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PROPHYLAXI S AND TREATMENT OF HERPES VI RAL | NFECTI ONS BACKGROUND OF THE

| NVENTI ONWB 03loao6py esent i nvention relates to novel conpoumdd/US02/18520
pharmaceutical fornulations conprising these conmpounds, and the use of

t hese conpounds in therapy. More particularly, the present invention
relates to conpounds for the prophylaxis and treatnent of herpes viral
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cells; once infected, individuals are at risk of recurrent clinical
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15  agents of man. Most of these viruses are able to persist in the host's neural cells; once
infected, individuals are at risk of recurrent clinical manifestations of infection which

can be both physically and psychologically distressing.

Herpes simplex viruses (HSV-1 and -2) are the causative agents of herpes labialis and

20  genital herpes. HSV infection is often characterised by extensive and debilitating
lesions of the skin, mouth and/or genitals. Primary infections may be subclinical
although tend to be more severe than infections in individuals previously exposed to
the virus. Ocular infection by HSV can lead to keratitis or cataracts thereby
endangering the host's sight. Infection in the new-born, in immun‘ocompromised

25  patients or penetration of the infection into the central nervous system can prove
fatal. In the US alone, 40 million individuals are infected with HSV-2, a number that is
expected to increase to 60 million by 2007. Over 80% of individuals infected with
HSV-2 are unaware they carry and spread the virus, and of those diagnosed less than
20% received oral therapies. The net result is that less than 5% of the infected

30  population are treated. Likewise of the 530 million individuals worldwide who carry

the HSV-1 virus, 81% of the symptomatic population remain untreated. No cure



exists for HSV infection, and once infected, individuals carry the virus
for life in a dormant state. Reactivation of the virus fromlatency occurs
peri odi caWwby3amgsmay be triggered by stress, environnent CTfisor/t858) and/ or
suppression of the host inmmune system Currently, the use of nucl eoside
anal ogs such as valaciclovir (VALTREx(r)) and 5 aciclovir (ZOVIRAX(r)) is
the standard of care for managi ng genital herpes virus outbreaks.
Varicella zoster virus (VZV) (also known as herpes zoster virus) is a
herpes virus which causes chickenpox and shingles. Chickenpox is the
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mal i gnant "neopl'asia and is a serious conplication of AIDS patients due to
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concern in patients receiving immunosuppressive drugs for transplant purposes or for
treatment of malignant neoplasia and is a serious complication of AIDS patients due

to their impaired immune system.

20 In common with other herpes viruses, infection with CMV leads to a lifelong
association of virus and host. Congenital infection following infection of the mother
during pregnancy may give rise to clinical effects such as death or gross disease
(microcephaly, hepatosplenomegaly, jaundice, mental retardation), retinitis leading to
blindness or, in less severe forms, failure to thrive, and susceptibility to chest and ear

25 infections. CMV infection in patients who are immunocompromised for example as a
result of malignancy, treatment with immunosuppressive drugs following
transplantation or infection with Human Immunodeficiency Virus, may give rise to
retinitis, pneumonitis, gastrointestinal disorders and neurological diseases. CMV
infection is also associated with cardiovascular diseases and conditions including

30 restenosis and atherosclerosis.



(gl andul ar fever). Exanples of other EBV or EBV associ ated di seases include
| ynphoproliferative di sease which frequently occurs in persons with
congeni t aWOoams/0o@m8ui red cel | ul ar i mmune defici ency, X-1i nlP€w/US02/18520

| ynphoproliferative di sease which 5 occurs nanely in young boys,

EBV- associ ated B-cell tunpurs, Hodgkin's disease, nasopharyngeal

carci nona, Burkitt |ynphoma, non-Hodgki3n's | ynphoma, thymonmas and oral

hai ry | eukopl akia. EBV infections have al so been found in association with
a variety of epithelial-cell-derived tunmours of the upper and | ower
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above. PCT. Publication No. WD 91/00092 to Sm thKline Beecham Corp. refers
to ini daz¥fP%- a] pyri di ne conpounds of formula (1) WO 03/ 000689
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HHV-6 has been shown to be a causative agent of infantum subitum in children and

of kidney rejection and interstitial pneumonia in kidney and bone marrow transplant
15  patients, respectively, and may be associated with other diseases such as multiple

sclerosis. There is also evidence of repression of stem cell counts in bone marrow

transplant patients. HHV-7 is of undetermined disease aetiology.

Hepatitis B virus (HBV) is a viral pathogen of world-wide major importance. The virus
20 s aetiologically associated with primary hepatocellular carcinoma and is thought to
cause 80% of the world's liver cancer. Clinical effects of infection with HBV range
from headache, fever, malaise, nausea, vomiting, anorexia and abdominal pains.
Replication of the virus is usually controlled by the immune response, with a course of
recovery lasting weeks or months in humans, but infection may be more severe

25 leading to persistent chronic liver disease outlined above.

PCT Publication No. WO 91/00092 to SmithKline Beecham Corp. refers to imidazo[1,2-

alpyridine compounds of formula (1)



Ro wherein: W is -(CR4R5)-(CR6R7)-, -CR5=CR7-, -N=CRS-, -S(O0)m or -0-;
one of R and Ro is 4- pyridyl or d -4al kyl-4-pyridyl, provided that when
R is C, -wealokypbosds pyri dyl the al kyl 5 substituent is | ocatPea/sn2/i14520
2-position of the pyridine ring, and the other of R and Ro is (a) phenyl
or nonosubstituted phenyl wherein said substituent is C, -3alkylthio,

C, -3al kyl sul finyl, C2-51-al kenyl-1-thid, C2-51-alkenyl-1I-sulfinyl,

C3-52-al kenyl - 1-t hi o, C3-52al kenyl -I-sulfinyl, 1-acyloxy-1-alkylt hi o,

Cl- 2al koxy, 10 hal o, Cil-4alkyl or Z wherei nzZis -S$SSZ and Z is phenyl

or C -9alkyl; or (b) disubsti tut ed pR wherein said substituents are
i ndependently C, -3al kylthio, %qal ) Ralo or C, -aalkyl; or (c)
di substituted phenyl wherein one ai &“SU?)S'[I tuents is

C, -3al kyl sul finyl, C2-51-alkenRxl - 1C2- 51- al kenyl -1 -sul finyl,
C3-52-al kenyl -1 - 15 thio, C3- 52a| Kany}/- 1- sul finyl, or 1-acyloxy-1-alkylthio
and the other is C -zal koxy, halo NC, -aal kyl; or (d) disubstituted
phenyl wherien the substituents Rfe the sane and are C, - 3al kyl sul fi nyl,
C2-51-al kenyl -i-thio, C2-51-alkenyl-I-sulfinyl, C3-52- alkenyl-1-thio,
C3-52al kenyl -1-sul finyl, or 1-acyl oxy-1-alkylthio or wherien the 20

subst it ueghsrefn@get her forma net hyl ene di oxy group; or (e) nonosubstituted
phenyl wherein said substituent is 'REISC)n Rs R NYW \ N 25

S- (CH2) i -1 ist~(ERsRY-(6RsRD):-, RRs=0Rr-, -N%CRRS-S(@A- Rye oRR arbRefA- RO are as

def i ned her e &%I%‘T’ 8%60%? progrdlegﬁﬂgt[ &ﬁ&zﬂ is éuz:ﬂ?(ﬁ/ﬂX-'le‘r:’gylttn@%lkyll) when W

is -( CR4
5  substituent is located at the 2-position of the pyridine ring, and the other of Ri and Ro

is
(a) phenyl or monosubstituted phenyl wherein said substituent is
Ci-salkylthio, Ci-salkylsulfinyl, C2-s1-alkenyl-1-thio, Cz-s1-alkenyl-1-sulfinyl,
Css2-alkenyl-1-thio, Cs-s2alkenyl-1-sulfinyl, 1-acyloxy-1-alkylthio, Ci-2alkoxy,
10 halo, Ci-salkyl or Z wherein Z is -S-S-Z: and Zi is phenyl or Ci-salkyl; or
(b) disubstituted phenyl wherein said substituents are independently
Ci-aalkylthio, Ci-2alkoxy, halo or Ci-salkyl; or
(c) disubstituted phenyl wherein one of said substituents is
Ci-salkylsulfinyl, C2-s1-alkenyl-1-thio, C2-s1-alkenyl-1-sulfinyl, Cs-s2-alkenyl-1-
15 thio, Ca-s2alkenyl-1-sulfinyl, or 1-acyloxy-1-alkylthio and the other is
Ci-2alkoxy, halo or Ci-salkyl; or
(d) disubstituted phenyl wherien the substituents are the same and
are Ci-salkylsulfinyl, C2-s1-alkenyl-1-thio, C2s1-alkenyl-1-sulfinyl, Cs-s2-
alkenyl=1-thio, Cs-s2alkenyl-1-sulfinyl, or 1-acyloxy-1-alkylthio or wherien the
20 substituents together form a methylene dioxy group; or
(e) monosubstituted phenyl wherein said substituent is

Ry s
(C)——R

7/
25

tis 0 or 1; W1, R1, Rz, Rs, Rs, Rs, Re, R7, Re and Re are as defined herein;



nisOorl; and R2, R3, R4, R5, R6, R7, R8 and R9 are independently -H or
Cl-2alkyl; and 5 when R, or Ro is 4-pyridyl, the other of R and Ro is

ot her t hawornmesLl- 2al koxy- substituted phenyl or nono- halPeTalsbyidsed ed
phenyl; or when nis O, R4 and R5 together are oxo; R4 and R5 are both
fluoro, or one of R4 and R5 is H and the other is OH 2) when W is
-CR5=CR7- or -N=CR7- then 10 nisl; R3® Rs, R7 and RO are i ndependently -H
or C -2alkyl; and R2 and R8 together represent a double bond in the B ring
such that the B ring is an aromatic pyridine or pyrimdine ring;, 3) when
W is -S(Om progided fmtmis 0, 1 or 2; nis 1 or 2; R3 and R9 are

i ndependently -H or Cl1-2al k and R8 are |ndependently -H or Cl1-2al kyl
or R2 and R8 tHg’é’ﬂ‘WéM 'Sr‘é‘fﬁ‘éﬂééﬁﬁﬁd &5libl e bond in the B ring such that the
Bring is an 20 ar b|c1th| azole ring; further provided that: (a) when R2
and R8 are |ndependen y -'H or Cl-2alkyl and R, or Ro is 4- pyridyl, then
t he ot her of R andartebRi, Rs, 81, ReIRe,tHa,ahaer@a(é m&aﬂehdmtly-&hdns@mallgylemqohenyl or

oo st P ReL s £ b 5P W ek PRS- P e
0 e by Y R e il bR Byt 5 and 1S
doubl e bond in the Bhen ngs Q‘B@h\nd Rshogeﬁher are oxd Ry and Ramredradhvdituioty, oxazol e
ring; WO 03/000689 (I:nCéT(/) 4%%{1 125 |s%-Pand6the other is OH;
2) when Wi is -CRs=CR7- or -N=CR7- then
10 nist;
Rs, Rs, R7 and Re are independently -H or Ci-zalkyl; and
Rz and Re together represent a double bond in the B ring such that the
B ring is an aromatic pyridine or pyrimidine ring;
3) when Wi is -S(O)m- then
15 mis0, 1or2;
nis1or2;
Rs and Rs are independently -H or Ci-alkyl;
Rz and Rs are independently -H or Ci-zalkyl or Rz and Rs together
represent a double bond in the B ring such that the B ring is an
20 aromatic thiazdle ring;
further provided that:
(a) when Rz and Rs are independently -H or Ci-2alkyl and R1 or Ro is 4-
pyridyl, then the other of Ri and Ro is other than mono-Ci-2alkoxy-
substituted phenyl or mono-halo-substituted phenyl; and
25 (b) when Rz and Res together represent a double bond in the B ring such
that the B ring is an aromatic thiazole ring, the misOand nis 1; and
4) when Wi is -0- then
nist;
Rs and Rs are independently ~H or Ci-zalkyl; and
30 R2 and Re together represent a double bond in the B ring such that the

B ring is an aromatic oxazole ring;



or a pharmaceutically acceptable salt thereof for use in the inhibition of
interleukin-1 and tunor necrosis factor production by nonocytes and/or
macr ophagwe.03800686. Pat ent No. 5, 498, 774 and European Pat @at/uNo2/18320104 190
to Mtsudera et al. relates to condensed heterocyclic conpounds of the
formula (1): X QCO\IH—CI wherein Qis a condensed heterocyclic group
having a nitrogen atomin the 10 bri dg®head which is unsubstituted or
substituted, X is a hydrogen atomor a group bonded through C, 0, S or N,
and Y is an electron attractive group; or its salt which is wuseful as an
agri cul t usred pieineatetaicallyldec&ith i sSMedsY OF THE I NVENTI O\I The present
|nvent|on provi des. a_ conpound of forrmula (1): R4 N R31Nei Y
(R)p 12faruseiy theiyhihiten pf ingertgukin-1 and @wngerogaa?tmprp@%ﬁ@ b¥ame or

di fferent selected fromthe group consisting of halo,
al kyl , al e %V*é a}wﬁf?’?ﬂﬁ%@ﬂ%%m kyl, cycloal kenyl, Ay, Het, -OR, -Qdy,

- OR10Ay, - CHet, CRlOHet -C(O R9, -C(O Ay, C(O)Het - C02R9, 30

e Lo v N NS M 2T I s S,
03/ 000689reP%tjg%ggcﬁé‘fé?cﬁﬁ’efte%cy%(&%w&rﬁ%’of’tmﬁﬁula (WR 7Ay, -NHHet, - NHRIOAY,

- NHR1OHet ~R100-C( O R9, - R100- C( O) Ay,

-R100- C(O) Het , - R100- S( 0) nRo, a-ConH—gC

wherein Q is a condensed heterocyclic group having a nitrogen atom in the
10  bridgehead which is unsubstituted or substituted, X is a hydrogen atom or a group

bonded through C, 0, S or N, and Y is an electron attractive group; or its salt which is

useful as an agricultural chemical.

15 BRIEF SUMMARY OF THE INVENTION

The present invention provides a compound of formula (1):

R%),

20

R? \ \E
| A N 5__} 1
No Y (R),
&

25  wherein:
pis0,1,2, 3o0r4,;
each R'is the same or different and is independently selected from the group
consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,
-0Ay, -OR™Ay, -OHet, -OR"Het, -C(O)R?, -C(O)Ay, -C(0)Het, -CO2R’,
30 -C(O)NR’R?, ~C(O)NRAy, -C(O)NHR™Ay, -C(O)NHR™Het, -C(S)NR°R"",
-C(NH)NR’R?, -C(NH)NR’Ay, -S(0)sR?, -S(0)nAy, -S(0)sHet, -S(0)2NR'R®,



R700R9, -R10C(O R9, -R10C02R9, -R OC(O NROR', -R 0C(O NR7Ay,

- Rt OC( O) NHR1O0Het, - R10C(S) NROR', -RL1O0C(NH) NROR', -R10S02R9, -R10SO2NROR1',
5 - R70S02MBGoRM689 RIONR7R8, - R ONR Ay, -R ONHC(NH) NROR', e®garusp2/mse¢ o and
azido; or two adjacent R groups together with the atons to which they are
bonded forma C5-6cycloal kyl or a 5 or, 6-nenbered heterocyclic ring
containing 1 or 2 heteroatons; 10 each’ R7 and R8 are the same or different
and are independently selected from the group consisting of H, alkyl,

cycl oal kyl , aI kenyl , cycl oal ken7y -OR9, -C(OR9, -CO2R9, -C(O NROR'

- C(S) NROR', NRYW: -NR'RD2RR By, -NHIG2NRR °Ayr+ra&t?é%t.oai°kmloalkyR100R9

-R10C( O RO, . NROR' ,

- R10S02R10, Vi -
%@%@E@M@q%é@%‘%ﬁ A BTORrG e iR,

- RLONHS02R9 andRW(ﬁRfﬂ‘ﬂH@(@;m NRIR,R® ea@n(d?QRmﬁﬂd HYC(QINR’AY) e sarre or di fferent

and are i ndependentl sel ect ed from t he group consistin al kyl,

cycl oal kyl, - RtBCGOINGR et -RREYHRR -Wﬁ@ﬂf& RiSe0:B°, ! §02NRi|b and

- R1ION 0R10 20 I_$10 8 dpib d ent|

sel ec?“’gd from tﬁgﬁgﬁﬁﬁéﬁg an}s\llﬂgﬂ ng (I)RfoAyal fI{<yllﬁﬁé(ﬁillﬁ<en;‘?l ,éy% yny?g%gycl ogl kyl

and cycl oal kenykldoﬁy is aryl; Het is a 5- or 6- rrenbered het erocyclic or
heteroaryl group; R2 is fel ected fromthe group caonsi stl ng of hal o,

al kenyl , ~ cycl oAV pfiacesy Bl graurepgethenyith the ajqus to which thepage bandegt |
- 0R10Het -S( 0O t He
_NHRLOAY, - Nl(-lR')f(%? ,Cs"’-%\(f?%@%a a%’gbf W%ﬁ\{)@&@& gﬁdf"gl o@'??@?g Ww Ijs N or

CH, R3 and R4 aewrdédtemsane or different and are each independently selected

fromthe 30 group cons tlng of H, Io, al kyl,, alk ycI al kyI Ay,
Het, 1®R7, - oagac 7 rethg;@mlgg@rdl &g@mnda@g en q;@lz,qp.] ?

-NR7Ay, -NHHet, WO %&QQ&@&SPﬁé Uﬁﬂ?élﬂﬁ,s&gloalﬁyl, alkenyl, cycloalkenyl,
-0R?, -C(0)R?, -CO:R?, -C(O)NR°R", -C(S)NR°R", -C(NH)NR®R"", -SO2R",
-SO:NR°R™, -R"%cycloalkyl, -R™OR?, -R"°C(0O)R’, -R'°CO2R®,
-R'C(O)NR®R™", -R™C(S)NR®R"", -R'™C(NH)NR’R", -R'°SO2R™,
15 ' -R'°S0:NR°R"", -R'*S0NHCOR?, -R'°NR°R"", -R'™°NHCOR®,
| ~R™NHSO02R® and -R™NHC(NH)NRR"";
each R’ and R" are the same or different and are independently selected from
the group consisting of H, alkyl, cycloalkyl, -R"cycloalkyl, -R"0H,
-R"(OR™)w where w is 1-10, and -R"NR"R";
20 each R' is the same or different and is independently selected from the group
consisting of alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl;
Ay is aryl;
Het is a 5- or 6-membered heterocyclic or heteroaryl group;
R? is selected from the group consisting of halo, alkenyl, cycloalkyl, cycloalkenyl, Ay,
25 Het, -OR’, -OAy, -OHet, -OR™Het, -S(0)sR?, -S(0)nAy, -S(0)sNR'R®, -S(0)-Het,
-NR’RE, -NHHet, -NHR"Ay, -NHRHet, -R"NR’R? and -R"°NR’Ay;
nis0,1or2;
Y is N or CH;
R® and R* are the same or different and are each independently selected from the
30 group consisting of H, halo, alkyl, alkenyl, cycloalkyl, Ay, Het, -OR’, -OAy,
-C(O)R?, -C(0)Ay, -CO:2R’, -CO2AY, -SO:NHR?®, -NR'R®, -NR’Ay, -NHHet,



- NHR70Het , - R10cycl oal kyl, -R1O0OR , -R OQAy, -Rt ONR7R8 and - RLONR7Ay;
gis0,1,2,3,40r5;and each R5 is the sane or different and is independently
sel ect ed Wo@ni00ds89 gr oup consi sting of hal o, alkyl, al kenpCI/tsbhkyssyo ,

cycl oal kyl, cycl oal kenyl, Ay, Het, -OR, 5 -QAy, -OHet, -OR10Ay, -OR1OHet,
-C(OR9, -C(OAy, -C(O) Het, CI)2R9 C(O)NR7R8 C(O)NR?Ay, - C(O) NHR10OHet ,
-C(S)NROR11, -C(NH)NR7R8, -C(NH)NR Ay,8 S(O).R9, -S(0)2NR7R8, - S(0) 2NR7Ay,
-NR 7R8, -NR 7Ay, -NHHet, -NHR10Ay, -NHR70Het, -R1Ocycloal kyl, -R10Het,
-R100R9, -R10C(O R9, -R100C02R9, -R10C(O NROR', -R10C(O NR7Ay,

- R70C( O) NHR10HeMHR"HRE DB By IR, -R'EOR”; RA'CEAyNHR IRRR® and FR'DIBOARO,

- RLOSO02NRIR" RlOSOZNHCﬁ% - R70NR7R8, - R1ONR7Ay, -R1ONHC(NH) NROR',
cyano, ni% s dn%} 3a4i086; @ two adj acent R5 groups together with the atons

to which H&ﬁms %e@?ﬂg%gdlffe?{nmaﬁd fSande %M@én@@/'sgl)é&teﬂ'rfroﬂf M]'@ rdfierein when Y is

CH, R3 is not har ITB.CEUtI call'y acceptabl e salts sol vat es
and physi ol ogi omislsyng uﬁhalnmhlarll alkeryli alliiyl egclodtient, @péloal enyl, ﬁy.e‘ﬁn-toﬁ nvention

al so provides hayjtac al o] gnpound of
formulm (1). 1 TPAheOR IR HRrOR e OB e LT B8 St o 20  ur t her
conprises a phag GﬁWR* LG@)NMA?Q@RF)NPIR"’ﬂetCE‘C('S)I\ﬁT"RW -C(NH)NRTR, | n one

enbodi nent, the maceuti ca osition further conprises an antiviral
agent sel ect eeC NHWWAM.@S@)'(B&F}S TRPt1SEY 2N AwciNG R iNR A dNBHERCi ¢l ovi 1.

[reabment of o-NGReRE-BURAUR By Bneh -h0R EeORE A Bl o
conpri ses adm ms@(gmmgﬂaRw@(mei,pfuRiOQ(@)m}yR@mgftech@Na?m’unt of a conpound
of formul a or a ;)har nmaceuti ca

ept abl e sal | yate or

physi ¥ ogi cal I yRIGINBINRSR A -RIERiRGaR g@ll\lﬁn% eBf SO{NMEQ%T‘B NR'Rjiral infection
can be any of b Si 1 e e rus 2,

cyt onmegal gw rurs]Ig '@gi‘Ye.anR'EmmMﬁsgya"Br’g'@g% glaggé't(gr Vi/l lrJus human her pes

virus 6, 30 hufpdadig¢deR’® yioupstogethen@ithuh@atdrartpahioh theg alkd. boi@ed3/ 000689
PCT/ US02/ 18520 9 The present |nvent| on also provides a nethod for the
prophyl axi s or farmehEsregyeloaliyl or aryl;

wherein when Y is CH, R® is not -NR’Ay;
15  and pharmaceutically acceptable salts, solvates and physiologically functional

derivatives thereof.

The present invention also provides a pharmaceutical composition comprising a
compound of formula (I). in one embodiment, the pharmaceutical composition

20  further comprises a pharmaceutically acceptable carrier or diluent. In one
embodiment, the pharmaceutical composition further comprises an antiviral agent

selected from the group consisting of aciclovir and valaciclovir.

The present invention also provides a method for the prophylaxis or treatment of a
25  herpes viral infection in an animal. The method comprises administering a
therapeutically effective amount of a compound of formula (1) or a pharmaceutically
acceptable salt, solvate or physiologically functional derivative thereof. The herpes
viral infection can be any of herpes simplex virus 1, herpes simplex virus 2,
cytomegalovirus, Epstein Barr virus, varicella zoster virus, human herpes virus 6,

30  human herpes virus 7, and human herpes virus 8.



conditions or diseases associated with a herpes viral infection in an
animal . The nethod conprises admnistering to the animal a therapeutically
ef f ecti vewarmuaissof the conpound of forrmula (1) or a phapPcaasoar/issad |y
acceptabl e salt, solvate or 5 physiologically functional derivative

t hereof. The present invention also provides a process for preparing
conmpounds of fornmula (1) wherein Yis®N, R2 is selected-fromthe group
consi sting of al kenyl, cycl oal kyl, cycl oal kenyl, Ay, Het, -OR, -QAy,
-OHet, -OR70Het, -S(O,,R9, -S(OAy, -S(OnNR R8, 10 -S(0)nHet, -NR7RS,

- NHHet 'W@ﬁt inAkFaD5I8S providtONReRD DM thefprOpHY IS oranGtMentatd R4 are
bot h H The process conpri ses reacting a conpound of formula (M): (R5)qg N

VI 15 O ¢edditionsiir dishases hssogiateRwitheg hetpes V| mfestian inlef pniswl.aheve in
connecti on \mth co oun und of 1Ior nmul a

(V1) NH A Odﬁé’ﬂi‘ "F{?r‘ﬁﬂg‘?hl,;ra"é@%@ctth%falpﬁ‘ét'cﬁ %S@p&%mﬁff‘ 8h provi des
a prOceSStﬁ@éoano@Habrﬂﬂnﬁﬂammra%arrﬁéceﬁﬁédwla@ce(oltébw\ém SlVat¥ols N R2 is

selected fromthe group consisting of alkenyl, cycloal kyl, cycloal kenyl,

Ay, He$, poRiclogicaMy funatigesl derigrieHbereot. S(0) nR9, - S(0) nAy, -S(O nNR RS,
-S(0) nHet -NR7R8, -NHHet, -NHRtOAy, -NHRtHet, -RLONR7R8 and -RLONR7Ay; R3
is select ed fromthe group consisting of H, aI kyl , al kenyl, cycl oal kyl, Ay,

30 Het, - @Opient inverffoh alsSprNdRDa prddERer frepeing dB?np@I]ddsR&‘ farreulad) H),
-R100R7 and -R ONR7R8; and R4 is H The process conprises reacting a

conpound s#herey Fisi b R selected foan dongreap p@wsesmzf a@s@m cyglgalkylrs) g N'XI O
cycloalkenyl, Ay, Het, -OR’, -OAy, -OHet, -OR"Het, -S(0):R®, -S(0)»Ay, -S(0)-NR'R?,

10 -S(0)-Het, -NR’R?, -NHHet, -NHR™Ay, -NHR'Het, -R"NR’R® and -R"NR’Ay; and R® and

R* are both H. The process comprises reacting a compound of formula (VI):

(R%),

N Vi

o)
15 (R1)p

X
/N\
wherein p, R', g, and R® are as defined above in connection with compounds of
20 formula (I);

with a compound of formula (VII)
NH

o, w

H,N" R

25  In another aspect, the present invention provides a process for preparing compounds
of formula (1) wherein Y is N; R? is selected from the group consisting of alkenyl,
cycloalkyl, cycloalkenyl, Ay, Het, -OR?, -OAy, -OHet, ~OR"°Het, -S(0}sR®, -S(0)nAy,
-S(0):NR’R®, -S(0)aHet, -NR’R?, -NHHet, -NHR™Ay, -NHR™Het, -R'*NR’R® and
-R'NR’Ay; R is selected from the group consisting of H, alkyl, alkenyl, cycloalkyl, Ay,

30  Het, -C(O)R?, -CO2R’, -SO:NHR®, -NR’R® (where R’ and R® are not H), -R"°OR’ and

-R™NR’R®; and R* is H. The process comprises reacting a compound of formula (XI):



55 (RP 5 R3 wherein p, RL, g and R5 are as defined above in connection
with conmpounds of forrmula (1); with a conpound of fornula (VI1) 10 jjH VI
H2N R2 Thwopsmemwssd | nvention provi des anot her process for POTA[Sa2/18520
conpounds of formula (I) wherein Yis Nand R2 is selected fromthe group
consi sting of al kenyl, cycloal kyl, 15 cycl oal kenyl, Ay, Het, -OR, -QAy,
-OHet, -OR10Het, -S(0)nR9, -S(0)nAy, -300)nNR R8, -S(0)nHet, -NR7R8,
-NHHet , - NHR10Ay, -NHR1OHet, -R ONR7R8 and -R ONR Ay. The process
conprises reacting a conpound of formula (XIV): (R5)gq 20 N XIV 7RWN ~R3
wherein p, R, R3, Ra, gq and are as defined above in connection with 25
conpounds of fornmula (1); wWUtHh'A pound of fornmula (VI1) NH VIl H2N R2
30 The present invention provides ot her process for preparing conpounds
of formula (1). The process conprisesNyeacting & conpound of fornmula (XV):
WD 03/ 000689 PCT/ US02/ 18520 11 (R5) @ NXL (R)p 5

o

&R,

5
R?
wherein p, R', g and R® are as defined above in connection with compounds of
formula (I);
with a compound of formula (VII)
NH
10 N = Vil

The present invention provides another process for preparing compounds of formula

(1) wherein Y is N and R? is selected from the group consisting of alkenyl, cycloalkyl,
15  cycloalkenyl, Ay, Het, -OR’, ~OAy, -OHet, -OR™Het, -S(0)aR®, -S(0)sAy, -S(0)aNR'R®,

-S{0)nHet, -NR7R?, -NHHet, -NHR™Ay, -NHR"Het, -R°NR’R® and -R"°NR’Ay. The

process comprises reacting a compound of formula (XIV):

(R%),
N XV
20 \ N
W
5__6 (R1)p
/R
R3
wherein p, R", R}, R% g and R® are as defined above in connection with
25 compounds of formula (1};
with a compound of formula (VII)
NH
. Vil
HN" R

30  The present invention provides another process for preparing compounds of formula

(1). The process comprises reacting a compound of formula (XV):



wherein p, Rl, g and R5 are as defined above in connection wth conpounds
of formula (1) and X1 is halo; with a conpound of forrmula (XVI) R4 R3 M
10 NYi Y wulo3/ooaesR wherein Y, R2, R3 and R4 are as defi n@dTaisovessen
connection with conmpounds of formula (1) and M2 is selected fromthe group
consisting of -B(OH)2, -B(ORa)2, 15 -B(Ra)2, -Sn(Ra)3, Zn-halide, ZnRa, and
My- hal i de where Ra is alkyl or cycloallkyl and halide is halo. The present

i nvention provides a radiol abel ed conpound of fornmula (1) or a
pharmaceutically acceptable salt, solvate or physiologically functional
derivative 20 thereof. In(gae enpodi nent, the present invention provides a
tritiated conmpound of for : ) or a pharnaceutically acceptable salt,
sol vate or physiologically fuR onal derivative thereof. In another
aspect, the present invention prauiNes a bi otXyl ated conpound of fornula
(I') or a pharmaceutically acceptaolé m\t, sol vate or physiologically
functional derivative thereof. 2% TNe~wesent invention provides a conpound
of formula (I) for use in therdpy. The p?%%ent i nvention provides a
compound of fornula (1) for use in the prophylaxis or treatnent of a
herpes viral i | ONyi an . Dar | Pttty / 000689
PCT/ US02/ 18520‘%%%}%%@ 'pgé@; Ry ate %g%ft'@nath(r‘;%i\??Jé’é‘}s{“g"’@o rrpo%on'%pogyl\% g';rgrml a (1)
for use in thefgmaRhy)aadixd isdialo;t reat nent of conditions or di seases
associated with a herpes viral (nfection in an animal, particularly a
human. 5 WﬁﬁaﬁpéwéhﬂdPﬁﬁémvhdxv@roviges the use of a conpound of fornula
(1) for the R

R? M?
10 Y\Y

Y XV

wherein Y, R?, R® and R* are as defined above in connection with compounds of
formula (I) and M? is selected from the group consisting of -B(OH)z, ~-B(ORa)z,

15 -B(Ra)z, -Sn(Ra)s, Zn-halide, ZnRa, and Mg-halide where Ra is alkyl or
cycloalkyl and halide is halo.

The present invention provides a radiolabeled compound of formula (I) or a
pharmaceutically acceptable salt, solvate or physiologically functional derivative

20  thereof. In one embodiment, the present invention provides a tritiated compound of
formula (1) or a pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof. In another aspect, the present invention provides a biotinylated
compound of formula (I) or a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thereof.

25

The present invention provides a compound of formula (I) for use in therapy.

The present invention provides a compound of formula (I) for use in the prophylaxis or
treatment of a herpes viral infection in an animal, particularly a human.
30



preparation of a nedicanent for the prophylaxis or treatnent of a herpes
viral infection in an animal, particularly a human. The present invention
provi des wbhaswewsof a compound of fornula (1) for the 10Ppmapsar/stseon of a
medi cament for the treatnent or prophylaxis of conditions or diseases
associated with a herpes viral infection in an animal, particularly a
human. The present invention also prol?2des a pharnmaceutical conposition
conprising a conpound of formula (1) for use in the prophylaxis or
treatnment of a herpes viral infection in an animal, particularly a human.
15 DETAI L2 (ESRRnGaHHON fbvideda ddmoiimy wmumquohweahmhe pRphgsmosnd of the
i nvention"” or "a conpound of fornulazégE nmeans a conpound of fornula
(1) or a m%tmmt@fmnétilonyoa@é@ﬁe%a@m with gdﬂﬁmélralonfe-%wy@laﬁu ogical ly
function f. Simlarly, with respect to isol ateable
|nterned?%'géﬁgﬁﬁhmégyégﬁﬁéﬁanple compounds of formula (VI), (XI), XIV),
and (XV), the phrase "a conpound of formula "(nunber)" neans a conpound

having that formula and pharnmacetuically acceptabl e (sal ts, solvates and
physi ogTP@anrﬁ?n#mmmtloarfapv%tb@wq/%fta caspoung pEBrmuks(ll foeener ei n, t he

terms * Coﬂrﬁr\ég araiGGE ?Hébﬁf?t’ﬂ@ﬁt frogia Onﬁ’nﬁag(fs%rq tatrf?ér]ttb"f% Pﬁeglvtggl%’?r ocar bon

chai ns Ining from as used
her ei n i ninfectien nbart ardamal, poeiticlilany bedintaa, net hyl, et hyl, n-propyl, n-butyl,
n-pentyl, 30 isobutyl, isopropyl, and tert-butyl . Exarrpl es of "al kyl ene" as
used herein include, but are not limted to, nethylene, ethylene,

propyl ene’m;%&ééh?% nt%’ﬂdprbflﬂ’%ghghge’s‘@fa co‘%dé% ?kg\ﬂran P@OBMCT / US02/ 18520

13 and ene so i'nc titute substituted al kyl ene.
The alkkyl prgparapien ohamebieampii fondiel tyeastmbmttortpnmmdlamstdﬁ conditions oror e
substituents sel ect fd fromthe grqu consi stin nitro, cyano

o hat o MR it mi S efbes Sl e TR B s ter DEHEAES R o ar o

group. 5 Pz Rt eI, al%}ﬁo@lﬁésrﬁ phaYshQatiky lcompBSigss cdRpdsimen- aromat i ¢
carbocyclic ring having from 3 to 8 carbon atons and no carbon-carbon

doubl e botmispouhdpt fayaiukay(l)'for sl indles prophylaxis or treatment of a herpes viral

infection in an animal, particularly a human.
15

DETAILED DESCRIPTION OF THE INVENTION

As used herein, "a compound of the invention" or “a compound of formula (I} means

20  a compound of formula (l) or a pharmaceutically acceptable salt, solvate, or
physiologically functional derivative thereof. Similarly, with respect to isolateable
intermediates such as for example, compounds of formula (V1), (XI), XIV), and (XV), the
phrase “a compound of formula “(number)" means a compound having that formula
and pharmacetuically acceptable salts, solvates and physiologically functional

25  derivatives thereof.

As used herein, the terms “alkyl” (and alkylene) refer to straight or branched
hydrocarbon chains containing from 1 to 8 carbon atoms. Examples of "alkyl" as used
herein include, but are not limited to, methyl, ethyl, n-propyl, n-butyl, n-pentyl,

30 isobutyl, isopropyl, and tert-butyl. Examples of "alkylene" as used herein include, but

are not limited to, methylene, ethylene, propylene, butylene, and isobutylene. "Alkyl"



by way of exanpl e cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl and cyclooctyl. "Cycloal kyl also includes substituted

cycl oal kywo 0¥henesycl oal kyl nay be 10 optionally substitut @dTArsozams20
avai |l abl e carbon(s) with one or nore substituents selected fromthe group
consisting of nercapto, nitro, cyano, halo and al kyl. As used herein, the
term."al kenyl" refers to straight or bAdnched hydrocarbon chains
containing from2 to 8 carbon atons and at Ieast one and up to three
carbon-carbon 15 doubl e bonds. Exanples of "al kenyl" as used herein

i nclude, Fnd “afeyRenB05)sd in@uH@ﬁxﬂsﬁttﬁéd@l&M'ané@@bsﬁ'ﬁ&@@@ﬂdllene A e ?rO%B§O
i ncl udes substituted al kenyl. The al kenyl u(gb oups may optional
S

subst i t ut wdy ba optignally sibistibited withtoon 0s ont substituenisiselpeice froguti@tgroumnt S
selected from.the.group consistin me i.tno ¥ano .o and

i ky! - Cootd g R RefEPie AL 0 Ane byl BRI b s BRI R e s
car bocycl bfe pdrfieulaayl gebupr om 3 to 8 carbon atons (unI ess ot herw se
specified) and up to 3 carbon- carbon doubl e bonds. "Cycl oal kenyl" incl udes
by way of exanpl e cycl obutenyl cycl opent enyl and cycl ohexenyl .

" Ovcl oal keoley R1iR hEFHIRRIARPELM 6% RAEbBNSER KA moBRid g Righga! ko

may optiona any ‘aval I abf'e c¢arbon one’or nore

substi t uefrbm BSE?J &edreoh htomaht @o @b Hop-@eisi cﬁiubregaoaﬂs nMeyelagpiky’ inkivdeo, cyano,
hal o and al kyl. As used herein, the term "al ky refers to straight or

br anched hwﬁbe’émawlfcwalongopvbevw\dq W'ﬁ@eﬁtvbﬁwcﬁ’hﬁb Leevelgherinl adons “and at

Ieast one I of

"al kynyl " cgsm%ﬁ%dt(&glﬁ)g? fsﬁg]lgu esg%ﬁ?a&FdeE ({Ja”ﬁ] ﬁ]quggc'?mg‘}%oooesg
PC'tI)' / :B{)Z{ d;&ﬁﬂﬁlly %sﬁtd}%&gﬂ ?n;/r‘d/arlﬁlﬂ@yalbd)n(s) vAtH(gfmt%/d)r m(arie;sobs'l‘;iwémgets_ Ut ed
substitute e a ups. nmy option substituted on
any avai I?gq dc%?'ﬂéh? 5')0”WCP'Pfy56'H8° ,meﬁ%,pg) N §YanOy §X‘§;éllié|ct ed fromthe
group consisting of mercapto, nitro, cyano, halo and alkyl. 5 The term

"hal 0" or "hal ogen"” refers to the elenents fluorine, chlorine, brom ne and
i odi ne.  Asused herein, the term “alkenyl” refers to straight or branched hydrocarbon chains

containing from 2 to 8 carbon atoms and at least one and up to three carbon-carbon
15 double bonds. Examples of "alkenyl” as used herein include, but are not limited to
ethenyl and propenyl. "Alkenyl” also includes substituted alkenyl. The alkenyl groups
may optionally be substituted on any available carbon(s) with one or more
substituents selected from the group consisting of mercapto, nitro, cyano, halo and
alkyl.
20
As used herein, the term “cycloalkenyl” refers to a non-aromatic carbocyclic ring
having from 3 to 8 carbon atoms (unless otherwise specified) and up to 3 carbon-
carbon double bonds. "Cycloalkenyl” includes by way of example cyclobutenyl,
cyclopentenyl and cyclohexenyl. “Cycloalkenyl” also includes substituted cyclalkenyl.
25  The cycloalkenyl may optionally be substituted on any available carbon(s) with one or
more substituents selected from the group consisting of mercapto, nitro, cyano, halo

and alkyl.

As used herein, the term "alkynyl" refers to straight or branched hydrocarbon chains
30 containing from 2 to 8 carbon atoms and at least one and up to three carbon-carbon

triple bonds. Examples of “alkynyl” as used herein include, but are not limited to



The term "Ay" refers to nonocyclic carbocyclic groups and fused bicyclic
carbocyclic 10 groups having from5 to 12 carbon atons (unless otherw se
speci fi edwoandodsswi ng at | east one aromatic ring. Exanpl @sTafSopsseé cul ar
aryl groups include but are not limted to phenyl, and naphthyl. "Aryl"

al so includes substituted aryl. Aryl groups nmay optionally be substituted
on any avail abl e carbon(s) with one orlhore substituents selected fromthe
group consi sting of hal o, alkyl (including perhal oal kyl), al kenyl, 15
cycl oal kyl, cycl oal kenyl, hydroxy, alkoxy, cycloal koxy, alkyl hydroxy,

ner capt o, etA{fiynand pﬂip%’y}laf’ﬂ\ll@ﬁwl"@%'ﬁ@udﬁ%@ﬂﬂtuﬁﬁed byl aTheddigy GratpoXy,
car boxam de, sul fonam de, cyano, nitro and azido. Preferred aryl -groups
accor di ngma\oomurm\allwb@mhsawtcdw@m amea\'@th@blgwbwdﬁ) with gne @dmeE phenyl and

substit Utﬁ%stﬂpg@ftsgaégq Tr%% tthg %u hggtfh &I%&c?;(tBrmtrgu(ggﬁ fbla‘:ﬁd) refers to

nmonocycl i€ satura Uhdadir s arona fused bicyclic
non- ar omajlkg. groups, having the speC|f|ed nunber of nenbers and cont ai ni ng
1, 2, 3 or 4 heteroatons selected from N, 0 and S. Exanples of particul ar
heterotyclic groups include but are not limted to tetrahydrofuran,

di hydr Opyflﬁncer{rﬁ g{{j@wd Qgiér@r?efegytﬁgﬁb el%gﬁt‘?@ﬁonﬁ@'cﬁbﬁﬂ@ brﬁ;mzheqlnexane 25

1, 3-di oxane I oxa I ne, perazi ne, tet'rahydropyrim dine,
pyr rol i di idine. nor phol i ne, thlonDrphollne thlazolldlne oxazolldlne

t et rahydr ot hi opyran, tetrahydrothi ophene, and the |ike. "Heterocyclic"
al so includes substituted heterocyclic. The heterocyclic groups may

opt i onal | 4elgrs Utk ekl Bt ezméég% b\;cﬂph ugélﬁﬁ)d)ﬂfs& bQVclf&%Wc@ﬁh@M S) Wi th

one or nore substituents se fromt roup 30 consisting hal o,
al kyl 1q i ngrouph hnylrrgeﬁrdnaISdnlIlzwa)honaitm:n@uhlessqlrhbn'ai;d(gueclﬁcq'candehaklegyt

hyd , I K | oal k al kyl h ] k WO
031 0005Bo PER bS53 DAmEigE PR AP SToSC e Shtres hevmiey
car boxam gieshefi! ARNAPNERA. "AWAs0 lﬂuw@, saoﬂ.tu@aladﬂ AR gfcﬁrpméyheterocycl ic

groups accordl ng to the invention include but are not™ limted to
pyrrol i di egjonpihpls substittechor phodvaikble tﬁnb@ﬁﬁwpt‘mmmen@“ merg spbsbidwents ne, and

substltute t her eof t er oar ns.to aromatic
nonocycl |§?e§¥%tﬁ') ;ﬁ%g@yBﬁ‘Bﬁl%mg&Ean adll(yé)()eﬁ @“8?8&]3&0"‘{'%)(14@9'& Kl at | east one
ring {5 agpRMRIkYCyddwend, hitRoaPaikbNy &dloakaRE alkgfydroxy, mercapto, amino,

alkylamine, cycloalkylamine, Het, amidine, carboxy, carboxamide, sulfonamide, cyano,

nitro and azido. Preferred aryl groups according to the invention include but are not

limited to phenyl and substituted phenyl.

20 The term "heterocyclic” (or "heterocycle”) refers to monocyclic saturated or
unsaturated non-aromatic groups and fused bicyclic non-aromatic groups, having the
specified number of members and containing 1, 2, 3 or 4 heteroatoms selected from
N, 0 and S. Examples of particular heterocyclic groups include but are not limited to
tetrahydrofuran, dihydropyran, tetrahydropyran, pyran, oxetane, thietane, 1,4-dioxane,

25 1,3-dioxane, 1,3-dioxalane, piperidine, piperazine, tetrahydropyrimidine, pyrrolidine,
morpholine, thiomorpholine, thiazolidine, oxazolidine, tetrahydrothiopyran,
tetrahydrothiophene, and the like. "Heterocyclic” also includes substituted
heterocyclic. The heterocyclic groups may optionally be substituted on any available
carbon(s) or heteroatom(s) with one or more substituents selected from the group

30 consisting of halo, alkyl (including perhaloalkyl), alkenyl, cyEloaIkyI, cycloalkenyl,

hydroxy, alkoxy, cycloalkoxy, alkylhydroxy, mercapto, amino, alkylamine,



menbers and containing 1, 2, 3, or 4 heteroatons selected fromN, 0 and S.
Exanpl es of particular heteroaryl groups include but are not limted to
furan, thwopbeesso 10 pyrrole, im dazole, pyrazole, triazolpeT/user/ 1852l e,

t hi azol e, oxazol e, isoxazole, oxadiazole, thiadiazole, isothiazole,
pyridi ne, pyridazine, pyrazine, pyrimdine, quinoline, isoquinoline,
benzof uran, benzot hi ophene, indole, andbindazole. "Heteroaryl" al so

i ncl udes substituted heteroaryl. The heteroaryl groups nay optionally be
substituted on any avail able carbon(s) or heteroaton(s) with one or nore

subst i t Ue@fcfoafi@laffite Hed amidiANchMBBx\E cABBXAMAS isBFbMNIAE, DM R nitAd dnd
(i ncl udi ng perhaloalkyl) alkenyl cycloalkyl cycloalkenyl hydr oxy,

al koxy, cyzidmaPlefsryed hetdroevelielgioups amrot:@q)tmtheaamenbon Hickugle dwit aee, not

o 1o ancl e Wiy S, BRRe FRAETE R ReiBRR, chr on

I ncl ude byibsgtu@ed\airiantsithereefl to pyri d| ne, furan, thiophene, pyrrol e,
i m dazol e, pyrazole, and pyrimdine, and 20 substituted variants thereof .

The térm "nenbers" (and variants thereof e.g., "menbered") in the context

Of 4 et e el en NP EfP o LAV SEER! Gobh A0Sl rghp™, carbon

and het eroat ons orm an exanple of a

6- menmber epicydit graupy Ghheareid at tdastgonemr@l ip erointhitiochaaving the specifigy rﬁnﬂﬁer@f
6- menber ed heteroaryl ring is pyridine. As used herein, the te

"opt i onal mym beisand comtainingnh 25%gédlﬁéﬁéfpawaégls‘ftﬁ%é@"b%@@v%ﬁ Ewgp'%% may not
ot oap PR SYFR et Bt EaR RO PSS Bibfpedo ot ocour
f or mulOa f pyrraid,amidiaole, plyfazple, ‘eﬂlatd)le,?zeﬁbz(oﬁ), thidtol, BxazB2, istvaizelienoxadiazole,

thiadiazole, isothiazole, pyridine, pyridazine, pyrazine, pyrimidine, quinoline,

isoquinoline, benzofuran, benzothiophene, indole, and indazole. "Heteroaryl" also

includes substituted heteroaryl. The heteroaryl groups may optionally be substituted

on any available carbon(s) or heteroatom(s) with one or more substituents selected

15  from the group consisting of halo, alkyl (including perhaloalkyl), alkenyl, cycloalkyl,

cycloalkenyl, hydroxy, alkoxy, cycloalkoxy, alkylhydroxy, mercapto, amino, alkylamine,

cycloalkylamine, Het, amidine, carboxy, carboxamide, sulfonamide, cyano, nitro and

azido. Preferred heteroaryl groups according to the invention include but are not

limited to pyridine, furan, thiophene, pyrrole, imidazole, pyrazole, and pyrimidine, and

20  substituted variants thereof.

The term "members” (and variants thereof e.g., "membered”) in the context of

heterocyclic and heteroaryl groups refers to the total atoms, carbon and heteroatoms

N, O and/or S, which form the ring. Thus, an example of a 6-membered heterocyclic
25  ring is piperidine and an example of a 6-membered heteroaryl ring is pyridine.

As used herein, the term "optionally” means that the subsequently described event(s)

may or may not occur, and includes both event(s) that occur and events that do not

occur.



pis 0, 1, 2, 3 or 4; each Rl is the sane or different and is independently
sel ected fromthe group 5 consisting of halo, alkyl, alkenyl, alkynyl,

cycl oal kywp ospatiesal kenyl , Ay, Het, -OR, -QAy, -ORL0Ay, POHAISP2/18580 CHet ,
-C(O) R91 _C(O)Ay1 'C(O)Het, _m2R91 C(O)NR7R81 _C(O)NR' Ay1 'C(O)NHR10AY1
-C( O NHR70Het, -C(S)NROR', - C(NH) NR7R8, - C(NH) NR7Ay, -S(O) nR9, -S(O) nAy,

-S(O nHet, -S(O 2NR7R8, -S(0)2NR7Ay, 16R7R8, -NR Ay, -NHHet, -NHR10Ay,

- NHR10Het, -R Ocycloal kyl, 10 -R10Ay, -R1OHet, -R100-C(0)R9, -R100-C(O Ay,
-R100-C(O) Het, -R100-S(0)nR9, -R100R9, -R10C(O) R9, -R10C02R9,

- R70¢( 0) N%?resenﬂlﬂ@( Vidts conmbdREs S HIRAS simula (LOC( S) NROR",

-R OC(N - R10S02 - RLOSO2NROR11, -R10S02NHCOR9, -R10NR7R8, -R1ONR
7Ay, -R C]\IHC( NH) NROR" , C)( RN, thtro and azido; or 15 two adjacent R
groups together with the at'bgs. t® which they are bonded forma

C5-6¢cycl oal kyl or a 5 or 6-ne héf ed het erocyclic ring containing 1 or 2

het eroat ons; each R and Rég@re & same or différent and are i ndependent |y
selected from the groupronsi sti 3 al kyl, cycl oal kyl, al kenyl,

cycl oal kenyl, 20 -OR9, -CQRR : C(O)NR9R", - C('S) NROR",

-C(NH) NROR', -S02R10, - SO2NRIR", reRbal kyl , - RLOOR9, -R10C(O) R9,
-R10C02R9, -R10C(O NROR', "~k C( S) R, OC(NH) NROR', - R10S02R10,

- RLOSO2NR9R11, - RLOS02NHCOR9 »- RLONROR11, -R‘ ONHCOR9, - RLONHSO2R9 and

- R ONHC( NH) NROR'; WO 03/ 000689 PCT/ US02/ 18520 17 each RO and R’ are the
same or dwhéreinent and are independently selected from the group consisting
of H alk l 8|\§?| oaI%yI -R7cycl oal kyl, -R100H, -R10(OR10)Wwhere wis
1-10, and”- ISy each R70 is the sane or different and is

I ndepend%ﬁchﬁ‘%&h@%&rﬂé’ofﬂ|‘Pﬂé?én|ﬂQn@rsqmpeﬁdémwi‘sklééﬂeﬂ'@roﬂfth@'g‘ﬁd o 2 al kenyl,

al kynyl, cycloal kyl and cycl oal kenyl; "Ay is aryl; 6- member ed
het ergi;yc| i ¢ otonsistieg e&halo, alfybalkenyl, alkynyl, cycloalkyl, cycloalkenyl Ay, Het OR

_OAy, ~OR™Ay, -OHet, ~OR'Het, -C(O)R’, -C(0)Ay, ~C(O)Het, -CO:R",
-C(O)NRR?, -C(O)NR’Ay, -C(O)NHR'Ay, -C(O)NHR"Het, -C(S)NR’R"",
-C(NH)NR'R?, -C(NH)NR’Ay, -S(0})sR®, -S(0)nAy, -S(0)aHet, -S(0):NR’R?,
-S(0)2NR’Ay, -NR'R?, -NR’Ay, -NHHet, -NHRAy, -NHR™Het, -R'"cycloalkyl,
10 -R"Ay, -R™Het, -R"0-C(0)R’, -R"°0-C(0)Ay, -R™0-C(0)Het, -R™°0-S(0}:R®,
-R™OR?, -R'C(0)R®, -R"CO2R®, -R™C(O)NR°R"", -R™C(O)NR’Ay,
-R'C(O)NHR™Het, -R°C(S)NR°R™", -R™C(NH)NR®R"", -R™*S0:R?, -R"®S02NR°R"",
-R'°S02NHCOR®, -R'NR’R?, -R"NR’Ay, -R°NHC(NH)NR®R"", cyano, nitro and

azido; or

15 two adjacent R' groups together with the atoms to which they are bonded
form a Cs-scycloalkyl or a 5 or 6-membered heterocyclic ring containing 1 or 2
heteroatoms;
each R” and R® are the same or different and are independently selected from

the group consisting of H, alkyl, cycloalkyl, alkenyl, cycloalkenyl,

20 -OR®, -C(O)R®, -CO2R?®, -C(O)NR®R", -C(S)NR°R", ~-C(NH)NR°R", -SO2R",

-SO:NR®R", -R"cycloalkyl, -R™OR?, -R'°C(0)R®, -R™°CO2R’,
-R™C(O)NR°R", -R™C(S)NR°R", -R'C(NH)NR°R", -R'°SO2R",
-R™S0:NR°R"", -R"°S02NHCOR?, -R"NR°R", -R™°NHCOR®,
-R™NHSO:R® and -R"NHC(NH)NR®R™;



R2 is selected fromthe group consisting of halo, alkenyl, cycloalkyl,

cycl oal kenyl, Ay, Het, -OR7, -QAy, -OHet, -OR1OHet, -S(0)nR9, -S(O nAy,

- S(O) NNR WRB8,03/08(68) nHet, 10 - NR7R6, - NHHet, -NHR10Ay, - NHRCOHESD?2/185R1LONR7R8
and -R7ONR Ay; nis 0, 1 or 2; Yis Nor CH R3 and R4 are the sane or
different and are each i ndependently selected fromthe group consisting of
H, hal o, al kyl, alkenyl, cycloalkyl, A§/7 Het, -OR7, -Qdy, 15 -C(O R,
-C(O Ay, -C02R7, -C02Ay, -SO02NHR , -NR7R8, -NR7Ay, -NHHet, -NHR1OHet,
-R70cycl oal kyl, -R100OR7, -R OQAy, -R1ONR7R8 and -R ONR Ay;

gi s0, 1, 2, 3, 4or &icad apdr8H aFéStHeSsamlee)rﬂEffmanrandiafé mdthdamlﬂi/ sefectaddependent | y
sel ect ed fromthe group consjsti n

al k | keny | kynyl ,
cycl oal kyl, cycl oal RE@pup g@psistipg ¢ of Gﬂ‘y cycggal yl. ’b%OAy,

_OR10Het, -C(O) R, , t R19rG( O) NR7RB, - G O) NR7AY,
-C(O)NHR:LOHS% )- %WW%EN&){FM ar@%én?"ﬁm )Ay,-S(O)ng(g,) g

- S( O 2NR7RS, Séa@)w Blye sanieRF [ feremNRindAy indepietibently selniied Grayn the lgHREOHet |
-R10 | oal kyl, -R CHet
Rt GC‘,{SCO) NROR R10CROFRERGT aq%ﬁb ?ﬂiﬁ(’g ng\(t‘?%%?'oa'ﬁ\g’zft%&@%@ﬁy' 25

- RLOC( NH) NROR' o sRAISC2RI, - REOSOZNRIR', - R1I0SO2NHCOR9, - RIONR7RS,

-R ONR7Ay, -R H NROR', cyano, nit ro and azi do; or two adjacent R5
groups toget heHeiwiaFS Oh6- ratmhce“ed betetrcytiicton bytespagyligoertsd form a C5-6
cycl oal kyl, NR7

. d
phar maceu% 'éé“fl?‘ﬁ(iigg'\ég‘ﬁﬁg Oé'pscgf”? gtmgsojlf\%?gt @@3 '}Jytllcfygﬂ%’(lbﬁy(g@@(gﬁfq'y@fn unct i onal
derivatives thgeeair’, Mﬁ%wwomm/-saﬁm -SI8) RW%(@)AF&SES of

conpounds of formul a (), i s CH |n anot her c ass of onpounds of

formuil® (1), Y-NRERN- NHHE‘LOI‘MHIE)&Q‘Y'FNUR HetctRAMR'R) an@'oﬁﬁ’b’ﬁn‘ﬁ‘s of formula (1), p
is 0, 1, 2. 9 3. In another 5 enbodinent, pis 0, 1, or 2. In one

partlcul aP % ocﬁl hent, pis 1 or 2. In one particular enbodinent pis 1.

| n anot hey .mbtc}q,ul ar enbodinment pis 2. In one

R? and R* are the same or different and are each independently selected from the
group consisting of H, halo, alkyl, alkenyl, cycloalkyl, Ay, Het, -OR’, -OAy,
15 -C(O)R’, -C(0)Ay, -CO:R’, -C0O2Ay, -SO:NHR?, -NR’R?, -NR’Ay, -NHHet,
-NHR'Het, -R™cycloalkyl, -R"O0R’, -R'°0Ay, -R"NR’R® and -R'*NR’Ay;
qis0,1,2,3,40r5;and
each R® is the same or different and is independently selected from the group
consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,
20 -OAy, -OHet, -OR™Ay, -OR"Het, -C(0)R?, -C(0)Ay, -C(O)Het, -CO2R’,
-C(O)NR"RE, -C(O)NR’Ay, ~C(O)NHRHet, -C(S)NR°R"", -C(NH)NRR?,
-C(NH)NR’Ay, -S(0)-R?, -S(0)2NR"R?, -S(0):NR’Ay, -NR'R®, -NR’Ay, -NHHet,
-NHR™Ay, -NHR™Het, -R"cycloalkyl, -R"Het, -R'°OR?, -R™°C(O)R®, -R"*CO:R’;
-R™C(O)NRR",-R'°C(O)NR’Ay, -R"°C(0)NHR"Het, -R"°C(S)NR°R",
25 -R™C(NH)NR®R", ~R™°S02R?, -R'°SO:NR°R", -R'°S02.NHCOR?, -R'"*NR'R’,
-RNR’Ay, -R"NHC(NH)NRR", cyano, nitro and azido; or
two adjacent R® groups together with the atoms to which they are bonded
form a Cs-s cycloalkyl or aryl;
wherein when Y is CH, R® is not -NR’Ay;
30  and pharmaceutically acceptable salts, solvates and physiologically functional

derivatives thereof.



enbodinment, pis 2 and optionally two adjacent Rl groups together with the
atons which they are bonded, forma C5-6 cycloal kyl or 5- or 6-nenbered
het er ocycWDm3gowep. The phrase "two adjacent Rl groups” pefrarse2/1852¢ wo R1
groups, each bonded to adjacent 10 carbon atons on the i m dazol -pyridine
ring. In the enbodi nent where two adj acent Rl groups together with the
atonms to which they are bonded forma t&cl oal kyl or heterocyclic group, p
is typically 2, 3 or 4, nore typically 2. RL may be inthe 5 6, 7 or 8
position. In one enbodinent, pis 1 and RL is in the CG8 15 position. In
one embodihBRiciasPof éonilpo@nais A?Jforrﬁulh ), e CH; fn BRsthér Pis of ébrﬁmn@mapdl ment  p
is 2 and one RLis in C-8 position and one R is in the C6 position.
One clas§b0ﬁUdeﬁbum53 of formula (1) includes those conpounds defined
wherein at |east one Rl group contains an aryl, heterocyclic or heteroaryl
noiety (in one 20 enbodi nent, at |east one R group contains a heterocyclic
or het er oarafle ﬁéﬁic@‘a\(kla@d"&‘coﬁ%uﬁdﬂcﬁGSHﬁulR(l) gnpupusztoegeum@motwmth t he atons
to which they are bonded do not forma cycl oal or 5- or 6-nenbered
het er dcycemeodiinenipp isfthdt ¢rek Ialoawaﬁfculac@mb@mmgt @flsf@ramlraorm i ncl udes

t hose co e , n gr oup

cont ai ns ﬁHgﬂé qa%@?@%% ygﬁlkp%ﬁn I%P%%Fﬁenﬁégg%ﬁ??ﬂ%?oﬁe 5 enbodi nent,

at | east m@dﬁnewpmmwomsuyatvmﬁ@mﬁya‘lgr@upsrtob@thewwahyme aoirst y) and
two adj acent R1 groups tofget her with the atons to which they are bonded do

forma O% lsbg«hwac hymdesr opm adfrs-s Yo PEa- Alt-aresbrEd hetefoaYRhc Jrdt her
class of {AMHOMAGS,, chad‘eﬂ{ ﬁ“ér%ué] & hefeRGhY th’ gmaﬁ? e&‘&m? 9%9@%&?\?0‘ wher e

no R group ‘contalns et erocyc eroar in one
enmbodiomendarinen Romgroatthe mdﬁmi-upyncané%ﬂn@letnenheembdmneot whettee(:mwd}dcemu)el ty) and
two adj acent R groups to ther with ms . to which they are bonded do

not form@%@ulﬁct%? & Wigh athSEé?Wé' ﬁ?éh%%fé 00&9‘*0‘97'0@(968'95 US02/ 18520
19 het fof la (I | ud
3.0t ORISR ol sbors, sreqmapyg of ormls (1) nc udes

or 4, no Rl group contains an
aryl, heterocyclic or het eroaryl rml ety (or in one enbodi mrent no R1 group

cont ai ns het er ocycl.i het er oar e and two, adj a roups
t oget her l&/i'f‘%’ big % éné 7tQ5 8 sttion ﬁ%én%ﬂﬁ?%}%gﬁd HW‘#@ %d”at% cygl oalokyl
Or 5-1507 GssfIRIFP S BHe E‘rﬁB@dlﬂENtCk) i1 gﬁd)ﬁpis in @émlp%tléﬁ ﬁrﬂ?@@nf%ﬂtn%n‘ﬁher ein R

contains a heterocyclic or eroaryl noiety are
p is 2 and one R1 is in the C-8 position and oné R is in the C-6 position.

One class of compounds of formula (I) includes those compounds defined wherein at
least one R group contains an aryl, heterocyclic or heteroaryl moiety (in one

20 embodiment, at least one R’ group contains a heterocyclic or heteroaryl moiety) and
two adjacent R' groups together with the atoms to which they are bonded do not
form a Csscycloalkyl or 5- or 6-membered heterocyclic group. Another class of
compounds of formula (1) includes those compounds defined wherein p is 3 or 4, at
least one R’ group contains an aryl, heterocyclic or heteroaryl moiety (in one

25 embodiment, at least one R' group contains a heterocyclic or heteroaryl moiety) and
two adjacent R' groups together with the atoms to which they are bonded do form a
Cs-scycloalkyl or 5- or 6-membered heterocyclic group. Another class of compounds
of formula (1) includes those compounds defined where no R' group contains an aryl,
heterocyclic or heteroaryl moiety (or in one embodiment no R' group contains a

30  heterocyclic or heteroaryl moeity) and two adjacent R' groups together with the

atoms to which they are bonded do not form a Cs-scycloalkyl or 5- or 6-membered



selected fromthe group consisting of Het, -CHet, -ORlOHet, -C(O) Het,
-C(ONHR OHet, -S(OnHet, -NHHet, -NHR1OHet, -R10Het, -R100-C(O) Het and

- R OC( O) N\wvB1GMe689 or any 10 subset thereof. Exanples of embodiSnemsso wher ei n
R1 contains an aryl, heterocyclic or heteroaryl noiety are selected from
the group consisting of Ay, Het, -QAy,, -OR70Ay, -OHet, -OR CHet, -C(O Ay,
SO Het. -C(ONR Ay, -C(O NHRLOAY, - ) NHR OHet, - O(NH)NR Ay, - S(O nAy.
-S(O nHet, -S(0)2NR Ay, -NR Ay, -NHHet, -NHRL0Ay, -NHR1OHet, -R10Ay,
-R1OHet, -R100-C(O) Ay, -R100-C(O)Het, -R OC(O NR Ay, -R10C(O NHR1OHet and
15 - RlONFheég/rpcymc grqupsmmerthssrcﬁ@bmpmmwéwnnﬂa ﬁhiboldﬁcsdrhbs wherein no Rl
contains an ar terocycli.c ect dfromthe

group con$ rrbqoiuﬂés Qﬁf'”%ﬂe‘(‘frl?r 0P %roél EéﬁBl groﬁp ﬁ%i"g ﬁ:\f J};FI%'W?VC

cycl oal kegy teroéﬁ moief @ ﬁ%ne gidtinertt Go® @Wmﬁ%ontalgﬂé\ﬂ%&ollcn@( NH) NR7R,
50 . Ro. oHEse0n UNR RS, - R Ceycl oal Ryl . ~R700-C( O R9
_ R1L00- S( Q)at@dary} m%ﬂ@nd-tmed,xacgm‘ gEoRPS CURHEY mmmc@tgmmmhlch they

LGN RETE DO oy Oh MG abs? SRR UMY subser

thereof. In the enbodi nents where two adjacent R groups together with the
atons to which theg are bonded forma C5-scycloalkyl or 5- or 6-nmenbered
het er ocy cixamplgs ofigmhadimegts wiserain & contpiss a heterenyslic erdisterraryineighy 38y be t he

same or dj nd m r n f al kyl,
2 enyl , elsef i B BRI REHEE DR ON A MHELTEI A,
adj acent RlO)GlﬂétU-Fhﬁ-lM&NWH&HH‘OHQQQ‘?OEC(WWEmﬁM WOMHRDlet, ohdh t hey are
bonded, they forma heterocgcl ic group such as: O 30 "r'' 03/ 000689
PCT/ USh2/ susaghereof. |Examplss Rbembodinen tuterein M%lﬁ%@h@rvhhetgfw §°&re al kyl

2nd, Lo REolh) LBy il B BORPSH DApchon e
are defi n&mea,SOR@Ret a0()ANRCREHet; E(E(OHIH’AWQCUD)NHE”A‘pg@ﬁﬂ)NHR\%H&th the atons to
Wi Cch ey R A S8 D)y o A Sop A - RRYA, LA YOG TR,
-R™Ay, -R'Het, -R"°0-C(0)Ay, -R"°0-C(O)Het, -R"°C(O})NR’Ay, -R™°C(0)NHR"*Het and
15  -R™NR’Ay, or any subset thereof. Examples of embodiments wherein no R' contains
an.aryl, heterocyclic or heteroaryl moeity are selected from the group consisting of
halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, -OR?, -C(O)R?, -CO2R®, ~C(O)NRR®,
-C(S)NR®R™", ~C(NH)NR’RE, -S(0)aR®, -S(0)2NR’R®, -NRR®, -R'"cycloalkyl, -R'°0-C(O)R’,
-R™0-S(0)«R®, -R™OR?®, -R'°C(0)R®, -R™°CO:2R?, -R"C(O)NR°R"", ~-R"C(S)NR’R",
20  -RC(NH)NR°R", -R'%S0:R’, -R"S02NR°R", -R'°S0NHCOR®, -R"NR’R?,
-R'NHC(NH)NR®R™, cyano, nitro and azido, or any subset thereof.

In the embodiments where two adjacent R’ groups together with the atoms to which
they are bonded form a Cs-scycloalkyl or 5- or 6-membered heterocyclic group having
25 1 or 2 heteroatoms, each R' group may be the same or different and may be selected
from the group consisting of alkyl, alkenyl, -OR, -S(0)sR® and -NR'R®. For example, in
one embodiment two adjacent R’ groups are -OR’ and together with the atoms to

which they are bonded, they form a heterocyclic group such as:

30 ’},



10 From t hese exanpl es, additional enbodi ments can be readily ascertained
by those skilled in the art. In one enbodinent, tw adjacent R groups
t oget her wiDtoB/00dse at ons to which they 15 are bonded do n@CTfuspm18520
C5-6cycl oal kyl or a 5 or 6-nenbered heterocyclic ring containing 1 or 2
het eroatons. I n one enbodi nent, each R _is the sane or different and is
i ndependently selected fromt he group 2Qonsi st i ng of hal o, alkyl, alkenyl,
al kynyl, cycl oal kyl, cycloal kenyl, Ay, 20 Het, -OR7, -QAy, -ORl0Ay, -OHet,
-OR10Het, -C(0O)R9, -C(O Ay, -C(0) Het, -Q02R O, -C(O)NR' Ay, -C(0O) NHR10Ay,

- C( O NHRIaHabther éihﬁi)d\lﬁ@ﬁﬂhwo adjaddrix RRGFaips ar@(aNHyib NR! to@yther wihGhe Bms- S( 0) nAy,
-S(O nHet, -S(0) 2NR7R8, (?( @) Z%)IR7A N,l%l -NHHet, - NHRt OAy,
- NHRLOHet to wirkihthey pesdianged. they toap a QYF%PG {groums 0) R9, - RL00- C(0) Ay,
- Rt 00- C(O)Het -R100- S(O nR9, -R1 -RlOC(O)R9 - RLOCO2R9,
-R 0C(O NROR11, 25 -R10C(O) NR7Ay, O NHR1OHet, -R10C(S)NROR',
- R70C(NH) NROR', -R10S02R9, -R10OSQ2NROR', -RL0S02NHCOR9, - R70NR7RS,
- R7TONR7Ay, -R10ONHC(NH) NROR', cyano, nitro and azido; or two adjacent Rl
groupé t oget her vvith the atons to which they are bonded forma

C5- 6¢cycl ogl 7 1 A i_pg’ tap’Ring 1 or 2
het er oat glﬂsalhlﬂghePEm WO 03 8%%@’89 CT/WL?EO /Ii SééPgu@ﬁédleﬁlaﬁ gﬁe@nb%?nent, each R

is the sanmpeotlved},r érfobtogclmeawiihitbe atodeie mdéoht thyy arelbeoded] théy formiahe gr oup
consi sti of h al k cycloalkyl Ay, Het, -OR, -C(OR9, -C(O) Het,
- C02R9, ?*%(‘%SPR\F? ?eg“’upét'é) W 7Ay, - NHR1OHet, -S(O) nR9, -S(O 2NR7R8,
-S( O 2NR7Ay, -NR7R8, -NR7Ay, - NHHeV_ HR10Ay, -NHR1OHet, -R1Ocycl oal kyl,
-RtHet, 5 -RLOOR9, -R10C(O) NR7Ay, QRIGSD2NHCOR , - RIONR R8, - RIONR7Ay,
cyand0 nitro and azido, or any sukSet thereof. Mre particularly, each R

is the s different .and is |neendentl Iectedfr t he group
consi st i ﬁ%e'@ftLFFSIeéamBJF?()?figl't'ﬂg}al ep@[og Fﬁﬁ?@l d% ﬁ% - NHR10Ay
10 and - NiiRt@kiethe &) One particul ar errbodl rrent each R' is the sane or
different and is independently

In one embodiment, two adjacent R' groups together with the atoms to which they
15  are bonded do not form a Cs-scycloalkyl or a 5 or 6-membered heterocyclic ring

containing 1 or 2 heteroatoms.

In one embodiment, each R' is the same or different and is independently selected
from the group consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay,

20  Het, -OR’, -OAy, -OR™Ay, -OHet, -OR"Het, -C(0)R?, -C(0)Ay, -C(0)Het, -COzR™,
-C(O)NR’Ay, -C(O)NHR™Ay, -C(O)NHR"Het, -C(S)NR®R", -C(NH)NR'R?, -C(NH)NR’Ay,
-S(0)R®, -S(0)nAy, -S(O)aHet, -S(0)2NR’R®, -S(0)NRAy, -NR’R®, -NR’Ay, -NHHet,
-NHR™Ay, -NHR"Het, -R"cycloalkyl, -R"°Ay, -R"Het, -R'°0-C(0)R’, -R™°0-C(0)Ay,
-R™0-C(0)Het, -R™0-S(0):R?, -R™OR®, -R'™C(O)R?, -R"°CO2R’, -R"C(O)NR°R",

25  -R'C(0)NR’Ay, -R"C(O)NHRHet, -R"C(S)NRR", -R"C(NH)NR°R"", -R'°SO2R’,
-R'°S0:NR°R", -R'°S02NHCOR?, -R™NR’R?, -R"NR’Ay, -R"NHC(NH)NR®R"", cyano, nitro
and azido; or two adjacent R' groups together with the atoms to which they are
bonded form a Cs-scycloalkyl or a 5 or 6-membered heterocyclic ring containing 1 or 2
heteroatoms.

30



selected formthe group consisting of halo, alkyl, Het, -NR7R8, -NR 7Ay,
and -NHHet, or any subset thereof. Particularly conpounds of formula (I)
are defi rwo oatoersed n each R1 15 is the sane or different amdTits02/18520

i ndependently selected fromthe group consisting of halo, Het and - NR7R8,
or any subset thereof. Mre specific exanples of enbodi nents of the present
invention are defined wherein each R 4's the sanme or different and is

i ndependently selected fromthe group 20 consisting of halo, aryl, Het (
and substituted Het), -NH2, -NHal kyl, -NHcycloal kyl, -N(al kyl) (al kyl),

- Nal kyl - OJrabrh«yd:mbmﬂltzienﬂ\lb#kyl R‘dnrthaﬂgmsubdnéferdnhendzmﬁnd@pﬂ@drﬁiycselem«tpI es of

sone parti.cul ar sar th sisting of Br, O,
phenylO fr,qphﬁm Q(qugr%qnﬁ fing ° CVC'?Q{'@%VQﬁ tgwgfzﬁ?&)ent yl, ;
-NH cycl ope@pydt, -codk®, L@(@?WRS/LC(O) ?h@@i\mwﬁé@ﬂmﬁﬂﬁ( )zmw’ﬁaol i di ne, and

nor phol i ne, or any subse 25 thereo one di ment ounds of
forml a (I-$(032N87MQFNIR1763 Nﬁé’er-N%ﬂiﬂrtom%%s{ -NHRIHet,, R'°h‘gﬂ®||kyty8 Het, or

det i ned wrRra At e TRe -850 REEOR, o Puw af. RS ARG ot Bpfafdd i

anot her 3@r ghPR@EdRAEreot. e corrpounds of formula (I) are defined where R2
contains no aryl, heterocyclic or heteroaryl noiety. In another
enbodi ment, R2 contains no heteroaryl WO 03/ 000689 PCT/ US02/ 18520 22 or

2525??Eéé“ﬂs@%ﬂmﬁ“ég@% R b A A ot SRy
det er mi netﬁmougb@mmlnge;fhmbrwkyiRAyy\HetctoworNrdRh RR7A§ X NHHE, mwég ,
IS

heterocyclic and/or heteroaryl noieties. 5 In one enbodi nent

sel eci@d #pé&miiRE’}r oup consisting of halo, alkenyl, cycloalkyl,

cycl oal kenyl, Ay, Het, -OR, -QAy, -OHet, -ORlOHet, -S(OnR9, -NR RS,
- NHHet , - NHR?OHet, - RlONR R8 and - RIONR Ay, or any subset thereof. In

parti cul atn ok&particulsedmeisddaderfts «aoh RhB thé sampe o0diffeht augd RfinddptndendR |
-S(O nR9, -NR -NHHet and 10 - NHR1OHet, or an,ﬁ §et t her eof . More
parti cul asgl§cte rmgthg greup; asisting Af halo. aikyuflet, R ..sNB d -Nitbeber Het |

égﬁgig:ﬁ; o g#bsN#l‘F E%arﬂar?{?ﬁﬁbgﬁmr eﬁrwla ?Sgﬂ}ﬁﬁf@%h@é‘ﬂacﬁrﬁmd' ment '

15 is the same or different and is independently selected from the group consisting of
halo, Het and -NR’R?, or any subset thereof.

More specific examples of embodiments of the present invention are defined wherein
each R' is the same or different and is independently selected from the group

20  consisting of halo, aryl, Het ( and substituted Het), -NH2, ~-NHalkyl, -NHcycloalkyl,
-N(alkyl)(alky!), -Nalkyl-0-alkyl, and ~NHAy, or any subset thereof. Specific examples
of some particular R' groups are selected from the group consisting of Br, Cl, phenyl,
-NHa, -NH-methyl, -NH-butyl, -N(CHs)2, ~NH-cyclopentyl, -NH-cyclopropyl,
-NH-isopropyl, -NH-phenyl, -N(CH2)20CHs, pyrrolidine, and morpholine, or any subset

25  thereof.

In one embodiment, compounds of formula () are defined where R? contains an aryl,
heterocyclic or heteroaryl moiety. In another embodiment, compounds of formula (1)
are defined where R? contains a heterocyclic or heteroaryl moiety. In yet another

30 embodiment, the compounds of formula (I) are defined where R* contains no aryl,

heterocyclic or heteroaryl moiety. In another embodiment, R? contains no heteroaryl



More specific exanpl es of enbodi nents of the present invention are defined
wherein 15 R2 is selected fromthe group consisting of -NH2, -NH al kyl,

- NH- cycl oabloglogoesHet , - NHHet and - NH-al kyl - Het, or any s®osaisor/isseeof .
Particul ar enbodi ments include those conpounds of fornula (1) wherein R2
is -NH2, -NHpropyl, -NHisopropyl, -Ndcyclopropyl, -NH butyl,

-NH i sobutyl, -NHcyclobutyl, -NH cycl épent yl, -NH cycl ohexyl ,

- NH( CH2) 20CH3, pyrrolidine (e g., pyrrolidine bonded through N), and 20
nor pholine (e.g., norpholine bonded through N), or any subset thereof. In
one enbodonigterociRlic arudetiRButimay earcthintdneargamaeityr Feting frer @nlbboddmentar e

i nd dent | | ect f t t | oal kyl ,
B0 o, DesetbedpBappireshectia o S fi0me iRl ety gefomlie thE) “any
subset t h&lro% defMMLRORAIEH S Bl of eng'ud@'ﬂ‘? @teﬁﬁy@lfce’an@ﬁﬁm&@@arﬂam or

di fferent angi are I'ndependently selected fromthe group consisting of H,
al kyl , cyucloxdiekyl , and - R70-cycl oal kyl , or any subset thereof. In one
enbodi rent, R and R8 are each the sane or different and are i ndependent |y
sel ected fromthe group consisting of H, alkyl and cycloal kyl. 30 The

group - R79\(<S?I%J&awdlrﬁveﬁth$.ﬂ%iéd@édfr@mtﬁégﬁap@aﬁk.dﬁhgdf%faﬁ)rakém/la PEG chain. In
one enbodi ment, RO ' are each the sane or ferent and are

i ndependeﬁ\tcllqa”@'btﬂQ@@W@EﬁQD@@%QOPWFpUSD2DE§BQ@ -S(OBRY. ryRIRhe group

Cheroof Rt s ORGSR W, %oty BRI Wbt “ane

are i nde@.e.elé@caa Iﬁ’.tﬁrrﬁﬂl'e%%lﬁﬁccfnrsi@ms? BEHET DR, -SO)R°SINRIB®, ONHH’etam al kyl. 5
Preferably R10 is al kyl or cyclo nor e % referably al kyl. 1n another
u

errboderentNHBH’Jﬁth)"r‘?ﬁMtﬁH%tﬂferfof{ Mﬂrgpqrtlyularﬂm &éel@ﬁfééér%ﬁﬁcﬂm% def i ned
where at &%&’é.n@ﬁ? W7RRﬁe9nﬂHﬁ4H&O#Lda'l\ﬂﬁ-le@&rgwLubsEF{h%Fe%‘Fy orfe or

het er oary or ‘corntai ns a terocy eroaryl noiety but

excl ude apmncmectrhmﬁmentlaon%wnhebf fomnoli(ard défimetl wiese RhissBR®AMpounds  of
formula (1) where neither R3 nor R4 contain an aryl, heterocyclic or
heteroaryl noiety (or neither contains a heterocyclic or heteroaryl noeity

but may C%ﬁ&ﬁglﬁ@ e%r%{;!)lem é?ﬁlyc% Qﬂ%ﬂth‘@%rés@ﬁt Al FUP:Ca‘?e 9&1‘(&@ wide@ye for R,
one skilled i € art' can rea y determ ne the appropriate groups
definifg RSisatiect&M fromi ihb gcmmtcmnsusmrrg @ Ha,deN Halklyl, NHt—cs/lcthwII tietand/ or
het eroary| N&I?et ang }\Ih §1kyl Het, or any subset thereof. Particular embodiments include

those compounds of formula (I) wherein R? is -NHz, -NH-propyl, -NH-isopropyl,

-NH-cyclopropyl, -NH-butyl, -NH-isobutyl, -NH-cyclobutyl, -NH-cyclopentyl,

-NH-cyclohexyl, -NH(CH2)20CHs, pyrrolidine (e.g., pyrrolidine bonded through N), and

20  morpholine (e.g., morpholine bonded through N), or any subset thereof.

In one embodiment, R’ and R® are each the same or different and are independently
selected from the group consisting of H, alkyl, cycloalkyl, -C(O)R?, -R"-cycloalkyl,
-R™0R?, -R'°CO:R® and-R'™NR°R", or any subset thereof. More particularly, R” and R®
25  are each the same or different and are independently selected from the group
consisting of H, alkyl, cycloalkyl, and -R™-cycloalkyl, or any subset thereof. In one
embodiment, R” and R® are each the same or different and are independently selected

from the group consisting of H, alkyl and cycloalkyl.

30  The group -R"(OR™)w in the definition of R® and R"' refers to a PEG chain. In one

embodiment, R® and R" are each the same or different and are independently selected



In one enbodinent, R3 is selected fromthe group consisting of H halo,

al kyl, Ay, -OR, -CO2R7, -NR7R8, -R10OR7 and -RtONR7R8, or any subset

t her eof . Wbrog/opmse i cul arly, R3 is selected fromthe groupcCrarse/s¢seing of H,
hal o, alkyl, -OR, and -NR R8, or any subset 20 thereof. In one
enbodiment, R3 is Hor alkyl. In one enhodinent R3 is H |In one enbodinent,
R4 is sel ect ed fromthe group consisti rég of of H, halo, alkyl, Ay, -OR7,

- C02R7, -NR7R8, -R100R7 and -R1ONR7R8, or any subset thereof. More

pref er abI y, R4 is selected fromthe group consisting of H, halo, alkyl,

- ORY?, andfrohﬂhﬁ&romcmsiytir%ofsmlaﬂ@t cydheatleh fand I-H“’mydodh?jmiiamrsubseR4 is H or

| kyl . | | b o
gneyenbogm%ggﬂferﬂ’g)rf: ggglculpﬂy,gh ﬁgr areg?ﬁ%gghgn?rﬁe O&Ff}gfeﬂt a'i“ﬁarSne errbodl mezt

q is 2 angdepdrden &él’ec&é@fr&ﬁltﬁ@&%h B@nﬁtﬂé%Hérﬂ%ﬁy‘ﬂer with the atons which
t hey are bonded, t forma 6 cycl oal or aryl. 30 The phrase "two

adj acent R5 groups” refers to tvvo R5 groups, each bonded to adjacent

o oupe® o B4 80w Enas BT A le st 2 BRI W (b the atome to which

they are bonded forma cycloalkyl or aryl, qis typically 2, 3, 4 or 5;
more typically 2. RS may be in the ortho, neta or para p05|t|on 5 Anot her
cl ass of boansdleicesbodimentrihe aompqundﬁ@rfmwl&mioe@u%w@mmepmm ned wherein

at least QR OUnCAIURELE A P hi REhSLACKSLGE PRLELARIY! ! ety

(or in oné nent erocyc and’'t wo

adj acent R‘élmmﬂmanﬁangatHWrocymé br ﬁéi@roaiyomle&f)bw'axﬁlhdé BBy nveiiekjonded do not
forma C5-E; cycloalkyl or aryl. 10 Another class of conpounds of fornula
(1) i HeI ubeetherergkodigrpidnsladesdheserromparedsafiformula §) wherg nsjthey Rator Reast one

RS group ?&ﬂ Lagtsaé?nh&é%kychp%F ﬁét[@Fb\éWI '&&r(g Ef*{eﬁg: l(atlﬁ?é fit rocga |n one

enbodi nen ocyclrec or eroary

groups t ogehdteroawyi h’ﬂbetthbutaﬁa),ﬂeoritmn\dﬂla@yﬂ nidiety). eBaeedomnti&cgumnﬁeng C5 6
cycloal kyl or _aryl. Another class of coppounds of formula (1) includes

those conpRYEde" BIeP“‘h%‘H'e‘iEY‘ Wﬁérécweﬂé'v&%mr&owﬁéﬂﬁr&f fwﬁr%nrwe 9"RBP%r ocycl i ¢
or hetefog‘ffYAng’ﬁwR‘*(mcq briRSiR or%mncgsmnhet@ g@c%&’%gh‘é&% s a

het er ocyc het eroaryl noeity) a ent groups toget her
wi th the ameities.t 0 whi ch t hey are bonded do not forma

In one embodiment, R? is selected from the group consisting of H, halo, alkyl, Ay, -OR’,
-CO2R’, -NR'R?, -R'0R’ and -R'™NR’R®, or any subset thereof. More particularly, R® is
selected from the group consisting of H, halo, alkyl, -OR’, and -NR’R®, or any subset

20 thereof. In one embodiment, R*is H or alkyl. In one embodiment R*is H.

In one embodiment, R* is selected from the group consisting of of H, halo, alkyl, Ay,
-OR’, -CO2R’, -NR"R®, -R™0R’ and -R™NR’R?, or any subset thereof. More preferably,
R* is selected from the group consisting of H, halo, alkyl, -OR’, and ~NR’R®, or any

25  subset thereof. In one embodiment, R* is H or alkyl. In one embodiment R* is H.

In one embodiment, q is 0, 1 or 2. In one embodiment, q is 0. In another

embodiment, q is 1. In one embodiment, q is 2 and optionally two adjacent R® groups

together with the atoms which they are bonded, they form a Cs-s cycloalkyl or aryl.
30 The phrase "two adjacent R® groups” refers to two R® groups, each bonded to adjacent

carbon atoms on the phenyl ring. In the embodiment where two adjacent R® groups



Cs-6 cycloal kyl or aryl. Another class of conpounds of formula (1) includes
those conpounds defined wherein qis 2, 3, 4 or 5, no R5 group contains an
aryl, hetwpwesspelsBe 20 or heteroaryl noiety (or in one enb@dirnsnt/185e0 R5
group contains a heterocyclic or heteroaryl noiety) and two adjacent R5
groups together with the atons to whic% they are bonded do not forma C5-6
cycl oal kyl or aryl. Wen tw adj acent 4 groups together with the atons to
whi ch they are bonded do 25 forma cycloal kyl or aryl, each R5 group nay
be the sane.- or different and is typically selected fromthe group

consi st i ngogethealwitH tharmdiorast kembihh theyspedrfded fevaapyaoadiyl ar arglyglisoal kyl f or ned

fromtwo to er with the atons to which they are
bonded |s%¥ﬂé‘?ﬁyab\3§§ W &%ﬁ\hgcti on with the description of two

adj acent R  groups form ng simlar rings. Based on the gui dance given
above, exanples of aryl 30 rings forned fromtwo adjacent R5 groups

t oget her Wf may bhén temrtho; metshorgtara pesiticar e bonded can be readily determ ned

by thogse skilled in the art. In one preferred WO 03/000689 PCT/ US02/ 18520
25 enbodi nent, two adjacent R5 groups together with the atons to which they

are bondaﬁoﬂ@r Bads off%mpau@&f@m}lm)llkmbd@rthageydomdounmfme@wﬁemm each
R5 group is the sane or different and is i ndependently 5 selected fromthe

group condt ksastrege & grmaipcontaingyan ardl heserpryclingr helstoaryl arrety {ayiy one co2Ro,

i o o nEh DT b AR ggp SR STt BROogiE, " 100

sanme or dm‘hetheatomsat@dumsh tme&emdﬂaa by neefeeteCh- efdyamalkm;rgnyUp consi sting
of hal o, alkyl, Het, - O NR7R8,. -S(0) 2NR7R8, -NR7R8, cyano, nitro
and a20doAng eaﬁgs@msg@powﬂé 6$rmulalkb) ingjugesdhaseromnornds dedined WRerelt oup i s

th i Af |
const ot 1 ng ot 401 Ebleplfhe r° ol BRRBRAURAN oby) RELREIRE of ARRERIAYP  or
Mor e speci(driic o&%enﬁbd)cﬁmeaf admmmynhbordfetéroanwdnalem)andllt\&o dejhcermeﬂswher ei n each

R5 is 15 the sane or dlfferent and .is each |nde entl sel edfromthe
group con§leps gryedier Wikl the @gorgs to w dbqugyagqﬁ)qnds %}60@0& ¥ ere. g.,

met hyl and, \%rAﬁc}tH?i{(cl’ BPX&%p%&d%ﬁf@rmu%ql]@?e&% ‘ﬂ%s@)ébm QadRAbrted . and

-0'-'-< cyano ny subset t her eof .
15 where no R5 group contains an aryl, heterocyclic or heteroaryl monety (or in one

embodiment no R® group contains a heterocyclic or heteroaryl moeity) and two
adjacent R® groups together with the atoms to which they are bonded do not form a
Cs-s cycloalkyl or aryl. Another class of compounds of formula (1) includes those
compounds defined wherein q is 2, 3, 4 or 5, no R® group contains an aryl, heterocyclic
20  or heteroaryl moiety (or in one embodiment no R® group contains a heterocyclic or
heteroaryl moiety) and two adjacent R® groups together with the atoms to which they

are bonded do not form a Cs-s cycloalkyl or aryl.

When two adjacent R® groups together with the atoms to which they are bonded do
25  form a cycloalkyl or aryl, each R® group may be the same or different and is typically
selected from the group consisting of alkyl and alkenyl. A specific example of a
cycloalkyl formed from two adjacent R® groups together with the atoms to which they
are bonded is described above in connection with the description of two adjacent R’
groups forming similar rings. Based on the guidance given above, examples of aryl
30 rings formed from two adjacent R® groups together with the atoms to which they are

bonded can be readily determined by those skilled in the art. In one preferred



20 It is to be understood that the present invention includes all
conbi nati ons and subsets of the particular and preferred groups defined
her ei nabowe.038pse? f i ¢ exanpl es of conpounds of formnula (I )PCrrusoutks2but are
not limted to:
3-[2-(Cycl opentyl ami no) - 4- pyri m di nyl ] - 2 (4-fluorophenyl)imdazo[ 1, 2-a] pyri
di n-8- 25 am ne;
4-[ 8- Chl oro-2- (4-fl uorophenyl )i m dazo] 1, 2-a] pyridin-3-yl]-Ncycl opentyl -
pyri m di nam ne; N Cycl opentyl-3-[2-(cycl opentylamino)-4-pyrim
i[\fliq/ny: ]- ZEmé?dIZieFté)mwgb%ﬁlawn): iRFri%d)apf)%obcﬂr(eamrthdbmn& -tawihieh theg@re

C openty yor opheny 8-(1-pyrrolidinyl)imdazo[l, 2-a ridin
-3-yl]-2-0 %%(m fEs-s Qigoalkylosedo PCT/ US02/ 18520 26 [ Tpy
N But yl - 3- [2 (cycl opentyl am no) - 4- pyri m di nyl ] -2-(4-fl uorophenyl )i m dazo[ 1,
2- a] pyridin-8-am ne;
3- ﬁ (Cyc Lmqn&rﬁmtiminnm) eath By giawipds thel shme -of differandraog fissingégenblenth-
met hoxyet

115 Gt oreded oG Bist hyTingiaszby SRCslfsayh s Heta:QR ' -QraiGHGh - -

pyr i m di naoRR’Re, -C(O)NR’Ay, -S(0):NR'R, -NR'R?, -NR’Ay, -NHR'Ay, cyano, nitro and
N-Q/cl opentym ('4 fRuor% h((ark/l )-3-12- (et hyl am no)y- 4y pyrimdinyl]imdazo[1l
, 2- a] pyr addn-08-aaysubect thereof More particularly, each R® group is the same or different

ifO[ gy?ihlmoraOq]édéq@enéenﬁy¥8e§£‘(}'¥%}nn%hg%%§ p donsfs%\lrpgyofI ha'lo a&yM—lL_t N-cycl opentyl - 2-

N- Cycl open@m =QOINR'RT YSTORRRTRE, W\Iﬂm”n@bné -riviyd biRd id, o} ary {ubset thereof.

met hoxyphenyl )i m dazo[ 1, 2-a] pyri di n- 8-am ne;

4-{ 8- (chlm@mrywmmi)eash g(aspds ﬂpesﬁmwoamffﬁmnuangy&mdmﬁndwqw m dazo[ 1, 2-

a] pyridin

8-chl oro- ﬁéf(‘%e% f)r%\ gﬁﬂ@r‘i’?ﬁf"%“@ (*flhﬁ 8”%! p% (lj\an Cy%i?ﬁofimé al pyridi ne

4- [ 8- Chl oggbsét fhérebf.uor ophenyl ) i m dazo[ 1, 2- a] pyri d| n 3 yl']-N-cycl opentyl -

pyri di nam i ne;

N- Cycl opentyl - 3-[ 2- (cycl opent yl am no) - 4- pyri di nyl ] -2- (4-fl uorophenyl )i m daz

of1,2- More specific examples of compounds of formula (1) are defined wherein each R® is

15  the same or different and is each independently selected from the group consisting of
halo (e.g., fluoro, chloro or bromo), alkyl (e.g., methyl and trifluoromethyl), O-alkyl
(e.g., O-methyl, O-isobutyl, and —o/\<] ), O-allyl, cyano, -NH-CHs, and -N(CHs)z,

or any subset thereof.

20 Itis to be understood that the present invention includes all combinations and subsets

of the particular and preferred groups defined hereinabove.

Specific examples of compounds of formula (1) include but are not limited to:
3-[2-(Cyclopentylamino)-4-pyrimidinyl]-2-(4-fluorophenyl)imidazo[1,2- a]pyridin-8-
25 amine;
4-[8-Chloro-2-(4-fluorophenyl)imidazo[1,2-a] pyridin-3-yl]- N-cyclopentyi-2-
pyrimidinamine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-8-amine;
30  N-Cyclopentyl-4-[2-(4-fluorophenyl)-8-(1-pyrrolidinyl)imidazo[1,2-a]pyridin-3-yl]-2-

pyrimidinamine;



a] pyridi n-8-am ne; 20

4-[ 8- Chl oro- 2- ( 3- net hoxyphenyl )i m dazo[ 1, 2-a] pyri di n-3-yl]-N-cycl opentyl - 2-
pyri m dl naoioaegoedh Cycl opent yl - 3-[ 2- (cycl opent yl am no) - 4- pycirmisd2/msgkq] - 2- ( 3-
met hoxyphenyl )i m dazo[ 1, 2- a] pyri di n- 8- am ne;

3-{8-(Cycl opentyl am no) - 3-[ 2- (cyclopentglanlno) 4-pyrimdinyl]imdazo[1, 2-
25 a] pyridi n-2-yl } phenol ;
2-[3-(AIIyIoxy)phenyl]-N—cycIopentyl-3-[2-(cyclopentylan1no)-4-
pyrimdinyl]imdazo[1, 2-a] pyridin-8-am ne; 4-[8-Chloro-2-(4-nmethyl phenyl)
i midazo[ Nr%tel]-smr(mldpanﬁ?ﬁaydn]|o Ne-pyie st 24(4-Ztuomphemillithidaza[nes: 30

N- Cycl opent yl [ 2- (cycl opentyl am no) - 4-pyrim di nyl]-2-(4-
nethylphenyl)|ﬁkﬂﬁ§@t%ﬂﬂu%} pyridin-8-am ne; WO 03/ 000689 PCT/ US02/ 18520

o PRS2 (o

met hyl phenyl)
N- Cycl opent yl - metm}x(lgthym)ihﬁdalzo{hQny]lp)micﬂn(%amimphoI i nyl)imdazo[ 1, 2-a] pyri di n-

3-yl]- yrim di nam ne; 5 I -

4-18- chl 05Jf@pﬁozo-r?ab"ﬁrf'Hg;'wph?ﬁvat;&'éfZﬂlbz-élﬂw&dira?-rvﬂs/-\/w(}tm—%yc| opr opyl - 2-
pyrim di nam nepy, mudmamme,

N- Cycl opr opyl % cl opropyl am no() 4-pyri mdinyl]-2-(2-naphthyl)im dazo]
1,2- aj pny@{cmpenwmré fluorophenyl) 3-[2-(methylamino)-4-pyrimidinyl]imidazo[1,2-

4-{8- Chl oro- 3- ent_yl am no)-4-pyrimdinyl]imdazo[ 1,2-al pyrid
in-2- 10 vyl }be%&fﬁﬁg'é'ﬁg

4-{8-( C\_/Ch-lei?m!ﬂd’rbaﬂ(ﬂﬂ)etﬁnx[/@ae(rﬁm%iI&)&ﬁﬂt%bﬁmlaﬂb A1 vl arbgtingyild-i mi dazo[ 1, 2-
a] pyridin-2-yl}benzonitril
4- [ 3-1®@- ( Cycl opwinmidinaming) - 4- pyri mi di nyl ] - 8- (4- nor ph

ZlEgylél(é@?ygégﬂﬁvTaﬁ?hﬁﬂoﬂﬂﬁV?%H!g’zéﬁ?hg%%h%%géphollnyI)lnldazo[l 2-al py
ridin-2- yl] bemeeioxgsrienyl)imidazo[1,2-a]pyridin-8-amine;
4-{8-(Cyclopentylamino)-3-[2-(cyclopentylamino)-4-pyrimidinyllimidazo[1,2-
alpyridin-2-yl}phenol;
15  8-chloro-2-(4-fluorophenyl)-3-(2-fluoro-4-pyridinyl)imidazo[1,2-alpyridine;
4-[8-Chloro-2-(4-fluorophenyl)imidazo[1,2-alpyridin-3-yl]- N-cyclopentyl-2-
pyridinamine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyridinyl]-2-(4-fluorophenyl)imidazo[1,2-
alpyridin-8-amine;
20  4-[8-Chloro-2-(3-methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]-N-cyclopentyl-2-
pyrimidinamine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(3-
methoxyphenyl)imidazo[1,2-a]pyridin-8-amine;
3-{8-(Cyclopentylamino)-3-[2-(cyclopentylamino)-4-pyrimidinyllimidazo[1,2-
25 alpyridin-2-yl}phenol; '
2-[3-(Allyloxy)phenyl]-N-cyclopentyl-3-[2-(cyclopentylamino)-4-
pyrimidinyl]imidazo[1,2-a]pyridin-8-amine;
4-[8-Chloro-2-{4-methylphenyl)imidazo[1,2-a]pyridin-3-yl]- N-cyclopentyl-2-
pyrimidinamine;
30  N-Cyclopentyl-3-[2-(cyclopentylamino}-4-pyrimidinyl]-2-(4-
methylphenyl)imidazo[1,2-a]pyridin-8-amine;



4-{8- (Cycl opentyl am no) - 3-[ 2- (cycl opent yl am no) - 4- pyri m di nyl ] i m dazo[ 1, 2-
al pyridin-2-yl } benzam de;

N-{4- [ 8- GvboBwoeds{ 3- ni t rophenyl )i m dazo[ 1, 2- a] pyri di n- 3- ylpLTarpy1dse0 di nyl } -
N 20 cycl opentyl am ne; N Cycl open

tyl -4-[8-(4-norpholinyl)-2-(3-ni tropher};;l )i mdazo[ 1, 2-a] pyridin-3-yl]-2-
pyri m di nam ne;

4-[2-(3- Am nophenyl ) - 8- chl or oi m dazo[ 1, 2- a] pyri di n-3-yl ] - N-cycl opentyl - 2-
pyri m di nam ne; 25

2- (3- Ani n6p[lﬁdﬁydlQpemwa;minobémyynml&nyljz—l\( &ymbﬂmyﬂtyylhm(ﬁa) 4-

X ool opent y1 - BEBREp el BUEREUMAIAR- o mine: m ai ny1 1 - 2- (3

[(cycl opr apgycigpe Hb(ﬂ-hﬂ'ﬂ(ﬂ%@ﬂﬁrb‘iﬁl:ﬂ\ 1)-gi ﬂ@ﬁ&bﬂol%y?}i'mn@é/zro{ﬁﬂa]@r@m—ﬁl@l
2-{3-[Bi s(cycl opr opyl met hyl ) am no \i

-N-cycl opentyl 23pyripidingreinepent yl am no) - 30
4Py g1 gl SRR o NG 8- B RS YR QR GRS, POT! US02/ 18520

3- { 8- Chl or o- 3- pgrikidi@hmment yl am no) - 4- pyri m di nyl ]i m dazo[ 1, 2- a] pyri di n- 2-
yl }benzonitril e;

3-{8- (q/c%%\@lﬂpwpdhﬁn&zﬂcmogrzop\dwln@bémvwadwvib)? =(2-naphithwimidezal1.2¢ dazo[ 1, 2-

al] pyrid i trlle

N- Cycl opentyl ﬂ%%réég %@m or o- 2- (4 fl uorophenyl )i m dazo[ 1, 2-a] pyri di n-3-yl ]
-2- pyri rTl4d{8nG!ﬁlane3 [2-(cyclopentylamino)-4-pyrimidinyllimidazo[1,2-a ]pyrldm -2-

N-{ 4- ;6 Chl oro-g‘-) cycl o pentyl am no) - 2- (4-f uorophenyl )i mdazo[1, 2-a] pyridin
-3-yl 10 2- pyr| yl %IIZHS}'F'}JEN- cycl opent yl am ne;

N-Cycl opegt 7 ycI[:? rﬁylgl na%@[f[c%lo{)éntﬂ?rﬁﬂgpﬁr%)r LifhgeRdsopr 2] pyrid

in-3-yl]
N- { 4- [ 6- Br onp- 8}p(/n¢ml-2}|9k}béndoat‘mho) 2- (4-fl uorophenyl )i m dazo[ 1, 2- a] pyri di n-

o b ]ormzN—B'yrt[QT(g‘gd‘%/pE“E\agig%BnglPiieVyn'}%‘:’ﬂﬁ%ﬁ - 'B%P?‘H’i”ml Jirgidpzod1 2zalpyridin-2-

fl uorophenyl )i Z]l#g;&{gr - a] pyridin-8-am ne;
N- Cycl opentyl -4-12 (4 ‘uor ophenyl ) - 6, 8-di (4- m)rphol i nyl)imdazo[ 1, 2-a] pyri

di n- 315 4-[3-[2-(Cyclopentylamino}- 4-pyr|m|d|nyl] 8-(4-morpholinyl)imidazo[1,2-a]pyridin-2-
ylloenzamide;
4-{8-(Cyclopentylamino)-3-[2-(cyclopentylamino}-4-pyrimidinyl]imidazo[1,2-
a)pyridin-2-yl}benzamide;
N-{4-[8-Chloro-2-(3-nitrophenyl)imidazo[1,2-a]pyridin-3-yi]-2-pyrimidinyl }- N~
20 . cyclopentylamine;
N-Cyclopentyl-4-[8-(4-morpholinyl)-2-(3-nitrophenyl)imidazo[1,2-alpyridin-3-yl]-2-
pyrimidinamine;
4-[2-(3-Aminophenyl)-8-chloroimidazo[1,2-a]pyridin-3-yl]-N-cyclopentyl-2-
pyrimidinamine;
25  2-(3-Aminophenyl}-N-cyclopentyl-3-[2-(cyclopentylamino)-4-
pyrimidinyl}imidazo[1,2-a] pyridin-8-amine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2- {3-
[(cyclopropylmethyl)amino]phenyl }imidazo[1,2-a]pyridin-8-amine;
2-{3-[Bis(cyclopropylmethyl)amino]phenyl } - N-cyclopentyl-3-[2-(cyclopentylamino)-
30 4-pyrimidinyl]imidazo[1,2-a]pyridin-8-amine;



yl]-2-pyrim di nam ne;

N-{4-[6-Bronp- 2- (4-fl uorophenyl) - 8-nethyl i m dazo[ 1, 2- a] pyri di n-3-yl ] - 2-
pyri m diwglopoddesycl opent yl am ne; PCT/US02/18520

N-Cycl opentyl - 3-[ 2- (cycl opentyl am no) - 4-pyrimdi nyl]-2-(4-fl uorophenyl)-8
20 net hyl im dazo[ 1, 2-a]pyridin-6-am ne;

N-Cycl opentyl - 4-[2- (4 fl uor ophenyl) - 8- r¥§t hyl i m dazo[ 1, 2-a] pyri di n-3-yl] - 2-
pyri m di nam ne;

N-{4-[6-Brono-2-(4-fl uorophenyl )i mdazo[ 1, 2-a] pyridin-3-yl]-2-pyrimdinyl}-
N- cycl 0pen{aﬁtamdler [222yclopentylamino)-4-pyrimidinyl]imidazo[1,2-a]pyridin-2-

N- Cycl opent yl - Lz (cycl opentyl am no) - 4- pyri m di nyl ] 2-(4-

fl uor ophenyl )i M} gazenitrile; g] pyridin-6-amne; N-Cyclopen

tyl-4-]2-  di
NYQ/C| E)pegt E{t%@{oﬁ@i\iﬂﬁn%& E%@%'ﬂ’?‘g@%@m%r p oﬁ?'ﬁir/]w%'@ya 0 1I ga;n] B§r| di n-
g 3[/|2] (2 loyrl nlalijlyndmml}bsﬁ)zomtnled N I o4

ccoen am no) - r|m| cy.cl opr
f1 uor O%Ket% ql?ﬁ%ab)%[ % g '%/’rﬂr?r t y%O%hw' m"f@ﬁﬂ#@b@%@@-%@h%sozl 18520
29 2- [4-(A ¥”?ﬁ hyl]1-N-cyclopentyl -3-[2-(cyclopentyla mino)-4- pyri
m di nyl ] i m daz 2-alp r|d|n8amne
N- Cycl opeNc—{/4—[63—QhR>rQ{8ytd/dmmn1tharamDh@)(44ﬂqwophchvlﬂimyda]zeﬂ :Z-4]pyridin-3-yl]-

| opr | met h 1, 2- di n- 8- 5
(I\I-C)C/,yecIogpgm/ylrreéZ F?Vgx%g od&'@ﬁ‘f ai’ﬁ%ﬁ "CAaLs)rllrlm :jlnnyl ialmzn(e4 f 1 uor ophenyl ) - 6-
trifl i@ -vl]-2-

g HB (gg%E%ﬁdf%gﬁﬁgfya@&?&]g%tﬁﬁégt@mZm no)zg[y1r2| rcﬂpylruri]m43 y,]] i mdazo[ 1, 2-
a] pyr i@i n-2-yl })bmnmmmnm:l d;
_2_ SS_QTLS?(?SLFEX@)rw— =(c clopen[cy%ar‘l %fIZO(Qeméfo&\eny?m&/azoWZdaf'pyrldl\fll 4! ﬁ] dazo[ 1,2

4-[ 8- (Benzyl oxmpy?nr(.&mmf,twcarcwbﬁwmmedazo[1 2-a] pyridin-3-yl]-N
cycl opentydg yrimdin-2-am ne; and
e

3 [ 2- ( Oy chdiremoy Nemityl3-fR-avelopentylamino)-4pyrimiflingroffreny! ) i ni dazo[ 1, 2- a] pyri
di n- 8-

fluorophenyl)imidazo[1,2-a]pyridin-8-amine;
15  N-Cyclopentyl-4-[2-(4-fluorophenyl)-6,8-di(4-morpholinyl)imidazo[1,2-a]pyridin-3-
yl]-2-pyrimidinamine;
N-{4-[6-Bromo-2-(4-fluorophenyl)-8-methylimidazo[1,2-a]pyridin-3-yl]-2-
pyrimidinyl}-N-cyclopentylamine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-fluorophenyl)-8-
20 methylimidazo[1,2-a]pyridin-6-amine;
N-Cyclopentyl-4-[2-(4—ﬂuorophenyl)-8-methylimidézo[l.2-a]pyridin-3—yl]-2-
pyrimidinamine;
N-{4-[6-Bromo-2-(4-fluorophenyl)imidazo[1,2-d]pyridin-3-yl]-2-pyrimidinyl }- N-
cyclopentylamine;
25  N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-6-amine;
N-Cyclopentyl-4-[2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl}-2-pyrimidinamine;
N-Cyclopentyl-4-[2-(4-fluorophenyl}-6-(4-morpholinyl)imidazo[ 1,2-a] pyridin-3-yl]-2-
pyrimidinamine;
30  3-[2-(cyclopentylamino)-4-pyrimidinyl]-N-cyclopropyl-2-(4-

fluorophenyl)imidazo[1,2-a]pyridin-8-amine;



ol, 15 and pharmaceutically acceptable salts, solvates and physiol ogically
functional derivatives thereof. In particular, sone conpounds of formula
(1) incluaeoooossde not limted to: 3-[2-(Cyclopen PCT/US02/18520

tyl am no)-4-pyrimdinyl]-2-(4-fluorophenyl)im dazo[ 1, 2-a] pyridin-8- 20

am ne; N-Cycl opentyl-3-[2-(cycl opentyl am no)-4-pyrimdinyl]-2-(4-

fl uorophenyl )i m dazo[ 1, 2- a] pyri di n- 8- anY ne;

N-Butyl - 3-[2-(cycl opentyl ami no) - 4- pyri m di nyl ] - 2- (4-fl uor ophenyl )i m dazo[ 1,
2- a]pyridin-8-am ne; 25

3-[2- (Q/CMMMWMDDHM)/H%pwomﬂl-ﬁym}(cwcép@ﬂwlmmbhenyl) N-(2-

nmet hoxyet hy| ).i.m rj di n-8-am ne;

N—Cyclopeﬁﬂymmﬁw @n@%@% VWa%@HHB&4-pyr|n1d|nyl] 2-(4

met hoxyph B -

N- Cycl opeﬁt g@?tgﬁ?cyéﬁcg%gdgﬁydgﬁnhﬂ)bg_pifﬁg%wrﬂ (%Il[ﬁyl] 2-(3- 30

met hoxyphenyl )(cmldmp{/lMCﬂqcu}/}pycnyﬂnmtdSthihﬂ-mépyrldm-eedrﬁm&G89 PCT/ US02/ 18520

30 2- t 4-
iyl e AT el ot PR PR i A A PRy el open t vl a

i 4 pyg}ﬁr,x 1, 2- d 8- 5
;n O% Cycpgr 'emtﬁfltgé(r'%}r}eﬁho\ﬁ)ﬁ@%dﬂ’% nmwgmlgérzrg'g hox e'fl]hSIyrI 2I ?4- am ne;
I pheMB}Kmldpmﬁ{/lammoé-]Sp icmlmp@t\émlme]pynmldm -4-yl n_muo_lazoh 2- o
I orz)eg';l)r/: n{’](ﬂg/rrﬂ%fﬁf- gﬁtbmzog)chaec dyI ) - 8- (4-nor pholinyl)imdazo[ 1, 2-a] pyri di n-
Chl op Qszbcz{d%pn@mt}%dmr@ JATQbbp@rtb ) SirnidmyYd Y iigasel oRr opyl - 2- 10

i mdina
cl®pr opyI B}pyﬂdlomm opyl am no) - 4- pyri m di nyl ] -2-(2-napht hyl )i m dazo|
a] pyJ

- Chl ot~ égégww?)éy)cfé‘bJWPmPQﬁ?Ww'daz%w THIdRR Y Maazo[ 1, 2- a] pyri di n- 2-

cyclopentylpyrimidin-2-amine; and
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3-[2-(Cyclopentylamino)pyrimidin-4-yl]-2-(4-fluorophenyl)imidazo[1,2-a] pyridin-8-
‘ ol,
15 and pharmaceutically acceptable salts, solvates and physiologically functional

derivatives thereof.

In particular, some compounds of formula (I} include but are not limited to:
3-[2-(Cyclopentylamino)-4-pyrimidinyl]-2-(4-fluorophenyl)imidazol1,2-alpyridin-8-
20 amine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-8-amine;
N-Butyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-fluorophenyl}imidazo[1,2-
alpyridin-8-amine;
25  3-[2-(Cyclopentylamino)-4-pyrimidinyl]-2-(4-fluorophenyl)-N-(2-
methoxyethyl)imidazo[1,2-a]pyridin-8-amine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-
methoxyphenyl)imidazo[1,2-alpyridin-8-amine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(3-
30 methoxyphenyl)imidazo[1,2-a]pyridin-8-amine;



yl }benzonitrile; 15 4-{8-(Cycl opentyl am

i no)-3-[2-(cycl opentyl am no) -4-pyrimdinyl]imdazo[1, 2-

a] pyri di rwd-oglodpdsenzonitril e; PCT/US02/18520
4-13-[2-(Cycl opentyl am no) - 4- pyri m di nyl ] -8-(4-norpholinyl)-imdazo[1,2-a]p
yridin- 2-yl]benzonitrile;

3-{8-Chl oro-3-[2-(cycl opentyl am no) - 4- 89ri ni di nyl ] i m dazo[ 1, 2- a] pyri di n- 2-
20 yl }benzonitrile;

N-Cycl opentyl -4-[6, 8-di chl oro-2-(4-fluorophenyl)im dazo[1, 2-a] pyridin-3-yl]

-2- pyri mZdHBD(é\ﬂVIBﬁw)phenyl] N-cyclopentyl -3- [2 (cyclopentylamino)-4-
N-{4-[6-Chl oro-8-(cycl open am_no) - 2- (4-fl uorophenyl )i m dazo[ 1, 2-a] pyri di n
-3-yl - 2-pyri fyémiginyl ”Ndé%fiﬁ? 315&!??»{%01!’13[3{1%“5- 25 N-Cycl open

o L B RORARI-S- A AR N) WL iRy ifo2a] YT o Tn- 3oyl ] -2

pyri m di na
N- { 4- [ 6- Br ono- &et}tw';ﬂdeﬁpl(hﬁﬁdézamm@}pyﬂdlﬁ@-ﬁﬂnmtOphenyl )i mdazo[ 1, 2-a] pyri di n-

3-vyl 2- di nyl } cI opent

6- éan% I\B&t@’d@%ﬁm@w ép@fgwﬁéwﬁ%& -RePrysHIRYlT - 2- (4 30

fl uor ophenyl ﬁgmf WO 03/ 000689 PCT/ Us02/ 18520 31
N- u(,ycl gpen%/yl)l-?- -( }ylﬁg@dragx 1Iéjb1b)y6%l,ﬁgg gﬁ\ nlf nmor phol i nyl )i m dazo[ 1, 2- a] pyri
di n-3- vyl ]I\I—quix;pehtyi-di—[aaﬁl—methylphenyl) 8- (4—morpho|myl)|m|dazo[1 2-a]pyridin-3-yl]-

N-Cycl opentyl - - cl opent yl am no) - 4- pyri m di nyl ] - 2- (4-f1 uorophenyl ) - 8-
met hyl i m dazo[ %; é/” (’S%W‘I“Sr n-6-anmine; 5

N Cycl opentpgleto J%Zz (AnbpMAYIRRIES1)2- Bl Adi AR PRN-cR¥éprbpfidazol 1, 2- a] pyri di n-
yl]-2- pyrim am ne;

3 [2 (@ycl openpydiraiinao)ingt- pyri mi di nyl ] N- cycl opropyl - 2- (4-
o [0 (A LEISRt R Gy S BT ooB BT iny 2 Renarpta mispzel 2o
pyri m dinyl ] i mmﬁglhlg_%nﬂ,]é)yrl di n- 8- am ne;
N- Cycl opent -[ 2- (cycl opent yl am no) - 4-pyrimdi nyI]-2 [ 4-
(cycl opr ogy hlhmcgi)[@%{emmehmlmlﬂgl 4-pyrigjdigyliniidazell Qnelperidin-2-
yl}benzonitrile;
15  4-{8-(Cyclopentylamino)-3-[2-(cyclopentylamino)-4-pyrimidinyl]imidazo[1,2-
alpyridin-2-yl}benzonitrile;
4-[3-[2-(Cyclopentylamino)-4-pyrimidinyl]-8-(4-morpholinyl)-imidazo[1,2-a]pyridin-
2-ylJbenzonitrile;
3-{8-Chloro-3-[2-(cyclopentylamino)-4-pyrimidinyl]limidazo[1,2-a]pyridin-2-
20 yl}benzonitrile;
N-Cyclopentyl-4-[6,8-dichloro-2-(4-fluorophenyl)imidazo[1,2-a] pyridin-3-yl]-2-
pyrimidinamine;
N-{4-[6-Chloro-8-(cyclopentylamino)-2-(4-fluorophenyl)imidazo[1,2- a]pyridin-3-yl]-
2-pyrimidinyl }-N-cyclopentylamine;
25  N-Cyclopentyl-4-[6,8-dibromo-2-(4-fluorophenyl)imidazo[1,2- alpyridin-3-yl]-2-
pyrimidinamine;
N-{4-[6-Bromo-8-(cyclopentylamino)-2-(4-fluorophenyl)imidazo[1,2- o] pyridin-3-yl]-
2-pyrimidinyl }-N-cyclopentylamine;
6-Bromo-N-butyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-
30 fluorophenyl)imidazo[1,2-a]pyridin-8-amine;



N- Cycl opentyl - 3-[ 2- (cycl opentyl am no) - 4- pyri m di nyl ] - 2- (4-fl uor ophenyl) - 6-
(trifluoronethyl)imdazo[1l, 2-a] pyridin-8-amne; 15

4- [ 8- ( Berw9looxgie8®- ( 4- f | uor ophenyl )i m dazo[ 1, 2- a] pyri di n- 2CyIYson8s20

cycl opentyl pyri m di n-2-am ne; and

3-[2-(Cycl opentyl am no) pyri m di n-4-yl]-2-(4-fluorophenyl )i mdazo[ 1, 2

a] pyridin-8- ol, and pharnaceutically &tceptable salts, solvates and
physi ol ogi cally functional 20 derivatives thereof. It will be appreciated
by those skilled in the art that the conpounds of the present invention

may al so NQCMdpghg,ﬁq_pzq4Imﬁ)r$p}{eWP-f6 Badlpilﬁ{dﬂmHM!:ﬁﬁdaW[1 @Wud’ihj—:ﬁ sal t

sol vate or physiologically functional derivative thereof
phar maceuti cal Vli'-22|5/remjdl@pmmte salts of the corrpounds of formla ()

ncl ude c e on | t 0 d I ept abl e
: nor ;anl cﬁgq’/ IS'&WFE'@I?( @OPSP{V&EQ)'é VC‘E'I'qa"VZEE?gJLY’tO prh'é ‘afgmpmm um sal ts.
More specific ﬁl&ﬂiﬁﬂhﬁtﬁz@[[] 2sbgﬁp@d:phfg -@iné; sal ts include hydrochloric,
hydrobrom sul furic oric, nitric, perchloric, fumaric, acetic,

propi oni cN-Gyglapeniyt-4- [éi-(ﬂt,fblqr‘épheﬂﬂ it (@-mpepboiiny))imidpeal b2-dpyridir-Beyl-8i t i c,

pal noi c, rral on rroxymal ei ¢, phenyl acetic, glutam c, benzoic,
sal i cyl i c, rrg ]%%9\ n’f{rﬁeénesul fonic, nethanesul foni c (nesyl ate),

napht hal emzqemdpémwmm@mmwyﬂommmo@wmmﬁs9 PCT/ US02/ 18520 32

hydr oxynapht hoi c, drﬁlo |c malic, sterqgic, tannic and the like. In one
enbodi nent , tﬂéor@B%W intidazet1.2-glnviifia-812Mingie in the form of the mesylate

salt. O h§r4€ri}a“ﬂ@8§use lﬁg\,_ @hh&l 3v[igl dcfca@;]wlg}?lhg)egsel ves pharnmaceutically

accept abl e prepa salts useful as
i nt eredi at es pynrmbltr@tl]im|du;ot1@a]:psynﬁmumdmn®a‘ the 5 invention and their

phar maceu accept able salts. Mire specific exanples of suitable
basi ¢ sal 3&14%’%13&33 dF‘iﬁ'ﬁpef‘Maﬁn'G?)i 4pyrimidinylis2-lAngnesi um  al umi ni um

cal cium zinc, M[’ 9?'@%@@*@&@&”%%@%@?““ gra(prgﬁpcal ne, choli ne,

di et hanol am ne ucam ne and procaine salts. 10

The term Ns(mcmtetyl—as[zdsmbbmaty@mﬁno)erryEimﬁd)nyi] 2daqfluexopbienylh6i abl e
stoi chionetry hoé % a tfuﬁ’ﬁa co ound of formula (1)) and a
sol vent. Sol veHrt'SoB{Pe Jingjlazolly Fé’”d' AMde water, nethanol, ethanol, or
acet i g5 ackgg-(Benzyloxy)-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-N-
cyclopentylpyrimidin-2-amine; and
3-[2-(Cyclopentylamino)pyrimidin-4-yl]-2-(4-fluorophenyl)imidazo[1,2=a] pyridin-8-
ol,
and pharmaceutically acceptable salts, solvates and physiologically functional

20 derivatives thereof.

It will be appreciated by those skilled in the art that the compounds of the present
invention may also be utilized in the form of a pharmaceutically acceptable salt
solvate or physiologically functional derivative thereof. The pharmaceutically

25  acceptable salts of the compounds of formula (I) include conventional salts formed
from pharmaceutically acceptable inorganic or organic acids or bases as well as
quaternary ammonium salts. More specific examples of suitable acid salts include
hydrochloric, hydrobromic, sulfuric, phosphoric, nitric, perchloric, fumaric, acetic,
propionic, succinic, glycolic, formic, lactic, maleic, tartaric, citric, palmoic, malonic,

30  hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, fumaric, toluenes'ulfonic,

methanesulfonic (mesylate), naphthalene-2-sulfonic, benzenesulfonic



The term "physiol ogically functional derivative" as used herein refers to
any 15 pharnmaceutically acceptable derivative of a conpound of the present
i nvent i orwofoawooeexanpl e, an ester or an am de of a conpoumdTafSof/cssemul a (1),
whi ch upon admnistration to an aninmal, particularly a mammal, such as a
human, is capable of providing (dlrectly or indirectly) a conpound of the
present invention or an active metaboBZte thereof. See, for exanple,
Burger's Medicinal Chemi stry And Drug 20 Discovery, 5th Edition, Vol 1:
Principles And Practice. Processes for preparing pharnmaceutically

accept abl *hydir@kyin%phﬂrﬁicVﬁ‘{'(ﬁﬁloai&dm@IWﬁlecQﬂdn(h@ﬂ and thf:llfll@tanﬂ@enﬂﬁﬂimaﬂtl ves of
t he conpounds of fornula (1) are conventional in the art.

..
Burger's M%nmnd@fefmrngl)Arﬁdn[b\mtprrn@dbwewaﬂﬁﬁalEdOtheesﬁdePh s 25

Pr' nci pl e%xmdwmeaﬁét lﬁ?her@%%b@% éﬂar?gce%ﬂgﬁry edaarlgp{?%% g}ﬁe“l?rgtﬂen the art,

in the procesSes describ ounds of

forml a ( bjepareivh af saltsnisefulredingdrmadiatemin cthiaini’hgtﬂhe chmpourads omeffar maceutical ly
acceptabl e salts, solvates or phi15| ologically functiqnal derivatives of 30
the codpodvantiomduktheispharmaceutigsily agrepigblesalts. Marespasitie exampies &?ed in the

process o ) SAEmMeani ngs as
not ed abo%%t#ﬁiéﬁg%g%%ﬁgpggw% tmggé%%%’h %ﬂ"r gg@ggltu to corrpounds of
formul a (Icz)lc:uﬁﬁr uoestﬁ'sdtbemzymtl@pmfdragummemlnammﬁalrmamo}'me alictbpicddohieesal t s,

sol vat es ar}& B 'si ol ogi cal | functl 08 deri vatl ves of such internedi ates
are known Ciylengiangine. Nrpethylglucaming 398 £r98Mesa!Sr ocesses for preparing

phar maceutical ly acceptable salts, solvates and physiol ogically functional
derivatives 5 of the conpounds of formla (I'). Certain conmpounds of
formult (Mhe tend “sotvate’rasdised bereinsefirs to at dogpiexocfessiable efoiqhﬁcﬁmim' flogmed onpounds

of f or mul exi st er ric for . g. the contain one
ror o a8y st BB B BHEUEIIAY bt 1y PuneV BLeHBRE N | The

i ndl Vi duahncitﬁe%a%teﬁie%%f SthaRBIaBt dceAes&d.and di astereonmers) and m xtures of

these are included wthin the scope of the present invention. The present

invention also covers the individual isonmers of the conpounds represented
07,0 ™ B8 e BORNE, M BREBhabAEDo omore
fornulg ( bharfRitetidafy addeptaBlétderiative of @lctfmpolMesf thedhesent invention, for

example, an ester or an amide of a compound of formula (1), which upon

administration to an animal, particularly a mammal, such as a human, is capable of

providing (directly or indirectly) a compound of the present invention or an active

metabolite thereof. See, for example, Burger's Medicinal Chemistry And Drug

20  Discovery, 5th Edition, Vol 1: Principles And Practice.

Processes for preparing pharmaceutically acceptable salts, solvates and physiologically
functional derivatives of the compounds of formula {I) are conventional in the art.
See, e.g., Burger's Medicinal Chemistry And Drug Discovery 5th Edition, Vol 1:

25  Principles And Practice.

As will be apparent to those skilled in the art, in the processes described below for the

preparation of compounds of formula (I), certain intermediates, may be in the form of

pharmaceutically acceptable salts, solvates or physiologically functional derivatives of
30 the compound. Those terms as applied to any intermediate employed in the process of

preparing compounds of formula (l) have the same meanings as noted above with



15 that shown in the fornula and these are al so included within the scope
of the present invention. The present invention further provides conpounds
of forrmulwo@Bpodesr use in nmedical therapy, e.g. in the tPeatusenisser
prophyl axi s, including suppression of recurrence of 20 synptons, of a
viral disease in an animal, e.g. a mamal such as a human. The conpounds of
formula (1) are especially useful for t3}e treatnment or prophyl axi s of

viral diseases such as herpes viral infections. Herpes viral infections

i nclude, for exanple, herpes sinplex virus 1 (HSV-1), herpes sinplex virus

2 ((HSV- 2) respestt torcegpbmusrofiSorpiuld/l). Hrpcekses forBa¢parivip phsrnideBMicallyari cel | a
zoster virus V), human 25 herpes virus 6 (HHV-6), hupan herpes virus 7
(HHV-7), éﬁﬁp%??'%é%é?s@w a@vsyloq'ﬁllv?w)C.tlowﬁg,"va%se unds of the

i nvention; ; i i he s t ons
or o1 ot AT s 4 Rhidhn ifuiedft gk ARAbodl to BOBOKR B Blepbly Oy TP e

usef ul i n phhenaceetitathe acceptabfersafih golaxtes amd plBRiotogitdily fuoresional didiisxvees

associ at ed i%etch her[r)]ais \#rus il§1f ections, particularly conditions or

di seases 2L Lsomroynds efformvladl: herpes virus infections in an aninal, e.g.,
a mammal WD 03/ 000689 PCT/ US02/ 18520 34 such as a human. By conditions or
di seases associated with herpes viral infections is neant a condition or
di sease, &gdhindiompounds ofifoamula (f and intermediates esedihitbé prasssses ef fdreparingt he
presence of the viral infection,. such as chropic fatigue syndrome which is
hssoci at eqOTPPndEst Tormdi Oy St Hsroipmerc s (K0 HmaK Srirepng

associ at eGr Mdr& afyninedtRE€Sarbion aonis't Aedyl eRABItSAC FraaSisGivisa)d ThENMRiduaur t her
exanpl es of such conditions or diseases are described in the background

secti & alsteveoisomerslgaantionters and dissereewa] andonixtwpdofihesesarednciuded conpounds

of car df oy g LR o T BB MR LR 88 GRB L, Dec v o

i nf ecti onsndividuf) doirepsdfahe bmpoLdRIc k&r@&shted by Fornfuld (1Y asanixeirgs dithease and
restenosis and specifically restenosis follow ng e\eg}r%gi okpl asty . (RFA).
c

Rest enosi 450mgrs tereqh iy whichgnopr maee ¢hirgbepnirss ag|iav lkeyese: Bdeur aft er

injury to unHQ@tO\S??ﬁaetlco}gf?gbndsfocf%ﬁﬁﬁzgm @Fg%&w tal ﬁlgﬁc Wm@%ltﬂe(? }’g;bnl S

angi opl asty of ot her s rcal” 'a gnosti c techniqués, an

char ats er itagtdhbyn éxteseinvda phothdse batdlrindbidginmitiih tASsdope of ehegrbdent i n t he

wal | s of the blood vessel treated. It is thought that in many
invention.

The present invention further provides compounds of formula (1) for use in medical
therapy, e.g. in the treatment or prophylaxis, including suppression of recurrence of
20  symptoms, of a viral disease in an animal, e.g. a mammal such as a human. The
compounds of formula (I} are especially useful for the treatment or prophylaxis of
viral diseases such as herpes viral infections. Herpes viral infections include, for
example, herpes simplex virus 1 (HSV-1), herpes simplex virus 2 (HSV-2),
cytomegalovirus (CMV), Epstein Barr virus (EBV), varicella zoster virus (VZV), human
25  herpes virus 6 (HHV-6), human herpes virus 7 (HHV-7), and human herpes virus 8
(HHV-8). Thus, the compounds of the invention are also useful in the treatment or

prophylaxis of the symptoms or effects of herpes virus infections.

The compounds of the invention are useful in the treatment or prophylaxis of
30 conditions or diseases associated with herpes virus infections, particularly conditions

or diseases associated with latent herpes virus infections in an animal, e.g., a mammal



patients suffering fromrestenosis follow ng angi opl asty (RFA), viral
infection, particularly by CW and/or HHV-6 plays a pivotal role in the
proliferawDea/oefest he snooth nuscle cells in the coronaryPCease?/18520

Rest enosi s can occur follow ng a nunber of surgical and/or diagnostic
techni ques, for exanple, transplant surgery, vein 20 grafting, coronary
by-pass grafting and, nost comonly foBfow ng angi opl asty. There is

evi dence fromwork done both in vitro and in vivo, indicating that
restenosis is a multifactorial process. Several cytokines and growh

factors, qfhiaeg HuﬂlaﬂoBVE‘dﬁditm@bP Gt RELasbditattd GithiHeRdes sl ivfetlidrsas at i on of
vascul ar snooth nuscle cells (SMC) and 25 production of extracellular

matri x nameanitd conmnommradmamwtudlrmdho(yrralua‘éectmptn sgouhicky gesalds fromn addi ti on

h
o oduct  oftegreants ot uRPTAEH b i HBA¢ s e M35 pounas o

formul a (4ssodmed k)ﬁ»‘thtmfmfectum tahe nulege B@é\bs@ﬂvhmhqﬁb})h@msmuéi@d @ithcondi ti ons
or di seases associ at ed Eatl tis B or epatl tis C vi ruses, human

papi | | Draherpesidral Hﬁm)tloaﬁaadma@/l? \iend BHY e sigothecrransies of sagtpconions &r pr esent
inventi ony %a%c; ﬁg cﬂgéd % suthU% séaﬁ)nté'b%% m::nzJ or prophylaxis of a

viral i nfe an ani nma a human), particularly
a herpes viral infection, vvhi ch net hod corrprl ses adm nistering to the

animal a ther apeutically effective amount of the congound of fqr mula (1).
5 As used!madditian, totth@et(@f‘ﬁﬁtmﬂ? W?eéﬁqssthercéfn@%”qsd’ftth PIESH IIMMEBLIP} event i on

I nf eCttnagalsoi)Q%s ﬂﬁk%ﬂr&ﬁm@ﬁt(?r el @%%ﬂgrﬁwmm.*ssegana nf ect ed

subject reven I on recurr toms in an I nfected subject,
or a tecr aaml@tmns asmvetadtwutloherbesaqwsmn‘yctmfs m;partiaulm atiferascleadsisj nf ect i on,
condl tion or disease_.in the subje sed her.ei the term

"t r eat menfOrORYY éFt§thstetaFFea@a'FitFéﬂs'S&"dtsﬂ?%l atlgV restanesis floning Angion'ashe or
decrease LJ eff’k’éigérntoy Bfth?}ﬂé‘ﬂ?é\ﬁiﬁﬁ oP{heVlBIf)@d vés%l@ﬁﬁl'cﬁ@an GQdGQthEﬂﬂ juey tdli sease

in the su c I'mnatfon or decrease of viral presencelnthe
subj ect . i vasseliwell] foema@imple injuey caased by baiioapeuglppla'sttypr efffeesurgicel anount "
rsrﬁgjn Zc? nt gn uq ﬂgqqs’?ip geccga Ogﬁ?gqtgirs gégrragtlén?ed(b\) excesswe proﬁlfesrg’glon 81! serrq](;[o*thI n the
15  muscle cells in the walls of the blood vessel treated. It is thought that in many

patients suffering from restenosis following angioplasty (RFA), viral infection,

particularly by CMV and/or HHV-6 plays a pivotal role in the proliferation of the

smooth muscle cells in the coronary vessel. Restenosis can occur following a number

of surgical and/or diagnostic techniques, for example, transplant surgery, vein

20  grafting, coronary by-pass grafting and, most commonly following angioplasty.

There is evidence from work done both in vitro and in vivo, indicating that restenosis
is a multifactorial process. Several cytokines and growth factors, acting in concert,
stimulate the migration and proliferation of vascular smooth muscle celis (SMC) and
25  production of extracellular matrix material, which accumulate to occlude the blood
vessel. In addition growth suppressors act to inhibit the proliferation of SMC's and

production of extracellular matrix material.

In addition, compounds of formula (I) may be useful in the treatment or prophylaxis
30  of conditions or diseases associated with hepatitis B or hepatitis C viruses, human

papilloma virus (HPV) and HIV.



to treat or prevent the stated disease, condition or infection. For
exanple, a therapeutically effective anount of a conpound of formula (1)
for the twoaBmnewss of a herpes virus infection is an anoumCTdlshi/is8seent to
treat the herpes virus infection in the 20 subject. The present invention
al so provides a nethod for the treatnent or prophylaxis of conditions or
di seases associated with herpes viral 3Rfections in an animal such as a
manmal (e.g., a human), which conprises adm nistering to the aninmal a 25

t herapeutically effective anount of the conpound of fornula (1). In one
embodi menthe pleS@it MVeABEH albdg@NIdedR nidtieod fdeaweatrmmaﬁ)ﬁorfmb?w@(istdfaat ment or
prophyl axis of chronic fatigue syndrone and nultiple sclerosis in an

ani mal  su¥Maldafegtionaimmalanfraalguch as a mamamd) (e-au# umadmarticdaraaierResst ering to
t he animal,; A . d ' ' . t . Jiermul a
(1. e ¥R REAGR Sl GAta SoinBfiles Km R ojthe TR RN LR T S,
pr ophyl axieffective@hroont of thatcogpeusd ofifopmeladild nul tiple sclerosis associated
with latent infection with a herpes virus. WO 03/000689 PCT/ US02/ 18520 36
In ano? her enbodi ment, the present invention provides a nethod for the

treat nent Aghsedme?é?tl?,ych@)fér@ gh@y@arsdie@é@%&me% fé@@'hFévQMi%%nﬁ%ti

at her oscl erosi's, coronar di sease or restehosis arti cu?nérl y

r est enosi she prevamtion @f sacugenye sfisyimpdsmaingindpfeated\shibjectwbhecpre camitipn io§ es

admi ni steri n?I to the ani nal a,tfherapeuti cal Ia/ effective. antiviral 5 anount
of the coRfyliRaCEA’ sYBPHATSIn enynfesied Syiecteiia 4588 oRVATlY PREFAYSIEYi des a
met hod T Obf aptbe 8t RN infedtioh edHarichdrsiiehse iREREAIbIdee B or hepatitis C

viruses in an animal suc manmal (e.g., a human), which conprises
adm nil8tering to the animal a therapeutically effective anount of the 10
conmpound qf formul.a (1). The present invention further. provid a net hod
For the t Aasrurcia e dRaTnSerrer i o of Sitar I Oei e oan " ant ol
such as asﬂ‘ﬁﬂfﬁﬁa‘s of Be@ease i YERR)of syhiptoths of QiR REGorRdBRILISH BF diGsd O the
animal a therapeutically effective anount of the 15 conpound of fornula
(1). The prtesnbjectnoktieiebmiraliontes degreaseiofivisal presenteod thosubjers t r eat ment or
prophylaxis of HV in an animal such as a mammal (e.g., a human), which
conprises admnistering to

15  As used herein, the term "therapeutically effective amount” means an amount of a
compound of formula (1) which is sufficient, in the subject to which it is administered,
to treat or prevent the stated disease, condition or infection. For example, a
therapeutically effective amount of a compound of formula (I} for the treatment of a
herpes virus infection is an amount sufficient to treat the herpes virus infection in the
20  subject.

The present invention also provides a method for the treatment dr prophylaxis of
conditions or diseases associated with herpes viral infections in an animal such as a
mammal {e.g., a human), which comprises administering to the animal a

25  therapeutically effective amount of the compound of formula {1). In one embodiment,
the present invention provides a method for the treatment or prophylaxis of chronic
fatigue syndrome and multiple sclerosis in an animal such as a mammal (e.g., 2
human), which comprises administering to the animal a therapeutically effective
amount of a compound of formula (l). The foregoing method is particularly useful for

30 the treatment or prophylaxis of chronic fatigue syndrome and muitiple sclerosis

associated with latent infection with a herpes virus.



the animal a therapeutically effective anount of the conpound of formula
(I'). 20 The present invention also provides the use of the conpound of
formul a (WP odmodeBe preparati on of a nedi canent for the tPEXTUSLLILSSON
prophylaxis of a viral infection in an animl such as a marmmal (e.g., a
human), particularly a herpes viral infection; the wuse of the conound of
formula (1) in the preparation of a nedbcanent for the 25 treatnent of
conditions or disease associated with a herpes viral infection; and the use
of the compound of formula (I) in the preparation of a nedicanent for the

Lr eat ment |n o tRE QRGNS tRE pREARThYdBOR pANIdEBMhAPTILhd frkdfin: buman

papi | loma virus and HI'V. In "particular, the present invention also
provi des ptophyigds of a gardongroulaticariditianr swah as gthpraselerosiheopmepaaréary on of a

nmedi canent,. for the trea nt, ar prophyl.axis of chronic fatigue 30 syndrone
or ot pfisteBE o RSt S ARt iR KO ne s et SR e IR or ot s
the use Oﬁrh&h%mﬁﬂwidﬁﬁnii@ﬁ@%@th@|a}1ini|an atthéra Lﬁtréamyaéff&lﬁv@ﬁnﬁ\/iﬁﬁdi cament for
t he WD 03/ 000689 PCT/ US02/ 18520 37 treatnent or prophylaxis of

car di ocvasampuit ofitbe sempoundat fasnual enosi s and at heroscl erosis. The
conpounds of fornmula (1) are conveniently admnistered in the formof 5
phar maceuti cal conpositions. Such conpositions may conveniently be

pr esent edTieqgresens tnveftiGrOfiveRE prodides awiraedd fon tHrdiméatineiteorvro phytexis ofr  nor e
physi ol ogically acceptable  carriers_or diluents. Wiile it is _possible that
conpounds hematitind gshepalits G vituses inGn antyalisach #xct Mp@Mal (. ahuman).auwthi st er ed
as the ra lg]%lgg P . g i bhgredient as a
phar maceu%%@al Cg%géﬁk%riﬂgﬁgﬁﬁ.ﬁgerﬁ@%g% ﬂrrqaet(r:%)ﬁte f'gﬁlﬁ%ré%%%sﬁngx%ﬁ%}gconpri se a
phar nEEeutompdund cfdoepilalll.e carrier or diluent. The carrier(s) or

di luent(s) must be "acceptable” in the sense of being conpatible with the
other ingredients of the fornulation and not deleterious to the recipient

thereof. #& pb,xgg‘e?l{ Q{'Vgﬁﬂié(n furrﬁ‘.%[) E&ﬁﬁ@é‘& mePYdRYoh B2 thrdbihBe oerrQ%% cfffor a

pharmaceut i cal tornulation conposition conprising a co of formula
(1) with bureawpapithorea viplrin maaeinal sadh as aangmpibbielge adanrangvehitther ef ore and,
optionall de&%sgggdﬁqa%@ﬁq%% 'tite animal a therapeutically effective amount of the

15 compound of formula (l).

The present invention further provides a method for the treatment or prophylaxis of
HIV in an animal such as a mammal (e.g., a human), which comprises administering to
the animal a therapeutically effective amount of the compound of formula ().

20
The present invention also provides the use of the compound of formula (I) in the
preparation of a medicament for the treatment or prophylaxis of a viral infection in
an animal such as a mammal (e.g., @ human), particularly a herpes viral infection; the
use of the comound of formula (1) in the preparation of a medicament for the

25  treatment of conditions or disease associated with a herpes viral infection; and the use
of the compound of formula (I} in the preparation of a medicament for the treatment
or prophylaxis of hepatitis B or hepatitis C viruses, human papilloma virus and HIV. In
particular, the present invention also provides the use of a compound of formula (I) in
the preparation of a medicament for the treatment or prophylaxis of chronic fatigue

30 syndrome or multiple sclerosis. In one embodiment, the present invention provides

the use of a compound of formula (1) in the preparation of a medicament for the



and/ or prophylactic ingredients. 20 The fornul ations include those suitable
for oral, parenteral (including subcutaneous e.g. by injection or by depot
tabl et, iwoOroaderss®rl , i ntrathecal, intranuscular e.g. by @®€EpaSOAMS20

i ntravenous), rectal and topical (including dermal, buccal and sublingual)
adm ni stration although the nost suitable route may depend upon for exanple
the 25 condition, age, and disorder of3%fhe recipient as well as the viral
infection or disease being treated. The fornul ati ons may conveniently be
presented in unit dosage form and may be prepared by any of the nethods
vel | knowpedtiehb§r srophyxiPoredardevascufirldise iR iRASs redtdngsieandre step of
bringing into association the conmpound(s) ("active ingredient") with the
carri er whihetosderasis.i t ut es one or nore accessory ingredients. In 30 the
formul ations are prepared by uniformy and intimately bringing into
associ ati on WO 03/000689 PCT/US02/ 18520 38 the active ingredient with

l'i qui d carTHe @hfpoahds dffehiruldi(ly hkednepldndly @amirigered o thedfohmand then, if
necessary, shaping the product into the desired formulation. Formulations

sui tabl e pharmageatticalempesitipes: i Syh rerypastions ey seREnigntiibs preseated ot s such 5
as _capsul 62 ib LAY rfhtr A% '%Q.%L%iﬂ?%net gﬂﬁ&%myg&obi%gl!féc@s;ﬁ?olg'

chewabl e ta Ss1n particu aedratric a nrstrat’ion) each

cont ai ni ngarderpoeditieatsyi ned amount of the active ingredient; as a powder or
granul es; as a solution or a suspension in an aqueous liquid or a
non-aqueous liquid; or as an oil-in-water liquid enmulsion or a

wat er - i n- @l gti'Qb’(}sglibfer{H!atsédeouIH?o@t‘ﬁiipYe% r?the‘ﬁﬁbﬁ%ayrUE h@t]agéhtfégllypr esent ed
as a bol us, d el ectuary or paste. tabl et may be 'made by conpression or
nmoul dliihg, adwihistenad dsythwirdva cbereicaly it ispreferabiectogseseyt thegretide mgteslienCaspr essed
tabl ets maw be r,egared by. co%;hssi ng j.n,a suitable machine the active

i ngr edi enPNArHAGEULICHLOMPENLIAL alRGFULCR! SOMBYRILRN BRY SNBSS Aul es,

optt onal | et ucelfStlc COMKPBL IRRAL THECHRERD'S: dALE bl R0 N0 agentss,

(for exa syrup, acacla, gelatin, sorbitol, tragacant muci | age of
starch or "acpaptabld"rig ltiysenst oftleaie) confpaltibkerveith( fherotesrangledientsadttosse, sugar,

ubr i cant EpBRoe AEpPe A Seian s P ey car o acid, talc
pol yeifiyl ene gl ycol or silica), disintegrants (for exanple,
Accordingly, the present invention further provides for a pharmaceutical formulation
or composition comprising a compound of formula (1) with one or more
pharmaceutically acceptable carriers therefore and, optionally, other therapeutic
and/or prophylactic ingredients.
20
The formulations include those suitable for oral, parenteral (including subcutaneous
e.g. by injection or by depot tablet, intradermal, intrathecal, intramuscular e.g. by
depot and intravenous), rectal and topical (including dermal, buccal and sublingual)
administration although the most suitable route may depend upon for example the
25  condition, age, and disorder of the recipient as well as the viral infection or disease
being treated. The formulations may conveniently be presented in unit dosage form
and may be prepared by any of the methods well known in the art of pharmacy. All
methods include the step of bringing into association the compound(s) ("active
ingredient") with the carrier which constitutes one or more accessory ingredients. In

30  the formulations are prepared by uniformly and intimately bringing into association



20 potato starch or sodiumstarch glycollate) or wetting agents, such as
sodium |l auryl sulfate. Mul ded tablets may be nade by noulding in a

sui t abl e waahiomesa m xture of the powdered conmpound npDi sPEMABOXALSR0 an
inert liquid diluent. The tablets may optionally be coated or scored and
may be fornmulated so as to provide slow or controlled rel ease of the
active ingredient therein. The tabl et s3$ray be coated 25 according to

nmet hods wel | -known in the art. Alternatively, the conmpounds of the present
invention may be incorporated into oral liquid preparations such as
aqueous otheGictiye Bigsdizns vithdiguiicdatridroostineyndivided sidid cyrianpsr woth aedi xirs, for
exanpl e. Moregver, fornulations containing these conmpounds may be 30

pr esent edthg8. ihnegegsapn Shaping the Predyskinte alﬁi‘??ﬁ'r% %H"Wégg'?' or other suitable
vehi cl e before wuse. Such liquid preparations may contain conventi onal

addi tives such as suspendi ng WO 03/ 000689 PCT/ US02/ 18520 39 agents such as
sor bi t ol Eymupationesditabledet dral abwinistybticromey e gaserdye apdisgedeatnits such

hyd t hyl cel | ul \ b t hyl | | ul | um 1 I
v ogonetuaratrin eSO egRiFeTt (oGt i SRLife fr  EhPREIS HORE oy b t an
mono- ol eagRti@flar f%?ﬁﬁédﬁt?@@%h?\%%%ﬁ) eée#ﬂb@rﬂ@mir{gvm@b?t@ﬁm_nwsﬂnuam &rdi bl e

oiI's) such as al non , racti onated coconut oil, oily esters,
pr opy! enethglagtied ingredienhiyas aglowdhiodr; grameles; ps @ s@vijert pnasuspenstonas anet hyl or

propyl p-hydroxybenzoates or sorbi.c. acid. Such reparations y al so be
For mul at ctUsUSHSOE Y no-adueod iatidi s an el sk kPR o ¢ or y
bases suchaRf-ifof FgquidehiulioIThetbeve iBbiarNt AAF alsh beBidedte@ s dbiugns nay
al so be formul ated as soft-gel capsules for oral admnistration, e.g.,

cont aithi nglectoaryenpesie.i onal soft-gel excipients such as pol yet hyl ene gl ycol .
Formul ations for parenteral adm nistration include agueous and non-aqueous
sterile injection solutions which may contain anti-oxidants, buffers,

bact er i osA ajistetansl SOmbdesy compresionanaetuldifg obtiomally aditooned Grahomi ¢ Wi th the
bl ood of the intended recipient; and 15 aqueous and non-agueous sterile

suspensi o¥RseATYdRITBignisnEPmaeessd dpRipigingy brquerased BNePMFSIENN Ag agents. The

formul at | ﬂfiﬁp@ﬁ%éﬂ%epﬁf\g§@tﬂkgﬂ%&&FHpﬂnta‘ﬁ&S—ﬁ0\9@8rﬂ)‘Jn’i 5udiesG pppers, for

exanpl e Seal ed anpoul es an ral’s, ‘and may stored In'a freeze-dried

(1 yopts | i gadyles; @ptloiallgmixstOwvitie athier comventibnal exdpiets sadhoas tiriiding sgemts, | e | i qui d

carrier, {or exanpl e, water-for-inj ecﬁi on, .
for example, syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of starch or
polyvinylpyrrolidone), fillers (for example, lactose, sugar, microcrystalline cellulose,
maize-starch, calcium phosphate or sorbitol), lubricants (for example, magnesium
stearate, stearic acid, talc, polyethylene glycol or silica), disintegrants (for example,

20  potato starch or sodium starch glycollate) or wetting agents, such as sodium lauryl
sulfate. Moulded tablets may be made by moulding in a suitable machine a mixture of
the powdered compound moistened with an inert liquid diluent. The tablets may
optionally be coated or scored and may be formulated so as to provide slow or
controlled release of the active ingredient therein. The tablets may be coated

25  according to methods well-known in the art.

Alternatively, the compounds of the present invention may be incorporated into oral
liquid preparations such as aqueous or oily suspensions, solutions, emulsions, syrups or
elixirs, for example. Moreover, formulations containing these compounds may be

30 presented as a dry product for constitution with water or other suitable vehicle before

use. Such liquid preparations may contain conventional additives such as suspending



i mmedi ately prior to use. Extenporaneous injection solutions and
suspensions may be prepared fromsterile powlders, granules and tablets of
t he ki nd woesioowsd y descri bed. Formulations for rectal adairnissr/1ss2é on may
be presented as a suppository with the 25 usual carriers such as cocoa
butter, hard fat or polyethylene glycol. Fornulations suitable for topical
(e.g., dermal) or intranasal applicatid®h include ointnents, creans,

| otions, pastes, gels, sprays, aerosols and oils. Suitable carriers for
such formul ations include petroleumjelly, |anolin, polyethyleneglycols,

al cohol s, %ﬁgﬁfsugpa§§5?9iit(:5l%§niuﬁi”t§_etth§)?€eﬁ9ﬁ)se, Yie h/s@@%ﬂjfﬁéﬁﬁow 18520 40

For nmul at i or topical admnistration I'n the fouth, r exanpl e buccal ly
or subl i mgineyethyldetalbsed earboamretiey celbigse. abu miguthsieaiateigekol ngredient in a

fl d b . d ' t h d il
compr 1 51 nESREnaEEOLT it FrnPo PP B R L PR S BB LR OGN cor i or
sucrose agndcacaéi-aquddud NenisesdithdRayMYiud edibRIESUTH bsIRGNASIIdepot

preparations. Such long acting formulations may be adm ni stered by

b

i mpl anft at fractiondted cegemiiad, eilvrsteranwouiens glyeol qrﬁ{hvbﬁls@mh A y) or by

i nt lar injiection. | b

f or mil at oetnAINEE kR mel By plcPl iy iafesc IRURE S8R 2° oo e as

an 10 emupgpsratibns ddy aise bofabluktal ds)suppositorespxghesrgsinmgsiongentionalas
sparingly soluble derivatives, for exanple, as a spari nglgi sol uble salt.

I n addi t i SPPeBtornbaseneclds SRR Gydler Pcoingr 9lycarigrs: | Lgidd PEERLAions ay

formul ati ' D | | « kN t havi ng
regard toapci%%rﬁlejlag& ?Egs‘r?)ﬁtg{;g? ?%Sﬁg:? ﬁr%%gﬁg@%ﬂr%r% ?gr C(Serﬁglr?p % those

sui t abd e Eonvestictal ssftigal edcipidntosucimay polpethyleee glyeolouri ng agents. It be
appreci ated that the anmount of a conpound of the invention required for use
in treatnment will vary with the nature of the condition being treated and
the age a | ek A i ds id horRSqudol BRIRI y at the
di screti oﬁﬁ{)"%’%iql?épa rﬁ)(e%ﬁ&b”génﬂtap&@é?ﬁ%ﬁ@%@%%‘éﬁan%ri anc.) I% genera{l , however,
doses enpinjactidn tautiakulvhich uragieon thinesutirexidants, buffesspbacddrioptaltsaridrsotiies r ange of

0. 02-5000 per day, _preferably 100-1500 r .day. The desired dose may
conveni enWH!SJ?h Bendsy ggf’e?ﬂr@&{ai’“ﬂn étsogqnﬂfg‘f"gh 3&5@05@“{3@& intehded recipient; and

15  aqueous and non-aqueous sterile suspensions which may include suspending agents

and thickening agents.

The formulations may be presented in unit-dose or multi-dose containers, for example

sealed ampoules and vials, and may be stored in a freeze-dried (lyophilised) condition
20  requiring only the addition of a sterile liquid carrier, for example, water-for-injection,

immediately prior to use. Extemporaneous injection solutions and suspensions may be

prepared from sterile powders, granules and tablets of the kind previously described.

Formulations for rectal administration may be presented as a suppository with the

25  usual carriers such as cocoa butter, hard fat or polyethylene glycol.

Formulations suitable for topical (e.g., dermal) or intranasal application include
ointments, creams, lotions, pastes, gels, sprays, aerosols and oils. Suitable carriers for
such formulations include petroleum jelly, lanolin, polyethyleneglycols, alcohols, and

30 combinations thereof.



di vi ded doses adm ni stered at appropriate intervals, for exanple as two,
three, four or 25 nore sub-doses per day. The formul ations according to the
i nventi orwoag/oewst ai N bet ween 0. 1-99% of the active i ngr @dirarsn/18520
conveniently from30-95% for tablets and capsules and 3-50%for |iquid
preparations. The conpound of formula (1) for use in the instant invention
may be used in 30 conbination with othdP therapeutic agents for exanple,
non- nucl eoti de reverse transcriptase inhibitors, nucl eoside reverse
transcri ptase inhibitors, protease inhibitors WO 03/000689 PCT/US02/ 18520

41 and/ or F&HWtioﬁE‘?dr%;Si@él_a@gﬁﬂ&%tio-ﬁhﬁtlﬁé‘iﬁ@ﬁ*@hi,FH?e&MEIeWu@é’aill?%? ina further
aspect the use of a conbination conprising a conpound of formula (1) with

a furt her sutiisgegllyuintiude pgenges comptising theactiemingetiont inad flavdused basas.

Particul ar_antiviral g%ent.s V\pi ch rrtg% bde g{ﬁn’oi ned W tﬂp tt}e conpounds of
the preser™iRVEAPTEATY AT A AW Ry 1C PHHYRSPEIPEVY S8 eyl ovir,
ganci cl oVingredi @5 265 suh 59 rrancpgr?creﬁnwsuqrod_ewwwbme, zi dovudi ne, and
abacavir. Preferred antiviral agents tor conbining with the conpounds of

the present invention include aciclovir and val acielovir. Thus the present

compound BE OSHRERG? faizo HE FARUREE R depoPuSRAER SERERTRLIA 12 0 o
consi st i nprafuladiohsmay bé administérad bg impaitatibh Foo@ngle subebtah@owshndri nation in

the treatpment of viral inpfections and. the preparation of a nedicanment for
the treat HERMUSEUIAIW ar by itesusgar injgaion Thus AeRXamples i sanpapnesmay

| nf ect | onge EARALPLAN AEHEBIHAELCS: BRAIBOUA Gl G5 efd ds And an

antiviral agent selecte p consistin acl clovir and

val acl@| oemulsioh5n Whecceptadlecail)po iomdscladngt oesing| @ dsisparbmgty sedelsle i N conbi nati on
wi th other, therapeutic agents, .the ounds may be adm nistered either
sequent i af¢rvagyessiorgramplessdispaingly %Pi'ﬁ"q&ﬂa:"veni ent route. The conbi nations
referred to above may conveniently be presented for use in the form 20 of
a pharmaceutical formulation and thus pharmaceutical fornulations

conpri si nip alditomntbithatrigoediends paticwedy mbotienedpbboen dhd formapéiphemawi t h a

har maceuti cal | y acceptable ,.cartier or diluent conprjse further aspect
of the. i iSO GHher FHeits FRITMEPUOTE IG5 e haing Fesard J6 AR ORI ORay e
adm nj st efrﬁﬂ:e@!iéﬁ)%r &%H@Qﬁbs@lsb)faﬂé forsdrﬁﬂ-ﬂdhﬁtﬂﬁ%ﬁdnymﬂn%l%@'ﬂ@\t/cﬁjr% conbi ned

pharmaceuti cal fornul ations.
agents.

It be appreciated that the amount of a compound of the invention required for use in
treatment will vary with the nature of the condition being treated and the age and
20  the condition of the patient and will be ultimately at the discretion of the attendant
physician or veterinarian. In general, however, doses employed for adult human
treatment will typically be in the range of 0.02-5000 mg per day, preferably 100-1500
mg per day. The desired dose may conveniently be presented in a single dose or as
divided doses administered at appropriate intervals, for example as two, three, four or
25  more sub-doses per day. The formulations according to the invention may contain
between 0.1-99% of the active ingredient, conveniently from 30-95% for tablets and

capsules and 3-50% for liquid preparations.

The compound of formula (I) for use in the instant invention may be used in
30 combination with other therapeutic agents for example, non-nucleotide reverse

transcriptase inhibitors, nucleoside reverse transcriptase inhibitors, protease inhibitors



25 When conbined in the sanme fornmulation it will be appreciated that the
two conpounds nust be stable and conpatible with each other and the other
conponentwo oafodske formul ati on and may be fornul ated for &dmusozissad i on.
When fornul ated separately they may be provided in any conveni ent
formulation, in such a manner as 30 are known for such conpounds in the
art. WD 03/ 000689 PCT/ US02/ 18520 42 \Wén a conpound of formula (1) is used
in conmbination with a second therapeutic agent active against the viral

i nfection, the dose of each conmpound may differ from that when the

conpound bﬁd/HnS@ﬂ'le%t?c'Wal éﬁ%ﬂfsoﬁﬁé ﬁf\/@nﬂﬂﬁfﬁ%s ‘Mdvﬁde??h 4 ﬁﬁfﬂelr YsRBPieGsat ed by
those skilled in the art Compounds of fornula (I) wherein Yis N R2 is

sel ect ed bf@mmhmagor@g@nmm seammpuotl of frraey (1), witly 8 fedhecytherapsuticoal kenyl ,

Y, oy b o VeI bRl o Y ey

and R3 andorfdinad Wlﬂth@cb‘npﬁ&Msbﬁtlﬁ%Eﬁﬁt RVEAtonahEDae Sdcl&Vir, JalpEigiedss 10
outlined in Schene 1 bel ow. Schene O (RP5 (R5) CH26r +\ Base eR )4 N

(RIP Y Nfagreycloyir, gancicloyir) Wcosggolamwt@yqr,@ngg@awr_la(m&)dq]e\ rideyudime, and
(CHB) 2NCHCERAVif PrefeNed aﬁi\ﬂayageﬁtszfgr Efmgiﬂin'bl v&nﬁ? ﬁle(ﬁﬁ?p%u%s(cﬁ‘)tﬁe present
invention include aciclovir and valaciclovir. Thus the present invention provides in a
further aspect, a combination comprising a compound of formula (I) and an antiviral
agent selected from the group consisting of aciclovir or valaciclovir; the use of such
10  combination in the treatment of viral infections and the preparation of a medicament
for the treatment of viral infections, and a method of treating viral infections
comprising administering a compound of formula (I) and an antiviral agent selected

from the group consisting of aciclovir and valaciclovir.

15 When the compounds of formula (1) are used in combination with other therapeutic
agents, the compounds may be administered either sequentially or simultaneously by

any convenient route.

The combinations referred to above may conveniently be presented for use in the form
20  of a pharmaceutical formulation and thus pharmaceutical formulations comprising a
combination as defined above optionally together with a pharmaceutically acceptable
carrier or diluent comprise a further aspect of the invention. The individual
components of such combinations may be administered either sequentially or
simultaneously in separate or combined pharmaceutical formulations.
25
When combined in the same formulation it will be appreciated that the two
compounds must be stable and compatible with each other and the other components
of the formulation and may be formulated for administration. When formulated
separately they may be provided in any convenient formulation, in such a manner as

30  are known for such compounds in the art.



O NHR4 VI HZNNR2 RB N//Y VII N R2 | wherein: 25 pis 0, 1, 2, 3 or 4,
each R1 is the sane or different and is independently selected fromthe
group coweiosiimege of hal o, al kyl, al kenyl, al kynyl, cycl o&CHysp2/18520

cycl oal kenyl, Ay, Het, -OR, -QAy, -OR10Ay, -OHet, -OR1OHet, -C(0)R9,
-C(O Ay, -C(OHet, -CO2R9, -C(ONR7R8, -C(ONR 7Ay, -C(0)NHR10AY,

-C( O NHR10Het, - C(S)NROR', 30 - C(NH) NR#ZRS, - C( NH) NR7Ay, -S(OnR9, -S(0O nAy,
-S(O nHet, -S(0)2NR7R8, -S(0)2NR7Ay, -NR7R8, -NR7Ay, -NHHet, -NHR10Ay,

- NHR10Het, - Rt Ocycl oal kyl, WD 03/000689 PCT/ US02/ 18520 43 -R10Ay, -R10Het,
- R1Q0- C(QNﬁ@q a oM A Fbdnula %glﬂ)cbﬁbmatlalwmﬁ( B therdpeRHR9,

- R10C(0) R9, -R10CD2R9, -R10C( , -R OC(mz)NR7Ay - R10C( O) NHR10Het ,

- RLOC( S) NR@Rt activeRagainshersatin ecmromzme of garh SommRIRY May difien SOPFNHCORI,

adi acent £t §PLITE PpalhEl G WP b o fosshi Bs RBS b PEIAGL " 17,

C5- 6eycl O@Jﬂhﬁgengmeanﬁtmrarﬁ nmenbered heterocyclic ring containing 1 or 2
het er oat ons; each R7 and R8 are the sanme or different and are independently
sel ectded from 10 the group COI’ISI sting of H, alkyl, cycloal kyl, alkenyl,

©L5l 02 iyl o B P9, S g L SRRt PR
- ElCC)ISZE)(Z)?\II\iFR&R Vi, cy RO, Sde‘lﬂﬁ%QEény;éﬁﬂW-lﬂﬂi NgAR OHeES}(DB(‘)’EIEQﬂ,Gﬁ O)nRP10a02mR9ﬁR9R" .
each RO a‘%@’?@’l Siﬁgh'gﬁ% l%%* %'ﬂ%ﬁ é\ﬁﬂi‘q% %’ﬁgéﬁg &Oﬁﬁ%‘agél :;?:t ed

from the B f | kyl , -RLO0H,
| RI0( ORLOY o gy ETOR, &1, Ay bgﬁ“d“ A SoB I ISTRl Drtpared P8 Yced

10  outlined in Scheme 1 below.

Scheme 1
e

R
=
q N

15
R 5.
acylating agent (R), N ™ ). (CHz),NCH(ORa),
N\_N.__~ P
0 v
®)
20
O
Vi
wherein:

25 pis0,1,2,3o0r4,;
each R' is the same or different and is independently selected from the group
consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,
-0Ay, -OR™Ay, -OHet, -OR"Het, -C(O)R?, -C(0)Ay, -C(0)Het, ~CO2R’,
-C(O)NR'R®, -C(Q)NR’Ay, -C(O)NHR™Ay, -C(O)NHR'°Het, -C(S)NR°R",
30 -C(NH)NR'RE, -C(NH)NRAy, -S(0)sR®, -S(0)nAy, -S(0)aHet, -S(0)2NRR®,
-S(0)2NR’Ay, -NR'R®, -NR’Ay, -NHHet, -NHR™Ay, -NHR"’Het, -R"cycloalkyl,



each R10 is the sane or different and is independently selected fromthe

group 20 consisting of alkyl, alkenyl, alkynyl, cycloal kyl and
cycl oal kewgloz/ofsse s aryl; Het is a 5- or 6-nenbered het er @CyalSOT 18520

het er oaryl group;

R2 is selected fromthe group consisting of alkenyl,

cycl oal kyl, cycl oal kenyl, Ay, Het, -OR Qdy, -COHet, -OR10Het, -S(0)nRo,

-S(0) nAy, -S(0)nNR7R8, -S(O nHet, 25 ﬂﬁ%?Rs - NHHet , - NHR10Ay, - NHR1OHet,
-RONR7Ay; nis O, 1or 2, Yis N R3 and R4 are both H;
isO, 1,2,3,40r5; 30 each R5 is the same or different and is independently

sel ected from tRi%AygFRiEIﬁ:t -R0c0©)Rt +RIW-6(0)AnI-8°00(R}Het, -R'eSP)R% al kynyl ,
cycl oal k I cyc k 10 3/ CT/ US02/ 18520 44
-)C/)Ay, q y&p@g %mé@%ﬁy &%cc%% NR RQ@%Q%( Het, - CO2R9,
O NR7R8 R g0 NER MY, RAIR
g((N)H) NR Ay, - q@j@” e s d ZNN;J@@ S( o Q@NW NRR S;%g %@%,R - NHHet

-R ONR7R8 and -

- NHR10AY, - NHR‘- zNHCMOeQBNB’zEa“ kﬁf"NWﬁR MHC(NR)NRSR& CyaIrRA L ORD,

-R10CO2R9, 5
- RLOC("NH) NROR"

- RIONR7AY, - R &6 NhNROGFoupSibaher Withthe afdthsas wiiih 1ky bikboadedicent RS
gr oups toget her vmth the atons to which theg are bonded forma C5-6

eiEwaYQtiglringcentaining | or 2he
ﬁa“?%“the conmpounds of formula (1) wherein Yis N R2 is
& d% consi sting of al kenyl, cycloal kyl, cycl oal kenyl,
Ay, Het, -OR,each@®and ROmRtthe sdAELOHiFferenBaRY mRQndepéﬁdB)nlﬂllQ\%eleetSﬂ Eon\NR7 RS,
-S(O nHet “NR R8, -NHHet, 15 -NHR10Ay, -NHR1OHet, -R1ONR7R and - R7ONR7Ay;
and RP and R4 are bmemrpup@cmsqstmq)phthai@'l Caﬁaalb\{'.la"@f'mleﬁvc\lf@rlkeam es having

cycl oal kyl or
process for pr
selected from

ngc%%) NRORL1, - RLOC( O) NR7Ay, - RLOC(O) NHRLOHet, - R OC(S)NROR',

S02R9, -R10S02NR9R11, -R 0SO02NHCOR9, - R ONR7RS,

gar a CespytlontkyRer @ & onpryembnred
X}

been defined above L(ﬁh”?ﬂfw)‘?{@,t-'cﬁrh*’,‘"ﬂé(a I\ﬁgﬁ'?@(sﬂRgR”,-C(NH)NR*’R”,-SOsz,

15

20

-S02NR°R"", -R"cycloalkyl, -R0R?, -R™C(O)R?, -R"°CO:R’,
-R'C(O)NR®R", -R™C(S)NRR", -R'C(NH)NR°R", -R"°S02R",
-R"S0:NR°R"", -R'°S0NHCOR?, -R'°NR’R"", -R"NHCOR’,
-RNHSO0:R® and -R'*NHC(NH)NR®R"";

each R® and R" are the same or different and are independently selected from
the group consisting of H, alkyl, cycloalkyl, -R"°cycloalkyl, -R"°0H,
-R™(OR")w where w is 1-10, and -R"NR'R™;

each R is the same or different and is independently selected from the group
consisting of alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl;

Ay is aryl;

Het is a 5- or 6-membered heterocyclic or heteroaryl group;

R? is selected from the group consisting of alkenyl, cycloalkyl, cycloalkenyl, Ay, Het,

25

-OR’, -OAy, -OHet, -OR"Het, -S(0)aR’, -S(0)-Ay, -S(0)sNR'R?, -S(0)Het,
-NR’R?, -NHHet, -NHR™Ay, -NHR'"Het, -R"NR’R® and -R'"°NR’Ay;

nis0, 1or2;

Yis N;

R® and R* are both H;
qis0,1,2,3,40r5;

30 each R®is the same or different and is independently selected from the group

consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,

q



conprises the steps of: (a) reacting an am nopyridine of fornmula (I111) with
a 2- bronpacet ophenone of fornula (I1) to prepare a conpound of formula
(1Vv); 20 wb)3aesbati ng the conpound of fornula (1V) to preparsoaisserrpound
of formula (V); (c) reacting the conpound of fornula (V) with a

di met hyl f ormam de di al kyl acetal of fornmula (CH3)2NCH(ORa)2 to prepare a
conpound of fornmula (VI); and (d) reactt ng the conpound of formula (V)
with a conpound of formula (VIl1) to prepare a conpound of formula (1). 25
More specifically, conmpounds of fornula (1) wherein Yis N, R2 is selected

f a%m t ha gr ?umﬁf/o@i_i%tt 4'0Rj°/ﬁfrf -Gfﬂ‘%enyC(O)R%/_GG(O%AMC(D_)WNGEHQ;E?I 1 S(Aéj nrg :
-NR7i§8, h-%%?ﬁomﬂi“o%kgwﬂ’mé&?&@B‘%uﬁ%w?&%acﬁ&%&ﬁm; "and R3 and R4

th H, a b St o ) f VI) with
2 compound of - TN AY S OnR Y O RAR T RN AR SRS ey 9N (X () o
qI i N (R) ¥ NH N HR'{ARLINHR 'tley) -RPcyioaHE/N - R°Hat, -RAOR° RRYCIBIRT, -RCRR’,5 wher ei n

i 1 i i i on o h 1. Thi

et hod can be TECHIRGER oo CtORBEAY o SO e bR RG T or mut o (V1) wi ¢
a conmpound of _fieiuinReR'VI-R¥PSOR?, ARBSDNAM'E -ROSRPCOROPRPQRAR?Y | Y 1 n the

presence of a base 10 (Preferablgy when the amdine is in a salt form, and
heating the redtINRAy,aR“HECOSONR’R Teypne.alitre and ezide: drncl ude | ower al cohol s

such as net hangl t hapgd .. i sopropanol di.met hyl f or mam de,
1- et hyl - 2- pyr v51 19RRBRE, 9rgidF toRERFT Wih thrSipadd whiEh R} €8epded soai um
al koxi de, pot agphWnC:GaAe4R @ afQl; afd am ne base such as triethylamne. In

one
10  Rais alkyl or cycloalkyl.

Generally, the process for preparing the compounds of formula (1) wherein Y is N; R? is
selected from the group consisting of alkenyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,
-OAy, -OHet, -OR'Het, -5(0):R?, -5(0)-Ay, -S(0)-NR’R?, -S(0)-Het, -NR'R®, -NHHet,

15  -NHR™Ay, -NHR™Het, -R"NR’R® and -R"NR’Ay; and R® and R* are both H, (all formulas
and all other variables having been defined above in connection with Scheme 1)
comprises the steps of:

(a) reacting an aminopyridine of formula (Ill) with a 2-bromoacetophenone of
formula (I1) to prepare a compound of formula (IV);

20 (b) acylating the compound of formula (IV) to prepare a compound of formula (V);
(c) reacting the compound of formula (V) with a dimethylformamide dialkyl acetal
of formula (CH3)2NCH(ORa): to prepare a compound of formula (V1); and
(d) reacting the compound of formula (V1) with a compound of formula (VII) to
prepare a compound of formula (I).

25
More specifically, compounds of formula (I) wherein Y is N; R* is selected from the
group consisting of alkenyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’, -OAy, -OHet,
-OR™Het, -S(0)nR?, -S(0)-Ay, -S(0)-NR’R?, -S(0)«Het, -NR’R?, -NHHet, -NHR™Ay,
-NHR"™Het, -RNR’R® and -R™NR’Ay; and R® and R* are both H, can be prepared by

30 reacting a compound of formula (V1) with a compound of formula (ViI).



enbodi ment, the solvent is ethanol and the base is potassium carbonate, or
an am ne 15 base such as triethylam ne. Conpounds of the formula (VI) may
be converwernlogoepr epared by reacting a conpound of fornmulPaT(Ogp2/vdseh a

di met hyl f ormam de di al kyl acetal. 5 (R5)g N (CH3)2NCH(ORa)~ (R)g \ N (R1)P
200 N/ (R)PNOOWV V/ wherein all variables are as defined above in
connection with Scheme 1. 25 Typical di%®ethyl formani de di al kyl acet al
conpounds for use in this nmethod include but are not limted to

di met hyl f or mam de di met hyl acetal and di met hyl f or mami de di -

tert-butyl acgisal The ion is carried out ng ound of
formula (V) F‘F{V\fl '((?ll\ F@rrm,m_de_dbalk(;spy N%@@qﬂ)‘y with
heati ng and optiesas II \ he 6r esentl of sol vent=3u

N, N- di net hyl f or mam gdex 30 Wy 03/ 00068§\PQT/ US02/ 18R20Q
formula (V) may be conwexiently pr@ﬁ‘é e® from conpgu ds wf tHe fornula
(I'V) using an acylation pnocedure (RY)ig N acyl at|th qgeat, (Rs) N\ a N/
(R)PgN/ (R)P ~51V OV wherein all variables are Rs defined above
in conhection with Scheme 1. Typically the acylation is carried out by
treating the CWﬁP&‘i’rﬂﬂﬁva‘?fabfe%r’@Hs%eflhé@ aB’Mth ccﬁﬁ'ﬂeaﬁ)ﬁ' With Behggient . optionally
in the presence of an acid or Lews acid catalyst 10 optionally in an inert
solvent with optional heating. Typical acylating agents will be readily

acetic oy el Gade headly nfich L Pl S bl TraBi- Bl FRaATT e

art. One I@élﬂﬁ@ﬁrfd%* formula (VII) in a suitable solvent, optionally in the presence of a base

10  (preferably when the amidine is in a salt form), and heating the reaction at 20-150°C.
Typical solvents include lower alcohols such as methanol, ethanol, isopropanol,
dimethylformamide, 1-methyl-2-pyrrolidinone, and the like. The base is typically a
sodium alkoxide, potassium carbonate, or an amine base such as triethylamine. In one
embodiment, the solvent is ethanol and the base is potassium carbonate, or an amine

15  base such as triethylamine.

Compounds of the formula (VI) may be conveniently prepared by reacting a

compound of formula (V) with a dimethylformamide dialkyl acetal.

R°) N '™
R°), NSy 1 (CH)NCH(ORa), (R QO_(I@)
s p
20 NN~ R, W
o o) Vi
Y
N\

wherein all variables are as defined above in connection with Scheme 1.

25  Typical dimethytformamide dialkylacetal compounds for use in this method include
but are not limited to dimethylformamide dimethylacetal and dimethylformamide di-
tert-butylacetal. The reaction is carried out by mixing a compound of formula (V)
with the dimethylformamide dialkyl acetal, optionally with heating and optionally in
the presence of solvent such as N,N-dimethylformamide.

30



acid catalyst for use in this reaction is sulfuric acid. The reaction can
al so be carried out using N, Ndinethylacetam de and phosphorous

oxychl oriwe,03opts8onal |y in an inert 15 solvent w th opti ecaluShraseng.
Conmpounds of fornula (1V) are conveniently prepared by condensation of

am nopyridines of fornmula (I111) wth 2- brormacetophenones of formula (I1)
optionally in the presence of base. 2660 Br (R5) + R~ (R5)g N N N-12 11
11 1V wherein all variables are as defined above in connection with
Schene 1. 25 The condensation of the am nopyridine of fornmula (l111) with
the 2- brosmpaside pheroioematb (V)anapbeaconhinierntiyprogared frompdohtploadds of thesui t abl e
solvent at a tenperature of about 20-200C, optionally in the presence of
base. SuitosBpl (Viasing agaeyainnsproerduifle, but are not linited to, ethanol,

i sopr opanol N, N 30 i npt hyl f orsmpgiideagamd theslike. Suitabl e bases

i ncl ude sodi 3(%@5[!” , ;&i 30 nﬂaﬁgn&e (Bd

hydr oxi de and t he , ‘
fornudig (rr) and (11 I) are comrercially avail abl e or be prepared using
met ho known to those sRilled inthe art. In additiom t& the f or egoi ng
process for prgRakimd Giffabiad freGo BEMEADARL inl hiR(ilh screniche present
invention also provides certain internmedi ate conpounds for use in the
preparation of such conpounds of formula (1) according to t he foregoing

S nt di at Sch furth
o renbyRsy M SVEEEN B B BY Herbmh e BT R fafet M) whbrei n 10 v
is N R2 é@aéﬁtﬁ‘n@ta@%ﬂc bpmﬁahyr.rgﬂhetppes@mf%wam &fLeﬂlska@mydatm%cl oal kyl,

cycl oal kenyl ,” Ay, Ay, -OHet, -OR10OHet, -S(0)n -S(0O nA
-S( 0O m\lRmalonaHx m)am@crt solmtm OpucmpHaatlngNﬁmmAycylatngggmétwﬂl leONR7R8
and -R ON

reaé\ Yy determlﬁed'S by ge sqql (ricl)nmcﬁehaert g(519eup‘?referred acylating agent is acetic
anhydride. Acid catalysts are also known to those skilled in the art. One preferred
acid catalyst for use in this reaction is sulfuric acid. The reaction can also be carried
out using N,N-dimethylacetamide and phosphorous oxychloride, optionally in an inert

15 solvent with optional heating.

Compounds of formula (IV) are conveniently prepared by condensation of
aminopyridines of formula (lll) with 2-bromoacetophenones of formula (Il) optionally
in the presence of base.

- 20 0

Br 5
R
N” NH, NN
I IV

wherein all variables are as defined above in connection with Scheme 1.
25 ‘
The condensation of the aminopyridine of formula (Ill) with the 2-
bromoacetophenone of formula (Il) can be accomplished in a suitable solvent at a
temperature of about 20-200°C, optionally in the presence of base. Suitable inert
solvents include, but are not limited to, ethanol, isopropanol and N,N-
30 dimethylformamide and the like. Suitable bases include sodium bicarbonate, sodium

carbonate, potassium carbonate, sodium hydroxide and the like.



consisting of H alkyl, alkenyl, cycloal kyl, Ay, Het, -C(OR7, -C02R7,
-SO02NHR9, -NR7R8 (where R7 and R8 are not H), -R700R and -R ONR7R8; and
R4 is H woaywsbaeeebnveni ently 15 prepared by a process out lPcramo2/mss8chene 2
below. Scheme 2 O(R)P R5 CH2Br + (R5) N\ A~~~ Base a\ \ N/ (RAP (
g / Il 11l NNH Iv 20 (R5)4 N~ M fornylation\ N(R)PR3IX IDOH
VITI (R5q N- Rsa N~ ~ N (R )P oxidatfon (R)P 25 HO\\ X XI OR3 R3 s
(R)Y N(RP NHR4 H2ZNk R R3 N~ 1 30 vii R2 WO 03/000689

PCT/ US02/ 18520 48 wherein: pis 0, 1, 2, 3 or 4; each Rl is the sane or
di f f er ent Canmgbuinds offdepeladidridy(lI§ ereateadertiabyravaileblgoouray be prepared

using methods known to those skilled in the art.

In addition to the foregoing process for preparing certain compounds of formula (1),
5 the present invention also provides certain intermediate compounds for use in the
preparation of such compounds of formula (l) according to the foregoing process.

Such intermediates are described in Scheme 1 above.

In a further embodiment of the present invention, compounds of formula (I) wherein
10  Yis N; R%is selected from the group consisting of alkenyl, cycloalkyl, cycloalkenyl, Ay,
Het, -OR’, -OAy, -OHet, -OR'Het, -S(0):R®, -S(0)-Ay, -S(0)-NR’R?, -S(0)-Het, -NR'R®,
-NHHet, -NHR'Ay, -NHR™Het, -R'®NR’R® and -R"°NR’Ay; R’ is selected from the group
consisting of H, alkyl, alkenyl, cycloalkyl, Ay, Het, -C(O)R’, -COzR’, -S0:NHR?, -NR’R®
(where R” and R® are not H), -R'°OR’ and -R"*NR’R?; and R* is H, may be conveniently

15  prepared by a process outlined in Scheme 2 below.

Scheme 2
0 R"), &) N
CH,B Z, =X
I n 2 v
20 . o
(R) N
formylation QW(R% Rs/m
———————
O™y v
R, N X R, N Yy
\@%R% oxidation N\_N__~ (R,
25
HO X1 O
N\ X Y
¥ R
R,
NH
H,N R?
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consi sting of halo, alkyl, alkenyl, alkynyl, cycloal kyl, cycloal kenyl, Ay,
Het, -OR, 5 -Qdy, -OR10Ay, -OHet, -OR1OHet, -C(0)R9, -C(OAy, -C(O Het,
- C02R9, -wOOsMERE, -C(O NR ' Ay, -C(O NHRLOAy, -C(O NHRLOPeT/USOIYSSINROR",
-C(NH)NR7R8, - C(NH)NR Ay, -S(OnR9, -S(O,,Ay, -S(OnHet, -S(O 2NR7R8,
-S(0) 2NR7Ay, -NR7R8, -NR Ay, -NHHet, -NHR10Ay, -NHR70Het, -RtOcycl oal kyl,
_RIOAy, -Rl0Het, -R100-C(O)R9, - R100- Of®) Ay, -R100-C(O) Het, -RL00-S(O) nRo,
10 R100R9, -RlOC(O)R9 - R10C02R9, -R10C(O) NROR', -R10C(0) NR7Ay,

- R10C( O) NHR10Het, - R10C(S)NROR11, -R10C(NH) NROR', -R OS02R9, - R10S02NRIR',
- RLOSO2NHgRERin: - R7TONR7R8, - R ONR7Ay, -RI1ONHC(NH) NROR', cyano, nitro and
azi do; or two adjacent Rl groups together with the atom; to which they are
bonded 15Pfsd)rﬂ1%13cf§460ycl oaI kyl or a 5 or 6-nmenbered heterocyclic ring

contai nin d%nt%é SF fref ’ﬁga?féqth‘dé[ﬁén&’é?x‘i‘lx'?ée&é«?frbl%‘ﬁh%%’?&*por different

and are i n epen rom consi stin al kyl,
cycl oal kyl, al &amwsigting oﬁ/lqzilm)alléyelau(hnyl ARy, eye{dAKRD cycl G2DIZIRY, Ay,(B(EQ)-KH@Rll

RUEE RBLRS, Gt S

- R10SO2R10, - RO INR AR LCRARNRCARRC( WQNE@RJCSNRWGNHC%
- RLONHS02R9 and ONHC( r\m Rgl @9 ach areJ(t)he sane or different

and are mdepe#HNHiNlVR“sfﬂ NUINRIAY, PS(I@ R?.ES&Q)ré\Yg*lﬁf)Qﬂrd'kttmﬁﬁ))sMWﬁ& of H alkyl,

| oal kyl, -R OH 0 10, d
C R ONRLORLO: ﬁﬁy@é M'ﬁe @8& Wﬁﬂﬁé‘?%ﬁﬁﬁ“ﬁ 'é’ﬁ'<§¥'nt | §n
sel ected from Immygrmtm:t _gwose @yRSn.gR Q-c)ky,l- R‘ogld(g]’Hélt Raﬂbks,(oy,hf* cycl oal kyl
and cycl oal kenyl Het is a nmenber ed heterocycllc or

het erl®aryl gr odbéOHiz-R:"’E(ér%/eﬁ;‘f%R? rB’ﬁC[@BN;Rgﬂ OCHBNBfPQM ng of al kenyl,
Ch b, R el O RER, TS R
-R‘°SOzNHCOR9 -R™NR’R?, -R"NR’Ay, -R*NHC(NH)NR®R", cyano, nitro and
azido; or
two adjacent R’ groups together with the atoms to which they are bonded
15 form a Cs-scycloalkyl or a 5 or 6-membered heterocyclic ring containing 1 or 2
heteroatoms;
each R” and R® are the same or different and are independently selected from
the group consisting of H, alkyl, cycloalkyl, alkenyl, cycloalkenyl,
-0R®, -C(O)R®, -CO:R?, -C(O)NR°R"", -C(S)NR’R"", ~-C(NH)NR°R", -S02R™°,
20 -S02NR°R", -R"cycloalkyl, -R™OR?, -R'C(O)R?, -R"°CO:R’,
-R™C(O)NR°R", -R™C(S)NR°R", -R"°C(NH)NR°R", -R'*S02R™°,
-R™S0:NR°R"", -R'°S02NHCOR?, -R"NR°R"", -R'°NHCOR?,
-R"NHSO:R® and -R'*NHC(NH)NRR"";
each R® and R"' are the same or different and are independently selected from
25 the group consisting of H, alkyl, cycloalkyl, -R'cycloalkyl, -R"0H,
-R"(OR")w where w is 1-10, and -R"NR'R';
each R'" is the same or different and is independently selected from the group
consisting of alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl;
Ay is aryl;
30 Het is a 5- or 6-membered heterocyclic or heteroaryl group;

R? is selected from the group consisting of alkenyl, cycloalkyl, cycloalkenyl, Ay, Het,



-NR7R8, -NHHet, -NHR10Ay, -NHR1OHet, -RIONR7R8 and -R ONR7Ay; nis 0, 1 or
2; YisN, 5 R3is selected fromthe group consisting of H, alkyl, alkenyl,
cycl oal kywp 0dgooeblet, -C(O R, -CO2R, -SO02NHR , -NR7R8 (woerusoRissand RS
are not H, -RIOOR7 and -R DNRR8; R4 is H gis0,1,2,3,40r5; each R5is
the sanme or different and is independently selected fromthe group 10
consisting of halo, alkyl, alkenyl, alkynyl, cycloal kyl, cycloal kenyl, Ay,
Het, -OR, -QAy, -OHet, -OR10Ay, -OR1OHet, -C(OR9, -C(OAy, -C(O) Het,
-02R9, -C(O NR RS, C(O) NR Ay, -C(O NHRlOHet -C(S)NROR', -C(NH) NR RS,

- C(NH) NR' Ay, - S(GB ey, cﬂeﬁ)mmimaa -S(6)B9, 25(RTAy, -S(ORNRRE -S(OYReT Ay, - NHHet ,

- NFR70AY, - NHRIQ RLOC( O) R,
_RIOCO2R9, 15 ﬁ@&@)ﬁl 'ﬁﬁ'% %‘dﬁ]%jmﬂf*aﬁ%c?g@ﬁ ¥ OHet |
- RLOC( S) NRQR' 1 0r2RL0C( NH) NROR", - Rt 0SO2R9, - RLOSO2NRIRL1, - R 0SO2NHOOR,

-RIONR7R8, = - RIONR Ay, -R O\IHC( NH) NROR', cyano, nitro and azido; or two
adj acent ‘RB Njr oups together with the atom; to which they are bonded forma

C5-6 c cI | kyl or.aryl; and 20 halld u

aher e b s et flfihe aRm apsfine st syt At sV plo S ML EEM nas o
a1 keny! 0 Lo T O e T B Tt Ry r e bRIOret
al keny cl oa cycl oal keny Y, - : Y,

-S(O) nR9, R“ystic)) nAy, -S(ONNR7R8, -S(OnHet, -NR7R8, -NHHet, 25 - NHRLOAy,

- NHR OHet O<f1g\l ?8 ?nd R1IONR7Ay; R3 is sel ected fromt he group

consi sti n§’ Q0P al kenyl, cycloalkyl, Ay, Het, -C(OR7, -C02R7,

- S02NHR9, eacNW'B&he@M&h@bﬁdiﬂ%r@man& lﬂdefpemttntlv)seleetlé?d%ﬁ th@rg(iloud?lONR?RS and
R4 is H (all other variables having been defined above in connethl on with

Schent0 2) , congArisiséiag ehbaloalkybalkagyh %kv&w% cychplkyh cy¢lealkanyh §vdittarfopyri di ne
compound of 1 ot s (57 OV 037 Bt R by (OUR) gyt o prepare @
-C(O)NRR?, -C(O)NR’Ay, -C(O)NHR™Het, -C(S)NR’R"", -C(NH)NR'R®,
-C(NH)NR’Ay, -S(0)qR®, -S(0)2NR’R?, -S(0)2NR’Ay, -NR’R®?, -NR’Ay, -NHHet,
-NHR™Ay, -NHR™Het, -R"cycloalkyl, -R"Het, -R"OR?, -R'°C(0)R®, -R™CO:R’,
15 -R'C(O)NR°R"",-R'°C(O)NR"Ay, -R'°C(O)NHR"Het, -R"C(S)NR°R",
-R'C(NH)NR®R™", -R"S02R’, -R'°SO:NR°R"", -R"°SO:NHCOR®, -R"°NRR’,
~R"NR’Ay, -R™NHC(NH)NR®R", cyano, nitro and azido; or
two adjacent R® groups together with the atoms to which they are bonded
form a Cs-s cycloalkyl or aryl; and

20 M'is Li, Mg-halide or cerium-halide, wherein halide is halo.

Generally, the process for preparing compounds of formula (I) wherein Y is N; R is
selected from the group consisting of alkenyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,
-0Ay, -OHet, -OR™Het, -S(0)aR®, -S(0)sAy, -S(0)aNRR®, -S(O)nHet, -NR’R?, -NHHet,

25  -NHR™Ay, -NHR™Het, -R"NR’R® and -R°NR’Ay; R® is selected from the group
consisting of H, alkyl, alkenyl, cycloalkyl, Ay, Het, -C(O)R’, -CO:R’, -S0:NHR®, -NR’R®
(where R and R® are not H), -R"OR’ and -R"°NR’R®; and R* is H (all other variables
having been defined above in connection with Scheme 2), comprises the following
steps:

30 (a) reacting an aminopyridine of formula ({ll) with a 2-bromoacetophenone of

formula (I1) to prepare a compound of formula (IV);



(b) fornylating the conmpound of formula (l1V) to prepare a conpound of
formula (M1I1); (c) reacting the conmpound of formula (VMII1) with a
conmpound wh oBooassd a (I X) to prepare a conpound of formul CTX)Sp2/B5¢d)

oxi di zing the conpound of formula (X) to prepare a conmpound of formula
(XI); and (e) reacting a conmpound of fornmula (XI) with a conpound of
formula (M) to prepare a conpound oPOforrmula (1). 10 More specifically,
conmpounds of fornmula (1) wherein Yis N, R is selected fromthe group
consi sting of al kenyl, cycloal kyl, cycloal kenyl, Ay, Het, -OR, -QAy,
-OHet, - BRLOHgmyhafh PHERDM (@0 fotmuta(Pro R%a co% Lmldeif,fonm%
-NHHet -NHRlOAy y l\ﬁ po'ﬁ R1ONR %ﬁg\ﬁ)d bIFRé% @R?, is selected from
t he group(\ﬁlﬂhm sting of H aI kyl, al kenyl, cycl oaI kyI Ay, Het, -C(OR7,

Q02K RN e RO 5 PR R 30 S torm T 1, v o

(XI) with &p@r@rﬁmufpdu@dofﬂfrmulaa(XIV”) (R)y N1 (R))QNR N (R)P N)P
a NHR X 20 OH2Nlk R2 R3 N( 2 1 R VIl R wherein aII vari abl es are as
definell aldve PHdigiga iz eorappundial FammdmEX) 20 Prepars arRoMmpoune gh f qsmu}ae@. ly
carried o%ﬁ by m xing a conpound of fornula (XI) with a 25 conmpound of
formula ( (1 in a suitable solvent, optionally in the presence of a base.
The react (e(])n meegctivey &a&hmﬁnﬂmf?o&ﬂﬁﬂﬁ)mbmttpetémpmmw aftfoanbladvit) tbenper at ur e.
Typi cal solvents inclu ‘£ %Et are not limted to | ower alcohols such as
met hanol , Pregefisfompopadpf t5@HB Dand the 1ike. Typical bases include for
exanpl e, sodi um al koxi de, potassium carbonate, or an am ne base such as
triethylamne. In another 30 enbodi nment, the solvent is

N, N- dilvet Nwrefmeniﬁnéllvecorﬂpamdhgﬂﬁoﬂnp&!r(ﬂmhiecﬁimbisd\l ;i ds setdeéed frive thnd t he base

'S POt asS| U C ot OO B e BN BRI, A, oKLY, 2Bhee
~OR™Het, -S(0)R®, -S(0)Ay, -S(0)sNR’R?, -S(0)sHet, -NR’R®, -NHHet, -NHR™Ay,
-NHR™Het, -R"NR’R® and -R"®NR’Ay; R* is selected from the group consisting of H,
alkyl, alkenyl, cycloalkyl, Ay, Het, -C(O)R’, -CO2R’, -SO2NHR?, -NR’R® (where R” and R®
15  are not H), -R"0R’ and -R"NR’R®; and R* is H, may be prepared by reacting a

compound of formula (XI) with a compound of formula (VII).
N\ X (Rs)q
\1/\}(1?1)
N =~ p :
NH

R® Vil

20

wherein all variables are as defined above in connection with Scheme 2.

This method can be readily carried out by mixing a compound of formula (XI) with a
25  compound of formula (VII) in a suitable solvent, optionally in the presence of a base.
The reaction may be heated to 50-150°C or performed at ambient temperature.
Typical solvents include but are not limited to lower alcohols such as methanol,
ethanol, isopropanol and the like. Typical bases include for example, sodium alkoxide,
potassium carbonate, or an amine base such as triethylamine. In another
30 embodiment, the solvent is N,N-dimethylformamide, 1-methyl-2-pyrrolidinone and

the like and the base is potassium carbonate, or an amine base such as triethylamine.



WO 03/ 000689 PCT/ US02/ 18520 51 Conpounds of fornula (XI) may be
conveniently prepared by oxidation of a conpound of formula (X). (R5)4 N
(R5)a N NvO ogBogepe oxi dation ty \ / (Rl)p 5 HO X XI O R3 R8T/Ushzissem al |
vari abl es are as defined above in connection with Scheme 2. 10 Preferred
oxi di zing agents include but are not Iimted to, nmanganese dioxide, and the
like, in an inert solvent. Suitable in@lt solvents include but are not
limted to, dichloromethane, chloroform N, Ndinethylfornmam de, ether, and
the Iike. In another enbodinent conpound of fornula (X) is oxidized using
oxi dat i onComRbOEE ofEbImulX DPWAay e Edroedestki prepsted By bligatidiofef or gani ¢

chem stry such as Swern oxidation 15 (QOmra, K ; Swern, D. Tetrahedron,
1978, 34, campayndf foeswa8rti n peri odi nane oxidation (Dess, D. B.; Martin,
J. C J.Og.Chem, 1983, 48, 4155). Conpounds of formula (X) may be

conveni ently {®gpargd Bysreacting a conpound ofR) I ) 1\{\/ith a
conpound of for ﬁ)p 5_Mox(dRion N, (R) R X 4 N
deti ned above in
npounds of formula

(Rp 3 OHHO X "VIII wherein all variables are
connection with Schegs Preferred netals (M) iy the

hal i des,
® may be

(1X) include but are not\{imted to, [|ithium magnesiun
ceriunm(lll) halides, and the |ike. Conpounds of fornmula (I
pur chased from comercial sources or prepared by nethods 30 known to one
skilled in the art. 03/ 900689 PFT/ U%OZ/ 18520 . .

wherein all variables are as defined above in connection with Scheme 2.

10  Preferred oxidizing agents include but are not limited to, manganese dioxide, and the
like, in an inert solvent. Suitable inert solvents include but are not limited to,
dichloromethane, chloroform, N,N-dimethylformamide, ether, and the like. In another
embodiment compound of formuia (X) is oxidized using oxidation methods well
known to those skilled in the art of organic chemistry such as Swern oxidation

15  (Omura, K.; Swern, D. Tetrahedron, 1978, 34, 1651) or Dess Martin periodinane
oxidation (Dess, D. B.; Martin, J. C. J.Org.Chem., 1983,48,4155).

Compounds of formula (X) may be conveniently prepared by reacting a compound of

formula (VIll) with a compound of formula (IX).

20 _ M’ ]
(Rs)q N\ AN 1 R3/ (R )q N\ X (R1)
Q—‘}N _ (R), X N\_N. _~ b
—_—
HO X
0] H i\
vill R®
25 wherein all variables are as defined above in connection with Scl:neme 2.

Preferred metals (M') in the compounds of formula (IX) include but are not limited to,
lithium, magnesium(il) halides, cerium(lil) halides, and the like. Compounds of
formula (IX) may be purchased from commercial sources or prepared by methods

30 known to one skilled in the art.



52 Conpounds of the fornmula (VIII) may be conveniently prepared from
conpounds of the fornmula (1V) by a fornylation procedure. 5 (R5)g N (R )q
\\ --(~NwB3parssyl ation \ N/ (R)p Nv 51V OH VIII Pararser/mssa |

vari abl es are as defined above in connection with Scheme 2. 10 Typically
the fornylation is carried out via the_ Vil snei er-Haack reaction. The

Vi | snei er - Haack reagents can be purchaé%d fromcomercial sources or
prepared in situ. Preferable conditions include, but are not limted to
treating conpounds of fornula (1V) with a prem xed solution of phosphorous
oxychl or i Gempourids ¥ thdi fioerhbalal (Vid} maybel eorvphieoiiyapilepaned tfronheahpougds be reacti on
to 50-150C. 15 Th 0 unds of fornula (1V) are prepared according to the
process d&céf’ﬁ‘@ﬂ(ayﬁbyngg?{ﬁy LoB PrYGeEWeschene 1 above. In addition to the
foregoing process for preparing certain corrpoun@hf)q or l),, the
present i nvéhidgigmal SEPrd i(ggs Cefofndalionl Nt er nedi at oynds B, use in
the 20 preparatign & h ‘conpotrds—ef—Pernul a (1) accofdirfig to the
foregoi ng process. Such Internedi ates are described in ene 2 above.

Furt het, conpounds of Wormula (1) wherein Y is N and R2 i sHsel ected from
the group consisting of al kenyl, cycloal kyl, cycloal kenyj;, Ay, Het, -OR,
-QAy, -OHet, -OR1OHet, 25 -S(OnNnR9, -S(OnAy, -S(OnNNR7R8, -S(OnHet, -NR
7R8, -NHHet, -NHRLOAy, -NHR1OHet, -R1ONR7R8 and - RLONR Ay, may be

03/ 000680 peT) LPBr S PeSb AR bl el Refied’ Jho m s

VIII OHR1 XII

10  Typically the formylation is carried out via the Vilsmeier-Haack reaction. The
Vilsmeier-Haack reagents can be purchased from commercial sources or prepared in
situ. Preferable conditions include, but are not limited to treating compounds of
formula (IV) with a premixed solution of phosphorous oxychloride in N,N-
dimethylformamide optionally with heating the reaction to 50-150°C.

15  The compounds of formula (V) are prepared according to the process described in

connection with Scheme 1 above.

In addition to the foregoing process for preparing certain compounds of formula (1),
the present invention also provides certain intermediate compounds for use in the
20  preparation of such compounds of formula (l) according to the foregoing process.

Such intermediates are described in Scheme 2 above.

Further, compounds of formula (1) wherein Y is N and R? is selected from the group

consisting of alkenyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’, -OAy, -OHet, -OR"Het,
25 -S(0)R% -S(0)nAy, -S(0)aNR'R?, -S(0O)sHet, -NR’R?, -NHHet, -NHR™Ay, -NHR™Het,

-RNR’R® and -R'°NR’Ay, may be conveniently prepared by a process outlined in

Scheme 3 below.



XIl 3R 5 (RgN1 NHWVII (R5)qoxidize NT'~/ (R)PHNR N/ (R)P Ra

10 XIVORa 2) xidize R\ IY N~ RR2 wherein: pisO, 1,2, 30r4; each R

is the sawp oaomsd f erent and is i ndependently sel ected fr@cTtuse2/gseup 15

consi sting of halo, alkyl, alkenyl, alkynyl, cycloal kyl, cycloal kenyl, Ay,

Het, -OR, -QAy, -OR10Ay, -OHet, -OR70Het, -C(OR9, -C(OAy, -C(O Het,

-C02R9, -C(ONR7R8, -C(0)NR Ay, -C(0)NBR10Ay, -C(0)NHR1OHet, -C(S)NROR',

- C(NH) NR7R8, - C(NH) NR7Ay, -S(0)nR9, -S(OnAy, -S(0)nHet, -S(0)2NR7R8,

-S(0) 2NR7Ay, -NR7R8, -NR7Ay, -NHHet, -NHRL0Ay, -NHRLOHet, -R1Ocycl oal kyl,

20 -R10Ay, -Rl10Het, -R100-C(0)R9, -RRheRe@(0)Ay, -R100-C(0) Het,

-R100- S(0)nR9, -R100R9, -R10C(0)R9, -RIUCO2R9, -R OC(0) NROR',

- RLOC( 0) NR7Ay, (rey R1IOC( ONNHRLOHet , - RLOC( S) NRORIA)

_RL0SO2RO, - RLOSH a&;pmaowmm? § %%E%

- R ONHC( NH) NROR", Mie o and R&zi®b; or 25 tV\Wd adj 3 R groups
to which they|lare bonded fogp-2 46cycl oal kyl or

together with the ato
a 5 or_ 6-nenbered Weterod:iycllc ri ngreontaining 1 or 2 he eroatgms each R7
and R® are the same or different andxare independently séj gcted from the
group consisting of H alkyl, cycloal kyl, al kenyl, cycl oaIernyI 30 -OR9,
-C(OR9, -C02R9, -C(O)NROR', -C(S)NROR', -C(NH) NR9R -S02Rt O, - SO2NROR",
-R10cycl oal kyl, -RLOOR9, - R OC(0) R9, -R OC02R9, V\D 03/ 000689 PCT/ US02/ 18520

54 -R10C(O) NROR', R’ S) @g_ RlOC({)IH) %gw.., (RS
oxidize

_— e

2) Oxidize
10 XV

wherein:
pis0,1,23o0r4;
each R' is the same or different and is independently selected from the group

15 consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,
-0Ay, -OR™Ay, -OHet, -OR"Het, -C(O)R®, -C(0)Ay, -C(0)Het, -CO2R’,
-C(O)NRR®, ~C(O)NR’Ay, -C(O)NHR™Ay, -C(O)NHRHet, -C(S)NR*’B”,
-C(NH)NRR?, -C(NH)NR’Ay, -S(0)sR?, -S(0)nAy, -S(O)aHet, -S(0)2NR'R®,
-S(0):NR’Ay, -NR'R?, -NR’Ay, -NHHet, -NHR'°Ay, -NHRHet, -R'"cycloalkyl,

20 -R™Ay, -R"Het, -R"0-C(O)R?, -R'"°0-C(0)Ay, -R"0-C(0)Het, -R™0-S(0}R°,
-R'™OR?, -R™C(O)R®, -R™°CO:R®, -R™C(O)NR®R"", -R'°C(O}NR’Ay,
-R'C(O)NHR™Het, -R"°C(S)NR°R", -R"°C(NH)NR°R", -R'S0:R?, -R"*SO-NR°R",
-R'°SO.NHCOR?®, -R™NRR?, ~R"NR’Ay, -R"NHC(NH)NR®R", cyano, nitro and
azido; or

25 two adjacent R' groups together with the atoms to which they are bonded
form a Csscycloalkyl or a 5 or 6-membered heterocyclic ring containing 1 or 2
heteroatoms;
each R’ and R® are the same or different and are independently selected from

the group consisting of H, alkyl, cycloalkyl, alkenyl, cycloalkenyl,

30 -OR?, -C(O)R®, -CO2R®, -C(O)NR®R", -C(S)NR°R"", ~-C(NH)NR°R"", -SO2R",

-S0:NR°R™, -R"’cycloalkyl, -R™OR?, -R™C(O)R?, -R'°COzR’,



- Rt 0SO2NROR", - R10SO02NHCCOR9, - R10NR9R11, -R10ONHCOR9, - R1ONHSO02R9 and

-R ONHC(NH) NROR'; each R9 and Rl11 are the sane or different and are

i ndependewOlog/oemBected from 5 the group consisting of H, Palrkysh2/18520

cycl oal kyl, -RlOcycl oal kyl, -R100H, -R10(OR10)Wwhere wis 1-10, and

- RIONR OR10; each R10 is the sanme or different and is independently

sel ected fromthe group consisting of 24l kyl, alkenyl, al kynyl, cycl oal kyl
and cycl oal kenyl; Ay is aryl; 10 Het is a 5- or 6- member ed heterocyclic or
het eroaryl group; R2 is sel ect ed fromthe group consisting of al kenyl,

cycl oal kyl , cycl oal kEPG(O)NRER", -REC(S)NR°RR -R"CIMYINRIDHBRY’SO8R70Het , - S(0) nR9,
-S(0) nAy, -S(OnNR R8 NHHet NHR10Ay, - NHRt OHet
-R ONR7R8 and - R7ONFR 35502'“&3)3'_'%501'\”@'@0&9 Rwﬂﬁg S'IQ"ONF*@ %d R4 are the sane

or different and ar ngep 1ect ed fromthe group consisting
of H, halo, alkyl, eRken R %cﬁg[ﬁlﬁﬁ meﬁﬂi 'Het, -OR, -Qdy, -C(0)R7,

-C(0) Ay, - C02R#ach- mae\yz” aféiﬂ&NiaRQ or dl‘ﬂR’r’R& and NWMeperNhhﬁxl selectaHRID Het |

-R10cycl oal kyl , -R1O0OR 7, -R10QA R70NR7R8 d -Rl Yo gis 0, 1,
2, 3, % or 5 each ﬁ@greunﬁw%ﬂ%ow Vifcaé?'@ﬂ?ﬂ °§v 059/ ﬁ ently

sel ected fromthe ar 10 Q/ﬂﬂ?éﬂv' " ,{baIRmNRaiRktyl al kenyl , al kynyl
cycl oal kyl, cycl oal k‘g[:]mﬁ i T 1&\9 OHet, - OR10Ay, -OR10Het,

-C( O Ro, C( 0) #ach R'T6 (ﬂ)d-mme or@mﬁfﬂ@nt anddx Obddﬁiﬁl&ntly@@le))mﬁzfroniythe group

0) NHR70Het , -C(S NR7R8, 2 NR, A
. §§ og 2NR7RS, - S(0) 2@3&?5”9 ﬂﬁg@@'k%ﬁ a'k\\}”y? CMS@F?" and ﬁ%ﬁﬁ%fj NHR OHet ,

- R10cycl oal kyl Ay 1 Het, -R100R9, -RI0OC(OR9, -R10C02R9,
- R70C( O) NROR", Elo O NR7Ay, - RLOC( O NHRLOHet, -R 0C(S)NROR',
- RLOCINH) NROR" Het iRa GS@2 RomemRresheRRIRITE, or hRtDSUPINMOORY, - R ONR7R8, - RLONR

IR 1 T e e R
aryl; and WO 033@0Qs30-6idel! LH0HeL 8S@NNR®, -S(0)-Ay, -S(0)-NR'R®, -S(0)-Het,
-NRR?, -NHHet, -NHR'Ay, -NHR™Het, -R"NR’R® and -R"°NR’Ay;
nis0, 1 or2;

15 YisN;

R3 and R* are the same or different and are each independently selected from the
group consisting of H, halo, alkyl, alkenyl, cycloalkyl, Ay, Het, -OR’, -OAy,
-C(O)R’, -C(O)Ay, -CO2R’, -CO:Ay, -SO2NHR?, -NR’R?, -NR’Ay, -NHHet,
-NHR™Het, -R"%ycloalkyl, -R"OR’, -R"0Ay, -R'°NR’R® and -R"*NR’Ay;

20 qis0,1,2,3,40rb5;

each R® is the same or different and is independently selected from the group
consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,
-0Ay, -OHet, -OR™Ay, -OR'Het, -C(O)R®, -C(0)Ay, -C(0)Het, -CO2R®,
~C(O)NR’R®, -C(O)NR’Ay, -C(O)NHR™Het, -C(S)NR°R™", -C(NH)NR'R?,

25 ~-C(NH)NR’Ay, -S(0)nR?, -S(0)2NRR?, -S(0)2NR’Ay, -NR’R®, -NR’Ay, -NHHet,
-NHR™Ay, -NHR™Het, -R"cycloalkyl, -R"Het, -R"°OR®, -R'°C(0)R®, -R"°CO2R’,
-R™C(O)NR®R",-R"°C(O)NR’Ay, -R'°C(0)NHR"Het, -R"C(S)NR°R",
-R™C(NH)NR®R™, -R™°S0:R?, -R"°S02NR°R"", -R"*S02NHCOR’®, -R"NR'R’,
-R™NR’Ay, -R™®NHC(NH)NR®R"", cyano, nitro and azido; or

30 two adjacent R® groups together with the atoms to which they are bonded

form a Cs-s cycloalkyl or aryl; and



55 M is Li, My-halide or ceriumhalide, wherein halide is halo. Generally,
the process for preparing conpounds of formula (1) wherein Yis Nand R2 is
sel ect ed Wp®ri00ds89 gr oup consi sti ng of al kenyl, cycl oal kyl pCceyushosdskenyl ,

Ay, Het, -OR, 5 -OQAy, -OHet, -OR10Het, -S(O,,R9, -S(OAy, -S(OnNR RS,
-S(O nHet, -NR R8, -NHHet, -NHRLO0Ay, -NHR1OHet, -RIONR R8 and - RLONR Ay,
(all formulas and all other variables %aving been defined above in
connection with Schenme 3), conprises the following steps: (a) reacting an
am nopyridine of formula (I111) with a 2-bronoacet ophenone of 10 formula

(1) to pngpaLeNg- kMNP ek Bdiudd-hbRddTWhareld h@nde(éq%alé ornylating the conpound of
formula (1V) to prepare a compound of formula (VII1); (c) reacting the

conmpound of forrmula (VIIl1) with a conpound of fornmula (XIl) to prepare a

d f : d di zi h f. f |
o apar Seg- B HhERR e b sofoh ol FEARRARLY Budmbha S
formla (Xk¥tedifio ﬂue@%mp@mﬂsm Bpslmﬁyac&c\ﬂalnayl c?@bdlmﬁﬂAWH&XlORitl on to

prepare a conpound o nmul a ecitical ekih corrpoun s of

formul & (I PAWTQIL@t.n031°H§t bl Qhﬁg( Oi)néysél@d‘{Pe  FS(@hHeteNR'G .o HebNsi sti ng of

al kenyl , ¢ Ky i1 ~OR10Het ,
-S(0) %R9 K@Fg?k'A@QHR %%%\@Ré’l‘d 3% Eﬁﬂ%‘! for ﬁgw'hﬁ—'fg%”aﬁ IR10Ay,
- NHR10Het ,having G Refinrb dbole iaNBAAsCtion anthlxhpme R icemphises tkafdliowinga conpound

of formula (XIV) with a conpound of forrmula (VII) followed by oxidative
aromati zatSf#%: 25 NH VIT s (R5a NH2NRz (R)gq N, (R 3,, (R)PFR NP

N.2) Qi dige a achy alamifbdifie I reimthelih'wiupa b-ofBihbaRtGheRbfe g det i ned

above in connection”wt
10  formula (II) to prepare a compound of formula (IV);

(b) formylating the compound of formula (IV) to prepare a compound of formula
(vi);
() reacting the compound of formula (VIil) with a compound of formula (Xli) to
prepare a compound of formula (XIIl);

15  (d) oxidizing the compound of formula (XIII) to prepare a compound of formula
(XIV); and
(e) reacting a compound of formula (XIV) with a compound of formula (VI)

followed by oxidation to prepare a compound of formula ().

20  More specifically, compounds of formula (I) wherein Y is N and R? is selected from the
group consisting of alkenyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’, -OAy, -OHet,
-OR™Het, -S(0):R®, -S(0)sAy, -S(0)«NR’R®, -S(0):Het, -NR’R®, -NHHet, -NHR"Ay,
-NHR™Het, -R"NR’R® and -R'°NR’Ay, can be prepared by reacting a compound of

formula (XIV) with a compound of formula (VIi) followed by oxidative aromatization.

% . 1) /[']T i
(R, N ™ . HN" "R"
\@(R Jo B
s 2) Oxidize
o R
Xv /
30 R

wherein all variables are as defined above in connection with Scheme 3.



WO 03/ 000689 PCT/ US02/ 18520 56 The condensation is conveniently carried
out by treating the conpound of formula (XIV) with a conpound of formula
(VIT) inapo3oerss sol vent, optionally in the presence of paTh®sr185The
reaction nay be heated to 50-150C or perfornmed at anbient tenperature.

Sui tabl e inert solvents include | ower aI cohol s such as, for exanple, 5

nmet hanol , et hanol, isopropanol and the %Bi ke. The base is typically sodium
al koxi de, pot assi um car bonat e, or an am ne base such as triethylamne. In
anot her enbodi nent, the solvent is N, Ndinethylformam de and the base is
pot assi uniTheesndensation |§3¢onafmamyrbarrltﬂmt by tiratissg thei cah’rppuedrbﬁ’é)rmmae reaction

pr oduces di h dropyr| m n medi at 0 Prefer I n the sane
reaction 3@@3‘@!" aCARPAYY, H’Jrfg '?k’?‘ iihan i'r}ﬁr%?o}]‘@ﬂt QPHO Ehe R%ifZed to a
compound gf, B h@re(agilorp%ggﬁﬁgg%gd td 561 6°Cad?éﬁ?"fbﬂh@d éﬂ%nﬁi}@rﬂt . The

reaction may heat e or per orrre at anbi ent tenperature.
Pr ef er abl yempdmucmlSijlmbhgnﬁgmwentssndnvgbwe( Gmyholpmchadifummmptbar bon,

2, 3-di h| d d f
forml 5 ( Reiorehs iRk isberttang M an! hbss s aPaald S etiounds of
forml a ( Ehﬂa%ﬁum %a%@nﬁt‘@ &*‘an anﬁﬁe Bg’se\suEﬁ éﬁrk&yﬂ%ﬂlﬁé ZQ dnodier N (R-)p 121 \\ N

Xl wherein all 'variables are as defi ned above
in connectmbndlmetlh tSt:M‘fmtB NNzBmﬁh@ffemaémdoawﬂtmmge agrotessiunbr t he

ot dat | o0 AR S B e B g e 0
dihydropyrimidine intermediate.
10
Preferably in the same reaction vessel, the dihydropyrimidine intermediate may be
oxidized to a compound of formula (1) by the addition of an oxidizing agent. The
reaction may be heated to 50-150°C or performed at ambient temperature.
Preferably, the oxidizing agent is oxygen (0O2), palladium on carbon, 2,3-dichloro-5,6-

15 dicyano-1,4-benzoquinone, and the like.

Compounds of formula (XIV) may be conveniently prepared by oxidation of

compounds of formula (XII}).

(R5)q N\ X 1 5.
20 N\N._~ R oxidize ; R N ™ R
Xl N N ( )p
HO rR* o ”
/ XIV
8 /
R R

wherein all variables are as defined above in connection with Scheme 3.
25
Preferred oxidizing agents for the oxidation of compounds of formula (XIll) include
but are not limited to manganese dioxide, and the like. The oxidation is typically
carried out in an inert solvent such as for example, dichloromethane, chloroform, N,N-
dimethylformamide, ether, and the like. In another embodiment the compound of
30  formula (X111} is oxidized using oxidation methods well known to those skilled in the

art of organic chemistry such as Swern oxidation (Omura, K.; Swern, D. Tetrahedron,



carried out in an inert solvent such as for exanple, dichloronethane,
chloroform N, N dinethyl formam de, ether, and the like. In another
enbodi mrerwotobeowssnpound of 30 formula (XI11) is oxidized eeirngovxdsaat i on
met hods well known to those skilled in the art of organic chem stry such
as Swern oxidation (Owra, K ; Swern, D. Tetrahedron, W 03/000689
PCT/ US02/ 18520 57 1978, 34, 1651) or Béss Martin periodi nane oxi dation
(Dens, D. B.; Martin, J. C J.Og.Chem, 1983, 48,4155). Conpounds of the
formula (XI11) may be conveniently prepared by reacting a 5 conpound of
E%;ﬂﬂ aR( Yo74 )34W|6§1) 8r EQBWHQBQWOJWJn%k@a{@ﬂ (Dess @ BRMaQnNJ/C(Rl) P (R5) 4 N
a, rr~
wher ei n l\/ll,OrgsClzrnnﬂtQ@B 4843B5Rs for exanple, lithi um rragne5| ur‘r(l I ) haI i des,
Cerium(111) halides, and the like and all other variables are as defined
above in connection with Schenme 3. 15 Conpounds of formula (X I) may be
IOUfChasedCB%EG&M@W@ﬂo%u@QMI’II?%y%E c&mp@hw rePyreH&ﬁyh@mmbraom to one
skilled in the art he conpounds of formula ? may be  prepared using
t he nef hodempamdraf fernun 04 with e@nme@undmffmmuiaeﬂﬂerre 2 above. |n addition
to the foregmsng process for preparing certain conpounds of formula (1),
20 the presef®) nt F?r ovides certain (& ernedi al.eeqnpounds for
use in the prep [ f/ uch® conpounds—af formi G (Rﬁ)gtothe

foregoi ng process. Such internedi a ar'e describe bo Schene 3.
Conpounds of formul aotTy, may al so be jconveniently p ﬁ@
@30 85

ed hy Xllprocess
outlined in 25 Schene 4 bel ow. WO 00689 PCT/ US02/ R
Vil
10 Xl R
wherein M' is a metal such as for example, lithium, magnesium(ll) halides,
Cerium(l) halides, and the like and all other variables are as defined above in

connection with Scheme 3.

15  Compounds of formula (XI} may be purchased from commercial sources or prepared
by methods known to one skilled in the art. The compounds of formula (VIil) may be

prepared using the methods described above in connection with Scheme 2 above.

In addition to the foregoing process for preparing certain compounds of formula (1),
20  the present invention also provides certain intermediate compounds for use in the
preparation of such compounds of formula (I) according to the foregoing process.

Such intermediates are described above in Scheme 3.

Compounds of formula (I), may also be conveniently prepared by a process outlined in

25  Scheme 4 below.



58 Scheme 4 5 (R)a \ N (R )p Halogenation (R5)4 N (R5)P IV xi XV 5R3
R4 M Rsa N~ s + Pd(0) or NN(0) N(R)P NYYR4RXVI RB" /Y]l NR2 10
wher ei n: WOoi03/068L, 2, 3 or 4; each RL is the sane or difPemarsp2/sssed i s

i ndependently selected fromthe group consisting of halo, alkyl, alkenyl,
al kynyl, cycl oal kyl, cycloal kenyl, Ay, Het, -OR, -QAy, -ORL0Ay; -OHet,
-ORi OHet, -C(0)R9, -C(OAy, -C(OHet, H802R9, 15 -C(O NR7R8, -C(0)NR7Ay,

- C( O NHR10Ay, -C(0)NHRLOHet, -C(S)NROR', - C(NH)NR7R8, - C( NH) NR7Ay,
-S(ONR9, -S(OnAy, -S(0)nHet, -S(O 2NR7R8, -S(0)2NR Ay, -NR R8, -NR Ay,
-NHHet, - NHRLOAy, -NHR70Het, - R70cysdhemklay!, - RLO0Ay, - RLlOHet,

-R100- C(0) R9, -R100-C(0)Ay, -R100-C(OrHetr, -R100-S(OnR9, -R100R9,

“RIOC(0)R9, - [RYy : 0) N -R 0_+R10C( O) NHRLOHet ,
‘R oc:(sgNR9Rt€i M ﬁ@%@ﬁﬁ&mﬁ e

%) SO 2 NHCOR9,
-R ONR7R8, -R ON IC( NH) NROR', cyano,

= /azm'fo or two

adj acent R groups twgether with the atom; to which xhey_are bonded forma
C5-6cycl oal kyl or a 5 or 6-nenbered heterocyclic ring co)ﬁ\?al ning 1 or 2 25
het er oat ons; each R7 arpg R8 are the sanme or djfferent and are independently

sel ected from the Gensi sting of H alRy cl al kenyl
cycl oal kenyl, *+OR9, R9, - COR&S).or Nig) O) NROR' (R NH) NROR
-S02R10, - SO02NROR', NJ%’HDcyCI oatkyt—R68R9, - RLOCO2R9,

XV R? |

10 wherein:
pis0,1,2,3o0r4,
each R' is the same or different and is independently selected from the group
consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,
-0Ay, -OR™Ay; -OHet, -OR"Het, -C(0)R?, -C(0)Ay, -C(O)Het, -CO2R’,

15 -C(O)NR'R®, -C(O)NR’Ay, -C(O)NHR"Ay, -C(O)NHRHet, -C(S)NR°R™",
-C(NH)NR'R?,-C(NH)NR’Ay, -S(0):R®, -S(0)sAy, -S(O)sHet, -S(0)2NR'R?,
-S(0)2NR’Ay, -NR'R?, -NR’Ay, -NHHet, -NHR™Ay, -NHRHet, -R"cycloalkyl,
-R"Ay, -R'°Het, -R™0-C(0)R?, -R'"°0-C(0)Ay, -R™°0-C(0)Het, -R"0-S(0)R°,
-R™OR?, -R'C(0)R?, -R™°CO:R®, -R"C(O)NR°R™", -R™C(0)NR’Ay,

20 -R™C(0)NHR™Het, -R™C(S)NR°R™", -R"C(NH)NR°R", -R"°S02R?, -R"*SO:NR°R"",
-R™°S0.NHCOR®, -R™NR’R?, -R'NR’Ay, -R"NHC(NH)NR®R"", cyano, nitro and
azido; or
two adjacent R' groups together with the atoms to which they are bonded
form a Csscycloalkyl or a 5 or 6-membered heterocyclic ring containing 1 or 2

25 heteroatoms;
each R” and R® are the same or different and are independently selected from

the group consisting of H, alkyl, cycloalkyi, alkenyl, cycloalkenyl,
-OR?’, -C(O)R?, -CO2R®, -C{O)NR°R", -C(S)NR°R"", -C(NH)NR°R"", -SO2R"°,
-S02NR°R", -R™cycloalkyl, -R™OR?, -R™°C(O)R?, -R"CO:R’,

30 -R™C(O)NR°R", -R™C(S)NR®R", -R"*C(NH)NR°R"", -R'°SO:R"™,
-R™S0:NR°R"", -R"S0:NHCOR?, -R"NR°R"", -R"°NHCOR’,



30 -R10C(0) NROR', -R70C(S)NROR', -RLOC(NH) NROR', -R10S02R10, -R10S02NROR',
- RLOSO2NHCOR9, - R1IONR9R11, - R ONHCOR9, WO 03/000689 PCT/ US02/ 18520 59

- RLONHSO2R0 0at0eh68R1LONHC( NH) NROR"; each R9 and Rl11 are thePsamsopissed f f er ent
and are independently selected from the group consisting of H alkyl,

cycl oal kyl, -RlOcycl oal kyl, -R100H, -Rl10(OR10)Wwhere wis 1-10, and

-R ONR1ORt0; 5 each R10 is the sane orYdifferent and is independently

sel ected fromthe group consisting of alkyl, alkenyl, alkynyl, cycloalkyl
and cycl oal kenyl; Ay is aryl; Het is a 5- or 6- rrerrbered het erocycllc or

het eroaryl group; RR'TNHSeREmde® "NHEONH)NB’RY; oup consi sting of hal o,

al kenyl, cycl oal kyl,, ¢l oal ken A

_OR10Het, - S( cﬁ%ﬁé‘ an %‘c»aﬁ%he Saéffefﬂklﬁﬂfé "dg(@ﬁﬂwde"t%%%mmt

- NHR7OAy, - NHR10Het 4y, ngtlﬁgpng RIKNRYAYa ky, JRg’cﬁol I_RBQH, Y is N or

CH R3 and R4 are the sarre or ditferent and are eac pendently sel ected
fromthe 15 group SOHORSiwhgrow it -10zdne, -RANRYR®; al kenyl cycl oal kyl , Ay,

!ﬁ?m- i\lHHeté/‘?"Ch 'ﬁ\ﬂ&%ﬁw@ﬁ“e 5&%%%%3&30 ?q}"d"-pe‘%%@ﬁe'“ %gﬂ&/fhe gwﬂﬁéﬁg?% and

-R ONR Ay; gis0, 1, &ondisfRg of alR@Cdlkenfl, alﬁyﬁylneéyaaaﬁyltahd@¥éléaemvlt and is
i ndependent |y sel ect ed fromthe group 20 consisting of halo, alkyl,

al kenyl , al kyndYisagylcl oal kyl, cycloal kenyl, Ay, Het, -OR, -Qhy, -OHet,

i ?cl')? @%A;/, ?ﬁ%‘ym%%g "‘em% % @)&SEC%Q&H‘@EB W“p'q cN:(I-i)O)NgRZ\;l?? S( O nRo,
- S( 0) 2NR7RS;s sﬁc@&hﬂ%%e gfd\lﬁWdBﬁSlsttﬂ‘dWMIo al’katcycloﬁlklﬂl@A}palkeNHmﬁ Het ,
-R cloal kyl, -R OHe - RI0OOR9
Rt oc{ ©) NROR', Het, 68 O)thriAQHet- f&'bd:tff@) &ﬁ%f%ﬁHé O)nA\mfggi%i}*’ RoRO)aHet,
SN B OSHEE arAHIRAR  EER: 0NT

nis0, 1 or2;
Yis N or CH;
R® and R* are the same or different and are each independently selected from the
15 group consisting of H, halo, alkyl, alkenyl, cycloalkyl, Ay, Het, -OR’, -OAy,
-C(O)R’, -C(O)Ay, -CO:R’, -CO:Ay, -SO2NHR?, -NR’R?, -NR’Ay, -NHHet,
-NHR™Het, -R"cycloalkyl, -R™OR’, -R'°0Ay, -R"°NR’R® and -R'°NR’Ay;
qis0,1,2,3,40r5;
each R® is the same or different and is independently selected from the group
20 consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,
-OAy, -OHet, -OR'"Ay, -OR"Het, -C(O)R®, -C(0)Ay, -C(0)Het, -CO2R’,
-C(O)NR'R®, -C(O)NR’Ay, -C(O)NHR™Het, -C(S)NR®R™", -C(NH)NR'R?,
-C(NH)NR’Ay, -S(0)R®, -S(0)2NR"R?, -S(0)2NR’Ay, -NR'R?, -NR’Ay, -NHHet,
-NHR™Ay, -NHR'Het, -R"cycloalkyl, -R"Het, -R'°OR®, -R"°C(0)R?, -R"°CO2R’,
25 -R™C(O)NR®R",-R'"C(0)NR’Ay, -R"C(0)NHR"Het, -R'°C(S)NR°R",
-RC(NH)NR®R"", -R"°S0:R’, -R'°S0:NR°R™", -R"*SO2NHCOR?, -R"°NR’R’,
-R'NR’Ay, -R"NHC(NH)NR®R", cyano, nitro and azido; or
two adjacent R® groups together with the atoms to which they are bonded
form a Cs-s cycloalkyl or aryl;

30 X'is halo, preferably bromo or iodo; and



two adj acent R5 groups together with the atons to which they are bonded
forma C5-6 cycloal kyl or aryl; 30 X1 is halo, preferably brono or iodo;
and WO 03wO0®3688s8PCT/ US02/ 18520 60 M2 is -B(OH)2, -B(ORapeI/USBt/Rs)®,
-Sn(Ra) 3, Zn-halide, ZnRa, My-halide where Ra is alkyl or cycloal kyl and
halide is halo. Generally, the process for preparing conpounds of formula
(1) (all fornmulas and 5 variabl es havi 8 been defi ned above in connection
with Schenme 4), conprises the follow ng steps: (a) reacting an
am nopyridine of formula (I11) with a 2-bronoacet ophenone of fornula (11)
t o prepar B & BIORRWBIORY).,, LBRA) Sn(Ra)) Zn-hbl)dehai%gmahélide vititee RORRAYNd of
formula (1V) to prepare a conpound of fornmula 10 (XV); and (c) reacting a
conpound of f oPigycalkyhandpalige i hebrpound of fornula (XV1) to prepare a
conpound of forrmula (I). Mre specifically, conpounds of formula (1) can be
prepared by by reacting a 15 conpound of forrmula (XV) with a conpound of
formul a (Gbﬂe}allwtkﬁdﬂ)d‘é& foRpjepating horﬁﬁour(dRofﬁ)rMNaMH (éll?ﬂo)rmuhslamﬂ’d(O) or
Ni (0) Y4 R] X1 XV R é" 20 wherein all
vari abi esV"Hla@'eé§a‘d@9 berairedingd abovs 'ESHWEGP%W'%SF %ﬁkﬁ%marwr#@ reaction
may be cafy B%r?%'é sin an inert solvent, in the presence of a palladium (0)
ni ckel J atdlyst. The reaction nay optionally be heated to about
50 150C. (alPr ef eactigyart dreinopyidinoof fosmple(lbwitbd Lyranemcetiopgeranaiofiol ar

amounts of a cofpound of 25 for myl ith a Het-netal conpound of
forml a (%@\W‘)’fa( o Wﬁ%ar?é%f"i"%%@m&r% (Mje perforned in the presence of
an excess(yhf t RQosHIRRY Bk QmpdRinddF forkriM (V) td BRepare a compound of formula
10 (XV); and
(c) reacting a compound of formula (XV) with a compound of formula (XVI) to

prepare a compound of formula ().

More specifically, compounds of formula (I) can be prepared by by reacting a

15 compound of formula (XV) with a compound of formula (XVI).
4

3 2

N Pd(0) or Ni(0)
R!
W< Y e
R xvi
20 wherein all variables are as defined above in connection with Scheme 4.

The reaction may be carried out in an inert solvent, in the presence of a palladium (0)
or nickel (0) catalyst. The reaction may optionally be heated to about 50-150°C.
Preferably the reaction is performed by reacting equimolar amounts of a compound of

25  formula (XV) with a Het-metal compound of formula (XVI), but the reaction may also
be performed in the presence of an excess of the compound of formula (XVi). The
palladium or nickel catalyst is preferably present in 1-10 mol% compared to the
compound of formula (XV). Examples of suitable palladium catalysts include but are
not limited to, tetrakis(triphenylphosphine)palladium (0), dichlorobis(triphenyi-

30 phosphine)palladium(il), tris(dibenzylideneacetone)dipalladium (0), and

bis(diphenylphosphinoferrocene)palladium (I1) dichloride. Suitable solvents include



pal | adi um or nickel catalyst is preferably present in 1-10 nol % conpared to
the conmpound of fornula (XV). Exanples of suitable palladiumcatal ysts

i ncl ude bwD oaweresnot limted to, tetra kis(triphenyl phosphaTiuse)/pws2d | adiu
m (0), dichlorobis(triphenyl 30 phosphine)palladiun(ll),

tris(di benzylideneacetone)di pal | adi um %&) and

bi s(di phenyl phosphi nof err ocene) pal | adi (I'l) dichloride. Suitable solvents
i ncl ude WO 03/ 000689 PCT/US02/ 18520 61 but are not limted to,

N, N- di et hyl f or mam de, tol uene, tetrahydrofuran, dioxane, and

1- et hyl - Bupyre mok lichited e . N, Wikime thiléorhiamide ttalliercp igiabpdiotifrard, alioxaha (XVI) is

| b t b te th t L
conven: enthg Teks Fierovaiges dindig e Hoter o oipgapet FGHaRM Bafent to,
or great eqnifbhic taEﬁétor @§tert(B]Ban%rﬁQ(S%@@ﬂleq’EaéthWh%re(Mbémerﬂﬁ}caﬁ‘?é@'

conpounds of fornula e obtained from comrercial sources or
prepared eut byeaddisg dbmr:eetpmmdimt@wl\(almpwmdsrﬁater themehaitofdhd n situ usi ng

Tooo. 576 conhongt s il B ohetel Seoph Biffmun grvh mafheB8eN 7o
Sni eckus, f¥m ebmrkEi@ial $810E8s ol?&?are@‘élthé’r%)dlscﬂe@t (CoRRAURHHoahdS ¢ mul a (XV) can

be prepared from conpounds o ormula (IV) by a hal osqenatl on procedure. 5

(R)q a,, geneyptedidn @I@ehwg mﬁtf(opksmpwtqm)sklll@d 1r5the\artx( URNK, Ser ei n al |

bl fi i1y, th
hal ogena: PR TsiT TR 37644 S B B T Bl dgeacs 20 0 1T

formul a (B@leméchug?.vhﬁm?@h@ﬁq.l TaD528e/M92).n a suitable solvent. Suitable
hal ogenating agents include but are not limted to, iodine,

N- br obbsucci ni m de, trial kyl ammoni um tribrom des; brom ne,

Sui tabl o SHUAHI S emR BTt &%{%ﬁﬂ%ﬁ g eRRA Fehufyporac the Trke

t et r ahydr aalegéintiodippsc@dare. 1- met hyl - 2- pyrrol i di none, carbon tetrachloride,

t ol uene,
R), Nt Sy .
®—§\/N 2 (R), Halogenation (R N R
N\_N__~ P
1
v X XV

15
wherein all variables are as defined above in connection with Scheme 4.

Typically, the halogenation reaction is carried out by treating the compounds of

20 formula (IV) with a halogenating agent in a suitable solvent. Suitable halogenating
agents include but are not limited to, iodine, N-bromosuccinimide, trialkylammonium
tribromides, bromine, N-chlorosuccinimide, N-iodosuccinimide, iodine monochloride,
and the like. Suitable solvents include, for example, N,N-dimethylformamide,
tetrahydrofuran, dioxane, 1-methyl-2-pyrrolidinone, carbon tetrachloride, toluene,

25 dichloromethane, diethyl ether, and the like.

The compounds of formula (IV) can be prepared according to the methods described

above in connection with Scheme 1,

30 In addition to the foregoing process for preparing compounds of formula (1), the

present invention also provides certain intermediate compounds for use in the



25 di chl oronet hane, diethyl ether, and the |ike. The conpounds of fornmula
(I'V) can be prepared according to the nethods described above in
connect i owowswmeSchenme 1. 30 In addition to the foregoi ngPprasSeyssstor
prepari ng conpounds of formula (1), the present invention also provides
certain internediate conpounds for use in the WO 03/000689 PCT/ US02/ 18520
62 preparation of such conpounds of fof4ula (1) according to the foregoing
process. Such internedi ates are described in connection with Schene 4
above. Each of the foregoing processes may further conprise the step of

converti n@rebm@tuorﬁofsﬂﬁm%mgsums of 6ridlaA(1)(dctortim fgatof’cﬁé fore@cﬂhg?:ﬁlto@ess or
physi ol ogically functional derivative thereo usi ng techni ques well known

to those Suchiinfgamediatenareslescribag impannegionapipadeheme abdyese skilled in the
art, a compound of formula (I) may be converted to another conmpound of
forml a (1) using techniques well known in the art. 10 For exanple, one

met hod of ExeprV e fom;omgcmmmdn@ffufmérmh@néé ihets@e;amdneertmgmound of
formula (1) conprises al) oxi di zing a conp (- % to prepare

a conp‘i)un@pmﬁou\nésf%ﬂoaﬂea(@)to aset. tsaléﬁemr pdsm'ﬁﬂeenlaqlllwfwnefmaﬂ Ha'va i rpound of
f | d f h
consi st wiieRbEUsing EbrXOR ShoBMPhoBRBRI MRS Pt O DO MO\ R

-NHHet, - NHR OAy and 15 NHRlOHet to produce a conpound of fornula (1)

wher ei n selected fromt oup. consi st f t..bonded t hrough N,
SR, - SW%' daaPParepRiuioEe Skﬁ%ﬁb%@ . ﬂﬂP@PP“ﬂfﬂﬁh‘%mkﬁa(Hd“ay R1OHet. (R5)a
(R5) a 20 et‘teooff)' a?%}l‘#é?'&?r&éy@?d &BroMhuN(INusihy te¥hRiqhkd welbkrofunlinRe 22. 0 1-A

SR (RP SO,,,
10 For example one method of converting a compound of formula (I) to another

compound of formula (I) comprises a) oxidizing a compound of formula (I-A) to
prepare a compound of formula (I-B) and then b) optionally reacting a compound of
formula (I-B) with an oxygen or amine nucleophile selected from the group consisting
of Het bonded through N, -OR’, -OAy, -OHet, -OR"Het, -NR’R®, -NHHet, -NHR'Ay and

15  -NHR™Het to produce a compound of formula (I) wherein R? is selected from the
group consisting of Het bonded through N, -OR’, -OAy, -OHet, -ORHet, -NR'R®,
-NHHet, -NHR™Ay and -NHR"Het.

R,
20 R idati
Y ) k:i?
N .-2Y y\
I-A \T/ 8\f N\
SR® R"), 3(0) R° )
R°)
25
4
R Y, N
addition-elimination R | N |
N_.2Y K
7
R,

30  wherein R?is selected from the group consisting of Het bonded through N, -OR’,



25 Ra N addition-elimnation s R\ 11 N N/Y @6 77 7 R2 (Rl)p 30
wherein R2 is selected fromthe group consisting of Het bonded through N,
-OR , WO WB/600889 PCT/ US02/ 18520 63 -QAy, -COHet, - ORt OHeCT/USHRIERY)
-NHHet, - NHRLOAy and -NHR70Het and n' is 1 or 2; and all other variables
are as defined in connection with any of the processes described above. 5
More specifically, a conmpound of fornmubd (1) can be prepared by reacti ng a
conmpound of formula (1-B) (i.e., a conpound of formula (1) wherein R2 is
-S(On, RO where n" is 1 or 2) with an oxygen or am ne nucl eophile sel ected

fromthe mﬂumﬁanmm‘tHelﬂgNﬂfRBH@JHH&OJMWAW&@UIHRW&@Bn is Thy2; anfHet
- OR10Het , Het, -NHRLOAy and -NHR1OHet. The reacti on may be

carried oalt othenvarigbles arezas dafinetbingosatafionwitivanyad gheprogesseredsseribedlo 50- 150C.
Typically hg solvent is a | ower al cohol such as nethanol, ethanol,
isopropan nd the like or solvent such as N, N-di net hyl f or mani de or
tetrahydrofuran, and the like. Optionally a base may be used to facilitate

the reaction. Typically the base can be potassium carbonate, or an am ne
base suchMgse snerideailyl apgmiroun @cﬁﬁwmgl)@mher%eﬁ%‘?m reagting cmgo%@

corven ST BISIPSFY: b HERTINE i DO SO RA BT B o @

conmpound of I's - ) Wt an
oxi di zi ng2Jagieintin brygan or arire raelevplnie, sen:pted(frtmh khe aroup b@‘lS[Stlﬁg ehtlet of a base.

or tho 1] kendeghiagof Bndy Qi 1M AT 6t NS Sebr b AY BBikat 6. Car of Ul
Subst r at 6 u ek 1 *ﬂi’teg‘?“o”&h“@%%%é’aﬁﬁ R B At B S P ™ and
sul f ole (ime=2gd tooSO&éS@f’ﬁn'ﬂ'ymﬂallyedhe slhientilsladower alcohol such as methanol,

ethanol, isopropanol and the like or solvent such as N,N-dimethylformamide or

tetrahydrofuran, and the like. Optionally a base may be used to facilitate the reaction.

Typically the base can be potassium carbonate, or an amine base such as triethylamine.

Compounds of the formula (I-B) may be conveniently prepared by reacting a

15  compound of formula (i-A) (i.e., a compound of formula (1) wherein R* is -S(0).R®
where n is 0) with an oxidizing agent in an inert solvent, optionally in the presence of

a base.

Typically the oxidizing agent is a peracid such as m-chloroperbenzoic acid or the like
20 optionally with a base such as sodium bicarbonate. Careful monitoring of the
stoichiometry between the oxidizing agent and the substrate allows the product
distribution between sulfoxide (n=1), and sulfone (n=2) to be controlled. Suitable

solvents include but are not limited to, dichloromethane, chloroform and the like.

25  Compounds of the formula (I-A) are prepared by methods describéd above wherein R?
is -SR® from the reaction of a compound selected from the group consisting of a
compound of formula (VI), a compound of formula (XI) and a compound of formula
(XIV) with a compound of formula (VII-A) (i.e., a compound of formula (VII) wherein R?
is -SR?). The requisite compound of formula (VII-A) can be obtained from commercial

30 sources or prepared by methods known to one skilled in the art.



solvents include but are not limted to, dichloromethane, chloroform and
the like. 25 Conpounds of the formula (I-A) are prepared by nethods

descri bedwalwomwersstherein R2 is -SRO fromthe reacti on of &CTArspw/ILIC0
selected fromthe group consisting of a conpound of formula (VI), a
conpound of formula (XI) and a corrpound of formula (XIV) with a conpound
of formula (MI-A) (i.e., a conpound oP4f or mul a (VI'1) wherein R2 is -SR9).
The requi site compound of forrmula (VII-A) can be obtained from commerci al
30 sources or prepared by nethods known to one skilled in the art. WO

03/ 000689Aﬁtﬁﬁéruﬁﬁﬂélﬂﬁ‘5,2@seﬁﬁ4neﬁmiﬂmenomrtirigwtc&nﬂ;qund&éffoﬂmu@tl}md for

converting a conpound, o to agnother co of f la (I
conpri sesarrcga%rtqowoan%ehf%mﬁ ﬁomaww%acpng @)co[pognd o &”BB'ﬁﬂ'ogmu :
formula (4 fal &t fRmilg (I lNH?Fth)RZV?é FI%et Pwﬁ:ﬁ‘aﬂ%nﬂh’@h &J@hll@ .(dlﬁtﬁh%d' ng

substltute nes, heterocycles and eroaryls, parti arly those |inked
t hr ough I\Bubsﬁtumutlarmpts bardoyclheatd hﬁj;erbawlsnpartlculerl\t tho&ﬂhrﬂkﬁdcthmogleépar e a

d of, f d of f | wh R2 i
ol borby freprtianehgpdsipodhs e Bor ORCHS breRpsertompaind ! ol iRdbAy ond
- NHR10Het D)} (i. é R@E(Qnﬁcﬁe)rﬁl of%rnﬁ)la (1) Fherdfd B |§\§eﬁ%ted_fr<ﬁ§ the gMuBQ@ﬁsns‘Nng f(Rl) RZ

(R)PP1-C1-D wherein , I's an am ne nucl eophile selected fromthe group
consi st i nUe’fofoﬂBﬁ, NHNRt.RNHRw&\Band\H-Hﬂ?OHeﬂNHRt 0Ay, and - NHR1OHet all ot her
variables are as defined in connecti 51 with any of the processes described
above. This proc(@c’i may be carried dpgRy m xing a conpound of fornula

(I-C in a neat a or in a suitab sol vent with an excess of amne to
produce a conpoungsdt 20 fornula (I|-RY. pigal |y the solvent is a | ower
al coh®! such asgnet ano/

t hagol , Rksopropa or the like. Qther suitable
sol vents may i nclhyd !

N .Y /
N_ .Y \
T\ T M
F (R1)p R )p
I-C I-D

wherein R” is an amine nucleophile selected from the group consisting of Het, -NR'R®,
15  -NHHet, -NHR™ Ay, and -NHR™Het all other variables are as defined in connection

with any of the processes described above.

This procedure may be carried out by mixing a compound of formula (I-C) in a neat
amine, or in a suitable solvent with an excess of amine to produce a compound of

20 formula (I-D). Typically the solvent is a lower alcohol such as methanol, ethanol,
isopropanol or the like. Other suitable solvents may include N,N-dimethylform-amide,
1-methyl-2-pyrrolidine and the like. One skilled in the art will appreciate that other
amines such as amines of the formula NHzHet, H-Het bonded through N,
H-NHR'’Het, H-NHR'Ay, and the like may also be employed in the foregoing

25  conversion and are contemplated by the instant invention.



1-nethyl - 2-pyrrolidine and the like. One skilled in the art wll| appreciate
that other am nes such as am nes of the fornmula NH2Het, H Het bonded

t hrough NyvoH3smbiesOHet , H NHR10Ay, and the |ike may al so becemsbhoyssedo i n t he
foregoing 25 conversion and are contenplated by the instant invention. WO
03/ 000689 PCT/ US02/ 18520 65 As a furtggr exanpl e, a conpound of formula
(I-E) where X is halogen, may be converted to a conpound of fornula (I-F)
usi ng am nation techni ques known to those skilled in the art. (R5)g N X
(R) (R5) NR R' R4 Y PO 90 RY RIRI/ NR2NRI-EI-F

wher ei n: Ada farther bample, swohpasnd bf troulad-6hwhere Xiiptapgdl nay ban ani ne

T oo e L o AR B RS, T, 1

vari abl esgffe® ithedf.i ned in connection with any of the Schemes descri bed
15 above. The reaction can be carrl ed out via an adapt gfri on of procedures

found in the |itdRytyre % B d, J.. Og. Chem 2000,
65, 1144) wherein a @ d o%‘t‘ & 20 for %@ipreat ed with an
am ne,” a pall adium (O iC eI (0)gsource a optionally in a

: perat ure TRa@Ing fr jent tenperature to 200

sui tabl e sol vent, at

C. Suitable sources agf—al ljadi um (0) i ncl ude bty not limted to

pal | adiunm(l1) acetate an(ﬁJ t tIR*s(di benzyl i deneacet Bﬁé);z di pal I adi um (0).
Typical bases for wusgin the reaction includes for exanple sodium
tert-butoxide and cesium carbonate. 25 The reaction can be carried out in

neat am ngh@eintn a suitable solvent. Toluene is an

10  Xis halo, such as chloro, bromo or iodo;
R" is an amine nucleophile selected from the group consisting of Het bonded through
N, -NR’R?, -NHHet, -NHR'Ay and -NHRHet;
p'is0,1,20r3;
and all other variables are as defined in connection with any of the Schemes described

15 above.

The reaction can be carried out via an adaptation of procedures found in the literature
(Wolfe, J. P.; Buchwald, S. L. J. Org. Chem. 2000, 65, 1144) wherein a compound of the
20 formula (I-E) is treated with an amine, a palladium (0) or nickel (0) source and a base,
optionally in a suitable solvent, at a temperature ranging from ambient temperature
to 200 °C. Suitable sources of palladium (0) include but are not limited to
palladium(ll) acetate and tris(dibenzylideneacetone) dipalladium (0). Typical bases for
use in the reaction include, for example sodium tert-butoxide and cesium carbonate.
25  The reaction can be carried out in neat amine or in a suitable solvent. Toluene is an

example of a suitable solvent.

As a further example, a compound of formula (I-G) (i.e., a compound of formula (1)
wherein g is 1 or more and at least one R® is -O-methyl) may be converted to a
30  compound of formula (I-H) {i.e., a compound of formula (1) wherein g is 1 or more and

at least one R® is -OH) using conventional demethylation techniques. Additionally, a



exanple of a suitable solvent. As a further exanple, a conpound of formula
(-G (i.e., a conmpound of formula (1) wherein gis 1 or nore and at | east
one R5 i swo®3fetsky| ) may be converted to a 30 conpound of PCarusnt/ssed - H)
(i.e., a conpound of formula (1) wherein g is 1 or nore and at |east one
R5 is -OH) using conventional denethylation techniques. Additionally, a WD
03/ 000689 PCT/ US02/ 18520 66 conpound 66 fornula (I-H nay optionally be
converted to a conpound of formula (1- J) (i.e., a conmpound of forrmula (I)
wherein g is 1 or nore and at |east one R5 is -OR10) For exanple, the

for egoi ngcmmmasif@mnme H)emyecﬁﬂmhem/ t&cmmmaid @omuhalolfmmd\@o N_ HO N
~ tR - ?) )p Denet hyl ation ( {3 3o N~2R
NRR 18 q--awomlnyunﬂm%rmu&{l) vﬂmma is hommrefnqat(lmsy ane& iSFARY- R3 \ 3¢

NR2 1-Jpg, example, the foregoing conversions are represented schematically as follows:

N X
R’ ), Demethylation
N A >

Ry

0y
R
N R?
-G
10
15
I-J

wherein ¢' is 1, 2, 3 or 4; Me is methyl, and all other variables are as defined in

connection with any of the processes described above.
20

The demethylation reaction may be carried out by treating a compound of formula (|-
G) in a suitable solvent with a Lewis acid at a temperature of -78°C to room
temperature, to produce a compound of formula (I-H). Typically the solvent is an inert
solvent such as dichloromethane, chloroform, acetonitrile, toluene and the like. The

25  Lewis acid may be boron tribromide, trimethylsilyl iodide and the like.

Optionally, a compound of formula (I-H) may be further converted to a compound of
formula (I-J) by an alkylation reaction. The alkylation reaction may be carried out by
treating a compound of formula (I-H) in suitable solvent with an alkyl halide of

30 formula R'°~Halo where R" is as defined above, to form another compound of formula

(I-J). The reaction is preferably carried out in the presence of a base and with



wherein q' is 1, 2, 3 or 4, Me is nmethyl, and all other variables are as
defined in connection with any of the processes descri bed above. 20 The
denet hyl awD®n/0oesect i on nay be carried out by treating a cecpasnaissto f or nul a
(I- @ in a suitable solvent with a Lews acid at a tenperature of -78C to
room tenperature, to produce a conpou of formula (1-H). Typically the
solvent is an inert solvent such as di*¢hl oronet hane, chl oroform
acetonitrile, toluene and the |like. The 25 Lewis acid nay be boron
tribromde, trinethylsilyl iodide and the like. Optionally, a conpound of
formul a (Iophbnaﬂuylemgtmrﬁdqé®0°60ﬂilweerenelﬁbrtma\aba:cmﬁcﬂmmt iofsolvéris sudhas( | - J) by

| kyl
freat oo N SBimEaREe SRmids sy iyl snd 3% LB b BE B o o oy
hal i de of g%@asé.mm b%nﬁ%ocekﬁ'npcmﬁe Eécﬂumyaﬁdéﬂ@rfﬂheqrme a)v&mﬁ@nam? dsor m

anot her conpound formula (- reaction is preferably carried out
in the pregkheepmierd tbab@eahdedmntﬂhem ﬁ@/aﬂ@@@@g reaCYibSae ba 8B pied oty

opti onglly Hﬁg\t]‘w 0 50-200C. The reaction may be carried out in solvents
such a NRE" ﬂé‘l‘ FOMHEPRde, di methyl sul foxi de and the Iike. Typically
the base is potassium carbonate, cesium carbonate, sodium hydride or the
like. Additionally, as wll be apparent to those skilled in the art, the
al kyl ati o he Eareqainshreetiorbme s rastialenbe ussd foeravera eamrolnd @6 FIMuidons. The

f or egoi ng a Q r of

Formil a - FAGHrd FRLPAF B EEOMRLRS Agtufet RerRBnduRORAICT . ()
wher ein atR‘ |199-®${arﬂflaecon5§ouh& ofﬂinﬂ,ﬂuj(l)ammﬁﬁfauftdswnefmrmm°(lh)anwhﬁrel n at

| east one R is -OR10. In another 10 enbodi nent, the foregoing t hods are

enpl oy8d tembegiment. ke &ypaoing metiags are aRloved e make Hae same capuersipp WheBpar e a
conpound G kg-f.gmb (Jc()pr%g'c'a[rﬁ%uﬂ{ of ¥or a'(l%hgfel F(3 GORROUGY ops formula

(I') wherein ano er exanp a conmpound of

formul a (lcolpoind &f.forrule Girpdiareth B;forfRﬁrismﬂRi"(l) 15 vvherel ngis1or nore
and at least one R5 is halo) or a conpound of formula (I-M (i.e. a
compound of formula (1) wherein q is 1 or nore and at least one RS is

2} t ][ 83 m‘jfmn ?%an&ﬁ{%\’@ﬁrﬁﬂe taocozﬁaﬁb%m%gflfe’mgr? f-‘k? (T'élegsc()hgh%ndlzg ?gmt_xl@ |§;)-rrpound
Opt i ondl | wheseic qipbanchond arfdoatriedstold RL3 hatalyor a compound of formula (I-M) (i.e.
a compound of formula (I) wherein q is 1 or more and at least one R® is nitro) can be
converted to a compound of formula (I-L) (i.e., a compound of formula (I} wherein g is
1 or more and at least one R® is -NH2). Optionally, a compound of formula (I-1) may
then be converted to a compound of formula (I-N) (i.e., a compound of formula (i)
20  wherein q is 1 or more and at least one R® is -NR’R® where R’ and R® are not both H).

For example, the foregoing conversions are represented schematically as follows:



then be converted to a conmpound of formula (I-N) (i.e., a conmpound of
formula (1) 20 wherein g is 1 or nore and at |least one R5 is -NR R8 where
R and Rawarog/oommse both H). For exanple, the foregoi ng coOMCEGSODIRS2@I €
represented schematically as follows: W 03/ 000689 PCT/ US02/ 18520 68 R5)(Q’
R5)qg" R5)q, ' N~\'" N(R)PN(R)P (R)P Hato 1 imne HN R4 )

Pd 0) 2
N~-R2

R4 reduction 02N 4 R 3 /Y Y R 2) hydr8lysis R3// R3\ / Y5 NR2

NAR2 1-K1-L I-M cross coupling, reductive am nation, alkylation,
acylation or sulfonation 10 R5)g, RTRBN R4 Y R3 J( N R2 1-N 15 wherein
q is 1, 2, 3 gr 4, and all other variables are as defined,in connection
with any of
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2] eroc sses descri bed Pa)@
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cross coupling,
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alkylation,
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I-N
wherein ' is 1, 2, 3 or 4, and all other variables are as defined in connection with any

of the processes described above.

The process of converting a compound of formula (I-K) to a compound of formula (I-
L) is carried out by reacting a compound of formula (I-K) with an imine in the
presence of a palladium (0) source, a base and a suitable ligand, followed by hydrolysis
to give a compound of formula (I-L). See J. Wolfe, et al., Tetrahedron Letters 38:6367-
6370 (1997). Typically the imine is benzophenoneimine, the palladium (0) source is
tris(dibenzylideneacetone)dipalladium(0), the base is sodium tert-butoxide and the
ligand is racemic-2,2"-bis(diphenylphosphino)-1,1'-binaphthyl. Suitable solvents
include N,N-dimethylformamide and the like.

A compound of formula (I-L) can also be obtained from a compound of formula (i-M)
by reduction. The reduction can conveniently be carried out by using zinc, tin or iron
and acid, by using tin(ll)chloride, or by using palladium or platinium catalysts under
hydrogen atmosphere in a suitable solvent as obvious to one skilled in the art of

organic synthesis.




20 presence of a palladium (0) source, a base and a suitable |igand,

foll owed by hydrolysis to give a conpound of formula (1-Q See J. Wl fe,
et al., TwOrakedson Letters 38:6367- 6370 (1997). Typi cal IPgTtUse2/18%2Me i S
benzophenonei mi ne, the palladium (0) source is

tris(di benzylideneacetone)di palladiumQ), the base is sodiumtert-butoxide
and the 1ligand is racem c-2,2'-bis(diphenyl phosphi no)-1, 1" -bi napht hyl .

Sui tabl e solvents 25 include N, N-di methyl formam de and the |ike. A conpound
of formula (I-L) can also be obtained froma conpound of formula (1-M by
reduct i onReadtien ofedlcarhpamdasfrfomana B+ ethlaycdoonad of éatmuilet R'blalegsinig azi nc, tin
or iron and acid, by using tin )chl ori al,l adi um or

I
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PCT/ US02/1 action o a cormpound f or mul a conpound

of f or nul andRhe balvogdénNjNrdmetbylformbhelesot venlikei n t he presence of base,

optlosally with heating nmay be used to prepare a conpound of fornula
Typically the base is triethylamne or pyridine and the solvent is

N Nd' met A tﬁcﬂfaﬂ@éﬁlﬁi&rﬂ%f Fdtmuld (KR cn @@Qétbin@@%kl rERRBOLARatbn bpsmul a (1-N)

can be obtained by reductive am nation of onpound of fornmula (I-L) with
a ketone mnmhdébf/ﬂHmUBe(é-L) )A(JthAH@mntmglddhvd@t 5@@./\ Abdel- Mﬁﬂjd etk

61: 3849-3 1996) \V a co ound of eated wth
an al dehyd@- 86 ?t%% ﬂ%ﬁéa(b#%ﬁ ‘pIyé’ @cgrf‘p%‘f{‘dg%ﬂérm‘élgél §{r§a§é ic acid,
and a 10 waﬁuﬁth?ﬁ%}ta kS indRe ?r‘é&!nb!éfbféﬁ AGeisaxy hoscefiy deiddmdand the i ke,
in an inert solven uch as dichl oroethane and the |ike. The foregoing

react 1®n nﬁ:éuctimgalsgat@,rsuah apsasléuny driagetonytoselvdride and irdikania asfingrbsabyAnd (1)

wherein at ne R to a conmpound of forrmula (I) wherein at
| east one i'ghfogoeﬂﬁ—rffa&dqaeﬁl&ehpound of fornmula (1) wherein at |east one

R6 is -NR R8 (where R and R8 are not both H). In another enbodi nent, the
f oregoi ng_net hods are enpl oged to nmake the sane conversion when R3 or R4
i s hal o, the fpregpingacactionrmrinnds can afse bryped tojopnverhacampoyssl ofiformaulas - NH2 or

a Conpounﬁ)v?ﬁeréﬂramagt S RMDRSIE 18 B PSunBbeiSrm (TR hethf1&sFonéfd R8 are

not both
15 is -NHz or a compound of formula (I) wherein at least one R® is -NR'R® (where R’ and

R® are not both H). In another embodiment, the foregoing methods are employed to
make the same conversion when R® or R* is halo, to prepare a compound of formula (1)
wherein R? or R* is =NH: or a compound of formula () wherein R® or R* is ~NR'R®
(where R” and R® are not both H).

20
Other transformations well known to those skilled in the art for use with anilines may

be used to convert a compound of formula (I-L) to a compound of formula (I-N).

As obvious to those skilled in the art, the steps of the foregoing synthesis reactions

25 and the conversion reactions described above can be rearranged in any manner
suitable according to conventional knowledge in the art. Hence, the order of the steps
in the foregoing synthesis schemes and in the conversion reactions described above is

not critical to the practice of the present invention.

30 Based upon this disclosure and the examples contained herein one skilled in the art

can readily convert compounds of formula (I) or a pharmaceutically acceptable salt,



20 O her transformations well known to those skilled in the art for use
with anilines may be used to convert a conpound of forrmula (I1-L) to a
conpound wD oBooassd a (I -N). As obvious to those skilled i nPChasaz/1852a he
steps of the foregoing synthesis reactions 25 and the conversion reactions
descri bed above can be rearranged in any manner suitable according to
conventional know edge in the art. Henl®, the order of the steps in the
foregoi ng synthesis schenes and in the conversion reactions described above
is not critical to the practice of the present invention. 30 Based upon
thi s di sciabate er ghysiolohiealbxfumptiersal derivative ttrdud irgbranother stanpowd ofn t he art

can readily conyert conpounds of formula (1) or a pharnmaceuti call
accept abl @@H‘aﬂ! ' %%@Y’DWGQQQHP@FF@@? &%ﬁs%ﬁvatelef E&SV&%C%V%WQP& ogical ly
functi O”aberﬂ/‘é‘wé’ﬁ%}e\ﬁﬁ t hereof into another conmpound of fornula (1), or a

pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof. 5 The present invention also provides radiol abel ed

ds_of f la (I d biotinylated f f la (1).
Rad oPabel e BuIEn AP YT g0k Coaangt v ok Badunds of
formul a (ﬁibtiﬁﬂéltea%mﬁb&me%ff&ﬁiuw;u)@Icnaum%'blga@bmbaﬁm@ioﬂmwa fpsndexanpl e,

radi ol abel ed conmpounds of fornula (1) can be prepared by reacting the
conpound wibtifigated icampoyndaiof Formuila (ean P preparadnisingresseendiongt teahniayisr opri at e

catalyst to 10 produce radi ol abel ed_co d f roul I

pref elﬁgdiogﬁﬁaraﬁlﬁga#p%pa@'fﬁ’%aﬁmﬁsoggﬁer”‘ﬁéﬁj’ﬂuiagf gé)pg?ié* @ﬁ%%%% .ejjﬁe L
radal ol abe foreh i AN in& ioObh Bppro @9 ttds O
formul a (I?ﬁ%drz@m&zeful Ii n) algga S fgr Itnhe |pdentci fi cat?ornbof ecomm';’gunds for

the tiat pigduce radiofabelothpompoundsof fermula Waf ecti ons such as herpes viral
i nfections. Accordingly, the present invention provides an assay nethod
for identifying conpounds which have activity for the treatnent or

prophyl axjnsor@fprifefrad embddifieh e campbuags bitfopedla () bed tritiatddect i ons, whi ch
met hod conprises the step of specifically binding the radiol abel ed 20
conpound of forrmula (I) or the biotinylated conpounds of formula (1) to the

aroet PR e SR e P T BT s Gty
be emd oyfaimul (Hsayseful in assays for the identification of compounds for the treatment

or prophylaxis of viral infections such as herpes viral infections. Accordingly, the

present invention provides an assay method for identifying compounds which have

activity for the treatment or prophylaxis of viral infections such as herpes viral

infections, which method comprises the step of specifically binding the radiolabeled

20  compound of formula (i) or the biotinylated compounds of formula (I} to the target
protein. More specifically, suitable assay methods will include competition binding
assays. The radiolabeled compounds of formula {I) can be employed in assays

according to the methods conventional in the art.

25  The following examples are illustrative embodiments of the invention, not limiting the
scope of the invention in any way, the invention being defined by the claims which
follow. Reagents are commercially available or are prepared according to procedures
in the literature. Example numbers refer to those compounds listed in the tables
above. 'H and "*C NMR spectra were obtained on Varian Unity Plus NMR

30  spectrophotometers at 300 or 400 MHz, and 75 or 100 MHz respectively. F NMR
were recorded at 282 MHz. Mass spectra were obtained on Micromass Platform, or

ZMD mass spectrometers from Micromass Ltd. Altrincham, UK, using either



according to the nethods conventional in the art. 25 The foll ow ng exanpl es
are illustrative enbodi nents of the invention, not limting the scope of

t he i nverwD®d/odw@wsany way, the invention being defined by wPoag/ushzisseo whi ch
foll ow. Reagents are commercially available or are prepared according to
procedures in the literature. Exanple nunbers refer to those conpounds
listed in the tables above. 'H and 13ZINMR spectra were obtained on Varian
Unity Plus NMR 30 spectrophotoneters at 300 or 400 MHz, and 75 or 100 MHz
respectively. t9F NMR were recorded at 282 MHz. Mass spectra were obtained
on M cr onAgRodghéid CidmicalNloniZdvien TREQ) é@ﬁ@étfd@ﬁﬂ%}:%rﬁzaftiroﬁg@w Arafes Ltd.

Al trincham UK, using either WO 03/000689 US02/ 18520 71 At nospheri ¢
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sol vent syst'em un er pressur oun eri as their

f r ee- basetHestated Bble& sttthﬁrwndaq:restsWeee\u cOmpoardsie chdrectedzades phwidi ng
hydrochloride salts were formed to Bener ate solids where noted. 10 Exanple

1: 3-[2- (e affefmrwuaﬂﬁsmt}hfm'fﬁymtﬁ#d Ryrgaston the coriespapfianhydroehienidso) 1, 2- a)
pyrid i ngfea,dn rcsrﬁlggm Dherdte Nds%ﬂggg ?tea" N O-H a)

2-(4-Fl uoropheny r0| m azo 1 pyridine. To a solution of
2-am - 3-ni tropyri di ne (1 39, 9.3 mol) in N, Ndinethylformam de 20 (20

g;cﬁznaegﬁjplez 1: big ?E?Cyclopenty armcfr?(ﬁei p?rrljr%%?nny?] 5%4 gluorop?\em m?dazcr)‘t(ij 2t he
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a) 2-(4-Fluorophenyi}-8-nitroimidazo[1,2-alpyridine.

To a solution of 2-amino-3-nitropyridine (1.3 g, 9.3 mmol) in N,N-dimethylformamide

20 (20 ml) was added 2-bromo-4'-fluoroacetophenone (2 g, 9.3 mmol) and the reaction
mixture was heated at reflux for 6 hours. The resulting mixture was concentrated to a
solid in vacuo. This residue was dissolved in dichloromethane and the organic phase
was washed with aqueous sodium bicarbonate and an aqueous sodium chloride
solution. The organic phase was dried (magnesium sulfate), filtered through a silica gel

25  pad and concentrated to give a solid. This solid was recrystallized from methanol to
give 870 mg (36%) of 2-(4-fluorophenyl)-8-nitroimidazo[1,2-a]pyridine as a brown
solid. "H NMR (ds-DMSO0): & 8.98 (d, 1H), 8.69 (s, 1H), 8.32 (d, 1H}, 8.10 (g, 2H), 7.36 (t,
2H), 7.15 (t, 1H); "F NMR (DMSO-ds) 8 -113.7; MS m/z 258 (M+1).



m xture was heated at reflux for 6 hours. The resulting m xture was
concentrated to a solid in vacuo. This residue was dissolved in

di chl or orwDlanecsnd t he organi ¢ phase was washed wi th aqRevasoysieum

bi carbonat e and an aqueous sodium chloride solution. The organi c phase was
dried (magnesiumsul fate), filtered through a silica gel 25 pad and
concentrated to give a solid. This soli 74 was recrystallized from net hanol
to give 870 ng (36% of 2-(4-fluorophenyl)-8-nitroimdazo[1l, 2-a]pyridine
as a brown solid. "H NWR (d6-DMsO): 8 8.98 (d, 1 H), 8.69 (s, 1 H), 8.32

(d, 1 H, bBJJ[QL(MIqucbﬁ)henVI)-Bam(rbimidﬁdn 2-6]p\Adint 3-yletanod@F NVR ( DVBO- d6) 8
-113.7, Mg iz 258 éz /(ﬁoo aig PCT/ usoz/ 18528 72 b)
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2- (4- Fl uog , PRy was added
to acetic Rm%wgdﬁ”( 1(55{@%_@)&%%%3@6%% télgh@Em()@n Z)thecat a‘%dz/tl c anount
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sul fate), tered and concentrated to a solid I'td was purified by
silica gel(mag‘ﬂe&nmtsotja’aﬂ)lfyte(ﬁﬂ a]ndetdnydntammtaohdé&l&rﬁe)ld was guritedloyd g (55%

br own- sl #lca SSeRRRHTED e L 8gBE Bhrand) By A dodlssieof EIETI7°,8°
2H), 7.46fubro ﬁé’ﬁyl -&-nd%oin¥daz8[M)2- aldridth Z-yIRARar{oME b} a b%wn solid. "H NMR

1-[ 8- Ami no-2- (4-f Iuorophenyl )1 mdazo[ 1, 2- a%pyrl di n- 3-yl ] et hanone. A
sol ution ¢®MSO-de): 6 9.93 (d, 1H), 8.62 (d, 1H), 7.78 (q, 2H}, 7.46 (m, 3H), 2.20 (s, 3H); MS m/z

1-[2-(4- fI Eﬂenyl) 8-nitroi mdazo[1, 2-a] pyridin-3-yl]ethanone (100 15
ng, 0.33 I\? n met hanol (3 nL) was added to a suspension of iron (93 ng,
1.7 mmol) and ammoni um chloride (149 ng, 2.8 nmol) in agueous net hanol .
This reaction mxture was heated to reflux for 10 hours. The reaction

m xt ure wab14{84Anined-(4afigoropleenyl)imidazoB 2= clpyddin:yethanoee: r educed pressure
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reaction mixture was heated to reflux for 10 hours. The reaction mixture was filtered
and the filtrate concentrated under reduced pressure to a solid. This solid was purified
by silica gel chromatography (5% methanol in dichloromethane) to give 63 mg (70%)
20  of 1-[8-amino-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yllethanone as a foam. 'H
© NMR (CDC): 5 9.21 (d, TH), 7.61 (m, 2H), 7.25 (m, 2H), 6.94 (t, 1H) 6.72 (d, TH), 4.63
(broad s, 2H), 2.19 (s, 3H); MS m/z 270 (M+1).

d) N'-[3-[(2B)-3-(Dimethylamino)-2-propenoyl]-2-(4-fluorophenyl)imidazo[1,2-
25  a]pyridin-8-ylj-N,N-dimethylimidoformamide.
A solution of 1-[8-amino-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yllethanone
(150 mg, 0.56 mmol) in N,N-dimethylformamide dimethyl acetal (5 mL) was heated at
reflux for 6 days. The mixture was cooled to room temperature, ethyl acetate and
water were added. The phases were separated and the organic layer was washed with
30 brine. The aqueous layer was extracted with ethyl acetate and the combined organics
were dried over magnesium sulfate. Filtration and concentration followed by silica gel

chromatography (1:1 acetone:ethyl acetate) gave 130 mg (62%) of N'-[3-[(2F)-3-
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i d by.filtration. ti 15 trated i
ind azeor P BTN 4 toeh ffeBlsk Wt PRI DAL BEs SUET RSB ) Fom V2
et hanol - gaflefitBretaditoRte tiditedyin Vo dnd Leaioptdvathyehanbl aatdewss- 0 9. 86%
as aflnewhltesolld.'HNI\/RM%RO:SB.G m 1H, 1.75 (m 2 H

) . 62 ( . : 1
1. 52- 1. 32addgd (6109 mL)z=pd Ambertite 13 #0G(ClH esiravass@dad ThemixBire w3s styredvs ni z
128 (M) f : - :
Ve L3 [ 2- 118 ISSLARS sththe FES Y5 F RO O 1ot The GBS ) i mi dazol 1, 2-
a] pyrisdi necheihtkatbl b dicoethy hzeotrdpédwithmedRanol. The residue was recrystallized
from methanol-acetone to yield N-cyclopentylguanidine hydrochloride (7.0 g, 86%) as
a fine white solid. '"H NMR (D20): 8 3.62 {m, 1 H), 1.75 {m, 2 H), 1.52-1.32 (m, 6 H}; "*C

NMR (D20) 6 156.23, 53.11, 32.15, 23.13; MS m/z 128 (M+1).

20 ) N-[3-[2-(Cyclopentylamino)-4-pyrimidinyl]-2-(4-fluorophenyl)imidazo[1,2-
alpyridin-8-yl]-N,N-dimethylimidoformamide.
To a solution of N'-[3-[(2E)-3-(dimethylamino)-2-propenoyl]-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-8-yl]-N,N-dimethylimidoformamide (130 mg, 0.34
mmol) in N,N-dimethylformamide was added N-cyclopentylguanidine hydrochloride

25 (168 mg, 1.02 mmol), followed by anhydrous potassium carbonate (140 mg, 1.02
mmol). The resulting solution was heated at 100°C for 16 hours. Upon cooling to
room temperature, ethyl acetate and water were added. The phases were separated
and the organics were washed with brine. The aqueous layer was extracted with ethyl

~acetate. The combined organics were dried over magnesium sulfate, filtered and
30  concentrated in vacuo. The residue was purified by silica gel chromatography (ethyl

acetate) to give N'-[3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-{4-



To a solution of M[3-[(2E)-3-(dinmethylam no)-2-propenoyl]-2-(4-

fl uorophenyl )i m dazo[ 1, 2-a] pyridi n-8-yl]-N, N-di net hyl i m dof ormam de (130
ng, 0. 34 wommslodossn N, N- di et hyl f or mam de was added N-cycl epa&rusygt/ggsani di ne
hydrochl ori de 25 (168 ng, 1.02 mol), followed by anhydrous potassium
carbonate (140 ng, 1.02 nmmol). The resulting solution was heated at 100C
for 16 hours. Upon cooling to roomtefperature, ethyl acetate and water
wer e added. The phases were separated and the organics were washed with
brine. The aqueous |ayer was extracted with ethyl acetate. The conbi ned

or gani cs AgsreplttnyBithi@aze[ 1, 2Rduyeidinugay Ul Nadigme tiylimi®sfeanamiide B0 m@geg)t rated in
vacuo. The resi due was Ul’lfled by silica gel chromatography (ethyl

gg/eggggéga&ﬁ @lldégMMB(S%lmlﬂt@&D%ﬂﬁmM A, 8EP-(s1-1pY,r8.04 (di Hﬁl 1.621q, ZHII\O
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590 | 2 spobish Wi MR ASEYRSHMOrpalanend 5, 1H. 860 (5. 1. 804
(d 15H) 4 31 (m 7 H) 3 10 (s 3H). 3.05 (s, 3H), 2.0-2.1 (m 2H).

312 ( Oy sPep TG i oy - CoropsPOBRSRAY PRSI L, 2- o) pyri

di n- 8- anghgine.
! ! - d l phenyl ) inid
Dﬂ §| L-Z | <ﬁ/ i OpentPépgfénvlg%'n%ﬁe&%ﬁd@ﬂ%z%ﬁe&éﬁhe% rrg'dM?EY?)fbwél &Z%évgd:}ﬁ
t
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was cpicethiy satugidni was\added 1N faqlidonsvestlilny hadidxidecand dlie msiilyihg adetti@t e and wat er.

The phases wer e separ at ed anglfthe ethyl acetate phase dried (nagnesium

sul f at e) , heatea Alretigfay 6cinvee MG rspting m%urervaé%slfpm raled| INVOREE purified by
I t f
3125 oy cloABREPUPARLEP et élat P 9AS). e prHLEweR EorsteaeRitis 2 .
a] pyrl d| net&ylaamtaee pmsadsedi (ruagntsmmwmfétaaﬁlter)ed aBd@oBdntrdtedl Thy, 8. 12 ( , 1
: 5 2 4 éegultlﬂg F_Bhd %aswréf@d bilﬁalca gel ggro%rmtogriﬁ%y (eg'uyga@(t%e)(%gnﬁ:'_{)stsmgl 4( !
6 % 1. 22!
E1m[ 8- iC_:ngl ogagi%%-m g | uor g’gﬁ@%ﬁﬁ%%ﬁ@@@ﬁ%“ %é?ogh@@;ﬁ?ﬂ&my;cl opentyl -

alpyridin-8-amine as a solid. '"H NMR (CDCl3): 5 8.97 (d, 1H), 8.12 (d, 1H), 7.68 (g, 2H),
7.15 (t, 2H), 6.78 (t, 1H), 6.54 (d, 1H), 6.41 (d, 1H), 5.24 (d, 1H), 4.60 (s, 2H), 4.40 (m,
1H), 2.0-2.1 (m, 2H), 1.4-1.9 (m, 6H); °F NMR (CDCl3) & -113.7 ;MS m/z 389 (M+1).

d
d,
1.9

20  Example 2: 4-[8-Chloro-2-(4-fluorophenyl)imidazo[1,2-alpyridin-3-yl]-N-cyclopentyl-

2-pyrimidinamine.

25 H

a) 2-Amino-3-chloropyridine.

2,3-Dichloropyridine (20 g, 0.14 moles) was placed in a steel bomb. To this was added

concentrated ammonium hydroxide (300 mL), the bomb sealed and heated at 190 °C
30 for 48 hours. The vessel was cooled to room temperature and opened. Ethyl acetate

and water were added. The phases were separated and the ethyl acetate phase washed



2-pyrimdinamne. F/ \ /NNC NYN25 H a) 2-Am no-3-chloropyridine.
2,3-Dichloropyridine (20 g, 0.14 noles) was placed in a steel bonb. To this
was addeawomdmemssd r at ed ammoni um hydr oxi de (300 nli), the IpoFtUSsrssed and
heated at 190 C 30 for 48 hours. The vessel was cooled to roomtenperature
and opened. Ethyl acetate and water were added. The phases were separated
and the ethyl acetate phase washed WO 93/ 000689 PCT/ US02/ 18520 75 with

wat er, dried (magnesium sulfate), filtered and concentrated to a solid.
This solid was crystallized froma small volunme of ethyl acetate to give

12.6 g ( 7Q% m&fteerr@thﬁ?nérmkmfa@é)yﬂrt@lwen@@or@emt&@t@@lsouu ThiksdWyR ( CDCl 3)
8 7.95 (dd, brogad s, 2H); Ms mz

(
129 ( MH) wascrigtaliizegHram esmnﬂommmfmawtaﬁeway@d?ﬁ@ MhAti2di ne. To a

7 or oacePOBReRONE PIa0c & & fth%él?f 0 RBCRR6T T8 BB o
bi car bonaﬁ_ga((ﬁ',.1ﬁ}r5g) (bRRAdT)) MNE/5 e (veaft i on m xture was heated at reflux

for 6 10 hour he resulilng m X ure was concentrated to a solid in vacuo.
Thi s residue was dissolved in ethyl acetate and the organi c phase was

washed wi er d, an aqueous sqdj chl oride solution. The organic
phase vvasé)gq"wgt? 'ﬁa?@'f&qr?ﬂhegﬁlﬁf"é‘faé?ﬂdj’ﬁnﬁ'%'p%d through a silica gel pad and
concent raT@ﬁ'séthnSl’l Uﬁz-@:mw-B-d:hlonibﬁldﬁ@ 691 »ga§1 mﬁ%ﬂra‘hﬁtﬁblldnicﬁd from
acetonitrile, @&gve 10. 80% 8-chloro

fI uoropheﬂwrpacmt oprE, (2&9]9»9 |rrdn¢1)ama@§,h@0w|opdr€t) W3s pelged sopB) : S 8. 06 (d,

15F9|?R)(ﬁﬁa'zf’&f%_%‘}9kg e@fﬁﬁﬁl)%p@(he %Q@Mgwi%s h%at!:& at Feﬂu%'?%r 66-73 (t, 1

8- bhlmo Rouré-Tht vauRiG enlylurd Wadlesnebdtr&edipy solidiineadsoc anibedsitibywde. 20
N, N-Di net hyl f or mam de (10 m_(i was cooled to OC and treated w th phosphorous
oxychl or i digsofveddn gthyl acetatgand thegrgaitic phiase yaevashsd WL WaSHANEPR, the mixture

was aqueous sodium chloride solution. The organic phase was dried (magnesium sulfate),
filtered through a silica gel pad and concentrated to give a solid. This solid was
recrystallized from acetonitrile, to give 10.1 g (80%) 8-chloro-2-(4-
15  fluorophenyl)imidazo[1,2-a]pyridine as a solid. "H NMR (CDCls): 3 8.06 (d, 1H), 7.96 (q,
2H), 7.86 (s, 1H), 7.25 (d, 1H), 7.13 (t, 2H), 6.73 (t, 1H); °F NMR (CDCls) 5 -114.0; MS
m/z 247 (M+1).

c) 8-Chloro-2-(4-fluorophenyl)imidazo[1,2-a]pyridine-3-carbaldehyde.

20  N,N-Dimethylformamide (10 mL) was cooled to 0°C and treated with phosphorous
oxychloride (1.0 mL, 11 mmol). After the addition was complete, the mixture was
warmed to room temperature and stirred for 10 minutes. To this was added 8-chloro-
2-(4-fluorophenyl)imidazo[1,2-dlpyridine (1.15 g, 4.7 mmol) and the resulting solution
was stirred overnight. Water was added to the reaction. The mixture was neutralized

25  to pH 7 with ammonium hydroxide. The aqueous phase was extracted with
dichloromethane (3 x 50 mL). The combined organics were washed with brine, dried
over magnesium sulfate, filtered and concentrated. The residue was recrystallized
from acetonitrile to give 8-chloro-2-(4-fluorophenyl)imidazo[1,2-a]pyridine-3-
carbaldehyde (1.1 g, 85%) as a white solid. 'H NMR (CDCls): 8 10.05 (s, 1 H), 9.60 (d,

30 1H), 7.86 (q, 2H), 7.65 (d, 1H), 7.23 (t, 2H), 7.08 (t, 1H); "*F NMR (CDCl3) 3 -110.8; MS
mfz 275 (M+1).



warnmed to roomtenperature and stirred for 10 minutes. To this was added
8-chl oro- 2-(4-fluorophenyl)imdazo[1, 2-a]pyridine (1.15 g, 4.7 mvol) and
t he resulwongoswButi on was stirred overni ght. Water was &daawor/ssehe
reaction. The mi xture was neutralized 25 to pH 7 wi th amoni um hydr oxi de.
The aqueous phase was extracted with dichloromethane (3 x 50 ni). The
conbi ned organics were washed with brid8, dried over magnesium sulfate,
filtered and concentrated. The residue was recrystallized from
acetonitrile to give 8-chloro-2-(4-fluorophenyl)imdazo[ 1, 2-a] pyri di ne-3-

car bal dehyfle (3-[5- @Ion%524)(4-&§|oﬂ) mw)@nmm[dz ﬂwrmscﬂm@m V126005 (s, 1
9.60 (d, r% 20 rq 2H), 7.08 (t, 1
19F NURa cajodt78° )SUSEEI'Q'OB o fih cmbz'l wgu‘emmn l\md idine-3-

PCT/ uso2/

1-[ 8- Chl or%%%ﬁfbgdgl(ﬁ'é?8b¥1’enw30|”n'1né%té%qyfr uraﬁ; (H [ dlejj 2- propyn- 1-one.
To a col dethydAtjagaesipr bedndide 0If5 mL, 0.5 M m tetrahydrofuran 7.5 mmol) dropwise.

8-chl oro- 2- (4 f | uor ophenyl )i m dazo al pyri carﬁg ghyde (0.94 g,
3. 42 n?ol Yhe wasfémrangtwledmrsﬁﬁeq 3l §qudsh%d@en %&)Wﬁy? EEum br oni de

(15 m, O Hrérg.{ e action

m xture W{rﬁe}ufﬁn E?Ittg %%Iey (')@BT aé%rép aécﬁg%?pcgdéﬂfy &é[a-tﬁog’rag The

resul ti ngosgahictlayen wuasvasimdrmd\ wateo amndibenamdi tretcombined onganicsaeteng triat et at e.
The organic | ayer, was washed w wat er and brine e_comhi ned

or gani cs \%?ré""tﬂ\‘l'ﬁ%m yifate- Eﬁﬁ?\t&‘i MCQHF‘?’E%'O"FQFY??&'% Sﬁ("&inah'ég%‘?ent ration
gave a Wiwhe Jaelied: m-mh'hﬁ)rﬁq@maqe (60AAL) %‘nEStQltl’ﬁ?golbi‘orfng@éd%ma‘h@é‘ﬁesé 60 n1) and
to this solution was ad manganese 10 di oxi d 10 nrol ) .

react lon dioxtder(#0 gab153nmnteﬂqma¢t®onnmwpmasww stopom tempcrraturér ey 1

uspensmnwa filtered thr ag filtrate was
concent r at'84 stuﬁﬁerqsﬁné’ﬁastf&égq tﬁ[:‘ﬁ' 9g& Paé%?éfﬁﬁﬁi’é‘gg%@ﬁ 3fe Wap oxanes: et hyl
acet at e) E@nce@tr\i&d and punﬁed bY silica gel chromatography (1: 1 hexanes:ethyl acetate) to
1-[ 8-chl oro- 2[(4- uor op i m dazo[ 1, 2--a] pyri |n-3-yI] 21 ropgn 1- one

(0.56 g, 958%(8a @larwzn(f-élugmmdnyl)mdwﬂ 2ahayrelin-g-gl-8propyn- 05668 (m
?Mi) 7 é)z g,(ggolof’g)a wfﬁe soln%9 I-(I?\IMRl(Ia)CIa)l§569IW 1%?%83% §H) ]7]1]2 (m’ 3MS mz 299
a4-[ 8- | Ok %92{5 (m]rﬁbljmm@g@ws) |1?q_g%g[n:;/2229@,](wﬁl)_dl n-3-yl]-N-cycl opentyl - 2-

pyrlmdl nam ne 0 a solutron
1-[8-chl oro-2-(4- quorophenyI)lm'dazo[l 2-a] pyridin-3-yl]-2-propyn- 20

1-one (742) rI‘rl‘-J[B-gﬁIgrorr[2r311f-)fluiorr]o eny mldagozll Zm'J%)ergin 3-%??\?cyc¥o% R/F_g’gyl guani di ne

pyrimidinamine.
To a solution of 1-[8-chloro-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-

20  1-one (740 mg, 2.5 mmol) in ethanol (20 mL) was added cyclopentyl guanidine
hydrochloride (600 mg, 3.7 mmol), followed by solid potassium carbonate (510 mg, 3.7
mmol). The resulting solution was heated at 80°C for 12 hours. The reaction mixture
was concentrated to a solid. Water and dichloromethane were added. The phases
were separated and the organics were washed with brine, dried over magnesium

25  sulfate, filtered and concentrated in vacuo. The resulting solid was crystallized from
acetonitrile, to give 4-[8-chloro-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-N-
cyclopentyl-2-pyrimidinamine ( 600 mg, 59%) as a white solid. 'H NMR (CDCls) & 9.48
(d, 1H), 8.11 (d, 1H), 7.68 (g, 2H), 7.42 (d, 1H), 7.11 (t, 2H), 6.86 (t, 1H), 6.40 (d, 1H),
5.28 (d, 1H), 4.35 (m, 1H), 2.0-2.1 (m, 2H), 1.4-1.9 (m, 6H); *F NMR (CDCls) & -113.0;

30 MS m/z 408 (M+1).



hydrochl oride (600 ng, 3.7 mmol ), followed by solid potassium carbonate
(510 nmg, 3.7 mmol). The resulting solution was heated at 80C for 12 hours.
The reactwon3fiossure was concentrated to a solid. Water ®00/US02/18520

di chl oronet hane were added. The phases were separated and the organics
were washed with brine, dried over magnesium 25 sulfate, filtered and
concentrated in vacuo. The resulting sdlid was crystallized from
acetonitrile, to give

4-[8-chl oro-2-(4-fluorophenyl)imdazo[1, 2-a]pyridin-3-yl]-N

cycl opent ¥kan@plogr N+bydiopemtying-[2-(6@bpentyldnifd)-bpydmidmile2<et i d. 1H NMVR
(CDClI 3) 8.9.48 ﬂ ) 8 11,§d 1.I-2, 7.68 (q, 2H), 7.42 (d, 1 H, 7.11
(t, 2H), &u nyllimiggzol 2, h-8-a@in€. 5 28 (d, 1 H), 4.35 (m 1 H),
2.0-2.1 (m 2H), 1.4-1.9 (m 6H);_19F NW\R (CDCI3) 6 -113.0; 30 Ms nfz 408
(M+1) . WO 03/000689 PCT/ US02/1852Q__ 77 Exanple 3:

N- Cycl opentyl -3-[2-(cycl opent yl am -4-pyrimdinyl]-2-(4-

fl uorophenyl)im dazo[ 1, 2-a]pyridin=8amne. F5N N NHH NOrN ONTo
a solution of 4-[8-chloro-2-(4-f enyl)imdazo[ 1, 2-a] pyridin-3-yl]-N
10 cycl opentyl - 2- pyri ni di nam na{( e @ mmol ) in cycl opentyl am ne (10
m.) was added, successively, >N
racem c- 2, 2' - bi s(di phenyl ph no)-1,1' - bi naphthyl (91 ng, 0.15 mol),
cesium carbonate (0.24 g, 0.7 mmol) and palladium (11) acetate (22 ng, 0.1
mmol ). The resulting m xture was heated in a sealed tube at 100C for 18
hours at Ty¥his6l0tibn GEA{BLhIRAOL (40AudKBshdnyiefdhze DnRaRiyediny3tAll - | ayer
chromat ography. The 15 solution was cooled to roomtenperature and ethyl
acet al@ agyrlepenti-2vrisnidinamine (260 moph48 aunalkincyeleprntdeminedd@ mhwasr gani ¢

I h L. . i: ' ' dri ed
(ragnes, oAgE Sttt tic 2 e Bery PSR BRI, " SR b 8 T 0
purified mmg), késian efrbosdte (M4 9. 2pimolldhdpaheHamel) sttt (20@ya0.) to give

N-cycl opentyl - 3-[2- (cycl opentyl am no) - 4-pyrimdinyl|-2-(4
y P mrr)llol). Th[e res&lt%g mieture )\/Nas heatea ina spe%Ied tube aty1 00°C fo(r 18 hours at

which time the reaction was judged complete by thin layer chromatography. The

15  solution was cooled to room temperature and ethyl acetate and water were added.
The phases were separated and the organic layer was washed with water and brine.
The combined organics were dried (magnesium sulfate), filtered and concentrated to a
solid. This solid was purified by silica gel chromatography (1:1 hexanes:ethyl acetate)
to give N-cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-

20 fluorophenyl)imidazo[1,2-a]pyridin-8-amine {120 mg, 55%) as a solid. 'H NMR
(CDCls) 5 8.80 (d, 1H), 8.06 (d, 1H), 7.62 (q, 2H), 7.10 (t, 2H), 6.76 (t, 1H), 6.34 (d, 1H),
6.27 (d, 1H), 5.22 (d, 2H), 4.34 (m, 1H), 3.93 (m, 1H), 2.0-2.1 (m, 4H), 1.4-1.9 (m, 12H);
F NMR (CDCl3) 8 -113.9; MS m/z 457 (M+1).



20 fluorophenyl )i m dazo[ 1, 2-a] pyri di n-8-amne (120 ng, 55% as a solid. 'H
NVR (CDCI3) 8 8.80 (d, 1 H, 806 (d, 1 H, 7.62 (q, 2H, 7.10 (t, 2H,
6.76 (t, WOMp/poo®sB4 (d, 1 H, 6.27 (d, 1 H), 5.22 (d, 2HpCcTAISBZ1§5 1 H),
3.93(m 1 H, 2.0-22.1 (m 4H), 1.4-1.9 (m 12H); 19F NWR (CDCl 3) 8
-113.9; M5 mz 457 (Mtl). WO 03/000689 PCT/ US02/18520 78 Exanple 4:

N- Cycl opent yl - 4-[ 2- (4-fl uor ophenyl )-8-78-pyrrolidinyl)indazo[1, 2-
alpyridin-3-yl]-2-pyrimdinamne. F 5N N NNN-~ HON In a simlar
manner as described in Exanple 3, from4-[8-chloro-2-(4 10

f 1 uor ophepmpl ¢ dRLYbbpedrtpl 27 -(4lifRorbpy by N8 LY Gy ABRIAYimAtaoM j201 di nam ne
(150 ng, 0. 37 mmol) and pyrrolidine (5 nl-) was obtalned

N- cycl opedlpyiidin-3-gll{24pyrimidinamineny | ) -

8-(1-pyrrolidinyl)imdazo[1, 2-a] pyridin-3-yl]-2-pyrimdinamne (70 ng, 43%
as a solid. 1H NWR (CDCI3) 8 8.77 (d, 1 H), 8.10 (d, 1 H), 7.66 (q, 2H),
7.07 (t, 2H), 6.72 (t, 1 H, 6.41 (¢ H, 6.17 (d, 1 H, 5.22 (d, 1 H,
4.36 (m 1 H, 3.81 (m 4H), 2.0-2.1 6H), 1.4 15 1.9 (m 6H); 19F NWR
(cbald 8 -114.5; M5 miz 443 (M), \

N- But yl - 3-[2- (cycl opentyl am no) - 4- ' A d yIN ) - (4-
granmfnegl F 20N NN\ ONINn a
qpl e 3,FTom 4-[8-chloro-2-(4 25

fl uorophenyl )i m dazo[ 1, 2-a] pyridi

simlar manner as described i n@g

fl uorophenyl )i m dazo[ 1, 2- a] pyr nH3-yl]-N-cycl opentyl -2-pyri m di nam ne
(150 ng, 0.37 mmol) and n-butylam ne (10 nl-) was obtained

N-but yl - 35 24 h G ShanRALY L&EiRYin Example 3, from 4-[8-chloro-2-(4-

10 fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-N-cyclopentyl-2-pyrimidinamine (150 mg,

0.37 mmol) and pyrrolidine (5 mL) was obtained N-cyclopentyl-4-[2-(4-fluorophenyl)-

8-(1-pyrrolidinyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinamine (70 mg, 43%) as a

solid. "H NMR (CDCls) & 8.77 (d, 1H), 8.10 (d, 1H), 7.66 (q, 2H), 7.07 (t, 2H), 6.72 (¢, 1H),

6.41 (d, 1H), 6.17 (d, 1H), 5.22 (d, 1H), 4.36 (m, 1H), 3.81 (m, 4H), 2.0-2.1 (m, 6H), 1.4-
15 1.9 (m, 6H);"*F NMR (CDCls) 8 -114.5; MS m/z 443 (M+1).

Example 5: N-Butyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-

fluorophenyl)imidazo[1,2-a]pyridin-8-amine.
F

/\/’Qjﬁ

N N
A

O \_\

In a similar manner as described in Example 3, from 4-[8-chloro-2-(4-

20

25  fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-N-cyclopentyl-2-pyrimidinamine (150 mg,
0.37 mmol) and n-butylamine (10 mL) was obtained N-butyl-3-[2-(cyclopentylamino)-
4-pyrimidinyl]-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-8-amine (90 mg, 55%) as a
solid. "H NMR (CDCls) & 8.81 (d, 1H), 8.07 (d, 1H), 7.62 (q, 2H), 7.07 (t, 2H), 6.76 (t, 1H),
6.35 (d, 1H), 6.24 (d, 1H), 5.24 (m, 2H), 4.35 (m, 1H), 3.27 (g, 2H), 2.0-2.1 (m, 2H), 1.4-

30 1.9 (m, 10 H), 0.98 (t, 3H); *F NMR (CDCls) & -113.9; MS m/z 445 (M+1).



4-pyrimdinyl]-2-(4-fluorophenyl)imdazo[ 1, 2-a] pyridin-8-amne (90 ng, 55%
as a solid. 1H NWR (CDCI3) S8.81 (d, 1 H, 807 (d, 1 H, 7.62 (q, 2H),
7.07 (t, wB)3o®e3s (t, 1 H, 6.35 (d, 1 H), 6.24 (d, 1 HpcTAISAZ1§500 2H),
4.35 (m 1 H, 3.27 (q, 2H, 2.0-2.1 (m 2H), 1.4 30 1.9 (m 10 H), 0.98
(t, 3H);19F NWVR (CDCI 3) 8 -113.9; Ms mz 445 (M+l). WO 03/000689

PCT/ US02/ 18520 79 Exanple 6: 3- [2-(Cy8l open tyla mi no)-4-pyri

m di nyl ] - 2- (4-fl uorophenyl)-N-(2- methoxyethyl)im dazo[ 1, 2-a]

pyridin-8-amne. FN 5N NYci In a simlar manner as described in
Exanpl e 3 Exdnliés 43 B-{C)d apeRtyPantifio) 4-pynmrdmyl] (4-ﬂuorophenyl) N-(2-

f1 uorophenyl )i m dazo[ I, Z-a] pyri di n-3-yI'T-N-cyclopentyl-2Z-pyrim di nam ne
(150 ny, IEtioxeathyiliolidazaid-atavHaky@&pmnean ne (5 L) was obtal ned

3-[2-(cycl opentyl ani no) - 4- F

pyri mdinyl]-2-(4-fluorophenyl)-N t hoxyet hyl )i m dazo[ 1, 2-a] pyri di n- 8-a
mne (70 ng, 42% as a solid. 'H (ChCl3) 8 8.83 (d, 1 H, 807 (d, 1
H, 7.65 (q, 2H), 7.10 (t, 2H), 6.77%}, 1 H, 6.36 (d, 1 H, 6.28 (d, 1
H, 5.48 (t ,1 H, 522 (d, 1 Hy ',:',lH) 3.69 (g, 2H), 3.48 (m

2H), 3.41 (s, 3H), 2.0-2.1 (m Z‘H),Nl. -1}97\[9 6H); 19F NMR (CDCI3) 15 S
-113.9; M5 nmlz 447 (M+l). EX |l el 7: X

4-[8-Chl oro-2-(4-fl uorophenyl iHlazo[ 1, 2-a] pyri di n-3-yl]-Nnet hyl -
pyrimdinamne. F 20 N / \ / Cl MrN\ -N H In a simlar manner as

descri bed|y @suﬁmmb@ne&asﬁés@ﬁbéd [nEExﬁhlpw:D*me( 4:[8-chloro-2-(4-
fl uorophenyl )i m dazo[ -a] pyridin- ropyn-1-one (300 ng, 1.0mmmol),
1 25 net hﬁugn@ahﬂwﬂ)ﬁ@dm} ecipyidintd- \(Iliézpvrqlgperﬂyls -rmﬁwd'aamms&t%’s@g um

car bOT@t €087 Jfr?mg'i?and methoxyethylamine (5 mL) was obtained 3-[2-(cyclopentylamino)-4-
pyrimidinyl]-2-(4-fluorophenyl)-N-(2-methoxyethyl)imidazo[1,2-a]pyridin-8-amine
(70 mg, 42%) as a solid. "H NMR (CDCls) & 8.83 (d, 1H), 8.07 (d, 1H), 7.65 (g, 2H), 7.10
(t, 2H), 6.77 (t, 1H), 6.36 (d, 1H), 6.28 (d, 1H), 5.48 (t ,1H), 5.22 (d, 1H), 4.35 (m, 1H),
3.69 {q, 2H), 3.48 (m, 2H), 3.41 (s, 3H), 2.0-2.1 (m, 2H), 1.4-1.9 (m, 6H); °F NMR (CDCls)
15 8-113.9; MS m/z 447 (M+1).

Example 7: 4-[8-Chloro-2-(4-fluorophenyllimidazo[1,2-alpyridin-3-yl]-N-methyl-2-

pyrimidinamine., F
N
20 ‘ g N\ /N‘ ci
O
—N
H

In a similar manner as described in Example 2, from 1-[8-chloro-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-one (300 mg, 1.0mmol), 1-

25  methylguanidine hydrochloride (164 mg, 1.5 mmol) and potassium carbonate (210 mg,
1.5 mmol) was obtained 4-[8-chloro-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-
N-methyl-2-pyrimidinamine (270 mg, 76%) as a solid. 'H NMR (CDCls} 8 9.47 (s, 1H),
8.13 (d, 1H), 7.65 (g, 2H), 7.40 (d, 1H), 7.10 (t, 2H), 6.84 (t, 1H), 6.41 (d, 1H), 5.33 (s,
1H), 3.08 (d, 3H); °F NMR (CDCl3) 8 -113.0; MS m/z 354 (M+1).

30



1.5 mmol ) was obtai ned
4-[8-chl oro-2-(4-fluorophenyl)imdazo[ 1, 2-a] pyridin-3-yl]-

N- net hyl -Ropgniessdi nam ne (270 ny, 76% as a solid. 1H NVRCIABQ/BsS2@ 9. 47
(s, 1 H, 8.13 (d, 1H, 7.65 (q, 2H), 7.40 (d, 1H, 7.10 (t, 2H), 6.84 (t,
1H), 6.41 (d, 1H), 5.33 (s, 1H), 3.08 (d, 3H);19F NVR (CDCl 3) 8 -113.0; M
mz 354 (M+1l). 30 WO 03/ 000689 PCT/ US08018520 80 Exanple 8:

N- Cycl opentyl - 2- (4-fl uorophenyl ) - 3-[ 2- (et hyl ami no) - 4-

pyri mdinyl]imdazo[1,2- a]pyridin-8amne. F\ / 5NN NNNI "(0 j N
H In a spgnad 8”mma6pé‘ﬁy|dfawflluéﬁﬂmhﬁwmmn@t@larﬁ:ﬁ@04-4-_[8_-0h| or 0- 2- (4-

fl uor ophenytytTmdazof I, Z2-aj pyridi n- 3-yr [ -Nnethyl=2-pyri m di nam ne (126 ng,
0.36 10 nmrin)udmtllnumzloﬁﬁrmwhdmr&@n(lﬁem ) was obt a| ned

N-cycl opentyl - 2- (4-f1 uor ophenyk) -

N dazo[ 1, 2-a] pyridin-8-amne (70 ng, 48%
(d, 1H, 8.09 (d, 1H, 7.63 (q, 2H,

(d, 1 H, 6.28 (d, 1 H, 524 (m 2H),
3.95 (gn 1 H, 3.09 (d, 3H), W (my 28), 1.4- 1.9 (m 6H); 19F NMWR
(CDCI3) 8 -113.9: M5 nlz 403J( N5 Bxgml e 9:

4-[ 8- Chl oro-2-(4- methoxyphenyﬁ'\"m zd[ 1, 2=a] pyridin-3-yl]-N

cycl opentyl - 2- pyri m di nam ne—ll:l| 0 200N ! \ ¢c- N'N\ HN

as a solid. "HNW (CDCl 3) 8
7.10 (t, 2H), 6.77 (t, 1H,

In a similar manner as described in Example 3, from 4-[8-chloro-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-N-methyl-2-pyrimidinamine (126 mg, 0.36

10  mmol) and cyclopentylamine (5 mL) was obtained N—cyclopentyl-z-(4-f|uorophényl)-
3-[2-(methylamino)-4-pyrimidinyl]imidazo[1,2-a]pyridin-8-amine (70 mg, 48%) as a
solid. "H NMR (CDCls) & 8.80 (d, 1H), 8.09 (d, 1H), 7.63 (g, 2H), 7.10 (t, 2H), 6.77 (t, 1H),
6.37 (d, 1H), 6.28 (d, 1H), 5.24 (m, 2H), 3.95 (m, 1H), 3.09 (d, 3H), 2.0-2.1 (m, 2H), 1.4-
1.9 (m, 6H); "°F NMR (CDCl3) 8 -113.9; MS m/z 403 (M+1).

15
Example 9: 4-[8-Chloro-2-(4-methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]-N-
cyclopentyl-2-pyrimidinamine.
—0
N
N N
S
HN

a) 8-Chloro-2-(4-methoxyphenyl)imidazo[1,2-a]pyridine.

25  In a similar manner as described in Example 2, from 2-amino-3-chloropyridine (6.0 g,
47 mmol), 2-bromo-4'-methoxyacetophenone (11.8 g, 52 mmol) and sodium
bicarbonate (4.34 g, 52 mmol) in ethanol (80 mL) was obtained, after recrystallization
from ethyl acetate, 8-chloro-2-(4-methoxyphenyl)imidazo[1,2-a]pyridine (8.9 g, 73%)
as a solid. "H NMR (CDCls) & 8.04 (d, 1H), 7.92 (d, 2H), 7.82 (s, TH), 7.23 (t, 1H), 6.96 (d,

30  2H), 6.69 (t, 1H), 3.85 (s, 3H); MS m/z 259 (M+1).



\0 a) 8-Chloro-2-(4-nmethoxyphenyl)imdazo[1,2-a]pyridine. 25 In a simlar
manner as described in Exanple 2, from 2-am no-3-chloropyridine (6.0 g, 47
nmol ), 2-Woernesss net hoxyacet ophenone (11.8 g, 52 mmol ) amdTAsd2/ 1820

bi carbonate (4.34 g, 52 mmol) in ethanol (80 m-) was obtained, after
recrystallization fromethyl acetate,

8- chl or o- 2- (4- net hoxyphenyl )i m dazo[ 1, 23-1a) pyridine (8.9 g, 73% as a
solid. 1H NWR (CDCI3) 8 8.04 (d, 1 H, 7.92 (d, 2H), 7.82 (s, 1 H, 7.23
(t, 1 H, 6.96 (d, 30 2H), 6.69 (t, 1 H, 3.85 (s, 3H; M5 mz 259 (M+l).
WO 03/ 00063 8- CrddnotB02/mMebaGphdiyl)imidazo[1,2-a]pyridine-3-carbaldehyde.

8- Chl -2-(4:-neth henyl ) j m d 1,2- i di ne- 3- bal dehyde. |

i | ar i ASITRS MRBLER FER0 R I rpie 2 i ane oo 0. 2 (-
h h o o S 5

oyl o B s e o o B O e,

after recr232aill 22 aninol) & N Nedimathgtfomdmidé eas obtained, after recrystallization

3659 a3 a iR FETRUMIG &SRO OBy e ool Sl Giecd (a. >3 1y, 7081
d, 2H), : : ; :

i1 8- Ohi ora g Flickela, obul s b WS, iy NIRE0ORTE 10 B (THHh SR ML) 1 S

10 I n a si7d1l(dr2kiipne2(d, asl), dasdm, Bieki3i8a (E8HMSEmMZ; 287 (Wir-B: chl or o- 2- ( 4-

met hoxyphenyl )i m dazo[ 1, 2- a] pyri di ne- 3- car bal dehyde (4 g, 14 mmol) was
obt ai ned

1-[ 8- chl t | MiAEEab il 2t Ll Boddoln 2 -1-
(215 g CERi e S AR e o R DR B T S
7.68 (M 3y sinfilad@ahiner asHebdribed iroBxagple 2Hyom B-d8orps2-(8H) , 2.90 (s, 1 H) ;

b 8- Cnl o B SOTRL N AL s prbalelyds ool AT yergtegerbper

4-[ 8- Chl o=

tyl-2- pynipg.gi p NE- e i L4 .- ) 2, from
1 el o o R o T | S0 WPy 1 one

(1.6 g, 5.52%fopl2)stepRDascaywhivpsatitly'H NMRICRLINS Do), 2.68 e, IH), 268§, 7.7

kI e N

yl]- ycl opentyl -2-pyrimdinamne (1.1 g, 50% as a white solid. 1H NWR

(cba Sd) 4-[8-Chloro-2-(4-methoxyphenyl)imidazo[1,2-a] pyridin-3-yl]- N-cyclopentyl-2-
pyrimidinamine.

In a similar manner as described in Example 2, from 1-[8~chloro-2-(4-
methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-one (1.6 g, 5.2 mmol),

20 cyclopentyl guanidine hydrochloride (1.26 g, 7.7 mmol) and potassium carbonate (1.26
g, 7.7 mmol) was obtained 4-[8-chloro-2-(4-methoxyphenyl)imidazo[1,2-a]pyridin-3-
yl]-N-cyclopentyl-2-pyrimidinamine (1.1 g, 50%) as a white solid. '"H NMR (CDCl3) &
9.52 (d, 1H), 8.10 (d, 1H), 7.62 (d, 2H), 7.39 (d, 1H), 6.95 (d, 2H), 6.83 (t, 1H), 6.47 (d,
1H), 5.24 (d, 1), 4.35 (m, 1H), 3.86 (s, 3H), 2.0-2.1 (m, 2H), 1.4-1.9 (m, 6H) ; MS m/z 420

25  (M+1).



9.52 (d, 1 H, 810 (d, 1 H, 7.62 (d, 2H), 7.39 (d, 1 H, 6.95 (d, 2H),
6.83 (t,.1 H, 6.47 (d, 1 H, 524 (d, 1), 4.35 (m 1 H), 3.86 Is, 3H),
2.0-2.1 (wWpo2mhoesd. 4-1.9 (m 6H) ; M5 niz 420 25 (Ml). WOTABODOB8E9

PCT/ US02/ 18520 82 Exanpl e 10:

N- Cycl opentyl - 3-[ 2- (cycl opent yl am no) - 4- pyri m di nyl ] - 2- (4-

met hoxyphenyl )i m dazo[ 1, 2-a] pyridin-8-&kine. " ~O5 N X' N-O ON H In
a simlar manner as described in Exanple 3, from4-[8-chloro-2-(4 10

met hoxyphenyl )i m dazo[ 1, 2- a] pyri di n-3-yl]-N-cycl opentyl - 2- pyri m di nam ne
(670 ny, Eﬂanﬁ)nmlN-@adp@ﬁww\m@mwﬁnﬁﬂcﬁLMyr)mmawl]o@qw ned
N-cyclopentyl 3 [2-

(cycl opentt ¥4 Y aUfifiet hoxyphenyl )i m dazo[ 1, 2- a] pyri di n-
8- am ne (397 ny, 53% as a SO|Id "H NI\/R(CDCIB) S$8.86 (d, 1 H, 8.04 (d,
1 H, 7.57 (d, 2H), 6.94 (d, 2H)5p6.76 (t, 1 H, 6.40 (d, 1 H), 6.28 (d, 1
H, 5.27 (d, 1 H, 517 (d, 1 H, 15(m 1 H, 3.9 (m 1 H), 3.86 (s,
3H), 2.0-2.1 (m 4H), 1.4-1.9 (m ; MB mz 469 (Mrl). Exanple 11:
4-{ 8- (&ycl opent yl am no) -3-[2-(cycl opent yl am no) - 4-

pyrimdinyl]imdazo[1, 2 a]pyridi/ henol 20 HN'O HON\ N/ N 25
NH To a sol ution of \Q
N-cycl opentyl - 3-[ 2- (cycl opent Iarﬁ/rN)) <pYyrimdinyl]-2-(4-
met hoxyphenyl )i m dazo[ 1, 2- a] n-8-amne (0.4 g, 0.9 nmmol) in

di chl oronethane (10 m-) at =78C was added boron tribromde (2.6 nL, 1.0 M

i n di chl oronet hane, 2.
In a similar manner as described in Example 3, from 4-[8-chloro-2-(4-

i bk

4>.

10  methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]-N-cyclopentyl-2-pyrimidinamine (670 mg,
1.6 mmol) and cyclopentylamine (10 mL) was obtained N-cyclopentyl-3-[2-
(cyclopentylamino)-4-pyrimidinyl]-2-(4-methoxyphenyl)imidazo[1,2-a] pyridin-8-
amine (397 mg, 53%) as a solid. 'H NMR (CDCls) & 8.86 (d, 1H), 8.04 (d, 1H), 7.57 (d,
2H), 6.94 (d, 2H), 6.76 (t, 1H), 6.40 (d, 1H), 6.28 (d, 1H), 5.27 (d, 1H), 5.17 (d, 1H), 4.36

15 (m, 1H), 3.91 (m, 1H), 3.86 (s, 3H), 2.0-2.1 (m, 4H), 1.4-1.9 (m, 12H); MS m/z 469
(M+1).

Example 11: 4-{8-(Cyclopentylamino)-3-[2-(cyclopentylamino)-4-

pyrimidinyllimidazo[1,2-alpyridin-2-yl }phenol.

20
N "X
HO \_N.
~ N
A
H

To a solution of N-cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-{4-

25

methoxyphenyl)imidazo[1,2-a]pyridin-8-amine (0.4 g, 0.9 mmol) in dichloromethane

(10 mL) at -78°C was added boron tribromide (2.6 mL, 1.0 M in dichloromethane, 2.6

mmol) dropwise. The resulting solution was allowed to warm to room temperature.
30  After stirring for 15 hours at room temperature, the mixture was cooled to 0°C and

quenched by the addition of water and aqueous sodium bicarbonate. The mixture was



mmol ) dropw se. The resulting solution was allowed to warmto room
tenperature. 30 After stirring for 15 hours at roomtenperature, the

m xture o ogowieed to OC and quenched by the addition of Paatusp2/a5e0 aqueous
sodi um bi carbonate. The m xture was WO 03/ 000689 PCT/ US02/ 18520 83
extracted with ethyl acetate. The organi c phase was dried (rmagnesi um
sulfate), filtered and concentrated t8give a solid residue which was
purified by silica gel chromatography (95:5 chl orof orm nethanol) to give
4-{8- (cycl opentyl am no) - 3-[ 2-

(cycl Openém‘a@fédﬂm}h éthl%’édefﬂt@"rﬁé’bﬂgamcgﬁéﬁ»&as?dr&hRMéglﬁﬁsmrnZstak@hem' as a
SO|Id(280 ng, 70% H NVR ( DMSO 8 9.63 (s H) , 886(broads 1
|-|), 8. 07 filtigred apq conceptrated to gm;r/a solid @gdg@wh_rghmyas pgrified pynslh@_ge 6. 30 (m

(m lgHso %#@%@y?ﬁ%yﬁlﬁ@ rrt?ﬂetlfa?%ﬁ tb @\ve%-tﬁ- cycbpeitftamindis-fd . 1.4-1.9

8- Chl or o- @y((lépefn}tylmhWII@Mfer)n@nﬁlefdaU@[ﬂQ dlopiidihdi-py bhénal oz sdlitl, (280 10
alpyridine N~ F N

o Bl 5 o mal 0], IR EMVH-dat 8.6 erTHh ARBLbmag Y BOREL 1H), 7.37

di soot ved2h QBRI HE scaR 27 SEAT Y €6 O By el CBLY "

N-i odosucepu, 1{rAletH) 21.24-1® (ml 22R); MBB)2458 (W+tihe resul ting m xture stirred at
room tenperature overnight. Addi ti onal 20 dichl oromet hane was added to the

reaction mxture and this sol utlon was extracted with 1 M sodium hydroxide
(2 x 60  Bronidlb 20 0Btk e, fifhpofd

concent r atfet—to—8

8-ch|mo-&]§gmmél uorophenyl) 3 |od0| mda o[l 2 a] pyr| dine (2.4 g, 80% as a
white soll 1H NVR (CDCl 3): 822(d 1H), 8.11 (q, 2H), 7.41 (d, 1 H),
7.20 (t, 2H), 6.94 (t, 1 H); 13) 6 -113.2; M5 nlz 373 (M1).
b) 2-Fl uoropyrldln 4-vyl bororfc tirred sol ution of n- but yl
lithium (3.2 nL, 2.5M 8.0 mmol et hyl ether

15
a) 8-Chloro-2-(4-fluorophenyl)-3-iodoimidazo[1,2-a]pyridine.
8-Chloro-2-(4-fluorophenyl)imidazo[1,2-a]pyridine (2 g, 8.1 mmol) was dissolved in
dichloromethane (30 mL). To this solution was added N-iodosuccinimide (2.7 g, 12.1
mmol) and the resulting mixture stirred at room temperature overnight. Additional

20 dichloromethane was added to the reaction mixture and this solution was extracted
with 1M sodium hydroxide (2 x 60 mL) and water, dried (magnesium sulfate), filtered
and concentrated to a solid. Recrystallization from acetonitrile gave 8-chloro-2-(4-
fluorophenyl)-3-iodoimidazo[1,2-a]pyridine (2.4 g, 80%) as a white solid. 'H NMR
(CDCl3): & 8.22 (d, 1H), 8.11 (q, 2H), 7.41 (d, 1H), 7.20 (t, 2H), 6.94 (t, 1H); °F NMR

25  (CDCl3) 8 -113.2; MS m/z 373 (M+1).

b) 2-Fluoropyridin-4-ylboronic acid.

To a stirred solution of n-butyl lithium (3.2 mL, 2.5M, 8.0 mmol) in dry diethyl ether

(20 mL) at -78°C was added a solution of 2-fluoro-4-iodopyridine (1.5 g, 6.7 mmol) in
30 dryether (10 mL) and the reaction mixture was stirred at -78°C for 10 minutes.

Tributyl borate (2.4 mL, 2.01 g, 8.7 mmol) was added and the reaction mixture was



(20 nL) at -78C was added a solution of 2-fluoro-4-iodopyridine (1.5 g, 6.7
mml) in 30 dry ether (10 nL) and the reaction mxture was stirred at -78C
for 10 mwoOte®0068¥ i butyl borate (2.4 nL, 2.01 g, 8.7 muol pCrasoadied and
the reaction m xture was WO 03/ 000689 PCT/ US02/18520 84 allowed to warmto
roomtenperature over 2 hours. Water (5 m_) was added followed by 2N
aqueous sodi um hydr oxi de sol ution (10 rﬁ.) to dissolve the solids. The

organi ¢ phase was separated. The aqueous phase was acidified to pH 3 using
6N hydrochloric acid and the resulting white solid was coll ected by

filtr ati onllawed t waeth towdem ueamuwm‘é olver z;hm&stWetetri(s he) wemxtd:tddollcﬂ«em g

78% . "H NVR (DVM5O-dG) S 8, 9 (t, I ,
(7_ 37/() (d, PyEN a(o(y)eous sodl)um hydroxnde( solution (1(|)_|)mL] to gssofve the sohl:]Ds The organ(lc g

2 Gl DI TR S D O, 1

was 10 dissidaindehe resulrtxlngl-vdiltesbhqwmcothmedby(mtraﬂo)n an'ﬂa:irtekiumdsmaulmmn was
added 2-fluoro-4 Eﬁ di nyl boron ic aci
§E

di chl oPobite GiveithhEHS FRmBaHH ﬂ@ff}ga{ﬁ"’éﬁhl rﬁMB?ﬁﬁg@ﬂb mgbrcﬁBZ%BPj (dnd
aqueous sq%g@f)@e?ﬂrﬁ%ﬁdﬂ ) ng, 1.6 mmol). The resu!tl ng solution was

heat ed at er was added to the reaction mxture and the
m xture was extracted with ethyl acetate. The organic phase was 15 dried

f fil d d | ifi b
T O E R RO N e
8-chl or o- %’é ofd- E'%\Cmfb?@ﬁ YI?g-:ﬁ%:“;dé%[‘??cd'g?hmnélgd’iQ%rﬁ ﬂ@%ﬂ%lxn{_?)% a] pyridine

(110 ny, 81% as a 8.09 (d,
1 H), 19. 62issajyed2in)N,NAlidethytfornankipe 5m2)9Tc(uus sbludlon WwasGidear2-fBudyo-4-6. 87 (t, 1

H ; |9FNIVR | 3 Sﬁ N?(\r}ﬂ 1 Exanpl e 13:
2 [ 8- cnl orrsryrorpscisbieimg Bk amaidehionbisihapsbophirctpafaticr
cycl opent ghr(%omgr b dBMaAdl) BRd NTerEs ?o@uﬁh carbonate (170 mg, 1.6 mmol). The
8- Chl oro- 2-(4-fI'uor ophenyl )-3-(2-fl uor o- 4- pyr nyl im dazo[ 1, 2- a] pyri di ne
(0.10 g, resulting solutlon was heated at 100°C overnight. ater was added to the reaction

mixture and the mixture was extracted with ethyl acetate. The organic phase was

15  dried (magnesium sulfate), filtered and concentrated to a solid. Purification by silca

gel chromatography (1:1 ethyl acetate: hexane) gave 8-chloro-2-(4-fluorophenyl)-3-

(2-fluoropyridin-4-yl)imidazo[1,2-a]pyridine (110 mg, 81%) as a white solid. '"H NMR

(CDCl3): & 8.41 (d, 1H), 8.09 (d, 1H), 7.62 (g, 2H), 7.42 (d, 1H), 7.29 (d, 1H), 7.07 (m, 3H),

6.87 (t, 1H); °F NMR (CDCls) § -65.46 and ~112.94; MS m/z 342 (M+1).

20
Example 13:  4-[8-Chloro-2-(4-fluorophenyl)imidazo[1,2-alpyridin-3-yl]-N-
cyclopentyl-2-pyridinamine |
N X
F S
25
=

8-Chloro-2-(4-fluorophenyl)-3-(2-fluoro-4-pyridinyl)imidazo[1,2-a] pyridine (0.10 g,
30  0.29 mmol) was dissolved in cyclopentylamine (5 mL). This solution was heated in a

glass tube at 150°C for 72 hours. Ethyl acetate and water were added to the reaction



30 0.29 mmol ) was dissolved in cyclopentylamine (5 m). This solution was
heated in a glass tube at 150C for 72 hours. Ethyl acetate and water were
added to wbe3temssi on WO 03/ 000689 PCT/ US02/ 18520 85 m xtrarasarnssehe
phases were separated. The organi c phase was washed with water, dried
(magnesium sul fate), filtered and concentrated to a solid. This solid was
purified by silica gel chromatography8f1:1 ethyl acetate: hexane) to give
4-[8-chl oro-2- (4-

fl uor ophenyl )i m dazo[ 1, 2-a] pyri di n-3-yl]-N-cycl opentyl -2-pyridi nam ne (90
ny, 76% Enl)dﬁrefan‘dhhé ﬁhé‘s@:ﬁﬂtre sl?bdw@d(m@@g%)m rﬂ]age Qﬁs (vdshe& vshlhh w8efl6 (d, 1 H),
7.73 (q, 2H) 34 (d, (t 65 (dd, 1 H),
6.4 (s, d (rrmgggu{r@ sul@tﬂ) ﬁltgeql)gnq ﬁﬁ)ncgn‘gngted 20 gsqhdﬂlelpnsolldgwgs pl{gﬁlpd NVR

CDCl 3) 8 |
N Oyci Lpeﬁﬁif‘ =4 OB o SRR o give 4-lp;chiopg-2--
fluor Opheﬁmbr))plﬁﬂrﬁ)amﬂélzoﬂ zae]a]p)yndnh-m-yﬂ Mﬂepenm}pﬁldlhhrnine@wnglﬁﬁ%) In a
simlar manner as described i ro-2-

f1 uor Sphe#sA White &rerp[ H NMRanWPsl @.wrg(dynl]& &DE%HHQ)%MW &lﬂ)pyaﬂgd A8k ne (80

ch,ror%atzogg’ggllg/zml"gigiﬁ }0%%53( dg}@ ly\ﬁbx@ ?'JlnleqH) 3iobqh. $HJ,2921.9%h.

N-cycl opegmyF9medumpso|narmymm1mb74mmI di nyl ]-2-(4-
fl uor ophenyl )i m dazo[ 1, 2- a] pyri di n-8-am ne (25 ng, 27 % as a solid. "H NWR

(CDCI3): 8 8.21 (d, 1 H), 767(q, 2H) 752(d 1 H, 7.05 (t, 2H), 6.69
. 6 _d, _ 9 {d .,34(d 1 H, 4.72

] 3) 8-115.10; Ms

i 2450 (Wd&ropﬁ@yﬂ%n@ﬂo@@@-@ﬁﬁlnmﬂuﬁﬂﬁé 18520 ' 86 Exarrpl e 15:
4-[ 8- Chl oro-2-(3-net hoxyphenyl )i m dazo[ 1, 2-a] pyridin-3-yl]-N

cycl opentyl - 2- pyri m di nam ne.
L
N\ X
F \ No
=

15
\NIH/O

In a similar manner as described in Example 3, from 4-[8-chloro-2-(4-
fluorophenyl)imidazo[1,2-alpyridin-3-yl]-N-cyclopentyl-2-pyridinamine (80 mg, 0.2
mmol) and cyclopentylamine was obtained, after silica gel chromatography (1:1 ethyl
20  acetate:hexane) N-cyclopentyl-3-[2-(cyclopentylamino)-4-pyridinyl]-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-8-amine (25 mg, 27 %) as a solid.
'H NMR (CDCl3): & 8.21 (d, 1H), 7.67 (g, 2H), 7.52 (d, 1H), 7.05 (t, 2H), 6.69 (d, 1H), 6.65
(d, 1H), 6.41 (s, 1H), 6.19 (d, 1H), 5.34 (d, 1H), 4.72 (d, 1H), 4.00-3.8 (m, 2H), 1.3-2.2 (m,
16H); "*F NMR (CDCls) 8-115.10; MS m/z 457 (M+1).
25



Ok 5N N $M Cl rN HN 10 a)

8- Chl or o- 2- ( 3- net hoxyphenyl )i m dazo[ 1, 2-a] pyridine. In a simlar manner as
descri bedwpDn3m@mspl e 2 from 3-chl oro- 2- pyri di nam ne (4.8 @CT/UB#2/48500m01 ) and
2- br ono- 1- ( 3- mret hoxyphenyl ) et hanone (8.56 g, 37.4 mml) was obt ai ned

8- chl or o- 2- (3- met hoxyphenyl )i m dazo[ 1, 2- a] pyridine (6.7 g, 70% as a tan
powder. '"H NWMR (CDCI 3): 6 8.03 (d, 1 |—|)8 7.89 (s, 1 H, 7.57-7.52 (m 2 H),
7.33 (t,1 H, 15 7.23 (d, 1 H, 6.89 (dd, 1 H, 6.71 (t, 1 H, 3.89 (s, 3
H; 13C NWR (CDCI3): S 159.94, 146.31, 142.96, 134.61, 129.65, 124. 30,

123. 58, 1P&ndfe 19:18498;CHldr-383-nktitoxgahenyllimidakol1,2-0dyadin-5138: M5 m z 259

(M+1l); Anal Cal d for Cl4HL1CIN2O C, 64.93; H 4.29; N, 10. 83. Found: C,
64.58: H C ] 2-pyiingidina )

8-Ch|oro-2-(3-nethoxypheny|)inidazo[l,Z-Qﬁgwwidine-3-carba|dehyde. In a
simlar manner as described in Exanpl g2 from 8-chl oro- 2- ( 3-

met hoxyphenyl )i m dazo[ 1, 2- a] pyri di ne 0 g, 7.75 nmml) and phosphorous
oxychlgride (1.08 nL, 11.62 nmol) in di met hyl f ormam de (30 m-) was
formed” 8- chl or o- 2- ( 3- net hoxyphenyl gaAb[ 1, 2- a] pyri di ne- 3- car bal dehyde

(2.2 g, 99% as a 25 white solid. d N( DB): S 10.09 (s, 1 H, 9.60
(d, 1 H, 7.64 (d, 1 H, 7.45-7.3 \;aml3 7.09-7.05 (m 2 H), 3.90 (s,
3 H; M5Snlz 287 (Mt1); Anal. Cal gl Hllcl N202: C, 62.84; H 3.87;

N, 9.77. Found: C, 62.79; H, 3.92; .64. ¢)

1-[ 8- Chl or o- 2- ( 3- met hoxyphenyl )i m d 1, 2-a] pyridin-3-yl]-2-propyn-1-ol.
30 In a simlar manner as described in Exanple 2 from 8-chl oro-2-(3-

met hoxgphg%l&l m dazo[ 1, 2- a] pyrl di ne- 3- car bal dehyde (1.06 g, 3.70 nmol) and
WO 031900 @mﬂs@zm@mwheavl imidageh) 12- AliyAdiae-.um bromi de (18.53 ni, 0.5 M

in tetrah dr
1-[8-chl or g"ﬁﬁéﬁ’ﬁé{"ﬁérﬁ% eny %Wa %,ge{{fﬁg 59'r()f%l_|2npy§'d nlain v %Bogpyn 1-ol
(910 ny, 39%mrﬁ§l) ancr\/mtirsmaoi (mlmeﬂudxwﬁnwm@ne (§58gﬁ“§7 4 phmal) \hés, 7.33-7.26
(m 2 H, 16-7.11 Hz‘ H% m7 I—9 14 (m 1 H,
3.85 (s, gbtq)nedgl gl"ylor(oozﬁ&ﬂne oxyphenyl |m|dazo[1 a]pyrldlne (6.7 g, 70%) as a tan

powder. 'H NMR (CDCls): 6 8.03 (d, 1 H), 7.89 (s, 1 H), 7.57-7.52 (m, 2 H}, 7.33 (t, 1 H),

15 7.23(d, 1 H), 6.89 (dd, 1 H), 6.71 (t, 1 H), 3.89 (s, 3 H); 3C NMR (CDCls): & 159.94,
146.31, 142.96, 134.61, 129.65, 124.30, 123.58, 123.26, 118.81, 114.33, 112.02, 111.44,
109.91, 55.39; MS m/z 259 (M+1); Anal. Calcd for CisH1iCIN20: C, 64.93; H, 4.29; N,

10.83. Found: C, 64.58; H, 4.51; N, 10.52.

20  b) 8-Chloro-2-(3-methoxyphenyl)imidazo[1,2-a]pyridine-3-carbaldehyde.
In a similar manner as described in Example 2 from 8-chloro-2-(3-
methoxyphenyl)imidazo[1,2-alpyridine (2.0 g, 7.75 mmol) and phosphorous
oxychloride (1.08 mL, 11.62 mmol) in N,N-dimethylformamide (30 mL) was formed 8-
chloro-2-(3-methoxyphenyl)imidazo[1,2-a]pyridine-3-carbaldehyde (2.2 g, 99%) as a

25  white solid. '"H NMR (CDCls): 5 10.09 (s, 1 H), 9.60 (d, 1 H), 7.64 (d, 1 H), 7.45-7.37 (m, 3
H), 7.09-7.05 (m, 2 H), 3.90 (s, 3 H); MS m/z 287 (M-+1); Anal. Calcd. for CisH11CIN20z:
C, 62.84; H, 3.87; N, 9.77. Found: C, 62.79; H, 3.92; N, 9.64.

¢) 1-[8-Chloro-2-(3-methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-ol.
30 In a similar manner as described in Example 2 from 8-chloro-2-(3-

methoxyphenyl)imidazo[1,2-a]pyridine-3-carbaldehyde (1.06 g, 3.70 mmol) and



51H), 2.64 (d, 1 H,; 13C NWR (CDCl 3): S 159.64, 144.46, 134.12, 129. 56,
124.99, 124.51, 123.03, 121.37, 119.43, 114.54, 114.13, 111.81, 111.27,
79. 96, 75w033/06B388, 55.38; M5 m z313 (M+l); Anal. Cal cdPCrars02/18520
Cl17H13CI N202: C, 65.29; H 4.19; N, 8.96. Found: C, 65.23; H 4.34; N,
8.81. 10 d)

1-[ 8- Chl or 0- 2- ( 3- met hoxyphenyl )i mdazofﬂl 2-a] pyridin-3-yl]-2-propyn-1-one.
In a simlar manner as described in Exanple 2 from 1-[8-chl oro-2-(3-

met hoxyphenyl )i m dazo[ 1, 2- a] pyri di n-3-yl]-2-propyn-1-ol (870 ng, 2.78 nmol)

was for neflynyl magnesium bromide (18.53 mL, 0.5 M in tetrahydrofuran, 9.26 mmol) was
1-[ 8-chl or o- 2- ( 3- et hoxy henémxlmdazo r|d|n 3-yl]-2-propyn-1-one

(680 ny, fewed dd8zchlps O'd?e yphqnbdwmw{a@dmzls pyddio-BaglltZtpropynyl-ol7 65 (d, 1

SPGER A e N Y R O]
4-[ 8- Chl oy%&ﬂi{mmmmmne%qﬂzpﬂﬂsazﬁhpyw@%@ yH], sl qyeb@pent yl - 2-

pyri midinamne. 20 I'n a simlar manner as describ Exanple 2 from
1- [ 8- ¢hl of 1),2:q43d, nHY); FONNREORTH)i dril 5064 [124.26,dBByI2I tRIBE124.99,22850pyn- 1- one

530 , 1.70 N-cycl o o] e 7 3.41
ol ) and FUehde 18 Bon e, T hi e AAbI g 1o, 20s Vo bt 6638 S
4-[8-chl OFn? ra((ﬁnmtptmmr&anablruymadmzoit 85.2; 7Yy wi1di N 98! Found: C,

N-cycl open yrim di nam ne (39 k '‘as a white solid. 'H NWR

(CDCl 3): 3525H9453 N#8ad, 1 H), 8 10 (d 1 H, 7.40 (d, 1 H, 7.31 (t, 1
H, 7.26-7.21 (m 2 H, 6.949 (m 1 H), 6.8 (t, 1 H, 6.44 (d, 1 H, 5.18
(d, 1 H, 433 (m 1H, 3.8 (s, 3 H, 2.14-2.07 (m 2 H), 1.82-1.74 (m

H) . 10 78y L{$4hlor- ZZBfﬂ\ethéX\gﬁmﬂylﬁlﬁldaB&ha - @byridi3G-NMR-fropA-3)one8  1161. 79,
159 68 157.90, 157.70, 148.82, 143.61, 135.54, 129.61, 126.08, 125. 30,

123.18, 1bva szmllarlmanr@raas cie]sanl&_dm_fmmnlszﬁqm 1258 chloE- @1{3 55. 39, 53. 06,

I e e R e TG S T S

PCT/ US02/ {ctme@ 1- @&h@f@@[ﬁn&@noxyphenyl |m|dazo[1 2- a]pyrldm 3-yl]-2-propyn-1-one

N- Cycl opentyl -3-[ 2-(cycl opentyl am M(f)i%- ﬁi{l’l m di nyl]-2-(3-

met hoxy phé&8ping, #8%havd goldemfoapy i MIMR €D @696&1%1 7.65(d, 1 H),7.34 (t,
15 1 H), 7.28-7.22 (m, 2 H), 7.10 {t, 1 H), 7.02 (m, 1 H), 3.86 (s, 3 H), 2.86 (s, 1 H); MS m/z

311 (M+1).

e) 4-[8-Chloro-2-(3-methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]- N-cyclopentyl-2-
pyrimidinamine.

20 In a similar manner as described in Example 2 from 1-[8-chloro-2-(3-
methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-one (530 mg, 1.70 mmol),
N-cyclopentyl guanidine hydrochloride (557 mg, 3.41 mmol) and potassium carbonate
in ethanol was formed 4-[8-chloro-2-(3-methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]-
N-cyclopentyl-2-pyrimidinamine (390 mg, 55%) as a white solid. "H NMR (CDCls): 5

25  9.53 (broad, 1 H), 8.10 (d, 1 H), 7.40 (d, 1 H}, 7.31 (t, 1 H), 7.26-7.21 (m, 2 H), 6.94 (m, 1
H), 6.85 (t, 1 H), 6.44 (d, 1 H), 5.18 (d, 1 H), 4.33 (m, 1 H), 3.82 (s, 3 H), 2.14-2.07 (m, 2
H), 1.82-1.74 (m, 2 H), 1.72-1.64 (m, 2 H), 1.63-1.54 (m, 2 H); “C NMR (CDCls): &
1161.79, 159.68, 157.90, 157.70, 148.82, 143.61, 135.54, 129.61, 126.08, 125.30,
123.18, 122.21, 114.93, 114.61, 112.43, 111.27, 110.04, 55.39, 53.06, 33.54, 23.81; MS

30 m/z420 (M+1); Anal. Caled. for CasH22CINsO: C, 65.79; H, 5.28; N, 16.68. Found: C,
65.78; H, 5.09; N, 16.70.



51 NNN\1-0 HON In asimlar manner as described in Exanple 3 from
4-[8-chloro-2-(3 10

met hoxyphwoyBpowssdazol 1, 2- a] pyri di n-3-yl ] - N-cycl opent yl - 2Ppyrisnt/ctisa@m ne
(162 ng, 0.39 mmol) and cycl opentyl am ne was formed N-cyclopentyl-3-[2-
(cycl opentyl am no) - 4- pyri m di nyl ] - 2- (3- met hoxyphenyl )i m dazo[ 1, 2- a] pyri di n-
8- amne (55 ng, 31% as a white solid. 88H NVR (CDCI3): S 8.90 (m 1 H,
8.08 (d, 1 H, 7.37-7.22 (m 2 H, 6.96 (m 1 H, 6.79 (t, 1 H), 6.43 (d,
1 H, 6.30 (d, 1 H, 540 (d, 1 H, 155.31 (d, 1 H, 437 (m 1 H, 3.94
(m 1 H, ERarBHe (is: W—Ei)clo&nﬂyﬁﬂ-rﬂ[zg(lytﬂﬁpen‘ﬂyl#mmo)l=48;2/ﬂ]m6i6yl]-(2ni3 12 H); M

m z469 (Mtl). Exanple 17: .

3- { 8- ( Oy c Ishmwphenv)imwitazel 1.2-0lnyidingBz2mig: ani no) - 4-
pyrimdinyl]imdazo[1,2-a]pyridin-2-yl} phenol. OH 20 110 N_\ /NNN
rNN 25 OH To a cold (-78C) sol utign of fornmed

N-cycl opentyl -3-[2-(cycl opentyl a @ -4-

pyrim di nyl]-2-(3-nethoxyphenyl )i Ffazo[ 1, 2-a] pyri di n-8-am ne (42 ng, 0.09
mml) i n di chl oronmet hane (5 n1- 5 I;ladqsi-d boron tribromde (0.5 n, 1 M
in hl or onet hane, 0.5 mmol ) Jdr ypw Nhe~sol ution was allowed to warm
to room.30 tenmperature over 4 Wolirs é?/st ed for an additional 16
hours. The reacti on was md by the addition of methanol followed by
sat urated agueous sodi um 3//000689 PCT/ US02/ 18520 89 bi carbonate. Ether
was added and the | ayers separated. The organic | ayer was washed

In a similar manner as described in Example 3 from 4-[8-chloro-2-(3-

10  methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]- N-cyclopentyl-2-pyrimidinamine (162 myg,
0.39 mmol) and cyclopentylamine was formed N-cyclopentyl-3-[2-
(cyclopentylamino)-4-pyrimidinyl]-2-(3-methoxyphenyl)imidazo[1,2-a] pyridin-8-
amine (55 mg, 31%) as a white solid."H NMR (CDCls): & 8.90 (m, 1 H), 8.08 (d, 1 H),
7.37-7.22 (m, 2 H), 6.96 (m, 1 H), 6.79 (t, 1 H), 6.43 (d, 1 H), 6.30 {d, 1 H), 5.40 (d, 1 H),

15 5.31(d, 1 H), 437 {m, 1 H),3.94 (m, 1 H), 3.85 (s, 3 H), 2.14-2.07 (m, 4 H), 1.82-1.56
(m, 12 H); MS m/z 469 (M+1).

Example 17: 3-{8-(Cyclopentylamino}-3-[2-(cyclopentylamino)-4-

pyrimidinyllimidazo[1,2-a]pyridin-2-yi}phenol.

OH

/\/U\O

To a cold (-78°C) solution of formed N-cyclopentyl-3-[2-(cyclopentylamino)-4-

20

25

pyrimidinyl]-2-(3-methoxyphenyl}imidazo[1,2-a]pyridin-8-amine (42 mg, 0.09 mmol)

in dichloromethane (5 mL) was added boron tribromide (0.5 mL, 1 M in

dichloromethane, 0.5 mmol) dropwise. The solution was allowed to warm to room
30 temperature over 4 hours and stirred for an additional 16 hours. The reaction was

quenched by the addition of methanol followed by saturated agueous sodium



with brine. The aqueous |ayer was extracted wth ether and the conbi ned
organics were dried over magnesiumsulfate. Filtration and concentration
fol | owed W9 0BloawBd chr omat ography (1: 1 hexanes: et hyl acet @Cce)uspr/osseded
3-{8-(cyclopentylam no)-3-[2 5

(cycl opentyl am no) - 4-pyri m dinyl ]i m da 8[ 1, 2-a] pyridin-2-yl }phenol (30 ng,
73%9 as a yellow solid. 'H NVR (CDCl 3§. 8 8.90 (broad, 1 H), 7.96 (d, 1
H, 7.31 (s, 1 H, 7.17 (t, 1 H, 7.01 (d, 1 H, 6.81-6.75 (m 2 H), 6.38
(d, 1 H, 6.27 (d, 1 H, 553 (d, 1 H, 528 (d, 1 H, 430 (m 1 H, 3.88
(m 1 H), biarbOndte.9Bthenwadadded abd Be tby@tﬁ;se(pmat&(ﬂ TFH)iorgBlicrﬂazerél\%wa(stl). 10

by i i nt BAnGa D ausOu TRt e ekisecis R et dad e forabed SRFIRY H v o =
sol ution w‘e e?m{eg o(/emh mWémm%ltr%n&r?aﬁw&kaﬁ%dﬁ @nbwa) b\ﬂfla’sﬂ

pyrlmdlny azo[ | pyridin-2-yl}phenol (12 ng, 0.03 rrrml) in N N
di met hyl fo!nmmatageamvas(mdutmeseﬁmbmawn)opmww@J{:B Wgcloprntwiam) -$-Rol | owed by

oo Smp oo - s Bt s el FRPORAA R WECB A

organi ¢ 'ayﬁe e V@ﬁmﬂ (@HED: shrgbqaoaJ heH)aﬂyemJa H)ay.8§ (R ir @t ed with

et her and |ned organics were 5 dried over magnesi um sul fat e.
Filtrati oH) amd (do1nldb618ﬂeﬁ ‘mfmbelH) 6\3&(&1 ByH)f 6.2 (d, 1dH)r D5 fdo g 38 (@21 1

2%?2;;? [ﬁ‘l % %{}'c’ﬁ)%fg@gﬁ;%a%ﬁﬂ)g%ﬁ'b§ﬂ)ﬁﬁ{'ﬁﬂg]q m¥%g%g?§"%z%ﬁ5pyrl din-8-a
mne (10 N191). 77% as an oil. "HNWR (CDCI3): 8 8.87 (broad, 1 H), 8.01 (d,

1 H, 7.30 (t, 1 H, 7.20-7.17 (m 2 H, 6.95 (m 1 H, 6.78 (t, 1 H),
6.38 @, 1 H), 6.28 (d, 1H) 6.03 (m 1 H), 30543-524 (m 41, 454

(d 2 H), 4.3 én 282- 1.55 (m
2 H: M Exgmple, 18 \ Zx13-(AlyIpXyJpheny dfeods WO
03/ 000689 W/d%ﬂ%l&%?ﬂz o%%/rldm 8-amine.

15 /\/I\QH
N N
‘. @VD

OA

To a solution of 3-{8-(cyclopentylamino)-3-[2-(cyclopentylamino)-4-

20  pyrimidinyl]limidazo[1,2-a]pyridin-2-yi}phenol (12 mg, 0.03 mmol) in N,N-
dimethylformamide was added cesium carbonate (11 mg, 0.04 mmol) followed by allyl
bromide (0.1 mL, 1.15 mmol). The resulting mixture was stirred at room temperature
for 5 hours. Ether was added followed by water. The organic layer was washed with
brine. The aqueous layer was extracted with ether and the combined organics were

25  dried over magnesium sulfate. Filtration and concentration followed by flash
chromatography (2:1 hexanes:ethyl acetate) provided 2-[3-(allyloxy)phenyl]-N-
cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]imidazo[1,2-a]pyridin-8-amine (10
mg, 77%) as an oil. '"H NMR (CDCla): & 8.87 (broad, 1 H), 8.01 (d, 1 H), 7.30 (t, 1 H),
7.20-7.17 (m, 2 H), 6.95 (m, 1 H), 6.78 (t, 1 H), 6.38 {d, 1 H), 6.28 (d, 1 H), 6.03 (m, 1 H),

30  5.43-524 (m, 4 H), 4.54 (d, 2 H), 4.34 (m, 1 H), 3.91 (m, 1 H), 2.12-2.04 (m, 4 H), 1.82-
1.55 (m, 12 H); MS m/z 495 (M+1). This material was treated with anhydrous



hydrochloric acid in ether to provide the correspondi ng hydrochoride salt
as a yellow solid. Exanple 19:
4-[ 8- Chl owo-0200068met hyl phenyl )i mi dazo[ 1, 2-a] pyri di n- 3-yl | PRI/1502/18520
cyclopentyl-2-pyrimdinamne. N N_\ /NC rN\ 1 N10 OH a)
8- Chl or 0- 2- (4- et hyl phenyl )i m dazo[ 1, 2-a] pyridine. In a sim/l|ar manner as
described in Exanple 2 from 2-brono- 1- 4- " et hyl phenyl ) et ha none (3.5 g,
16.4 mml) and 3-chloro-2-pyridinamne (2.1 g, 16.4 15 muol) was forned
8-chl oro- 2- (4- net hyl phenyl )i m dazo[ 1, 2-a] pyridine (4 g, 99% as a white
solid. ' HhidvBeHIGIRCASE]) in Sh@.tOprévide thetdprrespofing dydrdcldridesalR@s éyelldw H) , 7. 26
(d, 2 H, 7.24 (d, 1 H, 6.72 (t, 1 H, 2.40 (s, 3 H; MsSmz 243 (M+l).
b) 8- Chl o?¥i%- ( 4- met hyl phenyl )i mi dazo[ 1, 2- a] pyri di ne- 3- car bal dehyde. In a
simlar manner as described in Exanple 2 from 8-chloro-2-(4 20
met hyl phenyl )i m dazo[ 1, 2-a] pyridine (4 g, 16.4 mol) and phosphor ous
oxychl ori 8eamgle 129 ni[8-Chior6-Zribimethyipheniidiidezo \A-lpyridin Hell¢80 nl -) was
formed. 8-chl oro-2-(4-, mg.t h%l henyl )i m dazo[ 1, 2-a] pyri di ne- 3- car bal dehyde
(1.7 @ 38yyorentyl-2zpyrimydi : 1H "NMR (CDCI3): 8 10.09 (s, 1 H), 9.61 (d,
1 H, 7.77 (d, 2 H, 7.64 (d, 1 H, 35 (d, 2 H, 7.06 (t, L H, 2.46 (s
3 H; 13C NWR (CDCI3): 8 180.07, 15& 145. 16, 140.34, 129.93, 25 129.62
129. 15, 129.01, 127.26, 123.40, 121.89¢ 114.81, 21.42; MS mz 271 (M1).
c) 1-[8-Chloro-2-(4-nethyl phenyl)im dazyglg, 2-a] pyridin-3-yl]-2-propyn-1-ol
In a simlar manner as described pnXNexafmphe 2,from 8-chl oro-2- (4-
met hyl phenyl )i m dazo[ 1, 2- a] pyri diNge- 3- ¢ a elhyde (1.04 g, 3.85 mml) and
et hynyl 30 nagnesi um brom de (19. m, Q.8 Min tetrahydrofuran, 9.62
mol ) Qv)vzals formed 1 N
[ 8- chl®r o- 2- (4- et hyl phenyl )i da'z'lo[ 1,2-a]pyridin-3-ylj-2-propyn-1-ol (1.1
g, 9999 WO 03/000689 PCT/US02/ 18520 91 as a white solid. "H NVR (CDC13):
8.57 (d, 1 H, 7.37 (d, 2 H, 7.26 (m 1 H), 7.10 (d, 2

a) 8-Chloro-2-(4-methylphenyl)imidazo[1,2-a]pyridine.

In a similar manner as described in Example 2 from 2-bromo-1-(4-
methylphenyl)ethanone (3.5 g, 16.4 mmol) and 3-chloro-2-pyridinamine (2.1 g, 16.4
15 mmol) was formed 8-chloro-2-(4-methylphenyl)imidazo[1,2-a]pyridine (4 g, 99%) as a
white solid. "H NMR (CDCla): & 8.06 (d, 1 H), 7.90 (d, 2 H), 7.89 (s, 1 H), 7.26 (d, 2 H),
7.24 (d, 1 H), 6.72 (t, 1 H), 2.40 (s, 3 H); MS m/z 243 (M+1).
b) 8-Chloro-2-(4-methylphenyl)imidazo[1,2-a]pyridine-3-carbaldehyde.
In a similar manner as described in Example 2 from 8-chloro-2-(4~
20  methylphenyl)imidazo[1,2-alpyridine (4 g, 16.4 mmol) and phosphorous oxychloride
(2.29 mL, 24.6 mmol) in N,N-dimethylformamide (50 mL) was formed 8-chloro-2-(4-
methylphenyl)imidazo[1,2-a]pyridine-3-carbaldehyde (1.7 g, 38%) as a white solid. 'H
NMR (CDCl3): & 10.09 (s, 1 H), 9.61 (d, 1 H), 7.77 (d, 2 H), 7.64 (d, 1 H), 7.35 (d, 2 H),
7.06 (t, 1 H), 2.46 (s, 3 H); °C NMR (CDCls): 3 180.07, 158.51, 145.16, 140.34, 129.93,
25  129.62, 129.15, 129.01, 127.26, 123.40, 121.69, 114.81, 21.42; MS m/z 271 (M+1).

¢) 1-[8-Chloro-2-(4-methylphenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-ol.

In a similar manner as described in Example 2 from 8-chloro-2-(4~

methylphenyl)imidazo[1,2-a]pyridine-3-carbaldehyde (1.04 g, 3.85 mmol) and ethynyl
30  magnesium bromide (19.25 mL, 0.5 M in tetrahydrofuran, 9.62 mmol) was formed 1-

[8-chloro-2-(4-methylphenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-ol (1.1 g, 99%)

8



H, 6.75 (t, 1 H, 6.10 (d, 1 H), 3.71 (broad, 1 H, 2.62 (d, 1 H, 2.33
(s, 3H; MSsmz 297 (M+l). 5 d)

1- [ 8- Chl owo-02/0¢0ks9ret hyl phenyl )i m dazo[ 1, 2- a] pyri di n- 3-yl | PRTAISOPYss2d - one.
In a simlar manner as described in Exanple 2 from 1-[8-chl oro-2-(4-

met hyl phenyl )i m dazo[ 1, 2- a] pyri di n- 3-y|9]1- 2-propyn-1-ol (1.10 g, 3.71 nmol)
was fornmed

1-[ 8-chl oro- 2- (4- et hyl phenyl )i m dazo[ 1, 2- a] pyri di n-3-yl]-2-propyn-1-one
(943 ny, 87% as a brown solid."HNWR (CDCI3): 8 9.68 (d, 1 H), 7.67-7.61
(m 3 H), a§-§’w7ut3§ol7d OH NMR (CGDEB): 5 8.58¢, (1H), A3H|d, 22H)47426 m, BHYTY. 108 2m 2 295
(M+1l). e) ChIoroZé net hyl

phenyl )i r’rﬁb&ﬂ&[@ HRPIOAd.di ngil(qmwl-dﬁ)l pRfth 123963 Mram 2. e)

4-[ 8- Chl ogQ- -(4 met hyl phenyl )i m dazo[ 1, 2-a] pyri di n-3-yl]-N-cycl opentyl -
15 pyrim n mne. In a simlar manner as described in Exarrple 2 from
1-[8-chloro-2-(4- nethyl phenyl)im dazo[1, 2-a] pyri din-3-yl]-2-propyn-1-one

LR WA A et oo G
4-1 8- chl I I
cyE:I o(p:)en'??/ - %m(”érr ?{%m rnagﬁgér‘%%%%Wﬁ%ﬁﬁ%’i&oﬂaﬁ)ﬁa'cﬂhﬁ %vxs)a LI :\IdzolH NVR

(CDCI 3) : Sle@hﬁ;ihen(lll)mﬁ@aio[112-Id}pyrl8|n0:8y(|£2-pﬂoplyh 1-81 (3R 0(l3. 72 ntol) Wwas8 (d, 1 H),
7.21 (d, 2 H 1( ﬁ I—gr H, 4.33 (m 1 H),
2.40 (s, formped tolEranlpron- Tﬁ’Etbyl env imigazgl anw'dw-ﬁa)vﬂ -2-propyn11-68¢ (m 2 H),

1.64- 1 53 1 1. 149 12,
123, 6, 1500 ) %é%%é%@méﬁ”éﬁ 3358 CopuR e nguiga Wl 52,
112. 260 23%.23100D@n, ), 086 (F3- H$32442(§,:89) MSLmZ9299\+m)z 404 (Mrl). WO
03/ 000689 PCT/ US02/ 18520 92 Exa 2M

N- Cycl opeft4nl8-ghjoso2 FGHMMFMHWW@}O 2ogipyiigiatdryllsN-gyiopentyl-2-

met hyl phﬁg% %id‘ﬂa%ﬁé)[l 2-a]pyridin-8-amine. 5 NHNNNN NH Ina
simlar ner as déscribed in Exanple 3 from 4-[8-chl oro-2-(4-

e) 4-[8-Chloro-2-(4-methylphenyl)imidazo[1,2-a]pyridin-3-yl]- N-cyclopentyl-2-
15 pyrimidinamine.
In a similar manner as described in Example 2 from 1-[8-chloro-2-(4-
methylphenyl)imidazo[1,2-a}pyridin-3-yl]-2-propyn-1-one (743 mg, 2.52 mmol), N-
cyclopentyl guanidine hydrochloride (618 mg, 3.79 mmol) and potassium carbonate in
ethanol was formed 4-[8-chloro-2-{4-methylphenyl)imidazo[1,2-a]pyridin-3-yl]-N-
20  cyclopentyl-2-pyrimidinamine (513 mg, 51%) as a yellow solid. 'H NMR (CDCl3): 8 9.51
(broad, 1 H), 8.08 (d, 1 H), 7.56 (d, 2 H), 7.38 (d, 1 H), 7.21 (d, 2 H), 6.83 (t, 1 H), 6.45 (d,
1 H), 5.19 (d, 1 H), 4.33 (m, 1 H), 2.40 (s, 3 H), 2.14-2.07 (m, 2 H), 1.82-1.74 (m, 2 H),
1.72-1.65 (m, 2 H), 1.64-1.53 (m, 2 H); *C NMR (CDCl3): 8 161.81, 157.91, 157.85,
149.12, 143.64, 138.64, 131.25, 129.52, 129.25, 125.97, 125.16, 123.08, 119.52, 112.26,
25 110.02, 53.06, 33.53, 23.80, 21.39; MS m/z 404 (M+1).



met hyl phenyl )i m dazo[ 1, 2-a] pyri di n-3-yl]-N-cycl opentyl
(130 ng, 10 0.32 mmol) and cycl opentyl am ne was fornmed N-cycl opentyl

-2-pyrimdi nam ne
-3-[ 2-

(cycl operwgloatdssd - 4- pyri m di nyl | - 2- (4- met hyl phenyl ) i m dazofraisBz/adspyri di n- 8

-am ne
H), 8.02
H, 6.25

(s, 3 H,

3- [2 n..!..

(d, 1 H, 5.28-5.26 (m 2H)

(m 1H, 3.90 (m 1H,

(110 ng, 76% as a yellow solid 1H NVR (CDCI 3): S 8.86 (broad,
(d, 1 H, 7.52 (d, 2 H), ga(d 2 H, 6.74 (t, 1 H, 6.38 (d,

2.

2.12-2.04 (m 4 H), 1.80-1.53 (m 12 H); 13C NVR 15 (CDCl 3):
161. 79, 158.57, 157.17, 146.77, 139. 94 138. 08, 136.70, 132.14, 129. 29,
129. 24, llEﬁam,tﬂe 20.15N2l5;clobt4tyll:8 [21@&!6{&;1“%11166) 4-@4Ir|ﬁ12d|nﬁ]2-29(8- 33. 48, 33.17,

(d 1) Exanpl e 21:

S

1

39

(2- met hoxyet hyl )-2-(4- 20 met hyl

phenyl )i m dazo[ 1, a]pyrldln 8amne / NHN NNN~OE _ 25 J HHINn a

simlar

nmet hyl phenyl )i m dazo[ 1, 2-a] pyri di

(128 ny,

3-[2-(gycl opentyl am no)-4 30 pyri
phenyl’)i m dazo[ 1, 2- a]pyrldln 8- amy

manner as described in Exapple 3 from 4-[8-chl oro-2-(4-
yl']1-N-cyclopentyl -2-pyrim di nam ne

0.32 nmol) and 2- rrethox yI am ne was fornmed

(2- met hoxyet hyl ) - 2- (4- et hyl
689 PCT/ US02/ 18520 93 (37

1

ng, 30% as a yellow solid."H NVR .88 (broad, 1 H, 803 (d, 1
H, 7.52 (d, 2 H, 7.20(d ~ 1 H, 6.40 (d, 1 H, 6.26 (d, 1
H, 5.48 (m 1 H), 5.21 (d, 434(m 1H, 3.68(m 2 H), 3.45 (m 2
%’ n132223 (m%llla'prga e‘?’%s fié’scu*égeo"nq Exampfe 28R 4 B-cKiordDs(al- 80-1.54 (m 6 H);

N- Cycl ope ntewwm«ehw}n(nme[n Wyh]ﬁlhﬂdm’r&vlﬂi-/‘(-4vdmmwﬂﬂwiﬂ)ldmﬂdﬂm(ﬂ 30 g,
al pyr I(Sh n0%2¥nrllol?ar@/cyc ty%mmneewas %rmed l\/—\quopent'\{ 3- [2-

15

20

25

30

(cyclopentylamino)-4-pyrimidinyl]-2-(4-methylphenyl)imidazo[1,2-a] pyridin-8-amine
(110 mg, 76%) as a yellow solid. 'H NMR (CDCls): & 8.86 (broad, 1 H), 8.02 (d, 1 H), 7.52
(d, 2 H),7.20 (d, 2 H), 6.74 (t, 1 H), 6.38 (d, 1 H), 6.25 (d, 1 H), 5.28-5.26 (m, 2 H), 4.34
(m, 1 H),3.90 (m, 1 H), 2.39 (s, 3 H), 2.12-2.04 (m, 4 H), 1.80-1.53 (m, 12 H); ®C NMR
(CDCl3): 6 161.79, 158.57, 157.17, 146.77, 139.94, 138.08, 136.70, 132.14, 129.29,
129.24, 119.10, 115.25, 114.18, 109.70, 99.69, 54.22, 52.98, 33.48, 33.17, 24.16, 23.77,
21.32; MS m/z 453 (M+1).

Example 21:  3-[2-(Cyclopentylamino)-4-pyrimidinyl]-N-(2-methoxyethyl)-2-(4-

methyliphenyl)imidazo[1,2-a]pyridin-8-amine.

In a similar manner as described in Example 3 from 4-[8-chloro-2-(4-
methylphenyl)imidazo[1,2-a] pyridin-3-yl]-N-cyclopentyl-2-pyrimidinamine (128 mg,
0.32 mmol) and 2-methoxyethylamine was formed 3-[2-(cyclopentylamino)-4-

pyrimidinyl]-N-(2-methoxyethyl)-2-(4-methylphenyl)imidazo[1,2-a]pyridin-8-amine



H In a simlar manner as described in Exanple 3 from 4-[8-chl oro-2-(4-

met hyl phenyl )i m dazo[ 1, 2-a] pyri di n-3-yl ]-N- Cycl opentyl - 2- pyri m di nam ne
(120 ny, Wb 0B0@®syMDI ) and nor phol i ne was forned PCT/US02/18520

N- Cycl opentyl - 4-[ 2- (4- et hyl phenyl ) - 8- (4-

mor phol i nyl )i m dazo[ 1, 2-a] pyri din-3-yl]-2-pyrimdinanm ne (89 ng, 66% as a
yellow solid. "HNW (CDCI3): 8 9.11 %%road, 1 H, 807 (d, 1 H, 7.57 (d,
2 H, 7.19 (d, 2 H, 6.77 (t, 1 H, 6.56 (d, 1 H, 6.45 (d, 1 H), 5.26
(broad, 1 H, 434 (m 1 H, 3.97 (m 4 H, 3.56 (m 4H, 2.38 (s, 3 H),
2.13-2. 06(30%9 %Obﬁ)),as&ygmjvls@lﬂ ’HWMQ(@DCls)i\@SHBﬁ)ré@KI-M*ﬂOB (RO Hixaspl e 23:

4-[ 8- Chl 2- napht hy d di n- N- | | -
S bor i o070 @53 Ky AL Ol 0 i, A H 56 o, T, ad iy 1 W B3P (ER

8-Chloro \V i r

descri bedﬁfﬁaggniﬁ-@jzé%wdm@q{) ﬁ%ajlmyglﬂggt%ﬁ@ hand&ngI4 gg@(@% g, 21.0
mol ) andHB4 80l R (d-PN): ME MAM4BEMe3).23 g, 21.0 mml) was formed 8 WO

03/ 000689 PCT/ US02/ 18520 94 chl oro-2-(2-naphthyl)im dazo[ 1, 2-a] pyri di ne
(3.18 X, 54% was a tan solid. 1H NMR (DIVSOdG) 8 8.65 (s, 1 H, 8.55 (m
2 H, 8.0 L = (.90, ( 90 (t, 1
0 130 n C - Shttbh Z i h l,l)lfrgv%'gzg%]@ 0 et b1
128. 89, 12Ey6d§n 3L2I]’—2l@ynrﬂ|ﬂﬁ‘naﬁ’|31e 126. 83 "124. 99 124, 84, 124.74, 121.82,
112.86, 5 112.39; Ms nfz 279 (Mtl); Anal. Calcd. for CL7H11CIN2: C, 73.25;
H, 3.98; N, 10.05. Found: C, 72.98;\H 3.97; N, 9.92. b)

8- Chl oro- 2- (2- napht hyl )i m dazo[ 1, 2- i di ne-3-carbal dehyde. In a simlar
manner as described in Exanple 2 fromg-chloro-2-(2 10

napht hyl )i m dazo[ 1, 2-a] pyridine (1.75 gy—. BFerJ) and phosphor ous
oxychlbride (0.88 niL, 9.4 mmol) im WM d rrethforrram de (15 nl) was
formed 8-chl oro-2-(2- naphthyl)inmMdago[ N | ] pyri di ne- 3- car bal dehyde (1.92
g, 990/0) as a white solid. 1 NVR ( . $10.18 (s, 1 H, 9.63 (d, 1
H, 833 (s, 1 H, 802-7.91 4H, 7.66 (d, 1

In a similar manner as described in Example 3 from 4-[8-chloro-2-(4-

methylphenyl)imidazo[1,2-a]pyridin-3-yl]-N-cyclopentyl-2-pyrimidinamine (120 mg,
15  0.30 mmol) and morpholine was formed N-cyclopentyl-4-[2-(4-methylphenyl)-8-(4-
morpholinyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinamine (89 mg, 66%) as a yellow
solid. "H NMR (CDCl3): & 9.11 (broad, 1 H), 8.07 (d, 1 H), 7.57 (d, 2 H), 7.19 (d, 2 H), 6.77
(t, 1 H), 6.56 {d, 1 H), 6.45 (d, 1 H), 5.26 (broad, 1 H), 4.34 (m, 1 H), 3.97 (m, 4 H), 3.56
(m, 4 H), 2.38 (s, 3 H), 2.13-2.06 (m, 2 H), 1.80-1.51 (m, 6 H); MS m/z 455 (M+1).
20
Example 23:  4-[8-Chloro-2-(2-naphthyl)imidazo[1,2-a]pyridin-3-yl]- N-cyclopropyl-

N
25 N\ / o
N N
U
-
a) 8-Chloro-2-(2-naphthyl)imidazo[1,2-alpyridine.

In a similar manner as described in Example 2 from 2-bromo-1-(2-naphthyl)ethanone

2-pyrimidinamine.

30 (2.7 g, 21.0 mmol) and 3-chloro-2-pyridinamine (5.23 g, 21.0 mmol) was formed 8-



Hy, 7.59-7.55 (m 2 H), 7.08 (t, 1 H); 13C NW\R (CDCI 3): S 180.17, 158. 30,
145. 27, 133.90, 15 133.10, 130.13, 129.29, 129.24, 128.76, 128.66, 127.82,
127. 30, 1®6.08A006826. 80, 123.54, 122.03, 115.00; M5 nifz 3@CT(URA)852Anal .

Cal cd. for C18H11CI N201 H20: C, 66.66; H, 3.39; N, 8.64. Found: C, 66.32;
H 3.63; N, 8.76. c)

1-[8-Chl oro- 2- (2- napht hyl )i m dazo[ 1, 2- 8fpyridin-3-yl]-2-propyn-1-ol. 20 In
a simlar manner as described in Exanple 2 from 8-chl oro-2-(2-

napht hyl )i mi dazo[ 1, 2- a] pyri di ne- 3- car bal dehyde (1.05 g, 3.42 nmol) and

et hy][lyl gﬁlgnﬁm(wnabhmm)mﬁdz(zblh2La]1dyndi®e53t\89r5410/e)twarwﬂh@6w AMNMR 55 mmol )
was fornme

chl or o- 2- W?érpﬂt ﬁ@lbﬁ (ilctHz®p4 (- 24§08 ddch 1 31,8.93-7-98 lop pril)az.ot-7¢4. 1

990/ 0 dig 1 H,
- 07-b. 03 688 (€9 rh7oo MTIRSRTS ¥, Safad b, tudls, 18,77 (m(ss )
(7M(2513)(t 32401, 19888, 128:33119.19, 824.93,196.83, 11 200, 12464 10874 112)g2, MB.g8 z 333
1-[ 8- Chl o $2.39;(\M5 nd{)m%W-M)nMalzﬁﬁlid JordJighirGili: €, B3.95;]H,3.98; Bpid0%-one. In a

| Exampl e 2 f 1-[8-chl oro-2-(2 30
napht vl ) PR CoR B TE R B0 R 5T 5 pr opyn. 161 (1. 11 5. & 34 mrol) was
f or med

1-[8-chloro-2 g;na |%lmdazo 2-a] pyridin-3 i;g 2- propyn- 1-one (800
my, VO 03bbe€hRyo-acierumbihviliizezol 8- dpmyd l@sBﬁa@@IdeVEHNNR(CDG 3): S9.72

(7d131('|[_|) ?_éfrfulétsrggr‘]{?eg SEgﬁg?ée%%?&%lf?%ﬁ_zhlg%_zg(g_ 1 H, 7.55 (m 2 H),
4- 8- gl Oh@pl’ﬁh\(lﬁmm&@(ﬂﬂ lzyb]?)ym,d@mowg gga},mn.agu Bhaso¥bloubloRy| e (nge - 2- 5
pyr

1-1

imdinamne. In a si ar manner as described in Exarrple2from

8- chl ofth. 24 emolhinMHimptiifgepapide QL%PBWEISJPHU@-@'ICPLOQQ'& pyn- 1-one (800
ng, 2.42 ﬂH&ltﬁ%mNe I[ﬁ}z‘@@ﬂﬂ?&‘h -%U@a%a?de’ﬂﬁeesﬁ'efzag} Sodiof 4d 2 White S0 Wm0l ) and

pot assi um car ano

4- [ 8- chl ongtrcORELR 3Pt 13ys,)1i M), 9.82 ¢d, 3.1, 3Pkl i H),18:03-7.61 (M 4.A), 7.66 (d, 1

cycl opropyl -2-pyrimdinamne (170 ng, 17% as a yellow solid. 1H NWR
(CDCI 3) H).9.5877.5% tm,cad), 7.081§, 1 H); PONMR (CDCls)y 8 18013, 158.301 145.27,138.30,7. 88 (m

5. b 14 T340, ol 1@%23 793 1286, 138'5h:127 6503740, 8262, g6, { a7
528 691630, 1600 06,k 307 18 (M. . Fralieihnnyor ¢ anis

N- Cycl opr opy - cyc opr opyl am no) - 4- pyrl m
3.39; N, 8.64. Found: C, 66.32; H, 3.63; N, 8.76.

y

¢) 1-[8-Chloro-2-(2-naphthyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-ol.

20  In asimilar manner as described in Example 2 from 8-chloro-2-(2-
naphthyl)imidazo[1,2-a]pyridine-3-carbaldehyde (1.05 g, 3.42 mmol) and ethynyl
magnesium bromide (17.1 mL, 0.5 M in tetrahydrofuran, 8.55 mmol) was formed 1-[8-
chloro-2-(2-naphthyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-ol (1.1 g, 99%] as a
white solid. 'H NMR (DMSO-ds): & 8.71 (d, 1 H), 8.23 (s, 1 H), 8.07-8.03 (m, 2 H), 7.97

25 (m, 1H),7.87 (dd, 1 H), 7.61-7.56 (m, 3 H), 7.08 (t, 1 H), 6.59 (d, 1 H), 6.10 (dd, 1 H),
3.67 (d, 1 H); MS m/z 333 (M+1).

d) 1-[8-Chloro-2-(2-naphthyl}imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-one.
In a similar manner as described in Example 2 from 1-[8-chloro-2-(2-

30  naphthyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-ol (1.11 g, 3.34 mmol) was formed
1-[8~chloro-2-(2-naphthyl)imidazo[1,2-a] pyridin-3-yl]-2-propyn-1-one (800 mg,



napht hyl )i m dazo[ 1, 2-a] pyridin-8-amne. 20 N/NNNrN HIn a simlar
manner as described in Exanple 3 from 4-[8-chl oro-2-(2-

napht hyl )WoiodaawBd, 2- a] pyri di n- 3-yl ] - N-cycl opropyl - 2- pyri wcarusazisseo (83 ny,
0.20 25 mmol) and cycl opropyl am ne was forned

N-cycl opropyl - 3-[ 2- (cycl opropyl am no) - 4

pyri m di nyl ] - 2- (2- napht hyl )i mi dazo[ 1, 298] pyri di n- 8-ani ne (25 ng, 300/0) as
a white solid. 1H NWR (CDCI3): S 9.19 (broad, 1 H, 8.17 (s, 1 H, 8.01
(d, 1 H, 7.88-7.84 (m 3 H, 7.70 (d, 1 H, 7.51-7.48 (m 2 H), 6.82 (t,
1H, 6. 6ﬁ2%ﬁasdsoﬁ‘m,‘H€NMH dl}blsglsér')zgﬁﬁﬂ é@sgh H%,79457§Q(&S4H)L7f@9 2.86 (m
1H),258(m ( H, 0.66 30 (m 4
H); 13C 1(rld:|jcs 261 ;LBHS (31 H)|.326845,1H)5M53M23341M@@l 139. 99, 137.51,

133. 48, WO 03/ 000689 PCT/ US02/ 18520 96 133. 20, 132.60, 128.62, 128. 37,
128.18, 127.70, 127.25, 126.37, 126.20, 119.40, 116.73, 114.31, 110. 34,
101. 19, A B-CRIBrdL3- (2 mapfithyPinkidazo ridip33 Nt cyclB@pplLe- 25!

4-{ 8- Chl (2)ér)o :%[2-(cyc(l opagnt ypam no)l&,?yﬁj)@lrl m dlyﬁl ] ;/mEgazo[ 1,2- 5

a] pyrixdi npyzingipngewneoni trile. NN N NC 10 NON H a)

chl i.n+2- VI i '| . imil
deseri bedn A e a i b Es ik ORIt 12" 5. 65 15 g 16,4
ol ) andna’-’ph@Wl}%[da?o [PyLd]phrivais ]Q%r&py@ﬂ—bﬁe‘ﬂembh yegnfoy; med 4- (8-

chl oroi m dazo[ 1, 2-a] pyridin-2-yl )benzonitrile (1 g, 36% as a white

solid. 1HVtaveop oerzicgt@ iding sglfaig- (é bma( 242 gime ') angl, ma igm carbgnatgingg (d, 2 H),
132, 51, 8o “ﬁf‘iﬁr"(fé +s iy 3’-‘%@%*@?@%@“ 2351}’5‘%3 W12, 110, 07: v
nz 2fA (Mt[@propﬁllﬂl-pyn@ﬁdhﬁﬁinmEQW(ﬁiaé,"ﬁ@b N3 B/\3 0 s0lfd. 'H NMR (CDCls): & 9.87

(broad, 1 H), 8.29 (s, 1 H), 8.10 (d, 1 H), 7.93-7.88 (m, 3 H), 7.76 (m, 1 H), 7.58-7.52 {(m,

2 H), 7.46 (d, 1 H), 6.90 (t, 1 H), 6.52 (d, 1 H), 5.71 (broad, 1 H), 2.90 (m, 1 H), 0.96-0.90

(m, 2 H), 0.73-0.69 (m, 2 H); MS m/z 412 (M+1).

15 Example 24:  N-Cyclopropyl-3-[2-(cyclopropylamino)-4-pyrimidinyl]-2-(2-

naphthyl)imidazo(1,2-alpyridin-8-amine.

¢
(Y

20 /\/r\\l A
RS
>

In a similar manner as described in Example 3 from 4-[8-chloro-2-(2-

naphthyl)imidazo[1,2-a]pyridin-3-yl]- N-cyclopropyl-2-pyrimidinamine (83 mg, 0.20
25  mmol) and cyclopropylamine was formed N-cyclopropyl-3-[2-(cyclopropylamino)-4-
pyrimidinyl]-2-(2-naphthyl)imidazo[1,2-a]pyridin-8-amine (25 mg, 30%) as a white
solid. "H NMR (CDCls): & 9.19 (broad, 1 H), 8.17 (s, 1 H), 8.01 (d, 1 H), 7.88-7.84 (m, 3 H),
7.70 (d, 1 H), 7.51-7.48 (m, 2 H), 6.82 (t, 1 H), 6.68 (d, 1 H), 6.44 (d, 1 H), 5.64 (s, 1 H),
5.50 (s, 1 H), 2.86 (m, 1 H), 2.58 (m, 1 H), 0.91-0.86 (m, 2 H), 0.83-0.79 (m, 2 H), 0.66
30 (m, 4 H); *C NMR (CDCls): 8 163.03, 158.41, 157.31, 147.00, 139.99, 137.51, 133.48,



20 64.61; H, 3.07; N, 16.15. Found: C, 64.34; H 3.02; N, 15.93. b)
4-(8-Chl oro-3-fornylimdazo[ 1, 2-a] pyridin-2-yl)benzonitrile. In a simlar
manner aswoasooicked i n Exanple 2 from 4-(8-chl oroi m dazo[ PCTASDPYIsei n-
2-yl)benzonitrile (1.47 g, 5.81 mml) and phosphorous oxychloride (0.81 ni,
8.71 25 mmol) in N, N-di net hyl f or mam de élS m-) was formed 4-(8-chl oro- 3-
formylim dazo[ 1, 2-a] pyri din-2-yl)benzoB®trile (1.63 g, 99% as a white
solid. 1H NVR (DVMSO-d6): 5 10.09 (s, 1 H, 9.55 (d, 1 H), 8.17 (d, 2 H,
8.06 (d, 2 H, 800 (d, 1 H, 7.37 (t, 1 H, ); 13C N\R (DMsO-d6): S

179. 83, 183 R3134.66-128.62188.377 126818217670, 1422@252126133012620 1323.489,161732. 04,
121.88, 118.50, 116.31, 112.28: M5 m z 28 2 (Mr1l). 30 WO 03/000689

PCT/ US02/ 18E10 11834, dp1. 19, 24.48, 24.08, 7.44, 7.03; MS m/z 433 (M+1).

4-[ 8- Chl or 0- 3- (1- hydr oxy- 2- propynyl )i m dazo[ 1, 2-a] pyridi n-2-yl ] benzonitrile
. In a simlar manner as described in Exanple 2 from

4- (8- chl ob@mpld 28:ny4 {Bi-Cleaiel 3-[2-{cyelopyityRiming)=-4-pyta Rizolimidaaf1, 2830 ng, 2. 95
nmol ) and eth nyl gagnem umbromde (7.08 niL, 0.5 Min tetrahydrofuran,

3. 54 Aol intZoyliBenzenitilech| oro- 3- (1 5

hydr oxy- 2- pr opynyl )i m dazo[l 2- a] p£)'\ idin-2-yl]benzonitrile (910 ng, 99% as
a white solid. "HNWR (DVSO-d6): SN8.71 (d, 1 H, 7.99 (d, 2 H), 7.93 (d,
2 H, 7.63 (d, 1 H, 7.10 (t, 1 H, 2 (d, 1 H, 604 (m 1H), 3.68 (d,
1 H; MSmz 308 (Mtl). d) ‘
4- (8- Chl oro-3-propi ol oylimdazo[1, 2-a] p
simlar manner as described in Exgmp |
propynyl )i m dazo[ 1, 2-a] pyri di n- 2-N§| enzN)nll rile (832 ng, 2.71 mmol) was
formeld 4- (8-chl oro-3-propiol oyi azo[ a] pyridin-2-yl)benzonitrile
(800 ng, 96% as a brown soINNR (CbC13): 8 9.68 (d, 1 H, 7.86 (d, 2
H, 7.77 (d, 2 H, 7.71 (d, 1+ 7.17 (m 1 H, 2290 (m 1 H; M5 nz 306
(Mt1l). 15 e)

4-{8- Chl oro- 3- EZ (cycl opentyl am no) -4-pyrimdinyl]imdazo[1, 2-a] pyridin-2-
y| } benzona}t4-(8- hlormmadago[mZI-@]npymdannievl)taszmtgﬁﬁ| bed in Exanple 2 from

B o0 SR OOk B o £ BB RS 570
and spgli Uﬁr,‘ 1%t Rof nid3-chloro-2-pyridinamine (2.1 g, 16.4 mmol) was formed 4-(8-
chloroimidazo[1,2-a]pyridin-2-yl)benzonitrile (1.5 g, 36%) as a white solid. 'H NMR
(CDCl3): & 8.09-8.07 (m, 3 H), 7.99 (s, 1 H), 7.69 (d, 2 H), 7.29 (d, 1 H), 6.77 (t, 1 H); BC
NMR (CDCl3): & 144.23, 143.38, 137.64, 132.51, 126.65, 124.49, 124.33, 123.64, 118.95,
112.63, 111.42, 110.97; MS m/z 254 (M+1); Anal. Calcd. for C1aHsCIN3e1/3H20: C,
20 64.61; H,3.07; N, 16.15. Found: C, 64.34; H, 3.02; N, 15.93.

ydin-2-yl)benzonitrile. 10 In a
4-[ 8-chl oro-3-(1- hydr oxy- 2-

b) 4-(8-Chloro-3-formylimidazo[1,2-a]pyridin-2-yl)benzonitrile.
In a similar manner as described in Example 2 from 4-(8-chloroimidazo[1,2-a]pyridin-
2-yl)benzonitrile (1.47 g, 5.81 mmol) and phosphorous oxychloride (0.81 mL, 8.71

25  mmol) in N,N-dimethylformamide (15 mL) was formed 4-(8-chloro-3-
formylimidazo[1,2-a]pyridin-2-yl)benzonitrile (1.63 g, 99%) as a white solid. 'H NMR
(DMSO-de): 8 10.09 (s, 1 H), 9.55 (d, 1 H), 8.17 (d, 2 H), 8.06 (d, 2 H), 8.00 (d, 1 H), 7.37
(t, 1 H), ); *C NMR (DMSO-d): & 179.83, 153.83, 144.13, 136.27, 132.76, 130.52,
130.13, 127.29, 122.04, 121.88, 118.50, 116.31, 112.28; MS m/z 282 (M+1).

30



et hanol was forned

4-{8-chl oro-3-[2-(cycl opentyl am no) -4-pyrimdinyl]imdazo[1, 2-

a] pyri di rwd-oglopdsenzonitrile (300 nmg, 32% as a white sol i ecT/udodddR2q CDCl 3) :
6 9.30 (broad, 1 H, 817 (d, 1 H, 7.84 (d, 2 H, 7.69 (d, 2 H, 7.43 (d,
1H, 6.88 (t, 1 H, 6.37 (d, 1 H, 525(d, 1 H, 432 (m 1H),
2.15-2.06 (m 2 H), 1.80-1.53 (m 6 H;99Ms mz 415 25 (M+1l). WD 03/000689
PCT/ US02/ 18520 98 Exanple 26: 4- 8-(Cclo ent lamno)-3-[2-(c clo ent

| am no)-4- pyrimdinyl]imdazo[l, 2-a] pyridin-2-yl }benzonitrile. N \\ 5 N

:C\IO mNil PSlé%ﬁﬁBﬂl%I- -[3'2j(1-ﬂlg’drbﬂt—@-ﬁrbﬁ?ﬂyﬁfmi@?z@ﬁ?f—aﬁﬁlrigﬁsf—ryi]B@r’#zohﬁril@(a”pl e 3

(cycl opently baimitaonadnqyasidesadibag i Exmhrpdaezbfrmmzfl—(ﬂ plylo'raalB#oﬂnyllln}ibmibIH trile
EJ?Sm(JCydO 18@?“? gb\band C I[(élz(gig)oerrr])tgﬁ ggn mrr]neol mﬁ\% ethyanFmagnesmm bromide

(cycl openty gmm@kwﬂm {rbmo(i'binu}‘ér] B@ﬂﬁrﬁ@l? %a?féi]n@élw-%'-aﬂ&oyi YRenzonitrile
(30rrg, as a yellow solid d 1 H, 8.17 (d,

1H, 86w(id»<v-2 ~pippyr)iraidazm({,2- alpyridjn- 26/l]$gnz(qn;tnu;: ®n0 mg. S@Ioma whitg , 6. 31

5% 2.H2)8 SE"HFIQ) 3 ('\ﬂt{”‘ oo ¢ 7(‘n§d 15%)994@ k‘fqéé’t’*)](d 2{%%7%833 W7o, 464
12 2 GHBER U ARG 0 R PN RN vy 20
I m dazo[ 1, 2 a]pyrldln2y|]benzon|tr|Ie NNO /NL N, NN

d) 4-(8-Chloro-3-propioloylimidazo[1,2-a]pyridin-2-yl)benzonitrile.

10 In asimilar manner as described in Example 2 from 4-[8-chloro-3-(1-hydroxy-2-
propynyl)imidazo[1,2-a] pyridin-2-ylJbenzonitrile (832 mg, 2.71 mmol) was formed 4-
(8-chloro-3-propioloylimidazo[1,2-a]pyridin-2-yl)benzonitrile (800 mg, 96%) as a
brown solid. "H NMR (CDCls): 8 9.68 (d, 1 H), 7.86 (d, 2 H), 7.77 (d, 2 H), 7.71 (d, 1 H),
7.17 (m, 1 H), 2.90 (m, 1 H); MS m/z 306 (M+1).

15
e) 4-{8-Chloro-3-[2-(cyclopentylamino)-4-pyrimidinyl]imidazo[1,2-a]pyridin-2-
yl}benzonitrile.

In a similar manner as described in Example 2 from 4-(8-chloro-3-
propioloylimidazo[1,2-a]pyridin-2-yl)benzonitrile (690 mg, 2.26 mmol),

20  N-cyclopentyl guanidine hydrochloride (553 mg, 3.39 mmol) and sodium ethoxide in
ethanol was formed 4-{8-chloro-3-[2-(cyclopentylamino)-4-pyrimidinyllimidazo[1,2-
alpyridin-2-yl}benzonitrile (300 mg, 32%) as a white solid. "H NMR (CDCl3): § 9.30
(broad, 1 H), 8.17 (d, 1 H), 7.84 (d, 2 H), 7.69 (d, 2 H), 7.43 (d, 1 H), 6.88 (t, 1 H), 6.37 (d,
1 H), 5.25 (d, 1 H), 4.32 (m, 1 H), 2.15-2.06 (m, 2 H), 1.80-1.53 (m, 6 H); MS m/z 415

25 (M+1).



25 OH N In a simlar manner as described in Exanple 3 from
4-{8-chloro-3-[2

(cycl operwgloaniassd - 4- pyri m di nyl Ji m dazo[ 1, 2-a] pyri di n- 2- pCrhasezosedari | e
(88 ng, 0.21 mmol) and norpholine was forned

4-[3-[2-(cycl opentyl anmi no) - 4-pyrimdinyl ]-8- 30 -
(4- mor phol i nyl )| m dazo[ 1, 2-a] pyri di n- 239l ] benzonitrile (30 ny, 31% as a
yellow solid. "H NVR (CDCI3): 8 8.90 (broad, 1 H, 822 (m 1 H), 7.89 (d,
2 H, 7.70 (d, 2 H, 6.86 (t, 1 W 03/000689 PCT/US02/ 18520 99 H), 6. 63
(d, 1 H), Eoanfifle 06; 3-f8- Cy5lo§§1t(/lbfrmﬂﬂ13 - w/doﬂerﬁﬂammo 4-H), 4.05-4.02 (m 4
H, 3.63- ?bQ(m 4H), Z.20-2.08(m Z H, 1.86-1.58 (m 6H) I\/Bn12466
(M+l) . Exavil 84 PYORH- e (MePENIg) - 4- pyri mi dinyl ] -8-(4- 5

mor phol i nyl ) i mdazo[l 2-alpyrigin-2-yl]benzamde. NHZ ONro 10 NN N 1
o-H To a cold (0C) solution of\4-[3-[2-(cycl opentyl am

i no) -4-pyrimdinyl]-8-(4-

mor pho i nyl )i m dazo[ 1, 2-a] pyri di
met hanol (2 nml-) and tetrahydrofu
ammoni um hydroxide (1 15 nmi, owed by hydrogen peroxide (0.1 .,
30% . The cold bath was renovgd ure was stirred at room
temperature for 2 hours at whi¥iNti | Itional 0.1 mL of 30% hydrogen
per oxi de was added. After @ MIdi tion 14 hours, the reaction was
guenched by the addition of~saturated aqueous SOdI um thiosul fate. Ether
s Ao IR P NS JBERGLF Iambes FORPRS diBla pas vashed wi Lt

bri ne e aqueous layer was ex her ahd t he conbi ned

or gani cs wmpdttmednno)mapyrmgmﬁinummm T-almridin-b iy pehnieikd(7e ongent rat i on

fol | owed by flas|51 chr omat ogr aphy % t 010% et hanol, i n |c Iororret hane)
provi ded @-1B3omol) and cyclopenty amme was ormed 4-{8-(cyclopentylamino)-3

1] benamSfeRpkaid b i ol ARPEI- 2tk AL %%%l?a]ogyi br oad.
1 H), 8.1579%) as a yellow solid.'H NMR (CDCls): 5 8.65 (d, 1 H), 8.17 (d, 1 H), 7.86 (d, 2 H), 7.71
15 (d,2H), 6.82(t, 1 H),6.39(d, 1H),631(d,1H),533(d, 1 H),525(d, 1 H), 436 (m, 1
H), 3.96 (m, 1 H) 2.19-2.08 (m, 4 H), 1.84-1.56 (m, 12 H); IR (neat) 2225 (cm™); MS m/z
464 (M+1).

yl ] benzonitrile (16 ng, 0.03 mMmol) in
n (2 mM-) was added concentrated

Example 27:  4-[3-[2-(Cyclopentylamino)-4-pyrimidinyl]-8-(4-morphalinyl)-

20  imidazo[1,2-alpyridin-2-yllbenzonitrile.

"\

(o

VA /UN\)
’N

In a similar manner as described in Example 3 from 4-{8-chloro-3-[2-
(cyclopentylamino)-4-pyrimidinyllimidazo[1,2-a]pyridin-2-yl }benzonitrile (88 mg,
0.21 mmol) and morpholine was formed 4-[3-[2-(cyclopentylamino)-4-pyrimidinyl]-8-
30  (4-morpholinyl)imidazo[1,2-a]pyridin-2-ylJbenzonitrile (30 mg, 31%) as a yellow solid.
"H NMR (CDCl3): & 8.90 (broad, 1 H), 8.22 (m, 1 H), 7.89 (d, 2 H), 7.70 (d, 2 H), 6.86 (t, 1



25 (d, 1 H), 7.89-7.82 (m 4 H, 6.85 (t, 1 H, 6.64 (d, 1 H, 6.44 (d, 1
H, 6.22-5.94 (broad, 2 H), 536 (m 1 H, 437 (m 1 H, 4.02 (m 4 H),
3.61 (m WOMpB00@8P0-2.11 (m 2 H), 1.84- 1.57 (m 6 H); MBCHUSAZM5¢M-1). WO
03/ 000689 PCT/ US02/ 18520 100 Exanpl e 29:

4-{8- (Cycl opentyl am no) - 3-[ 2- (cycl opent yl am no) - 4-

pyri mdinyl]imdazo[1, 2-a] pyridin-2-yl}¥enzamide. NH2O0 5N / \ f 1N
NN\ 1'-0 ctNH 10 In a simlar nanner as described in Exanple 28 from
4-{8- (cycl opentyl am no) - 3-[ 2-

(cycl Opeml-bﬂf%ﬁ (’doi HE-65T @M A, %)da]d[bmaalauzm[ 18?1&\] ’PHI lachs04.82 fh}PRNB@BL tTi | €

(15 my, 0.03 mol ), amoni um hydr oxi de, drogen peroxide in
tetrahydréf%r(mﬂh&tma.OBMSZHbﬂrﬁﬁmEB{VSrQU};MSo!pémﬁﬂ( iho) - 3- [ 2-
(cycl opentyl am no) -4-pyri mdinyl]imdazo[1, 2-a] pyridi n-2-yl }benzam de (8
ny, 52% 15 as a yellow solid. 1H NMR (CDCI 3): S8.76 (broad, 1 H), 8.12

Eg 1 E%ar%@e@ﬂ; 2&—!!:4)Ez—ﬁly&@per(tﬁam%o"‘-l)ﬂfrgﬁmﬁ&n(lﬂ]wa-M—|‘|), 6.40 (d, 1 H, 6.31

1H), 5. 27 ZTD 438" m TH, 397 (m I H, 2.19-2.10 (m 4 H,
1.84- 1558 mlqwhoimy 13- fiyenz l e 30:
N-{4-[8-Chl oro-2- (3 nltrophenyl)lmg@zo[l 2-a] pyridin-3-yl]-2- 20
pyri m di nyI} N- eycl opent yl am ne. A N1 d ~N25 N H a)
8- Chl oro-2-(3-nitrophenyl)imdazo[ 1 a] pyri di ne.

o

N
P / \ / \ N

N’N N l
10 \al N

To a cold {0°C) solution of 4-[3-[2-(cyclopentylamino)-4-pyrimidinyl]-8-(4-
morpholinyl)imidazo[1,2-a]pyridin-2-ylJbenzonitrile (16 mg, 0.03 mmol) in methanol
(2 mL) and tetrahydrofuran (2 mL) was added concentrated ammonium hydroxide (1

15  ml, 28%) followed by hydrogen peroxide (0.1 mL, 30%). The cold bath was removed
and the mixture was stirred at room temperature for 2 hours at which time an
additional 0.1 mL of 30% hydrogen peroxide was added. After an additional 14 hours,
the reaction was quenched by the addition of saturated aqueous sodium thiosulfate.
Ether was added and the layers separated. The organic layer was washed with brine.

20  The aqueous layer was extracted with ether and the combined organics were dried
over magnesium sulfate. Filtration and concentration followed by flash
chromatography (3% to10% methanol in dichloromethane) provided 4-[3-[2-
(cyclopentylamino)-4-pyrimidinyl]-8-(4-morpholinyl)imidazo[1,2-a]pyridin-2-
ylJoenzamide (17 mg, 99%) as a white solid. 'H NMR (CDCls): 8 9.03 (broad, 1 H), 8.15

25  (d, 1 H),7.89-7.82 (m, 4 H), 6.85 (t, 1 H), 6.64 (d, 1 H), 6.44 (d, 1 H), 6.22-5.94 (broad, 2
H), 5.36 (m, 1 H), 4.37 (m, 1 H), 4.02 (m, 4 H), 3.61 (m, 4 H), 2.20-2.11 (m, 2 H), 1.84-
1.57 (m, 6 H); MS m/z 484 (M+1).



In a simlar manner as described in Exanple 2 from 2-brono-1-(3 30

ni trophenyl ) et hanone (4.27 g, 17.5 mmol) and 3-chl oro-2-pyridinamne (2.25
g, 17.5 wooBjpoosss fornmed 8-chloro-2-(3-nitrophenyl)i m darzorasaz/adspyri di ne
(2.80 g, 59% as a white solid. "HNWR (CDCI3): 8 8.76 (m | H), 8.40 (d,
1H, 818 (m 1 H, 811 (d, 1 H), 804 (s, 1 H, 7.62 (t, 1 H, 7.30 (d,
1 H, 6.79 (t, 1 H; 13C NWR (CDCl 3): #0148.65, 144.03, 143.35, 135.11,
132. 26, 129.72, 124.51, 124.33, 123.66, 122.82, 120.97, 112.64, WO

03/ 000689 PCT/ US02/ 18520 101 110.56; MS mz 274 (I\/H) Anal . Calcd. for
C13HaCl N3@Zam » 02, 13; H, 3.01; N,
15.20. b) 78- T i m dazo [ i ne- 3- car bal dehyde.
51n a si nvmlatdlnvﬂnnldaZOé‘BZ-dwldlrbéd’l henEeidel e 2 from 8- chl or o- 2- ( 3-

ni t rophenyl )i m dazo[ 1, 2-a] pyridine (2.40 g, 8.79 mmol) and phosphorous
oxychloride (1.23 nL, 13.18 NHn N, N-di net hyl f or mami de (25 nl) was
formed 8-chl oro-2-(3- nitrophm imdazo[ 1, 2-a] pyri di ne- 3-car bal dehyde
(1.7 g, 389 as a white solid. (DMSO-d6): S 10.11 (s, 1 H), 9.54
(d, 1 ¥H), 872 (s, 1 H, 8.43-8.4 2 H, 7.98 (d, 10 1 H), 7.87 (t, 1

H, 7.36 (t, 1 H; Ms mz 302 ( H
a]\{fpj}r)idin-3-y|]-2-propyn-1-o|. I n

1-[8-Chl oro-2-(3-nitrophenyl)i
a simlar manner as described i n~Fx m 8- chl or o- 2- ( 3-

ni t rophenyl )i m dazol[ 1, 2- a] p@dﬁne 3-carbal dehyde (2.70 g, 8.97 mmol) and
et hynyl 15 magnesi um brom d m., 0.5 Min tetrahydrofuran, 26.9 mmmol)
was forme

chi or 80 5 (" FnE PR RS et EAmRIsRR FamiE48yPeapeshamad - (2. 60 o
89% as a(cywbpérmt I%ﬁlhrid)—4-pyHnh\ihlﬁy(li@h@ﬁoﬁﬁ)-a]p$r|8m7§-yg®enzbnﬂ}|le @5, (m 1 H),
8.29 (dd, lH?é H, 7.83 (t (d, 1 H, 7.11 (t, 1
H, 6.64 0@3 mme), a"B"QIQU’UrWdrPXHF ang lpirqugn peroxjde ivs i 2328 (Mk1). 20 d)

1118 Ol of g Bt LRRRERY WL B Ag AL bR rofaygl - 2 opyn. 1- one.

In a sinilar yanner ‘as cri chl oro- 2- ( 3-

ni L r ophenidy}lopstaianiic) 2~ pirpyicingllmidazol 2-de/rldtmy2|-yﬂ}behza(rrﬂd¢5(mg 75266 mol )
Wwas or ned

1- [ 8- &hl opwa yeltow salidy BPHERYEDGIsk &18.76 (aropd. 41 hy -1 &(da 1 3047-88 (8 BHARAABL 1- one
(2 20 9, ﬁgzgﬁ/%gf‘ﬁ ?ﬁfrs%‘(’ﬂdsf’hi Ba1 & R OPWRS AP laiaetmd 124, 487 (o 1) 8- 57

H), 2.19-2.10 (m, 4 H), 1.84-1.58 (m, 12 H); MS m/z 482 (M+1).

Example 30:  N-{4-[8-Chloro-2-(3-nitrophenyl)imidazo[1,2-a]pyridin-3-yl]-2-

20  pyrimidinyl}-N-cyclopentylamine.

NO,

N
N N g
N N
25 ,3/ X
e

a) 8-Chloro-2-(3-nitrophenyl)imidazo[1,2-alpyridine.
In a similar manner as described in Example 2 from 2-bromo-1-(3-

30  nitrophenyl)ethanone (4.27 g, 17.5 mmol) and 3-chloro-2-pyridinamine (2.25 g, 17.5
mmol) was formed 8-chloro-2-(3-nitrophenyl)imidazo[1,2-a]pyridine (2.80 g, 59%) as
a white solid. "H NMR (CDCl3): & 8.76 (m, 1 H), 8.40 (d, 1 H), 8.18 (m, 1 H}, 8.11 (d, 1
H), 8.04 (s, 1 H), 7.62 (¢, 1 H), 7.30 (d, 1 H), 6.79 (t, 1 H); *C NMR (CDCls): 3 148.65,
144.03, 143.35, 135.11, 132.26, 129.72, 124.51, 124.33, 123.66, 122.82, 120.97, 112.64,



8.18 (d, 1 H, 7.98 (d, 1 H, 7.77 (t, 1 H, 7.37 (t, 1 H, 4.46 (s, 1 H);
M5 nlz 326 (M+1l). WO 03/ 000689 PCT/ US02/ 18520 102 e)

N-{4- [ 8- GvboBwoeds{ 3- ni t rophenyl )i m dazo[ 1, 2- a] pyri di n- 3- ylpLTarpy1dse0 di nyl } -
N cyclopentylamne. In a simlar manner as described in Exanple 2 from
1-[8-chloro-2-(3- nitrophenyl)im dazo[1l, 2-a]pyridin-3-yl]-2-propyn-1-one
(1.95 g, 6.0 nmol) and 5 N-cycl opent yimguanl di ne hydrochloride (1.46 g,

9.0 mmol ) and sodi um et hoxi de in ethanol was forned

N-{4-[8-chl oro-2-(3-nitrophenyl)imdazo[ 1, 2-a] pyridin-3-yl]-2-

pyri m di nyh.56¢-MY ol/oRea (4 BEARS. CaledOfay CoBBUNRSCA7 98] Ha@m O, 18135.1H NVR
(CDCI3): 8 9.38-9.20 (broad, 1 H), 8.49 (s, 1 H, 8.29-8.24 (m 2 H), 8.10
(d, 1 H, Fqunﬂ@ﬁ%@(fh&% NH}5207 52 (d, 1 H, 7.10 (t, 1 H), 6.47 (broad, 1
H), 4.18 (broad, 1H) 1.98-1.85 (m 2 H, 10 1.75-1.53 (m 6 H); M

m z435 (

N- Cycl opgﬁfﬂ CEror%- (@ W%@Bhg]yi' WP?ZOE ?(g]pr)(f'fjWSp%éﬁrWl)dedgazo[ 1, 2-

al pyri gi n1n’3a yH.laZmauﬁérras@hMBbm Exdiple 18roM d-cRlordt2-8-N Nv  rN H 20 A
thick walled %tass ube was charged with N-{4-[8-chl oro-2-(3-
P

ni t r ophenylitydpheapdindezel 2t gpyridinn (230, B79-myel) ﬁﬂdjplﬂ@SPPONutywﬁblpéﬂt yl ami ne

44 d | d heated
to 150" c (ot ml Bampd® MR Rylctmanidsdab P 838 PR OG0 ST v fed
vi a fl ashnphyphemjipeidars(y,2-6 y|$dn|1é gacagﬁldeﬁ?demmg B3do) faeéam@ s@lﬁd?yH acet ate)
to provide N-cycl opentyl -4- 8-8
mor phol i nMR @MS)-rdB)tﬁdQHérﬁw Hf. Eih(ﬁo[ H), 8.72) (pyir )d 843340 (m, 2-Wy7-98ddii nani ne

ty ”9191%)%&6#?55 P36 MmO R L 1y %78 T Y Beces (kT
H), 6.61 (d, 1 H), 6.40 (d, 1 H), 533 (m 1 H), 4.33 (m 1 H, 4.00 (m 4
l(_Dl\/|+1§ > (c)m 1—?8 hlorg-zlé’, r?ltrophenml)lmldazoh 21c1]8p?;/r|(11|n51431 yﬁ]mZ p?opl;bn-1 o’\/B M 2480
In a similar manner as described in Example 2 from 8-chloro-2-(3-
nitrophenyl)imidazo[1,2-a]pyridine-3-carbaldehyde (2.70 g, 8.97 mmol) and ethynyl
15  magnesium bromide (54 mL, 0.5 M in tetrahydrofuran, 26.9 mmol) was formed 1-[8-
chloro-2-(3-nitrophenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-ol (2.60 g, 89%) as a
white solid. 'H NMR (DMSO-de): & 8.73 (d, 1 H), 8.57 (m, 1 H), 8.29 (dd, 1 H}, 8.19 (d, 1
H),7.83 (t, 1 H), 7.64 (d, 1 H), 7.11 (t, 1 H), 6.64 (d, 1 H), 6.09 (m, 1 H), 3.67 (d, 1 H); MS
m/z 328 (M+1).
20
d) 1-[8-Chloro-2-(3-nitrophenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-one.
in a similar manner as described in Example 2 from 1-[8-chloro-2-(3-
nitrophenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-ol (2.5 g, 7.64 mmol) was formed
1-[8-chloro-2-(3-nitrophenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-one (2.20 g,
25  88%) as a brown solid. '"H NMR (DMSO-ds): & 9.54 (d, 1 H), 8.57 (s, 1 H), 8.39 (d, 1 H),
8.18 (d, 1 H), 7.98 (d, 1 H), 7.77 {t, 1 H), 7.37 (t, 1 H), 4.46 (s, 1 H); MS m/z 326 (M+1).



30 WD 03/000689 PCT/ US02/ 18520 103 Exanpl e 32:

4-[ 2- (3- Am nophenyl ) - 8-chl oroi m dazo[ 1, 2-a] pyridin-3-yl]-N

cycl opentwbD-03/0mge8¢ mi di namine. NH2 NL NCI 5 NN ON HPCTasaz/sssbati on of
N-{4-[8-chl oro-2-(3-nitrophenyl)imdazo[ 1, 2-a] pyridin-3-yl]-2-

pyri mdinyl }-Ncycl opentyl am ne (744 n'? 1.71 mmol ) in ethanol (25 nL) was
added 10 tin(ll) chloride dihydrate (1.%22 g, 8.57 mmol ). The m xture was
heated at 80C for 4 hours. The solution was cooled to roomtenperature and
guenched by the dropwi se addition of saturated aqueous sodi um bi car bonat e.
Di chl or one} Na{'ﬁe[aAﬁbloaﬂ?l{(H—rﬁndphdnlgléinddagahi,Z:a]paydain -wgd-2nvpptrediogd i-W-br i ne. The
aqueous | ayg extracted with dichl oronet hane and the conbi ned organics
vere dri eQYOWRENYR{BHES um sulfate. 15 Filtration and concentration

fol |l oned i thyl acetate)

provi ded i’ﬁ’r%nﬁ%hgﬁhﬂﬁ%p IBPJ% 'fﬁjan&”% ?nﬁ(:?ggl)[[éll%g%gf%yrel di n-

3-yl]- Mcy.mmmml);mmzzqdmmapmmm- & 2¢B9pyn¥l;one %P5 gs6.a nirvalirndd NVR

CDCl 3 7, 39 7..16 1 ,
(7 05 (%h %ijdopgn&ggl(qﬂudlﬁe pyl_(?roclgt_)rg% 21;16 gﬁb&rr\m@ ) gid %orq{‘luq eE%oxn g EE’ 1 ::?)
i ég (1d54%’fﬂna])nol6\ﬁasgf%rrﬁéﬂ NJ{ZJZ'{)S-C@0%22((?1@@®he3ylmida%&1%-&H)yﬂdlﬁﬁfs {m2-2 H,

2-(3-Am ncpphmrqnhw}-w-qyctdpemmhe B- Q 8- I{B@gauls eprel#rtvykoimh Hb)NMR-(CDCl3): & ‘
pyrim di nyl o g 8 Rz ket 0.3 BY (s T eSed b G, 2 16T ) 7YY ed 2N H

H), 7.52 (d, 1 H), 7.10 (t, 1 H), 6.47 (broad, 1 H), 4.18 (broad, 1 H), 1.98-1.85 (m, 2 H),
10 1.75-1.53 (m, 6 H); MS m/z 435 (M+1).

Example 31:  N-Cyclopentyl-4-[8-(4-morpholinyl)-2-(3-nitrophenyl)imidazo[1,2-

alpyridin-3-yll-2-pyrimidinamine.

NO,

15

o

/\/ NS
b Cf

20 A thick walled glass tube was charged with N-{4-[8-chloro-2-(3-
nitrophenyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinyl } - N-cyclopentylamine (44 mg,
0.10 mmol) and morpholine (4 mL). The vessel was sealed and heated to 150 °C for 4
days. The mixture was concentrated in vacuo and purified via flash chromatography
on silica gel (2:1 to 1:1 hexanes:ethyl acetate) to provide N-cyclopentyl-4-[8-(4-

25  morpholinyl)-2-(3-nitrophenyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinamine (3 mg,
6%) as a yellow solid. 'H NMR (CDCls): 5 8.92 (m, 1 H), 8.67 (s, 1 H), 8.21 (d, 1 H), 8.13
(m, 1 H),8.01(d, 1 H), 7.53 (t, 1 H), 6.83 (t, 1 H), 6.61 (d, 1 H), 6.40 (d, 1 H), 5.33 (m, 1
H), 4.33 (m, 1 H), 4.00 (m, 4 H), 3.58 (m, 4 H), 2.14-2.06 (m, 2 H), 1.83-1.54 (m, 6 H);
MS m/z 486 (M+1).
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WO 03/ 000689 PCT/ US02/ 18520 104 In a simlar manner as described in
Exanple 3 from 4-[2-(3-am nophenyl) - 8-

chl or oi mwa0/0d0689 a] pyri di n-3-yl]-Ncycl opentyl - 2- pyri m dipcanisnz1§5200 ng,
0.25 mml) and cycl opentyl am ne was forned

2- (3-am nophenyl ) -N-cycl opentyl - 3-[ 2-

(cycl opentyl am no)-4-pyrinmdinyl]imnmda¥® 1, 2-a] pyri di n-8-am ne (40 ng, 36%
as a 5 yellowsolid."HNW (CDCI3): 8 8.89 (broad, 1 H, 8.03 (s, 1 H),
7.16(m 1H, 6.97-6.95 (m 2 H), 6.76-6.68 (m 2 H, 6.43 (d, 1 H, 6.25
(d, 1 H, ERamsle 8Br 0adj2-@- kﬂ’nnoﬂhé’n%l)(gﬂchﬂ)rd‘%dazéﬂ 1glpPRidiA-3t)]-AB. 72 (broad, 2
H, 2. 09 Z. 03 (m 4 H, I.82-I.54 (m IZ H,; M5 mz 454 (WI). 10 Exarrple
34: NQ/CEMM“_LL_MGL@%WI am no) - 4- pyrimidi nyl ] - 2-{3-

[ (cycl opropyl net hyl ) ami no] phenyl }i mi da?B{ 1, 2- a] pyri di n- 8-am ne and Exanpl e
35: 2-{3-[Bis(cycl opropyl net hyl )am henyl }-N-cycl opentyl -3-[ 2-

(cycl opentyl am no) - 4-pyrim dinyl i 0[12a]pyr|d|n8amne N~ N NN
NN NNNTIrNrNONHON 15Toaso| on of

2- (3-am nophenyl ) - N-cycl opent yl - 37X y&l opent yl am no) - 4-

pyrlméll nyl ]i m dazo[ 1, 2- a] pyri di N 8zfam Me {26 ng, 0.06 mMmmwol) in

1, 2-dichl oroethane (3 nL) wa ada/a| cy r opane car boxal dehyde (5.3 L,
0.08 nmml ), acetic acid (2 d sﬂ and sodiumtriacet oxyborohydride (25 ng,
0.11 mmol ). The m xture was stirred at roomtenperature for 2 hours and

th ched b t d..20 i car bonat e.
Et hor was 9adeiitanar AoEsBPe i b dermRtoE R Ay iR AW Te veshed
with bringy rlrﬁmw}wmdeawm;wmwg{ agh afmdl) iheBbAR (251md) \Fzﬁbeaddé@”bl ned

organi cs were dried over magnesium sulfate. Filtration and concentration

fol | oned iyl |cbbndcﬁrfwd@ttea(jr6§pm9 57 anmol.oThe: mixtrs anee Seateth gt 8AEderd ) el ut ed

{I Lftcygl Eﬁaw{sgifhé Of@tl %ﬁo‘%’ﬁgﬁtt ﬁ#ﬁ‘ ggd')‘&%% %%68%’ Wbr deaisfes20 105

pylrl m di nyddition dazeﬁbrbx&miulayus tinBbiasrooieaté.3DhBomatBaty whExdieplad 35) as an
ol

the organic layer was washed with brine. The aqueous layer was extracted with
dichloromethane and the combined organics were dried over magnesium sulfate.

15  Filtration and concentration followed by flash chromatography (1:1 to 1:2
hexanes:ethyl acetate) provided 4-[2-(3-aminophenyl)-8-chloroimidazo[1,2-a]pyridin-
3-yl]-N-cyclopentyl-2-pyrimidinamine (690 mg, 99%) as a foam. '"H NMR (CDCls): &
9.54 (broad, 1 H), 8.10 (d, 1 H), 7.39 (d, 1 H), 7.16 (t, 1 H), 7.05 (m, 1 H), 6.97 (d, 1 H),
6.84 (t, 1 H), 6.72 (m, 1 H), 6.51 (d, 1 H), 5.18 {d, 1 H), 4.33 (m, 1 H}, 3.72 (broad, 2 H),

20  2.14-2.06 (m, 2 H), 1.82-1.54 (m, 6 H); MS m/z 405 (M+1).

Example 33:  2-(3-Aminophenyl)-N-cyclopentyl-3-[2-(cyclopentylamino)-4-

pyrimidinyllimidazo[1,2-alpyridin-8-amine.
NH,

A N
e UD

25



foll owed by N-cycl opentyl-3-[2-(cycl opentyl am no)-4-pyrimdinyl]-2-{3-

[ (cycl opropyl net hyl ) am no] phenyl }i m dazo[ 1, 2-a] pyridin-8-amne (11.5 ny,
40% ( BExsiopBo0Bd) as a yell ow solid. For Exanple 34: 'H RERUSCDGS3): 8
8.96 (d, 1 H, 8065 (d, 1 H, 7.23 (t, 1 H, 6.95-6.92 (m 2 H), 6.80 (t,
1 H, 6.67 (d, 1 H, 6.30 (d, 1 H, 532 (m 1 H, 521 (m 1H, 4.39 (m
1H, 3.95(m 1 H, 3.00 (d, 2 H, 2.1942.09 (m 4 H, 1.82-1.59 (m 12
H) , 1.12(m 1H, 057 (m 2 H, 0.26 (m 2 H; M5 mz 508 (Mtl). For
Exanple 35:"H NVR (CDCI 3): 8 8.91 (broad, 1 H), 8.00 (d, 1 H, 7.23 (m |
H, 7.00 (8q s%llaH)nanﬁ’ergﬁ d(=_§br|b@d i’r‘)Exaﬁ\fﬁé‘M‘t@% 4-'[2-ft&-oanﬁnc?;ﬁ\e(1§ll 81 h), 6.46 (d,
1 H, 6.26 (d, 1 H), Qé (m 1 H, 3.91.
(m 1 H), chlopgimidazold, 2H91,py lmﬁ-zlldwwa@pentw-iﬂ pvxmadmarrwse 1@%91@51) 0.99 (m

mat o7 i WO PELPlPPR Yoy Bieb g stnrom ViR el o orovi de

the corr egRRPEHHENINGIL QBRI IFAkbz0R62-a] HeidlrPBLaMhé (o hE, FevanBhke 36:

3-{8-Chl oro- 3- [2-(cyc| opentyl am no)-4-pyr| m di nyl %I ni dazo[ 1, 2-
a] pyri 8i nyeHow ;aindntidwwar(em@a &RI88 (Brond,@TH), 803 f4) T K).N. 16 (w, 1), 6.97-6.95

descr i bed (nd B 6081, DM 55T Ml b 3B Tlr b Frend e WA Bl 3G 0. &°

nol ) - and 331qh, 91 R7 PRkl ﬁmm 05348, OH), 1@2 mxrgﬁ)u/mswrs% Jraa3- (8-

chlor0|mdazo 1, 25"a] pyri di n- 2 y)benzonltrl 199" as a tan solid.
'H NVR (EMBO-d6): 8 8.67 (s, 1 H), 8.56 (d, lH) 839(5 1 H), 8.32 (d,
1 H, 7.80 (d, 1 H, 7.67 (t, 1 H, 7.49 (d, 1 H, 6.93 (t, 1L H; MBS mz
254 (M+1l). WD 03/000689 PCT/ US02/18520 106 b)

3- (8- @l OFEQaerI‘eQWW|N—®@m&ﬂvﬁ{EI®Mbp@t ainp)-Hogriaaginylid-¢3- In a sinilar
manner as descrl bed |n Exa 8 chl ororm dazo[ 1, 2- a] pyri di n-
2-yl ) benzdsy¢leprppylmethyk y chlorlde(O 91 ni,
9.78 mmlg). N ;

fornylim dazo . *limy y 7 Slomme
solid. lH(NV@perulammo) 4—pyr|m|d|nyl]|m|dazo[1 2- ahoyndm 8- -amine.

Vs Cp
I\« I\
ey o Lo
O g

15  To a solution of 2~(3-aminophenyl)-N-cyclopentyl-3-[2-(cyclopentylamino)-4-

pyrimidinyllimidazo[1,2-a]pyridin-8-amine (26 mg, 0.06 mmol) in 1,2-dichloroethane
(3 mL) was added cyclopropane carboxaldehyde (5.3 L, 0.08 mmol), acetic acid (2
drops) and sodium triacetoxyborohydride (25 mg, 0.11 mmol). The mixture was stirred
at room temperature for 2 hours and then quenched by the addition of saturated

20  aqueous sodium bicarbonate. Ether was added and the layers separated. The organic
layer was washed with brine. The aqueous layer was extracted with ether and the
combined organics were dried over magnesium sulfate. Filtration and concentration
followed by flash chromatography (3:1 to 2:1 hexanes:ethyl acetate) eluted first 2-{3-
[bis(cyclopropylmethyl)amino]phenyl}-N-cyclopentyl-3-[2-(cyclopentylamino)-4-



(DVMSO-d6): 8 10.07 (s, 1 H), 9.53 (d, 1 H, 840 (s, 1 H, 828 (d, 1 H,
8.03 (d, 1 H, 7.97 (d, 1 H, 7.78 (t, 1 H, 7.35 (t, 1 H; M5Smz 282
(I\/H). C)WO 03/000689 PCT/US02/18520
3-[8-Chl or o- 3- (1- hydroxy- 2- propynyl )i m dazo[ 1, 2- a] pyri di n-2-yl ] benzonitrile
. 10 In a simlar manner as described in Exanple 2 from
3-(8-chloro-3-fornylimdazo[ 1, 2- a]pynQﬁn 2-yl)benzonitrile (1.79 g, 6.34
mol ) and et hynyl magnesi um brom de (15.23 ni, 0.5 Min tetrahydrofuran,
7.62 mol ) was forned 3-[8-chloro-3-(1- hydroxy-2-propynyl)imdazo[1, 2
a] pyri di npZrimidirdlivaidaida]t,24cdpyritlir38-amin® B4 mas 1@ )fikdrepls 8b) ab.anldl NMR ( CDCl 3) :
8 8.62 (d, , 7.49 (t, 15
1 H, 7. 3§°'IIHV€dPVIII CV(&OFM’EVIJI%(CILBIOP%‘I@%’“W&II) 41F’YHI""II§III22 I%road 1 H, 2.69

(d, 1 H; (W@Sgrapylt%gﬁﬂg %IITH)]&)hg)I I%leéd 12 n] yridin-8- a ine (11.5. mg, 40%)])

3-(8-Chl or propi o azo |n 2-yl')benzonittile. In a
similar miihxasiplesst) desqﬂld&esi)han(E)@ﬁmIpE ﬁ 1‘HI NIMR3(CD8L): Bl said31 H),-806dr oxy-2 20

I d 1,2- b I
For meds 3. (61 0T b 3P 6P 8T THUADOLE 120k, -GG bW 1 1 1o

8 01 I@a PRAZGITIR . 130 S8R R b0 M F Bosiglly ”’87030(?t g

H) ,
H, 2.95 (82-15m, TQEH)m 12 606l H)}/QJS)’ mZSHQ:)O 26 (m, 2 H); MS m/z 508 (M+1). For

3-{8-Chl 3-[ 2- tyl d 2- di n- 2-
sk AT b b Tt ™
3-(8-chl d I tgiq 950
Mt e otees brfidic b

and poo assnur(‘ncarl-bmmtm 3M)] 319Btd11,a]n16] 3:2a<d, o) d4-2.04 (m, 4 H), 1 82 1.53

3-{8-chl 3- I

pyIl mCdl gII'Ig‘]IQTIIﬁQ;’Q/ Iglg]oﬁ%% IIEIIzIni”' ZOI/I “E)éT'IiI@NISt’P'IzISQZ((MTdI ngr BXapleas a
IIEIIOQI(/II Soba)qmsgggg%f %9?@%&? th%ﬂ?ér%ﬁ?ﬁ rocwgrlc aIﬂ&(:I\III(I%tIGé?%Ip%wdesth@ 39

7.55 (t, totpspordidd hydroctoride sal6a9? yeltow SDIIH-I) 6 38 (d, 1 H, 5.39 (br oad, 1
H, 4.36 (m 1 H), 2.22-2.07 (m 2 H, 1.84-1.58 (m 6 H): M m z415
(MH1). 5 Exanple 37: 3- 8-(Cclo ent lamno)-3-[2-(c clo ent |am no)-4-

pyr i mygli nyldh e 482 ol3l{ L cRbRYBLELERyRopenhydamiaeRE tpyiikflinyiiidazo[1,2-

a)pyridin-2-yli tbenzonitrile. CN
N N g
N N
20 =N |
N
N
H

a) 3-(8-Chloroimidazo[1,2-a]pyridin-2-yi)benzonitrile.

In a similar manner as described in Example 2 from 3-(bromoacetyl)oenzonitrile (2.45
25 g, 10.9 mmol) and 3-chioro-2-pyridinamine (1.40 g, 10.9 mmol) was formed 3-(8-

chloroimidazo[1,2-a]pyridin-2-yl)benzonitrile (1.67 g, 61%) as a tan solid. 'H NMR

(DMSO-ds): & 8.67 (s, 1 H), 8.56 (d, 1 H), 8.39 (s, 1 H), 8.32 (d, 1 H), 7.80 (d, 1 H), 7.67 (t,

1 H), 7.49 (d, 1 H), 6.93 (t, 1 H); MS m/z 254 (M+1).



NH 10 NNNON H In a simlar manner as described in Exanple 3 from
3-{8-chloro-3-[2

(cycl operwgloaniassd - 4- pyri m di nyl Ji m dazo[ 1, 2-a] pyri di n- 2- pCrhasezosedari | e
(125 ng, 15 0.30 nmol) and cycl opentyl am ne was forned

3-{8-(cycl opentyl am no) - 3-[ 2-

(cycl opentyl ami no) -4-pyrimdinyl]imdal{ 1, 2-a] pyridi n-2-yl }benzonitrile
(60 mg, 430/0) as a yellow solid. "HNWR (CDClI3): 6 8.62 (broad, 1 H),
8.12 (d, 1 H, 806 (s, 1 H, 7.88(d, 1 H, 7.63 (d, 1 H), 7.48 (t,

H) ,
6.78 (t, 3 Zal 1 5.20 (d, 1 H),
453 (m E) ﬂ'D(B C‘ﬁlo?@ %Fbrm%ln‘ﬁ')dazcgia aéﬂndﬁ'—ﬂ-‘?l}beﬁzo@\,@tn(éjso T gi)l o 12(H); |2‘%
M iz 46m4mprmm@asdeﬂea@i nncExbmstm ﬂramze( -:blercmmtm[é 23@pyridin-

N- Oycl h
oy i e 5 Isppeioitife 68 dufisfatne fad ARRARPRSOMIOOR Bolries, 4
2- Am no- 3ypadhy mWnrd-?MHyﬁbnﬁamlae &&m%é@%@ﬁéﬂpﬂs-@maﬂ) 620 g, 0.11 nol es)

was placed in a steel nb and treated with 10 ammoni um I‘OXI de (300
m-) ab 1ﬁﬁmyhmld9|z<vb1lba]pMne?—ylﬂEnmw& U9 g, 988} asrpMdite Sol{cb

o 2o T OB st e A A ©

6, 8- Dchlwqp’éfﬁg ng qgﬁe{@wlg mSCh%}l%%é (R=+3).pyridine. 15 In a sinmlar

manner as descri 2 from 2- am no- 3, 5-di chl oropyridine (7.0 g,
43 mol ), 2-brono-4' -fI uoroacet ophenone (9.6 g, 44 mmol) and sodi um

et hanol - cE88- sl ed- Ry R e v 8 YR upi e (s o 6704
as a 30! i ¢h 3 iidMRanner as described in Example 2 from 3-(8-chloro-3-formylimidazo[1,2-
alpyridin-2-yl)benzonitrile (1.79 g, 6.34 mmol) and ethynyl magnesium bromide
(15.23 mL, 0.5 M in tetrahydrofuran, 7.62 mmol) was formed 3-[8-chloro-3-(1-
hydroxy-2-propynyl)imidazo[1 2~a]pyridin-2-yl]benzonitrile (1.94 g, 99%) as a white
solid. "H NMR (CDCl3): § 8.62 (d, 1 H), 8.85 (s, 1 H), 7.80 (d, 1 H), 7.58 (d, 1 H), 7.49 (t,
15 1H),7.35(d, 1 H), 6.84 (t, 1 H), 6.02 (d, 1 H), 3.72 (broad, 1 H), 2.69 (d, 1 H); MS m/z
308 (M-+1).

d) 3-(8-Chloro-3-propioloylimidazo[1,2-a]pyridin-2-yl)benzonitrile.
In a similar manner as described in Example 2 from 3-[8-chloro-3-(1-hydroxy-2-

20  propynyl)imidazo[1,2-d]pyridin-2-yllbenzonitrile (1.0 g, 3.25 mmol) was formed 3-(8-
chloro-3-propioloylimidazo[1,2-a]pyridin-2-yl)benzonitrile (950 mg, %) as a brown
solid. "H NMR (CDCls): § 9.72 (d, 1 H), 8.09 (s, 1 H), 8.01 (d, 1 H), 7.83 (d, 1 H), 7.75 (d, 1
H), 7.63 (t, 1 H), 7.20 (t, 1 H), 2.95 (s, 1 H); MS m/z306 (M+1).

25  e) 3-{8-Chloro-3-[2-(cyclopentylamino)-4-pyrimidinyl]imidazo[1,2-a]pyridin-2-
yl}benzonitrile.
In a similar manner as described in Example 2 from 3-(8-chloro-3-
propioloylimidazo[1,2-a]pyridin-2-yl)benzonitrile (950 mg, 3.11 mmol) and
N-cyclopentyl guanidine hydrochloride (1.01 g, 6.23 mmol) and potassium carbonate
30 in ethanol was formed 3-{8-chloro-3-[2-(cyclopentylamino)-4-
pyrimidinyllimidazo[1,2-a]pyridin-2-yl}benzonitrile (170 mg, 13%] as a yellow solid.



(CDCI3): 8810 (s, 1 H, 7.94 (q, 2H), 7.81 (s, 1 H, 7.26 (s, 1 H, 7.12
(t, 2H); 19F NWR 20 (CDCI3) 8 -113.4; Ms mz 282 (Mt1l). c)

6, 8- Di chlwp®m3/260649 f | uor ophenyl )i m dazo[ 1, 2- a] pyri di ne- 3- cachalsdzissoe.

6, 8- Di chl oro-2- (4-fl uorophenyl )i m dazo[ 1, 2-a] pyridine (6 g, 0.021 nol es)
was treated with phosphorous oxychloride (3.0 mL, 33 nmol) in

N, N-di met hyl formam de in a 25 sinilar Mhner as descrlbed in Exanple 2 to
gi ve 6, 8-dichloro-2-(4- fl uorophenyl )i mdazo[ 1, 2-a] pyri di ne- 3- car bal dehyde
(4.9 9, 75 % as a white solid. "H NWR (CDCI3): 8 10.05 (s, 1 H), 9.69 (d,
1H), 7. 861I@<N,MI2 a3 (B1-110. 3;
M5 i z309 mlaygggo%fgé%ang /USO(ng,?LgI%;%Idh § ]1% ;W@ 22

1-[ 6, 8- Di .INbﬁ.ﬂﬂ)MﬂVtﬁbﬂdﬂh@ﬁ?lﬁ)'lriri).(ﬁa&&)(m] ), é]%?y(brqadnl B).y#36-(m, pr opyn- 1- on

I i b f 6, 8- di chl 4-
Fi uor ophenth 548818 &b T35 P8 Irels MR AL (6 o, 0. 016 mmol) was
bt d
2 [gl gedlchl or o- 2-(4- quorophen | )imdazo[ 1, 2 a] pyridin-3-yl]-2-propyn-1-on
e (1.65g, Egampe {8 ylamir el I3mirg) 1H, 7.7 (m
? 7 15 pﬂ: n’mdzrm 1m|%azo%1§ dpyrldl_rQQ y]I?benzcl)VRtrﬁCDCI 3) 6 -111. 1 NB mz 333

N-Q/ Iopentyl 4-16, 8-di chl oro-2- (4- quo&\PphenyI)l m dazo[ 1, 2- a] pyri di n-3-yl ]
pyri m di nam ne. 10 From
, 8-di chl oro-2-(4-fl uorophenyl)i ) o[ 1, 2-a] pyridin-3-yl]-2-propyn-1-on
700 ng, 2.1 mmol), cyclopentyl Ai di ne hydrochl oride (514 ng, 3.2
mol ) and pot aSSI um car bonate (440 ngy, 2 rHrm)I) in ethanol was obtained

cl.opentyl - I N\ &
-d0chl or o- 2-(4-f| uor ophenyl )iN’% azoN1, i di n-3-yl]-2-pyrimdinamn
N 8 7 (broad s, 1 H), 8.10 (d,

e 20 ny, 78% as a solid. > , , 8.
1 H), 7.64 (q, 2H), 15 7.44 (@, JINH, 7.12 (t, 2H), 6.39 (d, 1 H, 5.4 (m
1H, 4.34 (m 1H, 2.0-2.1 oH . 1.4-1.9 (m 6H): 19F NVR (CDCI 3) 8

~ o< _"‘CD

112.5; M5 mz 442 (Mtl) |l e 39:
N-{ 4- [ 6- Clin asimiBr (rtapmr@pdmoylbgmrbganmlf( 3 fiomudr{8paidergtd-l2n dazof 1, 2-
a]pyridin (cyc%antyla%Y rE dyrqud}ny T azo‘ﬁofnﬁﬁ/yrfa y1}be%90n'i:tril\£: (1%\7\&‘1 N~

15  0.30 mmol) and cyclopentylamine was formed 3-{8-(cyclopentylamino)-3-[2-
(cyclopentylamino)-4-pyrimidinyllimidazo[1,2-a]pyridin-2-yl }benzonitrile {60 mg,
43%) as a yellow solid. 'H NMR (CDCls): & 8.62 (broad, 1 H), 8.12 (d, 1 H), 8.06 (s, 1 H),
7.88(d, 1 H), 7.63 (d, 1 H), 7.48 (t, 1 H), 6.78 (t, 1 H), 6.33 (d, 1 H), 6.27 (d, 1 H), 5.26 (d,
1 H), 5.20 (d, 1 H), 4.32 (m, 1 H), 3.92 (m, 1 H), 2.14-2.06 (m, 4 H), 1.80-1.51 (m, 12 H);
20 MS m/z 464 (M+1). ’



YN N 25 Hci In a simlar manner as described in Exanple 3 from

N-cycl opentyl - 4-[ 6, 8-di chl or o- 2-

(4-f1 uor opbenybdeBIr dazo[ 1, 2-a] pyri di n-3-yl]-2-pyri m di nampPag/ysasesay, 0.57
mmol ) and cycl opentyl am ne was obt ai ned

N-{4-[6-chl oro-8-(cycl opentyl am no) - 2-{4-
fl uorophenyl )i m dazo[ 1, 2-a] pyri di n-3-y qa 2-pyrimdinyl}-Ncycl opentyl am ne
(140 30 ng, 50% as a solid. "HNWR (CDCI3) 8 9.03 (broad s, 1 H), 8.06 (d,
1H, 7.61 (q, 2H), 7.11 WO 03/000689 PCT/US02/18520 110 (t, 2H), 6.33 (d,
1 H), 6. 24xdnble 38H) N-Bydsbeaell-41[6l8-dichlors 2(d-flubrbBhendl)infdazoil, 2t H), 3.91 (m
1H, 2021 (m 4H, 1.,4-1.9 (m 12H);19F NWR (CDCl3) 8 -113.4; M5 niz
491 (M+1) a_]gmuiﬂgjmynmldmamme. F

N- Cycl opentyl -4-[ 6, 8-di brono-2-(4-fl
a] pyridin-3-yl]-2-pyrimdinamne. F
6, 8- di br ono- 2- (4-fl uor ophenyl )i m dazo
as described in Exanple 2 from 2- am no
mol ), 5 2- br onp- 4' - f | uor oacet ophegbn

ophenyl )i m dazo[ 1,2 5

NNBr 10 YHBr ONa)

,2-a]lpyridine. In a simlar manner

Ne- di bromopyridine (15.0 g, 60
60 nmmol ) and anhydrous 15

pot assi um carbonate (8.22 g, 60 N) S @gbtained, after recrystallization
from et hanol, 6, 8-di brono-2- por ophe )i mdazo[ 1, 2-a] pyridine (18 g,
829 as a solid. '"H NWR ( :Hg8 8.28 ¢is, 1 H), 7.98 (q, 2H), 7.88 (s, 1

H, 7.58 (s, 1 H, 7.16 (t, 2H); 79F NMR (CDCI3) 8 -113.4; M5 mz 369
(M+1) . 20a)p2-Amino-3,5-dichloropyridine.

1-[6, 8-Di bronp-2-(4-f] h [)imd 1, 2- i di n-3-yl]ethan o

i il ar RS aeudTeiah o 0 Elalfsl BasPIRdcdi b SHehbom b bhgs wih "
f 1 uor gphegyl ki : ni,di -3 i i id 30
5 OB b AP o e e c

1-[ 6, 8- di ks giv®22anhife$3, Brdich PiRepYyitine I Blgizas[alwite solid. "H NMR (CDCls) & 7.92 (d,

1H), 7.48 (d, 1H), 5.1 (broad s, 2H): MS m/z 163 (M+H).

b) 6,8-Dichloro-2-(4-fluorophenyl)imidazo[1,2-a]pyridine.

15  In asimilar manner as described in Example 2 from 2-amino-3,5-dichloropyridine (7.0
g, 43 mmol), 2-bromo-4'-fluoroacetophenone (9.6 g, 44 mmol) and sodium
bicarbonate (4.0 g, 44 mmol) was obtained, after recrystallization from methanol, 6,8-
dichloro-2-(4-fluorophenyl)imidazo[1,2-a]pyridine (8 g, 67%) as a solid. 'H NMR
(CDCl3): 5 8.10 (s, 1H), 7.94 (q, 2H), 7.81 (s, 1H), 7.26 (s, 1H), 7.12 (t, 2H); "°F NMR

20 (CDCl3) § -113.4; MS m/z 282 (M+1).

¢) 6,8-Dichloro-~2-(4-fluorophenyl)imidazo[1,2-a]pyridine-3-carbaldehyde.
6,8-Dichloro-2-(4-fluorophenyl)imidazo[1,2-a]pyridine (6 g, 0.021 moles) was treated
with phosphorous oxychloride (3.0 mL, 33 mmol) in N,N-dimethylformamide in a

25  similar manner as described in Example 2 to give 6,8-dichloro-2-(4-
fluorophenyl)imidazo[1,2-a]pyridine-3-carbaldehyde (4.9 g, 75 %) as a white solid. 'H
NMR (CDCls): & 10.05 (s, 1 H), 9.69 (d, 1H), 7.86 (g, 2H), 7.65 (d, 1H), 7.25 (t, 2H); F
NMR (CDCl3) 6 -110.3; MS m/z 309 (M+1).



a] pyridin-3-yl]ethanone as a yellow solid. 1H NVR (CDCla): 8 9.97 (d, 1 H),
7.92 (d, 1 H, 25 7.61 (g, 2H), 7.24 (t, 2H), 2.22 (s, 3H); 79F NWR (CDCl 3)
8 -111. 5;whB3tpwddl (M+l). c) PCT/US02/18520

N-Cycl opentyl -4-[6, 8-di bronp- 2- (4-fl uorophenyl )i m dazo[ 1, 2-a] pyridin-3-yl]-
2- pyrimdinamne. In a simlar manner s described in Exarrpl e 1 treatnent
of 1-[6, 8-di brono-2-(4- 30 quorophenyI m dazo[ 1, 2- a] pyri di n- 3-yl ] et hanone
(850 ng, 2.1 mmol) with N, N di nethyl fornmam de di nethyl acetal (30 nmi),
foll owed by condensation of the WO 03/000689 PCT/US02/18520 111 resulting

(gE) tlh[ |6;d8 1d[6tﬁ-melo29-(24(4fl-flumplpdfrwﬂmi|dézn{1d2}n%qyﬂjdi21—3i-]yﬂy2-ipdipyn31-yll1\ﬁ 3- I
(yl me_ Y ?ma gl?ntlér fnarrlr?ee%rs] deSC(I?Ing in éxam ?r%en X dl(%llléirglzd(fe gave cyctopen

Eg Og di br ?|g§59%pérfb1) rwgfsoggbs@ygsd.ge gg%ﬁiggeeg%ﬁ @4 H8h9 nﬁnm&%@%@maﬂ di nami ne

(br oad s, 11[6|ﬂ}d|cP80r’k82((d-ﬂLE)rdefl)|yl)lm|dé10[(ld alpytidin- 3Fyl$82 propy®Hy-onen(1564, (t 2H) ,
6.40 (d .0 (m

6H); 1BF Mﬁ’% @mltyyv @hd 11*2 ‘\EMR K@(}l.as 9 9ggdd (Wﬂ'ﬂ;(mé}fﬁs{;%as@@x% o a1l
N-{4-[ 6- B xamt
al |{0yri[di n- -'yl ] -'\g'%@(ﬁﬁ?di yl ?M%’%Z?%ﬁent ?;%Png.r]yF) N r\vazﬁl[ N 1518-H Br

In a simlar manner as described in ExaaneSfrom
N-cycl opentyl - 4-[ 6, 8-di br ono- 2- o o
(4-f1 uor oghérﬁmbopmtuhédﬁﬁ -gichipioy 21 (difvomppenybmigazelhi2aelpwidins-(8o ny, 0. 19

nmol ) an & %L% Réyl am ne was obtai ned
N-{4-[6-Db Xn% K ?‘cycl opentyl am no)-2-(4 20
12 I780r Qphem%dn) nItBdaﬂﬂ{lﬁ@zﬁ}ﬁymnfbhgnﬁhryiHld}azl\?’{; ,paédgiéTﬁBdihmyg}-—ingmgwi-mmt yl arri ne
, as a yellow sh soli ,
8. ogn?d, ?mfgmg 2 %mrrm!) cycipentykgyanidipe h@mch %'%51%{"92 olggn d, 1 H,
5.30 (d, 5-2.
1ot 1oF RREueftohife G4dng, 22 ol S%E’Mfwﬁ Ooiged syt o tm
PCT/ US02/ Iﬁimhlom@ (4—fluorophenyl)|mldazo[1 2-a]pyridin-3-yl]-2- pynmldmamme (720
mg, 78%) as a solid. "H NMR (CDCls) § 9.77 (broad s, 1H), 8.10 (d, 1H), 7.64 (q, 2H),
15 7.44(d, 1H), 7.12 (t, 2H), 6.39 (d, 1H), 5.4 (m, 1H), 4.34 (m, 1H), 2.0-2.1 (m, 2H), 1.4-1.9

(m, 6H); "°F NMR (CDCls) 8 -112.5; MS m/z 442 (M+1).

Example 39:  N-{4-[6-Chloro-8-(cyclopentylamino)-2-(4-fluorophenyl)imidazo[1,2-

alpyridin-3-yll-2-pyrimidinyl }-N-cyclopentylamine.
20 .

o

In a similar manner as described in Example 3 from N-cyclopentyl-4-[6,8-dichloro-2-

25

(4-fluorophenyl)imidazo[ 1,2-a]pyridin-3-yl]-2-pyrimidinamine (250 mg, 0.57 mmol)
and cyclopentylamine was obtained N-{4-[6-chloro-8-(cyclopentylamino)-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinyl }- N-cyclopentylamine (140

30  mg, 50%) as a solid. "H NMR (CDCls) § 9.03 (broad s, 1H), 8.06 (d, 1H), 7.61 (g, 2H), 7.11



Exanpl e 42: 6-Bronmp- N-butyl -3-[2-(cycl opentyl am no) - 4-pyri mdinyl]-2-(4-

fl uorophenyl )i m dazo[ 1, 2-a]pyridin-8-amne. F5N / , N" NNN HBr

In a simweromensser as described in Exanple 3 from PCT/US02/18520

N-cycl opentyl - 4-[6, 8-di bronp-2- 10

(4-fluorophenyl)im dazo[1, 2-a] pyri di n- 3- yI] 2-pyri mdinam ne (100 ng, O.19

nmmol ) and n-butyl am ne was obt ai ned

6- br ono- N- but yl - 3-[ 2- (cycl opent yl ami no)-4-

pyri m dinyl]-2-(4-fluorophenyl)im dazo[1, 2-a] pyridin-8-amne (50 ng, 50%

as a yel (tozmsmg@dnﬂ) aldzi(all\fm)(ml(cﬁ)mﬁs%z@ 1G-t)rm61(nﬁ1HJ, 391 (nBAHD (d, 1 H),

7.63 (q, 2H), 5 (t, 2H), 7 (m 2H), 4.40 (m 1 H),

3.31 (m za)zmnmrﬁ 1418 (nzH)ZH iBFaNMR GZD(Gh) 815131m|)/l5 m/zoM1(M+8H) ;. 19F NMVR

(CDC13) 8 -113.4; M5 mz 523 (Mtl). Exanple 43:

N-Cycl opentyl - 4-[2-(4-fluorophenyl) -6, 8-di (4-

mor phol i nigkanh g1t 467 0 MLeyetchkRiy-4di6!B-Sib¥dnho-2-=-@YflidibgheRdnidazofi,2-20 N O/ 1

N, ) NrrON{N 0 25 In asimiar manner as described In Exanple 3 from

N- cycl Dpealpytidin-3-§ll@2-gyrimidinamine.

(4-fluorophenyl)imdazo[1, 2-a] pygi din-3-yl]-2-pyrimdinam ne (100 ng, 0.19

nmol ) and norpholine at 100C for days was obt ai ned

N-cycl opentyl -4-[ 2- (4-

fl uorophenyl) -6, 8-di (4- nor pholin

mne (25 30 ng, 24% as a yellow sh

8.11 (d, 1 H), 7.66 (g, 2H), :

5.24 (d, 1 H), 4.45 (m 1 H),N47.§
N

’ oA
H Br

a) 6,8-dibromo-2-(4-fluorophenyl)imidazo[1,2-a]pyridine.

m dazo[ 1, 2-a] pyridin-3-yl]-2-pyrimdina

pid. 1H NMR (CDCI3) 8 8.66 (s, 1 H),
\2|—|)Br6 49 (d, 1 H, 6. 43 (d, 1 H
3.94 (m

In a similar manner as described in Example 2 from 2-amino-3,5-dibromopyridine
(15.0 g, 60 mmol), 2-bromo-4'-fluoroacetophenone (13 g, 60 mmol) and anhydrous

15  potassium carbonate (8.22 g, 60 mmol) was obtained, after recrystallization from
ethanol, 6,8-dibromo-2-(4-fluorophenyl)imidazo[1,2-a]pyridine (18 g, 82%) as a solid.
"H NMR (CDCl3): & 8.28 (s, 1H), 7.98 (q, 2H), 7.88 (s, 1H), 7.58 (s, 1H), 7.16 (t, 2H); °F
NMR (CDCls) & -113.4; MS m/z 369 (M+1).

20  b) 1-[6,8-Dibromo-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]Jethanone.
In a similar manner as described in Example 1 from 6,8-dibromo-2-(4-
fluorophenyl)imidazo[1,2-a]pyridine (3 g, 8.0 mmol), acetic anhydride (30 mL) and
catalytic sulphuric acid was obtained 1-[6,8-dibromo-2-(4-fluorophenyl)imidazo[1,2-
alpyridin-3-yllethanone as a yellow solid. 'H NMR (CDCls): 8 9.97 (d, 1 H), 7.92 (d, 1H),
25  7.61 (q, 2H), 7.24 (t, 2H), 2.22 (s, 3H); "*F NMR (CDCl3) & -111.5; MS m/z 411 (M+1).

¢) N-Cyclopentyl-4-[6,8-dibromo-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-

pyrimidinamine. ,

In a similar manner as described in Example 1 treatment of 1-[6,8-dibromo-2-(4-
30 fluorophenyl)imidazo[1,2-a]pyridin-3-yllethanone (850 mg, 2.1 mmol) with N,N-

dimethylformamide dimethyl acetal (30 mL), followed by condensation of the



WO 03/ 000689 PCT/ US02/ 18520 113 4H), 3.60 (m 4H), 3.13 (m 4H), 2.0-2.1
(m 2H), 1.4-1.9 (m 6H);19F NWR (CDCI3) S - 114.1; M5 mz 545 (Mtl).

Exanpl e 4O oBlo¢ossg 6- Br ono- 2- (4-f 1 uor ophenyl ) - 8- et hyl i m @#aza[sS02/18520
1,2-a]pyridin-3- 5 yl]-2-pyrimdinyl}-Ncyclopentylamine. FN NN 10 ON
H Br a) 6-Brono-2-(4-fluorophenyl)-8-nethylimdazo[1,2-a]pyridine. In a
simlar manner as described in Exanpl e'® from 2- ani no- 5- br ono- 3-

met hyl pyridine (14.0 g, 75 mml), 2-brono-4'-fluoroacetophenone (19.5 g, 90
mmol ) and anhydrous potassi um carbonate (12.4 g, 90 nmol) was obtai ned

6- br ormI 2ff(54|‘1tllf_1|@l§|2l\gfl+@6Wmﬂmb)%-&;ﬂﬂbmvhélm)mm;ﬂ%l2-'&1@\@31*"'-5’?\4%3-( 16. 2 g, 71%
716 Sf 'gilmethvla@gnq)# pionfw Hznéay?tb(@sfélmnwl’gfgﬁd%ﬁgs%%%@vwwv'ﬁzt 3; %’
m z 305 (Mgﬁuijbrg%o-é?-ﬁf g_Boihérﬁlﬂdﬁlﬁerg‘PP@edirm i3 FL yrimidinamine (600

i mdazo[1 pyri

6- Br ono- Zn(g454%lfcf ﬁvmftap’d ) bs ByHEiW'soﬂld erd\H\ZIBIIGD(Zs)a& P8 i(tetoaes, (16),8,130(d 021
nol es) was ted was treated \?4 p osphorous @(){ gl oride (2.8 nmL) in
NN i Fot G 7ddgeiHle efm 0k it b dRgn. 100. ek b Y Bk a3 meingbe 2 t o

ive 6-Dbr A

?ret hyl i m ggggt' f‘@hﬁ’g F@g g)\wﬁﬂg lCde%yHZEtg/.IS]méz’ 5%)5((5/“0 “as a white
solid. 1HyhMse-68DCl 3). 8 10.04 (s, 1 H, 9.73 (s, 1 H, 7.86 (q, 2H), 7.53
(s, 1 H, 7.25 (t, 2H), 2.75 (s, 3H); 25 19F NWR (CDCI 3) 8 -111.0; M '
m z334 (Mtl). c)

Exanplie 2a]pmmneam]gmpyam(danmMpmmpemwna)mee 30

met hyl'i m dazo[ 1, 2-aJ pyri di ne- 3-cg bal dehyde (4 g, 0.012 mmol) was obt ai ned
1-[6 WO 03/000689 PCT/ US02/ 18520 4

1 ﬁ Br
In a similar manner as described in Example 3 from N-cyclopentyl-4-[6,8-dibromo-2-
(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinamine (100 mg, 0.19 mmol)
and cyclopentylamine was obtained N-{4-[6-bromo-8-(cyclopentylamino)-2-(4-

20  fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinyl }- N-cyclopentylamine (70 mg,
69%) as a yellowish solid. 'H NMR (CDCls) & 9.15 (broad s, 1H), 8.09 (d, 1H), 7.64 (q,
2H), 7.15 (t, 2H), 6.38 (m, 2H), 5.36 (d, 1H), 5.30 (d, 1H), 4.40 (m, 1H), 3.93 (m, 1H), 2.0-
2.2 (m, 4H), 1.5-2.0 (m, 12H); "F NMR (CDCl3) 6 -113.5; MS m/z 535 (M+1).



br ono- 2- (4-fl uor ophenyl ) -8-net hyl i m dazo[ 1, 2-a] pyri di n-3-yl]-2-propyn-1-one
(1.9 g, 449% as a solid. This solid was treated with cycl openyl guani di ne
hydr ochl owode/0¢bs8 g, 8 mml) and anhydrous carbonat e (1PCI/upo2/8500m01) in
et hanol as described in Exanple 2 to give, after silica gel chromatography
(1:1 ethyl acetate:hexane), N-{4 5

[ 6- br onp- 2- (4-fl uor ophenyl ) - 8- net hyl i n“c?azo[ 1,2-a]lpyridin-3-yl]-2-pyrimdin
yl}-N- cyclopentyla mne (1.2.9, 25% as a solid. 1H NWR (CDClI 3) S 9.83
(broad s, 1 H, 811 (d, 1 H, 7.67 (g, 2H), 7.28 (s, 1 H, 7.16 (t, 2H),
6.39 (d, Exdrple 52:276{Bloma-MHbutyl-3H4R-(cplogent)lamidofF@-pyrimididid]-2-@-0-2. 1 (m

2H), 1.5-2.0 (m ?H).; 18F NVR (CDCI3), S -113.8; Ms mz 467 (M+l). 10
Exanpl e 4Huonapbsnyllis V) 2-0lgysidin-8antR&nt yI anmi no) - 4- pyri mi di nyl ] - 2- (4

fl uorophenyl)-8-methylim dazo[ 1, 2Fa] pyridin-6-amine. F N15 N rN.N ON
HHN In a simlar manner as descri in Exanple 3 from N-{4-[6-brono-2-(4-
20 fl uorophenyl)-8-nethylim dazo] alpyridin-3-yl]-2-pyrimdinyl}-N

cycl opentyl am ne (100 ng, 0.21 mol) aﬂd cycl opentyl am ne was obt ai ned N

cycl op%ntyl -3-[2- (cycl opentyl amim) - #- ?:rinn\'/di\ryl ]-2-(4-fluorophenyl)-8-

met hyl i m dazo[ 1, 2-a] pyri di n-6-a¥g ne (4 , 40% as a yellowi sh foam 'H
NVR (CDCI3) 8 8.73 (d, 1 H),_ 8. (dJVH, 7.63 (q, 2H, 7.12 (t, 2H),

6.72 (m 1 H), 6.37 (d, 1 HgiZ?ﬂ 5.17 (4, 1 H, 4.44 (m 1H, 3.74 (m 1
H, 3.4 (m 1 H, 2.63 (s, , 2.0-2.1 (m 4H), 1.4- 1.9 (m 12H); 19F NMR

(CDCI3) S -114.4; M5 niz 472 (Mrl). WD 03/ 000689 PCT/ US02/ 18520 115
Exanmpl e 46 3 similar manner as described in Examgle 3 from N-cyclopentyl-4-[6,8-dibromo-2-
N- Cycl opentyl -4-[2-(4-fl uorophenyl)-8-nethylimdazo[1, 2-a] pyri di n-
3-yi ] 1@- p{A-Flndrdphenyl)ingdazel hNe-adpyridin-Biryl-2-pyrimidinamine (100 mg, 0.19 mmol)
and n-butylamine was obtained 6-bromo-N-butyl-3-[2-(cyclopentylamino)-4-
pyrimidinyl]-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-8-amine (50 mg, 50%) as a
yellowish solid. "H NMR (CDCls) & 9.20 (broad s, 1H), 8.10 (d, 1H), 7.63 (g, 2H), 7.15 (t,
2H), 6.37 (m, 2H), 5.29 (m, 2H), 4.40 (m, 1H), 3.31 (m, 2H), 2.0-2.1 (m, 2H), 1.4-1.9 (m,

15 10H), 1.02 (t, 3H); "*F NMR (CDCls) & -113.4; MS m/z 523 (M+1).

Example 43:  N-Cyclopentyl-4-[2-(4-fluorophenyl)-6,8-di(4-

morpholinyl)imidazo[1,2-alpyridin-3-yl]-2-pyrimidinamine.

;
20
N/f\N /3 | 9
O )
(J
25

In a similar manner as described in Example 3 from N-cyclopentyl-4-[6,8-dibromo-2-
(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinamine (100 mg, 0.19 mmol)
and morpholine at 100°C for 3 days was obtained N-cyclopentyl-4-[2-(4-
fluorophenyl)-6,8-di(4-morpholinyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinamine (25
30  mg, 24%) as a yellowish solid. 'H NMR (CDCls) & 8.66 (s, 1H), 8.11 (d, 1H), 7.66 (q, 2H),
7.10 (t, 2H), 6.49 (d, 1H), 6. 43 (d, 1H), 5.24 (d, TH), 4.45 (m, 1H), 4.03 (m, 4H), 3.94 (m,



ONH

N-{ 4-[ 6- Brono- 2- (4-fl uor ophenyl ) -8-nethyli m dazo[ 1, 2-a] pyridin-3-yl]-2- 10
pyri m di rybDlo3mbwsye| opent yl ami ne (120 ng, 0.26 mmol) was diP€IAISOEBSRMN
ethanol. To this solution was added 10% pal | adi um on charcoal and the
reaction was stirred under hydrogen at nosphere (1 atm at room tenperature
for 3 hours. The catal yst was renmoved! E*y filtration and the resulting
solution concentrated to a solid. This solid was purified by silica gel
chromat ography (1:1 ethyl acetate:hexane) to give 70 ng (70% 15 of

N- cycl opently B:66-(ER4K) 3fiBUAL ANBOYI.) (8- 2¥81 DA Tionins) BERIE NMRIGDAN) 8i-n- 3- y1 ] - 2-
pyrim di nam ne as a eIIovmsh foam 1H NWR (CDCI3) 6 9.45 (d, 1 H, 8.12
(d, 1 H), 1¥4&7MYn/z gﬂﬁ M#1)15 (m 3H), 6.86 (t, 1 H, 6.39 (d, 1 H), 5.26
(d, 1 H, 4.41 (m 1 H, 2.711s, 3H, 2.0-2.12 (m 2H), 1.4-1.9 (m 6H);
19F NWMR (CDCI3) 8 -113.7; 20 Exarrpl e 47:

N- { 4- [ 6- BEgampl@ 444 - N- (i eBren-2) (4rfl szl chyB-gameityiintidaza1 - bipRridin-3-
pyrimdinyl[}-Ncyclopentylamine. FN 25 N'NON HBr a)

6- Br ond- ZMMEEN;HEEMM& 2-a]pyridine. In a sinilar manner as
described in Exanple 2 from 2-am no-5-bronopyridine (14.0 g, 30 81 mmol),

2- brono-4' -fl uor oacet ophenone (21F0 g, 97 mmol) and anhydrous potassium
carbonate (13.4 g, 97 muvol) was ol ned, after recrystallization from WO

=3 pyr|d| ne (12.5 g, 53% as a
solid.'HNWR (CDC3): S 8.30 (dy NHY .94 (q, 2M). 7.81 (s, 1 H, 7.55
(d, 1 H) 7.28 (dd, 1H), 7.17 N%NZH)N; F NVR (CDCI3) 6 -113.8; M5 nf z291
(Mr1). 5 b)

6- Br oh- 2- (4-f1 uor ophenyl )i @a’i‘o[l 2- a}pyri di ne- 3- car bal dehyde.

o AR LA R 02 o) v

NN- di met hyH 4 simitanind@ndrias described in Example 2 from 2-amino-5-bromo-3-

methylpyridine (14.0 g, 75 mmol), 2-bromo-4'-fluoroacetophenone (19.5 g, 90 mmol)
and anhydrous potassium carbonate (12.4 g, 90 mmol) was obtained 6-bromo-2-(4-

15  fluorophenyl)-8-methylimidazo[1,2-a]pyridine (16.2 g, 71%) as a solid. 'H NMR
(CDCls): & 8.16 (s, 1H), 7.96 (g, 2H), 7.77 (s, 1H), 7.16 (t, 2H), 7.09 (s, 1H), 2.68 (s, 3H);
F NMR (CDCl3) & -114.3; MS m/z 305 (M+1).

b) 6-Bromo-2-(4-fluorophenyl)-8-methylimidazo[1,2-a]pyridine-3-carbaldehyde.

20  6-Bromo-2-(4-fluorophenyl)-8-methylimidazo[1,2-a]pyridine (6 g, 0.021 moles) was
treated was treated with phosphorous oxychloride (2.8 mL) in N,N-dimethylformamide
in a similar manner as described in Example 2 to give 6-bromo-2-(4-fluorophenyl)-8-
methylimidazo[1,2-a]pyridine-3-carbaldehyde (5.7 g, 85%) as a white solid. 'H NMR
(CDCl3): 8 10.04 (s, 1 H), 9.73 (s, 1H), 7.86 (g, 2H), 7.53 (s, 1H), 7.25 (t, 2H), 2.75 (s, 3H);

25  “FNMR (CDCls) 8 -111.0; MS m/z 334 (M+1).

c¢) N-{4-[6-Bromo-2-(4-fluorophenyl)-8-methylimidazo[1,2-a]pyridin-3-yl]-2-
pyrimidinyl }-N-cyclopentylamine.
In a similar manner as described in Example 2 from 6-bromo-2-(4-fluorophenyl)-8-

30  methylimidazo[1,2-a]pyridine-3-carbaldehyde (4 g, 0.012 mmol) was obtained 1-[6-



simlar manner as described in Exanple 2 to give, after recrystallization
from acetonitrile,

6- br ono- 2WwO430bas8r ophenyl )i m dazo[ 1, 2- a] pyri di ne- 3- car bal e#emp$e2/(H6242 10 g,
80% as a white solid. 1H NWR (CDCI3): 8 10.08 (s, 1 H), 9.88 (s, 1 H),

7.86 (q, 2H), 7.72 (m 2H), 7.28 (t, H—ZQ 19F NWR (CDCI3) 8 -110.6; Ms mz
320 (M+l). c¢)

1-[ 6- Bromo- 2- (4-f | uorophenyl )i m dazo[ 1, 2-a] pyri di n-3-yl ] -2-propyn-1-ol .

6- Brono- 2- (4-fl uor ophenyl )i m dazo[ 1, pyri di ne- 3- car bal dehyde (5 g, 0.016
mol es)  1browes-2t neﬁumdphﬂnvh-iiemhmmldm@] edpmdltnff:‘emﬂdepr(oam-ﬁtomf(w 5 M

Co give, o) SRS R PRy ATy e RdroBierdd o 3 2P € 2

1-[6-br orTg ghﬁﬁﬁl”r‘r&fr@@&%%@rbﬁﬂlﬁ@%ﬁﬁz%mr'ﬁl)F)Wi hmanm?»asxdeh%e@rrppyn 1- ol
(3.3 ¢ % as a white solid 7 (s, 1H, 7.77 (m

2H) 7 54 Ekample 2o, give, 3ftel( silicazyd) chromeidgtaphy 11 Hﬁthﬁa%at@ﬁmexa_neﬂﬂ)N-{g- 74 (d, 1

6 B o2 R A Pl B o0 A2y -V 2 e - one.

1-[6- brom@ de)ﬁt\{mmmwp*z nyéo)olépads%m[m r@mﬁlg@rygls)wsﬁrwbdd;mr @Ry l-ol (2

g, 5 treafed w th manganese(Vl)oxide in a sim'lar nmanner as
descri bed mmm (Exatip?.28 B, tld), @i16 ¢t 2H) 689 (d,i1H),r5a7 (dn1lnd.42i(ini U4, 220

11 6- br o 38, &srﬁ/"agrﬁoaﬂﬁ';réq? o NMRGE R 113 Yy 57 Wi 1 one

(1.2 g, 60% as a solid. HNI\/R(CDCI3) 6 9.94 (s, 1 H, 7.75 (m 4H),
7.22 (t, 2H), 2.94 (s, 1 H: 19F NVR (CDCI3) 8 -111.3. WD 03/ 000689
PCT/ U$02/ ERadple 4517 Na)',‘yclopentyl 3 [2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-

N- { 4- [ 6- Br onp- -(4f|uo hen ! _r:ﬂ ago[lZa!pyrldlnSyl] 2-pyrimdinyl}-
N- cyclopw 6+ scribed in Exanple 2 from
1-[ 6- br ono- 2- (4- quorophenyI)lm(ﬂ:azo[l 2-a] pyridin-3-yl]-2-propyn-1-one
(1.0 g, 2.9 mol), 5 cycl opentyl guasd di ne hydrochloride (0.71 g, 4.4 mmol)
and anhydrous carbonate (0.6 g, 4 Dl ), was obt ai ned

N-{4-[6-brono-2- (4-fluorophenyl )i mdazo[ 1, 2- a] pyri di n-
3-yl]-2-pyrimdinyl}-Ncycl opent EQ'(O 8 g, 619 as a solid. "H NWR
(CDC13y S 10.0 (broad s, 1H),N H, 7.65 (m 3H), 7.44 (dd, 1
H, 7.17 (t, 2H), 6.45 (s, 1 Jd, 1H), 4.40 (m 1H, 2.1 (m 2H),
1.4-2.0 (m 6H); FNI\/R((D({% M5 10 miz 452 (M1).

HD

In a similar manner as described in Example 3 from N-{4-[6-bromo-2-(4-

20  fluorophenyl)-8-methylimidazo[1,2-a]pyridin-3-yl}-2-pyrimidinyl }-N-
cyclopentylamine (100 mg, 0.21 mmol) and cyclopentylamine was obtained N-
cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyi]-2-(4-fluorophenyl)-8-
‘methylimidazo[1,2—a]pyridin-6—amine (40 mg, 40%) as a yellowish foam. 'H NMR
(CDCl3) 8 8.73 (d, 1H), 8.10 {d, 1H), 7.63 (g, 2H), 7.12 (t, 2H), 6.72 (m, 1H), 6.37 (d, 1H),

25 517 (d, 1H), 4.44 (m, 1H), 3.74 (m, 1H), 3.4 (m, 1H), 2.63 (s, 3H), 2.0-2.1 {m, 4H), 1.4-
1.9 (m, 12H); "F NMR (CDCl3) & -114.4; MS m/z 472 (M+1).



Exanpl e 48: N Cycl opentyl -3-[2-(eycl opentyl am no) - 4-pyri m dinyl]-2-(4-

fl uorophenyl )i m dazo[ 1, 2-a] pyri di n- 6-am ne and Exanpl e 49:

N- Cycl opewDywBAOd6BR- (4- f | uor ophenyl )i m dazo[ 1, 2- a] pyri di n- 2CyIgso218516b

pyrimdinamne FF N/ N NNNNNNNNZ20 HNON 1In a simlar manner as

described in Exanple 3 from N-{4-[6-brono-2-(4-

fl uorophenyl )i m dazo[ 1, 2- a] pyri di n-3-yl]5 2- pyri nm di nyl } - N-cycl opent yl am ne

(100 ng, 0.22 mmol) and cycl opentyl am ne was obtai ned N-cycl opentyl -3-[ 2-

(cycl opentyl am no) - 4- pyri m di nyl ] - 2- (4-f1 uorophenyl )i m dazo[ 1, 2-a] pyri di n-6

-am ne 25E(dplede: 43000 ﬁt 49[26@Dﬂ§6ro din2- (4-

fl uor ophenyT)inmdazo -a in-3-y - pyrimdinam ne ng, 12% as a

foam = Fop-yi-2smyrigyidinarpines3- [2 (eycl opentyl am no) - 4- pyri m di nyl ] - 2- ( 4-

fl uorophenyl )i m dazo[ 1, 2-a] pyri dif- 6- ami ne: ' H NVR (CDCI3) S8.83 (d, 1 H),

8.12 (d, 1 H), 7.64 (g, 2H), 7.53 , 7.12 (t, 2H), 6.90 (dd, 1 H,

6.42 (d, 1 H, 5.18 (d, 1 H), 4.4 A0 (m 1 H, 3.75 (m1 H, 3.5 (broad

s, 1 , 2.0-2.1 (m 4H), 1.4-1.9 (m H) ; 19F NMR WD 03/ 000689

PCT/ USD2/ 18520 118 (CDCl 3) 8- 4. V& m z 457 (M+1). For

N-cycl opentyl - 4-[ 2-(4- ]

fl uorophenyl )i m dazo[ 1, 2-a] pyri a”t"\n' 3- 2-pyrimdinamne: '"H NVR (CDCl 3) 8
&g;r 7 t

N
9.58 (d, 1 H), 8.14 (d, 1 60 (m 3H), 7.37 (t, 1 H), 7.15 (t, 2H),
6.96 (t, 1 H), 6.46 (d, 1 M~/ B.25 (d, 1 H), 4.40 (m 1 H, 2.1-2.0 (m
2H), 1.9-1.4 (m 6H); t9F NMR (CDCI3) 8 -113.4. 5 U17656-17. Exanple 50:

(
N v P L RSRME i Bo. coce  2
10 pyrlmldmyl} -N-cyclopentylamine (120 mg, 0.26 mmol) was dissolved in ethanol. To
this solution was added 10% palladium on charcoal and the reaction was stirred under
hydrogen atmosphere (1 atm) at room temperature for 3 hours. The catalyst was
removed by filtration and the resulting solution concentrated to a solid. This solid was
purified by silica gel chromatography (1:1 ethyl acetate:hexane) to give 70 mg (70%)
15  of N-cyclopentyl-4-[2-(4-fluorophenyl)-8-methylimidazo[1,2-a]pyridin-3-yl]-2-
pyrimidinamine as a yellowish foam. "H NMR (CDCls) & 9.45 (d, 1H), 8.12 (d, 1H), 7.67
(9, 2H), 7.15 (m, 3H), 6.86 (t, 1H), 6.39 (d, 1H), 5.26 (d, TH), 4.41 (m, 1H), 2.71 (s, 3H),

2.0-2.1 (m, 2H), 1.4-1.9 (m, 6H); "°F NMR (CDCls) 6 -113.7;

20 Example 47: N-{4-[6-Bromo-2-(4-fluorophenyl}imidazo[1,2-a]pyridin-3-yl}-2-

pyrimidinyl}-N-cyclopentylamine.

F
A
N N
» S

O
H Br

a) 6-Bromo-2-(4-fluorophenyl)imidazo[1,2-a]pyridine.
In a similar manner as described in Example 2 from 2-amino-5-bromopyridine (14.0 g,
30 81 mmol), 2-bromo-4'-fluoroacetophenone (21.0 g, 97 mmol) and anhydrous

potassium carbonate (13.4 g, 97 mmol) was obtained, after recrystallization from



N N \ N~NNCGCod 15 In a simlar manner as described in Exanple 3 from
N-{ 4-[ 6- br ono- 2- ( 4-

f | uor ophewglopionicsazo[ 1, 2- a] pyri di n-3-yl ]-2-pyri m di nyl } - NPcyaiSopessey| am ne
(100 ng, 0.22 mol) and norpholine was obt ai ned

N-cycl opentyl - 4-[ 2- (4-fl uorophenyl) -6-

(4- nor phol i nyl )i m dazo[ 1, 2-a] pyridin-31¥]-2-pyrim di nanm ne (20 ng, 200/ 0)
as a foam '"H NWR (CDCI3) 8 9.08 (s, 1 H, 8.12 (d, 1 H), 7.65 (m 3H),
7.25 (dd, 1 H, 7.13 (t, 20 2H), 6.44 (d, 1 H), 5.23 (d, 1 H, 445 (m 1

L ' 2 19F NMR
(oo sy g o Cpofiile, Gloddmd2, (sdillorogheRy fimidaz ol 2 byridike 215 §, 59%) 258)

3-[ 2- (cychdjpe Wﬁh(mﬁ)s}@q@m(dmw; ?194](}. RHI;Y(BHdprM)lﬂ)y?ISSZ(d(IH) 7.28 (dd,
fl uor ophen ridi n-8-am.ne HH N NL ~=Nv 30 WO

d 2-
03/ 0006891 ﬁl:f}ﬂg@%ﬁ %&Wﬁ]ﬁéﬂr)& ‘d@ﬁanS Zr%ﬁﬂmi'}ér” s described in Exanple 3
fromN-cycl opentyl -4-[6, 8-di br ono- 2-

R A it o (70 .3

3-[2- (CyCIGCm@moyi-iﬂmfrm@)op%eW)'ﬂnmlaﬁb [nyld] pyNTdme (7 g, 0.024 moles) was treated
cycl opropyl - 2- (4-fl uorophenyl )i m dazo[ 1, 2- a& yridin-8-amne (10 ng, 18% as

a 5 foam W4 mvspkm@w%o'sdeg@ 4(raL. 3§m)m0|hln1 l\%éi'memlt)lformareuiec'qa 2H) 7.14

E;[j iH) ggﬁlzbﬁnt hnerfgi)lq)’escggzggl %ﬁ]mjpié%to Syg%g&q(ecjrys%zéfﬁgro 9 (m 10|5_|) '219F
NVR (CDC| 3éet&1l‘trﬂé36&ﬁomm M—ﬂuéf%ﬁht(dyﬁﬂﬁﬁldaﬂmqﬂhﬁ/rﬁ&e 3-carbaldehyde (6.12 ,
2-[4- (A Tyl oxy) phenyl cI o ent &@8%0 ycl opent yl am noz 4- 10

pyri mléi ngl 84%] aherw IIE S_’Old] [b‘WM |(ﬁD a@m sikH).(9-88 (s, 1H), 7.86 (q, 2H),
7.72 (m, 2H), 7.28 (t, 2H); °F NMR (CDCls) 8 -110.6; MS m/z 320 (M+1).

¢) 1-[6-Bromo-2-(4-fluorophenyl)imidazo[1,2-alpyridin-3-yl]-2-propyn-1-ol.

6-Bromo-2-(4-fluorophenyl)imidazo[1,2-a]pyridine-3-carbaldehyde (5 g, 0.016 moles)
15  was treated with ethynyl maganesium bromide (80 mL of 0.5 M solution in

tetrahydrofuran) in a similar manner as described in Example 2 to give, after

recrystallization from ethyl acetate, 1-[6-bromo-2-(4-fluorophenyl)imidazo[1,2-

alpyridin-3-yl]-2-propyn-1-ol (3.3 g, 60%) as a white solid. 'H NMR (CDCls): 5 8.87 (s,

1H), 7.77 (m, 2H), 7.54 (d, 1H), 7.39 (t, 2H), 6.62 (d, 1H), 5.99 (s, 1H), 3.74 (d, TH); "°F
20 NMR (CDCls) 8 -114.0; MS m/z 345 (M+1).

d) 1-[6-Bromo-2-(4-fluorophenyl)imidazo[1,2-alpyridin-3-yl]-2-propyn-1-one.
1-[6-bromo-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-propyn-1-ol (2 g, 5.8
mmoles) was treated with manganese(Vi)oxide in a similar manner as described in

25 Example 2 to give, after filtration and silica gel chromatogaphy (2 % methanol in
dichloromethane), 1-[6-bromo-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-
propyn-1-one (1.2 g, 60%) as a solid. '"H NMR (CDCls): 8 9.94 (s, 1H), 7.75 (m, 4H), 7.22
(t, 2H), 2.94 (s, 1H); °F NMR (CDCl) 8 -111.3.



/ ON1I5 N N NNH To a solution of
4-{8-(cycl opentyl am no)-3-[ 2-(cycl opentyl am no)-4 20
pyri m di ryD]oBov@szo[ 1, 2- a] pyri di n-2-yl } phenol (110 ngy, 0. 2¢Trrsod/)ssem N, N-
di met hyl f ormam de (5 nlL) was added allyl bromde (27 L, 0.31 mml) and
cesium carbonate (160 ng, 0.48 mmol). _ The m xture was heated at 80C for 3
hours. The mixture was allowed to cool %o roomtenperature and water was
added. The m xture was extracted with ethyl acetate. The ethyl acetate
phase was dried (magnesium 25 sulfate), filtered and concentrated to a
solid. The) Ne§t- Eﬁﬂﬁromwszﬁﬂwfldormebyl)lmrchsw Zehipwdin@gylh-ﬁhgyr(rmdmyls}t-ﬁyl
acet ate: hex nesg |ve 2-[4-(al Iyl oxy) phenyl] -
cycl opent yY€ ¥ 'Q"&'Q | opent yl ani no) - 4- pyri m di nyI 1i mi dazo[ 1, 2-a] py i di n-8-a
mne (40 Irfrgﬁnﬁlﬂp/ngﬁn@%s@eéé%écpw Ifx@ﬁfﬁlezﬁom\ﬁ[é GRS rhoin- (48 .87 (d, 1 H),
8.04 (d, 1 H), 7 (d, 2H), H, 6.75 (t, H),640(d 1H,
6.26 (d, ﬂubi)qphamjummzoﬁ eaq]pﬁudas3(w1-2apr¢pyn 5080 (1.0rg, 39 n8RYl), 4. 58 (d, 2H)

iz 495! ( ulgpenbis GakRsobsiPanicioeddd) dekbomel el Spbie 1F8)

N- Cycl opegt A - -
(c%l OpPOgy%h;ﬁ@g%gﬁgﬂ@ﬁﬁP\Vm){gg[%mg%g%fﬂﬂ??Fg?h%)?n@%igﬁ2 pyﬂf% N 5N

I/\N "10 3WIH2+pyrnmuianyf}4Mcyahmm&dammediaa&grﬁﬁﬁle)cbstaesbbd e'H NMBI‘(CDCIa)
4-{8- (cycl

(cycl opent’ﬁf’iﬁ% s an?z'fpﬁ{vﬁ Wr @%2@? %Mzbﬁ‘l(dﬂ é’]%%’?cﬁ'i ﬁHb 6y4l5} EJH«léll)roI (65 ng,
0.14 Mol )oqR chi§YLAPHS, ARY, 2REIIH) P LTodm, RS Nk Rastieey $h.epast y! - 3- [ 2-

10  m/z 452 (M+1).

Example 48:  N-Cyclopentyl-3-[2-{cyclopentylamino)-4-pyrimidinyl]-2-(4-

fluorophenyl)imidazo[1,2-alpyridin-6-amine and

Example 49:  N-Cyclopentyl-4-[2-(4-fluorophenyl)imidazo[1,2-alpyridin-3-yl]-2-

15  pyrimidinamine

A 4 N ) N
Q{N Y Oa'y
HN
x o O
In a similar manner as described in Example 3 from N-{4-[6-bromo-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinyl }- N-cyclopentylamine (100
mg, 0.22 mmol) and cyclopentylamine was obtained N-cyclopentyl-3-[2-
(cyclopentylamino)-4-pyrimidinyl]-2-(4-fluorophenyl)imidazo[1,2-a] pyridin-6-amine
25 (43 mg, 43%) as a greenish foam and N-cyclopentyl-4-[2-(4-
fluorophenyl)imidazo[1,2-alpyridin-3-yl]-2-pyrimidinamine (10 mg, 12%) as a foam.
For N-cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-6-amine: 'H NMR (CDCls) 3 8.83 (d, 1H), 8.12 (d,
1H), 7.64 (g, 2H), 7.53 (d, 1H), 7.12 (t, 2H), 6.90 (dd, 1H), 6.42 (d, TH), 5.18 (d, 1H), 4.45
30 (m, 1H), 3.75 (m 1H), 3.5 (broad s, TH), 2.0-2.1 (m, 4H), 1.4-1.9 (m, 12 H); °F NMR



(cycl opentyl am no) - 4- pyri m di nyl ] -2-[ 4- (cycl opr opyl net hoxy) phenyl ]i m dazo[ 1
,2- alpyridin-8-amne (34 ng, 47% as a yellow foam'H NMR (CDClI 3) 8 8.87
(d, 1 H) ,w8.0880068d, 1 H), 7.55 (d, 2H), 6.94 (d, 2H), 6. 72cC{tusod14pq9 6. 40
(d, 1 H, 6.25 (d, 1 H, 525 (m 2H), 154.34 (m 1 H), 3.92 (m 1 H),
3.84 (d, 2H), 2.06 (m 4H), 1.77-1.53 (m 12H), 0.88 (m 1 H), 0.67 (m
2H), 0.38 (m 2H). M5 mz 509 (Mtl). 1tsﬁrrple 54.

N- Cycl opentyl -3-[ 2-(cycl opentyl am no) -4-pyrimdinyl]-2-(4- fl

uorophenyl ) -6-(trifluoronmethyl)imdazo[1,2-a]pyridin-8-amne. F1 N N _N
\ HN F F €D sl-11481 5 M3 hpt 44 nmoaw-@v@&%h@ad- laave,

N-cycl opentyl - 3-[ 2- (cycl opent yl am no) - 4-

pyri mi di nﬂbt]amzhényl)irhldmoi)pMWr)i+r63{W]F2-fﬂyunnd)mmn|h§1I H NMHHﬁB[:IJL] &94Bpyri di n- 8-

o (TR 8 A R, £
2. Sostgg gt sqchal o 15 (e ey gy 15,

(M+1) .5 WOUDB6E8I0HB89 PCT/ US02/ 18520 121 Exanpl e 55:
3-{8-(Cycl opentyl am no) -3-[ 2-(cycl opentyl am no) pyri m di n- 4-
yl ]1im dazo[ 1, 2-a] pyri di n- 2- yI}ben20|c acid. C2H 5 N ~1 NNN\YVI1T O N

"H The tbtd fl€ 867 OHRE, R : S HMify fifidaE Y 2OuS (o0t 3)

10

15  In a similar manner as described in Example 3 from N-{4-[6-bromo-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-3-yi]-2-pyrimidinyi }-N-cyclopentylamine (100
mg, 0.22 mmol) and morpholine was obtained N-cyclopentyl-4-[2-(4-fluorophenyl)-6-
(4-morpholinyl)imidazo[1,2-a]pyridin-3-yi}-2-pyrimidinamine (20 mg, 20%) as a
foam. 'H NMR (CDCls) & 9.08 (s, 1H), 8.12 (d, 1H), 7.65 {m, 3H), 7.25 (dd, 1H), 7.13 (t,

20  2H), 6.44 (d, 1H), 5.23 (d, 1H), 4.45 (m, 1H), 3.94 (m, 4H)}, 3.15 (m, 4H), 2.0-2.1 (m, 2H),
1.4-1.9 (m, 6H); *F NMR (CDCl3) & -113.7; MS m/z 459 (M+1).

Example 51:  3-[2-(cyclopentylamino)-4-pyrimidinyl]-N-cyclopropyl-2-(4-

fluorophenyl)imidazol[1,2-a]pyridin-8-amine.

25 F
I\
7N\ N
SN

0 Ot



10 8.18 (d, 1 H, 7.93 (m 1 H, 774 (m 1 H, 7.61 (m 1 H, 7.01 (m 1
H, 654 (m 1H, 6.37 (m 1H, 441 (m 1 H, 3.93 (m 1H), 2. 15-1.65
(m 16 H)woMNSom6s9 483 (I\/H). Exarrpl e 56: PCT/US02/18520
2- (13- Azi dophenyl ) - N-but yl - 3-[ 2-(cycl opent yl anmi no) pyri m di n- 4-
yl]1imdazo[ 1, 2-a] pyridin-8-amine. 15 N3 \ / NNom NN\ ON H 20 The
title conpound was prepared in a si mi | &% manner to previ ous exanples to
give a tan solid. "HNWR (CDCI3) S 9.49 (broad, 1 H), 817 (m 1 H), 7.48
(d, 1 H, 7.43-7.35(m 3 H), 7.06 (d, 1 H, 7.00 (t, 1 H, 6.47 (d, 1 H,
i %g (1 bag&da sitnileh madnérTas @escriBedn, Exdmple ¥ fromIN-dyktlopéhtills4-16,89i{romp-2 H) ,

mz 467 Vi1 I R
(film 216%%%@*\&2@1%3@&5 @Gﬂ%@"P@:‘M”U%(PZY"I%W'"E%E’ "53(7) )

eyl opont $a,Siddp ﬂ"‘é%ggﬁﬁa"&”f’f&@ﬂ%'g’"Wﬁtb‘ﬁf”ﬂlﬂﬁ%"? oy
g E ggnzy: ow%pfapwan-tti-goﬁmph@wﬁln)idazzioﬂlaz-cfgplfrimnlaﬁﬂyrrihﬂgngng, 18%])- as a
nzyl ox ri di n- 2-am ne . 13- o - -1-(4-
f1 uor od Ke " Qﬁh\@vﬂ%f@ 3?5783929(‘1 11*3- %ﬁ’o@‘ﬂﬂ@ﬂﬁ%%ﬁ 7(-3"0{’[-?3”'8') 6&%&5 heat ed at

75 C for %ﬁ %%Qﬁ’“lrhgbﬁs.}@ﬁi, Tisb %, YRS, sSANGETT 46 tn A, £ 68,57 G Was

purified by'si'l'i'Ca
(m, 2H), 0.6-1.9 (m, 10H); °*F NMR (CDCls) 8 -113.83; MS m/z 430 (M+1).

Example 52:  2-[4-(Allyloxy)phenyl]l- N-cyclopentyl-3-[2-(cyclopentylamino)-4-

10  pyrimidinyllimidazo[1,2-alpyridin-8-amine.

™

N "X
15 \_N_~

O
\N)\N
H

To a solution of 4-{8-(cyclopentylamino)-3-[2-(cyclopentylamino}-4-

S

20  pyrimidinyllimidazo[1,2-a]pyridin-2-yl} phenol (110 mg, 0.24 mmol) in N,N-
dimethylformamide (5 mL) was added alI‘yI bromide (27 pL, 0.31 mmol) and cesium
carbonate (160 mg, 0.48 mmol). The mixture was heated at 80°C for 3 hours. The
mixture was allowed to cool to room temperature and water was added. The mixture
was extracted with ethyl acetate. The ethyl acetate phase was dried (magnesium

25  sulfate), filtered and concentrated to a solid. The residue was purified by flash
chromatography (1:1 ethyl acetate:hexanes) to give 2-[4-(allyloxy)phenyl]-N-
cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]imidazo[1,2-a] pyridin-8-amine (40
mg, 34%) as a yellow foam. 'H NMR (CDCl3): 3 8.87 (d, 1H), 8.04 (d, 1H), 7.57 (d, 2H),
6.95 (d, 2H), 6.75 (t, 1H), 6.40 (d, 1H), 6.26 (d, 1H), 6.1 (m, 1H), 5.43 (d, 1H), 5.30 (m,

30  3H), 4.58 (d, 2H), 4.35 (m, 1H), 3.92 (m, 1H), 2.10-2.00 {m, 4H), 1.76-1.45 (m, 12H); MS
m/z 495 (M+1).



chromat ogr aphy, eluting with dichloronethane and then 10% net hanol in

di chl oronethane to yield 1.03 g (25% of 8-(benzyl oxy)-2-(4-

f | uor ophewglopionicsazo[ 1, 2-a] pyridine. 'H NVR (CDC13): S 8. @CT(usd2/1888) , 7. 82
(s, 1 H, 7.78 (d, 1 H, 7.55 (d, 2H), 7.41(m 3H), 7.14 (t, 2H), 6.65 (t,
1 H, 6.48 (d, 1 H, 544 (s, 20 2H); M5 mlz319 (M+l). b)

8- (Benzyl oxy) - 2- (4-f 1 uor ophenyl ) - 3-i od@Pni dazo[ 1, 2-a] pyri dine. To a 0C

sol ution of 8-(benzy| oxy)-2-(4-fl uorophenyl)im dazo[ 1, 2-a}pyridine (0. 25qg,
0.79 mml) in N,Ndinmethylformam de (8.0 m-) was added dropw se a sol ution
of N 25 E@d@w&m NNIGyRRpe Myl 3-[d- (it obBn Tt o) A-phiftidlihyiER YL f or mami de (4
m.). The reactlon was St rred Tor 2.5 hours and concenfrated to a vol une of
2 ni. Thelcngisnropymearhoxylahenwlimide; % A--'-A‘ washed twice with 1 M
aqueous sodi um hydr oxXi de and concentrat The residue was purified by
silica gel chromatogr @hy, eluting wt hcetone i n dichloronethane to

yield 0.23 (67% of -2- (4™ | udr ophenyl ) 30
N 13): S 8.10 (dd, 2H), 7.90 (d, 1
D(t 2H), 6.81 (t, 1 H), 6.61 (d, 1

3-iodoi m dazo[ 1, 2- a] pyri di ne.

H, 7.53 (d, 2H), 7.40 (m

Hy, 5.46 (s, 2H); MS mlz 445 03/ 000689 PCT/ US02/ 18520 123 c)
2- (Met hyl sul fanyl)-4-(tributyl stann I)pyrlmdl ne. To a solution of

4-i odo- 2- (net hyl sul fanyl ) pyri m di

4.0 mmol) in tetrahydrofuran
(6 mM-) was added 1,1, 1, 2, 2, 2- hex Qut'l@@nnanem 1nt, 8.2 mmol),
bi s(triphenyl phoshine)pal | adi un( | I'Yacey at 0.090 g, 0.12 nmmol), and 1 M5

tet rabut yinamm rre(ﬁe?‘%&&@nbé& ﬁe%rEaﬁ‘é(rﬁﬁO{ or&§°E mmmé%_ ol ). The

m xture was room t enperature Y<s"and concentrated. The

resi dige \A&sclopﬁnmammo)—nmyelrmylhylélcmadaabh 2- akgmthd—zhn/lt}phwmﬁ a5 mgr4dri ed over

magne5| um sul fate. The was c n ﬁ)and éh@ residue purified
f

tl ce
by silicamet )GRECHYPRISA meg] gf%dW?W t@“% PeRY in hexanes to

K/'s elmdzglg (%ﬂgiﬁﬁ_?yﬂ%r?%) —4=yeei HWML[f4a(rayé|apr6pyme£hb&y)puéw|]ﬁﬁraamn Jpyrim dine.

8- ( Benzy! glpyrjdiR-8tdminke {24 owheTdp) asasyeﬂlaw(fm Hyil MR (@DGHE))508:87 (d, diH)2 803

I beneor Grawl 338 B pHD s hoad S7Al So b0 260, 5:25 @ 1) 535 1. 15

15  4.34(m, 1H), 3.92 (m, 1H), 3.84 (d, 2H), 2.06 (m, 4H), 1.77-1.53 (m, 12H), 0.88 (m, 1H),
0.67 (m, 2H), 0.38 (m, 2H). MS m/z 509 (M+1).

Example 54:  N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-

fluorophenyl)-6-(trifluoromethyl)imidazo[1,2-alpyridin-8-amine.

F

20
In a similar fashion as described above, N-cyclopentyl-3-[2-(cyclopentylamino)-4-

pyrimidinyl]-2-(4-fluorophenyl)-6-(trifluoromethyl)imidazo[ 1,2-a]pyridin-8-amine
was obtained as a yellow solid. Rr 0.31 (4:1 hexanes:ethyl acetate); 1TH NMR (CDCl3) &
9.32 (br, 1H), 8.03 (d, 1H), 7.60 {m, 2H), 7.09 (t, 2H), 6.35 (d, 1H), 6.30 (s, 1H), 5.41 (d,

25 1H), 5.38 (d, 1H), 4.35 (m, 1H), 3.95 (m, 1H), 2.18-2.10 (m, 4H), 1.81-1.50 (m, 12H); MS
m/fz 525 (M+1).



15 g, 0.35 nmmol) and dichl orobi s(tri phenyl phosphi ne)pal | adiun(l1) (30 nyg,
0.0035 mmol) in toluene (3 nL) was added

2- (et hylwoloBaomgBy - 4- (tri but yl stannyl ) pyrim di ne (0.19 g, PCO/US62/m8%20 ). The
m xture was heated to 110 Cin a sealed tube for 16 hours. The reaction
was allowed to cool and was diluted wth ethyl acetate before being poured
into a 10% aqueous potassium fluoride ¥4l ution. The mi xture was extracted
with 20 ethyl acetate. The organi c phase was concentrated and the residue
purified by silica chromatography, eluting with dichloronethane and then
5% acet oNgxajriple §8:CN3-GBqURLIGNEIARING)-8L[E- BRI dinfyfttho)plrimidin-4-

8- (benzyloxy)=2Z-(4-f1U0orophenyly-3-12-

(met hyl suylfimitarolp:2ral rcdlmr241 riZﬁiCd?a [1,2-a] pyridine."H NMR (CDCI3): S
9.18 (d, 1 H, 8.33 (d, 1 H, 7.68¢6¢dd, 2H), 7.54 (2H), 7.41 (m 3H), 7.16
(t, 2H), 6.83 (m 2H), 6.70 (d, , 5.46 (s, 2H), 2.67 (s, 3H). M5 nlz
443 (Mrl). e)
4-[ 8- (Benzyl oxy) - 2- (4-f | uor opheny
cycl opent yl pyri mi di n- 2- am ne.
8- (benzyl oxy) - 2- (4-fl uor ophen - 13-

(met hyl sul fanyl ) pyri m di n-4-yl ]7|’r[?'i da ,;@pyridi ne (60 ng, 0.14 mmol) in
di chl oronet hane (3 nl) was{agdfid 3- chl or oper oxybenzoic acid (34 ng, 0.20
mol ). WD 03/ 000689 PCT/ US0G2/ 18520 124 The mi xture was allowed to warmto
r oom t enpEieditifreompoynd wis pegared in 2 siylar granmeeo pmw&%ﬁéama'gs & give 84 wi t h

di chloro n af, 1 te, and
concentrgéa& Sﬁlu'gwggiﬁyg}é%ﬂng’rﬁgltsggolﬁg ﬁgﬁ@;}%l %%g I’nh(r?g (gﬁlgﬂ stirred at
roomltoerrp@m(mn&l)fmsenﬁ Hﬂoqus(mT’nH) mmt(mre;mvazam(aﬂqam tectagch, aM), the 5
residue purif by silica chromatography, eluting with 5% a etoneln

i ohi or onbBhime Hb 4Aicim 198, 9 re.4b/§) af 5L g5, 6Ty Msap/z 483

fl uor ophenyl )| m dazo[ 1, 2- a] pyridin-3-yl]- N-cycl opentyl pyrl m di n- 2 am ne. 1H
NVR 3 8_ . 8,13 ..154(d 2H) ,
7.41 (m . , , (d, 1 H,
5.46 (d, ‘ﬂh%da%[?rQ 6]mlr|d1n-fé)-am4|e37 (m 1H, 2.13 10 (m 2H), 1.75 (m 6H);
M5 m z480 (WFI). Exanple 58: 3-]2- (QIcIopentyI am no) pyri mdin-4-yl]-2-(4-
fl uorldphenyl )i mi dazo[ 1, 2-a] pyridin-8-0of° OH

{ m dazo[ 1, 2-a] pyridin-3-yl]-N
Sﬁ| ution of

20  The title compound was prepared in a similar manner to previous examples to give a
tan solid. '"H NMR (CDCls) & 9.49 (broad, 1 H), 8.17 (m, 1 H), 7.48 (d, 1 H), 7.43-7.35 (m,
3 H), 7.06 (d, 1 H), 7.00 (t, 1 H), 6.47 (d, 1 H), 5.29 (broad, 1 H), 4.55 (t, 2 H), 4.35 (m, 1
H), 2.15-2.09 (m, 2 H), 1.79-1.47 (m, 10 H), 1.27 (m, 2 H), 0.86 (t, 3 H); MS m/z 467
(M+1); IR (film) 2101 em™.

25



15 F N/ /J NNHG6 20 To a solution of

4-[ 8- (benzyl oxy) - 2- (4-fl uorophenyl )i m dazo[ 1, 2-a] pyridin-3-yl]-N

cycl opentwbmgroimsBdi n- 2- ami ne (30 ng, 0.063 nmol) in et han®CTB0mi85P0 was

added 10% palladiumon carbon (4 ng). The m xture was stirred under 10 psi

of hydrogen for 3 hours. Additional 10% pall adi um on carbon (5 ng) was

added and the mixture stirred under 1BZpsi of hydrogen for 1 hour. The

catal yst was renoved by filtering the 25 m xture through Celite. The

filtrate was concentrated and the residue purified by silica

c(:g(r) 00/()m%1t ?QE@WQ 5Bl uni[pgBMMZViaxP)O2H AgabpaenyDidide i R lpyridang-yipAyi el d 15 nyg
o]

3- [ 2- ( cyctysippgniyinynimidinAyamisiedi n- 4- yl ] - 2- (4<f | uor ophenyl )i ni dazo[ 1, 2-

a]pyridin-8-ol. 1H NMR (CDCI3): 8 9.10 ( H, 8.13 (d, 1 H, 7.64 (dd,
2H), 7.15 (t, 2H), 6.86 (m 2H), 6.41 (d,[1 H, 5.27 (d, 1 H, 4.38 (m 1
H, 2.13 (m 2H), 1.73 (m 6H; Ms mz 390 (M+1). WD 03/000689

PCT/ US02/ 18520 125 Exanpl e 59: /; ol ogd Activity In the foll ow ng

exanple, "MEM neans M ni nal ESSe at\ \edila; "FBS" neans Fetal Bovine
Serum "NP40" and "lgepal" are detergehts; "MJ" neans Multiplicity of

I nfection; "NaOH' neans sodi um hydroXi te; "MCl 2" means nmagnesi um chl ori de;
5 "dATP" means deoxyadenosine 5' trilésphate; "dUTP" neans deoxyuridi ne 5'
triphggphate; "dCTP" neans dexoxycyti di i 5 tri phosphate; "dGIP" neans
deoxyguanosi ne 5' triphosphate; "@QS means Guani di ni um t hi ocyanat e;
"EDTA" neans et hyl enedi am ne tetraacetf{c acid; "TE" neans Tris-EDTA; "SCC'
means sodajum 8HBenzyldey)spi-floophemt)enidAAPE2-djpaninea sol uti on of ammoni a

and - HRE" TBERE NGB NGt dR ST rs SO r 6 and LSV
L gt ut am BB BeBhoR, (73§, TRl S Al R ER T8N 1 11 n- 100
p, g/ M5 St t@&powsy Chemixkgr was sancentrated and the residue was purified by silica gel
chromatography, eluting with dichloromethane and then 10% methanol in
dichloromethane to yield 1.03 g (25%) of 8-(benzyloxy)-2-(4~
fluorophenyl)imidazo[1,2-a]pyridine. '"H NMR (CDCls): 8 8.01 (dd, 2H), 7.82 (s, TH),
7.78 (d, 1H), 7.55 (d, 2H), 7.41(m, 3H), 7.14 (t, 2H), 6.65 (t, 1H), 6.48 (d, 1H), 5.44 (s,

20  2H); MS m/z 319 (M+1).

b) 8-(Benzyloxy)-2-(4-fluorophenyl)-3-iodoimidazo[1,2-a]pyridine.
To a 0°C solution of 8-(benzyloxy)-2-(4-fluorophenyl)imidazo[1,2-a]pyridine (0.25g,
0.79 mmol) in N,N-dimethylformamide (8.0 mL) was added dropwise a solution of N-
25  iodosuccinimide (0.17 g, 0.79 mmol) in N,N-dimethylformamide (4 mL). The reaction
was stirred for 2.5 hours and concentrated to a volume of 2 mL. The mixture was
diluted with ethyl acetate, washed twice with 1M aqueous sodium hydroxide, and
concentrated. The residue was purified by silica gel chromatography, eluting with 5%
acetone in dichloromethane to yield 0.23 (67%) of 8-(benzyloxy)-2-(4-fluorophenyl)-
30  3-iodoimidazo[1,2-d]pyridine. '"H NMR (CDCls): & 8.10 (dd, 2H), 7.90 (d, 1H), 7.53 (d,
2H), 7.40 (m, 3H), 7.19 (t, 2H), 6.81 (t, 1H), 6.61 (d, 1H), 5.46 (s, 2H); MS m/z 445
(M+1).



conditions, FBS was reduced to 2% Cells are seeded into 96-well tissue

culture plates at a density of 5 x 104 cells/well after being incubated
for 45 mMwWOaB/HO®e® i n the presence of HSV-1 or HSV-2 (MJ PE@UB0L)8520Test

conpounds are added to the wells and the plates are incubated at 37C for
40- 48 hours. Cell l|ysates are prepared as 20 foll ows: nedia was renoved
and replaced with 150 pL/well 0.2 N Na@d with 1% Igepal CA 630 or NP-40.
Pl ates were incubated up to 14 days at roomtenperature in a humdified
chanber to prevent evaporation. (b) Preparation of detection DNA 25 For

the detecg) on pr(RReayisulf@aI-RLfribubBsandli)g@rh@a n- 1 abel ed, 710-bp PCR
fragnment of th e( \}I ﬁ% sequen‘f:k‘,ei V\rgsgﬁtl lized. PCR condl tions included

0.5 pM pr|Tﬂ@rS§|Ut11)8@f4plnﬁ@-?Th1€tMUﬂfWﬂﬂWPﬂuﬂlg©ﬂl%%rﬁ%m(thﬂéﬂr| nger Mannhei m

1550195) AR BNEASTs BT L5 AN P
El mer), aB@(tﬁpH&y%ﬁoQﬁﬁe}Wlﬁd"ﬁxhﬂﬂadﬂ@t&M(DQFO BOm&0, #ld 1NExt ensi on

conditi ons were mn at 95C foll owed cycles of _95C for 1 mn, 55C
for 305 setetrahnbylanpponigm tuaridg in ’tFﬁféh‘édfﬂfqu &13tmbd2mmolbo¥h§|r@e<wewa§h a 10 WO

03/ 000689l SRR TR Ra b SHAGhE O Atk e TR €1 et e

to anplif spanni ng section o pen

readi ng frnadtbyl(aﬂbl@tceﬂtastctelsmfrﬂ@aQVZlhd dsedtole- rsagnasidmdulfaueamlscsdhmm vver e
purified with Promega ML3 Wzard kits. The fjnal product was

with a m W@m@csmtr@steﬂna@amesnimpweém@'aaeh@mt@grmhm@wmwr%a@?/?n DNA 5
and store r f he capture DNA

pl asm d (E@\}ﬁ[_é% rrfe:%?)%h&lotﬁ ?%Q (Bm}r)l%fejlir @gg@%ﬁﬁan ypfng with Xba 1,
denat L0 ed(tfibutylbEanmyhpyainiSine MrSdn,ﬁ|4I1at(Md1] medi at eI y into Reacti-Bind DNA 10
Coating Solution (Pierce, 17250, diluted 1:1 with TE buffer, pH 8) at 1

ng/ pL. 75 pL/well were added to Corning (#3922 or 9690) white 96-well

P8 201 LB 0 - RBREE S bt or e vashi
wer e t henyllimidezalic2talpyddineght at room tenperature with 150 L/well 0.2 N
NaGH, 1% oa ﬁwﬁhu?engf g‘ %e%/zﬂ%xyl)]—%r—@i-ﬁtgor%amsneﬁ—rﬂo%idazoh .2-a]pyridine (0.15
15 g,0.35 mmol) and dichlorobis(triphenylphosphine)palladium(il) (30 mg, 0.0035 mmol)
in toluene (3 mL) was added 2-(methylsulfanyl)-4-(tributylstannyl)pyrimidine (0.19 g,
0.46 mmol). The mixture was heated to 110 °C in a sealed tube for 16 hours. The
reaction was allowed to cool and was diluted with ethyl acetate before being poured
into a 10% aqgueous potassium fluoride solution. The mixture was extracted with
20 ethyl acetate. The organic phase was concentrated and the residue purified by silica
chromatography, eluting with dichloromethane and then 5% acetone in
dichloromethane to yield 60 mg (39%) of 8-(benzyloxy)-2-(4-fluorophenyl)-3-[2-
(methylsulfanyl)pyrimidin-4-yllimidazo[1,2-a]pyridine. "H NMR (CDCl): & 9.18 (d, 1H),
8.33 (d, 1H), 7.68 (dd, 2H), 7.54 (2H), 7.41 (m, 3H), 7.16 (t, 2H), 6.83 (m, 2H), 6.70 (d,
25  1H), 5.46 (s, 2H), 2.67 (s, 3H). MS m/z 443 (M+1).

e) 4-[8-(Benzyloxy)-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]- N-
cyclopentylpyrimidin-2-amine.
To a 0 °C solution of 8-(benzyloxy)-2-(4-fluorophenyl)-3-[2-

30  (methylsulfanyl)pyrimidin-4-yllimidazo[1,2-dlpyridine (60 mg, 0.14 mmol) in

dichloromethane (3 mL) was added 3-chloroperoxybenzoic acid (34 mg, 0.20 mmol).



(d) Hybridization. Twenty-seven (27) L of cell lysate was conbined with 45
L of hybridization solution (final concentration: 3M GQuSCN, 50 mM EDTA,
100 g/ M walogwenesper m DNA, 5X 20 Denhardt's sol ution, 0.2PKTABER)/1882@ 5 ng
of the di goxigenin-|abeled detection probe). APEis 1.5 M NH4-acetat e,

0. 15 M ammoni um phosphat e nonobasic, and 5 mM EDTA adjusted to pH 6.0.
Mneral oil (50 pL) was added to prevel® evaporation. The hybridization
pl ates were incubated at 95C for 10 m nutes to denature the DNA, then

i ncubat ed at 42C overnight. The wells were washed 6X with 300 L/well SSC T
buf f er Z&Hehﬁatur@m%n&medﬂeowarmo%mltémgabtm@bwwmonz holRR: ¢ReJ ugat ed
anti body (Boehringer Mannhei m 120773 5000 in TE) for 30 mn at room
t enper at umixtur€tveas diletedswitke diehemsiestargxwadhet m&ﬂaapuatedlaqumuslsom/ 0. 05%

Tween- 20 re.75 L/ well upe LBA..su rate e vva added.
The plate Vg?'%a TEy R0 tf&f‘%f‘d‘@‘f ﬂ};.lrgﬁugq;p\g?saqlﬁp&e(%mcyg W[Wé'i

chem | um gpeEeRGSoHASMpEaRIE RS 25Nl dhk AeixMrCivas condentiraagand tHéD 03/ 000689
PCT/ US02/ 18520 127 e) Results. The followi ng results were obtained for

HSV- 1.5 Besidpt purificd bm@a(dkryomaﬁograwy. elugng with ¥oscetangiy 5 0.65 6 0.34 7
2.4 8 >5d|(8hlorometﬁane 0 yleIJ ?5 mgl(BZ"’/o)?'of t} ?8 %be?hzyloxy) 2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-N-cyclopentylpyrimidin-2-amine. 'H NMR

(CDCl3s): 8 9.11 (m, 1H), 8.13 (d, 1H), 7.72 (dd, 2H), 7.54 (d, 2H), 7.41 (m, 3H), 7.13 (t,

2H), 6.76 (t, 1H), 6.64 (d, 1H), 6.44 (d, 1H), 5.46 (d, 2H), 5.30 (m, 1H), 4.37 (m, 1H), 2.13

10  (m, 2H), 1.75 (m, 6H); MS m/z 480 (M+1).

Example 58: 3-[2-(Cyclopentylamino)pyrimidin-4-yl]-2-(4-

fluorophenyl)imidazo[1,2-alpyridin-8-ol.

OH

NS
\N/

)
O

20 To a solution of 4-[8-(benzyloxy)-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-N-

15 F

cyclopentylpyrimidin-2-amine {30 mg, 0.063 mmol) in ethanol (2 mL) was added 10%
palladium on carbon (4 mg). The mixture was stirred under 10 psi of hydrogen for 3
hours. Additional 10% palladium on carbon (5 mg) was added and the mixture stirred
under 15 psi of hydrogen for 1 hour. The catalyst was removed by filtering the
25  mixture through Celite. The filtrate was concentrated and the residue purified by
silica chromatography, eluting with 10% acetone in dichloromethane to yield 15 mg
(60%) of  3-[2-(cyclopentylamino)pyrimidin-4-yl]-2-(4-fluorophenyl)imidazo[1,2-
alpyridin-8-ol. "H NMR (CDCls): & 9.10 (m, 1H), 8.13 (d, 1H), 7.64 (dd, 2H), 7.15 (t, 2H),
6.86 (m, 2H), 6.41 (d, 1H), 5.27 (d, 1H), 4.38 (m, 1H), 2.13 {m, 2H), 1.73 (m, 6H); MS m/z
30 390 (M+1).



16 0.37 17 3.1 18 0.34 19 3.74 20 0.71 21 0.64 22 0.84 23 0.21 24
0.56 25 0.3 26 0.31 27 0.2 28 6.3 29 >5.0 30 1.6 WO 03/000689

PCT/ US02/wB8320006828 Exanple No. ICso (M 31 1.2 32 3.3 P83/uBIB1853% 1.5
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Example 59: Biological Activity

In the following example, "MEM" means Minimal Essential Media; "FBS" means Fetal
Bovine Serum; “NP40" and "Igepal” are detergents; "MOI" means Multiplicity of
Infection; “NaOH" means sodium hydroxide; "MgCl2" means magnesium chloride;

5  "dATP" means deoxyadenosine 5' triphosphate; "dUTP" means deoxyuridine 5'
triphosphate; "dCTP" means dexoxycytidine 5" triphosphate; “"dGTP" means
deoxyguanosine 5' triphosphate; "GuSCN" means Guanidinium thiocyanate; "EDTA"
means ethylenediamine tetraacetic acid; "TE" means Tris-EDTA; "SCC" means sodium
chloride/sodium citrate; "APE" means a solution of ammonia acetate, ammonia

10  phosphate, EDTA; “PBS" means phosphate buffered saline; and "HRP" means

horseradish peroxidase.

a) Tissue Culture and HSV infection.
Vero 76 cells were maintained in MEM with Earle's salts, L-glutamine, 8% FBS

15  (Hyclone, A-1111-L) and 100 units/mL Penicillin-100 pg/mL Streptomyein. For assay
conditions, FBS was reduced to 2%. Cells are seeded into 96-well tissue culture plates
at a density of 5 x 10* cells/well after being incubated for 45 min at 37°C in the
presence of HSV-1 or HSV-2 (MOl =0.001). Test compounds are added to the wells
and the plates are incubated at 37°C for 40- 48 hours. Cell lysates are prepared as

20 follows: media was removed and replaced with 150 pL/well 0.2 N NaOH with 1%
Igepal CA 630 or NP-40. Plates were incubated up to 14 days at room temperature in

a humidified chamber to prevent evaporation.

(b) Preparation of detection DNA.

25  For the detection probe, a gel-purified, digoxigenin-labeled, 710-bp PCR fragment of
the HSV UL-15 sequence was utilized. PCR conditions included 0.5 uM primers, 180
uM dTTP, 20 uM dUTP-digoxigenin (Boehringer Mannheim 1558706), 200 uM each of
dATP, dCTP, and dGTP, 1X PCR Buffer I (Perkin Elmer), 2.5 mM MgClz, 0.025 units/uL
of AmpliTaq Gold polymerase (Perkin Elmer), and 5 ng of gel-purified HSV DNA per

30 100 pL. Extension conditions were 10 min at 95°C, followed by 30 cycles of 95°C for 1

min, 55°C for 30 sec, and 72°C for 2 min. The amplification was completed with a 10-



44 1.2 45 0.14 46 1.5 47 4 48 2.1 49 3.3 50 0.18 51 0.51 52 0.62
53 0.2 54 0.84 55 7.0 56 2.9 57 0.97 58 0.2 WO 03/000689

PCT/ US02/WwB320006829 The results denonstrate that the conpeamdsowissehe
present invention are useful for the treatnent and prophyl axis of herpes
viral infections. 5 WD 03/000689 PCT/US02/18520 130 CLAIM5S 1. A conpound
of formula (1): (R5)4 5 R4 N 3 R5-G2f ,iY (R)P

min incubation at 72°C. Primers were selected to amplify a 728 bp probe spanning a

section of the HSV1 UL15 open reading frame (nucleotides 249-977). Single-stranded

transcripts were purified with Promega M13 Wizard kits. The final product was mixed

1:1 with a mixture of 6 M GuSCN, 100 mM EDTA and 200 pg/mL herring sperm DNA
5 and stored at 4°C.

(c) Preparation of capture plates.
The capture DNA plasmid (HSV UL13 region in pUC) was linearized by cutting with Xba
|, denatured for 15 min at 95°C and diluted immediately into Reacti-Bind DNA

10  Coating Solution (Pierce, 17250, diluted 1:1 with TE buffer, pH 8) at 1 ng/uL. 75
ul/well were added to Corning (#3922 or 9690) white 96-well plates and incubated at
room temperature for at least 4 hrs before washing twice with 300 pl/well 0.2X
SSC/0.05% Tween-20 (SSC/T buffer). The plates were then incubated overnight at
room temperature with 150 pL/well 0.2 N NaOH, 1% IGEPAL and 10 pg/mL herring

15  sperm DNA.

(d) Hybridization.
Twenty-seven (27) pL of cell lysate was combined with 45 pL of hybridization solution
(final concentration: 3M GuSCN, 50 mM EDTA, 100 pg/ml salmon sperm DNA, 56X

20  Denhardt's solution, 0.25X APE, and 5 ng of the digoxigenin-labeled detection probe).
APE is 1.5 M NHs-acetate, 0.15 M ammonium phosphate monobasic, and 5 mM EDTA
adjusted to pH 6.0. Mineral oil (50 pL) was added to prevent evaporation. The
hybridization plates were incubated at 95°C for 10 minutes to denature the DNA, then
incubated at 42°C overnight. The wells were washed 6X with 300 pL/well SSC/T buffer

25  then incubated with 75 uL/well anti-digoxigenin- HRP-conjugated antibody
(Boehringer Mannheim 1207733, 1:5000 in TE) for 30 min at room temperature. The
wells were washed 6X with 300 pL/well with PBS/0.05% Tween-20 before 75 pL/well
SuperSignal LBA substrate (Pierce) was added. The plates were incubated at room
temperature for 30 minutes and chemiluminescence was measured in a Wallac Victor

30 reader.



R2 10 wherein:

al kenyl ,
- OR10Ay,
-(ONR 7Ay,

- S( O) 2NR7Ay,
- R1OAy,
20 - RL0O

- R1OHet ,
- R1LOC( 0) NHRt OHet ,
- RlosozNH@giigllowmmstere qbimww HSVFI?ONHC( NH) NROR' |

pis O, 1, 2, 3 or 4
i s independently selected fromthe group
wblogtgdegs cycl oal kyl ,
- OHet
- C( O) NHR10Ay,
- C(NH) NR7R8, - C( NH) NR7 Ay,
- NR7R8,
- R100- C( 0) R9,

- OR70Het ,

- S(
- NR7AY,

-R‘@(

- R' 0C02R9,
NROR",

each

cycl oal kenyl ,

-C(0)R9, -C(0) Ay,

~¢( 0) NHR1OHet ,

O nRY, - (&Y nAy,
- NHHet ,

R 00- C( O Ay

- RLOCY

consi sting of hal o,

- NHR70Ay,

- R70C( O) NR9R11,
NH) NROR'

R is the sane or different and
al kyl ,
- OR PCTAB02/GAY(

-C02R9, - C(O) NR7RS,

Ay, Het,
- C(O) Het,

- C(S) NROR'

-S(O nHet , -S(0 2NR7R8,

- NHR10Het, - R10Ocycl oal kyl ,

-R100- C(O) Het, -R100-S(0)nR9,
- RLOC( O) NR7 Ay

- R10SO02R9, RlOSOZNR9R11

cyano, nitro and

azi do; or two adjacen t—groups th t he atoms to which they are
bonded 25 forna %@ 1 'g Poal|kyl 6¢5°§ W - menber ed heterocyclic ring
containing 1 of 2 heferoatdns; eagg R/ and R8 are the sane or different
and are indepepdently selectled from the grpup consisting of H alkyl,
cycl oal kyl, al kenyl, Zycl oallkenyl, 390R9, - O R9, -CO02R9, -C(O NROR',
- C(S) NROR11, - GENH) .‘.WP\", $02R10-—30—SB2NROR", - R10cycl oal kyl, - R100R9,
-R10C(0) R9, - RlOOOZ - R1QC( 0) NREE | - R10C( S) NROR11, - R10C(NH) NROR',
- RLOSO2R10, WO[037 Uquw PCT7US027 1i8p20 I3[l - RLOSO2NR R', - RLOSO02NHCORSI,
- RIONROR', - R1IDNHCOR9, -RIQNHSO02R9 and - R ONHC(NH) NROR'; each R9 and R'
are the sane of diffe&gent and are DBdependeptly selected from the group
consi sting of H—alkyl—ocycHoalkyl R1i0eye] oal kyl, -R100H, 5 -R1IQ(OR 0)
where wis 1-10, and 6RlONRJORlO B34h R10 |s the sane or different and is
i ndependent | y setrectsdfromtie grogp

8 >5.0

9 1.2

10 1.75

11 3.3

' 15 23

16 0.37

17 3.1

18 0.34

19 3.74

20 0.71

21 0.64

22 0.84

23 0.21

24 0.56

25 0.3

26 0.31

27 0.2

28 6.3

29 >5.0

30 1.6




consi sting of al kyl, alkenyl, alkynyl, cycloal kyl and cycl oal kenyl; Ay is
aryl; Het is a 5- or 6-nenbered heterocyclic or heteroaryl group; 10 R2 is
sel ect ed Wp®ni00ds89 gr oup consi sting of hal o, al kenyl, cycl ®@alrkRysh2/18520

cycl oal kenyl, Ay, Het, -OR, -QAy, -OHet, -OR1OHet, -S(OnR9, -S(O) nAy,

- S(0) NNR7R8, -S(O) nHet, “NR 7R8, -NHHet, -NHRLO0Ay, -NHR1OHet, -R1ONR R8
and -R1IONR Ay; n isO, 1 or 2; YlsNorda‘B 15 R3 and R4 are the sane or
different and are each i ndependently selected fromthe group consisting of
H, halo, alkyl, alkenyl, cycloalkyl, Ay, Het, -OR, -Qd, -C(0)R7,

-C(0) Ay, -CO2RY, EXaniphy No: SO2NHRICso-(RIRS, {NR7Ay, -NHHet, - NHR1OHet,
-R70cycl oal kyl | -RtO0R7, - RI00Ay, - RIONR/R8{and - RLONR7Ay;

gis0,1, 2,3, dor%: and 30 each [R5 is the sane pr different and is

[ ndependent |y setect \3“' fromthe—g Ofip—COmS isting of halo, alkyl, alkenyl,
al kynyl, cycl oal kyl, gycl oalkenyl , g -OR, -QAy, -OHet, -OR10Ay,
-OR10Het, -C(O/R9, -GgO Ay, O(O)Hei_s -OOZR', -C(O NR7R8, -C(O NR 7Ay,
-C(O NHR70Het , [-C(S)NRIR", -IC(NH)NR R8, - Cf NH) NR7Ay, - S(0) nR9,

-S(O 2NR7R8, - S 0)2NR3Ay, -NR 7R8, -NR 7Ay, {NHHet, 25 -NHRL0Ay, - NHR1OHet,
-R Ocycl oal kyl | 806R—RBEORY, - RLOCO2R9,

- R10C( O) NROR', A RlOC( 8§NR7Ay -RlOC(1 NHR1O0Het , - R1OC( S) NROR',

- RLOC( NH) NROR' | - RIUS RIOSUZEIRIT, - R70SO2NHCOR9, - RIONR7R8, -RI1ONR
7Ay, -R ONHC( NH-l) NR9R" cvano. nitro and azi@do; or two adjacent R5 groups
together with the at8is to which they are bpnded 30 forma C5-6 cycloal kyl
or aryl; whereirrA—wherY—+s—CEH—R3—+s—nret—NR7Ay; WO 03/ 000689

PCT/ US02/ 18520} 132 éﬁd phar maceut 03| | y acceptable salts, solvates and
physi ol ogi cal | y funcggponal |derivatjyes thefeof. 2. The corrpound accordi ng
to claim1 whefein each R ifs the sane or different 5 and is independently
sel ected fromthe grd0dp congisting0d® hal o, |al kyl, cycloal kyl, Ay,
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50 0.18
51 0.51
52 0.62
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54 0.84
55 7.0
56 2.9
57 0.97

58 0.2




Het, -OR7, -C(OR9, -C(OHet, -CO2R9, -C(0)NR R8, -C(0)NR Ay,

-C(O) NHR1OHet, -S(0)nR9, -S(0)2NR R8, -S(0)2NR Ay, -NR 7R8, -NR Ay,

- NHHet , -WBR3060689 - NHR OHet, - R Ccycl oal kyl, -R10Het, - R7®QRAIS02/18520

-R OC(0) NR7Ay, -R10SO2NHCOR9, -R ONR7R8, -R ONR Ay, cyano, nitro and
azido. 10 3. The conpound according to claim1 wherein each R is the same
or different and is independently sel &% ed formthe group consisting of

hal o, al kyl, Het, -NR7R8, -NR Ay, and -NHHet. 15 4. The conpound accordi ng
to claim1 wherein pis 1or 2. 5 The conmpound according to claim1l

wher ei N RZhé festifd 8&hGdtrhtcothat |ﬂﬁ?e gdirﬁptﬂmd@@ﬂ%héble@@tdﬁvdﬁ@on ar©dgefut fir0) NRI,
-NR R8, -NHHet and - NHR1OHet . The conmpound according to claim1l

wher ei n REhq eatment@nd praphyfas Qf&%mﬂﬁadﬁ iefisng to claim1 wherein Yis N
8. The compound according to claim1 wherein Yis CH 25 9. The conpound
according to any of clains 1-8 wherein R3 and R4 are the sane or different
and are each independently selected fromthe group consisting of H, halo,

al kyl, Ay, -OR, -CO2R7, -NR R8, -R100R and -R70NR7R . 30 10. The conpound
accordﬁng to any of clainms 1-9 wherein R3 and R4 are both H WD 03/000689
PCT/ US02/ 18520 133 11. The conpound according to any of clains 1-10
wherein g is 0, 1 or 2. 12. The conpound according to any of clains 1-11
wherein each R5 is the sanme or different and is independently sel ected
fromthe group consisting of halo, alkyl, 5 alkenyl, Ay, Het, -OR, -QAy,
-C2R9, -C(0)NR7R8, -C(0O)NR Ay, -S(0)2NR R8, -NR 7R8, -NR7Ay, -NHRLO0Ay,
cyano, nitro and azido. 13. The conpound according to any of clains 1-12,
wherein each R5 is the sane or different and is independently sel ected
fromthe group consisting of halo, alkyl, 10 -OR7, -NR 7R8 and cyano. 14. A
conmpound sel ected fromthe group consisting of:

3-[2-(Cycl opentyl am no) - 4- pyri m di nyl ]-2-(4-fl uorophenyl)imdazo[1, 2-a] pyri
di n- 8-



am ne; 15

4-[8-Chl oro-2-(4-fluorophenyl)imdazo[ 1, 2-a] pyridin-3-yl]-N-cycl opentyl -2-
pyri m di mamioa®poBd Cycl opentyl - 3-[ 2- (cycl opentyl am i no) - 4- pgmiusodissge | - 2- (4-
fl uorophenyl )i m dazo[ 1, 2-a] pyridi n-8-am ne;

N- Cycl opentyl - 4-[ 2- (4-fl uorophenyl )-8-(1-pyrrolidinyl)imdazo[1, 2-a] pyridin
-3-yl]-2- 20 pyrimdi nam ne; 130

N-Butyl - 3-[ 2- (cycl opentyl am no) - 4- pyri m di nyl ] -2-(4-fl uorophenyl )i m dazo[ 1,
2- a]pyridin-8-amne; 3-[2-(Cyclopentylamino)-4-pyrimid
inyl]-2-(4-fluorophenyl)-N(2- nmeth@xmidyl )i mdazo[1, 2-a] pyridin-8-am ne;
25 4-[8-Chl oro-2-(4-fluorophenyl)imdazo[ 1, 2-a] pyridin-3-yl]-N nethyl-2-
pyri m di nam ne;

N- Cycl opent yl - é%ﬁp&éﬁ@@p@%ﬁ%lm 3-[2- (et hyl am no) -4-pyrim dinyl]imdazo[1

, 2- a] pyridin-

al pyridin-3-yl]-NCycl opentyl -2- 30
pyri m di nam ne; WO 03/ 000689 2/ 18520 134
N- Cycldpentyl - 3-[ 2- (cycl opent yl )-4-pyrimdinyl]-2-(4-
met hoxyphenyl )i m dazo[ 1, 2-a] pys IdiQ- § ani ne; I
4-{8- (Cycl opent yl am no) - 3- [I%T( clo ‘ant\ m no) - 4-pyri mdinyl]imdazo[ 1, 2-
a] pyridin-2-yl }phenol; 5
8-chl oro- 2- (4-fl uorophenyl) - 3-|[ 2- 1|l uor F§1i)di nyl )i m dazo[ 1, 2- a] pyri di ne;
4-[ 8- Chl or 0- 2- (4-f 1 uor ophenyl Nngzdazo[ 1, 2-a] pyri di n-3-yl ] - N-cycl opent yl - 2-
pyri di nam ne; )
N- Cycl opentyl - 3-[ 2- (cycl opent yl &1 no) - 4- pyri di nyl ] - 2- (4-fl uor ophenyl )i ni daz
o[ 1, 210 a] pyri di n- 8-am ne; 10
4-18-Chl or &2: (3-met hoxyphenyl )i m dazo[ 1, 2-a] pyri din-3-yl]-N-cycl opentyl -2-
pyri m di n¥FHE: N-Cycl opentyl -3-[2-(cycl opentyl ami no)-4-pyri md i
nylT-2-(3pis0, 1,23 0r 4

| or o- 2- (4- met hoxyphenyl )i m d%éo[ 1, 2-

each R’ is the same or different and is independently selected from the group
consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,

15 -0Ay, -OR™Ay, -OHet, -OR'Het, -C(0)R?, -C(0)Ay, -C(O)Het, -CO2R®,
-C{O)NRR?, -C(O)NR’Ay, -C(O)NHR'*Ay, -C(0O)NHR™Het, -C(S)NR°R"",
-C(NH)NR’R?, -C(NH)NR’Ay, -S(0):R®, -S(0)sAy, -S(0)-Het, -S{0)2NR'R?,
-S(0):NR’Ay, -NR’R®, -NR’Ay, ~-NHHet, -NHR"Ay, -NHR'°Het, -R"°cycloalkyl,
-R™Ay, -R™Het, -R"°0-C(0)R?, -R"0-C(0)Ay, -R"0-C(0)Het, -R™°0-S(0):R’,

20 -R™OR?, -R™C(O)R®, -R™CO:R®, -R™C(0)NR°R"", -R"°C(O)NR’Ay,
-R'°C(0O)NHR™Het, -R'°C(S)NR°R"", -R"°C(NH)NR®R", -R'°SO:R’, -R'°S0NR°R"",
-R'°S0.NHCOR®, -R™NR’R®, -R™NR’Ay, -R"*NHC(NH)NR®R"", cyano, nitro and
azido; or
two adjacent R' groups together with the atoms to which they are bonded

25 form a Cs-scycloalkyl or a 5 or 6-membered heterocyclic ring containing 1 or 2
heteroatoms; '
each R’ and R® are the same or different and are independently selected from

the group consisting of H, alkyl, cycloalkyl, alkenyl, cycloalkenyl,
-0R?, -C(O)R?, -CO2R?, -C(0)NR°R"", -C(S)NR°R"", ~-C(NH)NR°R", -S0O:zR",

30 -S02NR°R"", -R™cycloalkyl, -R™OR’, -R™C(0)R?, -R"°CO2R’,

-R'C(O)NR°R", -R™C(S)NR®R"", -R"C(NH)NR®R", -R'°S0zR™°,



met hoxyphenyl )i m dazo[ 1, 2-a] pyri di n-8-am ne;
3-{8-(Cycl opentyl am no) - 3-[ 2-(cycl opentyl am no) - 4-pyri mdi nyl]imdazo[ 1, 2-
15 a] pyrivwor3meos} phenol ; 2-[ 3- (Al PCT/US02/18520
| yl oxy) phenyl ] - N-cycl opentyl -3-[ 2-(cycl opentyl am no) - 4-
pyri mdinyl]imdazo[1, 2-a] pyridi n-8-am ne;
4-[ 8- Chl or 0- 2- (4- et hyl phenyl )i mi dazo[ 13R- a] pyri di n-3-yl ] - N-cycl opent yl - 2-
pyri m di nam ne; 20
N-Cycl opentyl -3-[2-(cycl opentyl am no) - 4- pyri m di nyl ] - 2- (4-
get gyl( pq/helnyl yim ?azQR"’SOzER@]‘pyR‘P%DzNHFORKLN‘gI\leR",h -R‘°NHCr?R|9.) 2 (4
-[ 2- cl opentyl am nQ) -4-pyrimdin - - met hoxyet hyl ) - 2-

net hyl phenyl )i m dazoﬁ’f&lﬁs@%ymﬁ TPd?Ng@&H}Nﬁ%%?i N- Cycl opent yl - 4- [ 2- (4- net hyl
phenyl) - 8- (4- | W) 1 1 | di - = i di nam ne;
4-[ 8- Chl or o- 2- aaﬂﬁablp n{a)rﬁyl %rgl%ﬁj%%g'{oe["f,?‘ﬁﬁérf%‘?'{ldg"%rg-'@eé‘lrri“[eﬂﬁg?ﬁ?ég%‘ir f)rg?% -2- pyri
m di ni'im ne; - the grloup consislting of H, alkyl, cycloalkyl, -R“l’cycloalkyl, -R"0H,

cl opro -3-[2-(cyc ro am no) - 4- pyr.i m di -2-(2-napht hyl )i m dazo
1, %/ al Byr Pé, n- 8[ arri(-ﬁxé(pR g wfﬁ)e%e wis 1-?0, an(?YR’l’NR@R'd?y ] ( pht hyl) [

-{8- Chl or 0- 3- [.2:{ gwe&l ' - ovri mi i i - i di n-2-
[ benzon tri1 SRy BARBEEALE BRREALT Bl LR Tioin SRS

- { 8- (Cycl opent yl amicous)stiag o? alkely slkemns atkyh v neyeloh Hl-godrdyatbalkenyll] | m dazol 1, 2-

] pyridi n-2-yl } benzonitrile;

- [3-[ 2- (Cycl op¥it Vhni no) - 4- pyri ni di nyl ] - 8- (4- nor phol i nyl )i ni dazo[ 1, 2- a] py
ridin-2- yl]be Itdid. e : .

4 (312 (Oycl opehiyd %%’%T?TPEW eterocycliq oreferoany! 9rouPi 1yl ) i mi dazof 1, 2- a] py
ri di ni@- WRF siseleetadifoba the group consisting of halo, alkenyl, cycloalkyl, cycloalkenyl, Ay,

4

a

d
[
d
% o b P e HEL ABRO4a bt RSB ELRTGAY, SN bk, dazol T 2

4
y
4
a
4

[
]
N
N-

yridin-2-yl m
4- [ 8- Chl or 0~ RR{R8- NHHeRRRARYAY, I -NHB@ref, IRENRIRPYRd HNRBAY: ] - 2- pyri mi dinyl }-

10 cycl opentyl am ne;
nis0, 1or2;
Y is N or CH;
15 R?*and R* are the same or different and are each independently selected from the
group consisting of H, halo, alkyl, alkenyl, cycloalkyl, Ay, Het, -OR’, -OAy,
-C(O)R’, -C(0)Ay, -CO2R’, -CO:Ay, -SO:NHR®, -NR’R?, -NR’Ay, -NHHet,
-NHR"Het, -R"cycloalkyl, -R"OR’, -R"0Ay, -R"°NR’R® and -R'°NR’Ay;
qis0,1,2,3,40r5; and
20 each R®is the same or different and is independently selected from the group
consisting of halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ay, Het, -OR’,
-OAy, -OHet, -OR™Ay, -ORHet, -C(O)R?, -C(0)Ay, -C{O)Het, -CO2R’,
-C(O)NR'R?, -C(O)NR’Ay, -C(O)NHR™Het, ~-C(S)NR°R"", ~-C(NH)NRR?,
-C(NH)NR’Ay, -S(0)qR?, ~S(0)2NR"R?,-S(0)2NR’Ay, -NR'R®, -NR’Ay, -NHHet,
25 -NHR™ Ay, -NHR™Het, -R"cycloalkyl, -R"°Het, -R™0R?, -R"°C(0)R®, -R"°CO2R’,
-R™C(0)NR°R",-R'°C(O)NR’Ay, -R"C(O)NHR"Het, -R"°C(S)NR°R",
-RC(NH)NR®R"", -R"S0:2R®, -R'°S02NR°R"", -R'°SONHCOR®, -R"°NRR?,
-R™NR’Ay, -R"NHC(NH)NR®R"", cyano, nitro and azido; or
two adjacent R® groups together with the atoms to which they are bonded
30 form a Cs-s cycloalkyl or aryl;
wherein when Y is CH, R® is not -NR’Ay;



N- Cycl opentyl - 4-[ 8- (4- nor phol i nyl ) -2-(3-nitrophenyl)im dazo[1, 2-a] pyridin-3
-yl ]-2- pyrimdi nam ne;
4-[ 2- ( 3- AvDrepessy | ) - 8- chl or oi m dazo[ 1, 2- a] pyri di n- 3-yl | - REeyushopssnd yl - 2-
pyri m di nam ne; 15
2- (3- Ami nophenyl ) - N-cycl opentyl - 3-[ 2-(c¥cl opentyl am no) -4- pyri
m di nyl ]i m dazo[ 1, 2- a] pyri di n- 8- ami ne; 132
N- Cycl opentyl -3-[2-(cycl opentyl am no) -4-pyrimdinyl]-2-{3
[(cycl opr opyl met hyl ) am no] phenyl }i m dazo[ 1, 2- a] pyri di n- 8- am ne;
2-{3-[Bi séﬁd’phzﬁﬁfa@@.}tlcm duckptabie seilspsuvitestand physiologically functional
-N-cycl opent yl - 2- (cycl opentyl am no) - 20
4-pyrim ddwwa]tw?ﬁ 88f-1, 2- a] pyri di n- 8-ami ne;
3-{8-Chl oro-3-[2-(cycl opentyl am no) -4-pyrimdinyl]imdazo[ 1, 2-a] pyridin-2-
yl } benzonitrile;
3-{8- (Cychopentlyd edm;litm)qd&ecf&dlﬁgy@ tlape ntwheadih aaoh-Rt-iptheisaindiondlffaérentdazol 1, 2-
al pyri di n- 2- yI}benzonltrlle
N- Cycl dpedldfs-in e[psn@aenaWéﬂF%%frmmmrwwﬁém 9f el 2Kk evehealiybyWi di n- 3-yI ]
-2- pyri n 9 - 7 1 - 9
a7 6 CHr O O <CIOHeY COR% CIONER CONRAY, CIDINHE et rS[OR
-3-yl]- 2- ﬂleNﬁfRﬂj-ﬁm }NHKA\;;yNR%Rﬁ,eNRKAwnNHHet -NHR™Ay, -NHR'’Het,

N- Cycl opent.y! 8-di b -2- (4 ) j 1% 1~ alo id

Byt 1< o erclsgy BB v 6o ABaS BeUBsa, Ravns RaA

N-{4-]6- BE%B Sitloohal-9ient yl am no) - 2- (4-f 1 uor ophenyl )i m dazo[ 1, 2- a] pyri di n-
3-yl]- 2-pyrimdinyl}- Ncyclopentyl am ne;

6- Br obfd- N- but yl - 3-[ 2- (cycl opent yl ami ne) -4-pyrim dinyl]-2-(4

fl uor ophepyl da

N Oyl oot yl - I et abrosfie ig PRI 1 BRsran o b iothe sgms R ASEENtL, 2- ] pyr
di n-3- vyl ]an@rsnuddpﬁha%nrﬂ@@ue&ed Porinehk G r&ripms@m( fHau aRphH ey LR met hyl i m
idazo[ 1, 2-a]pyrid in-3-yl] -2- pyri i nyl} cyclopentylamne

N- Oycl openliI Ayzand] Z\U'tH?f/cl opentyla m

i no)-4-pyrimdinyl]-2-(4-fluorophenyl)-8-

alpyridin

15 4 The compound according to claim 1 wherein pis 1 or 2.

5. The compound according to claim 1 wherein R* is selected from the group
consisting of Het, -OR’, -S(0}R®, ~NR’R®, -NHHet and -NHR™Het.

20 6. The compound according to claim 1 wherein R* is -NRR®.
7. The compound according to claim 1 wherein Y is N.
8. The compound according to claim 1 wherein Y is CH.
25
9. The compound according to any of claims 1-8 wherein R® and R* are the same

or different and are each independently selected from the group consisting of H, halo,
alkyl, Ay, -OR’, -CO2R’, -NR'R®, -R"°OR’ and -R™NR’R®.

30 10.  The compound according to any of claims 1-9 wherein R® and R* are both H.



10 met hyl im dazo[1, 2-a] pyridin-6-am ne; N-Cyclopen
tyl-4-[2-(4-fluorophenyl)-8-nethylimdazo[1l, 2-a] pyridin-3-yl]-2-

pyri m di na0ioneoo6s9 PCT/US02/18520
N-{4-[6- Bronp- 2- (4-fl uorophenyl )i m dazo[ 1, 2- a] pyridin-3-yl]-2-pyrimdinyl}-
N cycl opentyl am ne; 15

N-Cycl opentyl -3-[2-(cycl opentyl am no) - 1133pyr| m di nyl]-2-(4-

fl uorophenyl )i m dazo[ 1, 2-a] pyrid in-6-am ne;

N- Cycl opentyl - 4-[ 2- (4-fl uorophenyl )i m dazo[ 1, 2-a] pyri di n-3-yl]-2-pyrimdina

m ne, 11.  The compound according to any of claims 1-10 wherein q is 0, 1 or 2. o
N-Cycl opentyl - 4-[2-(4-fl uorophenyl)-6-(4-norphol i nyl(%l m dazo[ 1, 2- a] pyri di n-
3-yl]-2- pyrimdinanm ne; 20 3-[2-(cycl opentyl am

T uor ophetyl )1 oA EHEsEREORY bp fneslim 1-1 Lupyyepgoch R s thesame o

'yl oxy) phGWH"’C"Jnﬁmhﬂﬂﬁﬁwtfy%ekatea(fwhi eHeayTbiyp 8asisting ofthalo, alkyl,
pyrimdinyl]imdazo

R Oy cl Do Mk Het cOB) oot S0-Bir-FRONE R o PIONR QLB RS -HBTR",
I 7 2- di n- 8-

e A

no) - 4-pyrimdinyl]-2-(4-fl uorophenyl ) - 6-

(trlfluoron'eth)lfl)lmdazo12a pyri di n-8-am

3-{8- (Cyclldpenthd eAFRRYY 3c$ozd'('&w@p@fn<f'§;mﬁﬂ%es~;hsww #AcHi - isithg ISPMRiO8azof 1, 2-

al pyridin

2- ( 3- Azi dg%ﬁ}e{én%/thﬁaﬁ}bg?@ﬁ y%@lgcteglfgmemeﬁro% r55|stmq of P(mjalo R yI ]i mdazo[1, 2
- a] pyo i di-OR’8-MRRhand ¥@NnA.3/ 000689 PCT/ US02/ 18520 137

4-[ 8- (Benzyl oxy)-2-(4-fl uorophenyl)im dazo[1, 2-a] pyridin-3-yl]-N

cycl opentyl pyri m di n-2-am ne; and 3-[2-(Cyclopen tylam

i no) pyri mygi n- ﬂ\clSHé)oamf éﬂécltébofrr&ﬁhﬁ@gll&b%ﬁ's?s?&b%fz a] pyridin-8- ol, 5 and
phar maceuti cal ceptabl e salts, Solvates and 5)h ysiol ogically functi onal
|

derivati vésih(ﬁwlemn‘ntvlalﬁm0A4myamn¢mxellrﬂr(éaﬂluarowhtozl imidazold Srployddingd-a conpound
according to any. of'
15  4-[8-Chloro-2-{4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]- N-cyclopentyl-2-
pyrimidinamine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-8-amine;
N-Cyclopentyl-4-[2-(4-fluorophenyl)-8-(1-pyrrolidinyl)imidazo[1,2-a]pyridin-3-yi]-2-
20 pyrimidinamine;
N-Butyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-fluorophenyl)imidazo[1,2-
a]pyridin-8-amine;
3-[2-(Cyclopentylamino)-4-pyrimidinyl]-2-(4-fluorophenyl)- N-(2-
methoxyethyl)imidazo[1,2-a]pyridin-8-amine;
25  4-[8-Chloro-2-(4-fluorophenyl)imidazo[1,2-alpyridin-3-yl]-N-methyl-2-
pyrimidinamine;
N-Cyclopentyl-2-(4-fiuorophenyl)-3-[2-(methylamino)-4-pyrimidinyllimidazo[1,2-
alpyridin-8-amine;
4-[8-Chloro-~2-(4-methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]-N-cyclopentyl-2-

30 pyrimidinamine;



clainms 1-14. 10 16. The pharmaceutical conposition according to claim15
further conprising a pharnmaceutically acceptable carrier or diluent. 17.
The phar msio@adwsd conposition according to any of d ai s PCH/USN2/18520 f urt her
15 conprising an antiviral agent selected fromthe group consisting of
aciclovir and valaciclovir. 18. A nethod for the prophylaxis or treatnent
of a herpes viral infection in an ani Bt , said nethod conpri si ng

adm nistering to the animal a therapeutically 20 effective anount of a
conpound according to any of clains 1-14. 19. The nethod according to claim
18 wher ei IV-gatipdhaylp®$2-(dycidbertpbedid)onpyrimidigl]lez{4ed from the group

consi sting of herpes sinplex vjrus. 1, herpes sinplex virus 2,

cyt onegal OVI r ugnetipaxyphlanyl)igdazo p%ghovr'@'ar&@m'me& zoster.virus, human herpes
virus 6, h 0. A nethod
for the pro hW@iBPQﬁgIBﬁ?‘n gﬁémd Svg 3@@5&@@@@@ azgsom ated wth
herpes viral i ofpgddinonglliphermot; ani mal , conprising adnministering to the

aninmal _a therap tically effective anount of a,conpound.according to any
of clai ns8chipso- 699»@9%%5 f'w@r@ﬁﬁgé‘ovﬁ %ZQ%'%W%E%SS for

preparlng K E@%, ghh Y is N R2
is select e§8f rom-t Uﬂ 4@@& @}am gg?ﬂ)’zﬂ]pﬂ EBWIN al kyl', cycl oal kenyl ,
Ay, Het, CR?pdem;mmeﬂ—let CRlOHet -S(O,,R9, - S( O) nAy, -S(O nNR7R8,
-S(O)nHet NHRlO NHR1 R1IONR7R. and +R10NR7Ay;
and R3 anb-® %F@Wbéfﬁl_‘ged@“c%ﬁ'ﬂ“'ﬁ éygldwﬁ%f- ‘sf'Haropﬁl%{elﬁfwﬁa@[ fipound of
formula (VI): aIp?ﬁ?li‘ﬂ g-athifd: VI O 10 (Ri)p wth a conmpound of formula (VII)
NH VI |

10  4-[8-Chloro-2-(3-methoxyphenyl)imidazo[1,2-a]pyridin-3-yl]-N-cyclopentyl-2-

pyrimidinamine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(3-
methoxyphenyl)imidazo[1,2-a]pyridin-8-amine;
3-{8-(Cyclopentylamino)-3-[2-(cyclopentylamino)-4-pyrimidinyl]imidazo[1,2-
15 alpyridin-2-yl}phenol;
2-[3-(Allyloxy)phenyl]-N-cyclopentyl-3-[2-(cyclopentylamino)-4-
pyrimidinyl]imidazo[1,2-a]pyridin-8-amine;
4-[8-Chloro-2-(4-methylphenyl)imidazo[1,2-a] pyridin-3-yl]-N-cyclopentyl-2-
pyrimidinamine;
20  N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-
methylphenyl)imidazo[1,2-a]pyridin-8-amine;
3-[2-(Cyclopentylamino)-4-pyrimidinyl]-N-(2-methoxyethyl)-2-(4-
methylphenyl)imidazo[1,2-a]pyridin-8-amine;
N-Cyclopentyl-4-[2-(4-methylphenyl)-8-(4-morpholinyl)imidazo[1,2-a] pyridin-3-yl]-
25 2-pyrimidinamine;
4-[8-Chloro-2-(2-naphthyl)imidazo[1,2-alpyridin-3-yl]-N-cyclopropyl-2-
pyrimidinamine;
N-Cyclopropyl-3-[2-(cyclopropylamino)-4-pyrimidinyl]-2-(2-naphthyl)imidazo[1,2-
a]pyridin-8-amine;
30  4-{8-Chloro-3-[2-(cyclopentylamino)-4-pyrimidinyllimidazo[1,2-a]pyridin-2-

yl}benzonitrile;



15 H2N R2 22. A process for preparing a conpound according to any of clains
1-14 wherein Y is N, R2 is selected fromthe group consisting of alkenyl,
cycl oal kywp ospadesal kenyl , Ay, 20 Het, -OR7, -QAy, -COHet, PCORBOHERS20
-S(O),,R9, -S(OnAy, -S(OnNR7R8, -S(O)nHet, -NR7R8, -NHHet, - NHRLOAy,

-NHR OHet, -R ONR7R8 and -R ONR7Ay; R3 is selected fromthe group
consisting of H, alkyl, alkenyl, cyclodkyl, Ay, Het, -C(OR7, -CO2R7,

- SO2NHR9, - NR7R8 (vvhere R7 and R8 are not H), "RLOOR7? and - RIONR7R8; and
R4 is H said process conprising reacting a conpound of fornmula (Xl): 25

(R5)g N Xlfg. fithflahino) 34X EhtyIamtHo} - WPy Rindiéardf 2-139 with a
conpound Of{f(()f!ryﬁulolﬁgt?l no)NHD!\?;I()CI 2N4IR2 Wlpﬁzgess fglr preparing a

conmpound accor@]nygldtfb2 eprondlyilgi ms 1- 14 vvherel n Yis Nand R2 is

ny, ret, e g paa e Bl SRRt TN B - AR o

-S( O nHet , -NWG@]zonIINHHpt -NHR70Ay, - NHR1OHet, -R7ONR R8 and - RLONR7Ay,
f(?lvd proc?‘ﬁ;dgoéglgg&ﬁ%?né %?C\}rllmr}gmel] %O&P%%pp%oﬂaylglglrdglzjcl)[w Zil yndm (R5)q N
yllbenzamide;
4-{8-(Cyclopentylamino)-3-[2-(cyclopentylamino)-4-pyrimidinyl]imidazo[1,2-
alpyridin-2-yl }oenzamide;
N-{4-[8-Chloro-2-(3-nitrophenyl}imidazo[1,2- a]pyridin-3-yl]-2-pyrimidinyl }-N-
10 cyclopentylamine;
N-Cyclopentyl-4-[8-(4-morpholinyl)-2-(3-nitrophenyl)imidazo[1,2-a] pyridin-3-yl}-2-
pyrimidinamine;
4-[2-(3-Aminophenyl)-8-chloroimidazo[1,2-a]pyridin-3-yl]- N-cyclopentyl-2-
pyrimidinamine;
15  2-(3-Aminophenyl)-N-cyclopentyl-3-[2-(cyclopentylamino)-4-
pyrimidinyllimidazo[1,2-a] pyridin-8-amine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-{3-
[(cyclopropylmethyl)amino]phenyl }imidazo[1,2-a]pyridin-8-amine;
2-{3-[Bis(cyclopropylmethyl)amino] phenyl}-N-cyclopentyl-3-[2-(cyclopentylamino)-
20 4-pyrimidinyl]imidazo[1,2-a]pyridin-8-amine;
3-{8-Chloro-3-[2-(cyclopentylamino)-4-pyrimidinyl]imidazo[1,2-a] pyridin-2-
yl}benzonitrile;
3-{8-(Cyclopentylamino)-3-[2-(cyclopentylamino)-4-pyrimidinyl]imidazo[1,2-
alpyridin-2-yl }benzonitrile;
25  N-Cyclopentyl-4-[6,8-dichloro-2-(4-fluorophenyl)imidazo[1,2-alpyridin-3-yl]-2-
pyrimidinamine;
N-{4-[6-Chloro-8-(cyclopentylamino)-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yi]-
2-pyrimidinyl }-N-cyclopentylamine;
N-Cyclopentyl-4-[6,8-dibromo-2-{4-fluorophenyl)imidazo[1,2-alpyridin-3-yl]-2-

30 pyrimidinamine;



with a conmpound of formula (VII) NH VII  H2N R2 20 24. A process for
preparing a conpound according to any of clains 1-14, said process

conpri si myorgaetsBng a conmpound of forrmula (XV): ~R5)a 25PNTX$02/¥b2¢ R) p
wherein X1 is halo; WO 03/000689 PCT/US02/18520 140 wth a compound of
formula (XVI) R4 R3\ M NiY XVI 25 R wherein M is selected fromthe
group consisting of -B(OH)2, -B(ORa)2,138B(Ra)2, -Sn(Ra)3, Zn-halide, ZnRa
and My-halide, where Ra is alkyl or cycloalkyl and halide is halo. 10 25.
The process according to any of clains 21-24 further conprising the step of

converti ”N—{ﬁ%—Bﬂfm@-@U(éy@I)pean]éﬁa'lh@] -01(-fludrépHRAAY A28 'ZCQJEWdlﬁ‘Qﬁ?lPI abl e
salt, solva or physiologically functional derivative thereof. 26. The

process accordﬂﬂyrlm}dlavi} Nicydopenigargine25 further conprising the step of 15
o't sol BaRogi RS L lnyrBhtyArtrok b ErBHIEEE Ve T het cof to. anot her
conmpound of f ofiiMophényl)iridazol, RhdyyiRfeBidnsinél y acceptable salt, solvate or
physi ol ogi cal ly functional derivative thereof.
5  N-Cyclopentyl-4-[2-(4-fluorophenyl)-6,8- d|(4-morpholmyl)|m|dazo[1 2-a]pyridin-3-
yl]-2-pyrimidinamine;
N-{4-[6-Bromo-2-{4-fluorophenyl)-8-methylimidazo[1,2-a]pyridin-3-yl]-2-
pyrimidinyl}-N-cyclopentylamine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-fluoropheny!)-8-
10 methylimidazo[1,2-a]pyridin-6-amine;
N-Cyclopentyl-4-[2-(4-fluorophenyl)-8-methylimidazo[1,2-a]pyridin-3-yl]-2-
pyrimidinamine;
N-{4-[6-Bromo-2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinyl }- N-
cyclopentylamine;
15  N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-6-amine;
N-Cyclopentyl-4-[2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-2-pyrimidinamine;
N-Cyclopentyl-4-[2-(4-fluorophenyl)-6-(4-morpholinyl)imidazo[1,2-a]pyridin-3-yl]-2-
pyrimidinamine;
20  3-[2-(cyclopentylamino)-4-pyrimidinyl]-N-cyclopropyl-2-(4-
fluorophenyl)imidazo[1,2-a]pyridin-8-amine;
2-[4-(Allyloxy)phenyl]-N-cyclopentyl-3-[2-(cyclopentylamino)-4-
pyrimidinyllimidazo[1,2-a]pyridin-8-amine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-[4-
25 (cyclopropylmethoxy)phenyl]limidazo[1,2-a]pyridin-8-amine;
N-Cyclopentyl-3-[2-(cyclopentylamino)-4-pyrimidinyl]-2-(4-fluorophenyl)-6-
(trifluoromethyl)imidazo[1,2-a]pyridin-8-amine;
3-{8-(Cyclopentylamino)-3-[2-(cyclopentylamino)pyrimidin-4-yllimidazo[1,2-
a]pyridin-2-yl }benzoic acid;
30  2-(3-Azidophenyl)- N-butyl-3-[2-(cyclopentylamino)pyrimidin-4-yllimidazo[1,2-

alpyridin-8-amine;



20 27. A conmpound according to any of Clains 1-14 for use in therapy. 28. A
conpound according to any of Clains 1-14, for use in the prophylaxis or

t r eat mentwofo3modsey pes viral infection in an aninmal. 25 29PpPCAusonssand
according to any of Cains 1-14, for use in the prophylaxis or treatnent
of conditions or diseases associated wjh a herpes viral infection in an
animal . 30. The use of a conpound according to any of clains 1-14 for the
preparation of 30 a nmedicanent for the prophylaxis or treatment of a
herpes viral infection in an animl. W 03/000689 PCT/US02/18520 141 31.
The use o#-[a—(BmzplmuvbeIZ-dﬁfbuoobphgn\tlhmtdago[hﬂ -dpyidin-31yllEd-f or the preparation
of a nedicanent  for {;gl axis or treatnent of conditions or diseases

associ ated Wi FW'%PeHB’ﬁRYé'

M5 & ion in an animal . 5 32. A
phar maceug Z{Q-ﬂty&éﬁ”éﬂ%ﬁérﬁi‘n@Ibyﬁﬁh"H?ﬁMSyH]lQ (@-FRRNBSHERT) lﬁﬁ&dzbﬁlﬁg]PVﬁdlﬁrBL of
clainms 1-14 for use 1n the prophylaxis or treatnent of a herpes viral

infection in ael. ani mal .

5 and pharmaceutically acceptable salts, solvates and physiologically functional

derivatives thereof.

15. A pharmaceutical composition comprising a compound according to any of
claims 1-14.

10
16.  The pharmaceutical composition according to claim 15 further comprising a

pharmaceutically acceptable carrier or diluent.

17.  The pharmaceutical composition according to any of Claims 15 or 16, further
15  comprising an antiviral agent selected from the group consisting of aciclovir and

valaciclovir.

18. A method for the prophylaxis or treatment of a herpes viral infection in an
animal, said method comprising administering to the animal a therapeutically

20 effective amount of a compound according to any of claims 1-14.

19.  The method according to claim 18 wherein said herpes viral infection is
selected from the group consisting of herpes simplex virus 1, herpes simplex virus 2,
cytomegalovirus, Epstein Barr virus, varicella zoster virus, human herpes virus 6,

25 human herpes virus 7, and human herpes virus 8.

20. A method for the prophylaxis or treatment of conditions or diseases associated
with herpes viral infections in an animal, comprising administering to the animal a

therapeutically effective amount of a compound according to any of claims 1-14.
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21. A process for preparing a compound according to any of claims 1-14, wherein
Y is N; R* is selected from the group consisting of alkenyl, cycloalkyl, cycloalkenyl, Ay,
Het, -OR’, -OAy, -OHet, -OR™Het, -S(0):R®, -S(0)nAy, -S(0)-NR’R?, -S(O):Het, -NR’R,
-NHHet, -NHR'Ay, -NHR'®Het, -R"NR’R® and -R™NR’Ay; and R* and R* are both H,

said process comprising reacting a compound of formula (VI):
R,
N VI
\ N
0 D
5 6 (R")p
X

/N\

with a compound of formula (V1)

Vil

22. A process for preparing a compound according to any of claims 1-14 wherein
Y is N; R? is selected from the group consisting of alkenyl, cycloalkyl, cycloalkenyl, Ay,
Het, -OR’, -OAy, -OHet, -OR™Het, -S(0):R®, -S(0)nAy, -S(0)-NR’R?, -S(0)-Het, -NR'R?,
-NHHet, -NHR™Ay, -NHR'Het, -R"NR’R? and -R'*NR’Ay; R® is selected from the group
consisting of H, alkyl, alkenyl, cycloalkyl, Ay, Het, ~-C(O)R’, -CO2R’, -SO:NHR?, -NR’R®
(where R” and R® are not H), -R"OR” and -R"NR’R®; and R* is H;

said process comprising reacting a compound of formula (XI):

R®),
N Xl
-
o)
= (R"),

W\

R3
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with a compound of formula (VII)

Vi

23. A process for preparing a compound according to any of claims 1-14, wherein
Y is N and R? is selected from the group consisting of alkenyl, cycloalkyl, cycloalkenyl,
Ay, Het, -OR’, -OAy, -OHet, -OR"Het, -S(0)sR?, -S(0)»Ay, -S(0)sNR’R?, -S(0)-Het,
-NR’R®, -NHHet, -NHR™Ay, -NHR'Het, -R"NR’R® and -R"*"NR’Ay, said process

comprising reacting a compound of formula (XIV):

(R°),
N Xiv
\ AN
o D
58§ (R1)p
7
R3
with a compound of formula (VII)
NH
VI
HNT TR?

24. A process for preparing a compound according to any of claims 1-14, said

process comprising reacting a compound of formula (XV):

R,
x' 5_8} 1
(R

P
wherein X' is halo;
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with a compound of formula (XVI)
R4

3 2
N .2Y XVl
T
wherein M? is selected from the group consisting of ~B(OH)z, ~B(ORa)z, -B(Ra)z,

-Sn(Ra)s, Zn-halide, ZnRa and Mg-halide, where Ra is alkyl or cycloalkyl

and halide is halo.

25.  The process according to any of claims 21-24 further comprising the step of
converting the compound of formula () to a pharmaceutically acceptable salt, solvate

or physiologically functional derivative thereof.

26.  The process according to any of claims 21-25 further comprising the step of
converting the compound of formula (I) or a pharmaceutically acceptable salt, solvate
or physiologically functional derivative thereof to another compound of formula (1) or
a pharmaceutically acceptable salt, solvate or physiologically functional derivative

thereof.
27. A compound according to any of Claims 1-14 for use in therapy.

28. A compound according to any of Claims 1-14, for use in the prophylaxis or

treatment of a herpes viral infection in an animal.

29. A compound according to any of Claims 1-14, for use in the prophylaxis or
treatment of conditions or diseases associated with a herpes viral infection in an

animal.

30.  The use of a compound according to any of claims 1-14 for the preparation of

a medicament for the prophylaxis or treatment of a herpes viral infection in an

animal.
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31.  The use of a compound according to any of claims 1-14 for the preparation of
a medicament for the prophylaxis or treatment of conditions or diseases associated

with a herpes viral infection in an animal.

32. A pharmaceutical composition comprising a compound according to any of
claims 1-14 for use in the prophylaxis or treatment of a herpes viral infection in an

animal.



