) A corrmmsmsltmg ofFO1-fylakkyl optitinahy islﬂass&jtc&tWEH hiydioryt he group
consi sting of d HBr salts; a A co d of Formula | which
is a succinate sal efh[y W, IB?!“B#\%BY% P’@B’gﬁ)?‘%i]af’l FRE LV CC1C&§§‘E?§Y]rray be
conbined to form Wﬂohhl%nﬁlbstlﬂﬁ&f RIth 8En@hA8SERcarbonyl, C;-Cs alkoxy,
trifluoromethyl, difluoromethoxy, 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,-Cg alkylcarbonyl,
20 morpholinylcarbonyl, and piperazinylcarbonyl;
mmm) A compound of Claim 1 wherein R'is 3-pyridinyl which is optionally
substituted with -(CH2)0_4NR2R3 , C1-Cg alkyl optionally substituted with
amino, pyrrolidinyl, or morpholinyl, or 1-2 substituents independently
selected from the group consisting of C;-C4 alkoxy, halo, (C4-Cg
25 alkyl)sulfonyl, nitro, -sulfonyl(CHy)o4NR’R?, and -carbonyl(CHy),.
JMNRZR?; and R® 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, difluoromethoxy,



15 Anot her preferred class of the present invention is conpounds of Formula

I[1: R NN4O R(CH2)nINIl ~NR6 HH (11) wherein: Rl: is (a)
2- pyri donyb 20@ta90stal | y substituted with-(CH2)1. 4ANR2R3; ecTtaB2qiepoqaienyl ,
thienyl, thiazolyl, imdazolyl, pyrazolyl, triazolyl, oxazolyl, pyridinyl,

N-oxo-pyridinyl, or pyrimdinyl, all of which are optionally substituted
with - (CH2) 0_4NR2R3, C1-C6 al kyl optienally substituted with am no,
pyrrolidinyl, or norpholinyl, or 1-2 substituents independently sel ected
fromthe group consisting of Cl- C4 al koxy, halo, (Cl-C6 al kyl)sulfonyl,

nitro, -sulfonyl ( 0 4NI?R3, and éS - carbonyl (CH2) 0. ANR2R3; R2 is
hydr ogen or Cl- m%@%_‘?’%é@%}h EBSIEthH R PR ek 82Y; WO 2006/ 091671
PCT/ US2006/ 006283 métqiglsﬁﬁoﬁ}g, @M{gﬁggﬁﬁ-n&r i%ﬁﬁ}iﬁé’y5%@3i%wgiﬁél@ﬁb“ ituted

with hydroxy, trifluoromethyl, or pyrroli e
ni trogen to which optepally subatituseshedh hjdory,phgboidineyox ypihpey,as inmghy!l,

ovri Ginyl ) or phenyt BB RSRAISTRE Fear ol B vent s &

sel ested from the gaaupRIr&ARel BihR8c2bohal 0,-caRikpRarbeBNY! , trifluoromethyl,
and nitro; and R6 is (a(jgp%ﬁnsyﬁbstitut elgat eztrghygrgrbengot hi azolyl; or (b)

phenyl , pyri di nyl , mgsphplingrahenylpandapipgrgzinyleswbardl yl , i sot hi azol yl ,

t hi adi azol yl,_jisoxaz I kCh.ar.e tionally substituted with 1-3
substituents “‘?“ﬁde%‘e%&%‘ln%“@ Oi }e?&tené‘;{%& i #%nl\sts'% Ct&‘?@‘ﬁﬁ’ té%%%‘?ué’tcioﬂﬂstbqg ‘\gl- C6
al kyl optionally sHOSHGQLeshctdaw, Liathueh, axyHBdisaes: hyl am no, pyrrolidinyl,
pi peridinyl, or norpholinyl, C2-C6 alkenyl optionally substituted with
di net hyl ani no%%?r)bon&cs)m@?u ofiawa Wﬂ4 iussastask g the gropp aenstsiiagiodxy

t ri filguor omet hoxy, ﬁbp@ﬁdﬁb@g&lgogﬁdmxy, phenoxy, tolyl, halo,
met hyl sul fonyl, di met hyl'am no, " di et hyl ami no, cyano, C3-C6 cycl oal kyl

optional ly spiti tAutasaponint lof Fydnaz §f whikt ih@xyccinet badxyet hoxy, or met hyl,
3, 4-di nmet hyl i soxazol -5 15 yl -am nosul fonyl, tetrahydropyranyl,
t et r ahydr opyr anyl am nocar bonyl , C2-C6

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

preferred classes.

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

=N =N
h Nﬁ>
R O“
(CH);—N 6

N—R
H H

Rl

ey
wherein:
R is (a) 2-pyridonyl optionally substituted with—(CH,)1.4NR*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)0sNR’R?, C;-Cg alkyl optionally substituted with amino, pyrrolidinyl, or
morpholinyl, or 1-2 substituents independently selected from the group consisting of C;-
C4 alkoxy, halo, (C;-Cg alkyl)sulfonyl, nitro, —sulfonyl(CH2)0_4NR2R3, and
25 -carbonyl(CH,)o.sNR’R?;
R%is hydrogen or C;-Cg alkyl optionally substituted with hydroxy;



al kyl car bonyl , norpholinyl carbonyl, and pi perazi nyl carbonyl; or

phar maceutically acceptable salts thereof. Another preferred class of the
present iwoentdmomn7is conpounds of Formula I11: RL N N RET@S240G1029283 N R6
H 20 (Il1l) wherein: Rl: is (a) 2-pyridonyl optionally substituted

wi th-(CH2) 1. 4NR2R3; or (b) phenyl, thienyl, thiazolyl, imdazolyl,
pyrazolyl, triazolyl, oxazolyl, pyridgihnyl, N oxo-pyridinyl, or
pyrimdinyl, all of which are optionally substituted with - 25

(CH2) 0_4NR2R3, Cl1-C6 al kyl optionally substituted with am no, pyrrolidinyl,

1 210! ks P AL PSR G 8 o e oo
-sul fony tﬁ%@dﬂ%@yn@mnmrﬁ@@ @094 Wé%%%n@ﬁﬁg éf ﬁ)‘g g %%sat%ifl llq'é;f

-car bonyl (CH2) 0_4 3; R2 i's hydrogen or - tron
subst i t uf@® RipeddinyldpipripzinyRaptionaly srtstartedwitc T, €8; it kydr m@pholivall) y

bstituted Wbk cdrifl t hyl ) l'i.dinyl; or R2, R3, d
The it rogen Ro N ROl o5 PREBR B R ER MY sitshbeptzi nyl
opt i ofal bglecetbSbintthié eebupicbhsi§ilg @ halok ¥nind? I PR lethyl Bhdimdtrd M@z ol vl

pyridinyl, or_phenyl optional lé substituted wth 1-3 substituents selected
fromthe grouP &0isivesibsgiused whphydrehenpethiaselyhyor, trifl uoromet hyl, and

nitro; and R6 is ubst.i 1 et.r t hi.azol yl: or (b henyl
vt dimyl - pyri (R e B0k oL AT R A BeitygoB 6 PO
t hi adi aztliadigzold gisazaabiyl, alladflwhiéh abioptiomd s sapttitorallith sebsbstitudngd Wi th 1-3
substi tuer&t S di n(ije nde ‘{’il I§el ected fromthe group consisting of Cl-C6
al kyl opti“GRAF! %%g%q?c{] ‘P’éd ¢ gierm cosatinRyef CarGreallg oationmdly sghstiteteildi nyl

i perd di fyth.h i j =GB;al K o ' A it with
G ot byl o o Bors g, G A PR s ok A Botingt PR s 8oy
trifl uor epianabx yubsgituied with dimetbpammogarbongh 643G dilalxy) triflvatonetd{d,

e e L S sy TR B o2 2ty
3, 4- di metdeyhlylsstfsayloHinethylamino, diethylamino, cyano, C3-Cg cycloalkyl optionally
substituted with hydroxy, methoxy, methoxyethoxy, or methyl, 3,4-dimethylisoxazol-5-
15 yl-aminosulfonyl, tetrahydropyranyl, tetrahydropyranylaminocarbonyl, C,-Cg
alkylcarbonyl, morpholinylcarbonyl, and piperazinylcarbonyl; or
pharmaceutically acceptable salts thereof.

Another preferred class of the present invention is compounds of Formula I1I:

2

D Q
R&
\(CH)

n" N—R
H

6

20 (11L)
wherein:
R':is (a) 2-pyridonyl optionally substituted with—(CH;,);.sNR’R®; or
(b) phenyl, thienyl, thiazolyl, imidazolyl, pyrazolyl, triazolyl, oxazolyl,
pyridinyl, N-oxo-pyridinyl, or pyrimidinyl, all of which are optionally substituted with —
25  (CH2)04NRZR®, C1-Cg alkyl 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(CH2)0-4NR2R3, and



yl -am nosul fonyl , tetrahydropyranyl, tetrahydropyranyl am nocarbonyl, C2-C6

al kyl car bonyl , nor phol i nyl carbonyl, and pi perazi nyl carbonyl; or

phar macewocaddopi@ecept abl e salts thereof. 20 Anot her emrbodiSewaioaist he

present invention is a conpound of Formula (I1V): RL NN4 (CH -R5 Rv7

(I'V) wherein: R : is (a) 2-pyridonyl optionally substituted with Cl1-C6

al kyl or -(CH2)1.4NR2R3; 25 or WO 2006/ 091671 PCT/ US2006/ 006283 -14 (b)

phenyl, thienyl, thiazolyl, thiadiazolyl, imdazolyl, pyrazolyl, triazolyl,

tetrazol yl, oxazol yl, isoxazolyl, pyridinyl, or pyrimdinyl, all of which

may be optional sugsé?itut ed with -(CH2)0_4NR2R3 or 1-2 substituents

i ndepend@mbcprwl yomthe group consisting of Cl1-C6 al kyl, CL-C4

al koxy, hal o,,2an Co f o] 4NR2R3 or

- carbon vyl ( %H%(f\l%% @1 @Zlgl 21‘{%{%%9%(1 esnlr%gt;lﬁ%f \%GW%&I‘EB@ R3 is hydrogen,

Cl-C6 al kyI Qﬁtls Bydbbeh sbsCi hlﬂs[y]em:ptmnalhy pgblsmmtaddvmyhydrpxperl d| nyI

pi perazin optionally substltut@ mth Cl-C4 a or R2

and R3 ttaﬁ@@fomw&t%@wﬁm@ﬁﬂ RERpi r‘Hﬁ]ethe PisragRR Lon%{“ﬁg&eé’raée ed form a

pyrr b wetd00ahlkyl, SRS hblih d with
qrb btpeﬂh@gf EﬂdF loworpe}llg%glﬁ%g%l yl, t |€n %11 I’Itpdl nyslf1 or phenyl

opt| onal | y sudfs ittiaodyl, ﬁyrﬂimylnmsphmyll‘pptﬂ@aalb’ SL}bS'ilfsltﬁ’@-WIlfh F?@ SUBStEIRYNHRG,

O NHR6, NH R6: .15
gﬁl(os% it USFEHEQVI%# %_{fgr%%%%s’tsﬁ%nfc’iharlﬂaag?}g%cfgatp Pyt r;ﬁgﬁ? etﬁ?lt %1 ?&(;%kl!toyhgn%r oup
consi sting ofghaly, nishb&furbdttahyGbb&kotlikaiyl; ocyano, di met hyl ami no,

di fl uoronet hoxy, trifluoronethyl, trifl uoromnmethoxy t hgébsul fonyl ,
di met hyl i soxazol yb)k ghéofapy@dinylaarimestinepyrezoly y?hil%ogg’l iseipezehl iy

SUbsly ¢ U b L TR e BYEGHARY ¥hooRBHEPRRA 1S SRRk ed Wi th

independently selected from the group consisting of C;-Cs alkyl optionally substituted

with hydroxy, dimethylamino, pyrrolidinyl, piperidinyl, or morpholinyl, C,-Cs alkenyl
optionally substituted with dimethylaminocarbonyl, C1-Cg alkoxy, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, dimethylaminoethoxy, phenoxy, tolyl, halo,

15 methylsulfonyl, dimethylamino, diethylamino, cyano, Cs-Cs cycloalkyl optionally
substituted with hydroxy, methoxy, methoxyethoxy, or methyl, 3 ,4-dimethylisoxazol-5-
yl-aminosulfonyl, tetrahydropyranyl, tetrahydropyranylaminocarbonyl, C»-Cs
alkylcarbonyl, morpholinylcarbonyl, and piperazinylcarbonyl; or
pharmaceutically acceptable salts thereof.

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

R* NN
N7
R$ (CH)—R’
R7
av)
wherein:
R': is (a) 2-pyridonyl optionally substituted with C;-Ce alkyl or —(CH2)1-4NR2R3;

25 or



20 selected fromthe group consisting of tolyl and Cl1-C6 al kyl that is
optionally substituted wth hydroxy, piperidinyl, pyrrolidinyl, or

nor phol i iyD,20¢6@2162% al kyl )i soxazol yl, (Cl-C6 al kyl)t hi az®ugke06(aR8L6

al kyl )i sot hiazolyl, (Cl1-C6 alkyl)thiadiazolyl; R7 is H or Cl-C6 al kyl; or
pharmaceutically acceptable salts thereof. 25 The conpounds of the present
invention are inhibitors of VEG-R2, guprotein kinase which has been shown
to be involved in the angi ogenic process. VEG--R2, which is expressed
primarily on endothellal cells, binds the potent angi ogenic gromﬁh factor

VEGF and nedlates th .signal. transductjon through activation of
its intracellul af® }e)%l}iglﬂ thﬂ g‘m{}?hlaé &l é’P%}an‘éléf} |PMT%ZH§’1 drazahdul d
r ecogni zehay, sz{z@Eﬂ laggamm tyyhuﬁm % phifidihNORPPEhICHIhY OF ooV 2 W 1|

result in the reducti on of angi ogenesi s us affect treat
conditio SQM@%%WﬁPa%H%ﬁnﬁﬂléhgvdgbﬂéSWSmamdﬁbpmuhnMﬁaﬂadmﬂﬁbﬂﬁﬂﬁl091671

gg{)gtsggg%ﬁger g%ln ia(glsl 42 O?ﬁ&%‘fﬁ%‘&é gclaﬁ:??all:k?'fa‘g%( k;g(rjsexarrpl =

sar cdim, shﬁemﬁagﬂg@aﬂz uﬁecaﬁdnﬂhmﬂgbgimbﬁhropath|es atheromm, arterial
restinosis, } oi. mmune di seases, acute inflammation, ocul ar diseases wth

retinal vesseR privfigeer 8t Coks al@ds cancer. The util | ty of angi ogenesis

Rak ot ol CaRe B RedeE A DENS o BRGSOl Bt SE3R ARG, 2°0,
angi ogenelgﬁ@zmml qEivoelly hﬂnstltme@i’lwﬂhﬁMWI4iaﬂkyan&md @Eﬁolﬁgﬂpﬁgmd%ﬁg@h agﬂl -
arinin an rris ) in co

tissues: ast ci.nona p

1995, 13“% ’éﬁ ?‘ﬁm‘f%%enég V%hlgﬁa jvagsaw attgch eéefﬁ%’éla Pséé@hdmyb@zpenés}yio45 1049) :

bl adder gipe@EzRONGiohdl sub'éllﬁllfédﬁﬁﬂ Ic,3lk l cﬁ’ holfdy@! - 1994, 74:762- 766)

colon 10 car0|pg%%s f lis et Cﬁ A, ry, Og%@ 120(5): 871-878);

and oral caviRyistthigerlel th(lﬁln)ik’ PWleﬂylmrﬂ)hemyla)IptlpnaNyl shibstButed.1-2 884 with

168: 373-880) . Preferred neopl asns believed to be susceptible to treatnent

by conmpounds of the present invention include the follow ng cancers:

brain, genitowisary tract, Iynphatlc system stomach, larynx, |ung

(including snall cell and non-snm ancr eas, breast prost at e,
@)aHzgy

hi sti ocyti c, yﬁﬁ@ﬁ@ml’éoﬁé@mell‘ﬂmﬂ QTGP NKR,g. ovari an),
Kapogy S Sarcg ’Ph9§§ F)H&{Pagﬁ/ sqlhggt gl 1 §%&bs?%¥e sma%nngﬂﬁhaqo l(q’tra? E)(r)urrgs

and neni ngi onas neck cance

| ynphocyfrom thegloepiansistin tof hhie, ﬁy@&nm Caom AkE b Pdrtd, HBRREtRThRinol AML) ,
chronic eI agenous | eukem }gCl\/I?LP ghant nesot hel i ona, mnyel odyspl astic
syndr ome E@”ﬁl Cﬁ%ﬂ?@? 1 0“?Wﬂ@%ﬁb6¥¥@%$%¥mYbastr|c cancer, 20

and r ena(ﬂlnféﬁiylhs&)@Qﬁl'yﬁﬁlf@namlde, and -O-phenyl, pyridinyl optionally substituted with
trifluoromethyl, pyrazolyl optionally substituted with 1-2 substituents independently

20  selected from the group consisting of tolyl and C;-Cg alkyl that is optionally substituted
with hydroxy, piperidinyl, pyrrolidinyl, or morpholinyl, (C;-Cg alkyl)isoxazolyl, (C;1-Cs
alkyl)thiazolyl, (C;-Cs alkyl)isothiazolyl, (Ci-Cs alkyl)thiadiazolyl;

R’ is H, or C;-Cs 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



The skilled artisan will appreciate that the introduction of certain
substituents will create asymmetry in the conpounds of Formula I. The
present iwoentdmomnc7eont enpl ates all enantionmers and m XPOTAS2@k/0ed280t | oner s
and stereoisoners, that is, both the stereonerically pure form(e.g.,
geonetrically pure, enantionerically pure, or 25 diastereonerically pure)
and enantioneric and stereoisoneric myxtures. Enantioneric and

stereoi sonmeric mxtures can be resolved into their conponent enantiomers or
stereoi soners by well known met hods, such as, chiral-phase high performance

liquid chrqmatoqgr .or crystallizing, the conpound as a chiral salt
Com ax. RSB Sk nElbRhS far kgl ARbR U B Has HptaAh SR d
st er eonmgh i | ' INE ' | hf s, an
R B A o R R e

PCT/ US20dB7rome 288 rial testifisis; awtomomieallisgasas eeypt aifl eenrsatl dns ocular dismsesnpl at ed

to be within.the scope.of the resent jnventian. .The conpounds.of the
present \%ﬂll\’/éer% nﬁg\r/lesgle & r%ggrétéo%?&ﬁggﬁeg ;)I“lae Eﬁ]étﬁ 0?68%%?}1‘?% q‘ﬂﬁ@“% it Bfned with
| nor gani tcabiheiicd@ihder &0indSn ih Gtic EXAMRE See HR ak 6li i anceSRECHAM §5:4575-
L-tartrate, and HBr with HCl1, di HO and succinate being preferred. 5 The

conpound® 38 19 for pxapemiei She rrdg obangingepesisin dapcashes b@ﬂnrﬁQOWéégnUmng)uals N
h [ f ] 1. | ¢ . S r ni pul ati ons
That  ar SYPfcaho th s RN R il Lo aspBaih R0 AL ARRECL Tl 2
procedur@saﬂIhEﬁE1§dhéﬁ@3;hlﬂbémﬁﬁnh@anaxemnahlhknﬂgwﬂ85¥Pﬂ56049ﬁp0und5
illustrative

B AT R N G I
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other variables are as previously defined. Sche I R 6
C13C~0 o¥ IR W&ilkemss et\al., Am REMGO X, b68:373-380)HPrefeiRed nddgidRfs baEvedGd ( AC)

be susceptible to treatment by compounds of the present invention include the following

cancers: brain, genitourinary 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, medulloblastomas, 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 asymumetry 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 liquid
chromatography or crystallizing the compound as a chiral salt complex. Enantiomers and

stereoisomers can also be obtained from stereomerically- or enantiomerically-pure

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



R0 (AA) ind 6 (CHRRO R4A\\N RGN H (AG 15 The urea (AE)
conpounds of Formula | may be generally prepared by reaction of an am ne
(AA) wit hwa woevdoadrat e (AB), a carbanmoyl chloride (AC), ecTars2@cph6283

i socyanate (AD), all of which are commercially available or directly
prepared by nethods known to WO 2006/ 091671 PCT/ US2006/ 006283 -17 those
skilled in the art. The am de (AG coppounds of Fornula I may be generally
prepared by reaction of an amine (AA) with an acyl chloride (AF). The
requi site amne (AA) internediate may be prepared from known 7-chl oro-

i mdazo[ 1,2 ridine (AH) as in Schenme Il. Xis O, Br I, and Y is a
bor oni ¢ aci dallkp% B%?ruﬂﬁ?lé' &F@?bleé?hsﬂr‘? ﬁ‘PrﬁéWplé‘fegﬁﬂQﬁé“thﬂhfh@sggoll?tﬁé?% se

i ndi cat egleseal Invekidial r

Pa(0) - o Bl e e Rl P e PR s ST bor o,

KOAc, \ ¢omipgpdubay Be fc?(r@dh@ﬂ) Bofgakic OZprg%n)C aCPijs( 0 ekAnple, RICI Nh-HCQ CHZ) "-R4-Y
(A4 A succmg )L-t ate andoltIBr With I?Cl leél and SUCCII'?E{"[Q %élln\é %Le%érred.
5 The compounds of this invention 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

R: NN Cl»‘NH—R6 (AE)
« N? (AC)
R4

' O
(A8 " al
ap
1
NN
N N\/g '
0]
R4 )\\/Rs

RN

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



ad -,NR-Y, N, (AA d / NH2 (CH); R Y a Pd(0), S-Phos (A NIS or NBS_
~(\ Pd(0), base NN~ (AK) | or Br n=0,1 (AL) n 10 An aryl group is

i nt r oducewioabodidees77- posi ti on of the im dazo[ 1, 2-a] pyri dipag/use@dpos28y Pd
catal yzed cross-coupling or through the internediacy of a boronic ester to
give the biaryl conmpound (Al). This intermediate (Al) is hal ogenated
selectively with NS or NBS at the 3pjposition followed by a second
cross-coupling reaction at that position. An 15 am no or am noal kyl group
or a latent am no or am noal kyl group is a substituent of the aryl

boronate coupljng partn Al ter i vel coupl ings .may be.carried out
first ath O%ehsiu @dp@ﬁﬁ% rlic g A Cheomrdins SEEREH B! PR SlaniaS
i nter me Phy A orPtn(Mihe BRA) AoRI G180 dnlorRRN@m. 11. |t should al so be

noted t at t e cross coupling reaction used to 2006/ 091671
PCT/ US2006/ 00B88quisileBariins (A mth:enqha,te myiy depreperadHeo kpewnt/r@homef t he

i mdazo . can t.ake tof he f ence,

after fo "ﬁogln‘f%}pp%ﬂﬁlegﬁgﬁ e Wy pC lbqn&}gr%éﬁr 051 &? f(%'f 1}928’11@ EiH may be
prepar edy@snis RQWN ot Biafi18ERnAdel - Udibds @8iferw it hedivdted alllﬁ)ﬁldx‘.alhﬁﬁblesairb aSIarl abl es
are as previously defined. 5 Scheme 11l d, R Pd(0) 4 HRN-R6 Y-R4-(CH2)n

CO2H + (psdyiovsly dglihedr\ (CH2) . - CO2H oxal yl chloride, d, R (An cat. DM,
CH2Cl2 4 \(CH) 6 (AN) ~NHR O

Scheme 1

R!-Y, Pd(0), S-Phos
or

c R* NIS or NBS
L@ ¥ oy
\/) 1) bis(pinacolato)diboron, KOAc, \Cr\/)

XN Pd,(dba),, P(c-hex), XN
(AD

2) RIX, PA(0)
Q! NH,-(CH,),-R*-Y
NN (AA)
SN \/8 PA(0), base
Tor Br 0=0,1
(A
Alternatively,
\CQ (AA)
N =N NH,~(CH,),-R*-Y Pd(0), S-Phos
NIS or NBS /
(AR N o Pd(0), base NEHZ
10 @K 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 (AI) 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 II. It should also be noted that the cross-coupling reaction used to



Alternatively X-R4-(C bis(pinacolato)diboron, 6 CDI, RN X
R4-(Cl12)"-CONHR6 |1 2) RCOZH +HZN-R (AP) KQOAc, Pd(O, P(c-hex)3 (AO Pd(O,
K2CO3, WB2e¢e@dgym CONHR6 + (AJ) or (AK) (AN) (AQ di exarus20d8@uas3d( 0)
catal yzed cross-coupling of (AJ) or (AK) with a phenyl boronic acid that

i s appended with an al kyl tethered carboxylic acid (or protected acid)
provides (AM. 10 The carboxylate groug_is coupled to an am ne using
standard met hods wel |l -known to those skilled in the art resulting in (AN).
Al ternatively, the am de (AP) can be prepared from a hal ophenyl acid (AO
usi ng st r hods fare the | . group.is._coupled to WO 2006/ 091671
PCT/ US2 og%?agjotg‘i g%t] 8IoPg 2‘? ﬁ’&%ﬂqs&é%‘?frf%%‘gﬂdﬁvﬁ#&ﬂl@ﬂ ipgcan take plage ddbe a

hal i de suhdbf thyejuedts, bR fRFMAti @ FURe ﬁéﬁxnotip%ct%ayerted to a boronic ester
(AQ for coupling to (AJ) or %AK) as shown in Schenme II11. In the cases
where a hal ogdhe aeidgsiobEormmda ¥ magdietiireparest astshewh i SelroiellIR- Ehlpyy | di ne ri ng
in (AN : ( | yzed coupli.ng j.s carried out to obtain the

cl ai med 8%%@5%@“@”5%’ %@ \e/%?atggesslaf/e gse%rg?”ioﬁgﬁ%lehn@hene | . The carbamat es of
FormAda | nmay be prepared as shown in Schene IV. Unless otherw se
indicated, all variables are as previ ouslﬁ defined. Schene IV Cl or R C

or R N \ N~ R6NCON R 4 (AM (heyellloq (CHZ) R6 (AR) O H Cl or R
HOCH2Ph-Y, Pd(O), base (AQ 10 ( or (A or Br
? 72
A

/N) I
9
Pd(0) ” HN—R’

YRCH),-COH + (Al)or(AK) — = —

CH,) —COH

oxalyl chloride,
C1, R _N (AMD
= cat. DMF, CH,Cl,
NS N\/g
R
N\
(CHy), .
han
(AN)
0
Alternatively
. CDL RPN bis(pinacolato)diboron,
X-R*(CH,),-CO,H +H,N-R X-R4-(CH,),-CONHRS
(AP) KOAc, Pd(0), P(c-hex),
(AO)
Pd(0), K,CO;,
Y-R*-(CH,),-CONHRS + (Al or (AK) (AN)
(AQ) dioxane H,0O

A Pd(0) catalyzed cross-coupling of (AJ) or (AK) with a phenyl boronic acid that
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



The carbamates (AR) are forned by conbining an al cohol (AM ) with an

i socyanate. Synthesis of this starting material (AM ") is by Pd(0)

cat al yzedwonosai@aoupl i ng at the 3-position of the im darof2@cadqysi di ne
(AK or AJ) with an al cohol such as hydroxyl net hyl phenyl boroni c acid. The
aryl group at the 7-position of the 15 im dazo[ 1, 2-a] pyridi ne can be

i ntroduced by a second Pd(0) coupling-iat any point as shown for the ureas.
Conmpounds of Fornula | where Rl is pyridonyl, nethoxy substituted
pyridinyl, or di(substituted)am nopyridinyl may be prepared as shown is

or evi ousts HAFRRLL2 R Tt B TEL st Sn Bkt B AR v ¢
NRZ2R3 N iRdnsédttd toaserdASkstdt ((Aé@)foi\lcouphbé td(A]\)(EﬂdAKb-lﬁl sHRWiGHDcheRSTR 5 H
(CHZ)n R, MeO N HBr, heat ON -N U% CH2)" -R5 "

(CH2) R R¥n th casesMdaranhalose ‘Eﬁ?tlplééﬂleﬂep‘?sﬁﬁqno‘éf %am@wq\{/i@raéwm(mq Bngiomat i ¢
subst i t“&%@?,saoge&orﬁ?d 8) &h éézpa%ﬂe(léls%ﬁ%. oﬁtﬁﬁR%@{:lgnﬂé%Tc)o uhége end Of

t he synt Sl m rateg I'ng aci anol'ysis gi
met hy$ enhpnevﬁiue]amagmbmuﬂnsamnm}r ovi des the pyrl donyl group (AV). The aryl

brom des of Sghene || epared as escr ed i eme VI.
is as previou EI@QEWGBQE Orf@'}igiﬁ’él Fepéfedﬁﬁ EIP\IB?@F@QWS lﬁ%‘&%s N

otherwise indicated, all variables are as previously defined.

Scheme IV
1
ClorR = /N Clor R
) )
\ RSNCO
AN
: (CH,), —OH
B & (CH XL R
\ N
(AR) O H
ClorR! HOCH,Ph-Y,
ZNAN Pd(0), base
X N\/g (AQ)
10 (AK) or (A7) lorBr

The carbamates (AR) are formed by combining an alcohol (AM ) with an
1socyanate. Synthesis of this starting material (AM °) is by Pd(0) catalyzed cross-
coupling at the 3-position of the imidazo[1,2-a]pyridine (AK or AJ) with an alcohol such
as hydroxylmethylphenylboronic acid. The aryl group at the 7-position of the

15  imidazo[l,2-a]pyridine 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(substituted)aminopyridinyl may be prepared as shown is Scheme V. Unless
otherwised indicated, all other variables are as previously defined.

20



Br Br (AW An al kyl- or dial kyl am nonet hyl pyridyl group can be introduced
as a substituent on the aryl group at the 7-position of the imdazo |

1, 2- a] pyrwodnesnovi7a al kyl ati on of 5 15 brono- 2- br ononet irgirAsgeccdderes ( AW
with a secondary am ne, as shown in Schenme VI. The aryl brom de (s) can
then participate directly is the reactions previously described. WO

2006/ 091671 PCT/ US2006/ 006283 -21 Schene VII A, R N Pd(O Br-R4-(CH2)n
C2PG + (AH) or (At) N (AX) (AY) R4 (CH2),-C02PG d, R -,N ester

hydrol ysis HZNNR6 30 (AM - \ NR4 (AN) \(CHZ)n-CONHR6 Conpounds fromthe
am de class may al so be prepared alz Eho& in Schenme VI| via the Pd(0)

catal yzed arylation reaction of 3- zo[ 1, 2,a] pyridine internediates 5
(AH) or (Al) protected (PG bronopienyly acetic acid ester (AX) to
formthe coupl pis a suitable ester
protecting grou /Ias PGwhich-i s slib u I/Ncleaved under
acidic conditions. Th ] (AN) nay then be forﬁd usyng either oxalyl
chl ori de/ DMF to(/’FSérm chloride in sit@Dor y~the coupling
reagents DMIVM NVM HATU qii sopropyl ethyl am ne. H2N- Br-R4- (CH2) n
COR2H + H2N- REMEH. Bl CHZ)n COFRE—XAZ) (BA) Pd(Q) Br- RASCGHR)}R° CONHRG +
(AH) or (A) (A 10,(BB) Alternately, The agides (BA) are prepared from
br onoaryl aci ds stpg the am d%Bfgrmatl on edures above, and the BA

P

are coupl i d_____,
pl ed via thetPd /tall\yze _N
0 ¢
™
(A0) R4 o R4\ 5
NCHy, —R (CH,),—R

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).
The aryl bromides of Scheme Ii, 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
l N : ~
S
= Br 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 VL.

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



arylation reaction with (AH or (Al). In the cases where the Pd(0)

catal yzed arylation 15 reaction is carried out with (AH), subsequent

el abor at iwo 20&/ma67i ed out at the C  substituted positipom/issooenas2sdus| y
described. The skilled artisan will appreciate that not all of the
substituents in the conpounds of Forrmula | wll tolerate certain reaction
condi tions enployed to synthesize the,y¥0 2006/ 091671 PCT/ US2006/ 006283 - 22
conpounds. These noieties may be |ntroduced at a convenient point in the
synthesis, or may be protected and then deprotected as necessary or
desired. The skilled artisan w || aggrﬁzhate that the protecting groups
may be renpbved at any convenient p the synthesis of the conpounds
of the present invention. Methods for |ntrq§d§nng and 5 renovi ng nitrogen
and oxygen protecting groups are mell known™in Nsee for exanple,
G eene apdrMWip )(ﬁgp@ectlvgﬁggp P@Pbanlc Synt h 3rd Ed., John
Wley and sons,” Néw York, Chapter 7 (1999). Furt , the skilled
artisan wll @@@re0|ate that in many circunst ances,hhe&’order in which

noi eties are introduced is not critical. The particular qc cHgr—ofO,8Geps
required to produce the conpounds of Fornula | can be 10 dependent upon the
particul ar conpound bei ng synt hesi zed, t onpound, and the
relative lability of the substituted noietiesy”Ab ations AIBN -

2, 2" - Azobiesgdyretdiyl pr opi oniHATR) ; Bl NAP -
rac-2, 2' -Birs(diphenyl sphinoj- 15 1, 1' - bi nap y

9- Borablcyclo[3 3. 1] nonane; Boc20 - Di -tert-butyl dlcaﬁbonate TBDYSCl  or
TBDMSI C1- tert-butyl-dinethylsilyl chloride; TBA t er tGH,But{CaiRne
hydr of | uori de; MS (ES) EIectrosPray Mass spect THE - tetra‘¥drofuran
DVEA - Di met hsaomphym@rﬂm theowmide clasy ey BlsP dalprepriegieas shpyen in Scheme

D met hyl f or I . t hane:
20 E]oxaxglﬂaghgsgwgpgﬁ%mgh%ﬁﬁq¥kﬂgﬁﬁne?ﬂﬁwg&%)opy &iﬁ&negﬁﬁﬂlﬁgﬁg?s) LDA
- LawessoAHReAgEN ivithz proBicted (BGiVBidMphenyl acetic acid ester (AX) to form the

phenyl)-1,3-dithia-2 4-dip hosg}etone 2, 4- dlsulflde LIthIUﬁh d

di - i sopr 6pyMlethicie (AXp-She tR-DE R SIRPIHA FHiERbe ¢5igH ProtRgtiig Apuy Indjgated as
N-romosu Q@qgg'n | tiGishang! ANRRay tHeaued
bott om %%%QkﬁhggéN ﬂn %%??gﬁ?% &¥%8§%eksflasfﬁnsl 2 Fﬁ?lllca gel ;
Et CAc, Adédried iRmgedthyt @(adgﬂahbn;de@MB te fcamem acyb dﬂaly'rdd orditnar jueing g s

spectronetry; HPLC - re d chr gr.a hy; 1SCO - 1SCO
brand hi AU lrnége%ﬁﬁat8|‘$5}fﬂjﬂﬁﬁr€ﬁmﬂ 3&%% it

2- Di cycl ohexyl - phosphi no-2', 6' - di met ho —Bﬁw blphenyl Pd(TPP) 4 -
tetrakls(trlphenylphosphlne) paIIadlun?gy

4- (4, 6- dipra¥ oy [GO B 5] tTi a]:‘@h-& Br-R*-(CH,),-CONHR®
BA)

(AZ)

Pd(0)

Br-R*(CH,) -CONHR® + (AH) or (A

10 (BB)

(AN)

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



yl)-4-nmet hyl - nor phol i n-4-ium chloride; NWM- N Mthyl norpholine; HATU -

O (7 30 Azabenzotriazole-1-yl)-N, N,N N -tetranethyl uroni um

hexaf | uorwphoepioad7e; NVP - 1- Met hyl - 2-pyrrol i di none; P&CIAsdpeiode28-H2Cl 2-
1,1 - Bi s- (di phenyl phosphi no) ferrocene WO 2006/ 091671 PCT/ US2006/ 006283 - 23
pal I adi un(11) dichloride D chl oronethane conpl ex; X— Phos -

2-Di cycl ohexyl phosphino- 2',4",6"-triph-propyl -1, 1" -bi phenyl. NWP-

1- Met hyl - 2- pyrrol i di none; Pear| man' s ¢at al yst - PaI | adi um hydr oxi de, 20
wtcXv Pd on carbon; 5 Preparat| on 1

5- tert But |Ia | oxy) - et hyI - 2H-pyrazol - 3-yl am
i ne n%@uﬂﬂ'g Zglg%e [ ICB q’edﬂ}'ir‘é it %/?%’Vé?lﬁétrﬂﬂmt?ﬁ he SBIGEIS AR of

4, 4- dl ey b Rc@edSRAUAREMNkFtbdi8d hOn & ) ahsoly t hanol
(50 m), g%degr hydr azi no- et r%nol (3 Y&Leg&i‘f}%‘(e%ﬁﬂ@ T é conce%lat%r“é?ed HC
(0.5 1CRDRISciatRetar the profectingzgroinsrmapbe ninyed st arfymmnacmbnttpmrrtmm thet enper at ur e

and di | t acet at e, anl s with water then
sat ur at Lejsg% a\(%ltg% Sﬁﬁsca &F%gﬁd f@( odPURY mélh‘iGBP?‘a Sﬁtﬁh‘@ﬁ gc?rs esi um
sul f &t e, refriolvirgy m&ﬂgian%ﬁ@@&lgd’rﬁfir@tebﬁng' %‘f@ugs MEVWequ{r@)WnQH thé Mr@e@%@nes and

di chl oronet hane_ gi ves a white solid , 660/g. ES) . mz 184 (M),
15 B. example, Gréene and Wuts, Protective Groups in Organic vnthes1s 3TEd., John Wiley

TN i R S e L R e L T

add TBDNS@m n(l&yi?\ﬁrcgmst.’hn@saﬁmmde) 1mwﬂldhnm@latzalaee{rﬁro&l8c@1,1s Boﬁcrﬁftw v.) in DWF
(7 mb) aﬂ%dﬁsa# rnlght at mteg‘perﬁture under N2. Dilute the

reacti on W& 1%”3 ?P%reélﬁﬁe Rroduesgheygampeyds 6f farmdafl ggebe wi t h wat er
t henosatdspah@sht Méﬁaﬁl@ﬁl‘df asRoERdcHD SAtRL e tl?é‘sqamhg eOmIb¥nd I\c’n‘?

magnesi um sul fat e ter, and concentrate in vacuo to givea sélid (5.5 g,
99% mltbﬁrqlgtl\(ﬁslé@hwQfﬁb@subrsuwmmopupsf|catlon M5 (ES), miz 298 (Mkl).
Make the followi ng internedi ates according to the general procedure
described in the PCT application W200026202 May 11, 2000, filed Cct 27,
1999 (p.52): Preparation Name Ph;qg;ibgeaziatllagga MS(ES), mz (M+l) 2

5- Et hyl -t hi azal - 2- yI am ne 129 OE&X hi azol - 2-yl am ne 143 4

5- 1 sopr dpN t RiZaAiob Qﬁ%rﬁlémémpmﬂr%e)s P-BaeyA 2’ thisalimiengl-phasphine)- 157 25

15 1,1°-binaphthyl; 9-BBN - 9-Borabicyclo[3.3.1]nonane; Boc,O — Di-tert-butyl
dicarbonate; TBDMSCI or TBDMSIC] — tert-butyl-dimethylsilyl chloride; TBAF — tert-

Butylamine hydrofluoride; MS (ES) — Electrospray Mass spectrum; THF —
tetrahydrofuran; DMEA - Dimethylethylamine; DMSO — Dimethylsulfoxide; DMF —
Dimethylformamide; DME — Dimethy] ethylene glycol; DCM — dichloromethane;

20 Dioxane - 1,4-dioxane; DMAP - 4-Dimethylaminopyridine; h — hour(s); LDA —
Lawesson Reagent- 2,4-Bis-(4-methoxy phenyl)-1,3-dithia-2,4-diphosphetone-2,4-
disulfide; Lithium di-isopropylamine; 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 liquid chromato graphy; S-
Phos - 2-Dicyclohexyl-phosphino-2’,6’-dimethoxy-1,1°-biphenyl; Pd(TPP), -
tetrakis(triphenylphosphine)-palladium(0);DMTMM - 4-(4,6-dimethoxy-[1,3,5]triazin-2-
y1)-4-methyl-morpholin-4-ium; chloride; NMM — N-Methylmorpholine; HATU - O-(7-

30  Azabenzotriazole-1-y1)-N, N,N'N’-tetramethyluronium hexafluorophosphate; NMP - 1-
Methyl-2-pyrrolidinone; PdCla(dppf) CH,Cl; - 1,1’-Bis-(diphenylphosphino)ferrocene



WO 2006/ 091671 PCT/ US2006/ 006283 -24 Preparation 6

.2-[2-(tert-Butyl-di nethyl-silanyloxy)-ethyl]-(5-tert-butyl-2H pyrazol - 3-yl
) - car bamwoaeeeh91&Z12, 2-tri chl oro-et hyl ester Dissolve PCT/US2006/006283
5-tert-butyl-2-[2-(tert-butyl-di nethyl-silanyl oxy)-ethyl]-2H pyrazol - 3-yl am
ine 5 (5.5 9, 0.018 nol) in THE (100 nmL) under N2 and cool to O C. Add
pyridine (1.6 nL, 1.1 equiv.) via sypinge followed by dropw se addition of
2,2,2-trichloroethyl chloroformate (2.7 nm., 1.1 equiv.). Stir the reaction
at 0 C for one hour then renove the cooling bath and allow the reaction to

stir for of h s,..Dilute the reaciion i.th ethyl acetate and
wat er . V@%h&dﬁhﬂ?l&%ﬁﬁgﬁqﬁvg rw%{ha%%og}pl?ﬁé%b E% "L#YIQB ﬁﬁ’&iﬁ@Bh‘%@PEWO'

sat ur at ed’ €oflitin £, tebiphshyl.nepdr Y VMEBY - Litones BLd Bt sy s £ r, and
concentrate in v%?ggto ?veyg resi due (g‘).F 72189@?3%%%1? Eg%ﬁf@ ?Jé‘{et%i&\%ithout
further phAilfqiERNYSFRxidms20 Bof Pd o garligm (M+1). Using a procedure sinilar to
Preparation 6, prepare the followng internediates fromcomercially

avai l able starting materials or those described in Preparations 1-5:
Physital Data Prep. Nane MS(ES), m#@parkthnl) 7

(3-tert-Butyl -isoxazol -5-yl)-carbam ¢ acid 2,2,2-trichloro-ethyl 317 ester
8 [3-(1-Et hyl'® %‘étt‘/ﬁ%[%eﬁptgﬂtylﬁ@éﬁ%@ﬂwm -ethailb2ikipyrazel-3-ylndipe- 345

trichlorag- thi}%nﬁg_grtm?_b[%q_g%ﬁ;?lg'e_@'gee?ygﬂjput yl)-isoxazol -5-yl]-carbam c
- y

acid 2,2, 2- trichlor

(5-tert - But yl Tp gorhatioh o84y Jimethybanixo-mataedipPle 25 0rg, 0J04 anicl) Btdbgblu@l? ester

11 (5-tert- - 2-p- | - 2K pyrazal -3-yl)-carbam ¢ acid 2,2,2- 406
tri E:hl Ort%t}x&g%i&%d xéuét),gar(fd%xydra21n£¥than8 3 mIY, 1).1 equivjl and concentrated HC1 (0.5

3- t el - Bully! RBFI(21H, r2adtioh 6 PRANE HRAXBEH RIS taiTh AN PIHAE RS R vk
carboxylic acid tert-butyl ester 13

(5-tert- ek sphvlAcaaten W agihp oreanish withywgterthe satineteaciqde s 2aR+at@P&dium
trichl Or&i&ﬁwﬂhﬁﬁ?ﬁfﬁﬁééﬁﬁésﬁﬁﬁtsﬁl?é%%,yflﬂfei Lndedldhiadiazol - 2yl ) - garbam c

acid 2,2,2-trichloro-
from hexanes and dichloromethane gives a white solid (4.8 g, 66%). MS (ES), m/z 184

(M-+1).
15
B. 5—tert—Buty1-2-[2—(tert—butyl-dimethyl—silanyloxy)—ethyl]-2H—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 chloride and
then dry over magnesium sulfate, filter, and concentrate in vacuo to give asolid (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 W0200026202 May 11, 2000, filed Oct 27, 1999 (p.52):

Preparation Name Physical 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



ethyl ester 15 (5-Ethyl-thiazol-2-yl)-carbamc acid 2,2,2-trichloro-ethyl
ester 304 WD 2006/ 091671 PCT/ US2006/ 006283 -25 16

(5- Propylwohb@zolie72- yl ) - carbam ¢ acid 2, 2, 2-tri chl or o- ePhyluSe®b@062849 17
(5-1sopropyl -thiazol -2-yl)-carbamc acid 2,2,2-trichloro-ethyl ester 319
18 (5-tert-Butyl-thiazol-2-yl)-carbamc acid 2,2,2-trichloro-ethyl ester
333 19 (4-tert-Butyl-thiazol-2-yl)-cafbamc acid 2,2, 2-trichloro-ethyl
ester 333 20 (4-Trifluoronethyl-pyridin-2-yl)-carbam c acid
2,2,2-trichloro- 339 ethyl ester 21 (4-sec-Butyl-pyridin-2-yl)-carbamc
acid 2,2,2-trichloro-ethyl ester }27 Preparation 22

3-1 0do- 7-chl oro-i nmi dazo[ 1, 2, a] pyr P83 8" o a sol ution of

7- chl or oy irivEAZRAfH- Tsi16H Bihk9-G-tedbuTIH-p(rba aarbamidbtiasuke et
al .. Chemtedrte A A e (1991), 3 %6), Tike 67) in dry
acetonitrile (100 mL), add N i2cdd&ichderagiiydesteStir for 30 minutes. Filter

of f the recipitate t he R with (N .ze the
or cci pi tRRETY S RbEnEN et G E gt tRh B ii Fon SRR Tp SInRE
filtrat es 9 o618 Mbt n SHIY(1006a])Ahesr NBHE cobl # 1A% Ageditianbyde egensul fite
(NaHSGB), saturated aqueous sodi um bi carbonate, saturated 10 aqueous Nad ,

dry overl.Mg®0%,) vid $3trimge dolioveadapodrapwise pdditionef danbirisaleredhyld wi t hout
furth ificati .09, 73%... "' H NVR Q- b8, = 7.3
oy 7 gl B b7 Y3 s s MBI Be Bl Brenitinode S 10 )

Hz) . PrepgicgbibaliBaddallow the reaction to stir for a total of 5 hours. Dilute the reaction _
4-(4,4,5, 5-Tetranmet hyl -[ 1, 3, 2] di oxaborol an-2-yl)-pyrazol e-1-sul fonic acid
di met hy| withdthyl Acetary pad plater| Wash therrirganie lagevirp tvajdrabancratunpted agugsus
4-i odopyrazol e 9..24 48. 0 1) . in. T g,
63, oltmotaiasspAap) orfe B B dryioler g fedilh it e PO G By O
di net hyl yad20 t6 pivk aresliuets. DE WO %)6hat & wked Wathoat forthke) putifqavibs.eMSh@ESSL ir 1
hour at 0 C and 1 hour at roomtenperature. Quench the reaction with

sat ur at et/aEME™B 9ol uti on and extract with CH2C12, dry over anhydrous
MySO4, filter R PR pafREME S GHiBe ittbrhiediat
hexanes/ et hyl Ug@ tagit}gge?%er%ﬁ r%&{r gl % élﬁclﬁgar oi | (11.g18 g, 812%zsyi el d).
M5 (ES), fibin @mmid6ia(litaiiilabliOst20i0 6 heedBiTklorPITde 82006000 B&garations 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




-26 B. 4-(4,4,5,5-Tetranet hyl -[ 1, 3, 2] di oxabor ol an-2-yl)-pyrazol e-1-sul fonic
acid dinethylam de Conbi ne pyrazol e-1-sulfonic acid dinmethylamde (7.0 g,
23. 2 mmolwo pat@seium 5 acetate (6.3 g, 69.8 mol ), bi eCpiusaweload28) di bor on
(6.5 g, 25.5 mol), and DVBSO (140 nlL) and de-gas under a stream of

ni trogen. Add PdCl2(dppf)CH2C 2 (0.51 g, 0.70 nmmol and heat the reaction
to 80 C overnight. Dilute the reactiomswith water and extract with ethyl
acetate. Wash the conbi ned organics with water and dry over anhydrous
MgSO4, filter and concentrate. Use the title corrpound contam nated by a

33% i npuritytof —the—16—bipyrazoteas—a mxture—Preparation 24

4- Br ono- P- ]éiy Hy 5-Pyapiytiiigzol-Prydpaarbamivenctd 2,0 &-teiohipouati yhestar i ng 34D t he
gener al precedure—deserbed—i+n—15Joeuvrnal—Ogante—Chemstry—Vel—56/ No.
22, 1985] Pag es%pfbp@nﬂmazosmm yaraamraamymtﬂmlermymymﬂéror| dél?4.17 g,

0_ 021 no \ :JI‘ TI—IIZ /’Iﬂﬂ nr'l ::nrl r-nnl fn 7Q f" ||r\der n: trnn Yall Arlrl

et hyl mag heks yu -tHroBu@ett(lélz&ﬂ?l yh-cabadiccl MR Lotri¢hiopncihyl itert hyI 33%t hen, 2.2
equiv.) se—H-a—SyrRge—StH+—thereacton—at—+8—CFor AU es

t hen refoVe K%Eﬁ-BethﬁtI&ZOéﬁdylhbarbwmdf@ﬁ éa&mhlorweﬂwl mtttro r oéﬁ;;

t enper at {If ECR A& FoL- ZRBAdRTIeR AMGRERRIAIe Tam, phen di | ute
wth dief h@ QJ{he uV\aétslh %ﬁgﬂa}ﬁ{aégth}?\éstt wat er, (a ) hé% aqueous
sat ur at ea ooiurmchtoride: | aln CS—OoVvet mestumstifat -+t er and
concent rat%1 fH-sascBieyl- Ré‘éﬁléé’o}’l\}ém%ﬁ@lcr&@ dde- trwhf’ QBP-gEybester] 00 ?EY and pl ace

under nitrogen. D ssolve tetrachloro-1,2-benzoquinone (5.8 g, 1.1 equiv.)
in acetic acid (50 nL) and add dro vmsetothereactlon Al l ow reaction to
stir 25 overni ght at room tenper athifRaratik& t he mi xture basic by adding 1 N

NaOH (aq) then extract "“3%%@5% Orgq@%@atzggé%é\g]gghg%eor ganic layer with 1 N

HCl (aq) and extract with et acet anics aside. Basify the
aqueous | ayer Tind & doldtioN dﬂﬂ%lémq)rudnd[nx,h]pazﬁﬂme\mnb 2PVl (Y drharsakar gani ¢

| ayer _wi ous sat urated _sodi um ch] orjde then. dr magnesi um
sul f afe. 5\2? @KHB%?Ht&F Eﬁ@maﬁe%é ulleging (178 1y %f@mgﬁgeé Tatelry 2 64 g,
30 66% . 4, E&Mﬁtx(lg?()o s, Zada%IMIJOCIIQﬁR&Q &y 448 F ﬁﬁﬁﬂﬂutem&Qp@f gR1671

PCT/ US2006/ 00628 -27 Prepare the follow ng according to the sane

pr ocedur erespiPrepslthen waslﬂwnh afhysirdal RBatystallize @papratipvate Kameade®n{tES) , ni / z
to give a white solid. Concentrate the filtrate, dilute with ethyl acetate, wash with 10%
sodium hydrogensulfite (NaHSOs3), saturated aqueous sodium bicarbonate, saturated
10 aqueous NaCl, dry over MgSQy, filter and evaporate. Use the combined solid without
further purification (8.0 g, 73%). 'H NMR (DMSO) § 8.33 (d, 1H, J = 7.3 Hz), 7.79 (d,
1H, J=2.0 Hz), 7.72 (s, 1H), 7.07 (dd, 1H, J=7.3 and 2.0 Hz).

Preparation 23
15 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-iodopyrazole 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
20  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 NaHCOj3 solution and extract with
CH,Cl,, 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% yield). MS (ES), m/z
176 (M+1).



(Mt1l) 25 4-Brono-2-isopropyl-pyridine 202 (Mrl, brom de pattern)
Preparation 26 1-(4-Chloro-pyridin-2-yl)-propan-2-one 5 Make the title
conmpound wot2hocaopseacedure simlar to Preparation 162 A lPerawn2006906283

4-chl oro- 2-met hyl pyridine. MS(ES), ni/z 170 (M+l). Preparation 27
3-1o0do-7-pyridin-2-yl-imdazo[ 1,2-a]pyridine 10 A

7-Pyridin-2-yl-imdazo[ 1, 2-a] pyridi ngglo a round bottoned flask add

7-chl oro-imdazo[ 1, 2-a]pyridine (0.25 g, 1.6 mmol), tricycl ohexyl phosphi ne
(55 ng, 0.12 equiv.), potassiumacetate (0.24 g, 1.5 equiv.),

bi s( pi nacol ato) di boron (0.46 g, 1.1 equiv.) and di oxane (10 ni).
Deoxygenate this m xture thoroughly with N2 then add

tris(di t}ﬁ_QLZMJ,LL§ISnf’e%%ﬁ{egﬂl@—lﬂB,E?dibﬁéﬂdf‘élhﬁ—@)yg—?ﬁaﬂcﬁe%ulf@n@@_cﬁﬂUi v.) and heat
the reaction to 80 C ovérnight under N2. Filter the reaction thru
Cel i t e( rdimathgtlansiddr wi th DCM t hen concentrate to dryness. To this residue,

add 2- bronopyridine (0.1 1.5. mol - Ph 7 iv.),

pot assi um pho%?fﬂgﬂpgpy‘%é‘?l%é'Sglﬁfoﬂlce%b%%hy&%@ggzﬂﬁgl23'%?82%@333%& (5 n).
Deoxyggenat@td (6135g, 698 mhll), bis@iiegtky)dibotdh (82 g, @dd maldadndDIMSO Y14icet at e
(16 ng, 0.05 equiv.), and reflux the 20 reaction_overnight. (Iéo centrate the
react i ormkbantt §agassindpice steany §f nigogsom Add E@@?(dPh@'gHZQlU%r{} & r73) I@IOI te(r)
and was iyt . d, he, fi ' il d-E@ithcol um
(B one. ctbbi eec SREE b Rrbiaf. DGR U by By St S T 2
196 ( M+Iothyl\AC:(2R0 6 b the dorPEhé G004 B0t ABSer andRirBover anhydrous MgSO4,

3-lodo-7-pyridin-2-yl-ipdazo[. 1, 2-a ri di ne Dissol ) )

7-pyri difﬂgez’-aW-CPli‘ﬁeH Fal| ﬂsg%tb&qoy@ggﬁqga@}na%d;yﬁ%ﬁ iRUEy ot e

et hapol idOmbi 18Rchidde NI'S (0.35 g, 1 equiv.). Heat the reaction to 50 C
for 30 nutes under N2 then dilute wth ethyl acetate. Wash the organic

layer with 1 N NaCH 5 followed by sat NaC. Dry the organic | ayer over
magnesi um sul fate, filter and copcentaiat g4to give a light tan solid (0.4
g, 82%. MS (ES), mz 322 (M+1). 'PPéSdré“the fol I owing according to
procedures simlar to Preparagimdnmd/2-cfRypitdhe Data M5 Preparation

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 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. Quench

20  reaction with 20% ammonium chloride (aq) then dilute with diethyl ether. Wash organics
with water, 1 N HCI (aq), then aqueous saturated sodium chloride. Dry organics over
magnesium sulfate, filter and concentrate in vacuo. Redissolve the residue in toluene
(100 mL.) 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 aqueous 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).



Narme (ES), mz (M+l) 28
do-7-(2-nmethyl-2H[1,2,4]triazol-3-yl)-imdazo[1,2- 326 a] pyridine 29
do- 7-Wo-2oetdeyd71 pyri di n-4-yl ) -i m dazo[ 1, 2- a] pyri di ne PB3AIS28)6/006283
-Fluoro-pyridin-4-yl)-3-iodo-imdazo[ 1,2-a]pyridine 340 31

Chl or o- pyridin-4-yl)-imdazo[1, 2-a] pyri dine 232 32

(3, 3-Di et hoxy-propyl)-pyridin-4-yl]-3-iodo-imdazo[1,2- 452 a]
di ne 33 3-lo0do-7-(2-isopropyl-pyridin-4-yl)-imdazo[1l, 2-a]pyridine 364

o
o
(3
(2-
[ 2-
ri
3-10do-7-(2-ethyl -pyridin-4- yI)-|mdazo[1 2-a] pyridine 350 35
4-
o]
6-
3 -

y
4
( ImdazolZapr|d|n7yI pyridin - propa 2 36
| odo- 7- (py repiars- the 1)QWUH$ wmg@taf EWP \P!H?Cﬁ@“%?%gl@?m%on %
( 6- Metrhyt=pyrigim=2=yt)=im dazo[ I, 2= @] pyri di nepgyjl&;almt{f‘reparatl n 38
( Brorm-im' Hdazo [ 1,2-a]pyri din-7-yl)- 1 -(3 -piperi din- 1
| - pr opPlebarationpyri di n- 22ome A 4-1nmidazo [ 1, MS @pyridi n- 7-yl -
H pyri diin- 2-one Prepare this internedi ate by rret homsﬂm lar to Preparati on
27 except usi ng 4- br ono- 2-fl uoro pyri di ne as a co g partner NMS(ES),

m 1Y@ i
2- fZ I ﬁfo\ #él ne %'%B%i’“}oo %ﬁ}f}?&?{ ggﬁ% P%L o ?ﬁ%g&ﬁ}@? gePat%gn)latn ﬁrg;nﬁce“r 2t ©

to 80 C* 2—hotirs—Cool, —add—50 -2 MNHA3 T h MEOH and DCM transfer to
separatory funnel and extract with DCM (10 x). Filter aqueous |ayer and
conbine with DCM extracts strip RagpariM 2nder reduced pressure to give
1.26 g (26%overall) 5 My( 4- 1 m dazo[

1, 2-a] pyridin-7-yl-1-(3- ;sr(ﬂé%hl%ﬁorpmdm 9TYM+P‘29B§IP)2 & pyridin-2-one In a RBF
undeg nitrog € cb 3Otttk d@@&@klmﬁar(t@?r ROANBL APYdIdWi per i ne
HO (1,18 g ez\gakecmgrng 5 5?’ 1 agﬁm Cs2008 @;g# 8.8 10 nmol ), Nal
(450 ngus&grmdilprcaMdﬂaépyrtdmeYB/ISIiES&er/ZZIlWJsl F| |ter the reaction and
rinse the solids wwth DCM Conbine DCM and filtrate and strip off under
reduced pressure then purify by passing through Varian SCX(r) (10 g)
colum that is pre-washed wth vieggiragmd2met hanol, the product being

eluted with (2099 2 N NH3 in methanol/
3-Jodo-7-pyridin-2-yl-imidazo[1,2-a]pyridine

3
3
7-
7-
7-
P
3
1-
3-
7-
4-

y

10  A.7-Pyridin-2-yl-imidazo[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 (024 g,1.5
equiv.), bis(pinacolato)diboron (0.46 g, 1.1 equiv.) and dioxane (10 mL). Deoxygenate
this mixture thoroughly with N; 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 (0.14 mL, 1.5 mmol), S-Phos (75 mg, 0.125 equiv.), potassium phosphate
(0.62 g, 2 equiv.), dioxane (10 mL), and water (5mL). Deoxygenate this mixture
thoroughly with N3, 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® and wash with DCM. Concentrate the filtrate then purify by silica
column (EtOAc to 5% MeOH : DCM) to give aresidue (0.325 g, >100 %). MS (ES), m/z
196 (M+1).



(80% DCM Evaporate solvent fromthe product containing fractions under
reduced 15 pressure. Chromatograph using (40 g 1SCO(r)) Si02 eluting with a
gradi ent WD 2000Wm067110% 2 M NH3 in MeOH wi th the bal ance PDCNS266apQBAL €
solvents to afford ivory solid 410 ng (30% MS(ES), mz 337 (Mm+l). C.

4- (3-Brono-imdazo[ 1,2-a]pyridin-7-yl)- 1 -(3 -piperi din- 1 -yl-propyl)-
1H-pyridin- 20 2-one Prepare the titlegconpound in a simlar fashion as in
Preparation 78 B with the exception that EtOH and acetonitrile are used as
sol vents. MS(ES), n12 415, 417 Br isotopes (M+l). Preparation 39 25

7-[2-(3, hox ri -imdazo[1, 2-a]pyridine In a round
bottomedéf&%‘i?l? %M%@X@[fﬂz QAPYFHEA 42.2 nl, 2 equiv.) under

ni trogen. AddD@s@dSl%etﬂylféﬁrﬁkwlmﬁﬁ%[qlz 4Bytdifib (0.3 g1 ? ﬁl))in YiBrAyringe and
stir at room tenperature overnight. In a separate ' ask“on the second day,

conbi ne gthgil ¢H! mManqbycﬂd Nﬁ&(%@/g)l-ctqm\dhzﬁ{:e& te E}aﬂytm isneC(@rd@ g, 11

mol ), pota S|u o] te (4.47 30 S- Phos (0. 54 12.5 nol

%, di oxant 3951 ﬁgﬂgh%?twh Egl qretpte. 6&9‘5};\\%{“3@%4’@10 lﬁb"%fr"é‘&bhl\]t]ﬁé(ﬁHadd

pal | agli umu(a{vteMb QM@ [OrytABoGaniS 1ARF o%r HASRE e this WO

2006/ 091671 PCT u52006/.00é128301%?1§o TRt ot g Cup QR8P e ol 1 D (st
flask vi goreatatato sheae lighietan selit (Oohg, 2780 NS (BB), 5/5632h(+E). Concentrate to
dryness. Slurry in DCMthen filter to renove insoluble material. Wash with
DCM Concentrate filtrate and purify by silica plug (1:1 Hexanes : Ethyl

Acetate -> Et Pn}&baré@l&t allewindiécbrlitaiProsedibeMsimilH % Wﬂﬁ?&ﬂ@h 27. DCM to give

a 5 resi due //l 1 G >100 O/r\ which is used as is for Xt SteD M5
(ES), mz 326 (M+1). Prepar ation 40 Physical
7-[2-(2-Morpholin-4-yl-propyl)-pyridin-4-yl]-imndazo[ 1,2-4] ﬁy%'lgl'ﬁ”q
Di ssol ve Brepdatigi|dazo[ 1, 2- a] pyri di n- Y%%I -pyridin-2-yl)-propa a3 e (3.9 g,
15.5 10{nmol) in methanol (400 ni) ni trogen. Add norp{Es) ng,

hydrochl oride (38.4 g, 20 equiv.) followed by 3A Sieves (“.8@3, powder ed
and dried in a vdgcuumoven at 100 C overnight). Stir five |m nuat tthen add

sodi um cyanofor ony dE g, §F> ﬂlé%ﬂ;g@ﬂ' Hijjzt{’tﬁa%m yl?L i T B ) VT eyrnge and

stir at (oo em:erat ure for enove i nsol|ubl €6 materi al ,
washi ng wth nettranot—Concentrat ey Ui yress—then—+make—basiec—with-20% 15
NaOH (aq) amt ext|r lodoi1-(2-etetiyll-pstdinat-gl)- u\ﬂ&&dZo[leraHiyﬁ&mW tih adfifeous

sat ur at ef—sedi-umi—ehl-or-de—then—dry over MySO4. Filter and|{concentrate then
purify by sidl ca ped-Flgbyhridin-4-y1)-3-iodo- 1rmdazo[1,2 -a]pyridine 340

31 7-(2-Chloro-pyridin-4-yl)-imidazo[1,2-alpyridine 232

32 7-[2-(3,3-Diethoxy-propyl)-pyridin-4-yl]-3-iodo-imidazo[ 1,2~ 452

a]pyridine
33 3-Todo-7-(2-isopropyl-pyridin-4-yl)-imidazo[ 1,2-a]pyridine 364
34 3-lodo-7-(2-ethyl-pyridin-4-y1)-imidazo[ 1,2-a]pyridine 350
35 1-(4-Imidazo[1,2-alpyridin-7-yl-pyridin-2-y1)-propan-2-one 252
36 3-Todo-7-(pyridin-2-yl)-imidazo[ 1,2-a]pyridine 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-yl)-1-(3-piperidin-1-yl-propyl)-1H-pyridin-2-one
A. 4-Imidazo[1,2-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 -> 5 % Methanol : DCM -> 10 % Methanol : DCM -> 5 % 2M NH3 in
nmethanol : DCM- 10 %2 MNH3 in Methanol : DCM to give product as a tan
solid (3.wogpose¥g71 MS (ES), mfz 323 (Mrl). 20 PreparePCiast@oloosa8hg usi ng
procedures similar to Preparation 40: Physical Data Preparation Nane M5
(ES), mz (M+l) 41 2-(4-Imdazo [ 1,2-a]pyridin-7-yl-pyridin-2- 253
yl)-1-nmethyl - et hyI am ne Preparation 42

[2-(4-1m dazo[ 1, 2-a] pyridin-7-yl - pyrldzn 2-yl)-1-nmet hyl -et hyl ]-carbam c
acid tert-butyl 25 ester Dissolve 2-(4- |mdazo[

2’ m xt ot A EFREEl LAk i hapbbPae BiichtR P A ageidcndig amospisre 0

2006/ 09167 80 RCT4II2A06/ O8I 2&81 50 AL 4 0Nl FH%MeO@IMIBQ]&P‘t Ensﬁcé}t g, 1.1

equiv.). Stir 45 mnutes at roomtenperature then e wth ethyl
acet at e. SEB& @Rt uBRe) and extragt tthREM (10X) NFEORYeag Jayehan @netheuith sodi um

fil trat Purify b
il ca our e BagE EERNEM Mt qs T Prsctust BLeif T o 238 oy - v (25,
nz/ z 353 MSESkIYZ 215 (Mrepar ati on 42A

3-10do- 7- (4- net hanesul fonyl - phenyl ) -i m dazo[ 1, 2-a]pyridine A
7- (4- Met hanesul fonyl - phenyl ) -i m dazo[ 1, 2-a] pyri di ne Heat a m xture of

7-chl d i LS <2 a7
ety eor b aastidasBr Rl RN D510 AR SIS S Fi0n2 Pa( PP 4
(19 g, 16.3 iImmRBR)Jr@EBnm@gerarwtlangesﬁ%iﬂgmgﬁtg)ﬁmﬁgle)élé?(411086 ﬁL;Ma[mISO 2

t an
3ﬁzjelr nNgcﬁaﬂoﬁD%%ﬁgﬁ%lp?%’?ehé& ?ﬁf)%% 111&98) ﬁl\ﬂ% (4 2l draadie¢ Qo -8 np8rat ure and
filteo thRueeyhNGedsso el B Ihﬂol)%ﬂ'@‘ﬁ@atl?g 78 @@tfﬁxlt Qﬁﬁourﬁd%g{’@tcf?erregégggnm) and

extract this solution with Cl2 (3x2000 he organi ¢ phase
over MySO#s%E S@V&p@ﬁfaPQMA@@nxbmetlh@vbwﬂelt@wmmmff %mxadmdi heat to

to | artor s HeRaAHE FuEahRuRe e i Ko phhdt REPs T gt aiso g of
t he desi mgith 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®) SiO, eluting with a gradient of 0% to
10% 2 M NH; 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—a]pyridin—7-yl)—1~(3—piperidin—1-y]—propyl)-lH—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-a]pyridine (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



compound as a light yellow solid. (Yield: 85%. Ms (ES), in/z 273 (M+l). 20
B. 3-1o0do-7-(4-nethanesul fonyl - phenyl)-i m dazo[ 1, 2-a]pyri dine Treat a

sol uti on Wb 2686(0¥16met hanesul f onyl - phenyl ) -i m dazo[ 1, 2- a] pgmiusceve/o(c28i g,
371.3 nmmol, 1 eq) in 2000 nL of CH3CN at OCwith NIS (83.5 g, 371.3 mmol, 1
eq). Allowthe mxture to stir at roomtenperature for 1 hour. Renove the
solvent and the dissolve the residueyg.n 5000 nL of CH2A 2 , wash with 10%
NaOH sol uti on, NaHSC3 25 sat., water and aqueous saturated sodi um chloride.
Dry over MgpSO4 and evaporate. Triturate the solid obtained wi th hexanes,

filter and dry in vacua to affaqrd 11 of th Ltle comp S el | ow
ol 1. Colepa o dymaipas o thertisp A5 fipuler opbieEretigaag do or >

4- (3-1 oqgy o éﬂog&a{tﬂat@foadrwasﬁ.dslmn@-m IDCIBAEPFieras kéhnoRS AYSluMO 286 091671
PCT/ USZOOg 006283 -32 Prepare the title con'ﬁ)ound using a simlar procedure
as the OWesH with M. Gloepatiatei fotratsfand purify by silica plug (1:1 Hexanes : Ethyl
3-i0do-7;: (4- et hanesul f onyl - 1) -1 mdazo[L,2x i di , mz
379 (M ﬁc_etﬁ%gﬁyﬁ %ﬁtagm-)%?;%\%]%a ol: EBC%} 2 16% M%lh%}%l %@ﬁ/[) tB’E&ESd)

4- [ 75( 4-Mathonaesy a0y bs)pasy 19 usedasiazot the Zea] siap. iMBIES), yh/k 3260 pe

3-i0do- 7- (4- net hanesul f onyl - phenyl ) -i m dazo[ 1, 2-a] pyridine (2.50 g, 6.28
nmol ), (4-am nonet hyl phenyl )boronic acid, HJ (1.29 g, 6.91 nmol) and K2CO3

(3.47 g, 25.11 mmol) in 1, 4-di oxa and water (15 nlL). Bubble
nitrogen through the m xture forﬂg‘ep\gll:ég?n%t es. Add

di chl or obi s( t rispheEMohnsiihidg)ppayl)agiidin-491]{inidaz60.28hygdie. 188 mol ).
Attach flu; denser d tt i Xt 110 C. i i ght
AT AR N TR SR T L A

ggéﬁpfft%@ob?ﬁ%m@'o}ég@t 1 %{)fd%ﬁﬂi'tﬁog@ﬂ K04 hidrprdiRe AL &bLRILANE t3%n g/ 28t hanol

roug (r) 521. "Concentrate the solution in vacuo to a
yel | ow sajuirnd) followiedl py ByA Seobu(iB ghpovderetandghied (e s Ngtuuae evenr & 100564 et hanol

in dichloronet hape = 10% 15 pet hanol..in dichl oro -.1Q9 H3 in
met hanol O‘feﬁma%’tg'hlgglf %mé)tg%oa g -c%arn(gggjrgbyﬁ&_egf}l %éd 183;35? ’Zzé/y\sé(ﬂgS) , inlz
378 (Mrljg eaﬁﬁga«ﬁ@sm%gﬁﬂd Lt REbrA CIphtR fop5 BhRP &fiké toRerddve inkyisbleal
Pr epar ati on "Conpound me Data MS(ES), nmlz (Mt1) o
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 = 5% Methanol : DCM = 10 % Methanol : DCM - 5% 2M NHj in methano! :
DCM = 10 % 2 M NHj; 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 (ES), m/z
M+1)
41 2-(4-Imidazo[1,2-a]pyridin-7-yl-pyridin-2- 753
yD)-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-



45 4-[7-(4- Met hanesul fonyl - phenyl ) -im dazo[ 1, 2-a] pyridin- 364 3-yl]
henyl am ne 46 4-(7-Pyridin-2-yl-imdazo[ 1,2-a]pyridin-3-yl)- 287 phenyl
am ne 47 WOR26eq(@kb7 1, 2, 3] Tri azol -4-yl)-im dazo[ 1, 2- a] py PCUHius2®@6/026233
yl']-henylam ne 48 4-[7-(2-Methyl-2H[1,2,4]triazol-3-yl)-imdazo[1,2 291
al] p yridin-3 -yl] -phenylam ne 49
4-17-(2-Methyl -2H[1, 2, 4] triazol -3-yl)rimdazo[1,2- 305 a]
yridin-3-yl]-benzyl am ne 50 4-(3-{
ﬁ-[3[§5-teat-BFtyl-isoxazol-3-y|)-ureido]-3-f|uoro- 514

enyl }-imdazo[ 1, 2-a]yridin-7-yl)-benzgjc _acid 51
4- g- g 4-tpkionbl Siqarkpse -(Bﬁ)égy%r )‘Xie?%”d’ab Uf 45 Tanges Aiopm tsmgeraue theny oo o ¢
aci 2 YL D= B3a V| mim i di | am ne WD
2006/ 091%1}1%73@# E}% %%%%0%%%%& %F%%ch%« i) i, ANONGOHE ) 366h aRROGY
4- ( 7- Pyrsodivm Zhlyptidé. iddeagfiticLewl pfgS @, thed-filtey angouncenjerio-yPemiyrhy silip

s acd bt Ao e b %5 PR GeT R NS e 35 BB e e
A. 4-(7-Chloro-imdazo[1, 2-a] pyridin-3-yl)-phenylanmine 5 To a round

bottonmed flask add 7-chl oro-3-iodo-imdazo[1, 2-a]pyridine (3.0 g, 0.011
nmol ), add 4-(4,4,5,5-tetranet hyl Pregratiagi4dabor ol an-2-yl)aniline (2.6 g,

1.1 equiv.), pot ggs(@iclu_m arﬁ%%ﬁ?@sﬁlf&% &%gg¥%§lﬁﬁg%mbm}?%&% e (40 n.), and

water (20 ni). Dedxygenate this m X orou t hen add
di chl or oRi B(4-Mfpheryl phesphinye)pdtdadl onmjddng 0. 23 g, 0.03 equiv.) and

(ryness. and SHERAMITATEOMT <HIsPevBKeehI 1< &1 RIFFPR PUECEH BF19. GE Rash wi th
DC’V'DdaCf g&%@&&%@%&%rﬁ?@éﬁg 57 B;géyg& s r@%/ﬁoﬁ, il & (BN i OAC 160 5% MeCH
mmol, 0.025 eq) and cesium carbonate (472.4 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 CHxCl, (3kx2000 mL). Dry
15  the organic phase over MgSO, and evaporate. Add to the crude 2000 mL of CH,Cl, 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 (BS), m/z 273 (M+1).

20  B. 3-Iodo-7-(4-methanesulfonyl-phenyl)-imidazo[1,2-a]pyridine
Treat a solution of 7-(4-methanesulfonyl-phenyl)-imidazo[1,2-a}pyridine (101 g,
371.3 mmol, 1 eq) in 2000 mL of CHzCN 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 mlL of CH,Cl, , wash with 10% NaOH solution, NaHSO3
25  sat., water and aqueous saturated sodium chloride. Dry over MgSOy 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 399 (M:+1).

Preparation 43
30 4-(3-Iodo-imidazo[1,2-alpyridin-7-yl)-benzoic acid methyl



solid (2.6 g, 100%9. Ms (ES), nlz 244 (wm+l). 15 B.
4-(7-Pyridin-3-yl-imdazo [ 1,2-a]pyridin-3-yl)-phenyl amne To a round

bot t oned Wbasés/m@det14- ( 7- chl or o-i m dazo[ 1, 2- a] pyri di n- 3- pCrASpévenyd28an ne
(0.5 g, 2.1 mmol), pyridine-3-boronic acid (0.38 g, 1.5 equiv.), potassium
phosphate (0.87 g, 2 equiv.),

2-di cycl ohexyl phosphi no-2', 6' -di net hogg-1, 1' - bi phenyl (also called S-Phos,
0.105 g, 0.125 equiv.), 1,4-dioxane (10 nmL), and water (5 nL). 20
Deoxygenate this m xture thoroughly with N2 then add palladiun1(||) acetate

(23 ng, 0.05,¢ uiv nd ref ern| centrate the
reaction to df')ﬁf% th%H@“%‘i“B?‘P@X glﬁ%ﬁ%ﬁ%#)ter hist gIOB?F ﬁeﬁru Celite(r)
and was h pwphiati B 3Emtcemmnaettleankmfontv1 bﬁﬂn@l)arﬁlﬁ@l@[pﬂfa]ﬁyhdmé NbEs, pl ug

(EtOActo 5% MeOH : DCMto 10 % MeCOH : DCM to give a yellow solid (0.39

g, 66%. '7v<ﬂ5319e@§f+1)mz 287 (Mr1). WO 2006/ 091671 PCT/ US2006/ 006283 - 34
Prepare the follow ng according tg %ﬁﬁq%es simlar to Preparation 55:
Physi cal data Preparation Corrpoun (ES), mz (M+l) 56

4- (7-®yridi n- 4-yl 4i[mdadethinaduHppylphenyl)-Bnidago[ 1 30d]pyddinByy1m ne 57

3-(7- di 4-vyl| da d |

[4((7Pyp;'r. h.n ne @%Wﬁqmﬁﬂ%*ézﬁ%ny%pyr'fpéﬂrpsf@nyﬁ)lml%aﬂ Elz%/ ?ITEZ% Bg.gm c acid
tert-but xlzsqﬁﬁlsg g%ﬂm()ﬁlegiﬁa fwdmmma@iaZHbl(?z@;pey91 Hinﬁblfaﬁd IkbcéQZ

benzonitrile I mdazo 2-al pyridin-3
benzoni t (3.4¢g, Zﬁllhmhml)jmzbfr ﬁ;dzcaae} Prmi) émd7wgltb1= ﬁnalzblléubblfsmtrbgm c 292 acid
di nmet hyI hi.e

1, 2-a] py ra?ﬁn Tgr %F 3( uBeé 3 vgzrlﬁuﬁgteg d gllgﬂb)éoﬁlls(tmgﬂen%ggsphme) palladium
4-(74phi @H@ 1%@82 gﬁg 1@@4%&)2 8aBY b kfiux- c%’n?zlér)sep%ﬂé A0t kid bk td:@ t@ﬁo o, 0 29

mol) in T ' To the solution add a BH3' Me2S solution (2 M 1.0 ni,
2.0 mmoB}ir avernigbi 15drape) aandreool @trpomttmp@eﬂum i Gencepiratg Bhenmixtaredo and t hen

LU %ryness Avacuo. Slurry the resulting solid into dichloromethane/methanol and filter
through Celite ® 521. Concentrate the solution in vacuo to a yellow solid. Purify by
column chromatography (ethyl acetate = 5% methanol in dichloromethane = 10%
15  methanol in dichloromethane 2 10% 2 M NHj; in methanol in dichloromethane) to afford
product (1.57 g, 66%). MS(ES), m/z 378 (M+1).

Prepare the following according to Preparation 44:

Physical
: Data
Preparation Compound Name MS(ES),
m/z (M+1)
45 4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin- 364
3-yl]-phenylamine
46 4-(7-Pyridin-2-yl-imidazo[ 1,2-a]pyridin-3-yl)- 87
phenylamine
47 4-[7-(1H-[1,2,3]Triazol-4-yl)-imidazo[1,2-a]pyridin-3- 277
yl]-phenylamine
48 4-[7-(2-Methyl-2H-[1,2 4]triazol-3-yl)-imidazo[1,2- 291
a]pyridin-3-yl]-phenylamine
49 4-[7-(2-Methyl-2H-[1,2,4]triazol-3-yl)-imidazo[1,2- 305
a]pyridin-3-yl]-benzylamine
50 4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-3-fluoro- 514
phenyl}-imidazo[1,2-a]pyridin-7-yl)-benzoic acid
51 4-[3-(4-Amino-3-fluoro-phenyl)-imidazof1,2-a]pyridin- 348
7-yl]-benzoic acid
59 4-(7-Pyridin-3-yl-imidazo[1,2-a]pyridin-3-yl)- 301
benzylamine




3.5 hours. Cool the mxture at 0 C and acidify to pH =1 slowy and stir
for 30 mnutes. Make the reaction mxture basic with solid NaOH to pH =
12-14, fovbawsdongriextraction 10 with ethyl acetate. \Wa®hTiuseooexvd288ts with
saturated agueous saturated sodiumchloride, dry over MgSH, filter and
evaporate to afford 0.070 g. MS(ES), mz 306 (M+rl). Prepare the follow ng
according to procedures simlar to Prgparation 62: Physical data

Preparati on Conpound Narme MS(ES), ni/z (Mtl) 63
3-(7-Thien-3-yl-imdazo[1,2- 306 a] yridin-3-yl)-benzyl am ne Preparation
64 15 4-(F-Pyridin4—-H—imtdazo -t 2—atpw HEi 3yl - phezytamn ne

7-Pyri diln- 4-58 - i mi dazoﬁ?fygﬁﬁv%@ﬂ:ﬂ@af\%ﬁo{]82{?&@3%o6/ 04167201

PCT/ US2006/ 006283} -35 Charge a 25 nmal?%lﬁqd hottem-flaskteguippedwith a
magneti g stigger, ﬁeﬁ?ﬁ@r%ﬂﬁépﬁ%ﬁﬂﬁom‘é@qﬁ‘é%@EQﬁ@PHﬁﬂWF%, underlSng

at mosphdre, condenser, with 7-chiylrenzylgiiiezol 1, 2-a]lpyridiine (4.0
mml ), 4-pyridyl boronic acid (3.54 g, 28.8 mmol 1.1 Eq),

2- di cycl ohexyl phosphi no-2', 6' -di ngt hoxy-1,_1" - bi phenyl (600 ng) [ X-Phos, can
be 5 used as an alternate |igand ﬁpﬁrﬁﬁgnﬁ action], Pd(OAc)2 (145 ng),
K3PO4 (11.1 g, 52.8 1 o3 2N S p¥igh-3-)- ldthihe VArm t he
reaction while purgi%%ht 32[]%5@5%2% é?ﬁt hen %lzag{ﬁ?jo 65 C for 18 hours.
Cool t heAr #&6-Chimotimidacoih, 2-elpysdiat 3rye-phaaylamingnsf er to a separatory funnel

and sj phon off the ttom| 2 A . C t he
sol veht s undef© &84 ttﬁmggﬁgléa%ﬁicg%?{%q %Géﬁélﬁ Oég’aﬁa pﬁ‘?gggt%cg’c again,
10 and ey@pPhR|)Cadteles 415esiugaeheriyes S I-giokab@zhot2-gpenild (2tG adebeafiviat er .
Di ssolve the brown solid into CH2C12 and 5% NerxS: and hg%rzs chr omat ogr aph
usi ng Si petagsium parhowdite (1.5 &, 3 Paiy grdiemass (4O Mooty el "M NH3 in MeOH
wi th the_bal anc 2. it lye ct fractions under reduced
pressureD{:%Xy&le{}aeezgﬁﬁ? %ﬁ%ﬂe&éﬁf@&,ﬁiﬁﬁ”ﬁtﬁs@f fkgh%gg g (89%. M (ES), nfz 196
(Mr1) . 15icAorobidtutiphdhyipHosphiriehpatladioml(IR (ARper 0.68 equivbtanddefBix thy To a 250 nL
round-bottom fl ask under nitrogen, charge 7-chloro-iinidazol al pyridine
(5. 070 g, raglion eNpsH ghtiundgs Nz-bpgg‘iﬁnﬁa%ﬁf‘a%&it&?‘b“ rdg}ﬁne(siﬁ‘?dlg%é? L‘?}B.%N'mm , 1.2
ren%i pgt Fifer il SALH AR 1D R TastRitR DEM! Cohedntff the PABEeA udTP my, 1.6
o 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).

g+ 26.2

15  B.4-(7-Pyridin-3-yl-imidazo[1 ,2-a]pyridin-3-yl)-phenylamine
To a round bottomed flask add 4-(7-chloro-imidazo[1,2-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—Z’,6’—dimethoxy-1,l’—biphenyl
(also called S-Phos, 0.105 g, 0.125 equiv.), 1,4-dioxane (10 mL), and water (5 mL).

20 Deoxygenate this mixture thoroughly with N7 then add palladium (II) 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® and wash with DCM. Concentrate the
filtrate then purify by silica plug (EtOAc to 5% MeOH : DCM to 10 % MeOH : DCM) to
give a yellow solid (0.39 g, 66%). MS (ES), m/z 287 (M+1).



20 eq), tricycl ohexyl phosphine (914 ng, 3.3 nmmol, 0.10 eq), diglyine (50
m.), and water (68 L). Heat the reaction mxture to 100 C for 24 hours,

t hen stirwowess/®dhe&@iweekend at roomtenperature. Filter PChaSaeosioos2683 and
rinse with 2 x 10 nL diglyme. Slurry the solids in 50 nL water for 1 hour,
then filter and rinse 2 x 10 nL water. Dry the wet cake (-10 g) in vacuo
at 60 C overnight to give the title cgapound 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 nL
round-bottom flask with stir bar and condenser, under nitrogen, charge

;1 ?Lozogyglsg?l%gg}éqﬁo Otﬂloﬁrli,lggj&f %fhgét oré §eSgIH?‘h3It&P?eg)d§o][OE 3 a] pyridi ne
(5.47 9, {22.4 mol|, 1.1 eq), Pd(OAc)2 30 (90 ng, 401 | PhsiOA deg)

tri phenyl phempitiong (217 ny, 827Cm95un(ﬂqgﬂeeq), K3P04 8MS @ES)4R/D Mol 2
eq), 1l-propanol (36 nmi), and water (12 nL). Heat this reactmmﬁ;\O

2006/ 091671 PCT/ 'UMZOO"/ """""" =t | (90— C—overmght and
t hen cooll to3foom ten%erature 4§??nﬂ8atégﬁt§aébyﬁ1%1§e3lr@(and add 40InL MIBE and
40 m 1 M !_IC1 -0t “e Pr OH | avar 1€ v inance ‘vnvl;th 40 A— MTBE

and rinsé twsde wilth 8-(Pyid B’P%Q’éh‘&‘da@@c@ ~HRYR RO yl% m|) tos3guhe adqueous
| ayer, which is hpat ed ta 45 C heraEydanHg ng 9 M of 5 MNaOH Coal jthe 5
reaction|m Xtsgr e, land[4s@eBlyratin-25y1Gmidizboflg2- alﬂyednewt)r on |m xt uz{g aftegr 1.5
hours and rinse wth 2 %edzyiicanbdreic aciditbrt-bOdgl b&eH, then wth NTBE (to

hel p get |[The Ter| out y the solids in
vacuo at |60 C. I'sol at e4 tﬁgh%?? ﬂallfﬁd%@l gaa?ﬁvr\/fag%??g)l(z 90 g) 3B 73%\yi el d

Wi t h 98%purity—by Y
3- 1 odo- 74{pyr i8i n-4-y| L%JQ EQ&GB[J‘S;Y]Zm%g%@f 5&1 Wéld&gryg)e a 250 i rfd02r ound bottom
fl ask equi pped wi-th- 3 magnetic—s temperature cantrolled - heati ng
mantl e, N2 atﬁmspheréW%Zﬁ’[lizﬂ%}frﬂmﬂﬂlquzﬁﬁd]a%‘ﬁf@mz- a] pyrdogi ne (|3.35 g,
17.2 moll), NS (3.8 g, 16.8 mapid)dimgthgjanidn) . Heat the reaction to] 65 C
for 1 hour. This can be fol | owed by Si 02 TLC (100% Et CAc). Add nore NI S
(3.8 15 g, 16.8 nmol ) and heat th% rea(%tlo to 65 Cfor 1 hour. Mx the
reaction while cooling in an ice B 30 mnutes then filter and rinse
the solids wth MeQH7Ahend-yl-fhi@azst PhLASy AR 3ACBeVRAYERe dry at 40 C to
afford 4.59 g (83%q-J<Add| ti o%al (guctﬂ?:}én bevﬁgbﬁﬂaf?’ned fromthe filtrate.
MB (ES), m z B2ssolvemi(/-thixp-Fyl- m@azqmrﬂradpﬁmnﬁryl} henganigrife (0.087 g, 0.29

1, 2-3] pyr|d| ) n Ch CRA.- t ask

equi pped Wt 1n3TI\ﬂ:“ SP‘{]TC%ISO&FAF §c§1rmon ?J(pn%eré %n!glghgllg?@g %@i?t?rl(l)g mant | e,

under a Hﬁn@b Eﬂl‘@@iﬂ&él@pelﬁﬁmdeslﬁﬁme sotutibn fori lGdﬁ)mE{tes and then heat at 50 °C for

pyridin-4-yl-imdazo[ 1, 2-a] pyridine (4.95g, 15.4 mol). 4-ani no phenyl
bor oni ¢ §CSiy hpurs. Cool the mixture at 0 °C and acidify to pH =1 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:

. Physical data
Preparation Compound Name MS(ES), m/z
(M+1)
63 3-(7-Thien-3-yl-imidazo[1,2- 306
alpyridin-3-yl)-benzylamine
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: <



(1.07 g), 4-(4,4,5,5-tetranmet hyl -1, 3, 2-di oxanborol an-2-yl)aniline (2.69 Qg)
[these 25 conbined give (18.5 mmols 1.2 equivalents) total of boronic

aci d], diwethepi@ihane (140 nli), 2 M K2CO3 (40 nlL, 28P8Tmaseé0s6/006283 eq) ,
and Pd(PPh3)4 (836 ng). Warmthe reaction while purging with N2, then heat
to 65 C for 18 hours. Cool the reaction to roomtenperature and transfer
to a separatory funnel and siphon of f.sghe bottom | ayer (25- 30 nl).
Evaporate the DVE under reduced pressure off and take the residue up into
30 MeOH (1 L), and 2 MNH3 in MeOH (10 nm.). Filter the solution to renove

Pd(0) and ev a to .S 02 gel. Vacuum
dry the Si02 gﬁg{gg\ﬁ%gﬁg?wfg%?ﬁg%#%gfg@gﬁ%%ﬁg% nIia %tlc %%mat ogr aph using
Si 02 el Utehﬁfgraﬁm&ftoﬁtr@lﬂe@die@ﬂﬁg @bn®/ouheerNYataiosghedd, bkddenBerMiAthl 7-sMléa- t he

bal ance CH2C12. Evaporate t he sol vents under reduced ressure affording a

bri ght yendazelédralayrdiee ¢ 502 mul), és;yndm‘ borppig aci($)34 P28 ]
foll

o o MBQROSAE ) sty AR 214 i, POVl Grieho yR0ARSPR  yEompound,
gge Zyﬁ gnyrs;:d as @b altex@llzt_elﬂigjaml o thid Igaxzm)n[l ljh,étlea]zﬂyﬁ ohigh %Pﬂg)éa 1Z 2@85216 gz%gam ne
3- | od((_—, 78 ' &Pﬂ@ %3%%7@ @fi é‘{ﬂf‘iﬂd %@aétzgz“ w %lr{&l mNn

- | odo- i M&Qzo t}[en]hegf Rla3yr i 08 Kowk) cBYT the altion to room temperature and
2-yl]-1-methyl-ethyl }-carbanmic acid tert-butyl ester 479 70

3- | odo- 7tri@siera ysepggtortifunnd-apH sipheh 9éiZbe booraayer (25 mb).388d EBORcepdr at i on
(5- t or - BT Bpafts Sdereqtiehd iR il s Y AR g EaG et 27
(0. 489 gancﬂe\ﬁéofﬁlf@hndeb&lu@éﬂ Pre®Oet B-RESTOPeRYF trabef oPwiler AiR6lvE Ghe263 ¢, 1.52
MR 0?% ao d(S% MeOl)-I ané?}?entcrhlrgélgtyl raalTune X 2621 tm_ ]:c >
nmol , 1. broxe soli g{niorCItIq{gz n ograph using SiO, eluting with
a slow gradient of 0% to 10% of 2 M NH3 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-Pyridin-4-yl-imidazo[1,2-a]pyridine Method B:
1) To a 250 mL round-bottom flask under nitrogen, charge 7-chloro-imidazo[1,2-
alpyridine (5.07 g, 33.2 mmol, 1 eq), bis(pinacolato)diboron (10.18 g, 40.1 mmol, 1.2
eq), potassium carbonate (6.86 g, 49.6 mmol, 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
(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, 81% 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 hydrochloride (3.98 g, 20.5 mmol, 1 eq), 7-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-imidazo[1,2-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 mmol, 0.04 eq), K5PO,
(8.6 g, 40.5 mmol, 2 eq), 1-propanol (36 mL), and water (12 mL). Heat this reaction



reaction m xture at 80 C for about 16 hours, cool, then dilute with diethyl
ether (100 nlL), wash with saturated aqueous saturated sodium chl oride
(2x20 mL)wowateni1q72x20 nL), dry, filter, and concentr aPeTIuS2M600628E a
brown oil. Purify the oil by silica gel flash chromatography enploying a
0-10% gr adi ent of ethyl acetate in dichloronethane to 15. furnish 0.302 g
(58% of the title conmpound as a browsgsolid. M5 (ES), nz/z 339, 341
(Mt1). WD 2006/ 091671 PCT/ US2006/ 006283 -38 Prepare the foll ow ng
according to procedures simlar to Preparation 71: Physical Data

Pr epar at S, .

T (b onS ey PSS Rst o iy SR e 0t 1oaom tymperenysry Sepmate e

fol | owi ngayefstaaﬂmﬁduatnasl\/am’ﬁ aﬁ@mfrﬂﬂl NEHOD tcﬁ&ﬁ%@flalhy@r Wh&hs:amqu@b@gedur e
as for | e 64 bel ow. Physical Data Preparatio

(M+1) 731a1/el( (Wit el MTHE SRGIIBFEi9e Wi p sl érﬁrorbqwiu Aﬁ% m@&@am@ n;ﬁr) &

356, 358 .1 ugh t t | -3-
372, 50 4t EBeoutarirl nith Akt b UAre WRRERKhdng ool LES v BHOR." C8HAR 820

{ 4-[ 75 ( 6rdaktion mi)ptyrd dmdme@dy\t 15 P@i Bazofht réacsiop yuik direaferyll. ] hivemzyd Jingar bani ¢

IR o £k Wzthaﬁ% Megh.then, Vith Sl MTBESiohehp 82148 WALBPEL but y|

ester 19fﬁ€@ak@atﬁi§dd§ )0®r9fthéohupgpm%ugla{metl ot Beliitid adna] pyri dine
(4.80 g, 17.2 nmmol % | di oxane (90 nL) 2 M Na2CO3 (30 nL) and
yie

(4- ami noweldwy B(pihis@ﬁ() g) ihdp daweit98% pegtygby BELE (ahdl5 nm).2 eq. ).
Deoxygenate the m xture and fill with nitrogen. Add tetrakis
(triphenyl phosphi ne) palladium (0.50 g, 0.43 mmol, 0.025 eq). Deoxygenate
t he 1@acBi adodd-Fipsrdimnd]fimldazulialphtidiagen. Stir the reaction mxture at
15 85 C for three days. Add (Boc)20 (4.51g, 20.7 mmol, 1.2 eq.) and stir
the mi xture aChargea 50 mL round bottom flask equipped with: a magnetic stlrrer

temperature controlled heating mantle, N, atmosphere, with 7-pyridin-4-yl-imidazo[1,2-

aJpyridine (3.35 g, 17.2 mmol), NIS (3.8 g, 16.8 mmol), EtOH (3A). Heat the reaction to

65 °C for 1 hour. This can be followed by SiO, 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-a]pyridine (4.95g, 15.4 mmol), 4-amino phenyl 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 K,COs5 (40 mL, 28.8 mmol, 1.1 eq), and Pd(PPhs)4 (836 mg). Warm the
reaction while purging with Ny, 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;s in MeOH (10 mL). Filter the solution to remove Pd(0) and

evaporate under reduced pressure to coat onto SiO; gel. Vacuum dry the SiO; and
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Preparation 71

1-(5-Bromo-pyridin-2-yl)-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 mmol, 1.0 eq.) and 5-bromo-pyridin-2-yl amine (0.263 g, 1.52 mmol, 1.0
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

mL), 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
furnish 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 tricycl ohexyl phosphine (1.66 g.
5.9 mol ,w0.20@&/m0971 Deoxygenate the resulting slurry wpCh/usamenyeBes of
evacuati on and bubbling nitrogen through the slurry for 10 m nutes each.
Fit the flask with a reflux condenser and add

tris(dibenzylidi neacetone)di pal |l adiumz®- (0) (2.25 g, 2.45 mmol, 0.05 eq)
and stir the m xture under nitrogen at 80 C overnight. Filter the hot

m xture over a -1 cmpad of celite, wash with 50 nL 1, 4-di oxane, then

concentrate t sty solid.
Suspend a po?felpgl% %Rﬁﬂ\%ﬂ% ch}f@g)r)ﬁ‘@eﬁpsets %%(r)r% %)PP \é\ﬁgﬁne conbi ne
with 41.25 nL of 2 M| aqueous sodi um carbonate (82.5 mmol ,| 2.5 eg)a and
2- bromot hi agol e (4.3§ i, 8 07 g, 10 49.2 mmol, 1.5 eq), t| Rbysickt Bafgenat e
twice via eV&BHAE?Hn |and bubbling nitMNegen through the sydfedES)om/z|Add
tetrakis|(triphenyl pfosphine) palladium (1.89 g, 1.64 mml, A5 eq), fit
the flaskwith a refllux condenser and stir the mxture under nitroggn at
100 C overnight, Filt/erat BB et paxd1 tihrough a 1 cm pad
of Celitle(r) ,%%vash Wi ( ]j}gm%ﬁfhig}’lg?(a\é@ rgitﬁ)g%r}'lapp%g f%(%‘lég glc)mbl nedof il tjrat e
and washlequally to 5 three 25 g SCX Mega Bond-Eluttm SCX cartridges
(Varian) each pre-washed with 200 nL 1:1 CH2C12: MeOH. After Ioadi ng with

vacuum assi st each cartridge then elute
neeh oo o 1 The BB S Bttt Probetsl Sune P B haE Gt REgeurtat os i 1
vacuo anﬂorm;{alﬂpyc(gmm&y\gh a 330 g silica gel cartridge wusi ng al0to 5%

nmet hano gr adient in dichloronethane Concentrate the nnnl ed_clean 20

fracti ohs and dry [to yield 3 g (45% of

h C ) R . t

7-thi azplpsyhaifri|dazo[ 1, 2-a] pyridine as a tan solid. M5 (%% @%“232,
(M+1). B. 3P%r(1)m)-7 t hi azol -2-yl -im 1, 2-a] pyridine Di m/z
7-thiazpl-2-yl-im dazo[l 2 a] pyrl d| ne (1 14 g, 5 66 mmol ) ijn

absol ut g—ethanot—thenr—add—NBS{(1+0—g—5-66mot)j——st+r—themxture—=af room

t enperature 74 or 15-(#iBromes2-fldodoythenyl)-BR(53brtsbutydiisddanoladrghh an? 63% apply to
a 10 g BCX Mega Bond-El ut TM cartri dgeefVari an) pre-washed |w ‘?1 % m 1:1
CH2Cl 2: MeGH—Wash—the—SCX—<cartridge—with—300——11CcHR2Cct2MoH——ld e
with 150 i £H2C12: P-(ABiNbido-2Mbtdro-phogly] 586 eait-batyd-iddidagllBat es 3%%(72 to
provide|{1.07 g (671% of the title SQApgﬁ@ound as a tan solijd 280,
282. 2006

4-( 7-Thi az

/ 001 671 PCT/US2006/006283 41 _C.
| -2-yl-imdazo[ 1, 2-a] pyridin-3-yl)phenyl am ne
Preparation 75

0
0
0

{4-[7-(6-Fluoro-pyridin-3-yl)-imidazo[1,2-a]pyridin-3-yl]-benzyl } -carbamic acid tert-
butyl ester

A. [4-(7-Chloro-imidazo[1,2-a]pyridin-3-yl)-benzyl]-carbamic acid tert-butyl ester

10 Add to a suspension of 3-iodo-7-chloro-imidazo[1,2-alpyridine (4.80 g, 17.2
mmol, 1.0 eq) in dioxane (90 mL) 2 M Na,CO3 (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),0 (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



Take up 3-brono-7-thiazol-2-yl-imdazo[1, 2-a] pyridine (1.07 g, 3.82 mol)
and 4-am nophenyl boronic acid hydrochloride (793 ng, 4.58 nmmol, 1.2 eq) in
15 L of woi2eoszmees7and 7 nl of 2 N aqueous sodi um car bonaCe;uskéve006283
deoxygenate with 5 vacuum nitrogen bubbling as descri bed above. Add
tetrakis (triphenyl phosphine) palladium(0) (221 ng, 0.19 1 nmmol, 0.05
eq), fit the reaction flask with a refsgux condenser and heat the m xture
to 95 Cwith stirring under nitrogen for approximtely 16 hours. Cool the
dark brown reaction m xture, dilute with ethyl acetate (-40 nL) and

partitio S I e Lc.layer over
ol i d rmaan Pt I R B ST 1 b b 8 G0RUE i 2
Bond- El utdivpeaid dsiadgight{vaslicangolidr:a asdieed M&(ES) R0O33(M+1). CH2C12: MeOH.
After |oading, wash the cartridge with another 200-250 nL of the

CH2Cl 2: MeOH sol ution, then elute the product with 100 niL of CH2C12: 2 M
NH3- Me

O Vet USRS ERS b PR Bl IS AR, BBl
Pool ihebaﬂybea‘nerfractl ons and 15 concentrate to prow de 750 ng (679 of the

(B Doar St A S PRl Bl a1 2
1, 2- a] pypidh @st&olbb Zgohgownﬁm @@e@ﬂn'%o;?an%a%riZ‘i ﬁénﬁ, 5A5rdtﬁflﬁ&}8%thy| [

1, 3, 2] di oxabor ol an- nyl ani'ne Di ssol ve br ono- ch or o- phenyl am ne
(4.2 g, demﬁbm)ommacm @x%ﬁr@ S(®ommo), §i.teq.a RBOsAESE, h(i)ﬁmgean 0&do,

triet hyI e. (1 he h n| de-gas. Add
4,4,5, 5 § h() ﬁO %f %ggfngn()lxg)t%%$oﬂgne @%gn%r{rft[ %P@f*)“‘?éﬂt pWI se via
syri e ﬁMﬁgeﬁpAﬁde(‘@A@%Y 050N MSnmSD@r(QSqu}?n maygér@mhe Pealiitiuit €s with

nitrogen 25 then add {]1 1' - Bi s(di phenyl - phos mo)ferrocenel|6
di chl or opakiugEngdH1i wjth norees. étlr @exeaqwn ayQ0 1€ pndesmpiresenyipr ko hours. A

di chl oro h C n i tro heat.,at vern Af ter
the r eac'?;l% %tﬁ%é'@% hﬁ qe%f{eér qlve’l 2 U(t}eOlnl e?d?glgow Wi %léte\r/\noégh%wgzgn%@d %Sﬁcent rate
filtratewtth \dz[tyﬂ‘\(651$5 ang, BeOACBYUE mI30 Bllect the solid (1.50 g). Purify the filtrate

2- Chl or o- 4- yridin-4-yl-imdazo[ 1, 2-a] pyridi n-3-yl)-phenyl am ne WO
2006/ 091BY §! P@P{Mh@l&m@é%@hy wish efnde eOH/DCM gradient to afford the title

3-io0 7% ]gjgw(g ri
chl o?% 4 f)lé)l , %)rag%?%ﬁl%ﬂl%ﬁﬁ §| od%!a or o #nqt?grg?]@;ﬁog%tﬁgd( crude
mat eri al thefﬁilmdascéid'sngvstsldaghtly@eﬁes/ss)ohdp(@t(}?sgmﬁﬁ mabhoNB(ESY, 2:/8489 3

equiv.), ﬁﬁgﬁane (30 mL), and water (15 nmL). De-gas thouroughly with
ni trogen( add dichloro 5 bis(triphenyl phosphine) palladium(l1) (0.143

9. 3 mol 9. Pegfard BaEIHMnghcBRifg 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- 405

yll-pyridin-2-yl}-dimethyl-amine

77 4-[7-(6-Fluoro-pyridin-3-yl)-imidazo[1,2-a]pyridin- 305
3-yl]-phenylamine

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

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



overnight. Concentrate to dryness then slurry in DCM and filter via
Celite(r), washing with DCM Concentrate filtrate then purify by silica

pl ug (Hexao0eso9i671 Hexanes : Ethyl Acetate - 2.5 % Metrhanskoos/ol2Rs - 5%
Met hanol : DCM to give an orange- yellow solid (1.42 g, 46%. Ms (ES), mz
321.1 (M+l). 10 Prepare the follow ng according to procedures simlar to
the above: Physical Data PreparatiomggName M5 (ES), mz (M) 80
4-(7-Pyridin-4-yl-imdazo[1, 2- a] pyridin-3-yl)-2- 355

rifluoronethyl -phenyl am ne

[ 7- (2- Met hyl - pyri di n- 4- d
yl](zgtﬂimrw ar;%tf;ﬁ&rlm%%@ilﬁ%nr?ﬁa?é ér%ﬂgl%’bﬂ%% ‘%69
p£ Zpl( g H%@kh%gg@ph&%we -(P1881Y5 brhibHaz@ dg) 1D%oﬁdg@ﬁatb@uerte&1mhg sipfgny| }
i 0do- Fifwoatyckne$ aVa‘cuanydnqmldéqwbmng nitnggen{htousbdhpsluryifoel Q mmites 15 ny,

0. g%g %leh I%tgq jg\ﬁk\y\;lthlar}eﬂwg geﬁég )8(¥C? nschgnr}?/ﬁXmQ& %Ejﬁl;?a(l\’l'a&uﬁﬁl-zz ng,

tetraki ?é)t 32 gny hphashi 063 g dr@ds'tlbl Eﬂe(rﬁl)xu(@@naerﬁ‘@t,roge@ o030 °Cwotmight.10
equi v), i um car bonat e (99. 8 ng, 0.942 mol eqw v) in DME and
wat er mBﬂthIrtbe fat: mixtyra ofier)a 1 Incra pad of ealite.avashivgth %‘In@m]e vessel .

stir ngong iy ESREeo Bl HEERAE I AR s a&ﬁ@w""ve o e o

seconds use mcro ve Irradiation to raise
the tenpRE@i16RhE s6M (3Q@Qﬁ1nbgﬁpeﬁaxﬁnm’édlb®aﬁb060rﬁbmamm e mbfeviper at ur e

hed, hold th
AL 1 O ¢ b GO GEREE (60 BB o $40. 0 2 RPN ARI s Bcb-§h&nt ng.
Apply they '%?&c}l' £s emh)fﬁewcﬁoi)%g%%( thyRE vk e%h&ﬂ)n‘ adSubbl ﬂ(% nitbidh
. no

di chl or orreé M ammoni a i n net ha Concent rate the
25 net hahﬂdugh tlaaermlspermdnr Mdtcmmb(tdpm@oawdm) palalélfilé@d(lpfﬁ%éslu@‘b using a

rotary WO 200 6 / US2006/ 00628 -43 rd the
resi due I(“F?g Oeéﬁfﬂ% &ﬁ ﬁgé-ik %{ﬁlaf‘{? HaTONEESCF ¢ s[ 1|10n %ﬁre(u@gﬁﬁtrﬁgén"%l ( M+1)
Prepar e {dpec QlehQBht iR R @irk Brdveh-Braok BELIMESuSithioligh a l enPpaipstr at i on 82:
Physical data Preparation Conpound Name MS (ES) mlz (M]l)
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 1:1 CH,Cl,:MeOH, then elute with 160 mL 1:1 CHxCl»:2 M NH;-MeOH.

t

4-
3-
4-
3-
0.

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-a]pyridine 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

725  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 mL CH,Cl;:2 M NH;5-
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.



3-{ 3-[7-(4-Methanesul fonyl-phenyl) 83 imdazo[1, 2-a] pyridin-3-yl]-phenyl
}-propionic 421 acid 5 Preparation 84 2-[4-(4,4,5,5-Tetranethyl-[ 1,3, 2]
di oxabor overre@-opiig7a phenyl ] - N- (3-tri fl uoronet hyl - phenyl pcaastawiooess A.

2- (4- Brono- phenyl )-N-(3-trifluoromethyl - phenyl)-acetam de D ssol ve

4- br omophenyl acetic acid (10.00 g, 46.50 nmmol), diisopropylethylamne 10
(12.02 g, 16.20 nlL, 93.00 mmol ) and 141’ -carbonyl dii m dazole (8.29g, 51.15
mmol) in tetrahydrofuran (200 nL) at roomtenperature. Stir the contents
under nitrogen for one hour. Add mtrifl uoronet hylaniline (15.00 g, 93.00

mol ) an ction er,ni enperature. Concentrate the
reacti ongt%t(zérg @F%‘P{gé@dam[gé ar}P/ ﬂ ﬂ?phhﬁgg}gﬁm t hane (250 nmL.) and extract
with 2 N NaOHT41206 3tblomvaltBiazdl DOl -HilanH2-k]gwidhdiG107 g 382@fhotiland Vash
the organic layer with saturated aqueous saturated sodium chloride (100

nL), dry4eméropbgsdhoronic acid hydierhdesifedn®? mge SBrympbdd apé kabérqfal ont o

Lo yi ol gipRa Rt AT gRae  BinGhivofi e UL e SOLR OB MR T S0 B
2-[4-14, 4ac5uﬁn’ﬁﬁﬁ*bgeﬁ1rmibb}dhg bs dgs3iRdd above. Add tetrakis (triphenylphosphine)

dloxaborolan 2- N-(3tr|fluoro t hy enyl ) -acet am de D ssol ve
2- (4- br oB¥ 2}?>)(2§Lw9r19f1|wb%5wp LR %Eﬂa?t@@ﬁ%%ﬁ’(%a U§0, 8.38

1), b 70} :
) SR 55 S el e (2

anhydr oubouls.o€ankehé 8&kAFowh yeachen mygercatidute h\ethébyitacmatedoﬁ\&) eﬂt)smdvl th

nitrogen far. nut es at Add_ pal | adi.um acet.ate (11

(95 o BRSO he1 S T e pREED e Eop G el SRR RENANS, (1 1k

r eacid Onghrkard, WRs ttﬁbng%pgf {001 1018 StuUNB ga Bomd-EFIRE” bﬁﬁ(id deQWVad i) pAEy 2066/ 091671
PCT/ US2006/ 006283 -44 dil ute W|th etﬁ

acetatemgrr% !él% Extract/wash the
et hyl acatthtl®O0gol dtli GHGk Me QL érftewadmgm@sfx@yc Jeeovidh anisn2001450t er  and

concentr at e e I nanet hane,
oo ol onf - glfe FEECEe0H RISl HB Akl i 1B U B Qe e e e
to the OM—E;EIVI@@HaB@maﬁﬁrﬁE t& h bidwigofaage bﬂvamﬁqmnﬁy vifaiflakke chiohataguegphensi on to 5

yi el d the product 3005% 88. 59 Wash with hexanes. rh‘EQA n12 404
(M1). Piggesradienol 0P Samsihaaelisdishigromstigne c berlias clgampirpctions gnd

Prepgs at |:gefAfate t&> B%%i(féaﬂSO 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-a]pyridin-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 mL) 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(lI) (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



Preparati on Conmpound Nane Data MS(ES), mz 85

4-[4-(4,4,5,5-Tetranmet hyl -[ 1, 3, 2] di oxabor ol an-2-yl)- 432

phenyl ] - NwQ2odara9id7mor onet hyl - phenyl ) - but yram de (M 1)  PCT/US2006/006283
N-(5-tert-Butyl-isoxazol-3-yl)-2- [4-(4,4, 5, 5 86 tetranmethyl-[ 1,3, 2]

di oxabor ol an- 2-yl)-phenyl]- 385 (M+tl) acetamde N-(5-tert-B

utyl - 2- met hyl - 2H pyrazol -3-yl)-2- [4 81

(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxaborol an-2-yl)- 398 (M+l)

phenyl]-acetarri de N-(5-tert-Butyl-[1,3,4]thiadi azol 2-yl)-2-14-(4,4,5,5 88

t et thyl -[4,3, 2 ] tanj de 89
2 14 (4 45, SCuRbE R g ApialBeor ahvadye 2 M g gy RO
phenyl | - Mnérd-4- (4 4 Btsocegﬁﬁédﬂyi FIRY, Q]mpabamydn)z ggqﬂaaﬂyldmme&crude material

[ 2- Fl uoro-4- (4, 4,5, 5-t et r anet hyl

di oxabor ﬁbmmrwws)stqmemq) p@t@&umea QIIWJ-E.LK .8 g, 3 equiv.), dioxane (30 mL), and

L2- 11 uor Se08 (8 9% ests AERRhORye bbb B MR 0% 1 ey -

419 (I 1%15(tﬁ§1%&1?]ﬂ$h6@hn@) @@mﬁmmqn) 92149 £, 4}@1 0T Hea& reaction at 80 °c
-trifluoronethyl -phenyl)-2- [4-(4,4 -tetrampethyl - [ 1, . 2] diox
abor ol afvernighip qun):erﬁppéq]yq Jryness thei s&;gry in DCM and fllter via Celite®, Washmg

2- (4- Brogy yl e Di I
4- br om)pheng?ﬁd\?letc‘l)ocr:d}%r(cnlr fﬂ?g%f@tgénkéﬂéfyoﬂ;%ﬁ%l@’n et er%%%g{\e&%@ idd SeVE
anhydr ouEt}pryAbetauaeé(Qﬂj i Metdrdol:doCM He5foedethmwol : 8CN) @Give henraaget oxal yl

chl ori de 8.4 I fter 15 m nutes, all th
reacti ony‘ilé"ﬁ%?i’é‘ (?62 g@ﬁm%gq%grfﬂéﬁ t 1.5 hours, add EIii)l\/FO\(NO.4err1_)
and g§ir for pp,addhd fo%admg%rme{%@@%dq%@ﬁﬁllﬁ@ﬂmo@/ 006283 -45

Concent r ate to A thick anber lute with dichloronmethane (118 nl) to
provide|a 1 N stock solution of (4-brono-phenyl)-acetyl HTMS@ﬂIEéta(llS

nmol ). | Preparation Name MS (ES), m/z
M+1)
30 4-(7-Pyridin-4-yl-imidazof 1,2-a]pyridin-3-yl)-2- 355

trifluoromethyl-phenylamine

31 4-[7-(2-Methyl-pyridin-4-yl)-imidazo[1,2-a]pyridin-

3-yl]-2-trifluoromethyl-phenylamine 369

Preparation 82
3-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]Jpyridin-3-yl]-phenyl } -propionic
Combine 3-iodo-7-(4-methanesulfonyl-phenyl)-imidazof1,2-a]pyridine (125.0
15  mg, 0.314 mmol, 1.0 equiv) with [4-(2-carboxyethyl)phenylboronic acid (122 mg, 0.628
mmol, 2.0 equiv) in the presence of tetrakis(triphenylphoshine)palladium (0) (36.3 mg,
0.031 mmol, 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 room
temperature before opening. Apply the reaction mixture to SCX resin, which is eluted
with dichloromethane, methanol, then 2.0 M ammonia in methanol. Concentrate the

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



Di ssol ve 4-chloro-3-trifluoronethylaniline (4.13 g, 21.1 mmol) in anhydrous
di chl oronet hane (21 nL) with N, N-diisopropylethylamne (13.57 g, 18.29 ni,
105 5 mwb)o@mdiczool to 0 C. Add to the aniline in thePCcTaSec@odoess uti on
the stock acid chloride solution in dichloromethane (21.1 nL) dropw se.

Stir overnight at ambient tenperature. Dilute further with dichl oronethane
(100 m.) and wash with 1 NHCO (1 X &H8.nmL), water (1 X 50 mL), 1 N NaOH (2
X 50 nL), and aqueous saturated sodium chloride (50 nL). Dry organics over
MyS04, filter and then concentrated to provide 10 crude am de.

Chromat o i ; (5% et t

di chl or o%%%gar%%]/@%?}afﬁggﬁalﬂec r %/Tg gl %ﬁspzoé%‘g‘} @%ﬁéﬁhtcaﬁﬁglp g%&%aﬁ%@%&%nes.

(2.78 g, (@S)08/zampM+1%2.2 % . MS(ES), mz 390/392 (M+l). B.

N- (4- Chl or o- 3- trlfluororrethyl pheny Iz 2-[4-(4,4,5, tetrarreth -1, 3, 2] di ox
aborol an- 15 2 W?Leﬁh%ﬁ’}lllo]"ﬂ%%a’fﬁ“é& @C@uﬁﬁééﬁ’é‘i}ﬁ‘é ﬁpﬁﬁt@i‘l o that for
Preparatiom 84, MS(ES, ni7z 438 (M 1) Prepare the I l:(dl&ﬁ ui ng to
procedur @s BiekhdaBbnt 0 Preparatio SI cal Data P

MS(ES), In/z En(nlvm) N-(5 -tert- u‘i“%}?ur%“ﬁﬁ Mol - 2- yI) 2. [ 53’”/% 5 93
tetranett oxaborolan-2-vlY-nhenvli acet a“ glj
2-[ 2- Chl or 0- 4- $34 4,5,5-t efr {énﬂtWe@nesulfonyl—phenyl)— |
[ 1, 3, 2] dij oxaborol an- 2}- ififagh bayalpymdip3-ylipbenyl }-propionic
trifluoranethyl - phenyl ) - acet am de acid
N-(5-tert-Butyl-isoxazol-3-yl)-2-[2-chl oro 4 (4,4,5, 5 95

tetr thyl-[1, 3, 2] di oxabor ol an- 2- - 419 acetam de

2- [Za{ChTEI oro-4-(4,4,5, 5- tetramethylly@%n%)

di oxabor ol @Uﬁﬁfé&’éﬁ 3 SQJ!%%BM*JelHyN[( §‘2](ﬁ6)1aborolan 2- yl) -phenyl]-N é3—trifluoromethyl-
trifluoronet pyr|d|n yl )-acetam de Préparation 20
4-[4-(7-Chloro-imdazo[ 1, 2- a] pyr pagnyl)3acgtamighenyl 1 - N- (3-tri fl uor onet hyl - phe

nyl)- b uty rz’:lm ﬂ?on\llg) pl%eny?)/ 19 %’ %? uc?rg;rr{e%sg geny Ogczega%nidé 46
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

tetrahydrofuran (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 mL). Wash the organic layer with saturated aqueous saturated sodium
chloride (100 mL), dry over MgSQy, 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-trifluoromethyl-
phenyl)-acetamide
Dissolve 2-(4-bromo-phenyl)-N-(3-trifluoromethyl-phenyl)-acetamide (3.00, 8.38
mmol), 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 mL). Deoxygenate the reaction contents with nitrogen for 10 minutes at room
temperature. Add palladium acetate (II) (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



Suspend 4-[4-(4,4,5,5-tetranethyl-[1, 3,2] dioxaborol an-2-yl)-phenyl]-N(3-
trifluoronethyl-phenyl)-butyramde (0.47 g, 1.15 mol),

7- chl or o-8oi20@0Mideridazo[ 1, 2- a] pyridine (0.29 g, 1.05 mrolrjusasd/osass d

pot assi um carbonate (0.48 g, 3.45 mmol) in dioxane (4 nL) and water (2
mL) . Deoxygenate the reaction contents with nitrogen for 5 10 m nutes at
room tenperature. Add trans-dichl orobigg(tri phenyl phosphi ne)pal | adium (11)
(22 mg, 0.03 mmmol ) to the reaction. Fit a reflux condenser and heat the
reaction to 105 C over the weekend. Cool the reaction, dilute with

di chloro f L o] | i [ Concentrate the filtyate and
t hen chr gﬁn%t? ggrﬁlaeg oaﬁétg%eﬁ?%%&g'sﬁ%gagf%asg%%ﬁen%{lwfﬁ%ﬁa%esf LL@ onge gf‘t&f E o yield
t he prod¥cro0(:30Y, dayoveéy MESONE(tESInd dongemtble (oMriness 1DiFoRB @M Ecrhdesdll | ow ng
according to procedures simlar to Preparation 97. Physical Data

Pr epar at Moy isbloremame. Mt geyly add hexang. \hpon caqlips. qrigyiels Borm padt hi
azol - 2-ylL) :2= =L - Ll 2= idi n- -2-f| - phenyl | -
443 ace %%%8%2{1 ﬁgg%lsg {ryat?‘.:ilé gpggaglg's g{‘&i ?ﬁé{[ s]'m%g W h%'u{:é, e t)le gquequ{n? id

4- [ 7-1 4- Metdthe esaduco@y00 pI8&rHh)) -Washdwith hdxshea] PWES), i34 (Milhi azol - 2-yl }

- methylamne_ 15 A . . . .

[ 4- (7- Chl or o- FFAPALEABE ollevingsqcoriing o progedussssimilarioPrepsratipn e ar bani ¢ aci d
tert-buty ester Tp a solution of Phvsical

(4-trinet h%r%;??nn | 1t hiazol -2-yl methyl)-carbam c acid teri_-g\égxéla ester

(0.480 g, 1| 1.0 eq.) [prepspedddna the PCT appli

W)200404610i, June| 3, 2004, filed Novenber 10, 2003] in an 5 (i oxane
(4 m), apd—7—ehler vridine (0854 821 27 ol ,

h_2 20 1 ndo-—itm daznl1 2 aln

% UBLAIICA T D S AP JE TN ==
1.0 eq ) hnd 185C (p.TEGH 3 Fetamethy AdIdorBmrana20d)-102 g%, 07 eq. ) .
Deoxygenal et he reatt RIANTH-RE(A-tithiommethyi-phenyl)-bypramiden | St (M-BL 9b ¢ over
ni ght, copl, then dil ut &N-Gi-teit-BobybisOReE-Y11-8 41ty 5,.5wash|wi t h sat uf at ed
aqueous saturaed sodi uetramdtbyli-[de,2]dk@boro)an-Iwgl)ehef@k20 m385 @dyl) [filter,
and conceptrate. Chyomat ograph on sadetamaidgel first with aj}50% 100%
Et OAc/ DCM WO 2006/ 0916X1(5Re:t. ODGIDB8828Bpyraddl-Byadi@nt {hen a 5% McOH DCM
gradient to afdfford 0.18Q 4% QletfaiRityii[l S, QHRBHGenWNIEh | 308 (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-yl)-phenyl}- 402 (M+1)
acetamide
80 2-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)- 407 (Mi+1)

phenyl]-N-(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-y1)-2-[2-fluoro-4-(4,4,5,5-
91 tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]- 419 (M+1)
acetamide

Preparation 92
N-(4-Chloro-3-trifluoromethyl-phenyl)-2-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-
10 yD)-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.



is used in the next step without further purification: MS5(ES), in/z 365
(mMt1l). B . {4- [7-(4-Methanesul fonyl-phenyl)-imdazo [ 1,2-a]pyridin-3-yl]
-t hi azol -woybosadieh }- 5 carbam c acid tert-butyl ester PCo/ts2e&ep@8si on of
[4-(7-chloro-imdazo[1, 2-a] pyridin-3-yl)-thiazol-2-ylnmethyl]- carbamc acid
tert-butyl ester (0.180 g, 0.49 mmol, 1.0 eq.) in dioxane/water (2:1, 6
m.), add 4-(nethyl sul phonyl )-benzene_t),%[oni c acid (0.108 g, 1.1 eq.), K3PO4
(0.208 g, 2.0 eq.), S-phos (0.025 g, 12.5%eq.) and Pd(QAc)2 (0.006 g,
0.05 eq.). Deoxygenate the 10 reaction m xture and fill with nitrogen and
stir at 00 Cfor 4

th t t di | ut
IR A A ERE G TR
sat ur at egto%f?%luﬁbﬁm?llb@ﬁlo(ﬁfégg)l)%étyl ARRle (28 BAINQ. dry, filter, and

concentrate. Purif he residue " on Silica gel with a 0-80% Et OAc/ Hexane
gradi ent, t he@lsswl\»tel# shlof-MutiDertthylagiline (41380241 ofmelhé aihydeousonpound as
a sli ghtl el | o

Cas 1 72 ekl e aRe G, RBRgT - isorandetyimips 13- 8530 P Moazol - 2-y1 1-
met hyk amipiifio] Qndic&ﬁ’ kaipican Afd to the aniline in the ice cold solution the stock acid

{4-[7-(4- et hanesul fonyl - phenyl ) -im dazo[ 1, 2-a] pyridin-3-y

t hi azol - 2hiprideselption m%/l@lém%neél@qn@ (@bﬂﬁnl@lﬁrywwxégtétﬂr wrrllsmaéanxbl@s mmol, 1.0

o0 b SR ko e b (ALl XA, S Y BT L1

Evapor at €0tnlle), vage (1 mws(mnxp u]rN Namdel XvoLmaad dquses wattitaedt soflinni her
purification. Preparation

2-[ 4- ( 7- ChAIoBB (3 29[f>1Oig-aaacwwrdwas@et’ﬁl‘)er prebihgn FongepEaied 19 Po3idnet hyl - phe

| di 655 ,
n?/ )'l?r?rgfc;lﬁig'r?gﬁ%e %h&{é%r?a}l rh[gﬂél_}le%¥1§1n%s%{g3I iy 9 dE7R ety 2 kY I di ne ( gy

1, 3, 2] di dxdnbupmb@nn@)llwbﬁ)inqsh&wty]stamz@ﬁqm dfchlmquﬁibalhﬂj lhexdneny(2)78 adeddn de
(1.00 g, 2.47 imlar to Preparation 99B. MS(ES),
30 ni/z F38% W?\I?@%ggﬂf/ég’%%?g%ﬂiszooes/ 006283 -48 Prepare the

foll ow ng accor d| ng to procedures simlar to Preparation 100: Physi cal

Data Preparati on Conpound Nane NMS(ES), mz (M-1)
N- ( 5- t er tB Bt(HCH eroxdrelucgomppthybplieay]) - (et 6,5-teframethyl-[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-yl)-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-yl)-phenyl]-N-(3- 440
trifluoromethyl-phenyl)-acetamide
N-(5-tert-Butyl-isoxazol-3-yl)-2-[2-chloro-4-(4,4,5,5-
95 tetramethyl-[1,3,2]dioxaborolan-2-yl)-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-trifluoromethyl-phenyl)-

butyramide



101 imdazo[ 1, 2-a] pyridin-3-yl)-phenyl]- 409 acetam de Preparation 102
7-1odo-imdazo [ 1,2-a]pyridine 5 Conbine 4-iodo-pyridin-2-ylamne (4.00 g,
18. 18 moWw 2aewh9cdtiior oacet al dehyde (2. 77 ni, 21.82 mmolPLTius2@bloed2es (40
m.). Attach a reflux condenser, and heat the mxture to 83 C, stir
overnight (15 hours), and cool to roomtenperature. Filter the resulting
solution to yield the product as a tapgsolid (1.40 g, 32% . MS(ES), mz 245
(M+1l) 10 Preparation 103 7-Ethynyl-imdazo [ 1,2-a] pyridine

A 7-[(Triisopropylsilanyl)-ethynyl]-imdazo[ 1, 2- a]pyridine Cbnbine

1) oo ez ek BN U o SRR R0
0.541 mmiﬁuoe@ﬂethyltptﬁhwl@mraﬁldeﬁo54 o1 554m 68, TeBlojo-8-Hodo-fnidhxane (50
m.). Bubbl e nltrogen t hrou the mxture for five mnutes. Add

[1,1'-Bi QIPdrlémérﬁQ 9|ghb9§hﬂlﬁ@1))faé¢lf3@tﬂemé2}581‘1m eHPaEH . 48aﬁ|iﬁﬁ(mmol)(m 432 g,
0.541 :
ana nea diomars ftFET Ik mby PBL SRR AR criph cBens Sl Sl ier P eToe!

room § enpe kafwieLat rbohti@hpéragirdl Aﬁdltr@nst—dtiélﬁlugibls@&iphbﬂylﬁlﬂdspﬁﬁ&)paﬁﬁhﬁmnt rate

t he solutlon in vacuo to a dark brown 0|I and use as is. MS(ES), mz 299
(Mr1) . BDZA2EmRE, y3- IPFHO&PaFE(ShG[ feECt?na]Fbtyarlie Hi GendsHsg5i4ad heat the reaction to

7-[(Trii 5 e 10.82 25
mrol ) an Q?e?reg r?tléy géﬁn%%ﬁi E%\Sp ?ﬁu]g?%cgléﬁﬁm%wﬁaoﬁy%gﬂ%é ﬁlfzfgl t%l in THF) in
THE (5 mpughSTélite® h€onteddttatethatiiltrao nnd iep ehmimategriyer o liod, mkingd)-3 then
concentrate in vacuo to a W) 2006/091671 PCT/ U 006/008%@; §9 b ack oi
Purify byredspabsihdrceirse ByyialsHye prodush Cakmeas £%)« S 6‘158 Merh(1. 10 g,
719 MS( ES

12 3771 azoi PERGIo e Ighlte bR RER bt Gltn Yinne ol pilation 97
7-ethynyl -li m dazo[ 1] 2-a] pyridine (1.10 g, 7.74 mol), coppePhymyﬂiddide
(0.074 g, |0.387 nmmol ), and trinmethylsilyl azide (1.53 m_,| 11B&tanmol) in a
9: 1 mi xt ur|ePrepdrativF{ met hanol (13.Gonifolind Natnepr essur e fl ask. M3BEE),t he flask

with a Tefll on screw|cap m/z
(M+1)
N-(5-tert-Butyl-thiazol-2-yl)-2-[4-(7-chloro-
98 imidazo[1,2-a]pyridin-3-yl)-2-fluoro-phenyl]- 443
acetamide

Preparation 99
C-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-thiazol-2-yl } -
methylamine
15  A. [4-(7-Chloro-imidazo[1,2-a]pyridin-3-yl)-thiazol-2-ylmethyl]-carbamic 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,
June 3, 2004, filed November 10, 2003] in anhydrous dioxane (4 mL), add 7-chloro-3-
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% MeOH/DCM (100 mL),
wash with saturated aqueous saturated sodium chloride (2x20 mL), water (2x20 mL), dry,
filter, and concentrate. Chromatograph on silica gel first with a 50%-100% EtOAc/DCM



and heat the reaction mxture to 100 C, stir overnight (15 hours), and cool
to room 10 tenperature. Concentrate the m xture to dryness in vacuo. Slurry
t he resulwongosmiérd i nto di chl oronet hane and filter througis2@elond2es (r)

521. Concentrate the solution in vacuo to an orange solid. Purify by

col um chr omat ogr aphy (ethyl acetate - 5% nmethanol in dichloronethane - 8%
met hanol in dichloronmethane) to afforghproduct (0.82 g, 57%. MS(ES), ni/z
186 (Mtl). 15 Preparation 105 3-lodo-7-(1H][ 1,2,3]triazol-4-yl)-imdazo|
1,2-a]pyridine Use a procedure simlar to Preparation 27B with

compound g iy MadhiReh bRt Bk e e fudecitpound, which
7- (2, 6- Bt pedany ket Qkﬁvﬁmﬁbﬂﬁlhﬂ&fj;ﬁ%ﬁicbtién:’Mg(}@:}t), RYZ 36 iNag)Pr epare from

7-io0do-imdazo[1, 2, a] pyridine and 4-brono-2, 6-di'nethyl pyridine (Acta.
Chem ca. Scandi navi ca. B42, (1988) pages 373-377) using a procedure simlar

t 25 P ' 27A. . Nzl.z 224 1). Pr ratiqn 10

5?( 1- lvet%‘?‘ﬂ‘%ﬁ\@%‘?%ngog?fg%{%’flﬁﬁ%@%( Pﬁz%rr'g‘rﬁ?ﬁ 1%01 ryﬁlé\e&lyl}*

1- meshyl GwahiPrQl el tasidoxylic acid (10.00 g, 99.88 mmol), and 30
t hi osem carbazide (9.10 g, 99.88 mml) in dioxane (110 nL). Heat the

m xture to 900 suspersionNT, [4+(Rehladdmidwesidiboalps(itint)-yoxiiahdle?-yoeeti@]-14 ni,

99. 88 nmul,) dr i Se, over 2 2006(091671 \PCT/.US2006/ 006283 . - 50 . m nut es.
The react |goaﬁm?ngc>3%e?§b'i“§ %ﬁt?rip'\e/l\g()igogﬁé %glr i‘oae(gl;%%@xa’i’?{évﬁteé%%éu@ E“?ﬁt room
t enper atadde-(niieanilplnlyD-ALerbbsiaid adrbsanmuinéd )Py, exoeg Do make
basic. Filter to renove solids; the filtrate is extracted with ethyl

acet at e.CIPhePIPYEHIZ §.dye% £e) drd RAP Ak (HOQME. 805 qx- )y Perxyeennis teng ;
i : i Uy Sl f filt 0} { 5. Qi t
5 S5 ARENEB B BEE ORI ot or

4- Di met hybantmpsretufyindidilule Wath Y95 BEOEIDCORYI00-thh). awRkh GreythAir8&ith ,
di hydrochl oride A. 2-Am no-5-(1-nethyl-cycl opropy@{-t hi azol e- 4- car boxylic
aci d netHirated aereoupsatyatsr sedivm grenda (2@@%@{%@1 AR oHanety, fikemendy, 58. 05

mol ) , %'on@é:ﬁglj)%é!. n%ﬁ@?ﬁieirgﬁd% KLi€a ééQViaxoa @J80%7E&§Aé7m&2neag?gdi§nt,amgﬁt rom

sieves (5.6
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-a]pyridin-3-yl]-thiazol-2-y1}-
methylamine
To a solution of {4-[7-(4-methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-
thiazol-2-ylmethyl}-carbamic acid tert-butyl ester (0.160 g, 0.33 mmol, 1.0 eq.) in 1:1
20 MeOH/DCM (20 mL), add HCI (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-a]pyridin-3-yl)-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-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-N-(3-trifluoromethyl-phenyl)-
acetamide (1.00 g, 2.47 mmol) using a procedure similar to Preparation 99B. MS(ES),
30 m/z430 (M+1).
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bor ohydr Ade[(TaispprapylsBamduethy)yli-tmisiaeo[d Lﬁ‘ﬁ]pyﬂdlne
Combine 7-iodo-imidazo[1,2-a]pyridine (2.64 g, 10.82 mmol), ethynyl-

15

triisopropyl-silane (3.61 mL, 16.23 mmol), copper (I) iodide (0.103 g, 0.541 mmol) 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]

dichloropalladium(IT) (0.442 g, 0.541 mmol, 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 to a dark brown oil and use as is. MS(ES), m/z 299 (M+1).

B. 7-Ethynyl-imidazo[1,2-a]pyridine

25

Combine 7-[(Triisopropylsilanyl)-ethynyl]-imidazo[1,2-a]pyridine (3.23 g, 10.82

mmol) and tetrabutylammonium fluoride (1.19 mL, 1.19 mmol, 1.0 M in THF) in THF (5

mL). Stir the mixture at room temperature for 40 minutes, then concentrate in vacuo to a



15 foll owed by the dropw se addition of nethanol (4.1 nL, 15 equiv.). After
45 mnutes at O C renove cooling bath and et warmto roomtenperature for
15 m nut e®0 2Qwaed?1 reaction (cautiously) with 1 N HC eagjus2exeooass nat el y
50 nL. Extract with DCM WAsh organics with aqueous saturated sodi um
chloride. Dry organics over MgSO4 t hen filter and concentrate. Purify on
silica gel (2 : 1 Hexanes : Ethyl Acejqate - : 1 20 Hexanes : Ethyl
Acetate) to give a white solid (1.11 g, 58% LCVMS (ES), to/z 229 (M1,
product - t Butyl). D

'E gr tDI- rrgthbg}lql aén%?lr(g{%etzg%l’:ﬁpggg}lq}gg&g%grapg}g l(ecgl‘%cl Xta?e) ttohélf?grglp_rc?cﬁ%g' Jl_. ﬁ)aé,bam ¢ acid

[ 4- hydr oxypet 4 lrﬁ@tlh rpyclopropyl)-thiazol -2-yl]-carbamc acid
tert- buty%gs%\?%@él vf]LZl %k P)mml) in DCM (50 nL) under nitrogen. Add

tri phenyl phosphi ne (2. 05 g, 2 equiv.) followed by carbon tetrabrom de (2.6
g, 2 equiv.). Let stir at room eratullggr for 15 mnutes then concentrate
and purify on silica gel (Hexan JCRUYIOD ey anes : Et hyl acetate) to give
the Bromde (1.02 g, ﬁ%{ [1!3?31%&5&1 eyl?ﬁnidakcs[lrmﬁ]gpmhel n THE (40 ) and

add dinmethylamne (7.3 nL a 2 Msolution in TH quiv.)_and stir at
room t enper at Gemsbingr7- eﬁthﬁdlhﬂ@ldam[llt?eﬂpmnﬁ £héQ Boh 74 W) r?@PWft(H iqfide o

2006/ 091 P 200 t duct
(0.5 . Q@& PR oD B BRTEE- 48, 1| KL el by S fR ey
2.15 (s, ofabirr: rﬂ;etﬁandmn QL) id aPBesksre fREY., Sénl Bk flavk vam)aTeﬂarsscm caH) . E
4- Di met hyl am nonet hyl - 5- (1- et hyl - cycl opr opyl )15t hi azol - 31' an ne

di hydr oczmdd}qatj@e reackipr sykiypge to 100 °C, stir overnight ( hours) and cool to room
4- dj h d
E or ti(gﬁ ﬁlpg \38 n%tOEgeé‘ltr%te(tfi? Hﬁitﬁ%’? to%ﬁe@%’ﬁﬂ%ﬂ@ r cl:n fet%ll}%lléjlg gﬁé“ag daCI4M

HCLl i n diiexangndtifand amd,filo treeudhvColita@as 2t I(Eom:Enﬂralemetsefmienaﬂ uamzodo enni ght .
LCVMS shows m)s.tléstartlng mat eri al E@f the rea %n 40 .C over ni ght .
LCVB shoV\@ngep%’rhldi urify Ry 6P L8 EhimaiPera eﬂﬂéﬁ‘%%at?e‘%é H)FHF‘BO%IB 60 C and
heat oveg ?m]%ter hf |sé% : of ﬁlacﬁ&m%nfe@tm%?ioeaffa%d%dh@t @2 Byate is

present; e solid. Solid appears hygroscopic. Redissolve
solid i nM#ERpnot lahMebncentrate to give a white solid (0.784 g, 95%. MS
(ES),_mz 212 (Mtl). Preparation 109 15

5-tebd- But yl - 4- di met hyl am nonet hyl -t hi azol - 2-yl am ne Prepare using
procedures simlar to Preparati onpr@gﬁauérggbgite the product using a SCX
cartridge (10 g VARI AN bond el utgﬂ eluting with 1:1

met hanol : di chl or oneBHade/-(1HHd 2. ltriazol- MYNH@ﬂW%@W!dH%ﬁ chl or onet hane.

Concentrate t ﬁee la%%c%ﬁurteosm%flz{r 0 gre QlFatlE)n tZl7§ with 7-(1H-[1,2,3]triazol-4-yl)-

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)-imidazo[1,2-a]pyridine
Prepare from 7-iodo-imidazo[1,2,a]pyridine and 4-bromo-2,6-dimethyl 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 N, then add phosphorus(IIT) oxychloride (9.14 mL, 99.88 mmol) dropwise over 25



conmpound (0.190 g, 1>100%. Ms (ES), mz 169 (Mtl, product - Nwe2). 20
Prepare the follow ng according to procedures simlar to Preparations

108/ 109: weBhyaimwad7iDat a Preparati on Conpound Nanme MS(EBCT/USRéos/o00de8i) 109b
5-tert-Butyl -4-norpholin-4- 256 vyl methyl-thiazol-2-ylam ne Preparation 110
2-(2- Ami no-thiazol -5-yl)-propan-2-ol 25 Add n-Butyl lithium (1.6 M
solution in hexane, 24 nm., 38 mmwl, 250.eq.) in a dropw se manner at -78 C
under nitrogen to the solution of 2-amno thiazole (1.90 g, 18.97 mol,
1.0 eq.) in anhydrous THE (80 nL). Add chlorotrinethyl silane (4.8 niL, 38

WO 2006/ 091671 RCT/ US2006/ 006283, - 53 | o the nmixture slowy
hC g0 Cs e R T e 2 s et pEo b tndn RS 1 S he

M xture @mRrdufe0DekntBrid!LEG g iRt alid émS@Intiinh BRdloRide 8 nfakaBeki@deilr Butyl
l'ithi um$1.6 M solution in hexane, 12 nL, 19 mmol, 1.0 eq.) in a dropw se

manner . toxgenoxe selistse therfilirayelis extorciedpyith athpl asqtaje. | Bretorgani¢ fayetie vashedt i on

m xture af., - CHor 1 e I t 1 nut es.
Quench W?}[Hftll Vgﬁn%rbr# g &h%%sglrt ]Ji@ég%%aglgcis .Owrllga%t_ 1u§?§ﬂlf?§£%‘_f{e ﬁﬁ%gg\%@ﬁgﬁg téno room
t enpef at ghe.prédidt & 5wk, Boel aus (E2N0v/nJ6 (MWAsh the organic |ayer with
aqueous saturated sodiumchloride (3x30 nL), water (2x30 nL). Dry the
organi ¢ phase over MgSO4 and filter the drying reagent off. Concentrate in
vacuo. Purify by col umm chronat ngf&gl?“r)éti&%/ g 5% met hanol in dichl oronet hane
4 10 10% et hanol in dichloronethane) to afford product (1.38 g, 46%.
MB(ES), ni4RiniEBylafieb)eth B e pamethtyheydaprbpyl)-tig azd Qeyldinng diloydpoddenitler es

LT 1 PhaRat Sl R P PN R SR SRR g SpIROUTd Nare
112 1e(2- Am n@ohibidzalvRiwi-LtyayslopRithaatnol (6100 g, 58.05 mmol), 4-
methylmorpholine N-oxide (10.20 g, 87.08 mmol) and 4 angstrom sieves (5.6 g) in
CH,CI, (200 mL). Stir the reaction mixture for 20 minutes at room temperature under
N,. 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 mmol) 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 O °C under N,. Extract the mixture with diethyl 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 N,. 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-carboxylic acid
Combine 2-Amino-5-(1-methyl-cyclopropyl)-thiazole-4-carboxylic 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 I hour, then add a solution of potassium



Preparation 113 15 5-Cycl obutyl -t hi azol - 2-yl am ne Hydrogenate

1- (2-am no-thiazol -5-yl)-cyclobutanol (0.94 g, 5.52 mol, 1.0 eq.) in
trifluroawetzne/acé’d (16 nmL) in the presence of Pearl| nanPsTamsbtalcysd28f 0. 16 Q)
under H2 (52 ©psi) for over night. Filter off the catalyst. Wash with

met hanol . Concentrate in vacuo. Add dichloronethane (100 nL) to the

resi due. Wash the organic |ayer with sgdi um 20 bicarbonate (sat. 2x30 nl),
aqueous saturated sodiumchloride (2x20 nL) and water (2x30 nL). Dry the
organi ¢ phase over MpSO4 and filter the drying reagent off. Concentrate in

vacuo. col.u r ongt.ogr aphy. 9 % t anol in )

di chl orozﬁelltn% ngiaqo at%f?’of% p&@d@g”fmeg 38%114380@ 3 %G@Faﬁiﬁnﬂ%ﬁge( Mr1) .
25 Prepalf@{l4Q{bu1s1ﬂade5N1zSEﬂfr&RYﬁeﬁIMkr\ﬂ{H é%hﬂ a%erx{ef%fré?ﬁ'm'i'{@z%ez ylam ne
WO 2006/ 091671 PCT/ US2006/ 006283 -54 A

4- Met hy| OF8apigr ﬁtﬁr.lwasf@dwlﬂpmmwesamrae@ls@ﬂwnmuarmlxaﬂyle Ind:stuttlr@&rg;:ﬁm& m,

?2 24 g@ o d%g%vgﬂp)agliésgl% ¥u1§a?e rfﬁfgfe ct%q%g?ﬁ%@ (@glfpﬂ_oy 20Xy %'1 & |d c aci d
ni t r ofen gelAditili mithihek ik a%S@Bn{eﬁaaﬂleﬁiﬂcHl&@hethﬁhé fo & d (B)?@Eﬁltd @n’jdigé xture 5

over ni ght rate in vacuo. Add dichl oronet hane (10 ‘this

sol ution f'%g:o&ﬁ%%i THeiZdR Wk lppradset -derdund). o0 g, 97.02 mml, 2.6 eq.) in
di chl oronet hane (50 nL) at OC slowy under nitrogen. Stir the reaction

m xture for 1 hour at roomtenperature after addition. Wash with HO (1 N)

until th€. dddeshiexynastieyl-3-6l-meihyi-cycloprepylyililz AQUADYSbasas A @teadni@di UM
chl ori de S(t2x20 m.) and water (2x30 nL). Dry the organi c phase over 10 MgSO4
and filt& the drying reagent off. Concentrate in vacuo. Purify by col um

chr op@at ogr aphpids8fke 2-BH ok f,ord product
(4.60 g, 66%. 1 B. 3-t Br orrcg(%aﬁg %gﬁiﬂo?spglr ?%Itl (1:1%2&%?81%?9% 9%6;1%4 2-di one 15

Add 4- e fHPPXYLCHPId @1 8, §iTmmoy) in JFHE 608 Pandi conkbto(01°GGndyy nﬁtbg‘éﬁ Adal, 1.0

in 0 ion of c brom de (16.45
o0 )y o ERMILAGEITE AR 1Tkl POFST81 L 98,8 S9RREL ELL BT O 9
react i onclnimdfmt@wefrhmghl eqiiv])! Stir BORAMEBs at® meﬁhlt&e I\J\}agﬁng\()@'l?lhlng:t h
dichloro @Fra{e Concentrate in vacuo. Use the 12 g brown

mol , 95 Hackia® *Ghep add sadium Fouehydeide ﬁwﬁi £i $aqiivd in 8% Gm
(2- A18 N0 ARy WY brob it R2Qk5n 0 hned4 OIOM. A I 13 Xqul%.t N3Rens minutes at

0 °C remove cooling bath and let warm to room temperature for 15 minutes. Quench
reaction (cautiously) with 1 N HCI (aq), approximately 50 mL. Extract with DCM.
Wash organics with aqueous saturated sodium chloride. Dry organics over MgSQ, 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—(l-methyl—cyclopropyl)—thiazol—2—y]]—carbamic acid tert-
butyl ester

25 Dissolve [4-hydroxymethyl-5-(1-methyl-cyclopropyl)-thiazol-2-y1]-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 material in THF (40 mL) and add dimethylamine (7.3 mL of a 2 M solution in THF,

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



Add 3- brono-4-nethyl-I|-pyrrolidin-1-yl-pentane-1,2-dione (3.0 g, 11.44
nmmol, 1.0 eq.) to the solution of thiourea (1.31 mmol, 1.5 eq.) in ethanol
(40 L) . Boi2odidees71r eacti on m xture at reflux for overnipgmtus2@@enceasrate in
vacuo. Add dichl oronmet hane 25 (200 nL). Wash the organic |ayer with sodi um
bi carbonate (sat. 2x30 nlL), aqueous. saturated sodiumchloride (2x20 nlL)
and water (2x30 nL). Dry the organic phase over MSO and filter the
drying reagent off. Concentrate in vacuo. Purify by columm chromat ography
(0% ) 5%ethyl acetae in dichloromethane) to afford product (4.60 g, 66%.

MS( ES) , ( ) - 1

opt opi - 5B oy M go B Thodliel T £,997%), T NVR (00N LOBBIY oA 12

PCT/ US2004, 0BG 2834 (s; B9), Prispardac eior(sli o), 1.08 ¢, tpdusesms2H), loar (0 21).
preparation of 3-norpholin-4- ylnmethyl-5-trifluoronethyl-phenyl an ne.
MS(ES), in/z 226 (M+l). Preparation 115 5

5-tert - Byt vl pd-dRod 1 N0 =21 ): a

Xt ur e o o o R oo e ) B A R e e

N, N- di net hyl ailisselvet[#ryliméthplaintieormBhylsH( t-me8R0-cpgoprdpyH)ninaz)l;2-and pot assi um

wtn i palfas G i wigOe o mpiod o aihanaii Bl oPde0i s gy

m nut es. 4%¢ HeY id fiexe (7.936L1 W efe@P) Snd dtirlat RonYiehpehlit 84EMh;Apd mﬁf' wi th
di chl or onet hanle. C)(()nce(nt rate thqg1 f? I tratré1 a?nd ept?ri fy by %lll@l@clé gel colum

chr omat o8heaphipostiy starting gratediak niledtrthemenction DA Coveonighve OTNIA sBEM t o 5% (2N

anmoni a .n.. I to yvield the titl Qu s a .red oil (26
oyt ol d PSR S Bel i ety B SO oS LR
3- t elQ - Beiiophs reactivinploaipiane. 4A W Hiet frydipiedie RypradBn i iltefto isolate solid. Solid
4-(3-tert-Butyl -5-io0do-benzyl)-norpholi ne Dissol ve ' _ ‘
1- t er t - bARBARLSARERPGOMC nR eIl Yetolidria methagol andgonperiratyiosgive ewhitasdlist di ng t o
Chen. Sogy 78p% K53, Thae s )L 0 e 859-866) in carbon tetrachloride (20
20 ) A %’itr(()))gen.§Aci)dn1ﬁ|13 (@4‘?@99, 1.1 equiv.) fol | owed by AlBN (0.06
g, 0.1 equiv.) and heat overnight at 70 C. Filter in the norning, washing
w th hexanes. Concentrate filt ra%e and u? crude. Dissolve this residue in
THE (10 nl) under nitrogen and c {‘?ParlaBo@ €. Add norpholine (0.64 nL, 2
equi ys) dropwi se Vi & gWBRGR4 MHedlldmiRomSh IuhES oMb Hhae! | ng. Rerove ice
bath and et warmto roomfenperatire. After one

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 MS(ES), m/z
(M+1)
109b 5-tert-Butyl-4-morpholin-4- 256
ylmethyl-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, 2.0 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 THF (80 mL). Add chlorotrimethyl silane (4.8 mL, 38



25 hour concentrate to dryness and purify the residue on silica gel
(Hexanes 4 4.1 Hexanes Ethyl Acetate) to give product (0.785 g, 60% over 2
steps). MBOCH®)uo16miz 360.1 (M+l). B PCT/US2006/006283
3-tert-Butyl -5-norpholin-4-yl net hyl - phenyl am ne Conbi ne
4-(3-tert-butyl-5-iodo-benzyl)-norpholine (0.785 g, 2.2 nmmol), 30
benzophenone imne (0.44 m., 1.2 equiwg), sodiumtert-butoxide (0.29 g, 1.4
equiv.), racenmc BINAP (0.061 g, 4.5 nol 9%, and THE (10 nL). De-gas with
ni trogen then add WO 2006/ 091671 PCT/ US2006/ 006283 -56

bi s(di benzyl.i deneacet.one) . palladi um_(Q-037 g, 3 nol%. and heat reaction at
20 C oy Bl AD RIS B8 R AR o dfh i sSacion Misfisvage r i 861 %ot 5
N HCO  (aglwapend fgahe fidttuRng ORaYbr 8 mditds. E@I tePRutiod tb OTENC SIPKIGEL-Ur e
then dilute with ethyl acetate and nake basic with 1 N NaOH (aq). Wash

or gani cs BREY hithigmed . & Meseluign éb hexangt 1 mle d9 Beddl-Qwadin & drapaviseDngnist gani cs

wth MgS f trate 0. Vv . rd 0 i LLe el (4:1
ool R EhEh [0, SO S8 B P O S S0 B0 0
8399 . 5 VEnfifSps, thew &t r@=i8 tSnievditide. foPB@ pafwed. Qudreh Wawi AgmasiaaT chlsridd @at.

pr ocedur imlar to Preparation 116: Physical Data Preparation Conpound
Nane MS( Eéﬁi)i #rEe GuirTen warm up todppggmperasig A€ ﬁghyaﬁéi%%&%nm.zm

o _ . Dt YEE S -| e | )
P ony. ATren A0oRERR Wi bbus el Al aRRR AR ) CRof A R RIP TS 6
g, 4 equimb)) DrykEe ¢rg@niniphasearver MgBO| bOd filfpr the daying wagent16f. intamedt 4 ask.
Pl d iLtr d | 0.C..Di 1- (3-i pdo- phenyl ) -

b opan-1 Ve PG SRRl RS OB f iy M ath RO SE Rt e

reactd on.10% meBehtie dehiopbhemhitg to AdedPbN: (1.9906% 2 MSIHS), A/L09 V. ) Via

syringe: Stir at 0 Cfor 5 hours. Quench reaction with water then dilute
wth et h&Mﬂ‘dbet ate. Wash organics with water then aqueous saturated sodi um

hl oride. Dr - | £. [ 0 i .
puri 1y by oi) Fagpis PRAOFRUHENISE ol e AR SRER B0 11 570°%

clear liquid. "H NVR (400 MHz, DVMBSO-d6) 6 7. 70 (m PRyskdal D4tab6 (m 1 H),
7.40 (m 1 Pepardtio8 (s, 9Cbhpound Name MS(ES), m/z
(M+1)
111 4-(2-Amino-thiazol-5-yl)- 242
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), aqueous saturated sodium chloride (2x20 mL) and water
(2x30 mL). Dry the organic phase over MgSO, 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).

25 Preparation 114
5-Isopropyl-4-pyrrolidin-1-ylmethyl-thiazol-2-ylamine



B. 1-(3 - Am no-phenyl)-2, 2-dinmethyl-prop an-1-one 25 Conbi ne

1- (3-i odo- phenyl) -2, 2-di net hyl - propan-1-one (2.0 g, 8.3 mol),
benzopherwoeosamone1(1. 7 nL, 1.2 equiv.), racem c Bl NAP POTAB2@6/046283 nol 99 ,
NaGtBu (1.1 g, 1.4 equiv.), and THE (30 nL). De-gas thouroughly with
nitrogen then add bis(dibenzylideneacetone) palladium(0.14 g, 3 nol %
and pl ace under nitrogen. Heat WO 20064091671 PCT/ US2006/ 006283 -57 the
reaction at 50 C overnight. The next norning add approximtely 8 nL 5 N HCl
(aq) and heat for ana additional hour at 50 C. Let cool to room

t enper at u et h cetate and nmake basic with 1 N NaCH
(aq). Wa h o&%ﬁ‘r’('@?ﬁ lﬂma&%l}?}ga%’a{gdiqr}ad sodi um chl oride. Dry over
magnesi um sul ﬁxaa%xalfybmﬁae wnﬂpe@@mw@@el ineqVateifly toufd sbmuf@yi op4silica
chromat ogr aphy (Hex -> 9: . EtOAc -3 4. 1 Hex : Et CAc) H%lve a yell ow

resi due [uethyl-g;oxgzakptic n@d((ESQ g, .65 mpl M £31.) nlpd@bm@rmtbwel@@ ) at
g_ (BEO’rAT\IT Q_Q 4 %k?rrt %JénylAcpdy frgegh%ﬁ)r%r]{l%lg%ﬁisoﬁ)F\F;ates!pyétlr"%ﬁé’ %a&{‘&n%xt&g A
4-ters- bUilethrgBNr(E&lcﬁnQaty|ua17£td216 (A d@lich2&omatiahe  T00aRhY, dA odithiaeditton tor i | e

(25 mL). Add N brgnosuccinimde (3.56 g, 20 rrrml%ﬂ7F Stir the reaction in the
dark f or thegoBiiap ghpymEeliding (9% gl 25 pan @ GFklproedec ATt gh wi th 1

N MaoH (8% hoRNhnRehHabe dsaien gtr@ﬁféﬁﬂmebﬂo?%em&rgom Befihed diferOr gani ©

| ayer. aqueous ayer er wth onbi ned organic
| ayers ( Mifs@d)., Wasid withrHE(113Y) m'till theaaqgedus la;ydrumamidib,rthemwngraqmws( Et OAc /

() psdtied sapnbelonte ©xph ey a5 Mo 20 S PR G HEkA BIAST 91t de 20
De- 93¢ awﬁ Uhe fmfer ﬁrebﬁ?ﬁ@‘réarg%ﬁrdff b@@ﬁeenﬁytelzm@cu% Yoafy becdigsd my, 1.4
nol ), di met hyl acryl am de (0. ml ), triethylamne (0.4 nmi,

2.1 mol )thliomatqg@anhl@r{@%(—). 5r‘ﬁ;§5thmcle@e pmdlgh}@gompmhnqm piderdrprodict GH6H aut es. Add
pal | adi u%% )acet ate (60 ng, 0.28 mmol) and

tetraki s(trrphenyl phosphi ne) pal | adi um(0) (690 ng, 0.6 nmol) under

nitrogen. Heat the reaction overnight in sealed vessel at 120 C. Cool the
m xture to 25 roomtenperature, filter through Celite" and concentrate.

Purl fi caBi oh Bsgmeid- F@@Ybétpyr@aﬂ%h%m%mbardam (100% DCM t 0 3% MeCH i n
Pr epar g %“hgl 19 oﬁtdlﬁgwﬁlhglygé ﬂﬁﬁdl Xﬁééné%ﬁgﬁtr?@ Si (m% &EE'?S Ignﬂélg% :gt)tQQ ?1 n( ﬂ%)
Pr epar at irochldi@femPies ingla) tolﬂad saalutlon of copper (I) bromide (16.45 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 next 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 the organic phase over
MgSO, 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-pyrrolidin-1-ylmethyl-thiazol-2-ylamine



M5(ES), mz 120 3-(6-Am no-2-nethyl-4-trifluoronethyl-pyridin- 274

3-yl)-N, N-di net hyl -acryl am de WD 2006/ 091671 PCT/ US2006/ 006283 -58

Pr epar at iwo 20@12091¢24 ( 4- Br ono- 2- f | uor o- phenyl ) - N- [ 3- ( nmor plralriuseeoée6283
arbonyl)-5-trifluoromethyl -phenyl]- acetam de 5 A

Mor phol i n-4-yl-(3-nitro-5-trifluoronethyl-phenyl)-nmethanone Di ssol ve
3-nitro-5-trifluoronethyl-benzoic acigs5(2.9 g, 12.6 mvol) and 1-

hydr oxy- 7- azabenzotri azole (25 nL of 0.5 Msolution in DW) in THE Add 1, 3-
di cycl ohexyl carbodiimde (2.6 g, 12.6 mvl) and norpholine (1 g, 11 mol).

Stir the Ph{erp%\ﬂ% %rﬁgfrgz]t% Ich%rd re\%&jpﬁf)agg% hrr%g?rg{é% gf ?morpholft &t he resul ti ng

suspensi on w uenc aqueous* anmoni um chl ori de.

Wash t he yhmghyli Strfapesmétyit piesh ylagiind QUS@Ss, ;ﬁ/@mﬁiﬁmd)sodl um chl ori de and
water, dry (MgSO4) and concentrate to a yellowwhite residue. Purify by

silica gel colum chromatography, with a gradient from 100% hexane to 50%
hexane in ethyl acetate, yielding ? ! conpound as 2.5 g white solid
(75 %yield). LOVS (ES), rrn/z 305}63353§)ﬁh_§% B. |

(3- And no- 5-t ri f | UororRetgl-(Phiemythylamingbthbk y)-2methyiphb@giammeDi ssol ve t he

o) i NGO R ot e Eriser Bt SRR PR S AP EnT BT 3 o 56
mol ) angy Ntdll&leﬁsllaBQﬁe étﬂ%lmﬂaﬁﬁ@é}]ﬁ?gﬁf es‘i‘@%i@gl AhdPPWEEPothRifn 76 Mol )

with 20 stirring for another 10 m nu |'ter ‘And wash with MeOH.
Concent r éw@romleéﬁﬂwmgew 4 oirhel) of 1,2-dgmathorydtizdne it o migioiame vesselesish anmoni um

pur 11 cal TR T2 Yo Rl ol Bmakldih op k3 rD R B EhbGhoRiRLbg T e

ar bongl ) réxction Edolq e tiayteliid apd eay \}vrtﬁ@%@dfbﬂ@th@hé @Un’é&ltrate the f11trate
(4-brono- 2-fl uoro-phenyl )-acetic acid (692 in THE (24 )
and add fo¢ Bu%ﬁyr?é(tsﬁ}qa&ﬁ %Bﬁ)@mgm@og’@hw dﬁ%&r@dwm@owﬁp‘&lﬁ%& oo (618

my, 3. 2\ ro I
(3 am no Iy PEAL Lo S 2 el R MEIERRIM fo seld th e comppydos
excl udi ngedelxowssnla(ﬂﬁﬁ’mymEd)cﬂiﬂMS(ﬂES),fm@mlijaM)ous step in 30 DCM (24 nl)

with Et3N (3.3 nL, 23 mmpl). Add the activated acid to the amne mxture
and stir at roomtenperature for overnight. Dilute the resulting suspension

W this Preparation 116
3-tert-Butyl-5-morpholin-4-ylmethyl-phenylamine
A. 4-(3-tert-Butyl-5-iodo-benzyl)-morpholine
Dissolve 1-tert-butyl-3-iodo-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 morning, 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 mL, 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-5-morpholin-4-ylmethyl-phenylamine
Combine 4-(3-tert-butyl-5-iodo-benzyl)-morpholine (0.785 g, 2.2 mmol),
30  benzophenone imine (0.44 mL, 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



WO 2006/ 091671 PCT/ US2006/ 006283 -59 Et OAc and wash with saturated NaHCC3
and aqueous saturated sodium chloride successively. Dry the organic |ayer
(MgS™) , wonoecemietie and purify by silica gel columm clrcormst@goegly

(Et OAc/ Hexane gradient) to obtain the title compound (15 % yield). LCMS
(ES), rn/fz 491 (M+l). 5 Prepare the follow ng according to procedures
simlar to Preparation 121: Physical_spata Preparation Name MS(ES), in/z
(MH1) 3- [2-(4-Brono-2-fluoro-phenyl)-acetylam no]-N 122
(tetrahydro-pyran-4-yl)-5-trifluoromethyl- 505 benzam de Preparation 123

(3- ani nobBekRE ibngreicts) Dt (e Bt DA e Ree R P 2 g, 4.3
Mol ) i Novkid gRNchddf ARVLSE RNBe AN selatdly 9mI( 6f 5 NMCI {3) dnamol , 2M

dc&%@&o
in THF). Stir at roomtenperature for hours. Add anot her portion of
BH3- Me2 Shea Fartang mouy 2 59 °F1 Letica! dpritom emaperptimephengiithwith eyl eetdtef or 1.5

hours unde i traogen. 15.r I g 1y with
dr opwi searéd(’jla‘%ﬁ %a}*? o\?lt}i?méf)ﬁ Qia\g}' e@%ﬁ_ﬂ &&gﬁgéﬁét}{ @%Eg‘?ﬂog}{ﬁ%&G ﬁﬁl&fﬁgt es.
Extract ydilh Qioridb dDyastzatict bvithavigs ol €lltca apais entMadz0xcand Pasifyenus
saturated sodiumchloride. Purification by silica

| col
chr omat ogjfiapas! (ilthexgresdifthy! Agedate DA 0% Meihrrg) 1@@%&9@%{% %%Wt @-¥% (2N NH3

in MeOH) /[ 4 ¢ i titl e conpound (600 ng, 54 %yield). LCVB
(ES), Mé’ e (%ﬁlﬁlll’@ @‘%}'ﬁé?glﬁék'i on 124

4- Di met hyl am nonet hyl - pyri di n-2-ylamne A

2- Am no- N, N-di net hy] - soni.coti nam de To LDA (7. 13 l,..1.8Min

et her / hept ane;)r?f‘red{‘é‘ﬁlé’ﬁ’dn%?%ﬁ 1§%t°21§°8?(ﬁ\5€is§?§m§?ﬁmﬁgre(pf§a%,n§6 nmol, 2Min
THF) underf nitrogen] Stir for 30 m nutes and add - anpRGsidal Pk di re
carboxyl i ¢ mepadatigat hyl ester NapRl . in 3 of drgus THE and 2
nmL of anhydrous ether). Seal géﬁg’ﬁgg at 85 C overni w%t he |m xture

Adnmaor at e al anmaA A~ oA h 2\a
to roomt "Pc'l(il%u' ~ 13- tert-Butyl-5-dimethylaminomethyl- olate

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 methyl iodide (2.3 mL, 4 equiv.) 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 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 liquid. "H NMR (400 MHz, DMSO-dg) § 7.70 (m, 2 H), 7.66 (m, 1 H),
7.40 (m, 1 H), 1.23 (s, 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



WD 2006/ 091671 PCT/ US2006/ 006283 -60 the top organic |ayer. Extract the
aqueous | ayer further with saturated sodi um bicarbonate and ether, then
DCM Poolwal2bogidees7or agani ¢ | ayers, dry (MgSO4) and coneemtusatos/0o®28si fy by
strong cation exchange (SCX) colum to obtain the crude product and use in
t he next step wthout further purification. LCMS (ES), fn/z 166 (M+l). 5 B.
4- Di met hyl am nonet hyl - pyri di n-2-yl am pg_Use the same procedure that was
described for the preparation of 3-norpholin-4-

yl met hyl -5-trifl uoromet hyl - phenyl am ne to obtain the desired conpound. Use

in the £ ' chro ogr.aphy. puri.fication.. 10 Pr tiqn 125
I4- Cycl op?%)%?(’-%ﬁg%tﬁ?ne%%} ‘%/W%Engﬁé gg“ﬁ@%‘%&gﬂ&%@ﬁ?&?lﬁ%ﬂflsﬁgy -(ﬁ ck

round botidhed fasna alididohyl doots SOHE., (168 cBbl)to rédid idipdratutené®diu@iwith 15 75
mmol ) and cool to -20 T. Add Cul §463 rra 2.5 mol ), and then dropw se add

ethyl chihg} erRBiHErEmake Esip withsd nh Waslypigapjes #ith aguequs spuratete same
t enper at . QY i br.am ution. (100 0.5 Min
cthor. st femiibndey B BANAARANELL U HIE 68 SR eyt gy 1

m nut®s sifica 2ro@atapnaphyi{Eox a@ 9:06éTex tROper-tar Bek 0EtGABDW give Rijellb® t he

reaction with he 00 nd nch at room 20 tenperature by NHACL1(20%
aq.). Va&H! “ﬁéférggé%% Ng}@s?w/zgcu?-%é%r - portions of 20% NH4CL/ NHAOH (1:1)
buffer, water, 10% HCl, water and aqueous saturated sodium chloride

subsequently. Dry the organic |ayer over MgSO4 and concentrate to a crude
or ange- brown/yel | ow oil. Purifi caPieparabyn$i®i ca gel / col uimm chr omat ogr aphy

with a gradient exane .t 0.50% hexang/ et to afford the

di hydr opyri di ne igr)ikér %%ﬁ‘gft%l?‘bﬁg’{ﬁé’g lqnﬁ'gﬁﬁ%glnﬁﬁtWﬁF@gW%ﬁi ne

i nt eroredidatEBtaind4gert-dppl-¥iigmt Bhardide ol ) with sul fur (neat, 656 ng, 20
mmol ) at 190-200 C for 100 mnutes while distillation of ethanol proceeds.

After renpval DBisobeHaisstbutd-rysiepl-2ndaning & e mimel) injanhydronsanstaniitride
e 000 S B IR D L B gl b =)
4- Cycl oprepyighpytriodinne@pgrhiang. Bilute 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 (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-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 mL, 2.1 mmol), triethylamine (0.4 mL, 2.1 mmol) in
toluene (4 mL) while purging with nitrogen for 3 minutes. Add palladium(IT)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 vield 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-methyl-4-trifluoromethyl-pyridin- 274
3-yD-N,N-dimethyl-acrylamide




Ref |l ux 4-cycl opropyl -pyridine (600 ng, 5 mmol), N, N-dinethylaniline (1.4
m., 11 mmol) and NaNH2 (50%in toluene, 468 ng, 6 nmol) at 150-160 C under
ni t rogen wo 20tcaldue@me for overni ght. Cool the m xture anecaiusats/ondzsh wat er
and ethyl acetate. Extract 5 the organic |ayer by m ninmal anmount of water.
Dry the organic |layer (conbination of anhydrous MgSO4, Na2SO4 and K2C3),
concentrate and purify by silica gel gglum chromatography to obtain the
title conpound in 12%vyield. LCM5 (ES), nz/z 135 (M+tl). Pre are the

foll owi ng according to procedures simlar to Preparation 125: Physi cal
Data Preparation Name MS(ES), ni/z (M1l) 126 4-1sobutyl-pyridin-2-ylam ne
151 127 4-sec-Butyl-pyridin-2-ylamne 151 10 Preparation 128

2 (4 Brono- 2-f | uor o- phenyl ) - N- [ 5-Bparefidtyi2cycl opropyl ) - [
3,4]thi adi azol -2- yl]-acetan de Corrbl ne (4-brono-2-fluoro- phenyl} acetic

ac, d ( 3. &t(4yBropa-25lyererpheryNg 3¢(morptline-4-carbonyl)-5-trifluoromethyl-phenyl]-
Met hyl - cycl opropyl )-[ 1, 3, 4] t hi adi az,c%l aﬁ]l am ne (2.54 g, 16.35 nmmmol) in THE
(45 mL). Under N2, add 4-nethyl - m)rph rne (2.16 nL, 19.62 nmol), then

4- (4, %- dAmNIbpXyHn- Ellyl:{?)51]iﬁr(b—l5aﬁﬂﬁeramemyl@hﬁl’ﬁ}ﬂhmefh’aiﬁbmO| in-4-ium chloride
(5.43 g, 19.62 mpol ). Stir the reaction mxture for 14 hﬁ é under N2.
Extract with Qﬁﬁ?llveé’c@fratsetr\ﬂéltog‘ﬁ%etwt@ﬂml%@ﬁ CRigA2&questenedr ur at ed

sodi um chlg k;d%azgtfaﬁz&\éﬁ&om gaﬂdfw {d’l‘lﬁt?on fhihiies in BAE. APagoncentrate.

Trlturatet € resulting soli m et acet at e/ hexanes, filfer, and dry
to givedichcbhoxyWhibelisals (.G, 121@nmn(ﬂ) asnccompboehioe (12,96 Igmok)7%1r thes (ES),
infz 370, .372

W5 o RhE fof BT matise S st Dl e e ting pspsrgion gL PGM

tertiput yhd 8k with-saturated a(?ueous ammonium chloride. Wash the organic layer further
4-(3-Nitro-5-trifluoronethyl-benzoyl)-pi perazi ne-1-carboxylic acid

tert-buthy agusous SANDAED06A DI earifoT SR en 61006288, angd gomegpaedo fhe title
conmpound ), nil/z
ComPoun BREOAed il RO LSS RS AR
aci d ter to@nthgkarrsb&0% Eexlalydfroegbyitaaétem yielding the title compound as2.5g Whlte
4-(3-nitro-5-trifluoroneth 8/ M_PI per azi ne-| -carboxylic acid
solid (75 % yield). LCMS YES) m/z 305 (
15
B. (3-Amino-5-trifluoromethyl-phenyl)-morpholin-4-yl-methanone
Dissolve the morpholin-4-yl-(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 (ES), 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 EtzN (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



tert-butyl ester (4.8 g, 11.9 mmol) in MeOH (120 nL) with 10% Pd on
activated carbon (400 ng) at roomtenperature for 3 hours. Filter and
concent r ave 200w@i1&@iwhite solid as the title conpound (BCP4ISQ006H06285 nmol |
89% . M5 (ES), nilz 372 (M1). Use in the next step w thout purification.
10 Prepare the follow ng according to procedures simlar to Preparation
128: Preparation Nane Physical Data 5685 (ES), in/z 130

2- (4-Brono- 2-fluoro-phenyl)-N(5-tert-butyl- 373 (M2, Br

t hi azol - 2-yl)-acetam de pattern) 131

,[2 ;"( :-Z Elr ? Q. C; é@g@%sg;}?@gg%%feg_@éqggdo repq)(llf:c_)us?’s%?urgtg/aL gddil%’li’l chloride

2-(4-Br O@C%Sikafgp T8y RREBahicNh e (VSO0 0Bl cefitratd 48d HMIR, byBilica gel

met hyl -t hi azol - 2-yl )y acetam deﬂggtter n) 133 ) _

N ( 3- Ac)ecq)umplqb:rma)togamw @tQAsHexpne gipdien spobptpanhe Gile compeynd) ladet ani de

pattern) . - (4= Bronp-.2-f o- phenyl)-N-(3-tert-butyl-5- 465.2, 463.3

(M1, noylﬁ%jﬁ'ﬁh&%-%ﬁﬁ%t%f@l Ifllglﬁﬁ:;) -acetam de brom de pattern)

2- (4-Prono- 2-fl uoro- phenyl )-N-[4- 135

di met hyl am nonet hyl - 5- (1- et hyl - cycl opropyl ) - 426 (M+1l) thi | - 2-yl

-acet ami de 13Brepae4h g pdeqeshies ieHaasAdier similarde %’Iﬁd’?ﬁf%}’i@a@gs. 13?/ ]367. 12

Br pyridin-2-yl)-acetanide isotopes (M, (M2) 137

2- (4-Br pno- 2-fl udr o- phenyl ) - N- (4- 377,379 (Mrl) trilf | udthysietldyata

yri di n- pPyappratieetiani de 138 2- (4- Bfzmmo- 2- f | uor o- pheny|l ) - NMSEES)en#/z but Y| -

37(2, 374| (M+l) [1, 3, 4]thiadiazol -2-yl)-acetam de (M+1)

2- (4- Br oMo 2- TTUQT R R{EBY o il 2o Ryl PhteWlaftinb 3N

(2- di me{ hyl (5 no-jet h @&z@ﬁr&@mt °.Ipwsn§§11mf§4,%@£ Mr1)| acetagisle 140
] ) [ (§q- % |

2- (4- Br ono- 2-f | ugr o- phen olin-4- 476 (Mtl)
yl met hy =5—+t+fderoerethyl=phenyrj—acetanmde—14%t

2- (4-Brono- 2-fl uoro-phenyl)-N-(4- 367 (M)

di met hyl am nonet hyl - pyri di n- 2-yl') - ageéprtida 123

£
I
I

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-Me,S solution (6.5 mL, 13.1 mmol, 2M in
THF). Stir at room temperature for 3 hours. Add another portion of BHz-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 HCI: water 1:1
(8mL), stir for 30-60 minutes. Extract by EtOAc and wash with saturated aqueous
NaHCOj3; and aqueous saturated sodium chloride. Purification by silica gel column
chromatography with gradient from 100 % DCM to 6% MeOH in DCM to 5% (2N NH3
in MeOH)/ in DCM, yielding the title compound (600 mg, 54 % yield). LCMS (ES), m/z
20 261 (M+1).
Preparation 124
4-Dimethylaminomethyl-pyridin-2-ylamine
A. 2-Amino-N,N-dimethyl-isonicotinamide
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 isolate
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2- (4-Brono-2-fluoro-phenyl)-N(3-tert-butyl- henyl)-acetam de 365 (M+l)

143 2- (4-Woamw/@1d7iuor o- phenyl ) - N- (4- cycl opropyl yri di nP2TyiSpecamed2asri de 350
(MF1) 3-{ 6-[2-(4-Brono-2-fluoro-phenyl) 144
acetylamno]-4-tert-butyl-pyridin-3-yl}-N N 463 (Mt1l) dinethyl-acrylam de
3-{ 6-[2-(4-Brono-2-fluoro-phenyl) 14%0-

acetylam no] -2-nmethyl -4-trifluoromethyl-pyridin- 489 (M+1) 3-yl

}-N, N-di net hyl -acryl am de 146 2-(4-Brono-2-fluoro-phenyl)-N(5-cycl obutyl -

371 (M1 | ] . .
2" (a b ot DO PREBIAAS BRI AT Brus il uphr vithgtypjepsodium
met hyl - ebltytbonhtbiaaz ethe? ﬂydn]DCM: eIP@ﬂ’iaH ehelékBganic layers, dry (MgS0,) and

2- (4-Brono-2-fl uoro- hen 1) %ﬁ) ydrog{ 415, (Mt1l) tetrahydro-
yr an- 4- y FoNenias oPus yjm s_t@@gtca IH@(cj}a@e SCX) column to obtam the crude product

oyt 1 di e 3 et SaPQEPHho Rt ffinboARicklion TEMSHESE MRS Q4 huey1 150
365, 357 (MH) I pyri di R 2-yl) - acet am de 151 ,

2-(4-B - 2- - -N- -4- 440, 442 (M1

yr § ol i Ij?%ofg?;‘ﬁ%‘gr g englllégéltﬂy ?)y?%@g‘ am de (M)

4-[3-(4-Bromi2e ftﬂe%ﬁﬁ‘p@@d%ﬁ@ﬂél B ﬁé%)de@éntﬂeﬁ%or the preparation of 3-morpholin-4-
trifluoronethyl-benzoyl’]-pi perazine-I-carboxylic 372 (Mtl) acid tert-butyl

ester wap@hﬂti-brﬂ@mnethylfﬁhe@mamlm toydbaai endesiigd cqypoudidn - Wseyin)thé i dazo [
1, 2-3] pyrl)g[lspe 2 fOI uor I%'hen lf%nﬁ ne 5 Conbine

di et hyl - F azo g] i &/fl O;§§/r|d|n2ylrrethyl) amne (1.00 g,
3.5710m0l ), 4 br ono- 2-fl uor o- phenylamne (1.36 g, 7.13 nmmol) and potassi um
acetate (0.700 g, 7.13 muol) in DVSO g_4 m). De-gas the m xture for 10
mnutes with N2. Preparation 12

4-Cyclopropyl-pyridin-2-ylamine
A. 4-Cyclopropyl-pyridine
In a 3-neck round bottom flask of anhydrous THF (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 mmol) via a syringe and stir. 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 ether (200mL.) and quench at room

20  temperature by NH4Cl (20% aq.). Wash the organic layer by 30-50 mL portions of 20%
NH4CI/NH,OH (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 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, vacuum distill the remaining

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

30



Add di chl orobi s(tri phenyl phosphi ne) palladium (Il) (0.250 g, 0.357 mol);
stir the reaction mxture for 14 hours under N2 at 100 C. Purify using an
SCX cart rwdgeoq(i@s7g 10 VARI AN bond el ut), eluting w thPLTAIS2006/006283

met hanol : di chl oromet hane, then 1:1 2 M NH3 in nethanol : di chl or onet hane.
Purify via reverse phase chromatography using a 25 cmby 50.8 mm (i.d.)
colum w 10 mcron particles (MeCN 0. G3%iC1 H20 (5:95) to 100% MeCN;, 30
m n). Conpound obtained is partitioned between ethyl acetate andl N NaCOH.
Wash the organic | ayer with aqueous saturated sodiumchloride, dry over

nmagnesi ug 06/ 006283 -64 sulfate, filter, and
concentr at \ﬁéggl?{og?ld&ﬁdf?%l%gonpound (0.286 g, 219%9. M5(ES), mz 390
(M+1) . Prepar &eflox 41y4lopropyl-pyridine (600 mg, 5 mmol), N,N-dimethylaniline (1.4 mL,

4-1 4- ( 3- i4 [ 3- 85 tert- Bun%t-lsoxazol 3- vyl ureldo] 3-f 1 uor o- phenyl

}-i i dazéf 220D aphPalNER 2072 jn Slwrasz 458 T2 ph peralltds0tLa0af byt pigroge i
tert-but t

45 (3 (- A FRIBLoy SRR, ol the mixtung ang gl with wetsr gd sthyl asglate, xrac

i m dazo[ hedradipy tayelt hwﬁ’nrym)t} beornagiof Vt&l('ﬂrd D2 tH20rganiS1ay8r @onibjnation of

pi perazin car id ester (1,09 g,.5.84 mol

1- (3-di naﬁﬁgjﬁt lﬁsﬁé y’12§8 tﬂt%gﬁ?@s& FliltFﬁt%nd ﬂle’lfwvarsat%&?t %ltémpo 821 g,
4. 28 mmobhrontakdgh |t3'6bﬁﬁ1 Mt@\% Bhapotdd 88129 %iela. riazole
(0 570 g MgmisEey 8 Doty T, e s RE)
hour s. Partltlon betmeen ethyl acetate and 1 N NaOH, wash wi th aqueous

| filt d
Concent rat o PEH e Sl ool | ERRERRAAT Rl Bsfparaanclas “ o

and dry |t ff-white solid as product 15 (1.53 ¢, 58¢ lcat\r]@a‘@ES ,
tit/z 6&315}8%%?0193repare the fol | W#HAY according to prloce E§)$’F/anar to
the onelahove: Preparation Name Characterization 155 (M+1)
{4-[3-(4- Am no- 3-11 uoro-phenyl)-imdazo[ 1, 2- 430 (M1)
a] pyri diln- 71¢P] - phenyl } - (41swbtdyybypiipe-gaininel- yl ) - ngt hanongsi 156
N, N- Bi s-{(2- hydr oxy-ethyl)-4-(3-iodo- |mdazo[1 2- 452 (IMrl) a]

pyri di n-[7-yhip~benzam de Prepar ati omn 157
(4-{7-[ 4- (41% hyl - pi per aZi%h Hut Eett}ﬁ’&ﬂt/é’)yf%@ﬁyu-i mi dazo[ 1, 23h] pyridin-3-y
| }-bEhzyl)- carbamic acid tert-butyl ester Conbine [4-(7-boronic

acid-imdazo[ 1, 2-a] pyridin-3-yl)- llgreerg)azlr;gltllmclz% bam c acid

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 mmol) and 5-(1-
15  Methyl-cyclopropyl)-[1,3,4]thiadiazol-2-ylamine (2.54 g, 16.35 mmol) in THF (45 mL).
, Under N3, add 4-methyl-morpholine (2.16 mL, 19.62 mmol), then 4-(4,6-dimethoxy-
[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 N,. Extract with ethyl acetate versus water. Wash
with aqueous 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-5-trifluoromethyl-benzoyl)-piperazine-1-carboxylic acid tert-butyl ester
A. 4-(3-Nitro-5-trifluoromethyl-benzoyl)-piperazine-1-carboxylic acid tert-butyl ester



tert-butyl ester (1.86 g, 5.07 mol),

(4- brono- phenyl ) - (4- net hyl - pi perazi n-1-yl)- nethanone (1.6 g, 5.65 nmol),
sodi um cawvban@t®iq7i. 08 g, 10. 14 mmol) in 1, 4-di oxane 25pr(CDAISpaop/0e62d3 wat er
(5 nL). Bubble nitrogen through the m xture for five m nutes. Add

tetral ci s-(triphenyl phosphi ne-palladiunf0] (0.29 g, 0.25mmpl). Attach a
reflux condenser, and heat the m xtugge.to 80 C, stir overnight (15 hours),
and cool to room WD 2006/ 091671 PCT/ US2006/ 006283 -65 tenperature. Add

et hyl acet ate/water (300 mni/ 100 nm). Extract the aqueous phase 2X with

et hyl acetate {1 Extr t he r.gani hase. W th eous
caturated  sodtamean SRR RE o BRE Y A B B bt e
anhydr ousiS@Eesl;uR (Mutf.ate. Filter the organic phase and concentrate the
filtrate to a residue. Purify by 5 chromatography (hexanes-> 50% et hyl

acet at e/ hexanes 4 5% nmet hanol in dichloronmethane -> 10% net hanol in

di chl I fford

the 1o D pradumme g ibrOER BByl fl LEERQRORE MDG &) 2100

% 4d[ 3‘_‘; g 4I Ami nHIyEltdtgyhtamhb(thlﬁrlﬂLﬁﬂrfjfmbﬁirﬂetﬁylal}qn}zgjdd—ipfpﬁﬁzme}lr pgérbbxiylrgaziq/: met hyl
ie amne tri- chl ori - -pyridi ne Di ssol ve

- chi or ote2- BV HFrer ) e b eoh QTR RGN 1 30 {ABY piveliraroon

ni t r ogenc100d8syhe %dﬂleﬂlﬁbrﬂh%f@ hbersA Filler add Qorﬁﬂﬂiré’te Intd %We%%hﬁ Qs fhe

reactlon to glve a white precipitate. Stir five mnutes then

concent r ’atlecmmp@mﬁr(éé)é g, AJ45 swdolu By oo dM$e(BSS. 18/23 72 IMA L dUsievin fheameekt
acetonitrile. ﬁ 40 é%{ \%ﬁ the solid and refl ux overni ght under nitrogen.
Dilute wEhY {RIEHICRHSH with a sol ution of K2003 and NaHSCB

(approxi mately 10% and 5% respectively). Dry the organics over MgSO4 t hen
filter and concentrate Purify Dby silica gel (Hexanes - 9:1 Hexanes :

Et hyl Acet at ePreparetthefslioyiag accprdig toguaeesuess similartg Psgnpgationd8ar oi | (1.1
g, 53 . M5 (ES), mz 220.0 (M1). B.

Di et hyl 1+ phepapi@nAyr i di n-2-yl met hﬁﬁ? am ne Conbi ne 4-} od®¥siceltDath- pyti di ne
(1.1 g,|5 mmol ), |{NBS (0.98 g, UIV ) and carbon teviSaER),eikde (50 nl)
in a round Pﬁ)tponedzf(hﬁ&m@ﬁﬁoﬁLﬁh@ggw Pege-ABN (82 28 mmy2,Brl equiv.)
and heat redction overni ghtthﬁgolr_ﬁw)%etagﬁdg er the repcti Orbatt\’é@i?h' ng with

h $sol
n THE (E‘Slnaﬁf)”fé ST AT TN Bl b ot ty| G Fe (1. 64 .

2 equi vh)—drepwi-sie—yia s"*thrazc' ". a aggt’a] Ae—hout ve—eoolin
batﬂ anfl’ | et3nar m oA BoRO-LERg BH%VQ"NA%‘@PHH’ Illuéur 5 toﬂ;ﬁw ent I atg to
drynessland purifly by simefyl #Hﬁqu“g yi)-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-5-(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)
137 2-(4-Bromo-2-fluoro-phenyl)-N-(4-
trifluoromethyl-pyridin-2-yl)-acetamide 377,379 (M+1)
138 2-(4-Bromo-2-fluoro-phenyl)-N-(5-tert-butyl-

[1,3,4]thiadiazol-2-y1)-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-Z-ﬂuoro—phenyl)—N-(3-morpholip-4— 476 (Mi+1)
ylmethyl-5-trifluoromethyl-phenyl)-acetamide
141 2-(4-Bromo-2-fluoro-phenyl)-N-(4- 367 (M+1)

dimethylaminomethyl-pyridin-2-yl)-acetamide




30 Hexanes : Ethyl Acetate -> Ethyl Acetate) to give a tan liquid (0.51 g,
35% over 2 steps). M5 (ES), mz 291.0 (M+l). WD 2006/ 091671

PCT/ US20080Q0@&2R8671- 66 C. { PCT/US2006/006283
4-17-(2-D et hyl am nonet hyl - pyri di n-4-yl)-imdazo[ 1, 2-a] pyridi n-3-yl]-benzyl
}- carbamic acid tert-butyl ester Conbine {4-[7-(boronic

acid)-imdazo[ 1, 2-a]pyridin-3-yl]-benzmgl}-carbamc acid 5 tert-butyl ester
(0.46 g, 1.3 mmol), diethyl-(4-iodo-pyridin-2-ylnmethyl)-anmne (0.51 g, 1.4
equiv.), Na2CO3 (0.265 gln 1.25 rrL H20) and DVE (20 rrL) De- gas W th
nitrogen—t-h'en—a—d’d RSPt attadiom (72 ng,——5nmol %
and heatf ov&thi ght at(&1 %&9“8 2%80 O t?ﬂcpﬂ N)Eylt%f{ B‘ﬁ tél rectl y3anidvbria Varilan
|\/EgaE| ut /r) SCX_clartri dnn / 1 Y:Dwffl i r~|nn Brewas hed wi-t-h-net hanol ) ,
decanting fit4in Naj2 Gcid-Boma hlugeo- B‘&@‘jﬂfe@d’ Cp§IRRIOPID i t h 501 to|renove
i mpuritiles then el ute crudePysidnteod)-agetamide M NH3 | n fret hanol ncent rate
this sollution in pacuo ¥befl-fuBidnyo-Byflwrd-phenydel chr brat ogr aphy ( Et hy
Acet at e |4 544vet hian clcetylaiivb ¥4-10t-Batiep yradind3-y1 } DEM- t o gi ve3aMeel)l ow 1 esi due
(0.246 g, 40 % . M5 (ES), nzdime#SbactylaMiidg. 15 D. {
4- [ 3- (44Am nomet hyT - phenyd J2-{ ABHREQD Fdr@pRytyidi N-7- YT T - pyr| di n- Z-yliet hyl

}- diethyl - a6 ne tédetyhéﬁq G2 A6h che %ﬁﬁﬂ’ HEthyl 1n- 9 (M+1)
4-17-(2-di et hyl lnﬁ% di - 3- vl
e ey A e M LR il T el p-al py 1S y1 -

IIIIUI ) T UI UAAT (10
m.) under KQroge 2%4/5\%0%0% ro" el@flz)yu@ecy(%jbﬁﬁl“ b t he3Tie@actilon and stir
for 2 hours.—20 ConcentrateHO geeaﬁ@ a&]ﬂﬂfe—use—er_uder - gal t
(0.321 ¢, cragle).| MsHEraRo-Jnflyorogmeny)-Nuborfl-hyshepade| t he §75'<:1~@¥\1' ng
accordi ng_to procedur egeiiethyp-thigzer ZiyHragetapnde] 58: | Physi ca De%t a
Pr epar at|i on; gompouri(NBremdB(ES)o- phélyd)- IS 0L -hytlS®x y{ 415, 417 (M+1)
6-[ 3- (4-4{Am nonet h | teptabpdto)pyiran-4daPehihzdl-2-yl]-acetamide ’
alyridin-7- di D(BBybe LMYl dro-heiynyN-@nkawut#86 | 160
4-17-(1- ti‘)‘f% -i ni dazol - 2- yhidigpdagsedanda@] pyri di n- 30405367 (Ylbnzy! ani ne
161 4- [[7-TIHPYTRZol 448 M00- TSR Heni) AN RYL- bﬁ'ﬂy[‘ 3ty pbenzytam ne (290 WO
2006/ 09167115%CT/ USZOO% % i din-2-yl)-acetamide 365,367 (M+1)
2-(4-Bromo-2-fluoro-phenyl)-N-(5-isopropyl-4-
pyrrolidin-1-ylmethyl-thiazol-2-yl)-acetamide
4-[3-(4-Bromo-2-fluoro-benzoylamino)-5-
152 trifluoromethyl-benzoyl]-piperazine-1-carboxylic 372 (M+1)
acid tert-butyl ester

151 440, 442 (M+1)

Preparation 153
4-[7-(2-Diethylaminomethyl-pyridin-4-yl)-imidazo[ 1,2-a]pyridin-3-yli]-2-fluoro-
phenylamine
5 Combine diethyl-(4-imidazo[1,2-a]Jpyridin-7-yl-pyridin-2-ylmethyl)-amine (1.00

g, 3.57 mmol), 4-bromo-2-fluoro-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

10 VARIAN bond elut), eluting with 1:1 methanol:dichloromethane, then 1:1 2 M NHj3 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



-67 Preparation 162 7- [6-(2-Mrpholin-4-yl-propyl)-pyridin-2-yl]-imdazo [
1,2-a]lpyridine A 1-(6-Chloro-pyridin-2-yl)-propan-2-one Charge into a

wel | stirwedodddsid7ushed RBF 2-chl oro- 6- net hyl pyridi ne @C%/U$2006/006285 ol ) ,
THE (120 nmL), and cool to -78 Cin Dewar containing dry ice/ acetone. Add
slowy over 15 mnutes. 1.6 Mn-BuLi in hexane (80 nmL, 128 mmol) via
addition funnel. Mx reaction for 30.gginutes at -78 C then add di net hyl
acetamde (15.3 g, 16.3 nL, 175 mol) over 10 m nutes. Quench by addi ng
MeOH sl oW y. Concentrate by stripping off solvent under reduced pressure.

in 2 por tHone ik b RERERT el B Mle bbbl BRs ZRRATIASRS. 3, 15 Sovs

Et OAc wi Bho(Me1hal ance hexane, Strip off solvents under reduced pressure
to give gold oil 6.97 g (35.2% also 5.6 g of 2-chloro-6-nethyl pyridine
can be recovered MS(ES), na/z 170 (M+l). 15 B.

1-(6-1 m'dazo[l 2 al pyridin-7-yl - yrqparaﬁomlﬁ) propan- 2-one Prepare from

1- (6-¢hl oro- | |

1103, 3] di ox B I B Ksr Pt el L AR i i o
to Preparati on a%mﬂirﬁby&beﬂ@éﬁﬁblpefﬁzmelﬂﬂarbd}éﬂﬂl)c.acRDteﬁlbutyl ester
7-[6-(2-Mrpholin-4 in-2-y T’é‘i-in‘icjaz 12a]pyr|d|nelna
wel T i xed ©oGHHRA 1-6matt Tt B R ey e ot T SaspT) 2.

d B |
oy o TR Yo A 2 R he PR AR 2 O 4 8o fhuflen, biger W%éﬁ‘e R
oven dr i @did1di0-b@yi ester4.0%hg Gr&. mmdl)61-43-, dinrahyﬂanmioP@QQQ) Mc)hylcarimbdﬁnﬁﬂd\laCNBl—B
| E 5 | f 4 t .
o1t Breghioet T el plBnbaiel gaael Aot pRlisire Take
up into W%ﬁgﬂrﬁ%le%‘lﬂ@ 1028 dnb1PN 5@%@ﬁ@tfr%@%oon¥"te§ﬁbe%(5 X) .
a

Concentr under reduce pressure and romat ograph on (120g |1SCQ(r))
Si 02 el utfPmigt hurh mu@v\b@jwa@n ethy! asetagnendol N NagolL.ow aghNrsh fGIeRBOH with  the

167 g 300 A e R B0 By e TSR B 5 orb BB Bbo2sa
-68 Pr epalﬁe?\ﬁesrﬂﬁné&ﬁld f?orh@l([ﬁlli\m)@h@d filted adl dpr 0 RyVe) ofpyhiisblid aypdodidti dazo |
1, 2- a]épyrldl ne a simlar way as

SR N T AR A L A R e

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]-phenyl }-(4-methyl-piperazin-1-yl)-
methanone
156 N,N-Bis-(2-hydroxy-ethyl)-4-(3-iodo-imidazo[1,2- 452 M+1)
a]pyridin-7-yl)-benzamide

Preparation 157
20  (4-{7-[4-(4-Methyl-piperazine-1-carbonyl)-phenyl]-imidazo[1,2-a]pyridin-3-yl }-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-palladium[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



i mdazo[1,2-a]pyridine. In the first step LDA is used with starting
material 5-brono-2 5 nethyl pyridine. Ms (ES) 17/z 323 (Mtl). Preparation
164 4- Brwone@/Mharor o- phenyl aceti c acid, tert-butyl estecTOsamc0es283

4- br ono- 2- f | uor o- phenyl acetic acid (15 g, 0.064 nol), dichloronethane 10
(30 nmL) and concentrated sulfuric acid (1.1 nmL) in a 2 L stainless steel
Parr(r) vessel. Cool the vessel and ggntents in a dry ice-acetone bath.
Freshly distill isobutene (60 nmL) wth dry ice-acetone condenser and add
the i sobutene to the cooled Parr(r) vessel. Seal and pressurize the vessel

with nitrogen . (20 i aqi t,at i4 e all.owng the reaction to rmto
Foom t enfoTStPe. < bnereShGr T Gr o LD bF 26l bR A T <.
15 Cool i@ cvegstatd A0dOnINS Fxuwtt the dbdbine@ ord4@ phadd@ith ageddtls kytuaed 150 nl
of ice-cold saturated sodium carbonate solution and m x. Decant vessel

cont ent ssodipmghlopisied el mhy) end thep ey Begirpamhankase P9 aphydroggmagaesium xt ur e and
separate , t ] i 0Q, It rtions of
di chl or ofq‘r'%l %%Egﬁtég%ﬁg%é{c rggﬁﬁ%%ﬁ%gf}@%ﬂ% f%%/ﬁ%tﬁ% xr'%s;uﬂ%q%é%‘@éggat urat ed
sodi wn cbh@mattgsraphyyhenaaes -MFB@ethntacetitgkexaned © 3% musthahotén 20 18. 61 g (90%

of the title conmpounqd as a |light orange oil. %ﬁé&ﬁgﬁ_niz 288/ 290, (MH1).

Pr epar at Ashlorgmethang &y {0%Bmeaphangl ingfiphgromathang N ARPPRIA MephAnPLi ne” A,
(4-tert- = LoliyRs ) LB -l - 2

et b T R e e o S P A Y518 ol )
in 50 nL dichl oronet hane, add 4-net hyl norpholine (10.48 g, 11.4 niL, 104
nmml ), stir, add 100 nL THE and s§ir the pension a few m nutes. Add
N, N - carbonyl diim dazole (8.4 g, g?gﬁlﬂﬂi$§ to the stirring suspension,

not e dgHgB 4 088inotMHyWbh&iy sl dgid[ 1 2t )y dightyl RS- PiRncyl [-ARMyI-
tenperatgre $or 30 to 5%bn§ﬂﬁﬁesn Add 3 ﬁ%nrph&f?ﬁ%&?13.gh 99/53.6 m, 155
mol ) via pipet, stir overni ghtndge irbbydroddpiedeat ure. Dilute the suspension

W t h 400@2}%@%@?&%@@%& wash with 400 nL saturated WO 2006/ 091671

PCT/ US20 aqueous sodi um bi carbonate sol uti on and back-extract
t he aqueous pllHs®Iw 4-th1d002-Methydipgtitioe ¢ etd) ademmcDhiTHE @0gah) endepyer s and
wash with 300 nL portions of saturated sodi um bicarbonate (once) . and

di |l ute afiiersgs. S H M BSixaRe Ehtt orli-ded ¢qUy-edrapiiisdy the fspgtionda ggegani ¢
| ayeis oygfi M b NGEHVeHhiRute tih Qhber?t BWrifeds ORdA s8HBndodill (£8 S
cartr?dge &F?ﬁ g&é}égﬁenteo 8-) %%@6a6%tone iﬁ&Et%Ac over %%Oningfes.
Pool , ca@nddrgonat)endaneotityie (4@oili) omthetsolip nod tedimx DO edghy nader mfrogenvi scous
col or es%.i)i | . h% . : .
1lute wit then wash with a solution of K,CO3; and NaHSOj3 (approximately 10%
and 5% respectively). Dry the organics over MgSOy then filter and concentrate. Purify
by silica gel (Hexanes = 9:1 Hexanes : Ethyl Acetate = 4:1 Hexanes : Ethyl Acetate) to

20 give aclear oil (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).



(ES) mz 249 (M+l). B.
(4-tert-Butyl-1-oxy-pyridin-2-yl)-norpholin-4-yl-nethanone 10 Di ssol ve
(4-tert - bwoyebeggndzdi n- 2- yl ) - mor phol i n- 4-yl - met hanone ( 1®@C2ZAISQ006406283 nmol )
in dichloromethane (21 m.), add nethyltrioxorhenium (VIl) (MO 620 ng,
2.48 mmol, 0.06 eq) and stir to give a pale olive green solution. Jacket
flask with room tenperature water bakh, add 8.5 i nL aqueous hydrogen
peroxi de via pipet to produce a canary yellow enmul sion that evolves gas.
Stir the emrmul sion overnight at room 15 tenperature, then add a suspension
of MnO) (25 ng) in 5 nL water to quench excess peroxide. Stir 45-60

m nutes until gas evol ution subsides, filter the mxture through filter
paper, tOed4+enRrEetglaatihdeahyperiaparal-imidazbideralyaidiHipb@gvi-de a
viscous yellow ojl. Purify oil on a 400 g silica cartridge with a gradient
of 0-) 209 ke aci lsdubA&shver 20 ninutes. Pool, concentrate and dry
appropriate f i _BC i ¢ } 20 of 1t il nd as a
tacky foam Lgﬁg‘b%r%g)ﬁ [Z;{E&%@? z%ﬁ%z%xﬁgaz%[l(ém@yn%% 51 lﬂa%zﬁ} cafbaffi'RQH

( 6- Arh note-tueyltesteut(Q416 pyr.B dimelR-didthylr@ripboipyndid- 3 nmth Hipaoive (D53l ve

4-tert-pytyl -1-oxy:pyridin-2-yl) - hol i n-4-y] - net h 9.8 g, 37
ol ) § nbdatynoSe PP it 2l g Ol DN Rl s Sniteen
p- t ol uengsy bﬁ@fh‘lﬂaki%itrﬁﬂlm@flfglﬂ%pﬁiﬁa@) PHa8iun® P2 BTPnol %) an@fdat obéihidhk a6k wi th

reflux condenser and warmthe clear brown-red solution to 45 C overni ght
under ni 8¢ Ygundeamitngshe bead gegntlyoniot Narike YagaEIn@SEEK eartrBige (Hagtam

t enper at ur.ge. i.el vi scaus hrown-red. oi l.. Bi-ssolve the okl in

et hanor s iisef ek fisheduth el R P DB R G S ForSkle s r e
sol utd onwith Geharoh® fel@sK impirhicsalicarelite clierproédiet e ot MAMH A rad@biiolr oOm
tenperature and stir for 30 30 60 mnutes. Dilute the m xture with 400 nL
cool wat ePeERFISENIEONRD Kaxgquo Sienpuaihy by silice gelchpmaogrphieEthgt i r t he

I i) . I ' ' fEi L WO
20061 Do 171 St UBbUrSbsbE Y * 1 W EEL Dol 4 ol aNBhe
di chl or ote24%eg)&0(% b OMAJES)dwixz 486 (MABRO4, filter and concentrate to

provi de an orange-white solid. Purify this solid on a 400 g silica
cartridge enploying a gradient of 0->5% MeOH in dichloronethane over 30

m nui$s. pCQuOBNiL AhthonfetBFphOid)-AdasiY UNPeidiR 70N ] YIEEUD-Vimeaipe 6. 02 g of
an of f V\,h_icﬁquo Ao hAN) ARLAIY 2IERERITON BHED S g, © (above)
by ext r adicthydrainine thirlesiredhinslewi t h 200 . portions of dichl or onet hane.

Combi-ne or ganigc_| I ry . over. MgS cancentrate.to r awn- or ange oil .
i 5501 ve ¢ he Bieol AT B R RS AR A bRy 4B oAb Pl o
cartri dgeer2frl-alrbdiictabl it HHHC kst (OR4NE B4BBB10NA didxARE ENt HBS ndAd dry
clean fractions to provide 2.0 of product. Net recovery 8.02 g (82% of
the tit|@itEsppoiAd4 MENH ip digrane (5 mL) to the reaction and stir for 2 hours.

20 Concentrate to dryness and use crude as the tri-HClI 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~ 436
alpyridin-7-yl]-pyridin-3-ylmethyl } -diethyl-amine
160 4-[7-(1-methyl-imidazol-2-yl)-imidazo[1,2-a]pyridin-
3-yl]-benzylamine 304
y y
161 4-[7-(1H-Pyrazol-4-yl)-imidazo[1,2-a]pyridin-3-yl]- 290
benzylamine




10 Mz 264 (M+l). D. 4-tert-Butyl-6-norpholin-4-ylmethyl-pyridin-2-ylam ne
Suspend (6-am no-4-tert-butyl-pyridin-2-yl)-norpholin-4-yl-nmethanone (6.02
g, 22.386wormd6)09i61140 nL anhydrous THF. Add 2 M sol uti orCofUSBHB/HOM2RS
conplex in THE 15 (34.3 nL, 68.6 nmol, 3 eq) dropwi se at room tenperature.
On BH3- Me2S/ THF solution addition, the suspension turns clear and bright
yellow after conplete addition. Stir gwernight at roomtenperature under
nitrogen atnosphere. Carefully quench reaction wth slow addition of MeOH
(24 nL), stir 3 hours at 60 C and concentrate in vacuo. Purify the residue
on 300 g silica cartridge with a radlent 0->2% MeOH in 20

di chl or onet hane over 2 ninutes, fol° PERE E)‘giz 10% MeOH i n di chl or onet hane
over 40 m nut e3.[6-COMEDhEERL-8-\RRELHANYD BB t 2.0 g (35%
of the title cor[rpound&gs a yq’-E@e pgo) ?ﬁi o\fg?%“‘%meg%%ﬂfﬁ

Pr epar at *'onl-@6hipso-pyridin-2-yl)-propan-2-one

N- (4- Cyano- 3- Slhh{g%'fﬁ'é%h%élr'?t rje%rl\?ryu f’d? }:}#ﬁ: %ghlﬂfo 6-met t%% pyH‘dz ne( L 737 2]

di oxabor ol an-

2- ( 4- Br onoaqijaiiH J12BHARY, @y@ﬁ@l&tmlﬁlki@@fmfcbﬂﬂanﬁhgge lideya6QbAT gy Di ssol ve
4- br ono- phenyl ac tic acid (5 I 12 30 di chl or onet hane.

Add 1 nL  ONElp mpigugsy & 631\4@?%%1 18 bexanedRO mlhd@s arigold xi ayzuchtmmnmaﬂe

3.25 o
{oiroor o B Ricllby 250 HRL k. PRCLIOBMBE MR XS, G 3¢ 30 o8
gas evoI omdhoed Sesinues. nﬁumohdjyaaddir%sMe@Hr Db wkaCdneentte sly ﬁn@bﬁ%roff yel | ow
oil. the oi e-stabjlized chloroform chill on ice
and fi t §‘ﬁl’en%|?“€ﬁftfﬁé‘§eé Pﬁeﬁfﬁrﬁ nk/{lﬁ E%é‘ﬁm Vl’if}}ﬁ DriexapesBi Agamddilicsl with a
sol u}j(o OnCﬁiéongag@gthﬂQﬁﬁraté irnlj%fagﬁgﬂ%i (fl)zb ?g'sﬁcﬁg éthuf wﬁﬁ ebd%%lt'&rgl ) and

ridine mol) 1 n ne s a Ize

(F:)ﬁl or of o t%\ég‘gotEF@Atfe‘ﬁEbmetbaﬂanée b@iamn d¥irip @fftdcvéfentsoindelanedubedlplrmuﬁe

sol ution i EqF ute r.eno bat h_and stir

over ni g h&o"%%é‘g&g r%ﬁltde@g%%fé%z 918?) ﬁlélof mt@ﬁ Pﬁ@@{nﬁrﬂén {F taro3er6d ni

di chl or ohﬂ(ﬁ&hez/zv]ﬁgl(Mm).ce Wi th 250 m. portions of 1 N NaHSO4, once with
aqueous saturated sodiumchloride, then dry over MgSO4 and concentrate to
a brown solid. Purify 10 on Biotage 75L(r) silica cartridge in 4.5:4.5:1
CH2C{2: hgxangsifi LV ? AR 48% of the title conpound as
a pale yell g&l—l Voé%t(l)bjé/% a‘;ﬁgj}ﬁi l% ﬂt%)’@?@%ﬂ%@?hﬂ 1). B

N- (4- Cyano- 3- Prepétefomo it Rplorpiperiginy2-21 {pderiah-2-obe bnd BY4, 258t tottarhkn - 2] di oxa
bor ol an-
[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—propy1)—pyridin—2—yl]—imjdazo[l,2—a]pyridine
In a well mixed round bottomed flask under N, charge 1-(6-Imidazo[1,2-

a]pyridin-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 NaCNBHj; 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 5N NaOH and extract
with DCM (5 X). Concentrate DCM under reduced pressure and chromatograph on
(120g ISCO®) SiO; 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 oil 1.67 g

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



15 2-yl)-phenyl]-acetam de D ssol ve

2- (4- brono- phenyl ) -N-(4-cyano-3-trifluoronethyl -phenyl)-acetam de (4.23 g,
11 mol ) wo 20&%H9md71di oxane, add bi s(pi nacol at 0) di boron @8TAISg006H86283 ol ) ,
tricycl ohexyl phosphine (386 ng, 1.38 mmol), and anhydrous potassium acetate
(1.62 g, 16.5 mol ). Bubble nitrogen through the m xture for at |east 15
m nutes to deoxygenate, 20 then add pagladium (11) acetate (123 ng, 0.55
mmol ), fit flask with a reflux condenser and heat at 80 C under nitrogen
at nosphere for 4 hours. Cool reaction m xture and pass through a 50 g
silica cartridge with 400 nlL Et OAg.. Conceniiate the clear brown eluate to
a tan-gray solid and recrystallize from d| chl or onet hane- hexanes to give

3.79 (78% of vh6-(RiMbphclompolploms)-paitigneay]-anidatdl 9-alp@EMing ES) nfz 429
(M1). 25 Pregaratlon 167

2- (4- Br onp- phe PRI IR ASETHE 1Y 2 4H-F-mesrhoRBrhy Riepri-avidp-3 Y- acet am de

Di ssol ve C i %}%E | -

trifl uorolfri%acita yl ’-pypffné"h‘lél ﬁlt g(f}]&ﬁé Fgg%? 1%(3%%1%1 0111 % In §}J€&é§§2 THF. Add
4- 305nemtaﬂhylpm~rqmﬂmlMSe(E(5;Bﬁﬁz3ﬁg’3(l\m+375 m., 3.4 mmol ), stir a few mnutes
under nitrogen atnosphere, then add DMIWMM (865 ng, 3.12 mmol) and stir the
pale yellow slurry WO 2006/ 091671 PCT/ US2006/ 006283 -72 overnight. Dilute
slurry with 90 nL Et CAc, wash tw pf‘etpgl%ﬁbn%jrh saturated aqueous NaHCO3 and

aqueous saturated sodi um chl oride hen dry the organic |ayer over MySO4
and concentrate to gi ve4aB\ran?~yﬂU©rWmaylaCﬁfec@C@difdrt-bptbﬂieﬁyrthi s solid on a

120gsi|ica 05‘V c.in ve 660 ng
(62% of the ti ﬁblﬁ%g rom%urrlh Omp v}/'f?Aeethcarc algl’ @g& fglcthﬁof%g T?‘%%E) m z
373/ 335 ((d0rih)L) ancPé(ﬁmaﬁt@dtb(DEulﬂlﬁﬁ acflzl- tler tnf But Nﬁiﬁstﬂﬁleﬁls/étcdl%fr@ Vbs?elw am ne

A 2-Methyl-4-tert- butyI pyridine 10 Cool _a_solution of net lithiumin
ether (2 hLersss Wd coptenbonirisl joerareiane betde Hsahly ditll as&éutene (60 mL)

4-tert-bukyl drﬁ]Ydfe' Lo RBe Q&Qd%@ergmd#gg ﬂ%QS(SEIRéI)C tg rt}%oco aﬁ ggssélh% aP Y bstrate

i s added, he reaction to anblient tenp erature ours. ncentrate
the reac tand) pmtsmmeaire ‘ohsgeﬂn egth hitogeaniB0 @sﬁgmelgﬁaﬂa@vhlhrmnotwnmhadehcaummr ous
t ol uene heat to reflux for 20-21 hours. ﬁ)éél n an ice bath

200
whil e sl SW g ﬁ‘b&’& R%%}EW‘H SORFEAFIALRN HgogndaaperpiEe s d8 MO8 Add wat er
(2001m1) Cﬁﬁ@th%%&e?ﬁét 10883 °t Rehary RRUSenM dnld caflfllW aRCEIARE of ReX AP0 NL) and

separate the layers. Pool, desiccate, filter and concentrate
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 MgSO, 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 165
4-tert-Butyl-6-morpholin-4-ylmethyl-pyridin-2-ylamine
A. (4-tert-Butyl-pyridin-2-yl)-morpholin-4-yl-methanone
25 Suspend 4-tert-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 N,N’-
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 room temperature.
Dilute the suspension with 400 mL dichloromethane, wash with 400 mL saturated



the organic extracts to an oil. Chromatograph the oil on silica using a
gradient of 0->50 %ethyl acetate hexanes over 25 mnutes to yield the
title compounah/0i®@160 g, 111.23 mmol). MS(ESI), nr/z 1B0T(UsRd05/006283 B.
4-tert-Butyl-2-nethyl-pyridine 1-oxide. Dissolve

2-methyl -4-tert-butyl-pyridine (16.60 g, 111.23 mmol) in dichl oronet hane
(80 nL) and add nethyltrioxorhenium (Mol) (0.139 g, 0.56 mmol) with
vigorous stirring. At anbient tenperature, add 30% hydrogen peroxide (40
m.) and stir 25 vigorously for 18 hours. Quench the reaction by adding drop

W se aqueous nmanganese . dioxide (10 n. 2 m_g}. After th - gassi ng
ceases. " EREONTIRATE SRarrEnE bR Geh e s R sl bRt 58 and he
aqueous  dihlofo¥thiRes (ESnbihé bredhichpiro bRl WadewiiB300 mlOfbriibis of KagrAE@ani cs
are pool ed, desiccated, filtered and concentrated to yield the title

conpoundsediamyrisaskanaie (puees apd dilels agueory gaigraterhgsidjum Rgords fthragfiimesss (M+1) .

30 C. 2- 0:- 6- -4- - i.di ne. 6/ 0, .y

PCT/ uszoggi’ %equﬁggta%&&ﬁ%‘t 1%%%98%%?‘%&%;@' A 51 iaﬁgp 13’ ‘{r%f?&(?gé silica

4-t er§ - budridge-wied fylacdipyt ofd-Bre0% axione in EEDAOogsr 202nihdtesnPbdl, and heat to
100 C for 36 hours. Evaporate off the excess _phosphorus oxychl oride. Treat
the oil EHRFENEE) ARy Fagtans 4o arapadeet0- 3 ermsiaf Avissgussrdotiesaiod: BANR by
treat menig ﬁ)}z@gl('ﬁllorliﬁ bi carbonate solution. Extract with 5 dichl oronethane
(3 X 75 L))" and pool, “desiccate, filter, and concentrated. Chromatograph
the crude product on silica using a gradient of (0->5->8 % ethyl acetate

i n dichlaqr thagne. to afford the titl e .conpou (0.82 g, 4.46 mol).
VB(ES!) . B RS S ey ko oot ey Pt ny | “pyr i di 2oyl A ne.
Conbime 2-chl @i_ﬁoﬁﬂa@k&#bu@i-??ﬁ&'mbll?/Mlmth}lﬂ{—m%/l—ﬁQﬂi]a%oﬁe (11).,@()%@1&2 )
benzophenone imne (0.22 g .2 mmol), sodiumtert-butoxide .14 g, 1.4

mnlm ), BumlEil( @iphig;on@.ﬂwlek%nm srdametbytidorsshaendim (V Hs KMVERY Q%ﬁd@d ij 3
ba2( dbay JTH0" B8 s HIGHE L bV AR SR SUIREIRGE" A Rbe A it BB | 020 FHC

crude r eaghpepamu@nwfeshah,add 8ridme) ddfueowst Hydragen proxBi¥viapipbatqirodiute a

di chl oronethane_ to afford the jmne internediate, which is then taken up

in tetraRRABYEHepBlsipn)thasyolyes gry. 16 the s OvErigy abfoosd C for 2.5

hour @ﬁféf?r I i R, - i i t hanol
ESCX Jeanix ?g{egﬁlﬁﬁtgﬁg a sﬁ’@%ﬁé@ﬁ' of R/Ir@_ (Q?ﬁ%) it @ﬁﬁ_, %gfegtéél@n}fﬁek&sge

and

peroxide. Stir 45-60 minutes until gas evolution subsides, filter the mixture through filter
paper, then remove volatiles by evaporation under vacuum to provide a viscous yellow
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-yl-methanone
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 temperature and stir for 30-
30 60 minutes. Dilute the mixture with 400 mL cool 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.



title conpound (0.07 g, 0.43 mmol ). MS(ESI), nmz 165 (M+l). 20 Preparation
169 4-tert-Butyl-6-dinmethylam nonet hyl - pyridin-2-ylamne A

2- Br ononewbybesvi@at - but yl - 6- chl or o- pyri di ne Di ssol ve PCT/US2006/006283

2-chl oro-6-nmethyl -4-tert-butyl-pyridine (3.00 g, 16.33 nmol), N 25

br onmosuccinimde (3.20 g, 17.97 mmol) and AIBN (0.03 g, 0.16 mmol) in
carbon tetrachloride (60 nL) and heatjpto reflux. After heating for 6
hours, stir the contents overnight at anbient tenperature. The contents
are then concentrated to dryness and dry | oaded onto a silica plug and

oty e o SRR SRR cLfial S o BRI I0 duroed [a e
(4 tert - Baticyhtrfie czh[bxome m{ btaﬁhlgﬂwé’mw gasaﬂh?hmfydhmbh& bai400.g sBlidarcagrigige ut i on
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t enper at additiomil huueemat fremrtbatittrapn (abbvd) tgmxaaumgomrMmbs with206aile (80 nlL)
and extract. the eous |ayer, with eth acetate (3 75 nl). Pool,

desi ccat BOTHPPY ?fe(?qﬁﬂliﬂm(‘?g??@éngoa’tbé“et ‘Pféa%i’ PARTS SR QY }\éscﬁ)“t F@'?C?’i”ﬂt%tcb%rrpound
(99% ( 1b1@4vng®range &3 Dﬁ@él%e tHYRGIER)15 rmi!/d?ch%%grn@ﬂ'{lﬁﬁé and]-&bpg to a 400 g silica
Benzyl - (4-tert-b K\ 6- di met hyl am nonet hyl - pyri di n- 2-yl") -amne%n nmet h

sim | ar eatridggtand ehutepthe paadact with 168 abgtone.e@oncentrate tand dry¢le®r itionsto

pyridin- t Ryl am ne_ ( 1,nol vmth m ne
rat her t r0§6 Jg?e@%op er(ligﬁteﬁ%t e 't'd %9%%(% a?ftztg?ﬂg%f: %%W{%%% g,

2. 9610T1m}n)'z.26u5(1\@1)4 tert-Butyl-6-di net hyl am nonet hyl - pyr| d| n-2-yl am ne Add
concentrated sulfuric acid (20 nL) to benzyl-(4-tert-butyl-6-

di met hyl am nonet hyl -pyridin-2-yl)-amne (0.88 g, 2.96 mpl) at anbi ent

t enper at gr t pH of the aqueous solution
car ef ul |}$ &\nt%’ﬁﬁ%t?udrgltogghhéég}d%%%ﬁggﬁgona leatngg ution. Extract the aqueous
phase with et Byépea«t&-ammo(@te)ét Boeytrpyrid0-2ayig-npapholindé gi-acdtaaond (d.02¢, and

d. ' h
et or 1 al 2446 SR i ShELGRESRYS THoncunt L SN A ReNGrS COARBAR 1l vent
and 3 U9 AIBELGNHARD), BRE) &FpMECR rRYdrlerdithe. (Od B, 0R0RADE of10:af 9. 2.7

addition, the suspension turns clear and bright yellow after complete addition. Stir

overnight at room 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 02>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 (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)-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 DMTF, 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



mmol). MS(ES), nmfz 208 (M+l). 25 Prepare the follow ng internedi ates using
a procedure simlar to Preparation 169: Preparation Nanme Physical Data
MS(ES), mwe 200M9deTtiert - But yl - 6- nor phol i n- 4-yl met hyl - 25@CTNM82)06/006283
pyridin-2-ylamne 171 4-tert-Butyl-6-pyrrolidin-1-ylnethyl- 234 (Mt1l).
pyridi n-2-yl am ne WD 2006/ 091671 PCT/ US2006/ 006283 -75 Prepare the

foll ow ng according to procedures sinmjjar to Preparation 128: Preparation
Nane Physical Data M (ES), mz 172

2- (4-Brono- 2-f | uoro- phenyl ) -N-(4-tert- butyI 6- 422/ 424 (M+2).

di et hyl I i.di
2. (- B on DT EiY s Db FReY e i o gy apq it a clear
yl met hyl ygyow dil nDZssbSlv)a-tH@@ﬂl &mm&nLBhﬁy@afeadm&Dzel%‘ﬂﬂ&oform chill on ice and fit

N-(4-tert-Butyl-6-nmethyl-pyridin-2-yl)-2-[2-fluoro-4-(7- Xl‘ldln 4-yl -im daz
o[ 1, 2- apaﬂyw]t@pﬁr@p}mg fufyﬁ@lnﬁﬂ]l thebapning fngl with a solution of 4-amino-2-

[ 2 Fl uor i SR Bl By 4020 uknd) SrAbRUERAIh, il phpoyl] -acetic

acid ter upl'e bronD nyl |c acid,
tert-Hut yimap irETIOO(niL ﬁﬁy@ne—k&bﬂ&edm]!ﬂbjofoﬁnﬁl widtl the benzomtrﬂe solution to the
Z,; 2%;; g![ ;:lglﬁ a Yl I ég§utloﬁ1\%£l‘[)§%{5ﬁgé &?@f&% nufges r]é18no(\5/§ the 1ce|: I))atﬁl ng g}t?rcr Ibed in

[2-F uor@vén{gﬁt %bﬂﬂtemﬁeﬁé{uré rnlﬂﬁ@f;{eirea%u%mﬁ&hﬂé f1B26bkaphenyl ] - acetic acid
di hydrochl ori'de. 15 Suspend [2-fluoro-4-(7-pyridin-4-yl-im dazo [

1, 2- a] pydiclareBethgmhe, wﬂsbrmyicr withcS0irgL padiods pél N NaH§Os.axcewithiag8éous, 3. 369
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B. N-(4-Cyano-3-trifluoromethyl-phenyl)-2-[4-(4,4,5,5-tetramethyl-[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-
trifluoromethyl-pyridin-2-ylamine (500 mg, 2.84 mmol) in 10 mL dry THF. Add 4-
30  methyl morpholine (345 mg, 0.375 mL, 3.4 mmol), stir a few minutes under nitrogen
atmosphere, then add DMTMM (865 mg, 3.12 mmol) and stir the pale yellow slurry



a] pyridin-3 -yl)-phenyl] -acetam de Conbi ne
[2-fluoro-4-(7-pyridin-4-yl-imdazo [ 1,2-a]pyridin-3-yl)-phenyl] -acetic
aci d di hymoaetwmnézde (0.66 g, 1.57 mol), PCT/US2006/006283
4-tert-butyl-6-nethyl-pyridin-2-yl-amne (0.26 25 g, 1.57 mml), HATU
(0.72 g, 1.57 mmol ), diisopropylethylamne (8.12 g, 11.2 nL, 6.28 mmol) in
DMF (10 nL) and stir at anbient tenperature for 3 hours. Pour the reaction
contents onto a pre-washed (with methanol) Varian SCX columm (25 g) and
wash the colum with portions (30 nL) of dichloronmethane (2X) and net hanol
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di chl oronet hane. Recrystallization from dichl|oromethane/ether/hexanes
provi des 2 %Qpcglétfafte tsugiye agivory crystalline solid. Purify this solid on a 120 g silica
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Pr epab at icompduttsl z{s a white crystalline solid. LCMS (ES) m/z 373/375 (M+1).

4-[3-(4- Ami nonet hyl - phenyl ) -i m dazo[ 1, 2-a] pyri di n-7-yl ] -phenyl }-(4-nethyl-
pi perazi n- 1-yl)-nmethanone, bis hydrochl oride 10 Conbi ne

(4-{7-[4-(4-nethy|-piperazine-I-cp&Bg@Mbglp@enyl]-inidazo[1,2-
a] pyridin-3-yl}-benzyl)-carbamc acid tert-butyl ester (0.87 g, 1.65 mmol),
4N HC1 in 1, 4-di oxane (1&ter-Bug®ormeshyl-pynidin-2-ydirodane (35 nl) and stir

over ni ght nce trate slurry to a residue. Dissolve residue in
nethanolj%%é&ﬁ%yyﬁi%abgéﬁégﬂ YSte to afford the title conpound (0. 90g,
100940 MS( ES) Cobl Zsdtdfor Mhiaetfhcyr htfhflﬁl@lnbs%ﬁﬁ)(ZO(lﬁllPﬂmﬁlr 320.00 k(&) in an

2- (4- Br ono- 2- quoroZEhenyI - N-(5-tert-b &
-[ 1, 3, 4] d95ibagh apgdxdd Wt)rbtabﬂeﬁmﬁl%(%@iggséﬁ 80 mmol) drop wise. Once the
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anhydr OU$he2[@a¢tE>hrta hyadrdafngsar eidvaiie. etb&‘cddmﬂl-th@tdﬁkdlanh’pirpﬁﬁ)ﬂohbﬁe (062 m.,
5.67 mmol ). .an DMI 1.5 5. 67 Stir_ the reaction mxture for 2
hours at “%Ic?&r’hgth@ B Felr o7 203 F0ir (CROLM 4 ol iss o Rekyend cAGIHEY and
stir 1¥i gQa@Hshcs tB %ﬁeri]cﬂ it RUEESn. Kid L8fer @500 thPandfikh ExSRt id agﬁgous VY]lth
recrystallize frometh acetate and hexane to provide 1.13
product athyhaogkite 6 XcﬂSOdanmkEpamattbe lalyersf iPbol; desccated fifger arfdcontentfateas h
silica gel 25 .chromatography~(0-20% E cet at e/ hexane
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(ES), m z ghgt axéthtd M'Xla)les 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 mmol) 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-gassing ceases, the aqueous 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(ESI), m/z 166 (M+1).
30

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



Exanmple 1 1-(5-tert-B utyl-2-p-tolyl-2H pyrazol-3-yl)-3-
[4-(7-thiophen-3-yl-imdazo [ 1,2- 30 a]pyridin-3-yl)-benzyl]-urea WD
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4-(7-thien-3-yl-imdazo[1, 2-a] pyridin-3-yl)-benzyl am ne (0.058 g, 0.19
mmol ), (5-tert-butyl-2-p-tolyl-2H pyrazol-3-yl)-carbam c acid
2,2,2-trichloro-ethyl ester (0.093 g,730.23 mmol) and dii sopropyl et hyl am ne
(0.071 g, 0.55 mmol) in DVMBO (3.6 5 nL). Heat the m xture at 62 C for 8
hours. After evaporation of solvent, dilute the reaction with water and

et hyl acetate. tragt th ter S it h te and . wash t he
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chromat ogr aphy (dichl ronet hane/ et hyl acetate gradient) to give 0.023 g (21
% yi el d) PEPSPIBLISEdchiorids nystithe oNspytiyuslyryish k56 and peter withy sisanganche

follow n .di C Emd ar .t 3 Bhysical  Ex.
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1- ( 5- f er didBldrgineane(3hy 75 2hE parrdarooll -d8sigtate, It fed -dhd cOhdeneqted- yl ) - 485

i m dazo 2-a ridin-3-yl]-Qhenzyl}-urea (M+l)

1-(5-t eE #—fﬁﬂl%g@r’ Ifteoqfﬁfz éﬂgwPﬁfﬁ}c-aslﬁw)a-%a%antﬁ Q2538 %) ethyl acetate

met hanes gh GRANoREBIME bkt dae At BabRd iotas 3r.d &rnib?j;. 2VstediViby 1s4rea 1
-(5 -tert-B uty?-2- p-tolayl - 2H p%razgfl%%)B-yP;j%Bg- { 4- -(414 MFM

met hanes@MHdnyl - phenyl ) -i m dazo[ 1, 2-a] pyri di n-3-yl ] -phenyl }- 617 (M 1)
urea, trifluoroacetate 1 -(5 -tert-B utyl-2-nethyl-2H pyrazol-3 -yl)-3 - {
4- [7-(4- 543 5 nethanesul fonyl -phenyl)-im dazo[ 1, 2-a] pyri di n-3-yl]-phenyl
} 10 D. 4-tert-Butyl-6-methyl-pyridin-2-ylamine.

Combine 2-chloro-6-methyl-4-tert-butyl-pyridine (0.18 g, 1.00 mmol),
benzophenone imine (0.22 g, 1.2 mmol), sodium tert-butoxide (0.14 g, 1.4 mmol),
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 Pd,(dba); (0.03 g, 0.03 mmol)

15  and heat to 90° C for 18 hours. Load the crude reaction onto silica and elute with a
(0>3%) methanol in dichloromethane to afford the imine intermediate, which is 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).

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 mL) 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), m/z 263 (M+1).

30



(MHl) wurea 6 1-(5-tert-Butyl-[1,3,4]thiadiazol-2-yl)-3-{4-[7-(4-net

hane-

547 sul fonyl - phenyl)-i m dazo[ 1, 2-a] pyri di n-3-yl]-phenyl }-urea (M1l)
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1- (54t erthBustyﬂ fok acsmﬁﬂ at 3riblient een{l%enﬁti{rel( }éﬂmfetlfeaaﬁmhfmnthuesamsodmm
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i m dazo[ 22 nahyl).i MSTES), wi/) 2De@yl) - urea (M+l) 16
1-(5-tert-Butyl -2-nethyl - 2H pyrazol -3-yl)-3-[4-(7-pyridin-4-yl- 466
inidazo[l 2-a] pyridin-3-yl)-phenyl]-urea (M) 17

gia er &y Beiphd- kr@b@ﬂ@ldﬁﬁétﬁmhngomémyl%}[ﬁr% Z“yll’)\lﬁmﬂien 4-yl - 470

zo[ 1 2-al” yrid | ]-urea
1 (5 t ert But ;d ma@odmlaraaghlayfosP[rapa(ampyﬁB@ mr:eatéylteri bitkewhlore. 453

pyridin-2-ylmethyl)-dimethylamine (1.64 g, 7.23 mmol) with benzylamine rather than

benzophenone imine to 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 mmol) at ambient temperature
and stir for 1.5 hours. Adjust the pH of the aqueous solution carefully with saturated
sodium bicarbonate solution. Extract the aqueous phase with ethyl acetate (3 X 75 mL)

20  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
mmol). 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).
pyridin-2-ylamine

ea 13



a] yridin-3-yl)- henyl]-urea (Mtl) 19

1-(5-tert-Butyl-2H pyrazol -3-yl)-3-[4-(7-pyridin-4-yl- 452 i m dazo[1, 2-a]

yridi n- 3-wb)2e0dvomerii ] - urea (M+l) 20 PCT/US2006/006283
1-(5-tert-Butyl-[1,3,4]thiadi azol -2-yl)-3-[4-(7-pyridin-4-yl- 484

i mdazo[1, 2-a]yridin-3-yl)-benzyl]-urea (M1l) 21
1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(Fspyridin-4-yl-imdazo[ 1,2- 467
aljyridin-3-yl)-benzyl]-urea (Ml) 22
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1- (5-teft - Butyl - 3-3ret Byame R mprapldnyB-Ni(H-t@tbatylB- pylr i HIR/424/(M+2)66
i mdazo[ 1, 2- a] _yr|idimeth3iapiihemétbplypjridin-ayl{-Meimid26
1- (5-teft-Bukyl - i|sSouaBeima2¥lyord phedry()Nt(hipgzoliddr 1 - || m 4mza{olM+2)459] a]
yridin-B-yl - "henylJimdih§ap Qﬁ@iﬁ)z y1¥Zcetamlde
1- (3-tert-Butyl-isoxazol -5-yi)-3-[4-(7-pyri di n-4-yi-i m dazo[ L, 2= 453 a]
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1-(5- terfs utyl -isoxazol -3-yl)-3-[3-(7-pyridin-4-yl-imdazo[1l, 2- 467
alyridi n-s\’g-yl ) -benzyl]-urea (Mtl) 32
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B. [2-Fluoro-4-(7-pyridin-4-yl-imidazo[ 1,2-a]pyridin-3-yl)-phenyl]-acetic acid
dihydrochloride.

15 Suspend [2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetic
acid tert-buty! 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 (1.42 g, 3.69 mmol). MS(ES), m/z
348 (M+1).

20
C. N-(4-tert-Butyl-6-methyl-pyridin-2-yl)-2-[2-fluoro-4-(7-pyridin-4-yl-imidazof 1,2-
a]pyridin-3-yl)-phenyl]-acetamide V

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



i mdazo[1,2-a] yridin-3-yl) henyl]-urea (Mt1) 35
1-(3-tert-Butyl-isoxazol -5-yl)-3-[4-(7-thiazol -2-yl-imdazo[1l, 2- 473
a] pyri di rwB-2906)09le@mzyl ] -urea (Mrl) 36 PCT/US2006/006283
1- (5-n-Propyl -thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imdazo[ 1, 2- 455 a]
yridin-3-yl)- henyl]-urea (Ml) 37

1- (5-1sopropyl-thiazol-2-yl)-3-[4-(7-ggridin-4-yl-imdazo[1l,2- 455 a]
yridin-3-yl)- henyl]-urea (M+l) 38

1- (5-1sopropyl -thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imdazo[1, 2- 469
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1-(5-tert-Butyl -i soxazol -3-yl)-3-14-[7-( 2- nethyl 2H 471
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-y)amine (0.89 g, 5.67 mmol) in anhydrous

20  tetrahydrofuran (10 mL). Add N-methyl morpholine (0.62 mL, 5.67 mmol) and
DMTMM (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 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 a|pyridin-3-yl)-benzyl]-urea



[1,2,4]triazol-3-yl)-imdazo[ 1, 2-a] yridin-3-yl]-benzyl}-urea (M1l) 51
1-{4-[7-(2-Methyl -2H[1, 2, 4] triazol -3-yl)-imdazo[ 1, 2-a] pyridin- 492
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i m dazo[1,2-a] yridin-3Sy)- y reg (Mel

1-(5-tert-Butyl -isoxazol -3-yl)-3- i met hyl am no- pyri di n- 496
3-yl)-imdazo[ 1, 2-a] pyridin-3-yl ]- phenyeg urea (Mrl) 58
1-(5-tert-Butyl -thiazol-2-yl)-3-{4-[7-(1-methyl -1 Him dazol -2- 486.0
yl)-imdazo 1D2ssal]vyr4’r(d'rthieﬁ @tyﬁhﬂﬂéawyl,}l-aﬂmediraﬁ yOvrenzyBgnine (0.058 g, 0.19

1; I[ ﬁ 3(7); %lhﬁ] %%ytgl—ﬁl q[ZJI-L @K]{:IXIS %B_WX | 21018 Qei?é/ trlch%org thyzf' 685[61'

4- (7- Ryodrs Mkmkndlmrﬁaﬁ@&ﬁmgylaﬂ }aﬁmﬂé 0.871y4, )0 3Emz] inPNEO @89
Iuoroneth yridin-2- -urea
@t(éy

[
i f
[ 3-{1- M8Dh eau ﬂlemy«uurep forgdaméolAfﬁrwqposat{oa of pokyprt dilgfe the 495 61
-im dazg | n

[ 3- (1, iea%ilon ﬁLQ\yEér% ﬁ)ei?hyy Ll‘%(%&z%g ' E%T!ch]t }M‘LT% Ql{;&% )e/rltlh (f‘thr?’l icet?te aﬂcé 5 62
daz O[ Wagh ﬁl]em&hibdieﬂ-oSgathc) Lapens Zxith sa(dVﬂtﬂ:Ol aqmeroaasaal)iraVeZI s6dibh J:idum& arldas s
ough a pre-washed SCX c¢ol um; _chronat ogrft silica gel; and slurry
Et QAc SViDOFAIR 1 grayess o Punbiche residiisvetliss a1 co utan chromatography

S-ter t(dlajﬂ}c}ﬁlletb i acgtat\él a«ﬁer(t fof%/{(%)@ 924 é{(Zl %o yleld) of desired

[
t
[
1-(
7-[4-(4-1sopropy razi ne -car -imdazo [
1, 2- &) py compoursk WISTES)pthrértdl) (M loa

t
1-
t
1
y
1-

i
hr
n

Prepare the following according to procedures similar to Example 1:

Physical
Ex. Compound Name Data
MS(ES),
m/z
) 1-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-3-{4-[7-(thien-3-yl)- 485
imidazo[1,2-a]pyridin-3-yl]-benzyl }-urea M+1)
1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-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-yl)-3-{4-[7-(4-
4 methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-phenyl}- | 617 (M-1)
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-phenyl)-imidazo[1,2-a]pyridin-3-yl]-phenyl } -urea (M+1)
1-(5-tert-Butyl-2H-pyrazol-3-y1)-3-{4-[ 7-(4-methanesulfonyl- 543
7 phenyl)-imidazo[1,2-a]pyridin-3-yl]-benzyl}-urea, bis- (Mi+1)

trifluoroacetate




N oN CDN F p Dssolve
1-(5-tert-butyl-isoxazol-3-yl)-3-(2-fluoro-4-{7-[4-(pi perazine-|-

car bonyl )wpheoewdole7i m dazo[ 1, 2- a] pyri di n- 3-yl } - phenyl) - urea/usgawoad2B8dr i de
(0.290 g, WD 2006/091671 PCT/ US2006/ 006283 -81 0.469 mmol) in methanol (5
m.) and acetone (0.041 niL, 0.563 nmol). Add acetic acid (0.032 nL, 0.563
mol ); stir the mxture for five mnwgs. Add sodi um cyanoboro- hydride
(0.053 g, 0.845 nmol). Stir the mxture at roomtenperature for 14 hours.
Concentrate to dryness and quench with 1 N HCO (5 nL). Partition between
ethyl acetate 5 and 1 N NaCH, wash wi th aqueous saturated sodi um chl oride,

dry the arganics over magnesiumsulfate, filter —and concentrate. urify
by  col unn chr omat dgr(aFlyl( M@ﬁﬁh’é@mpyl)t%l%?%?éfﬂh%ﬁgrg (L8 &I orlomespane| - 10%
met hanol | i § di mirdtlmn&rmlfmhwyllﬂ%dzzq\ﬂl 2nHBytidinteylikaeayltn di gl pr ofret hane)
to afford product (0.019 g, 7% . MBt&S), nlz 624 (M+l). 10 Exanple| 64 1- {
4-17-(4- I\/e§hcmer>lg3 tpmjmiah@n%hbyi)' Wogaob 5Tyl 113-24 47 {§-medhane3- y|| | - Hnzy| }
-3-(3- triflyor ogmiAyl-piRAGNYid4soeR2-aRyNdBEyH-Benkyl  QrBICO  WNNE+-1)F
Di ssol ve[a=17-(4-TEGN i e'tﬁﬁ l)azdnn@ 9923,0 41[72(@1 pyrl din-3-yI] 15
benzyl am ng) (2 r%e "S%H%%H%BP 1) - A %}5 Odlﬁr;ﬁ%ﬂ (2. 451%37, 3128 m,
18.84 npol) de ogen enV| ronnen(Mai) r oom
t enper at pre- oreLhyPhenyH] """“""‘.aL e o mml ) and
st |mr) t hel nixt|ur elf(%rtertZBBtyméﬁﬂx zol- %?S]ﬁré {%UC é@la émlenids ?284 /a%i an
SCX col upn_( 80 _g) pPesiyRreadagof h2sdnykidingg-yl] bmu Ltggamu wm mnM
di chl or ofret hane,  1: 1-(erth Bty /didcHitorderol-Radk3dAd 7riédt hanol 561
12 methanesulfonyl -phenyl)-imidazo[1,2-a]pyridin-3-yl]-benzyl }- (M+1)
urea
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 1-(5-tert-Butyl-2-methyl-2H-pyrazol-3-y1)-3-[4-(7-pyridin-4-yl- 480
imidazo[1,2-a]pyridin-3-yl)-benzyl]-urea (M+1)
16 1-(5-tert-Butyl-2-methyl-2H-pyrazol-3-yl)-3-[4-(7-pyridin-4-yl- 466
imidazo[1,2-a]pyridin-3-yl)-phenyl]-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]pyridin-3-yl)-phenyl]-urea M+1)
18 1-(5-tert-Butyl-isoxazol-3-yl1)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 453
alpyridin-3-yl)-phenyl]-urea (M+1)
19 1-(5-tert-Butyl-2H-pyrazol-3-y1)-3-[4-(7-pyridin-4-yl- 452
imidazo[1,2-a]pyridin-3-yl)-phenyl]-urea M+1)
20 1-(5-tert-Butyl-[1,3,4]thiadiazol-2-y1)-3-[4-(7-pyridin-4-yl- 484
imidazo[1,2-a]pyridin-3-yl)-benzyl]-urea M+1)
21 1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-pyridin-4-yl-imidazo[ 1,2~ 467
alpyridin-3-yl)-benzyl}-urea M+1)
) 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-a]pyridin-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-yl)-3-[4-(7-pyridin-2-yl- 466
imidazo[1,2-a]pyridin-3-yl)-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)
27 1-(3-tert-Butyl-isoxazol-5-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2~ 453
a]pyridin-3-yl)-phenyl]-urea (M+1)




20 (150 nL each). Elute the title conpound with 2 N NH3/nethanol (300 niL).
Concentrate the nethanolic solution to dryness and chromatograph on silica
usi ng 0- 38024ddD9%671 et hanol / di chl or onet hane over 4, 15 anu/t3G0ow0ona8ES,
respectively. Dissolve the product in heated CHC13 (65 nlL), followed by
treatment with hexanes (5 nL) and cooling. Dry the resulting precipitate

I n vacuo to yield the product (2.33 g,7966% . MS(ES), 172/z 565 25 (Mtl). WO
2006/ 091671 PCT/ US2006/ 006283 -82 Prepare the followi ng according to
procedures simlar to Exanple 64: Physi cal Ex. Compound Name Data Ms (ES)
("/z) 65 1- 4 7- Thien 31 |mdazo ,2-a ridin-3- 1 Benz 1 3 3- 493

trifluorgrethy BefyH
1- (4- Chl Qr @83} t i étr%‘r?é( T tfzgﬂ@%Pylaé"l VPP P Tehica3pl 527 61
i m dazo[ 1,2-alyridin- ?JW az BlpyLi Fl%%}’)l\hﬁ‘/m‘y ]-p:p;ea (M+1)
1-{4-[7- (420} haneédﬁft@ﬁﬁutsfiﬂérhpyr)amlns B[ epaidydidi n- 3- yl | 46651 (M
henyl } - 3-( 3-t [i f | uor omemidazol 1hi2alplyyidin-2al)ihenz@Futsal (M+1)
4-17-(4- Me??ane$445imthtyﬂ)nem;dlyl-zfmdp@eazoI—3—bl)%@—Wp?ﬁdlinqsylyI ]- 966 benzyl
}-3-(4-tniflupronet hyl -ipheay|1)2-dpeadnVy))-Bdzyl]-urea (M+1)
1-(4-tert- gyt 1 IJ@ﬁWBhfyiixsioﬁaiohﬁ )@%Q@'}%’%ﬂd - @?Y'lmﬂﬁ%m'ﬂ 203467
i m dazol[ 1, 2- yri di n- 3-yl ] (V1)
_1-_(4- di f lfooro 'Ei 'Cyté{‘t gﬂ{;};llf azoliS Lb g Ilb'l. Hd.hl_ —Lllr'ni on [1 ZEIIt Nyt e 563
i m dazo[ 1, 32a] yridi n- 3,( E?\}Efl
1- {4- [ 7- (4—Methanesulfonyl RXI;'. }P }’ alovridin-3-\ ](_Mt}?g
t hi azol - - §B mpt hylrP-SIicEity i, ﬁ‘é‘ﬂ%ﬁ#ﬁ%ﬂﬁy 1>1L~%el’rM7)Pyl§1rd§54(YM+1) 7244 ¢
4-[ 7- (4- Net hahesul f onylimidazald.3-alpwiday siyDibepz gl wgea din- 3-y1] - BBED benzyl
}-3- (2- t r]i Bhupr onkefTigkt-Bresmiy[ 1,3, dltkiadierdad-yl) B3[4-(7-thiazol -2-yl- 476
1- (4- Brono- phenyl ) - 3- 14miidaz(d-IveigyaidassHyDephehyllveewy| ) - 575 (M+1)
i m dazo[ 1, 35a] yni@iert-Buytlfisdxanayd-yh)B-pia( 7 toiakpl-2-§#imidazo[ 1,2- 473
1- (4-1sogropy| - phenyl) - 3- 14a]byriifi- ﬁ?grbgﬂ,@ﬁwp{nfegnyl phenyl) - %39M+1)
| m dazo[ ¥, SpAl YT LB Afopfilmias &Zzlt =3 46% 4/};?-1mldazo[1 2- 455
1-{4-[7-(4- hanesul f ony ApgaYhs N J-ﬁre% ] pyridin-3-yl ](1\,[;1])1
37 1-(5-Isopropyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 455
a]pyridin-3-yl)-phenyl]-urea (M+1)
38 1-(5-Isopropyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 469
a]pyridin-3-yl)-benzyl}-urea (M+1)
39 1-(5-tert-Butyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo{1,2- 483
a]pyridin-3-yl)-benzyl]-urea, methane sulfonate (M+1)
40 1-(4-tert-Butyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 483
a]pyridin-3-yl)-benzyl]-urea (M+1)
41 1-(5-Ethyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 441
a]pyridin-3-yl)-phenyl]-urea methanesulfonate (M+1)
42 1-(5-tert-Butyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 469
a]pyridin-3-yl)-phenyl]-urea methanesulfonate (M+1)
43 1-(5-n-Propyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 469
alpyridin-3-yl)-benzyl]-urea methanesulfonate (M+1)
44 1-(5-Isopropyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 469
a]pyridin-3-yl)-benzyl]-urea methanesulfonate (M+1)
45 1-(4-tert-Butyl-thiazol-2-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2- 483
a]pyridin-3-yl)-benzyl]-urea methanesulfonate (M+1)
46 1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(1H-[1,2,3]triazol-4-yl)- 443
imidazo[1,2-a]pyridin-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-yl]-phenyl }-urea. (M+1)
48 | 1-{4-[7-(2-Methyl-2H-[1,2,4]triazol-3-yl)-imidazo[1,2-a]pyridin- 478
3-yl]-phenyl}-3-(3-trifluoromethyl-phenyl)-urea M+1)
49 1-(5-tert-Butyl-2H-pyrazol-3-yl)-3-{4-[7-(2-methyl-2H- 456
[1,2 4]triazol-3-yl)-imidazo[1,2-a]pyridin-3-yl]-phenyl }-urea M+1)




benzyl }-

3-

p-tolyl
4-[ 7- (4- Met hanesul f onyl
benzyl } - 3w04e00dmomerty- henyl ) -urea (Mtl)
1- (4- Chl or o- phenyl ) - 3-14-[ 7- (4- met hanesul f onyl

-urea (Mrl) 76 1 -{

77
- phenyl ) - 531

i mdazo[1, 2-a]yridin-3-yl]-benzyl}-urea (Mt1l) 78

1-{4-[7-(4- Met hanesul f onyl
benzyl } - 3- (3- met hoxy- henyl)-urea (Mtl)
1-{4-[7- (4- Met hanesul fonyl

79

-phenyl)-imdazo[ 1,2-a]pyridin-3-yl]- 589
PCT/US2006/006283

- phenyl ) -i mggdazo[ 1, 2- a] pyri din-3-yl]- 527

phenyl) |mdazo[1 2-a] pyridin-3-yl]- 527

benzyl } - C-g ret ||U)<1 5| +y L'{t it Wt ) z(% 2 47
a7 3-yl1:Y78g1
éeﬁ‘zlyl[ }7 24( ey éﬂ @,5; f ‘?1@22 a3 Y e
1-[ 4- (7- Byl d ri =i (% Meéia&& 1[122 iér}ﬂlzan pralb2ridpyridis- ( 3- 4888
trifluoromethyl - phenytyll-bensy }63\7‘@311 wpomethyl-plrenphryregd n- 4- vl { | rﬁ\/blfaljof
1, 2-a] pyri gpnf 31{(55 JerbBripyijox3zql B-yIk8d44(Fitfyridor-Bybimidazgh@ny [ ) - 4s8a (V1)
83 1-[3-(7-Pyridin-4- aylbyndnﬁég?pbﬁgn&}]a]raa/rme:ihame&:l?dn)atebenzyl] 3-(M1)488 -
tri f | uor gmeg hyT t pheR Bl AL Wztqu&@m LRI, 3f520067 006383 | - 83 84
é_(ﬁi ! EOF ropy| - phenyl )-2)}” byrid@¥ 13- 3 Phéal]-uiedl f?aZO[ 1,2-a] pyriiny 462
-yl) - benzyl Trung .
1-[3-(7-ByPidin 14@y'{a¥|rﬁrhhﬁlazég YRR é@zyﬁ.?u;‘ef ryipdarofh.2- -(13@1%
trifluorgrethy et
1 (4-Di t1]ud ot NSy BB 0132 3 {74" - aeeaesongy %I‘S%‘[)*_L - %92
yridin-3-yl) mi am \2 yridin- yl]—benzyl}—urea (M+1)
1-[ 4- (7- Bysi df n- Bt Rugdaepera-aypy Roivore-4 (7 ppidnyyl- 3- (4- 474
trifluoramethyl - phenyl )imidazal 1 3alpyrid@g3-yl)-phenyl]-urea M+1)
1-[3-(7- F?/%?i di A-@-tgtt-Butyldiaaoizl-2-y8 py4-[ tH(G-dBngthylatemez pyr] did- ( 3- 4988
trifluorqgmethyl - henglyh-unelazd[Melglpydfn-3-yl ]-phenyl }-urea (M+1)
1-(4-1 soprggy - phs k- )3113y1[tﬂ1a£<71 RyN 3] NFA Y et ti?{Zﬂhaaz%i.QJ PYTT4Rgy 408
3-yl)-phenyl']urea (Mid)m zo[l 2-alpyridin-3-yl]-benzyl }-yrea® (M1)
SRRl 1%9(?%&%- A i B T A yrdin: 3 SReR it s 42T pyT g5 1162
3-yl)- _henytlpurea lojomethyl-pyridip-2-34)- Ml
1- [ 4- ( 7- Haiazpl A& r-pyn m ¥3)-UNCR ooy '| 3 3 480
60 15[4—('7 15yr1dwl in-4-y1-1tnidazd172- alpyridin-3- y1)-benzyl(-3(4- 489
trifluoromethyl-pyridin-2-yl)-urea M+1)
1-[3-(1-Methyl-1-ethyl-propyl)-isoxazol-5-yl]-3-[4-(7-pyridin-4- 495
61 yl-imidazo[1,2-a]pyridin-3-yl)-benzyl]-
urea (M+1)
1-[3-(1,1-Dimethyl-butyl)-isoxazol-5-yl1]-3-[4-(7-pyridin-4-y1- 495
62 imidazo[1,2-a]pyridin-3-yl)-benzyl]-
urea (M+1)
a) 72 °C 18 hours. Pass through a pre-washed SCX column; chromatograph on
silica gel; and slurry in EtOAc with a trace of MeOH.
Example 63
5 1-(5-tert-Butyl-isoxazol-3-yl)-3-(2-fluoro-4-{ 7-[4-(4-isopropyl-piperazine-1-carbonyl)-

phenyl]-imidazo[1,2-a]pyridin-3-yl }-phenyl)-urea

st

Dissolve 1-(5-tert-butyl-isoxazol-3-y1)-3-(2-fluoro-4-{ 7-[4-(piperazine-1-

carbonyl)-phenyl]-imidazo[1,2-a]pyridin-3-yl}-phenyl)-urea hydrochloride (0.290 g,



rifluoronethyl-phenyl)-urea (Mr1) 92

[4- Thi azol - 2-yl -im dazo[1, 2-a] pyri di n-3-yl)-benzyl ]-3-(3- 494

rifl uor owetzbgdoopdrenyl ) - urea (M-1) 93 PCT/US2006/006283
[4-(7-Pyridin-3-yl-imdazo[1, 2-a] pyridin-3-yl)-benzyl]-3-(3- 488

rifluoronethyl-phenyl)-urea (Mtl) 94

[4-(7-Pyridin-2-yl-imdazo[1, 2-a] pykjdi n-3-yl)-benzyl]-3-(3- 488

rifluoromethyl-phenyl)-urea (Ml) E

1-{4- ([17 (2- D:etgyl am nonet hyl -pyridin-4-yl)-im dazo[l 2- 573
alyr n- 3- I trifl 1
{4 [ 7- DaShrsRel TR RO R R s GRS At eid
aJyridin 0’3035 th1 bE fy{r}mc;)l (B EHe'ntu&Hf?é' firetRYhinuRReNWlal sHt’hﬁf‘hc( c;%)oerso 97

1-(2-Flu ro-s5-trifluoro thy phenyl)-3-[4-(7-pyridin-4-yI-
i m dazo[ hydide](9:058ign0.84y In)mcbién&lyﬂ the orixtare #Fa9m t@gperature for 14 hours.

(3711 GoPesmeniy SpinenyAd iead vk PEltmane SaTer BRIy 5. ¢

;1 [Zeg 6/ Qﬂ\lcpr\BNpI?:lewxéh mIaqﬁéam@saw])atdfrgodm&hlam&e  Al-piteiodymic3-owed - phenyl
u g

- [ 7- ( 6- Flagoespipyulfaie,fil@ryand copsedirais. [Putiipbupplymingihpomatggphegynes - 3- ( 3-

VB(ES) .t P R PSR 56 26 et BB BOR HER e 1% TKATP! © 55

(
1- ( 3- Chl orrp-ip hesmanpt Brdiclofome(iemp) peairfazd protioyd (O Pigd7 %) 3IMB(ES), m/d 624 |

1, 2-a] pyridin-3- yl]-phenyl }-urea Charge

1-{4- [7-@@-‘*\4} uor o-pyridin-3-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-phenyl }-3-(3-
S trijfl uoromet hyl - phenyl ) - urea (27%xﬁi91ple6411 nmmol ), piperazine (53 ng, 0.62
mmol ), DWVBO (12 nmL), K2CO3 (283 ng, 2.1 mmol) into septum capped vial .
Heat f to 70 Q-ahf7- (4rMet}2m6hdmnsl piGog])-iemdazallid2-wigyerdin-Biydklednzel }t 7+ (Ve OH and
purify with a Varian SCX(r) 25 ol.u that is pre-washed with water
and net hanol, the product beit%lu@%%‘fe IKB@W&M%

0 N
i s
] =

o)

t
1-
t
1-
t
1-
t

O
%\\f E
O
F
Dissolve 4-[7-(4-methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]-

15 benzylamine (2.37 g, 6.28 mmol) and diisopropylethylamine (2.44g, 3.28 mL, 18.34
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->52>10 %
methanol/dichloromethane over 4, 15 and 30 minutes, respectively. Dissolve the product
in heated CHCl; (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).



(15% 2 N NH3 in nethanol/ (85% DCM Evaporate the product containing

fractions 10 under
el uti ng wohoe/giadi ent
CH2C12. Evaporate sol vents,
title conpound 29.1 ng,
1-(3-tert-Butyl

reduced pressure.
of

(13.5 %9 524.0 (ES), ray/z (Mml).
-phenyl)-3-[4-(7-pyridign-4-yl -i m dazo|

Chr omat ogr aph using (40g ISCQO(r)) Si02
0%to 15% of 2 M NH3 i n MeOPFCmiUSRoosloes2Bal ance
vacuum dry at 40 C for 48 hours to afford the
Exanpl e 100 15

1, 2-a] pyridin-3-yl)-phenyl]-urea N NHp ~NO1l H Dssolve phosgene

(20% i n tol uene,

dr opw se a SO

in CHC13. To the cool ed soI uti on at

o BRI

3.2 m)
bﬁ%ﬁ%Qhe fol]&\bqei%gcacﬁH D&, cé{ GIU{GIS%H’nli

0 C add

4d triethylam ne

(0.202 g, Ctlon m xture at
room 20 terrperature for 6 hours. Renobve the excess phosgene byplg,sﬁrar bam of
ni trogen, foll owed by evaporation. Evaporate to dryness agaijn yyfh
tol uene] e | he crude car barmoyfompriegt Na@ei n t he next step W'l\t/I@C(E'S)
purification.| Di ssolve the above material in CHCL3 and cool ijn (am/) e bat h.
To the sotutipn—add—a—sotut+on—of
7- (4-pyri gisny| ) - i1AMd@ZOpy-8 dil im3dagb)1; 2 apptitint®e yl) Geddy]-3.(30. 40 31 and 25
triethylamne| (0.202 g). St Itrﬁﬂﬁ(ﬁ@m@ih)yl héhyBlurtPOm t enper at ur e Vi hi ght .
Dilute with ICHC13. Adiust the pH of e solution tao pH 4-5 and extract
with CHC1%6and vvaslh(‘lfqiblorcbﬁtjlaﬂil@romﬂé'ﬂ -phgty)-S&4-(F-Hied 34O sdl utsi2dn.
Concent tat e the conbi nednidagahiZealpaydns-dnteVi®I 2006/ 091671 (M+1)
PCT/ US2 )0%/700628\’54 [7-85 Mdtharahlbgrydphenn)-Shidhadt el pirdligBvg]-t hes31 (M-e
conpound, 105 ng (yi el bhed 98} -3- 18X EMorométh7l-fHedyl) Miek) . Prepareg the fol | ow ng
accordin ,gé prpqﬁqumahmeg@moﬁ}@ PRI dAA3p1 2Byl A -y1EX | Caggound Nane
i.azi DIMIb‘L n) t d.l(ll o, peylL-3-(a ﬁrlﬂuprometh}llll_ptllggul Fort +1)
phenyl ) 1i r@Péazo[ f %%TE lgyut'i{ddli\)jh e}: I)L%p ty gfb anesug‘gn W‘fj‘yfi’oz (13154_31)
- _ anesulf-emd ’l nn\ll 575
1-(4-Me '“1}'(')\” 1-(4- d{ﬂuor'o'fﬁ'e'fhoxy phenyl -3-{A-[7-(4- methanesulfonyf 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)
72 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-y1]- 511
benzyl }-3-p-tolyl-urea (M+1)
76 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-y1]- 589
benzyl }-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]-benzyl }-urea (M+1)
78 1-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-3-yl]- 527
benzyl }-3-(3-methoxy-phenyl)-urea (M+1)
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-yl]- 581
benzyl}-3-(4-trifluoromethoxy-phenyl)-urea (M+1)
81 1-[4-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-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-a]pyridin-3-yl)-benzyl]-3-(4- 488
trifluoromethyl-phenyl)-urea (M+1)




phenyl)-im dazo[ 1, 2-a] yridin-3-yl]-benzyl}-urea (Mtl)

1-{4-[7-(4- Met hanesul fonyl - phenyl )-i m dazo[ 1, 2-a] pyridin-3-yl]- 671 103
benzyl} -8o{08k(9(&14- di met hyl -i soxazol - 5-yl ) am nosul f onpCir/useonglood283 ur ea
(Mt1l) 104 1-(4-Cyano-phenyl)-3-14-[7-(4-nethanesul fonyl - phenyl)- 522

i mdazo[ 1 ,2-a] yridin-3-yl]-benzyl}-urea (M1l) 105
1-(5-N@thy|-thiazol-2-y|)-3-[3-(7-pyr$gin-4-yl-inidazo[l,z- 441
aljyridin-3-yl)-benzyl]-urea (Mtl) 5 Exanple 106

1-(5-tert- Butyl-lsoxazol 3- yI) 3- [4 (7 pyridin 4- yI-inidazo[

12a]p||uu| 1 ethyl: | F 10
Di ssol vp #4( 7t By@’%‘?moﬁyl he?ﬁ?’%y ([L7 q,n%i @i dlaiZ@TS?l 3]'p§r1ihp fll zé? 5191 hyl -
pheny| a-he ( IIIIII under ni-trogen. A

Eriet hy| ansnel (156 ity eiineo) L Lol PS e Dy barel.Caddi[t| RS of
tri phospene (D.13 g, 0.4 egqtifjugromeikyl-phenyb-wrthut es at room tlerdyerlat ur e,
add 5-t artgﬁbuty[1-(ﬂéhﬂamotneﬂwbqﬂnmﬁ)@é{%(g—pglndm42y143q1sﬂ|ax/0[)1,2and s’z for 2
days at|room | enperature. QagneidimBih)-pangl]-urkien dil ute with jetivgil)1b
acetate \gé}sh Oor ganTeyMdih - -idhibiasdr, tcal]gﬁm%% -peEASOLs (sat Ur aygd sodi um
chloride. " Dry organlcs ove@mﬁ@§gnmﬁ®g

Bh ﬂyh)tlgrga and concent ratje.qviy ity by
Foverse p%% ( X720 Eyrtdin-3 2311 n'; YHx3Y(3- Y- USSR in
| ’ ] t at g h
ER trlb 1 Df"l’l | lC’)r\S\e anih/éi- ?n \évgs

wat er) .

_ ! g%;g

with 1 N-NaS O 1-OWet LUUUI u \.)L\J (A}

sat ur at ed 88od L} 4%?35??@&“&@%@3 Z‘i&fq}g&jpfﬂﬂ fli 1 ¢8F and
concent ate t agive the freebassDhenyl] Hrqglf f -white solid 5 OQ(M*I\]’@ ES),
in/z 521 Do( MrLy@-trit&iylepbens) Boldr Gvpyigind obiaidegolle -plpydeiaar les 462ni | ar to

Exanpl e[ 106: | Exanpl e Name M5 3@P-phenyl]-urea (M+1)

1-[ 2- Fl porgg- 4t ( 734p4(1-GThiazdl-3yk-imidezas] 0 21a] gyrédipprylEpher3dly3-)3- 493 480
phenyl ] 3- (4-1rifl uoronet hykriflydroshethyRphdnyluirea ( Mr1) 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-a]pyridin-3-yl)-benzyl]-3-(3- 488
trifluoromethyl-phenyl)-urea M+1)

04 1-[4-(7-Pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-benzyl]-3-(3- 488
trifluoromethyl-phenyl)-urea (M+1)

05 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)-imidazo[ 1,2- 573
a]pyridin-3-yl]-benzyl }-3-(3-trifluoromethyl-phenyl)-urea M+1)

97 1-(2-Fluoro-5-trifluoromethyl-phenyl)-3-[4-(7-pyridin-4-yi- 506

imidazol1,2-a]pyridin-3-yl)-benzyl]-urea (M+1) |-

08 1-{4-[7-(1H-Pyrazol-4-yl)-imidazo[1,2-a]pyridin-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

N\_}“‘Q—CNlC
N~ @

A. 1-{4-[7-(6-Fluoro-pyridin-3-yl)-imidazo[1,2-a]pyridin-3-yl]-phenyl }-3-(3-
trifluoromethyl-phenyl)-urea
Prepare with procedures similar to example 55. MS(ES), m/z 458 (M+1)



108 1-(5-tert-Butyl-thiazol-2-yl)-3-[2-fluoro-4-(7-pyridin-4-yl- 487

i mdazo[1,2-a] yridin-3-yl)- henyl]-urea (Mt1l) 109 1

- (5-t ert -\Bot2¥ds/wG7az ol - 2- Y1) - 3-L2-fl uoro-4 (7- PYri di n- 2 P¥irAUS4@s/oo6z8siaz o[
1, 2-a] pyridin-3-yl)-phenyl]-urea (Mt1l) 110

1-(5-tert-Butyl -thiazol-2-yl)-3-{ 2-fluoro-4-[7-(2-nethyl-pyridin- 501
4-yl)-imdazo[1,2-a] yridin-3-yl] henyy}-urea (M1) 111
1-(5-tert-Butyl-thiazol-2-yl)-3-{4-[7-(2-methyl -pyridin-4-yl)- 483

i mdazo[1,2-a] yridin-3-yl]- henyl}-urea (Mtl)
1-(5-tert-Butyl-thiazol-2-yl)-3-(2-fluoro-4-f 7-[4-(4-nmethyl- 612 112
pi per azi ne-1-carbonyl)-phenyl ]-im dazo[ 1, 2-a] pyridin-3-yl henyl)-urea (M1l)
113 1- (58t er-{3-8hloyd-ph b 3% )pesaziqfli{? Ad@l B4 )M adazo ek ytidino$6
yridin-4- Yl)glnldazg[?gxpi? }rﬁd?n 3-yl] y'pgluoroyhhenyl}gUregW(Nwl) 114
1- (5- t er YUmbepyltHeamzol - 2-yl ) - 3- [ 4- (7- pyri di n- 4- yI-|mdazo[1 2- 537

i di I I
U5 Lert - o i LAY BRE S atay S M3 penyl)o3y-6-
i m dazol ﬂr;flaﬂﬁdnlyietlhgil phﬁll-}lwdrezlb)@‘ngﬁg ?17 ﬁl?qz(ﬂ)r\r/algilﬁrereizixﬂﬂ?? élllgr,] 0. 462 mmol),
1-(5-t - 1.azo -
i m( dang @éjé]y@% Fﬂvnl%% 33 1pg; .%h@gw&@f%v ufys%@%ﬁd}vwérr gaat(tWQ)%CfN
(3-ter h&qa%m‘% @d@&ﬂiﬁ%ﬁ%ﬁ%lréﬂq{ﬂbhﬁxdk%n _l,?weh% ‘é‘ana%@CX@)?‘

di n-4-yl -imdazo[1, 2-a] pyridin-3 ) - phenyl | 5 Exanpl e 118
5- t er (2Bghoplurdn it tw;dcmayhm With )Mamﬂapﬁj' metenol the fro@uct peing eluted with

ea Vo BY6s Sa1Hy el BSedueussF sk T el oM AR o A

ri

[

[

r

E 10 under reduced Fressme Chromatograph using (40g ISCO®) SiO; eluting with a gradient
3-

u

ert - But % tert-butyl-di nmet hyl -silanyl oxy)-ethyl]-2H pyrazol - 3-yl
{4-]¥f % to 15% of 2 M NHjs 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).

1-
y
1-
4-
1-
5-
}-

Example 100
15 1-(3-tert-Butyl-phenyl)-3-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-urea

y
'\/NLQ E

Dissolve phosgene (20% in toluene, 3.2 mL) in CHCls. To the cooled solution at
0 °C add dropwise a solution 3-z-butylaniline (0.149 g, 1.0 mmol) and triethylamine
(0.202 g, 2.0 mmol) in CHCls. 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 CHCls and cool in an ice bath. To the solution add
a solution of 7-(4-pyridinyl)-imidazopyridin-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
CHCIs. Adjust the pH of the solution to pH 4-5 and extract with CHCl3; and wash the

organic layer with saturated NaCl solution. Concentrate the combined organic layers and



(4- met hanesul fonyl - phenyl )-im dazo [ 1, 2-a]pyridin-3-yl]-benzyl }-urea
Prepare the title conmpound in a manner anal ogous to Exanple 1 from4-[7-(4
5 met hanesol2zb@plierphenyl ) -i m dazo[ 1, 2- a] pyri di n- 3-yl ] - benzyisasncnes2and
{5-tert-butyl-2- [2-(tert-butyl-dinmethyl-silanyl oxy)-ethyl]-2H pyrazol - 3-yl
} -carbamc acid 2,2,2- trichloro-ethyl ester. M5 (ES), ni/z 701 (Mtl). B
1-[5-tert-Butyl -2-(2-hydroxy-ethyl)-2Ks5pyrazol -3-yl]-3-{

4-[7- (4- met hanesul fonyl - 10

phenyl ) -i m dazo[ 1, 2- a]pyridin 3-yl]-benzyl }-urea In a round bottoned fl ask
1 ooy eromideih GiKls fered sk TR o ShBPl g (vield 57%). Ms(ES)
4-17-(4- m@%m@meﬁulﬁonyl phenyl)-lnldazo[ 1,2- a]pyridin-3-yl]-benzyl}-urea
(0.26 g, 0.37 mml) in THE (5 m.) under N2, Add TBAF (0.41 rL of a 1M
solution in THF, 1.1 eqU|v via syringe and stir the reaction at room 15

tenperature f t silica colum
and purify (@[ C to ﬁ@@%ﬁg&gﬂﬁ%ﬁ%&?ﬁ%&%ﬂ%@i%ﬁg@fm@m to give a
pal e yelllow polid (0.168 g, 77%. MS (ES) in/z 587 (Mtl). |Erapgite 119 20
1-[5-tent gBut yl - 2- (2- nor phol i n- I%{I-eth - 2H pyrazol - 3-yl ] -|3- Tata
4-[7- (44net hapesul fonyl - phenyl €1, 2-a]pyridin-3- ylhmggggyl }
-urea NJNH N NZ N O \ S' O WD 2006/ 091671 PCT/ US2006/ 006283 m/ \.
Met hanesut c a 5 A) n65L||U| -phenyl ) -
i mdazo[}1 é yrﬂglgh }:,5 1'“ %Hi‘iﬂ)ﬁ &ﬁlﬁe&ﬁéﬂ%{gﬁﬁ&ﬁf] et hyf?ﬁt)er In a
round boettoened fl " '?; gou | HZY -lli!; ?H'”‘V‘y' gt ||_y1§[7
pyrazol-3192]- ﬁﬂﬁéPﬂdﬂ@EH'ﬁoh ?h@ﬁ ?ﬁWﬁ?ﬂﬂ [ S

1, 2- a] pyridint \,n Hm@ny rmmdazea[l.,zréﬁymdm -Yll-benav WieA ) and |t r MFBYI [ani ne
(0. 48 i, @9 du{“vf7)(4i Me@@vpmnmheum@md’qzo[%a]m@ﬂﬁawﬂu| fony4, chilori de
(0.13 ni, 8| equiienzyl } ¢ tplB gledimethydisoxazdkd-ylaeainponifoayl]l- r ogm QYPI erciture
for 15 mnutes. Load the crude rebatyllomredi rectly onto silicdg

purify (EjQAc|to BYedyaho-phBEN)-31{a-[gi(denahyrkhiemysphed1(0. 24 g, 5:927% WS

(ES), m|z imidazol[1,2-a]pyridin-3-yl]-benzyl } -urea (M+1)
105 1-(5-Methyl-thiazol-2-yl)-3-[3-(7-pyridin-4-yl-imidazo[ 1,2- 441
alpyridin-3-yl)-benzyl]-urea (M+1)
5

Example 106
1-(5-tert-Butyl-isoxazol-3-yl)-3-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-y1)-2-
trifluoromethyl-phenyl]-urea

N.
|
[0}
F

10 Dissolve 4-(7-pyridin-4-yl-imidazo[ 1,2-a]pyridin-3-yl)-2-trifluoromethyl-
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 MgSO; then filter and concentrate. Purify by reverse phase (5%
MeCN : 0.03% HCI in water = 65% MeCN : 0.03% HCIl in water). Dilute product

containing fractions with ethyl acetate then wash with 1 N NaOH followed by aqueous



665 (Mr
-yl] -3

1)
- { 4-

10 B.

1-

[5 -tert-B utyl
[ 7- (4- nmet hanesul f onyl

-2-(2-nor phol i n-4-yl

-et hyl)-2H pyrazol
-phenyl)-imdazo [ 1,2-a]pyridin-3

-3

-yl ]-benayb 2pos/am@a 1 n a round bottoned fl ask, di ssol veProgEtusannesud2Bdni c

acid 2-[3-tert-butyl
1, 2-a] pyridin-3-yl]-benzyl
in DW(2 nl).
reaction to 70 C overni ght under
wash wth water,

chl ori desatga% tsB&‘l

0.11 mol)

concent

rate. U

r I e

-5-(3-{4-

¥ tﬂ&‘?&ecsl) ML

[ 7- (4- met hanesul f onyl - phenyl ) -1

}-ureido)-pyrazol-1- 15 yl]-ethyl

conpoun %&ggg{

m dazo|

ester (75 ny,
Add norpholige- (0.1 nL, 10 eq) and heat the

N2. Dilute the reaction with Et OAc then
1 N NaOH, and sat urated agueous saturated sodi um

g%fé‘ltegmfl l t“e‘(dét‘;@i&a““tt& 5% MeCH

. DCM tOgnze%ezfrédbMés(om g\/eﬁ}wmtem, iG%)gIMS (Esgeq/patplym#ww solid (46 ny,
62% . M5 (ES),

in/z 656 (M1).

Prepare the followi ng according to

procedures simlar to Exanple 119: Physical Ex. Conpound Nane Data M5
ES), rn/ z .
i [ ARSI Piepgre the fallowing according to prpeqdires similar to Examplg 1063 159
14- [ 7- ( 4 Bxetnhknesul f onyl - phenyl ) - i m Nagel 1, 2-a] pyri di n-3- yI -] 634s (M+1)
benzy| ureangnln 121 25 1 r/| (7 D\lr|r||n/| \l| im-daz
1,2-a] pyri t0h-3}ty F@HVIO 4-67- f@’lqlﬁ‘lﬂﬂﬂ@l‘@ﬂﬂ?ﬁﬂh%ﬁl Iﬁ‘éH’y?j‘/l) urda B
2006/ 091671 PCT qunﬁphmw lek (4-trfbrorgmeghylgpyridin-2-yl)-urea (M+1)
[ 3- (3-Tri f Losor ofret HySpheButyl-thraapddylphEhiiborp-b6k-pyiidindeyld Char g87a 100 nl
round bpttom fl ask equi pﬁxaizﬂam')[ﬂlil dAppefitdayD)-MRemékdice, and nmagnéM+d) Stirrer
wi th (4fam nophenyl)horonic acid ocC ride | t 246 14 mpl ), di
5 isoér )pyilo-%!toh y %@ﬁ grighptyl-thiaz szbf_ E2 UOFOFiTRf Py 29(dr3(£ﬁ’a§l0 m)_),
DVBO (2| ni). Deoxygenat imidagol] 2xlpyfin v YrPRensbirea i nut es,| and addl a
sol utiop of, 3 [Ri&lILOF t n 912 D. 084
mol ) in (117(jj mL 1@@%5%}? tﬁ%ﬁgnfggﬁ%f ﬁéél?’li i?ﬁﬂr{}d é)&}PdM @Brﬁ
Evapor ate—the—xttre e ,p P 3; Yy B§§ E“i'd 7( that and
use directlilin ndz0 P ‘H’]otp?l%% ?ﬁ@ {%H; -giyl-pyridm-4-y))
1midazof1 -a]pyndm 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)-phenyl}-imidazo[1,2-a]pyridin-3-yl}- 612
(M+1)
phenyl)-urea
113 1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(2-diethylaminomethyl- 556
pyridin-4-yl)-imidazo[1,2-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
a]|pyridin-3-yl)-2-trifluoromethyl-phenyl]-urea M+1)
115 1-(5-tert-Butyl-thiazol-2-yl)-3-{4-[7-(2-methyl-pyridin-4-y1)- 497
imidazo[1,2-alpyridin-3-yl]-benzyl } -urea M+1)
116 1-(5-tert-Butyl-thiazol-2-y1)-3-{4-[7-(2-methyl-pyridin-4-yl)- 551
imidazo[1,2-a]pyridin-3-yl]-2-trifluoromethyl-phenyl }-urea (M+1)
117 1-(3-tert-Butyl-5-dimethylaminomethyl-phenyl)-3-[2-fluoro-4- 537
(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-urea (M+1)
5 .

Example 118

1-[5-tert-Butyl-2-(2-hydroxy-ethyl)-2H-pyrazol-3-yl]-3-{4-[ 7-(4-methanesulfonyl-
phenyl)-imidazol[1,2-a]pyridin-3-y1]-benzyl } -urea



10 (Mt1). B. 1-[4-(7-Chloro-imdazo [
1,2-a]pyridin-3-yl)-phenyl]-3-(3-trifluoronethyl-phenyl)-urea Charge a 100
mL round wotzo@moid7ask equi pped with: septum N2 at nosphece;uS2@eniesser ,
magnetic stirrer,tenperature controlled heating mantle 4-{[3-(3 15
trifluorinethyl phenyl)-ureido]-phenyl}-boronic acid (6.10 g, 18.8 mmol),
7-chl oro-3- iodo-imdazo[1l,2-a]pyriditgg-(5.0 g, 18. mmol), Cs2CC3 (13.19 g,
40.5 mol ), DVF (70 nlL), EtOH (12 ). Deoxygenate the m xture with N2,
and add Pd(PPh3)4 (417 ng). Heat the mxture to 70 C for 18 hours. Pour
the reaction into cold water (400 nmL) and mix for 15 mnutes. Filter the
solids of f. Dissolve the crude » od “1jhto CH2C12 and 20 chromat ogr aph
using Si02 eluting with a grad —&f D% 8% of 2 MNH3 in MeOH wth the
bal ance CH2C12. Slurry the s@mi -pure prod i g MeOH CH2C12 and then
triturate with a mninmal anmount of hexane toNgive.a yellow solid. Vacuum
oven dry the solid to give the title co%f% g. Additional product

q

(1.0 g) is obtained from concentration © Nte. M (ES), nz/z 431
(Mr1). 25 C. 1-[4-(7-Pyridin-4-yl-imdazo [ NtN2-a]
pyridin-3-yl)-phenyl]-3-(3-trifluoronethyl- phé;yl )-urea WD 2006/ 091671
PCT/ US2006/ 006283 -90 Load in a 5 nL septum capped vial the follow ng:
smal | magnetic stir bar, 1-[4- (7-chloro-imdazo]

1, 2- a] py A di{3-@rtyButylshEhitkit-bBtyl tmeihly]-sitanglvay rythy i HdhylJazolr 2al ) 250-[71y,

%58 ol B A L LA S EL, <ol

2:1. Heat thePfﬁ?@ﬁit'h@ﬂtlécélﬁp&ﬁld@nfa%ar@ér Mb’%)us EPRkarAfe 1%ﬂmgmhi h a
Vari an SCX&r) (10 g) colum that is pre- washed with water and net hanol,

and e! ut Betinacyioacrhopyd Amdagp NpB-alpyrigiot hatdlenzyl muinsomdt{S-tetidupi-Gduct
t ai ni i O t i.nto, ,CH2C12 and
chr ot o SpH Ak R eHPE8 LS L AL SR LorPE0 R a2 5 N 1 1

MeOH wi t tridhiverolesi yhaster. MR QER), vy apD(ME-¢).t he fracti ons contai ning the
product under 10 reduced pressure, then vacuum oven dry at 40 Cto give
the title conpound as a yellow solid 61.8 ng (22.5%. Ms (ES), mz 474
(Mr1) . Ppepasget B Ol (20 ddskA6E 9N DENGy b0 Y- 06 S BA (S xanpl e
1210 phyeraare BROL2 N R R R R 90 SO ER St Bnfi

10 phenyl)-imidazo[1,2-aJpyridin-3-yl]-benzyl }-urea

In a round bottomed flask dissolve 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 (0.26 g, 0.37 mmol) in THF (5 mL) under N,, Add TBAF
(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 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-yl]-benzyl } -urea



(ES), (mz) 122

1-{4-[7-(4- D net hyl am nonet hyl - phenyl ) -i m dazo[ 1, 2-a] pyridin-3-yl]- 530
phenyl }-8o(@8edmidiuor onmet hyl - henyl)-urea (Mrl) 123 PCT/US2006/006283
1-{4-[7-(6-Met hoxy-pyridin-3-yl)-imdazo[1, 2-a] pyridin-3-yl]-phenyl }-3-
504 (3-trifluoronethyl-phenyl)-urea (Mrl) Exanple 124 15 1- {

4-[7-(6- Met hoxy-pyridin-3-yl)-imdazolggl, 2-a] pyridi n-3-yl]-benzyl }-3-(3-
trifluoronethyl-phenyl)-urea OFF MF NM -OA 1-[4-(7-Chloro-imdazo
[ 1,2-a]pyridin-3-yl)-benzyl]-3-(3-trifluoronethyl-phenyl)-urea Charge a

50 mL flas t bar dazo[ 1, 2- 20
al pyridi % g/[é%%{{ g@ﬁo%l/ acrlng% 88%% (3 #%9[7ﬁﬂbrp?tﬁméﬁsuﬁgn ngwq} et hyl[ anm ne

(723 ny, iiQa28QB- ﬂ@;‘tﬁ&ﬂ;—spmiou&%mllﬁfeﬁmm@&zowJylpetﬁglerstar 5.6 mmol ), and THE
(28 m). Purge the flask w

trifluoromet hy? 6h‘§rﬁ5¢|b0itt§@é§1£1ﬁ%lf @Sioi"fl)h'[ﬁtefbb‘#yl AZ-hydexyegiy)-#a syringe.

M x the t r eacti on
' vacuoPERd ) AL T AR O e A S BOH o YARALAV AR 20 ot
of 1%t ouﬂaﬁ%)dfg, 2.3 thid81) :indd nndvbﬂflnmm (0.43mlbha0 aqae.) GHPCIMN (2EwdDanddre t he
fraction a| n t unpde reduced. pressur d vacuum oven
ot he Res GO bR FAGHE GBRL, 4o E  aBh e R PeT v iR o
(50.3%. rd\ﬁﬁ @perﬁ@fezfoﬂ@nfﬁuftw ToadBhe élru{le reaction directly onto silica gel and

4-[7- (6- Met hoxy- pyri )-im dazo 1, 2-a] pyridin-3-yl]-benzyl } -3-(3-
10 trifl u@m@ﬁﬁ‘ﬁ%i@ﬁw&hﬂé@wwawg aBychtowseptl (P22 gpPEd). vVl (B trzt he

fol | ow n%65§[]{71%|2 magnetic stir bar, 1-[4-
(7-chl oro-i azo[ 1, 2-a] pyridi n-3-y|)-benzyl]-3-(3-trif|uororrethyl-phenyl)-
ureal@208 ng, O0.46 mml) 6- met hoxy- pyridi n-3-yl boronic acid (0.51 nmmol s,

1.1 Eq), .2- dicycloh ph 2' y-1,1' - bi phenyl (23.6 ,
Pd(OAggZB(é [a{ﬁyc 3 exé@&loggl%hn%yl qﬁﬁ%szﬁ‘ml@rﬂkérﬂé"ﬂl gn{ (g n) . o)

e e UMD UGS A0 2¢ hours. ool ehe
In a round bottomed flask, dissolve methanesulfonic acid 2-[3-tert-butyl-5-(3-{4-

[7-(4-methanesulfonyl-phenyl)-imidazof1,2-a]pyridin-3-yl]-benzyl } -ureido)-pyrazol-1-

15  yll-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 N,. Dilute the reaction with EtOAc then wash
with water, 1 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 NHj; 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 Example 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-a]pyridin-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



contai ning CH2C12 (45 nL) and H20 (2 nL). Extract the CH2Cl2 and evaporate
under reduced pressure. Mx the residue with CH2C12 and a snmall anount of
acet one. Wol2@vootdte resulting solid and rinse with a smatiusamsond28of
CH2C12 and air dry. Vacuum oven dry 20 the solid at 40 Cto give the title
compound in 56 %yield: MS(ES), nl/z 518 (M+l). Prepare the follow ng
according to procedures simlar to togexanple 124B: Physical Data Ex.
Conmpound Nanme MS(ES), (nl/ZzZ) 125

1-{4-[7- (4-Di net hyl am nonet hyl - phenyl ) -i m dazo[ 1, 2- 544 (M+l) a]
yridin-3-yl]-benzyl}-3-(3-trifluoromethyl-ophenyl)-urea Exanple 126 25

1-(5-tert-Butyl - 2H pyrazol - 3- yIN=g- )&’

4-[ 7- (4- met hanesul f onyl - phenyl )} B é52($\§]>prri di n-3-yl ] - phenyl
}-urea WO 2006/ 091671 PCT/ US20 6/N 06283 - SO O~ NHNN HNH
To a round bottoned flask, ad
1- (4- br omo- phenyl ) - 3- (5-tert -Qut yl - 2H pyrazol -3- yl)-urea (0.41 g, 1.2
mol ), tricycl ohexyl phosphi (24 nmg, 0.07 equiv.), potassium acetate

0 36 b | bar 0.34 g, 1.1 d DMBO (5
105 20 s Tt B kg e e gl S iRgidhey aad ) o (
t r| S( di b@hﬁﬁge'adl@@%@@lﬁi@ao‘tﬂkn iRl h@iﬂbé’cm;v(tg)a s(aéﬁa{‘{g{ e{l(r%e(ﬂg ﬁ%%é’%ﬂkﬁ@nd heat

to 100 C overnight. Dilute the reaction wt wat er
t hen sat @Wlla@reﬂltfaéﬁdmwpbm}dl)’oam@@b @aﬂhydw@ﬂbloda shét, (2Pgss 14 Bemmob)gdini ¢ | ayer

concent r RIS bouFt Bk GE8 o s ARRRE G s mipaa s Emaent

Add to tﬂDeSxY@&ht@uﬂe &ab%ﬁwﬁhl@for4rmnutes and add a solution of 3-
(4- n'ethanesulfon }Pghen I)-|mda2641 2- a yr|d| ne (0.25 62 mmol ),
pot assi ufitleaPHeiy e’(‘ﬁ‘lwygnatﬁl(lé Wﬂn@? mlek)é}% 17(111191)&1&?17 mhiatiaeer (5

d| chI oro%@?ﬁp?@rﬁ; e osp @fe%mg (P%jglgvatyg)mil!(t F}%%&Lﬂgﬂn&qge ecéqw v.) and

reflux tipesswadd a tm solidr7rt giitat amder dd2ctlyGanesnidaatien MSeBSgaski3oMm to
drynﬁﬁ ?]gl? §I urry in acetone and filter to renove insolubles. Concentrate
t he |t (¥d)-15 then purify by silica colum (1:1 Hex : EtOAc to 1:2 Hex :
EtOQAc to EtQAc to 5%

B. 1-[4-(7-Chloro-imidazo[ 1,2-a]pyridin-3-yl)-phenyl]-3-(3-trifltuoromethyl-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  trifluormethylphenyl)-ureido]-phenyl }-boronic acid (6.10 g, 18.8 mmol), 7-chloro-3-
iodo-imidazo[1,2-a]pyridine (5.0 g, 18. mmol), Cs,CO;3 (13.19 g, 40.5 mmol), DMF (70
mL), EtOH (12 mL). Deoxygenate the mixture with N3, and add Pd(PPhs), (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 NH3in MeOH
with the balance CH,Cl,, Slurry the semi-pure i)roduct 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-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-3-(3-trifluoromethyl-
phenyl)-urea



MeOH : DCM) to give crude product. Triturate fromDCMto give a pale yellow
solid (0.059 g, 18%. Ms (ES), in/z 529 (Mtl). Prepare the follow ng
accor di ngvoaooc@dur es simlar to Exanpl e 126: Physi calPCcTBs2006006288ind Nane
Data MS(ES), (ni/z) 127 1-{

2- Fl uor o-4-[ 7- (4- net hanesul f onyl - phenyl ) -i m dazo[ 1, 2-a] pyri di n-3- 569 yl]-
henyl }-3-(3-trifluoronethyl- henyl)-upga (M:l) 128
1-(5-tert-Butyl-isoxazol-3-yl)-3-[2,6-difluoro-4-(7-pyridin-4-yl- 489

i mdazo[1,2-a] yridin-3-yl)- henyl]-urea (M) 129

1-(5-tert-But fl 4-yl
48(5 i nle(rzlazol[Jlté ‘FX igl g,sefigﬂ %E]p%e%&ﬁ)?/ fgﬁé‘gm%e%]ﬁ%lnéla 15? % ? n {32)
1-( g ter E%B%bel-lfmﬁadmazglaﬂp@frwhﬂ 334 e - @-éﬂuﬁrcﬂﬂéthﬂLp}reﬁnyJurea«ziO

i m dazo ridin re

1- (5- te£ @EBQS%FXTP%%EWX@@¥W%&%%( m@goo é3 (m;m@w biE). £-phes (A¥smgh

2006/ 091Bdd) £GT ééﬁagpgj PBRPST mg 33 zlgwgq i6x AP H,0%: 1~ Fedtlule REQRN 1 - urea

(M) 132 1- (%5 ter |sox
2-f | uor otmsq%ﬁodzﬁhbhnanﬁm]l lafltd)plylhf-y vafRa VphanmﬁCX@ (iodd zo[ubyiPthad is pre-

yridin-3 benz ur ea 13 rt-B oxazol - 3-yl)-3- {
2-f1 uorol%-l‘{e‘il Qj%@%ﬁ%\rﬁg@ﬁﬁ‘@’&% ndé‘ﬁtgtlg ﬁ t)WlWﬁé%ﬁw@e@]ﬂn%}n din-3-yl]-
henyl } - UE@aod¥é the prddftt containing fractions under reduced pressure and take up into

4-(3-{4- HZéS tert But yl -i soxazol - 3-yl ) -urei do] - 3-fl uoro-phenyl }- 601

i m dazo[ hppd phnommgyaghwm%Ds.emngwdﬂwgraétenwﬁﬂ%ém@%]qﬂé Mwﬂig 135
1-(5-t 7- d

i m( dazg{ @'ébff yr| CF)C%? }Fyll%va ?rgaqh%frﬁago S§ ]irltlﬁlélhggctgl %’Wfft %r

1- ( 3;@ eE tedBcadi/[jres,sawamlvaaumh bver et h@le% m %vé ?I?S%‘tld &hnfpodml las a §dilow

i m dazo r ur ea

1- (5- ter§01’§tfﬁy$ %{T\gs@%éﬁ@l MW§)431/2[@741‘M&)0 4- (7 pyridin-4-yl- 471

i m dazo[ 1, 2- ai; e}SEﬂth@fo’%]I'oWéﬂ%fi{l%%W{)é téﬂ#t?@edrufés :{@c{rqg%%}a\ﬁ%f‘e ) 138

1-(5-tert-But -|soxazo uor o- ro-pyridin-4-yl)-
489 i m dazq[ 1 2-alyridin-3-yl]-phenyl}-urea (M1l) 139 Physical
1-(5-tertg- BLtyI -isoxazol -3-yl)-3-{ 2-fluoro-4-[7-(2-isopropyl -pymitdi n- 4-
513 Ex. Compound Name MS
(ES),
(m/z)
122 | 1-{4-[7-(4-Dimethylaminomethyl-phenyl)-imidazo[1,2-a]pyridin-3-y1}- | 530
phenyl}-3-(3-trifluoromethyl-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-
trifluoromethyl-phenyl)-urea

HN)z F FF
O S

A. 1-[4-(7-Chloro-imidazo[1,2-a]pyridin-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-
20  a]pyridin-3-yl)-benzylamine (720 mg, 2.79 mmol), di-isopropyl ethyl amine (723 mg,



yl)-inidazo[1, 2-a]pyridin-3-yl]- henyl}-urea (M:l) 140
1-(5-tert-Butyl-isoxazol -3-yl)-3-{4-[7-(2-ethyl-pyridin-4-yl)- 499

i m dazo[ IwW@-2adeymilgiin- 3-yl ] -2-fl uoro- henyl}-urea (Mtl) PCT/US2006/006283
1-(5-tert-Butyl -i soxazol -3-yl)-3-(2-fluoro-4-{7-[2-o0xo0-1-(3-piperidin-I-
612 141 yl-propyl)-1,2-di hydro-pyridin-4-yl]-imdazo[1, 2-a] pyridin-3-yl}-
(M+1)  phenyl)-urea 142 91-
1-(5-tert-Butyl-isothiazol-3-yl)-3-[2-fluoro-4-(7-pyridin-4-yl- 487

i nidazo[1,2-a] yridin-3-yl)- henyl]-urea (Mrl) Exanple 143

1-(5-ter Py -(4 )
7-12-(3- gipgﬁ‘%’l %%%%%%W%???@ Hﬁtﬁgﬁ/‘ihf’-ﬂaf%‘”&gzl\r&’ fdadd 3 o ridin-3-yl 3
- 2- T | uor aifpleesitthylph&syl-Mocyardte (V.04 § OF7NnN, N6Aamol) via syringe. Mix the
1-(5-tert-Butyl-isoxazol - 3-

3-yl)-3-(4-
- 2- (3, Fagliest ﬁd??mﬁ‘?lﬁwm}ll’%f;?% £ ih%ur@f VAVpROTRigithmEeastion p varissandi n- 3- y|
-2-fl = - - : ol t . o7 Ex I
o Lowe R Btorh o Rich AL 1O R b s Ry S RS Pbo0s0 e 0a b
5-3 er in BaOH with thedmtdned OH,I1:3-Hv2apbilateohefrdetidns containing the product under
2-(3- - | ) - idin-4-yl]- imd 1, 2-al.pyridin-3-yl _
hotyt R ELRYH B b iy 55 o A it s o
2- (3, Sordh QAR elYI%). HMS'(E@Z)DMZ- 445.3 (M+1). _
| ]1-1m dazo[ 1, 2-a] pyri di n-3-yl }-2-fluoro-phenyl)-urea (1 g, 1.7 mol) in
ethyl acetate 5 (35 nL). Add aqueous 1 N HCO (3.3 nmL, 2 equiv.) and stir at

TR B g AP B g 10,0 v o

1- (510 er trifButrythethsopangl)-udeay| ) - 3- (4-{

7-[2-(3-di ethyl am no-propyl)-pyridi n-_4-t¥ll ]-.10 i mdazo[1, 2- a!'p ridin-3-yl
}-2-fl uoro- phiﬁ?‘i 95 SEPEYE SapRed vial with the following: small magnetic stir bar, 1-[4-

1-(5-tergs = JICBCTRY P = of pr 4- - 3 -
oyt i m o SIPAHSEATE P s eyt efirhofondn i D BEAREY 4 (0.5
g, 0.89 mpD}6 mmoboetiethoagipyrilR03 1yl porondteicidOtTlagmols, AdEG 2t hyl ami ne
(0.46 m'Hic?cl%ﬂgﬁy\fplkos&lqgoat,|6I—dimethoxy—1,1’—biphenyl (23.6 mg), PA(OAc), (5 mg),

15 K3PO, (218 mg, 1.03 mmol), dioxane:H,O 2:1 (3 mL). Deoxygenate the reaction with

7
}

9
1-(

7=

1-p
7-

y

N> and heat to 40 °C for 24 hours. Cool the mixture and pour into a separatory funnel
containing CH,Cl, (45 mL) and H,O (2 mL). Extract the CH,Cl, 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 air dry. 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)-imidazo[1,2-~ 544 (M+1)
a]pyridin-3-yl]-benzyl }-3-(3-trifluoromethyl-phenyl)-urea
Example 126
25 1-(5-tert-Butyl-2H-pyrazol-3-yl)-3-{4-[7-(4-methanesulfonyl-phenyl)-imidazo[ 1,2~

a]pyridin-3-yl]-phenyl }-urea



overnight at roomtenperature. In the norning, add sodi um

triacet oxyborohydride (0.38 15 g, 2 equiv.) and stir 20 mnutes. At this
poi nt addwexoe@s®igiiet hyl am ne and stir overnight at ro®CcTIUS2WEN6E283 €.
Concentrate to dryness and purify by silica gel (10% Methanol : DCM to
give inmpure product. Purify by reverse phase (25% MeCN : 0.03 % HO in

wat er - 100% MeCN). Dilute product combaining fractions with ethyl acetate
then wash with 1 N NaCH foll owed by aqgueous saturated sodiumchloride. Dry
the organics over 20 MgSO4, filter and concentrate to give the freebase
(0.083 g, 1699 as a yellowsolid. LEMS (ES), fn/z 584.2 (Mtl). Prepare the
follow ng according to pro@e esy | ar to Exanpl e 143: Physical Data

Ex. Conmpound Name MS(ES),

1-(5-tert-Butyl -isoxazol - 3 yI) 3-(2-fIt o/g ;JN[Z (3- norpholin-4- 598
(Mt1) yl- ro yl)-yridin-4-yl]-imdazo[1, w\n-B yl}- henyl)-urea
1-(5-tert-Butyl-isoxazol -3-yl)-3- [2- quoro H-(7-'{ 2-[3-(2,2,2 145

o 50, o ML AT 00 LR YAk Pl A S s 810,
{ 2- [3-{B-urydoonyg, 146mmol), tncyclohexylphosphme (24 mg, 0.07 equiv. potass1um
5 Y

t hyl am no ridin-4-yl}-imdazo[1l, yridin- 572 (M+1)
he%yl] s pwﬁéao%%mbmsqn@gvc{mmwre@%@%g, 5qlexé@pd@1\1§1@ (Qody- {

p
eyt ) SRR PR IO RUL OBt S SRR PRI RO R @ 0 &

NA ,OF INdﬁer(O) (33 mg, 0.03 equiv.) and heat to 100 °C overnight. Dilute the reaction with
[4 (3- 5-tert-Butyl -i soxazol -3-yl)-ureido]-3-fluoro-phenyl}-imdaz
1,2- af AP an washywith pipger dhep-satugatpd @quatur@tqdwpsimgmf&@mﬁi% Ress the

2-
[
gr E 4b ?gx}gggi%tlgg;er RS (f)ﬁl d[hgrgdlly Rk 8% Egesmen% sﬁ%a% lfﬁ{m ald con%ngtrzﬁe 99 from

to a residue (0.72 g). MS (ES), m/z 385.4 (M+1) is present. Add to this residue 3-iodo-7-

{
0
t
{

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 (IT) (13
mg, 0.03 equiv.) and reflux the reaction overnight under N,. Concentrate the reaction to
dryness and slurry in acetone and filter to remove insolubles. Concentrate the filtrate

15  then purify by silica column (1:1 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 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-methanesulfonyl-phenyl)-imidazo{1,2-aJpyridin-3-| 569
yl]-phenyl}-3-(3-trifluoromethyl-phenyl)-urea (M+1)
128 1-(5-tert-Butyl-isoxazol-3-yl)-3-[2,6-difluoro-4-(7-pyridin-4-yl- 489
imidazo[1,2-a]pyridin-3-yl)-phenyl]-urea (M+1)
129 |1-(5-tert-Butyl-isoxazol-3-yl)-3-{2-fluoro-4-[7-(2-methyl-pyridin-4-yl)-| 485
imidazo[1,2-a]pyridin-3-yl]-phenyl }-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]pyridin-3-yl)-phenyl]-urea (M+1)
131 1-(5-tert-Butyl-isoxazol-3-yl)-3-[2-fluoro-4-(7-pyridin-4-yl- 485




I m dazo[ 1, 2-a] pyridin-7-yl)-pyridin-2-yl]-1-nethyl-ethyl}-carbamc acid
tert-butyl ester. M (ES), mz 628 (Mtl). 10 B. 1-(4-{

7-[ 2- ( 2- AvOnoegpogry | ) - pyri di n-4-yl]-imdazo [ 1, 2-a] pyr ipdirrmzs3e081004283
-2-fluoro- phenyl)-3-(5-tert-butyl-isoxazol-3-yl)-urea di hydrochl oride
Prepare according to procedures simlar to 108 E. LCM5 (ES), in/z 528
(Mt1l). 15 Exanple 148 4-[4-(3-{

4-13-(5-tert-Butyl -i soxazol -3-yl) - ure| do] 3-fluoro-phenyl }-imdazo[ 1, 2-
a] pyridin-7-yl)-benzoyl]-1-nethyl piperazine NCD F NBC N N, | Prepare

accord|rn to nrnngd”pes similar to nrenarationof 4-f4 (3-{4-f3-(5-tert- 20

butyl - i doxazql - 3-yl)-ur éF’HéﬁFO@Q FE&F@nﬁTéHWenZYITUTCa BN NS0

} -1 m dazefi:2 = Je id
tert-butyLI.lB’,Bstg‘ (%y El%g ;;%’;fz 5&%’%1@% u[& ‘? h‘% %‘%%ﬂ?)% ¥ (,1\52631

7-1 6- 4--NE—t——h—} o 10“1"| |||3-|
-b[enz§|) 125 [3- 1(@ ertrBtibisezehy YDt Ayiop r‘?jr‘e,[ (6@31@2%%?‘8@%9 154 o
PCT/ US2006/ 006283 - gepyl )wudazom?oalpymdmf@ -yll-phenyl jrured. ¢ M+1)
7-16-(4- Mféj;yl - B BefbA- G- LrtyBltybigokatioh3 34 ykidodiddiuasp-phepd b pyir i @ln- B-yI )
-benzyl) ribaimidazoi d-dlgyrtditGty)-NeSbés-(ZBhgiok yethyl)-benzamide M+1) |-

4- [ 7- (6-[FT yor|o- py ni@itert-BuyDisoxaizclez-9l)-3L[ 22fladi-(Hpyridnphil- benzyl471- 5
car bam ¢ aci d ter ymbiab o, 28bhefidiaB-5l hglyljl.uﬂearﬂi@Mne shlfbnaegl. ) an@vidtret hyl
pi per azi n%g PidlhR-y1Add K23 (P. 330

g, 2.0 e Stl r t(gee 13@ 4:20%% mg&i T _g%%iﬁgnﬁ]qugar ni ght Pour(l\lz[]pg) m Xture

into 20 |r—of

(5t Isox3z00 —flh’ r04¥7 fdh AN Y% 471
o408 ;o?ga”ggy o #?mmg@%g—qé?gmlgpﬁwﬁﬁma Egr GJ?QL o Lt (ltfg%ﬁ;und

—

i
X

L9 LAY

directly| iagt He(ﬁ-@ﬁtcB‘FtdhlsBx%ié’ -S)-RE2 E-Bzom Arl7- @Q@%‘R?Piﬁ“ﬁn 4yl

imidazof1,2-alpyridin- —yl]—phenyl}—urea (M+1)

139 | 1-(5-tert-Butyl-isoxazol-3-yl)-3-{2-fluoro-4-[7-(2- isopropyl-pyridin-4- | 513
yl)-imidazo[1,2-a]pyridin-3-yl]-phenyl } -urea M+1)

140 1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(2-ethyl-pyridin-4-yl)- 499
imidazo[1,2-a]pyridin-3-yl]-2-fluoro-phenyl }-urea M+1)

1-(5-tert-Butyl-isoxazol-3-y1)-3-(2-fluoro-4-{ 7-[2-oxo0-1-(3-piperidin-1- 612
141 yl-propyl)-1,2-dihydro-pyridin-4-yl]-imidazo[1,2-a]pyridin-3-y1}- (M+1)
phenyl)-urea

142 1-(5-tert-Butyl-isothiazol-3-yl)-3-[2-fluoro-4-(7-pyridin-4-yl- 487
imidazo[1,2-a]pyridin-3-y1)-phenyl]-urea (M+1)
Example 143

1-(5-tert-Butyl-isoxazol-3-y1)-3-(4-{ 7-[2-(3-diethylamino-propyl)-pyridin-4-yl]-
imidazo[1,2-a]pyridin-3-yl }-2-fluoro-phenyl)-urea

AN
/N
Naad|
= = 0
i NJ(N&

A. 1-(5-tert-Butyl-isoxazol-3-y1)-3-(4-{7-[2-(3,3-diethoxy-propyl)-pyridin-4-yl}-
imidazo[1,2-a]pyridin-3-yl}-2-fluoro-phenyl)-urea
Prepare according to procedures similar to Example 99. LCMS (ES), m/z 601
(M+1).
10



B. 1-(4-{ 7-[6-(4-Methyl-piperazin-1-yl)-pyridin-3-yl]-imdazo [
1,2-a]lpyridin-3-yl } - benzyl)-3-(3-trifluoronethyl-phenyl)-urea Prepare
accor di ngvoaooc@dur es simlar to Exanpl e 105. MS(ES), porais2@6/006283 ( Mi+1) .
Prepare the follow ng according to procedures simlar to Exanple 149:
Physi cal Data Ex. Conmpound Name MS(ES), (mfz) 150
1-{4-[7-(6-Mrpholin-4-yl-pyridin-3-yloy-imdazo[ 1, 2-a] pyridin- 573 (Mtl)
3-yl]-benzyl }-3-(3-trifluoronethyl- phenyl)-urea 151

1-{4-[7-(6-Di net hyl am no-pyridin-3-yl)-imdazo[ 1, 2-a] pyridin- 517 (M1)

3-yl]-phenyl &-3-43-1r] - phe - 2

Y R LA aTE BRI o 8o pitin-

i m dazo[ Imidtagd[p2rd]gimdid-3y 1]} -pheeytyteadryi@chidride uor onet hyl - 586 ( Mr1)

phenyl )-urea Exanple 153 1-(3-tert-Butyl-isoxazol-5-yl)-3- { _

4-[ 7- ( 6- mor ph§lqrw?ﬁﬁfgrrerﬁowwbisﬁxBgﬂirﬁ)yl)i-ﬁ‘&é%&%-(-?L,?ziletizg?iy—propyb-pyndm—4-

al pyri di Rn3: = hyeq. di- Uk €3y W\ ) 6 / -97- NON
ARG N@Rﬁ’lgﬂ%z&@%?%ngﬂ;%mg\@u%%ogl{e%%)%éa HCE, 1@%1%% ﬁ%@%ﬁ%cetat%

1-{ 4- p 7- (B mb).pAdd nquebuy II -G d3.8 13-, )2 oquiv. mardiatio [aﬂxoanmjep?peiadjra- Afgt ] -
benzyl } - bam c acid tert-butyl ester (0.40 q, 82 1.0 eq.) in
DCM K/e}oﬁ?Srfmsg congnifty o ARerce £ 4 s S&Pﬁ@ﬁé,& W03 MEEST b i xt ur e
at room tsepperafure 5 overni ght. Evaporate under vacuum and dissolve in
DMSO (12 nl). Add triethyl amne (0.46 ni, 3.28 mol, 4 eq.) and
(3-tert-butyl-isoxazol-5-yl)-carbamc acid 2,2,2- trichloro-ethyl ester

0.130 AL .. 1.0 eq.,) . Skt reaction m xture at. 8 over ni ght
fmder nlg',[C r gldéﬁt.e%%ylﬂsﬂ)éazro gﬁ@ﬁgﬁhﬂ‘}?‘g?‘glﬁ l%mHB"Wpﬂ;'pP'gém'égﬁﬁ er off the
sol i doandmfliza[fl R-dyysdihixcal }getluchrghenyparaphy using a 0- 5%ve0H DCM gr adi ent
to give 10 the title conpound (0.328 g, 72%yield). MS(ES), niz 552 (Ml)
Prepare the f&itsgivedgCaiesohdylrigonagoln-3he(zBaorerdr 1-452-(3-oxERemshe 153:

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 morning, 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% Methanol :
DCM) to give impure product. Purify by reverse phase ( 25% MeCN : 0.03 % HCl in
water 2 100% 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 MgSOy, 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-y1)-3-(2-fluoro-4-{7-[2-(3-morpholin-4-| 598 (M+1)
yl-propyD)-pyridin-4-yl]-imidazo[1,2-a]pyridin-3-y1}-phenyl)-urea
1-(5-tert-Butyl-isoxazol-3-yl)-3-[2-fluoro-4-(7-{ 2-[3-(2,2,2-
trifluoro-ethylamino)-propyl}-pyridin-4-yl}-imidazo[1,2-a]pyridin-| 610 (M+1)
3-yl)-phenyl]-urea
1-(5-tert-Butyl-isoxazol-3-yl)-3-[2-fluoro-4-(7-{2-[3-(2-hydrox y-
ethylamino)-propyl]-pyridin-4-yl }-imidazo[1,2-alpyridin-3-y1)- | 572 (M+1)
phenyl]-urea

145

146




Physi cal Data Ex. Conmpound Name MS(ES), (mz) 154
1-(5-tert-Butyl-isoxazol -3-yl)-3-{ 4-[7-(6-norpholin-4-yl-pyridin-3- 552
(MH)  ylweoizmedmzefil, 2-a] yridin-3-yl]-benzyl }-urea Exaoplus2d06506283 1- {
4-[7-(6- Met hyl am no- pyridin-3-yl)-imdazo[1, 2- a]pyrldln 3-yl]-benzyl
}-3-(3- trifluoronethyl-phenyl)-urea NN\ JINN FF HHF ~ N O
Di ssol ve -95-
1-{4-[7-(6-Mrpholin-4-yl-pyridin-3-yl)-imdazo[1, 2-a] pyridin-3-yl]

benzyl }-3-(3-trifluoronethyl-phenyl)-urea ( 0.220 g, 0.435 mvol, 1.0 eq.)

in DMSO (2 20 M). Add K2C33 (O\I\D%%jjg%1 8 ?70 mmol, 2.0 eq.). Add

pi perazine (0.150 g, 1.74 nmol 7 6 671 PCT/ US2006/ 006283 -98 4.0

eq.). Stir lhﬁ{VQMZJAQﬂmmpf@Mﬂ)ipﬁlﬁdlﬁgl @) ometano[gt-alppdéin-3yrpgasto- Pour the
reaction mxture into 40 ce and filter. Purify the yellow solid by
silica gel chr orratpéﬁﬁ*ﬂbﬁgfsﬂ%ﬂﬁﬁtyé‘lﬁ’xsﬁ)@l'@ddl)mdglﬂéjé] riden” gi ve the title
conmpound 0.170 g (0.33 mol, 76% as.a slightly yellow solid: MS(ES), nlz
518 (M+l). 5 Exanple 156 1- =~ er utlyl - i soxazol - - 3- yI) 3-{

4-[7-(6-net hoxy-pyridin-3-y\) - ymdazb n-3- yl]-benzyl }-urea
N ONO IN NAN HH1?I
{4-[7-(6-fluoro-pyridin-

95-3-yl]-benzyl }-

5 A, {2-[4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-3-fluoro-phenyl }-imidazo[ 1,2-
a]pyridin-7-yl)-pyridin-2-yl]-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-yl)-pyridin-2-yl]-1-methyl-ethyl } -carbamic acid tert-butyl ester.
MS (ES), m/z 628 (M+1).

10
B. 1-(4-{7-[2-(2-Amino-propyl)-pyridin-4-yl]-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), in/z 528 (M+1).
15 Example 148

4-[4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-3-fluoro-phenyl } -imidazo[ 1,2-
a]pyridin-7-yl)-benzoyl]-1-methyl piperazine

Q

Y )

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-yl }-benzyl)-
25 3-(3-trifluoromethyl-phenyl)-urea



carbamc acid tert-butyl ester (0.990 g, 2.37 mmol, 1.0 eq.) in DCM MeCH
(3:1, 120 nm). Add HO (4.0 Min dioxane 14 nL). Stir the m xture at room
t enper at Wwe 20avmi6Tight . Evaporate the m xture under vacBomuUsand/ooi2ssol ve
the residue in MOH dioxane (1:2, 90 nL) and triethyl amne (2 nlL, 14.22
mmol, 6 eq). Add 5-tert 15 butyl-isoxazol-3-yl)-carbam c acid
2,2,2-trichloro-ethyl ester, and stir_gghe reaction mxture at 80 C

overni ght under nitrogen. Purify the reaction mxture by silica gel

chr omat ogr aphy using a 0-5%eOH DCM gradient to give the title conpound
0.708 g (1.43 mmol, 60% as a slightly yellow solid: MS(ES), mz 497

(m+1). 20 Exarrple 1571(5tert\§wr-@ zol - 3y|) 3-{
4-[7- (6- oxo- 1, 6-di hydr o- pyrTth .nf - a]pyridin-3-yl]-benzyl
S

}-ureaON—O NNMNNI HH HNd O Ds

1-(5-tert-butyl-isoxazol-3-yl)-3-{4-[7-(6- neth Fdi n- 3-yl) 25
i m dazo[ 1, 2-a] pyridi n-3-yl]-benzyl}-urea (O. 40 P mol, 1.0 eq.) in
HBr (-48% 4 WD 2006/091671 PCT/ US2006/ 006283 ) and stir at 80 C

overni ght under ni trogen Evaporate the reacti on m Xt ure under vacuum and

purify in four[steRsinyl 1Jeiﬁghi§%¥r?amf3 {xﬁﬁaiﬂ?@éea]ﬁﬁk‘fﬁxﬁbﬁ}lﬂeﬁiﬂfe i's

purified via reversed p ase C enploying a gradient of 5 to
65% acetohrmiq ¢Cedtﬁst -putyi3steaqueous HCl, 3) flash SCX, and 4) silica gel

chr omat ogr aph 10%ve O rad en ti tI conmpound
0.156 g as a SSt0 Veg{ 45[172(6%01\%? P:}ésldm% Mélﬁ?]pgﬁélgn% Iyﬁ ?
4- [ 7-% 6- QubarhiBacid tydsdylRgter d).56Bgyl.)9 trﬁﬁhcﬂ,allo an Jaﬁd N}Iﬁbftﬂllyﬂpl@eﬁztﬁla]( benzyl
}-3-(3- trifluoronethyl- 8heny| -urea HNTf |
0.53 mL, 4.78 mmol, 4.0 eq.) iIn DMSO ( 20 mL). Add K2C03 (O 330 g,2.0 eq.). Stirthe
reaction mixture at 80 °C overnight. Pour the mixture into 20 mL of ice. Filter the solid,
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-1-yl)-pyridin-3-yl]-imidazo[ 1,2-a]pyridin-3-yl }-
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-[7-(6-Morpholin-4-yl-pyridin-3-yl)-imidazo[1,2-a]pyridin- 573 (M+1)
3-yl]-benzyl }-3-(3-trifluoromethyl-phenyl)-urea

151 |1-{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-yl)-
152 | imidazo[1,2-alpyridin-3-yl]-phenyl}-3-(3-trifluoromethyl- | 586 (M+1)
phenyl)-urea

Example 153
1-(3-tert-Butyl-isoxazol-5-y1)-3-{4-[7-(6-morpholin-4-yl-pyridin-3-yl)-imidazo[ 1,2-
20 a]pyridin-3-yl]-benzyl }-urea



NNFF ~(

F 10 O Prepare

1-{4-[7-(6-0x0-1, 6-di hydro-pyridin-3-yl)-imdazo[ 1,2-a]pyridin-3-yl]-
benzyl } - wW00aaa9id7mor onet hyl - phenyl ) -urea from PCT/US2006/006283
1-{4-[7-(6-fluoro-pyridin-3-yl)-

i mdazo[ 1, 2-

a] pyridin-3-yl]-benzyl}-3-(3-trifluoronethyl-phenyl)-urea

according to a sequence of steps congyysting of the sanme procedures used to
prepare 1-(5-tert-butyl 15

i soxazol -3-yl)-3-{4-[7-(6-0x0-1, 6-di hydro-pyridin-3-yl)-imdazo[1, 2-a] pyrid
in-3-yl]- benzyl}-urea. M5 (ES) |n/zI§04 (M+1l) . Exanpl e 159
1-(5-tert-Butyl -isoxazol -

4-[7-(6-di nmet hyl ani nonet h I-By i 20

i mdazo[ 1, 2-

a] pyridin-3-yl]- phenyl ure NO NAENO HA

(5-Brono- pyridin-2-yl met hyl) - dlnethyl am ne I@ce
5- br ono- 2- brononet hyl -pyridine (1.7 g, 6.7 1 eq) (Bioorg. Med.
Claeni. Lett. 1994, 4(1), 99) in a 250 nL ro d@rgéion1short neck fl ask,

di ssolve in

N,N—dinethylanine solution in THE (9 nL, 18 mmol

concentrate

100 25 nL of THF, cool to O C and with a2 M

7 eq). After 2 hours,

t t | ut th 50 f _\WD.2006/ 091671
PCT/ US2006/ 00 V%C Ik)‘g?bﬁgzléfuép %Q\ﬁmcﬂ'%b@wc{h%??vlﬁdnﬁﬂazefl Srainyfidinppylk he
or gani csw&%ﬁye c%i@tehoo@megtepgﬂb g 0. §5HA0101. o%@? ﬁD@l\@Meg?ﬁ[ig‘iff) as a

br own oi

. Nnzl/z 217 (M) . (5-tert-Bu I soxaz

4-17-(6-d8B mﬂ%)hy% Rb (el M/impyxandl 41n3:)yl$)1r the mlrmdaabl[oom temperature
1,2- a% Py k/g'méhg ﬁv%ao‘r)zng HX(%%I}Vﬁg{LL%’?‘ EIPfP %Hs%):]fve 1n%MrS(aJag nt%g[ t&gﬁ tslijg&xy ar@&r?ek

fl ask; stlr

susp

i mi dazo[ 10.26 allpBrasdioB 4ydq) )y MAEBYE@BuE idokathl- 54y1§-c£ﬁmhlc Acﬁm 2I2ﬂ 30 nL of

1, 4- di oxane

pot assi utichdepaatlayl estep

wi t h bi s(pi nacol at o) di boron (1.56 nmol 5 eq),
(p(b13012 0.44mmol, 3. Gey).)- abidr the reactlon mixture at 80 °C

2- bi ph h 9 2
Deo;sggzé%%%i%gxﬁ%guqﬁﬁﬁg gP]n% g F&%MEVEFégp%ﬁ*éﬁﬁbﬁgF?gﬁfgﬁd bubbl i ng
ni t r ogen solidiraugliify fb@ sficd l’géh/c}fr@rhatb@ra@h? utias a@aSRMJIOH/DIOM dhdd&i tivbhvB a

refl ux condenser, add
10 thetitle compound (0.328 g, 72% yield). MS(ES), m/z 552 (M+1)

Prepare the following according to procedures similar to Example 153:

Ex.

Physical Data
Compound Name MS(ES),

(m/z)

154 |1-(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(6-morpholin-4-yl-pyridin-3-

552 (M+1)

yl)-imidazo[1,2-a]pyridin-3-yl]-benzyl } -urea

15

Example 155
1-{4-[7-(6-Methylamino-pyridin-3-yl)-imidazo[1,2-a]pyridin-3-yl]-benzyl }-3-(3-
trifluoromethyl-phenyl)-urea

3 |
H 7
N o
S

Y
o)

Dissolve 1-{4-[7-(6-Morpholin-4-yl-pyridin-3-yl)-imidazo[1,2-a]pyridin-3-yl]-

benzyl}-3-(3-trifluoromethyl-phenyl)-urea ( 0.220 g, 0.435 mmol, 1.0 eq.) in DMSO (2
20 mL). Add K,CO;(0.120 g, 0.870 mmol, 2.0 eq.). Add piperazine (0.150 g, 1.74 mmol,



pal | adi um acetate (0.046 g, 0.21 mmol, 0.05 eq), and stir the m xture under
nitrogen at 80 C overnight. Filter the hot m xture over a -1 cm pad of
CeliteO, washooioidr150 nL met hanol, and concentrate theprcordseoveaod28strat e
and wash to give an internedi ate 15 boronate ester as a brown pasty solid.
Di ssolve the solid in 60 nL of 1, 4-dioxane/water (1:1) and treat with
(5-brono-pyridin-2-yl methyl)-di net hyl.9ggm ne (0.90 g, 3.6 mol),

tetral ci s(triphenyl -phosphi ne) pal | adi um(0) (0.21 g, 0.18 mml) and sodi um
carbonate (1.1 g, 0.011 mml) Deoxygenate the resulting slurry with two
cycles o C Lan and bu th h the slurry for 10

M nut es %8 % g?f hergagioqdpt r?ﬂr@ e?‘fe gburbd(’? grr%%r?e% ﬂ%eteéﬁcqcﬁle i xt ur e
under ni hﬁﬁgl%nn@tztoaﬁﬂaf%@malfgt& P&9QIthd P&1dveantd Bkilion gdf 0OM t enperat ure
and bring to pH5 with 1 N HCL. ply the m xture to a% g SCX Mega
Bond- El u@hrﬁms@xr@hwsm@g@) é%éﬂq@%%’l@rwh@ﬁé@l ginvetthe 2d®carhpaumd 0HAQ 2: MeCOH.

After lo acuu artr th 300 nL 1:1
CH2C12: l\g%fgn}\lg?r Ia&taesm\%ﬁﬁ% Yiiﬂi” W%CQ %1@ %—% Wézé-}%g@%em rate the basic
el uatg® i n vacuo, and 25 di ssolve the internedi ate phenylamne in 30 nL of

DMSO. Add triethylamne (0.50 g, 4.9 mml) and
(5-tert-butyl -isoxazol -3-yl)- carbaEPia@lPé%ll 2,2, 2- trichl oro-ethyl ester (1.3

g, 4.1 e m. 70 C
0, L s e BERPGSARE 8. TN kD VOO0 B oS RS ES, T0, C,
N HCl. Apply the mxture to a 25yl]3b6@3(1}l>mga Bond- EI uttm:artrl dge (Vari an)
pre-washed with 200 nL 1:1 30 CH2C12: MeCH. OAfter | oading with vacuum
assist, wash the cartridge with §0 1] GEECIL: MeOH, then elute with
160 nL 2 M NH3- MeOH. Concentrat g thhe si ff telin WO 2006/ 091671

PCT/ US2006/ 006283 -101 vacuo Ify the resulting brown oil via reverse
phase chronat ography using a&25 cmby 50.8 nm(i.d.) colum w 10 micron
particles. Elute with MeCN-gT03%ICI H20O (5:95) to 65:35 over 30 minutes
gives 0.35 g of the title conmpound (17% overall). M5 (ES), mz 510 (M+l).
5 Exbpl e 160Dissave{#(7+{6rfbroee-nylidipHeyiiimidear i dhilpyadined-yll-benzyl}-

a7 (2 DEbIRRGRIN CAMIRIRMG 990 & & A7MARE AL def A BEMALH 3! Jiden2Y!

ester

mL). Add HC1 (4.0 M in dioxane 14 mL). Stir the mixture at room temperature
overnight. Evaporate the mixture under vacuum, 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-yl)-3-{4-[7-(6-0x0-1,6-dihydro-pyridin-3-yl)-imidazo[1,2-
a]pyridin-3-yl]-benzyl } -urea
N7\ 0 N-0
NS
\ Y. H H
BN
S/
(6]
Dissolve 1-(5-tert-butyl-isoxazol-3-yl)-3-{4-[7-(6-methox y-pyridin-3-yl)-
25  imidazo[1,2-a]pyridin-3-yl]-benzyl }-urea (0.408 g, 0.82 mmol, 1.0 eq.) in HBr (~48%, 4



OHA [4-(7-Chloro-imdazo[ 1,2-a] pyridin-3 -yl)-phenyl] -nethanol Charge
a 50 nL round bottom flask equi pped with: a magnetic stirrer, tenperature
cont r ol | edtole@tdomggimant | e, N2 at nosphere, condenser, w POTASeHNODE28B- i 0do-
15 imdazo[1, 2-a]pyridine (1.0 g, 3.6 mml), 4-(hydroxynethyl)phenyl

boronic acid (570 ng, 3.75 mol), 2 M K2C03 (7 mL), dinethoxy ethane DVE
(25 nL). Deoxygenate wth a nitrogenoggurge and add Pd(TPP)4 (200 ng, O0.17
mol 5 nol % and heat the reaction to 65 C for 48 hours. Cool the
reaction and siphon off the | ower aqueous phase (5 nL). Evaporate the

reaction der, va 8] renmpve 0 re5| ue in
crocr2” aR R s el STREh, drpar s dPdBeadturndet
chr omat ogt@fk ﬂil%mirﬂy ANy lstegmt) o6 sAxf Q)el«év&@e ShABHMA TRe Afixtbidasy solid
670 ng (72 9N 1 (M),
{4-]7- (49%’@%}%mersyd;nhaw@l&mlumm@ééb@mpmm]gmgm@lﬁm@ Syﬂo]ésﬂhenyl

nmet han b, o] a._magnetic
L ror qrafiBic0EhRa«aghhul Tk 3B R ol » 3 B E R ArD oBirencer
with §4-@aD- II}%IOIEO)H/Dm giaale{lﬂto@@]tpyﬁﬂ@ltmﬁoqﬂd)o wrenyd 4 wakt banp! (1. 11 g,
4.3 mol 4- (et h§l sul fonyl) WD 2006/ 091671 PCT/ US2006/ 006283 -102 phenyl
bor oni ¢ @S§=ﬂ7/2’?’ Mg1x ymol ), 2-Di cycl ohexyl - phosphi no-2', 6' - di net hoxy-
1, 1' - bi phenyl (236 rrg) Pd( QAc) 2 (g 21563PO4 (3.6 g, 16.9 nmol ),
di oxane: H20 2:1 (50 nmL), EtOH (3 ?1?@ n’E Warm the reaction while
purgi ng w 1H46[74@—01@:3uﬁelihydnemyrihmaﬁ—yl)@mﬁ&zﬁlltba]pjzﬂdime}w}j—beﬁmyll} 3t(3e

reaction to roomtenperature and s he 5 bottom layer (8 ni).
Evaporate the reaction under ‘9@88{95‘%%2@% giBTe\?e the residue into warm

MeOH and filter to rerm\éw-ds. Rinse the solids with warm MeCH
and conbine all the Me t I 1 L). Evaporate the dissolved crude
product under vacuumwth g Si
Si02 eluting with a gradient of 0%t

t o dryness .t hen chromat ograph using
9%, of H3 in MeCH with the

bal ange CH2Cl12 . Dry the product 10 in a vagu ven at 40 C for 24 hours

to g|1 e a yellowsolid 1.64 g (100.9% suspect trapped solvent. M5 (ES),

infz 379 (M+1Prep@reI34Wi(@JommlMﬂalygiﬂ&mh&imyB)ylﬁmhazﬁ[t 2edpyhidin-3-yl]-

S L e N R A A e

{4-[7- (4'1m1dazo[1 2- a]pyndm -3-y1] benzyl} 3-(3-trifluoromethyl-phenyl)- urea accordmg to a
nmet hanesul f onyl - phenyl ) -i m dazo[ 1, 2- a] pyri di n-3-yl |- phenyl } hanol (32
ng, 0. 084equenes 9f staps CrEItng of th¢§ame@ra¢@brqshleed/ioqirepmc h-(5-tert-butyl-

( aaa)lSt r I1sf0|xla“1lzool(§» }r/B t3,o{l4yﬂ d §(S)xc&—/la,@fjlc{'lheydgol—%yerin—S—yl)-imidzclzo[1,2—a]pyridin—3-yl]-

benzyl}-urea. MS (ES), m/z 504 (M+1).

Example 159
1-(5-tert-Butyl-isoxazol-3-y1)-3-{4-[7-(6-dimethylaminomethyl-pyridin-3-yl)-
20 imidazo[1,2-a]pyridin-3-yl]-phenyl }-urea

/ N
—_ N
N/ N:l
O
| A J:?f

H NN
A. (5-Bromo-pyridin-2-ylmethyl)-dimethyl-amine
Place 5-bromo-2-bromomethyl-pyridine (1.7 g, 6.7 mmol, 1 eq) (Bioorg. Med.
Chem. 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 (9

mL, 18 mmol, 2.7 eq). After 2 hours, concentrate the reaction, dilute with 50 mL of



ng, 0.012 nL, 0.084 mmol). Renove the reaction fromthe ice bath and m x at
room tenperature. Gve the reaction a second charge of

(aaa) -t riwbroseomemiol yl -i socyanate 20 (15.7 ng, 0.012 mpCTAISO@S/0n628s ) and
heat to 35 C for 6 hours. Chromatograph the crude reaction using Si02
eluting with a gradient of 0%to 8%of 2 MNH3 in MOH with the bal ance
CH2Cl 2 . Dry the product in a vacuum.gyen at 40 C for 24 hours to give the
title conpound 23.5 ng (49%. Ms (ES), mlz 566 (M+1l). 25 Exanple 161

1 [5 (7-Pyridin-4-yl-imdazo [

T B e E e

1 (5 Br o(@ayy dfdhetii2e ydmpcdnd @srabrdwh oor SEERY, lpheny (yi+uy.ea To a sol ution of
5- bronopyridin-2-yl amne (1.190 g, 6.88 mol, 1.0 eq.) in THE (20 ni),
add 3- trifluororrethyl phenyl isocyanate (0.96 nL, 6.88 nrol, 1.0 eq.) in a

d

rop- 58, TEER )AL QBT ERRLALMP. o SbEnt IR AFRARE NN ThESWE 2 oo

m.) . ﬂylmﬂdezcs[¢12+ajpyrnﬂ1m¢3i3d} -pherly] Biireg (5. O mol, 73% of the title conpound.
MS (ES), m 7- di n- 4-yl -

1, 2(a] )pyrl dlzn }@@n@sfﬁ)pﬁﬁo@@ﬂ?o& cﬁﬁqqgﬂsinﬂlﬁgtﬁ% ﬁ9’;ln}§1?éﬁ9 Yurea 10 To
a sol uti ﬁﬁldﬁici{i‘z(aﬁPﬁ{cﬁmpw pﬂéﬂwanﬁs&)(rg 4 E”rﬁrﬁd)lf ié@ﬁ&%hﬁybph@%ﬁmyr ea

(0.520 g, i'n di oxane (12
( pi nacol mtb)mls(pmmiatemlhprm 56 g, 6395 mml 1.3 691) @qtaysmmracclytﬁl @Reg\lRphosphi ne

(0.048q, |9 (?Jé}gj
tris(di brenrjgnzfr? naengc IByglglpsa I?GO(O%Gg 6)587‘91%#%1 e(:-{)15
Deoxy(genweexyga:ﬁatéela&mtﬂﬁngmlufrymtrﬁﬂ% c%tclers ofl BERatibr srRARIbELE Broged OF
approximately 16 h and cool to roomtenperature. Add

3-i odo- 7ﬂ}§9¥g}tﬁhﬁsl&lﬁ)‘/lf@i H einigsicash afis gha idaskevithor wélgx condenser, add

palladium acetate (0.046 g, 0.21 mmol, 0.05 eq), and stir the mixture under nitrogen at 80
°C overnight. Filter the hot mixture over a ~1 cm pad of Celite®, 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-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 HCI. Apply the mixture to a 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-tert-butyl-isoxazol-3-yl)-carbamic acid 2,2,2-trichloro-ethyl ester (1.3
g, 4.1 mmol), deoxygenate the mixture with N for 5 min, and heat at 70 °C overnight.
Cool the reaction to room temperature and bring to pH 5 with 1 N HC1. Apply the
mixture to a 25 g SCX Mega Bond-Elut™cartridge (Varian) pre-washed with 200 mL 1:1

30 CHyCl;:MeOH. After loading with vacuum assist, wash the cartridge with 300 mL 1:1
CH,Cl,:MeOH, then elute with 160 mL 2 M NH;-MeOH. Concentrate the basic eluate in



g, 1.44 mol, 1.0 eq.), sodiumcarbonate solution (2 M 3 nL) and

tetraki s(tri phenyl phosphi ne)pal |l adium (0) (0.083 g, 5 mol % . Deoxygenate
the reacwDanoamoxd7are and stir at 80 C for 6 hours, coolrCTiusesw6poe283y on a
SCX cartridge 20 (Varian) as in Exanple 115. Concentrate SCX-el uted
materials and purify via silica gel flash chromatography enploying a 0-4%
gradi ent of nethanol in dichloronethapgito afford 0.450 g (0.99 mmol, 69%
of the title conmpound. Ms (ES), mlz 475 (M+l). Prepare the foll ow ng
accordi ng to procedures simlar to Exanple 161: Physical Ex. Conpound
Nanme Dat

U5 (- Satlg, ety DT BBt m.oiLain g et phass AOTOBGIPRHPRY 08 25 £BYDY 1)
3- (mtri s08anenedhybupheny10 mwr@a MEcRO OB ROV ER MM/@JS%@QI B062885) - 104
163 1-(5-tert-butyl-i soxazol - | )-3-[5-(7-pyridin-4-yl-imdazo[1, 2- 454
(Mr1)  afD9e:PaoNerRAminugss g - % &4 the gﬂ@gomgqund (17% overall). MS (ES), m/z
1-(5-terg QHM¥ |soxazol 3-yl)-3-[5-(7-thiazol -2-yl-imdazo[1, 2- 460 (M+l)
a] pyri din- Y-pyridin-2-yl]-urea Exanple 165 1-(4-{

7-12-34- N%thyl pi perazin-1-yl)-pyrimdin-5-yl]-imdazo [ 1,2-a]pyridin-3-yl
} - phenyl)-3-(3-trifluoronethyl- phenyl)-urea N-NNNNI FF ~/ NOFA
HN 5 H A 3-(4-Nitro-phenyl)-7-(4,4,5,5-tetranet hyl -]

1, 3, 2] di oxaborol an-2-yl)-im dazo[ 1,2 a]pyridine Conbi ne

7-chl oro-3-(4-nitro-phenyl)-imdazo[ 1, 2-a] pyridine (0.417 g, 1.52 nmmol),
bi s(plnacolato)dlboron (0.426 g, 1Es8npimdb), tricycl ohexyl phosphine (0.051

(20 m) . euber e HER e R AERE R P el Beraneiuhee g © "

tris(ali benzyl [ deneaCEt ONnéimidazo[1,2-alpyridin-3-yl]-benzyl ester

=3 N
o7y Z
OO\C( )
N
—

A. [4-(7-Chloro-imidazo[1,2-a]pyridin-3-yl)-phenyl]-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 mmol), 4-(hydroxymethyl)phenyl boronic acid (570
mg, 3.75 mmol), 2 M K»COs (7 mL), dimethoxy ethane DME (25 mL). Deoxygenate
with a nitrogen purge and add Pd(TPP), (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-a]pyridin-3-yl]-phenyl }-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-

imidazo[1,2-a]pyridin-3-yl)-phenyl]-methanol (1.11 g, 4.3 mmol), 4-(methylsulfonyl)-



di pal I adi un{0) (0.070 g, 0.076 mol ). Heat the m xture to 80 C, stir
overnight (15 hr), and cool to roomtenperature. Filter the m xture

t hrough GeEDI2b@(9)67521, and concentrate the resulting seCwtisemetnes28n or ange
oil, which is used as is (crude). MS(ES), nz/z 366 15 (M+l). B. 7-

[ 2- (4- Met hyl - pi perazin-1-yl)-pyrimdin-5-yl]-3-(4-nitro-phenyl)-imdazo |
1,2- a]pyridine Conbine 3-(4-nitro-phgyyl)-7-(4,4,5,5-tetranmethyl-[ 1, 3, 2]
di oxaborol an-2-yl)- 20 im dazo[1, 2-a]pyridine (0.556 g, 1.52 mmol),

5- br ono- 2- (4- net hyl - pi perazin-1-yl)- pyrimdine, HO (0.447 g, 1.52 mol)

and pota a 20 nmL) and
wat elro Bﬁé&@)&@%@bﬁr&ﬂ{ ﬁl ép%genm?‘}?l)o gﬁcngﬂ hosébh%odi L dnmet% )9 ). Add
di chl or obj1sbiphepyieDdyé piysORe), (FaHIKIrd B)6 gQ60,8£mg>;l) Qlcﬁéiﬁ?, m@lzl
Attach a reflux condenser, and heat the m xture to 110 C_ stir overnight

(15 hour 8V mEnd8-Clb) (Gmely oA depercien Pdileayrsiag pritkadVs iedle thedre t o
d 0
r re)s/matS ?ng&st \(g(?ﬁgﬁbl rfl?ﬁjol%(ﬁ aﬁfrﬁt (t? %én{\g%%g%@&%gano?&%%éﬁ% a?@%%ﬁ%ﬁfgtﬁéw ite(r)

521. 5 Cohcttorhiakee (8 mé)sBhvapdran therremmumndﬁwactlyumymd dissoive thhnenichtedgroaphy
ethyl acetate -~ o met hanol omnet han ) to affor odyct

go 372 gv458 eQﬁgné%étﬁgso feWBC’EEji ?0) Sr‘?f 5 2[%’613% F%@f)o 1dgwigth “T“(’ﬂ?gﬁ ad

7-[2- (4- Mehbk aRitRENROTN. 1(tdtlal)ofF1YL)' fExQPdS}’aé the hls's@f'vél@éﬁhe Brodu@ludyéd di n-3-yl
} - phenyl)-3-(3-trifluoronethyl-phenyl)-urea Conbine

7-[ 2- ( 4- Nedulygl wish B8 12adiiO1 toydiryngsy rchem qurqmaogrlaph Bsifg Sifd1 ¢1ot41pgq‘erily R) -

i m dazo[ -a O g nopol.) ,. L ron .006 g,
0”038 it GBS T4t REN T iDL TR e R o E DR ot o
(10 mb) . i Y@©BmAoveafat uo} °(C<fd$kdBﬂﬁﬁlfs todivk A1@dlow Bdtidn 84 %r(em@ 9o) Msfect Sti r
overnight (15 hours), cool to room tenperature. Slurry the mxture

i nto addiepPRsdarlveat hMﬁdESM’G’ZfW? {M¥rl}-hrough Celite(r) 521.  Concentrate the
solution in vacuo. Purify by columm chronat ography (ethyl acetate -) 5%
met hanol in dichl oronet hane -> 8% et hanol in dichloromethane -) 10%

met hanol C1B-Trifldowindethydphthdnedrbamicadcids-{7 - -yelth amasidfonyHphienyBr medi at e

am ne,

pi per azi H%Ifla%?z[)l(zp%lpi/%%&%ﬂ% D EStfazol 1, 2- a] pyri di n- 3-yl } - phenyl ani ne.
Use as is. Mg ERkbatH &oot&f1d MtLbp tugp%géwvfahﬁu%% R8th (09, ajclﬁ‘k4q7 @. 425 ol ),

3-trifluoronethyl phenyl i1socyanate

triethyl mﬂthmaef(trbfonygplnﬂ_nyl)enﬁmzo[ﬂ:qi}h)p}fﬂdln%ﬂ»;ﬂﬁmy]}}methanol (32 mg, 0.084
mmol) in CHyCl, (4 mL). Charge the vial with (aae)-trifluoro-m-tolyl-isocyanate (15.7
mg, 0.012 mL, 0.084 mmol). Remove the reaction from the ice bath and mix at room
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 SiO, eluting with a gradient of 0% to 8% of 2 M NHjin MeOH with
the balance CHyCl,. Dry 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 (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

F F

/NI F

— — N O
My
E H



20 Stir the mxture at roomtenperature for ninety mnutes. Extract the
m xture with ethyl acetate versus water. WAsh the organic |layer with
sat ur at edwequea9ss7sat ur at ed sodi um chloride. Dry the reswus2evg/os2gani cs
over magnesium sul fate, filter, and concentrate. Purify by colum
chromat ography (ethyl acetate - 5% nethanol in dichloronethane - 10%

nmet hanol in dichloronethane) to afforgyproduct (0.056 g, 13% two steps).
M5(ES), 25 mlz 573 (M+l). Exanple 166
1-(5-tert-Butyl-isoxazol-3-yl)-3-(4-{

' Lﬁeﬁ& S T A s N R V TRN U A S

' To a solution of 5-bromopyr1d1n—2 yl amlne (1 190 g, 6.88 mmol, 1.0 eq.) in THE
7- [2 (4 th]ga\il-pl perazin-1- %y - pyrimdin- % ]-3-(4-nitro- ghenyl)-l m dazo [
1, 2- a] py#d Binaddsnsiflyarogngt 1aliletnryblsa%@ﬁ9qe)(0 O L. 0.8 mumabt k- Qg Wy - [ 1, 3, 2]

di b

5- br omo- 3 RetrT e s SRS IR AR e nRns b by SrfBRbde for

and pbt agdminutear Bidtaathe s¢Bd BdPwash witl)Me@Fd(Jx IOmMmLY, Ef}dhexdnbto(aﬂ@rdn_) and
t 1 Bubbl t th h t f t Add

G ohl o obi (8 (RN FRBSBATRGY: prtaaruE 520592/ Wb Bas ot )

Attach a refI ux condenser and heat the mxture to 110 C, stir overnight
(15 hours), and 10 cool to roomtenperature. Concentrate the m xture to
dryness ibn lt,{ét{ﬁd’yrismfﬂwimw@zo[lié’sdlﬂlpwi@ig—%mll)ipdﬂﬁmb}’ﬂ'ri}hhariﬂmmﬁvl-rret hanol
and fil tef1 h)rough Celite(r) 521. Concentrate the solution in vacuo.
Purify b %IBII UPi chr omat ography (ethyl acetate 4 10% nethanol in

di chlior onet hane) to afford product (0.372 g, 59% two steps). MS5(ES), niz
416 (Mr1l). 15 B. 1-(5-tert-Butyl-isoxazol - -3-(4-;l

7 [ 2- (4- met hy Top o8HRR A 11 Gyrpmepyiidipdr ) -§- (g,n ]nﬂqomlaat piphanyb-wepyri di n- 3- vyl

b P57 Ca- SOERTR. GPERRR, L0 pay i digsme 13 mbsdd is pipscoliipyiboggn 0410 8

i m dazo[ 1,52-minplrii deqie tlﬁ@/CBﬂﬁEXgph(&pBﬁﬁ (o8 g,,12imafg)] pdthssoimh acatade ((.D11007 g,

0.045 m"ngI l 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-alpyridine (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 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/7)
162 | 1-[5-(7-Thiazol-2-yl-imidazo[1,2-aJpyridin-3-yl)-pyridin-2-yl]- 481 (Mi+1)
3-(m-trifluoromethyl-phenyl)-urea




20 and 1, 1-di net hyl hydrazine (0.68 nL, 8.95 nmmol) in nethanol (10 n).
Attach a reflux condenser, and heat the mxture to 70 C, stir overnight (15
hours), awo 20@ai91470 room tenperature. Slurry the m xtuPeTiUSt@oA0E8s i onal
met hanol and filter through Celite(r) 521. Concentrate the solution in
vacuo to afford yellow solid internedi ate am ne, 4-{7-[2-(4-

met hyl - pi perazi n-1-yl)-pyri mdi n-5-yl_jg4-m dazo[ 1, 2- a] pyri di n- 3-yl
}-phenylamine. Use 25 as is. M5(ES), mlz 386 (M+1l) Conbi ne the am ne
(0.323 g, 0.838 nmol), (5-tert-butyl-isoxazol-3-yl)-carbamc acid

2, 2, 2-trirchtoro=ethyt—ester (62919, 0-922 mmot)—and—triethytramne—( 0. 128
nm., 0.922 DI1)(5Ltert-BIVSPidok 8zd113)-y1 t(7tRgidm- XU idago[12-CG,  stir overni ght,
and cool tlo6grrroon(1 tenper@}ﬁﬁgin_ﬁ%,q)f?é{éiﬁ%%dgh%ﬁe Wi t[h et A4 @éebat e
versus water.| Wash the organic | ayer WO 2006/ 091671 PCT/ US2006/ 006283 -107
wi th saturgyef la@uenwstgdasaiaadleddyySdiSum-bhizok 2-geimidayo[t [2e %g)trjwl g
organi cs jover| magnesi umapgtitial-8.yDEpyridei-2-\@ngregoncent rat e. J\] by| col um
chromat ography (ethylr acetate - 10% methanol i n di chl or onet hane - 10% 2 M
NH3 in MeOH in dichloronethane) to afford product (0.057 g, 11% two
steps). MS(ES), mz 552 (M+l). 5 Exampkd6i67

N- (5- Met hyl - t hj -2-vl)-2-14-(7- idin-4.yl-im.d .

L 2] pyr i dine B Rieti oot bt Rt atpyriging -
[4-(7-Pyri din-4-yl-im dag&lylyl3-2atdvidreinB@yBphanly))-upbenyl ] -acetic acid
tert-butyl ester Prepare using nethods of exanple 219 (bel ow) using

4- br ono- phenyl acetic acid, AertxRut /Naster and

7-pyridin-4-y|-imdazo[1,2€l‘]\gy*1'<;(11_i _C IingF rtners. Purify the

m xture with an SCX colum using 1:1 CH2 : 1:1 CH2C12: 2N NH3- MeCH.
Concentrate the eluate to give a crusty yel I}bvig ge solid and purify this
solidSon a 120 15 g silica cartridge with 100%' CH2C12 for 5 nminutes,

fol I oned Ay-@-9fiadhRA 1)@/t(491‘]§%et!§@£%ﬂhgﬂ1gﬂ§@ﬂ&a%1an%ymﬂﬁﬁa%[-1,i:‘OO| and

concentrate appropriate fractions to the title Conpound as a yellow
solid. MBIEG)nens z 386 (M+l). B. [4-(7-Pyridin-4-yl-imndazo[

1, 2a] pyri di ne<gs il s PREIY] 33 3480 bherdD-Shidazol 1,2-alpyridine (0.417 g, 1.52

mmol), bis(pinacolato)diboron (0.426 g, 1.68 mmol), tricyclohexylphosphine (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)-imidazo[1,2-
alpyridine
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 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(II) (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



20 Suspend [4-(7-pyridin-4-yl-imdazo[ 1,2a]pyridine-3 -yl)-phenyl] -acetic
acid tert- butyl ester (370 ng, 0.96 mmmol) in 10 nL of 4 N HCO/di oxane

sol uti on,waddocloomziwat er and stir the resulting clear yerlusanosobazss on
overnight at roomtenperature. Concentrate to dryness, dissolve in

CH2C12: MeOH and purify on 10 g SCX cartridge by | oading and washing with
1:1 CH2C12: MeOH. Elute the free base wpsh 1:1 CH2C12: 2 N NH3- MeOH 25 and
concentrate to dryness. LCMS (ES) miz 330 (M+l). C.

N- (5- Met hyl -t hi azol -2-yl)-2-[4-(7-pyridin-4-yl-imdazo[1, 2a] pyridi ne-3-yl)-

Phety, L TR O R R AR Elrnof SR (e U3A0A Cot B 28T i g (130 my

0. 39 molConténtfatdthe Iikiansh 1Zicid. PMBE, byvweoluit th@bdayogrgphfQefhy] ddeeie €00l to
room teHBerature to give a slightly turbid yell ow solution. Add 4-nethyl

nor phol i AB%agiRgnol is dichioromehane fordprodusi0.372 &% two PRy IMBHRz ol e
(54 ny, QA4 I+1) 1.2 eq) and 5 stir for 10 mnutes at room tenperature.
To this mxture, add DMIMM (131 ng, 0.47 mmol, 1.2 eq) and stir the heavy
slurry at roomtenperature. Dilute the resulting orange solution with 30
m. water, filter off and retain the floccul ent solids. D ssolve the solid
in cH2chk Ldfd rﬁ%@r#érﬁ%xbm?raﬁwff-ff@-wrslnadm?-ghslmﬁlqzafle%naiprm&g@y& i nutes at

100% CHZgﬂ,gnyl)‘_gj(g_@I\{\ﬁlg)rgme@ygg}%iygmregf 0->5% MeOH in CH2C12 over 35
m nut es. Podl, concentrate 10 and dry appropriate fractions to provide 75

my of the tit|Congdumpoldvtt-Metlaylfpipdrazinyleyl)-owimpbodeyl]-3H(EvBr¢-BBny-/ z 426

M+1) . Exanmpl 2. 2- Qv A=A 7-pyridine2-vl-im 0
50 oy RS Py fitadi 1 HRE R Bl P AT Mo sy g.038 mm,
- tri 10 voandet1hyihepiéiyikdzineX0eI8aAL, 7165 InmolNifOmbthahb] (FO @L}5 Aftabh b réfluxd- (3- {
2- [2-Fluoro-4-(7-pyridin-2-yl-imdazo [ 1,2-a]pyridin-3-yl)-phenyl]-
acet y| anicpdenser MC? hegbihe mkhy¢ tohEhZXo\shiy opirpighi 1i5d1@ut&)cﬁalﬂt§@ﬂi/ﬂ0ir©0mci d
bt ov Yopshlle. SThFPGpRRERMY) gl SpR SR £ A h¥hgh LRI 21
2- [ 2- FI u@oacéntfate iy koldiion Zr Wcnb MP@@E0| column chromatography (ethyl acetate =

1.2-4] pygy%;dlinréfh%ﬁgll i%l -dg)crl]l(laor;gm]e{hlz\ilr-le[ 39- oi nqgtlilgrf(il rllrtla ziichloromethane -2 10% methanol
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
chloride. 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).

b

Example 166
1-(5-tert-Butyl-isoxazol-3-y1)-3-(4-{ 7-[2-(4-methyl-piperazin-1-yl)-pyrimidin-5-yl]-
imidazo[1,2-a]pyridin-3-yl}-phenyl)-urea



1-carbonyl)-5-trifluoronethyl -phenyl] -acetam de Di ssol ve
4-(3-{2-[2-fluoro-4-(7-pyridin-2-yl-imdazo[ 1, 2-a] pyridin-3-yl)-phenyl]-
acet yl amwoleo&s/mué7il uor oret hyl - benzoyl ) - pi per azi ne- 1- carbosskéos/oac283l
tert-butyl ester 25 (0.76 g, 0.108 mml) in 1:1 CH2C12 MeOH (20 nL) and add
2M HO in THE (2 nL), then stir 2 hours and concentrate in vacuo. Load
onto a Varian MegaElut(r) SCX cartrigge (10 gramcartridge prewashed wth
met hanol ), rinse with nethanol to renove inpurities then elute crude
product with 2 M NH3 in nmethanol. Concentrate this solution WD 2006/ 091671
PCT/ US2006/ 006283 -109 in vacuo then purify by silica gel chromatography

(0% > 10% 2 M NH3Met hanol ;™ \ ilve a yellow residue (0.400 g, 49 %
over 2 steps). Ms (ES), ual'z_503-= ) Exanpl 8-169 10
4-[14-(7-Pyridin-4-yl-imdazo[ 1, 2-a] pyri Ig;;/(yl =phenyl ]-N-(3-trifluorometh

yl -phenyl )- butyranide F N M / O BIN Conbingl 4T 4- (7- Chl oro-i mi dazo [
1,2-a]pyridin-3-yl)-phenyl]-N(3- trifluoronethyl-phenyl)-butyramde (0.15
g, 0.32 ‘b (4-Mehyl-piperezinol-phripyrizgdid-5-9l]- G44enitro-phedyl Bnidami] ) .2- S- Phos
(0.02 g, @% mml) and K3PO4 (0.13 g, 0.63 mml) with dioxane (3.5 nm.) and
wat er (1 % })n and stir at roomtenperature while the reaction contents are

de-gassed wi tuoﬂfbtﬂecm@nnﬁh@tprénymmm@is,s SQ&%M}&%G{]Q,MHHJXMBEB@ {19~ 01 g,
0.04 nmol ). Heat to 100-105 C for hour s and dilute with water (10

m) ahd IHiderAlb2oBy iR (0. 31, drij’afﬁﬁ@l)b apspmare(dtneth vk piperariad. - Elﬁt 0 a
Pr - eQi bl g kel e (TRL3NG) 20 AL AR S G OLNTRYC PR o BSRRRM h 30 L

each of ter anol, ©dic Ane an € product
with 2N ﬂrﬁtmamlemﬁo mﬁ}mndava(é&@lo mlL)). BGbble extisgzhehiohgh themminiuge &@lfivlei on in

(0¥ 306 natniirorAsdGeloisEismarubbipabmebosio el 0§ bRd s g0 mmwors. |
(7- Pyridiyg: é]h Y etly Rc@ﬂﬂ et fncli\Peaé therrlrlﬁture to 110 °C, stir vernj g})t (Zlg hé)urs) and.

1, 2-a] pyri |n3y pheny uor onet hyl -'pheny ut yram de
(0. 100 g, cnl 1@ raomptempebdbieSIQoncentmtoiba n(JMﬁié to deyepatevdidie. Shirtyahe ng

I%(ésl:'? [ngzgg—:é}ta]%@g 13(?%% Slchf Ircgrr]n!ctggnet/r%et anorfemg f&ter throughzé)e%té@()) %167 1
Concentrate the solution in vacuo. Purify by column chromatography (ethyl 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-yl)-3-(4-{ 7-[2-(4-methyl-piperazin-1-yl)-pyrimidin-5-yl]-
imidazo[1,2-a]pyridin-3-yl }-phenyl)-urea
Combine 7-[2-(4-methyl-piperazin-1-yl)-pyrimidin-5-yl]-3-(4-nitro-phenyl)-
imidazo[1,2-a]pyridine (0.372 g, 0.895 mmol), iron(IIT) chloride (0.007 g, 0.045 mmol),
20 and 1,1-dimethylhydrazine (0.68 mlL., 8.95 mmol) in methanol (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-yl}-imidazo[1,2-a]pyridin-3-yl } -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
mmol) 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



-110 Ex. Physical Data Conpound Nanme MS5(ES), (mz) 170
2-{4-[7-(2-Fluoro-pyridin-4-yl)-imdazo[ 1, 2-a] pyridin-3-yl]- 491 (M)
henyl } - NW8-20ea/0haror orret hyl - phenyl ) -acet am de 171 PCT/US2006/006283
N-(5-tert-Butyl -isoxazol -3-yl)-2-{4-[7-(2-fluoro-pyridin-4-yl)- 471 (Mtl)
i mdazo[ 1,2-a]pyridin-3-yl]-phenyl } -acetam de Exanple 172 5

N- (4- Cyano-3-trifluoronethyl -phenyl)-26f4-(7-pyridin-4-yl-imdazo|

1, 2a] pyri di ne-3-yl)- phenyl]-acetamde NN F F N ~ Suspend
3-io0do-7-pyridin-4-yl-imdazo[ 1, 2-a] pyridine (321 ng, 1 mmol), N-(4-

ano- 3-tr.jf]| hyl - nyl,) - 2- -(4,4, etramethyl -[ 1, 3, 2]
(czl?l oxabor (R)’\fdzglns-a gl?{/t?{%uféusp %ﬁrﬁeﬁs %lélfn[aén}%h%}ade( ﬁ%’ﬁ%l,esﬁﬁfg ﬁﬁ%aP)CL ioﬁérS L
di oxane, n@gdesulylsalate fulsersamdl doitERaR0 Rkiy 9 oluh@rthidma@dgiibhy Gtlbylnmol ) ,
deoxygenat e by _bubbling nitrogen gas through the suspension for at |east
15 mi nut @etataFy 10& mgibpaelip idtﬂ?i'liwmb‘ﬁé‘%epﬁ NH; imYle$His8 ny, 0.05 |
mol ), fi i V/ for nS under
a ni) t roggecr}llwerlt&%%%%?%F‘lﬁ&&o@%og@ggﬁgﬁé’nﬁx l}?@%&eg@)ﬁ o%%@gh%gris?u(%%ﬁ)di | ute
with EtOAc (70 15 nmL), wash with 20 nL aqueous saturated sodi um chl oride,
separate |l ayers and back- extract fhe ﬁqug?us | ayer with 40 nL Et OAc.
Conbi ne organic | ayers, dry over ,el flter directly onto a 10 g Sij(
cartridge Rr@: i Wol-B_vh-4raliced anetihana; S h_zanel > product
from ca?t rﬁd(gemgt\nﬁyﬁﬁi%I gi%%%é?éﬁ Plﬁ&alﬁrena k}b%ﬂ%@%%%]fy%gﬁﬁg?gﬁéﬁgne: 2 N
NH3- MeOH, respectively, then concentsetareidehe el uate in vacuo to 20 provide
yellow oil. Purify the oil on a 40 g silica cartridge with 100%

di chl oronethane for 5 mn s fplkowed by a gradient of 0 -> 5% MeOH in
di chl or onet hane over 35 20 91
Pool and concentrate cl ean actiens t

PCT/ US2006/ 006283 -111 mi nutes.
conpound as yellow crystals. LCVS (ES)

ford 288\, nmg (37% of the title
498 (MF1l). Exanple 173 5
2-[4-(7-Pyridin-4-yl-imdazo[ 1, 2-a] pyridin-

yl - phenyl) -

é)-phenyl ]-N-(3-trifluorometh
10 A.[4-(7-Pyridin-4-yl-imidazo[1,2a]pyridine-3-yl)-phenyl]-acetic acid tert-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,Cl,: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-Pyridin-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, 0.96 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 CH,Cl,: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 NH;-MeOH
25  and concentrate to dryness. LCMS (ES) m/z 330 (M+1).

C. N-(5-Methyl-thiazol-2-yl)-2-[4-(7-pyridin-4-yl-imidazo[ 1,2a]pyridine-3-yl)-phenyl]-

acetamide



acetamide NI NO N_NFF F Free base Method A, FormIll: Charge
7-pyridin-4-yl-imdazo[1, 2-a]pyridine (19.5 g, 100 mmol ), 2-(4-brono- 10
phenyl ) - NwO2otara9id7mor onet hyl - phenyl ) - acet am de (35. 8 g, PCOAS20610)6283

pot assi um acetate (49.0 g, 500 mml ), tetrabutylamoni um brom de (32.2 g,
100 mmol ) and NMP (250 L) into a 3L flask, at anbient tenperature. Flush
the flask with nitrogen and add pal l.agg.um acetate (1.1 g, 5 nol% and
tris-(2,4-di-t-butyl phenyl)phosphite (3.2 g, 5nml % were added. Flush the
flask with nitrogen and heat to 120 C for 2 hours. Allow 15 reaction to

SPET w th conead PR ALILE BRGAA Bt Mnted F-ob BN PRI RO LD 2
bring thé.3%gmehus 5|Iﬂy§'HHahd[ﬂ‘f-Blﬂ)MSU') wWiaHrieByits 70 P€, thbutsol t@tooambl ent

t enper at ure overni ght, ilter, wash with water, coII ct and dr under
vacuum aﬁeWI@mfedogf\fecﬁ%lgéﬂy rebygl vloy 8%1%\/&%& Pg! ﬁm&wfw@ﬁé §e%| ow

solid onssifki t I a

(65, 599 1 Rabiaag (Sa5F /A Braramri ¥ m AT g, R ELRIELE LD B o) Lt on
t hrough atisfec 30 dnisites glaogel temperatmme. W6 i ik 1(#284d ]aMll’MMaﬁléSlcrhg &x4de
(55.5%/2M 59 to afford 30 title conpound as a
yel | ow m{i‘l"?? S@PCB?}PN%&WY at r%’éfer%peﬁﬂfl%r gi]‘l%‘fﬁl esuliing @aigmound
(5 9) at sprbibdwithB0 B S8R tikidd Bt érﬂeﬁrefﬂrﬁ tHeQlocdHleti sBHEE SDist 1880 tHeQBlid P

anbi ent tenperature. Stir the yel | ow 25 suspension at anbi ent tenperature

for 30 nmi(d=andgainimeldVeOn, piifytasra 4 diliga yalmdg@rS mingiasanl 69 % EGHLCly o

2006/ 00140 BebutBisrotlebas MiBY RcIon il RBMEs fogt &hsturlt'

8. 2506, hhll dryBapbbdpsiatelitctions & phovidkl)75 nfg &K e titld kpmpdurabisch f12i) yelYovx'55( m
3H), 7.4( Preparation of Free base Form 1l polynmorph 5

Heat 2- [avower:;i«% %%)’Vlzlz‘?z%(%ﬂ [ 1, 2-a] pyri din-3-yl)-phenyl]-N-(3-
trifluoronethyl -phenyl)-acetam de Egarﬁplg)mgnd met hanol (5 L) to reflux to
give a

2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-[3-(piperazine-1-

carbonyl)-5-trifluoromethyl-phenyl]-acetamide

N
O-C- ;
R e P ee!
F [o} F
%

15
A. 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
Prepare according to procedures similar to example 219 (below). MS (ES), m/z
703 (M+1).
20

B. 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl] -N;[3—(piperazine—
1-carbonyl)-5-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 HCI 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 NHj3 in methanol. Concentrate this solution



solution. Add water (approx. 2 nmL) dropwi se until the cloud point is
reached. Continue to heat and stir the gummy solid until the solid

crystal | iwe2006@o0d71t he suspension to 10 anbi ent tenper aPUTASEM6006283 M N,
then filter and dry in a vacuumoven at 60 Cto afford 0.47 g of the form
Il polynmorph. np 202 C. Preparation of Free Base Form | polynorph 15 Heat
2-[4-(7-pyridin-4-yl-imdazo[ 1, 2-a] pynogi n- 3-yl ) -phenyl ] - N-(3-
trifluoronethyl -phenyl )-acet am de (190 g) and nmethanol (1530 nL) to 60 C
with stirringinab5L flask to give a solution. Add water (670 nL) slowy

ot 1 e QY ARy bl S1EE NS hmiB oADK AR R20 & Where

an oil begins to Al ow’ the ure‘yo cool to
anmbi ent Defyiproagive e yeltvsy sdsidue (¥.600 gt %/ hBr D kteps). NS ESY), /5 espevision of
crystals. Cool the suspension in an ice/water bath, filter, and dry in a
vacuum oven at 60 Cto afford 163 g of the form| pol ynorph. np 193 C
Succi nate Salt 25 Add
2-[4-(7-pyridin-4-yl-imdazo[1l, 2-a] pyridin-3-yl)-phenyl]-N(3-
triflloronet hyl - phenyl)-acetanide (4.5 g, 9.4 mol) to isopropyl alcohol
(120 m.) and heated to 80 Cto give a solution. D ssolve succinic acid
(.12 g, 9.4 mmol) in isopropyl alcohol (15 nL) by heating to 80 C.
Conmbi ne the two solutions and concentrate to a volunme of 70 nL to give a
suspensi on. Cool the suspension to O C, filter and dry to 30 afford 4.7 ¢
of the succinate salt as a yeIIOM/soIid Recrystallize 4.4 g of the crude

product from i sopropyl al cohol 8]6% te%qfford 3.66 g of a yellow solid.
1H NMR WO 2006/ 091671 PCT/ US2006/ 006 %’1 13 (300 MHz, DWMSO- d6) 5 2.40 (s,

4H) , 1B. 764{4(7-PihidinA-BAndd SB[ 1, malﬁﬁfd)m 38341)113116(113}1] NJ(B—,trlﬁa&ame 1)-8. 66
(m 3H), 10.56 (s, 1H), 12.12 (s, 2H). Mno-hydrochl oride Salt 5 ssol ve
2-[4- (7-pyridin-4-yl-inidazo[ 1, 2- a]Py¥rends- 3-yI ) - phenyl ] - N-(3-
trifluoronethyl-phenyl)-acetamde (4.5 g, 9.4moly in refluxing isopropyl
al cohol (80 nlL), then add 5N HO (1.88 nmL, 9.4znpol) in one portion. Cool
the mxture to 23 C and evaporate pff the solvent to afford a

non-crystalline solid. Sus d thi€ golid in wat (100 nm.) and heat with
stirring to 90 C, then allkow/ /co 0 23 C g r overnight. 10 Filter
t he suspension and dry to .75 ) mono- HC1 salt as a | i ght
orange solid. 1H NMVR (300 M-lz, DVBO- 0§ 8%, (s, 2H), 7.36-8.14 (m
12H), 8.34 (s, 1H), 8.74 (m 3H), 10.84 1H)

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-Phos (0.02 g, 0.04 mmol) and K5PO, (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:



Free base Method B anor phous: 15 Suspend

3-io0do-7-pyridin-4-yl-imdazo[1, 2-a]pyridine (0.39 g, 1.21 mmol), 2-[4-

(4, 4,5, 5-wetznavmidryl - [ PCT/US2006/006283

1, 3, 2] di oxabor ol an- 2-yl ) -phenyl ] -N-(3-trifluoronethyl-phenyl)- acetam de
(0.73 g, 1.80 nmmol ) and potassium carbonate (0.50 g, 3.63 mmol) in a
solution of dioxane (14 nL) and waterjo.7 nL). Deoxygenate the reaction
contents with nitrogen for 10 m nutes at roomtenperature. Add

trans-Di chl orobi s(tri phenyl phosphi ne) 20 palladium (I1) (22 ng, 0.03 nmol)
to t he reaction—Frt—a reftux—condenser—and—heat—the—react+on—to—165 C for
3 hours. |Cool| the reaction and dilute with ethyl acetate (z)g nt%} and
separate|the |l ayers. Extract tge aqug?%?nl ayer with Et OAc Y%Cﬁg?%’t . Pool
the organics, dry over MySO4 FAdMDNt 0 a Varian SCX cOHW:-(10 g)
prewashed wi tlh nethanol. Elute the colum w th dichl orongt haf®&/2) 1: 1
met hanol [di chl or onet hane and 25 nethanol (50 m. each). Elute the title
conpound| wizhh 22N4NFRL2dudrarmidint9q])ain)idazoCoradpiridat-8-yihe nﬁb??@g ';)]c
sol uti on|to drynesspmng! cNr@reiflogroagihydphsnyl)-asetarsidag 84 10 % tl al
gradi ent | ijp, It N-e3-byl-Bageisakezolizcn)-orangt @amer@yefiddd-phnut es to giv
title co Tplgund (0. 3%nfdarBHA-a] MEAES)-y1]igheh?l ) 4bdtakMisl) . ~ 30 Pﬂé’bél}/fe“q% h
foll ow ngaccording to procedures simftar (0 Exanpte 173 Free base Met hod
B: WD 2006/ 091671 PCT/ US2006/ 006283 -114 Physical Data Ex. Conmpound Nane
MS(ES) (mz) 174 2-{4-[7-(4-Methanesul fonyl -phenyl)-im dazo[ 1, 2-a] pyri di n-
550 (M+1l) 3-yl]-phenyl } -N-(3-trifluoronethyl-phenyl)-acetam de 175
N-(5-tert-Butyl-isoxazol-3-yl)-2-[4-(7-pyridin-4-yl- 452 (M)

i mdazo[1,2-a] yridin-3-yl) henyl ]E)@é;@m@@gie 176

N-(5-tert-Butyl - 2-net hyl - 2H pyrazol -3-yl)-2-[4-(7-pyridin- 465 (Mtl)

4-yl -3 mi dafofyae-3giuatpmedylphenyhehiA-{7-ayediarfi-deimidp[1,2a]pyridine-3-yl)-
N-(5-tert-Butyl-2-nethyl-2H pyrazol - 3- Ig-2-44-(7-thi azol - 471 (M+1)
2-yl-imdazo[ 1, 2-a] yridin-3-yl) KENIIeeRmidan ge 178
N-(5-tert-Butyl-[1,3,4]thiadi azol M-yl)-2-[4-(7-pyridin-4-yl- 469 (M)

i mdazo[ 1, 2-a] yridin-3- cetam de 17%

N-(5-tert-Butyl-[1, 3, 4]th\a YR 2- [ 4- ( hiazol -2-yl - 475 (M+l).

i mdazo[1,2-a]yridin-3-yl)- phenyl]-%

nol
e the

Pde =N

Suspend 3-iodo-7-pyridin-4-yl-imidazof1,2-a]pyridine (321 mg, 1 mmol), N-(4-

Cyano-3-trifluoromethyl-phenyl)-2-[4-(4,4,5,5-tetramethyl-[ 1,3,2]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 EtOAc (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 MgSO4,
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 NH3-MeOH, respectively, then concentrate the eluate in vacuo to

20  provide yellow 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



N-(5-tert-Butyl-[ 1,3,4]thiadiazol-2-yl)-2- { 4-[7-(4 180

nmet hanesul f onyl - phenyl ) -i m dazo[ 1, 2-a] pyridin-3-yl]- 547 (Mtl) phenyl }

- acet am dw0D28d6/@1474- (7- Pyridi n-4-yl -i m dazo[ 1, 2- a] pyr i dipaT8rsgéopropdzenyl | - N-
474 (MF1l) (4-trifluoromethyl-pyridin-2-yl)-acetam de 182

2-{4-[7-(4- Met hanesul fonyl - phenyl ) -i m dazo[ 1, 2-a] pyri di n- 551 (M+l) 3-yl]
henyl }-N-(4-trifluoronethyl-pyridin-2iyl-)-acetam de 183

2-{4-[7-(6-Met hyl -pyridin-3-yl)-imdazo[1l, 2-a] pyridin-3- 487 (M:1l) vyl]-
henyl }-N-(3-trifluoronethyl- henyl)-acetam de 184

oo 8T e Tidor B el ead AL AR QIS a8 I 6t 87685 of RE o) V1T

henyl } - N- ri‘fluorone acet ani
2-[4-(7-EMﬁpdhﬂ¢@1&Howm1ﬂﬁﬂQHIH&S@Eﬁmn&dwﬂfﬁhmb) phenyl]-N- 473 (M+l)
(3-trifluoronethyl-phenyl)-acetam de 2- {
2-FIuoro-4-[7-(2-nethy|-pyridin-4-y|)-inidazo[ 1,2 186
a]pyridin-3-y|]-phenyl}-N—(S-triflgﬁﬁg I-phenyl) 505 (M+1l) acetam de
187 2-[2-Fluoro-4-(7-pyridin-4-y|-|nld 1,2-a]pyridin-3-yl)- 491 (M+l)
henyl } - N-(B¢1-Pydidiner y)ln?mhitigdo{phenjl]yyrl)dﬂa@@ﬂ)aphaﬂ@l]211883—trifluoromethyl~phenyl)—
2-[2-Fluoro-4-(7-pyridin-2- yI-|n1dazo hé-a]pyridin-S-yI)- 491 (Mr1)
phenyl]-N-(3-trifl uoronethyl - phenyW?EQE t am de
N-(4-Chloro-3-trifluoronethyl-phesyl)-2-{ 4-[7-(4 189

pyri din-3-yl]- 584 phenyl

met hanesul f onyl - phenyl)-inidazo o
}-acetam de 190 N-(4-Chlor ifNu -phenyl ) -2-[4-(7-pyridin-4-yl-
507 inidazo[1l, 2-a]yridin- I) eny

retd

acetham de 191
2-[2-Chloro-4-(7-pyridin-4-yl-imdazo[ 1, 2-a] pyi din-3-yl)- 507
phenyl ]-N-(3-trifluoromethyl-phenyl)- acetam:F
N-(5-tert-Butyl-isoxazol -3-yl)-2-[2-chloro-4-(7-pytidin-4- 486

yl -1 m dazo[ 1, 2- @l]?/ r| di n- 3- ylf2 henyl ] - acet am de WO 2006/ 091671
PCT/ US2068£08 hodﬂ@@fgsﬂ [ 2- Chl or 0- 4- (7-pyri din-4-yl -im dazo[

phenyt |- N- (4 TEF U Ghet st pysevell - SIyiing (1 3y 40 mamoD. 2-0-bromo-
N- (216 uphfm-yﬁ-]v-r(ii-ftﬂ1ﬂ00510n‘}et}i)&—lph@’f}e)ilade)a-rﬁde {348 é,71-(104nm01), potassium 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
palladium 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, collect and dry under vacuum at 60 °C to afford 35.78 g of 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 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  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-



194 net hanesul f onyl - phenyl ) -i m dazo[ 1, 2-a] pyridin-3-yl]- 568 (Mtl) phenyl
}-acetam de 195 N-(5-tert-Butyl-isoxazol-3-yl)-2-{4-[7-(4-nethanesul fonyl -
529 (M+l)wopb@mplg71i m dazo[ 1, 2-a]yridi n-3-yl]- henyl } - aeperarseae/006283
N-(5-tert-Butyl-isoxazol-3-yl)-2-{ 2-fluoro-4-[7-(4 196

met hanesul f onyl - phenyl ) -i m dazo[ 1, 2-a] pyridin-3-yl]- 547 (Mtl) phenyl }
-acetam de 197 -112-
N-(5-tert-Butyl-isoxazol-3-yl)-2-[2-fluoro-4-(7-pyridin-4-yl- 470 (Mtl)

i mdazo[1, 2-a]yridin-3-yl)- phenyl]-acetam de 198

' dazol S9RI U Mith PSRy BrblT Y s 50 Rt o, ST Sl
N- (5- terllﬂguf?g(dl e;z5gl( 331;1 )hTeng{ ?Hglgjggwe(zogyrl din-2-yl- 470 (M)

i m dazo[ yri icet am
2-[2-Fluoro-4-(7- pyr|d|n 4 yl -im dazo[ 1, 2-a] pyridin-3-yl)- 492 (Mtl)

henyl ]-N-(4-trifl hyl - . yridin-2-yl)- de 201
D2 H wor o- 4- (7-pyr1 o rrsbgpdat e bt sbef SRRy ) - 466 (W)
pheny?] -N-(4-iso ro ridin-2-yl)-acetam de 202

2-[ 2- Fl uor o- 4 Heat A pw:l%n;fl -Virimideeo]. 2-aamaldpy P ndl-pheayiy=3492 (Mr1)
henyl t 3P

Phe ol 1 Sidsbibb BEATH BRI ES By b RS L SHLSo roft AR ol car
Data Conrplationl Ndmawl((ﬁﬁ»)ox .(@nthE) drobdwise-uinet theBltiujdl polnstds( gezohed3-Gdntinde {
4-[7-(4-eth | f

.m[da§0[ rirg an@@f%ﬂdﬁ%ﬁ 51?/]8%1%@}1% t%? g%‘%%%fﬁﬁﬁ%%ec%ol%ﬂﬁp@sﬁio

2 [ 296 RRmkm Zarr&%éfdtﬁlﬂerbvér ¥4 wlifl1B8Z@tdr and dry in a vacuum oven at 60 °C to afford
2-a] pyridin-3-yl)-phenyl |-N-(C4-trifluororethyl- pyridin-2-yl)-acetande

V\D 2006/ Ogaraf thehivrus2 pobmogp 88 2021€. | F F

Preparation of Free Base Form I polymorph
15

Heat 2-[4-(7-pyridin-4-yl-imidazo[ 1,2-a]pyridin-3-yl)-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 dry in

a vacuum oven at 60 °C to afford 163 g of the form I polymorph. mp 193 °C.

Succinate Salt

25 Add 2-[4-(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 isopropyl alcohol (40 mL) to afford 3.66 g of a yellow solid. 1H-NMR



N NF NN O Suspend

2-[2-nitro-4-(7-pyridin-4-yl-imdazo[1, 2-a] pyridin-3-yl)-phenyl]-N-(4-
trifl uor owethgdooperi di n-2-yl)-acetam de (0.18 g, 0.35 nroir)usasnd/oeéza®ni um
formate (0.11 g, 1.82 mmol) in anhydrous nethanol (5 nL) and bubble
nitrogen through the 5 solution for 5 mnutes. Under a positive stream of
nitrogen, add 10 % Pd-on carbon (0.Q333.0.03 nmol) to the solution and stir
the reaction at anbient tenperature for 18 hours. Filter the reaction
contents through a pad of Celite(r) and wash the pad with nethanol (40

us) ng & Gronate DO 5eL 28 e o B Rt ol e bR N (o G2  he.

titl d . ES), mz 489 (M1l). EX | e 205
1L SO 48 P08 095, BRI, 20ED). oz 469 () Scaml

| - met hyl - et hyl ) - phenyl]-2-[2-fluoro-4-(7-pyridin-4-yl- imdazo [

1, 2-a] pyridin-3-yl)-phenyl]-acetamide NN N_\ N15 F o A (1-{

3-[ 2- (4- Brono- 2- f | uor o- phenyl )2 €8t}9's§1ﬁ‘%6‘]d-ei§ﬁl§nyl

}-1-ngthyl -et 'IMLQoNé@I—P@{ﬁ iy itigh da Bt Y b fslag 3 -N-(3-
(4-brono-2-fl uor o-{)heny )ﬁyar%:eti Syalcildaz( ?.’49]%?1 g{.%?mwﬁi]\rﬂeﬁ mL

amy| ene- $tipirpingthal-phdnyhedcotamidn tF. A d P fipchobxip befhzong isepwpgl dyahoa(d (0. 95 g,

1 13- (ar Aonyen AR SRS LY #yhE% i ap prtien ng PRI RO g, 7. 67

1-[ 3- (di methy
nol ) andné evapokdie offeisd Vg (ARG aS@Inlbrl RA11iAd sdIRD Mushe M @IsabHa & wafer 15

m nut es. Addmil-(& am no- Ehenyl )-1-methyl -ethyl]-carbamc acid tert-butyl
ester andl@ mL) apd hag wishstirang 990, o thenalipertatcapleo 28) (CQLand stisgvemight-wi t h 20

mL hch | nd dilute
aquegdt)Js 5?@;(1?%%?%?%&%2%3%&”? E%%@F??SL% ﬁtﬁgmﬁﬁ%sﬁgﬁ@gﬁ 18%‘?\10ent rate
to give aold.i tHNMRABOOVIEZ.)TNVIOOIEF B 3KIT(s UB) 0B 006283, 12H)1 B.3uqamH)Puri fy
the foamon a 120 silica cartridge with 100% CH2C12 for 5 m nutes
f ol | owed SpA# (an,@ifﬁd?(b%& (solHD- 10% Et OAc in CH2C12 over 40 ninutes.
Concentrate and dry clean fractions to provide 2.11 g (71% of the title
conpound as a brittle white foam

Free base Method B amorphous:

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-trifluoromethyl-phenyl)-
acetamide (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). 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 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 MgSO, 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 NHz/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:



LCVB (ES) Tn/z 463/465 (M 1).

5 B.

[1-(3-{2-[2-Fluoro-4-(7-pyridin-4-yl-imdazo[ 1, 2-a] pyridin-3-yl)-phenyl]-

acet yl amwoRo@monyth ) -
wi th coupling nmethods as described in exanple 219 (below) wth

1- net hyl

3-[2-(4-brol no-2-fluoro-phenyl)-acetyl am no] - phenyl

}- 1- et hyl
7-pyridin-4-yl-imdazo[1, 2a] pyridine (0.195 g,

-ethyl) -

carbam c acid 10 ters-butyl ester

1-{

(0.465 g, 1 mmol)
1 nmmol) to give 450 ng (77%

-ethyl]-carbam c acid tert Powtuskoesv@s3 Pr epar e

and

of the title conpound as a yeI I | ow green foam after flash colum
chr omat ography—HEMS(ES)—fnfz580—(Mri)-
N-[3-(1- Am jgQ- | - et hyl - et hyl en 2-f1 uor o- 4- ( 7- pyf 4i ni dazo
[1F 2- ( 15| a] @%i di n-3¥yl ) - p%ealylof5 5%’8{"%?2&\%@ °Di ssol ve E 1P%/: %
2-[2-fluero-4-(7-lpyridin-4-yl-imdazo[ 1 2a]lpyridin-3- yl ) - (m/z)
phenyl | - acetighani|Ad¥=[FHéAethaneswierr-phen i imidazal barleyrdin-g Sﬁj’é bypyl ester
(450 ng, | 0. 77 nrol 3-yllrmheny-Mi(biétheramethyl-phenydt asetapnde)i Ve 1Ylear yel | ow
sol ution| Adgs58 rL Nf(54t-BGkyldsaxaasie3-sDIa4-Grpyaitin-dtyly  at ﬁg rrrerat ure
1- I2 rdmu_r $. Renove vol amidags[ﬁqa]ggmﬁacym)qmen}ﬂ%g%tmﬁe t he |cf {Ff} f |1 gw
solid wth Ns@(t— cRaBikty] %th}@%@ﬁﬁ%é@tﬁ 4-GLpRBs |and purl Ty Dy
I 'hgf] hgg_hg L%Z %r‘cp Y4 9D a4 9284 ﬁfcﬁn @aﬁ; h&gm-éz&e dido: 5 | CHROL2: )VE?;, -
) tfo et u J
(84% of |thd™itl|e 9 ouﬁgmf e ?E%H P W"fp WH %ﬁg@ S%7ymM+nBc (M+1) .
55 D, e azo 2- a] pheny acetarm e
N-[ 3- (1- Di mef7Byl aht ﬁoteﬂ By 3 iyt Z%ﬁeﬂ?ﬂzﬂ“zg[wnld%éry& 446 evayny di n- 4-yl
- imdazo[ 1, 2-4d] pydmidagold.2-gipyrid ﬁwl)whﬁaylana%ﬁwm Di sgal ve
N-[ 3- (1- am ngol - met-HitereButyl-) L pAlhindipzal-1-2D 2 otTothipzol2 i g
4-yl -imdazo[ 1, 2d] pyr |1nh|1daze[-1y2 dlpphdmyi-yhabendirackaniti®s ny, g% rrzwtl ) in 3
nmL absoliute ethgnol N-gdersBdiyisn,ad@hatazeldg)my{4-27-84 m"rrl ) and
par af or mgl del¥fde |( 12RtH3Resilonyl-ph3n Mrh)dadsd B4 JpkrifRgE UBME (MR} rlogen
1;02315 rr} nutes at| room tenperatsiefyl}- a%gggnﬁ@@lu um cyanobor okydri de (9Q ng,
: mo [ | 91671
FCT) USD00b! J0a2ad Wg%dﬁl‘ 5 Q%MO i%{f‘l n) I rg’g{ [ OA74rMtUY & wi th
10 mL 1 N agueous |h |u1| at—r-oom
t enper at ure 183r 1 %[334 et % 5@11?@3’% d(%o %‘ﬂl@’n “|whs h(M+N) dqueous
NaOH, extract twi PRgpybiogN P‘PI‘.OHWEhY 'E’YHW JHAE (‘nnhi ng
organi c l|ayers, dr%r{éx[&(‘s%@h)ﬂl @ﬁtﬁlﬂtéﬂé}am@aﬂél@cﬁ]@/ﬂﬁbﬂﬁ yehg m
Purify 5|the fil m orylkphestybr)-@Hrifretonstlzdiphasylrgeetamidam tih ﬁ and
93: 7 CH2(12:13N NH32-{MDH2-ddethYlusymidin-ComEemnitinad] &, 2aplyrittiy-3pyr 38’; Eﬁg } ns to
provide 131 ng (67%ylpbhdnye)}-NiBeifluoromethyl-phenyl)-acetamide
185 2-[4-(7-Pyridin-2-yl-imidazo[1,2-a]pyridin-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 alpyridin-3-yl]-phenyl }-N-(3-trifluoromethyl-phenyl)- | 505 (M+1)
acetamide
187 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazof 1,2-a]pyridin-3-yl)- 491 (M+1)
phenyl]-N-(3-trifluoromethyl-phenyl)-acetamide
188 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[ 1,2-a]pyridin-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-a]pyridin-3-yl}- 584
phenyl }-acetamide
190  N-(4-Chloro-3-trifluoromethyl-phenyl)-2-[4-(7-pyridin-4-yl- 507
imidazo[1,2-a]pyridin-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-yl)-2-[2-chloro-4-(7-pyridin-4- 436
yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide




conmpound as a yellow foam LCM5 (ES) mz 508 (Mtl).
N-(5-tert-butyl-isoxazol
-yl) - phenyb]200q0m90q7i1 onam de
3-(3-Brono-phenyl)-N-(5-tert-butyl-isoxazol
sol ution of 3-(3-brono-phenyl)-propionic acid (1.930 g,
15 3-am no-5-tert-butylisoxazole (1.208-g, 9.27 mmol,
tenperature for
4- (4, 6-di met hoxy-1, 3,5-tri azi n-2-yl)-4-nmet hyl nor pho-

nm.) at

room

-3-yl)-3-[3-(7-thiazol

"NJ\V N\ N~-~O OA

10 m nutes. Add

8. 43 mol ,
1.1 eq.)

Exanmpl e 206 10
-2-yl-imdazo[ 1, 2-a] pyridin-3
PCT/US2006/006283
-3-yl)-propionamde Stir a

1.0 eq.
in THE (30

i nium chl ori de

(DMIMWM  2.56 ¢, 1. 1 eq ) and N-rrethyl rmrpholine (0 1 m_) to the mxture.
Stir the i’eaCL|U| IUUIIL LUI I hUuID
concentrdte 98 \ai %(A ll1 i %W lt ur aoed adueous
sat ur at ed—sodi_um rhiP ‘?Tiy 5 ’)(ﬁtYl S Ep)- Y—dry fillter and
concentrdte. Purilfy thé- E@ﬁﬁémmfﬁl%@neml Elii@rélll)"%y{r §71(4-ca del fiash
chr omat ogr apll% enpl vythagesifohylarmeny-aitazeld F-alpyiidin-3ryd5 g 5¢3(0¥61) nnol
429 of tlhe titld amide as a whplieeyBedcedmits (ES), mlz 351, 353 (M+1). B.
N-(5-tert- bulyl - i|spxRERl-BatyHshxaol-3-y()72{ Bi[aZaim&hyesulfidriag og %9 av[ﬂ)py ridin-3
-yl) - 25 |phenyl ] - prdhenaniddeo[T2-Apsdiki3i AN-pBényl }-acetamide
3-(3-br A A o S -fsaf)tazm @I{ ubkd 277 Q! ;glcm de (l Egg 0
3.1 WO 2006/ 091671 E%ﬁy%% Lepyé ac&tf; Q1P%§8 3323 pot Q\/Isu um
acetate (0912 0—eq f op....
f er r ocend] dilofl or]c\)IpQFtF’&H%‘ﬁ}‘h IE‘PXl 4y 3 u%‘%FffﬁT‘pﬁ)'é‘ n yge(m@uen He
reaction |_mxtured __st jimidazgl,2- WFQWQTYQTPhﬁﬁYI&‘aPﬁPmm@nm 16_hours.__ gnd cool
to room tenpegat re(Z-Fine-2ieiusyemehephenybel-H-§7-pyieditr4nilt|h 452 .3 €d
aqueous 9gat ur at ed sodiiomdazhllei-phperi8intPyBephehyl]-apetamedeer  (Ax30 M) ary,
filter and cegcenNr@terttRutplriswiadel-3-yB®R-R-hom-b(bpmridisal-ylg. @ ollve a
pﬁrti ogd(o 370 g,| 0. 93nfiumb|1,2apyfidin)3-9f)-pHegy3akétadmide di oxafl @\%’ }71_), I
then a -[2-ihrRefd-447. xsa Jiﬂléﬂ?lzi%laa ab-Ayyddhnef-g. 260 g, 093 nmol ,
1.0 eq.), R h&%}? akeasAkHb oA A pMidth 05D 2BAmide | 492 o) e
aurlpnely_ 1 T T T 0 -
t he react|io xtiu 2 B h;{}ﬁ féoalﬂ% hﬁlpézo[l aggﬁlfh? 3091) 466 (M+1)
-1sopropyl-p yr1d1n 2-y1)- Soetamide |
202 2-[2- Fluoro 4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)- 492 (M+1)
phenyl]-N-(4-trifluoromethyl-pyridin-2-yl)-acetamide
Example 203
Prepare the following according to procedures similar to Example 126:
Physical Data
Compound Name MS(ES),
(m/z)
N-(5-tert-Butyl-i 1-3-y1)-3-{4-[7-(4-meth Ifonyl-phenyl)-
(5-tert-Butyl-isoxazol-3-yl)-3-{4-[7-(4-methanesulfonyl-phenyl) 543 (M+1)
imidazo{1,2-a]pyridin-3-yl]-phenyl }-propionamide
5

Example 204

2-[2-Amino-4-(7-pyridin-4-yl-imidazo[ 1,2-a]pyridin-3-yl)-phenyl]-N-(4-trifluoromethyl-

pyridin-2-yl)-acetamide



10 16 hours. The mxture is purified on a 5 g SCX colum (Varian) as in
Exanpl e 173. Concentrate the SCX eluates and purify via silica gel flash
chr omat ogwephys/esé7mg a 0- 4% net hanol / di chl or omet hane gratitseaosioas28uppl y
0.168 g (0.36 nmol, 40% of the title conpound as a slightly yellow solid.
MS (ES), in/fz 472 (M+l). 15 Prepare the foll ow ng according to procedures
simlar to Exanple 206: Physical Datajjdgx. Conpound Nanme MS(ES) (mz) 207
N-(5-tert-butyl-isoxazol-3-yl)-3-[3-(7-pyridin-4-yl-imdazo[1, 2- 466 (M+l)
a] yridin-3-yl)-phenyl]- ro ionam de 208
N-(4-tert-butyl-6-nmethyl-pyridin-2-yl)-2-[4-(7-pyridin-4-yl- 476 (Mtl)

i mdazo[1, 2-a]yridin-3-yl)he -fdcetam de Ex | e 209
N-(5-tert-Butyl-isoxazol - 8:yl)y=%- (4 N
[ 4- (2- di et hyl am no- et hanesul T onyl) - phé - N

F
zo[ 1, 2-a]pyridin-3-yl
}-phenyl)-acetamide ON 111 J O N/ 20N Nv-A/
[ 2- (4- Bronp- benzenesul fonyl ) -ethyl]-carbam coacid tert-butyl ester Suspend

(4- Bromobenzenesul f | ).-acetonitrile (10,41 40..02 1), i and
Cool ed Lo 0 CuaHIada Hbp dne- gt ol 4B e Tralbgiien 110 Wer b 120
mol ) t%ﬂtﬁ’kﬁoﬁ%@ﬁﬁ?ﬁcﬁﬂ-ﬂ‘gg—%&téﬁi&|(b.q 038 n$hOWa¥d Weh{Bnk@n 88TRIRNt

tenmperature. The next WO 2006/ 091671 PCT/ US2006/ 006283 -120 day, quench

t he react®.dhgwl .8k mang) ovandgdious oetlohoh@tthbhaid biubbid nitsbgergthsmighgheceases.

Conceptrate..the reaction dryness and add.nore and bring to
Foriux 1 aPoab fos R chieF SPRSE T AR, SR IR BN 220l ve i n
di chl or on@0d.a00€3 anebl eotth@sdlutior dddl stir bheHehct{od aahbnbiempelalee f6:E8 aci di c
aqueous extracts basic using 50% NaOH 5 and Na2CO3. Treat the aqueous

sol ut i on h@pish Filtes theveaqtinmeomentsthepugh 2 ped of belipe andyash kepadwith g, 50. 00
mol ) for f cl i ' ' Ia?esg - - t he
I ayez s anc r%‘gg%ﬂr@éi' Lk?ﬁg%ggﬁégﬁesgo\h/\lﬁ %ﬁ%ﬁ%ﬁngdrhg%?{qgﬁgh §1ﬁ§§ﬁgglg§§ani C
ext ract s wingh guaiedws (S22t 5 V0 dnelvaholim dithlorantkehand ity yidethe MylB©4mpound

10 (0.03 g, 0.05 mmol). MS(ES), m/z 489 (M-+1).

Example 205
N-[3-(1-Dimethylamino-1-methyl-ethyl)-phenyl]-2-[2-fluoro-4-(7-pyridin-4-yl-
imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide

/
/N N\
— N
F e}

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 mlL.
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-phenyl)-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 NaHCOs3, 1 N NaHSOy,, and dilute aqueous

25  saturated sodium chloride, then dry over MgSO, and concentrate to give a brittle tan



filter and concentrate to yield a crude oil. Chromatograph on silica
utilizing (0->5->8 % 10 ) ethyl acetate in dichloronmethane to afford the
titl e compounab/©46720 g, 11.53 nmol). MS(ES), m z 307/ 30eT(Uskd6n6283%
t-butyl). B.

{2-[4-(4,4,5,5-Tetranet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl ) - benzenesul f onyl ] - et hyl
}- carbamc acid tert-butyl ester 15_Ysp a procedure simlar to Preparation
84B, where [2-(4-bronmp- benzenesul fonyl)-ethyl]-carbamc acid tert-butyl
ester (4.10 g, 11.25 nmmol) is converted to the boronate ester (3.03 g,

7.36 mol 3'11’1’1 NP&lEtﬁ)the fgaz 352? }%é\% %1&1% Fi!'x%rii%eggl; }qOWQ %I—} (t%r{j rr_liggtﬁ

7-[4-(2- ,am fo- et Ranesul f ony
} - phenyl IolNyweZlQ)y(EBgl’a@iéﬁtdﬂﬂ-}' lG%EXYAZ:Qh(B—IﬂQ o\R€ 80 &ﬁhlﬁtes CDUIﬁ)Jeﬁtrate and

N-(5-tert-Butyl -i soxazol 7-chl oro-imdazo[ 1, 2-a ridin-3-yl)-
phfanyl] é&eg a%lﬁ @5@38 éuzroglde@ Hig Emﬂf( yof tlep tgtmclm%mé asa@nﬁé%%ﬁ%i%m-- o

[1, 3, 2] dllgi?g ngzenesul fonyl]-ethyl }-carbamc acid tert-butyl
ester (O §SE 826%5; us?’ng procedure simlar to Exanple 115. Treat

the cfude extracts to SCX 25 ion exchange chr orrat ography during which tine

2N T § -G oAt Do Ao Wbkl HRWBRor G VDB | Evaporat e i n
vacuo t 0 ,pLom| 5}%%]{% %/1'711%@@191 %@1](&3?&119 acid 1 téﬁbut?f@tér- MS(ES), niz 616
(MF1). 30 DI N-( But yl - i soxazol - 3-y ) (4

7 [ 4- (2- di et hyl ami rli’mepardmﬁbsqmﬂmgyh thpdseasejoribediimexeafiple 21 A1hsjaw )avith 3- yI
h | 2006/ 091 P 06/ 2 moi
Ty e A o R s %&@ A

yl } - penydr-bhty( 5s,‘tér€(0'f469lgtyhnhc$l§mﬂc2¢i Bdnkg- yﬁﬁﬁﬁaaiﬂ[ﬂ@al 1i@iheqo.195 881 mol )
with acetic acid (1 nmet hano 20 nL) and acetal ehyde (0.152 g, 3.45
nmol ) at THeD émtgwetﬂéf%@g £a7[7l%)eofdh%ﬂe ﬁ?rppwéraswe o0-gipeuicas afiggfadodi um

3 Rours. (Lo Bk L oS BRI GE00d | n et hanol 2‘33‘“ ete
di chl or onet hane and | oad onto an SCX col umm. V\ash t he colum wth
armon a. o %&E@l&éﬁm sé.qﬂ?ﬂig%wilzg Loty i/le T AR
Clil()cgl(a:rglrmlg}tz}%%% A ¥Ry MRetabdide conpound (21.0 MS(ES), mz 614 (M+l).
Dissolve [1-(3-{2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2a]pyridin-3-yl)-
phenyl]-acetylamino }-phenyl)-1-methyl-ethyl]-carbamic acid tert-butyl ester (450 mg,
0.77 mmol) in 2 mL dioxane and 1 mL water to give a clear yellow solution. Add 8 mL
of 4N HCl-dioxane solution and stir at room temperature 1-2 hours. Remove volatiles in
20  vacuo and free base the crusty yellow solid with a 10 g SCX cartridge. Concentrate SCX
eluates and purify by flash chromatography on a 40 g silica cartridge with 95:5
CH,Cl,:MeOH, then 95:5 CH,Cl,:2N NH;3-MeOH. Concentrate pure fractions to yield

313 mg (84%) of the title compound as a pale yellow foam. LCMS (ES) m/z 480 (M+1).

25  D. N-[3-(1-Dimethylamino-1-methyl-ethyl)-phenyl]-2-[2-fluoro-4-(7-pyridin-4-yl-
imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide
Dissolve N-[3-(1-amino-1-methyl-ethyl)-phenyl]-2-[2-fluoro-4-(7-pyridin-
4-yl-imidazo[1,2a]pyridin-3-yl)-phenyl]-acetamide (185 mg, 0.385 mmol) in 3 mL
absolute ethanol, add sodium acetate (190 mg, 2.31 mmol) and paraformaldehyde (129
30 mg, 1.43 mmol) and stir together under nitrogen for 15 minutes at room temperature.

Add sodium cyanoborohydride (90 mg, 1.43 mmol) and stir under nitrogen for 16 hours



3-{ 4-[7-(4-Methanesul fonyl -phenyl)-im dazo[ 1,2-a]pyridin-3-yl]- phenyl }
-N-(3- trifluoronethyl-phenyl)-propi onam de N OHF NF oo , F1
Conbi ne 3w2e§6i9(er1 met hanesul f onyl - phenyl ) -i nmi dazo[ 1, 2- appyuszaicno@sy | ]
phenyl }-propionic acid (132 ng, 0.314 mmol, 1.0 equiv) w th anhydrous

di chl oronet hane (6.0 nlL) in the presence of a catal ytic anmount of DMF (20
L). Add 2.0 Moxalyl chloride in dichlgaronethane (235 L, 1.5 equiv) via
syringe over 30 seconds then stir for 18 hours at roomtenperature.
Concentrate the reaction to dryness 20 under reduced pressure usi ng a

rotary e r a 0 | e
anhydroués(ﬂg?%nﬁ%ﬂ% emHtr%ane ?]f?tag% §‘|qu13 “?hel(grrng“s%ﬁga 43 n(if%l %herrg 0. 218
mol , O. Ble@rqyull‘vb))v soBrtiohiaf Fdoad &rquefathre f@hﬁﬁﬂﬁm%%djﬁﬁlhd-soldtlcéﬁo@@LS 2.0
equi v) and ridine (235 L, 90 mol equi v) and allow to stir at

room tenﬁétrhalt PEUFOYH @}Eéﬁ%‘x s With %nﬂeﬁ%@?%rp r@i“%@%@@eﬂ’@nf% SCX resin
(10 g), Fﬁ%&rg:ﬁhé’f grsvﬁrk%vgf IQJ%'S 0/, AN LB G erail® é?i@@?&lyellg\pqﬁ Ierﬁ&ammm a

i n nmet hano entr te t 311 ¢ ammoni a acti‘on to ryne under
reducked therfdssar eraisiy chromatodraphyusvap dmamahick Siskjaad O3 17HeH@EgNWEH-0 HPLC

(V1) | eiSH8er oeogomentiasho dnoossAuctonss b vé’%gf@ TRl Yo e

accor di ngorhpo‘ﬁrd%%qrens@féarﬁli@r/rst@s&wmge(ﬁw) . Physical Data Conpound
Nane MS(ES), (ral/z)

N-(5-tert-butyl - 2H—pyrazo| 3-yl)-3-{4-[7-(4-net hanesul fonyl - 542 (M1)

phenyl)-im dazo[ 1, 2-a] yridin-3- yI]%5 @ bé ro i onam de
N-(5-tert-butyl-2-nethyl-2H pyrazo TRRIY { 4-[7-(4 212

met hemes uNf(eny-bptye ik hzol-3i-dR2 4B X7 2hiatd1ya- KinfidSzof | D-appeiamh-B=y1 Hpkeryli 1)
pr opi onam de 213

3-{4-[7- (4- met hanesul f onyl - pheny| RPRIPBRHRGEL, 2- a] pyri di n-3- 564 (M+1)

<N\/ N =N
P
]I;II/N\O

A. 3-(3-Bromo-phenyl)-N-(5-tert-butyl-isoxazol-3-yl)-propionamide
Stir a solution 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 mmol, 42%) of the title amide as a white solid. MS (ES), m/z 351, 353 (M+1).

B. N-(5-tert-butyl-isoxazol-3-yl)-3-[3-(7-thiazol-2-yl-imidazo[1,2-a]pyridin-3-yl)-
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 eq.) in DMSO (10 mL), add bis (pinacolato)diboron (0.794 g, 3.1



yl]- henyl}-N-(4-trifluoronethyl- henyl)- ro ionam de 214

3-{3-[7-(4-net hanesul f onyl - phenyl ) -1 m dazo[ 1, 2-a] pyri di n-3- 564 (M1l)

yl ] - phenywp-2bbg(@1d7ni f | uor onet hyl - phenyl ) - propi onam de PCT/US2006/006283
N-(5-tert-butyl-2-p-tolyl-2H pyrazol-3-yl)-3-{ 4-[7-(4 215

met hanesul f onyl - phenyl ) -i m dazo[ 1, 2- a] pyri di n-3-yl ] -phenyl }- 632 (M+1)

propi onam de 5 Exanple 216 2-[4-(7-Pyrg.din-4-yl-imdazo |

1, 2-a] pyridin-3-yl)-phenyl]-N(3-trifluoronethyl-phenyl)- thioacetam de N
FFF N ~ NNa s Add Lawesson's reagent (0.246 g, 0.61 mmol, 1.2 eq.) to

S o ot Lh e oot feeld WY & L s e AT D1 Shisiabenvighoselipode (0. 240

g, 0.51 mmkencldiChReo nhdﬂuﬁe(m(momg @M%ﬁ@éﬂﬁyg&a& tHb Yeac I t he

reaction m xture at C overnight. Cool the m xture down to room
t enper at mixguenetir ur@adm(tmgcn a 803?0 fan alm;g dBlhetifs; ynd3@XI tearopmi tdgzeer(aslrgr am

trid 1) i th net |t

o ur ¢ DBt it ot DR Bl oy d Safob sl RSt e ©

Concent regx@otnm)sanaqwéﬂ R30 my&ﬁgqlﬁé}%ﬂdraaﬁée&l&aﬂé% dvdedi ¥® o 3f ¥ Bkdvpyv  f oam
(0.078 g, 31 %N. ? in/z Exampl e 217 WO 2006/ 091671

PCT/ uszo@érdodmggve a IDQKBION-(O B 093 mnméz hares Wi therpplid phéinyene hindazo |
1, 2 a] py{hﬁg Rfi%t%\uno—bﬁ{ﬁ% 1- b—yl—%mgdrﬁo[tl fi-L]l—f)Jﬁ“{cﬁrrlga (tO%O g[,) B%-'Xm)lol?f: .Ste%m de N-
N [ 4- (7- thlion@aibiond@z0lulioR (MY WihId) and3eichBistogpteylphdsphimeypallbdiuar @yet hyl - phe
wh)- s ?0(?(()35'[4??111135] %). Deoxygenate the reaction mixture with nitrogen and stir at 80 °C for
10 16 hours. The mixture is purified on a 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 Name MS(ES)
(m/z)

207 | N-(5-tert-butyl-isoxazol-3-yl)-3-[3-(7-pyridin-4-yl-imidazo[1,2-
a]pyridin-3-yl)-phenyl]-propionamide

208 N-(4-tert-butyl-6-methyl-pyridin-2-y1)-2-[4-(7-pyridin-4-yi-
imidazol[1,2-a]pyridin-3-yl)-phenyl]-acetamide

466 (M+1)

476 (M+1)

Example 209
N-(5-tert-Butyl-isoxazol-3-yl)-2-(4-{7-[4-(2-diethylamino-ethanesulfonyl)-phenyl}-
imidazo[1,2-a]pyridin-3-yl }-phenyl)-acetamide

20 N
A. [2-(4-Bromo-benzenesulfonyl)-ethyl]-carbamic acid tert-butyl ester
Suspend (4-Bromobenzenesulfonyl)-acetonitrile (10.41 g, 40.02 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 temperature. The next



In a 40 nL septum capped vial purged with N2, add 4-(7-chloro-imdazo[1, 2-
al pyridin-3-yl)-benzylam ne (125 ng, 0.48 mml), magnetic stir bar, CH2C12
(6 nm.), woaboddes7™wial in an ice bath and slowy add 1 mrCT(USRRGE@IR28®1 ut i on
of mtrifluoronethyl- phenylacetyl chloride, 0.48 mml ). Add isopropyl
ethyl amne (0.8 nL) with THE (2 10 nL). Renove the vial fromthe ice bath
and heat to 40 C for 6 hours. Add a tnage of MOH and evaporate the

sol vents under vacuum and take up the oil into a mniml anmunt of CH2C12
and chromat ograph using Si02 eluting with a gradient of 0.5 %to 5% of 2 M

oven at 38U b8 FealBbR 0 5T Gy bR8! RkBaby R B boddsn,” WD) s
B. N-{4- [Conehtivhi thanestbh endidyn@sany hdd instiazdhilol 2ma opivik itlioiud £yt 3 - benzyl

}-2-(m trifluoronethyl-phenyl)-acetamde In_ a 12 nl septum capped vi al
pur ged WNPHSNECRERPURL] the reackpnm By Gyness dhgbfligsgve in dichloromethane and extract

a ridi Qs3- zy| i f : < - acet am ny,

0. 52" i A R P b R s SR b BB St i ).
2- di c§cl eheéXpPBoshiennthe 2qyedus dolnedhwith-digxhhe (H00hehydnd(@3. 6 ng) [ X- Phos is
alternativel sed as e li din_ this reaction], Pd(OAc)2 (6 , K3PO4
(218 my, erthybg grjate @bﬂiloﬁvégiﬁé?mpﬁcfffé éayés lf’d‘;‘ﬁj t.h]emé?aé‘ﬁélt g(t he' z/i al
agai n W tgithNZomB@and1@8barkie t@a?er@ Qhd #deIRBE Be a6RQus With diéifGGhieamnand
transfer to a separatory funnel and discard the bottom aqueous |ayer. 25

Evapor at éVashéhg oigarintes tragisl siithvequenmnsatuchtedasodium chlgde.eby due Mp$@4,CH2C12
wth a trace. o Ve OH. r. t ogra he crude reaction..on Si Lyt 1 ng
with a grﬁgtgjf Eénn(icogf er(%%t% g)h%%)g%o uq% (wﬁ'l\ﬁl@m {%@q%?hcat\ﬂglz&ﬁs@%sesé%qz_
Dry tihe peogladetdi®iradiviaiottmetameno affordkBEtiflo coRfol@u 0t 19i58en@8H)6 Ny (219
M5 (ES), .in/z 564. SH&NH . WD 2006/ 091671 PCT/ US2006/ 006283 -124 Prepare
the fol | M{eEg)dtEsPdi3Rg M lgrisettby@d- sinmilar to Exanple 217: Physical Data
Ex. Compound Nanme MS(ES), (fn/z) 218
N-(5-tert-Butyl-thiazol-2-yl)-2-{2-fluoro-4-[7-(4-nitro-phenyl)- 530 (M1l)

i m dazo[ B.2{2al4-h4, 85 rFedrayicthyl 682 diorabeticni-Geyl Exanphauld®yl Neth4tjt er t - B

utyl - pyridin-2 -fluoro-4-[7-(6-nmethyl-pyridin-2-yl)-imdazo[ 1, 2-

5 a] pyri &PW?@!%%@ fﬂ%e‘#‘iﬁgl 8stlcet ani de

15 Use a procedure similar to Preparation 84B, where [2-(4-bromo-
benzenesulfonyl)-ethyl]-carbamic acid tert-butyl ester (4.10 g, 11.25 mmol) is converted
to the boronate ester (3.03 g, 7.36 mmol). 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-yl)-2-[4-(7-chloro-imidazo[1,2-a]pyridin-3-yl)-
phenyl]-acetamide (0.700 g, 1.71 mmol) to {2-[4-(4,4,5,5-Tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzenesulfonyl]-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-yl)-2-(4-{ 7-[4-(2-diethylamino-ethanesulfonyl)-phenyl]-
imidazo[1,2-a]pyridin-3-yl }-phenyl)-acetamide



N t-NF O NN '"~T In a stirred septum capped vial, charge _

2- (4-brono-2-fl uoro-phenyl)-N-(4-tert butyl-pyridin-2-yl)-acetam de (400
ng, 1.09 woub)6/0976746- met hyl - pyri din-2-yl)- inmdazo[1, 2- aFmyuseeiones26228 ng,
1.09 mmol), KOAc (213 ng, 2.18 mmol), PdC12(PPh3)2 10 and flushes with N2
needl e for 15 m nutes then one adds DVMSO (5 nlL) and de oxygenate with N2
needl e and places vial in oil bath at.i8f to 90 C for 24 hours. Cool the
reaction then purify by passing through Varian SCX(r) (10 g) colum that is
pre-washed w th water and net hanol, the product bei ng eluted with (20%9 2

N NH3 i t han, por.a r qduc
cont ai :]Pngef rac onsi ﬁ%ﬁ J@A&ceg %?n%)sﬁ%@sﬁlyé)ﬂ&éﬂ 6‘3?%&1’-‘(& g (40g
| SCO(r)) yHi- ﬂﬁan@])m'-l(wrmbﬁtm BogiAliBeN}-aetaiite (M818%.32 rivhdiiRithcdROH wi th
t he bal ance aporat e soal vents ankc)iwcgurl fz%b¥#r everse phase

chr omat o@?lg&?’l@dﬂi@a&@é@% mrandeceiplgelyde{0d 5 AyuRel et 2ihbiget,  extract

VB(ES), e R oe s RS A b St st de? BBl Dt e

f ol | o ngermmaunﬁ Athetreacppo techmg@stesyithih ahotus. Exvapabie s vdebysi @al  Ex.
Na dat a. 1/ .
N- ?zel Lor i Sé% %5%9%{“6‘@ apd dioplosomgthane qnsl lgadpng jag HCRE pREmpE Wasbghe 220

di haig, (M)
Y145 okt 8Bkl 4y s HORLMATBON g

pyri di n- 4mponig. rﬁjlttam[ozr@ha]m;snlmm (ﬁ'ﬂ?#‘]ﬁ%)fmetharmlpgéd;dhlca??e@ﬂn@el ](MH4 )7 ,
222 2-] 2- 4- ridin-3-y pheny
N-(5-i [so E}Sgﬁl eo[ %I azé’?’xﬁé ?:5[1”0 3}%1 gﬁm&% 30&1’@/
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Example 210
3-{4-[7-(4-Methanesulfonyl-phenyl)-imidazo[ 1,2-a]pyridin-3-yl]-phenyl }-N-(3-

trifluoromethyl-phenyl)-propionamide

(o] /N’
+O-C
(o}
o

15 Combine 3-{4-[7-(4-methanesulfonyl-phenyl)-imidazo[1,2-a]pyridin-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 stir for 18 hours at room temperature. Concentrate the reaction to dryness

20  under reduced pressure using a rotary evaporator.

Dissolve the crude acid chloride intermediate in anhydrous dichloromethane (3.0
mL) 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).



223 N-(5-tert-Butyl-thiazol

i m dazo[
N-(5-ter
yl et hyl
Exanpl e

1, 2-a] pyridin-

met hyl -t
7-pyridi
Br ono- 2-

(0.460 g, 1.24 nmol),

(5 ni).

di chl orobi s(tri phenyl phosphi ne) pal |l adiun(l11)

t he read
(10 g VA
1:1 2 M

-2-yl)-2-{4-[7-(2-ethyl -pyridin-4-yl)- 514
1,2-a] pyridin-3-yl]-2-fluoro-phenyl }-acetam de (M1l)
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Example 216
2-[4-(7-Pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3-trifluoromethyl-phenyl)-

thioacetamide

/N FF
S

Add Lawesson’s reagent (0.246 g, 0.61 mmol, 1.2 eq.) to the solution of 2-[4-(7-
pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3-trifluoromethyl-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 MegaFElut® SCX cartridge (5 gram cartridge prewashed with
methanol). Rinse with methanol to remove impurities then elute crude product with 2 M
NH;3 in methanol. Concentrate this solution in vacuo then purify HPLC to give a yellow
foam (0.078 g, 31 %). MS (ES), m/z 489 (M+1).

Example 217



acetam de (M+rl) N-(3-Dinethyl am nonet hyl -5-trifl uoronethyl-phenyl)-2-[2-
548 228 fluoro-4-(7-pyridin-2-yl-imdazo[1, 2-a]pyridin-3-yl)-phenyl]
acet am dewQldo)091229 PCT/US2006/006283
N-(3-tert-But Y1-5-nolFhol i n- 4- Yl net hY1l- PhenYl)-2-[ 2-fluoro-4-(7- 578
pyridi n-4-yl -imdazo[ 1,2-a]pyridin-3-yl)-phenyl]-acetamde (Ml) 230
N-(3-tert-Butyl-5-di nmet hyl am nonet hyLigghenyl )-2-[2-fluoro-4-(7- 536
yridin-4-yl-imdazo[1,2-a] yridi n-3-y| ) henyl]-acetam de (M+1)
2-(2-Fluoro-4- { 7- [2 (2-mor phol i n-4-yl -propyl)-pyridin-4-yl] 231

| dazol 1, 2raf yr b AN 3l of o BRGNS SHAIARIS W . 627

2-{2-Fl uor o- 4 [7- (6 mat hy! -tpfltédinethid-phenylvhabeaeidd, 2- a] pyri di n-3- 506 yl]-
henyl }-N-(4-trifluoromethyl-yridin-2-yl)-acetam de (Mrl) 233

N-(4-tert-Butyl-pyridin- goyl 2{ (26d|rrethyl pyridin-4-yl)- 508
|mdazo[12a]pyr|d|n3ys [ I
N-(5-tert-Butyl-thiazol - -yI =2-( -qu

¢¥ de (M+1)
(2-pyrrolidin-1- 597 234
yl -propyl)-pyridin-4-yl] -imdazo[ 1, 2- -3-yl }-phenyl) acetam de
(Mtl) N (4-tert-Butyl-pyridin-2-yl)-2-(2-flupro-4-{7-[2-(2-pyrrolidin-1-
591 235 yl-propyl)-pyridin-4-yl]-imdazo[1, 2>a]pyridin-3-yl }-phenyl)
<';lc[et2 am'2dASISIgﬂﬁl%cmnfoﬁnhﬁaic[Batas]ﬂ)yr[duirs%dﬂ]a&ﬁﬁyﬂd? -aAatifldotsinetRi-phedyipor o- 4- {
pyrr |da%imnw¢ propyl)-pyridin-4-yl]-imdazo[1, 2-a] pyridin-3-yl

o< (3 F or o 415540 B ot e o i LNy 8 i reblosogpidonally 537
i m dazo| aﬁ;yﬁdﬁhl&—motbedzylaﬁjml(lls pigeO%B)thbD,(lﬁagrfetlt: s@ubar| CHOH 1§ mL),
[1, 3, 4] thi adj azo]

N- (4-ter ?0%al%waqund%b@h ma Slgw(fszaéq LYo obition o g-gHbaramathyko7 - 238
- pr Opygﬂe{%&btﬂblﬂoﬁde Xhds mbi®h ). 0888 dopdongt BhEYIihidl fo §nil v AR TR &2

acet am d 006/ 091671 BCT US260867 006
N- ( 41@ er miBuRenoyy thedvink 2emlthe 2e p&hfand bea-td 40 7C[f6x § Rourer phdd 4 wack-0f607 239

yl-pr OpyMe-(ﬁ-¥ Eli E\r/]ap%r:%e l}feismvgr?tzs %nher]'\/agﬁgrll Y& itaqiie rl].l-p%ljlé/ (l)il }ntc-) er]r?llq%rllezl
amount of CH,Cl; and chromatograph using SiO; eluting with a gradient of 0.5 % to 5%
of 2 M NH3 in MeOH 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-yl)-benzyl]-2-(m-trifluoromethyl-phenyl)-acetamide (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], Pd(OAc), (6 mg), K3PO4 (218 mg, 1.02 mmol), 1,4-dioxane: H,O 2:1 (5
mL). Deoxygenate the vial again with N then heat to 45 °C for 24 hours. Cool the
reaction and transfer to a separatory funnel and discard the bottom aqueous layer.

25  Evaporate the solvents under vacuum and take up the residue into CH,Cl, with a trace of
MeOH. Chromatograph the crude reaction on SiO; 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).



acetam de (Mrl)
2-(2-Fluoro-4-{7-[6-(2-norpholin-4-yl-propyl)-pyridin-2-yl]- 627 240

i m dazo[ Iw@-2adepudé7di n- 3-yl }-phenyl)-N-[5-(1-hydr oxy- cy®eCohistgoe)06283

t hi azol - 2-yl ] -acetam de (M)
3-(6-{2-[2-Fluoro-4-(7-pyridin-4-yl-imdazo[ 1, 2-a] pyridin-3-yl)- 603 241
phenyl ] -acetyl am no}-2-net hyl -4-triflupsonmet hyl - pyridin-3-yl)

N, N- di et hyl - acryl am de (M1)
3-(4-tert-Butyl-6-12-[2-fluoro-4-(7-pyridin-4-yl-imdazo[ 1,2- 577 242

a] pyridi n- 3- I | acryl am de
(}\/Fr{) 243 2. %pEFEu@F\égl’lﬁfgé%%q%‘ﬂg}%%%ﬂr& aré%ﬁ%“)m%’% yér?%lﬂ 3-yl 3/ 480
phenyl ] - N (4-] sobutyl -pyridin-2-yl)-acetam de (M1) 244 Physical Data
N- (4-sec-|Bity| - pyridin-2-yl) - 2ebRpblddognd- (7- pyri din-4-yl+ ABQES),
in1dazo[],2-a|yr|d|n 3- yI) phenyF] acetanlde (NHl) 245 (m/z)

2-[2-Fl ULJ[%UI-§4 (N(E)ip%/['ﬁ Bl Xio‘l%g/ Z{%L foal Y(f4l rﬂgg Pﬁ(};q 480

h 1]-N 530 M+1 I\/H
84?%](4 Oyel-bpropyl m;kd ZOL allpy %Yffﬁphqny cacey ld m,,,,.: 4 fj. O )
inidazo[1,2-a]yr|d|n 3 yI) phenyl] acetanlde (NHl) 247

N-(3-tert-Butyl -phenyl)-2-[2-fl uorpx4nbié-oRyridin-4-yl-imdazo[1, 2- 479
a] pyridin-3-yl)-phenyl]-acetam de (Ml 248 o o

N- (4- Di met My(dateitridwtet-hytidipy2-yloH2ri-22tlydry-42L 7 (B-bthyt-pyradif-2-y18midazo[ 1,2-

yridig-4-yl-imdazo[1, 2-a]yridin- ). nyl.] -acetam de (Mt1)
2. 2- Bl vot o. 4. (7-pyri di n- 2- 9]:9 sk glglpfe'qug]%?}%?’b‘fn 3-yl)- 590 249
phenyl ] - N- ( 3- nor phol i n-4-vyl I-5‘r i fl uoronet hyl -phenyl) acetam de (MH)
2-[2-Fluoro-4-(7-pyridin-4- yI\ "” ‘ a] pyridin-3-yl)- 590 250
phenyl ] - N- ( 3- nor phol i n- 4-yl mett+ orpmret hyl - phenyl ) acetam de (Mtl)
3-{ 2-[2-Fluoro-4-(7-pyridin-4- yI-|n1dazo[ R-al pyridin-3-yl)- 618 251
phenyl ] - acet yl ami no}-N-(tetrahydro-pyran-4-yl)F5)trifl uoronethyl - benzam de
(Mtl) 2-[2-Fluoro-4-(7-pyridin-4-yl-imdazo[1¥Z.-a]pyridin-3-yl)- 604 252
phenyl ] - N-[ 3- (nor phol i ne-4-carbonyl )-5-trifluo t hyl - phenyl ] acet am de,
hydrochl oride salt (Mt1)

In a stirred septum capped vial, charge 2-(4-bromo-2-fluoro-phenyl)-N-(4-tert-

butyl-pyridin-2-yl)-acetamide (400 mg, 1.09 mmol), 7-(6-methyl-pyridin-2-yl)-
imidazo[1,2-a]pyridine (228 mg, 1.09 mmol), KOAc (213 mg, 2.18 mmol), PdCl,(PPhs),

10 and flushes with N, needle for 15 minutes then one adds DMSO (5 mL) and de-
oxygenate with N 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 eluted with (20%) 2 N NHj3 in methanol/
(80%) DCM. Evaporate solvent from the product containing fractions under reduced

15  pressure. Chromatograph using (40g ISCO®) SiO; eluting with a gradient of 0% to 10%
2 M NH3; 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 118.4 mg (21.9 %) MS(ES), m/z 494
(M+1).
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[2-fluoro-4-(7-pyridin-4-yl-imdazo[ 1, 2-a] pyridin-3-yl)-phenyl] (M)
acet am dewd2406/091671 PCT/US2006/006283
N-(5-tert-Butyl -thiazol-2-yl)-2-[4-(7-pyridin-4-yl-imdazo[1l, 2- 468
a] pyridin-3-yl)- phenyl]-acetam de (Mrl) 255 N-(5-tert-Butyl-[
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yl -im dazo[ 1, 2-a]yridin-3-yl)- phenyl]-acetam de (M:l) 256
N-(5-tert-Butyl -thiazol-2-yl)-2-[2-chloro-4-(7-pyridin-4-yl- 502
i mdazo[ 1, 2-a 06{N91671
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2-[2-Nitno- 7-pyri di n-4-yl -i ni dazZ¥#®e 2- a] pyri di n-3-yl ) - phenyN,I};(ES§1
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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

/N
== Nﬂ;
S
F 0

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
mmol), 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) palladium(II)
(0.087 g, 0.124 mmol). Stir the reaction at 100°C under N, for 14 hours. Purify using an
SCX cartridge (10 g VARIAN bond elut), eluting with 1:1 methanol:dichloromethane,
then 1:1 2 M NH; 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/0.03%HC1 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



16.32 mmol ). Stir the reaction mxture at roomtenperature for 40 m nutes.
Dilute with 10 ethyl acetate (800 nlL). Wash with aqueous saturated sodi um
chl ori de W8 2w06lO67mL) , sodi um bi carbonate (sat. 3 x 10@CwiDS2006mb@B3 (3 X
100 m.). Dry the organic |layer over magnesiumsulfate, filter off the
drying reagent, and concentrate to oil. Chromatograph the crude product on
silica (0-4% 2 M amoni a net hanol / di cidgr o- net hane). Recrystallize from

di chl or onet hane/ et her/ hexane to provide the title conpound 5.50 g 15 (9.5
mol , 64% white solid as product. M5 (ES), mlz 579 (M+1l). WD 2006/ 091671

DT 5200810038 R 44887 99976, HAg b0 LIS, BPRILAL0 AL PgyeS
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4-(7-yridin-2-yl-imdazo[1, 2-a]yridin-3-yl)- henyl]-acetam de (Mtl) 265
N-(4-tert-Butyl-6-pyrrolidin- |-ylmethyl-pyridin-2-yl)-2-[2-fluoro- 563
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i m dazo[ L, 2-a]lyridin-3-yl)- phenyl]-acetam de (M:l) 267 Physical
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N-(4-ter1:But | - 6- m)rpholin 4-yl rrethyl pyr|d|n 2- yI) 2-{2- quor,r,)yZ 98 268
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N- ( 5- Cycl obut I-P’Pﬁ“é&oN 15-(fmyetbylroycloprepyd-ld-JAtigdireal-wly | -| 4841
i m dazo[ L, 2-alyridin-3-yl)- henyl pe¢femidgni de (Mr1) 271

2-[ 2- FI upr o- 41 ( 7 Mp@-Ditnethylapinométiplz diriflwrehetyi-phenyD-3:(2-- ph;eny 55
N (5- i soprddyl - 4flugrorde(T-plyritid-2yylrietiazof It i3 yi))pteogtani (d %%1)
N- (5- Cyclopropyl -[ 1,3, 4]t hi adi azatet2mide) - 2-[ 2-f 1 uor o- 4- (7- pyr

729 | N-(3-tert-Butyl-5-morpholin-4-ylmethyl-phenyl)-2-{2-fluoro-4-(7-
pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide

272
171

578
(M+1)

230 | N-(3-tert-Butyl-5-dimethylaminomethyl-phenyl)-2-[2-fluoro-4-(7- 536
pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide (M+1)
2-(2-Fluoro-4-{7-[2-(2-morpholin-4-yl-propyl)-pyridin-4-yl1]-
231 | imidazo[1 ,2-a]pyridin-3-yl }-phenyl)-N-[5-(1-hydroxy-cyclobutyl)- 627

thiazol-2-yl]-acetamide (M+1)
232 | 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-y1)-2-{4-[7-(2,6-dimethyl-pyridin-4-yl)- 508
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-(2-pyrrolidin-1- 597
234 yl-propyl)-pyridin-4-yl]-imidazo[1,2-a]pyridin-3-yl } -phenyl)- M1
acetamide (M+1)
N-(4-tert-Butyl-pyridin-2-yl)-2-(2-fluoro-4-{ 7-[2-(2-pyrrolidin-1- 591
235 yl-propyl)-pyridin-4-yl}-imidazo[1,2-a]pyridin-3-yl } -phenyl)- (M+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-alpyridin-3-y1}- Mt1)
phenyl)-acetamide
2-(2-Fluoro-4-{7-[6-(2-morpholin-4-yl-propyl)-pyridin-3-yl]- 614
237 imidazo[1,2-a]pyridin-3-y1}-phenyl)-N-[(5-tert-Butyl)- M1
[1,3,4]thiadiazol-2-yl]-acetamide
N-(4-tert-Butyl-pyridin-2-yl)-2-(2-fluoro-4-{7-[6-(2-morpholin-4- 607
238 yl-propyl)-pyridin-3-yl]-imidazo[1,2-a]pyridin-3-yl }-phenyl)- (M+1)

acetamide




4-yl -imdazo[ 1, 2-a]yridin-3-yl)- henyl]-acetam de (Mtl) 273

N-(5-tert-Butyl-thiazol-2-yl)-2-[2-fluoro-4-(7-pyridin-4-yl- 486
I m dazo[ Iw@-2ajeymiatiin- 3-yl ) - phenyl]-acetam de (Mtl) 272CT/US2006/006283
N-(5-tert-Butyl-[1,3,4]thiadiazol-2-yl)-2-[2-fluoro-4-(7-pyridin-2- 487
yl -im dazo[ 1, 2- a] pyri di n-3-yl)-phenyl]-acetam de (M1l) Exanple 275
N-(5-tert-Butyl- [ 1, 3 ,4] thiadiazolz2-yl-
[2-fluoro-4-(7-pyridin-4-yl-imdazo [ 1,2- 5
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O Di ssol ye—2= 5 P
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pal | adi qu(JAPI iniiglaad 1g-alpyrBn-drd §-phetd bRy Petiah yairoxgheclatutylini it &y r piyt r ogen
(2x). Stir the reaction m xtuhezovayllricgtamidd 100 C under niftTtogen. | Add
i ce watef (16] m.6-{Ri[bFaroreMt(7igieidanhiyiianthzeud-fyyndia-F-biash silica pel
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(Mrl) . Prepare [ (—II xﬁ’ciﬂqleﬂl{hﬁ&az% l@l ar; to Exampl e
219: PhVSMQa r1d1 éu %?1 Phfridin 3y ety o7
2-[2-Flupro-4 ypyr zlo (?L Y YZh n- 3de5 Y 57 4(M¥6)
pheny| ] - N- { 2 ‘\\II’ rnl 1 rll n--1 \I| et h\l Cr}é | Uor nnrnf h\ll nhnn\/l \ {;\vjlq-l)
acet ani de 243- [ 2- B {ﬁ)ﬂ?o@ ?‘ﬁ“ XF?‘&l%th?lllda?%laaQ Td@ 31 Dyrl di n-32YI1): 574
277 phenyl]- N (3- pyr r BReny{IAN-{ qbﬁtym@wnémr;l-w)ta%ﬁam hy!l - phelny{M=1) M )
244 NZ(4-sec-Butyl-pyridin-2-y1)-2-[2-fluoro-4-(7-pyridin- 4yl- 480
imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide M+1)
245 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)- 480
phenyl]-N-(4-isobutyl-pyridin-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
a]pyridin-3-yl)-phenyl]-acetamide (M+1)
248 N-(4-Dimethylaminomethyl-pyridin-2-yl)-2-[2-fluoro-4-(7- 481
pyridin-4-yl-imidazo[1,2-alpyridin-3-yl)-phenyl]-acetamide (M+1)
2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)- 590
249 | phenyl]-N-(3-morpholin-4-ylmethyl-5-trifluoromethyl-phenyl)- NE
acetamide (M+1)
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)- 590
250 phenyl]-N-(3-morpholin-4-ylmethyl-5-trifluoromethyl-phenyl)-
) (M+1)
acetamide
3-{2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[ 1,2-a]pyridin-3-yl)- 618
251 phenyl]-acetylamino }-N-(tetrahydro-pyran-4-yl)-5- M1
trifluoromethyl-benzamide (M+1)
2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)- 604
252 phenyl}-N-[3-(morpholine-4-carbonyl)-5-trifluoromethyl-phenyl]- M1
acetamide, hydrochloride salt ( )
N-[5-tert-Butyl-4-(2-dimethylamino-ethoxy)-2-methyl-phenyl]-2- 530
253 [2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-
, (M+1)
acetamide
254 N-(5-tert-Butyl-thiazol-2-y1)-2-[4-(7-pyridin-4-yl-imidazo[1,2- 468
a]pyridin-3-yl)-phenyl]-acetamide (M+1)
255 | N-(5-tert-Butyl-[1,3,4]thiadiazol-2-y1)-2-[2-chloro-4-(7-pyridin-4- 503
yl-imidazo[1,2-a]pyridin-3-yl)-phenyl}-acetamide (M+1)
256 N-(5-tert-Butyl-thiazol-2-yl)-2-[2-chloro-4-(7-pyridin-4-yl- 502
imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide (M+1)




acetamde 278 N-(4-tert-Butyl-pyridin-2-yl)-2-[2-fluoro-4-(7-pyridin-4-yl-
480 i m dazo[1,2-a] yridin-3-yl) henyl]-acetam de (M+l) 279

N- (4-t er twBuabgdiooperi di n- 2-yl ) -2-[2-fl uoro-4-(7-pyridi n- P€YIuS2608006283

i mdazo[1,2-a] yridin-3-yl) henyl]-acetam de (Mt1)
2-[2-Fluoro-4-(7-pyridin-4-yl-imdazo[1, 2-a] pyridin-3-yl)- 488 280
phenyl]-N-[5-(1-hydroxy-I-nethyl -et hyilgt hi azol -2-yl]- (Mrl) acetam de 281
N-(5-tert-Butyl-thiazol-2-yl)-2-12-fluoro-4-[7-(2-nmethyl- 500 vyridin

4- yI)-|mdazo[1 2- a] yr|d|n 3- yI] henyl} acet am de (I\/H) 2- {

2- Fl UOI‘O-L+- 77 (2= Y O 282
LARIEAUG L T
acet am ) 282 1' 10+-O £2-tet -
494 yri di r258- nzyl% Mitesdd YE digrA-Jh iifarofLyralpyridh Lg}lla‘a%%ﬂm delsl y2- {
2-Fl uor ol 4- [ 71 ( 2- net hW-Chigfiugromahyl-pyridmdaylhpcetarpides gy 284 ( +1)

a] pyri di p-Boyl ] -I‘bh@tqrt-B}ltpryﬁdl(lﬂrﬂ})dr[é)((9=pyn¢bt-hwllqmdwd>[)1-2 ( Mi+1)462

t hi azol - 2-yl ] {acet am de alpyridin-3-yl)-phenyl]-acetamide M+1)
2- [ 2- Fl uprpndt ( N-padreiBaty2pyhdinD- @320k 1(7 yaldpy piytHimiBzyf1)2- 488 4285
phenyl ] - N-T5- ( 1- hydr oxy- | yiRbaM-3- §hBhehyl At@gRide2- v 1 - (Mr1)|  agetpn] de 286
2-[2-Flu rQ[%'é‘*' AP%HE{; 16?&2@
phenyl ] - 13- ,4, RSBy

2-[ 2-Fl upro—4 %&% ggﬂﬁlzo};lngg?aml 3 U('\J/tﬁf 71) 2p7
s T T T T

2-Fluoro-4-[7- (2 met hyl - pyri di n- 4- yI)-|mdazo[1 2- 514 288

a] pyridin-3-yl]-phenyl }-N[5-(1- hPf)QirR%\X ngycl obutyl ) -thi azol - (I\/H)
2-yl]-acetamde N-(6-tert-Butyl-pyrimdin-4-yl)-2-[4-(7-pyridin-4-yl- 463
289 i m dazdi-(@4- tﬂ:ﬁﬂ}wﬂ’lmfrﬂodphmha-éwl)nem;&upymmg@gzi)az (QMHhor)o 4-(fi-priAB-H-y1-

N-(6-Methyl -4-trifl uororre h 1faply1c~llldﬂl y}s gheny{] acetam? er| di n- 488

mﬂ%ﬁi

5 0 Dissolve [2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-

L

a]pyridin-3-yl)-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 mL, 48.97 mmol) and HATU (6.21 g,
16.32 mmol). Stir the reaction mixture at room temperature for 40 minutes. Dilute with
10  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).



| -imdazo[ 1, 2a] yridin-3-yl) henyl]-acetamde (Mrl). Exanple 292
2-Fluoro-4-(7-pyridin-4-yl-imdazo[
- a] pyrwoiznecd9wyd7y - phenyl ] - N- (5-i1 sopropenyl - 5 t hi azol P2TsiSpecamed2asri de N
/I NS p~ N Nlsolate during the preparation of the Exanple
2- Fluoro-4-(7-pyridin-4-yl- imdazo[

1, 2-a] pyridin-3-yl)-phenyl]-N[5-(1-hyggoxy- |-nmethyl-ethyl)-thiazol-2-yl]-
acetam de. Ms (ES), in/z 470 (Mt ). 10 Isolate the following simlarly from
t he correspondi ng carbinol syntheses: Physical Ex. Nanme Data MS(ES),

henyl 1N (51 S5 Bk St R B o e R e pBkipIE w3 2y 470

2-{2-Fluoro-4t[7-(2- rrethyl pyridin-4-yl)-inidazo[1,2- 482 2D%hysical
a] pyri di 1£x~y ] - phenyl } - N- (5-i sopropenyl -t hi azol -2-yl)- (Mrl) agetam de
Exanpl e 295 apd 296 (R)- and ame MS(ES)
(S)-N-(4itertt Butyl pyr|d|n 2- yI) 2- (2 quoro 4- {7 [2 (2- m)rahoEJE-4-yl-

| poyrTa -III aLU =3y et tam de WO
ggggy 0)91( %ﬁ“P“‘HE{%ﬁe ij ?%%‘phd 3 'yTrkle%.{'del I 21[3%1 ebar §7df:531ce:rrate e

Wi th procedure ' &/ aqqa'mlde (M+1
265 N-(4- tert—Butyl 6-pyrrolidin- 1 -ylmethyl-pyridin-2-yl)-2-[2-fluoro- 563
4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide M+D)

266 N-(4-tert-Butyl-pyridin-2-yl)-2-[2-methyl-4-(7-pyridin-4-yl- 476
imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide (M+1)

267 N-(4-tert-Butyl-pyridin-2-yl)-2-[2-methyl-4-(7-pyridin-2-y1- 476
imidazo[1,2-a]pyridin-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-yl)-imidazo[1,2-a]pyridin-3-yl]-phenyl } - >93

. M+1)
acetamide
N-(5-Cyclobutyl-thiazol-2-yl)-2-(2-fluoro-4-{7-[2-(2-morpholin-4-

269 . .. 611

yl-propyl)-pyridin-4-yl]-imidazo][ (M+1)
1,2-a}pyridin-3-yl}-phenyl)-acetamide

270 N-(5-Cyclobutyl-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-a]pyridin-3-yl)-phenyl]- 555
N-(5-isopropyl-4-pyrrolidin-1-ylmethyl-thiazol-2-yl)-acetamide M+1)
272 N-(5-Cyclopropyl-[1,3,4]thiadiazol-2-yl)-2-[2-fluoro-4-(7-pyridin- 471

4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide (M+1)
73 N-(5-tert-Butyl-thiazol-2-yl)-2-[2-fluoro-4-(7-pyridin-4-yl- 486
imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide M=+1)
974 N-(5-tert-Butyl-[1,3,4]thiadiazol-2-y1)-2-[2-fluoro-4-(7-pyridin-2- 487
yl-imidazo[1,2-a}pyridin-3-yl)-phenyl]-acetamide (M+1)
Example 275
N-(5-tert-Butyl-[1,3,4]thiadiazol-2-y1-2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[ 1,2-
5 al]pyridin-3-yl)-phenyl]-acetamide
N
aWas
N N i _<S\IK
N—
NN
F

Dissolve 2-(4-bromo-2-fluoro-phenyl)- N-(5-tert-butyl -[1,3,4]thiadiazol-2-yl)-
acetamide (0.86 g, 2.31 mmol) and 7-pyridin-4-yl-imidazo[1,2-a]pyridine (0.45 g, 2.31
mmol) in dimethyl sulfoxide (2.5 mL). Add potassium acetate (0.46 g, 4.62 mmol), and



enantionmers by chiral HPLC (Colum: .46 x15 cm Chiralcel OD-H, Eluent: 100%
3A ethanol w 0.2%DMEA, Flow. 0.6 nL/mn, UV: 260 nm both enantioners at

5 appr oxiwet2edynddd ee as characterized by chiral LC Emamtiseonsrnoss3 V5( ES) ,

nz/z 607 (Mtl); enantiomer B: MS(ES), ni/z 607 (Mtl). Exanples 297 and 298
(R - and (S)-24561102- ( 2- Fl uoro-4-{

7-[2-(2-nmor pholin-4-yl-propyl)-pyridi.mg@-yl]- 10 i mdazo[ 1, 2-a] pyri di n- 3- yI

}-phenyl )-N-(4-trifluoronmethyl-pyridin-2-yl)-acetamde NO\ N Ol N-

F F N Conbi ne

; [ 2- ( 2- Hgﬁﬁsﬁ)g'gfllofb ﬁsdﬁpt@%&%ﬁggph@%) pg laﬂﬁlilm}dﬂ (d f@ g'szé’i ﬁm‘?o'lf‘]dgg){}}ggﬁeﬂg (1.0
2. (4 br oaimd fZH fvhtllm@og&iﬂe(my)l )Stﬂ\lth(eéleidtiohlnmrwev‘zdﬁyﬁgmw 1@0 1€ @ndel hitrogest ani de

(1.29 g, equi v ot.assi um acet at e equi v. L and DVSO (5 nl)
in 15 a ﬁ@#lcqjégtafs(lé s HUGHPR the %qlaldﬁflf%@%wﬁ%éw %H%P gelc romatography

di chl 0 d heat
the reacl ar. BuLPIMCHRIGRON:RS BBk Sep B Y Mot V688 B R tacn

(aq) .5 Extheaite congannd sSIMbi (ER ) wetzei7.0XMN-INaCH (aq), and br| ne. Dry or gam cs
over magnesiumsul fate, filter and concentrate to dryness. Purify by
reverse phase (25% MeCN : 0.03% HCL in water - 100% MeCN, C18 col um).
Material 20 Inmé;ear@tfh@%u&mg@@é&gfngrwfocé‘&m afiat fo Bxagik ons cont ai ni ng
product. Dilute vilth ethyl acetatethen wash wth 1 N NaOH foll owed by
brine. Dy organics over nagnesiumsulfate, filter and congebaysiak ito give
i mpure frieepase|(1.17 g). Puri fy on ;Sili ca gel (3% MeCH : [PDCMdata6% |MeOH :

DCM - > 10% NBOH|: DCOM -> 10% 2 M N DOV to give MSE§ht| yel | ow
solid (0.]977g). |Dry overni ght at 60 C i n a V\D 2006/ 091671 P(‘T/ 52006/ 006283
- 133 : VIR MeOH © |DCM - ~
10% I\/EY?;L Em?%\\//’e | é&?ﬁ% E;gﬁ(mlfdygf}fgj L pdga I%%\)%endly Hé/,ﬁ;lpl (;Jht57ét g0 Cin
a vacuur oven t g| ve 0. f}/ﬁ?‘ \'Ef%g lﬂ% }) 61O IWw1)) .
SeparatiCH of 3] et chi am—Chitaticel
CO-H Bl ent, QEZ e ﬁaﬁé AR -? delg“%ﬂ% /i n,sTV: 260 nm)
provi ded W endeme ’é‘b‘bll TR Py W’é’@thé( ll)acte(M_,zgd by

chiral |_(‘ Ex 297 lsomer 1 - 7.3 r@i:?riamd@

278 'N-(4-tert-Butyl-pyridin-2-y1)-2-[2-fluoro-4-(7-pyridin-4-yl- 480
imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide (M+1)

279 N-(4-tert-Butyl-pyridin-2-yl)-2-[2-fluoro-4-(7-pyridin-2-yl- 480
imidazo[1,2-a]pyridin-3-yl)-phenylj-acetamide M+1)

2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[ 1,2-a]pyridin-3-yl)- 438

280 phenyl]-N-[5-(1-hydroxy-1-methyl-ethyl)-thiazol-2-yl]-
. (M+1)
acetamide
81 N-(5-tert-Butyl-thiazol-2-yl)-2-{2-fluoro-4-[ 7-(2-methyl- 500

pyridin-4-yl)-imidazo[1,2-alpyridin-3-yl]-phenyl }-acetamide (M+1)
2-{2-Fluoro-4-[7-(2-methyl-pyridin-4-yl)-imidazo{1,2-

282 a]pyridin-3-yl]-phenyl }-N-(4-triflooromethyl-pyridin-2-yl)- (1\5/[(_)'_61)
acetamide
N-(4-tert-Butyl-pyridin-2-yl)-2-{2-fluoro-4-[7-(2-methyl- 494

283 pyridin-4-yl)-imidazo[1,2-a]pyridin-3-ylj-phenyl }-acetamide M+1)

2-{2-Fluoro-4-[7-(2-methyl-pyridin-4-yl)-imidazo[1,2-

284 | alpyridin-3-yl]-phenyl}-N-{5-(I-hydroxy-1-methyl-ethyl)- (1\54221)
thiazol-2-yl]-acetamide
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
236 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[ 1,2-a]pyridin-3-yl)- 500
phenyl]-N-[5-(1-hydroxy-cyclobutyl)-thiazol-2-yl]-acetamide (M+1)
287 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)- 500

phenyl]-N-[5-(1-hydroxy-cyclobutyl)-thiazol-2-yl]-acetamide (M+1)




Ex 298, Isoner 2 - 8.8 mnutes. Note : absolute stereochem stry not
determ ned. Exanple 299 and 300 10 (R)- and (S)-N

- (5-tert -\Bot2gd6/mNG7az Ol
propyl)-pyridin-4-yl]-imdazo [ 1,2-a]pyridin-3-yl
O FNYS Prepare racemate with procedures simlar to

NN N\

~ NI

Exanpl e 219 and separate into enanti.pyers by chiral HPLC
cm Chiral cel

-2-yl)-2-(2-fuoro-4-{7-[2-(2- nor plrairius2edephe283
} -phenyl)-acet ani de (

(Colum: .46x 15

OD-H, Eluent: 100% 3A 15 ethanol w 0.2% DVEA, Flow 0.6

m./mn, UW: 260 nm both enantioners at approximately 99% ee as

characterized by chiral LC MS(ES), mz 613.3 (Mtl). Exanple 301 and 302

(R - and

(S)-2- (24Fl

- 20 a] pyr
} - phenyl )=

L)

in-3- y] [5-(1- ydr Xy-

[5-(1-net hyl - cycl opr dpgH-geqtamide 4] + hi adi azol - 2-

tyl thlazol—

08:10-;4%;]%9 {(5221:1 r}fEeI{)yl} 1;\’} Hlylf r4o§) dﬁ\? tlefi-n- 44yl 1514mi dazo[ 1, 2

M+1) |
yll] - acet am de NO

N N~ NI

O F N S W (Eeo6Bogleytinkdm4s) Soki-(opaREn-4-yl34
with proged2i%®s [sinm | ar inddaExfdiBhlpyAdd-anl-ghepgil-ateai nt o enagk)[ﬂglge s by
chiral HPLC (Colium: .46x 15 cm Chi ralideel OD-H, El uent: 1009 hanol w

Pr acenmat e

0. 2% DIVEA,
99% ee aq

Fl ow| N-@-Mikthifl-B-trik¥orodRthyLpy ribRt N ypmapt (70pR{En-atl  aer oxji mat el y

c

agter zeg iRYaGB[ I iphidin43(-phenyl]-decblid® (M) (Vb ifxampl e

303 N-(5-[ert-bu1y|-|soxa20| 3 y|) -1
4-[7-(1H pyrazol -4-yl)-imdazo[ 1, 2-a] pyrl di n-3-yl]- phenyl

Example 292

}-acet am de

2-[2-Fluoro-4-(7-pyridin-4-yl-imidazof1,2-a]pyridin-3-yl)-phenyl]-N-(5-isopropenyl-

thiazol-2-yl)-acetamide

7N x
N
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-1-methyl-ethyl)-thiazol-2-yl]-
acetamide. MS (ES), m/z 470 (M+1).

Isolate the following similarly from the corresponding carbinol syntheses:

10

Physical
Ex. Data
Name MS(ES),
(m/z)
293 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)- 470
phenyl]-N-(5-isopropenyl-thiazol-2-yl)-acetamide M+1)
2-{2-Fluoro-4-[7-(2-methyl-pyridin-4-yl)-imidazo[ 1,2~ 432
294 a]pyridin-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-yl)-2-(2-fluoro-4-{ 7-[2-(2-morpholin-4-yl-
propyl)-pyridin-4-yl]-imidazo[1,2-a]pyridin-3-yl }-phenyl)-acetamide



N NV /- NI N O10 A

N-(5-tert-Butyl-isoxazol -3-yl)-2-{4-[7-(1-dinethyl sul fanoyl - 1H pyrazol - 4-yl
)- i m dazwp2o@/@jgryri di n-3-yl ] - phenyl }-acetan de PrepaPeTiistévepoasedur es
simlar to Exanmple 219. M5 (ES), mz 548 (M+l). B.

N-(5-tert-Butyl -i soxazol -3-yl)-2-{4-[7-(1H pyrazol -4-yl)-imdazo[ 1, 2-a] pyri
di n-3- 15 yl]-phenyl }-acetam de D ssalye
N-(5-tert-Butyl-isoxazol-3-yl)-2-{4-[7-(1-di net hyl sul fanoyl -1 H

pyrazol -4-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-phenyl}-acetamnm de in CHC12,

met hanol and 1 N HCO in ether—in equal volunes and then concentrate to
give a solid. Dissolve the /|I—a) in HOAc and stir for | hour. Concentrate
and purify by silica gel aphy with 20 0;5 % MeOH in CH2CL12.
MS(ES), nn/z 441 (M+l). Th ‘ng exanpl e is-prepared with a procedure
simlar to Exanple 303: Physi \Data Nane{M5(ES), (mz)
N-(5-tert-Butyl -thiazol -2-y T pyr.ag 4-yl)- 457 304 i m dazo[
1, 2-a] pyridin-3-yl]-phenyl } >-2006/ 091671

PCT/ US2006/ 006283 -135 Exanple 305 2e[2-Fl4pro-4-(7-pyridin-4-yl-imdazo
[ 1,2-a]pyridin-3-yl)-phenyl]-N[5-(tetrahydro- pyran-4-yl)-thi azol-2-yl]
-acetam de 0 Prpui@iracdinge woth\propeedhres sBnibar to Example 219 and separate into

oo ehiiGmers by UHRA Blet AR 8 R85 i AT BB -t Bhleki (Gosh o~ tetra
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), m/z 607 (M+1).

Examples 297 and 298
(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

FF
O/
AL

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—ﬂuoro—pheny1)—N—(4—trifluoromethyl-pyﬁdin—Z—yl)—
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 (IT) (0.22 g, 10 mol%) and heat the reaction overnight at 90 °C. Dilute with
ethyl acetate and 1N 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, filter 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; in MeOH : DCM) to give a light yellow solid (0.977g). Dry overnight at 60 °Cin a



pyran-4-yl)-thiazol-2-yl] -acetam de The title conpound is prepared with
procedures simlar to Exanple 219. Ms (ES), mm/z 530 (Mm+l1l). 10 B.

2- [ 2- Fl uowo-24e¢(0pi¢ryr i di n- 4-yl -i m dazo[ 1, 2- a] pyri di n- 3- ylpCTplseonglope2BB [ 5- (t et
rahydro- pyran-4-yl)-thiazol-2-yl] -acetam de D ssol ve conpound
2-[2-fluoro-4-yl-imdazo[1, 2-a] pyridi ne-3-yl)-phenyl]-N[5-

(4- hydr oxy-tetrahydro-pyran-4-yl)-thi.gznl -2-yl]-acetam de (0.186 g, 0.35
mmol, 1.0 eq.) in trifluoroacetic acid (8 nL). Add Pearl nman's cat al yst
(0.12 g) to the mixture. Stir the 15 reaction mxture in hydrogen

t h 0 f fy b |
chr omat o AN oRBh) AEoRY el CRMEI B S SR IR Y oo T
af ford thestNEOH OB ¢hoidesdTe, prédf (0. W@S)Dryfdvm‘rﬂg}ﬁ 11146(6 Mripa The

following exanple is prepared with procedures sinmlar to Exanple 305:
Physi cal Yaquem ¢ygngo gwg ’]Vgp{qglgyt (3@%)Z)LCM§6ES) m/z 619 (M+l) Separation of

2-[2-Fl
ph[enyl ] ul\éﬁ%?&gst@yﬂh r o- da(gdl%yl SZ@){]}J% %%g%'ﬂgl% -ac e%g%rllltdgdoz]y f) 20
Exanpbe 38thdnol w/ 0.2% DMEA, Flow 0.6 ml/min, UV 260 nm) prov1ded both enant1omers at
[N-2 ?| l?oﬁlt;my l{u%nrgt%y 55%{2?3& C\P ]éptgﬁt 5§ 1ra1 i%l’ %}?/ 537 &s%lrﬁag 723¥r|11 utes.
, 2- a] by 'Exd29| ﬁoﬂllﬂ) 2 p@%lﬂﬂu't@sc @E&tm Qﬁsolﬁ% SORBLAIG ] n Bk dIREAE/ 006283

- 1 nbi ne

2- (4 brorm 2 quoro phenyl) N—[4 d| met hyl am nonet hyl - 5- ( 1- net hyl -

cycl opropyl)-thiazol -2-yl]-acet 1.06 mol ),
7-pyridin-4-yl-imdazo[1, 2- a] p%ﬁ?@ﬁﬁgg? %8%0 g, 1 equiv.), potassium

acetabe (0.@3- ghd (:S)ewsm)usdtﬁ thﬁlaultwyarmppﬂuksro& by-ori HenohPhodidh-Dyi- 1
equ) tris(2,4-di-t-but enyl ) phosphi t 0.034 g, 5 nol % and NVP (10

mL). De-gas wi t BrORYDRYgEH- tlﬁ/ nmae@z%b%a r@m %ml)-ph@éﬂ)a@@w@@dmz g, 5 nol

% o]
NS
F N\W J/é

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: 260 nm) both enantiomers at
approximately 99% ee as characterized by chiral 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 a|pyridin-3-yl}-phenyl)-N-[5-(1-methyl-cyclopropyl)-[1,3,4]thiadiazol-2-yl]-acetamide



and place under nitrogen. Heat at 120 C for 24 hours then let stir at room
tenperature for an additional day. Dilute wwth ethyl acetate then wash
wi t h wat ewp 200d9NaOH (aqg), and aqueous saturated sodi umrCThiserocmdes28Dr y
organi cs over MgSO4, then filter and 10 concentrate. Purify by reverse
phase C18 colum HPLC enploying a gradient of 5to 65%to 100%
acetonitrile versus 0.03% aqueous HC-13hen freebase by extraction with
ethyl acetate versus 1 N NaOH (aq). Dry the organics over MgSO4, then
filter, and concentrate to give product (118 ng tan solid, 219%. M (E9),

nalz S, o Ex lsph? St QA A AR EATRANDE B %a%%ﬁg%é?%g%%éhﬂ ggge e e
N-[3- (2, Bndﬂtlﬁﬁiei’BYdycmﬁI@DHPDﬂ (ﬁﬂmhﬁﬂyhéxlz dn2 €hirpioglaOB- I(UEl[)MEtl 0% 33807

4-yl -im dazo[ 1, 2- ridin-3-yl)- hen acet am de (M+l) anpl e 309
N-[ 4- Di mEtRYIHi S REIMEA. B 1({\*1 ;LL @Wl%oﬂtﬁliwélileme@%m 2-[2-fl uoro

o3, RROSAY b%@%%éﬁ%f%i%?% @a%é%@é%% BRI @RI N0

[2-floro-4-(7-pyridin-2-yl-imdazo[1, 2-a] pyridin-3-yl)-phenyl]-acetic
acid, dihydrochloride (0.190 g, O. 52 b% and
4- Di met hyl am nonet hyl - 5- ( 1- net hyl - m pyl)-thiazol -2-ylam ne (0.105 g,
0.497 moIN.(3-rOMy(Rokdzbi-3Ad 512N4bf7 (Idﬂt%wo@nﬁlﬁhhﬁda%[mm {,@mﬁ@ . 1.49
mmol ), then O (7-azabenzotri‘azol - N -tetrai net hyl uroni um
hexaf | uor ophosphate (0.190 g, O. B@ﬂlymme}amltme reaction mixture is stirred
for 14 hours under N2. Purify usi ng,an SCX cartyidge (10 g VAR AN
BondEl ut (r)), eluting with N ajpol : di chl or gret hane, then 1:1 2 M NH3
i n nethanol : di chl or onet hang. Q revegrse phase chromat ography using
a 25 cmby 50.8 nm(i.d.) col urm T W i aron-particles (MeCN 0. 03%4C1 H20
(5:95) to 100% 10 MeCN;, 30 mn). PartitionYetween ethyl acetate and 1 N
NaOH. Wash the organic |ayer

10  A. N-(5-tert-Butyl-isoxazol-3-yl)-2-{4-[7-(1-dimethylsulfamoyl-1H-pyrazol-4-yl)-

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-yl)-2-{4-[7-(1H-pyrazol-4-yl)-imidazo[1,2-a]pyridin-3~
15  yl}-phenyl}-acetamide
Dissolve N-(5-tert-Butyl-isoxazol-3-yl)-2-{4-[7-(1-dimethylsulfamoyl-1H-
pyrazol-4-yl)-imidazo[1,2-a]pyridin-3-yl]-phenyl }-acetamide in CH,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
203 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
Data
Ex. Name MS(ES),
(in/z)
N-(5-tert-Butyl-thiazol-2-yl)-2-{4-[7-(1H-pyrazol-4-yl)- 457
304 imidazo[1,2-a]pyridin-3-yl]-phenyl}- M+1)
acetamide




W th aqueous saturated sodiumchloride, dry over magnesiumsulfate, filter,
and concentrate to the title conpound (0.054 g, 22% . MS(ES), in/z 541
(M) . Prepane/mieif ol | om ng accordi ng to procedures si rCirars2aoe/obseasnpl e
309: Physical datat Ex. Name MS (ES) nt/z 310
2-[2-Fluoro-4-(7-pyridin-4-yl-imdazo[1, 2-a] pyridin-3-yl)- 484 (Mtl)
henyl] -N-(4,5,6,7-tetrahydro-benzot hizgxzol -2-yl)-acetam de 2-

[ 2-Fl uoro-4-(7-pyridin-2-yl-imdazo [ 1,2-a]pyridin-3-yl) 311

phenyl ] -N-[5-(1-nethyl -cycl opropyl ) -4-nor phol i n-4-yl net hyl - 583 (M+1)

t hi azol -2-yl]-acetamde 2-[2-Flu -4 yridin-4-yl-imdazo [
1,2-a]lpyridin-3-yl) 312 0E§hﬁﬁﬂé§0?

pheny| |- \- £-2-Eluomei17 pyeiin- ot apidedold 2o phdini 1y by YIS~ (1G8By G )

t hi azol -2-yl] -acetam de 2-[2- Flg pyridin-4-yl-imdazo |

1,2-a] pyridin-3-yl) 313 pyran -4-yl thlazol- -yl] acetam1de
phenyl]-N-[ 4-(di net hyl am no-nethyl)-5-tert-buty.-thiazol-2-yl]- 543 (Mt1l)
acetam de 2-[2-Fluoro-4-(7-pyridin-2-yl-imdazo[| 1,2-a]pyridin-3-yl) 314

phenyl]-N-[4-(di net hyl am no- net hyl ) - ~thiazol -2-yl]- 543 (Mtl)
acetam de 15 Exanple 315 2#[R-Fyuor.d: 4- !
1, 2-a] pyridin-3-yl)-phenyl]- 5- t - bty

i n-4-yl-imdazo[
nmor phol i n-4-yl met hyl -t hi azol - 2-yl ] -acet® O 2006/ 091671
PCT/ US2006/ 006283 -138- N No / N1 O NQ _JO F N_'~/ S Conbine
[2-fluoro-4-(7-pyridin-2-yl-imdazo [ 1,2-a]pyridin-3 -yl)-phenyl] -acetic
aci d,sdi hyd- pl:flh@bléﬂ?l—i(nﬂdwl gva][%yrﬂcﬁndlﬁlyﬂ))p}&ﬁﬂl]-N-[S -(4-hydroxy-tetrahydro-

5-tert-Butyl - rphaolin-4-yl net
pyfan- 4 yl) thiazol-2-yl]-acétamide

The title compound is prepared with procedures similar to Example 219. MS
(ES), m/z 530 (M+1).

10  B. 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]}-N-[5-(tetrahydro-
pyran-4-yl)-thiazol-2-yl]-acetamide
Dissolve compound 2-[2-fluoro-4-yl-imidazo[1,2-a]pyridine-3-yl)-phenyl]-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 MS(ES),
(m/z)
306 2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)- 514
phenyl]-N-[5-(tetrahydro-pyran-4-yl)-thiazol-2-yl]-acetamide (M=+1)
20 Example 307

N-[4-Dimethylaminomethyl-5-(1-methyl-cyclopropyl)-thiazol-2-y1]-2-[2-fluoro-4-(7-
pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide



5 thiazol-2-ylamne (0.334 g, 1.31 mmol) in DWMF (6 nL). Add

N, N-di i sopropyl - ethylamne (0.54 nlL, 3.93 mmol), then

O (7- azabwozotaivazol - 1-yl )-N, N, N , N -tetra- net hyl ur oni ®OT/US2006/006283

hexaf | uor ophosphate (0.498 g, 1.31 nmol). The reaction mxture is stirred

over the weekend under N2. Purify using an SCX cartridge (10 g VARI AN
BondEl ut (r)), eluting with 1:1 net hanpig-di chl oronet hane, then 1:1 2 M NH3
in 10 met hanol : di chl oronet hane. Concentrate the latter and purify via
reverse phase chromatography using a 25 cmby 50.8 mm (i.d.) colum w 10
mcron particles (MCN 0.03%1IC1 RO (5:95) to 100% MeCN;, 30 mn).
Partition between ethyl a%;;ﬁég:;%n' 1 N NaOH Dry the organic |ayer over
nagnesiun1su|fate filtem coficenttate to e title conpound (0.190 g,
279 . MS(ES), mz 585 (M1 1 i ng according to
procedures simlar to Exanple 309: PhysSica Ex)) Name datat MS(ES) mz  2-
[ 2- Fl uor o-4-(7-pyridin-2-yl-imdazo [F 1, 2-af py 1din-3-yl) 316
phenyl]-N-[5-tert-butyl -4-norpholin-4-yl nethyl -thMNazol -2-yl]- 585 (M1)

acetam de Example 317 2- { 4-[7-(1-Oxy-pyridin-4-yl)-imdazo [ 1, 2-a]

pyri di n- 3- yl ] Coptbémey2-(4-broxhq-3{Tup®-phenfyl S+ drdembihlylaptieomyéthylaz-€t-aritlgd- N F F

2- [ (7- BYTTRPRIN Ty el HOrA e L 85 PR30, PRRaRy T Tt ®
trifluorgmstibie (D lzemgl | e%ﬁet) agntﬂ@luﬁ@ac%ﬁhteg(o 28 e'qmw ), tétiabBtyMmmonium

di chl or onet hane, about 5mcro

2 0. 005_eq), stlr to
di sso? vebrankide @aza gzl mu1Mtt@$(24n@ t-wtzlnhew)pbpsr@@e/&%%é&mw%
d 6
Penpor at bogr OGS, B st i dop ptabiudfindhataleU ol o, S 092*%_ 245

m.), stiand®glaboutider aitrogeanteampél@tdie: 24hanat then laddr atrobingemperagurdTO and
0.50

for an additional day. Dilute with ethyl acetate then wash with water, 1 N NaOH (aq),
and aqueous saturated sodium chloride. Dry organics over MgSQOy, then filter and

10 concenirate. Purify by reverse phase C;53 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 (aq). Dry the organics over MgSOy, then filter, and
concentrate to give product (118 mg tan solid, 21%). MS (ES), m/z 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-Dimethyl-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[1,2-a]pyridin-3-yl)-phenyl]-acetamide

/N I
= — o]
F N N
/N-\

20



mL of hydrogen peroxide solution, stir 16 hours at room tenperature. Renobve
solvents wusing a rotoraevaporator to afford a yellow solid. D ssolve the
sol i d i n woehiamwosmet hane- met hanol, apply to a 120 g si lpctaise@wioé2dsie and
elute with a gradient of 0-->10% nmet hanol 10 in dichl oromet hane over 5

m nut es. \When unreacted starting acetam de has eluted, re- equilibrate the
cartridge with 500 nL dichl oronet hang,and elute with a gradient of 0-- >10%
1 N NH3-nmet hanol in dichloronethane over 30 m nutes. Pool and concentrate
clean fractions to give a yel I ow brittle foam and yel | ow gl ass. Resuspend

the glass and foamin dieth et her ents,_i t.hen dry at
50 C under hiGgmbiae (Rifree-4 BYH“BP@ 143611‘5% @4 1y %éﬁf? eflgl?@B ound as a

crystall ] %[ﬂ%?ﬁllo@é‘ft Eﬁ{a (@19&?’;@ 258 %no'iﬁ‘a%d Bt %ﬁnncﬂﬁ&hﬁb& ) L-nE¥apl e 318

1 (4 { pi pe car bonyl ) - phenyl ] -i m dazo
a] pwycldpmp&)yhla,’zol-z gﬁtnbﬁﬂn@l()s-g()(@ﬂtmmbl)wmmff@l(‘hml—)ph@‘ﬁ@/N urea N NN
\ r @)
{4-[3- (@%@ﬁrﬁawﬁ%lﬁwmﬁﬁé%% ki kg 2ampk; hen Palfrzapsnzotipzel-1-vD)-
phen '} h Be.(0hbe hydooedhely.i tee (0. 30 g,
35 Nﬁﬁ%} Xéﬁ?%%%@ﬁ%%’%@%@? arsate (go 1 n, 0973 mol ) and
t r| et hy | ramdtioe nZ5tufOisdstinded for B+ s ')ndenNDl\/éu)‘lf}T@mﬁj)n SEXicerridgn@ ol ut i on

Concent rRBEA NS B sttt g VbRl R o pguind GITET AT [5nel

chr omat agg@ahl: dicpi6r8BltRRe)! Phiify W &Q@@é gﬁaﬂsezmrd?ﬁfbgisgmoﬁdlmg)ﬁzsam by140
di chl oronet hane - 10% net hanol i n dichl or onet hane- > Oé(ggg%}
(ES) m z

met hanol 50.3 mrel(ich) edwna vt dRayicios partdesd MO A lChis:
613 {m %9@5{38 Errﬁn)e Padtica %et@vger{ %B%l #Httayel an'dsllonﬁ?’WAs)l 1R &éanl{: layer

7-[4-(4- piperazine-I -car phenyl ] - 1 mdazo d]pyr|d|n 3-vyl
} - benzyl yitha@feodk saturated sodium chloride, dry over magnesium sulfate, ilter, an

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:

Physical
E datat
> Name MS(ES)
m/z
310 2-[2-Fluoro-4-(7-pyridin-4-yl-imidazo[ 1,2-a]pyridin-3-y1)- 484 (Mi+1)

phenyl]—N—(4,5,6,7—tetrahydro—benzothiazol—2—y1)—acetamide
2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-
311 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-imidazo[1 ,2-a]pyridin-3-yl)-
312 | 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-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-pyridin-2-yl-imidazo[1,2-a}pyridin-3-yl)-
314 | phenyl]-N-[4-(dimethylamino-methyl)-5-tert-butyl-thiazol-2-yl]- | 543 (M+1)
acetamide

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



ON/- N/ NNrO N p-N Conbine

{4-] 3-(4-am nonet hyl - phenyl ) -i m dazo[ 1, 2-a] pyridin-7-yl]- phenyl

}- (4- met hyD-2pdgpoi@zi n- 1- yl ) - net hanone, bi s hydrochl ori dects2@6906283 56 10
mmol ), (5-tert-butyl-isoxazol-3-yl)-carbamc acid 2,2,2-trichl oro-ethyl
ester (0.2 g, 0.63 mmol) and triethylamne (0.4 nL, 2.9 muol) in DVSO (10
m). Heat the mxture to 70 C, stir -figxe hours, and cool to room
tenperature.' Filter the solution through 10 g SCX columm eluting with

met hanol 4 2 N ammonia in nethanol. Concentrate fractions containing
product to give a residue. Purify by chromatography 15 (5% nethanol in
di chl oronet hane - 10% han ¥ njdi chl or omet hane- 10% 2 N amoni a

met hanol in dichl oror’rgt/ha 7t o ord product (0.0 g, 15%. MS5(ES), mz

592 (M+l). Exanple 320 1-{&=Atert byl o soxaz -yl - 3-(2-fluoro-4-{

7-[4- (pi perazine-|-carbonyl ) - phenyl  m azol;l - alpyri di n- 3-yl

} phenyl)-urea hydrochloride N O N/ cl™F g ol ve
4-[4-(3-{4-[3-(5-tert- But yl - i soxazolf-3-yl)- ure dofy 3-fl uoro- phenyl }-

i mdazo[ 1, 2-a] pyridin-7-yl)-benzoyl]-pi perazine-I-carboxylic acid

tert-butyl ester 4 25 nm), to which is

added Hd (5. 5° bneﬁfﬂ‘l%oélqwﬁéj TSR ishicagoiS P pediovry BERPLSLOBEF 006253

-141 at p@aaik ﬁﬂ@ﬁd&r oor t1hf9%ﬁ B %éﬁt&h@ﬁ 04‘%%?15}{ &1 LifRguo to give

li ght brown slofd?[19 @oduc (1. m 9 I\/% , cﬁitnl 25,582 M1, free

base)3 Tﬁ@a@bﬁn@@m@ (@634 Bel pk efgwib in BNEn(blmh) aé?&@d bTrlﬁfdausaﬂzrbpylf ormul ated as
5 ph | Most
o o or anrs GO RERES s oo MR TP b3y it el b P by Nt ™

phar mcemtmromomaﬂumpho@naem 99E 8 SES! o] P EiRSfehfinSakeuraie wel |
known in the art. See REM NGTON: THE SCI ENCE AND PRACTI CE OF

PHARNACY 760 Qish Higrigeclend ider Nog Puritywsing an SCX cartridge (10 g VARTAN
BondElut®), eluting with 1:1 methanol:dichloromethane, then 1:1 2 M NHj; 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%HCI H0 (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)
m/z
2-[2-Fluoro-4-(7-pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-
316 | phenyl]-N-[5-tert-butyl-4-morpholin-4-ylmethyl-thiazol-2-yl]- | 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

/N ] F F
O_—N+,_\ / N
N

0



ed., Mack Publishing Co., 1995). 10 The conpounds of Fornula | are
generally effective over a wi de dosage range. For exanple, dosages per day
nor mal | y wal2boeniotdtiin t he range of about 0.1 to about 5@QTrus2é0g/00d28H0dy

wei ght. In some instances dosage |evels below the lower [|imt of the

af oresaid range may be nore than adequate, while in other cases stil

| arger doses may be enpl oyed w t hout _¢gusi ng any harnful side effect, and
therefore 15 the above dosage range is not intended to limt the scope of
the invention in any way. It will be understood that the anpbunt of the

conpound actu S ician, in the
i ght of the ?Jé% é\yg%nﬂ4n(:7 éﬁ{dﬁg4\r’¥’éé}§n&%§%@%l&iﬁ&%1@ YB)éo %ﬁ?‘%@ "to be
treated, trﬁﬂhe)rclheth@hpﬂeﬁwt)eacahnﬁ&mmmg rnagol Iﬁﬂl,ol)tm@ 1AL ditklore leRRHO hd@r
corrpounds adm ni stered, the a and response of the i ndi vi dual

pati ent, MaHd (abogt £ e, §é&1§?1i {Q OQ%@%pﬁlﬁﬂ%ﬁﬁs‘%V%}lﬁ%W mfreateiAndowi ng
assay 1 sopashor ge %%%{J;E%g H%&o%&?gérgﬁ_&(ae g% hﬁgﬁ ?ngog\} %anﬂve r,16-24

phosphorylation o rrpoun sen nti-on.
Aut ophos pbardyak BHowmten@nmymre aklsaiditaital ATV EHRR 2 (ni@la)md tlydrvigeny paolide
purifica ated catal ytic do no Acids 807/-1356
VEGFR2 (M%@B S Zﬁgaurrs PHHRCR Fﬁtwsgﬁna@&@di qngthsr yyms MIQ aped 5%y
st andar d nfCH jaesRd lf)@%u({e%gﬁmogc §thrile HoRrdRkSorR kéifﬁﬁ@rﬁjtupég%@ém@\% Blvents

BanHl / H ndl || fragnment using t he follow ng primers: Upper
5' - CCATGGAT Jffoathd yelbowe solids Dig®lve the solid in d1ch10romethane-

GAACCTT. its nucletlde sequence f| nd it
s subcl SACETPHERT R APAGT st B4l PO VTS SRR o Rl Pl Ve
pl asnd d M12@1@Cgfrﬁaﬂaﬁﬁbvgﬁﬂ':fﬂﬂ$&@@6‘%@@58&%&;@64&%%8 1%%2%’(!164}5&%%%[@9% ')ré USKDR -
expr essi on rro . _Bio em -
is expr eggléh‘gf&ée the, cm@emﬁa@m cscfflar@n@ﬁlam 8néplyte witkspgradient ©f PG bco- BRL)
and puri g lalq(i@igd B85S iR 6916 &%O%ﬁl@ﬁ:@t Bg 1%%@60&&%&; gol s (For
exanpl e, Aner sham arnmaci a Bi ot ec | ni-t o ra rinciples
and Met hokisn fa@idhs 1@212/62%1)3110‘Brbrﬁﬁé §Qanﬂ.zﬁxd23&lle@hdsER$s1&lp€nd t;h&g(]iasls And ySi S
buffer ( OnMT”h%]mp# 150 mM Nad, t%ﬁ/‘?%NMO Cal bi oChenm) with
freshly ¢ %W%Féelt"ﬁ’éﬁ%é’l" vacg, A3t Pl & wdenh IEN/IVP‘F\VB‘Iﬁ(ES’r ot ease
Inhl D5 t obfrbRITMh FRIJIPNGSHE figaY r oHTEN

conpl ete protease inhi'bitor 1?80%1%1{?%]{18&%%%3&]5{1% ?ﬂ on |Ige]14 @8 m nut es
The cel | 4By 6Mt-ék 487 €Me).eared by centrifugation at 30,000 g for 20 mi nutes
at 4 a T™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

o
FOC
) o

F
F
F

Combine {4-[3-(4-aminomethyl-phenyl)-imidazo[1,2-a]pyridin-7-y1]-
phenyl }-(4-methyl-piperazin-1-yl)-methanone, bis hydrochloride (0.30 g, 0.56
mmol), 3-trifluoromethylphenyl isocyanate (0.1 mL, 0.73 mmol) and triethylamine
25 (0.4 mL, 2.9 mmol) in DMSO (10 mL). 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 (5% methanol in



10 C, filtered through a 0.2 Mfilter and applied to a N NTA colum

(Q agen). Unbound protein is renmoved with successive Rl PA buffer washes
(50 mM Trwe 2péd/08161 150 mM NaC, 1% NP40, 1 nmM EDTA, OP23XSe@dioos?s3
deoxychol ate, 20 mM - nercapt oet hanol), |ysis buffer washes and finally 1X
ki nase buffer (KB) washes (100 MM HEPES pH 7.5, 10 mM MiCl12, 5 nM

-mer captoet hanol ). KDR protein is elyygd in 1X KB containing a 15 |inear
gradi ent of 200 nmM i m dazol e over 10 col umm vol unmes. The peak fractions
(based TM on a SDS-PACGE gel analysis) are conbi ned, concentrated by

Caner shai PraiEdES) > (A rRe RETEL h e pRe Bt T ey iRt POt 2006 pur e
wi th onliy d@%rbbfﬂéﬁﬁhéb%?a'ffeﬁﬁ%g&ﬁi(wlg)g, 5375 eptsats e rizy6 B+ phos phot yr osi ne

western analysis foll'ow ng t vitro 20 aut ophosphoryl ati on reaction. B.
KDR-CD In Vitro Autophosphoryl ati on Ki nase Assay. Kinase reactions contain
1 gg total protein in 40 L reacttgn é\%ﬁge containing 4% (v/v) DMSO fi nal
concentration, 1 MATP, 1 uGi/rxn 33p" (fromNEN) in 1X 25 KB. A
conpaund 1disLieiBty1siesi e s]1-3y1) 20 (4M 1-p4-14-ehettWlLipspealited] arbbing)-abensé]-r eact i on
to determ ne conpound activity; test conmpound may be pre-incubated with KDR
enzynme for up to 30 mlﬁu@@@[%g"akb’m@'%ggbpeﬁzdl)dﬂ%ti on of the radiol abel .
The radiolabeling reaction is carriednQut at 30 ~C for 20 m nutes before
addi ng 100 L 25%CA with 3% JP stlop the reaction, then precipitated
with 50 L 1 ng/nmL BSA. The /qu ed 30 reaegions are transferred to

Mul ti ScreenTM FC pl at es @ | i pore) and iat ed for WO 2006/ 091671

PCT/ US2006/ 006283 - 143 our at room tenperatyre. The plates are
filtered, washed 3X with 250 L 10% TCA and bl otfed dry. M croSci nt TM20
(Packard) is added and the plate is coun 0 Wallac M crobetaTM
Dougher - Vermazen, M et al., Bi ochem Bi ophy es Commun 205(1): 728-738
(1994). The 1C50 val ues are calcul ated froma | ogri stic. 4-parameter curve

\ ! P
fit. For 5 al Compiepies-Erieripemethikpany-inpdazobseralpyridis’ 2t 1 ess than 1.0
x 10.6 t 1 i ' [ bati on of
compound? iy -ERpURSI BBl BV TR s Ry O e
r epr B eninnidlg (Svet-agel-sbxal-Bedistarbamic bR Atteclleteethynatar ¢, Exanpl e

I 1 2 1 42
&0 ( nl\/&-63 n?mgl ang triet}?yqamine (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 = 10% methanol in dichloromethane—>10% 2 N
ammonia methano! 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-yl)-3-(2-fluoro-4-{ 7-[4-(piperazine-1-carbonyl)-phenyl]-
imidazo[1,2-a]pyridin-3-yl}-phenyl)-urea hydrochloride

/N
S = vy
N a ¢ N’QO

Dissolve 4-[4-(3-{4-[3-(5-tert-Butyl-isoxazol-3-yl)-ureido]-3-fluoro-phenyl }-

imidazo[1,2-a]pyridin-7-yl)-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



173 26 196 106 289 41 15 303 46 In Vivo Efficacy in PC-3 Prostate Tunor
Xeno r~ afts Male SCID mice (Fox Chase, Taconic |aboratories) are inplanted
s.c. in twe2we&a916720 flank with 0.2 nL of a cell suspengCoruspetsped26s in
serumfree media containing 5 x 106 PC 3 human prostate adenocarci noma
cells (obtained fromATCC). Exanple 130 is prepared as a suspension in 1
%CMC/ . 25% Tween 80 and admi ni stered lf oral gavage for 21 days begi nning
after tunors reach approxi mately 150- %bo ng (volume calculated by I x w2 x
0.536 where | is the larger and wis the smal | er of perpendicul ar dianeters
25 determ ned by caliper neasurenent). Exanple 130 is adm |ster tw ce
dai |y ( b2rdooutesapesgbanctfyr thepe hohws, thsn cgnaeniraiedn 3aqe g edield ? e the 30

ng/ kg dose i V, d n f 8 mce each and one
group ré"éB%chzlgtgG @ngrﬂqtgﬁ?) ﬁg@%% %E%%gh?ﬂgﬁwse ce daily as a control.
Statistical analysis is perfornmed by two-way ANOVA and all treatnent

groups are statistically different fromthe co rou < 0.001) at
30 study t er Mihsaommeundagiherprgesnt weamaramae gﬁaé{eéjPP% léte f:lvr:/ 25%3)880 Ex

él?’gm? [ ac%g lggx}lﬁg#m? %Hgﬁglg%/ PyHH 3 Cctl-ifl?)u%s glé/léﬂsa ﬁi‘%géfgalﬁiy n I\/gan SE

880. 6 1'~‘_sac}4c&ﬁ1pcb31t80r&hﬁe for 3&1 8drhitfistrafon180¢h plfrErcaABi0al CPNPORIEORY Ny / kg M an
55 8 100.8 21.1 '~** 6 67.7 16.9 *~ * 57 8 86.3,19 *** 4 **x
130, 30 ARE/PRYFOSES Eorguep e RT3 g o G npihg A5 572 . &y REMISGIONS7 5 g6 5
17 *** e Q9B ANSPRAGEICE OF PHARMACY (A. Gennaro, et 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
limit 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.
Tt 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 patient's symptoms.
The following assay is performed to measure the ICso values of inhibition of

phosphorylation of VEGF-R2 with compounds of the present invention.

Autophosphorylation enzyme assay
25 Al VEGFR2 (KDR) 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-3’, its nucleotide sequence is verified and it
is subcloned into the pFASTBac-HIS™ vector system (Gibco-BRL) (to give plasmid



WD 2006/ 091671 PCT/ US2006/ 006283 -145- W Claim 1. A conpound of Formnul a
(1): R N4 R(CH)n R (l) 5 wherein: R: is (a) 2-pyrirrgonyl optionally
substi t utwo 2aaqde1¢7CH2) 1. ANR2R3; or (b) phenyl, thienyl, PCius2@cpbe283

i m dazolyl, pyrazolyl, triazolyl, oxazolyl, pyridinyl, N-oxo-pyridinyl, or
pyrimdinyl, all of which are optionally substituted with -(CH2)0_4NR2R3
Cl-C6 al kyl optionally substituted w4h amno, pyrrolidinyl, or 10 1
nor phol i nyl, or 1-2 substituents independently selected fromthe group
consi sting of Cl- C4 al koxy, halo, (Cl-C6 al kyl)sulfonyl, nitro,

-sul fonyl (CH2) 0_4NR2R3 , and -carbgnyl .0 R2R3, | en
C1- 06 aPRYH) fopbicainuiiyg cSpBsIqn: LﬁFéHOﬁn %{ﬂg-@@%@el“%ﬁ@%ﬁ%‘r‘ %é@%ggr I o
al kyl ORIO0H |t loshl L b adliotnldh BY O Kiionl frotdid fl SIDIcenPidilslo-BRI)
pyrrolidainyl? or , RS, and e nitrogen to which they are attached form
pi peL i ?pﬁwil)urifmggﬁbaﬂmgyrb soptlidrdfihiyy subseiogtapas piete¢elIFOOs*EMRG! | or
nor phol i nyl ; is thiazolyl, pyridinyl,k or envil | bstituted
o PrrumeeadBreet el pearsgedan? BEREpLt g SRR A E# S o, ©
rre | H . 1. ’
1553 '%éﬁ)&f’;’ hylos ARt dé Bised Roykis bEEE) (IORBM TE(BI MSRES0 mM
NHC(%)) CHQ%?G jI<IH O'NHR6 or = C( S) NHRG; 28 nis 04-34 for Og(]}{')) NHRG,
E\IH)C( 0 Cﬁﬁm,zo.mmgmwﬁﬁﬂnaﬁhbm) with freghly gddedGopMHrBerarRIOSPNHRE™™and R6 i s
a) unsubstitut dr obenzat. hi ' | di nyl,
byt i m aitiezsy f NP Se o Sttt Mol B Bl < T2 a1
al | of whigh exeopAimealhplaspatddseinibitrBodk B gstibanniteire)tas iogfor
i ndependent 'y sel ected fromthe group cortlsi Sti ng f. Cl1-C6,al kyl optionally
subs':1 i ][ _Lﬁ@eildmutw-t Fhegelt byrgtes de wloasgh irfeABLUERHONG ?gioﬂgﬁ,fob%‘g@}'ﬁ‘éﬁsﬁie%‘ or
nor phol ionyl , C2-C6 al kenyl . optionally su |-t 0¥e N ’
di mdfhy| anlk%fééﬂb’eh& ?S%Méétegﬁ %RP,he%{ 158 NIE rretcg%/ul\%n %%%%6?85%%17(11
PCT/ US2 %Q(@L/eglqg 2880ved kfith 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/mL
and desalted over an FIR26/10 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 pg total protein in 40 pL reaction volume containing

4% (v/v) DMSO final concentration, 1 pM 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 TM-FC plates (Millipore) and incubated for



di f 1 uoronet hoxy, trifluoronethoxy, dinethylam noethoxy, phenoxy, tolyl,

hal o, nethyl sul fonyl, dinmethylam no, diethylam no, cyano, C3-C6 cycl oal kyl
opti onal Iwo 28asb®ié7iut ed wi t h hydr oxy, net hoxy, nethoxyetrhoas2006/1006283 hyl |

3, 4-di net hyl i soxazol -5- yl -am nosul fonyl, tetrahydropyranyl,

t et rahydr opyr anyl am nocar bonyl, C2-C6 5 al kyl carbonyl, norpholinyl carbonyl,
and pi perazi nyl carbonyl; or phar rrac_emg_i cally acceptable salts thereof. 2.
A conpound according to daiml wheréin R5 is C(ONHR6. 10 3. A conpound
according to Caim1 or 2 wherein Riis phenyl, thienyl, thiazolyl, or
pyridinyl all of which are ogtionally.sub tit tcf with -(CH2)0 _4NR2R3,

Cl- C6 ailBAUT 2iGRPJRRPERAt W e d £ PAFtes @rdfiliarediasBed P rvith 438 iy 0% CA.

o by b R YR S SO SR A P
-sul fo nwdgcggoﬁ% MmN el@{}gnﬁ%{l ’P%n%tl_flwggc)cg?iﬁl\g?g@?ysl lﬂtng ég)%%“fa‘\ﬁ g@g)(?y nd

accordi ng aiml rchis pyri

a] pyri dim2833gl()9%hemit ICHvabBret bicfdalearaotef-biyila-1pFieny i pareetarude. fit. For A
conmpqund_according to Claim1 which is N-(5-tert-butyl-[1,3,4]thiadiazol-2
20 5 all examples included herein, the ICso values are less than 1.0 x 10™ M.

yl)-2-12-flu oAl LA =4 yilo= L i z L dins 3= -phenyl ] - aceta
il 6. A comAusrottithfied ufive kIDHRERk FrinRlbh Of EopdntaRE
2- [ 2- f | woryndp(dr-tpymitidiimg theyhbelingirghatiof and represent the average of at least two

1, 2-a] pyridi n-3-yl)-phenyl]-N-(5-isopropyl -4-nethyl -thiazol -2-yl)-acetam de
.25 7. SﬁP%?fFr&S‘iﬁﬁ@“&@%‘b%di ng to daim1 which is

2- (2-fluoro-4-{7- [Eatidgror phol i n- ICsq (nM)
4-yliopropyl ) -pyri dign-4-yl ] -i m dazo[ 1, 22-863 pyri di n- 3-yl

}-phenyl) - N-(4-trijghuoronet hyl - pyridif-2-yl)-acetanm de. 8. A conmpound
according to C ai which is N[4-di hyl am nonet hyl -5-(1- 30

met hyl - cycl opr opyl),=zt hi azol - 2-yl ]-2-] -f6l uoro-4-(7-pyridin-4-yl-imdazo[1,2
-a]l pyridin-3- yl)- genyl ] - acet am de. 2006/ 091671 PCT/ US2006/ 006283 -147
9. A _conpound acc ing to daiml1 whith is 2-[2-fluoro-4-(7-pyridin-4-yl-

i m dazo[ 303 46
1, 2-a] pyridin-3-yl)-phenyl]-N[5-tert-butyl -4-norpholin-4-yl net hyl -thiazol -
2- yl]-acetamde. 5 10. A conpound according to any of clainms 1-9 wherein

(e phermeeutically 36Saph kel dclaalech s ALl Oroup comr i ng

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 /
x w” x 0.536 where [ 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 and Std Errors

19%CMC/.25%PS 80, : Ex 130, 3.75



10 11. Crystalline

2-[4-(7-pyridin-4-yl-imdazo[ 1, 2-a] pyridin-3-yl)-phenyl]-N(3-

trifl uor owetzhgdoopdrenyl ) - acet am de. 12. Crystalline PCT/US2006/006283
2-[4-(7-pyridin-4-yl-imdazo[1, 2-a] pyridin-3-yl)-phenyl]-N(3-
trifluoronethyl-phenyl)-acetam de according to Caim11 having a nelting
point of 15 217 C 13. Cystalline y,,

2-[4-(7-pyridin-4-yl-imdazo[1l, 2-a] pyridin-3-yl)-phenyl]-N(3-
trifluoronethyl-phenyl)-acetam de according to Caim11 having a nelting
point of 202 C 20 14. Crystalline

2-[4-(7-pyridin-4- )9'2- inﬁIi‘dazo[ 1, 2-a] pyridin- 31-’8/}(§- phenyl ] - N-( 3-
trifluoronethyl -phenyl)-acetam de according to Claim 11 having a nelting
poi nt of 193 Bay25n15. Meaonpodhd abigoifdi ng t Meany e Sfgnif.ains 1 to 14
or a pharnaceutiical By &dtgcépt ab?®3sal€Cubr sd vaoelt hag.gof fdr use as a
medi canent. . 1657 A 8et h@goe6f i nbd.bitidgl VEGS R210.0 a3granmei**conpri si ng
adm nistering to a mamual in need of such treatnment a VEGF-R2 inhibiting
amount of a conpound 30 according to any ongxof3cchgi ns 1-14. WO 2006/ 091671
PCT/ US2006/ 006283 14 37.75-m§>’1 t hod of bl O%é/ﬁ angi ogenesi s conpri si ng
adm nistering to a manmal i n eed of such trqu%nt a VEGF-R2 inhibiting

amount of a co ungd ac i ng any,..one ns,d514.,..2 18. A net hod
of treating surs%opt %bl e(i gpl as2t J in é:*mamﬁ gﬂ?ﬁri %i%g Egrri nistering to
: i NI DIt

a manmal in need of “such eat t a VEG-- amount of a
conpound according to any one of clainms 1-14. 19. A method of suppressing

t unor angi ogenesi s BExn 139, r’ili*%(gconpri sing 10 administering to a mamal in
need of such treatment a VEGF-R2 inhibiting She®dEgPra conpound according
to any one of c¥ainmd 1-196.720. W&.G@har fititeut i ¢&F: f or md=eR.00h conprising a
conpound accordihg 8o amg6.dne &7 cl aifite 1- 14*%:0.00dnop ratd.@n with a
pharmaceutically acceptable carrier, diluent, or 15 solvate.
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We Claim:
1. A compound of Formula (I):
R]
Za
N Q
4
R cm)—r’
@
wherein:

R':is (a) 2-pyridony] optionally substituted with—(CHj);sNR*R?; or
(b) phenyl, thienyl, thiazolyl, imidazolyl, pyrazolyl, triazolyl, oxazolyl,
pyridinyl, N-oxo-pyridinyl, or pyrimidinyl, all of which are optionally substituted with
-—(CH2)0_4NRZR3 , C1-Cg 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 alkyl)sulfonyl, nitro, -sulfonyl(CHy)o4sNR?R? , and
-carbonyl(CHz)o_4NR2R3;

R” is hydrogen or C;-Cg alkyl optionally substituted with hydroxy;

R’is hydrogen or C;-Cs alkyl optionally substituted with hydroxy,
trifluoromethyl, or pyrrolidinyl; or R? R’ and the nitrogen to which they are attached
form piperidinyl, piperazinyl optionally substituted with C;-Cg alkyl, or morpholinyl;

R*is thiazolyl, pyridinyl, or phenyl optionally substituted with 1-3 substituents
selected from the group consisting of halo, amino, methyl, trifluoromethyl, and nitro;

R’ is C(O)NHR®, OC(O)NHR®, NHC(O)CH,R®, NHC(O)NHR® or C(S)NHR;

n is 0-4 for OC(O)NHR6, NHC(O)CH,R®, NHC(O)NHR® and n is 1-4 for
C(O)NHR® and C(S)NHR®; and

RCis (a) unsubstituted tetrahydrobenzothiazolyl; 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 C;-Cs alkyl optionally substituted
with hydroxy, dimethylamino, pyrrolidinyl, piperidinyl, or morpholinyl, C-Cs Aalkenyl
optionally substituted with dimethylaminocarbonyl, C;-Cg alkoxy, trifluoromethyl,
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difluoromethoxy, trifluoromethoxy, dimethylaminoethoxy, phenoxy, tolyl, halo,
methylsulfonyl, dimethylamino, diethylamino, cyano, C;-Cg cycloalkyl optionally
substituted with hydroxy, methoxy, methoxyethoxy, or methyl, 3,4-dimethylisoxazol-5-
yl-aminosulfonyl, tetrahydropyranyl, tetrahydropyranylaminocarbonyl, C,-Cg
alkylcarbonyl, morpholinylcarbonyl, and piperazinylcarbonyl; or

pharmaceutically acceptable salts thereof.
2. A compound according to Claim 1 wherein R’ is C(O)NHR®.

3. A compound according to Claim 1 or 2 wherein Ris phenyl, thienyl, thiazolyl,
or pyridinyl all of which are optionally substituted with —(CH,)o4NR’R?, C;-Cg alkyl
optionally substituted with amino, pyrrolidinyl, or morpholinyl, or 1-2 substituents
independently selected from the group consisting of C;-C, alkoxy, halo, (C;-Cs
alkyl)sulfonyl, nitro, -sulfonyl(CHy)o4NR’R?, and -carbonyl(CH,)o.4NR’R®.

4. A compound according to Claim 1 which is 2-[4-(7-pyridin-4-yl-imidazo[1,2-
a]pyridin-3-yl)-phenyl]-N-(3-trifluoromethyl-phenyl)-acetamide.

5. A compound according to Claim 1 which is N-(5-tert-butyl-[1,3,4]thiadiazol-2-
yD)-2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-acetamide.

6. A compound according to Claim 1 which is 2-[2-fluoro-4-(7-pyridin-4-yl-
imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(5-isopropyl-4-methyl-thiazol-2-yl)-acetamide.

7. A compound according to Claim 1 which is 2~(2-fluoro-4-{7-[2-(2-morpholin-
4-yl-propyl)-pyridin-4-yl}-imidazo[1,2-a]pyridin-3-yl }-phenyl)-N-(4-trifluoromethyl-
pyridin-2-yl)-acetamide.

8. A compound according to Claim 1 which is N-[4-dimethylaminomethyl-5-(1-
methyl-cyclopropyl)-thiazol-2-yl]-2-[2-fluoro-4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-
yD)-phenyl]-acetamide.
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9. A compound according to Claim 1 which is 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.

10. A compound according to any of claims 1-9 wherein the pharmaceutically
acceptable salt is selected from the group comprising HCI, diHC], succinate, L-tartrate,
and HBr.

11. Crystalline 2-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3-

trifluoromethyl-phenyl)-acetamide.

12. Crystalline 2-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3-
trifluoromethyl-phenyl)-acetamide according to Claim 11 having a melting point of
217 °C.

13. Crystalline 2-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3-
trifluoromethyl-phenyl)-acetamide according to Claim 11 having a melting point of
202 °C.

14. Crystalline 2-[4-(7-pyridin-4-yl-imidazo[1,2-a]pyridin-3-yl)-phenyl]-N-(3-
trifluoromethyl-phenyl)-acetamide according to Claim 11 having a melting point of
193 °C.

15. A compound according to any one of claims 1 to 14 or a pharmaceutically

acceptable salt or solvate thereof for use as a medicament.

-16. A method of inhibiting VEGF-R2 in a mammal comprising administering to a
mammal in need of such treatment a VEGF-R2 inhibiting amount of a compound

according to any one of claims 1-14.
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17. A method of blocking angiogenesis comprising administering to a mammal in
need of such treatment a VEGF-R2 inhibiting amount of a compound according to any

one of claims 1-14.

18. A method of treating susceptible neoplasms in a mammal comprising
administering to a mammal in need of such treatment a VEGF-R2 inhibiting amount of a

compound according to any one of claims 1-14.

19. A method of suppressing tumor angiogenesis in a mammal comprising
administering to a mammal in need of such treatment a VEGF-R2 inhibiting amount of a

compound according to any one of claims 1-14.

20. A pharmaceutical formulation comprising a compound according to any one
of claims 1-14 in combination with a pharmaceutically acceptable carrier, diluent, or

solvate.



