WD 2004/ 021989 PCT/ US2003/ 027721 | M DAZOLOPYRI DI NES

AND METHODS OF MAKI NG AND USI NG THE SAME Thi s
waam4peomsd si onal application clains benefit of PoTiuseioBy27721

of U S. provisional application 60/408,812, filed

Sept enber 6, 2002. BACKGROUND OF THE | NVENTI ON TGFP

(Transformng Gowmh Factor (3) is a nenber of a |arge

famly of dineric polypeptide growmh factors that

i ncl udes activins, inhibins, bone norphogenetic

proteins (BMPs), growmh and differentiation factors

(GFs) and null erii&%@ nce (NUS). TGFP
exists in three iso %32, and TG-(33)
and i s pnegEMETHODS OEMAKING|AND USING THE SAME
receptors. Each isoformis expressed in both a

ti ssue-specific .and devel o ntally_.regulated hi on..
Each TEFPORSBPORAT PRy ARB ST Bg bereth Sppichy o5 'S Brélsiona
Bbicalitn bhabs b2 cepsadehBli@ogd ul arly  into a

-termnal region (latency associ ated peptide (LAP))

and an N-term nal i{eﬂ?i on known as nmature or active

TGF(3. LAP is tBACKGROUND QBIHERNYENIION ated with

mat ur [ -1 0 ' J | .
Torp R Qe GRAR Fb O pLE YR er oBh larad B AT
Aeherd pcblsb@pciad: gnoval ficvers thhfkieludes g@m’itsaiﬂhjbinae beas ed

G L N A A
ﬁ%@%@?ngs gft@?n Sﬁhgéf) I ni tgr E}g@% %lgeyltngglégﬁl%f?gg%g{%rﬁ ’
(TCHERR3 Rhd TGFR3)amd s¢ preserit vieinpstaastls, \abongewitnisy teeeorsi diach

ki nase. The |i,gand-bound t || ecept or .
Silaiam isrpprested T8 Reitrpcspi-spsitic 3d devpiGRmeniplly sseujated fashion
Ha¥ R TUHPSSSTORELs sy fithesid@I & dprevdtbdiipradelnanst ik bRavediBtrdcellularly
receptor to recruit and phosphory| ate downstream

sntgraC-tergninab ragian @asencsrassriased sppiids (LARD and ag N-terjginal region
s EhS b Qe EAETLY RE ot A alenrly pssacigod with
on@drk, TGFiprlidrao semétionefrdre tler @lISrEd IAd @B complex cannot bind
R TS A AR s e
i N

dhembwepdidins] of plaseinTGFI 3 superfamily that are
distinct fromTGFP in that they are hono- or

het et QeTRims RlivARk, 'tk plotfust: nigh arfiity '8 1ybedl Rootbr

(TGFBRII), a constitutively active serine/threonine kinase. The ligand-bound type II

receptor phosphorylates the TGFP 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 TGFp-responsive genes. See, e.g., Massagué, J. Ann. Rev .Biochem. Med.

67: 773 (1998).
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simlar manner to TGF(3 that is, by binding to a
constitutive serine-threonine receptor Kkinase,

wa@eauwrse ype |1 receptor (ActRIIB), and acti vEaT/n§20a3/027721

type | serine-threonine 5 receptor, Ak 4, to
phosphoryl ate Smad2 or Smad3. The consequent formation
of a hetero-Smad conplex with Smad4 also results in
the activin-induced regul ati on of gene transcription.

| ndeedctiVikhd AméRbat 0 tHeaGER supstiehila shaaiel distimct from
regulate a large array of cellular processe

d&np io ylwit @egw&ehqm@-mrép’pemﬂgmp@ of. @ﬁ‘@wn Sawr gbogggylgg signal in a
gllealaa I‘n}a;fag?rt tIE%OIlGFB]tgat i Ibﬁﬁ%%’d@ l:oﬂ?sﬁHnVQ 5& de—tﬁfé%hin@ eceptor

t1at recrult

kHakk) @Sﬂﬂ\ﬁﬁ gﬁﬁﬁl feptoOUER T8 and gptv&mﬂg axypealcxehhcl-ltlaeonme
mat ri x produc

I T O e
E&%f&?%d @oggfoﬁg\f dﬁnﬁ@é’ﬁcﬁreﬁﬁf‘sﬁﬁ fise é‘b‘f‘i@ln]_lhﬁlhcfed regulation of

eceptors 472 Berlin: Springer-Verlag
ed@oMnscigatier t s, A. B. and Sporn M B. G owth Factors
8:1-9 (1993); and 15 Al exandrow, M G, Mses, H L.

rorp: S THEP phl g Bk beR s pelt P BRRISH ol By of

C8UWlar pro¥&saSe. ge BélBtyiclOitresoin epithelidl @.hﬂ utmastopsittic ¥ellsacontrol
abnornmal Iy hi | evel of inflammtory responses
1oif meserichymal eemueliferatian an«;l) Aifsreansiation 1%@%@?@5.‘/ cell recruitment,

munggllp?f)respgh | W dﬂ1d‘°HeQI F(@ eﬁ%e@tg% ﬁéﬁ?&ﬁﬁ&?ﬁg?n.ogee, e.g.,

nke ogi cal disorde
Mas@dtgué BxtrmaRel [Call. aBzomﬁ 594620 (E96) Rdbatts, o Baadd Sporn M. B.

fib T. | .

ReBiie Gressht s g Bt RiGtory o Sy oMy Spiness-Verlag

519@3 Rot%r@,cﬁlem an@'Sﬂ;BFWM quﬁowmﬁﬁtorg@ﬁ 9g 3h43d
94); Matsuse, T. . Pathol. 148:7707-713

(A ooyoiMEfeSkasco L &1, Canconisat 5104509657 6085p Hyperacitvity
354 s g YRSy Bl gl oSl G B BRGe ftion

bEéxtr&RQubb thalribd 98 )bnoviwalty high ledel af mﬂaﬁﬁlalﬁb@&si)ons’bs ﬁbrotlc

5205-5215 (1999)) and inflanmatory, responses (see,
dligprderpsad Regressiva cancggs) o Similagly, agpvupggpq, ing@anfl |ovRggKpression

ang!mﬁ?s 15448 &ﬁ&ggoyc%}edrlgl}rg%g B pﬁ,\s&em&&uma&namﬂ 3

activin can act to I nduce
exturmdetibrubral fibrasis (see,(sgeMatsugg, T. SUEQL yieurd, Resplr. €ell Mol Biol.

er CPARLSR R otk AUrdr By PRIk GPim 30 41-448

$m§ FYORIaguSe, Tt & a‘-i'/%]aj [Faghdp at43VaYy7-¢ PNPIGYE) DR Bl%setrlaﬁal
GFPtamly 'to %ﬁevent/treat di sorders rel ated t

theparadd t9i0619|1a 1997);tReivdowskanal i eicpl pdit Gt yrvest. W9 639 648
IQ(E%IQI’]% 198a9map (I;[/ evsg,oggftpoéz%;&om%ﬁ%(@dg); Munz, B. et al,,

EMBO J. 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 TGFf
and activin can act synergistically to induce extracellular matrix (see, €.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 TGFp family to

prevent/treat disorders related to the malfunctioning of this signaling pathway.
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Conpounds of formula (I) are unexpectedly potent
antagoni sts of the TGH(3 famly type | receptors,

w@\dod/ozregd or Al k 4. Thus, conpounds of fornmul apCT/PSmas027721

be enployed in the prevention and/or treatnment of

di seases such as fibrosis (e.g., renal 5 fibrosis,

pul nonary fibrosis, and hepatic fibrosis), progressive
cancers, or other diseases for which reduction of

TGP fani | y signadyy R Gtk INdasyTRYNe. | n one
aspect, the invention features a conmpound of fornula

I YZdnRZunds eforrhil (I)Xfe dep¢crediyrpXent autagonistwpfiiee TGFR

X d dent
ey G Lhespan s A Ton g TRSTESEBRR oA uR Qlbapype
kr{Bl’(!) e QeSpr¥venkios Andbr tYohtrB8 of didessek BEGNATIbEANId (¢.g., renal
N provi ded that at |east one of Y1 and Y2 nust

kfé)erS palmhomrty fibrosisdendepsin ﬁtg/roas)(yrogr%ﬂsw ggmeers, or other
nyl :

Cc{/se:é X for \%Llcg)égdﬁlgﬁg% !friis T¢ ﬁmlgy%%xy, s r(}gérltag%{ 0

al kyl SIkﬂoilaﬁsﬁect syl etibh feaplres éBorapcbqyidsanfélmmydt I

am nocar bonyl , alkylcar onyl am no, al kyl sul fonyl am no,

al koxycar bonyl , al k onyloxy, urea, thiourea,

sul fanoyl , sulfan1l#, ca anDyI cycl oal kyl ,

cycl oal kyl oxy, cyc oalky Y het er ocycl oal kyl ,

het er ocycl oal kyl oxy\ rocyc "oal kyl sul fanyl, aryl,

aryl oxy, aryl sul fanyh; ardyl, het er oaryl ,

het eroaryl oxy, hetefoarylsul fanyl, or heteroaroyKI

Each R2 IS epend Ik yl, al kynyl, 20
acyl , /Tl‘yja R N( al kyl ) 2,

- NH(cyc al kyl ), N
- NH( het ocyclo
- NH- al ky ocy Noal kyl , | kyl - heteroaryl,

N
- NH( ar al kyl )7, 4 cycl oal kyl , (cycl oal kyl ) al kyl, aryl,
aral kyl, aroyl, heterocycloalkyl
(heterocycloalkyl)alkyl heteroaryl het er oar al kyl ,
h et er (Eeroh)df XinK, X, adl (s 20pe0RDES CRIGF/N:$2008d0hatzmly two

?’(2’ anaggqu@ql E%%ﬁmn&tan%g&s Y Pach? SHY %ind i i Pendently

CRy or N; provided that at least one of Y; and Y, must be N. Each Rlis

independently alkyl, alkenyl, alkynyl, alkoxy, acyl, 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, heteroaryl, heteroaryloxy,
heteroarylsulfanyl, or heteroaroyl. Each R%is independently alkyl, alkenyl, alkynyl,
acyl, halo, hydroxy, -NH,, -NH(alkyl), -N(alkyl),, -NH(cycloalkyl), -
N(alkyl)(cyclocalkyl), '

-NH(heterocycloalkyl), -NH(heteroaryl), -NH-alkyl-heterocycloalkyl, -NH-alkyl-
heteroaryl, -NH(aralkyl), cycloalkyl, (cycloalkyl)alkyl, aryl, aralkyl, aroyl,
heterocycloalkyl, (heterocycloalkyl)alkyl, heteroaryl, heteroaralkyl, heteroaroyl, nitro,

3



(cycl oal kyl ) al koxy, aryl oxy, arylal koxy,
het erocycl oal kyl oxy, (heterocycl oal kyl ) al koxy,

whedoaozo@sy | oxy, heteroaryl al koxy, al kyl sul f anyPCT/US2003/027721
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cycl oal kyl sul fanyl, (cycl oal kyl)al kyl sul fanyl,
aryl sul fanyl, aral kyl sul fanyl, 5

‘het er ocycl oal kyl sul fanyl ,

(het erocycl oal kyl ) al kyl sul fanyl, heteroaryl sul fanyl,

IE%? rﬁhﬁbkyﬂlﬁfﬂﬁcf ibbxy, %lkd'rﬁétbipt@)’dlkox@ Kydlcﬁallk}fl@ryyl

ar bonyl , am nosul fon al k?/I car bonyl am no,
é%@lwﬂ{y&)ﬂll@aymml}op;mrmlglkoxy, heterocycloalkyl oxy,

iRy ASRRINRT, feron BB, BRIKLEINC, |
(c?@lbzﬂkﬂ@&lﬁdr@fm(Kydld:ﬁkﬁ)dllq&mh@ﬂyll arylsutfanyl, aralkylsulfanyl,

het I 10
mgwgcggl:)g k;ga;{lg‘g\médhﬂegpﬁyﬂ@alkyl)alkylsulfanyl heteroarylsulfanyl,

?ﬁ&? aiyldl ?ﬁ? L&%{l nélﬁﬁmlllﬁonyl arngocarbonyl aminosulfonyl,

ony am noa

Iaﬂiykjadamaldn)dhc adybkmlaydyhmbwoﬂlaklyrlca myw)alkyl)alkylcarbonylamlno

G A A S

%hé‘té‘ﬂo@?dl@ﬂﬁ%bé?%&lcar%x%ﬁamﬁlb ' Mr@&ylcaﬁidﬂnﬁlﬁffﬁlyd

fam de, or car armﬁ( mis O, 3, or 4;
mewwmid&ylpar@pnm@mw ozycau@nykmnmqﬂasé@mnom gr oups

EE?QFIJS a{,quagu%ng TEI%P g}’mﬁﬂ} 4hettepoa 1@9&85§qgmnfalk§lammo

Qhet&oa@ﬂ)évylﬁﬂﬂ)n@hahnmmcaﬂbc}ny&mthkﬂdjnmm nt Rz
groups can join togeth

f
cylsufoaylamiapalsylamifce aﬁé@@gxb@%%@awrb%{@wo?mwﬁaﬂr&a
Fé?lkfarhé}ll' ﬂﬁ?&kﬁ’iﬁﬁg QﬂtcLlﬁbaH%glr QQ?er 1abk:y| 48 #6Q1WéH that when m > 2,

oxy, acyl, " halo, hydr éxy, “ami no, nitro,
(vaaradjacqu atou, canfoid rtcpggthec‘@rﬂounw 4-40 Bfmeml'ze@ed optlonally

E@@PFEW@{O?% By dh ST PYRE ol abily: 2 i gpeent K

a%al!l pWafi 8 her l&efo%w% eahémb&aa bptivally substltuted cyclic
eter ocycl oa het er oar oy (het er oar

am)lﬁ'fdc &ash @ﬁR an@}(}?yﬂ 1ggqu@iﬁytlalhyﬁ@gen alkyl alkeny 1kynyl alkoxy,

G, PRLPRORARRIRY B L oL OB i

Q‘M&b&;ﬂb kalk sitl fanply |a1klyis[1tﬁny2 alkylsulfonyl, cycloalkylcarbonyl,

§é§;§$£§§ K@jﬁ'@)ﬂ%‘ﬁ%ﬂt fﬁrgﬁﬂ %@fﬂ%@on&% peteraenelgikglepibanyl,

a(?é!t'eﬁ)‘ébr&Bfﬂ%é&lz&’Iﬂ‘ %et@&ﬁbiﬂydhe@f&%yd@maﬁﬂmocarbonyl
(dﬂe;ﬂ@rbm;bdammbk@m)m@)ammwaramﬁoalkylsulfonylamlnocarbonyl

aﬁl@{] %&&@pﬁ %Fgogﬁ(k’[yﬁ%p)gm Yy ﬁyﬂ%alkylsulfonylammo

@z[l@ﬂélkﬂ@irbb‘@l@rhﬁ%' cyt1baryhARYIsGIfonylamino, arylcarbonylamino,

er oar Icarbon%yanlno heteroar¥lsul onylanlno
waéyléw e caiplssleproenylapinogeralkylsulfonylanimo,

E@étt%er gélrg%l/l@g?a%’&gﬁ%o nyi @fgnterr% g?lﬁ?/llkglr)r? ur%%’,nylammo’
h@ttercesclakblkyl) slaylarbyhgaininoa(Heidracyictmlkyl)dlkylsulfonylamino,
heteroarylcarbonylamino, heteroarylsulfonylamino, heteroaralkylcarbonylamino,
heteroaralkylsulfonylamino, (heteroaryl)arylcarbonylaminoalkylamino,

heteroaralkylcarbonylaminoalkylamino,
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WO 2004/ 021989 PCT/ US2003/ 027721
(het eroaryl)aryl sul fonyl am noal kyl car bonyl am noal kyl am

wo p@w4/02@88y | sul f onyl am noal kyl am no, al koxycar bpeyUS$2003/027721

al kyl car bonyl oxy, urea, thiourea, sulfanoyl,
sul fam de, carbanoyl, cycl oal kyl, cycl oal kyl oxy,

cycl oal kyl sul fanyl, (cycloal kyl)al kyl,

(cycl oal kyl ) al koxy, (cycl oal kyl)al kyl sul fanyl
L6826 Eﬂlyl%@l%Wlamﬁoﬁlﬁ&ﬁﬁm@&iﬂhﬁﬂdﬁ}ﬂy@m&mo
c

et erocycl oal kyl sul fanyl, (heteraqcycl oal kyl )al ky]|
Qﬂy@@fp@ﬁymprmllw}qn)lgp,wélggxycarbonyl alkylcarbonyloxy, urea; thiourea,

é trr?olr}/ Cs%ﬁlaﬁ%%ek&ri)%hwl c?élc; ﬁ%l cgcﬁ')ra 10@&?? lsulfanyl

fran ara ral any

ﬁfyﬂo@my@ﬁ%ﬁyl l(?)fddaﬂtykyﬂmky, (byctlea:lbglr)g/lkﬂsulfmlyé Ihdar%:ygngllkyl
eteroaryl su et 0X
bitercpnapd B R ECa B et ge R By e,
w@&?gpc?oaﬁqyﬂa%x? th@&%&clB&lel)ﬂkﬂ%ul@a’iﬁrl o ?jélnarylb&?t 4i¢lsulfanyl,

ptionall stituted
enatityil aratbi/leky, aralhalsulfaslyl tahséaIZexm}; arml,alkynvl Refeoamylf use

gﬁ&wasﬁéowﬁwﬁqa@”q ﬁgﬁt‘é%a'ra k1Ol Yodr P AIRST 8 oI ety
gie?erghrg}b kQtsbitadyd] pyri ndi nyl,

t et rahydr o- qU|noI|nyI
di hydp’%@ defined abovepyigmdi hyivo aé}acent R' groups can join together to

fcbrsrpe %4 P‘%é)ﬂ% &ﬁoﬁ{ﬂ‘g{éa' %géﬁ@g%béstﬁut%h Eﬂlicdrhgﬁé{y THaCis1the 2 pyrldyl

onal fy substituted wt
eing cer fuxe Watlsamstbl S-membared u;zchlcasmetyl thyfdrng & moliaiyl sy as TH-

eyt QU 22 B OB el 57

ﬁ?}t}@ﬂé’ Lkaro Bl Aﬁlﬁﬁﬁﬁ'ldn&}’%lr Qall-dﬁMj{Idrohﬁ{ oS eadabEgpyridinyl. The

het éroaryl, aryl oxy, Heteroaryloxy
finszd kyngcmqngtyh@n bre optigradly ls@b@yltutgd (wqh onegg fr@m)g),bg‘(ypents such as

gmyﬁ]fg%lﬂh%%&?g)ﬁ;yggﬂ‘yl;% fTox }%ﬁgﬁ E%@Yoalkyl such as trifluoromethyl,

ab&k e aion QT hfl meelove)y slkemll kzylkmﬂ befridatityi, eterocycloalkyl, alkoxy,
cycl oal kyl - al kyl car bonyl anmi no, aryl car bo am no,

ardl W@f@awbd‘ﬁX)PéYnhﬁ@maﬁé?@ﬁ geafeyl %Y:lby erQasYIRIRYY. 8o,
tﬂgte%aqg%y%nﬂﬂ{ok){ tro gﬁ%%ﬁ%ﬁ%@%ﬁ@% carbonyloxy, aminocarbonyl,

ero car bonyf car bonyl'am no,
caj/l@lm,rbdrmmmh yaycelkylcahphylamena a;ptloalkmll klyylsarbbladgmmo
sulfo ur ea, urea,. sulf 0X.0
S g 5S: ik arRgytagins, Mifetoe ot PR SiiRe,
HeRBS clolkyl-2ikg1da@aYARind, Aefefdaiyldarfonylsmind; Menber ed
opt I onal lé substltuted cyclic noiety, thereby formng

életqrmgalkm abonyleming; Rengykalenhydeyxyp gesibrmercayp. apdupianyl,
exanpl.es. of sich ow. 5 WO
SO0 RGR LS oGP T Bt B, Qe
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 a moiety are shown below:
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ONN nni r~vi nlL The 4- to 8-nenbered cyclic
noi ety fornmed by two adj acent R2 groups can be

WopiokozEBY y substituted with substituents suchrearUsiokyb27721

(i ncl udi ng carboxyal kyl, hydroxyal kyl, and hal oal kyl
such as trifluoronethyl; see definiton of "al kyl"

bel ow), 5 al kenyl, al kynyl, cycl oal kyl,

het er ocycl oal kyl, al koxy, aryl, heteroaryl, aryl oxy,
het er oar yl oxy, aral kyl oxy, heteroarylalkoxy,
het eroaroyl, am no, nitro, carboxy, alkoxyfarbor yI
al kyl car bonyl oxy,nam nocar bgnyl ,

cycl oal kyl yl no, X N

cycl oal kyl-al kyl car bonyl am aryE}arbo yl am'ho,

ar al kyl caron het oa)kyl - c rbg/M“anino,
het er ocycl dal kyl al kyl c m no,

het er oaryl car bo m no, r oar al kyl car | am no,

cyano, hal o, hydroxy, acyl,
sul f oxy a, thigqurea, qu

e atdamberad ExsHE moRsL s by et Ry 2rSips Sine
%éudlnﬁaélg% s&i’uﬁ‘te? %hesﬁ’sé%%éﬁmtuch gasit 1%2)113@@ Xé’rb'ciéaﬂ(yl@

i I@@Nk&l) and haﬂaalkﬁ(s@’ch Mclé)ﬂpormmmmﬂm msi@ﬁmtmt it @ikyl” below),

&Wéi(lh é]lkg?%l% éﬁkﬁl ﬂ%f‘(rf{ﬂ(cﬁépl@’ﬁaoar%yy %%llseseroaryl aryloxy,

Nﬁ%@xﬁ Lﬁ@aﬁk!ﬂ%ky théteﬁi@hry?lhlikﬁkﬁ )aroyl; Kt &olaiGeY, @aind, hitro, carboxy,
eteroargl)) C(NH- CO- (aral kyl)) -

%{omm aAlleflen Wy&(p)wyﬁrpymcarbonyl alkylcarbonylamino,
SRR LRTHRRL, AR oq B! Sy
aE(INHe £568n(l ireine| haenpbpdldajity)lcarbonylamino, heterocycloalkyl-

- ag(le—l— S02- NH%‘%: U%f_;etlrly caqtgg %%E}y k%_%fp@{aé]ﬁ}gq:y?r} amino, cyano,

ﬁ%%y, JEYK Yd kﬁ(ylsulfanyl sulfoxy, urea, thiourea, sulfamoyl
NH( het er oar ylal kyI (%hydr oxyal kyl)-, or

-S(ﬂ(farardsom or carhardoNl i s - . In one enbodi ment, each

f d .
2% §&%@a&§é€g?ﬂe§f‘§acha‘ffk’% 3w KB i S BRbsaimin,cch
-oB(IHkaral kg iy )ndeﬁéi(dwwfﬂ}@! C@(CHL)), - C(GH)- -C(NHz)- -C(CO-NHy)-,

%@het er oar | al ptypgeﬁ kgll—)l-éc\?d}%gélﬁ; tZ’IIt (aralkyl))- )
Q@%&H_%%&%éﬁérZZE Cth+CI}(heteroaryI))
yl))- C(NH-CO(heteroaryIaIkI))

-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-SO,-(unsubstituted alkyl))-, -C(INH-SO:-(aryl))-, -C(NH-SO»-(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(aralkyl))-, -C(NH-SO,-NH(heteroarylalkyl))-, ~-C(hydroxyalkyl)-, or -C(carboxy)-,
and X is -CH-.

In one embodiment, each of X; and Xj is -CH-; X4 is N; and X3 is -C(NHp)-, -
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))-, -

nercapto alkylsulfanyl

6
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C(NH- SO02- (unsubstituted al kyl))-, -C(NH SO02-(aryl))-
-C(NH S02- (heteroaryl))-, - C(NH SO02-(aral kyl))-

WO Qo 98- ( het er oaryl al kyl ) ) -, PCT/US2003/027721

- C(NH SO02- NH(unsubstituted al kyl))-,

-C(NH S02-NH(aryl))-, 5 -C(NH S02- NH( heteroaryl)) -

-C(NH S02- NH(aral kyl))-, or -C(NH S02-

NH( het eroaryl al kyl ))-. I n one enbodi nent, both Yl are

\CZ(NH @OF{heﬂefba@ﬂ?b eumwl G‘@E(hrallml))% -Q(NHTC(M(héter(er@Ikylm
n one enbod

: t
5or-Girsuhstioned sl0m) 1GORLEP DRt CAEERET (heritary)- -
“posi ﬁf ga&]‘lﬁ{yf)gl' ctan goeéﬁaéro%@tﬁ TH%}E g t bot%%@ﬁg?mmted
aflg/)-h eCNH-SOsINH@Em1))-] n one enbodi rrent RL is Cl4

aGﬂﬁ% b%ﬁ??el ég%&h&éﬁﬁ%ﬂ\w arqllfyr] AT eﬁﬁ%lf%ﬁt ., n

'I\?H:l'le%foa A48 g_, nis 1). In one enbodiment, each Rl
ependent y unsubstituted al kyl (e.g., 6- 15
met hy[In ose embydimest, hOﬁﬂSp@rB Ymre]é i sopr opyl ),

am nodh Ror <m0 1k ebap & L QSRR oo, R

WissasEd §ith@8-positikB Y khe(p@kitiontd.¢i, RY lcan baiﬂenwubmmbd at
hal o, gdroxy car boxy, cyang, guanadi no,

zm‘:hefdhg -pgsition Qrghe WW RirfeA §e dﬁplgqngt%qtlb@th the 5- and the

TSRS RENEL A el R CTRARAEIE SR PRt bl
amin® nafiehcrongt, ak kikbxwribomyl. car boxy, nercapt o,
aIkyI ulfaﬁ%lL aIkIsqu| yI aIkIsquonyI

am nocArBofPe 18166 1§ GEK H(al kyl), or
- GO N(Ialoha/ Eﬁl@%@lmﬁhﬁéhé}ﬁl{bﬁ nﬂde@eﬂdwﬂ& ﬁnﬂzbstltuwd‘a@@wé kyb-
or - N(al kyl) - kyl ), koxycar bon

Kool o DRyl omy |hydr9uya1§womlo@gylg(e g, 6

2- NH? k .
SR aregeD Bl byl R BRI, upykpiyied
(Aeingr @RY, cs-ﬁmbrﬁydtlk@iykybyl b, ey aeuxy) carboxyh eyafopgmemh&mb
In one enbodi ment, each R2 is i ndelr()endentl
widise: awige éegak Wik, monaaioviaminp it kylamniaal ky! |

%&%@M‘%b’ﬁlgﬁlg ta 1@”11‘? & {Q¥datyla f ﬁY)l Hﬁ}iﬁ%l@éhocg lgla)lll’cyl)amino,

het'eroara ya oxy,” a
cmmhx@any],kyk)ymnm ogmane(dieﬁemarallayﬂMm«») carhibi2y, mercapto,

noal kyl.am no, . di al kyl ami na, nmonocycl qal kyl ami no, 30
nontetno R R RoTS: efocbin fesl FTREy:
élPﬁ?'drneb-N&d‘l'Bflm‘ %‘ll@'l&%dﬁlyﬁxﬂhﬂ@ d&; QNH CO-alkyl or -
-NH-tetrazoI %/razoy . or -NHimdazolyl), 7
N(alkyl)-CO- alkyl) alkoxycar onyl, alkylcarbonyloxy, alkylsulfonyl, sulfamoyl (eg,
-S0,-NH, -SO,-NH(alkyl), or -SO,-N(alkyl),), cycloalkyl (e.g., 6-cyclopropyl),
heterocycloalkyl, (heterocycloalkyl)alkyl, heteroaryl, or heteroaralkyl.

In one embodiment, each R is independently unsubstituted alkyl,
hydroxyalkyl, haloalkyl, aminoalkyl (e.g., aminomethyl), aryloxyalkyl,
heteroaralkyloxyalkyl, alkoxy, acyl, halo, hydroxy, carboxy, cyano, guanadino,
amidino, -NH,, monoalkylamino, dialkylamino, monocycloalkylamino,
monoheterocycloalkylamino (e.g., -NH-piperidinyl or -NH-morpholino),
monoheteroarylamino (e.g., -NH-tetrazolyl, -NH-pyrazolyl, or -NH-imidazolyl),
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WO 2004/ 021989 PCT/ US2003/ 027721
nmono( (het erocycl oal kyl ) al kyl )am no (e.g.,
WO bi4(02X989) 1. 3- pi peri di nyl or -NH (CH2)1-3- norptinUs2003/027721
nono( het er oar al kyl )am no (e.g.,
-NH (CH2) 1. 3-tetrazolyl, -NH (CH2)1-3- pyrazolyl, or
-NH (CH2) 1. 3-i m dazol yl ), -N(al kyl) (cycl oal kyl),
nmer capt o, al kyl sul fanyl, al kyl sul finyl, alkylsulfonyl,

%ﬁfﬁ)% @kiépiy)l)a l'{ Wk@ﬁ%-gﬁﬁh’?ﬁ%@bﬁiﬂ@&h 3-
g@ﬁoglﬂf ahlbﬁb(}letle;cﬁl&ﬂkylw(rmmijé B2 NHNQI-BM—tgqra@pﬂyl -NH- (cH2)1 3-
pnggqlklypg lﬁ&ﬂﬁehﬁ%@%ﬁﬁ;ﬁ%b@g@@% mercapto,
ﬁﬁ}hr £t %%suwi'f(ﬁl A RIFRST, ecml Q@OKY(alkglh, -CO-N(alkyl)s, -

i m dazol yl, pyrazol yl,
NﬂC@zaikyle or pyrldyl) For exarrple R2 is

RTINS, aﬁp@t cf,ggn%gylk%’%nq 0,380y gm%@nzmyl), -SOz-

) ycl oal kyl am no, nonohet erocycl oaI kyl am no,
nmonohét er oad%(l amn

rNHoideksér 9qu8a$<i2yn1}<al RV GRWE(alkyD), -N(alkyl)-CO-NH(alkyD), -

wgﬁ@ﬁf %?}[)a%}m(ﬁ leggi%clﬁ_l( aly%ldﬁld&yl »or heteroaryl (e.g.,
idatdiyll pyraRalyl] betidA(l, loy pyridyikt Eor@xg'mpéal{ﬁ igl subgituted at the 3-
e L
ﬁi/ogﬁ) yetlﬁbfg%,rslfn% Hlonoﬁbxgb@?@oa@élyiﬁmﬂb ktbnHégdto@slamino,

hal oal kyl™ (e. d., trlfluoronethyl)

amnn((hbtlm}olcyclaatlklyldalklﬂbwmo mem(h@aﬁoalraklsm YR, ky | |

SRS om, oo BB, K RGN, Sefyn-so-

bRy ﬁw%@woamﬁr bplxeyeroayano guanadl no ani d| no,
am no () - é@l kyl) tﬁ Lk&/
- NH( hén gnq)@rybq)cb@pmy |e§ch Nﬂeqﬁép@}d@g X’ y rogen, unsubstituted alkyl,

RSB ESICISA S b AL ), o oo

arflinsromethonyaminealiyl, af;(l}ﬁ}ydl-l@,l he@@ar@lﬁyloxyalkyl alkoxy (e.g., Cis

N#O@W@Sgn%&ggf %raélo haécéa(llg)xy) sué@s%CF&Qlalo (e.g., chloro or
%&ﬁ;ﬁ%&é@ tc%FH h@ gu@ﬁ%tdﬂ% BN _AniRy (@F 9LNH,, -or

zoy

-NOtIXalsH X @13(2)1@113,- het erocycl oal kyl (e.g.

- SBNEEE B PR Shmgpro oD, et
(® 9., -CO NH (CH2)0_3-phenyl),

heteroar | carbonyl am no, 30 _(heterocycl oa I ,
(-Mi(b(pte@gsallbyé))kwy@mﬂ ﬂl@feé?%]r)‘}ﬂy mwéﬁhwu}ryg,-? PIRH, co-

NH-(CHy)o.3-COOH, -CO-NH-(CHy)o.3-OH, -CO-NH-(CH,)o-3-heteroaryl (e.g., -CO-
NH-(CHy)o.5-tetrazolyl, -CO-NH-(CHy)os-pyrazolyl, or -CO-NH-(CHz)o.3-
imidazolyl), -CO-NH-(CHy)o.3-heterocycloalkyl (e.g., -CO-NH-(CHz)os-piperidinyl
or -CO-NH-(CHz)o-3-morpholino), or

-CO-NH-(CHy)o3-aryl (e.g., -CO-NH~(CHz)o.3-phenyl), heteroarylcarbonylamino,
(heterocycloalkyl)alkoxy, (heteroaryl)alkoxy, (heteroaryl)alkylsulfanyl,
heterocycloalkyl (e.g., morpholino, pyrazinyl, or piperidinyl), (heterocycloalkyl)alkyl
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het erocycl oal kyl (e.g., norpholino, pyrazinyl, or
pi peridinyl), (heterocycl oal kyl)al kyl 8 WO 2004/021989

wWEOAsR893/ 027721 (e.g., norpholino-Cl_4 al kpdT1/US2003/027721

pyrazinyl -Cl.4 al kyl, or piperidinyl-Cl.4 alkyl),
heteroaryl (e.g., imdazolyl, pyrazolyl, tetrazolyl,
or pyridyl), or heteroaral kyl (e.g., imdazolyl- Cl.4
al kyl, pyrazolyl-Cl.4 alkyl, tetrazolyl-Cl.4 alkyl, or

gyg I Ig%s}hphlgmcflgﬁi %ﬂldr]), pyReR®1-CeX alipl, s p@érldlglb‘l( (Gl kglkyl) Areteroaryl
al oa . ar no
(ecg. gimidazalyl mﬁéazylsgc%ﬁﬁolylaﬁwyrldmh( W?%ﬁ‘%?%ﬁe e’)?zy { i idazolyl-

CNLEE M08, BATAFe, P bR pr el
SauiplexePIEalkpt) ard\NH( het er ocycl oal kyl al kyl) are

g}%‘g{'&%@per az d?r&}'/l al K Fﬁ%) élﬁggqr?mtygﬁlé% —_ﬁﬂ?bﬁe)rl | 8bof), and
Imgkﬁg@)%oaygqiy r) are -Nmtrazol vl a|1%?% NH(heteroaryl) are

-ma(téﬂf@z)olyns-mﬂtmamm) and -NEi(inyidezobily | SeandsHampies of. |

]gﬁéheter%ﬁq%ﬁé’ ail%g el)ﬁ.l @i—ggllpga%ymkyg)z@ %n%ﬁ‘ko(b#@% -p1%r1,zme)

h§dhydrogen unsubstituted al kyl, hydroxyal kyl, 15
hal oal kyl trifluoronethyl

| ky]
aNF(mesph pklw al%hlét(@g@amH(@ z)@wwgﬂlmg RS opGramplgs o

hﬁéﬂ%he@rbﬂé%g’ﬁ%}%ﬁﬁﬁ%@p%my%%ngfé@I )l\g@@l’% (gby‘/sc Igi(?g{)kyl ),

mellym&ﬂ) ab kNI (CHN-hetaeclep ayd INH(imidazolyl-alkyl) e.g.,
- NH( het erocycl pal kyl -al kyl ), -NH(aral kyl), or 20

wrgR¢HPLEY ) ), carboxy, (heteroaryl)acyl,

am nOQﬁ‘BQ@&MﬁodlmBﬁt RW%[ lr&%hb&ﬁﬁbﬁi%ﬁte@alkyl hydroxyalkyl,
(het erocycl oal kyl ) al koxy et eroaryl

(hhlettayber g t)rlaum;otr@mhyﬂ)a ﬁmlnoaﬁ@ﬂ earﬂ@wa I%MLI lvmroaralkyloxyalkyl
| kyl).al k het
LT AR S sl g om0

d ] N%alldy@z,NM}(dy&@amylﬁL ?;2 X3, and X4 25 is
o N patarocyciod s - NHABeiGADs el hesesocsamalkraliy by “NHaralkyD),

0Qdependently CR'. In one enbodinment, X3 is N For
exanple, X3 is N and each of X1, X2, and X4
-NH(heteroaralkyl)), carboxy, (heteroaryl)acyl, aminocarbonyl,

heteroarylcarbonylamino, (heterocycloalkyl)alkoxy, (heteroaryl)alkoxy,
(heteroaryl)alkylsulfanyl, heterocycloalkyl, (heterocycloalkyl)alkyl, heteroaryl, or
heteroaralkyl.

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

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

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

In one embodiment, X, is N. For example, X4 is N and each of X, X», and X3
is independently CR*.
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i s independently CR 30 In one enbodinment, X4 is N

For exanple, X4 is N and each of X1, X2, and X3 is
wo paepergent |y CR. 9 WD 2004/ 021989 PCT/ US2003PORUIA3/027721

Sone exanpl es of a compound of fornula (1) are

(2- Met hoxy-ethyl)-{4-[2-(6-methyl-pyridin-2-yl)-imdaz

of 1,2-a]pyridin-3-yl]- pyrimdin-2-yl '} -am ne;

(3 {4 [2 (6 I\/Ethyl pyridin-2-yl)-imdazo|

&flaJcoPr}brohHE!l of fordul (a)rarélo } -5

pro -ca mc acid tert-butyl este

((ZgMbmodﬁ-zeﬁin1{r4y[l2-®l°mpﬂ’lb’9'm{r¢h{1 z.xl)anﬁggm[i[ 2@”%111?1'3 )
E}g}ﬁl glg[yl} émlne] pyridin-3-yl]- pyrimdin-2-yl }

Ed\/%t{?mu@ﬁpyﬂdlh a@ﬂ?{lﬁrc{aﬁom ﬁllpblﬂdlyiﬁl—jzl]-lpyﬂmydh)l—z-yfaMalo}
al pyrid y] pyrim din-2-yl -am ne; 10
}PI@PY@%@@WW aci fertohuiyt ZGSW) 3- (2- et hyi suI fanyl - pyrimd

@ql(r&ld%ﬁ? Qﬂlgg%ﬁ?}#—fz_ yr| m-d ?xﬁdlﬁ 2¥§' ‘1%9%%%@%?}? -3-yl]-

rﬂrdyd 2-yil e [ 1, 2- a]pyridine; (4- {

c@{\qz ?@p@‘ﬁﬁ% (S Pyt g i 2 RbPERS IS

Pfﬁhd@rﬁ% tlJe_nzyl -(6-nethyl -pyridin-2-yl)-imdazo
246 Ma]lyiypywdlmZ-?I)y?p 12-msitryilswl fahyd-iripmidin-4-yhiipedazol 1,2-

Bt RSt 1 Pos et dine 2yl ami no -
Fse@tMeihaﬁ@shﬁaﬁmrpy@mldmwm) “D(8-pkthgbpyidin-20yl)-imidazo[1,2-

(2- Ami no- pyrimdin-4-yl)-2-(6-methyl-pyridin-2-yl)-
a]wadws{ 1,2-a]pyridin-6-yl]- methanol; [3

-ga-i?l(q-%%&% lﬂfé{b h‘?i?a%oﬁlgz- Min:ﬁyniﬁiri%iamyi-»ramo}-
bﬁty();’caﬁmmoa@ylterﬁbdnyhesteryl) 6- met hyI 2- (6-net hyl -pyrid

Fomebrstsi b Wﬁ%ﬁwﬂﬂnz - lfgtdﬁw[} 2:4pyidin-3-y1l-

ﬁnﬁl?dlﬁ_@__l ?n-ag,)élqzé(){n ?-I 2 -yl)-6-net hyl - 2- (6-net hyl - pyrid
(5-{4- [2 (6-Methy1-pyr1d1n- -yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino}-
pentyl)-carbamic acid tert-butyl ester;
[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-6-yl]-
methanol;
[3-(2-amino-pyrimidin-4-yl)-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)-imidazo[ 1,2~
a]pyridin-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-y1)-6-methyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyridin-8-yl]-(2-pyridin-3-yl-ethyl)-amine;
[3-(2-methanesulfonyl-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2~
a]pyridin-6-yl]-methanol;
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a] pyridin-8-yl]-(2-pyridin-2-yl-ethyl)-am ne;

[ 3-(2- Am no- pyri m di n-4-yl)-6-net hyl -2-(6-nethyl -pyrid
WO 20024091989 | mi dazo[ 1, 2- a]pyridin-8-yl]-(2-pyrPdi/ms’03/027721

-yl -ethyl)-am ne; 30

[ 3- (2- et hanesul fonyl - pyri m di n-4-yl)-2-(6-nmethyl -pyri

di n-2-yl)-imdazo[ 1, 2- a] pyridin-6-yl]-nethanol; 10 WO

2004/ 021989 PCT/ US2003/ 027721

[ﬁ(zéﬁnﬂiﬂ peri@idin- -yl Grndetly] Y2~ @-methiplpyrddif-G-yip izl .2t d

%]}’Wﬁilind% Ml-]ézgﬂyflglélz‘&bé‘?tmﬂli) RIS _et hyl ) -anine:  [3

[i@z.@gﬂlﬁk? Rl Al fﬂ) éf—r%ét%}g}-r@l (Cﬁaﬁl@ﬂllyl-?Ttﬁ(ﬁnJﬁeﬂpﬁhrd@ﬂd[ﬂ din

a]wn@llneﬂ vﬂ (a—mrpmlmp%fm-pmw emige;

AN e FA e g1 P b e et 2

awﬁamsim] p%rriydldlh 2—?’}12{1}1@1%[3 (4-Met hyl - pip

eridin

[P4- Mqﬂaﬁmyperlﬁyrfﬂ )rprgpxll Xl i eranegofl-pyridip-2-gridaar %

-vl1l.,- 1 ne;
F%y%lgkn%yl]gﬂygmggléléﬁ'll}h}a alg%n [ 1,2-a]pyridin-3
[LLL@-prydIihM-;ﬂli-imi&az}b[1],2-|a}py|r1dlm3@l)-yymmﬂhlyl-yl]—];fyrldhi-ﬁ'redmethyl-
{4-12-(6-Methyl -pyridin-2-yl)-imdazo[ 1
apIt pyri di n-3-yl ] -pyrimdin-2-yl }-((R)-1-

| - r1d1n- -yll-pyrimidin-2-yl 1-
F!ﬁ%é z\gétfg;gl ;%yrlﬁmpgsfi) dllmﬁdaZZO[l 2-alpyridir y[] py y1}-(R)-
phéhvidephyi)ainine;3- y| ] - pyrl m d| n 2 yI} ((S) 1-

?ﬁ?ﬁg agetﬁé&wﬁu}s? SDadazop)F-amridinplyrigidin g
ﬁhmez yl}-(1H tetrazol 5-yl)- am ne;
-&H[tw “Met hy] - p ridin-2- L m dazo[ 2- 3] pyri

@th‘yld?}ﬁLdEl' y]= lgrzdpzoik?lﬁmrtdgl 3w1]yp>m1ﬁg1-2 -
y.! - di n- 2-yl d
é?zg]]-gg' [ n 3 ;I?Iy]rI plyPl m él )n I2myl ?Z?[Z 20
r{M[pk(élMé’thﬂl-p’ylrrdm- Pyl insidazog] ,2-a]pyridin-3-yl]-pyrimidin-2-yl }-(2H-
{4 GNEthX pyridin-2-yl)-imdazo]
P}/@Zalr WPrRAS3- yI ] - pyrimi di n-2-yl }-(2-

r L vll- 2-vl
QM [ng Niéh I\/Zl ﬁfdﬂ%%%yli)gili‘i‘gﬁgzo[l 52 a]pyrldm 3[y1] pyrimidin-2-yl}-(2-

m@ph’ll}lply‘4-1yﬂ-ﬁﬂhyt3'a’}l111]13 pyri m di n- 2 yI } (2- pyridin-3 -y
|G 8 e AT ARidin-2-y1)-imidazo[ 1,2-aJpyridin-3-yl]-pyrimidin-2-yl }-(2-
pyridin-2-yl-ethyl)-amine;
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-yl }-(2-
pyridin-3-yl-ethyl)-amine;
{4-[2-(6—Methyl-pyridin—2—yl)-imidazo[1,2-a]pyridin—3-yI]prrimidin-Z-yl}-(Z-
pyridit}-4—yl-ethyl)-amine;

{4-[2-(6-Methyl-pyridin-2-yl)-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-
piperidin-1-yl-propyl)-amine;
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25
{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-

W@ ko498 di n-2-yl } - (2- pyridin-4-yl-ethyl) - aPCTE$2003/027721

{4-[2-(6-Methyl -pyridin-2-yl)-imdazo |
1,2-a]pyridin-3-yl]-pyrimndin-2-yl} -(3-
nmor phol i n-4-yl - propyl ) - am ne;
{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[

e
%%é'[l\iétég;l?}’d C{H‘%‘\@?ﬁ -(gg}}eﬁml%Jll%hgél?%)ﬁ?&i?[n-&yl)—imidazo[1,2-
ng]p ridihthi adi azol - -am ne:

2 s 'fyolli?fgz RARRER Ut i

t ) (2-met hyl sul fanyl - pyri m di
?‘I]p&g ]I”v‘)% é“&lrg&éflﬂ[p% @Iget}(%yersfééh ne- 6-car boxylic acid
HI{BIMéthgklspﬁ[dm- -y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2-

(6-Met hy rJdl 3- (2- et hyl sul fanyl - pyri m di
Fﬂpdﬂgj}nf Ly ﬁarrB AN af1d2e2h)ﬁ]e%)t§1;,l di ne- 7-car boxylic acid

Qt ?W/I & 51-H¥ridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-
( R ? ﬁn F;I)}I‘IS(’Z{I) n- (2 yl )y 3- (2yrr%}tl hyl sul a)nyl pyrl m di
a}p@rlm@lml-?fylaazme 1,2- 10 a]pyrimdin-7-ylam ne;

ggﬁ J? Hin%%yq'%-@ﬁ-g?-ﬁﬁ@{-mpt][h%f églrrlﬁﬂ?n 52?’151 r@i’ﬁa{z(gl 3 aﬁpyﬁ&mb'@d]-
g?ﬁﬁﬂdlﬁ@tﬁaﬂmw})b@ﬁearmmﬁ) -y K2t ot m@fnmembmym 8-dihydro-

Zfloi(-@gi&-fg?aaza -2atirfeacer]s susphanesgfanigeddi f oni ¢ aci d;

%é?an é 6“&*%;8’ i;x% Qéﬁ—cglilyd%( @ngan%ngb 9Mgr536-%1ﬂuoro 4-

6-trifluoro-

(@44 @-[@Hkﬂwmthh%ﬁbﬂdldazﬂlﬂ 9]pymdldézyiﬂ-Dmma]IWryl@mmO}

BHYY}?%%WG%YE%&W@@H%WZS%CF “benzoi ¢ aci d;

% (%M@tynwﬂmrz ?1’)J3=(%=1MJ>1?)h§hr( 2=y ARdih =) Sthicpyo[il 2 di
i m dazo 1, 2- pyri dine;
z}p(yﬁbdmhyl pyridin-2-yl)-3-(2-piperidin-1-yl-pyrimdi

% @Mykgyng 6D gll)ls (% pl?%ld%l R¥h! pglhﬂﬁ‘dm 4-yl)-imidazo[1,2-
@rmyl{erolldln 1 yI pyrlmd|n 4-yl) - |mdazo [ 1,2-

& &II-Y?'SY’F@#_?& -¥B: 3y02)n WX i ol %}}(ﬁln4rai1)ag%18ﬁ20£1 3
a]pyrldlne,
2-(6-Methyl-pyridin-2-yl)-3-[2-(1H-tetrazol-5-yl)-pyrimidin-4-yl}-imidazo[ 1,2-
a]pyridine;
2-(6-Methyl-pyridin-2-yl1)-3-pyrimidin-4-yl-imidazo[1,2-a]pyridine;
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]pyridin-8-
ylamine;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-6-

carbonitrile;
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WO ajoppeiosd ne;

a] pyridine; 25
2-(6-Met hyl -pyridin-2-yl)-3-pyrimdin-4-yl-imdazo[1, 2

2-(6-Methyl -pyridin-2-yl)-3-pyrimdin-4-yl-imdazo[
1,2-a]lpyrimdin-7-ylamne; 3

-(2-Am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-im
idazo [ 1,2-a]pyridin-8- ylamne; 3

d(% Aﬁﬂln@%ﬁ%ﬁﬂdlﬂ-@ AN hgi -pfridiat Pyl)-imidaizolile- Rlpyﬂldme 6

azo 1, |ne 6- 30 carbonitrile; 12 WO
zamamﬂzmggb PCT/U82003/027721

ﬁ'f(gz o no Pnéx]dmnh }}ld)nZ gs‘é'l he/‘iZ Pgﬁdlﬁef -1mﬁ%1rzbﬂ'i‘a]%y§féh)1e-'6-

pyri oxyl 1
%ar@@xﬂl’ﬂd&ﬁ&({)‘(féll]&fbﬁhrﬂ%ﬂf}ryéthyl?a(nﬁidmt hyI pyrl din-2-yl)-i
m dazo[ 1, 2-a]pyridi ne-6- rboxyl (9
GFE: mm%mgﬁn@ryﬁﬁ&- @}negm? a@ﬂd@- yl) imidazo[1,2-a]pyridine-6-

%a{tf gi{ 4)15fbgéﬂ12%fgﬂéthylfaﬁ1§de‘mt hyl - pyridin-2-yl)-i

boxyl'ic acid
G- Al]ndloeptﬁnnﬂ-uylfl{yél -Pry6-megtryl-ghgridin-2-yl)-imidazo[ 1,2-a]pyridine-6-

ﬁ@%ﬁ%@%@%@” o B i A

@%dm&y}ﬂmcﬁmgﬂmﬁ& n@fﬂyﬂ-@ idin-2-yl)- 1m1dazo[1 2- a]pyr1d1ne—6—
Am no- pyri m Eﬁ met?; pyridin-2-yl)-i
rmrlbazyiﬁc qc@(%]rwﬁmxmeﬁyl)aam@ecar boxylic acid

h .1
SRR RS T AP ety pyrdine 2 imdesaf 2 glyrifing: €
| cEibor] 11c1a<£id @—ﬂﬁ@pl@h@ylﬁeth;d}imbabeyl ic acid
%2 th| ophen- 2-

@zAmmmeyery @ri‘*d&fl}‘rg 4{%3me}hygrpy@dwe%ﬁprlnm,qug, Zrelpyyjdine;6-
'ngi%%c &%3[3?%%{5@1 &sﬁ;eﬁaznfz ﬁ’yb%ﬁb*l?—agfndege

33—(Mnmmpywrdlwe§{1h246y¢e)h32~p(3'6dwe2-MbI-lnp@arfpﬂll ﬁ-a]pyylpigneﬁ-
cl@zgiw g 9_"1143 ridi ne-6- carboxylic acid am de;
§a{ Addp di n-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
@& &lind-p fnﬁld?ﬂﬂ'-ﬂ) -DE6EnetBAPREYM-2-§1)a&didhzo[ 1,2-a]pyridine-6-
cyclopro
Fartpxphe n@dsycplpmoaylﬁmadeﬂ )-2-(6-nethyl -pyridin-2-yl)-i
I, PQIN| )
3—%@% d—ggru%l(ﬁx 4- }% Qe(é Qnet}%q p%‘iﬁﬁl %—Xf&) 1%11@&091,2 a]pyridine-6
ZafbdxMit Beid pibiylamide;n- 4- yI) 2-(6-met hyl -pyridin-2-yl)-i
' 1, 2-
m@g??égg)%qrpﬁrégll yr ! (:1) 2- (6-meth rp?l(r))((i n- ,JZ-yl) 1m19azo[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;
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[1,2-a]pyridine-7-
carboxylic acid;
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;

13

PCT/US2003/027721



10

15

20

25

30

3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
m dazo[ 1, 2-a]pyridine-6- carboxylic acid

woreiohoxysan de; 25 PCT/US2003/027721

3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
m dazo[ 1, 2- a] pyri di ne-6- carboxylic acid nmethyl ester;
3-(2- Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
mdazo[ 1, 2-a] pyridine-7- car boxylic acid;

&2Alﬁ{Hof}Brri9ﬁﬁBimi§ C?EB {6-Weltry2- I@dlﬁ@-—ﬂ?’ impiaro[diMapysidine7-
m dazo| 1,2-a]p ine-7- 30 carboxylic acid
Chrbouliti askb@- anmprpéhsﬂyamlc@m de; 13 WD 2004/ 021989

§C% Szo?}pié’r/rprr%léyrg} l) 2- £6 rr}eschyﬁ pzfrédl t%lglllmbd)?rz? a]gy 111ne -7-
hdhazdlc alndzi] 1mhydamm07eth3dﬁmhmbeyl ic acid
2- am no- et yI) am

(2= AiNOaRYEYRIHA-tHYH: Zr(@fr)etlylwf%t%wlﬁmzaﬁ1%'2@?5”??%‘
(Zgl%ég lkc %ccf mﬂl%"’&?hﬂ?? aénrhG@é boxylic acid

3-((22Aﬂmonwrnmdnmﬂﬂfyﬂ)q246*yﬂeihﬂ~pyﬁdme& iy timidezp i Frafpygifine7-

g o BHRA P R E RS 2! C
3@ Mﬂmpﬁﬁﬁidm-mymy .’?f'(&irﬁeﬂ%d(p@rlﬂiﬂtil?’l) sipdaizd| 102-apytidlink+T-

idazo [ 1 a] di ne-7- carboxylic acid
(capb@xy)hczaqaryfz—dmplrenﬂ vleathy)-ymidei de: 3

AT i - N i,
3((3éz nop)%}/ dg%/? y[lh 4 ég .;aeﬂ%ra-(pgn% fﬁ)llgﬂgdgggcb-%]ﬁﬂﬂhn'em
(o%rHoBlyl@cpzhﬁdl (p?lpe}fidlﬁs mm)eﬂ@mmue 3

I%@zéglf%o&é%@?kﬂdﬁ%% (émeelgflwgggﬁ%\s’éd%éazo 1,2- a]p}glrlzhner?

3
("?5"%221 ‘%cnd §?¥%H¥§H§r¥ﬁjd’ré’z‘ﬂéje( 6- met hyl - pyridin-2-yl) -
|3§@2Anﬁnc&pyrﬁnaijln-|éwl) a+(ﬁﬂne7hylﬂvafrldmx%~bfl)c1na@aze[1 2- a]Pledlne 7.

- di | h (?ram de; 15
§af er? EP?( i din-4-yl)-2-(6-nethyl -pyridin-2-yl)-i
gﬁAﬁ{lﬂo gyra&lauﬁmymg -(8-my1 RN Ini-Z-yHciiddan| Y2a]@Bridine-7-

Am no-
maehquhc Wl§3201?ﬂﬂﬁiélﬂﬁ%eepyrl di n-2-y1)-imdazo [ 1,

53 @A%%{Tri[td @%@}dﬁtﬁ#&ﬁ%?i@fﬁtﬁ%%&ﬁﬂcy ﬁQQHggér}%éLPQ“agﬁmldine -7-
madﬂa&gl[lc dci@ ethlypysterci ne- 7- 20 carboxylic acid et hyl
este

SHBARRBidiRTdih 22(69’[1‘)th32‘ RoB iRt Primpgazoll- fratgidine; -
Natiaic doid ettlyRihikigi ne-
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-
carboxylic acid hydroxyamide;
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-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyrimidin-7-
ylamine;
3-(2-Azetidin-1-yl-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-y1)-imidazo[1,2-a]pyridine;
3-(2-Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]
pyridine-7-carboxylic acid ethyl ester;

14



10

15

20

25

30

carboxylic acid ethylam de;
3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

wore@anol9sd, 2- a] pyri di ne-7- carboxylic acid PCT/US2003/027721

hydr oxyam de; 25

3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
m dazo[ 1, 2- a] pyri di ne-7- carboxylic acid

nmet hoxy- am de; - (2- Ami no- pyri

Ul(QlMet‘ﬁaﬁésﬂlfcﬁry(—@yﬂﬁﬁdiuM- jdyal-(d+metﬂylypy)rdlm2@a)21m1ﬁazb[1 2-
yrimdin-7- ylann

aIPZﬂAE’étq @ﬁrbpxthamﬁyfl?th?lcﬁSWA yl)-2-(6- et hyl - pyri di n-
R R D R A S BN

imidadzofll 2-d]pyrithag 1, 2-a] pyri di ne- 7 car boxylic acid

t hyl t 14\/‘020 989. P S2 /027 3

S Evehresautangnt %—%—mﬂmﬁw BT Z) o

q}n%ay(g[)nq]bﬁﬁgge[ 1, 2- a] pyri di ne- 6-carboxylic acid
ester;

3(32owcthﬂri‘éd&1(6mhylmmdm -iyh-3 (3 mpthylsglfppylypingidingsyh-

2- di 5
Yo SR s A B85 Rmiad 222 P e ety - 2- (6. et
By(2- mma@bsmf&z}mp)jnmlmmd@yb{z -(b-Rethylpyyridi-Aeyl)-Bnidad[1,2-

-Dinet hyl - N-[ 2- (6- net hyl - pyri d|n2yl) 3 -(2-nethyl
SINYFRPO-BRPORTEPIN- 4- y1 ) - i mi dazo [ 1,2-a]

%y(r%I H‘kg‘ﬁ@%’ﬁr‘lﬁ’g dfih 1219 Op};f’ldln-z ~yl- _1n211_dazcz[r1m2 a];/) ridine;

i35 Q—D}dh)orom-dﬁhié-[lg (d n@thﬂ@ya]imyz véﬂmeda@oﬁaTr blmrlﬂmr%/ wll- 3

sy il S O 5 S p b p-3-050 o Bhfaro-
%ﬂ %arftﬁenn%mtbreeuﬂhmqm Zeidy) ) - | m daz o[

ridin-3-yl]- pyrimd :

Sb[bit-@l-l)’f/ ethyl- szdm- yl)pym@tldlaﬁwl& 5@%9&@%};11132 Wxipigazo[1,2-
] %lrfydro 3H xant hen-9-yl )-terepht hal am ¢ acid; 15
?M Met hyl - azi ridi n-1-yl)-pyrim di n-4-yl ] - 2- (6- met

By 2~ @Iymedl'yhp@efsalzbrb14y1)€t@'mﬁlﬂnn24 -yB2p6r inelihg e pyr&din-2-y1)-
-[2-(4- Net hyl.- pi perazin-1-yl)- pyrlmd|n4yl] 2- (6-net
H?‘Fdﬁ@ﬂb%ﬁlﬁ’y@d‘&?f’*) i mi dazo[ 1, 2-a] pyridine; 3-{

|[33r;]{ @ﬁ?ﬁ?’“ﬂ‘g z‘gﬁ{n'f}ﬂ‘fy‘ @:2 g )neﬁfy(-ﬁyﬁrahlwﬁ)@mrda%m -Ralp{didine-6-
carbonyl]-amino }-propionic acid methyl ester;
3-{[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-aJpyridine-7-
carbonyl]-amino }-propionic acid methyl ester;
3-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino } -
phenol;

4-(2-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-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)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamine;
4-[2-(6-Methyl-pyridin-2-yl)-7-trifluoromethyl-imidazo[ 1,2-a]pyridin-3-yl]-
pyrimidin-2-ylamine;

4-[2-(6-Methyl-pyridin-2-y!)-imidazo[ 1,2-a]pyridin-3-yl}-pyrimidin-2-ylamine;
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M];ghiﬂuﬁﬁi—’ﬂyl] N otindmid®: ( 6- met hyl - pyri di n- 2- yI ) - m dazol

é%r%ﬁ ngrlg’m: yﬂ) Pgmet yfjsuﬂ”anyl pyrlhndln 4- 3%1 1m1cfazo[1 2-
%ﬁ lglﬁ-9n¥ﬂr%@¥ﬁ nqilldg 2- yI) 3- (2-net hyl sul f anyl - pyri m
a

ZO
é\]I-}ﬁy(I-mndnastYr-uyliqm@-ﬁyﬂ*r(dfmetBylypy-qglue@yBﬁandajz@[1 2-a]pyridine-6-

cﬂ‘{bﬁ’nﬁﬁﬁﬁthe}%‘ﬁ%ﬂ ddfn 2-yl)-3-(2-nmet hyl sul fanyl - pyri m

aﬂI—FW(Z ﬁ?ﬂfiﬁdmﬂ d}ﬂPQl(BE}HétHﬂrpyndm -2-yl)-imidazo[1,2-a]pyridine-7-
n-2-yl)
c(a@mﬂhwhanewgwmpim m di n-4-yl)-imdazo [ 1,2-

aﬂl—‘fy-r(imn%h&pyn%cimﬂrﬁ? b%a}ﬁé’cgﬁ'—pyndm 2-yl)-imidazo[1,2-a]pyrimidin-
7-y1]-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-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a|pyrimidin-
7-yl]-3-pyridin-3-yl-propionamide;
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-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyrimidin-7-yl]-2-(3-methoxy-phenyl)-acetamide;
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15
N-[ 3-(2- Ami no- pyrimdin-4-yl)-2-(6-nethyl -pyridin-2-yl

WO 200ai02i8[ 1, 2- a] pyri di ne- 6- PCT/US2003/027721

car bonyl ] - net hanesul f onam de;
N-[ 3-(2- Ami no-pyrim din-4-yl)-2-(6-nethyl-pyridin-2-yl

“)-imdazo[ 1, 2-a]pyridine-7-

car bonyl ] - net hanesul f onam de; N-[3

$:2 g’ﬁ?lé?&n%{ﬂfoﬂyldlbﬁrrﬂrdﬁi )tgl?y-memtﬁyypymn+z;yh)-imqam[-1;zm

0 pyrim d

a]p}yhﬁudm—l 31 FEE3 ﬁmgthﬂrléﬁynaym% et ani de;

1% -ﬁ;-é/ieg A Ryt g@ﬂrrﬁ i A-4)2.18 nfe@mwm - Py Lihdar1yl-
ffﬁfd'iWV i y@di’hdeyl proplonamlde

&Tegu?@nﬁ Ibgl?rpﬁqla-?iry)f) ir(éﬁeth ptyggih:%&ﬁi:ighé‘dz%[1¥i-
eﬂg ré‘H Z%m di n- 4-yl) 6- met h di.n-2-y
N- )I[;@ﬁb@ﬁb?&f@ﬁ%}%lﬁddgnﬂ-%)ﬂﬁﬁiréeah)g-ﬁ)gﬁﬁ@eg >3/11r)I lrrllcrilazo[l 2-
4-yl)-2-(6- met hyl di n- 2-yl
a)]Pthlf‘Hf&rtg[ylﬂprQBéf‘ t9° :’ﬂndl ny )7 yl]( nlngot?/na%ytrjle e
NeB 2 (2miMelRaRESML4- ?M (ZGIJMEﬂhm pyritid-2yy])-indidefol it d]yyrimigin-

r|d|n 2-yl)-imdazo
&y ypropmnlarmd% yI] 2- (3- et hoxy phenyl) acet am de; 18

B R T AR i s,
Sdetlinfid @ zl ) - |7m ldiazg[ 1, 2- ol - but

rrmadin -
S o e %am-zwh B 2y @nﬁaﬁmrﬁW{d?’%y S
fgeadiegigza | 12 al pyrimdinTol) -3 -pyridin3
NlE&KQ(émemahwtdlﬁ@ml)—upgdam{ﬂ Aradpyridin-p=yil-primidizndtyl by
ridin- ﬁ’?o‘%%ﬂj m dazo[ |,
B9p9RG- By ] - ni cot| nam de; N-[3
N(-(El Migideanmmyt 9?&dhn@yijlb-nﬂnﬂiaﬂa[4 Y 4]pyiRdif-B-ytiphsitidig2k di

I m dazo
slapyino imbuty B-BOPIPY flg snsdetnde:

NP A s e
Ma{rﬂmﬁ}Zb&t&)Wé*a)sIquyX) athide2- yl ) - i mi dazo[

r|d|n

Nl { 4}{11275[-@61 F/éi‘?ﬂ%t Vﬁ)%)l{:‘ d%[ﬁ]ﬁmﬁacﬁ'it)‘%’lﬁ'i}dﬂ%?g%ﬁ e snlt%?’each of the
Lot Bumé o HrBiubs () & aR6rWitHifl e séopé ofithis 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-
chloroperbenzoic acid or HyO;.

A compound of formula (T) that is acidic in nature (e.g., having a carboxyl or
phenolic hydroxyl 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,
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
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but ane- 1|, 4-di am ne; 15
N1-{4-[2-(6-Met hyl -pyridin-2-yl)-imdazo[1, 2-a]pyridin

WO eogloropyri m di n-2-yl }- propane-1, 3 -di am nePCT/US2003/027721

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

1, 2-a] pyridin-3-yl]-pyrimdin-2-

yl am no}-butyl)-(BODI PY FL) am de; and
N-(4-{4-[2-(6-Methyl-pyridin-2-yl)-imdazo[

fy Rodllone hdlil Mrydrabrdmieycidyhgdrotadi4bid, sulfuric acid, methanesulfonic
yl am no}-butyl)-(Texas Red-X) am de. An N-oxide .. .
e m@sph%wcﬁmd)apéwnw@&ﬁlrwéﬂ}%ﬁc ¢ .318@81)‘(15%{10.?“‘6? acid,
?%?J]ac% dellSoic gﬂﬁp&&ﬂ&'éaaf mhRh{EURL 6dlicylis adil SRaltd 4dM, Fumaric

e Scape o I's invention. For exanple, a nitrogen
adioasadrbio axid, tvdeit adidawetieaddyandratey nuneral and organic acids well

ni trogen-cont ai ni ng hetergcycl.yl ,..substituent can form
RO o SHe prsam B et e s piaT Sies ST PR e By
fegitheBScdhpRmd SR ERMARATPANGEGE s frarwitidauffidient amount of an
compound of formula (I) that is acidic in nature

aeid ge.g., hudronlgoric ecidliopyeduse an ppidrgition syl teosy? hyprehpgride

SO0, 9 TR AR ) B R AL Rl ol P fine e
kd1ewaB angitele dilete aivednb bavic suletiors@ld Soliannisdronidd) sodium

har maceutical ly acceptabl e am pes, such as ?mmnia
gmg)qonaﬁei PRIZSSIUBD CH RIS PR FRIACER) N mipgps of formula (1) can also
hy ' HPRRYNY cSfic kM oftlchilf adtifee
P%’e%g 'é%l %O?%%gﬁag{:ailgotg orm glcilg addi tsf 8}% sa?;ts.1
Exapphrels, pire disstereamesss bda imistutadel didstervy®ne904/ 021989
003/

PCT/ U 3/ 0277 i c .aci .hyd '

et o g oD SambhoGraely il MR Sk aers
#4hilly tyPRASTERBIIrE A€ S And/Br ROADDEERIth 26 ICT, aRlue ofitdse than 10 uM
carbonic acid, Succinic acid, <citric acid, benzoic

avdler, coostitions asdsiseribedn Brpmples 7@nd 8elaw;| Pemeeqrapousds P

cid r.i i d ' pel, maleic acid,

z%réwl%hgg?}&l?ﬁ%g%(?)tvﬁlél?%r%ngélg{r’vg?M organi ¢ acids wel |

5 knowbnippuad st fotrgla P8 cawblso be infoeiftadtby appending appropriate
addition salts can eEJe ,prep?red by treating a,. on@?ound
denctigpalifies te pyhange selestive biolagical PFpeeRi PHCILMedHICRqNs afe
@cﬂeﬁﬂtin e ANanddRUHd B that WAV QbbRaldfehetatiof into a given
produce an acid addition salt (e.g., a hydrochloride
$idlogical Bystema(e q., dbbahids fyorphstd systeam dertrd ammvens sy$tdma)c kncraase

its free.base formby.treatin he . [t.wWith a

SR TS e ianbilay B8 el abfisdhop oY i orpytiss,
A AE and O IteR T2t ot A#BAN WxBmpRE ba R MbEficAMR it ude,
or amoni a). Conpounds of fornula (1) can also . be

dutare riolimited kaneserifieakion avithcpedyshirlere slyeale devatization with
rgi%%l&%? 3t fa89 ta!:i‘a%{ﬂg%tlﬁﬁ{si, {Shversion to carbamates, hydroxylation of
aromatic rings, and heteroatom-substitution in aromatic rings.

The present invention also features a pharmaceutical composition comprising
a compound of formula (I) (or a combination of two or more compounds of formula
(I)) and a pharmaceutically acceptable carrier. Also included in the present invention
is a medicament composition including any of the compounds of formula (I), alone or

in a combination, together with a suitable excipient.
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conmpounds, pure diastereoners, or a mxture of
di astereoners. Conpounds of formula (1) exhibit

waeopiewsngly high affinity to the TGR(3 fam PgT/USWE3/027721

receptors, ALk 5 and/or Alk 4, e.g., with an 1C50

val ue of less than 10 pM 15 under conditions as
described in Exanples 7 and 8 bel ow. Sone conpounds of
formula (1) exhibit an 1C50 val ue of below 0.1 pM
Conpoumg snvehtib®alsd! fe’atv.(rés) a mathodlo$ mhﬂﬁtun@’diefﬁ @GP faynily type I

SPiors Ak Blropieh et (qsobbaenJCs velierp A D g referbly,
gésﬁithamom hford ?x%fé?é[btl %b@twﬂm yg%tlﬂa%@utlhabdmg%e@aﬁof

ogi cal ’penetr ati1 oA into a gi ven 20 bi ol ogi cal
systheting(the gel] withaodffettivepivauintofsynstozmore eompeunds of ﬁmmlsla (I)~

l.
R 1 5B S AL e LR i e
@%ﬁ@l paRvaP i i1 Glih & kubjédt €e. gf a @ee 4l s06h adhimmgd) 8cluding
t hese no flcatlonsmclu but are not |imted

the, stepso%cmrrrawag thereelliviith qi@rlylértlﬁyn@&@ ige yeied an effective amount
rlvatlzat| or fatty acid

QEBQ,? Pt U O\MrP\S)grrl%B%f\ré +o c fbamat es, hydroxyl ati on

of 25 Aﬁﬁ@ﬁﬁhlrﬁthé savps of tedréventeinoat omis u hetlidduifiteatiige subject

aromati ¢ rings. The present inyention al so features

@ﬁ AFOYERiERE 3 sukyect éﬁﬁb%lff@n%a oSO shegacterized by On Friuifrd from
ibRgL GPIGRISATY! ATkIODSly o8, ROl Acraguad
JaGH)eThe Mkthod iimdhded ok step dffadmpnistsding ta the ewhjedan effective

di t t
GrouSH s G ryorear b haapundsy s Bl ol R
08 8hN8Ho\bft dkcasshtirh @Bl Rr BX6HP 'aQ’IHroUcQ&bnMo?lQ@é/ 024:288ma,

PCT/ US2003/ 027721 The invention al so features a
henusagplritis, ghRitsctyeiissehdiserars| Boundrherlng, yyigiqal scarring, spinal

FERGRIBY oS bymaB Wiy i GiPorichd By Erdls, gpnic

nir'?ﬁt&?u@fvefparrﬁthiayy disess, atdbhﬁes@uitom di'stm?]ﬁ sgzn?drb?ne,i awoteldnggjury,
the ste caontacting .the cell with an effective
ARearndugd {‘J‘H% “BPI'Ynﬁ‘PéleE‘BWi?BBHH% dégoetig, Pﬁﬁrjvapa(ﬂm yRerignaign-
I | dp@hary bili
hdleclt REpI6EAAA Fepifoter LMGERTbRRiS ek STEAARIpBiary billary
|onrr]a>swe Ifzittydrver dlsaass,ub}rmry soglenogmg cholangitis, regmlsagardlac

udi n t of.,contactin
GRS okt settEmer o RS SR AR Sy ifisome.
aRRYdHenohs, ABLosAF o, 8rankpldnt GRIRFASHHRY, @hd kelor)] @n(}‘e)matlon of
Also within the scope of the present inventiaon is

mstfoed mwltiple seleiosly; Alzbeibjessidiseaw; epreprabangienay; and TGFB

SRR LIS RES s B SRR DG AEASL'oBF darbhofifs,

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 “alkyl” 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
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
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an elevated | evel of TG 3 and/or activin activity
(e.g., froman overexpression of TG 3). The nethod

WO p@koeimsd t he step of administering to the subPerUSEN3/027721

effective anount of one or nore of a conpound of
formula (1). The conditions include an accumnul ation
of excess extracellular matrix; a fibrotic condition
(e.g., scleroderma, 15 |upus nephritis, connective

biefRxdl. SERSRy] ¥oup Callbabptivpally subgtitadd withoné mgmore
spinal “cord injury, CNS scarrin ke qug ury,
pubistifgntsisachrn b 9Y(flq>%1ﬂé%>fy§, hef@%%ﬂf’gl yiow¥ e

Ré{l %‘3@%%’ %aﬁ{ﬁ‘é}ﬁ/ hBHaILIRSR), gﬁ‘ﬁﬁ Yitfl, %Eﬂb@ﬁ? cyano, halo

acut’e [Fang 1 nj-ury, rug-i nduced 1uUng
hj‘rk;lrUf:y/,,squ Qﬁérrcallbtonﬁllajflsulfamyl, athhst'myb atieyidul fopyply hlynnocarbonyl
h perten3| on- nephr.opat h ti.c.or b|
allcaRi08Y amiinRe Y EIPFIK RHS R0y R PR 1 Sgbchy s,
ﬁﬁ'i{ AR5ty Brmiha el IcH®bn i RS Reterdty d1Bd1Ny ISk g Rinfifb,
angr'tis, restenosis, cardiac fibrosis, opthaln1c
hetamcycigalkﬂ-aikmtg@nbenyismmo heteroatyicarknyiaanao, i br o ds,

B B o SRR 1y DL B OB ARTE SRRy, o

qmykhﬂk@ﬁﬁﬁyer03|s Al zhei ner' s di sease; cerebra

angi opat and TG=f 3- i nduced netastasis .of tunor
cells Aénﬁe%herémn anpalkenyl ggrogtaqmg%é&afbam aE‘éF?fﬁ’%ﬁfé’élp that

I%gr&g%&%n&lé ea%,?’—%lo‘P% HEbAR aﬁﬁla't IR onQ'd'oﬁS’lle #Sh@Bke an

carcli nonas o t ung, br east, ovari/
@ikl group) arvalkenybgtduarcdn be sicdight ga branohert. dStampdés afan elkenyl

lgg?ug)lrlﬁc?lug% bgggr%nao}i F’&’ﬂtg@g’ Q@ﬁgirsggrgg}qef—@{e&'agﬁgiS—%exenyl An
alkepatrbp BB OGRIRAY s%ét‘i’cﬁfédﬁﬂﬂ{ Gieiriiford s8bstieuetits, sudh &
or 1- carbon at ons. al kyl group can be straig

:aomay, dycloatitybaky, E&tamy@galbylom gyl hgﬁemﬁ@ylpwac?élévloxy,

TR R IR O I o
%1 If.‘ﬁh 1, AkDiepifinl1, aHd?!i;ulfBriylVélﬁnﬂ@&‘i%cﬁl@],%l@ylcarbonylammo
USZOO3/ 027721 2-et hyl hexy

. An al kyl p can be
@rﬁelp@ikmcasbogmlegm &v@aalwlta&kﬁ??ébwlwe a@ﬁ?ﬁ@)@ﬁi/ laBHos
%Pa‘i 185bAy i o, fidt oezd)}mg?ﬁgﬁop%ﬁﬁ&%%{e?@dgmm M

oXYy, ‘“heteroary oxy et eroaryl al koxy,
aﬂ?lyltuarb(mylanuno dwtdzroaqylcaﬁ)payi@miﬂma heiﬁroat‘q}lcbrlcarbqn}éammg, urea,

rcapto,.al k Is nyl aIk If| | kyl sul f onyl ,
Phie-rbBRo. sstemids) ke Beripih sralteaorios!
cycI 0 dQYde§ RERAN ¥h 2AMPRYI” group refers to an ahg atic carbon group that
cycl oalzl%l -al kyl'car bonyl ami no, aryl carbonyl ami no,

azoaﬂam (%@n%%ﬂﬂzn@ caFonaiarsaridds iy leas B Gile BpfichoAn
ygy VP Lall Eg Ltr;P%k[yolr %3 Q}ﬁe ylllfy‘(g}n:ﬂ?qs of an al 0}1]1 )ﬁrmrlﬁ include, but

et eroa Kyl car
Wi efot lidiht@ubepr,opsrlgkllf z&ﬁltbﬂlynys UAf alkiyegl, grahgk Oa(ymfﬂiﬁnmng/lly

or ) .
substituted with one or more substituents such as alkoxy, cycloalkyloxy,

heterocycloalkyloxy, aryloxy, heteroaryloxy, aralkyloxy, heteroarylalkoxy, amino,
nitro, carboxy, cyano, halo, hydroxy, sulfo, mercapto, alkylsulfanyl, alkylsulfinyl,
alkylsulfonyl, aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
cycloalkyl-alkylcarbonylamino, arylcarbonylamino, aralkylcarbonylamino,

heterocycloalkyl-carbonylamino, heterocycloalkyl-alkylcarbonylamino,
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al kyl car bonyl oxy. 10 As used herein, an "al kenyl "
group refers to an aliphatic carbon group that

w@omuarres9 2-8 (e.g., 2-6 or 2-4) carbon at ons PemMUS2003/027721

| east one doubl e bond. Like an al kyl group, an
al kenyl group can be straight or branched. Exanpl es of
an al kenyl group include, but are not fimted to,
allyl, isoprenyl, 2-butenyl, and 2-hexenyl. An

%ﬁ@a sd, lukdal Sowiked, Ruigitoyl,
%?%ﬁ%¥€m§% IﬁﬁgA?%mgﬁ%%gg?h%%ygﬁkoxy, cycloalkylox}i
Relfanideatitoxgtapbopdyor akyitaskenyldwat er oar yl oxy,

| kyl 0 het vl al k

o ane AsRitherfi &1 OB R Ve ATH PRIORY W il BiHUPR™ and
QiYhy hﬁi@béﬂd@ﬂﬂly hdrbyens H&dr@ﬁyﬂ alk?l%lﬁ@ﬁﬁrdydﬁylﬂ(yl (cycloalkyl)alkyl
al kyl car bonyl'am no, oal kyl car onﬁlﬁam no

eyd] asalkily hetgroey¢loalkilo ﬂwt%m'w@all@})ﬁkab tSFQATEnpisteroaralkyl

HELSHL SRR OISR IELOT Bl ns b

Hq&%&&&ﬁ%bCNBﬁbnRFamsﬂﬁsmheh&nmmgakﬂyﬁmﬁﬁbowylanlno

urea, thiourea, sul fﬁ§ uI fa eja carlg)ong/%Jé d

or al l&ﬁu@@# here axyary ra%@ Hap*'g*F enzotuse

%&&#ﬂna(tﬁl ?% 3 Hn%sn I%lr'e%ﬁ‘élb G %&@mg}ecﬁg@u 1rfcﬁﬂ%s phenyl fused
ontal n o

carbon atons and has
atitl esstr two @413 rcegbloeydhiomeietigs, e. gl, kyZh 3 4geterlydemapiibyl, indanyl,

o ot RSERTRE Rl 624 S e L R s o
téllﬁ}bf (¥ibludi ca}%xwkylg hﬂ%@xyfaﬂ{yl bfhd Gptoatiyakich as trlﬂuoromethyl)
substitute bstituents such as

aﬂllf@aixl/ alk&@!ﬁdl OSEGICP@}IFdeQWClOﬁ@Y@%lbﬁclyh@t%fQPWq’%&X) aryl oxy,

Rﬁ ro ycgéarl%zalkﬁrﬁgg%&@ﬁé’a&r}ghﬁkﬂf @i(‘)ﬂ)ﬁi(%l??}}’o ’he?e% }oalkyloxy,

airylykﬁ thﬁ‘e&fayjlloxﬁlaka/lkjsluky |he§elroaralhylbyjr Silﬂd);ﬂphtyd:rparoyl ammo nitro,
g&%ggfaib%g/ﬁé@e%r éiﬂg o l())?y, amlnocarbonyl alkylcarbonylamino,

cc¥/@1 Eﬁ?iggllrbogkllé}fﬁ&?Q&Qﬁﬁéﬁl@’ﬂaﬂ&lcaﬁfoﬁ&ﬁﬁﬁ@@ YY184FbH@ylamino,

[am' no het’er ocycl oal kyl -'car bonylam no,
hﬁﬂkﬂomymmdahkplGmhkvhwkmB@ﬁWM'ﬁmﬂ@nu@2 WD 2004/ 021989

/ US het b

8?0835&35{5\?]5 B%{R%?yé%ﬁlg’r Hﬁ%rgéry%taﬁbo niraglgno sul f amoyl ,
StiéhdradrhidPloabok i, oG, halo) hydkdsy! s, hﬁénthpmyalkyqsnfanyl
used herein, an "anmi no" group refers to NRXR ' wherein

esmbfxy furqay thigrerea, defa@oyln%%éh% REP\OTIpERaBER

(Lyct o8 gt oSG SUER AE Y an gl group (5., Cyp o
g‘r@ﬁ@rtbawsﬁm{lﬂnydd)\mlt}kﬂ aryhgtoep OBD'ghI“,allQ'ﬂ” dmet élryiéﬂla‘i’dd;den

X&hq%ggpé gtfqyt@ﬁ%lnlaqﬁ%%nwye%ﬁ e{n qrghcgll gtrlgl?p 1ts rerrlnzyrllaI group (e.g.,

As used herein, a “cycloalkyl” 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[3.2.1]octyl, bicyclo[2.2.2]octyl,
bicyclo[3.3.1]nonyl, and bicyclo[3.2.3]nonyl,. A “cycloalkenyl” group, as used
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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represented by -NRx-. Rx has the sane neani ng as
defi ned above. As used herein, an "aryl" group refers

wao eooplozrygd , napht hyl, or a benzofused group he@i/ng2083/027721

to 3 rings. For exanple, a benzofused group includes
phenyl fused 10 with one or two C4_8 carbocyclic
noieties, e.g., 1, 2, 3, 4-tetrahydronaphthyl,

i ndanyl, or fluorenyl. An aryl is optionally
éﬁhﬁkhﬁeﬁiled 4VdytIdhetediognylias eloaetadyil, tdye]nbstesylchemhydro-

b Mh@én%p%@%h?%lxcﬁ'z%m% "SRt 3 Wogmyn A
f%cgcza(ﬂ% ég clc‘ ?l{ %fngolﬁi/ﬁ cl@té‘%ﬂonﬁﬁ% gl{bgg?(@e%cp@gﬂfﬁhe or more

Subetimahtk yllldh@s ,all@fb(mcludt)mgl oaﬂiokydlbydyhydt@(wﬂlwl (jmyl ha?/oalkyl such

AR Aot Y eyl py o B R bycloaliy
gﬂycﬁf é;@ﬁﬁp@ghﬂw arANMGeaTh ANy, @bml@wxbonaémymmymxy,

rbonyl am no,

@mwdyohétwhr)vhdmal@&rybncryyh@tnﬁomlkyawl #ayh BEPTosR Y mino, nitro,

o RO BTG HRSHALOCSh Sl SARERU ARt

f‘él@dl@ﬁééfb@r@'lﬁﬂl%' @¥t108lkyBalkylcarbonylamino, arylcarbonylamino,
het er oar al kyl car bonyl am n hal o, hydroxy,

acallty]caphony Hptieo, }@tq@qyglﬂa}lghym%gn PP8xy  urea,
&het 3’8@?03}1{}'1’5' fk% rony%&ﬂ&@'ﬂe%?oarﬁé boiflahobanoyl . As

group re ers to an alk¥
gét@ﬂﬁreﬂl@zl@,rborfylaffﬂmé @ahy,l halog mdrp)(y,tahalt niescapteh sikiytsutfeayl,

with an ar gro Bo al k " have been
deHoxyebres \Pé‘re AﬁH ISBlf déno’%ﬂ’ 81 ¥ %?%Up i's
benzylxs Zey KigeiSs dhé%@rb@;bdlbaueyl’* B QerbigHtb a 39E® Wnreﬂfbefea
to an aliphatic’ carbocyclic ring of 3-10 (e.g.,

Cagbéntod- be@hwmre‘@d@fngcswptm RW’hIQh 80PET WAL cefdbe rlng

g@lﬁsﬁg@%&grcﬁ% Cge? él érb§/| EX sﬁ?)(%/ar hetgfx%d: &?lgmékoup include

Ghaseid [gn ﬁ%ﬁra@dﬁ}’@rﬁ{ﬁ t&rall]ydﬂiﬁyﬂyl dloxolanyl oxazolidinyl,
bi‘cycl o[ 2. 2. 2] octy bIC cl o[ 3.

3,

bcsyezobimyh ny]rnbﬂmyl ocjghyds ycbeaaq’ﬁ&’é/iwot ql@[f‘%%’m%l&nﬂdsed

rll B oo BRGSO 0 A AERPARRIEN deckhyifio-
uia)lhﬁ ylpoctahydEo-hemofk]tidphenyl, daixkdimyklof?. 8 @hectyln tHaawte

4/ 021989 772 cycl opent enyl ,
V&%ggﬂf@éﬁ azaeﬁ‘)WClg&pﬁ%ﬁg'StaEﬁé? 6- ‘}é%q ooct enyl ,
8RO 03'7 9V|A“H&E@By&6é}kaﬁp rBYp, -as used herein, refers to a 3-
b| cyclo[ 2. Joctenyl, and bicyclof 3.3, 1] nonenyl , .. A

aydoommeqﬂrecbﬁe g:,y‘b Ite B hesnidred)menrematicHEn G IICBHa h#xjng one or
zflj?gfgltdlot g%d’v:, % ?erslgr n@o r?ﬁoré ﬁpfg% ('r)li)izg %ﬂ{;‘&ﬁ i3 lé%t tom, e.g.,
hal @ adrisy! A&iéfdﬁocycloalkyl or heterocycloalkenyl group can be optlonally
substituted with one or more substituents such as alkyl (including carboxyalkyl,
hydroxyalkyl, and haloalkyl such as trifluoromethyl), alkenyl, alkynyl, cycloalkyl,
(cycloalkyl)alkyl, heterocycloalkyl, (heterocycloalkyl)alkyl, aryl, heteroaryl, alkoxy,
cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy, aralkyloxy,
heteroaralkyloxy, aroyl, heteroaroyl, amino, nitro, carboxy, alkoxycarbonyl,

alkylcarbonyloxy, aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
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5 as trifluoronethyl), alkenyl, alkynyl, cycloalkyl,
(cycl oal kyl ) al kyl, heterocycl oal kyl,

w@ b@umesycl oal kyl ) al kyl, aryl, heteroaryl, alROrRYS2003/027721

cycl oal kyl oxy, heterocycl oal kyl oxy, aryl oxy,

het er oaryl oxy, aral kyl oxy, heteroaral kyl oxy, aroyl,
heteroaroyl, am no, nitro, carboxy, al koxycarbonyl,
al kyl car bonyl oxy, am nocarbonyl, al kyl carbonyl am no,

SRl B¥kFRaBeRYNAAHON Sy carbon lammo aralkylcarbonylamino,
?% ?%ab§ ﬁ)alggycarbongﬂan1ng {Icarbonylan1no 10

hﬂtmolz)ydlwékslﬂmaghoaﬁaﬁmlo @rpgﬁcc)mllésd Al casay NG no,
t
e EASEFSRE MU ER REDAAENS, g, ol oy .

F¥ARBIo, Mgl Bultinyl sebiyxy, aess| thisured; apifamoyd) saifamide] ary,lor
sul foxy urea, thiourea, sul farmyl sul fam de, oxo, or

eubtaelyl . As used herein, "het erocycl oal kyl " group
refers 4.8 R)u O @@‘ﬁ&%ﬂl réferst& agnonoéydkoblcychc or
8- menbered) sat |ng stfucture, in ch one or

trinyeliofing kteuctira gavmg 61w 15 sing atvsisewheaeiopne er gxore of thgring

or S.. Exanpl es of cIo roup_includ
bt,ogg@ @Pﬁtﬁ oatog}, S gg,h(ﬁ,yf a%¥18 Sgp QI fpore tings f the
gElWﬂh@;‘;d%)ﬂng s%é’dﬁﬁé ig 'élbﬂmatféx ZoRel cithmples of heteroaryl are
oxazol idi nyl F hol i nyl , oct ahydro-benzof u

vy n, ety . toaeiy Bxazobi HeHReRE RO, terazolyl,

EE‘H‘?E%)’L@F dmO}éﬁ ﬁngﬁe%hyt% 0?%19%% engh&%lt}flaﬁéz %ﬂ%f&nd’%ﬁe and

Beropt, Bdiokeled [ 2 héierll)]a@ﬁ fiyydptiohaldy substitucadobid] @nordhaet yl |
i OX

3- b lo[3.2.1 I
wbasglg@p%fsgglga?slallgé (ryl%:}%g%{g] cart;gxyg]gy]’e ggggryaaglgflkwmoalkyl such
?g Mifror etHfl?%ll&ﬁ% gdglefsfd'léalﬁﬁ @%réoalkﬂ)alf?ylnﬁé’t’@l%ﬁﬂoalkyl

non-aromati Cc rin tructure

hlmlemgycxln&hkyb}alkyirmyd hhtemlaall drdy, cw}qﬂtlkyﬂmqyehﬁemﬁclmlkyloxy,

h h
& i L ey g o
CaBoRE ?ré%ﬁ%ﬂyl/ all%lﬂ&ibéﬁy%)@d aiiriddai® eyl Odlk yiesr®onylamino,

substi’tuentfs such as al ky S(I ncl udi ng. car boxyal kyl ,

nydo@ikylaarvoynylarama, (vaplgalkw&)al gigatponylaming piyiGeBRAmyRApIRO,

al kyl ) al kyl
AT, rer KGRI cprbohitifideR, <¥1) 2 k!
Eﬁét@xfoey’&ﬂd%lkylﬁl(ﬁy;lmybonymlhodlek@tbarybcarbonyllamlno
et erocycl oa oxy, aryl ox eteroary
Aeteroayaliylgarbany & HBHR BERY Wéwgfoxafw Inqieants: G lpffanyl,
%FL&FS] H%b ﬂ?ur&aﬁlﬁpa)fﬁ’o lasluﬁ’RfﬁYd‘eaBQ&'?)YEarbamoyl A “heteroaralkyl”

¢ar bony' ,

oxy, ocar al kyl car bonyl am no,
@ymipo as ksekidlarduo nefbrsrtd o alkyPdrowp (200402 alkgberoup) that is

LR o A R

hebes ocycl oal kyl - car bonyl am no,

(heterocycl oal kyl ) al kyl car bonyl am no,
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)-
where “alkyl” has been defined previously. Acetyl and pivaloyl are examples of acyl

groups.
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het er oaryl car bonyl am no, heteroaral kyl carbonyl am no,
cyano, hal o, hydroxy, acyl, nercapto, alkyl sulfanyl,

W@ iofoxys9 ur ea, thiourea, sul fanoyl, sulfam dePCDKS2008627721

5 carbanmoyl. A "heteroaryl" group, as used herein,

refers to a nonocyclic, bicyclic, or tricyclic ring
structure having 5 to 15 ring atons wherein one or

nore of the ring atonms is a heteroatom e.g., N, O,

S, or ABugsathevdhigraicarbameyirgeoupnreters tanggroop heviag the structure -O-

bi cyclig¢ or_tricyclig rin kructyre is ar tiG.  SQ z
CONBIRE op RS DakE pisriin R ap K dipre Dech Gfined ST UER
- | ' IaB&0 W1, Z Qledekocytiohidaz ol yl
ﬁeﬁg{gﬁ)’y%kbta gt}} L g%roﬂl{yﬁyagiéfgzag IU?I;%F{? ’benz?cfzi az o?yl ,

hater bgoalktyhaliyl heteeagy], gietesodraliyl ne, di hydr oi ndol e,
and enzo].1, 3] di.,poxol e.,, A heteroaryl i ti v
subst {f YEEPRF (%rg)ogy S suif‘ébgi/c?ﬂpurgfﬁ ESZ)_suc a%ld SO:H,
@S#&lﬁv@yncl udi ng car boxyal kyl, hydroxyal kyl, and

hal oal kyl such as trif]| uoronethyl)

! ) , al kenyl, al kynyl
cycl oAlsiyéd heteip.canoalkewy alopéylf,efefﬁépéfl@ﬁ?’t'%oém&}’l Whgil% alkyl

het er gcycl oal | kyl, aryl, heteroaryl, al koxy,
beEh AR

rocycl oal kyl oxy, aryl oxy, < X
het er paryédbereinad Uity Pxgroup edfers oar@ISORO 0y -S@r@R ™, where R
het eroarqyl, am no, nitro, carboxy, al koxycarbonyl,
hﬁﬂ@ﬂeéﬁﬁ b@X?/, am nocar bonyl , al kyl carbonyl am no,

2
cycl og| HABRE? or “halo” group refers to fluorine, chlorine,
(cycl %gl éf%?&;%/car onylorarrianoo,g arlill car bonyl am no,

aramhiky bcadbenyl am no, het erocycl oal kyl - car bonyl am no,

20 (heterocycl.oal k al kyl car bonyl ami n Y
het ér %ﬁr‘??‘gg‘?r%n?l %’#‘W&'}y %‘é‘f%‘i%%? %ﬁ(h)e/ ?fé%crt%rg ﬁ?fioa?ﬁﬁNr%ﬁR o
SYENSONARDWhEYRITOX RY, VR haksbeepefinaldoylsul fanyl

sul foxy, urea, thiourea, sulfamyl, sulfam de, g

M 119 b 22 Xg or
car badyised pereinet Sulamidel\eroup tsfens the sructug -NEr i)
7S 4.0 aldeyl [ : al kyl group)
Fﬁgﬁ{ [ %’Bers?ﬁbn%t’i%fl Ié(gkvmﬂ?}(we(tgeeﬁgie gl?%dag?gyﬁe'gr oup. Bot hY ’
"al kylAs wadihéoet efweryiroupafershedr strefiureedVR 260aNBVR” and a

As used herein, "cyclic noi > ges,xcyel oal ky
Aot Epuaray? (o Ve Fivaec Sy 1CS It B odb c ot Ry five been
Aedhed Yoybet eroaryl, each of which has been defined
previously. As used herein, an "acyl" group refers to

a f or Md usgd berpinpan effféoyive @no@)t i geﬁw@ra_@ theparpgut whid is required
gs)e(gn Frgé’lchg?a%g ! ee\ﬂ‘e%:,'I %lb%'ﬁ tl‘%cétcl\ypbl%gﬁﬁ'd%%goéhy AE&Rrmined based
ReaHob/StiPfled 884 fveleht, and condition of the patient. The interrelationship of
dosages for animals and humans (based on milligrams per meter squared of body
surface) is described by Freireich et al., Cancer Chemother. Rep., 50: 219 (1966).
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 a mammal, including a human.

An antagonist is a molecule that binds to the receptor without activating the
receptor. It competes with the endogenous ligand(s) or substrate(s) for binding site(s)
on the receptor and, thus inhibits the ability of the receptor to transduce an

intracellular signal in response to endogenous ligand binding.
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As used herein, a "carbanoyl" group refers to a group
havi ng the structure -O CO NRXRY or NRx-CO O RzZ

wokedmR19sRx and RY have been defi ned above andPCUS1083/027721

al kyl, cycloal kyl, (cycloal kyl)al kyl, aryl, aralkyl,

het erocycl oal kyl, (heterocycl oal kyl ) al kyl,

heteroaryl, or heteroaralkyl. 5 As used herein, a
“carboxy" and a "sul fb" group refer to - COOH and

- SBHy g c?n’ﬁ?&ﬁ{ﬂ‘é oy %rﬁlulap@ 448 @tkaB&Mists bf TGHP r@ieismxvype I (AlkS)

group re s to an al group where "al ky

ol mevmne@epmreypmg%ﬂlﬁ) mgsqr@@wonaqiwﬁ usefubia arllhfﬂaﬁeyg the

refer r
AustRusnris s b o R g A oo 35 Fase prblucith of
eAAc8ltul 8 apixT(8fee c8llde@n fahcu ﬁbmecm)mhe kilffeeentlahomnf sieonoal cells

i odi ne. As used herein, ul.f ano r refers_t
mycsﬁhrg@as;s,eandm;tgnwlo&ro A e p BB I s,

%om% q'ﬂa é)l?f?ﬁ.’l @eﬂﬁﬂibﬂ fa{h%ﬁ%m%?ﬁle mﬂéo&%nﬁ%%tﬁ%&ﬁioﬁses

up re erstot structure -N
arfol $9sdess NR\ﬁRZraMﬁroe] wtiliRx of fR¥ating md/@memeggbwr@m pydiseases

above. As use r.ea

B e oot Rkt antivl donth SRR B o dhlyees of
gerotsﬁ%@wgfeésweecan&%s CS-NRYRZ. Rx, R, and RZ have

een fihed above. 20 As used herel n an effective

amounUniess dthieiwieel defined radl tephsienl anhpaentific tersppised erendrave
ﬁﬁgsfa{enrg Iﬁvéhera[as%?rjntgg{%l el fd%?s%oc%;osyﬁe %&-Fe (Ifrno?&lhé‘r‘; sRl P%C'I:Eteart to

rm ne sur

ahesh thisehedttion @eﬁng@ nadil pitsiftatidns beteﬂatpphcﬁtlonéf tpetents, and other
interrelationship o dosag es?c{ n| nal.s P mans
(fersBersarentioneq @?rslﬁ@rep@por@ef Terenpe i tl}ggdeg,l irety. In

?%‘Eel{l&? SGhe hlsatff‘?igﬁf: angl%g zk%)gid E}%aghég)gé &Ja iistr@tive oA REEHot intended

’her 25 Body surtace area
rmbe bmitappr oxi matel y determ ned from hei ght and wei ght

nt. See, e.q. cnenthlc Tab
Phar mtbd RS e iarBe QG WSRO S sy Ty lhe
m&%ﬁg H6alled dRREHIRIN and REMItRe Eling. rmrmal i ncluding a
human. “An antagoni st is a nol ecul e that bi nds to the

receptor without activating the receptor. It conpetes
with the endogenous ligand(s) or substrate(s) for

bi ndi ng sit 0] p n ohibits
the abili t TA#H@Drgﬁ%éﬁg?%f@ﬁ ‘f’ﬁﬂ%fg' g]gvgwiﬂdﬁ
intracel lular signal in response to endogenous |igand
bi ndi ng general, the invention features compounds of formula (I), which exhibit

surprisingly high affinity for the TGFB 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
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
form a compound of formula (III), which can be deprotonated under appropriate
conditions (e.g., using sodium hexamethyldisilazane (NaHMDS) in THF). Reaction
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26 WD 2004/ 021989 PCT/ US2003/ 027721 As conpounds of
formula (I) are antagonists of TG 3 receptor type |

W@ 20045)198nd/ or activin receptor type | (Al k4),Pehesmo3/027721

conmpounds are useful in inhibiting the consequences
of TGFP and/or activin signal transduction such as the

"production of extracellular matrix (e.g., collagen

and fibronectin), the differentiation of stromal cells

éfthé)dépfse‘ohae&) G&ﬁ?&ﬁmd @rir@hﬁdmegﬂg iwithl aaddnqmund ofifedmula (IV)
gratl on of i nflammtor

| s. conpou
(fvmemiﬂt aha(s|b)eem s\eﬁfscﬁfsd bqfateh@}dé iadafo qudaﬁﬁﬁwgfp’y ‘gﬁ’gf"fmum ).
cycle

ThieRgia PEPRERR R 3 ARATSASE iFar GIRMENER, heterocy
&t f‘éﬁﬁkﬂ@%VI)ft@mema@:bmpelmdlcxiﬂfmmm:i I¥GFJ3 and/or activin
activity is desirable (e.g., various types of
fibrosis or progressive cancer s). 10 Unl ess ot herw se

gﬁ‘ei efd, all technical and scientific terms used

erein have the sanme neaning as connDnIy under st ood

b{yﬁ”d Oy Bl onls| N pygal gt Ypns, paontas
pin ot

a 'gqtg/v\éns patigot s, Y' ref erences @y Sned
herein kare incorporated by reférence in tI‘@o

entiretys In addition, the mablsial s, and
exanpl es are illustrative onlypand not intended15 to
be 1imM®ing. Oher features aﬁc) advant ages of the
invention wll be apparent fromthe follow ng
det ail ed de§cr| tion, and fromthe clains. DETAILED

TI I NVENTI ON I n gener aI t%% bnventl on
feat JS;—;: punds of fornula (), scHO0
surprisi ngk  hi gh affﬂr‘ﬁr l”for theT gf zjty%el
receptqys, JAlk 5 and/BPT A4 Synthe3|s o) q§>
of formiN& (1) ConpourdBEAEtdor mul a 2N

a nunber of /K wn et hocfs

- m
conmer cffal i n‘zfol abl e or)\novvn St afaty eri s// I n

unds 254 ofNH{ or mul a (>f4) are prepared
accordi ng to Scheme 1 b qupw. Specifically, @ starting
conpound of¥) f or mul a (II) where R2 has been sel ect ed

bef or ehand) can be nethylated in the presence of

met hyl iodide under a basic condition (e.g., ag. NaOH)
to yi ®eterrifig thrSdlemerﬁpbnllm thé thfioatmartsabstitute) commlmd of dprmula

{65 <agaraimichox ey BPuT S iamo REEN PR iempounds of

62514 @5 Rbte that each of R* and R® represents hydrogen, alkyl, cycloalkyl,
(cycloalkyl)alkyl, aryl, aralkyl, heterocycloalkyl, (heterocycloalkyl)alkyl, heteroaryl,

or heteroaralkyl.
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WO 2004/ 021989 PCT/ US2003/ 027721 of the deprotonated
conpound of formula (I11l) with a conpound of formula
w@ bogr/02198her e Rl has been sel ect ed bef or ehand) P¢rESR03/027721
an adduct conpound of fornmula (V). The adduct is then
brom nated and then cyclize with an am no-subsituted
heterocycle of fornula (VI) to yield a conpound of
formula (1). 5 Schene 1 (R2, /Y2 SH Mel, NaOH y2 SCH3
o THF, rt n ~ Yl H2O (R2 ~ /Y1 ~N COCEt CH3
CH3 (RL) (ill) (IVv) (Il) ~Y~SCH3 2 (R2_' " 1. Br2,
= WBHT, HOAC ( n\ Y1 1 %_2__4 XA, Et OH
7R m 1 xZ X NN ;NR M X i
' a'\Schen®e"Y Wel pw, t

™M N
t hizoetinen- sUbsk t ufled coomewmd of XEor 0.K") 'Psee
emq?%: C\I\L_n/)Scherre 1) can be fugthesy di}\LiAQd to
f or Mot her mpounds of formula (1) XNote that each of

RA and RB represents hydrogen, alkyl, cy@l oal kyl,

(cycl oaljkyl ) al kyl , aryl, aral kyl, heterocycl
(hetgrp [.pal kyl ) al kyl, heteroaryl, og —(-
het qﬁ@ér é&%@ 5;_[ 28" WD 2004/ 021989 PCT/ US2003/ R1>
SCheﬁE Y Y2 NH4OAc, HoO, Dioxane, reflux )l(z//XLN /( m

\
/ X3 ‘\X4)§N NJ

HNRARB

acetonitrile, 80°C

1. PMBNH,,
acetonitrile, 80°C

2. HCI, dioxane, 100°C
or aq. NH4OH, dioxane,
100°C

NaCN, DMF,
0
100°C MeOH, RT
NaNj, Bt;N'HCI 1. HCI, EtOH

toluene, HCI 2. NH,; EtOH
A R

(R:asg Y HN-N
/

\> <\ W

NN
2Xq.
% /['L > (.
3. N /
X X
4 N\/ (R1)m

0
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(RFn ~SCH3 \Rn \ //~ x j R11 Raney Ni, X ~RI \ X? t N
MEtOH H2O X XI N M X3; X~N NX3; X~N NJ (1) (1) Y2

WO 2040219802, Na2W4, R n H2SO4, aq. MeOH X Y ReC/US2003/027721
NHAOAc, H2O, Dionne, reflux X I, Nm _ X3, X4~N N O
(1) 2 YSO02CH3 ~R-- / 2 Y1 AN\* NRARB 1R1/X~X N m B
R1l X3, XHNRAR XXm a N N acetonitrile, 80C X3; X N
(1) a (I) Y2 1. PMBNH2, (Rn \ _ NH2 acetonitrile,
800C XitBhdtively, corpdundiCaf, forthulx &) ean BMEpated Aecomlingto Scheme
ag. NHAOH, di oxane, X3 N 100% 4 (1),.Rn.2 .
3 below. Specifically, a compound of formula ( f)<canc clize with an amino-

substituted heterocycle of formula (V) to yield a compound of formula (VIIT), 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
o) R1>
} /\)jv Br  EtN, EtOH, 85°C P NN mo_NBs_
AN S ' l />—<_\
A =
(R - VN Xz/x1~‘N X3%X4)\N N—/) CHCl
If
(Vi) X3‘Xf)\NHz (Vi
(v
Br -)—/// Yi
2 _/( R1> (R2 n ?/F
X| NN\ ™ PACly(PPhs)y, DMF, Na,CO3 =Y 1)
%L — \—/) 2 /X1 — R
% N N Y\ F X7 N \\ m
4 (RZ ( \( X[ S = \ ___/)
(1X) h VY‘ NN
B(OH), O

HNR*RE, 100°C

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

15  to other compounds of formula (I) according to Scheme 4 below.
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20

, \--CN (" R) n ~>-~ Y1 Raney Ni, -Y1 NH2 NaCN,
DMF, X" X1 NH3, H2 X1 ON X~ N 100 C X3 Xa~ N N-\

WOR@H02889 X3- X N (R1) Ma N-\/ 1 (1) (R )m {IpCT/N82B3/027721

Et3NHC 1. HCl, EtOH EtOH toluene, HC 2. NH3 EtOH y2
NH \'" n (R)n/-- HNN ~--~ ~-~~ N-Y1 N2 _ X1 VY1
N X~X1L N X ,~NX3: NX3 X4 NNRLMNRLmM (1) (1)
29 WD 2004/ 021989 PCT/ US2003/ 027721 Alternatively,
ds of forrmula (1) can be prepared according to
Schene bel ow. Specifically, a conpound of forgml a
(Z‘I?J) Y|<> cyclize with an am no substitut
h &n’ ?Ie of formul g M) to yleldaco@g)@
Vi) R ich can be broninated o f
T B OhX), NaSRUREHARS,Of  KBT
d ) can un ergo a Suzuki cou(p
Wlk\eﬁ\'d aNconmpound of f%?%“r‘ﬂ'l‘%iy'el) whi ch caane
fuBrt her ,modified to f conpounds, OF BfOI‘Fﬂ.)I
(). e the aminati S on asHIustrated n the
| ast step of Schene 3 @b® (each of RA and RB haV| ng

the sane nmeani ng as provi ded above). For preparation
of a conpound of formula (X), see WD 02/ 16359.

Alternatively, an amino-substituted compound of formula (I) can be modified

to other compounds of formula (I) according to Scheme 5 below, where RC represents
alkyl, cycloalkyl, (cycloalkyl)alkyl, aryl, aralkyl, heterocycloalkyl,
(heterocycloalkyl)alkyl, heteroaryl, or heteroaralkyl.

Scheme S

1. RSCOOH or RECOOCI, SOC,,
X4

R')  DMF, cHal
™M 3 1
4 )N\ \ S //(> ™ T3 1,0, Na,WOj, H,50,, MeOH o NN /(R )m
Y = ApB
N NN 3. HNRAR /k\ <~ g

U

HoN
U]

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 (I) other than those shown in the Schemes. For example, one
can replace the mono(methylsulfanyl)-substituted compound of formula (III) in
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. Chem.
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).

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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10 Schene 3 Ol . RmBr Et3N, EtOH 85C Xz XN NBS /
X R mNXa X1;N3X4 INNCHC3 Q, X3II (M11)

W@ o249 NHz (VI) Y2 X Br R) (Rz | r, F NoniPCT/US2008027721

PdC12( PPh3) 2DMF, NazC83 \ -Y1 RL/ X3 X N/ V2 X2- X
NXM (IX) Rn> 1 X3NN(I) B(OH2 (X)) z R 7~
\NRARB HNRARB, 100C n cR J X2Xt.N m X3~X4 N N-/ (1)

Al ternatively, a bronp-substituted conpound of fornula
(1) cABvhe bEeBNibie® a skilddettonén thean some mt@melmtasuhay need
(1) according to Schene 4 bel ow. 30 WD, 2004/021989 .

or/ (usizoed befrepergoing 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 (1)

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,
and liver) and ultimately result in organ failure. See, e.g., Border, W.A. and Ruoslahti
E. J. Clin. Invest. 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 TGFf and/or
activin mRNA and the level of TGFB and/or activin are increased in patients suffering
from various fibrotic disorders, e.g., fibrotic kidney diseases, alcohol-induced and
autoimmune hepatic fibrosis, myelofibrosis, bleomycin-induced pulmonary ﬁbfosis,

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 TGFp and/or activin signaling pathway, are
therefore useful for treating and/or preventing fibrotic disorders or diseases mediated
by an increased level of TGFB and/or activin activity. Asused herein, a compound
inhibits the TGFp family signaling pathway when it binds (e.g., with an ICso value of
less than 10 pM; 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
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
TGFB and/or activin; and/or (b) an excess accumulation of extracellular matrix;
and/or (c) an increased number and synthetic activity of myofibroblasts. These
disorders or diseases include, but are not limited to, fibrotic conditions such as

scleroderma, idiopathic pulmonary fibrosis, glomerulonephritis, diabetic nephropathy,
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Schenme 4 YZ YZ . ( 22 "R' n HNRARB Rn \ Y Rl)m XX1
.NR1) i m Xi~ X1 ,N Pd(OAc)2, NaQBu, D oxane, H20 ~
WX00MoN9BY cycl ohexyl )2 X3 N N Br (1) RAN RB iPCT/US2003/027721

(H3C) 2N Alternatively, an am no-substituted conpound
of formula (1) can be nodified 5 to other conpounds
of formula (1) according to Schene 5 bel ow, where Rc

represents al kyl, cycloal kyl, (cycl oal kyl)al kyl,

[ He¥pathy, ocul 1 hepatic
Ehi e e R RS A er%aarfé,;;fu ORTSE

drdfilearp fﬂi)rdR’Zs acutS@h@ 1ftj2r3ﬂp\ulmonam fifypsis, pasopctien cardiac

o9, Serosrotiberic i ROt Bh gy Aetadthop ot

ﬁﬁro%rcﬁhﬁ“@h@f’ﬂbxbhé\'cé\ﬁd&dﬂs for wHith Hre(véhtlve]t@eatrhers fnaittal d
be noted that the methods illustrated jn Sc emes above
@mm)qmdsabf/for@xhr@l @8 ham@e@mtwéﬂﬂ%m@h@e Fpdiation therapy-
dif r
R A TP, Yphifiefaliqiens sbRaRL ARyealy SRMROUOHSE
R¥RAHgSurg e adhesivnsclpinireetontye and coronary restenosis.

nmono( nmet hyl sul f anyl ) subst ituted conpound of fornula
(111)_in 15

di ( rre%f}?fﬁfaé ?QEE |a9t1\§flm§f1 S‘i’ ?HLQ& tq g}ap{fg t.in gattents with progressive
GirlBsN hidte sSiakE Shown that in late stages of various cancers, both the tumor

cells and the stromal cells within the tumors generally overexpress TGFp. 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., Maehara, Y. et al., J. Clin.
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
TGFB type I receptor and inhibit TGFp signaling pathway, are also useful for treating
and/or preventing various late stage cancers which overexpress TGFp. Such late
stage cancers include carcinomas of the lung, breast, liver, biliary tract,
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

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 TGFp and/or activin activity, these compounds can also be
used to prevent the same disorders or diseases. It is known that polymorphisms
leading to increased TGFp and/or activin production have been associated with

fibrosis and hypertension. Indeed, high serum TGFf levels are correlated with the
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met hyl sul f anyl - pyri m di ne, which can be prepared

according to, e.g., Aust. J. Chem 34:1729 (1981),
w®pev4/0008run. 10: 791 (1980), or Synthesis 70- 72CT/US2003/027721

(1988)), thus resulting in various di-substituted

conmpounds of formula (1) (i.e., disubstituted

derivatives of conpounds of fornula (I) as shown in

Schemes 1 and 2). 20 In one enbodi nent of the

. . WAk witibadist @ncéhehd hanentdened radiation
%egﬁg%h%t;ﬂbﬁ%ﬁﬂf@ than 1200. I n another, enbodi nent

thérapy)ehiomegtafieversuisosindibaasa idippailic dperstital Raewmpitip, YRO-
1000. 31 WD .2004/ 021989 .PCT/ f | be
e e
kSRt SR ieaerytperitRelididlgus. eThisetherlevels of TGEP

undergol ng synthetic steps as descri g.above. Fgr red
andiarablien ip sanmcandmy TgrRasd/or ggiyyin é'“ﬁ‘? L I LSSP Co Repgasure
agss ?Sn%l.g,g’%glgvegg}rc%ngf%g’%r?ergy&dgfﬁ%?s %Eéﬁp%gu%sds of Y

& ek@siohlof RGTB adls setivinbod eolyimqrphisws in/ihe gees for RETP that

drspeine v efucbRs PEAGER PSP i b oo A Tl D AR

%d&%érpﬁm% 85 WisolfdBSRR SR Bses Wk Cdlg CBILbENGIT leeald N. dingl. J. Med.
Ibrosis’in tissues and organs

(e.qg., lung, kidney 1]30
24n{18)i ¥350-135Rd(2000); Mateiss T eball, ﬁm%@wgn%’pgﬂﬂ ' jol. 13 17-
PRi008 a8 95 5o PR ORIl Bos TR T1o00)

%'Iaﬁ}uséng. %ﬂéﬂhAmJJ. Zﬁmﬂ(ﬂ' ﬁz&lrzon—z&ecmez 3@3@4?_& 8t udipewlogy
ave been shown that the expression o ‘
19051 AR B OB & ot B ST Ep S 0P GEE AN (1ogPand
SPELERS Y. bk PBLAFALZerSIL) 14.180-Ss8qMOR! | ous fibrotic
reéf €rs, e. ., tibrotiC kidney diseasés,

al cohol -i nduced and 15 aut oi mrune hepatic fibrosis,
; irdtiamsafa ) rmdbed pul nonary fi brosis,

and 1 di opathi ¢ bul MOLArY fLbr oSis, fo

o s RRacH Gove: ATy AR ime SRERAEE Myoquired to
CYier 4 thefe%@@@é 88t oftike tBeapdatiént AlFlsr 4 compoliridrdfiftinula (1), an
TG-(3 and/or activin signaling pathway,

t
effedtivie amaunt pascrengemabeyt loneds ie phytt 5 sl &%, Hroth Soout
: q ; . . _
ke B Bockf 10 BRAMSY EIRANIE AN A, ASTRBERHed by those
REitled i tha aep demndght onmbith bf minihistrag@( Sxéinent ysage, and the
pafdalisrof dogesaie Hith ovr kersppaicaisapgies i e oo
TR S REELEEAD WY of @8RtiIb BByl M to a

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

agents well-known to those familiar with the art, can be utilized as pharmaceutical
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receptor of the pathway (e.g., Alk 5 and/or Ak 4),
t hereby conpeting with the endogenous |igand(s) or

waaivsemBe(s) for binding site(s) on the receppCr/Uswd3/027721

reducing 25 the ability of the receptor to transduce
an intracellular signal in response to the endogenous
I i gand or substrate binding. The aforenenti oned
di sorders or diseases include any conditions (a)
%@{&‘E’s RY JLRRPbLES RS aRitia BorapRAKIEERIAL Yo tiughof anehisidtion,
3 and/or activin; and/or (b) an gxcess
the compositionsrran be esmiragered araily, wirenasglly, tagsgesmally) an
i ncreased nunber . ' (RYY sall
eI R DG BEPETY. fideumyR) HitabeyaR, bhtéaly Fecally, wansmucosally,
bk HMelatibttimplatatoh (bigystgitally), of inbrwttions edmigistiatios The

such as scl eroderpma, |diopat hi ul nonary: fibrosjis
eATARASHION® DD Fdpiaistaredi9cHn AT Bﬁgo ﬁé‘EWXI_ Tkl o hiihan,
%&Qﬁ:{rﬁ ate 4 L@%gg,%@@ @2 Sheeh, Ui cBERIYUES, irt; guinea pig,
yperte |on-1nJuée nephf opat hy,” ocul ar or cornea
bt rtangter hexpbit, iferretolizaod, | reetrlg, oribbebsi s, acute | ung
injury, pulnonary fibrosis, post-infarction cardiac

Y. m | SIS, _ cardiac
1 br onaionaly SnegHag: e (Dtkh Be SAGRGEed i Bifbdcfon with
bhdsiahbe osendbbitonst nbibivvhe THTPrsipveling pahwapart treathe

w th 5 conmpounds of fornula (I%_Qan have Lher%§FUSEC ¢
eorréspendingpathelegicalglisardesn (¢ &eHBYS OF RIRSESSHVE CHICESY 8Y way O
c t her - fi i j Yl nsin
AP R B BB of RS ORER HoDE RS ons
aBlenbiz@nay ye irtshierg sionstelont seasd antFEHlagnmapiwagents; and

al so found to manjfest in patient i th progr VAR
SHRSh P GHIPORPOR. SR RGS iRl Pges T sBd piiding or
\éé’twaﬂl‘:h? oEBRARTEP rebQtbrst 18, AiPGF B larkieT GB P agdpfoh entibodies, or
stromal cell's wthin the tunors general |y overexpress
T@Egoni st pSthe JAIP type llse¢apiArat i on of angi ogenesis and

cell notility, suppression of the i mune system and

i ncreased i nt. | ) | ;

ext r ad Bt 1Uic RIS b Rorer AERaSRIREIbRhe tfimples, which do
Wot vl tiaSsEopd 30thb I enfiSD8Yscrifsl ia theeslaints, t he tunors
cells beconme nore invasive and netastasize to distant
organs. See, e.g., Maehara, Y. et al., J. din. 15
Oncol . 17: 607-614 (1999) and Picon, A et al., Cancer
Epi dem ol . Biomarkers Prev. 7: 497-504 (1998). Thus,
conmpounds of fornula (1), which are antagoni sts of the
TGFP type | receptor and inhibit TGFP signaling

pat hway, are al so useful for treating and/or

preventing various | ate stage cancers which

overexpress TGFP. Such late stage cancers include

carci nomas of the lung, breast, liver, biliary tract,

20 gastrointestinal tract, head and neck, pancreas,
prostate, cervix as well as nultiple
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nyel oma, nel anoma, glioma, and gliobl ast onas.
I nportantly, it should be pointed out that because of

WO b@4om9gni c and in sone cases | ocalized nat uP€T/U82003/027721

di sorders or diseases nedi ated by overexpressi on of

TGl 3 and/or activin (e.g., fibrosis or cancers),

smal |l nol ecule treatnents (such as treatnent 25

di sclosed in the present invention) are favored for
sbgrmtreatment. Not only are conpounds of fornula

fuI in treating disorders or dISE? if ge Z ed
Zo(6-MeghyHpavidin-2a)-F2-methplowhangdpyyinHd a0 tgdargi e

ﬂj% unds can al so be used to prevent the sane

PR ®Ers or diseases. It is known that pol ynorphisns
| eadi figitHeis bb tHeatBRROmpohhBisatesdribed aarl;pa,rt.ﬂgJ %@dl@@\t i on
have been associated with, 30 fibrosis and

(py pér¥ethy]-grmethylsabanylpygimidiie, m TGP | evel s are

corr Q38ed to a sl f 2-mercapto-
o) SRR b, Eade( jgnﬁ‘ﬁ?%?’?% PR AT

%‘ﬁeﬁlyﬂp‘yemﬁlne mqnz:m? oathely & water( V8 il FeQMm srmperature. “After
t herapy,. ghro t - ver.sus- hes i ic
{ipias; iraneie R mESD R 588 afhRREIS el AHERRLA
SRRk A orfSS P B stan g e AFikLE. 0D1€B9d1u1fry brgstised at room
patients undergoi ng continuous, anb tor ari % 35
inpemagire for Bribours prd they exigachyd W‘@tm%@ %]6’?1 £ K

ser.u nd of
tg%c%%blﬂ%da%rg? &L Fef) e%{ (N%C§O4z bid Bd¥ntrAed HS%H80 to give

PR Gs ostic or prognostic
RIkeg of 4 Qark @t@@ﬂi dﬂ! idendfiedl a&ﬂaaﬁwl-ﬂﬁdc’thybdlfwl pyrlmldlne 'H

PO FbGh: VR o ros? ot S G 08 Hp gD 832
{JJ@:pgqgiyﬁti i ng:r &3 and/®1+gct i vin can aI so be

ed i'n"pre susceptibility to disorders or
cb)sB@SBRthﬁqulcbn@-yl)-Bl-(@bﬂgzth@sﬁjfanﬁl—mlrlmldm 4gylyyethapone

Xb;nd I g@g@é s?(‘?r}@ﬁ%%&l} ﬁg‘rﬁ&o@)o 1\11_1,7'\/% %ﬁ ?)_L\é/g%gcﬁfed%opwwe

1994 ution of At methyl- 2%&Eﬁﬁﬂfanﬁl phyiglineR86.89 Ganwl) a206:methyl-
441-448 (199 Mat suse, T. et al

py@dmﬂ-@%atbpgyzlqgg@ythylﬁst@ (3&.8p rapoljin an}p[élﬁcg{sglf}glgglm 1Y)
Bidrs a rindebR SrpepRRYIR Wi selnberatuféter bark)- A dfiring for 3

E@@ﬁs ribe rdactil wayquehdhedshith SH&rafet PHBCl (1B mL) and the organic and
Admini stration of Co nds of fornula (I

BEPES DBCLY e PR A R Ee0UT HESEBE oo P etate
r(fgl’lb() gﬁgt The %Ql'%ﬁl%d BrdARS PRSI e szaﬂféﬁtwﬂﬂwhﬂ&ﬁ(loo mL) and

treate atient. For a conpound of fornula (1),
éfihie Ct00uel danht(l\@lﬁh) angd eotqesiritad Buitacno HHEINg atdérka‘%‘ﬁ&e

SR AG T B B B 0
k?)Yreltnigl?ﬁﬁfflltered and air dr1ed to give 4.85 g of a dark brown solid identified as the
enol of 1-(6-methyl-pyridin-2-y1)-2-(2-methylsulfanyl-pyrimidin-4-yl)-ethanone. 'H
NMR (CDCls, 400 MHz) : 2.60 (s, 6H), 6.73 (s, 1H), 6.76 (d, J = 5.35 Hz, 1H), 7.17
(,J = 7.54 Hz, 1H), 7.67 (dd, J = 7.72, 7.72 Hz, 1H), 7.75 (d, J = 7.72 Hz, 1H), 8.33
(d, J = 5.37 Hz, 1H), 14.30 (s, 1H); MS (ESP+) 260.16 (M+1). The ether solution
was concentrated in vacuo, dissolved in ethyl acetate, treated with decolorizing

carbon, filtered and concentrated i1 vacuo to give a solid, which was slurried in ether
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20 skilled in the art, dependant on route of

adm ni stration, excipient usage, and the possibility
wo@Ro0d021988ge Wit h ot her therapeutic treatnment SPCT/US2003/027721

i ncludi ng use of other therapeutic agents and/or

radi ati on therapy. Conpounds of formula (1) can be

adm ni stered in any manner suitable for the

adm ni strati on of pharmaceutical conmpounds, i ncl uding,

A4boh %m}gérﬂhﬁeefgr { Qour b&)dl&d atZﬁthﬁ)bhﬁglﬁ filoeagats uhé air dried to give

aerosol s, suppositories quid formul a ns for
0.6y eof a(hghbbrown jselid 1d@nt1ﬁ@§} anaoz} 1 @§§tu§%ofé§)% locgpnggq,ol form of 1-
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pheﬁ‘]ﬂﬁ'ﬂé@tﬁl cally acceptable excipient. Solubilizing
agent ﬁy%&% @%ﬁé[é?é&ﬂ@é&ﬁl(@@wt%r 20y ﬂﬁﬁolﬁéﬂd"@ bbiMing 30

agent's nown to those famliar with the art, can
I&@nﬂﬁe/hcene dmdssl B harmel} was added to 340 0O/ @eded-pyridin-2-

PCT/ for
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¥ ec(¥§r| fé’ta[ng ﬁﬁ”}lsdws%?\%allh %than(]ﬂl(y 6) 'ﬁ@%&lﬁhbl@@solutlon was added

., Sur I ntravenous

aﬂfﬂwseﬁb rac’:sbluﬁl‘in oﬂ' h@nﬁnmmﬂml (OJ9661 mm:cdh artdedmsqupybﬂe'ﬂeeMHe
to an ani nmal

1n§|t1}aﬁa]t(g In%b{ilt@gga é%d’ter étbt\;\}ng aaSQhoug% gl%eprea‘as)&was
ggﬁcen%\%ﬁ &1 vdctd and rﬂ@ﬁ"edﬂﬂegweenre@l% (20 nﬂ?ﬂiﬁd @M B2 (10 inl).

rret lzard, reptile, or tional
ffhﬁlaqxwwS plfse fuas mableed(with ether (@ec LQJIWL icopled ¢ e@am jpe bath and

?11 f‘d Fok Ct I E’é:a$@§%e &%S %g%%lg}%lgﬁ}ehsolh%on ?r ea{éh e ilgrry was

cO516@ PPl ERere® ahd B deibd & gite 0ABGEITdrdwen glid, fwhhnimass
ressive cancers) by way of  a d ff&Tent

nd@@hﬁm? svihetitla somppunded Amatlylgnyridieda)ayenethy il fee-
lge}rrngélg %S aiﬁl? 1mfd8&\ﬁm‘;?ﬁ1c§ﬁ@a e r@(ﬁ? 390 NIARS be3Qk BH),
czr@mgmey 819 (tld, 0s= 0118y 03 &L, OH), 7alst (el - 242 HgekH)s 711R4d, J =

o agoni e, i gdad“?}aﬁ 291@%&2,61@‘:516@%3}3”@ @pﬁéﬁrﬂ@% (dd, J

8093 (427 and SEPRI Bl 0ab (i Ne="TEsi Bz, tIIDeEMS| (ESP+
receg?{c?fgﬁ)The nventl on ﬁ&f be (f urt her deslg_Pl bed( in )
334.16dM+dM ng exanpl es, which do not linit the scope
of the invention described in the claims. 20

Example 2
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-
y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2-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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35 WD 2004/ 021989 PCT/ US2003/ 027721 Exanple 1
2- (6-Met hyl - pyridin-2-yl)-3-(2-nethyl sul fanyl - pyri m di

W 2eb4p21989 mi dazo [ 1, 2- a] pyridi ne Synthesis of P€T®8S2003/027721
title conpound is described in parts (a)-(c) below 5
(a) 4-Methyl-2-nethyl sul fanyl -pyri m di ne Crushed
sodi um hydroxide (272.7 mol) was added to a slurry of
2-mercapto- 4-nethylpyrimdine HOJ (122.8 mmol) in

b"&% algl n'eé ?Ele nepé(z)itéﬁlt 5HeMr&§ﬁPﬁé Rirhe@. AMYet €hourd of Mrﬁlﬁg ehe

was added dr opvvl se to
@dactiontwasvdilutesioitit waﬂnr @ mh) fuesh yragopasifo 5P gfpr@rfgﬁgg 05 hour.

e &é{lﬁ%’% @%{]gf{? %%V\@Zi?%tr!% thie> Hué%ttc dO? g;gurahed sodium
ﬂ‘fﬁfsﬁiﬂt@ Rfd E&ﬁc‘éﬁﬂrﬁ@d {nala&utﬁ OThd golid \ﬂiﬁ@)aﬁtﬁﬂf@d betsieon gragl acetate

ases were dried (Na2sS™) . and concentr qﬁ v cuo
@@ gl and viater1d9 mf )ofThg OHZANIC Wé@\ﬂ%WPSl}e &t Néa

13)0‘1!9%%7 mlzfr%%jl‘\%ln%t(z&?ﬂyén@@%nﬁégﬁ)ﬁd cm'ﬁenﬁ@f@d (1%13 to give

©.106 dfia, eﬂlbi)/ soBd R2ntified], asIhetifle d(ﬁanzund;LHXZ anla(lE@ﬂfe)lyl-
141]. 14

w2 s imidhge b A-lrding: TRPRGPCL
{q&%ﬁkﬁb g‘s!ﬂﬁoﬂ? 3, 3@3@' 3, bi (k8 Setetnsl 9i76¥H2) ), dezSTedE) =

ded dropwi se to a solution of

260814 Y ED 27 5 (ddy IJs:uV Ba,n%? Pler 1 H:);ﬂ He(ddzé =8737?nﬂol3) HarldD,

?§2‘?§J ﬁ&,‘flyﬁ; ﬂiﬂnﬁé fcf"db—o?.ﬁé%jﬁm 83 @%k 55841, 1), 8.6

gl Ur-0988 1, rmspﬁﬁr@ e pos H@mm)em(mw)%mpmmat h.
fter stirring for 3 20 hours, the reaction was
quenched with saturated NH4C1(110 m.) and the organic

%nd gaueous phases were separated. The aqueous phase
acted wth ethyl acetate (2 x 100 nlL). The

CRIVitREEY-DEwa - @-[2HEanathyk pyridinshyl)-iniid drofb2-ol pY(ridio-3-yl]-
m.), and _brine (100 niL), dried (MgSO®4), and
eyHaddin-ZyBdamieyacuo to give a dark orange solid,

whi ch ang ey b &y lahifd (1854 ﬁhlonmmy- ethahdstEonyl-
for Ahotl?tjrlrrgllaglc’ﬂ)o l ed )égt y(% 215 g]\?er nl)g2 flenmr ed, and

aiyrimitinddyl)-8- @fm@hyl-wsdgl-bfyl)gng@ﬁzp[ -@;myrlgg‘qe,(g 27 mmol; see
d.as the

FERbld B a8 et earemsg s e
Reffrsyn fo@QbalﬁﬁﬂM mibthox D&z 91@%&0 MﬁmNHZWas adﬁecBOAﬁsr

gg 1H), 6.76 (d, J = 5. Y|z &Q Y
( uxgng:foy ag4dq1.1§10nai ﬁ)S hoylr% 7he(rgactlo§ was-p 91216 o9 F%room

Bowd 1 &dThrg ﬁdaﬁs

&éﬁéﬁde 2_7{%1 cg')gce(n“grat'ef'z_ﬁ % &I\z/)bézca() é yezgo oli SSO
efisselved ol eHloroform (20 mL), washed Wlth 5% citric ac1d (6 mL) 10% sodlum
bicarbonate (6 mL) and brine (7 mL), dried (Na,SO4) and concentrated in vacuo to
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-a]pyridin-3-yl]}-pyrimidin-2-yl}-
amine. "HNMR (CDCl;, 300 MHz): 2.57 (s, 3H), 3.82 (s, 3H), 4.65 (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
(d,J = 8.1 Hz, 1H), 7.97 (br d, J = 9.6 Hz, 1H), 8.13 (d, J = 5.3 Hz, 1H), 9.16 (br s,
1H); MS (ESP+) 423.20 (M+1); MS (ESP-) 421.21 (M-1).
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30 was concentrated in vacuo, dissolved in ethyl
acetate, treated with decolorizing carbon, filtered

war@4ooreent rated in vacuo to give a solid, whPChusme3/ 027721

slurried in ether 36 WD 2004/021989 PCT/ US2003/ 027721

at roomtenperature for 1 hour, cooled at 0OC

overnight, filtered, and air dried to give 0.63 g of

a light brown solid identified as a 4:1 m xture of the

ket one/ enol form of 1-

(6-nethy|-pyridin-2-y|)-2-(2-nethy|sulfanyl-pyrinidin-
yI) et hanone. (c¢)

lé 5 !Ngthyl pyridin-2-yl)-3-(2-methyl sul fanyl - pyri m di

-im dazo[ 1,2- 5 a] pyridine Hydrogen
[0 Nﬁa‘mqutyrmma-ﬂ)-ﬁ:ﬁmwmz 21p®71dmf6+))l] -pyximidig2-ypmine

2 gf)umtgg%ﬁggﬁ IQC Agmﬁgzpﬁi pez%ym—la%-@@met%dppyn&lg Zayl) imidazo[1,2-
|f 0. 89
Ao o esate 4
;ﬁbparra)lmn)tlm iletiotaneNTICt Grmi-hwps wermid a0 Q\%qr@r ays. lhe
Wq%ﬁnﬁqll% Oonsxtfv%a.qr Tﬁl g9 g%ncerli]t%t%de %C\Hm?tﬂ aﬂ@}ﬁarfﬁeld%%gvér& }ﬁlgSé]HPLC

arr drie
@Eét@ﬁlltlﬂe@%@eﬁé?&ﬁeﬂlvﬁﬂm VBATHA) tetgharm02 £6f m;&llovs'il' Bmhd which

et hanol i ¢ solution was added drop [%6 slo ut,i on 1
was dentifietorythe dF Acsalt of theditlgramp 6-méthy | pyridin22-y))-
4HRE ) 1 hes®! 400 Ak
Id%gv@{ 9%{)}&&%— mpﬁlmlggl ﬁm)ur SE) H@Gfgact | o4r?6 ) 2.48 (s,

@mcrdayeds D 2y AHYG . m(ddqhakf.lolné@ &t HediDel. h‘%ﬁd ¢207.7 Hz,

R e 50T 5 T8 S PR S e

f 7.§P4dad 7 oy uy Pﬂzcﬁ!{T}ﬁ@fl@t(@ Mas EHgertyashld he7 Hz, 1H),
SO

ution Wwas neutral e slurry was cooled at 0C,
M9 (ESPq 3aBd 14Mt1diri ed to give 0.18 g of brown solid,
which was identified as the title conpound,

2-(6-nmet hyl -pyridin-2-yl)-3-(2-nmethyl sul fanyl -
m_%ﬂgsn 4-yl)-imdazo[ 1,2-a]pyridine. 1H NWR

300 Mdz): 2. 53
@da-Ammg pngudi%;-ztrgl)ﬂz@gqq)hyl—pylﬂ mcé-y?)\jm&a%zoii;&mpynmldm-
g}-)lé 18(d J = 4.49 Hz, 1H), 7.36 (dd, J = 7. 44,
%m’ 7.67 (d, J = 4.43 Hz, 1H),771£d,,].
= 8.9& skdﬁutldii-bf 3-@- ﬁ@th@mhsuljorql—@yﬂmmA b2 (6gmetbyl¢pyridm-2-

SV Rorbaebar oy Cpgrinn QT Ryrot Depn iR feyin

Eﬁka;ﬁp}@ ) dnB1288% 0% [ahnRomiah Bydrofide ¢4 SUinfriel) in dickahe(2 nfl) was
nmmol ), catal ytic sodi um tungstate dihydrate,
amidms@ to 100°C 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%
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 = 5.37 Hz, 1H), 6.64 (d, J = 7.71 Hz, 1H), 7.15 (br s, 2H), 7.40 (d, J
= 7.75 Hz, 1H), 7.55 (d, J = 7.74 Hz, 1H), 7.84 (dd, J = 7.79, 7.17 Hz, 1H), 8.17 (d, J
= 5.37 Hz, 1H), 8.18 (br s, 2H), 9.32 (d, J = 7.53 Hz, 1H); MS (ESP+) 319.18 (M+1).
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wt % hydrogen peroxide (1.01 nmol) was added to a
slurry of 2-(6-nethyl-pyridin-2- 30

W@ 204821989 et hyl sul fanyl - pyri m di n-4-yl)-i m dapc{/usRoxp27721

pyridine (0.31 mvol; see Exanple 1 for its
preparation) in nethanol (2 nL) at 55C. All solids

di ssol ved at the 37 WO 2004/021989 PCT/ US2003/ 027721
begi nni ng of the reaction, then a precipitate forned.
After 3 hours of stirring, the reaction was diluted
with water (2 nL) and warnmed to 55C for a further 0.5
hour. The reaction was then cooled to room

Exmple®t ure, quenched with saturated sodi um

thi osul fate and concentrated in vacuo. The solid was

PEMEI AN S inoAARIaLE Ly frifidth e S miize 1. 2-
slpyaanrt e (7 ) and brl ne (7 nL), dried (Na2SO™4) and

concentrated in vacuo to give 0.10 g of a yellow

S(()lzl ﬁ%{s% tgéfgifs gaﬂet apn%m}lfonyﬁp}gr?rma%Q$1)'§'(6'methyl‘PYr1din'z‘

ﬁ?ﬂirhmh%[@ ﬂa]}f@d@e (®1 TRkl spy Ekathple 2-fipl )ts plrepaianm[) hn@4-
yridine

rogphohg (0,78 sl anhy droes wstont g il i o

&HF % 117% 4{ '813)% ?ﬁier%’_c%\yss Z_f'l%gn&ﬁgvpht;hrre . %ma%)aﬁasﬁaeied and
the9dactign whihed @t B®°Cdor ah addELoﬁQI dey, Tilelyeacf/io@@laﬁ thenJ =

gorggntFl_Eed Wuq(/gnf Eggfd@efi Vgaaléavgrge ?me%%%ﬁ‘ﬁg . nif ’ée =
AV RRKS OB T ho bfte D2n6 R b Mt siic Romiddasion T

pyri - pyrimdin-2-yl}-amne A slurry
edlt of- thetlﬂwwbwzydl &%m@ﬂmbpsmdlm%yl)) 3(@gmorpholin-4-yl-pyriniidin-

R b FANR OMP0a6 490 002 243 85of: 55

3]k, dHNES. 19(R T "85 Hzs 8d), 7TH6atp) o= 5. 7007 1il tHz, 1H), 7.37 (d J=

ﬂ&%ﬁf&?ﬁﬁ 7 (oI ret S T Il Th et TS TE 148, 7.77 0, -
¢ ef | uxlq%bfgéwcﬁmj?7ﬁo7 7/ H“ﬁig) ﬁ‘ﬁ@%d @fm%dlz}ﬁ 181, 9.13(d, J =

an addi t’ ona ours, the reaction
Wed Fad, [1eDENISt @SPopB73.00 (Mdoh t enperature and
concent rated in vacuo to give a yellow solid. This
solid was dissolved in chloroform (20 nm.), washed
with 5%citric acid (6 nmL), 10% sodi um bicarbonate (6
m.) and brine (7 nmi), dried (Na2SO4) and concentrated

Imaﬁﬂﬂ’#w to 25 give 0.11 g of a yellow wax, which was
enfified as the title conmpound,

bidramine-benzy)-{4s Bn@rwythybywéwl-z!)mlg%ﬂ?ﬁéz‘ﬁPy“dm-3-Y‘1
@é&ﬂ@bﬂy ol 2 BT (o D 5 a2 (s 3, 4. 65

Ir: asseegedHfube a solution of 3-(2-methanesulfonyl-pyrimidin-4-yl)-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 mL) was
warmed at reflux overnight. The reaction was then concentrated in vacuo and purified
via preparatory HPLC (5 > 45% CH;CN/H,O with 0.1% TFA) to yield 32 mg of (4-
amino-benzyl)-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-
2-yl}-amine as the TFA salt. 'H NMR (ds-DMSO, 400 MHz): 2.58 (s, 3H), 4.58 (d,
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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),

WO 2084071988 (m 2H), 7.31- 7.36 (m 2H), 7.89 (bCcT/Us$2093/627721
5.6 Hz, 1H), 7.93 30 (d, J = 8.1 Hz, 1H), 7.97 (br d,
J =9.6 H, 1H), 8.13 (d, J = 5.3 Hz, 1H), 9.16 (br s,

1H); M5 (ESP+) 423.20 (M+l); Ms (ESP-) 421.21 (M1).

38 WD 2004/ 021989 PCT/ US2003/ 027721 Exanple 4

zﬁ [fldéﬁﬂﬁt@yi (OVH, dldmszﬂd)ﬂ Lov{ciado) 172 ), 7.42 (d, 2H, J =
ridin rimdin u 0

A AHaR TR, H%Dn%ﬁ)(d,{lﬁ[ff (8. ﬁ&ﬂg? ?‘Lﬁﬁf Jit bﬁquf)ﬁ CaCIEE

1hd 2627
T Sag B SR e L PYO IR SIESED Son ne
di oxane/5N HC1(4 nmL) was warned to 100C for 2 days.

The resultant solution was then concentrated in vacuo
ified by reverse phase HPLC

binbi- rhidl 2-
Ry e o o o
fabephbHA-4pl-¢thgh)-anhiget i t | e conpound,

4-[ 2- (6 nmet hyl - pyridin-2-yl)-

d [1,.2+ -
I( 316 alﬁg)ghfﬂ_é l)s&ul{jorg’%tyﬂ }52' %%1 F&@sﬂif@nﬁ p}('h?rﬁlilﬂef-l gf)li -(6
ﬂdéthyll;b'i)ndﬂ 2250) (rdlddzo[ill 2=a]11yrild,1neﬁ(091,47 Gmgoleee EL)H)mple' 240y its
}g_mpq;tlonﬂ and (Qdmogp in-ds ylr_qizh)sl fp_rbtne (‘é Aélg nelabl) in %Hgég (&EKL) aas
%@meﬁ%ﬁ?ﬁ(@gevegmghﬂ The rgac?loﬁ'%as déhcentBatdBir heud amd §urﬁ'1ed

> 715 M5 (ESP+) 303. 11
{ivipigparafoca HRIEC 6 2> 50% CH3CN/H with 0.1% TFA) to yield 34 mg of {4-

4- Jret I
eyt 2y P A R e R P B )
E’noépgl H§J|4 Ih@ﬁyld} aﬁmlela—zsrﬂud dealnd]zHNMR? 2 BMISS, WDM@&) as3

i m'dazo al pyrim din
(aroi, SO0 Pri2den SR ands (s 2. il Bo8 S50 15
g T 0, U 481k i L om0
hEuy s, 7.$ He), r7esictd, O, Sas7. & Hiay, ditlr(dd,edlifr 7veaddignd 37 (d, 15,
fied HPLC t trilelwat
BULuRE WGSBS PG (acstopttr i efvater
yellow solid identified as the TFA salt of the title

noprlmd|n4 (6-nmethyl -pyridin-2-yl)-i
N Ndlm[dth)ﬂ-N ai%lﬁ*(ﬁﬂndthﬁ/ pyynﬂwﬂw&)-mmdm{/ﬁ abRpcidivgs-yll-

ey viidfabg1oaigiing 220 55 1 208 (b s,
2H), 7.40 (d, J

In a sealed tube, a solution of 3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-
methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine (0.192 mmol; see Example 2 for its
preparation) and N,N-dimethylethyldiamine (0.574 mmol) in CH;CN (2 mL) was
warmed at reflux overnight. The reaction was concentrated i vacuo and purified via
preparatory HPLC (5 = 50% CH3;CN/H,0 with 0.1% TFA) to yield 10 mg of N,N-
dimethyl-N'-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3 -yl]-pyrimidin-2-
yl}-ethane-1,2-diamineas the TFA salt. "H NMR (de-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
Hz), 6.85 (s, 1H), 7.20 (dd, 1H, J = 6.9, 642 Hz), 7.40 (d, 1H, 7.8 Hz), 7.61 (m, 2H),
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7.75 Hz, 1H), 7.55 (d, J = 7.74 Hz, 1H), 7.84 (dd, J
7.79, 7.17 Hz, 111), 8.17 (d, J 30 = 5.37 Hz, 1H),
w@2W8/0¢989 s, 2H), 9.32 (d, J = 7.53 Hz, 1H); MXT/ES#63}/027721
319.18 (Mr1l). 39 WD 2004/021989 PCT/ US2003/ 027721
Exanpl e 6
2-(6-Met hyl -pyridin-2-yl)-3-(2-norpholin-4-yl-pyrimdi
n-4-yl)-imdazo [1,2- a]pyridine 5 A solution of
ﬁgd@ 'ifﬁt arge@g&f LY (deHIﬁk%l 9TEy, ¥1op-(@d, (18, et Mg, 7 9yHA)08 36
azof 1pyridine (0.121 mmol ; see
(E)(Hﬁp]e429 Hoj MSS(E{SPébéWb@l(Mﬁ)l) and 4- ami nonor phol i ne
(0.38 mmol ) in anhydrous acetonitrile (1 nmL) was
warmed to 100C in a seal ed tube. After 3 days,
4- am nonor pholine (0.76 mml) was added and the
I le@o warned at 100C for an additional day. The

th 10 t
o146 Mehyieneide-LRase et T s ee ER migin>-
%%ﬂgsq%%ﬂigpﬁ 136 TFA) to give 0.0258 g of an orange

as the TFA salt of the title

compound,

2 -( 6 Tnveet segiked ppeej alsalutionyof)3-(-ethapespHomil iy Emding yD i @

Ry s R ES L AN b AR o0 408

ﬁeﬁaﬁraﬁ%) fiéﬁ?q (%Yarﬁﬁo(wl@n) _deeranfidd 00.639 mma& m aH;chz 8iL) was

1H), 7.57 (dd, J =
wm)medTat mﬂu@d)vemghw The regstion pgs copccyn;tra(tgl n Jvaauo gndglu};@d via
%r}é%?awgﬁ%ﬁ_ﬁcb 3 f§° o( (éil4(jN7 HZ@) tgiyuel& b m oﬁ\i’ Néﬁ-d[&léé -(6-methyl-
Byrddid-2- )(thh)iaszX,arq}ﬂ)fndm-Zer] pyr1m1d1n—2 ylamlno} ethyl) acetamlde
4- Am b I _d
NI BN b0 i85 ok 2R, 0 hat, e, 6203 40

;Eﬁ,eél#@go @H?Oﬂ?#ltén‘i’rll{)f750(d 1HJ 77Hz) 772 (dd, 1H, J = 8.0
t hanesul fonyl - pyri'm di n- 4-

He) WySl-(dytH,dI 780 Ijuz), Jl%(dalzfé,[frf %ﬁi@y? 9&.(%11% ¢/ 14 Hz), 8.03

B bl %?S@h%n nlets?%}%?%t WW@C@S&* 3882

1RS> warmed at reflux overnight. The reaction mas
then concentrated in vacuo and purified via

preparatory HPLC (5 45% CH3CN H20 with 0.1% TFA) to
yield 32 nmg of (4-

%%%Zyl) {4-[2-(6-methyl -pyridin-2-yl)-imnmdazo [
idin-3-yl]-pyrimdin- 2-yl}-am ne as the TFA
N*(‘t-{4 WGMmtl(myﬂﬂBGZ-ﬂDDnmw 22a]pgridin-3-gHypyrimighin-2-
ylammo}-butyl)-acetamlde

In a sealed tube, a slurry of 3-(2-methanesulfonyl-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 Cs2COs (0.683 mmol
in CH3CN (2 mL) was warmed at reflux overnight. The reaction was concentrated i
vacuo and purified via preparatory HPLC (5 = 50% CH3;CN/H,0 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-DMSO, 400
MEZ): 1.51 (quintet, 2H, J = 6.7 Hz), 1.51 (quintet, 2H, J = 6.7 Hz), 1.82 (s, 3H),

2.58 (s, 3H), 3.10 (g, 2H, 6.5 Hz), 3.39 (bm, 2H), 6.75 (bs, 1H), 7.30 (bm, 1H), 7.49
42
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WO 2004/ 021989 PCT/ US2003/ 027721 2H, J = 5.7 Hz),
6.72 (d, 1H, J = 5.0 Hz), 7.19 (d, 2H, J = 7.2 Hz),
wQ2002/080989 2H, J = 7.7 Hz), 7.57 (s, 1H), 7.78rC¢TiUSIbB/027721
J =7.7 Hz), 7.82 (d, 1H, J = 9.3 Hz), 7.92 (d, 1H,
7.2 Hz), 8.16 (s, 1H), 8.29 (d, 1H, J = 5.0 Hz); M
(ESP+) 408.2 (M+l). 5 Exanple 8 {4-
[ 2-(6-Methyl -pyridin-2-yl)-imdazo [1, 2-4a]
(eym,ﬁwﬁrmkj 7mlr(adn1@1 0-29 I Hz)( 281 (d 1H, J = 8 Hz), 786 (m, 1H),

olin-4 et yl)amnelna
T By S e s g 6l B s 6 3 s
2-yl)- |mdazo[12a]pyr|d|ne(0 147
(ﬁﬁ%ﬁ%@%(@éﬂm e 2 for its 10 preparation)) and
2-nor phol i n-4-yl-ethyl amne (0.443 mmol) in CH3CN (2
Piompey2 war med atat reflux overnight. The reaction

i e Moy wopd 91 s g APRBEGr Y b iR}
%}LTT&IH ﬁg—@iﬂyﬁfan{lﬂe [2 (6 nmet hyl - pyri di n- 2- yI )-imdazo

idin yrimdin-2-y

nor phisl d sealéd ybbeea Bq)ut)l q]aﬁ ﬁé’- a@than@suiafpwlﬁrlfmgmﬁhm2 (6-

e&i%%la%oﬁ) gmﬁ% o([ mQSa;Egr?dléégq_?fﬁ mn"r)bl Alde ﬁ%m%i’el)z for its
%ﬁbaratﬂn)%@ﬁ @Eﬁlzidm:ewl -gthydafing (BI565 GarBol) m QHHﬂ)I (2 mL’)g;ve(sd

IR CIE, RERCH IR G W

;erﬁﬁq_ﬁ&)rgﬁbﬁi g(-g sd e e ithto) 19 VB A) BSRENd 40lig Bf {4-[2-
{6-iefblyivpiidin-2N/)-{ndidh20[ | - alpyrinin-3pyli- pimidin-g+y)l} (Fripgadiag-yl-

SrD A T A T YMB. GBS 400MERL 245 P13 10 ¢

S 9LUS 5 @12 & 71 (m 2}1) 6.76 (bs, 1H), 723ﬁdd 1H, J=6.8, 6.8 Hz), 7.44 (d,
3-{2- rrethanesul i/f)lf r|md|n

4L iyl 1) 0 6 Gy 1. it 1,72 2y % Tdd( bHab7 73 Ha),

s, L TALEl

WESHZ)D 8 IR I(BEGH, It= 6.2fH4)X8.09 €rsnil it MSTHESPrp4@R 2 v-tlas

concentrated in vacuo and purified via preparatory
HPLC (5 50% CH3CN H2O with 0.1% TFA) to yield 10 ng of

A3 N - (4-[ 2- (6-met hyl - pyri di 2y dazo
5[4-2[24@6Mcthyll-pyr&lmyz-}'l)-pmldam[;lq,zra]pyrldm-S-yl -pyrimidin-2-yl}-(2-
yI} et ane 1, 2 di am neas the TFA salt. 1H NWR

¢ NS 2.51 (s, 3H), 2.89 (d, 6H, 3.6
I?:|z) 3nd s@alécﬁl@ge a%Hlutervof 8- (va&haﬁaesﬁfohyl-lp?mmﬁhﬂ A- }(l)jﬂ-zqé-

:me@hsg pyﬁldgl W) mrrdug[l( a]pYHdln¢((@ 1@:)“00% %i%e‘gd“d?r%l B it
%%eparatlon) and pyridin-4-yl-ethylamine (0.565 mmol) in CH;CN (2 mL) was
warmed 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 67 mg of {4-[2-
(6-methy1—pyridin—2—y1)-imidazo[1,2-a]pyridin—3-yl]-pyrimidin—Z-yl}-(2-pyridin—4-y1—
ethyl)-amine as the TFA salt. "H NMR (ds-DMSO, 400 MHz): 2.53 (s, 3H), 3.20 1,
2H, J = 6.9 Hz), 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 (4, 1H, J
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WO 2004/ 021989 PCT/ US2003/ 027721 7.80 (d, 1H, J = 8.0
Hz), 7.84 (d, 1H J = 8.9 Hz), 7.92 (dd, 111,J=

w(@204/02089 1z), 8.36 (d, 1H, J = 4.9 Hz); M5 (ESPH$2003/027721
374.2 (M+l). Exanple 10 5

N-(2-{4-[2-(6-Methyl-pyridin-2-yl)-imdazo[1, 2-a]pyrid
in-3-yl]-pyrimdin-2- ylam no}-ethyl)-acetamde In a
seal ed tube, a solution of

3 (?H{je f 17,00 ¢h1H), 7194-(3d,(183, J = 7.8, 7.8 Hz), 8.32
i ’?@ %lslgiZJQnyl)O}F%)n dazghl 2)2% (rldl ne 0 192

(O Jsée4 Hxhr&rﬂ%(dledr |5t3sHZ)pr1\4§ §¥

N- (2-am no-ethyl)-acetam de ( 0.689 mml) |n CHSCN (2

m.) was 10 warned at reflux overnight. The reaction

vvas concentrated in vacuo and purified via

eayory HPLC (5 - 50% CH3CN H20 to yield 22 ny

Gi-£i-i3- Myt p2c- gl 2yt iobs s T B micin-2-
)}laﬁﬁ%ﬂutgﬁ?gﬁ?}rﬂﬁ acuﬂe% estVMS5O, 400 MHz): 1.85

32q 2HJ:62)346
(bm 2H), 6.76 (bs, 1H) ., 7.50
= 7. 7InHrsepled 1o, ¢ dolutian-pf 33(2=mst nesy opghypyrimi 111-”(%15' %(]Q

me@yﬁpw{k %ylggn%eéogl Z%yrgdme @) % @gnol éeeg%xe%xgple 3y rﬂs

preﬁaxﬂtlch%)and Q4-4511r(c§butﬂlb'l)carbhﬁlc( &SPte)t-R88. cdtef (:3) 1 mmol) 1n

{(anlz) W@Wﬁwgi ot ysfipx @vrnighty The reactipnoyas coneguiRaredd”
var(]:u?eéél %)u]gﬁéd Wag aga’co }I—ﬁmd‘e‘} 3bidoy lOH;eseH0) ©6/idld 48 mg of

Sea

@ (L1 2ve8- hﬁt‘r@d}pyﬁmnyzj-yl)}ymdaz(dﬂ B-alpytidind-ylEpyrimidin-2-ylamino}-

m%ﬁ%'a@gglégéﬁﬁqrg@% 5P 1 YR IAEPRIF G bt 158 s, o,
%@%M&P%{ ol 6% dr. %Mu@ft&t eH( 9 =S Hal 33 (araH), 2.98 (g,

5 d
511 o6 6 G, 2 61880y 150, oL (@%Aﬁﬁt b Hp, 7.09 (dd,

HotR G0 R, 74 WP ToPg) 2138 GLED (Dan (e, /= 1.1,

6.8 8%(&)@%1&1& pyr U'@H 7,2 Y/I[—])z) |7nSld(alzlp[H %rg}byﬁhfdz)ﬁi%(d
rimd ut am e as the
éﬁﬁng@b ?\Iﬁﬁe(‘(%é (%8 4%@% ‘51 (quintet, 2H J

= 6.7 Hz), 151(qU|ntet 2H, J = 6.7 Hz), 1.82 (s,

mpdd1%- 58 (s, 3H), 3.10 (g, 2H, 6.5 Hz), 3.39 (bm
bs, 11-1), 7.30 (bm 11-1), 7.49 42 VO
N4+ {eA69dethyEpy tiszed 3Neandep|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-a]pyridin-3-yl]-
pyrimidin-2-ylamino}-butyl)-carbamic acid tert-butyl ester (see Example 14 for its
preparation) in 1:1 CH,Cl, /TFA (2 mL) was allowed to stir for 30 min, then dried in
vacuo to yield 12 mg of N'-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-
yl]-pyrimidin-2-y1}-butane-1,4-diamine as the tri-TFA salt. '"HNMR (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
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(d, 1H, J 7.1 Hz), 7.71 (dd, 1H, J = 7.7 Hz), 7.81
(d, 1H, J 8 Hz), 7.86 (m 1H), 7.90 (d, 1H, J =9
woi2904/071989 (dd, 1H, J = 8.0, 8.0 Hz), 8.30 (d,PAarps2037027721
5.6 Hz); M5 (ESP+) 416.2 (M+l). Exanple 12 5
{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[1, 2-a] pyridi n-3-
yl]-pyrimdin-2-yl}-(2- pyridin-3-yl-ethyl)-amne In a
seal ed tube, a solution of
(g ﬁg Jmtﬂmgﬁqlgﬁ)qﬂyiH Y= D10 Td)N7 27 ydd, 1BL, 6= 7.9, 7.9 Hz), 8.31 (d,

m”f}%f”— lsslgtég)llz&éﬁ;ﬁb% 1lzl)),fMS (E$%'%[3#4§pm%( Ioﬁl) ngnd o

pyridin-3-yl-ethylamne (0.565 nmol) in CH3CN (2 nl)

was 10 warnmed at reflux overnight. The reaction was

concentrat ed in vacuo and purified via preparatory
136-) 50% CH3CN H20 with 0.1% TFA) to yield 40 ny

P VI T b
ﬁé{{ﬁ&} 2‘%29? c%?bzhﬂ’ﬁ ang;tgﬁ?E)ityl %d:exNg/R:( 365%9 431091

H;n) ZI;Dmg](eg %u%i iﬂ&tlzbgn of bg%mggghes%ﬁ%@}]l(gyalmﬁﬁq £ 33-2—(6-
p?e §1HZ%rian %_gl) @ﬁgzﬁ[%na]ﬁj Bod @. 191|'Ihmél. See/ERanhfl} 2 for its

(dd, 1H, J =
&eﬁarat&ar@ alid (3- aﬂun’blpr(o(iyl)-t&ibamlc:amdstevt-buyl es’gar QQL6Q?dmmpg in

gﬁ% |(g HZ ; zgzswgr?negl at reﬂux ozférm t. ('Fhse re)actlo%Swgs dNdbkrated in

gf@?b 2nd Bo p Mgéd% ppaprafa% 21 )5 %aﬂamiztm@pwylaa B7 &g of

pyr yl'} ridin-4-yl-eth In a
Setd- EZ}(&-ubmyl-aylsdjm&-y]@ﬁnp zo[1,2- a]pyr1d1n— -y¥pyr1mn(11n -ylamino}-

rer RGPS T gl Y 0 o9

(% vifRe 2@&%63&)@53 Estos%)a gr(mo(qlg jaH; Hr)6.200), 3.36 (n; 2H),
e am ne nmo
A o Tor o T o Sk g ok 8, S el o, 1,

R s A O L SRS & N vl
0f84{(4d (14, [67reTHyHZz)py.23 ¢, AHRS v §.3 Hﬂ)dﬁﬁa[(gs 1H); IR(IESP-F)

1din-3-yl]-pyrimdin-2-yl }-(2-pyridin- 4 yl -
émc&f&% ne as the TFA salt. 1H NVR (d6- DVMSO, 400
.53 (s, 3H), 3.20 (t, 2H J =6.9 Hz), 3.76
(q 2H J = 6.4 H), 6.77 (bs, 1H), 7.21 (dd, 1H, J =
7.0, 7.0 30 H), 7.42 (d, IH, 7.6 H), 7.63 (dd, 1H J
Exgample£72 Hz), 7.68 (m 111), 7.79 (d, 1H J 43 WO

204! B2 MR Ly HarLI)Mahd 2b [1,2-a]pyridin-3-y1]-pyrimidin-2-yl}-
propane-1,3-diamine

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

pyrimidin-2-ylamino}-propyl)-carbamic acid tert-butyl ester (see Example 16 for its
preparation) in 1: 1 CH,Cl, /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-yl)-imidazo[1,2-
a]pyridin-3-yl]-pyrimidin-2-yl}-propane-1,3-diamine as the tri-TFA salt. "HNMR
(ds-DMSO, 400 MHz): 1.90 (quintet, 2H, J = 7.8 Hz), 2.55 (s, 3H), 2.93 (septet, 2H, 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),

743 (4, 1H, J = 7.4 Hz), 7.67 (m, 4H), 7.8405 (d, 1H, J = 7.9 Hz), 7.86 (d, 1H, J = 9.1
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= 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 (d, 1H, J = 5.4

woi2004/081989 (d, 1H, J = 5.3 Hz); M5 (ESP+) 408.PCT/NBA)3/027721

Exanple 14 5

(4-{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[1, 2-a] pyridin
-3-yl]-pyrimdin-2- ylam no}-butyl)-carbamc acid
tert-butyl ester In a sealed tube, a solution of

47 3 22,844 (bs, 1H); MS
ﬁZ)( 29 %@??ﬁ?‘# ZQWb}Wnr%gzzgi[ 2H’2 y;;%y“z()dl ne E(S)' 19)1

@ﬁ?&ﬁ@éé(@téhpl e 2 for its preparation) and

(4-am no-butyl)-carbamc acid tert-butyl ester (0.611
nmmol) in 10 CH3CN (2 nL) was warnmed at refl ux

overni ght. The reaction was concentrated in vacuo and
Bidhpledd Vi a pr eparatory HPLC (5 4 50% CH3CN H20) to

{‘LE{’% f‘.?ﬂ;% yEidig 2=yl P'Flﬂ%aﬁolézaﬁ]fyrlmndgzvgl[—pyrlmldm-Z-yl} G-
%lo%g/l?l%lﬂly‘i pﬂg%ﬁ’yﬂﬁhﬂmw rimdin-2-ylam no

m'c acid tert butyl ester. 1H NVR
(d6 DVSO, 400 MHz): s 50 (quin et
6lng: sezled tubes g selqupmpfét F?l@esééofg I-yyimi nﬁsvlf'gl'(@

{er’%g%r Wdln%-%l%ﬁTéigzg[H’% Q]gyrl(ﬁgggd'gdg m§10§ Eéeé Ekarﬁ'p'ik 2 Br B9
%J’dpardﬂen)@mé 3 Iﬁroﬁylla:h)no r?io@ﬂolirté, (O.‘éHQ nirno:l) ‘m @Hb@N (2 mlg)gvas
ey L o ? Eqd ) gpd rléed via
(Mganedl 2 reﬂux oyen;ng "th_&e)actlo;a vgaf c@a&en g zg 3 acuf) py
E%ar&f%ﬁlﬁq’gﬁl %X—y_‘SO"/% (ﬁ-IgUN)/Hz@vﬁtﬁ ol B8 . TEWto vyl LEERIg-Of {4-[2-
K6-miethy]- ﬁyr(lﬁn%ylbymmmlda alperidiny-ylirpsemidin-2ov131(Byrarahalin-4-
é@p%plrl) -a 1ne as tlhe T% 1 i 1&%6‘@6@%7@(5 aiﬁdlﬁlé) Sploy '(ﬁloﬁH)
Q%l{(élaﬁﬁ £.68 I(rﬁt izm 3pqudlsz)23 ¥l Jm, 4H)jaza((bs, 25D] 94 (W 2H),

S lbieb L gt EESNer: T DE e
ot T TR 2 Bl A o8 b 38,76

N6 H8); B.28 (6 TEBthy IS-40biz), 838, yH) MEh(ESEbIéBm aylpdx i din
-3- yl]-pyrimdin-2-yl}-butane-1,4-diam ne as the
tri-TFA salt. 1H NVR (d6- DVBO 400 MHz): 1.67 (m

4H), 2.56 (s, 3H), 2.87 (m 2H), 3.42 (m 2H), 6.76
ﬁ%mﬁdg 7.28 (dd, 1H, J=69 69Hz) 747(d
9 Hz), 7.69 (m , 7.74 (bs,
wm[mmamewndmﬁ Mezzmmt Falpyridin-3ry]- pyrmnv'"BZﬁk}y(Z-
%rg-g 15‘8'1)13— 9e0 Hz), 7.97 (dd, 1H, J =7.9, 7.9
Yy idintsZy]-¢ M€ 3 =5 4 Hz), 9.49 (bs, 1H): M5
( ESP+)in 3 §4aléd fubk, 19 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 CHsCN (2 mlL) was
warmed at reflux overnight. The reaction concentrated in vacuo and purified via
preparatory HPLC (5 = 50% CH3CN/H;0) to yield 24 mg of {4-[2-(6-methyl-
pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-yl}-(2-pyridin-2-yl-ethyl)-
amine. "H NMR (CDCls, 400 MHz): 2.43 (s, 3H), 3.06 (t, 2H, J = 6.7 Hz), 3.71 (g,
2H J = 6Hz), 6.63 (d, 1, J = 5.0 Hz), 7.07 (ddd, 1H, J = 0.8, 7.1, 7.1 Hz), 7.23 (m,
1H), 7.28 (m, 2H), 7.48 (m, 1H), 7.72 (m, 2H), 7.81 (t, 1H, 7.9 Hz), 8.20 (d, 1H, J =
46
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Exanple 16 5

(3-{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[1, 2-a]pyridin
wo oglorpyri m di n-2- yl am no} - propyl ) - car bam cPerus2003/027721
tert-butyl ester In a sealed tube, a solution of
3- (2- et hanesul f onyl - pyri m di n-4-yl') - 2- (6-
nmet hyl - pyridi n-2-yl)-imdazo[ 1, 2-a] pyridine (0.191
nmol ; see Exanple 2 for its preparation) and
5(£§H%;“8"B~3 (aa&pm 762 BasTCs. o O EE ot470(ds Vi, Lstiet Hep. 862
CH3CN (2 nL) was warmed at refl ux
(BBt (MTh)e reaction was concentrated in vacuo and
purified via preparatory HPLC (5 - 50% CH3CN H20) to
yield 27 mg of (3 - {
le@onet hyl -pyridin-2-yl)-imdazo [ 1,2-a]pyridin-3

Kx
Bl b i
ﬁli%%no} e]th%lilbél%é'l_l@&ﬂfonaaﬁie 6.7 Hz) s,

) 3,36 (m 2H) 15663(bs
1H) 687(dd 1H J =56, 56 H), 7.12 (dd, 1H

721 Bageled pyob? 1lp ddp- “’éﬂ‘g"l‘ﬁg‘?w@@%’]’ygh -z

%et?lyt@ridm—)ﬁ y$)41nﬁldﬁzo[1 Bha]gyridire (0,193 .mMmbiz pee Exa}i@l@ @ forlits
propERten) [aad iﬂﬁrmr{}czre{hzi)(@n&fé@Hwﬁfonﬁwqeépﬁ%g “W?l Fh%@’ ¢

{‘#% ggﬁ&' ﬁxéd %Irgﬂnl?(n%‘}ekmgﬂt{ Lﬁegﬁ&’ggn ¥ak concentrated in vacuo and
ﬁ‘&lﬂe@ \flapl(eﬁammﬁlPLm(ﬁl i 5[@-/2(};1]3§3N{H3Qjag wield 13 a]gﬁ}flﬂfr@-r H-[2-

(%mpthghpmu{l% gt)g} 1@@@%)[%?6&%% écP 11-% yr?tft}; n—?—gﬁarﬁ%‘o? ethyl)-
Qérﬁeﬁésaffb&%dé anlNMR Q2GR J, BBOMEZ)ME U3 @SB 2. emdsz =

stir at for 30 mn, then dr|ed|nvacuoto

5 TGOS, 50 o, P, (o GBI 6B sl 1D 7.071 10 s (0L TRLATE), 725

Ehoinl i X e B Al TR e g -

S.QDUE—I?E elo g?shugg, MS?(E&PH;)@% @(®B1Ls, 3H), 2.93 (septet,
2H, = 6.7 Hz), 3.45 (q, 2H, J = 5.4 Hz), 6.76 (bs,
111) 7.23 (dd, 1H, J = 7.0, 7.0 Hz), 30 7.43 (d, 1H,
= ). 7.67(m411),7.80(d, 1H J= 7.9 Hz), 7.8 6

J= 9.1 45 WD 2004/ 021989 PCT/ US2003/ 027721
Méthyﬂ{@ﬁ -(6ettlethyHpyddim-2Z-yd)-in¥id @zofk. -] gyrdding 3ryl] myrimidin-2-
5.3 Hz), 9.44 (bs, 1H); M5 (ESP+) 360.2 (M ).
Ehzmpine 19

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 mmol) in CH;CN (2 mL) was
warmed at reflux overnight. The reaction was concentrated in vacuo and purified via
preparatory HPLC (5 = 50% CH3CN/) to yield 17 mg of methyl-{4-[2-(6-methyl-
pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-yl}-amine. "H NMR (dg-
DMSO, 400 MHz): 2.46 (s, 3H), 2.93 (d, 3H, J = 5.0 Hz), 6.66 (d, 1H, J = 5.4 Hz),
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),
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

= 7.0 Hz); MS (BESP+)317.2 (M+1).
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5
{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-

wq kdo43198m di n-2-yl }-(3- mo rpholin-4-yl-p ropyt/Ysans/oe7721

e In a sealed tube, a solution of

3- (2- et hanesul fonyl -pyrim di n-4-yl)-2-(6-

nmet hyl - pyridi n-2-yl)-im dazo[ 1, 2-a] pyridine (0.205
nmol ; see Exanple 2 for its preparation) and

3- propyl am no nor pholine (0.670 nmol) in CH3CN (2 niL)
was 10 warnmed at reflux overnight. The reaction was
Eahggieeat ed in vacuo and purified via preparatory

lavne{(t:hﬁ(fl?{zi [2? Wwecﬂkgfg%g }q- 5299%%30 %A%%%r‘@%ise{yﬂ - Pinidin-2-

jé Anfh®Yyridin-3-yl]- pyrlmdln 2-yl }-(3-norpholin-4-
} propyl)-am ne as the TFA salt 1H NI\/R (d6- DMSO, 400

?/lr_n|Z ) ZI:H)a,lsegFed 11T(en§t scxlm}onzcg“s?é@( mﬁglangspéfon g;m(lqygb? @11%(168
athyIIP_yrug\ba }9)1 g%@&{o[%é agqu dnqé'tlo}_gw mrﬁol5 see%)'é_hnﬂ?-lé 2 fc?r 1357

ﬁx@paréﬂ{bﬁ)\hﬁl&‘ 281 M drliiﬁ:thylﬁnﬁﬂe/’(‘ﬂf a Ifhmdl) n ©H€CNI@ mlz v% warmed

g rg@»( preernighty Thmaetmﬁs elﬁfﬂ?ﬁ‘n‘)\ﬁﬂ V“Cﬁ?( 8%?‘5%1“3‘ %
ér‘éiﬂ aiok Hﬁfgt*tx'el%{a ?HE’CI%?PIJO t meqiawhlg of-:‘daﬂlauym -

yr| ¥I - am ne In a
metlybgdytidibe-ylyximubzilil Gre]pyridin-3 -yl] pyr1m1d1n yl}-amine.

éé%?ﬁ&@ﬁ%z‘) f?iy%’k ?ﬁ{)ﬁﬂ{ 6@)%] (r%éé = 5P Hgy 714 (@

moj.;%gqsm I?éalfer#w?soHp)“ emr(amm;)/ﬂm 80Hz) 7.79 (m,
rrain e am ne
s e 6 S B~ S 4 B el - 7.2
d fied t

@%@%8%%%%8? (6 Yield 20 my bf oo
{4-[2-(6-nmethyl- pyridin-2-yl)-imdazo[ 1,
2-alpyridin-3 -yl] -pyrimdin-2-yl}
E&m&ﬁm n-2-yl-ethyl)- amne. 1H NVR (CDC13, 400

- - {dalz6)1,2-3] pstidin-3-

(’Yglzl)mlg%fo‘ﬁl flsproéél}){ﬂi é@ é@-@néﬁlyl ;ﬁ%dez -gm I—(Iiza) Dl,, ]p_& idin

@lt]qqrnﬁidml-yl}-@nﬁl}e7 1, 7.1 Hz), 7.23 (m 30 1H) 7 28

25, AT, S gy o 4

E?Hﬂﬁ-}sﬁg@i’tfnﬂiﬁaﬁh a]gyl‘idlhE 10. 2’83 153104 cdel Bxariple Z]fopltfs)pﬁparatlon)
erbmidaziel-yl- Rrpmﬂ;mmgig p gmg@) in CH3CN ](4 rl_rlnﬂ waywarmed at reflux
oxt(:é %hﬁ' ffe ge@c&égxtxpfys GoR¥EdtQtdd-if wbdo dndipdAEed FiadorélaPatbivd
HPLC (5 > 50% CH;CN/H,O with 0.1% TFA) to yield 8 mg of (3-imidazol-1-yl-
propyl)-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin- -3-yl]-pyrimidin-2-y1}-
amine as the TFA salt. 'H NMR (d-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, J =
6.9, 6.9 Hz), 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).
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yl am no}-et hyl)-benzenesul fonam de 1In a seal ed tube,
a solution of

wa@2q020meshanesul fonyl -pyrimdin-4-yl)-2-(6 PCT/US2003/027721
met hyl - pyri di n-2-yl)-imdazo[ 1, 2-a] pyridine (0.193
mol ; see Exanple 2 for its 10 preparation) and
4- (2-ami no- et hyl ) - benzenesul f onanmi de (0.639 mol) in
DMF (2 nli) was warned at reflux overnight. The

Fx5asile @ Was concentrated in vacuo and purified via

preparatory HPLC (5 - 50% H20,
it m@zylfwrtﬁbﬂﬂyxl) it syl B )
}Erldol pyrlmd|n2ylamno} -et hyl)
pisdangepl L B T R (d6- DVBO, 400 |sz) 2. 43

(s, 311) 2.98 (t, 21L J = 15 6.5 Hz), 3.59 (g, 2H, J

i) Inagbiledbegd sy pF ki HLNR .50 gy and sjhmidorghgro
(gq%g nﬂTE'ol) In a‘nh}dgou% dfoxkid (2 BLE®ak Stirrddfordl Four 53 Q2-+Hz) ,

P+) 486.0 (M1l). Ex I 2
Ndbﬂllayésu{fénﬂa}y(rmldm‘hyll) 2p(>6)rm@rbﬁl-wrwn}-2ryﬁ aa@g{p%leﬁ ailmwne

@gH 3&{{118% %?é)%)rcal(rénplﬁ% rf'%rzlts ﬁ%ﬁa{%ﬁiﬁ %va%/ rg?%dzs %&@a(ftféﬁ @nd @ﬂe
Ig_rﬁ&}bllﬁ})élwdé)ﬂlb@zbﬁ‘ tc?—sti»f'zfél;z ddyd t&i 80 1C2Ta¢ p%rxtudal WES cgoﬁc&fﬁrited in

. see Exanple or its pre ra ion) an
mayn@numa&’épqepa@mmpc Aol N éozf:‘/ MEa) 10
bR P e 5‘@ LP@ sIiRidin 31

Wkﬁidﬁrﬁz- 1;5&%}:1;;3@1&/1 hs the Tyiresalt. 17H h@/ﬂbf(ds-DMSO 400 MHz)
t

-(6-net
%})55 |($:1|3 20. &9 fmj %ﬁI}ngOé[(e_iLd AFaYpy/ila? A e §r) 7&%({11"11]61} -4,
al 6 9%, (7%, 1‘133 m, 2

% r@d?ﬁéﬁwv@ gﬁj g%%(gh*zl)ﬂ P Hz?:g (m, 2H),
79$Z(ddd(H JkH73J7SHz)786B(d71Hz)’ 502@)(%13 @JIﬂ)J— 3PIz); MS
& = 7.8 Hz), 7.51 (m 1H), 30 7.78 (m 2H),
: (3832(MT1)J = 7.6, 7.6 Hz), 8.25 (d, 1H, J = 5.0

49 (d, 1H, J = 7.0 HzZ): NS (ESP+) 317.2 (Ml).

47 V\D 2004/ 021989 PCT/ US2003/ 027721 Exanpl e 22
Bixamphe/2S { 4- [ 2- (6- met hyl - pyridin-2-yl)-im dazo

e GNP i ALy MR 3201} B vifhidih Ry -

Bt,6 A1 theidiapeguliamming - pyri ni di n-4-yl ) - 2- (6-
”Eth)” pyridin-2-yl)-inidazo[1,2-a]pyridine (0.136

r? g%ea‘lz'xda tnge a s%urry of sohg 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-y1)-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
mixture was allowed to stir for 2 days at 80 °C. The mixture was concentrated in
vacuo and purified via preparatory HPLC (5 = 50% CH;CN/H,0 with 0.1% TFA) to
yield 23 mg of {4-[2-(6-methyl-pyridin-2-yl)-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
(m, 3H), 8.61 (d, 1H, J = 5.3 Hz), 9.07 (s, 1H), 9.59 (bs, 1H); MS (ESP+) 387.1

(M+1).
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preparation) and 2.0 Mdinethylamne/ THF (1 mmol) in
CH3CN (2 nL) was warned at reflux overnight. The

WO e@a2 89 was concentrated in vacuo and puri f i BAT/VER03/027721

preparatory HPLC (5 --) 50% CH3CN H20O) to yield 17 ny
of dinethyl-{4-{2-(6 10
nmet hyl - pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-yl]-pyrim
idin-2-yl}-amine. 1H NVR (d6-DVsSO 400 WMHz): 2.46 (s,
3H), 3.24 (s, 6H), 6.70 (d, 1H, J =5.0 Hz), 7.14 (dd,
1H J =6.8, 6.8 Hz), 7.32 (d, 1H, J = 7.3 Hz), 7.52
Kxaghpld®b J = 8.0, 8.0 Hz), 7.79 (m 2H), 7.85 (d, 1H,
J=17.8.7.8 Hz 3 d,, 1 2t .739
(o 2oyt py ki 2 e iaadgl PRy At o e
@ﬁﬂi&'}ﬁ)eeﬁiﬂyl @aﬂﬂMaa@ih-teltt-bdtymmvyl ) - {4-

t Hyl - pyridin-2-yl)-imdazo [1, 2-a] pyridin-3-

| di n-2-yl} |
5 {2 reuseing it %muwf Rtk e i fas Y "
rggtflmﬁld%i% 03315 o %oﬁ[g%;aljgytrlﬁ})rﬁy(blws 610 s Bx AP 2 Freits
propadaion) add )(B-annﬁ&pbram)werb@mlm wr;rrbbgtyh Qstec B R pmap) i
t ux
@@Wegﬂ{er@%@ W%’Fe‘{)’g&fﬂfg gﬁegfué QS 1%11;% ?/’Ihé ?e%‘ré{é%rg?gé’\@&?entrated in
v'zlf!é’b&aﬁcﬁ I%Ee'ii@v% ﬁ@%&emndﬁ 9. 5% TFRCN/ELQ inéthd). B4 FA) to

dazo -

yﬁel[dz&S(rﬁg E¢h{- mthyl-zyrydlyl Erm-aa&dafo[i 2algyidipdaith. 3
d I
Q%gl it nm%gtyﬂ) zca@m?eqc&gﬁ?ébmees&% BRITEA i IR
m d% ISMSOMO@MHZM 2% (6 QHR HA0Jm5-21),11. wgm 2@)7@ 5? s 3H),
H

2 9m, 915 2l 20Dy 875 (a0 koo S 05 3 b D™ 59,50

5 ¥ 8 J=EH5 H
{5@37@% glf (éﬂﬁz)ibWO(&dzl}ﬁJO; sa§M) 7. ;2@ I(HJ z),
2902 wm%s 130z)48. 96\@(20@411@27198195 1888200 Hoé-ﬁquHZ) MS
Ex I 4 3- {4- [2-(6-Methyl din-2-yl)-imd
E]E_LS:anLBﬁSé)(}\%Oﬂi)g_ S-E/I ] Spyri m éi n%fl y: gm' ng}2 plhrennolazg
In a sealed tube, a slurry of solid KHVDS (0.501 mol)
and 3-am nophenol (0.458 mmol) in anhydrous di oxane

E3ample ¥As stirred for 1 hour. 3-(2-
[3-(4-Methyl—piperazin-l-yl)-propyl]-{4-[2-(6-methyl—pyridin—2—yl)-imidazo[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-aJpyridine (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 in
vacuo and purified on the preparatory HPLC (5 = 50% CH;CN/H;O) to yield 20 mg
of [3-(4—methyl-piperazin-l—yl)-propyl]-{4-[2-(6-methyl-pyridin-Z-yl)-imidazo[1,2—
aJpyridin-3-yl]-pyrimidin-2-y1}-amine. 'H NMR (de-DMSO, 400 MHz): 1.78 (m,
2H), 2.28 (s, 3H), 2.46 (s, 3H), 3.38 (m, 2H), 6.65 (bs, 1H), 7.11 (ddd, 1H, J = 1.0,
7.0,7.0 Hz), 7.32 (d, 1H, J = 7.3 Hz), 7.40 (s, 1H), 7.51 (m, 1H, J = 7.8 Hz), 7.78 (m,
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Met hanesul f onyl - pyri m di n-4-yl)-2-(6-nethyl - pyri

din-2-yl)-imdazo [ 1,2-a]pyridine (0.137 nmol; see
waE@apkes® for its preparation) was added to tPET/US2003/027721

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 4 50% CH3CN H20
with 0.1% TFA) to vyield 12 ng of

23{){ 455 2dd] GHNE LY. B- 1Y EHL :122¢dy I 7 i B kia), P45 @pphHk ¥-
p ri md| n- 2-yl am no}- phenol as the TFA salt. 1H
(ﬁ@g#}( )-400 MHz): 2.55 (s, 3H), 6.70 (m 2H),
7.02 (dd 1H J =7.1, 7.1 H Hz), 7.28 (m 1H), 7.40
(d, 1H J = 5.3 Hz), 7.44 (d, 1H J =7.3 Hz), 7.58
KeioapldP8 J = 7.6, 7.6 Hz), 7.83 (m 2H), 15 7.95 (dd

1H, J = 7,3,. 7. 3 8. 62 N
Qretopmpy {2025l vl 2 himoty 2 glpdhibisyR. b
3i‘m-b A{-Gni¥ke hy! - pyri di n- 2- yl)-lmdazo [1, 2-a]
%ﬁ- n-3-yl]-pyrimdin-2-yl}-
[ 1 3 M]atsmla@l habeon saluijon efndHe- m%haéle%%ﬂn@bpiff&mlé’m'é -y)-2-(6-

|
l1112{5)1 &)Jrgiﬁl 2 dylja x]ﬁﬂcgll éﬁ (ﬁ'&l%)@@@ m8f gee ]?);arré;gﬁ 3% é‘?r OILSS
%lg paratih) aad Bﬂ@lopmaﬁylsmlrrer(édi 4fmmol)_ 1mwtqn1®le( (2-mL) was warmed to
t hanesul f onyl - pyri m di n- 43/%3 ;6 Iayl fé’?é”gan 2-
seflyx pHeraighb efllé‘]ub%/w%?%ée efpdya oy e Ruglied yle )
Erhée?rgtgbl EPECQB%%*OWGH;@WHMRQ 0119 tﬂm% k@§ietd ANmand

m xture was allowed to stir for days at 80 gnz
1.._

Es*mpmpw#dz%swbﬁqemﬂmw@ lmdazvae%ra]mﬁélrp%nyﬂmyaam
PL 3 1 0 %
%ﬁp%gs @Fg&rﬁ 51? r&l@i&(&—ﬁ&w&% d’%é@n%}ﬂ) .84 (m,
ﬁ} 2258 3vE), hyh- (ﬂynmlmszzcwl){hymdﬂamlp .30 @dpyHj A 7-B7.5
yrimdin- 2- i adi azo
bk TAKCRHIL 179 Vi (b 00T 10055 16, 72 7.5 10,
7 7 0 b
?:gb ¢S, %ﬁz)]%?%)i_{zd)d it 8%%300%26rr1112) §3'd7(21 1, ﬁ s(¢iHz), 974 (bs
5{2 WMD) (ESP-+9 741 8 (M), 9.59 (bs, 1|—|) I\/IS (ESP+) 387 1
1). 49 WD 2004/ 021989 PCT/ US2003/ 027721 Exanple 26
(5 {4 [ 2-(6-Methyl -pyridin-2-yl)-inmdazo
[1,2-a] pyridin-3-yl]-pyrimdin-2-
yl am no}-pentyl)-carbamc acid tert-butyl ester 51n a
353 jgjbe a sol ution of
anesul fonqu fyrl m di n-

rze(ﬁﬁ\;lbﬂyyypmrim-zryy)r eré&léfﬂxl‘Zi-ay%il’}zlﬁéﬁg‘?féf‘)(iﬂ!@‘t‘)@[1’2'
mjmyridlsee Exanple 2 for its

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 mmot) in acetonitrile (2 mL) was warmed to reflux
overnight. The mixture was concentrated in vacuo and purified via preparatory HPLC
(5 = 80% CH3;CN/H20 with 0.1% TFA) to yield 40 mg 2-(6-methyl-pyridin-2-yl)-3-
(2-pyrrolidin-1-yl-pyrimidin-4-yl)-imidazo[ 1,2-a]pyridine as the TFA salt. "H NMR
(ds-DMSO, 400 MEZ): 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, 1H), 7.77 (d, 1H, J = 7.9 Hz), 7.86 (d,
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preparation) and (5-am no-pentyl)-carbamc acid
tert-butyl ester (0.677 mmol) in acetonitrile (2 nL)
worm4nzoeed at reflux overnight. The reacti on MeBEUS2003/027721
concentrated in vacuo and purified via preparatory
HPLC (5 - 50% CH3CN H20 with 0.1% TFA) to 10 yield 65
ng of
(5-{4-[2-(6-nethyl-pyridin-2-yl)-imdazo[1,2-a]pyridin
L ry R & (AOTH RRR Y Riz)c anbdd] 1H,at+d.1 Hz) ;
}grjty ]gugtﬂ%) est g%rﬁagﬂ%/he IB:’A salt. 111)C Nl\/g (d6- DVBO,
MS((ES’PIz)35714(3\6+I)s 911), 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, 1H), 7.30 (dd, 1H, J = 5.0, 5.0 Hz),
Exﬂg{e@olHJ:75Hz)770(dd 1HJ 81 8.1
1 (d, 1H, = Hz), 15 7.90 i% 1
m—mahyspxruﬁn-zm) Sizzpnpersdmﬂ-sl-m)lml n:éoyle midigo
ﬁ Elz M5 (ESP+) 488.2 (M+l). Exanple 27
Tgyfl t hyl - pi per azi n- 1 yI) propyl]-{4-
[ 2-(6-nethyl -pyridin-2-y -|mdazo$‘1 2-
a] pyr Inci sealdd yibles pycvlumrdofn 32 ydthanes @nb’hpﬁl@é’éﬂl -yD)-2-(6-

t?gl Hﬁﬂ%ghgétl@@ﬁﬁﬂ[lﬁﬁ]?mddn%( %20? gnrryl see Example 2 for its

%3&3{1()@}%& gip@nam)é 9 Ol ety ol aJceR)nﬁhm(mndL)"Was( Ward@d to reflux
; see Exanp for |ts prep aratloH) and

Sverdightet Fhpl mlptumewa& Fencentiyd 3 SyP A FHEES ‘eBBreRiFglory HPLC
ESPEE QR0 (T o8 MBI ERS3 fhel RDL(EXmENGL Al ifih-2-y1)-

concentrat acuo and pur’ fi
Mziphﬁnldﬁﬁp@r pyriva ity D- -{nhidazopDYealiiyBiCiuer4aohe TBAysak| d NMR

ﬁd@ I?MSIQ@f‘%W&)pér%z(ﬁh A1 57 GRD 755 45 IO B ShEpd: 674

25 ¥l 2 7,7.7Hz), 7.43 (d, 1H, 7.6 Hz 763
g py P&l%ﬁ?%izylpﬁ@f)%lggnﬁglﬂ O-fi/l7}-am ne) 1H ( NVR ) .

(HE-TDRBE, 1H00=N2 Jiz), 1.8768(d( b, J 2192 Ha), 7926, 1FBH)= 7QHFé 8.37

(i = 53 ST 7 B3 ML A4, 77
(s, 111), 7.51 (m 111, J = 7.8 Hz) 778(m50V\D
2004/ 021989 PCT/ US2003/ 027721 2H), '7.85 (dd, 1H, J =
7.8, 7.8 Hz), 8.24 (d, 1H, J = 5.5 Hz), 9.45 (bs, 1H);
(ESP+) 443.4 (Mrl). Exanple 28 5
{4 [ 2-(6-met hyl -pyridin-2-yl)-imdazo[ 1, 2-
aquw['fehﬂix e JM Lct-[ﬁ?@ - ity Zidii- yPinf@ akoT 1 - S1pekiah-3-y1)-

@ytﬂndﬂt—bﬂi}eaminfeonyl pyri m din-4-yl)-2-(6-
nmet hyI pyridin-2-yl)-imdazo[1l, 2-a] pyridine (0.205

' 1R § Seadft é % HikBh ofb X2-methanesulfonyl-pyrimidin-4-yI)-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
warmed to reflux overnight. The mixture was concentrated iz vacuo and purified via
preparatory HPLC (5 = 80% CH;CN/H0 with 0.1% TFA) to yield 42 mg of(2-
methoxy-ethyl)-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-
2-yl}-amine as the TFA salt. "H NMR (d-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), 7.49 (d, 1H, J =8
Hz), 7.78 (dd, 1H, J = 8.7, 8.7 Hz), 7.82 (d, 1H, J= 7.7 Hz), 7.89 (d, 1H, J = 9.3 Hz),
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preparation) and cycl opropylamne (14.4 nmmol) in
acetonitrile (2 nm.) was warned to 10 refl ux overni ght.
wab@4o2r98Ur e was concentrated in vacuo and purpP¢i/es2008/627721

preparatory HPLC (5 4 50% CH3CN H2O with 0.1% TFA) to

yield 40 ng of

cycl opropyl -{4-[2-(6-met hyl - pyri din-2-yl)-im dazo[

1,2-a]lpyridin-3 -yl]-pyrimdin-2- yl}-amne as the TFA)
v 31 @01}Mj2=)55(H 69.60Y(bs2 ), MSB@SP+

T e T T e 10 682 (1 2h, 3 =

3613 (BE)Y1). 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, 1H J = 7.5 Hz), 7.89 (d, 1H, 9.3 Hz), 7.98 (dd,

PEAmple328-0, 8.0 Hz), 8.30 (d, 111, J = 5.6 Hz), 9.74

BIX G"WW+9%5'§E)¥‘2'3&%‘3@£I§§ 1@?%1%@“%@39%@#‘% d
4 | |
9?&"){%&‘%&%&@[ alpyridine In a sealed tube, a

met hanesul fonyl pyrimdin-4-yl)-2-(6-
methyl pyridin-2-yl)-imdazo[1, 2-a] pyridine (0.205
ol  InsesealEs arbe) ®sauticr off -€©-methepesk e mdﬂ?»’flﬁh in-4-yl)-2-(6-

m%ti&lg}a}lrrg -E@?l}’lwgyg;fgé)&] 5@% e(O%yéS i x ur ‘Exan Splg\@sfor its
;ﬁgﬁé}%@ %h&@o% tgﬁéﬁcﬁ?aﬁﬂ@ (9900 hinsl) i Retonerii r(atmmwas

H2ZOwith 0.1% TFA) to |elgl rzlgv
@ar@l&dﬁetbﬂllxcpzynught nLig:fpixjurg was concentrate in vacuo an purlﬁe ia

(2 L obpfCE L X (Pd&l‘%&h@) ik M&ﬁgg %&%gbf Bg2-(4-
1&1 1-€H;J)araz&.ﬁ91)(@rmfgdi)a +4- 3L]@$(6(mam§/14pgr;dlﬁz?1) (m@azom,o_
ey]pyr;dl(lg as the TFﬁ salty gﬁw (gls -@%/I%% 4%)11\4%) 23%5 )(%?@8%89 (s,

2
ﬁgﬁ&?%’;ﬁ ﬁg&% 2}1)&@)537 (m, §H? 4”?4 o QH?% szm, 1£1EFI)Y 5.1 Hz),
W5 (&SR, J357.047.0 ¥z),) 7. 35@@1} égwg:lz) 7. 37 (dd lH T=79 7.7 Ha),

2- hyl i.di r
Ash gy S 8iipnr 35 (43l vah SATORT S LN Y 7 1), 846
%'M ijans 6fer3; 6 26 (et ipresnhie)yd. 9pyysi HHlYi MSABEPY) 286( B(MH1).
thyI pyridin-2-yl')-inidazo[1, 2-a]pyridine ( 0.205
see Exanple 2 for its preparation) and
Eﬁamﬂ!ﬁiﬁ]e (1.01 mol) in acetonitrile (2 nL) was

t _ -vl)-
R L A e e Gt gt
Bhidazo[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 (0.137 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 in vacuo and purified via
preparatory HPLC (5 > 50% CH;CN/H,O with 0.1% TFA) to yield 11 mg of 3-[2-(2-
methyl-aziridin-1-yl)-pyrimidin-4-y1]-2-(6-methy1—pyridin—2—yl)-imidazo[1,2—
a]pyridine as the TFA salt. "H NMR (de-DMSO, 400 MHz): 1.16 (d, 3H, J = 5.8 Hz),
2.56 (s, 3H), 3.36 (m, 2H), 3.90 (m, 1H), 6.75 (m, 1H), 7.16 (m, 1H), 7.45 (m, 1H),
7.72 (m, 2HD), 7.91 (m, 1H), 8.20 (m, 1H), 9.54 (m, 1H); MS (ESP+) 343.2 (M+1).
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30

(5 4 80% CH3CN H20 with 0.1% TFA) to yield 24 ng of
2-(6-net hyl -pyridin-2-yl)-
w@2q02/0pioger i di n-1 -yl -pyrimdin-4-yl)-imdazo[ 1PCFapYSs/027721
dine as the TFA salt. 1H NMR (d6-DMVMSO, 400 MHz): 1.59
(m-4H), 1.67 (m 2H), 2.55 (s, 311), 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 Hz), 7.63 (m 15 1H),
7.77 (d, 111, 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 = 5.2 Hz
Kahbiplé84 1H, J 7.1 Hz); M5 (ESP+) 371.4 (N%

Exanple 31 . . AP
(=2 b ™Methyl-ayriging2-yh-imidare L, 2ealoy rigin gyt P
p rL%ul—%-fltaﬂMﬁéd' n-3-yl]- 20 pyrimdin-2-yl}- am ne In a

a sol ution of

3- ( 2-Inetskalné Sululef @)siyllry ofsligh KIS (0§01 sumel) and 2H-pyrazol-3-
y%{] y! @ géﬁ ol %ﬂk}qﬂoﬂl §pzalelo %nL? W diitied Efox( Dhef? 5 3-(2-

or Its prepdration) and
Meﬁﬁ@ﬁé%ﬁ%’&nﬁlﬂ?ﬁgﬁ?ﬂnmeylg-ll (ﬂiﬁncthp]l-pyndm -aedt-omidezol1.8- ajyridine
o_reflux overn
e S o S e S S5 TS 2
rg*x%v% e (s 4189 [FREN eyt §o & 1%h¥51ﬁ)ctutr@w&£$ FdsseddBrovigh a
ﬁl‘%a"blﬁ(g (ﬁhgankr)a%eﬁékﬂ p@upaadputified pipprefiaratory HHLG (4 T:?a%nyA
ridin
GV WO 6 B viag i of (SIS Rl Brib -
Srﬁdaz?ﬁ;i %&{fﬂ?n—?%ﬁ']‘ipﬁﬂldm@ %}174} @Pﬁpyr&kﬂm 1)%3111%%@1&;% HFA salt.
lll‘lNl\dR%degDMS(ﬁ ADORUENZ): 2.45Xs( 3D, ﬁ;-?4 @, Ui 224dd, 15,

0 Q21

crl Gesdba 63¥4ms 0y 735 (RtLafy 450 2%, 7.90 gm gD, 836
P31 (b HEkl8 .6k @, 5H51H21)9H9) 5056((5,31H1H9=7 Bz EMS{ESP+)3692
361. 4 (M1 Exanpl e 32
(Mfr2)(4 I\/Ethyl pi per azi n- 1 yl)-pyrimdin-4-yl]-2-(6-me
thyl -pyridin-2-yl)- imdazo [1,2-a]pyridine In a
seal ed tube, a solution of
3- (2- et hanesul f onyl - pyri m di n-4-yl') - 2- (6-
Erhmple 35ri di n-2-yl)-im dazo[ 1, 2-a] pyri di ne (0.205

TR e o pruarEy Sh2s [Elabl B S PR midagor -

%ﬂ}ﬁﬁe 10 warnmed to reflux ovenight. The m xt ure was

conicentrated in vacuo and purified via par at.or

HPLC @esolutic@ov3efdzapihapesul WQYﬂrpﬁfI@/élﬁ‘lﬂAxl)i%d% ﬁ%l Pﬁ’g‘dﬂ’gz'
1H9%1azsfl4% ralasz“dmf (0. IZS)O mn}oll,[ﬁ Ex 2 for 1.}5 prepaer;at}%l? ﬁr;/c} s_odlum

pyr
cgardide2(0yé)1-thol) ﬁiﬁzﬂﬁldﬁbuﬁ 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

2
2
1)

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 atan
solid identified as 4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-
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-yl]-
pyrimidine-2-carbonitrile (0.240 mmol), NaNs (1.72 mmol), and NH4Cl (1.27 mmol)
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alpyridine as the TFA salt. 1H NVR (d6-DVSO, 400 MHz):
2.45 (s, 311), 2.89 (s, 3H), 3.13 (m 2H), 3.33 (m
wWQ@k)o4/03198% (m 2H), 4.74 (m2H), 6.94 (d, 1H, BCHUS2023/027721
Hz), 15 7.15 (dd, 1H, J = 7.0, 7.0 Hz), 7.35 (d, 1H J

= 7.9 H), 7.57 (dd, 1H, J =7.7,, 7.7 Hz), 7.80 (d,

1H J = 8.2 Hz), 7.85 (d, 1H, J = 9.6 Hz), 7.89 (dd,

1H J =7.9, 7.9 Hz), 8.46 (d, 1H J = 5.5 Hz), 9.16
vx%e‘?le ac?d’eld séqu'en?lal@y fdél))]%ﬂq3 9 )( (Ehe nlikdure kBs heeseipo 396CHver two

ampl e

dugs. (Dﬁmmm\m qonennirzted gy yaqyg e Pbrifiedvipiprensiaiey Yy
({:@Eé&‘ 4 gfad%’eng to ggeld 50 A3 ?blcAnahPypyrife-yin3 42-sEakathzol-
Byl ﬁ yiBlidianesliHihizlayd[1 Ryalpyridinen- HYMR $CPEL, 400 MHz): 2.48 (s,

S e e L

ng’?%gi( %ﬁb 97 (ae 11107 84% ARP)87i(a, BEEL! oni 4 iHz) eMSABSP))

to refluX overnight. The nixture was
dric@tlat ed in vacuo and purified via 25 preparatory
HPLC (5 -> 50% CH3CN H20 with 0.1% TFA) to yield 11 ny
of 3-[2-(2- methyl-aziridin- |
-yl)-pyrimdin-4-yl]-2-(6-nmethyl-pyridin-2-yl)-imdazo
[ 1,2- a]pyridine as the TFA salt. 1H NWVR (d6- DMSQO,
E}Qﬁn :116(d 3H, J = 5.8 Hz), 2.56 (s, 311),

3.3 3..90 7.,

a@-Azytld;g hﬂ plpﬂnldlgl;g 371%5'%% mg&vl-ﬁ)g}lg?}:%#‘l) Tﬁgaiogi 2

g r;%ég 9.54 (m 1H); Ms (ESP+) 343. (M+1) 53 WO

%41 1989 PCT/ US2003/ 027721 Exa

[ 2- ( 6En\etchaled-tplys; adp]ntlgn of 3-(3-methan rgﬁ)fgnyl_ @]nmdm -4-y1)-2-(6-
ridin-3-yl lspyrim 5

B L B ol (g sk gz

ﬁ‘@itrhu@ﬁ)(ilna Hzgydine @.298- mryibk)m GEL,CDL (254l wad a)llqwq:d to stir at
nhydr ous di oxane (2 nL) was stirred for

1@11& BN é@&gh{o fWP I WV@W% Cr?ngrerst{a}e n glepeqrﬁl)Hurlg ¢ Vig pﬁgl?ratory
E‘!P? % R)( {Vlltqlonl(% %@’%em mgoE8-(Eaemlie-1-yl-
orifs prep 3 ra

was adde to the reactl on and )
byremidin-4tyl)- e-(ﬁmemyupqmm-z gl)smldazﬁ[irZ-a]pcragimeaﬁ te(lta) salt. "H

ok die P R NIBEE 3 aiBPR P gD S0 iy Az0 ¢ axty

HF’#?}&? 18@f/ t}]%b‘w\@ K20 mst(tldOzH% EF 6%9 6o0ETy), @ 4d (a?,]lH;gr =

ridin-2

719 da)z 3[63, (@d Ah =ra.4n8 4Ha),| %M A = 27§12, 18} Hal 5 90

A 55 P 5 Ay 40 o,

Vil (ESIH) 343.2 (M+1).

Example 37
Cyclopentyl-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a] pyridin-3-yl}-pyrimidin-

2-yl}-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 cyclopentylamine (0.452 mmol) in CHzCN (2 mL) was allowed to

stir at reflux overnight. The reaction was concentrated in vacuo and purified via
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J=7.0,7.0 H), 7.39 (m 1H), 7.61 (dd, 1H, J = 8.4,
8.4 Hz), 7.90 (m 3H), 8.36 (d, 15 1H, J = 2.2 Hz),
W@284/060989 1H, J = 4.9 Hz), 9.56 (d, 1H J = 7.BCHES00MR7721

(ESP+) 369.2 (M+l). Exanple 35
2-(6-Methyl-pyridin-2-yl)-3-[2-(1Htetrazol -5-yl)-pyri
mdin-4-yl]-imdazo [1,2- 20 a] pyridine A solution of
3- (2- net hanesul fonyl - pyri m di n-4-yl)-2-(6-nethyl -pyrid
ﬁrQQa%atow PPl @i(82% 3% EHANAL, 0 019 208) myikld Semg BR.

d d
LR SERIR T TN T
f Af | t
Veue e pRIB A CENMSEL ISR GTMILICLER (4 HIP A,
%%@ﬁ(gh , iy e 8 l@bagklt) 810109 (@h, f2]'1’);36 §bl(d,dHyds= él&Hz:); 26 (dd, 1H,
cooled to i
at7ek _7ahHZ)a|7r44cﬁdt Ha: {57 Cﬁé) C# %)gé‘ﬁd]é{)\/\?slg%?aﬁﬁ s_c')l‘il%dETI 2),
L 9.50
z‘rgf}g&’ I(lg-i-’gg; %3? %yz igé |((%1d %HyJ 7| ?n%%?gz 18 225 (aclij élgllr{dlsn4 IéIZ)y
(bk,- 1EDy MSr{ESIe-3Z1dadbdni trile. MS (ESP+) 313.20 (Ml).

In a seal ed tube,

4-[2-(6-nethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-y

FkamgR 3y ri m di ne-2-carbonitrile (0.240 mol ), NaNS
mmol ), and NI -4C1(1.27 nmmol ) . 54 WO 2Q04/.021989

per- (ﬂswmmylmmn-%ymleldaa@[é@-akwu@m-ﬁaxll pysigudineZ-y-((S)-1-

e was heated to 110 C over two days.
%ze"yllé’lg%‘ilfn%n Was concentrated in vacuo and purified
via preparatory HPLC (CH3CN H20O gradient) to yield 50
ng of IrPa §eatadettiby la-spintionloh3 22—yne)h®eftﬂfoql}1}-pyrgmdgz@,1yl) -2-(6-

etk Va0 -Whoyidols- oy anely. B TRBS b Bampld A
%re%araﬁoﬁ) dﬂﬁ)(S) Be&%hﬁéfhylgﬂﬁﬂne (139 i) 11261‘13CN (84n1()dwas]alﬂpwed

8.78 (d, 1H, J =
& 817 af tefluk HVG:I]]Ight?T e mytlon WE ((oggpzqatecéyzp)afuc( mdlgu ied via

grep%%m?ﬁ’&](g( 9% CHAGNIFRO Jith 01% TEA) to yield 11 mg of (4-[2-
(@lm\émy'lipmlfdﬁgll&lbﬂﬁndaﬁbpyz -jgiymidint PyH- pqaahdid-z-)alk} Ie((S)al-;()henyl-
solutron o t
ﬁ@vﬂsﬂmw pi the ARBS (PO o T o Gz 70
2 d
déﬁ?%%r@ ®s, 1}?06 116 1}Prﬁzp§r2qtli)°ag LG, 744 (o (m, 6H),
gtasr(naﬂH) 7.77(d, 15, J = 73Hz) 7.85 (d, 1H 72 752 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-y}}-((R)-1-
phenyl-ethyl)-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 (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
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-y1}~((S)-1-phenyl-
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15 reflux overnight. The reaction was concentrated in
vacuo and purified via preparatory HPLC (5 - 90%
wW@kBTmE 1989 with 0.1% TFA) to yield 18 ng of PCT/US2003/027721
3-(2-azetidin-1-yl-
pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[1, 2-
alpyridine as the TFA salt. 1H NWR (d6-DvSO 400
MHz): 2.43 (quint, 2H, J = 7.2 Hz), 2.54 (s, 1H), 4.20
echclj) élrhinells tife "FF& szidZ) 1H@Jm (ddDM$O 0MEzp 18 (d, H28="7.0

H
é@;z 5@(%§H()d%|09 s, 150 8 8, T -84 10, 7] Quif T Py om0,
/ ; W £ d.96 &&1 14,7 =83,
57(rﬁ'z71>fg ﬁ(id,sﬁ—%sﬁ—fh 3]Ha 988 (dHZIi J2 7935H£)d 7,
73 81z) 893 (m, I¥B, SESE&)IHM% 20(H2‘9:L)MS @( 4@737( 5).
Cycl opentyl -{4-[2-(6-nmethyl -pyridin-2-yl)-imdazo[ 1, 2-
alpyridin-3-yl]-pyrimdin- 2-yl}-amne In a seal ed
osol ution of
hanesul fonill -pyrimdin-4-

smmyyl-z}yﬁ ntithylspyy n12mlhaiafmetizyép@Mxlwm@m@@l -43b-
e Exanple 2 for its preparation) and
‘mrgi”d’;@ﬁt%]%% €°(0.452 nmol) in CH3CN (2 nl) was
al | oviglirogerBbroatidie/acatic aeill (A0cwXeT AD ghmol) Fik1.f ddbtamine/acetic
vvas concentrated in vacuo an P rifi d \ua%_éﬁ
@gmgébwmddgéz@esvletm 11- % Q@’%ﬁhi)' . é\Q?'s
rggt gﬁﬁ’ l'ﬂ%%ﬁiﬁflhl 3?%% rﬁ)(ltSQf ern@ Qeelﬁxd}ﬂpl@fl(b) for its

cyc open

yl-pyrid -yl)-imdazo |
fregarafig)randicataBrip IHHEJylrglmldlaneﬁzc acyql LOamih@t R{E withdorpggiion of

Saﬁletmpgp{)e %&‘g édk? DII\‘/Bez’lgslonél\gg%%{ﬁ%%d w%ﬁ)egheg E%Ogélz:%snéﬁi for 30
Iﬁmll%esg the p1=éclp1tale waﬁth@n ﬂlitér,ed 4nd ﬁfaél(itdl wiilHEtzE) (Exﬁ“eﬂle taution was

; = 7.4 Hz) {« 7.77
‘(aagan mHnalm surezthg p|x:p_c)p1tate7d1g §0¢ éry cggm,plejelyg) olke Hq§§1p1taye yas

i Oy B b A S ot
fiétily2-2(onif }mdln r§5ahmMoR} ay RX- dnﬂitl@@mirheﬂ-o&]amjghtdﬂ 56°8- A

|]-pyrimdin-2-y S)-1- phenyl - et hyl
g@]aipéétetfgtj@ed @Oélcﬂo}é Ii(&()tﬁ)l%T The slurry was diluted with water (16l mL),

| f -
AR ST o e Bl ot o
Rttlyl-2s(@em EtkplngpytraliR 2 fybr 3-(2-metipid expfanglt pywimideréty])-imidazo[ 1,2-
(S)-.benzyl met hyl amne (1.37 mmol) in CH3CN (2 nlL) was
alpvHdiBe 15 to stir at reflux overnight. The reaction
was concentrated in vacuo and purified via

Example 41
3-(2-methanesulfonyl-pyrimidin-4-yl)-8-methyl-2-(6-methyl-pyridin-2-yl)-
imidazo[1,2-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 methanol (4 mL) at 50 °C. After3.5hthe
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
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preparatory HPLC (5 - 50% CH3CN H20 with 0.1% TFA) to
yield 11 ng of {4-[2- (6-nethyl-pyridin-2-yl)-imdazo[

wWQ 2042987 i di n-3-yl ]-pyrimdin-2-yl }-((S)-1-pP€nyb2003/027721
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ethyl)-amne as the TFA salt. 1H NWVR (d6- DMSO, 400

Miz): 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 6H), 20 7.65 (m 1H), 7.77 (d, 1H J = 7.3 Hz),

hafBtel o 6 Wikh IMNOB ahir ﬁlter@d &ﬁg1(lel6 ZOQ Ig of 3 tan Soligl iderifgd as 3-
8. 23

z(@-'mezha(rwligoTyE;;rbh@;dénégl) 8- me%hy’l 2-(6- methyl pyr}dln—%sylf 1m1da20[1 2-
%igy[rén(e Ly (dOYPS gob(/ﬁz)' ﬁ‘4<1€{§@}912%6<’(§ 3H), 3.53 (s, 3H),
ENl; EHhX/J:)7- (aa,m (th) ﬂ 3@ (deH, efd= ﬂwdéZ) a 44 AL o 616 Hz), 7.97

rfmﬁwrf?%@? (G SXY5 A6 BT L B s (dp 1L = 70T,

2 for its preparatlon) and
r\g? %en?e?mtﬁwl amne (1.37 mml )" in CH3CN (2 nl)
allowed to stir at reflux overnight. The reacti on was
concentrated in vacuo and purified via 30 preparatory
LC 15 5 50% CH3CN H20 with 0.1% TFA) to yield 11 ng
(6 met hyl - pyri din-2-yl)-imdazo[

14-8-fHeBny1i2 {6Am3thyll ipypidin-giyl)-imidaxd [1 2~ pByidin-FiyHryyrimgign-2-
VO 2004/ 021 89 PCT/ US2003/ 027721 ethyl)-amine as the
THAménd t. ' H NVR (d6- DMSO, 400 MHz): 1.54 (d, 3H, J =
7.0 Hz), 2.56 (s, 3H), 5.09 (bs, 1H), 6.68 (d, 1H, J

=22 sealéd 3dboel E‘sluililil)of 37(%%tﬁe{ﬁesﬁﬂ)nyl -pYrifaddifA-yl k- Bhmethyl-2-
7.77 (d, 1H J = 1H J'=7.3

7(6916et(1§zlblpyrid+l;1 Zayl).-ugldgzo[)l‘z @pngi)me @ 263 Wpl Pp;ﬁpareglzl)g@ccordance
1th Ex'_&) and Nﬁ (9Ac':_|@ 60 M%lo(l)ﬁ§P+l) A3 nedwabdt @mL?wgé(aiﬁﬁﬁ&l at
81@&@1‘& 7 QafS-TRLBNdtoR Yas @bste@ to/RT; cﬁh(tél} wizh ByOAok2ami)l

-pyrimdin-4-yl) -|mdazoé12a ridine %%@“%Sd
bwastied avithcld1Q,draei dm(dgﬁ}laqﬁ %), cpnqrglt B VEEp ied via
b / [ 10 {

@%g‘@rgf%?‘ gl?‘LP: ({g—} %lﬁﬁfﬁﬁ (feai}e(?l(tj Wri]'ﬁ)l 2(9_ 1% )l"@isF Z&)dng efle!3® Mg of a solid
”Rfeﬂﬂé&i&s{tﬁ@&lrlg?mﬁ]{tlmqsméhydlz}e@mbﬁ]ybpgldm 25341)+mrttdago[1 2-
see Exanpl e or jt r a n [
STtk it ORI AN R 65 0
f

. 87 @ga,l 32 f Wsaﬁ%t }011*7%(2 81'HSJ=AM€7 11{27 1, 111@(& qgmmm Hz) 7.50

er m.), stirred for

”'_(CU urgd,= 6. Bdﬁ)f 83 (o, t1&k & =V\&§ Hz6h9T (ddt éHed —ahe T@ERL§-20 (d,
WD B 2RSS SRR 1 ERYL PR RS OMs (BSP) 317.2 (MEHD).

Example 43
4-[7-Methyl-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a] pyridin-3-yl}-pyrimidin-2-
ylamine

Hydrogen bromide/acetic acid (30 wt%, 7.70 mmol) and 1.0 M bromine/acetic
acid (2.0 mmol) was added to a solution of 1-(6-methyl-pyridin-2-y1)-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
a precipitate. After 1 h the reaction was diluted with ether (40 mL), stirred for 30
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15 taken to nmake sure the precipitate did not dry
conpletely). The precipitate was slurried in CH3CN

W@ 1@4/021989 added to a slurry of Hunig's base (4P&BURI0S/Y27721
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25

and 3- nethyl-2-am nopyridine (1.85 mml) at RT and

then warned overnight at 55C. A precipitate forned

upon cooling to RT. The slurry was diluted with water

(10 m.), filtered, washed with cold CH3CN to give 211
MBin@tes, dhd RBcipRate ak dlﬁmtﬁlferﬁﬁalﬂwefsh@i)wnh Et;0 (extreme caution was

t hyl’- 2-(6- net hyl - | sul §
{Ea?uem% makmsuyg?hq BraBe % ot &i%%w& tﬁ‘ﬁﬁ%ﬁ%@”@@%&
trhathyl22-66: di
R AR St i

gql I8k gﬁma) ac Rd‘dz(tﬂ tBé wnm@r? ogeahgitylt PG o@upmﬂnlmﬁg@na%upon
t 30 wt % 1.96
ol Imfj‘g égl“ t %n%slgqryjp\fa? dgpteé Vﬂgltg\ﬁgiﬂp QB(@)@ ]t r)?fi was'ﬁgg%th cold
Ayl)-3-
i og[di;[bzé e}/bir %gl(oﬁe@?h@i/deﬁﬂh&ﬁwb rﬂafﬁymz -6- ﬂreﬂ?IYJp)ndlﬁl yl)-

pyr | ; see€ or_its

rﬁ%aﬂahﬁﬁulﬁm}rl -pyrimigitd+d)-infidazel ), Z-aiﬂpyg,(glu(q; H NM&(C@(& g00

i SECCHACL T A0 KSR ol 155 o

tﬁ@m@,@q}ne@lm ® $3T(d, qHenehr Ha), o1 15d] UHAT e $Hd),uMS (ESP+)
osul fate, 'the pH 57 WD 2004/ 021989
POB/AUBZON3/ 027721 adjusted to 6 with 1M NaOH 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 hy
| -pyridin-2-yl)-imdazo [ 1,2- a]pyridine. 1H NWR
(d6-DMSO, 400 MHz): 2.44 (s, 3H), 2.66 (s, 311), 3.53
(Exampled4 7 15 (dd, 1H, J = 7.0, 7.0 Hz), 7.36 (d, 1H,
J Ifd] finidhta-y])-7-nfotylHE16-mbt9l- lﬁjr(din 234)-,
38%‘25“““*“ sk yfinidk ,yi) 99 (gy 1II—| J =51 H),
911{1’1413(011 24afpydidine7. 0 Hz) VB (ESP+) 380. 2 (|v++1)

npl e 42
4 [8 ! kiimh (0 ﬁa&c{l d2at@] and 30
pyr i dlnﬁbgI %n(:%,cfd&bgﬁ mngB %mrgcm%ne Inng seal Hy )
t Woes hﬁir@édﬁrﬁeyo@de (X mmol) was added to a slurry 7-methyl-2- (6 methyl-

(_eyrhfétr{%sp ?E&??fg’f 1§ﬂﬂ¥/{ -PYR %@%?’PX)Z)“&?%%E yﬂt\%y%tdb“ez(gsm
Wﬂﬂ%cd @g@ﬁ& ﬁldacwrdaﬁ&om@m e1) i héthdmol (zmadstmer 3.5h

1 di oxane /water (3nmL) was.warne

( med
1 @@Gedation Wad d;lsted Trith watar(loonL)wad veswea @t 59 GRier a further 0.5 h.

d lIJhleJ treeagtlc\)/}q \EVQS t’lzien coolgg ?o Iqj[,) duenched 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-(2—metha.nesulfonyl-pyrimidin—4-yl)-7—methy1—2-(6-methyl-pyridin—2—y1)-
imidazo[1,2-a]pyridine. "H NMR (ds-DMSO, 400 MHz): 2.42 (s, 3H), 2.46 (s, 3H),
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, J = 5.5 Hz); MS (ESP+) 380.2
(M+1).
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15 washed with H2O, brine, dried (Na2SO4),
concentrated in vacuo and purified via preparatory

WORW@LE@BBCN H20 gradi ent with 0.1% TFA) to gi RET/BS2008)027721
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of a solid identified as the TFA salt of
4-[8-net hyl - 2- (6-net hyl - pyridin-2-yl)-imdazo[ 1, 2-
alpyridin-3-yl]-pyrimdin-2-ylam ne. 1H NVR (d6- DVSO,
400 MHz): 2.65 (s, 311), 6.75 (d, 1H, J = 5.8 Hz),
5 1H J = 7.1, 71Hz) 746(d 1H J=8.1
20 (d, 1H, J = 6. %a f A
Hzl)7-mé’tl@7—2((ddnethﬂ-pyl‘ldiﬂ?Z-Bl) imidazofs, Z-ak’mﬂl{'&'yl -pyrinijdin-2-
9.57 (d, 1H, J = 7.3 Hz); M5 (ESP+) 317.2
(YW'_‘L)“" Exanpl e 43
4-[7- fYﬁmwledZtub@ -angdiiriay bf w:zwmamyﬂo)lyuwrmmlm f-yb): pmgthyl-2-

E%/:mlnﬁ%l@ﬁgﬂg@ém &Y (rglp{gnda?zlggl %Zma}é?@}/n?gm}% F)}}P(Qi iﬂg@nmle 44 for its

gégpq%ago/rfﬁg?& Nﬁ(%g Q 66 %lllgcillﬂ}gil % d%@cénfl@&h%(i (B @nlg) was warmed to

nohy sl ey Il"h@ydac‘mrdwms ¢boyéd)t0éﬂ’1 alifoted With B Am@S;ml),
;ﬁ;s Eé\?v L@p;fm%fg?&@ (Ig@isg (3 c t Itgc{] I)III_J\}%Q\?& '{frﬁit &Jr}ﬁedqna
f ‘%éﬁagétpﬁ)“x@c %@ﬁ?CfoE@ aai%hﬁw1t14\bt1% TRARt ﬁemr:emg bba solid

et her m.), stirred for
2064{MAL 8% msr/salxs@ﬁmsl o@mz ~(6rthethylepyriding- yl) lmldazo

t at t filt { 2
(R B Ko g s Sk e e D e D o) B 638
IOZ §’¢ QO Bmt@soﬂwdmoy =, (ymgrvgigte@dem —tmeHra) , 604 7d; Blle/ = 7.6
urfied ed to a mx
belg)e 767ﬂc(b81-1ﬁi§ﬂﬂ/8 b b s (s e e e 23
t f d
B SRR SER G REY S B, NS AT o
water (10 nL), filtered, washed with cold CH3CN to

give 211 ng of a solid identified as
7-met hyl - 2- (6- met hyl - pyri di n-2-yl) - 3-

(2-met hy] sul fanyl -pyri mdin-4-yl)-imdazo]
1—%—@-}1&}@ dine. 1H NWR (CDC13, 300 MHz): 2.49 (s,
3@Chl€r@§-_}é&1et§ﬁbpyrﬂhﬁé ~{13-3-@Hheth§ls@HagyhpytHhidin-42¢)-

1H), 7.73 (m 2H), 8.35 (d, 1H, J =
5nmd|az9[,1 29a]m:r1 e 1H J = 6.9 Hz);: M (ESP+) 10 373.3

(M-1) 30 wt%, 7.70 ol) and 1.0 M bromine/acetic
3- (2- AR 6 ?iﬁde/fwemra“‘%(d?n- I e 1 e

hydid y.0insthel) dray hdded15 alsniudan of 1—(quae]tlpy-rpyddm52—4l)@\(2-

e g g - dno 28 b 388 BBt s
preparation) and catalytic BHT in glacial acetic acid (10 mL) at RT with formation of
a precipitate. After 1 hthe reaction was diluted with ether (40 mL), stirred for 30
minutes, the precipitate was then filtered and washed with Et;O (Extreme caution was
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 a nitrogen atmosphere. A precipitate formed upon cooling to RT. The

sturry was diluted with water (10 mL), filtered and washed with cold CH;CN to give
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wt % hydrogen peroxide (X nmol) was added to a slurry
7- et hyl - 2- (6- et hyl -

WA 182- yl ) - 3- (2- met hyl sul f anyl - pyri m di n- 4pgT/psions/ek7721
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30

azo[ 1, 2-a] pyridine (0.274 nmmol; prepared in
accordance with Ex. 1) in nmethanol (3 nL) at 55 'C
After 3.5 h 20 the reaction was diluted with water (10
m.) and warned at 55 OC for a further 0.5 h. The

i 8ART (M &Wa&tﬁﬁ’ @olﬁ.ﬂdérﬁfi}eﬁms Bichlaroenhmethyl-pyridin-2-yl)-3-(2-
saturatea sodiumthi osul fat
wietltylsulfanglepyripigior 4 ND@W&PZPﬁ %‘?ﬂ’aﬂéﬁ’@@@g@ﬁﬁ%%ﬁ) EWVD'

solid identified

3- (2- et hanesul fonyl - pyri m di n-4-yl)-7-net hyl - 2- (6- net
hyl - pyridin-2-yl)- imdazo[1, 2-a] pyridine. "H NWR
Ean¥Sq; 400 N+E) 2.42 (s 3H), 2.46 (s, 3H), 25

prhlyro-37(25|z1pgx)an 1%991 ml(ﬁﬂl-4-§1ﬁ9(f ltlgth%bavnz[éé%g()d

5@(&%@ sfinkiz) . 898(d 1H J = 5.5 Hz); MB
EBEPU380.2 (MO 59 WD 2004/ 021989 PCT/ US2003/ 027721

Exarrp|4e0MSukfur1c acid (0.02 mmol), catalytic sodium tungstate ate, and 30
k3 2 isfi 27 Gn1brb-2(Rinethyl-

B‘{? yg‘m e?/P%OXﬁgwMé m%((gj %%181 eﬁéa Iarsl alq’?%a ed Sbe )

?yﬁﬁfnyz-@f) -3-(2-methylsulfanyl- pyrlmldm-4 -yl)-imidazo[1,2-a]pyridine (O 274

h | f onyl di n- hyl
o S FE 4 DB I PRSI Bieria @rap LSt n a0t 3y the
Tg?éé@n%%%ldﬁﬁ?é%& &éeﬂ‘ @0 il SandRvARREAE 590 fo radfummm'ch The

I oxane /water (3 nL) was th
TeffGiohavas Thetaymled Th & Ty gaericheshwith sataeséedeipdivgn ﬂemsulfate the pH

di | ut ed t )

i it PR Plibisd B RNG LG Lot ftiofsoll identiied

pa{s&}ﬁﬁﬁét@EMohDi—@ h@ﬁﬁﬁ‘é‘ﬂumlegjﬁdmdhm-wl)tm(@mmwmﬁﬁ)dmd -yD-
asolid 10 identified as the TFA salt

ommuaz{omg?pmdu@-wwﬁwo GEMdilh- 2-y1) - i mi dazo[ 1, 2

a] pyridin-3-yl]-pyrimdin-2- yI am ne. 1H NWVR (d6- DMSO

400 MHz): 2.53 (s, 3H), 2.57 (s, 3H), 6.80 (d, 1H, J

=6.0 H), 7.19 (d, 1H, J = 7.9 Hz), 7.47(d, 1H, J =

mﬁammms 7.71 (bs 1H) 7.78 (d, 1H, J = 7.8 Hz),

.96 (dd, 1H 6 .
{6 Colle--{f-metpy Pz »i“%iqegol?és&‘i}yr@f‘}%fﬁ( R fin-2
l;l gdpl e 46
A o- 2- (6- met hyl - pyri di n- 2%2) 3. (2- met hyl sul fany)
- pyr i nindd sealedytiihe, a.shﬁra@fé -ghdorp=3x{ @Wlamsin} on -pyrimidin=4-yl)-2-
(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine (0.125 mmol; see Example 47 for its
preparation) and NF;OAc (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,O, brine, dried (Na;SQj), concentrated i vacuo and purified via preparatory
HPLC (CH;CN/H,O 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-a]pyridin-3-y1]-
pyrimidin-2-ylamine. 'H NMR (ds-DMSO, 400 MHz): 2.50 (s, 3H), 6.84 (d, 1H, J =
6.0 Hz), 7.45 (d, 1H, J = 8.5 Hz), 7.72 (d, 1H, J = 10.1 Hz), 7.86 (d, 1H, J = 6.9 Hz),
7.96 (m, 2H), 8.25 (d, 1H, J = 6.0 Hz), 9.72 (s, 1H); MS (ESP+) 337.1 (M+1).

61



Hydr ogen brom de/acetic acid (30 ww% 7.70 mmol ) and
1.0 Mbrom ne/acetic 20 acid (2.0 mmpl) was added to

wa@2@aloeoBon of 1-(6-nmet hyl -pyridin-2-yl)-2-(2-PCT/US2003/027721
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met hyl sul f anyl - pyri m di n-4-yl) - et hanone (1.54 mol;
see Exanple 1(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

ed with ether (40 nL), stirred for 30
£zim ieAwthe precipitate was then filtered and washe
- (VLR ffyEEidin Ong)-Se(@trnethylsakany- pyakeidind-yhkpidaeeld,2-
t he prec:laﬁtt ate d| d not dry conpletely). The

% 'yrried in CH3CN (10 ).

4- ChI or o- 2- am nopyridine (1.85 mmol) and Huni g's base
(4. SSHngenmlaexdeamtamdt(ho i, armymmnkj apéhé . Onhbromime/acetic

was al 'owed to stir ove % é %ﬁ er al___gen
acihE Brne) wasgaced BREBOR oF Mt R B IS0 Ag b
T8y Sh AR VoS LA 184 BinolHoe Behmpld B P etls

CH3CN to give 60 WD 2004/ 021989

B@%ﬁdﬁ%@p&d&%?ﬂ;&ﬂc BH{24n g’gcnaf acatic apdr(éo ) as ol § &C with
identified as_ 6-chloro-2

fermiagios of £ @Fﬁﬁllplfﬁgﬁ' | M{tg,q;%h ‘Sbfe)rearcﬁ.pla %8 fiﬂutfd g\jl%v%hea I(i(?mL)
gE é#;@p %)Igi%gge Othé él: ta e%@é@ﬁl‘ﬂ&e@ and washed with Et,0 under a

su fonyl -pyrimdin-4-yl)-2-(6-nme
jttogey otk (rEﬁre;tie)oauman \d@zt@kqnjio Znaéqa spierthel presiparaiendid not dry
Sul f

apmplrav Therprtapats pasgddsd o5 2t b aRSle T EmERIRIRIS 3-v1)-

Wasnaddedod anﬁ)lfll,lﬂéfef ¥n o?Bﬂ Qtﬁﬁbsﬁhe(r@ shaztiby kr toluene (8 mL) and

pyridin-2-yl)-3-(2-nmethylsul fan pyrim din-4-
azofned 20 20PIE.| Bmsr@r@mlezﬁsdammerf&%ﬂ m@@e veag addest %Vlyuapé the

prehar Lo Lo rEknenel (& abl sty i, Sopflhel frfedupon
‘@BHF (AT 2Fhe ﬁ&ﬁ@ FyeR cwea Res °8. Btdted, WiBhed WAE CHRONVES air

ool ed 't quenched with sat urat ed sodi um
tdried solsfvat3ds nh@efzpﬂdn sld dsttificdtas [B-(G-mpthyivpyediri2aihi3-(2-

;gétflglréegaély? pyr1m1d1n-4 y?) 1n%dazo[fl2 %}llr%lv n—%-yl -melch%‘faiglt IS
Eg/c*[b’& oJIEI2): r@é@@ngﬁylzfszrml3}myml7m<§ilm)47yonxd ZH,6’=m§t5 Hz),

yr|d|n2 15 'm dazo

(EBPE, 1ma=o7qm)7zgdaﬁg;é—4 P e 85, M @ 1, v =

45 PR B Fot TSy 946 [ P Mok 4388 ety

tube, a slurry of
6- Chl or o- 3- ( 2- net hanesul fonyl - pyri m di n-4-yl) - 2-
Example 50

[3-(2-Methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-

a]pyridin-6-yl]-methanol

4.0 N Sulfuric acid (0.12 mmol), catalytic sodium tungstate dihydrate, and 30
wt % hydrogen peroxide (9.8 mmol) was added to a slurry of [2-(6-methyl-pyridin-2-
y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-a]pyridin-6-yl]-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.
The reaction was then cooled to RT, quenched with saturated sodium thiosulfate, the
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(6-met hyl -pyridin-2-yl)-imdazo[1, 2-a] pyridine (0.125
mol ; see Exanple 47 for its preparation) and NH4OAC

w@ 200802198l ) in 1: 1 dioxane /water (2 nlL) wasPGERUA®A3/027721
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at 100C for 5 days. The reaction cooled to RT,

diluted with EtQAc (25 M), washed wth H2O, brine,
dried (Na2SO4), concentrated in vacuo and purified via
preparatory 25 HPLC (CH3CN H2O gradient with 0.1% TFA)
5;191 aiBled 14 oruitto I MANSOHiadd fitteretlitd pive 03908 g bfca TR Aokhidgntified
0

as [BCcnrbroesalfpay myrmitingby D ar (G- mey eyridingo - imidazglld-

L i 3 yiL- pyr g /86, G- EVBO, 3400,
mdf s ey AL KD SO o O
Gu), 454 (d) 25, 8.-55 WF)z), 73T, (8, J +H7 332, T941ddiAH, /7 84, 9.0 Ha),

d, 1H, = 6. ) : . 8. : JET:

547 @ ok 954 T ¥ig 55 EBg Tha s S i o s Ty 41
PET/ US2003/ 027721 Exanpl e 49

f(gg?é)o@?zﬁgld g;/rri di n-2-yl)-3-(2-net hyl sul fanyl -pyrimd
in-4-yl)-imdazo [1,2- a] pyridin-6-yll -nmethanol

Hydr ogen brom de/ acetic acid (30 ww% 7.70 mmol ) and
;O Mlbé?m ne/acetic 5 acid (2.0 mml) was added to a

of 1-(6-nethyl-pyridin-2-yl)-2-(2- .

MR- {2y A it 6-pRviii o iy el-(6-thegh l-peyridamErid)-(midgao hfoalpyridin-6-
see Exanple 1(b) for its preparation) and catalytic
prifrmethagobci al acetic acid (10 mL) at -15 C with ,
formation of a precipitate. After 0.25 h the reaction
was diluted with ether (40 nL), stirred for g
m nut ds a setled proect pilutereoikE-nadAngsu oyl myriadingdE R

w th Et2Q.under. a (10 it F 1kl ] 1O
ity o 8 iR bt LB e Al RGP 26 b e
COMRARS 8 Yor-its PRepapdtRe) phd HHeONa$] Gifldedbol) i b 1fdicske/water (7
cont ai ni ng (6-am no-pyridin-3-yl)- methanql {(ﬁR,?G d
nmb) Wasiwaenedtonio0°6gien 3 dev shiisanigture pgs P?‘gsd ofogesLrate

8 nL) and warned t i i | %
i ey port 8 Vet oy LG S RUOPLLEEIMATIRR 012 TA)
ado M 4o Bang bf & yéllovt 88lididémifiedtas tite BF Aoait of [3A(2-amino-

BEE RN SR TR B R o e A

Fgﬁ@g(&ﬁgpﬂfgﬁ g@?%@ gfsgv;lé\ )(é_, gﬁ?,;{?ézi ¢, bapn e ddedras= 6.0 Hz),
ne.mmydt,smﬁ Uan)8.6 Big), i7065dtior- Dy 757 (mi 8&6[7_19, @, Bilp{ri 4P Az 7.85
2¥<Js]éH(n§t= gg)oﬁ,ﬁ)ﬂ-?ﬂ@lé%g; 5?9{%&!\{%{@, 307480 @,‘?9.42 (bs,
71&81\(19'@%)33321 d¥Hz), 7.29 (d, 1H J = 7.29 Hz),

7.59 (my 2H), 7.71 (t, 1H, J =

Example 52
2-(6-Methyl—pyridin—2—yl)-3-(2-methylsulfanyl—pyrimidin-4-yl)-imidazo[1,2-
a]pyridine-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
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,
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20 7.5 Hz), 8.29 (d, 1H, J = 5.7 Hz), 9.40 (bs, 1H);
MS (ESP+) 364.2 (M+1). Exanple 50

wQ 3004021984 hanesul fonyl - pyri m di n-4-yl) - 2- ( 6- nePtyUSYS/027721

din-2-yl)-imdazo [1,2- a] pyridin-6-yll -nmethanol 25

4.0 N Sul furic acid (0.12 mml), catalytic sodium

tungstate di hydrate, and 30 wt % hydrogen peroxi de
nmol ) was added to a slurry of

(9.8
[N% Hel- Wi R_Rtler, PF ideie-b2efly| ymdér a mtrogen stream and added to a flask
% met hyl sul’f anyl - pyrinidin-4-y

torRaiaingy piadiire-gioptipic- Agf hEgi! (e@teg 562 q}%ofnmcg)e éméﬁrar"?'p Fnéro gen
{acPhegt L RO ERES BbdoMt s FRYNARCYisE Oty RO (65 mmol)

he reacti on ‘was ut ed wat e

Wete atidd wad BRdeailingsdufiar was varmétkto 8 %C. hAflg0S FHethe reaction
reacti on was then_cool (Sd to.RT,

st nlaped "o GaP LI 1 BULIPFAIS REY TE3 D SO0 3 fltered
W{A 2 egﬂ%/c%&?%é anf "él@ghé’c? tedive® £ 146 § bf WMahackt adrdmﬁed as

to give O. a tan solid identified

[uapl(lre mm&wpfyndwz-g f3l (ﬁ mrethyuul,fm)ylfpy{leu@feﬁqylv-uawaizo[1 2-

mtm é&%l %Wé@ dilzg@[c )eth Lé’sﬁ” dj d%@EQW%&%S (s, 3HD),

‘;@Z(sgg%) 33 (d, ﬁ{ﬁ 7421%)./—75 aaHnglH;,w 22](d= Jr= 5.8z, 15H) 7.73
((d J %H, 313Hz, 151)278% J §€978H{dlfbm94§c¥ﬁ5 45%421 ﬂ)l‘gz %;8 8.38 (d,

P 27']3%% Aﬁplysﬁﬁnpﬂl{flg& SQ(FSQ&)%QW eyr5|1d| n-2-yl)-

|mdazo [1,2-a] pyridin-6- 10 yl]-nmethanol In a sealed
tube, a solution of

anesul fonyl -pyrim di n-4-yl)-2-(6-

B iyl et o pioria o iie
ar]ﬂymm%cz(rhﬁxgﬂlq’nml meithyl 2ster di oxane/ water (7 15 ni)
100. : i xt .
12 e RS R AR P RS M opEhnd 3

W»f@%@[}@%@éﬁ pbidkfde((B. SS%ﬁGHmﬁSI&@Md%& shirtryn 002 I%tﬂ'dﬂﬁy)l -pyridin-2-
yield 49.3 ofayeII ntlfléi % ri
M)&35(g+met@flsnﬂf§nylgpyg}ﬁlﬁg1 -4- ) 1m1 azoFl pyrldlne— carboxylic acid
dj I 2-
pﬁﬁ&t‘hgﬁ és{Er d'((y 5%642 %ﬁlogt%g ngQé(rh[?ll‘é' %2 fbﬁ1 )Ité :'% %Zx@tuﬂng in 1:1
Mﬂét}lancﬁ/n&ﬁ}l@lér& ch%i)de @. Bl.) @5 55 26) Af&rgiﬁ @dthe];‘epct@nﬂvas diluted

7wgl'7 vs(aﬁe[r (g 'IBL) apéjggrmgi a,hqg (j f8 §7 g%) ”l;he r?acgg)*ﬂ X?I%S%E%I}_Icooled to

lﬁT and %eﬁ’c?ahzeg tc9 fz/étéjrgh lé'ér witlsafurdted GodiutizihiosBif2. The reaction
was then d11uted w1th methylene chlorlde (20 mL) and the organic phase was washed
with 10% sodium bicarbonate (5 mL) and brine (5 mL), dried (MgSO,) and
concentrated in vacuo to give 0.1026 g of a yellow identified as 3-(2-
methanesulfonyl-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-aJpyridine-6-
carboxylic acid methyl ester. "H NMR (CDCls, 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 =
5.40 Hz, 1H), 8.74 (d, J = 5.40 Hz, 1H), 10.58 (s, 1H); MS (ESP+) 424.15 (M+1).
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1H). M5 (ESP+) 333.4 (Mtl). Exanple 52 25
2- (6-Met hyl - pyridin-2-yl)-3-(2-nethyl sul fanyl - pyri m di

W 2eb4p21989 mi dazo[ 1, 2- a] pyri di ne- 6- car boxyl i ¢ BCT/US2003/027721

nmet hyl ester Hydrogen brom de/acetic acid (30 wt %
7.53 mmol) and 0.98 M brom ne/acetic acid (2.48 nmol)
was added to a solution of 1-(6-nethyl-pyridin-2-
yl)-2-(2-nethyl sul fanyl - pyri m di n-4-yl) - et hanone
]i;,;a,gépegmol see Exanple 1(b) for 30 its preparation)
and cata

yt BHT I
S o S S5 S Pl
re%ctll f‘?ﬁﬂ'@g%& g to 100 nL with ether, filtered,

CT/ US2003/ 027721 vvashed Wi th
et her A 3blutidiii el 3t(f2|-méth§!n€l§|m1&myl-@ynmldlggleﬂ) -2t(punethyrpyridin-2-
added to a f

ont.aj 0.0 6-.an NN [ [
R RAe R Aoy B AHETY P A g O F7¢ fmol, see
g IRsiehese fo AN dir§issatR@PT Sk taminenmfn r‘dc):ta&nd@ 526 mmol) in
I'1sopropyl ethyl amne (7.65 mml?: wer e added E? h, th
Eﬂdwmnaﬁg’a@oI(bmlam%a\garmdrﬁédlotoo go arseal&gttlé‘i’e °h ﬁ the

t
%gggt??riﬂ(z)vnﬁ%%ﬂo to $ (Slﬁrg QT cﬁlt%?e(ﬂr tl{ee%gﬁa_ V\%%ggg@ﬁ: \!F}t\n&étt&ﬁirﬁe and air

an6d engitve l()los40g1 df @tah sd,hde T hisosodjil weasCouaigied vip tsherse phase HPLC
solid rdentified. as

Q&c@@nﬁg{qﬁxyateb)gfngﬂnﬁ Vgﬂg%)PS FJEFQA)mt;Q |,%1/xf 8109%?1)% 06 fr Vellogv solid
r%fdﬂﬁle 25 The! ﬁ%tzof Q%D%ﬁﬁdl%-?gnﬁlcﬁﬁ-r4b3ﬂ)igl(6-@nemylcbyr1dm -2-yl)-

ester
Zmﬁﬁzcé[s 2- é?]lpl)rl;ldxﬁe—é&a(tmxym-lpmwmgtilyt @steg —HR] @Mi@od6 400

757913@; o0 358 s, Bl (o7 L B0t 1) 73 g3 g v, 1,

E - B80L%B6 (m) ADD833 CdZJ K65, 10),H77 6, lH)t) MS\@SP+)
(ESP+)” 39 11 l\/H-lS Exanpl e 53

36@2—(Nﬁlf)anesul fonyl -pyrimdin-4-yl)-2-(6-methyl-pyrid
in-2-yl)-imdazo [1,2- 15 a]pyridine-6-carboxylic acid
met hyl ester 4.0 N Sulfuric acid (0.02 mmol),

lagdplt 6§ sodi umtungst ate di hydr ate and 30 Wt %
%)_/ar ogen per, OXI de (g ? 3)l ﬁlZ rp)ﬁ 9 6
mgpqmyrllgy 1 -x1)-2-(6-methyl-pyri e )1m1 azo[1,2-a}pyridine-

yclak gsﬁ hyl sul fanyl -pyri m di n-4-yl)-i m dazo[
pyrl I ne-6-carboxylic acid nethyl ester (0.2664

see Exanple 52 for its preparation) jn 1. 0
met harIuIa/swlted]wbemescthcmmfd%(%-mqﬁh}ﬁlSlléﬁonﬁlﬁpﬁélmlﬁ«ff’c‘% Yf)ez.'é@

b SR PSS A L e
AR Ged Bxample 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 H0 to give 430 mg of
the carboxylic acid and ester mixture. The mixture was dissolved in 2:1 THF/H,0 (15
mL), LIOHH0 (5.95 mmol) was added and the reaction stirred at RT for 0.5 h. The
reaction was neutralized with 2M HCI , cooled to 0 °C, filtered and washed with Hz0
to give 370 mg of a solid identified as 3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-
pyridin-2-yl)-imidazo[1,2-a]pyridine-6-carboxylic acid. 'H NMR (ds-DMSO, 400
MHz): 2.39 (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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RT and neutralized to 12/starch paper with saturated
sodiumthiosul fate. The reaction was then diluted
wowvah/omeshyl ene chloride (20 nl) and t he or ganPCT/phae®027721
was washed w th 10% sodi um bi carbonate (5 nL) and
brine (5 nL), dried (MJSX) and 25 concentrated in
vacuo to give 0.1026 g of a yellow identified as 3-(2-
nmet hanesul f onyl - pyri m di n-4-yl)-2-(6-net hyl - pyridin-2-
[55d), 828)(@YIH, i -n6:3612)CABD Gy 1HY, MS @ESPe) BYT.7
%E?%ZP”"WR Sﬁ) (é 300 MHz) )2 54Q(s H%H) 3.45 (s,
@mH1). 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 5.40 Hz, 1H), 8.74 (d, J =
5.40 Hz, 1H), 10.58 (s, 1H); MS (ESP+) 424.15 (M+l).
BdaMpleXH04/ 021989 PCT/ US2003/ 027721 Exanple 54

P AT e

g%?‘#&ﬁ%ﬂ(ﬂ%ﬁ%ﬁirpldgyn m di n-4-yl)-2-(6-methyl-pyrid

n-2- 5 vyl m dazo[ 1, 2-a ri di ne-6-car box aci.d
Irret hyln %gl’d r3I ((Zaanllfm[lvymé-e‘)slﬁﬁ(é%gﬁbylepsg % T)-figdazol1,2-
Iy at et at Wk
RIpSRRRE ko 1 BB L BRI A B npl S SDIFS blephtio) das
h&db@ wifif DBAF QBmE) hThd feectionewaststioed wati! all meiseial had disselved.

RT, filter the s hed th aceto
HAT 0 20 i) s G i oh i FEEh Rl o
I e ThildLhix 6 11 d to sti
L 8 Ao Tt

rO]Z)Qﬁlng Mﬁthaxxeemh@hy(kmhlwdq @dABimmel) was thene #@At%f‘alieﬁcﬁon

g/_af ﬁt_lréﬁci f%_Zpl%] £Pnseqs r%t_eqlz a)cu% al(l%punftifhd Yla Brelparéitlﬁ H_P)I/,C 6>
ifg*/ﬂ@wgpnt%ga%gw Z?(Z)UOTE%N)E:E Qv higofaciotld identified esthe TFA
salg pf 3 -aglu(ijyrgmlgngzl-@@ 4:&6 mf];lbyl-g)ynélg}_g-ﬁl) 1g11daz$ﬁzg4a]|q¥rld1ne—

1 7 i
oo iy g AT, Do L5
Mjﬁ{ﬁlﬁ%(d 1H, J = 5.7 Hz), 7.45 (4, lHJ 7.6 Hz), 7.61 (bs, 1H), 7.90 (m,

AT Byl de b A B e gy 1

seal ed tube, a solution of
3-(2-met hyl sul fonyl - pyrimdin-4-yl)-2-(6-
Txtamyple 5Yr i di n- 2-yl ) -i m dazo[ 1, 2- a] pyri di ne- 6- car boxyl
| K In ISy a4 $1)-2 (o-2thyl-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~

a]pyridine-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
stir for 10 min. 2.0M Ethyl amine/THF (0.432 mmol) was then added, the reaction
was stirred for 2 h, concentrated in vacuo and purified via preparative HPLC (5>

40% CH;CN:H0 with 0.1% TFA) to give 41.0 mg of a solid identified as the TFA
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nmol ; see Exanple 53 for its preparation) and NHAOAC
(45.8 mmol ) in 1:1 di oxane/water (30 nL) was warned to

wao®4@0208y 3 days. The m xture was cool ed to RIT/US2003/027721
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resulting in a precipitate that was filtered and

washed with H2O to give 430 ng of 25 the carboxylic

acid and ester mxture. The m xture was dissolved in

2:1 THF/ H20 (15 ni), LiOH H20 (5.95 mmol) was added

b rBH@ -4rEa6 yeimiainl 4-5 B2 -(@tméy -pyridin-8-H)-itidazo[ 1,2-a]pyridine-

reacti on was neutrali,zed w
ronboxats smbeumsrige.virt MMIbH-IYsH o0 MBES) I @ J0. 53 1o,
eShr 744d1HJ 7.7Hz), 7.70

2(3%5 ékﬁﬁgg%gm m dl%n924(d ISIJ SSHZ) yl - ( &

T uq) - 9@ (yri )4H)n$ aam[lﬂ I-a8. bﬁz),oﬁ ?fe(ckl, &Hs xSt &4 Ha), 971

aci d % @@9 400 30 MHz): 2.39 (s, 311),
,71£H)(dWSiﬁSP ) 37 2}, 6.79 (bs, 2H), 7.30 (dd, 1H,

J = 4.0, 65 WD 2004/ 021989 PCT/ US2003/ 027721 4.3

Hz), 7.83 (m 5H), 8.29 (d, 1H J = 5.3 Hz), 9.65 (bs,

ExhmphSS§ ESP+) 347.7 (M+l). Exanple 56 5

3- (2- Ami no- pyr.i.m di n- - -6-
G2 Bo BRI Gy L e mb i pEcIRE B BiHat (b2 yidine
|chlﬁ)xyllé‘lzuzld (2-dimethylamino-ethyl)- amlde

2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

i dazo[ 1, 2- di ne: &-
m e Sl S bt A e o
Brm:nﬁﬁ]ené'-kargggﬁlcr KALL0 PN MAS]: S&d EXangble 85 ifdr ied Iireparatlon) was

ssol ved. 10 HATU (0.201 pmmol) él en
addelwivh OME (kmlé alhle rmtl@‘rWéﬂ stied ik albpaisrial #pq dissolved

Rt i
Rydreogdked b}dﬁle(a@dihz’ﬁ olﬂmiE/)\ (@S0 trtieol). adthésonixtire was allowed to

reaction was stirred for._ 2 h, concentrated.in
astidl fqr10i thine @, ¥- Blmtbﬂaﬁhakdp%nwﬁhm mmol) ‘%%h@%%%%ﬁﬂrfg‘ﬁ

§et1c{illﬁg v%% &Efga f(grcbt g }[)ﬁce%ﬁ'at%d MBvRLi0and Blififled d8NPrepdr@te HPLC
5624095 CR;QY H,0ivdih. 4%y’JTP)A)29 (ngerﬁQt haprig-ofwrsplid leptifjed asithe
mrPéEfjA..? gg(zl O%ﬁf(geae%{l{){%&n%%l(t H’é %&g&é %Bylam f)?hn % yé)zmydazo[l ,2-
BJQ}Lyrjcﬁngg c!a?oox?w aci@ iﬁalrﬁé@hyléiﬁino%tﬁylﬁzgﬁg& )'H M%%%)MSO
(400 NMHZz):J2:50%s, ABIer; 91 @@,(;4@114)3 3 Iﬂ@]g%é 69 (g,
3%2)7%2'8}5&23 =8, T41 4 LT = T2 1), 751 (s, 1 1H),
M 98zq, 41), 33| (dpyn, ﬁhrse9 Biz), 8A6{ddyIH, =aé|7d Sé’tlﬁgb Y a@ 1H),

9.78 (m, 1H); MS (ESP+) 417.5(M:+1).

Example 59
3-(2-Amino-pyrimidin—4-yl)-2-(6-methyl-pyridin-z-yl)—imidazo[1,2-a]pyridine-6-
carboxylic acid (2-methoxy-ethyl)-amide

Tn a vial, 3-(2-amino-pyrimidin-4-y1)-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 DMF (1 mL). The reaction was stirred until all material had dissolved.
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In a vial,
3-(2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

wore@anolog9 2- a] pyri di ne-6-carboxylic acid (0. 1BdT/Dam03/027721

10

15

20

25

see Exanple 55 for its preparation) was 25 added with
DMF (1 nL). The reaction was stirred until al

mat eri al had di ssol ved. HATU (0.201 nmol) was then
added maki ng sure all material had dissolved. This

llﬂ_%ﬁlf ﬁjl i@%&ol}héshﬁerﬁﬁdﬂe& inQkingfsufd &l&n@&rlim&drdm;lo)ved This
S xture was allowed to stir

ﬁahfdlloa/nd hg tRHR Ao U DIRAp(0) 739&%“119{) }Hﬁl H’é’&“ret ‘ﬁ%smﬂowed to

H@@é’d@l
Sdop i Pin RgRLH st @Zgﬁgﬁ‘%&f?gg b B caiiop wes
%ﬁé&l r 1% a'd'_rﬁ)enﬁ'alecglnvetcéd aill pryifiefl vaa preparativeldRLCH(5 a40%
23%3&?16H;(-)Fw1th 0.1% TF%S) 904 élgg ]396819mgc}—é1 szoﬁzcg) %%{1’((1) e7d7g lthe %ﬁAt salt of

LB

Mo o manocty)-wide NSNS 00 i 2 He,

65, 548 (sy50,5. 5 N i 6 §3 R iy B h. 7 B, [y o6 £

9. 4%3(b£ Cinl‘rbz gm—413) 3. ﬁi% 18, st 5(6Hz), 3181 (d, ﬂB 9l70 6& 3H): MS
(ESP+) 374.3 (M+l). Exanple

5BSP+) 404, 7(M+1).

3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

m dazo [1, 2-a] pyridine-6- carboxylic acid

(2-di met hyl am no-ethyl)-amde 10 In a vial,

ExadpAes0o0- pyri m di n-4-yl)-2-(6-nethyl - pyridin-2-yl)-i

el P oYU G g 2k b BpRlidine-c-

%Jx&hmld Cﬁm]di&%tz@nnmyr%amae ed until all

mat er " al di ssol v 0. 201 mmol
added Inakmaﬁ,gﬁ (slra@nrm—pyrmudérﬂvxl)(%éﬁjm&ﬂ%w%}%' 'h‘é‘l@ldazo[l 2-

L

NdieDwiB DME €t il)d I'I?hmrmtl()ﬁ)w]ﬂ ﬁlrmmlrytll wi snat¢renh hadidiesplved.
the reaction was stir oncent

VBATY (8781 thmaq)lp wag thﬁnegdg?cg@g\agg ST a&ﬂ%erl lrgla'c:l Elbﬁ/lalved This
| de%‘ll{{@@d 1}{‘% gﬂatﬁggkﬁr@i@s)[glkgogfw enrk§).9 THs MfxtidreSsialowed to

3stif Zorelidi min- riw]%odaméévlyme)thﬂar(l@er@fzﬂ% mmypgl) was Hhep agded, the

Csaonaringiine R bbrgnsereaer e RREBb e buiarentetisg PLC

“@'Z-) 40%: é@ % Hz@ 'vl)mh (samrrmon Bike 30.0eng oba kblid, id@ntEbd (ag the

1'H;“A3a1to% 35(21-qzl)1no-‘pynm1 18 4- 11)42 9- methylszrgjzn 27?)511111@@[1 2-

1 7. 3 -

N
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, 1H, J = 7.7
Hz), 7.59 (bs, 1H), 7.93 (m, 4H), 8.32 (d, 1H, J = 5.6 Hz), 8.82 (dd, 1H, J = 5.6,5.6
Hz), 9.72 (s, 1H); MS (ESP+) 446.3 (M+1).
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9.78 (m 1H); MS (ESP+) 417.5(M+l). 25 Exanple 59

3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
wore@anoi9pd, 2- a] pyri di ne-6- carboxylic acid  PCT/US2003/027721

(2-nmet hoxy-ethyl)-amde In a vial,

3-(2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

m dazo[ 1, 2- a] pyri di ne-6-carboxylic acid (0.144 mol ;

see Exanple 55 for its preparation) was 30 added with

BEMmplk 61L) . The reaction vvas stirred until al |

na

had di ssol 2004/
BT Oshmis DL (s RO A Az

TRy tilthsSt b B RO B ﬁ°*§?ﬂ6%fz\‘s‘?"“‘?%“§$;f) This

m xture was allowed to stir for 10

Met hyia el §4(2minieo-pRrimsBo-rid)-§- (Msetmmyrlgau%@rl) ippidazo[1,2-

N R T

W ded vARBMVETAMILY THeweadion vasgtiotd anti allimateda itad fdissolved.
as the TFA salt of

HA(]ZI EnatonpDivasdhen afdgd makinegurralhprtepsh had dissglvgfly This

] d
?Vﬁs o&vea bg t}?%%ﬂ (ﬁﬁ)l@'A N?%%ﬁﬁﬁggc Dﬁl\/%éb Hmztglbe \?\//?—?z aglowe to
girSdr (6 min. SHAmlﬁo-@iomsnlc 3H)1 meghyd gst(en(o Zﬂ,’sbmmgl)ggas@ emaqdded,
\gﬂleg_ygasc(tgp l_vlé]swtlrrgddféyg (ZCiH coaqqntrgted z%vcgu?_é?d plglfgefl \(1E$ref%ﬁwe
gtng: @ 4864 e I—ﬂz@ \bﬁ&?m ZFFA) W drd 7.3 tﬁa@m elidadentified as

no-pyrimdin-4-yl)-2-(6-nethyl-pyrid 1) -i
rhedBEA) sl of23-4[B3-@yarnidpparigni l@aﬂrwy@rree e pyridin 2° iy

0 t.h e 1

sz B TR IS G Bichfiohold ety otey. HNMR
6d]§;E,£g[d 4?@ Lg]g@fy ] @Il ?ena) QaﬁsuQiQH iJe= aélﬁﬂz)( ESIgEﬂ, t |=6.8

see a e or its pr ratjo e

B, 186 (8 31D, PR8 (Qot ] o 488, Jd b ianr i Bef 7' 6s, 1,

e g tdiengs, 1

?gé&e@’%ﬁﬁgl gduﬁgfé %OH?AFM((%%g@%I sso:é%?e\élﬁ§Z is (s, 1HD);

was (Esp-hosed (Mr1)he addi ti on of DI EA (0.720 mmol).

This m xture was allowed to 20 stir for 10 mn.

[1, 4] D oxan-2-yl -nmet hyl am ne (0.202 mmol ) was then

added, the reaction was stirred for 2 h, concentrated

im“%%gy@zand purified via preparative HPLC (5- 40%
with 0.1% TFA)to give 30

i3d@aAnfipe-pyrimidined-yh2a( gqethyé-ﬂ)yrldm-Z-yrisglmldazoﬁ%—a]pyndme—&
rﬁ*‘&é%?;f aﬁldpd{ hﬁl&a'?l Fykhéthgn Gaiget hy! -pyridin-2-yl)-i

In a vial, 3-(2-amino-pyrimidin-4-yl)-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 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
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% CH;CN'Hz0 with 0.1% TFA) to give 9.8 mg of a solid identified as the
TFA salt of 3—(2-amino-pyrimidin—4-yl)—2-6(96-methy1—pyridin—2-yl)-imidazo[1,2—
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a] pyri di ne-6-carboxylic acid
([ 1, 4] di oxan-2-yl met hyl )-am de. 1H NMR (d6- DMSO, 25

wdod4bto3e 2.52 (s, 3H), 3.30 (m 1H), 3.37 (nmPCcRB§2003/027721

3.5 (m 1H), 3.62 (m 111), 3.68 (m 1H), 3.73 (m
1H), 3.80 (m 211), 6.92 (d, 1H, J = 5.6 Hz), 7.43 (d,
1H, J =7.7 Hz), 7.59 (bs, 1H), 7.93 (m 4H), 8.32
(d, 1H, J = 5.6 Hz), 8.82 (dd, 1H J = 5.6, 5.6 Hz),

B it P S pRE AR By okt @lc\H20AR! @2194S0,
0B MBS (9F), 7 (5. Gy P24, Bk 3 iy 7431 By 74
H %?ﬁ&%yﬁ&%ﬁ&’ Uk £ gq GRf bany!d m2yTore)s AP IMS(ESP+)

?%g@pjno pyri m di n-4- yI) 2. (6-met hyl -pyridin-2-yl)-i
£ a o[f 2- 5 a] pyridine-6-carboxylic acid (0.144

see Exanple 55 for its preparation) was added
mnth DMF (1 nmL). The reaction was stirred until al
material had dissolved. HATU (0.201 nmol) was then
added making sure all material had dissolved. This

Easnpldzoned by the additl on of DIEA (0.720 nmol).

e i (e AR e L T

igﬁﬁdﬁftd& ar gyf]hﬁethﬁﬂé‘shlf@ﬁam& stirred for 2 h,
c] centrated ih vacuo and purified via preparative

HPLC (5- 40% CH3CN: H20 wi.th Q. 1% TF
of a Bbol vidl, Be(@ramiing- -pyrimidindrd)-Fo- /_qu Qy]n%m- y%)-lmld.’:{%[l 2-

%]ﬁn[lc%ng % carrnt])oxyhéJ X&H %(ﬂn@, 4173 )rfn?o'l,( &e 'E;taﬁ‘)}ﬁie PByfok &b Prepanation)
Wl Qcﬂi?e@[v{hthDMm rhio), riEheGreaaiobovag|stirradriantjal ppa piidiad
alglsod mﬁH.éTg%%% Enrg 912:41'2 \Ig\lnwtﬁol) d 6 Dm@gecé%&i P@E%rﬁ ot Jr§a’.]ter1al had
rsgqjv}%i . h?%f_lwés ﬁ)@lo()v%d bilzlfﬁe acﬁhtﬁﬁl (ﬁd)]fElQ‘(lSO uE 5865 bim)ol). This
ﬁirktureBwﬁslalKodvedlMstlrIOtl@nml th ugbn rg@le qcpmgdo %né ma_nol) was
gg:nzlglczigd and tﬁe re(act’lon Wl stirf® f£)1E§ Rthd %ﬁgckgd bMibl C. ERTBA®ion
3rab guﬁmw Piphrdiiet HPBEY5 > @e%@}mmmomh @il % TFA). Lpurity
mm&.m&z@b@ﬁi oL s 3, 658 @ 1.
S 42180797 By, 53] 91 daytel e b STt TRN RN 3 41 A

arboxylic acid

S=e€5 Ea)plse (55 H)oMS (BShegaB(Mon) was added with
DMF (1 nmL). The reaction was stirred until all

mat eri al had di ssol ved. 25 HATU (0.201 mmol ) was then

ﬁﬂﬁiﬂgl@ﬁki ng sure all material had dissolved. This
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

In a vial, 3-(2-amino-pyrimidin-4-yl)-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
dissolved. This was followed by the addition of DIEA (180 uL, 0.720 mmol). This
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was followed by the addition of DIEA (0.720 mmol ).
This m xture was allowed to stir for 10 m n.

w@ covgpeosN, N- Di net hyl hydrazi ne (0.202 mmol ) waBCT/H82003/027721
added, 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 9.8 ng of a solid
identified as the 30 TFA salt of

ek dﬁe wab AoR¥d ig6d Edt-19vih) 22Fi6plieat hyl-ethylaimihen22 uf, P-1773
az

9 WO 2004/ 021989 P S2Q03/.02772
Im]ﬂpg rvvasnh@]_ @d@ém@)t&ylma@ﬂ% w@s stlrre({ fLoJr q‘ and ¢ eckegi by HPLC. The

% on \Aéas%)él%?leg %Jﬁ?ﬁag%%?ﬂ@ éudg/ﬁ\'g%’{ (Cg\ﬁﬂ?g’ﬁﬁ%} O_MOFFA)
IHZNW (A3DILBO0, Lbh M!Hé 2.52 (sH3)), 37145(17 2@1;3( 6 H)H2),73. @sz(q, 2H, J

=¢ éng;) 6§@gd,211{1 VTP 7'152)5@%% 730 @ 18,7273, M), 7.44
(1L131§aJAr§[ Q?%EW {A1idi 147 B \m24106-97Rf (ay N EIpY =i dI0rH; §:D9 €dd,

1HJ €iS-567 Ha, tﬁﬂ@/(s] 1iptMErESBI} $¥ahiM&1X0o In a vial,
3-(2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
m dazo[ 1, 2- a] pyri di ne-6-carboxylic acid (60 ng, 0.173

FeDhpleSEE Exanpl e 55 for its preparation) was added
W‘FHEDIVF' The reaction was sti rred un

1. ..
iz - mmncungtsma&mwtpan@-y yimsdazol-afpyyidine-6-
dded g %p&&r@ material had dissol ved.
STPexplcady ek 48 s t1on of b1 EA (150 uL,
0. 8651Via), 3- ﬁﬁl'-urfhfnd@ymnxdmﬂeylm5(6ah¢tby\lewrtd@n-§tyil)~1m1dazo[1 ,2-
10 Met h 0]
@]pggldlgg@egprlagf@ c ngg] ﬁ%&gg}@i F@%m?é%fq‘ﬁ? R dﬂparatmn)

1 i T&%ﬁa% NG el fulnfil R0mM¢rial had
%@S%é‘fegt‘f’%% FPL 553 40% CHBON: H20 Wi th 0. 1% TFA)

(isslued. tIslATIh(mMig Y020 nhaved) m@ﬂms@dedm@kwewwe ail mgterial had

é])égolvgt?.') Th1§ wag g’cfl@ave%m tgejaagdnéoqu f]Ig}ZEﬂ gz 15;76 ggé?nmgl) 1 7his

ﬁi’&tur@w@é‘al(d%ed]tb' stidfo? 90 mn5 de:ib]))ropﬁ)laﬁﬁne( @2 uLLp.178/Bimol) was
(ESP+) 424.3 (M+l). Examp

thenzded ansl thy reaetion wamstyrefl for % é and chgaked by FRLE Thy reaction

d % 1
%s t%HSﬁL% 1 pgl {\Jeﬁm;t B> GRYPRINENGHES gﬁth 0.1% TFA). 'H
NMR (agrmmswmw&h A6§ (th; ZHY, 6-1eth ZF) 351 (5 AER 222 (m, 1H),
o & Ol & 32 6.0 Hz), 7.45 (d, 11, J = 7.4 Hz), 7.73 (bs, 1H), 7.93 (m, 4H), 8.3

(d, 1H,J = 6.3 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-Z-yl)-S-morpholin—4-yl—imidazo[1,2-a] pyridin-3-
yl]-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 2-dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyl (20

mg, 0.05 mmol) in dioxane (600 ul) was degassed under Na. The reaction was heated
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a] pyridi ne-6-carboxylic acid (50 ng, 0.144 mol; see
Exanple 55 for its preparation) was added with DVF (1

workgo4/071989 r eacti on was stirred until all materpPel/ubmd3/ 027721

di ssol ved. HATU (77 ng, 0.201 nmol) was then added
maki ng-sure all material had 30 dissolved. This was
foll owed by the addition of DI EA (180 uL, 0.720 mmol).
This 70 WO 2004/ 021989 PCT/US2003/027721 m xture was

(?(gl"%ﬁ%gr E)g Ets'f‘}{e ﬂcl&F rd Vallifute Wi CHRITINE2mY) ad filydredrihnaigh

was then added and the react| on
CURE. Thk k6Ientlvads erbvmdvz{duec el resyduapyas putified by EREG Gl 8,

S B e Ty b
1{1@((3@0 %CFD(%Q gsr_(sgjé?%% 180,585 @, J2HS. 1Hz511;1)@ 19 (s,
1Hjl, 7804, 1-38.15%0 1HD) 7. 5%dAl= 7(Ade,11,15 (%@ gzgﬁz?l(}g J6.69

4 1).
o) 4@k, 18 b 5lmey 3 fy Ayl p 410 APV ESFRLFERD
456 1 (M+l). Exanple 65 10
3-(2-Ami no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
Exaoeple[6T, 2- a] pyri di ne-6- carboxylic acid

cy{k;og '% 6a1rﬁ]eﬂ1§r]l-lc?{- 6312¥ﬂh?g p}érldm-z-yl)-lmldazo[l 2—a]pyrldm 3-yl]-

pyri 6- met'hyl - pyridin-2-yl)-
m dazo[l 2- a] pyridine- Ei)ycmlUUk%qlc acid (50 ng, O. 144

Exanmpl e 55 f t i
wi tﬁhmm%?r%(off% e T N T
ﬁjldd? ?dylz %nﬁa%@ﬁ'ﬂzﬂﬁynd’ﬁg @707 fdg,! I'E991 ﬁinﬁﬂ),]prqrmtd) in

ena maki ng sure all materi al

ﬁdc@ﬂiahs/eemth Thi 2), WO (B ehdde (P nkeing dléqqap% (L OmLHnXMSO
éltl ?I}QL}U{??F ]%8171?2#41%) Thzerh&%e %a’étr%ﬁvégqﬁ vﬁédoo"@dé rEQdue was

cl oprop amn

Yiﬁé‘rratefrc]lhﬁk&x g«%@ %Hgflﬁéd&ﬁ@}tﬁfed&omonnd/\ma wellowr S}ﬂldf(ézZ ngh 0%).

t
i SR 4500 MDD NS A SIEa: 130 b S0 Toid iy P¥ Hg 1D,
é%gg‘ L%Gol%é’s%) p ((B/'#%% 97 @s’5 3H71 Mgfd)z?l;@) \3_]’%:@1)2%

7.45 (d, 1H,J=74Hz)773(bs 1H), 7.93 (m
411) 8.33 (d, 1H J =6.3 Hz), 8.72 (d, 1H J = 4.0
m (s, 1H. Ms (ESP+) 386.4 (M+l). Exanple 66
hyl-2-(6-methyl-pyridin-2-yl)-8-(2-pyridin-3-yl-ethylamino)-
4l6l6l%te )yl -2( nélemg Ryn pyrlygl n(2 yl') - 8-norpholin-4-yl-i
ﬂmﬁh:zo[l[,Z-a]IWrEqmﬁyyl -#yrimidin-28l yi | - pyrimidin-2-0l A
m xture of

Y. 0 QD B2 T8 Pytho-B-rh GriTEL B e I-beHidin-yi kmidakefazol
a]pyridin-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
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 SiO,.
The residue was purified by HPLC (C18, H,O:MeCN gradient (10 mM NH4HCO;
buffer)) to afford the titled compound as a red solid (5 mg, 9%). MS (ESP+) 438

(M+1).
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alpyridin-3-yl]-pyrimdin-2-ol (30 ng, 0.08 mmol; see
Exanple 67 for its preparation), norpholine (15 ul,

w@2@#/0meed ), Pd(OAc)2 (9 ng, 0.04 mmol e), NaQ BUT/U§2083/027721

ng, 0.198) and

2-di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyl
(20 30 ng, 0.05 mmol) in dioxane (600 ul) was degassed
under N2. The reaction was heated 71 WO 2004/021989
PCT/ US2003/ 027721 (105 C) for 1.5 h. The m xture was
diluted with CH2C12 (2 nL) and filtered through
EMThe sol vent was renoved i nvacuo. The residue

gﬁip E‘ofn{é}/hag' dgrﬁdxn@-’z%l )-8 HEDyMAGN 2G40k ARinind)o

onmpound” as a red SO|Id (3 1 ny,
ﬂaﬂ%zo{l-,iz AP idine® y ey ringiddi-2yol 8. 82 (s, J 6.6 Hz 1H),

8.50 (d, J . =8..1 H, 1 19 . ¥ .

3 ﬁm‘sﬁurmﬁ N T (L

%E)yn ﬁ£ 9%1m§cﬁn 21610 (5‘@) (gg]g:?hiﬁ%sﬁ? Sﬁalglphe 64Hpr Bs 03

gre;’x{rsucBﬁ,o?mméln’e’&“ hyzla@ax #rig 0 ;%Srmrapﬁ %ﬂ%&ﬁé § 07
f

Do RbORY b B0t b Bt “@%ﬂ%’%ﬁ“wﬁf@é‘g?ﬁy?-

arrr(e@ﬂfll‘ﬁmhﬁ}h}]ﬂwhyﬂdm -r2g, Y0084 mmdk)mﬂlbxanea(]lpylz Windegagspi under

leM@Q:r Waq-]%;ergl%rlgq? A %ﬁ%&g&é@%&%ﬁ Eﬁhedﬂéc&re was

ool P oMo it ot

g’g%&fsﬂui EI'QIS\I F\))Eghﬁg%b Hﬁmmsgﬁz%wm gradsatt i ) ndBNHHCOs

2 . , . S, :

buferHHp affordgthe %igeg g(ompe,ur@6 Weﬂﬂ‘&lfgh&% g& %& ‘%?5_0 f}—IKl’l\@é 6300

%%Clésﬁ &, = %)Hz%H% 15¢d, 35)7.9W8, 0‘51&%4 @88 7.9,2.0

‘HZ[ BH)VEt A2y, 2}966 ﬁris(sh;lH) 123 Gi FHR S5y10) (sgliR S (.dith. 373 (@, /

5 e 20 0 0 P PR 20 8] 538D, 235 (5 3ED; MS (BSPH) 438

M@)_br ono- 6- et hyl - 2- (6- et hyl - pyridi n-2-yl)-imdazo[
,2-"a]pyridin-3-yl]-pyrimdin-2-ol (50 ng, 0.13 nmol;
see Exanple 67 for its preparation),

r|d17 -3-yl-ethylamne (34 ng, 0.28 mml), Pd(OAc)2
(i’éﬁ%—-(g 07 25 mmol ), NaGBu (32 ng, 0.33 mmol) and

% [ﬁLM)éﬂiqu)GylhE)ﬂMB-pyrldm-2-yl)(8\<l(2\*)yrldm-4-yl-ethylammo)

(g ot e SR <A UBRAREo! Tho r eact i on vas heat ed
(169 kturd o P48 BENE6EMELRY1-Bs-Fethyl-PPRdIRIZ i Midaas] 1,2-
aJpyridin-3-yl]-pyrimidin-2-ol (50 mg, 0.13 mmol; see Example 67 for its
preparation), 2-pyridin-4-yl-ethylamine (34 mg, 0.28 mmol), Pd(OAc); (15 mg, 0.07
mmol), NaOtBu (32 mg, 0.33 mmol) and 2-dicyclohexylphosphino-2’-(N,N-
dimethylamino)bipheny! (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 SiO,.
The residue was purified by HPLC (C18, HO:MeCN gradient (10 mM NH4HCO;
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 (t, J = 7.6 Hz, 1H), 7.23 (m, 3H), 6.59
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diluted with CH2C12 (2 nL) and MeOH (100 ul) and
passed through a plug of Si02. The residue was
w@eoofozwed by HPLC (C18, H20: MeCN gradi ent (10 PdviNBE14CH®27721
30 buffer)) to afford the titled conmpound as a red
solid (5 ng, 9% . M5 (ESP+) 438 (M+l). 72 WO
2004/ 021989 PCT/ US2003/ 027721 Exanple 69
4-[ 6- Met hyl - 2- (6-net hyl - pyridin-2-yl)-8-(2-pyridin-2-y
hyftgé/é élgi)fkfir%s' IiTH91652379 {t%J 2[631] Hy, I 1H), 3.64 (¢, J = 7.0 Hz, 2H), 3.08
pyri din 0
(4-1-8 7O Hay o HD:- WEWBHZ 23l (ﬁe%HWWESEJF}]%zg {Mﬂ m dazol
1,2- a]pyridin-3-yl]-pyrimdin-2-ol (50 ng, 0.13 nmol;
see Exanple 67 for its preparation),
Fxdplediin- 2-yl -ethyl am ne (34 ng, 0.28 nmol), Pd(QAc)?2
0

@{@mbykﬂweﬁzyqegwmm%zzyn-{;ﬁﬁp{%hopﬁ- SR aniRS)-
Hﬁ{(ﬁi’&%ﬂb 319 3‘)2@'}{}1111‘1%%1 0.084 nmol) in di oxane

egass der 10 . The reaction was

heated (160 © in a mcrowave for 30 mn. The E e
waA mikithinetodd- [wurhmaézmbﬂlyt 2- (ﬁtﬂ}eﬂé}ﬂd)méwv E?PZP ﬁzd

SRR LS Pt et B o
Mofqﬁ{cmh 4- 91 éthirl@mﬂnet (36 g, 01 28cmoHPBUA Qs (15 mg,

),
I lid
()37 ramed) N a'@taz (3ng, §.3 %gmpal) and Z-dwyglopﬁwﬁlﬁﬁ%oﬁw
él'q}e‘thyéarglgg b 5}?11 %XE(%3 Egg/ 6)1(%'934 m&oggn gi@é(%r?e"@l mﬁ%_ﬁ&s 61§gassed under
N9, Te react@orﬂwekslzhea%d)(,l_6®°(2)41n(at mlcﬂowavﬁ fdr Hrmi Hih he lglxgu,re was
%l?butgg I\;vblth CHzClz (& mL) and Mle/(B)H(zE 00 u) ang asng— hr%)ugh a pf‘E of SiO,.
%‘hé ffﬁ%%% Qs 8§rlﬁ9d Wﬁ!@ﬂ(f @’1'8' ]1203 MeON bratidnd ( Y VI NBEHCOD;
Buttb) w-<Boyd thepied m)nﬂpourﬁl wslyellowisaliditdes 1z, 8%). 'HNMR (300
4- 8 b 2=
il R1ITBs i’}}fp §8({‘(‘f Yy Hfggmﬁ%iyj {Fe230], 6.61
f BADM)J = 5.5 Hz, 2H), 2.89 (1, J = 6.1
I e ot
5 2Hy,2.85 673126 2rﬁ9c(s YAEDNR (BQH@SMS@SPGSmgﬁ 1) and
2-di cycl ohexyl phosphi no-2' - (N, N-
di met hyl am no) bi phenyl (33 ng, 0.084 mmol) in di oxane
Fxatdple 78S degassed under N2. _The react | on was heat ed
[3- (2-Amu|10 pyrlglg&l?‘il-\-?l\s e6 In%{hy?-%-(g-xgéth-)lf-ngyltpdi(nt—ﬁl-ry?)-i%aazo[1,2-

a]pyridin-8 -yI]-(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-
propylamine (35 mg, 0.28 mmol), Pd(OAc), (15 mg, 0.07 mmol), NaOtBu (32 mg,
0.33 mmol), H,0 (5 uL) 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) for 1 h. The reaction was filtered through
celite. The residue was purified by HPLC (C18, H;O:MeCN gradient (10 mM
NHLHCO; buffer)) to afford the titled compound as yellow solid (5 mg, 8%). 'H
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diluted with CH2A 2 (2 nL) and MeCH (100 ul) and

passed through a plug of Si02. The residue was
w@ookfozws by HPLC (C 18, H20: MeCN gradi ent ( 10P@iVIUS2003/027721

NHAHCO3 30 buffer)) to afford the titled conmpound as

yellow solid (2 nmg, 4%9. "H NWR (300 MHz, CDC13) 8.57

(m 2H), 7.9 (s, 1H), 7.79 (t, J = 7.6 Hz, 1H), 7.23

(m 3H) 6.59 73 WD 2004/ 021989 PCT/ US2003/ 027721
BMR( Dtrr!)) sﬁzzsl 1}3,,8 14(d, J5= 39 Hz, |H), E6B(t1/ H7,8 Hz,

3 64
1%752(@4%%1}%@2%%%4 Sl OB GG 751 Bin 150 612
(g’i?@'pﬁ?g 725 3 Ezp 5 L1 (o 1ED, 38 m 41D, 336, = pggﬁznz_zl)
zsd(se}mya@m(nd)=7|1mam:{493;1@&]}1) 231 (s, 3%—1) 1.92 (quint, J = 6.7
r|d|n %’] %/rlm in-2-ol A m xture of o
P@bMﬁv@y i -(6-met hyl - pyridin-2-yl)-inidazo|
1, 2- a]pyr|d|n3yl] pyrimdin-2-ol (50 ng, 0.13 mmol;

see Exanple 67 for its preparation),
Exanaplpldl i n- 4-yl -et hyl am ne (36 ng, 0.28 mmmol)

[ﬁwé}rol)eﬂém-&);zﬂm %gpetg(weﬁlkr&gﬂ 6-miothy}- §mﬁﬁ\f2 'W)'-mgd§fb[1 2-
a?LIWi&iM; FLM&pRBRAM-yItctBymifle 084 nmol ) in di oxane

was degassed under N2. The reaction was heated
(160 ©) in _a mcrowave for ure
G et i [&:hmw(rgemlyz-z??-&wmeVbHYf%B@ ﬁllt))lm dago1.2-

ag ﬁ%ﬁ g}hg)gﬂﬁg@%&a@ (5 &%bo 1?%53%1??n§u@mg A-yl-
JNTAIIGER (35 ntpyd 28 m)hol), PHONG)(16 m 0i07) @moaoN@@tﬁm@aénga

| | lid |
%36?1 @OWW(H? ?‘E‘/‘,IO € |(.!-bL) a?gg[ﬂlwﬁohﬁxgpgl sph&lyoé) A= g6DC(13) ]
(E}m%gﬁ' al%n%h@he?ﬁ ZE%- zng( @084 m‘m@l) %Qdmizll:xge (1 @n12)2w6,§deg&stsl)3d under

(t, J =
;. 1Thdtract@i)wases®d (60 ‘:Ua)fpr 2h6 The seactiey) wzs @bergd Hupugh
MS (ESP+) 446 (Mrl)

0
<Eeélle( SThgHeRigus Y pHried . ﬁﬁeg&ﬁ%t}ﬁ%ﬂ MsCPNGeradieRl, 106‘3‘}}’5 d
ng bi ffgﬁ)fﬁ'sza@fow-th% titRH compound as red sohd (6 mg, 10%) '"H NMR
pyFi di A-8

hol
(BORtMER, GPCls) 8.44 (rsmer) S 1'5n(d J= ' Bl Hz, Pﬁ/) V& KAL) S Hz, 1H),

Bl GRS A R

3-R53NG), |1m245 i (eaﬂgrsnpcytmmm)e 333%qh= 1 B8, 2H),

amt mmg§mc)é)§2559_§ s 254 (e, 2 586 S Ris Be+ 445

m}cycl ohexyl phosphi no-2" - (N, N-
"hyl am no) bi phenyl (33 ng, 0.084 mmol) in di oxane
(1 m) was degassed under

Example 74
4- [6-Methyl-2—(6-methyl-pyridin-Z-yl)—S-morpholin-4-yl-imidazo [1,2-a}pyridin-3-
yl}-pyrimidin-2-ylamine

A mixture of 4—[8-bromo-6-methy1—2-(6-methyl—pyridin-Z-yl)-imidazo[1,2-
a]pyridin-3-yl]-pyrimidin-2-ylamine (50 mg, 0.13 mmol), morpholine (25 pL, 0.29
mmol), Pd(OAc); (15 mg, 0.07 mmol), NaOtBu (32 mg, 0.33 mmol), H,O (5 pL) and
2-dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyl (33 mg, 0.084 mmol) in
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N2. The reaction was heated (160 C) for 1 h. The

reaction was filtered through celite. The resi due was
w@ooosewes by HPLC (C18, H2O MeCN gradi ent (10 pdv/882003/027721

NHAHCO3 buffer)) to afford the titled conpound as

yellow solid (5 ng, 8%. 1H 74 WD 2004/ 021989
PCT/ US2003/ 027721 NMR (300 MHz, CDC13) 8.42 (s, 1H),

8.14 (d, J = 5.1 Hz, 11-1), 7.63 (t, J = 7.8 Hz, 1H),

déo%,s?e gg hﬂ.é wasgle%asggd n%lEg Naz. ng}ézlreQ Son]wa's ﬂea?ed;!z( 60 d@for 1h

ﬂle@eéf&bon%s ﬁl@réﬂétgfc?gh téhte. ThSresidueditds puﬁﬁ&Bbj{ HPL@ (:€18

HZQLMeQN gmq)ent ol 0311M(I§H4}§£g)3 bliffgg) té)(fgi‘om the jlﬂﬁd 80159p%1’1_r?qzas red

P T 00 R 15 Bt L (2 ey oy

TH), 2791 (}i; Jm%%ﬂz [H), 2674}, J)~78Hz 1¥1) 7 1§(d T 76 ), 6.84
& | d' g}ﬁz, Yi8, e EP1RN81255, 5! 2 8% ! her™s S8 A, 2.5 (s, 3H),

3g B rngnggp b2 avi¢-oy. et hyl - pyridin-2-yl)-im dazo]
él % ILI(?yrldln ?jrl)yl]a:){yr?mdanylamne(SOrrg 0.13
mml) 2-norpholin-4-yl- ethylamne (32 ng, 0.28

gr% “ @d(OAc)Z (15 mg, 0.07 nmmol), NaOQ:Bu (32 ny,
), H20 (5 L) and

Ssiézmin@wmnhmgh) -Gan @hyk N(®¢methyl-pyridin-2-yl)-imidazo[1,2-

I met hyl am no) bi_phenyl 0.084 mmol) in dioxane
ilpymidjn-#ed]-(Repudd '@oaﬁhﬁgygfg%ﬂﬁ The reaction was

heated (160 C) for 1 h. The reaction was filtered

thf He6WASth fdired- ntﬂEMau-
o R e Py Al

a}‘pf/ndni -3-hig-pyrindieid- ?eﬂm@m{éoa@ 0eld mHIoDd2-PBridig;3-Y loe)élylamme

éﬂom'v% 2%300 d}/lﬂégo,ﬁc a’l? mg 61 g7 oli 'TQaOt%l;\:@%(n% d0 43 mmol)

17‘1'26 ('5'{»]4) Ja%gl)a 2- chy%@hé@lph%ogpleﬁ)-& erL&I,N ]Jﬁ'ﬁlethﬁlaﬁﬁld)bhphdayck (33 mg,

QJG)M nﬁnqu_ i @oxajnel)(l ng./)ms(d%a%ﬂ; un@r&!p (e rgacuorgwis pgated

ﬁ%o C)%%rll tlé tl"hg Fﬁactlckl)év?sgé&;%ﬂﬂ%\?gh‘r’ﬁ%#% Tkéx'_r%mdtfe \?é‘./s 4}gliél?t’wd

By EP1IRtdns, I‘EO(P@G@ISEMIGT@XIO ﬂlMM‘IﬂoOs&wfﬁef)ptmdtfmehqrﬂnled
@gpgﬁéoq[;flred PSR (30 Ve, BBy (@, v - 2.1,
frh O AR P gt 2 e gt
), 7.56 (QUPhBISIHS 1HRS .26 (da 29 3 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 (¢, J = 7.5 Hz,
2H), 3.05 (t, J = 7.5 Hz, 2H), 2.59 (s, 3H), 2.32 (s, 3H); MS (ESP+) 437 (M+1).

Example 76
[3-(2-Amino-pyrimidin-4-yl)-6-methyl—2—(6-methyl—pyridin-z-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-
a]pyridin-3-yl]-pyrimidin-2-ylamine (50 mg, 0.13 mmol), 2-pyridin-2-yl-ethylamine
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mmol ), Pd(OAc)2 (15 ng, 0.07 nmol), NaG:Bu (32 ng,
0.33 mol ), HO (5 L) and 30

wQ2a4oymBohexyl phosphi no- 2' - (N, N- di net hyl am nok@i/phmag/h27721
(33 ng, 0.084 nmml) in 75 WD 2004/ 021989
PCT/ US2003/ 027721 di oxane (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

(%’F&ggégd o RORGER 1S mid20.0VRGNOIY MelDeHut (3¢ 1, B3 mmol),

buf f fford the ti d d
50l (5010208 2ndiey by DO OB N MR OB PPETYLSS me
1H, 8.15 (d, J = 5 5 Hz 79 4o, —
04 ’mryl_oé-;n Ei{o’xage d rgLSW&&&g%ﬁ#%d%ﬁi d"?t%\]reictgo.néwaéél’w{e'zd
( ‘?C)%og% h( ﬁl}%e L{%Cﬁog was Hered trough édité.sThe tdpidudwagpyrfied

by SIPIREY C 1 SyBTAERREN sodert b yMEHAEQs Piffh tb atfbrd e titled

cb b T L R BHE L S5y Y BRSO bz, CHOT! Bl (@yr o,
13hpy s EB; 80k (4,27 -PYHAI, 366 (atI T-18imnH), 471 (d, /= 6.1

t f

Hz, (1806 B, DT BY (S 2} 6 Tl T 7oy Fri: 32916 Ji ] 34T 0
i di n- 3yl i 50 my, 0. 13

Teb (S SR (L sy ARESPR) B Tde ) AT e (50 28 ol )

Pd(OAc)2 (15 ng, 0.07 mml), NaCtBu (32 ng, O.33

nmol ) 715 H20 (5 L) and

E&tﬂlﬂgﬁﬂl_ohexyl phosphi no-2' - (N, N- di met hyl am no) bi phenyl
E%gze-;&qwga@ﬁiﬂmimm)ylj-@-nvétﬁymswmwpymﬁnmemmmzo[1,2-

e reaction was heated (160 C) for 1 h.
Alpsridie8tylb(2-ppddin-4-yeethyl) tamidagh celite. The residue
was purified by HPLC (C 18, H20: MeCN gradient (10 nmM

e T T e
a]]p?ri%inl?; -yg%fgikﬁigin&—ﬂimﬁsrtngO Ing f41 33nmb))624yridint4-yl-ghylgmine
(s omir Pigon ST 7 Hhad ol T pf bgp
075 &1:) ald %jd’zcy@o?éx%lélff@sg%n’@azg@gldu(dg?leﬂzixlﬁnﬂ%?g?h%dgl G3mg
5.084 anhigl) in &H)canei{:l QL) Was dbgass@d Bnddr No2 Ajhe reacgon ng§ heated
B ok et (BT ol (el 25 s e
bg HERC (cl Waf@eg%%%qlﬁh 10 M NELFICO, buffer) to afford the itled

yl -ethyl)-am ne m Xt ure
@hmpound as red solid (6 mg, 11%). 'H NMR (300 MHz, CDCl;) 8.55 (m, 2H), 8.46

4- [ 8- br oro- 6- |- 2-(6- et hyl s gy T B2y ) = ioi

G atagh S %‘S’,ﬁ% 15;%75%%%{ G oL TR s aeh, 7.3
Oml3HyT1 (d, F=PY B i PHE-GWT @ I BarERe1H), 6.17 (5, 1H), 5.6 (5, 1H),
5.46 (s, 2H), 3.59 (q, J = 6.6 Hz, 2H), 3.06 (t, J = 7.2 Hz, 2H), 2.58 (5, 3H), 233 (5,
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
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76 WO 2004/ 021989 PCT/ US2003/027721 (33 ng, 0.29

mol ), Pd(OAc)2 (15 ng, 0.07 mmol), NaQ Bu (32 ng,
w0283/0mv8d ), H20 (5 L) and PCT/US2003/027721

2-di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyl

(33 mg, 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

purif Do b de6d 8 aciti2 B VERIY6gr 40l Bninnfdlp and 1.00 M
Hfliggg%u frgr to afford@t he t|t| ed o oun

Bredhireddcetc (aQLdG(Sr@ mBwY) waHadder toFpEOINfpn O g;letgyléyrldm-Z—
}ilg)‘z (%—fn%%ylelﬂ.‘fang[%)yru?uﬁg 4(3?% et%%iﬁone 9?’ f’lgIOI ‘]seE I@xah%le 1(b) for

%repﬁaﬁ&l)( &nd édt‘ﬁlytl@B&ﬂ“ {rsgladikd) acefic wBid( 9.9 mi) ht S{THD form a

Brefpipitays (gii,pq-p 34@7th(s Mﬁg_()tl()n 1\@&15&%%5 (74;70 mJ'il) ’w1t% estger( Filtered,
Lvash%g A,)-H ded Xﬁé(ﬂ)ﬁé@r ﬂm?élr N, @588 B ad-deBng@esoht | TRy k6l was

@dﬂed dion a8ﬂyslk] coRamyny Ai-amido-ydontsotiyic) acidi etbylaestps(@d @ mmol).

Zol[usn%rﬁa?r% slyecti -2ided. md nihie. pPTrG 1% it mQazdf ¢

%}l %%p}m&bﬁyfahgh@ (B o8 hmidly was Qﬂdbﬂ?dﬂbbﬁﬁfene&ﬁe%m m the reaction
2-pyridin-4-yl -ethyl am ne

mmhl)low@ﬂ(@w} o 0 £E ang, precipitaterives f OTHNQOt(Té\S‘r sfusty Wﬁs Hlitered, the

201&13 \’fg%gg?‘@%ﬁ“ﬁﬁ&itﬁ%e %nda aﬂxddr(qu 18T d 08,088 sdlid 1Sené1nﬁ§d as 2-
(éigleﬂﬂ’lNgyﬂdﬁ%ymm@mbmyﬂhkfmm@yﬂﬂmdlh94 yhﬂndhg@{é%dpyrldlne-

T Th t

Thrarhoesnes nod s o 3 SRR 10 WPE 1@ edkiag 3 B,
f 1

QIO 0t sttt .

got 5 d Hz@ m;; 7.3406d, JHH MRS EBODHVAZ3 (@DCED) 8 41 68 J(7rp-4 Hz 1H),

3% @i - 150881 S{,}Eggf{a% 1584 by i uﬁ 19? nglﬁa%9+)?4064

%)718(d J =7 , 6.67 (d, J =
6.17 (s, 1H), 5.6 (s, 1H) 5.46 (s, 2H) 359
(g, J = 6.6 Hz, 2H), 3.06 (t, J = 7.2 Hz, 2H), 2.58

(%§E 3@ 72;. 33 (s, 25 3H); MBS (ESP) 437 (M1).

2- (26VIvHi ek uliyil-gy Pindidit-3-yB-2-@6-met gl pyuridina2yyl)-pmidago [di2-a]
n-4-yl)-imdazo [1, 2- al]prldlne7carboxyllc acid
aiymidine:Ztcarboxylic 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-y1)-3-(2—methy1sulfanyl-pyrimidin—4-yl)—imidazo[1,2-a]pyridine-7-carboxy1ic acid
ethyl ester (2.86 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
bicarbonate (125 mL) and brine (125 mL), dried (Na;SO4) and concentrated in vacuo
to give 1.264 g of a solid identified as 3-(2-methanesulfonyl-pyrimidin-4-yl)-2-(6-
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WD 2004/ 021989 PCT/ US2003/ 027721 Hydrogen
brom de/ acetic acid (30 wt% 40.11 nmmol) and 1.00 M

wheoriczmwsaceti c acid (8.02 nmol) was added t o BCT/US2003/027721

solution of 1-(6-nethyl-pyridin-2-

yl)-2-(2-nmet hyl sul fanyl - pyri m di n-4-yl)-ethanone (6.17
mol ; see Exanple 1(b) for its preparation) and
catalytic BHT in glacial acetic acid (29.6 nL) at RT

%Qﬁhggg@ctﬂné?g%ﬁﬁn%ﬂid[?tzea]tpl?frfkiﬁfe%pf?bbk%h&oﬂcb athiyl es‘t_ex;/véH NMR

| 0 W et ner | ere sneg._w

@@, 309rVBi2) b i48f(Ly/ T HzngE 203t i éy@n@o?%?w ﬁe& (/=
i, d i L o _

SO I Pa o R L L VRS, 2189 téﬁ;tfié‘, JLask 1conyaim) nors ¢,/ = 7.6

i nicac ester ’(6.17 mol).
2] mcp g.9120, J1b) 7.0ak, ABYERI0q(d, S hes 4 Har 1H),6e48 (eakidd 8178 (d, J
100 C. Diisopropylethyl am s added
driopiizsED, A7046, Jg.:fi 41thhleHrﬂ’; Sg%gﬁ?ﬁjﬁ ? ?’é%@%ﬁ?omd to
cool to O C and precipitate was fornmed. The slurry was

filtered, the solid washed with acetonitrile and air
Uxhmpled80 gi ve 1.160 g of a solid identified as 2-

6-net hyl - pyridin-2-yl )-3- (2- nethyl subfanyl - pyei i dige . -

GBS aE PR YA T e
Eﬁ%&ﬁlié&éimmﬂws’ 300 MHz) : 1.44 (t, J =7.4, 3

, .54 (s, 3H), 2.64 (s, 3H), 4,.43_(q, J:7.%, .
2H), A 2elufidd, of &(bm@hag@sglfpﬁxl-pypﬁql 11a_—4§gl)(2d(,6-1118t yl-pyridin-2
5.4 L 7. =.7 4 , .
ﬁﬂ;l{n}f%l’za[]ft—%%]’ p}:]r?dineé?%aﬁ%?(ﬂi C’ld etg‘yljessf% égfk '5%{1112311 Ze;é’ E)ggm8ple 79
It itslbi)epelt\l)ﬁtidf)ﬁ a(ng)c(b.mlﬂoniugl ahzegaﬂie 819850 thio]) WE2:( FEkbmaane/water (84
406. 4 . e . .
sl %‘I("Hg‘ﬁé 401108 ﬁgﬂo fl_obé rq%ﬁ' dihe gpaghign %IY@W?%%@ ﬁg??eatrated
Py @) didedl - b divee-pfedif iwas Bilibrdd, washed
O e g e Dy B g ey o
swithi watet andgstt driel widiyed? 83 g ofadolBbidentifiod a8t bg@ino-pyrimidin-
%?{1%5@Wilg§'rﬂﬂg$%—gl)%iSaz%ﬁﬂf—%]ﬁy%dﬁleg'}-gzirﬁgxﬂ{c acid ethyl ester.
2R3 IES oy 1) | amyl (¢, py= 718 182, 13- 1), 14,36 {spBER2I441(2J = 7.2
al'pyri di ne-7-carboxylic acid 25 et r%yl st er (31 86
i 2H) s@81 Bk ahpl et 1% 15, 1-4% (pr Hhhr/axd &ﬂ)f T f-31Hg, 1H), 7.68 (m,
/.di ehl t f .

RE R G SRS B T 0 P B8 R S BSP)
e 3RQL-Er. 55 ' C for an additional 1 h. The reaction

was then cooled to RT, quenched with saturated sodi um
thiosul fate and then extracted with dichl oronet hane

(%%th[%kl The organi ¢ phase was washed with saturated

bi carbonate (125 nL) and brine (125 ni),
B-(2eA miapBOmidiandtyH et (e methyl-qoridin-dad)rimidago[d;2,alpyridine-7-

%‘La?‘g‘fwgfﬁgiﬂzlsaﬁlf Iogy: dg;:: ];nl S?n?jf- yl)-2-(6-

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 h, the reaction was concentrated in vacuo to
remove the organic phase, diluted with water (~3 mL) and acidified to pH 5 with 10%
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
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nmet hyl - pyridi n-2-yl)-im dazo[ 1, 2-a]

WQooa21989 7- car boxylic acid ethyl ester. 'H NMT/US2003/027721

(CDC13, 300 MHz) : 1.45 (t, J = 7.2 Hz, 3H), 2.53 (s,
3H), 3.40 (s, 3H), 4.46 (q, J = 7.2 Hz, 2H), 7.26 (d,
J=7.6H, 1H), 7.67 (dd, J = 7.4, 1.8 Hz, 1H), 7.78
(t, 3 =7.6 Hz, 1H), 7.91 (d, J = 7.6 Hz, 1H), 8.00,

Qé’oetolutnle'iwétef‘?radl%hi) witB 0418/0 TFA) tdibive 83 7 éida ellovﬁsc;hdﬁdéhtlﬁed
1H) d, J = Hz, 1H)'I\/S(ESP+ 438. 4
(a|s/|+ 1he MM esagp of 3- (2 amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-

e e O A b L )

pyri est er
350590(d$¢|=u53<m oFD), 6.76 (s, 2H), 7.27 (d, J = 7.3 Hz, 1H), 7.46 (dd, J = 7.3, 1.7

B AL B S S R Pt
S’ﬁ%‘%&ﬁ%ﬁ?@ﬁgﬁﬁ.hm e 0120 Mol 10 21

di oxane/water (84 nlL) was warned to 100 C for 5 days.
The reaction solution was then concentrated in vacuo,

ilutadgx\nth water (-100 nmL) to give a precipitate
filtered, washed 15 with water and air dried
[8\08 :ﬂJ(Zl-Qni’inG%@rﬂnﬂin-&-}&pt-l(d—mdhﬂt—p)fmﬁd 2agl)-imidazo[1,2-

2-am no rim
@medmeﬂew%mgl] ﬂkﬁ}h?'&ﬁshlf@%mﬁd-el m dazo[ 1, 2- a] pyri di ne
-7-carboxylic acid ethyl ester. 1H NWR (CDClS 300
MHz) @ 1.44 (t, J = 7.2 Hz, 3 H), 2.56 (s, 3H), 4.44
(aq, J HA"I‘U2 80"105 Zhﬂlmog 81d1fsgproéﬁ/leth?la4mh€ @45 7mlol) and
(m 1H), 2H), 8.17
(mlethanesulg)mmp@e (013,4)7 m@o]@mqrmad@cbto agluy c(f(ﬁ (Zjammp-pyrlmldm -4-

H%)(-%-J(E)rrg ;c]l{\@ 6&5&% 2 m%ﬂﬁ’%ﬂuﬁz Ei yil't)i{nﬁ-’“:?’s@a'm$ d1§]acﬁi (q %89 mmol;

rim-di pyri
neéld@niple 81 abpytsi plieparatlon)Ciar N(,‘N-yihmethﬁlcfmmqaﬁﬁdtl(ﬂ |9| mi) at RT.

" de:;? |XI de mnowd(rOaf-{O% (n?mol)7 dr}gggl%pmﬁylggl%?ed 44%l mmol) and
d?retﬂ e@&lfdﬁé idd @ Dr7Amtlol) @elfe@daf&i i mmdc%lm vas Wlisked SIRT for

azo al pyridi ne-7- car boxylic acid ethyl ester
(ah aﬂammabz 75 Be@hExeactidr wag comneniratsd i wisae and pnl)lﬁﬁBCtha reverse

e PEHCTRS Rl AR ton Sl 5% o) Bhsls b ora vetlow

QoganidentFRass, thél trlTeA Wit Bf 2-amihopyxindidth-4-y1)-2-(6-methyl-
acidified to pH5 with 10% S\gw[l—%l( Then%y)éactl on was, Y

osidin2 vh-igidazobl, gialpyridingr Learppri-wethanesuliasamides er dd,  (d6-
d.¢ |

BSREE ILIL T TR 5 P , TAP 05Ph i,

7.56 (dd, J = 7.4, 1.8 Hz, 1H), 7.82 (bs 2H), 7.86 (d, J = 7.8 Hz, 1H), 7.95 (t, J = 7.8

Hz, 1H), 8.25 (d, J = 6.0 Hz, 1H), 8.49 (m, 1H), 9.62 (d, / = 7.4 Hz, 1H); MS (ESP+)

424.11 (M+1); MS (ESP-) 422.14 (M-1).

Example 83
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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(acetonitrile/water gradient with 0.1% TFA) to give 33

worgooaf2esyel | ow solid identified as the tri- TRA/ES1003/027721

of

3-(2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-
i m dazo[ 1, 2-a] pyri di ne-7-carboxylic acid. 1H (d6-DMSQO,
300 MHz) : 2.42 (s, 3H), 6.59 (d, J = 5.3 Hz, 1H),

g 26 fl-ﬁ&TU? H)¢ I—fzo 30427 n{rﬂ@l;;] ﬂnZoﬁoﬂ)ﬂqeth}]lbhan 46, Oegdér{uho? and
@ydoﬂoﬁylhimnelﬂé])%Ogmo@l)( mere1a,ebded go g@h{rgy of 3?()2 qr,mgo-ﬂqyrlm1d1n-4-

él}')é%éqg-xéleéﬁf-Wndlm-z-yl)qm%ZO[]I @—a]plj\@dlgg—% a)bo%&lzc 5019%%)1‘7 mmol;
ke @%al’ﬁﬂ'en@l @arr ﬁtBWi‘b;Shréucmb)anI\I(f\ﬁdﬂmmmformynmdh (2.2-nil) at RT.

imdazo [1,2

iy 5135 Ihethe resshine WS]QOﬁﬁqrﬁr&FﬁéslaW@fPaﬁiﬂa guiified jvigorewgrse phase
TP AT 4 165 3 i3ty i
@denﬁﬁé&-aal’thm oH{RA ma.ldlof- A{2-amino- pyr1m1d1n—4 -y1)-2-(6-methyl-pyridin-2-
2- (6-npt
b alff}j@af@ 1|n£ E%' Px%:{# B W%I gcu!l §%§azoh}]%ﬁnéda @g-ﬂéﬁ[g?) 300
f@tsit grﬁ)72H51 d\be(rﬁl @Iqj izyéd nﬁ; BEie (. ﬁ{)ﬂé)sza(td RE 6.1 Hz,
diH)sb@@ G:pyﬂé) Wy43a€ﬂ pf(,F MIMBH}% 4 (dghnd = 7.5, 1.6 Hz, 1H), 7.83 (d, J
47
Fea e aEOE0 PP g AT 82 G S 45 PR 8 200, . 882
The/ £ aaciy, amas2 ¢ONCL 4 He,eld) MS/@SPo) 38615 iMil).i ed
via reverse phase HPLC (acetonitrile/water gradient

with 0.1% TFA) to give 65 ng of a yellow solid
identified as the tri-TFA salt of

:la%#lgsi‘m no- pyrimdin-4-yl)-2-(6-nmethyl 20
l')-imdazo[
B-@-Ajninyo- pyirmndﬁr-@al)bb(@fhietlmémyandwmylbmmam[
6.
J

fﬁf : ox—y_ﬁg 3c1|g(§|?-tyloy%§p-é-£§§th§§|)-_aml’ge 8; (Sg ( é d,

1.8 Hz, 1H), 7.82 (bs, 2H), 7.86 (d, J = 7.8 Hz, 1H),
7.05 (t, J =7.8 Mz, 1H), 8.25 (d, J = 6.0 Hz, 1H),
8. 49 (HATUH)(0.29262mfd]), J diisoprepytethyldmine MB.72BSP#nol) and 2-

424.11 (M), SP-) 422.1 M1)., 25 le 83 . ..
Shicobomst R 59 (h UPDmOPY 0 AUt iR Aoy Gl By midin-4-
f@%@ n{e%hy? ?hdﬁ’b@- ghﬂﬁ’da%o CAL RNk /- @é%b@k lic acid (]O 144 mmol,
cl opr opyl m de 8 WO 200 f02 89 PCT/ USZ 03/ 027
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 purified via reverse phase
HPLC (acetonitrile/water gradient with 0.1% TFA) to give 81 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-thiophen-2-yl-ethyl)-amide. 'H (d6-
DMSO, 300 MHz) : 2.50 (s, 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, J = 7.9 Hz, 1H), 7.96 (t, J = 7.9 Hz, 1H), 8.23 (d, J = 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).
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HATU (0. 304 mmol ), diisopropyl ethylamne (1.085 nmol)
and cycl opropyl am ne (0.260 nmol) were added to a

W@ ao091984 3- (2- ami no- pyri m di n- 4- PCT/US2003/027721
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yl)-2-(6-nmethyl-pyridin-2-yl)-imdazo[1, 2-a] pyridine-7
-carboxylic acid (0.217 mmol; see Exanple 81 for its
preparation) in N, N-dinethylformam de (2.2 nlL) at RT.
5 After 3.25 h, the reaction was concentrated in vacuo

andnmpe 8$i ed via reverse phase HPLC
acetonitrile/water gradient with, 0,1 ve 81
%(Zwma‘lgrayrlmmglo‘F-WI:)gZ f‘tggwfl}yflquﬁgg%ﬁ @az"r[riﬁg %’Pf{‘g‘““‘
din-4-yl)-2-(6-methyl -pyridin-2-

%f&}x&ﬁ%gg‘gﬁhgxﬁ%n di ne- 7- car boxyl i c acid
cycl opropyl am de. 1H (d6 DI\/SO 300 I\/Hz) : O 64 (m
2|—|),O75(m 2H), 2.50 (s, 6@

J HABU1(0+202 moi)rodusvprggyle glar@m (0.72Q, 3nmpgl) aydﬂhylamme

J(O 175’511%%{}:)2%%_5&4;‘3'814 (ilurr§7 o? %ézigrﬂg%kpfl}_&?hldgl %gﬁ 2(—@5 methyl-

-1pyﬁd21-2=|§l1) 1ildrﬂazoﬁl 29 {yiidinkFH)- car.Boﬁ]ic actll, (0J144 mMmo]; Hze Example 81
gg%%ﬁ)égma(t%@) in NN—glmethylt%)rmamlde &%S )5 38[§T5 (M 20 h, the
%cé&z Wg R ﬁdeH%er'e&‘ % Yaeud- rfﬂrméh R i 1 di&s@- Pake | HPLC

aJ pyridine-7- carboxylic acid
((ﬁedldsmtana‘eeZ gyddieat mrih)0. ErviTde)) mgwe(i? 19 of aryellgw solid identified

di t hyl 720

(a1 PR enBants | netl o A ReaPT g Rer 1 fias(-pathy-pyridin2-)-

Slhﬁ'('larZM 101 aﬁiyharnf'ém aa%b@wucnwd reﬂfgrlamlde 'H (d6-DMSO 300 MHz) :
dazo%% al pyridine-7

YLA8 Gokor 1 5 L T S 3 6 (o LB 6 B4 kol 5 A BT 745 (@
h -
F?irg 7%?? ﬁ%ﬁ)(dpﬂjeblreddftgg% @ con é%?ra’t eI%:ﬂrE]{)) P61,/ -

VARG, aHY g0 (d Ued6\2|}az,rlﬁ),e8 3k (mphH$e 8.88RLJ = 5.6 Hz, 1H), 9.65 (d,
(acetonltrlle/ r.aradient with 0.1% TFA) to give 81
nﬂb' £4 Hz iy §p a%74t?ré2Mt+fl?ed as the tri-TFA salt
of 3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-
yI )-imdazo[ 1,2-a]pyridine-7- carboxyl ic acid

Bxample8iben- 2-yl -et hyl )-am de. 'H (d6 25 DVSO, 300

M#ﬁ é'q’mo-é)ygéml(d 4:}Vl)_§ (é nle(tfl&l-pyﬂ%m %y]glém (ﬁ{'};M an?'nodéneJ-
(éﬂrb& wa%nd'rﬂleﬁi?bx -Jamldz 8 HZ 1H) 7 55 (d J —_7749
: 1F1)1ATBT 23(0(232 g qilzsoinmy etlglaggme(n{l q% mymgl)  and

[ n oo 6P s BB w72 i

3p}(rﬁnlﬂ\m-41@})pgl-(6 medlym-péﬂghln)z-?_l)-(nﬁtdmm;ﬁ -a Jpyridide7-@sydxytic acid

rrEodlalif%’fom£nol see E)?e%/rrmlg 8q for its preparation) in N,N-dimethylformamide (1.4

mL) at RT. After 20 h, the reaction was concentrated in vacuo and purified via
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-yl)-2-(6-methyl-
pyridin-2-yl)-imidazo[1,2-a]pyridine-7-carboxylic acid methoxy-amide. 'H (d6-
DMSO, 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, J = 7.5 Hz, 1H), 7.92 (1, J = 7.8 Hz, 1H), 8.16 (m, 1H), 8.22 (d,
J=59Hz, 1H), 9.59 (d, J = 7.8 Hz, 1H), 12.15 (bs, 1H); MS (ESP+) 376.17 (M+1).
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di i sopropyl ethylamne (0.720 mmol ) and ethylamne 5
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3-(2-ami no-pyrimdin-4-yl)-2-(6-nmnethyl -
pyridin-2-yl)-imdazo[1, 2-a] pyri di ne-7-carboxylic acid
(0.144 mmol ; see Exanple 81 for its preparation) in
N, N-di net hyl formam de (1.4 nL) at RT. After 20 h, the
reacti on was concentrated in vacuo and purified via
reverse phase HPLC (acetonitrile/water gradient with
0.1% TFA) to give 59 ng of a yellow solid identified

0 aslég?e tri-TFA salt of

#—l‘%—no- pyri midi n-4-yl)-2-(6-nethyl - pyridin-2-yl)-.

Bﬁ'izdﬁim[olpﬁ-imidmm-yﬂ)ﬂe(@meﬂ]ybpxS"ﬂimZ'all)i-imlé{lw;llérﬂ]Hﬁlfldme'7'

1H (d6- DVBO, . 30Q Mﬂzl%‘ﬁ: 1,18 (t, J = 7.2 Hz, 3H),

sadpxylic agjly2-aming-efiixD-amyde ¢ 54" (4 3 = 6.2 Hz, 1H),

7.45 (d, J = 7.8 Hz, 1H), 7.57 (dd, J = 7.4, 1.9 Hz,

11y B .20 T, Ko (T e (1
) . , = 0. , , t

Artbﬁ:tl@ﬂwlmr, amiq) acid /g6 by estgll)s(%”é W@%B‘Hﬁ?f@fﬁﬁ?d e Sty of 3-

SP+) 374 2 L E86 i alpyridine-7-
gg(aﬁur}ﬂﬁ %r?léﬁ'%'%'ﬁ@'@éyﬁ?g?'-pgfl?%f U R TR e e

whdbazalid ko 40.1p¢r indhaip-ste EzarhplzyB1 cfoacitsl preparation)” in N,N-

t hoxy- am de 20 HATU (Q,.20 | : .
R TSOpOBTREn | &b RTo0BTRCHS B At eaipR Sy cgRespirated
g&gy&m Qhd Gen GRsdilad HPH)divRE@rREIBAYTEA @ BLYE RTOfAfter 2 h,
- -am no- )

nl¢ irmadtion- wasy Icpagentitade ithyacysy randi purified| yiaj fevgesgophase - HPLC

i.di ne- 7- carboxyl i i ¥ : .
SLRYGH D5 SRR b PR R AR b s SRy i
Hs) thé 'ﬁT—TFgf t @4lt f29>f3,3-(magrélewihﬁminvml)deqﬁﬁ'lgaﬁwhpﬁwin-z-yl)-
N vacuo an uritrea via I ever se ase,
(imi@tzoW,Z-a]pvégmﬁt7e¢ar@@>a’éii°@ﬁid @ PG ey e ﬁéﬁ‘%@l\’é@’ 400

| - gF oA Foters ;

Gl B4gIEaT 0914 0 9908} A SRt STAuabl 674 0
pyr § 8Ty, 2HY,|7)37 (i, daz 3[81HZ- B])p§ 5o dide- 7 Tchrfolly 11), d82dd, J =

net hoxy-am de. ' d6- ), ' e 2H)
LA P, 050 P PR T 922G {3 8 o, 55
7rd57 Lbs7 oy, PR Jde, F=3.77HE, 18, 9.58)dd, 7-92.4 0,7 Hz,4H); MS
7(d§{|zbls71H) g, 16ﬁ(m7ctll—|), 8. 22 Fﬁf 3%1)(3 = 5.9 H,
1BESPH38D2 T M+Y).= 7.8 Hz, 1H), 12.15 (bs, 1H); M

(ESP+) 376.17 (M+l). 82 WD 2004/ 021989

PCT/ US2003/ 027721 Exanpl e 87

SE£AnpYEI880- pyri m di n-4-yl)-2-(6-methyl -pyridin-2-yl)-i

m dazo , 2-a]_ pyridine-7- .. .. .y
3-(2-Amino-pyrimldm-4-yl)—2—(6-methyl—pyrldm-Z-yl)-lmldazo[1,2-a]pyr1dme—7-

carboxylic acid (piperidin-3-ylmethyl)-amide

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-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 18 h, the reaction was concentrated in vacuo and was then
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 (acetonitrile/water
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5 carboxylic acid (2-am no-ethyl)-am de HATU (0. 202
mmol ), diisopropyl ethylamne (0.720 mmol ) and N-(2-

wa@npionozRy| ) carbam c acid tent-butyl ester (0.RFBURIVOSH27721

were added to a slurry of 3-

(2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-im
dazo[ 1, 2-a]pyridine-7 carboxylic acid (0.144 mmol ;

see Exanple 81 for its preparation) in NN 10
giadRinhwith O 19 A td ivé 3@1rbg af a ?ﬁIlowAﬁctll&lrldexﬂlﬂwd ass e tri-TFA salt

of st GG Eh o OrabHaley o D gt yridine -
elibSkvif fbid (HBGiARIGH e 10%189“@?(&6[]33@@) i400vaEmp - and (q, J

pur evers phase HPLC ~(acetonitrile/ water

& mnm; ZH),t h86(d % FAA)9 He, 3ily&.467(sngHpf2- & (wii owl.3 Hz, 2H),

%(8 #ﬁngﬂgﬁ?rﬁa }ilhy %1527??7':@&41%%7056 (6 G T8 Eipp D, 748

, Ut daz g[gley2- 1@1);37/!79 qd, rye=7/ s:Hrzbnx)ymss (ﬁ(‘]l=d7 8 Iz, lH) 8.17 (bs,
2-am no- et hy If% am de.

(ED), 824 (4,37 058 Hz tH) 35299(HHZIH)2§§)0 (bs 16‘12 ?8@ (t y2 650 5Z 1H),

S Bt R R

2
= 7.6 Hz, 7.85 (bs, 2H), 789(d J=7.7Hz,
1H) 8.22 (d, J:58Hz 1H), 8.32 (dd, J = 1.7, 0.8
Hz,lH) 8.97 (t, J = 5.7 Hz, 1H), 9.58 (dd, J = 7.4

egdH; MB 20 (ESP+) 389.21 (M+1). Exanple 88
opyrlmd|n4yl)2(6rrethlpyr|d|n2 l).-
Bl-(daAmlild:pirlaﬂldlpyt-yk]ﬂn@- metlwé-rpbmﬂyl-zglhmldazo[l 2-a] pyrldme-7-

SRESE BB o, (0 307 )

am nonet hyl ) - 1- N- Boc- pi perdi ne (0.173 mmol ) were added

to a HATUY (@20B-rhiBoBjridiisepropylethylamine (0.720 mmol) and wunsym-
rimdin-4-y t hyl

-2-(6- id 2-yl).-imd 1,.2- ..
%WVWQWW&A#%%%W&S VLS 3336@0 Oiaza!uﬁmf 3-Geann azo&wafnédm-“-
1
S S R Rl LIRSl G
iste \Eaampleaﬁdzl fmaststljrepara;tﬁbrﬂl mleN'ddnﬂhyliormamlde (1.4 mL) at RT.

di chl o ane/ TFA (1 nL

et B Theo endignoer FaalTnd JAXaG LAt Prisd UG tvepse phase
Ece&l}ﬁt%%/\bﬁ %ﬁa@ﬁa@{ Qftht 0.19:eTPA) & giv831MEL of a yellow solid

2oo4/ 21989 PCT/ US2003/ 027721 gradienf with

tldengiﬁ@é B2thagricFE A spls| ofodv(Zemine-prénidin-fwd)- %60 ﬂ?éhyl-pyzldm 2-
TRA

érl ]énlg?ﬁoi?h ayhl)'y?i;(riim& 7nc§lrb0)i§5hc ac(lc(iS fhﬁnelthyﬁ%dr%zlde H %6-DMSO
modam&;t 25&](@3&}1);12 rre{? 6Hi)af518@>(ylj]e e, 1H), 7.42 (d J =178 Hz,

(11%'99921'3%31 SV TS s 08 PR m2 WMok (s = 78
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,
1H): MS (ESP+) 389,16 (Mi+1),

Example 90
3-{[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-

a]pyridine-7-carbonyl]-amino}-propionic acid methyl ester
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= 12.2 Hz, 2H), 1.86 (d, J = 13.9 Hz, 3H), 2.46 (s,
3H), 2.87 (q, J = 11.3 Hz, 2H), 5328(m 4H), 6.73

W@ 000402198%. 8 Hz, 1H), 7.27 (bs, 1H), 7.36 (d, BCEUS$2083/027721
Hz, 1H), 7.48 (dd, J =7.4, 1.8 Hz, 1H), 7.79 (d, J =
7.8 Hz, 1H), 7.88 (t, J = 7.8 Hz, 1H), 8.17 (bs, 1H),
8.21 (d, J = 5.8 Hz, 1H) 8.29 (m 1H), 8.50 (bs, 1H),
8.92 (t, J =6.0 Hz 9.55 (d, J = 7.4 Hz, 1H);

VB (Eﬁﬂ'buﬁl@gzohﬁnmd’t )d11s3> REAYEniBO (1.008 mmol) and 3-amino-
3-(2- Am no- pyrlmdln)1 ?m?y g@ﬂrrehl(pyrldan

I
piadonic pmdzn%t]lylrﬁﬁer (ljydech;lon@% %b}gymppl)awp@ added to 3/ slzlrry of 3-

g.% IZQ%EO:TE}E)S edtl% ygzﬁ_ﬁém?g{wgglcidﬁg%y daazolg 2- a]pXr1d1ne-7-

daﬂasekmd ha:xedjr e@;me (namuaema)mmer&l afibd eids tmeparaiqmoryn N,N-

Girpctoy Eesmtig 1 yRIGRR .y AReF il 2B 108 i eapsatried i

E{i@éoggﬁg Phﬁ IQ(IP ﬁgNk%rééﬂ?W%?sn@%tﬁ?‘ﬁMﬁ ]%rﬁcﬁéntl Whh 0.1%

.4 nl
AfFAgIto pivet 1 mpef p gelbav sxvhd/vdsntdiﬁdcaértm t5t-EHAi splt W& 3 1{E3-4¢ramino-
R G e Y R A
%ﬁhﬁ&& -BdplddeNidid h@ﬂlyasstéxhﬁ{t(acs-ﬁwf@osma Mefz) : 2.50 (s 3H), 2.66 (t,
3-(2-am no- pyri mdin-4 I%za thyl - pyridin-2 B
Vi ¥ 6:9Haa2d), B 26 eddpy él%/ﬁe67 25D 168 {S.atDel 6-80 (d, J = 5.9 Hz,
4 2.
£35S P gt 00 PSPy 08 ) 2 P91 )
7. 92t (M= 77 Hz718), 822 (dLHF,5 THA91M)) 8.29 (dd, 7/ 5 1t 0.81H, 1H), 8.96

fig - bottiarigh: 9620 o7 9z i WS Tesb) oty o}y -

9.62 (d, J = 7.4 Hz, 1H), 10.10 (s, 25 1H): MS (ESP+)
389.16 (M+l). Exanple 90 3-{
[ 3-(2- Ami no- pyrlmd|n 4-yl)-2-(6-methyl -pyridin-2-yl)-

@Mmg_El - a] pyri di ne- 7- car bonyl ] - ani no} - pr opi oni ¢

%A FEhlg lﬁxﬁtsre'{ S R 2 A e 7

maﬂﬂl a aph@nmcz-gnndhymdmyiﬂeest er hydrochloride
(01 nmmol) were added to a slurry of 3-

2- arri - imdin-4-yl)-2- t h
<(3Iazo[ y]rw.rq Idﬂﬂ’é‘og )é‘éﬁﬂ&?ﬁgﬁ ‘@X%BEF @7?9,4 ‘%ﬁ%’l) T
g@ﬂ]cﬁﬁﬁm& S18dthf18hidet GD pf3efh%[o'¥f inRFY aﬂdbstoNa Qlurry of 3-(2-amino-
i et hyl formamde (1.4 nl) RT. After 15 h, the

a1m1dmn4-\y@52 Comeibpl- p}gud;m-Zryi) -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-yl)-2-(6-methyl-
pyridin-2-yl)-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
(q, J= 5.7 Hz, 2H), 3.52 (m, 2H), 3.65 (m, 1H), 3.71 (m, 1H), 3.78 (m, 2H), 6.81 (d,
J=6.0Hz, 1H), 7.42(d,J= 7.7 Hz, 1H), 7.55 (dd, /= 7.4, 1.7Hz, 1H), 7.83 (d,J =
7.7 Hz, 1H), 7.94 (t, J = 7.7 Hz, 1H), 8.22 (d, J = 6.0 Hz, 1H), 8.32 (m, 1H), 8.96 (1, J
= 5.8 Hz, 1H), 9.62 (d, J = 7.4 Hz, 1H); MS (BSP+) 446.55 (M-+1).
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vacuo and purified via reverse phase HPLC
(acetonitrile/water gradient with 0.1% TFA) to give

w@200a821989 a yel low solid identified as the triPdFBS®ab027721
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of 3-{[3-(2-am no-

pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-imdazo[

1, 2-a] pyridi ne-7-carbonyl] am no}-propionic acid

net hyl ester. 1H (d6-DVSO 400 MHz) : 2.50 (s, 3H),

266(t 10 J = 6.9 Hz, 2H), 3.56 (dd, J = 12.3, 6.7
I—{)e363(s 3H), 6.80 (d, J = 5.9 Hz, 1H) 742

MP__QZ7HZ 7.52 (dd, J = 7.4, 1.8 Hz,

el 0 gl e

lddyboFIRGicid {2-hydrexp-ethyzamidd), 9.62 (d, J = 7.4 Hz,
1H); NB (ESP+) 432.06 (M¢l). 15 Exanple 91

?r;i- égzﬁq}‘-ﬁ&f’%d%%o 2 ﬁ_gyopzopgha‘(ﬂ%gg@h%goggg (rjnr%{)f)] afid ¥ })anolamme
((oh:74] BinforaRvets MHARE &y o) slé&'i'ir & ﬁl/e@' wfgg]rg) %f}?-mfdﬁmll)yl) -2-(6-methyl-

I sopropyl et hyl am ne (

[my;nd}rdizf;&)anmgam[h@taimrraimqﬂ:cqrbowz& apitb(0, 1 4demeohidge Expmgple 81

Fc’ llltgﬁ]rpé%?ralpon § yalg"éﬂ%etpﬁl(%?rmamlde (1 4 inIyA '51t II{}“n déxgtg 17%5 h, the
akRdtiond iviRg- Zroﬁ@efnh@teyll |m: aeud Gfd 11414hﬂml0|\71a S&eeIEe(apmllse HPLC
81 for its preparatia i n N, Ndi net hyl f or ma

p@?et%ItWWWTt%?dlﬂ@ i ¢ e TeRkieigsve e obAdeteY o atlghientified
& VAEUOREAPULY 1 &0 YiRamlfeY rﬁﬁidﬂh@%'fl) i"E’év—ﬁethyll pyr1d1n— -yl)-

(acetonltr e/ wat er gradi ent th 0.1% TFA) to
nigniddzofl , 2 adpiirclimes Bicaokydiensdid | @ehyalsoxtyhethylantiden éhl(d6—DMSO

e ST oL T 32 b 0B BB B0y 2 e 78

([le4=] @ocmamfg whngtémél 7.8 IR HE 7. iﬂ‘(dﬁdﬁ—Dl'Y/SOl 8400 1Hbi27) 63, (bs,

(s J = 11 1H)
(%H)J’%B@J 8H_2H)1H)37%?z(dm— |8|)Hz 3}1@@2(1“@ ,1,5.)59@,&;1}1) 8.32

(307 Y B SE U 52038 1 30 g8 v

7(%3’4{)69048=€M+1)7 Hz, 1H), 7.94 (t, J = 7.7 Hz, 1H),
8.22 (d, J .0 Hz, 1H), 8.32 (m 1H), 8.96 (t, J 30
= 5.8 Hz, 1H) 9.62 (d, J= 7.4 Hz, 1H); MB (ESP+)
446.55 (M+1). 85 WD 2004/ 021989 PCT/ US2003/ 027721

EE;@JIH ke &¥
no- pyrimdin-4-yl)-2-(6-nethyl -pyridin-2-

ﬁ%mni[nl) mlra]llqmvﬂrﬂ)-g@-metbﬂrmx@mﬂcyaamﬁdazo[1 22 }/pyrldmeﬂ-
5 0,202
dﬁ"% lgc)p()%}i‘g %é?'ﬁf‘ﬁ% "telﬁo"?g@]—)nﬁ% andmej?hzamol am ne

(0.173 nmol ) were added to a slurry of
3- ( 2- aHATES p§r208 dhmol; ydike@roplett®idmihe (0.720 mmol) and N N-

dimethylethylenediamine (0.173 mmol) were added to a slurry of 3-(2-amino-
pyrimidin-4-yl)-2-(6-methy!-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 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-y1)-2-(6-methyl-
pyridin-2-yl)-imidazo[1,2-a]pyridine-7-carboxylic ~ acid (2-dimethylamino-ethyl)-

amide. 'H (d6-DMSO, 400 MHz, rotomers) : 2.49 (s, 3H),2.88 (s, 3H), 2.89 (s, 3H),
86



pyridin-2-yl)-imdazo[ 1,2-a]pyridine-7-carboxylic
acid (0.144 mmol ; see Exanple 81 for its preparation)

WO pooodogd met hyl formam de (1.4 nl) at RT. AftePCLUSRB3/027721
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h, the reaction was concentrated in vacuo and
purified via reverse phase HPLC 10 (acetonitril e/ water
gradient wwth 0.1% TFA) to give 39 ng of a yell ow
solid identified as the tri-TFA salt of

33 éz(tamms)sgyi i18) 03 B3 4; yl—) 5.8 HA 1 Hp g1 (ch),yJ‘ = $1HZ; ), 6.80 (d, J
i m dazo[ 1 r| di ne- 7- car box

|

(3 B 75 e i 0 ARSIl = bl itz 1D.5.50(d, J =

(§ 75 }%‘2")1}1%,37 9%9(&(ﬁL 7, s’gz fi108 28,8 JEs o?ﬁi G %%4((1(&1 1#0),9.08 (;,J
—85 Hez, HIE)), 9.46.(68 1(H)d9 63 (& J=13.3 Hz, 8H)tzMSlCB)SP+)74BBZ6 (M+1)

(bs, 15 2H), 7.83 (d, J = 7.8 Hz, 1H), 7.93 (d, J =
7.8 Hz, 1H),8.21 (d, J = 5.9 Hz, 1H), 832 (dd J =

1E%a7mr&lﬂe§9—4HiH) 1H)I\/S 8(§§p(+§ ’ 390=4g v |219(3d20J
33{(2~Amrnnnq93pymndmdﬁ-yi)-4 (ptmethyk wmémh&wl)gyudmﬁl,z-alp))rmmeﬂ-
Csipnel s R L ARS8 502 ol ).

di i sopropyl et hyl am ne (0.720 nmmmol) and N, N
di net hMIAHtU‘I)(O eoednmni)n du{dbrdeIB:thyinhbneV\(dr(ﬁ)Samdeﬂi) tmd &-amino-1-

slurry of 3-

pYYididrH- eaha;noyle gfyg@ch@pﬁw(og 3 e Jvrejadded gy pourry of 3-(2-
al%m%lpgétirn'uq N8y 1)-£06- Hgﬂgér'lg rlﬁﬁ'ﬂylg-%n(d%zéﬁ‘]z Ap9Hdins-ge

or Its | on
sztﬂbokyinet ikt ¢0.irddri mmoq 1.sde Eﬁ_a)npéct T fonfite rprqmr@om) in N,N-

e B E D £ RS SENEL et AR R Rl B

V\ﬂv&datoodnlio/ urtiRd vie relorse EB&SG!HMC E(ace)f@hir@mwrlgiadlent with 0.1%
|dent|f|ed as the tri-TFA salt of

3TF2) sericis- B menelar wellowy|splid ideptifipd gy the tri-TFA salt of 3-(2-amino-

YA R G DT TR e i

I\/Hz oxar-mpgnarrs;;-yl ethy)Qurfide. 'BHAGDMESO(| 400 3Hz) -2.80(s 3H), 4.91 (d,

Tk 53, Hh a6 g 8 Beleg g e R gt giv @y = 7
5 187 HZ 131)H)7 6sgd§0J (=Cb 0, J4 9 Hz 11@) |'7|287 (11H)1H)77% (g, 1}% §24 (d, J =
6 1 Hz =1H)78 89 K, 1111) +3)42 Om 981) $ 87ﬂdd;J7= 4. 9Hi 71%2 HFD), B2¢4n, 1H),

&?40% JSs i aph bl % é%“lfzd 1) MR SpH 26513 Ty’

(ESP+) 417. 26 (M+1) 5 Exarrpl e 94

Example 95
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-

carboxylic acid hydroxyamide

HATU (0.202 mmol), diisopropylethylamine (1.008 mmol) and
hydroxylamine 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 Example 81 for its preparation) in N,N-dimethylformamide (1.4

mL) at RT. After 22 h, the reaction was concentrated i1 vacuo and purified via
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3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
m dazo [1, 2-a] pyridine-7- carboxylic acid

W@ 200021989 pyri di n- 3-yl -et hyl ) -am de HATU (0. 20PCTos10p3/027721

10
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30

di i sopropyl ethylamne (1.008 mol) and 2-am no-1- 10

pyri di n-3-yl - et hanone hydrochl oride (0.173 mmol) were
added to a slurry of 3-(2-

am no-pyri mdin-4-yl)-2-(6-nethyl - Krldln -yl)-imdaz
@eversk, phasy IEEEC Qacmaorﬂtnldwabo gradieot wo @ l(’/@ TFA) torgive 27 gegof a

aeliengid enindss R TR el PR e i di Ay gy g methy-
rpzlﬁaﬁll 2)913%%1&8 Cﬁﬁ{ﬁ'yﬁﬁﬁx@ F-Earbd§Gib gclan@dmﬁyaﬁm@d 1H|(&6-DMSO

ver se” phase acetonitrile/water gradie
010!0%11515) TRG9 (st BHYi6vel @ - @tHZalI;I)aWIAédeséI:l 7d8HZ 1H) D46 (dd,

t T |

@rl Esﬁ&’a?@)?%g%' ?% alip%?ﬁ(tzﬁyf‘f)%ﬁ%l 1), 817 (m, 110,
k.2 @ pyré.dmeir, @e@wylﬁ T4 8 tH), 11.64 (bs, 1H); MS (ESP+)362 05
(2- ox02pyr|d|n3yl et hyl)-am de. 1H (d6-DWVSO, 400

NMEY1): 2.50 (s, 3H), 4.91 (d, J = 5.3 Hz, 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, 49Hz,
@amﬂesa(m 1H), 7.96 (m 1H), 8.24 (d, J = 20 6.

g My idisg a1y G- T@y&&ﬁny@»’wvﬁg 43vqﬂi'g'dgzﬂzl S
%}%Mﬁﬁ&ﬁ_'ﬂ_ﬂanﬁne 7.4 Hz, 1H); M5 (ESP+) 465.13 (M1).

3-(2- Am no-pyrimdin-4-y met hyl - pyri di n-2-yl) -
m daz (HYd_'[oge.na] brgwdepj@qqgc 7a01Q5 (é%r %@w i g%acqnaol) and 100 M

I"Ql/rdr a%"ﬁ(??ﬂﬁ'%ys 81% xy rr(il (ir?g f ydr oc ?ﬁ; gt(@%éﬁggﬁrndm-z—

H?T)IQ)(Z-\dmleylaﬂﬂiﬁgl pynraldsﬁ -dryil yethinoBe ((25.@nimo}k; see Example 1(b) for

Dot 2t BEEV 0] S0 %0 908k o o o

EF)‘@E’Igﬁ&eS Aﬁ?fr 0ist & tRE er@eﬁﬁl%h'\%k) diliBed to 400 mL with ether filtered,
I met hyl formam de (1.4 m.) at RT. After 22

t Wwasheé axdthi edireryndsedclomefumndst w gahtwgw an grangp §elid | 'éhlé solid was

e Y At DA R R34 BAREBH anb RS Bpptylamine

t@oo |0V1ﬁm813 igtahoB(27y ehll Yow 83010, dAftelen bilf thedeaesion s allowed to
tri-TFA salt_ of

3cc(ql_>.t<aﬁ1°|€oarpi),pqeﬁ1pgpw was formod.( dhgstusy was filtered, the solid washed
DYt Rl o A et s
3éddiun hﬁdro(m’la filtered afid Washed M)ith WatéBto(giye 3.059 g.of aldelid identified
%zl;é)g HZ %%qg-nqlgﬁhygayre@n 23317)1} 3%(Zgn?%ylséﬁ%n?l—é?r?rgicé%ﬁ-yiﬁn’lidazo[1,2-
gni(nﬁim 9- ﬁarﬁm@ Hz, Né‘;‘s{g)_é,ng)Glg%Oé@OO MHz)7- Z4atigs, 31D 2.56 (s, 3H),
645 (d, J 77 1H) 72425 2H), 7.25 (d, J = 7.8 Hz, 1H), 7.38 (d, J = 5.4 Hz, 1H),
773 (d,J = 7.6 Hz, 1H), 7.80 (¢, 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
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
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(Mrl) . Exanmple 96 10
2- (6-Met hyl - pyridin-2-yl)-3-(2-nethyl sul fanyl - pyri m di

wm2004921989 m dazo[ 1, 2- a] pyrimdin-7-ylam ne Hdr/o§m®N3/027721

brom de/ acetic acid (30 w% 75.0 mvl) and 1.00 M
brom ne/acetic acid (32.5 mmol) was added to a

sol ution of 1-(6-nethyl-pyridin-2-

yl)-2-(2-net hyl sul fanyl - pyri m di n-4-yl)-ethanone (25.0
nol ; see Exanple 1(b) for 15 its preparation) and

e . L act al . .
For m NNyl bamemidaOS o 1 Wonybaborgh (Fhe Hmdif were
di | ut ed 4 - Wi £ ot . i
S 8L o Pl el oBE R gy LIS PREED, ARG 0 L) o
R4, i The sTiiey wad licdtedas 608Gded05d), acded itRBandoncentrated in vacuo
2. 4-dj ami i midi . .
G FebbmBPPHT nes  T0 ipsng -
g@lgﬁéﬂléﬁyl%grﬁiaﬁt4-§pﬁdﬂd§zb[31,z-ﬁﬁﬁzhh@ainwaﬁamhﬂda(\pq:l4 tpemol; see
ool to Cand p

and precipitate was forned. The slurry
Exsmplel A6efoe s pteperagioh) i pyaisined40 wlprat & Kanbhe drey ayas warmed

S S5 s RS L8 LY .
VeicBbn fis Bovied Bo B9 dlufld witls Waket (-8 nili)fanddstired for 0.5 h. The

2-(6-nmethyl -pyridin-2-yl)-3-(2-nethyl sul fanyl - pyri gidj
meattion yeap refisroted 220 5] pé-ﬁﬁr di e Teipfigh e WALRERIARL L, Hitered

d6- .o , 6 TN
R R AR g ol 8, Y X SRty
%th}ﬂll?Blfan%l.-@&in((lidin-d-y?-iﬁlie;az]dil,Z-kﬂ-j)y;rimidhlgByK]fB,-pyII_d:tn—3.-§6_
meopianpiide vk (DSl gbfipr)ia A8 k.58 Gegirh 25 ¢ -
m*%ﬂz( %@2@6' € JA 7300z, 2H), 7.32 (m, 2H), 7.42 ?d, J = 5.4 Hz, 1H), 7.71 (4,

thyl’pyri di n-2-y1)-3-(2- et hyl sul fanyl - pyrim
iJo -84y | 1D B H émolH), 2,015(v ,J=7.8Hz, 1H),8.42 (dd, J = 1.f 4.8 Hz, 1H),

B0 P 5k T D ORIt g, 0 v
(@sP+yms3 ) (vangh. t hi onyl chloride (54.0 mml) were added

to a slurry of 3-pyridinepropanoic acid (18.0 nmol) in
chloroform (180 nL) at RT. The slurry was heated to

%ia%élggﬁo. 5 h, cooled to RT and concentrated i n vacuo

d a solid. This solid was added to a s u.rrﬁ/
Q¥-[2-(2-M ethmos i pyy limhirim ilig44) yl B2 {(§-methyl-pyridin-2-yl)-imidazo[1,2-

met hyl sul f anyl - pyri.m di p-4-yl)-i.qy dazo[ 1, 2-a] pyrim din
- pyiapding-y '.3115‘}/‘3#?&3?' YEE%?P}{ Fe 96 for its
preparation) in pyridine (40 nL) at 0 C. The slurry

was war nmed . '
4.0N Sulfuric acid (0.2 mmol), catalytic sodium tungstate dihydrate, and 30

wt % hydrogen peroxide (2.71 mmol) were added to a slurry of N-[2-(6-methyl-
pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2-a]pyrimidin-7-yl]-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
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-y1)-2-(6-
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to RT. After 23.75 h, the slurry was warnmed to 50 C
for a further 2.25 h. The reaction was cooled to RT,

waolRdodozdsni t h water (-80 nmlL) and stirred for OPGI/OS20081627721

10 reaction was refrigerated at 0 C. After 3 d, the

reaction was warned to RT, filtered and washed with

water to yield 398 ng of

N-[2(6 nmet hyl - pyri di n-2-yl)-3-(2- .
]p‘%tiﬂfnémyl) <ipydaizafi1od- m]-p#myilc)m-ﬁnyl@i—ézm@ldm -3-yl-propionamide. "H

R s ki 7 Bt g -PLARCRRT A = 7.4
%ﬁ? 3 sllzﬁ) 3171)747 ?Z(fndéﬁi? 7.30 %& J(L 7, 8JHz 1'1‘{_/)47 B (mztp% 8.04 (d, J

—788{zt—|211r1),1$-ll4(d7J8%5(4rﬂi12211-H) sslc(m (15{) §5L(m, 971(|d|,)J 5.4

bt B s v iy ) 5 ) o gD s 0B

(s, 1H; M5 (ESP+) 483.5 (M+l). Exanple 98 20
N-[ 3- (2- Met hanesul f onyl - pyrlmdln 4-yl)-2-(6-nethyl - py
Exdmple99| ) -i m dazo[ 1, 2- a]

R Rl P Ce-lbp R gaam Aldhatlle,

d.qﬂswiihainﬁn Apa- ;ﬁy@ldlm-yxam;umandper oxi de (2.71 mmol)
were added to

I th
Byt ciih SRR NAretg heet Gy PRy PR A Grethyfrgridin-
?Oﬁg éri'ud%zﬁ?[]l @Veg]}é rgfd'fh-’_Vl )bﬂgi-p ri@L3-gi-ProgrovhmRIcORD SDaminilsl;, see
or itsS preparation) in
rExainpiod8 (fQOtmﬂzr)epmtl@B agd aAfm@mumglysircmdq e T0emaolow dioxane

ﬁ(? Qﬂa!\%]a:sg%ﬁnwe%?o]ﬁ% fp%ég h[e r(e)a{k%ow gﬂ&é%%&dg fw%uo and

RllutedWRAGRES thigie §§fd¢fp@tﬁ&dth§ﬁ%slﬁltéﬂ&d owhdhkdtveith Water and air
neutralized with saturated sodi um 30 bi car bona{ e

and
(s Bl etltiog GO P PRI, vioTFRYers8 RIRSCOHP bo acetonitrile/water

A
A YT e 2 BTG A a0t R
\Wwp ﬁO|O4/ 02 HQ&[Q—(P—@?EﬁddSﬁﬁﬂﬁ??%%?yIﬁz (6-methyl-pyr1d1n— -yl)- 1m1dazo[1 2-
ri i.m L1

%?éyrém% et Ay Vo s " MR SGRMS Qe 309 M

g_sS@H?\@@# 939(1 Mz, 21’4‘)7%310(§in 3H3 12, Qﬁ) (6.85 (Jd 7 6.2 Hz,
7LPB)3 7(4ﬁ1(d2»FB: 7 87H2,0H®d 7. 735 (m, 21D, 1493 (tull)— 7. 8 P@Q 1&% 8. QHd J=18
gqﬁéhf)(rjﬁ 1‘{?—‘}; 6§PHZ H’FI]’;L_%&6 §%1Jg7(7?8dH‘%um)5 §A6§%5JLF§ 4 Hz, 1H),
1847 (A, B9), Gdosqd 7'=77& i 1HDH)1 3&@& 26); (S (H$D+) MB.19 (M+1).

(ESP+) 515, (I\/H) Exarrple
[3-(2-Ami no-pyrimdin-4-yl)-2- (6 met hyl - pyri din-2-yl) -

| B ARGR 1od 2
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)-imidazo[1,2-a]pyrimidin-7-
ylamine (0.29 mmol; see Example 96 for its preparation) in pyridine (3 mL) at RT and
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
90
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a] pyrimdin-7-yl]-3-pyridin-3-yl-propionam de 10 A
sol ution of

woRG3/0t@snet hanesul fonyl - pyri m di n-4-yl) - 2- ( 6- PEL/OFL00p§27721

ridin-

2-yl)-imdazo[ 1, 2-a] pyrimdin-7-yl]-3-pyridin-3-yl-pro
pi onam de (0.59 nmmol; see Exanple 98 for its
preparation) and anmoni um hydroxide (17.70 mml) in

HRMed o 80 2O B2 AivdRr VRGBS, THe 1630tidn {vas cddledrto Rediluted with
reaction then concentrated in vacuo and dil uted Wltgedwth
1

M@r(ﬂla gl ) endastpredclopiOiZat b tﬂhatrem@nfthm ltered apd vee

h t.

SR80 2 i i R ST AR Lt
Ghfi AR 1 SVl A -R 431103 @én’éﬁ@&]sutf@nﬁmy@mﬁ&mﬂ@ybﬁm@day&ﬂ1 | Dufpyrimidin-7-
solid identified as the tri -

sl aretamider ﬁée smdr: madarHl 3rag use Fcfngtgowefm@q r yifirdion. S (ESP)

eﬁgpyr@@g@l n-7- yI] 3-pyridin-3-yl -propi onam de. 1H NWR
(d6-DMSO, 300 MHz) @ 2.52 (s, 3H), 2.94 (t, J =7.3

2 10 (t, J = 7.3 Hz, 2H), 6.85 (d, J = 6.2
Mlﬂiﬁ , 7.43 (d, J = 7.8 Hz, 1H), 7.78 (m 2H),
éf Met?alresﬁlfgnflhpgrﬁﬁl)dm-a )Q)?iZ-((G-vm&hyﬁl-ﬁyﬁdmkilylglzlmldazo[1 ,2-

ﬂ}pynmnd}a—'f( pl]-23(3=methexytphenyl) -acetsm;ed ) , 10.08
( l\/H-l) 4 (YI%)%UH%.FIC ]a’_%lo(@lsm?’r?olf Scata}y;ltl]c) sodM?n (t\E@:s)tale é’%gdr]a%)e and 30

Nvt[ % (hadp@gm Peykiden{ I mmyl) ) wete (fildedttoya spyryi df A-@3-méthoxy-
i mdaz

rR}IF‘PBH% N-f?[-%é W‘]hYLPXr?‘?f@tﬂb%ﬁz prethylpylfanykpyimigin-4-yl)-
3R BEXYR H)ﬂldlﬁ-@%l}’ hc&mﬁi@' fead %é@l)”@'rﬁe’c%@l qdgledr) and

to a starr 6- " met hyl - pyridin-2
-he2tedabhyA sﬂhl fzaﬁ)qu 22p§/|h|, ihelireactiony Ivs)amchi Wlt[l water (10 mL) and

SV 5 5 M O R SRR B e

tybie sadafatgRGkotiRinD thidsulfiie! BsutrdBzl witheatueaed sadiundscarbonate and
cooled to RT, and addltl onal 2- nethox xyphenyl acetyl

dhetoraades 1010 (Bovermisht. vidie reastion wathed tosRE+ GopeenfkRiedtiA afcuo and
A e

rthe s [ofe)e)
dihbsets evlered deparatedtand the Bighnid Jayemdras twashesidwitbrwdler2d k.10 mL),

e I8 L o SRR T4 T 0,

?co(lg’erﬁﬁﬁéaoﬁy vB&ﬁﬁi’d }reﬁ‘& [1%0(§1tg of an 1mpure solid _containing N-[3-(2-
nmet hyl - pyr | hyl sul f anyl - pyri m di n-%4-

|r)1ethane@alf@{yl-pygmai/ nyl)ﬂdﬁﬂne_lhﬂ gylri]duaagﬂ)alm@@o[l'mg]pyrl)r/mdm-
%ul? Zég’? he trhI @ép n?y}\)/ﬁa%?t% am{ %_trrllﬁerla? lizlvrals fulsgda 1Rt further

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
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N-
[ 3- (2- Met hanesul fonyl - pyrim di n-4-yl)-2-(6-methyl -pyri

wa@lRow4@2489 - i mi dazo [1,2- 10 PCT/US2003/027721

a] pyri mdin-7-yl]-2-(3-nethoxy-phenyl)-acetan de 4. ON

Sul furic acid (0.1 mml), catalytic sodiumtungstate

di hydrate, and 30 wt % hydrogen peroxide (1.32 mol)

were added to a slurry of 2-(3-nethoxy- phenyl)-N

[ 2-(6- Aﬂﬁbfmylbnpo‘ﬂ Nd[3n(2&n@thane341f<(®l-|ppmmyd1n-4 -y1)-2-(6-methyl-pyridin-

sul fanyl rim

|2rﬂ1h52@[‘1§0[%Qaﬁl]pyrr”iniﬂﬁ”&%l’ylbzﬁ‘}neélt%%’aﬁheaiél) RBP4 rmok;
el RO %14 161 1) ltequl Lﬁaﬁéﬁﬁ)”‘%ﬁ&i atnﬁnéxﬁulg:hyd%il@é 52@2@ rhmol) in

ereatlon was wth water (10
\Mmei (@i’nlf)avvas@vztrmedam 18@di farolal. The reamal ¢<é)a@>ntra<b@d in vacuo,

t.h |l ed t at t
R R e ter g St Fof VIR SRl LG fifler 9 Hfacted
RiifRAERDALRaRNE x BERLY 0OPhe doinbined Grgues Phades .wef@ievashed with
reacti on warnmed to RT, concentrated In va
rserased baddem bicaghangte (@&0ank) ppdb rm( ahg0 W&Sef?negmazsoa and
clg%c%ng g?ego{ng%yug apfl, @&Hﬁﬁg;sgﬁg Vs éﬁe{/faa %@&@é’ ?fl@s‘é HPLC

ani c | ayer was wat er
l'(hdatomﬁrﬂé/ufawr %dacﬁe)ﬁ iwith (01 % aFRro)ntat gve( & mg d0a méljow sodid identified

bri 1 10 nL Na2SO4) , t ed
6 Uik s TBAY s L0t 3b - SPmarpSF g et 4B - S B >
cﬁa El L2 p(g/rr_]1§/1f1d1ny7r Prllan q -methoxy phener acetamlde rPII dINnMR (d6-
MsonsaaMH[a) 12.93 6 ﬁﬁn)ﬁrﬁ'ﬁjdsnBH) 3.81 (s, 2H) 6 83 (y d J=6.2Hz 1H),

eetmana P B TR 7 BEHE 52 R £ T g7 @

(JC—SF’)*?H§3Q-I)199GW!J) 7 RABM gl@iéfj 7.7Hz, 1H), 814(dJ 62Hz,

%@égzgﬂﬂgj ')/Irdiz rTIII-(I:I)I {]l g‘r3 2/ %H) S (ESP+)y467p r(II\Ell lr;

pyrimdin-7-yl]-2-(3-methoxy-phenyl)-acetan de 30 91
WD 2004/ 021989 PCT/ US2003/ 027721 A sol ution of

Ne{aingRR-108t hanesul f onyl - pyri ni di n- 4-yl) - 2- (6- met hyl - py

o s Mpthappidin-p By sty pvpimi i hghymitenl)->
IQIJB %&m-@'?l](ﬂ)ro pfondfhlle See Exanple 101 for its

arati on) "and amoni um hydr oxi de (10. 20 mml) in
d| oxane (6 nL) was warned to 100 OC for 18

r eact i Brepioorceteridg dol4 mmehcvas, adgded e aﬁ@dry\mfi%(%@%ﬂ -pyridin-
T
ohgRhi e pExaﬁlque o€ f2 mqﬂmhtwn pyrading 63. %dﬂSQﬁIRMnd the slurry
PN T (TR X e
SstobRnyPchiRtidd {1l £mitlod WHRVRIIEE RNES&ctbH-tas warmed to 50 °C for a
further 5 h. The reaction was cooled to RT, diluted with water (~15 mL) and
refrigerated at 0 °C. After 4 d, the reaction was warmed to RT, filtered and washed
with water to yield 208 mg of N—[2-(6;methy1-pyridin-2—y1)—3-(2-methylsu1fanyl—
pyrimidin-4-y1)-imidazo[1,2-a]pyrimidin-7-yl]-propionamide. 'H NMR (d6-DMSO,
300 MHz) : 1.10 (t, 3H), 2.42 (s, 3H), 2.50 (q, 2H), 2.58 (s, 3H), 7.31 (dd, J = 2.1, 6.5
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, 1H); MS (ESP+) 406.25 (M+1).
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nmg of a yellow solid identified 10 as the bis-TFA salt
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N-[3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl

i mdazo[ 1, 2-a] pyrimdin-7-yl]-2-(3-methoxy-phenyl)-ace
tam de. 1H NMR (d6- DVMSO, 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), 694(m 2H) 7.26 (t, J =8.0 Hz, 1H),
Examplel104 = 7.8 Hz, 7.77 (d, J = 7.7 Hz, 1H),

N- i?(é-g[etﬂanesél‘fgn)ﬂ%yr%ui ﬂﬂig@ﬂ&?g Fyyldibiz- ﬁ-l'ﬂudazo[l 2-

Jaggymﬁiulﬂ-’ﬁ ~{Ip-prépipnanle ESP+) 467. 20 (I\/H-l) Exarrpl e

[ 2- (6N |$yifwa9 rapldh @- lzﬂwc)ll SateltisetofiHn drmesiin dibyrets gnd 30

w F Gl Troy b IshRFyO BE QRER{cdi@ethyl-
Z‘%%r}{&m 1(c}e (1.1 m?o was addsed y?o a B 4

glyridimy2-gf)- 32(1 meﬁmm}ihnﬁwyrlmldm-4 yl) imidazo[1,2-a]pyrimidin-7-yl]-

TS A B T dpbhg s mo
I 408 HRABH 3G 351°0N) Afiér BYF hdihagedchiod st)dﬂ&tedFWlthm\dttdrI(eS mL) and

slurry was warnmed to 50 C. After 19 h, the
weamed et &3 (E éorrm agditionaldi ki Bhareaciproppoihgn ceﬂp@ léﬁ quenched

\%1;;hlg tg\r'gp fi) S0 ﬁg&jﬁiﬁ‘a ThEtfR26 WaA s %?at%?éﬁ?@mtﬁ?caﬁ%ngte and

he reacti on was cool ed
dhéruttedrot h” G/\ﬁir@rh ( Thdreatfjonamat filterbd |\g&shad witharat€ t@gwe 176
After 4 d, the reaction

Vi8S hed oﬁM t h kg~ -m(eglay?s\é\lﬁs n}gadgr%dglﬁ- Eé meﬁlyiapyncf1 in-2-yl)-
“%n{l&z()@ frﬁi{ﬂrl/ﬁm@i}‘l[’? 91]11>T8plaﬁa}n1§e (¢ NRIRYAEDMSWOY300 MHzZ) : 1.10

rrm

1gt . ﬂF@HZJﬂItB) ﬁ 43-(y qﬂpﬁéﬁl(q,n&ﬁﬁ, dé0 (sHHMR36dedpied;S 6.7 He,

3%8%)(%%%[) Hoslg (]3 syt %@:(él‘é%cgb §ﬁz5§z,(1%) g9 (4,7 =5.4

(Hz 1h26—9 56@(“:)&E 7% 1H)841 (ms Izm MSSE%%{)??&MJ(:M?);
Hz, 1H). 11.11 (s, 1H) |vs (ESP+) 406.25 (Mr1). 92 WO

Z@Qéé &%J@ﬁg PCT/ US2003/ 027721 Exanple 104 N

anesul fonyl -pyri m di n-4-yl)-2-(6-methyl - pyri
dNﬂS-Z%Al)lmonpyiémidl{l-lt-ﬂ) 2(p-methyl-pyridin-2-yl)-imidazo[1,2-
yrim 4 groplq amde 5 4.ON Sulfuric acid (0.1
nﬂﬂb’)"m‘@%‘fzﬂyiif TOPYG tungst ate di hydrate, and 30

\é\'lt u(r)/or Sﬂg%’oql%_?d[ﬁ BE '1‘@{(3 @ﬁn{eﬁraﬁ&uﬁﬁﬁ}l)py\“ﬁh&maﬂ‘}ﬁ@ {@mathyl-pyridin-

p3Hyl)dinddazofl, 3—aby(1m1mt7ﬁylﬂ@mmqmmldqow BPriemnel; seq/Exampie 404 for

“GEokekafrd) B D ML EPLET MR 0 TR ) v

Mvarmed 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-yl)-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 (q,
2H), 2.53 (s, 3H), 6.85 (d, J = 6.2 Hz, 1H), 7.44 (d, /= 7.8 Hz, 1H), 7.77(d, J = 7.8

93



10

15

20

25

30

and heated to 55 'C. After 19.5 h, the reaction was
diluted with water (13 nL) and 10 warned at 55 OC for

w@apooaaeiotd onal 1 h. The reaction was then cool BCT/USBI027721

gquenched w th saturated sodi umthiosulfate,
neutralized with sat ur at ed sodi um bi carbonate and
then cooled to O '"C for 2 h. The reaction vvas
filtered, washed with water to give 176

Nz[ $H§ 2/ haares Gl = By Fi 1d)N8. 20 ¢d, - %J@a{mmys 1pyd. J =
or Hazlé%) 0%fthyrT i dih 1Dy 112850 Bk MSHTERE D AT A1

(d6-DVMBO, 300 MHz) : 1.10 15 (t, J = 7.5 Hz, 1H), 2.43
(s, 3H), 2.50 (q, 2H), 3.50 (s, 3H), 7.35 (dd, J =
Ex@mpfe 106, 1H), 7.89 (m 2H), 8.06 (d, J = 7.8 Hz,

W oiged-- oottt 812ty Prfgniin-o-0
Qﬁ%ﬁ%&lﬂﬁg]ﬁrﬁﬁ'ﬂﬂlﬁ-%ﬁ}ﬁﬁ r@midd 20 o
Ami no- pyrimdin-4-yl)- 2(6 met hyl - pyri di n- 2-yl

-|mda2012 rimdin-7- i.onam.de A
)SO| ut i18H- ‘tgwylacetyl ch%/nde (0.58 mmo){) Wasp a(?cf?ad to a slurry of 2-(6-methyl-

'r}ll'y dllﬁlrr]lgf‘-yﬂ%-&%@&91s&HMl-p?MHlﬁﬂldﬂ-ﬂ)-ﬂnbdaio[3;X—@p?ﬁﬁlhﬁﬁﬂ py

Fihihei(O5TaIOBL 520 Byplericon 3 pybesspionpiopmdide ( 013Gt RT
%h?iﬁf@%#ﬁg}%%{& ety sTioRE S, | 0”31)( g&‘a%ﬂdd od end the
ZeaciiRh Wad sttxr‘i’edlﬁﬁ) aGuft®dr 19 - THEhGadtieadiliRa wittedthyl acetate (20 mL)

concentrated I n vacuo and the resulting solid was
padiviited10inl) dherosganiharrbadyepe phrees Weier separaiedeand the organic

T o ey ler 20 16 B St B0 Qi §, Qi RHS0), and
agBnBet v Vel - ylbld-1273 (g ﬂﬁBBydimBmyl—N-[ﬁ—QS-mbﬂlyl-pyrdﬁn 2-yl)-
°%ez.1ig§éal Efoy s din L pidagl 12 W g midin 3y | bytyggride.  'H

{%g 181};1)50 og%@é) 1??)8 s, 69@)? 208 (st A), @ 2 @23%59 s, 3H),

21)3)14(@121%196 FK:&H:JSEHM/@Z(M& 5. 4—&1z ILH@, 7. 82 (807 2fDs8.06 (d, /=738

A, Yo, €55 0,1 528 130, 851 (= 18 b 168 1908 ) s esp)

g, s d+B8 (s, 1H); M5 (ESP+) 375.2 (Mrl). Exanple 106
5

3,3-Dinethyl - N-[2-(6-net hyl -pyridin-2-yl)-3-(2-nmethyls
fan I- ;/rlmdln 4-yl)- imdazo [1, 2-a]
=7-yl]-butyram de Tert-butylacetyl chloride
(N-[5§2M%hndm$foﬂylldpﬂ'lmﬁmﬂ-4sylbuzli(ﬁ -m0éthR-pPridizt-2apl)-imidazo[1,2-
in-2 t] th{lsulfanyl pyrimdin-4-yl)-imd
a%]@p’“!!“‘ima{pi ¥ ?ndéﬂ‘ﬁt YIEAAE (0.57 nmol ; see
Exarrpl £0 98 shiftiri¢ b8dROAPRRRY! efdiytie s@d&ﬁfndﬂuﬂgstétg dMiskirAAé, and 30
wt % 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-a]pyrimidin-7-
yl]-butyramide (0.38 mmol; see Example 106 for its preparation) in methanol (10 mL)
at 55 °C. After 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
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
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10 After 25 h, additional tert-butylacetyl chloride
(0.58 mol) was added and the reaction was stirred

wo e004m2089 t her 17 h. The reaction diluted w thP€r/g1003/027721

10
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30

acetate (20 nL) and water (10 nL). The organic and
aqueous phases were separated and the organic | ayer
was washed with water (1 x 10 nL) and brine (1 x 10
m.), dried (Na2SO4), and concentrated in vacuo to

yt'o?n?’e & 'HINQB 2-methanesu1fonyl-pyr1m1dm— -yl) 2~(6-methyl-pyridin-2-yl)-
di et f% r| din-2-y

Jar(i@azofl, w]rwnﬂémy? yws?; ﬁin@ﬁt zbuyyrmdm dl)ézblﬂ\ichdé]%WP 300

bl {05 o BY ST 8 2 (DDA G 7RI 20, 651
311)1) 7@79@112 oB1d(d:J1—6816z61HjLzs 11&) Jqsmdﬁ)gsgfés%gf 54
(8, TOL087 40 Tz DAL La(s, 363 Mis g 95 i

(s, 1H); M5 (ESP+) 448.5 (M+l). 20 Exanple 107 N

[ 3- (2- Met hanesul fonyl - pyri m di n-4-y1)-2-(6-nethyl -pyri
dEgamplel 108i m dazo [1, 2- a

CSTa-eok gy s s iy PG D biifheat o
ag@,gsﬂmdam%-%mﬂm@m mae (1 25 mmol ) vere

a dtoa slurr di net hyl -

rret hyI prlutmm oﬁ\m (%n(eﬂwn@wﬁynﬂmwmwmw})r%%mﬁﬂwl pyridin-

d 3
) mg E(%ﬁgqy%hﬁéé Fﬁgﬁ 3n% Zlmédé’]par Q{T %{%1 go grgt hl%ﬁncg)l1 see
gE?arﬂi;l)é 10&tf?11555 Erepéifation) ﬁnﬂpnmhehydeamtie Qillwa)smol) in dioxane
i luted wit ter

L
AT SrpaImagmrs i L0 il B GHE RESEP ErpeB B E ]t iuted
q%ﬂgﬁh@% HGh tsﬁ'rrgipfo? YA SRS Oﬁﬁe‘&%dlf"ﬁ@ﬁiﬁhfﬁésﬁlterehd washed with

guen sat urated sodi um bi carbonat e and
coateedartdop@ifiedf Ga révessenphafh dIRIQ € adetonitrded whier lgéétdéflilt with 0.1%

/
m@@@éﬁg%ﬁ%%ﬁﬁ%ﬁg\ggp(}y (%?{lﬁﬁ(? t\ﬁo blSO'%A At PR -[3-(2-amino-
Np&@m(ﬁnﬂ%?ﬁmmﬁﬂwhdwwmlmlméflyz Hlp3riteldifEtyiy5;3py

ridin

i dqrmﬁhsdf@tyzara]qu rH MR (dB-DMS Q3 3900VIRERY hiylt Qb JFRkn?-32 (s, 2H),

2?15?%;@ ?%’?(P slg)s Q%H@%”ﬁ{)g %Fé) 7 %§5§519{')d151)27 89 (§S9m), 7.77 (¢,

6.5 H8 Hz, 1H),,7.9. (89/(=I‘718Hhi)1H)88]10 (0 =7.8H7.8D)8. 151<ﬂ;|)] 6.2 Hz,
185 (6hs G S ety a6 o s B ey o s s
?%@5( ggmt o- pa?gpldlenlgégyll\; -2-(6- et hyl - pyridin-2-yl)-
i mdazo [1, 2-
Example 109
N-[2-(6-Methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2~
a]pyrimidin-7-yl]-nicotinamide
Nicotinoyl chloride hydrochloride (0.58 mmol) was added to a slurry of 2-(6-
methyl-pyridin-2-yl)-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.
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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al] pyrimdin-7-yl]-3,3-dinethyl-butyram de 10 A
sol uti on of

woRG3/0t@snet hanesul fonyl - pyri m di n-4-yl) - 2- ( 6- PEL/OFL00p§27721

10
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25

30

ridin-

2-yl)-imdazo[1, 2-a] pyrimdin-7-yl]-3,3-dinethyl-butyr
amde (0.17 mmol; see Exanple 107 for its

preparation) and anmoni um hydroxi de (5.10 nmol) in

dip y@aiden-4-lyh)-indid aZopIS2-pyrieddingy-$0idGthamided 'H NMB (d6-DMSO,

%Cih%&%ﬁ?f@?té?f?i& & A5 e bl g < i, 761
t t te =
AT Sors SRR (R 200 11 (0 B LD AP f - 19,80

CHAYBEITBE (84 9IS 13{),rﬁgsafdcwy=el J5 048 A, ILH),i Slléhéon, FEBI9. 59 (d, J

S}S/rlt b@ﬂﬁ?f 1%%%4@3?5?*%@?%@ yl)-imdazo [

1, 2-a] pyrimdin-7- - di met hyl - butyram de. 1H
NI\/R (d6- DI\/SO 300 l\/Hz) : 1 05 (s, 9H) 2.39 (s, 2H)
1 , 6.85 (d, J —62 Hz , 7.43 (d, =

1%;8[3%-1\5@52@%@@)@@8@%% 1D (dnger(hﬁi’ pgrnam72 Szl)dgmdazou 2-

1ﬂbyr1&uaﬁl-?-@'l] wicotifandidez, 1H), 10.05 (d, J = 7.8 Hz,
. 11.20 (s, 1H); M5 (ESP+) 417.26 (M+1) VB ( ESP-)
4& 9982 M 1) . Exanpl e 109 25

|I\I(-:i|[ ‘:-] g@g'\l@tslld%fnhrécp%z(&? g(*) Qa %m'i(d)l ), Adiid Rl asiaYdingitateMnd 30

pwt i ydrogén ylefoxidec (1t hamnaly wWire ciddedyd acshbroy ioffeN-[2-(6-methyl-
hﬁ’ de gS Bl-yq{ 5(%8 ngeghyﬁs%lt[a]rﬂ{? l—gyrlml i (gr?)qirdigaz%[lsﬁ ldjpry}{in‘ﬁ(fiin-7 yl]-
”ﬁ%@&’ﬂanﬁblé (@u@nznml $cedEXaAnpTB 10y If5r1th @faphraﬁwﬁ | i Iﬁbt'ﬁaﬁbl)(S mL)

|)-imdazo[ 1,2-a]pyrimdin-7- ylamne (O. l; see

Euhiyhenagistof Br G- t prr%%érhatheomcthn e di twequ watgr (§tmlL) and
%arnﬁe_%) éf lrogzt%r gn adgﬁlonglﬁﬁggofp e 1% dtf&le\gaswthep dp‘ﬁ?tegrto RT,

ere w'th vvaerto

nguedthed Wlth saturated sod1um thiosulfate, neutralized w1th saturated sodium
[2-(6-meth ri 3- 2rreth|su|f yl -
%cg@(gaatg 211@ ngéqip% @?2175 f(l The reaction was 11tered Washed with

pym meﬁiaﬁolmftlea us g{/%as@[ ﬂquNmpgﬂrhéYhQieEul?orbﬂ %ﬁhﬁﬁﬁ uga) -2-(6-
(meth&bmyrlc?ln%yl]j—nmldu@[l 27a)giithidlin-J-yi]-BicGtindmidd 11H KMR  (d6-

(Brsg oy e fhprid s s 800 G- Bpt g 6caa. v -

J 1 9 _
47 533;5 ), 78)18@)(21{7) sqﬁmlzﬁ) 814ﬁ(d7-IZJ WHZ 1}1}98(811((1 J =

(@gpﬂz), 13195§Q,ogqv|,.zf)53@zar}ﬁpes 19 GuNED, 964(3 J= 7 Hz, lH) 11.85 (s,

di n-’%—l%-lﬂe%;}?g@?%)Zpyrl mdin-4-yl)-2-(8-methyl -pyri

Example 111
N-[3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
a]pyrimidin-7-yl]-nicotinamide

A solution of N-[3-(2-methanesulfonyl-pyrimidin-4-y1)-2-(6-methyl-pyridin-
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

96



al] pyrimdin-7-yl]-nicotinam de 10 8289-042 4.0 N
Sul furic acid (0.04 mmol ), catalytic sodiumtungstate

waolRiwdeese, and 30 wt % hydrogen peroxi de (0.B3I/DAWN}/027721

10

15

20

25

30

were added to a slurry of N-[2-(6-nethyl-
pyridin-2-yl)-3-(2-nmethyl sul fanyl -pyrimdin-4-yl)-imd

azo[ 1,2-a]pyrimdin-7-yl]- nicotinamde (0.19 mol;

see Exanple 109 for its preparation) in nmethanol (5

Myprié&d andtloWat fimdld b, The Ceaclibh eonédtrated,in vheno; dideted orith water

aaiired Ghaflon AL Tk o Elner LA Wi etpd e it igate, and

Rburifidien QB@éﬂsé’# Be $@ar RE&EniBALHMR I HAASH WiaE €1% TFA) to give

neutral ized with saturated sodi um bicarbonate and o
t Beng obeal yetlowosadid' iderftified s Shé1tri-THA. sadtack Ne[3-(Resino-pyrimidin-4-

filtered h ith. 11 met | / t.0 give 66
DY RS g o T R I Sy oSy e v
et IyMESIEY, 13100 NIFIZ) Y b )53 i(611308)2 6[88, (3; APy 2iHE, olifg),- 7438 -niC7 8 Hz,
otinamde, 'H NMWR 6d6- O, SOO_I\/HzﬁZ: 2.44 (s, §5’|)

3153 76l (dgy = 49350 g, 19). 7.8 @, dir, 72 Hz, 11).6004 @d/ = J-&Hz, 1H),

4 T M 81 )
( g.’% J(Zr£§§15'8§.ﬁé %&1)1{0 ’ zg %%ﬁ%’%ﬂé, 3.8 ic_?d(s(f&z 1 %;%gﬁzg_“%g, 9.20 (m,
( §HD),J10=1 B(d3./Hz 7. 8T, , | ED), 1199q( (5, LE)MSYESR+Y 424.27 MF1)BMS (ESP-)

g%%m 1.85 (s, 1FH): MS (ESP+) 487.3 (Mrl). 25
191 N
[ 3- (2- ami no- pyri mi di n-4-yl ) - 2- (6- et hyl - pyri di n-2-yl ) -

i m dazo 1[1, 2- a] pyrimdin-7-yl]-nicotinanm de A

S

N L e R LPRAER YYDy riBNE Y B o b 221 bSFiRATRYT yRfnine
2-yl') - Teiad 2ol Rasklviayradaed 2q6methyl=pyiriepd-2-R8m -2 mehylshifanyl-

mol ;. see Exanple 110 for  its preparati oni3 and )
aRYRRidrt i Hedpert 12Al poimider-Y-viamiae oxXssfe Ezamply Qs for  its

9 4/ 0) ) t 00

¢ Brel Rt gEhOC 0 Inl) 8 BACAL hyadRTS' R AR IEHD. In

warndthevat @r mlafdsks tRanee didker (Qurhoinr svasdr, RT.5 ghwas washed several
[ ti lid filt , h, ith ter, d

i A heRae PEEER el o84 Shisne L Srvisher Tereia Bheer cloudy.

In&eH edhhovihd theola&%zﬂéﬁ%etf&ng%_\f&keﬁw% t1@hsférra®ld B¥Wreaction flask

solid identified as the tri-TFA salt of

Ne§ing ethapeh (rd3pyk) endithe wagion was warmed to 78 °C. After 21.5 b, the

I A

3filirabd-tops ‘codcemBrales,in ItBuo. 6 T8 résillting Mmaferidl Wes pddified via reverse -

7plf'a?§e &rﬂ’LC] (a:cetZ)hi%ri{gv'vater gradient with 0.1% TFA) to give 104 mg of a yellow
solid identified as the TFA salt of 2-(6-methyl-pyridin-2-yl)-3-pyrimidin-4-yl-
imidazo[1,2-a]pyrimidin-7-ylamine. "H NMR (ds-DMSO, 300 MHz) : 2.47 (s, 3H),
6.71 (d, J = 7.7 Hz, 1H), 7.43 (d, J = 7.6 Hz, 1H), 7.64 (d, J = 7.8 Hz, 1H), 7.68 (dd,
J=11,54Hz, 1H), 7.89 (t, / = 7.8 Hz, 1H), 8.84 (d, J = 5.4 Hz, 1H), 9.08 (d, J =
7.6 Hz, 1H), 9.35 (d, /= 1.1 Hz, 1H ); MS (ESP+) 304.22 (M+1).

Examples of compounds of the present invention are also described in the
following table (Table L)
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w@2002/08x989 J = 2.0, 7.

8.0 Hz, 1H), 7.80 (d, J =7.9

8 Hz, 111), 8.16 (m 2H),

Hz, 1H), 8.82 (dd, J =Pd1/¥s2043/827721
Hz, 1H), 9.20 (m 1H), 10.15 (d, J = 7.8 Hz, 1H),

11.90 (s, 1H); MS (ESP+) 424.27 (Mrl); MS (ESP-) 10
422.28 (M1). Exanple 112

2-(6-Met hyl -pyridin-2-yl)-3-pyrimdin-4-yl-imdazo
[I,2-a] pyrimdin-7-ylam n@ABIE & 100 nL flask was

added 2-(6-net hyl - pyrldln 2 yI) 3-(2- nethylsulfanyl

r\h\lr‘lmr‘llhA\ll\lmda 2 al-ove-i+-ei

’7

1H), 7.61 (dd, J = 4.9
He, 1H), 7.94 (t, J =
9

o1 FHoy++-m-etn—F—ytamn
see Exarrpllﬁmﬁ for its prepar ati ondH MMRanol (18 nilMS m/z
and_amoni um hydroxide (15 % ag—316—+H)—+n—anether

Be2raminp-RyRmidiareyDRr@keél (slurry in water, -1.5 g) 333 3

A $eye $, alternating between water '
%hw? §$¥F§Iﬁidaﬁ(§sﬁ@eshes were no |onger cloudy. ((M+1)
]‘pﬁidmé’njdy-meghetnbh | ast wash, the Raney ni ckel vvas

rrnrl to fhn roaet

( 18 nL) and the reac?fbir@W@fﬁ%Wﬁzi)"é 95("a?’t’t%r

1.5 h, the reaction wag 3:53?}, cpﬁB'(m ), t1egeﬁ(ilﬂ
tihrough Celite and rinsed hanol'. The trat

quél}%géle{;t r%tlgd ]lr_n]évacuciH)T?aQOI(@s@m,ﬂnbl (aild} |Zeﬂ3 Wag
r YPReHeet-3 phc ypb%%gﬁﬁgf %g\%er

% t .
éﬁﬁzge[ lfp; Qg‘ia%i ggﬁ)efkﬁé\ 198| 1200, 17, J—70Hz) 739.(d, Z;f:)
2 - Tdin - I mdin
i deaao!di[i%&p%ly rimi dlz-)@ﬂ% % Hz), 17|-§2I\‘I¥}R2$§67 R,

43 (d, J = 7. 6 Hz 1H),”@%Zﬂg,”‘]J?Q%%i“f@ol,}l’
68 (dd, J = 1.1, 5. 4 H=4.THy), 9278bs,(E) J = 7.8 H
H), 8.84 (d, J = 5.4 Hz| 1H), 9.08 (d, J = 7.6 Hz,
H. 9.35 (d, J= 1.1 Hz, |1H ). NB (ESP+) 304.22 (M-l).

EXanpies of conpounds [0f The present invention arje

escri,b gllowng table (Table 1.) 97
@0}8” f@gg‘“’b@?ﬁ’@o 3/027721 TABLE | Nane 1H NMR3802
tpzilam-:{ §1)§£ yZmAdintpyRyrini din-4-yl)-2-(6 333.3

|

I-pyr| n-2-yl)-imdazo[ 1,2 (lvl + 1) M+1)
pyridin-3-ylmethyl-amine

{4-[2-(6-methyl-pyridin-2-yl)-

imidazo[ 1,2-a]pyridin-3-yl]- 3432
pyrimidin-2-yl}-(1H-tetrazol-5-yl)- M+1)
amine
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a] pyridin-7-yl] -methanol
(m 3H, 1.35 (m 2H),
WO 3004421984 hyl - H),
pipdin-l-yl)- 2H), 3.1
propyl]-{4-[2-(6-nethyl
7.20 (t, 1H J= 7.0 Hz),
1,2-alpyridin-3-yl]- (M1

1.
2.00 (m 2H),

-pyridin-

(d6-DVBO, 400 MHz) : 0.95
62 (m 1H), 1.81 (m
2.51 (s,
7 (m 2H), 3.47 (m 4H), 6.
2- 442.4 (bs, 1H),
7.39 (d, 1)-imdazo[

1H J=7.0 Hz), 7.62 (m

3H) , PCT/8320031927721
76

2H)

7.82 (Rame/ri mdin-2¢

yl }-am ng@NMR7- 91 (t, 1}
J= 4.7Hz), 9. 17 (bs, 1H)

VIS m/z

J¥7.0 Hz), 83T (d, 1H

[4-(2-Pyridin-2-yl-imdaz
[)-pyrimdin-2-yl] (Ml
4- [2-(6-methyl -pyridin
164- -o1943.
){r%i [m'l(gi tgw?{f d(ﬁll—l-sflzt rag
WmRRad1(24»8adiRSF1)S2003

g rrHyn%? 22y135£3 -(pgpgréfl_ﬁ J[—y:?
283k, 3.13 (m 21
m dazo[ 1, 2
, 1H, J= 7.3 428.25

rimdin-2-yl}-(3-piperi
3 Hz), 7.58 (t, 1H (M

4
-)
{
1
P

f
)

-a]l pyridin-3-y|]-

Qcﬂ6-]])1\/£S(38ﬂ)02\/1Ha] p)l r3i8c(irm -IH)
l)f6y( 3H9ﬂ 1d§%{1yzﬁ5e Ly 630
%87@% 21?)53 1(3|\§| 1{19 3.42 (m,

am ne 9§
AER, 70 220 (bs Nelip 711 (NNIRL, VB 7rd z

J=3. 34£2z) mss (bs lH) 7.83 (m, 3H)?

I—<(z) 932'_?)s 1H)

7.37 (d,

828(d IH, J—53

di n-1-yl - ),
1)

TR R AT e e 6 A

1H, J¥
propyl)-amne J= 7.3 Hz),

ne

o

428.25
(M+1)

{657 Dhﬁethﬂlhe [5-(4-833[246- 3

[
(
p
7
7
° )

methyl pyr1d1n -yl)-imidazo[1,2-

a|pyridin-3-yl]-pyrimidin-2-
2-oxo0-4-trifluoromethyl-7,8-
dihydro-2H-1-oxa-8-aza-

anthracen-5-y1}-methanesulfonic

acid

ylamino }-butylcarbamoyl)-pentyl]-

M), 8.28 (d, 1H, J= 5.3Hz),

859.1
M+1)

2-(2,7-Difluoro-6-hydroxy-3-oxo-
0,9a-dihydro-3H-xanthen-9-yl)-
3,5,6-trifluoro-4-[(4-{4-[2-(6-
methyl-pyridin-2-yl)-imidazo[ 1,2~
a|pyridin-3-yl]-pyrimidin-2-
ylamino}-butylcarbamoyl)-

methylsulfanyl]-benzoic acid

368.4
M+1)

2-(6-Methyl-pyridin-2-yl)-3-
pyrimidin-4-yl-imidazo[1,2-
a]pyridine
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{ 7, 7-Di nethyl - 8-

nmet hyl

[

-(4- { 4-[2-(6
-pyridin-2-yl)-imdazo [ 1, 2-

al pyridin-3

WO ydopopasd i di n-2 | am no }-butyl car banoyl ) - pene@1/s2003/027721

859.1 2-o0xo0-4-trifluoronethyl
di hydr o- 2H 1- oxa- 8-aza ant hracen-5 -yl
-(2, 7-D fluoro-6-hydroxy-3

-nmet hanesul foni ¢ acid

-7,8- (M+ 1)

}

-0x0- 9, 9a-di hydro-3 H xant hen-9-yl) 3,
5[6-triflu [(4-{4-[2-(6- 868.41g NMR MS m/
net hyl - pyrlolgrnéZ yl')-imdazo[1, 2- (IVI'llj\L—at -
a[ pyridin-3 -yl T-pyrim din-®MS01da04¢0 MEI#)XZ'% @rim), |
am)re/l ) - met hyl sul fanél ]-benzoic acid %6 Met h -pyri
dpr2aming-pgrimidiy-dih-adi(h= 4- 9163i(fi daz4p He, H)aﬁ?ﬁ/ drne 218,21
9 200 20 H ‘
oh 8, SR IR ST 8 TR B |0
3 }_&p&rxﬁﬁﬂ-&@}aﬁﬂﬂid m di n- 4- yl HZ1H6-8. B @3] €. 120Hz, [#H)48 8biz,
1 6.66 (d, J = 318.21 B
met hyl - pyridi n-2-yl)-imidazo[ 1, 2 7=7274H2 ) | 7. 89
(g3 =777, 7- 75 (M ¥ [1) 3 d]IE#I Har @6
1H), 8.10 (d, J = 6.12 Hz, (?a?g@ygg@ Z§5 7O(E|ZH%H)
( DI\/%O d6, 400 Mli)ﬂ) 24(% (56 73, J = 6. 764{2( dH),J7.34 6, 76
- 1 -
HE;(2sepino-pygmidiet 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, T=7.75,7.71 Hz, |(M+1)
a|pyridine-6-carbonitrile
1H), 7.91 (d,J=9.28 Hz, 1H), 8.17(d,J
= 5,76 Hz, 1H), 10.08 (s, 1H)
3-(2-Amino-pyrimidin-4-yl)-2-(6-
thyl-pyridin-2-yl)-imidazo[1,2-
methyl-pyridin-2-yl)-imidazo[ 186,24
a]pyridine-6-carboxylic acid [3-(4- M+ 1)
methyl-piperazin-1-yl)-propyl]-
amide
(DMSO0-d6, 400 MHz) 2.45 (s, 3H),
_ o 6.81 (d,J=5.69 Hz, 1H), 7.34 (d, J =
3-(2-amino-pyrimidin-4-yl)-2-(6-
o 7.49 Hz, 1H), 7.44 (br s, 2H), 7.64 (br s,| 346.22
methyl-pyridin-2-yl)-imidazo[1,2-
_ 1H), 7.78-7.82 (m, 2H), 7.83-7.89 (m, |(M + 1)
a]pyridine-6-carboxylic acid amide
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-
methyl-pyridin-2-yl)-imidazo[1,2- 362.14
a]pyridine-6-carboxylic acid M+1)
hydroxyamide
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-(2-am no-pyrimdin-4-yl)-2-(6 7.61 Hz, 1H), 7.50
(br s, 2H), 7.74-7.77 328.2
we@einlo2p$y i di n-2-yl)-imdazo[ 1,2 (m 2H), 7.8BCT /U82003027721
=7.75, 7.71 Hz, (M+ 1) a]pyridine-6-carbonitrile
1H), 7. 91(d, J=9. 28Hz, 1H), 8. 17(d,J = 5.76 Hz, 1H),
10.08 (s, 1H) 3 -(2-Am no-pyrimdin-4-yl)-2-(6-
ethyl -pyridin-2-yl)-imdazo[ 1,2 486.24
g] pyridi ne-jgzgar boxylic acid [3-(4 (iY'wyOR MS m/
et byl - pi parase 7 1) -plopyl | ami d¢ (INDO-d6. 400 e
NHz) 2.45 (s, 3H), (:tmmmm-spymmw)aﬂ 13HY- (6
g.81 (d, J:569Hz 1H), 74(yl—lz)2H),
7.44 (br s, 7.64 (br3@6(831§)5’230(d J=7.61Hz, 1H),
I 2 = 51 1/ (m
2%5%1}%[%%%8}’12%\{ r% ﬁ%nml %)g{dpyri di he'—sé&_{:zaggg 7 4
ayl)-a-(@rmetay2pgridiB2 ]yJZ) (br (sld N+y ,7187.23 Hed1H)) 7@4E(dﬁB=HZ 391.18
1] -(2- 4 in-4-yl)-2-
e ﬂ@aoiﬁéraﬁwrwl@ L) -1 mi gatofizatih. Ted sl Yot i, |oa+
alpysdidiiye- 6- carboxylic & 161(;{/%& 5135 Hgyﬁ{)ogy)alwche: 100
WO 2004/ 021989 PCT/ US2003/ 027721 "Nane 1H NVR'N5 m z
(|IDVBO-d6, 400 MHz) 2.34 (%35 HeE)1HBo46 ($,dH)3H), 7.30
(d, J = 7.61 Hz, 1H),
3-(2-Methylsulfanyl-pyrimidin-4- 3202
y1)-2-pyridin-2-yl-imidazo[1,2- '
Fepydiney M+ D)
alpyridine
3,6-Dichloro-N-(4-{4-[2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-
a]pyridin-3-yl]-pyrimidin-2-
. 939.5
ylamino}-butyl)-2-(2,4,5,7-
M+ 1)
tetrachloro-6-hydroxy-3-0x0-9,9a-
dihydro-3H-xanthen-9-yl)-
terephthalamic acid
4-(2-Pyridin-2-yl-imidazo[1,2-
< T 289.2
a]pyridin-3-yl)-pyrimidin-2-
: M+1)
ylamine
4-[2-(6-Chloro-pyridin-2-yl)-
imidazo[1,2-a]pyridin-3-yl]- 3231
+
pyrimidin-2-ylamine M+1)
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3- (2-net hanesul fonyl -pyrimdin-4- 7.78 (dd, J = 9. 33,
1.51 Hz, 1H), 7,84 yl)-2-(6-nethyl-pyridin-2-yl)-
W@ dab4/031989 7. 71, 7.75 Hz, 1H), 7.94 (d, J = 391PABUS2003/027721
i m dazo[ 1, 2-a] pyridine-6- 7.25 Hz, 1H), 7.94 (d, J =
9.61 Hz, 111), (M+ 1) carbonitrile 8.16 (d, J = 5.35
Hz, 1H), 9.04 (d, J = 5.35 Hz, 1H), 9.80 (s, 1H) 3
-(2- Met hy! _suI f anyl _-pyri m di n-4 320.2
yl)-2-pyri dNggee yI -im da20[1,2 a] pynpiNgeR (M- 1) 3, (MS m/z
6r D chloro-N(4- { 4-[2-(
N azo[ 1,2- a]pyridin-3 -yl]
- SJ? (ﬁql\@%"ﬁygpvéﬂ%ﬁ%‘c}hy’but yl)-2-(2,4, 5 7- 939.5 (M
1ir1ﬂ&ir61ﬁ6ﬂhbpfrﬁd§zdﬂydf oxy-|3 -0x0-9, 9a _ 3712
di hydr o- 3H- xant hen-9-yl ) -| erepht hal am c acid
4alp2'f1F"y1r$ﬂl]er2UWFimr% dazo [ 1,2 a] pyridin-3 (M+1)
- Jf)“t‘g yrimdin-2- 289.2 |lamne (M- 1)
% Chl or o- pyr|d|n2yl) i m dazol
l2=atpyrtdinm=3S=yt}{=3231t =+ pyrintdim=-2=ytam e (M
1) 101 WO 21004/ 021989 PCT/ US2003/ 027721 Nanme 1H NWR
M- [R1(6-methy zpy(rghr}ygty yiridin-2-yl)-7 3132
r rfﬂd%l 59 hr§| zo[ 1 2- 371.2 ’
al' Py K @% 1 ﬂ?m din-2- (M) ylanine M+ 1)
pyr1m1d1ne -2- carbomtrlle
4-[2-(6-methyl-pyridin-2-yl)-
imidazo[1,2-a]pyridin-3-yl]- 331.2
pyrimidine-2-carboxylic acid M+1)
amide
(400 MHz, CDCl;) (J =Hz) 6 9.64 (s;
4-[6-Bromo-2-(6-methyl-pyridin- | 1H), 8.15 (d; 1H; J = 6.0), 7.88 (t; 1H; J[381.1 &
2-yl)-imidazo[1,2-a]pyridin-3-yl]- | =8.0); 7.76 (d; 1H; J=9.4), 7.70 (dd; | 383.1
pyrimidin-2-ylamine 1H;J=9.7,21),736(d; 1H; J=7.7), | (M + 1)
6.77 (d; 1H; T = 6.3), 2.43 (s; 3H)
(400 MHz, CDCls) (J = Hz) & 9.80 (dd;
4-[6-Fluoro-2-(6-methyl-pyridin-2-| 1H; J = 3.6, 2.0), 8.11 (d; 1H; J = 6.3), 32192
yD)-imidazo[1,2-a]pyridin-3-yl]-  |7.88 (m; 2H); 7.73 (d; 1H; J="7.7), 7.69 " '1
+
pyrimidin-2-ylamine (dt; 1H;J=17.9,2.6), 737 (d; 1H; J = ( )
8.0), 6.75 (d; 1H, J = 6.2), 2.45 (s; 3H).
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4-[2-(6-nmethyl-pyridin-2-yl)- 313.2 imdazo[
1,2-a]pyridin-3-yl] (M+ 1) pyrimdine-2-carbonitrile
wa2(o2ogBsnet hyl - pyri di n- 2-yl) - PCT/US2003/027721
i mdazo[ 1, 2-a] pyridin-3-yl]- 331.2
pyri m di ne-2-carboxylic acid (M+ 1) amde (400 MHz,
CDC13) (J = Hz) 6 9.64 (s;
-[ 6- Brom) 2- (6 net hyl -pyridin- 1H, 8.15 (d; 1H J =
6.0), 1H, J 381.1 & 1H NMR MS m/z
2y|)-|m 12a]pyr|din-3-yl]- =8.0); 7.76 (d:
=9.4), 7.70 (dd; @;&JS(D ddo%od)lvﬂﬂli)rﬁ-wgslhﬁf) ne [1H;
d

J:9.7,2.1,736d 7, 7 (d;

1H J = 6. 3)? 2. 43 (g cﬁ—ﬁ9(5(28()» @/T-é(d %mﬁ%%lh@“z} g)

6 9.80 (dd;  4-[6-Fl uor d 2, ¢6518Y By kr, Py} i 45 @, ikt | J
1%7 3 276, 3), 321% ’

4)[6 ity ZQF nﬁt@zﬁﬁm 931,y11.17Hz,) 88, (2 (@)= 77673 | &17.2

lHDlJnldaZX)[Y)Za]VYT Bnll) |+, pyri Ldi - 26! aghne (di;
FACIE iy A 0% S av + 1)
%yﬂmgdlg)z-ylghgﬁe 6), 7.37 [fd 17% 8ﬁ®§¥ %(‘f e
= 0. 2), (s; 3H). 71@27’1\11{%0114)(@21179(891 599Hz
PCT/ US2003/ 027721 Name [IH NVR MS miz (DVSO-d6, 40D
MHz) 2.39 (s, 3H), 2.49 [[H),989( BIr3 (d, J = 5.99 Hz,
1H) , 740(d J =7.69 |Hz, 1H), 7.55 (dd, J = 9.11
1 17 rz 7.72 (d, J = 7.76, 317.2

f,-[(7@ %l%iﬁ HE{Z%H fjﬁ-zgzp% ridinyl] 1H), 7.76 (d,|J

')

pyddih&-yBlilnidazofR(dd, J| = (M + 1) 3322
a]pyridin-3-yl]-pyrimidin-2- M+1)
ylamine

4-[8-Benzyloxy-2-(6-methyl-

410.1

pyridin-2-yl)-imidazo[1,2- M+ 1)
a]pyridin-3-yl]-pyrimidin-2-ol

(CDC3, 400 MHz) 9.03 (d, J = 6.77 Hz,

1H), 8.34 (d, T=5.38 Hz, 1H), 7.84 (d,J

= 7.73 Hz, 1H), 7.68 (dd, J=7.73, 7.70
4-[8-Benzyloxy-2-(6-methyl-

Hz, 1H), 7.49 (d, J = 7.16 Hz, 2H), 7.36
pyridin-2-yl)-imidazo[1,2- 440.1

(dd, J=7.57,6.99 Hz, 2H), 7.31 (d,J =
a]pyridin-3-yl]-pyrimidin-2- M+1)

7.19 Hz, 1H), 7.16 (d, T = 5.43 Hz, 2H),
6.74 (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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pyrimdin-2-ylamne 7.77, 7.77 Hz,
5.

w0

1,

~N AP

©

99 Hz, 1H), 9.37 (s, 1
pov4amosp et hyl - 2- (6- net h
2- 332.2 a]pyridin-3-y

J

1H), 8.17 (d,
H)
yl -

I 1-pyrimdin-2- (M 1)

pyridin-2-yl)-i ntdeES20p3/027721

| am ne -[8-B enzyl oxy-2-(6- rrethyl 410.1
pyridin-2-yl)-imdazo [ 1, 2 (M+ 1) a] pyridin-3 -yl]
-pyrimdin-2-ol (CDC3, 400 WMHz) 9.03 (d, J = 6.77 Hz
H), 8.34 (Namb = 5 38 Hz, 1H) 7. 84H NMR MS m/z
[ 8- Benzyl ©XYy-2- (6-nethy| 7. Hz, "TH), 7.68 (dd, J|=
S@me?hyZﬂnmUZnapﬂifﬂ)alen8~l49 (d J = 7.16 Hz, 2H), 7.36
yrid -yl)-imdazo[ 1,2+ 440.1 (dd, J = 7.57, 6.99
I—uSUIﬁEH) amd(%ﬁ([a (6Jn€‘$=h3élj pyridin-3-yl]-pyrimidin-2- (Mg,
» 19 _7.16 (d, J = 5.43 Hz, 2H), ylampe "
p%dli’dZd?’BJMida?‘.]’@)f 7.20 Hz, 1H), 5.41 (s, 3H), 2.60M+1)
&]pydtn-3 -1 ]58rimsidin3®) 103| WO 2004/ 021989
CT/ US2003/ 027721 Name 1H NVR M5 m z
VSRR YRR apht hal ehe- | sul foni ¢ aci d
DGR BB Bxd- | PYTT AT - 2-yT )T dazol 1.2
3H-xanthen-9-yl1)-N-(4-{4-[2-(6-
methyl-pyridin-2-yl)-imidazo[1,2- 768.1
a]pyridin-3-yl]-pyrimidin-2- M+1)
ylamino }-butyl)-isophthalamic
acid
6-Amino-9-[2-carboxy-5-(4-{4-[2-
(6-methyl-pyridin-2-yl)-
imidazo[1,2-a]pyridin-3-yl]- 730.2
pyrimidin-2-ylamino }- M+1)
butylcarbamoyl)-phenyl]-xanthen-
3-ylidene-ammonium
(300 MHz, CDCl;) J = Hz) 6 9.73 (s;
6-Bromo-2-(6-methyl-pyridin-2- |1H), 8.29 (d; 1H; J =5.4), 7.62 (m; 2H);|412.1 &
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, CDCls) (J =Hz) § 9.92 (s; 3
52.1
y1)-3-(2-methylsulfanyl-pyrimidin-| 1H), 8.38 (d; 1H; J =5.1), 7.76 (m; 3H); M
+1
4-yl)-imidazo[1,2-a]pyridine 7.33 (m; 3H); 2.67 (s; 3H), 2.57 (s; 3H). ( )
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a]pyridin-3 -yl]-pyrimdi

6-(2, 7-Difluoro-6-hydroxy-3 -oxo-

WO 2004h219¢%1- { 4 -
met hyl

[ 2- (6

-butyl)-i
[ 2-carboxy-5-(4- { 4-[2-

n-2 lamno } -butyl)-am de
3 Hxanthe n- 9

-y

PCT/US2003/027721

-pyridin-2-yl)-imdazo[ 1,2- 768.1
a] pyridin-3-yl]-pyrimdin-2-

(M+ 1) lamno }

sophthalam ¢ acid 6-Am no-9-

(6-nmethyl -pyridin-2-yl)-

mdazo[ 1..&;fspPyridin-3-
rimdin-2- m no}- (M

yl']-

A 730. 21H NMR

A Mﬂ!&ﬁaﬂ)@ﬂﬁ%m 4@@16{1#[21 (eic
mBthypyridig-g- yiivtmgdlazq{_\} rZ-

gt 2,

anyl -
b takn J =
Faflio} uidfod ot

mG@lY ls?- O)SJ#H-Chrqr)leneZg-zréc
Eﬁfoéﬁ:re&dz (6-methyl -pyri

TCDI\)-PII HU‘ICD?C%_

8.29 (d; 1H J

M+1)

§2 (s; 1)-3-(2-1
.38 (d; 1H, J =5.1), 7.
-yI)-inidazo[l,Z-a]pyrlc
H, 2.57 (s; 3H). (M1)
CT/ US2003/ 027721 Nane 1tk
ot9ﬁrb||smy14{4rapt (’tyhrefhyl [ (4-
-pyr| I n-
PHYnRdrH) gngﬁﬁ?o[ ;{?rl
aipammyh) -

g@ﬁg?‘}‘gﬂgﬂﬁz H chro

amine

:a—m:e\lnw-hoo

-|md
m di n

ne

\nt hen 3-yl i dene-ammoni um (3
173 (s;
din-2- 1H),
&
yrimdin- 7.55 (d; 1H, J
414. 0 (m
ine 9.3, 1.8), 7.12 (m 2H
(s; 3H
din-2- (300 MHz, CDC13) (J
et hyl sul fanyl - pyrinm di n-
(A6-MISO3H)G M35, 1.72 (m, 2?)
T TR
N%R 1\1? B172 (d, 1H, J=3.5 Hz,
%Q,(t{ 1{1[ Jz70Hz) 7.47(d, 1H, J=
z.ﬁ/l‘HJrz‘}%?ml(t, 1H, J="7.0 Hz), 7.78 (d,
118, J= 8.2 Hz), 7.88 (d, 1H, J= 9.4 Hz),
7.97(t, 1H, J= 9.4 Hz), 8.15 (bs, 1H),
8.28 (d, 1H, J=4.7 Hz), 9.41 (bs, 1H)

3293
(M+1)

Cyclopropyl-methyl-{4-[2-(6-
methyl-pyridin-2-yl)-imidazo[1,2-
a|pyridin-3-yl}-pyrimidin-2-yl1}-

amine

(d6-DMSO, 400 MIz) : 0.78 (m, 2H),
0.89 (m, 2H), 2.51 (s, 3H), 2.88 (m, 1H),
3.18 (s, 3H), 6.81 (d, 1H, J= 5.7 Hz),
726 (t, 1H, J=7.0 Hz), 7.44 (d, 1H, J=
7.5 Hz), 7.65 (m, 1H), 7.77 (d, 1H, J=
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)

351.3
(M+1)
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sul fonic acid (d6-DVSO, 400 MHz)

(m 2H), 2.29 (m 2H), 2.
w@y@homesyl - { 4-[ 2- (6- met hy
J= 3.5 Hz, 7.30 (t, 1H J
yridin-2-yl)-imdazo[1, 2-
J=7.0 Hz), 7.78 (d, a]py
(Mt ) 1H

J=8.2 Hz), 7.

1.72 (m 2H), 2.
55 (s, 3H)
l- 4.36 (m 1H),
= 7.0 Hz), 7.47(d, 1H, J=
329.3 7.0 Hz), 7.70 (t,
ridin-3-yl]-pyrimdin-

1

88 (d, 1H, J= 9.4 Hz)., am

07

6. 72CT/US2003M)27721

H,

2-yl }-

ne

97(t, 1H Name9. 4 Hz),
4.7 Hz), 9.41 (bs, 1H)

8.

15 (bs, 1Hg NMR28 (d, 1H,
(d6- DMSO™ 400 WHz) : 0.78

MS m/z

m 2H), 0.89 (m 2H), 2
ycl opropyl - net hyl -{4-][ 2-
H J= 5.7 Hz), nethyl-p

ﬁanl {Jr-g[h- é—meﬁ?@ ply'ﬁlhn—
2}3(1) midazq[d,2-apyridin 3(31]-4
. %.h_zz. 93 (L
pyripqih-2-Yiwging 1y 3=
CT/ US2003/ 027721  Nane 1

Hz) : 1.23 (d, 6H, J= 6.
DS, 1H) 6.70 Isopropyl

(CgﬁlDI\’fS&aHD ,1\/[122)881.Qméc1,1€l(ﬂOi J=
- . S . y
b2 85 3 SEDA Lt b 570
st4f'H§ o, 28](E| 11D T—%581H§) 7 46 @,
) J= 6.8814).67 ct’ Hs ws 1Ha>

119 W71 711, 9RAG0. 2600
111417528 He) ﬁ%&r(b% -155’ din-

7431} 15 Y 366uTovtolo

345.7
]£M+1)

, 4L

N4 {10t Dyeitingd d

Sirtlpootlfariind )

pyrimidin-2-ylamino }-butyl)-
(BODIPY-FL) amide

>
J
(
QO
1
7y
al
1
8|8 .Hz am ne 1
5
P
M
(
(bs
2
7
7

ridin-
68 +Hz); 746 (d;
in-3-yl]- 1H J= 6.8 Hz),
(Mr1)

7.86 (d, 1H, J=

pyrim di n-2-yl }-am n¢

IN-(4-{4-[2-(6-Methyl-pyridin-2-
y1)-imidazo[1,2-a]pyridin-3-yl]-
pyrimidin-2-ylamino }-butyl)-
(Texas Red-X) amide

1075.1
M+1

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

acetamide

361.3
M+1)

IN-{4-[2-(6-methyl-pyridin-2-yl)-
imidazol[1,2-a]pyridin-3-yl]-
pyrimidin-2-yl}-acetamide

(DMSO-d6, 400 MHz) 2.14 (s, 3H),

2.44 (s, 3H), 7.12 (dd, T = 6.99, 6.92 Hz,

1H), 7.18 (d, T = 5.46 Hz, 1H), 7.36 (d, J

=17.66 Hz, 1H), 7.54 (dd, T = 8.09, 7.24

Hz, 1H), 7.75 (d, T =6.15 Hz, 1H), 7.76

(d, T=17.33 Hz, 1H), 7.89 (dd, T = 7.75,
7.69 Hz, 1H)

345.0
M+1)
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8.1 Hz), 7.97 (t, 1H, J= 9.6 Hz), 8.26 (d, 1H, J=6.8
Hz), 9.48 (bs, 1H) -(4- { 4-[2-(6-Methyl-pyridin-2-

waeosmridsxo[ 1, 2-a]pyridin-3-yl]- pyrimdin-2-pCEHDIB003/927721

-butyl)- (BODI PY-FL) am de -(4- { 4- [2-(6-Methyl -pyri
din-2 1)-imdazo[ 1,2-a]pyridin-3-yl]- 1075.1
pyrimdin-2-ylam no}-butyl)- (M 1) (Texas Red-X)
amde T- [3 -(2-amino-pyrim din-4-yl)-

(6-met hyl -pyridin-2-yl)- 361.3

I mdazo[1,2-a]pyrimdin-7-yl]- (M+ 1) acetam de

(gyF %ge A%s%golwgggﬂg”%g DiiSibitid of Adivin Tgrﬁe I iHleptZr Kfnase

Aémhey(6 met hyl -pyridin-2-yl)- 1H), 7.18 (d, J = 5.46

, m da ;%TelT(ngpb%tqvm 1ﬁhg>1t)9[3] activity oggorpaounfp_yf foymyle (Do‘@n be
sgef:p%m}g%ﬂs &%rlﬂe)d 1nFEHé' fdﬁb%x{g &a)ﬂ_}% gsacet am de Hz,

Hz, 11-1)° J =7.33
Hz, 1H), 7.89 (dd, J=775 7.69 Hz, 1H) 106 WO

04/ 0 9 PCT/ US2003/ 027721 Cel | - Free Assay for
Mﬁg Inhibition of Activin Type | Receptor
KCAR-FPee ASdaly\oF EvAlagtidShithiBiticdCdf Autophesphiyition of TGFB Type
activity of conpounds of forrmula (I) can be 5

abBeeppser by et hods described in the foll ow ng

exanpl r [

A R Pl SR P TSP R et
the autophosphorylation activity of the cytoplasmic domain of the receptor containing
an N-terminal poly histidine, TEV cleavage site-tag, e.g., His-TGFBRI. The His-
tagged receptor cytoplasmic kinase domains were purified from infected insect cell

cultures using the Gibco-BRL FastBac HTb baculovirus expression system.

To a 96-well Nickel FlashPlate (NEN Life Science, Perkin Elmer) was added
20 pl of 1.25 pCi **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%Brij 35). 10 ul 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
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 presence of
DMSO solution containing with no test compound and non-specific binding was
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-TGFORI SDS-
PAGE band was quantitated on a Storm Phosphoimager (Molecular Dynamics).
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| Receptor 10 The serine-threonine kinase activity of
TG 3 type | receptor was neasured as the

wa@edosptiesphor yl ati on activity of the cytopl asnPCr/usves/on7721

of the receptor containing an N-termnal poly

hi stidi ne, TEV cl eavage site-tag, e.g., H s-TG(3Rl.
The Hi s- tagged receptor cytoplasm c ki nase donai ns
were purified frominfected insect cell cultures

usi ng o OC6F Bihul b ad typacallyBxhidaed [0y ivaluss eXlpssebai bhpM,
system_ 15 To a 96-well Nickel FlashPlate (NEN Life
sene gekibitebiop Malpesedlgssiped GH4MY 20 p1 of 1.25 pd
33P- ATP/ 25 pM ATP in assay buffer (50 nM Hepes, 60 niM
NaCl, 1 mM MyCl2, 2 mM DTT, 5 mM Mnd 2, 2% gl ycerol,
and 0.015%Brij 35). 10 pl of test conpounds of

formul a £I) prepared in 5% DVSO sol uti on were added to
dxample 4P ate. The assay was then initated with the
addition of 20 ul of assay buffer 20 containing 12.5

prol  gfinibiten BBl RbViDtypat hecepiol (AR Hikermsyvaitephosphorylation
i ncubated for 30 mnutes at roomtenperature and the

retiaty Bhtestranepoundofifarmhla Y can by deerpgd © & URLY mgnenas
TBS, . jati. | . .
g e

iAlhidiviak a8dd inasacdef itedfis-AGRRINt s measured in the
presence of DMSO sol ution containing with no test
conmpound and non-specific binding was 25 defined as
%‘Pﬁ;ﬁ geasured in the presence of EDTA or no-kinase
control. Alternatively, the reaction perfornmed using
t he above reagents and i ncubation conditions but in a

rssay borfvalaaiges Cgl;hdambdnihimmw_f Ky Sigugling and Lyéfoxicity
4-20%SDS- . P i i .
*aai ol pBEi g B G0l oA Gl drpingd

\Waa stiiiad Hhieirabidy eninBibSTGHP-dossd RARBgeferdsbbépectet ativity in
nam cs). 107 WD 2004/ 021989 PCT/ US2003/ 027721
-of formula (1) typically exhibited |IC50
val ue tithsfe R OIRitR XM PAT-RRibGROreY ket i
of | odleHq2 B e latkp uthso R pTRIMAR, DA R ifimOre tfownin
ANVIBM. megliyme contaiomngpObs FBR genit)lliki(heE/ml), streptomycin (100

R S A5 LD, LR BLRH s i
¢RI TIRAFarBRENE dells W@ MRS dte@¥CL Bnckitedtion oS 2184 80*cglls/well
i s-tagged formof Ak 4 (Hs- Ak 4) was used

in
gh 86 evadlpletee and garpeg-fagRro hags in media with 0.5% FBS at 37°Cina 5%
CO; incubator. The cells were then stimulated with ligand either 2.5 ng/ml 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
detected using the LucLite Luciferase Reporter Gene Assay kit (Packard, cat. no.
6016911) as recommended. The plates were read on a Wallac Microbeta plate reader,
the reading of which was used to determine the ICso values of compounds of formula
(1) for inhibiting TGFB-induced PAI-Luciferase reporter activity in HepG2 cells.
Compounds of formula (I) typically exhibited ICsq values of less 10 uM.
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Exanpl e 115 Assay for Evaluating Cellular Inhibition

of TGF(3 Signaling and Cytotoxicity Biol ogical
w@edaouo21og9 of conpounds of fornula (1) were detrenismd3/027721

by measuring their ability to inhibit TGH(3-induced

PAI - Luci ferase reporter activity in 15 Hep& cells.

Hep&2 cells were stably transfected with the

PAI - Luci ferase reporter grown in DVEM nedium

cont ai@ytogxitayowaBIetepainied ubing the(sa®® cell whilfyre conditions as

Sprelpaf g, e it viab Uy PeS e B Sy

Eﬁ&bta{i&‘i‘@vfitﬁ%@é?&iﬁtle%el\l\@ifaﬁilibhﬁﬂ (PdcRérddcaAtnd 6016901).
concentration of 2.5 x 104 cells/well 20 in 96 well

pCanmsingn df Sraniadd) typicalty echitiied D values arelier thap 169
FBS at 37Cin a 5% CO2 incubator. The cells were then
stimulated with ligand either 2.5 ng/m TG(3 in the
starvation nedi a containing 1% DVSO and the presence
or absence of test conpounds of of fornula (I) and

i ncubat ed as descri bed above for 24 hours. The nedia
was washed out in the foll ow ng day and the |uciferase
reporter activity was 25 detected using the LucLite
Luci ferase Reporter Gene Assay kit (Packard, cat. no.

6016911) gs recomended. The plates were read on a
eNilgy ophet a pl ate reader, the reading of which

V\R%?rg?&dlzmugﬁhgOnlﬂ_&ruhﬁibit%powm;rs&gﬁaliﬁgnpounds of
fornmula (1) for inhibiting TG-(3-induced
PAI - LuEhe esllubse inhiision of aciiyin signa)ing actiwiydy 1e#qogpounds of

unds of formula.(l). tvpj
RPN 2 SLMGR 4 Bl B ASbA P Bsampic 1
P&EEMIBRODOOZ/ Al DT actGih taddediotsyrumastadiet eelid ingdace of thy
the sane cell culture conditions as described above.
speeg/ml d&HPy, cell viability was determined after
overnight incubation with the CytoLite cell viability
kit (Packard, cat. no. 6016901). Conpounds of formula
(Exampleiddl | y exhi bited LD25 val ues greater than 10 M

510 a 1 for_Eval uating Cellul ar

IﬁFﬁaBi%(T w@f“&@@‘aﬁ% EXYS % cel'l ul'ar i nhibition
Of’;'e@&ﬁdtz\binrb{?ﬁz%%?if&i CéSldg¥h Phonktor-EpéendOnBIRSRaBPRjein Cells
formula (I) were determned in a simlar manner as

descr i Bibmobiasts werertlebxehisom theigin ehadibitranpeanio BipggKpressing

? &G FrYdrBsceRt Iargge?rg(éﬁ)%%&éf%é LS Of ﬁl%lchﬁaéeﬂ 19&'1615}8m8{er (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,,
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 TGFf-induced Collagen-GFP Expression

Cells are thawed, plated in complete DMEM (contains nonessential amino

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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15 2.5ng/ M TGFO. Exanple 117 Assay for TGH(3-1nduced
Col | agen Expression Preparation of Imortalized

w@iokagesd Pr onot or - G een Fl uorescent Protein GetT/8S2088027721

Fi brobl asts were derived fromthe skin of adult
transgenic mce expressing Geen Fluorescent Protein
(GFP) under the control of the collagen 1Al pronoter
(see Krenpen, K et al., Gene Exp. 8. 151-163

(7hQ 2AhgferrSE]ntS O8RICR oA Kith!30308d ceilé Peravell iarsoail abmpte
sensitive large T antigen that is active at 33C. Cells

DMEM perridiaing % febralhsamim, tam sfikopphepel redCThe cellsafe

t.he .| o ' ' . , :

g oo RRF 3 OB 9T5 3 RSk Gy YRGE g3 o The Bhre, chtions

Qfonlﬁ_hif?ﬂrg te?t_ dﬂﬁtﬁ)gg‘}iléldoﬂhﬁnﬁlta lr(]l') faref theheddeelto Sripiizsa‘&te)vells with no
roliferating. s are then fro i quat s

FSJW]m, @ wistl ap gqiplg:agei \ﬁ@lls&li@gl g/l |TC§}1.e @t]é&sig’g@glé? added to all of

Ttﬁé: (x}el;ljé ﬁ%&q ggﬁgehﬂgﬁdﬁ(gﬁpl‘%x BRI R8s Rl etnidich at 530 nm

thawed, plate

in conplete DMEM (contains nonessential
afolloveing Bcisationst 485 nivl waosdheanpy atdBbeuraafierzhempddition of solution

L-glutam ne) with 10 % fetal calf rum,an i ncubat e
GBS EforapRndi0p i ori RTQEF F e SR E Bl L)
afiR dafy@e tiinZe@resdddhs YA 00 f PEFREAdRed 1 ma 306 62dach test
and transferred into 96 well format with 30,000 cells
pemplel | in 50 | conplete DMEM containing 2 %fetal

calf serum but w thout phenol red. The cells are

i ncubated at 37C for 3 to 4 hours to allow themto

aghfi EmPpodifienp) ate, sol utions containing test
compounds of fornula (1) are then added to triplicate

[ i th TG 3, wel |, tripljcat | |
W th 1P Underpisod BiasB AT ed G o Bt b ) GRS I ¢ e
\f’fdnﬁxﬁlcﬁén FithitRal et SIRRAICRM TpAibh oRer &, Be FfegbE description is intended

ibh
uorescence em ssion at ‘530 nm followng excitation
ato ikgfraterandaot Hedtsthe eeppaiof 4@ ipnentien.avhiel istdesinediby thegpope of

e e i o Febisp e AR AR R Bty A€ e

agcBpé bee BXWvESgeRims the ratio of TGH(3-induced to
non-i nduced for each test 10 sanple. O her

Enbodi ments It is to be understood that while the

i nvention has been described in conjunction with the
detai |l ed description thereof, the foregoing
description is intended

110



10

15

20

15 to illustrate and not limt the scope of the
i nvention, which is defined by the scope of the

wa@ppenzhiosy cl ai ns. Ot her aspects, advantages, aPdI/us2003/027721

nodi fications are within the scope of the follow ng
claims. 110 WD 2004/ 021989 PCT/ US2003/ 027721 \What is
clainmed is: 1. A conpound of the follow ng fornula:
Y2 (RR)n - Y (1) X2 XxN(R)mX3X NN 4 wherein 5
&bt iptlaixied iX2, X3, and X4 is independently sel ected

I ded at only two of X1, X2, X3,
éndpﬁame%wdﬁ)g ﬂﬂf@ﬂﬂﬂ'llqgaﬁ%%@gl y: each of YL and Y2 is
i ndependent |y sel ect Ysom CRI or N, provided that at
| east one of Y1 and/Y2 t be N each Rl is
I ndependently sel e algyl al kenyl', al kynyl,
al koxy, acyl, 10 am no, nitro, cyano,
guanadi no, am di no, Y, suI fo, nercapto,
al kyl sul fanyl, al kyl gul finyl, alkyl sul fonyl, I
aninocarbony%, alkylcarbonylan1no @

al kyl sulf (R bkylcarbonyloxy
ur ea, t%ﬁourea sul fenj de, car banoyl,

cycl oal kyl, cyclloal kyyoxy, yl sul fanyl ,

het er ocxfe S | oxy,

het er ocycl oa(4kyl suI anyl , aryl oxy, aryl sul fanyl,
aroyl, 15 heteroaryl, heteroaryl oxy,
het er oaryl sul fanyl, or heteroaroyl; each R2 is
|ng§ggndently sel ect ed from al kyl, al kenyl, al kynyl,

hal o, hydroxy, -NH2, -NH aI kyl), -N(al kyl) 2,
- NH( cysabl@af Xy X, X~3 I\Kndl)&ylls jrideyealdentiy :’ieYéc)ed from CR® or N; provided
NH( het er ocycl oal - NH( heteroar ),
-t aplyipre qféfleP%c%maaéPiwn eN@B}lﬁfwcoum eroaryl ,

- NH( ar.{ikllf ¥y, F&Y Y%i%q}léf%'ende(n@ Qi\b# YohPERY br Nplvided that at

aral k ar oy rocyc
ahanenwayfimuikyﬁmaﬂkﬂﬂ” heteroaryl, het er oar al kyl ,
het eroaroyl, nitro,

each R! is independently selected from alkyl, alkenyl, alkynyl, alkoxy, acyl,
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,
heteroaryl, heteroaryloxy, heteroarylsulfanyl, or heteroaroyl;

each R? is independently selected from alkyl, alkenyl, alkynyl, acyl, halo,
hydroxy, -NH,, -NH(alkyl), -N(alkyl),, -NH(cycloalkyl), -N(alkyl)(cyclocalkyl), -
NH(heterocycloalkyl), -NH(heteroaryl), -NH-alkyl-heterocycloalkyl, -NH-alkyl-
heteroaryl, -NH(aralkyl), cycloalkyl, (cycloalkyl)alkyl, aryl, aralkyl, aroyl,
heterocycloalkyl, (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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cyano, guanadi no, am di no, carboxy, sulfo, nercapto,
al koxy, cycloal kyl oxy, (cycl oal kyl) al koxy, aryl oxy,

wa@eopabioexy, heterocycl oal kyl oxy, PCT/US2003/027721

(het erocycl oal kyl ) al koxy, heteroaryl oxy,

het er oaryl al koxy, al kyl sul fanyl, 111 WO 2004/ 021989
PCT/ US2003/ 027721 cycl oal kyl sul fanyl ,

(cycl oal kyl ) al kyl sul fanyl, arylsulfanyl

adyaldaudym&ﬁ@ﬂ,y(lcycloMkyléﬁlbyiytdfamal Iayyllslllffahﬂngﬂalkylsulfanyl

e PPl P e B e RSt

{} Qlﬁfaﬁl@%'lfanﬁ ”élﬁ?l&klk’h?ﬂ YikylsuBbisy] &ﬁhb&@%r@m andinosulfonyl,
cycl oa

kylcar bonyl am no

(d&yibﬂhbmytrﬂmbkwcmtl@dﬁﬁy}]bmétmno i{cmlgql]gé&aﬂgﬁ%rmﬁy}pémno
t
( HE g : ll'no ’]%ygciaﬁtgﬂ%gaar i o&%&te&%&)&&ll}ﬁ?ﬂ’am&mg 0

h@%&?&@&hﬁhl&ﬁnﬂﬁﬂyéﬁﬁhﬁmmmBét@lfo@ﬁ}ﬂcailrliqnlylmnb@ nyl ami no,
koxycar bonyl am noal kyl am no

(hfé@r@ar@b\qywayb@pyha@ama@W&?ﬁrh@wﬂwpaﬂ%cmmmo |

h

R RS Rty
i (rh@terd@ylauryllslﬂfﬂdytnmyihaaikyiombbwlammnalkylahkm; ycar bo n y I

A B P B FlkoH S gLl TeRP Y B pureg, thigurea

sulf%Fnoﬁri sﬁ’lFfé}HﬂdQQQ dehtamoghen m > 2, two adj acent Rl
groups-can join together to forma 4- to 8-nmembered

opt i onalib yeleantssirom@y dc2.6y ef #ioprovidedihyt when m 3 3, two adjacent R’
sel ected .fr

c e At biChgher o Sfm P s B RV Splctily $eded oipic
t pofetyrenbered opti onal Iy subst i tut ed cyclic noiety;

and each of R' and R3' is_inde %e L%ogs(el ect ed fronk
hydr og@ s selected fromy Pyl y pr 3; %{P‘ng??{}q at 2, H¥q pdjacent

h r

gﬂl gP qg@xtx%et%§ ?orgﬂ}? 10:8- n@%@g%%eg %Hﬁ'(?}ﬁﬁ’ly'gﬁbstlgﬁcgd f:ychc
ainlo)eltﬁuﬂnm nyl, al kyl sul fonyl cycl oal kyI car bonyl ,

(cycl oal yI ak gar.bon 0 ralk ar bo I,

het er o3F8(0 gi 9‘?% P&J‘B&?ﬁéﬂd?@gt éﬂﬁ%@ @?%eé‘c%yl alkenyl,

hei e adiRNly, adyilaiagd, %?Hﬁdx}a&ﬁlho mﬁfﬂ" dﬂf@ﬁ@@ﬂ@lﬁﬁdlno amidino,

al kgl car bonyl ani no, (am no) ani noc

acekl e lEn yresenpto ey o ynyl, dkklwlﬁaylf dﬁyhs&lﬁwé
f
(@&? Zlgh{ay cjné/FE y\%/ charrf%ngallfy%?arg%%l oa%)}fya{rg‘lﬁlrlcg%hﬁm no,
( Batedoopdlsatkyledriottys, l{lhét@mdydﬂhlksbl,)ac@'l hewasapeyly(haterswyl)acyl,

aryl| sul f onyl am no
aminocarbonyl, alkylcarbonylamino, (amino)aminocarbonyl,

alkylsulfonylaminocarbonyl, alkylsulfonylamino, cycloalkylcarbonylamino,
cycloalkylsulfonylamino, (cycloalkyl)alkylcarbonylamino,
(cycloalkyl)alkylsulfonylamino, arylcarbonylamino, arylsulfonylamino,
aralkylcarbonylamino, aralkylsulfonylamino, (heterocycloalkyl)carbonylamino,
(heterocycloalkyl)sulfonylamino, (heterocycloalkyl)alkylcarbonylamino,
(heterocycloalkyl)alkylsulfonylamino, heteroarylcarbonylamino,
heteroarylsulfonylamino, heteroaralkylcarbonylamino, heteroaralkylsulfonylamino,

alkoxycarbonyl, alkylcarbonyloxy, urea, thiourea, sulfamoyl, sulfamide, carbamoyl,
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ar al kyl car bonyl am no, ar al kyl sul f onyl am no,
(het erocycl oal kyl ) car bonyl am no,

w@ batoriesycl oal kyl ) sul f onyl am no, PCT/US2003/027721

(het erocycl oal kyl ) al kyl car bonyl am no,
(heterocycl oal kyl') al kyl sul f onyl am no,

het er oaryl car bonyl am no, 30 heteroaryl sul fonyl am no,
het er oar al kyl car bonyl am no,

heycloatkat, sy klsbhlkmllomroyblaﬁikwbulfalml Koxgloalkylyakyl, (cycloalkyl)alkoxy,

TRt P SRey SBGY SBrnPH3 18685,

R@Térb@%ﬂﬁﬁ(y%?fl@ﬁl (hedeedayalobdyl)alkyc Km&rKWcﬂ?&M{yl)alkoxy,

cycl oal kyl sul fanyl ., (cycl oal kyl) al k

( 9f@rqsfaplre91ﬂcyla¢1kjdwfanyk @5/3&4 BHORY| a)rﬁhswwgmafaélﬁgu aralkyloxy,
B BB it RS BRI s paigey oo istfons

(Hmamakkyl; |(hmérba/dyb)alkkmyg )o,r (heteroaryl)alkylsulfanyl
(het oal kyl alk aryl oxy,
a‘fr)?i %ﬁ%ﬁlcallé{raﬁgelﬁ’% @Pﬁ‘)‘éﬁah%eoﬁr al kyl sul f anyl ,

arylalkenyl arylalkynyl het er oaryl, heteroaryl oxy,
heteroarylsulfan heteroaralk \ '

(%heilde campoynsl df@%ym lowheteint eacbaf 541,)&, kypd XaisfGRY| ; or a
pharmaceutical |y acceptable salt or N-oxide thereof 2.

The conpound of claim 1, wherein each of X1, X2, and

X3 The €h¥hpountibf3laink e whersOentt Rifis fldapendentlydetsceddTrom
each R' is independently selected from hy

s H0BET PERLRKIFH iy drgyarily h halealksherynoalkyl, aryloxyalkyl,
am HQ@H%}{%]I{%@@%@M%&W hal%mg@gxgaéa%&w 20! gdénadmo amidino,

al kox tar Yyano, “guanadrn
am dinm, canhnxymheteram’gbxgyl dhetyearbanyl] ammyba,rbonyl

e T s
(heg l%aswch&ﬂiﬁ)ﬁh&ﬁ# l{ﬁ&‘%roamﬁﬂql&ﬁ@a(}%{e}@r#iﬁiflyylsulfanyl

(heteroaryl)alKyl sulf et efocycl

( hehetlemydp@i&ylkme}eawwloallqy@aléwbémgeroarsdr om%o@ralkal kyl .
4. The compound of claim2, wherein each Rx is

i ndependently selected from 20 hydrogen,

uhs Ths tompded oickayth 2, Rhereixyszh R lis 1nHépéngley®@Hcfb}d| from
hydroxy cyano, _guanadi no, _am di no,

| k hal

Ny SroRgl, Aot Fh TR RIKTL TR P alkewyhalo,

- NH | 3 ted

o P T ebanaa ok GRIGHRYY AT (aE DNRRKAPAIIIY ©

NH(NH(I&dwgya]kng NH @lkoydalkyl),- NNﬁcab(bogyhlﬂcgl)t -N(unsubstltuted
etero

b oo, bR am D, b H G ok vialiyD,

Th fhpfm | @ﬁ{(ﬁété‘ﬂoﬁ}aﬁqyl)’\bﬁlﬂo em@ﬁhmocﬁhémwagmen
me
ar)llmnocarbogyl heterocycloalkyl or heteroaryl.

5. The compound of claim 2, wherein each R* is hydrogen, methyl, ethyl, -NH,, -
NH-CO-methyl, -NH-CO-ethyl, -NH-CO-pyridyl, or -CO-NH(OH).
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NH CO- net hyl , -NH CO et hyl, -NH CO pyridyl, or
-CO-NH(OH). 1.13 WO 2004/021989 PCT/ US2003/ 027721 6.

wab@4ozrypound of claim 2, wherein each of X2, X3r/us2ed3/ 027721

X4 is independently selected from-CH, -C(CH3)-,
'C(G_l)" 'C(NHZ)" 'C(CO'NHZ)" 'C(CO' NHG")-,
-C(NH(unsubstituted alkyl))-, -C(NH(aryl))-,
-C(NH(ar al kyl ))-, - C( NH( het er oar yl))-
6 NFiermongovad yf dallnyl )Whereis ead( MK mdsxms undepcr@i@nﬂy

e L

bubstifuest] dkyyk) )cgm{ S02- |
NH- S02- ggtaglrvlgglrm } %» NH- alr)”: k}/ }gary ))
C( NFOE3argliod) )er@@ﬁ%@ﬂewml = -C(NH(heteroaryla kyl)

o NSRS R MO o b COTEOO ety
C( mﬂ(ﬁmeﬂgéﬁaﬂ?ﬂkyl ()3QNH|CO I(he’ceroarylalkyl)c}
| O CRbS O ot 1 By 'S%- X P SANAT 5> hetroaryD)-,
| G X4 N;
gngl X@H @@?ga%lﬁ laac-@(ﬂﬁ 0 g{éuns st [ t ut ed al kIyIS))
- C( NA(XHy$9) I\IH(uns@bNHQtad alktylbb ) YCINFCERLA Nt Dar y1 ) ) -

K bstituted
aI ky'aigﬁt §6C§@¢%ﬁ %ré’ §/‘I’ ﬁ@“%@?ﬁ%}@%{{gﬁ (>er oaryl)) -
(8- § 05 -AIHWétbobarylal Y- fet L \drak kot
- C( NH- 802S ( Ensubs%rl)ot rgt elg(” @@I}(d ﬁ%?RIHwSOZ&(ﬂg?y

- C( NmdS02s Helder oar vl )) -, 20 C(NH-SOZ (aral kyl)) -

- C(NH- S02- ( het er oaryl al kyI )) -,

- C(NH SO02- NH(unsubstituted al kyl)) -,

- O NFheS@2apNbiid of¢ldim 2, whatihlida GORE XH{rdeX g5 oGy, [X4)is N; and Xj is -

- kyl)) -,

= m% m{a F%ﬁ%‘g‘ﬁ% *%311») ~C¥E@yD)rhe conpound of
C' aLOoaNH( a‘x"&l@ﬁf}'— fCQNH(Bet%Fda%Q})Edcmﬁge%ro&yla%l)% 9. The
conpound’ of wher €I n "each I s i ndéependent |y

sel e€(WH-E€Pensubsiituted rikyl)) e dCATHTQ- (Myb)-m@(élHegzo ~(heteroaryl))-,

ot K oA A Yo ORI B e keny ! al Koxy,

acyl-C(Na- Soz-hmﬁlﬁsmute&akm)xyﬁcm S@@-WYIRPU@(NH 80;-heteroaryl))-,
am di_ ho, am no, carbox ner capt o, al kyl sul fanyl,

o ey eSSy itk C N Sy (e ipirabeiDbony|

al kY eREDEOYNMTLARbst RS 345 BS-D A58 .‘Wﬁ@wlﬁgnvl OXY,

-C(NH-SO,-NH(heteroaryl))-, -C(NH-SO,-NH(aralkyl))-, or
-C(NH-SO,-NH(heteroarylalkyl))-.

8. The compound of claim 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, aryloxyalkyl,
heteroaralkyloxyalkyl, unsubstituted alkenyl, alkoxy, acyl, halo, hydroxy, carboxy,
cyano, guanadino, amidino, amino, carboxy, mercapto, alkylsulfanyl, alkylsulfinyl,

alkylsulfonyl, aminocarbonyl, alkylcarbonylamino, alkoxycarbonyl, alkylcarbonyloxy,
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114 WD 2004/ 021989 PCT/ US2003/ 027721 al kyl sul fonyl ,
sul fanoyl, cycl oal kyl, heterocycl oal kyl

w@ batoziosycl oal kyl )al kyl, heteroaryl, or PCT/US2003/027721

het eroaral kyl . 10. The conpound of claim8, wherein m
iIs 1 and R is selected from6-al kyl, 6- 5 al kenyl,
6-cycl oal kyl, or 6-halo. 11. The conpound of claim8,
wherein both Y1 and Y2 are N. 12. The conpound of
Glidi M fbhyl, Wy FcloBlk§Eheefeclbilam, therodycivatkydarkiyl,
R2°i's 10 i ndependently 5el ected from unsubstituted
dketeydarylhgohaisapatallyl.,  hal oal kyl, ami noal kyl ,
aryl oxyal kyl , het eroaral kyl oxyal kyl, al koxy, acyl,
hal o, hydroxy, carboxy, cyano, guanadi no, am dino,
-1INHZhe sBAGAINKYIf 2N, wilérelnkyligiandR” is selected from 6-alkyl, 6-
rmnocPe/cI oal kyl ?m no, . nonohet erocycl oal kyl - am no,

J éérye&aﬁqy. Aioplo.
nmono( het er ocycl oal kyl al kyl ) am no,
nono( het er oar al kyl ) am no, -N(al kyl) (cycl oal kyl'), 15
ridr Thp tampaindydfsldimSnywhere boph Yulahd fglare M| kyl sul f onyl
-CO-NH2, -CO NH(al kyl), -CO N(al kyl)2, -NH CO al kyl,
-N(al kyl ) -CO al kyl, -CO2-al kyl, -0-CO alkyl, -S02-NH2,
-12S08 Nl bf clai@ORr, Mty h iselechdd- 1562 1adrRydngd each R is
-N(al kyl) -S02-al kyl, -NH CO NH(al kyl), )
-imétmengqnﬂ_y@@jempq@ Aoy prysubstituted alkyl, hydroxyalkyl, haloalkyl, aminoalkyl,
ﬁ&lﬂﬁ@\r{}bi fﬂﬁ%@a@lﬁyéﬂ% ﬁfk%?{f,yalcyl, hgi'él; ﬁ‘}d%&y, carboxy, cyano,
- Al &difey, |antitinEONIILK yonditteyB&iRimmy, dialkdyétneinoamyhqcyelidkplamino,

| kyl - NF- SCR-aryl, . - NH SQ2- NH( a] kyl),
AR TO S e, PR TR BRSLI RISl Kyl or
Hﬁ&@gﬁ&éﬁé‘cyléﬁkyltm?%glﬁfsmpHf&ﬂoeiete@&@alaxyl}a%nin%gﬂ(alkryl)@cloalkyl),

IS substituted a -position with a 8
seé¢reaptedalkylontfapybabalsnbiny b ailgilsubfonyINQO-NH,, -CO-NH(alkyl), -CO-

al k ' dj | am-po 2 Wslo)
RO BT A s L AR Cotgh S P BRFY R £ R 02
neoeNHigken csysir@l HEKS0)-andy1) oN(alkyl)-SOz-alkyl, -NH-CO-
m)no%t esra?)’ar al I%aldg%’)r;o ?N%—I-%{Q}]I—_Igaalyk)yli) 2 o
N ealkyl), - NEadk x4 —?}Jﬁ(gl}(yl), -NH-alkyl-NH-CO-alkyl-heteroaryl, -NH-alkyl-
: - LW shat - N
alﬁﬁ@?‘é% lflomgk}r%f’} A 1R R R Wiy 1-NESR, Ko - G, -NEE
- Akt VKYS O Nty CONEL- §Q4 - NN(RISOR, --N(3lk y SO Ml (ajity 1), heterocycloalkyl,
- NH al kyl - NH S02-aryl, -NH S02- NH( al kyl ),
-qhet9¥YL S02- NH(al kyl ), heterocycl oal kyl, or 30
heteroaryl. 115 WD 2004/021989 PCT/ US2003/ 027721 14.

The conpound of claim13, wherein mis 1 and Rl is
sHl. eEheeebnipound ©f pleininy2, wherein R” is substituted at the 3-position with a

group selected from guanadino, amidino, -NH,, monoalkylamino, dialkylamino,
monocycloalkylamino, monoheterocycloalkylamino, monoheteroarylamino,
mono((heterocycloalkyl)alkyl)amino, mono(heteroaralkyl)amino, -NH-CO-NH(alkyl),
-N(alky!)-CO-NH(alkyl), -NH-alkyl-NH-CO-alkyl-heteroaryl, -NH-alkyl-NH-CO-
aryl-heteroaryl, -NH-alkyl-NH-CO-alkyl-NH-SO,-aryl-heteroaryl, -NH-alkyl-NH-
SO,-aryl, -NH-SO,-NH(alkyl), -N(alkyl)-SO,-NH(alkyl), heterocycloalkyl, or
heteroaryl.
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6-ethyl, 6-propyl, 6-chloro, 6-trifluoronethyl,
6-vinyl, or 6-cyclopropyl. 15. The conpound of claim

wdadzomozed n mis selected fromO, 1, or 2. 5 HSI/UTIvE3/027721

conmpound of claim 15, wherein RL is substituted at the
5-position or the 6- position. 17. The conpound of
claim 16, wherein RL is Cl.4 alkyl, Cl.4 al koxy, Cl.4

al kylthio, 10 hal o, am no, am nocarbonyl, or
allkoXheeompawi of thim TRewhaeipauisd afd B @isetedtsd frakred-siethyl,

eac .S independently sel ected from unsubstituted
R o RS T R e TSI

aryl oxyal kyl , heteroaral kyl oxyal kyl , unsubstituted
alkengl, al koxy, acyl, halo, hydroxy, carboxy, 15
cyanbhe 96 claiihilg wherein mipselapipioBOm Py Anetio,

di al kyl am no, nonohet erocycl oal kyl am no,
nonohet er oaryl am no, nono( het erocycl yl al kyl ) am no,

b dlhercatipplindof claim f et Rf saubdbticylel anihe G- pasitida®x yhe 6-

mer capt o, al kyl sul fanyl, al kyl sulfinyl,
aPSHI fonyl , - CONH2, - CONH(al kyl ), -CO N(al kyl )2,
-NH CO al kyl, -N(al kyl)-CO al kyl, -Q02-al kyl,

-0-CO- al kyl, -S02-NH2, -SO2- NH(al kyl ), 20

- 50 Zhricampprndof dyigl talvibgrein Retset ocatktlo@i-kalkoxyo 1.4 alkylthio,
h r I . The.compound .of claim 18, wherein mis
R AR amidGhert ) Aot © 6o et hyl

6- propyl, 6-chloro, 6-trifluoronethyl, 6-ethyl,

6-vinyl, or 6-cyclopropyl. 25 20, The conpound of

cl&i Hhercomyppaing % Clgat A Sthaspia eeh B is independentiy eelected from

¢ ; . . L
ot i)y Bl RSy b oy E G RABT © ©f
uhﬁcxb&}a:(hy:lnwdlkal, lluylkubsﬁgumdcwﬂgeal ¥ ykytlkoxnladcgblhklpl fl}{(drloxy, carboxy,
am noa . aryl ox , _heteroara oxya ,
-PieBysagino. WS, Ay chroallagng dddatinos)
OmeRsH ey cRIRlIEjItRino; MbKohefBPAR ALY AMJAB(heterocyclylalkyl)amino,

diagﬁylan1noh nonocycloalkylan1no,
naer{aradiedlayine anenpleieraaalkyiaroinet earberyy measript alkylsulfanyl,

r | 1)~ 6 021989
PEATbBhEL REYBLEE ot oalHaIab TN Ry g-co-atks
TR TN R RS s v s e
a 1N , . a Su on - , - a ,
-@@éb@%»{%lww é@eawyl%?lkyl, Rf BetriprylCo- al kyl)/,

-C02-al kyl, -0-CO al kyl, -SC2-NH2, -S02-NH(al kyl),
-S02- N(al kyl )2, -NH S02-al kyl, -N(al kyl)-S02-al kyl,
- NH-T0®- adi(rmiukg F ¢lain{ 8| wiyerdin B 180 dd(Ri ik yélpcted from 6-methyl,

é\-uélfh%%-pl\r“(;&gﬁl g—%h?oro,_ﬂgﬁllug%ln)eih%(ﬁzé—’e\’m&ﬁ|6£(x>{r|1\}1,’ or 6-cyclopropyl.

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, aminoalky],
aryloxyalkyl, heteroaralkyloxyalkyl, alkoxy, acyl, halo, hydroxy, carboxy, cyano,
guanadino, amidino, -NH,, monoalkylamino, dialkylamino, monocycloalkylamino,

monoheterocycloalkylamino, monoheteroaryl-amino, mono(heterocycloalkylalkyl)-
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- NH al kyl - NH- CO- al kyl - heteroaryl,
-NH al kyl - NH- CO-aryl - heteroaryl, -NH al kyl -

WORbOR @BKYI| - NH SO2- aryl - het er oaryl PCT/US2003/027721

- NH al kyl - NH- S02-aryl, heterocycl oal kyl, or

heteroaryl. 10 22. The conpound of claim 21, wherein n
is 1 and each R2 is independently selected from
guanadi no, am di no, -NH2, nonoal kyl am no,

damiroy mand (heteroanakiyiganino AiN(glkphifemapalkyl), mercapto alkylsulfanyl,

oSy AR ot ORGSO SRS, Otk -

gk{lﬁt@ _9IRHBLEDL- AR, nO-CONiKyD Nalﬁ@ikyso)z -NH(alkyl),
al kyl )-CO- NH(al kyl'), -NH SO02 NHaINvH
»é llyy M&@ra&rl) “N(aliyl)§ Qeyalkyl 5-NH-CO-NH(alkyl), -N(alkyl)-

WIF%H%[)F yﬂ‘lﬁlktye)r A D-SQNE Y I co
ﬁL]}{HLallNH-H\Hiﬂ)-Zl 1—(?&udy}-ha‘ea{qaq?,r-)‘?~11{ chMNMSKﬂTahIMHh&%aqﬂ,y-ﬂ\ld H-alkyl-
r.Qc , O et eroar e conmpound o
ﬁ@fﬁ&z%ﬁylﬁ}ér%éna@h?@r%%sﬁ}f e.ltkgéNsl(SPpré nf%é@?%}icmlkyl or
Zﬁetgt‘!)alar]_he conmpound of claim 1, wherein each of X2,

X4 is i ndependently selected from-CH,
, -C(NH2) -, -C(NH unsubst ituted al kyl))

éNﬂ%@n%@%gm o By Shebin) il et ﬁ%ﬁﬁ(?q%g@{ )i selected

Ersyl I
gt (s B

UW@%@QMP@W&&O@F@]W)MIHO apopehspoarEamino) - |
@%ﬁﬁ(@% %ﬂﬁ eryggagli/}h?%]éncf )T&(o'ti#&é%a 13NN, )ANH-CO-NH(alkyD),

- Oty OO NIk (atisy iy SNEE SO S NEEbIkyl),)-N(alkyl)-SO,-NH(alkyl), -NH-alkyl-

&'&I@bs%él 2 %’yi%alkﬁ%@? (,S(? %rleIF}l(ePeergaergllo aNﬁ-al%yl NH-CO-

- SAOENEOO NIRRT NI LN SO OO ¥k, or

PhﬁtﬂIUSZ’@OSI 027721 25. The conpound of claim1,
wherein Xl is -CH. 26. The conpound of claim1,
wherein XI is N 5 27. The conmpound of claim 1,

WRRI Bhdlcokzbduid BF claidB 22, kersia RIqu siths@futéd Aitke ﬂ-poéﬂﬁ&{ ein
X3 is N 29. The corrpound of claiml1l, wherein X4 is

N. 10
24. The compound of claim 1, wherein each of X,, X3, and X4 is independently

selected from  -CH-, -C(OH)-, -C(NH,)-, -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-SOz-(unsubstituted alkyl))-, -C(NH-SO,~(aryl))-, -C(NH-SO,-(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(aralkyl))-,
-C(NH-SO,-NH(heteroarylalkyl))-, -C(hydroxyalkyl)-, -C(carboxy)-, or N.
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30. The conpound of claim1, selected from
(2- Met hoxy- et hyl ) -

W@ 2004021069 et hyl - pyri di n-2-yl)-imdazo[ PCT/US2003/027721

1,2-a]pyridin-3-yl]- pyrimdin-2-yl } -am ne;
(3-{4-[2-(6-thhy|-pyridin-2-y|)-in1dazo [
1,2-a]lpyridin-3 -yl]-pyrimdin-2-ylamno }- 15
propyl)-carbamc acid tert-butyl ester; (3

- 2ildwzcompound ofmlzggly] ywherein X; is -CH-.

4-[2-(6-nmethyl -pyridin-2-yl)-imdazo[ 1,2-a]pyridin-3
-yl]- pyrimdin-2-yl }-am ne;
(46.MEhdeotiypdaad aF bihint 4; Wherkr X N/| - pyri di n-2-yl)-ini da
zo [ 1,2-a]pyridi n-3-y| ]- pyrimdin-2-yl } -amne; 20
[2-(6-Methyl -pyridin-2-yl)-3-(2-methyl sul fanyl -pyri md

4 I th I
2 R LR 8000 L2 e ot hy - pyri
in-2-yl)-imdazo[ 1, 2- a]pyrldlne

(4:{ -yl )-im dazo[

él% iﬁl‘%ﬁﬂ"‘éﬁﬂuaﬁgpéﬁ n% ‘Q&\{/I amino } - 25
butyl)-carbam c acid tert butyl ester;

(4- Ami no- benzyl ) - ' '

{29 Bhy @mimuhg pt phgim & whereipl X4 is Y. dazof
1,2-a]lpyridin-3-yl]- pyrimdin-2-yl } -am ne;
(5-{4-[2-(6-Methyl -pyridin-2-yl)-imdazo |

13@- Thepyonhpdund 3 ylaim ID,VsIeIdﬁe@i fford- y| am no }

tyl b d tert-but t
Fé?wétﬁw&%@yﬁ%‘: I%a& m@@girpyﬂdgn%@l}e}zmﬁwa[&p}rq]ayr#hwyylj

I IR d 6-yl th [; 118 WO

R Al BB o003 oorroa

[ G- {2 2a6-Mothylpymdidi2ayB-imidaz &1 (26a ]t diyd3-plfpiydinidiR-2yy hmino } -

imd 1,2- I t hanol ;

| go{)%%ﬁ‘{bﬁ@mpﬁfﬁ %raﬂflﬁﬂfsﬁﬂfﬁl ]6 rren?hy?ng (6- et hyl - pyrid
?p]srrnhlﬁﬁoi-llgll-%?@;ﬁrli {41[22(6-methy1 2yr1d1 3(11) 1m1dazo[1 2- a]p%ridin-3-yl]-

idin -("2- nor phol -amn
[Bszr(ng idp2-yB-gyioeni di n- 4 yI) 6 rrethyl (6 rrethyl pyrid

TR RAPEEL 2 Sypety o2l georidin -
ﬁyr(@dﬁm-lymmmlem dl n- 4- yI) 6- net hyl - 2- (6- net hyl - pyri d
E@ %@M{%ﬂp}lﬁl ggd Wéz-yl) -3 é -meth strlllfgrllyrl] p?l;lmlclln-4-y1[)))1{rrnlld%|zg[132-
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-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino } -
butyl)-carbamic acid tert-butyl ester;
(4-Amino-benzyl)-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-
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 tert-butyl ester;
[3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-6-yl]-

methanol;
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[3
- (2- met hanesul fonyl - pyrim di n-4-yl)-2-(6-nmethyl -pyridi

WO 204921089 m dazo [ 1, 2- 10 a] pyri di n-6-yl] - meP¢ENs1003/027721

[ 3-(2- Ami no- pyri m di n-4-yl)-6-nethyl -2-(6-nethyl-pyrid
in-2-yl)-imdazo[ 1, 2-
alpyridin-8-yl]-(2-pyridin-4-yl-ethyl)-amne; [3

-(2- Amino-pyrimdin-4-yl)-6-methyl-2-(6-nethyl-pyridin
- B-(@-yminotmeing flini-2h)-2al6pyeihgl-pyridin-2yyl}-imidazo[ 1,2-a]pyridin-7-yl]-
-norphol i n-4-yl -propyl ) -anm ne; 15

[gwﬁﬁ ot hyl - pi perazi n-1-yl)-propyl ]-{4-[2-(6-methyl -p

Y[3- -An@nd- b}nﬂnfﬂhﬂi -64né€hyl@]—@3¥ﬁ1b@1'yflpy?nd1n-2-yl) -imidazo[1,2-
[ alpe/ndn)x;;fli ?u&agmqmﬁ/qlmrwigwﬁ =aptingy| | - { 4- [ 2- (6- met hyl -p
y; -?i— oo #%{ 1&1@92 %6 %Ile%ﬁyI%] f@/ me&lyppyrldm-Z—yl) imidazo[1,2-
[ dipfyRdiys- quf(ﬂ-p?ﬂ&ﬂn—Z-m d:ﬁ?l@-a[mne

[%@a]éﬁ%i{ﬁ%g'yr{wdpﬂ(%l %rééqrﬁan %%maﬁhﬁl-gs}{rgﬁilg-bpyﬁ agllzlgfeg[%l-
LR gt e shine ! 1 (-

{ B-{2methaist gyl pyriiddin-Ry2) (G-mettiplzpyridin-2-yl)-imidazo[ 1,2-

?ﬁ’?ﬁ) ‘p é‘ﬁljmeti%%L] py“ m din-2-yl }-((9)-1-

) 1
{ FB {2 A?llﬁrrlnd\@?lﬁlbﬂzdnﬂélfyﬂﬁéiﬁl@ttl%t?)r-(f;gbﬂglzp*ri'dﬁz%]lpﬁﬁﬂdgkdﬁ 3:

{a]!pylz ingR- »dﬁt(wlym%tyﬁ mh—ﬁhyzl)ylm)mq m dazo[

LN I YA bR i
e ylgl-‘(mﬂlﬂ&ryﬁdlmp#m mdfiyl)TﬂnMé ) 2834/ 821989
n%T&E& kp@%@?gﬂg_r L) prOpylP ?4 %6 mVeRyl-pyridin 2-yl)-imidazo[1,2-
% | d 1,
s Aoy e 1 v |1
pha- 4dM¢ﬂW1-}bipeEdlhyll yl)-@mmé]; {4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-

ri-di I)|mdazo[12a]pyr|d|n3
@&’]’mé@? i\-ﬁlﬁﬂm@‘%z 7’}1?'(35“ Pyridin-3 -yl-ethyl)-am ne;
o[4- E -Pyridin-2-yl-imidazo[1, 2—a]p§r1d1n- -yl) pyr1m1d1n 2- 2yl] yridin-3 —ylm3ethyl—
a

{4-]2-(6-Methyl -pyridin dazo[ 1, pyridin
yi‘l}lmﬁyrlmdln 2-yl}-(2- pyrldln 4 yl - et hyl ) -am ne;

\ fllf Eggyr Iem :B#@H)q %rﬁ 1?%1?;123 1)2 éﬁlqu&%oiyl} ‘pyrn%licﬁ) XrZI—ygl'} Q(lg) 1-
phenyl ethyl)-amine;
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[ 1,2-aJpyridin-3-yl]-pyrimidin-2-y1}-((S)-1-
phenyl-ethyl)-amine;

{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-y1}-(1H-
tetrazol-5-yl)-amine;

{4-[2-(6-Methyl-pyridin-2-y1)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-y1}-(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;
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nmor phol i n-4-yl - propyl ) - am ne;
{4-12-(6-Met hyl -pyridin-2-yl)-imdazo]

wa2@4m297i din-3-yl ] -pyrimdin-2-yl}-(3- 10  PCT/US2003/027721

pi peridin-1-yl-propyl)-am ne;
{4-[2-(6-Methyl-pyridin-2-yl)-imdazo |
1,2-a]pyridin-3 -yl]-pyrimdin-2-yl }- [ 1,
3, 4]t hi adi azol - 2-yl -am ne;

244 Bzf(é'eMWhYéwyndld%}éli-lmi@Zd1(d?2a]wnﬁ1;51+3swlﬂip&rimﬂdipwﬂ%(ﬂé
i.m.daz , 2- a] pyridine;
29yrl§i¥r!\7ét3ﬂffh-y$)y?’ Yfn- 2-yl )py3 (2-met hyl sul fanyl - pyri m di
n{ﬂLﬂt@-l&ie{fﬂg?@?%ﬂ%%ﬁmﬁﬂaﬁ%[slrzlnﬁ]pﬁn&?lﬁfﬁfﬁ-%)bhﬁucﬁﬁizdyl} -(2-
IQ)ZK%%‘@WK&MI X@AE,- pyri midin-4-yl)-inidazo [ 1, 2-
&gj-%g%ﬂ}ﬂ Bgﬁﬁlgw; 11%}(%9%[‘1 ﬁé]lﬂ%lldﬁ-sf-?l -‘pyr1m1d1n—2-yl}-(2-

Iﬁﬁrdmtlhyieﬂw)‘-mmb pyrim di n-4- yI) imdazo [ 1,2- 20

{ifP E/ '(f{?%ﬁi;hy%-ﬁwdlag%ﬁmrﬁld%%l;z @]ﬁy@%gzﬁ - pyr(lmldm- 2-y1}-(3-
mgrpqi})ﬁﬁ{_r4L}gt%y}%§)yMune pyrimdin-2-ylam no }

but'yl carb entyl]-2-oxo-4-trifluoromethyl -
8t fdMsthyRpyridin-2-yl)- 1m1dazo[1 2-a]pyridin-3-yl]-pyrimidin-2 -yl} (3-
1-.oxa&.8-1azla- g}gsagr aces-5-yl } - net hanesul foni ¢ aci d;
RPN Y T H PR 628y dr oxy- 3 - ox0-9, 9a-di hydro- 3
F[zpcpp(dnmtk?d légll)ldlﬁﬂ w)- nﬁrdaﬁé[ﬁlzuaaP;?n&hnZﬁyl] p r1m1d1n— -yl}-
6- met hyl - pyrid |mdazo -a] pyridi
ﬁéf]ltl}la%%‘qlﬂﬂdﬂﬁmz&:yl ani no} -

?] g%if%ﬁ}z ély‘%"u; g??2@[‘131?“);‘5%9554%%?@#3@?#?@-§ff1i.ds§?ﬁlr%- g
reldysdipe;i ni dazo[ 1,2- a] pyri dine;
MR B ) 3 e Ruttanyy pyrimidiado)-imidasel1 20

ad]?Vﬁdlgé-@%r%%ﬁly!el@&gﬁfy@g&é}sg PCT/ US2003/ 027721
y pyrrolidin-1-yl-pyrimd

| r(&rMgathylipytidazyl)-33(22methy Isyamilpgrimidin-4-y1)-imidazo[ 1,2-

d 3-[2-(1Ht et | -5-vI
n%]éﬁrfh‘i\l’ﬁ@-yyycfﬂl.“’o%ylgca!gcgd %th{l e a][ pyﬁ. Ftetrazol -5-yl)-pyri

2-(EMdtiyplyripr3-gii) 3= 2=bthy Ru Byl dinidid-ay)-imiddag ool 2
ﬁ%%lwﬁfylmmm n-2-yl)-3-pyrimdin-4-yl-imdazo[

1{7?7 ﬂﬂﬂ%&f‘k % Rz ?4—‘&-?@(1{%91y1 -pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-
pyrimidin-2-ylamino}-butylcarbamoyl)-pentyl]-2-oxo-4-trifluoromethyl-7,8-dihydro-
2H-1-oxa-8-aza-anthracen-5-yl }-methanesulfonic acid;
2-(2,7-Difluoro-6-hydroxy-3-0x0-9,9a-dihydro-3H-xanthen-9-yl)-3,5, 6-trifluoro-4-
[(4-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino }-
butylcarbamoyl)-methylsulfanyl]-benzoic acid,
2-(6-Methyl-pyridin-2-y1)-3-(2-morpholin-4-yl-pyrimidin-4-yl)-imidazo[1,2-
a]pyridine;
2-(6-Methyl-pyridin-2-yl)-3-(2-piperidin-1-yl-pyrimidin-4-yl)-imidazo[ 1,2-
a]pyridine;
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-(2- Ami no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-im
i dazo[ 1, 2-a]pyridine-6- 10 carbonitrile; 3
-(2-Am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-im
idazo [ 1, 2-a]pyridine-6- carboxylic acid;

32 @Methyl epywigin-2ayi-+{ 2 pyrirglida- @Llrmfrm;atlmm/.yi)dmrdﬁe[\l@-- [
m.daz h 1, 2-a] pyridi ne-6- carboxylic acid
(T]fyrﬁf? foxan- 2-yl met hyl ) - ani de; 15 3

ﬁ—%é-'M@t ;ga{fdhmiiﬂl)% fo-YiH-tetrak b mgtbylrmﬁaﬁmm-u%@a&aml an

i dazo a] pyri‘di ne-6- carboxyl'i¢ acid
({mqumcﬁxan 2-yl met hyl ) - ani de;

DB T o A dedBl0 2R HE 2 Y1)~

(Q(QJWhﬁyﬂy@me c?tjl)éyr)mﬁﬁlﬁ-dfyl 1m1dazo[1 2-a]pyrimidin-7-ylamine;
2- Ami no- pyr.im

di yl
iR eltEhe: AR wloﬁe(ﬁen%bylc%}frm&r i1, adpsidin-5-

(% ehoxy ethyl)-am de; 3
-( -AnT no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-im
-(AI{an— p2riaidinrd-pl)-2e(66nethyplriywidpt-Leyrmnidazo[ 1,2-a]pyridine-6-
h| Oﬁhen 2-yl-ethyl)-am de; 3
pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-im

3’-32— 1né~p§rr1ﬁ]1@iy1f4 ﬂDQQﬁ@netﬁﬁ[@Q?ﬁYﬁ Qcyl)aﬁm@aiogl 2-alpyridine-6-
nEt yI pi perazin-1-yl)-propyl]
xaticaeidpyri m di n-4-yl)-2- (6-nethyl - pyridin-2-yl)-i

b
"3-?%%910 SR S SRR B B B L S alovrigine 6-
maﬂm«yﬂl ic hcllﬂ (f, @m_mxgnaeylﬁmﬂ@@rmw;l ic acid
Cﬁz Mlgg)ﬁﬁaglﬁ%ﬂ%ﬁ -W-4-(Groetbylenyridin-Rp-imidazel h2 2dpridinens-
oxyl | i d

&ﬁ&?‘%’ﬁ Jgd O P BB Y 0003 097721
3B- (ZLAAmnnq»ypsmdlm@ylmz(éym)thsa -[(sBidire 24y)-ingiylazofll, B-aFpyyidjne-6-
h%;laaoz obgﬁplﬁﬁ]&o 1¥1etlhy a&?noGethyﬁra?n%%{l e acid

S?-A&ﬁ&@-@gﬁﬁﬁdlﬁlﬂylﬁlﬂ(&fhéth}a =fdy@rdired Ry)- mﬂnazdm D-a?pyYidlrel 6-

azo a] pyridi ne-6- carboxylic¢ ‘aci
n@flmj()y cgﬁﬁdd’é-m@hoxy-ethyl) amide;

fns-gz? ZAﬁF&Q %yﬁﬁﬁr ('11H14d$r12 2”(@%&531 }§y§1d B.hff) ik Xazo a%py¥1d ne-6-
carboxylic acid (2-thiophen-2-yl-ethyl)-amide;
3-(2-Amino-pyrimidin-4-yl)-2~(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-6-
carboxylic acid [3-(4-methyl-piperazin-1-yl)-propyl]-amide;
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-

carboxylic acid ethylamide;
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carboxylic acid nethyl ester;
3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

wore@ano(osd, 2- a] pyri di ne-7- carboxylic acid; PCT/US2003/027721

3-(2- Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
m dazo [ 1, 2-a]pyridine-7- 10 carboxylic acid

[1 4] di oxan- 2-yl net hyI ) am de;

-goaAmnopyrlmdln )-2-(6-nmethyl-pyridin-2-yl)-i
nd -t Agpina-pyriglidiprd- yjll)ﬁe(ﬁanetbﬁrny@dyn -2 h@mldazo[l 2-a]pyridine-6-

I
(&(%mgaghl%'d}or@ghn 4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

n3 - Aind-parialidiyird-gl) 1266 Anetbgrgyexii-2o/lpimhidazo[ 1,2-a]pyridine-6-
(2- dlmhyl am Fo ethyl)-am de; 15
3 DXRHE AR YRR RIdE. y1 ) - 2- (6-met hyl - pyri din-2-yl)-i

M @5&3&&%2 éyﬁhﬁ%ilﬁ')éf_jﬂélzl@ d(é;m&%lwwllﬂ 8- @findazo[1,2-a]pyridine-6-

3@a¢®mhpamdpwthyha5ten-4 yl)-2-(6-nmethyl-pyridin-2-yl)-i

n%?%égg 1501 VP%%(?#JS%%E @Hﬁ%}ﬁ)ﬂr@%ﬁ&bc l)alcmlgazo[l 2-a]pyridine-7-

%a&%v@cﬂba@id yrimdin-4-yl)-2-(6-nethyl - pyr|d|n2y1)-|
m dazo[ 1, 2-a]pyridine-7 20 carboxylic acid

2& WEWWIQU P‘%YWI‘(? =magthydepyrigin-2-yl)-imidazo[ 1,2-a]pyridine-7-
hyl din-2-vl)-
R e U T

(3}(Z}Aﬂmdd)-lpyﬂmydhﬂeit jily-IZ)(ﬁamthiﬁ pyridin-2-yl)-imidazo[1,2- a]pyr1d1ne—7-

rlmdl 2-(6-nethyl -pyridin-2-yl)-i
n?agtﬁ‘grc f“lé( TPHRRS- 'ihbe a’lmlzi%ar boxylic acid

23 2. - - - idine-7-
3- 52 Mﬁ&%ﬂlﬁ?’@ﬁ%ﬂ(lﬁ-@é_é%gthyl pyé1_d1n ZRI)) 1rrbl§d/?zl } %_a _y)glldin_ei 7

madz;zqy[lc awﬂ-(&idpycuhwanenowthyﬂ&tabm&qzl ic acid amide;

gzz égrfmnq %ﬁpgﬁ‘%ﬁ}r I%IF |‘7Te(6 gt@épg'gw ?éX a’&P ﬁ Zo?iaa-a%p)xi%i?n_eiﬂ-

coaedda;pn@ awhthgiamxy-et Il) amlde
é?aAmno- yrimdin-4-yl) thyl-pyridin-2-yl)-i
m-tPadying- pznal}%ﬁrﬂbﬁe(ﬁmeﬂxsd nmduu% )rleméa;zoﬁl ataﬂnmndme ~7-
P 3/ 027721
e&%ﬁXXmégad ro%g%g ﬁf—’di;?§%, @P -pyridin-2-yl)-i
ni- CﬁaAmqlo-j)yﬂmadm-myyl)-dl-(ﬁenelhqugzﬁldﬁxylyll)cmﬁdm[1 2-a]pyridine-7-

fa%% Xﬁ%’ﬁ?}d@rﬂ?lﬁi’}&ﬁnnz -HL5thyl-8mides net hyl - pyri di n-2-yl ) -i
3. E‘ﬁAﬁl&o&)yﬁm@&{i’Mﬁﬂerf(@ ‘leth A yPRINL 18- BEHE o[ 1,2-a]pyridine-7-

hydr oxyam d
carboxylic acid (p1per1d1n— -ylmethyl)-amide;

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

carboxylic acid ethyl ester;
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5
3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

wor@anoogy 2- a] pyri di ne-7- carboxylic acid PCT/US2003/027721

met hoxy- am de;

3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
m dazo[ 1, 2-a]pyrimdin-7- ylam ne;
3-(2-Azetidin-1-yl-pyrimdin-4-yl)-2-(6-nethyl-pyridin

- 2—(94Am1inmm'aizmﬂln14 -ghd-@ymetdiygyridid-A-yl)-imidazo[ 1,2-a]pyridine-7-
3- thae fonyl - pyrimdin-4-yl)-2-(6-methyl-pyrid
i ﬁ*gréo ¥ a]c?aegg&l %iyz a] pyridine-7-carboxylic acid
er(YJAlﬁlﬁbeyanm- 4-yl)-2- (6-methy1 pyr1d1n— -yl) 1m1dazo[1 2- a]pyrldlne 7-
3- (2- Met hanesul fonyl - pyri m di n-4-yl)-2-(6 yl-pyrid

i narhowllpapmfd’dmyamld?—, a] pyri di ne- 6- car boxyl | c aci d

TS eyt RE P A2 Y
y karpystyilidiabidZmythdxy- a,&ldem dazo[ 1, 2-a] pyri dine; 3
2- Met hanesul f o
§1(2mlpﬁ1pdrlﬁudsngf} Y& themppyl- @H{denﬂexl}rwmpm[ﬂéraapmrmd)nﬂ-
]a¥Hn¥B’?‘ZO[ 1,2-a]pyridine; 3, 3 -Dnethyl-
[ 32 ket hyl “pyridin-2-y1)-3 - (2- met hyl
S&Jr(ﬁﬂ’tzytldlpylr-ylﬁpﬁlm}dﬂkﬂy))—Z -(Gving ety bpyridin-2-yl)-imidazo[ 1,2-a]pyridine;

S B e B St AT Hzet%sf%)w@dt%z WDtz 3l

i ﬁyr?du‘{é Y- dafBo@i H@ac;id dthyPddpytr i di ne-6-carbonitrile;
- Met hyl sul fanyl -pyri m di n- 4- yl)-2-pyridin-2-yl-im

daig-[l\/[qhegleg@}lﬁy]yi-gymgi ig-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2~

6- %ﬁgﬂl?é a_%d; Aﬁl@lé%mkgn&@@t%pyl pyridin-2-yl)-imdazo

rim’din-2-ylamno }
- Bmzwéthﬁreélﬂfonﬂfl-pﬁrlm?dlﬂ'-at-yl)'sl?flﬂnhe@hi}ﬂ-Zﬁféﬁmdl‘h@l(—yy@din@(ﬂ)Q,
9a-,gi h {jr 0- 25 3H xant hen 9-yl)-terephthal am c aci d;
! 7(052{ ReIPXFIdings i di n-

i ¥l ]Q Wﬁ%ﬂ%@f{i&yﬁgwlﬁl n—@@'lﬁ@%%l{ly’l@y 6 Hl'ef?lglzﬁylju%m-ﬂlﬁiazo

-yill)iazwjﬂr Rraphiriding; y| | - 2- (6- et hyl - pyridi n-2-yl) -

s " dine: 30 3 o
SR e ﬁ}'-‘/ﬁ%ﬁgw YT Bty gyt
| hid@p],2a3pyainddid- iﬂ rafgdebonyl | - am no} - propi oni c
acid nethyl ester; 2004/ 021989

p zwmgp@mbmyrng@n 4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
e 7= car bony 1] - am oy -pr opi oni €
aB:-l(Zi-l\/[“ﬂ%h}HlefaayI-p!ynmldm 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-a]pyridin-3-yl]-
pyrimidin-2-ylamino}-butyl)-2-(2,4,5,7-Tetrachloro-6-hydroxy-3-0x0-9,9a-dihydro-
3H-xanthen-9-yl)-terephthalamic acid;
3-[2-(2-Methyl-aziridin-1-yl)-pyrimidin-4-y1]-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-
alpyridine;
3-[2-(4-Methyl-piperazin-1-yl)-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)-imidazo[ 1,2-a]pyridine-6-

carbonyl]-amino }-propionic acid methy] ester;
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n
wa2@02/03W89 2- (6- Met hyl - pyri di n- 2-

3- {4-[2-(6-Methyl-pyridin-2-y
1,2-a]lpyridin-3 -yl]-pyrimdi

l')-imdazo[

-2-ylamno } - phenol; 5
yl)-im dazo[ PCT/US2003/027721

1,2-a]pyridin-3-yl]-pyrimdin-2- ylamno }

-et hyl)-benzenesul f onam de; 4-(2-Pyridin-2-yl-imdazo[

1 2 a]pyridin 3-yl)- pyrirn'din 2-yl am ne;

6- Chl oro-pyridin )-imdazo[ 1,2-a]pyridin-3
§+{][3 Aimﬁm-pﬁmgu@malﬁylm-@ é methyl-pyrldln-z -yl)-imidazo[1,2-a]pyridine-7-

4- trifl thyl-imd
B i R
43{{2-[(26(6Méthy1l-p3md’1m-dt3n) tnidhaof 1, Diadgz@fin-3-y2-pyuidislD Rianino } -

-yl ]1-pyrimdin-2-ylam ne;
4b @°F6 Met hyl - pyridin-2-yl)-imdazo [ 1,

2oL A SR S g2
yla]mrgq}mtl’nyl)}bemeﬁesuﬁbbmiﬁlej c acid ani d_e; 15

i é (2 Pgrlglln %\/ﬁ ﬂfl%&ﬂ&%]&ﬁdé&#%@%%&&ldlmn& -y aml[nl 2-al pyr
44-[%@-‘(mhﬁﬁ@-‘p§rlﬁﬁ Zl?t)tl}iﬂld&}é[l' ﬂ-h@)yﬁdﬁﬁ'—?) yl][eBy?liﬂﬁ@l[n -2-ylamine;

%: i n- rim
448 '%QS}PS&-PZHGBI Ml)himfbwmuethylzmydezo[hﬁdémmi[dm- 3-yl]-
| di n-2- 20 vyl
4#%@9@?%9’?“9 %’Gyrrlet Ezlﬂ pmyr: gi n-2-yl 3/ gm(gem)r phol i n-4
W[QQGWt}@mplyﬁ)im-my@aerﬁﬂazb[ﬁz aflyBMink-3ly1=pyrimidin-2-ylamine;
rimdin-2

[[16(%4%@11 pyridh- %@f riidazoll Fiatpypidipr3-yH-nyzinygined-earbonjtrile;

| 4-%]@@ gprﬁifﬂ ﬁ?lz)oig{ldélzo?lﬁ A}l 90D yrimidine-2-carboxylic

_y|
4aC[1‘$aINEiehyl 2-(6- rrethyl pyrldln 2-yl)- 8 (2-pyridin-3-y

lg}/ﬁ%@é{,}ﬁ%[‘@)rﬁ&g‘y oli?yzrg) n-2-y1) HJH%X [ijb a]pyrldm -3-yl]-pyrimidin-2-

dylarideet hyl - 2- (6-met hyl - pyridi n-2-yl)-8-(2-pyridin-4-y
| -ethyl am no) -i m dazo[ 1,2- a]pyridin-3

- 9l8- W@-ﬁT(érmetolopyrl in-2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-
Ab8i et hyl - 2- (6-met hyl - pyri di n-2-yl ) - 8- nor phol i n- 4-yl

AMdazo[ 1,2-a]pyridin-3-yl]- 30 pyrinidin-2-ol ; 124

W)[@GIM)[’(DZ 1688t RTPHIRODI )Gz dazd[ 1,2-a]pyridin-3-yl]- pyr1m1d1n 2-
lhﬁn Met hyl - 2- (6- et hyl - pyrldln 2-yl)-8-norpholin-4-yl

Y&zo [ 1,2-a]lpyridin-3-yl]-

4-[6-Methyl-2-(6-methyl-pyridin-2-yl)-8-(2-morpholin-4-yl-ethylamino)-imidazo[ 1,2-
aJpyridin-3-yl}-pyrimidin-2-ol;
4-[6-Methyl-2-(6-methyl-pyridin-2-yl)-8-(2-pyridin-2-yl-ethylamino)-imidazo[ 1,2-
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-
a]pyridin-3-yl]-pyrimidin-2-ol;
4-[6-Methyl-2-(6-methyl-pyridin-2-y1)-8-(2-pyridin-4-yl-ethylamino)-imidazo[ 1,2-
alpyridin-3-yl]-pyrimidin-2-ol;
4—[6-Methy1—2-(6—methy1—pyridin-2-yl)-8-morpholin—4-y1—imidazo[1,2-a]pyridin—3-yl]-
pyrimidin-2-ol;
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pyri m din-2-yl am ne;
4-[ 6- Met hyl - 2- (6-net hyl - pyri di n-2-yl)-im dazo]

wa2@4m297 i di n-3-yl ] -pyrimdin-2- ylamne; 5 PCT/US2003/027721

4-[7- Ami nonet hyl - 2- (6- net hyl - pyridin-2-yl)-im dazo [
1,2-a]pyridin-3 -yl]-pyrimdin- 2-ylam ne;

4-[7- Met hyl - 2- (6-net hyl - pyri di n-2-yl)-im dazo]
1,2-a]pyridin-3-yl]-pyrimdin-2- ylam ne;

44{[8-1\Bahg1ﬂ Céémeﬂry(—@yﬁﬁhWi’l'){XYﬂhbﬁziihﬁl-irg—il%y'i—)imﬁdﬂzﬂ?l%@h]pyridins-yl]-

k&% in-3 -yl]-pyrimdin

4p{’r8m T2 PIBRE:2 - (6 met hy| - pyrl di n-2-yl)-imdazo|

1 |
4“48%%?%%%21%"“‘#%?%’?‘3*?6- R Py g

1y Hal}epyrldln 3-yl]- pyrimdin-2-ol; 15

NEI hﬁethggb# ?ﬁnﬁtﬁﬁi?ﬁéf%ﬁ:‘yﬂ m%az)@[]]‘ g] i %gl%gnl- -2yl]apyr1m1d1n-
diEihgane
sg.lg}lonyl rimdin-4-yl)-2-(6-methyl-pyridin-2-yl)-
i fril&A4e y112y -(b- @Fﬁy}-pyl%ga-yl) imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-

le‘ hyI am no- napht hal ene-| -sul foni c acid
Y45 22 (6- met hyl - pyridin-2-yl)- 20

. ﬂn[&&n{zﬂc@-ﬁ{@yﬂeﬂ@:l@yﬁdm Z-yl)yimmﬁzd[lm-a]'mhdfﬂ—ﬁ@}] Pinviblin-2-
m de; 6-(2, 7-Difluoro-6-hydroxy-3 -o0xo-3
I—Plianthen9yl) N-(4- { 4- [2(6 met hyl - pyri di n- 2-

Y Y8 IBEhSAQL A (EnftkiBy! ggﬁgﬂl -3 g}ﬁ 11111@3)2551? g p? 18161}@ ?7[]]5@?%11 ?m-z-

utyl)-isophthal am ¢
4ylF121-11(66 met hyI pyrl di n-2-yl)-imdazo[ 1,2-a]pyridin-3-

A B L B vsidioranbrimidpee Uermalnaridisr-uhh
2§yr1m1d1n 2-0l;

ono- 2- 6- ridin-2-yl)-3- 82 met hyl sul f anyl -
b R4 gty pr o piidha g3 pyimidin -
6}-,1511n ro-2-(6-methyl-pyridin-2-yl)-3-(2-nethyl sul fanyl
-pyri m’dl n-4-yl)-imdazo[ 1,2- a]pyridine;

76 Anuicmo-34(zmthmesﬂf@(yzmpyﬁmﬁcan(@lmt(hyﬁetwrpyﬂidih-zyY)L) -
%ﬁ Morldln -yl]- 30 pyrimdin-2-ylamno }

]a ﬂ}é nmet hyl ] - 2- oxo- 2H chr onene- 6- sul f oni c
aymmeth%ﬁnm%ﬁ%&r%lﬁﬁﬁfo%@m@%ﬁ?&{ﬂ?ﬂ%&xyl-pyridin-z-yl)-
imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino }-butyl)-amide;
6-(2,7-Diﬂuoro-6-hydroxy—3-oxo-3H—xanthen—9-y1)—N—(4—{4-[2-(6—methyl-pyridin—2-
yD)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino }-butyl)-isophthalamic acid;
6-Amino—9-[2-carboxy—5-(4-{4-[2-(6-methyl-pyridin-2—yl)-imidazo[1,2-a]pyridin-3-

yl]-pyrimidin-2-ylamino}-butylcarbamoyl)-phenyl]-xanthen-3 -ylidene-ammonium;
6-Bromo-2-(6-methyl-pyridin-Z-yl)-3-(2-methy1sulfanyl-pyrimidin—4-y1)—imidazo[1,2—
a]pyridine;

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-yl)-imidazo[ 1,2-a]pyridin-3 ~yl]-

pyrimidin-2-ylamino }-butylcarbamoyl)-methyl]-2-oxo0-2H-chromene-6-sulfonic acid,
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Cycl obutyl - { 4-[2-(6-nmethyl-pyridin-2-yl)-imdazo [
1, 2-a]pyridin-3 -yl]-pyrimdin-2- yl}-am ne;

weywhopesd yl - {4-[ 2- (6- et hyl - pyri di n- 2-yl ) - i m PE®0§2003/027721

1,2-a]pyridin-3-yl]-pyrimdin-2- yl}-amne; 5
Cycl opropyl -{4-[2-(6-net hyl -pyridin-2-yl)-imdazo[1, 2-
al pyridin-3-yl]- pyrirn'din 2- yl }-am ne;

C%cl opr opyl - net
A molmylné%i%ydﬁrpsythyldpyncnnﬂgh)l) -imidaizof b, 2falayridtied py o wimidin-2-

[ﬁilﬁél lﬁ)%/rl m di n-2-yl } -am ne;

th {4-[2-(6-nmethyl -pyridin-2-yl)-imdazo]

mﬁclaﬂ@wli{dl-[ﬂ (3—me}th3}l pgwdimqfll)nmadaleo[} 2-alfyridid-Bg]]-pyrimidin-2-

Isopropyl {4-[2-(6-nmethyl-pyridin-2 yI)-|mdazo [
W1r-281B&r i din-3 -yl ]-pyrimdin-2-yl }- amine;

'\@%ﬁ%{}roéfl %32[%(@ rﬁ@cp?lyéy;ﬁfén bg)lﬁ réldé(% Q%M -3- yé] -pyrimidin-2-
N§-2nfide;{ 2- ( 6- Met hyl - pyri di n- 2-yl )-| m dazo[ 1, 2-a] pyrl d
e F o LB LR [

%ﬁn@hﬁyy difinBey! | - pyrlmd|n 2- ylamno }
-buty )-acet am de; N, ND nethyl-N -

4D{n2etbsé {rﬂel'tzl'()ﬁkm@wlrnﬁrtﬁhlﬁwl)ﬂmldﬁMké aflpyridin-3yplrpyritnidig2-yl}-
% 20 pyrimdin-2-yl} -ethane- 1,2-diam ne;
N’-V‘f‘ (6- Met hyl - pyri di n-2-yl)-3

-Ts@prapyihyd-pulst syl l- W[dlﬂm%il)’lrrﬂid}ﬁ()[i 2ra] shaiin-B }1] Byrimidin-2-yl}-
al]pyrimdin-7-yl]-3 -pyridin-3 -yl-propi onam de;

NHU2EA 6- Met hyl - pyri di n-2-yl)-3-(2-met hyl sul fanyl - pyrim

[ 4 2 o). _ -
aﬁ's{/h f‘ﬁ]x (]? ;géi gﬁfﬁkﬁl%‘lgt% im ddazo&l 2-alpyridin-3-yl]-pyrimidin-2-y1}-
Nerfiide; 6- Met hyl - pyri di n- 2- yI) 3-(2-nmet hyl sul fanyl - pyrim

31? Fgg éﬂ%&%mghglﬁﬁzy?bf%é'y%ww[l 2-a]pyridin-3-yl]-pyrimidin-2-

N1bo2= efﬁ?l)’-‘&beﬁb)’lﬁﬂé’" di n-4-yl)-2-(6-nethyl -pyridin-2-yl
-im dazo a] pyri di ne- 6-

Mty 61M@‘thﬂrm§@m—6wé)ﬁrmda20[l 2-a]pyridin-3-yl]-pyrimidin-2-
'\ﬁﬂgrﬁm&g Bﬁl[@lggqf%ﬁgr%?ng 37/I )33 (6-met hyl - pyridi n-2-yl
dé,ﬂ\bwbthyhﬁt-{m[ﬁ@@ﬂﬂhlfeﬂﬂap’yﬂ@n 2L18-imidazo[1,2-a]pyridin-3-yl]-
pyrimidin-2-yl}-ethane-1,2-diamine;
N-[2-(6-Methyl-pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2~
a]pyrimidin-7-yl]-3-pyridin-3-yl-propionamide;
N-[2-(6-Methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-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;
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-a]pyridine-7-

carbonyl]-methanesulfonamide;
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WD 2004/ 021989 PCT/ US2003/ 027721 N-[3
-(2-Am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-im

WO owz02198d, 2- a] pyri m din- 7- yI ]1-2-(3 PCT/US2003/027721

- met hoxy- phenyl ) - acet am de 3
(2Amnopyr|md|n4yl) (6rre
idazo [ 1,2-a]pyrimdin- yl]-3,
-di net hyl'-butyram de; 5 N- [ 3
- N3 At Avoinpypryicimiidind-ik) - 06-me1(h pyaud1y42—gdy-ir:nidhm[2,-Zya]pyxiimidin—
|€§ﬁ%_gémﬁ1£%;’ gﬁ nyﬁ%jcgpamlde -3 -pyri din-3
K33 é{mmmyﬁwm@mm §1r);d Qer l%eﬁl +-pRidIN 1= ﬁ)’ Erhfélhibsﬂjzyé]})yﬂirﬁidin-

[ dazghi pyrimd - -acetamd
-21] ﬁﬁn?ﬁl}’lrhhtﬁﬁmld%yl) 2 (6 met hyl - pyridin-2-yl)-im

-‘?353%‘%3 ST W GemEnt RS Bl P

W-a}]yd-bymdihdaﬂq{roﬁlo&mﬁ}: pyrimdin-7-yl]-2-(3
- met hoxy- pheny] ) -acet am

IS A ReraHas IR GHO T (yhey bptridiory)-dridezefd rpyrgicin-

W {10icératlide: | M dazo[ 1,2- a]pyrimdin-7-yl]-3, 3
?r‘]rec ; 1%utyram de; 15

I\N{[3-(@%mhnoFrammldulnfﬁ’eyﬂQJer(ﬁymbﬂniyblpyricﬂnﬂ#yl)-ﬁni(dezﬁélzh%ﬂbylﬁl}lidin-
r'd'n-. }/I)n m dazo[ 1, 2- a]pyrimdin-7-yl]-3
be |Iﬂcﬁ ‘%ﬂ propi onani de; N-[3

1@%3 Namétﬁmhlmﬁy b%r@ﬁ{ﬁdlm4dﬁ§l2§6§fhéthﬁ ;{ﬁrdﬁﬁth)LmﬁMézo{il 2-

-1 m dazo rirm -ni coti'nam de;

M]psmpzhm;ﬁtsﬂhﬁ-é erdmxyrphswlbﬂp@amxd@, yI ) 2- (6- net hyl - py
a]]kTg)b/ RZ ﬁ\#%ﬂh%eyﬁ%@? g¥x[1mild6ﬁ él nﬁ82 (65 I{Ir_lettgyl-pyndm 2-yl)-imidazo[1,2-

- 4| gyrivad di-7pyl -8 B diinethat-phtyraznie- met hyl - pyridin-2-yl)-im

il\ﬁ{%o(%‘i\;[zf“éér??]é‘l%%éﬂiygnpgr:lIirl]lmlﬁ-“rzyliﬂ;)(%ﬁ%t?gznggleinai-]y(lj)elmu;e;zo[1 2~
%ﬂgrﬁm W?IRE?KM 111 ﬁywﬁ&h@nam e

-imdazo[ 1, 2-a] pyridin
N-[?l+(]Z‘M9thanﬂ81df(my12-pydu}ud1m4t-§dhé (bmethiyleyridin-2-yl)-imidazo[ 1,2-
N1-{4-[2-(6-Methyl - di n- 2-yl d 1
o TALRERRERE i 201 T prop ane-1, 3
Nl[QIUZIMethMIe@Iﬂfongﬂp{rer(cﬁnMB}UlSl1(6ﬂﬂéthﬂlﬁﬂlrlanﬁli )yi)l-lli’ﬁlﬁiétéf’l 2-

al] pyridin ] - pyrimdin-2-
yar]BYﬁHﬁtS%l ﬁmbplppxoawdlw FL) ani de;

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

thyl -pyridin-2-yl)-im
3

7-yl]-propionamide;

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-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-
ylamino }-butyl)-(BODIPY FL) amide; |
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127 WD 2004/ 021989 PCT/ US2003/ 027721
N-(4-{4-[2-(6-Methyl-pyridin-2-yl)-imdazo |

WA 20402997 i di n-3-yl ] -pyrimdin-2- PCT/US2003/027721

yl am no}-butyl)-(Texas Red-X) am de; or
pharmaceutically acceptable salts or N oxides thereof.
5 31. The corrpound of claiml1, selected from

Met h t hy
O 0oVt L icinip s pinifgzcl P dprsidine3-yll-pyrimidine2-
d 2-vyl 3-
ST B

lordhadnmeentisaily AcydplableysaltsroNre2desltheredd } -

propyl)-carbamc acid tert-butyl ester; 10
(3 | m dazol -

S TR @R r b B- LMy 1A - 2-y1) -1 i dazol 1,2

pyrl yrimdin-2-yl}-am ne;
((ﬂ Mﬂﬂmsy-bﬁwg)y%[;{(@l ?ﬁhﬂ@wtﬂhrgﬁl’ryl)@m:dfi?ﬁl 2-afpyridinB ddlz o
idin rimdin am ne;
(@/rmdf]z%[; TR fy | ypyrl Sl)/n 2-yl)-i mydazo [
3% AR -Byrydid- zgw -iridekd]1 2= a1 PHidifs - %1;3 -p$#@midin-2-ylamino}-

penty) carbamc acid tert-butyl ester;
Wwﬁbarpwacrd@nrbumdystprz ( 6- met hyI pyridin-2-yl)-im

@"’fffﬁd%r#%?ﬂ%l D GRS B2 izl 391
| pyrickedinf2- 3z1}2arai]np;yr| d| n- 7 yI] met hanol ; 20
|(§ émw'?\))-r% ]S%‘%gr[’lni Qnethyl-pyrldm- -yi) 1m1dazof1 2- a]ptyquldln-fglr]l d

61} laﬁllel gyr}n]ne(z pyridin-2-yl-ethyl)-anine;
(4- I\/Iet E perazin-1-yl)-propyl]-
by

{(& {[42[2((6-Methlyr midim-2ehilriridgo[ 1 2rd ] paadif-34y 1 Rpyrimidin-2-ylamino } -

I
;%BP(@' WC aﬁkﬁgefrbﬂﬂesferyl )ypri)pf/tlni n{e4 [2-(6-nethyl-p
y[Bl(QlA]nﬁrr(])yﬁghmmmndﬁﬂil){Z -(b-BeS]- F¥r1dm-2 -yl)- 1m1dazo[1 2-a]pyridin-6-yl]-

a]p}zlrldl yl]-pyrimdin-2-y
Tt Met hyl - pyridin-2-yl)-imdazo[ 12a]pyr|d|n3

[¥| ]f fﬂ%ﬁ%& %ﬁﬁﬂfﬂ% -4 ;)h -%—(é %gét})l)ﬁ)ﬂ'y fH 2- ga[ﬁ%giaz%ﬁ] 2% a]pyr1d1n -7-yl]-
Jmahath;yrl di n-3-yl]-pyrimdin-2- yI} (2-

T bR ARG VDo RO 2 ostiadpopidin2 & ppridasobL 2-
WdyrRNE- B A Npidth-b-yiZthyl)-amine;
[3-(4-Methyl-piperazin-1-yl)-propyl]-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-
aJpyridin-3-yl]-pyrimidin-2-yl}-amine;
[3-(4-Methyl-piperidin-1-yl)-propyl]-{4-[2-(6-methyl-pyridin-2-yl)-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-y1 }-(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-yl]-pyrimidin-2-y1}-(2-
pyridin-2-yl-ethyl)-amine;
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pyridin-2-yl-ethyl)-anine; 128 WD 2004/ 021989
PCT/ US2003/ 027721

W@ 2004821069 Met hyl - pyri di n-2-yl)-imdazo | PCT/US2003/027721
d

1,2-a]pyridin-3-yl]-pyrim

-yl -ethyl)-am ne;

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

1,2-a]pyridin-3-yl]-pyrimdin-2-yl }-(2-

p{m[izetlérMéﬂlyl peidigd2) ylpithidezo[ ,2-a]pyridin-3-yl]-pyrimidin-2-y1}-(2-
:§ '\@VB yl -pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-

YIIdB’y 'IYHF azmyp} (3- norpholin-4-yl-propyl)-anine;
{{3[[%2- (r@retg@ P% iR ylf hﬂl(dgzd[h)z -d 1Rz Ay kpdrimldpyblydi o3

Spyri
myridhi-‘ﬁ'lyhefbyw&rmne,pyl ) - ani ne;

{ﬁﬁizg(]éé&e% -h%'é&i& g dﬁ;f%f T)% aﬂpgmma ? —ylkayrlmdm -2-yl}-(3-
[Iﬂor hélid-hiyagh @i‘}ﬂl))l—arﬂmy' am ne;

Met hyl - pyridin-2-yl)-3-pyrimdin-4-yl-imdazo [(
]{42[2&(pr -gyrrtldu;_zyylhfﬁnﬁ@zo[l 2- a]pyrldln- —yl] -pyrimidin-2-yl}-(3-

-4-yl)-2-(6-nmnet hyl di n-2-yl) -
%léj& &Fﬁlﬁ'ﬁ%‘{yﬁﬂ he- )é-)car i(aonin?ri ?/e p)?/,” -2y
{@JZA@&Methpypynmd&nyl)Limﬂd)lzd{l 26e] pyridigI3-yiy-pydmidi 22y )- | m

([éfsfgm%ﬁ@zogﬂpﬁ%’a;ﬁlg%nngefs 315 car boxylic acid
d?z @Wﬁ)gﬁﬂfnr@ G- Birdhidinea- gﬁnﬁﬁtalgy[ll 'ZD%H’ iR 7?}1 i

al pyri |ne 6- car ['1c aci
3 @mnnq;ywmdm@lyh ?4€6ym¢thszﬁ4dtm2hxlbﬂrpsdﬂm[llﬂ-ﬂpwbm -
|d@fo L 1, 2-a] pyridi ne-6- carboxylic acid
ylanlde 20

% Aﬁmlcslgyﬂ@msdumgvmz 46 Yheliryd- p@ﬁdmezwmﬁ&arzﬂoﬁl Dafhyyillinel6-
m dazo -6- carboxylic acid et yI am de;
agd QﬁhQ%D’r?«ﬂZV—W midg; (6- et hyl - pyri di n-2-yl) -

h@;?qéﬁ{noﬁqyglé{ﬁhﬂlﬁ-&ﬁlﬁ%—rﬁe’chﬁ’-‘ﬁﬁ?&%—'ﬂ—ﬁ)—% dQZO[ 1,2-ajpyridine-6-

roxya
&a(&x&\m:amd[ayndan din-4-yl)-2-(6-nmethyl -pyridin-2-yl)-i

%&ﬁé&{}néngﬂg y% 9?6 methy?—pgl?l[hkr)l%( %ri) -imi azo[jl 2-a]pyridine-6-

%afb%xm Qadeyélbmogylam{’deyl) 2-(6-nethyl -pyridin-2-yl)-i
yridi ne-7- carboxylic acid

QEQ'AF@MTEWJIZH 11-4éstlh§'-l(§ -methydyrigin-2-yl)-imidazo[ 1,2-a]pyridine-6-
L- 4-yl)-2-(6-nmethyl-pyridin-2-yl)-im
el neY7) % (e ez

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

in-2-yl } -(2- pyridin-3

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;
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-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-
carboxylic acid amide;
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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carboxylic acid am de; 30
3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

wor@anoogy 2- a] pyri di ne-7- carboxylic acid PCT/US2003/027721

cycl opropyl am de; 129 WD 2004/ 021989 PCT/ US2003/ 027721
3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
m dazo[ 1, 2-a]pyridine-7- carboxylic acid ethylam de;

3-(2- Ami no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

B1(92%Ainb- ﬂyrﬂm@irﬂ}’-lyl)ol (Eméthy b pyrdinad-y13-imndado[ 1,2-a]pyridine-7-
met hoxy- am de;

SarPQXSde&ﬁbYlﬂmidﬁ n-4-yl)-2-(6-nethyl-pyridin-2-yl)-i
s S
cé’rb&k;)zlrd '\;dbfgcﬁﬂaléﬂ{oxyl,aﬁndﬁ pyri di ne; .
azjr i
e T B Rl

E, ge-Am no- pyrim din-4-yl)-2-(6-nmethyl-pyridin-2-yl)-
m daz’o[ 1, 2-a] pyri di ne-7- carbonyl]-am no}-propionic
adIZdszﬂﬁlﬂhyl-yégyemmm-A()Q) 24(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine;

[%]Z(ayl\%ﬁ%s’# h%rld{i)}yg yﬂl " 2 l )4 nylgbd@l rgetﬁlxl Op%rldln-Z -y])-imidazo[1,2-
ﬁ;;,hmiae benzenesul fonam de
4 6- Chl oro-pyridin-2-yl)-imdazo ]1 d]

[B=( éﬁmmocpyﬁmg W—ﬁ—ﬁ{)ﬁe(éy mgtyyl-pyridin- -yl)- fmi azo[l 2 a]pyrldlne -7-
%ju[b%n}gl?- HEMI}Y{E 9?65 cddcfh'laeﬂ’lgfl)es'tép dazo[ 1, 2-a] pyri din-3-y
4-Q2(4- @s@mmyl-}pyndldi-zqyll—lmid)azo[lh%la]pyn[ldm -3-yl]-pyrimidin-2-
S ieigh O 2 carbont Lif L
L. [3- @@Mﬁfﬁbﬁicﬁn-zwq Irﬁ’i)dﬁidﬂ Qla!]pﬁ'rdlﬂhaﬁ] B?rlm1d1n-2 -ylamine;

-[[6 Chl or 0-2-( 6- m dazol
I’f [%@}m?mvblpymhn-lyyl} nptylamﬁ araipy_nduzé xl] -aWimidin-2-ylamine;

6 g P’QPW%ES)%B] BXlldF%ﬁg’bdd]gyfl - %ylj{glrr(?ﬁizcﬂl[lea-carbon1tr11e;

41 [[66Bf6fﬁd'12 éG-Zne(tﬁylf@frﬂdMﬂ E@Mrmﬂdm& Ya)pytididaz0-fyrimidin-2-
1,2-a]pyridin-3-yl]-pyrimdin-2- ylamne; 25
Hlqopingni nonet hyl - 2- (6- met hyl - pyri di n-2-yl ) -i ni dazo[

]4-[%' GhigYs-b ‘%5 Qne%hw-ﬂy'ri‘a}fﬁi-m)qmdaz%[ Mﬁ-ﬁfﬂy?iﬁin-?a -yl]-pyrimidin-2-
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)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-
ylamine;

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-yl]-pyrimidin-2-

ylamine;

130



10

15

20

25

30

4-[7-Met hyl - 2- (6-net hyl - pyridin-2-yl)-imdazo[
1,2-a]lpyridin-3-yl]-pyrimdin-2- ylam ne;

wa@2q08/0Me8hy| - 2- (6- et hyl - pyri di n-2-yl ) -i m dazoP¢T/US2003/027721

1,2-a]lpyridin-3 -yl]-pyrimdin-2- 30 ylam ne; 130 WD
2004/ 021989 PCT/ US2003/ 027721 6-(2,

7-Di fl uoro-6-hydroxy-3 -oxo-3 H xanthen-9-yl)-N(4- {
4- [2-(6-met hyl -pyri di n-2-

- 02'7—Dlﬂiﬁi@-[61h}2h@1yp3'-rokdi3ﬂ- Lanytleh~gpy1)NH(4H{ A-[ 2-(§-naathyiqlyribin-2-
uty ).-i soPht hal am ¢ ac

Feimidezol %@ﬂm@rssmlhps{rumpzl Folaminaybuiriseptitbadagicpcid;
A gﬂﬁ%ﬂm @lf’mﬁ' {gl}ﬂﬁ % - tilyl r1d1n-2 yl)- 1m1ﬁaz<)][1 2- a]pyrldén -3-yl]-

pyrimdin- tyl carbanoyl )-
nmnhne}-ﬂammhd}ebutylca1¢>anhpy]5—methyl] -2-0x0-2H-chromene-6-sulfonic acid,;

]%F/))Q: % Fyh -{4- é?(]ﬁ[‘g?}il-‘ﬂrﬁﬂ (ﬂ\}/-é-_)%n}lg%ﬁﬂ[ﬁg a]})JyrufTr]l -yﬁﬂ)yrim1d1n—2-

?rghﬁ%ntyl {4-[2-(6-nethyl - pyrldln 2- yl)-lmdazo[
a] pyridin-3-y1]- pyrimdin-2- vy %
@AwﬂqpanMH [ 2A6{nzetid- mélﬂmﬂ-ybym@m 1223aﬂ9yr1|dm FraHlgyrimidin-2-

% errldln3 -yl ]-pyrimdin-2- 10 yl}-am ne;
é§5 opyl - met hyl - {4- [ 2- (6- met hyl - pyri di n-2-yi )-i mi da

Z(Dycﬂoplo;%rlé{]ﬂff;{w(ﬁdhéthﬁl Wri&n—@gyﬁ)—mmam{ 22yd|pyridiBiyiepyrimidin-2-
msthy- 4-[2-(6-nethyl -pyridin-2-yl)-imdazo [
ﬂ@}fk?yrldlns -yl ]-pyrimdin-2-yl }- amne; 15

1%5’? %’1 e"th{dé{i% (Beﬁlg%kg-gj}ﬂ distl Q&lf- =ik d)azd[@Zdﬁﬁﬁﬁdm- 3-yl]-
Mitimidint 2ty [} 2aniifieret hyI pyridin-2-yl)-ini _dazo [
Rl Gty P PR Goat Lp  BB 5 v hpyrimidin 2-y1-

Jan%n@]pyrldln 3-yl]-pyrimdin-2- 20
yl ami’no} - et hyl ) - acet am de;

I\Isvémomd-{[‘lﬂz( 6-meihhlypyrisiin2oihingidgaol L 2ralpidip-3-y1l-pyrimidin-2-y1}-
An@l pyridin-3-yl]-pyrimdin-2- ylanno }
ao £§1) - acet ani de;

Nvl[et&yl(-€4m&mm4pmldinm-ﬂ)¥m)daieKlﬂﬂbwhﬁin-ir}yflim'ﬁmiﬁﬂiﬁ-yl}-
)-imdazo[ 1,2-a]lpyrimdin-7- yl]-2-(3
-3 foxy- phenyl ) - acet ani de; 25

NI 42 ATty fhao il 229
ylamlno }-ethyl)-acetamide;

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-
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-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyrimidin-7-
yl]-3-pyridin-3-yl-propionamide;
N-[3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-y!)-imidazo[ 1,2-a]pyrimidin-7-

yl]-acetamide;
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7-yl]1-3, 3 -dinethyl-butyram de;
N-[ 3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl

WO 200ai02iago[ 1, 2-a] pyrimdin-7- yl]-3 -pyridi n-BCT/US2003/027721

-yl - propi onam de;

N-[3-(2-am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl
)-imdazo[ 1,2-a]pyrimdin-7- 30 yl]-acetam de; 134 WO
2004/ 021989 PCT/ US2003/ 027721 o o o
NN{[3~(2-2ménei-pyrimigdin-iyd)-A-(G-myathyl py(idiomyhyimigazol W2-alpyrigidin-7-

) =i midazo B 1,2-a]lpyrimdin-7- yl]-nicotinamde; N[3
Xlknlgﬂf%gu ?/’rlmdln 4-yl)-2-(6-methyl-pyridin-2-yl)-im

| 9329} ahindr-piidinidi N2 {6-nydthyl Ry ERinoD gL idedao[ 1,2- din-7-
4-(2[.;_1 (6 gn%t hyI1 pf/k}r?ld-lzn 2- y}Ir?j-yl m dazgl[‘ll : ][pyra?pglrlrﬁn-l "
ylipqapmmmdem n-2-yl}- acetanide; N 1-{

_ yl{% [%36 ML _;giga;r} Q}J‘)_ frsithdr . la?@_%gilir%?ﬁ.]y%]é?ﬁlrmﬁﬁﬂ-gjyﬁ}}'ﬁ
(zbe{aﬁncﬂezrw Met hyl - pyridin-2-yl)-i Im d_aﬁo [_ 1o
RS LECRY RV B LR K B e R

g@arﬁmmgla%ﬁhém di n-4-yl)-6-net hyl -2-(6-met hyl - pyridin
“i mdazo[ 1, 2- pyridin-8-yl]

qnglethgyl—pylthné& nju@m[ﬁ@-a]pgrldm-?; -yl]-pyrimidin-2-ylamino}-
[ 6- met hyl - 2- (6- net hyl - pyridin
‘%‘%X)mfg gcyaz%(?l lﬁltgl'] ﬁy%%/’rl din-8-yl] -(2-pyridin-3

DBL(ZEAIBWO)py&IHnﬂﬁ}-4-C&5) 6- methyl 2- (6-methy1 pyr1d1n 2-yl)-imidazo[1,2-
-(2-Am ﬁ ) - 6-net hyl -2-(6-met hyl -pyrid
wlpw@m*ﬁ 3(1]11( amflphz-4 awbyloﬁn\mes yl]

3R P DS I e e rinzey iy
éapmmISmlﬁ?pﬁrldlnﬁ—yla@twwnhm 8-yl] -(3
olln
R Blerai A B A% mh i yimidazol1 2
%b HISL;'F\I}E@Z B?/r@d1}iléﬂ-ylpéfﬁ§rl§ihﬁhr?e yl methyl - 20 ani ne;
di n-2-yl)-imdazo[ 1,2-a] ] pyridin-3
z?styamonmmrmdm %yl)}6 41(6@@)-23(6 rpﬁhﬁlypyrehmyml) ~eniid v 1,2-

éﬁa;r ng %r 'YEH‘%%) @?/rm yl %o }/131 aglrlrrllyqdafo( (S)-1-
p[he(ayPyrﬁIdﬁgJy)-ﬂ&iﬂaB@[l 2 a]pyridin-3-yl)-pyrimidin-2-yl]-pyridin-3-ylmethyl-
amine;
{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[1,2-alpyridin-3-yl]-pyrimidin-2-y1}-((R)-1-
phenyl-ethyl)-amine;

{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-y1 }-((S)-1-
phenyl-ethyl)-amine;
{4-[2-(6-methyl-pyridin-2~yl)-imidazo[1,2-a]pyridin-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-yl]-
pyrimidin-2-ylamino}-butylcarbamoyl)-pentyl]-2-oxo-4-trifluoromethyl-7,8-dihydro-
2H-1-oxa-8-aza-anthracen-5-yl}-methanesulfonic acid;
2-(6-Methyl-pyridin-2-yl)-3-(2-morpholin-4-yl-pyrimidin-4-yl)-imidazo[ 1,2~
a]pyridine;
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{4-[2-(6-nmethyl -pyridin-2-yl)-imdazo[ 1, 2-a] pyridin-3-

wQ ko489 di n- 2-yl }- (1H tetrazol -5-yl)-anm nePCE/US2003/027721

7, 7-Dimet hyl -8-[5-(4-{4-[2-(6-nethyl -pyridin-2-yl)-im
dazo[ 1,2-a]pyridin-3-yl]- pyrimdin-2-ylamno }

- but yl car banoyl ) - pentyl ] -2-oxo-4-trifl uoronethyl -7,

8- di hydro- 2H

%- (@Metﬁyl%@rd@ml}ﬂ 8-€D-pipeyidin- Iv1-pyivailin-Aoyl)-omidezad 1,230
2-(6- Met hyl - pyridin-2-yl)-3-(2-norpholin-4-yl-pyrimdi
BJpyrigng: i ni dazo[ 1, 2- a] pyridi ne; 132 WD 2004/ 021989

Fﬁ%/ i p@?}lﬁ/g% §2y]t) 34 %Z-Sglrrwﬁ&lgyll-yl%rinﬁ'dﬁl- gl’)'—l)m@azo’[l 2-

yrim azo
a]gyyldmé; ne; 2- (6 Met hyl - pyridin-2-yl)-3

&}@ﬁ%@&ﬁ@r? rrl]' '1}’1}/5 ppy}/lqnltrirl]ng‘i §‘1-1m1¥az)o[i 5‘ aﬁj yI1 n{e' 1,2-
(}26 YA i i ALy =2 €6kt -Pyidifi 20 1< hi deleo 1 - iR 82

yridi'ne;
313(I12¥1¢;m no- pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

S A B  rp  trl ye

|c§ﬂ)€)f£’yl[c abi®- a] pyri di ne- 6- carboxylic acid; 10
ﬁréaégin@nlg’f %@ﬁ%ﬁ)ﬂ%ﬁ@m@f&%ﬂft h]é@ azoﬂ 3% ]Zpyy 3'1ne-6—

%L%Eﬂ&% &gﬂgl%’ MB}?}@%M?@%% et hyl - pyridin-2-yl)-i
m@aﬁmﬁnolpﬁrrm}inyﬂwd]}l}éé-ﬁ}etm&mbn&mm -gl)amidhzo[1,2-a]pyridine-6-

§[‘1%)?4;&f'ﬁl o?@ﬁﬂ# BX’ %"Ftﬁ% af”édemst hyl - pyri di n-2-yl)-i

@2 Rlinolpy#irRikdRiLA-ylh-1e6 %eﬂ@l%ﬁ@@@!yl)ﬁnﬁﬁzd[l 2-a]pyridine-6-

(2-di et hyI am no- et’hyl) -

arbxyid W@ydmﬁthﬁlﬁﬂmﬂyﬁiﬂ}ﬂ?m(ﬂ@-enet hyl - pyri din-2-yl)-i
zfﬁﬁngn rglldpl%/ bl ?jnél ?? @neﬂ%@ @9829{1'2 91)‘5}%1&120[1 2-a]pyridine-6-

%aﬂ%xﬁﬁﬂz[b@d@tfhubp}ﬁnm-ﬂ e}thy)l) an(c&- met hyl - pyridin-2-yl)-i

gsggﬁgmgépyznrgldmA y(il) 2- (6—meth pyrlcyi%l- §1)a1§i1'1 angl 51 )éﬁpyndlne 6-

4-yl)-2-(6-nethyl di n-2-yl
etag)% ﬁ%%dgiééﬂ%‘f'}eglbﬁne 7y Z:ar b((nyIrch gm Sy“ -2y
(3-@- Apndoepoarim Rlny-HHpd -2 6 )n@lml@evrldm—Z -yl)-imidazo[1,2-a]pyridine-7-

rﬁa[(;,bgﬁﬁ[rl% ﬁm‘kﬁﬁ]‘g@q"dl n%é/h%ethyﬁa ad] met hyl - pyridin-2-yl)-i
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-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridine-7-
carboxylic acid (2-hydroxy-ethyl)-amide;
3-(2-Amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[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 (piperidin-3-ylmethyl)-amide;
3-(2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridine-7-

carboxylic acid ethyl ester;

133



10

15

20

25

30

carboxylic acid (2-dinethyl am no-ethyl)-am de;
3-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i

wor@ano(osd, 2- a] pyri di ne-7 25 carboxylic acid PCT/US2003/027721

(2- hydroxy-ethyl)-am de; 3

-(2-Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-im
i dazo[ 1, 2-a]pyridine-7- carboxylic acid
(2-0x0-2-pyridin-3-yl-ethyl)-am de; 3

-2 Mnthﬂbsurlfvnylmmrmdrnr%y))%pyx@dln@tyiynu@ngp[uzﬂlpzznwn)e, i m

(g%gﬁ’ M?%TW%@H{?F%&' SerP‘g}Hl g]yi (6 meghy(ij pyridin-2-yl)-

3infida M]ﬁﬁﬂhm di n-4-yl) - 2. (6-net hyl - pyridi n-2-yl )-i
m dazo 2-a] pyridine-7- car boxyl ic acid ethyl este
13—:%,[33 @d\rzmmmzm@igg POF2-(S2mtie/ gy yigng2-yl)-imidazo[1,2- alpyidine-6-

) -2- di n-2-yl -
G h ey b bhe BXE WP Boe 01 ot perazine 1
: yk%-prydln#lngngndazp[]] z%ﬂe;(ﬁréin’esiyy)l-pypymiﬁﬂi-m—ymm;
[ - al pyridine; - .. -
(SR Moy s ieroet - midarg L gheidin 5P ) -
Igg}rgﬁaglj hadn@] pyri di ne-6- 5 carbonyl] -am no}
proplonlc aci d methyl ester;

AA-{ 2 PYretlyil-pycidipk2-y hrichadaspl 1, 2- a]pyridin-3-yl]-pyrimidine-2-carboxylic

2-a El)é,ridin-3-y|)-pyrim'din-2-y!am'ne; o
(5 Met hyl - pyridin-2-yl)-7-trifluoronethyl-imdazo

[4 -Me’ﬂﬂyﬂ%ﬁfdhéﬂ@}-w'r]dm-ﬂyﬂ?-Bl(erﬁbrgholirﬁllIJy[l-ethylamlno) -imidazo[1,2-
6- Met hyl -p i n-2-yl)-im dazo[
1a]2¥f 1p§rylhpmglc¥p-]2 =®Jyri m di ne-2-carboxylic 10 acid

T A G A R Y S D e b AL Sy

yyrfrmﬂhyz-gtmnme-l m dazo [ 1, 2- a] pyr| din-3

AT mydiz?? @%@wﬁdwﬂarlﬁu%ﬂlﬂ i i

-gimi dazo [ 1, 2-a]pyridin-3 -yl]- pyrimdin-2-ylam ne;
15

44 $BBeryignyedc{6-metled peridip-2-ph rimadazo P, 3-p Jpyriding y i pyrimidin-2-

]ﬁ ridin-3-yl]- pyrlmdln 2- ol;
% B%enzyl oxy- 2- (6- met hyl - pyri di n-2-yl)-imi dazo [

14-P3-BF gy b-i6cthdth B34 §-nieytiil Py el tdin=Ry1) Minddiiz0 [, 2-a ]pyridin-3-yl]-
4-[ 8- Brono- 6- net hyl - 2- (6- et hyl - pyri di n-2-yl)-im dazo]
10103y 20li n-3-yi - 20 pyrim din-2-ol ;

5-Dimethylamino-naphthalene-1-sulfonic acid (4-{4-[2-(6-methyl-pyridin-2-yl)-
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-
yl]-pyrimidin-2-ylamino }-butylcarbamoyl)-phenyl ]-xanthen-3-ylidene-ammonium;
6-Bromo-2-(6-methyl-pyridin-2-y1)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[1,2-
a]pyridine;
6-Fluoro-2-(6-methyl-pyridin-2-yl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-imidazo[ 1,2-
a]pyridine;
N,N-Dimethyl-N'-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[1,2-a]pyridin-3-yl]-
pyrimidin-2-yl}-ethane-1,2-diamine;
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5- Di net hyl am no- napht hal ene- 1-sul fonic acid
(4-{4-[2-(6-nmethyl-pyridin-2-yl)- imdazo [

wa2e4@297 i din-3 -yl ]-pyrimdin-2-ylamno } PCT/US2003/027721

-butyl)-am de; 6-Am no-9-[2-carboxy-5-(4-f
4-[2-(6-nmethyl -pyridin-2-yl)-imdazo [

1,2-a]lpyridin-3- yl]-pyrimdin-2-ylam no

} - but yl car banoyl ) - phenyl ] - xant hen- 3-yl i dene- anmoni um
Z281-{4-[2-(6-Methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-yl}-
6- Brono- 2- (6-.nmet hyl - pyri di n-2-yl)-3-(2-net hyl sul fanyl -
pRfeP#eat ArdBmINS:- i i dazo[ 1, 2- a] pyri di ne;

[0:(3: inDV1)-SthidasTY )agdyelda a0y
6%5':‘.“{% 3-8 _1\(2%?1)&@3?}&1%2232) ?hirld?%?[y’éz] agp;{yrri(dg?ﬁgflﬁﬁ&%lcﬁﬂﬁ
N/ nmidiofeubg)-(BODIRY [F2) edidmet hyl - pyri di n- 2-yl ) -i m dazo]

~alpyridin:3-yl]:. 30 rimdin-2-yl} -ethane-...
T S Bt JouiysTids b dera i PR igin-
Nllaminod =thiéy1f-BEddas Red-30Vmtidé;n- 2- yl ) - i m dazo[

1, 2-a ridin-3 -yl]-pyrimdin-2-yl }- prop ane-1, 3
@ pl@%‘nﬁegqq@qically acce){)ta]tblg g/alts or N-oxidesyther}eof. prop

N-(4-{4-[2-(6-Methyl-pyridin-2-yl)-imdazo
1,2-a]pyridin-3 -yl]-pyrimdin-2-
y3anTieodonipouyd Hf ¢1B@DL Réldeted faomde; 5

G S B g Attt e

ifgirgﬁahpﬁ_ ﬁhﬁﬁgg@ceuti cal ly acceptable salts or
oxi des tHereof. 32. The conmpound of claim 1,

s@FeeiZe@-Metyl-ppridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino }-

2- h -eth -{4-].2- (6- et hyl - idin-2-yl)-imd

S i R A AR St AU

( @'—Mdaﬂz%i-(lgfliﬁﬁigdwjl-f@{Z—(@hﬁt@i—ﬁ&ﬁdifl@ﬁm%dazo[1,2—a]pyridin-3—y1]-
in-3-y no }-

1, 2-a] pyri -pyrimdin-2-ylam
pPB YA hHME; acid tert-butyl ester; (3

ey PR e i ol > alpyridin 331
Ipy@inailpy2-yQramideyl ] - 15 pyrim di n-2-yl}-am ne;
S{éﬁéﬂ%&h@g%?%ﬁ@i&%ﬂ)fpgmfgmr%—q:]a&rgiin-_?»-yl]-pyrimidin-Z-ylamino}-
lpchtyd)-Batbariic e téhtlbut@ ke di n-2-yl } -am ne; (5-
{4-[2-(6-Methyl -pyridin-2-yl)-imdazo[
1[322adminorphirmidingdyDed (G-miethiyh-p2riginrylnomjdazol 1,2-a]pyridin-6-yl]-
pen grllg,-carbam' c acid tert-butyl ester; 20

[%921 -Am no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-

| [3-@aagiho-byAmidipy-y Bl 6bmythyl-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)-imidazo[1,2-
a]pyridin-8-yl]-(2-pyridin-2-yl-ethyl)-amine;
[3-(4-Methyl-piperazin-1-yl)-propyl]-{4-[2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2~
a]pyridin-3-yl]-pyrimidin-2-y1 }-amine;
[3-(4-Methyl-piperidin-1-yl)-propyl]-{4-[2-(6-methyl-pyridin-2-yl)-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-y1}-(2H-

pyrazol-3-yl)-amine;
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met hanol ;
[ 3-(2-am no-pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-

WO pdodaziopo 1, 2- a] pyri din-7-yl]- nethanol ; PCT/US2003/027721

[ 3-(2- Ami no- pyri m di n-4-yl)-6-nethyl -2-(6-nethyl-pyrid
in-2-yl)-imdazo[ 1,2- 25

a] pyridin-8-yl]-(2-pyridin-2-yl-ethyl)-am ne;

[ 3- (4- Met hyl - pi perazin-1-yl)-propyl]-{4-[2-(6-nmethyl-p
){Mi—[dl-(ﬁ-MetjayI)pyrtdud-azﬁI 1myd220[é,]2m]pyrdilm3afl] -pyrimidin-2- ylgl (2-

d
[‘%O%h&i/?eil'l%?%hg) 1P%n narln Sle) propyl | -
{41 6(1@%2&15% dlmrylyihﬂrdazo{h »= d]Fi'rdﬂlZ-QEyl]lp?nmldm-Z -yl1}-(2-

aj pyrid -pyrimdin- am ne;
{pqrxpmwl—mbvhwmp@/ru di n- 2-yl ) i mi dazo[ 1, 2-a] pyri di n- 3-

P B Ritss s 228 S by AR 437,40
{pArikar-{-§1-dayhyamipyr i di n- 2-yl ) -i ni dazo|

]H@?@%pl%rﬁtl-hgll gyrldé?ﬂyylf%/rrgﬁpﬁgl% %pyrldli 3-}%] pyrimidin-2-yl}-(2-
f%’ilhg']£§'l-lg@|§'§}ﬁl[nlﬁé{” di n-2-yl)-i mi dazo]

pyr yrimdin-2-yl }-(2-
Pl i2eiorVizthy - pmmmz)ylh-nnm@zo[g 2-a]pyridin-3-yl]-pyrimidin-2-y1}-(3-

th di n- 2-yl d 1, 2- di n- 3-
BRI DAL 00T i ne 3 oyl - et yl ) - ani ne:
{2 (I@Ieﬂﬂ?f-ﬁ)’ridlﬂ-ﬁt%mﬁrﬁrdazdﬂl)z d]gyr(iiﬂﬂ-g -] pyr1m1d1n-2 yl}-(3-

1, 2-a]pyrid pyrimd
mlWT inyd Al propyDhgihinean ne;

a%gpﬁy éCH ’ 2]8235}}1%-%?%[)1 ! %‘bgﬁ?h Yé] permldln- ~yl}-

r[nﬁpﬂdilacﬁlaz@} ylyq-ramml ) -am ne;
12- -g{eglpf%e)%g%l é) yfi?ﬂb&%ﬂ%’r{#-ﬁ ~$m o[[l,(23;1]pyr1m1d1n-7-ylam1ne;

e P ~ - G-
?34_@%9%1{11?{8_ rﬂﬁhm A 9Pyjdl6;l ﬁl@ﬂ&ﬁfyﬁl%n dza}élz) Emafiaéo[allfp?/]%)lyrldlne g

-opjongyite; mi d| n 2- yI }- [ 1, 3,4]thiadiazol-2-yl-an ne;

S s ARV A 3= Grety myridia o R-pigazol 2 alevgidine-
@}%I%@igﬁ]ﬁﬁy}g‘?@ml) a1%1de met hyl - pyri di

mé%@mmoapyzma}iwhyar?néiv aleﬂw&pb%ﬁpt%ylb-@mdam[l 3. a]pyrlame- 6-
ca(r ,@n} Q@ag}ﬁqqggy?: n- ﬁeyIG) 2-(6-methyl -pyridin-2-yl)-i
3 (2-Amino-pyrimidin-4-y1)-2-(6-methyl-pyridin-2-yl)-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-
carboxylic acid ethylamide;
3-(2-Amino-pyrimidin-4-yl)-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;
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;
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carboxylic acid (2-nmethoxy-ethyl)-amde; 20 3
- (2-am no- pyrimdin-4-yl)-2-(6-nethyl-pyridin-2-yl)-im

WO 02021984, 2- a] pyri di ne-6- carboxylic acid am BP&T/US2003/027721

-(2-Am no-pyrimdin-4-yl)-2-(6-methyl-pyridin-2-yl)-im
idazo [ 1,2-a]pyridine-6 carboxylic acid

cycl opropyl am de;

3-(2-Ami no-pyrimdin-4-yl)-2-(6-nmethyl-pyridin-2-yl)-i
mf (Ra@inb-phridei dihpi-y 1) - (Gembthy Rpyridintlepy-imiclazalil #-apyridine-7-

gwﬁﬁléﬁmiqﬁdl n-4-yl)-2-(6-nmethyl-pyridin-2-yl)-im
'ﬁg%gn{m npj?rnﬁidﬁ’d/ Li1y-D Q6 Bnet AL PYERAM-2-§1)Akidhzo[ 1,2-a]pyridine-7-

oxya
((aﬂ;OKMma:qubyyalmrdpyiamJQﬂI) 2- (6 met hyl - pyridin-2-yl)-im

:ﬁg—%ggbn%h;rggldg %— yq 9%6 metﬁyqr yrl)é}/n- yl)alﬁllléiazo[l 2-a]pyridine-7-

ZrattoxfIt BAd RibK/iamidé;n- 4- yl ) - 2- (6- net hyl - pyrl din-2-yl)-i
m dazo[ 1, 2-a] pyri di ne-7- carboxylic acid

(R Arsporeyrimdi-4eil h1(p-eathd e yrid s 2w ipidarobhd-glryridine-7-

P
%ﬁyiﬁggaéyr?% - -’yI)-2-(6-mathyI -pyridin-2-yl)-im

| 32z anfninbs @Tﬁllﬂw4-§il)@(@meﬂqi—bmﬁd&hi%ylhﬁhhﬂamﬁl (Pea]p@rimidin-7-
-(2- Am no- pyrim di n-4-y| )-2-(6-nmethyl-pyridin-2-yl)-im
i aBBIe; 1, 2- a] pyri di ne- 7- carboxylic acid

03/— -%BE’L‘RQN %mrp??lmléln 4-y1) 2-(6- methyl pyr1d1n-2 yl)- 1m1daz 2[1 ,2- a]pyrldlne
- (2- Am no- din-4-yl)-2-(6-ne i n-
rﬁ ﬂb@l\@t@lna}mpyim-&yﬂepyhmldarwidyz (G:maﬂwg‘péltldiw?aﬂn)ﬁ@lda@[l 2-

no- pyri mdi n-4- yI) 2- (6-nethyl -pyridin-2-yl)-im
iEtJB%rAEFn‘i 2-a] pyridi ne-7- carboxylic acid

g[’B)(WAﬁﬁﬂdjﬁyruﬁldm -4- yl) -2~ (6 methyl—pyr1d1n-2 yD)- 1m1dazo[1 2-a]pyridine-7-
am _no- yrlmd|n4é/ 6-nmet hyl -pyridin-2-yl)-im
.@alzqs{ylhanzn@}] PSAPIQAIEIAGH met% e§/ﬂr~‘ram ne; 3
4( 3% ’/{\5 Tﬁ '(% ia\/leeéﬂyil-\ﬂirng}ﬁr% gl))qhgda‘kok’ll ) §ﬁ)y§1§1nn?-glnyﬂyrﬂ¥iﬂindi n-
ilam(rﬁr}b&hﬁybemzmesuh‘ommﬂldw Y-pyrimdin-4-yl]-2-(6-neth

LA TR Rl P b o By o i o

'm[g-@g-ﬁle{hyi-p?ndihwyl')%ﬁﬁzg[l 215’]pyr1d1n-3 Yl] -pyrimidin-2-ylamine;
carbonyl ] ~ani no} - pr opi oni ¢c_acid esSter;

44{2—(@-@[1@1 ppridibtryl)-imidazelil2- ﬂpy]{@mr?nylaj—@z@n{ldme -2-carbonitrile;
4-%6-%]r81¥ -2g(16-me?’th§/l-1lyr%¥r§-b-ylﬂ1m1dazo[1,2-a]pyr1d1n— 3-yl]-pyrimidin-2-
ylamine;

4-[6-Chloro-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyridin-3-yl]-pyrimidin-2-
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)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-
ylamine;

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

2-ylamine;
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ylam no } -ethyl)-benzenesul f onam de;
4-[2-(6-Chl oro-pyridin-2-yl)-imdazo]

wa2e4a2p97 i di n-3-yl ] -pyri m di n-2-yl am ne; PCT/US2003/027721

4-[2-(6-nmethyl-pyridin-2-yl)-imdazo[

1,2-a] pyridin-3-yl]-pyrimndin-2-ylamne; 20

4-[2-(6-nethyl - pyridin-2-yl)-imdazo[1, 2-a] pyridin-3-y
yrim di ne-2-carbonitrile;

44{[% Nyt b pethybpydingsyyi-amidazol 2yalpysidinAopl]-pyrimidin-2-
%ﬁyrldln 3-yl]-pyrimdin-2- ylamn ne;

4y]fg1 | oro-2-(6-nethyl-pyridin-2-yl)-imdazo]

14-28-afl@kylid{6am3thyl-pyidini 23y QHimtddzo [ | 28dlbedin35y1]-pyrimidin-2-

4-[6- Fl uoro-2- (6-net hyl - pyridin-2-yl)-im dazo[1, 2-a] py

r Yamies- yi | - pyri mi di n-2- vyl ani ne;

4 Z

6%@7'1%519'&1 | % % Ff@%ol %}X ﬁ’t'hQn 3: )}rlﬂ N‘ﬁ”{]@@ &Lmethyl pyridin-2

4y tmiaolo et loyidis-1 ﬂawnhwm@ﬂlamm}aawn—lsomalmut acid;

%6%%%%98%@8&%[@5%%%%%2 _pyrefgln 22_ §z/1 ?rrrﬂ %o [1 ]23:;] p\#i)din% -yl}-
4p§r7mMﬂL@é&han%n6ﬁbHﬁﬂMaMJLﬂbﬂhy@ wbﬁc-zmmﬂéne-a sulfonic acid;

d 2
4Cyeo yllrnlgA ILZE(G( sleﬂaarl nyl{ulilg]ﬁryl&lmldzzcgﬂl)l -3 ]pyding-y1]-pyrimidin-2-

- ridin-3 -yl]-pyrimdin-2- ylamne; 5
GyI%Z'l%li‘ ;E(lel uor o- 6- hydr oxy- 3- oxo- 3H xant hen-9-yl ) - N- (4-

{(Ey{:lapc(rﬁyln{at-ﬂlyd@mwlykslpﬁtcﬁn 2-yl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-
yl)-inmidazo[1, 2-a] pyridin-3-yl]-pyrimdin-2- yI am no}-b
u¥yraNgopht hal am ¢ aci d;  7- Ami no- 4- et hyl - 3-[ (4-{

i?%?lgf%;;ﬂ@{ﬁlgi_-gﬂ?%@ﬂh?i-ﬁy@diﬁ-@yﬁ-%fé@iﬂ1,[2-a]pyridin-3-yl]-pyrimidin—Z-
pylttamide;n- 2- yl am no} - but yl car bamoyl ) - net hyl ] - 2- oxo- 2H

c nmene-.6-s
cng By R SRS Gl op i smiderell A-aleyegin-3-y1l-
Iﬁﬂdgygiyqj}_gmﬁreyl ] pyrimdin-2- 10 yl}-am ne;
| -{4-[2-(6-nmethyl -pyridin-2-yl)-imdazo[
?Spg{i -6ty Py -shiazafl iy die-y1l-pyrimidin-2-y1}-
Q‘@{n%propyl {4-[2-(6-nethyl -pyridin-2-yl)-imdazo [
al]pyridin-3-yl]-pyrimdin-2- yl }-amne; 15

Clsoprpy by 2-(Getmiethlyl-Dyridia-2- i)-imidayd 1 Ryalpgiiidin2~yll-pytimidia-2-yl} -
zg&uln,e;Z- al pyridin-3-yl]-

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-[3-(2-amino-pyrimidin-4-yl)-2-(6-methyl-pyridin-2-yl)-imidazo[ 1,2-a]pyrimidin-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;
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pyrimdin-2-yl } -am ne;
Di met hyl -{4-[ 2-(6-nethyl -pyridin-2-yl)-imdazo]

wa2@4m297i di n-3-yl ] -pyrimdin-2-yl }- am ne; PCT/US2003/027721

| sopropyl -{4-[2-(6-nethyl-pyridin-2-yl)-imdazo |
1,2-a]pyridin-3-yl]-pyrimdin-2-yl }- 20 am ne;

Met hyl -{4-[2-(6-net hyl -pyridin-2-yl)-imdazo[
1,2-a]pyridin-3-yl]-pyrimdin-2-yl } - am ne;

NINE[2-(2-4nfiRe-p gritbdith-ylp@r(bemethyd-pyriflin-gaydeainoflazbf 1,2-a]pyrimidin-7-

2%13%5}%’“ d| g}yﬁﬁqﬁ%o&%g m di n-2- ylam no }

NN([4:(24ndiro- i@nﬁ{mlmymr@dﬁahﬁ =¥k id-Piyhaiaglidzolt, alapykinddin-7-
in-3-yl]-pyrimdin-2- no} -butyl')- acet ani de:
Nylf-8cgtamiglai no- pyri ni di n 4 yl)-2-(6-nethyl -pyridin-2-yl

;Ni— [?lé_g%éﬁ n%%ljxrgr)??cligyﬁ%ﬂg?;tb-grclzegc@%myalg%na-yl)-lmldazo[ 1,2-a]pyrimidin-7-
Nyl[]&robﬁnaﬁﬂideo pyrim di n- 4- yI) 2 (6- et hyl - pyridi n-2-yl
)-im dazq[ 1, 2-a]pyrim.din-
7Ny[ﬁ](2:?n9n<apm P 4bﬂ?9r(§rﬁl?ﬁl}’l pysdinngyDomiderel bgglpyrimidin-7-
P ﬁ{@g??Zl
§ 2 am nd- pyri mi di n-4-yl ) - 2- (6- met hyl - pyri di n- 2-yl
) N {fi-[@e(perhethy Rpyal diy2i-yh - dmldaﬂ){l SrellpyrBlin-Byyl]-pynimBlin-2-y1}-

'\ggapgglonamde o
PEMSSami no- pyri m di n-4-yl)-2-(6-net hyl - pyridi n-2-yl

)N11m40[@2(6 MethyRpylda-0iyT)- qmraazo{l Ylagp}%ﬁﬁﬁ-éfm]iﬁymﬁldm 2-y1%
-am no- pyrimdin-4 met hyl- pyridin-2-y

)blithﬁedbéﬂlanlmzr a] pyri nidi n- 7 yl ] ni coti nam de;

| di n- 2-yl
A ol 102y
N-{4 [2 (6-met hyl -pyridin-2-yl)-imdazo[
Nig {g F%rrn%ag:len > %?lllb@% [c{ﬂnc!ﬁ?rgprr]wng af }ﬁ}aataéag[cggn%gg dfe claim 1 and
é ?h&’i‘ﬂnﬁé’eru'tl‘éhl& &ceyﬂaﬂ)lewﬁriem din-2-yl }-

ane- | di'am ne; or pharnmaceuti cal |y acceptabl e
salts or N-oxides thereof. 15 33. A phar rraceutl cal

C? 3 hztirlrrg)ar(]:e&t? Eérﬁpcp 106}1t com%rlss}ng 2 FeaS SR Lo ound gtl c(ilalm 30 and
1Y

a pharmaceutlcally acceptable carrier.

35. A method of inhibiting the TGFp signaling pathway in a subject, the method
comprising administering to said subject an effective amount of at least one

compound of claim 1.
36. A method of inhibiting the TGFp signaling pathway in a subject, the method
comprising administering to said subject an effective amount of at least one

compound of claim 30.

37. A method of inhibiting the TGFp type I receptor in a cell, the method comprising

contacting said cell with an effective amount of at least one compound of claim 1.
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a pharmaceutically acceptable carrier. 34. A
phar maceuti cal conposition conprising at |east one

w@ oovpoznsd of claim 30 and a pharnmaceutical |y PCT/US2003/027721

acceptable carrier. 20 35. A nethod of inhibiting the
TGF[ 3 signaling pathway in a subject, the nethod
conprising admnistering to said subject an effective
anmount of at |east one conmpound of claim1l. 25 36. A
mé8 hadmnethod ofiinhittifingthe MEFRGFHS] miceptat inrageep) athhwaeghddreosnprising
subj.ect, the nmet.hod onprisin dm ni stering t ajd

5 o Bt neelTar ol of el g mBasi S it 30
of claim30. 37. A nethod of inhibiting the TG-(3 type

| receptor in a cell, the nethod conprisﬁgﬁi 30 |
c8ht Acnethgd shredueiag thegoermulatiern plecpsseextipelintar gfatiy induced by

| . . ' .3 .
pCS TR B85 Bl et Co iR i i ARHEE i ifetive
Tembinttoffaelehstraeeeptmpoundofacldal 1., the net hod conpri sing
contacting said cell with an effective anmount of at

| east one conpound of claim30. 39. A nethod of

r ggUgi Aenbder ARG iR i@t GX 6LSR & etraGhula Indirix induced by
matri x induced by 5 TG-(3 In a subject, the nethod .

c d¥Piisiarsgbjachyihei metbed cgnpringxdmissisriagtto said eftfjent o effective
anount t |east one Qu of claim1l. 40. A

mBERYY ngfat ﬁ’@ﬁﬂ?&eﬁﬁmﬁ’ﬂ‘éﬂ‘g@%%@ti on of excess
extracellular matrix induced by TG-(3 in a subject,

the nmethod conprising adm nistering to said subject an
eft eAtmethod obireagrar psgventing ahliotie fandibemiumurbistt, thesmethod
3Qma?&sinéaﬁ?ﬁﬁ1'i‘s?&ir%f tots%ﬁas{,\wg& a?lreﬁf%éﬁ%eﬂh&ﬂlg ofaf 1A% 84d ©
conditron in a subject, € nmethod conprising
adompowstdesficlegmtio sai d subj ect an effective anmount of

at | east one conpound of claim1. 15 42. A nethod of
treating or preventing a fibrotic condition in a

SYbj RChethbd 8f B4 prQRReS] HiStoRE BbRHifS S I \@bjel:, 3 Hethod
subj ect an effective anount” of at |east one conpoun
ofomprasing 3d8iniLEing3o sTidesubjectrocisttivd @monnt of arleasPone
th5ehde#§kﬁiQ&ﬁtic condition is selected from
s&PeY U e, Vhpus nephritis, connective tissue

di sease, wound heal i ng, surgica

43. The method 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, primary
biliary cirrhosis, fatty liver disease, primary sclerosing cholangitis, restenosis, cardiac
fibrosis, opthalmic scarring, fibrosclerosis, fibrotic cancers, fibroids, fibroma,

fibroadenomas, fibrosarcomas, transplant arteriopathy, and keloid.
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scarring, spinal cord injury, CNS scarring, acute |ung
injury, idiopathic pulnonary fibrosis, chronic

w@bmioeiesd ve pul nonary di sease, adult respiratBCyUS2003/027721

di stress syndrome, acute lung injury, drug-induced
lung injury, glonerul onephritis, diabetic nephropathy,
25 hypertensi on-i nduced nephropat hy, hepatic or
biliary fibrosis, liver cirrhosis, primary biliary
ci4.r Aosethod bainhjbitfing/metasihseaSmmop céltsiny ssbjeet; teimahod

cholangitis,.restenosi.g, cardiac. fibrosis, opthalnc
S EQmPRE Aqhis e S sublFrtEmsrea YA of f BaDPT |
f cohpE®nd offddimopdenomas, fibrosarcomas, transplant
arteriopathy, and keloid. 140 WO 2004/ 021989

PCT/ US2003/ 027721 44. A met hod of inhibiting

astash s of. tunor cells.]jn.a subj.ect, t
it DRnGe Bt Fitey Tt Sl BB e SRRt
apdupiisifg advhinigadis toneid salsjeqemndfcofivecdmount bf atdeakbone
met hod of inhibiting netastasis of tunor cells in a
seppeeund ofielaimethod conpri si ng adninistering to said
subj ect an effective anmount of at |east one conpound
of claim30. 46. A nethod of treating a di sease or
d#6.o0Adeethoe df ae@thghnydiseaseonratiexgeressiiased by an OverGipfSsion of

t thod conprisin manjstering . to a subject .in

A G Pothegueeiod Pty Sslaringls F9ubiErapRedls Sugh tFeatment an
| efredtive a4 MhsOPénedodipBudd offdlainty.Net hod of

treating a di sease or disorder nediated by an

overexpression of TGRJ3, the nethod conprising

S0 MSLSEA o CURRSCh A B LR o
CcIT&RM 4. metBod dheprigtiditinistecingitorn 4ébjest idtileedsdisdeh treatment an

di sease or disoprder being selected fromthe group
c BHEGISRiampust Og%rd‘riﬁé'? ?Wépp’@ﬁu‘&foééﬂfrb?% in multiple
sclerosis, Alzheiner's disease, cerebral angi opathy,

squanous cell carcinomas, miltiple nyel oma, 20
nmé8.afbemetlyldi afivdsimgl6i ay BI7 asitdodieense bedikendenheigmstlected from the

car ci nonms,. of e | un breast, . ovaf. cervix,..l.iver,

o iR s of i weltBtin SERRahs nEhifle sSiftassh Alzeiniers

PaReise! CoretrAChndapdthyaftflanesieel ddfcinomas, 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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