10

15

20

25

WO 2004/ 026867 PCT/ US2003/ 029498 NOVEL

| M DAZOPYRI DI NES AS CYCLI N DEPENDENT KI NASE | NHI Bl TORS
wo@ia2667 t he | nventi on The present invention PEI/EBIE3/029498

to imdazo[ 1, 2-a] pyridi ne conpounds useful as protein

ki nase inhibitors (such as for exanple, the inhibitors

of the cyclin- dependent kinases, mtogen-activated

protel n ki nase (I\/APK/ ERK) gl ycogen 5 synthase ki nase

i

52 vl 1Brs

usi ng t he corrpounds and corrp05| ti ons to treat

di seases such as, for exanple, cancer, inflanmmtion,
arthritis, viral dil%ieb:teﬁmmbmenMnerat i ve di seases
such as Al zheiner's di sease, cardiovascul ar di seases,
and fungal diseases. This application clains the
benefit 10 of priority fromuU. S. provi sional patent

apid GREERInW ﬁil@ﬂ esqglllﬁl\i’d%z%gﬁ biedine SBRIFAPAS useful

19, 200 Bac groun of the Inv n Prot ei n ki nase
as pnotshn lkmasesnhubdbwd(@ukh raas‘esemmpleaﬂje intnibitorawpthes cydiie-

it f th lin-d dent
copehfBukhOs iTadkn-BPGEIT bR ERREE A Ienes B
syntifasat e 3(G@K3b§tag Ghl3Ihetirg), phaMAbSutidak Bompbsitions
cyclin- dependent Kkinases are serine/threonine protein

contginingdbs commasindgy and meetheds phijeatnipnidisig thedcameogrdy and

com S I ¥ s B D

arthrmsdwtralejiéeéses gemfo@ilegedeﬁmwe@lflse%&esduea asfAlzhbimeriscdisease,

ssi.on an n be classified. as jter Gl, S or
card%g Al Se%??z%r@@g fu[‘ﬂ%‘éﬁ?%ﬁqse%ﬂ F@P‘é‘i‘ Cl?nmﬁgh%%e”em
of prpﬁ n;lcf?Bﬁwku@‘ GisRha ﬁsiﬂﬂeﬁt a?ﬁlfba‘ﬁbﬁ%ﬂélﬂd @0/4 & 063 Kiled

tion oc urs W t requency I n many | nportant
Septsoibied 1Ou2@02. CDK2 and CDK4 are of particul ar
i nterest because their activities are frequently
m sregulated in a wide variety of human cancers. CDK2

activity is requpaeRalétind P tivé Aveatikdwn t hrough Gl to

the S phase of tm is one of the

ke@ro&nﬁm@mlgh@maq@cmeme@cﬁuqh asgiecpinples theeinhibitors
or o S Al e BB PR G SR YRl
(MAQQMW?@%BQE%HWIW@%GSKM)L fiad e lilee. The cyclin-

nals, while the | oss of proper. checkpojnt contral
deper eghkipases arg §eﬂwmrfepwuﬁé>§0ﬁem klﬁﬁﬁ%éﬁ@ghare e didyiRg

| forc BN Yhd 8&! Eﬁ%l&%ﬁdté(é?‘ﬁr@%%tioﬁ E{dl\tJqual (;@K@é sgxf;htalé”@rDm

suppr essor tion
CDKanCeh €€DK4, CDK5, CDK6 and CDK7, CDK8 and the like, perform distinct

roles in cell cycle progression and can be classified as either G1, S, or G2M phase
enzymes. Uncontrolled 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 because their activities are frequently
misregulated in a wide variety of human cancers. CDK2 activity is required for
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
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activation (cyclin E). Many reports have denonstrated
that both the coactivator, 5 cyclin E, and the
WO ndvitlordser , p27, of CDK2 are either over - or PCT/US2003/029498
under expressed, respectively, in breast, colon,
nonsmal | cell lung, gastric prostate, bladder, non-
Hodgki n' s | ynphoma, ovarian, and other cancers. Their
proliferativiessigradprwlits the lbas of pexpersiheskpoiot comtraliattenoert dells

con S TR, e oA b eSSt hns o
IevelfcﬁWn@F §uﬁpr@§§c§%h§t1&9(@n§| bSZ‘QRF}Oaﬁ@EQ? § 8nd hcbféne

devel op rrenthéears a nu er of adeno
activgtion fqysho Ephidasy (aers havergemanistrateshtiial botryte eoactivator,

I d b t [
oycliflB SR EE I, a7 SeoBkr IR PET pds T pE SBBpisPragbed.
respédtivalyyinbrezist, Galsre ronskhal. el I4Ag, §aldric, fivktatd,, blbdﬂ@r non-

23- cot. 15, line 10 offers a good descrlptlon of

Hodgjen's frepigmra. ayarian, madrother eancsighl it alt@r@duexmewmbas
beer hdvtfPéo r%ét{a% irfé?é%éd’bﬁl@i §ctmg %Ig gfgd%%%klgrall

avopl ri | §a“ hons
survwalh Thist aibselnbaﬁonl makes COK2 ynd mtﬂeegollattg‘ymaﬂmwé b@rln@@hmg

nder oW cz et a]J
targe?a@éﬁé Velgeg\@ §651s. & b9 <gosas B teishasphate (ATP)
compathiol ShiverghAR r’ﬁbfe%[:ﬁasoés Bk a%tnb?g 'hé@@ begaﬂrreported in the

exanpl e, ol onouci ne (J. Vesely
hteraBlr@me@DK inhibians fepihe pGanﬂSBffeatmer‘rt@écancensan $16,413,974,

ol 1565 B, it S B bR 7 DR

their pyBiichsHEp EOVBUNISPas ofBKneédi bitors. An illustrative
C%Kund fromthe 305 patent has the Formula I1: WO

dninbikarspeg kospwo B op examgle, flagopiridn (Foravutall)ds Bl

ronsisly SR Gl A P Rk AR ST BG0E v
SandesoWloK et @i biQlinr ©ncbl. Ry9e&)ol &) Re86rRgHges are known.

For Exanple, W92/18504, W02/50079, W95/35298,
W02/ 40485, EP94304104I 6, EP0628559 (equivalent to US

Formula |

Other known inhibitors of the CDKs include, for example, olomoucine (J.
Vesely et al, Eur. J. Biochem., (1994) 224, 771-786) and roscovitine (I. 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 lI:
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Patents 5, 602,136, 5,602,137 and 5,571,813), U S

6, 383,790, Chem Pharm Bull., (1999) 47 928, J. Med.
wW@heni026861977) 20, 296, J. Med. Chem, (1976) ROI/USHE3/029498
and Chem Pharm Bull., (1962) 10 620 di scl ose vari ous

pyrazol opyrinmidines. 10 Thére is a need for new
conpounds, fornulations, treatnents and therapies to
treat di seases and disorders asstsiated with CDKs. It
is, therefore, an object of t vention to provide
conpounds useful in the treatne or prevention or
amel i oration of such di seases ang di sorders. 15
Summary of the Invention In its fany enbodi ments, the
present invention prOV|des a ngvel class of

i m dazo[ 1, 2-a] pyri di ne c@npourfds as i nhi bitors of
cyclin dependent Ki asesl nethods of preparing such
conmpounds, phar mae S Qs conprising one
or nore such cong of preparing

phar maceuti cal fo Ze3300 43|ng one or nore
such conpounds, and net hods of® treaﬁnent preventi on,

i nhibition or anelioratigf,fgfg fne or nore diseases
associated with the CDKs using such conpounds or
pKarSrddeuel a/al. MedpGBemi 462002) 3@%-392% ehd Wie02/10162

. t i cat di sci
discidieseiikin ROl cpPauNas aaia SR aERSat es of sai d
C PP+ rﬁﬁi’dﬁwéé%%&%n %%r@aér%et\hmgm%@d WO002/50079,

st ruct ure shown in Fornmula [11 2004/ 026867
WOOBISH298200302/40488, ERO4804104.6, RBO6RB559 t@quIVEFFemMI la\S

Patolf 5158, 5505 152 AL SEITH (TS Moot EABR) P

Bull. rwgggpﬂ/gtz&u M@ae@/@éﬂﬁ Qamd) 298, ). MédIChem., (1976) 19
cycl oal kyI - T(O)CRG C(O NR6R7 and

517 ang Ghyry ; fWHé'r SWA é ) @%@dlsglqsﬂvar@u§|pyrazolopyrlmldmes

heHREO/ ¥ Ine ﬁ(&ﬁ&@cyhﬁo Es %‘?51 fé%fb%%a??éa ents and

het erocycly can
therapreasdbstteett lﬂiﬁﬁ.’hses anﬂtdimmbfslassuimied d’ﬁﬂt CEKSU ltd$, thetefdre, an

ne or, eties | ch t he sanme or .
objecipf fhis Bentgh th DrRs GOBRPHAS Haelb Ruthe TSPianesr pEevaption
or anfél%F%ﬂd?\eoigéﬁhﬁj@éﬁéﬂsséﬁd‘&sefdé@' ogen al kyl,

cycl oal kyl

Summary of the Invention

In its many embodiments, the present invention provides a novel class of
imidazo[1,2-a]pyridine 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
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

having the general structure shown in Formula I}l
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-C(O R7, -NR6R7, -C(O OR6, -C(O NRSR6, -SR6, -S(02)R7,
-S(02) NR5R6, -N(R5)S(02)R7, -N(R5)C(O R7 and

WO N{oRS26860) NRSR6 and NO2; R2 is sel ected from PEEUSI008/R9498
consisting of H RO, alkyl, aryl, arylalkyl,
het eroaryl, heteroaryl al kyl4 het erocycl yl,
heterocyclylalkyl al kenyl , al kynyl, 15 cycloalkyl,
-CF3, -C(OR7, al kyI supbst i‘uted with 1-6 R9 gr oups

whi ch groups can be the s Rt different with each
RO bei ng i ndependent| y¢/se} ectled, -(CHOM N N- RB
'~/ ~CH2)m ~N-R8 -aryly aryls NR8 U and ~--~

wherei n each of said aryl, reteroaryl aryl al kyl and
het erocycl yl can be unsu “Ruted or optionally
I ndependently 20 SUbSt'ﬁé‘.@ﬁlﬁ mlth one or nore noieties
whi ch can be the sanme or®diff ent, each noiety being
wheréirdlependent |y sel ected fromt he group consi sti ng of
hal ogen, al kyl, cycl oal kyl

Ris se@@?ﬂﬁrom Np@gqoup_ Qg(r@)@qg of ajj@(b) A Flggater.ogg& hetg(cq;agylatkyl
heteroﬁ\gcgé) @%’?ﬁﬁé@%ﬁg@&gﬁ@ cgt]:l {ﬁg %'r@gﬁ?t fr]é;%glw -C(O)ORS,
-C(ooNRSR lanng()th)H Wﬁb&g@ Bach msEm al@ﬂsaqfu mitéroaryt

netr SR KB PSSR My S SoRBA St gen be

oo ) o o8N SEDIGE e

which sz bpNRereMe of differsit, earonaiEiRdeingbindapghiiently selected

from ftigsbF RoeistiaigadasTh M. el e SR kR R

-C(O}Rf |, ONRPRY , -CE(U<)§D|R6 :ﬂ(ﬂ)ﬂlﬂév@s SR‘?:I secb}f)w TMFQ%R‘S('
et erog yI al shet eroc eterocyclyl al kyl
-N(RY)8(OaR I%é(clbi)ﬁ @ NRREanghbSe: st ruct ures

ar n
A8 ST P U048 . 0, 7 .
heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, alkenyl, alkynyl,
cycloalkyl, -CF3, —C(O)R’, alkyl substituted with 1-6 R® groups which groups can
be the same or different with each R® being independently selected,

/N AACH2)m /N
§—(CHa)y—N N——RS, 5 o ON-RS

7

é——aryl—N N~-R /afy‘« N-R® _ _
N/ , wherein each of said aryl, heteroaryl,

arylalkyl and heterocyclyl 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,
cycloalkyl, CF3, CN, -OCF3, -OR®, -C(O)R’, -NR°R’, -C(O)OR?,
-C(O)NR°R?, -SR®, -S(0,)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 consisting of H, halogen, -NR°R®, CF3, alkyl,
cycloalkyl, aryl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, alkynyl,
alkenyl, ~(CHR®)y-aryl, - (CHR®),-heteroaryl, (CHR®),-ORS, -S(0,)R, -C(O)R®,
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i ndependently substituted with one or nore noieties
whi ch noieties can be the sanme or different, each
worRioegeshei ng | ndependent |y sel ected from t he PCDUR2008029498
consi sting of hal ogen, alkyl, aryl, cycloal kyl, CF3,
CN, -OCF3, -OR5, -C(R4R5), pOR5, -NR5R6,
-C(RAR5) NNR5R6, -C(02)R5, -C(OR5, -C(O NR5R6, - SRe6,
-S(02)ISRORY, R (O)OSCO (IIBRER®; MR 2 B, ) NRRS) O O) R7
an -N R5) C(O)NRS5R6; R4 is selected fromthe group
lLs ,\F_q?f;of H, hal ogen, CF3, alkyl, cycloal kyl,
ary oaryl, heteroaryl al kyl, heterocyclyl,
heterocyclylalkyl, al kynyl, 15 al kenyl,

-(CHRB) may yl, - (CHRS5)n-heteroaryl, ‘
- S(\J2) R6, \C( O RG, -S(OW, -C(O g O) NR5R6,
cycloal kyl , -CH( r%% I rr\:\NRSQ%? &2 . d

ern e aivd ar y cycin y
W hetgroarylgﬂ\k;d/ hetgrocycﬁl ngd ?
het er ocycl yl al kyl °can be unsubstituted or optional ?IS?
substituted with one or @ noi eties which can be the
i ety being independently
sel ected fromthe group con g of hal ogen, alkyl,
aryl, cycloal kyl, CF3, - OCF3¢ -OR5, - NR5RG,

-C(02)R5, -C(O NR5R6.. [ SR and - S(02)R6; R5 is H,
al kyl or aryl; R6 |S%é\| ected fromthe group

whergif Iwcﬁtdfwld)ér)ﬂ" alRﬁCkMWIaIIQHYéyCIMkﬂr RéteYbaryR Sheteroarylalkyl,
aryl al kyl , cyclo het eroaryl al kyl, heterocyclyl

hetera%d:lyi ang l&tytquphnlaégyl foifRepad the\netesoaydyl geeizties whose
st e SOy e Tor R ot lsu@illed pr pptionally

mdepbetjentbpyubstitummmuebaemlynlndml rabigjnbs Gmmcrbﬁmetleg can be thde
uns stitute or . | ONQg I nae nt Y Su stitute
samadiTgiant GG BIeTs Pt PR RIS Sl ie rogh e oup
cons.ge;ﬁé 8f ﬁé\lb eﬁaélkymahﬁtéychfellm Cﬁgq]ﬁﬁ”@@tkycﬁﬁ eé{F@W)nORS

fromt rou onsi stin 0] en

-NRSR@C%BFRWNRRB? eCgOyR y+Glﬂ0<)ﬂ CE@)N -S -S(Oa)R

(0 S S CRIRE N R é‘?@ﬁl@%&?@a) ‘%3)18%

N@%b%@?@ﬁomﬁé%ﬁb&& edFistigl of N( RE%@%Q%_IN@ PélQ{l R10

is selected fromthe rougylcon3| stin

cycloallkyq ardy hetereagnyl, heteregelallsylkpeter ,d@t@rq,qyclylalkyl alkynyl,

alken(FLREGRTEIH AL ¥R ?34&@%%]‘}91' écﬁ&)raﬁ)‘ﬁfg(g h&s Koyre,

-S(OQMRF’R%J 10(0) OISt T @MHORE, cymakyxpg.@mwrwb%w(mz)m NR?,
oar |, and heteroaryl al kyl can be unsubsti t ut ed
H”f h]_}f:{asubstltuted with

and , Wherein each of said aryl, alkyl, cycloalkyl, heteroaryl,

heteroarylalkyl, heterocyclyl and heterocyclylalkyl 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
halogen, alkyl, aryl, cycloalkyl, CF3, CN, -OCF3, -OR®, -NR°R®, -C(0,)R®,
-C(O)NR°R®, -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
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one or nore noieties which can be the sanme or
different, each noiety being independently selected
wo e@niodse7 gr oup consi sting of hal ogen, al kyl, BETUS200%5029498
cycl oal kyl, heterocyclylal kyl, CF3, OCF3, CN, -OR5,
-NR4R5, -N(R5)Boc, -(CRARH)"OR5, -C(2)R5,
-C(O NR4R5, -C(OR5, -S@BH, -SRS, -S(02)R7,
each () BIRYRBrYI; N(Bt@ﬁ@@(yﬂZ—:)rﬂﬁlkyl Ny BloR{ky)Hele miadylalkyl,

neteids 9] M hBRTB0 e sarmBe winiuketle Grisptiaspyy |
indep&¥iirily sub¥tikeed Wltﬂ%é Qrgl%b hduﬂlés%/ﬁ‘cﬂ éfé%%(?ﬁ{e]k{érpg
cycl oa

het er ocycl yl 20 noiety, each of sal
diffeggnt, fﬂﬂférrﬁesﬁé}’ Wlﬂgdhéepemmg saheaied friomu thedgrmup con3|st|ng of

ol 8 i AL A
e et e Rt
-S(O%fyr (CéWRgB? kyN( R éz BarW(R JSO)R angl | het er oary!

-N phRikyl can be unsubstituted or optionally
(Ramgog@ndent’l y 25 substituted with one or nore noieties

whR Clis sﬁac&elel ftdnalthargeow cdmélét@”fgem H, si&oh arymama{k;bel ng
cycl%ﬂjygg’ﬁqe%%ﬁ& ?1% ejr,%tﬁc y W&}t@tgrﬂ%m% o%rgsggy&kyl wherein

each (%'éid Wgé?o @W{o%ﬂ%%@@ﬁﬁg%wwkyi

hetecqa(ylz@lg( bgl)am@'ylalkxj(l R@)\Ct(ei))nmutmhwted N BpjiGk a)yNRETtifte @ With
one 58&1&%@%@ evghlgbom ¢ heﬁ%oso urﬁ ;}%Srérlltcga;wgryopemg

mdepe‘ﬁ(déa}n}aéele%@ed ﬁoﬁﬁi%ﬂ fdbﬁmshh ogh8 eﬁoﬁﬁ(g
n, ON, NR5RI10 8004/026 g% Uu52003 (%’9498
cycmlkyt?r@t@qucly@e@y NRERIOCE ¥, 0L CNRAIE, SRRIBoo,

(CRARIERE (Rl L IO e IR ST SRS -SQURT. o

-S(O@)I‘\U:l4Rs N(F\'sr’)$)(02<)RZI; -NERACFOYRS &ind. N(m%)oq@rymaﬁﬂﬂs of
Formula II1l. ca 8 ysef ul,,as protein kinase inhibitors
and c&h 0:9@"0@@% R} angli'*in tha meiaty ahR ahtiR Bt evasr{ii) Bhaod R” in

the nﬂflé’dy' INREEE, ¥eayhe gﬁﬁﬁ& toééiﬁetrtﬁ)?amlaecy ﬁ)@ or heterocyclyl

I"anmati on and € use
monetyq evuthtem ofesatid oyclnalkybdelgaam@tiyvmmbty@m&gsuﬁsmd”stututed or

optofbA) BB Ter30E s BB AR Lo e e

R’is selected from the group consisting of alkyl, cycloalkyl, aryl, 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, cycloalkyl, CF3, OCF3, CN, -OR®, -NR°R"?, -CH,0R?, -C(02)R?, -C(O)NR°R®,
-C(O)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 R®, -C(O)NR°RC,
-S(02)NR°R™, -C(O)R’, -C(O)OR® and ~S(02)R’;

R is selected from the group consisting of halogen, CN, NR°R'®,
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In one enbodi nent, the present invention discloses
i m dazo[ 1, 2-a] pyri di ne conpounds which are

w0 egps@snt ed by structural Forrmula I11, or a PCT/US2003/029498
pharmaceutically 15 acceptable salt or solvate
t hereof, wherein the variods noieties are as described
above. In another enbodinent, Ris selected fromthe

-C(OYPRUPCCONSRIR°ngOBF, DR, SR, B OAR’,ASIGE)NRIR'Y,

_N(R{;S&(ﬁg)&g;ngsgg@ﬁghél_w(gﬁk%%ﬁk adrﬂgargl(()) R7, wherein

het'ersaqr yikal dpdryand al kyl can be unsubstituted or 20

optionally i ndepéndently substituted with one or nore

mov ét O és4nandh can be the sane or different, each

ng\iwi t1)_/ bei ng i ndependently sel ected fromthe group

c i'sting of hal ogen, al kyl, CF3, CN, -OCF3, -NR6R7,

- NHBSA S s GHTELm & 111 tan dBAIJRN #}[ﬁ]@t@iﬁ‘kﬂ{aseﬁﬁh bRtors and
0

i
sel ected fromthe group consisting hal ogen, al kyl,

can he ysefulatlee feaymenband pyaveatian ofpolifgrative dissasesalon of
i d.al kyl. | .
exarile GelobY. inflarfitheRBh arRr s THRY Koy A80 B2 uastit ip e

treatmehhofareirodegeierative diseasesBucih Atsheirher's disessdecadiovascular
. _different, each npjety (%ei ng independently sel ected
disegsegnyita dissases 9@6’rf§‘ﬂ§f‘“ §%@t°al ogen, al kyl, CF3, CN,
-OCF3, and -OR6. In another enbodinent, R3 is selected
fromthe group consisting of H aryl, 30 heteroaryl,
-(CHR5) n-aryl, - (cCHretailekddeseription / (CH2) m IN1 \ N_Rs

- ((CHR5) n- - R6 | oal kyl,. -NR5R6,. - "
LI PGB RnGab5e MRS T G dP D Sisaretmidasal -4Jriftine
comd?%hd@&v!ﬁ&\ ard\repgresbnttid Dy dbucturht Roih @R 120104 phirriadddially

acceptable 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, heteroaryl, heteroarylalkyl, alkyl, -S(02)R’, and —C(O)R’, wherein each
of said aryl, arylalkyl, heteroaryl, heteroarylalkyl and alkyl 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, 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)R’, wherein each of said alkyl,
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 consisting of halogen, alkyl, CF3, CN,
-OCF3, and -OR".

In another embodiment, R* is selected from the group consisting of H, aryl,
heteroaryl, -(CHR®).-aryl, ~(CHR®),-heteroaryl,

/(CHz)m\/_\N_

R8
~(CHR®),-OR?®, -C(O)R?, cycloalkyl, -NR°R®, -CH(aryl),,

¥
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wherei n each of said aryl, cycloal kyl and heteroaryl

and the heterocyclyl structures shown immediately
w@bane2d86T R3 can be substituted or optional | yPCT/US2003/029498

i ndependently substituted with one or nore nvoieties

whi ch can be the same or di¥ferent, each nviety being

i ndependently selected fromthe group consisting of

haI ogen CF3, 10 OCF3, alkyl, CN, aryl, -C(OR5,

3( -S(R2)R6, -C(=NH)- NH2, - C(=CN)- NH2,
hydro ml koxycar b d
provi sogélhat ng¢ car bgg

rr

a heters clyl nrin ;

embodi nent iﬁygpound Yé

sel ect ed from group cdh3| sting of H al kyl ;5 aryl,
R5)

heteroaryl, - -aryl, (CHR5)n- /(CH2)mN(~--/
, ete sary - cl oal kyl ,
- _Rs eac %g s e ar and
het | caH be uf tuted of o

ptyonal |
\ ' ge t he
same ot different, ™ noi ety being i nd&pendent | gr

sel ected fromthe group consisting of hal ogen, alkyl,
aryl, CF3, CN, -C(Q2)R d \S(Q2)R6. 20 I n anot her

enbodinent, R5 is H aryl or werc al kyl . I n anot her
enbodi nent of a co of orrruéa 11, RI11 is H or
| ower alkyl. In another ewjodi t, mis O to 2. W

2004/ 026867 PCT/ US2003/ 029498 9 I n anot her
errbodi ment nis 1to 3. In an additional enbodi nent,

wherglél fe ot d f ' onk)\gfl],lw %gp]ﬂgqqé%gﬂl Sﬁtnlgﬁsp ?{eter%r(]:?/gl%//ll structures
shovhhhﬁﬂé!&héie‘l%y éboJJ‘fo‘? A (,Ceﬁ{ be %Mbstttufela' é:-‘r t%HEII;‘? mﬁiependently

, furylalkyl, furylcarbonyl | sul
subs@iytedjwlth opgzrqrdm)rgl kpleties vdyich dgh (bartbe |$§ame or dlfferent each

moiefp ity yRdEReRety SUEL R romBtF el Sodiing gf hatogen, cF,
OCF Qa0 &Naé&yyl C om% ol 49?1&@013(02 W%@MHFMHPWG—-CN) NHa,

t hi azol t hi azoI azol yl carbon
hydrqwa&z'&ai@wwr@@wl %Br a@nqhsaR wﬁwéq PrMise kAt no carbon
adjad2ht ﬁ?é%kd;}férﬁbﬁew on %yﬁ& H&E@/f‘caé’ EX rgﬂspa}’r e h{}}féty

pyridazin pyridazrn
pyn iadathienphhdiraest of Pyoimpotind\df FopyulaniidRAYS sblegtad f6m

di. ny! di nyl sul f ooyl , -S(O2
the offiip Cogbe! IR PRhhStpiRarl b nedive ~CE des.
wherei n each of said phenyl (including thel%plz@qgm\/?i—\
N_

t he
heteroaryl, -(CHR®),-OR®, -C(O)R®, cycloalkyl, -CH(aryl), and

wherein each of said aryl and heteroaryl can be unsubstituted or optionally

RB

H

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, CF3, CN, -C(02)R® and -S(0,)R°.

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

In another embodiment of a compound of Formula I, R" is H or lower
alkyl.

In another embodiment, mis 0 to 2.
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benzyl), thienyl, furyl, pyridyl, pyrrolyl, oxazolyl,

t hi azol yl, pyrazinyl, pyridazinyl and pyrimdinyl can
wheoodozashsti t uted or optionally i ndependent|y PCT/US2003/029498

substituted with one or nore noieties which can be

the sanme or different, eacl® noiety being 15

i ndependently selected fromthe group consisting of

Clln aBbthdr enhisoeiiheat, kyis, 1 @3 CN -C(O) OR6, - NR6R7,
an addi ti onal

@al %ﬂaonahemoaﬂgag%ﬁ tSLﬁeé@ctgﬁ iy thegroypseansigting of

b
ohen A LRSS RRRIEE T He RR T 38o
thleng!emé@m;d,dfufylpimrylalkylg fuylcactos)l sfuryigulfainyf, pyﬁUyl Blyndfélky{
ose pheny

Py”dﬁF ﬂ*b&é‘ygr@/ﬂegkw?m%cp%r 'ﬁép&g@ia%ﬁs%ﬁ lyleataanyi ¢ h
pyrrof/iul@n F‘b’xﬁz&?ﬁ %Réﬁﬁy@ﬁiﬁ%@o%ﬁbé%&(&%&ulfenyl

consi S

thiazol, Ebla:gmytauxyl tbiaenvlcanbdblmylylhlammdwIfms'h)pyrazmyl be

pyraa ARG, Pt A S8R BB SRR, YR U Py,
pyrid&zin@car¥nyl, @yndaﬂh?lsuﬁblﬁﬂ) ﬁn@h@lﬁyl aﬁﬁln@ﬁﬁb lalkyl,
oy %rl dy Irreth I 25 whose pyrid can be unsubstltut ed

nylsera, ergu@gvlusuli@@ﬂ wh( )@Ha a1d (@) Gk, éatsi wiell as

their %ﬁélﬁfatbﬁﬁlz\lf 6)88%d§ vﬂﬁ?&&ﬁ&@ﬁﬁé@% gggllf rl:cltboq:h%)/ R 8«91\{/! of the

benzply, rthcariyl daryl, lpyridpls p!;aErnyl uh@doly, thistzolyh) Pyrazinyl, yrldazmyl and
tituted wt nore_ npieties selected f

pv"wqﬁewg%hﬁae eaﬁ%l?sgwtﬁ agrontionally Indgpendsptiyhstiuieg witknene
or morhibistios Wteh &% ngmé%ﬁw Lrg.%?ﬁ e r%l ¥ BBirfee 30

unsubstituted or optiona tituted wt one or
indepemdentiy isetectad seindbe guodip crmsnb&ng of Gl ;Brcbmswe:t aligl, €F 3, CN,

-C<OE@$9MRE5% B o) G e ok L2005 020498 10

Whese duditidHal ghiBdivéentC ®istmsubstitsdd phéRA @isubstituted
optionally substituted with one or nobre noieties-

pyndgle beardgviiassrahany! g bp usHbBEtathopeptionally substitutd with

ono o0 b6rs MM SHA AR dp B SR Wi,

-Nstathwm@)@Hg hbenﬁoyl wmweqonmyeta@@ewsabsmdtéd om

consl st F,
optlonﬁlfwﬁq rn?.re ﬁwe?ﬁ%wlgeﬂeﬂdm ﬂm g&_up consisting
I
of F, BYTBIcE. CF?‘”NPI% égﬁ Lfg@-\)%ézépl Oghgﬂgl'sﬁ’lfﬁé}ule gvthggefphenyl can

substituted wt
be unsubstitudegh oc optidrsly sgbsefituked Bith dre, orGhbre INdRties selected from

e o DS o b BT 80 B0 b B i
whosJe‘bfWTdyﬂb!M be u%@u&ﬁltéﬂéd&ﬂcbﬂtloﬂ%ﬁil sBPRRGHIBREN oR8 drindte
m0|et|es seléctedy from the group conS|st|ng of F, Cl, Br, CN, CF3, -NH;, and
-N(H)C(O)CHa, pyridylcarbonyl whose pyridyl can be unsubstituted or optionally
substituted with one or more moieties selected from the group consisting of F, Cl,
Br, CN, CF3, -NH, and -N(H)C(O)CH3 , pyridylsuifony!l whose pyridyl can be
unsubstituted or optionally substituted with one or more moieties selected from the
group consisting of F, Cl, Br, CN, -NH;, -N(H)C(O)CHjs and CF3, pyrimidylmethyl
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(R8 )n or wherein said al kyl and aryl and the
het erocyclyl noieties shown i medi ately above for R3
w@ amv4lozssensubsti t uted or optional |l y i ndependene¢T/US2003/029498
substituted with one or nore noieties (in addition to
any R8) which can be the stie or different, each 15
noi ety bei ng i ndependently selected fromt he gr oup
whosequysimidylnmtbfll dan t6¢ undubstiiiad orloptienaty kybstituted with one or

I, alk , -S(R) RG,,. ON. | n
moreéﬁ FE??% t%é%&a X étg’ropécp S'PIE'”&B_E{/:P C(BrBrng?\f -Niker ei n
N(HPAICPL S OF iimiofiesoRfy - HRSe i cah bl liRitted or
optlomilycsmbﬂltutbé witreosmnemure didieteestlectaaciomdhe yole cogsisting

of F, £ 50 RN SO EROTELF Rpt Ry o S ETafieGifor wbiesd ©'
pynm1d§ﬂ SBh R urdithsEited br éﬁtlé‘ﬁélllytélﬂféﬁkultéﬂb\ﬂﬂi SRbr nB'i_’e hioieties

In an additi onal enbodi nent H. In an

selecmfr@mbtﬁslgr@m@@nﬁéhmg ofFi €1,@r, @m - MAHIC(OMRH and CFs,
o] ongh eharhlnd 548, PG B3, ABudlo, oy,

orlowRﬁlekJ,BZOOBI 029498 11 Tablel Br \' 1 Br/ 1C /[ | Br/

\./ N\ N/HNHNHQIHN N NN
.'n ap %ddrt'cg}a' Bmhqdwments F?N@H alkyharyk, -NRPRY: \ / N N N
N HN HN HN HN | S O NON N NHBOC Br Br Br Br N N

N -~ = / N N CI (F/\
N\ 1-2
N
R& L fé (Rﬁw \
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 (in addition to any R®) which can be the same or different, each
moiety being independently selected from the group consisting of F, Cl, Br, CF3,
lower alkyl, hydroxyalkyl, alkoxy, -S(O2)R®, and CN.

In an additional embodiment, R* is H, alky! 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
selected from the group consisting of F, Cl, Br, CF3, 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.

In an additional embodiment, n is 1 or 2.

An inventive group of compounds is shown in Table 1.
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branched and conprising about | to about 20 carbon

atons in the chain. 10 Preferred al kyl groups contain
W@b@au26861 0 about 12 carbon atons in the chai nPCT/iB2083/029498

preferred alkyl groups contain about 1 to about 6

carbon atons in the chain.13Branched neans that one or

nor e Iomer al kyl groups such as nethyl, ethyl or

propyl, are at t g ed to a |inearOll kyl chain.

al k means gro haV| n aboutB to abddt
at onsy qj' tr i OHI :
15 TRe Iky h th- al kyl

group y be substlt te by oné& or rg substituents
whi ch nmalyNhe the same 6iNdifferent, eaél.substituent
bei ng independently sele¢cted fromthe group
consi stin hal o, al ky¥>~aryl, cycl oal

hydr oxy, kaxy, al kylt i\o,lNam no, - NH( l\yl ),
-NH(cycl oalkyl'), - N(@l kyl'y2,  carboxy an

-C(O O alkyl. Non-limdti e es of suitable alkyl
gr oups include 20 et yI, ef hyl - propyl, isopropyl
and t-butyl. "Al kynyl’ s an i phati c hydrocarbon

group containing at |easfyone carbon-carbon triple
bond and which may be stral ht or branched and
conprising about 2 to abo 15 carbon atons in the
chain. Preferred al kynyl ¢roups have WO 2004/ 026867
PCT/ US2003/ 029498 14 abo Nto about 12 carbon atons
in the chain; and nore preferably about 2 to about 4

cwrmmm iandtth&)L@h@hnthanfmmaﬁb teafslidwiag temes, Unless
re, | ower Slﬁai/ groups such as methyl, ethyl or
othew%epmdlcaé% qu&%q tprhaye the @@(m@ Ra¢anings:
Lae gabout 6 carbon atons
|npt %”@L@Wéﬁm? é@gﬂg%‘t’ﬁr@l ght or branched.
NoNammal mmgar@damplaas aoﬂ csthelt mbhenalldoyamimais.oups

PRl eSS g HiokRie Bideacinatro itidh Map e straigbhag

branéit aﬁd‘@orﬂbh&’lﬂﬁ'akﬂﬂ@qHo%bult)ﬁo%éﬂ%d SoheslinbtheUMRIPT
nore substituents may be the sanme or different,

Prefeseashalsyigroups @mtanreahguﬁ ‘hiteploitel? ¢arbos @termsdal the ohain.

word 4B A BHFETEPS ORGTH cPhIY o A: ERABNE B e M

Branthég nisasb ehatasigor Slong Iov@ércmkyl@ré@psaélmﬁ ad fnethyibethyl or
atons, preferably about to about 10 carbon atons.

propwh@rea@%achgfiaa;@ lm@rwyé ﬁhﬁ'@n draweralindt means giaup hawing
abou?rl 1%bBut & fc?ﬂxﬁ’yétbﬁ@ inStHBhial W\ggﬁslﬁnrg%@ P@rétfgrfght%g r?ﬁfgr?ched .

ane or different, and are as erei
The tlelrnrm "subgﬁebedmjkyd's mefansithaétheealiay grogy maysbe sebstiteted by one

o S R R e
mdepﬂabﬂéhtl? sbRcARRPHEMlfedrBGp bASEINEHEHAD2RIKYI, 2PAUEYRAIRY,

about ring
cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -NH(cycloalkyl), -N(atkyl),,

cyano,

carboxy and —C(O)O-alkyl. Non-limiting examples of suitable alkyl groups include
methyl, ethyl, n-propyl, isopropyl and t-butyl.

"Alkynyl" means an aliphatic hydrocarbon group containing at least one
carbon-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
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atons, in which one or nore of the ring atons is an
el ement ot her than carbon, for exanple nitrogen,
w@200gem686T sul fur, alone or in conbination. Pre¢EUSHA3/029498
het eroaryl s contain about 5 to about 6 ri ng atons.
The "heteroaryl" can be opt4onally 20 substituted by
one or nore "ring system substituents" which may be
about Beo sbwat 02 cadidnf #toatin thedhairg amgl mefd preterdheaout thie

a oxa, or thia before the eteroar | root
abOUEé@rﬁ%ﬁ bk thechedh raacfﬂﬁf a&%ﬁrﬁ}orgﬁww'al’ralkyl
grous 8iieh é§§rﬁ@ﬁ)?n (‘éﬁyy%bl%gyf e %&taﬁﬁe@tc‘i bggﬁﬁgﬁgﬂypg chain.

nitrogen ato oaryl can
"Lowek atkyp@ll meaanshabotid 2rto sybhomd Br@rbbrmmtcn‘as |r1\tb1e1,L ¢ham mm@ may

ve S BAb T ARtdT A Hh A REre S gl K iinctude
ethyr(yl f}ﬁ’owhﬂﬁziﬂuﬁkﬂwéh& @tm@uﬁmutgigﬁeﬂe té@@%.vdted alkynyl"

sot hi azo oxa zoy ) thiaz razoy

meammﬂ*@z ﬁ'pg/alky@xj rgr@lu@/ mayoye su b$t3tuted¥ by aRe® |oy Imore substituents

Wthl‘i]' lrjrl?ar}/g‘g)(él Heﬁ%rﬁé %ﬁ%ﬁ%ﬁrgﬁﬁ/ ﬁ%ﬁ:h r%]')tg*rs‘ﬁtg%ln{ sgl ng rh){dépendently
seledted raroihb, groap ephsiting of aINymaﬂﬁzaﬂc{Zc)ﬂckkélkW azol yl,

benzof urazanyl, indolyl, azaindoly benzi m dazol yI
A@dng@aﬁﬁaﬁlﬂron@ypﬁapnwchc ,o,rnnaggqyoyp ring system comprising

aboué?'rtﬁ %\%gf/ F?ééfbo%l%tﬁﬁéo g%é%}a }t'gb?gggﬁ ﬁg{)?tm 0 f:arbon atoms.

The ar@rhgmmanam pptiorially, s@bstltmed wyth, ondomnnotéﬂ'mg)‘syétemnd

Th h f .
subsfitiEntss Wi iy e S5 66 41 1e78aE PR GeAigiRg fiig. Non-
limitide® eﬂ@ﬁw@f&%fﬂmtﬁﬁe%r&?@mﬁ%@ hn@8de fpﬁénﬂ’%ﬁi@ﬁ@phthy

tetrahydr0| soqui nol yI'; tetrahydroquinolyl ‘and t he
| i"kieteroarydl means an aranwlalmqmdcynb@ns nuﬂt:ca/pw: fingleybtem

comiisBP b lr ht g g retiran cbolt pBREPoD) Foiing
atom@! iuRhichi@me dr rhbrd &fithe rixgPadhiRSis @in SldieabbthertRak ¥hrbon, for
groups include benzyl, 2-phenethyl and

exanplp Ritrges pryaamgr sulftiealppr®rin combinatioanPreferiedyhateroaryls
|

contdfiEBHAI 1884 o i e 28 ARy,

substimwi bpede dea'srer"nag sybteph aubd;muenm‘pwl”ﬁcm mab/mmiheaéd{ud; or

t f t abl
difforGp dBic &1kt JAMEAHEETBnd e e e agas i of thi ABIORE J1d o
hetefo3hA &5t ﬁehﬁe "Mé’a{ns thay & rakky hitr 1¥x nggéfpar Al J{)ﬁl

nono- or nulticyclic ring syste I'sing a
respedivelyoig pm@anha$amlngtatnm Apmabgeakatgmactﬁ@jnetsraarymnube

.1 car.ho ons. Pref ogl k S.co
optiofdly SRR BT Forreriariing BraXte el PRgholEsy
suitaBR! hétBAIdryls Hthade %ﬁ@ﬂ WrbEm?ﬂ@ur‘érnynﬂﬁt@nylr bﬁ%ﬁﬂﬁ}ﬂem

15 substituents” he Same or different,

pyridgng (mchidirg N@uh&@tﬂxt%gy@dowﬁa |soxazolyl isothiazolyl, oxazolyl
thiazolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl,
pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl, oxindolyl, imidazo[1,2-a]pyridinyl,
imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl, azaindolyl, benzimidazolyl,
benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl, thienopyrimidyt,
pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl,

benzothiazolyl and the like. The term “heteroaryl” also refers to partially saturated



10

15

20

25

30

limting exanpl es of suitable nonocyclic cycloal kyls
i ncl ude cycl opropyl, cyclopentyl, cycl ohexyl,
weyakokspt yl and the |ike. Non-limting exanplPCT/082003/029498
suitable nmulticyclic cycloal kyls include 1-decalinyl,
norbornyl, adamantyl and tHe like, as well as
partially saturated species such as, for exanple,
heteroagdmadietidsuaht as Hydexaraple, bsthratyddoishquinoké . tetréaydrgguinolyl
s fluorine, chlorine, brom ne, or iodine.
and tggzP%Tred are fluorine, chlorine and bromine. "Ring

YARARHS UG modTRR ofyIHRAL boiRNh IERERE A anarbiky

S
aronmatlic or “non-aromatic ring system which, fo
are agpaeyibeslydescaked Rreferved amﬂtﬁs rohpsigera lower 28yl gepup. Non-

imitig S EiscihsuMalE ARy PR et S BTV £rednl B0
naphtHferg/iPiethyE oTsd Bond b e Bhrent morétyesMrough Fﬂ’)’é‘ﬁlk?ll.
ﬁ%{dﬁy het eroaryl, aral kyl, alkylaryl, heteroaralkyl,

vk megansran alkyienykrasarp limmibjgry the alkyl and aryl are as
al kvl |
provig Y RSAE A bre e i X RAKELFhner 2SR W, pio
limitircpekample of & suiyatds bikyldryl groupdx yalgl Hheywond36 the parent

. al k b |, | kyl | f |, I | f |,
moiefyds ARISMOPI BE A Yny! - al kyl thi o, arylthio,
i o Lhi |
O ETEBAIY" Mibans ABhiaton e, mORb 6 CRRIGUC deystem
compriS{rg\NaipouNHR td &lyaut,10\cEYDOR atormy2eiéiaply: about ¥WiNGtout 10
carbéﬁors&moogléfza?%ﬁfﬁ?g & éa$§y% R FoniaIn abbot §0 Auoat 7 rig htoms.

The élidid=aky Ranaidoptnaily BABSRNERNNItYN ohel Ghefé TringByshem
rou&aconm sting of hydrogen, alkyl, ar

I,
subst%tyl@n Mhieh maydeths sgme or niffgeeyanérﬁrgé@sdeﬂr@drﬂbovwwon-

ity SRarFBR G BB Siafe cYBloRllofs RELROGRIE v
cyclopenhydreyzlciexyk cycokeptybane dedhlikea Nem)imitingeexdmiges of suitable
System Exanp| es of sucq_ nﬁi et are@"ret hyl ene %‘I oz&y,
multigyqlig eyRloaiiads Includec-gpgalinyharemyliadamarin anst e ik, as
et r le8r a3 Oin and
well SPbRLERE Bt pecldd s A% & et S Pl
tetraimpivoogphthyl amd thel ltkecycl ic 10 ring system conpri sing

ahput 3 t,o about 10 ri .at ons, .preferabl bout 5 to

2o Blogs" Prdausige. phBHAPoRromBe o e SFSRHEA B
fluoring, EMBrihé BBdDISHRB.1 s an el enent ot her than carbon,

for exanple nitrogen, oxygen or sulfur, alone or in _

"Ring system substituent” means a substituent attached to an aromatic or

non-aromatic ring system which, for example, replaces an available hydrogen on
the ring system. Ring system substituents may be the same or different, each
being independently selected from the group consisting of alkyl, alkenyl, alkynyl,
aryl, heteroaryl, aralkyl, alkylaryl, heteroaralkyl, heteroarylalkenyl,
heteroarylalkynyl, alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy,
acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylthio, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkyl, heterocyclyl, -C(=N-CN)-

NHa, -C(=NH)-NH,, -C(=NH)-NH(alkyl), Y1Y2N-, Y;Y2N-alkyl-, Y;Y2NC(O)-,
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conbi nation. There are no adjacent oxygen and/or

sul fur atons present in the ring system Preferred
whedenasyT! yl s contain about 5 to about 6 ri ngPEL/ORBIN3/029498

The prefix 15 aza, oxa or thia before the heterocyclyl

root name means that at |e&6t a nitrogen, oxygen or

sul fur atomrespectively is present as a ring atom

Y1Y 2 RBY,- Bhdi-8 CaNYh&t ewbenesil Y andng asmybexhetsameoiremf@@nt and

f -N(B
nr@cfea?a%gﬁay%%@%@ci!&ons@%mr%ﬂepeeg&%g ok puceaceh, aikyh aryl
cycloBRR il SANGRRIR shtoh bERloR mal oS AP KIS mpjety
whicls gisndaranustyi tepéates' 'twmi*avraﬁahteyhﬁrhogdares sartwocadjacent carbon

t diffelr‘_Fnt, aEd alir’ﬁ as defi ned % n. é en or
atomg (Db F QR SRCBCAT %f‘rPé}%F'BEfé’PWm FDiales |56'Fr IMgiety are
methgr@nél diegy, étﬁyrtehed.@sar re3ePnilL BEd hrhénrrk@l %vm@n farrmd:%oré’ues such

S-di oxi'de.” Non-1imiting exanpl es of suit

as, fQ‘r’rﬁi@ﬁWEr c heterocyclyl rings include piperi dyI
pyrrolidinyl, 8erazr nyl, norpholinyl,

t hi onor phol i |azob|d|nyl 1, 4-€
t et r ahydr of uraﬁ’# drot hi op

xanyl,
wl, |actam

| actone, and t uId e n gd that in

het er o- at om cont Al Ni ng ?r ng sys®

| myeRrbeYelyit MfEshP4 ﬁoﬁ%r&%‘éﬁ@@ékur%fé?yﬁ?ﬂ%neeyéi@rotr(?ﬂul'grcychc

at ons adj acent to a N, S, her e
ring system @onmrgatrm;gboatrﬁ taabaut Hljing atams opreferablyrabout 5 to

avo Gy, BB BB o A s G i

elemthestter mdrpcarﬁdnafdr@&bﬁféléihﬁ@g@ny ok?g@rﬁbb@rﬂﬁ.rr”@lbhé @rin
and 5. It should al so be noted that tautoneric forns

combiptiprad here are parmsiiacent Rsygem padiossulfur @oms-presentin thel ring

systeh. %&%ﬁé@ﬁé@o%ﬁ El)ﬁfélﬁ ?Eorﬁl‘% E@éﬂoﬁ{%’ RAL TS, Ple prefix

this invention NS an

aza, ak&yniHia dekore-thg rrremrocyclymoohnérlme rakbkip Hat it b=t K)Hitrogen,
revi ously ﬂ‘{ﬁ‘ﬁc (i bed. Preferred al kynyl al kyl s

oxyagh A SHEILAIOBRERSPECRYEIY IS BiRECRL 26 BE10 IR AT ONE. M Phe
heter’%@?@l}lltrﬂ]g{ A Qﬁr{rﬁrﬁrof&té?f YudrSad TOPEZAMDIE 2AldY!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, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, 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 a N, 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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10 exanpl es of suitable al kynyl al kyl groups include
propar gyl net hyl . "Heteroaral kyl" neans a

whedogoossyl - al kyl - group in which the heteroarpCT/asm03/029498
al kyl are as previously described. Preferred
heteroaral kyl s contain a | bler alkyl group.
Non-limting exanpl es of suitable aral kyl groups.
i ncl ude pyridyl nethyly a qui nol i n-3-yl met hyl . The
bond to the parent noi€ty \s,through the alkyl. 15
"Hydr oxyal kyl " means I%ggroup in which al kyl

is as previously defilnedl /Prefécred hydroxyal kyl s
contain lower alkyl. Nom=Nimti exanpl es of
sui t abl e hydroxyal kyl . grBups i ncl ude hydroxynet hyl

2 / 3 -,
there ¢ oEORY fiatiice Oty (edof a2t & L oh e
v dir shousd glsoups nateel that fzudametis forntesuch bgdor ehemplendhe

,é‘?_t he parent nmoiety is 20 through the carbonyl.
MOICHEBf erred acyls contain a lower alkyl. Non-limting

exanples of suit acyl groups include fornyl,
acetyl and propangyl .| "Aroyl" s an aryl-C(O) -
group in which thef:r?b group [@}s@er evi ously
descri bed. The bondjto thgngparem tmiety is through

the carbonyl. Non-limtin exanpl es of suitable
are cgpeidpeed mwal@nbghcz@wn&ﬁgoopimﬁg%@fﬁbgﬁ invenfion| koxy"

e R e T
are as&r?ﬁgggl%/gidégﬁgggr Iétqgerréﬂ alkydglatethcontain/ IR IRABBERI a
loweLARHETaUP o) DoRd tBdkia e OB dakihdhs et No-imiting
i . |-O
exaniiesebieTe SRR SFups Rl lop dRaRely 0 Y
dékletarbarhlkbmdansia heigrearshalkgs godusin whishéhahgteregryl and

o B R b SRR et LABREA A o P2

group AMGh-Kiitthyy exampRs cfsuitaBlekariatid %wmpnbmdwyﬁhymhyl, and
aral kyl group is as tpr evi ousl y descri bed.

qumqluanw?{mtgvh hexkensd tsthefpasent mpiedy i thrayghothe kyups

i RC : - hal .

poriftfaErTediy O P ot AR R B pretiouth?
defin&ﬁyeﬁﬁ?rgéﬁ tﬁysk?éwaﬂylsoéqmtamewan a&dyk)t}lerﬁﬁxémn@@éénd‘iples of

iC e a roup j s, as prevjous escri :

suitaRigycraalky Couminstudsr hilioR UL ARG PrhidiSgralis

; y . ; _

BTSS0I 0 BB, b n
the varioas groups apecasppiaviousiyctiesdnibedr ¥ hedromddoitee garent moiety is

thro%%lggﬁ%al)%@ﬁ?%%rlrgg g\&wgbcgﬁ iir&m a‘ttéb@%é %ﬁﬁ%p‘mlcg'\silir%flting 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 benzoyl and 1- naphthoyl.

"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 naphthylthi o. The bond to the parent noiety is
through the sulfur. "Aral kyl thi o" nmeans an aral kyl -S-
w@e@uf24867 whi ch the aral kyl group is as previPCBU$2003/029498
described. Non-limting exanple of a suitable
aral kyl thio group is benzy®thio. The bond to the
parent noiety is through the sul fur. "Al koxycarbonyl"
ethoxyeansopoxylisgprofeiPandmebiptoxiNofire bond ito theepareit @soiefy is
%g sui t abl e al koxycar bonyl groups include
throu tth%f’ihz%{rod‘éfﬁw and et hoxycarbonyl. The bond to the

paAW)QCEh%HS bﬁ a‘r?re Foup iR WIRER ey hryl group |Ig as previously

ony an aryl-O-C(O™- “gr
deschibed.|Non-timitingeexamples fosmtahietarwoe(y@r Qlumy‘@b,rdﬁopmnoxy and
rou i ncl heno car bon) and ar bonyl
naphfieiyDEng Bt 4he BRcett RREI Y th b R e S ooy
25Ara‘}k3ab%;ﬂwgah§@mérawp@n@r@\m ﬁf@hiewth@a%l@l-grgupwas
Non-1i'm tllpg% exanp a suitabl e aral koxycar bonyl

previgugly glessri Mwwfarga@nqmpleﬁrfé sydaaletafa{hy@wagréhps include
benzgﬁkg }ﬁgiﬁgzrgﬁé{%h‘afé%e rtg&e}{ 'Th HOAY ISt Q4K ht niGRa0%s

group groups ar'e
throughi th8 ettt axdylgeh. group is | ower al kyI The bond to the
parent moiety is thr?ugh t he

" ANKYEDIof grgAns ar gHy-2n 9ERYR msc/b'fﬁ @@{ybgreﬁpeﬁtﬂ%remusly

desc&@%ﬁ%@@@ﬁ%ﬁgg% 3c§ 3 é@‘ég% éll@gtrﬁ(ﬁ gf&g)g inclfe methyithio

and éthyliisioi Tloe bdhdrie éims palet novietyds thwughthdsotfens on the
de, ated atomis pl aced wi t.h selection fromt
A Relhsan avhSr ol iniiics s b kel s <Pty
descﬂBéHH{loN-ﬂ e%é}ﬁﬁrestcffesﬁébl%tér?ﬂh:@'g’r@UﬂMrﬁil@ﬁphénMo
exceeded, that the substitufion results in

and mmﬁhﬁtm@rﬁw hand ta s patandmiely is thyabghithe salfyr. and/ or

¢ AR o " BaBF . R a2 WA SR o
prewo&b?bie%cﬁbédl clon4imiting erRambleof & sojabledralkglthio group is
iciently robust to survive isolation to a useful

benzyltyipe EhePopditpilie PaFsHh 'HO‘@%'@tth@H‘% e guliur.ang
f
| SHRGLBP B 8 IGO0 OB AN AT BRamoRer
swtabldoslkoizyﬂarlmmyMgrdnupﬁ mcluo mpﬁmx&cmdbogyba:pxt pthoxglcadionyl. The

ieties. ol at ed" "in isolated fornt
bonq‘{ﬁ’rtﬁg p@é?l‘ﬂ)tdﬂﬂl?w gf@(gugrb b MSI cal state of said

SRR FRG A5 SHALCEE 0L o Rp O R DR o
suitabppuaiyfoxydarbonyt gioupsrincliudd phenaxydagbonyl and naphthoxycarbonyl.
The bond to the parent moiety is through the carbonyl.

"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 alkyl-S(O2)- group. Preferred groups are those in
which the alkyl group is lower alkyl. The bond to the parent moiety is through the
sulfonyl.

"Arylsulfonyl" means an aryl-S(Oz)- group. The bond to the parent moiety is
through the sulfonyt.
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a conmpound refers to the physical state of said

conpound after being obtained 15 froma purification
wW@e@a®s@6Dr processes described herein or wel | PRIOBZV03/a29498

the skilled artisan, in sufficient purity to be

characterizabl e by standar@®anal ytical techniques

descri bed herein or well known to the skilled artisan.

| Thehtetthds@hsitutbe” e thbabn@@y n’ﬁﬁ‘é erapsgensvari the

unsati sfied valences in th schenes, exanpl es

desiggatedraloneis neplased with aw%@ntffprné%lnq@tﬁwr@%rp@wded
f
tat b Qbheldh SEhLShopBPfEhED §hde; VDR O ighose s o

nmpoun
exceeded, dridethgt tblepsubsututldm@isﬁltsem fHatabiée compeghddeomm%natlons of
esired side reactions at cted site e
SubstﬁH@ %rn\eﬁr@'%efee%ms%feaom'&a <reorepinesgneresult i
I' r @ il h
sabiBSHELIRS, o) 4R, o e 08Bl S s OB 1
comptounslttbaﬁlarsdtfﬁtmntb'crobss’smms/e IS@atlmtmplusefuT degree of purity

from E7§8or . akpipFinelCuiR dg e s Merpadfic Sder
amie, teRAt e RSN SUbBEIUtEd CmbaRs BBficn TR stith#iBn MWt the
time in any conStituent or in Formula IlIl, its

specified igiPup s adaals A HMeieHasr ence is i ndependent of its

dq*‘h'entlshinaﬁe%{te@”&r ¥ %tohﬂa 6 for 3 c%tme&cg.lrgrs egg'%dto the

her €i rm" conmposi |on I'sTin

physueabstateasfssaﬁd conatind aftenbeirs Boldtbe fropes lsfynmétlc process or
redients in the specified anmounts

natur 269 /06 seawinaery theserfsf be deros’ pum'eer 3& uetptmpeﬁorm“ for
acorﬁ;ﬁ&k’r\d fofeld th§Ré 'p)ﬁg&&gl &did 6€84i o Hoéf@é 5 nogﬁﬂb%ﬁned

specifie lents 1 n the peC|f|e
from arudificatipn protesslov @rcmasbstdescubmbhar&ﬂrs oofveldamown to the
ntion I at

o 1,NV e. al so. n.
skillet 3 F s OBt By aR e PRn AofieAbledy standae fndhics
techriif\@ds d6scibaH HEréMSTUNSIPkndWh &b thé BIaMePdfisRhst ration to
a subj ect, undergoes chem cal conversion by metabolic

ot eftauid also her veleddbat any hetsroatam withpiveatisfied valeneesin the

. il oI Ul gl o L b GRS Bodk
atom@)@o@eug‘ythévbl@websDellvery Systenms (1987) 14 of the

Synposium Serjes, and in Bioreversible Carriers
[ |W Wﬁh@ fmctgp@ﬁ @FPUF('P%‘??mEQHBQéS termedc REcteelgd’, this means

that tf Ssgﬁgéoltﬁhhﬁgqm%i clq?a f%%ﬁ%ﬁ‘ﬁdéy‘regnﬁde P@écﬁ@ﬁ%tthe

I ncor por at
protectsidesitrebken ey evropoutidad swb5eétenlﬂaraasr%cbhws$m‘edble protecting

arous A ORo B HERRREE St BN kel oS0
referémdedlo/ganyadrtRBooks 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.

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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degrees of ionic and coval ent bondi ng, including
hydr ogen bonding. In certain 15 instances the sol vate
wowdk/obsetapabl e of isolation, for exanpl e whePCDNS82008/029498
nore sol vent nol ecul es are incorporated in the crystal
lattice of the crystalline28olid. "Solvate"
enconpasses both sol uti on-phase and i sol at abl e
prodisctiwliitie sesui) direciyt omigdirestyyitors combinationldfens apeeifies

i ncl ude et hanol ates, nethanol ates, and the |ike.
ingredignds i the sreciiedAguBISwher ei n t he sol vent nolecule is

"'@roaﬂl%s%rfu? %Bl\/&fésadTQHth:onﬁfounﬁngf E HeRAbh Yre also

effective anount escri an anount of
conteropiabech Uemm aThmﬁqvaTurmhngb,fas hmphm%le‘r&remn denoiesm

ffe hi bi t i
compayscifbal et AriPissU AT YOS MR s dm Aot SEHigCh .
unde%@é@@ﬁé&hidé?c@rwe%lbn bmﬁe%m@ldﬁ%eﬁﬁcéfgfr Aeklth i

formsalts which are also within scoeoft |s
compownshef bermute iié oe aselttandéocentyateribietsof. Flbdmuasmnlof prodrugs

s pro i By T igtBEESE) ReSu, PR 85 MORLER L Sy stéms

(1 987)5134 bf the A.GS. Slympbﬁﬁdn ISriRisNand ém Bicrevesitk Casféissn Drug
with i norgan and/ or orgam c acids, as wel|l

Desiggs, (16675 EQuAra B B0RBE. ot AmerisagaRnarmasgubealhsaasiation and
PergBfifoPrdd? B?ﬁw' 6f'\@gch WEhD {@&%@é&:“ﬂgr on bg ?éi@l'l%r?ce' tﬂereto

cont ai ns bo Si C nol e suc
| i"Siohede't meanp \ar pldisival associatiaz of a coanmpduad ddhidiicvention
limted to a.carhox

t h li )
with G86 G THQrRiSaNaTE FRolpoIRarhis Ay SIcal ASsPtiondnraieS Narying

degr@é@of RiERE cHidIBhT AN QF\H\Jd Gy(d%%e@EOHéiﬁﬁ [HeE&itAin
Phar maceuti cal | y acceptabl e WO 2004 6867

instapcay Us2s0isaEEl 9IS Capabd(% obisolation, fayaxample when one or more

h i,0l ogi cal I I
ot e mcieete dim &R alieRlie Sefe Eb/gition ot
"Sol@é@@h'étﬂﬁg@ésésﬂ%tﬁ@bmﬂoﬁ -pHdsead ?@@Ié‘t@tﬁlﬁ%@lvaft@é Non-limiting
exa y reacting a conpound of Fornula III

examcéggéésum@ spivetesaificlusle sinanelatess mptbanglates, asd dhe bke.
"Hydgé}{aﬁ?éié\éﬁlv%?é wﬂEPéfHE e bOBniTdldime 1o, @s one ' n whi ch

pr ecl &30Pt vl aqueoﬁs medi u

f J'Hffestide byndwpdm 'ﬁh@‘apeoﬂnally@fmmmramm blisadelamﬂ ton
Its i nclude acetates, ascorbates, benzoate

descpbRARBANALS fGrapoy Ao # SPRWOSHiNRidae pb%ﬁe)n? ipvegtion
i A e L o
amehca*atl‘ae,eambntane@tt mevem@t\he mﬁsm f onat es,

B0 PR SOSHS LA Sh el BRYE i Ao o
scop%t&fftﬁisqmeﬁtﬂm Rfe@éréﬁce td au d&ﬁ@d@i@@f Férmu;@ nepgtdionat es
(al so known as sylates,) and t

undesgigioditoriatiuge r%fereme\mu@ﬂts éln@regérwﬂ@ss gtheafwge drdiegted. The
terms'géft(%slj sfe(?nplwgd R(Q,Fe'mt&ecf“‘btgé acidic salts formed with inorganic

and/or organic acids, as well as basic salts formed with inorganic and/or organic
bases. In addition, when a compound of Formula Ill 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 salts") may be formed and

are included within the term "salt(s)" as used herein. Pharmaceutically acceptable
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phar maceutical ly useful salts from basic
phar maceuti cal conpounds are discussed, for exanple,
whooE02d8eT ge et al, Journal of Pharnaceutical BCT/@me®029498
15 (1977) 66 1 1-19; P. Gould, International J. of
Phar maceutics (1986) 33 2@1-217; Anderson et al, The
Practice of Medicinal Chem stry (1996), Academ c
(i.e., rioreRXic, Mo@lballyaawepmbTél)%aﬂISMQ)er}ed Bithdugh Bth& salts

Adm nistration, on their website

are alspaisefidi 33 rf%gmh@scomoqwé&fabe Epé@%%mﬁyw fpéméidef%e

examéal, 484 tﬁ‘%?&%ﬂ:{ﬁol% cff?:%'rr‘ﬁu Ilfn%sp@o iy uﬁ}wﬁﬁ@ﬂéhﬁ%nt of

acid omrmdasposm aeansajuimlert drabumte ireamédiort slchsad bse Fuehich
s cal ¢j and ma nesi um sal t sal ani c
the seluEaiiels exia eduaispar Hesed Sy bapuaton
dECY M g&rywcﬁawﬁén séﬁ@%d@&&ﬁfes @eéo@atéti b}é'rﬁgates,

am no ds such as arginine, lysi ne an
benzesmu&onanesogsulfateﬁt b@nar@sg bgntyratﬁs citates (anhorates

camp R IBHEIcR fureiaie A iR’ el nle® bydfiodass.

lactat@$, %hl@iﬂt@@&heth@h@bdﬁdnﬂé& fr@aﬁoﬁma(lén@sulﬁinﬁféé"hitrates oxalates,
diethyl, and di buty{ sul f at es) ag@c ai n halides
Y,

phosghates, Riepianates: sale atﬁﬁdSth %ﬂf §. dadarates. oni des

thiocy 2L i8R s RN ik A6lAE Ak oSzt ARl

and 0 uch ‘aci d
Additisablhg suidbs Warﬂh el gemeaaillg/ corsiieted suitable for the formation of
har naceut i c table salts within the scope of
pharmaeytica t’ﬁ% %'83‘2 "HP%\%"%%%%'% eRrapgyds gie

dlscu%/fgﬂé%{)@%e 2B egé Q?%ﬁ%urr?aa o‘? 2l aE8&ical Sciences

equi val ent forns e correspondi ng
(1 977() @@Q)md@ Po GoqiﬂulpiBMIOmBI tlh@f H’Inﬁmmaecolivcs dﬂﬁﬁ)m‘t}m 7;

Andef D) ), b Padtited b8ieRRLERE TR Rl AT BB Egt

New ¥ri@@nden TThel OrdHyeeBbsH Food! & D?rug *Adrﬁnnis%;*%@ﬁEWefshfr@wﬁ
are contenpl ated herein as part of the present

D.C. omihsgit wehsitey. These disslosyres arg ineprporated hereijdanteference
theref sonmers, optical isoners and the 1ike) of the present
cOnpounds (including those of the salts, solvates and

pEsdmplsrydiasidisaltoinplode dsnagniveh salts, Akt m@tél%a&ﬁ@uch as
sol vates of the prodrugs%] such as those whic
sodiugy;lighiugy, @”ﬂd’%@%ﬁ*@tﬁaﬂt@ kelinseadh mela| #alts ’%U)h as Ca’C'Um

o U, o REVT RO BELS ST LI, iy
such astdioyeidtexymmines At budpi amlmssandmdltsimthtammomdszsuch as
argining, BRinesfne 45 s Bist FfrefiaiSpDisang Srotss May'be ©
quarternized with agents such as lower alkyl halides (e.g. methyl, ethyl, and butyl
chlorides, bromides and iodides), dialkyl sulfates (e.g. dimethyl, diethyl, and
dibutyl sulfates), long chain halides (e.g. decyl, lauryl, and stearyl chlorides,
bromides and iodides), aralkyl halides (e.g. benzyl and phenethyl bromides), and
others.

All such acid salts and base salts are intended to be pharmaceutically

acceptable salts within the scope of the invention and all acid and base salts are
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(such as, for exanple, 4-pyridyl and 3-pyridyl).
I ndi vi dual stereoisoners of the conpounds of the

w0 poogfozdsen may, for exanple, be substantial ly PEePESN3/029498
ot her 15 isoners, or may be adm xed, for exanple, as
racemates or with all othet? or other selected,
stereoi soners. The chiral centers of the present

consitiBieRinéduivaleantdedrddorms dith&ceasspandiag icompytinds for
defined by the IUPAC 1974 RecomTendatl ons. The use of

purpqsp}é of éheriivessippr | "sol vate” "prodrug” and the like, is

pr og'%cg’ﬂ]cﬁs enlani |lJc|)¥n:Uf|[slcltell éétr%égyggﬁ%féﬁd Pﬁﬁgbr‘r@ér gﬁfe%gf’ may

exist inatheirrtaotomer@dfopes(fdr @m&:hplesaﬂahsamldemnmmemer) All such

prodrugs of the inventive conpoun The coppoun
tautoav@eerfagﬂg af%cwlf@mr}ﬂ@f@ﬁth%wnr?a%arﬁHgmﬁaer@ssaf@aﬁnﬂon

Phﬂ%?éﬂe‘o%%mél% (Ec?rré%a%’dl r edrﬁ@tr&qgfrﬂnase @iEalFﬁbt'ﬁ‘é’@?gcri the

can be inhibitors ro el n suc
like) ebthepresernthmnprirtist (ovchuding thosecgfdhe satte peaidates and
prodrip BF i caRbRAGE R el 58 Si@aisadlates b te brdiad):
such é)@(gh@é/é{f\lhibrﬂﬁ@?%;dulé'tﬂ %%9ﬁ1n6&ﬁ5~°cbrbcﬂfé o ean&@é 2 and

subsf@@mts neluding eapntienpoe ﬁ:crmSo@Nl"F@a mﬁmesth e\@f@ﬂéhp@@s@ace
of asg nﬁs‘? éjﬁg bnlggg r]'og}‘ﬁ é‘l%rrﬁr%y lsBFr%réfﬁ{oa{ifaéﬁergbﬁgﬁé?&rms,

ases Vira I'Séa

are chntegdladdogitisiathe @eup@bbmmmivénﬁom @k&g@maﬁmn@& isomers
di sorders, arthritis, i

(suchy@s.ifopexamples 4rRXridyf an@3 %@ui)alnq'\é@vﬂo%gﬁ%omers of the
comREHER TR ne PASRECH o oty auae lBrantsfPnse o
isomérs4aB@fbe admikeds fod example s ticerhates og vwoith aﬂhoﬁhlei’ iar other

ted h 04/ 867 P /USZ 03/ 029498
selecyf BBoRoster; L Cyraked s s dLeosaHMERIE PR aahe
Sor R%o%ﬁgﬁﬁdtlo'nrbé Aéfindd WR@EM}PM 1B 7R EAHMBhdEAOHE The use

i nclu but not limted to) the foll ow ng

of the: teraish| ﬁhﬁ" 'S@iwi@a|"ﬁrg)drll®"taft§fﬂ"@Hd(ebISamtﬂﬂdedkiﬂelea"Y apply to

the s%lgl scoé\(ate 'eaglgieprﬁ‘gg t%gvglg%n4nlf@?%eda e%l%té%%&%e?sgg#@%e%l tagfbnrﬁers

posithaneemers aiacematéHyr ?ﬂodrugb” ofthatiaveritivé cdthpounds.
i ncl udi ng squanous ce carci ngna; henmatopoietic

t USreenspouRGfpAetardingrie g invertiey (ﬂ‘iaH@ pheqrasplegicat ut e
oop BB LE e U poil By ETROGNI b1 LEWIGHL B o
kinasesrsuldhdis forsextannpib otne, inhibitors afehe dyglirpliepandentkinases,
mitogisahercd hETBRTeesrQuRETRRE, e Bt ghess © ¢

Gél@b‘é@é‘j‘ é’rﬁi tHRIROFHERY BT HEpSYIRH K RRA OBKYMFEIAGY HoE
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,
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.
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tunors of nmesenchymal origin, including fibrosarcoma
and rhabdonyosarconma; tunors of the central and

w@esipbassal nervous system including 15 astrPCHUSI003/029498
neur obl astoma, glioma and schwannomas; and ot her
tunors, including nmel anon®3 sem noma, teratocarci nonm,
ost eosar cona, xenoderona pi gnent osum ker at oct ant homma,
t MO”rQ ispeifitiilyg thacompanads oﬁﬁdrdﬂakaolisll ¢ah bausefuhin thee

the k |
treatrppRiateyanatoRr FAncRSguRLIcg (i gfﬁﬁg%gb@\edf%ﬁew'@? r
carcﬂcﬁﬁgrlﬁbi%ﬁ\gﬁt%%??f fife Elgé&@untb?ea‘@' &dloRB wﬂ Uselulingn

tTéa I Sease process’ features
includihe enaillcetl dlihgy bancerpeebpmmwst, gah pblagldegr, o‘mﬂm pancreas,

stomise 5 PR Srsglote, b bR B R Pl L8R Gna
fHBRRROSoief t b&laﬂ yIPPAbiAficage, BlcRInY I<UKepia] Adute

restenosi s foll ow ng” angi opl asty or vascul ar surgery,
lymphm:ylhy m@rhemphacutedwmphobi@atlt vukemial Braelitpmphpege|T- cel

1. I t at t
oL ks R BA. hoRs sV BPneRe 'q%'ﬁﬂ@@homa
and BlkettBeyrHpRéMbk; i n the treatment of Al zheiner's
d| sease, as suggested by the recent finding that CDK5

| bemalopaiclc fmOrHe! PHESIsHEIRASE: INSHAIRG PEITLRRA ENFONS)
myel% &n‘%gb%‘&%ﬁ%@ n%?o?fs@%s%%&nd?&ﬂn@%ﬂgﬁeggeﬁc BrIéUHe%Ia

ce’or ptosi s opt
r etsmorns@f meseamehynagitorigin, aneladingtfibrosarcomenanid seas es
Conmpounds of Fornmula IIl, as nodul ators of apoptosis,

rhabd@myosACREBi ul in the treatment of cancer (i ncl udi ng
b%mﬁe SRS QL283P Ank ggnHﬁgpé?%W&%gﬁlsteﬁﬁ mtudmgn ted

to those types nenti d herei nabove viral
astrocyfoet, m@nsot(lassiomajlghgnmmnd amwanrmme@; and her pevi rus,
Vi rus pst ei,n- Vir b
D iR pes e b FRlnoti . At Gt gRe,
ostedﬂa\’cérﬁé eﬁélﬁﬁiéf@ﬁﬂa%?#@nﬁosun@U&e@at@i&tmﬁhdin&?&ge@d follicular
(1 ncl ud] ng but not Timted to systemc | upus,
cancer gadh Keppsisusarcgmaut oi nrune nedi at ed

I

D TSR Yold b epiiaH RS Reglutioor beikiaRgBitdiaton in
genet®l, Inhibigrs coulduwiadagenersitiie cetodtatior atyards @\rmmh oeiyrize bsaful in

not limted to Al zhei ner ease Al DS- relﬁlted

the tepafoRbt of a%@ﬁ?ﬁ%ﬁ@@@ﬁ%&é eaiasrimel calidn
prolii%fétﬁfn?] gl gznbeﬁlgﬁ 'ggb%t'afe Hié;g%l:gl’a‘spas %mﬁ%‘l Qébnﬁﬂ#\%ﬁdﬂ@bolyposus

I ar nerati on)
neurmf&)lrmdymsisasxtherosglammrmlmapaasﬁbrosaneﬁhatls iRsoNesisc

glomerlll gphr lséO(r:es enos1s foIE)wmg angioplasty or vascular surgery,
hypertrophic scar formation, inflammatory bowel disease, transplantation
rejection, endotoxic shock, and fungal infections.

Compounds of Formula Il 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).

Compounds of Formula Il may induce or inhibit apoptosis. The apoptotic
response is aberrant in a variety of human diseases. Compounds of Formula Il

as modulators of apoptosis, will be useful in the treatment of cancer (including but
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nyocardi al infarctions, stroke and reperfusion injury,
arrhythm a, atherosclerosis, toxin-induced or al cohol

wo edoaaset | ver di seases, hematol ogi cal di seaseBCT/US2003/029498
(including but not limted to chronic anem a and
apl astic aneni a), degener a4 ve di seases of the
muscul oskel etal system (including but not limted to

not lirfAké & epthoss itppatheatibhed hiesgindbowspriralnnfeetisns (imeluding but
rhinosinusitis, cystic fibrosis, nmultiple sclerosjs,

not “Fﬁlt%83/h@lfp§éﬁ'é%sl00>%(ﬁdsc%ﬁ%f@i““;%ﬁ"ﬁ V"@r%ﬂéh@é’"é‘ﬁ g%t nul a

sdondy 35\ B SOl o AP AR B0
autoimmured dlhwmso(lr&:hhﬁngm ubt lifnitet he systeaticiupusoeryithembtosus,

i nfections ncl ud limted to H YV, human 20
auto"ﬁamnq wedaed g.@m%(%%@&rltlasr SHBRP I e it PeR TSRy ¢
inflantha béfzﬁﬂ&’i‘séaé’é réiﬁj QYhBHatS - mﬁﬁ(f@gunds of

ormu t he

may al so e usefu in revention
neuranfegeoaratioe dxmémp(nrmmtﬂmgdmt inot teited dol Alzhaimier'bidiseage,

ADS e BRI o alkingsil BlsEasnr SaroBope GukiHl goiesiss
retinitd ?i?)h%&ﬁd)ﬁ‘ spinalp hfussaldrtadphycaid Gereballarisgerdrat®anly

ered an insult or inhibiting tunor relapse.
myel@b@p!ﬂﬁﬂwyaﬁromﬁmpéaatnarrmvlaalasbeﬁéc iy @sspaiated with

myociéopéléph%r&%r% gf? ke ?ggirgﬁgﬁﬁﬁbﬁ @gﬂlagfrhgﬁ\trﬁ@ §Bhetr sclero is,

ounag may al sl ors

toxnn-@idt&fedmr@mhml 8flatadibee disensgs, hpmatatogicl dissasds (mcludmg
r af i nase, or

1, , EGF
but ngGBled o chr@plcrm@@né( PRIGSNS AHSWIANEEPeRaTAHYE Qisgages of
the Eul%%ﬂel%{]éi'% gé&ﬁ&&ﬁvﬁut' dbt%ﬁﬁteﬂﬁ&@sf@%ﬁor@&s and arthritis)
cl at Wt k

| Sseases ass ther protein ases
aspiripeHsiikegtinoBOlsS2 0PSRN Wes, niftiple stlecosiadidoey d(seases

this invention is a nethod of treating a mammal (e.g.,
and Cﬁtﬁ‘ﬁﬁﬁﬁ’ 'Ravi ng a disease or condition associated with

t T rpindayofFEHS 1 ETdsTBhibtoF8f tABESIDKS addry mRydueké | rtw@

amount of at | east one conmpound of Formula I, or

level pheelidaeRNAcd DNAcswphasiseTBese agents ayarsd éhenefcs"g.t@ useful

in thecPERIMAN] of B RONT pshgMEba T iRfrOART. Hinlibiig
papilloind-eirug) hergdsvirudnp@apesi EbbteimBaieviruad Sitadtag eirus and

about 0.01 to 25 ng/kg of body wei ght/day of a
adengydund of Formula 111, or a pharmaceutical |y

(?f‘*tcﬁnﬁﬂa ﬁptﬁésrtﬁsé?foest?éeﬂﬂ‘?ﬁ WH@%’rpaﬁhﬁ?ntion of

conpo%n S0 'S 1nv ion may al so be u
cancen@liemadprevention is defined as |nh|b|t|ng the development of invasive
cancer by either blocking the initiating mutagenic event or by blocking the
progression of pre-malignant cells that have already suffered an insult or inhibiting
tumor relapse.

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

Compounds of Formula Hll may also act as inhibitors of other protein
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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10 (adm ni stered together or sequentially) with one or
nore of anti-cancer treatnents such as radiation

w0 b@dapss7 and/ or one or nore anti-cancer agentBCT/US2003/029498
sel ected from the group consisting of cytostatic
agents, cytotoxic agents (&uch as for exanple, but
not limted to, DNA interactive agents (such as

C ABBtHYrig3pett sfaKrIinbéstion k:a rrte@westré@urfg aneeraiel ¢s.g.,
taxol); topoisonerase Il inhibitors gsuc

humag) BQW@Q@E‘)“SGQSLB popenditipe Aaseciptadinitip; h%QQWSEQMHd@@'StGFmQ

AEEY) t
a thorgblficA/¥techle by ilor of HERE B3k Homlund FETAFHANI, or
pharneleRitiesiy aO(I:e;jmtﬁie sajtasriedlvate of sahba:cﬁmp@lhndagﬂh\tesmémdﬂ
as tanoxifen) ym di Iate syn has EI bitors suc

ad meferirs 6@&869@ 'ﬁ)aboyﬁpr Getoq bedy weight/day of the

com BN RILP|  ERr Cher.éag%asa%w 001102

mg/kgCof podyatveigint/dag df(amdmpmlurhd of\Ewmlelad Byor, a pharmaceutically

acceq%%ﬁlfebsf)qjhtoq,psﬁm de 3@' rOnl’ssgun(Pr otein transferase

Sﬁiﬁé%ﬂ?dﬂtﬂmk%f&mshwéﬁboﬁnwa%&b@ iBef FEhBNatidA -
di hydr o-5H-benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-y

(administeresk together pr seauestially) With-ons emos? @ @tm@&%ﬁﬁtwt%ents

sucn 85 AR el RG0S B U S8 b Bhosg o
the gﬁhb%?w'éls‘thgmflﬁws&ﬁm agertbacytaoxid agalts [sudn/aSiot 2Zxatrple,
farne protein transferase inhibitor fromMrck &

but n@dm&e@ to, WYA éHetactiveBgenth(suqB@sIdsrRially or aRrpHIDIEB):

eren (RSP Bp SN RSO 1 8ot
topoistanseagk; | ishibitarls (BudnadumMenam fdr GPT ey, ¢auptostar, or

opo S AR R P F AR BRI 1
epothﬁ@ﬁgsﬂ ﬁoﬁ'non ts @R\ EMEERD thiinitieee bﬂhpgéé fhibitors

fromMNovartis har maceuti cal s, East Hanover
(SUChJa,ﬁ‘ éé&aprouracde)r aeii-oreiabalites 4suclt as methedrexate); atkylating

agents (sAPh R rise ey SDBTOBRBAT ot PeaSBiaPlbeitygohiion,

Kenll\Q@ﬂﬁoN@?\l mrkey)h@ymplad)sﬁﬁmma@y R?Qﬁbi;)ﬂ @t—ot@nstrarwferwease
I natl ons

mhlbl@%rﬁ&ﬁlﬂ%ibaﬁe%@\ﬁé\ﬁqa(ﬂﬂ Hedld4R) 3a1 Osélhfﬂ@@rﬁ-ﬁblor 0-6,11-

d'hyd?(g%ﬂ gcgri?zfg[ %g% roé-%%glﬁ n@ﬁlﬁﬂﬁﬂ?—‘ﬁ-}) pﬁ%?rz}ﬂﬁyli DBl Rtyi]-1-

piperidin quaaberamidb| osrﬁ@bU@ﬁS%G fromP8 plodrirayRiough Corporation,

Tri et hyl enenel am ne, Tri et hyl gnet hi oghosghor m ne,
Kenilggethy New Jesspyugpifaiaib @ﬁfﬂ%@tﬁeor Kl nssen
Phar@%g 7 nﬁazé: hgé l{é 'f%‘r%%ah@éﬁ%é ?@E;%?edase bnhlbltor from Merck &
Comypdrog Nmaltaqous)eeﬁtapd)mtmew Jeesmy)yBMSwZM@ﬁQa(a fairaesyh protein

trans gg%xﬁ)ﬂlt%'\rﬂﬁforn? ré]ng%l %Ayersygquhb %?\grrﬁlaqgéur{%% t IPcrferllceton New
Jersey); signal transduction inhibitors (such as, Iressa (from Astra Zeneca
Pharmaceuticals, England), Tarceva (EGFR kinase inhibitors), antibodies to
EGFR (e.g., C225), GLEEVEC™ (C-abl kinase inhibitor from Novartis
Pharmaceuticals, East Hanover, New Jersey); interferons such as, for example,

intron (from Schering-Piough Corporation), Peg-Intron (from Schering-Plough
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Pent ostati ne, Vinblastine, Vincristine, Vindesine,
Bl eonycin, Dactinonycin, 10 Daunorubicin, Doxorubicin,
waEpioropiset n, | darubicin, Mthranycin, DeoxycofBPCTs1003/029498
M tonycin-C, L-Asparagi nase, Teni poside
17a- Et hi nyl estradi ol , Di ety stilbestrol,
Test osterone, Predni sone, Fluoxynesterone,
Corpdpatioms hanoboakthprap mmbmatloﬁﬁsarohmameombinations; ara-C,

. estrol acet a | predni sol one,
ad“awgﬁypi’t%%s?%‘? Sﬁ'@wag?v"@dm sol one, Trianti nol one,
Am i1 lo%ﬁﬂ @ﬁhé&ﬂglsomﬁé)%ﬁﬁ@%ﬁfééﬂ@) adénts include but are

ut et hi Estranusti ne
not linvikeol wwpa@bms:sar@r@bbanatme Llfmmmlded Melplﬁlana@h@eambucﬂ

PipODIRER P G SRR 4 Mbpv e Do BR R, usuran.

CarmlyblifX S @stthe, [SIPd &SRS, Dé\@f@éﬂﬁ@eﬂox&rtﬁﬁér@mr@bme
Letrazol e, Capem t abi ne, Rel oxafine, Drol oxafine

6-Mernaaptonstring fel RingwaninegFlugarating phosrhate, exdiplatiy, lwae@vmn

ThD |
ovat TR R SAHEH SR PAmagIRalt $1aft)
Pentdutdtirie) \dnidlabtiee, \thtdstineh ez, leleémycms:Dawncagymh or
tr eat nent W|th|n its dosage ran%e For exanppl e,

t.h
DaU“@D@C'PnPPESP'El&'C'B»I BRifHRIGB, Kiasulyeln MibVaRYEs: @PXYCOformYC'"

t
orEPSMELR PRI 0 S Dt ool
Testo@t&mnénﬁﬁelclbﬂscﬁw mu@(dest@r@reaDs@nbetaadmr? [tsrbpmﬂte
sequentj a anti cancer or .cytofo
Testolgdnne, MRS 26RaIn AP PresRapane oHet oitestostorone,
PredﬁiQ@lBHé?Pﬁét?fcﬁ':glon@@Hléﬁ‘b%ﬁngéhé oﬁﬁ@aé)iﬁor?@;éﬁgrddé the

sequence o mnirstration, conpou Formul'a 111
Ammmgl;atdsihirmdm Bskamustingi Madroxgpiagestasopeacstate; Leuprolide,

stration of t nown anticancer, o t ot oxi c
Fluta i | OrpTTeBRaApr st SB AR GRIEO DEYOD P
Amsddfiplel PréthrBspipBdRmbtarie) MifxaRttbRé t 0svdrhidyeD NavEenks

affected by the sequence of admnistration with

Anastigzoleahesazelgehapecithing Retexafine Proloxefing, ®7, 3375.

026867 PCT/ US2003/ 029498 27 techni ques
Hexa%&ﬁw%%ﬁﬂ[ e skills of persons skilled in the art as

vl forraalaaéd asd fivged dudes isachiembheationdiroglists emplay the
aspect, this invention includes conbinatjon

coma%wﬂﬁloé thig invantigRuYiitin §1e desagaEnasHescanRgd heeeipand the
otherf dsi‘?gia%ehlléal cti@ %@H‘BF%@&&H@“’[W tl'{;r?n its %Qéé@lr&g%"lior

vate t , an anount or - nmor
exarrmm ithe3a6R mmbtt@tcviemmtrwiwbsaheen fmmmido amgeym@'gistlsaheijwh
e _Wherein the amounts
knowprc‘éé

iRbaAg s I OPANGATOPLRETE R GAIBaR A o7 )6108. 2801
%ﬁ%&%&a@élm RIBPALS bRSadhintdiereBiRiBRRBRASIONith Rhdwn
anticancer or cytotoxic agents when a combination formulation is inappropriate.
The invention is not limited in the sequence of administration; compounds of
Formula Il may be administered either prior to or after administration of the known
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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confirmed by a nunber of pharmacol ogi cal assays. The
exenplified 10 pharnacol ogi cal assays which are
walewanrdsetl | ater have been carried out w th theCT/US2003/029498
compounds according to the invention and their salts.
This invention is also dirdtted to pharnaceuti cal
conpositions which conprise at |east one conpound of

technkesLdre within the sRilipbipamoagtskilleldliy the aepdawkl as stiehdirng
sol vate of said conmpound and at | east one
physigiRAEnaceutical |y acceptable 15 carrier. For preparing

CASEORIY! i BOIRAZHL Aenta Pkt RmeNaiay coppyons
an ammnﬁp:tf&ibﬂ@stmnel c&mp@md e ariviuie il smla nhammacteLmluaHy

accopipblscrall BT Ny B P, Snckk aiteaurt BLORR R rifs ant-cancer

treatrﬁér%%?ld é’rﬁt‘l-@éncgrhé’géi%\ﬁﬁb@ b0Ye L r8lrSthEBmBEnts of the
onpri sed fromabout 5 to about 95 percent

comp@undSi/etr@&ltglams eeﬁult iBulesitbti éherapedtic effetler s are  known

s Dizhemepaftgioa plRIGRt Bl dds SFER Ry HRigrmay be
conﬁﬁﬁé‘& By &1 mifbepOSHhHtalbdial 4888y AT f@éx&ndlﬁﬁeﬂge

forms suitable for oral admnistration. Exanp
pharpagelpgicaliaseaus Whish @sp daperiedclatern have begn ﬁ%ﬁrlﬁe@yt wth the

be f d
compRFRts 3LUfng 8 AT BTr AP BRI SR T 0P, o
Sqi h@mentldrstshalEdidmeoted_ o @enacsbiital cBoipdsitiunsgvitich
compEaE ARt one REnay shel B dal T bhamascetea, Agraptable
salt o'f‘%%l\}é?e BESA MRS IHEANPEL WaEEEnP pRRMNN SRSt chefptable

solutions for parenteral i1njection or addition
camarvveeteners and opacifiers for oraI sol utions, 30

ot B PR R B AR Sd r i TyB R i tnd8 Yescribed
by thBARVERtRSH, M rhbhaffAadvdNy eRedpiabld trieestar BéLiher8olid or

Aer osol preparations suitable for inhalation may
liquid;. riolisddferadireppationanaclude ppderss igaise dispersibleitrowes,

capsliB¥, &% s‘éﬂﬂ@uﬂg?éf’%e‘@ eap&p&éw{db‘féyrﬂ eydbe ggmprised

accep a e carr such as ‘an onpr ess

of froen gboui 5 togbout 98 percentactiledngregliant! iSlifablersolid carrlers are
preparations that are intended to be, converted,

know@HB Iﬂf"P Prip 81 B1AGHESIUPHCAO{NALS mﬁ’gﬂeﬁ’l'% SEeArat @'PO"?Ugar or
Iacto?ét l?%f)le‘?é Eﬂo erBAESMHEE 8hd 881185 ehh P . n%‘%hd dSHgd

I'ncl'ude sol utions, suspensions an Si ons.
formd hmtammmaisadmlmhteahmv eElxampleHmf phlasuabeutibsiily ‘aecabﬂable
der nal g%ao& tions ¢

camqtrﬁ%?ipdp%scqfégﬂgufap anggis&g sitions may be foun§ in A.

Gennaro (ed.), Remington’s Pharmaceutlcal Sciences, 18" Edition, (1990), Mack
Publishing Co., Easton, Pennsylvania. ,

Liquid form preparations 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,
suspensions and emulsions. Liquid form preparations may also include solutions

for intranasal administration.
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and/ or emnul sions and can be included in a transdernal

patch of the matrix or 10 reservoir type as are
wa@eowneedsbonal in the art for this purpose. ThePCT/US2003/029498

conpounds of this invention may al so be delivered

subcut aneously. Preferabldd the conpound is

adm nistered orally. Preferably, the pharnmaceuti cal

PAERFOR pieparationds@tabié fordaisalgtior aray includessmbtidrer and
~the preparation is subdivi de%gi[ fo Sﬁi?ta |y Si zeﬂ l.”ﬂt

solidsjipeyvdesiesn avhigh may ggdk SpMPAAIoRYIN AR MGCcetHgay

acce@%ﬁl!evc%rﬁx?ﬂgﬂgﬁ'&%'ar{a'rn%rb cotforeki&s hhy Cs [THHngfetrQ

reve esired purpose. The quanfity of active
c pigeoinoltidied zae wolit folws eregarpiieathat aonineydekto bacpaerted,

shorthefeleuticy 1 HGRRHaBT b eRagons atissther 867 A Dargpieral
admiﬁigﬁ%ﬁ%rﬂbégclgﬁamh%ﬁ% ihclide 56uAGRS!tsusPeABioNBGHRN éhoigions.

articular application. The actual dosage
e fhempetpommdshe thainamntionreay plsg hepdelitarable transdermally.

requi renents of..the L,en t M iskiy - Of
Tho GRelTON BBPRgePesRac ke herBrmelSreai S eng s
and/SlasAGSIohS SindEdar Bé irfclided incaltransdarine piatech dbthel mhtrix or
the skill of the art. For convenience, the total
resenjair typeras aecoryersendl i the @rifen this PHIRRSS st ered i n

PGhLL ' ; i [ N HHutEHED

P AR Tp I hRnp Mg it d 6 dehgea R Busly.

i IRrefuralolp taedbopoling ipldministened oedllyy acceptabl e salts

thereof wi]l bhe requlated accarding to the jud nt

ofPrefeEably: e MEGeHb eI RTALPALT g UoltdipePREEit. In
such38fm, tﬁ@&ﬁé@ér‘éﬁoﬁ@ sabdifidell ihlbssupblyesiFe@sinweidsed Tontaining

severity of the synptons being 30 treated. A typical

appropriatemendttcsial the atlivagompayientre.goangffgctive amount to
.adm ni stration can range fromabout 1 ng/day to about

acm@@%ﬁ@%&ﬁ?g%\r%@ﬁ“abl y | ng/day to 200 ng/day, in two
t orHeoMianslity beaetiioseRpoMaY AP 4hAUe8E6 bf preparation may be
PCT/ US2003/ 029498 29 Anot her aspect of thbg i nvent i qn

variedooradiisted Hopr pbpul! ang eakgit J00BE) preferapbeirpgeabout 1 mg
t _of | .
o o Pl RS R R o FIRRA T BBELNS kgl o e

partiqungpgﬁgd@d;aa'bd. a pharmaceutically acceptable carrier,

vehicle or diluent. 5 Yet apother ,aspect,. of thi
i niiemestoal desagaemployegimay kg Vared difi9 ypon ﬁ@ast

e RENERNE Sy 12 @hantos s
Deteamingtionadf the prepartdasageangimamios e partiedpy situation is within the
skill of the art. For convenience, the total daily dosage may be divided and
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
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.
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and/ or anti-cancer agent |isted above, wherein the

anounts of the two or nore ingredients result in
walemines6t her apeutic effect. 10 The inventi on BEOCBHUSIO®029498

herein is exenplified by the foll ow ng preparations

and exanpl es whi ch shoul d 28bt be construed to limt

the scope of the disclosure. Alternative nechanistic

PAANAYSasHEtt aREHiO UtemtiBh sl atkit nwidihg Bethapputiotilyt 0
those skilled in the art. Were Nl\/gda%a are ¥

effectyecarmaveinf af lepsinng eempeved ghtaimda IBnoea pharmaceytically

o B A S8 oyl R AR 3R

carridr] @dticlé opahiledtSi Wi t h nunber of protons,
rrultlpI|C|t|es and coupl.ing constants jn Hert
i Net aaeber aap@wtqféhﬁdav$ Ior\ifch i CorpRENgAThaBONt of at

least %ﬁ@%%mp%‘ﬂmd‘?ﬁ%ldfma W%rpaeﬁﬁé}h%éu%élﬁga g?Q!B’I'e ds‘zeaﬁk or

| osystens MESS Spectroneter
solvaﬁ‘ibeL $a(td\cbmpouhdrﬂnd 2h berdunplodtt least @ge Gnﬂcamentbemy

m x 7mm | D; t f 0 - 5
and/c} apgoReneRERaEh IR SDOuR RGNNSO O e RS
ingrefichts restlit AP dedif&d tiRIrapbutieffédtme and observed parent

ion are given. The follow ng solvents and reagents may

bd hedfegntion discloged herein isgxeraplifiad binthe fellpwindgprapgrations

N O I T,
Alterativi! mgémﬁt@pahwﬁﬁé a3 dndlegdud straciareshivilbeoapgdrént to

but ox car bonyl: n-Boc or Boc nucl ear nagnetic
those g %éctroscopy NVR WO 2004/ 026867

9 .
A &ﬁé@rpﬁﬁ@% et S R R P T
Variqﬁ%ﬁ@é 2gb MBSy B BERIFS300TRI0 Mok He -k 6 (Foo
MHz) and are reported as ppm down field from Me4Si with number of protons,

multiplicities, and coupling constants in Hertz indicated parenthetically. Where
LC/MS data are presented, analyses was performed using an Applied Biosystems
API-100 mass spectrometer and Shimadzu SCL-10A LC column: Altech platinum
C18, 3 micron, 33mm x 7mm ID; gradient flow: 0 min — 10% CH3CN, 5 min — 95%
CH3CN, 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:
Thin layer chromatography: TLC
dichloromethane: CH.Cl
ethyl acetate: AcOEt or EtOAC
methanol: MeOH
trifluoroacetate: TFA
triethylamine: Et;N or TEA
butoxycarbonyl: n-Boc or Boc

nuclear magnetic resonance spectroscopy: NMR
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mlligrams: ng roomtenperature or rt (ambient): about
25C. 10 EXAMPLES Schemre 1 0O RB RR RS R4 R3 R2° ~"
WOR00RA2486R4 Br N R RCHO ZnCl2 N RL H2N R5 N R5I/US2003/029498
NaCNBH3 N R5 NH2 NH2 HNJR B A C For the preparation
of conpounds (R2 = H, R4 3hhal o, al kyl,
trifluoronethyl, 15 etc.) the known di am nopyri di nes
Ilqu1d(oﬁroMEtbgr@lemaﬁg%ﬁecﬁfﬁme’ﬁWBﬁm Type A are treated
under cycl oaddi ti on corﬁi &Gons to afford the parent
high rﬁﬁPlﬂ’éI@B[fﬁa%%ﬁ qeoreetRe é etons B. Reductive
mllhll% g@bl on wth al dehydes yi el ds conpounds of Type C
2004/ 026867 PCT/ US2003/ 029498 31 Schenme 2 2 R3 4 R
millinidIdéR® MnoAcCl, pyr. R4 RB(OH 2 4 2) NXS (X=Br or Cl),
CH3CN RNRPd(O) R~ NR3) HCO, EEOHNRS NR5 NH2
microffgrs: e D R2 = H3 R3 X 4 XRR4RCHO ZnCl 2 RL ~/
grams:NgR ~--</ NR5 N R5 NaCNBH3 E NH2 HN, R

milligrams: mg

room temperature or rt (ambient): about 25°C.

EXAMPLES
Scheme 1
0 \ X
R® 2 2 R rR2 R
R Rﬁ/mw R R R*
y\} X Br R1¥/\N X RCHO, ZnCl, R1—2/\N N
_ b St AN _
H,N™ > RS NT " R5 NaCNBH; NTN\F O R5
NH, NH, HN.
A B

c

For the preparation of compounds (R? = H; R* = halo, alkyl, trifluoromethyl,
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 vyields compounds of Type C.



F 5 For nore highly el aborated derivatives (R2 = Br,
C; R4 = aryl or heteroaryl), the parent conpound of
waywe/0B8ss treated under Suzuki coupling condi PCDOS2008029498
af ford conmpounds of Type D. N-Acetylation followed by
regi osel ective hal ogenati3in affords conpounds of Type
E. The internediate is el aborated via reductive
am nation to afford conpounds of Type F as descri bed
previously in 10 Schene 1. Schene 3 R2 R3 4 1)
RB(OH) 2, Cu(OAc)2 R2 REEEEMEP4A~- N R Et3N R~ -- rN R
= Ph 5 NR5 2) KOHH MeOH NR5 NHAc HNR GH
N-acyl ated derivatives of Type G are treated under
pyl gisi on conditions follgwedgby cl eaviageClofyrt he
etafe Hnder‘%fﬁ(%%‘l)z: condi t hons |t 0 fo@ﬁé;%orCl),CHsCN
u 15 type H._1Sc 20
US2Q03/029498 32 © 4 4 AcyTation of
(RO =RCO or S2R Sul fonyl affi ofiXNRS NH2 HN.. QR C |
TreatNMent of aniline core strudhres of Type C under
st Bndard acyl ation or sulfongpl ation conditions
'?g‘ilgrds the final products |I. Scheme 5 R2 R3 R2 R3 Rl
*~,,, R4 1) Boc20O DVAP R1 N I}I(R6R7R3 N R5 2) HNR6R?,

PAd(O R -
R RCHO,znCl, R _2/\N =

NP gs  NaCNBHg N R®
. HN.
E NH, R
F
5 For more highly elaborated derivatives (R? = Br, Cl; 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 regioseleciive
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 3
rR? R 1) RB(OH),, Cu(OAG), R? R

. 4 4
R EtsN R
R1\2/\/ R— P R=Ph

5
N">SR® 2)KOH, MeOH N R
NHAc HN.

G H

R

N-acylated derivatives of Type G are treated under arylation conditions
followed by cleavage of the acetate under basic conditions to afford final products
15 of type H.

Scheme 4
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N R5 base NH2 NHBoc | ~ R2=H, R4=Br 1) NBS, CH3CN X
R3 2) TFA, CH2Cl2 NR R 3) RCHO, zZnCl2 R1-~N 6 then
WOOMBEB6N R5 HICK 5 K Nitrogen protection of PEriubi008029498
core |l of Typel (RR = H R4 = Br) followed by
pal | adi um medi at ed ami natid@n reaction affords the
adduct J. In an anal ogous fashion to Schene 2,
br ojni nﬂtal on foll owed by deprot ecthpn gfd reductive
anmnat ijon af fords the adducts of type [K. 0
)

EXAMRIyEtidrOorBr  Br A{IZ
rt v%s added

T—a_m
Md l&ﬁ oxar%é’}/?—'ﬁe'cl(rg 1/15 nl) at

conc. NRB, (0.3 nL) and the mxture vvh%‘Qhefl uxed for

30 mcn The m xture was cool ed to rt; whereupon NaHCO3
6°g, 30.8 15 nmmol) was carefully added foll owed by

dTmatsmt afldniinewond strliictoresoofdEyperGtunder s(dndard acylation or

i oxan :1/15 nmL). The resultant
3”"“’"\%@%@5&@“@@@? (Prg%?%é %n%llegrpg%cesolr 14 h and was cool ed
toit. The mxture was gph&h@sW th I M NaCH (30 WO

2004/ 026867 PCT/ US2003/1029498 33 nlL) and was
extractgd wirth CH2CI 2 (3 x 35 ). Thg? orgﬁni c layers

wer e%;?io d, rnashegowot Buap ne (1 x NRgRi ed
(Na2 Iiler ed -aré—econReentr a

pressur ey Hﬁgd P)ﬁ'N@e%ﬂ?%O)of the N Si
conmpound [ M 214bgge. 5 PREPARATI VE
Fol | owi ng tH\@"Zpr ocedure set forth in Pr epar ative
Exarrple (5 byt by utilizing

1) NBS, CH3CN x R
2) TFA, CH,Cl, NR«R
3) RCHO, ZnCl, RI—’
then NaCNBH; NT RS
HN.
N-r
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.

PREPARATIVE EXAMPLE 10

N Br (/\N N Br
l = — NG~
H,N N
NH, NH

To a soln of bromoacetaldehyde diethyl acetal (2.37 mL, 15.4 mmol) in
dioxane/H,0 (2:1/15 mL) at rt was added conc. HCI (0.3 mL) and the mixture was
refluxed for 30 min. The mixture was cooled to rt whereupon NaHCO;3; (2.6 g, 30.8
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 rt. The mixture was diluted with 1 M NaOH (30
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known di am nopyridines (J. Med. Chem 1997, 40, 3679),
the following imdazo[l,5-a]pyridine cores (Products)
woweog/opisepar ed as indicated in Table 2. Tabl e PCT/US2003/029498
Preparative 1.Yield (% Pyridine Product Exanple 2.
M4 NC / NC 1.73 113N N- 2. 168.0 NH2 NH2 1. 84
N N2 148.0 12 H2N NH2 NH2 10 EXAMPLE 20 Br Br N N
mL) aNd hdBikirattdd Wit CHaCHABW 3B mLYf Tdva drigaeid lByés wered. 47

CombINE, MASHATAHHDEYS (2O b Bt psh QiR (Bared g0 b
concérme{ted ﬂﬂgenléc%&gdégeg@re@ afBr$4. 2% Ehﬁui &éé#etdam

nxture was stirr ere 37 nyg,
compOuhd [MmoH) = &d44.Gldded in one portion. The mxture was
PREI§ refl 1 14 h, cooled to it, and

uced pressure. The crude
i Rt #idi
SR8 1R 5D PR it byrog ting
knownlwhemmﬁdmﬁe(Js@bafr ghem. 19R¢€, 46u3B(R), the/tellowing

miasZ3 S A B s b AR fovio

(Na2S™4) Table 2
Preparative o 1.Yield (%)
Pyridine Product N
Example 2. MH
Nl S (/\N Xy ¢ 1.73
11 HN" N 2.168.0
NH, NH,
1.84
DK P 2.148.0
12 H,N N
NH, NH,
EXAMPLE 20
Br
Br 7200
o A
N~
N 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
ZnCl, (112 mg, 0.82 mmol). The resultant mixture was stirred for 1h whereupon
NaCNBH; (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 CH2Cl> (7 mL) and 2M NaOH (3 mL) and
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filtered and concentrated under reduced pressure. The
crude material was purified by prep TLC (6 x 1000 M
w@200a26852Cl 2/ MeOH (20:1) as eluant to afford PRI/IE§2083/029498

(37% of a red-brown solid [ MtH = 305.0]; np 167-172
C. EXAMPLES 21-26 Fol l owidfy the procedure set forth
in Exanple 20 but using the prepared aniline

the la§erd watd yssarbfyce Ph@bigueolrx Riyet ®ais Ektréiclet) with@reaied x 7
in Table 3 and conmmercially avail abl e al dehy des t he

mL) agmaﬁlqrg@raa layarg wlcm@p%r il Bepsoadigdeyes W«'ﬁ) diieg fNazS0,),

filtereﬁr %graﬁéjdéﬁﬁ reddt Eg p?ﬁ-\ﬁu?% e c}t(gé ?Hiéjcg?éﬁwﬁunﬁed

by pr§§3L@ (6HN1 @do lLM)&JsW@Ck&CIZ/Me@H (20: H'D b ENaRit t@3Fof 52hg
11 3. 131-133 N N WD 2004/ 026867 PCT/ US2003/ 029498
(37%38f aked-browg soligd gVim-h= 395d1ompHe728741C3. 131-133 N N

EXANMPLES 21-26

Following the procedure set forth 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
were prepared (Products).

Table 3
1.Yield (%)
Prep Ex. .
Ex. ) Aldehyde Product 2. MH
Aniline
3. mp (°C)
N™ X
(/\/JQ/ 1.73
NT P
Os H
N 2.238.0
21 11 3. 135-137
N
(/\/ _ 1.57
Os H N
HM 2.239.0
22 11 = 3. 131-133
) -
!
N >
N




o0 H1.95 HN 2. 258.1 24 12\

Nf

~ ~ 3. 119-122 C 1.35

~OH2 259.0 HN 2512 3. 125-127 NNC 1.55 O
woi2@4/02887 0 HN 26 12 61~ 3. 127-130 N PREPARARCT/ES2003/029498
EXAMPLE 20 Br ~N N NH2 NH2 WD 2004/ 026867
PCT/ US2003/ 029498 36 To ®5sol uti on of brono conpound

fromPreparative Exanple 10 (1.0 g, 4.72 mmol) in
H20 (471 25 m totja was added PhB( 2
(1.2 g, 9.4 | mol), KS3H g, 14.2 mol ), ang. g8
Pd( PPh3) 4 (0| g4 0. 47 ~"The m xture was|heated
ath refluxfoE and [was ¢gpled to it. EtOAc (20238Y
ang .5 water (10/ L) werle addedyand the |[ayers wehe o
23 squrat ed. The aqueous |l ayer s extracted wt 15Et1&c133
(3 x 30 m-) N he or|gani c [[aylers were conbi ngd. The
offgani c | ayef was washdd wi therNne (1 x 25 mL)| dried
(Na2SO™4), filtered, and concentrated under rediyced
pressure to pfford a brlown oil. The crude produ¢t was
oo fiﬁ:mb(ﬁum TO00 Ky oSt g CHZCH 2 vEoH |
(25:1) as elpant to (/\/I\Q/
N
0w H N 1.95
HN 2.258.1
24 12
3. 119-122
Cl
(/\N > 1.35
Os_H NN
HN 2.259.0
25 12 = 3. 125-127
g P
N o |
N
Cl
7N 1,55
N/ =
O H 2.259.0
HN
26 12 = 3.127-130
' =
N |
N

PREPARATIVE EXAMPLE 20

(/\/N

N

\Br

=

NH,
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10 afford 0.9 g (912 %9 of a brown solid [M+ H =

209.0]. PREPARATI VE EXAMPLES 21-25 Fol |l owi ng the
w@e@amehisse set forth in Preparative Exanpl e 20r@rrUSivg3/029498

utilizing different boronic acid in the Suzuki

coupling reaction with ani36 ne from Preparative

Exanple 10, the followi ng aniline cores (Products)

wepea polaflan efibesnd cdmpauead fiom PtSpdialive Ekamidel1® (4.0 g,

4.72 i) DWRIHES187: B ol 04Tt atag added BhBOT G Thels. 0.4
ol 2055, 3 27 i SRS (R 47 N e
mixtuRCAS$EEIS abeilag for378 BRBdNvaFZoblegido rR4ELOAC 232 7d. )aand
waterWO rrl?[_) v(aé'reNla_gdeca an(g 'ﬁ% Fa?le‘rss vl\\}e%é %gparza?eal.v %hg %%‘ugous 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 (NazS0.), filtered, and
concentrated under reduced pressure to afford a brown oil. The crude product
was purified by prep TLC (10 x 1000 uM) using CH2Cl,/MeOH (25:1) as eluant to
afford 0.9 g (91%) of a brown solid [M + H = 209.0].

PREPARATIVE EXAMPLES 21-25

Following the procedure set forth in Preparative Example 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
Table 4.

Table4
Preparative Boronic 1.Yield (%)
_ Product N
Example Acid 2. MH
1.78
X
21 a | N f 2.244.0
_B. NN
HO™ "OH NH,
1.65
e 2.278.0
. O |
L CFs {/ ~  CFy
HO™ " "OH NH,
Cl
23 B N™ \F 2.244.0
HO™ " "OH NH,
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NH2 PREPARATI VE EXAMPLE 30 N\ \ / N N N NH2 NHAc To
a solution of aniline fromPreparative Exanple 20
W@ 2002226867 0. 59 mmol ) in CH2CI 2 (3 nlL) at O0C weST/afme(029498
pyridine (72 L, 0.89 nmol) followed by 5 dropw se
addi tion of AcCl (50 L, 0371 mml). The resulting
het erogeneous m xture was stirred for 2 h at 0C and

Was concent rjat ed under| reduced pLessure. The grude
resi due was |[suspended | n CH2Cl 2 m-) and sdt. aq.

o4 NaHCO3 (5 mi|-) d the ' epar at ed. |Theé6
aqueous | aygr wgs extrpdct ed (2 x 1 o)
and the orgdni C/BLaéers we V/\%rrbi ned. The organiozcrﬂm'O
| ayer was wgsted @0 with brime, (1 x 7 L), dridd

L (Na2SO4)  filltered andl concentrated under reduded

pressure. The crude prpduct was pur@fied by prgp TLC
(4 x 1000 M| using CHCI2/MeOH §2%: 1) as eluarft to
afford 0.12 g(HPEQWbI | owi sh solid1.[M H
25 = 252.0]. PREPARATI E/\\}Xl LES 31-36 15 Fol | ow &92@%
procedure sdt forth in| PNE] tive Exanple 30 Hut :
utilizing tlhe follow phg anijjne cores describgd in
Preparative |Exanpl es 1D, 21-25°> the acyl ated

PREPEBATAE EOANPLE®RICI S) Were prepared as inadicated in
rabre 5. WO 20047026867 PCT/ US2003/ 029498 38 Table 5

Preparative 1.Yiel %9 Aniline Product npl e 2.
31 21 Cl 2.286.0 N HAc 1.98

NH, NHAc

To a solution of aniline from Preparative Example 20 (0.12 g, 0.59 mmol) in
CH,Cl, (3 mL) at 0°C was added pyridine (72 pL, 0.89 mmol) followed by
dropwise addition of AcCl (50 pL, 0.71 mmol). The resulting heterogeneous
mixture was stirred for 2 h at 0°C and was concentrated under reduced pressure.
The crude residue was suspended in CH2Cl, (10 mL) and sat. ag. 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
with brine (1 x 7 mL), dried (Na;SO,), filtered and concentrated under reduced
pressure. The crude product was purified by prep TLC (4 x 1000 uM) using
CH2Cly/MeOH (25:1) as eluant to afford 0.12 g (78 % yield) of a yellowish solid
[M+ H =252.0].
PREPARATIVE EXAMPLES 31-36

Following the procedure set forth in Preparative Example 30 but by utilizing

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

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




32 22 CF3 NHAc 33 Prep. Ex. / N C 1.93 23 2.286.0

NHAC Prep. Ex. / N CF3 1.89 34 24 N 2.320.1 NHAc C
w@E20memseEx. 1.76 35 25 2.292.0 N HAc Br 1. 88CT/BS2003/029498

Prep Ex. 10 N2. 256.0 NHAc PREPARATI VE EXAMPLE 40 Br

N N N N NHAc NHAc WD 2004826867 PCT/ US2003/ 029498

39 To a solution of acetate from Preparative Exanpl e

30 (0.12 g, 0.46 mmol) iTghl&A3CN (5 nlL) at 0 C was

added NBS (73 ny, Q.41 nnnlj LN onpgpnnLjﬂn to afford

Prepagativg er ogendo %ﬁéné xt ur \Wﬁg&&}r esul ting sol uti on WXield (%)
irred for 0C pon the reaction nxtyye
Exa és concentrlat ed under [reduced pressure. The 2é‘rl\wu%l{e
material wag purified py prep TLCA6E x 1000 . tN) using
CH2Cl 2/ MeCH E(RZ’]O_: 1?5 as|eluant to ford 0.14 g {(BYY
31 E;A?/P{Eg Z\iv ellgfl)l Ich\)/lvvi-l-nZ/S e p ocu?SP’SAS?T} z)/Ft H-i496-0
Preparative |[Exanpl e 40| b® By utilizing the fdllow ng
ani line corgs described in Pugparative Exanples| 31-34,
tha 2. hranp
1.98
30 Prep. Ex. (/\N x 2.3201
22 N/ = CF3
NHAc
33 Prep. Ex. (/\N XN cl 1. 93
23 NT ~F 2.286.0
NHAc
Prep. Ex. (/\N SN CF, 1.89
34 24 N~ 2.3201
NHAc
C
S
Prep. Ex. (/\N e\ 1.76
35 25 N 2.292.0
NHAc
(/\N . Br 1. 89
36 Prep Ex. 10 | W=\ 2.256.0
NHAc

PREPARATIVE EXAMPLE 40




10 derivatives (Products) were prepared as indicated

in Table 6. Table 6 Preparative 1.Yield (% Acetate
woe@doedseExanple 2. M+ Br  1.79 Prep. EX. 4BCMUS2003/029498

2.366.1 31 Ni C NHAc Br 1.72 Prep. Ex. N 2.400.1

42 32 N/ CF3 NHAc Br P3&. Ex. / NC 1.76 43 33

N 1511 2.366.1 NHAc Br Prep. Ex. / NCF3 1.89 44

3'{40 B Sol@’ucﬂﬂ@f écéﬂbl‘écfrm éf&%@arﬁ@y g089¥$9t&mol) in
CH3CN (5CmL) at O§C was added NBS (73 mg, _Ol\élﬁsgnn!}lol) in one portlgmg afford
a heterogeneous mixture. The resulting solution was stirred for 1 hat 0 °C
whereupon the reaction mixture was concentrated under reduced pressure. The
5 crude material was purified by prep TLC (6 x 1000 uM) using CH,Clo/MeOH (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 sé’t forth in Preparative Example 40 but by utilizing

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

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

Table 6
Preparative 1.Yield (%)
Acetate Product .
Example 2. MH
P E Br 1.79
rep. Ex.
41 i 2/\ N 2. 366.1
NHAc
Br 1.72
Prep. Ex. 2.400.1
42 P Q/\N A
32 N/ = CF3
NHAC
Br.
43 Prep. Ex. 2/\,\1 S cl 1.76
33 N= 2. 366.1
NHAc
Br.
Prep. Ex. %N N oF, 1.89
44 34 N 2.400.1
NHAG
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PREPARATI VE EXAMPLE 50 Br ~ ~ ~ Br N/ NN~ N ~
NHAc NH2 To a solution of 3-bronp derivative from
wee@parabi ve Exanple 40 (0.14 g, 5 0.41 nmol ) POT/ESIOBB/029498
(3 nm.) was added conc. HCl (0.2 m-) and the m xture
was refluxed for 4 h. Thé0m xture was cooled to rt
and was concentrated under reduced pressure. The

crude produpt was partfiti oned betwe CH2Cl 2 (7 nl)

and sat. ap. NaHCO3 ({BrglL) and | ayers wer¢.
separated. [ThERdieous :é;a. H- 98

45 : tracted w {
CH2Cl 2 (2 x| 45nl) and ft ggni ¢ layers were )2 370.6

combi ned. The 10 organi c Nayer was dried (Na2Sp4)
filtered angd concentrated undgacreduced presslre to

Affard AN 411 o4 (092 0L H A .

£ £ £ Loo 4 ' S R
oo o U, LL Jo- /70 yT T U) Ul alir-ogrr=winmte SO0rtu rive=

g\
H = 288.0]. This nmaterial was carried on w thout

PREPAHANSE PXAMPIGREDON. PREPARATI VE EXAMPLES 51- 54
Fol'Tow ng the procedure set forth in Preparative

acetyl atBé idi bres descri 0¥y i
Exanpl es 7#4N- 447 the aniline deri
ared_as i ndi cated—i1 Tablg

Preparative 3NBrorm Product 1.Yield (
Derivative 2. NfAH Prep. Ex. Br 1.88 N251 2. 322.1

i.il@%l s%hftggw?ofgabggmoﬁll %gsg\ge Eg%gr%é%g%\%z%%pleﬂo &5 14 g,
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 CHzCl, (7 mL) and
sat. ag. NaHCO3 (3 mL) and the layers were separated. The aqueous layer was
extracted with CH2Cl, (2 x 7 mL) and the organic layers were combined. The
organic layer was dried (Na»SOy), 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

the following 3-bromo acetylated aniline cores described in Preparative Examples

41-44, the aniline derivatives (Products) were prepared as indicated in Table 7.

Table 7
Preparative 3-Bromo 1.Yield (%)
o Product
Example Derivative 2. M+H
Pro. £ B, 1.88
rep. Ex.
51 b (/L N 2.322.1
41 NT F Cl
NH,
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NH2 Br Prep. Ex. 1 NC .99 53 43 N, 2.324.1 NH2 Br
Prep. Ex. NcF3 1.94 54 44 N 2.356.1 NH2 EXAMPLE 100
w®deo04B26867 N N\ N NJHN NH2 N To a sol uti onP@E/US2003/029498

aniline (0.11 g,

0.36 nmol) from Preparative Exanpl e

50in 5 MeOH (4 m-) at r41was added
4- pyri di necar boxyal dehyde (44 L, 0.46 mmol) and ZnCl 2
37 1My, O. 04 Mot ). Thg resuftant i Xxture was s W THFd
for 1 h wherleupon NaCNB#3 (29 46 nmmol ) was’
added in ong mept Eqn. They s stirred pR.358.1
52 reflux for 14 h, cooled €o_ oncentrat ed| under
reduced presﬁ?re. The |criNde was parti Li oned
bet ween CHz2@l 2 (7 m-) tand ZMH\IaO—I (3 m.) and 1P the
| ayers were |separated. |The aqueous | ayer was extracted
wth CH2ZCI2{(2 x 7 nl{) and the grganic |ayers|were
combi ned. THe organi c I{dfer (Na2s&™4) ,
filtered and R5éReEMt r at ed junde el pressurpl- 9%e
53 crude materi was puriffiredl b prep TLC (6 X 10203M1
usi ng CH2Cl 2/ MeCH (20: 1) elfuant to afford 0.p7° g
(49% of a brown solid|[MH =NB8¥9.1]; np 167-17RpC. WO
2004/ 026867 'PCT/ 11S2003/1020408 A2 MES 101.118
Fol | owi ng the procedure set fort Exanpl e 100 but
oIng e PR | s or, 1.94
54 44 N= NF 2.356.1
NH,
EXAMPLE 100
Br.
Br. %\N oS
%N = NP
N=~F HN
NH
2 =
]
N

To a solution of aniline (0.11 g, 0.36 mmol) from Preparative Example 50 in
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 1Th whereupon
NaCNBHj3; (29 mg, 0.46 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 CH,Cl; (7 mL) and 2M NaOH (3 mL) and
the layers were separated. The aqueous layer was extracted with CH2Cl, (2 x 7
mL) and the organic layers were combined. The organic layer was dried (NaxSOy),
filtered and concentrated under reduced pressure. The crude material was purified
by prep TLC (6 x 1000 uM) using CH2Cl./MeOH (20:1) as eluant to afford 0.07 g
(49%) of a brown solid [M+H = 379.1]; mp 167-172°C.



ani |l ine derivatives (Preparative Exanple 50-54)
indicated in Table 8 and commercially avail abl e

w@b@elydes, the substituted imdazo[ 1, 2-a] pyriBCTES2003/029498
adducts 5 were prepared (Products). Table 8 Prep EX.
1.Yield (%9 Ex. Aniline A2lehyde Product 2. M+H 3. np
(© Br N1.84 o HN2.379.1 101 50 HN 3. 190-192 N
EXANNLES 91118 o H N 2.380.1 102 50 HN 3. 160-162 Br
NT.88 OHN i 2. 386.1 103 50 HN 3.186-189 S s
woollowinadhe peqceeture 9sh iyt trioxamplesHGput yging dee prepared

anilind RrivatiRd (Pr8fartvEMt Emifid 5k284) iRdRatdd in Table 8 and

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

were prepared (Products).

Table 8
1.Yield (%)
Prep Ex.
Ex. i Aldehyde Product 2. M+H
Aniline
3. mp (°C)
Br.
%N N 1.84
O H N= F 2.379.1
101 50 N HN 3. 190-192
l N
. N
Br.
%N X 1.85
Oy H NT ~F 2.380.1
102 50 HN 3. 160-162
Br.
%N N 1.88
= 2.386.1
3. 186-189

O H N
103 50 HN
%S
S




N1.53 OHN2.382.1 105 50 / HN 3. 157-159 NON NON

Br N1.35 OHNZ2. 495.1 N HN 3. 198-200 106 50 N
WOPRBa©O2d867 N NHBoc Br OH N 1.69 N 2.431.1 ROWUSINNE/029498
N HN 3. 222-225 O N O WD 2004/ 026867
PCT/ US2003/ 029498 44 Bra4® HN C 1.47 HN 2. 415.1
108 51 3.199-201 N N Bra

Br.
%N N 1.89
N 2. 370.1
O~_H
104 |50 HN 3.179-181
— ~ %
Br.
2/\1\] S 1. 53
Oy H N= 2.382.1
105 |50 ;;‘ HN 3. 157-159
NN g\‘
NQ/N
Br.
~
o 2/\): 1.35
NN 2.495.1
AN
106 |50 P HN 3. 198-200
N~ "NHBoc
N/l
k\N NHBoc
Br.
Oy H % N 1.69
NTF
~ o 2.431.1
107 |50 - 3.222-225
g z
|
N
O




NC 1.87 OHN 109 51 HN 2. 415.1 3. 196-199 N Br
YN~\ 1.43 HN / C O/ 2. 416.1 109 51 HN/
WG200626868 NON NON Br YN O HN G 1.40 1RAT/B532003/029498
HN 2.431.1 NYN 3.211-213 NH2 N \/N NH2 WO 2004/ 026867
PCT/ US2003/ 029498 45 Br 44N 1.90 OHNC 112 51 HN
2.421.1 ~S 3. 200-202 N S Br OHNNCF3 1.60 HN

Z] 449, 1
Br.
/NS
2.415.1
108 | 51 N HN
| 3. 199-201
N /I
NS
N
Br2\
/NS
o H S 1.87
2.415.1
109 |51 N HN
| 3. 196-199
=N /|
N

1.43

SN
O H N =
2.416.1
109 51 ;;\ HN
| 3. 206-208
“

3.211-213

XX
H NN C 1.40
HN 2.431.1
111 51 %;[%
7




113 52 3. 194-196 / NN Br OHNCF3 1.95 HN 2.447.0
114 52 6~N 3. 192-195 NBr\ //NC 1.83 OHNHN

WQ2003526867 115 53 3. 188-190 N\ N WO 2004/ 026B6GIUS2003/029498
PCT/ US2003/ 029498 46 Bra aN: Cl OH Ne 1.42 2. 413.0
116 53 | HN 3. 191-194 N4$ Br CF3 O HN 1.44 HN

2.449.1 117 54
%N D 1.90
= Cl

O H N g7
2.4211
12 o1 N g "N 3. 200-202
- 1 -
N~ g
\—/
Br2\
/NS
2. 4491
113 |52 N HN
| _ 3. 194-196
N = '
N\
N

N ~
s o5

O H N = CF3
2.447.0
114 52 g HN
| 3.192-195
N

SN Cl
s

s |s3 L N 2.415.1
l 3. 188-190




N\
188-190 N C

Br

N Bra NCF3 1.82 HN 2.449.1 118 54 HN 3.
SoHNI11.36 2.421 119 55 |

HN 3.

wQa2®422867 N WO 2004/ 026867 PCT/ US2003/ 029498 H(GT/052008029498

s ~N\ \ 1.22 N 2.422 120 55 0o/ HHN 3.118-121 N N
N. N Br N OHNGC 4583 HN 2. 483
Br.
X
%N cl 42
Os H N
n 2.413.0
16|53 | 3.191-194
N
B}\
/ N ~ CF3
o H P 1. 44
. 449.1
117 |54 N HN
N/ = l
N
N
Br,
~x
%N CFs 1.82
O H N/ =
. " 2. 4491
1e 1o | 3. 188-190
~N = |
N
Cl
Br. = \
N
TN
N 2. 421
HN
19199 | o 3. 125-127
~N
=




121 51 N 3. 106-108 CF3 NCF3 Br OHN / C HN 1.79

122 51 N/ 2.492 N 3.188-191 N~ N/ WO 2004/ 026867
WOEDAOERED3/ 029498 48 Br N OH N C 1.98 12BCHUSHOIMLI498

2.454 3. 197-200 S C G Brl \N OHN-C HN 1. 22

N g 2. 561 124 51 s02 N s48.211-213 6 02 6

PREPARATI VE EXAMPLE 60 Cl

Cl
Br. S \
NS
%N N 1.22
2.422
120 |55 _ HN
o 3. 118-121
- Z |
Na N
Br.
s
O H N/ = Cl 1.83
HN 2.483
121 |51 ]
SN p 3. 106-108
CF3 ~N
CF3
Br.
s
Oy H N Cl
2 o 1.79
| 2. 492
122 | 51 Ny N _
1 3. 188-191
Na _N




/ N\ Br X7Br HN HN To a solution of acetate (100 nmg,

0.39 mmol) from Preparative Exanple 36 5 in CH3CN (4
workgo4m26867 C was added NCS (47 ng, 0.35 mmol) i PCDOE2003/029498

portion. The mixture was warnmed to rt and heated to

reflux and stirred for 1 hygThe m xture was cooled to

rt and was concentrat ed under reduced pressure. The

TIL O~ (O 1000 _MA

LIL = S WA= AN SA= A A=A A )

afford 99 ny
Q2 WO 2004/ 036867
E BEXAMPLE 65 C ¢ ~I

Fol | pwi Mg “tHe prcdcedure set fo1rt%§3
e anpl e RO butynpy utilizing the geetsue
eparafive Exanple 60, the fingl
ed 5 {n 79%yiel d as and orange- 197-200
286.@] . PREPARATIVVE EXAMPLE 70 C Cl] /1 N

\ HN NH2 Fol | pwi ng t procedure set fjorth

in Preparatiye Exanple H0 but by @tilizing the dcetate
defri vative from Preparative Exanpl e 65, the fingl
target was piepared 10lin 98% vield [MH = 244 Q]

hi t e SO|Id |
29498 49 PR

Preparat i

123 derbVvati ve f

EXAVPLE 200 € C/ | N LN\ \ N N2 AN N
IS
O _H NE~” Cl
j N 1.22
N”" g l
_ 2. 561
124 |51 \\<SO NL/{Q, s 211913
2 —_— . -

@ 6702

PREPARATIVE EXAMPLE 60

Ci B
NN > NTNF
HN. _O HN.__O
Y T
To a solution of acetate (100 mg, 0.39 mmol) from Preparative Example 36
in CH3CN (4 mL) at 0 °C was added NCS (47 mg, 0.35 mmol) in one portion. The
mixture was warmed to 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 uM) using CH,Clo/MeOH (22:1) as eluent to
afford 96 mg (86%) of a white solid [M+H = 290.0].



Fol  owi ng the procedure set forth in Exanple 100
except using the prepared aniline from Preparative
waE@apka670 with 4-pyridyl carboxal dehyde, the PCTEB200%5029498
product indicated in Table 9 and conmercially
avai |l abl e al dehydes t he sgpstituted
i mdazo[ 1, 2-a] pyri dine adduct was prepared as a |ight
oyield. np 202-205C [MH =
PREZARAIVE 867 PCT/ US2003/ 029498 50
PREPARATI VE EXANPLE 80 Br N Br

sol ution 6k acet atg (30 ng, 0.0

Preparativ 40 in CHC 27Tty at

added Cu( 6 ng,—0.09 ol )3 =RhE 5
0. 18 mmol ) t3N (25 L, 0.18 mmol ?’ﬁ?‘ The m xture was

stirred for ZAHNTO rt and was conce Qd under

reduced pressure. The crude material wap purified by
prep TLC (4 x 1000 M using CH2Cl 2/ MeOH (25:1) as _
el Rallotvingthef pﬁrocddm@ sef fo(th];%jrewaratiw E(XB"[HW-EO:bUt by utilizing

40 S 81- h
the 5PEAE HaIUAGE N EPBrNedp A BDD- S gL B s Bippared
5 in79% giéldés‘,‘gndtdﬂé*n@@éhd [MdHacebglopt ed aniline cores

deScribed in Preparative Exanples 43,44 the aniline
PREH&RN’HVEA@EAME&S) were prepared as indicated in
Tabl e 10. Table 1Q.Preparative 1.Yield (% Acetate

Pr oduct dexanpl e Br ~NC 1.21 Pre . 81 N
2.442.1 ?3 Ci

: S

N - NN

HN.__O
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% yield. [M+H = 244.0].
EXAMPLE 200

Following the procedure set forth in Example 100 except using the prepared
aniline from Preparative Example 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].



Br Prep. Ex. NCF3 1.32 82 N 2.474.1 44 N o WD
2004/ 026867 PCT/ US2003/ 029498 51 EXAMPLE 200 Br B N
wORM402680%- N NH Cr O~ To a solution of the acRCHUS2001/629498

ng, 0.037 mol) in MeOH HO (1:1; 2 nL total) at rt

was added KOH (42 ng, 0.740nmol) in one portion. The

m xture was 5 stirred at reflux for 8 h, cooled to
PREFARATIVGE EXARSOILE®Ded to dryness. The resultant residue

was partitioned between H20 (1 L) and CH2CI 2 (3 nlL)

and the layers were separated. Thg aqueous

extracbed W th 2 (2 x 3 nm) and_the iC

| ayers re_co d. The organic |dye ds dried
(Na2SO4y, WilYered, and concentr at gg er reduced
pressur ey= crude i puri fi€d bé prep 10
TLC (4 x 1000 usi ng hexanes/ Et Qg by s el uant
to afford ¢ 679 of red-brown m sollid. [ MtH =

366. 1] . EXAWVPLE 201 Fol Il owi ng the procedure set forth

i n Exanpl e 200 but ' at .

o S ToSr o el P R e BT Prfachth Bxampin g
CHzcl}%gzgg;)o %lir'? Brs éJ&&@Hgé§8)§3¢6%g,wb§Mmegﬁgth(OH)z (22 mg,

al pyridi cts Were prepar
0.18 hiRvaddand E)jsN (2&bkie 0L18 Pnmpl)EXhelmiteledvasptirrest for24 bt it

and wza's (M)?I\T;enﬁgtieldi J]r?des;'regac&? %)ressure. The crude material was purified
by prep TLC (4 x 1000 uM) using CH>Cly/MeOH (25:1) as eluant to afford 15 mg
(41%) of product [M+H = 408.1].

PREPARATIVE EXAMPLES 81-82

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 Table 10.

Table 10
Preparative 1.Yield (%)
Acetate Product .
Example 2. MH
Br.
N Cl 1. 21
Prep. Ex. 2/\
81 P NT\F 2.442 1
43 @/NYO
Br.
N CF,4 1.32
Prep. Ex. 2/\
82 44 P NT\F 2.474 1
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15

Br 1.78 NCF3 2. 434.1 N 201 82 NH 3. 152-153 ( \ i
EXAVMPLE 300 WD 2004/ 026867 PCT/ US2003/ 029498 52 Br Br
wORM04026867 N\ N N / NHS HN Fol |l owi ng t he prPOUES20E029498
set forth in Exanple 30 except using the prepared
aniline from Preparative kE4anple 50, the acylated
derivative was prepared in 89% vyield as a yell ow
EXA [ o"P- 92-96C; [M+H = 332.1]. 5 EXAMPLES 301- 304
ng the procedure set forth in Exanple 300 but

using various aniline cores as indicated i ble 12
reactig ' gnat ed aci d chl dtides, th

acyl at e ¢d i midazo[ 1, 2- a] pyn duct s
are pre arProducts). Table 12 2 . Aci d EX.
Product N7 ne Chlaride Br Br N\ OCI N N

301 N HN OI\I\I\I%ZOI N (Prep Ex. 50) @}NH

To a solution of the acetate (15 mg, 0.037 mmol) in MeOH/H.0 (1:1; 2 mL
total) at rt was added KOH (42 mg, 0.74 mmol) in one portion. The mixture was
stirred at reflux for 8 h, cooled to rt, and concentrated to dryness. The resultant
residue was patrtitioned 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 (Na,SQO,), filtered, and
concentrated under reduced pressure. The crude material was purified by prep
TLC (4 x 1000 pM) using hexanes/EtOAc (5:1) as eluant to afford 9 mg (67%) of
red-brown semisolid. [M+H = 366.1].

EXAMPLE 201

Foliowing the procedure set forth in Example 200 but using the prepared

acetate derivative (Preparative Example 50) indicated in Table 11 available, the N8

phenyl substituted imidazo[1,2-a]pyridine adducts were prepared (Products).

Table 11
1.Yield (%)
Prep Ex. .
Ex. Product 2. MH
Aniline
3. mp (°C)
B} 1.78
/ N X CF3
P 2.434 1
201 82 NH 3.152-153

EXAMPLE 300




wQ@OB4M26367 N CI HN i N NH2 |

Br Br

od N

I N / N302 HNO N-

2004/ 026867 PCT/ US2003/ 029498 53 Br

I'N HN o

NH2 HNO Gssl ~'

N Cl

Br,
2/\)\] N
NT\F
NH

N Br Br
NH2 N N EXAMPLE 400 Br

NHZ N N WO

Br OCl NN/ C

O C N NeQ/USB031029498
Br N:-T :-T//

The core agpline from Preparative
Exanple 50 is reacted with

Br.
N= \F
HN

\fo

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 = 332.1].
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 imidazo[1,2-a]pyridine adducts are prepared (Products).

Table 12
Prep Ex. Acid
Ex. Product
Aniline Chloride
Br.
Br. X
Os__Cl % N
301 N % | A HN. O
NH, _N
(Prep Ex. 50) 7
x N
Br,
Br Os_Cl 2/\ N™S
74
302 S | X HN. _O
o
NH, N z
|
N




5 net hanesul fonyl chloride in the presence of pyridine

to afford the desired product. EXAMPLES 401-404
wWo-ioo2dsey t he procedure set forth in Exanpl e BODUB2003/029498

using various aniline cores as indicated in Table 13

reacting with designated &3 d chlorides, the N8

agqutcts are preparea (jFroaucts).
Syl fonyl Ex. Product J|Aniline Chl
PQT/ US2003/ 0289498 54 |[Br / Br \
N SO (Prep o) 1
N| 4 SN SC2  NH2 NHAc NHA
303 0450 N 403 HN. SO~
N |
~N
NH; 2
N
Br.
Os_Cl 2/\” =
B s  C
304 % N N
~
NH, N 7z
|
N
EXAMPLE 400
Br Br
e e
N/ Z N/ /
NH, HN. 2
P

The core aniline from Preparative Example 50 is reacted with
5 methanesulfonyl chloride in the presence of pyridine to afford the desired product.
EXAMPLES 401-404

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-a]pyridine adducts are prepared (Products).

10 Table 13
Prep Ex. Sulfonyl
Ex. P y Product
Aniline Chloride




N cl aN2 NH2 | N Br cl N Br O=S=0 N cl 404 N HN,
Ncl S NH2 ~ N HAG NHAc PREPARATI VE EXAMPLE 90 H
wobleda/0SBEP A ~N\ N N STEP B NH2 NHBoc WO 200B¢DRSRI6F 029498

PCT/ US2003/ 029498 55 STEP A: Treatnent of aniline

derivative from Preparati
condi tions (Boc2O, Et3N,

vie, Exanmp
ﬁP) affords the

| e 10 under standard

COEEES e——gdorbyvative b STED B
Trleat ment of the deriVative fromaT tandard
arfigiat i on htions |(Pd(OAc) 2, and by
enpl dyi entyl dmi n@ af f ofdg/t he
cycl am ne derijvat$ve. PREPA EXAMPLES
401 91-1 ol | owi ng tHe ptocedur ¢ rth in
Prlepar at 'hme Exanpl e 9Q fut “by utili zi ~ddie carbamate
dgscri bed ?n Preparatilv nples 90 Steg A with
vér(i:n%lﬁa{rgmas, the gmino derivatives fPrpducts) are
prlepared as 1ndicated|in Table 14. Tabl A
Prieparat i ve
Br.
g %N >
Br2\ 0=8=0 N
y NS HN.
402 P S0,
NH NHAc
NHAc
Br.
Br. '?I %>\N -
0=8=0 N/ o Ci
403 %>:N D Cl X HN
NTF | ! S0,
NH, Z P
l
N
Br,
¢ %N S
Br. 0=8=0 N/ - Cl
~
4 €>\N HN,
NH, NHAc
NHAc
PREPARATIVE EXAMPLE 90
§
I Bl stEPA I 7t:>
N= ~F STEP B N=F

NH,

NHBoc
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Am ne Product Exanple H H2ZN __ O N N 91 NHBoc 92 HN
Y OH~NOH NHBoc 93 HNON OH OH NHBoc H 94 H2N OH
wWOR@Ho02d8Boc WO 2004/ 026867 PCT/ US2003/ 029498 PBHUEL003/029498
HZN\~ (NN 95\ , e OH NHBoc OH HN OH (NNO 96 N e
OH NHBoc HN ,N 97 OH NHBee® OH H OH ~N
STEP A:

Treatment of aniline derivative from Preparative Example 10 under
standard conditions (Boc,O, EtzN, DMAP) affords the corresponding carbamate
derivative.

STEP B:

Treatment of the derivative from Step A under standard amination
conditions (Pd(OAc);, BINAP, Cs,CO3) and by employing cyclopentylamine
affords the desired cyclopentyl amine derivative.

PREPARATIVE EXAMPLES 91-100

Following the procedure set forth in Preparative Example 90 but by utilizing

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

H
N
H2N J N~
o 0| o0
NHBoc
92 HQ
OH

NHBoc
93 HN ( :
N \OH
NHBoc

H
N
HoN N7
94 2\6\ @:;F
NT N OH
OH

NHBoc




98 H2N OH NHBoc SOH SOH H N, 99 HZN' O N O NHBoc

OHOH H 100 H2N,,. ~N\ N, ND e (+/-) NHBoc
WEREPAESTT VE EXAMPLE 101 Br N H N.STEP A N SHERUR0DB/029498

NHBoc NH2 STEP A: 5 Treatnent of Boc derivative from

Preparative Exanple 90 ac ding to the procedure set

forth in Preparative Exanple 40 affords the 3-brono
adduct STEP B WO 2004/ 026867 DPTIHS;QQQ£Q29493==5;
Treatment of the jproduct|frgm STEP A unde Lg

t forf

ondi tions (HCl) raloag {to thes
n PrepaP@tive Exjanpl e|50 aflf ords i I |
lerivative. PREPARATI VENEXANPLES 102- If[1 5 Fd?h*owu ng

q
i
c
tthe procedure set|forth in Frepar ati veNiiBenpl e 100 bt
L
F

Ttz gt e car banat & |

°r epar ati ve Exanp| es 5,
Products) are prepgne S i
Tabl e 1590preparati ve

NN

the am no derlivatives

NHBoc OH
! OH
g SN l >
98 N™ F
NHBoc
—OH
H B
HN/ e,
- " O sone
N=
(+-) NHBoc
OH
N
HoN,, /
100 2 (/\JN\/;(
N= ~F
(+F-) NHBoc
PREPARATIVE EXAMPLE 101
Br. H
H N
X
(/\N N ND STEP A %/N \O
P STEP B NTNF
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:



carbamate Product Exanmple Br H VN \ N 102 91 N~ NH2

Br N 103 92 NOH NH2 Br 104 93 NN N SOH NH2 Bra
WO200M02686205 94 N OH NH2 Br H 106 95 ~V' N NeCHUSIbIR029498

Br 107 96 N YOH N NH2 WO 2004/ 026867

PCT/ US2003/ 029498 58 Br 57

Treatment of the product from STEP A under acidic conditions (HCI)
according to the procedure set forth in Preparative Example 50 affords the aniline
derivative.

PREPARATIVE EXAMPLES 102-111
Following the procedure set forth in Preparative Example 100 but by

utilizing the carbamate derivatives described in Preparative Examples 91-95, the
amino derivatives (Products) are prepared as indicated in Table 15.
Table 15

Preparative
Carbamate Product
Example

o Qj

&
w | e | WO
104 93 &Q O

Br

105 94

%
o tq

107 96




~\ N 108 97 N\\\~ N NH2 OH Br HOH ~N\ N 109 98
NNH ,0H Br H=110 99 N N;--T 0O NH2 OH Br H 111
wa0@4m2eshls 6 NH2 EXAMPLE 500 Bra H Br N N /PeMMUS2003/029498
tV .~/ N"ON NH2 HN N Treatnent of aniline from

Preparative Exanple 100 wigd 3-pyridine 5
car boxal dehyde according to the procedure outlined in

[ o W WaVa¥ £ £
L_/\U.Ilpl T LO0 A1 OT

01-510 Fol |l owi ng| t he procedure se orth 'n anpl e

5
500 but by utilizjng the aniline
108 97 D
109 98 2\/@ \b

10 00 @j Q

OH

Br. H

111 100 h‘\/‘j/
N= \F
NH,

EXAMPLE 500
Br. H
Br. H N
S0 — G0
_ N= ~F
N =
NH, HN
3
N

Treatment of aniline from Preparative Example 100 with 3-pyridine
5 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

10  (Products) can be prepared as indicated in Table 16.
Table 16



derivatives described in Preparative Exanpl es 101-105,
the final adducts 10 (Products) can be prepared as

w0 naisoadsett i n Table 16. Table 16 WD 2004/ 02686FCT/US2003/029498
PCT/ US2003/ 029498 59 Aniline Exanple Product (Prep.
Ex.) Br HN N _O N- 501 1 HN N Brr NN N OH 502
103 HNNBr F N NSCH 5037104 HNN Br H N NN O

504--105 N Nl Rr N__ NJ OH 5 106—HN-
T oo——FNN—T—1\ '“An'inﬁe U9 LT U0 —TiY

Example Product

(Prep. Ex.)
Br. H
S0
N
HN

501 102

502 103 N

503 104 HN

504 105 R

505 106 Hi




N WO 2004/ 026867 PCT/ US2003/ 029498 60 Br T \ N 506

107 HNOH sf N Br ~N\ N N 507 108 HNOH i f N
w®@eookfogdde7 N N N ~ 508 109 HN N SOH Br H ~N \P¢y/USH09029498

110 HNNOH Br HN N N~ 510 111 HN N WO 2004/ 026867

PCT/ US2003/ 029498 60

506 107

Br. A
TS
N~ OH
HN

3

SN
Br. !
e
NT ~F
507 108 HN OH

=

|
N

Br OH

508 109 HN

509 110

OH

510 111
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61 ASSAY: BACULOVI RUS CONSTRUCTI ONS: Cyclin E was
cloned into pVvL1393 (Pharm ngen, La Jolla,
w@adfpozisnt a) by PCR, with the addition of 5 hiBtT/U52083/029498

residues at the amno-termnal end to allow

purification on nickel resgn. The expressed 5 protein

was approxi mately 45kDa. CDK2 was cloned into pVL1393
ASSAW PCR, with the addition of a haemagl utinin epitope
——taQg at the carboxy-termnal end (YDVPDYAS). The

eBﬁ@EEeﬁy HRUSKBONS@%U@EWDNB mat@}cyn FwBa doned ingo pVL1393

ON: Reconbi_nant cul ovi ruses
(Pharésuaeeasﬁgol@&alufprela ehydP@BKZ‘"Wet%@ agislitions @fce Bigtidinegesidues

at the(s% @gkéfﬁy 1 tﬁ%@wcgw,ﬁda%h% Niced) ré&he‘gbé Wpissed

wer e arveste
protecrewaslafplpgmmatelyaumoao KR fveas dionedrintopd4,1308dy PCR, with

the afidiipBior ataae g‘i&‘ur'uﬁ%qlé’vrpm@ggr o L Pt
(Yvaib[gy fors éNgﬂgss &Eﬁ%aéa%dgﬂateﬂﬁmmm@@%@

agnosti cs Mannhei m

M@Wﬂﬁoﬁbﬂ%ﬁ%@@ exPRegsiRg ¢yclin E

and GRREIR pitkted 15 Y &Rl 40T S0 D5 QuoR T A pRefiR
(MOIE6§TEf§r 48 hrd.YSbls Wetd AardStayby c@”f@ifhga@%ihfmnwoo RPM for 10
I mdazol e was added to the bacul qvirus, supernatant to

minues; then pellste dised AN oA for SQomwiesHaAve ﬁewath@d?%et Molupe of
lysis Bpﬁ??éontgﬁ-@rf’qssmm 4r5} 0. §S1Rmi I%CPQ % nﬁ/lulﬁﬁo MEERY DTT

er contal ni n i mdazo
and fbtedse mla&ntdr&adaom@ Dregnns’gdsﬁ Gimbi, Mamrﬁmsrmﬁekmmyéa

puf f 20 . 0, DTT, 1
Lysatggewste S munar saiod e To Biattes soadbie o peaidant
retau%kﬁm%@ el Bé§8’s (Br Bhqu't’é?to? 9 cdid§werd Wadhbd@hnree times

ASSAY: Cyclin ki nase aSsays were
in lysieebfifemteiagen Covblhy Gtamwanb) tidegobewvae RHded 4o 8w baculovirus

supel SR %, WP 0RR Aon N 2ol o R4 R b Pl
bead%?rgﬁgﬂt{ﬁhme%ﬁ@w PratsinetivérelslutddnidiiMyslshliferddatdining

mM sodi um orthovanadate. The substrate used

250mM ieidasole. &luatieomas @t@y@ddmcﬁrnww it 2 ditepe pf kinase duiffiet ed

contghRIAACTE o 10 ARMOPTT 1My otz Mgl fhy v

orthdvaRBa4Rhd'86% di Y: éﬂ)PdEhﬂ&I m8 VISR |ndeﬁﬁhbﬁ§éte-g000h

concentrations.” For eac nase reaction
50NV ITIR@ KIMAB ESBSSAYut i on Cyclin E’(CBK?WS%% vggre

perfiie i o g na T e e S anThd . o B faw Yor.

Enzyn®é waSilufi toTi‘ﬁngl' SHRRNWELSN BF5028RA7in kinase buffer
PCT/ U82003/ 029498

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
and diluted to 2 pM in kinase buffer. Compounds were diluted in 10%DMSO to
desirable concentrations. For each kinase reaction, 20 pl of the 50 ug/ml enzyme
solution (1 ug of enzyme) and 20 pl of the 2 uM substrate solution were mixed,

then combined with 10 pl of diluted compound in each well for testing. The kinase
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62 reaction was started by addition of 50 i of 2 M ATP
and 0.1 pG of 33P-ATP (from Anmersham UK). The

w0 e@aean7 was allowed to run for 1 hour at rooP€T/US2003/029498
tenperature. The reaction was stopped by addi ng 200 |
of stop buffer containing620.1 % Triton X-100, 1 nM
ATP, 5nmM EDTA, and 5 ng/m streptavidine coated 5 SPA

reactigrggg% s(téftéﬁ‘%ﬁg%&mf | §i uﬂ/ﬁAﬁPfémn (@eof%%-ATP

were then captured onto a 96 /B filter
(from pinsgrehéifatikdr TheeedationBlvas allbivée tSairefureshounat mgma

Filtermate uni versal harvester (Packard/ Pe”iiy El mer . .
temperatuge Sthesfastion was\gliepppd dvradding ¢iams ofglop r%f%cﬁataé'amg

010 HHPEHAER LY Rl LR A it

SPA bextisq@roti Xmessigiral Ukgsor 19 nifietes nElas SRXIbaads wese then

captugs%qzcr%gg &é—g@\ﬁ?slgfalélgeurlﬁgéc@gck%lgﬂé%&?m& ug'g Cife %fcge%rcr;]es)
. . \ - ; lit

wsiog EEREHETHErs Ea b e85 grascayriaty s el Sathisgr

Non-gpeicific signdlaivede lelimirated by wasthing thebgadoiwios mddh 2M NaCl

en RS 3 PR TP GG EB Pe TR sB0B e il se
then rib¥s¢ied UhdENopTount b8ataiquid BBihaRatioPcAlfNer @gtn | C50
val ues, the dose-response curves were then fitted to a

PackarddrerkindElgieg hifeda¢ieness)e and | C50 val ues were deri ved

Dy~ NOLH- " SSi _ S i-ned

e EREINATIOR " Pase oG ieicurl e welt DIt
inhibilicyy @ata generateds baeh in dupldate, filon 8200 4 0BGBH GF
. . .PCT/ US2003/ 029498 63 Table 17 Ex w)I ei C%Q | C50 ..
inhibifogy fpmpguRgs.\NCARCENation.of cqmpuvgf @p plotted against % kinase
activity, calculated by CPM of treated samples divided by CPM of untreated
samples. To generate ICsy values, the dose-response curves were then fitted to a
standard sigmoidal curve and ICs values were derived by nonlinear regression
analysis. The thus-obtained ICsp values for some representative compounds of

the invention are shown in Table 17.



10

/ HN 0.036 NON B + 0.076
NH2 As denonstrated above by the assay val ues,

"NN'" / C HN/I

NYN
t he

wa@eovpoessds of the present 5 invention exhibit PET/ER10031029498

CDK i nhibitory properties.

Wil e the present

i nventi on

has been described with inggonjunction with the

speci fic enbodi nents
al ternatives,
t hereof will
the art. All

10 sEXPERIES t he pr esF

such

-

het gFoa
aryl al

-0

ey al kyl, he
|, cycl oal ky
R7 and - S(02
, 10
ylal kyl, c
unsubsti&ubed or opt

al ter nat i ves,

i pting of alkyl,

set forth above, nmany

nmodi ficati ot her wvariations
be apparentMse of ordinary skill
rmdl f| cati ons and
nirit and

6867

by the st ruct ur al

wherein: R

aryl, het
l erocyclyl, heterocyclyl g
, -NR6R7, Q4RO R7, -C(O
R7, wherein each of saig
het er oaryl al kyl ,
ycl oal kyl and aryl al kyl ﬁ
onal | y i ndependently su

roula 111

Mith gne or nmpre mikties
Br,
s
N= ~NF Ci
HN 0.036
2\1
No N
Br 0.076
.
H

5

NH

N

|

forrrul a:

in

1. A
R2 R4
sel ect ed
eroaryl,

| kyl,

ORG,

al kyl ,

het er ogycl yl ,

an be
stituted

As demonstrated above by the assay values, the compounds of the present

invention exhibit excellent CDK

inhibitory properties.

While the present invention has been described with in conjunction with the

specific embodiments set forth above, many alternatives, 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

scope of the present invention.
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whi ch can be the sane or different, each noiety being
i ndependently selected fromthe group consisting of
whadoageass7 al kyl , cycl oal kyl, CF3, CN, -COCF3, -ERBUS2003/029498
-C(OR7, -NR6R7, -C(O OR6, -C(ONRSR6, -SR6, -S(02)R
7, -S(02)NR5R6, 15 -N(R5) %@2) R7 -N(R5) C(O) R7 and
-N(R5) C(O) NR5SR6 and NCZ; IS sel ected fromthe group
consi sting of H R9, al | yl, arylal kyl,
het eroaryl, heteroaryl alg%—'&net erocyclyl,
Whaﬂ@tcﬁd‘lm‘éﬁ%w al kyl, al kenyl, al kynyl, cycloal kyl,
C(OR7, al kyI substltuted vvlth 1-6 R9 groups
vvhh ch @r@upsouad representedsanibesttruntymb fRtUI t h each
RO bei ng i ndependently selgnted, CH ~~ -(CH2)m N
jNNR8 INNR8 20 -aryl-N N I\%BS ~--/ and ~-~ ,
wherein each of said ar roaryl, arylalkyl and
het er ocycl yl can be un uted or optlonally
i ndependently substituted i tR' one or nore noieties
whi ch can be the sane or lgl %ﬁrent each noiety being
i ndependently sel ected fromthe group consisting of
hal ogen, al kyl, 25 cycl batthyla HICF3, CN, - OCF3, - ORG,
C(OR7, -NR6R7, -C(O OR6, -C(O NRSR6, -SR6, -S(O2)R7,
Whefe& ) NR5R6, - N(R5) S(Q2) R7, - N(R5) C(O) R7 and
Ris s&'é&@ﬁ@(o@u N’f’égﬁ% ] omﬁQQtfH Ryl, &IGT, M&éﬂ%{/l@ﬂéﬁ&ﬁary%(yl

is selecte t he up consi sti.ng

hetemdgbheterﬂmkdalk&hcarylalwy|cycloa9wl oRIRSIY, %Q»W -C(O)OR’,

CRFERIRN SRS, Wkt o e ooy,
hete(dar%?gk%kgggabowyl hete(rﬁth@laleRﬁycioSQ(QQam ary\mm)m be
dchonpationsly @%r?%dq%ly ﬁ8§§§6 Ufeq \%{%G% %f)fnos%“ﬂ'e“es

WthF\ c%n%?edtheaé%\mé\b(’ Bffidtent, each moiety being independently selected
from the group consisting of halogen, alkyl, cycloalkyl, 'CF3, CN, -OCF3, -OR?,
_C(O)R", -NR°R’, -C(O)OR?, -C(O)NR°R?, -SR®, -S(02)R’, -S(02)NR°R®,
N(R®)S(02)R’, -N(R®C(O)R” and -N(R*)C(O)NR®°R® and NO»;

R%is selected from the group consisting of H, R?, alkyl, aryl, arylalkyl,

heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, alkenyl, alkynyl,
cycloalkyl, ~CFs, —C(O)R’, alkyl substituted with 1-6 R® groups which groups can
be the same or different with each R® being independently selected,

1&’/ (CHZ)m \’ \N——RB

b s

—(cH N N
(CHy)r __/

§——aryl———N N-R8 graryl\ N—R?® ]
— and , wherein each of said aryl, heteroaryl,

arylalkyl and heterocyclyl 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,
cycloalkyl, CFs, CN, -OCF3, -OR®, -C(O)R, -NR°R’, -C(O)OR?,

-C(ONR®R?, -SR®, -S(0,)R7, -S(0,)NRRE, -N(R*)S(02)R’, -N(R®)C(O)R” and
-N(R®)C(O)NR°R;
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wherei n each of said aryl, alkyl, arylalkyl,

cycl oal kyl, heteroaryl, heteroarylal kyl, heterocyclyl
waep@4loztser ocycl yl al kyl for R3 and the het er ocyRCTIUS2003/029498

noi eti es whose 10 structures are shown i medi ately

above for R3 can be unsubgjg tuted or optionally

|ndependently substituted with one or nore noieties

o8t B SAIBEH 4T B aput £ SR Ea ol NR TR s, all,
cyc\o%!li\*flsa H&em‘a ah@@?& gﬂkr?ym%eterc%dymwMﬁteaidyyllyla\@ﬁ&a\kyny!
alkenylc(( mmsRﬁ(C &%:( ?%W SRR,

_S(Ozg\ﬁg - Fﬁé?g %@N 4 TS seﬁﬁczf e@?omﬁﬁé%)r oCl(JI(O)) <

P cn—g)g,S{sT\{ ng of H, hal ogen, CF3, alkyl, cycloalkyl,
%, ary Woar yl, heteroaryl al kyl, het er ocycl yl,

het erocycl ykal kyI al kynyl, al kenyl -(CHR5) n-aryl, -

R5 eteroaryl (CHR5)n OR6, -S(02)R6 C(O)R6

ofmﬁgﬁﬁ NR5R6, cycl

(,Bf;ryl)z (CH2)mNR8 )m 8 R [ d
W aiRrf) aI Ny—I\ c(ﬁ’c)n ﬁ

he}r oaryl het®rocyc
heterocyclylalk can be unsubstl uted or

substituted with one or
sane or different, e

nd
olszt i onal
§ noieties which can be the

ety being independently
sel ected fromthe grou i rRg of hal ogen, alkyl,

aryl, cycl oal kyl, CF3, , - OR5, - NR5Re,
-C(02)R5, 25 -C(O) NR5R6/ ™N8R6 arfd - S(02) R6; WO
2004/ 026867 PCT/ US2003)D29498 66 R5 is H, al kyl or

hor B 5 o SEA SIS PGB sl

hetet’@@?&ﬂ@’fd%@éi@dycljl@kﬂrfcﬁ Re |ay|H the (H)etmbey«:iymb;eltla’s kyHose
wherein each of said al het e

struchirgs aTasNeWa oAU, apeiedon B o HEs @ biter s pefignally
mdepaé?\gieﬂﬁgsp%ﬁ‘cﬁ ey @ltf"tﬁ r?n@r% MBRiRE W Oﬁlé‘ﬁ @bilies can be the

substitute one or nore
sameTor @ﬁemtmbadhrrmetybmmg Imelepan@emﬂy s@ec@érfmm th@amup

t dent |
consgglﬂg ¥{1pﬁ}9egf anwgl%égeﬁncl %’l@?b%gréﬁl @gfégsoa %@425%0!?5,
shyet RaRky|

AR SRR Sap oS risio
.-S(ozmﬂﬁ)aﬁmﬂﬁs«sc)ﬁ N(a‘ée)m angcm (QNRSBNRSR10,

R5) S(02) R Q 5 R10

RS Fog MRS g o R DR

cyclo%'ll%‘l, argl, Weedrs¥hyil, heteroarylalkyl, heterocyclyl, heterocyclylalkyl alkynyl,
alkenyl, -(CHR®)q-aryl, - (CHR®),-heteroaryl, (CHR®)-OR®, -5(02)R®, -C(O)R®,
_S(02)NR®R?, -C(0)OR®, -C(O)NR°R?, cycloalkyl, -CH(aryl)z, <(CHz)m-NR®,

A(CH)m L\
% & ON-RE
and , wherein each of said aryl, atkyl, cycloalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl and heterocyclylalkyl 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
halogen, alkyl, aryl, cycloalkyl, CFs, CN, -OCFs, -OR®, -NR°R®, -C(02)R’,

-C(O)NR®R?, -SR® and —~S(02)R%;
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cycl oal kyl, heterocyclyl, heterocyclylal kyl,

heteroary), and heteroaryl al kyl, wherein each of said
wa@bdoglozesar vyl , aryl al kyl, cycl oal kyl , het er ocyck@1/1S2003/029498

heterocyclyl al kyl, 15 heteroaryl, and heteroarylal kyl

can be unsubstltuted or opgk onaIIy substituted with

one or nore noieties which can be the sanme or

d:%gfdgi_ﬁ%ﬁla{]each noi ety being independently sel ected

f onS|st|ng of hal ogen, al kyl, aryl,

CYRA I%%éié&tedﬁ?tﬁrﬁﬁﬁé)@%%@éﬂ@éta@ﬁﬂ Q@gﬁag@metefa&'iyl

- NR4AR5, -
arylatkgl @ymt@s al&la!(cjsmpqarocm an e(;ga q;uycly,gajky[ wherein

each qieal) %F@%MRE%BZ%%P@@%M y@%ﬁé@h%%%%'m the

hetenﬂ?@'\'&@lgebéand\ﬁéi%wcy&ylaw darRe anduibtituted dhsptivpiaty ¥

ol.ned together to forma cycl oal kyl or
'ndeﬂfétd@nﬂﬁyﬁé't)ﬂ'wf% w@hwn%mﬁw@m@l@w%\ah@h@m Q%\h@ﬁaw or
differléﬁé (;%rag:ﬁy ﬁt&%@?yﬁﬁd@ﬁ%&?&ﬂlgﬁé déété{{ Woﬂ‘fj ﬂ%r grogagtdoﬂ%% ihY of
ha:ogmmauqn a9\, Rycicmligt reteredydlylatil,GF g msg dﬁﬁ&mﬁ AYROR®,

‘N(R%Pé'r R TR S AT Elopr T B8N, B
Ial K ?(N RORE, SRR g%@%)RYLN(Ré}(y )meatrﬁf' oaryl and

can be un It'uted or optionally
-N(R|)|63d@()l§ substituted with one or nore noieties

bseﬁ%sﬁ?%f‘r%& B8 pORET Bl b SRS acChBlhage
c)'cldaiﬂ{ gﬂafter %&W'l héi@r@g&lklla%mé!é}dﬁyl, aﬁ‘&&et%&@la!@“, wherein

2) RS O NR5R1
each@(sg)chg\kyl artlo andaikpz praeatkylsp @mgheterocyclylalkyl

nete bl 83 E  pe G s e Bt R e i

one dh@ogs qu)emwhah cxh lod tHeGsam ECDINREBA) eachBipHRERIS ,
|nde;9¢fgi%\tlglﬁgl% %?n ?{gedgrpﬁégoggéﬁmg@ﬁlhsémsel e%‘ky afr)lglom

or P Aoy SR TR

-(CRAR)RBRES - (KRIRA.0C (RN @»m‘iu -SEHarSR, -SOHR'O t o

S(OPNEE M FH éﬁ#hﬁﬁmu”d ) (el v

) oAt o s MR )t
the racmytyaJer;RFRQ,nnaw :b@a@we’d tegetbente fara ayyclaamymm%e@@wfclyl
monek?ﬁ with each of said cycloalkyl or heterocyclyl moiety being unsubstituted or
optionally independently being substituted with one or more R® groups;

R’ is selected from the group consisting of alkyl, cycioatkyl, aryl, heteroaryl,
arylalkyl and heteroarylalkyl whetein 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, alkyt,
aryl, cycloalkyl, CF5, OCF3, CN, -OR®, -NR°R'®, -CH,OR?®, -C(0,)R?, -C(O)NR®R"®,
-C(O)R?, -SR', -S(0,)R™, -S(02NRR', -N(R®)S(O2)R™?, -N(R®C(O)R™ and
N(R®)C(O)NR’R®;



unsubstituted or optionally independently substituted

with one or nore noieties which can be the sane or
waldofioeasnt , each noi ety being i ndependently seP@rUSINN3/029498

fromthe group consisting of halogen, alkyl, CF3, CN,

-OCF3, -NR6R7, 15 -N(R5)Cg®@) R7, and -OR6;, R2 is

sel ected fromthe group consisting of hal ogen, alkyl,

TR e s dlBLRRTTEN o pRU e AP ?fié‘?lawﬁ%ﬁ' n each
(OZ}NR‘TFb@t ic@®d, TR L3(OyRépendent |y subst it ut ed
% one or nore noieties which can be the sa

fseselacteddan the peaup wwlnq@fépféﬁ@@mw @Bl Bcned 20

-COOBEE RN R R PLOE, SaRag TR RGN =

5 —N(Rsmﬂﬁkﬁfl NgRB)‘C(a)Réand —N?@"t)e(@mRFRm (CHRS)"- aryl,

eteroary , ~CH2) m 8 ( CHR5) n- 026,
algyar&dylkyl , - NR5R6, -CH(aryl)2, WO
2 / CT/ US2003/ 029498 68 H3C\ N N R81 R8 RS
'Q]qéld)ﬁ—ﬁ%]nd;NN(%)n\l 2HNZ1-2 or 1-2 N -~ ~1-2

Snidhgrdei n each of said aryl, cycloal kyl and heteroaryl

2. abbo eomupoed darl! ol HiS el g FophiEi g 86 cbnsisting
10  of aryl %ﬂark"yﬂ Q\‘@téﬁbaryﬂ umemarylaﬂ(ywalkyl om@ymr@he JO{O9RY BFherein
can same or ferent, each noiety belng

each oﬁamgaﬂweafylglkyle hetsrearyt, mwrpae/l@lkmwctahkyi ean bRy of
unsub_s@k%%? &g’o%_%ﬁpamgp_e@%% L%tlﬂé%eﬂz gﬁ%@om moieties
which can be the same or different, each moiety being independently selected
from the group consisting of halogen, alkyl, CF3, CN, -OCF3, NROR’,

15 -N(R®)C(O)R, and -OR?;

R? is selected from the group consisting of halogen, alkyl, aryl, heteroaryl,
alkenyl and —C(O)R’, wherein each of said alkyl, 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

20 from the group consisting of halogen, alkyl, CF3, CN, -OCF3, and -OR®;

R? is selected from the group consisting of H, aryl, heteroaryl, ~(CHR®),-

aryl, -(CHR®),-heteroaryl,

/(CHZ)m @N-—Ra
-(CHR®),-OR®, -C(O)R®, cycloalkyl, -NR°R®, -CH(aryl),

y



10

15

20

10 hydroxyal kyl, al koxycarbonyl, -SR6, and OR5, with

the proviso that no carbon adjacent to a nitrogen
wa@at@niozas6n het erocyclyl ring carries a - ORS nBCEUS20052429498

is selected fromthe group consisting of H alkyl,

aryl, heteroaryl, - (CHRSRg, -aryl, -

(CHR5)n heter oaryl -(CHR5)"-0OR6, -C(O R6, cycloalkyl,

-CH(H%(: CH2)m1 R8 apnd V , wherei ach of said

aryl N ete aryl can

optlon@{BL_y~sub titutg -t h ompe or r@o noi e§i es which

h [

can be t r dif ]

i ndependentty seééct ed fro goup cOMSi st | of
hal ogen, al kyl cF3, HoN, -'C(02) R5 and - S(02)R6;
R5|sR5|sH ry orlomep,alkyl mis O to 2, and
poundNQf ¢l aim rein Ris
N ons%;f 6hen benzyl ,

t hi enyl , t?w%w al Ky

et sul fonyl, fu uryI kyl ,
fonyl, pyridyl, pyPidyialkydr

WO 2004/ 026867 PCT/USZOO 9498 69 pyri dyl car bonyl
pyri dyl sul fonyl yrro P rronIaIkyI,

pyrrol yl carbonyl , rr Iyls oxazol yl,
oxazol yl al kyl , oxaj r bghyl xazolylsulfonyl
t hi azol yI, thlazolylalkyl t-hi az yl car bonyl ,

t hi azol yl sul fonyl , pyra2|nyl pyrazi nyl al kyl ,
pyrazi nyl carbonyl, pyrazinylsulfonyl pyridazinyl
wheré?ﬂ gg?lf%é' Séu%lr cxcl%afk%{/?ﬁ%ﬁ&f@@ﬁﬁﬂ %@??ﬂrﬁa Ie’heyr cyqlyl structures
showxpyhmnohbtew M\mdnyR cpynrbmmmbstwmdldrmmbnauya@dﬁpaaﬁently
I cabl e N-

substedaniiT be o sRoredreielRaNNCTY ba BB ANS Samseoiintagach
monet&'?fem#’ﬁi?ﬂébbhdeﬁt‘lv §él¥<|;tedffi=b"rﬁ Ithe @Vddﬁj%nsnﬁﬂﬁd & héhogen CFs,

oxazo

1 azo yrazl ny a2|n and
OCF3WH<I‘yh1<anwi e@(\Ol% uﬁ-‘é@b)ﬁ h t- &(@d)F%s -%t%)aﬁmy(:( =CN)-NHg,

nycrolg SRR R R S SR B En b BE RO b

adjackhtiers ARsYdnyate sl @cbeﬁétérb@ lyheng eattie sePR DR magetf
JaCI Br ﬁj@)@Ioa\]/ver al kyl , g’by ¢ NR6RS;

- Rl isyeledjad fromds grotsheonsislingsof Hnal Meaﬁﬂdumtemar&i ai m
(CHR 4”8 ?‘Cﬁ'@yﬁet%@ M6 IRE T IR, RRyBiA, o farvDe

15 substltuted wi th one or rmre noi etles
zssel ect

t c CN,
%e fin 0 Co?ssla% zlarr}]igand he’teroaryl can be

ein each

unsubstltuted 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 halogen, alkyl, aryl, CF3, CN, -C(O2)R® and -S(02)R?;

R®is R®is H, aryl or lower alkyl;

mis 0to 2, and

nis 1to 3.
3. The compound of claim 2, wherein R is selected from the group consisting
of phenyl, benzyl, benzoyl, phenylsulfonyl, thienyl, thienylalkyl, thienylcarbonyl,
thienylsulfonyl, furyl, furylalkyl, furylcarbonyl, furylsulfonyl, pyridyl, pyridylalkyl,
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-NH2, and -N(H) C(O) CH3, benzoyl whose phenyl can be

unsubstituted or optionally substituted with one or
woreoog/0paset i es sel ected fromthe group consi stPEmUSTN3/029498

F, d, Br, CN, CF3, -NH2, and -N(H) C(O CH3,

phenyl sul f onyl whose phenyggcan 20 be unsubstituted or

optionally substituted with one or nore nvoieties

pyrid IR o Bl SRS PORLBAIER, BymotyicSiporkl
pyrrohysulfdnlyl, axazolgl, orandigkaikylitedzotylcgrbboyiabkazdyibalforiyit ed
thiazc\é\fé{t, Eh iggglygl WWE%Z@[T?&E%EMQ@{/@& Iﬁ{uiry? m@%gg ngl|r pyPazmyIal kyl,
yraqulE% ﬂ/p:ﬁé dazﬂWléLFiﬁb'n Pgﬂlﬁﬁékm‘w dEXIh}/I%gJ yi,can be

uns or opti 253 stitu Wi th one or
pyndmnglcmhce‘(yll,q:ynsleizmgtselfonylopymmnejlgylopmmtnimlalkylng of F,

pyrimiy e RSTRY, O RGHSLEN QRS2 WAl gp ther
app n@@&qu@&lcaésswhétém dhed ovshid m@mr(mﬁ%ﬁ\gmeeéhé?ﬁa of the

sel ected fromthe group consi stin

benzyijHhjenyN G (royidyk parraYora@zei i tmamlmmmzmngéazmy! and

oyin LA A b RS AR s Bon B ARy o o

mord indicdiceuphiclo Bah deithg s@fneFor fifferdt, eé?bh mdNb@ bemg
N(H) C(O CH3 and CF3, rlmdylcarkfzon :ﬁg
'ndeﬂﬁﬂqeﬂi’iﬂ&()ﬂe'%ﬁ E@”Uﬁ&ﬂf@ﬂptoﬁ’f‘@@t'ﬁg Of &t Blo hdPYVET alkyl, CF3, CN,

- 8t INRAREd MRS 70r es sel ected from
C(O?(gg gr'%up éoN\g zbiﬂ 0%4?@6%]7 PCT/ US2003/ 029498
70t.of F[heitomBound:bf clahhi2, whsfeinR ¢ orisutestitlitel pheay!,

0 | | f | d ]
unsuf¥fiatd PridaSa bRess prBYVidEsYe iR lbostiited osqotignatly
subsﬂth@d W?th%deeér m§ﬁi %ﬁeﬁ%sfé%(é@:tb%ﬁ%ﬂg ﬁt‘é@%@ﬁ%&ﬁ@t&g%f F, Cl,

Br, Cd\brﬁ‘alﬁmnd of cI aim2, wherein R is unsubstituted

NH RN KR %%bgﬁwn@aﬁ% L PBFRE RS IR RS ar, ¢

optiobally slibsttatel \mhﬁﬁtﬁé or fnorenfvietibs fs@te@ﬁb@froﬂ%é?‘r up onsisting
substituted with one or nbre noieties selected from

of F,{(HeBr.deNubFeohtizs ang gNg)EHO)EHs ,mrhengigulforpdwhose phenyl can

be ur\}\#@t%t ﬁ%pﬁ@ﬁal?@bsﬂkut%@&xﬁpmw é)‘?{e rﬁ&@!i§ Zelected from

0Se pyri
the grosp! behsrtstnrhgedf lé,r Ch |BtrJ @Nal-Nylz,s—ws-t)C((D)@dg, and ICFanpyadylmethyl

WhOS‘,rg) {)reﬁl ghlbe@imss%jhe tu?gq\{)r Og}ét h%MSS(%r ogﬁécg r]WSI S(;:r:ﬁq I r%]:)re
mme@l@m%l}%ﬁ?@frgﬁi mbrargup %ﬁén@hﬁ%%ﬁFdCPYBH &N, CIS,, -NH,, andf

The conpound
—N(H()Céﬁ))ﬁlis deylealﬂnoRyi whose pytidylmani biy Linsubsiijutediatiapfionally
one

subsfifiig Pt g etk iSRSt Ea ot e RIS CoERithg of F, Ol
Br, CN, CF3, -NH>, and -N(H)C(O)CHj3; , pyridylsulfonyl whose pyridyl can be

unsubstituted or optionally substituted with one or more moieties selected from the
group consisting of F, Cl, Br, CN, -NH,, -N(H)C(O)CHj3 and CF3, pyrimidylmethyl

whose pyrimidylmethyl can be unsubstituted or optionally substituted with one or

more moieties selected from the group consisting of F, Cl, Br, CN, -NHj,
-N(H)C(O)CH3 and CF3, pyrimidylcarbonyl whose pyrimidyl can be unsubstituted or

optionally substituted with one or more moieties selected from the group consisting
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each being i ndependently selected fromthe group

consisting of d, Br, -NH2, -N(HC(OCH3 or -CF3. 10.
wab@4ozsspound of claim 2, wherein R2 is H F, BELT/UR003/029498

I, hydroxyal kyl, al koxyal kyl, or |ower alkyl. 20 11.

The conpound of claim 10, phherein R2 is Br, |, -CH2OH,

-CH20OCH3, or nethyl. 12. The conpound of claim 2,

of F, @heérebe RﬁHé MHQ@ ésyéHg g(Fq 'Elgg)gﬁmuy}&dlrd}#y &)ﬁ@s@’

ein sa|
pynmt@ﬂ eaod)ﬁdllrydubﬂbiu&d es op‘nmwilyl m&sﬂltmeé Myithedroey er mizive fnovieties

selecltEOM BE aibup Ean IR IGP! Pt BinbibrNbe: PYGARTCHo nECF s
5.  amheRSmp¥iireinofi@aindg, Whéréﬁrﬁls%nﬁlb%flﬁﬁ&ﬁPheﬁﬁ?bnsubsﬁtuted

noi ety bei ng |ndependent y selected fromthe group
pyndyimsmubafgutﬂd pyrin@dinyBr , CF3, | ower al kyl,

A o SRR a8 s BB 5707

unsummut%urbr%tmaw sabdtitlitedr withi Bhe oMrsRl MoRdibd seldatdd o the
aryl can be unsubstituted or &ponal [y | ndependent Iy

QTOU%%EQW‘NQ%H: virk Br.dald, diHz,mbHEeReandeiFeh can be
7o | e AN AARED wnERAN FTR SireyRiLE% whose pyridyl i

unsulidtituted, or@b&onbhwsmbﬁltkwd with byidrauxu@iewmetleb lsetgcted from the
grourEoR g o CRE ClnpUtlma D EI QiR za R n R 1< |

6. e Om TSNS, AheiR oy ML BRI hycbor o
pyridgdonpound of the fornula: Br Br CI Br N NNg,- NNN

9. NTh'é"\cl;ol_nlwl\lpoi_t'JndH N clalmNZ wﬁerem R is phenyl, pyridyl or pyrimidinyl each of
which is substituted with one or more moieties which can be the same or different,
each being independently selected from the group consisting of Cl, Br,

-NHa, -N(H)C(O)CHj3 or —CFs3.

10.  The compound of claim 2, wherein R?is H, F, Cl, Br, |, hydroxyalkyl,
alkoxyalkyl, or lower alkyl.

11.  The compound of claim 10, wherein R? is Br, |, -CH,OH, -CH,OCHs, or
methyl.

12.  The compound of claim 2, wherein R® is H, alkyl, aryl, -NR°R®,

\ N
RO L ; (R-B)n/l\c/ § \;
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 (in addition to any R®) which can be the same or different, each
moiety being independently selected from the group consisting of F, Cl, Br, CF3,
lower alkyl, hydroxyalkyl, alkoxy, -S(O2)R®, and CN.
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Br Br Br I NN~NN NNNN HNHN HNHN N S O NON
~N NHBoc Br Br Br,: Br N NNNNOC NOC NG N/
w@bookfitddby HN HN NYN ~N I \ N NON NH2 WO 2004/ PCH882003/029498
PCT/ US2003/ 029498 72 Br jNBr / Br Br N C NN N HN
NCF3 CF3 NC NHNHNHWINN-1 g~1 \ N CF3 N

Br Br Br NC NC cNCF3 NNN HNHNHNNNN Br

13. ! 'LFNeQ:Eo?*néound of claim 2, 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
independently selected from the group consisting of F, Cl, Br, CF3, lower alkyl,
hydroxyalky!, alkoxy, -S(O2)R®, and CN.

14.  The compound of claim 2, wherein R® is H.

15.  The compound of claim 2, wherein R'" is H.

16. The compound of claim 2, wherein m is 0.

17. The compound of claim 2, wherein n is 1.

18. A compound of the formula:

Br. Br cl Br.
g/\N X Q/\N = / N ~ g\N X
HN HN HN HN
S A A
J N\
Br.
Br. Br. Br 2\,\] x
X
NS %N \ % N C L
= — FNF N
NZ N N=F N

Br
Br. Br /Q/QBr 7 N7
SN 2/\,\! N 2/\1\1 N NN
NT NP Cl NT NP Cl NT N Cl HN
HN HN HN g\
I & IS LA
\N N Ny N NH,



NHNNC NCF3 N~ N HNHN~-O NBr H Bra Br N/, [/
N\ NN\ CFS N/ N / N/ HN HN HN oz, N Br Br Br
wWo200M026867 N\ N/ N NNOH/ N/ HLOH OH HN PN/HBR005029498
IN N N WO 2004/ 026867 PCT/ US2003/ 029498 73 Br H Br Br
NNNN/NN NOHNOIANHNHNHN OH NNN S-CH OH
Br TOHBrHBrH 75:5"" ~r Y~-NN~NN,. / ONN
HNHN N NN

Br
NTX

N/ g/\N\ %\N /N\
A = NT~~ CFs

~
S
N
(E )
B 33
Br.
2/\ N7 Cl Q/\N Cl / N CF,
N/ = N/ N=

2/\N A CF,

7N\
,

%N\’“ %N\“? %N\ s



Br H NN NHN or N 5 or a pharnmaceutically
acceptable salt or solvate thereof. 19. A conpound of

wo b@4poeseul a: WO 2004/ 026867 PCT/ US2003/ 029498PCTUS03/029498
Br Br~ Br N NNNN-CI NNC NC HN HN HN HN NYN
NON NON NH2 6" IBHS!:;DBrBrH//NNNNN

Y\NN\~N\NN C]—IC]—I HN HN HN HN N N N N
Br, HBrBr NN N O—lNHNHN oH 11
NN 87 HOHBr
SeRatses
= OH N/
OH
7 7 7
N N >N
OH OH
Br n ~Cer H f Br H
%N\N\l: Q/\N\N, g/\N\N/
HN HN HN
7 Z 7
N N N
Br. H
S
N™\F
HN
7
or XN

5 or a pharmaceutically acceptable salt or solvate thereof.

19. A compound of the formula:



NNNN. NNN HNHNHN NNNBr H ~/-NN NHN 5
or N or a pharmaceutically acceptable salt or solvate
w0 h@aoadss7 WO 2004/ 026867 PCT/ US2003/ 029498  75PQDUS203/029498
met hod of inhibiting one or nore cyclin dependent
ki nases, conprising adm rmigtering a therapeutically
ef fective anount of at |east one conpound of claim |
to a patient in need of such inhibition. 21. A nmeth
of treating one or nore di seases associ at Wi th
: e@pent Ki ng&e %pnpr|3|no ézis
effect] anmoynt of g e

at e A i \ 21, aMmrarmNald
cyclln dependent ki hase is CDK2. 123. The net hod |of
cl aft21, wherein @%id cyclin deﬁ@ ent Kkinase |

m t oge activated prjotei n ki nase PK/ ERK) . 2
The ipd of clai m?ZI} wherein s cyclin depeqdent
ki nasg L8 gl ycogen &§ Nthase klnaueyﬁl(GSKSbeta)p“gS
The thod o cIa|n12 ein said easg is H
ec ron1 he roN cons st| Nf : 2cancer ML\
QX\ | a der Nco on_ ki dn \‘er, Iung%i? '
sopha N ; deln= OH

creas stonac
, |nclud|ng

cerV|x thyr : prostate
acute | ynmphocytic |
| epkein a, B- cel

mous cel | ¢ no | euke
ukem a, acute I nphoblastlc
homa, T- cefT ynphona Hogrgkijns
Iy ona, non-deg o8 | ynphoma, Nry cel
and Burkett's Iynphona 20 ac and chr oni
nyel ofBn ous Ie k eIod wepl as f syndr gne jand
pronyel o e N™
N
5e E’S? skee 6

& & ,i'N

sege
4

or a pharmaceutically acceptable salt or solvate thereof.

4
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fi brosarcoma, rhabdonyosarcoma; astrocytons,
neur obl ast oma, gliom and schwannomas; nel anom,
W@ eoniHzgse] t erat ocarci nona, O0Steosarconga, XenoPEeT/ORB02629498
pi gment osum ker at oct ant homa, thyroid follicular
cancer and Kaposi's sarcoms 26. A nethod of treating
one or nore di seases associated with cyclin dependent
20 AT oo AR bR or Mo Y PRI Rt N riBing
adminisiiedhgisstherapeygiicaty efiéctoleadmolint of atdeagiOone compound of claim

g;p?gr ceut i&a%l% ac table salt or sol vate thereof;
110 a e B0T 0584 NBEHIUe2003/ 029498 76 an amount of
21. ap hefdd (ﬂ‘rt?ea‘-tﬁ]@% SOMBRYAdeasas ‘é_s§@<§i§ﬂé‘?d wmgﬂmgf

being an anti-Cancer agent; wherein the anmouni
dependantfkinase, compoising adrdingdedng adbampetiipallheffeqtive @rnoint of

t h ti f t, .5 27.. Th t f ' 6,
at teafy S5 EBRBUHBH Sl Lix aPPiRM Bals S sl SdhRofno
22. ofhelmétodtof CMIRT 21, Witdtbih Sdidlicyeirnaepei@stittkinase is CDK2.

selected from the group consisti ng of a cytostatic
23. agbatmetbpdnfiaim 2 yvrais taid cyeliixeepprdentdnase is mitogen

acﬁvagé(gW@%&gw?gg%yg%@({é?k tecan, canptostar, topotecan,

epot hi |l ones, tanoxifen,
24. 5Thbunetodarfidiaim®t, whareirxsdie cybifUdepentent|kindseds ghogen
cycl ophos i de, CH 66336, R115777, L778,123, BMS
synthggqgggase@&ggkgbe T ceva, anti bodies to EGFR, d eevec,

25. ‘?hé?ﬁeth%ﬁfbf%éaiﬁfjﬂ ESBIh s&id RS Re is %%@té@ﬁ%ﬁgﬁhgngroup

[
‘Ur aci must ard, Chlornethi ne, |fosfam de, M
consigling@otinbuci |, Pi pobroman, Tri et hyl enenel ani ne,

B S
cance,f:v}/ babstdIRs, ghit bfaddeir CaRIrp bEndi8as, Gstdael Uedvixe thyroid,

udar abl ne phosphate, oxaliplatin, |eucovirin,
prostateORpd ISKiNVindheding saHemess o@llfgreisemee, Vi ncri sti ne,

Vi i ne O itivye D _
ARl core S e PR B R RPRIE e, o
cell lybgshomaf D taicilymphidhian et gkin(s lymphopad, aginrBsdgkins lymphoma,
. Tepiposide 17a-Ethinyl estradiol, D ethylstilbestrol,
hairy ¢g4 {\sRpRATMASNIP ATt SAHBPNRIMGoxy mest er one,
SRS EhN BRLAS Hifkentis StybRySPGisti d
%gest rrgcracet z;\%t @?’eﬁ/@t ﬁyﬁpr eLg(r?i sol gﬁé, Bféstic syndrome and
promyd@lobytic leskesta&r one, Predni sol one, Tri anti nol one,
C%or otriani en%, .
Ibrosarcoma, rhabdomyosarcoma;
astrocytoma, neuroblastoma, glioma and schwannomas;
melanoma, seminoma, teratocarcinoma, osteosarcoma, xenoderoma
pigmentosum, keratoctanthoma, thyroid follicular cancer and Kaposi's sarcoma.
26. A method of treating one or more diseases associated with cyclin
dependent kinase, comprising administering to a mammal in need of such
treatment
an amount of a first compound, which is a compound of claim 1, or a
pharmaceutically acceptable salt or solvate thereof;

and



10

15

20

25

30

Hydr oxypr ogest erone, Am nogl ut et hi m de, Estranustine,

Medr oxypr ogest er oneacet at e, Leuprolide, Flutam de,
waorefedsene, goserelin, Ci splatin, Carbopl atiPCT/US2003/029498

Hydr oxyur ea, Anmsacrine, Procarbazine, Mtotane, 25

M t oxantrone, Levam sol e, Ravel bene, CPT-11,

Anastrazol e, Letrazole, Capecitabine, Rel oxafine,

Dl avrdlihnes aﬂéaéﬂ@fﬁ@éé@ﬂd‘@irﬁﬁb@% 58 sétond compound being
phar maceuti cal conposition conprising a

an anthepapReriadetdl |y effective amount of at |east one

f nbi nat i th.,at | east one

oRATTRENR e oh e R BB g0 Zoming
resulptnwj mgptgumabff@anposi tion of claim?29, additionally
conprising one or nore anti-cancer agents sel ected

f rldia meihast elipaionAti brthes compaising iesliaiiondhatpemt |
2. Aol SRABNDA 3043 58 B85 o

the gRﬁﬁ'ﬁ b&?ﬂ@m@ﬁﬂd@ﬁosfﬁlcta@;mﬁ ecigplatipaddxdrabiein, taxotere taxol,
ot hi | ones, tanoxifen, 5-fluorouracil

CtODGRN e | el dnotegan, ceBRIPsiabniopatecape Pagikaxqindoseiaxel.
epoﬂﬁ@ﬁe@@é?ﬁ@x@%lgﬁlﬁ&ouréygmé%étr%y&ez%ﬁﬁ?embﬁ@l%ﬁﬂde

Tarceva, anti bodi es eeved, inAtron
cycloabosalwnide SEH 62386, BeMSTT RIS, 123, BVIS 214662y tessa,

Tarc%‘aijor ng)ﬂg etqlfﬁ‘éh% amﬁg;em l%paa aadruz?r#yglrna@t%g(%ln

gechtfabﬁiéT)(Braﬁﬁh’ms@Q’ﬁoémlmmmé; If&@Hné@Wel@ﬂbeﬂﬁUHﬁambucu
Lonmusti_ne, Streptozocin, Dacarbazine, Floxuridine,

Pipolgspmam iriedhylenaveeleapeep lifethylensthiapearberansine, Busuifan,

comiA! EOHRSOR ST o IR OB i,

6- MeMopuMee,lﬁqﬂEgguamufbl Eludarﬂmhﬁﬂl{dtbioephatel (d:ﬁaumam NeuddVirin,
cin oxygof or onygi n

ELO%&Lﬁbap Gntestatine PW%%% Mifgrstine, WIQ%?Q &eemycin,

Dactlﬁoﬁ{g})giﬁ PadRRsbienl BoISM@&Engﬁﬁblcﬂ RAMLBRIE Mithramycin,

st erone, onost anbl"one pr 6pi onat e
Deoxyesfoningcing itonvmire €Y, LeAam’egtrtasel\/EéhipbBTdedm csBliingestradiol,

Diethgﬁqtti%,%?éﬁﬁég{g%%e brs n%%r?clg,og&)gz{;ﬂ%g%n%olDromostanoIone
proplﬁﬂhfé’@e%ﬁtﬁé&bﬂbqﬂe g@t?élé&é‘l%& rhﬁethgﬁﬁredmsgm?,a i de

roxyprogesteron acetate, eupr
Methybesinstesore, Ryedsiselane, Tri@'mqridd)men Cl@ardinghiaéne,

HydralHsRas Ete. ATEDGH B n N IRaG ST atMathepT. 1 &
Medréﬁmééwrﬁneé@ttétézQé@proll@épﬁl%térﬁﬂbWoréﬂelféH%afdo%@rel|nf

Dr ol oxafi ne, or Hexanet hyl nel am ne . compound
Cisplatin, @a@qn&atmﬁyﬁr@@/u\r@ msacrine, Procarbazine, Mitotane,

Mitoxantrone, Levamisole, Navelbene, CPT-11, Anastrazole, Letrazole,
Capecitabine, Reloxafine, Droloxafine, or Hexamethylmelamine.

29. 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.

30.  The pharmaceutical composition of claim 29, additionally comprising one or
more anti-cancer agents selected from the group consisting of a cytostatic agent,

cisplatin, doxorubicin, taxotere, taxol, etoposide, CPT-11, irinotecan, camptostar,
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topotecan, paclitaxel, docetaxel, epothilones, tamoxifen, 5-fluorouracil,
methoxtrexate, 5FU, temozolomide, cyclophosphamide, SCH 66336, R115777,
L778,123, BMS 214662, Iressa, Tarceva, antibodies to EGFR, Gleevec, intron,
ara-C, adriamycin, cytoxan, gemcitabine, Uracil mustard, Chlormethine,
Ifosfamide, Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine,
Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine,
Fludarabine phosphate, Pentostatine, Vinblastine, Vincristine, Vindesine,
Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin,
Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17a-
Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone,
Dromostanolone propionate, Testolactone, Megestrolacetate, Methylprednisolone,
Methyltestosterone, Prednisolone, Triamcinolone, Chlorotrianisene,
Hydroxyprogesterone, Aminoglutethimide, Estramustine,
Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin,
Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, Navelbene, CPT-11, Anastrazole, Letrazole,
Capecitabine, Reloxafine, Droloxafine, or Hexamethylmelamine.

31. A compound of claim 1 in purified form.



