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Field of the Invention The present invention relates to 19 March 2007

i m dazo[ 1, 2-a] pyri di ne conpounds useful as protein kinase inhibitors (such
as for exanple, the inhibitors of the cyclin- dependent Kkinases,

m t ogen-activated protein kinase (MAPK/ ERK), glycogen 5 synthase ki nase
3(GSK3beta) and the |ike), pharnmaceutical conpositions C containing the
conpounds, and net hods of treatnment using the conpounds and conpositions to
treat di seases such as, for exanple, cancer, inflammtion, arthritis, viral
di seases, neurodegenerative di seases such as Al zheiner's di sease,

car di ovasquvirL MASAZEPYRIDINESIAS) CYCEN DEPENDENTMINASE INHIBITORS t he
benefit—1G—oT prrority fromo. S —provistonal—patent—apphication Serial No.

60/ 412,063, filed Septenber 19, 2002. Background of the Invention Protein
ki nase inhibitors include klnageﬁgsaﬁEeqﬁv gr exanple, the inhibitors 15
of the cyclin-dependent kinase activated protein kinase
(-MAPK/ ERK), gl ycogen synt hase ki nase 3 (GSK3beta), and the like. The cyclin-
dependent ki nases are serine/threonine protein kinases, which are the
driving force behind the cell cycle and cell proliferation. |ndividual

CDK's, such a%he @m@ent ISRRionGBides tw)imi;dafﬁﬂ52 Wﬁjiaeldommounmﬂdnd t he
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function occurs with requency I n nany |rrpo tant soli unors.
and GDK4symtbasé kmmselﬁ(GlSMBheta)emmthmd@upbammemtmi composiioase f requent I y

N T L
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mai ntain the proper sequence of cell cycle events and allow the cell to
respond adhriliss virabdiseases, Teunbdegerroatlive dissases suchEisiizbeimensdiseasee t he
I,n.cancer—cel | s nt rj but

| oss of ro er checkpoint co
t oo genBaiSVast Bl RS aks ol fiad RuseRBes! THB arhicshth klattisdRe banert
10 of pnonty from U.S. provisional patent application Serial No. 60/412,063, filed

September 19, 2002.

Background of the Invention

Protein kinase inhibitors include kinases such as, for example, the inhibitors
15 of the cyclin-dependent kinases (CDKs), mitogen activated protein kinase
(MAPK/ERK), glycogen synthase kinase 3 (GSK3beta), and the like. The cyclin-
(v | dependent kinases are serine/threonine protein kinases, which are the driving
force behind the cell cycle and cell proliferation. individual CDK’s, such as, CDK1,
CDK2, CDK3, CDK4, CDK5, CDK6 and CDK7, CDKS8 and the like, perform distinct
20 - roles in cell cycle progression and can be classified as either G1, S, or G2M phase
enzymes. Uncontrolied proliferation is a hallmark of cancer cells, and misregulation
of CDK function occurs with high frequency in many important solid tumors. CDK2
and CDK4 are of particular interest Yb‘ecause their activities are frequently
misregulated in a wide variety of human cancers. CDK2 activity is required for
25  progression through G1 to the S phase of the cell cycle, and CDK2 is one of the
~ key components of the G1 checkpoint. Checkpoints serve to maintain the proper

sequence of cell cycle events and allow the cell to respond to insults or to



| evel of tunor suppressor function (e.g. p52, RB, and p27) and oncogene
activation (cyclin E). Many reports have denpnstrated that bofmMar 07
coactivator, 5 cyclin E, and the inhibitor, p27, of CDK2 are either over -
or underexpressed, respectively, in breast, colon, nonsnmall cell |ung,
gastric, prostate, bladder, non- Hodgkin's |ynphoma, ovarian, and ot her
cancers. Their altered expression has?2 been shown to correlate with

i ncreased CDK2 activity |evels and poor overall survival. This observation

makes Chiglif@atvé biynakluileahy 1658 87Bihes eRBekpdiRbcdiirdian @ehsef osild he
devel opnment years, a nunber of adenosine 5'-triphosphate (ATP) conpetitive
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I nhi bitors are khown. For ‘exanple, flavopiridol (Formula I) is a

nonsel ecy¢hreECard itheinbitiier, phatoficDKdrareither oveler goiungenexpassed.ni cal

ials, A M. ' | J. din. _Oncal.. (19 2986- 2999. CH,
H ho St ave B ResTeatl, SPiot. rpsetitisiet Hoandsttic g PRrb P BERETARIE | el ute,
for exapydykirPs RARBHAMS, dvbrian\,/%iﬁ_@dthéi eénceEsl.rEmér ﬁﬁémmsﬁb&%s 224,

771-786) and roscovitine (I. Mijer et al!, Eur. J. Biochem, (1997) 243,
527- 536 peen.shovs toosoraiaeduitie inaseasek S hacipytyde vl [addapedr euaralli ne

Bl s e A R b A B R a  Roegiy 3, P2 =™

Med10 Chegigefbidr 208 dbvaiBpamep® éam)) & N¥mBaf d04dehosine 5-triphosphate (ATP)
competitive small organic molecuies as well as peptides have been reported in the (J
literature as CDK inhibitors for the potential treatment of cancers. U.S. 6.413,974,
col. 1, line 23- col. 15, line 10 offers a good description of the various CDKs and
their relationship to various types of cancer.

15 - CDK inhibitors are known. For example, flavopiridol (Formula ) is a

nonselective CDK inhibitor that is currently undergoing human clinical trials, A. M.
Sanderowicz et al, J. Clin. Oncol. (1998) 16, 2986-2999.

CHa

- Formula )

20 Other known inhibitors of the CDKs include, for example, olomoucine (J.
Vesely et al, Eur. J. Biochem., (1994) 224, 771-786) and roscovitine (1. Meijer et
al, Eur. J. Biochem., (1997) 243, 527-536). U.S. 6,107,305 describes certain
pyrazolo[3,4-b} pyridine compounds as CDK inhibitors. An illustrative compound
from the '305 patent has the Formula il: |



di scl ose certain am not hi azol e conmpounds as CDK i nhi bitors.
Pyrazol opyri m di nes are known. For Exanple, W92/ 18504, v0021%%8?§h2m”
W95/ 35298, W02/ 40485, EP94304104.6, EP0628559 (equivalent to US Patents
5,602, 136, 5,602,137 and 5,571, 813), U S. 6,383,790, Chem Pharm Bul
¢1999) 47 928, J. Med. Chem, (1977) 20, 296, J. Med. Chem, (1976) 19 517
and Chem Pharm Bull., (1962) 10 620 alsclose vari ous pyrazolopyrlnldlnes
10 There is a need for new conpounds, formul ations, treatnents and
therapies to treat diseases and disorders iated with CDKs. It is,
therefore, an object of this invention tadl provi de conpounds useful in the
treatnent or. prevention or anelioration sygh di seases and di sorders C 5

provi des a novel class of imdazo[l, 2-ajpyr|dine conpounds as inhibitors of
cyclin dependent kinases, nethods of prep ng such conpounds, :

phar maceuti cal conpositions conprisi’ offe or nore such conpounds, nethods
o0f preparing pharnmaceuti cal ‘0 conpr|5|ng one or nore such
conpounds, and nethods of tr : i nhibition or anmelioration
of one or nore diseases assof the CDKs“wising such compounds or
phar maceuti cal conpositions. ghe aspect , - e /Hresent application

di scl oses a conpound, or phar =ceut|callv accdbt abl e salts or sol vates of

Sunmary of the Tnvention T'ni1ts nmany enﬁocﬁ;jﬁts, the préesent invention

sai d compound, said conmpound 25 h general structure shown in
Formula 11| —319-Mareh-200+ -4 RQ-RAr ~L N¥R9~E~H NAR -} -Forrul a 111
wherein: ----KRsi I%mfi%k QPUeﬂdéd Q‘Iﬂérﬂetlg'( -3927‘%6%@ syHoieRy! -

het eroaryl, heteroary I'kyl, 5 heterocycl het er ocycl yl al kyl , aryIaIkyI

cyct oal ki;scloseqszemlp arn(rmjmzole@(oo)mmds as@b)i{\lkﬁﬁblt@rﬁd S( 02) R7, wherein

edehgof said alkyl, Ak sind8Lel RALYN: For Example, WO92/18504, WO02/50079,
WQO95/35298, W002/40485, EP94304104.6, EP0628559 (equivalent to US
Patents 5,602,136, 5,602,137 and 5,571,813), U.S. 6,383,790, Chem. Pharm.
Bull., (1999) 47 928, J. Med. Chem., (1977) 20, 296, J. Med. Chem., (1976)19
517 and Chem. Pharm. Bull., (1962) 10 620 disclose various pyrazolopyrimidines.

10 There is a need for new compounds, formulations, treatments and

therapies to treat diseases and disorders associated with CDKs. [t is, therefore, an
object of this invention to provide compounds useful in the treatment or prevention

or amelioration of such diseases and disorders.

C‘!,S Summay of the Invention
In its many embodiments, the present invention provides a novel class of
imidazof{1,2-ajpyridine compounds as inhibitors of cyclin dependent kinases,
- methods of preparing such compounds, pharmaceutical compositions comprising
one or more such compounds, methods of preparing pharmaceutical formulations
20 comprising one or more such compounds, and methods of treatment, prevention,
inhibition or amelioration of one or more diseases associated with the CDKs using

such compounds or pharmaceutical compositions.

~In one aspect, the present application discloses a compound, or
pharmaceutically acceptable salts or solvates of said compound, said compound

25 having the general structure shown in Formula Hi:



“substi

het er oaryl al kyl , heterocyclyl, heterocyclylal kyl, cycl oal kyl aﬁéb@?l kyl
can be unsubstituted or optionally independently substituted W W' 6ne or
nore noi eties which can be the sanme or different, each noiety being
i ndependent|ly selected 10 fromthe group consisting of hal ogen, alkyl,
cycl oal kyl, CF3, CN, -OCF3, -OR6, -C(OR7, -NR6R7, -C(O OR6, -C(O NRS5RG,
-SR6, -S(02)R7, -S(02)NRSR6, -N(R5) 8(402) R7, -N(R5)C(O R7 and
-N(R5) C(O NR5R6 and NO2; R2 is selected fromthe group consisting of H R9,
alkyl, aryl, arylalkyl, heteroargd, Wteroarylalkyl, heterocyclyl,
het erocycl yI al kyl, aI kenyl ] ﬁél oaI kyl, -CF3, -C(OR7, alkyl

‘ g ] di fferent
wi th each RO being |ndependently g o 11 /{CHZ)m~r~ _ S -(CH2)mMNNRs (,
NR -aryl-NNRaryL~ NR6 and "---" V\EEI‘EI n each of said aryl,
heteroaryl, arylalkyl and heterocycﬂﬂ” rran be unsubstituted or optionally
i ndependent ly 20 substituted with Ene 0{2? @Dre noi eties which can be the sane
or different, each npiety being i 8'39 dl ntly selected fromthe group
consi st WMér@ih hal ogen, al kyl, cycloal kyl, CF3, CN, -OCF3, -0OR6, -C(O R7,
-NR6R7, -C(O) OR6, C(O) NR5R6, -SR6, -S(02 - S(02) NRSR6, - N(R5) S(02) R7,

= N( %)e&}ﬂelmtad fro ey g(@p\mmh@ﬂm@lsaw etecenryt; h@t@rﬁengalhub

hete oah? Beyaiv. RESPER P FuplbtsyBiopin T RIRT. SQuag o

- ((CHRS) ns R6R7 @%R%oﬁgg{?t W‘r@?élWeach(cQ’éBﬁ) arkgg% ryt; ﬁéfé%éﬁd -C(OR6, 19
Mar ch 2oo - -C(O NR5 CH(aryl )2, -(CH2)m NR8,
(CH2) m m@tergamdakuhaetezragyclsl hﬁ@r@cmlxéaw sycloally! anwarylalkwycan eyl al kyl ,

cycl oal lﬁ%subgﬁi ad8f Xpnoé‘a‘?f\ﬁﬁé?%é’naaénw substituted with one or more moieties ("
which can be the same or different, each moiety being independently seiected
10 from the group consisting of halogen, alkyl, cycloalkyl, CF3, CN, -OCF3, -ORS®,
-C(O)R, -NR®R’, -C(0O)OR?, -C(ONR®R®, -SR5, -S(02)R’, -S(02)NR°R®,
NR®)S(02)R’, -N(R*)C(O)R and -N(R®)C(O)NR®R? and NO5;
R?is selected from the group consisting of H, R®, alkyl, aryl, arylalkyl,

N

heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, alkenyl, alkynyi,

15  cycloalkyl, -CF3, —C(O)R’, atkyl substituted with 1-6 R groups which groups can
be the same or different with each R® being independently selected,

1771/(01‘!2)“.\/ \N—RS

3 3

$—(CH—N,  N—R®
‘ m \ h

/N R ("
§ ___aryl..__N N~ Rﬂ "-._H—" aryl T N— RB . \.__,)
-~ and , wherein each of said aryl, heteroaryl,

arylalkyl and heterocyclyl can be unsubstituted or optionally independently

20  substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halogen, alkyl,
cycloatkyl, CE3, CN, -OCF3, -ORS, -C(O)R’, -NR°R?, -C(O)OR®,
-C(ONR°RS, -SR®, S(O?_)R7 -5(02)NR®R®, -N(R®)S(0,)R’, -N(R®IC(O)R and

 -N(R®)C(O)NRR®;

25 ‘R¥is selected from the group consisting of H, halogen, -NR°R®, CF3, alkyl,
cycloalkyl, aryl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, alkynyi,
alkenyl, -(CHR®),-aryl, - (CHR®),-heteroaryl, (CHR®),-OR®, -S(0,)R®, -C(O)R®,



het erocycl yl and heterocyclylal kyl for R3 and the heterocycly| noi e?i es
whose structures are shown i medi ately above for R3 can be urrsYeek P44t ed or
optionally independently substituted with one or nore noieties which

noi eties can be the sane or different, each noiety being independently
selected fronmthe group 10 consisting of hal ogen, alkyl, aryl, cycloalkyl,
CF3, ON, -OCF3, -OR5, -C(R4R5)NOR5, -fNRSR6, - C(RAR5)nNRS5R6, -C(02) RS,
-C(OR5, -C(ONRSR6, -SR6, -S(02)R6, 1l -S(02)NRSR6, -N(R5)S(02)R7,

of 1 nargaR G DRI IRy e F S~ G and iRy ™ Reteroaryrai kyl -

heterocXLgl/y(tHz) gteqrocycl yl al kyl, al kynyl, 15 al kenyl, -(CHR5),_aryl, -

( CHR5) n-Hiet er catyl-N=KCHR5) ,; OR6, -S(02)R6, -C(OR6, S(02)NRSR6, -C(O) OR6,
- C( O NR5R6, cycl kyl,, -CH(aryl)2, -(CH2)mNR8, (CHz)mr-\ NR8 and ,
wherei n each of id aryl, alkyl, cycloal kyl, heteroaryl, heteroarylalkyl,
het erocycl yl a het éxocycl yt al kyl ca e unsubstitu or optionally
substituted vvil\ih_one r nore miﬂch can beltire syne or 20 different,
each noi ety be i nd ndenrt | ys tedpnjro ' L3ting of

C(O NRS5R6, -SR6 and”-S(02)Ro; RS is HM~/alkylSar aryl; Upz R6 1 s,8€el ected

aryl.,. heteroaryl, 25 arytal kyl,

41 and heterocyclylal kyl, wherein 19
6 1 heteroaryl, arylalkyl, cycloalkyl,
het eroaryl al kyl, heterocyclyl an ai kyl can be uns+Ai sQ ut ed- _or
optional!-y --- independently sub Sth one or nore noieties which
can be the sanme or different, “noi ety being independently selected from
t e group consisting of it 5 haldyen, al kyl, aryl, cycloal kyl,

het ef oc whieytialdarh, of Gald afUFIkyiChnyialloRS cyelbBR tieterolRD hBbterpany@iIRGRS) ORS, -
OR6, -C(OOR,, - NRS5R10, - SC3 - SR10, . L
<9 he%rogyclﬁ andcﬁe?erocycﬁ/?alkyl%or Hﬁ and tllne heterocyclyl moieties whose
structures are shown immediately above for R® can be unsubstituted or optionally

fromthe group consisting of -H alkyl.
cycl oal kyl, heteroaryl al kyl, hete
March 2007 6 each of said al kyl,

independently substituted with one or more moieties which moieties can be the
same or different, each moiety being independently selected from the group
10  consisting of halogen, alkyl, aryl, cycloalkyl, CFs, CN, -OCF3, -OR®, -C(R*R%),OR®,
-NRRE, -C(R*R®).NR®RE, -C(0,)R?, -C(O)R®, -C(ONRR®, -SR?, -S(02)R5,
-S{ONRRE, -N(R?)S(0,)R, -N(RFIC(O)R” and -N(R®)C(O)NR°R;
R* is selected from the group consisting of H, halogen, CF3, alkyl,
cycloalkyl, arvi, heteréaryi, heteroarylaikyl, heterocyclyl, heterocyclylalkyi, alkynyi,
Cj 5 alkenyl, -(CHR®)y-aryl, - (CHR®),-heteroaryl, -{(CHR®),-OR®, -S(02)R?®, -C(O)RE,
-S(O2NR°R?, -C{O)OR®, -C(O)NR’R®, cycloalkyl, -CH(aryl)s, -(CH2)m-NR?,
IL"/ (CHz)m\/_’_\N_Ra ' -
~and , wherein each of said aryl, alkyl, cycloalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and heterocyclylatkyl can be unsubstituted or '
optionally substituted with one or more moieties which can be the same or

20 different, each moiety being independently selected from the group consisting of

' halogen, alkyl, aryl, cycloalkyl, CF3, CN, -OCF;, -OR®, -NR°R®, -C(O2)R",

-C(ONR’R?, -SR® and -S(0,)R®;
- RSis H, atkyl or aryl;
R® is selected from the group consisting of H, alkyl, aryl, heteroaryl, |
25 aryialkyl‘, cycloalkyl, heteroarylatkyl, heterocyclyl and heterocyclylatkyl, wherein



----- S(02) RT -S(Oz) NRW, -N(RS)S(R)R, =N(R5)C (OR and - Nép%}{%%%\l%
R1D is selected fromthe group consisting of H, alkyl, aryl,

---cycl oal kyl , -heterocyclyl, -heterocycl yl al kyl -, heteroaryl, -and

het eroaryl al kyl , wherein each of said al kyl, aryl, aryIaIkyI, cycl oal kyl,

heterocyclyl, heterocyclylalkyl, (.) heteroaryl, and heteroarylalkyl can be ,

unsubsti t ut ed or optionally substltut gd with one or nore noieties which can
be the sane or different, each noiety being independently selected fromthe

g 0up ogash 5t LA "SR Rer B oyl crlBa B HRRE 12 A

C( O) Roheteb68 Iyl aﬁﬁﬂlete@cﬂgw&u& an( 1 piertrstitute Mora: S0, . -.N(R5) C(O R
and - N(R5) C(O) NR4R5; or optionally (|) R5 and R10 in the m)l ety -NR 5R1D, or
(ii) R5"‘!§£®@9Rdehﬂy ﬁthléstmeéltvylth RRS/E Mmergympistiesiwiiah cagdienthe sameefm a

et or ocgtierR ot pRae HEind hlRedratsblect@Efofl uRySuRIBRIDAS) bei ng

subsg i t HERRY eW' Iaik p@ﬁeyméydr@élﬁwRﬂeﬂér@u*a@ylalRyl GiFgS@@Fat @Nf@mt ReSgQup

consistin er oa aryl al ky | " and

het er oarNﬁ%ﬁoﬁw, '6%&'& IC%})RS é(Qi)QR/L C@E‘XF&:’&? ky-lgloﬁé,t &%g,r yl al kyl ,

aryl fy al N “Be wted or optionally

[ ndepen%ﬁé‘ﬁ% ’2'%@%@# é‘g()%\)$%ﬁ mﬁﬁgﬁb)ﬁb ggl es which can be the sane
or di ffeN 5RWD| ety being independently selected fromthe group
consi-sti ng of I o al kyl, aryl, cycloal kyl, CF3, OCF3, CN, -OR5,

- NR5R10 - @:(t@ ¥irsn thegmupresasisting of k) alkyl, agra arylaligylo2) R10,

S0 Bt s T A LRI ™

s

-C¢(O) R7eacﬁ(o®)saaﬁam idaryh(&ikyl, &Ié@kﬂﬂh@t@i‘tﬁ&cﬁ)ﬂQﬁétbhﬁ:&ﬂi&%mylcons' sting of )

hal ogen, CN, NR5R10 19 "Mar ch O NR5
- SRG, g@@gppwl arg{ oeterpamtedkyl capﬂzgg 154 Rmted K pp}iqqujmwmmuted 'with

- NCR5) %%W%% mgletfei w'_li\lcﬁllc@ﬂlbeo{heaé%e or g‘ffe?elqt, e%cﬁ mgi%%/ being
independently selected from the group consisting of halogen, aikyl, aryl,

15  cycloalkyl, heterocyclylalkyl, CF3, OCF3, CN, -OR®, -NR*‘R®, -N(R”)Boc,
~(CR'R*)OR®, -C(02)R®, -C(O)NR*R5, -C(O)R®, -SO3H, -SR?, -S(0)R,
-S(02NR'R®, -N(R%)S(02)R’, -N(R®)C(O)R” and -N(R®)C(O)NR*R?;

or optionally (i) R® and R in the moiety -NR®R'®, or (ii) R® and R® in
the moiety -NR’R®, may be joined together to form a cycloalky! or heterocyciyl

20  moiety, with each of said cycloalkyl or heterocyclyl moiety being unsubstituted or

optionally independently being substituted with one or more R® groups;

(OR7,

R'is selected from the group consisting of alkyl, cycloalkyl, aryi, heteroaryl, ()

arylalkyl and heteroarylalkyl wherein each of said alkyl, cycloalkyl, heteroarylatkyl,
- aryl, heteroanyl and a;yialkyl can be unsubstituted or optionally independently

25  substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halogen, alkyl,
anyl, cycloalkyl, CF3, OCF3, CN, -OR®, -NR°R'?, -CH,OR®, -C(O,)R®, -C(OINR°R™,
-C(O)R’, -SR™, -S(02)R"®, -S(0,)NR°R™, —N(RS)S(Oz)Rw, NRHC(ORY and
N(R®)C(ONRR™; |

30 R® is selected from the group consisting of R®, -C(O)NR®R™,
-S(0NR°R", -C(O)R’, -C(O)OR® and ~S(02)R;

R® is selected from the group consisting of halogen, CN, NRSR,



5 nisi-4. The conmpounds of Formula Il can be useful as protein kinase

i nhi bitors and can be useful in the treatnent and preventi oni®farch 2007
proliferative di seases, for exanple, cancer, inflammtion and arthritis.
They may al so be useful in the -treatnent of neurodegenerativedi seases
suchAl zhei rer--di sease cardi ovascul ar 10 di seases, viral diseases and fungal

ti seases. ~. Detailed Description In gne enbodi nent, the present invention
di scl oses i m dazo[ 1, 2-a] pyri di ne conpgunds whi ch are represented by
structural For @ul alll, aqr a epar maceut i C%| ly 15 accept abé ewsal t or solvate

t her eof ,-GBOR° n-GIANFER BuORDI-6(OIR’, aBR° 2SS (ERIRT,i-BEQINBRE. 1 n anot her
enbodi ment,.nsR | I ram t he gL&ting of aryl, arylalkyl,
het er oar"y(,R ﬁép@%’gfﬁ%ﬁ%ﬁ{))ﬁaﬁ"@ﬁﬁgﬁ@w har'ld -C(O R7, wherein each of
said aryl, arglgs kyla;kylpg}ghﬁar yl, heteroarylalkyl and alkyl can be
Unsubstituted or 20 optionally independently substituted with one or nore
noi eti es whi ch is&osk ande sane or different, each noiety being

[ ndegenden-t ly seJ' act ed fromthe group C, consisting of hal ogen, alkyl, CF3,
CN, POcF3, - NRE7!- *N(R5) C(O R7, and -OR6. In another enbodinent, R2 is

sel ected fronThdiBo@ipBUAdS F FoPhulfliPEan PELSERIN asHriHin kifale inARABFLARY) -

al kenyl and -C(O R7, wherein each of said alkyl, 25 aryl and heteroaryl can
be unsubsarn beueeiubin tettreatatdnt anddgneradiion bf priliferative depasest lorone or nore

eties whi ch can be The Safe di fferant h oL et
dependaiiy o SRtk oBTRRBTA T A0 GUprisn et ey 20 ke S Mgyl | ors, o
- OCF3, - afskin{dif of hBurRRigeRErANRLEEMS sl ABHERhEES 8- cLEB AR BUBYr
consisting of H aryl, ~30 heteroaryl, -(CHR5)-aryl, -(CHRb),-heteroaryl,

~( CHR) mdissasas, viiaHisgasasRand figigal iiseasgs] oal kyl, -NRSR6, -CH(aryl)2, 19
Ne(ch_2007 8 H3CN . --- Re~ R3- R6 ~ - |

Detailed Description

In one embodiment, the present invention discloses imidazo[1,2-ajpyridine
compounds' which are represented by structural Formula i}, or a pharmaceutically
15 acceptabie salt or solvate thereof, wherein the various moieties are as described
- above. |
~In another embodiment, R is selected from the group consisting of aryl,
arylalkyl, heteroéryl, heteroarylalkyl, alkyl, -S(02)R’, and —C(Q)R’, wherein each
of said aryl, arylalkyl, heteroaryl, heteroarylalkyl and alkyl can be unsubstituted or
20 optionally independently substituted with one or more moieties which can be the
same or different, each moiety being independently selected from the group |
(_ consisting of halogen, alkyl, CF3, CN, -OCF3, -NR°R, -N(R®)C(O)R’, and -OR®.
In another embodiment, R? is selected from the group consisting of
~ halogen, alkyl, aryl, heteroaryl, alkenyl and -C(O)RT, wherein each of said alkyl,
25 aryl and heteroaryl can be unsubstituted or optionally independently substituted
with one or more moieties which can be the same or different, each moiety being
independently selected from the group cohsisting of halogen, alkyl, CF3, CN,
-OCF3, and -OR®. |
In another embodiment, R® is selected from the group consisting of H, aryl,
30 heteroaryl, -(CHR®)-aryl, -(CHRS),-heteroaryl,
| Y (CH2)m \(—\N- '

_ R®
~(CHR®),-OR®, -C{O)R®, cycloalkyl, -NR°RE, -CH(aryl)z, o



/ NHILL - I '\ H, (R)nQN1 1_2 or 1-2 1-2 5 wherein each fés‘ai@gz

cycl oal kyl and heteroaryl and the heterocyclyl structures

CF3, 10

i at él y
above for R3 can be substituted or optionally independently substituted

Wi th one or nore noieties which can be the sanme or different, each nviety
bei ng i ndependently selected fromthe group consisting of hal ogen,

OCF3, alkyl, CN, aryl, C(OR5, -C(02)B5, -S(02)R6, -C(=NH)-NH2, -C(=CN)-NH2,
hydr oxyal kyl , al koxycarbonyl, -SR6, and OR5, with the proviso that no carbon

adjacent to a nitrogen atomon a heterocyclyl ring carries a - OR5 nvoiety.
I n anot her enbodl ment of a corrpound of Formula 111,

or optionally subst h one niSSTD can be the sane
or different, each m)l ety ing-i nde nden{ | y sel ected froﬁ?t he group
consi sting of hal ogen, alkyl, * aryl, 3, CN,'-C(02)R5 and -S(02)R6. Ali

_group _consi stintp ]l kK r -aryl, - (CHR5)"
(CH2) m ~~\ N- R6 15 Hetero ryI - dycl oal kyl ,
-CH(aryl)2 and wh&Pe: e h of '

20 I'n anot her enbodi msnt Fﬁﬁl s H, aryIH or |ower alkyl. In another

enbodi nrent of a_<
enbodi nent, m

3. In an addit
phenyl,

sel ett ed rom t he

benzyls onyl , thlenyl

t hi enyl car bonyl ,”7 t hi enyl sul fonyl7 fury), furyl aI kyl , 1I*:’Ecr yl car%onyl

furyl sul fonyl, pyridyl, pyridylal %/\( pyri dyl car bonyl pyri dyI suI fonyl

10

16

20

pyrrolyl, pyrrolylalkyl, pyrrolylcirbony

wherein each of said aryl, cycioalkyl and heteroaryl and the heterocyciyt structures
shown immediately above for R? can be substituted or optionally independently
substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halogen, CF3,
OCF;, alkyl, CN, aryl, <C(O)R®, -C(02)R®, -S(02)R®, -C(=NH)-NHz, -C(=CN)-NH,,
hydroxyalkyl, alkoxycarbonyl, -SR®, and OR®, with the proviso that no carbon
adjacent to a nitrogen atom on a heterocycly! ring carries a — OR® moiety.

~In another embodiment of a compound of Formula i1, R* is selected from
the group consisting of H, alkyl, aryl, heteroaryl, (CHR®)s-arvl, - (CHR®),-

W CHam N

heteroaryl, -(CHR®),-OR®, -C(O)R®, cycloalkyl, -CH(aryl); and
wherein each of said aryl and heteroaryt can be unsubstituted or optionally
substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halbgen, alkyl,
aryl, CF3, CN, -C({O2)R® and -S(0,)R®.

In another embodiment, R® is H, aryl or lower alkyl.

RB

In another embodiment of a compound of Formula M, R is H or lower
alkyl,

in another embodiment, mis 0 to 2.

R4 is selected from

t he

an be unsubstituted-

I 4 \\R |s H s r alkyl. In another
o] 2.N_19‘ Ma O07 9 t er e inent, nis 1 to

consj sting of

O



- fram__the group

pyrrol yl sul fonyl, oxazolyl, oxazolylal kyl, oxazol yl carbonyl,
oxazol yl sul fonyl, thiazolyl thiazolylalky) thiazolylcarbonyl 19March 2007

t hi azol y) sul fonyl , pyrazi nyl, pyrazinylal kyl, pyrazinyl carbonyl,
pyrazi nyl sul fonyl, pyridazinyl, pyridazinylalkyl, pyridazinyidarbonyl,
pyridazi nyl sul fonyl, pyrimdinyl, pyrimdinylalkyl, 10 pyrim di nyl carbonyl,
pyrimdinyl sul fonyl, -S(02)CH3, and -CHO CH3, as well as C their applicable
N- oxi des, wherein each of said phenyl (including the phenyl of the benzyl),
thienyl, fur y% ﬁépéﬁh}gom{ﬁérﬁl %h 1q6aszol yl,- thiazolyl, pyrazinyl,
pyrlda2|nyl pyri m di nyl chn e unsubstltuted or optlonally

I ndependent | ylnarbaddﬁhohalobmbmdnmﬁ Rds smwoeedrﬁba‘i ﬂ%gndapwbrmmgeoﬁ he same

0T ~0 erent e viety o4 rdependentty—selected-from-t-he—gr oup

consi st iGN, kgnzybbenzodh, am@w auitgnyl, thigny, tnienylaimwylcmmnyl
unsubst e aip et udf sl Srabedichhd. OORUERICPY IR pYBIURIN. .y be

unsupst |pyaikj@rd:a®bo I I$uifomyh) v volvialk resivieatni eti es sel ect ed
fromthe group co?glgtﬂ:kﬁl? ywwe@ya\ly CFWWOYNHZ ﬂgﬁd N(H) C( O CH3,

benzoyl P¥RcHdsuliemg) oxame %@W@M@lkvk akagolylcarbpnyl ozl isulissvilt ut ed wi t h

o ora gl %ﬁﬁﬁﬁ#@%ﬂ&g@&" R TR Bl can be

unsubst Iﬁy@ﬁdyl@lkw myramwca rtmmﬁtpwazmsiismfbhylo pﬁndﬁznﬂﬂ Fﬁyﬁ%ﬁt\%@&yg e IC'e:g ted
an

pyri dyl rPé’f'ﬁiF?in@T Bﬂepmﬂawwlswmybd@um@m,lnmnmamala!l@ﬂt i onal | y

P! A kaB8n g pRARI R YA, SRR A RS, HEREE O oy
c{ be dhsinlapplicaibled-oxides! whaedih achifeiaid phedyricuding ttes prongi afuhet i es
sel ecte from t he ﬁroup consi stin

and- - N( iy Py cnwroqvmg@z@y# ﬂa@zo!dhmff@@d BYféQﬁ?s!'ﬂY'tqnded or

consi ot P OP“‘@? e SRR T
Mar ch 2@ foddmaieties wiich tadyenbichgame o different; Weehimoletglbeingopt i onal |y
substitut d WI h one Orﬁfé{{flf))@le noi eti es selected fromthe group Conél\Ftl ng of

P8, didergpdantipelcct RCHIPURHEPTESIING 9 Gy b, iRl Gibos
pyri m dybg@?@me SRrbsN ?@Lp Cd’()ﬂil apal_lypsubstituted with one or nore

noi eti es rorht onsi &t ng
' In an additlonal embodlment R is unsubstituted phenvi, unsubstltuted

pyridyl, benzyl whose phenyl can be unsubstituted or optionally substituted with
one or more moieties selected from the group consisting of F, CI, Br, CN, CFs,
20  -NHg2, and -N(H)C(O)CHj; , benzoyl whose phenyl can be unsubstituted or
| optionally substituted with one or more moieties selected from the group consisting
C; of F, Cl, Br, CN; CF3, -NH,, and -N(H)C(O)CH3 , phenylsutfonyl whose phenyl can
be unsubstituted or optionaily substituted with one or more moieties selected from
‘the group consisting of F, Cl, Br, CN, -NH,, -N(H)C(O)CH; and CF3, pyridylmethyl
25 whose pyridyl can be unsubstituted or optionally substituted with one or more .
moieties selected from the group consisting of F, CI, Br, CN, CF3, -NHz, and
-N{(H)C(O)CHa, pyridylcarbonyi whose pyridyl can be unsubstituted or optionaily
substituted with one or more moieties selected from the group consisting of F, Cl,
“ 7 Br, CN, CF3, -NHa, and-N(H)C(O)CHj3 , pyridylsulfonyl whose pyridyl can be
30 unsubstituted or optionally substituted with one or more moieties selected from the
group consisting of F, Cl, Br, CN, -NH,, -N(H)C(O)CH; and CF3;, pyrimidylmethyl



5o0of F, d, Br, CN, -NH2, -N(HC(OCH3 and CF3, or pyrimdyl Ifoqﬁﬁmﬁgose
pyrim dyl can be unsubstituted or optionally substituted mﬁt

noieties selected fromthe group consisting of F, C, Br, CN, -NH2,
-N(HC(OCH3 and CF3. In an additional enbodinent, R is H F, d, Br, I,
hydr oxyal kyl , al koxyal kyl, or | ower aIkyI 10 I n an additional enbodi nment,
R3 is H alkyl, aryl, -NRSR6, N 1-2 10or " 1-2 wherein said al kyl and aryl and
t he heterocyclyl noieties shown i medi ately above for R3 can be

unsubs twhaﬁeeﬂymmdypnethyhbaly bendepbstiendd pr sptishalyuselsstitutsd witleone ornor e
rmletles In additi any  R) which can, be erent, each 15
m)l et y Req en'é‘oi' t‘f'é'p%eﬂ %tﬁaﬁgpfééh%s&tp ?‘PWQ%O{JEOG?%EQ&E S‘F\Hig of F. O, Br,
|t i onal
errbodl rre gg | 33 ﬁﬁé{%{ g}l(ﬁl’hgmﬁygﬁx% ggﬁ%ﬁl %@ﬁ %hgédhﬁﬂggﬁ%e
unsubs tontmmedy eubsrmmmwlth pnmdemerml afmiét;essséleb’nem’r@d thetgnoo;m eonsisting e
nnletles whi ch be thgksane or..different, each noiety belng |ndependently

20 schFecQ'egﬁf m’NHé- H-).%(Q)S?Ha and A 30Pr Pyﬂmfdylwlformtw OS6wer al kyl ,
hydroxy rffﬁ(lgal ?A%Béhnsﬁé@@&ﬁ r@@?on%ydu%sﬁﬁ:t@@%fﬂ by Qggggﬂés RS is

I onal an additi ona ment, mis

0 25 | selesteddrbrh ﬂl@@@komiﬂm of R, Cls BE, ON, ZNHAN-WN{H)E(O) Cel; GinauPF o f
corrpounds i's shown in Tabl e l\/g 2007 11 Table 1 I\iN NAN\ \ -1 N
/ NN/ HN HQ paet ;omﬁ\gmpgghmqmt |sH F, Cl, Br, I, hydroxyalkyi, alkoxyalkyl,

or lower altkyl.
10 In an additional embodiment, R3 is H, alky}, ary, -NR°R,

N ?/\
(R L (Rﬂjn/-\-e/ g \§
or 1-2 ,

wherein said alkyl and aryl and the heterocyclyl moieties shown immediately above

&

for R® can be unsubstituted or optionally independently substituted with one or
‘more moieties (i,n-‘a'ddition to any R®) which can be the same or different, each

15 moiety being independently selected from the group cbnsisting of F, Cl, Br, CF3,
lower alkyl, hydroxyalkyl, alkoxy, -S{0»)R®, and CN.

In an additional embodiment, R* is H, atky! or aryl, wherein said alkyl or aryl
can be unsubstituted or optionally independently substituted with one or more
moieties which can be the same or different, each moiety being independently , Q')

20 selected from the group consisting of F, Cl, Br, CF,, lower alkyl, hydroxyalkyl,
alkoxy, -S(02)R®, and CN.

In an additional embodiment, R® is H.

In an additional embodiment, R'" is H.

In an additional embodiment, m is 0.

25 In an additional embodiment, nis 1 or 2.

" An inventive group of compounds is shown in Table 1.
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NNBr HN\ MM N HN 6 As used above, and throughout this disclosure,
the following terns, unless 5 otherw se indicated, shall be ungd®fshceotto
have the foll owi ng nmeanings: "Patient" includes both human and ani mal s.
"Mammal " nmeans humans and ot her manmalian animals. "Al kyl" nmeans an

al i phati c hydrocarbon group which may be straight or branched and

conprising about 1 to about 20 carbon g%ons in the chain. 10 Preferred al kyl
groups contain about 1 to about 12 carbon atons in the chain. Mre
preferred al kyl groups contain about 1 to abQut 6 carbon ato in the chain.
Branched neans bpat one A&_Iomer Ikyg/g Qups such_ as yl, ethyl or
propyl, are attached to i neak al kyl jghain. ower alﬁyl" nmeans a group
havi ng-—about. Alm-%)‘\- q b%ﬁ_hb; .i'.em i ¢ y be straight
or branched. 15 Ty m " Sulst al me that t | kyl group may
be substituted by onel or nore substlituents whic be the sane or
di fferent, each subdt¥tuent being HNadependently séiMected from the group
consi sting of halo, alkyl, aryl, cycl¢al kyl, cyano, hydroxy, alkoxy,
al kyl thi o, am no, -NHEMNyY!), -NH(c | kyl), -N(al 2, carboxy and
-C(0)0-al kyl. Non-1Ii i Ng exanpl es iQf \guitabl e al kyl_ggoups include 20
met hyl , ethyl, n-propyl”, isoprogyl and t4putyl. "Al kymnyr" nmeans an aliphatic
hydr ocar bon group containing at | Q _carbon-carbon triple bond and
whi ch may be straight or branChed?g d c nﬁgii}ng about 2 to about 15 carbon
atonms in the chain. Preferred alk rou have 19 March 2007 14 about 2
to about 12 carbon atons in the chai N and nore preferably about 2 to about
, 4_ carbbon_at ar nsi nAhe- chai n- Br _anche>dnean. s-that..one_or nore-|ower al kyl
groups such as-nethyl, ethyl or propyl lare attached to a |inear al kynyl
cKéin. "Lower al kynyl" means about 2'fb;about 6 carbon atons in the chain
which may 5 be straight or branched. Nimting exanples of suitable
al kynyl groups include

As used above, and throughout this disclosure, the following terms, unless

5 otherwise indicated, shall be understood to have the foliowing meanings:
"Patient" includes both human and animals.
“Mammal” means humans and other mammalian animals.
"Alkyl" means an aliphatic hydrocarbon group which may be straight or
brahched and cbmprising about 1 to about 20 carbon atoms in the chain.

10  Preferred alkyl groups contain about 1 to about 12 carbon atoms in the chain.
More preferred alkyl groups contain about 1 to about 6 carbon atoms in the chain.
Branched means that one or more lower alkyl groups such as methyl, ethyt or

C propyl, are attached to a linear alkyl chain. "Lower alkyl” means a group having
about. 1 to about 6 carbon atoms in the chain which may be straight or branched.
15 The term “substituted alkyl” means that the alkyl group may be substituted by one
-or more substituents which may be the same or different, each substituent being
independently selected from the group consisting of halo, alkyl, aryl, cycloalkyl,
cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyi), -NH(cycloalkyl), -N(alkyi),,
carboxy and —C(O)O-alkyl. Non-limiting examiples of suitable alkyl groups inciude

20  methyl, ethyl, n-propyl, isopropyl and t-butyl.

“Alkynyl" means an aliphatic hydrocarbon group containing at least one
carboni-carbon triple bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have |



et hynyl, propynyl, 2-butynyl and 3-nethyl butynyl. The term"” ubst &bj(ho
al kynyl" neans that the al kynyl group may be substituted by goWérc
substituents which may be the same or different, each substituent being
i ndependently selected fromthe group consisting of alkyl, aryl and

cycl oal kyl. 10 "Aryl" neans an aromatic nonocyclic or nmulticyclic ring
system conprising about 6 to about 1%4carbon atons, preferably about 6 to
about 10 carbon atons. ( | The aryl group can be optionally substituted

Wi th oaBoaf 2 1®&Bolf 12 8adsl ABhURThEIChaH; Bind\hosd preerdifly bBeusang or
different, and are as defined herein. Non- |imti ng exanpl es of suitable

aryl gabgp&m&w@iapmmhﬁm@m@gﬁnﬁmdm&nmﬂ@aw|mor@d9wr@k3dr omatic

nonocy 0 liC,.ring.s abou out 14 ring
at o, O opuc's® b Eeil SEnTEDl e ARk Sud SRl or rore o
the ri mopowpbPakyhl" AHealseiBl 2abhiou BAdhrBBhRABms iR the BKaMPLSICRirEPIEN,

oxygen or sulfur al one or in conbination. Preferred heteroaryls " contain

abdut Betairea@hmr Banched. admfhmltlﬁgeexampes@frgutfab@aikmyl@oummdhyd@o g
bst t t ed ts' th

or " at oY ofo B Vhahy Aem R BTV e pah Subs BB ARYE 1 2 beror e

the heh@éé}% tHat HROBIKDATRr OGS Reay l'?éfsu%tuthﬁé‘tf by%n@' drrrﬁa@suwtw@ﬂsor sul fur

atom C respectively, 1S present as ring atom nitrogen atom of a
het er oavhjth ozay h@thgasamaairldyﬁmntjm@ﬂs stxbstshwrﬁ@enmnpdaaengemﬂyoxu de.

g;palz: %f tgqur)éﬁﬁ?'\e QrHPBr??PS'Sﬁw | ahhy heftﬂ“g@lﬂy%ﬂ f: ggfuglyalgdKll- substi tuted

py{o dones) , "ngAXav@inglan ér%méﬁc%ehasbyc|i@>@2rahuhycué rlmg’:lg@été#n chvipAgRlgY | .
furazanyl, pyrrolyl, pyrazolyl, triazolyl, 1,27 4-thi;adl azolyl,  pyr a2| nyl ,

pyri daahwt 6 tthmw‘(é# icaghgn mmmmm@femgbly amm@db;about HOdzarbprl aembpyri di ny(L

i m daz t hi_azol fura ndol azal.ndol

benzi Olgl'@z%ryp m"?OCEHE%ES’Pﬁ |S“bq‘-‘@ﬁ§f’|“¥!§ﬂ on?#r&ozrgl {,lpg Styﬁ*ééﬂopyrl dyl,
qui naz %bbgmuenwlmeﬁmaméime samergrlifeisnt id aldaslagnned hékdin, Non-

i soqui nol i nyl, benzoazai ndolyl, 1,2, 4- tr|a2|nyl benzot hi azol yl and the

|ike. Timdtingexempeseisuiiable anvkgraugsdnslude phany and paphthylat ed” 19 March 2007
LS yBeL e 0o Rl el AR S ORI BBAL L
ar yI alderhpriddh@ abolil's Whabut! ering YtormB dp@féidbly about 5 to about 10 ring
atoms, in which one or more of the ring atoms is an element other than carbon, for
example nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls
contain about 5 {0 about 6 ring atoms. The "heteroary!" can be optionally
20 substituted by one or more "ring system substituents” which may be the same or
different, and are as defined herein. The prefix aza, oxa or thia before the
heteroaryl root name means that at least a nitrogen, oxygen or sulfur atorn C \}
respectively, is present as a ring atom. A nitrogen atom of a heteroaryl can be
optionally oxidized to the corresponding N-oxide. Non-limiting examples of
25 suitable heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl,
pyridone (including N-substituted pyridones), isoxazolyi, isothiazolyl, oxazolyl,
thiazolyl, pyrazolyt, furazanyl, pyrrolyl, pyrazolyi, triazolyl, 1,2,4-thiadiazoiyl,
pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl, oxindolyl, imird___azo[1 2-a]pyridinyl,
imidazo[2,1-b]thiaz-oﬁlyrl:lbenzdfufazényl, indolyl, azaindolyl, benzimidazolyl,
30 benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyi, thienopyrimidyl, .
pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyt, |
benzothiazolyl and the like. The term “heteroaryl” also refers to partially saturated



are as previously described. Preferred aral kyls conprise a | ower alkyl
group. Non- 5 limting exanples of suitable aral kyl groups indPdductodizyl
2- phenet hyl and napht hal enyl met hyl . The bond to the parent npiety is through

the alkyl. "Alkylaryl" neans an al kyl -aryl- group in which the al kyl and
aryl are as previously described. Preferred alkylaryls conprise a | ower
al kyl group. Non - -limt rig exarrrplesof a-suitable alkylaryl gr oup S

tolyl. The bond to the parent 10 noiety is through the aryl. C "Cycl oal kyt"
means a Rt RS A Rh t 3to
about 10 carﬁérg at o(%rtlls preféé%a{ )Eéarﬁgﬁét lt&réwg%étahwylcarbhka%ﬁ@w

Pr ef er r eshdyhd tied.kyl rings contain about 5 to about 7 ring atom; The
e-ye%eaJ—ley—l——eaﬁ-bﬁQﬁpt—i-p?gl ,Substitute th one or n m 15
st it unt < NRTOR e el aneisa arr ks ghp Guhian dha arvghddRYEbove.
Non- | i nitd t -

Syl opr onsl 2 PRIRREAE BoB IS, EBICR AP ARAA SR e T rlkf TRl Non

Nog 15 lmlimrtg\geemnmbies cxﬁfsudaﬁ)leaabhldiyl gndldutpﬁaml:luge beyxzybal-mérmthylcéndjel I

1- deca rn and the |ike artially

sat ur at e'&g%’@@@? P’Eﬁ%ﬁ/‘ alP é< arenf meigty|is %T@Uﬂﬁtt?%@‘dponapht hyl and
the lik HakQ f Pr ef d
Lhe ke, MR Jjﬂé?kﬁ& TPl S ARyl R e o

subst i t usmtviatshadéschbied. dreferaadeaikyaoyls compriseanmwer atkyl greystNonwhi ch, for

I I |.abl d t Rin
et om SRS HUCHiRaIRE GrouD % (i Thedied Bans parablepondent | y

sel e ed Br, f*ﬁ"?éﬁwiyms' sting of alkyl, alkenyl, alkynyl, aryl,

het er-oar yI ttaryl, _het eroaral. kyJ , -heteroaryl al kenyl L
hat er oar yl aI kWioaikyikmMsea aamndromatidrmeno- dxynixuﬁwaf idsihg sybﬂemy, aryl oxy,

ar al kox caroyl, halo itro; -cyano; 0X onyl ,

ool oo Leomarsing ahouk ot APissreen AR releraRbl abauth EABAD

het er oar 0,

neter oar SrEepiatont: PRofetictitylodir '*'Qcycﬁﬁﬁ%r&?f‘“éﬁ{%%ai‘f@ ) .

- C( =NH) - 'Rhéa:wmauwl oary b-qptigh ¥ Nsaibstitlited WﬁW@N@(&D)moreﬁL‘QnﬂQasyshenﬁOO? 16
YlYZ%S subsIHuen%g?Z wh|c¥\ fnaw% Iensa\r(ﬁe %r |e2reﬁfa ng are as c?eﬁmd abod\}ef fI\f’\orne-nt and

limiting examples of suitable monocyclic cycloalkyls include cyclopropyl
mul’ucychc cycloalkyls include 1-decal|nyl. norbomyl, adamantyl and the like, as
well as partially saturated species such as, for example, indanyl,
20 tetrahydronaphthyl and the like.
“Halogen” means fluorine, chlorine, bromine, or iodine. Preferred are
(: ﬂubr'me, chlorine and bromine. '
"Ring system substituent” means a substituent attached to an aromatic or
non-aromatic ring system which, for example, replaces an available hydrogen on
25. the ring system. Ring system substituents may be the same or different, each
being independently selected from the group consisting of alkyl, alkenyl, alkyny,
aryl, heteroaryl, aralkyl, alkylaryl, heteroaralkyl, heteroarylalkenyl,
heteroarylalkynyl, alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy,
-acyl, aroyl, halo, nitro;-cyano,-carboxy, alkoxycarbonyl, aryloxycarbonyi, |
30 aralkoxycarbonyl, alkylsulfonyl, arylsuifonyl, heteroarylsuifonyl, alkylthio, aryithio,
hetefoarylthio, aralkylthio, heteroaralkylthio, cycloalkyl, heterocyciyl, -C(=N-CN)-
© NHa, -C(=NH)-NH,, -C(=NH)-NH(alkyl), Y1Y2N-, Y;YzN-alkyl-, Y1Y2NC(O)-,
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element other than carbon, for example nitrogen, oxygen or sulfur, alone or in
combination. There are no adjacent oxygen and/or sulfur atoms present in the ring
system. Preferred heterocyclyls contain about 5 to about 6 ring atoms. The prefix
-aza, oxa or thia before the heterocyclyl root name means that at least a nitrogen,
oxygen or sulfur atom respectively is present as a ring atom. Any -NH in a
heterocyclyl ring may exist protected such as, for example, as an -N(Boc), -
N(CBz), -N(Tos) group and the like; such protections are also considered part of
this invention. The heterocyclyl can be optionally substituted by one or more "ring |
system substituents” which may be the same or different, and are as defined
herein. The nitrogen or sulfur atom of the heterocyclyl can be optionally oxidized
to the corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting examples of
suitable monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyi,
morpholinyl, thiomorpholinyl, thiazolidinyt, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, lactam, lactone, and the like.

It should be noted that in hetero-atom containing ring systems of this

invention, there are no hydroxyl groups on carbon atoms adjacentto aN, O or S,
as well as there are no N or S groups on carbon adjacent to another heteroatom.
Thus, for example, in the ring:
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are as previously described. Preferred alkynylalkyls contain a lower alkynyl and a
lower alkyl group. The bond to the parent moiety is through the alkyl. Non-limiting
examples of suitable alkynytalkyl groups include propargylmethyl.

"Heteroaralky!l" means a heteroaryl-alkyl- group in which the heteroaryl and
alkyl are as previously described. Preferred heteroaralkyls contain a lower alkyl
group. Ndn~limifing examples of suitable aralkyl groups. include pyridylmethyl, and
quinolin-3-ylmethyl. The bond to the parent moiety is through the alkyl.

"Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as previously
defined. Preferred hydroxyalkyls contain lower atkyl. Non-limiting examples of
suitable hydroxyalkyi groups include hydroxymethyl and 2-hydroxyethyl.

~ "Acyl" means an H-C(O)-, alkyl-C(O)- or cycloalkyl-C(O)-, group in which
the vaﬁous groups are as previously described. The bond to the parent moiety is

- through the carbonyi. Preferred acyls contain a lower alkyl. Non-limiting examples

of suitable acyl groups include formyl, acetyt and propanoyl.
"Aroyl" means an aryl-C(O)- group in which the aryl group is as previously
described. The bond to the parent moiety is through the carbonyl. Non-limiting

- examples of suitable groups include benzoy! and 1- naphthoyl.'

25

"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkoxy groups include methoxy,
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15 and naphthyithio. The bond to the parent moiety is through the sulfur.
| "Aralkylthio” means an aralkyl-S- group in which the aralkyl group is as
previously described. Non-limiting example of a suitable aralkylihio group is
benzylthio. The bond to the parent moiety is through the sulfur,
"Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples of
20  suitable alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl. The
bond to the parent moiety is through the carbonyl. '
"Aryloxycarbonyl" means an aryl-O-C{O)- group. Non-limiting examples of ( 3
suitable aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl.
The bond to the parent moiety is through the carbonyl.

25 "Aralkoxycarbonyl" means an aralkyl-O-C(O)- group. Non-limiting example
of a suitable aralkoxycarbonyl group is benzyloxycarbonyl. The bond to the parent
moiety is through the carbonyl. | | '

"Alkylsulfonyl" means an atkyl-S(O,)- group. Preferred groups are those in

which the alkyl group is tower alkyl. The bond to the parent moiety is through the
30  sulfonyl. -

"Arylsutfonyl" means an aryl-S(O2)- group. The bond to the parent moiety is
through the sulfonyl.
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It should also be noted that any heteroatom with unsatisfied valences in the
text, schemes, examples and Tables herein is assumed to have the hydrogen
20 atom(s) to satisfy the valences.
- When a functional group in a compound is termed “protected”, this means
C that the group is in modified form to preclude undesired side reactions at the
protected site when the compound is subjected to a reaction. Suitable protecting
groups will be recognized by those with ordinary skill in the art as well as by
25 reference to standard textbooks such as, for example, T. W. Greene et al,
Protective Groups in organic Synthesis (1991), Wiley, New York.
When any variable (e.g., aryl, heterocycle, R?, etc.) occurs more than one
time in any constituent or in Formula I, its definition on each occurrence is
independent of its definition at every other occurrence.
30 As used herein, the term “composition” is intended to encompass a product

comprising the specified ingredients in the specified amounts, as well as any
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solvent molecules are incorporated in the crystal lattice of the crystalline solid.
"Solvate" encompasses both solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates, methanolates, and the like.
"Hydrate" is a solvate wherein the solvent molecule is H,O.

"Effective amount” or "therapeutically effective amount” is meant to
describe an amount of compound or a composition of the present invention
effective in inhibiting the CDK(s) and thus producing the desired therapeutic,
ameliorative, inhibitory or preventative effect.

The compounds of Fermuia HI can form salts which are aiso within the
éCope of this invention. Reference to a compound of Formuila lll herein is
understood to include reference to salts thereof, unless otherwise indicated. The
term "salt(s)", as employed herein, denotes acidic salts formed with inorganic

and/or organic acids, as well as basic salts formed with inorganic and/or organic

. bases. i-n addition, when a compound of Formula il contains both a basic moiety,

such as, but not limited to a pyridine or imidazole, and an acidic moiety, such as,
but not limited to a carboxylic acid, zwitterions {"inner saits”) may be formed and

are included within the term "salt(s)" as used herein. Pharmaceuticaily acceptable
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but not limted to a carboxylic acid, zwitterions ("inner salts") may be
formed and are included within the term"salt(s)" as used het%®Match 2007
Pharmaceutically acceptable 19 March 2007 YYV wyi vivpv, 21 (i.e.

non-t oxi c, physiologically acceptable) salts are preferred, although other
salts arévalsy’“Ui%eful. Salts of the conpounds of the Formula Il may be
formed, for exanple, by reacting a ?rrpound of Formula I'll respectively
wi th an amount of acid or base, suc as an equival ent anmount, in a nmedium
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| atyl (19#%) 86(¢ imylg ¢hlGeildekifernational J. of Pharmaceutics (1986) 33 201-217;
_Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press,
New York; and in The Orange Book (Food & Drug Administration, Washington,

D.C. on their website). These disclosures are incorporated herein by reference
thereto. |

20 - Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium saits, alkaline earth metal salts such as calcium

C  and magnesium salts, salts with organic bases (for example, organic amines)

such as dicyclohexylamines, t-butyl amines, and salts with amino acids such as
arginine, lysine and the like. Basic nitrogen-containing groups may be

25 QUarternized with agents such as lower alkyl halides (e.g. methyl, ethyl, and buty}
chlorides, bromides and iodides), dialky! sulfates (e.g. dimethyl, diethyl, and
dibutyl sulfates), long chain halides (e.g. decyl, lauryl, and stearyl chlorides,
bromides and lOdldeS) aralkyl halldes (e.g. benzyl and phenethyi bromides), and

others. ,'
30 All such acid salts and base salts are intended to be pharmaceutically

acceptable salts within the scope of the invention and alt acid and base salts are
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brom des and i odi des), aral kyl halides (e.g. benzyl and phengéaX §y1des)
and others. 30 Al such acid salts and base salts are inten
pharmaceutically acceptable salts within the scope of the invention and al
acid and base salts are 19 March 2007 22 considered equivalent to the free
forms of the correspondi ng conpounds for purposes-ef the invention
Conpounds of Formula 111, and salts, 220l vates and prodrugs thereof, may
exist in their tautonmeric form (for exanple, as an anide or imno ether).
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of this invepon .as are osi tiopal |sor¥ers (such for exa
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may be a for exa racertat es or or ot her

I nvention st er E,‘OI somers for exa
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have the S of R cor1fi1 uratlop as defi ned bé H@?I UPAC 1974 Recommendati ons.
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stereoi soners, rotaners, tautoners p03|t isoners, racemates or
pr odr ugsf a:a‘ymmetncrnearbtmsv)e mtanmmrfdans JTéteomisopensdmdadiastedeometio foimas, ()

e ERSHPISTRAPT B s B TRh0R SoHl St B EnBIPounds of
i mase R g e B e e Pl ke The
cyclin ceppoueis okihedpesntjaTDim)y, fonexadplefoe substantibiyy frébof off@dK1) , CDK2,
CDKIAS %%er%%a%?acﬁg&e%?'exg%%le, as racemates or with all other, or other |
selected, sterecisomers. The chiral centers of the present invention can have the
S or R configuration as defined by the /UPAC 1974 Recommendations. The use
of the terms "salt”, "solvate" "pradrug” and the like, is intended to equally apply to
the salt, solvate and prodrug of enantiomers, stereoisomers, rotamers, tautomers,
20 positional isomers, racemates or prodrugs of the inventive compounds.
The compounds according to the invention have pharmacological
properties; in particular, the compounds of Formula il} can be inhibitors of protein (3
kinases such as, for example, the inhibitors of the cyclin-dependent kinases,
mitogen-activated protein kinase (MAPK/ERK), glycogen synthase kinase
25 3(GSK3beta) and the like. The cyclin dependent kinases (CDKs) include, for
example, CDC2 (CDK1), CDK2, CDK4, CDK5, CDK6, CDK7 and CDK8. The
novel compounds of Formula Il are expected to be useful in the therapy of

proliferative diseases such as cancer, autoimmune diseases, viral diseases,

fungal diseases, neurological/neurodegenerative disorders, arthritis, inflammation,
30 anti-proliferative (e.g., ocular retinopathy), neuronal, alopecia and cardiovascular
disease. Many of these diseases and disorders are listed in U.S. 6,413,974 cited

earlier, the disclosure of which is incorporated herein.



novel compounds of Formula Il are expected to be useful in the therapy of

proliferative di seases such as cancer, autoi mmune di seases, VvilpPallarch Xeases,
fungal diseases, neurol ogi cal/neurodegenerative disorders, arthritis,

i nfl ammati_on, 30 anti-proliferative (e.g., ocular retinopathy), neuronal,
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are listed in U S 6,413,974 cited wearlier, the disclosure of which is

i ncorporated herein. 19 March 2007 \W$ 2003/ 026867 23 More speci fically,
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t er at 0Cgh¢ BIPKEH's [yphIRAAAT COMa, xenoder oma pi gment osum ker at oct ant homa,
thyr0| d follicular 'cancer and Kaposi's sarcoma. Due to the key role of CDKs
Adhe regulhematomﬁettfeﬂwnmararofﬁnmloﬁdmg@nmcn‘udl@g@@u& ah¢ chndnidi t ors coul d

anty g i S S R L
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neuro-fi bromatosis, atheroscleroSis, pulnmdnary fibrosis, art hri tis,
psori aslt‘@bdomyosarcoma 7
tumors of the central and pefipheral nervous system, including
15 astrocytoma, neuroblastoma, glioma and schwannomas; and
other tumors, including melanoma, seminoma, teratocarcinoma,
- osteosarcoma, xenoderoma- pigmentosum, keratoctanthoma, thyroid follicular
cancer and Kaposi's sarcoma.
Due to the key role of CDKs in the regulation of cellular proliferation in
20  general, inhibitors could act as reversible cytostatic agents which may be useful in
the treatment of any disease process which features abnormal cellular
proliferation, e.g., benign prostate hyperplasia, familial adenomatosis polyposis,
neuro-fibromatosis, atherosclerosis, pulmonary fibrosis, arthritis, psoriasis,
glomerulonephritis, restenosis following angioplasty or vascular surgery,
25 | hypertrophic scar formation, inflammatory bowel disease, transplantation
rejection, endotoxic shock, and fungal infections.
Compounds of Formula Hll may also be useful in the treatment of
Alzheimer's disease, as suggested by the recent finding that CDK5 is involved in
the phosphorylation of tau protein (J. Biochem, (1995) 117, 741-749).
30 Compounds of Formula i1l may induce or inhibit apoptosis. The apoptotic
response is aberrant in a variety of human diseases. Compounds of Formula {l,
as modulators of apoptosis, will be useful in the treatment of cancer (including but
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protein (J. Biochem (1995) 117, 7419449). 30 Conpounds of Formula Il may
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poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus)..
15  aspirin-sensitive rhinosinusitis, cystic fibrosis, multiple sclerosis, kidney diseases

and cancer pain.

Compounds of Formula 1l as inhibitors of the CDKs, can modulate the
level of celiular RNA and DNA synthesis. These agents would therefore be useful
in the treatment of viral infections (including but not limited to HIV, human

20 papilloma virus, herpesvirus, poxvirus, Epstein-Barr virus, Sindbis virus and
adenovirus). '

Compounds of Formula 1l may also be useful in the chemoprevention of ( ?
cancer. Chemoprevention is defined as inhibiting the development of invasive
cancer by either blocking the initiating mutagenic event or by blocking the _

25 progression of pre-malignant cells that have already suffered an insult or inhibiting
tumor relapse.

Compounds of Formula il may also be useful in inhibiting tumor
angiogenesis and metastasis.

Compounds of Formula Il may also act as inhibitors of other protein

30 kinases, e.g., protein kinase C, her2, raf 1, MEK1, MAP kinase, EGF receptor,
| PDGF receptor, IGF receptor, PI3 kinase, wee1 kinase, Src, Abl and thus be

effective in the treatment of diseases associated with other protein kinases.
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15  topoisomerase | inhibitors (such as irinotecan (or CPT-11), camptostar, or
topotecan); tubulin interacting agents (such as paclitaxel, docetaxel or the
epothilones); hormonal agents (such as tamoxifen); thymidilate synthase inhibitbrs
(such as S-fluorouracil); anti-metabolites (such as methoxtrexate); alkylating
agents (such as temozolomide (TEMODAR™ from Schering-Plough Corporation,

.20 Kenilworth, New Jersey), cyclophosphamide); Farnesyl protein transferase
, inhibitors (such as, SARASAR™(4-{2-[4-[(11R)-3,10-dibromo-8-chloro-6,11-

C | dihydro-5H-benzo{5,6]cyclohepta[1,2-blpyridin-11-yl-]-1-piperidinyl}-2-oxoehtyl]-1-
piperidinecarboxamide, or SCH 66336 from Schering-Plough Corporation,
Kenilworth, New Jersey), tipifamib (Zamestra® or R115777 from Janssen

25 Pharmaceuﬁcals), L778,123 (a farnesyl protein transferase inhibitor from Merck &

Company, Whitehouse Station, New Jersey), BMS 214662 (a farnesyl protein
transferase inhibitor from Bristol-Myers Squibb Pharmaceuticals, Princeton, New
Jersey); signal transduction inhibitors (such as, Iressa (from Astra Zeneca

- Pharmaceuticals, England), Tarceva (EGFR kinase inhibitors), antibodies to

30 EGFR (e.g.; C225), GLEEVEC™ (C-abl kinase inhibitor from Novartis

Pharmaceuticals, East Hanover, New Jersey); interferons such as, for example,

intron (from Schering-Plough Corporation), Peg-Intron (from Schering-Plough
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Flutamide, Toremifene, goserelin, Cisplatin, Carboplatin, Hydroxyurea,

Amsacrine, Procarbazine, Mitotane, Mitoxantrone, Levamisole, Navelbene,

Anastrazole, Letrazole, Capecitabine, Reloxafine, Droloxafine, or

Hexamethylmelamine.

If formulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range described herein and the

other pharmaceutically active agent or treatment within its dosage range. For

2N

example, the CDC2 inhibitor olomucine has been found to act synergistically with

* known cytotoxic agents in inducing apoptosis (J. Cell Sci., (1995) 108, 2897.
Compounds of Formula 1l may also be administered sequentially with known
anticancer or cytotoxic agents when a combination formulation is inappropriate.
The invention is not limited in the sequence of administration; compounds of

Formula lil may be administered either prior to or after adminiétration of the known

30

- anticancer or cytotoxic agent. For example, the cytotoxic activity of the cyclin-
dependent kinase inhibitor flavopiridol is affected by the sequence of
administration with anticancer agents. Cancer Research, (1997) 57, 3375. Such
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Anastrazol e, Letrazole, Capecitabine, Reloxafine, Droloxafine, or
Hexamet hyl nel amne. 20 If fornulated as a fixed dose, such corgavimah 2exT
products enploy the conpounds of this invention within the dosage range
described herein and the other pharmaceutically active agent or treatnent
W thin i t¥vYdyseteerrange. For () exanple, the CDC2 inhi-biter ol onucine has
been found to act synergistically MA%Q known cytotoxic agents in inducing
apoptosis (J. Cell Sci., (1995) 108 89 25 Conpounds of Forrmula 111 may
al so be adm nistered sequentially with knomn anti cancer or cytotoxic agents
when atedmituas BEnwitbimilieaskilmol persoam pkitled inthe art Asewelhes mtieoding not
I|n1tegpg e sequence of adm nistration; conpounds of Formula Il may be
admi ni P@ "ther prior to or after admini stration of the known

.anti cancer QxcceydingRXi anGRipect, kigs nﬂ)@%ﬂ‘@h%cllzbés@:bhﬂil@éticﬁwsf?@drhghém of the
cyclin 30 dependent kinase inhibitor flavopiridol is affected

sequen@® anourtied al leasizone comipond of F@mualliagéﬂtwlarmhcﬁl@sear ch, (1997)
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an anount of at |east one conpound of Fornmula Ill, or a pharmaceutically 5
accept apbhepamids/ teaoenistresutién éenrechwmapetamﬁﬁctof one or nore anti-cancer

treatments nt i cer e d above n .t he amounts of the
conpounds/ (1o TamAaatRlPERCBiss o cRRlR d TP i B e
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confirmed by a nunber of armacol ogi cal assays. The exenplified 10
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s atPERAR R ERhadaufe MBS0 BPR8kan  on comprise ar 1oast ono
conpound of Tigs ientibhlis ato dirdtied ERERMhSUtaPeoRpLSbAS wiidti or sol vat e
of said conpound and at |east one pharnaceutical ly acceptable 15. carrier.
comprise at least one compound of Formula Iif, or a pharmaceutically acceptable
salt or solvate of said compound and at least one pharmaceuticaily acceptable
15 carrier.
For preparing pharmaceutical compositions from the compounds described
by this invention, inert, pharmaceutically acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, dispersible granules,
capsules, cachets and suppositories. The powders and tablets may be comprised
20 of from about 5 to about 95 percent active ingredient. Suitable solid carriers are
known in the art, .g., magnesium carbonate, magnesium stearate, talc, sugar or
C - lactose. Tablets, powders, cachets and capsules can be used as solid dosage
forms suitable for oral administration. Examples of pharmaceutically accieptéble
carriers and methods of manufacture for various compositions may be found in A.
25 Gennaro (ed.), Remington’s Pharmaceutical Sciences, 18" Edition, (1990), Mack
Publishing Co., Easton, Pennsylvania. ,
Liquid form preparationé include solutions, suspensions and emulsions. As
an example may be mentioned water or water-propylene glycol solutions for
parenteral injection or addition of sweeteners and opacifiers for oral solutions,
30 suspensions and emulsions. Liquid form preparations may aiso include solutions

for intranasal administration.



For preparing pharmaceutical conpositions fromthe conpounds described by
this invention, inert, pharmaceutically acceptable carriers daMaseh Z00¢ her
solid or liquid. Solid form preparations include powders, tablets,
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dosl%ge e];;:%rg]priét% guantities of the active component, e.g., an effective amount to

achieve the desired purpose.

The quantity of active compound in a unit dose of preparation may be
varied or adjusted from about 1 mg to about 100 mg, preferably from about 1 mg
to about 50 mg, more preferably from about 1 mg to about 25 mg, according to the

20  particular application.
The actual dosage employed may be varied depending upon the

requirements of the patient and the severity of the condition being treated.

-

Determination of the proper dosage regimen for a particular situation is within the
skill of the art. For convenience, the total daily dosage may be divided and
25 administered in portions during the day as required.
The amount and frequency of administration of the compounds of the
invention and/or the pharmaceutically acceptable salts thereof will be regulated
_according to the judgment of the attending clinician considering such factors as

age, condition and size of the patient as well as severity of the symptoms being

30 treated. A typical recommended daily dosage regimen for oral administration can
range from about 1 mg/day to about 500 mg/day, preferably 1 mg/day to 200
mg/day, in two to four divided doses.



such form the preparation is subdivided into suitably sized unit doses
containing 15 appropriate quantities of the active conponent g &. G AN
effective anount to achieve the desired purpose. The quantity of acQ|ve
conpound in a unit dose of preparation may be varied or adjusted from about
1 ng to about--100-ny, preferably fromabout | ng to about 50 ny, nore
preferably fromabout | ng to about 25 ngy, according to the 20 particular
application. The actual dosage enpl oy nmay be vari ed dependi.ng upon the
requi renents of the patient and the severity of the condition being treated.
| Det er m natAr@tharfadpeet of tienveéPsiones bagt dipigiig @ thardpsuticaflysi tuation is
within the skill of the art. For convenience, the total daily dosage may be
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phar mac i y. eptahl e .. carrier, yehicre or diluent. 5 Yet another
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exanpl epovbiskiicdhotialanot be construed to linmit the scope of the disclosure.

Where NMR data are presented, 1H spectra were obtained on either a

15 Varian VXR-200 (200 MHz, 1H), Varian Gemini-300 (300 MHz) or XL-400 {400
MHz) and are reported as ppm down field from Me4Si with number of protons,
mdltiplicities, and coupling constants in Hertz indicated parenthetically. Where
LC/MS data are presented, analyses was performed using an Applied Biosystems
AP!-100 mass spectrometer and Shimadzu SCL-10A LC column: Altech platinum

20 €18, 3 micron, 33mm x 7mm ID; gradient flow: 0 min — 10% CH3CN, 5 min — 95%

C CHaACN, 7 min — 95% CH3CN, 7.5 min — 10% CH3CN, 9 min — stop. The retention
time and observed parent ion are given.
The following solvents and reagents may be referred to by their
-abbreviations in parenthesis:

25  Thin layer chromatography: TLC
dichloromethane: CHxCl>
ethyl acetate: AcOEt or EtOAc
methanol: MeOH
trifluorcacetate: TFA

30 triethylamine: Et;N or TEA

- butoxycarbonyl: n-Boc or Boc
nuclear magnetic resonance spectroscopy: NMR



Al ternative nmechani stic pathways and anal ogous structures w | LMPe ?@Wr ent

to those skilled in the art. Wiere NVMR data are presented, 1 aécf)‘ a were

obtained on either a 15 Varian VXR-200 (200 WMHz, 1 H), Varian Gem ni-300

(300 MHz) or XL-400 (400 MHz) and are reported as ppmdown field from Me4Si

Wi th nunber of protons, multiplicities, and coupling constants in Hertz

i ndi cated parenthetically. Wiere LCBOB data are presented, anal yses was

performed using an Applied Biosystens API-100 mass spectroneter and

Shi nadigui@hrdatdgraphl wiass g}dé@wmalrﬁtl_iw@ 20 C18, 3 mcron, 33mmx 7mm | D;

gradient flow, O mn - 10% CH3CN, 5 mn - 95% CH3CN, 7 min - 95% CH3CN, 7.5
-G Gsetiongmas s speciipetryhHRMP e nti-on—ti-re—and observed parent ion

are gi {‘Iitel@‘emkm | owi ng sol vents and reagents may be referred to by their

abbrev rons’in parenthesis: 25 Thin |layer chromatography: TLC

di chl opginigidiaganntdt2Cl 2 et hyl acetate: AcOEt or Et OAc nethanol: MeOH

trifluoroacetate: TFA 30 triethylam ne: Et3N or TEA butoxycarbonyl: n-Boc

or Boc miguiligens: phgneti ¢ resonance spectroscopy: NVR 19 March 2007 30 |iquid:

chromat ography mass spectronetry: LCVS

__-hi gﬂ-’g@%guti on_mass_spectranetr-y -H RVMS milliliters: mL millinoles:

mol—5giliceaest Ry s — |- -grans--g—--m-tli-rams: m 9- g roomtenperatureorrt

(ambi ent ) ™ about 250C.

... room temperature or rt (ambient): about25°C.

10 EXAMPLES— - o

Scheme 1 : ()
0
R’ R? 1 Rz R R R
R4 R R R
Nl X Br R1‘2/\N R RCHO, ZnCIQk R1—%\N S
H,N N N ~F R°® WNaCNBHg N ~F RS
NH, . ) NH, | HN\R
A , o | c

For the preparation of compounds (R? = H; R* = halo, alkyl, trifluoromethyl,
15 etc.) the known diaminopyridines (J. Med. Chem. 1997, 40, 3679) of Type A are
treated under cycloaddition conditions to afford the parent imidazo[1,2-a]pyridine
skeletons B. Reductive amination with aldehydes vields compounds of Type C.




10 EXAMPLES Schene 1 () ORI R\t 23 RRR3B Raa NRBr RIL RRCHO
ZnO2 R/j RH2ZN RS NR5 NaCNBH3 N Rs NH2 NH2 HN,R B A C FéMakle2007
preparation of conmpounds (R2 = H R4 = halo, alkyl, trifluoromethyl, 15
etc.) the known di am nopyridines (J. Med. Chem 1997, 40, 3679) of Type A
are treatéd’ tifidér ™~ tycl oaddition conditions to afford the parent

I m dazo[ 1, 2-a] pyridine skel etons B. ductive am nation wth al dehydes

yi el ds conpounds of Type C. 19 March 07 31 Schenme 2 2 R3 2 R3 1)Acd, pyr.
R R4 RB(OH)2 R4 2) NXS (X=Br or Cl), CH3CN RIN Pd(0) Ri-- 3) HO, EtOH N/
RS NRS NHz ------- NHZ --- - BD R =-H 3 3 Xa XRR RCHO 2znd2 R
RIN RS NaCNeH3 RS E NH2 HN.R F Scheme 2

1) AcCl, pyr.

2 r® 4
R - R'B(OH), 2) NXS (X=Br or Cl), CHyON
» ‘2/\;\1 S _PdO) ‘(LN X 3} HCI, EtOH
N = RS
i NH, — ,lit?_u_ -
B D
‘ . e RE 2 H
i : R3
X 3 4 . X »
2
C 1—‘8/\N NG RCHO,ZnCl gt _,gtm
. - R e N = R5
) N s R5 NEICNBH3
. HN..
F
5 For more highly elaborated derivatives (R? = Br, CI; R* = aryl or heteroaryl),

the parent compound of Type B is treated under Suzuki coupling conditions to
afford compounds of Type D. N-Acetylation followed by regioselective
halogenation affords compounds of Type E. The intermediate is elaborated via
reductive amination to afford compounds of Type F as described previously in
10 Scheme 1.
Scheme 3

, 3 ' - 2
C R R, 1) RB{OH),, Cu{OAc), R

4
N™™ 3 N

NTNPSRS 2y KOH, MeOH
NHAC HN.

G

N-acylated derivatives of Type G are treated under arylation conditions
followed by cleavage of the acetate undei‘ basic conditions to afford final products
15 oftype H.
| Scheme 4



5 For nore highly el aborated derivatives (R2 = Br, O; R4 ar¥ g
heteroaryl), the parent conpound of Type B is treat ed under 1% |2o%upl I ng
conditions to afford conpounds of Type D. N-Acetylation followed by

regi osel ective halogenation affords conpounds of Type E. The internediate
I's el aborated via reductive amnation to afford conpounds of Type F as

descri bed previously in 10 Schenme 132Schene 3 2 3 1) RB(OH)2, Cu(OAc)2 2 R3 "

4 NR4E3Nt i3RR_R\ RPh NR52) KOH MOHNR5 NHAc HNN R GH
N-acyl at ed deri vat, ves “of Type G are treated undﬁ:f aryl ation conditions
foIIowed by ea\f%tge ef the acetate under bd&sic rondjptions to afford final
e, 19-Mar ch, 200%N RBRR R34 R4 RL
AcylatlorIR
Treat ment of ®ni
sul fonyl ation co
RL R4 1)) Boc20 RE NR6R7 RS 2) HNR6R7, Pd(0) \\l@ /| R5 ~

Fhertor e Stifetdationes of TypeNC UffdeR®st andard acyl ati on or

Treatment of aniline core structures of Type C under standard acylation or
sulfonylation conditions affords the final products |.

Scheme 5
Rr2 R3 R2 R3 .
4 NRgR
RLQ/\N R 1)Boc0, DMAP » -8/\;\, Xy NReRy
» N/ = RS 2) ENRBR-], Pd(a) N™ o~ RS (_
NH, ase " NHBoc - -
J J
=H;R*=0r
1) NBS, CHaCN x RO
2) TFA, CH,Clp NRgR;
" 3)RCHO, ZnCl, - R Q/\N =
then NaCNBH; N™ RS
HN.
5 : K

Nitrogen protection of aniline core | of Type | (R? = H, R* = Br) followed by
palladium-mediated amination reaction affords the adduct J. In an analogous

fashion to Scheme 2, bromination followed by deprotection and reductive

amination affords the adducts of type K. ' ( J

10 PREPARATIVE EXAMPLE 10

Br

N : @,Br
| —
N o

HNT
NH, NH;

To a soln of bromoacetaldehyde diethyl acetal (2.37 mL, 15.4 mmol) in
dioxane/Hz0 {(2:1/15 mL) at it was added conc. HCI (0.3 mL) and the mixture was
refluxed for 30 min. The mixture was cooled to rt whereupon NaHCO; (2.6 g, 30.8

15  mmol) was carefully added followed by dropwise addition of diamino derivative
(1.5 g, 7.7 mmol) in dioxane/H,0 (2:1/15 mL). The resultant mixture was stirred at

reflux for 14 h and was cooled to ri. The mixture was diluted with 1 M NaOH (30

Q——Ge—ef—SG2R——NRSR f oyl ati on RFCRTIRE HN QR C 1
tions affords the final produmtsl Scheme 5 R2 R3 R2 R3

p—



base z NHBoc HN | J R2 =H R4 = Br 1) NBS, CH3CN X R3 2) TFA, CH2Cl2 ~
NR6R7 3) RCHO zZnCl2 RL Nthen NaCNBH3 N/ Rs HN. R 5 K Ni ttrogexh 2007
protection of aniline core | of Type |l (R2 = H R4 = Br) followed by

pal | adi um medi at ed ami nation reaction affords the adduct J. In an anal ogous
fashion to Schene 2, brom nation followed by deprotection and reductive

am nation affords the adducts of type3 kK C 10 PREPARATIVE EXAMPLE 10 N Br IN
Br H2ZN 1 / N NH2 NH2 To a soln of bronpacetal dehyde di ethyl acetal (2.37

1 and HRETGA P EANRU ERCE (X Sa ), nd hidiic PFEEWEREC o 6u (o vt
wher eupeaimiabB@Cka6cRed viith BAnS é & 20WL), dvisd @%@‘O@I fitargdemhd ol | oned by
.am no_derivative i n di oxane/ H20

—dropwise-addit.ion of di )
(2: 1/ 15cqncentratad veder !te&mceﬁmmewerevt@@f@rcsr’lr%g%az%)roéﬁlnwestsed 14 h and was

cool eddéq(méé TW s diluted with 1 M NaOH (30 19 March 2007 33
nm.) an léq act ed CHZCI 2 (3 x 35 nL). The organic |layers were

cong nedREFAFOETI EWPEES?-MZZO m), dried (Na2SO4), filtered and
concentrated_under reduced pressure to afford 1.5 g (92% of the esfre
conmpound [ M Rollgwing the @rocedure set forth in Preparative Example 10 but by utilizing

known diaminopyridines (J. Med. Chem. 1997, 40, 3679), the following
imidazo[1,5-a]pyridine cores (Products) were prepared as indicated in Table 2.

Table__z__-.w_ c i e mmmm——— e
Preparative - 1.Yield (%)
- Pyridine Product - - - : .
C Example 2. MH
11 AN N N |2.168.0
NH, NH,
- 11.84
N 2.148.0
12 HoN = N/ - :
NH; NH,
10
EXAMPLE 20
Br
Br JNTTS
C oS G
NTN HN
NH, .
=
|
N

To a solution of aniline (0.10 g, 0.47 mmol) from Preparative Example 10 in
MeOH (3 mL) at rt was added 4-pyridinecarboxyaldehyde (55 uL, 0.59 mmol) and
15— ZnClx (112 mg, 0.82 mmol).. The resultant mixture was stirred for 1h whereupon
NaCNBHj; (37 mg, 0.59 mmol) was added in one portion. The mixture was stirred
at reflux for 14 h, cooled to rt, and concentrated under reduced pressure; The -
crude material was partitioned between CHzClz (7 mL) and 2M NaOH (3 mL) and



5 PREPARATI VE EXAMPLES 11,12 Fol |l owi ng the procedure set for
Preparative Exanple 10 but by utilizing
Chem 1997, 40, 3679),
(Products) were prepared as indicated in Table 2

the foll ow ng

l.Yield (%9 Pyridine Product

Br I N Br
fromP{

4- pyr|

- 5,Mzmgla?m(thelzﬁgam& fay?émm:ére coﬁﬁhm)edeﬂiﬂetcgaghgm ayer wasadriet (N8O Hor 1h
was adde In one
r Feducsd egsswer t1 happigdedna
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EXAMPLES 21-26

Exanple 2. MW N Cl
2. 168.0 NH2 INH2 1.84 12 H2N N/ /3iN i '
N’?N NHN NH2 N To a solution of aniline (0.10 g,

known di am nopyri di
i m dazo[ 1, 5-a] pyri di ne cores
Table-2 ---

NH2 °

ox'&%%ﬁjﬁ' OEEQ ad\/%@]‘ gﬁlggwasa%ﬂécﬂg@%ﬁpéﬁgmz 2x7

NaCNBH3 (37
&g angt C‘?@qr\%at

ggun@a

I ned

59 ol

ortilon.
tala\taéoptu

----nL-)-andt heor gani c

Following the procedure set fdrth in Example 20 but using the prepared

_.aniline derivatives (Preparative Examples 11 & 12) indicated in Table 3 and

commercially available aldehydes, the substituted imidazo[1,2-a]pyridine adducts

10 were prepared {Products).

Ittty 2007,

Preparative
1.73 11 H2ZN N
2.148.0 NH2 10 EXAWMPLE 20
0. 47 nmmol)

Table 3
o 1.Yield (%)
Prep Ex. .
Ex. | Aldehyde Product 2. MH
Aniline
3. mp (°C)
=
(/:N 1.73
N -
Q. H
HN 2.238.0 |
21 11 3. 135-137
N7
(/\, P 1.57 .
OsH N
HN 2.239.0
22 11 = 3.131-133
N <
N

~%

The m Xt ur e

(7 mi-)



filtered and concentrated under reduced pressure. The crude material was
purified by prep TLC (6 x 1000 M using CH2Cl 2/ MeOH (20: 1) a$9 Marshi200% o
afford 52 ng 5 (37% of a red-brown solid [MH = 305.0]; np 167-172 C.
EXAMPLES 21-26 Follow ng the procedure set forth in Exanple 20 but using the
prepared 'ahiTi'né"derivatives (Preparative Exanples 1.1 & 12) indicated in
Table 3 and comercially avail able aégehydes, the substituted

i mi dazo[ 1, 2-a] pyri di ne adducts 10 were prepared (Products). Table 3 ( )
Pr ep 1 Lald (0 Anilino A rlnhy_dn Product_ 2. MAR m (0 173 OH

" HN 2| 238.0] 21 11 3.1B5-137 N\ iﬁm O H HN 2.239.0 [22 11 i |
3.131-133 N|N 19 March|2007 35 QN 68 2. 239.0 HN 23 168 131-133 |
| " 2.239.0
23 |11 P 3. 131-133
| =z
o N i
‘ SN
(/\N = Cl
o 1 N 1,95
HN 2. 258.1
. 24 12 1. .
C @ 3. 119-122
]
=
(:\Q/ 1.35
Os _H NN
o 2.250.0
25 12 ~ | 3. 125-127
S, | @
oy
N
al
g 1.55
. N/ o
C OxH {2.2500
- | HN |
l =
SN ;
‘ N
PREPARATIVE EXAMPLE 20

N Br N7
NH;




\' N N ~%1.95 0 H'
1.35 OH/ HN2,259.0 25 12 3.125-127 i

2.259.0 26 12 6NH 3.127-130 /

\' N NH2 NH2 19 March 2007 36 To a solution of bronmpo conpound from

Preparative Exanple 10 (1.0 g,

HN 2. 258.1 24 12 i

. 3.119;
NN /e-NC 1.55

oNifieh 2

‘WHN

\ d

N \ N PREPARATI VE EXAMPLE 20 N Br \ N\

36

To a solution of bromo compound from Preparative Example 10 (1.0 g,
__4.72.mmol) in DME/H,0 (4:1; 25 mltotal) at rt was_added PhB(OH)z (1.2 g, 9.4
mmol), KsPO4 (3.0 g, 14.2 mmol), and Pd(PPha), (0.54 g, 0.47 mmol). The
mixture was heated at reflux for 18 h and was cooled to rit. EtOAc (30 mbL) and
5 water (10 mL) were added and the layers were separated. The aqueous layer
was extracted with EtOAc (3 x 30 mL) and the organic layers were combined.

The organic layer was washed with brine (1 x 25 mL.), dried (Na;S0,), filtered, and

concentrated under reduced pressure to afford a brown oil. The crude product

was purified by prep TLC (10 x 1000 pM) using CH,Cl./MeOH (25:1) as eluant to

10 afford 0.9 g (91%) of a brown-solid [M +H = 209.0].

PREPARATIVE EXAMPLES 21-25

Following the procedure set forth in Preparative Exampie 20 but by utilizing
different boronic acid in the Suzuki coupling reaction with aniline from Preparative

Example 10, the following aniline cores (Products) were prepared as indicated in

15 Table 4.
Table 4
Preparative Boronic 1.Yield (%)
_ Product +
Example Acid 2. MH
1.78
21 cl (/\ NS 2.244.0
B . NP Cl
HO™  OH NH,
1.65
' aN 2.278.0
22 CFj4 4 __N
HO  OH NH,
Cl
: '(/\N\ cl 1.87 -
23 B NT~\F 2.2440
HO™ “OH NH,




-4.72-n3n30l )-ii 3JD EFH20 (4 1;25 ntaotal )atxt_was_.added_PhB(OH) 2 (1.2 g,
9.4 mmwl), K3IPOX (3.0 g, 14.2 mmol ), and Pd(PPh3)4 (0.54 g, 09 Xarch3Bl?). The
m xture was heated at reflux for 18 h and was cooled to it. EtOAc (30 nlL)
and 5 water (10 nl-) were added and the | ayers were separated. The aqueous
layer was extracted with EtQAc (3 x 30 mi-) and the organic |ayers were
conbi ned. The organic |ayer was washegywith brine (1 x 25 nlL), dried
(Na2S™¥) , flltered and concentrated under reduced pressure to afford a

46 £ 3 ol —Tl - £ 40— 1.000-—RAA H
=€t PP~ EC "Lt U X LOU0U v usi ng

) afford O g (91% of a|brown solijd [M

ng ng the|grggedure |set
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br own F——HTe—cT uucjm

CH2Cl 2f MeOH (25:1) as e
+-H = 209. 0] . PREPARA
forth ) 4 Prepar ati-ve Ex|
the Suguki coupling rea

followng aniline cores were!prepared as indicated in 15{Table

4. Tabj e 4 Preparative Boronic 1. }h eld Exanpl e Acid Pjoduct 2. NH

1.78 2 CF =N CI— 2. 2&4. O B~ iZ-F L.09 qN2.278.0 |2Z CF3 N CF3 HO
BOHN2 C ~N~au 1.87 23 [ %’ 244.0 Hg b—i NH2 19 rch 2007 |37 CF3
1.86 S

: HO).B
s HORB~IN AN 1.15

2.250.0

NH,  NHAc
To a soiution of aniline from Preparative Example 20 (0.12 g, 0.59 mmol) in
CH Clz (3 mL) at 0°C was added pyridine (72 plL, 0.89 mmol) followed by
5 dropwise addition of AcCl (50 pl, 0.71 mmol). The resuiting heierogeneous
mixture was stirred for 2 h at 0°C and was concentrated under reduced pressure.
The crude residue was suspended in CH.Cl; (10 mL) and sat. aq. NaHCO3 (5 mL)
and the layers were separated. The aqueous layer was extracted with CH,Cl, (2
x 10 'mL) and the organic layers were combined. The organic layer was washed
, C;IO_ with brine (1 x 7 mL), dried (Na;S0O,), filtered and concentrated under reduced
pressure. The crude product was purified by prep TLC (4 x 1000 uM) using -
- CHyClo/MeOH (25:1) as eluant to afford 0.12 g (78 % yield) of a yellowish solid
M+ H =252.0].
PREPARATIVE EXAMPLES 31-36
15 Follownng the procedure set forth in Preparative Example 30 but by utilizing

the foliowing aniline cores-described in Preparative Examples 10, 21-25, the

acylated derivatives (Products) were prepared-as-indicaied in Table 5.



NCF3 24 N2.278.0 HorBOHNH2 C S 3 25 (Ho)2e / -N ~-\ g@%
2.250.0 NH2 PREPARATIVE EXAMPLE 30 Nc N NH2 NHAC To a sé?h’{afC 70
aniline from Preparative Exanple 20 (0.12 g, 0.59 mmol) in CH2Cl2 (3 m-)
at 0C was added pyridine (72 1t, 0.89 mmol) followed by 5 dropw se addition
of AcCl (50 L, 0.71 nmol). The resul t| ng heterogeneous mxture was stirred
for 2 h at OC and was concentrated ud@er reduced pressure. The crude

resi due was suspended in CH2CI2 (10 nL) and sat. ag. NaHCO3 (5 nlL) and the
| ayers were separated. The aqueousThBlkes was extracted with CH2Cl2 (2 x 10

n1_) and the DLﬂinP | yers were cambi ned_ _The nrnanLr layer was washed C 10

W TPFW%QQ!V& 7t 1 j et Na& ftHtered—and-—concer 11‘-%19&:1(%hder
reduce % g (f(_szsure The éF‘UH@ proc}d'PdHﬁts purified by prep '%t]“% 4 x 1000 pM
using FI'2/ MeCH (25§ 1) as elugnt to afford0129(780 iel'd) off a y
yel | oW sShi solT1d [ MF H = Z252.0] . - IS5 Forfgw ng the
procedure set forth injPreparatiyV ilzi.®g the _
foll opwing aniline coresPogsdX. bed i 10, 21-25,1 the
acyl at 8d derivatives (Pzgducts) v .#8%dbl e |5. 19
I_Varch 2007 38 TabI e ti~ 1-Yi
U o 1. 98
Prep. Ex 2.3201
32
Ve _ B
()
Prep. Ex. .1.93
33 P (/\N = Ci
23 N= ~F 2.286.0
NHAc
Prep. Ex. (/\N 2 CF, 1.89
34 24 NT 2.320.1
Prep. Ex. 1.76
35 25 2.292.0 ()
(*N SN 1.89
36 Prep Ex. 10 | WA\ 2.256.0
NHAc
PREPARATIVE EXAMPLE40 - -~ - : B
: Br,
(/\N SN %\N =
N—" / » N/ /

NHAc ‘ NHAc



Example 2. M+ 1.95 Prep. Ex. 31 2.286.0 21 C

12.320.1 32 '/ 22 iC/ CF3 NHAc CC Prep. Ex.
2.286.0 NHAc Prep. Ex.
/ N1.76 35 25 N/ 2.292.0 C,)
256.0 NHAC

o

(N I

39

N 1.98 Prep. Ex.

To a solution of acetate from Preparative Example 30 (0.12 g, 0.46 mmol) in

a heterogeneous mixture. The resulting solution was stirred for 1 h at 0 °C

whereupon the reaction mixture was concentrated under reduced pressure. The
crude material was purified by prep TLC (6 x 1000 M) using CH.Cl./MeQOH (20:1)
as eluant to afford 0.14 g (89%) of a yellow solid [M + H = 330.1].

PREPARATIVE EXAMPLES 41-45

Following the procedure set forth in Preparative Example 40 but by uiflizing

10

the following aniline cores described in Preparative Examples 31-34, the 3-bromo

derivatives (Products) were prepared as indicated in Table 6.

Table 6
Preparative 1.Yield (%)
Acetate Product .
Example 2. MH
b E Br, 1.79
rep. Ex. :
41 P (k NS 2.366.1
31 N/ = Cl
NHAc
B 1.72
- Prep. Ex. 2.400.1
42 P 7N
32 N/ L CF3
NHAc
Br, .
43 Prep. Ex. %\N S ai 1.76
33 T 2. 366.1
NHAc
. Br.
Prep. Ex. %N N cF, 1.89
44 34 N~ 12.4001
| NHAG

IN '

_ CH3CN (8 mL) at 0 °C was added NBS (73 mg, 0.41 mmol) in one portion to afford

2.

~-N Cl 1.93 339¢1argdg20q7/
CF3 1.89 34 24 N 2.320.1 NHAc S C Prep. Ex.
NHAc Nz Br 1.89 / 36 Prep Ex. 10 Nii

PREPARATI VE EXAMPLE 40 \ N\ \ \ /N N NHAc NHAc 19 March 2007



39 To a solution of acetate from Preparative Exanple 30 (O. 12@}% )

, 0,46 mol
in CH3CN (5 nL) at 0 C was added NBS (73 ng, 0.41 mml) in olfe"Hshk £9%n to
afford a heterogeneous m xture. The resulting solution was stirred for | h
at 0 C whereupon the reaction m xture was concentrated under reduced
pressure. The 5 crude material was pg{)ified by prep TLC (6 x 1000 M using
CH2Cl 2/ MeOH (20:1) as eluant to afford 0.14 g (89% of a yellowsolid [M+
H 330_1]1.__PRFPARATI VE EXANMPL ES =45 Following the procedure set faorth in

Preparati ve Exanple 40 but by uti lEigZi ng th%f €I owi ng ani{l i ne cores

described in Preparatily | es bronmo 10 deriati ves
~(Prodiggs) were prepa Brep . - Bar at i ve
l.Yiekd (%9 Acetate Prgsluct Exanpl Br 1.79 41 Rrep7okx. N 2

366.17 31 N/ C NHAc | Br 1.72 Hrep. . 7N 2.400.1 42 /] 32 N -. CLFB- NHAC
Br 43yPrep. Ex. ~NI @ 1.76 33 |Ni 2.888c1 NHAc Br ~ Prlep. Ex. ~N | Cp3

1. 89 "#A—S8A4—NT—27406T1

PREPARATIVE EXAMPLE 50

NHAG NH;

To a solution of B-bromo derivative from Preparative Example 40 (0.14 g, ()
5 0.41 mmol) in EtOH (3 mL.) was added conc. HCI (0.2 mL) and the mixture was

refluxed for 4 h. The mixture was cooled to rt and was concentrated under
reduced pressure. The crude product was partitioned between CH.Cl, (7 mL) and
sat. ag. NaHCOj; (3 mL) and the layers were separated. The aqueous layer was
extracted with CH,Cl» (2 x 7 mL) and the organic iayers were combined. The

10  organic layer was dried (Na2S0y), filtered and concentrated under reduced
pressure to afford 0.11 g (93 % yield) of an off-white solid [M + H = 288.0]. This
material was carried on without further purification.

- PREPARATIVE EXAMPLES 51-54

Following the procedure set forth in Preparative Example 50 but by utilizing

15  the following 3-bromo acetylated aniline cores described in Preparative Examples ( b
41-44, the aniline derivatives (Products) were prepared as indicated in Table 7.
Table 7
Preparative 3-Bromo 1.Yield (%)
L Product
Example Derivative : 2. M+H
1.88
s Prep. Ex.
5T a 44 T 12,3224




NHAc 19 March 2007 40 Prep. Ex. S Br 1.98 45 -- 35 N 2.370.6 NHAc
PREPARATI VE EXAMPLE 50 Br Br / N\ \ ~N\ \ NHAc_ NH2 To a 5dMarchdp07f
3-brono derivative from Preparative Exanple 40 (0.14 g, 5 0.41 mmol) in
EtOH (3 nL) was added conc. HCl (0.2 nL) and the m xture was refluxed for 4
h. The m xture was cooled to rt and was concentrated under reduced
pressure. The crude. product was partijijoned between CH2CI2 (7 nL) and sat.
ag. NaHCO3 (3 nL) and the Iayers wer e separated The aqueous | ayer was.

extrac ef-e—ceubi=ned. The
10 orgpnic layer was drfi ed (Na280£ t1e@1under reduced

pressufe to afford 0.11|§,1r 93, % vyilel -white soli [
288. 01} gghis materi al QD ?fl eq gn W tTjoutTfuarther puri f%cg’t | 011
PREPARATI VE EXAMPLES 51- 4;'24 Fol | owi{ngyFhepr oceiure set fortih in Prepdgrative
Exanpl g 50 but by utilijzing 15 tIJe fol llowi ng 3-brono acetilated ani lji ne
cores flescribed in Preparative EX"erpI es N’ikl 44 the aniling derivatiJes
(Produ'ees%%=ﬁ=eeﬁeed=m>ﬁe#eg == : ===TFeste ; '
3-Bronp Product |.Yield (la) Exarn

LB ~iicimeimmac|
1.88 Preg. Ex. 4

Prep. Ex. 1. 99
53 . )
43" 2. 324.1
T R Br,
C T T Prep. EXL %N . CF, |1.904
|54 44 NT N 2. 356.1
NH;
EXAMPLE 100
. ~ Br
Br, Q/\N =
g\N = N™
NZN HN
NH
2 / l
SN
C To a solution of aniline (0.11 g, 0.36 mmol) from Preparative Example 50 in

5 MeOH (4 mL)at rt was added 4-pyridinecarboxyaldehyde (44 pL, 0.46 mmol) and
ZnCl; (87 mg, 0.64 mmol). The resultant mixture was stirred for 1h whereupon
NaCNBH; (29 mg, 0.46 mmo!) was added in one portion. The mixture was stirred
at refiux for 14 h, cooled to rt, and concentrated under reduced pressure. The
crude material was partitioned between CH,Cl, (7 mL) and 2M NaOH (3 mL) and

10 the layers were separated. The aqueous layer was extracted with CH;Clz (2 x 7
mL) and the organic layers were combined. The organic layer was dried (NapS0Oys),
filtered end concentrated under reduced pressure. The crude material was purified
by prep TLC (6 x 1000 pM) using CHCl/MeOH (20:1) as eluant to afford 0.07 g
(49%) of a brown solid [M+H = 379.1]; mp 167-172°C. |



51 -

in

h wher eupon

NaCNBH3 (29 nmy,
m Xt ur expaAPs e 1el118t reflux for 14 h,

2.322.1 N NH2 19 March 2007 41 Br / |
CF3 42 N NH2 Br 53 Prep. Ex.
Ex.- CF3 1.94 54 44 2.356.1 NH2 EXAMPLE 100 Br /
C_To a solution of aniline (0.11 g,
5 MOH (4 L) at

~N |

1.91
Cl 1. 99 43- N/ 2.324.1!

-Prep-Exr-92

Br / |

. 35

T
\' N\ HN NH2 N
0.36 nmmol) from Preparative Exanple 50

rt was added 4-pyri di necar boxyal dehyde (44 L, 0.46
mrol ) and ZnCl2 (87 ng, 0.64 mml). Fke resultant m xture was stirred for 1

under

reduced pressure.

The

0.46 mmol ) was added in one portion.
cooled to rt,
crude materi al

The

and concentrated
was partitioned between CH2Cl 2

~«(7-nt -) and FRlipwirgHhepracyduredsetdorthin Exgmple 160 dus epmgdhedrepatechqueous
(oGRS xdpl -l lpdisleh i Tab B i d vers vere

commercially available aldehydes, the substituted imidazo[1,2-a]pyridine adducts
5 were prepared (Products).

corti neAMas BRAYERS

Table 8
1.Yield (%)
Prep Ex. .
Ex. o Aldehyde Product 2. M+H
Aniline
3. mp (OC)
Br.
%\N = 1.84
Ox M NT~F 2.379.1
101 50 N HN 3.190-192
I N
N
Br.
/N7 1. 85
O -H N= 2.380.1
102 50 HN 3. 160-162
Br,
Oy H NT 2.386.1
103 50 g HN 3. 186-189
és

52
rep.

()



filtered and concentrated under reduced pressure. The crude material was
purified by prep TLC (6 x 1000 M using CH2Cl 2/ MeCH (20: 1) ab® Matsha0% o
afford 0.07 g (49% of a brown solid [MH = 379.1]; np 167-172C. 19 March
2007 42 EXAVPLES 101-118 Fol | owi ng t he-pr-oce-dur-e-set forth-in--Exanple
100 but using the prepared aniline derivatives (Preparative Exanpl e 50-54)
indicated in Table 8 and commercial lyg3avail abl e al dehydes, the substituted
i m dazojl,2-a)pyridine adducts 5 were prepared (Products). Table 8 Prep Ex.
A=kt =

1. YI el . = ""_='='='_’_"—'—_—"""_-"'=—_—‘ %##%ﬁ H
2.379.11 101!50 I L HN B.190-192 OHN 2.880.1 102P50 HN
6 3.160-162 B-N 1.88 oHstsah .186-189 i &9 19 Match
2007 #©3 Br | — -
} 2.370.1
) H .
104 |50 | | HN 3. 179-181
f . o 0 A
[1.53
Ox-H 2.382.1
C 105 |50 % 3. 157-159
NN
Br,
e s 1.
N ~F 2. 495.1
106 |50 1P HN 3. 198-200
N NHBoc | :
=
N NHBoc :
Br.
Oy _H 2 1.69
NN 2.431.1
l X HN ) )
107 |50 P 3. 222225
N & -
o g
N
)




1.89 N -

2.370.1 0 H 104 50 HN 3.179-181 O o

N1.53 O

2.]3%
50 HN 3.157-159 Nv N NyN Br\ 1.35 OHN 2. 495.1 106 SOWEIMNC . I

1 105
98- 200

N NHBoc I N "Nl NHBoc Br OHN1.69 2.431.1 HN 107 50 N 3.222-225 N O
19 March 2007 44 Br / No HN O 1.47 -108 51 HN 2.415.1
44
O _H 1. 47
2.415.1
1108 . .| 51 R HN ST
I P 3. 199-201
N = I
N
N
Br?\
720
O H N/ = Ci 1.87
2:415.1
109 {51 N HN
[ 3. 196-199
LN
B}\
g NS
O H N  C 1.43
2.416.1
109 | 51 2 HN
I 3. 206-208
Nx N
Br.
s
Oy H N~ C 1. 40
_ ' HN 2.4311
111 51 21
NYN = I 3. 211-213
) NH, N;:,'/N )
NH,



3.199-201 NN HOA N\ \ 1.87 _ 02,415,1 (1) HN 109 51 \ 3.196-199 ~N
Il VN NBr ~ oHNO 1 .43 HN 2.416.1 109 51 \ N 3.206- 2(8Varch NOX Br

OHi O 1.40 HN2.431.1 p 111 51 NYN d--,, 3.211-213 NHz.. N NH2 19
I\/ar Ch 2007“\1 LU LT
45
- . . R . .. ‘.._.“_._...___.__.__1_....496
) H
o e \I 2.421.1
: NP Ng 3. 200-202
. | s
1.0 H 1.60
C 2. 449.1
113 |s2 N HN
® 3. 194-196
N = I
Sy
N
' Br.
i / N S
o AL 1.95
2. 447.0
114 |52 N HN
, | 3. 192-195
_N 2
> N
B}\ .
/ N~ Cl
o Y 1.83
2. 415.1
115 |53 N HN
_ ® | 3. 188-190
N = | '
"
- N




45 Br)\

~

OHN/ C

191-194 ~-N/ \ N

2.421.1 112 51 N
1.60 113 52 HN 2.449.1 3.194-196 NN
114 52 a 3.192-195 6,1N er ~~
3.188-190 N 19 March 2007 46 Br

N

B
-NCd 0 HN-
o HN

HN VS
r o/

N C 1.4

3. 200 202 N~
OHrv / CF3 1.
1.83 HN 2.415.1 115 53

2 116 53 HN 2.413.0 3.

46
2
— Bry \\l
N™ ™% Cl
(/N\, P 1. 42
116 53 P 2.413.0
3.191-194
7
N
O« _H 1,44
N =
|
N
Bz}\
/ N = CF3
o 1 Al |1-82
18 |sa S N 2.449.1
| 3. 188-190
=N = 1
. LN
Cl
Br ?\\
0w H a5 1.36
NN 2. 421
119 |55 N HN '
l ! 3. 125-127
N

3o HT7 o
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Br ~cF3 1.44 117 54 v HN 2.449.1 ~-)

HN 2.449.1

\ 3. 188-190

~N/ \ Nd

NN Bra//NCF3 OHN 1.82

Br

118 54

S OHN\ \ 1.36 2. IPMarch200755 |
S, 1.22 120 55 2.422 HN

HN 3. 125-127 N 6N1,1 19 March 2007 47 d
3.118-121 NONI NON Br N~\ OHNr O 1.83

47
oo |ss ;i[% | 2.422
7 3, 118-121
NN |
Br.
| PN
C Oy -H NT~7 O 1.83
) HN 2.483
121 |51 7
SN = 3. 106-108
CF3 N
CF3
Br.
%\N S
Oy H N  C
2 N 1.79
| | 2. 492
122 |51 NN
| ] 3. 188-191
Cv Na N

\



HN 2.483 121 51 1 \ N 3.106-108 CF3 NCF3 Br OHO N ~ : N N
N 3.188-191 N6 19 March 2007 48 Br / O H\l?\lpgf(jifggg

2.492 122 51 d-)

2 454 51 s HN .454 3.197-200 C O Br~ OHCN/ C HN1.22 ~- N-s 1 124
51 Sot Ns 2.561 3.211-213 [/ sot 6 PREPARATI VE EXAMPLE 60 C
48
on H 1.98
2. 454
123 |51 g HN
— 3. 197-200
“ g
Cl _—
Cl
3 _4 o
il |
Br.
%\N N
Q H N/ - Cl (,_ \
i HN 1.22
N" s 2. 561
124151 \:<so N\:(S | 3. 214-213
2 — . -
S| oL
PREPARATIVE EXAMPLE 60
Cl 8
(/\N BT %\N Ry T
N ()

HN\rO

To a solution of acetate (100 mg, 0.39 mmol) from Preparative Example 36 |

HN\rO

5 in CHiCN (4 mL) at 0 °C was added NCS (47 mg, 0.35 mmol) in one portion. The

mixture was warmed 10 rt and heated to reflux and stirred for 1h. The mixture was

cooled to rt and was concentrated under reduced pressure. The crude material
was purified by prep TLC (6 x 1000 pM) using CH,Clo/MeOH (22:1) as eluent to
afford 96 mg (86%) of a white solid [M+H = 290.0}].



NBr NBr N NHNHN To a solution of acetate (100 ng, 0.39 mmol) from
Preparative Exanple 36 5 in CH3CN (4 nL) at 0 C was added NC3%9Mprch?§07 0. 35
nmol ) in one portion. The mxture was warned to it and heated to reflux and
stirred for 1 h. The mxture was cooled to it and was concentrated under
reduced pressure. The crude material was purified by prep TLC (6 x 1000 M
using CH2Cl 2/ MeCH (22:1) as eluent to,.afford 96 ng (86% of a white solid

[ MFH = 290.0]. 19 March 2007 49 PREPﬁﬁATIVE EXAMPLE 65 CI Cl - < ~Br ~N\ \
HN HN1O_ Foll owing the procedure set forth in Preparative Exanple 20 but by
utilizi E i ive from Preparative Exanple 60, the final
target was prepared 5 in 79%yield as and orange sol iLd [ MFH = 286. 0] .
PREPARATI VE EXAMPLE @ CI CI  HN NHZ Follaw ng the edure set forth in
Preparative Exanpl e 50 ~QyButilizing the acetale % vative from
Preparative Exanple 6%, Ythe|final target was¢{p 10 in 98%yield. [MH
= 244.0]. EXAWPLE 200 6 NAZ AN N TFol INWRg t he procedure set forth

tn Exanpl e 100 except usi tBe pr epar ed HN\fO

Foltowing the procedure set forth in Preparative Example 20 but by utilizing

the acetate derivative from Preparative Example 60, the final target was prepared
5 in 79% vield as and orange solid [M+H = 286.0].
PREPARATIVE EXAMPLE 70

Cl .
720
N~
HN @) N
T '

Following the procedure set forth in Preparative Example 50 but by utilizing

the acetate derivative from Preparative Example 65, the final target was prepared
10 in 98% vield. [M+H = 244.0].

EXAMPLE 200
| cl | cl

, 2/\'1\: x | | %\N =

C N™ N N"~F

o | | NH, HN
7
|
N

Following the proéedure set forth in Example 100 except using thé prepared
aniline from Preparative Examp!e 70 with 4-pyridylcarboxaldehyde, the final
15  product indicated in Table 9 and commercially available aldehydes, the substituted
imidazo[1,2-a)pyridine adduct was prepared as a light yellow solid in 35% yield. mp
202-205°C; [M+H = 335.0].



aniline from Preparative Exanple 70 with 4-pyridyl carboxal dehéde the final
15 product indicated in Table 9 and commercially avail abl e all 07t he
substituted imdazo[l,2-a]pyridine adduct was prepared as a |i ght yeI | ow
solid in 35%yield. np 202-205C, [MH = 335.0]. 19 March 2007 50
PREPARATI VE EXAMPLE 80 Br O N~-O HN\/O To solution of acetate (30 ng, 0.09 .
mol ) from Preparative Exanple 40 in5QCH2CI 2 (2 nmL) at rt was added Cu(QOAc)2
(16 nmy, 0.09 mmol), PhB(OH)2 (22 ng, 5 0.18 mol) and Et3N (25 L, 0.18

mol ) . pREPARKTWE el 2 ged for 24 hat rt and was concentrated under
reduced pressure. The crude material was purified by prep TLC (4 x 1000 M
usi ng CH2CH2/ MeOH (25:1) as -el-vant—toe-afford 79~ o0f product [ MbH =
408. 1] . PREPARATI VE EXAMP @ 1-82 10 Fol | ow ure set forth in

Preparative Exam?lr 80 _but utilizing the spety f' i etylated aniline
cores descri bed in/PNeparattve Exanpl es 43, 44 the  _aniline derivatives

DA as indicated in Table 10. [Table 10 Preparative 1.
Yield (%9 Acetate Profluct Example 2. MV e C| N.OOPrep. Ex. 81 2.442.1"°
43 o B Prep. Ex. 1.3IﬂN\igg @2

To solution of acetate (30 mg, 0.09 mmol) from Preparative Example 40 in
" CHClz {2 mL) at it was added Cu(OAc),; (16 mg, 0.09 mmoli), PhB(OH)z (22 mg,
5  0.18 mmol) and EtsN (25 ul, 0.18 mmol). The mixiure was stirred for 24 h at rt
and was concentrated under reduced pressure. The crude material was purified -~
by prep TLC {4 x 1000 pM) using CH,Clo/MeOH (25:1}) as eluant fo afford 15 mg | (=
(41%) of product [M+H = 408.1].
PREPARATIVE EXAMPLES §1-82
10 Following the procedure set forth in Preparative Example 80 but by utilizing

the specified acetylated aniline cores described in Preparative Examples 43,44 the

aniline derivatives (Products) were prepared as indicated in Tabie 10.

Table 10
Preparative 1.Yield (%)
Acetate Product .
Example 2.MH"
Br.
N X Cl 1. 21 g
Prep. Ex. . 2’\ ()
81 _ P N ~NF 2.442 1 :
Br. ,
N CF, 1.32
Prep. Ex. %\
82 P NT~NF w{2.474.1
44 '
o'




82 CF3 2.474.1 44 yNtO 19 March 2007 51 EXAMPLE 200 B ~ er ~ N ~ | /N
/ N LYNYONH To a solution of the acetate (15 ng, 0.037 mroh%MWﬁhW@—V H20
(1:1; 2 nL total) at-rt-was--added-KOH (42 ng, O.74rrnmol) in one portion.
The mixture was 5 stirred at reflux for 8 h, cooled to rt, and concentrated
to dryness. The fesultant C residue was partltloned bet ween H20 (1 nm) and
CH2CI 2 (3 nL) and the | ayers were seﬁ{at ed. The aqueous | ayer was extracted
with CH2CI2 (2 x 3 nL) and. the org c layers were conbi ned. The organic

| ayer was dried §NaZSO4), filtered, and concentrated under reduced

pressur e material was purified by prep 10 TLC (4 x 1000 M wusing
hexanes/ Et CAc (5:1) as eluant to afford 9 ng (67% of d- brown sem solid.
[ MFH = 366.1]. EXAMPLE 201 B h in Exanpl e 200

but using the preB red acg e derrvatlve ( Pr epgr.ati vesExanpl e 50)
I ndicated in Table il able, the N8 15 phn substituted
I m dazo[ 1, 2- a] pyrlp& gdduct s were prepared ( § . Table 11 1.Yield

(% Prep Ex.

| To a solution of the acetate (15 mg, 0.037 mmol) in MeOH/H,0 (1:1; 2 mlL
| - ———-—total)-at-rt was-added-KOH (42 mg, 0.74-mmol) in one portion. The mixture was

5 stirred at reflux for 8 h, cooled to i, and concentrated to dryness. The resultant
C ~ residue was partitioned between H,O (1 mL) and CH,Cl, (3 mL) and the layers
' were separated. The aqueous layer was extracted with CH-Cl, (2 x 3 mL) and the
organic layers were combined. The organic layer was dried (NazSQOy), filtered, and
concentrated under reduced pressure. The crude material was purified by prep
10 TLC (4 x 1000 uM} using hexanes/EtOAc (5:1) as eluant fo affofd 9 mg (67%) of
red-brown semisolid. [M+H = 366.1].
EXAMPLE 201
_ Following the procedure set forth in Example 200 but using the prepared

acetate derivative (Preparative Example 50) indicated in Table 11 available, the N8
15 phenyl substituted imidazo[1,2-a]pyridine adducts were prepared (Products).

_ , Table 11
C 1.Yield (%)
- Prep Ex. : N
Ex. Product 2. MH
. | Aniline :
3. mp (°C)
B}\ 1.78
/ N = CFa
Fhs 2.434 .1
201 82 NH 3. 152-153

- EXAMPLE 300




1.7E /7 NCF3 2.434.1 N 201 82 NH 3. 152-153 | ~ EXAMPLE 3S§€1M50h
2007 52 Br~Br N\ - ~ CC, / N NH2 HW/O FoIIovm'ngthepI € set
forth in Exanpl e 30 except using the prepared aniline fromPreparative
Exanpl e 50, the acyl ated derivative was prepared in 89% Weld as nell ow
solid, _nmp. 9M 6C LM+H= 332_17_ 5 EXAMPLES 301-304 Fol |l owi'ng the procedure
set forth in Exanple 300 but using vgpious aniline cores as indicated in
Tabl e 12 reacting with designated acid chlorides, the N8 (9 acylated
substituted i mdazo[ 1, 2-a] puidine adducts are prepared (Products). Table 12
Prep Ex. Acid ExEBrProduct line Chloride pgr / Br \ OCl ~-NN/ 301

HN O NH2 ~N (Pre Br
( Y %\N RN
_ N"

4
7

Following the procedure set forth in Example 30 except using the prepared
aniline from Preparative Example 50, the acylated derivative was prepared in 89%
..__yield as a yellow solid, mp. 92-96°C; [M+H = 332.11..
EXAMPLES 301-304

Following the procedure set forth in Example 300 but using various aniline

cores as indicated in Table 12 reacting with designated acid chlorides, the N8 ('"')
acylated substituted imidazof1,2-a]pyridine adducts are prepared (Products).
Table 12
Prep Ex. Acid
EX. : . Product
Aniline Chloride
Br,
Br, S
O _Cl % N
%N = N/ =
301 N | = HN.__O
NH2 o N
(Prep Ex. 50) 7
N
()
_ I Br
Br Os_Cl % N™S
2\N S N= ~F
302 fq A [ HN. O
|
N




Br OC
NCl HNO iN / N112 i
N EXAMPLE 400 Br Br

Preparative Exanple 50 is reacted with C 5 net hanesuf fonyl

N Br Br / L OC
~N\ \' NN NH2 HN,

302 ~N\ HN O NH2 N N 19 March 2007 53 B Br

/ NN Cl

CF-N NN/ C 303
304 N N &P Margh@G00NH2 N

,P 0 The core aniline from

presence of pyridine to afford the desired product.

chloride in the
EXAMPLES 401-404

53
Br. i 0s_CI
IS
=N
NH, A~
N
Br,
) Br 0s_Cl 2/: NTS )
304 2/\ N g
C s O | HN._-0
- o
NH, N %
o
N
EXAMPLE 400
Br. Br
JNTTS _ /N
N/ = N/ o
NH, HNL O
/,vS\

The core aniline from Preparative Example 50 is reacted with

EXAMPLES 401-404

methanesulfonyl chloride in the presence of pyridine to afford the desired product.

Following the procedure set forth in Example 400 but using various aniline
cores as indicated in Table 13 reacting with designated acid chlorides, the N8
sulfonylated substituted imidazo[1,2-ajpyridine adducis are prepared {Products).

Table 13
Prep Ex. Suifonyl
R => S Product
Aniline "7 77| Chloride




Foll owi ng the procedure set forth in Exanple 400 but using vaiém)u%:%gzl I ne
cores as indicated in Table 13 reacting with designated acid % , the
N8 sul fonyl ated substituted im dazo[ 1, 2-a] pyridine adducts are prepared
(Products). 10 Table 13 Prep Ex. Sulfonyl Ex, __~ Product one Chloride 19
March 2007 54 Br\ Br C "N O=S-0 \\N 401 NHZ 6N HN. SO Z (Prep Ex. 50) .
Brl 0=S=0O 402 /\N\ HN CCCN / ~ , Sgé~_. ~ NHZ/ NHAc \ NHAc 13 Br CIN
~N\ \ O=S=o d 403 A I \ HNS®2 ~NNHZ I N Br d

L N | .Br
bTe
0O=5=0 NT~F
401
SN
=N
7
N
Ci
Br. 0=8=0
402 2/\ NS -
N~ (\_}
NH NHAc
NHAc
Br.
Br. ¢ 2/\ Vo Ci
0=8=0 N
403 | % N § "
N~ O | | HN\Soz
2N
Br. .
ci Q\N = ()
B}\ 0O=5=0 N= Ci
] g NS - ' HN..
NF; NHAG
NHAC
PREPARATIVE EXAMPLE 90
N
(/\N ~r P sTEPA (/\N RN D
NT N STEP B NT

NHy NHBoc



Br\ 0=8=0 C 404 // "N\ \ HN SO / NH2 NHAc NHAc PREPARATI VE EXAMPLE 90 H
N Br STEP A\//~IN N~ \N/ STEP BN V \ NH2 NHBoc 19 March 29BfarchgQ0%d/
LViHvLVOvV / . ... _., 55 STEP A Treatnent of aniline derivative from
Preparative Exanple 10 under standard conditions (Boc20 Et3N, DVAP)
affords t e’ €UreEYPondi ng carbamate derivative.. 5 STEP-B:' TFreatment of the
derivative from Step A under standard_am nation condi tions---(Pd(QAc) 2,
Bl NAP, CSZCCB) and by enploying cycl 09 ntylam ne affords the desired
cycl opent am ne derivative. PREPARATI VE EXAMPLES 91-100 10 Fol |l owi ng t he
procedu Eéf\ forth in Preparatlve Exanpl e 90 but by ut|I|Z|ng the
carbamat e de I.bed .in Pr rative Exampl es 90 St th var,i-o m nes,
t he am no deﬁl%/ ttm%s O(fP? {g "é‘?t’e\'ep% eﬁ@"eﬁﬁa 52P'F’n1 a&ng%
Tabl e 1§tarﬁa?@@fcﬁfd‘:ti‘cﬁ‘|sp(5dlﬁolf’@9w,cDMﬁﬁ}iﬁﬁbﬁjd"thé"%B@e%éndmg carbamate
derivative.
5 STEPB:
Treatment of the derivative from Step A under standard amination
--conditions—(Pd(0Ac),, BINAP, Cs,CO3) and by employing cyciopentylamine

affords the desired cyclopentyl amine derivative.

PREPARATIVE EXAMPLES 91- 100
| A0 Following the procedure set forth in Preparative Example 90 but by utilizing

C-,  the carbamate described in Preparative Examples 90 Step A with various amines,

the amino derivatives (Products) are prepared as indicated in Table 14.

_ Table 14
Preparative , -
Amine Product
Example
| N
H2N N™ ™~
o Q| F 0
N
NHBoc
N‘ = N
92 HN | (/:
N= OH
. C OH
- _ NHBoc
93 HD (\ :
N ~oH
NHBoc
' HaN ' N
I ks ol K=
N OH.
OH
' NHBeoc




91 N NHBoc

96 HN CN N OH OH NHBoc
98 H2N OH

N 92 HNIN OH N OH NHBoc
H2N 94 OH OH NHBoc 19 March 2007 56 H 9-5 H2N |

93 HNR CIN' OH N
AON N

HN\ N 97 /~-N/ OH ~/ NHBoc OH H

56
—
95 \|\ (;J T\
N" OH
OH
NHBoc
HN NN
06 3
U e N i N/ o OH
OH
NHBoc
HN N
07 JNS
? A
OH " NHBoc OH
' on
o Y B
=
08 N N
NHBoc
_OH _OH
« "0 QOO
N=
(+) NHBoc
OH OH
N N
H s R
100 e (/\ NS
N™ :
- ) NHBoc
PREPARATIVE EXAMPLE 101
Br, H
H N
S
(\N N N\E> STEP A 2/.: N \D
N STEPB NT
NH,

NHBoc

STEP A:

Treatment of Boc derivative from Preparative Example 90 according to the

procedure set forth in Preparative Example 40 affords the 3-bromo adduct.

STEP B:

R



NHBoc SOH SCH = H =99 H2NN. ~ CN N,,. (~I1 ~ NHBoc OH OH H 100 H2N.,.
r N\ N'. NHBoc PREPARATIVE EXAMPLE 101 Br\ H N\ N STEP A\Mah&ip B N
NHBoc NH2 STEP A: 5 Treatnent of Boc derivative from Preparative Exanple 90
according to the procedure set forth in Preparative Exanple 40 affords the
3-brono adduct. STEP B: 19 March 2007 57 Treatnent of the product from STEP
A under acidic conditions (HCI) according to the procedure set forth in
Preparative Exam |l ep 50 affords the afiline derivative. PREPARATIVE
EXAMPLES 102-111 5 Fol |l owi ng the procedure set forth in Preparative Exanple
100 but by dfeatimenigof Hbe cpiogarhtfom e Bl iA dindessacitise gonditippg pdiGhi ve

PREPARATIVE EXAMPLES 102-111

5 Following the procedure sét forth in Preparative Example 100 but by
utifizing the carbamate derivatives described in Preparative Examples 91-95, the
————amino defivatives-(Products)-are prepared-as-indicated.in Tabie 15, —— —.
Table 15

Preparative
Carbamate- Product
Example

Br?\ “ _
OO
102 9 N/)\/;/
NH,
-
ey
N7 OH
NH,
| f )
104 93 % Dl :
' NN o

NH,

103 92

B
B

H

ooy
105 94 By

N OH

NH,

Br, H

106 95 2/\ ' N\L|\
NN OH

NHz'

107 96 ?j N

| NT OH




Br H N 102 91 NOoNH2 103 92 NW- OH NH2 NN B-J 104 93 IN SOH4 _NHZ C

Br H 105 94 '~ " Y OHNH Br H 106 95 OH NH2 Br N N 167Mashrod oo

NH2 19 March 2007 58 Br N 108 97 ~N \ NHZ CH

5

10

58

Br
N/ -
NH, OH
Br - H OH
NH

110 | 99 2‘}@’0

Br. H
111 100 m
N= &7
' NH,

OH

EXAMPLE 500

‘ Br. H

Br. H N
%%N N gﬁN = j::>

N';@/ \Q | NZ
NH» .HN
e
N

Treatment of aniline from Preparative Example 100 with 3-pyridine

carboxaldehyde according to the procedure outlined in Example 100 affords the

title compound.
EXAMPLES 501-510

Following the procedure set forth in Example 500 but by utilizing the aniline
derivatives described in Preparative Examples 101-105, the final adducts

{Products} can be prepared as indicated in Table 186.
' Tabie 16

()



BH ~OH N\ 10998/ v N NHZ SOCH Br HNN'. 110 99 No NHZ OH Br H
111 100 NHZ EXAMPLE 500 Br HBr H N HN NH2 ~I \ N Treat nehMagh 28871 i ne
from Preparative Exanple 100 with 3-pyridine 5 carboxal dehyde according to
the procedure outlined in Exanple 100 affords the title conpound. EXAMPLES
.501-510 Followi ng the procedure set forth in Exanple 509-but by utilizing
the aniline derivatives described in Preparative Exanples 101-105, the
final adducts 10 (Products) can be P%pared as indicated in Table 16. Table
16 19 March 2007 59

- Aniline
Example Product
(Prep. Ex.)
Br. H
SOR0
. NT P
501 102 &
N ?
(: ,/
) | 502 103
/ = :
503 104
N
504 105
LH
505~ 106
. '
N




Ani line

Exanpl e Product

(Prep. Ex.) B~ HNU N 501 102 HN

502 103 NN\ N Br OH 503 104HN i
SEf N NOH ------ 106 --

HN /|

\ N 19 warch 2007 60 Br

60

N OH
\ N Br HN OH 504 10593!4&*0?9097 \ N

107

507

108

Br. N
_£>:N N
NT
HN OH

508

109

509

110

510

A

OH

N



~ N\ NOH 506107HN~1\NBf— \ N507 108 HNOH 1 \ NBr HfO N

N 508 109 HN

. 1.011.

\ NSOH Br HN\ N''O509 110 NHN U N OH B®MprciN2007 N 510
HN N 19 March 2007 81 ASSAY: BAC-ULOVI RUS GONST- RUGT( ONS:

Cycl | n E was cloned into pVL1393 (Pharm ngen, La Jolla, California) by PCR

ot PP THS Pl AE L g

wWith the addition of 5 histidine residues

61

ASSAY:

e — —— BACULE OVIRUS-GONSTRUCTIONS:  Cyclin E was cloned into pVL1393

10

C

15

20

C

25

30

(Pharmingen, La Jolla, California) by PCR, with the addition of 5 histidine residues
at the amino-terminal end to allow purification on nickel resin. The expressed
protein was approximately 45kDa. CDK2 was cloned info pVL1393 by PCR, with
the addition of a haemaglutinin epitope tag at the carboxy-terminal end
(YDVPDYAS). The expressed protein was approximately 34kDa in size.

- — . ENZYME PRODUCTION: Recombinant baculoviruses expressing cyclin E

and CDK2 were co-infected into SF9 cells at an equal multiplicity of infection
(MOI=5), for 48 hrs. Cells were harvested by centrifugation at 1000 RPM for 10
minutes, then pellets lysed on ice for 30 minutes in five times the pellet volume of
lysis buffer containing 50mM Tris pH 8.0, 150mM NaCl, 1% NP40, 1mM DTT
and protease inhibitors (Roche Diagnostics GmbH, Mannheim, Germany).
Lysates were spun down at 15000 RPM for 10 minutes and the supernatant
retained. 5mi of nickel beads (for one liter of SF9 cells) were washed three times
in lysis buffer (Qiagen GmbH, Germany). Imidazole was added to the baculovirus
supernatant to a final concentration of 20mM, then incubated with the nickel
beads for 45 minutes at 4° C. Proteins were eluted with lysis buffer containing
250mM imidazole. Eluate was dialyzed overnight in 2 liters of kinase buffer
containing 50mM Tris pH 8.0, 1mM DTT, 10mM MgCI2, 100uM sodium

orthovanadate and 20% glycerol. Enzyme was stored in aliquots at -700C.
IN VITRO KINASE ASSAY: Cyclin E/CDK2 kinase assays were
performed in low protein binding 96-well plates (Coming Inc, Corning, New York).

-Enzyme was diluted to a final concentration of 50 pg/m! in kinase buffer
containing 50mM Tris pH 8.0, 10mM MgClp 1mM DTT, and 0.1mM sodium
orthovanadate. The substrate used in these reactions was a biotinylated peptide

derived from Histone H1 (from Amersham, UK). The substrate was thawed on ice

- arid"'c_i’i!ute'd“ to'2 uMiin kinase buffer. Compounds were diluted in 10%DMSO to

desirable concentrations. For each kinase reaction, 20 pl of the 50 pg/ml enzyme
solution (1 pg of enzyme) and 20 ! of the 2 uM substrate solution were mixed,

"then combined with 10 pl of diluted compound in each well for testing. The kinase



at the amno-ternmnal end to allow purification on nickel ? Ig@?_
expressed 5 protein was approxi mately 45kDa. CDK2 was cl oned ?MaH’ %393 by
PCR, with the addition of a haemaglutinin epitope tag at the

carboxy-term nal end (YDVPDYAS). The expressed protein was approxi nmately
34kDa in size. ENZYN_i E_FRODUCTI ON: . - Reconbi nant bacul ovi ruses expressi ng
cyclin E and CDK2 were co-infected igto SF9 cells at an equal multiplicity
of infection 10 (MJ=5), for 48 hrs. Cells were harvested by centrifugation
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flvetlrresthe une o SI's ris pH 8.0,

150mMM Arﬂéﬁshlé’#ﬂ U@M@?@acmﬂwﬂs@llam torrbhifot ¢roul Iam:dS@nDl agnostics
GTbH, nnheim Cermany). Lysates were spun down at 15000 RPM for 10

rr:c nut elemprrature. 'Elu@eeamloamaastomeeiq mealddlagﬁO@ruanfﬁt@w bb#avsoritaiingne liter °
SF9 (O H,
%er manQ/;;l )"hsﬁ%%mgoﬁp%ﬁﬁngmy H@s %&F\S’I% defsfg S r§8§%’ﬂ&8?%%%??®2 final

COmCeNPAL QAL ro%Qmethﬁﬁl ?HS%%E tihe SbaksladdRafstHepr 45 minutes -

at 4 C. Proteins were uted w si's buffer containing 250nMM i m dazol e.
El uat ecaptsiret ah@z&ﬂGMtGﬁfﬂtﬁltenp&t(s (PackardiPdrkindslendrdfifecBcidcesnt ai ni ng

50mM Tris— Q»f—wﬂ\/l DTT-v 2 -1 SO rthovanadat e and 20%
gl ycerB?'"ngz: U‘EY%WS@H P'ﬁ’eé ?L’ 3'%?'99 Mtgi N‘-ﬁ?ﬁ’%@ E ASSAY:
l 96- wel |
Qycliny COﬁ%@%ﬂe 4888 %ﬁ%ﬁ@mﬂﬁé@%&ggﬁﬁg the PeRSRURLIn DMty 96- e

plates | nC, zyme was ute to a final
concentheatil\me withSDMﬁQaﬁi Wlth 1k mdmepbwﬁcﬁ emd25l'hﬁ)radmantn@ signallwas s pH 8.0,

10 Cl2, 1 mM OTT arth date. T bstrat d i
ke Hhettmeanireitsing B TGl Bvp B S RRSa Fointsh Bl one ra (1rom

Arrer shpgbké}@peﬂ;hﬁgm@q_,félgg,e gsj.hawed on ice and-diluted- to 2 pMin ()

ki nase buffer. Conpounds were diluted in 104M50 to desirable -

concent r at i ¢Gig, DEEDERSHBIA !EOhlase D(Memasoans@ﬁumesdﬂeltdﬁﬁomdpf@rm enzyne 30

o7 coq MhitifioR Bafd ofRaHE. c200 i RBlioR, P&S BN SERR! PGt ror ¢
Lest gty orpiends. \Suiidentden Forpast H%%ﬁ)ﬂ%ﬂaé%@ﬁstb% Ri@ski on of 50

of 2 pMA and pC of 33P-A rom Amer sham . The reaction was
aI 1@Weactmty. caleutated byi}mrofgtteated gamples divided by CPM of untreated

samples. To generate I1Csp values, the dose-response curves were then fitted to a
standard signﬁoidal curve and ICsg values were derived by nonlinear regression
analysis. The thus-obtained I1Csq values for some representative compounds of
the invention are shown in Tahle 17.

20



tenperature. The reaction was stopped by adding 200 VI of stop buffer
containing 0.1 % Triton X-100, 1 nM ATP, 5nM EDTA, and 5 ng/ AP March2007
streptavi dine coated 5 SPA beads (from Anmersham UK) for 15 minutes. The SPA
beads were then captured onto a 96-well GF/ B filter plate (Packard/ Perkin
£l mer Life Sciences) wusing a Filtermate universal harvester (Packard/Perkin
El mer Life Sciences.). Non-specific signals were elimnated by washing the
beads twice with 2M NaCl = then tw ce th 2 MNaCl with |% phosphoric acid.
The radi oactive signal was 10 then neasured using a TopCount 96 well liquid
scintillation counter (from PackartBMerkdn Elner Life Sciences). 1G;n
DETERM NATI ON: Dose-response curves were plotted from inhibition data
gener at ed, . ---each.i_n_dJ,LpLLcaLeT_.f_mm_&uij_m serjal dilutions of inhibitory
.conpoufds. Concggém]égpn of conjpound KP! !@ Gg\/@gal nst{ % ki nase 15

activit cal cul at ed CPM of treated sanpl és divided by CPM of untreated
sanpl ek. enerate | 5Q val ues, the dose-response curvies were then fitted
to a >tanda si gnoi curve and |1 C50 val ues were deri’ved by nonli near
regresgi on

~ The t hus-pobtai ned 1 C50 val ues for isome representative
conpoupds of vention aref shown in Table W 20 19 {March 2007 63 Tabl e
17Exarrp|es (i.™M N»{\HNO.lZOL??llNO\I Cdrl NI NV /7 CF

C
HN 0.0B6 NON Brwﬁ:es
“

N N

0.036

0.076

As demonstrated above by the assay values, the compounds of the present.
5  invention exhibit excellent CDK inhibitory properties. |
| While the present invention has been described with in conjunction with the
specific embodiments set forth above, many altematives, modifications and other
variations thereof will be apparent to those of ordinary skill in the art. All such
alternatives, modifications and variations are intended to fall within the spirit and

- 10 scope of the present invention.



N~\C HNd-I1 C N /N NH As denonstrated above by tgékﬁssaz galues
t he conpounds of the present 5 invention exhibit excellent |tory
properties. Wiile the present invention has been described with in
conjunction with the specific enbodinents set forth above, nany
alternatives, nodifications and other variations thereof will be apparent
to those of ordinary skill in the awg. Al such alternatives, nodifications
and variations are intended to fall within the spirit and 10 scope of the
present invention. 19 March 2007 64 Cainms 1 A conpound represented by the

structur@laimsrmula: R2 RA.R3 N~ N/ R11 HNRFormula Ill or a
phar maceft ically acceptable salt or oI vat e the&ﬁ f, wherein Ris
unsubst i tut ed phenyIC® nE'§?PfQ§P@EP he ptrggtu I8t uted pyrimdinyl;

R2 is selected fromthe group COI’ISZI st| g of R9, al kyl, aryl, arylal kyl,

het eroaryl, heteroaryl al kyl, het df ocy yI 3 het erocycl yI al kyI - al kenyl _

~al kynyl, cycl oal kyl, -CF3, -C(O){}TN a substituted with 1-6 R9 groups
whi ch groups can be the sane or d 1\/1\/|th each R9 bei ng i ndependently
selected, (CHz)m~\ -(CH2) mNN— 8 -

Formula 1l

ora pharma‘ceutically acceptable salf or solvate thereof,
wherein R is unsubstituted phenyl, unsubstituted pyridyl or unsubstituted
pyrimidinyl; | .

| - R?is selected from the group consisting of R®, alkyl, aryl, arylalkyl
heteroaryl heteroarylalkyl, heterocyclyl, heterocyclylalkyl, alkenyl, alkynyl,
cycloalkyl, -CFs, ~C(O)R’, alky! substituted with 1-6 R® groups which groups can
be the same or different with each R® being independently selected,

s |

’ 1

{—(CHpy—N  N—R®
"N

: ! i 8 aryl-Z N : ‘
§—ary|—N . N—R ’"{ Y- N-RC |
\ . .
7 , wherein each of said aryl, heteroaryl,

arylalkyl and heterecyc!yl can be unsubstituted or optionally independently
. substituted with one or more moieties which can be the same or different, each
moiety being indepehdently selected from the group consiétin_g of halogen, alkyl,
cycloalkyl, CF3, CN, -OCF3, -OR®, -C(O)R’, -NR°R’; -C(O)OR®, -C(ONR°R?, .
" 8RS, -S(02)R’, -S(02)NR°R?, -N(R%)S(02)R’, -N(R*)C(O)R” and |
-N(R%)C(O)NR°R®; |
R%is selected from the group conSIStlng of halogen -NR5R6 cycloalkyl
aryl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, alkynyl, a!kenyi,
-(CHR®)-aryl, - (CHR®)y-heteroaryl, -(CHR®),-OR®, -3(0,)R®, -S(0)NR°R®, -
| /(CH.zl)m\/_*\ ' '

. N-R8
-CH(aryl)z, -{CH2)m-NRE, ,



l-aryl-N NNR8 \ aryl- NR8 ~--~ and , wherein each of said ar%{[ heteroaryl
aryl al kyl and heterocyclyl can be unsubstituted or optional I ﬁ dently
substituted with one or nore noieties which can be the sane or different,
each  noi ety being independently selected fromthe group consisting of
hal ogen, al kyl, cycloal kyl, CF3, CN -OCF3, -OR6, -C(OR7, -NR6RY,

-C(O OR6, -C(O NRSR6, -SRS6,. -S(02) - S(02) NR5R6, - N(R5) S(02) R7, _
-N(R5) C(O) R7 and ~=N(R5) C( O) NR5R6; "i's sel ected fromthe group consisting
of hal ogen, -NRBRG6, cl oal kyl, aryl Qet eroaryl, roaryl al kyl ,

het erocycl yl , Nnet er ocycl yl al kyI {ﬁr%\%@ al kenyl (12( 5)r aryl, -

( CHRS) , -heteroﬁ_py ( 5) r cgﬁ _Isc02) (RB) ) m ~N- R8
-CH(aryI)Z(RQ R8, Tt Mr%?? Nr 2N g) ~ ~ (R8)n R8
yn "~ 1-2 and 2 (R8) nswherein & of §aid aryl, Caryl alkyhg cycl oalkyl,
het er oaryl , het eroaryl al kyl, heterogyclyl and heterocyclylalkyl for R3 and
t he heterocycl yl noi eties whose tures are shown i medi ately above for.
R3 can be unsubstituted or optionally \independently substituted with one or
nore noi eties which noieties can or different, each noiety
bei ng i ndependently selected fro consi sting of hal ogen, alkyl,
aryl, cycloal kyl, CF3, CN, -OCF RAR5) nOR5, - NR5R6,

- C(R4R5) NNR5R6,- - C(02) R5, -C(0O) )“ C(O)NR5R6 -SR6, 'S(02)R6, -S(02)NR5R6,
- N( R5) S@ozréln, eadld(df@a@( ahyR7arglatkyl, I‘d(yﬁﬁ:)eﬂ(y@)ﬂﬂéﬁ&ryll?metercmyle]@]ed from the

t H, hal
group 0?1 érgcylfcﬂ and hetero%y%ﬂ/ rIkyl %Fr R? ang ¥he heterocyclyl mmetles whose

structures are shown immediately above for R® can be unsubstituted or optionally
indepehdently substituted with one or more moieties which moieties can be the -
same or different, eabh moiety being independently selected frbr_n the grf_)Up
consisting of halogen, a!kyl., aryl, cycloalkyl, CF3, CN, -OCF3, -OR®,
-C(RR%),0RS, -NR°R?, -C(R'R%),NRR?, -C(02)R, -C(O)R®, -C(O)NR®R?, -SR,
-8(02)R%, -S(0)NR°R®, -N(R*)S(02)R’, -N(R®)C(O)R” and -N(R*)C(O)NR°R;

- R*is selected from the group consisting of H, halogen, CF3, alkyl,
‘cycloalkyl, aryl, heteroaryl, heteroarylalkyl; heterocyclyl, heterocyclylalkyl,
alkynyl, alkenyl, «(CHR®)s-aryl, - (CHR®),-heteroaryl, ~(CHR®),-ORS, -S(02)R®,
-C(O)R?, -8(02)NRRE, -C(Q)OR®, -C(O)NR’R®, cycloalkyl, -CH(aryl)z,

, ' ACHaIm N\ o
~(CHz)n-NR®, and < S_RB, wherein each of said aryl, alkyl,
cycloalkyl, heteroaryl, 'hete'roarylalkyl, heterocyclyl and 'heterocyclylalkyl cah be
unsubstituted or optionally substituted with one or more moieties which can be

~ the same or diﬁereni,_eabh moiety being independently selected from the group
Consis_ting of halogen, alkyl, aryl, cycloalkyl, CF3, CN, -OCFs3, -OR5, '—NRSRB,.
'-c:(o?_)R5 -C(O)NR®RS®, -SR® and —-S(0,)R%
R is H, alkyl or aryl;
R is selected from the group consisting of H, alkyl aryl, heteroaryl,
~ arylalkyl, cycloalkyl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl, wherein
each of said alkyt, aryl, heteroaryl, arylalkyl, cycloalkyl, heteroaryialky-l', '
heterocyclyl and heterocyclylalkyl can be unsubsﬁtUted or optionally



cycl oal kyl, aryl, heteroaryl, heteroarylalkyl, heterocyclyl,

het erocycl yl al kyl, al kynyl, al kenyl, -(CHR5)n-aryl, - (CHR5¥HMW§P@WUéryI
-(CHR5), OR6, -S(02)R6, C(OR6, -S(O2)NRSRSG, -C(O)CRG - C( O) NR5RG,
cycloal kyl, -CH(aryl)2, (CH26 .R8 (CH2)n,-NR8, and wherein each of said
aryl, alkyl, cycloalkyl, heteroaryl ggheteroaryl al kyl, heterocyclyl and
heterocyclylalkyl can be unsubstituted or optionally substituted wth one

or nore rio"e%tlg‘% gtn@?égj h ohB%riAsR r%:e‘?xb&fvﬁﬂ&?%;arﬂ%ctﬂe@%hﬁ ér bei ng

|ndependent sel he group consistin al ogen aryl,

cycl oal k}]ﬂfere@F?ne,acmnore@CE@ng-umﬁJemléSR@sele@(@ﬁrﬁm the@r@)lplléﬁﬁﬁlstmgs% and
-S(o2 R5 is H al

L

het er ocy $ d el yh |, =2 @I@E@s P @ aklyt, aryl,
heteroar%ﬁ 3?9 acmﬁ st{ﬁ[}(c oafﬁbﬁy tgroérb IFéJ terocycl yI and
heterocyS(@i)lTK-)S(%mRﬁ% um(m?m@g)ﬁaédmﬂ%@ahahuwm JHOINRIRYY 66

i ndependent |y ,gubstituted with one or nore es which can be the sanme or
different, RN SerieeipddEmY ee&&&mﬁwé@ﬁ kil gan cvelte! Lgr oup

Soms!ScBcg. FABREy oo RINE BB S and R REOEYEIY. e
9 R of s8iEaikyt; SRACarVE(QR) B0zl G@WRE’?W Oy R o consi st
ot ol s e ool Syendl liatfof T )
het er oangyg, oﬁﬂﬁr@ﬁfﬁt@%r\%%%&h e'Mg nﬁbo?éﬁﬂ%{@rﬁtﬁﬁﬁl‘fﬁjn‘%'ﬁglbe‘

“aryl al kyl, cycloa het er ocyc eterocyc ter ryI and
" heter oanw@é{wbnﬂasetm:temﬁumsﬂwetgmepl consxeprug oﬁhhlbgeaublkyll tan}tl,ed with one or

i h h f b
?ﬁéipgﬁéi%ioa&yﬁﬂwei@péiqyfém (e A Gt OB RURGEE al Kyl ar yl

I I ‘gretee R7-N(R5) B
Y Crars) G HOR DU, SIONS I @@o R OSSR 1) -S(éz> et
S(02) NR4E({)2)NIH(4R§) -$((B§)${DQ)RN( REROCODIR’ and -NIRAS)OINRNRARS: or opt i onal l'y
(1) RS and RIO Inc}r%%tlgﬁal?y o) RESRA &0 9l trld rn)0|ety-RIrI!§R% or (i) R5 and R® -

in the moiety ~NR°R®, may be joined together to form a cycloalkyl or heterocyclyl
moiety, with each bf said cycloalkyl or heterocyclyl moiety being unsubstituted or
'optiOnaliy independently being substituted with one or more R® groups; |
R’ is selected from the group consisting of alkyl, cycloalkyl, aryi,
heteroaryl arylalkyl and heteroarylalkyl wherein each of said alkyl, cycloalkyl
'heteroarylalkyl, aryl, heteroaryl and arylalkyl can be unsubstituted or optionally =~ -
independently substituted with one or more moieties which can be the same or |
different, each moiety being independently selected from the group consisting of
halogen, alkyl, aryl, cyéloalkyl CF3, OCF3, CN, -OR®, -NR°R'®, -CH.OR?®,
-C(02)R%, -C(OINR®R', -C(O)R?, -SR™, -S(02)R?, -S(02)NR°R'®, -
N(R5_)S(02)R1° -N(R®)C(O JR™ and N(R®)C(O)NRER'™®;
~ R%is selected from the group consisting of R®, -C(O)NR°R™,
-S(O INR®R, -C(O)R’, -C(O)OR® and —S(02)R”;
R is selected from the group consisting of halogen, CN, NR°R',
-C(O)OR®, -C(O)NRPR™, -OR®, -C(O)R’, -SR®, -S(O)R’, -$(0- JINR®R™,
-N(R5)S(02)R7 N(R®)C(O)R"and —N(R®)C(O)NR°R'®:




in the noiety -NRSR6, nmmy be joined together to forma cycl %/r
heterocyclyl noiety, with each of said cycloal kyl or hetero yC y}f m)l ety
bei ng unsubstituted or optionally independently being substituted with one

.or nore RO groups; R7 is selected fromthe group consisting of alkyl,

.cycloal kyl, aryl, heteroaryl, arylalkyl and heteroarylal kyl wherein each of
said al kyl, cycloal kyl, heteroarylalKkyl, aryl, heteroaryl and arylal kyl can
be unsubstitgﬂegéﬁr gﬂti |y independently substituted with one or nore
noi eti es whi % i ame or different, each noiety being

i ndependent | yn &b e eghd rom the group consisting of hal ogen, alkyl . ar yl,
cycl oal kyl, CF3, OCF3, CN, -OR5, -NR5R10, -CH2OR5, C(02)R5, -C(O) NRSRI1O,
_C(OR5, - SRIGS 14 02) R10, -S(02)NRER10, - N(R6)S(02)Rlo - N(R5) C(O) R10 and

"-N(R5) C(O)NR5R10; R8 is selected fromthe group consisting of R6,

-C(O NR5R10 -S(Q2)NRSR10, -C(OR7, -C(OOR6 and - S(02) R7, RO is selected-
from the. group commesohilbupid dsradléiﬁenwh@wbmmﬁi I\}@' g ose QyAINRSRL0,
-OR6, -C(OR7, -SR6, -S(02)R7, -S(02)NR5RILO, R )R7, - R5 C( O R7and
- N( R5) C(soymmwtecmr vatienalycapstiBrekuithianerpr rapk%/meﬁ%tl%b‘r%ﬂ ectpd fromp to 4;

and o ety RE G S NBENE S B Y et vhose

- mm eti esl-sel ect edThe @¥mpdimdusfuintDNFh&ieimsaidip gﬁdyﬂs ,2-ByricyENS-py i,

N(H) C(O CH3 and CF3. 3. The conpound of claim whereih said pyridyl is
2 pyri d9f 4-pyrigyki dyl or 4-pyridyl. 4. The compound of claim 1 wherein Ris

or o’ moi et i e it ARCCRHrErar LAREL hedkt Rls pheRvh Bt Ry idnlr en: 1

. sel ect edatli ofiwhit® igsabBtiCeEWith iohe cﬂfm&*e. mBretles-\Mh@h cahibd) the QaeidBopr - CF3. 5.

The conmpound of clain? wherein k2 is |, hydroxyal kyl ,
al koxyaﬂW@ﬂrenfoeaq:rbh/émganqi@men@nﬂwﬁ@f%%Ereﬁuﬂ@fgr@uamn@lanﬁapémEhz is Br, I,

- CH2OH, _NH,, -N(H)C(O)CHs or —CFa. |
5. The compound of claim®l wherein R2is F, Cl, Br, |, hydroxyalkyl,
alkoxyalkyl, or lower alkyl.
6. - The compound-of claim ‘5, wherein R? is Br, |, -CH,OH,
-CH,OCH3, or methyl.

7. The compound of claim 1 wherein R® is aryl, -NR°R®,

wherein said alkyl and aryl and the heterocyclyl moieties shown immediately
above for R® can be unsubstituted or optionally independently substituted with
one or more moieties (in addition to any R® which can be the same or different,
| each moiety being independently selected from the group consisting of F, C, Br,
CF3, lower alkyl, hydroxyalkyl, alkoxy, -S(02)R®, and CN.
8. . The compound of claim 1, wherein R* is H, alkyl or aryl, wherein
said alkyl or aryl can be unsubstituted or optionally independently substituted with

one or more moieties which can be the same or different, each moiety being



CH20CH3, or methyl. 7. The conpound of claim1 wherein R3 i ryl. .- NRSRG,
N12 Rs)n (P'In or 171-2, wherein said alkyl and aryl 333‘4%%20{)% _
het erocycl yl noieties shown i mediately above for R3 can be unsubstituted
or optionally independently substituted with one or nore noieties (in
addition to any R8) which can be tik@8 same or different, each noiety being
i ndependent|y selected fromthe group consisting of F, C, Br, CF3, |ower

| kyl, ' . . laim1,
aierei niHEPRLUERY pploPlekn el CondSg £y BRECPEDReE B~ =
unsubst hydtoxgaliy], @akdxynas (Qp)RNdepe@Ment | y substituted with one or nore

noi eti es_which can be the sane_or different, .each noiety being 19 March 2007
68 i ndependent |y dERCABROYNGLRH ¢lalE §r whpreldmsiisting of F, O, Br, CF3, |ower

al kyl, - shydr oxyal kyl_, %Iﬂl)('ﬂml .. 9. The conpound of claimi,
wher ei nlgS is H- %80 e codn%%ﬁé@?%mgﬁg%?&n@'%ﬁérei n RI" is H 11. The-

conpoundlof cl ai mMThe cumepdird of dlgindl , whéreid heisc@npound of claim 1, wherein n
is 1. 13. A compound of the formula: gr / Br, CI \ I Brl / ~N\ \ ~N\ ~N\ -
/PN 2HN HN HNTRR genpougd gfrclaim Brwhergir isIN \ A ~N\ \ =N\ HN HN

13. A compound of the formula:
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or a pharmaceutically acceptable salt or solvate thereof,

14, A compound of the formula:



iy

r H
N

or \ N or a pharnmaceutically acceptable salt or solvate thereof. 14. A
conpound of the formula: 19 March 2007 71 Br Br Br~ Br N NIPMagg207 o N
HN N/ C NC HNHNHN/ I I Il NY 21 N NON N NON NH2 Br HBr~ Br ~1IN\
NNNN NOHN OH HNHNHN 6N1,1 6,INBrr HBr HB Br \ J~ N~ NN NNNN
‘N OHN OHNOHHNHN HNHNOH ~79 63, N/ I/ I '\ N\ N\ N "OH OHd Br
HOBr H=Br HNN NN ,.OHN\ HN/ HN/ Br H~/- NNNYV ~ HN
Br. |
yNTS
%N\ /N\ /N\ N c
NTNF N N~ Cl HN
' HN
K\H %
= = Na N
' b S
N;:/N N Nx N NH,
Br
/N\ \O %\N\ N_ /N\_N
N’ = N/ P ‘\ N ~F ~OH
HN
) N N
x-N N X N '
Br. o Lsr H | Br 7 Br |
lg/\N\_T\ﬂ\/N\N P o %\N\.N
NN Son NN OH N on N
HN HN ~ HN HN OH
N _ N N A
' 2N N N N
. : OH OH
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OO ot
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- or

or a pharmaceutically acceptable salt or solvate thereof,



[ I or N or a pharmaceutically acceptable salt or solvate thereof. 19

March 2007 72 15. A pharnmaceutical conposition conprising al®Machg®itically
effective anount. of at |east one conpound of claim1 in conbination with at
| east one pharnmaceutically acceptable carrier. 16. A conpound of claim1l in
purified form ‘ 72 -

15, A pharmaceutical composition comprising a therapeutically effective
amount of at least one compound of claim 1 in combination with at least one
pharmaceutically acceptable carrier.

16. A compound of claim 1 in purified form.



