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USI NG THE SAME Thi s non-provisional application clains benefit of priority
of US.' provisional application 60/408,812, filed Septenber 6, 2002.
BACKGROUND OF THE | NVENTI ON TGF(3 (Transform ng G owh Factor (3) is a
menber of a large family of dimeric polypeptide growh factors thaf MAR 2407

i ncl udes activins, inhibins, bone norphogenetic proteins (BMPs), growh and
differentiation factors (G)Es) and nullerian inhibiting substance (MS).
TGH(3 exists in three isofgehs (TGE(3l, TG(32, and T&E(33) and is present
in nost celyyg, 206 th its receptors. Each isoformis expressed in both
a tissue-specific and devel opnentally regul ated fashion. Each TGFI 3 isoform
is synthesized as a precursor protein that is cleaved intracellularly into
a Ctermnal region (latency associ ated peptide (LAP)) and an N-term nal
region known as mature or active TG-. LAP is typically non-covalently
associated with mature TGFO prior to secretion fromthe cell. The LAP- TGFP
conpl ex cannot bind to the TGF(3 receptors and is not biologically active.
TGF(3 is generally rel eased (and activated) fromthe corrpl ex by a variety
of mechani sms i ncl udi ng i nteract IDAZOLOBEVRINGE®Ndi n-1 or pl asmin.
Fol | ow ng activati on, TGFI3 o] nds at hi h afflnlt to the t pe Il receptor
(TGF(3RIT), a consti AN THODS AFMAKING AND HSING THE SAME,

| i gand- bound type I recept or phosphoryl at es the TGH 3 type | receptor (A Kk
5) in a glycinels e o]
recruit and phospﬁgﬂt %l%blgbd\h*gtr aﬁaﬂ@r{; glﬁgﬁl h%}@ﬁ%w@%H@ﬁOﬁgngdg%Sﬂ@%%
See, e.g., Hap]dxcawbnéﬂmassnl\ﬂiled SeptembeB6, BOOD- 682 (2001). Phosphoryl at ed
Smad2 or Smad3 can then conplex with Snad4, and the entire hetero-Snmad

conpl ex transl ocates to the | eus ﬁng [ t [ i ption of various
TGFp- respon5| ve genes. See, B @&m ng%h%: IﬁW&N&E&%I ocheni. Med 67:
773 (1998). 5 I\/ART%ﬁga MRS cgb Mbehs RS 1 famly
that are distinct ngT_Ir_%:% dr [ ngt haﬁmtat lg@ ﬁ H?Jetgtro ﬁe%é?gadﬁ%rsg of
activin a or dBPberichpdlypaphige grcg:vthlfaq:tnrsahat mcludes activins, inhibins, bone

morphogenetic proteins (BMPs), growth and differentiation factors (GDFs) and
mullerian inhibiting substance (MIS). TGFJ exists in three isoforms (TGFB1,
TGFB2, and TGFP3) and is present in most cells, along with its receptors. Each
isoform is expressed in both a tissue-specific and developmentally regulated fashion.
Each TGFf isoform is synthesized as a precursor protein that is cleaved intracellularly
into a C-terminal region (latency associated peptide (J.AP)) and an N-terminal region
known as mature or active TGFB. LAP is typically non-covalently associated with
mature TGFp prior to secretion from the cell. The LAP- TGEFB complex cannot bind

) to the TGFp receptors and 1s not biologically active. TGFP is generally released (and
activated) from the complex by a variety of mechanisms including interaction with

thrombospondin-1 or plasmin.

Following activation, TGF binds at high affinity to the type II receptor
(TGFBRID), a constitutively active serine/threonine kinase. The ligand-bound type II
receptor phosphorylates the TGFf type I receptor (Alk 5) in a glycine/serine rich
domain, which allows the type I receptor to recruit and phosphorylate downstream
signaling molecules, Smad2 or Smad3. See, e.g., Huse, M. et al., Mol Cell 8. 671-
682 (2001). Phosphorylated Smad2 or Smad3 can then complex with Smad4, and the
entire hetero-Smad complex translocates to the nucleus and regulates transcription of
various TGFf-responsive genes. See, e.g., Massagué, J. Ann. Rev .Biochem. Med

67: 773 (1998).



. t
.
simlar manner to TGFl that is, by binding to a constitutive
serine-threonine receptor kinase, activin type Hreceptor (ActRIfB), and
activating a type | serine-threonine 5 receptor, Ak 4, to phosphorylate
Smad2 or Smad3. The consequent formation of a hetero-Shadg 9 X Wth?”

Smad4 al so results in the activin-induced regulation of gene transcription.

I ndeed, TGFO and related factors such as activin _regulate a |arge array of
cel I ul ar processes,z=€.g., cell cycle arrest |n,£%|thellal and hemat opoi etic
cells, control 10 of nmesenchymal cell proliferation and differentiation,

I nflammatory cell recruitnment, inmunosuppression, wound healing, and
extracellular matrix production. See, e.g., Mssague, J. Ann. Rev Cell.
Biol. 6: 594-641 (1990); Roberts, A B. and Sporn M B. Peptide Gowh
Factors and Their Receptors 95: 419-472 Berlin: Springer-Verlag (1990);

Rober t A B, d Fact ©1-9 (1993): 415
A exand ow, A qu%narem&g(rggemlp.prs Efg?a%& sygestamy )Q’thﬁt@éezélf%%'?gf(ﬂ%g@.
HYper ﬁé ntﬁat&ﬂ%%%n% %Q?lle{el? I%fmggﬁﬁ{érlﬁgs m@ynmgﬁfg ilsor der s

ess sition race ri'x, an abno Ty high |evel

Of I nHrﬁmi‘&hﬂtrter teTOFRIRA is, ftiythinding to dicomstitetie, sednsithpeargne ssiepwrcancer s) .
Simlarly, activin signali n(g and overexyessr on of activin.is linked to
pat hokﬁ@ﬁ@eﬁcﬁwﬂs*dpﬁlgr@ctm@t TgENg 44Vas | SRIImerreqning cunul ati on an

1 VZZS' Sggsgeﬁlk[ £ gho%/fn t%SrIa 42 d3Agl'he‘]cﬁn§%ﬁ%5 fonggr!u‘;%%f' 2'41 4'43-

(1994hetel\@-E&t&ﬂe:om le:e{mtﬁlSma‘Hm alsh reElatdmlthe éﬁ&m—ﬁﬂﬁe&ﬂ&gﬁh@ﬁﬁ)ﬁ De Bl eser et!

at, Hepatology 26: 905-912 (1997); Pawl owski, |I.E., et al., J. din.
| nvesgene genscHRton4s (1997); Sugiyama, M et al, Gastroenterol ogy 114:
550-558 (1998); Munz, B. et al., 25 FMBO J. 18: 5205-5215 (1999)) arfd)

ol ol - Biged TR AreBh figfhro P aF AN veellote Bl sl 208 Bt vin

can aectihsignprogesses, ceagl yelt ayclenstuese ireegtithalisl dndllmmampbrem ceHgesoneroh. , Sugl ya
M et al., Gastr(i) clJ ogy 114 550-558, (1 . It is therefore desi r abl
t 0 depEmssenchymal selbproliferagon apd dfrsentiation, i a@F’&W&Y Fﬁ‘é TeCNIRETE: conponent s

(r)rfal 1E Bnct | 5’%5 r@&%ﬁbr{,&oﬁé?&%ﬁ@ﬁgﬁéa &%HQMW%%M%U%RY%G THE

I NVEWﬁSh@mﬁnﬂmds‘?ewf Céléerl & 694-64i élﬁﬂ@é&;)@tﬂrerted&yB rmtdeSpomMa@om sts of
]E g(ramr ?Cﬁ:,(@gf awr}{v)gagz‘grs e(z)cref)i‘ors 5? 4algd4{7%rBdm Spring hui),eﬂcorrpounds of
(1990); Roberts, A. B. and Spom M. B. Growth Factors 8:1-9 (1993); and
15 Alexandrow, M. G, Moses, H. L. Cancer Res. 55: 1452-1457 (1995). Hyperactivity

=

of TGFp signaling pathway underlies many huran disorders (e.g., excess deposition |
of extracellular matrix, an abnormally high level of inflammatory responses, fibrotic

disorders, and progressive cancers). Similarly, activin signaling and overexpression

of activin is linked to pathological disorders that involve extracellular matrix

20 accumulation and fibrosis (see, e.g., Matsuse, T. et al, Am. J. Respir. Cell Mol. Biol.
13: 17-24 (1995); Inoue, S. et al., Biochem. Biophy&. Res. Comm. 205: 441-448
(1994); Matsuse, T. et al, Am. J. Pathol. 148: 707-713 (1996); De Bleser et al.,
Hepatology 26: 905-912 (1597), Pawlowski, JE,, et al., J. Clin. Invest. 100: 639-648
(1997); Sugiyama, M. et al,, Gasfroenferology 114: 550-558 (1998); Munz, B. et al,

25 EMBOJ. 18: 5205-5215 (1999)) and inflammatory responses (see, €.g., Rosendahl, A.
et al.,, Am. J. Repir. Cell Mol. Biol. 25: 60-68 (2001)). Studies have shown that TGEB
and activin can act synergistically to induce extracellular matrix (see, e.g., Sugiyama,
M. et al,, Gastroenterology 114: 550-558, (1998)). It is therefore desirable to develop
modulators (e.g., antagonists) to signaling pathway components of the TGFB family to

30  prevent/treat disorders related to the malfunctioning of this signaling pathway:.



enpl oyed in the prevention and/or treatnent of diseases such as fibrosis
(e.g., renal 5 fibrosis, pulnonary fibrosis, and hepatic fibrosis),
progressive cancers, or other diseases for which reduction of TGP famly
signaling activity is desirable. In one aspect, the invention features a
conpound of formula XX Yz (R2)n Xz X1'N ~(Rl)m X3\X J- NN 4 10 ﬁaﬁh of
X1, X2, X3, and X. is indepepdently CR' or N, provided that only t wob M4 1841,
X2, X3, and X4 can be N si miFfraneously. Each of Yr and Y&+ s independently
CRY or N, provided that at | east one of Yl and Y2 nust be N Each R is

I ndependent |y al kyl, al kenyl, al kynyl, al koxy, acyl, halo, hydroxy, am no,
nitro, cyano, guanadi no, am di no, carboxy, sulfo, nercapto, alkylsulfanyl,
al kyl sul finyl, 15 al kyl sul fonyl, am nocarbonyl, al kyl car bonyl am no,

al kyl sul fonyl am no, al koxycar bonyl, al kyl carbonyl oxy, urea, thiourea,

sul fanoyl , sul fam de, carbanoyl, brwﬁl Iiglf bﬁl @! ?E! llgﬁl Y,

cycl oal kyl sul fanyl, heterocycl oa? . OE?@“\I Qﬁs

het er ocycl oal kyl sul f : ,
@&ﬂrpﬁuﬂgmﬁwlag@vare aﬁéﬁgglﬁ'ﬂegl@%égact%h%bmwt@%?gfeOPGFfB

het er oaryl oxy, heteroaryls het er oyl. I S i ndependentl|y
al kyl, al kenyl , fahikytype I re@ptasyhikShatd/or Aliydr Fkys, condp@ymds\if(fatnkylh {T) can be

-N(al kyl)2, -NH(cycloal kyl), N(al kyl)(cycl ocal kyl), - het er ocycl oal kyl ),
- m het Ierk o?; yl ) emp rgFt%e-mEYE”f"@fg\éﬁy)BgFE??em‘?{I-‘i{%\%aﬁiﬁl S:E@é? gﬁ@éﬁsﬁ?‘g-: re“alf

- ar al ky C , Yor:

het er ocycl oa? kyrl_?h(gﬁsépglr oocr_{fcf:?lgaﬁ?ks:fr ?Aé? %Fﬁ ﬂlé‘?’ébr%frr ?%1% _hgat?_aarn g%r?’a(%ﬂ?;/ e,r

het er o?r oyl I kn| ﬂrsease@lfcﬁ' x?d:l(\ajl mﬁmtiony%'ﬂlfﬂ?ﬁ ﬁmllﬁ?silgﬁd;n@antMtfnms dasa'aﬂde.i(yl, ksuI fa,
mer capt o, al koxy, cycl oa oxy, . (cYclqa al koxy, , aryl oxy,. aryl al koxy,
het er ocycl oal kyl oxy, T%‘:”}‘EF ae’p@ﬁéﬁb"‘r‘&%%‘l"f}gﬁl‘sﬁéf 3I°R’6'?9¥n419§(éf‘83% [ oxy,

het er oar yl al koxy, al kyl sul fanyl, cycl g& kyl sul fanyl,

(cycl oal kyl) al kyl sul fanyl, aryl sul franyl\\ ar al kyl sul fanyl, 5

het er ocycl oal kyl sul fanyl, (heterogycl oal Kyl )alzkyl sul fanyl ,
het er oaryl sul f anyl , (R

X4 1 M
)(2/ N /(R Jm
P e
\X4 N N
10 Each of X;, Xz, X3, and X, is independently CR" or N; provided that only two

of X;, Xa, X3, and X4 can be N simultaneously. Each of Y; and Y, is independently

) CRY or N; provided that at least one of Y, and Y, must be N. EachR' is
independently alkyl, alkenyl, alkynyl, alkoxy, acyl, halo, hydroxy, amino, nitro, cyano,
guanadino, amidino, carboxy, sulfo, mercapto, alkylsulfany!, alkylsulfinyl,

15 alkylsulfonyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino,
alkoxycarbonyl, alkylcarbonyloxy, urea, thiourea, sulfamoyl, sulfamide, carbamoyl,
cycloalkyl, cycloalkyloxy, cycloalkylsulfanyl, heterocycloalkyl, heterocycloalkyloxy,
heterocycloalkyisulfanyl, aryl, aryloxy, arylsulfanyl, aroy!, heteroaryl, heteroaryloxy,
heteroarylsulfanyl, or heteroaroyl. Each R? is independently alky!, alkenyl, alkyny!,

20 acyl, halo, hydroxy, -NH,, -NH(alkyl), -N(alkyl),, -NH(cycloatkyl), -
N(alkyl)(cyclocatkyl), |
-NH(heterocycloalkyl), -NH(heteroaryl), -NH-alkyl-heterocycloalkyl, -NH-alkyl-
heteroaryl, -NH(aralkyl), cycloalkyl, (cycloalkyDalkyl, aryl, aralkyl, aroyl,
heterocycloalkyl, (heterocycloalkyl)alkyl, heteroaryl, hetercaralkyl, heteroaroyl, nitro,

3



het er oaryl al kyl sul fanyl, alkyl sul finyl, alkylsulfonyl, am nocarbonyl ;

am nosul fonyl, ai kyl carbonyl am no, cycl oal kyl carbonyl am no,

- (cycl oal kyl ) al kyl car bonyl am no, aryl carbonyl am no, aral kyl carbonyl am nag,
(het erocycl oal kyl ) carbonyl ami no, (heterocycl oal kyl ) al gy@aflonyl ami no,
het er oaryl car bonyl am no, 10 heteroaral kyl car bonyl am no,

al koxycar bonyl am noahkyl am no, { (heteroaryl)qgfjcarbonylaninoalkylanino,
het er oar al kyl car bonyl am noal kyl am no, o

(het eroaryl ) arlyl sul f onyl ami noal kyl car bonyl am no al kyl am no,

aryl sul fonyl am noal kyl am no, al koxycarbonyl, al kyl carbonyl oxy, urea,

t hi ourea, sulanoyl, sulfamde, or carbanbyl. mis 0, 1, 2, 3, or 4

provi ded that when n»_ 2, 15 two adjacent R groups canjoin together to
forma 4- to 8-nenbered optionally substituted cyclic noiety. nis 0, 1, 2,

or 3; dyamy,giatadihataniiin, oatbay, sukio,an¢aeptn; alkgxy, giyolopbybeny, j oi n together to

forma 4- to 8-nmenbered optiopall %1 subst Iitail}cﬁd cyclic noiety. Each of R

ﬁnfj RC{TJWlQalkY\aéﬁéﬁdémlPW:WﬂP@@%, SEITRGNCIORELERY | al kynyl, baI koxy, I facyl A
al o, I OXVy, ' i chi el carboxy, sulfa, 1

rrercap@%tgméyél;?fag(m)?gcr?ﬁ’, ﬁ%‘%ﬁ?fﬁgﬁ?%ﬁy , aﬁ!k{g?%’u c}%/llf%hyé’ycl oal )Iéyl car bonyl ,

(et er e e gt oy ot L Ratarodtyt) Syl ot Nocar bomyl - - |

al ey deﬁt?gmnl@mgﬂwlfmh(h@})?W%@fégﬂB@ﬁfyiS?ﬁ%ﬁyﬁeté@%@ﬁiﬁﬂnocar bonyi , e

a u ; : am no,

(cy%:ll iﬁt%gw!f?@%gﬁ%%@g%hﬁwa%g@% Ilgglﬁp&%gl%%bgg*lf onyl 5&1&?1%%’1’

ar y: Eaelﬂbﬁﬁ&b@ﬁ?mm_ino, @yM?ﬁlk’%rfoaMhﬂamml ' '| k,(ﬁj):dbmloﬂfctmawwmmﬁno,

aral kyl sul f ony] ami no, et erocycl og] kyl ) car bhonyl ap nq, .

( het erasgipatbealamine aralkrisripnpaming, 2’&%&%&38&3&5 R@Tg]?ﬁﬁla?il%oar bony! ani (mD,

(heter . ] ngﬂ@% ar bonyl am no,

het er o@l(ré%fds‘%?wén ?@%@n%ﬁ%ﬁé? e{eﬁrﬁtlr)lg’p%ﬁ?% ar E{?l Iaﬁgn‘r?(’), 3c

Ee’tﬂer qedtalbﬁnaillqﬂléa‘gmwlmmm‘_ \ al?cbf)ltmrmywmizogdkphgﬁg%% | ammoal kyl ami no,
eteroara car bonyl api noa am ng, . .

(het er®ameyyrﬁw§rwkqa{f¥0@a[2ltaﬁ?#&1§we §PE£%%§%A%EWF§MEP%?MMO=

aryls . No. %&é% yl car bonyl oxy, urea,

t hi ou?@%%%%ﬁg%@%gﬁ%@@ﬁ@%%, car barrgell*l,ylaé]?c oal kyl, cycl oal kyl oxy,

cycl oadrglshfuhflampqalicyiamimop alikkyf cpedonyl, alkydsarbomtléyy, b diipyrea,

(cycl Os%ll a¥n|o)yil sllfﬁ/tjar?n'iJ ef, %P gellrbarrr]xg;[d? rng ?sy (?,l 1? 3', §’y clar’ 4; provided that whenm> 2,

15 two adjacent R’ groups can join together to form a 4- to 8-membered optionally

substituted cyclic moiety. nis 0, 1, 2, or 3; provided that when n> 2, two adjacent R®

groups can join together to form a 4- to 8-membered optionally substituted cyclic

moiety. Each of R* and RY is independently hydrogen, alkyl, alkenyl, alkynyl, alkoxy,

acyl, halo, hydroxy, amino, nitro, cyano, guranadino, amidino, carboxy, sulfo, { )
20  mercapto, alkylsulfanyl, atkylsulfinyl, alkylsulfonyl, cycloalkylcarbonyl,

(cycloalkyDalkylcarbonyl, aroyl, aralkylcarbonyl, heterocycloalkylcarbonyl,

(heterocycloalkyl)acyl, heteroaroyl, (heteroarylacyl, aminocarbonyl, l
alkylcarbonylamino, (amino)aminocarbonyl, alkylsulfonylaminocarbonyl,
alkylsulfonylamino, cycloalkylcarbonylamino, cycloalkylsulfonylamino,

25  (cycloalkylalkylcarbonylamino, (cycloalkyl)alkylsulfonylamino, arylcarbonylamino,
arylsulfonylamino, aralkylcarbonylamino, aralkylsulfonylamino,
(heterocycloalkyl)carbonylamino, (heterocycloalkyl)sulfonylamino,
(heterocycloalkylalkylcarbonylamino, (heterocycloalkyl)alkylsulfonylamino,
heteroarylcarbonylamino, heteroarylsulfonylamino, heteroaralkylcarbonylamino,

30 heteroaralkylsulfonylamino, {(heteroaryl)arylcarbonylaminoatkylamino,
heteroaralkylcarbonylaminoalkylamino,



5 heterocycl oal kyl oxy, heterocycl oal kyl sul fanyl, (heterocycl oal ky) akyl,
(het erocycl oal kyl ) al koxy, (heterocycl oal kyl)al kyl sul fanyl, aryl, aryl oxy,

aryl sul fanyl, aral kyl, aral kyl oxy, aral kyl sul fanyl, aryl al kenyl,
aryl al kynyl, heteroaryl, heteroaryl oxy, heteroarylsulfanyl het er oar lﬁﬁL
(heteroaryl)al koxy, or (heteroaryl)alkylsulfanyl. 10 As deflned abd\e, Wihen

n> 2, two adjacent R groups. aﬁg join together to forma. ﬂ- to 8- nmenbered
optlonally substituted cyclic noiety. That is, the 2-pyridyl ring can fuse
with a 4- to 8-nmenbered cyclic noiety to forn1a noi ety such as 7H
[1]pyrindinyl, 6,7-dihydro-5H[Ijpyrindinyl, 5,6,7,8-tetrabydro-quinolinyl,
5,7- di hydro-furo[ 3, 4-bj pyridinyl, or

3, 4-di hydro- | Hthiopyrano[ 4, 3-c] pyridinyl. The 15 fused ring noiety can be
optionally substituted with one or nore substituents such as al kyl

(including carhg é‘%*ﬁ”?je 1aygs #ﬂ&{hﬁyﬁ{% gﬁhﬁ%hk&laﬁﬂﬁ

trifluoronethyl; see I nit el ow), alkenyl, aI kynyl ,
cycl oal kyl , hetmhnlf@d)dahkrphlkybdnhn&,w,lkoacwbpnﬂe&anha:bdnylcaq»yhmuythiourea,

e o o, S, Sl L6 Jrz*g% T

A A S A A R SO N oo E‘,
het er ocycl od] kWetabkgcﬂaaﬂ{}bm I}marmrqpldaﬁdydmﬁ‘anyll Creet drooydleatkyidalkyl,
“Figlz‘;?'kil hearons %})e}%i?,?ﬁaet%?%i’qclo%{)aﬁ%wﬁ%m ?&Eﬁ&ggx}ﬁj@gl:&fanyl
together. to for%rrnmé;&g%}angw%ﬁ%ﬂgﬁ?@%n pti ona?tl?’é sﬁ%ﬁﬁf%&g ic noiety,

t her eby } orm ng:eaeroanyg)waaelroar}ﬁsulfanﬂehmruachlkylpthbgmanyi)dﬂmxy @r oup. Sone
exanpl es of su? a m)lle'm gadlygown below. 5 6MAR2007 N N~ O\ IN' <O N

| O f ~N The 4hetempagy yclic noiety forned by two adj acent R2
000 3 00 RSt R S R B 6 b
trifluoromet hylfprmaet- d@B+m¢mbnred>bpﬁ<aiaMy Isﬁhénmhted/):yclﬁc mblegny Thatds, KgaZpyridyl
SRR CECES LR ST TR TP )
nitro, carboxy.[1}pyrindiny, 6,7-dihydro-SH-{1]Jpyrindinyl, 5,6,7,8-tetrahydro-quinclinyl, 5,7-
dihydro-furo[3,4-b]pyridinyl, or 3,4-dihydro-1H-thiopyrano[4,3-cJpyridinyl. The
15 fused ring moiety can be optionally substituted with one or more substituents such as
alkyl (including carboxyalkyl, hydroxyalkyl, and haloalkyl such as trifluoromethyl;
see definiton of “alky!” below), alkeny!, alkynyl, cycloalkyl, heterocycloalkyl, alkoxy,
aryl, heterocaryl, aryloxy, heteroaryloxy, aralkyloxy, heteroarylalkoxy, aroyl,
) heteroaroyl, amino, nitro, carboxy, alkoxycarbonyl, alkylcarbonyloxy, amingcarbonyl,
20  alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkyl-alkylcarbonylamino,
arylcarbonylamino, aralkylcarbonylamino, heterocycloalkyl-carbonylamino,
heterocycloalkyl-alkylcarbonylamino, heteroarylcarbonylamino,
heteroaralkylcarbonylamino, cyano, halo, hydroxy, acyl, mercapto, alkylsulfanyl,
sulfoxy, urea, thiourea, sulfamoyl, sulfamide, oxo, or carbamoyl.
25 Similarly, when n > 2, two adjacent R* groups can join together to form a 4- to
8-membered optionally substituted cyclic moiety, thereby forming a ring fused with

the pyridyl or pyrimidinyl group. Some examples of such a2 moiety are shown below:



al koxycar bonyl , al kyl car bonyl oxy, am nocarbonyl, al kyl carbonyl am no,
cycl oal kyl car bonyl am no, cycl oal kyl - al kyl car bonyl am no, aryl carbonyl am no,
ar al kyl car bonyl am no, heterocycl oal kyl - carbonyl am no, heterocycl oal kyl 10
al kyl car bonyl am no, heteroaryl carbonyl an no, heteroaral kyl caMa@rpgdzam no,
cyano, halo, hydroxy, aryl, nercapto, alkylsulfanyl, sulfoxy, urea,
thiourea, sulfanoyls = sul fam de, oxo, or carbanpyl . I n one enbodi nent, each
of Xi, X2, and X3 is“CR'. In one enbodi nent, each of X2, X3, and X4 is
independently -CH, -C(CH3)-, -C(OH) -, -C(NH2) -C(CO-NH2)-, 15
-C(CONHC]—l)-,-C(NH(unsubstituted al kyl))-, -C(NH(aryI ))-, -C(NH(aral kyl)) -
- C(NH(heteroaryl))-, -C(NH(heteroarylal kyl))-, -C(NH CO (unsubstituted
al kyl))-, -C(NH-CO(aryl))-, - C(NH CO (heteroaryl))- C(NH-CO(araI kyl)) -
-C(NH CO (heteroarylal kyl))-, - C(NH SO2- (unsubstltuted al kyl)) -

-C(NH S02-(aryl))-, -C(NH S02-(heteroaryl))- 20

- C( NH SQOe- (heteroaryl al kyl))-, -C(NH S02- NH(unsub titutled alkyl))-,
- C(NH S02- NH( arylL)) - NH- S02- aryl))-, |-C(NH;SO2- NH(aral kyl)) -
-C(NH-S02 NI 4(heTe A%J‘I;yl ) oxyal - C( car boxy) - and
Xr is -CH. In{one nt and CH; X4 is N and X3 i
-C(NH2)-, - 25 i tut -, - M) -,
- C(NH(ar al kyl )) - /= C( NH(yhet er oar yl NH( het ryl al kyl)) -
C(NH—CO(unsubstltut | kyl)) -~y C(NH CO (aryl , S 6 MAR 2007
C( NH CO (heteroaryl)) NH-COdaraI kyl))-, -C(MNH CO (heteroarylal kyl)) -
N nsubtltuted al k H-
" o(nTaed: i rRrRRrp ol mO@Mﬂﬁf@@é S R b can e
NH- al kyl
- o e BB Akt et R S SO N O X ar 1 ) -
or - C@W#o&(j}ﬂkyl\lld@ﬂétakraﬂad yshcii &s;thﬂ)mrom&thyineeeaiﬁfmdomeﬁ‘fa,lkytlbbhlow) are Y2 are

o5 calenvt apeayhorekalkl helredsicalint 4o soll bk o8 Stan e

rono- %H%ﬁ?fé&?dm@ikﬂ&}ﬁh&ﬂé?dar}lﬁlﬁm’é%%&dt h&BrdFoyl, Ngnifls, RS, L daPBngf, Rr can be

-substituted at both the 5- "and
alkoxycarbonyl, alkylcarbonyloxy, aminocarbonyl, alkylcarbonylamino,

cycloalkylcarbonylamino, cycloalkyl-alkylcarbonylamino, arylcarbonylamino,
aira.lkyloarboriylamino, heterocycloalkyl-carbonylamino, heterocycloalkyl-

10 alkylcarbonylamino, heteroarylcarbonylamino, heteroaralkylcarbonylamino, cyano,
halo, hydroxy, acyl, mercapto, alkylsulfanyl, sulfoxy, urea, thiourea, sulfamoyl,
sulfamide, oxo, or carbamoyl.

In one embodiment, each of X, X,, and X3 is CR*. In one embodiment, each
| of X3, X3, and X4 is independently -CH-, -C(CH;)-, -C(OH)-, -C(NH,)-, -C(CO-NHz)-, {)

15 -C(CO-NHOH)-,-C(NH(unsubstituted alkyl})-, -C(NH(aryl}))-, -C(NH(aralkyl))-, -
C(NH(heteroaryl))-,

-C(NH(heteroarylalkyl))-, -C(NH-CO-(unsubstituted alkyl))-, -C(NH-CO-(aryl))-, -
C(NH-CO-(heteroaryl))-, -C(NH-CO-(aralkyl))-, -C(NH-CO-(heteroarylalkyl))-, -
C(NH-SO2-(unsubstituted alkyl))-, -C(NH-SO~(aryl))-, -C(NH-SO,-(heteroaryl))-, -

20  C(NH-SO0-(aralkyl))-, -CNH-SO,-(heteroarylalkyl))-, -CNH-SO,-NH(unsubstituted
alkyl))-, -C(NH-8O;-NH(aryl))-, -C(NH-SO,-NH(heteroaryl))-, -CNH-SO,-
NH(aralkyl))-, ~-C(NH-SO,-NH(heteroarylatkyl))-, -C(hydroxyatkyl)-, or -C{carboxy)-,
and X; is -CH-.

In one embodiment, each of X; and Xz is -CH-; X, is N; and X; is -CONH,)-, -

25 C(NH(unsubstituted alkyl))-, -C(NH(aryl))-, -C(NH(aralkyl}))-,-C(NH(heteroaryl))-, -
C(NH(heteroarylatkyl))-, -C(NH-CO-(unsubstituted alkyl))-, -C(NH-CO-(ary1))-, -
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EE———— ]
6-position). In one enbodinment, R is Cl4 alkyl, Cl.4 al koxy, Cl_4

al kyl thio, halo, am no, am nocarbonyl, or al koxycarbonyl.. In one
enbodinment, nis 1 or 2 (e.g., nis 1). In one enbodi nent, each R3 is

i ndependent|y unsubstituted al kyl (e.g., 6- 15 nethyl, 6-ethyl, ﬁro%y
or 6-isopropyl), hydroxyal kyl, hal oal kyl (e.g., 6- trlfluoronethyl) 07

am noal kyl, aryl oxyal kyl, hetgroaral kyl oxyal kyl, unsubstituted al kenyl
(e.g., 6-vinyl), alkoxy, A=+ hal 0, hydr oxy, carboxy, $¥&ho, guanadi no,
am dino, amino (e.g., -NH2, nonoal kyl ami no, di al kyl am no,

nonohet er ocycl oal kyl am no, nonohet er oaryl am no,

nmono( het erocycl yl al kyl ) am no, 20 nono(aral kyl)am no, or

nono( het er oar al kyl ) am no), carboxy, mercapto, alkylsulfanyl, alkylsulfinyl,
al kyl sul fonyl, am nocar bonyl (e.g., - CONH2, - CONH(al kyl), or

-CO N(al kyl ) 2 5 ALRGB i n ) .-
N( al k§?) >cl:o)a|) ky(i?‘;};k E‘éxyc?ﬁ@?& (NEL-gor 3ral]i§ﬂﬁ9 PilbeterogrylaliyD)-
sul fanoyl (e.g. C(NH—SOB-(BhﬁxbsﬁtﬁwL mla] k—;ﬂO\IH—Sﬂz{ﬁ@ZP)NGQMLSQ;)—(hewomH) ky|

hei or bar yl - or HOHESDAERRHON S eS Ortisomentalcuilci GOH-SOeniiatibmbtstivcsd
;nm'sﬁgfr; L;f ;ad aryl 3Xyapﬁ$, ﬁe}_@?’o)ﬁ’:: E;: Eilyal ﬁ;?l ,no:: Egl(y,(eégy! , hal o,
WEEI;)E (eLraé(rjlogl/cl ogﬁ-klg?é @%‘%}?ﬁh%ﬁﬁobml%g?ﬁﬁ%ﬁ&a 1736p:\/§§r |28%y| or,

-NH (CH2)] _3- nor phdh nne)embndnmc(m,etms 0at,airid/(e)gm im0l &n gne embodiment, R' is

NH- (CH2) 1. 3-t et r azol N |
R () 2 by by oo i 1 oy BTG b B s b momoamRyitetatchny

R Gl iy A R bl it RSl > B

3 Eféo N:\l g ?I Fi' I) 6~pcﬁgﬂ}n) r\mabﬂxg/emaodmmmﬁcbzs mlﬁyléqglz -(NNI(fI?dllrgkodyl) ;csgml@nth;d halo,
a -NH(a ,
-N(al kyl) - SQX NHYES» R C%léﬂd%fbf‘éﬁ)lcwp Nor het er oar yIy (e.g.,

In one embodiment, nis 1 or 2 (e.g., nis 1).

In one embodiment, each R! is independently unsubstituted alky! (e.g., 6-

15 methyl, 6-ethyl, 6-n-propyl, or 6-isopropyl), hydroxyalkyl, haloalkyl (e.g., 6-
trifluoromethyl), aminoalkyl, aryloxyalkyl, heteroaralkyloxyalkyl, unsubﬁtituted
alkenyl (e.g., 6-vinyl), alkoxy, acyl, halo, hydroxy, carboxy, cyano, guanadino,
amidino, amino (e.g., -NH3, monoalkylamino, dialkylamino,

) moncheterocycioatkylamino, monoheteroarylamino, mono(heterocyclylatkyljamino,

20  mono(aralkyl)amino, or meno(heteroaralkyl)amino), carboxy, mercapto,
alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, aminocarbonyl (e.g., -CONH,, -
CONH(alkyl), or -CO-N(alkyl}),), alkylcarbonylamino (e.g., -NH~CO-altkyl or -
N(alkyl)-CO-alkyl), alkoxycarbonyl, alkylcarbonyloxy, alkylsulfonyl, sulfamoyl (e.g.,
-S02-NHz, -SO:-NH(alky?), or -SO2-N(alkyl),), cycloalkyl (e.g., 6-cyclopropyl),

25  heterocycloalkyl, (heterocycloalkyl)alkyl, heteroaryl, or heteroaralkyl.

In one embodiment, each R? is independently unsubstituted alkyl,
hydroxyalkyl, haloalkyl, aminoalkyl (e.g., aminomethyl), aryloxyalkyl,
heteroaratkyloxyalkyl, alkoxy, acyl, halo, hydroxy, carboxy, cyano, guanadino,
amidino, -NH2, monoalkylamino, dialkylamino, monocycloalkylamino,

30  monoheterocycloalkylamino (e.g., -NH-piperidiny! or -NH-morpholino),
monoheteroarylamino (e.g., —NH-tetré.zolyl, -NH-pyrazolyl, or -NH-imidazolyl),

7



10 i m dazolyl, pyrazolyl, tetrazolyl, or pyridyl). For exanple, R2 is,
substituted at the 3- position and is guanadi no, am di no, -NH2,
nonoal kyl am no, di al kyl am no, nonocycl oal kyl am no,

nonohet er ocycl oal kyl am no, nonohet er oaryl am no,

mono( ( het er ocycl oal kyi ) al kyl ) am no, nDno(heteroaraIIryl)an1n%ﬂR2mW

NH- CO- NH(al kyl ), -NEaghkyl)-CO NH(al kyl), -NH SO0Z=NH(al kyl), -N(alkyl)-S02 15
NH( alkyl ), heterocycloal kyl, or heteroaryl. In 6ne enbodi ment, each R' is

i ndependent |y hydr ogen, unsubstltuted al kyl, hydroxyal kyl (e.g.,

hydr oxy-Cl. 4 al kyl such as hydroxyethyl),, hanaIkyI (e.0.,

trifluoronethyl), am noal kyl, aryl oxyal kyl, heteroaral kyl oxyal kyl, all coxy
(e.g., -4 alkoxy such as nmethoxy or Cl-4 hal oal koxy such as -OCF3), halo
(e.g., chloro or 20 brono), hydroxy, carboxy, cyano, guanadi no, am di no,
ani no pfdhoheterddsRloallcyWilia}athino (e. ngﬂé Pipefidin PO INERY K1), 2-
-NH(het(glrg:a?Y((gEﬁ NH REFQ?L%§%|O§|E NHFaralﬁ 1) %

- NH( harasplaing).kpong etemml;@l)a@ﬁ@t a?‘lﬁlﬁ ght-3-t f&?ﬁzﬁé’éa%(}ﬂlhé" g.,

% %{ﬂéﬁ&?&rsﬁﬁﬂf@@%ﬁ**?ﬂ@ﬂ”—“@ﬁ%@@@ Bethhpe o 41

3 | alk@luf&A, @Lﬁ\lﬂ Cpl |
CO NH- E CH%gylSa%%%%ﬂgi%}c?loglsﬁyﬁ% 2"&3 m-g)- 1@3))22 % %J.(aég |)2d| nyl or

-Ci®plkyB- nor phol i no), or -CONH-(CH2)0 3 aryl (e.g.,

(heter @a%%gi%%g&d@alﬂﬁhe@eroar@) ?il;oxy ?ﬁ%yé@g%)f‘)%?‘kylsulfanyl

het er agydydal kyl (e. g. m)rphol i no, pyra2| nyl, or piperidi nyI ),
(heter oc cI oal k\g %&I kyI S MAR 700 q r phol i no-Cl1 4 al
pyr azFNVA-SQzakyLI- P-lkYBrS(Bz-p@fUl dNH]CD@THfLﬁ Eymm(alkmet@@a\mwkyu,e ()

| m das T%%@E@bakw@fk%} SORNH D, FefpOycibalett o BBl BR T 5 k§F gor
PYE i dthrcEiéllya|pb’rydz)olylSwmzol®l(ajif]pb/ﬂdyl@f Foﬂ\&i(aaiﬁieflﬁ iasebshitutddgdtae gal kyl ) (e. g
- NHCF3) , . .- NH(car boxyal kyl) - NH( CH2).1- 3% and - NH( hydroxyal kyl )

(e.g. POsikpp ardis| g%ﬂaimos ﬁ%izegwmalkﬂmm Siadlerlgminogr e
- NH(t I f
N noIBER kgt %Bﬁ‘?@éér’fé)ﬂ?“&ﬁ?%‘%@‘rﬁ%'z.mnf%?ﬁ%%f%ﬂ%m M
- NH( Ckﬂ:)nib((&emrm@rblomﬂlqd)alkyl)ammo monotheteroaralkyl)amino,
-NH-CO-NH(alkyl), -N(alkyl)-CO-NH(alkyl), -NH-SO,-NH(alkyl), -N(alkyl)-SO,-
15  NH(alkyl), heterocycloalkyl, or heteroaryl.

In one embodiment, each R* is independently hydrogeﬁ, unsubstituted alkyl,
hydroxyalkyl (e.g., hydroxy-C,.4 alkyl such as hydroxyethyl),, haloalkyl (e.g.,
trifluoromethyl), aminoalkyl, aryloxyalkyl, heteroaralkyloxyalky!, alkoxy (e.g., Ci4
alkoxy such as methoxy or Ci4 haloalkoxy such as -OCFs), halo (e.g., chioro or ()

20  bromo), hydroxy, carboxy, cyano, guanadino, amidino, amino (e.g., -NH,, - -
NH(alkyl), -N(alkyl),,
-NH(heterocycloalkyl), -NH(heteroaryl), -NH(heterocycloalkyl-alkyl), -NH(aralkyl), ;

or

-NH(heteroaralkyl)), carboxy, (heteroaryl)acyl, aminocarbonyl (e.g., -CO-NH,, -CO- i
25  NH-(CH;)o3-COOH, -CO-NH-(CHy)o.3-OH, -CO-NH-(CH;)o.s-heteroaryl {e.g., -CO-
INH-(CHa)os-tetrazolyl, ~-CO-NH-(CHa)o3-pyrazolyl, or -CO-NH-(CHy)ps-
imidazolyl), -CO-NH-(CH;)o3-heterocycloalkyl (e.g., ~CO-NH-(CHa)g.3-piperidinyl
or -CO-NH-(CHz)o3-morpholino), or
-CO-NH-(CHz)os-aryl (e.g., -CO-NH-(CH,)o3-pheny!), heteroarylcarbonylamino,
30  (heterocycloalkyl)alkoxy, (heteroaryl)alkoxy, (heteroarylalkylsulfanyl, !
heterocycloalkyl (e.g., morpholino, pyrazinyl, or piperidinyl), (heterocycloalkylalkyl ‘
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and 10 - NH(norpholino-al kyl) (e.g., -NH(CH2)1-3-norpholine). Sonme exanples
of -NH(heteroaral kyl) are -NH(tetrazolylalkyl) (e.g., -NH CH2) la

tetrazole), - NH(pyrazolyl-alkyl) (e.g., -NH CH2)oa- pyrazol e), and

-NH(i m dazol yl -al kyl) (e.g., NH(CH2)o-3-irnidazole). In one enbodinent, RY
I s hydrogen, unsubstituted al kyl, hydroxyal kyl, 15 hal oal kyl (e.g,,
trifiuoromethyl), am noalkyl, aryloxyal kyl, heteroaral kyl oxyal kyl ! 6 'MAR 1 280y ,
hal o, hydroxy, carboxy, cya# guanadi no, am di no, am ni;:____ e.g., -NH2
NH(al kyl), -N(al kyl)2, -NH(&ycloal kyl), -NH(heterocycl oal '
-NH( heteroaryl ), -NH(heterocycloal kyl -al kyl), -NH(aral kyl), or 20
-NH( heteroaral kyl)), carboxy, (heteroaryl)acyl, am nocarbonyl,

het er oaryl car bonyl am no, (heterocycl oal kyl) al koxy, (heteroaryl)al koxy,
(heteroaryl)al kyl sul fanyl, heterocycl oal kyl, (heterocycl oal kyl)al kyl,

'S N and cach (6E-05mRgmoshge ST fﬁpﬁgle T il 3%%55%%?
G T one. onbad Sk rBoRIAeRRst o priasty of BlolfliolTe R SpRRORT,

and X4 " is i ndapeaikignpyrgzdlR-C30alknpl, mmzehybﬁlii.u atlgt, or YeridW-0l4 Aloyl) eSamel e, X4
exanpl 5 of o CEEHBL SHABINER (1) are 0 90 MREOT s
(2 ooy el BB SR oMRy) 5885 3,0008,

-{ 4- [ 2- ( 6- Vet AEK(ydrioutyalkcdt) yelyy.; FNEIQBEIR), JOB). aBmuye bxcinmpls of INHihetenbatil)-efe y1 ani
? 8} I m5d2;8f)yl ) vﬁia(éﬁ?%%@) ﬁﬁﬂﬁ}z’?{%l Eavya{‘} rﬁﬁﬁnvémbél yIome graaples 9f 2- a] pyridin
-3-yl1 -y pyri m_giifinéreddeyd oy Afkyl) are -NH(piperazinylalkyl) (e.g., -NEH(CHy)y5-piperizine)

and |
10 -NH(morpholino-alkyl) (e.g., -NH(CH;z)13-morpholine). Some examples of
~NH(heteroaralkyl) are -NH(tetrazolylalkyl) (e.g., -NH(CH3); .s3-tetrazole), -
NH(pyrazolyl-alkyl) (e.g., -NH({CHz)o3-pyrazole), and -NH(imidazolyl-alkyl) (e.g., -
NH(CHz)o3-imidazole).
In one embodiment, R? is hydrogen, unsubstituted alkyl, hydroxyalkyl,

15  haloalkyl (e.g., trifluoromethyl), aminoalkyl, aryloxyalky!, heteroaralkyloxyalkyl,
alkoxy, halo, hydroxy, carboxy, cyano, guanadino, amidino, amino (e.g., -NHp, -
NH({alky!), -N{alkyl),, -NH(cycloalkyl),

-NH(heterocycloalkyl), —N'H(heteroéryl), -NH(heterocycloalkyl-alkyl), -NH(aralkyl),
) or

20 -NH(heteroaralkyl)), carboxy, (heteroaryl)acyl, aminocarbonyl,
heteroarylcarbonylamino, (heterocycloalkyl)alkoxy, (heteroaryl)alkoxy,
(heteroaryDalkylsulfanyl, heteracycloalkyl, (heterocycloalkyl)alkyl, heteroaryl, or
heteroaralkyl.

In one embodiment, X, is N. For example, X; is N and each of X3, Xa, and X4

25  isindependently CR”.

In one embodiment, X, is N. For example, Xz is N and each of X, X, and X4
is independently CR™.

In one embodiment, X3 is N. For example, X3 is N and each of X, X3, and X4
is independently CR".

30 In one embodiment, X, is N. For example, X4 is N and each of Xy, X, and X3
is independently CR™.



(4- Met hoxy- benzyl)-{4-[2-(6-nmet hyl -pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-yl]
- pyrimdin-2-yl )-amne; 10 )
j 2-(6-Met hyl - pyridin-2-yl)-3-(2-nethyl sul fanyl -pyrim din-4-yl)-imdazo[ 1, 2-
a] pyri di n-6-yl ] -net hanol ; ’
3- (2- Met hanesul fonyl -pyri m di n-4-yl)-2-(6-nmethyl -pyridin-2-yl)-imdazo[ 1, 2-
a] pyridine; (4- (4-f2-(6-Mthyl-pyridin-2-yl)-im AR 2007
dazo[ 1, 2-a] pyri dni 3=yl ] - pyri m di n- 2-yl am no} - *#5 but yﬁ )M carubam' c acid
tert-butyl ester; (4-Amno-benzyl)- {4-[2-(6-nethyl-pyridin-2-yl)-imdazo[
1,2-a] pyridin-3 -yl ] - pyrimdin-2-yl }-am ne;
(5-{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[
1,2-a]pyridin-3-yl]-pyrimdin-2-ylam no}- pentyl)-carbam c acid tert-butyl
ester; 20

- (2- Ami ng; hairds - Ldi n-2-yl)-imdazo[ 1, 2- ridin-
%?y(l] et ﬁ%lﬁ%:é%(dﬁHEQO#a ¥ohp e khyh (Bydre d y .)' dazo[ 1, 2-a] pyrid |
[ 3- ( 2aiettaxpyertiyt- (4-f2-46-yieth A-ibidire 24yl -imidazalil (2-alpytifiin-Iriyllaz o] |
1, 2-a] pyrij di n-z-yl]- _net hanol ; -
[ 3-( ZPENHWGPB;Y }‘Pr'i“H}en-4-yI ) - 6-met hyl - 2- (6- et hyl - pyridi n-2-yl)-imdazo[ 1, 2}

B A A D

0~ pyri nme 6- met “pyridin-2-yl)-imdazo[ 1, 2-
ajspy r prabipl)-Sastiajni€ 2oih yeri-tutyl 2stgt; - et hyl ) - ami ne; 3

2] pyr GBI Ssopg i 13- G P oA el Fralpyridtn oyt 220t T 2
j 3- (2 - pyrindin-4-yl)-2-(6-nethyl-pyridin-2-yl)-inid 1,2
|y POTRRERER Wl DY T AR 207 W 20041075 108 o 0 ) cerotl®
[ 3- ( 2(aAMettmxgsbenng [H{ -{2-(GHetBylnpstridjn 22y §-Gmivezbfil, 2-p)pyridim3 34Yy| ) - i ni dgzo[ 1, 2
alpyridin-8-vl]-(2 %ridi n-4-yl - et hyl ) -am ne; = '
[3-(2pmﬁl}ﬁ’_csn'_é;bh'%%‘f -4-yl)-6-nmet hyl - 2- (6-met hyl - pyri di n-2-yl)-ini dazo [
[11302( 4%@?’%@%‘? &r gﬂz‘iz( - 1%@?‘“ %'P%’é‘y‘?i“"{‘ﬁ Fgﬁ%ﬂéu}z#gpﬁ?@ %’3’ M- 2- yl)-imidazo[ll
, 2-  alpyridin-6-yl]-methanol;

Y

3-(2-Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y!)-imidazo[1,2-
a]pyridine,
(4-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino }-
15  butyl)-carbamic acid tert-butyl ester;
(4-Amino-benzyl)- {4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl3-
pyrimidin-2-yl}-amine;
(5-{4-[2-(6-Methyl-pyridin-2-y1)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino }-
pentyl)}-carbamic acid tert-butyl ester; ( )
20 [3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-2]pyridin-6-y1}-

methanol,;

[3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazof1,2-a)pyridin-7-y1}-
methanol;
[3-(2-Amino-pyrimidin-4-yl)-6-methyl-2-(6-methyl-pyridin-2-yi)-imidazo[ 1 2-

25  alpyridin-8-yl}-(2-morpholin-4-yl-ethyl)-amine;
[3-(2-Amino-pyrimidin-4-yl)-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyridin-8-yl}-(2-pyridin-2-yl-ethyl)-amine; ‘
[3-(2-Amino-pyrimidin-4-yl)-6-methyl-2~(6-methyl-pyridin-2-y!)-imidazo[ 1 2- a
alpyridin-8-yl]-(2-pyridin-3-yl-ethyl)-amine;

30 [3-(2-methanesulfony!-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyridin-6-yl}-methanal,
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alpyridin-3-yl]-pyrimdin-2-yl } -am ne;

[ 3-(4- Met hyl - pi peridin-1-yl)-propyl]-{4-[2-(6-nmethyl-pyridin-2-yl)-imdazo|
1, 2- a]pyridin-3-yl]-pyrimdin-2-yl}-amne; [4-(2-Pyridin-2-yl-imdazo|
1,2-a]pyridin-3-yl)-pyrimdin-2-yl]-pyridin-3-ylnmethyt- 1D am ne;

{4 [2-(6-Methyl -pyridin-2-yl)-imdazo[

1,2-a] pyridin-3-y]]-pyrimdig#,-2-yl}- ((R) 1- phenyl et hyl,) - am ne,

{4[2(6 I\/Etgy érldanyI‘)-lmdazo[l -a] pyri di n- 3- y£§3 pyrlm&jl“lﬁﬂﬁkﬂﬂi/]
}-((S)-1- ph am ne; 15

{4-[2-(6-Met hyl - pyr|d|n 2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-pyrimdin-2-yl}-(l
H tetrazol-5-yl)-amne; {4-[2-(6-Methyl-pyridin-2-yi)-imdazo|
1,2-a]pyridin-3-yl]-pyrimdin-2-yi}-(2H pyrazol-3-yl)-am ne;
(4-12-(6-Methyl-pyridin-2-yl)-imdazo[1, 2-a]pyridin-3-yl]-pyrimdin-2-yl}-(2
- 20 nor phol i r[S-ﬁ(iZgAminohMr)m'mm ﬂn@d) -§- st - 2-G6- Wt Iyl pypiglin-2Hy)-inigledo{ 1 2 daz o

1, 2- i di nz3-yL.]-pyrim d in-2-yl-ethyl)-anine;
£4-[2.a]<2.”w;th” stméplﬁ' 5o ﬁlaa%rl)fnyn e i3 y1] pyrim dine oy

L !
%4([2 %r:vem pyrl é‘c’ﬁ@%ﬁ@ “?e?h yi2-(§-mothy Lpyrigin %]”Db@‘%‘ijarﬁo M 2oy1y- (2
- pyridin-4- ylai@triﬂyﬂlﬁ )dlr(mloréhkﬂﬁ-ﬁ( 6Lt arpipiej di n-2-yl)-inidazo [
(015 OB M et g oyt T- (T2 ey CogdiR 2 S ididaof 152-
1, 2- d 30 di n-1-yl 1)-amine; 11
o v hoor { EEld BB g o e e Y by s
-yl ]-pyrimdi rﬁ3-24-3N‘[et}1yI[ plj)cn&n Uilh-promhil B {4l 2-26 yhethylimeidin-2-yl)-imidazo[ 1,2~

2- (6- Met hyl - dj | sul f | - imdin-4-yl)-imd 1, 2-
al g)yri djS n)é g%ﬁ;l)yr{dri]nﬁ 3}6 pyrlm (ﬁn-Z— 1?¥1n'151rlile; anyl-pyrimdin yl)-imdazo [

2- (6- Met hyl - pyyicslipdeidinsh J1 3l BzoR I fpsH e - Pyrih B b B oy din 30y HiedRiid - 2-

10  amine;
{4-[2-(6-Methyl-pyridin-2-yl)-tmidazof1,2-aJpyridin-3-yi]-pyrimidin-2-y1}-((R)-1-
phenyl-ethyl)-amine;
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-y1]-pyrimidin-2-y1 }-({S)-1-
phenyl-ethyl)-amine;

15 {4-[2-(6-Methyl-pyridin-2-yD)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-y1 }~(1H-
tetrazol-5-yl)-amine;
{4-[2-(6-Methyl-pyridin-2-yi)-imidaze[ 1,2-a]pyridin-3-yl]-pyrimidin-2-y! }-(2H-
pyrazol-3-yi)-amine;

) {4-[2-(6-Methyl-pyridin-2-yl)-imidazo(1,2-a}pyridin-3-yl]-pyrimidin-2-y1 }-(2-

20  morpholin-4-yl-ethy!)-amine;
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-ajpyridin-3-yi]-pyrimidin-2-y1 }-(2-
pyridin-2-yl-ethyl)-amine;
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo{1,2-a]pyridin-3-ylJ-pyrimidin-2-y1 }-(2-
pyridin-3-yl-ethyl)-amine; |

25  {4-[2-(6-Methyl-pyridin-2-yl}-imidazo[1,2-a]pyridin-3 -yl].—pyrimidin-z-yl +-(2-
pyridiq—4—yl—ethyl)-amine;
{4-[2-(6-Methyl-pyridin-2-y!)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-y1 }-(3-
morpholin-4-yl-propyl)-amine;
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo] 1,2-a]pyridin-3-yl}-pyrimidin-2-y1}-(3-

30  piperidin-1-yl-propyl)-amine;

11



R :*-
a] pyri di ne-6-carboxylic acid nethyl ester; ,
2-(6-Met hyl -pyridin-2-yl)-3-(2-nethyl sul fanyl -pyri mdin-4-yl)-imdazo [ 1, 2-
a] pyridi ne-7-carboxylic acid ethyl ester; ,

2- (6- Met hyl - pyridi n-2-y])-3-(2-net hyl sulfanyl-pyrinidin-4-%lﬁ}{n1dazo[ 1, 2-
10 a] pyri ni di n-7-yl ami ne; { AR 2007

7, 7-Di met hyl - 8-[ 5- (4=44-[ 2- (6- et hyl - pyri di n- 2- yl -imdazo[ 1, 2-a] pyri di n- 3 y
I] pyri m di n- 2-yl arffio) - but yl car banoyl ) - pent yl }¥2- oxo- 4-tri f | uor omet hyl -

8- di hydro-~+2H-1- oxa- 8- aza- ant hracen-5-yl } - net hanesul foni ¢ aci d; ™"t

2-(2,7-D fluoro-6-hydroxy-3-o0xo-9, 9a-di hydr o- 3H xant hen-9-yl)-3,5,6-trifl uor
0-4 15

[ (4-(4-[2-(6-nethyl-pyridin-2-yl)-imdazo[1l, 2-a]pyridin-3-yl]-pyrimdin-2-yl
am no}- butyl carbanoyl ) - et hyl sul fanyl ] - benzoi ¢ aci d;

Zi (6- N§4 E:YkﬁMéthglLﬂyr?dnﬁli‘)-yﬁ1151?daﬁ@ﬂp219]ﬂyﬂdf}r nyi]pwriﬂﬁum Ewﬂ}-yl )-imidazo [ 1,2-
a] pyri

2- (6- N@&hﬁkhm#ﬁudlaﬁdayhyGS (2- plperldln 1- yI pyrlnldln 4- yI)-|n1dazo[1 2-

-ZSI o r(%%é;:tﬁyhpx;(u?mfl\ﬁyﬂ Qo%f{hi'ﬁs g]%B%//]TE%WrW fo-%: Er.ol I%?;E =pyri di n 2 yl)-3

-[ 2- (@kﬁ?{gzol 5-yl)- pyrlmdln 4- yl]-lmdazo[ 1,2- a]pyridine;
2- (6- pyridin-2-yl)- yrlmd|n4yl-|mdazo[12a]pyr|d|ne

2- (%- I\@i(ﬁy\lletpyl&pymdmﬂ-yl))l@rmpthyiﬂuﬁanyupmmndm—da’iblrlﬂldazdf1,3} pyrimdin-7-vyl
2- ( 6- et hyl din-2-yl)- d

?mzn:] %;Fi’f‘gﬁnﬁ Car;f’g%li'%%mg?eﬂtyé%ﬁ%no( pymem él npzr;/l I) n2 (% ZTE![ hmyl aé;L

di n- 2-ylcg- M&hgilaﬁﬁhdaa.z gr)aj-@cﬁiediywﬁn 3yridROAl gli)tir.haazo?g? 26 MAR 2007

3-(2- Ami'no- pyri m di n-4- §6 rrethy pyridin-2-yl)-im azo[12a]pyr|d|ne-
6- car do]@y;aﬂmc-’bcmdtpxghc ac1d ethyl ester; (

1\ 2. o] byt et A0y ot e o O o ce: s

3 -(02 A@}p@,gnﬁmlhrmymnﬁnéryl )-2-(6-nmethyl-pyridin-2-yl)-imdazo[1, 2-aj pyridi ne-
{7,7-Dimethyl-8-[5-(4-{4-[2-{6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-y1]-
pyrimidin-2-ylamino}-butylcarbamoyl)-pentyl]-2-oxo-4-trifluoromethyl-7,8-dihydro-

2H-1-oxa-8-aza-anthracen-5-yl}-methanesuifonic acid;
2-(2,7-Difluoro-6-hydroxy-3-ox0-9,9a-dihydro-3H-xanthen-9-y1)-3, 5,6-trifluoro-4-

15 [(4-{4-[2-(6-methyl-pyridin-2-yl)-imidazo(1,2-a]pyridin-3-yl}-pyrimidin-2-ylamino }-
butylcarbamoy!)-methylsulfanyl]-benzoic acid,
2-(6-Methyl-pyridin-2-y1)-3~(2-morpholin-4-yl-pyrimidin-4-yl)-imidazo[1,2-
ajpyridine;
2-(6-Methyl-pyridin-2-yl)-3-(2-piperidin-1-yl-pyrimidin-4-yl)-imidazo[ 1,2~ L )

20 a]pyridine;
2-(6-Methyl-pyridin-2-yl)-3-(2-pyrrolidin-1-yl-pyrimidin-4-yl}-imidazo[ 1,2-
a]pyridine;
2-(6-Methyl-pyridin-2-yl)-3-[2-(1H-tetrazol-5-yl)-pyrimidin-4-yl}-imidazo[ 1,2~
a]pyridine;

25  2-(6-Methyl-pyridin-2-yi)-3-pyrimidin-4-yl-imidazo[ 1,2-a]pyridine;
2-(6-Methyl-pyridin-2-yl)-3-pyrimidin-4-yl-imidazo[1, 2-ajpyrimidin-7-ylamine;
3-(2-Amino-pyrimidin-4-yl)-2- (6—methyl pyridin-2-yl)-imidazo[1,2-a}pyridin-8-
ylamine;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo( 1, 2-a]pyridine-6-

30 carbonitrile;

12



carboxylic acid ([1,4]dioxan-2-yl nethyl)-am de;

3-(2- Ami'no- pyri m din-4-yl)-2-(6-net hyl -pyridin-2- yl)-imdazo|

1, 2-a] pyridi ne-6- carboxylic acid (2-dinmethylan no-et hyI) am de;

3-(2- Am no- pyri m din-4-yl)-2-(6-nethyl-pyridin-2-yl)-

m dazo[ 1, 2-a] pyri di ne-6 10 carboxylic acid (2-net hoxy et hyl ) - am @eMAR3IN0T
-(2- Ami no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2- yI)-|mdazo[

1,2-a] pyridine-6- carboxylicidcid (2-tluophen-2-yl-et hyI—-~-‘*]am de;

3- (2- Am no- pyri m di n-4~yl ) -2- (6-net hyl - pyridin-2-yl)-imdazo]
i,2-ajpyridine-6- carboxylic acid

[ 3- (4- net hyl - pi perazi n-1-yl)-propyl]-amde; 15

3-(2- Am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridi ne-
6- carboxylic acid am de; 3-(2- Anino pyrinid
in-4-yl)-2-(6-nmethyl-pyridin-2-y -|n1dazoﬁ ledlne 6- carboxylic

aci d cyci opr 0py3 Mno—pynmldm—&l—}rl)a (6-methy -pyndm -y )—1m1dazo[1 2—a]pyr1dme-6-

3- (2- Am no- pyrl d| nhél Xig) 2- (6-nethyl -pyridin-2-yl)-imdazo [
1, 2-a] pyridi ne- ar oxylic acid ethylam de;

3-(2- Am no- pyrlmﬂh&uﬁoéﬁy}nﬁdﬁﬁﬂwywb iyl Py Fid Be-3dy))- i &b DR I} pyrafidac 61 di ne-

6- carboxylic acid hi/drox am de;
3- (2- Ani no- pyr i sarkiixylig agi ({24d®ommm¢byloﬂmdtz yl)-imidazo [

3 (2 A o ot 1 RSy SRR R PR -9 imis el BB i o ne-

6- carboxylic agirih bmﬂd B UBdioxan-2-ylmethyl)-amide
3(2 Am no- pyrlmd|?ﬁ4- @ %nethyl- y)dlnézll-lmdazo[

, 2-a] pyri di ne-3#2- éaxm@-)pynmdab{l-df{)-%(ﬁ-methy]-pyndm yl)-imidazof 1,2-a]pyridine-6-

2- Am n rim hyl - |n--1-|mda2012a ridine-7
-(30 carboxyl | cag%qxaf‘f%&?dzﬁ?a‘? g&?ﬁ'ﬁ‘i‘*ﬁ’%‘%’ﬂg mdea 4s o am 5by ' %o
2004/ 021989  3- (R(AAintifoPpyFimita - n-yf- yi(a niéﬂ(y@-p?ﬁﬂﬁb‘i-yl)}ﬁhhM{?iéﬁﬂﬁyﬂd@ﬂdﬂ&0 [

1, 2-a] pyridi ne-7- carboxylic acid (2-am no-ethyl)-amd
3- (2- Ami no- Pyr i eertebixilia agid) (2omedoweepl)-g9idedi n- 2-yl ) - m dazo [1,

2-a] pyri dine-7- 3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-6-
carboxylic acid (2-thiophen-2-yl-ethyl)-amide; ‘
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y})-imidazo[1,2-a}pyridine-6-
carboxylic acid [3-(4-methyl-piperazin-1-yl)-propyl]-amide;

15 3-(2-Amino-pyrimidin-4-y!)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-
carboxylic acid amide;
3-(2-Amino-pyrimidin-4-yl)-2-{6-methyl-pyridin-2-y1)-imidazo[1,2-a]pyridine-6-
carboxylic acid cyclopropylamide;

) 3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a}pyridine-6-

20  carboxylic acid ethylamide;
3-(2-Amino-pyrimidin-4-ylI)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-
carboxylic acid hydroxyamide; |
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo( 1,2-a]pyridine-6-
carboxylic acid methoxy-amide;

25  3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-
carboxylic acid methyl ester;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ },2-a]pyridine-7-
carboxylic acid;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a)pyridine-7-

30  carboxylic acid {[1,4]dioxan-2-ylmethyl)-amide;

LR



-
carboxylic acid (2-dinethyl-am no-ethyl)-amde; 5
3-(2- Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[1, 2-3] pyr| di ne-
7- carboxylic acid (2-hydroxy-ethyl)-an de;
3-(2- Am no- pyrim din-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo [
1, 2-a] pyridine-7- carboxylic acid (2-oxo-2-pyridin-3-yl-d&tt jigam de;
3 (2 Am no- pyrim d|:_nr__°\)4 yl)-2-(6-methyl -pyridin-2asyl)-imdazo|
Jkﬁz“ di ne-7 10¥carboxylic acid (2-thi opherr ‘Q -ethyl)-am de;

(2"-’ HE2B8i mi di n- 4-yl) - 2- (6- et hyl - pyri di n- 2- yI )-| m dazo[-l,2- a] pyri di ne-
- carboxylic acid (piperidin-3-ylnmethyl)-amde; 3
-(2-Am no-pyrimdin-4-yi)-2-(6-nmethyl-pyridin-2-yl1l)-imdazo[1, 2-a] pyridine-7
- carboxylic acid 2,2-dinethyl hydrazi de; 15
3 (2- Ami no-pyrimdin-4-yl)-2-(6-methyl-pyridin-2-yl)-imdazo[l, 2-a]pyridine-

- canbex 7040k} -2 36 Aeth did2-y])-imidazo[1,2-alpyridine-7- .
m di n32@y.?ﬂ)rﬁ1§o ?%ﬂ]%\le(? ydﬁ%yf(l di n-?—pfh i m%lz)izo[ 1, [a] pg}ﬁ di ne-7- carboxylic
aC| d @y.(hogph@pyﬁi &Friatano-ethyl)-amide;

7 20 ‘Bﬂ'ﬁ%r i’@lrglé Ef%‘ Ib]?r(% lgl?télng rﬁm—@-’ylb 1m1c'la%o¥1 3 ajpyr Jazof1, 2-a] pyri di nei

3-(2- %ﬁiH&Qyﬂ?é/édmﬂldnn&hy&)m@o-eﬁry b pyridin-2-y1)-imdazo [
1, 2-a] pyridine-7- car OX|IC aci m&/amde
in

3 62- An@aémw-mlmndmﬁ-xl P-(@-methybp Byyh-dimidazo]l, 2-a] prrtane -

 2- b hyd de; 25 |
3 (Zakﬁ%&‘?ﬂdfb@ﬁl%(%r?‘arwg?ﬁhé) a8 t%ylroggtrﬁlmdl ﬁ 2-yl)-imidazo[ 1, 2-a] pyri di ne-

- canb@x X hiifo-p ﬁxﬁixd{ﬁmbﬂ?& %%mel 1dm— -yl)—lmldazo[l 2-a)pyridine-7-
3(2 Am no- pyrim di n-4 - yridin-2-ylI)-i'm dazo[
1, 2- a]cpxghoml@lamdﬁ oytpé-rpmhn-i*-yl ethyl) arm €; ()

ir |( (ZZII ﬁz&t 5Byt N L) 3L (& ethiyl pfadif-2TFo Mol Lo sididd 7L M dazo” 2-a]p

316 2- MEFH&R?R@MHQM]U o bﬂqub-é(thl)iEZ (6-met hyl -pyridin-2-yl)-imdazo[1l, 2-a
] pyridine-7-carboxylic :g]gfid eth ester; 14 6 MAR 2007 WD 20041021989
3- ( 2- Re@namirarpyamydingyy - (§-methy pynchn(%ylaﬂm@qzobyataapmnnw)-l m dazo [1, 2-

carboxylic acid (piperidin-3-ylmethyl)-amide;

3
7

3-(2-Amino-pyrimidin-4-yl}-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-alpyridine-7-
carboxylic acid 2,2-dimethylhydrazide;
15 3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-
carboxylic acid amide;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-
carboxylic acid cyclopropylamide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7- ( ) )
20  carboxylic acid ethyl ester;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methy!-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-

carboxylic acid ethylamide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-
carboxylic acid hydroxyamide;

25  3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-
carboxylic acid methoxy-amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyrimidin-7-
ylamine;
3-(2-Azetidin-1 -yl—pyrimidin-4-yl)-2-(6-methyl—pyridin-z-yl)-imidazo[l ,2-a]pyridine;

30 3-(2-Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1 ,2-2]
pyridine-7-carboxylic acid ethyl ester;

14



aj pyridi ne-6-carboxylic acid nethyl ester; 3 -(2-Methanesul fo

nyl - pyrimdi n-4-yl1)-7-net hyl - 2-(6-net hyl - pyridin-2-yl)-

i mdazo[1, 2-a] pyridine; 5

3- (2- Met hanesul fonyl - pyri m di n-4-yl)-8-net hyl -2- (6-nmet hyl -pyridi n-2-yl)-

i mdazo[ 1, 2-a]pyridine; 3,3-D nethyl -I\I—[2-(6-rrethy| - pyri

di n-2-yl)-3-(2-net hyl sul fanyl - pyrimdin-4-yl)- ) » b MAR 2007

i mdazo[1, 2-a] pyrimdin-7- yI.'_:'{Jf\butyram de; 3 2B
-(2- Met hanesuﬁ@%w’, ¥dyl M di n- ‘4-yl)-2-(6-methyl -pyridin-2-yl)-imdazo [ 1,2

10 a] pyri di ne- -car%onl trile;

3-(2-Met hyl sul fanyl -pyrimdin-4-yl)-2-pyridin-2-yl-imdazo[ 1,2-ajpyridine;

3,6-Dichloro-N-(4-(4-[2-(6-mnethyl -pyri di n-2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-

pyrim di n-2-yl am no}-butyl)-2-(2,4,5,7- Tetrachl or 0- 6- hydr oxy- 3- oxo- 9, 9a- di hy

dro 3H- xant hen- 9@y tere ht hal am ¢ ac .

3- [ 2- ( 2- Met hyl 3a@&-Methapesu f@ny Wimmiraﬁﬂdlt%ﬁﬁmethyl-p:mdm -2-yl)-imidazo[1,2-

2- (6-net hyl - pyr, { ridine;

3-[2-(4- Met hyl - rgenrrnglezié{r?21 ;E’ ééagril}nrﬁ% | n- E/yl ]-2-(6-nethyl-pyridin-2-yl)-

i mdazo[ |, 2-a]3 l\/ﬁth&ﬁesulfonyl— yrimidin-4-yl)-7-methyl-2-(6-methyl-pyridin-2-y1)-

3-{[3-(2- Am no- B@BI:-I m di n- yl)p2 (6- metyh)yl pyl’zl(dl n- 2- y|33-[::yr?‘l dazo[)l 2-a] pyrid

i ne-6- 20 car bamydazobsd- ﬁh’p’“éﬁ'@pl oni ¢ aC| d methyl ester;

3{[3(2Amnopr Bt __ dj_ a 2-a] pyrid

i ne-7- car bonyl3] ééalkrr/%!pf’lh Qsﬁf%éﬁ)‘r’?? rﬁ%(i:n X % %{ﬁ}éﬁt EbrmeYh))l-pyrldgn 5%)1

3-{4-[ 2- (6- Met hinkdapyll Hapyddide) - | m dazo[ |, 2- a] pyri di n-3-y1}-pyrimdin-2-yl am

i no)- phenol; 25

4- (2- (4-[ 2- ( 6- Net-RmetsylNdi2n(6amethyl-pysidiaZoyl)- 32(2arpsWisalfnnﬂ ng@w—ﬁmlhu n- 2-

yl am no} et hyl )| r|d|n 2-yl-imdazo [

1, 2-3] p);l di n- gqg‘?égynm% ghpl?g bu?yrg.\%lc!%y

4-[2-(6-Chl or 0-3p6mmthan&u}/fb)1yikwrdﬁiﬁ&[-41y2) B](@-widthgﬂ#pﬁldnﬁz-yl)—1mldazo[1 2~
) -pyrimdin-2-yl am ne;

4-[ 2- ( 6- NetiRy| Apridinent-sappyiteiles 1 i 1 uor omet hyl - i mi dazo [ |

42i "231 E“ér 'Ng![ Eyf"BY{g]-Mgﬂ]ﬁ’E%[f‘cuﬁ%lcﬂﬁmﬁg}zﬂé?—%)'}ﬁpyndm—2-y1—1m1dazo[1,2—a]pyridine;
1, 2- a] pyri di n- 3;6DkchbyroNE(4H {a-[2- (B mehplepyriliMAR/IR0AI0azd 0, 2A[H4 101 D39]-

pyrimidin-2-ylamino }-butyl)-2-(2,4,5,7-Tetrachloro-6-hydroxy-3-0x0-9,9a-dihydro-

3H-xanthen-9-yl)-terephthalamic acid;

15  3-[2-(2-Methyl-aziridin-1-yl)-pyrimidin-4-yl]-2-(6-methyl-pyridin-2-y})-imidazo[ 1,2
a]pyridine;
3-[2-(4-Methyl-piperazin-1-y])-pyrimidin-4-yl]-2-(6-methyl-pyridin-2-yl)-
imidazo[1,2-a]pyridine;
3-{[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-tmidazo[1,2-a]pyridine-6-

R

20  carbonyl}-amino}-propionic acid methyl ester;
3-{[3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-
carbonyl]-amino}-propionic acid methy! ester;
3-{4-[2-(6-Methyl-pyridin-2Z-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino } -
phenol;

25  4-(2-{4-[2-(6-Methyl-pyridin-2-yi)-imidazo[1,2-ajpyridin-3-yl}-pyrimidin-2-
ylamino }-ethyl)-benzenesulfonamide;
4-(2-Pyridin-2-yl-imidazo[1,2-a]pyridin-3-yl)-pyrimidin-2-ylamine;
4-[2-(6-Chloro-pyridin-2-yl)-imidazof[1,2-a}pyridin-3-yl}-pyrimidin-2-ylamine;
4-[2-(6-Methyl-pyridin-2-yl)-7-trifluoromethyl-imidazo[1,2-a]pyridin-3-yi]-

30  pyrimidin-2-ylamine;
4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl}-pyrimidin-2-ylamine;

4 B8



6-
n- $¢¢y bdosfogrdsei di n-2- yl ami ne;

4-[2-(6-Methyl -pyridin-2-yl1)-imdazo[
1,2-a]lpyridin-3-yl]-pyrimdine-2-carbonitrile;

4-12-(6-Met hyl -pyridin-2-yl)-imdazo

[1,2-a] pyridin-3-yl]-pyrimdine-2-carboxyli ¢ acid am de;

4-[ 6- Bronn-2-(6-nethy|-pyridin-2-y|)-inidazo[l,z-a]pyri 6 MAR 2007

di n-3-yl]-pyrimdin-2- 5 ylam ne; o

4-[ 6- Chl or 0- 2- (6- me¥hyl - pyri di n-2-y3)-i m dazo Fi@ 2-a]pyri d

4-[6-Fl uoro-2-(6-nethyl-pyridin-2-yl)-imdazo[1, 2-a] pyri din-3- yI] pyrlnldln-
2- (J) ylamne; 10

4-1 6- Met hyl - 2- (6- net hyl - pyri di n-2-yl)- S—(2-nDrphoIin-4-y|-ethy|anino)-inidaz
o[1,2- a]pyridin-3-yl]-pyrimdin-2-ol;

4-

LIviétH pﬁﬁﬁlbﬂ-yg}’imldhﬁm{ﬂ,zyﬂ ﬁayr&hﬁ-z -fipidinidite-ghcaeidxyliam no) - i mi dazo
pyrl n 3-yl]-pyrimdin-2-ol

1
6- wﬂmﬂll € (6-met hyl -pyridin-2-yl)- 8 (2-pyridin-4-yl-ethyl am no)-lmdazo[
1,

2- idin
4. Lo P RS R R B & %m?clafog e i
dagzo[ azmgl.pyrldln 3-yl]- pyrimdin-2 t, }
th 6- met hyl - pyridin-2-y )- -rmr hoI|n -yl -imdazo[ 1, 2-a] pyridipn
- 3 y1]4 [Gpélplpm T(ﬁ—.r:getpylapﬁrﬁgn-z-yl)-lmldazo[1 2-a]pyr1dm- -yl}-pyrimidin-2-
4-1 6- I\/f?;thél’_ 2-(6-net hyl -pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-yl]-pyrimdi n
2- yl & 4-[7- Am nonet hyl - 2- (6- net hyl - pyri di n-2-yl)-i m dazo[
1, 2- ajerFidorr3<(F rletylipyridii-0=yIR dmRiayb[AI0-H@yTidin-3-y1]-pyrimidin-2-
4-[7- I\/g%ﬁhyl 2- (é rret%lpygyrl dl};]%nW)-[l %d]gg)[ 5ikpyr (')
1, 2- aylyminei n- 3-yl ] - pyri ni di n-2- yl am ne;

118 5 BRI 226 Rell- Bt VL ak Zantdcifl 492 G rafiAdPlibshofr 3! 1 -pyrim

4- [S— B@@&Mﬁmxyyl]lpﬁﬁmmiﬁmybk pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-yl]-pyrimj d
-2-yl
' Y[G?Methyl—z {6-methyl-pyridin-2-y1)-8-(2-pyridin-2-yl-ethylamino)-imidazo[1,2-

[
1
[26 g%gg;_%zwggpgﬁw- AU M;?zyajgyrﬁﬁ% - Ay b htkiRe ¥l cafdhiagt no) - i mi dazof
[6
2-
[

4.
4-

e Y

a]pyridin-3-yl]-pyrimidin-2-ol;
4-[6-Methyl-2-(6-methyl-pyridin-2-yl)-8-(2-pyridin-3-yl-ethylamino)-imidazo[1,2-
15  alpyridin-3-yl]-pyrimidin-2-ol;
| 4-[6-Methyl-2-(6-methyl-pyridin-2-y1)-8-(2-pyridin-4-yl-ethylamino)-imidazo[ 1,2-
a]pyridin-3-y1]-pyrimidin-2-oi;
4-[6-Methy!-2-(6-methyl-pyridin-2-yl)-8-morpholin-4-yl-imidazo[1,2-a]pyridin-3-y1]}-
pyrimidin—2—ql ; l)
20  4-[6-Methyl-2-(6-methyl-pyridin-2-y1)-8-morpholin-4-yl-imidazo[1,2-a]pyridin-3-y1}-
pyrimidin-2-ylamine;
4-[6-Methyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-y1]-pyrimidin-2-
ylamine; -
4-[7-Aminomethyl-2- (6-methyl-pyr1dm-2—yl) -imidazo[1,2-a)pyridin-3-y1}-pyrimidin-
25  2-ylamine,

4-[7-Methyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-

ylamine;

4-[8-Benzyloxy-2~(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-y1}-pyrimidin-2-

ol; [
30  4-[8-Benzyloxy-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yI]-pyrimidin-2-

ylamine;
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fi MAR:2007 WD 2004/021989
4-[ 8- Bronp- 6- net hyl - 2- (6-net hyl - pyridin-2-yl)-imdazo[ 1,2-a]pyridin-3-ylj-:
pyri m di n-2-o0l;
4-1 8- Met hyl - 2- (6-net hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-yi]-pyrimdin-
2- ylanine; 5 _ b MAR 2067
6- Chl or 0- 3- ( 2- et hanesul f ongEy pyri m di n-4-yl ) - 2- (6- et hghy pyri din-2-yl)-
i m dazo[ 1, 2- i.di.pe; 5-Dinet hyl am no- napht hal ene- 1- stlf oni ¢ aci d
(4-{4-[2-( G-ﬁ’eb%%’%% di n-2-yI)-
i mdazo[1, 2-a] pyridin-3-yl]-pyrimdin-2-ylam no}-butyl)-am de;
6-(2,7-D fl uoro-6-hydroxy-3-oxo-3H xant hen-9-yl)-N-(4-{4-[2-(6-nethyl -pyridi
n-2 10

| )-imdazo[ 1, 2-a ridin-3-yl]-pyrimdin-2-ylam_ no}-butyl)-isophthal am c
gci) d: [ 4-[8-E]:rg¥no-6—methy1¥2-](6—%)1/ethyl—pyridm—2-)§1)-1m1daz}o[1,2-a¥p}2ridin-3loyl]-
6- Am no- 9-[ 2- car.boxy-5-(4-{4-[2-(6-net hyl -pyridin-2-yl)-imdazo[ 1, 2-a] pyri di
n-3- yl]-pyri H?%‘F‘H@'?y?‘am no
} - but yl car bamayveRenY ! (B-r&h e &n Y-y 15l enRta 8612 POfNpyllin-3-y1]-pyrimidin-2-
6- Br ono- 2- ( 6- rréé[t hyl - gyr i(di n- Z?yﬁ\? 3-( 2’-’ ?r.g?hylgcg% fiaylreglﬁ{hgyr ?’r%pa,inrlﬁli-nyl ) -1 mdaz
o[ 1,2- a]pyrydmes; 15 o o o
ol o Oura! st R hethdieRuifordyt B el Ay L Byl 4 Y1) -t m
7- Am no- 4- et Hﬁiﬁaﬁs[ﬁ%&]ﬂnﬁiﬂﬂmﬁ 6- met hyl - pyri di n-2-yl)-im dazo]
1,2-a]pyridin-3-yl]- -~ . g
pyri m di n- 2- ybdNmet) puinp-eaphiialens ) -seifngaqid 4-d4d2 dprmesihdrmmidits Zgl)-f oni ¢
acid; - . Ny P _
oycl obukyl - { ATp923e ARy W R T 2V IO P-4 i i 2 3- y1 - pyri i d
in-2- 20 y]}- GI{R,UE!Dif@é@d}-@PI@ﬂ!rNky—.?{tﬁcoiﬁi-&;ﬁrtﬁai-%ﬂ)—]ﬂy(ﬂu-{h-{l&-?v—mbﬁhyl—ﬁjfﬂﬁﬁfﬂ—
1, 2-a] pyridin-3-yl}-pyrim din-2- ﬁg} -am ne; Cycl opropﬁ/_- o
4-[ 2- ( 6- mé® hyyDppidagehl, 2-ajpyridis3deropimidieloy aminod=Riyl)-sophitiakamic acid; |
}-amne; 25 O (A A6 O PN ) T
Cycl opr opyl - ngﬁ{i}!lnp{%_[% far(ng?{rest 'ﬁyﬁ }.[)%/ﬁ ‘d”ieﬁl-”&PYy’ﬁ‘S“-“iZné’laé%ffaf?%l-%fWF‘PH} :rJ’1 3-vyi]
- pyrimdin-2yy! griﬁﬂﬂmez—ylamino}-butylcarbamoyl)-phen 1}-xanthen-3-ylidene-ammonium; ,
D net hyl -(4-[2-(p -met hyl -pyridin-2-yl)-imdazo[ 1, 2-a]pyridin-3-yl]-pyrimdin
-2-yl )- am né-,Brp@@&ﬁ%wet W-gypidin2rdt-ry2-mashylen oy pyymidindagbimidazof 1,2-
1, 2-a] pyridi néﬁyxhi]népyri m di n-2-yl) - 30 am ne;

15  6-Fluoro-2-(6-methyl-pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-
alpyridine;
7-Amino-4-methyl-3-[(4-{4-[2-(6-methyl-pyridin-2-yl}-imidazo[ 1,2-a}pyridin-3-y1]-
pyrimidin-2-ylamino }-butylcarbamoyl)-methyl}-2-ox0-2H-chromene-6-sulfonic acid;

) Cyclobutyl-{4-[2-(6-methyl-pyridin-2-yl}-imidazo[l,2-a]pyridin-3-yl}-pyrimidin-2- -

20  yl}-amine; |
Cyclopentyl-{4-[2-(6-methyl-pyridin-2-yi)-imidazo[1,2-a]pyridin-3-yi-pyrimidin-2-
yl}-amine; ‘
Cyclopropyl-{4-[2-(6-methyl-pyridin-2-yl)-imidazo{1,2-a]pyridin-3-yl}-pyrimidin-2-
yl}-amine;

25  Cyclopropyl-methyl-{4-[2-(6-methyi-pyridin-2-y!)-imidazo[1,2-a]pyridin-3-y1}-
pyrimidin-2-yl}-amine;
Dimethyl-{4-{2-(6-methyi-pyridin-2-yl}-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-yi}-
amine,
Isopropyl-{4-[2-(6-methyl-pyridin-2-yi)}-imidazo[ 1,2-a]pyridin-3-y!i]-pyrimidin-2-y1}-

30  amine;
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-
17 6 MAR 2007 WD 2004! 021989 Met hyl -{4-[2-(6-nethyl-pyridin-2-yl)-imdazo[
1,2-a]lpyridin-3-yl]-pyrimdin-2-yl}- am ne;
N-(2-{4-[2-(6-Methyl-pyridin-2-yl)-imdazo[1l,2-a]pyridin-3-yl]-pyrim din-2-
yl ami no) -ethyl)-acetam de; 5
N-(4-(4-[2-(6-Methyl-pyridin-2-yl)-imdazo[1,2-a]pyridi nk BAY 12307 pyri mi di n- 2-
yl am no} - butyl ) - acetam de;
N, N- Di met hyl - N - (4-§2F (6- et hyl - pyri di n- 2- y|)-|~ﬁ1ﬁdazo[1 2-a] pyridin-3-yl]-

pyr i e/ 21949} - et hane- 1, 2-diam ne; 1 1|

N-[ 2- (6- Met hyl - pyri di n-2-y| ) - 3-(2- et hyl sul f anyl -pyri m din-4-yl)-imdazo [
1,2 10 ajpyrimdin-7-yl]-3-pyridin-3-yl-propi onam de;

N-[2-(6-Methyl -pyridin-2-yl)-3

- (2-met hyl sul fanyl - pyri m di n-4-yl)-imdazo[ 1, 2-

arxlﬂ Fgrw‘%@?ﬁzﬂy Séﬂ‘%}fy? Bﬁ{]%ﬁ' é’?y ignidazal L2alpyridin 3yl pyrimidin-2y UF) “imdazo [ |
1,2- Qpyel m din-7-yl]-propionam de; 15 _
e B st o Al S5 L 220 20
-(2-A | )-2-(6-nmet hyl di n-2-yl) - d

1+ 2. apIRR RN 1 ot nanceul fonam de

N- § 3- 5&-?4':['9 @Mhﬂﬁyﬂpwd&nwy)l Imidaz0Bt 1] pyBidin- 3liyi-@rithidin-2ni dazo[ 1, 2- a] pyrijm
idin ( 3= net hoxy- phenyl ) -acetam de;

N-[3 (viamimnio dmfbxl}atrsntmudm y1l)-2-(6-methyl -pyridin-2-yl)-imdazo|

1, 2-

N[ Ba@NAH;nIH éhﬁm g&* ﬁgﬁ l%él—%—&ﬁ;%ﬁﬁﬂoﬁ?& arlpgldlfl) ?’Ir]n dazo[ 1, 2-a] pyri nfl
d in- yﬁlhnﬁquyemmem a—dﬁmﬁfeopl onam de; 25 ( % {
N-[ 3- yrlmd|n4 ﬁiﬁ?me | -pyridin-2 -|mdazo[12a]pyr|np
di n' {%-I(P-M@‘giﬂa?ﬁftﬁén 2Nc11 am Iﬁélfywiwﬁﬂﬂﬂﬁhﬁ %yl)ﬂymtiazeél Fet hyl - pyri

di.p- 2- 1 t d

N a2 eyt S dRidiad) Y5, B e LT byt i - 2- 1) - mi dazol
1,2- N-[2-(6 Methyl—pyrtdm— -yl) -3- (Z-methylsulfanyl-pyrimidin—4—y1)-imidazo[1,2-

a]pyrimidin-7-yl}-nicotinamide;
N-[2-(6-Methyl-pyridin-2-yl}-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2-
a]pyrimidin-7-yl]-propionamide;

15 N-[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-
carbony!]-methanesulfonamide;
N-[3-(2-Amino-pyrimidin-4-y!)-2-(6-methyl-pyridin-2-yl)-imidazof 1,2-aJpyridine-7-
carbonyl}-methanesulfonamide,
N-[3-(2-Arnino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-alpyrimidin- ()

20 7-yl}-2-(3-methoxy-phenyl)-acetamide;
N-[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyrimidin-
7-y1]-3,3-~dimethyl-butyramide;
N-[3-(2-Amino-pyrimidin-4-y1)-2-(6-methy!-pyridin-2-yl)-imidazo[1,2-alpyrimidin-
7-yl]-3-pyridin-3-yl-propionamide;

25 N-[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyrimidin>
7-yl]-acetamide;
N-{3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a)pyrimidin-
7-yl]-nicotinamide;
N-[3-(2-Methanesulfonyl-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo{1 2-

30 a)pyrimidin-7-yl}-2-(3-methoxy-phenyl)-acetamide;

18



E——— e, .

30 a] pyrimdin-7-yl]-2-(3-nmethoxy-phenyl)-acetam de; 18 MAR 2007 WD
20041021989

N[ 3- (2- Met hanesul fonyl - pyrim di n-4-yl)-2-(6-nmethyl -pyridin-2-yl)-imdazo [
1,2- a]pyrimdin-7-y]]-3, 3-dinmethyl-butyramde; N-[3

- (2- Met hanesul fonyl - pyri m di n-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo [ 1, 2-
al pyrimdin-7-yl]-3-pyridinz3:yl - propi onam de; 5 6 MAR 2007
N-[ 3- (2- Met hanesu] f onyl - pyr¥m di n- 4-yl ) - 2- (6- net hyl - yrﬁﬁn 2-yl)-imdazo[l,
2- a] pyri mi di¥¥0 2004021989 cot i nami d e;

N[ 3- (2- Met hanesul fonyl -pyri m di n-4-y])-2-(6-met hyl -pyridin-2-yl)-i m'dazo[
1, 2- a]pyrimdin-7-yl]-propi onam de;

N-[3-(2-Ami no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo|
1,2-a]lpyrimdin- 10 7-yl]-propi onam de;

;\f(gé[efégq Gag@&ﬁd (zo%fepghgsg?r%@h@}rmy“ alyks s %}e‘?yﬁ' ﬂlfzyﬁ a1 -~ 2- y'
1, 2- a] pyri di naPyyinjidmyT-y1ji3d8-dinethyl-Dutytartida)e- | , 4- di ani ne; 15

Nl -{4-]2-(6-Met hyl - d 2-yl) - 2- d 3-vyl di n- 2-yl
- pE opgne( 1, 3MNi3atA ﬁéiﬁaﬂésglhfonxlzp}[fgl@g?%%h%@%qg }a;HY}@TV?%/ﬂJ‘ﬁgM Zln &

2- di n- 3- BOAI PYFL d d
I\l-?]ﬂfpzlzfl [!Zn(6 wé%’ﬁrﬂgﬁj ﬂﬁ&nprﬁfuy a}Fpﬂ}B EH'E' )2 <(51] pyri di n) 3a31| ] epyflnm di n- 2-
20 yl ami noj - bi-f3 -Q}ME&mesuReﬂiyl)@ylmﬂddm-yﬁu%%tﬁiﬁ paeidinatylinidaze] 1,2

phar maceutlcally acceptable salt, of each of the conpounds of forrrufa (1) is
also within tR Yg%@é oyllvirosnamident i on. For exanpl e, a mtrogen ring atom

f th d
subst i tuent - oSiCT B B bRl R L ML RD Bl agen
such as) rn- Zﬁ]wlmlmnopgelﬂipmimamﬁel d or 11202. A corrpound of formula (I)

that is acidic in nature %HH g a car boé’ér} phenol I ¢ hydroxyl
group) can fof3a(Zphar Ry FTSQ/) apethyirpyT "?‘355]1%1 dazold,2-alparimigin-

pot assi urnmcab%h}!gllop% aﬂl?cifi salt. Also wthin the scope of the invention are

N-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-yl }-
acetamide;
N1-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yi]-pyrimidin-2-y1}-
butane-1,4-diamine; |

15 NI-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl}-pyrimidin-2-yl}-
propane-1,3-diamine; |
N-(4-{4-[2-(6-Methyl-pyridin-2-yi)-imidazo{1,2-a}pyridin-3-yl]-pyrimidin-2-
ylamino}-butyl)-(BODIPY FL) amide; and

) N-(4-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-alpyridin-3-yl]-pyrimidin-2-
20  ylamino}-butyl)-(Texas Red-X) amide.
An N-oxide derivative or a pharmaceutically acceptable salt of each of the

compounds of formula (I} is also within the scope of this invention. For example, a
nitrogen ring atom of the imidazole core ring or a nitrogen-containing heterocyclyl
substituent can form an oxide in the presence of a suitable oxidizing agent such as m-

25  chloroperbenzoic acid or H;O,.

A compound of formula () that is acidic in nature (e.g., having a carboxyl or

phenolic hydroxy! group) can form a pharmaceutically acceptable salt such as a
sodium, potassium, calcium, or gold salt. Also within the scope of the invention are
salts formed with pharmaceutically acceptable amines such as ammonia, alkyl amines,

30 hydroxyalkylamines, and N-methylglycamine. A compound of formula (I) can be

treated with an acid to form acid addition salts. Examples of such an acid include

19



- __—-#
salts formed with pharmaceutically acceptabl e am nes such as anmmoni a, al kyl
am nes, 30 hydroxyal kyl am nes, and N net hyl gl ycam ne. A conpound of fornula
(1) can be treated with an acid to formacid addition salts. Exanples of
such an acid include 19 B MAR 2007 WD 20041021989 hydrpﬂm{?ﬂmc aci d,
hydr obrom ¢ acid, hydroiodic acid, sulfuric acid, nethanesulfonic acid,
phosphoric acid, p- ﬁgm)phenyl suI fonic acid, cgmponic acid, succinic acid,
citric acid, benzoi ©-hci d, oxalic acid, mal onlc"’amd sallcyllc aci d, mal i ¢
aci YORMURIBY aci d, ascorbic acid, maleic acid, acetic acid, and ot her
m neral and organic acids well 5 known to a skilled person in the art. The
acid addition salts can be prepared by treating a conpound of formula (1)
inits free base formwith a sufficient amount of an acid (e.qg.,
hydrochloric acid) to produce an acid addition salt (e.g., a hydrochloride
sal t) hydidehlacicct] dytiobromialacid; dydivdodio avidy sidfirivacid, methanssififarac base for m by

t t th | t th ta i t | u
ségfuﬁxﬁym&hégc o a-DrAmeP g PGS 65 MBSt BFSCRPTORAED or amon! a).
racegﬁf@f’ﬁﬁ% é)nzl&g id Ic)xlaﬁéﬂmﬁl $Qon2Caci€ sgha%ﬁd‘a o, éﬂ@ a%{d %Sl}ﬂhﬂél conpounds,

opti’cal 'y active  conpoun | ast éreoners, or a

m xt U&@idoﬁsc@ﬁ%b@iﬂeﬂﬁ&ﬁ@acl&:CHmﬁu aéiﬂ gid étﬁémmir&ra(l |a)1cl erganty dcidswelli si ngly hi gh
afflnltytothe TGF(l faml '¥E receptors, Alk 5 and/or Alk 4, e.g., -
0Py

wid h knowaso awkilled P@fsoﬂé%ﬁ'letfﬁ‘bn idraddition salés canddrenasedbus descri bed in

Exampl es,. 7 0, I | C50 val ue
of be# W%ﬁ% ?m%f&@o%ﬁgm%ﬁ%r%d&sgﬁgﬁg;ﬁa ﬁ%%erﬁ’%?ﬁﬁﬁ edg%y appendi ng
appr opidakg., Hydhsdhl@riteddid)i te producerinaiciiaditti@c salive. ghiadlydgdehidrider operti es.
Such nodifications are known in the art and include_those that | ncrease

bi ol og#ltkal Theearéd pdditiomsathean be eanverted bagk todts frediasgy oz bsssrgqt@&tb% g.( bl ood,

| ynph ySt & C | ability,
Vot oqtlh Sl EHTRbGARES BrueBGP YRHE sURDE o SRG AT Bt SRR 1t Yo 1 sm
angl/ Oblcﬁlﬁ@fatd @b&sﬁlﬁnﬁdﬁ@tﬁcﬁi&t@ or aiixmm&)es:@ﬁpddmes of fotufd @pédncilso i ncl ude,
but are not limted to, esterification with pol yeth | ene gl ycols,

der i vhei e84 itoh forn Al aqhirgbrompaunss, Tagemis mbiteres caliyasttvs, conversion to
o bl Bl B0 AL P L AREE ek, It o ontom subeC1 Lt on
conposi ti OrC(ﬁﬁp@Iricﬁldﬁgormula (I) exhibit surprisingly high affinity to the TGFP
family type I receptors, Alk 5 and/or Alk 4, e.g., with an ICs value of less than 10 pM
15 under conditions as described in Examples 7 and 8 below. Some compounds of
formula (I) exhibit an ICsp value of below 0.1 pM.
Compounds of formula (I) can also be modified by azppending appropriate
functionalities to enhance selective biological properties. Such modifications are

known in the art and include those that increase biological penetration into a given ("

\\_/J

20  biological system (e.g., blood, lymphatic system, central nervous system), increase
oral availability, increase solubility to allow administration by injection, alter
metabolism, and/or alter rate of excretion. Examples of these modifications include,
but are not limited to, estenfication with polyethylene glycols, derivatization with
pivolates or fatty acid substituents, conversion to carbamates, hydroxylation of

25  aromatic rings, and heteroatom-substitution in aromatic rings.

The present invention also features a pharmaceutical composition comprising
a compound of formula (I) (or 2 combination of two or more compounds of formula

(I)) and a pharmaceutically acceptable carrier. Also included in the present invention

1s a medicament composition including any of the compounds of formula (I), alone or

30  in a combination, together with a suitable excipient.




a conmpound of formula (1) (or a conbination of two or nore conpounds of
formula: (1)) and a pharmaceutically acceptable carrier. Also included in
the present invention 1is a nedicanent conposition including any of the
conpounds of fornmula (1), alone or 30 in a conbination, together with a

sui tabl e excipient. E MAR 2007 WD 2004/021989 The invention also features a
met hod of inhibiting the TGH(3 famly type | receptors, Ak 5 andﬁqmgﬁm%l4
(e.g., with an 1C50 val ue oﬁ%% ss than 10 pM preferabl ygs less than | p
nore preferab, I han 0.1 pM in a cell, including ¥he step of
contacting thé%%§W$%a?%h an effective anmount of one or nore conpetHies--of--
formula (1). 5 Also with the scope of the invention is a nethod of
inhibiting the TGF9 and/or activin signaling pathway in a cell or in a
subject (e.g., a mammal such as human), including the step of contacting
the cell with or adnmnistering to the subject an effective anmount of one or
nore of a conmpound oThé txvention ¢lsy feapurena mwiethsidroftinibisingpbe FGFOHempy eeperkt

invention is a nethod reafi subj ect or._preventing.a,subject . from
suffering a corf&f’?ﬂ%ﬁ’ &I%I?' _&E‘?}@F %g(ﬁ§"é’?t%raéls[§°t‘é%u$?€1r‘??s %‘ﬂngPMﬂ’ééﬁf%\%l

of TGFQ and/ or jagdthith 1 | ANEL in¥td prefatlly, ledstRAR @ Mﬁ%ﬁ%ﬁc‘l&ﬁn%’{he s ?:df)- The
met hod incl udes the step of admnistering to the subject an effective

anount of one ovonmaxtieg dlie celcwithanwtfectivefapronmt af ¢1g or Mhe woneiundoeiformelay e
an accunul atiop, of .excess extracel lular, matrix;, a.fibrotic itjon (e.qg.,
scl er oder ma% : SBM&@S&H?P‘T?@?? &Yﬁﬂfé?:‘{ ﬁs\;erngt![hggagmgqtgg%&e 13@8&?9 ‘é‘é?q(“HH?
surgical scarri di@ali%@?s?ﬂiwagfigradceﬂlrﬂr% ¥ sulybi? (G2 rafdaifﬁma?ﬁi&heas 'hHHﬁnjé Miding

i di opat hi c pul nonary fibro '

's, chronic oObstructive pul nonary di sease, adult
respiratory di sheetep ofgnutiacting theeell svithuomgdimipisieying telthegubjedianeeffdctivg amnjuefr v,
gl omerulonephritjis, diabeti.c nephropa ypertensi on- i nduced nephropat hy,
hepatic or bil i%fr%ﬂefqrﬁ?ﬂgiog,aGPFE’BPHJC)?#%\H/%E]:% M primary biliary 20 cirrhosis,
fatty liver disease, ARbiviRHil tﬁﬁc@?@%f e Ip?&féhtaﬂ%ﬂtlo%’is L SRABAOST t%ea]gilﬁg:a%%@s%ct

fibrosis, opthalmc scarring, osclerosis, fibrotic cancers,
fibroma, fliobr cadeeentisg afstbjeotfiomonifering & ansditiom thaxedterizediat dryresudted from

SRR TR TR NG R LT ) S

oo L, LGRS kst BBy SO,

cervix, liver, dmdunae§one acmorgay conpivad of feimudz gt The sontibers, include an
accumulation of excess extracellular matrix; a fibrotic condition (e.g., scleroderma,

15 lupus nephritis, connective tissue disease, wound healing, surgical scarring, spinal
cord injury, CNS scarring, acute lung injury, idiopathic pulmonary fibrosis, chronic
obstructive pulmonary disease, adult respiratory distress syndrome, acute lung injury,
drug-induced lung injury, glomerulonephritis, diabetic nephropathy, hypertension-

) induced nephropathy, hepatic or biliary fibrosis, liver cirrhosis, primary biliary

20 cirrhosis, fatty liver disease, primary sclerosing cholangitis, restenosis, cardiac
fibrosis, opthalmic scarring, fibrosclerosis, fibrotic cancers, fibroids, fibroma,
fibroadenomas, fibrosarcomas, transplant arteriopathy, and keloid), demyelination of
neurons multiple sclerosis; Alzheimer’s disease; cerebral angiopathy; and TGEp-
induced metastasis of tumor cells and carcinomas (e.g, squamous cell carcinomas,

25  multiple myeloma, melanoma, glioma, glioblastomas, leukemia, and carcinomas of
the lung, breast, ovary, cervix, liver, biliary tract, gastrointestinal tract, pancreas,
prostate, and head and neck).

As used herein, an “afkyl” group refers to a saturated aliphatic hydrocarbon
group containing 1-8 (e.g., 1-6 or 1-4) carbon atoms. An alkyl group can be straight

30  or branched. Examples of an alkyl group include, but are not limited to, methyl,

ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-heptyl, and

P



prostate, and head and neck).. As used herein, an "al kyl"™ group refers to a
saturated aliphatic hydrocarbon group containing 1-8 (e.g., 1-6 or 1-4)
carbon atons. An al kyl group can be straight 30 or branched. Exanples of an
al kyl group include, but are not limted to, nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, n- peng)MA,R Wheptyl, and 6
MAR 2007 WO 20041(};,-’534?})989 2-et hyl hexyl . An al kylsfgroup can be optionally
substituted with oné “or nore substituents such™ds al koxy, cycl oal kyl oxy,

het Q20N BAIHRy| oxy, aryloxy, heteroaryloxy, aralkyl oxy, heteroaryl al koxy,
am no, nitro, carboxy, cyan, halo, hydroxy, sulfo, nercapto, alkylsulfanyl,
al kyl sul finyl, alkylsulfonyl, am nocarbonyl, 5 al kyl carbonyl am no,

cycl oal kyl car bonyl am no, cycl oal kyl -al kyl carbonyl am no, aryl carbonyl am no,
ar al kyl car bonyl am no, heterocycl oal kyl - car bonyl am no,

het er oayighatHy |Amilkyl graup omybeoptionallhatbstibaed wvith vine oy e no,
het er oar al kyl car bonyl am no, urea, tBi oure&,g %gb}?ng%& sul fam de,

al kox etstisingg suchras aioxy) el XYx JELeHTY AL h&Y&%Y; an "al kenyl " group
refer i \ G..C ' 5 , 2-6 or 2-4)°
carbo ettgfoc?@ ogk,dﬁ\' g@&'c}g‘%?&gﬁe 3%0%&\5@3@6 nft ﬁ]tf%lbgzy’%ﬁ Eéflqmgcr)’oup, an al kenyl}
gr ouphgdraxpesisfo, agbipteraliblanfahgidaikiRsalfiplyt sliofisuifong), ketydcarlgsmdp i ncl ude, |

but are not limted to, ally], 1soprenyl - hut enyl ar]d 2- hexenyl . An
al kenglkylsesignydamingecysiealsriaarbondamive; exrleadkytialieyleakorylamifice subst it uent s

such — | yl oxy,

het er %&géﬁ%@ﬁ 8@/“51’ %ﬁ@%ﬁg‘#ﬂﬁlp g’mq?e&/%g%%%}?ﬂa%#\%@aﬁ?@?b, car boxy, cyano,;
hal o, hitbogslvalisilatiosicarbsmodntine, hedriydyatfauyidmine] kyl sul fnyl, al kyl sul f onyl]|,
am nocar bonyl ,  al kyl car.bonyl anmi.,no, cycl oa] kyl car bog”\;I am no,

cycl oheteraralkylprehonylminaites tisyrs.ciBwRY). anifsaide, dkaryepreambay| arfi fo,
het er ﬁ:zﬂﬁ! - carbonyl am no, heterocycloal kyl- ( ) 20 al kyl carbonyl am na,
het erggcxy cardé%éﬁ}i;'lp‘am no, heteroaral kyl carbonyl am no, urea, thiourea,

sub f anoyl , Asidedrtetidn, @l lathengbrgooupydeferpto al Myphadic barbyh @xoup that used herein,

an "al kynyl" group refers to_an aliphatic carbon grqoup _ that contains 2-8
(e.qg. porz‘-a@s&géex), Zcﬁi%%rﬂ) §BA% atamy apg &t lgﬁstma@puglﬁiopﬁ bike Hbnd. An

al kyn ' 1 nyl group

i ncl uéié(,yg ut 2?31#%%%%5?# %ﬁ%ﬁgﬁa@?ﬁygﬁdﬁ?}éﬁx% %féfn%mEWal | cynyl gr odp
can begrauptincludk) ut are not limited to, allyl, isoprenyl, 2-butenyl, and 2-hexenyl. An

alkenyl group can be optionally substituted with one or more substituents such as
15 alkoxy, cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy, aralkyloxy,
heteroarylalkoxy, amino, nitro, carboxy, cyano, halo, hydroxy, sulfo, mercapto,
alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, aminocarbony, alkylcarbonylamino,
cycloalkylcarbonylamino, cycloalkyl-alkylcarbonylamino, arylcarbonylamino,

aralkylcarbonylamino, heterocycloalkyl-carbonylamino, heterocycloalkyl- { )

20  alkylcarbonylamino, heteroarylcarbonylamino, heteroaralkylcarbonylamino, urea,
thiourea, sulfamoyl, sulfamide, alkoxycarbonyl, or alkylcarbonyloxy.

As used herein, an “alkynyl” group refers to an aliphatic carbon group that
contains 2-8 (e.g., 2-6 or 2-4) carbon atoms and has at least one triple bond. An
alkynyl group can be straight or branched. Examples of an alkynyl group include, but

25  are not limited to, propargyl and butynyl. An alkynyl group can be optionally
substituted with one or more substituents such as alkoxy, cycloalkyloxy,
heterocycloalkyloxy, aryloxy, heteroaryloxy, aralkyloxy, heteroarylalkoxy, amino,
nitro, carboxy, cyano, halo, hydroxy, sulfo, mercapto, alkylsulfanyl, alkylsulfiny},
alkylsulfonyl, aminocarbonyl, alkylcarbonylamino, cycloalkyloarbonylamino,

30 cycloalkyl-alkylcarbonylamino, arylcarbonylamino, aralkylcarbonylamino,

heterocycloalkyl-carbonylamino, heterocycloalkyl-alkylcarbonylamino, |
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substituted with one or nore substituents such as al koxy, cycl oal kyl oxy,
het er ocycl oal kyl oxy, aryl oxy, heteroaryl oxy, aral kyl oxy, heteroaryl al koxy,
am no, nitro, carboxy, cyano, hal o, hydroxy, sulfo, nercapto,
al kyl sul fanyl, al kylsulfinyl, allrylsulfonyl, am nocarbonyl, § MAR
al kyl car bonyl am no, cycl oal kyl carbonyl am no, 30 2007
cycl oal kyl - al kyl car bonyl am ngzg; aryl car bonyl ami no, ar al kygear bonyl ani no,
heterocycloalg%%%%%;ggﬂglan1no het er ocycl oal kyl - alkylcarﬁbnylan1no 22 6
MAR 2007 WD B het er oar yl car bonyl am no,

het er oar al kyl car bonyl am no, urea, thiourea, sulfanoyl, sulfanide,

al koxycar bonyl, or al kyl carbonyl oxy. As used herein, an "am no" group refers
to NRXRY wherein each of Rx and RR is |ndependently hydr ogen, hydroxyl,

al kyl, al koxy, cycloal kyl, (cycloal kyl)alkyl, 5 aryl, aralkyl,

het er ocycl oal kyhe,ter(ohgﬂmrbmytimbklyﬂ):aiak@lkylchbmgdmm;ol urea,rthtmt'ﬁr oulfahdyl) .

When the term"a not the ter al oup (e.g., alkylcarbonylam no),
it is represen%‘g%}“BE}e:- carpqn a@’m? é@%’éﬂﬁﬁﬁm ng as defined above. As
used herein, an "aryl| ef er » MY

hs ugécph’egeﬁx L% 8m %lP efer l?’gﬁ vwikreth Pa%ges phenyl

group haV|ng 2 to 3 rings or” exanpl e enzo used group I nc
fused 10 with Rhés mdeliamdeﬁlly_ﬁydragmmydiuqu rxﬂayﬁtail&ﬁiy eyafpalkyl, (celodlkyhalkyl,

4-tetrahydronapht hyl , anyl, or_f enyl . An ar s optionally
substi tut ed i t #Y ﬁ@“@ﬂ ﬁﬁf“’@cﬁ‘ﬂﬁ%]h’i ?@cg‘ﬂ‘étﬂkﬂla"égi %@W‘C’Wh&rdﬁ%"ﬂkﬂ

car boxyal kyl , lec t

al kenyl , al kyngwEji cycela{oa clgﬂbg%%‘]'ﬁ‘ﬁﬁ%?‘ﬂ’sﬁ?g rP lﬁ%{n})) itis
(het erocycl oal kigpjeabityd byaNRF( R thes tiersdine méakimgyas deﬁnédaaﬂdvyl OXYy,

het er ocysl oal kyl oxy, 15 aryl oxy, heteroaryl oxy, aral

yl oxy,
het er oar al kyl oxy, am UsHeReEeBatbyary! a&fpﬁﬁre%rﬁtt%henytalrﬂeﬁyl op A besdrdsedony | |

oyl ot kot oar nobopE BB 318 Hlay Fo CeiRERONGAEMIE proup includes phenyl fused.
ar al kyl car btmy| with pee of tved e:mcmbqa:lhbyhc)xeaegpegwlam hd-teﬁahydronaphthyl indanyl,

(het erocycl oal k kyl cgr bonyl am.no, roaryl ar bon | am n

het er oar al kyl ca btﬂﬂﬂF  ary laﬁatlo%llyosutbﬁ%ﬁ mﬂqgrsgg.ﬁ{tgents such as
al kyl sul f anyl , u : 1 f Q]etl,(.lqa

car banoyl . As use ngimequrllé] Egﬂm;%alrﬁkalﬁ kﬁ " Oéﬁgl%ﬁ&%ﬁwé Sgélﬂ al ky 6&%%%}’1)’

(e.g., a Cl_ 4 adikstlyl, akowy)cyelvatkyl, 9 cgeibslidyDaitcpld hetetdeyelnalltylyl gr oup. Bot h
“alkyl" and "aryl terocycl%aB{y?)alkyl aryl, heteroaryl, alkoxy, cycloalkyloxy, heterocycloalkyloxy,
15  aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, aroyl, heteroaroyl, amino, nitro,
carboxy, atkoxycarbonyl, alkylcarbonyloxy, aminocarbonyl, alkylcarbonylamino,
cycloalkylcarbonylamino, (cycloalkyl)alkylcarbonylamino, arylcarbonylamino,
aralkylcarbonylamino, (heterocycloaikyl)carbonylamino,
_ ) (heterocycloalkyl)alkylcarbonylamino, heteroarylcarbonylamino,

20  heterocaralkylcarbonylamino, cyano, halo, hydroxy, acyl, mercapto, alkylsulfanyl,
sulfoxy, urea, thiourea, sulfamoyl, sulfamide, oxo, or carbamoyl.

As used herein, an “aralkyl” group refers to an alkyl group (e.g., a Cy.4 atkyl
group) that is substituted with an aryl group. Both “alkyl” and * aryl” have been
defined above. An example of an aralkyl group is benzyl.

25 As used herein, a “cycloalky!” group refers to an aliphatic carbocyclic ring of
3-10 (e.g., 4-8) carbon atoms. Examples of cycloalkyl groups include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, norbornyl, cubyl, octahydro-
indenyl, decahydro-naphthyl, bicyclo[3.2.1Joctyl, bicyclo[2.2.2]octyl,
bicyclof3.3.1]nonyl, and bicyclo[3.2.3]nonyl,. A “cycloalkenyl” group, as used

30 herein, refers to a non-aromatic carbocyclic ring of 3-10 (e.g., 4-8) carbon atoms

having one or more double bond. Examples of cycloalkenyl groups include
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defined above. An exanple of an aral kyl group is benzyl. 25 As used herein,
a "cycloal kyl" group refers to an aliphatic carbocyclic ring of 3-10 (e.g.,
4-8) carbon atons. Exanpl es of cycl oal kyl groups include cycl opropyl,

cycl opentyl, cycl ohexyl, cycloheptyl, adamantyl, norbornyl, cubyl,

oct ahydro- indenyl, decahydro-naphthyl blcyclo[3 2. 1]octyl

______ j bi cycl o[ 3.3 1]nony| and ﬂcyclo[352MBqﬂmhyl A

cycloalkenyl grOUﬁ' as used 30 hereln refersoto a non-aromati c

car B¥eerHe2199ng of 3-10 (e.g., 4-8) carbon at oms Ravi ng one or. nore double
bond. Exanpl es of cycl oal kenyl groups include 23 =~ Y -E MAR 2007 WO :
2004/ 021989 cycl opentenyl, 1, 4-cycl ohexa-di-enyl, cycl oheptenyl,
cycl oocenyl, hexahydro- indenyl, octahydro-naphthyl, bicyclo[2.2.2]octenyl,
and bicycl o[ 3.3. 1] nonenyl,. A cycloal kyl or cycloal kenyl group can be

optio tyi tdi e éhyl, uybRiocteagh the ho-as al kyl
(incl Egélé]%enﬁ?ﬁ(}x@g*ﬁghwahyde?gx;g?ﬁw anildyhal gal Eyl }éﬁgﬁ 5 as

trifl umienyﬂeomm})d,romaphnh’yl, btcaplomB]oc@eml,@adm;wlq[ééd]@anm) dhkyl

het | kyl het | kyl L, al koxy,
cgcle{)g)% WY%MQP@%EXJE&I@ W&%&%%{Wﬁ}ﬁl e%”grﬂoagrcﬁ?;l}(‘%/{', a?al E;?/oxy,
het er gy SaHsh 45%% ?fmg n(h@rilﬁé e&beﬂaamnhﬂﬁoxmmom mimwsuch

al koxycar bonyl, a bonyl 6xy, am nocar bonyl,” al kyl car bonﬁwam no,

cygl oak k‘;ﬂtmmrbeihylb,aaﬂcw ey, aazploylkybl(ml@aékﬂaﬁ%wlahmmcyahoy kr bonyl ami no,

(et e Rseeraap AR Rt R A DB bR A romiayos.

heter By Mfé'fb fralQloxysto I()h;ete&l@é&b 1, BRiSARiteo, ?
al kyl gy@éﬁ%ﬁ%@ %%?H%?}e(g thi our ea?x'?}s/ul sul fam de, oxo, or i
l

car banmjnbxy,kﬁcqxsefdbbgylealkylcarl:fonﬁpw,caﬁ}mb@abwl alg)'l@@r;bonelaemo to a 3{ t )o

10- menb sat ur structure, in which
one oFyﬁﬁ?ﬁgﬂBi”%ﬂ(@l 3\%%"@%’9"% gqx@[laggpg mgry?caéﬁ "0 or S, Exanpl es |
ofg a helenesyslydahing haeRpclbalkyudeboiasmbdi nyl , pi perazinyl,
t et rahydriopyr anyl , tetrahydrofur |, dloxolanyl oxazolldlnyl

i soox §iresériodyaigal l}ﬁik}dh@ilbﬂmﬁlﬁmﬂ@c eteyaandcasbond am oct ahydr o- chr oneny!

20 BETRARR R A STn S EL PR ) ?e'gxly%l%tr%ﬁé&aaﬂaﬁég;@”"t v exahyara
1- azagyiph:6y Glea| ﬁ1it§u3i,%ﬁlf¥rhoy13sﬂ¥a@mbé,%| of SrBamhb@ict yl , anad 2, 6- di oxa-

As used herein, a “heterocycloalky!l” group refers to a 3- to 10-membered

15  (e.g., 4~ to 8-membered) saturated ring structure, in which one or more of the ring
atoms is a heteroatom, e.g., N, O, or S. Examples of a heterocycloalkyl group include
piperidinyl, piperazinyl, tetrahydropyranyl, tetrahydrofuryl, dioxolanyl, oxazolidinyl,
. iscoxazolidimyl, morpholinyl, octahydro-benzofuryl, octahydro-chromenyl,
octahydro-thiochromenyl, octahydro-indolyl, octahydro-pyrindinyl, decahydro- & )

20  quinolinyl, octahydro-benzo[b}thiophenyl, 2-oxa-bicyclo[2.2.2]octyl, 1-aza- ' E
bicyclo[2.2.2]octyl, 3-aza-bicyclo[3.2.1]octyl, anad 2,6-dioxa- :
tricyclo[3.3.1.03’7]n0ny1. A “heterocycloalkenyl” group, as used herein, referstoa 3-
to 10-membered (e.g., 4- to 8-membered) non-aromatic ring structure having one or
more double bonds, and wherein one or more of the ring atoms is a heteroatom, e g,

25 N, O,0rS. Aheterocycloalkyl or heterocycloalkenyl group can be optionally
substituted with one or more substituents such as alkyl (including carboxyalky!,
hydroxyalkyl, and haloalkyl such as triflucromethyl), alkenyl, alkynyl, cycloalkyl,
{cycloatkyl)alkyl, heterocycloalkyl, (heterocycloalkyl)alkyl, aryt, heteroaryl, alkoxy,
cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy, aralkyloxy,

30  heteroaralkyloxy, aroyl, heteroaroyl, amino, nitro, carboxy, alkoxycarbonyl,

alkylcarbonyloxy, aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
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tricyclof3.3.1.03 "]nonyl. A "heterocycl oal kenyl" group, as used herein,
refers to a 3- to 10-nenbered (e.g., 4- to 8-nenbered) non-aromatic ring
structure having one or nore double bonds, and wherein one or nore of the
ring atons is a heteroatom e.g., 25 N, 0, or S. A heterocycloalkylﬁﬂﬂﬂzmn
het er ocycl oal kenyl group can be optionally substituted with one or nore
substituents such as al kyl (@&l udi ng carboxyal kyl, hyd yal kyl , and

hal oal kyl suc trifluoromethyl), alkenyl, ailcynyl, cy¥eroalkyl,
6o
5

(cycl oal kyl ) al Pty ocycl oal kyl, (heterocycl oal kyl)al kyl, aryl,
het eroaryl, al koxy, cycl oal kyl oxy, heterocycl oal kyl oxy, aryl oxy,
het er oaryl oxy, aral kyl oxy, 30 heteroaral kyl oxy, aroyl, heteroaroyl, am no,
nitro, carboxy, al koxycarbonyl, alkylcarbonyl oxy, am nocarbonyl,

al kyl car bonyl am no, cycl oal kyl carbonyl am no, 24 6 MAR 20U7 WD 2004/021989
------ (cycl oal feytipalkiyhhikeichdoyylaming ardearborylinaime, anikylcarbonylamino,

ar al kyl car bonyl am no, heterocycl oal kyl - carbo '

| :
(het er oar yI oal kbatsrarxsioaaylrarionylemiad, (hﬁf@f%géﬁwggﬁcﬁwoébﬂﬁﬁﬁm,
het | kyl ' .
bt RIS EN  d  VN

carbanmoyl . A "hetraprl Mikyis@faiyh suloxy vk, figoeied, sullmeys stifardid¥pbes ! i C,
bicyclic, or tricyclic ring structure having 5 to 15 ring atons wherein one
or nore of the *Fﬁrb@nobdtorrs is a heteroatom e.g., N, 0, S, or B and wherein
one ore nore rings of . e e il | i i .une i s. aromatic.
Sonme exanpl es of hetér Iggtr%g/ a iré%flg’ %Sg‘éﬁegﬁe%ﬁ?ﬁ?%g“’%‘? ?%‘I‘:ﬁf‘&t%%% ?[0
thiazolyl, oxazgicytlic fing staralry havihgdeb 16 ringeitsaz ahylein otvedtzabte ofthe ring
benzt hi azol yl , xant hene, thi oxant hene, phenothiazine, dihydroindole, and
benzo[ 1, 3] di oxo#tems i hbetesoa@my e-g.N.dpt $.01d} #yd whersin angtasg mgire winggef the nor e

bstit t h I (ncl ud) . I I
hal ol kyl such DReffitsnt BE sHFbaR ROBRE gfie oG LRt ppr PR
(cycl oal kyljal kyyridy) sl agyolydahienk] tHiazdipiebeiztyicingdholy]) Rldey!, tetaydlyl,
het eroaryl, al koxy, cycloal kyl oxy, heterocycl gal kyl oxy, . .aryl_oxg, .
het er oaryl oxy, RenapRyTlokspzthizolil.crntherg) thigrantensiphenithiazipg, ity droindale and

nitro, carboxy, o] C . '
0 s ar oo e OB Bt LSRR i 8 ARG RHE 0P Hore
(cycl oal kyl ) al ksubstiubete yhchrs atkyl inylidmphartydxaaikeh hydaxadlkyl, aad haloy! ke,
het er ocycl oal kyl - car bonyl ami no,

as triflucromethyl), alkenyl, alkynyl, cycloalkyl, (cycloalkybalkyl, heterocycloalkyl,

15 (heterocycloalkyDalkyl, aryl, heteroaryl, alkoxy, cycloalkyloxy, heterocycloalkyloxy,
aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, aroyl, heteroaroyl, amino, nitro,
carboxy, atkoxycarbonyl, alkylcarbonyloxy, aminocarbonyl, alkylcarbonylamino,
cycloalkylcarbonylamino, (cycloalkyl)alkylcarbonylamino, arylcarbonylamino,

) aralkylcarbonylamino, heterocycloalkyl-carbonylamino,

20 (heterocycloalkyl)alkylcarbonylamino, heteroarylcarbonylamino,
heteroaralkylcarbonylamino, cyano, halo, hydroxy, acyl, mercapto, alkylsulfanyl,
sulfoxy, urea, thiourea, sulfamoyl, sulfamide, oxo, or carbamoyl. A.“heteroaralkyl”
group, as used herein, refers to an alky! group (e.g., a C1.4 alkyl group) that is
substituted with a heteroaryl group. Both “alkyl” and “heteroaryl” have been defined

25  above.

As used herein, “cyclic moiety” includes cycloalkyl, heterocycloalkyl,
cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, each of which has been defined
previously.

As used herein, an “acyl” group refers to a formyl group or alkyl-C(=0)-

30  where “alkyl” has been defined previously. Acetyl and pivaloyl are examples of acyl

groups.
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20 (heterocycl oal kyl ) al kyl car bonyl am no, heteroaryl carbonyl am no,
het er oar al kyl car bonyl am no, cyano, hal o, hydroxy, acyl, nercapto,

al kyl sul fanyl, sulfoxy, urea, thiourea, sulfanoyl, sulfam de, oxo, or
carbanoyl. A "heteroaral kyl"™ group, as used herein, refers to an al kyl
group (e.g., a G .a alkyl group) that is substituted \Aﬁ&gz@ het er oar yl
group. Both “al kyl "=and "heteroaryl" have been gaf i neoE Z)ove. As used

herein, "cyclic m)l?é'ty i ncl udes cycl oal kyl, hétérocycl oal kyl
cycmmférwwss’het erocycl oal kenyl, aryl, or het er oaryl, each of which has
been defined previously. As used herein, an "acyl" group refers to a fornyl
group or alkyl-C(=0 30 where "al kyl" has been defined previously. Acetyl
and pival oyl are exanples of acyl groups. 25 5 MAR 2001 WD 2004/021939 As
used herein, a "carbanmoyl" group refers to a group having the structure -0-
CO NR RY OAle&fd ﬁ&i@ Bzcamaneyw grauareders tdhageoupdeningsthe sodctatso® and RZ is

al kyl, cy | Ky cl oal kyl ) al kyl YA raI het ero koal kyl , 5
(het e(Efge Q ){kj 0 Eiiew kméi He4v& g gé,i%ﬂgOBH a%c}/%s ;Jsedl her ekrj
a "car a respectively.
used ﬁ@ﬁéﬁncyc 9?“‘%{1 3 "g‘k&gm&pr@e?‘; %yg t}313n kyI group where "al kyl "

has bggperd dld’&%[lg!léﬂllﬁﬂﬁb 1As Weserdadatkybi n, a "sul foxy" group refers to
- 0- SC}GhSe (;r%f V\here%

10 has been def.i ned e. ed herein, 3
" Hal ogen" mush@h@'elﬂgﬂ easbpEy efnd 20 Lﬂf%cﬁ’?%“@ﬁ?o@&%ﬁ%m%me or i odine.

As used re n a "sulfanmoyl" group refers to the structure -S(0)2-NRXRY or
- RXreS@? BR1 wherein Rx, R, and RZ have been defined above. 15 As used
her ei n, y lﬂg’é@.ﬂbﬁéﬁf afl mugx%’egm@ referd foeansdlicylad-ugreup Mllete “aliGyd) 2- NRYRZ
wherein RX RY, and RZ have

een defined above. As used herein, a " L#I-ﬁa"
gr ouphashesnglefiged peevicusiyet ur e NRx- CO-NRYRZ and a

As used herein, a “sulfoxy” group refers to -O- SO-R* or —SO-0-R¥, where R*
10 has been defined above.
As used herein, 2 “halogen” or “halo” group refers to fluorine, chlorine,
bromine or iodine.
As used herein, a “sulfamoy]” group refers to the structure -S(0)-NR*RY or -
NR* -§(0),-RZ wherein R, RY, and R” have been defined above.
15 As used herein, a “sulfamide” group refers to the structure -NR™ -S(O),-
NRYRZ wherein R¥ RY, and RZ have been defined above.
As used herein, a “urea” group refers to the structure -NR*-CO-NR'R? and a
“thiourea” group refers to the structure -NR*-CS- IRZ, R* RY, and R* have been
defined above. (\_)
20 As used herein, an effective amount is defined as the amount which is required
{0 confer a therapeutic effect on the treated patient, and is typically determined based
on age, surface area, weight, and condition of the patient. The interrelationship of
dosages for animals and humans (based on mitligrams per meter squared of body
surface) is described by Freireich et al., Cancer Chemother. Rep., 50: 219 (1966).
25  Body surface area may be approximately determined from height and weight of the
patient. See, e.g., Scientific Tables, Geigy Pharmaceuticals, Ardsley, New York, 537
(1970). As used herein, “patient” refers to 2 mammal, including a human,

An antagonist is a2 molecule that binds to the receptor without activating the

receptor. It competes with the endogenous ligand(s) or substrate(s) for binding site(s)
30  onthe receptor and, thus inhibits the ability of the receptor to transduce an

intracellular signal in response to endogenous ligand binding.
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"thiourea"” group refers to the structure _NRx-GS-NRYRZ. e, RY, and RZ have
been defined above. 20 As used herein, an effective anmount is defined as
the amount which is required to confer a therapeutic effect on the treated
patient, and is typically determ ned based on age, surface area, weight,
and condition of the patient. The interrelationship of dosages f @p@mﬁls
and humans (based on mlligrapgs per neter squared of bodyﬁvsurfacgg
described by Freireich et al #Cancer Chenother. Rep., 5&:3219 (1966) 25
Body surface aw@acodmyidde approxi mately deternined from height and wei ght of
the patient. See, e.g., Scientific Tables, Ceigy Pharnaceuticals, Ardsley,
New York, 537 (1970). As used herein, "patient" refers to a nannal,

i ncluding a human. An antagonist is a nolecule that binds to the receptor
Wi t hout activating the receptor. It conpetes with the endogenous Iigand(s)

or substrate(s) for binding site 30.on the re t hus
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meani ng as comﬁmbysunpmgessw daycens)e of ordinary ski I'l in the art to which

this invention bel ong b|IC ti,o at ent e% ﬁFtlons atents, and

other refélfences ne ]Ie%%%l néfle"'r‘]ff‘%g?’ﬁﬁlr%{’td FHRLOARS
entirety. In ﬁﬁg Eéﬂl@ﬂreaﬁil?l% a@%ﬁfn’tcﬁﬂﬁund@éﬁ@&i By oﬂ@ df @?W 8311 Ge art to

illustrative only and not i"nten ting.
which this invention belongs. All publ1cat10ns patent applications, patents, and other

references mentioned herein are incorporated by reference in their entirety. In
addition, the materials, methods, and examples are illustrative only and not intended
15 to be limiting.
Other features and advantages of the invention will be apparent from the

following detailed description, and from the claims.

DETAILED DESCRIPTION OF THE INVENTION

In general, the invention features compounds of formula (I), which exhibit

20 surprisingly high affinity for the TGF[ family type I receptors, Alk 5 and/or Alk 4.

Synthesis of Compounds of formula (T)

Compounds of formula (I) may be prepared by a number of known methods
from commercially available or known starting materials, In one method, compounds
25  of formula (I) are prepared according to Scheme 1 below. Specifically, a starting
compound of formula (IT) (where R* has been selected beforehand) can be methylated
in the presence of methyl iodide under a basic condition (e.g., aq. NaOH) to yield
forma conipound of formula (III), which can be deprotonated under appropriate
conditions (e.g., using sodium hexamethyldisilazane (NaHMDS) in THF). Reaction

i



O her features and advantages of the invention will be apparent fromthe
follow ng detailed description, and fromthe clains. DETAI LED DESCRI PTI ON OF
THE I NVENTION I n general, the invention features conpounds of formula (1),
whi ch exhibit 20 surprisingly high affinity for the TGFR famly type
receptors, Alk 5 and/or ALk 4. Synthesis of Conpounds off MARifia (I}
Compounds of formulEs(l) may be prepared by a ngsgber of known methods from
commerci al |y avail abFe or known starting materi"dgFs. |In one nethod, conpounds
25 OYORBYHIEI(1) are prepared according to Scheme | below. Specifically, a
starting conmpound of fornmula (IT) (where RZ has been sel ected beforehand)
can be nethylated in the presence of nethyl iodide under a basic condition
(e.g., aq. NaOH) to yield forma conpound of formula (I11), which can be
deprot onat ed under appropriate conditions (e.g., using sodium

hexangt iy Hebkd e @nigiattNeBForinnla THE) witRaaonhipound 6f Sortiia @8)7 WO
20041021989 of the deprotonated conpound of formula ﬁé&wwtwi conpound g
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Scheme 1
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CHy CHs (=
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1. Bl'z, HBT.
BHT, HOAC

S

2. IPEA, EtOH
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Referring to Scheme 2 below, the thioether-substitnted compound of formula
10 (D) (see end product in Scheme 1) can be further modified to form other compounds of
formula (I). Note that each of R* and R® represents hydrogen, alkyl, cycloalkyl,

(cycloalkyl)alkyl, aryl, aralkyl, heterocycloalkyl, (heterocycloalkyl)alkyl, heteroaryl,

or heteroaralkyl.
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Referring to Schene 2 bel ow, the thioether-substituted conpound of formula
10 (1) (see end product in Schene 1) can be further nodified to form other
compounds of formula (I). Note that each of RO and RB represents hydrogen,

al kyl, cycloal kyl, (cycloal kyl)al kyl, aryl, aral kyl, heterocycl oal kyl,
(heterocycl oal kyl )al kyl, heteroaryl, or heteroaral kyl. 28 5 MAR 20BAR 200M WO
2004/ D21989 Scheme 2 pp _ '____ Yz SCH3 RR'n \ Y ! Raney Ak, Y X~Xt.N\ /) RL
/ImEtOH, H20 X~Xt.N Rt \ X3-% N N X3, x~ NN (I)“(‘T Yz H202,
Na2Wo41 - OH WOI8H/02399 MeOH X Rt 1 NHAOAc, H20, Dioxane, reflex X tN m Xa:
N N-Y2 X4 (1) 1 1 NRA ( Ron "- 2CH3 Y2

Scheme 2
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100°C
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Nm (U3 XgNNm! Y2 1. PMBNH2, 1 R~ /~NH2 acetonitrile, 60CY Rt1 2.
HCl, di oxane, 100C Xf IXt_ N or aqg, NHAOH, dioxane, X3N NJ 100C (1) Y2 Rn
Yz ~~CNRn Raney Ni, NH2 NaCN, DM, X O X:? t'N 3, H2 Xj- -N 100 C X =N N
MOH RT X3: 3, (RImXa~N Nti C) (R)m (I) NaN3, Et3N ECl // 1. HCl.
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Alternatively, compounds of formula (I) can be prepared according to Scheme
3 below. Specifically, a compound of formula (VII) can cyclize with an amino-
substituted heterocycle of formula (VI) to yield a compound of formula (VIII), which
can be brominated to form a compound of formula (IX). Compounds of formula (IX)
5 and formula (X) can undergo a Suzuki coupling reaction to yield a compound of
formula (I), which can be further modified to form other compounds of formula (I).
See the amination reaction as illustrated in the last step of Scheme 3 above (each of
R* and R® having the same meaning as provided above). For preparation of a {)
compound of formula (X), see WO 02/16359,

10
Scheme 3
/\[/CLL/ Br  EtyN, EtOH, 85° X2 N N _) R1)‘“ NBS
S ponese | XN (TS m e
1 1 ~ — \
) XB“XII‘NH vty
{vl)

/><1 N \ /(R1
PdCly(PPhs),, DMF, Na,CO4

: Y
o o

HNR*RE 100°C

Alternatively, a bromo-substituted compound of formula (1) can be modified

15 to other compounds of formula (I) according to Scheme 4 below.
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(0O (1) MAR 201 WD 2004/021989 Alternatively, conpounds of forrmula (I) can
be prepared according to Schenme 3 below. Specifically, a conpound of
formula (VM) can cyclize with an am no- substituted heterocycle of formula
(M) to yield a conpound of formula (VII1), which can be bromnated to form
a conpound of fornula (IX). Conpounds of formula (DC) 5 and fornul & {{AR)208%n
undergo a Suzuki coupling re@gestion to yield a conpound g fornula (1),

whi ch can be _further nodifiéd“to form other conpounds of*fornmula (1). See
the aminati ontV?&%8¥%as illustrated in the |ast step of Schene 3 above
(each of RA and RB having the sanme nmeani ng as provi ded above). For

preparation of a { conpound of forrmula (X), see WD 02/16359. 10 Schene 3 p

RL ~~ Br Et3N, EtOH, 85C R XI~N_ /> n NBS mLlI NX , X3" iLN NCHC 3 X2
N X4 (IAI) X E x4 N2 (MI11) (v0 2 Xt Br RM~R2In X n 2, Pdd 2(PPh3)2,
DVF, Na2CCB 3~%ckebheér,/yz R F X2--' '-N ((R2 \~ ) \~ a OX) YL X3' XN N
B(OHz (1) (X "
RA—& )
o Nyt HNRARS "
T \ e R! n - . R
A7 N ( _) Pd(OAC), NaOtBu, Dioxane, H,0 X2 N
Ko N N P(cyclohexyl); Xax
B N

(H3C)2N

Alternatively, an amino-substituted compound of formmla (I) can be modified
5  to other compounds of formula (I) according to Scheme 5 below, where R® represents
alkyl, cycloalkyl, (cycloalkyl)alkyl, aryl, aralkyl, heterocycloalkyl,
(heterocycloalkyl)alkyl, heteroaryl, or heteroaralkyl.

Scheme 5
"N 1 1. RSCOOH or RECOOG, SOCl,, (R2)n_f\’ }*N\RB
xR AT )m DMF, CHClg N ¥l .
2. HyOg, NazWO,, Hp80,, MeOH Xi. — )m

= N/ XF N
/J\ N N_) 3. HNRARS Cj’\ /|t~ N \ _/)

" H

It should be noted that the methods illustrated in Schemes above are merely
examples. One skilled in the art can easily modify these methods to produce
compounds of formula (J) other than those shown in the Schemes. For example, one
can replace the mono{methylsulfanyl)-substituted compound of formula (IIT) in

15  Scheme 1 with a di(methylsulfanyl)-substituted derivative (e.g., 4-methyl-2,6-bis-
methylsulfanyl-pyrimidine, which can be prepared according to, e.g., Aust. J. Cherm.
34:1729 (1981), Syn. Commun. 10:791 (1980), or Synthesis 70-72 (1988)), thus
resulting in various di-substituted compounds of formula (I) (i.e., disubstituted
derivatives of compounds of formula (I) as shown in Schemes 1 and 2).

20 In one embodiment of the invention the molecular weight of the inventive
compound is no more than 1200. In another embodiment of the invention the

molecular weight is no more than 1000.
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Al ternatively, a bronp-substituted conmpound of fornula (I) can be
15 to other conpounds of formula (1) according to Schenme 4 bel ow.
1007 WD 20041021989 Schenme 4 f 1X2/n Y2 RHNRARB rR2 Y' R1L ) -, ()
Pd( QAc) z, NaQ:t Bu, Dwane, H20 X3 1 ~\ / m P(cycl ohexyl) NAR UT(I
(1) (HBO2N Alternghively, an am no-substituteg

be nodified 5 to &tHer conpounds of fornula (I7
bel oW 2012898 represents al kyl, cycloal kyl, (cycl oal kyl ) al kyl,
aral kyl , heterocycl oal kyl, (heterocycloalkyl)alkyl, het eroaryl, or

(1) .

nodi fi ed
In 5 MAR
~~NNmMmMm
)RAN—Ra

gkaconpoun ormula (I) can
~“accor di ng to Schene 5

aryl,

heteroaral kyl. Scheme 5 RZ /--Y.SCH3 ,~ R* Y Rl 1. RCCOOH or RCOCOCI,

SOClz, (p2 n/NRa X, t YmOW, CHCG3i Xj- XYJ NN,) 2 HO02,
H2SO4, MOH O X Xi.N R H2N N 3. HNR R Rex N--' ~N N~ (1) H

As will be obvious to a skilled person in the art, some intermediates may need
to be protected before undergoing synthetic steps as described above. For suitable
protecting groups, see, e.g,, T. W. Greene, Profective Groups in Organic Synthesis,
John Wiley & Sons, Inc., New York (1981).

Uses of Compounds of formula (I)

As discussed above, hyperactivity of the TGFp family signaling pathways can
result in excess deposition of extracellular matrix and increased inflammatory
responses, which can then lead to fibrosis in tissues and organs (e.g., lung, kidney,

10 and liver) and ultimately result in organ failure. See, e.g., Border, W.A. and Ruoslahti
E. J. Clin. Ivest. 90; 1-7 (1992) and Border, W.A. and Noble, N.A. N, Engl. J. Med.
331: 1286-1292 (1994). Studies have been shown that the expression of TGFp and/or
activin mRNA and the level of TGFP and/or activin are increased in patients suffering
from various fibrotic disorders, e.g., fibrotic kidney diseases, alcohol-induced and

15  autoimmune hepatic fibrosis, myelofibrosis, bleomycin-induced pulmonary ﬁbn;osis,

and idiopathic pulmonary fibrosis.

Compounds of formula (I), which are antagonists of the TGFp family type I
receptors, Alk 5 and/or Alk 4, and inhibit TGFB and/or activin signaling pathway, are
therefore useful for treating and/or preventing fibrotic disorders or diseases mediated

20 by an increased level of TGFP and/or activin activity. As used herein, a compound
inhibits the TGFB family signaling pathway when it binds (e.g., with an ICsp value of
less than 10 uM, preferably, less than 1 uM; more preferably, less than 0.1 uM)to a
receptor of the pathway (e.g., Alk 5 and/or Alk 4), thereby competing with the
endogenous ligand(s) or substrate(s) for binding site(s) on the receptor and reducing

25  the ability of the receptor to transduce an intracellular signal in response to the
endogenous ligand or substrate binding. The aforementioned disorders or diseases
include any conditions (a) marked by the presence of an abnormally high level of
TGFp and/or activin, and/or (b) an excess accumulation of extracellular matrix;
and/or (c) an increased number and synthetic activity of myofibroblasts. These

30  disorders or diseases include, but are not limited to, fibrotic conditions such as

scleroderma, tdiopathic pulmonary fibrosis, glomerulonephritis, diabetic nephropathy,
32
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)f) 10 It should be noted that the nethods illustrated in Schenmes above are
merely ‘exanples. One skilled in the art can easily nodify these nethods to
produce conpounds of formula (1) other than those shown in the Schenes. For
exanpl e, one can replace the nono(nethyl sul fanyl)-substituted conpound of
formula (111) in 15 Schenme | with a di (nethylsul fanyl)-substituted
derivative (e.g., 4-nethyl-2,6-bis- nethylsulfanyl-pyrimdine, whiclh)gampe
prepared according to, e.qg.,&ust. J. Chem 34:1729 (19831), Syn. Commun.

10: 791 (1980), or ﬁéﬁthesis 70-72 (1988)), thus resulti™g in various

di - subst i t ut eWOIMIBIMEs of formula (1) (i.e., disubstituted. _derivatives of
conpounds of formula (1) as shown in Schenes | and 2). 20 In one enbodi nent
of the invention the nol ecular weight of the inventive conpound is no nore
than 1200. In another enbodi nent of the invention the - nol ecul ar weight is
no nore than 1000. 31 6 MAR 2007 WD 20041021989 As will be obvious to a
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Synt hesis, Jopn WI & sons, Inc., New York 81). Uses of Conpounds of
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failure. See, e.qg0.,, Border, W and, Ruosl ahti. E. J. din. Invest. 90: 1-7
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suffering fromvarious fibrotic disorders, e.g., fibrotic kidney diseases,
al cohol -i nduced andIncreased TGFB activity is also found to manifest in patients with progressive

cancers. Studies have shown that in late stages of various cancers, both the tumor

10 cells and the stromal cells within the tumors generally overexpress TGFB. This leads
to stimulation of angiogenesis and cell motility, suppression of the immune system,
and increased interaction of tumor cells with the extracellular matrix. See, e.g., Hojo,
M, et al., Nature 397: 530-534 (1999). As a result, the tumors cells become more
invasive and metastasize to distant organs. See, e.g., Machara Y.etal., J Clin

15  Oncol. 17: 607-614 (1999) and Picon, A. et al., Cancer Epidemiol. Biomarkers Prev.
7: 497-504 (1998). Thus, compounds of formula (I), which are antagonists of the
TGEP type I receptor and inhibit TGFp signaling pathway, are also useful for treating

')‘ and/or preventing various late stage cancers which overexpress TGFB. Such late

stage cancers include carcinomas of the lung, breast, liver, biliary tract,

20 gastrointestinal tract, head and neck, pancreas, prostate, cervix as well as multiple

myeloma, melanoma, glioma, and glioblastomas.

Importantly, it should be pointed out that because of the chronic and in some
cases localized nature of disorders or diseases mediated by overexpression of TGFf
and/or activin (e.g., fibrosis or cancers), small molecule treatments (such as treatment

25  disclosed in the present invention) are favored for long-term treatment.

Not only are compounds of formula (I) useful in treating disorders or diseases
mediated by high levels of TGFB and/or activin activity, these compounds can also be
used to prevent the same disorders or diseases. Itis known that polymorphisms
leading to increased TGFp and/or activin production have been associated with

30 fibrosis and hypertension. Indeed, high serum TGFp levels are correlated with the



15 aut oi mune hepatic fibrosis, myelofibrosis, bleonycin-induced pul nonary
fibrosis, and idiopathic pulnonary fibrosis. Conpounds of fornula (1),
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of tunor cells with the extraceltul ar trj x. See, e.q., Rojo,
%5 §05-a1% (157 basionski, %, 6tu1 ) O Tvest T00: 656348 (19975 and

Sugiyama, M. et al., Gastroenterology 114: 550-558 (1998).

15 . Administration of Compounds of formula (1)

As defined above, an effective amount is the amount which is required to
confer a therapeutic effect on the treated patient. For a compound of formula (I), an
effective amount can range from about 1 mg/kg to about 150 mg/kg (e.g., from about ; )
1 mg/kg to about 100 mg/kg). Effective doses will also vary, as recognized by those b
20  skilled in the art, dependant on route of administration, excipient usage, and the

possibility of co-usage with other therapeutic treatments including use of other

therapeutic agents and/or radiation therapy.

Compounds of formula (T) can be administered in any manner suitable for the
administration of pharmaceutical compounds, including, but not limited to, pills,

25  tablets, capsules, aerosols, suppositories, liquid formulations for ingestion or injection
or for use as eye or ear drops, dietary supplements, and topical preparations. The
pharmaceutically acceptable compositions include aqueous solutions of the active
agent, in a isotonic saline, 5% glucose or other well-known pharmaceutically
acceptable excipient. Solubilizing agents such as cyclodextrins, or other solubilizing

30 agents well-known to those familiar with the art, can be utilized as pharmaceutical
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radi ation thereopyhumgirpsithetegherse, dpgr ear,-tgsheet, seals 6at, mgineg sathgeinea pig,

interstitial pne niti veno-. occl.usi.ve gdi seasenin transplant recipients,
and peritoneal ‘PF‘H”ES‘%F@F#%%@FS’H%k‘ﬁ?{ée?e&g%en al@{)cpti nuous anbul at ory
peritoneal dialysis. Thus, the levels of TGFP 5 and/or activin in serum and

of TGFP and/or acti vDptichRN ¢dmpdimds ef Eamube(Ineatiy @ininbidted icbrisnction with
di agnostic or prognostic nmarkers for disorders or diseases nediated by

over expr essi on @R oToFRe aRer agendt that inkibibthe TS8R sinabimedsshway enfeeagthse f or

T predrt ity “Chedpitg PRSSEEMAN St PO ordnbhoeilu lheBlsy By Ry 1S
G C et at, N .Higerendmebdishisk) oB42(ckS)Exahdhéd KIhde(agefe)inclMy SigsRensin et

al., Am J: Respir. Cell ML Biol. 13: 17- 24 (1,9952,;_ |.noue, S. et at,
Bi ochem Bi ophye9nveRHES empitpg inpgrtors npngiamiq, stpogy antingflagasatory ageats,and Am  J.

Pat hol . 148: 700?1-6%85?}16F&1)%8§é5; orj%ﬁdi%igﬁ,ez{s vt a%lagentEWQ%B{a%QXize ligand binding or

activation of the TGFp receptors, e.g., anti-TGFp, anti-TGFp receptor antibodies, or

15  entagonists of the TGFp type I receptors.

The invention will be further described in the following examples, which do

not limit the scope of the invention described in the claims.
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26: 905-912 (1997); Paw owski, J.B., et al., J. d/n. Invest. 100: 639-648
(1997); and Sugiyama, M et al., Gastroenterol ogy 114: 550-558 (1998). 15
Adm ni stration of Conpounds of fornmula (1) As defined above, an effective
anount is the amount which is required to confer a therapeutic effect on
the treated patient. For a conpound of forrmula (1), an befiRed] ve anmount can
range from about 15@53/ kg to about 150 ng/ kg (e.__i% fromabout 1 ng/kg to
abo% égo m?/ kg). Effective doses will also vary? as recogni zed by those 20
ski M40 18e art, dependant on route of adm nistration, excipient usage,
and the possibility of co-usage with other therapeutic treatnents including
use of other therapeutic agents and/or, radi ation therapy. Conpounds of
formula (1) can be administered in any manner suitable for the

adm ni strati on of pharmaceutical conpounds, including, but not limted to,

pi | | Exadpledbl ets, capsul es, aerosols, suppositories, liquid formulations
for ingestion or injection or for use as eye qr ear drops. dietary
suppl2etfieMeshylpiridisp?-yhr3-(F-apthes iy Fpyranidgy, ‘ryllr)é%li’ta?%ﬁl’?"y accept abl e
conpo itLans i ncl ude aqueous solutions of the active agent, in a isotonic
sal i Py'é'/f)“ﬁl ucose or other well-known pharmaceutically - acceptable

exci pi ent . Sysehddlsi dfithié fie ag@pbendiy desaibed yopartie(n)-(d)velovar ot her sol ubi li zi ng
30 agents wel | -known to those familiar with the art, can be utilized as

phar rtak edtMethyl2Zrmpgdnlodmylaworimndine 21989 exci pi ents for delivery of the

t her apeuti ] E ]! | s gsitions can
be adm ni s rélggé(?)%lrda y,yél;%n %a@gggﬁ?lé;l)?gggﬁggi&rﬁﬁl% OF%{}?'% ermal ly,

vagi mafdemgll?yﬁﬂ_iiamﬂﬂd f/],zzimhﬁmﬂ):i(nl'\ﬁ;{tbly(,l?ﬁmd@adt :rclyqrr)l tenpehiuye. Aftansnucosal |y,
or via inphalation, inplantation (e.g., surgica ,. Qr_intravenous .

adni riSsmptesorpdomigthage £bifhd ol Hegs é@FdﬁgogwméﬁéagﬂbWhn ani mal { (} g., a
ma I . J - rd ; : . pig, sheep,
gomoé%tb%%ts‘og?ﬁﬁgﬁﬁfaﬁﬁﬁ%gggf%ﬁbﬁ?éab Ief's ’lu aﬁ’ét&ét}r?j&gaétrr%?ﬁ ferret, |izard,
nept itk@pemturbford).5 hEpisiandahdryextmordavititmeibiylehe chiotide (A x 6anLhe admi ni st ened

in conjunction wth one or nore ?ltgher agents that 4’1,nhi bit the TGFO
si gnal ierrpmhinef erganic phasssiwerg dried (NendSOsk FheAnGeRtFEete 6He 50 B¥esor der s

bot 0 LALEBER R b Bh RS AR R oy D B T e
i nhi IR £DORN3EMET); 298 d5,dEH), A152i(s,i30T)] afidd,of y Sdfeit si1Hp 832
(d, J=5.12 Hz, 1H); MS (ESP+) 141.14 (M+1).
15  (b) 1-(6-Methyl-pyridin-2-yl)-2-(2-methylsulfanyl-pyrimidin-4-yl)-ethanone
Sodium bis(trimethylsilyl)amide/THF (1.0 M, 74 minol) was added dropwise
to a solution of 4-methyl-2-methylsulfanyl-pyrimidine (36.89 mmol) and 6-methyl-

pyridine-2-carboxylic acid ethyl ester (36.80 mmol) in anhydrous THF (74 mL)

under a nitrogen' atmosphere in a room temperature water bath. After stirring for 3 {'\._')
20  hours, the reaction was quenched with saturated NH4Cl (110 mL) and the organic and

aqueous phases were separated. The aqueous phase was extracted with ethyl acetate

(2 x 100 mL). The combined organic phases were washed with water (100 mL) and

brine (100 mL), dried (MgSOy), and concentrated in vacuo to give a dark orange

solid, which was then slurried in ether at room temperature for 1 hour, cooled at 0 °C

25  overnight, filtered, and air dried to give 4.85 g of a dark brown solid identified as the
enol of 1-(6-methyl-pyridin-2-yl)-2-(2-methylsulfanyl-pyrimidin-4-yl)-ethanone, 'H
NMR (CDCl;, 400 MHz) : 2.60 (s, 6H), 6.73 (s, 1H), 6.76 (d, J = 5.35 Hz, 1H), 7.17
(d, /=754 Hz, 1H), 7.67(dd, J = 7.72, 7.72 Hz, 1H), 7.75 (d, / = 7.72 Hz, 1H), 8.33
(d, /=537 Hz, 1H), 1430 (s, 1H); MS (ESP+) 260.16 (M+1). The ether solution

30 was concentrated in vacuo, dissolved in ethy! acetate, treated with decolorizing

carbon, filtered and concentrated in vacuo to give a solid, which was slurried in ether
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chenot her apeutics or radiation, as well as agents that antagonize |igand
bi nding or activation of the TG-(3 receptors, e.g., anti-TG(3, anti-TG(3

receptor antibodies, or 15 antagonists of the TG-(i type Il receptors The
invention will be further described in the follow ng exanples, K/&Iﬂ’gb@@?t
limt the scope of the invention described in the clains. 20 35 6

WO 2004/ 021989 Example 1 & *‘)

2- (6- Met hyl - pywb dhdlred196h) - 3- (2: rrethylsulfanyl pyrimd in- iy yl)-imdazo [1, 2-
a] pyridine Synthesis of the title conpound is described in parts (a)-(c)
below. 5 (a) 4-Methyl-2-nethyl sul fanyl -pyrim di ne Crushed sodi um hydr oxi de
(272.7 mmol ) was added to a slurry of 2-nercapto- 4-nethylpyrim dine HC
(122.8 nunol) in water (175 nmL) at roomtenperature. After 15 m nutes,

I odonet hane (134.9 mmol ) dded dr op t he br ovvn soJution with
f ormati on of arﬁ%@@ﬁd@‘%‘?@é‘%g AT 40 eéﬁﬂﬁPIr’@OMIgg% Hicgef, apd pissixieddo give

Lermer ature | 0fo 4 palichy 5l R i8AFRA1EY 4 iR MERRARDL A R 1 ©0

m.). The conbi ned”orgari ¢ phases were and concen

vacuo to g| ve (BYmétth;d-gynixima-yi;x-ak@bmetmmolfhnyl@ﬂmuﬂme@yla&thanone

4- et hyl - rret %I sul fanyl pyrim SCDC13| 300 M—lzb

3H), 2. 52 -Meﬁlryl(wndﬁ-ﬂsyb@ (sze!m)lsu fBnybpyrimidinsd-y l-nzmdm[ 2—
V5( ESP+) 14J5 14( Jlﬁ) o( D)
1- (6- Met hyl -pyri di §r -2-(2-net hyl sul fanyl - pyri m di n-4-y1) - et hanone

Sodi um bi s(tri net hyl Hyﬂmlgbmhﬂodﬁﬂa?ﬁd:eﬁc(abxd)ﬁmm‘m mmmowmdmm dropwi se to
a solution of 4-nethyl-2 rallsufa pyrimdine (36.89 mmol)_ and

6- et hyl - pyri chrﬁéu%/%cép%%ﬁ 2larpg é’t’zﬁy‘rﬂd o sofustongy Inﬁ’f’om?thbfhpﬁﬂﬂ‘}’d? ous
THE (74
A ter stirti ng 2R3 b RG] BRARRGHC L. han ORITO S RECD] UMl R

saturat ed NI LClgl§diilOaceti) acid¢4 tilid aolr@mmm;mmiureaqtﬁ@mus prcipdtase. wefter Shparaft ed.

The aqueous phase was, extract ed th eth acet a x 100
conbi ned or'@ani $IHpSIBS IEREHQD WAk eﬁ;\}q Wé*t‘@‘lth %B‘G%FE edgyashe m@r"l"ﬁ‘ée $H@INL) |

dried (MSOY), fpd trfdasaml iRl Ed sdohvelBR Yohah8l @'dﬁ?) al‘ﬂeaétﬁarf?)'h@'ggﬁtmn was added
dropwise to a solution of 2-aminopyridine (0.965 mmol) and diisopropylethylamine
(2.67 mmol) in ethanol (1 mL) at 67°C. After stirring 3.5 hours, the reaction was
concentrated in vacuo and partioned between ether (20 mL) and 1 M HC} (10 mL}).
15  The aqueous phase was washed with ether (2 x 10 mL), cooled in an ice bath and
solid sodium bicarbonate was added until the solution was neutral. The slurry was
cooled at 0°C, filtered and air dried to give 0.18 g of brown solid, which was
identified as the title compound, 2-(6-methyl-pyridin-2-y1)-3-(2-methylsulfanyl-
) pyrimidin-4-yl)-imidazo[ 1,2-a)pyridine, "H NMR (CDCls, 300 MHz): 2.53 (s, 3H),
20 2.62(s,3H),694(dd,J=7.18,6.73Hz, 1H), 7.14 (d,J = 542 Hz, 1H), 7.18 (d, J =
4.49 Hz, 1H), 7.36 (dd, J = 7.44, 8.35 Hz, 1H), 7.67 (d, J = 4.43 Hz, 1H), 7.71 (dd, J
— 8,96 Hz, 2H), 8.33 (d, J = 5.38 Hz, 1H), 9.49 (d, J = 7.09 Hz, 1H); MS (ESP+)
334.15 (M+1),

25 Example2
3-(2-Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a}pyridine
Sulfuric acid (4.0 N, 0.04 mmol), catalytic sodium tungstate dihydrate, and 30
wt % hydrogen peroxide (1.01 mmol) was added to a slurry of 2-(6-methyl-pyridin-2-
30 y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazof1,2-a]pyridine {0.31 mmol; see
Example 1 for its preparation) in methanol (2 mL) at 55°C. All solids dissolved at the
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solid, which was then slurried in ether at roomtenperature for 1 hour,
cooled at 0 C 25 overnight, filtered, and air dried to give 4.85 g of a dark
brown solid identified as the enol of .

1- (6-net hyl - pyridi n-2-yl)-2-(2-met hyl sul anyl - pyri m di n-4-yi) -et hanone. 1H
NVR (CDC13, 400 MHz) : 2.60 (s, 6H), 6.73 (s, IH), 676(@,.1.% .35 Hz,

1H) 7.17 (d, J= &BA Hz, IM 7.67 (dd, J = 7.42, 7.72 p] 775(dJ
= ‘3282 4,,02 1) 8.33 (d, J=5,37Hz, IM 14. ﬁ"(s 111) I\/IS(ESP+) 26016
(I\/Hr] e er solution 30 was concentrated in vacuo;>di-ssel ved in et hyl
acet at e, treat ed with decolorizing carbon, filtered and concentrated in
vacua to give a solid, which was slurried in ether 36 6 MAR 2007 WO
20041021989 at roomtenperature for 1 hour, cooled at OC overnight,

filtered, and air dried to give 0,63 g of a light brown solid identified as
a 4: 1beglmt1mg ef tie reétwoh,eﬂlemelpem:mmte)fmﬂ Aﬁer 3 hours of stirring, the

P ol o SR R4 B 3 ()

a] pyrigd &%cﬁai%egﬁnen 591@3 @&{cﬁ:ﬁ? S addegé c%%.m% thLrﬁH@%%dlﬁﬁij 0.99 M

brom nel acetic acid (1.21 nmol to a solution o
1-(6- ﬁmmlfhtemyxdlcdnwnfrateﬁlzawdm(oz -Theet sojid s sf primyd ned\bet weedi eth-agkdatet hanone

{ Grpor Bt Leser b oEhe vieatic pHa B WARRvish ZHStiRr | ng. 1 he T eact i dn

Was didrbid e {ﬂnﬁ?aﬁﬂ—bx‘ﬁlé ¢ @L?ermdf(l\ﬂaf‘mg%d%ﬁ%ﬂaﬂédtxﬁ Vv8bRSto gidk ! dried

briefly and then” dissolved in ethano he ethanolic solutlon was |

added0.18goyfwi yeHowsolid sdentified as tfe tEleawant &(ﬁene(tmrﬁﬁﬂfan}drl ) and !

3. 5 rBratt o SR e R i iateld R v ttialo S CPEed bitdeen

et herm%mrﬂi)zam@s 3H)Y! 3@9 (€ 38nnt)2 (é@ JHe. %qq%‘ﬁz nbﬂsmw& Jashed wi t h
X

et her " cbéoledin an ice bath and solid $odi um bi car bonate was
a‘dUed’z’éihtHﬂ 1Hpe7. 8®(dd, i o 7@5’!’@8&&%61&-1)17%7 Qldud=7.%8s7. 72 gl d)at 0C, filtered

(i1 o Babolind Afeaher il S, IR o s i affijp s * = 1

pyrl cﬂUﬂ=95¥|Hzll c@m d 2= 7 BREZ HENNRIS 66@@% 300 MHz): 2.53 (s,
0 2.62 (s, .94 (dd, @918(36@\4?@ 1)714(d J =5.42

,111)718(d J— 4.49 Hz, 7.36 (dd, J:744 8.35 Hz, 1H), 7.67
(d. Jgsadphds H2. 111), 7.71 (dd, J

15 (4-Methoxy-benzyl)-{4-12-(6-methyl-pyridin-2-yl)-imidazo[1,2-a) pyridin-3-yl]-

pyrimidin-2-yl}-amine

A slurry of 4-methoxybenzylamine (0.54 mmol) and 3-(2-methanesulfonyl-
pyrimidin-4-yl)-2~(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine (0.27 mmol; see

Example 2 for its preparation) in acetonitrile (1 mL) was warmed to reflux. Afer (

o/

20  refluxing for 20 hours, 4-methoxybenzylamine (0.27 mmol) was added. After
refluxing for an additional 4.5 hours, the reaction was allowed to cool to room
temperature and concentrated /n vacuo to give a yellow solid. This solid was
dissolved in chloroform (20 mL), washed with 5% citric acid (6 mL), 10% sodium
bicarbonate (6 mL) and brine (7 mL), dried (N2,SO4) and concentrated in vacuo to

25  give 0.11 g of a yellow wax, which was identified as the title compound, (4-methoxy-
benzyl)-{4-{2-(6-methyl-pyridin-2-yl)-imidazo[1,2-alpyridin-3-yl] -pyrimidin-2-y}}-
amine. "HNMR (CDCls, 300 MHz): 2.57 (s, 3H), 3.82 (s, 3H), 465 (d, /=59 Hz,
2H), 6.65 (d, J = 5.3 Hz, 1H), 6.6-6.71 (br m, 1H), 6.89-6.94 (m, 2H), 7.18 (br d, J =
5.3 Hz, 1H), 7.25-7.28 (m, 2H), 7.31- 7.36 (m, 2H), 7.89 (br d, J = 5.6 Hz, 1H), 7.93

30 (d,J=81Hz 1H),7.97 (br d,J = 9.6 Hz, 1H), 8.13 (d, J = 5.3 Hz, [H), 9.16 (br s,
1H), MS (ESP+) 423.20 (M+1); MS (ESP-) 421.21 (M-1).
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EEEE———,——— .
= 8.96 Hz, 2H), 8.33 (d, J= 5.38 Hz, 111), 9.49 (d, J = 7.09 Hz, 1H); M
( ESP+) 334. 15 (Md-1) 25 Exanple 2
3- (2- Met hanesul fonyl -pyrim din-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imd azo
[1,2- a]pyridine Sulfuric acid (4.0 N, 0.04 nmmol ), catalytic sodium
tungstate di hydrate, and 30 w % hydrogen peroxide (1,01 nmmol) was added to
a slurry of 2-(6-nmethyl-pyridin-2- 30 B MAR 7007
yl)-3-(2-net hyl sul fanyl - pyri rf#di n- 4-yl ) -i m dazo[ 1, 2- a]pyf’?‘lne (0.31 mmﬁ;
see Exanpl e | WOr2004/821p§%par ati on) in nethanol (2 nL) at 55C. Al solids
di ssolved-at the 37 Ii MAR 2007 =~a WD 2004/021989 begi nni ng of the
reaction, then a precipitate formed. After 3 hours of stirring, the
reaction was diluted with water (2 nL) and warmed to 55C for a further 0.5
hour. The reaction was then cooled to roomtenperature, quenched with
saturated sodium thiosulfate and concentrated in vacua, The solid was
partioned between ethyl acetate 5 (20 nL) and water (10 niL). The organic
phase was washed with 2M sodi um carbonate (7 nL) and brine (7 nmL), dried
(Na2s™) and C(incentEaE ed in vacua to give 0.10 g of a yellow solid
identified as t compound, 3-(2-nethanesul f onyl -

?%msdl n480yI fz'tél'iﬁl‘?%y'g% -2 gnég I{AZ)‘)Igll ﬁiﬁh%&@lﬁ ‘?*-‘gdigé%é%’w’im%e Hz
1H), 7.25 (&, J = 10AZoBtiokiof (d-HethokyS@ntdp{4-1246- maml-pp}mn-w) imidpzo[1,227
(dd, J = 7.73, 9.02 Hz,

113), 7. 90 (d, E;P %%-ﬁﬂwﬂmingél @@“ﬂi@g‘%?%l BmoL %ﬂ&NLEXine%fOHtS(d J =

7.08 Hz, X
(0o 0 YRR 05 BB i Frarghs et o 100G o ey The |

- pyrim al n- 2- ;rbsulmm‘. seutdorsivas then obnc&nhﬂemm(wmnmﬂ @rmﬁed bprésdrsephiaye BHivd.C
3-(2- nmet hanesul fon

din-a-y1) -2 (6 GRS aredioy ith G 4TEANtoikg BPRiERt e lamsplitpihich e
Exanple 2 f@r igs 195%@45'tHé‘TF!t\rbaﬁ%?Hf&rﬂtﬁerdohﬁ)oﬁd -j2- {@ﬁleﬂ%g?ﬂdlhﬁ’zfﬁ | ux.
After 20 refluxing for 20 hours, 4-nethoxybenzylam ne was “added.
After imidazo[1,2-a]pyridin-3 —yl] pyrlmldm-z—ylamme 'H (d6-DMSO0, 400 z): 2.48 (5,
3H), 6.75 (d, J = 5.9 Hz, 1H), 7.20 (ddd, J = 1.1, 6.9, 6.9 Hz, 1H), 7.39 (4, J = 7.7 Hz,
1H), 7.62 (ddd, J = 1.1, 6.9, 6.9 Hz, 1H), 7.77 (d, J = 7.7 Hz, 1H), 7.83 (d, J = 8.9 Hz,
{H), 7.89 (dd, J = 7.7, 7.7 Hz, 1H), 8.18 (d, J = 5.9 Hz, 1H), 9.59 (d, J = 7 Hz, 1H),

15 MS (BSP+) 303.11 (M+1),

Example §
3—(2-Amino-pyrimidin-4-yl)-2-(ﬁ—methy}—pyridin-z-yl)-imidazo[1,2-a]pyrimidin-
) 7-ylamine

20 A solution of 3-(2-methanesulfonyl-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-
yh-imidazo[1,2-a]pyrimidin-7-ylamine (0.0718 mmol; prepared in accordance with
Exarﬂple 2) and 28 wt % ammonium hydroxide (4.34 mmol) in dioxane (2 mL) was
warmed to 100°C in g sealed tube. After 19.5 hours, the reaction was concentrated in
vacuo and purified via reverse phase HPLC (acetonitrile/water gradient with 0.1%

25 TFA)to give 0.0200 g of a yellow solid identified as the TFA salt of the title
compound, 3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-
a}pyrimidin-7-ylamine. "H NMR (DMSO-d6, 400 MHz): 2.49 (s, 1.5H), 2.50 (s,
1.5H), 6.54 (d, J =537 Hz, 1H), 6.64 (4, J = 7.71 Hz, 1H), 7.15 (br s, 2H), 7.40 (d, J
=7.75Hz, 1H), 7.55(d, J=7.74 Hz, 1H), 7.84 (dd, /= 7.79,7.17 Hz, 1H), 8.17 (d, J

39 = 5.37Hz, 1H), 8.18 (brs, 2H), 9.32 (d, J = 7.53 Hz, 1H); MS (ESP+) 319.18 (M+1).
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H

refluxing for an additional 4.5 hours, the reaction was allowed to coal to
room tenperature and concentrated in vacua to give a yellow solid. This
solid was dissolved in chloroform (20 nL), washed with 5%citric acid (6
m), 10% sodium bicarbonate (6 nL) and brine (7 nL), dried (Na2SO4) and
concentrated in vacua to 25 give 0.11 g of a yel I ow wax, WAk Hilas
identified as the &&tl e conpound, (4-nmethoxy- s
ben 2- (6- meThyl - pyri di n- 2- yI)-|mdazo

}‘y&%‘?ﬁgﬂ%ﬁg?yu pyrimidin-2-yl }- anine. "HNVR (CDC13, 300 MHz): 2.57 (s,

3.82 (s, 3H), 4.65 (d, J =5.9 Hz, 2H), 6.65 (d, J = 5.3 Hz, 1H),

6 6 6.71 (br m Ili), 6.89-6.94 (m 2H), 7.18 (br d, J = 5.3 Hz, 1H), 7
25-7.28 (m 2H), 7.31- 7.36 (m 2H), 7.89 (br d, J =.5.6 Hz, 1H), 7.93 30
(d, J =8.1 Hz, 1H, 7.97 (br d, J = 9.6 Hz, 1H), 8.13 (d, J = 5.3 Hz,
I1-i), 9-16 (br s, 111); Ms (ESP+) 423.20 (M-1); Ms (ESP-) 421.21 (M1). .
38 6 MAR 2997 WD 2004/021989 Exanple 4 4-[2-(b-Methyl-pyridin-2-yl)-im dazo
[1,2-a] pyridin-3-yl]-pyrimdin-2-ylam ne 5 A sol ution of :,

( 4- néida@Ble Benzy| ) - (4-[ 2- (6- met hyl - pyri din-2-yl)-i nidazo[ 1, 2- _f
al]pyridin-3-yl]-pyrimdin-2-yl}-amne (0.2627 nmol; see Exanple 3 for its I

' . wre f 2 d The

PP Akt BT TR I Ot 05 ed by reverse |

phase)pftidine( acetonitril e/ water gradient with 0.1% TFA) to give 0,02 g of a

yell ow solid, which 10 was identified as the TFA salt of the title corrpound
2-(6-nmeth

"B cazol 1 S HRY PSRt lons a4t O TR RABYER 400 ) - 2. 4s

1 4.6.9 Hz, 1 |
(7539 y?j&bmx%@_fﬁil(éj%ﬂdiné (8. lbli mrﬂc;l Qee E&aﬁﬁ)lé Q#ﬂr 1t§prep4r-at]i®n)€&n3 41H) 0 77)|(_?j 3

= 73 aHmLotthphOIm@GJ @amruo& ugalglyplppus ai:ﬂpmtrpleg(g n@h}jwas]wamyedm 7.7 Hz, TH),

?M}_%I(OHECXJ _F%a’lgd 5%82 ]P;;ﬁ%rr?oc?a@ﬁ %Wino‘ljno;pholme (Oyg)rhmoil) was adglEdS P+3 303,11

| di Nyfe Yadtickr WRri@t AylomPYr foflhmadititidnat HaY. dﬁa@re{aéué’n ﬂz]as f¢hi M din- 7-ylam ne 20
A sol ution of 3-(2-net hanesul fonyl - pyri m di n-4- 2 (6-net hyl - pyridin-2-
{%;m;cbra

Y10) - icencrutreted, ia-vatpy andipaiified7vig rever ssephase HPLE cpioajsde ed i n accordance

with gradient with 0.1% TFA) to give 0.0258 g of an orange solid identified as the TFA
salt of the title compound, 2-(6-methyl-pyridin-2-y1}-3-(2-morpholin-4-yl-pyrimidin-
4-yl)-imidazo[1,2-alpyridine. 'H NMR (DMSO-d6, 400 MHz): 2.43 (s, 3H), 3.60-
3.71 (m, 4H), 6.75 (d, J = 6.75 Hz, 1H), 7.16 (dd, J = 6.79, 7.11 Hz, 1H), 7.37 (d, J =

15 7.70Hz, 1H), 7.57 (dd, J = 7.57,8.26 Hz, IH), 7.70 (d, J = 7.75Hz, 1H), 7.77({d, J =
9.01 Hz, 1H), 7.86 (dd, J = 7.74, 7.78 Hz, 1H), 8.35 (d, J = 5.12 Hz, 1H), 9.13 (d, J =

© 7.01 Hz, 1H); MS (ESP+) 373.19 (M+1),

)

Example 7
20  (4-Amino-benzyl)-{4-{2-(6-methyl-pyridin-2-yl)-imidaze{1,2-a]pyridin-3-yl]-

pyrimidin-2-yl}-amine

In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-y1)-2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine (0.147 mmol; see Example 2 for its
preparation) and 4-aminomethyl-phenylamine (0.443 mmol) in CH3CN (2 rul) was

25 warmed at reflux overnight. The reaction was then concentrated i vacuwo and purified
via preparatory BPLC (5 - 45% CH;CN/H,O with 0.1% TFA) to yield 32 mg of (4-
anﬁno-benzyl)-{4—[2-(6-methy1-pyridin—2-yl)-imidazo[1,2—a]pyridin—3 ~yl}-pyrimidin-

2-yl}-amine as the TFA salt. 'H NMR (ds-DMSO, 400 MEz): 2.58 (s, 3H), 4.58 (4,
40




Exanpl e-2) and 28 wt % anmoni um hydroxi de (4.34 mmol ) in dioxane (2 nL) was
warnmed to 100C in a sealed tube. After 19.5 hours, the reaction was
concentrated in vacuo and purified via reverse phase HPLC
(acetonitrile/water gradient with 0,1% 25 TFA) to give 0.0200 g of a yellow
solid identified as the TFA salt of the title conpound, b MAR 2007
3-(2-am no-pyrimdin-4-yl)-2«46-nmethyl -pyridin-2-yl)-imgdazo[1, 2-

a] pyrimdin-7-ylam ne. 1H NVR/(DVSO-d6, 400 MHz): 2.49 5§ 1.5H), 2.50 (s,
1.5H), 6.54 (HO20040289837 i,  113), 6.64 (d, J = 7,71 Hz, '1H), 7.15 (br s,
2H), 7.40 (d, J7.75 Hz, IR 7.55 (d, J =7.74 Hz, IH), 7.84 (dd, J = 7,79,
7.17 Hz, 113), 8.17 (d, J 30 = 5.37 Hz, 113), 8.18 (br s, 2H), 9.32 (d, J =
7.53 Hz, 1H); MS (ESP+) 319.18 (M+l)_ 39 6 MAR 2007 GO WD 20041021989
Exampl e 6

2- (6- Met hyl - pmﬂ,mmsﬂﬂi))saz((a TRIPR a0 AZi-7yI9 (y 2HNT & 2 $Ey) ).42 (d, @320 £ 1, 2-
alpyridine 5 A solution

3- (2- met hanesdi ¥ Hday(7- S&(Fﬂ Hﬁl;l'fﬁ&(dylf)l 2567 Ha.hi82 i/ = 23 Hz), 7.92 (d, 1H,

It 4" (0. 35, Aok o Santybt 878 e Biof o P Fie Mbshal My ] opr =t o

am nonor phol i ne 100C in a seal ed tube. After 3 days, 4-am nonorpholine (0.76
nmol ) was added and the reaction warnmed at 100C for an additional day. The
reacti on was fxampl®8concentrated in vacuo and purified via reverse phase

HPLC ter/ L L lept . wth 0.1 9%TF 0.

or ange. ool 14 et heBysB AR iraidags 2 iy e R bepgr -0
2- (6-met hyl - pmd.ghané’-ﬂﬁ)etﬁyl@?anmwhol i n-4-yl -pyrimdin-

4-yl)-iwi dazo[ 1, 2-a] pyri di ne HNVR ( DVBO- d6, 400 MHz): 2.43 (s, 3H) 3, 60-

3.71 (m/) 41T), 6.75 (d, J= 6,75 Hz, 111&3 7.16 (dd, J = 6.79, 7.11 |
T37 (d, J— 15 7. 70 Inta seaieq) tubg, s5ohtien of (Efn@?hansmébnaﬂbpmm)dm-ﬂ Wlb}?-(@’:- J =

[ 75 1% 3 gty ¥ d i el B,

(Mr1). -.+to | preparation))and 2-morpholin-4-yl-ethyl amine (0.443 mmol) in CH,CN (2 mL) aas
warmed atat reflux overnight. The reaction was concentrated /7 vacuo and purified
via preparatory HPLC (5 = 50% CH3CN/H;0 with 0.1% TFA) to yield 34 mg of {4-
[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a)pyridin-3-yl]-pyrimidin-2-y1 }-(2-
morpholin-4-yi-ethyl)-amine as the TFA salt. "HNMR (d¢s-DMSO, 400 MHz): 2.53

15 (s, 3H), 3.40 (m, 2H) , 3.42 (m, 4H) , 3775 (i, 2H), 3.91 (m, 4H), 6:85 (5, TH),
7.20(ddd, 1H, J=0.7 Hz, 6.9, 6.9 Hz), 7.39 (d, 1H, J = 7.5 Hz), 7.61 (m, 21}, 7.79 (d,
1H,J=7.5Hz), 7.84 (d, 1H, J = 7.5 Hz), 7.91 (dd, 1H, J = 7.6, 7.6 Hz), 8.37 (d, 1H,
J =48 Hz); MS (ESP+)416.3 (M+1).

Example $
20  N,N-Dimethyl-N'-{4-[2-(6-methyl-pyridin-2-yl}-imidazo[1,2-a] pyridin-3-y}]-
pyrimidin-2-yl}-ethane-1,2~-diamine

In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-
methyl-pyridin-2-yi)-imidazo[1,2-alpyridine (0.192 mmol; see Example 2 for its
preparation) and N,N-dimethylethyldiamine (0.574 mmo!) in CH3;CN (2 mL) was

25 warmed atreflux overnight. The reaction was concentrated i vacuo and purified via
preparatory HPLC (5 = 50% CH;CN/H,0 with 0.1% TFA) to yield 10 mg of N,N-
dimethyl-N'-{4-[2-(6-methyl-pyridin-2-yi)-imidazo[ 1,2-a]pyridin-3-yl)-pyrimidin-2-
yl}-ethane-1,2-diamineas the TFA salt. "H NMR (dg-DMSO, 400 MHz): 2.51 (s, 3H),
2.89(d, 6H, 3.6 Hz), 3.35(ddd, 2H, J = 6.0, 5.7, 5.7 Hz), 3.72 (ddd, 2H, /= 6.0, 5.7

30 Hz), 6.85(s, 1H), 7.20(dd, 1H, /= 6.9, 643 Hz), 7.40 (d, 1H, 7.8 Hz), 7.61 (m, 2H),



I
Example 7 20

(4- Am no-benzyl)-{4-[2-(6- nethyl pyridin-2-yl)-imdazo[1l, 2-a] pyridin-3-yl]-
pyrimdin-2-yl}-amne In a seal ed tube, a solution of

3- (2- et hanesul fonyl -pyri m di n-4-yl)-2-(6- '
met hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyridine (0.147 mmol; seemkxample 2 for
its preparation) ang.4-am nonethyl-phenyl am ne (0. 443 nnnl) in CH3CN (2 M)
was 25 warmed at ref$#x overni ght. The reaction &

%as then concentrated in
vacuoversdopgumgei ed via preparatory HPLC (5 3 45% CH3CN H20 with 0.1% TFA)
to yield 32 ng of (4- am no-benzyl)-{4-[2-(6-nethyl-pyridin- 2 ylY-im dazo|
1,2-a]lpyridin-3-yl]-pyrimdin- 2-yl}-amne as the TFA salt. 'HNVR (d6- DMSQO,
400 MHz): 2.58 (s, 311), 4.58 (d, 40 fi MAR 2pp7 WD 20041021989 2H, J =
5.7 Hz), 6.72 (d, 11-L J =5.0 Hz), 7.19 (d, 2H, J = 7.2 Hz), 7.42 (d, 2H, J

= 73 vy D7, : 1,7.7 = i/, _ J =09.3
e) | 780 GdEri Borig s g PP rso ey T3k R 7 87 8% T g
ESP+ B{msph-

E4-[22((dg?%e%h=§/1\@%rlg\ldn 2-y1) - 3842 ﬂf 2-a]lpyridin-3-yl]-pyrimdin-2-yl}-(2
- norpholin-4-yl-ethyl)-am ne In a seal ed tube, a solution of

3-(2-net hanesul fonyl -pyrimdin-4-yl)-2-(6-

met hyl in-2-yl)-imdazo[1, 2-a] pyridine (0.147 muol; see Exanple 2 for,
its 1(%9&#@[ion)) and 2-norpholin-4-yl-ethyl amne (0.443 mol) in CH3CN

(2 5ML) NB@Si4- (e Met ridihl 25 QMedarop-a RliAeR i imein2oncentrated in
vacua and puq?qfl ed lﬂil/—?ig prepair'(z;tory I—B 1(%;@ CNH20 with 0.1 % TFA

to yi efldnBro}-ethyleicetamide2- ( 6- met hyl - pyrl di n- 2 yI )-i mi dazo[ 1,
2-alpyridin-3 -yl]-pyri m din-2- yI -(2 norpholin-4-yl-ethyl)-amne as the

TFA salt. N& 4 m 2
(m 4H) . 3}?‘7%58(’\4%94%'%3[»/53%%&"%( ’?‘i‘%‘a‘?%“lf%‘gﬁ}ﬁm’% i 4 3’9( él 1HH) R
e, 6. et Byitih2- 7 Iidabol Abke Elmk @ 182 )nmdl; 6dc BAmBE e id- 79 (d. 113,
=75HZ), 1H, J = %&é 1H J =7. 7.6 Hz), 8,37
(d, 1lpreparatian)pn Nﬁﬁ%ﬁw-@mﬁf@cemdeaw mmaty yhEHaCH @onL) was
N D' SRLA arbeaddt o&e%m%ﬁt BhOYdacRH W& Bnfertlaled 723348 bid %ux%&iy fipdi n-3-yll-
preparatory HPLC (5 = 50% CH3;CN/ H;O) to yield 22 mg of N-(2-{4-[2-(6-methyl-
pyridin-2-yh)-imidazo[1,2-a]pyridin-3-yl}-pyrimidin-2-ylamino }-ethyl)-acetamide.
"H NMR (ds-DMSO, 400 MHz): 1.85 (s, 3H), 2.58 (s, 3H), 3.32(q, 2H, J = 6.2), 3.46
(bm, 2H), 6.76 (bs, 1H), 7.31 (m, 1H), 7.50 (d, 1H, J = 7.7 Hz), 7.72 (dd, 1H, J= 8.0
15 Hz), 7.81(d, 1H,J=8.0 Hz), 7.90(d, 1H, J = 9.0Hz), 7.99 (d, 1H, J = 8.0 Hz), 8.03
(dd, 1H, /=5.5Hz), 8.33 (d, 1H, /=54 Hz), 946 (5, 1H); MS (ESP+)388.2

(M+1).

Example 11

20 N-(4-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl}-pyrimidin-2-
ylamino}-butyl)-acetamide

In a sealed tube, a shurry of 3-(2-methanesulfonyi-pyrimidin-4-yl)-2-(6-

methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine ( 0.171 mmol; see Example 2 for its
preparation), N-acetylputricine hydrochlorate (0.546 mmol) and Cs;CO;3 (0.683 mmol

25  in CH3CN (2 mL) was warmed at reflux overnight. The reaction was concentrated in
vacuo and purified via preparatory HPLC (5 = 50% CH,CN/E,O with 0.1% TFA) to
yield 12 mg of N-(4-{4-[2-(6-methyl-pyridin-2-yl}-imidazo[ 1,2-a]pyridin-3-yl]-
pyrimidin-2-ylamino }-butyl)-acetamide as the TFA salt. 'H NMR (ds-DMSQ, 400
MHz): 1.51 (quintet, 2H, J = 6.7 Hz), 1.51 (quintet, 2H, J = 6.7 Hz), 1.82 (s, 3H),

30 2.58(s, 3H), 3.10 (q, 2H, 6.5 Hz), 3.39 (bT; 2H), 6.75 (bs, 1H), 7.30 (bm, 1H), 7.49



pyrimdin-2-yl}-ethan a-1,2-diamne |I.n a sealed tube, a solution of
3-(2-nmet hanesul fonyl -pyrim din-4-yl)-2-(6-

met hyl - pyri din-2-yl)-imdazo[l, 2-a] pyridine (0.192 mml; see Exanple 2 fo
on) and N, N-di net hyl et hyl di am ne (0.574 nmmol) in CH3CN (2 nl)
at reflux overnight. The reaction was concentrated in b#gagy;

its preparati
was 25 war ned

and purified via preparatory;

yield 10 ng of

N, N- di net hyl S - {4-[2- (6- met hyl - pyri di n- &%1)-i ni dazo[

1, 2-a] pyri di n-¥8OgHq4029980 M di n- 2- yl }-ethane-1, 2-di anineas the TFA salt. 1
NMVR (d6-DWVBO, 400 MHz): 2.51 (s, 3H), 2.89 (d, 61-L 3.6 Hz), 3.35 (ddd,

J =6.0, 5.7,

5.7 Hz), 3.72 (ddd, 2H, J = 6-0, 5.7 30 Hz), 6.85 (s, 111),

7.20 (dd, 1H, J=6.9, 6.9 Hz), 7.40 (d, 1H, 7.8 Hz), 7.61 (m 2H), 41 6
2667 WD 20041021989 7.80 (d, 1H, J= 8.0 Hz), 7.84(d, 1H, J= 8.9 Hz), 7.9

(dd, 1H, J= 7.
Exanple 10 5

., 551 18),3671 (d; 181 =% 7). 9 e, 1S Ly B 7 s (o, AT

r

PL C (5 -> 50% CI 33CNV R20 with 0.1% TFA) to

H
2H,

MAR
2
1)

N-(2-(4-[2-(6- Nbﬂmgd,-lb&rfﬂ%}z?,m%ddniﬁai@[ﬂo%@Hﬁ)/ra_ﬁl(m%l%}{y.l?']:ﬁw{z]CM./ISZ-
yl am no}-ethyl)-acetamd e In a seal ed tube, a solution of

3- (2- net hanesu|(E§Rﬂ4b§f2m+an 4-yl)-2-(6-
nmet hyl - pyridi n-2-yl)-imdazo[ 1, 2-a] pyridine (0.192 nmmol; see Exanple 2 fo

itS'preparati
m.) was 10 war

gg@ﬁl—(Z-am’ no-ethyl)-acetam de (0.689 nmml) in CH3CN (

| ux overnight. The reaction was concentrated in

vacuo and pari f{ue[d-(mMettmwammw) hitidazd{3,24a]p8 VidGE3 G -prid i dine2 Wile (2 22

of N-(2-(4-]2-
1, 2-a] pyri di n-

(6-meth yridin-2-yl)-imdazo
Dyyidin erﬁg

r
2

gy

HRMIRG | ani no }- et hyl ) - acet ani de. H NVR (d6- HVBO,

.76 (be) 14 71 Tgsery b iion PG egRbnlonlt infAy 327

6.76 (bs,) 1H)

15 Hz), 7.81 (dnethjrl-pyhdm-a 36) hﬁﬁiazo{l,&@hﬁﬁ;dxﬂd—( 0J7i:n9ntﬂ k&a)Exa?n]ﬂQZ(fdr itdH, J =

8.0 Hz), 8.03
(ESP+)  388. 2

(dd, 1R,

maﬁtlon@)@g%yréd@@ ﬂcpth}?iamme (0. SlgS mmol) n é‘HZ&N (% mf) was 19

N (4141 2966 MR P Ve S deriight) THEYERAGH wadedoRiatdd B vlickb lan@ HUkilted ik

yl am no} - butyl ) -acet am

15

20

25

30

preparatory HPLC (5 = 50% CH;CN/H,O with 0.1% TFA) to yield 40 mg of {4-[2-
(6-methyl-pyridin-2-yl)-imidazof 1,2-a}pyridin-3-y1]-pyrimidin-2-y1}-(2-pyridin-3-yl-
ethyl)-amine as the TFA salt. "H NMR (ds-DMSO, 400 MHz): 2.54 (s, 3H), 3.10 (t,
2H, J = 6.5 Hz), 3.71 (m, 2F), 6.76 (bs, 1), 7.23 (dd, 1H J = 6.8, 6.8 Hz), 7.44 (4,
1H, J = 7.8 Hz), 7.65 (dd, 1H, /= 7.8 Hz), 7.72 {bm, 1H), 7.78 (d, 1H, J = 7.3 Hz),
7.83 (bm, 1H), 7.87 (d, 1H, 9.4 Hz), 7.95 (dd, 1H, /= 8.3, 8.3 Hz), 8.31 (4, 1H, J =
57 Hz), 8.71 (d, 1H, J = 6.2 Hz), 8.79 (bs, 1H); MS (ESP+) 408.2 (M+1).

Example 13
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-y1}-(2-
pyridin-4-yl-ethyl)-amine

In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-y1}-2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine (0.171 mmol; see Example 2 for its
preparation) and pyridin-4-yl-ethylamine (0.565 mmol) in CHaCN (2 mL) was
warmed at reflux overnight. The reaction was concentrated /» vacuo and purified via
preparatory HPLC (5§ = 50% CH;CN/H;0 with 0.1% TFA) to yield 67 mg of {4-[2-
(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-y1]-pyrimidin-2-y1 }-(2-pyridin-4-yl-
ethyl)-amine as the TFA salt. "HNMR (ds-DMSO, 400 MHz): 2.53 (s, 3H), 3.20 (t,
2H, /= 6.9Hz),3.76 (q, 2H, J = 6.4 Hz), 6.77 (bs, 1H), 7.21 (dd, 1H, J=7.0,7.0
Hz), 7.42 (d, 1H, 7.6 Hz), 7.63 (dd, 1H, J = 8.2, 8.2 Hz), 7.68 {m, 1H), 7.79 (d, 11, J

43
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In a sealed tube, a slurry of 3-(2-nethanesul fonyl-pyrimdin-4-yl)-2;(6-
met hyl - pyridi n-2-yl)-imdazo[ 1, 2-a]pyridine (0.171 nmol; see Exanple 2 for
its preparation), N-acetylputricine hydrochlorate (0. 546 mmol) and CS2CG3
(0.683 nmml 25 in CH3CN (2 nL) was warnmed at reflux overni ghtdR & reaction
was concentrated in vacuo and purified via preparatory HPLC (5 -* 50%
CHSCNlHZOV\AthOl‘)EﬂEFA) to yield 12 ny ;
‘%A’, 04!0%?9?6 rret"ﬁyl pyri di n-2- yI)-|mdazo[1Ta]pyr|d|n 3-yl]-

pyr| AT 3}3 am no) - butyl)-acetam de as the TFA salt, 'H NWR (cl 6- DVMSO, 400

1.51 (quintet, 2H, J = 6.7 Hz), 1.51 (quintet, 2H, J =6.7 H), 1.82
(s 3H) 30 2.58 (s, 3H), 3.10 (g, 2H, 6.5 Hz), 3.39 (bm 211), 6.75 (bs,
111), 7.30 (bm 1H), 7.49 A9 6 MAR 2007 WD 20041021939 (d, 1H, J = 7.1
Hz), 7.71 (dd, IH J =7.7 Hz), 7.81 (d, IHJ—8Hz)786(n%61H) 7.90
(d, XH7.7TH=), 9.862), 1H, 99 L eHz), I]—EDGnJI&G94&de-&BI,J8738)7(%iHZlF$ .6 Hz);
MS (ESP+) 416.2 5
(4-[ (WF@?@%@@E@W?%@ M%@SET%@%%{M"%)W] pyrimdin-2-yl}- (2
- pyridin-3-yl-ethyl)-amne In a sealed tube, a solution of
3- (2- et hanesul fonyl -pyrim di n-4-yl)-2-(6-
met hyl - pyridi n-2-yl)-imdazo[ 1, 2-a]pyridine ( 0.171 mml; see Exanple 2 for;
its m&ﬁion) and pyridin-3-yl-ethylanmne (0.565 mmol) in CH3CN (2 nlL)

was 10 war ove e reacti s_cance trat ed in vacuo
afid p(f!'i{‘f-nl%s&‘gl hl’ﬁ?@'ﬂé’r"a%‘é’ )y'"%gﬂ@[n}r alpglierodPrEE R - 0 106 TFA) to ;
yi el s -

(6- t%'g']";%yrﬂi) cirgawlg?crhd %rétottutylzesé] pyrl di n-3-yl]-pyrimdin-2- yI }-(2- pyrlid
in-3-yl- ethyl)-amne as the TFA salt. 'HNVR (d6- DMSO, 400 MHz): (s, i

3H), 3. 10 luta sealsd tubje, a selubiortof 3-(3-mdathamgsulfehyl- mzrmd(lbé-yl)}%(& 7.23 ( I'N, ‘J

= 6.8, 6. J = 7.8 Hz 7.72
Com ey Potfdin st bl dhool bty 6183 Bhon B Brdifte A 518 110 50
7.9 71 (d, IH J=

. 25 l_#zrgﬁiaraﬁ&g ahd '\‘4&%mﬁb%gﬁfaég%%@%%ﬂ%w%smr g g %h%ﬂ%%% ( J

{18- [ LHSCINKR M}\pwwenmsdmty¢ﬂun onednight. 1TiR repghyon Wascadcetiatpd i i di n- 2-yl } - (2

) pyr\}a((j:‘lug a,rA{d }él.m{3 S(P ¥1a preparar}ory HPLC (5 = 50% CHiCN/H;0) to yield 44 mg of
(4-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino } -
butyl)-carbamic acid tert-butyl ester. *H NMR (ds-DMSO, 400 MHz): 1.39 (s, 9H),
1.50 (quintet, 2H, J = 6.8 Hz), 1.58 (quintet, 2H, J = 6.8 Hz), 2.53 (s, 3H), 2.98 (q,

15 2H,J= 6.6 Hz), 3.35 (m, 2H), 6.60 (bs, 1H), 6.81 (dd, 1H, J=5.3, 5.3 Hz), 7.09 (dd,
1H, J = 6.4, 6.4 Hz), 7.28 (4, 1H, J = 7.4 Hz), 7.32 (m, 1H), 7.47 (ddd, 1H, J = 1.1,
6.8,6.8Hz), 7.73 (dd, 1H, /=77, 7.7Hz), 7.81(dd, 1H, J =77, 7.7 Hz), 8.19 (d,

1H, 5.5 Hz), 9.45 (bs, 1FT); MS (ESP+) 474.2 (M+1). ()

Example 15
20 N'-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a] pyridin-3-yl]-pyrimidin-2-yl}-

butane-1,4-diamine

A solution of (4-{4-[2-(6-methyl-pyridin-2-yl)-imidazo{1,2-alpyridin-3-yi}-
pyrimidin-2-ylamino }-butyl)-carbamic acid tert-butyl ester (see Example 14 for its
preparation) in 1:1 CH.Clz /TFA (2 mL) was allowed to stir for 30 min, then dried in

25  vacuo to yield 12 mg of N'-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-
yl]-pyrimidin-2-yl}-butane-1,4-diamine as the tri-TFA salt. 'H NMR (ds-DMSO,
400 MHz): 1.67 (m, 4H), 2.56 (s, 3H), 2.87 (m, 2H), 3.42 (m, 2H), 6.76 (bs, 1H), 7.28
(dd, 1H, J= 6.9, 6.9 Hz), 7.47 (d, 1H, J = 7.9 Hz), 7.69 (m, 1H), 7.74 (bs, 2H), 7.81

44



In a seal.ed tube, a solution of 3-(2-nethanesul fonyl-pyrimdin-4-yl)-2-(6-
met hyl - pyridi n-2-yl)-imdazo[ 1, 2-a]pyridine (0.171 nmol; see Exanple 2 for
its preparation) and pyridin-4-yl-etbylamne (0.565 nmol) in CH3CN (2 nl)
was 25 warmed at reflux overnight. The reaction was concentrated in vacuo
and purified via preparatory HPLC (5 4 50% CH3CN H20 with 0. 1% TF,@)MAho
yield 67 ng of {4-[2- (6-nethyl-pyridin-2-yl)-inidazo . 2007
[1,2-a] pyridin-3-y1]-pyrimdi#=2-yl }-(2-pyridin-4-yl- et@)-am’ ne as the
TFA salt, 'H NVR 068030, 400 MHz): 2.53 (s, 311), 3.20 (t, 2H J =6.9
Hz), 3.76 (g, 2H, J = 6.4 Hz), 6.77 (bs, IH, 7.21 (dd, IH J =7.0, 7.0 30
Hz), 7.42 (d, IN, 7.6 Hz), 7.63 (dd, IH J =8.2, 8.2 Hz), 7.68 (m 114),
7.79 (d, I'l'l J 43 6 MAR 2037 WD 20041021989 7.7 Hz), 7 86(d, 1H, J=9.0
Hz), 7.90(m 1H), 7.94 (dd, 1H, J= 7.8, 7.8 Hz), 8.32 1H, J = 5.4 Hz),

8.79 (d, 1H J g7 $37H2); 1 _’L

(4- [4((2 (6- mr@y?ﬂb“;n ?r@ ﬁﬁa%}ggﬁf?% ?p{/]ﬁ{gﬁ n- 3[y| ]&gyﬂ{rﬂ §|31- -
yl am no} - but yl ) tiEar 53w Elzp @ 4P {tay IH}}MS'(ESIB%)Q’MB”I (Bf+49al ed tube, a solution
of 3-(2-nethanesul fonyl -pyrimdin-4-yl)-

met hyl - pyridin-2-yl)-imdazo[ 1, 2- a]pyrldl ne (0 191 mol ; see Exarrple 2 for
its preparation) and (4-am no-butyl)-carbam c acid tert butyl -ester (0.611

mmol) in 10 CI—ISE;‘\A“% r'gﬁ) was warmed at reflux overnight. The reaction was

concentrated i nd purified via preparatory HPLC (5 3 50% CH3CN H20
to yield 44 sy (3-{4 [Zl-{ﬁMétﬁy[—ﬁyﬁﬁimy-lyl)ﬂymddmﬂZ-ﬂp)’ﬁcﬂii-daﬂp-ﬂ)yrlmldm-z-

1, 2- a]pyrldln 3-yl yrimdin-2-yl am no)- but carbam c acid tert-butyl
ester. ' HNMR ( 'BNE%-PW Marpaimic agd %“'W‘yegfﬁ 50 (quintet, 2H J= 6.8

H) , 15&(qU|ntet 2H, J—68Hz) 2.53 (s, 311), 2.98 (q, 15 2H, J = 6.6

Hz), 3.35 2 . } dd,
1H? PRsiipt (’m zi) m?[nﬁagse%tséﬁ tuﬁé'ba soﬁm%ﬁ of' 9’-%2 n%ﬂhaﬁesalfénﬁ p nﬁdhga-yl)gzd 5 (1H

J=1.1, 6.8, anahybpyncﬁn%yloam;dazetl 2}a}pyﬁdmp (. 191 lﬂzr)lol SedHxyriple 210 itg =

Ex;rrpre7 122)20 8pr%pgar£tlon) a%% ](3—am1no prc?pyl) carAb m(1cb. Sabid]tLrlt-)b;utleSest%lE ?(?352 3’1?:14&1)2111( Me1).

i\l_ E 3t ([aﬁe( ?TdVEt(:?%JnC]ilﬁle(ﬁ ity s Whomeddt %R oVedghtd YrHedeikstiod -Wasl corY&rt el - 2- V|
vacuo and purified via preparatory HPLC (5 = 50% CH;CN/H;0) to yield 27 mg of
(3-{4-[2-(6-methyl-pyridin-2-yl})-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino } -
propyl)-carbamic acid tert-buty! ester. 'H NMR (ds-DMSO, 400 MHz): 1.40 (s, SH)
1.73 (quintet, 2H, J = 6.7 Hz), 2.53 (s, 3H), 3.05 {q, 2H, J = 6.2 Hz), 3.36 (m, 2H),

15 6.63 (bs, 1H), 6.87 (dd, 1H, J= 5.6, 5.6 Hz), 7.12 (dd, 1H, 6.5, 6.5 Hz), 7.30 (m, 1H),
731(d, 14, J=7.7Hz), 7.51 (ddd, 1H, J = 1.1, 6.8, 6.8 Hz), 7.77 (dd, 2H, 7.7 Hz),
7.84 (dd, 1H, J = 7.1, 7.1 Hz), 8.23 (d, 1H, J = 5.3 Hz) , 9.47 (bs, 1H), MS (ESPH)
459.9 (M+1).

7

20 Example 17
N'-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo{1,2-a]pyridin-3-yl}- pyrlmldm-2-yl}-
propane-1,3-diamine

A solution of (3-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-aJpyridin-3-y1]-

pyrimidin-2-ylamino }-propyl)-carbamic acid tert-butyl ester {see Example 16 for its

25  preparaiion) in 1: 1 CHoClz /TFA (2 mL) was allowed to stir at RT for 30 min, then
dried in vacuo to yield 48 mg of N'-{4-[2(6-methyl-pyridin-2-yI)-imidazo[1,2-
a]pyridin-3-yl]-pyrimidin-2-yl}-propane-1,3-diamine as the tri-TFA salt. 'HNMR
(de-DMSO, 400 MHz): 1.90 (quintet, 2H, J = 7.8 Hz), 2.55 (s, 3H), 2.93 (septet, 28, J
= 6.7 Hz), 3.45 (q, 2H, J = 5.4 Hz), 6.76 (bs, 1H), 7.23 (dd, 1H, J =7.0, 7.0 Hz),

30 7.43(d, \H, J = 7.4 Hz), 7.67 (m, 4H), 7.80 (4, 11 J = 7.9 Hz), 7.86 (d, 1H, J = 9.1
45



A solution of (4-{4-[2-(6-rethyl-pyridin-2-yl)-imdazo[1, 2-a]pyridin-3-yl]-
pyrimdi n-2-yl am no}-butyl)-carbamc acid tert-butyl ester (see Exanple 14
for its preparation) in 1:1 CH2C12 /TFA (2 m.) was allowed to stir for .30
mn, then dried in 25 vacua to yield ]2 ng 7007
of N -{4-[2-(6-net hyl -pyridin-2- yI)-|mdazo[1 2-a] pyridi n-g’
yl ]-pyrim di n-2-ylghut ane- 1, 4-di am ne as the f#h-TFA salt. 'H NVR (d6- DMSO,
400“;&5@)}02%9 7 (m 4H), 2.56 (s, 3H), 2.87 (m™2H), 3.42 (m 2H), 6.76 (bs,
02188, 1H, 1 = 6.9, 6.9 Hz), 7.47 (d, 1H J = 7.9 Hz), 7.69 (in,
7.74 (bs, 2H), 7.81 44 WD 20041021989 E MAR 2007 (d, 1H J= 7.8 Hz),
7 90 (d, I'H J =9.0 Hz), 7.97 (dd, iH J=7.9, 7, 9 Hz), 8,31 (d, 1H, J=
5.4 Hz), 9.49 (bs, 1H); Ms (ESP+) 374.3 (M+l). Exanple 16 5
(3-{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[1, 2- a] yridi n- 3- KHS] yrlmdln 2-
yl amImz))}?Bﬁtﬁﬂdrll)HcéFWa%’b%m)cﬁlkfdt1Hufy=|5gﬁzé,r Ah(bs, 883 MP t ube, a solutian

of 3- fonyl -pyrimdin-4-yl)-2-(6-
met h)ﬂiEéSg'f 6‘?2%;&1 )-i m dazo[ 1, 2-a] pyridine (0.191 nmol; see Exanple 2 for

its preparation) and (3-am no-propyl)-carbamc acid tert-butyl ester (0.602
mml) in 10 CH3CN (2 nlL) was warnmed at reflux overnight. The reaction was
concentrated in vacuo and purified via preparatory HPLC (5 4 50% CH3CN H20Q)

to yiEkange 18y of (3-{4-[2-(6-nethyl- yr|d|n2yl)-|mdazo[ 1, 2-a] pyridin-3

(6. chda oty S v Bl bR P b Y- 5) ™2 53 (s

313) mgsl%l{ﬂqéi_gaﬁmﬂyg_aqng,em), 3.36 (m 2H) 15 6.63 (bs, 1H), 6.87 (dd,

12 (dd, IN 65 .5 Hz), 7.30 (m iH, 7,31 (d, 1H,
J—77Hz 751(ddd IH, J = 1, 868Hz,777 dd, 2Fi, 7-7 Hz),
7.84 (dd, Inie sealefl tube,7 solution ofg3: i%mqﬂhmpwlfowl-smmmyl 4-y19-24(p- ( bs, E{)

(ESPA‘}‘F‘E%E{ %&%pr‘wg%ﬁ?gpa}?m‘i‘ﬁ Q203 mmgL: speExample 20T its 0 i i din-2-yi}

a8id Pangiab Widrpholiife (0.670 mmol) in CHZCN (2 mL
(3 {?agﬁ?éoitharpﬁ%dm drP ( mmol) in CHyCN (2 mL) was

-imdazo[ 1, 2-a] pyri di n-3-yl
opr i nwanmﬁdzaweﬂnﬁmprrpg pymw@@nnpamaé cameatr@@ﬁtmm Q\@Aeééfe% Exanpl e 1§
for | b SpurrPHBR A L0804 Crrlenn, B i 8,167 Thad %o gie}d Piige @ to stir at

RT fdf
(6-methyl-pyridin-2-yl)-imidazo[1,2-a)pyridin-3-y1]-pyrimidin-2-y1}~(3-morpholin-4-

yl-propyl)-amine as the TFA salt. "H NMR (ds-DMSO, 400 MHz) : 1.97 (m, 2H),
2.51 (s, 3H), 3.08 (m, 2H), 3.18 (m, 2H), 3.41 (m, 4H), 3.64 (bs, 2H), 3.94 (bs, 2H),

15 6.73 (bs, 1H), 7.17 (dd, 1H, J= 6.5, 6.5 Hz), 7.37 (d, 1H, J = 7.8 Hz), 7.58 (m, 11),
7.61 (m, 1H), 7.76 (d, 1H, /= 8.0 Hz), 7.81 (d, 1H, /= 9.0 Hz), 7.89(dd, 1H, J= 7.6,
7.6 Hz), 8.28 (d, 1H, J = 5.4 Hz), 9.39 (bs, IH); MS (ESP+) 430.2 (M+1).

()

Example 19

20 {4-[2-(6-Methyl-pyridin-2-yl)-imidaze[1,2-a] pyridin-3-yl]-pyrimidin-2-y1}-(2-
pyridin-2-yl-ethyl)-amine

In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-y1)-2-(6-

methyl-pyridin-2-yl}-imidazo[1,2-a]pyridine (0.193 mmol; see Example 2 for its
preparation) and 2-pyridin-2-yl-ethylamine (0.641mmol) in CE,CN (2 miL) was

25  warmed at reflux overnight. The reaction concentrated in vacuo and purified via
preparatory HPLC (5 > 50% CH;CN/H;0) to yield 24 mg of {4-[2-(6-methyl-
pyridin-2-yl)-imidazo[1,2-alpyridin-3-yl}-pyrimidin-2-yl } -(2-pyridin-2-yl-ethyl)-
amine. "HNMR (CDCl;, 400 MHz): 2.43 (s, 3H), 3.06 (¢, 2H, J = 6.7 Hz), 3.71 (q,
2H,J = 6 Hz), 6.63 (d, 1H, J = 5.0 Hz), 7.07 (ddd, 1H, J = 0.8, 7.1, 7.1 Hz), 7.23 (m,

30 1H), 7.28 (m, 2H), 7.48 (m, 1H), 7.72 (m, f;—[) 781, 1H,79Hz),820(d, 1H, J=




————— e ]
dried in vacuo to yield 48 ny
of N3-{4-[ 2- (6-net hyl - pyri di n- 2- yI)-|n1dazo[1 2-
alpyridin-3-yl]-pyrimdin-2-yl)-propane-1,3-dianmne as the tri-TFA salt.
1IHNVMR (d6- DVSO, 400 N+E): 1.90 (quintet, 2H, J = 7.8 Hz), 2.55 (s %
2.93 (septet, 2H, J = 6.7 HzZ), 3.45 (q, 2H J = 5.4 Hz), 6.76 (bst M H;?ﬂm
7.23 (dd, iH J = 7. 0 7.0 H&, 30 7.43 (d, 1H, J- 7.4 Hz),
7.80 (d, 1H, J= 7.9 Hz 7.867(d, 1H, J = 9.1 45 6 hl &=z
20041021989 P&?mf’?mé@*‘%dd 1H, J= 7.9, 7.9 Hz), 8.32(d, 1H J= 5.3 Hz), 9.44
(bs, IH; M5 (ESP+) 360.2 (M+l). Exanple 18 5
{4-12-(6-Methyl -pyridin-2-yl)-imdazo[1l,2-a]pyridin-3-yl]-pyrimdin-2-yl}-(3
- wo rpholin-4-yl-p ropyl)-amine In a seal ed tube, a solution of
3-(2-met hanesul fonyl - pyrimidin-4-yl)-2-(6- ( \)
met hyl - pyri di 8:42Hy), B-33ndddaa,alfL./2= alsp$0; 8iops. 0(}&82@57 (ayalt, J5eq. 1BXaIpMS 2 for
its preparatlon% and 3- 86 iylanlno nmor pholine (0.670 mmol) in CH3CN (2 nl)
was 10 war med B¥P)eA08k(Myékni ght. The reaction was concentrated in vacuo
and purified via preparatory HPLC (5 3 50% CH3CN H20 with 0.1% TFA) to
yield 20 ng of {4-[2- (6-methyl-pyridin-2-yl)-imdazo[1,
2-a] pyri di n- 3xh ygbnidin 2 yl } (3- nDrphoIin 4- vyl - propyl) am ne as the
TFA salt. 'H :1.97 211), 1 (s, 3H, 3.08 (m
2H), 3.18 §in4- (Zi{ﬂ)LZ-@ Mrﬂ(}fhpmebm—Zsylb—memollzwlpysldgnr?’fﬂlrpymydxq@— 6.73

bs, 11°'1 7.37 (d, 1H J= 7.8 Hz), 7.58
(1H)S T (nxy"lﬁ"iié‘%??t"f’g& Pé‘ﬂze?‘ﬁg“lﬁ’%ﬁgﬁ%) 7 (81 (d 11-L 3 = 2y He) (m
7.89 (dd, 1H I = 7.6, 7.6 H), 828 (d IN J= 5.4 1iz), 9.39 (bs, 1ff):
M5 (ESP¢) 430.2 (Mtl). Exanple

19
§4- [ r2i- ((1 . nl\/tzat hyl - py i aisprled (ibp. Nﬁl‘éF&%Tfl?’ g2 EPBW‘?SéHfﬁﬂié BTl a2 R62- 1 } - (2
3. 5’32/ e haneg{kﬂ @{ﬂsﬁy};dyr | r@ dﬁrHI_:l _0$ ,??agﬁyfro_lﬁé’fb‘?l 1933nm8Y; Ybd BRaMble 2 for its

met hyl - pyn di prepasation) mdﬂ@-@{aﬂnﬂ}ahmy)*ﬁedkms(lﬂmiﬁﬁjer(ﬂﬂﬂw meel)fxDVEE22 for
its preparatiqQn) and 2-pyridin-2-yl-ethylamne (0. 641rrrmlz§é|n CH3CN (2 nl)
was 25 war med MY WasWarnediak vernfgl. [Jdigaeachan paheenpentielsd ip Ha%c@& and

Py '[ f (eg_ Via pRiRRRVAREYrBEPEC(E SO ERRINES) b Gietd 75 ndr 4%2-Ph-L2-

(6-methy1—pyr1d1n -2-yl)-imidazo[1,2-a]pyridin-3-yl}-pyrimidin-2-ylamino}-ethyl)-
benzenesulfonamide. 'H NMR (ds-DMSO, 400 MHz): 2.43 (s, 3H), 2.98 (t, 2H, J =

15 6.5 Hz),3.59 (q, 2H, J = 6.5 Hz), 6.66 (bs, 1H), 7.07 (dd, 1H, J = 7.0, 7.0 Hz), 7.25
(m, 3H), 7.48 (m, 4H), 7.75 (m, 4H), 7.81 (dd, 1H,J = 7.7,7.7 Hz), 8.23 (d, 1H, J =
5.0 Hz), 9.40 (bs, 1H); MS (ESP+) 486.0 (M+1).

) Example 21
20 Methyl-{4-[2—(6¥methyl-pyi-idin-z-yl)—imidazo[l,Z—a]pyridin—3—yl]-pyrimidin-Z-

yI}-amine

In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine (0.137 mmol; see Example 2 for its
preparation) and 2.00 M methylamine/THF (1.00 mmeol) in CH;CN (2 mL) was

25 warmed at reflux overnight. The reaction was concentrated #n vacuo and purified via
preparatory HPLC (5 = 50% CH3CN/) to yield 17 mg of methyl-{4-[2-(6-methy]-
pyridin-2-yl)-imidazo[ 1,2-a)pyridin-3-yl}-pyrimidin-2-yl }-amine. 'H NMR (ds-
DMSO, 400 MHz): 2.46 (s, 3H), 2.93 (d, 3H, /= 5.0 Hz), 6.66 (4, 1H, J = 5.4 H3),
7.12 (dd, 1H, J = 6.7, 6.7 Hz), 7.28 (m, 1H), 7.32 (d, 1H, J = 7.8 Hz), 7.51 (m, 1H),

30 7.78 (m, 2H), 7.85 (dd, 1H, J = 7.6, 7.6 Hz), 8.25 (d, 1H, J = 5.0 Hz), 9.49 (d, 1H, J

= 7.0Hz); MS (ESP+)317.2 (MH1).
47



pyridin-2-yl)-imdazo[ 1,2-a]pyridin-3-yl]-pyrimdin-2-yl .
}-(2-pyridin-2-yl-ethyl)- amne. "H NWR (CDClI 3i 400 MHz): 2.43 (s, 3H), 3.06
(t, 2KJ =6.7 Hz), 3.71 (g, 21L J =6 Hz), 6.63 (d, Ill J =5.0 Hz), 7.07
(ddd, 111, J =0.8, 7.1, 7.1 Hz), 7.23 (m 30 IH), 7.28 (m 2H), 7.48 (m
1H), 7.72 (m 2H), 7.81 (t, 111" 7.9 Hz), 8.20 (d, 1H J = @ﬁ$§§WRR 2007
WO 20041021989 5.4:. t#), 8.53 (dddd, 1H J= 0.8, 0 5.0, 9.47 (d,
1H, J=7.1 Hz “CESP+) 408.1 (M+1l). Exanpl e™20 5
4- (év?ﬁmrﬂzvﬁ thhyl pyridin-2-yl)-imdazo[1, 2- alpyrldln 3-yl]-pyrimdin-2-
yl am no}-ethyl)-b enzenesul fonam de In a seal ed tube, a solution of

3-(2-nmet hanesul fonyl -pyri m di n-4-yl)-2-(6-

met hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyridine (0.193 nmol; see Exanple 2 for
its 10 preparation) and 4-(2-am no-ethyl)-benzenesul onam de (0.639 mmol) in
DMF (2 nlL) was warnmed at reflux overnight. The reaction was concentrated in
vacuo and purified via preparatory HPLC (5 3 50% CH3CNV H20O) to yield 13 ng
of 4-

Efutle22
g ittt AR B R R 2o

#,%_Jag“g@ Hz), 3.59 (g, 2H, J = 6.5 Hz), 6.66 (bs, 11-1), 7 07 (dd, IH,
0 Hz), 725 (m 3H) 7 48 (m 411) 7 75 (m 4H), 7.81 (dd, 1H, J
7

77Hz) 8.23 (d, IH, Hz), 9,4 n/zngsm) 436.0
a;eal;eﬂ talge, a solution of 3- (2 methanesulfonyl-pynm1dm—4—yl)- -

hyl 3%%@“41‘“' 7790 ileaoay S ftyigle)ol13k 456, Lo RdAte! Ao y! - pyri m i n- ;2

3 ( Z-ﬁfgﬁﬂamgtdnﬁQI’IyM dhnethyilathinedFHF [T finfd) in CH;,CN (2 mL) was warmed
met hyl - |d|n2%/§2k‘e|mdazolzan§r|d|ne % 4 see Exarrplé_}for%
its -’f,trr avqrigh reAction RagEPASAnEA I IIdE ‘?im BuWRB Y8 n CH3CN (2 nL) was

25 | i d |
our | (¥Rt ly BT /A0 N6 LEEId Lhmit FRBTEN TS %nofvacuo e
gmtzh)’ﬂne{hﬂfi g?ndxg Zrﬁl)hmidazplylrI-Gl]p)ﬂrﬂﬂygﬂj-pyrdam-Z—Nyl} amine. R o M.
a] pyridi n- - 2- m
2. 46 %ﬁ%uﬁp 490 5@11@55 a8 s, 3}’5:%5?3‘4‘({5@ 63%46, ﬁé}m ﬁ( 8%4%%(
1H J = 6.8, 6.8 Hz), 7.32 (4, 1H, J = 7.3 Hz), 7.52 (dd, 1H, J = 8.0, 8.0 Hz), 7.79 (m,
2H), 7.85 (d, 1H, J = 7.8, 7.8 Hz), 8.33 (d, 1H, J = 5.4, 5.4 Hz), 9.39 (4, 1H, J = 7.2
Hz): MS (ESP+) 3312 (M+1).

"‘II‘—I
g\lll
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Example 23
(3-Imidazol-1-yl-propyl)-{4-12-(6-methyl-pyridin-2-yl}-imidazo[1,2-a] pyridin-3-
yll-pyrimidin-2-yl}-amine I\«)

In a sealed tube, a solution 3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-
20  pyridin-2-yl)-imidazo{1,2-a]pyridine (0.273 mmol; see Example 2 for its preparation)

and imidazol-1-yl-propylamine (0.905 mmol) in CHaCN (4 mL) was warmed at reflux
overnight. The reaction was concentrated i vacuo and purified via preparatory
HPLC (5 = 50% CH;CN/H;O with 0.1% TFA) to yield 8 mg of (3-imidazol-1-yl-
propyD-{4-[2-(6-methyl-pyridin-2-yl}-imidazo[1,2-a]pyridin-3-yl}-pyrimidin-2-y1 }-

25  amine as the TFA salt. 'H NMR (de-DMSO, 400 MHz): 2.12 (p, 2H, J = 6.8 Hz),
2.45 (s, 3H), 3.37 (m, 2H), 4.23 (t, 2H, J = 7.1 Hz), 6,70 (bs, 1H), 7.11 (dd, 1H, /=
6.9,6.9Hz), 7.31 (d, 1H, J = 7.6), 7.34 (bs, 1H), 7.50 (m, 2H), 7.57 (bs, 1H), 7.78 (m,
2H), 7.85 (dd, 1H, J = 8.0, 8.0 Hz), 8.26 (d, 1H, 5.3 Hz), 8.46 (bs, 1H), 9.38 (bs, 1H);
MS (ESP+) 411.2 (M+1).

30
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7.12 (dd, Ili, J =6.7, 6.7 H), 7.28 (m 113), 7.32 (d, 1H J = 7.8 Hz),
7.51 (m 1H, 30 7.78 (m 2H), 7.85 (dd, IH J =7.6, 7.6 Hz), 8.25 (d, IH,
J =50 Hz), 9.49 (d, 1H J =7.0Hz); MS(ESP+)317.2(M1l). 47 ~~ MAR 2001 WO
20041021989 Exanple 22 Dinmethyl-{4-[2-(6-niethyl-pyridin-2-yl)-imdazo
[1,2-a]pyridin-3-yl]-pyrimdin-2- yl}-amine 5 In a sealed tube, a. solution
of 3-(2-nethanesul fonyl -pyrimdin-4-yl)-2-(6-

met hyl - pyridin-2-yl)-i mdazo@Z a] pyridine (0.136 nmol ; i) Exam@lr@RZZﬁf”or
its preparat vagoegigshogs O M di‘met hyl amine/ T HF (1 mmol) " CH3CN (2 nl) was
warmed at reflux overnight. The reacti on was concentrat ed I n vacuo and
purified via preparatory HPLC (5 -- 50% CHaCN H20to yield 17 ng of dineth 1
4- 2 6 10

met hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-pyrimdin-2-yl)-am ne.
1IHNVR (d6- DVBQ, 400 M—lz) 2.46 (s, 3H), 3.24 (s, 6H, 6.70 (d, IHJ=5.0
Hz) , 714(dd&&EP_‘a_.68 6.8 Hz), 7.32 (d, 1H, J = 7.3 Hz), 7.52 (dd,

) - 5a SRl -ifigbthy Mbvom byl bilidiE P (G
Exanpl e 23 (3- Iymndaapbhbnml-propyl) {4-[2-(6-methyl -pyridin-2-yl)-imdazo

[1,2-a]pyridin-3- yl]-pyrimdin-2-yl}-amine j 1In a sealed tube, a solution
3- (2- nmet hanesul fonyl - pyri m di n-4-yl)-2-(6-methyl 20

o eparat i on) and | 4 hagar 4By 4 B of S DG 0 S e R R Srltebdd

was war med at (@MmmmomymramhgmousHhﬁamee(aqhmmzamﬁns@rfeenhba:t exl(3-n vacua and
purified via preparatory ~HPLC -a 50% Cl- CNH20 with 0,.1% TFA) to yield

8 mg of (3-im Ythanesulfpnyl-pyam 1)1 eyl [Zz(ﬁ(reethﬁlrnmdlpﬁrmlmctazgil)z-a o[
(do- VB 00 N3 ! Pttt el Eaigte 4 bortys BBt SRl fed tlp Bbiog B
4.23 (t, 2H, JInfxthrelwidllovwsdd stiPsor 21ddys at’30L9C ( Wde mlikbure was concentrated in
10 vacwo and purified via preparatory HPLC (5 < 50% CH3;CN/H;O with 0.1% TFA) to
yield 12 mg of 3-{4-[2-(6-methyl-pyridin-2-yl}-imidazo[1,2-a]pyridin-3-yl]-
pyrimidin-2-ylamino }-phenol as the TFA salt. 'H NMR (ds-DMSO, 400 MEz):
2.55 (s, 3H), 6.70 (m, 2FL), 7.02 (dd, 1H, J= 7.1, 7.1 Hz Hz), 7.28 (m, 1H), 7.40 (4,
1H, /=53 Hz), 7.44 (d, 14, J= 7.3 Hz), 7.58 (44, 1H, J = 7.6, 7.6 Hz), 7.83 (m, 2F),
15 7.95(dd, 1H, J = 7.3, 7.3 Hz), 8.62(d, 1H, J = 5.0 Hz), 9.13 (d, 1H, J = 6.5 Hz); MS
(ESP+) 395.2 (M+1). |

Example 25
) {4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-y1}-
20 {1,3,4jthiadiazol-2-yl-amine

In a sealed tube, a slurry of solid KHMDS (0.501 mmol) and [1,3,4]thiadiazol-

2-ylamine (0.454 mmol) in anhydrous dioxane (2 ml.} was stirred for 1 hour. 3-(2-
Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl}-imidazo{1,2-a]pyridine
(0.137 mmol; see Example 2 for its preparation) was added to the reaction and the

25 mixture was ailowed to stir for 2 days at 80 °C. The mixture was concentrated in
vacuo and purified via preparatory HPLC (5 - 50% CH;CN/Hz0 with 0.1% TFA) to
yield 23 mg of {4-[2-(6-methyl-pyridin-2-yi)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-
2-y1}-[1,3,4]thiadiazol-2-yl-amine as the TFA salt. 'HNMR (ds-DMSO, 400 MHz):
2.51 (s, 3H), 7.17 (m, 2H), 7.37 (d, 1H, 7.4 Hz), 7.60 (dd, 1H, J = 7.5, 7.5 Hz), 7.86

30 (m, 3H), 8.61 (d, 1H, J =53 Hz), 9.07 (s, 1H), 9.59 (bs, 1H); MS (ESP+) 387.1
(M+1).

Fr.l



.
Hz), 7.31 (d, 1H, J= 7.6), 7.34 (bs, IH), 7.50 (m 2_1‘77'?11), 7. S,

6.9, 6.9
1H), 7.78 (m 2H), 7.85 (dd, IN, J = 8.0, 8.0 Hz), 8.26 (d, IH 5.3 Hz),
8.46 (bs, 1H), 9.38 (bs, IH: M (ESP+) 411.2 (M1). 30 46 6 MAR 2007 WO

20041021989 Exanple 24 3-(4-[2-(6-Methyl-pyridin-2-yl)-imdazo &ﬂ .
pyridin-3-yl]-pyrimdin-2- ylamno)-phenol 5 In a sealed t (hMAR U%I urry of
solid KHN\WS (0.501 ppl ) and 3-am nophenol (0. 45_ nmol ) i n anhydrous

di oxane (2 nL) was &vrred for | hour. 3- (2-
Met hBEe2AOHPOIPBP - pyri mi di n- 4-yl ) - 2- (6- net hyI pyrr “di n- 2-ytr-i m dazo[
1,2-a]pyridine (0.137 mol; see Exanple 2 for its preparation) was added to
the reaction and the mxture was allowed to stir for 2 days at 80 C. The

m xture was concentrated in 10 vacuo and purified via preparatory HPLC (5 3
50% CH3CN H20 with 0.1% TFA) to vyield 12 ng of
3-(4-[2-(6-nethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-yl]-

pyri m di n-2-yl am no) - phenol as the TFA salt. '"H NVR (d6-DMSO, 400 MHz): 2,55
(s, 3E3:)1m ze(m 2H) 702(dd 1H J—7 1 7.1 Hz Hz), 7,28 (m IH, 7.40
(d, (d 7.58 (dd, IH J =7.6, 7.
Hz) 7(5855-%66-%1’1—11&@!?1 %’rsl)(laudambl-ajpzrlf}"%?’—fﬂ m'lrlw) ding-> (d, 113 J

(54?[ 2y@l%%ﬁﬁ'gﬂ}??m#'f-%%ﬂgtqlﬁfﬁl,g%t[e !E?‘D;% pi?iSdian :I\S/Ij-;l)] ) E;?m gi ﬁ_52- vi}-

20 [1, 3,4]thiadiazol -2-yl-amine In a sealed tube, a slurry of solid KHVDS

(05 501 ol adedled fubz, é]sblhhaﬁi bﬁZQR m&haﬂe&ﬂfm@l@@né&dﬁnmmﬂ)-)z {éa anhydr ous
di oxane (2 m.) was stirred f anesul o

nyl - pyethiloyrdin-gry- Enrdezwtw]pywm (QI 295 EUWI) Sqerﬁ’iilﬁﬂ&? 2 forits] pyri di ne

(0.137 r ti on) the reaction
and tﬁrerigg% ’°“f< udr g§ \%ggh(glp %m\f@dc a#%ﬁgl? ﬁgﬂfat %ﬁ Hé]%g es%?gjt'gggﬁ%oﬁ e m xt uyeywas
conceatgtaiigtiei(® mMawmambdaaxrreﬂmedvetn@hp rﬁiweatthrnywtﬂcﬁcéxﬁm%ecsﬁ% H20
wi th 0-1% TEA) to yield 23

{4, [ 29 g prepetayoy HIh @43 o £0% GHpSNERON A 15 FAN g n-
10 vyield 65 mg of (5-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-

I o

pyrimidin—lz-ylamino}—pentyl)—carbamic acid tert-butyl ester as the TFA salt. 'H
NMR (ds-DMSO, 400 MHz): 1.36 (5, 9H), 1.40 (m, 2H), 1.62 (m, 2H)}, 2.58 (s, 3H),
2.96 (m, 2H), 3.37 (m, 2H), 6.78 (bs, 11), 6.82 (bs, 1H), 7.30 (dd, 1H,J=5.0, 5.0
Hz), 7.49 (d, 1H, J = 7.5 Hz), 7.70 (dd, 1H,J = 8.1, 8.1 Hz), 7.81 (d, 1E J = 7.5 Hz),

15 7.90(d, 1H, J=8.1Hz), 7.95 (dd, 1H, J = 7.5, 7.5 Hz), 8.30 (4, 1H, /= 5.0 Hz), MS
(ESP+) 488.2 (M+1).

Example 27 .
[3-(4-Methyl-piperazin-1-yl)-propylj-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2- L)
20  alpyridin-3-yI}-pyrimidin-2-yl}-amine

In a sealed tube, a solution of 3-(2-methanesulfony!-pyrimidin-4-y})-2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine (0.205 mmol; see Example 2 for its
preparation) and 3-(4-methyl-piperazin-1-yl)-propylamine (0.680 mmol) in
acetonitrile (2 mL) was warmed to reflux overnight. The mixture was concentrated i

25  vacue and purified on the preparatory HPLC (5 - 50% CH;CN/H;0) to yield 20 mg
of [3-(4-methyl-piperazin-1-yf)-propy!]-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1 2-
alpyridin-3-yl}-pyrimidin-2-yl}-amine. "H NMR (de-DMSO, 400 MHz): 1.78 (m,
2H), 2.28 (s, 3H), 2.46 (5, 3H), 3.38 (m, 2H), 6.65 (bs, 1H), 7.11 (ddd, 1H, J = 1.0,
7.0,7.0Hz), 7.32 (d, 1H, J = 7.3 Hz), 7.40 (5, 1H), 7.51 (m, 1H, J = 7.8 Hz), 7.78 (m,

RO



2-yl}-[1,3,4] thi adi azol -2-yl -am ne as-the TFA salt. 'H NVR (d6- DMSO, 400
MHz): 2.51 (s, 3H), 7.17 (m 2H), 7.37 (d, 1H 7,4 Hz), 7.60 (dd, 1H, J =
7.5, 7.5 Hz), 7.86 30 (in, 3H), 8.61 (d, 113, J= 5.3 Hz), 9.07 (s, 1H), 9,59
(bs, 111); M5 (ESP+) 387.1 (Mtl). 5 MAR 2007 an WD 20041021989 ExaRpllel 26
(5-{4-[2-(6-Methyl-pyridin-2-yl)-imdazo[l,2-a] pyridin-3-yl]-pyrimdin-2-

yl am no}-pentyl)-carbamc acigytert-butyl ester 5 In a sealed tube, a

sol ution of 3-(2-methanesul f&W!-pyrimdin-4-yl)-2-(6- &&

met hyl - pyri di fW@29d4j02i989dazo[ 1, 2- a] pyri dine (0.205 nmol; see Exanple 2 for
its preparation) and (5-am no-pentyl)-carbamc acid tert-butyl ester (0.677
nmml) in acetonitrile- (2 nmL) was warnmed at reflux overnight. The reaction
was concentrated in vacuo and purified via preparatory HPLC (5 - 50%
CH3CNIH2O with 0.1% TFA) to 10 yield 65 ng of

(5-{4-[2- (6- nethy [ Yh) PyL 5 .

pyr| m di n- 2-yl zgr;}‘lﬁnnég-ggeﬂtlgi%cgg gg r(::té);gl[zg (tae?%ﬂbu!tssjl Hé)g?ﬁﬂcgg, ItI_IQél\/ﬁEA salt.
'H NWVR (d6- DVEESPADBIIMHAYIH+1L. 36 (s, 9H), 1,40 (m 2H), 1.62 (m 2H), 2.58
(s, 3H, 2.96 (m 2H), 3.37 (m 2H), 6.78 (bs, 1H), 6.82 (bs, 113.), 7.30

(dd, 1H J = 5.0, 5.0 Hz), 749 (d, 11-L J = 7.5 Hz), 7,70 (dd, IH, J =
8.1, S. | Hz) w9 ||| J =7.5H), 15 7.90 (d, 1H J =8.1 Hz), 7.95
(dd, 1H, J :7. 8.30 (d, 1H J = 5.0 Hz); MS (ESP+) 488.2 (Ml).

Exanpl e 27 5 Cyclopropyl—{4 [2-(6-methyl-pyndm-z-yl)-lmldazo[1 ,2~a]pyridin-3-yl}-
[ 3- (4- Met hyl - pi per az| n- i/ propyl]-(4-[2-(6-methyl-pyridin-2-yl)-imdazo[1l
,2- { 20 a] pymvaimydy- 913]‘ BWFPn din-2-yl}-amine In a sealed tube, a solution

of 3-(2-net hanesul f I ed € - _
met hyl( pyridin-2-yl ?ﬁl%‘rsne g% éec"?ggllrl %)%I%—((gq?gchzérggm%l pygéneld P[qglze(GZ for

its preparati omethydpyridin-2- yi)ahimydhzq[l ;ﬁez]gguldlné.((ymimmﬂ;;deaﬁxnmp(eoz fit@tsnmol )

in acetonitrile quxoernl The mixture was

concentrated i ﬁrﬁm%‘lﬁ?ﬁf PPY 44 HBmB ehET ‘PIHWS EE’E@’ ) (Hps Jvastrsg to

CH3CNI H20) 440 o]

[3- ( 4- met hyt - pi pfglrxg%"f%gmgﬂt fr?%%nc’)’ét;‘fﬁ was,equgenigated myapuo and purtfisf Vity i i dazop 1

,2- i alpyri dipmpafaydn}r-}ﬂ}/ILCnde%ri{l% CHL,CH (e with b, IMYEFAGGo PMED40 4Q0ofVHZ ) :

1.78 (m cyclopropyl-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-
y1}-amine as the TFA salt. "HNMR (ds-DMSO, 400 MHz): 0.66 (m, 2H), 0.84 (m,
2H), 2.58 (s, 3H), 2.82 (m, 1H), 6.82 (d, 2H, J=5.5Hz), 7.30(dd, 1H,J = 7.5, 7.5

15 Hz),7.48(d, 1H,J=7.9Hz), 7.70 (dd, 1H,J=8.1, 8.1 Hz), 7.83 (d, 1H, J = 7.5 Hz),
7.89 (d, 1H, 9.3 Hz), 7.98 (dd, 1H, /= 8.0, 8.0 Hz), 8.30 (d, 1H, J = 5.6 Hz), 9.74 (bs,

1H); MS (ESP+) 343.3 (M+1).

Example 29
20  2-(6-Methyl-pyridin-2-yl)-3-(Z-pyrrolidin-1-yl-pyrimidin-4-yl)-imidazo{1,2-
a]pyridine
In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-y1)-2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-a}pyridine (0.205 mmol; see Example 2 for its
preparation) and pyrrolidine (1.20 mmol) in acetonitrile (2 mL) was warmed to reflux
25  overnight. The mixture was concentrated in vacuo and purified via preparatory HPLC
(5 = 80% CH3CN/H20 with 0.1% TFA) to yield 40 mg 2-(6-methyl-pyridin-2-yi)-3-
(2-pyrrolidin-1-yl-pyrimidin-4-yl)-imidazo[1,2-a]pyridine as the TFA salt. "H NMR
(ds-DMSQ, 400 MHz): 2.00 (bm, 4H), 2.54 (s, 3H), 3.60 (bm, 4H), 6.71 (bs, 1H),
7.26 (m, 1H), 7.44 (d, 1H, 7.3 Hz), 7.68 (bm, 1K), 7.77 (d, 1H, J = 7.9 Hz), 7.86 (d,
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211), 2.28 (s, 311), 2.46 (s, 311), 3.38 (m 21-1), 6.65 (bs, IH, 7.11
(ddd, IH, J =1.0, 7.0, 7.0 Hz), 7.32 (d, IH J =7.3 Hz), 7.40 (s, 1H),
7.51 (m 1H J =7.8 Hz), 7.78 (m so MAR PQOL WD 2004/021989 2H), 7.85
(dd, 1H, J = 7.8, 7.8 Hz), 8.24 (d, 1H, J= 5.5 Hz), 9,45 (bs, Ili);

(ESP+) 443.4 (Mrl). Exanple 28 5 B MAR 2007

Cycl opropyl -{4-[2- (g=fret hyl - pyri din-2-yl)-imdaggl 1, 2-a] pyridin-3-yl]- py ri
m din-2-yl) -am TF=® In a seal ed tube, a sol u¥Fon of

3- ( 2WRer0BHPTIS8A f onyl - pyri m din-4-yl)-2-(6- |

met hyl - pyridin-2-yl)-imdazo[l, 2-aj pyridine (0.205 mml; see Exanple 2 for
its preparation) and cyclopropylamne (14.4 nmol) in acetonitrile (2 nm)
was warmed to 10 reflux overnight. The m xture was concentrated in vacuo and
purified via preparatory HPLC (5 4 50% CH3CN HRO with 0.1% TFA) to yield 40
ng of 2 t Ay L erpy Li i 7As)

1,2-a }’;‘?}Tﬂd?%@ﬁy ?ggb&' I}ﬁﬁ:&nn.%zﬂa HH}yan?%EIZZSW%thd I'Pl-ggrsalﬁtl 1}—I’ NVR ( d6- DVSO,
4001VME (ESBHAB 7(4ME2H) , 0.84 (m 21-1), 2.58 (s, 3H), 2.82 (m 1H), 6.82
(d, 2H, J=5.5 Hz), 7.30 (dd, 1H, J = 7.5, 7.5 15 Hz), 7.48 (d, 1H, J = 7.9
Hz), 7.70 (dd, 1H, J = 8.1, 8.1 Hz), 7.83 (d, 111, J =7.5 Hz), 7.89 (d, 1

H 9. 98 (dd, 1H, J = 8.0, 8.0 Hz), 8.30 (d, 1H, J =5.6 Hz), 9.74
(bs, —fﬁjy"—é& (ESP+) 343.3 (Mrl). ) Exanple 29 20

2-4 6- NEGYletlpipysidin-2-3)-B-(3-fiperigin- Diyl-pyyriniidid-4p¥)-imiddzof142-y | ) - i mi dazof 1, 2-
ajpyridine In a sealed tube, a solution of

3- ( 2- pliHasul f onyl - pyri i di n- 4-yl ) - 2- (6-
met hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyridine (0.205 nmmol; see Exanple 2 for

Its prepalﬂ%lsgﬂg g?ﬁ’cﬁﬁ@iﬂ&’ﬁ?%ﬂlﬁe@&m&ﬂ 1! %8&0«5‘2 3kg. (2 nb) was

warned to re o’vernl he m xture ncentr I n vacuq/ d

puri fnmﬂxyhmnﬁn&b@nl)aﬁmdyzdfPE@]pfrﬁhﬁe G020 nBaD, HE(Exdrhle Q. ﬁb%tIFA) to yield 40
ng 2-(6- math

(2- pyPF‘%PIaFEmOﬁ Jﬂiﬁpmﬁrﬂ}mﬁb%mw jn 3csfapitsily @ Bl sy ragmsd tagelte TFA salt.
%td:mfﬁéﬁ%m e it 08rdMF%d coredPatk PR vl am?pg’r‘ilﬁécfwa?ﬂf%parg’tngpl-]@i@ 4H), 6.71

(5 > 80% CH;CN/H,0 with 0.1% TFA) to yield 24 mg of 2-(6-methyl-pyridin-2-yl)-
3-(2-piperidin-1-yl-pyrimidin-4-yl)-imidazo[ 1,2-a]pyridine as the TFA salt. 'H NMR
(de-DMSO0, 400 MHz): 1.59 (m, 4H), 1.67 (m, 2H), 2.55 (s, 3H), 3.81 (m, 4H), 6.74
(d, 1H, J = 5.0 Hz), 7.24 (ddd, 1H, J = 0.8, 7.7, 7.7 Hz), 7.43 (d, 1H, 7.6 Hiz), 7.63 (m,

15 1H), 7.77 (4, 1H, J= 7.7 Hz), 7.84 (d, 1H, J = 9.2 Hz), 7.92 (t, 1H, J = 7.9 Hz), 8.37
(d, 1H, J = 52 Hz), 9.18 (d, 1H, J = 7.1 Hz); MS (ESP+) 371.4 (M:+1).

)
Example 31 o
(2-Methoxy-ethyl)-{4-[2-(6-methyl-pyridin-2-yl}-imidazo[1,2-a]pyridin-3-y1]-

20  pyrimidin-2-yl}-amine

In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-y1)-2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine (0.205 mmol; see Example 2 for its |
preparation) and 2-methoxy-ethylamine (1.16 mmol) in acetonitrile (2 mL) was i
warmed to reflux overnight. The mixture was concentrated i vacuo and purified via

25  preparatory HPLC (5 = 80% CHy;CN/H;O with 0.1% TFA) to yield 42 mg of(2-
methoxy-ethyl)-{4-[2-(6-methyl-pyridin-2-y1)-imidazo{ 1 ,2-a]pyridin-3-yl}-pyrimidin-
2-yt}-amine as the TFA salt. 'H NMR (ds-DMSO, 400 MHz): 2.58 (s, 3H), 3.34 (s,
3H), 3.57 (bm, 4H), 6.77 (bs, 1H), 7.28 (dd, 1H,J=7.1, 7.1 Hz), 749 (d, 1H, J = §
Hz),7.78 (dd, 1H,J=8.7,8.7Hz), 7.82 (d, 1H, /= 7.7 Hz), 7.89 (d, 1H, J = 9.3 Hz),
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7.26 (m +11), 7.44 (d, lid, 7.3 Hz), -7.68 (bm 111), 7.77 (d, 1H, J =7.9
Hz), 7.86 (d, 51 6 MAO 2007 WD 2004/021989 1H, J = 8.9 Hz), 7.95 (tE”WWMfJ
8.33 (d, IH J =5.4 Hz), 9.46 (d, IH J =6.1 Hz) ; M (ESP+) 357. %l\/Hrl :
Exanple 30 5 _
2-(6-Met hyl -pyridin-2-yl)-3-(2-piperidin-1-yl-pyrimdin-4-yl)-imdazo[1, 2-
a]pyrldlnelnasealedtube =SS0l ution of ﬂ%

3- (2- et hanesuy| f on rimdi'i4-yl)-2-(6- =

met hyl - pyri di n° 973‘}@/ 2? Pdazo[ 1, 2-a] pyridine ( 0.205 nmol; see Exanple 2 for
its ("J preparation) and piperidine (1.01 mol) in acetonitrile (2 nm) was
warnmed to reflux 10 overnight. The m xture was concentrated in vacua and
purified via preparatory HPLC (5 -) 80% CH3CNNH20 with 0.1% TFA) to yield
24 mg of 2-(6-nmethyl-'"pyridin-2-yl)-

3- (2-pi peri di n-AeyddyY .m=dm 8 ¥ 2538

1H NVR (d6- DVSO, glddg)%—h 74 (%ﬂ?rr)g%%l%7 m]}% 9%2&5??
(m 4H), 6.74 3(6d4(MH)J-50Hz) 7.24 (ddd, 1H J = 0.8,
7.43 (d, 1.H, 7.6 Hz), 7.63 (m 15 1H), 7.77 (d, IH, J:77Hz
1H J =9.2 Hz), 7.92 (t, IH J =7.9 H), 8.37 (d, IH J = 5.
(d, ITH J = 7,@%'1&3@ (ESP+) 371.4 (M+l). Exanple 31

(2- Met hoxy- et hy -(6-nmethyl -pyridin-2-yl)-imdazo [1, 2-a]
pyridin-3-yB] - 32[2 plyMeﬂﬂfmp@'ayin}1-aljl-pﬁerlmrdla—tbyzlaﬂetﬁ-nuﬂqu—mrmhhm-yk)-n of

3-(2- rrethanesulfo n-4-y1)-2-(6-
met hyl - pyri di n-! If%%@%‘?f ©2-a] pyridine (0.205 nmml; see Exanple 2 for
its preparatlon) and 2-nmet hoxy-ethylarnine (1.16 nmol) in acetonitrile (2

m.) was -warmed t0 rahlsexe@ubend Whition OE3- m%remaaewﬁmgpﬁﬁerﬂtd"@meﬂyz guacuo
and purified via 25 preparatory HPLC (5 4 80% CH3CNH20"with O TFA) to

yield 42 ng of (methyimmlxwedhwﬁ“{om Ra]pwidine (205mmiadi sse Exgzrnpia Afetdro] 1,

2o DI 9 2 Y R e S50 b e [ M 15 020

( d‘; le;_l ; 1327(\%&111%51'_' td réﬂi.\)c,ova ﬁt) (The rhii’turé Wals %on&éiﬁratezl rﬁ%ar§rﬂﬂand triffedvi8- 7
preparatory HPLC (5 2> 80% CHgCN 20 with 0 1% TFA) to yield 19 mg of 3-[2-(4-
methyl-piperazin-1-yl)-pyrimidin-4-yl}-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-
alpyridine as the TFA salt. "H NMR (dg-DMSO, 400 MHz); 2.45 (s, 3H), 2.89 (s,
3H), 3.13 (m, 2H), 3.33 (m, 2H), 3.57 (m, 2H), 4.74 (m,2H), 6.94 (d, 1H, J = 5.1 Hz),

15 7.15(dd, 1H,J=7.0,7.0Hz), 7.35(d, IH, J= 7.9 Hz), 7.57 (dd, 1H, J = 7.7, 7.7 Hz),

7.80(d, 1H,/=82Hz), 7.85(d, 1H, /J=9.6Hz), 7.89 (dd, 1H, /= 7.9, 7.9 Hz), 8.46

(d, 1H, J = 5.5 Hz), 9.16 (d, 1H, J = 7.0 Hz), 9.93 (bs, 1H); MS (ESP+) 386.4 (M+1).

j 7 84 (d
2 Hz), 9.18

: ) Example 33
3-[2-(2-Methyl-aziridin-1-yl}-pyrimidin-4-ylI]-2-(6-methyl-pyridin-2-yl)-
20  imidazo[l,2-a]pyridine

In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine (0.137 mmol; see Example 2 for its
preparation) and 2-methyl-aziridine (0.849 mmol) in acetonitrile (2 mL) was warmed
to reflux overnight. The mixture was concentrated i vacuo and purified via

25  preparatory HPLC (5 > 50% CH3CN/H,O with 0.1% TFA) to yield 11 mg of 3-[2-(2-
methyl-aziridin-1-yl)-pyrimidin-4-yl}-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-
a]pyridine as the TFA salt. "H NMR (ds-DMSO, 400 MHz): 1.16 (d, 3H, J = 5.8 Hz),
2.56 (s, 3H), 3.36 (m, 2H), 3.90 (im, 1H), 6.75 (m, 1H), 7.16 (m, 1H), 7.45 (m, 1H),
7.72 (m, 2H), 7.91 (m, 1H), 8.20 (m, 1H), 9.54 (m, 1H); MS (ESP+) 343.2 (M+1).
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“—*

fi MA3 2P77 WD 2604/021989 7.99 (dd, ig J=7,8, 7.8 Hz), 8.31 (d, LH J =

5.5 Hz), 9.50 (bs, 1H); Ms (ESP+) 361.4 (M+l). Exanple 32 5

3-[2-(4-Met hyl - pi perazin-1-yl)-pyrimdin-4-yl]-2-(6-nethyl-pyridin-2-yl).-

i mdazo[ 1, 2-a]pyridine In a sealed tube, a solution of

3- (2- et hanesul fonyl - pyri ni di n-4-yl)-2-(6- . B MAR 2007

met hyl - pyri di n- 2- yl |mdazo[1 2-a] pyridine (0@5 nmol ; see Exanple 2 for

|tsw\§re@@rat|on) afid 1- et hyl - pi perazi ne (0.900"mmol) in acetonitrile (2
N#Pned to reflux ovenight. The nixture was concentrated in vacuo

and purified via preparatory HPLC (5 3 80% CH3CN HRO with 0.1% TFA) to

yield 19 ng of 3-[2-(4-

met hyl - pi perazin-1-yl)-pyrimdin-4-yl]-2-(6-nn.ethyl-pyridin-2-yl)-imdazo[1l

,2- alpyridine as the TFA salt. 1H NWR (d6-DVvSO, 400 MHz): 2.45 (s, 311),

2,89 (s, 3H), 3.13 (n, 2H), 3.33 (m 2H), 3.57 (m 21-1), 4.74 (m2H), 6.94

(d, 1H, J= 5.1 Hz), 15715(dd 1H J =7.0, 7.0 Hz), 7.35 (d, IH Jr 7.9

Hz), Fagwipledd, 1H, J = .7 Hz), 7.80 (d, 1H, J = 8.2 Hz), 7.85 (d, 1H,

z’d‘ 112 g Mol - Sb-rm@miazﬂl?yﬁé ralpt g Rplomt 2 r), 8 1o

t ided di n-1-yl)-pyrimdin-4-ylj-2- (6 rrethyl pyridin-2-yl)- 20
| m dz#z‘g.f%@ ‘Jﬂgi) :f/nrﬁl C?I ne In a sealed tube, a solutio
35( 2- net halnassdatedriybe, mshimy df selid-KITMDS ((%5 0l mmol) and 2H—pyrazol—3 -

ts bl Q4 hahn SR R R8s ettt 285, SRRT P
niL) wes %ﬂy1-%%1ﬁﬁﬁlll-lﬂixyIP!QG%&B?l—p%}Mﬂ@—WUﬂh&iM@[S Zgpeddineat ed i n vacuo

and pur| led via preparatory HPLCS 50% CH3CN H20 W|th 0.1 %'IP:%) to
yi el d01137 muobfse@ Example-2 for its preparation) was added to the reaction and the

T“zhyr'a Sgreruniionestith shfon Adat of 8, G e RN SRR EpeN 2 (4 7505, 5
1|3) %yk%pltlﬁﬁzco%%eﬁﬁate&;mvaﬁo%ﬁcll_&)mnﬁgd‘l)na ﬁe;%fﬁ)fo@ IéIPTZI% (g@ﬁf:/é m 91?)4 ( r7n 1?1 g )m
M5 ( ESR4GNALD Hith\: 1% TER) © Wk 22067 of {4-[2-(6-methyl-pyridin-2-yl)-
imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-y}}-(2H-pyrazol-3-yl)-amine as the TFA salt.
'H NMR (d-DMSO, 400 MHz): 2.47 (s, 3H), 5.4 (d, 1H, J = 2.7 Hz), 7.22 (dd, 1K,
J = 17.0,7.0 Hz), 7.39 (m, 1H), 7.61 (dd, 1H, J = 84, 8.4 Hz), 7.90 (m, 3H), 8.36 (d,
15  1H, J=2.2Hz), 8.64 (d, 1H, /= 4.9 Hz), 9.56 (d, 1H, J = 7.5 Hz); MS (ESP+) 369.2

V1),

Exampie 35 ( )
2-(6-Methyl-pyridin-2-yl)-3-[2-(1H-tetrazol-5-yl)-pyrimidin-4-yl]-imidazo[1,2~ h
20 alpyridine
A solution of 3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-
y1)-imidazof1,2-a]pyridine (0.200 mmol; see Ex. 2 for its preparation) and sodium
cyanide (0.671 mol) in anhydrous DMF (2 mL) was warmed to 100°C in a sealed tube
for 4.5 h. After cooling to RT, the solution was filtered through a Celite pad and
25  concentrated in vacuo to give a dark solid. The solid was slurried in DMSO/water,
cooled to 0°C, filtered, washed with cold water and air dried to give 0.0274 g of a tan
solid identified as 4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a}pyridin-3-yi]-
pyrimidine-2-carbonitrile. MS (ESP+) 313.20 (M+1).

In a sealed tube, 4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a)pyridin-3-y1]-
30  pyrimidine-2-carbonitrile {0.240 mmol), NaNs5 (1.72 mmol), and NH(CI (1.27 mmol)
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EEE———— -
WO 2004/ 021989 Exanple 34 {4-12-(6-Methyl-pyrid In- 5-y| Y-i mid azo 11, 2- a]
pyrid i n-3-yl] -pyrim din-2-yl}-(2H pyrazol-3-yl)-amne 5 In a sealed
tube, .a slurry of solid KH v1DS (0.501 nmol) and 2H pyrazol -3- ylam ne
(0.454 mmol) in anhydrous dioxane (2 nL) was stirred for 1 hour. 3- (2-
Met hanesul fonyl - pyri m di n-4-yl)-2-(6-nethyl-pyri din-2-yl)-imdazo |
1,2-a]lpyridine (0.137 mmol; gge Exanple 2 for its preparation) was adda 28y
the reaction and the nixture=was allowed to stir for 2 d&gs at 80 C. The
m xture was pa®¥euoybriozsgh a 10 silica plug, concentrated in vacuo and
purified via preparatory HPLC (5 4 80% CH3CN H2O wth 0.1% TPA) to yield 21
mg of (4-[2-(6-nethyl-pyridin-2-yl)-
i mdazo[1, 2-a] pyridin-3-yl]-pyrimdin-2-yl}-(2H pyrazol -3-yl)-am ne as the
TFA salt. 'H NVR (d6-DVMSO, 400 MHz): 2.47 (s, 3H), 5.94 (d, 1H, J =

Hz), 7.22 (dd, F= 0

6 4 1) 7,00 (Weredied satally RV {3} T Sty it 8 ) C’svgr -
Hz), 9.56 (d, 1#ysJ The Teduotibli Wias WondehGRtel iB68c1D an(dM‘ui:iﬁedEM@ﬁi& @ra&ﬁy {rPLC

2- (6- Met hyl - pyri din- 2&% )-3-.12- ﬁll—i-tetrazol 5-yl) f/ 9/2]-|mdaza
(1,2 20 a] pyri diGiECA D@ra@gnﬁ} o yield 50 mg of 2-(6—methy pyndm-2-yl) [2-(1H-tetrazol-

3- (2 nmet hanesul yi

yl)-im dazo[ 1, 2§ gﬁy rl Ch 3@ l?és&rﬁiv? a(]gseﬂeg? %%qbﬁﬁerBM] hA)S (zind
sodi um cyarg de31&p7627zl(dfrulf1 Jﬁianbmq@us 3% (ZH)rrLS"fmszmrmdgd; QH1PeCsIM a
seal ed tube for 4. . After coolin the solution was 1iltered

t hrough a Cel i tféz)pac?Ia(ﬁéziﬁ %aﬁé‘érﬂtﬂaaﬁeé GITIZ)JQ@J({dI Hgi 7e74 Ban MSGESR) The
solid was slurgéﬁd h?f- O water, cooled to O0C, filtered, washed with cold
wat er and air driedvto-‘give 0.0274 g of atan solid identified as
4-[2-(6-nethyl -pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-

pyrim di ne-2-carbonitrile. M5 (ESP+) 313.20 (Mtl). In a seal ed tube,
4-12-(6-net hyl -pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-yl]-

pyri m di ne-2-carbonifrj I e (0.240 mml), NaN3 (I.72 nmol ), and NH4C (1.27
mmol ) 54 MAR 004/ 021989

10 3-(2-Azetidin-1-yl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-

ajpyridine
In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-y1)-2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine (0.147 mmol; see Example 2 for its
preparation) and azeridine (0.297 mmo}) in CH;CN (2 mL) was allowed to stir at
15 reflux overnight. The reaction was concentrated i vacuo and purified via preparatory
HPLC (5 = 90% CH3;CN/H;0 with 0.1% TFA) to yield 18 mg of 3-(2-azetidin-1-yl-
_ pyrimidin-4-y1)-2-(6-methyl-pyridin-2-y)-imidazo[ 1,2-a]pyridine as the TFA sak. 'H
) NMR (ds-DMSO, 400 MEz): 2.43 (quint, 2H, J = 7.2 Hz), 2.54 (s, 1H), 4.20 (t, 4TL, J
=7.5Hz), 6.81(d, 1H, J=53Hz), 7.25 (dd, 2H, J = 6.9, 6.9 Hz), 744 (d, 1H, J =
20 79Hz),7.65(dd, 1H,J=74,84Hz),7.80(d, IH,J=77Hz),7.86(d, IH,./=9.0
Hz), 795 (dd, 1H, J=7.7, 79 Hz), 8.35 (d, 1H, /=52 Hz), 941 (d, 1}, / = 8.9 Hz);
MS (ESP+) 343.2 (M+1).

Example 37
25  Cyclopentyl-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a)pyridin-3-yl]-pyrimidin-

2-yl}-amine

In 2 sealed tube, a solution of 3-(2-methanesuifonyl-pyrimidin-4-yl}-2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-a}pyridine (0.137 mmol; see Example 2 for its
preparation) and cyclopentylamine (0,452 mmol) in CH3CN (2 mL) was allowed to

30  stir at reflux overnight. The reaction was concentrated in vacuo and purified via
gh



wer e added sequentially to DMF (3 nL). The m xture was heated to 110 C over
two days. The reaction was concentrated in vacuo and purified via
preparatory HPLC (CH3CN H20 gradient) to yield 50 ng of
2-(6-methyl -pyridin-2-yl)-3-[2-(1H tetrazoi -
5-yl)-pyrimdin-4-yl]-imdazo[1, 2-a] pyridine. 1HNNR (Cﬁ)q1m3re 2@80 MHz): 2.48
(s 5 313), 722(' 1H J =1.1, 6.6 Hz), 7.3&% 2 7 (m 213),
. 8 - Hz), 7.91 (m 2H), 8.78 -, 5.6 Hz), 9.87
‘A"ffﬂl“"j/%m*ih Hz).: MS (ESP-) 354.1 (M 1). Exarrpl e 36 10
3 (2 Azetidin-1-yl - pyrim'di n-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[1, 2-
alpyridine In a sealed tube, a solution of
3- (2- et hanesul fonyl - pyrim di n-4-yl)-2-(6-
met hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyridine (0.147 mml; see Exanple 2 for
its pespapaoatHPOL (@nd 2026 CHIONHLO vitr0.0¥oTFA) to fekiaN r(ngorlﬁ_) was all owed to

stir at 15 reflux overpight, The reacti s concenfrated,in vacuo and

pur i Tyeapeityl- fﬂ'&%‘&?ﬂ?@ﬁ F-pysislies208)- @%ZB%M-W{MY@%%W%A) to yield 18
ng of - I, e | 4

pyri %}gl n-?rf-aﬁ %ééf%t h?l%rgdﬁl n- -S/‘I“g-l m aon 4%} plyjr' gn’ne as the TFA

sal t 2I-Ile 95Mﬂ QBL@ DS@@; 34!)04P1/BI(1)1, 2H) 45371(@1,u11=ﬁ,.}-2&|3 le)“? 262dd;|21)I—I, 2.54 (s,
| H) H% %’@ H% 25 (dd, 2H, J =
659 J6=@1 )L Hy), 1445(@, HIWTJM ):77955+ﬁ£>1 %@M@lelfH"-'?ﬁHZ)z 4, 8.4 Hz),

7 SO0748b ety 3 5ol s Qudfnlfe MY ). 98 (B LRG58 ) ST
343 Zbs, VHY) MSSESIHES 7AT1 @d+1).

Q/clopentyl {4-[2-(6-nethyl -pyridin-2-yl)-imdazo[ 1, 2-a] pyri di n- 3- yL pyrlm
din- 2-yl}-amne In a sealed tube, a solution of

3-(2ﬁﬁgﬁgagulfonyl pyrimdin-4-yl)-2-(6- B

nmet h n-2-yl)-imdazo[1, 2-a] pyridine (0,137 mol; see Exanple 2 for ;
ibs  {us[RiEMetinmpyatdincd yl)dneaizol BEia)pyidind3 3 IRpRiididin-XyBQE)-2- nL) vas
allowed to 30 stir at reflux overnight. The reaction was concentrated in

vacu®hsRY-pwDraming i a 55 fi MAR 2037 WD 20041021989 preparatory HPLC (5
-3 50% CH3CN H20 with 0.1% TFA) to yield 11 ng of

In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-

i

methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine (0.137 mmol; see Example 2 for its
preparation) and (S)-benzylmethylamine (1.37 mmol) in CH3CN (2 mL) was allowed
15 to stir at reflux overnight. The reaction was concentrated in vacuo and purified via
preparatory HPLC (5 -> 50% CH;CN/H,O with 0.1% TFA) to yield 11 mg of {4-[2-
(6-methyl-pyridin-2-yl}-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-yi}-((8)-1-phenyl-
ethyl)-amine as the TFA salt. "HNMR (ds-DMSO, 400 MHz): 1.54 (d, 3H, J = 7.0
Hz), 2.56 (s, 3H), 5.09 (bs, 1H), 6.68 (d, 1H, J = 5.2 Hz), 7.31 (m, 1H), 7.44 (m, 6¥1), L)
20 7.65 (m, 1H), 7.77 (d, 1H, J = 7.3 Hz), 7.85 (d, 1H, J = 7.3 Hz), 7.96 (dd, 1H, J = 8.3,
7.3 Hz), 8.23 (m, 1H), 8.30 (d, 1H, J = 5.0 Hz); MS (ESP+) 407.2 (M+1).

Example 39
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-y1}-((R)-1-
25 phenyl-ethyl)-amine
In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-y1)-2-(6-
methyl-pyridin-2-yl)-imidazo{1,2-a]pyridine (0.137 mmol; see Example 2 for its
preparation) and (R)-benzylmethylamine (1.37 mmol) in CH;CN (2 mL) allowed to
stir at reflux overnight. The reaction was concentrated in vacuo and purified via
30 preparatory HPLC (5 = 50% CH;CN/H,0O with 0.1% TFA) to yield 11 mg of {4-[2-

(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-y1}-((S)-1 -phenyl-
56



e
cycl opentyl - (4-[2-(6-nethyl-pyridin-2-yl)-imdazo[
i,2-a]pyridin-3-yl]-pyrimdin-2- yl)-amine as the TFA salt. ~HNMR (d6- DMSO,
400 MHz): 1.62 (m 4H), 1.71 (m 2H), 1.95 (m 2H), 2.54 (s, 3H), 4,19 (m
211), 6.71 (d, 1H, J = 4.8 Hz), 7.26 (dd, 11L 5J = 7.1, 7.1 Hz), 7.44 (d,
1H, J = 7.4 Hz), 7.65 (m 1H), 7.77 (d, 1H, J =7.8 Hz), 7.86 (df MW =
9.0 Hz), 7.94 (dd, 1H, J = 7. 7.9 Hz), 8.25 (d, 1HJ..4Hz)950
(bs, IH; M (ESP+) 371.1 ( f Exanple 38 10
{4- [ 2- (6- Met hyWORQPI/ar9892- yI)-|mdazo[1 2-a] pyri di n- 3- yI] pyrlmdln 2-yl}-((
S)-1- phenyl-ethyl)-amne In a sealed tube, a solution of
3-(2-nmet hanesul fonyl -pyri m di n-4-yl)-2-(6-
met hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyridine (0.137 nmol; see Exanple 2 for
its preparation) and (S)-benzyl methylanine (1.37 mml) in CH3CN (2 rrL) was
al | owed 15 t0 Sy @inikehd e TRACEN, QFFIN}EQ§d£ BRSO O00NRIST 01”5749%9
vacuo and purified” via preparatory HPLC 4 50% CHSCI\V 071% TFA)
to yield 11 ny Hd), 246[(8-3H)5 Srisx by, Lfb)yﬁlfiﬂl(d Hyl ¥ Si2Heph 731 (m, 1H), 7.44 (m, 6H),

sai to PH R &%Mﬂrw@%ﬁm&(@% éﬁs?ﬁ“ﬁ%ﬁ% 736884 ﬁfze 14
5.09 (bs, 111 H 7 6 ,
7.65'Ems | H), )772 ’d,‘ 1@’ }]Hig? ?E)G 85 1SH,E‘¢$JP+)49%%%D 7.96 (dd
1H, J =8.35 7.3 Hz), 8.23 (m 1H), 8.30 (d, 1Id; J= 5.0 Hz); MS (ESP+)

407. 2 (Ml). npl e 39 {4-[2-(6-Methyl-pyridin-2-yl)-imdazo
[1, 2-a]pyridiM|mdln 2-yl}-((R)-1- 25 phenyl -ethyl) - am' ne In a
seal ed tube, a ﬁﬂi#ﬁ&ﬂﬂ(@iméhﬁrﬁg?ﬁ&ﬂ@ gggsngzzm@tn ﬁlﬁ%ﬁﬂ_ Rrifiitin-2.47)-6-

met hyl - pyridin-2-yl)=1mdazo al pyr (0.137 see- Exa e 2 for
its prep ratlom)xdamjl,@F@]pbendn;d rretlryl amne (1.37 nmmol)'in CH3CN (2 nl)

and puri 1 ed via 30 fay%rbéé% e G055 LR L Moo R A
yield 11 nggof {cﬂﬂz pyrl x&dmhla%ﬁm%nbk)l ('6%%?9%)[%&111&7&31)2% {2

12a]pyr|d|n3 - 1- pheayl -~5
2004/ 021989 methyIsulfanyl—pyr1m1dm-4 yI) ethanone (1.54 mmol; see Example 1(b) for its

preparation) and catalytic BHT in glacial acetic acid (10 mL) at RT with formation of
a precipitate. After 1 h the reaction was diluted with ether (40 mL), stirred for 30
minutes, the precipitate was then filtered and washed with Et;O (Extreme caution was

15  taken to make sure the precipitate did not dry completely). The precipitate was
sturried in CHaCN (10 mL), added to a slurry of Hunig’s base (4.58 mmol) and 3-
methyl-2-aminopyridine (1.85 mmol) at RT and then warmed overnight at 55°C. A
precipitate formed upon cooling to RT. The slarry was difuted with water (10 mL),

) filtered, washed with cold CHsCN to give 211 mg of a tan solid identified as 8-

20  methyl-2-(6-methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-

alpyridine.

Example 41
3-(2-methanesulfonyl-pyrimidin-4-yl)-8-methyl-2-(6-methyl-pyridin-2-yl)-

25 imidazo[l,2-a]pyridine

4 0N Sulfuric acid (0.06 mmol), catalytic sodium tungstate dihydrate, and 30

wt % hydrogen peroxide (1.96 mmol) was added to a slurry of 8-methyl-2-(6-methyl-
pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl}-imidazo[1,2-a}pyridine (0.608
mmol; see Ex. 40 for its preparation) in methano! (4 mL) at 50 "C. After3.5 hthe

30  reaction was diluted with water (10 mL) and warmed at 50 'C for a further 0.5 h. The

reaction was then cooled to RT, quenched with saturated sodium thiosulfate, the pH
57



ethyl)-am ne as the TFA salt, 'H NVR (d6-DVSO, 400 MHz): 1 54 (d, 311,J =

7.0 Hz), 2.56 (s, 3H), 5.09 (bs, 1H), 6.68 (d, 1H J = 5.2 Hz), 7.31 (in,

1H), 7.44 (In, 6H), 7.65 (rn, IH), 7.77 (d, IH J=7.3 ), 7.85 (d, 1H, J
= 7.3 Hz), 7.96 (dd, 1H, J 8.3, 7.3 Hz), 823 (m 1H), 8.30 (d, IH J =
5.0 Hz); M (ESP+) 407.2 (NH) 5 Exanpl e 40

8- Met hyl - 2- ( 6- rrethpyrldanyI) 3-(2- methyl%fany ?mwdln4yl)

i m pyridine Hydrogen brom de/acetic acid ( 7.70 nmmol ) and
1.0%%&%}#?1&}%%“ ¢ 10 acid (2.0 mmol) was added to a sol ution of

1- (6-nethyl -pyridin-2-yl)-2-(2- nethylsul fanyl -pyri m din-4-yl)-ethanone
(1.54 mmol ; see Exanple I(b) for its preparation) and catalytic BHT in
glacial acetic acid (10 nL) at RT with formation of a precipitate. After 1
h the reaction was diluted with ether (40 nlL), stirred for 30 mnutes, the
preci pidivsted tw@swﬁhéMNaDHem@cﬁlmui%%ﬂ Zﬁﬁﬂpfatzmsqmtdeahﬁed:&ﬂ& on was 15

e R e Tl R R I ke Al

mol ) ,ﬂ;ﬁa%e et VR £ S0MIP Y400 IRS): (248%5 Ly )z &Rt s%hﬁ@dsstdaem)nlar med

over ni t 55C. A ‘precipitate fornmed on coomgtoRT ‘The slurry was
di | ut €01 5ddh 1Hay er7.0,1D0 #z), 7.36 {d, 1B do= 7 d.4di(dh11dpf e 6O6BIZ) 7.987 gi ve 211 nyg

of at [
rret5hy|(la"23?‘g>»$r§§ ﬁ%ﬁeﬁia;/;. S%nﬁ% 99@@ Y. rretSh]stZEnS}%fMﬁL-l%rfu i dH2a-yi ) -i i dazo
[ 1, 2- kRSP le 41 3-(2-neth anesulfo nyl-pyrim

i di n-4- ylwg Sfijmet hy@ﬁq%)G met hyl - pyridin-2-yl)- 25 imdazo[ 1, 2-a] pyri di ne

4, ON Sul furic acid (0,06 mmol ), catalytic sodiumtungstate dihydrate, and 30
wt % hydrogen peroxide (1.96 mmvl) was added to a slurry of

8- met hyl - 2- ( 6. et hyl - ()
pyri d%@%&—%&3 (2yrret hyl sul fanyl - pyri m di n-4-yl)-inidazo[ 1, 2-a] pyri di ne .
(0. 608. [m{hyw?()@ethﬁq;ﬁmmlztﬂ)%me{42 I}byhalmi(,h'%ﬁﬁhnﬁ&ntm) at 50 ' C.

After 3.5 h reaction was diluted wth wate and warnmed at 50
baof orylaminert her 0.5 h, The reaction was then cooled to RT, quenched with
saturated sodiumthiosulfate, the pH 57 MAR 21397

In a sealed tube, a slurry of 3-(2-methanesuifonyl-pyrimidin-4-yl)-8-methyl-2-

(6-methyl-pyridin-2-yl)-imidazo{1,2-a]pyridine (0.263 mmol; prepared in accordance
with Ex. 2) and NH4OAc (6.60 mmol) in 2:1 dioxane /water (3mL) was warmed at
100°C for 7 days. The reaction was cooled to RT, diluted with EtOAc (25 ml),

15 washed with H,0, brine, dried (Na;SOy), concentrated in vacuo and purified via
preparatory HPLC (CH;CN/HzO gradient with 0.1% TFA) to give 30 mg of a solid
identified as the TFA salt of 4-[8-methyl-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-
alpyridin-3-yl}-pyrimidin-2-ylamine. 'H NMR (d-DMSO, 400 MHz): 2.65 (s, 3H), ()
6.75(d, 1H, J= 58 Hz), 7.17 (dd, 1H,J=7.1, 7.1 Hz), 746 (d, 1H, J = 8.1 Hz) 7.50

20 (d,1H,/J=65Hz),783(d, 1H,J="77Hz),7.97(dd, 1H, J=17.6, 7.6 Hz), 8.20 (d, |
1H, /= 6.0 Hz), 9.57 (d, 1H, J = 7.3 Hz);, MS (ESP+) 317.2 (M+1).

Example 43
4-[7-Methyl-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-a] pyridin-3-yl]-pyrimidin-2-

25 ylamine
FHydrogen bromide/acetic acid (30 wit%, 7.70 mmol) and 1.0 M bromine/acetic
acid (2.0 mmol) was added to a solution of 1-(6-methyl-pyridin-2-yl)-2-(2-
methylsulfanyl-pyrimidin-4-y1)-ethanone (1.54 mmol; see Example 1(b) for its
preparation) and catalytic BHT in glacial acetic acid (10 mL) at RT with formation of
30  aprecipitate. After 1 hthe reaction was diluted with ether (40 mL.), stirred for 30
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WD 20041021989 adjusted to 6 wwth IMNaOH and filtered to give 0.200 g of a
tan solid identified as 3-

(2- met hanesul fonyl - pyri m di n-4-yl)-8-net hyl - 2- (6- net hyl - pyri di n-2-yl)-im daz
o[ 1,2- a]pyridine. 'HNVR (d6-DVSO, 400 MHz): 2.44 (s, 3H), 2.66 (s, BMig g7
3.53 (s, 3H), 7.15(dd, 111, J =7.0, 7.0 Hz), 7.36 (d, 111,3-77Hz), 7, 44(dD
1H, J= 6.6Hz),7.97 5 (m 3H), &.05 (d, JH, J = 5.3 Hz), 8, 99 (d, 1H, J =
Hz), 9.24 (d, i3, J =7.0 -"5 M5 ( ESP+) 380 2 (M+l). @mle 42 (_ )

4- 18- net hyl - 2- W@ 2weidpadsopyri di n- 2-yl ) -im dazo [1, 2-a] |
pyridin-3-yl]-pyrimdin-2 10 ylamne In a sealed tube, a slurry of

3-(2- nmet hanesul f onyl -pyri m di n-4-yl) - 8- net hyl -

(6-net hyl -pyridin-2-yl)-imdazo[1, 2-a] pyridine (0.263 mml; prepared in
accordance wth Ex. 2) and NH4QAc (6.60 mmol) in 2:1 dioxane /water (3mnlL)

Bronc (o5 niy, 18sssthe bt i harulsh Rt bt FiRE AR 580 el (DR Y
vacuo and puri fltaxdem/tbanakars@mhapm“cm:ﬁ&did(r@Ha@!\&édﬂ%ﬁbﬁn?dlm@tprwlﬁxﬁt@w&% TFA)

to give 30 ng of a solid identified as the TFA salt o
4-[8-nethyl - 2- (leufétpﬁw CH;XFNdacldeQ-ty e f bpnigs base and 4-methyl-2-aminopyridine

S Yo 7e Yol (e Bl s K s oS raringd Shpintgt 230, & Deqipifd sripgd wpon
'(11111 ﬁN— 33 isHZ)co&;E%to?&Qr( %he Lid n’(y%msGdLﬁlt&F%thzwa@é (ﬁ@mL)Hﬁltére? %aZheh*%th 201%7

Hz); MS (ESP+) 30H;N (dvﬁlhfe )211 E)@mfpi mh@!ﬁdentlﬁed as 7-methy1—2—(ﬁ-methyl—pyndm—Z—yl) 3-
4-[7- Met hyl - 2(6ma I din-2 m daz -y yr di n-
3L 25"yl i ne. 1y arBuRt e R Bttty bamigey. et inee HHIBR (RN %00

brom ne/atetic ¢ 2(4%}@ myb)s aegh (5031), SR (OMHY7.20 (m, 2H), 7.58
1- (6- et hyl - pyri di r%sjz yl)-2-7C EM@ 1Ei?isulf(tzgnyllq)pyrlFﬂdlmn{l%- §If‘ anone([IL

(1.54 nmol ; see HEXaf{Bém12H), 8‘3)'5((d ﬂH,Jp=r éﬁ&ﬂ@t?éh[dalﬂiat@bﬁ)CMSW)
gl aci al acetj ¢ ?ﬂ%&&é]g m.) at RT with formation of 30 a precipitate. After
1 h the reacfio ]I)uted with ether (40 nL), stirred for 30 58 6 MAR
2607 WD 20041021989

.3

Example 44
3-(2-methanesulfonyl-pyrimidin-4—yl)—7-methyl-2-(G—methyl—pyridin—z-yl)-
15  imidazo[1,2-a}pyridine

4.0N Sulfuric acid (0.02 mmol), catalytic sodium tungstate dihydrate, and 30
wt % hydrogen peroxide (X mmol) was added to a slurry 7-methyl-2-(6-methyl-
pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2-a]pyridine (0.274
mmol; prepared in accordance with Ex, 1) in methanol (3 mL) at 55 C. After3.5h

20  the reaction was diluted with water (10 mL) and warmed at 55 "C for a further 0.5 h.
The reaction was then cooled to RT, quenched with saturated sodium thiosulfate, the
pH adjusted to 6 with 1M NaOH and filtered to give 0.070 g of a yellow solid
identified 3—(Z—methanesulfonyl—pyrimidin—4-y1)-7—niethyl-2-(6—methyl-—pyﬁdin—2—yl)—
imidazo{1,2-a]pyridine. "H NMR (ds-DMSO, 400 MHz): 2.42 (s, 3H), 2.46 (s, 3H),

25 3.49(s,3H), 7.11(dd, 1H, J= 1.6, 7.2 Hz), 7.36 (d, 1H, J = 7.0 Hz), 7.67 (bs, 1H),
7.92 (m, 2H), 8.08 (d, 1H, J= 5.5 Hz), 8.98 (d, 1H, / = 5.5 Hz); MS (ESP+) 380.2

{(M+1).

59



m nutes, the precipitate was then filtered and washed with Et20 (extrene
caution was taken to nake sure the precipitate did not dry conpletely). The
precipitate was slurried in CH3CN, added to a m xture of Hunig's base and
4- et hyl - 2-am nopyridine (1.86 nmol) at RT and then warned overni ght at
55C. A precipitate formed upon 5 cooling to RT. The slurry wgswg jrﬂmted W th
water (10 nmi), fll%ed washed with cold CH3@N.to give 211 ng o solid

|de 7- methyl - 2- (6- met hyl - pyri di n- 2- yF¥= 3-
%‘H\Wgﬁﬁg%nyl-pyrirﬁdi n-4-yl)-imdazo[ 1,2-a]pyridine. 'H NVR (CDC13, 3
00 MHz): 2.49 (s, 3H), 2.56 (s, 3H), 2.64 (s, 3H, 6.84 (m 111), 7.20 (m
2H), 7.58 (m 1H), 7.73 (in, 2H), 8.35 (d, 1H J = 5.4 Hz), 9.41 (d, 1H J
= 6.9 Hz); M5 (ESP+) 10 373.3 (Mtl). Exanple 44 3-(2-m
et hanesui fonyl - pyri m di n-4-yl)-7-nmet hyl - 2-(6-nmet hyl -pyridin-2-yl)- 15
'iniidmg{ﬁ%]@43)pyridi ne 4. ON Sulfuric acid (0.02 mmol ), catalytic sodium
tungstate dihydrate, and 30, wt % hydrogen peroxide (X nmol) was added toj

sl ur r $-[7-methyi-2-(6- rpgﬂwé-pmyqdm-}yl)—-lmldazo .2-a}pyridin-3-yl]-pyrimidin-2-
pyl‘ldlﬂ‘ 1) - 3-(2- et hyl sul fanyl - pyri m di n-4-yl')-im dazo[ 1, 2-a] pyridine - |
(0. 274 "FH% prepared in accordance with Ex, 1) in nethanol (3 nL) at 55 C.

After 35 h128 sédied ﬁﬂb&ci lslﬂﬁ'%r\mﬁ's @Lrhuﬂl&deswlfbhylvmﬂmd(rﬁ@—yﬂl)’ megthlyvir ned at 55
"C for a further O. eactign was thou cooled to RT, quenched with

fsa'{; ur &8+ mﬂw&@wumw%yaswﬂa%@l 2tailéyrl<§}np 11 84 manpl; wedxampe HE0EEH and
5 (2 REbrliol] HRNpHORsTaRo AmbRib B SRkt ST Bl Bhs warmed 09, o vy
2.

y -
i m dazocb°clfo¥ 7ada9yr Tdé P@cnoiﬂwacédl@d RVRQ, dkdred Mﬁzl)Etcﬂw(?s(ral), 311), 2.46 (s
3H), 25 3.49 (s, 3H), dd, 1H, J = 1.6, 7.2 Hz 36 (d, III/J\:7O
Hz) , waslmd(wgh Fi) bring dg@d 2:$04), cogeapgrated, in vaquo an lefaedma 8.98 ((d) 1H, iJ
anmpl e 45

4 7 REPRHOS FI IO RGHO s i ) Pyigd g B sond” S

7
‘;’ Wehtifya hmlﬁw@salvbﬁm[menétﬂy@ @@ﬁieﬁgrllpyﬂ@m-@-y%ﬂﬁﬂyzd{i 2-

R
3- (2- nmet hanesul f onyl yr|md|n 7-
ajpyridin-3-yi]- pw¥ml in~2-ylamine. 4iI-?/N%\/JR (ds—D SO 400 MHz): 2.53 (s, 3H),
2.57 (s, 3H), 6.80 (d, 1H, J = 6.0 Hz), 7.19 (d, 1H, J = 7.9 Hz), 7.47 (d, 1H, J = 7.6
Hz), 7.71 (bs, 1H), 7.78 (d, 1H, J = 7.8 Hz), 7.96 (dd, 1H, J = 7.6, 7.6 Hz), 8.23 (d,
1H, J = 6.2 Hz), 9.56 (d, 1H, J = 6.4 Hz); MS (ESP+) 317.3 (M+1).
15 .

Example 46

6-Chloro-2-(6~-methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-

imidazo[1,2-a]pyridine ()
Hydrogen bromide/acetic acid (30 wt%, 7.70 mmol) and 1.0 M bromine/acetic

20  acid (2.0 mmol) was added to a solution of 1-(6-methyl-pyridin-2-yl)-2-(2-

methylsulfanyl-pyrimidin-4-yl)-ethanone (1.54 mmol; see Example 1(b) for its

preparation) and catalytic BHT in glacial acetic acid (10 mL) at RT with formation of

a precipitate. After 1 h the reaction was diluted with ether (40 mL), stirred for 30

minutes, the precipitate was then filtered and washed with Et,O (Extreme caution was

25  taken to make sure the precipitate did not dry completely). The precipitate was
slurried in CH3CN (10 mL). 4-Chloro-2-aminopyridine (1.85 mmol) and Hunig’s base
(4.58 mmol) was added to this slurry and the mixture was allowed to stir overnight at
55C under 2 nitrogen atmosphere. A precipitate formed upon cooling to RT, The

slurry was diluted with water (10 mL), filtered and washed with cold CH;CN to give

60



5 (6-nmethyl -pyridin-2-yl)-imdazo[1,-2-a] pyridine (0.184 nmmol; see Exanple 44
for its preparation) and NHAOAc (4.60 mmol) in 2:1 dioxane /water (3 nlL)
was warmed to 100C for 7 days. The reaction was cooled to RT, diluted with
Et OAc (25 m), washed with H2O, brine, dried (Na2SO4), concentrat eth@%%ZCUO
and purified via (J ) preparatory HPLC (CH3CN H20 gradient with 0.1%

to yield 22 ng of a sol|d 1@shdentified as the TFA salt

4-[7- et hyl - 6- rret ritern- 2- yI)-| m dazo[ 1, 2- e

a] pyri di n- 3- W ;quz 86. n 2 yl amine. ' H NVR (d6- DVEQ, 4001Vl Hz): 2.53 (s,
3H, 2.57 (s, 3H), 6.80 (d, 1H J =6.0 Hz), 7.19 (d, 1H J = 7.9 Hz), 7.47
(d, 1H, J =7.6 'Hz), 7.71 (bs, 1H), 7.78 (d, 1H, J = 7.8 Hz), 7.96 (dd, 1H,
J=7.6, 7.6 Hz), 8.23 (d, 1H, J =6,2 Hz), 9.56 (d, 14 J = 6.4 Hz); M5
(ESP+) 317.3 (M+l). 15 Exanple 46

6- Chl or a- 2- (6 M4 Bigi offty ihyslir® tatr $6li idemkifredat BydhsotbiZA(8 ey I-hyH dih2- )8l
i rnidazo[ 1, 2-a] py??gldcl, ne (;{ﬂr) drojen Ibrom de/ acet | g&acfw f’)% Wt/ﬁ]1j 702-70

mmol ) and 1.0 MeBndsiliraybpwtimidindeylhimidazoll - aipptiinaabS{ESRH) 365.8 MBI i on
of 1-(6-nethyl-pyridin-2-yl)-2-(2- methylsul fanyl-pyrimdin-4-yl)-ethanone
(1.54 miol; see Exanple 1(b) for its preparation) and catalytic BHT in
gl aci al acetlc acid (10 nm) at RT with formation of a precipitate. After |
h the reacti onpyampll 4t ed with ether (40 nL), stirred for 30 minutes, the
precipitate was enfiltered and washed with Et 20 (Extrenme caution was 25
taken to neke &uCldoremd-@rmethanesulfongl-pynimidin-¢-ypdbenehy)pyridie-bybei pitate
was slurried in, CH3 4- Chl or 0- 2-am nopyridine (1.85 mml) and
| o Mg - -

Huni g' s base ded to this slurry and the m xture was

al l oned-to stir oveuNJRhifadic 268 @.0DefkoIR datalhrt Ilﬁﬁﬁﬁx'gﬁﬁf%rcﬁhyd?aﬁf@lfdmtate
f or med l)pon coollngtoRT The slurry was uted with water (10 ni),
y

filtered and wesfelyduoren perodideiBRmmol)wae addeckiorrslony 6 blopnGA(tomedgh 124

gg cﬁr o?ol rzrp ?geﬁ‘tggﬂgflo %gd-i tﬁdﬁl%%)’ﬁluﬁg%ﬁ (pérrlmidm-4—y1)-1mzdazo[1 2-a]pyridine (0.274

?el\/lt+ 23" suIE;@my: rr@xzd;' §dedisn-46-ft its prebaianon) id rietBdral (2 i@t 5ME. (BREH3 536860
anpl e
w reaction was diluted with water (10 mL) and warmed at 55 'C for a further 0.5 h. The

reaction was then cooled to RT, quenched with saturated sodium thiosulfate, the pH

adjusted to 6 with 1M NaOH and filtered to give 0.050 g of a yellow solid identified

as impure 6-chloro-3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y1)-
15 imidazo{l,2-a]pyridine. MS (ESP+) 400.0 (M+1).

) Example 48
) 4-[6-Chloro-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-
yvlamine .

20 In a sealed tube, a slurry of 6-chlbro—3-(Z—methaneSulfonyl—pyrimidin-4-y1)—2-
(6-methyl-pyridin-2-yl}-imidazo[ 1,2-a]pyridine (0.125 mmol; see Example 47 for its
preparation) and NH4OAc (6.60 mmol) in 1: 1 dioxane /water (2 mL) was warmed at
100°C for 5 days. The reaction cooled to RT, diluted with EtOAc (25 ml), washed
with H,0, brine, dried (Nas504), concentrated in vacuo and purified via preparatory

25 HPLC (CH;CN/H,0 gradient with 0.1% TFA) to yield 4 mg of a solid identified as
the TFA salt of 4-[6-chloro-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-ajpyridin-3-yl}-
pyrimidin-2-ylamine. 'H NMR (ds-DMSO, 400 MHz): 2.50 (s, 3H), 6.84 (d, 1H, J =
6.0Hz), 7.45 (d, 1H, J=85Hz), 7.72 (d, 1H, J=10.1 Hz), 7.86 (d, 1H, J = 6.5 Hz),
7.96 (m, 2H), 8.25 (4, 1K, J = 6.0 Hz), 9.72 (s, 1H); MS (ESP+) 337.1 (M+1).

30
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e L
5 6- Chl oro- 3- (2- net hanesul fonyl - pyri m di n-4-y|)-2-(6-rrethy|-pyrlal n-ﬁ-y| 5

I mdazo [1,2-al pyridine 4.ON Sulfuric acid (0.02 mmol ), catalytic sodirum
tungstate di hydrate, and 30 w % hydrogen peroxide (0.98 nmmmol) was added to
a slurry 6-chl oro-2-(6-nethyl - ‘
pyridin-2-yl)-3-(2-nmethyl sul fanyl -pyrimdin-4-yl)-i m'dazrﬁgl 2-a] pyridine
(0.274 to mmol ; seegfbx. 46 for its preparatlon)%] nmet ha M i tL) at 55
CC. After 3.5 h the®Feaction was diluted with er (10 m_) and warnmed at
55 'wd mosa2i8yther 0,5 h. The 'reaction was then cooled to RT, quenched
wi th saturated sodiumthiosulfate, the pH adjusted to 6 with I M NaOH and
filtered to give 0.050 g of a yellow solid identified as inpure

6- chl or o- 3- ( 2- net hanesul fonyl - pyri m di n-4-yl)-2-(6-net hyl -pyridin-2-yl)- 15
i m dazo[ 1, 2-a] pyridine, M5 (ESP+) 400.0 (M+l). Exanple 48

4-16-Chl oro; 2-(6-nmet hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-pyrimdin-
2- ylﬁﬂﬁﬂﬁeﬁ(n a sealed tube, a slurry of

6- chi ﬁszJ | mBthyistil il fyvidnid2r-4-y1)-imidazo[1,2-

(6- msﬁhgq6 pyr| d| n- 2 §r1p%m%%azo[ 2- a] gyrﬂml ne (0y1)25 mml[ see Exampl e 47
for |tﬂpyp|dap-érjell-ntﬁwalmid NH4 OAc (6 60 nmmol) in 1: 1 dioxane /water (2 nl)
was warnmed at 100C for 5 days. The reaction cooled to RT, diluted with

o waa PibrolRR bitia8labolic e GBNL86 T 4 it PRSI brafRRARR o1 (0

TF/é) LRy [2b %rﬂolﬁgva@fad@ecﬂ@:'ds@ldti@ﬁQ&‘lltdﬁdem?l—pfﬁﬁnﬂzfl)% {3- of
4-[6-chloro-2-(6-nethyl-pyridin-2 yI)-|mda2012apr|d|n3yI]
pYr i mrucuhymu;fa@yhmlml in~yh-qteeoprcoo4 nmolMs&e)Exaznid OBH? 6.84 (d, 1R J

= 7.86 (d, 113,
o Ay Gl e s o) 78 (2

( ESF’*)fﬁ)/grﬁéuﬁ%n 5%%?801 te6 Jm%rM“B HAR keadBn30RALRRPRR BXR

[2-(6_ pyr -yl)-3-(2-nmet hyl sul fanyl - pyri m di n- yI)-|mdazo[1 2-

al pyr |sﬂmd&‘oy Ejmlneteb,athaprdel;patatsgm thewfiitered and washetbwith B340 wndgr 4. 70 mmol )

and = rgtnggrE Hown(‘l:i/x?reme caution was taken to make sure the precipitate did not dry

completely). The precipitate was added to a flask containing {(6-amino-pyridin-3-yl)-
methanol (2.06 mmol) under a nitrogen atmosphere, slurried in toluene (8 mL) and
warmed to 100 °C. Diisopropylethylamine (11.4 mmol) was added slowly and the
reaction was allowed to stir at 100 °C for about 4 hours. A precipitate formed upon
15  cooling to RT. The slurry was cooled to 0 °C, filtered, washed with CH3CN and air
dried to give 345 mg of a tan solid identified as [2~(6-methyl-pyridin-2-y1)-3-(2-
methylsulfanyl-pyrimidin-4-yl}-imidazo[1,2-a)pyridin-6-yl]-methanol. "H NMR
(CDCl, 400 MHz): 2.62 (s, 3H), 263 (5, 3H), 474 (5, 2H), 7.01 (4, 1,/ = 5.5Hp), )
7.24 (4, 1H, J= 7.7 Hz), 7.29 (d, 1H, J = 7.29 Hz), 7.59 (m, 2H), 7.71 ¢, 15, J = |
20 7.5Hz), 829 (d, 1H,J= 5.7 Hz), 9.40 (bs, 1H); MS (ESP+) 364.2 (M+1).

Example 50
[3~(2-Methanesulfonyl-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
alpyridin-6-yl}-methanol

25 4.0 N Sulfuric acid (0.12 mmol), catalytic sodium tungstate dihydrate, and 30
wt % hydrogen peroxide (9.8 mmol) was added to a shurry of [2-(6-methyl-pyridin-2-
yb-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-a]pyridin-6-yi]-methanol (0.95
mmol; see Example 49 for its preparation) in methanol (50 mL) at 50 °C. After3.5h
the reaction was diluted with water (9.5 mL) and warmed at 55 °C for a further 0.5 h.

30  The reaction was then cooled to RT, quenched with saturated sodium thiosulfate, the
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5 acid (2.0 nmmol) was added to a solution of 1-(6-nethyl-pyridin-2-yl)-2-(2-
nmet hyl sul f anyl - pyri m di n-4-yl)-ethanone (1.54 mmol; see Exanple 1(b) for its
preparation) and catalytic BHT in glacial acetic acid (10 nL) at -15 Cwth
formation of a precipitate. After 0,25 h the reaction was diluted with ether
(40 nL), stirred for 5 mnutes, the precipitate was then filtereg ﬂ@? 7
washed with Etta under a 10 ndghrogen flow (Extrene caution was taken %ﬂ mak
sure the precipitate did not ®Fy conpletely). The preci #&kate was added to
a flask cont aiwi0nRep4(081ai no- pyri di n-3-yl)- nethanol (2.06 nmol) under a

ni trogen atnosphere, slurried in toluene (8 nL) and warned to 100 C.

Ai i sopropyl ethylamne (11.4 mmol) was added slowy and the reaction was
allowed to stir at 100 C for about 4 hours, A precipitate formed upon 15
cooling to RT. The slurry was cooled to O C, filtered, washed with CH3CN and
air dried tog f

(2 (6-met hyl - ?W@%dqﬁ)@%lt? %Mﬁaﬁ)ﬁ A fufbedd do Q@@OQ@S g of a tan solid identified

met hyl sul fanyl py [3-(B-nethadesyl fhnylrpdanidfit4-34)ad-po-miethyl-Bridid-2 ae)-imidato[ 1,2-

R 5 e ﬁfp?g&’l'ﬁcz%ylhmpt%gmb o (@ o, b 22 5Bis 3 350180 (m

ERRUTORL S RS A ST

i n-4-yl)-2-(6- netgnyn BMDIEdDﬁI(cﬁ-lH)I*BlZCHZ)pSQSZd 131, Jp 15 41HkE), 19- Bt (k) tHEthisn of
25 4.0 N Sulfuric acid %r 12 mol ), catalytic sodiumtungstate di hydrate,
and 30 wt % hy @S58 ®tHe (9.8 mol) was added to a slurry of

[ 2- (6- et hyl - pyridi n-2-

y1) - 3- (2 met hyl sul fanyl - pyri m di n-4-yl)-imdazo[ 1, 2-a] pyri di n-6-yl ] - met hanol
(0.95 | ; see Exanple 49 for its preparation) in methanol (50 nL) at 50
C. After 3.5 h Exhﬁlpleem:tlon was diluted with water (9,5 nL) and warned at
55 C for a further O. 30 The reaction was then cooled to RT (iuenched
with saturated déd?ﬁﬂlﬂ%@ﬂ@%*yvﬁe(%mvﬁrﬂm@ﬂmmlm&wibéga pyridm-6-
?g{aﬁtsit??eéogswyhnn&%m&l and filtered to give 0,208 g of a tan solid

[ 3- (2- met hanesul fonyl -pyriiidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imdazo[1, 2-

L 8 M NS (R Rl i 1
é- 21 ng 0 g'zé L (RS @e&yﬁ{y&&&h Nsﬁ%lm@az% & Ypyhidin-d-FiRPmettadE (055 RBmbdd; sbdl. J=
- L Example 50 for its preparation) and NH4OAc (10.5 mmol) in 1:1 dioxane/water (7

15  mL) was warmed to 100 °C for 3 days. The mixture was cooled to RT, concentrated
in vacuo and purified via preparatory HPLC (5 = 50% CH;CN/H,0 with 0.1% TFA)
to yield 49.3 mg of a yellow solid identified as the TFA salt of [3-(2-amino-

) pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a}pyridin-6-ylJ-methanol. “H
NMR (ds-DMSO0, 400 MHz): 2.530 (s, 3H), 4.64 (s, 2H), 6.80 (d, 1H, J = 6.0 Hz),

20 7.44(d, 1H, J = 8.6 Hz), 7.65 (bs, 1H), 7.67 (m, 1H), 7.79 (d, 1H, J = 8.0 Hz), 7.85
(d, 1H J= 9.3 Hz), 7.94 (dd, 15, J = 7.3, 7.3 Hz), 8.24 (d, 111, J = 6.0 Hz), 9.42 (bs,
1H). MS (ESP+) 333.4 (M+1).

Example 52
25  2-(6-Methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2-
alpyridine-6-carboxylic acid methyl ester
Hydrogen bromide/acetic acid (30 wt%, 7.53 mmol) and 098 M
bromine/acetic acid (2.48 mmol) was added to a solution of 1-(6-methyl-pyridin-2-
yl)-2-(2-methylsulfanyl-pyrimidin-4-yl)-ethanone (1.911 mmol; see Example 1(b) for
30  its preparation) and catalytic BHT in glacial acetic acid (10 mL) at RT with formation

of a precipitate. After 0.25 h the reaction was diluted to 100 mL with ether, filtered,
63



(ESP+) 400.2 (M+l). | J Exanple 51 .
[3-(2- Am no-pyri mdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo [1, 2-a]
pyridin-6- 1o yl]-nethanol In a seal ed tube, a solution of

3- (2- et hanesul fonyl -pyri m di n-4-yl)-2-(6-

met hyl - pyri di n-2-yl)-imdazo[ 1, 2-a}pyridin-6-yl]-nethafdiR(03526 Mol ; see
Exanple 50 for its eparatlon) and N1340Ac (1% nmml) in 1:1 di oxane/ wat er
(7 15 nmL) was war o 100 C for 3 days. The ture was cooled to RT,
conceQRAGHRYEI% n vacua and purified via preparatory HPLC (5 4 50% CH3CN H20
with 0.1% TFA) to yield 49.3 ng of a yellow solid identified as the TFA
salt of [3-(2-am no )

pyrim'di n-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[1l, 2-a] pyridin-6-yl]-nethan
oI "H NWR (d6-DMSO, 400 MHz): 2.530 (s, 313), 4.64 (s, 2H), 6.80 (d, 1H,

( d. 1&ra|§§e),d “ét@lo&péll zddnéd"’brrl'ﬂy ﬁzd@r Hzﬁltroéer%tréhﬁ anfiHidded .16 72 sk 1H), 7. 79

79$d 1H J =7.3, 7.3

Hz) BoRrhinik Gl:lnlnmﬂa—mccﬁtuﬁc I-Ef)ld meﬂ'gl (mer (21Q34§ mmf)( ) 33BHOZER 1) .

Exanpl e 52 25 lethylamine {7.65 mmol.

2- ( 6- BEmosphofsy r Ausidrous, petenifrie (3 i) and pilsepronylstieming .67 AP dazo 1 , 2-
d P d (30

2] ivd peRy a&f@{d B WA BIAL L84 Bk sl 180 P00 AR DThdRe paRtibe ac (

rom ne/acetic acid (2.48 mvl) was added to a
305 ut ey ﬂiovded(ﬁr o] fml Rﬂ‘yamd:i iprecipitate was formed. The slurry was filtered,

1)-2-(2-net | f di Ex |
V(b mshebvitisasiasaa eh %rmaﬂsé‘ el ARIEETOT R ) ST, REeF B8 ot & 10
mL t. f t
] Sl P S ST Sy 0
}N?S hﬁti]yyrtc{ineﬁhen’bpxﬂm acidi methp¥ e@érl ylHJNH’&L (@Dﬁili, 408 évitlg} Rgérfﬁ,aﬂd), Satdd'eg to a
ask “contajnin otin under a
nltrog7e‘$19 Gt Hosh R (o ST oz God h 2630 LD & 26ddny Gl H 120795
Y d- t | ut

CEpUR Ly & PR e sers o2 sy ol o s

pr eC| p]{=6t38 HasiH)pioad (s, i), MSr(EFPwa3oZ. 11 (drdy,

Example 53
3-(2-Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidaze[1,2-
15  ajpyridine-6-carboxylic acid methyl ester
4.0 N Sulfuric acid (0.02 mmo}), catalytic sodium tungstate dithydrate, and 30
wt % hydrogen peroxide (0.88 mmol) was added to a slurry of 2-(6-methyl-pyridin-2-
y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo{ 1,2-a]pyridine-6-carboxylic acid
methyl ester (0.2664 mmol; see Example 52 ‘for its preparation) in 1:1 (L )
20  methanoVmethylene chioride (4 mL) at 55 °C. After 6.6 h, the reaction was diluted
with water (2 mL) and warmed at 55 "C for 0.75 h. The reaction was then cooled to
RT and neutralized to Ip/starch paper with saturated sodium thiosulfate. The reaction
was then diluted with methylene chloride (20 mL) and the organic phase was washed
with 10% sodium bicarbonate (5 mL) and brine (5 mL), dried (MgSQ,) and
25 concentrated i vacuo to give 0.1026 g of a yellow identified as 3-(2-
methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yI)-imidazo[1,2-a]pyridine-§-
carboxylic acid methyl ester. 'H NMR (CDCl;, 300 MHz) 2.54 (s, 3H), 3.45 (s, 3H),
3.99 (s,3H), 7.27 (d, J = 6.60 Hz, 1H), 7.78 (d, J = 9.30 Hz, 1H), 7.78 (dd, J = 7.80,
7.80 Hz, 1H), 7.90 (J = 8.10 Hz, 1H), 8.01 (dd, J = 9.30, 1.50 Hz, 1H), 8.03 (d, J =
30 5.40Hz 1H), 8.74 (d, J = 540 Hz, 1H), 10.58 (s, 1H); MS (ESP+) 424.15 (M-+1).
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washed wi'th acetonitrile and air dried to give 0.4816 g of a tan solid
identified as inpure

2- (6-net hyl -pyridin-2-yl)-3-(2-nethyl sul fanyl -pyri m di n-4-yl)-imdazo[ 1, 2-

a] pyridi ne-6-carboxylic acid methyl ester. 1H NVR (CDClI 3, 4001vlli z) %bg

(s, 3H), () 269(5 3H, 3.98 (5, 3H), 7.21 (d, J =5.26 Hz, IH, 7 E‘Mﬂm

J = 6.81 H, , 73 10 (&8 = 7.31 Hz, 1H), 7.82 (J g&9.67 Hz, 1FI),
7.94 (dd,J = 9 6. 154 Hz, 1F)° 8.38 (d, J = 5.33 Hz, 5, 10.34 (s,
113): M8 (ESP+Y 9"‘12}9§9|\/H) Exanpl e 53

3- (2- Met hanesul fonyi -pyrim di n-4-yl)-2-(6-nmethyl-pyridin-2-yl)-in3idazo
[l1,2- 15 a] pyridine-6-carboxylic acid nmethyl ester 4.0 N Sulfuric acid (0.02
mol ), catalytic sodiumtungstate di hydrate, and 30 wt % hydrogen
per oxi de. (0.88 mvol ) was added to a slurry of 2-(6-nethyl-pyridin-2-
yl)-3-(2-nmet hyl Exhfrgy B4 pyri m di n-4-yl)-imdazo[ 1,2-a]pyridine-6-carboxylic
acid nethyl ester (0,2664 a e 52 for_its preparation 1
20 net hanoViet hyt{é -B¥Tigh ('14415‘5)'2‘5% "r&%}‘ﬂ‘ll)ﬁﬁl@'élrz'a’l)e‘"ﬁda%q{és%%]&)f%‘fib‘w
diluted wth . ged at 55 *C for 0.75 h. The reaction was
m@woé‘%ﬁc glé%jt rgﬁllyzeé t i [

then cooled to o |2/ starch paper with saturated sodium
thiosul fate. The react isslutiotaft BeR-midtharesal fonylpyriatidinlop8-2ctd- mreﬂﬂr(}pyﬂﬂmnl)

and the organic phas was hed th 10% sodi,um b car bonat e

brine (5 nm)® d¥ éanf \A%@% Tyl @53“8 SRS aped imethl c@étero(%ﬂ%b?‘o Irefgs §ecof

a yellow identi i S

me%/hanesul fonyl - perl% cf% r t)g Breggraﬂon]nyzrndpyar?ng.omugl yEIl eta|t(?n azo mmol) in

1, 2-a] pyri di ne- ﬁ-ldmhdmterqBanL}jmwajmeésbde "CHn MVRRa[e8DGH8, A&&@ Mh, ﬂle54

s, 3 45 60 Hz

{ 9. 350 HQ,B 1), G reﬁcfrcsn w&aaﬂgweé 0 %*H)t 3%851!3{%% the p hg wagleﬁd(\ﬁltﬁ aeet%trﬁs anrle

8 01. (dd, J =9 d J

= 540t 1, 100 6ETE T B1gk O R Tﬁ%ﬂ%@%&ﬁ glf%"ﬁﬁ&apﬁa%é‘fﬁ’%

2004/ 0219891lExa(qmbmnﬁﬁle3w(iﬁr Armadientpwithnd dv¥n EA) Yo 2ive60.0295 g of a yellow solid

et hyl ridin-2- -| 2-a] pyridi ne-6- carpoxylic acid nmethyl ester

A sol Ut on of 31%2 ﬁ %JiIF#bﬁiﬂF ]Ogyf’r A3rrrtine-pyryidi &4%%1 %@Wﬂlﬂwwﬁﬂhﬁzd)-s

yl)-imdazo[l, 2;alpydr 3L fipyRainalebddyticaiid MBhilybst&St e KR (blsos, AR
MHz) 2.41 (s, 3H), 3.87 (s, 3H), 6.78 (d, J = 5.69 Hz, 1H), 7.33 (d, J = 7.44 Hz, 1H),
7.4 {br s, 2H), 7.80-7.86 (m, 4H), 8.22 (d, J = 5.65, 1H), 9.77 (s, 1H); MS (ESP+)

15 361.4 (M+1).

Example 55
3-(2~Amino-pyrimidin-4-yl)-2-{6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-

) carboxylic acid

20 In a sealed tube, a solution of 3-(2-methylsulfonyl-pyrimidin-4-y1)-2-(6-
methyl-pyridin-2-yi)-imidazo[1,2-a]pyridine-6-carboxylic acid methyl ester (2.30
mmol; see Example 53 for its preparation) and NH4OAc (45.8 mmol) in 1:1
dioxane/water (30 mL) was warmed to 100 °C for 3 days. The mixture was cooled to
RT, resulting in a precipitate that was filtered and washed with Hz0 to give 430 mg of

25  the carboxylic acid and ester mixture. The mixture was dissolved in 2:1 THF/H;0 (15
mL), LiOHH;0 (5.95 mmol) was added and the reaction stirred at RT for 0.5 h. The
reaction was neutralized with 2M HC1 , cooled to 0 °C, filtered and washed with H,0
to give 370 mg of a solid identified as 3-(2-amino-pyrimidin-4-y1)-2-(6-methyl-
pyridin-2-yl)-imidazo[1,2-a]pyridine-6-carboxylic acid. "H NMR (ds-DMSO, 400

30 MHz): 239 (s, 3H), 6.75(d, 1H, J = 5.3 Hz), 6.79 (bs, 2H), 7.30 (dd, 1H, J = 4.0,
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Exanpl e 53 for its preparation) and anmoni um acetate (3.526 mmvol) in 2:1
di oxane/water (3 nL) was warned to 100 "C in a seal ed tube. After 23.5 h,
the reaction was allowed to cool to RT, filtered, the solid washed with
acetonitrile and air dried to give 0.0340g of a tan solid. This solid was
purified via reverse phase HPLC 10 (acetonitrile/water gralliMRti8 th 0. 1%
TFA) to give O. 029% of a yellow solid identipfied as the TFA salt of
3-(2-am no-pyrimd 4-yl)-2-(6-nmethyl -pyridi n¥=yl) -
i m W4 &904/02198P pyri di ne- 6- carboxylic acid methyl ester. 'H NVR (DMVBO d6, 400
MHz) 2.41 (s, 3H), 3.87 (s, 3H), 6.78 (d, J = 5.69 Hz, 1H), 7.33 (d, J =
7.44 Hz, 1H), 7.4 (br s, 2H), 7.80-7.86 (m 4H), 8.22 (d, J = 5.65, |H),
9.77 (s, 11-1); Ms (ESP+) 15 361.4 (Mtl). Exanple 55 3-(2-Anin
o-pyrimdin-4-yl)-2-(6-methyl-pyridin-2-yl)-imdazo [ 1,2-a] pyridine-6-
carb e —tmﬂz GO(ust 1ER BfS (ESP+) 347.7
3- (Zq‘xyl%’lsu ?m%rgy% gﬁinﬂ4 yl) %69 (84 1EI3, WIS (BSP) ;
met hyMYx i di n-2-yl ) -im dazo[ 1, 2-a] pyri di ne-6-carboxylic acid nethyl ester :
(2.30 mol; see Exanple 53 for its preparation) and NHAOAc (45.8 mmol) in|
1:1 dioxane/water (30 nmL) was warnmed to 100 C for 3 days. The m xture was |
cooled to RT, resulting in a precipitate that was filtered and washed with
H20 to give 430 ng of 25 the carboxylic acid and ester nixture. The mixture
S GhSsq # eggin 2:1 THF/ H0 (15 m,), LiOHH20 (5.95 nmmol) was added and
the tirred at RT for 0.5 h. The reaction was neutralized with 2M
Hel &Mmmotpyrﬁmiﬂmﬂ-ﬂ)—ér(édnaﬂwlwsﬂdwml)mm[lt,bahiyredmibfﬁ-rrg of a soli d
identifj ed as ggﬁgmno rlmd|n4y1) 2- (6-net hyl -
pyri itk QXX}F‘)“‘P% BB pyri di ne- 6- car boxylic acid. ' HNVR (d6- DVBO, 400
30 M—lz) 239(s 3H), 6.75 (d, 1R J = 5.3 Hz), 6,79 (bs, 2H), 730((\dd 1H,

J=4.0 2 72.88- -8.29 (d, 1H,
1 5 4 9 2 5!‘@%2 Qﬁﬂxo p‘ﬁ@nﬂ@i@ @mﬁgfb;@ﬂ{%}:dm 2—%9 1('1{{&3@)6 2 ( |
3-(2- a@pm@npﬁwbmmw J(P—154 (nmlnhtsmExwphecﬁ rfogugfpl)eparmm@)zwps_ 2-a] pyri di ne-

6 car PNl DR 91 gE«S NOXY e Stwas stirred until all material had dissolved.
10 HATU (0.201 mmol) was then added making sure all material had dissolved. This
was followed by the addition of DIEA (1.15 mmol). This mixture was allowed to stir

for 10 min. Methoxyamine hydrochloride (0.173 mmol) was then added, the reaction
was stirred for 2 h, concentrated i vacuo and purified via preparative HPLC (52
50% CHsCN:H,0 with 0.1% TFA) to give 28.9 mg of a solid identified as the TFA
15 salt of 3-(2-amino-pyrimidin-4-y})-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-
6-carboxylic acid methoxy-amide. "H NMR (ds-DMSO, 400 MHz): 2.52 (s, 3H),
3.80 (s, 3H), 6.92(d, 1H, J=5.7Hz), 7.45 (d, 1H, J = 7.6 Hz), 7.61 (bs, 1H), 7.90 (m, [.‘---)
5H), 8.32 (d, 1H, J = 5.4 Hz), 9.69 (s, 1H); MS 376.5 (ESP+) (M+1).
20 Example 37
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a] pyridine-6-
carboxylic acid ethylamide

In a vial, 3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl}-imidazo[ 1,2~
ajpyridine-6-carboxylic acid (0.144 mmol, see Example 55 for its preparation) was
25  added with DMF (I mL). The reaction was stirred until all material had dissolved.
HATU (0.201 mmol) was then added making sure all material had dissolved. This
was followed by the addition of DIEA (0.720 mmol). This mixture was allowed to
stir for 10 min. 2.0M Ethyl amine/THF (0.432 mmol) was then added, the reaction
was stirred for 2 h, concentrated i vacuo and purified via preparative HPLC (5>

30 40% CH3CN:H,0 with 0.1% TFA) to give 41.0 mg of a solid identified as the TFA
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In a vial, 3-(2-am no-pyrimdin-4-yl)=2-(6-nethyl-pyridin-2-yl)-imdazo[1, 2-
a) pyri di ne-6-carboxylic acid (0.144 mol; see Exanple 55 for its
preparation) was added with DVF (1 nlL). The reaction was stirred until all
mat eri al had di ssolved. | o HATU (0.201 mmol ) was then added maki ng sure all
mat eri al had dissolved. This was followed by the addition of DMVAMAR.2GHB

mol ). This mxture was allovwgs to stir for 10 min. Met am ne
hydr ochl ori de %#ﬁﬂ’rﬂ | ) was-then added, the reaction ¥ stirred for 2
h, concentrate VAT and purified via preparative HPLC (5-) 50%

CH3CN:. H20 with 0.1% TFA) to give 28,9 ng of a solid identified as the TFA 15
salt of _

3-(2-am no-pyrimdin-4-yl)-2-(6-methyl-pyridin-2-yl)-imdazo[1, 2-a] pyri di ne-
6- carboxylic acid nethoxy-amde. 'H NMR (d6-DVBO, 400 MHz): 2.52 (s, 3H),
3.80 (s, 311), 6aloaf3-2-afdho-pyrimidinidzyl)-2A648ethyl-pyridin-23yl-imidazbl) 2-aJhybitlir(dss,
1H), 7.90 = 3 P+
(m” 20 (EQ]aerI agbpxyﬁc a&% etl}ylamlde SHZ}NMQ(ds-%ﬁgO 400 2&[—119 IN’?(’L Zﬁ,? S(IEZ )
3-(2- Am no- pyri I3) lay | i di ¥ dagol L, YHi-GN ne-
o car boxyl | ¢ ag%%@ .I@%Qeﬁh%(a%{ﬂﬁrs%ﬂ)' A4TadPEOF L 2 /LAY IR
3-(2-am no- pyri sl H) 4793 Im,241(1:ﬁ-8m@?ylalY%IRﬂ Rz} -8/13 (ddyiHadet 3.425.4 Hz), 9.71

a] pyri di ne- 6- CarbOXéJ)IC aé’j 4TSO 1 44 mnol ; see Exanple 55 for its

pr epar at i on) Swaém, bH); SEORTHIMTUNL) . The reaction was stirred until
all material had dissolved. HATU (0.201 mmol ) was then added maki ng sure all
mat eri al had dissolved. This was followed by the addition of DI EA (0.720
mmol ). This m xBxamplas8al l owed to stir for 10 mn. 2. C]\/IEthyI am ne/ THF

(0 432 ) was then, ,added, the.r tion . was irred far h oncentr at ed
in vacumnd puPrd ?r%’c!i'“&‘?‘&yb‘i"@ﬂﬁ?‘éﬁyibi (meéw(lawée 24@5& @eﬂé’oﬁmﬂeﬁ %

TFA) t 41, | TFA 66 6 MAR 2097 WD
20 0)4 ) 0‘23 18I8\£§esal thHB&yH& afidS@ldithetiAQ A d-6yHSarhiife

of 3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridin
e- 6-carboxybi c aci dImﬂhyamﬁenumm(ddwmmmwxdm21371)—(m;da30ﬂ 2 7.3

) 252 (8 WS B 9B A e S bl 2,
J = 5.4, 5.4 Hzhdddd vith DMEN ijj.l)I‘hel\/é‘ac(lE:?'Rﬂ stiféd BnttlMilthateFXPREY Essebved.
HATU (0.201 mmol) was then added making sure all material had dissolved. This
was followed by the addition of DIEA (0.720 mmol). This mixture was allowed to
15 stir for 10 min. N,N-Dimethylethyldiamine (0.173 mmol) was then added, the
reaction was stirred for 2 h, concentrated in vacuo and purified via preparative HPLC
(52> 40% CH;CN:H,0 with 0.1% TFA) to give 29.9 mg of a solid identified as the
) TFA salt of 3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
| a]pyridine-6-carboxylic acid (2-dimethylamino-ethyl)-amide. 'H NMR (ds-DMSO, |
20 400 MHz): 2.50 (s, 3H), 2.91 (d, 6H, J = 4.6 Hz), 3.34 (q, 2H, J = 5.5 Hz), 3.69 (q,
2H, J = 5.7 Hz), 6.90 (d, 1H, J = 5.8 Hz), 7.41 (d, 1H, J = 7.2 Hz), 7.51 (bs, 1H),
7.92 (m, 4H), 8.33 (d, 1H, J = 5.9 Hz), 8.96 (dd, 1H, J = 5.7, 5.7 Hz), 9.60 (bs, 1H),
0.78 (m, 1H); MS (ESP+) 417.5(M+1).

25  Example 59
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a] pyridine-6-
carboxylic acid (2-methoxy-ethyl}-amide

In a vial, 3-(2-amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yI)-imidazo[1,2-
a]pyridine-6-carboxylic acid (0.144 mmol; see Example 55 for its preparation) was

30 added with DMF (1 mL). The reaction was stirred until all material had dissolved.
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3-(2- Am no- pyri m di n-4-y1)-2-(6-nmethyl - pyridin-2-yl)-imdazo[1, 2-a] pyridi ne-
6- carboxylic acid (2-dimethylam no-ethyl)-amde 10 In a vial,

3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2- yI)-|mdazo[1 2-

a] pyridi ne-6-carboxylic acid (0.144 nmol; see Exanple 55 for its
preparation) was added with DVF (I nL). The reaction wash #memfed until all
material had dissolggd. HATU (0.201 nmol) was dgeen added naki nﬂz sure all
mat 6%‘}1%2?9 gl ssolved. This was followed by tTig addition of DI EA (0.720
mms’g &I %t ure was allowed to 15 stir for 10 mn. R

N, N- Di et hyl et hyl di am ne (0.173 mmvol ) was then added, the reaction was
stirred for 2 h, concentrated in vacuo and purified via preparative HPLC
(5-4 40% CH3CN: 1320 with 0.1% TFA) to give 29.9 ng of a solid identified as
the TFA salt of

3- (2- HATH {01 mineblpwis yhen-adided mukingysurepyli iiterial hyd Hissolivedz Bhis, 2-

‘Z‘%pié{eﬁl s Biliowes tycipe addifipn of e @ T mthed 305 T r?esv%ﬂwedl“w:f]:’? ?M?fo
2 4 -1,
) S (min 2Bt ypnd s 288yt Sy el i hcachioftfeltd 11 1
g c;c; 5§th|red]for-§gl, Goncenifatedin vac@0eid purifiefvia pEpARHEETRIIC 15-SMP% ESP+)
M it & Tos A o e Hde g ef gyl p e ket pi 2- )

d ' ' |
py“ 2 S eRinE B IR B £ ‘%E%?ﬂé?ﬁ EyDplae bty .
a] pyr catbmedit-acat (Rempthioxyathyl)-aMidet 4 HNME (S@mamm&)f QrSll('ss . I
repa 1.0 1 The reaction was stirred unti
A ﬁg(s\ﬁgé) &S%%ﬂ)%ﬂm }712)\/’\’6226’@4 éfgédf#&xu (0. £01 nmol)
t folT db
N R S e T R isH?f%%'r@fq@eifPﬁg"%Dt oIt for 107
m. cmmy@wyﬁ(wlam ne (0.288 nmol) was then added, the reaction was _
stirred for 2 h, concentrated in vacuo and purified via preparative HPLC (54
40% 5 CH3CN. 2O with 0.1% TPA) to give 36.1 ng of a solid identified as the

TFA salt of 3(2 am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazol :
1, 2- agpy¥bth 61e- 6- carboxylic acid (2-nmethoxy-ethyl)-amde. 'H NVR (d6- DMSO,
400 :

3 (Z-Ammo-p}(rrlmldm- 4-y1)-2~(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-

carboxylic acid ([1,4}diexan-2-ylmethyl)-amide !
15 In a vial, 3-(2-amino-pyrimidin-4-y!)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2- ;

afpyridine-6-carboxylic acid (0.144 mmol; see Example 55 for its preparation) was

added with DMF (1 mL). The reaction was stirred until all material had dissolved.

HATU (0.201 mmol) was then added making sure all material had dissolved. This .

was followed by the addition of DIEA (0.720 mmol). This mixture was allowed to . )
20 stir for 10 min. [1,4]Dioxan-2-yl-methylamine (0.202 mmol) was then added, the

reaction was stirred for 2 h, concentrated in vacwo and purified via preparative HPLC
(5> 40% CH;CN:H;0 with 0.1% TFA)to give 30.0 mg of a solid identified as the
TFA salt of 3-(2—amino-pyrimidin~4—yl)-2-(6-methyl-pyridin—Z—yI)-imidazo[1,2—
aJpyridine-6-carboxylic acid ([1,4]dioxan-2-ylmethyl)-amide. 'H NMR (cis-DMso,

25 400 MHz): 2.52 (s, 3H), 3.30 (m, 1H), 3.37 (m, 2H), 3.51 (m, 1H), 3.62 (m, 1H), 3.68
(m, 1H), 3.73 (m, 1H), 3.80 (m, 2H), 6.92 (d, 1H, J = 5.6 Hz), 7.43 (d, 14, /=77
Hz), 7.59 (bs, 1H), 7.93 (m, 4H), 8.32 (d, 1H, J = 5.6 Hz), 8.82 (dd, 1H, /=56,56
Hz), 9.72 (s, 1H), MS (ESP+) 446.3 (M+1).
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3H, 3.32 (s, 3H), 3.52 (m 411), 6.89 (d,IH J =5.6 Hz), 7.42 (d, 1H, J =
8.1 Hz), { 7.45 (bs, 1H), 7,92(m 4H), 8.33 (d, 1H, J= 5.6 Hz), 8,81 (m
1H), 9.70 (s, UH: M5 10 (ESP+) 404.7(M1-1). Exanple 60

3-(2-Am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo [1, 2-3a]

pyri di ne-6- carboxylic acid ([1,4]dioxan-2-ylnmethyl)-amde 15 In eh vi al ,
3-(2-amni no-pyrimndin-4-yl)- 6- met hyl -pyridin-2-yl)-imgdazo[ 1, 26 MAR 7007

a] pyri di ne-6-carboxylic aci . 144 mol ; see Exanple 3 or its
prepar ati on) YWAS00EHRELE with DVF (I nl). The reaction was stirred until all
mat eri al had di ssol ved. HATU (0.201 mmol) was then added maki ng sure all
mat eri al had dissolved. This was followed by the addition of DI EA (0,720
nmol ). This mixture was allowed to 20 stir for 10 mn.

[ 1, 4] D oxan- 2-yl - et hyl am ne (0.202 mol) was then added, the reaction was
stirred for 2 jgm,ﬁ pcgntrated in vacuo and purified via preparative HPLC
(54 40% CH3CN: 0.1% TFA)to give 30.0 ng of a solid identified as the
TFA salt of  3~{[3- (2—Ammo pyrlm1d1n-4—yl)-—2-(G-methyl—pyrndln-z-yl)-lmndazo[1 2-

3-(2-am no-pyriym dj,n i m dazo[ 1, 2-
a] E)yrl di ne- pyc‘QPBWqécﬁﬁlf Ia%]rmﬁé%fﬁ’)(‘kmﬁla 'H%l it le. [H NMVR ( d6- DVSO,
25 400 MHz): 2.52 (s, 311), 3.30 (m 1H), 3.37 (m 2H), 3.51 (m 1H), 3.62

| 3. 68 -AB373 eh . 5.6
|(42m) H)43 & _“(4 m mvags (ma(nﬁiholaghmarﬁ@f%@ (@ilmﬂt)y; @n%& ﬁijr8) Aagidﬁb[fz S

5.6 Hz), 8. %p ridine-bHarioxylis agid (9. 1814 thinp]; seeEZan(usle Sifct:) ;ts pspeﬁsm)wmes 3

(52 oo oy PG A0 P ROE s Bt s g ot

pyri di Jne 6- cgphony, iGlafH}nt}wﬁt‘HQh qdddd @ekidg %%W'mﬁ&tiﬁrhaﬁr&@sol@e@ This
3-(2-anuno-pyrim di n-4- pyr|d|n2 |)-imdazo[ 1, 2-

hyl -
aj pyri di ne- 6- cwaﬂofn»ﬂpmed baﬁ@actdalqmqf PBA; (0§é@ﬂm [Thissmixtare W&@llow@d to

1 nL Ih i |, all
Tt or ] al | had GEdar LG "aTerogradoninsid Myl Sk 02ad Hmihuihet et
material hagd dihg$elcYieslwad Qr.'u?ed ﬂﬁ@ i%h@&ﬁﬁté&)&nﬁfﬂﬁto‘aﬁﬂ ik RfedQfia Begﬁraﬁge 720

mrol ). This mxture was allowed to” stir for 10 mn. Amno- onic acid
met hyl ester (BPROASmrdd% "IV R withéd, % TFA) to give 27.3 mg of a sohd identified as

the TFA salt of 3-{[3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y1)-

imidazo[1,2-a}pyridine-6-carbonyl}-amino}-propionic acid methy! ester. "H NMR
(ds-DMSO, 400 MHz): 2.51 (s, 3H), 2.68 (t, 2H, J = 7.4 Hz), 3.57 (g, 2H, J = 6.8

15 Hz), 3.66 (s, 3H), 6,88 (d, 1H, J = 5.4 Hz), 7.42 (d, 1H, J = 7.4 Hz), 7.43 (bs, 1H),
7.91 (m, 4H5), 8.31 (d, 1H, J = 6.0 Hz), 8.84 (dd, 1H, J = 5.4, 5.4 Hz), 9.71 (s, 1H);
MS (ESP+) 432.2 (M+1).

Example 62
20 3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a] pyridine-6-
carboxylic acid ({1,4]dioxan-2-ylmethyl)-amide

In a vial, 3~(2-amino-pyrimidin-4-y})-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyridine-6-carboxylic acid (0.144 mmol; see Example 55 for its preparation) was
added with DMEF (1 mL). The reaction was stirred until all material had dissolved.

25  HATU (0.201 mmol) was then added making sure all material had dissolved. This
was followed by the addition of DIEA (0.720 mmol). This mixture was allowed to
stir for 10 min. (unsym)-N,N-Dimethylhydrazine (0.202 mmol) was then added, the
reaction was stirred for 2 h, concentrated in vacuo and purified via preparative HPLC
(5> 40% CH3CN:Hz0 with 0.1% TFA) to give 9.8 mg of a solid identified as the

ap TFA salt of 3—(2—amino-pyrimidin—4—yl)-2%(96~methyl—pyridin—Z-yl)-imidazo[1,2—



e ————— S ——
10 the reaction was stirred.for 2 h, concentrated in vacuo and purified via
preparative HPLC (5-* 40% CH3CN. H20 with 0.1 % TFA) to give 27.3 ng of a
solid identified as the TFA salt of
3-([3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)- :
i mdazo[ 1, 2-a] pyri di ne-6-carbonyl]-am no}-propionic acid nmethyl ester. 'HNWR
(d6-DMSO, 400 MHz): 2,51 (s, 31-1), 2.68 (t, 2H,-Jr 7.4 Hz) b ®BNI(q, 2H, J
= 6.8 15 Hz), 3.66 #& 3H), 6.88 (d, IH J = 5.@42), 7.42 (d, 1H, J=7.4
Hz) , wb #+0b®go | H), 7.91 (rr. 41-1), 8.31 (d, IN, J = 6.0 Hz), 8.84 (dd,
1H, J =54, 5.4 Hz), 9.71 (s, 111); M5 (ESP+) 432.2 (M+l). Exanple 62 20
3-(2-Am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[ 1, 2-a] pyridi ne-
6- carboxylic acid ([1,4]dioxan-2-ylnethy])-amde In a vial,
3-(2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[1, 2-
a] pyridi ne: 6-carboxylic.acid.(0.144 mol: .see Ex Qe S
pr epafRyrigine-tuagoo Ee%?‘mﬂh41§5ﬁ’4'-a‘r§'yrlﬁi£‘?‘,h?1?ﬁémf’%am§byﬁpﬁ ed until all
mat er | Dﬁq% j : HATY a3 6 1 he(d agued=1eki ng sure all
mat er?’g{# a gzuggﬁg?fz?rﬁu(s’s \A’/aé'g@zfgfl’)lloﬁed %ywﬁ’e addition of DI EA (0.720
mol ) HzJ;1.57 (Bsx 1 H),&7.9%&m,AH)o 888 (dolHsi #r5.63#2)1970(s% 1H);, MS (ESP+)
(unsym - N, N- Di et hyl hydrazine (0.202 nmol) was then added, the reaction was
stirrd -?&M"Zl)h, concentrated in vacuo and purified via preparative HPLC
(54 40% CH3CN: H20 with 0.1% TFA) to give 9.8 ng of a solid identified as the
3Q TFA salt of
3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[1,2- 69 6 MAR
2(}!')1 WD 20041021989 a] pyri di ne-6-carboxylic acid

([1, 4]di oxan-2-yl nethyl)-am de. 'H NVR (d6-DVSO, 400 MHz): 2,52 (s, 3H),
2.74 Example83g 90 (4] 1H J = 5.6 Hz), 7.43 (d, 1H J = 7.4 Hz), 7(."37 (bs,

g- m| )&“?2' gzg‘nr%ﬁgbpgsl%“:'ﬁ?m'(“dyl)étt’ﬁ'lﬂalﬁd—%yH@n-Z%vly-pmﬁﬁzoE‘l';ﬁ-; M5 (ESP+) 89. 2

N- [ 3- GPpyidine-Goearibongli}nnehghysutfopmide hyl - pyri di n-2-yl)-i mi dazo[ 1, 2-
a] pyri di ne-6-carbonyl]-neth anesul fonam de 10 In a vial,

374 2-am no-pyrk i gl A Xy dnd Ra BB e PY AL By it ) 1) M SR%8E 2 2
aJpyridine-6-carboxylic acid (60 mg, 0.173 mmol; see Example 55 for its preparation)
was added with DMF (1 mL). The reaction was stirred untif all material had
dissolved. HATU (92 mg, 0.242 mmol) was then added making sure all material had
dissolved. This was followed by the addition of DIEA (150 ul., 0.865 mmol). This

15 mixture was allowed to stir for 10 min. Methylsulfonamine (20 mg, 0.207 mmol) was
then added and the reaction was stirred for 2 I and checked by HPLC. The reaction
was purified by preparative HPLC (5-2 40% CH3CN:H20 with 0.1% TFA). (Impurity
in NMR_) "H NMR (dg-DMSO, 400 MHz): 2.47 (5, 3H), 3.45 (5, 3H), 6.88 (d, 1, J ()
= 5.7 Hz), 7.17 (bs, 1H), 7.36 (dd, 1H, J=2.8, 57 Hz), 7.88 (m, 4H), 834 (4, 1H, J
20 = 5.0Hz), 9.81 (s, 1H). MS (ESP+) 424.3 (M+1).

Example 64
3-(2-Amino-pyrimidin-4-y)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-
carboxylic acid (2-thiophen-2-yl-ethyl)-amide
25
In a vial, 3-(2-amino-pyrimidin-4-yI)-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-
a]pyridine-6-carboxylic acid (50 mg, 0.144 mmol; see Example 55 for its preparation)
was added with DMF (1 mL). The reaction was stirred until all material had
dissolved. HATU (77 mg, 0.201 mmol) was then added making sure all material had
30  dissolved. This was followed by the addition of DIEA (180 uL, 0.720 mmol). This

-



a] pyridi-ne-6-carboxylic acid (60 ng,~0.173 nmol ; see Exanple 55 for its
preparation) was added with DMF (1 nL). The reaction was stirred until all
mat erial had dissolved. HATU (92 ng, 0.242 nmol) was then added meki ng sure
all material had dissolved. This was followed by the addition of DI EA (150
uL, 0.865 mml). This 15 mxture was allowed to stir for 10 mn. Map

Met hyl sul fonam ne (20 ng, 0.4Q7 mmpl) was then added angd_the reactlon vvé@7
stirred for 2 h and checked *f5iyY HPLC. The reaction was élfled by
preparative HPOSOPHE®188% CH3CN: H20 with 0.1% TFA). (lnpurity in NI\/R) "H NMR
(d6- DMSO, 400 MHz): 2.47 (s, 3H), 3.45 (s, 3H), 6.88 (d, 1H, J fl 5.7
Hz), 7.17 (bs, 1H), 7.36 (dd, 1H J = 2.8, 5.7 Hz), 7.88 (m 4H), 8.34 (d,
1H, J 20 = 5.0 Hz), 9.81 (s, 11-1). MS (ESP+) 424.3 (Mtl). Exanple 64
3-(2-Am no-pyrirridin 4-yl)-2-(6-methyl -pyridin-2-yl)-imdazo [1,2-a]

pyri dine-6- cay, gg"hfc 2

3-(2-am no- pyr| m % ﬁﬁ%g(ﬁ W?E@ﬁﬂrﬁ)y%ﬁ!ﬂﬁ;@x 2%3,13&1”?%5%%? gﬂiﬁ‘ \6 E

a] pyri di ne- 6- Crarﬂmywhs theaatlded(&nd th@rea&mhMami'ed feee hRndnbeckddDyIPLC The
preparation) was added w The reaction was_stirred untjl all

material had MGAEA ‘V%%{E’“flilf@ﬁlﬁﬁ( Pfﬁpﬁﬁjm’@}ﬁbg (3 4P Ve B3 ONEH28 et Ak TR s ur e

| I f
(180 0L, 0. 720 HhBES LSRMSG pp bR, 53 Lo ot £ L2t 2P ste o8 e Y o
10 min. 2-Bi o@rsemm)ﬁ9mhy1{,mrse7 2}, 700, (n). 3ED37. 391(3&)1}\1;@5 R s GEERD. aend
the reaction was stirred._f h and checked_by HPLC reaction was

purified by pr@péﬁa-{rv%olllﬁ)d ?‘B@SAMW% Wﬂiﬁdﬂl@-ﬁﬁﬁﬂ)}iﬂ 8.P0(fR

L £'r), o s s 58 S G S sty aff A 559 2T 3 0
5.0 1U)/ 7. 44 111, J = 8.0 Hz), 7.54 (bs, 1H), 7.94 (m 411), 8.34 (d,

IH J =6.0 H 890 dd 1H, J = 5.3, 5.7 Hz), 9.70 (s, 111). MS (ESP+)
4561(M+1)

6- . (2:a'r6\lr)no>r<]§1l | )érja r%ril:}y lg%ﬁz&%gﬂ%g*-?bﬂaﬁf-ﬂﬁ)’-lrmd‘?q%ﬁ[,zl-aﬁiﬁlﬁﬁﬁj6qi "
3-(2-am no- pyraalfbdm;&aqiﬂ);yaalﬁ@pymdﬁub- pyridin-2-yl)-imdazo[1, 2-
In a vial, 3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-
aJpyridine-6-carboxylic acid (50 mg, 0.144 mmol; see Example 55 for its preparation)
was added with DMF (1 mL). The reaction was stirred until all material had

15  dissolved. HATU (77 mg, 0.201 mmol) was then added making sure all material had

dissolved. This was followed by the addition of DIEA (180 ul., 0.720 mmol). This
mixture was allowed to stir for 10 min. Cyclopropylamine (12 uL, 0.173 mmol) was
\ then added and the reaction was stirred for 2 h and checked by HPLC. The reaction
) was purified by preparative HPLC (5-> 40% CH:CN:H20 with 0.1% TFA). 'H
20 NMR (ds-DMSO, 400 MHz): 0.65 (m, 2E), 0.78 (m, 2H), 2.51 (s, 3H), 2.92 (m, 1H),
6.94 (d, 1H, J = 6.0 Hz), 7.45 (d, 1H, J = 7.4 Hz), 7.73 (bs, 1H), 7.93 (m, 4H), 8.33
(d, 1H,J = 63 Hz), 8.72 (d, 1H, J = 4.0 Hz), 9.70 (s, 1H). MS (ESP+) 386.4 (M+1).

Example 66
4-[6-Methyl-2-(6-methyl-pyridin-2-yl)-8-morpholin-4-yl-imidazo[1,2-a] pyridin-3-
25  yll-pyrimidin-2-ol

A mixture of 4-[8-bromo-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2~
a]pyridin-3-yl]-pyrimidin-2-ol (30 mg, 0.08 mmol; see Example 67 for its
preparation), morpholine (15 ul, 0.17 mmol), Pd(OAC), (9 mg, 0.04 mmole), NaOtBu
(19 mg, 0.198) and E-dicyclohéxylphosphino-il’-(N,N-dimethylamino)bipheny1 (20

30  mg, 0.05 mmol) in dioxane (600 ul) was degassed under Na. The reaction was heated

71



aj pyridi ne-6-carboxylic acid- (50 ng, 0.144 mmol; see Exanple 55 for its
preparation) was added with DMF (1 nL). The reaction was stirred until all
materi al had 15 dissol ved. HATUL77 ng, 0.201 mmol) was then added making
sure all material had dissolved. This was followed by the additi on of DMA
(180 uL, 0.720 mmol). This mxture was allowed to stir for @c?

Cycl opropylamne (12gal, 0.173 nmol) was then a d and the r@ qw)n was
stirred for 2 h and théecked by HPLC. ' The reacti o~ was purified by

pr epaWEtZ0GH0HREIC (5- 40% CH3CN:. H20 with 0.1% TFA). 'H 20 NMR (d6- DMSO, 400
MHz): 0.65 (m 2H), 0.78 (m 2H), 2.51 (s, 311), 2.92 (m 1H), 6.94 (d,
11, J =6.0 H), 7.45 (d, 1H, J 7.4 Hz), 7.73 (bs, 111), 7.93 (m 411),
8,33 (d, 111, J= 6.3 Hz), 8.72 (d, 1H, J= 4.0 Hz), 9.70 (s, 1H). MS (ESP+)
386.4 (M+l). Exarrpl e 66

4-[6- I\ﬁbgyb;é_y e afice a8 el hnibh OPECH) i i £ikered drobgh 2- a]

pyri di pyr|m -ol A m xture of

4- 8- Iy, £EJ ﬁlé@ﬂ%ﬂt%(r@m@ﬁédlmba@w l'ﬁlerreﬁdyth )vaswdﬁz@bl HPLC (C13,

di 2- ol f it
B bt ok bbb (R T HEAE )3
NaCQt B
2-di CMW éﬁ:ﬁ#&?%dgz(ﬁ{l- (53t?rthzhlg—Parsnsr{ljo()d'b'ljphge}ull_lIz H& % 19( , 0.05 mmol)
2097| 0@1200@?0‘] &9 1 W8S 1HRIASHAN side HzNRH), The3 (dakt 6&&1%151‘1}1@ d 71 6 MAR

021989 (105°C). for 1.5 with CH2Cl 2
(2 ni)(sabid) #J%(Ww,t%ﬁ%(}‘gh‘mlz%w (%%ﬂh%‘lgéi %ﬁt%&?@%ﬁ%ﬁ@hacuo. The
residue was purified by HPLC (C18, H2O MeCN gradient) to afford the titled

conpound as a red solid (3.1 ng, 1099 fH NWR (300 MHz, CDCl 3) 8.82 (s =

6.6 Hzpidmble 6B. 50 (d J=18.1Hz, 113), 8.19 (s, 5 1M 7,80 (t, J ;8)1 Hz,
1H), 7—521‘%“7 d, J = 1H) 4:05
4t|)|) , 3. %[Qwﬁromﬁ-sn@:hy!@ (?srnythwpxl(?l(igl-zﬂlb"mw@z@@séﬂP‘K&)‘g“(ﬁ% EDxarrpI e( 217

f 4-[ 8- Brono-6-net hyl -2-(6 in-2-yl)-imdazo [1, 2-a]
py ?(i’dln 3-yl] 10 pyrimdin-2- ow@drﬁig%?g of

8- br ono- 3 (Axties BABABUMbBIYL- mﬂtanmudﬁonympymmicﬁa#eylbrﬁl-mgﬁwhz (6-
methyl m%%/i{);l—%ygdlzn— -}lj—;ggd(ggg[? [21a]123yr1&m¥ (é’?y mg, g%& mgl, preparcm |; prepared in
accordance with Ex. 2), NH,OAc (3 g), H,O (3 mL and dioxane (10 mL) in DMSO
(11 mlL) was refluxed (12 h). The solvent was removed in vacuo. The residue was
——_15___triturated with water to afford the titled compound as a yellow solid (682 mg, 90%).
'Y NMR (300 MHz, DSMO-dg) 9.30 (s, LH), 7.84 (m, 5H), 7.33 (d,/ = 7.0 Hz, 1H),
6.31(d, J = 6.0 Hz, 1H), 2.45 (s, 3H), 2.37 (s, 3H); MS (ESP+) 396 (M+1).

Example 68 |)
20 4-[6-Methyl-2-(6-methyl-pyridin-2-yl)-8-(2-pyridin-3-yl-ethylamino}-
imidazo[1,2-a]pyridin-3-yl]l-pyrimidin-2-o0l

A mixture of 4-[8-bromo-&-methyl-2-(6-methyi-pyridin-2-yi)-imidazo[1,2-
alpyridin-3-yl]-pyrimidin-2-ol (50 mg, 0.13 mmol; see Example 67 for its
preparation), 2-pyridin-3-yl-ethylamine (34 mg, 0.28 mmol), Pd(OAc), (15 mg, 0.07

25 mmol), NaOtBu (32 mg, 0.33 mmol) and 2-dicyclohexylphosphino-2"-(N,N-
dimethylamino)biphenyl (33 mg, 0.084 mmol) in dioxane (1 mL) was degassed under
N.. The reaction was heated (160 °C) in a microwave for 30 min. The mixture was
diluted with CHyCl; (2 mL) and MeOH (100 ul) and passed through a plug of SiO,.
The residue was purified by HPLC (C18, H,O-MeCN gradient (10 mM NHLHCO,

30  buffer)) to afford the titled compound as a red solid (5 mg, $%). MS (ESP+) 438

(M+1).
72



accordance wwth Ex. 2), NH4OAc (3 g), H20 (3 nL and di oxane (10 nmL) in DVSO
(11 m) was refluxed (12 h). The solvent was renoved in vacuo. The residue

was 15 triturated with water to afford the titled conpound as a yell ow solid
(682 my, 90% - 'H NWR (300 MHz, DSMD-d6) 9.30 (s, 1H), 7,84 (m 5H), 7.33

(d, J =7.0 Hz, 1H, 6.31 (d, J =6.0 Hz, IH), 2.45 (s, 31-1), 2.37 (s,
3H); M5 (ESP+) 396 (Mrl). Exanple 68 20 6 MAR 2007
4-[ 6- Met hyl - 2- (6- net hyl - pyrlgﬁl-Z yl)-S-(2-pyridin-3-yl- #yl am no) - |r'rpdazo

[1, 2-a] pyri di imdin-2-ol A mxture of
4-[ 8- br ono- 6- %e %%f}bﬁlgﬁi met hyl - pyri din-2-yi)-imdazo[1, 2-
a

]pyridin-3-yl]-pyrimdin-2-ol (50 ng, 0.13 mmol; see Exanple 67 for its
preparation), 2-pyridin-3-yl-ethylamne (34 ng, 0.28 mol ), Pd(QAc)2 (15 ny,
0.07 25 mml ), NaGBu (32 ng, 0.33 mml) and

2-di cycl ohexyl phosphi no-2'- (N, N di met hyl am no) bi phenyl (33 ng, 0.084 mol)
in dioxane (1 nmL) was degassed under N2. The reaction was heated (160 C in
a mcrowave for, 30 m The m xture was diluted with CH2ClI 2 (2 M.) and MeCH
(100 ul) and pMough a plug of Si02. The residue was purified by

HPLC ( C18, HZO%@jeﬁﬂQLgn{n efisfl- Mﬂ%gi?-@%@ﬁti ]_teﬂlyﬁrﬁﬁ{o the titled

conpound as a red solid ( (E 38 ( R 2007 WD
2004/ 021989 Exalmdaeoﬂgla]pyrldm—3—yl]-pyrim1dm-2-ol

LS e BB b b S e

4-[ 8- br ono- 6- 236 {hidi @ydsv 0 -wiﬁninimd@é%éa 67 fi
al pyri di n- 3- ylrr]'?1 ﬂg&fkhl'nm gnﬁg m (ij é ;" see Exﬂgﬂn% | e C‘E§-7lts'for its

prepar at i on) 2;qp5urat1dn)1Qa;}yimmﬂhyll-eihylnmlr(eiﬂ mag, OS2 mal) IP}i(ORdX;(DNi:)I@ 0105 ny,

gl gz,t hyl m ,no) m%ﬁgrﬁﬁﬁﬁg‘%”?rgﬂgé glgﬁ’ﬂ%ﬂ% fﬂ%&ﬁ%@g@p@’spﬁﬂﬁ?f v@;ﬁdegassed
Tt ure vas ot on e RpOREN9e 36,0 mﬁéﬁﬂ’%@%’ﬁz"%ﬁé € L] i St el o
a plug of %vQ2N,. Thereaeton msﬂmstcmﬁﬁﬁ 1@dn lymieRivevedor 30 b6 ThEhiguadvant
(10 M NHIHCOS diluted with CH;Cl, (2 mL) and MeOH (100 ul) and passed through a plug of SiO..
The residue was purified by HPLC (C18, HO:MeCN gradient (10 mM NH4HCO;
buffer)) to afford the titled compound as yellow solid (3 mg, 5%). "H NMR (300
MHz, CDCh) 8.63 (s, /=42Hz1H),7.79(d,/J=79Hz, 1H), 7.64(td, J 7.9,2.0
15 Hz 1H), 7.22 (m, 2H), 6.61 (s, 1H), 6.23 (s, 1H), 5.70 (s, 1H), 5.32 (s, 1H), 3.73 (q, J
=6.4Hz, 2H), 3.24 (t,J = 6.4 Hz, 2H), 2.87 (s, 3H), 2.35 (5, 3H); MS (ESP+) 438
(MFD).

% Example 70

20 4-[6-Methyl-2-(6-methyl-pyridin-2-yl}-8-(2-pyridin-4-yl-ethylamino)-
imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ol

A mixture of 4-[8-bromo-6-methyl-2-(6-methyl-pyridin-2-yl}-imidazof1,2-

a]pyridin-3-yl)-pyrimidin-2-0l (50 mg, 0.13 mmol; see Example 67 for its
preparation), 2-pyridin-4-yl-ethylamine (34 mg, 0.28 mmol), PA(0OAc), (15 mg, 0.07

25 mmol), NaOtBu (32 mg, 0.33 mmol) and 2-dicyclohexylphosphino-2°-(N,N-
dimethylamino)biphenyl (33 mg, 0.084 mmol} in dioxane (1 mL) was degassed under
N,. The reaction was heated (160 °C) in a microwave for 30 min. The mixture was
diluted with CH,Cl; (2 mL) and MeOH (100 ul} and passed through a plug of Si0,.
The residue was purified by HPLC (C18, H,O:MeCN gradient (10 mM NILHCO;

30  buffer)) to afford the titled compound as yellow solid (2 mg, 4%). "H NMR (300
MHz, CDCls) 8.57 (m, 2H), 7.9 (s, 1H), 7.79 (i, J = 7.6 Hz, 1H), 7.23 (m, 3H), 6.59



buffer)) to afford the titled conpound as yellow solid (3 ng, 5%9. '"H NWR
(300 MHz, CDC13) 8.63 (s, J = 4.2 Hz 1H), 7.79 (d, J = 7.9 Hz, 1H), 7,64
(td, J 7.9, 2.0 15 Hz, 11-1), 7.22 (m 2H), 6.61 (s, 1H), 6.23 (s, 1H, 5.70
(s, 111), 5.32 (s, 1H), 3.73 (q, J =6.4 Hz, 2H), 3.24 (t, J = 6.4 Hz, 2H),
2.87 (s, 3H, 2.3 5 (s 3H); M5 (ESP+) 438 (M1). | Exanple 70 20

4-[ 6- Met hyl - 2- (6- nmekhy| - pyri din-2-yl)-S (2- pyru%-myl-etlﬁwﬁ@mmp)- i noi d
azo 12 |61p¥r%ld|n“3-yl] pyrimdin-2-ol A m xt#re of

4[8 “6~fet hyl - 2- (6- net hyl - pyridin-2-yl)-imdazo[ 1, 2-
alpyridin-3-yl]-pyrimdin-2-ol (50 ng, 0.13 mmol; see Exanple 67 for its
preparation), 2-pyridin-4-yl-ethylamne (34 ng, 0.28 mml), Pd(OAc)2 (15 nmg,
0.07 25 mmol ), NaGBu (32 ng, 0.33 mml) and

2-di cycl ohexyl phosphi no-2" - (N, N- di net hyl ani no) bi phenyl (33 ng, 0.084 nmol)

in di gmnﬁ 6(d 191))6 Wﬁ@s d&ga S8 ¢, URig HANRH), Bt (gdot 7arHmeH)8aused (160 C) in
a microwave for 3 he m xture was diluted with CH2Cl2 (2 mb) and MeOH
(100 GLY%%@%@@,CQ Bﬁl(ﬁ)@éﬁ 23p (ugHos MS GEEPHHB8 (Mt ldue was purified by HPLC
(C'S, H20: MeCN gradient (10 mM NHAHCO3 30 buffer)) to afford the titled .
conpound as yellow solid (2 ng, 4%9. '"H NWVR (300 M1z, CDA3) 8.57 (m 2H),

7.9 (fxaktdle 77- 79 (t, J—76Hz 1H), 7,23 (m 3H), 6596|\/AR2007 SIP WO
2004/02Téla_%ﬁ, J=6.0, IH, 6.21 (s, 1H), 5.39(t, J = 6.1 Hz, 1H), 3.64

(G JA{67VRthid-2- (zil-m;etlﬁ/lﬂﬁfr"-’(m-%ﬂl# Sﬂzenbmhobﬂi‘!-ykeﬂwl-‘(mmcw) 2.37 (s, 3H);
VS (E

4- 6- Rsygaﬂ?ﬁﬁzg'%'gﬁlﬁ' 'NB%X‘HPH’-'E:%) - 8- (2- nor phol i n- 4-yl - et hyl ani no) -

imdazo [1,2-a]pyridin-3-yl]-pyrimdin-2-ol A mxture of

4-[8-br OHQniﬁtd?Ebhéﬂ[8%6ﬁofﬂahiéﬂiy1-m(61:ﬂ¢tﬂyl%?&‘ld)n42D?I}iﬂﬁﬁiaio[5
a] pyridin-3 g}& pyri m di n-2- ol see Exanple 67 for{ its
prepan}mir -3- mrrpmﬂnouc%ﬂmmqaw mmohesee Bgample 67 £1 itinol ), Pd(OAC)2 (15

oo i%aer% 073?%%‘85”%?8%’1( %’%P‘“% @Wﬁ %}% BREROP2(33 ™, 0. 084 mmol)

i 10 di 0XEM@n{oD), NaDtB@%3ﬂﬂ$ﬁﬁS§dnxﬂﬂld@ﬁdZN?GycIEih@x?l@ﬁéé P Hb- Ieated (160 C) in

a nicrowave for 30 nin e mxture was diluted with CH2 2(2 m.) and MeCOH

(100 dipethilanpaebiphenylr (38 gre, # (4ugmet) isilioxane (1 mL) was degassed under

N,. The reaction was heated (160 °C} in a microwave for 30 min. The mixture was
diluted with CHzCl, (2 mL) and MeOH (100 ul) and passed through a plug of SiO,.
The residue was purified by HPLC (C18, HyO:MeCN gradient (10 mM NH,HCO;

15 buffer)) to afford the titled compound as yellow solid (4.5 mg, 8%). "H NMR (300
MHz, CDCl;) 8.11 (br.s, 1H), 7.80 (t, /= 7.7 Hz, 1H), 7.26 (4, J = 8.4 Hz, 1H), 6.61
(d, J = 6.50, 1H), 6.22 (s, 1H), 3.84 (m, 4H), 3.48 (t, J = 5.5 Hz, 2H), 2.89 (1, J = 6.1
Hz, 2H), 2.86 (s, 3H), 2.69 (s, 4H) 2.36(s 3H);, MS (ESP+) 446 (M+1).

20 Example 72
[3-(2-Amino-pyrimidin-4-yl)-6-methyl-2-(6-methyl-pyridin-2-yl)-imidaze{1,2-
a}pyridin-8-yl}-(3-morpholin-4-yl-propyl}-amine

A mixture of 4-[8-bromo-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyridin-3-yl]-pyrimidin-2-ylamine (50 mg, 0.13 mmol), 3-morpholin-4-yl-

25  propylamine (35 mg, 0.28 mmol), Pd(OAc) (15 mg, 0.07 mmol), NaOtBu (32 mg,
0.33 mmol), H20 (5 uL) and 2-dicyclohexylphosphine-2’-(N,N-
dimethylamiro)biphenyl (33 mg, 0.084 mmol) in dioxane (1 mL) was degassed under
Nz. The reaction was heated (160 °C) for 1 h. The reaction was filtered through
celite, The residue was purified by HPLC (C18, H;O:MeCN gradient (10 mM

30 NHELHCO; buffer)) to afford the titled compound as yellow solid (5 mg, 8%). 'H
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The residue was purified by HPLC (Cl.8; H20: MeCN gradi ent (10 nm NH4HCO3 15
buffer)) to afford the titled conpound as yellow solid (4.5 ng, 8% . IH NWR
(3000 MHz, CDCA3) 8.11 (br.s, IH, 7.80 (t, J=7.7 Hz, IH), 7.26 (d J- 84
Hz, IH, 6.61 (d, J =6.50, Il), 6.22 (s, 1H), 3.84 (m 4H), 3.48 (t, =
5.5 Hz, 211), 2.89 (t, J=6.1 Hz, 2H), 2,86 (s, 3H), 2.69 (s, 4153MR229%(?5(5
3H); M5 (ESP+) 446 (M+l). 2QzExanple 72
[ 3-(2- Aniino-pyrimdin-4-yl ¥&- net hyl - 2- (6- et hyl - pyr|d2 yl)-imd azo
[1,2- a] pyriv©R0@021989( 3- nor phol i n-4-yl -propyl)-arnin e A m xture of

4-[ 8- br ono- 6- net hyl - 2- (6- met hyl - pyri di n-2-yl)-imdazo[ 1, 2-

al pyridin-3-yl]-pyrimdin-2-ylamne (50 ng, 0.13 mmol), 3-norpholin-4-yl 25
propylamne (35 ng, 0.28 mmol), Pd(OQAc)2 (15 ng, 0.07 mml), NaQ Bu (32 ng,
0.33 mmol ), H20 (5 L) and 2-di cycl ohexyl phosphi no-2'-(N, N

di met hyl am no}@;m (g, SIL ed
under N2. The reactlon \A/a??e)atgé?ﬁ? H?)?:)Mfaﬂ %X? heﬁ?zﬁ%l %_\?Egﬁﬁs
filtered thr omm 7. &E(d Ves 7 Tz, 1EH) me(dyakf (18rHLE, |1éI) By 7HRLL= 18z, HE) OBEN
gradient (10 mvl buff er fford the titled cogpoun%%%éel | ow

solid (5 ng, 1 %79 EAC?% MRz sp gk B gBINRR 6((do
Ca 9sy, ilﬁ)zmé%ﬂ?d%ﬁé b ?%Q) 2432 6 ?H? {95 qgte T 5 72512

(s, 113), 5. 79z PH);IJMS ®ESP+Ha59 +1).5. 11 (s, 113), 3.8 (m 4H), 3.36 (q, J
6.3 Hz, 2H), 2.58 (s, 3H), 2.53 (t, J =7.1 Hz, 2H), 2.49 (m 413), 2.31

(s, 3H, 1.92 (quint, J =6.7 5 Hz, 213); MS (ESP+) 459 (M+l). Exanple 73
[ 3-(2- Amino-p Bz 4-yl)-6-methyl - 2- (6-nethyl - pyridin-2-yl)-imdazo[1, 2-
a) pyri din- 8- y%ﬂmpholln 4-yl -ethyl)-am ne 10 A m xture of

4-[ 8- br gno- 6- IMBH(PyAmio- ﬁyniﬁﬁdinlc&-pwd-ﬂlethﬂ——wdti}mleﬂlﬂ@?@{din-%yl)-xmldazo[1 2-

a] pyri din- 3- yI} pyrlmdl%yl ani ne , Q.13 mol ), 2-norpholin-4-yl-

et hyl ami ne (32JR¥gidin:Sodl Whﬁ’dﬁ‘éﬁﬂ)%hx 9YHBE 0. 07 ol ), NaQtBu (32 nm,

0.33 Mol ), H20 (5 L) and 2-di cycl ohexyl phosphi no-2" - (N, N-

di met hyl afg no) bi RigRgke 2R3 Bronf-B8AeHIII N6- bt BYARG.4-Y1yinkiauer1 degassed

under

a]pyridin-3-yl}-pyrimidin-~2-ylamine (5¢ mg, 0.13 mmol), 2-morpholin-4-yl-
ethylamine (32 mg, 0.28 mmol), Pd(OAc), (15 mg, 0.07 mmol), NaOtBu (32 mg,
0.33 mmol), H,0 (5 L) and 2-dicyclohexylphosphino-2’~(N,N-
dimethylamino)biphenyl (33 mg, 0.084 mmol) in dioxane (1 mL) was degassed under
15 Nj. The reaction was heated (160 °C) for 1 h. The reaction was filtered through
celite. The residue was purified by HPLC (C18, X,0O:MeCN gradient (10 mM
NHHCO; buffer)) to afford the titled compound as red solid (6 mg, 10%). 'H NMR
) (300 MHz, CDCls) 8.44 (s, 1H), 8.15(d,J =5.0Hz, 1H), 7.63 (t, /= 7.6 Hz, 1H),
’ 7.55(d, J = 7.4 Hz, 1H), 7.15 (d, J = 7.7 Hz, 1H), 6.66 (d, J = 5.5 Hz, 1H), 6.12 (s,
20 1FD, 5.57(t,J =53 Hz, 1H), 5,11 (s, 1H), 3.76 (m, 4H), 3.37 (g, J = 6.1 Hz, 2H),
2.74 (t, J = 6.3 Hz, 2H), 2.59 (s, 3H), 2.54 (m, 4H), 2.31 (s, 3H); MS (ESP+) 445
(M+1).

Example 74
25  4-]6-Methyl-2-(6-methyl-pyridin-2-yl)-8-morpholin-4-yl-imidazo{1,2-a] pyridin-3-
ylJ-pyrimidin-2-ylamine

A mixture of 4-[8-bromo-6-methyl-2-(6-methyl-pyridin-2-yl}-imidazof1,2-
a]pyridin-3-yl]-pyrimidin-2-ylamine (50 mg, 0.13 mmol}, morpholine (25 uL, 0.2
mmol}, PA(OAc), (15 mg, 0.07 mmo}), NaOtBu (32 mg, 0.33 mmol)}, H,O (5 pL) and

30  2-dicyclohexylphosphino-2’-(IN,N-dimethylamino)biphenyl (33 mg, 0.084 mmol) in
75



15 N2. The reaction was heated (160 C) for 1 h. The reaction was filtered
through celite. The residue was purified by HPLC (C'S, H20: MeCN gr adi ent
(10 MM NH4HCO3 buffer)) to afford the tilled conmpound as red solid (6 ny,
109. 'H NWVR (300 MHz, CDC13) 8.44 (s, 111), 8.15 (d, J = 5.0 Hz, 113),
7.63 (t, J =7.6 Hz, IH), 7.55(d, J =7.4 Hz, 1H), 7. 15; {ydp éﬂf 7.7 Hz,
113), 6.66 (d, J =@&5 Hz, 1M 6.12 (s, 20 1H) g=9. 57 (t, J = g Hz, 1H),
5. 1‘%,0(}3'0 éﬂ%‘” 3.76 {m 4H), 3.37 (q, J = 6.1 Hz,”2H), 2.74 (t, J = 6.3 Hz,
211V O DOEPE 313) 2.54 (m 4H), 2.31 (s, 3H); M5 (ESP+) 445 (Mkl).
Exampl e 74 25

4-[6- Met hyl -Z- (6- et hyl - pyri di n-2-yl)-8-norpholin-4-yl-imdazo[1, 2-al pyridin
-3- yll-pyrimdin-2-ylami ne A m xture of

4-[ 8- br ono- 6- net hyl - 2- (6- net hyl - pyri di n-2-y1)-im dazo[ 1, 2-

a] pyaio@khﬂeérnﬂ])vmrdegm&mn&r WrarfheaesGnnmas Keatsd (160 6C) forriohphol i n (25 pL,
0.29 mol), Pd(QAc) 15 ng, 0.07 mmol ), NaQ:tBu (32 , 0.33 mol), H20 (5
gL) Thel remtian dvasyit ugh 6slitsi ﬁl&wz"esmmaélp%ﬁpébhﬁf' ffebhenyl (33 ny,

0. 084 in .75 02 i d d
cndoF=RBMeFnL regiat QLR COs Pofizel) AP R d E Sppbyfldy 1B (23205
Filt gsipf(2 brauehc el Nem (Bbe MEsi dDTiyas 70uE, fHed 1Y dHPEG § 618, HzO MeCN
gradient (10 ™V NHAHCO3 buffer)) to afford the titled conpound as red soliid
(2. 9 1HR), 7.894d, A+ TNMVEz 380 7167t J%)D@I-%;‘IZMI'IB T (4= 79Hs 16H,684= 5 5 Hz, 5
1H), . 7.79 J. = 7. 1 7. = |k, ~ 7. , J =17.6
HZH? i‘I-l)’,Y 2585 B b () %,3 (fﬁ’)i}(‘%‘?hém(%ﬁl?daz@%z“?%%ﬁ (%@@4. 01 (rn,
4E:(-I)a, 213:,6 ’Sﬂ% MM ESP) 308 sM+3K) . 2.35 (s, 3H); MS (ESP+) 402 (Mrl). -~I)
[3-?2-Am‘ no- pyri mi di n-4-yl ) - 6- met hyl - 2- (6- net hyl - pyri di n-2-yl ) -i mi dazb[ 1, 2-

i di n-8%yl]-(2-pyridin-3-yl-ethyl)-ani A m xt i
o DAEIEZE P EL S L ) e 1

i30(0 1o JpyRithidin-diyl)- @iy e thiyl-R96(He Bidls- 209 pimidazo(1,2-
gqg)ﬂ[:?’gzﬁég?ﬁf-et hyl @mqln)g); 2%3 %?ﬁo%zgthmﬁ), Pd(nyOl%\c%uz a(z% mg, 0.07 mol) |
NaQx g]pj(xmm-,é-yl]eﬂsgrrndimfj—yl—ethyl)—amme

A mixture of 4-[8-bromo-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-

ajpyridin-3-y1}-pyrimidin-2-ylamine (50 mg, 0.13 mmol), 2-pyridin-3-yl-ethylamine
(33 mg, 0.29 mmol), PA(OAc); (15 mg, 0.07 mmotl), NaGtBu (32 mg, 0.33 minol), !

15 HpO (5 pl) and 2-dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyl (33 mg,
0.084 mmol) in dioxane (1 mL) was degassed under N;. The reaction \;vas heated
(160 °C) for 1 h. The reaction was filtered through celite. The residue was purified
by HPLC (C18, H,O:MeCN gradient (10 mM NH,HCO; buffer)) to afford the titled
compound as red solid (6.5 mg, 11%). "HNMR (300 MHz, CDCL) 8.57(d, J= 2.1,

20 1H), 8.51(dd,J =48, 1.6 Hz, 1H), 8.46 (s, 1H), 8.12(d, /= 5.4 Hz, 1H), 7.63 (m,
2H), 7.56 (d,J = 7.5 Hz, 1H), 7.26 (dd, J = 8.1, 4.8 Hz, 1H), 7.16 (d, J = 7.5 Hz, 1H),
6.67 (d, J = 5.4 Hz, 1H), 6.14 (s, 1H), 5.50 (s, 1H), 5.37 (s, 2H), 3.57(q,J = 7.5 Hz,
2H), 3.05 (t, J = 7.5 Hz, 2H}, 2.59 (s, 3H), 2.32 (s, 3H);, MS (BESP+) 437 (M+1),

25 Example 76
[3-(2-Amino-pyrimidin-4-yl)-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a}pyridin-8-yl]-(2-pyridin-2-yl-ethyl)-amine

A mixture of 4-[8-bromo-6-methyl-2-(6-methyl-pyridin-2-yl)~imidazo{1,2-
30  a]pyridin-3-yl}-pyrimidin-2-ylamine (50 mg, 0.13 mmol), 2-pyridin-2-yl-ethylamine
76



15 H20 (5 pL) and 2-di cycl ohexyl phospbi no-2' - (N, N-di met hyl am no) bi phenyl (33
ng, 0.084 mmol) in dioxane (1 nL) was degassed under N2. The reaction was
heated (160 C) for 1 h. The reaction was filtered through celite. The

resi due was purified by HPLC (C18, H20: MeCN gradient (10 mv NHIHCC3
buffer)) to afford the titled conmpound as red solid (6.5 ng, 11% . 1H NMR
(300 MHz, CDCI3) 8.57 (d, J =2.1, 20 111), 8,51 (dd, J = 4.8, 1.6 Hz, 1H),
8,46 (s, 1H), 8.12 (d, J = 5.8, 1H), 7.63 (m 211), 786 (d, J & MARSHE.
IH), 7.26 (dd, wh s0o0esst. 8 Hz, IH), 7.16 (d, J = 7.5 Hz,"¥), 6.67 (d, J =
5.4 Hz, 1H), 6.14 (s, 111), 5.50 (s, IH), 5.37 (s, 211), 3.57 (q, J = 7.5
Hz, 21-1), 3.05 (t, J.= 7.5 Hz, 2H), 2.59 (s, 3H), 2.32 (s, 3H); M (ESP+)
437 (M+l). 25 Exarrple 76 (3-(2-An) ino-pyrimd

in-4-y1)-6-nethyl-2-(6- rrethyl pyri di n-2- yI)-|mdazo [1,2- a] pyrid

8-yI1-(2 pyrid in 2.y
4 1S bromo- 6. neSHyTS 8 FFTREINOLORRE AT D, D07 T BaaDiBe (oms, 033 mima)

di n- 3-yl
> byri di n-2-y1 “ERAYH n?hlid5%@%&vl&%@%@ﬁﬂ%@a@b@hw993
Pd(QAc) 2 (15 nug 084 SitndIPRY ()IDXEN@@%(\B% d8aassed 88dEPQ). ) The FRQidPwR-Deatétd
2-di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyi (33 ng, 0.084 ninol)

in di oxane (I rﬂl)ﬁOﬁ@ﬁatddasEhdraanmeﬁltéfbéﬂtreagh cadrte.wlke t'ﬁsahmdwas(;ﬂ,ﬁﬁ'l_eﬁ_)

L% s SRR bl b e o AL

o A SO M ey 85 4 (4

gl%) H26 71 (d 1][? 8.4b (sHiH) B, (dﬁ!?&]f[s, lH)Hg 663111,891),(%;18211:1) 2H’,B, 67’51 (d.,,J'=J 6:1

(ESP+) 437 (M‘HI%Z 1&‘5 éi§[§ﬁ ?%0 (S ]2H) 3. 7§(t 9 (5’31‘?2., m 3%%( ?@HZ,%),

[ 3-(2- Ami no- pyrilgg2 }1?31532563F§%§ k 4 t(mqn? pyridin-2-yl)-imdazo [1, 2-
- X

al pyridin-8-yl]- din ture of
4-[ 8- br ono-8 net hyl - 2- (6- rrethyl pyr|d|n 2- yI)-|mdazo[1,2 15

al pyridin-3-yl]-pyrimgdin-2-ylamne (50 ng, 0.13 mmol),
2-pyridin-4-yl @‘Mﬂ e

[3-(2-Amino-pyrimidin-4-yI}-6-methyl-2-(6-methyl-pyridin-2-yl}-imidazo{1,2-

a]pyridin-§-yi]-(2-pyridin-4-yl-ethyl}-amine

A mixture of 4-[8-bromo-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
15 a]pyridin-3-y{}-pyrimidin-2-ylamine (50 mg, 0.13 mmel), 2-pyridin-4-yl-ethylamine
(33 mg, 0.29 mmol), PA(OAc); (15 mg, 0.07 mmol), NaOiBu (32 mg, 0.33 mmol),
H,0 (5 uL) and 2-dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyt (33 mg,

0.084 mmol) in dioxane (1 mL) was degassed under N,. The reaction was heated

S’

(160 °C) for 1 h. The reaction was filtered through celite. The residue was purified
20 by HPLC (C18, H;0:MeCN gradient (10 mM NH,HCO; buffer)) to afford the titled
compound as red solid (6 mg, 11%). "H NMR (300 MHz, CDCl;) 8.55 (m, 2H), 8.46
(s, 11D, 8.11 (d, J = 6 Hz, 1H), 7.66 (¢, J = 7.8 Hz, 1H), 7.58 (d, J = 8.4 Hz, 1H), 7.23
(m, 2H), 7.18 (d, J = 7.8 Hz, 1H), 6.67 (d, J = 5.4 Hz, 1H), 6.17 (5, 1H), 5.6 (5, 1H),
5.46 (s, 2H), 3.59 (q, / = 6.6 Hz, 2H), 3.06 (t, / = 7.2 Hz, 2H), 2.58 (s, 3H), 2.33 (5,
25  3H); MS (ESP+) 437 (M+1).

Example 78
2-(6-Methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl}-imidazo[1,2-
a]pyridine-7-carboxylic acid ethyl ester

hr ir J



(33 ng, 0.29 mol ), Pd(OAc)2 (15 ng, 0,07 nmml), NaGBu (32 ng, 0.33 mmol),
H20 (5 L) and 2-di cycl ohexyl phosphi no-2' - (NN-di net hyl am no) bi phenyl (33 ny,
0.084 nmmi) in dioxane (1 nmL) was degassed under N2. The reaction was heated
(160 C) for 1 h. The reaction was filtered through celite. The residue was
purified 20 by HPLC (C18, H20: MeCN gradi ent (10 mvVNHAHCO3 é)m‘éé% ) to afford

the titled corrpour@s red solid (6 ng, 11% . g NVR (300 3) 8.55

(m J (s, T11), 8.11 (d, J = 6 Hz, 1I®T), 7.66 (t, J = 7.8 Hz,
111)"?&??@’0?&9?“9\1: 8.4 Hz, 1H), 7.23 (m 2H), 7.18 (d, J= 7.8 Hz, 1H), 6.67
(d, J =5.4 Hz, 1H), 6.17 (s, 1H, 5.6 (s, 1H), 5.46 (s, 2H), 3.59 (q, J =
6.6 HZ, 2H), 3,06 (t, J = 7.2 Hz, 2H), 2.58 (s, 3H), 2.33 (s, 25 3H); M
(ESP+) 437 (M+l), Exanple 78 2-(6-Methyl-pyridin-2-yi)-3-(2-m

et hyl sul fanyl -pyrim din-4-yl)-imdazo [1, 2- a]pyridine-7-carboxylic acid

et hyl est eHydrbgen MbRoRacetD 2604(D2196%, Hilrldgenmblorande/lad¥et M acid (30

e 4041, o) S0 1,00 M) b OmEE 35S iF 881 £ SRR Saded (o &
{1 RS AR AT sads ok PR, (6 B 078 oD

) aits p¥Ephratibny and chtapiRCBHT! iat glacidlf deticCacd ((29.6enleatcRTdo foan ali [ uted to
400 nil, with ether, filtered,, washed with ether, dr.i e&' grhﬁfly under N2
S t

gds twregipdateanAdtearyd kohs acackinr way dilutgdsto 40Q el it e #6At ai ni ng

2-am i | Loi g ggglg,l L7, TJiol ) was
added‘ggsgxgﬁgﬂgps Egragle\?vgdsr alﬁghr t 6%?%8:( %&(anﬁﬁ@el Ssot%l-pl)if oﬁ%@ﬁg %érﬂ_. ne (24.68
mol ) added @ddeflask apnideing AL-netin@isdnivotihie neidctihgh esteh (Gel/ ahtholyed to cool
to 0 C and precipitate vvasﬁil%eorrre%a &ge %sll urry was, filtered solid

r téd

washetolipten et Bt rvpe addpda ¢ oy s hegtedy 6 éoigfg@d i dentifi e%d

0% o2 DSty PG (01 Settoholf i SReASULIRIARBR S W ficteeeton ! 1 o5
11044 as allbwedtodcod tol, °C and® pledipiiate @b forthe@4 Tl stided wad fd@rddgthd = 7.0,

T21 sofiaraghed with agetomini3 e foggua 1 (190 mat s safid identifigd 25 B 45 (da. 3 =

L7, & Retgr-pliiin- 2y (Shettlylsutfantt-pPrifidia4-Hilimid Bof ERE Ry ridfE- 4

7-carboxylic acid ethyl ester. "H NMR (CDCl;, 300 MHz) ; 1.44 (t, J = 7.4, 3 H), *

2.54 (s, 3H), 2.64 (s, 3H), 4.49 (q,J = 7.0, 2H), 7.21 (dd, J = 7.4, 1.3 Hz, 15, 7.23 (d,

15 J=5.4Hz 1H), 7.54 (dd, J = 7.4, 1.4 Hz, 1H), 7.73 (m, 2H), 8.41 (d, J = 5.4 Hz, 1H),

8.45 (dd, J = 1.7, 0.8 Hz, 1H), 9.46 (dd, J = 7.4, 0.8 Hz, 1H); MS (BSP+) 406.4

V1),

_ Example 79 { )
20  3-(2-Methanesulfonyl-pyrimidin-4-yI)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a] -
pyridine-7-carboxylic acid ethyl ester

4.0 N Sulfuric acid (0.33 mmol), catalytic sodium tungstate dihydrate, and 30
wt % hydrogen peroxide (9.44 mmol) were added to a slurry of 2-(6-methyl-pyridin-
2-yl)-3 —(2—methylsulfany1-pyriniidin—4-y1)—imidazo[ 1,2-alpyridine-7-carboxylic  acid

25 ethyl ester (286 mmol; see Example 78 for its preparation) in 1:1
ethanol/dichloromethane (25 mL) at 55 °C. After 5.25 h, the reaction was diluted with

water (25 mL) and warmed at 55 'C for an additional 1 h. The reaction was then
cooled to RT, quenched with saturated sodium thiosulfate and then extracted with
dichloromethane (300 mL). The organic phase was washed with saturated sodium
30  bicarbonate (125 mL} and brine (125 mL), dried (Na;S0Q4) and concentrated in vacuo
to give 1.264 g of a solid identified as 3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-

78



(Mtl). Exanmple 79 20 _

3- (2- Met hanesul fonyl - pyri m di n-4-yl)-2-(6-nethyl -pyridin-2-yl)-inidazo[1, 2-a
] pyridine-7-carboxylic acid ethyl ester 4.0 N Sulfuric acid (0.33 nmol),
catal ytic sodiumtungstate di hydrate, and 30 w % hydrogen peroxi de (9. 44
mmol) were added to a slurry of 2-(6-nethyl-pyridin-

2-yl)-3-(2-met hyl sul fanyl - pyrim din-4-yl)-imdazo[l, 2-al pyridi ne-7-g8iLOXY! i
c acid 25 ethyl ester (2.86 ré@pl,; see Exanple 78 for it%reparation) in
1:1 et hanol/%ﬁf}b&p@%hane (25 nL) at 55 'C. After 5.25 H, the reaction
was diluted wit water (25 M) and warnmed at 55 "C for an additional | h.
The reaction was then cooled to RT, quenched with saturated sodi um

thiosul fate and then extracted with dichloronmethane (300 nL). The organic
phase was washed with saturated sodi um 30 bicarbonate (125 nL) and brine
(125 m.), dried (Na2SO4) and concentrated in vacua to give 1.264 g of_a

sol i d identifietetyl-gygidinieyhamidaro] bayal-nyyidine Hearbaxylic agd eshyl zgtes WARMBO7

201 d ot hyl eat efCOCH AREMIBBAY T B8 Sy o2 Y55 0% s BB 45 =

, 3H), 3.40 (s 4 =J . JZ. 7 =141,
(7.567 I(_?:Id, J = g%%@ﬁgﬁfﬁﬁ 77.§g1%t1@5¢.§7§§%,Jm7?@|1£0@|?{z;}5{1, 7(28 t%“{: ??56
Hz, 1H), 8.00, Hd, 1H),7.9. @, = 783z BINS.40,4d, JiH)5.4 Blz7 2H).R.48 (m51H), 8.7 (& /

(% =5 o gl 5 SRy R g 0 5 (2 A o

carboxylic acid ethyl ester 10 A solution of

3- (Z- et hanesul f onyl - pyri m di n-4-yl)-2-(6-nmet hyl - pyri di n- 2-

yl)-imdazo[ 1, 2Esdmpler80di ne- 7- car boxylic acid ethyl ester (6.35 mmol; see
Example 79 for,i Jeparation), a jum acet g e. (.190. 5 1) .in 2°1
di oxane/ vat er (%‘5‘5’%‘)‘“’\7@’{ 1 wﬁyﬂ%—ﬁ@&n"e@ﬁﬁ&w ﬁﬂ%’gl}"’fﬂ a’r"i&%&%’f‘%ﬁeﬁ"i on
was then concentfyabeflic dcid ¥iAesRr diluted with water (--100 nl) to give a
precipitate that was filtered, washed 15 with water and air dried to give
2.035 g of ®solid i denelufibedofs3-§2-fwtbanesdiqnyl-pyiiniidin-4-yl)-2-(6-methyl-pyridin-2-
Aoyt )- 2 (6 et Rl ST B W hdTr Rl B B LhE 3 S ARSI BB 70

for its preparation) and ammonium acetate (190.50 mmol) in 2:1 dioxane/water (84

mL) was warmed to 100 °C for 5 days. The reaction solution was then concentrated

in vacuo, diluted with water (~100 mL) to give a precipitate that was filtered, washed

15  with water and air dried to give 2.035 g of a solid identified as 3-(2-amino-pyrimidin-

4-y1)-2-(6-methyl-pyridin-2-y})-imidazo[1,2-a]pyridine-7-carboxylic acid ethyl ester.

"H NMR (CDCls, 300 MHz) : 1.44 (t, /= 7.2 Hz, 3 H), 2.56 (s, 3H), 444 (q, J = 7.2

iz, 2H), 6.81 (d, J = 5.4 Hz, 1H), 7.19 (m, 1H), 7.50 (d, J = 7.3 Hz, 1H), 7.68 (m,

) 2H), 8.17 (d, J = 5.4 Hz, 1H), 8.44 (m, 1), 9.40 (4, J = 7.3 Hz, 1H); MS (ESP+)
20 3753 (M+1).

Example 81
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a}pyridine-7-

carboxylic acid

25 Lithium hydroxide monohydrate (0.967 mmol) was added to a solution of 3-
(2-amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-
carboxylic acid ethyl ester (0.134 mmol; see Example 80 for its preparation) in 2:1
tetrahydrofuran/water (2.7 mL). After 2 b, the reaction was concentrated i vacyo to
remove the organic phase, diluted with water (~3 mL) and acidified to pH 5 with 10%

30 HCL The reaction was cooled to 0 °C to give a precipitate that was filtered, washed

with water and air dried. The resulting solid was purified via reverse phase HPLC

—



'H NMR (CDC13, 300 MHz) : 1.44 (t, J = 7.2 Hz, 3 H), 2.56 (s, 3H), 4.44 (q,
1

2
H,

J=7.2 Hz, 211), 6.81 (d, J =5.4 Hz, 1 .19 (m 1H), 7.50 (d, J =7.3
Hz, 1H), 7.68 (m 211), 8.17 (d, J = 5.4 Hz, 1H), 8.44 (m IH), 9.40 (d, J
= 7.3 Hz, IM M (ESP+) 20 375.3 (M+l). Exarrple 81

3( - Am no-pyrimdin-4-yl)-2-(6-methyl-pyridin-2-yl) -|m?£ﬁ

[ 2-a] pyridi ne-7- mr boxylic acid 25 Lithium %ﬁlrom de %Wiate (0,967

hvvas ad?ed toa solution of 3-

OB} Phi di n- 4-y1) - 2- (6-net hyl - pyri di n-2-yl)-imidazo [

1 2 a] pyridi ne-7- carboxylic acid ethyl ester (0.134 mmol; see Exanple 80
for its preparation) in 2:1 tetrahydrofuran/water (2.7 rrL). Alter 2 h, the
reaction was concentrated in vactyo to renove the organic phase, diluted
with water (-3 nL) and acidified to pH5 with 10% 30 HCl. The reaction was
cool e(:hcétmnﬂnﬁ!wueggméwat pith . BH{ERAD tolgine dmpfofiayellew soidddemifisd t h wat er

VAR f'e{ﬂ‘?rév&%aﬂ Bas e et S LB T 5 G ve

33 | f 1 t
53 et el s s seromse G hma 2 .

|mda66593(dy&]$3'ﬂ{zdﬂfia, 97&@,— myva@(adﬁﬂmwﬁ)m&sd@ Vﬁm’lz) 0 2.42
311 3 Hz, IH),
(o et P15l e S 0 5 3B o S agmlpfhy Sl 772 57 1T
I 19.37 (d, J= 7.2 Hz, 1H); MBS
L B e S 9 s 03 )
N-[ 3-(2- Ami no- pyri m di n- 4- yI) 2- (6-nethyl -pyridin-2-yl)-imdazo [1,2- 10

a] pyri di ne-7-car bonyl ] - net hanesul f onam de HATU (0. 405 nmol ), :
n(m)) wer e

di i sopropyl et hyl am ne (1,445 mmol) and net hanesul fonam de (0. 347
addedmﬂ-@é—%rry of 3-(2-am no-pyri m din-4-

yl)- ZJQ\L%Q:MM irﬁ'id'?n-% m)z cﬁmléa@%}lﬁnﬁ]z@ly-miim.oﬁ,par boxylic acid

(0.28 for itS preparation) in N- di net hyl f or mam de
(ﬂ] 9 mym:nm-cﬂbom«nﬁhinmulmm@) 405 mol ), diisopropyl ethyl ani ne
(1.445 mol ) and nethanesul fonam de (0.347 mol) were added and the
reaction was stirred at RT for

HATU (0405 mmol), diisopropylethylamine (1.445 mmol} and
methanesulfonamide (0.347 mmol) were added to a slurry of 3-(2-amino-pyrimidin-4-
y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a] pyridine-7-carboxylic acid (0.289 mmol;
see Example 81 for its preparation) in N,N-dimethylformamide (2.9 mL}) at RT.

15  After 0.7 h, HATU (0.405 mmol), diisopropylethylamine (1.445 mmol) and
methanesulfonamide (0.347 mmol) were added and the reaction was stirred at RT for
an additional 2.75 h. The reaction was concentrated in vacwo and purified via reverse i;)
phase HPLC (acetonitrile/water gradient with 0.1% TFA) to give 65 mg of a yellow
solid identified as the tn-TFA salt of N-[3-(2-amino-pyrimidin-4-y1)-2-(6-methyl-

20  pyridin-2-yl)-imidazof1,2-a]pyridine-7-carbonyl}-methanesulfonamide. 'H  (d6-
DMSO, 300 MHz) : 3.44 (s, 3H), 6.82 (d, J = 6.0 Hz, 1H), 7.44 (d, J = 7.8 Hz, 1H),
7.56 (dd, J = 7.4, 1.8 Hz, 1H), 7.82 (bs, 2H), 7.86 (d, /= 7.8 Hz, 1H), 795 (t,J= 7.8
Hz, 1H), 8.25 (d, J = 6.0 Hz, 1H), 8.49 (m, 1H), 9.62 (d, J = 7.4 Hz, 1H); MS (ESP+)
424,11 (M+1); MS (ESP-) 422.14 (M-1).

25 |
Example 83
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a}pyridine-7-
carboxylic acid cyclopropylamide

80



an additional 2.75 h. The reaction was concentrated in vacua and purified
via reverse 1 j phase HPLC (acetonitrile/water gradient with 0.1% TPA) to
give 65 ng of a yellow J | solid identified as the tri-TFA salt of
N-[3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl 20

pyridin-2-yl)-imdazo[ 1, 2-a] pyri di ne-7-car bonyl ] - met hanesul f onam de. "H (d6-
DVBO, 300 MHz) : 3.44 (s, 3H), 6.82 (d, J =6.0 Hz, 1H), 7.44 (d, JgH ﬁ@ﬂ?
Hz, IH) 7.56 (dd, J = 7.4, &8 Hz, 11-1), 7,82 (bs, 2HER 7.86 (d, J = 7.8
Hz, 7. 957‘%{’2[3{%”02 #8 Hz: "IH), 8.25 (d, J=6.0 Hz, TH), 8.49 (m IH)
962(d J = 1 M5 (ESP+) 424.11 (MHl); MS (ESP-) 422.14 (M1).
25 Exanpl e 83 3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imd azo
[1,2-a] pyridine-7- carboxylic acid cyclopropylam de 80 6 MAR 2007 WO
2004/ 021989 HATU (0.304 mmol ), diisopropylethylamne (1.085 nmol) and

cycl opropyl am ne (0.260 mvol ) were added to a slurry of

3-(2-ami no-pyri m di nHATU (0304 mmol), diisopropylethylamine (1.085 mmol) and

(0217 mot: s euencanpleainn b6 o mrecty g it ARy R artaenmp b orwAi:
(2.2 m) at RT. @ 'ﬁg@ ﬁfet@i %?n@ n- ? -iﬁﬁ@é‘z&)[fg? all 1dﬁ%0¢—%5¥b§§g1?9 akid @?%W,A)

purlfled V|arev cet oni "wat e nt wt
to give 81 ny o{seeaEyceﬂnbtW\BBdbr dts preparttidn)eth BBNtdnmemylfoﬂ'rE&nﬁhl {2.pfmL) at RT,

3-(2- met hyl - p di n-2 ) )
yl § - | ?nmdggoF " rRA‘] @%fl’m@e fe%féffosmﬁ/ @fw@é%hiéi' ytr@gpoam RiFifiRd. viapeyerse phets
300 Mz : FQ, : 82
(d 3 6.1 vy, T (qeptobbrishedioe biaion With G100 TR) 9 Blve 8 o b Rypolbly ogjid?
?L g;i \é Z 7( 3 ﬁxctient-iﬁgd Bkl)the TriSF A dialt Jof=3- '(Z-érﬂi*lzq-pgldﬂ)udiﬂ-f-igﬂ)_@z(ﬁ xile’shyllp?nﬂ-hn 2-
(d( 2 JA'_ 7 4 Hz y@mﬁq@%%@ﬁgﬁggﬁ g&?ﬁl@ %3 ﬁéog@glafgide QI-I 2]6 Dl}/I'g)O 300
ni i no- pyr z ri e, ne
-7- carboxyl PX %@Eﬁ ?026? i ozﬁzn@-f yi{?]pg?fga;gg i):l%\z‘ruh{n ﬂg ngb ?=p¥ ! ﬁk
di i sopr opyl &8 hyll&D); H2a0 (3, SIH}) aib(d, J'a=nﬁ| 72Ij-Iz Fl@pﬁﬁé@@tﬁyl?aﬁnlr\@molﬂyw 8(d, )/
vere added to a_shyngy i Fok% 09V RIS S - 6252, 190, 825 (m, 10, 882

(d, J = 4.0 Hz, 1H), 9.62 (d, J = 7.4 Hz, 1H); MS (ESP+) 386.5 (M+1).

Example 84
15 3-(2-Amino-pyrimidin-4-y}}-2-(6-methyl-pyridin-2-yl}-imidazo[1,2-a]pyridine-7-
carboxylic acid (2-thiophen-2-yl-ethyl)-amide

b HATU (0.202 mmol), diisopropylethylamine (0.720 mmol) and 2~
thiopheneethylamine (0.173 mmol) were added to a slurry of 3-(2-amino-pyrimidin-4-
y)-2-(6-methyl-pyridin-2-yl}-tmidazo[1,2-a]pyridine-7-carboxylic acid (0.144 mmol;

20 see Example 81 for its preparation) in N,N-dimethylformamide (1.4 mL) at RT.
After 18 h, the reaction was concentrated /n vacuo and purified via reverse phase
HPLC (acetonitrile/water gradient with 0.1% TFA) to give 81 mg of 2 yellow solid
identified as the tri-TFA salt of 3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-
yl)-imidazof},2-a}pyridine-7-carboxylic acid (2-thiophen-2-yl-ethyl)-amide. "H (d6-

25 DMSO, 300 MHz) : 2.50 (5, 3H), 3.13 {t, J = 6.6 Hz, 2H), 3.57 (m, 2H), 6.83 (d, J =
6.1 Hz, 1H), 6.96 (m, 2H), 7.36 (m, 1H), 7.44 (d, J = 7.8 Hz, 1H), 7.55(d, J = 7.4 Hz,
1H), 7.85 (d, /= 7.9 Hz, 1H), 7.96 (t, /= 7.9 Hz, 1H), 8.23 (d, / = 6.2 Hz, 1H), 8.30
(m, 1H), 9.04 (m, 1H), 9.61 (d, J = 7.3 Hz, 1H), MS (ESP+) 456.22 (M+1).



yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridi ne-7-carboxylic acid
(0.144 mol ; 20 see Exanple 81 for its preparation) in NN-dinethylformam de
(1.4 nL) at RT. After 18 h, the reaction was concentrated in vacuo and .
purified via reverse phase HPLC (acetonitrile/water gradient with 0, 1% TFA)
to give 81 ng of a yellow solid identified as the tri-TFA salt of
3-(2-am no- pyrlmd|$4 yl)-2-(6-methyl -pyridin 7
yI) dghg, E)%*gg 2-a] pyri di ne- 7-carboxyl i ¢ acid (2=t hi ophen- y l]e?t hyl ) - am de.
%‘; 3 300 MHz) :2.50 (s, 3H), 313(t J 66 Hz, 2H), 3.57 (m
6.83 (d, J= 6.1 Hz, 1H), 6.96 (m 2H), 7.36 (m 1H, 7.44 (d, J = 7.8
Hz, 1H) 7.55 (d, J =7.4 Hz, 1H), 7.85 (d, J = 7.9 Hz, 11-1), 7.96 (t, J =
7.9 Hz, 1H), 8.23 (d, J = 6.2 Hz, 1141), 830 (m 1H, 9.04 (m 113), 9.61
(d, J =7.3 H, 1H; M (ESP+) 456.22 (M+l). 6 MAR 2097 WD 20041021989

ExanpExag®&88 2- Ami no- pyri mi di n-4-yl)-2-(6-nethyl -pyridin-2-yl)-inidazo

1, 2- di ne% - b | g UL0. 202 . rmml

i | sonr@p RS E ER RO S Ry EaRta AN R L P TR e o added
to a ghigyliehel éihy ﬁm.m pyri midin-4-yl)-2- (6-met hyl -

pyridin-2-yl)-i mdazo[l 2-a] pyridine-7-carboxylic acid (0.144 mml; see

Exanple 81 for its preparation) in N Ndinethylformamde (1.4 nl) at RT.
After 20 h, thep&& reaction was concentrated in vacuo and purified via
rever se phd&ATEP(X207 semebndiisaprepyietheiamine 9.8 mmoh o ethyRryjineo gi ve 59

T
d - Zz)pridineyt s 300 MHz
|1 -ml8a 11&m22 9];“)1{135%!2%3&;]?% A&y daﬁbcﬁ&z)x aeidl’lédmﬂm;l %de@@m?}?gl S 2 M 2)

Hz, 1far) its prefergtipn) i NN-dsnﬂbylqua)amxde 574 ad,) a(xxt RT7. 4ARer §0Hg ther) { % 85
d
8 31 ?ﬁ“aﬁ’?s}%s "’@%ce(‘tzra?e ik, ‘é"’ﬁz a"ldH)p%g é?‘?%l “e"%%"’g phg% 1'&21‘2(3 111) I\/B

( ESP+Xac%?dhltﬁle/(v|h‘Helr)gracE&ﬁﬁﬁ|tleo 8%, TFA) to give 59 mg of a yellow solid identified
3-(2- Am no- pyr.i m di n- 4- y@%( g’ met hyl - -pyridin-2-yl)-imdazo[ 1, 2-al pyridi ne
10 casbhaky| ta-HAd seit heky 34Riaminooyrmiunc yDe2 (Grimsthyl-pyridin-2-yl)-

d h de (0.173
O P RRARb AR L B08 A SAanBLN PV [ RIDRASTY 66 Vg e
1.18 (, J = 7.2 Hz, 3H), 250(s 3H), 3.36 (m, 2H), 6.84 (d, J = 6.2 Hz, 1H), 7.45 (d,
J=78Hz, 1H), 7.57 (dd, /= 7.4, 1.9 Hz, 1H), 7.85 (d, J = 7.8 Hz, 1H), 7.96 (1, J =
7.8 Hz, 1H), 8.22 (d, J = 6.2 Hz, |H), 8.31 (m, 1H), 8.88 (t, J = 5.6 Hz, 1H), 9.65 (d,

15 J=7.4Hz 1H), MS (ESP+) 374.21 (M+1).

Example 86
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7- {)

carboxylic acid methoxy-amide

20 HATU (0202 mmol), diisopropylethylamine (1.008 mmol} and
methoxylamine hydrochloride (0.173 mmol) were added to a slurry of 3-(2-amino- _
pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-carboxylic  acid |
(0.144 mmol; see Bxample 81 for its preparation) in N,N-dimethylformamide (1.4
ml) at RT. After 20 h, the reaction was concentrated i vacuo and purified via :

25  reverse phase HPLC (acetonitrile/water gradient with 0.1% TFA) to give 59 mg of a '
yellow solid identified as the tri-TFA salt of 3-(2-amino-pyrimidin-4-y1)-2-(6-methyl- é
pyridin-2-yl)-imidazo[1,2-a)pyridine-7-carboxylic acid methoxy-amide. 'H (d6-

DMS0, 300 MHz) : 2.50 (s, 3H), 3.78 (s, 3H), 6.78 (d, J = 5.9 Hz, 1H), 7.41 (m, 2H),
7.55 (bs, 2H), 7.82 (d, /= 7.5 Hz, 1H), 7.92 (t, / = 7.8 Hz, 1H), 8.16 (m, 1H), 8.22 (d,
30 J=5.9Hz 1H), 9.59 (d, /=78 Hz, 1H), 12.15 (bs, 1H); MS (ESP+)376.17 (M+1),

a2



]
pyrimdin-4-yl)-2-(6-methyl-pyridin-2-yl)-imdazo[1, 2-a] pyridi ne-7-carboxyli
c acid (0 144 mmol ; see Exanmple 81 for its preparation) in
NN- di et hyl f or mami de (1.4 nl) at RT. After 20 h, the reaction was
concentrated in vacuo and purified via 25 reverse phase HPLC
(acetonitrile/water gradient with 0.1% TPA) to give 59 ng of a yellow solid
identified as the tri-TFA salt, of 3-(2-am no-pyrim din-4-yl)-2- (GErmpgl?fyﬂI?
pyridin-2-yl)-imdazo[ 1, 2-a) #hi di ne-7-carboxylic acid r’r%oxy am de. 1TH
(d6- DWVSO, 308vdvkimn/o21989 50 (s 313), 3.78 (s, 3H), 6.78 (d, J. = 5.9 Hz,

111), 7.41 (m 2H), 7.55 (bs, 2H), 7.82 (d, J = 7.5 Hz, 111), 7.92 (t, J=
7.8 Hz, IH), 816 (m 1H), 8.22 (d, 30 J = 5.9 Hz, 1H, 9.59 (d, J = 7.8 Hz,
111), 12.15 (bs, IH; M (ESP+) 376.17 (M+l). 82 6 MAR 26P1 - WD 2004/021989
Exanpl e 87 3-(2-Am no-pyrimdin-4-yl)-2-(6-methyl-pyridin-2-y[)-imdazo
[1,2-a)pyridine-7- 5 carboxylic acid (2-am no-ethyl)-am de HATU (0. 202
nol ), diisopropyl ethylamne (0.720 nmol) and N-(2- amacid tert-butyl ester
(0.173 nmol) were added to a slurry of 3-

(2-am no-pyrim di n-4- yl_) 2- (6-met hyl -pyridin-2-yl)-imdazo[1, 2-a] pyridine-7
car boxyl i c aci dExamples8imol ; see Exanple 81 for its preparation) in N, N 10

o el 10 T e b i e P S SRR S P

After 2 h, g hecadrBagdicOALidgRafine M an.hgﬂdén vacuo and purified via rever se
phase HPLC (acetonitrile/water gradient with 0.1% TFA) to give 17 ng of a

yeIIow solid identified as the tri-TFA salt of
3- (2- ani no- pyri mi di nHATH ) (02Q% -mewohly| dispprepyethylamine 5(0.720 mmol) and N-(2-

400 i) o ApBeAEGEahEAY i BELE ebger FOT PR i 1o £y 0
Hz, 2H), 6. 74 (@ rarﬂmmpg&nﬁdﬂrlm— yDH)- gﬁ-ﬁleﬂYyI(@ndﬁn -2-y1)-Bnidgzo[1,2- aT_I)J%mﬁnéﬁ (dd, J

= 7.4, 1.8 He, & iH), 7.85 (bs, 21) 89 (d, J =
7.7 Hz, 11-~ . 87&2]2375()?&10 goid §.344pmmol; wpe Bxample &4, for itslpvepamtwni-lzm NNy |

8.97 (t, J=5 Ig(lg‘%%}y}ﬁog%am?déé 4%) % RT/- Wad 15 r‘zthelrlgzlcnol}{swaggorgc%ggat)ed in

389.21 (M1).
3-(2- Ami no- pyrlmcdo And wad thelr di@soteédid 1:pWictdbronZetdne/TFA dRzd.) at RT. Afier 2 h,

[ 1, 2-a) pyridine-7-

the reaction was concentrated in vacuo and purified via reverse phase HPLC
(acetonitrite/water gradient with 0.1% TEA) to give 17 mg of a yellow solid identified
as the tri-TFA salt of 3-(2-amino-pyrimidin-4-y1)-2-(G-methyl-pyridin-2-yl)-
156 imidazo[1,2-alpyridine-7-carboxylic acid (2-amino-ethyl)-amide. 'H (d6-DMSO, 400
MHz) ; 2.46 (s, 3H), 3.05(q,/ = 5.9 Hz, ZH), 3.57 (dt, J = 5.9, 5.9 Hz, 2H), 6.74 (d,
= 5.8 Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H), 7.50 (dd, J = 7.4, 1.8 Hz, 1H), 7.82(d, J =
) 7.6 Hz, 1H), 7.85 (bs, 2H), 7.89 (d, J = 7.7 Hz, 1H), 8.22 {d, / = 5.8 Hz, 1H), 8.32
(dd, J = 1.7, 0.8 Hz, 1H), 8.97 (t, J = 5.7 Hz, 1H), 9.58 (dd, J = 7.4, 0.7 Hz, 1H); MS

20 (ESP+)389.21 (M+1).

f

Example 88
3-(2-Amino-pyrimidin-4-yl}-2-(6-methyl)-pyridin-2-yl)-imidazo[1,2-a}pyridine-7-
carboxylic acid (piperidin-3-ylmethyl)-amide

25 HATU (0.202 mmol), diisopropylethylamine (0.720 mmol) and (3-
aminomethyl)-1-N-Boc-piperdine (0.173 mmol) were added to a slurry of 3-(2-amino-
pyrimidin-4-yt)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-carboxylic  acid
(0.144 mmol; see Example 81 for its preparation) in N,N-dimethylformamide (1.4
mL) at RT. After 18 h, the reaction was concentrated in vacuo and was then

30  dissolved in 1:1 dichloromethane/TFA (1 mL) at RT. After 2 h, the reaction was

concentrated in vacuo and purified via reverse phase HPLC (acetoniirile/water
B3



carboxylic acid (piperidin-3-ylnmethyl)-amde 25 HATU (0.202 nmol ),

di i sopropyl et hyl ami ne (0.720 mml) and (3- ami nonetbyl)- 1- N-Boc- pi perdi ne

(0.173 nmol) were added to a slurry of 3-(2-am no- )

pyrimdin-4-yi)-2-(6-nmethyl-pyridin-2-yl)-imdazo[1, 2-a] pyri db m@q 72mﬁar boxyl i

c acid (0.144 mmol; see Exanple 81 for its preparation) in i

N, N- di methylformam@ (1.4 ) at RT. After 1 , the reaction was

conﬁf trated in vacuo and was then 30 dissolved i'’n 1:1 di chl oronet hane/ TFA
§ 48989 ter 2 h, the reaction was concentrated in vacua and

purifi ed via reverse phase HPLC (acetonitrile/water 83 & "' AR 2907 WO

2004/ 021989 gradient with 0.1% TFA) to give 32 ng of a yellow solid

identified as the tri- TFA salt of

3-(2-am no-pyrimdin-4-y 56 met hyl - pyri di n- Zgoe?-lmdazo 2-a] pyri di ne-

7- cagbuberdtiveitn@ilde ZPBAbécr Bﬂ’ier?e g pheytlow selid identifred gdbe A 880 M—lz) ;

1 37 3H), . 2. 46, 2.87 |
68 oyt fonktiy et S sedil ahakidier® 2 8L, §

X i e (1 7. 79 d, J:
asz%% gﬁle adi dHp 8pe8idhl23 jrliﬂ)sthgli -hfd (1 g{igd%mlag? 410,01%?2 L 372”1@1(“5 ’ _(5 o

raxzalz@,zhﬁ ll'N)(d g 503(9Hz, TH), 2.4 623, 2.87 {96/ 6 Hz3 HADED,9. 55 (d, J—

AT A5 0 B2 B ol AT 6L L. 7.5

2

, 2- C 2 1 EH?_‘AS g2 202 mmol

i so gacpg/fg}!tﬁhsrgin?ngﬁ?)wyé E&ﬁ’gq%ﬁz H%L\Z?ﬁrzw jl%%?ne ydrng ne (O, 17%3
I

(q,
_H)
Hz
7
3
i
Mo )li\ﬁrénc(de.d#EJSeHslllH);y%?&f(ns 1ED; 840 r(bs, pyE), BiSAi (- A= 60Hz, 1H),
yl)-2-( t.hy %&M?éq’ %ia}pyndme?carboxyllc aci.d
(0. 142 S%‘f@f‘f 23% @LS)%'%%?% &par at i on) in N, N-dinet hylfor(n’am' de
(1.4 nL) at RT. After 15 h, the reaction was concentrated in vacuo and
purified via reverse phase HPLC acetonitrile/water gradient with 0.1% TFA)
t®W( give 31 ng of a yellowsolid 20 identified as the tri-TFA salt of
3-(2-am no- imdin-4-yl)-2-(6-nethyl-pyridin-2- yl)-imdazo[

1 M 7-carboxylic acid 2, 2-di nmet hy] hydrazi de. 1H (d6- DVSO,

3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-a]pyridine-7-

,2-a
carboxylic acid 2,2-dimethylhydrazide

HATU (0.202 mmol), diisopropylethylamine (0.720 mmol) and wunsym-

15 dimethylhydrazine (0.173 mmof) were added to a sturry of 3-(2-amino-pyrimidin-4-
y1)-2-(6-methyl-pyridin-2-yl}-imidazo[1,2-aJpyridine-7-carboxylic acid (0.144 mmol;

see Example 81 for its preparation) in N,N-dimethylformamide (1.4 mL) at RT.

After 15 b, the reaction was concentrated in vacuo and purified via reverse phase
HPLC (acetonitrile/water gradient with 0.1% TFA) to give 31 mg of a yellow solid . )
20  identified as the tn-TFA salt of 3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-

yD-imidazo[1,2-a]pyridine-7-carboxylic acid 2,2-dimethylhydrazide. 'H (d6-DMSO,

400 MHz) : 2.50 (s, 3H), 2.71 (s, 6H), 6.81 (d, /= 5.9 Hz, 1H), 7.42 (d, J = 7.8 Hz,

1H), 7.49(d, J = 7.5 Hz, 1H), 7.69 (bs, 2H), 7.83 (d,./ = 78 Hz, 1H), 7.94 (¢, /= 7.8

Hz, 1H), 8.22 (d, J = 5.9 Hz, 1H), 8.26 (m, 1H), 9.62 (d, J = 7.4 Hz, 1H), 10.10 (s,
25 1H); MS (ESP+) 389.16 (M+1),

Example 90

3-{[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)- umdazo[l,z-

a]pyridine-7-carbonyl]-amino}-propionic acid methyl! ester

84



(s, 613), 6.81 (d, J = 5.9 Hz, IH), 7.42 (d,
J =7.8 H, IH, 7.49 (d, J 7.5 Hz, 1H), 7.69 (bs, 2H), 7.83 (d,.J = 7.8
Hz, "IH), 7.94 (t, j =7.8 Hz, IH, 8.22 (d, J =5.9 Hz, 113), 8.26 (m

111), 9.62 (d, J = 7.4 Hz, 1H), 10.10 (s, 25 111); Ms (ESP+) 389.51@%(%5%]).
Example 90 3-{ [3-(2-Amino-pyrimdin-4-yl)-2-(6-nethyl-pyrid in-2-yl)-
idazo [1,2- a]pyridine-7-caa@onyl]-am no}-propionic acigsnethyl ester 84 6
MAR 2087 W) 2004/021989 TU (0.202 nmmol ), diisopropyl*thylam ne (1.008
mmol ) and 3-RRX¥Y9PBBpi oni ¢ acid nethyl ester hydrochloride (0.173 mmol)
were added to a slurry of 3-

(2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[ 1,2-a]pyridine-7
carboxylic acid (0.144 nmol; see Exanple 81 for its preparation) in NN 5
di met hyl formam de (1.4 nL) at RT. After 15 h, the reaction was concentrated
in vacuo and puri fHATWVI(@.20evenRd, plissgropiehylasiat ofli 08 keolmtad graginent
with 0.1% TFA) to give, 31 m% of a yellow solid identified as the tri-TFA
salt of 3-{[3Propignicrasid methyl ester hy rochloride (0.173 mmol) were added to a slurry of 3-

D o om ol SR TIRE M- st bk R0l e e LDV ipdhifie 7.0 Do
2.66 (t, 10 %aﬁoﬁgﬂ%FBchidZKO.M@-rﬁﬁolﬁ dske \Exirr@%,%lﬁ-far Hes prépakdtiond. 68 NSN-

3H), 6.80 (d, J = . 11137, 7.42m(d, J = 7.7 H, 1H, 7.52 (dd, J =
7.4, 1.8 Hz, DiHpethylfgungmidey(l.47mp)ap RY. 1) fdter 5 dy the reagtien way cepcentrafed &7 22

1, 7o 65 (a. et g Tugtheftifle pyerierihas L Grochiiry Soiler dridieptoody o T
3-(2- A no- pyMER)GbIyive Y1 IngPofl yellowivplid Pnkifien a2 thel 4 TPA a0 [ 3-(@larmino-
pyridi ne-7- carhoxylic acid ([1,4]dioxan-2-ylmethyl)-am de HATU (0. 202

mol ), di i sophpiRientiyhn-temetyrepidine)-ylamidaeo( [ 2-algvaideatcabonyidt hyl ani ne

(0.173 mol) : . . AO- _
pyri i di n- 4- y}ﬁ?ﬁ%}?@%ﬁ?rhg F&S%#fﬁ’fpné?‘%‘yﬁ GeRelCly [4{],%3\-%%3/?158 (GSH: 2858y 1 i
c aci d (041444 e 9 HeeoFBxauspl(ed 81=f1ar3, id s Hor eBarnes ¢8)3H)N6.80 (d, J = 5.9 Hz,

N, N-di net hyl f ormam de (1 A h, the reaction wa

(1.4 ni) at RT, After 15 S
concentrated i'R)vadaddand plF Héd Wﬁédd:r\éﬁ(?r%é-?pﬁésgﬂﬂﬂ@@ (d, /= 7.7 Hz, 1H),
(acetonitrileluplgr;arpdigntid b (& 5% J6A; 1endt ¥6 (34 /91% 03 He, 11), 8.96

{t, J = 5.4 Hz, 1H), 9.62 (¢, J = 7.4 Hz, TH); MS (ESP+) 432.06 (Vi+1).

400 MHz) : 2.50 (s, 313), 2.71

15  Example 91
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl- pyridin—z-yl)-inl idazofl,2-alpyridine-7-
carboxylic acid ([1,4]dioxan-2-ylmethyl)-amide

.

HATU (0.202 mmol), diisopropylethylamine (0.720 mmol) and C-
[1,4]dioxan-2-ylmethylamine (0.173 mmol) were added to a slurry of 3-(2-amino-
20  pyrimidin-4-yl)-2~(6-methyl-pyridin-2~yl)-imidazo[1,2-a]pyridine-7-carboxylic  acid
(0.144 mmol; see Example 81 for its preparation) in N,N-dimethylformamide (1.4
ml) at RT. After 15 h, the reaction was concentrated in vacuo and purified via
reverse phase HPLC (acetonitrile/water gradient with 0.1% TFA) to give 31 mg of a
yellow solid identified as the tri-TFA salt of 3-(2-amino-pyrimidin-4-y1)-2-(6-methyl-
25  pyridin-2-y)-imidazo[1,2-a]pyridine-7-carboxylic  acid  ([1,4}dioxan-2-ylmethyl)-
amide. "H (d6-DMSO0, 400 MHz) : 2.50 (s, 3H), 3.28 (dd, J = 11.3, 9.8 Hz, 1H), 3.35
(g, /= 5.7 Hz, 2H), 3.52 (m, 2H), 3.65 (m, 1H), 3.71 (m, 1H), 3.78 (m, 2H), 6.81 (d,
J=60Hz, 1H),742(d,J=77Hz, 1H), 7.55(dd, /=74, 1.7Hz, 1H), 7.83(d, J =
7.7 Hz, 1H), 7.94 (t, J = 7.7Hze, 1H), 8.22 (d, /= 6.0 Hz, 1H), 8.32 (m, 1HL), 8.96 (t, J

30 =5.8Hz 1H), 9.62(d, /=74 Hz, 1H), MS (ESP+) 446.55 (M+1).

85



yellow solid identified as-the tri-TFA salt of

3-(2-am no-pyrimdin-4-yl)-2-(6-nmethyl 25

pyridin-2-yl)-imdazo[ 1, 2-a] pyridine-7-carboxylic acid .
([, 4]dioxan-2-yl methyl)- am de. 1H(d6-DI\/SO, 400 MHz) : 2.50 (s, 3H), 3.28

(dd, J =11.3, 9.8 Hz, IH), 3.35 (q, J =57 H, 211), %r@ﬁléﬂ 3. 65
(m11-1)371( H, 3.78 (m 2H), 681(d J=6,0 %,742(dJ
= 7.7 H, H% (dd, J = 7.4, 1.7 Hz, %SS(d J= 7.7 H, 1H),
7921"Q%004f’921="977 Hz 1H) 8.22 (d, J 60Hz, 1H), 8,32 (m 1H), 8.96(t, J
30 = 5.8 Hz, 1H), 9.62 (d, J = 7.4 Hz, 111); M5 (ESP4-) 446.55 (M+1l). 85 6
MAR 2007 WD 20041021 989 Exanpl e 92

3-(2- Ami no-pyrim din-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridi ne-
7- carboxylic acid (2-hydroxy-ethyl)-amde 5 HATU (0.202 mmol ),

di i sopropyl et hyl am ne (0.720 nmol) and et hanol am ne (0.173 mml) were added
to a slurry of 3-(2-amno-pyrimdin-4-yl)-2-(6-nethyl-

pyri diixample P2 ni dazo[ 1, 2- a] pyri di ne-7-carboxylic acid (0.144 mvl; see

RT AR 83&?‘;“%a’?ﬁlmﬁxﬂ-“i‘z@c@f*ﬁ%ﬁ&a@5’%'8%'2%?#‘F“ FIBYASAE L ) ot

revers_-g,- -BPa g edthRyl)akiiie/ wat er gradient with 0.1% TFA) to give 39
rrg of a yeIIow solid |dent|f|ed as the tri-TFA salt of

3-(2-am no-| r|md|n -2-(6-ne pyridin-2-y b
i nPdazol[ 1, %ﬁ%@ml aiuﬁ@ﬁ@pyl@thaardne ;ﬁoﬁﬁarrs@m g athanglamgige 1H

(- % rﬁ%%%”%% eeddo ) o @flosghigidyh2tthondt? 1, 7 (4

(dd yEdif-DuyDlindl didzo[ 1 ]Zleil]))yruﬁné&cafﬁtﬁgyh&icﬂ-ﬁa 144 &&d%eeﬁmnﬁle 8itiz, jll) :
793dJ—78Hzl i I—%{ 32 (dd, J_1§7 0.8
r ity pepagation) mNs dmr@thy fﬂ;margict?l(l(‘h ml’a) at §T4 WAfter 11725 Rethe( ESPi)

360, 4
3-( 2- erf#%%&’?ﬁn%gm&ﬂ’%%q’ e R VIS 5 nPHRSo FE a) pyri di ne-
7-pcanbexotiirie/aated grzdlammtmnmm) & BM‘G)Mﬁgdﬂ'a%Mszﬁha @Zentifiell) ,

di i sopropyl et hyl am ne g and N,N- di nethyl et hyl enedi ani ne (0.173
mol ) %ré e added 2o Saﬂts| B 9(8faﬂ3n??¥amlﬁd4-yl)-2 -(6-methyl-pyridin-2-yl)-

pyr ' iy %sdazéuyi)qp%r{d@nmtc%oxwé @i 120y oy 98 Antad - B RYUE ISR, 7- car boxy'
400 MHz) : 2.50 (s, 3H), 3.39 (dt, / = 6.0, 6.0 Hz, 2H), 3.57 (t,J = 6.2 Hz, 2H), 6.78 |

(4, /= 6.0Hz, 1H), 7.41 (d,J = 7.8 Hz, 1H), 7.55 (dd, J = 7.5, 1.8 Hz, 1H), 7.63, (bs,

15 2H), 7.83(d, /= 7.8 Hz, 1H), 7.93 (d, / = 7.8 Hz, 1H),8.21 (d, J = 5.9 Hz, 1H), 8.32
(dd, J = 1.7, 0.8 Hz, 1H), 8.86 (¢, J = 5.5 Hz, 1H), 9.61 (d, J = 7.4 Hz, 1H); MS !
(ESP+) 350.48 (M+1).

Example 93
20 3—(Z—Amino—pyrimidin—4-yl)—2—(6—methyl—pyridin-Z-yl)-imidazo[l,Z—a]pyridine—?’-

carboxylic acid (2-dimethylamino-ethyl)-amide

HATU (0202 mmol), diisopropylethylamine (0.720 mmol) and N,N-
dimethylethylenediamine (0.173 mmol) were added to a slurry of 3-(2-amino-
pyrimidin—4-yl)-2—(6-methyl-pyridin-z-yl)-imidazo[1,2-a]pyridine—7—carboxylic acid

25  (0.144 mmol; see Example 81 for its preparation) in N,N-dimethylformamide (1.4

mL) at RT. After 17.5 h, the reaction was concentrated in vacuo and purified via

reverse phase HPLC (acetonitrile/water gradient with 0.1% TFA) to give 28 mg of a
yellow solid identified as the tri-TFA salt of 3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-
pyridin-2-yl)-imidazo[1,2-a]pyridine-7-carboxylic  acid (2-dimethylamino-ethy!)-
30  amide. 'H (d6-DMSO, 400 MHz, rotomerasa) 1 2.49 (s, 3H),2.88 (s, 3H), 2.89 (s, 3H),



25 (0. 144 mmol ; see Exanple 81 for its preparation) in NN-dinethylforman de
(1.4 ) at RT. After 17.5 h, the reaction was concentrated in vacuo and
purified via reverse phase HPLC (acetonitrile/water gradient with 0.1% TFA)
to give 28 ng of a yellow solid identified as the tri-TFA salt of

3-(2-ani no- pyri ni di n-4-yl ) - 2- (6- net hyl - 6 MAR 2007
pyridin-2-yl)-imdazo[1, 2- ridi ne-7-carboxylic acid%

(2-di met hyl am no ethgﬁ) 30 amde. 'H (dG DVBO, 400 MHz,™Totoners) : 2.49 (s,
3H), 2. 88 (s (s 3H), 86 b MAR Y007 WD 20041021989 3.32 (t, J=
5.8 Hz, 1H), 333(t J—58Hz, 1H), 3.67 (dt, J= 5.8 Hz, 111), 6.80 (d, J
= 6.0 Hz, IH), 7.41 (d, J = 7.8 Hz, 1H), 7.52 (dd, J = 7.3, 1.6 Hz, 1H),
7.82 (d, J = 7.8 Hz, IH),7.98 (t, J =7.8 Hz, 1H), 8.23 (d, J = 6.0 Hz,
11.1), 8.34 (in, 1H, 9.08 (t, J =5.7 Hz, 11-1), 9.46 (bs, i1), 9.65 (d, J

7.3 Hz, 1H); 3m((t,ES=P+5)8HJz71m3M|(t),J%SE>I@ﬂIEB 947 (dt, J= 5.8 Hz, 1H), 6.80 (d, J

oyt di ne- 7+ CArbBRPATR T 6 ol Hr T ASE 6. i3 14 mmﬂ Jon
ol ) , dllsopr@;psfhftmjh mﬂév@ﬁz hz@&mﬁ-aerm@zh 1934 (m, 1H), 9.08 (t,

pyri di n- 3-yl - et hanone ‘hydr oéhl ori de were a ed t a slurry " of

3-(2- am no- pyr= fii7d= 1&1)y9)46:{b:{,&1{)p96§!(dp&*ﬂdlﬂzﬂﬂd MS ESRE)O{17.26 M+1).
1, 2-a] pyridine-7 car boxyl ic acid (0.144 mol ; see Exanple 81 for its
preparation)'5 in NN dinmethylformamde (1.4 nL) at RT. After 17.75 h, the

reacti on was cq,ﬁgg_{rﬂégged in vacuo and purified via reverse phase HPLC
(acetonitrilel dient with 0.1% 15 TFA) to give 28 ng of a yellow

solid i dent i f i Ge(2asmite pyrimidkidsd)-2-(6fmahyRpyridin2-yl)-imidazo[1,2-a] pyridine-7-

rim r|d|n azql.1l, 2-a ri di ne-7-car box Ii-
o acid. (2 0X0° %‘%‘V“BPH‘M&? ?TRYF‘ i ‘é#%lé“g}‘g&"(‘he DIVB]OPy4OO NLHz) : 2. 50
(s, 311), 4.91 (d, J =5.3 Hz, 2H), 6.85 (d, J 6,1 Hz, IH), 7.46 (d, J =

7.8 Hz, 1H), 7.59 ’ 7 _
108 e 18, 7,89 (SATY (0907 mmd " gbleprdoSenlafiinel 6909 i G -1

1H), 8.42 (1m pyﬂdm-CByB?th(adme Bydroghloridd (O 17& ,mrmbb) w@:eZﬁdctedjtola-l);lurrygoﬂB (et

95 3 2- Anf no- BNTREn ek P G- paybo o) amde N T Al e o 1, 5]

pyridi ne-7-  cahoxylic acid (0.144 mmol;, see Example 81 for its preparation) in N,N-
dimethylformamide (1.4 mL} at RT. After 17.75 h, the reaction was concentrated in
vacuo and purified via reverse phase HPLC (acetonitrile/water gradient with 0.1%

15  TFA) to give 28 mg of a yellow solid identified as the tri-TFA salt of 3-(2-amino-
pyrimidin-4-y1)-2-(6-methyl-pyridin-2-y1)-imidazo{ I,2-a]pyridine-7-carboxylic  acid
(2-ox0-2-pyridin-3-yl-ethyl)-amide. "H (d6-DMSO, 400 MHz) : 2.50 (5, 3H), 4.91 (d,
J=53Hz 2H), 6.85(d, J= 6.1 Hz, 1H), 7.46 (d, J = 7.8 Hz, 1H), 7.59 (dd, J = 7.4,
1.7 Hz, 1H), 7.65 (dd, J = 8.0, 4.9 Hz, 1H), 7.87 (m, 1H), 7.6 (m, 1H), 8.24 (d, J =

20 6.1 Hz 1H), 8.39 (m, 1H), 8.42 (m, 1H), 8.87 (dd, J=4.9, 1.7 Hz, 1H), 9.26 (m, 1H),
940 (t, /=358 Hz, 1H), 9.68 (d,/ = 7.4 Hz, 1H); MS (ESP+) 465.13 (M+1).

Example 95
3-(2-Amino-pyrimidin-4-yI)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a}pyridine-7-
25 carboxylic acid hydroxyamide

HATU (0.202 mmot), diisopropylethylamine (1.008 mmol) and
hydroxylamine hydrochloride (0.173 mmol) were added to a slurry of 3-(2-amino-
pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl}-imidazo[1,2-aJpyridine-7-carboxylic acid
(0.144 mmol; see Example 81 for its preparation) in N,N-dimethylformamide (1.4

30 mL)atRT. After 22 h, the reaction was concentrated i1 vacuo and purified via

87



25 carboxylic acid hydroxyam de HATU (0.202 nmol ), diisopropyl ethylam ne
(1.008 nmmol ) and hydroxyl am ne hydrochloride (0.173 mml) were added to a
slurry of 3-(2-am no- .
pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridi ne-7-carboxyli
c acid (0.144 mol; see Exanple 81 for its preparation) i MAR 2007

N, N- di rrethylfornan‘iﬁ (1.4 30 M.) at RT. Afterg®2 h, the reaction was
concentrated in vacud and purified via 87 6 72007 WD 20041021989
revé’Y@é%‘ﬁ%%%”HPLC (acetonitrilelwater gradient with 0.1% TFA) to give 27
rag of a yellow solid identified as the tri-TFA salt of

3-(2-am no-pyrimdin-4-yi)-2-(6-nethyl- pyridin-2-yl)-im

dazo[ 1, 2-a] pyri di ne-7-carboxylic acid hydroxyam de. 'H (d6-DVSO, 400 MHz)
2.69 (s, 3H), 6.81 (d, J = 6.0 Hz, 11-1), 7'4"2121(Fd’ J =7.8 Hz,. 111), 7.46
(dd, Severse ghase HPIeL (peetqnityile/wates sragieny with O3l IFANtp give Zhmgiofay =" 7 g 1z,

1H), 8.17 (m.,1H...~ 8. . R . = Iz, 1H),

17 5 Hem Pl iGgned T 77 gl e mpimin Sy - 10
2- (6 i 2B IRy 11 & riaaermedmdp@mbfaamydawmaarifp(de-msm,dazo[I 2
alpyrimdin-7-ylamine Hydrogen brom de/acetic aci d(é?go w % 75.0 mol) and
1. 00 MOOVELE) nd/b2det3R), £ 1dd( 3= 60 Mzl ). Welt3 thidet” Bdz 150 Tdb &dd,of

1- (6-net hy] - i djf 27 -2- L 2-et byl anyl i mAdi Ny 47yl t hanone
(280 ot R Y G 5 1 8P, T LD B B S A B
gl aci o 2peetiLsacid (HRO g7, at= T Hz0 1HRNM G4 (bey BE); MY giSP+)Af62e05 0.5 h the
reaction \;\Eis diIutedH;I% 400 nmL wth etﬁgr, fi te??d, \E;\%she)(?with et her,
dried (M+Bfly under Nz gas to give an orange solid. The solid was added to
a solution of 2,4-diam nopyrimdine (25.0 mmol ) and dii sopropyl et hyl.am ne
(100.0 mmol ) in ethanol (270 nL) at 85 T. After 3.5 h the reaction

al | onegyx4fanik®ecool to O C and precipitate was formed. The slurry was
filtered, %ﬁe solid washed wth ethanol and air dried to give a solid. This

saPi d wéeMéthykpaddin-21y1p312duetbslsylfangdyrimidioroyl)-d@idszof 1,81 ed and washed
w th water. ta. '_vg?l%. 59 g of a solid identified as o
2-(6- Y]@PPWI"! gg}’??&] K -‘i/l )-3-(2-net hyl sui fanyl -pyri m di n-4-yi)-imdazo[ 1, 2-
Hydrogen bromide/acetic acid (30 wt%, 75.0 mmol) and 1.00 M
bromine/acetic acid (32.5 mmol) was added to a solution of 1-(6-methyl-pyridin-2-
yi)-2-(2-methylsulfanyl-pyrimidin-4-yl)-ethanone (25.0 mmol; see Example 1(b) for
15  its preparation) and catalytic BHT in glacial acetic acid (120 mL) at RT to form a
precipitate. After 0.5 h the reaction was diluted to 400 mL with ether, filtered,
washed with ether, dried briefly under N, gas to give an orange solid. The solid was
added to 2 solution of 2,4-diamtnopyrimidine (25.0 mmol) and diisopropylethylamine
(100.0 mmol) in ethanol (270 mL) at 85 °C. After 3.5 h the reaction was allowed to ()
20 cool to 0 °C and precipitate was formed. The slurry was filtered, the solid washed

with ethanol and air dried to give a solid. This solid was slurried with 2 N aqueous

sodium hydroxide, filtered and washed with water to give 5.059 g of a solid identified
as 2~(6-methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl}-imidazo[1,2-
alpyrimidin-7-ylamine. 'H NMR (d6-DMSO, 300 MHz) : 2.41 (s, 3H), 2.56 (s, 3H),

25 6.45(d, /=77, 1H), 724 (s, 2H), 725 (d,J = 7.8 Hz, 1H), 738 (d, / = 5.4 Hz, 1H),
773 (d,J=7.6 Hz, 1H), 7.80 (t, J = 7.7 Hz, 1H), 8.45 (d, J = 5.4 Hz, 1H), 9.10 (d, J
= 7.6 Hz, 1H);, MS (ESP+) 350.4 (M+1).

Example 97
30  N-[2-(6-Methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo]1,2-

a]pyrimidin-7-yl}-3-pyridin-3-yl-propionamide
88



a] pyri m.din-7-ylamne. iH NVR (d6- DIVBO 300 MHz) : 2.41 (s, 3H), 2.56 (s,
3H), 25 6.45 (d, J =7.7, 1H), 7.24 (s, 2H), 7.25 (d, J = 7.8 Hz, 1H), 7.38
(d, 3 = 5.4 H, 1H), 7.73(d,J:7.6Hz, IM 7.80 (t, J =7.7 Hz, 1H),
8.45 (d, J =5.4 Hz, 11-1), 9.10 (d, j = 7.6 Hz, IH; M (ESP+) 35%.#

(M ). Exanple 97 30 AR 2067
PT [2-(6-Met hyl - pyridin-2-yl )e3- (2-met hyl sul fanyl - pyrim din-4-yi)-imdazo[1,
- alpyrimdin-7-yl]-3-pyri # 3-yl - propi onami de 88 6 NE2® 2907 WO

2004/ 021989 NWVN-2B0-Hex1bssl f or mam de (0.9 nmol) and thionyl “chlori de (54.0
nrnol) were added to a slurry of 3-pyridinepropanoic acid (18.0 mol) in
chloroform (180 nL) at RT. The slurry was heated to 60 C for 0.5 h, cooled
to RT and concentrated in vacuo 5 to yield a solid. This solid was added to
a slurry of 2-(6-nethyl-pyridin-2-yl)-3-(2-

met hyl sul fanyl - pyrim di n-4-yl)-imdazo[1, 2-a] pyri mdin-7-yl am ne (1.14 mol;
see Exanple 96 for its preparation) in pyridine (40 nL) at O 'C. The slurry

was warned to RT. A NeDim@hyfotmarhide (810Uhmb @ Mﬂﬁ@lﬂb@d&%ﬂit}fﬁfno@ were
further 2.25 h. The reaction was cooled to diluted with water

and stirred foaddedtae slpmg 0£(3—m§abm¢mwama§ acest Ehsgbmatcéhrnazhl@o@:mwﬂtSérmB) at
';Tgeo][ eﬁ?f |20? 6% V\ﬁl ngls}lﬂf aga?ﬁgatﬁi )to 6g§ for 0! 9 coo éacp tovﬁ{" concen rate(\.{ sz(za vgcu%gs

net hyl sul f agyl t@)jr{dldfh%lld4 “DHid solid dag qhdéd to a slurry of 2-(6-meth I- yndm-z-y g -3- (z-
2a]pyr|md|n7 pyridin-3-yl- propionamde. rH g

:2.41 (s, 3H), sqlfanyépynmgha-%ﬂ)—:mtdaza[142 ﬂpynmdma'f-ylamm (1 ;14 Jrnmo? aeeHz

2 7, 32
2h), 32 (m @@fﬁ(%‘g s ppoppcgon fRypyidihy 440 b W5 0t The gl i wtlea
8.51 (m) 11-1) 4o RB5 Afibe 3375 B alel@mgw)as 0:3024(8 50°C FoB alrthbd 205, b 1 TR0

(s, 1H; M5 (ESP+) 483.5 {Qd
N[ 3- (2- Met hanmmamsq@y odRE dm;tbd Vﬂﬂ'l(‘ﬁ'afﬂé(“l’sﬂ mpby rand i stirred iy OiSnh.dabhs] 1,

2- alpyri in-7- -3p idin- ona Sul furi ﬁ:)ld
oty cat 8yt FECkB sGT8Oy arisr o C aRGreabi o et mptpS SRR Te A e
(2.71 mmol ) wenrgd adaaRdt @ith Hatkrr Yo Gfiellt 558 (g ndEt N{2-(Rethyl- gyndm- —yD)-3-(2-
pyridin-2-yl)-3-(2-nmethylsul fanyl - pyrim din- yI)-|mdazoi’ al pyrimdin-7-
y1}-3- methylsulfanyl-pyrimidin-4-y1)-imidazo(1,2- a]pynmldm-’f-yl]-3—pyr1d1n-3-yl-
propionamide, "H NMR (d6-DMSO, 300 MHz) : 2.41 (5, 3H), 2.58 (s, 3H), 2.5 (¢, J =
7.4 Hz, 2H), 296 (t, /= 7.4 Hz, 2H), 7.32 (m, 2H), 742 (d, J = 5.4 Hz, 1H), 7.71 (d,
15 J=7.8Hz 1H), 7.83 (m, 2H), 8.01 (d, /= 7.8 Hz, 1H), 8.42 (dd, J= 1.4, 4.8 Hz, 1H),
8.51 (m, 1H), 8.55 (d, J = 5.4 Hz, 1H), 9.50 (d, J = 7.8 Hz, 1H), 11.20 (s, 1H); MS

(ESP+) 483.5 (M+1).

) Example 98
20 N-[3-(2-Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyrimidin-7-yl]-3-pyridin-3-yl-propionamide

4.0N Sulfuric acid (0.2 mmol), catalytic sodium tungstate dihydrate, and 30
wt % hydrogen peroxide (2.71 mmol) were added to a shlurry of N-[2-(6-methyl-

25  pyridin-2-y!)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazof 1,2-alpyrimidin-7-y1]-3-
pyridin-3-yl-propionamide (0.82 mmol; see Example 97 for its preparation) in
methanol (20 mL) at 55 °C. After 18.5 h, the reaction was diluted with water (20 mL)
and warmed at 55 °C for an additional 0.75 h. The reaction was then cooled to RT,
quenched with saturated sodium thiosulfate, neutralized with saturated sodium
30  bicarbonate and then cooled to 0 °C for 1.5 h. The reaction was filtered, washed with

1:1 methanol/water to give 302 mg of N-[3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-

1]



——
pyridi n-3-yl - propi onam de (0.82 mml; see Exanple 97 for its preparation) in
nmet hanol (20 nmL) at 55 C. After 18.5 1li, the reaction was diluted with water
(20 mL) and warned at 55 C for an additional 0.75 h. The reaction was then
cooled to RT, quenched with saturated sodiumthiosulfate, gnagtye i zed with
saturated sodi um 30 bi carbonate and then cool ed to 0O Cfor 1.5 1t The
reaction was filtergih washed with 1:1 nethanokiwater to give 302 ng of
N[ 3- (2- met hanesul f BHYI - pyrim di n-4-yl)-2-(6- 8 MAR NO v WD 2004/ 021989
met RYO-J040HPHL 2- yI)-|mdazo [ 1,2-a]pyrimdin- 7 yI] 3-pyridin-3

D

-yl -propi onam de. 1H NWR (d6- DIVBO 300 MHz) : 2.43 (s, 311), 2.86 (t, J =
7.4 Hz, 2H), 2.96 (t, J = 7.4 Hz, 213), 3.51 (s, 3H), 7.33 (m 2H), 7.70
(d, J =7.8 Hz, 113), 7.89 (m 2H), 8.04 (d, J =7.8 Hz, 1H), 8.14 (d, J =
5.4 Hz, IH), 841 (m 1H, 8.51 (m 111), 8.97 (d, J = 5.4 5 Hz, 113) 9.56

(d, J-me?th@]l—p?mdxhliﬁyl) niaildaia[1(E-,a]p"yimilblm-'F@l]éf—ﬁmduﬂil-ﬁl—ﬁrqpﬁmmmxdﬁx ahbpl e

oyt VR K5 ép%mwmzﬂé A S B e B 994 2
VLS e oo gt LA Tl st L,

see EXWE& fS)I4 (d S‘=F15€lpHEaIIIIpr$)4la@ﬂ H@Mrﬂh{mﬂ}ﬁ)’ G)Q’?d(d (/'l=7574) mmol) in
di oxane on then

act
corﬁcerﬁlz,al (\daéuo7 %Hék 1HD Ilth?e7d(5mﬂH}1 Mﬁt(ESPTbS]gﬁ @ br ecipitate that was
filtered, washed with water and air 15 dried. The resulting solid was
purified via reverse phase HPLC (acetonitrile/water gradient with 0.1% TFA)

to gi VExgaplaoof ayellowsolld identified as the tri-TFA salt of
N-[3-(2Z-am no-pyrimdin-4-yl)-2-(6-methyl -pyridin-2-yl)-imndazo[1, 2-

]pyr .NT[éro’q’—Anyny-pxnwﬂiw-wl)s%ﬁlwtbm Bt yhmidaro - DVBO, 300 (M)

52 311, e 3-10 (t, J = 7.3 Hz, 211), 6.85 (d,
= 6. %"Pﬁ{ %‘%Fﬁﬁ%’yﬁ’éd?g’zl”ﬁmﬁ ¢ 111), (7 78 (m 2H), 7. 93)(t J R
15753 gz IH) A 8@1@&016 &f N—[i(ivzﬂethkﬁesulfb‘ﬁylfi)ylﬁu(:lﬁl.-él-@fl):z-ﬁﬁ&dtﬁyl -psidin- 8. 26 (d, J

Hz, 11D, 8 (d H}m 5o 10. 08 (d, J=7.8 ke,
H, 12- y@@npéazOIW—a]wmlé@mﬂh%ﬂwmn{ yimqplon@déﬁpﬁ 39 ogpmol; * see

Example 98 for its preparation) and ammonium hydroxide (17.70 mmol) in dioxane

a
2
J
7
1

(10 mL) was warmed to 100 °C for 18 h. The reaction then concentrated iz vacuo and
diluted with water to give a precipitate that was filtered, washed with water and air
15  dried, The resulting solid was pufiﬁed via reverse phase HPLC (acetonitrile/water
gradient with 0.1% TFA) to give 42 mg of a yellow solid identified as the tri-TFA salt
of N-[3-(2-amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl}-imidazo[1,2-
alpyrimidin-7-yi]-3-pyridin-3-yl-propionamide. "H NMR (d6-DMSO, 300 MHZ) :
2.52 (s, 3H), 294 (, = 7.3 ¥z, 2H),3.10 (, /= 73 Hz, 2H), 685 (4, /= 62 Hz, | )
20 1H),7.43 (d,J=78Hz 1H), 7.78 (m, 2H), 7.93 (t, /= 7.8 Hz, 1H)},8.03 (d, /= 7.8
Hz, 1H),8.16 (d, J = 6.2 Hz, 1H), 8.26 (d, J = 7.8 Hz, 1H), 8.68 (d, J = 5.4 Hz, 1H),
8.77 (m, 1H), 10.08 (d, /= 7.8 Hz, 1H), 11.38 (s, 1H); MS (ESP+) 452.19 (M+1).

Example 100
25  N-[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2~
a]pyrimidin-7-yl]-2-(3-methoxy-phenyl)-acetamide

3-Methoxyphenyl acetyl chloride (0.58 mmol) was added to a slurry of 2-(6-
methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidezo[1,2-a}pyrimidin-7-
ylamine (0.29 mmol; see Example 96 for its preparation) in pyridine (3 mL) at RT and

30  then warmed to 60 °C. After 28 h, the reaction was cooled to RT and additional 2-

methoxyphenyl acetyl chloride (1.16 mmol) was added. The reaction was then
80



25 N-[3-(2-Am no-pyri mdin-4-yl)-2-(6-nethyl-pyri.din-2-yl)-imdazo[1, 2-

a] pyrimdin-7-yl]-2-(3-m et hoxy-phenyl)-acetam de 3-Met hoxyphonyl acetyl
chloride (0.58 mmol) was added to a slurry of 2-(6-

met hyl - pyridin-2-yl)-3-(2-nethyl sul fanyl -pyrimdin-4-yl)-imdazo [ 1,
2-alpyrimdin-7- ylamne (0.29 nmmol; see Exanple 96 for |ts preparafit9 g}?
pyridine (3 nL) at RT and 3Quéihen warned to 60 C. After h, the r g A
was cooled to RT and additioffél 2- net hoxyphenyl acetyl =l oride (1.16 rrm)l)
was added. ThWOr288421¥? was then 90 MAR 7007 WO 2004/021989 warned to 80 C
for a further 21 hours. The reaction was cooled to RT, diluted with water
(-10 m.) and stirred for 0.25 h. The reaction then filtered and washed with
water to yield 200 ng of an inpure solid containing

2- (3- net hoxy- phenyl ) - N-[ 2- (6-

met hyl - pyri di n-gslel-t3-502 0 Ricyfuibd @Pﬁbut@ﬁhé“réibﬁbﬁ‘ubék Jeobl2H Q@wf, diluted with

1,2-a]pyrimdin-7 5 yll-acetam de. The crude material was used
further purifi cattent:10MBLY) Eﬁ@JsprredQ‘er 8.26Nw-1The Esetiphatha filtered and washed with

N-[ 3- (2- Met hane Ifonl md met yrid

N5 00 a) pyr et 10 Vel 400 Mot iede srlidgPyiesatng B uredobid b3 G o
ber oxi de. (1. 32 oy P RR 2Ly LRl Ry By i Ao > AR 7-
phenyl ) - N- [ 3- ( 6/ ]ved¢etarhidpy rihei amds mhierigl was nmdhyiﬂmﬂtffanktér-mmﬁcmldm vI&-(ESP-+)

i mdazo[1,2-a]p Wl -7-yl]-acetamde (0.40 mmol) in nmethanol (10 niL) and
15 heated to 557 fber 22.5 h, the reaction was diluted with water (10
nlL) and warned at 55 *C for an additional | It The reaction was then

cool ed to RT, quenched wth saturated sodiumthiosulfate, neutralized with
sat ur at SOdI Jimamplarl®bdnat e and then cooled to O C overnight. The reaction

“n’§§ "nd Slelr R e SR liog b BB ns gDt st Veﬁﬁaé‘:ériﬁmi-adcetg%&lié?and
bi car bonat o°( 1 JPAHRIGHER 0 ibtB bbby adailide. (S Thazson) , and
concentrated i n vacubONdSulfuglcdacid Q. irgnmbl)apatelyticrsedsmh |tuhgstnh¢ dlhydnge Narfd33¢ 2-

ge';hg]n SSH ];noglylwtp 9 Ihg]dlgdogn 4pe¥o:21de (i §2nEt th) wele ag{igd %o slurry o? g %3 -methoxy-

phenyl)-N-[2-(6-methyl-pyridin-2-y1}-3-(2-methylsulfanyi-pyrimidin-4-yl)-
imidazo[1,2-a]pyrimidin-7-yl}-acetamide (0.40 mmol) in methanol (10 ml) and
15  heated to 55 "C. After 22.5 h, the reaction was diluted with water (10 mL) and
| warmed at 55 C for an additional 1 h. The reaction was then cooled to RT, quenched
with saturated sodium thiosulfate, neutralized with saturated sodium bicarbonate and
then cooled to 0 °C overnight. The reaction warmed to R, concentrated in vacuo and
) redissolved in ethyl acetate (25 mlL) and water (10 mL). The organic and aqueous
20 phases were separated and the organic layer was washed with water (I x 10 mL),
saturated sodium bicarbonate (1 x 10 mL), and brine (1 x 10 mL), dried (Na,;SO,), and
concentrated in vacuo to yield 180 mg of an impure solid containing N-[3-(2-
methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyrimidin-
7-y1]-2-(3-methoxy-phenyl}-acetamide. The crude material was used without further
25  purification. MS (ESP+) 530.10 (M+1).

Example 102
N-[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyrimidin-7-yl]-2-(3-methoxy-phenyl)-acetamide

30
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7-yl]-2-(3-met hoxy-phenyl)--acetam de. The crude material was used w t hout .
further 25 purification. M5 (ESP+) 530.10 (M+1). Exanple 102 N-[3-(2-Am n
o-pyrimid in-4-yl)-2-(6-nethyl-pyrid i n-2-yl)-imd azo [ 1, 2-

a] pyrimdin-7-yl]-2-(3-nmet hoxy-phenyl)-acetam de 30 91 N%RP% WO
2004/ 021989 A sol ution of o MAR 2007

N-[ 3- (2- met hanesul fgayl - pyri m di n-4-yl)-2-(6-neglyl - pyri di n-
2-yl)-imdazo[ 1, 2-appyrimdin-7-yl]-2-(3-nmet hoay=phenyl ) -acet am de (0. 34
mMo WO 288288 npl e 101 for its preparation) and annnnlunlhydrOX|de (10. 20
nunol) in dioxane (6 nm.) was warned to 100 C for 18 h. The reaction
concentrated in vacuo, 5 diluted wwth water and stirred for 4 hours at RT.
The aqueous | ayer was extracted wth ethyl acetate (2 x 25 mlL.,) The

conbi ned organi c phases were washed with saturated sodi um bi carbonate (I x

20 ) and Rridigtiéd of ﬂqfﬁ(a)metﬁﬁnee@llféﬁﬁ%@%ﬂlduﬁmg) -TEEetilpyedii-n vacua The

resulting solid was i ed via reverse phase HPLC (acetonitril e/ water

gr adi @ayl)mdﬁzo[h,%aimmtdm@rﬂb2ﬂ3metboxﬁap9@yl)owetﬁmldej (zht el 10 as the

bi TFA i, d 4- 2-yl

' dasth Eesmngip o Frerabh sBcantnl bR dcbtss BT IRGR  to.

DMSO cﬁ&&n@'ﬂé)m}’_,) %ia2 Ivdrined 34 10 @fgﬁlﬁ 8 T&%Hacﬂ%n %&n&eﬁtrat%ﬁ*)m 1@0@5 (d, J=6.2
). 6.94 (m 211), 7.26 (t 6. 7.43 (d, J

6.86 (m 111
= 3 sllzﬂunemmthmmr (and stigred for # hamrs mqr 'fhggql(qous Jayer was aatractle;ds) 8 04

d, J = Hz 1 3), 10.07
U il stpl e (3, 2t T Sofofiad greetil i Wi wastied w
N[ 2- (sﬁml}«ﬁtea%bdﬂm bidbbodaté! () xS0 RLYRAO VLA | T ﬁ'm'nﬂm/ﬂhéﬂ @u'daséh)/lahdl m dazo[ 1, 2

- alpyrimdin-7 yI]-proplonanrlde 20 Proplon¥ hlioride (1.14 mol) was
added coocentrsited ¢y vorue- (Brentasuljing pplidawas purified via reverse phase HPLC

(0”57 CEri e B iRt aled, Potiafil ke SPE RS RAngy A eRted Zrt)y' a RT
g_rgdatn Eb@ag‘tﬁj [HI% rTaP\lﬂ@Ssa\l\ﬁrde@I -{30(258nimo-gyriRIdin 8-y 2 {SLendiiBAGY Ham-#85)-cool ed to
imidazo[1,2-a]pyrimidin-7-yi]-2-(3-methoxy-phenyl)-acetamide. ‘H NMR (d6-
DMSO, 300 MHz) : 2.53 (s, 3H), 3.76 (s, 3H), 3.81 (s, 2H), 6.83 (d, J = 6.2 Hz, 1H),
6.86 (m, 1H), 6.94 (m, 2H), 7.26 (t, / = 8.0 Hz, 1H), 7.43 (d, / = 7.8 Hz, 1H), 7.77 (4,
J=77Hz, 1H), 793 (t, /=78 Hz, 1H), 8.04 (d,/=7.7Hz, 1H), 8.14{d,.J = 6.2 Hz,

15 1H), 10.07(d,J =7.7 Hz, 1H), 11.53 (s, 1H); MS (ESP+) 467.20 (M+1),

Example 103
N-{2-(6-Methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yi)-imidazo{1,2-

a]pyrimidin-7-yl}-propionamide ( )

20 Propionyl chloride (1.14 mmol) was added to a slurry of 2-(6-methyl-pyridin-
2-yD)-3-(2-methylsulfanyl-pyrimidin-4-y1)-imidazo[ 1,2-a)pyrimidin-7-ylamine (0.57
mmol; see Example 96 for its preparation) in pyridine (5.7 mL) at RT and the slurry
was warmed to 50 °C. After 19 h, the reaction was cooled to RT and additional
propionyl chloride (1.14 mmol) was added. The reaction was warmed to 50 °C for a

25 further 5 h.  The reaction was cooled to RT, diluted with water (~15 mL) and
refrigerated at 0 °C. Afler 4 d, the reaction was warined to RT, filtered and washed
with water to yield 208 mg of N-{2-(6-methyl-pyridin-2-yl)-3-(2-methylsulfanyl-
pyrimidin-4-yl)-imidazof1,2-a}pyrimidin-7-y1)-propionamide. 'H NMR (d6-DMSO,
300 MHz) : 1.10 (¢, 3H), 2.42 (5, 3H), 2.50 (q, 2H), 2.58 (5, 3H), 7.31 (dd, /= 2.1, 6.5

30 Hz, 1H), 7.43 (d, J = 5.4 Hz, 1H), 7.84 (m, 2H), 8.03 (d, J = 7.7 Hz, 1H), 8.55 (d,J=

5.4 Hz, 1H), 9.50 (d, J = 7.7 Hz, 1H), 11.11 (s, 1E); MS (ESP+) 406.25 (M+1).
a2




propi onyl chloride (1,14 mmol) was added. The reaction was warned to 50 C
for a 25°further 5 h. The reaction was cooled to RT, diluted with water (-15
rnL) and refrigerated at 0 C. After 4 d, the reaction was warnmed to RT,
filtered and washed with water to yield 208 ng of

N[ 2- (6-net hyl -pyridin-2-yl)-3-(2-nethyl sul fanyl -

pyrimdin-4-yl)-imdazo[1, 2-a] pyrimdin-7-yl]-propionanmde. 'H NI\/BM(QRI%@I\/BO,
300 MHz) : ].10 (t, 3H), 2.4&&s, 3H), 2.50 (g, 211), Z.ﬁ(s, 311), 7.31

(dd, J= 2,1, é@q ol H), 743 (d, J=5.4 H, IH), 7.8%%(m 2H), 8.03 (d,
3= 7.7 e, 1O REEBY 3= 5.4 R, 1H), 9.50 (d, J= 7.7 Hz, 113), 11.11
(s, IH; M (ESP+) 406.25 (Mrl), 92 6 MAR 2607 . WD 20041021989 Exanpl e
104

N[ 3- (2- Met hanesul fonyl - pyri m di n-4-yl)-2-(6-nethyl -pyridin-2-yl)-imdazo[1,
2 alpyrimdin-7-yl]-propionamde 5 4.0ON Sulfuric acid (0.1 nmol), catalytic
sodiumtungstate di hydrate, and 30 w % hydrogen peroxide (1.69 mmol) were
added to a sl ura\é of lﬁé}-(& met hyl - pyridi n-2-y1)-3-(2-net hyl

sul fanyl - pyrim i mdazo[ 1,2-a]pyrimdin-7-yl]- propionamde (0.51
mol.; see Exanp ' FBR4-V1- - L) o
to 55 "C. After h\?gﬂ@ﬁ%&&?%&?ﬁﬁf%&%@% PR l\ﬁ‘a’%gjrlm(a)l%l)?ri_ﬁﬁd%??’%o
warmed at 55 " Calmrimidimddyl]-poogionamiide The reacti on was then cooled to RT,

guenched wth saturat sgdi.um t.hj osul f at e eutralized with tyrated

sodi um bi carbonat e a%&?\fitSHgﬂ"%@B‘Ide@'fguﬁg]icé#g?’t’% Sﬂé‘u’f’ng“nﬁéﬁ’ﬁ a@ﬁh‘% and 30
filtered, washeg.wt r kvAa . -[2- -
N[ 3-(2- et hanegﬁ}k’f/o ﬁx@ép@r F%’}Béﬂﬂlﬁ@ﬁ)ﬁn&&?ﬁé&aﬁﬁd S?/r% Slluﬁwzo{ﬂ [2 (6-methyl

i m dazo[ 1, 2- a] pypiidinei-yl)-3-{2-hethy bpl fardriyaienidin-#-yR nfid s=aDhBe jpgddidiaizy yl}- 1. 10

(a0, 3 21 "oppniganiqe Oyl i Budgle 198 5 pregedtofin oty 1554y

(d, J = 5.4 Hz, addtheard R756 0C. AferSio% hithe thddilon RadBilkidd with %afkr (I3 ndand
11,19 (s, 11-1); M5 (ESP+) 438.4 (M ).  Exanpie 105 20

N-[ 3- (2- Ani - pywaimediatrsd G/for ag-adgitiveelnly h- ge iretictio® was thémdaddedofolR P-quenched

ﬁ! F)?/»r I( g‘- (rjrle? h;hglgv[iﬁ-hfsr ﬁ%tgggg@iﬁﬁd i _Ssﬁitlé{e; 8%3?;@_2%%’%% sagurafed; spdium bicarbonate and

then cooled to 0 'C for 2 h. The reaction was filtered, washed with water to give 176

mg of N-[3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-
imidazo[1,2-aJpyrimidin-7-yl}-propionamide. "H NMR (d6-DMSO, 300 MHz) : 1.10

15 (t,J =175 Hz, 1H), 2.43 (s, 3H), 2.50 (q, 2H), 3.50 (s, 3H), 7.35 (dd, J = 1.9, 6.7 Hz,
1H}, 7.89 (m, 2H), 8.06 (d, / = 7.8 Hz, 1H), 8.14 (d, J = 5.4 Hz, 1H), 897 (d, J = 5.4
Hz, 1H), 9.56 (d, J = 7.8 Hz, 1H), 11.19 (s, 1H); MS (ESP+) 438.4 (M+1).

Example 105
20 N-[3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-
a]pyrimidin-7-ylj-propionamide
A solution of N-[3-(2-methanesulfonyl-pyrimidin-4-y1}-2-(6-methyl-pyridin-
2-yl)-imidazo[1,2-a]pyrimidin-7-yl]-propionamide (0.39 mmol; see Example 104 for
its preparation) and ammonium hydroxide {11.73 mmol) in dioxane (9 mL) was
25  warmed to 100 °C for 6 h. The reaction then concentrated in vacuo and the resulting
solid was purified via reverse phase HPLC (acetonitrile/water gradient with 0.1%
TFA) to give 120 mg of a yellow solid identified as the bis-TFA salt of N-[3-(2-
amino-pyrimidin-4-y)-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-a]pyrimidin-7-yl}- |
propionamide. "H NMR (d6-DMSO, 300 MHz) : 1.10 (t, J = 7.5 Hz, 3H), 2.50 (g,
30 2H),253(s,3H), 6.85(d,/=62Hz 1H), 744 (4, J=78Hz 1H), 7.77(d, /=78

-~



2-yl)-imdazo[ 1, 2-a} pyrimdin-7-yl]-propi onam de (0.39 muol; see Example 104
for its preparation) and amoni um hydroxide (11.73 mmol) in dioxane (9 nl)
was 25 warned to 100 C for 6 h. The reaction then concentrated in vacua .and
the resulting solid was purified via reverse phase HPLGC §#@ét)0fii tril e/ water
gradient with O. 1% TFA) to give 120 ng of a yellow solid identified as the
bi s-TFA salt of N (2- @
mnoprlmd|n4y)2(6methyl pyr|d|n2y) m dazol

1, 29 FOH %P n- 7-y1 | - propi onami de. ' H NVR ( d6- DI\/SO 300 Miz) : 1.10 (t, 3
=75Hz 3H), 2.50 (g, 30 21-1), 2.53 (s, 3H), 6.85 (d, J = 6.2 Hz, 111),
7.44 (d, J = 7,8 Hz, 11-1), 7.77 (d, J=7.8 6 MAR NO V\020041021989 - " Hz,
1H), 7.87 (bs, 2H), 794(tJ:78HzIH),81 , :78HzIH),8.15
(d, J = 6,2 Hz, IH, 10.09 (d, J—78Hz 1|—9 Ig[) I—?I\/B(ESP+)
375. ZHMH))'YBEME-B 1066/ = 78Hz1H)8 0(d, 781—12:1 8.15

)1 mocss, 10, 3090 GV nd S Ay LB IS B AR o i or 1 e y%'

(0 58 nmol ) was added to a slurry of 2-(6-nmethyl- i i
PYr|d|n 2-Y1)-3-(2-methYl sul fanY1l- PYr mdin-4-Yl)-mdazo[ 1>2-a] pyrim din-7-
yI am ExappleT106mol ; see Exanple 96 for its preparatlon) in pyridine (3 nL) :

RT.. 10 Af hl ori 0..,58 I
e s Dipush e RS L0 S A AR R e S, T ) v
With ehyl.ofCe ﬁlﬁgguﬂﬁ_ly)‘ -bafdam@feer (10 ni). The organi c and aqueous '

phases were separated and t e organic |ayer was washed with water (I x 10!
nm) and brine (I x 10 @i dried (Na2SO4), and concentrated in vacuo to
y| el d 173 rigrobutglageyi dﬂisﬂe-ﬂﬂ-f[SZm(ﬂ@l)rrﬁéﬂwadqdyﬁOl &l slyrry- ofi 3-(@-methyl-

R S B R e 0 S b YL, Ty ] DOLYr am de
2. 59 Eﬁamr%b')(o 577m§1791( sk, E)Eam%lé 9B, fob it6 p'r%:araﬂtikm})im pgndﬁ?\e((d mBFabRE Hz, 1H),

7.82 (m 2H), 8.06 (d. J= 7 1H). Hz,” 11-1),9. 51 (d, 'J
718 HAﬂ@k@S I 1ad3ktignal tzmbutmcﬁtﬂsphlpndele(oﬁ( mmql) was addedEgedghe 107

{\I_l[g €actl oh%§%§ ul ‘Eﬂn}/ l ﬁPr¥herq'7cﬁ' n[he rgacllon d{luteqemm/ ﬁ:ﬂ'@ly ac:e\gj (2% 1¥1ﬁ I m dazo
and water (10 mL). The organic and aqueous phases were separated and the organic
layer was washed with water (1 x 10 mL) and brine (1 x 10 mL), dried (Na;SOy), and
concentrated in vacuo to yield 173 mg of 3,3-dimethyl-N-[2-(6-methyl-pyridin-2-yI)-

~

15 3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2-2]pyrimidin-7-yl]-butyramide. ~'H
NMR (d6-DMSO, 300 MHz) : 0.98 (s, 9H), 2.08 (s, 2H), 2.42 (s, 3H), 2.59 (s, 3H),
7.31(dd, J = 1.6, 6.6 Hz, 1H), 7.43 (d, J = 5.4 Hz, 1H), 7.82 (m, 2H), 8.06 (d, /= 7.8
Hz, 1H), 8.55(d, / = 5.4 Hz, 1H), 9.51 (d, /=7.8 Hz, 1H), 11.06 (s, 1H); MS (ESP+)
448.5 (M+1). ()

20
Example 107
N-[3-(2-Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-

a] pyrimidin-7-yl}-3,3-dimethyl-butyramide
4.0 N Sulfuric acid (0.1 mmol), catalytic sodium tungstate dihydrate, and 30
25wt % hydrogen peroxide (1.25 mmol) were added to a slurry 3,3-dimethyl-N-[2-(6-
methyl-pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2-alpyrimidin-7-
yl]-butyramide (0.38 mmol; see Example 106 for its preparation) in methanol (10 mL)
at 55 °C. Afler 20.5 h, the reaction was diluted with water (10 mL) and warmed at 55

°C for an additional 0.75 h. The reaction was then cooled to RT, quenched with
30  saturated sodium thiosulfate, quenched with saturated sodium bicarbonate and then

cooled to 0 °C for 1.5 h. The reaction was filtered, washed with 1:1 methanol/water
94



a] pyrimdin-7-yl1]-3,3-dinethyl-butyramide 4.0 N Sulfuric acid (0.1 mmol),
catal ytic sodiumtungstate di hydrate, and 30 25 wt % hydrogen peroxi de
(1.25 mMmuol) were added to a slurry 3, 3-dinmethyl-N[2-(6-

met hyl - pyridin-2-yl)-3 -(2-methyl snl fanyl - pyri m di n- 4- yI)-|mdazo[ fiﬂR
2-alpyrimdi n-7- yl]-butyram de (0.38 muol; see Exanpl e 106 for iy
preparation) in nethanol (J@@m) at 55 C After 20. 5 hgt he reactlon was

di |l uted Withv\}@foﬁﬁfofﬁ 9m_) and warnmed at 55 C for an additional 0.75 h. The
reacti on wa en cooled to RT, quenched with 30 saturated sodium

t hi osul fate, quenched with saturated sodi um bi carbonate and then <cooled to
O Cfor 1.5 h. The reaction was filtered, washed with 1:1 methanol/water 94
6 MAR 2ff67 WD 20041021989 to give 82 ny of

N-[ 3- (2- et hanesul fonyl -pyrimdin-4-yl)-2-(6-methyl-pyridin-2-yl)-

i m dazo[ 1, 2- a] py givei &% mg BfW-[3-G-Brettiamesutfpnybpyrymialmi- élﬁfl)—:‘z-léﬁm&ﬂlﬂe;@rriﬂm@—ﬂ}oo

) ) 108 (i 14%&[1 ﬁ slpyripiimgey s sy tEnide T MR Gepind, S
5(5-5,4 ﬁ3) 1135 (%’Is%-% L3 559}1'?”2439 &Exdgi)n,pﬁllg& %31—1?,73.@(5, 3uy, 738 (d& v 1)1, 651HL3
N- [ 3- (2- Ami no- py)) rB8i(m; ZHMS)LGZ(C‘(H#@SI‘I;IL 133)r 8.46 d, 2F 15)4 Haj iy {27 @ J = 5.4

N 0302 ot hanbbu Pt 1 {7t A2 AHETLAF co SRR ot o,

2-yl)-imdazo[ 1, 2-a] pyrimdin-7-ylj-3,3-di rrethyl butyram de (0.17 mmol ; see
Exanpl e 107 for its preparation) and ammnl um hydroxide (5.10 nmol ) in
di oxane (4 nLExaegpledd®ed to 100 C for 19 h. The reaction concentrated in

vacuo, diluted i wat er and. sti.r f or our The sultin
solid was fil t@?%ﬁfﬁggﬂgd’mnﬂ‘ﬂlﬁﬁ %i'gé{fﬁ -\ aﬂ' %éf Nimidag %e phage
RPLC (acet oni t il G4MRliR!7-P]-B3H-8ithet ys‘?,t_ﬁug,rgldeFA) to give 8 ng of a yellow

solldldentlfle!lﬂasthe bi 5- 1FA sa -(2-am no-
pyrim din-48yl) - 2- ( @ rselhubiph- q!nyI-BI @—meglﬂa)lem}fnnbdm['mndm-él-yl) 2- (6—methyl-pyr1dm-

L 2 alpyrim 6 et LB A e N 00 B0 204 Mo
Sd; % .:87i—lg Hililé‘,;liliﬂ‘xgleﬁ@ﬁfo(rth% prgy%e}}inonz ahd a(n‘ijmox%gmjhy(’_clrgx@e ’lojrﬂmabimﬁx%xfet
10.05 (d, J = @ 811b)|zwasmar1r)ed o1l og)o"q for B 1¥he mct@@smm)cemmeg & m@) dﬂwsd
(ESP-) with water and stirred for 2 hours at RT. The resulting solid was filtered, washed with
t5  water, and purified via reverse phase HPLC (acetonitrile/water gradient with 0.1%
TEA) to give 8 mg of a yellow solid identified as the bis-TFA salt of N-[3-(2-amino-
pyrimidin-4-yl}-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyrimidin-7-yl]-3,3-
dimethyl-butyramide. 'H NMR (d6-DMSO, 300 MHz) : 1.05 (s, 9H), 2.39 (s, 2H),
) 2.53 (s, 35, 6.85 (4, / = 6.2 Hz, 1H), 7.43 (d, J= 7.8 Hz, 1H), 7.67 (bs, 2H), 7.77 (d,
20 J=78Hz 1H),7.93(t J=78Hz 1H),810(d,J=78Hz 1H), 815(d,J=6.2 Hz,
1H), 10.05 (4, J = 7.8 Hz, 1H), 11.20 (s, 1H); MS (ESP+) 417.26 (M+1); MS (ESP-)

415.28 (M-1).

Example 109
25  N-[2-(6-Methyl-pyridin-2-yI)-3-(Z-methylsulfanyl-pyrimidin-4-ylj-imidazo[1,2-
a]pyrimidin-7-yl]-nicotinamide
Nicotinoy! chloride hydrochlonde (0.58 mmol) was added to a slurry of 2-(6-
methyi-pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)}-imidazo[1,2-a]pyrimidin-7-
ylamine (0.29 mmol; see Example 96 for its preparation) in pyridine (3 mL) at RT.
30 After 24 h, the reaction was diluted with water (10 mL), filtered and washed with
water to yield 100 mg of N-[2-(6-methyl-pyridin-2-yl)-3-(2-methylsulfanyl-
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415.28 (M1). Exanple 109 25 . :

N-[ 2- (6-Met hyl - pyridin-2-yl)-3-(2-nethyl sul fanyl -pyrimdin-4-yl)-imdazo[1, 2

- a) pyrimd in-7-yl]-nicotinam de N cotinoyl chloride hydrochloride (0:58

mmol ) was added to a slurry of 2-(6- M

met hyl - pyri di n-2-yl)-3-(2-methyl sul f anyl - pyri i di n-4- y1 § Hil8zof

12a]pyr|md|n7 am ne (0.29 mmol; see Ex e 96 for its preparation)
‘%?LI di n 3 M) at RT. 30 After 24 h, the reaction was diluted with water
10 "‘MP ered and washed with water to yield 100 ng of

N-[2 (6 met hyl - pyridin-2-yl)-3-(2-nethyl sul fanyl- 95 6 MAR 7917 WO

2004/ 021989 pyrimdin-4-yl)-imdazo[1, 2-a]pyrimdin-7-yl]-nicotinamde. 'H

NVR (d6- DMSO, 300 MHz) : 2.43 (s, 3H) 2.60 (s, 3H) 7.32 (m 1f), 7.47 (d,

J =53H, IM 7.61 (dd, J = 4.8, 8.0 Hz, 111) 85(m 21 13(d J
7. 7 primidina4-ylymidazoth,2-alpysimida-7-glonicetinamive. SH5NIR (96 -DM?SQ 1H)

5 Sl A e o T 5 e j

N [ 3 Q&a Memaamwh&,omj TR zH)ns 43Y4)F 21 pHERUHY, |8 4y (dtdy - ROydD- i ni dazo]
ri m|d|n-- g icoti nami d e 10 8289-042 4.0 N Sul furi
aC| d (Hz OH),n&nSBXd JLatsd, 1) c8.80 fdd; o € drfy $t%ltle, HithPdiSaime, 1En@- Fo(d.vit %

hyd d 1 I f N-[2-(6-nmethyl-
ove ! dend 2 T e AR R S 8 ) Vi mamzor
2a|pyr|rn|d|n7yl] ni coti nam de (0.19 nmmol; see Exanple 109 for its

preparation) in nethanol (5 n-iL) 15 and warnmed to 55 C. After 20.5 h, the '
react iBxamyle 1801 uted with water (5 nL) and warmed at 55 C for an additional

thi osdiHAEMABER b Thpt e BEPuPoR LA SERCEDS ﬂﬂﬁiﬁﬁi Theh Lool 23‘
to O Qﬁ}ﬁﬁu&m@-?l}-xﬁbﬁu(:ﬁﬁﬂe‘ on was filtered, washed vmth
met hanol 7 water t0 "give 66 ny N-[3 (2- rrethanesulfonyl pyrlmdln 4-yl)-2-(6 20

ma0hy8289+04@i n- 2-yl ) -i m dazo[ |, 2-a] pyri m di n-7-yl ] - ni coti nami de rH NI\/R (d6-

DVBO, 300 %)N Sul%mc ac(lg (0. %&?ﬁ)lmoﬁ cgfalgrac sgdHle tunggat(eddlhydrat d % . 60

(dd, J =
wt % hydrogen peroxide (0.63 mmol) were added to a shury of N-[2-(6-methyl-

L
]
5

pyridin-2-y1}-3-(2-methyisulfanyl-pyrimidin-4-yl)}-imidazo[1,2-a]pyrimidin-7-y1]-
nicotinamide (0.19 mmol; see Example 109 for its preparation) in methanol (5 mi)

15  and warmed to 55 °C. After 20.5 h, the reaction was diluted with water (5 mL) and
warmed at 55 °C for an additional 0.75 h. The reaction was then cooled to RT,
quenched with saturated sodium thiosulfate, neutralized with saturated sodium
bicarbonate and then cooled to 0 "C for 1.5 h, The reaction was filtered, washed with
1:1 methanol/water to give 66 mg N-[3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6- ;)

20 methyl-pyridin-2-yl)-imidazo[1,2-a]pyrimidin-7-yl]-nicotinamide. 'H NMR (d6-
DMSO0, 300 MHz) : 2.44 (s, 3H), 3.53 (s, 3H), 7.36 (d, J = 6.9 Hz, 1H), 7.60 (dd, J =
4.7, 7.8 H z, 1H), 7.91 (m, 2H), 8.17 (m, 2H), 8.41 (d, J = 7.8 Hz, 1H), 8.81 (d, J =
4.6 Hz, 1), 9.00 (d, / = 5.3 Hz, 1H), 9.19 (m, 1H), 9.64 (d,/ = 7.8 Hz, 1H), 11.85 (s,
1H); MS (ESP+) 487.3 (M+1).

25
Example 111
N-[3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-
a]pyrimidin-7-ylj-nicotinamide
A solution of N-[3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-
30 2-yl)-imidazo[1,2-a)pyrimidin-7-yl]-nicotinamide (0.14 mmol; see Example 110 for

its preparation) and ammonium hydroxide (4.20 mmol) in dioxane (3 ml) was
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, IH), 7.91 (m 21-1), 8,17 (m 2H), 8,41 (d, J = 7.8 Hz, 1H),

4.7, 7.8 H z

8.81 (d J= 4.6 H, IH, 9.00 (d, J =5.3 Hz, 114), 9.19 (m IH, 9.64 (d,

J =7.8 Hz, 1H), 11.85 (s, 1H); M5 (ESP+) 487.3 (M+l). 25 Exanple 111

N-[3-(2-am no-pyrimdin-4-yl)-2~(6-nethyl-pyridin-2-yl)-imdazo [1, 2- a]
rimdin-7-yl]-nicotinam de A solution of

Rﬁ/[ yl'] b MAR 2007

3-(2- net hanesul f onyl -pyr%di n-4-yl)-2-(6-nmethyl -pyrigd n- 30
2-yl)-imdazo[ 1, 2-a] pyrim deR=7-yl]-nicotinam de (0.14 ¥l ; see Exanple 110
for its prepso atoiven)osand ammoni um hydr oxi de (4.20 mmol ) in dioxane (3 nl)
was 96 6 MAR 2007 WD 20041021989 warned to 100 OC for 19 h. The reaction
concentrated in vacuo, diluted with water and stirred for 2 hours at RIT.
The resulting solid was filtered, washed with water, and purified via
reverse phase BPLC (acetonitrile/water gradient with 0.1% TFA) to give 8 ng

of a yellow sol ydrhélet 160 é@' f&514 e Tilel redbthdrSddriceRfrated i vacuo, diluted with water
N-[3-(2-am no-pyrimdin-4 5

y1) - 2- ( 6- et hy| aglstirgidrfop 2yHoyrsi atiRda ZBjelresulting polidrivgs filigred| fastiedovitinwateteand

(i O G0 Bt g Yplese pfess T calaiptsripgliley biciens vt G4 TrAY gl
ﬁl)l) 87824( ((jtj % g %f 3 )’Ehﬂowlﬁ’)hd 1d§nt§f@d( éﬁtheth)TFﬁ G c(de g3a7(2'an%n9-vp¥?mﬂdl'ﬁ|z4

1H). 11.90 (&, Whpe- (Mei(hﬁsayr)ldm%y -m(dmg1,,zwﬁ,y(rﬁs’amﬂ-ymmmmﬁd¢ MH) NMR

byrim i e 7- y1 Gl S SOr T NS 1 5 b BN A S 2 e, 1H] P85 %] F7 ¥ e,
2- (6-net hyl - pyriﬁ)&@rgddw&ﬁa gerehy iU eyl r =Yoo 1z 1H IE)X794(t,J 7.8 Hz, 1H),

pyrim din-4-yi)-imdaz r|md|n7ylamne (see 6 for
prepar atj on), ed.hafo, 2 88. ﬁﬁ)(dfadd= 201371 Hen Hyx 8342 dd, JESI% 44 Tz, JJG—I)TE)ZO (Im;

Soveral 1 mes, e Tg haE SO o CAE NS R o P TE NSRS

no | onger c{g)udqu_ng(MeD.rermw ng the [ ast wash, the Raney nickel was
transferred to the reaction flask 20 using et hanol (-18 m.) and the reaction
was warnmed to 78 C. After 21.5 h, the

Example 112 _
2-(6-Methyl-pyridin-2-yl}-3-pyrimidin-4-yl-imidazo[1,2-ajpyrimidin-7-ylamine
To a 100 mL flask was added 2-(6-methyl-pyridin-2-yl1)-3-(2-methylsulfanyl-
15 pyrimidin-4-yl)-imidazo[1,2-a|pyrimidin-7-ylamine (see Example 96 for its
preparation), ethanol (18 ml) and ammonium hydroxide (15 % aq.,, 16 mL). In
another 100 mL flask, Raney nickel (slurry in water, ~1.5 g) was washed several

times, alternating between water and ethanol until the washes were no longer cloudy.

—

After removing the last wash, the Raney nickel was transferred to the reaction flask

20 using ethanol (~18 mL) and the reaction was warmed to 78 °C. Afler 21.5 h, the
reaction was cooled to RT, filtered through Celite and rinsed with ethanol. The
filtrate was concentrated ir vacwo. The resulting material was purified via reverse
phase HPLC (acetonitrile/water gradient with 0.1% TFA) to give 104 mg of a yellow
solid identified as the TFA salt of 2-(6-methyl-pyridin-2-y1)-3-pyrimidin-4-yl-

25  imidazo[1,2-alpyrimidin-7-ylamine. "H NMR (de-DMSO, 300 MHz) : 2.47 (s, 3H),
6.71(d, J=7.7THz, 1H), 743 (d, J = 7.6 Hz, 1H), 7.64(d, / = 7.8 Hz, 1H), 7.68 (dd,
J=11,54Hz 1H), 789 (t,J= 7.8 Hz, 1H), 884 (d,/ =54 Hz, 1H), 9.08 (d,J =
7.6 Hz, 1H), 935 (d,J = 1.1 Hz, 1H ); MS (ESP+) 304.22 (M+1).

30 Examples of compounds of the present invention are also described in the
following table (Table 1.)

97



reaction was cooled to RT, filtered through Celite and rinsed with ethanol.

The filtrate was concentrated in vacuo. The resulting material was purified
via reverse phase HPLC (acetonitrile/water gradient with 0.1% TFA) to give
104 ng of a yellow solid identified as the TFA salt of

2- (6- met hyl - pyri di n-2- yI) 3-pyrimdin-4-yl 25 6 MAR 2007
|mdazo[1 2- a]pyrlrﬁln ylamne. 'H NWR (d6- &80 300 MHz) : 2,47 (s, 3H),
"'le) 743(d J =7.6 Hz, "TH), 7.64 (d, J = 7.8 Hz,

‘”é %‘%3‘%(2&9&9 J=1.1, 5.4 Hz, 111), 7.89 (t, J = 7.8 Hz, 11-1), 8.84 (d,
= 5.4 Hz, 111), 908(d, J= 7.6 Hz, 1H), 9,35 (d, J= 1.1 Hz, 1H); M
(ESP+) 304.22 (M+l). 30 Exanpl es of conpounds of the present invention are
al so described in the following table (Table I.) 97 E MAR 291 WO
2004/ 021989 TABLE | Name |11 NVR M5 miz [3-(2-amino-pyrimdin-4-y1)-2-(6
333.3 ethyl-pyridin-2-yl)-imdaZdBELERI(M + 1) a)pyridin-7-yl]-nethanol _
d6- DVSO, 400 M—|z) ; 0 95 (m 3H), 1.35 (m 2H), 1.62 (m 1H), 1.81 (m j ) :

[3-(4 !\Vﬂelhy! IHbTTUIII J. yl} II, 2-_99_—(_m_ 21"_{\, 2- 5_:IIT4\LS, 3 I7', ’)- 03 (m
ropyl |- {4 2- (6-Nameyl -pyridin}2- H' 3. LHMNMRI|T), 3.47 (MSmig| 6.76
442" 4 111} 7.20 (t 1H 1= 7.0 Hz) 39 (4,
] pyri dB ﬁzm]?-PY(Wﬂ)n"};b’rl) -%i(ti h- 2-yl }-am ne 113, J= 7.0 Hz ,335.312 (m 2H,
7.82 1 2.0 Hz), 8.31 (d, 1H, = 4.7Hz) 7°9:-17 (bs, IM
[4-(2{%“*’%%3‘%‘81% b lﬂdgg‘zzé’i 2l'a] pyri di n-3 -y1)- pyrim di n- Py i (3802 +
yri di jBysdifet-pijimedime (m 1)
(d6-DMSO, 400 MEz) : 0.95 (m, 3H),
1.35 (m, 2H), 1.62 (m, 1H), 1.81 (m, [ )
OH), 2.00 (m, 2H), 2.51 (5, 3H), 2.93 .
[3-(4-Methyl-piperidin-1-yl)- ) (e, 2H) 31 (=,
_RH), 3.17 (m, 2H), 3.47 (m, 4H), 6.76
propyl}-{4-[2-(6-methyl-pyridin-2- 4472 4
T o (bs, 1ET), 7.20 (¢, 1H, J= 7.0 Hz), 7.39 (d,
yi)-imidazof1,2-a]pyridin-3-yi}- (MF+1D)
o : 1H, J= 7.0 Hz), 7.62 (m, 2H), 7.82 (m,
pyrimidin-2-y[}-amine
2H), 7.91 (t, 1H, }=7.0 Hz), 8.31 (4, 1H,
P=4.7Hz2), 9.17 (bs, 1H)
[4-(2-Pyridin-2-yl-imidazo[1,2- i
e < 380.2 |
a]pyridin-3-yl)-pyrimidin-2-yi}-
e
pyridin-3-ylmethyl-amine M+15
- ()
{4-[2~(6-methyl-pyridin-2-y])-
imidazo[1,2-a}pyridin-3-yl]- . ' 3432
pyrimidin-2-yl}-(1H-tetrazol-5-yl)- M+ 1)
amine
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{ 4-[2-(6-nmethyl-pyridin-2-yl) '"mdazo[1, 2-a]pyridin-3-yl]- 343.2
yrimdin-2-yl}-(lHtetrazol-5-yl)- (M 1) amne 98 s MAR 2061 WD

2004/ 021989 Nane 1H NVR M5 mz d6-DMSO, 400 N113z) : 138 (rn, IB), 1.66 (m
3H), 1.80 (m 213), 2.49 (s, 31-1), {4-[2-(6-Methyl-pyridin-2-yl)- .87(m
211), 3.13 (m 21-1), 3.42 (m mdazo[1,2-a]pyndm 3-yl]- 113), 6,72 (bR 2007
113), 7.17 (t, 113, J= 7.3 428.25 yrimdin-2-yl}-(3-piperidin-1-yl- El 2z),
7.37 (d, 1H, J= 7.3 Hz), 7.5(t, 1M (M) ropyl)-anir@k 7.3 Hz), 7.65
(bs, 1H), 7.8%d 04841333 8.28 (d, 1H, J= 5.3Hz), 9.32 (bs, I111) { 7,
7-Dimethyl -8-[5-(4- (4-[2-(6 ethyl-pyridin-2-yl)-imdazo[1, 2-
]pyridin-3-yl)-pyrimdin-2- |am no}-butyl carbanoyl)-pentyl]- 859.1
-0x0-4-trifluoronethyl-7,8- (M+ 1) dihydro-2H 1 -oxa-8-aza

ant hracen-5-yl)-net hanesul fonic and -(2,7-Di fl uoro-6-hydroxy- 3-o0xo-

9, 9a- di hydr o- 313fxanttien-9; 5, 6-triffuoro-4-{ (45{4s14&; (6- 863, &
et hyl - pyridi n-Z-?/I)-imdaz%,Z (Mr1l) [Jpyridi n-SMrimd! n-2 }MJ

| Y S 1 )

} - but yl car banoyi j=—methytsul °”'Y'LTWWLU'(H6—W§6ﬁ%ﬁﬁﬂ)":yi3$’(ﬁrfﬁﬁ:_
1.66 (m, 3H), 1.80 (m, 2H), 2.49 (s, 3H),
{4-[2-(6-Methyl-pyridin-2-y1)- E.S'?(m, 2H}, 3.13 (m, 2H), 3.42 (m,
imidazof1,2-a]pyridin-3-y1]- qH), 6,72 (bs, 1H), 717, 1H, =73 | 42B.25
pyrimidin-2-yl}-(3-piperidin-1-yl- [Hz), 7.37 (d, 1H, J=7.3 Hz), 7.58 (t, 1H,| (M+1}
propyl)-amine J= 7.3 Hz}, 7.65 (bs, LH), 7.83 (m, 3H),
8.28 (d, 1H, J= 5.3Hz), 9.32 (bs, 1H)

A

{7,7-Dimethyl-8-[5-(4-{4-[2-(6-
Fmethyl-pyridin-z-yl)-imidazo[1 2
ka]pyn'din-s -yl}-pyrimidin-2-
lamine }-butylcarbamoyl)-pentyl}- 859.1
2-ox0-4-trifluoromethyl-7,8- M+1)
dihydro-2H-1-oxa-8-aza-
anthracen-5-yl}-methanesulfonic
acid

. F-(Z,7—Diﬂuoro—6—hydroxy—3 -0X0-
) 9,9a-dihydro-3H-xanthen-9-yl)-
3,5,6-trifluoro-4-{(4-{4-[2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-

868.4

+1
a)pyridin-3-yl}-pyrimidin-2- M+ 1)

ylamino }-butylcarbamoyl)-

methylsulfanyl}-benzoic acid

2-(6-Methyl-pyridin-2-yl)-3-
pyrimidin-4-yl-imidazof1,2-
a]pyridine
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l

yrimdin-4-yl-inidazo[1,2-.a]pyridine 99 6 MAR 2007 WD 2004/ 021989 Name 1H

NVR M5 mz (DMSO d6, 400 MHz) 2.93 (s, 3H), (2-amno-pyrimdin-4-yl)-2-(6-
6.63 (d, J = 7.48 Hz, 113), 6.66 (d, j = 318.21

et hyl -pyridin-2-yl)-imdazo[1,2- 7.72 Hz, IH), 7.89 (dd, J=7.77, 7.75 fn' 1+
1) ]pyridin-8-ylamne Hz, 113), 8.10 (d, J = 6.12 Hz, 11-1), 8.89 (d, J =
5.70 Jiz, 1H (DMS@ d6, 400 MHz) 2.42 (s, 31-T). b MAR 2007

3-(2-am no-pyri m dE<4- yI) 2-(6- 6.74 (d, J= 5%&F®0 Hz, 111), 7 34(d,J 7.61 Hz,
1H) worads@ottogo s, 211), 7.74-7.77 328.2 ethyl-pyridin-2-yt)-inidazo[1,2 = .)
(m 213), 7.85 (dd, J = 7.75, 7.71 Hz, (M+ 1) a]pyridine-6-carbonitrile
111), 7.91 (d, f = 9.28 Hz, 1H), 8.17 (d, J = 5.76 Hz, 111), 10.08 (s, 113)

(2- Ami no-pyrimdin-4-yl)-2-(6 ethyl-

pyridin-2-yl)-imdazo[ 1, 2-

] pyri di ne- 6- carboxyl ic acid [3 (4- 486.24 (I\/H)
met hyl ppiperazii_ =y =propytjram de—(DvEQ 200 VHZ) 4 . BH) ,
3- (2- gm no- pyrlm 4-yl)-2-(p- 681(d1 69 Hz, 2%EES!EM, | =
ethyl n\IIdIIILyI}‘_IIIIUaZ_UL H 275749 ss—2H)], 7.64 (br
s, 34622 a] pyri di ne- 6-car boxyl c%ﬁ@ %498 %ﬁ?gfng (m 2hH), .
7. 83- T3 89_srtho-pMmidin-4213 2-(68- 1% €0fd, $= 74D H=8118P 666 (d) 1= 5-3?2221,
methyl-pyridin-2-y1)-imidazo[1,2- | 7.72 Hz, 1H), 7.89 (dd, J = 7.77, 7.75 (MJ; 1)
a]pyridin-8-ylamine Hz, 1H), 8.10(d, J=6.12 Hz, 1H), 8.8%
(d,J=570Hz, 1H)
(DMSO-d6, 400 MHz) 2.42 (s, 3H),
_ o 6.74 (d, T = 5.76 Hz, 1H), 7.34 (d, T = ()
3-(2-amino-pyrimidin-4-yl)-2-(6-
o o 7.61 Hz, 1H), 7.50 {br s, 2H), 7.74-7.77| 328.2
methyl-pyridin-2-yl)-imidazo[1,2-
. . (m, 2H), 7.85(dd, J=7.75, 771 Hz, [{(M+ 1)
a]pyridine-6-carbonitrile
1H), 7.91 (d, T =9.28 Hz, 1H), 8.17(d, J
=576 Hz, 1H), 10.08 (s, 1H)
3-(2-Amino-pyrimidin-4-y1)-2-(6-
methyl-pyridin-2-yl)-imidazo[1,2- ;
- . . 486.24
a]pyridine-6-carboxylic acid [3-(4-
o M+1)
ﬁnethyl—piperazm—l-yI)—propyl]—
amide
(DMSO-d6, 400 MHz) 2.45 (s, 3H), .
6.81 (d, = 5.69 Hz, 1H), 7.34 (d, T = ()
3-(2~-amino-pyrimidin-4-yI)-2-(6- - Hfz , 15D, @7
49 Hz, 1H), 7.44 , 2H), 7.64 ,| 346.22
Fethyl—pyridin—Z-yl)-imidazo[1,2— IED. 7 78}?8 (b;; H;) (brs,| 346
, 1.78-7.82 (m, 2H), 7.83-7.8 +
a]pyridine-6-carboxylic acid amide ) (m, 28) 9 (m, | M+ 1)
2H), 8.12 (br s, 1H), 8.23 (d, J = 5.69Hz,
1H), 9.63 (s, 1H)
3-(2-Amino-pyrimidin-4-yl)-2-(6- f
methyl-pyridin-2-yl)-imidazo[1,2- 362.14
alpyridine-6-carboxylic acid M+ 1)
hydroxyamide
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1H), 9.63 (s, 1H (2-Am no-pyrimdin-4-yl)-2-(6

met hyl -pyridin-2-yl)-imdazo[ 1,2- 362.14 alpyridine-6-carboxylic acid (M-
1) vydroxyam de 100 6 MAR 7007 Aft WD 2004/021989 Nane | R NVR M5 rﬂz

M5O d6, 400 MrRz) 2.34 (s, 3l d), 3.46 (s, 3H), 7.30 (d, J = 7. 61 Hz,

(2- nmet hanesul fonyl -pyrimdin-4- 7.78 (dd, J = 9.33, 1.51 Hz, %Jwﬁé

1) - 2- (6-met hyl - pyridin-2-yl)- dd J =7.71, 7.75 Hz, 1H), 7. 94 (d ZﬂU?

391.18 mdazo[1, 2- a]pyrldlﬁ - 7.25 Hz, 1ii), 7.94 (dEs)= 9.61 Hz,

(M+ 1) arbo 6 (d,”J = 5.35 Hz, 1H), 9.04 (d, J 5.35 Hz, 1H) 9. 80
(s, 11-1) &’((%Eqvé@%@?%ulfanyl -pyrimdin-4 320.2
1)-2-pyridin-2-yl-imdazo[1,2 (M) a]pyridine 6-Dichloro-N(4- (4-[2-(6-
et hyl -pyridin-2-yl)-imdazo[ 1,2- ]pyridin-3-ylj-pyrimdin-2-

| am na}-butyl)-2-(2,4,5,7- 93 (N4 + + 1) etrachl oro-6-hydroxy- 3-o0x0-9, 9a

di hydro-SHxantrhen-QLw-)—-—eLnnhtﬁhenLW“ achd—(2-Pyridin-2-yl-imdazet—1,2
] pyridin-3-y1)4pyrim di n-¥am@8+. 2 1H NMR MSmr’z

(DMSO-d6, 400 MHz) 2.34 (s, 3H),
B.46 (s, 3H), 7.30(d, J = 7.61 Hz, 1H),
3-(2-methanesulfonyl-pyrimidin-4-{7.78 {dd, = 9.33, 1.51 Hz, 1H), 7.84
yl)-2-(6-methyl-pyridin-2-yl)-  (dd, T="7.71, 7.75 Hz, 1H), 7.94 (d, T = | 391.18

imidazo[1,2-a]pyridine-6- 7.25 Hz, 1H), 7.94 (d,7=9.61 Hz, 1H), (M + 1)
‘ carbonitrile 8.16 (d,T=5.35Hz, 1H),9.04(d, T =
) 1535 Hy, 1H), 9.80 (s, 1H)

3-(2-Methylsulfanyl-pyrimidin-4-

320.2
yh)-2-pyridin-2-yl-imidazo[1,2- M+ 1)
+
ajpyridine
3,6-Dichloro-N-(4-{4-[2-(6-
fnethyl-pyridin—2-yl)-imidazo[ 1,2-
ajpyridin-3-yll-pyrimidin-2- 030 5
ylamino}-butyl)-2-(2,4,5,7- oM +' )
) tetrachloro-6-hydroxy-3-oxo0-9,9a-
dihydro-3H-xanthen-9-yl)-
terephthalamic acid
l4-(2-Pyridin-2-yl-imidazo[1,2- 130
F]pyridin—B-yl)—pyrimidin-z- '
+1
ylamine M+
fl-[2-(6-Chloro-pyridin-2—yl)- 1231
imidazo[1,2-a]pyridin-3-y1]- '
{ P ™M+ 1)

pyrimidin-2-ylamine

41114



(M+ 1) Jamne [2-(6-Chloro-pyridin-2-yl) 323.1 .

I mdazo[ 1, 2-a]pyridin-3-yl] (ML-1) pyrimdin-2-ylamne 1 ni 6 MAR 2007 WO
2004/ 021989 Nane 1H NVR M5 mz [2-(6-Methyl-pyridin-2-yl)-7 .
fluoronet hyl -imdazo[1,2- 371.2 a]pyridin-3-yl]-pyrimdi n_25£ﬁﬁ%ﬂ+?f&2 fam ne
[2-(6-nmethyl -pyridin-2-yl)- 'mdazo[1, 2-a] pyridin-3-yl]- 313: !

ynridi ne-2-carboni g@le (M1) [2-(6-nethyl-pysdin-2-yl)

'm'gﬁ)zo% gﬁ-?/gﬂzpyriai’h-s-yl]- 331.2 yrimdine-2-carboxylic acid (M- 1)

am % B , CDC13) (J = Hz) 8 9.64 (s; 16-Broma-2-(6-nethyl-pyridin-
1H), 8.15 (d; 1H 3 =6.0), 7.88 (t; 1H J 381.1 c~

yl)-imdazo[1, 2-a]pyridin-3-yl]- =8.0); 7.76 (d; 1H, J = 9.4), 7.70 (dd;
383.1 yrimdin-2-ylamne 1H; J =9.7, 2.1), 7.36 (d; IH J=7.7), (M+ 1)
6.77 (di—1H_J = 6.3) 2 43 (s; 3H) (400 Mz CDCI3) (J = Hz) 3 9.80 (dd; :
[ 6- FI dor o- 2- (6- ndlalmd - pyri din-2- 1FJ; J= 3EENMRO), 8.11 (¢MS hi/z]=6.3),

321.2 -3-yl]- 7.88 (m 2H: 7.73.(d: 1H|J = 7.7),
7. 69 W p2-(6-Methyl-pyridin-2-yl)-7- !
L:riﬂuoromethyl—imidazo[l,z- 371.2 |
a]pyridin-3-yl}-pyrimidin-2- (M+1)
yviamine

A -[2-(6-methyl-pyridin-2-yl)-

_ . 3132 | ()

imidazo]l,2-a]pyridin-3-yl]-
. - M+1)

pyrimidine-2-carbonitrile

4-[2-(6-methyl-pyridin-2-y1)-

kmidazo[1,2—a]pyridin-3-yl]— 3312

pyrimidine-2-carboxylic acid M+1)

amide

(400 MHz, CDCls) (J = Hz) § 9.64 (s;
4-16-Bromo-2-(6-methyl-pyridin- | 1H), 8.15 (d; 1H, T =6.0), 7.38 {t; 1H; J)381.1 &
2-yl)-imidazo[1,2-a]pyridin-3-yi]- | =8.0); 7.76 (d; 1H; J=9.4), 7.70 (dd; | 383.1

pyrimidin-2-ylamine 1H; J=90.7,2.1), 736 (d; I, I=7.7), |(M+ 1) {-\")

6.77 (d; 1H; = 6.3), 2.43 (5; 3H)

(400 MHz, CDCls) (J =Hz) § 9.80 (dd;
A-[6-Fluoro-2-(6-methyl-pyridin-2-| 1H; T=3.6,2.0), 8.11 (d; 1H; T=6.3),
yl)-imidazo[1,2-a]pyridin-3-y1]-  [7.88 (m; 2H); 7.73 (d; 1H, J = 7.7), 7.6
pyrimidin-Z-ylamine (dt; 1H;J=7.9,2.6),7.37(d; 1H, J =

8.0),6.75 (d; 1H; T = 6.2), 2.45 (s; 3H).

3212
(M +1)
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(M+ 1) - yrimdin-2-ylanine (dt; 1H~J = 7,9, 2.6), 7.37 (d; 1H, J = 8.0),
6.75 (d; 1H J =6.2), 2.45 (s; 3H. 102 MAR 2067 WD 2004/023989 Nane 1H
NVR M5 mlz MSO-d6, 400 MFiz) 2.39 (s, 3H), 49 (s, 3H), 6.73 (d, J = 5.99

Hz, 1H), -[6-nethyl-2-(6-nethyl-pyridin- 7.40 -yl)-im dazo[
|,2-a]pyridin-3-y]} (d, J = 7.69 Hz, 113), 7.55 (dd, J = 11, 1.17 Hﬁﬁ 1H),
7.72 (d, J = 7.76, 317.2 1%, 7.76 (d, J = 9.12, 113) .. 89 (dd, rM‘UMUﬁ
1) yrimdi n-&-ylam’ ne 7.7/, 7.77 Hz, 113), 8.17. (d, "= 5.99 Hz, 113),
9.37 (s, 1H) YPPOUI2A¥et hyl - 2- (6-met hyl - yridin-2-yl)-inidazo[1, 2- 332, 2
]pyridin-3-yl]-pyrimdin-2- (M+ 1) |am ae [8-B enzyl oxy-2-(6-nethyl 410.1
yridin-2-yl)-imdazo[ 1,2 (11'1 + 1) ]pyridin-3-yl]-pyrimdin-2-ol (CDC3,
400 MHz) 9.03 (d, J = 6.77 Hz, IH, 8.34 (d, J =5.38 FJz, 1H), 7.84 (d, J
-[8-B enzyl oxy-2-(6-nmethyl- 7. 73 Hz, 1H), 7.68 (dd, J = 7.73, 7.70 Hz :
7.49 (d, J = 7,16 H2, 2HName36 yridin{2-y!)-i m'dqu%} 440.1 o/
7.57, 6.991Jz,|2H), 7.31°(d, J = 1lpyridin-3-y]l}-pyrimdin-2- (M i) o
@MSO-d6, 400 MHz) 2.39 (s, 3H),

2.49 (s, 3H), 6.73 (d, T = 5.99 Hz, 1H),
7.40 (d, T ="7.69 Hz, 1H), 7.55 (dd, T =
0.11, 1.17 Hz, 1H), 7.72(d, T =7.76, | 317.2
1H), 7.76 (4, T= 9.12, 1H), 7.89(dd, J = (M + 1)
7.77,7.77 Hz, 1H), 8.17.(d, T = 5.99 Hz,
1H), 9.37 (s, 1H)

4-[6-methyl-2-(6-methyl-pyridin-
P2-y)-imidazo[ 1,2-a}pyridin-3-y1]-

pyriﬁlidin-Z-ylamine

4-[7-aminomethy!-2-(6-methyl-

pyridin-2-yl)-imidazof1,2- 332.2
aJpyridin-3-yl}-pyrimidin-2- M+ 1)
ylamine

4-[8-Benzyloxy-2-(6-methyl-

idin-2-yl)-imidazo[1,2 410.1
idin~2-yl)-imidazo[1,2-
P o A1+1)
a|pyridin-3-yl]-pyrimidin-2-o}
\’l -
! (CDCs, 400 M¥z) 9.03 (d, ] = 6.77 Hz,
1H), 834 (d, T=538Hz, 1H), 784 (d, J
=7.73 Hz, 1H), 7.68 (dd, J=7.73, 7.70
4-[8-Benzyloxy-2-(6-methyl- H) (
o . Fiz, 1E), 7.49 (d, T=7.16 Hz, 2H), 7.36
pyridin-2-yl)-imidazof1,2- 440.1
e e - fdd, T=7.57, 6.99 Hz, 2H), 731 (d, T =
klpyridin-3-yl}-pyrimidin-2- M+ 1)

7.19 Hz, 1H), 7.16 (d, J = 5.43 Hz, 2H),
5.74 (dd, T = 7.44, 7.20 Hz, 1H), 5.41 (s,
3H), 2.60 (s, 3H), 2.50 (s, 3H)

ylamine
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ylanmine 19 Hz, 1H), 7.16 (d, J = 5.43 Hz, 2M 74 (dd, J = 7,44, 7.20. Hz,
1H), 5.41 (s, 3H), 2.60 (s, 3H), 2.50 (s, 3H) 103 6 MAR 2P67 WO

2004/ 021989 Nane IH NVR M5 niz Dinet hyl am no- napht hal ene-1 sul fonic acid
(4-{4-[2-(6-methyl 607.1 yridin-2-yl)-imdazo[1l,2 (M1)
]pyridin-3-yl]-pyrimdin-2 lam no }-butyl)-am de b MAR 2007
(2,7-Difluoro-6-hygigxy-3-oxo- H xanthen-9-y1) & (4-{4-[2-(6- (_ )

et hyl - pyri di n-2-yl J=Fm dazo[ 1,2- 768.1 ]JpyridiFf3-yl]-pyrimdin-2- (M 1)

! am¥Yfé2 4H313%P) - i sopht hal am ¢ acid 6- Ami no- 9- [ 2- car boxy- 5- (4- (4-[ 2-
(6-methyl -pyridin-2-yl)- mdazo[l,2-a]pyridin-3-yl]- 730.2 yrimdin
-2-ylamno}- (M+ 1) utyl carbanoyl)-phenyl]-xanthen ylidene-anmoni um (300
MHz, CDCh) (J = Hz) S 9.73 (s; -Bronp-2-(6-nethyl-pyridin-2- 1H), 8.29 (d;
1H J =5.4), 7.62 (m 2H); 412.1 & pl)-3-(2-nmethylsul fanyl-pyrimdin- 7.55
(d; 1H] J =9.0); Namé (dd; 1H |J = 414.0 @ NWR-1 m dazo[ 1, d1eliy(i di ne 9. 3,
1.8), V.12 (m 2}, 2.60 (s; 3H), + 1) 2748 (s:. 3H) =
Fl UOYOFZD—GﬁetHﬂhhl"{;hg.ﬁalmitﬁﬂjﬁh@}_ 300 MHz, CDC13) (J = Hz) 6 9,92 (s

sulfonic acid (4-{4-[2-(6-methyl-

. g . 607.1
Pyndm-z-yl)-lmldazo[1,2- M+ 1)
a]pyridin-3-yl]-pyrimidin-2-
ylamino }-butyl)-amide
6-(2,7-Difluoro-6-hydroxy-3-oxo-
BH-xanthen-Q—yl)—N-(él—{4—[2-(6- (__ )
methyl-pyridin-2-yl)-imidazo(1,2- 768.1
la]pyridin-3-yl}-pyrimidin-2- M+ 1)
prlamino}—butyl)-isophthalamic
acid
6-Amino-9-(2-carboxy-5-(4-{4-[2-

(6-methyl-pyridin-2-yl)-
imidazo[1,2-alpyridin-3-yl]- 730.2
pyrimidin-2-ylamino}- (M+1)
butylcarbamoyl)-phenyl]-xanthen-
3-ylidene-ammonium )

(300 MHz, CDCl;) (J = Hz) 6 9.73 (5, L)
6-Bromo-2-(6-methyl-pyridin-2- |1H), 8.29 (d; 1H; J=5 4), 7.62 (m; 2H);1412.1 &
y1)-3-(2-methylsulfanyl-pyrimidin-{ 7.55 (d; 1H; J =9.0); 7.36 (dd; 1H; J = 414.0 (m
4-yl)-imidazo[1,2-a]pyridine 9.3, 1.8), 7.12 {m; 2H), 2.60 (s; 3H), +1)

2.48 (s; 3H)

6-Fluoro-2-(6-methyl-pyridin-2- | (300 MHz, CDCL) (J = Hz) § 9.92 (s; |
y1)-3-(2-methylsulfanyl-pyrimidin-| 1H), 8.38 (d; 1H; J=5.1), 7.76 (1m; 3H): 3521

. - . - +
4-yl)-imidazo[1,2-alpyridine 7.33 (m; 3H); 2.67 (s; 3H), 2.57 (s; 3H). M+1)

104



1)-3-(2-nmethyl sul fanyl -pyrimdin- 1H), 8.38 (d; 1H, J = 5.1), 7.76 (m 311),;
352.1 (Mtl) yl)-imdazo[l,2-a]pyridine 7.33 (m 3H); 2.67 (s; 3H), 2.57 (s;
3H). 104 6 MAR 2007 WD 2004/021989 Nane 1H NVR MB m z

Am no-4-methyl -3-[(4-{4-[2-(6 ethyl-pyridin-2-yl)-imdazo[ 1,2 b MAR 7807
]pyridin-3-yl]-pyrimdin-2- 669.1 |am no)-butyl earbanoyl)- {M 1)
zetlryl]-2-o0xo-2H chronene-6_sul fonic acid d6- DVSO, 400N9Hz)  1.72 (m 2H),
.07 (m 2H), 2.29 (m 2H), @ (s, 3H), Cyclobutyl- (6-nethyl- 36 (m
111), 6.72 (dwoddosdross 5 Hz, 7.30 (t, 113, J= 7.0 Hz) T47(d, 1H, J=
yridin-2-yl)-imdazo[1, 2- 329 3 7.0 Hz), 7.70 (t, 1H, J= 7.0 Hz), 7.78 (d,
alpyridin-3-yl]-pyrimdin-2-y1)- (Mtl) 1H, J=8.2 Hz.), 7.88 (d, IH J= 9.4

Hz), amine 7.97(t, 1H, |= 9.4 Hz), 8.15 (bs, 1H), 8.28 (d, 1H I= 4.7 Hz),
9.41 (bs, 11-1) (d6:DVEQ 4001vMk) @ 0.78 (m 2H), .89 (m 2H), 2.51 (s,
3H), 2 88 (m 1 U] TUI Unr Qny—lr‘rrpflly 1447[_2‘%6 0 1L{E‘r, TQH ,:'6T81 Lﬁl, ! H,
|= 5.7 H), nmethyl- yndﬁﬂ&yl)-lmdam[l 2- 7.2£ﬂml¢ J= 7.0 ﬁs_m/z
7.44 (d, 1H, J-|-35L. 3 Jpyridin-3-yll-pyrimdin-2-y11l- 5 Hz) 7. 65 (im— H)|
7.77 (d , 1H, J-Ammordmeilnidel(4-{8-1%55-17. 85 (d, 1H J= 8.8 Hz), 7.93 (t, IH
J=7.5 Hz), 8.37 kr(e(iihyl-]pyhdi}l—?jrl)-xml_@m[1,2-

a]pyridin-3-yl]-pyrimidin-2- ' 669.1

ylamino }-butylcarbamoyl)- M+1)

Puethyl]—2-oxo-2H-chmmene—6~

sulfonic actd

L ;
R

}dtﬁ-DMSO, 400 MHz) : 1.72 (m, 2H),
2.07 (m, 2H), 2.29 (m, 2H), 2.55 (s, 3H),
4.36 (m, 1H), 6.72 (d, 1H,J=3.5
Cyclobutyl-{4-[2-(6-methyl- h ;O Et II-I,H?I= 70 I‘iIz) I’j’47(d IEI;,IZJ;
pyridin-2-yl)-imidazof1,2- ' ; ' S 329.3
. o 7.0 Hz), 7.70 (i, 1H, J= 7.0 Hz), 7.78 (d,
a]pyridin-3-y{}-pyrimidin-2-y1}- IH, - 8.2 Fz), 7.88 (d, 1H J= 9.4 Hz) M+1)
7.97(t, 1H, = 9.4 Hz), 8.15 (bs, 1H),

8.28 (d, 1H, J= 4.7 Hz), 9.41 (bs, 1H)

amine

(d6-DMSQ, 400 MIz) : 0.78 (m, 2H),
.89 (m, 2H), 2.51 (s, 3H), 2.88 (m, 1H),
3.18 (s, 3H), 6.81 (d, 1H, J= 5.7 Hz),
Cyclopropyl-methyl- {4-[2-(6-

) ) 7.26 (t, 1H, I=7.0 Hz), 744 (d, 1H, J=
methyl-pyridin-2-~yl)-imidazo[ 1,2~ 351.3
koyridin.3-yil-pyrimidin-2-31} 5 Hz), 7.65 (m, 1H), 7.77 (4, 1H, J= D)

ridin-3-ylj-pyrimidin-2-yl ;- +
by Y 7.8 Hz), 7.85(d, 1H, J=8.8 Hz), 7.93 (t,
1H, J=7.5 Hz), 8.37 (d, 1H, J= 5.7 Hz),

9.60 (d, 1H, J= 7.5 Hz)

R

amine

1405



|

60 (d, 111, J= 7.5 Hz) 6 MAR 2007 WD 2004/021989 Name 1H NV\R M5 m' z
(d6-DVBO, 400 MHz) : 1.23 (d, 6H, J= 6.8 Hz), 2.55 (s, 3H), 4.10 (bs, 113),
6,70 Isopropyl-(4-[2-(6-nmethyl-pyridin- s, 1H), 7.28 (t, IH J= 6.8 Hz),
7.46 (d, 345.7 -yl)-imdazo[l,2-a]pyridin-3-y]]- IH J= 6.8 Hz), 7 67 (t,
IH, J= 8.1 Hz), (M1) vyrimdin-2-yl]-amine 7.78 (d, IHS8& 8 H), 7.86
(d, 1H J=1 Hz), 7;87 (t, 1H, J= 9.6 Hz), 8.26gLd, 1H J=6.8 Hz), 9.48 (bs
Ly () (4- { 4-¥2-(6-Methyl-pyridin-2 |)-inegdazo [ 1,2-a]pyridin-3-yl]-

yri Wol2epd422y988m no) - butyl) -
(4-(4-[2-(6-21Vl et hyl

yrimdi

-pyridin-2-
n- 2-yl am no) - butyl ) -

(BODI PY-FL) amide

(M- 1)
[ 3-(2-am no-pyrimdin-4-yl9-2- 6-neth 1-

1)-imdazo[ 1,2-a]pyridin-3-
(Texas Red X) am de
i din-2- 1

yl']-

1075.1

( YpYr Y)- 361.3

.mdazo[1,2-a]pyrimdin-7-yl]- (M- 1) acetam de (DVSO d6, 400 Miz) 2.14 (s,
3H), 2.44 (s, 3Hyamé. 12 (dd, J] = 6.99, 6.¢8 MS m/z 1
(4-[2-(6-nmethyl - pyridin-2-yl)- AH, 7.18 (4, J = 5.46 Hz, 14, .46 (d, J
345,0 |'m daz?[ I , 2- iﬂpyri di n- 3- Hd_})Nfs,@ @(ﬁ)m-lzﬂlllj} gﬂs@ﬂ;{: id, J 3 8.009, :
7.24 yiimdin-2-yl)-acetanide . 7.75 (d, J .15 Hz} 1H), 776+1)
(d, J % 7.33 Hz, IH), 7.89 (dd, 6J3=Hz 255 (s, 3H), 4.10 (bs, 1H), 6.70 ,
Tsopropyl-{4-[2-(6-methyl-pyridin-i(bs, 1H), 7.28 (t, 1H, J=6.8 Hz), 7.46 (d, 345.7
2-yl)-imidazo[1,2-a]pyridin-3-yi]- |IH, J=6.8 Hz), 7.67 (1, 1H, J= 8.1 Hz),
pyrimidin-2-yl}-amine 7.78 (d, 1H, J=8.1 Hz), 7.86 (d, 1H, J= 4+
1 Hz), 7.97 (1, 1H, J= 9.6 Hz), 8.26 (d,
1H, J=6.8 Hz), 9.48 (bs, 1) ()
N-(4-{4-[2-(6-Methyl-pyridin-2-
yl)-imidazo[1,2-a]pyridin-3-yl]-
pyrimidin-2-ylamino}-butyl)-
(BODIPY-FL) amide
-(4-{4-2-(6-Methyl-pyridin-2-
y1)-imidazo[1,2-alpyridin-3-y1]- 1075.1
pyrimidin-2-ylamino }-butyl)- M+ 1)
(Texas Red-X) amide
IN-[3-(2-amino-pyrimidin-4-yl)-2- - i
(6-methyl-pyridin-2-yl)- 361.3 \ )
imidazo[1,2-a]pyrimidin-7-yl]- M+ 1)
acetamide
(DMSO0-d6, 400 MHz) 2.14 (s, 3H), |
2.44 (5, 3H), 7.12 (dd, T = 6.99, 6.92 Hz,
IN-{4-[2-(6-methyl-pyridin-2-yl)- (1H), 7.18 (d, T = 5.46 Hz, 1H), 7.36 7
ﬁmidazo[1,2-a]pyridin-3-y1]- =7.66 Hz, 1H), 7.54 (dd, T = 8.09, 7.24 (1\3;5'2)
+ a

pyrimidin-2-yl}-acetamide

Hz, 1H), 7.75 (d, T = 6.15 Hz, 1H), 7.76
(d,7=7.33 Hz, 1H), 7.89 (dd, T = 7.75,

7.69 Hz, 1H)
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7.69 Hz, IH 106 s MAR 2007 WD 2004/021989 - Cel | -Free Assay for

Eval uating Inhibition of Activin Type | Receptor Kinase Activity The TGP
or activin inhibitory activity of conpounds of fornmula (1) can be 5
assessed by nethods described in the follow ng exanpl es. Exanple 113

Cel | - Free Assay for Evaluating Inhibition of Autophosphoryl ation of TGP
Type | Receptor 10 The serd@@e-threoni ne ki nase acti vi tégggof TGFI &Mmazdm
recept or vvas‘gg%ﬁwﬁ sas the autophosphorylation activity of the .
cytopl asm c dorarn of 'the receptor containing an N-term nal poly histidine,
TEV cl eavage site-tag, e.g., H s-TGF(3RI. The Hi s- tagged receptor

cytopl asm ¢ ki nase domains were purified frominfected insect cell cultures
using the G bco-BRL FastBac || Th bacul ovi rus expression system 15 To a .
96-wel | Nickel FlashPlate (NEN Life Science, Perkin Elnmer) was added 20 pl
of 1.25 iC 33P-ATP/ 25 pM ATP in assay buffer (50 mM Hepes, 60 mivl NaCd, 1
mM MgCl2, 2 nM DTT, 5 mM MaCl 2, 2% gl ycerol, and 0.015%Brij 35). 10 |d of

test conpounds Cefl-Fr@eMssdy (o) Evilepmie thhibithia sVEEvA Type TRMRpforadinase t 0 t he
Fl ashPl ate. The assay was then initated with the addition of 20 ul of assay

buf fer 20 cont &icHVHE 12.5 prol of His-TGFPRI to each well, Plates were

i ncubated for 30 Lhu m.t el ature a the reaction re then
term nated by a si wgtﬁ?ﬁ@@ 5“&?%“5‘@3%‘*‘31"& i"gr%_"FIPBVRC@é’?ﬁO%ﬁT tﬁ]caq h%
plates was reagssessed by ARSROAY desEritridn dhe follb0higd ediniifled1g (o inhi bition) was
defined as counts neasured in the presence-of ~ DMSO solution containing with

no test conpound and non-specific binding was 25 defined as counts neasured

in the presenc xOf %eD or no-kinase control. Alternatively, the reaction
per forred usin e reagents and incubation conditions but in a

m crocent ri f ug€elliiiee Wasay o Bvadatiys Beiibitidn 6MA @fdpho h%@%nﬁ@ﬁ-ofm eand
the incorporation of radiolabel into the 40 | cDa HFs-gPGFI Rl SDS- PACE?Band

was quant it at el RgReRtest or m Phosphoi mager (Ml ecul ar Dynanmics). 107
10 The serine-threonine kinase activity of TGFP type I receptor was measured as

the autophosphorylation activity of the cytoplasmic domain of the receptor containing
an N-terminal poly histidine, TEV cleavage site-tag, e.g., His-TGFSRI. The His-
tagged receptor cytoplasmic kinase domains were purified from infected insect cell

cultures using the Gibco-BRL FastBac HTb baculovirus expression system.

15 To a 96-well Nicke! FlashPlate (NEN Life Science, Perkin Elmer) was added
20 l of 1.25 puCi ®*P-ATP/25 uM ATP in assay buffer (50 mM Hepes, 60 mM NaCl,
1 mM MgCl,, 2 mM DTT, 5 mM MnCl,, 2% glycerol, and 0.015%Brj 35). 10 pl of

) test compounds of formula (I) prepared in 5% DMSO solution were added to the
FlashPlate. The assay was then initated with the addition of 20 ul of assay buffer

20 containing 12.5 pmol of His-TGFBRI to each well. Plates were incubated for 30
minutes at room temperature and the reactions were then terminated by a single rinse
with TBS. Radiation from each well of the plates was read on a TopCount (Packard).
Total binding (no inhibition) was defined as counts measured in the Apresence- of
DMSO solution containing with no test compound and non-specific binding was

25 defined as counts measured in the presence of EDTA or no-kinase control.

Alternatively, the reaction performed using the above reagents and incubation

conditions but in a microcentrifuge tube was analyzed by separation on a 4-20% SDS-
PAGE gel and the incorporation of radiolabel into the 40 kDa His-TGF[IRI SDS-
PAGE band was quantitated on a Storm Phosphoimager (Molecular Dynamics).
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6 MAR 2007 WD 2004/021989 Conpounds of forrmula (1) typically exhibited 1C50
val ues of less than 10 pM sone exhibited 1 Cso values of less than 0,1 pM
5 Exanple 114 Inhibition of the Activin type | receptor (A k 4) kinase

aut ophosphorylation activity by test conmpounds of fornul M n be
determned in a sim|ar manner as described above in Exa?b ; xcept that
asimlarly His-tag formof Alk 4 (Hs- Ak 4;-1 used in place of the
Hi s- T% 3RI ]8 Exanpl'e 115 Assay for Evaluating Cellular Inhibition of TAF
Si gngY 'émé{'ﬁbs &/t otoxicity Biological activity of conpounds of forrmula (I)
were determned by neasuring their ability to inhibit TGF(3-induced

PAI - Luci ferase reporter activity in 15 Hep& cells. Hep& cells were stably
transfected with the PAI-luciferase reporter grown in DVEM nedi um

contai ning 10% FBS, penicillin (100 Uni), streptorrycm t(g‘q%pgo /nil),

L- gl ut am ne chnpmndsﬁd@mmlsp@waﬁ&yexhlhﬁac} ICanaluse Af less than, i no aci ds

- (1I'x). Thet eII | ated at a concentration of 2.5 x 104
cell s/\ﬁﬁinf’ Sgé WLI]es %aetsﬁg%a&)gle@%dgrved for 3-6 hours in nedia with 0.5%
FBS at 37C in a 5% CO2 incubator. The cells were then stinulated with
ligand either 2.5 ng/m TGFD in the starvation nedia containing 1% DMSO and
the presence or absence of test conpounds of of formula (1) and incubated
as des |be 332ve for24 hours. The nedia was washed out in the follow ng

y an P A f erase reporter activity was 25 detected using the LucLite
Luci ferase Reporter Gene Assay kit (Packard, cat. no. 6016911) as

recommended. inflibetidt &f e AvEE typelrecsptar (MiklHkiddse aolophesphbaiigtioreader, the
readi ng. of which was used to determne the | G50, val ues, of conpounds of

f or mul awtn(nﬁ; by dest comperndse foramia (Theaicegd gdaraiped iy stgular mapser s act i 1)t y in

robs 10etef oo B SnR 7 HEsHBsrolm it AR ekaB Rkl o Sporal

Alk 4) was used in place of the His-TGFBRIL

10
Example 115

Assay for Evaluating Cellular Inhibition of TG¥P Signaling and Cytotoxicity
Biological activity of compounds of formula (I) were determined by
measuring their ability to inhibit TGFB-induced P Al-Luciferase reporter activity in
15 HepG2 cells.
Hep(G2 cells were stably transfected with the PAI-luciferase reporter grown in
DMEM medium containing 10% FBS, penicillin (100 U/ml), streptomyein (100
pg/ml), L-glutamine (2 mM), sodium pyruvate (1 mM), and nion essential amino acids t\\) ) \
(1x). The transfected cells were then plated at a concentration of 2.5 x 10* cells/well
20 in 96 well plates and starved for 3-6 hours in media with 0.5% FBS at 37°C ina 5%
CO; incubator. The cells were then stimulated with ligand either 2.5 nglml TGFP in
the starvation media containing 1% DMSO and the presence or absence of test
compounds of of formula (I) and incubated as described above for'24 hours. The
media was washed out in the following day and the luciferase reporter activity was
25 detected using the LucLite Luciferase Reporter Gene Assay kit (Packard, cat. no.
6016911) as recommended. The plates were read on 2 Wallac Microbeta plate reader,
the reading of which was used to determine the ICs values of compounds of formula
(D) for inhibiting TGFB-induced PAT-Luciferase reporter activity in HepG2 cells.
Compounds of formula (T) typically exhibited ICsg values of less 10 uM.
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Cytotoxtcity was determ ned using the sane cell culture conditions as

descri bed above. Specifically, cell viability was determ ned after overnight
i ncubation with the CytoLite cell viability kit (Packard, cat. no. 6016901).
Compounds of fornula (1) typically exhibited LD25 val ues greater than 10 M
5 10 Exanple 11.6 Assay for Evaluating Cellular Inhibition of TGHl 3
Signaling The cellular inhilkgi on of activin signaling aghivity by tedtMAR 2007
conmpounds of _formula (I) '8 determned in a simlar rmanner as descri bed
above in ExanpPet4®B1%8ycept that 100ng/m of activin is added to serum
starved cells in place of the 15 2.5ng/mMl TGA(3. Exanple 117 Assay for
TGF(3-1 nduced Col | agen Expression Preparation of Inmmortalized Coll agen
Pronot or- G een Fluorescent Protein Cells 20 Fibroblasts were derived from
the skin of adult transgenic mce expressing G een Fluorescent Protein
(GFP) under the contCyplotaicitthwas déteagiard A9hg thecankeeel] Caltere cknditipasgs K. et

al ., Gene Exp. 8: 151-163 (1999)).,Cells were imuortalised with,
tenperature sen Sf"%l?f"éi agbé’P’&eﬁﬁecd %‘?'lgfeﬁel'h Kapiiswag FW%“‘&FSQ‘%@.W@E‘FE}& are
expanded at 33 : : - : r nmes

i nactive (see %uf:ﬁﬂ%?l@g%\h?{‘@?@%@%’g%?elf‘oxéﬁxﬁ%'elgb@za%%}ﬁn%@._rg)iga%é@gg)). Over
the course of aboempovhdiaf<formmda @)eympdliytexhititeé LipL values@msatepthah ild @Mt i ng.
Cells are_then frozen in aliquots sufficient for a single 96 well plate.
Assay of ¥GFf -i nduced Col | agen- GFP Expression Cells are thawed, plated in
conpl ete DVEM (contai ns nonessential amno 30 acids, | nM sodium pyruvate
and 2nmM L-glutamne) with 10 %fetal calf serumand incubated overni ght at
37C, 5% C2. The follow ng day, the cells are trypsinized 109 6 MAR 21' 37
WO 2004K021989 and transferred into 96 well format with 30,000 cells per
well in.s0 | conplete DVMEM containing 2 %fetal calf serum but w thout

phenol red. The cells are incubated at 37C for 3 to 4 hours to allow them
to adhere to the plate, solutions

10 Example 116
Assay for Evaluating Cellular Inhibition of TGFf Signaling

The cellular inhibition of activin signaling activity by test compounds of
formula (I) were determined in a similar manner as described above in Example 115
except that 100ng/ml of activin 1s added to serum starved cells in place of the
15 2.5ng/ml TGFp.

Example 117
Assay for TGFB-Induced Collagen Expression

} Preparation of Immortalized Collagen Promotor-Green Fluorescent Protein Cells

20 Fibroblasts were derived from the skin of adult transgenic mice expressing
Green Fluorescent Protein (GFP) under the control of the collagen 1A1 promoter (see
Krempen, K. et al., Gene Exp. 8: 151-163 (1999)). Cells were immortalised with a
temperature sensitive large T antigen that is active at 33°C, Cells are expanded at
33°C then transferred to 37°C so that the large T becomes inactive (see Xu, S. et al |

25 Exp. Cell Res. 220: 407-414 (1995)). Over the course of about 4 days and one split,
the cells cease proliferating. Cells are then frozen in aliquots sufficient for a single 96
well plate.
Assay of TGF-induced Collagen-GFP Expression

Cells are thawed, plated in complete DMEM (contains nonessential amino

30 acids, 1mM sodium pyruvate and 2mM L-glutamine} with 10 % fetal calf serum and

incubated overnight at 37°C, 5% CO,. The following day, the cells are trypsinized
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e P
containing test conmpounds of fornula (1) are then added to triplicate wells
with no 5 TGFG3, as well as triplicate wells with | ng/m TGJ3. DMSO was

al so added to all of the wells at a final concentration of 0.1% GFP

f1 uorescence emission at 530 run fol | owing excitation dtM"4BEHm was
measured at 48 hours after the addition of solution containing test
conpounds on a CytoEkyor mcroplate reader (PerSeptive Biosystens). () The
data are then expressed as the ratio of TGp-in@€ed to non-induced for each
t est WKO284p198? Ot her Enbodinents It is to be understood that while the

i nvention has been described in conjunction with the detail ed description
thereof, the foregoing descriptionis intended 15 to illustrate and not
limt the scope of the invention, which is defined by the scope of the
appended cl ai nrs. O her aspects, advantages, and nodifications are within the

scope i i ; / What is

cl ai neglfrlfltstaﬁslféﬁga gigbrrp@gﬁ%la%}?ﬁ%th‘g %@Pg@mﬁiﬂgﬁr\wnul a:%@ 20%2 @;2 r----'Yl Xl
XZ ' N (DYEM ntaining 2 ¥fetal-eblf Xerumpber withmb phaotl red. Xhe cidls ar¥3, and X4 is

i ndependent | N, pr.ovi that only two of X1, X2, X3,

and X4 iﬁ%‘}?a‘lﬁé a?\g!ﬁ : er?%{ﬁ%g %ﬁo ﬁ%@h"hﬁm tojad g\% to3he platen slMoNFent | y sel ect ed
| 1 ndcsEpitk <5f QRS B forfbla (A IRAEh 10 gl Vel iR 86 DL PR T
5 TGEP, as well as triplicate wells with 1 ng/ml TGFB. DMSO was also added to all of
the wells at a final concentration of 0.1%. GFP fluorescence emission at 530 nm
following excitation at 485 nm was measured at 48 hours after the addition of sclution
containing test compounds on a CytoFluor microplate reader (PerSeptive Biosystems). { )
The data are then expressed as the ratio of TGFB-induced to non-induced for each test ..

10 sample.

Other Embodinmients

It is to be understood that while the invention has been described in
conjunction with the detailed description thereof, the foregoing description is intended
15 to illustrate and not limit the scope of the invention, which is defined by the scope of
the appended claims. Other aspects, advantages, and modifications are within the

scope of the following claims.

L)
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10 hal @, hydroxy, am no, nitro, cyano, guanadi no, am di no, carboxy, sulfo,
mercapto, } al kylsulfanyl, alkylsulfanyl, alkylsulfonyl, am nocarbonyl,
al kyl carbonyl am no, al kyl sul fonyl am no, al koxycarbonyl, al kyl car ogy eny.,

urea, thiourea, sulfanmoyl, sulfam de, carbamoyl, cycloal kyl, cycl oal kyl oxy,
cycl oal kyl sul fanyl, heterocycl oal kyl, heterocycl oal kyl oxy,

het erocycl oal kyl sul fanyl, agl , aryl oxy, arylsulfanyl, r%gyl , 15 heteroaryl,
het er oar yl ox&oﬁﬁi &{I(ngryl sulfanyl, or heteroaroyl; each™R2 is independently
selected fro 3/ , kenyl, al kynyl, acyl, halo, hydroxy, -NH2,

-NH(al kyl), -N(al kyl)2, -NH(cycloal kyl), -N(al kyl) (cycl ocal kyl), -

NH( het erocycl oal kyl ), -NH(heteroaryl), -NH al kyl -heterocycl oal kyl,
-NH al kyl - heteroaryl, -NH(aral kyl), cycloal kyl, (cycloal kyl)al kyl, aryl,
aral kyl, aroyl . 20, heterqcycl oal kyl, (heterocycloal kyl)al kyl, heteroaryl,
heteroaralkyI,VW@¥§% %FE§F¥ nitro, cyano, guanadi no, am di no, carboxy,

sul fo, mercapteg, dﬁﬁﬁﬁ cycl oal kyl ) al koxy, aryl oxy,
aryl al koxy, he éﬁ%%y 03?%3 3$§#§MQ%EtgFgéycloalIyI)aIkoxy, het er oar yl oxy,
het er oaryl al koxy, al kyl sul fanyl, 5 MAR 2007 WO 2004/ 021989

cycl oal kyl sul fanyl, (cycloal kyl ) af kyl si{ fanyl, aryl sul fanyl,

aral kyl sul fanyl, heterocycl oal kil sul fanyl, gcheterocycl oal kyl)al kyl sul fanyl,
het er oaryl sul fanyl, heteroaryl kylsuhraﬁﬁR;%alkylsulfanyl, al kyl sul f onyl ,
am nocar bonyl, am nosul fonyl, alk genyl am no, cycl oal kyl car bonyl ami no,
(cycl oal kyl (al kyl car bonyl am no, 5/ aryl carbonyl am no, aralkylcar?ﬁﬂylanino,
(heterocycl oal kyl) carbonyiam no, /(heterocycloal kyl )al kyl car bonyR&m no,

het er oar yl car bonyl am pnoz- anim

al koxycar bonyl am noal’®/l ami Icargbnylaninoalkylanino,
het er oafr al kyl car bonyl gm noal klyl am

(het eroaryl)aryl sul fd('gg%ar ni car bonyl am al kyl am no, 10

aryl sul f onyl am noal kyl a . al kakycar bony¥~ kyl car bonyl oxy, urea,

t hiourea, sulfanmoyl, sulfarnide, or carbanoyl; mis selected fromO0, 1, 2,
3, or 4; provided that when n? 2, two adjacent R groups can join together
to forma 4- to, 8-nenbered optionally substituted cyclic noiety; 15 nis
sel ected from Upe’fl,“ 2, or 3; provided that when n ? 2, two adjacent R?

5 each of X1, X, X5, and X, is independently selected from CR” or N; provided
that only two of X, Xy, X3, and X, can be N simultaneously;
each of Y1 and Y is independently selected from CR” or N; provided that at
least one of Y; and Y, must be N; :

each R is independently selected from atkyl, alkenyl, alkynyl, alkoxy, acyl,

10 halo, hydroxy, amino, nitro, cyano, guanadino, amidino, carboxy, sulfo, mercapto,

) alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, aminocarbonyl, alkylcarbonylamino,
alkylsulfonylamino, alkoxycarbonyl, alkylcarbonyloxy, urea, thiourea, sulfamoyl,
sulfamide, carbamoyl, cycloalkyl, cycloalkyloxy, cycloalkylsulfanyl, heterocycloalkyl,
heterocycloalkyloxy, heterocycloalkylsulfanyl, aryl, aryloxy, arylsulfanyl, aroyl,

15 heteroaryl, heteroaryloxy, heteroarylsuifanyl, or heteroaroyl,

each R? is independently selected from alkyl, alkenyl, alkynyl, acyl, halo,
hydroxy, -NH;, -NH(alkyl), -N(alkyl),, -NH(cycloalkyl), -N(atkyl(cyclocalkyl), -
NH{heterocycloalkyl), -NH(heteroaryl), -NH-alkyl-heterocycloalkyl, -NH-alkyl-
heteroaryl, -NH(aralkyl), cycloalkyl, {(cycloatkyl)alkyl, aryl, aralkyl, aroyl,

20 heterocycloatkyl, (heterocycloalkyl)alkyl, heteroaryl, heteroaralkyl, heteroaroyl, nitro,
cyano, guanadino, amidino, carboxy, sulfo, mercapto, alkoxy, cycloalkyloxy,
(cycloalkyl)alkoxy, aryloxy, arylalkoxy, heterocycloalkyloxy,
(heterocycloalkyl)alkoxy, heteroaryloxy, heteroarylalkoxy, alkylsulfanyl,
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groups can join together to forma 4- to 8-nenbered optionally substituted
cyclic noiety; and each of R' and RY is independently selected from
hydr ogen, al kyl, al kenyl, al kynyl, al koxy, acyl, hal o, hydroxy, an no,

nitro, cyano, guanadi no, anidino, 2D carboxy, sulfo, nercapto, b MAR 7007
al kyl sul fanyl, al kyl sul fanyl ,_al kyl sul fonyl, cycloal kyl carbonyl,

(cycl oal kyl ) al kyl carbonyl , c#gyl|, aral kyl carbonyl, %

het er ocycl oal&élzg‘% 95@5' , (heterocycl oal kyl )acyt, heteroatoyl,
(heteroaryl)acyl’,”  am nocar bonyl, al kyl carbonyl am no, (am no)am nocar bonyl,

al kyl sul f onyl am nocar bonyl, al kyl sul f onyl am no, cycl oal kyl car bonyl am no, 25
cycl oal kyl sul fonyl am no, (cycl oal kyl ) al kyl car bonyl am no,
(cycl oal kyl ) al kyl sul f onyl am no, aryl carbonyl am no, aryl sul fonyl anm no,

ar al kyl car bonyl am no, aral kyl sul f on m.n eter c| oal kyl ) car pbonyl am no,
( het e)r/ocycl oa?/kWH%ﬁ?ﬂlﬂﬂ%ﬁﬁ{%&m@lﬁ@ﬁkﬂE‘ﬁ@lﬂgglaﬂaﬂﬁfﬂ%ﬂ’Iaﬁaé%ﬂh%né{ i n)c/),
het er ocycl oal k | ) n @r@aﬂ%l

Elet er oar zl sul f o%%%%%ﬂrﬁ%#ﬁﬁg!%ig}e%& cgg?%%ﬁ@?l;kﬂsﬁgé%’ et léﬂyl’

het er oar al kyl suhdtenutydatkyieslfangl, ladkylsd fibpln plkylsalfayicamoopnbonyl, amimesylfonyl,

t hi ourea, sulfanpyl, .sulfam de, carbanmyl,. 112 MAR 230 cycl oal kyl ,

((:yl:l Fal Ikil ngi k@%ﬂcﬁépgﬂﬁwcﬁ &ﬁ?lp?lké’wo(’é‘éﬂ&RVF?ﬂéﬁ"}bﬁ@@%‘é’@ﬁ%@ﬂ?‘&ﬂ%@xy,
cycl oa a FEVEH : gﬁg]lcg :

he%/er ocyc?oal ky%[ u gé’?n’gf%%‘ﬁ@?‘ té% yC ggﬂgﬁ{ %‘%I(E&?fo%?&%l%gﬁg%gﬁygﬁlﬁ% ) al koxy,
(helt Er Iocycl oal k?tif)e;ad)dw}cmﬂdyﬂ)ahgrllQﬁrh?riylam}albyhﬂxmafy&wb?@uﬁrﬁhm?yI , ar ?I kyl ,

ara oXy, ara su nyl, arylal kenyl, arylal, . .heteroaryl.
hetergary%/oxy, lI‘F‘é%/ré‘F 3&%&&9@%’1“9 ﬁ’gpé‘ '?%%/’L@i‘lu,ng{]%ﬁag’rl%ryl)al ﬁoxy, or
het er oaryl ) al k i - I de
hercof - 2. Thetlenmess o Yisain 1o AR Rhe Bl o R Slan e
]’:3. Thﬁ gorrpound(mfer?rﬂ)?wisugonﬂimhgmh%ﬁnohﬁyllamilﬁ@,elndentIy s;alkef:t ed
rom rogen, unsubstituted a : roxya al pa , am noa :
aryl oxian%gu h@rﬁfﬁwﬁaﬁlﬂwy}%@i@%ma w%b,ona jakyignyhe Gy, “@&r%&?‘?asgyano,

guanadi no, am d} I RPX t eroaryl)acyl, al koxycarbonyl,
am nocar bonyl , %‘P’%ﬂo?g]rs iglzri]y amBﬁo%&b%l&g?]éal kyl car bonyl am no,

m is selected from O, 1, 2, 3, or 4; provided that when m > 2, two adjacent R’

groups can join together to form a 4- to 8-membered optionally substituted cyclic
moiety;

15 n is selected from 0, 1, 2, or 3; provided that when n > 2, two adjacent R?
groups can join together to form a 4- to 8-membered optionally substituted cyclic
moiety; and

each of R and R” is independently selected from hydrogen, alky!, alkenyl,
alkynyl, alkoxy, acyl, halo, hydroxy, amino, nitro, cyano, guanadino, amidino,

20 carboxy, sulfo, mercapto, alkylsuifanyl, alkylsulfinyl, alkylsulfonyl,
cycloalkylcarbonyl, (cycloalkyhalkylcarbonyl, aroyl, aralkylcarbonyl,
heterocycloalkylcarbonyl, (heterocycloalkyl)acyl, heteroaroyl, (heteroaryl)acyl,
aminocarbonyl, alkylcarbonylamino, (amino)aminocarbonyl,
alkylsulfonylaminocarbonyl, alkylsulfonylamino, cycloalkylcarbonylamino,

25 cycloalkylsulfonylamino, (cycloalkyl)alkylcarbonylamino,
(cycloalkylalkylsulfonylamino, arylecarbonylamino, arylsulfonylamino,
aralkylcarbonylamino, aralkylsulfonylamino, (heterocycloalkyl)carbonylamino,
(heterocycloalkyl)sulfonylamino, (heterocycloalkyl)alkylcarbonylamino,
(heterocycloalkylalkylsulfonylamino, heteroarylcarbonylamino,

30 heteroarylsulfonylamino, heteroaralkylcarbonylamino, heteroaralkylsulfonylamino,

alkoxycarbonyl, alkylcarbonyloxy, urea, thiourea, sulfamoyl, sulfamide, carbamoyl,

12
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het er oaryl car bonyl am no. (heterocycl oal kyl ) al koxy, (heteroaryl)al koxy,
(heteroaryl)al kyl sul f' anyl, heterocycl oal kyl, (heterocycloal kyl)al kyl,

het eroaryl, or heteroaral kyl. 4. The conpound according to any one of
clains 1 to 3, wherein each R is independently sel ected from hydrogen,
unsubstituted al kyl, hydroxyal kyl, trifluoronethyl, alkoxy, halpMahygoxy,
cyano, guanadi no, am dino, -NH2, - NH(unsubstituted al kyl),

- NH( hydr oxyal kyl ), -NH(al koxyal kyl ), -NH(carboxyal kyl), - N(unsubstituted
al kyl)2, -NH(heterocycl oal kyl), -NH(heteroaryl), -

NH( het er ocyclegabilyiat kydalkylo alYdul fany NI 184 1R I kyl'), -NHCO al kyl,
- NH CO hetercgaryliz a)i% yar)i\)“’(;ﬁajl1 llr?gtero)z:'\”d?oal if‘ﬂ%r heteroaryl. 5. The

conpound acchXﬁ"ﬁ‘&‘ﬂ)élka?ﬁXh (qufyll@"%ﬁ#ﬁaﬂylstf@tﬂoc elkel.n each R is

o T O o SR g Mo ORI O e NSRRI o 2 herein
each of X2, )(hqteracut!Oé&kylhllqonyte{bam@emld}@lkﬁ)all@mﬁdnﬂ ramn arlGhbxy, CH3) -

NH bsti t ut ed |k |
g((g'j%af y|)c§ ary L&aﬂh’—\céfc%tlﬁ%'jymyc%@%% t',c?ébf]yhkyr)yl alwlillf(yrsly! uted alkyl))-

NH( het I
T o s SR o MM

C( NH- CO- ( he@é(@éﬁf%mﬂ)q‘lwlwﬁﬂyl’ C( NH- SO2- (unsubst ituted al kyl))-,
NH- S02- (aryl))-, -C(NH S02- heteroaryl)) C(NH-SOZ- (aral kyl)) -

NH- SO2- (het erparyl a stituted al kyl
SCe- NI(—|( af IIJE')‘S}”*%é e”&EK\R%‘&P Nﬁ«g FFé't%' 8%‘ e"e ? cl( NEF SO, - NH{aZ )a| kyl))-, -
SQ2- NH( het eroaryl al kyl))-, -C(hydroxyal kyI ) or -C(carboxy)-, and Xi
CH- The f n X[ and X2
i I%; ang‘HEr)B(%HFkgm_Q&f@faﬁh m Wh%%]n%?cwngsﬁgu Stkl ’taﬁltagb 19&%/'[ ) is
NH(aryl))-, -C(NH(aral kyl))-, - C(NH(heteroaryl))-
NH( het er oldr yl alfky b?\?foégj@g Ndﬂﬁlﬂ)o(' Qn\’&hmelhlehd'(léﬁm&ideyé@dl)eiﬂ\; ) V- - O(Nt OO
H CO (ar et er gar
er oar yl alsyﬁtf‘j f"(c’:'(“ WW%@ZS%HMS’%Q LhyQEf’xé?]klfllb 5131031%516( NH- S02- (aryl )) -
S02- h I Xy X
SQ2- ( hﬁ@?‘%ﬁf%%ﬂw&ﬂ M&%ﬂggg}aw Jolkony, halo, hydroxy. | Kyl )) -
SO2- NH(carbyky. xyano, g;emlams@zamdmeh@nlep,aart;my,)(hetema@ﬂ]awlso2 NH( ar al kyl)) -

N SQ2- ahﬂ"&?& bernc))!fle ! %lmaolcié Pl}l, alkylcarbonylamino, cycloalkylcarbonylamino,

QQéaééﬁﬁ

VSR

~Q0Q73
! ZZZ"'
QFTIFe

o

heteroarylcarbonylamino, (heterocycloalkyl)alkoxy, (heteroarylalkoxy,
(heteroaryl)alkylsulfanyl, heterocycloalkyl, (heterocycloalkyhalkyl, heteroaryl,

or heteroaralkyl.

4. The compound according to any one of claims 1 to 3, wherein each R is
independently selected from hydrogen, unsubstituted alkyl, hydroxyalkyl,
trifluoromethyl, alkoxy, halo, hydroxy, cyano, guanadino, amidino, -NH;, -
NH(unsubstituted alky!), -NH(hydroxyalkyl), -NH(alkoxyalkyl), -NH(carboxyalky!), -
N(unsubstituted alkyl);, -NH(heterocycloalkyl), -NH(heteroaryl), -
NH(heterocycloalkylalky!l), -NH(aralkyl), -NH(heteroaralkyl), -NH-CO-alkyl, -NH-CO-

heteroaryl, aminocarbonyl, heterocycloalkyl, or heteroaryl.

5. The compound according to any one of claims 1 to 4, wherein each R" is
hydrogen, methyl, ethyl, -NH,, -NH-CO-methyl, -NH-CO-ethyl, -NH-CO-pyridyl, or -
CO-NH(CH).

13



8. The compound of claiml or 2, wherein mis selected fromO, |, or 2. 9.
The conpound of claim8, mhereln each Rl is independently selected frpmg 77
unsubstituted al kyl, hydroxyal kyl, hal oal kyl, am noal kyl, aryl oxyal kyl,
heteroaralkyloxyalkyl unsubst i t ut ed al kenyl , al koxy, acyl hal o, hydroxy,
car boxy, cyano, guanadino, am di no, am no, carboxy, mer capt o,

al kyl sul fanyl, al kyl sul finyl, alkylsulfonyl, am nocarbonyl,

al kyl car bonyl am no, al koxycar bonyl , alkylcarbonyloxy, 114 6 MAR 2007 WO
2004/ 021989 al kyl sul fonyl , sulfanDyI cycl oal kyl, heterocycl oal kyl,

(het erocycl oaf-kyl )ﬁel@ympoumwﬂj@rwﬂ MGWHI@IC af ¥b.k¥nh and. ISTMPG&mRbXJnd of

claim8, wher s f IO
6- cycl oal kyl , see'le@teg‘fﬁr, JCﬁ @HZ conp [f!)crg&n(?W'bm @(el n bo Y1 and Y2
are N | 12 C(ﬁhﬁ[uﬁﬂmﬁwﬁd abd‘yl)ﬁ:—L é(E(N]—ll(éryl)\)\b&I(NmatﬁlklyS)-$Et(w{(ﬁdelfoﬁ@/m)-l or 2

and each R2 Ié 10 |ndep ndent sel ected fromunsubstituted a

nydr oxyal kyl | CRUNGSFRF I BN NS aisyhssiped WD~ re R HAeP R3S Ay |
al koxy, acyl 0 ya gmg di R
nonoal kyl am n%bét ?[gmgwgmxdn(y W?D(ﬁ%ﬁa'k)( lj(;)al QH\IH (_gy bﬁ?m% {ARH SBH
nonohet er ocyc(]uoalbklytmedrarihy@) @(ﬂ'r&h&ﬂa(&rwr)yl -Cﬂﬁ{nii)z heteroaryl))-, -C(NH-SO--

het k I t
TNCal Kyl ) CcyerBarT N b e RN 3 CONT SRy R R o) -
| kyl sul f I [@@d}ﬂﬁa{, , N L0, Lk MHH -,
“N(al kyl ) - CO ‘é% -oo%“fﬂ@‘ T g N 2 Sy A ).
- S02- N( al kyl )G(NE ﬁ@zéﬁﬂhauewrylalkm)m @h))dﬂwzlka!)wr C(swbpm annhé‘(au
-N(al kyl')-CO NH(al kyl ), -NT-1-al kyl - NH CO al kyl - het eroaryl - NH- aI kyI -

NH- CO-aryl - hetero - NH: | ky]| - 2-a - h r 4.3 NH 20
al kyl - NHY S02- zr yl af%ﬁ"%t?ﬁ“%ﬁ(“kﬁ){% Orq}ﬂ?‘ %y?%él#ggg Rlﬁ{% ﬁ}‘e PN and
het er ocycl oal Xyls,-C(toH, )heCmIQ@mydbsmL&d aTm))cmmm@lpi -@M(man@n)merm n R2

is substituted at the 3- ﬁOSItI on wt %jo%p sel ect ed from guanadi no,
am di no, - NH2CMNHbhetsraa! Bri- G@H@ﬁ@rwﬁ@!ml (YH-GigrBesybstiuted gikibh-no,

ronches o o1 LK AP, CARIRNUGASBRAATARLCOenio . .-

- NH- CO- NH( al kghederoarylalkyl))-, -C(NH-SO,-(unsubstituted atkyl))-, -C(NH-SOz-(ary!))—, -C(NH-50;-
heteroaryl))-, ~C(NH-SO»-(aralkyl))-, -C(NH-SO:-(heteroarylalkyl))-, -C(NH-SO,-
NH(unsubstituted alkyl}}-, -C(NH-SO,-NH(aryl})-, -C(NH-SO,-NH(heteroaryl))-, -
C(NH-SO;-NH(aralky!))-, or -C(NH-SO,-NH(heteroarylalkyl))-.

8. The compound of claim | or 2, wherein m is selected from 0, 1, or 2.

9. The compound of claim 8, wherein each R! is independently selected from
unsubstituted alkyl, hydroxyalkyl, haloalkyl, aminoalkyl, aryloxyaikyl.
heteroaralkyloxyalkyl, unsubstituted alkenyl, alkoxy, acyl, halo, hydroxy, carboxy,
cyano, guanadino, amidino, amino, carboxy, mercapto, alkylsulfanyl, alkylsulfinyl,

alkylsulfonyl, aminocarbonyl, alkylcarbonylamino, alkoxycarbonyl, alkylcarbonyloxy,

14



-N(al kyl )-CO NH(al kyi ), NH al kyl - NH CO al kyl - het eroaryl, -NH al kyl - NH- CO-
aryl - heteroaryl, -NH al kyl-NH CO al kyl - NH S02-aryl - heteroaryl, -NH al kyl - NH
S02-aryl, -NH S02-NH(al kyl), -N(al kyl)-S02-NH(al kyl), heterocycl oal kyl, or
30 heteroaryl. 416 5 MAR 2007 WD 2004/021989 14. The conmpound of claim 13,
wherein mis 1 and RL is selected from6-nethyl, 6-ethyl, 6-propyl,
6-chloro, 6-trifluoronethyla, 6-vinyl, or 6-cyclopropyl gl5. The conﬁom&lmﬂi‘
claiml1l, wherein mis sele®®d fromO0, 1, or 2. 5 16.%e conpound of claim
15, wherei nWO 20B/21888t i tuted at the 5-position or the 6- position. 17. The
conmpound of claim 16, wherein Rl is Cl4 al kyl, Cl14 al koxy, Cl4 al kylthi o,

10 hal o, am no, am nocarbonyl, or al koxycarbonyl. 1S. The conpound of claim
15, wherein each R is independently selected from unsubstituted al kyl,
hydr oxyal kyl , hal oal kyl , am noal kyl, aryl oxyal kyl, heteroaral kyl oxyal kyl,
unsubsti tuted S & : no,
guanadi no, am’aﬁo,1 - mg?l%%ﬁb%o[h kgdla%i _,f]l-lg?ergl aﬁ%ﬁhﬁ%{i’@@&’aaﬂ%a ’

nonohet er ocyc hetréaryh ot heteroamatiohet er oar yl am no,

nono( het erocycl yl al kyl ) am no, nono(aral kyl ) am no,

nono( het eroaral | cyl ) am no, carboxy, nercapto, alkylsulfanyl, alkylsulfinyl,

al kyl sul fonyl ,y4- B . = | kw12 oz

“N(al Iyl ) - 0ol f@%@%@lm &hﬁﬁ%af‘%ﬁ,&&g‘? Rﬂ%ﬁé@é’@ ﬁnﬁ?ﬂf’kﬁﬂ ), 20
- SO2- N( & kyl ) alkeayk l6eaicloslkyl hetseltabsycl oal kyl , or heteroaryl, 19. The
conmpound of claim 18, wherein mis | and R is selected from 6-nethyl,
6-ethyl, 6-propyl, 6-chloro, 6-trifluoronethyl, 6-ethyl, 6-vinyl, or

6- cycl opropyl . : ' eremnn both Y1 and Y2 are
N. 21.-The co%bﬁﬁ%g%{lp%{hgi%%%?%m%grg%ﬁtﬁh{%j@gmﬁ%yfromI or 2 and each
R2 is /4 ndependently selected fromunsubstituted al kyl, hydroxyal kyl,

nal o hydr oxy 1 2c AMBGRoouGh ATl el Aok SrRes NO™ | RED I SHRICcS! am o,
di al kyl gym no, E%Qﬁ%&lhﬁ%h%%%&@oﬂpumu?%gﬁ%Fg{;@g?&?%&@lam,%dm{yl, aminoalkyl,

monohet er oary eterocyc
aryloxyalkyl, heteroaralkyloxyalkyl, alkoxy, acyl, halo, hydroxy, carboxy, cyano,

guanadino, amidino, -NH,, monoalkylamino, dialkylamino, monocycloalkylamino,
monoheterocycloalkyl-amino, monoheteroaryl-amino,
mono(heterocycloalkylalkyl)amino, mono(heteroaralkyl)amino, -N(alkyl){(cycloalkyl),
15 mercépto, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, -CO-NH,, -CO-NH(alkyl), -CO-
N(alkyl)s, -NH~CO-alkyl, -N(alkyl)-CO-alkyl, -CO,-alkyl, -O-CQO-alkyl, -SO,-NH,, -
SO2-NH(alkyl), -SO4-N(alkyl),, -NH-SO;-alkyl, -N(alky!)-80;-alkyl, -NH-CO-
NH(alkyl), -N(alkyl)-CO-NH(alkyl), -NH-alkyl-NH-CO-alkyl-heteroary!, -NH-alkyl-

) NH-CO-aryl-heteroaryl, -NH-alkyl-NH-CO-alkyl-NH-SO,-aryl-heteroaryl, -NH-
20 alkyl-NH-SOz-aryl, -NH-S0,-NH(alkyl), -N(alky!)-SO,-NH(alkyl), heterocycloalkyl,
or heteroaryl.

13. The compound of claim 12, wherein R? is substituted at the 3-position with a
group selected from guanadino, amidino, -NH;, monoalkylamino, dialkylamino,

25 monocycloalkylamino, monoheterocycloalkylamino, monobeteroarylamino,
mono{(heterocycloalkyl)alkyl)amino, mono(heteroaralkyl)amino, -NH-CO-NH(alkyl),
~N(alkyl}-CO-NH(alkyl), -NH-alkyl-NH-CO-alkyl-heteroaryl, -NH-alkyl-NH-CO-
aryl-heteroaryl, -NH-alkyl-NH-CO-alky]-NH-SO;-aryl-heteroaryl, -NH-atkyl-NH-
SOz-aryl, -NH-SO,-NH(alkyl), -N(alkyl)-SO,-NH(atkyl), heterocycloalkyl, or

30 heteroaryl,
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1 16 6 MAR 2nn7 WD 20041021989 PCT/ US2003/ 027721 anmi no,

nono( het eroaral kyl )am no, -N(allryl)(cycloal kyl), mercapto, alkylsulfanyl,
al kyl sul frmyl , al kyl sul fonyl, -CONH2, -CONH(al kyl), -CO N(al kyl) 2,
-NH CO al kyl, - N(al kyl)-CO al kyl, -C32-al kyl, -0-CO al kyl, -SO2-NH2,
-SM2- NH(al kyl'), -SQz-N(al kyl) 2, -NH SO2-al kyl, -N(al kyl) - Sp- albkMAR 2007
-NH CO NH(al kyl), -N(al kyl )ﬁ CO NH( al kyl), - NH- SOz - NH(&Essskyl ) ,

-N(al kyl)-S NH-"al kyl - NH- CO- al kyl - het eroaryl,
- NH al kyl - %&%ﬂ# dr?)et eroaryl, -NH alkyl -
NH- CO- al kyl - NH SO2- aryl - het eroaryl, -NH al kyl - NU- S02-aryl, heterocycl oal kyl,

or heteroaryl. 10 22. The conpound of claim 21, wherein nis 1 and each R2
i s independently selected from guanadi no, am di no, -NH2, nonoal kyl am no,

di al kyl am no, cycl 0 ohet er.ocycl I.k l,am
nonohet er oar yl &E)ﬁgl 0 %gﬁﬁigf@} JQCF@ESM) %\ﬁ%ﬁf@g Seed from 6-methyl,
nono( het er oar a'dié(th%'lf,iﬁloﬂ?@ I Ndh%w&@ﬂlwbﬂlethyt ik Nb}ﬁQ@cIHbK {ykyl), - NH S02
NH( al kyl ), N(al kyl) - -NH(al kyl ), - NHal kyl ~15 NH €O al kyl - hef er oar vyl ,
- NH al kyl - NH- CO-aryl - heteroaryl, -NH al kyl - NH CO
al kyl - NH S02- aryl - het er oar Kyl - NH- SO2 et.e cl oal kyl, or
heteroaryl . 23. lijH@ ﬁgl ng;mbrflgll F#’ﬁlfm s el ﬂ:\égérq b {1 ?rtut ed at the
3-positiop. 20 24. The corrpound of claiml1, vvherel n each of X2, X3, and X4
is independently selected from-CH, - O—I)1 C(NH2) -, - C( NH( unsubstl tuted
al kyl))-, - C(NK Zhy cympoundapsitiior 4f k»ylnear91nR -lsséwhﬂ@hée@utdéc JHpopition or the 6-

- C( NH( het eroaryl a.I kxl )) - -C(NH CO (unsubstituted al kyl)) -

-C(NH CO (aryl )5 to C(NH-CO(heteroaryI ))-, 25 -C(NH-CO(araI kyl)) -,

-C(NH- CO (heter oaryl al kyl))-, -C(NH S02- (unsubsti tuted al kyl))- {

- (

- (

C(

S02- (aryl )7) C( NH- SOZ (lhet eroaryl)) - C( NH- SOZ ar al k | )
S02- ( het dloThgF pfampymgcb of claingf fywiggen rHH(lElﬁ:w o, th mglha aﬁcylthlo

NH-
NH-
SN SO ar ) g, SR SR BSAERORI LA - O 502 Naral ky 1))

18. The compound of claim 15, wherein each R is independently selected from
unsubstituted alkyl, hydroxyalkyl, haloalkyl, aminoalkyl, aryloxyalkyl,
heteroaralkyloxyalkyl, unsubstituted alkenyl, alkoxy, acyl, halo, hydroxy, carboxy,

117

15 cyano, guanadino, amidino, -NH,, monoalkylamino, dialkylamino,
monoheterocycloatkylamino, monoheteroarylamino, mono(heterocyclylalkyl)amino,
mono(aratkyhamino, mono(heteroaralkyl)amino, carboxy, mercapto, alkylsulfanyl,
alkylsulfinyl, alkylsulfonyl, -CONH,, -CONH(alkyl), -CO-N(alkyl),, -NH-CO-alkyl,
“N(alky)-CO-alkyl, ~COz-alkyl, -O-CO-alkyl, -SO;-NH,, -S0,-NH(alkyl), ("

20 -S05-N(alkyl)s, cycloalkyl, heterocycloalkyl, or heteroaryl, -

19. The compound of claim 18, wherein m is 1 and R is selected from 6-methyl,
6-ethyl, 6-propyl, 6-chloro, 6-trifluoromethyl, 6-ethyl, 6-vinyl, or 6-cyclopropyl.

il

25 20. The compound of claim 1, wherein both Y, and Y, are N.

21. The compound of claim 20, wherein n is selected from 1 or 2 and each R is
independently selected from unsubstituted alkyl, hydroxyalkyl, haloalkyl, aminoalkyl,
aryloxyalkyl, heteroaralkyloxyalkyl, alkoxy, acyl, halo, hydroxy, carboxy, cyano,

30 guanadino, amidino, -NH;, monoalkylamino, dialkylamino, monocycloalkylamino,

monoheterocycloalkylamino, monoheteroaryl-amino, monotheterocycloalkylalkyl)-
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6 MAR 2007 WD 20041021989 25. The conpound of claim 1, wherein X1 is -CH.
26. The conpound of claim1, wherein X1 is N 5 27. The conmpound @f MAR gmym 1,
wherein X2 is N 28. The conpound of claim1, wherein X3 is N | ) 29. The
compound of claim1, wherein X4 is N. 10 30. The compound of claim 1,
selected from (2- NEt hoxy-et hyI )-{4-[2-(6-nethyl -pyridi n- 2-y| )-im elaz-o I-1,

2-alpyridin-3-yl]- pyrimdiga2-yl )-am ne;
(3-(4-[2-(6- I\/Eth ridin-2Z= I)-|mdazo[12a]pyr|d|n- rimdin-2-yla
mno}- i5 prY ¥ ‘&3 ¥amic acid tert-butyl ester; (3 PCp1ny520{}3f027721

-1 m dazol - 1- yI propyl)-{4-[2-(6-methyl-pyridin-2-yl)-imdazo[
1,2-a]lpyridi.n-3 -yl]- pyrimdin-2-yl }-am ne;

(4- Met hoxy- benzyl) - {4-{2-(6- met hyI pyr| di n- 2- yI )-im dazo|
1,2-a]pyridin-3-yl]- pyrimdin

2- ( 6- Met hyl - pyamigp,nmong(h ngoa(rdkh%@rnylosdﬂ&aamx)(cyﬁmﬂmlm.rnernagto)alkyhr&ﬁtzmlg 1, 2-
]

[2-(
I di n-6-yl | ;
3 £t Nt hanesul TRTHIERG plivlulfonyl [GONHa s GORH(AIR,1GR-NElkyDy NFE G2yt -
(L (6 e e Dk N S T8 i - 2- 1
o) <§5 bﬂ] y1-50c AV br)e, 2P Aerly b YBSSQralY(yh Rk, -;w(alkszrl)-l
- - rimdin-
e 15 LCONIABIE KA SOmn S AR oS, PY Y
]

a p% I dI n- 3ANH hﬂcWNIHIUlD Bl 1-YbtRroang) Nmaﬁmm @@rabﬁlnmeraﬁrw -NELAlcput v
er;

(2- Ami no- py riVF e kW= 30 -syhbetegaangy Nidiaky2-NA SOy h heterocycleplyyl iodi n-
yl]- rget hanolh tell}lz?ryl@ MAC 2007

[
}-a
1, 2-
est
[ 3-
6-
10 22. The compound of claim 21, wherein n is 1 and each R? is independently selected
from guanadino, amidino, -NH;, monoalkylamino, dialkylamino,
monocycloalkylamino, monoheterocycloalkylamino, monoheteroarylamino,
mono((heterocycloalkyl)alkyl)amino, mono(heteroaralkyl)amino, -NH-CO-NH(alkyl),
-N(alkyl)-CO-NH(alkyl), -NH-S0;-NH(alkyl), -N(alky[)-SO,-NH(alky!), -NH-alkyl-
15 NH-CO-alkyl-heteroaryl, -NH-alkyl-NH-CO-aryl-heteroaryl, -NH-alkyl-NH-CO-
alkyl-NH-SO-aryl-heteroaryl, -NH-alkyl-NH-SO»-aryl, heterocycloalkyl, or
heteroaryl.

) 23. The compound of claim 22, wherein R? is substituted at the 3-position.

20
24, The compound of claim 1, wherein each of Xz, X3, and X, is independently
selected from  -CH-, -C(OH)-, -C(NH)-, -C(NH(unsubstituted alkyl))-,
-C(NH(aryl))-, -C(NH(aralkyl))-, -C(NH(heteroaryl))-, -C(NH(heteroarylalky!))-,
-C(NH-CO-(unsubstituted alkyl))-, ~-C(NH-CO-(aryl))-, -CONH-CO-(heteroaryl))-,

25 -C(NH-CO-(aralkyl))-, -C(INH-CO-(heteroarylalkyl))-,
-C(NH-SQ~(unsubstituted alkyl))-, -C(NH-SO,-(aryl))-, -C(NH-SO,-(heteroaryl))-,
-C(NH-SO,-(aralkyl))-, ~-C(NH-SO;-(heteroarylalkyl))-,
-C(NH-SO,-NH(unsubstituted atkyl))-, -C(NH-SO»-NH(aryl))-,
-C(NH-S0;-NH(heteroaryl))-, -C(NH-SO,-NH(aralkyl))-,

30 -C(NH-SO;-NH(heteroarylalkyl))-, -C(hydroxyalkyl)-, -C(carboxy)-, or N.
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e
S WD 2004/021989 [3 - (2-amino -pyrimdin-4-y 1) -2 - (6 -methyl-pyri d
n-2-yl)-imdazo [ 1, 2-a] pyri din- 7-yl ] - nethanol;
3- ( 2- Am no- pyri mdi n-4-yl)-6-methyl -2-(6-nethyl - pyr|d|n 2-yl)-imdazo 5
,2- a]pyridin-Syl]-(2-morpholin-4-yl-ethyl)-anmine; 5 b MAR 2007
3 (2- Ami no-pyrimdin-4-yl)-6-methyl-2-(6-nethyl-pyridin-2-yl)-imdazo[1,2
] pyridin-8-yl]-(2- pyrldln-l-ethy)) am ne; %
3-(2- Am no- pyri d|n4yl)i-methyl 2-(6-net hyl -pyridin-2-yl)-imdazo[ 1, 2-
] pyri din- 8‘8% 0@“’63? di n- 3-yl -et hyl ) - am ne;
3- (2- et hanesul fonyl -pyri m di n-4-yl)-2-(6-nmethyl -pyridin-2-yl)-imdazo]
2- 10 a] pyridi n-6-y|]-rrethano|; _
3-(2- Am no- pyri m di n-4-yl)-6-mnmethyl -2-(6-net hyl - pyridin-2-y1)-irn'dazo[

132( ZaLPny;\L)d;);rgr%ln)ilﬁ‘%ﬁg@pg%d%%Fﬁtfll‘i’%rhél)%réﬁh Zpyridin-2-y1)-inidazo[ 1,

a] pyridin-8-yl]-(3-norpholin-4-yl-propyl)-amne; 15
3- (4- Met hyl - pi perazin-|-yl)-propyl]-(4-[2-(6-nmethyl-pyridin-2-yl)-imdazo[1
, 2- a] pyridin- %I?hqmmnpuuddnf@layn}l wheresy X is N,
[ 3-(4-Methyl -piperidin-1-yl)-propyl]-(4-[2-(6-nethyl-pyridin-2-yl)-imdazo[l
,2- alpyridin-3-yl]-pyrimdin-2-yl}-am ne;
[4- (2- Pyrg di n- 2;7y'Tﬁae&%gh&o?clairﬁxrwﬁa@uﬁxylmpyr' m di n-2-yl]-pyridin-3-ylm
et hy am ne
(4-12-(6-Methyl -pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-yl]-pyrimdin-2-yl
}-((R)- I- phe
(4-12-(6-Met hy%yﬁ#ﬁﬁ@%@?&lmrﬂézwﬁreﬁl%]E;Nl di n-3-yl]-pyrindin-2-y1)- ((
S)-1- phenyl -ethyl)-am ne; 25 j
(4-[2-(6-Methyl -pyridin-2-yl) -|mdazwL1 2-a] pyridin-3-yl]-pyrimdin-2-yl}- (1 ,
H tetrazol -5- yﬁS’) -"Hird eoanpogiad pPeladn Ve 9rle4m¥nsd‘ﬂn 2-yl)-imdazo[
1, 2- a]py1r|d|n -yl ]-pyrimdin-2-yl1l}-(2H pyrazo | -3 -yl)-am ne;
(4 [2- (6¥Net hyl - pyri di n-2-yl)-i mi dazo|
,2-a] pyri di n- Zoy I FreegBudd Bf Zadh; bdect@PFHRY Phol i n-4-yl - et hyl) - ani ne;

(2-Methoxy-ethyl)-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-y1]-
pyrimidin-2-yl}-amine;

i
[
1
[
a
[
a
[
1
[
1
[
2
[

(3-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino}-
15 propyl)-carbamic acid tert-butyl ester;,
(3-Imidazol-1-yl-propyl)-{4-[2-(6-methyl-pyridin-2-yl}-imidazof 1,2-a]pyridin-3-yl]-
pyrimidin-2-yl}-amine;
(4-Methoxy-benzyl)-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-
pyrimidin-2-yl}-amine; ()
20 [2-(6-Methyl-pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2- -
a]pyridin-6-yl}-methanol;
3-(2-Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyridine;
(4-{4-[2-(6-Methyl-pyridin-2-yi)-imidazo[1,2-a)pyridin-3-yl]-pyrimidin-2-ylamino}-
25 butyl)-carbamic acid tert-butyl ester;
(4-Amino-benzyl}- {4-[2-(6-methyl-pyridin-2-yl}-imidazo[ 1,2-a]pyridin-3-yi]-
pyrimidin-2-yl}-amine;
(5-{4-[2-(6-Methyl~pyridin-2-yl)-imidazo[1,2-a}pyridin-3-yl]-pyrimidin-2-ylamino} -
pentyl)-carbamic acid teri-buty! ester;
30 [3-(2-Amino-pyrimidin-4-y!)-2-(6-methyl-pyridin-2-y1)-imidazo[ 1,2-a]pyridin-6-yl]-

methanol;
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118 6 MAR ZUO7 O WD 2004/021989 {4-[2-(6-Methyl-pyridin-2-yl)-imdazo[
1,2-a]lpyridin-3-yl]-pyrimdin-2-y1 }-(2- pyridin-2-yl-ethyl)-am ne;
{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-yl]-pyrimdin-2-yl
}-(2- pyridin-3 -yl-ethyl)-anine; 5
{4-[2-(6-Met hyl -pyridin-2- yI)-|mdazo[1 2-a] pyridin-3-yl]-pyrimdi n’&a?)g }-(2
- pyridin 4-yl -ethyl)-amne,.{ 4-[2-(6-Methyl-pyridin-2-yl)-imdazo|

2-a] pyridin-3-yl]- pyrlmdﬁz yl }-(3 - norpholin-4-ydepropyl)-amne; 1 1
{4 [ 2- (6- Vet e 200\ /ob dbe- 2- yI)-|mdazo[ 1, 2-a] pyridin-3-yl']-pyrin di n- 2-vyi
}-(3 10 piperidin-I-yl-propyl)-am ne;
{4-]2-(6-Methyl -pyridin-2-yl)-imdazo[ 1,2-a]pyridin-3-yl]-pyrimdin-2-yl)-
[ 1,3,4]thiadiazol-2-yl-am ne;
2- (6-Met hyl -pyridin-2-yl)-3-(2-nmethyl sul fanyl - pyri mdin-4-yl)-imdazo[ 1, 2-
a] pyridine; 15 } . ~
2- (6- Met hyI-pyr[ P ale‘W“Em{iHl Lrtng%)hzyl(ts I}thgn)Wn%lf/lr% Fﬁ)dll ld%"{v alhllﬁrdiazo[sil]z-
a] pyri di ne- 6- cameathanbl; c aC| d nmethyl ester;

2- (6- Met hyl - pyrjdin-2-yl) 2rrethy|su|fan|- rimdin-4 ¥ )-imdazo[ 1, 2-
a] pyri di ne- 7- cai%@cMeOﬁaixal@@ﬁyyl) -Byngipyl-2- 6-me yl-pyrtdin-2-yl)-imidazo[ 1,2-

20 pyri m o . Sy ARl ConapBRT Tt g ol DT dazol L,

4-[2- (g WBtzhy: [By(2- Elh‘l‘in@pylhﬁmdnﬁmdﬁi-ﬁ[méth?lr-ﬂlﬁly&feﬂ@ll-l]byﬁdLnLZ-yl)-lmxdazo[1 2-
pyri m di n- 2-yl ani no)
- but yI car banoyl ﬁlpﬁﬁﬁlﬂyff YUL2gwedin-2wi-ethybrassigeny| - 7, 8- di hydr o-

701 11 vor o ‘é‘.zﬁ’yﬁn@hf&?f@? B TR B b2 dpigato 21 . 4

25 ) pyridin-8-yl]-(2-pyridin-3-yl- ethyl)—amme
[(4(4[2(6rreth|- idin-2-yi)-imdaz ridin- I]pyrlmd|n2yl
am no) - butyl cak %énwﬁaanmfﬁwlmmaﬁw ‘}-}’g }a%’ipaﬁdln-il-y -imidazof1,2-

2- (6- Met WI yr&]g&ﬂdn%-é'-w]-rﬁetﬁgnorlmr phol i n- 4-y| pyri mdin-4-yl)-imdazo[1l, 2-
a] pyri di ne; ’
[3-(2-Amino-pyrimidin-4-yl}-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazof 1,2-

a]pyridin-8-yl]-(2-pyridin-4-yl-ethyl}-amine;
[3-(2-Amino-pyrimidin-4-y!)-6-methyl-2-(6-methyl-pyridin-2-yl)}-imidazo[1,2-
a]pyridin~-8-yl}-(3-morpholin-4-yl-propyl)-amine;

15 [3-(4-Methyl-piperazin-1-y[)-propyl]-{4-[2-(6-methyl-pyridin-2-yl)-imidazo{1,2-
a]pyridin-3-yl]-pyrimidin-2-yl}-amine;
[3-(4-Methyl-piperidin-1-yl)-propyl]-{4-{2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
é]pyridin—3 -yl]-pyrimidin-2-yl }-amine;

) [4-(2-Pyridin-2-yl-imidazo{ 1,2-a]pyridin-3-yl)-pyrimidin-2-y1]-pyridin-3-ylmethyl-

.20 amine;
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-y}]-pyrimidin-2-y1 }-((R)-1-
phenyl-ethyl)-amine;
{4-[2—(6-Methyl-pyridiﬁ—2—yl)-imi dazo[1,2-a]pyridin-3-yl])-pyrimidin-2-y1 }-((8)-1-
phenyl-ethyl)-amine;

25 {4-[2-(6-Methyl-pyridin-2-yl}-imidazo[1,2-a]pyridin-3-yi]-pyrimidin-2-yl}-(1H-
tetrazol-5-yl)-amine;
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a}pyridin-3-yi]-pyrimidin-2-y1}-(2H-
pyrazol-3-yl)-amine;

{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[ 1,2-aJpyridin-3-yl]-pyrimidin-2-y1 }-(2-

30 morpholin-4-yl-ethyl)-amine;
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——————— S

2-(6-Met hyl -pyridin-2-yl)-3-(2-piperidin-1-yl-pyrimdin-4-yl)-imdazo [1, 2-
30 a] pyridine; 120 MAR 2697 WD 20041021989
2-(6-Met hyl -pyridin-2-yl)-3-(2-pyrrolidin-I-yl-pyrimdin-4- yI)-|rEﬁﬁ¥%h
2- a] pyri di ne; 7
2- (6-Met hyl -pyridin-2-yl)- 3 [2 (IHtetrazol -5-yl)-pyrimdin-4-yl]-imdazo[
1 2- a]pyridine; 5

2- (6-Met hyl -pyridin-2-yl)-3=pyrimdin-4-yl-imdazo[ 1, 2§§%pyr|d|ne

2- (6- Met hyl - ﬂWHmﬁU§9yl) 3-pyri mi di n- 4- yI-|n1dazo[1 2-a] pyrim di n-7-yl anmi ne

3-(2- Am no-pyri mdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo
1,2-a]pyridin-8- ylamne; 3
(2- Ami no- pyrimdin-4-yl)-2- (6 nethyl pyridin-2-yl)-imdazo[ 1,

] pyri dine-6- 10 carbonitril
2- Ami no- pyr {H?erﬁrlvbtmpmderezﬁé}wdawi,rzda]nyxzdnw‘s) yivpyeianiding 2-y1}-(2-

2-

a

(

2- di d

(ZaLﬁlym) ngrpm%f‘ 3?‘%% lb%m?’gel—’net hyl - pyridin-2-yl)-imdazo [
2-

(

(

2

, d naml L -
2 o byt R T R 230y di e

- carboxylic pmdin-@fsll-et]l:db-@m& 2- yI met hyl ) - ani de;

2- Al 6; di.n- 2 d

By nel BN AR D S R A R e b B ey Dy 2

(2- Am no- pyr #Hdi'h dﬂ éfh:);)_%nﬁl@ rret hyl - pyridin-2-yt)-imdazo[1, 2-a] pyridi ne-
20 carboxyl c aci 2-et hoxy-ethyl)-am de; 3

- (2- Ami no- pyri {Hﬁ té—M%ths)l-W(d&-aﬂ'ﬁ)ﬁdelﬁrﬂipﬁl@m)%vﬂ*pdamdm—%yl} (3-
[1, 2-al pyridine lic 1and .2-t hi ophen-2-yl -ethyl) -amn de;

3-(2- Ar ni no- py?lPFﬁh(‘]”ﬂ 4%%0]35)-@811 t hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyri di né )
-6- carboxylic 5 M=thy 1A Hazirn-l, L 1 '
3- (2- Am no- pyrf‘ﬁlﬂd?ﬁ 4-y )lﬂg;d( GEW%? p&?lﬁdﬁﬂﬁwdlﬁ ﬁ??m’gg%’ﬁ?‘z’
6- carbdfylic pipemdiani- ybpropyl) -amine;

i, (2_2 aﬁ)nypiodip%:a %‘[ﬂ (g' hfetﬁyl—pyndgn—}y rllx)(lld?af)c}ﬁ |2gé]gyr1dl¥1l g-yf]—pyrlml&n-z-yl}

[1,3,4]thiadiazol-2-yl-amine;

[
2
3-
1,
3-
1
3-
6
3-
1
3-
6-

ﬁ pyri di ne-

2-(6-Methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-
a]pyridine;

15 2-(6-Methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-
a]pyridine-G-carboxylic acid methyl ester;
2-(6-Methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-y1)-imidazo[1,2-
a}pyridine-7-carboxylic acid ethyl ester;
2-(6-Methyl-pyridin-2-y))-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2- )

20 a]pyrimidin-7-ylamine;
{7,7-Dimethyl-8-[5-(4-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yi]-
pyrimidin-2-ylamino}-butylcarbamoy!)-pentyl]-2-oxo-4-trifluoromethyl-7,8-dihydro-
2H-1-oxa-8-aza-anthracen-5-yl }-methanesulfonic acid;
2-(2,7-Difluoro-6-hydroxy-3-oxo-9,9a-dihydro-3H-xanthen-9-y1)-3,5,6-trifluoro~4-

25 [(4-{4-[2-(6-methyl-pyridin-2-y])-imidazo[1,2-a]pyridin-3-y1]-pyrimidin-2-ylamino}-
butylcarbamoy!)-methylsulfanyl}-benzoic acid;
2-(6-Methyl-pyridin-2-y[)-3-(2-morpholin-4-yl-pyrimidin-4-yl)-imidazof1,2-
aJpyridine;
2-(6-Methyl-pyridin-2-y1)-3-(2-piperidin-1-yl-pyrimidin-4-yl)-imidazo[},2-

30 a]pyridine;
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carboxytic acid cycl opropyl amde; 3~

-(2- Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridine-6
- 30 carboxylic acid ethylanm de; 124 6 MAR 2007 WD 20041021989

3-(2- Ami no-pyri mdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[ § MAR 2007

1, 2-a] pyridi ne-6- carboxylic acid hydroxyam de;

3-(2- Amino-pyrimdin-4-yl) - Z&k -pyridin-2- yI)-|ng§§zo[1 2-a] pyridine-
6- carboxylic acid met hoxy-anf de;

3- (2- Ani no- p9¥@ﬁWHWﬁn$9yl) 2-(6-nethyl - pyridin-2-yl)-inidazo[ 1, 2-a] pyri di ne-
6- carboxylic acid nethyl ester;
3-(2-Anino-pyrinidin-4-y|)-2-(6-nethy|-pyridin-2-y|)-inidazo[

1, 2-a] pyridine-7- carboxylic aci d;

3-(2-Am no-pyrimdin )-2-(6- nethyl pyridin-2-yl)-imdazo[ 1, 2-a pyrldlne-
7- 10 car boxyl &(éd\ﬂ@th(f{ nymc]lm?oxférﬁ @-pairredidiny 1yl pyrigedind-gh-inndazol hgr

m di n-4-yl)-2- (% nethél-pyrldln 2-yl)-imdazo[ 1, 2-a]pyridine-7- carboxylic
acid (2-am no- e?ﬁ@? m de;

3-(2- Am no- pyri ethyl n LoV EPdstra SIS - -

[1, 2-a] pyri di ne:-tjugishl\gat‘f1 OQ%/I??’%CQS%I?% [?2(1 I&p%er?ﬁé ﬁ%}%ﬂg&gk:ﬁﬂfﬁ?&rﬁm?zo 152

3 (2 Am no- pyrlﬂmgnﬁmﬂ yl)-2- (6 nmet hyl - pyridi n-2-yl)-im dazo[ 1, 2- a]pyrldlne-

- boxyl d
3 (2 A g pyr MR Y e imidagtLa ﬁJPéfEQB’F

1, 2- di
3 (22 no- pyr %i%?‘E“tﬁ%”%"‘ﬁ“@?ﬁ?"P%”fﬁ“‘%fy’*?ﬂ”{ﬁ"?“*.ﬂ%f’? b i ne-
7- (20 car boxy3}-(2-Aasing-[(y2imidinfiyén2 Qﬁmﬂlaﬂmyh)duaﬁﬂd)s;mldazo[l 2- a]pyrldm-s-
3-(2-Am o- pyrla\@n di. n -4-yl)-2-(6-nmethyt-pyridin-2-yl)-imdazo[1, 2-a] pyri di ne-
7- carboxylic |per|d|n 3-ylnmethyl)-amde; 3

- (2- Ami no- pyr i m g el pyrignidfir- ﬂrgq)tw qulﬁ?r%lﬂb)ylj-iﬂlﬁﬁ%{ﬂ 2-Zppddiéedi ne- 7
- carboxylic acid 2, 2-direthyl hy ra2|de
3- (2- Ami né- pyrlcmrblmmtrﬂeyl) 2- (6-met hyl - pyridin-2-yl)-imidazo[ 1, 2-a] pyri di ne-

7- carboxylic ag! (9 Am1no—pyr1m1d1n-4—yl) 2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-

carboxylic acid,

3-(2-Amino-pyrimidin-4-y!)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-6~
carboxylic acid ([1,4]dioxan-2-ylmethyl)-amide;

15 3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazof1,2-a]pyridine-6-
carboxylic acid ([1,4]dioxan-2-ylmethyl)-amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yi)-imidazo{ 1,2-ajpyridine-6-
carboxylic acid (2-dimethylamino-ethyl)-amide;

) 3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a}pyridine-6-

20 carboxylic acid (2-methoxy-ethyl)-amide;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-alpyridine-6-
carboxylic acid (2-thiophen-2-yl-ethyl)-amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y)~imidazo[1,2-a]pyridine-6-
carboxylic acid [3-(4-methyl-piperazin-1-y1)-propyl]-amide;

25 3-(2- Amino-pyrimidin-4-yl1}-2-(6-methyl-pyridin-2-yf)-imidazo[ 1,2-a]pyridine-6-
carboxylic acid amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-
carboxylic acid cyclopropylamide;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-ajpyridine-6-

30 carboxylic acid ethylamide;
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3-(2- Anmi no-pyrimdin-4-yl)-2-(6-methyl-pyridin-2-yl)-indazo[

1, 2-a] pyridine-7- carboxylic acid cycl opropyl am de;

3-(2- Am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[
1, 2-a}pyridine-7- 30 carboxylic acid ethyl ester; 1-22 g~1pR2~A:
20041021969 3-(2-Amin o-pyrinidin-4-yl)-2-(6-met hyI pyridin-2- yIE)HARnﬁﬂWazo [
1, 2-a]pyridine-7- car boxyl@ aci d et hyl am de; :

3- (2- Am no-
1,2-a]pyrid
3-(2- Ami no- pyri mdin-4-yl)-2-(6-nethyl -

p%gi}bg/bﬂ9d9 yl')-2-(6-nmethyl -pyridin-2- yl)-imdazo [
| - -

car oxyI ic acid hydroxyan de; 5

7- carboxylic acid nmethoxy-am de;
3- (2- Am no- pyrlmdln 4-yl)-2-(6-methyl -pyridin-2-yl)-imdazo[ |

2a]pyr|md|n7 . : [ TR Y _ L
3 (2-Azetidin-|I 9 -pyri ﬁ?rc}mld% %/P’&)?Z(ﬁ( B trkrlgi ql%;?r:l"lgiiurlllfdf-z?/[f)% ﬂ%y 8%111?8
1, 2- a] pyri di ne;carbbtylic acid hydroxyamide;

3- (2- Met hanesul f onyl - pyrim di n- 4-

1 pyridi ne- 7- Gat2pdsaire-pyaEndingt r2 éﬁsméihyl-syr( 0 Rey Brimidsapk! ohgipypging

m di n-4-yl) - 2-
aci d net hyl (Cg

ester;

i m dazo[ 1, 2-a] pyri di ne

- (2- Met hanesul
i mdazo[ 1, 2-a]
3, 3-Di net hyl -
)- imdazo[l,
3-(2- Met hanesulfon
a] pyri di ne- 6- carBoNmine-pariniding
= 2-pyr,
6- Di chl oro N { 4

d|n4y|

byawﬁmﬁhmesmr) S- et hyl - 2- (6- net hyl - pyri di n- 2-yl ) -

W ety a2 e e iR SR o a1

ycFrhﬂhddn 7-yl]- butyr am de;
d -gigihy bRy ylanlmldazo[l 2 a)pyridine-7-

-met hyl - pyri din-2- yI -|mdazo[l

15

pyrlmdln 4N/§r$1§ﬁ2(6 rrethl-pyrld -2-yl)-imdazo[ 1, 2-

’“ﬁ’;?&f”ﬁ %%ldm Q@%&La 02 ﬁrn?é@f%@ I da’zo[ 1,2-a]pyridin-3-yl]-

pyridin-2-yl)-imdazo[1, 2-a] pyri di ne-

RN baiBMhd by Zayde - mi dazo [ 1,2- a] pyri dine-6-carboxylic
3- (2 Dot impesuly @Pmﬂmﬂnﬂﬂm—ﬂym (G hiyjridin {5y I tinbisbo [1Y3-b biiidideys-) -

pyri m di n- 2-yl @a{2nahmifeHpytiim @ity h- 5(62315&@4 p;aifd;m@ylwnydﬂzopqyz-a}p@ﬁbma Ba- di hy

dr o-

15

20

25

30

carboxylic acid (2-amino-ethyl)-amide;
3-{2-Amino-pyrimidin-4-y{)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-
carboxylic acid {(2-dimethylamino-ethyl}-amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo{ 1,2-a]pyridine-7-
carbbxylic acid (2-hydroxy-ethyl)-amide;

3-(2- Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazof 1,2-a]pyridine-7-
carboxylic acid (2-oxo-2-pyridin-3-yl-ethyl)-amide,
3-(2-Amino-pyrimidin-4-yl}-2-(6-methyl-pyridin-2-yl}-imidazo( 1,2-a]pyridine-7-
carboxylic acid (2-thiophen-2-yl-ethyl)-amide;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-y1)-imidazof 1,2-a]pyridine-7-
carboxylic acid (piperidin-3-ylmethyl)-amide;
3-(2-Amino-pyrimidin-4-yi)-2-(6-methyl-pyridin-2-y1)-imidazo{1, 2—a]pyr1dme—7—
carboxylic acid 2,2-dimethylthydrazide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl}-imidazo[1,2-a]pyridine-7-
carboxylic acid amide;
3-(2-Amino-pyrimidin-4-y1}-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-
carbéxylic acid cyclopropylamide;

3-(2- Amino-pyrimidin-4-y[)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-

carboxylic acid ethyl ester;
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e
25 313-xanthen-9-yl)-terephthalam c -acid; 3
-[2-(2-Methyl -aziridin-1-yl)-pyrimdin-4-yl]-2-(6-nethyl-pyridin-2-yl)-imda
zo[ .1, 2- a]pyridine;
3-[2-(4- Met hyl - pi perazin-1-yl)-pyrimdin-4-yl]-2-(6-nmethyl-pyri diﬁrﬁﬁ‘-%hﬁ -
i mdazo[ 1, 2-a] pyridine; 30
3-{[3-(2- Am no-pyrimdi n-4-yk&a-2-(6-nethyl -pyridin-2-yl
i ne-6- carbonyl]-am no}-proffdnic acid nmethyl ester; 123F%6
2004/ 021989 3V 2004/021989
[3-(2-Am no-pyri mdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[
1, 2-a] pyridi ne-7- carbonyl]-am no}-propionic acid nethyl ester;
3-{4-[2-(6-Methyl -pyridin-2-yl)-imdazo|
1, 2-a] pyridin-3-yl]-pyrimdin-2-ylan no}- phenol;
-(2-{4- [2 ( 6- MBtRyAmmpo- pmmkcﬁnﬂﬁlk})l)-ﬂrfﬁdwbﬂapyﬁdaj bwi) -thdae[\ |22 Jpyridine-Fi n- 2-
| am no }-ethyl)- %o enes Ifo am.de;
- ( PLORRY
- [

gt M dazo[ 1, 2-a] pyrid
MAR 2007 WO

Pyr|d|n2>9 S EEvAY fhﬁaﬁ]lf;?ﬁrldln:%yl) pyrlmd|n2ylamne

il
p

yri di n- 3cpibbxyld: qoid hyndrdxy&rﬁ:—dyj am ne;
6- Met hyl -

yrim din- gy( r“g‘?ﬁ’}?ep ‘%1‘%‘?4?@{ %&ﬁ%%%hﬁﬁyr mizgf:l);)igidp;ﬁ[@,é’.zﬂpyridine-?—

pyri di n- 3+ onitrile;
6- Met hyl - BSX/IJP}JX ﬁcrécn%/ e—l nﬁcj%?gFl 2-a] pyridin-3

, 2
-[
yl
2
-

-yl yr| m di ne BJ-Ze@mbmanmxdn&éﬂd) ant-desthyl pyridin-2-yl)- 1rmdazo[1 2-a]pynm1d1n-7-

4 [6 ego 2- (6- {Tethé/_| -pyridin-2-yl)-imdazo[l, 2-a]pyridin-3-yl]-pyrimdin-2
y n
-

y
[

-c AI—I—O P e L P

6- Chor o- 2- ( 630t AehidRY 1 iylpPrigidthla-1y20@aRtdy %A RN 26 mitayb i, Ry [pyRudie- 2

I
agll 33@0 2- ( 8-{AevitthhngsylfonlylpyRinyidin-4-yi)elatfofnethgi-alpint 2Hy-idrigddof h@+a] mi di n-

4-16

421- éol\/g!t ﬁ)r/nl ' ( 8YHdpeyreashpvlie4es ¥ e8H - or phol i n- 4- yI - ot hyl ani no) - i ni daz

o[ 1,2- 4] pyr i dsr(ziivmﬂhhnéaﬁrfbﬁwijyrﬂm%am 4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
aJpyridine-6-carboxylic acid methyl ester;
3-(2-Methanesulfonyl-pyrimidin-4-yl)-7-methyl-2-(6-methyl-pyridin-2-yl)-

15 imidazo[1,2-a]pyridine;
3-(2-Methanesulfonyl-pyrimidin-4-yl)-8-methyl-2-(6-methyl-pyridin-2-yl)-
imidazo[1,2-a]pyridine;
3,3-Dimethyl-N-{2-(6-methyl-pyridin-2-yl)-3-(2-methylsulfanyi-pyrimidin-4-yl)-

) imidazo[1,2-alpyrimidin-7-yl}-butyramide;

20 3-(2-Methanesulfonyl-pyrimidin-4-yi)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-
a]pyridine-6-carbonitrile;
3-(2-Methylsulfanyl-pyrimidin-4-yl)-2-pyridin-2-yl-imidazo[1,2-a}pyridine;
3,6-Dichloro-N-(4-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-alpyridin-3-yl}-
pyrimidin-2-ylamino}-butyl)-2-(2,4,5,7-Tetrachloro-6-hydroxy-3-o0x0-9,9a-dihydro-

25 3H-xanthen-9-yl)-terephthalamic acid;
3-[2-(2-Methyl-aziridin-1-yl)-pyrimidin-4-yl]-2-(6-methyl-pyridin-2-yi)-imidazo[ 1,2-

~ aJpyridine;
3-[2-(4-Methyl-piperazin-1-yi)-pyrimidin-4-yi}-2-(6-methyl-pyridin-2-yl)-
imidazo[1,2-alpyridine;

30 3-{[3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yi)-imidazo[1,2-a]pyridine-6-

carbonyl}-amino}-propicnic acid methy! ester;
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4- 6- Met hyl
4- 6- Met hyl

1,2- a]pyridin-3-yl]-pyrimdin-2-ol;

4-[ 6- Met hyl -

2- (6- et hyl - pyr|d|n 2- yI) 8- (2-pyridin-4-yl-
|, 2- aj pyridin-3-yl]-pyrim s
4-[ 6- Met hyl -

-2-0l;

2-(6 et hyl - pyr 7

25

-2-(6-nmethyl -pyridin-2-yl)-8-(2-pyridin-2-yl
1,2- a]pyridin-3-yl]-pyrimdin-2-ol;
-2-(6-nmethyl -pyridin-2-yl)-8-(2-pyridin-3-yl

-et hyl am no) -i m dazo[ .,

-et hyl am no) -i m dazo|

et hyl am P\(W'Eizprmdazo[

1l n- 2- yI) 8- nor phol i n- 4-yl -%dazo[l 2- a]pyrldln

-3-yl]- 30 pYPRPEIRTE-01; 424 6 MAR 2001 WD 2004/ 021989
2-(6- rrethyl-pyrldln 2-yl)-8-norpholin-4-yl-imdazo[

4-
1,
4-
1
4-

i di

6- Met hyl -
-a] pyridin-3-yl]-

72 b homet nyi-{ B b i AT Gyt P AT
1,5 a] [2)y)r/: S|m nne"a{/ “@ﬂ MﬁWPfﬁm&ﬁc FﬁHhﬂéthﬁyerste?“ n-

:
[ 6- Met hyl
2
[

7- Am nonet h
n_

yrimdin-2-

pyri m di n-2-yl am ne;
-2-(6-nmethyl -pyridin-2-yl)-imdazo[

2-yl)-imdazo |

8- Benzyl oxy-2{4-62- @Meyhylwndm—ﬁ-ﬂ)—ym)iamﬁ,aaa}pfridlﬁ—i%ajzbwyrldudrr&-ylammo}—

4-[
-yl ] - pyrlmdln-é{ 0 01,
4-[ S- Benzyl oxy

2-

i n- yl agri

1
4-
2-
6

[

(

, 2- a]pyrldln 3
[ Sl- Met hyl -
ani ne; - o - e '
i oro-3. (2 risChRAE gLl Ardeyridinyrb owi iR R ai n-2-y1) -
m dazol 1 2- 2] a4 Ofior o PRIV A A0 MEPRIHARNS 1] BHERRKS- Ahthe, ‘)
m dazo[ |,
7-Di f uoro 6- hydr ox

15

20

25

30

pyrim

'methyl pyridin-2-yl)-imdazo[1l, 2-a]pyridin-3-yl]-pyrimd

Led B IRl (R Mty ez O

2- (ﬁammbﬂm—;ethyb)ybexﬂemsﬂlfyharmdm dazo[ 1, 2-a] pyri din-3-yl]-pyrimdin-

pyri

pyrim

2- a] pirfa-(i-MeByipyripynr2-yi a7 -triRiorbmeihybimidazell) 2-alpyddin-By1)2,
Yo oGyt xanthen- 9-y1) - N- (4-{4-[2- (6- met hyl - pyri di n-2-

4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamine;

- 4-[2-(6-Methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl}-pyrimidine-2-carbonitrile;

4-f2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a)pyridin-3-yl]-pyrimidine-2-carboxylic

acid amide;

4-[6-Bromo-2-(6-methyl-pyridin-2-yi}-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-

ylamine;

4-16-Chloro-2~(6-methyl-pyridin-2-y1)-imidazo[ 1,2-aJpyridin-3-yl]-pyrimidin-2-

ylamine,

4-[6-Fluoro-2~(6-methyl-pyridin-2-yl}-imidazo| 1,2-a]pyridin-3-yl}-pyrimidin-2- L)

ylamine,

4-{6-Methyl-2-(6-methyl-pyridin-2-yl)-8-(2-morpholin-4-yi-ethylamino)-imidazo{1,2-

a]pyridin-3-yi}-pyrimidin-2-ol;

4-[6-Methyl-2-(6-methyl-pyridin-2-y1)-8-(2-pyridin-2-yl-ethylamino)-imidazo[1,2-

a]pyridin-3-yl]-pyrimidin-2-ol;

4-[6-Methyl-2-(6-methyl-pyridin-2-y1)-8-(2-pyridin-3-yl-ethylamino)-imidazof1,2-

a]pyridin-3-y!]-pyrimidin-2-ol;

4-[6-Methyl-2-(6-methyl-pyridin-2-y1)-8-(2-pyridin-4-yl-ethylamino)-imidazo(1,2-

a]pyridin-3-yl]-pyrimidin-2-ok;

4-{6-Methyl-2-(6-methyl-pyridin-2-yl)-8-morpholin-4-yl-imidazo[ 1,2-a]pyridin-3-yi]-

pyrirnidin-2-~ol;

124



yl)-imidazo[ 1, 2-a] pyridin-3-yl]-pyrimdin-2-ylanino}-butyl)-isophthal an c

aci d;

6- Ami no- 9-[ 2- car boy-5-(4-{4-[2-(6-nmethyl -pyridin-2-yl)-imdazo[ 15%1 al pyridin
- 3- 32007
yl]-pyrimdin-2-yl am no}- butyl car banoyl ) - phenyl ] - xant hen- .3- yl i dene- ammoni um
6- Br ono- 2- ( 6- et h ridin-
o[ 1, 2- a] pyr |\Hpr?8g'” 12198

6- Fl uor o- 2- (6- net hyl - pyri di n-2-yl ) -3-(2-net hyl sul fanyl - pyri mdin-4-yl)-imda
zo [ |,2- a]pyridine; .

7- Am no- 4- net hyl - 3- [(4 {4-[2-(6-nmethyl -pyridin-2-yl)-imdazo]

1, 2-a] pyridin- BrfE/H-JU

pyrim din-2-yl a ME&Y[]'yzl'@amﬁhﬁbymdlﬁ'@tﬂ}ls}m@'ﬂbﬁbn-ﬁﬂldﬁn@mﬁhzﬁ—]Bmdlbfﬁ'El]-

id; 125 MAR 4/ 021989
g:/'m obutyl - {4- [%?(?%m \qgﬁéﬁ% A?"I din-2-yl)-imdazo[

1, 2-adpyri di n- 3-4yfd vt -lzlﬁl-rﬂetﬁ 1- 1c}m@ IN@midazo(1,2-a]pyridin-3-ylJ-pyrimidin-2-
Q/cl opentyl -{4- [2[(6 rreyg hyl - pyr? n%m daz[o Iy yLkpy
1, 2-a] pyri di n- 3-Wamingyri m di n- 2- yI} amne

&l 2 yPR i et VoS RTBEP P bl el P@-%%ﬂaz"&gﬁofb%? i P b |
1, 2-a] pyri di n- 32y{thmigyri m di n- 2-yl } - am ne;

D| met hyl - {4-[ 2- (6 rrethyl pél’l din-2-yl)-im dazo[
2-a] pyri di n- 34y Ar(§imethylpyridin-2ayh-iraidazo[ 1,2-alpyridin-3-yl]-pyrimidin-2-

yI ) - 3-(2- et hyl sul f anyl - pyri mi di n-4-yl)-inidaz

| pr opw - {4- [2 thyI pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-yl]-pyrimdi

yl }+4 am ney W@tr{lﬁyl-{4 [ 2- (6-met hyl -pyridin-2-yl)-imdazo[

1

SO
n- 2-
1, 2- a] pyri di n- 34yl Bendyioxydi-(6-2repiy}-pyadint® iy imidazo[1,2-a]pyridin-3-yi]-pyrimidin-2-
N-(2-{4-[2-(6-Methyl é%grdlﬁgl n(&Z yl) Y-|]:?7nﬂdazo { 2- aj p£/r| |]pr yI ]y:rljgﬂlm di n- 2-
yl am no }Wet hyl eliacet ani de; N-(4- { 4-[2-(6- I\/bthyl pyridin-2-yl)-imdazo [
1
2

N N D ot hyl - 4B BEIRT efBAR 2 Byt e e B v avimidipra-

O pyrimdin- 2 }yﬂa)mme‘t hane- 1, 2-di am ne;
4-[8-Bromo-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-y1]-
pyrimidin-2-ol;

15 4-[8-Methyl-2-(6-methyl-pyridin-2-yl)-imidazof1,2-a]pyridin-3-yl]-pyrimidin-2-
ylamine;
6-Chloro-3-(2-methanesutfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y!)-
imidazo[1,2-a]pyridine;

' ) 5—Dimethylamino-naﬁhthalene—1—su1f0nic acid (4-{4~[2—(6-methyl-pyridin—2-yl).—

20 imidazo[1,2-a]pyridin-3-ylj-pyrimidin-2-ylamino} -buty!)-amide;
6-(2,7-Difluoro-6-hydroxy-3-oxo-3H-xanthen-9-y1)}-N-(4- {4-[2-(6-methyl-pyridin-2-
yl)-imidazof 1,2-alpyridin-3-yl}-pyrimidin-2-ylamino }-butyl)-isophthalamic acid;
6-Amino-9-[2-carboxy-5-(4-{4-[2-(6-methyl-pyridin-2-yf)-imidazo[1,2-a]pyridin-3-
y1]-pyrimidin-2-ylamino}-butylcarbamoyl)-phenyl]-xanthen-3-ylidene-ammonium;

25 6-Bromo-2-(6-methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-
ajpyridine;
6-Fluoro-2-(6-methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-
a]pyridine;
7-Amino-4-methyl-3-[(4-{4-[2-(6-methyl-pyridin-2-yI)-imidazo[ 1,2-a]pyridin-3-yl]-

30 pyrimidin-2-ylamino }-butylcarbamoyl)-methyl}-2-oxo-2H-chromene-6-sulfonic acid,
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- (6- Met hyl
alpyrimd
- (6- Met hyl
alpyrimd
- (6- Met hyl -
pyrim din-
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-a) pyri di W
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3-
3-
3-
a
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(2- Met htthesul

YN

-pyridin-2-yl)-3-
in-7-yl]-3-pyridi
-pyridin-2-yl)-3-
in-7-yl]-nicotinam de; 25
pyri di n-2- yI)-3 (
7-yl]-propi ongss de;

-(2-Am no@p%rlmdln 4-yI)=2-(6-net hyl - pyri

’%?%’onyl ] - met hanesul f onam de;
m di n-4-yl)-2-(6-nmet hyl -pyridin-2-yl)-imdazo |

(2- et hyl sul fanyl - pyrimdin-4-yl)-imdazo [
i n-3-yl -propi onam de;
(2- et hyl sul fanyl - pyrim di n-4-yl)-imdazo]

di n- 2-yl )g?m dazo|
N-[3

] pyridine-7- 30 carbonyl]-nethanesul fonam de; 126 6 MAR 7067 Si WO

?l:?k{rﬂqgh;}_%{ﬁg g—,m%th%@gﬁeﬁwd’;e—yﬁ 1mufiazo[]22—a53ynjd§pl9 %]OL Ziflpyrim
ﬁ, hﬁgg 4-yl)-Z-(6-nethyl -pyri
]’-3 3 -di nethyl -butyramnide; 5

R C e

i}-afhink: yl ] - ni coti nam de;

din-2-yl)-imdazo |

7-yl
2- Ani no- @yciupediyd}-{él‘—[gvf(ﬁ—rﬂetbﬁ-wmy-{%giylmnﬂale[z h)pyridineByQroyrinslipe i mi
yl]-3-pyridin-3-yi-propi onam de;
2- Ami no- pYA-ARHDf - 4-y1) - 2- (6- net hyl - pyri

din-2-yl)-imdazo]
CPazoEl }p_ylrirdr}nag?r(lj][-pyrimidina-

B A e s !

%ﬁﬂhﬁ@ﬁﬂw PYdrhiedi n- 4-y1 ) - 2- (6- met hyl - pyri di n-2-yl) - i i dazo|
|

3 di met hyl - but

31

yram de;

(2- Met hanélmieﬂqmy{lﬁl-[ﬁy(ﬁrmtdyhpmdm)%ﬁl){lm{dmo[iyl-a]mn'uddl—ih-ﬂ}-yj'rjmldmdayh}){ 1,
7-yl]1-3-pyridin-3 -yl -propi onamde; N [3

%‘?,_ pyrim din-4- yI) 2- (6-met hyl -pyridin-2-yl)-imdazo[ 1, 2-

15

a] pyrim di n- 7- idsrBh AUl PAELAethyl-pyridin-2-yl)-imidazo[ 1,2-alpyridin-3-yl]-pyrimidin-2-y1} -

15

20

25

30

amine,

Methyl-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-y1 }~

amine;

N-(2-{4-[2-(6-Methyl-pyridin-2-yl}-imidazo[1,2~-a]pyridin-3-yl]-pyrimidin-2-

ylamino}-ethyl)-acetamide;

N-{4-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-

ylamino}-butyl)-acetamide;

N,N-Dimethyl-N'-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-ajpyridin-3-y1]-

pyrimidin-2-y!}-ethane-1,2-diamine;

N-[2-(6-Methyl-pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-y1)-imidazo[1,2-

a]pyrimidin-7-yl]-3-pyridin-3-yl-propionamide;
N-{2-(6-Methyl-pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo{1,2-

a]pyrimidin-7-yi}-nicotinamide;

N-[2-(6-Methyl-pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-

a]pyrimidin-7-yl]-propionamide;,

N-[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-

carbonyl}-methanesulfonamide;

N-[3-(2-Amino-pyrimidin-4-yl}-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-alpyridine-7-

carbonyl]-methanesulfonamide;
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N[ 3- (2-.Met banesul fonyl - pyri m di n-4-yl)-2-(6-nethyl -pyridin-2-yl)-imdazo[l,
2- 20 a)pyrimdin-7-yl]-propionamde; N[3 .

- (Z- Ami no- pyrim di n-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[ 1, 2-a] pyrinidin-
7-yl]-propi onam de;

N-{4-[2-(6-Methyl-pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-yi]-pyrirfi Bhi@lyl}-
acetam de; 25

N -{4-[2-(6-Methyl -pyridin- %I )-imdazo[1, 2-a] pyridin- %n pyrimdin-2-yl)
- butane-|, 4-W0and21988 -{4-[2-(6-Methyl-pyridin-2-yl)-imdazo]
1,2-a]pyridin-3-yl]-pyrimdin-2-yl)- propane- |, 3-di am ne;
N-(4-{4-[2-(6-Methyl-pyridin-2-yl)-imdazo[1l, 2-a] pyridin-3-yl]-pyrimdin-2-
30 ylam no) -butyl)-(BODIPY FL) amide; 127 5 MAR 2007 WD 2004/021989 N-(4-{
4-12-(6-Methyl -pyridin-2-yl)-imdazo[ 1,2-a]pyridin-3-yl]-pyrimdin-2-

yl ami no} - but yl )Ne[BeéQaAnﬁmtpgﬁ)lmad}hdeyl)-aF(prhanhuy&pguﬂincﬁlyl)yimﬁ@mpl,aiaﬂ;grrﬁﬂildhs or

N- oxi des t her eof 31. The caonp Ljnd of .claim1l, selected from

( 2- Met hoxy- et hijYJk%('{!‘zm(thQW}PﬁW p“)‘FF‘iaH}‘ﬁiie 2-yl)-imdazo[ | ,
(1256 et M- G bt a5 @hnethypyridin DAy IR o

m no}- ( i prop.gfll]):;gadlb@myq;ba irénident - butyl ester;

3Imdazo|-|-| ro 4- 6- met hy ridin-2-yl)-imdazo[1, 2-a ridin
53 yl]- p§ri mé r{D pzané-gyﬁg lin-4-yl)- 2Y(6-mgthyl-pyndeZ—)yl)—lmxdazo[1[ 2-a]pyrgxr?1>ém—

(4- Am no- benzyl% fgjpér&%'%ﬁ Pydpé&%ﬁgié n-2-yl)-imdazo |

12a]pyr|d|n3 am ne; (5-

{4-[2- (6- Met hy| Np@gr{2dAmigb-piimidin-dadppi(6dnethpl-pydiin-Byhlinidueo| N2-dipyrdnidiram n
o }- entyl)-carbamc acid tert-butyl ester;
[ 3-( 2- Aano pyr T RSSAs. 2- (6- met hyl - pyri di n-2-yl ) -i ni dazo[

(33 am no-pyrh e Iy 0 S R ReA Yot Ay o
7-yl]- 10 7-yl}-nicotinamide;
N-[3-(2-Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyrimidin-7-yl}-2-(3-methoxy-phenyl)-acetamide;
N-[3-(2-Methanesulfony!-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a)]pyrimidin-7-yl]-3,3-dimethyl-butyramide; |

15 N-[3-(2-Methanesulfonyl-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-

| alpyrimidin-7-yl]-3-pyridin-3-yl-propionamide;
N-{3-(2-Methanesulfonyl-pyrimidin-4-yl1}-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyrimidin-7-yl}-nicotinamide;

) N-[3-(2-Methanesulfonyl-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-

20 a)pyrimidin-7-yl]-propionamide;
N-[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl}-imidazo[1,2-a]pyrimidin-
7-yl]-propionamide;
N-{4-[2-(6-Methyl-pyridin-2-yl}-imidazof1,2-alpyridin-3-yi}-pyrimidin-2-y1 }-
acetamide;

25 N1-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo| 1,2-a]pyridin-3-yl]-pyrimidin-2-y1}-
butane-1,4-diamine;
N1-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-y1}~
propane-1,3-diamine;

N-(4-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo{ 1,2-a]pyridin-3-yl}-pyrimidin-2-

30 ylamino}-butyl)-(BODIPY FL) amide; |
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net hanol ; 20

[ 3-(2- Am no- pyri m di n-4-yl)-6-net hyl - 2- (6-net hyl - pyridi n-2-yl)-im dazo[ 1, 2-

al pyridin-8-yl]-(2-pyridin-2-yl-ethyl)-anm ne;

[ 3- (4- Met hyl - pi

,2- alpyridin-3-yl]-pyrimdin

[3 (4- Met hyl - pi

perazin-1-yl)- propyl] (4-[2-(6-nethyl -pyridin- 2 yI)-|mdazo[1

As 2-yl )-anine; s MAR 2007
ﬁropyl] (4-[2-(6-nmethyl-p =i n- 2- yI)-|mdazo[1

peridin-1-yl

, 2 25 a] pyri d260sihlogpyri m din-2-yl}-am ne;
-pyridin-2-yl)-imdazo[l, 2-a] pyridin-3-yl]-pyrimdin-2-yl)
-(2H pyrazol -3-yl)-am ne; {4-[2-(6-Methyl-pyridin-2-yl)-imdazo[

1,2-a]lpyridin-3 -yl]-pyrimdin-2-yl }-(2- norpholin-4-yl-ethyl)-am ne;

(4-[ 2- (6- Met hyl

{4-]2- (6- Met hyl -

pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]- pyrim'din 2-y1l)-(2

- pyridin-2-yl ﬁt(ay@[ﬂaw-nmhﬂ%n@1%?1)219%&0[1 25@%@1@@%‘1}19% f#¥n2-

(4-12-(6- Met hyl

pyridin-2-yl)-imdazo pyri m din-2-

}-(2- pyridin- wlyﬂmm}Hwtyl)e(ifpm@ Red-X) amide,

(4-[2-(6-Met hyl
- pyridin-4-yl
{4-[2-(6-Met hyl -

%tfﬁh?l dac}}h lﬁé %ccepta% hits & R ek Heagk v! 1 -pyrim din-2-yl}-(2

pyridin-2-yl)-imdazo[1, 2-a]pyridin-3-yl]-pyrimdin-2-yl}-(3

- nor phol i n-4-yl -propyl)-am ne;

{4-[2- (6-9et hyIBbyTh&jtomﬁolym)ofqhdimalz@@l&qtgd&ppyri din-3-yl]-pyrimdin-2-yl}-(3

- piperidin-1-y
{4-]2-(6- Mt hyl

2- (6- Met hyl - pyri-di n- 2-yl -3-pyr| m din-4-yl-imdazo[ 1, 2- aapyrl m di n-7-yl am ne
. 3-(2-am no- @F{H%(@Wﬂl}pﬂdl&zfy& imitdazoft, Qcﬁ]mzilm3)5‘1

1, 2-a] pyridi ne-6
3-(2- Am no- pyri

30

yl

e B i st peridingodaemidar Poalgidindriii- o1
10 [1, 3, 4] t hi adiaapidirk 2%/} AMIRE;

-pydardip-2-ylamino}-
PR B?C’ﬁ‘- c4t 19§9‘?é9ﬁ=é’PF¥§/F§tB"yri di n-2-yl)-i i dazo[ 1, 2- aj pyri di ne-

6- 15 cagpoxyl i G-B&idezd]l - Epiopyh)-@LtRyk)manydsiridin-2-yI)-imidazo[ 1,2-a]pyridin-3-y1]-

15

20

25

30

pyrimidin-2-yl}-amine;
(4-Amino-benzyl)-{4-[2-(6-methyl-pyridin-2-y)-imidazo[ 1,2-a]pyridin-3-yl1}-

pyrimidin-2-yl}-amine;

(5-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yi}-pyrimidin-2-ylamino } -

pentyl)-carbamic acid tert-butyl ester;

[3-(2-Amino-pyrimidin-4-y!)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a}pyridin-6-y1]-

methanol;

[3-(2-amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a}pyridin-7-y1]-

methanol;
[3-(2-Amino-pyrimidin-4-y1)-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazo(1,2-
a]pyridin-8-y1]-(2-pyridin-2-yl-ethyl)-amine;
[3-(4-Methyl-piperazin-1-y)-propyl]-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a)pyridin-3-yij-pyrimidin-2-yl}-amine;

[3-(4-Methyl-piperidin-1-yl)-propyl]- {4-[2-(6-methyl-pyridin-2-yI)-imidazo[1,2-
a]pyridin-3~yl])-pyrimidin-2-yl}-amine;
{4-[2-(6-Methyl-pyridin-2-yl}-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-yi}-(2H-
pyrazol-3-yl)-amine;
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a}pyridin-3-yl}-pyrimidin-2-y1}-(2-
morpholin-4-yl-ethyl)-amine,

{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-y1)-pyrimidin-2-y] }-(2-
pyridin-2-yl-ethy!)-amine;,
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- R —
3-(2-am no-pyri mdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[
1, 2-aj pyridine-6- carboxylic acid am de;
3-(2- Am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridi ne-
6- carboxylic acid cycl opropyl am de; 20 b MAR ? %/
3-(2- Am no-pyri m din-4-yl)-2-(6-nmethyl -pyridin-2-yl)-imdazo[1, 2- a] pyri di ne-
6- carboxylic acid ethylam gg i
3-(2- Ami no- pyri m din-4-yl) -5 6- met hyl - pyridin-2-yl)-i n;%azo[l , 2-a]
pyridi ne- 6- W4 H#PrI982 aci d hydr oxyani de;
3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo [
1, 2-a] pyridine-6- 25 carboxylic acid nethoxy-am de;
3-(2-Am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo |
1,2-a] pyridine-7- carboxylic acid (2-thiophen-2-yl-ethyl)-am de;
3- (2- am no- pyr |{m[dt(ﬁ-Me&@Lp?ndﬁ-mﬁthyﬂdﬂMﬂ;Zala]pyﬂdml-f)-yl]npydﬂmdlr[ -2-y1}-(2~
1, 2-a] pyridi ne-7-, cari) |c acid am de; 30
3- (2- Am no- perIfﬁl ‘Zt"? r{l’Gﬂmathy pyridin-2-yl)-imdazo[ 1, 2-a] pyridine-7

3. (2- Am ho- pyr KA W@?%‘?@'ﬁnﬂ? ol A3 R E i e

7- carboxylic @ﬁxdxneﬁt—lwbﬂm hine;
3-(2- Ami no-pyrim di n-4 é&y }WigG rrethyl yr|d|n2y:2-|mdazo[12a{3pyr|d|ne-
7- carbo¥yl i c 4éila-(evInyl pundige-yly-imidazo[1,2-a]pyridin-3-yl)-pyrimidin-2-yl}-

?7(2y?;nmngepyr H&Sﬁ&h 4391-)pr§p3ﬁ)-arﬂﬁghyl pyridin-2-yl)-imdazo[1, 2-a] pyrimdin

Sr I( 3. /r?zetl di n- 14y[b-(BsMethiyHpyridingg-yB-An{dazofe 2Ry loyrigint 2y -Rrivkilin- Zyagd( 1, 2- a] p
gzg[zl(?lvg} B};;lr?@frlﬁiruiﬁlfr_%w #YHe di n-4-y1] - 2- (6— riet -hyl - p{y-ri—dﬂi n-_2-y| )-inid
3-{[3-(2- Ami no- p}?ﬁ%l\ggthyl p@“‘}‘“zz %%um F?RI @P?’rddm Y§J|Wfﬁmr%1di§‘a223}}1, 2-a] pyrid
i ne-7- cqar bony[]3amjmhml}azm-agrlamme acid nethyl ester;

o By 2 el b 2ol o L S L m o -2

3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y)-imidazo{1,2-a]pyridine-6-

-
=g

carbonitrile;
3-(2-Amino-pyrimidin-4-y})-2~(6-methyl-pyridin-2-yh)-imidazo[ 1,2-a]pyridine-6-

15 carboxylic acid (2-methoxy-ethyl)-amide;
3-(2-amino-pyrimidin-4-y1)-2-(6-methy!-pyridin-2-yl}-imidazo[ 1,2-a}pyridine-6-
carboxylic acid amide;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-

) carboxylic acid cyclopropylamide;

20 3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazof1,2-a]pyridine-6-
carboxylic acid ethylamide;
3-(2-Amino-pyrimidin-4-y})-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-6-
carboxylic acid hydroxyamide,
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-

25 carboxylic acid methoxy-amide;
3-(2-Amino-pyrimidin-4-y})-2-(6-methyl-pyridin-2-y1)-imidazo[1,2-a}pyridine-7-
carboxylic acid (2-thiophen-2-yl-ethyl)-amide;
3~(2-amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-
carboxylic acid amide;

a0 3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-

carboxylic acid cyclopropylamide;
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4-12-(6-Chl oro-pyridin-2-yl)-i m'dazB[l, 2-a] pyridin-3-yl]-pyrimdin-2-ylam ne
;15
4-12-(6-nmet hyl -pyridin-2-y])-imdazo[ 1, 2-a] pyridin-3--yl]-pyrimdin-2-ylamn

e;

4-12-(6-nethyl -pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-pyrim digngt2sgpr bon
itrile; 4-[6-Bromp-2-(6-nmeLhyl -pyridin-2-yl)-imdazo[ _..

1, 2-a] pyri din-3-y1]-pyrim 2- yl am ne;

4- [ 6- Chl or o-wO(Wesmetidngl - pyr i di n- 2- yl')-im dazo[ 1, 2-a] pyri d| n-3-yl]-pyrimdin-
2- 20 yl am ne;

4-[ 6- Fl uoro-2-(6-nethyl -pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-yl]-pyrimdin-
2- yl anmi ne; 4[6-nmethyl-2-(6-nmethyl-pyridin-2-yl)-imdazo[
1,2-a]pyridin-3-yl]-pyrimdin-2- ylamne; 25

411 [27a?[)nyrn|0(r:lr:9$1|% 1&11'& E?ltmg#mﬂygl’)—%r@%eﬂ{l{rl)-pfnmlg-azéﬁﬁ-lmxdazo[1 2-a]pyridine-7-

4-[ 7- Met hyl - ndﬂy(hdreyﬁ gdmﬁeZ yl)-imdazo[ 1, 2-a] pyridin-3-yl]-pyrimdin-
2- ylam ne; 4-[S-Methyl -2- n'ethl-pyr|d|n2yl -im dazol[ |

, 2-a] pyri di n- @@ﬂ A]%:q@w—pmlwﬁnﬂi yl}@ ~(Prapinepyiaio- lﬂmicleg@h@msz@émbﬁgsg
6-(2,7-D fl uorQ-

- 0X0- 3H xant hecﬁ Q/’?{Lja(i‘@%%%f%y['azm](dg et hyl- pyridin-2-

) - d 1 I 3
S S s e e«
1, 2-a] pyr| di n-}@ﬁfyllﬂ}‘!,-

pyrim din-2- yl3a&;| RO tly}l-p%vrrﬁrﬁﬁpnﬂ)yl)@w] }Qelhy% pynamz-lz_" y(fﬂn%geazc?[l g-as_lp%r?&

acid; 5
Cycl obut y! - { 44 2-(Pvmety kit 4l ppdinidin ki1 PagslnketByRppidind-iH Smidabopyzd m d |

in-2- yl}-am ne;
Cycl opentyl - {Aﬁ]l]!}zld(“@}‘-‘snet hyl - pyri di n- 2- yI)-| m dazo[ 1, 2-a] pyridin-3-yl]-pyrim

G 2 ) B G R R 5 BRI SRS ) Rl 7
{4- [ 2- (6- met hydartioyigi)dinting} $f6m¢mdﬁa%etﬁyl%s&}pyrl din-3-yl]- pyrimdin-2-yl }
-am ne; 4-(2-{4-[2-(6-Methyl-pyridin-2-yl}-imidazo[1,2-a}pyridin-3-ylj-pyrimidin-2-
ylamino}-ethyl)-benzenesulfonamide;
4-[2-(6-Chloro-pyridin-2-yl)-imidazo[ },2-ajpyridin-3-yl}-pyrimidin-2-ylamine;

15 4—[2—(6—methy]-pyridin-Z—yl)—imidaio[1,2—a]pyridin—3-—yl]-pyrimidin—Z—ylanﬁne;
4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl}-pyrimidine-2-carbonitrile;
4-[6-Bromo-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-y1]-pyrimidin-2-
ylamine;

4-[6-Chloro-2-(6-methyl-pyridin-2-yi)-imidazo[1,2-a}pyridin-3-yl]-pyrimidin-2- (

\'-—-'(

20 ylamine;
4-[6-Fluoro-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl}-pyrimidin-2-
ylamine;
4-[6-methyl-2-(6-methyl-pyridin-2-yl}-imidazof I 2-a]pyridin-3-yl]-pyrimidia-2-
ylamine;

25 4.[7-aminomethyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a}pyridin-3-yl]-pyrimidin-
2-ylamine;
4-[7-Methyl-2-(6-methyl-pyridin-2-yl}-imidazo[1,2-a]pyridin-3-yl}-pyrimidin-2-
ylamine;
4-[8-Methyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a)pyridin-3-yt]-pyrimidin-2-

30 ylamine;
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D net hyl -{4-[2-(6-nethyl -pyridin-2-yl)-imdazo[
1,2-a]lpyridin-3-yl]-pyrimdin-2-yl }- amne; 15

| sopropyl -{4-[2-(6-nethyl -pyridin-2-yl)-imdazo{1, 2-a] pyridin-3-yl]-pyrimn di
n-2-yl) - amne;

Met hyl -{4-[2-(6-nethyl -pyridin-2-yl)-imnmdazo[ 1, 2-a] pyridin-3-yl] -k #8di n- 2
-yl }- am ne;

N-(2-{4-[2-(6-Met hyl - pyr|d|%2 yl)-imdazo[1, 2- a]pyrld%:% yI] pyri m din-2-
20 yl am no} -wohydsyo2aaset ami de; N-(4- { 4-[2-(6-Methyl-pyridin-2-yi)-imédazo|
1,2-alpyridin-3-yl]-pyrimdin-2- ylam no }-butyl)-acetam de;

N-[3-(2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo |
1,2-a]pyrimdin-7- yl]-2-(3 -nethoxy-phenyl)-acetam de; 25

N-[ 3- (2- Ani no- pyrim di n-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[1, 2-a] pyriim

idin- 7-yl]-3,8¢ Zj’?—ﬁgﬁé{}o 5"!’1&? ?ﬁ@to—?»ﬁy*anthen.—%yﬂ:l‘%:%—{)4_—¥2 ngé meth[yhpig ] -2~

3-(2-am no-pyrim *(6-net - pyri daz pyrim

7- yl]-3- p)-inidazdd y2- a]pynﬁmwmp;enmﬂhfxylammo}-butyl) xsophthalamnc acid;
am no- pyrlmdln 4-y pyridin-2-yl)-imd

al pyrim di homingg- M‘ ﬁéd?%rm% (6-mpthy)-nypkiD ovﬂ)-lrmaz@m alpygdig-3-yil-
(2-am no plgﬁx%{_: nl—%—@da‘}nﬁﬁb}-'b%ﬂlﬁ%:Hﬁﬁwj-xr%)’lfiﬂby%-Qﬁ)c}&éﬂxg'?ez@%ulfomc acid;

3-
-a] pyrim di ni cot
3-(2-am no (mdldbmtylk -2~ (8- nethy(-Gyridink3yhdynidalioft,2-afpyridim dpl-plyrimidin-2-

alpyrimdin-7-,yl]- prop| onam de; 5
4-[ 2- ( 6- rretﬂ%[lam si di n-2-yl)-imdazo[1,2-a]pyridin-3-yl]-pyrimdin-2-yl}-

acet am de; § ] N o
(a- - (6 wet o lpert oy ety Gy By midenaf gy S pimidiedr
but ane-1 , 4- di aih}-amine;

4-{4-[2-(6-Me h | - 2-yl
i o). 2 e FsTessb i e et Pt yodmasdror L SLalpsridin’s Y pymidin s ' ®
[ 3- (2- Agyno- p)ﬂ}_%ﬂ{er’n 4-yl)-6-nethyl - 2- (6- net hyI pyridin-2-yl)-imdazo[ 1, 2-

|

- [
in-
2-
2
[
2
[
2-
{

Cyclopropyl-methyl-{4-[2-(6-methyl-pyridin-2-y1)-imidazo[ 1,2-a]pyridin-3-yl}-
pyrimidin-2~y1}-amine; |
Dimethy!-{4-[2-(6-methyl-pyridin-2-yl}-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-yl } -
amine; |

15 Isopropyi-{4-[2-(6-methyl-pyridin-2-yl}-imidazo[1 ,2—a]pyfidin—3~yl]-pyrimidin—2-yl }-
amine,

Methyl-{4-[2-(6-methyl-pyridin-2-y1}-imidazo[1,2-a]pyridin-3-yi}-pyrimidin-2-yi}-

amine;
) N-(2-{4-{2-(6-Methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl}-pyrimidin-2-
20 ylamino}-ethyl)-acetamide; ‘

N-(4-{4-[2-(6-Methyi-pyridin-2-y1)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-

ylamino } -butyl)-acetamide;
N-[3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-aJpyrimidin-7-
yl1-2-(3 -methoxy-phenyl)-aéetamide;

25 N-[3-(2-Amino-pyrimidin-4-yl})-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyrimidin-
7-y1]-3,3-dimethyl-butyramide;
N-[3-(2-amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyrimidin-7-
y1]-3-pyridin-3-yl-propionamide;
N-[3-(2-aminc-pyrimidin-4-yi)-2-(6-methyl-pyridin-2-yl}-imidazo[1,2-a]pyrimidin-7-

30 yl]-acetamide;
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a] pyridin-8-ylj-(2-norpholin-4-yl-ethyl)-am ne;

[ 3-(2- Am no- pyri m di n-4-yl)-6-net hyl - 2- (6-net hyl - pyridi n-2-yl)-im dazo[ 1, 2-
al pyridin-8-yl]-(2-pyridin-3-yl-ethyl)-amne; 15

(3-(2- Ami no-pyrimdin-4-yl)-6-nethyl-2-(6-nmethyl-pyridin-2-y1) §itRdagol 1, 2-
a] pyridin-8-yl]-(2-pyridin-4-yl-ethyl)-amne; [3

-(2- Am no-pyrimdin-4-yl)- thyl - 2-(6-nethyl - pyri di ngyl)-lmdazo[ I, 2-

a] pyri din- 8‘¥ ] éﬁ g218gPhol i n-4-yl - propyl ) - am ne;

[ 4-(2- Pyrldln I'mdazo[1, 2-a]pyridin-3-yl)-pyrimdin-2-yl]-pyridin-3-ylm
ethyl- 20 am ne; {4-[2-(6-Methyl-pyridin-2-yl)-imdazo[
1,2-a]lpyridin-3-ylj-pyrimdin-2-yl}-((R)-1- phenyl-ethyl)-am ne;
{4-[2-(6-Methyl - yrldln 2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-pyrimdin-2-yl}-((
S)-1- phenyl Aol -
{4- 2- (6- net hy?ﬂ? By ﬁ?‘dm“ Ay EiG-metylpyridin-2-vh-imidazo(l 2algyrimidin Ty |
H tetrazol -5- l)m@dﬁnﬁtmde

{7,7- Dlrrethyl- - 5 (4 {4-] -met hyl - pyri di n-2-y1) - |mdazo[[1 2-a] pyri di n-3-
yl1- pyrinidinNg -gynmldm 4—y13/2 -(6-methyl-pyridin-2-yl)-imid 1,2-alpyrimidin-7-

- butyl car barroylﬁr{{l)_ent%aé_‘]ﬁ-dé- 0x0-4-trifluoronethyl-7, 8-dihydro-
2H 1- oxa- 8- azaY¥ yl ) - met hanesul f oni ¢ aci d 30

2- (6- Met pyl - 4.5 . 1, 2-
011D Al i

2- (6- Met hyl - pyn¢Qﬂ$de2,-yl) 3-(2-piperidin-1-yl-pyrimdin-4-yl)-imdazo[ 1, 2-
di

2 (6 Vot hyl - pyNial Ha G Mettykprigi 2o rideely - lgpridip dr vy midioralzof 1 2.

a] pyridine; S butane-1,4- dzamme _ (]

2-(6-Met hyl -pyridin ) pyrim din-4- -|mda20512a]p yri di ne; -

3- ( 2- Ami no- pyr (M@[Zr(ﬁr}/\w ylzps(rgilﬁe'&-ml;)ﬂm pldidnalpysidin-3-wilaazisfidin-2-ylamino}-

1, 2- d

3- (Za!b\p Io ngrgﬂtlyﬁ‘car H%F 121‘((3% br%let?’]hes b pyridin-2-yl)-imdazo[ 1, 2-a] pyri di ne-

6- carboxylic PE—(ZiAmmo—pyrmndm-él -y1}-6-methyl-2-(6-methyl-pyridin-2-y1)- 1m1dazo[1 2-
alpyridin-8-yl]-(2-morpholin-4-yl-ethyl}-amine;
[3-(2-Amino-pyrimidin-4-y}-6-methyl-2~(6-methyl-pyridin-2-yl)-imidazo[1,2-
a}pyridin-8-y1]-(2-pyridin-3-yl-ethyt)-amine;

15 [3-(2-Amino-pyrimidin-4-y1)-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazof{1,2-
a]pyridin-8-y1]-(2-pyridin-4-yl-ethyl)-amine;
[3-(2-Amino-pyrimidin-4-yl)-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-
a}pyridin-8-y1]-(3-morpholin-4-yl-propyl)-amine;

[4-(2-Pyridin-2-yl-imidazo{ 1,2-a]pyridin-3-yi)-pyrimidin-2-yl]-pyridin-3-ylmethy!- { )

20 amine, h

- {4-[2-(6-Methyl-pyridin-2-yl)-imidazof1,2-ajpyridin-3-yl]-pyrimidin-2-yl }-((R)-1-
phenyl-ethyl)-amine;
{4-[2-(6-Methyl-pyridin-2-yl}-imidazo[1,2-ajpyridin-3-yl]-pyrimidin-2-y!}-((8)-1-
phenyl-ethyl)-amine;

25 {4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-aJpyridin-3-yl}-pyrimidin-2-y1}-(1H-
tetrazol-5-yl)-amine;
{7,7-Dimethyl-8-[5-(4-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yi}-
pyrimidin-2-ylamino §} -butylcarbamoyl}-pentyl]-2-oxo-4-trifluoromethyl-7,8-dihydro-
2H-1-oxa-8-aza-anthracen-5-yl}-methanesulfonic acid,

30 2-(6-Methyl-pyridin-2-yl)-3-(2-morpholin-4-yl-pyrimidin-4-yl)-imidazo[1,2-
alpyridine;
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10
3-(2- Ami no-pyrindin-4-yl)-2-(6-nethyl-pyridin-2-yl)-inidazo[1, 2-a]pyridine-
6- carboxylic acid ([1,4]dioxan-2-ylnethyl)-am de;
3-(2- Ami no- pyri m din-4-yl)-2-(6-nethyl - pyridin-2-y|)-inidazo[1,2-§hﬂ&ridine-
6- carboxylic acid ([1,4]di oxan-2-yl nethyl)-amn de; 2001
3-(2- Ami no-pyrimdin-4-yl)-2-£6-nethyl-pyridin-2-yl)-imdazo |
1, 2-a] pyridine-6 15 carboxyl acid (2-dinethylanino-et@gg-anide
3- (2- Am no- py swarbsbigpadbsy! ) - 2- (6-net hyl -pyridin-2-yl)-im dazo]
, 2-a] pyridine-6- carboxylic acid (2-thiophen-2-yl-ethyl)-am de;
2- Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo [ 1,
] pyridine-6- ) carboxylic acid methyl ester; 20
2- Ami no- pyri m din-4-yl)-2-(6-nethyl -pyridin-2-yl)-imdazo[l, 2-a] pyridi ne-

1
3-(
2-a
3-(
7- carboxylic a yl et
3-(2- Am no- pyri gi(g'l\g&ﬁylyd)ﬁmgn%éy Iﬁéﬂ d%yﬁ‘%ﬁ‘%dﬂwﬁif“iﬂls‘”& ng%flazo[l
1, 2-a] pyri di ne- ZIpyﬁ@gn@oxyl ic acid (2-dinmethyl am no-ethyl)-an de;
3-(2- Am no-pyrim din-4-yl)-2-(6-nethyl -pyridin-2-yl)-imdazo[
1, 2- a] pyri di ne- 2-(e3Mehylpxidin-¢- B 2(myrioyiditokyl-pytimidin-dnyltémidazof1,2-
3-(2- Am no- pyri rI-Epdl n-4-y1)-2-(6-nethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridi ne-
7- carboxylic ab éf”%’? 0X0- 2- pyri di n-3-yi-et hyl)-an de;
3-(2- Ami ng-pyri g @Metﬂyl%y)rrd?n—@?l%tﬂjbdml@ihu 91-%1837)661 2Ldfpadiabl, 2-a] pyri di
7- carboxylic acid (piperidin- hyl ) - am de;
3- (2- Ani no- pyri &q(wnnmoyiy)mad(rmWWMIWMQ@W-:mmzhPﬂﬁlﬁyra:llm%r| di
7- carboxylic ﬁlﬁd et hyl ester; 433 6 MAR 2007 10 WD 2004/ 021989
3-(2-Methyl sul f S}’i Syrim din- 4- yl)-2-pyridin-2-yl-imdazo[ 1,2-a]pyridine;
3-[2- (4- Wet hyl - picpeymigbpytimibine £y O P Elnfet i pitidid: iﬁr)nﬁﬁ@aﬂofpzrd]ﬁyﬂm@e $l) -
i m dazo[1, 2-a] pyridi ne;
[ 3- (2- Ani no- garbeyligiapids- y1 ) - 2- (6- rrethyl yr|d| n-2-yl)-inidazo[ 1, 2-a] pyrid
[

3-(
o oY Aok RGP P B T M SO et 2 e o

carboxylic acid (f1,4]dioxan-2-ylmethyl)-amide;

>

e-

=]

e-

3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-y1)-imidazo[1,2-a]pyridine-6-
carboxylic acid ([1,4)dioxan-2-ylmethyl)-amide;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-~imidazo[1,2-a}pyridine-6-

15 carboxylic acid (2-dimethylamino-ethyl)-amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y1)-imidazo[1,2-alpyridine-6-
carboxylic acid (2-thiophen-2-yl-ethyl)-amide;
3-{2-Amino-pyrimidin-4-y[}-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-6-

) carbbxylic acid methyl ester;

20 3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-
carboxylic acid ([1,4]dioxan-2-ylmethyl}-amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-
carboxylic acid (2~-dimethylamino-ethyl)-amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-a]pyridine-7-

25 carboxylic acid (2-hydroxy-ethyl)-amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y!}-imidazof1,2-alpyridine-7-
carboxylic acid (2-oxo-2-pyridin-3-yl-ethyl)-amide;
3-(2-Amino-pyrimidin-4-y1)-2~(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-
carboxylic acid (piperidin-3-ylmethyl)-amide;

30 3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl}-imidazo[1,2-ajpyridine-7-

carboxylic acid ethyl ester;
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4-12-(6-Methyl -pyridin-2-yl)-7-trifluoronethyl-imdazo[ |,2-a]pyridin-3-yl]-
pyrimdin-2-y]am ne; 4-[2-(6-Methyl-pyridin-2-yl)-imdazo|

1, 2-a] pyridin-3-yl]-pyrimdine-2-carboxylic 10 acid am de;

4-[6- Met hyl - 2- (6- net hyl - pyri di n-2-yl)-8-(2-norpholin-4-yl- ethylbamdﬁ?[?-lmdaz
o[ 1,2- a]pyridin-3-yl]-pyrimdin-2-0[; == 07
4-[ 6- Met hyl - 2- (6- net hyl - pyn%n 2-yl)-8-norpholin-4-yl-
-3-yl]- pyri sv@hesdzidsan ne;

4-[ 8- Benzyl oxy- 2- (6- met hyl - pyrl d| n-2-yl)-imdazo[l, 2-a]pyridin-3-yl]-pyrimd
in-2- ol; 4-[8-Benzyl oxy-2-(6-nethyl-pyridin-2-yl)-imdazo[
2-alpyridin-3-yl]-pyrimdin-2- ylam ne;

[ 8- Br onp- 6- net hyl - 2- (6- et hyl - pyri di n-2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-

0 pyrimdin-2-9ky l\f?etﬁ%l%f h¥ 9*&&%@@%9&%3@%—? =y QY6 Fl, 2% Shridine;
(4-(4-[2-(6-nmethyl-p

i m dazo[ 1, 2- a] piﬁmi‘i eahsyup]quyg@mﬁrﬂbwawdlafﬂ-mﬂﬂ {Gomethy)-paridine2-yh-

6- Am no- 9-[ 2- car hgn 2-(6-nethyl -pyridin-2-yl)-imdazo[1, 2-a] pyridi
n-3- yl]-pyri mlmﬁu}él’-[gga?i?%%ﬁié

} - but yl car banoy4) : SolyloL -y - -6-

6- Brom) 2-(6- me% éﬁlt%%%? %&MH-ZI Yl?z @gfh? algi/gl lggﬂl%azg{lnzé?_]gwl%me = da
zo[l,2- ajpyri diankgny!}- ammo}—propmmc acid methyl ester

?2,[” ‘i‘”z"' 21 pyr Pt Rt Rt R bt o R RN PR 231 ) i i dazol

E% dazo[ 1, 2- a] pyri di n

1,
4-
2

2-a] pyridin-34.y3 6. h@&hﬁ;ﬁeﬂnﬁhﬂﬂﬂdﬂﬁ' Xﬁﬂu&bﬁéﬂﬁd-lm?daﬂbﬁm-ﬁfbyrﬁ%%%lﬁ MAR 2007

V\D 20041021989 N'1- t Ayl - pyri di n-2-yl)

, 2-a] pyri din- 3P)YMMIIW21Y|11HD@IM,-2 yl }- propane-I,3-dianine; N(4-
{yf‘agn?ngf_ Vet iyl s Byl ol Bl el oAl 2o B AL g e
10 acid amide;

4-[6-Methyl-2-(6-methyl-pyridin-2-y1)-8~(2-morpholin-4-yl-ethylamino)-imidazof1,2-
a]pyridin-3-yl]-pyrimidin-2-ol;
4.-[6-Methyl-2-(6-methyl-pyridin-2-yl)-8-morpholin-4-yl-imidazo[1,2-a)pyridin-3-yl]-
pyrimidin-2-ylamine;

15 4-{8-Benzyloxy-2-(6-methyl-pyridin-2-yh)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-
ol;
4-[8-Benzyloxy-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-a]pyridin-3-yl}-pyrimidin-2-

yiamine;

20 pyrimidin-2-ol;
5-Dimethylamino-naphthalene-1-sulfonic acid (4-{4-[2-(6-methyl-pyridin-2-yI}-
imidazo[1,2-a}pyridin-3-yl]-pyrimidin-2-ylamino}-butyl)-amide; _

6- Amino-9-[2-carboxy-5-(4-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-
y1]-pyrimidin-2-ylamino}-butylcarbamoyl)-phenyl]-xanthen-3-ylidene-ammonium,

25 | 6-Bromo-2-(6-methyl-pyridin-2-y1)-3-(2-methylsuifanyl-pyrimidin-4-y1)-imidazo[1,2-
ajpyndine;
6-Fluoro-2-(6-methyl-pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2-
alpyridine;

N, N-Dimethyt-N'-{4-[2-(6-methyi-pyridin-2-yl}-imidazo{1,2-a]pyridin-3-y1]-

30 pyrimidin-2-y(}-ethane-1,2-diamine;
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I
5 .
N-(4-{4-[2-(6-Methyl -pyridin-2- yI)-|mdazo[1 2-a] pyridin-3-ylJ-pyrimdin-2-
yl am no}-butyl)-(Texas Red-X) am de; or pharmaceutically acceptable salts or
N- oxi des thereof. 32, The conpound of claim1, selected from 10
(2- Met hoxy-ethyl)-{4- [2 (6- rrethyl pyri di n- 2- yI)-|mdazo[1 2-a] pypiaRmB-yl ] -
pyrim di n-2-yl}-am ne;
(3-{4-[2-(6-Methyl -p |d|n%yl)-|mdazo[1 2- a]pyrldlngyl] pyrimdin-2-yla
m no} - propW?l@é‘{%&‘%’c acid tert-butyl ester; (3-1mdazol-1-yl-propyl)-{
4-[2-(6-net hyl - pyridin-2- yI)-|mdazo[ 1, 2- a]pyrldln 3-yl]- 15
pyrimdi n-2-yl }-am ne;
(4- Am no- benzyl )-{4-[2-(6-methyl -pyridin-2-yl)-imdazo[ 1,2-a]pyridin-3-yl]-
pyrimdin-2-yl }-amne; (5-f 4-[2-(6-Methyl-pyridin-2-yl)-imdazo[
1, 2- a]bpyr: di n- le{ﬂ-[ﬂ@@épmmmyﬂdm 2uylrim)idazo) 1 Redjpytidin-Gaylppytienidmi-2hyl}-
tert utyl ester;

[ 3- (2- Ami no- pyP’I'Q?F‘B‘? |11=—321d1§/flﬂ)1132 (6-net hyl -pyridin-2-yl)-imdazo[l, 2-a] pyri din-

{3 (2- am no- py 14 BHEE MR dinst) imidezoll 2-aoyrding 3y pyppmidia-2-

1, 2a] pyri di n- 7yMhdino }akithABIODIPY FL) amide,

[ 3- (2- Ami_no- pyrlmdln- - 6- met hy| - 2(6 meth’}é pyridin-2-yl)-imdazo [
1,2- 25 & pyri drid-8a- qﬁ‘wwmﬁl ~-yWrinsdaaaly a?f]i’}‘féim 3-yl}-pyrimidin-2-

3- (4- Met hyl 2- (6-net hyl ridin-2-yl)-imdazo[1l
FZ-(a] pyri él npgﬁﬁ{fgpyr@%g%ﬁ}?&%{%{bgfgﬁ% ([3 (4- K/bt E% | p: peri él Z\ II 20l
-yl) - propyl j - (4r pRarfBesiitally aqeeptabliersals yi N-oxitictarekds, 2-

alpyridin-3-yi]-pyrimdin-2-yl }-amne; 30
{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[1,2-a]pyridin-3-ylJ-pyrimdin-2-yl}-(2

}—I—4 Enz/r ?éol\/efhzllu) ?Eél Q nﬂ‘%*%%“?‘"’%%dﬁ%g‘%“e%‘ﬁm 20041021989
, 2- a] pyiei di n- &- Melhd@;yrampl):lw{?_(@irﬂethﬁ py PO} -finidiaxd (1S AMykidand K-
pyrimidin-2-yl}-amine;
(3-{4-[2-(6-Methyl-pyridin-2-yl)-imidazof 1,2-a]pyridin-3-yl}-pyrimidin-2-ylamino}-
propyl)-carbamic acid tert-butyl ester;
(3-Imidazol-1-yl-propyl}-{4-[2-(6-methyl-pyridin-2-yl}-imidazo[ 1,2-a]pyridin-3-y1]-
15 pyrimidin-2-~yi}-amine;
(4-Amino-benzyl)- {4-{2-(6-methyl-pyridin-2-y1}-imidazo[ 1,2-a]pyridin-3-yl]-
pyrimidin-2-yl}-amine; '
(5-{4-[2-(6-Methyl-pyri din-ﬂ-yl)—imidazo[l ,2-a)pyridin-3-yl}-pyrimidin-2-ylamino }~

) pentyl)-carbamic acid tert-butyl ester;
20 [3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y[)-imidazo[ 1,2-aJpyridin-6-yl]-
methanol,

[3-(2-amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-7-yl]-
methanol, '
[3-(2-Amino-pyrimidin-4-y1)-6-methyl-2-(6-methyl-pyridin-2-yl}-imidazof1,2-

25 alpyridin-8-y1]-(2-pyridin-2-yl-ethyl)-amine;
[3-(4-Methyl-piperazin-1-y1)-propyl}-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
alpyridin-3-y1}-pyrimidin-2-yl}-amine;
[3-(4-Methyl-piperidin-1-y1)-propyl]-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-
a]pyridin-3-yi]-pyrimidin-2-yl }-amine;

30 {4-[2-(6-Methyl-pyridin-2-yi)-imidazof 1,2-a]pyridin-3-yl}-pyrimidin-2-yi}-(2H-
pyrazol-3-yl)-amine;
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{ 4-[2-(6-Methyl-pyridin-2-yl)-imdazo[ 1,2-a]pyridin-3-yl}-pyrimdin-2-yl
}-(2- pyridin-2-yl-ethyl)-amne; 5

{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[1,Z-a]pyridin-3-yl}-pyrimdin-2-yl)-(2
- pyridin-3 -yl-ethyl)-am ne; § MAR 2007
{4-[2-(6-Methyl -pyridin-2-yl)>i mdazo[1, 2-a)pyridin-3-ylspyrimdin-2-yl}-(2
- pyridin-4-yl-ethyl)-am ne;

(4-12-(6- Vet w0 200402 8N- 2- y1)-|mdazo[1 2-a] pyridin-3- y1] pyrimdin-2-y1}-(3
- 10 nor phoiin-4-yl-propyl)-am ne;

{4-[2-(6-Methyl-pyridin-2-yl)-imdazo[1, 2-a]pyridin-3-yl]-pyrimdin-2-yl}-(3
- piperidin-1-yi-propyl)-am ne;

(4-[2-(6- Met hyl - pyridin 2-yl)-imdazo[ 1, 2-a]pyridin-3-yl]-pyrimdin-2-yl}- [
1, 3,4]thiadia Q Gl e idth2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-yl}-(2-

2 6 Met hyl - pyi{l I n-2-y ?qg?ﬁpyrl mY)l n- 4- yl[ ]pazo[lyz]g pyri mcr} 7-yl am ne

- (2- ani nonm/rphfhhrdﬂ-rﬂ-ﬂkwl)-amﬂ(% met hyl - pyridi n-2-yl)-im dazo[

(
2- d l.

( za]APnyL'o pyr AT P Ra el At pipigin2-y1)-2-

2-a] pyridi ne grldﬁﬁﬁ?%ﬁh YarAled (2-met hoxy-ethyl)-am de; 20

(2-am no-p di n- ‘56 met hyl - pyri di n- 2- yl')-imdazo[ 1, 2-a] pyri di ne-
(

2-

(

2-

- carboxsyl | c a[ér[d (éermyl -pyridin-2-yl)-imidazo{1,2-a]pyridin-3-yl}-pyrimidin-2-yi }-(2-
2- Ami no- pyrim. |n4 6- met hyl - yr|d|n2yl)-|mdazo[
a] pyri di nePg" H’a?'ﬂfbgﬁypc ¥¥d cycl opropyl ami de;
2- Ami no- pyr l{m[@L thh-pgrid@= zrgr)mﬂldmop Qla(ﬂj‘pﬁrdﬂ BN edRlin-2-vi}-(2-
a) pyri di ne-6- car oxylic acid eth
(2- Am no- pyrlmrldlm4~¥h-eshﬂ)-m(n6 met hyl - pyri di n-2-yl)-im dazo (

4

5 (2- At o- pyr NG GEEg) P %9%3'; P s P P22 e Ry i e

6- carbopylic %%rﬁh@lﬁ{-b%pr I @mindd
3-(2- Am no-pyrimdin-4-y é;m net hyl - pyri di n- ZcP/ g-lmdazo 1, 2-a] pyri di ne-
113

7- carboxylic dér@- (@Mﬂh}’ piagingZ-yl- mﬁa}aoil reil pjest &1bpmiridedy!) 46
2004/ 021959
: piperidin-1-yl-propyl)-amine;

{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl}-pyrimidin-2-y1}~

1
3-
1
3-
6
3-
1
3-
1
3-

[1,3,4]thiadiazol-2-yl-amine;

15 2-(6-Methyl-pyridin-2-yl}-3-pyrimidin-4-yl-imidazo[ 1,2-a]pyrimidin-7-ylamine;
3-(2-amino-~pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-6-
carbonitrile;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)}-imidazof 1,2-a]pyridine-6-
carboxylic acid (2-methoxy-ethyl)-amide; | {)

20 3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-
carboxylic acid amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-6+
carboxylic acid cyclopropylamide;

3-(2- Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-6-

25 carboxylic acid ethylamide;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-6-
carboxylic acid hydroxyamide;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a)pyridine-6-
carboxylic acid methoxy-amide;

30 3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo{1,2-alpyridine-7-
carboxylic acid (2-thiophen-2-yl-ethyl)-amide;
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-

3-(2-am no-pyri mdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-im dazo
i,2-a]pyridine-7- carboxylic acid am de;
3-(.2- Ami no- pyrimdin-4-yi)-2-(6-nethyl-pyridin-2-yl)-imdazo(1, 2-a] pyridi ne-
7- carboxylic acid cycl opropylam de; 5 6 MAR 2007
3-(2- Ami no- pyri mdin-4-yl)-2- (6 met hyl - pyri di n-2-yl)-imdazo[ 1, 2- a] pyri di ne-
7- carboxylic acid ethyl amg; 3

-(2-Am no-pyrimdin-4-yl)- 6- met hyl - pyri di n- 2- yI)-|nﬁE§zo[

1, 2- a] pyri diwie-20e+/2a9%90xyl i ¢ and net hoxy-am de; 3
-(Z-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-y1)-imdazo[
1,2-a]lpyrimdin-7- 10 yl am ne;
3-(2-Azetidin-1-yl-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo
1,2-a]lpyridine; 3

ZE)Z[ (i g/l_et Q{Lyﬁ%{a@@ IMidln—ﬂ)‘ﬂ)-m(@hﬂetﬂyblf:j}mﬁnlzﬁyljlﬁﬁm&o[@}’Z bPyRdideyl-) -1 m da
[ 3- (2- Ami no- pywarbnxjnhnwdwﬂ)ldﬂ-(G met hyl - pyri di n- 2- _yI )-i m dazo

L2 DL 0 Ty St SR SR RSP S £ AT o Sty >

31/I zzama]ngyll g;t Ey%a)‘b%mgg@?’#’ﬁﬂ i -gﬁlgﬁfn[ez (6-Chl oro-pyridin-2-yl )-| m dazo[

4’ [ 2- ( 6-9ret hy| 3-{3-Aintino~-p@rigiidinidvy ez O -inethydippmdinel -ph 3myddzo Py 2-ajpsaidiee27y | anmi ne
;2

4-[ 2- (6- et hy ! S885a%5dF acis ehiamifdeqazof 1, 2- a] pyri di n-3-yl - pyri ni di ne- 2- car bon
'1 r2|_ L]e f‘l Eneﬁ 5 ylﬁ?nﬁoﬁﬁnﬂi@c?lﬁ%ﬂ-yf)ﬂ—(éihﬁﬂ?ﬂ Yhidia®-984Rdazol1,2-a]pyridine-7-

4- l[;i Chl or od2 c(aﬁbomfflhy&mdpwthdx}nam@d ;) -imdazo[ 1,2-a]pyridin-3

- rimdi anm ne;

4y[ 6- Ig?/uor o- 2n}( §2 qﬂ,pyrwlidmj%v Dz%ﬁ)m?fm‘a%}%’[ﬂizzﬂ)a]WPMH Py di n-
2- ylamge; )[lgmﬁﬁt hyl - 2- (6- nmet hyl - pyri di n-2-yl)-im dazo[

1,2-a] pyridin-3-yl]-pyrimdin-2- ylam ne;

4-[ 7-am nonet tﬁf(ﬂl—ﬁuze’@dmﬁt-ﬁypyrpmdurd-ﬂﬂLI)Z%(ﬁ)methylda’zd[n-z -yD)-imidazo[1,2-a]pyridine;

1, 2-

aJ pyridin- ﬁ[i(é-l\fe\{hyl azmcfm 1—3?19—pyr1¥m%n—ﬁp 3%] 2- -m&h)'}ip\ pymP n~;.~y1) imidazo[1,2-
a]pyridine;
3-{[3~(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)}-imidazo[ 1,2-a]pyridine-7-

15 carbonyl]-amino }-propionic acid methyl ester;
4-(2-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo{1,2-a]pyridin-3-y1]-pyrimidin-2-
ylamino}-ethyl)-benzenesulfonamide;
4-[2-(6-Chloro-pyndin-2-yl)-imidazo[1,2-aJpyridin-3-yl}-pyrimidin-2-ylamine;

| ) 4-[2—(6-methyl—pyridin—z-yl)—imidazo[1 ,I2-a]pyr'idin-3—yl]—pyrimidin—2~yiamine;

20 4-[2-(6-methy!-pyridin-2-y1)-imidazo[1,2-alpyridin-3-yl}-pyrimidine-2-carbonitrile;
4-[6-Bromo-2-{6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-
ylamine;
4-[6-Chloro-2-(6-methyl-pyridin-2-yh-imidazo[1,2-a)pyridin-3-yl}-pyrimidin-2-
ylamine;

25 4-[6-Fluoro-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-alpyridin-3-y1}-pyrimidin-2-
ylamine;
4-[6-methyl-2-(6-methyl-pyridin-2-y1)-imidazo[1,2-a]pyridin-3-yi]-pyrimidin-2-
ylamine;
4-[7-aminomethyl-2-(6-methyl-pyridin-2-yi)-imidazof{1,2-a}pyridin-3-yl]-pyrimidin-

30 2-ylamine;
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WD 2004/ 021989 -
4-[7-Methyl - 2- (6-met hyl - pyridin-2-yl)-imdazo[1, 2-a]pyridin-3-yl]-pyrimdin-
2- yl am ne;

4-[8- Met hyl - 2- (6-net hyl - pyri din-2-yl)-imdazo[1, 2-a] pyridin-3-yl]- g))& h% in-
2- ylamne; 5 0
6-(2,7-D fl uoro-6-hydroxy- 3%(0 3H xant hen-9-yl)-N-(4- (gz (6- et hyl - pyri di
n- 2-

yl)-im dazo[Vfozzog "%Zyl??gdl n-3-yl]-pyrimdin-2-ylam no}-butyl)-isophthal am c
acid; 7-Amno-4-nmethyl-3-[(4-(4-[2-(6-nmethyl-pyridin-2-yl)-imdazo[
1,2-a]pyridin-3-yl]-

pyri m di n-2-yl am no} - but yl car banoyl ) - met hyl ] - 2- oxo- 2H chr onene- 6- sul f oni c
aci d; . }

Cycl obut yl - {4- {JE[? %/Ieﬁlgtl %yﬁG-mﬁhr"dP%-l I-ny2| YD mmﬁ%tz[ol[zla]fyﬂ]dpyr |y(ﬂ Ryrémyqﬁl pyrimd

in-2- 10 yl)-amlagineCycl opent yl -
4-1 2- (6-net hyl - in-2-yl) [1, ridin:3- rim, di
§,| }[ arri( ne: Y EE?/Me yl-2- (6¥methy{npyn 2—y6-1m1 yofl 2-a]pyr15c/iir¥- R )f] pymmc{1 n-2-

Cycl opropyl - 3[l§m§n met hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-pyrint
idin-2- yl)-am-ne;

Cycl opr opy! - metéwyd, 7—(]3‘111115(2’0(@}1?@’6)1@3(—13-@56 BH#mﬂieyJQ)yl)JNl(di{lﬂgﬁ xéanah yifyiridin-23- v
]- pyrimdin-2-yl}-a [2-(6-nme g in-2-y i m dazo[
1, 2-a] pyridin- SdgrP]‘ldé%ﬂ{il %ﬂpm@ngﬂl Y1}1~P.Y1’1§Hihﬁe’2 ylanuno} utyl)- 1sophtha1amlc acid,;

| sopropyl - (4-[ 2. f«?mH@WH{éthi?ﬁ JE-0a-£2 Y5 b 99h 829 3HRULI A B-alpyhdinygiym d

n-2-yl}- D 20

Ivblt ?yl {4-]2- (N q;y‘ifmﬁxHml[-i.‘z-p%&gufg}@bﬁty%a)’banm;dﬁm@fh%:l]%—ai@a@ﬂ -Ohromidny6hsubfonicadid;n- 2

- - amne; t r - 2-

2ya] pyri di n 3 %I(:XdWYIn{ftd %(@me%&%% ¥ v%ﬂageﬁét,%ﬁfmdi@z%—yll pyrimidin-2-

N-(4-(4-] I\gﬁ;mﬂt et)yr|d|n2yl)-|mdazo[1 -a]l pyridin-3-yl]-pyrimdin-2-
ut yl)

P ').l

yl am no) arm de;
N- [ 3- ( 2- ami no- pyydlopedtyi-{4-[2Ho-1BetbG-pyridipl2~yy-imidiane[2; 34k )pytidindBz ) -pyrimidin-2-
1,2-a] pyrimdin-7- yl]-2-(3-nmethoxy-phenyl)-acetam de;
N- [ 3- (2- Ami no- M}Taiﬁ”&‘-’pn-4-yl ) -2-(6-nethyl -pyridin-2-yl)-imdazo[
1, 2-a] pyrim di ney3Onrdpytl a2 G- BBt Bytia Wy amt Heo[ 1538 1pyridin-3-yi]-pyrimidin-2-
yl}-amine;
15 Cyclopropyl-methyl-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-alpyridin-3-yl]-

pyrimidin-2-yl}-amine;
Dimethyl-{4-[2-(6-methyl-pyridin-2-yl)-imidazo{1,2-a]pyridin-3-yl]-pyrimidin-2-yi } -
amine;

Isopropyl-{4-[2-(6-methyl-pyridin-2-yl)-imidazof 1,2-a]pyridin-3-yl]-pyrimidin-2-yl}- . | j

20 amine;
Methyl-{4-{2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yI]-pyrimidin-2-y1}-
amine;

N-(2-{4-[2- (6-Methyl-pyridin-2-yl)-imidazo( 1,2-a]pyridin-3-y1}- pynmldm—Z-
ylamino}-ethyl)-acetamide;

25 N-(4-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-
ylamino}-butyl)-acetamide;
N-[3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyrimidin-7-
y1J-2-(3-methoxy-phenyl)-acetamide;
N-[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidaze[ 1,2-a]pyrimidin-

30 7-y1]-3,3-dimethyl-butyramide;
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6 MAR 2007 N-[3-(2-am no-pyrimdin-4-yl)-2-(6-methyl-pyridin-2-yl)-imdazo
1,2-a]lpyrimdin-7-yl]- 3-pyridin-3-yl-propi onam de;

N-[3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[l, 2-a] pyrim
din-7-ylj- acetam de; b MAR 2007
N-[3-(2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[
1,2-a]lpyrimdin-7-yl]- nicotinam de;

N-{3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[1l.2-a]pyrim
din-7-yl]- propionam de; N-{4-[2-(6-nethyl-pyridin-2-yl)-imdazo[ |

, 2-a] pyri di n- 3-{3-12-quyinopydimidi@-4yl)-2-(Goettgipgiadin-2Ny1)-imidazo[ 1,2-a)pyrimidin-7-yl]-
1-{4-]2- ( 6- MeB3ipytridpy3-yHpropdngmjdel m dazo[ 1, 2-aj pyridin-3-yl]-pyrimdin-2-yl}-
but ane- 1, 4-di am ne; or pharmaceutically acceptable salts or N-oxides

thereof. 33. A-ph@tdmis by i G0 in-AOfTPOS b i@y | HOABINLS | 1N8n R zd | € 2jp R BfidROTPRLUN

according to a@émngge of claimse 1 to 29 and a phar maceutical 'y acceptabl e

carrier. 34. A pharmaceutical conposition conprising at |east one conmpound
of any one of [ | t abl r

35. Use of at é%ﬁmmg%zﬁ%lounS&QEZ?ﬁ%ﬁ?@%n@ BRI AR ER- b o,
the preparati b phar maceut i cal corrp05| t| on for inhibiting the TGF[ 3

si gnal i ng pat hwa |nasub ect. 36. Ane inhibitin the_TﬁFp

si gnal i ng pat (% w'aowérlmldlﬂﬁeyl}r%ﬂﬁaafthywafﬁﬁilins% H&,f"etsiﬁ%%grql@yrga g-Eall
with an ef f ectPraponamidfat of at | east one conpound according to any one of
claims 30 to 32. 37. A nethod of inhibiting the TGFR type t receptor in a
cel |, the net NeM-EbpEmedyhpyridodtdeinidazefb?-dlpyelin-3vytHpyamidifif2ed] javeamidount
of at |east one conmpound according to any one of clains Ito 29. 139 6 MAR

2977 38. A nmethed[ofs-Methybpiddig-2t IRindiGdoB! .2 MRS rilint BORPyBMidiA-23y1§ Sutanet he
met hod conpri gingiamgRntacting said cell with an effective anount of at |east
one conpound of any one of <clains 30 to 32. 39. Use of at |east one

conpound accor gbﬁ@m%?euﬁ?%lyo&geﬁ?gblé:ga%gFN'—oxtl@es%l?eréd?.r the

33. A pharmaceutical composition comprising at least one compound according to

any one of claims 1 to 29 and a pharmaceutically acceptable carrier.

34, A pharmaceutical composition comprising at least one compound of any one of

claims 30 to 32 and a pharmaceutically acceptable carrier.

35.  Use of at least one compound according to any one of claims 1 to 29 for the
preparation of a pharmaceutical composition for inhibiting the TGFp signaling pathway

in a subject.

36. A method of inhibiting the TGFP signaling pathway in a cell, the method
comprising contacting said cell with an effective amount of at Ieast one compound

according to any one of claims 30 to 32.

37. A method of inhibiting the TGF type I receptor in a cell, the method comprising
contacting said cell with an effective amount of at least one compound according to any

one of claims | to 29.
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preparation of a pharmaceutical conposition for reducing the accunul ati on of
excess extracellular matrix induced by TG/(3 in a subject. 40. Use of at

| east one conpound according to any one of clainms 30 to 32 for the
preparation of a pharmaceutical conposition for reducing the accunul ati on of
excess extracellular matrix induced by TGF(3 in a subject. 41, bU¥8 187 at

| east one conpound according to any one of clains | to 29 for the
preparation of a pharmaceutical conposition for treating or preventing a
fibrotic cong'%ti on in a subject. 42. Use of at |east one conpound according
to any one of “¢ ai frenghod ¢f inbibiting thenEGFRpvepareseptoningfcel, i aratadagmpeiaing
conposition f [ k g | i I it i.n a subject.
13, The use of el 9o i8R L REL A uh! B st on® SR AR P Buitt e
from sclerodekimes 30tw0@dlds nephritis, connective tissue di sease, wound

heal i ng, surgical scarring. spinal cord injury, CNS scarring, acute |ung
injury, idi ops&hi C ?ué‘i{mnary fibrosis, chronic obstructive pul nonary

di sease, adul 71 espit % I5psims cpmpeur acapraing to aene af ghgms i &g 29 for the

dr ug-i nduced Tyan Ul [ i i

hypert ensi on- b#ﬁ%ﬁ%@dbﬁlﬁ%ﬁﬁgg%ﬁ% Qﬂ-g aEtltotg 1dgl,r reﬂ?‘ﬁ?@? %?%%ﬁ@%tﬁ)@,aotf:ég%egsr
cirrhosis, repgracelilbarositex iptucedbby TGBP in asupjeci.rrhosi s, fatty |liver disease,
primary sclerosing cholangitis, restenosis, cardiac fibrosis, opthalmc
scarring, fi brgscl ro§s fibrotic cad;%er , fibroids, fibrom,

fi br oadenomas ‘U i bPEsYE StonecpmRRYIdAsordingde Arpenerf claimypdid Fnfor the

t her apy-i nduc L i 2 N J i jY) 6
VAR 2007 4. T e e LA PR ) 0 |
to 29 for theextpcelhdaranaton ingfuced @h’ﬁ@lr%b‘emdbjmt. conmposi tion for inhibiting
nmetastasis of tunor cells in a subject. 45. Use of at |east one conpound
according to py ope o |l ains 30 to 32 fgr the pre aFaation of a

phar maceut i caf''conpdsPita GastE PRRPHIdacHydingtaanaeot srimy hin 23 frthe i n a
subj ect. 46. blgamfioféf d BAfhaRDfcal CNRRUTANIECRLALPEr bvailg ATRr&lc claims 1
to 29 for the preparation of a pharmaceutical cofpositionfor treating a

di sease or di $¥1d#en ireghlieddd by an overexpression of TGF3 in a subject.

42.  Use of at least one compound according to any one of claims 30 to 32 for the
preparation of a pharmaceutical composition for treating or preventing a fibrotic

condition in a subject.

43, The use of claim 41 or 42, wherein the fibrotic condition is selected from
scleroderma, lupus nephritis, connective tissue disease, wound healing, surgical scarring.
spinal cord injury, CNS scarring, acute lung injury, idiopathic pulmonary fibrosis,
chronic obstructive pulmonary disease, adult respiratory distress syndrome, acute lung
injury, drug-induced lung injury, glomerulonephritis, diabetic nephropathy, hypertension-
induced nephropathy, hepatic or biliary fibrosis, liver cirrhosis, renal fibrosis, primary
biliary cirrhosis, fatty liver disease, primary sclerosing cholangitis, restenosis, cardiac
fibrosis, opthalmic scarring, fibrosclerosis, fibrotic cancers, fibroids, fibroma,
fibroadenomas, fibrosarcomas, transplant arteriopathy, radiation therapy-induced fibrosis,

chemotherapy-induced fibrosis, and keloid.
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47. Use of at |east one conpound according to any one of clains 30 to 32 for
the preparation of a pharnaceutical conposition for treating a di sease or
di sorder nediated by an overexpression of TGF3. 48. The use of claim46 or
47, said disease or disorder being selected fromthe group consisting of
denyelination of neurons in multiple sclerosis, Al zheiner's dis%%%@,
cerebral angi opathy, squanous cell carcinomas, nultiple nyel ong, | &fbma,
glioma, glioblastoms, |eukem a, and carci nonas of the |ung, breast, ovary,
cervix, liver, biliary tract, gastrointestinal tract, pancreas, prostate,
and head and ggck. 4 . .

. Use ot at least one compound according to any one of claims 1 to 29 for the

preparation of a pharmaceutical composition for inhibiting metastasis of tumor cells in a

subject.

45.  Use of at least one compound according to any one of claims 30 to 32 for the

preparation of a pharmaceutical composition for inhibiting metastasis of tumor cells in a

subject.

46.  Use of at least one compound according to any one of claims 1 to 29 for the
preparation of a pharmaceutical composition for treating a disease or disorder mediated

by an overexpression of TGFp in a subject.

47.  Use of at least one compound according to any one of claims 30 to 32 for the
preparation of a pharmaceutical composition for treating a disease or disorder mediated

by an overexpression of TGFf.

48.  The use of claim 46 or 47, said disease or disorder being selected from the group
consisting of demyelination of neurons in muitiple sclerosis, Alzheimer's disease,
cerebral angiopathy, squamous cell carcinomas, multiple myeloma, melanoma, glioma,
glioblastomas, leukemia, and carcinomas of the lung, breast, ovary, cervix, liver, biliary

tract, gastrointestinal tract, pancreas, prostate, and head and neck.
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