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Application serial nunber 60/180,506 filed February 5, 2000; US
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and US 5 Provisional Application serial nunber 60/191,956 filed WMarch 24,
2000. FIELD OF THE I NVENTI ON The present invention is in the field of

medi cinal chemi stry and relates to pyrazole conpounds that are protein

ki nase inhibitor cially 1LnhiRj.to 10_of ERK, _conpositions. containin
such conpounds mﬁzc@bﬂ%@éﬁtgkéhéggg ,nﬁﬁﬂlNHF—EIEB@%LQFf 'E.ixtreati ng ’
cancer and other disease states that are alleviated by protein kinase

i nhibitors. 15 BACKGROUND OF THE | NVENTI ON Mamal i an mi t ogen- acti vat ed
protein (MAP)1 ki nas&@%iz eyrsdriiasdyitdn eniaimes kimmdeend ot aBdU&t e

i ntracel lul ar signal transduction pat hways (Caobb and 20 CGoldspith, 1995, J
Bi ol . Chem?rQVBgl‘i'ﬁ‘g 3,%‘ iGat per Iymhshd 0580, 296 g})g?d Member s
of the VAP jipaggry! 8111 LYovats SHANGGATAL {oa ik Codpey ed
structural orra'?ﬁg, and include the ERK%extrp}E:el{I%lah ar s?gnafl regul at ed
ki nase), JNkKuBem 6loyardi 835 Kildase Octakdp3B 25 4l hesed . UINKs and p38

ki nases _are_actjvated.ip response to the pro-infla tory_ cytpoki pes

TNE- ol pia. SREVE HE @hRbUBPRLE Can@ry X mamtk () WS o€ HEked chock,
hyper osnol ajdtdn htragpplet radiation, 2 0 3 AUG 2004 WO 01/57022

PCTI USO01/ 03911 |i popol ysacchari des and inhibitors of protein synthesis
(Derijard et al., 1994, Cell 76, 1025; Han et al., 1994, Science 265, 808;
Rai ngeaud et al., 1995, J Bio e 0 ; apiro and Dinarello,
1995, Proc. Natl. Acad. 5 SciﬁM%;Mntrast, ERKs are
activated by mtogens and growth factors (Bokeneyer et al.. 1996, Kidney
Int. 49, 1187). ERK2 is a w delé distributed protein kinase that achieves
maxi num activity whenTh®tRreRe2B3igKgntion is in the field of

medicinal chemistry and relates to pyrazole compounds

that are protein kinase inhibitors, especially inhibitors
10 of ERK, compositions containing such compounds and

methods of use. The compounds are ugeful for treating

cancer and other disease states that are alleviated by

protein kinase inhibitors.

15 BACKGROUND OF THE INVENTION

Mammalian mitogen-activated protein (MAP)1
kinases are serine/threonine kinases that mediate
intracellular signal transduction pathways (Cobb and

20 Goldsmith, 1985, J Biocl. Chem., 270, 14843; Davis, 1985,
Mol. Reprod. Dev. 42, 459). Members of the MAP kinase
family share sequence similarity and conserved structural
domains, and include the ERK (extracellular signal
regulated kinase)}, JNK (Jun N-terminal kinase), and p38

25 kinases. JNKs and p38 kinases are activated in response
to the pro-inflammatory cytokines TNF-alpha and
interleukin-1, and by cellular stress such as heat shock,

hyperosmolarity, ultraviolet radiation,



10 Tyr 185 are phosphoryl ated by the upstream MAP ki nase ki nase, NMEK1l
(Anderson et al., 1990, Nature 343, 6515 Crews et al., 1992, Sciencel29¢) 10
478). UpoWQ®3WE: i on, ERI K phosphoryl ates many regul at or yPETBIS81A3811
including the protein kinases Rsk90 (Bjorbaek et al., 1995, J. 15 Biol.
Chem 270, 118848yt ARKARY (Raus 1994 4 a7, and
transcripti o% g)acty(;%rs such aegﬁ A% ﬁ(ﬁ;{%}i)%ce)gﬁdggt ng.Q,glkbégf,n t.QSCeI I
Biol. 16, 1Parijamdker alRai rigeud @elal 76 199625 ; cHRas efCladn et1sd4, 1993
Proc. Natg. JAcad. %rsl 35%6\ %% 10952), and c-l\/gc Aiver, et 20 al., 1995,
Proc. Soc. EXf7CE 60> MEP® nFFEINGRAUd ppkoals . APSE  add&Aedtr S ar get of
the Ras/Rag7depondent siiiilmd ot e eiodl 1993998, 031 41l 26024 658)
and may help relay the Signals fromthese potéeniia Fy oncogeni ¢~ proteins.
ERK2 h&s b&en.sHSWn 90 @230 rolkn icontead, NERRE ¥eegaettivaaed ot of
breast cancer cells (Frey ar:zﬁ_LI Mul der, 1997, Cancer Res. 57, 626) and
hyper expr €83FBHEBF ABRXITYW U FRF IREnsi Bekemeyerasthadn -r d9&6.ed

(Sivar ananKig}je%I 11996, J1@)n. Invest. 99, 1478). Activated ERKZ has

al so been inplitated in the proliferation of 30 endothelin-stinulated

ai rway snmooth nuscl eER#RI 45 aswdgiedly nii st ¥beré@rpibteiki Ram@sen ast hma
(Whel chel et al., 1997, Am  J. Respir. Cell MIl. Biol. 16, 589). The JNK
fam |y of ’?‘Iﬁk‘?’)ﬁc@i‘ﬁH?ésmﬁﬁ@uﬁbéﬁtﬁW}T cther bothalhrgsa eokde in

vari ey of T a0r derS PhopRablytalee Y R R AR R ARk EE ) T 0

di sorder s kidepai GIBYY 1BR8erB8nle22+30), 19a] avasspbas 48 seagsze (Crc.
Res. 1998, 83‘& 167-7%; C&régl atiqn 1998, 97:1731 5 7; J. Biol. Chem 1997,
272, 280563 VENG. B Res. 11866, SCFEUCEZ5Ey: 43%). RN agbbvaggongs7.o53: 7.

din. Invegixs 1 apd ' | Sor ] i munol .
1999, 162, 3176-87;%%??”%59?%‘31‘%‘8?’. Q%W%fsaagf%%.%%ﬁ#ﬁ. 1997,
186, 941- 3BeEprotlein nhimdees1Bsk9906,(BIorkaedk Bt ahmngldeherd). Aurora?2 is
a serJjnel/ threonine protein ki t ha een inplicated in man
cancelrg,1 suggr?%ds éc}%) 'g'n,é?gf egégggﬁda??hg‘f&gpltﬁd M%_eﬁ'h? * ki ﬁggé'i s

bel i eved Cedlbeg 8 nvidaey, | and@r ot&h8cphpeRber Watlddys emedt Ssad hetFd5 regul ate

t he cell c&cl_e. Specifically, auroral nmay play
(Raingeaud et al., 1996, Mol. Cell Biol. 16, 1247), Elk-1

{(Raingeaud et al. 13896), c-Fos (Chen et al., 1993 Proc.
Natl. Acad. Sci. USA 80, 10952), and c-Myc (Oliver et

20 al., 1995, Proc. Soc. Exp. Biol. Med. 210, 162). ERK2 is
also a downstream target of the Ras/Raf dependent
pathways (Moodie et al., 1993, Science 260, 1658) and may
help relay the signals from these potentially oncegenic
proteins. ERK2 has been shown to play a role in the

25 negative growth control of breast cancer cells (Frey and
Muldex, 1597, Cancer Res. 57, €628) and hyperexpression of
ERK2 in human breast cancer has been reported (Sivaraman
et al., 1997, J Clin. Invest. 99, 1478). Activated ERK2
has also been implicated in the proliferation of

30 endothelin-stimulated airway smooth muscle cells,
suggesting a role for this kinase in asthma (Whelchel et
al., 1997, Am. J. Respir. Cell Mol. Biol. 16, 5889).

The JNK family of (MAP)1 kinases have been

implicated in having a role in mediating cellular



arole in controlling the accurate segregation of chronosones during

mtosis. Msregulation of the cell <cycle can lead to cellular 03 AUG 2004
proliferation and other abnornalities.,ln human colon cancer_tissue, the

aur or a2 20wproossei2a has been found to be overexpressed. See BCI&H8IH391k¢

al., EMBO J., 1998, 17, 3052-3065; Schumacher et al., J. Cell B.zol.,

1998, 143, 1635- 1646, Sl%/ %%g%aéf,dg%oﬁg%g }ng@g&nglgggcgpz,

13766- 1377f.esﬁoycogen i nase- IS a 25 serine/threonine
protein ki nase i1 pf 1% % BhEl-42 spofloepatibatiiapedeash encoded by

di stinct genes [Coghlan et al., chemstry & Biology, .7, 793-803 (2000);
Kimand Kilfesatadagy I7hi of Ghetd13Q) De??FdEBYagGSJBI4d(1§§6‘6’)e] . GSKk-3
has been i J_cat | N Vag & OUg~ di ses . i pG i ; bahet @3,. ;Alaghei ner' s
di sease, l&i%o?%ésr‘s 13%‘%%1‘ a§3’ ngﬁ?c?g‘ep?%égﬂ\'}ggélggoggg?'a‘r?g v

neur odegener.aij ves i seackem. DogT cazuid pnydcBLeshygdrir. oples .[ WO989/ 65897; WO
00/ 38675; and xaq et al _, J. Cell Biol. 2000% 151, 11%).‘ These di seases
may be cau§8d B2-Gi3 r GIF€E- i Rest he98Bnol P19 783 pUF - 26847 -WAHYESEF022

PCf 1USO] / O 1 Qperatior C ' ; | 11k Sr.in which

GSK- 3 pl ayggésro%«@.' %qﬁn}gh ﬁ/‘? gistﬁ%%?%?\%%gg?egggf%r%?ﬁﬁ%( al so binds

VEGF (Vvascuhshnendotida al 162 ova 1176 a8t pEyr ( Neuf ghatunblet 1898, 2899, FASEB

J., 13, 9). The binding of VEGF to the KDR recegtor | eads toO %gogenesi S,
Sel s.

whi ch is t B867sFiawk-i Frm™f MePi 11297 es1 8% onPpieexi Efngbl 46

H gh | eyel £ V found, | | ancers causing tunor

angi og esﬁgggndsgr %ﬁl%’g’ S?]%%%S‘?%ﬂ%?%&h of 10 cancerous cells.
Therefore, suppressi padatE: atd i i dexrise/vhnagnioei pabbetint kdioesgr owt h, and
it has been shown that this can bg achi eved by inhibiting KDR receptor
tyrosine kbAksBasakEen FPIHAGF s“bBHf'B‘?‘ﬁ RFRagE- peupk ge FoleN,

serine/thrgon L te Pl BY St\in GB!I ahi 8l RihAsEr @BDbeNg ete@ survi val
of a w de gg%ég%o hcggl%ﬁ}%%ess [ Khwaj a, A., Naturé, [s)p. 33-34.(1990)3. It

has been shobe ByvZdnved ein protdin phesphovalsthonafvepteethet display
it EROASP E THE S R
inportant 5 role in controlling the accurate segregation of
chromosomes during mitosis. Misregulation of the cell
cycle can lead to cellular proliferation and other
abnormalities. In human colon cancer tissue, the auroraz
20 protein has been found toc be overexpressed. See Bischoff
et al., EMBO J., 1998, 17, 3052-3065; Schumacher et al.,
J. Cell Biol., 1998, 143, 1635-1646; Kimura et al., J.
Biol. Chem., 1997, 272, 13766-13771.
Glycogen synthase kinase-3 (GSK-3) is a
25 serine/threonine protein kinase comprised of o and P
isoforms that are each encoded by distinct genes [Coghlan
et al., Chemistry & Biology, 7, 793-803 (2000); Kim and
Kimmel, Curr. Qpihion Genetics Dev., 10, 508-514 (2000)].
GSK-3 has been‘implicated in various diseases including
30 diabetes, Alzheimer’s diseaée, CNS disorders such as
manic depressive disorder and neurocdegenerative diseases,
and cardiomyocete hypertrophy [WO 95/65857; WO 00/38675;
and Haq et al., J. Cell Biol, (2000) 151, 117). These

diceaces may be caused by, or result in, the apnormal



target for ovarian cancer treatnent [Zang, Q Y., et al, Oncogene, 19
(2000) ] aaghothsr proliferative disordergs. The AKT pathway has al so! hddh 2004
i mpl i cat ed™ P 808neur onal 25 survival and nerve r egener at i oPCT/K8GHRIKO,

N., et al, The Journal of Neuroscience, 20 (2000)]. There is a high unnet
medi cal needpecadeval @f qeratadinn déTRSE: §ARLBHEO cizal Ly .

I nhi bitors, %hat re useful. in treatinggthe &gr?gﬁggég%dﬁtlgﬁgﬁﬁg
associ at ed GPFfA-E aY& ia FHA6n, especially considering the currently

avai l abl e, relativelyu qua reatment _options for the majority of

t hese conditions. ACCOI’EI %%I ;')é ES’#&%”?% i1PrPeaTgrERFOReEBat0 algevel op

pot ent i nhi bihdes VEGFPrebeic it asRiot Mic] ugh ngd@&ﬂ%?@?égg S ﬁg&%ﬁ%&’ 03911
I'tian

ERK inhibitors, .that are useful in treating various con i at ed
wi th protei Bt kPhase 18880 v ARSEH. JDESGR PTIION CFh&HE: haWEATHONVEGH thas now

been found t f.thi.s .inventjon and, conpositions thereof are
effective agﬂépgggg?%g%gggge1Fﬁﬂﬁmqﬂn%ﬁg%8¥@£?%}§y whichhigi tbes of ERK

These conposmrisubing biecgpnelal:bar Bildhy orebii S flly Bihdd JesBed, g

pharmaceutical |y acceptable derivative th ern:

fromR hal'bgdh, 1 Ry ee§ 20 FEGRRIOR, £ONREON(RE) 2t 1 GRN(RE) e r SCBRusNRSCRPR,  Or
SO2N( R8) 2; 1 S..S a_valence hond or, a linker group; each Ris
i ndeée nzjentﬁ-%/rﬁ%rel %’:ﬁgégg?%%%?yﬁ?éggﬁr@r‘ TRt EaRid ﬁﬂ%%‘t"l’-ﬁ ueéd
al i phat@ ¢ greouEhaws NgeDI. t OThei&f 626D0RGpIRedSi 'x&fdﬁ%é{f’@l dg ggen,

y

CN, hal ogen, aryl, aralkyl, heteroaryl, héterocycl¥yl, an optionatl
substitutef wéé%//c?l‘i’ AR Ha t Fumem sg nowWk bup amal ity hee Heersishowar Hogs, or

t] . i : i i.c. havi f t t
Carbons: " SEPL AL I ol LBl R N gl

kinase.

AKT, also known as protein kinase B, is a

15 serine/threonine kinase that plays a central role in
‘Promoting the survival of a wide range of cell types
[Khwaja, A., Nature, PpP. 33-34 (1990))]. It has been
shown by Zang, et al, that human ovarian cancer cells
display elevated levels of AKT-1 and AKT-2. Inhibition

20 of AKT induces apoptosis of these human ovarian cancer
cells which demonstrates that AKT may be an important
target_for ovarian cancer treatment.[Zang, Q. Y., et al,
Oncogene, 19 (2000)) and other proliferative disorders.
The AKT pathway has also been implicated in motoneuronal

25 survival and nérve regeneration [Kazuhiko, N., et al, The
Journal of Neuroscience, 20 (2000)].

There is a high unmet medical need to develop
protein kinase inhibitors, especially ERK inhibitors,
that are useful in treating the various conditions

30 associated with ERK activation, especially considering
the currently available, relatively inadequate treatment
options for the majority of these conditions.

Accordingly, there is still a great need to

develop potent inhibitors of protein kinase, including



Qis a valence bond, J, or an optionally substituted C1.6 al kylidene chain
wherein up to two nonadj acent carbons g; the al kyl i dene chain are ea8f§ AUG 2004
optional | i hdependently repl aced J; 15 J is select :C (;

SO -, -&9?6"?5"-‘@(0) C(O -, -NRCONR-, -N(R)N(R8) -, -C(E%{’F&E‘g'ﬁ”‘q

- NRC( =0 _gﬁég_" -9, -SO, 0 3 AUG 2001 6 0 3 AUG 2004 WO 01/57022

PCTI USO / 0 l-’ét?il,tgm R) BRat. grerBFeiuloop. HFRERARS, VayiRuwEo |

- S2N(R8) - ,corl¥iR) 1396¥s = B - Ly i l.ected from-R8, .-.R5. -NH2,

- NHRS5, -N(é%%%fgn -Pﬁg%%§$%§%§Rgf§$ ?§g§%ﬁ%R §P$%%mi§%ﬁﬂﬁﬁﬁ9%fselected
fromRs, R7, - (CH2)yCH(R6) (R7) , - (CH2)yR6, - (CH2)yCH(R6) 2, -

(CH2) yCH(R7) 2r or - (CH2)yR7; ¥ is 0-6; each R6 is an optionally

substituted group independgﬁ$¢§ PTHONPECTHE INYENIACH| i phatic, aryl,

aral kyl , aral koxy, heteroaryl, heteroaryl al kyl, heteroaryl al koxy,

het erocycl yl, heterocyclyl al kyl, or heterocyclyl al koxy, group; each R7 is

i ndepenglent |y sel ect etk flhos Aaswopkean@bliyid sHBSt Ebulb@)qmlagdrdp()@{ilgl ,

al koxyal kyl,, aryl oxyal kyl, or al koxycarbonyl; each RB is independently

sel ect ed f rOFERLISN 3R FEPBROS hE1OBanEhArepdganet aférctdyest lker with the

ni trogen ' (R ei ne red, saturated or
unsaturateggﬁgggﬁbg&:%%éﬁf#éﬁ%%%%%ﬁ’o%gﬁ?slggﬁgeashéPéFééﬁﬁﬁf;cghd each
substi t ut aBRE.r i Mpesie raagerowrsdophavaathy genbsiit sbesuby R: NR2, COR, (02
(C1-C6 optionally substituted alkyl), $S02(Cl-C6 optionally substituted

al kyl'), CONR2, and SO2NR2. As used her#ﬁn, the follow ng definitions shal
15 apply unl ess otherw se indicated. QeBfbi nati ons of substituents or
vari ables are permssible only if c inations result in stable
conpounds. The term "aliphatic" ags Usfed herein neans straight chai ned,
branched or cyclic Cl1-Cl 2 hydrocar whi ch axe conpl etely saturated
or which contain one or nore unit ToRsaturation. For exanpl e, suitable

10 I

or a pharmaceutically acceptable derivative thereof,

wherein:

R' is selected from R, halogen, N{(R%),, OR, NRCOR,

NRCON (R%);, CON(R®):, SO;R, NRSO,R, or SO,N(R®);:;

T is selected from a valence bond or a linker group;

each R is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons; |

R®* is selected from hydrogen, CN, halogen, aryl, aralkyl,
heterocaryl, heterocyclyl, an optionally substituted
acyclic aliphatic chain group having one to six
carbons, or an opticnally substituted cyclic aliphatic
group having four to ten carbons;

R® is selected from R, OH, OR, N(R%);, halogen, or CN;

Q is a valence bond, J, or an optionally substituted Ci.
alkylidene chain wherein up to two nonadjacenf carbons
of the alkylidene chain are each optionally and
independently replaced by J;

15 J is selected from -C{s0)-, -COz-, -C(0)C{O)~, =NRCONR®-,
-N(R}N(R®)-, -C{=0)NR®-, -NRC(=0)-, -0-, -8-,-SO-,



al i phatic groups include substituted or unsubstituted 7 WO 01/57022

PCTI USO1/ 0391 | |inear, branched or cycléc al kyl, alkenyl, al kynélgmgro@p?sﬁ«UB 2604

and hybri d¥XH&®3f such as (cycl oal kyl )al kyl, (cycl oal kenyRGHV o
(cycl oal kyl')al kenyl. The term "alkyl" and "al koxy" used al one or as part
of a larger 5-@§kety-NdReOs ,t o DORT)st,r aicghi=cand(HS) anched mivoos,

cont ai ni ng one to.t ve ‘carbopn atons. The terns "al kenyl" and "al kynyl "
used al one or 'éézﬁé\r&te; of éﬁ@?ﬁ@?' »n8FetY {BRat1 include both straight and

branched cha&i ng Lo & &Y -$® twed ve ,carbon.akons,  The ternms 10
"hal oal kyl ", "hal oal kenyl 'r'lg%%\ﬁém"%a'l o\éfdl(ox;;ﬁ%ﬁear@}sﬁaf ky}\],(E gﬁ'ke‘?ﬁ/l or

al koxy, as theNﬁéééHW&J@)zsubstitut ed with one or nore hal ogen atons.
The term' hal q,?erg' means_F, : . The term "heteroatont nmeans N, O,

Cl, Br, or
or S and ST Fnduded et FBdSedertef Aremo§én Bnd sul fur, 15 and
the quaternize 7hasi_ | t rogen. rge, aryl ™, used al one or
(koL ppln b D2 HLhLROSTL (LS, LR

as part of a larger noiety a ar#l kyl™ ¢’aromatic ring
groups havi ng-f{CHg) JaH fROUE] een FEER) sR7;such as phenyl, benzyl,

1- napht hyl , 2-naphthyl, 1-anthracyl and 2 20 anthracyl, and heterocyclic
aromati c grodFs Gr®heteroaryl groups such as 2-furanyl, 3-furanyl,

N-i m dazol 2 w6l I.dazol v« 4 -Lmdazolyl, .3-i saxazaql yl , 4-
i soxazol yl ggghl ?oxg‘golgflll %5?8%531@3&2%%;&%?@&3%} 258151 ?“hdfF’S?%&I@P%/
4-oxaldl yl, Ssekecveg! fr@mpunr alyphatidd, WAy D) YaraPepl) | &yh1kdxpyridyl,
4-pyridyl, 2-pyrim dyl 4-ggrim’d|, 5-pyrimdyl, 3-pé£idazinyl,

2-t hi azol yl , -t?ﬁ?%}zi%’ryﬁfe erRPIYIRMRY LS. thateirasylalkexyazol yl, 5-
triazolyl, 2dy 3-L.bj . : l,, Jd g fers to
rings that are o%??{%%%l %/' s%%gtg?f&tl]‘fygg%ft&wyl a%%/ohu%oés a c%él:!'ig?%%%xq{(lsed
polycyclic &mmmic ring systens in which a carbocyclic aromatic ring or
heteroaryl_ring.ts.fuse nor.e ot her, rings. Exanples include

tetrahydrdﬁaﬁﬂtﬁyl%sbﬁﬁg?égﬁaggFg&,ﬂﬁ%ﬁﬁﬁqﬁeﬁﬁﬂw HeRF1PARYLY indolyl, 0
3 AUG 200& 8 sub:tAldR ) h M Sy 8TR92, PEIKERP193911 Qyinalddiyl, or
benzot hi azol yl., benzooxazol yl,
alkoxycarbonyl;
each R® is independently selected from R, or two R® on the
same nitrogen taken together with the nitrogen
optionally form a four to eight membered, saturated or
unsaturated heterocyclic ring having one to three
heterocatoms;
and each substitutable ring nitrogen is optionally
subgtituted by R, NRz, COR, CO0;(C:;-Cs opticnally
substituted alkyl), S0;(C;-Cs optionally substituted
alkyl), CONR;, and SO;NR,.
As used herein, the following definitions ghall
45 apply unless otherwise indicated. Also, combinations of
Substituents or variables are permissible oniy if such
combinations result in stable compounds.
The term "aliphati¢” as used herein means
straight chained, branched or cyclic C:-Ci: hydrocarbons
20 which are completely saturated or which contain one or

more units of upnsaturation. For example, suitable

aliphatic groups include substituted or unsubstituted



benzi m dazol yl , isoquinolinyl, isoindolyl, acridinyl, benzoisoxazolyl and
the like. Also included within the scope of the term"aryl", as it |sgg$ggzm4
her ei n, roup in which one or nove carbocyclic arona%gﬁ%§+ﬂﬁ§“

and/ or heﬂ¥98553F rings are fused to a cycloal kyl or non-

heterocyclic ring, for exanple, indanyl or tetrahydrobenzopyranyl.

Non- aronatiénhaterbmﬂﬂdhtéiqnxrxukiquﬂﬁmiﬂar&hhtmylcambbyyyligrpungs in

whi ch one or r ing .carbons are rep|ace aton1such as

ni trogen, aBQggEﬁréﬂﬁuﬂhQHeq ﬁqﬁPrqﬁuﬂ ﬁ?ib i#é; ‘five, six, seven
or eight-mg e&%ql@{@@{gqr)afﬂaﬁld d:0 N1 PPa1ké 11 asTﬁecuemw kyl o
aromatic rin s i ncl'ude 15 1FLbenZ|n1daz 2- one,

3-(1-al kyl )‘aﬂ)kyil"madxaizdl&lk-cm}e used &t]rca‘m/dmnfausapqtt 8f aelaag?dr of uranyl ,
2- tetrahydrot hi ophenyl, t et.r ahydr ot hi o - rphol i no,

3- mor piol | ABE eEYnBeAIeSIS ﬁ& bt %})r%ﬁl@m %aﬁ% ?@%ﬁ?ﬁﬁwno

4-thi onor pBB*atQinlalngrfeo'ﬂcﬂ'leez G B r%&éﬂé nylend- PyHhe! 1 dinyl,

1- pi perazi ny prperazinyl, 1-piperidiny 2-pi peridinyl, 3- plper|d|nyl

4- plperldlngkkeﬂyﬂhland|Wﬁhhynyhmeuﬁﬂdnqﬂoné+snbs$|pmtEdofdaaiet9nyl

1-phthalimdin nzotri azol di ne,
belr[:zopi per‘P‘Bi‘ﬁgY Bgﬁi x&l ?%&hf&ﬁﬁ’(ﬂ}é’h n%ﬁ?ir %%%h?gﬁénsThe term

heterOCyCébﬁtaihQantWQﬁ%Q?&ﬁ%TUH‘E&%%dH éﬁﬁﬁguraiﬁé tétnd refers to

rings that are opti substituted. An aryl group (carbocyclic and
heteréﬁwclrhaloalkgh aramm}bagﬁamwi.suunia§?u&:gﬂkmxybh@ﬂ@nﬁyalkﬁ&y 30
contain on re substituents

| f t { t th
unsat ur at € ]E%’FQS n°%t 86 Yan 25r (e o es“faf%lelfﬁg'le %‘B‘?ﬁf%‘g@ﬁs&lﬁygﬂ S,O?SRe

protect ed &k (§HCRoras halBgxy htorizeNYhe( RBrm suthsmgéﬁ'ednakns ©Ph, 0 3 AU
2004 WD 01/57022 9 PCT/USO /039] 1 substltut ed OPh, - N2, -N(R) 2,

“NRN (R) £1.NRCONOERY -2, Thenreom * DiEadnRs N. -QopPr 2

O C(O O
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group. An aliphatic gro a_no aronat C heterogycllc rlnp may contain
one or nore substitug ezm aryl*] USed Glome or ds part ©

larger mo1ety as in “aralkyl”, refers toc aromatic ring
groups having five to fourteen members, such as phenyl,
benzyl, 1l-naphthyl, 2-naphthyl, l-anthracyl and 2-

20 anthracyl, and heterocyclic aromatic groups or heteroaryl
groups such as 2-furanyl, 3-furanyl, N-imidazolyl, 2-
imidazolyl, 4-imidazolyl, S5-imidazolyl, 3-isoxazolyl, 4-
isoxazolyl, s-isoxazolyl, 2-oxadiazolyl, 5-oxadiazolyl,
2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-pyrrolyl, 3-

25 pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl,
4-pyrimidyl, 5-pyrimidyl, 3-pyridazinyl, 2-thiazolyl, 4-
thiazolyl, S5-thiazolyl, 5-tetrazeolyl, 2-triazolyl, 5-
triazolyl, 2-thienyl, or 3-thienyl. The term “aryl ring”
also refers to rings that are optionally substituted.

30 Aryl groups also include fused peolycyclic
aromatic ring systems in which a carbocyclic aromatic
ring or heteroaryl ring is fused to one or more other
rings. Examples include tetrahydronaphthyl,

benzimidazolyl, benzothienyl, benzofuranyl, indolyl,



Exanpl es of suitable substituents on the saturated carbon 10 of an

aliphatic group or of a non-aromatic hegerocyclic ring include thoséJ3AUsz4
| i sted ab&@0¥8i02t he unsaturated carbon as well as the fol [POIFURSINIE] =S,
=NNHR, =NNR2, =N, OR, =NNHCOR, =NNHCO2(al i phatic), =NNHSQ2(ali phati c),

or =NR, : i i 15 hydrogen, an
ﬁ&ffﬂyg, %h@gea@ag@gﬂ%h%{%&%% ydrog

al i phatic group or substitute group. e term"al kyl i dene
chai n" refoenr=s imidazodyli, onablhy isidisirivilut etkofidal ghf &crbadnebed, carbon
chain that may be full aturated or. have one or nore 20 units of

unsat ur at RERZPHECIPEFINAlN §0Bs USRS ar SbZ0 tReti¢pRdwibbie £BE an
oo e Ok pousaEnls & e b iyl sigeccral 11 0

i ncl ude ‘an ali phati ¢ gr oup. Strtutable

ni trogen @rcip ainMehiehobnBobr Hord AUEMIBHE-VEL BF OLYSha€id i PgngBY be
optionally substituted. Suitable substituents on the nitrogen include R
COR, N (Rprg8/@ON¢RproargbNRANER) axe $ysgd 2 amydpd kyhep® RORs

' phat i ¢ gy ScpERerbaPRIYE! RIER. BB L iR ol ety e

connects te&rpditdrobenzepppanpll. Linkers are typically conprised of an
at om such as oxygen or sulfur, a unit such as -NH or -CH2-, or a chain of

atons, such as an XRYrREERRtiGahsteTREYIRd i Hirgsease gtonr- | inker is 0 3
Alb ~l4a~ ~.ZZ. P . igal lLy.n ther e of ggg t 14 to 200.
Exarrp]ﬁ;s 8? Oﬁﬁaitélicerg%%%&édgﬁgjgéﬁéfga? gld %lrlcgqnsoarfeurogigg"ao % - a# kyl i dene
chai n whi earbeneptapanatéyl scddtbyukeHeterdarer eivtiipd gitdyegem) ur at ed
carbons of the chain a{e opiioqgll .5 replaced by -C(=0Q)-, -CONH-, CONHNH
-CR-, - NPREpgSn QF  SulliechM b '-:‘-oées))-, ThecEEoangan Rgniive - b, -o-,
-5-, - SQeverBr eNhe-nebdEa 2haleRZused v ldndisieaPRAnENt to one
skilled in the art that certain conpounds of this 1nvention rmay exist in
10 taut onench fer s, cydloalnhl tent anemat itomingf  Exampdeso vitdsl wis ng

1P L5 sEope. oL o0, sUlesn i s At Syt vr e
struct ur ez - teeratyierdhafithy8 covigurablarsfi@anyl, 2-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 2-
morpholine, 3-morpheline, 4-morpholino, 2-thicmorpholino,
3-thiomorpholino, 4-thiomorpholino, 1-pyrrolidinyl, 2-

20 pyrrolidinyl, 3-pyrrolidinyl, l-piperazinyl, 2-
piperazinyl, 1l-piperxridinyl, 2-piperidinyl, 3-piperidinyl,
4-piperidinyl, 4-thiazolidinyl, diazolonyl, N-substituted
diazolonyl, 1l-phthalimidinyl, benzoxane, benzotriazol-1-
vl, benzopyrrclidine, benzopiperidine, benzoxolane,

25 Dbenzothiclane, and benzothiane. The term “heterocyclic
ring”, whether saturated or unsaturated, also refers to
rings that are optionally substituted.

An aryl group (carbocyclic and heterocyclic) or
an aralkyl group, such as benzyl or phenethyl, may

30 contain one or more substituents. Examples of suitable
substituents on the unsaturated carbon atom of an aryl
group include a halogen, -R, -OR, -8R, pfotected OH (such
as acyloxy), phenyl (Ph), substituted Ph, -OPh,



15 each asymmetric center. Therefore, single stereochem cal isoners as

wel | as enantiomeric and diastereoneric mixtures of the present conpolrddd/t 2004
are within the scope of the invention.QUnIess ot herw se statg& 5; ctures
depi ct ed W&H/508re al so meant to include conpounds which &% W’é nly in
the presence of one or nore isotopically enriched atons. For exanple,

conmpounds havi ng_the. present. struciures ept _ e reg ,of a
hydr ogen b?gﬁsagEPE?éuﬁpg 'tFF@?Unlhgr tﬁgﬁﬁéblg@%ﬁé&?zbfqgéggﬁggﬁgby a

a3C or 1l4GypppRchefirear boni gher ed i ncbbr, 200EF£OpE (0f CHDIR,i nvention. One
enbodi nrent of this invention relates to conpounds of forrmula I1; |l
Wherei n R1-CEN(RR3, FCONRN(Rhgd Q@) & oY (Fed B0 PHRK P04 VO

01/57022 1 PCTI USOL1/ 0391 eterred enmbodi t, of; this J ,on relates
to co_rrpound§0hbé(%s)rﬁg tHe Tm)é%'H@ﬁﬁ%\h%?%@ﬁé)ﬁé&aéﬁﬁ%%ﬁg?g as

descri hed apeue@pd FR3mARddRSged e HAGL fplvReBrdueierrad conpounds

I ncl ude those having one or nfore, and nost preferably all, of the

fol | owi ng Eebbuiested( ajliRhiagicC@roUEC2- or -CONH-; (b) T is a val ence

bond; (c) Rl is hydrogen.ot NHR (d) R2 is ' substituted aryl
ring, nore preferabl@naﬁqéﬁiﬁ3ﬁﬁI%fa%ﬁnﬁﬁi?agggggﬁﬁﬁﬁiging; (c) RBis
hydr ogen; 8Le%c£f§11§ef&§i% thaly’ @B in N  or Tidifd) s\bst NRSRAE 8- NHCHRSRSG,

or --NHCH2R5; and/or ( 5 1S an optionally substituted 8r up sglected
from aryl , Eaemplyk, ofiesaricabyl, swdsdiidaigned ign  the izt 3Ey F§| arben

Banphdl obEoaBePRERBRBAS 87 oLk o Tnahy I b BuE rel e ha S at o,
al koxy, angiﬁgiQgclﬁhgntﬁésbs1R§¢qﬁ«a§ﬂ¢ﬁ;fﬁr[ﬂhﬁeumsmﬁﬁﬁagcéups i ncl ude
Wher oi n_cachrhpbups! vedpt Penabey lisBTingt &b nen HRRE TR0, - N ()
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or =NR, where each R is independently selected from
15 hydrogen, an aliphatic group or a substituted aliphatic
group.
The term “alkylidene chain” refers to an
optionally substituted, straight or branched, carbon
chain that may be fully saturated or have one or more
20 units of unsaturation. The optional substituents are as
described above for an aliphatic group. Opticnal
substituents of the Ci.¢ alkylidine chain of Q include
those described above for an aliphatic group.
A substitutable nitrogen on an aromatic or non-
25 aromatic heterocyclic ring may be optionally substituted.
Suitable gsubstituents on the nitrogen include R, COR,
N(R),, CON(R);, CONRN(R)a2, S(O};R, and CO;R, where R is
independently selected from hydrogen, an optionally
substituted aryl or aliphatic group.
30 The term *linker group” means an organic moiety
that connects two parts of a compound. Linkers are
typically comprised of an atom such as oxygen oOr sulfur,

2 unit such as -NH- or -CHp;-, or a chain of atoms, such as

an alkylidene chain. The molecular mass of a linker is



pyridin-3-yl, pyridin-4-yl, imdazolyl, furan-2-yl, tetrahydrofuran-2-yl,
cycl ohexyl, phenyl, -CH2ZOH, -(CH2)2 OH, _and isopropyl, wherein each grp %y%[mm

is opti onwd M;mi)zst ituted. Exenplary stictures of formla 6@&1/&%
and R3 are each x, are set forth in Table 1 below. 12 0 3 Al

01/ 57022 PCJ/ u501/1q3931 Table 1. COnEounds Il Il -9 3-NH2-phenyl O2Et I
3- OMe- pheny FERRER LY. 73 the wRRgShR yalzonEtluta;zaomozEpdampm@&Et

11-133- G pmgﬂME§§2§5 -5l 4 Et II-15phenyI
| | - 164- NH2- pheny| (:ozEtle d]e %phe%?’%\%@ fleypated C: -6 alkylidene

11- 18pheny| GalGCHRhPyh disn-cptyd Jndil19 r phalsi
13- 20phenyICCNFé?Fopropyl {%i Zigheﬁilg%§§yiE§%?§er§§PnQT% %FE up to
11- 22pheny| 343 ‘é(JFPFF&inE.’BIPQnS |0 3cheMehpheny+EDME2onal L

LR R gl DR Sl
11- 283- OMe- mml@q\lHéosqgéf)pyl) ddr&?ﬁnfl\/e -Eh%ﬁ' ; _pi pgrazi i 'y'y)
No. T- R2Q R4 | | - Iphenyl CON(Me) 2 11- 2phenyl Cop - pheny! CONFNH2
11- 4pheny! CXYyr r oPPzt n--¥H= y| y S@NB- phenylHSO, - .

It will be apparent to one skilled in the art
that certain compounds of this invention may exist in

10 tautomeric forms, all such tautomeric forms of the
compounds being within the scope of the invention.

Unless otherwise stated, structures depicted
herein are also meant to include all stereochemical forms
of the structure; i.e., the R and S configurations for

15 each asymmetric center. Therefore, single stereochemical
isomgrs as well as enantiomeric and diastereomeric
mixtures of the present compounds are within the scope of
the invention. Unless otherwise stated, structures
depicted herein are also meant to include compounds which

20 differ only in the presence of one or more isotopically
enriched atoms. For example, compounds having the
Present structures except for the replacement of a
hydrogen by a deuterium or tritium, or the replacement of
a carbon by a **C- or C-enriched carbon are within the

25 scope of this invention.

One embodiment of this invention relates to

compounds of formula ITI:

IT

. 12 o3
wherein R*, R®, R, R*, T, and Q are zg described above.



CONI - 1CH2( Ph) 13-63-NO --phenyl CO3Et I1-74-0 -phenyl CO2Et
11- 84- OMe- phenyl . COREt 13 0 3 AUG 2004 WD 01/57022 PCT/ USO /03911 03 AUG 2004
No. T- RRQ OMVe- pheny| CONHCH2(f utan-2-yl ) 11.314- NH2; Ei
13- 32HCON E’]"i’f?‘g%ch pyrrolidin-1-yl) 13-343-(AcNH) - phenyl 5@2@“‘]’@%
| 1-354-( AcNH) - phenyl CO2Et 11- 363- ( AcNH) - phenyl CO2Et
11- 374- (AcNH) - phenyl B2Ereid¢r86a- é]nbpﬁémy:h@(ﬁtl—&lﬁrislia&@&,tﬁoﬁl 2- phenyl 0 OH
H |~ 11-405-Rr-phen ICI%%ES 4- F2- é %
11- 415-d - CFPPURAS b VH’ 18bgoformudat 5-nijtrophenyl CONH( 2- OH+
| -Ph-ethyl) 11-435-Br-phenyO | 111-443-Ng2, 4-OH,
5-1-phenyl CONH( 2- OH 1- Ph-et hyl ) 11455NBr -phenyl CONH( 2- OH 1- Ph- et hyl)
19- 465- Br - phenyl CONHCH2( 3- MeO- phegyl &5- Br - phenyl CONHCH2( 3- CF3- phenyl )
11- 483, 5- C] 2- phenyl CONHCH2( pyr i d?ﬂ- 13. 495- CF3- phenyl CONH( 2- OH |
-Ph-ethyl) 11-505-d - phenyl CONHGH2 I'1-513, 5- C12- phenyl CONHOCH2Ph
['1-524-CH, 3-1, 5-ni trophenyl CONH TLk2535- C - phenyl CONHCH2( pyri d-4-yl)
11- 544, 5- C] 2- phenyl CONHOCH2Ph 13. 555-'Br - phenyl CONHCH2( 4- SO2Mc- phenyl )
11- 565- Br - phenyl CONHNH( 3- CF3- phcnyl )I1aA575- C - phenyl CONHOCH2Ph
I 1-585-Br-phenyl O HW 01/57022

wherein T, R?, and R' are as described above and R and R’

are each hydrogen.

Preferred compounds include those having one or
more, and most preferably all, of the following features:
(a) Q is -CO-, =-CO;-, or -CONH-; (b) f ie a valence bond;
(c) R' is hydrogen or NHR; {(d) R? is an optionally
substituted aryl ring, more preferably an opticnally
substituted phenyl ring; {(c) R? is hydrogen; (e} R' is
selected from R®, -NHR>, -N(R5),, -NR°R®, -NHCHR®R®, or
-NHCH,R®; and/or (f) R® is an optionally substituted group
selected from aryl, aralkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl group, (CH:),R®, (CHﬂyRﬂ
or (CH,)yCH(R®) (R7).

Examples of substitutions of the R? phenyl group
include halo, nitro, alkoxy, and amino.

When R' is R®, examples of preferred R° groups
include pyrrolidin-1-yl, morpholin-i-yl, piperidin-1-yl,
and piperazin-1-yl wherein each group is optionally
substituted. when R* is -NHR® or -N(R®),, preferred R®
groups further include (CHﬂde, (CHz) ,R7, and
(CH,) yCH(R®) {R7) . Examples of preferred R® and R’ include
pyridin-3-yl, pyridin-4-vl, imidazolyl, furan-2-vyi,
tetréhydrofuran—E-yl, cyclohexyl, rhenyl, -CH:OH,

- (CH;), OH, and isopropyl, wherein each group is
optionally substituted.

Exemplary structures of formula II, wherein &'

and R' are each H, are set forth in Table 1 below.



14 PCT/US01/ 03911 No.T-R2Q R4 11-595- Br - phenyl OH O

| 1 -605-Br- ﬁgn | CONHCH2( 2- Me- phenyl ) 131814, 5- C12- phenyl CONHCH2(
|l -625-Br % e“ﬂ?}l"‘@é\lH( 1- Ph- propyl ) "I | - 635- F- phcnyl CONHCH2Ph (BCT/U
I1-65 11-663, 5- Cl2- phenyl
11- 704- F- 5- d - phenyl
I'1-744,5-Cl12- phenyl
11- 783, 5- C12- phenyl
I'1-822-F-3-d - phenyl
I '1-865-Br-phcnyl

I '1-644, 5- C12- phenyl
19- 685- Br - phenyl

11- 795- NO2- phenyl
11 - 835- Br - phcnyl

I'1-695-Br-phenyl

11-725-Br - | J11-735-N1i 2- phenyl
||-763,5-%&A—‘1§‘-“&%&é&£§
11- 805- F- phenyl

| 1 -845-C- 1- phenyl
CON( Me) (Et) CONHCH2{p)ri d-3-yl)
CONHCH2( 2- OVe- phenyl ) CONHCH2( pyr i

- phenyl
11- 815- C1- &F- phcnyl
- E2- phenyl

11- 894,
H\ve2- phenyl)

N
R
Il

No. T-R? Q-R*

-1 phenyl] CON(Me),

-2 phenyl CO,Et

I-3 3-NOs-phenyl CONHNH,
n-4 phenyl CO(pyrrolidin-1-y1)
.5 pheny! CONHCH (Ph)
-6 3-NO;-phenyl CO,E

.7 4-Cl-phenyl CO-Ft

-8 4-OMe-phenyl. CO,Et

-9 3-NH,-phenyl CO,E:

-10 3-OMe-pheny! CO;Et

I-11 4-F-phenyl COEt

I-12 4-NO;-phenyl COzEr

.13 3-Cl-phenyl COLEt

-14 3-F-pheny] COzE

II-15 phenyl COH

-16 4-NH;-phenyl CO.E1

0-17 phenyl CONHCH,CH;N(Me},
1I-18 pheny] CONHCH,(pyridin-3-yl)
n-19 phenyl CO(morpholin-1-y1)
11-20 pheny} CONH(isopropyl)
n-21 pheny] CO(4-Me¢-piperazin-1-yl)
I-22 _ phenyl CONBCHx(furan-2-y1}
n-23 3-OMe-phenyl CONMe,

II.24 3-OMe-phenyl CO(pyrrolidin-1-yl)
1125 3-OMe-phenyl CONHCH,CH;N(Me),
1I-26 3-OMe-phenyl CONHCH,(pyridin-3-y!)
.27 3-OMe-phenyl CO(morpholin-1-y1)
n-28 3-OMe-pheny} CONH(isopropyl)
.29 © 3-OMe-phenyl CO(4-Mc-piperazin-1-y1)

ri d-Gd pug 2006

11-675-d - phenyl
I'1-714-F 5-C1- phenyl
I'1-755-Me-phenyl




CON( Me) (Et) CONH(2- O+ 1- Ph-et hyl ) CONHCH2Ph CONHCH2( pyri d- 3-yl )
CONHOCH2Ph  CONHCH2( t et r ahydr(of AUG 2004

CONH( 2- OH 1- Ph- et hyl ) CONHCH2( pyri d- 3- ylg

uan- 2- ylgw 2Ph CONHCH2( pyri d- 4-yi }
. of uran-2- yl) CONI 40CH2Ph CONH( 3- OH 1- Ph-propyl) 0 3 AUG

CONHCH2 (' t

2001 WO 01/57022 15_PCT/1U501/03911 NoT-R2

CON( Me) (Et) CON

01/03911

QR4 1]-875- Rr-nhg_n_yo |

| | - 884, 5- F2- pheny| COWGH?

11- 905- Me- pheny| CONHCHZPh
11- 935- d - phenyl CO@ LO(
1] - 955- OH phenyl CO\IH@-BPh

I'1-982, 5- F2- phenyl
11-1014- F- 5- CJ- phen

1-1045-0 - phenyl

pyrid “BRA ) 11 -§95-F- phe{[_n;\-;R‘C(}}IHOCHZPh
AR e R S L e R
- QﬁﬁizlyEcnphenyl CO\IHCBZ(C;I;QEII d-4-yl ) 11- 97Phenyl |
{/;“-‘i 3zgngpyif§h:a|n;/|lm{ i |iost; 6c@$ﬁhpnvl
m3310p5- Br - phenyl 13. 1062- Ee@yrﬁhdxphenyl
13-34 3-(AcNH)-phenyl CO;Et
II-35 4-(AcNH}-phenyl CO.E1
1-36 3-(AcNH)-phenyl CO.Et
-37 4-(AcNH}-phenyl CO,Et
1I.38 3-Cl-phenyl CON{H)Bn
0 oOH
-39 3,5-Cly-phenyl %HLQ
1-40 5-Br-phenyl CONH(3,4-F;-phenyl)
1141 5-Cl-phenyl CONH(2-OH-1-Ph-ethyl)
11-42 4-0H,3-1,5-nirophenyl CONH(2-OH-1-Ph-ethy])
0
0-43 5-Br-phenyl H)L:’m
0
44 3-NH,, 4-OH., §-1-phenyl CONH(2-OH-]1-Ph-¢cthyl)
045 5-Br-phenyl CONH(2-0H-1-Ph-ethyl)
n-46 5-Br-phenyl CONHCH2(3-McO-phenyl)
I1-47 5-Br-phenyl CONHCRH,(3-CF5-phenyl)
.48 3,5-Cl;-phenyl CONHCH,(pyrid-4-yl)
n-49 5-CFs-phenyl CONH(2-OH-1-Ph-ethyl)
II-50 5-Cl-pheny] CONHCH;Ph
O-51 3,5-Clz-phenyl CONHOCH;Ph
-52 4-0H,3-1,5-nirophenyl CONHCH;Ph
n-53 5-Cl-phenyl CONHCH;(pyrid-4-yl}
n-54 4,5-Cl,-phenyl CONBOCH,Ph
11-55 5-Br-phenyl CONHCH;(4-S0,;Me-phenyl)
11-56 " 5-Br-phenyl CONHNH(3-CF;3-phenyl)
-57 5-Cl-pheny] CONHOCH-Ph
. o)
II-58 5-Br-phenyl | %n’U\




[1-1074-F-5-d - phenyl |
11. 1105- Br“)ohcnyl
CONHOCH2Ph

J I'1-11114-F- phenyl

11. 1084-r-5-C - phenyl

['1-1095- Er - phenyl
I XZONHCH2Ph CONHCH2( pyri d-4-yl)
ONFCIE2L(t et r ahydr of uran-2- yl) CON} 1CH2( pyri d- 3- yra'r/Qsoyosgn

03 AUG 200i

CO(4-O0H4-Ph pipcridin-1-yl) CONHOCH2Ph CO(norpholin-1-yl) OH QO
CONHCH2( t et r ahydr off urQp- 2 yl) Ci(:gmr phol i p-1-yl) ME) (ED)
CONHCH2( 4- NH2- pheny+—8 H-CONHGHzPh- Q3 AUG 7ULA 0 3 AUG {200 WO
01/57022 PCT/ USO / 3911 . T-RRQ R4 11-11238, 5- C12- phemgyl CO( norjphol i n-1-yl)
[1-1132, 5- F2- phenyl 2Ph #qu142 F- 3- O - phengl HCH2( pyr|i d- 3-yl)
11- 1152- F- 3- C) - pheny'CONHCH2( pyi dheYy | ) d%\"
11- 1164, 5- F2- pheny| CONHCH2( pyri d- 3-yl) 19- 1174- -Hph CONH(H2 Ph
11-1185- Br - pheny| CoNBEH2{24—6—CMe3—pheny
| 1 -1195- F- phenyl CONHE8-6X pyri d- éﬁﬂp)mnm\le (t@:tmmzarm-mm} 2-| D120
4, 5- F2- phcnyl 0-61 4,5-Cl,-phenyl CONHCH;(pyrid-4-y])

1I-62 S-Br-phenyl CONH(1-Ph-propyl)

II-63 5-F-phenyl CONHCH,Ph

e}
I-64 4,5-Cly-phenyl %hl:
(o} OH

-65 5-Br-phenyl ?Lg‘b

-66 3,5-Cl;-phenyl CON(MeXED

o-67 5-Cl-phenyl CONHCHx(pyrid-3-yl}

11-68 5-Br-phenyl CONHCH(3,5-OMe;-phenyl)

1-69 5-Br-phenyl CONHCH,(2-OMe-phenyl)

.70 4-F-5-Cl-pheny] CONHCHy(pyrid-4-yl)

-7 - 4-F-5-Cl-pheny} CON(MeXEr)

n-72 5-Br-phenyl CONH(2-OH-1-Ph-cthyl)

II.73 5-NH;-phenyl CONHCH,Ph

II.74 4,5-Cly-phenyl CONHCHx(pyrid-3-y1}

II-75 5-Me-phenyl CONH(2-OH-1-Ph-ethyl)

I-76 3,5-Cly-phenyl CONHCH(pyrid-3-y)

1n-77 ~ 4-F-5.Cl-phenyl CONHOCH,Ph

.78 3,5-Cly-pheny] CONHCH’“’;;"yd"’ﬁm'z'

o-79 5-NOz-phenyl CONHCH,Ph

n-g0 5-F-phenyl CONHCH,(pyrid-4-y1)

11-81 5-Cl-6-F-phenyl CONMe)(E1)

.82 2-F-3-Cl-pheny) CONHOCH;Ph

o

11-83 5-Br-phenyl VLT’D

.84 5-Cl-phenyl CONHCH;(lc;a;hydrofuran-Z-

.85 4.5.Fa-phenyl CONHOCH,Ph

11-86 S-Br-phenyl CONH(3-0OH.1.Ph-propyl)




11-121 1 5-Cl -6-F-phenyl 11-122 11-123 11-124 11-125 11-126 5-Br-phenyl
5- Br- phenyl 5-Br-phenyl 3,5-Cl12-phenyl 5-Br-phenyl 11-127 11-128 11- 129[]3AUG (T

11-130 11 =132 11-133 11.134 11-13% 11.136 4, 5-Cl2-ph phenyl
2-F 3- th%ﬁéf’k@-zér-phcnyl 5- NH2- phcnyl 5- MeOC( O) - phenyl %Bﬁé‘ﬁgl

phenyl 5- MO phenyl-5-Cl-phenyl 2 vy Y|) HCH2 (2, 5- Ove2- phcnyl) 0 -4rk
r-\' N V CO(rorpholli nlNa-yl]) 0 '®W.REk -F Q-R*
. O
IG-87 5-Br-phenyl %Nﬁ
II-38 4,5-F;-pheny) CONHCH (pyrid<4-yl)
11-8% 5-F-phenyl CONHOCH,Ph
n-%0 5-Me-phenyl CONHCH;Fh
.91 5-Br-phenyl o X :
n-92 4-Cl-phenyl CONHCH,Ph
11-93 5-Cl-pheny! CON(Me)(Er) _
11-94 5-Br-phenyl CONHCH,(4-80,NH,-phenyl)
I0-95 5-OH-phenyl CONHCH,Ph
%6 5-Me-phenyi CONBCH,(pyrid-4-yl)
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HN'\\ N 11-2945- Br - ph&3#BO|[?k  5-Br-phenyl Q@ £
z{lkN,\,or-:
H
1294 5-Br-phenyl 0
o) OH
11-295 5-Br-phenyl #LN’&OH
H
H
OMe
/@ﬁM
1I-296 5-Br-phenyl 0 = '
?‘\N;\,OH
H
n-297 phenyl CONH(CH2);NMe;
11-298 5-MeO-phenyl CONH(CH;);NMe;,
11-299 5-Br-phenyl CONHCH;phenyl
fo) H
-300 3-Cl-phenyl Yy F
H F
o H
11301 3-Cl-pheny! ?(ILN
H F
o H
1I-302 3-Cl-phenyl ‘)‘N
H -
o H
11303 3-Cl-pheny] Yy
H
|
o H
I-304 3-Cl-phenyl Zl)kN
H F
0 {OH
1-305 3-Cl-phenyl yJLN&@:C'
H F
o H
11-306 3-Cl-pheny! 12'\,. F
H
e




OH |1 1-2955-Br-phenylx HNHHS5 11 B Owe 296h M| eny -- Or-p LN,~OH H

111- 297phenyl CONH( CH2) 2NMe2 13- 2985- MeO- pheny| CONH( CH2) 2NVe2 03 AUG 2004
111- 2995- Br - phenyl CONHCH2pheny! 11 - 3003- hcnylo HE H/ E

~ 3013 C1. SY%ﬁ S 23023 O phos %opN HE3 11.3033. fyﬁgﬁpm N H
13-3043- d - phenyl 0] NN¥0.F b SOH ITiRB053- O- pheny! NRY F

1-307 3-Ci-pheny] O
N/\/O
2z’u\H Y
11.308 3-Cl-phenyl @
12)’\“/\/0 OMe

o]
-309 3-Cl-phenyt ?{,'LN’%iOW
H F
0 H-
-310 3,5-Cl,-phenyl QJLN"\Q:C'
H ~F

o) H
o-311 3-Br-5-CFi-phenyl ZIJLN%
H

3.Cl-phenyl oy '

0-312 N
ci
_ - .
0-313 3,5-Cl;-phenyl zH’\N Cl
H F
ho-314 3-Cl-4-CN-pheny! o
H)"N H
H
11-315 3-C1-4-CH,0H-pheny) 0
o "

11-316 3-C1-4-CH,NH;-phenyl o E
: 1{"\ OH
N
H

1317 Yﬁ\,Q}L Hj\r?"’”

0 Cl H




13-3063-C -phenyl OHF HI e 03AIUG1004 01/57022 No. 11-307 11-308
11-309 11-310 11-311 11-312 25 T-R2 | Qh 4 3-d -phenyl 3-C]-phenyl 03 AUG 2004
3- O - phenyYO 81757083 5_ phenyl 3- Br- 5- CF3- phenyl 3- C] - phenyl PE’I“@!!B’OJS'N 314
[1-315 11-316 11-3f Nﬁ CIz=phenyt;3=——C—4-—CN-pheny 20H phenyl
3-Cl -4- CH2NH2- phehy'N®CT/ USO | TeRo11 2 g 03 Au6QZBS4 vm>o |/ 57022
PCT/USOL/ 039] 1 No} T-R2ZQ- R4 11-318C~r3i NJOHH N O [T-3197
0
n-318 k/N 0
E’H\N OH
ci N
H H
0319 N N*/E:];h o
-~
1( & QJLQ "
0320 | o va::rh o ;E
1; o HJLﬁ on
11-321 oN 0 FE? .
G
it & ?LN OH
H
¢ QJLN "
H
II-323 CH;Ph CONMe),
-324 cyclopentylmethyl CO,NHCH,Ph
-325 isopropyl CN
I-326 3-Cl-phenyl] NHCOCH,Ph
I-327 3-Cl-phenyl NHSO->-morpholin-1-yl
1I-328 3-Cl-phenyl NHRCONHCH:Ph
I-329 3-Cl-phenyl NHCO,-tetrahydrofuran-2-yl
H-330 CH;Ph CONHCH,Ph
1-331 Me CONHCH,Ph
II-332 isopropyl CONHCH:Ph
I-333 H CONMc)h,

Another preferred embodiment of this invention

relates to compounds of formula II-B:

H
N
H N\ /
‘N‘
N
\
T-R?
p=NH

O



'y HONHI11:-320N 0 Q.10 oOH CI' N 11-32] H322 11-323 11-324 11-325
111-326 11-327 11-328 11-329 11-330 111-331 11-332 1Q 333 MOO CH2Ph [ 3 AUG 2004

cycl opent WhRekfgh 1 sopropyl 3-d -phenyl 3-Cl-phenyl 3-C-p 103
3-Cl-phenylbgﬁéﬂ% Me isopropyl H CON(M)2 CO2NHCH2Ph CN NHC%@ﬁ%kOI 7

NHSQO2- nor phol i n-1 -yl NHCONHCH2Ph NHCOR2-%'8t r ahydr of ur an- 2-yl

wherein T, R, R?, and R! are as described above.

Preferred II-B compounds include those having
one or more, and most preferably all, of the following
features: {(a) T is a valence bond; (b) R® is hydrogen;
and/or (c) R: is an optionally substituted aryl ring, more
preferably an optionally substituted phenyl ring.

Exemplary structures of formula II-B, wherein R’

is H, are set out in Table 2 below.

Tahle 2. Compounds II-B

No. R T-R? Q-R*
11-B-1 H phenyl CON(Me);
1I-B-2 H phenyl ‘ CO,Et
II-B-3 B 3-NOz-phenyi CONHNH;
n-B-4 H phenyl CO(pyrrolidin-1-yl)
II-B-5 Me pheny) CONHCH({Ph)
1I-B-6 H 3-NO;-phenyl CO.Er
II-B.7 H 4-Cl-pheny] CO.Ex
o-B-8 Me 4-OMe-phenyl COEL
a-B-9 H 3-NH;-phenyl CO,E
II-B-10 H 3-OMe-phenyl COEr
I1-B-11 H 4-F-phenyl CO.Er
n-B-12 H 4-NO;-phenyl CO,Et
11-B-13 Et 3-Cl-phenyl CO.Et
II-B-14 H 3-F-phenyl COE1
II-B-15 H _ phenyl CO:H
H-B-16 Me 3-C.1-phcnyl CONHCHz(pyﬁdin-4-yl)
I-B-17 H S-Cl-phényl o %

L

1)-B-18 H 5-F-pheny] CONHCH,(tetrahydrofuran-2-yl)




CONHCH, Ph CONHCH2Ph CONHCH2Ph CON( M) 2 Anot her preferred enbodi nent of tﬁml
invention relates to conpounds of fornyka I1-8: RNH I1-B 0 3 AU6 2004 (04
01/ 57022 MEIOUSOR?Z 03911 27 wherein T, R, R2, and R4 are as @€Fdisopewihbove.
Preferred 11-B conpounds include those having one or nore, and m)st

preferably all] ofothe[ToRl oW ng HERFUTeSTT (&) T 1 Q?ﬁ (b) R3

I's hydrogen; j@and/or (e¢) R2 iis an opt |onaIIy substit d aryl rlng m)re

preferably an jopHilbHal |y Maubslt i tyg%dgﬁ?y enyl i Eggbqlf_g_mg‘_pr]gg{o jct ures of

formula Il-B, rein R3 isiH are Tapl e 2.

Conpounds |1-8 NB:-BRE RPQ R 1 1|-B- M nyl QOREt

| _mé_ 3H3- NO2- phenyl r‘n\l—l(l\}lH? L1- B- %m&’eﬂnv{ cQl g)) r?’&?l&ﬁd&]—I aymﬂF)yﬁ g

I 1 - B-5Mephenyl CCE% 2 ( 3h)HI-I- B- 6H3- NC2- phenyl CO2Et pll1- B-HZ,HQ Cl - phlenyl CO2Et

| | - B- 8Me4- OVe-|phenyit COVEL I | -|B4SHeMYEZnaeny | oozgpL

| ] - B- 10H3- Ove- phenyl COREt 11-B-11H4- F- phenyl CO2E - 12H4- NC2-|phenyl| CO2Et
11- B- 13Et 3- G [phenyt COpEt— 1B 1AHS=Fphem-Co2E: “ B 15thcny CO2H

|1 - B-16Me3-0-gh %O\IHCH(p)ridin%-yl) 0]11- B—¢7H5CI nyl YN H OH
H'B' 18H5- F- pheny HOH2 (T et j ahytdr@f-pireayi- 2-{y 1 ) 9446

II-B-23 H @
AL©

3-Cl-pheny)

,_._|

11-B-24 H -Cl-phemyl o |

n e
-B-25 Me 3,5-Ci;-phenyl 1{“\,\,/%:[‘:‘
H F
II-B-26 B o HVQ)L 9
/\ll -N Q
T H)‘\u OH

1I-B-27

H H CON(Me),

The present compounds may be prepared in
general by methods known to those skilled in the art for
analogous compounds, as illustrated by the general

Schemes I and II and the synthetic examples shown below.



No. 11-B-19 11-B-20 HB-21 |1-B-22 13-B-23 1J-B-24 RM HH M HH28 T-R2

5. 6- p7- phenyl 4-d -phenyl 4,5-(0Ow) 2- pgﬁgyl 4, 5-Cl2-phenyl 3-d -phenyl (3 AU6 2004
3-d - phen 01/ 03911 Q R COO Me- eridin- | -yl) COVdaiddgpnsdigl- 4-y!)

0 HNC N ﬁkNE85@#$ B-25 111-B-26 19-B-27 Mc H H 3, 5-Cl12- phenyl H CON( Me) 2

The preseng onpoynds may be prepared in general by methods known to those
skilled | for

b H o
N
\ f cols T cCl, T RNH —  ( TNR
o H
i R
4
H
N D
~R'
N d N L/ HN—R
\ O HN: -
N == A

| e

Reagents and conditioens: (a) PhCH,COC1, ALCIQ, CH2Cl,, 2
hours, RT (b) DMF, 24 hrs, room temperature (c)} {(MesN)ga-
Ot-Bu, THF, 24 hrs, room temperature (d) H;NNH,, EtOH, 12
5 hoursg, reflux
Scheme I above shows a general synthetic route
that was used for preparing the compounds of this
invention when R? is an optionally substituted phenyl
10 group. In step (a), an optionally substituted benzoyl
chloride was combined with compound 1 in dichloromethane
and aluminum trichloride to form compound 2. A wide
variety of substitutions on the phenyl ring are amenable
to this reaction. Examples of suitable R? groups include,
15 but are not limited to, those set forth in Table 1 above.
The formation of amide 4 was achieved by
treating compound 2 with an amine 3 in DMF. When amine 3
was a primary amine, the reaction proceeded at ambient
temperature. When amine 3 was a secondary amine, the
20 reaction was heated at 50°C to achieve complete reaction
and afford amide 4.
The formation of enamine 5 at step (c) was
achieved by treating amide 4 with (Me[N),-Ot-Bu at ambient
temperature. Alternatively, the reaction to form enamine

28 B at step (g) was also achieved by using
dimethylformamide-dimethylacetal (DMF-DMA). The reaction



anal ogous conpounds, as illustrated by the general Schenes |I and I aﬁ?
the synthetic exanples shown below. 0 3 AUG 2004 WO 01/57022 29 AUG 2004
PCT/ USOL/ @@ diks7oehenre | HO H N_ 11 a i3%xc~312C+R- NHRcBnfsofiodeeagent s
and conditions: (a) PhCH2000l, Al C13, CHZClZ 2 hours, RT (b) DI\/F 24 hrs,

roomtenpe - 4 hrs, roomte re (d)
H2NNH2, Et Eﬁ%tl% Iﬁ@:} hour@gcg%;ffux §(l::dﬁ P EBB’P&r?ﬁb’\ﬁE &% g&? synt heti ¢
route thaenaasnes&l Wirrear=pasing t(heznbﬂmnmﬂ&aﬁ tﬂh& Sadvarvieddé opf when R2
is an optiognally SUbStItUt%ﬂ’e heng group. In step )h an optionally
subst i t ut eB*RERZGYRS &h E@ﬁﬁifﬁ'é’drw ER éér?ﬁ’é‘én iegpamine 5

di chl ororre&lﬂaﬂg gpum trichloride to formconpound 2. A w de
variety of subs tutl ons on the phenyl ring are anenable to this reaction.
Exanpl € of sui tabl e TR droupstion| aflethéSpbnbzale nompounid &d atto, t hose
set forth | a r i Lde 4 was .achi_eved, by
treating co%gugggz%ﬁ%&%\%ﬁ%{?geﬂg gﬁéDﬁ/Eegwgﬁka%lfnsng l\ﬂ'ﬁ 2% d(rjtnhrrary

am ne, thehyéuseiong proseddedtatebebeved tempprantvee. nc@rrpmemﬂswas a

secondar I to_ac l.ete
reacti ony gﬁdggﬁg? g 11 ﬁﬂﬁeﬁr%ﬁ' lggso egﬁgﬁf nggS m?fl %n(gg) was
achi eved byntFabieng. amee‘@ 4 8 kat gA/EoR) Pr €pa x Buory HEbCeriu:ev'eewperat ur e-
A tergati b§ﬂu¥5et hfa_gga&% gF{go form %%?%ne g’cé‘l’d'l‘u ( e\!i/vas al so

achi eved UsTi h r mam The reaction

WO 01/ 5702a‘2eeaf>1:a' &B( ehkr e&&&u&sﬁw Ma% ég ﬁ§§n§| EH@E@d tenperature
to afford enam ne 5 whereas using (Me2N) 2-OxBu has the advant age of

pr oceedi nFPMBEEnRX Eefifér dQKtd tin dfiorEraneledani ne 5

Scheme II
N
H 0 H o Y
N a N b H o {,
\_J s \ / o, * HN N — N
0. =N )/ ﬁ .
Gl o
1 Cl
3
2 4
M
c N

|ur

II-B-16

15 Reagents and conditions: (a}) 3-Cl-PhCH,COCl, AlCl;, CH,Cl,,
2 hours, RT (b) DMF, 24 hrs, room temperature {c¢) NBS,
CCl;, reflux (d) iPrOH, reflux (e) formic acid, reflux, 2
hours.

20 Scheme 11 above shows a general synthetie
method that may be used for prepaving compounds of



i n higher purity. 5 The formation of the pyrazole conmpound C at step Q
was achi eved by the treatnent of enamine wth hydrazine hydrate at AUG 2004

el evat ed ure. The conmpounds of3¥ormula Il synthesized
nmet hod, a@%"@g{;ﬁizi fied in Table 1, were isolated by pr epa?ﬁ&%ﬁ%é
(reverse 10 phase, 10--390% MeCN in water over 15 mnutes). The details of

the condi t fe¥BULsed IFGr PYSE ahgC i rKhEsb ITahpotings o eessatpX¥ort hThist he
Exanpl es. Ce_ll-B- 7 1 REagents and conditions. (a)

3- C1- PhCH2 Ai&lgp%é%§§f25rfnh {15 EDMVE; - 22 h#%,, room

t enper at ur BhgenabEs, 14i0ar-afleex 1(cha j Pr ) !
reflex, 2 hours. D 33%86 2dfl 4 20 Sch)ene%m%%%%%gsiﬁ félq{%ie%e?g #

synt het i ¢ MABt AdECL bt aﬁ@duiwdﬂhmhqﬁsxﬁumimprommawmmhcﬁfo 3 AUG 7004
31 WDO-01/ /039 formula 11- usi ng conmpound 21-B-16 as an
exanple fﬁZPfgnéfﬁg Ré ﬁédl H@fﬂﬁ%ﬁﬁ%tﬁﬁ 35|$% 99&k: al, Pharmazie,
bp. 401- 406y ¢iARAY, GQUD@UNAY, Oc@inddidd - By ey A spr e PP y ed by

nmet hods simlar to those of 5 Wlle J., al , Phar mazi e, 937 940
(19.96), 3I5RhReRRErT. D.eE. al etT@tlnaF-ﬁ'edfrtdmsm g;vzwzmm:( 19199797) and

Tupper, D. E., et al §$9&93 Vldggggﬁ%% %ﬁq . A cord| t 0 _anot her

enbodi nent, the |nvenF| ‘bi Bctivity

in a 10 bimtogldak aamﬁthodbeslﬂhthdl ﬂﬁﬁﬁétéutfﬁfﬁ%(ﬁn gontacting
sai d IO|§?JC&| sa le with a conpound of this invention. The term
" bi ol aémaéﬁd h@héﬁnmethﬂ%mnzrélsescmhmrse@porofext racts

(her ool it B8 5261 005 368U & RIS A 36 1T eof

and bIood saliva, urine Senen, ‘tears
J.nvent 1on

The term “biological sample”, as used herein
includes cell cultures or extracts thereof; biopsied
15 material obtained from a mammal or extracts thereof; and
blood, saliva, urine, feces, semen, teare, or other body
fluids or extracts therecf. The term “bioclogical sample”
also includes living organisms,_in which case “contacting
a compound of this invention with a biological sample” is
20 synonymous with the term “administrating said compound
(or composition comprising said compound) to a mammal.”
Another aspect of this invention relates to a
method for treating a disease state in mammals that is
alleviated by treatment with a protein kinase inhibitor,
25 which method comprises administering to a mammal in need

of such a treatment a therapeutically effective amount of

a compound having the formula

or a pharmaceutically acceptable derivative thereof,

wherein:



fluids or extracts thereof. The term "bi ol ogical sanple” also includes

living organisns, in which case "contactibng a conpound of this invent UanAUG 2004
with a bi o¥@gi/s2a2 sanpl e” is 20 synonyndis with the term " adGgmusnozi ng

said conmpound (or conposition conprising said conpound) to a nmanmal ."

Anot her aspect .0 I3 el | r t th f ating a disease
state in nﬁﬁmr;é!lssgfﬁgt&ieg al e\(}l{]'atlg%fé) él%‘rce)lg?}?rgerf‘t' %%Ih%zﬁacﬁ%‘t ei n ki nase

i nhi bitor, 28REONCR®NEt ool (FIRL i SesSRAINRODS rdATSHMN er¥8AMRI i n need of
such a tregtnent t herapeutically_effective anmobunt of a conpound having

the formul & B ReHeetest Tromag medtapreabrpdasrept dinketergnaup e t her eof

wh I n: / 57 - ' el ected f R, _ hal ,
NRB) 2, R REOBR L™ RS TR o1Y CER TRby 00T 7 S R SRRGEER S B (RB) 2:
T is sel ectebprioonal Vol snpethonded A igHtkalc G h&AEAgRohe to

I ndependent|ly sel ected from hydrogen or an optionally substituted
al i phatic gr diis® HeBAPER®ne to six carbons; R2 is selected from hydrogen,

CN, hal ogepz Y, y h , ter clyl,_an,optionally
substi t ut eg gécyécﬂ%ég{a?phgﬂnc%ﬁ%%ﬂ’ouc%ﬁh%ﬁ%%g%%e ?Ey%rxarégﬁfgns, or
an optional | yhemdhsddtyl ptheyerbeyaliihatint opdrieiHalay i sigh 4 euEutedt en
carbons; R3 is selected fromR OH OR N(R8)2, halogen, or CN, Qis a
val ence bond2S¥SIGC l Yprdbhal Fhadnnsrrup g vdngs ong K59 i $tke chain
wherein up t naglj I i e | . each
optionally a(r%t?tfﬁibn e'pgén%gﬁrt?réyp?g% 3233’ %&b%?qgﬁfl%ds ngﬁelcfg%li#%%n& (=0
-, -C02-, -CeDpOhavind\RRONRSEe teh RaMbBAY;, . - C(=0) NR8-, - NRC(=0) -,
-0-, -S-,- o -S2-, NNRO, -ONR8)-, - =ONR')-; -N(R COO,

_ SO2N( R8) ’églﬁ‘( @%@f_ﬁ,e%r“ﬁ%my-gﬁmo?& %qe‘%i%edhﬂﬁ IJRe,C&- & - N2,
NS, - NI, 2 Ova1 dAce NBBLEER LN R5) %in Q800 &% By 1 BGBRERERALLY gl ect ed
fromR6, R, - (lCHZ) yCH (R5) (F?) , - (CH2) yR6,” - (CH2) yCH (RE) 2,
alkylidene chain wherein up to two nonadjacent carbons
of the alkylidene chain are each optiocnally and

independently replaced by J;

5 J is selected from -C(=0)-, -CO,-, -C{0)}C(0O)-, -NRCONR®-,
-N(R)N{R®)-, -C(=O)NR®-, -NRC(=O)-, -O0-, -S-,-SO-,
-80,-, -N(R)O-, -ON(R®}-, -OC(=0)N(R®)-, -N(R)COO-,
-SO;N(R®) -, -N{R)S0.,-, or -N(R%) -;

R' is selected from -R®, -R®, -NH,, -NHR®, -N(R®)., or

10 -NR® (CHz) yN (R®) 3;

each R® is independently selected from R, R’,
- {(CHz),CH{R®) (R7), =-(CH:)yR®, - (CH:),CH(R®),,
- (CHz) yCH(R")2, or - (CH,),R7;

v is 0-6;

15 each R® is an optionally substituted group independently
selected from an aliphatic, aryl, aralkyl, aralkoxy,
heteroaryl, hetercarylalkyl, hetercarylalkoxy,
heterocyclyl, heterocyclylalkyl, or heterocyclylalkoxy,
group;

each R’ is 1ndependently selected from an optionally
substituted aliphatic, hydroxyalkyl, alkoxyalkyl,
aryloxyalkyl, or alkoxycarbonyl;



- (CH2) yCH(R) 2 , or - (CH) yR ; vy is 0-6; 15 each R6 is an
optional ly substituted group independently selected froman aliphatid 3 AUG 2004

aryl, aral kyl, aral koxy, heteroaryl, I3teroarylal kyl, heteroaryl XY,
het er ocycPSF{?”fﬁ@EZer ocyclyl al kyl, or heterocyclyl al koxy, grpmgtﬁébﬁql? i s

I ndependently selected froman optionally substituted aliphatic,

hydr oxyal kgachaRRokyalkgependent dbyyakRgkredr falckorycarbamy k%008 AHE 1004 0
3 AUC 2004 WD 01/57022 3 3 PCTIUSO /0391 | each RB is independently

sel ected fromPE F+TIRIEB W The-C88HBEHRI VibHehFakRéHTPEEB her with the

ni trogen optdi@analdy1 191 £ am fOUEoHL @éageagﬂ%gﬁ%ﬁgrﬁa?t ueapedel o

unsaturated héterocyclic ring having one to ree eteroatons; and each
substi t ut abl emrsatgumtedgeetésooptl bnarlipg babihgt vhedtby tRredR2, COR, (02
(C1-C6 optionall substituted al kyl), SQ2(C1l-Co6 optionally substituted

al kyl ), CO\IRg“,e';a%rbom . One enbodi ment conprises administering a

conpound 0 a r ' : ' i nistering a
np oinfoeauh s%stétartgb% ed rfmodi n Cl%r%%ﬁ‘%?% g

compound of fornula I1-A and nost preferably a co ed in Table
1. Anot her 5 swhsftaitrete @O MRz .c &Rt &% (@drTai speiomal ly conpound  of

formula I'l-B,  and .mor.e preferably, ound. Li st in . Table 2.
Phar maceut i c&l csg:r‘#g tﬁ‘?o kyu@e‘f Lﬁ&f@‘gqgﬁcﬂptﬁ@?ﬁggg ﬁPBsgégb‘FFged bel ow.
The present rpaKhad i cospeciaald woJspiul for 10 treating a disease state

that is alleviated % the use of —an inhibitor of ERK JAK, JNK, Aurora,
GSK, KDR, or AKT. ngsEBPAEBPAL GAMPIY SEsh@dmigu striin &, the terns

"ERK", "JAK' " " -, v1CSKy, LR y iy 0 I

i soforns o 13[1 %d%sggcfg%gﬁgﬁﬁﬁés SPFﬁg:gﬁgier?g%qgjlﬁﬂi-r&oﬁm{ féﬁ%%l?%é ERK1,
ERK2, ERKZFdmRKisteERKG, a ERGpoBRE7 pfJ AGrmulAK I ~-MAXAnd A&t JNKL, JNK2,
JNK3, Auroral Atﬁ% ra2, GSK3-al pEa, G§K3-bet . KDR, AKT- 1, AKT-2, and
AKT- 3. Th&Eists @Yof* FREPRYRB0GATESSs 15 JE&LS Kinad OB Y nhibitors, for

exanpl 8 apkdierPEabekBE8inEBY B8mPESB¥RIadministering a compound
of formula II-B, and more preferably a compound listed in
Table 2. Pharmaceutical compositions useful for such
methods are described below.
The present method is especially useful for
10 treating a disease state that is alleviated by the use of
an inhibitor of ERK, JAK, JNK, Aurora, GSK, KDR, or AKT.
As used herein, unless otherwise indicated, the terms
“ERX”, “JAK”, “JNK”, “Aurora”, "GSK", "KDR", and "AKT"
refex to all isocformes cof the resgpective enzymes
15 including, but not limited to, ERK1, ERK2, ERK3, ERK4,
ERKS, ERKé, ERK7, JARK1l, JARK2, JAXK3, JAK4, JNK1l, JNK2,
JNK3, ARuroral, AurcraZ, GSK3-alpha, GSK3-beta, KDR, AKT-
1, AKT-2, and AKT-3.
The activity of the compounds as protein kinase
20 inhibitors, for example as ERK inhibitors, may be assayed
in vitro, in vivo or in a cell line. Using ERK as an
example, in vitro assays include assays that determine
inhibition of either the kinase activity or ATPase
activity of activated ERK. Alternate in vitro assays
25 guantitate the ability of the inhibitor to bind to ERK

and may be measured either by radiolabelling the



in vitro, invivo or in acell line. Using ERK as an exanple, in Vitr%3lWEZM&
assays include assays that determne i#hibition of either the kinase
activity WONFFMEE activity of activated ERK. Alternate i nPOIUSHBYIhYs 25
guantitate the ability of the inhibitor to bind to ERK and nay be neasured

ei ther by §apipliabel it heo W0 Q815302234 PCTL USRI AL vsnhi-Didsar pri or

to binding, isolating the inhibitor/ RK conpl eX and determ ning the anount
of radi ol abempbeunand sletgrmimbhagthe campentt pbnredpelizipedt beherd new

i nhibitors arg i ncubated with ER{(. gound to kpown 5 gadi ol i gands. One may
use any type SY FEOF0r A & ERRES-HepRRIFREEUPBRPhI'CRTERR® ™ pe or i sof orm

is to be inRibiteds Eie cormeskdsaohithi BRkMMENLEORCAKGRS ent  inhibitors
of ERK as deternined by enzymatic assay. 10 These conpounds have al so been
shown to i nddbPLigRRdsn a Oreelmayresefanut fype assaysofbemdeifaillRK,of t he

condi tions use ifor bot h LJ,Q.ec eﬁ]‘r(ra i c_and the_.cell .ﬁroli eration assays
are set forTReTRIPHe UBCEhFC FRE nBFRuPT THECEBRBotAdE Pt hi's i nvent i on
are also 4{Shiphtbiators of 3NK, Aurora, GSK, KDR, and AKT as determ ned by

enzymatic assay. The details of the conditions used for this assay are set
forth in the Exanpl &8ehecanbuidsy, ofNtinbstimeenyibouadebpotieatry, the

n xarpl Toen beéigi bouAHeDpot ket |
i nases. T prbterR B 28k AT o dr B S exiehe roroseyS Lo

phar maceutTised e sedbhpothdeebfaverayl $18 bdari BHARS O & Nt AhpBak "BREUEKCAI
conpositions for admnistration to aninmals or humans. These pharmaceuti cal
conposi ti Gt biPERt 1 FETRE 1P &S SHY pr Shdtde k9t ef ntkengerditdrased

condrt I on il £Ne SOMPGLACEhAC orly Al 1k KAAShd LD L 0Eo} B8R, BTRUN!
sufficient to detestably 1 nhibi't protern kinase activity aha - a
phar maceutdsse s axeepetbfertar direrthearBx anpitderheeeimiderewt of the present

i nvention. The term ﬂdetestab%é_in j bi.t", as used herein geans a
measurabl e change i NP actPUPEY & et S MR CHM 2P ng2ERid i nhi bi tor

and a1sandhigiicddi 6 ORKY aukilei I, nagmk, Gty AAer2094 0 3 AUG 2004
determined by enzymatic assay. The details of the
conditions used for this assay are set forth in the
Examples hereinbelow. Without being bound by theory, the
compounds of this invention are also expected to inhibit

20 other protein kinases.

The protein Xkinase inhibitors of this
invention, or pharmaceutical salts thereof, may be
formulated into pharmaceutical compositions for
administration to animals or humans. These
pharmaceutical compositions effective to treat or prevent
a protein kinase-mediated condition which comprise the
protein kinase inhibitor in an amount sufficient to
detectably inhibit protein kinase activity and a
pharmaceutically acceptable carrier, are ancother
embodiment of the present invention. The term
"detectably inhibit", as used herein means a measurable
change in activity between a sample containing said

inhibitor and a sample containing only a protein kinase.



WD 01/57022 35 PCT/USO1 /03911 The term "ERK-nedi ated condition", as used
herein means any di sease state or other deleterious condition in whidh3 EgK200
is known to play a role. Such conditigys include, without limtation,

cancer, sMOMEOR di abet es, hepat onmegal y, cardi ovascul ar diFEAHFEM udi ng
cardi onegal y, Al zheimer's disease, cystic fibrosis, viral disease,

aut oi mune di seases, TalehekasC! @RISIedi{8) CAOSAS: 1 P50l | 451 Sse@l | €rgic
di sorders anl uding asthma, inflammation, neurol ogical disorders and
hor none 107REFATNe @RS #3Ys AIRAR TR tareerot e | debstebiivuss not

limted to £ql.l.owi.n C . :_kreast, aqvar cervix prostate, testis,
geni touri n‘é%’@aﬁfrtg?%‘, Wgsg%ﬁ%glug zillr)syﬁ%o Itf%b‘%/]aﬁo?ra?o%%uro Y38t onm,

stomach, skbngdikdbatodeanudens wittige cimer 4P ch CarghOOAR, stAsLe, cell 15
carcinqma, .snall cell carcinoma, |ung adenocarci noma, bone, colon,

adenome, pRHEPESES  aHERGELPELTINR, WFFIANRSCUIAT | GLbease arnt HoRdng

undi f f er eng.i L,no Il ar. ci nome,, sem nonmy, . el anonm,
sarcong, b{:gggggmggggt{i' n?)ﬁng,heﬁ?f%éjr SgaaF& cslceﬁar)snea’ ane bt T F%’F%F%%%%ag‘é%,rggi dney
20 car ci nodaseagel, oadtdismnder i depsehgi duliasderero2bs Hodgkin's, hairy
cells, buccal cavit\F/ and pharynx ;ﬁralr),, i p, tongue, nouth, pharynx,
smal | i nt eSETHERCEOFonPSPELEERE /| &td@ YT FisREde T tARRLURERD and central
nervous Syst€hmaangnkeykad! Co f.-tqhes. :E.scfélt [ ' e also
useful as inhibifors g? ?g‘lzgﬁe}c’i %?%gées%.gqfhéel tedelrrgm Fel aﬁ%%élﬁg%%s" refer
to préflei ntkl abedsdhaeangs - r eShduterwhi"damarer“siividlardds, thosel s asprlues

which line the E bi pdi n ite. wthout wishing to be bound by 30 theory,
ellmltﬁﬁiRgF% St g?ilﬁ?wﬁﬁﬁi FRPERFS 'adarsYy iafle (38 cl ose Y

appl i cant s spec

struct uralpsest e |t Yesbes egant beuashbvey $irles Ofe SSRAL 1 @ ki nases.
The alignment of the ERK sequence with other kinases can be derived from
comon sof9 PRl #F bgPansneRERP A3 SERBAVWDSE EMETI2 sk g, PCTI USO / 03911

oot 1L ReapE AR ayeILAD| CLbAST SR8k R oMYA Uy KNI 8y 007 am
gy al gorithm descri be y Sm an erman in
Advant®s iqavpishdre, Mmabhetéld carcinoma, lung adenocarcinoma,
bone, coclon, adenoma, pancfeas, adenocarcinoma, thyroid,
foliicular carcinoma, undifferentiated carcinoma,
papillary carcinoma, seminoma, melanoma, sarcoma, bladder
carcinoma, liver carcinoma and biliary passages, kidney

20 carcinoma, myeloid disorders, lymphoid disorders,
Hodgkin's, hairy cells, buccal cavity and pharynx (oral),
lip, tongue, mouth, pharynx, small intestine, colon-
rectum, large intestine, rectum, brain and central
nervous system, and leukemia.

25 Compounds of the present invention are also
useful as inhibitors of related kinases. The texm
"related kinases" refer to protein kinases having
residues which are similar to those residues which line
the ERK binding site. Without wishing to be bound by

30 theory, applicants speculate that this inhibitory
activity is due to the close structural similarity
between the active sites of ERK and related kinases. The
alignment of the ERK seguence with other kinases can be

derived from common software programs such as the



2; 482 (1981). 5 Rel ated kinases inhibited by the compounds of this

I nvention woul d contain residues, identikied by the above standard prd&%ﬁUﬁsz
sequence PENAERE software, corresponding to the ERK resi dR6I/USDRO391EI3,

G34, A35, Y36, G37, M8, V39, A52, K54, R67, T68, E71, L75, 184, 10 166,

1103, QLO5,"HekAfF i 1'10TroddiAB, akdf9ablel ErofilidnePltl, cihBhc 3l 23od)iL54,
L156, Cl166, .and D167, with a sinilarit% score of 80% or "greater. The
sin1Iarityﬁgﬂér@IQHEPTMP%EﬁthﬁnéQCa%i gmot agttard gamrii tbma ciecs cxuilkstd t ut i on

tabl es such.,as hese desesi Y ff (Dayhoff, _MQ ,k 15 et al], Atlas
of Protein gzquence and Struc ?Jl?elgiéa )an§%5 ¥EI @EB&%ﬁgnM?G?“fematlcs

(Bl osum Hewi;kafs2, Q@ %a1d Heni koff, J. G, PNAS, 1992, 89:10915-10919). The
term"rel ated ki nases" _ al sp i ncludes those containing residues with a

simlarity score of BRid Jrvareest dnhhbitef| bwi hheERkmpesindisesif 20 131,
G337, A52, 1103, ; o+ 1%% ds_of .the present _invention are al so
useful as i% %bﬁ?&?%n€$ﬂgA - an1§€ ?ﬁ%ségglgw?ﬁ0ufgeﬂﬁéﬁFﬁ8 g@ F&€hound by
theory, appbbeventsasydard geotdirt sédhentahbbigorunfcCEbytidres due to the

close structural 25 simlarity between the active sites of ERK and JAK as
det er mi ned®BYFERROREARFa® Fetsh FRK deasidwed: abdye. EB3, h@84beddstound, from

i n-house xysgy @BYSt@hs, SEAUCt Yo € i S AMtLh -bpypd Lphibitors,

that three a?/n' no-aci d residues 5?2n' ?%EJE%U%%’ s?ﬂe(‘ f]glrf%f kgggso hydr ogen

bondi A§ i nI@6acT1BAs QLOB,t MEDE ,t a7 ofM100hidi ¢ of spaThesriyar ee

am no- aci i arg.MLO8, = D106, and QL05. This am no acid nunbering

corresponggifg'dgﬁglswgé “pr O 5fat &8 32 REedsi $htEPa8482. The

Swi ss- Pr ots {iai BRRSEy| Scabel BifeRMA! idNQrdyQl,Li N y 4 WO
R T, e drfeg Beehd

01/57022 3 7 PCT/1JS011 03911 dat abase "di stri ean
Bi oi nf or mé®3 ¥ e | d8E i BeGEBE) Nion stevalaxd Swiireerd @indl. stilbet iletabase can

e oh i Py KL ABLES Uy, U B HiTE A o oL MOS8 DIOC
provit®s ot kel hytlageof bprdteddnoSeankAec epidrsHAt-RINS, Dspyj dgaga
Form & hy S B bn E GFunoHEngHottos & ARt GiROR 13- §r oups.
within thenas, 1992,89:10915-10919). The term "related kinases"
also includes those containing residues with a similarity
score of 80% or greater to the following ERK residues:
20 I31, G37, a52, I103, E109, and N15&54.
Compounds of the present invention are also
useful as inhibitors of JAK-family kinases. Without
wishing to be bound by theory, applicants speculate that
this inhibitory activity is due to the close structural
25 similarity between the active sites of ERK and JAK as
determined by the standard methods described above.
It has been found, from in-house x-ray crystal
structure experiments with ERK-bound inhibitors, that
three amino-acid residues in the ERK active site form key
30 hydrogen bonding interactions with these types of
inhibitors. These three amino-acid residues are Ml08,
D106, and Ql05. This amino acid numbering corresponds to
the Swiss-Prot database entry for accession #P28482. The

Swiss-Prot database ig an international protein seguence



10 active site would be expected to bind to the enzynme and, therefore,
show i nhi bition. The Q05 gl utam ne rez%due is inplicated in a subset (b§ AUb 2004
ki nases that i udes ERK and JAK as deéterm ned by exam ngidio@hasiine
alignnentaﬁﬂpéqﬁ%talned fromthe 15 above nentioned software p?%grans QL05

provi des a_key hydrogen-bond accepting side-chain CO Mbdeling

exper i nentdaralRass hatribrtEet RYERRCaFgr PR ANt Be o inferdyei Bond donor of
the Ht-ri roge in to

Because OPﬂyﬂ%g%ﬁE%OPEQ¥?|gg gg?%&% s%ﬁgkin?ggggtlohgg ?%gégéﬁﬁ%gﬁﬁbitors
of the pnasefdundvent wor.ebhi bict ukAwassyeldt.. Accordingly, these

conpounds are useful for treating JAK-nediated conditions. The term
" JAK- medi at ed condi t Taa"bagkb 8§§dat955h§ﬁeﬂﬁ°8nééﬁsE&ﬁ% disdehdd st ate or

ot her del ef&ld &OPHE&QB 5 Bouhi %Q‘e‘]'égrr+n nkQ%V\%ltlo LA " OlyyggSuch

conditirons 1nc e, w thout |n1tat|on Sordéers such as ast hma
and atom(pﬁhuﬂﬁﬁstbsth auhydnugae Bb&daﬁe&o&uahdaschﬁddnnﬁhdunl06

psoriasis, and _30 conditions g0|ated wi th_organ transplantations. The
conpounds RACVHHES | #1/BYEFBaCE 05 s8casetrar t§§°“ﬁﬁ|6ﬁ@0#§ Qﬂﬁcfenhly

ki nases or use medi at ed
condltlongﬁpThgh?g%ﬁ?%%?E?ﬁegﬁgggggggﬁd???gn% ngfb S 3 AU6 %%%2 WO

01/ 57022 3% ROW4IIF 119894 1hhdregan- beadsngngrdupsayat$uat&hﬁ ot her

del eterious  .condition in i ch JNK s .k a role. Su
condi?@on?qﬁﬁﬂQKﬁﬁt%mYﬂ%ﬁﬁh#?nF§8FFgﬁd gﬁwgﬁag god PFeﬁnﬁ@ﬂFbéggknerative
di seases S A ZhendRrisnbhseasg. 5 Parkinson's Disease, ALS

(Amyot rophi c Lat er al Scler05|s% epi | epsy and sei zures, Huntington's

Di sease, traumatic Thei®l9hjatreaniag weridus ischamildcar@hd@om hagi ng
stroke, h %{ g;soeé%& éé‘é‘é‘“@ﬂ&fi ﬁé@ﬂs&egl ﬁﬁg ghs g;knfa'a gmsn@ eases,
ers 0 ructive I SO

allergic i S0r it o1 MTuRe I seases bone ers such
as osteopyr esiaminzmidrf esfit ie aligndens, danbecbradineddifseasedie vir al

di seases, oorders Jolali 9L Q,08' L odeahl ang BYPRLBLad Lol o

hydrogen-bond accepting side-chain C0. Modeling
experiments reveal that for both ERK and JAK, the
hydrogen bond donor of the Ht-ring is within hydrogen-
bonding distance to the Q105 residue. Because of these
20 similar active-site interactions, the ERK inhibitors of
the present invention inhibit JAX as well. Accordingly,
these compounds are useful for treating JAK-mediated
conditions.
The texrm “JAK-mediated condition”, as used
25 herein, means any disease state or other deleterious
condition in which JAK is known to play a role. Such
conditions include, without limitation, allergic
disorders such as asthma and atopic dermatitis,
autoimmune diseases such as SLE lupus and psoriasis, and
30 conditions associated with organ transplantations.
~The compounds of this invention are also useful
as inhibitors of JINK-family kinases. Accordingly, these
compounds are useful for treating JNK-mediated

conditions. The term “JNK-mediated condition”, as used



stroke, heart attacks, and organ hypoxia, thronbin 15 induced pl atel et

- aggregation, chronic nyel ogenous Ieuke@%a (CM), rheumatoid' arthriti3 AUS 2004
asthma, O¥OevVAT®RRAritis, ischem a, cancer, |iver disease inecydisegoidiepatic

i schem a, heart disease such as nyocardial infarction and congestive heart

failure, paidedpgi cndQnl eds Ikl i A T cel |l activation and
neur odegener ati ve drinsolrlggrms%? ‘Id'%g@gcls)%p%g% semc{)) tdnel}geﬁ ncffg‘rﬁtl%ﬁf%‘?% al so

useful as dariitiionsinf wAucbr aNKAdsokdiongl o tlese £ameundsud; e usef ul
ions, ,The 25 term " Auror a-nedi at ed

for treatin rora-medi at ed_condi , . _
condi ti on" ,C%é@iﬁje‘anﬁei“é?i?gﬁﬁa’ﬂétkﬁwr dLEEESE 1N 0 RO tehes! Jt whf oversn

condi tion iauss ALE9F vk SqkRQWALO y Gl 8. . caondi tions
include, without Timtation, cancere].-s %F{Ie&]t éa?smAaczglr?cl&%%hi% ARREE but s
not |irdt edankitrheo b | Bisegseansbss (Angborophd c 3R tevtani a1 ekhss LHpounds
of this invention are also, useful _as inhibitors of GSK-fam |y ki nases.

Accor di ngl TPIFEEY TERThaer &F e HUBFLRSESR ' &1 BifiesseGSkreamattia

condi ti onspyIhe el r{SK- nediat el gondLLhan'; u ALf G 2004

03AUB2QQ4 WO 01/57022 39 PCT/ USOI /0391 I her & %?’dn%gﬁé’g’g IH€ease state

or other dek¥pci.odraxrdfiadasre i nimhicbdESKeienkpodn sbedelkay a rol e. Such
di ahet es,. Al zhei mers di sease,

conditions;ip Ia%gn% ovm' t rglust | i m E:l?%ifn’ )
neur odegensrat Fua -di Sdashs aHit « Yt SoPEPEEHEN AVTRARTRN®epr essi Ve
di sorder afflseaekiszopiysthict ie K@ NESr 98 kg chnygntion are al so
useful as inhibitors of KDR fam |y kinases. Accordingly, these conpounds

are usef ul °fFbeoPPERSFy KRS eV e ohtisordess, Thafeet moti€DR- nedi at ed
condition"g: d I g any: di sease state,or- other _del eteri ous
dlééﬁ#%%,K &8 &4 JERYLS lB/:Lsor efs T ylﬂnggtgalg

condition in I'S known to ‘play a | seases or
condi ti onddéachudad bypeapdasdia indlud@ihd OreS@PERE: SHEDsaBeRiai Ancancer,

geni touri nar tragct cancer, nphatjc system cancer, stomach cancer,
cancer of E??%O]F%ryﬁﬁ?rltuﬁﬁtég er AT%h RNGAR | Rvp@Kter , thrombin-

15 induced platelet aggregation, chronic myelogenous
leukemia (CML), rheumatoid arthritis, asthma,
osteocarthritis, ischemia, cancer, liver disease including
hepatic ischemia, heart disease such as myocardial
infarction and congestive heart failure, pathologic

20 immune conditions involving T cell activation and
neurodegenerative disorders.

The compounds of this invention are also useful
as inhibitors of Aurora. Accordingly, these compounds
are useful for treating Aurora-mediated conditions. The

25 term “Aurora-mediated condition”, ag used herein, means
any disease or other deleteriocus condition in which
Aurora is known to play a role. Such conditions include,
without limitation, cancer. The term “cancer” includes,
but is not limited to the following cancers: colon and

30 ovarian.

The compounds of this invention are also useful
as inhibitors of GSK family kinases. Accordingly, these
compounds are useful for treating GSK-mediated

conditione. The term "“GSK-mediated condition”, as used



breast cancer, Kaposi's sarcoma, and | eukem a; endonetriosis, benign
prostatic hyperpl asia; vascular diseases such as restenosis and 03 AUG 2004
at heroscl erosi s; autoi mune di seases s®h as rheumatoid ar;ﬁg@%ﬁﬁugﬂd

psori asi s:¥88UF®2 condi tions such as proliferative or angi bgenre

retinopathy and macul ar degeneration; and inflammatory di seases such as

cont act demeateii s mesnhneny aRdsdabayetdahypersenberi defgtegdotisons. The
conmpounds of this, i nvention ar | so yseful as.inhibitors of AKT fam |y

ki nases. Acccod}%trfd?lﬁ/,lq h"élgje‘:hc(gﬁgoﬂ]ﬁdgng?”é GeePLRYf BrIP&Eati RYCRKT- medi at ed

condi ti ons.cot¥ 58 "ArdTned] ah eeheepdii hoPar 188, UaedbeleLei N, Means any
di sease state or other deleterious condition in which AKT is known to play

a role. AKRlzahmiimaesl & seases oweucoddgenenstivel dideecabes,arsdnéNS |inited
to, prolifer.ative di so\s)%grss cancer ., _and neurgde eaeratiée di sorders. WO
01/ 57025 4G RCFARES THF013° | TERte FPRRSE5  The LSHEOGRAZ™S! this i nvention,
phar maceut iseail ARaaapiabl e derivatives or prodrugs of the conpounds of

this invention nmay al so be enployed in conpositions to treat or prevent
t he above-identifi ed Thelisyrplenrds fof phlat sateventabnyasecepsabbsededi vati ve

or prodrug’ nmeans.. h lcally, acceptablg salt ster, salt of an
ester or offfer't é%l\a/ca ﬁ%eg%@ﬁ%%%gi%&l% Sthis lEﬁc\:/gﬁflligﬁEWhig ,esﬁpon

adm ni st r atefibduhds Hid amehehtfor steepebhe XbRphedidtag, either directly
or indirectly, a conmpound of this invention or an__inhibitorily active

met abol i t e CONGAEHCRFe t HYRJTeI™ PR g @i 2ted aCoRHt 8R! vaPFvEEeEr

br odr ugs. afgLhase md Al Al ASERd o DL 08VAL | 8L fe 2L LiEoGaMOUNGS of

15 this invention en such conmpounds are adm nistered to a mmual (e.g.,
by al | owi ngoadidriain ywrachitlstiERd s ompoandeo tplde avreleeadkKbPR-absor bed

into the bl oad)  or i ch enhance delivery pof the parent_conpound to a
bi ol ogi cal ™ Gﬁﬁgptﬁgﬁgﬂﬁfil?rt?ﬁP{;Eﬂ?P%rIT?#ﬁﬁiti u%y§¥82$°go rel ative
to the parenhiseecies. JAhtdmcaith G |yransepiabd e, NyOFi Hgsr hathe
conmpounds of this invention include, without limtation,
tract cancer, lymphatic system cancer, stomach cancer,
cancer of the larynx; lung cancer, pancreatic cancer,
breast cancer, Kaposi’s sarcoma, and leukemia;
endometriosis, benign prostatic hyperplasia; vascular
diseases such as restenosis and atherosclerosis;
autcimmune diseases such as rheumatoid arthritis and
psoriasis; ocular conditions such as proliferative or
angiogenic retinopathy and macular degeneration; and
inflammatory diseases such as contact dermatitis, asthma
and delayed hypersensitivity reactions.

The compounds of this invention are also useful
as inhibitors of AKT family kinases. Accoxrdingly, these
compounds are useful for treating AKT-mediated
conditions. The term “AKT-mediated condition”, as used
herein, means any disease state or other deleterious
condition in which AKT is known to play a role. AKT-
mediated diseases or conditions include, but are not
limited to, proliferative disorders, cancer, and

neurodegenerative disorders.



esters, amno acid esters, phosphate esters, netal salts and sulfonate
esters. 25 Pharnaceutically acceptable salts of the conpounds of this03 AUG 2004

i nvent i on wopohsoez2t hose derived from phafmaceutically accepicbisoisaigani c
and organic acids and bases. Exanples of suitable acid salts include

acetate, adipate, algijhatey,s; t benzoate, .30 penzenesul f onat e,
bi sul fate, butyrate, c?lt%gtdé,%g%g%tfrtp%%r}%{ & ORAPRDT sBF f DAGE el Vention,

cycl opent anelpa opaopaté caldiyglateepaia] dogeen st fat eor e RanesyLf gpat e,
formate, fumarate, gluycoheptanoate, glycerophosphate, glycolate,
heni sul f at e*PRepPRREENES Réx &R &t dNVIERticuhIToRY delsO Be AIROPEd0is AUG

2004 WO 01/ 41 / US01/ 1 brogm de dr oi pdi de,
2- hydroxyet%%esﬁf#éﬁgtge?g f‘é’%té‘%t ]é),rh%%{eg’a?it, tﬂ%ﬁlzo LS e RahELett onate, 2-
napht hatenesiddodate, nicotinate, nitrate, pal nbate, pectinate,

persul fate, 3-phenyl propionate, phosphate, 5 picrate, pivalate, propionate,
salicylate, succinate® "BHRFRRECUticeddie aademtoitalatder syl we eoand
undecanoat & Lds, c .G, ile not i hemse| ves

phar naceut i%cracl' I yﬁgtc@%%gﬁl gl,wngg}g%ggé%ltgfg i’ aﬁ%eptpap%%%r%ﬁ‘ n of salts

useful as iewtennedsal esof nanbeateirngrlothee umcHtS Ofof he donestag@n and
their phar acceptable acid addition salts. Salts derived from

mace LicaJL¥ [ io ;
appropri at &b i HEY ek o) ¥ht FhnebRPn( @dpinisdaialihdhdpat assi un ,
al kal ie egdelipi@il {£ 8a nEsi . gg?ni [ (g | kyl) 4 15
salts. This i r]\?éint i on al so %arl\lgini %ﬁsﬂ?};’glgua er ;épztg{é%on%rc%ag‘rﬁ %%si c
ni t r ogen- céndameatyd Yy cupsoound cbHnpbiisdinveéirsdlossed erei n. Water or

oi | -sol ubl ¢_er., di.spersi bl e . .product.s be obtained by-such
quat er ni za??g%pqﬁh%%&eaue%%"g? W%%%%ﬁém 8T c e tHErefy be used in

these phar pageticiialr oM tddNSe i 1\6h H5l0esbBE AR il kel de. ion
exchangers,  alum na, alum num stearate, lecithin, serumproteins, such as

human ser uh35| BRFTS286UfHhe BiAnrtahbaelisity af phescompesndg i ne,
\S/g(r;]git gl‘;’?gi ?g:tx?Sﬁgﬁggﬁﬁ{w§sﬁstéﬁp%xagr L9e SHXGYLEE. Y st yated
mammal (e.g., by allowing an orally administered compound
to be more readily absorbed into the blood) or which
enhance delivery of the parent compound to a biological
compartment (e.g., the brain or lymphatic system) |

20 relative to the parent species.

Pharmaceutically acceptable prodrugs of the
compounds of this invention include, without limitation,
esters, amino acid esters, phosphate esters; metal salts
and sulfonate esters.

25 Pharmaceutically acceptable salts of the
compounds of this invention include those derived from
pharmaceutically acceptable inorganic and organic acids
and bases. Examples of suitable acid salts include
acetate, adipate, alginate, aspartate, benzoate,

30 Dbenzenesulfonate, bisulfate, butyrate, citrate,
camphorate, camphorsulfonate, cyclopentanepropionate,
digluconate, dodecylsulfate, ethanesulfonate, formate,
fumarate, glucocheptanoate, glycerophosphate, glycolate,

hemisulfate, heptancate, hexancate, hydrochloride,



or electrolytes, such as protam ne sulfate, disodium hydrogen phosphabej,
pot assi um hydr ogen phosphate, sodium chloride, zinc salts, coll oidal AUG 2004
silica, magnesium trisilicate, polyvimy pyrrolidone, cellul ose-based
subst anceW0 @&7923t hyl ene gl ycol, sodi um carboxynet hyl cel | JTCJ4ps01/03911

pol yacryl ates, waxes, polyethyl ene-pol yoxypropyl ene-bl ock pol yners,

pol yet hyl enpdagbyeomidaqd weadrdiaidide 2 MDY HARAL NI LIKIAHBOL1 The
conpositions of the present invention nmay be adm nistered orally,

par ent er al }§Stayei nRalesten mprapateometdianesuldanats, fasal ly, buccally,
vagi nally 00y vh818RCEMRLARLG] 1 eseryalf The LR parsntgoate as S used
herein incluges Subcy aneous, J'ntravenous, ' intranuscul &, Thntra-articul ar,
i ntra-synopéatinatalr pereundatd nty-agihw@edlprdpiidraitapatpieosphatal esi onal

and intracranial injection or infusion techniques. Preferablg, t he
conposixt i oRECERECadRiNRdfdCed ORGP D ISRl EpPEraItOncHrFGiRREE,

Intr aV?”OUQMf%@Eer LLerialect %%ﬁ%ég%fﬁgsceqf éctb?rlcﬂrepoﬁcﬁ | ONSe 8hnokbe S
i nvention may bé aqueéous or ‘an ol edgi nous suspenst on. €se suspensi ons
may be forothatedcide¢osdichg also dhadhid ,quési lenast iin ttieemsélvwssng suitabl e

15 dispersing or wetting_agents anq%fuspendi ng agents._The sterile
i nj ect abl PREEPAFEPFORIARY ACSERTER ot S1AY P iSHRIAMAA 2B oFREi on or

suspensiorbfébéraefahoaskcsamrse@s%@%lxgéq%@ﬁ@ fiddent gbrsohyeqt, for

exanple as a solution 1 n 1,3-butanedi Anong the acceptabl e 20 vehicl es
and sdlOventke t hampoapdbeoénphey daivamnd iwat end tRigige pha v cenbhcahtly

I sotonic sodiun%cﬂ£oridedsoh t.i_Qn. Iq addition, sterile, fixed oils are
convent i onaf 5P - BRpF 0§ Ed9ag G +$31 e P 'suspendi ng medi um  For this
purpose, any bl and fgxedsoideried & Ml @¥adpmdiudidsel> Hydalhdéi c nono-
or di-glycerides. Fatty acids, such as oleic acid and its_glyceride
derivati veslkakl ygetal i(f - St he SOy 281 PSR S5 WDt -alf B2 1 B_E #3 Hat ur al.

phar maceutj yracgcept Ll,Sy S [ jel ~OT 1Gr, Oi |
especi al | ythti;%% hle‘?igbbl @gégg%hyﬁgfe%ﬁ%ﬁﬁsia\éﬁs% Thege E"f)\li%l%ft gél utions or
susped$i onsaltey. al Thischnvannien algoc leavi sdlcpeEholhedidusnt rot zalf Sprer sant

such as carboxynethyl SeLLulose QntdiMihd JhY U439 fpounas

disclosed herein. Water or oil-soluble or dispersible
products may be obtained by such guatexnization.

Pharmaceutically acceptable carriers that may
be used in these pharmaceutical compositions include, but
are not limited te, ion exchangers, alumina, aluminum
stearate, lecithin, serum proteins, such as human serum
albumin, buffer substances such as phosphates, glycine,
sorbic acid, potassium sorbate, partial glyceride
mixtures of saturated vegetable fatty acids, water, salts
or electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium
carboxymethylceilulose, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers,
polyethylene glycol and wool fat.



whi ch are commonly used in the formulation of pharmaceutically acceptable
dosage forms including 0 3 AUG 2004 WO i/ 57022 43 PCT/ USO /03911 emul si drfdlo 2004

and suspeW8 B/50220t her commonly used surfactants, such as TEE®&E38Pans
and other enul sifying agents or bioavailability enhancers which are

commonly used in theh@rdmedie gis pharpeegibeahky 1a¢eaptiall fay solid,
| i qui d, or other dgsage forns nmay al so be used for the purposes of
formul ati oPe FABipA&tRFESLATE L toRREs Rt eneldy ., t hys inhatehtibon may be

orally adni er I or.al cept a dosage rmincluding, but
not I?/m' tggoﬁf%," lgggg%s'%ri&, It%éjbﬁyae]tlgf’ aqﬁ%g’-’%ugﬁgﬁgﬁgﬁs %5i'i93%iu§li‘gtnlg’onsTJ in
the case airtabhets fiaplemledissBrdiel S TRATRAKY WegdentBehydekact ose

and corn starch. Lubricating agents, such as magnesium stearate, are al so
typi caPl y weRedherpdn dogl FHERGHRIEPORS, aivhpsvesofieay m useful 15

di luents i e ri cQrnstarch. _Wien_ agueous suspensi ons
are requi riﬁ#%ﬁgggﬁgg%sggqf%e ag%[llc\%ela |’ng+%EIF@ﬁFYP§V681‘E‘rbi ned W th
emul si fyi nghtarsls sespaddi agrragericsl i firdesiKasar €61 t 8hPr§YE81 8ALNT,

flavoring or. coloring agents nmay al so be added. 20 Alternatively, the
phar maceutd®hI 1RbEREERRLBAs ingpctHion 9w emfwed payt dchatiguesst ered in
t he-form gf qSUPPYSI L OL}ES rect:al lhistration. These can be
pr epar ed bfem XI ng%(heﬁageﬁt&gl Dtsﬁ%%%gl??%ar% eaél%lrlgl???f?gt?ﬁ%f@ti pi ent

whi chl@ s soltinkpdriboneatihpeoat ihe ravebtiudiwui d at rectal tenperature and

therefore will nelt _jn the rectum 593 rel ease the drug. Such materials
i ncl ude cocoa butt er SEBERSFakNARE LA Fe LI £ | §20| SOMHPRL bieRAeetut i cal

conposi ti @ms Ofi d st 1 bAVARRY T BB aligo L1\ ¢ topically,
especially 30 when the ta?%et ofga%/lseat macﬁte aﬁﬁg#fe@%%s or organs

readi |y asgeesingony tDBpesal suppeinsabnsnmandeaidiogmulitsahses of the eye,
the skin, _qr tt&ej 0 I ntestinal ,tract. Suitable topjical for ations are
readi |y Sr%gﬁar edlgf \(I)ftJS e%%ﬁh%%q]t“ﬁasgngfgaéno&}%ﬁ s UG D 15 A4

15 dispersing or wetting agents and suspending agents. The
sterile injectable preparation may also be a sterile
injectable solution or-suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example
as a solution in 1,3-butanediocl. Among the acceptable

20 vehicles and solvents that may be employed are water,
Ringer’s solution and isotonic sodium chloride solution.
In addition, sterile, fixed oils are conventiocnally
employed as a solvent or suépending medium. For this
purpose, any bland fixed oil may be employed including

25 synthetic mono- or di-glycerides. Fatty acids, such as
oleic acid and its glyceride derivatives are useful in
the preparation of injectables, as are natural
pharmaceutically-acceptable oils, such as olive oil or
castor oil, especially in their polyoxyethylated

30 wversions. These o0il solutiong or suspensions may also
contain a long-chain alcohol diluent or dispersant, such
as carboxymethyl cellulose or similar dispersing agents
which are commonly used in the formulation of

pharmaceutically acceptable dosage forms including



PCT/ USO / 03911 Topical application for the lower intestinal tract can g? 5 2004
effected in a rectal suppository fornmulation (see above) or in a suita Q

enema forgy @dldsgn.  Topical | y- transderimal patches may al sopdasustimesia 5 For
topi cal applications, the pharnmaceutical conpositions may be fornulated in
a suitable ointnpent containing the active congonent susgended or dissol ved

in one or “RBr&*C&F | S ¥ or QUL oF fEG R TR dtion of the
conpounds afirkBics anfeentch Ry, 2 iRgddsle, né%‘n@%tﬁéf‘ éa‘ﬁﬁll’s@fyﬁhaer al
oil, liquid petrolatum white petrolatu propyl ene glycol,

pol yoxyet hggentss pal ydogsradpydeinial o nprchet; e esnivlsi €y i age wammandiywat er .
Al ternativel % t.he %%armace tical ¢ ositions can ﬁg f or mul a%id in a
suitabl e |8F 8nigr t Elaé?rﬁacﬁﬁﬂ%ﬁ f FHIALERYECRY oR€RfBt8HSBended or
di ssol wed £819@e QK FHIE Hlard@fé‘z%ltd&éelégé’ @&fﬁ@tﬁ%eajrgsrbéeﬁéeasyb}abl e
carriers include, but are not limted o, mneral®oll, sorbitan

nonost ear atbe pukpssesatcd dprmylattdorest ers wax, cetearyl al cohol,

2-octyl dodecanol 20 nz al cohol _.and wat er. For ophtpalmic use, the
phar maceut i cal corrpg‘gﬁet$ Y G rﬁﬁ"&f%%l%%o?r?c‘? an}éﬁ suspensi ons

in isotonignveht iadl wale®eStd118 sHniNg s Qred! Bf 643P| ¥ralds solutions in
i sotonic, pH adjusted sterile saline, 25 either with or without a
preservat i ¥6cepERrds desagE ikonilRaladind deuth net nhinieeq, toor

opht hglgm ¢ th [ac i q{géoi i ons nay fornul at in an
oi nt rrer?tm sﬁ%ﬁggzeﬁét ?8?’2%&%% %eﬁasr Cr?ac ue[%}stzla nsco%o%‘?f‘l’%%%g%f tﬁgs 30
i nvention thy ehse bf adbileitst €crd dnalnasad, asisdrHrcommdal gt boed Such
conpositions are prepared according to techniques well--known in the art of

phar maceut }2&H ude ol AGFRERAPENF Ry @ TSteparétPakcabolng i 39eRFH: sal i ne,

enpl oyi ng bearylsalaghekioh Qiheh 54 t alile aqrsec?eeﬁéyfﬁy Daded UG 2004 0 3
AUG 2004 WO 01/57022745 PCI/ USOL/ 03911 absorpti orf ‘pronoters to enhance

bi oavai | abf$¢¥tgralf pdvivdathensonandy er <sipserle dimmemnt iwsafukol ubilizing or
di sperlgi N3 § Q:tlts.'s Igglgggli&tac%‘;s@ Oatrfnl:ii rérkiie Sceo1i~rps iabricgl-?.r vawhérr} s

agueous suspensions are required for oral use, the active
ingredient is combined with emulsifying and suspending
agents. If desired, certain sweetening, flavoring or
coloring agents may also be added. |

20 Alternatively, the pharmaceutical compositions
©f this invention may be administered in the form of
suppositories for rectal administration. These can be

' prepared by mixing the agent with a suitable non-

irritating excipient which is so0lid at room temperature

25 but liquid at rectal temperature and therefore will melt
in the rectum to release the drug. Such materials
include cocoa butter, beeswax and polyethylene glycols.

The pharmaceutical compositions of this

invention may also be administered topically, especially

30 when the target of treatment includes areas or organs
readily accessible by topical application, including
diseases of the eye, the skin, or the lower intestinal
tract. Suitable topical formulations are readily

prepared for each of these areas or organs.



5 invention that may be conbined with the carrier materials to producg a
singl e dosage formw Il vary dependi ng % on the host treated, the 5 AUG 2004
parti cul awomeszorf admi ni stration. Preferably, the conposi pconsosteswl d be
formul ated so that a dosage of between about 0.01 - 100 ny/ kg body 10

wei ght/day of the inhkihit %@f@ [ r to a_ _patient .receiving

t hese conpositions. méﬁﬁﬁﬁﬁﬁﬁgﬁéé? e uﬁdgégtggﬁ ?ﬁg?ra1§E85%FF@& dosage
and treatnEnaCteghmebef@dﬁﬁqﬁqﬁuiﬂ(nﬂféc@ali§ﬁ$po§ﬁtbr9epggﬁququ%
variety of factors, including the 15 activity of the specific conmpound
enpl oyed, fﬁ%eaﬁg?vﬁéd?r\&é?@nt?u’@@f@%lem@tﬁ?r@@l?tﬁbet, time of
admi ni st r abdg 9, e +Qf 458140 i Lon, and. the judgnent of
t he treat?%%ggﬁig?giggaénd fﬁ%“sgvﬁgﬁﬂgbq§£yt%§582??iBﬁFﬁr di sease bei ng
treated. The. anount Fofr 2®pinfsabidppldddiahsp ceeepHarRapehiiecparticul ar
conpound in the.coggosition. The kinase_inhibitors of this invention or

phar maceutTTHOTLhPpBEFt Mis DEn eI Iatied o desuibebleopintuentt o

conposi ti qisn t] Is | evic such_as.

oot neses a1 A8, 1A BUsaWe Cakiirrte APtkeRed ot Gt iRE dne
Vascul ar simenter mépe erampees.haCarhdersisksk ttopyveiTome restenosis (re-
narromﬁngé) %he vesgel mallt%fter i®|ﬂﬁg' However, patjents using stents
or other ITPPAHELT 248D BEs tPEs FOFRM o i Drivfent E@2| et acti vati on
Thesa unwaricQhdef fioet SafrYnbe pHAYEREER O (i ld g8t e Py ;£gating the
device with a conposition conpri si ng@éti (k%iogaggr%énlﬁ%b%?loiro’. P%%ffgbl e coatings
and the g&F&Frsllarepardbiba BEtrodabum,i pplagntlabie glexdals are described in

US Pat ent 7 6 039110 3 AUG 2004 6,099,562, b, 886, 026;
and 5, 304°F _0%%*%%?1?%@35%%8%59%3@? 15 i RS fvEre

mat er i al swswxchnas vatdwdr oget eppay R 1y Ol W R =i saeL

pol ycaprol act one, , pol yethyl ene glycol, polylactic acid, ethylene vinyl 5

acetate, &FEPMSRY t?@ﬁé%?.fqﬁ%u%BEFﬁn§§_ﬁaﬁuiﬂﬂhlﬂuﬂqgﬁqna¢nrther
covened b&reaﬁUk:tca;bJ,ﬁﬁﬂ@O@EeQégtiwor:%hjgh%?{&% RAUNSHS Q{;de_s,
pol yet hyl ene glycol, phospholipids or cofbinations ereo 0 inpart
control | edipepdasd charens vy stovs phatheceanpesilliyorcckpdanteant abl e
o bout v fBERdellE. D BUGdSTe ONPIERL fherbide] BTN Bt L fmted”

to, mineral oil, sorbitan monostearate, polysorbate 60,

cetyl esters wax, cetearyl alcohol, 2-octyldodecancl,

20 benzyl alcohol and water.

For ophthalmic use, the pharmaceutical
compositions may be formulated as micronized suspensions
in isotonic, pH adjusted sterile saline, or, preferably,
as solutions in isotoniec, pH adijusted sterile saline,

25 either with or without a preservative such as
benzylalkonium chloride. Alternatively, for ophthalmic
uses, the pharmaceutical compositions may be formulated
in an ointment such as petroclatum.

The pharmaceutical compositions of this

30 invention may also be administered by nasal aerosol or
inhalation. Such compositions are prepared according to
techniques well-known in the art of pharmaceutical
formulation and may be prepared as solutions in saline;

employing benzyl alcchol or other suitable preservatives,



i nvention. According to another enbodi nent, the invention provides neh%gﬂﬁ
for treating or preventing an ERK-, 15 JAK-, JNK-, Aurora-, GSK-, KDR-, 1004

AKT. -medi at ed 20 condition, or diseasedgate, conprising the f
admi ni st eMHY’¥82a patient one of the above-descri bed pha?ﬁiﬁ?ﬁ“@é?
conpositions. The term"patient”, as used herein, nmeans a mammal,

pr ef er abl yahshuphnonPpefoacaisng tdanhetdodisawusekboliteat or  prevent a

condition, _.or disease state,, selected from capcers such as cancers of the
breast , cof SHOTBROSPRTE . IA/PT Fohitee om0 100 Gorfd Gl W 70 18t

| ynphatic d§¥§gggﬁn§tg§%%nﬁ_larynx and lung, including |lung 25
adenocarci noma and Small cell lung cancer, stroke, diabetes, hepatonegaly,
car di omegal y, car di ov&beuleamoundi sdage;otizhei imses dhlsidabseor cybtikidi brosi s,

and viral .disease ny specific . di sease qr disorder, described _ above.

30 Depé’ﬁdih‘é"ﬁﬁghof‘hgkﬁgr%’laéﬁﬁ’aﬁ RS ﬁ’{l"g? g%‘?s‘"e%’é’él%%dl‘%?e’fbajo%

treated origrgyented. aa@qintgil@"@dosaq;éerﬁﬁ%‘t&ﬂla ’d%ﬁ@ﬁcﬁ"iﬁ%% mal |y
t y be admmi s

adm nistered to treat or prevent at condi tion, ered
t oget her wile$ bheti hhebitiesh s tée tEirs iionient imrde Fof D381 G POOXOMOD

01/ 57022 4 I 1103911 exanpl.e,. chemnt herapeutic agents,or other anti-
proIiferat€5€¥%5%ﬁﬁg’n§§eb§qgg i#%&?ﬁﬂ{%$qql§ﬁﬁﬁnéﬁﬁm> tef 3R 3 hvention
to treat pioddiggatbfepdiseancaband ocancer .1dxaphes Waknown

chenot herapeutic agents 5 include, but are not |imted to, adrianycin,
dexangChastmdht/ Ay ofi fbe dpbibiRespican dke adnimiahirzed Ito tdpot ecan

taxol,ilﬂﬁgéf%ﬁﬁzregggygh i pUm, géngggﬁyghSCIher exanpl es of agents the

i nhibitors o i nvénti1 on ma e conbined with include, wthout
limtation, anti-infIanshboly adent besusldeasstozal tiheasterapetsi £ INF
bl ockers, zathioErine éflo%hosphanide,,and sul f asal azi ne;

L-1 RA
im*runormdd%od%a&ﬁ?/ A TERAG SEEpEFEE e I8Fe Y RATT LG IR,
tacrol i nusvillh d&peid ChponMkCORREROVALE FRlRldds, iigquaﬁr@%he

corticosteroids, cycl ophopham de, azathioprine, an
activity of the specific compound employed, the age, body
weight, general health, sex, diet, time of
administration, rate of excretion, drug combination, and
the judgment of the tfeating physician and the severity
of the particular disease being treated. The. amount of

20 inhibitor will alsc depend upon the particular compound

in the composition.

The kinase inhibitors of this invention or
pharmaceutical compositions thereof may also be
incorporated into compositions for coating an implantable

25 medical device, such as prostheses, artificial valves,
vascular grafts, stents and catheters. Vascular stents,
for example, have been used to overcome restenosis (re-
narrowing of the vessel wall after injury). However,
patients using stents or other implantable devices risk

30" clot formation or platelet activation. These unwanted
effects may be prevented or mitigated by pre-coating the
device with a composition comprising a kinase inhibitor.
Suitable coatings and the general preparation of coated

implantable devices are described in US Patents



sul f asal azi ne; neurotrophic factors such as acetyl cholinesterase

inhibitors, MAO inhibitors, interferonse anti-convul sants, ion channgl3 AUG 2004
bl ocker s, Y0573, 0l e, and anti - Par ki nsoni an agents: agent sPEBUSOMEH | ng
cardi ovascul ar di sease such as beta-bl ockers, ACE inhibitors, diuretics,
nitrates, €ab@Pumécharinedsé Mckesrsd RNEl0S] Akl NS, TREeBbsthiagst meat i ng |iver

di sease such, as | COSt er Oi cho| estyram ne, interferons, and 25

or S,
anti-viral &Béﬁ?&,ﬁ}’a %Of‘rRﬂtﬂ?JeaatE"ﬁngfb%ba Waterdats sygbhagsa
~corticost eppi n '-Ijg,;g&erri BN : factors; ents for
treating di g%gtéggqs?ghl as i'ngﬁ in, ’?%‘?]??%%’%%%gu8§,fY§?BH8i§F&88§i'dase
i nhi bi t or spolbegbgiietes glamebli nadlivl senst t 4AZL8S; etRP1 8geniysniar 30
treatipg i nmunodefici edgé?/ di sorders such as gamma gl obulin. These

addi t i Gnal 2SQEREE MEY DA FIN IS tid1xPOS epaFf g efgat avgpameyof a nul tipl e
dosage regj el TH o) 7O alni Do .co Ltion, ternatively,
WO 01/ 5702%%%%?88%%&%?%h?§% agent%sy n%ys’g%g%gf? %(?)pgog nalfe dosage
form m xefllutoget hércomet, h poly sanfisyitdrs | nodl v tigy Beg@NgOLSELLON. | n order
that the i ventiog.de cribed herein, may be nore fully understood, the

f ol | owi ng Pg}&?ﬁb#"é 1BRES &t POERaHIOhANeF 9l LHRIcBRIBH t hat t hese
exanpl es - FO11EE! vetikakiVenR : QN : onstrued as
limting this invention in any n§ﬁﬁ§%$%§§§w%iggg‘E&gﬁgﬁﬁpégt§§°ﬁ'

2,2, 2297 dmrokantaklepemicasecphtied pyirtiola kiadse ettaitohwof 1f In a dry

fl ask, phenyl ac ri 1 ui valenf,) was c ined with
2-trichl ﬁ?é@&ﬁ“%‘ﬁ%ﬁew?198855% ShPdimentyiqf ARAE b
di chl or ondtrhane- foff DCM). To the resul ting sol ution, at amnbient

tenperature, was added alyminumtrichloride (1 equivalent). After 2 hours,
the reaction mxtur fG8STI4RY| FedanpPEhey erndimerd )| itde gotvent Lom.

o cou SRR M InAgH: YL OGEAGE ORI B5ELRNE " 10,530
(m A9, GAK-(brTNK- NHpurd¢#h€ GSK-, KDR-, or AKT-mediated
condition, or disease state, comprising the step of
administering to a2 patient one of the above-described
pharmaceutical compositions. The term "“patient”, as used
herein, means a mammal, preferably a human.

20 Preferably, that method is used to treat or
prevent a condition, or disease state, selected from
cancers such as cancers of the breast, colon, prostate,
skin, pancreas, brain, genitourinary tract, lymphatic
system, stomach, larynxX and lung, including lung

25 adenocarcinoma and small cell lung cancer, stroke,
diabetes, hepatomegaly, cardiomegaly,cardiovascular
disease, Alzheimer’s disease, cystic fibrosis, and viral
disease, or any specific disease or disorder described
above.

30 - Depending upon the particular condition, or
disease state, to be treated or prevented, additional
therapeutic agents, which are normally administered to
treat or prevent that condition, may be administered

together with the inhibitors of this invention. For



“using nmethod B (as described below for Exanple 5) provided retention [}fiTﬁ
of 4.9 mnutes. LCOMS (M+l) 330.2, (M-1) 328.1. 0 3 AUG 2004 15 WO b 2004

01/57022 4 9 PCT/USal ro391 | Exanple 2 4H O

4- Pheny| a¥¥@ 157012 pyrrol e- 2- carboxyl i ¢ acid benzyl ani de ( BCTAEIYI| ut i on
of conmpound 1 (1 equivalent) in DWF, 5 at anbient tenperature, was added
benzyl am nexani equilvaehetivsyapdit £t 24ehddr 6r bhRegoh¥ent was evapor at ed

and the crude product, 2 was utilized wthout purification.

HPLC usi

ng

met hod B (&F ek et HeAen b Hrmatxa@prensi nployi sbdthet apbibatorse of 3.8

m nutes. 1QgFIA{NS J(ZJMF; etnﬁ%a?@o é%ﬁ_éﬁ@lgfer?gﬁ? diseas

4- (3- D et hyl am no- 2- yl-acrylo pyrro

car (S)x?f-‘ldc aci d

benzyl am deaf)er .To Exsqples onf dincwmpohetohétapgutyal @gentsn THF, at

anbi ent_tenperature, was added (Me2N) 2CHO -Bu (3 equivalents) .
hours, °the™Sdividsn Ris FapRarbthbHedt e cRddeapysdtict 3 was uti |

After 24

i zed

(m 150 "SGR MR T bs0, o pngrBagflact © (o 1D, 00774

- 1H pyr azofdudryhuralii lny rrapeteaay boaydl ¢ incedf beazy| aapddplétlinbpr: To a
sol ution of coggpound 3 (1 equivalent) in ethanol, at anbient tenperature,

was added 9fiyd

heated at reflux. Afigihed? diaiiSled NoF SAIY SiEH%PEQI—EdoE“%I{IEQ
product purified by preparatory HPLC (reverse phase; 10-490% Me |

wat er ;1015 ipventdon mayafdlaal heheadsined] winpoimdldde 5. wiChdist (N+1) 343. 3,
(M1) 341.2. I AV \, r epared ot her conpounds of fornula |1
e AR R LA ST L A S i s

by net hods 35u antrTdl 'y sim

Y& Sydrate (3 equival ents) and the resulting 5 mixture

e crude
n

® the above Exanpl es

1-4 and t hesetiikbetieratiers i ITNSCharerMardl5 fihel clyay asi gEhzapionedat a for
t hese corrpoungs Is summarized in Table 3 bel ow and includes LC M5, HPLC,

and cye

ophosphamide, and sulfasalazine; immunomodulatory and

immunosuppressive agents such as cyclosporin, tacrolimus,

15 rapamycin, mycophenolate mofetil, interferons,

corticosteroids, cyclophophamide, azathioprine, and

sulfasalazine; neurotrophic factors such as

acetylcholinesterase inhibitors, MAQC inhibitors,

interferons, anti-convulsants, ion channel blockers,

20 riluzole, and anti-Parkinsonian agents; agents for

treating cardiovascular disease such as beta-blockers,

ACE inhibitors, diuretics, nitrates, calcium channel

blockers, and statins; agents for treating liver disease

such as corticostercids, cholestyramine, interferons, and

25 anti-viral agents; agents for treating blood disorders

such as corticostercoids, anti-leukemic agents, and growth

factors; agents for treating diabetes such as insulin,

insulin analogues, alpha glucosidase inhibitors,

biguanides, and insulin sensitizers; and agents for

30 treating immunodeficiency disorders such as gamma

globulin.

These additional agents may be administered

separately, as part of a multiple dosage regimen,

from

the inhibitor-containing composition. Alternatively,



1H NWVR data. For conpounds where the HPLC Method is designated as "A"

foll owing nethod was utilized: a 20 gradient of water: MeCN, 0.1% TFA (0913%56 2004
- 0:100) vaAsoefkta22 over 22 minutes at 1 #f/min and 214 nm Fecrasomessnds

where the HPLC Method is designated as "B", the follow ng met hod was
utilized: g %radl ent_of wat;r MeCN, Ofl% TFA %98 10 - : 100) was_run over

8 minutes SPCPENAARTH PR PE A hnei EAcRiBe? H’SGSeAfQHB‘ BMIFi8G ze the

YMC DDS- AQr 053+ h20A ol IiheM 1dh B 5t 28 9F 3 QiX 15_0 cBRbolhe sig M

"TFet (min)" fefers to the retention tine, in mAutes, ~associated with the
conpound usi ng the dési gnaieed HIRAC thet hndenﬁﬁ)oﬂ\héeecambbdca:@mmlH NVR

data is al so symmarize i.n Tabl e bel. ow where Y" designates 'H NWR
data is alarl &SI & % dﬂ}éﬂ%t%%dcohé?sfaﬁowﬁ eXPTRL§Se 2T onpound

numbers cogeesperdH o the rwlenmg£§to!358£ﬁgtl By CE@Q' %xla qed AUG 2006
0 3 AUG 2004 WO 01/57022 51 PCT/ USOL /03911 Tabl e 3. ar acter zation Data
for Sel ect adeChopouddsisComtanrel MNoNkddé 4 HPLTy MehodTFeenotnitw) HeNVR
11-41407. 4405. 4A8. &Y |1 -4256Q. 255 .1A9,5- []-:43--A10. 5-

|1 - 44530, 359B5bARSS. ap 1LAMItAPS this [nvenbign 19 ap¥7PanngTo. 1v
11-52530. 2528. 2A10. 3- 11-53378.4376. 3A7.4Y 11-56490. 2488. 1A10. 8

11-58- A10. 46- 11-59--A9.1- 11-63361.4359.3A9.5Y 11-65--A10.0
11-67378. 4376. 3A7. 4Y 11| - 72451. 5449 EXAMNPLESY

Example 1

2,2,2-Trichloro-1- (4-phenylacetyl-1H-pyrrol-2-yl)}-
ethanone (1): 1In a dry flask, phenylacetyl chloride (1
equivalent)} was combined with 2-trichlorocacetyl pyrrole
(1 equivalent) in a minimum amount of dichloromethane
5 (DCM). To the resulting solution, at ambient

temperature, was added aluminum trichloride (1
equivalent). After 2 hours, the reaction mixture was
applied directly onto a silica gel column. Gradient
elution with 10% ethyl acetate to 50% ethyl acetate in

10 hexanes provided compound 1 in 60% yield. 1§ NMR (CDC1,)
6 4.0 (s, 2H), 7.1-7.35 (m, 7H), 9.7 (br s, NH). EPLC
using method B (as described below for Example 5)
provided retention time of 4.9 minutes. LC/MS (M+1)
330.2, (M-1) 328.1.

15



U- 80374. 4372. 3A6. 6- 11-83435. 3433. 4A10-3- 11-85--A10.6- |1-86A9. 3-
11- 88380. 4378. 3A6. 9- 11-89--A10.5- 11-91--A9.6- 11-92377.4375. 3A10-2Y 03 AUG 2004
|1-94--A9.0- 11-97342.1B3.8Y |1-98380. 4898. 3A6. 7- |1-102--A10. 3-

11- 103- - ANP 85302 105-- A9. 3- 11-109--A7.9- |1-] 10--Al10.3- PCT/US01/03911
11.111361. 4359. 3A9, 4Y |1-113 -r---T,-A10.6- WO 01/57022 52 PCT/ USQ / 0391]

Conpound NoM+1M 1HPLC Met hodTnt (niﬁkdmﬁ¥% k21 -11 380.2378.4A6.9- 6

11-117373. 4-A9. 0Y 11-119362. 4371. 4A6. 5- ~120373. 4371. 4A8. 2-
11-122--A10.8- 11-123--Al1 1. 4- ||-126{}Afn.2- Il1- --A10.9- 128
1-130--A7.4- 11-133--A9.5- 11-13430

Y 135353. 4351. 4A7. 7-
Ap. 75

11-137313. 3311. 2A6. 4y 11-141380. 4378.

4-Phenylacetyl-1H-pyrrole-2-carboxylic acid benzylamide
(2): To a solution of compound 1 (1 equivalent) in DMF,

5 at ambient temperature, was added benzylamine (1.2
equivalents). After 24 hours, the solvent was evaporated
and the crude product 2 was utilized without
purification. HPLC using method B (ds described below for

- Example 5) provided retention time of 3.8 mihutes.

10 FIA/MS (M+1) 319.3, {(M-1) 317.2.

Example 3

4-(3—Dimethylamino-z-phenyl-acryloyl)-1H-pyrrole-2-

15 carboxylic acid benzylamide (3}): To a solution of
compound 2 (i equivalent) in THF, at ambient temperature,
was added (Me;N),CHOt-Bu (3 equivalents). After 24 hours,

the solvent was evaporated and the crude product 3 was
utilized without purification. *H NMR (CDCl:) & 4.4 (s,
20 2H), 4.8 (s, NH), 6.8-7.4 (m, 13H).

Example 4
0

) H
N .
YR
N=

HN. o~ 1I-5

—



11- 143280. 1- B3. 3Y 11- 144336. 4- B3. 5- 11-145373. 4-B2. 8- 1Z- 146- - Al0. 5-
|1-147362. 4- B3. 5- 11-148327. 3325, 2A9. 2y5311- 149332. 4- B3. 5- 13- 150322. 4083AU5 2004

11- 15131 6pwéphAreA10. 3Y 11-152--A6.6- |1=-153323. 4B2. 3- 11- 154878 5d1439118-
11-158294. 3-B3. 4- 13-159335.4-B2. 7- 11-161389.3 387. 2A8. 9- 11-162300. 3

298. 2A9. 5Y, 11, 1 .5.36 L 11-164297. 3. A5 1Y 11-165322.3 325. 2A9. 7y
11- 167316. %ﬁ@%@g?o%ﬁg’?%%f Z3 3’%’%4 g%.%‘?i‘if%%z%i? oxE1HG
11-170312. 8 8d @Ay 1 ¥mhildel 1hI0G)3: 208. 2A% Ayt iof) Sf ALmp8QAa033 (AUG 2004

WO 01/ 57022 53 PCT/ USOL/ 03911 Conpound NoM+ M 1HPLC Met hodTres™(m n)' H NMVR
| 1- 172297 . P05 FhentY 1N erheqplyqst Bmpient (Uengsngvusd y5waaladded

ST 0 e b RO ) M L S50E 8
11- 183867 mi3bhudf/hdated at reflux. After 12 hours, the solvent
was evaporated and the crude product purified by
preparatory HPLC (reverse phase; 10—90% MeCN in water; 15
minutes) to afford the desired compound II-5. LC/MS
(M+1) 343.3, (M-1) 341.2.
10

Example 5

We have prepared other compounds of formula II
by methods substantially similar to those described in
the above Examples 1-4 and those illustrated in Scheme I.

15 The characterization data for these compounds is
summarized in Table 3 below and includes LC/MS, HPLC, and
'H NMR data.

For compounds where the HPLC Method is
designated as "A", the following method was utilized: a

20 gradient of water:MeCN, 0.1% TFA {(95:5 — 0:100) was run
over 22 minutes at 1 mL/min and 214 nm. For compounds
where the HPLC Method is designated as "B", the following
method was utilized: a gradient of water:MeCN, 0.1% TFA
(50:10 — 0:100) was run over 8 minutes at 1 mL/min and

25 .214 nm. Each of methods A and B utilize the YMC ODS-AQ
55 1202 column with a size of 3.0 x 150 mm. The term
"Teec {Min) " refers to the retention time, in minutes,
associated with the compound using the designated HPLC
method.

30 Where applicable, *H NMR data is also summarized
in Table 3 below wherxein "Y" designates H NMR data is
available and was found to be consistant with structure.
Compound numbers COoYrespond to the compound numbers
listed in Table 1.



. 11-184355. 4353. 4A7.
I'1-187373. 4371. 4A8.

- 11- 193424 yHl@ids76A6.

9- 11-185367.4365. 3A7.5- 11-186397.4395. 4A7. 1-
0- 11-188373.4371. 4A7.9-
11-190394. 4392. 4A6. 7. - 11-191382. 4380.
4- 11-194400. 4398. 4

I'1-189382. 4380. 4A6. 9-
7.0- 11-192394. 5392. 4A6. 7-
.3 11-195400. 4398. HALN/YS01/03511

11-196400. 4398. 4A7. 2- 11-197341. 3339. 2A7. 5- 11-198353. 4351. 4A7. 1-

11-199341. 3339. 2A7.
11-202359. 4357. 4A7.
11-205366. #3b3e4A5.

6- 11-200383.4381.4A6.9- 11-201359. 4357. 4A8. 0-
8- 11-203359. 4357. 4A7. 7- 11-204354. 4352. 4A6. 2-
9chita20e35424.102 43 6H-f d3-HEEB96: dl 3Znpdin @s

11-208372. 4370. 4A6. 7- 11-209372.4370. 4A6.5- 11-210372.4370. 4A6. 4-
11-237-- A9. 8- V\D 01/ 57022 54 PCT/USO /03917 0 3 AUG 1004 Conpound No M+1

M1 HPLC Me lcém Obl.ilid Nm ”M-i—f_‘ I\M(ll ﬁPﬁCMe’lfHﬂd m 6&,-:?.) T NMR 1}
11-41 407.4 | 405.4 A 8.6 Y
11-42 560.2 | 558.1 A 9.5 -
1143 - A 10.5
11-44 5303 | 5282 A 6.3
11-45 - A 9.8
1146 - - A 10.6
1150 377.4 - A 10.] Y
11-52 530.2 | 5282 A 103
153 3784 | 3763 A 74 Y
11-56 4902 | 488 A 10.8
11-58 - A 10.46 -
11-59 - . A 9.

11-63 3614 | 3593 A 9.5 Y
11-65 . R A 10.0 .
n-67 378.4 | 376.3 A 74 Y
172 4515 | 449.1 A 10.15 Y
11-80 3744 | 3723 A 6.6 -
11-83 4353 | 4334 A 103 .
I1-85 - A 10.6 -
1-86 - - A 9.3 -
.88 3804 | 3783 A 6.9 -
11-89 - - A 10.5 -
H-9] - - A 9.6
0-92 3774 | 3753 A 102 Y
1194 . - A 0.0 -
.97 342.1 B 3.8 Y
11-98 380.4 | 3783 A 6.7 -
n-102 - A 10.3 .
11-103 - A 10.6 .
11-105 - A 93
11-109 - A 7.9

T m-10 - - A 103 -
.11 3614 | 3593 A 9.4 Y
1113 . A 106

03 AUG 2004
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1 11-241 1 - A 7.5 11-242 -
11-244 J - T - -T A 11.6 11-245 1 365.4

Al

A 7.5 1waaeBsm22 A 7.2 11-249 1 -

12-0 11-243 ,

389.4 1 387.3 A 11.

5%63. 4 A 10.2 11-246 -
AT10.7 11-267 - | - APpCcT/US01/0391]

A 10.6 |

Compound No | M+1 | M-1 | HPLC Method | T, (min) | H NMR
I1-116 380.2 3784 A 6.9 -
I1-3117 3734 - A 9.0 Y
11.119 362.4 3714 A 6.5 .
I1-120 3734 371.4 A 8.2 -
11-122 - - A 10.8 -
I1-123 - - A 114 -
1I-126 - - A 10.2 -
11-128 - A 10.9 -
11-130 - - A 7.4 -
11-133 - - A 9.5 -
-134 306.1 - B 35 Y
11-135 3534 3514 A 7.7 .
I-137 3133 31]1.2 A 6.4 Y
11-141 380.4 378.3 A 6.7 -
11-143 280.2 - B 33 Y
11-144 3364 - B 3.5 -
I1-145 3734 - B 2.8 -
11-146 - - A 10.5 -
Ii-147 3624 - B 3.5 -
II-148 327.3 325.2 A 9.2 Y
1J-149 3324 - - B 35 -
II-150 3224 - B 3.2 -
II-151 316.2 3142 A 10.3 Y
o-152 - - A 6.6 -
II-153 3234 - B 23 -
11-154 343.4 - B 2.8 -
Ii-158 294.3 - B 34 .
II-159 3354 - B 2.7 -
1I-161 389.3 387.2 A 8.9 -
I-162 3003 | 298.2 A 9.5 Y
I1-163 366.5 364.4 B 6.0 -
I-164 297.3 - A 5.1 Y
I1-165 3223 325.2 A 9.7 Y
-167 316.2 314.2 A 10.0 Y
II-168 3123 310.2 A 8.6 Y
- 169 281.1 - B 39 Y
R-170 3125 | 3102 A 9.1 Y
-171 3003 208.2 A o4 Y

d 3255 200



10.0 11-268 - - A12.2 11-269 - - A12.3 11-270 , - | - A 9.3 11-271 -
CA12-.7 11-272 11-273 , - -1 -T - A12.7 11-274 J - - A 3.8 11-275 * - 03 A6 2004
10,3 11-276 - - A 8.4 111-277 - - A0S 11-278 f - - A 12,8420 - -
Compound No | M+1 | M-1 | HPLC Method | Ty (min) | 'H NMR

172 2973 | 2957 A 55 Y
174 4493 | 472 ry 125 Y
11-175 4773 4753 A 14.0 Y
0176 3744 | 3724 A 63 -
1178 3624 | 3600 A €6 :
-179 374 .4 3724 A 6.3 -
I1-180 404 .4 402.4 A 6.4 -
18] 3802 | 3783 A 67 :
11-182 3554 3534 A 7.7

11-183 367.4 365.4 A 7.4

I1-184 355.4 3534 A 79 -
I1-185 3674 365.3 A 7.5

11-186 ) 397.4 3954 A 7.1

11-187 373.4 3714 A 8.0 -
11-188 3734 3714 A 7.9

11-189 382.4 3804 A 6.9 -
11-190 394.4 39_2.4 : A 6.7

11-191 382.4 3804 A 7.0 -
192 3045 | 3924 A 67 n
D-193 2244 | 4224 A 64 5
11-194 2004 | 3984 A 7.3 .
11-185 400.4 308.4 A 7.1 -
11,156 004 | 3954 A 73 X
0-197 341.3 339.2 A 1.5 -
11-198 _353.4 3514 A 7.1 -
n-199 341.3 3392 A 7.6 -
n-200 3834 3814 A 6.9 -
I1-20% 3594 3574 A 8.0 -
I1-202 3594 3574 A 7.8 -
II-203 359.4 3574 A 7.7 -
II-204 3544 -1 3524 A 6.2 -
II-205 3664 364.4 A 59 -
I1-206 3544 524 A 56 -
o-207 396.4 3944 A 59 -
71208 3724 | 3704 A 6.7 -
11.209 3724 3704 A 6.5 -
n-210 372.4 3704 A 6.4 -
11-237 - - A 9.8 -




- -1 - 11-284 1 -
.4 11-280 - -A 7.9 11-281A11.5 11-282-A8.6 11-283! - | -A8.4
-A}Allz.z 11-2901 -A11.4 11-291- - A 9.7.4 -292- - A 9.1 - 11-293f 481.83 AU 100

9. 3A 8. ¥OM39WRA55. 4 453.3A 6.9 I1- 28 - -A 7.5 D296- -A ¥cBuUs01/03911
Alq- 298353.4 -B 2.8 - 03AUG 2006 WD 01/57022 55 PCT/US01/03911 Conpound No

1.1 200421 0 1_

= yapw v ke g -

g;%ﬂeHng?ﬁﬁgggF? ibgon ,(A?;g{/ %%WJ?%F‘_?_{%SQ}M@B? t m lr:lg'él on
of ERK2 by a spHcB3Bophofonetr|c coupl ed-epzyne assay g ox er_at (1§ )d
Protein Sci[7, 28§ tmithis assays= f:xgd nnnm_nfj:]la;.n of actj atg _
ERK2 (10 nM—was _incubat @¢d Lh varji ous cOncentrations” of {the conpgund in
DVBO (2.5 % forll#8%nin. fat- 30[C i-n J.1 M ’I:EF"ES buffer yspH 7.5, .comtai ni ng
10 MM MyC1l2] ~Z.5q1 T pyT uvate—299 50 -

11-242 - - A 173 -

11-243 - A TTE

I1-244 389.4 3873 A 10.2 N

11245 : : 2 56 -

11-246 3654 | 3634 A 73

11-247 - - yy 75 -

11-248 N - A 50 -

11-249 - - y 77 -

11-267 - - A T -

11-268 - - A 10.0 -

11-269 - A 5 -

1-270 - - A 123 .

1-27] - ; A 93 -

11-272 - - A 12.7 N

0-273 - - A 12.7 :

1-274 - - A 3.8 -

1-275 - - A 10.3 -

11-276 - - A \ 8.4 -

n-277 - - A 10.6 -

0278 - : A 238 -

0-279 - - A 114 .

11-280 - - A 75

11-281 - - A 11.5 -

1282 - A 56 -

11-283 - N A 5a -

11-284 - - A 12.2 :

11-290 - A 11.4 .

11-291 - ) A 97 -

11-292 - A 93

1-293 4813 | 4793 A 23 5

11-294 4554 | 4533 A 6.9 .

11-295 - A 75 N

11-296 - - A 89 -

11-298 3534 | - B 78 -




pM NADH, 150 pg/nL pyruvate kinase, 50 pg/nL |actate dehydrogenase, %g%
200 pMerktide peptide. The reaction was initiated by the addition of AUG 2004
pM ATP. The rate of decrease of absorbafice at 340 AM was j%gﬁﬁganhe

- 1 C50 wasWE/A¥78t%ed fromthe rate data as a function of |nh
concentration. Table 4 shows the results of the activity of selected
conpounds of Chmpound N | M+1n| tMel ERKPLCE Méthodi bIT,a¢siy). | THENMRpound
nunbers cornespond to the 5 coppound nunbers.in MaeeLHEe~avi Ng
an activity desMg®t ed af2?A"| fEbYilded a & val ug bdPdw 1| micronolar;
conpounds havimgam activity desi ghated as B" provided a K value between
1 and 5 mcronolar; and conpounds having an activity designated as "C'
provided a 10 Ki val ue greater thanExampdeorfol ar. Table 4. ERK2 Inhibitory

Activity of Selegtid Cpggounds No. Acti vityNo. ActivityNo. Activity
[1-1AIT-2C i ~11-7Cli - BC21-9C WD 01! 57022 56 PCT/ USO
/03911 No. d, Yodzd 15 5&&&&89 fndl1i28iBiAida- 36 ZRA21%Hy2% C 11-39 J

A 11-42 A 11- A 11 48 A 11 - A 11-54 A 11-57 A 11-60 A 11-63 A
spectrophotometric coupled-enzyme assay (Fox et al (19s8)

Protein Sci 7, 2249). In this assay, a fixed
concentration of activated ERK2 (10 nM} was incubated
with various concentrations of the compound in DMSO

(2.5 %) for 10 min. at 30°C in 0.1 M HEPES buffer, pH 7.5,

containing 10 mM MgCls, 2.5 mM phosphoenolpyruvate, 200

uM NADH, 150 ng/mL pyruvate kinase, 50 ng/mL lactate
dehydrogenase, and 200 uM erktide peptide. The reaction
was initiated by the addition of 65 pM ATP. The rate of
decrease of absorbance at 340 nM was monitored. The ICso
was evaluated from the rate data as a function of-
inhibitor concentration. _

Table 4 shows the results of the activity of
selected compounds of this invention 'in the ERK2
inhibition assay. The compound numbers correspond to the

5 compound numbers in Table 1. Compounds having an
activity designated as “A” provided a K; value below 1
micromolar; compounds having an activity designated as
*“B” provided a Ki value between 1 and 5 micromolar; and
compounds having an activity designated as “C” provided a

10 K; value greater than 5 micromolar.

Table 4. ERK2 Inhibitory Activity of Selected Compounds

Ro. Activity | No. Activity | No. Activity
I1-1 a 11-2 C 11-3 A
II-4 A II-5 A II-6 2
I1-7 C II1-8 c 1I1-9 C




l1-66 J A 11-69 A 11-72 A 11-75 A 11-78 A 11-84 A 11-87 A 11-90 A 11-
11-96 A A11-99 A 11-102 A11-108 A A No

[1-14 11-18 11-21 11-24 11-

353 AU 200

11- 30 11-4WO100/q@2A 11-46 11-49 11-52 11'?%5 11-58 11-61 11- 68ctastioadir 70

11-73

No.

No. Activity Activity | No. Activity
II1-10 C II-11 C I1-12 c
II-13 A I11-14 C I1-1¢ e
I11-17 cC I1-18 A II-19 A
II-20 A I1-21 C IT-22 A
II-23 A I1-24 A II-25 c
II-26 A IX1-27 A II-28 A
II-28 C II-30 A Ir-31 C
XI-38 A IT-40 A II-41 A
TI-42 A I1-43 A IX-44 A
II-45 A II-46 A Ix-47 A
IX-48 A I1-49 A II-50 A
II-51 A II-52 A IX-53 A
II-54 . A II-55 A II-56 F\
II-57 A 1I-58 A I1-59 A
II-60 A 11-61 A II-62 A
II-63 A IX-¢4 A II-65 A
II1-66 A I1-67 A IX-68 A
II-69 A II-70 2 Ir-71 A
I1-72 A II-73 A I1-74 A
11-75 A II-7¢ A IX-77 A
I1-78 A II-79 A II-80 A
II-s1 A I1-82 A II-83 A
II-84 A I1I-85 A II-86 A
II-87 A II-88 A IX-8% A
II-90 A I1-91 A I11-92 A
Ix-93 A II-54 A I1-95 A
11-3¢ A II-97 A II-98 A
I1-s539 A II-100 A Ir-101 A
Ir-102 A II-103 A I1-104 A
IY-108 A I1-106¢ A I1-107 A
I1-108 A II-108 A IT-110 A
II+111 a I7-112 A IX-113 A
I1-114 A IX-115 A II-116 B




11-76 11-79 11-82 11-85 11-88 11-91 11-94 11-97

1-100 11-103 11-106

I1-112 Activity CCACAAAAAAAAAAAAAAAAAAAAAA

21-12

57

WO 01/57022 PCT/US01/03911

No. Activity | No. Activity | No. Activity
II-117 II-118 B I1-119 B
II-120 I1-121 B I11-122 B
II-123 B I11-124 B II-125 B
II-126 B 11-127 B II1-128 B
II-129 B II-130 B I1-131- B
I1-132 B II-133 B I11-134 B
I1-135 B II-136 B 11-137 B
IX-138 B II-139 B I1x-140 B
Ir-141 B II-142 B IX-143 B
II-144 B II-145 B II-146 B
1I-147 B II-148 B II-149 B
II-150 B I1-151 B II-152, B
II-153 B II-154 B 11-155 B
II-156 B II-157 B II-158 B
II-159 B II-160 B II-161 C
II-162 C II-163 C IX-164 c
IT-165 C II-166 c II-167 C
II-168 C 1I-169 C II-170 C
II-171 C II-172 C II-285 B
II-286 | C I1-287 C IT-288 B
::—239' c IX-250 B II-291 C
Ix-2o2 C I1-293 C I11-294 C
IT-298 C 11-296 C II-257 C
TII-298 C II-299 c

Example 7

ERK Inhibition Cell Proliferation Assay:

Compounds were assayed for the inhibition of ERK2 by a

cell proliferation assay.

In this assay, a complete

media was prepared by adding 10% fetal bovine serum and

penicillin/streptomycin solution to RPMI 1640 medium (JRH

Bicsciences).

Colon cancer cells

(HT-28 cell line) were

added to each of 84 wells of a 96 well plate at a seeding

1

1
A

09

U

b 2004




1-16 11-19 r1-22 11-25 11-28 21-31 11-41 11-44 11-47 11-50 11-53 11- AUG 200
11-59 11-62 11-65 11-68 11-71 11-74 11- & 11-80 I1-83 11-86 11-89 11-83 HAg
11-95 |1-9¥80P¥57033 11-104 11-107 11-110 11-113 I11-111 p, j APCT/AISWHIN)

11-115 A j

11-116 B Activity CCA A C
density of 10,000 cells/well/150 KL. The cells were

allowed to attach to the plate by incubating at 37°C for 2
hours. A solution of test compound was prepared in
complete media by serial dilution to obtain the following
concentrations: 20 UM, 6.7 UM, 2.2 MM, 0.74 UM, 0.25 uM,
and 0.08 uM. The test compound solution (50 HL) was
added to each of 72 cell-containing wells. To the 12
remaining cell-containing wells, only complete media
(200 pL) was added to form a control group in order to
measure maximal proliferation. To the remaining 12 empty
wells, complete media was added to form a vehicle control
group in order to measure background. The plates were
incubated at 37°C for 3 days. A stock solution of ’H-
thymidine (1 mCi/mlL, New England Nuclear, Boston, MA)} was
diluted to 20 pcCi/mL in RPMI medium then 20 plL of this
solution was added to each well. The plates were further
incubated at 37°C for 8 hours then harvested and analyzed
for *H-thymidine uptake using a liquid scintillation
counter.

Selected compounds of this invention that
inhibit ERK in the colon cell proliferation assay, with
an ICsp of less than 10 UM include: II-43, II-48, and IX-

45.

Example 8
JAK Inhibition Assay:
Compound inhibition of JAK may be assayed by the method

described by G. R. Brown, et al, Bioorg. Med. Chem. Lett.
2000, vol. 10, pp 575-579 in the following manner. Into
Maxisorb plates, previously coated at 4°C with Poly (Glu,
Ala, Tyr) 6:3:1 then washed with phosphate buffered
saline 0.05% and Tween (PBST), is added 2 M ATP, 5 mM
M3Cl;, and a solution of compound in DMSO. <The reactisn




ACAAAAAAAAAAAAAAAAAAAAAAAAAADO 3 AUG 20N 03AUGRU
WD 01/ 57022 57 PCTIUSO /03911 No. ActivityNo. ActivityNo. Activity 03 AU6 2004
11-117B11 - 118BI |- 1198 11- 120B11- 121$11-%§28 11- 123B11- 124B11- 125B

11-126B11vw@ ¢Bd#128B 11-129B11-130B11-

1B 11- 132B11- 133BI PCTA5¢3/03911

11-135B11-136B11-137B 11-138B11-139BI 1- 140B

10

15

20

25

30

is started with JAK enzyme and the plates incubated for
60 minutes at 30°C. The plates are then washed with PBST,
100 pL HRP-Conjugated 4G10 antibody is added, and the
plate incubated for 90 minutes at 30°C. The plate is
again washed with PBST, 100 uL IMB solution is added,
then the plates are incubated for another 30 minutes at
30°C. Sulfuric acid (100 nL of 1M) is added to stop the
reaction and the plate is read at 450 nM to obtain the

optical densities for analysis to determine ICso values.

Example 9
JNK Inhibition Assay:

Compounds were screened in the following manner for their
ability to inhibit JNK using a spectrophotometric
coupled-enzyme assay. To an assay stock buffer solution
containing 0.1 M HEPES buffer (pH 7.5), 10 mM MgCl,, 2.5
mM phosphoenclpyruvate, 200 pM NADH, 150 ug/mL pyruvate
kinase, 50 pg/mL lactate dehydrogenase, and 200 uM EGF
receptor peptide {with sequence KRELVEPLTPSGEAPNQALLR]) ,
were added various concentrations of the compound in DMSO
and a fixed concentration (10 nM) of activated JINK. The
resulting mixture was incubated at 30°C for 10 minutes
then the reaction was initiated by the addition of 10 nM
ATP. The decrease of absorbance at 340 nM at 30°C was
monitored as a function of time and the resulting data
was fitted to a competitive inhibition kinetic model to
determine the K;. .

Table 5 shows the results of the activity of
selected compounds of this invention in the JNK
inhibition assay. The compound numbers correspond to the
compound numbers in Table 1. Compounds having an

activity designated as “A"” provided a ¥K; value below 1

micromolar; compounds having an activity designated as




11- 141B11- 142B11- 143B 11- 144BI 2- 145B11- 146B 11- 147B11- 148B11- 149B 03 AUG 2000
11- 150B11- 151B1I - 152B 11«453B11- 154B11- 155B 11- 156B11- 157B11- 158B

11- 159811-%%%02%61C 11-162C11- 163CL1- 164C | 1- 165C11- 166CI | - 7§mmm

11- 168C11- 1 70C 11-171Cl1- 172Cl11- 285B 1l - 286C11- 287C! 1}

11- 289C11- 290B11- 291C. 11- 292CI 1- 293C11- 294C 1l - 295C11- 296CI | - 297C

11 - 298CXT- 298¢ BEH T &R | rifrbie i bnt @een Prahilf or atiicaomadsay: aGampounds

vere assayedohPodes | | . cell proliferation assay. In
thi s assay, “a cgnpl et e n%%ag%géﬁggﬁyeéeﬁﬁgmeﬁg 0% Y etRUOWHAhe? ser um
and penici Ki i va$teepreatem Sty am ¢ sombM 1640 medi um (JRH

Bi osci ences). Colon cancer cells (HT-29 cell line) were added to each of
84 wells of a 96 well plate at a seeding 0 3 AUG ?0114 WD 01/57022 58

PCTIUSD@/OB@;glgegﬁltxn@g 20 P00, S€ Ig/@ﬁll/lSOfL he ceIIs were all owed
to attach t© < . S 5 R A of
t est Con'pound was p Cpar Cd e r\nrml et La h\/ sSeri al dl | Ut i on tO obt ai n
the fol | owi ng conc,nﬂﬁkilonsACQQV3NV 6{.N%.. IN, az+2vdityl , |0.74 JIM 0.25
JiLM and 0.08 ;I 1Ng t st cogpound >og%§icu‘f50 H—wasy added to each
of 72 cell -contai ni wells To e 22 i ni ng ceﬁl-containing wel | s,

only conpl ete nedi a (IDG)J L) wag added| tp.sforma cgptrol group in order to

measur e maxi mal profTteratTom—to—the—+permalnihg—i2-—-enpty. I1's, conplete
medi a was added to fofita Vehicl & contr Iﬂdéroup insorder 1o measure

background. The pl at esrager e incybated ph, F4C[Tor 3 gays. A stock solution
of 3H thym dine (|wS,tr—N ear, Boston, MA) was diluted

to 20 IG/nL in RPMI HéﬂlunlthenBZO }ty ar1Rhis solution pwas added to each
wel | . The pl ates were turther

Example 10

Aurora Inhibition Assay:

Compounds were screened in the following manner for their
ability to inhibit Aurora using a standard coupled enzyme
assay. To an assay stock buffer solution containing 0.1M

10 HEPES 7.5, 10 mM MgCl;, 25 mM NaCl, 2.5 mM
phosphoenclpyruvate, 300 pM NADH, 30 ng/mL pyruvate
kinase, 10 ug/mL lactate dehydrogenase, 40 pM ATP, and
800 uM peptide (LRRASLG, American Peptide, Sunnyvale, CA)
was added a 30 uM solution of the compound in DMSO and

15 the resulting mixture incubated at 30°C fof 10 min. The
reaction was initiated by the addition of 10 uL of 70 nM
Aurora and 1 mM DTT. The rates of reaction were obtained
by monitoring absorbance at 340 nM over a 5 minute read
time at 30°C using a BioRad Ultramark plate reader

20 (Hercules, CA). The ICy was determined from the rate
data as a function of inhibitor concentration.

Table & shows the results of the activity of

selected compourds of this invention in the RAurora?
inhibition assay. The compound numbers correspond to the

25 compound numbers in Table 1. Compounds having an

activity designated as “A* provided an ICy value below 5
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pl ate incubated for 90
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I s added, T nutes at 30C.
Sul furic ag@ggéﬁﬁaspL of 1M is added to stop the reaction and the plate
s read at fo obtaln the t-cat—densi+es-—forranatysts—to
det erm ne | Cafb.val mlmfxarbMe g m«:wmm || FeAssa 2 d$ were
screened i ptire futrtow g mENQEr JQr TNeLr '3 ¥.{0[ i nhibgt JNK|using a
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resul ting mxt-sre |was Ancubat®@d 18t [30C far 10 i TIPS B

IX-64 II-103 B II-216 B

II-66 B II-106 B I1I-218 B

IT-70 B I1-108 B I1-228 p:\

II-72 B IX-112 A II-252 B

II-7¢ A .ITI=113 A I-254 A

11-77 A II-114 A II-255 B

II-80 c II-115 A II-258 C

II-81 A II-141 A II-259 B

II-82 A I1-142 a II1-260 C

II=-85 B II-181 B II-262 B

T1-80 B II-188 C II»266 B

GSK-3 Inhibition Assay:

Example 11

Compounds were screened in the following manner for their

10

ability to inhibit Glycogen Synthase Kinase 3 (GSK-3}

using a standard coupled enzyme assay (Fox et al (1998)

Protein Sci 7,
containing 0.1M HEPES 7.5,
phosphoenolpyruvate, 300 pM NADH, 1mM DTT,
pyruvate kinase, 10 pg/mL lactate dehydrogenaser 300 pM

15

2249).

To an assay stock buffer solution
10 mM MgCl,, 25 mM NaCl, 2.5 mM
30 ng/mk




then the reaction was initiated by the addition of 10 i M ATP. The deﬁreﬁz
of absorbance at 340 nMat 30C was nonitored as a function of tine a ébt 004

resul ting was fitted to a conpetédive inhibiti.on kinetjc_ nodel to
det erm ne \tqﬁte{ﬁ’ﬁ?ézTabl e 5 shows the results of the activi tyrbcf%Tlfﬁ%“éf" Pled
conmpounds of thlaai Qvention in the JNK inhibition assay. The conpound

t

numbers cor?ERho HSEREQR SEStRFdun dRtkies RPepTadé e Sunfpupdends havi ng
an activit esignated @S ~ohr_ <Pr QY ;. value below | mcronol ar;
conpounds h%%/?hgégﬁ ggt P@ii tcgfﬁdez’éi g%da%jggd%‘%&@ ??adAU@Z%‘i UHEPB125780¢8 60
PCTI USO710393ips@idpiovbisd an teal Lteediﬁtﬁ/ﬁ%'u A e 03,68 APLAT 5 and

~ conpounds having an activity designated as provided a Ki value greater
than 5 m cridi®l &C¥ 5 Tahe 5ThaNKekrhibint ery AeticvistedfbyBadact ed Conpounds

r No. _ No. ActiMitv. AcLiVity.11-39 I:: 1I-4gA B 11-40A11-51B | 11- 43Al | - 55A

11- 46A1%|?1g}f§é’_1‘11’5%’95& &hé& é%‘"g’rrpl ghF0 TaARFOIRE I¥ARARIOBMEESay: Conpounds

were screengstd ihddepy OhbAM B¢ i HBN RS fr¥ankiei ﬁbd@%y?ﬁ%{&gh bi t Aurora
C e

using a standard coupl ed enzyne T"assay. To an assay sol ution
cont ai ni ng "ARMAS EIEPESRF- 8L 20 MVUMEE2a BD1ENRG DRrfodd plate

phosphoenol _pyr t , 3 g/ pyruyvate kinase, 10 pg/niL

| act at e deﬁ%rdloéégn s%ég%gin% a&&c ggﬁﬁ WA DR T erminRRASESR Aheri can

Pepti de, Swanpvalama GB) avesnadded as39nRihseLil Lol g cgrpound in DVEO
or m e

and 15 the resulting m xture incubated at 30C n. reacti on was
initiat®d by the addif3te of 8howspthef rgsubts Afir dihe andt ilridy I, The

rates of 1 gRRLLRRMRIG NS Bis IPRLLQLE DG, 20801PANGR B, 340 nMover a
inhibition assay. The compound numbers corfespond to the
compound numbers in Table 1. Compounds having an
activity designated as “a” provided an ICs; value below 10
15 micromolar; compounds having an activity designated as
“"B” provided an ICg, value'betwecn 10 and 20 micromolar;

and compounds having an activity designated as “C”

provided an IC; value greater than 20 micromolar.

20 Table 7. GSK-3 Inhibitory Activity of Selected Compounds

No. Activity No. Activity No. Activity
II-89 c 1I-115 c II-263 A
I1-93 C I1-127 B II1-271 A
1I-54 o 1I-199 C II-278 A
II-99 A II-214 c - -
I1-108 B 1I-227 B - -

Example 12

KDR Inhibition Assay:

Compounds were screened for their ability to
inhibit KDR using a standard coupled enzyme assay (Fox et
25 al., Protein Sci., (1998) 7, 2249). Assays were carried
cut in a mixture of 200 mM HEPES 7.5, 10 mM MgClz, 25 mM
NaCl , 1 mM DTT and 1.5% DMSO. Final substrate




time at 30C using a BioRad U tramark plate reader 20 (Hercul es, CA)
| C50- was determ ned from he rate data as a function of inhibitor
concentration. Table 6 shows the resul 88 of the activity o
conpoundswoft1tSR828 i nvention in the Auroral inhibition assfggrﬁ%qgﬁ%gﬂpound
nunbers correspond to the 25 conmpound nunbers in Table 1. Conpounds havi ng
an acti vid¢yneest gast edsasn" Ahepreviagedear 3OPGM M (Salame@ 5 0 3 AUG 2006
WO 01/57022 61 PCT/USOL /039] 1 micronol ar;, conpounds having an activ
N PE3Y PANud Sieiden

desi gnat elChemieglis ), gpfded H

¥ F4Fu SHA 510 i % r onol ar

conpounds haylndaapuachivhyY deahanabedikoiC Rrioididedrd Rl vosie

greater than

Sel ect ed

m cronolar. 5 Table 6. Aurora2 Inhibitory Activity of
&DnphendsmponAatisv bfy NbeActtiupi lteydNenaytmey sty tiem 4818 -BIAL1-
All-214B
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10

is

20

25

containing all of the reagents listed above, with the
exception of ATP and the test compound of interest. 177
ul of the stock solution was placed in a 96 well plate
followed by addition of 3 nl of 2 mM DMSO stock
containing the test compound ({(final compound‘
concentration 30 uM). -The plate was preincubated for
about 10 minutes at 37 °C and the reaction initiated by
addition of 20 ul of ATP (final concentration 300 uM).
Rates of reaction were obtained using a Molecular Devices
plate reader (Sunnyvale, CA) over a 5 minute read time at
37°C. Compounds showing greater than 50% inhibition
versus standard wells containing the assay mixture and

DMSO without test compound were titrated to determine ICsp

values.
. gelected compounds of this invention that

inhibit XDR at 2uM concentration in the above assay, with
a percent inhibition of greater than 40%, include: II-43,

II1-48, II-304, and II-305.

Example 13

AXT Inhibition Assay:

Compounds wexe screened for their ability to
inhibit AKT using a standard coupled enzyme assay (Fox et
al., Protein Sci.; (1998) 7, 2249). Assays were carried
out in a mixture of 100 mM HEPES 7.5, 10 mM MgCl2, 25 mM
NaCl , 1 mM DTT and 1.5% DMSO. Final substrate

concentrations in the assay were 170 uM ATP (Sigma

4 3%us 200

ity
:and

211B

A



GSK- 3 I nhibition Assay: Conmpounds were screened in the follow ng manner_for
their 10 ability to inhibit dycogen Synthase Kinase 3 (GSK-3) usin@ibAUG?M4

standard ceupbpehgenzyme assay (Fox et al ®f1998) Protein Sci Ew&%%&%% lTo
an assay stock buffer solution containing O 1M HEPES 7.5, 18 % 25

mv NaCl, 2. . phosphoeno, ruvate, 300 pM NADH, 1nM DTT, 30 ug/nL 15
pyruvat e ki %&s@gﬁlcofgsp)g/?ﬁ I%&{alﬂé BERY dF8gd RESEATED 0 Al RIARE 20D WO

01/57022 62 sReiriealy 0391, p ' ( —oEDEEE, _Aner i ept | de
Sunnyvale, CA), and 60 n}M Ggﬁéggﬁaag§§gg§§ra§§g§ Eﬁtsgl u@fbg%(gféﬁ‘#]e‘-"s
conpound innﬂwﬁﬁﬁnuiRi&ﬁkeﬁmm¢¢ngratXbuseofnchbabaﬁgéhed¥§3Jf”tﬁ%r“n- The
reaction ma§ohgh%hated by the 5 addition of 10 uM ATP_ The rates of

reacti on weré Tobtaime ROTT TBr YRYE absor B¥nphogphggpodpvmvat e i nut e

read tirge aBod0'hi wWRiDM] & 0TolpaM a5y PRVLLESKPLALE aylgac_;gap%wyval e, CA).

The I CSC was determned fromthe Tate data as a functi hi bi t or

concentrat i bACtageTaghydzogenasa he results of the activity of selected
K- i nhi bition assay. The conpound

conpounds of this inventian in the ]

nunbers correspond to thé é%hﬁ%ﬁﬁﬂ* % Palyhbre wascprgpaaes having an
act i vity desbgoaiadngsaif ofr evidlab A B0 yalug DELOW 10:13 gieroml ar;
conpounds having an activity designated as " provi detl an c56val ue

bet ween 10 FHECRBLARcPENDKES ; PIFd @ordbdihel st ¢ty | ompoundt 67 §yicdeskgnat ed

E5S Hob AR g8, LEROSLabIe SRt L e o, 20 0 €
No. Act i vi t YN At fol 1gwled Abyi sty tibrBYELIr L5 G -2630 dMa83sCoki- 127 B
11-271 Al Ic_o% %ilﬁllr?ggct 1é Zzgétl tl'.:-or?]%oﬁn]c-ll -(Zf]inaci compound
concentration 30 uM). The plate was preincubated for
about 10 minutes at 30°C and the reaction initiated by
15 addition of 10 pl of enzyme (final concentration 45 nM)
and 1 mM DTT. Rates of reaction were obtained using a
BioRad Ultramark plate reader {Hercules, CA) over a 5
minute read time at 30°C. Compounds showing greater than
50% inhibition versus standard welils containing the assay
20 mixture and DMSO without test compound were titrated to
determine ICg, values.

Selected compounds of thie invention that
inhibit AKT include: II-g89, IT-54, and II-305.

While we have described a number of embodiments
of this invention, it is apparent that our basic examples
may be altered to provide other embodiments which utilize

25 the compounds and methods of thig invention. Therefore,
it will be appreciated that the scope of this invention
is to be defined by the appended claims rather than by
the specific embodiments which have been represented by
way of example.

30



- - 11-3.08B11-227B-- Exanple 12 KDR I nhibition Assa : Conpounds were
screened for their ability to inhibit KDR using a standard coupl ed erkyA8G 2004
assay (Fox et 25 al., Protein Sci., E§r1998) 7, 2249). Assays were carried
out in a mxture of 200 mM MEPES 7.5,™t 0o nM MyC12, 25 nfr! NaCl , 1 nMDTT
and 1.5% DVSO_ Final substrate O 3 AU6 2004 WD 01157022 63 PcTf U501 /03911
concentrations in the ass were 300pM ATP (Sigma Chem cals) and 10 pM

pol y E4\Y.(A3icgm}mﬂ¢\§%3%¥§“&%pé carried out at 37 C and 30 nM KDR. Fi nal
concentrations of the conponents of tthe coupl ed enzyne systemwere 2.5 5
nmm phosphoenol pyruvate, 200 uM NADH, a/-M pyruvate kinase and 10 pg/n
| act at e dehydrogenase. An assay stjpc ffer solution was prepared
containing all of the reagents |i st abo¥e, with the exception of ATP and
the test conpound of interest. 14 30 pl of the stock solution was placed
ina 96 well plate followed by adgithap2of 3 pl of 2 nM DMSO st ock
containing the test conmpound (fingt conpound concentration 30 pm_ The

pl ate was preincubated for about 10 m nutes at 37 C and the reaction
initiated by 15 addition of 20 ul of A¥hb (final concentration 300 pl).

Rates of reaction were obtained .usi BEstirredPewhaesn: plate reader
( Sunnyv abiea plEXTaGGREC y@cmm%ﬁgd%\é@gﬁ rrrg(mat gl37C. Conpounds showi ng

greater tham 0% i nhishitirQBriteh sesNERandard wel |'s containing the assay
m xture anzﬁﬂg Sé\?@% V\ﬂrhéﬁt dtégst conpound were titrated to determ ne |1C50

val ues. ‘pgkaciapshcednpdiunds of this invention that inhibi tumléDg a}%ﬁZM
concentration.in {he ve as Lidioedh BesLepionalifEudistit Phgeeat er
than 409%2¢MR 1% .ﬁPiﬁd%% ?Se%i‘-se%f(’%%ﬁ, and 11-305. Exanple 13 AKT

I nhi bition é%gg navirpgeUuddsx yebensscreened for their ability to

R? is an optionally substituted ary] nng:

R? is hydrogen;

Q 35 -CO-, -COy-, o1 —~CONH-; » )
R* i selected from R*, -NHR’, N(R®), -NRR®, NHCHR'R®, or -NHCHRY
nally substituted group selected from aryl, aralkyl, heteroaryl,

each R’ is an optio ;
R', o1

: 5
heteroarylalkyl, heterocyclyl, heterocyclylalky) group, (CHayR , {CH2)y
(CH2), CHERAR):

y ig 0-6;

each RY is an optionally substituted group independently se
arylalkoxy, heterocyclyl,

Yected from an sliphatic, aryl,

aralkyl, aralkoxy, heteroaryl, heteroarylalkyl, hetero

heterocyclylalkyl, or heterocyclylalkoxy, group;

i j iphatic, hydroxyalkyl,
cach R7 is independently selected from an optionally substituted aliphatic, by

alkoxyalkyl, aryloxyalkyl, or alkoxycarbonyl;

j saturated
with the nitrogen optionally form a four to &1 ght membered, saturated or UD

heterocyclic ring having one to three heteroatoms;

' ' 0,(C;-C
and each substitutable ring nitrogen is optionally subsntptcd by R, NRy, COR, CO(Cs-Cs

- ) * d
‘pptionally substituted alkyl), $0,(Cy-Ce optionally substituted aJky]),BCONRz, an
]
SO,NR,; provided that QR4 is other than CON{CHsz); when R} and R” are each

i ' t the 4-position of
hydrogen and when TRZ js an unsubstituted phenyl ring attached at te 4-p

the pyrazole in e



25 inhibit AKT using a standard coupl ed enzyne assay (Fox et al., Pro%ﬁiﬂuszma
Sci., (1998) 7, 2249). Assays were carried out in a mxture of 100 nM
HEPES 7.5, 10 nM MyCl12, 25 mM Nad , 1 nM DTT and 1.5% DMSO. Fi nal
substrate concentrations in the assay yere 170 ~i M ATP (Sigma 0 AUG 200 64
WO 01157022 PCTI USO 1 03911 Chem cal s) and 200 PM peptide (RPRAATF, Anerican
Peptide, Sunnyvale, CA). Assays were carried out at 30 C and 45 nM AKT
Final concentrations of the conmponents of the coupled enzyne system were
2.5 mM phosphoenol pyruvate, 5 300 uM NADH, 30 pg/ M. pyruvate ki nase and 10
pg/mM | actate dehydrogenase. An assay stock buffer solution was prepared
containing all of the reagents |isted above, with the exception of AKT,
DIT, and the test conpound of interest. 10 56 pl of the stock solution was
placed in a 384 well plate followed by addition of 1 dal of 2 mM DVBO
stock containing the test conpound (final conpound concentration 30 uM.
The plate was preincubated for about 1o mnutes at 30C and the reaction
initiated by 15 addition of 10 pl of enzynme (final concentration 45 nM
and 1 mM DTT. Rates of reaction were obtained using a BioRad "ltranmark

pl ate reader (Hercules, CA) over a 5 mnute read tinme at 30C. Conpounds
showi ng greater than 50* inhibition versus standard wells containing the
assay 20 m xture and DMSO wit hout test conpound were titrated to determ ne
1C5a val ues Sel ected conpounds of this invention that inhibit AKT include:
11-89, 11-94, and 11-305. Wile we have described a nunber of enbodi nents
of this invention, it is apparent that our basic exanples nay be altered
to provide other enbodlnents mhlch utilize 25 the conpounds and net hods of
this |nventio Therﬁ%grgd 'Ag he, appLechahedihhaththeoseops of this

i nvention o be” I ne e "appended cl ains rather than by the
specific enbodlnents whi ch have been r

re
03AUG2004 65 %b

nted by way of exanple. 30

T—R?
II-A
or 2 pharmaceutically acceptable derivative or prodrug

thexrecof.

3. The compound according to claim 2 having the following
features: (a) T is a valence bond; (b) R? is an optionally
substituted aryl ring; (c) R* is selected frxom R®, -NHR®,
_W(RS),, -NRSR®, -NHCHR®R®, or -NHCH:R®; and (d) R® is an
optiocnally cubstituted group selected from aryl, aralkyl,
heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl group, {CB2)yR®, (CHz)yR’, oY

(CHz) yCH(R®) (R7) .

4. The compound according to claim 1 wherein szid

compound is selected from thoce listed in Table 1, said

compéund being other than compound number 1.

5. The compound according to claim 1 having the formula:



1. A conpound of fornmula 11'. H 11 or a pharnmaceutically acceptable
derivative or prodrug thereof, wherein: R is selected from hydrogenﬂér'&UG 2004
-NHR, T is a valence bond; each R is independently selected from hydrogen
or an optionally substituted aliphati C ..group havi ng one to six carbons; R2
is an optionally substituted aryl ring; 'R3is hydrogen; Qis -CO, -CO2-,

or .-CONH; R4 is selected fromR5, -NHRS, . -N(RS)2, -NR5R6. -NHCHRSR6, or
NHCH2R5 each R5 is an optionally substitutgd group selected fromaryl,

aral kyl, heteroaryl, hetcroarylallcyl, nhetperocyclyl, heterocycly)al kyl
group, (CH2)yR6, (CH2)7R7, or (CI<3~F:)Y 4)e¥)~ y is a-6; each R6 is an

optionally Substituted group independe y selected froman aliphatic,
aryl, aral kyl, aral koxy, heteroaryf, fheteroaryl al kyl, heteroaryl al koxy,
het erocycl yl, heterocycly]alkyl, grzocycl yl al koxy, group; each R7 is
i ndependent|y selected froman opfi y substituted aliphatic,

hydr oxyal ky], al koxyal kyl, aryl oXyal ky], or al koxycarbony); each R8 is

i ndependently selected fromR, or twoIR&Eon the sanme nitrogen taken
together wth the nitrogen optionally faorma f. ; i aepyer ed,

sat ur at ed oPruﬁsEPGFﬁ.‘Féﬂgtﬁ‘é"ﬁ‘ i%c%‘?ef]%’ta |0‘lr?g (%ar\}%%rélggegtkgﬁ%ﬁr ee

het er oat onsthardogach substitutable ring nitrogen is optionally substituted
by R, NR2, COR, CO2(Cl-C6 optionally substituted al kyl), SQ(Ct-C6
optionally substituted al kyl), CONR2, and SO2NR2; pr.ovi deg that QR4 is

ot her than €ONTEH3):2mwbendRicaoddRy ate @it Shyded§en SAd°when TR2 is an
unsubstituted phenyl .ring attac t I.Li-@N sk chirespynarote ring.
03AUG7 W4 GGCEW%ﬂ?@%Cgﬁﬁo%ﬁ 350‘3‘?%? ﬁégft%%clé]%%%flﬁgvi ng the formula 0 T-R2
11-A or a phammeeawticeabbydacceptBbiie ger icpatiopaldy proekugtthereof. 3.
The conpound according t baim 2 .havi ol | ow keatwes: (a) Tis
a val ence b&ﬁéf,i g5) i % (icg %n 1osptsl'eolﬁ?a tIErzag fg&%sh fu?fa%ﬁgryl ri_hg' c) Rdis
sel ected fromrRRS, - NHRHIR®REN cé:RS)NPEHzRKR R6, {AINFICHRSRBD  gpt32 5; and

(d) R5 is an  optionally substiiytedsofpdp sgjectediisamaryl, aralkyl,

o

heterocaryl, heteroarylalkyl, heterocyclyl,

1
heterocyclylalkyl group, {CH,)4R®, (CHz}yR’, oY
{CH2) yCH (R} (R7) .

% _ The compound according to claim 1 wherein £3id

compound is selected from those licted in Table 2.

8 . A composition comprising a compound acco;ding to any
one of claims 1 to 7 in an amount spfficient to
detectably inhibit protein kinase activity, said protein
kinase selected from one or more of ERK, JAK, JNK,
Aurora, GSK, KDR, AKT, or a protein kinase related

thereto; and a pharmaceutically zcceptable carrier.

9 . The composition according to claim .8 wherein said

compound is formulated in a pharmaceutically acceptable

manner for administration to a patient.

10, A compocirion eccording te& clzimg: B ar 9 fucther

comprising a therapeutic agent, either s part of &




het eroaryl, heteroaryl al kyl, heterocyclyl, heterocyclylalkyl group, ((-
)YR6, (CH2)YyR , or (CH2)yCH(R6) (R ) The conpound according to clain()E AUG 2004
wherein said conpound is selected fromthose |listed in Table 1, said
conpound bei ng ot her than conpound nunber 1. 5. The conpound according to
claiml having the formula: 0 3 AU6 2004 y 67 T-R2 R_.NH 71-13 or a

phar maceutical |y acceptabl e derivative op prodrug thereof 6. The conpound
according to claim5 wherein said conpound has one or nore of the

following features: (a) T is a valence bond; (b) Ra is_an %%Eion I

subst i t ut eunltiple dosagefgrm tagethrr with said| coppennd piokh Fesparaiandesage iRy, ‘zﬁefeg’i\‘iﬁ%he,

- NHCHR5R6,; Or . - RE ' [ y )St4

sel cot ed PrEomeatbpbestps eflsid HorhE shEmBhRBELRIEChY ap SHpSidih RERCUSHP ap

het er ocy chpthahkiodglatp or (nGhiznysdephiddye ageniy e neGNLrAphiCHARE) ar( &gent for tiEatng
conpound accordin? to claim1 wherein said conpound is sqéee%&d from t hose
listed i ncamvasoulargliseass ana8¢ntToRTealAs My dispase: ab AT A Beedbfiserdgst 3 any
one of ¢! ahif (Ir kihelahiRfts WU eIl 4EhBR imbRinodiicRGic lyrdenlli DL L protein
ki nase actrvity, said protein Kkinase selecCted fromone or nore of ERK

JAK, JNK, Aurora, GSK, KDR, AKT, or a protein kinase related thereto; and
a pharmaceutically acceptahle cartier. 9. -_The co sition accordi ng.t
claim .9 Wher eireLlREOMPORHGRAGCTUnE & fginy é'aﬁﬁeﬁn%]o“%}‘fé‘frﬁﬁg%m | &cmei}gfor the
accept abl geaiRUNBF a%ﬂﬁeiﬁ@‘iﬂd@é-ﬁé’dﬁté@d}séﬁ@ fatedh b pafient [ WheréinGaidaRsiein KiRase is
according to Caim3 O 9 further conprising a therapeutic agent, either
as part ofselac@@ﬁltd@lz@lﬂmolﬁsomftﬁﬁd{,d%gg% Ausetin KB@QM%F, aRjatmotErs knassnpound
or as a Seﬁ%rﬁtﬁ dpsage form wherein said therapeutic agent is selected
froma ch&npFR&PEF utic agent, an anti-inflanmmatory agent, an




i mmunonodul atory or inmmunosuppressive agent, a neurotrophic factor, a
agent for treating cardiovascular disease, an agent for treating Ii v@r3 AUG 2004
di sease, an agent for blood disorders, an agent for treating di abetes, or
an agent for treating inmmnodeficiency disorders. 11. Use of a conposition
according to claim8 in the manuf act B e of a nmedicament for the treatnent
of a protein kinase-nedi ated di sease state in a patient, wherein said
protein kinase is selected fromone or nore of ERK, JAK, 1NK, Aurora, KDR,
AKT, or a protein kinase related thereto. a 3 AU 2004 69 12_ The use of
claim 11, vyher eiThesst of daimpasewbtraineaidslisrabe®a®d f r om cancer, Stroke,
di abetes, hepatonegaly, cardiovascul ar di sease, Al zh[%i r's disease,
cystic fibrosis, viral disease, sltmt hitome2aFe SAES: ﬁ‘g"ﬁ"eﬁ‘oscl erosis,
restenosis, psoriasis, allergic disorders, inf I ; @kagi cal
?I sorlﬁlq]asgma_ammmmﬁehlam_@@tﬂdﬁ-s‘é]égf’éPEéBﬁlﬂﬁtﬁ%%gg?sbg%%étvggﬁ%ﬁt hﬂgr gan
ranspl ant'ati on, inmmunodeficiency, djsqQr . OgR g tidlsoude rh orfeemndider s,
prol | FEPURTYRE dldFa§_6-‘r'&g?eé?s‘:’eﬁ?%%tr?%%{sﬁ;gi g%;résel;', cogrild_i tions associated with
cell ,9&95;'65»'0 .H}QPI%R: L RAHEERE-rdMh1ad Gisedse aggdBipas poacizkd Ol 8830 el ogenous
| eukem a , I'1tver disease, pathologic . i ne &% i bimasafivevol ving T
\(/:\EI I mﬁdpﬁﬂt%m immuedE: fai sy devosders, FeSRE VE 8“%@(5:0? gl hg to cl a(igm 12
erein the di sease s cancer,...14. T : ghitnghtcenishan®ictd wher ei n
the dfiseeiss. ifeqliey %F‘S%se'fmté%sfaﬁ%%%tﬁgggtggpgvéurﬂ;g%lacer vi X R ostate;
t esti Sy, GEN LAY ABRT kb8 plyel GRaphagussmib A€YHX, Vi s PEITR o8
neur obl ast ormg; St onmach; skin, ker_at_oaca%&r&; Jeng, epi denoi d carcinona,
| ar geimeivne conditionpima o) SmRT e 8 @14V QP P neNVEL. | ung adcnocar oi nome; bone;
col on, adenona”; Pancrca5, adenocarcinone; thyroid, follicular carcinona,
undi fferentiated carci noma, papillary carcinonma, semn noma;, ntlai noma;
sarcoma; bligddete Gsanet srdmg;tolclamrl2cabetindhadaric B 3°4Fy  passages; ki dney
carcinoma; nyel oid disorders; |ynphoid disorders, Hodgkin's, hairy cells;
buccal cavity and pharynx (oral), lip, tongue, mouth, pharynx:sneall
i ntestine; 1;3-,9“95\-; Es%fatcélﬁﬂdinﬂt@rc%ni 1B ebticimghe dsersans 2 bf 'eﬁsﬂ%‘gecént ral
nervous system or |leukema. 15 . The. use accqroi t kapnobldstorahier ei n
the dbseabevasycandtrases Krutisseiedney %gtzt)%%%%%s’;gr?ghgg se agecording to
cl ai mﬂ%§l’0\‘gri|zesli(%£8' glgl)%nrg'l:%ﬁﬁ,sﬁcﬂa?ﬁacﬁﬁﬁﬁhﬂ\’]aﬁﬁWb@m@é_agén%?'ga%aegr om
restenosis, cardiomegaly, artherogsclerosis, 0cal i dhedopdsapatdron, or
gongesmc\iﬁmheaarrhall tdl ¢mciepm211“PEAd€&?ﬁ@§i°f’?°oRg¥%r coating aﬁ_l'agbfpl ant abl e
evice . conpr.i sing b N QiofiTfecd raiatmdl c2a H0E 2. AP sui tabl e
for cGAENAFERPESH, %ﬁ?&gﬁg’ evi cﬁe&gge . An_i npl ant abl e deybseviteat ed
With 2a.607Pes] tdromonaeaitinngea: taceha Hiadpr carcnoma; HVEr LA .
phoid disorders, Hodgkin's, hairy cells

passages; kidney carcinoma; myeloid disorders; lym
rectum,

buccal cavity and pharynx (oral), lip, tengue, mouth, pharymx; small intestine; colon-

large intestine, rectum; brain and central nervous system; of lenkemia.

. . . : : 15¢2a5¢E.
15 . The use zccording 1o claim 12 wherein the disease is cardiovascular dise2s
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i - The use acecoxding to claim 19 wherein the disease is e
cardiovescular cisease selected from restenosis, cardiomegaly,
artherosclerosis, myocardial infarction, or congestive heart

failure.

11. A composition for coating an implantable device
comprising & compound according to claim 1 and a carrier

suitable for coating said implantable device.

e . An implantable device coated with a composition according

to claim LT.




