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| NDAZOLE COVPOUNDS, PHARMACEUTI CAL COVPGSI TI ONS.  AND METHORSah&dR, Mgl ATI NG
OR I NH BI TING CELL PROLI FERATION 5 Field O The Invention This invention is
directed to 3,5 disubstituted indazoles wth substituted benzam dazoles in
the 3-position which nediate and/or inhibit cell proliferation through the
activity of protein kinases, particularly through nediation of cyclin
dependent ki nases such as 10 CDK1l, CDX2, CDK4, and CDK6. The inventionh is
furthgo 20&d@bed to pharnmaceutical conpositions cont %IQ'QIB&&] such conpounds
and conpositions, and to nethods of_{"r eating cancer {00241 ot her

di sease states associated wth unwanted angi ogenesi s and/or cellular
proliferation, by adm nistering effective amounts of such conpounds.
Background O The Inventlon 15 OeII prollferatlon occurs in response to
various stinmuli and nmAgDiSUSRS IND O ®f the cell division cycle
(or cell cycle), the pTF‘?-fAﬁﬁﬁCEMTIB’RL A Sélrﬁ)l@JJ\Nlbp' y and di vi de.
Hyperproliferative di sease_st T——it'?—d!rr—é‘_c are characterized by
cel I's ranpant | yYME EQR MEDIAT INHIBLTING HEERATION Nt rol | ed vi gor due
to, feor exanple, damage to the genes that d| rectly or |nd| rectly regul ate
progression through the cycl € rieliltY e ARGILS that nodul ate the 20 cell cycle,
and t hus hype_rprol iferatjo to treat various ﬂl sease states
associ ated  witfi§ dewsie rEI F\é‘?ﬂ’te“op UhRnafigusfitied |indgzalasi Mih aBybHUe e chani st of
cel | pr obenzamidezolesinathe 3wosiion verichi iveliateNareifk it iceinprakferatidh thrbugh taeid  nol ecul ar

| evel s: wn& 'B;;;;fln' léHaQJs, %aprt}églk iy dﬂ% Jém%ka%ﬂ &'&yéﬂﬁ d@{eﬂ&ﬂ{ Meao&mw@ys | oss of

cell cy c I ogenesl L nf | ammat ory
pat h\?\%ys % L?E‘Fn?P Ko T\Rﬂl'l“@"t&[‘ ‘Ph@“‘?ﬂ)l’@'é‘&ﬁ‘ e qhg'\q@peu titdhese
pr ocesseampnﬁticlmdnﬂakﬁr@dud:lmompmunmmdpmﬁo@mm ardn®methotls ot treatingmaadeei n ki nases

are proniNeni .8 UHRE distase Eéalagso@f lrw teaD RidebsRt 4Ry WMaR! SO T esul t
W cegess A S Uhtod piydgerte® il

from progranmmed. ce , so regulated via
mul ti pl ePrRHRTRiRAYY, ad@l’iﬁ@”“ﬁW%V%?W"%PW@M%PW“@nzyrre proteins. Anong the
candi date regul atory protei BackamueiGfiThe Inkdniases are a famly of enzynes that

cat ahyze PhOSREA HRB Bl el anBlsOlhuf nd ARG g)ﬁm deyr osj-ne,

serlne or threonjne resi rotelns g horyl.ati on
dr amat i cEgyistion githg ?ﬁ"ﬂ@‘s'f’?\‘éy"'f’&‘ﬁ&?' Yledohe pragess) waqhﬁeﬂsMWﬁ tein kinases
are pi voHygerprofiferatiee diseask atatas) innfudiag cancele araichabcferiodd bylckils| mmpgtipcesses. For

exanpl e, mgﬁégﬂfbhgﬁ%éBén'&(jbléuﬁth%?(ohﬁ’éﬁgﬂv@o?d@e tﬁ%rte'xﬁ?ﬂléﬁaméggﬁ)lﬁé/genb& i's Dbelieved

t hat as t or s of teln clin

depende nﬂ‘awrﬁﬁlﬁi 8%’"‘(‘“@‘5!@9?’3‘3‘[%"?ﬂWWP?ﬂ?éhefd@ﬁtT@”% awnﬁﬂmnﬁaf"@ et'ﬁ% | evel of
cel | @b ar cahiyclen aol Bds yheproliferative sioald benstd tdtesatfatous dsease sleppe assodated be usef ul

in the tﬁﬂﬁ]n@&i%lle‘aforvydmfa%d&é]fp%%ﬂamﬁs such as HV, human papillona virus,

her pesvi rus, ﬁ@%el n- a{ virus, adenovirus, Sindbis virus pogw rus and
the |ike. (Se  pel prolieratiog; . unday , achve investigationy abSefler aRfiqi ¢ i onal |y,
CDKS 24 dalacuar }EVEIQON the cellular level, de-regutation of signaling pathways, loss of cell cycle

controls, unbridled angiogenesis or stimulation of inflammatory pathways are under scrutiny,
25  while at ti;e m.olecular level, these processes are modulated by various proteins, among which
protein kinases are prominent suspects. Overall abatement of proliferation may also result
from programmed cell death, or apoptosis, which is also requlated via multiple pathways, some
involving proteolytic enzyme proteins. Among the candidate reguiatory proteins, protein
kinases are a family of enzymes that catalyze phosphorylation of the hydroxyl group of specific (
30 tyrosine, serine or threonine residues in proteins. Typically, such phosphorylation dramatically
perturbs the function of the protein, and thus protein kinases are pivotal in the regulafion of a
wide variety of celiular processes. For example, without wishing to be bound to a particular
theory, it is believed that as inhibitors of protein kinases, such as, for example, cyclin
dependent kinases (‘CDK"), the inventive agents can modulate the level of cellular RNA and
35 DNA synthesis and therefore are expécted to be useful in the treatment of viral infections such
as HIv, human papllloma virus, herpesvirus, Epstein-Barr virus, adenovirus, Sindbis virus,
poxvirus and the like. (See Schang, et al, J. Virol. 74, 2107-2120 (2000)). Additionally, CDK5
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phosphoryl ation of tau protein, suggesting potential nethods4 bhuary 2@t i ng or
preventing Al zhei mer's di sease (Hosoi, at at, J. Biochem (Tokyo), 117,
741-749 (1995)). CDKs are serine-threonine protein kinases that play
critical roles in regulating the transitions between different phases of
the cell-cycle, such as the progression froma quiescent 5 stage in G (the
gap between mitosis and the onset of DNA replication for a new round of cell
di vi gigPspbsbddesy (the period of active DNA synthesis)pcpipfobfocRiQgr ession from
& to M phase, in which active mtosis and cell-division occurs.

conpl exes are forned through association of a regulatory cyclin subunit
(e.g., cyclin A 131, B2, D1, D2, D32-and E) and a catalytic kinase subunit
(e.g., CDK1, CDK2, CDK4, CDK5, and CDK6). As the nane inplies, the CDKs
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I 35 A
obj et ofrersraien Hy R iR R Eﬁﬁf@%&a‘ P e SR tor o of
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t ransi t i inhibitofs of dmdeierminal kinase inhibitors; and US Patent No. 6,555,539 and WO 03/004488

discloses 3,5 substituted indazoles with a benzimidazole in the 3-position.

There is still 2 need, however, for more potent inhibitors of CDK and in particular, for
30 CDK inhibitors which possess both high affinity for the target CDK kinase as well as high
selectivity versus other protein kinases. The invenfive compounds are generally more selective

for CDK inhibitors than the compounds described in previous publications.

Summary Of The Invention
35 An object of the invention Is to provide potent and selective inhibitors of CDK.

Accordingly, one object of the invention is to attain compounds and drug compositions that
inhibit CDK activity, or cyclin complexes thereof. A further object is to provide an sffective
method of treating cancer Indications through CDK inhibition. Another object is to achieve
pharmaceutical compaositions containing compounds effective to block the transition of cancer




24 January 2007 WD 2005/009997 PCT/|1B2004/002441 -3 cells into their
proliferative phase. These and other objects and advant ages2&fantdie 2007
invention, which will becone apparent In |ight of the detailed description
bel ow, are achi eved through use of cell-cycle control agents of the

i nvention described bel ow. According to these objectives, there is provided
in accordance with the present 5 invention a conmpound or a pharmaceutically
accept abl v@ 200500849980l vate of the Formula | : H M | , pT/aBkoodioozd N R2 R4
R3 wherein R1, R2, R3 and R4 are selected fromthe group consisting of H,
hal o, cyano, nitro, trifluoromethoxy, trifluoromethyl, azido, hydroxy,
Ct-Co al koxy, Ct-Cto alkyl, Cz-C6 al kenyt3- 10 C2-C5 alk n 1l -C(OR5,

- COORS OC( O R5, -NRSC(O)RS, -C(O) NR5R5 (CR5R5) NR7R3 CR5R6NR7R5, - NR50R5,
- 802NR5R5, - S(eld hiSltheBepralifdiativg phaser Ehese and sthenpbjedtd argiexdvantages 6F thedindkntion,

( CR5 R5) t ( C5- \ﬁ H’Néé:bme g‘gggz%é, g&taﬁéﬂ@e%blﬁ‘ Ibzlcmv a(r%@réd(tﬁ'oag@l uggnber ed
ed‘a’P

het |
?ceRg%%g( Iof% éﬁ?‘ s“"beﬁ' Eﬁaé%s) gC( O) ( CR7R5) 1( 4- 10

menber ed heter ocycIAccc)‘dmg (oOREﬁB@hJ@(\@R?lR;rq(iﬁpm@ueﬂ tr gdcdrdank® with the present

- (CR5R5) t %?@Q penber ed

het erocyc% ﬁ@i&{ﬁ )@g%&ﬁrﬁﬁhé&lﬂtﬁzany aéCcllo ar ahgsg?ZCRSRl% l%g’ﬂog'( CR7R5) 1 (CrGi o
cycloal kyl) and - (CRS5R5) gSQ2( CR(R5)t (#10 nmenbered heterocyclic), wherein g
and t are each indepgggdent | y~"an~Rgi-eq fromO to 5 1 or 2 ring carbon
atons of the cycloal kyl or hgterocyclic ypieties of the ‘foregoing Rt, R2,
R3 or R4 groups are o d with an oxo (--0) noiety, each
R5, 20 R5, R7"a&n 3 i Ne ¢l ected fromH, Cl-Ce al kyl; and,
wherein R, R2, : ¥ot H at\the same time. In one énbodinment Rt
i's -(CRSR5) NR7R5, land R2,1 R3 and R4 are)j ndependently selected fromH or F.
I n one enbodi nment fH s H and R2 and R4 are F. 25

I n anot her enbodi mentN R , R2 and R4 are H and R3 is F.
24 January 2007 WD 2005/ 009997 PCT/ | BR004/ 902441 -4- In a further

enbodi ment, the present invention is di to a compound sel ected fro(m‘*}

I

wherein R!, R%, R® and R* are selected from the group consisting of H, halo, cyano,

nitro, trifluoromethoxy, triflucromethyl, azido, hydroxy, C4-Cs alkoxy, C1-Cyq alkyl, C;-Cs alkenyl,

10 Cx-Cs alkynyl, -C(O)R®, -C(O)OR®, -OC(O)R?, -NR’C(O)R®, -C(OINRR?, -(CRIRONR'R?, -
CRIRENRR®, -NRPOR®, -SONR°RE, -8(0)(C1-Cs alkyl) wherein j is an integer from 0 to 2,
(CRPRH(Ce-Cio aryl), ~(CRPR®H{Cs-Cyo cycloalkyl), -(CR’R*{4-10 membered heterocyclic),

«(CR*R%),CIONCR'R*(Ce-Cro any), -(CR*RY),C{ONCR'R}{Cs-C1o cycioalkyl),
ACR°R%),C(ONCR'R*(4-10 membered heterocyclic), -(CR*RHO(CR'RHG(CsCro  aryl),
15 «{CRR*)MO(CR'R¥(C-Cro cycloalkyl), ~(CRR®O(CR'R%)(4-10 membered heterocyclic), )

(CRPR%SOACR'RH(CeCro  anyl), ~(CR’RYSOL(CR'RM)(C5-Crp  cycloalkyl)  and
-CR*R%),SO{CR'R?)(4-10 membersd heterocyclic), wherein q and t are each independently
an integer from 0 to 5, 1 or 2 ring carbon atoms of the cycloalkyl or heterocyclic moleties of the
foregoing R', R, R® or R* groups are optionally substituted with an oxo (=0) moiety, each R®,
20 R® R and R®is independently selected from H, C4-Cg alkyl: and, wherein R', RZ, R® and R* are
not H at the same time.
in one embodiment R! is —(CR'RONR'R®, and R?, R® and R* are independently
selected from H or F.
In one embodiment R’ is ethylaminomethyl, R® is H, and R? and R* are F,
25 In another embadiment R’ is ethylaminomethyl, RZ and R* are H, and R®is F.



HHI NN “"NIN~ANI~HI N'" NHHNN F or F The Invention also provides
nmet hods for nmaki ng conpounds of Formula |I. 5 There is furthe¥ Jpmaw 26t in
accordance with the invention, a method of using a conpound as a cell-cycle
control agent for treating a disease or disorder nediated by inhibition of
ki nase conprising adm nistering to a patient in need thereof, a conpound of
Formula, | or a pharnaceutically acceptable salt or solvate of a conpound
of the Formula |I. The Invention further provides a nmethod of treating
nycotic infection, malignancies or 10 cancer as well as other disease

st at ¥OLLEHWPAYed with unwant ed angi ogenesis and/ or REVIBIPYUO244i 0| i ferati on,
conprising adm nistering effective anounts of a conpound of Fornmula I or a
pharmaceutically acceptable salt or splvate of a conpound of the Formula Ito
a patient in need of such treatnent The invention also provides a nethod of

selectively inhibitin K ki nase acfjvi by adm ni stering a conpound
of the For nul an’la @Phﬁ%ﬂﬁ%’mgﬁlﬁ P@%ﬁ"f W&‘@%‘e‘ﬁf’%kﬁ t%él“f”"%?”“&@?‘ % of a
conpound f®m the Fornmula Ito a patient in need thereof. There is also

provi ded in accordance with the inwention, a pharnaceutical conposition
containing a co d of the Fo fa | or a pharmaceutically acceptable salt
or sol vateyef~ ound’\q [the rNguI a 1, and the therapeutic use of the
conposi tionti /e rejf g 20 di $ease$ _liredi at ed by ki nase activity, such as

cancer, as well as er disease stgfes associated with unwanted

angi ogenesi s and/ or drular proliferation, such as diabetic retinopathy,
neovascul ar gl aucoma, rheunmatoid arthritis, and psqoriasis. The inventive
agents ‘and conpO8 T ENARAIREFHTSIPdE Ewaﬂ'&ecﬁwgmﬂ&la?ggmﬂ'léif ul in treating
vari ous di sor déhereds futheewavided imeagsardanse onth dheciventionh aumesiondt sfalsined  or

u _nwalnt Sd GRipbuHdaE a caﬁ'iyélé ednirbiagat foP!?eatiﬁfJﬂse@& &?E&E&raﬂ@ﬁiﬁfe@ bmaﬁ‘ongl sorders,
viral diseases, naa ases r.odegener ati ve di sqorder an

car di ovas%&%‘?e caﬁﬁ@%ggggfnﬁr%ﬂn so?ﬁ%'%ﬁtﬁ'\]/'é???% PoP & CATRY mfﬁc’)fl}:gﬁu 1% et hods of
treati ng Rhgowaceyiisally 3espianje sall Af selvaie afq gegpend ettheltamyiel anpunt of the inventive
agent. O her aspegiéntioroitiRnprogRs a nkfidd bERkiHgeS cftk infdefon| MuIRRdrcREomi | | become
appar %ﬂ . éarnge.ma? %thés}ﬁheqﬁi&@tsé gtg’tegg%gélét&t \bi&mnggllt%\/%ngil@eﬁe&{ SHARY Q&ﬁlaland .
conpositions of the present I nvention, are useful-as anti- prolrferative
agent s ankodRsationhsopPlighasadninisiatngaffactiye ayais of @ sRpPaRG §f F‘P"H‘Egdt‘”lé nase or
fungal kphaassewtioutpbexpishle saltior @ivaigpt £conipblifd bthp F@mala | Rarpatiavt inmbeddi t ed. Such
conpounds g, reGfHEROSi tions are al so useful for controlling proliferation,

different)ati on, .and/or apoptosis. 24 January 2007 WO 2005/ 009997
PCT/ 1B2004/ 002Y%nventign also provides a method of selectively inhibiting CDK kinase activity by

15  administering a compound of the Formula | or a pharmaceutically acceptable salt or solvate of
a compound of the Formula | fo a patient in need thereof,

Thers is also provided in accordance with the invention, a pharmaceutical
composition containing a compound of the Formula | or a pharmaceutically acceptable salt or
solvate of a compound of the Formula |, and the therapeutic use of the composition in treafing

20 diseases mediated by kinase aclivity, such as cancer, as well as other disease states
associated with unwanted angiogenesis andfor cellular proliferation, such as diabetic
retinopathy, neovascular glaucoma, rheumatoid arthritis, and psoriasis.

The inventive agents and compositions confaining such agents may be useful in
treating various disorders or disease states associated with uncontrolled 'or unwanted cellular

25 proliferation, such as cancer, autoimmune disorders, viral diseases, fungal diseases,
neurodegenerative disorders, and cardiovascular diseases. Thus, the invention is aiso directed
to methods of freating such diseases by administering an effective amount of the inventive
agent.

Other aspects, advantages, and features of the invention will become apparent from

30 - the detailed description below.

The compounds and compositions of the present invention, are useful as anti-
proliferative agents and as inhibitors of mammalian kinase complexes, insect kinase or fungal
kinase complexes. For example, CDK complexes can be inhibited. Such compounds and
compositions are also useful for controlling proliferation, differentiation, and/or apoptosis.



The term "hal 0", as used herein, unless otherw se indicated, nmeans fl uoro,

chloro, brono or iodo. Preferred halo groups are fluoro, cH4dmmagr®0br ono.

The term "al kyl", as used herein, unless otherw se indicated, includes
saturated nonoval ent hydrocarbon radi cals having strai ght or branched

moi eties, A"Cr-C5 alkyl" 5 indicates a straight or branched al kyl noiety |,

having 1 to 6 carbon atons, and so forth. The term"al kenyl" refers to a
straight - BhARpbRY- chai n al kenyl group having 2 to 12 ]f(ﬂ‘;

t he chai n.qﬁ)l ustrg?i ve al kenyl groups include prop-2-enyl ’ﬁ?f eny
but - 3- enyl, 2-nethyl prop-2-2nyi, hex-2-2nyl, ethenyl, pentenyl, and the
like. The term"al kynyl" refers to a strajght- or branched-chai n al kynyl
group having from2 to 10 12 carbon atons in the chain. Illustrative

al kynyl groups inc oYt

5 ot hyl but - 2. ynyl LrH%taernPSQQ %G&Q&'Iﬁeﬁelrpurﬁlesg oMElelse mP‘E‘étedSm?%Q\‘ﬁlloro chloro, bromo. |
The term" cycl%&f’%ﬂ"ﬁe%f‘%’?@'mﬂﬂﬁ ""Efﬂg%[t’lﬁ‘h'aff‘éﬂd lESﬁ’"‘Cbartl al |y saturated,
monocyclic or fusedhertermsiaikylty gaolspd yhateing unies biharyisd endvated nagcnﬁcreemamkuwae to

t wel i t I f | )

el ude ¢ ha. 1 ol oate rjdraboh rdtgh! iy B TER nokih 0 (HrogBREPS
o, | 20 19iiipdiqajes agﬁqphg prbranphed allo igisydialing 1atP)§I°3rb°'a§°"ﬂ%é'Ei’ ﬁ?é‘?@t n, unless
ot herw se i ndi cat ed The tach 'lmﬂterarl“aaiermto@aﬂalghu(ﬂdlaﬂehled-cmfalkemdgn‘oup)rmvia@2a:r 2matic
hydr ocarbon bYeauTat i e Q. NG BRE Mo GiduiR SndhIaE Bt 2y ARDIAN! but-a-The

term’ 410rre ered heterocyc \
i ndi cat ed, 25 §Wef-TaBEPER-&] h%"%i?ﬂi' RBENYh PRstRgY; 30d ﬁlé"t'ﬁ?‘ocycl i c groups
cont ai ni ng one to fibeterhtikpny dfoat acsthraibht- @ étaedied-chamakymyCarodp tawidg fiom Mver ei n

each heterggyciy daredh s maﬁa éh%ﬁmnﬂs'tﬂa@/e%w rbﬁbs*rkl%débrgﬂz-yrﬁfy%t-- yidBila W th
t he proviso that nt ai j acent 0 or

atons. Non- ar o‘ﬁ%éE‘etﬁﬂef%gd@y&ﬂ“%y'a%'ﬁﬁ& P’ﬂmnﬂd&"‘@?ygﬂﬂéhenﬁ?n ng onI y 4 atoms
in their ring systloatemhnycleativfitefarstoastaratsd priariaivrabratsl, momcydiaerdusad of east

atoms in theirgdih rpayamfct e&rbocw@hmgha;new&vﬁl Mswarnﬁgra@ms Nt WA lﬂﬁél?atﬁvé; useld
clic group 1s azetidiny

h
Eldggl \%Ztﬂrﬁm ?i‘f@f’F%%g%a&ﬂﬁmg%a%gbﬁ%?&&m L er.ogled 24 January 2007 WO

hlazonI nd an

2005/ 009997 PCT/ 1 B2004A002441 -6- hete ocycl ic group is
exanple of a 10 nmenbefad het gropyclic .- noI'
non-aromati c hetero gr oupB are ” b
di hydr of ur amyl , tetfahydrot hi enyl,’ t'etrahydropyra

dropyrany
t et r ahydr ot hi opyr anyl , piperidino nmor phol i no, thlonDrphollno thloxanyl,
pi perazinyl, azetidinyl, oxetanyl, hleta-v oxepanyl ,
t hi epanyl, oxazepi nyl—di azép nyI Y azé
t et rahydr opyri yl, [2-fpyr1 nyI pyr‘ yranyl
4H pyranyl, dioxanyl, 1,3- dToxo!a pyrezo - d|th|olanyl

di hydr opyr anyl , dihydrothlenyl dlhydrofuranfl [

The term "aryl", as used herein, unless otherwise indicated, includes an organic radical

20

derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl.
The term "4-10 membered heterocyclic’, as used herein, uniess otherwise indicated,
25 includes aromatic and non-aromatic heterocyclic groups containing one to four heteroatoms each
selected from O, S and N, wherein each heterocyclic group has from 4-10 atoms in its ring
system, and with the proviso that the ring of sald group does not contain fwo adjacent O or S
atoms. Non-aromatic heterocyclic groups inciude groups having only 4 atoms in their ring
system, but aromatic heterocyclic groups must have at least 5 atoms in their ring system. The
30 heterocyclic groups include benzofused ring systems. An example of a 4 membered
heterocyclic group is azetidinyl (derived from azefiding). An example of a 5§ membered

S
5



pyrazolidinyl, imdazolinyl, imdazolidinyl, 3-azabicyclo[3.1.0]hexanyl, 3-
azabi cycl o[ 4. 1. 0] hept anyl, 3Hindolyl and quinolizinyl. Exadplagaplo®romatic
het erocyclic 10 groups are pyridinyl, imdazolyl, pyrimdinyl, pyrazolyl,

triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl,
oxazol yl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzi m dazol yl , benzofuranyl, cinnolinyl, Indazolyl, indolizinyl,
phthala2|nyl yrlda2|nyl triazinyl, isoindolyl, pteridinyl, purinyl,

oxadl,ﬁlﬁoj i adi azolyl, furazanyl, benzofurazanylye j,9phenyl ,
benzothi azo benzoxazol yl, quinazolinyl, quinoxali ny@ﬂﬁ@g%{“ﬁyri di nyl,

and 15 furopyrl di nyl. The foregoi ng groups, as derived fromthe groups
i sted above, may be C-attached or -B~attached where such is possible. For
i nstance, a group derived frompyrrole may be pyrrol- 1-yl (Nattached) or

pyrrol - thtlemeﬁnca rb@meﬁlbazolﬁ%a Qﬁrexarﬁpug Papmd.ﬁé.haé% :f,erta EIB‘#&%QEE may be

I m dazol - ac ed) . e 4-10 nmenbered
het er ocy & f‘%’nﬂa a"?ﬁes %t"f’%‘)ﬁrai'"?tﬂ?r%ffb%ﬂ"? Q‘E"é’& ?(5?1 PYTIdIRY. defraRyr anYl sul fur, or
ni t r ogen diayaeiireiyi, betretydrothisnylwdetraiuaiiopyrenyl, 2 @hydraggranyin tetrafgydipthimpwéinyl

het er ocy gl bﬁ‘awﬁr %@nwﬂ@rtﬁ-brnorghowﬁ%.&a{yb eﬁkﬁmaz@ﬂmﬁt&asd f, YhiGshy w th oxo
noi eti_es is stratlve exarrp es of 4-10

menbered hﬁ'@?pé:fe%@yll |%‘epa§Y'eng’ée$?QyLd c¥?zgw{w 'bu?'aﬁﬁﬂ’f'y'l i BErR 0 12%F5 f ol | owi ng:
H N n N @XiBhySrepyridingl, Ptpyirckinyl, (B-pyeslibg, Baolinyl,H2H-pyramylo 4Mpyranyh dibxbhy([\\8 H H 00-1

24 ) anuardlbxaQ\QV pyr‘é@ilgﬁ’o@’h@ﬁw 98ihioRhyl/ HiRARPHEME 2cﬁl‘ff@rc:thh&ﬁyiodlh:p'flircifurii _FN NH 0 ~NH

and Unl ess at ed rm to =0 e term
"am de" %o?é '0 th'g“dlra zaoﬁii?@al -%ﬁﬁ’?—ﬁ ?aW'QGE Hﬁ'heﬁﬂ’ YR ar®% each
i ndepend@mﬁoyc@éi Blberianylf r3UTﬁdh‘y|d?ft§|g@W°"4!kaIExafmlﬁﬁéePiy?rOmalcchycllcO—I al koxy,
cyg | ol Kstoups Brengyiginyd Cirdagadh Kpghimidingl] ﬁfr&h%ryb{|tmazﬁflybyri’ﬁ1yl}i&§tiaw ﬂhmv?ak Fr R
an ' t al kyl or
het er oar é‘ﬁérglz%aga?&ﬁ &%E%@A\/B)gz% Iscftmztbmjgg@osﬁ t{u ani. ‘%Oﬁﬁy? CHYF he specified
group or mr@gryol drenzofpgwl, gpnofipyl imdazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl,
isoindolyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl,

benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and
15  furopyridinyl. The foregoing groups, as derived from the groups listed above, may be C-attached
or N-attached where such Is possible. For instance, a group derived from pyrrole may be pyrrol-

1-yl (N-aftached) or pyrrol-3-yi (C-attached). Further, a group derived from imidazole may be
imidazol-1-yl (N-attached) or imidazol-3-yl (C-aftached). The 4-10 membered heterocyclic may
bhe optionally substituted on any ring carbon, sulfur, or nitrogen atom(s) by one fo two oxo, per

20  ring. An example of a heterocyclic group wherein 2 ring carbon atoms are substituted with oxo
moieties is 1,1-dioxo-thiomorpholinyl. Cther lllustrative examples of 4-10 membered heterocyclic
are derived from, but not limited to, the foliowing:

O &“"OO (:)
O AHS0C0
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substituents. The term "unsubstituted" neans that the specified group bears
no substituents. Wthin the invention it is understood tha24 Rneasn@¥ind of
Formula | may exhibit the 10 phenonenon of tautonerismand that the formula
drawings within this specification represent only one of the possible
tautonmeric forms. It is to be understood that the invention enconpasses any
tautoneric form which nodul ates and/or inhibits kinase activity and i s not
to be |i mpoesbosreooedy to any one tautomeric form utilizedpgrfbions/odessf ornul a -
drawi ngs. Sone of the inventive conpounds may exi st as single stereoisoners
(i.e., essentially 15 free of other stereoisoners), racenates, and/or
m xtures of enantioners and/or diastereomefs. Al such single
stereoi soners, racenmates and m xtures thereof are intended to be within the
scope of the present invention. Preferably,2the inventive conpounds that are
optically activg used |Z;6 tical Ly 3 form As generally understood
an :

by those skill ¢ ¢ conpound having 20 one chiral
center (i.e., & kT i C rbon @ gne that consists essentially
of one of C e tvvo possi bl e edant i OW&rs (i .0, is enantionerically pure),
and an optically pure conpound having nore than one chiral center is one
that is both diastereonerjcal by pure and enantionerically pure. Preferably,
t he conpounds of the prese ﬁnventi on are used in a form that is at |east
90% optically pure, fRat A orm that contains at |east 90% of a single
i somer 25 (80% enant i oner(i c exgess Ce.e.") or diastereoneric excess
("d.e.")), nore preferabl east 95%(90%e e. or d.e.), even nore
preferably at |east 97.5% (95%.e..e and nost preferably at |east
99% (98% e.e. or d. 89' ﬁﬁ'ﬁﬂ f"S‘H%Tq S'?e %r%lrggrsfc’ #hd it are intended to
cover solvated as weTﬂE tarn (amids! fret the madiesl <FOINGR)RY evieief ' eld ¥ agec eaches.

For exanpl e, Fca{dapanaéi-m} seRéled Ifmmna,}dwaen CAIR oLk, Glicydyn e-oH3Cailo Ié‘yabﬁldﬁ
ol vat o5 24 31atbarieBERL" e RReyn A B Cttels f ok% avﬁze%é? Frilie (ne

structures in dyeganiabronhepreqicivalylar spemei as defehdiove. ret hanol , DVBO, et hyy ™
acetate, acetic aci the fofm aiubsttekinmbdne that the RBECITB GRP oF Mbikly béﬁrﬁ@ﬁé abieresal t

S ntended 0 Rl 5 looh bl FBahiS nlUALAR Gl LA RELLYERRRS Of e

free acids and es of ed co
bi ol ogi cal |y or ot h&¥ith ke inves |'?‘éb‘l“é“-’5*95€dé‘i!ﬁ‘rﬁcﬁ9ﬁﬁ°‘t5‘f’ of fiemulay avayi xhibik e
possess a suf f iphéremiehon of Gutdmerisraaraiulish theifermil \drdoergs w;thrmmnstb@éd’rcétmneépresaal

groups, and acco%d&n@%fythé 36l Muldmen fo%s a A RUBDEL o erét&artﬂ&%& ent%ga“' ¢

bases, and i norﬁanl c an ani c_acl Ef armaceut | cal
accept abl e sal thHEPaFHET %{}Vﬁa@ﬂwﬁf&%m@%’aﬂ"&?ﬁaé'edé%ﬂ'}i' e kinage petivity Anp ffd\?“f’hose
sal ts prepar ed beyimitsgiansratytn amf ont kegtomeniqforomidiized itititibe forradaedrewingsvent i on with a

m lnfe;flle or orgam c éQmaa e moenm domemasmnsy Hak8s snﬁg@&e@asoﬁﬁlswelgggg,mwng
Su S

sulfites
ronohy r ogelioh JEBALIEE HeRpRNerS JERBREE shilh Shrme e ol daleriinias.
pyr ophosphat es Alhtrositgesieredinomaisdagematas dind ebdurescibersefaes ingndsdito hewithin the
decanoat es, Cafbdted @ presdtt invbilib SPrefeRbEthe MventiveOdripyindt Bt aré 3 caftRte

hept anoates, prop L?sg@@it ﬁgﬁalgﬁﬁﬁlf%es mal onat es, succi nates, erates,

sebacat es, funa butyne-1, 4- dloates hexyne- 1 6
As generally understood by those skilled in the art, an optically pure compound having

20  one chiral center (i.e., one asymmeiric carbon atom) is one that consists essentially of one of (\ )
the two possible enantiomers (i.e., is enantiomerically pure), and an optically pure compound i
having mare than one chiral center is one that is both diastereomerically pure and

enantiomerically pure. Preferably, the compounds of the present invention are used in a form
that is at least 90% optically pure, that is, a form that contains at least 90% of a single isomer
25 (80% enantiomeric excess ("e.e.”) or diastereomeric excess ("d.e.”)), more preferably at least
95% (90% e.e. or d.e.}), even more preferably at least 97.5% (95% e.e. or d.e.), and most
preferably at least 99% (98% e.e. or d.e.).
Additionally, Formulas | and 1l are intended to cover solvated as well as unsolvated
forms of the identified siruciures. For example, Formulas | and Il include compounds of the
30  indicated structure in both hydrated and non-hydrafed forms. Other examples of solvates



15 di oates, benzoates, chl orobenzoates, nethyl benzoates, dinitrobenzoates,
hydr oxybenzoat es, met hoxybenzoates, phthal ates, sul f onat es 24 January 2007

xyl enesul f onat es, phenyl acetates, phenyl propi onates, phenyl butyrates,
citrates, lactates, y-hydroxybutyrates, glycollates, tartrates,

met hane- sul f onat es, propanesul fonates, napht hal ene-1-sul fonates,

napht hal ene- 2- sul fonates, and mandel ates. 20 if the inventive conpound is a
base, the desired pharnmaceutically acceptable salt rmay be prepared by any
sui t abl available in the art, for exanple, t { the free
base Oﬁﬂ&ﬁﬁﬁﬁﬂorganic acid, such as hydrochloric aé&gi&g§g%ﬂg46nic aci d,
sulfuric acid, nitric acid, phosphoric acid and the like, or with an
organi c acid, such as acetic acid, mglefic acid, succinic acid, mandelic
acid, fumaric acid, malonic acid, pyrovic acid oxalic acid, 25 glycolic

aci d, salie e aﬁ,btqpesan RURBRAS) bt @loflanof 46 Sm%éﬁawm& amd of
Such 0

gal acturoni¢ acid y roxy ac as citric aci r tartaric

aci d, an3cetA' a°ele pee. og?jlaqglgg N&spartic acid or glutanmic acid, an aromatic
aci d, such as‘Abpheroaceutinally dacoeptablensaiiviscintanded , to aneati| f ealii that mtind, thsuch as

p-tol Ue“%ﬁlﬁéééi’@ﬂfé&tn@ﬁés@ oPfhe ﬁw@&b@%H& b4al &tﬁ&épgmfee om%n& éﬁfﬁrat ksfnof he inventive

conpound, i s .a I re armaceutically a e salt may be 30
pr epa?edb'ﬁlﬁg'%ﬁl’{/" ‘ﬁrfef‘ﬂfﬁ @d?ﬂ?ﬂ%dg cﬁ?ﬂ"”%?ﬁ?l"’é"“’““?’l‘ E‘él'?ﬁ? ss @rsuffisintly r e aci d

wi th an eeide, gasifficieolly basicgambath fuasienal guoops, @asd accomiingly aedchwitmamny of secondary or
tertiaryhumsap ot kébdnidTet %Lgamyckage@ %fd Ohor é\lckéﬁd e@aﬁ@racias nﬁt ﬂa'rmhé’dr oxi de, or
the like, IIIustr@tlve Ef”ﬁgﬁ‘ I |taI altsah‘gcllu anic salts
derived PIASTRERICAY a5esripdle sa eggaﬁlpbj?ﬂ"ﬁc@“ UeRly aspeptakie salts | %% prinary,
secondar yaits prenared by repciipy of el qamgoundsef theyrrdsient inentinrwith suuﬁam ogamper i di ne,

nor phgl i B&d eNsh Pbig&nicBisE Csuc Bl sake mcmeiﬁgamfh@s,wosmfage rwsv.rmesf Eiies 0di UM

cal ci um assi, ma i ron al uni num and
l'ithium b'?ﬁt gsnkaé‘esogn °§°th rgéengﬁgﬂ' g Slggfoga%ph(’ﬁpﬁﬁ%p é?sgﬁ%?fd by those
skilled pmnhnﬁohafﬁ%. chlﬁ@ﬁes,tb'i@mdﬁsmwﬁﬂ gastatesnpsenianeies. lacknozies; sapmidaiesexi st i n

di f f er enborpistys trérnaes, isdliymRe,dapatks Mptancatel, mp.mamc BxaladsE malhtsyded to be

ithint f | 24 ]
2007 o SaBERRoRBya B A PREIRE e PR BRECLIGRS B PO anuery
accor'8andigatgs. tbRnzoptgs. |%W@H?W%"PsaF‘é‘hﬂgeé‘F‘?fFesa@‘”%%ﬁOﬁ‘a% dYIrPYRENZoatRSr tr eat i ng
prol i f er akihweybelizemesier sphthalates Masisionatsspec myiédeyulfhumns phanylkethatdsy unwant ed

prolifer | q;gggp may be used
for tregﬁénﬂg oﬁ]igrli‘fégct S ha&‘/j"%teIS &ﬁageg o soc tgm{eg'%gﬁlhﬂyk%égsﬁsﬁ ve cell

prol i f er EhaMe- 5”30’@“35 peRReesy “393' ﬁ@@?‘haé%'t?'é's”'f°ﬂ#%d‘ﬁﬁft§13@a?'2' 8%eeate¥er s i nvol vi ng
undesi r edngomardelbtes.at i on of | eukocytes, and restenosis and ot her

SI00g: MUSC ey e IREARE SomdBlHd 9 AR fio dm@p&gﬁr&%ﬂgg sBRyglgsafsed to  prevent

de-ditferentiatlon, of E\Rﬁ Fé seases or
di sor der §12% 58 FEPARARY F"f‘lta%@ﬁth?q‘ﬂla' Ig ingtpe %F%Fmplecféﬁafnﬁﬂ“%ﬁf theprol i feration
| ncl ude, freaibasewith aroihorbans aciddsuthogs hytirechfogt baidyhydgbrobk acidasuifaiciaeitly of cancers,

i ncl udi nﬂvtncl%'ia pRBdphbricEbib 8Rb ﬁ@nke%w a}p&@amcfa&mh&%'ae&ksmdtnms of |ynphoi d
l'i neage, mesenchymnal

| neage, NeTBLGROLGE antalBES dPhodiBlaChlond DRP Gfnud I cRote Ol

25 dlycolic acid, salicylic acid, a pyranosidyt acid, such as glucuronic acid or galacturonic acid,
an alpha-hydroxy acid, such as citric acid or tartaric acid, an amino acid, such as aspartic

acid or glutamic acid, an aromatic acid, such as benzoic acid or cinnamic acid, a sulfonic
acid, such as p-toluenesulfonic acid or ethanesulfonic acid, or the like.
If the inventive compound is an acid, the desired pharmaceutically acceptable salt may be
30 prepared by any suitable method, for example, freatment of the free acid with an inorganic or
organic base, such as an amine (primary, secondary or terfiary), an alkali metal hydroxide or
alkaline earth metal hydroxide, or the like. lllustrative examples of suitable salts include organic
salts derived from amino acids, such as glycine and arginine, ammonia, primary, secondary,
and tertiary amines, and cyclic amines, such as piperidine, morpholine and piperazine, and
35 inorganic salts derived from sodium, calcium, potassium, magnesium, manganese, iron,
copper, zinc, aluminum and fithium.
In the case of agents that are solids, it is understood by those skilled in the art that the
inventive compounds and salts may exist in different crystal or polymorphic forms, all of which
are intended to be withinh the scope of the present invention and specified formulas.



and ot her tunors including nelanoma, sem noma and Kaposi's sarcoma and
like. 15 - a disease process which features abnor mal
e.g., benign prostatic hyperplasia, famlial adenomatosis pol yposis,
at heroscl erosis, pulnonary fibrosis, arthritis,
restenosis follow ng angi oplasty or vascul ar

neur o-fi bronmat osi s,

psori asis, glonerul onephritis,

surgery, hypertrophic

transpl ant @ fps@psct | on, endoto(ic 20 shock, ~and fungai‘c?fﬁnzgf‘gdgu hg but

scar formation, inflamuatory bowel disease,

def ective apoptosi s-associ ated conditions, such as cancer

not limted to those

types nentioned herei nabove), viral infections
(including but not limted to herpesvirusg- poxvirus,

Sindbis virus and adenovirus), prevention of AIDS devel opnent in
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ntia,
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t he
cel | ul @ Janali20@h at i on,

t oxi n- induced

¥ di seases

and arthriggs), aspirhRa@@NeidahcsR, MEINAIRY Bt mes lidiked, to,Cobfdriofa, Ndrfa@Bbigtic Mul ti pl e

sclerosis, kidney dis
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in the inhibition of pireseerbyedl spgh:

as inhibitors of the

viral infedfions such?aiseqir\ProckRgdich RaHes HR/MSY celldar proliferstinn, £-84 genign

Epstein-Barr virus, admstaﬁcl hyperpla8a,ntdbnilial wdenorsatosso galyposis @ench-fibloenatosike.
Conpounds and conposi tafh%&:lemsmt Bambﬁav,emwogy éﬂr?],hﬁsb'pfsorragg

for exanple, CDK/cyclipn co h ose active G
IO eSORN O JFIBY SEERY DEPBIE S0 The

stage of the cell cyc fg§tenos
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obtain thegapeutic oghdcnlgh@fuﬁga[,ufe@.i,ﬁgcts may be determ ned in a manner

known in the art accor deevglge apoptos:s-assocrated conditions, such as cancers (including but not

25

30

35

limited to those types mentioned hereinabove}, viral infections (including but
not limited to herpesvirus, poxvirus, Epstein-Barr virus, Sindbis virus and
adenovirus), prevention of AIDS development in HIV-infected individuals,
autoimmune diseases (including but not limited to systemic lupus
erythematosus, rheumatoid arthritis, psoriasis, autoimmune mediated
glomerulonephritis, inflammatory bowel disease and auloimmune diabetes
melfitus), neurodegenerative disorders (including but not limited to Alzheimer's
disease, amyotrophic lateral sclerosis, retinitis pigmentosa, Parkinson’s
disease, AlDS-related dementia, spinal muscular afrophy and cergbellar
degeneration), myelodysplastic syndromes, aplastic anemia, ischemic injury
associated with myoccardial infarctions, stroke and reperfusion injury,
arrhythmia, atherosclerosis, toxin-induced or alcohol related liver diseases,
hematological diseases (including but nof limited to chronic anemia and
aplastic anemia), degenerative diseases of the musculoskeletal system
(including but not limited to osteroporosis and arthritis), aspirin-sensitive
rhinosinusitis, cystic fibrosis, multiple sclerosis, kidney diseases and cancer
pain.
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can nodul ate the level of cellular RNA and
synthesis and therefore are expected to be 5 useful in the treatnent of
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the particul ar circunstances surrounding the case, including, e.g., the
specific agent being adm nistered, the route of admn ni str a4 bmyary pe07
condition being treated, and the subject or host being treated. An
exenplary total daily dose of a cell-cycle control agent, which may be 15
adm nistered in single or nmultiple doses, contains a dosage |evel of from
about 0.01 ng/ kg body weight to about 50 ng/kg body weight. The cell-cycle
control agents of the invention may be adm nistered by any of a variety of
suit ‘29905’%#&93? such as orally, rectally, transder Eelr}ﬁi 0%&9%11 t aneousl vy,

I ntravenously,  intranuscularly, or intranasally. The cefq-cyc e control
agents are preferably fornulated into 20 conpositions suitable for the
desired routes before being adm ni syered. A pharmaceutical conposition or
preparation according to the invention conprises an effective anount of a

cel I -cycl e Capd raahveaiRNb cr QR bAbA Yoo scObe WIS i WIE il WP yROSNtS, and a
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suspensi &ﬂlogiﬁ'g &%n@é}}@&b&lns it Qiehit{ iaaclarriQrf which may be in the form of a capstile, sachet,
paper container, or the like. Exemplary ingredients, in addition to one or more cell-cycle control
agents and any other active ingredients, include Avicel (microcrystalline cellulose), starch,
30 lactose, calcium sulfate dihydrate, terra alba, sucrose, tale, gelatin, agar, pectin, acacia,
magnesium stearate, stearic acid, peanut oil, olive oil, glyceryl monostearate, Tween 80
(polysorbate 80), 1,3-butanediol, cocoa butter, beeswax, polyethylene glycol, propylene glycol,
sorbitan monostearate, polysorbate 60, 2-octyldodecanal, benzyl alcohal, glycine, sorbic acid,
potassium sorbate, disodium hydrogen phosphate, sodium chloride, and water.
35 The compaositions may be prepared in any of a variety of forms suitable for the desired
mode of administration, For example, pharmaceutical compositions may he prepared in the
form of tablets, pills, powders, Iozeng'es. sachets, cacheis, elixirs, suspensions, emulsions,
solutions, syrups, aerosols (as solids or in liquid media), cintments (e.g., contalning up fo 10%



non- aqueous |iquid suspension. To obtain a stable water-soluble dose form a
pharmaceutically acceptable salt of an inventive agent is & B8ey2¥7in an
aqueous solution of an organic or inorganic acid, such as 0.3M sol ution of
succinic acid or citric acid. If a soluble salt formis not available, the
agent may t_ ) 15 be dissolved In a suitable. cosolvent or conbinations of
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pyrrolidone, used pharmaceutically. —
Proper formulation is dependent upon the route of administration chosen. For LJ}
injection, the agents of the invention may be formulated into aqueous solutions, preferably in
30  physiologically compatible bufiers such as Hanks's solution, Ringer's solution, or physiological
saline buffer. For transmucosal administration, penetrants appropriate to the barrer to be
permeated are used in the formulation. Such peneirants are generally known in the art.
For oral administration, the compounds can be formulated readily by combining the
active compounds with pharmaceutically acceptable carriers known in the art. Such carriers
35 enable the cdmpounds of the invention to be formulated as tablets, pilis, dragees, capsules,
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be
treated. Pharmaceutical preparations for oral use can be obtained using a solid excipient in
admixture with the active ingredient (agent), optionally grinding the resulting mixture, and

processing the mixiure of granules after adding suitable auxifiaries, if desired, to obtain tablets



Car bopol gel, polyethylene glycol, and/or titanium dioxide, |acquer

sol utions, and suitable 10 organi ¢ sol vents or sol vent n1xt@4é@mmﬁﬁﬁﬁhuffs
or pignents may be added to the tablets or dragee coatings for
identification or to characterize different conbinations of active agents.
Phar maceuti cal preparations which can be used orally include push-fit
capsul es made of gelatin, as well as soft, seal ed capsules nade of gelatin
and a plasticizer, such as glycerol or sorbitol. The push-fit capsul es can
cont %B%Eﬁ,@%i ve ingredients in adm xture with fild@ei S sttt as

| act ose, nders such as starches, and/or |lubricants sucﬁ as talc or
magnesi um stearate, and, optionally, stabilizers. In soft capsules, the
active agents nay be dissolved or suspended in suitable liquids, such as
fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition,
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suspensi on, suc i um car sor dext r an.
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providing a valve to deliver & metered amount. Capsules and cariridges of gelatin for use in an

inhaler or insufflator and the like rriay be formulated containing a powder mix of the compound
and a suitable powder base such as lactose or starch.
The compounds may be formulated for parenteral administration by Injection, e.g., by

30  bolus injection or continuous infusion. Formulations for injection may be presented in unit-
dosage form, e.g., in ampoules or in multi-dose containers, with an added preservative. The
compositions may take such forms as suspensions, solutions or emuigions in oily or aqueous
vehicles, and may contain formulatery agents such as suspending, stabilizing and/or dispersing
agents.

35 Pharmaceutical formulations for parenteral administration include agqueous solutions
of the active compounds in water-goluble form. Additionally, suspensions of the active agents
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or
vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate
or triglycerides, or liposomes. Aqueous injection suspensions may contain substances which



surface for a sufficient tinme period to allow the conpound to penetrate the
corneal and internal regions of the eye, including, for exahjsheary2§d
anterior chanber, posterior chanmber, vitreous body, aqueous hunor, vitreous
hunor, cornea, iris/ciliary, lens, choroid/retina and sclera. The 10

phar maceuti cally acceptabl e ophthal mc vehicle may be an oi ntnment, vegetable
oil, or an encapsulating material. A conpound of the invention nay al so be
I nj ect ed diweatdsyposto the vitreous and aqueous hunor. Alpcanszioinelsyr t he
active ingredient may be in powder formfor constitution with a suitable
vehicle, e.g., sterile pyrogen-free water, before use. The conpounds may
also be () 15 fornulated in rectal conpé%Ttlons such as suppositories or
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polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system
{(VPD:5W) contains VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent (
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic -
30 administration. Naturally, the proportions of a co-solvent system may be varied considerably
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the co-
solvent componenis may be varied: for example, other low-toxicity nonpolar surfactants may
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other
35  sugars or polysaccharides may be substituted for dextrose.
Alternatively, oiher delivery systems for hydrophobic pharmaceutical compounds may
be employed. Liposomes and emulsions are known examples of delivery vehicles or carsiers
for hydrophoble drugs. Certain organic solvents such as dimethylsulfoxide also may bhe
employed, although usually at the cost of greater toxicity. Additionally, the compounds may be



5 100 days. Depending on the chem cal nature and the biological stability of
the therapeutic reagent, additional strategies for protei 34dambiyl2D0%t i on
may be enpl oyed. . The pharmaceutical conpositions also may conprise
suitabl e solid- or gel-phase carriers or excipients. Exanples of such
carriers or exciplents include cal cium carbonate, calcium phosphate,

sugars, starches, cellul ose derivatives, gelatin, and polyners such as 10
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25 December 23, 1998) which is herein incorporated by reference in its entirety.

Detailed Descripfion And Preferred Embhodiments Of The Invention

The inventive agents may be prepared using the reaction routes and synthesis
schemes as described below, employiné the techniques available in the art using starting
30  materials that are rsadily available.

The preparation of specific preferred compounds of the invention is described in detail
in the following examples. The artisan will recognize that the chemical reactions described may
be readily adapted to prepare a number of cther kinase iphibitors of the invention. For
example, the synthesis of non-exemplified compounds according fo the invention may be

35 successfully performed by modifications apparent to those skilled in the art, e.g., by
appropriately protecting interfering groups, by changing to other suitable reagents known in the
art, or by making routine modifications of reaction conditions. Alternatively, other reactions
disclosed herein or known in the art will be recognized as having applicability for preparing
other compounds of the invention.



di scl osed herein or known in the art will be recognized as havin
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and N, N-di net hyl formam de (DMF) were purchased fromAldrich in Sure seal
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nmet hods readily known to those skilled in the art, unless otherw se
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i (7 R A R A B
neat 25 othenmse stated, Hydrogenation was done at the pressure indicated in the examples or at
ambient pressure.
'H-NMR spectra were recorded on a Bruker instrument operating at 300 MHz or 500
MHz and C-NMR spectra were recorded operating at 76 MHz. NMR spectra were obtained (
as CDCl, solutions (reported in ppm), using chloroform as the reference standard {7.25 ppm
30  and 77.00 ppm) or CD30D (3.4 ppm and 4.8 ppm and 49.3 ppm), or internal tetramethylsiiane
(0.00 ppm) when appropriate. Other NMR solvents were used as needed. When peak
muitiplicities are reported, the following abbreviatlons are used: s (singlet), d (doublet), t
(triplet), m (mulfiplet), br (broadened), dd (doublet of doublets), dt (doubiet of fripiets). Coupling
constants, when given, are reported in Hertz (H2).
35 Infrared {IR) spectra were recorded on a Perkin-Elmer FT-IR Speciromster as neat
oils, or as KBr peflets, and when given are reported in wave numbers (cm™). The mass spectra
were obtained using LSIMS or electrospray. All meiting points (mp) are uncorrected.
The starting materials used in the examples are commercially available andfor can be
prepared by techniques known in the art.



oils, or as KBr pellets, and when given are reported in wave nunbers (cm1l).
The mass spectra were obtained using LSIMS or el ectrospray?24 Anbarpe0d7 ng
points (np) are uncorrected. The starting naterials used in the exanples are
commercially avail abl e and/ or can be prepared by techni ques known in the
art. 24 January 2007 WD 2005/009997 PCT/ 1B2004/ 002441 -20- Exanple 1:
15-t3-(4, 6-Di fl uoro- 1H benzoi m dazol - 2-yl ) -1 Hi ndazol - 5-y] - 4- net hyl - pyri di n-
3-vlinmethyll-ethvlam ne Et NH2, NaCNBH3, BOC20, NaOH, Br ZnCl2, MOH, it

nt4' ~! 50 THEI H2O, it ~ Br HIN 95%H LNJ 51% gdc N 10 I b THPd N OHP,
TecH P BEEPI(dppt), KOAC\ NP ° ,N DCM rt LAH, PEEIBZOH/0MDVA 80C | N
0 90%0 70%1 0 2 f \ Br ~boc/ O 1cioidBtiCl - 1b Nle (Ph3P) 4Pd,
K3P04, DVA-H20, 90 C NH2 NH2 44% ( 3@0 steps) JHP H NaHSOy, | N TFA, EtSIH,
N "IN DMA 120 Cc CHZC12 d 81% BOC NH 74% HNH 11 R\ I F1\ I F 5 (a)
Interrredlatel_ ] -am ne

5- Br onp- =Rk p-ie S Ak : : Ragsl2a)cidl-indazal-S-ilA-methylpviiding ot e
preparatiﬁMﬁlﬂanound see: Relch S R BI acknan T. M; Kephart,
S. E.; Rogi nes,enMinadien, WAl | ace, addo don, US patent 6, 555, 539, April 29,

2003. ] iﬁszﬁﬂ'zwye?ﬂ“‘i a0 PR30 ,ud,‘,}\ﬁiﬁ,der a nitrogen atnosphere. A
sol ution ot thyI &one i H hanobs( 2. QM ! 180 mmol ) was added 10
dropW| se over 30 mnutes. Sgdrring was con{bl nued at roomtenperature for 30

m nutes further. |In a separate flask, sodium cyanoborohydride (2.33 g, 37.1
mmol ) was dissolved in nethanol (150 ni). Anhydrous zinc chloride (2.53 g,
18.5 mmol ) was added and stirring continue om tenperature for 20
m nutes. This soI uti on (zi nc/ cyanobor ohydr i then slowy added to the
above al d elg hyl am.pgl™8ol ution. Thewr e% (d oI ution waspacidified to
15 pH 4 ) N2 oM, M HQINWEMHMGFG m_);;m2 then stiir fhat room
t enper at ur e, &6r &g hour s, so Thewsol L oy ed™ evaporatlon
and the resjodue partitgoped betweeny soc L J1p N 1o
(PhyP)Pd, KsPOy,
DMA-H;0, 90°C
NHp . 44% (two steps)
NHz
Fee b
amE WY ot
81% HOCh ﬁ 4%
1 FAg
5 (a) Intermediate 1a - (5-Bromo-4-methyl-pyridin-3-yimethyl)-ethyl-amine

5-Bromo-4-methyl-pyridine-3-carbaldehyde (6.74 g, 33.7 mmol) [for the preparation of this
compound see: Reich, S, R.; Bleckman, T. M.; Kephart, . E.; Romines, W. H.; Wallace, M. B.,
US patent 6,555,539, April 29, 2003.] was dissolved in methanol (280 mL) under a nitrogen
atmosphere. A solution of ethylamine In methanol (2.0 M, 90 mi, 180 mmol) was added
10  dropwise over 30 minutes. Sfirring was continued at room temperature for 30 minutes further.
In a separate flask, sodium cyanohorchydride (2.33 g, 37.t mmol) was dissolved in
methano! {150 mL). Anhydrous zinc chloride (2.53 g, 18.5 mmol) was added and stirring
continued at room temperature for 20 minutes. This solution (zine/cyanoborohydride) was then
siowly added to the above aldehyde/ethylamine scolution. The reaction sofution was acidified to
15  pH 4 with 2.0 M HCI in methanol (120 mL), and then stirred at room temperature for 18 hours.
The solvents were removed by rotary evaporation and the residue partitioned between
ethyl acefate and 10% aqueous sodium carbonate. The organic extracts were drled over
magnesium sulfate and concentrated, affording crude amine 1a (7,36 g, 95%) as an orange oil,
which was used In the next step without further purification: 'H NMR (CDCl3) & 8.53 (s, 1H),
20 8.31 (s, 1H), 3.77 (s, 2H), 2.67 (g, J= 7.0 Hz, 2 H), 2.42 (s, 3H), .1.11 {t, J= 7.0 Hz, 3H).
{b) Intermediate 1b — (5-Bromo-4-methyl-pyridin-3-yimethyl)-ethyl-carbamic acid teri-butyl
ester ‘
Di-tert-butyl dicarbonate (10.43 g, 47.8 mmol) was added fo a seclution of crude amine 1a
(7.36 g, 32.1 mmol) in THF (400 mL), followad by aqueous scdium hydroxide solution (1.0 M,



et hyl acetate and 10% aqueous sodi um carbonate. The organic extracts were
dried over magnesiumsulfate and concentrated, affording cRudauapi2ély | a
(7.36 g, 95% as an orange oil, which was used in the next step w thout

further purification: 1HNWR (CDCI3) 5 8.531s, 1 H),, 20 8.31 (s, 1 H),

3.77 (s, 2H), 2.67 (q, J= 7.0 Hz, 2 H), 2.42 (s, 3H), 1.11 (t, J= 7.0 Hz,
31-1). (b) Internediate Ib -

(5- Br ono- 4ywiebdaioedays | di n-3-yl net hyl ) -et hyl -carbam ¢ acid ester
Di-tert-butyl dicarbonate (10.43 g, 47.8 mmol ) was added IS%QE%"@#W“M of

crude amine la (7.36 g, 32.1 mmol) in THE (400 nL), followed by aqueous
sodi um hydroxi de solution (1.0 M 24 January 2007 WO 2005/ 009997
PCTQB2004/ 002441 -21 101 nlL). The biphasic solution was stirred vigorously
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é h|-|) 3 (156?3( ][n aldhyde 1@pr1¢am;t A0PEP 6 i off-white po;Jvder 'H NMR (CDCl3) 5 10.15 (s, 1H), 8.47 (s,
t (0] F
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t hyl di |"od daz
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acetate (2.74 g, (§0nanmedijteantd [4, Ethwkb-fdimyhetstiapjaasiytzna))-1Handazd-S1gi-
methyl-pyridin-3-yimethyl}-carbamic acid tert-buty! ester

lodoindazole 1d (3.56 g, 10.0 mmol), bis{pinacolate)diboron {2.79 g, 11 mmol), potassium (

acetate (2.74 g, 30 mmol) and [1 ,1’-bis(dibhenylphOSphino)-ferrocene] -
30 dichloropalladium(ll)complex with dichloromethane (245 mg, 0.3 mmol) were dissolved in
N,N-dimethylacetamide (60 mL). The solution was degassed by evacuating (until the solvent
begins to bubble) and purding with Argon (3 cycles), then heated in an 80 °C oilbath for 2
hours. After cooling slightly (to ~50 °C), a solution of bromopyridine 1b (3.62 g, 11 mmol) in
N,N-dimethylacetamide (40 mi) was added, followed by deionized water (10 ml) and
35 potassium phosphate (3.18 g, 15 mmol). The solution. was degassed;
tetrakis(triphenylphosphine) palladium (0) (347 mg, 0.3 mmol) added, and degassed again.
The mixture was stirred in a 90 °C oilbath for 4.5 hours. After cooling to room temperature, the
mixture was diluted with ethyl acetate (300 mL}), washed with deionized water (150 mL), and
saturated sodium chloride (100 mL). The organic layer was dried over magnesium sulfate,

S
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evacuating (until the solvent begins to bubble) and purging with Argon (3
cycles), then heated In an 80 C oilbath for 2 hours. After cooling slightly
(to -50 C), a solution of bronopyridine 1b (3.62 g, 11 mmol) in

“N, N-di net hyl acet am de (40 nL) was added, followed by deionized water (10

m -) and 35 pot assi um phosphate (3.18 g, 15 mmol). The sol ution vvas

dega aki s(triphenyl phosphi ne) pal |l adi um (Q

adde 3’0@82155% again. The mxture was stirred® %ﬁflﬁz@ﬂ”‘%& I bath for
4.5 hours After cooling to roomtenperature, the mxture was diluted with
ethyl acetate (300 nli), washed wi th,deionized water (150 nL), and saturated
sodi um chloride (100 nL). The organrc |layer was dried over nmagnesium

sul fate 24 Janu 07 5/ 009997 PCT/I B2004/ 002441 -22- filtered,
and con@t—?Fﬁdr é‘P%cf°?Q?aléa¥ecdr2??d§ ?rgg Eﬁgggﬁk §it| O¢28)-4 3fyrificabon ; by, llca | gsh by silica
gel  chrlupmategapay ejutifgwitit 0-1§0%i etityl ﬁaai@mo%xmdsyéﬁoweebwled prdivesemnes) af f or ded
gﬁg\?\ggdl(ztx@ﬂgpésoirforaﬁg% 468 MR aisthé'brdaﬁﬁ'lgﬁveg'ltl wes ' o witl_l'{rulﬂfuf);??gﬁt ‘rom
hexanes ® %'?‘I\fﬂaﬁptang(ﬁ" 'Eﬂ! e[@ ra{'jc’?v}nﬁg"s%x &s 3%"' eda%"ea*ﬁ‘ &r?gg%g' 4@% 892 J8%der: 1H NMVR
(CDCP3) yelow powr( H NMRHEDCH), B350, mH)e,asgs.am. B4 (4, B, 822 B2 ST, aH, 774 (d
J 8 7 (d1g = sly b, ,1H)77f28(c§ddd,-1é ﬁle‘SnH)Bs%ﬁ leéri)gz [z 8ﬁ) (98l (s, Q -8, 9.2 H,

2.60 (m
2. fgg “é 1%@)@1 @ty %ﬁé Péfq)lzm i’@?”( 11?&6 3”1 )'zﬁﬂ? (m!L 47 Is, (H)
1 09 (t 1HD5=$5(BH,|2B),1J4.T—|§S,9F()f909|(ht1579rﬁd|1ﬁie If -
{H? [ 3- (4I f{f% Dinfelrhegtiats 16+ D2R205-000RE-OH-brdilnkdada- éMﬁﬁ LSRN PHr O pyPanL A 3 %/l )t éOt 1|
i ndazo anic aci er u
est eg ¥M"di ofi%lh%ré e Eﬂﬁfg%—yﬁn#ﬂyﬁ%ﬂ%@%ﬂmggé t8&§u@ P'f | uor obenzene (%17
my, 4. 28 )'deaﬁ’d B8 43T BMmel F3-deminbs-difyprobgnzse HADMY. 42% mmeh ssol ved i n
N, N- di nahdyddametisumied©o1 43, 3137) mmenderb aRicndd IszaldirE&chaarﬁlhkﬁGb mpr 21 hours.

Af ter C%@Alg%%dt,g a"180 8 LEAR Y bl f\@s‘ cgfathﬁ# t8!Bom vémergeu gn.gmré h _ethyl

acet ate ueous sodi'um 15 chl ori de

sol ut i ofrag ﬁ!ﬂ’*?ﬂ_w'“‘ae@' PopitR 1 {0t a"ﬂe"?%?‘ﬁ"z‘é'ﬂ‘ U%ftséﬁumﬁﬁcﬁqﬁ%ﬁuﬁu *ed'8% aqueous
sodi1sm chibtridersoidiions@6 il a1 mikiues afcie@oiznsd Watpreandveatirdtsicdquenct rsediined Wi t h et hyl

acet at e ofgrigk s&%n%e ae&ehus Igﬁ?wﬁ’sr lﬁ@i@éﬁ’a&éﬁﬁﬁ‘l%\lﬁl é@@t’é@ ngﬁv Mgduy dried over

nmagnesi L#lm sul { congce . This crude
mat er i alt e\/\%{ga"iﬁﬁ"ﬁ’ﬁt%ﬂerﬁf°'§'¥"f“?dc Hr'eéie‘?"e 'ﬁ?@ﬁﬂ'ﬂ%é?'ﬁf?ﬂ?ﬂct R W dh a  gradient
of 70% thoowh @D 38k dhy Thisarsie anakerial wak pudifievdy silicat gel dhromatdgephydelnting avithod e pr oduct |f
( 2.11 g, ra&@nt&l?&ﬁ tcamo% thgacktBB I hexdredMB g(v@@&%mﬁzcﬁe &@duétslf (2111|'4)é 41 ( s, 1
§ T o o ooty e i o e Bl 18 6, 2 15 L
4 BB Hzr{H)17-49 (9d,3/ TS, §.briz, IHMY, 13 6, :42%) Grit (lBHH) FRIdUH, dai2.ByP. S, vent peak)
2 67 ( MA4H), 1ed (s, 24)2801 @, 11915.38 @, 119, {38 (22, obsburBO by MWivedtipbak) 167, (M 2H), 1.47
( e 9"') é)lzléz%ﬁ s({zH) 27 (ot 2 1 89 G, 1h), £, 2P BRGSO Q. C H N F
{ 5 [ 3 ( Ang- Gpstisbabe @4 H14R RrdiMT dazol - 2- yl ) - 1Hi ndazol -5-yl }- 4-nethyl - pyrid
I n-2&- y| meghEkgmplet hiy | - a{bi-{B-6t,6-Diffuorc-1H-benzoimidazol-2-yi)-1H-indazol-5-yll-4-methyl-
pyridin-3-yimethyt}-ethyl-amine
Triethyl silane {978 mg, 8.40 mmol) and frifluoroacetic acid (12.9 mL, 168 mmol) were
added to a solution of 1f (2,02 g, 3.36 mma)) in dichloromethane (12.9 mk). The mixture was
stirred at room temperature for3.5 hours. The volatiles were removed by rotary evaporation, '
30 and the residue treated with cyclohexane (10 mL} and aqueous ammenium hydroxide (2 N, 20
mL). After vigorous stirming for 15 minutes, a pink precipitate forms, which was collected by
suction filtration. The filtrate was exiracted with ethyl acetate (3 x 50 mi). The combined
organic extracts were dried over magnesium sulfate, filtered, and concentrated to an orange
solid (~0.4 g). This soiid was added to the pink precipitaté obtained above and purified by
35  column chromatography (eluting with a mixture of 1% concentrated ammonium hydroxide to
19% absolufe ethanol to 80% dichioromethane). The product thus obtained (1.23 g off-white
solid) was further purified by trituration from cyclohexane to yield pure 1 (1.09 g, 74%) as an
off-white solid; 'H NMR (DMSO-dg) 5 13.81 (very br s, 1H), 8.46 (s, 1H), 8.35 (s, 2H), 7.76 (d,
J=8.6 Hz, 1H), 7.44 (dd, J=1.3, 8.6 Hz, 1H), 7.17 {m, 1H), 7.07 (t of d, Jy= 1.5 Hz, Jy = 10.6
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H, 6.07 (d, T 3@ (6, H), 7774, J& BB 8(9Hz, 2H) [7.78. (%J"fBl% A HzHnd 727864, A 1H),
3.32 (m 2H) 2560 {MH b?&ther?? BB, 2v), 26V (m, il &.0f @ JQbithlH)S%ﬁ orhHes 1. 65
(29 1 1L S0 5ok b o) 554 B, 2 B3 T B T8, 5
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N, F.
(b) Example 2 — Ethyl-{5-{3~(5-fluoro-1H-benzoimidazol-2-yl)-1H-indazol-5-yi}-4-methyl-
pyridin-3-yimethyl}-amine
20 In the same manner as the deprotection of 1f, intermediate 2a (1.95 g, 3.34 mmol) was
converted to the title compound 2 (1.04 g, 74%), an off whits solid: H NMR {DMSO-d;, some
peaks are doubled due to tautomeric isomearization) & 13.80 (very br s, 1H), 13.12 (very br s,
1H), 8.46 (s, 1H), 8.39 (s, 1H), 8.34 (s, 1H), 7.69 and 7.25 (2 m, 1H together), 7.48 (m, 1H), -
7.44 (dd, J=1.5, 8.6 Hz, 1H), 7.05 (m, 1H), 3.77 (s, 2H), 2.62 (g, J= 7.3 Hz, 2H), 2.25 (s, 3H), (-u/)
25 107 (t, J=7.1Hz, 3H). Anal (CaaHuFNg=1.1 HaQ) C, H, N, F.

BIOCHEMICAL AND BIOLOGICAL EVALUATION

Cyclin-dependent kinase activily was measured by quantifying the enzyme-catalyzed,
time-dependent incorporation of radioactive phosphate from [32PIATP or [33PIATP into a

30 protein substrate. Unless noted otherwise, assays were performed in 96-well piates in a total
volume of 50 pL, in the presence of 10 mM HEPES (N-[2-hydroxyethyllpiperazine-N'-[2-
ethanesulfonic acid)) (pH 7.4), 10 mM MgCiz, 25 pM adenosine triphosphate (ATP), 1 mg/mL
ovalbumin, 5 pg/ml leupeptin, 1 mM dithiothreitol, 10 mM beta-glycerophosphate, 0.1 mM
sodium vanadate, 1 mM sodium fluoride, 2.5 mM ethylene glycol-bis{B-aminoethyl ethKer)-
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punf‘cation Phosphorylated Rb substrate was capiured by microfiltration on a nitrocellulose
25 membrane and quantified using a phosphorimager as described above. For measurement of
tight-binding inhibiters, the enzyme complex concentration was lowered to 5 nM, and the assay
duration was extended to 60 minutes, during which the time-dependence of product formation
was linear. )
Inhibition of CDK2/Cyclin A Retinoblasfoma Kinase Activi
30 CDK2 was purified using published methodology (Rosenblatt ef al, "Purification and
Crystallization of Human Cyclin-dependent Kinase 2," J. Mol. Biol., vol. 230, 1983, pp. 1317-
1319) from insect cells that had been infected with a baculovirus expression vector. Cyclin A
was purified from E. coli cells expressing full-length recombinant cyclin A, and a fruncated
cyclin A construct was generated by limited proteolysis and purified as described previously
35 (Jeffrey et al, ‘Mechanism of CDK activation revealed by the structure of a cyclin A-CDK2
complex,” Nature, vol. 376 (27 July 1995), pp. 313-320). A complex of CDK2 and proteolyzed
cyclin A was prepared and purified by gel ﬂltraiion. The substrate for this assay was the same
Rb substrate fragment used for the CDK4 assays, and the methodology of the CDK2/cyclin A




native retinoblastoma protein; 62.3 kDa) contains the mgj orlty of b
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Panel of Protein Kinases

The compounds of the present invention were scresned against a large panel of protein {\__ )

kinase to determine inhibition activity for CDK as against a variety of protein kinases. The

30  assay was conducted using methods and materials described by Davies, S et al. Specificily
and Mechanism of Acfion of Some Commonly Used Protein Kinase Inhibitors, Biochem J.

351, 95-105 (2000), the contents of which are herein incorporated by reference. The
compounds were screened against a panel of protein kinases which include AMP-activiated
protein kinase (AMPK), checkpoint kinase (CHK1), casein kinases 1 and 2 (CK1 and CK2),

35  cytoplasmic tyrosine kinase (CSK), duat serine/threonineftyrosine kinase (DYRK1A), glycogen
synthase kinase 3 (GSK3B), c-Jun N-terminal kinase (JNK), lymphocyte kinase (LCK),
mitogen-activated protein kinases 2, K-1a, K2 (MAPK2, MAPKAP-K1a, and MAPKAR-K2),
MAPK kinase (MKK1, also called MEK), mitogen and stress-activated protein kinase 1 (MSK1),

- never-in-mitosis kinase 6 (NEK6), p70 ribosomal protein S6 kinase (P70s6K1), 3-



absor bance of the formazan (sol ubilized in dinethylsul foxide) was neasured
at 540 nm The concentration of inhibitor conpound causi ng2603marpR9dI ti on
of growth was determned fromthe Ilinear portion of a sem -log plot of

i nhi bitor concentration versus percentage inhibition. AlIl 25 results were
conpared to control cells treated only with 0.5% (v/v) dinethyl sul foxide.
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substitmcﬁﬁl'nﬁ’azgﬁes Pakgﬁ f%g?n@ Dajgeu No. 6,555,539. 10 Kinase Activity
of 3, 5[kKpgazol e Conppunds — Tablre{ I A* C* DA N{}I, 55K2/ A K 0.52 025
0.80 2/4NPR, 78 0i 4% | ++UnM}y | +36] -+1-1:>I‘O3; 86 >500 120 22 AnMH
Ki nase |XYYDK2/A " ANPK! 4 +H +++ 4+ 44+ | H+ F+ N JA¥ ++ ++ ++ ++- ++ N N

CHK1 + |+ | - - - - B °\>:@

CK1 - -1 - - - - s

CSK - - - - 1 - Y

DYRK1A ++ |+ |+ e+ 4 | b AN

GSK3B =+ | Fr |+ | | | e Hohy NTNH

JNK S NI NN B N e

LCK [ b + - + + !

MAPK2 P R N I .

MAPKAP-Kia [ #+ [ %+ [ 4+ [+ | 4+ [ - X

MAPKAP-K2 | - | - [ - - - =17 -

MKK1 ok + + + - - N N

MEK1 - - - - - - D HN’O

NEK& - - - - - - a

P70s6K1 + e - -1 - T- .

PDK1 + [ -1 =1 - 1 -1T- N

PHK ++ + + - + +4 /"-ﬁ [ ¢ -

PKA ey s + - - - N N

e T

PKCa o T N I ¢

PRAK ++ + ++ + - - "

ROCK-II [+ |+ - - [+ M

SAPK-2A - | -} - - ] - /‘5'\(%,“

SAPK-2b S S R I N N

SAPK3 R - - 1 - 2 @

SAPKA - l- 1 - - - .- F

SGK + [+t -1 - 1-1-

++ Strong Inhibition >75%
+ Moderate inhibition 50-75%
15 - Weak Inhibition <60%
*Compournds A, B, C and D are described In US Patent No. 6,555,539,



CHK1 + + - g, 6 CK "", CK2 - - N CSK- - - N DYRKIA ++ ++ ++ ++ ++
++ N GSK3B ++ ++ ++ ++ ++ ++ " N H N"" JNK C tLCK ++ ++24Jamuary RMPK2 H
I\/APKAPyKla ++ ++ ++ + ++ ""N MAPKAP- K2 MKKI ++ + + + rN NNNNi MK1L

- - - DNEK6 - - - - - - P70s6Kl + + H PDKI + - - NN PHK ++ + + - -
+++rNPKA+++++-NNHPKBF PKCa + ++ + - F PRAK ++ + ++ _+ H ROCK-11
++ + + + - "N SAPK-2A SAPK-2b - - - " N N SAPK3 2 SAPK4 - - _ - _ -

F SXK + +wozuosmq§§g70ng I nhi bition >75FA + Nbderate I nhi bbd-i/abobReosnfe 15 -
Weak inhibition <50% *Conpounds A, B, C and D are described In US Patent No.
6, 555, 539. 24 January 2007 WD 2005/009997 PCT/ 1B2004/ 002441 .27_

Addi ti onal assays may readily be perform@d-to determne the selectivity of
conmpounds of Formula I for COK against other kinase conplexes, i.e. VEG- or

FGFSS é fibroblast geména faaﬁy@rmayeféesxyosa pbﬁaascg&a @:@ﬁ@&ﬁ@ﬁm@cﬁ@ dﬁscg i _?ﬁd
la>r<]errpl a?;eggn%oﬁﬁwgs c?e?gr%l%geg%gtg}c@?eg%a eerf 'Sra%ﬁfg‘%‘%a"eg’ﬁw pﬁ%gr ?raF%ELﬁ I cal ©
{fibroblast growth factor receptor) kmases Such assays are described in US Patent No.
6,555,539 and WO 03/004488 and are known in the art.
5 The exemplary compounds described above may be formulated into pharmaceutical
compositions according to the following general examples.

Parenteral Composition
To prepare a parenteral pharmaceutical composition suitable for administration by injection,
10 100 mg of a water-soluble salt of a compound of Formula | is dissolved in DMSO and then
mixed with 10 mL of 0.9% sterile saline. The mixture is incorporated into a dosage unit form
suitable for administration by injection. ;

QOral Composition ( ’ )
15 To prepare a pharmaceutical composition for oral delivery, 100 mg of a compound of
Farmula | is mixed with 750 mg of lactose. The mixture is incorporated into an oral dosage unit

for, such as a hard gelatin capsule, which is suitable for oral administration.
While the invention has been Hllustrated by reference to specific and preferred
embodiments, those skilled in the art will recognize that variations and modifications may be
20 made through routine experimentation and practice of the invention, Thus, the invention is
intended not to be limited by the foregoing description, but to be defined by the appended

claims and their equivalents.



conpositions according to the foll ow ng general exanples. Parenteral
Conposition To prepare a parenteral pharnmaceutical conpositiZéddasmnyt24bT e f or
adm nistration by injection, 10 100 ng of a water-soluble salt of a
conmpound of Forrmula | is dissolved in DMSO and then mxed with 10 nlL of
0.9% sterile saline. The m xture is incorporated into a dosage unit form
suitable for adm nistration by injectiog.- Oral Conposition 15 To prepare a
pharmaceuti cal conposition for oral delivery, 100 ng of a conpound of
Fornmul a | GIsAIMXed with 750 ng of |actose. The mixture is incorporated into
an oral dosage unit for, such as a hard gelatin capsule, which is suitable
for oral adm nifstsmpiund.of By foemtlae i nventi on has been illustrated by
reference to specific and preferred enbodinments, those skilled in the art
wi Il recognize that variations and nodificationgmy be 20 nmade through
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defined by the appended clai
H3CN/ HI / / NH NF F

CLAIM5 1. A conpound;p# t y
or a pharmaceuti cal aébeptagle A phar maceuti cal conposition
Arcogound of the fornmula H

N CH3 N H3CHNH N NF or a phaffraceutical |l w'acceptable salt thereof. 4.
A pharmaceuti cal conposition conprising a conpouihd cording to claim 2.

or a pharmaceutical acceptable salt thereof.

2. A pharmaceutical composition comprising a compound according to claim 1.

3. A compound of the formula

H,C

or a pharmaceutically acceptable salt thereof.

4, A pharmaceutical composition comprising a compound according to claim 2.



