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WD 2005/ 082908 PCT/ US2005/ 005614 PYRAZOLOTRI AZI NES AS
KINASE | NHI BI TORS Field of the Invention The present
WO pwsngioe rel ates to pyrazol o[ 1l,5-a]triazi ne PONPSUNE@NS614
useful as protein kinase inhibitors (such as for
exanpl e, t L nhi bi '
ki nases, n'[']'-&%! =2 e - K
gl ycogen synt hase k| nase 3(GSK3bet a), checkp0| nt
ki nase-1 ("CHK-1 "), checkpoint 5 kinase-2 ("CHK-2"),
Aurora kinases, (e.g.Fieldofthe lovedtiamd C), protein
kinase B (e.g., serine/threonine kinases such as
AKTI ., AKT2 and AKT3) he |ike har maceut i cal
CompBa? H St o HIoN TR 1 BYRBBIkS S P CABTRO BHS useful
ad Pﬁﬁéﬁﬂﬁaé’é\rﬂﬂb&&ﬁ (%W?&f&%@%l? OfRARKIIBRS of e cyclin-
treat di seases suc exanpl e, cancer
depdridemtkinases, antogentadivatedr priotain skem&s(MAPK/ERK) glycogen

s¥iibed ERECE ARSI Gele R st iostid (el T nsokpoint
KiHbSE2SCEHKTES ARSI Kifddedl (€ baiAToR AOK bMdfC‘é)Og‘rdfelnSunase B

Provi sional application, Sertal

(eFebFEBRg/FSONPEOKINa SR Regoan AKI, N(eTz anép&KB?rb asd the like),

P Biel el &ifphbs bPRRuIAG HE CompPRRGE G Heiiond of

tréétﬁ@ﬂ%sﬁ@ﬁ%) coMpbogeNand tokposHionsab tlgat didg2des such as, for
( MAPK/ ERK) , éco gen synt hase ki nase 3(GSK3bet a),

eme'@péaﬂ@emm{ ation rartiNitis; yiralfiseases, Reukedrganesative
d'éf% gsfeh aé ﬁ?r{éarmiéég?:z.fe%. sel @aﬂinovﬁ%k%%ué%as%ﬁ aﬂ&%ngal

el n ki nase seri reoni ne
dlsaa$‘esa§' hik@pplicsion (ElamS'Zﬂrld’KKWlbm an@. thhrevisidral aBptnctailon, Serial

gﬁgyﬁgﬁﬁd%areﬁé /r*bedd Lor exanmpl e, by |\/:
Y. Me '
J. Med. Chem, (2003) 46 222a236 yThe ttey et al in

cyclin-dependent ki nases are serine/threonine protein
ki nases, which ar eBatieeruhdiOth_he‘MNeeti@rehi nd the cell

CYC! Al iShbe Pidhich S0 kSt Kook, (o7 BuniBip]
mﬂﬁm@ﬁdof e éychﬁvdd@féfnﬁéhﬂk'ﬂb%é (@DK%P'rﬁﬁo?éh gewatéa%lr&em

rogression and can be cl assif as ei

klﬁmm MABK/ER nglycogrre lémthase ém%eo?(ﬁséfweteh qr@c&bomt kinase-
1 %Hlﬁq“’ﬁ ch%%k;?&ﬂgm Eﬁwﬁgg-iégﬁcr@ggagw&g% RS (1% ﬁp%g raA, B,

uncti ornt occu

arsebo) obrbwinmmas@mze@obéﬁaéﬂhaécmn@é kmrsblswhaas ARTTé[ AKIT2 and
because gqer activities are frequently m sregul ated

A3 amddf@e\) Brotest kinase inhibitre ase degciipnd: fge example, by M.

t
Hb% &4 CWO&@@HQ%{ 8R4 8%% r{ﬂs %‘ge glfllntﬁ e/\hgg.yéh&*ﬁ?}s(ﬁoom 46
22:2}@136n§he sydin- dbpen@ierdhmaqmi are.serine/threonine protein kinases,

which are the driving force behind the cell cycle and cell proliferation. Individual
CDK's, such as, CDK1, CDK2, CDK3, CDK4, CDK5, CDK6 and CDK7, CDK8

and the like, perform distinct roles in cell cycle progression and can be classified

as either G1, S, or G2M phase enzymes. Uncontrolled proliferation is a hallmark
of cancer cells, and misregulation of CDK function occurs with high frequency in
many important solid tumors. CDK2 and CDK4 are of particular interest because
their activities are frequently misregulated in a wide variety of human cancers.
CDK2 activity is required for progression through G1 to the S phase of the cell
cycle, and CDK2 is one of the key components of the G1 checkpoint.
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WD 2005/ 082908 PCT/ US2005/ 005614 2 Checkpoi nts serve
to maintain the proper sequence of cell cycle events
w@anasasloety the cell to respond to insults or POI/US2005/005614
proliferative signals, while the | oss of proper
checkpoint control in cancer cells contributes to
tunorgenesis. The CDK2 pathway influences
tunorgenesis at the | evel of 2tunor suppressor function
(e.g. 5 p52, RB, and p27) and oncogene activation
CI{«%&BBH& Qerve'\{%r]%afn%ﬁrtﬁé @r ¢ Reldraled¢ytlkadvenes And allow

coactrvator, cyc e inhibitor, p27, of
thERKR to aesporidt tbanswltecor to pmlliemaieles&lgﬂebswlle the loss of proper

KT TN TR
%H\%g?fﬁlueﬁ@@s%ﬂﬁﬁ gerfcdiy 81 the 1608l of tahf@@aﬁpﬂés@beﬁmmt)n( g.

een shown to correlate with increased

CDK2
p&; t(RBiand p2i)edrsd ancogeis a@V@tIQnI(CMWE)/ManYFFﬁ@“S have

b
SRR o TR Pipolor i b e B B o cor2
ar@f elﬁh@e B8t D@r @ndbréwa@mtr@s;ﬁé&%lyc aprddst, c(ﬁors,rmjrlsmall cell
organi c nolecules as well as pep tldeﬁehave been

lungpgastee, prastate, Dlngder noneHadoRimR YMRNBME OYargh. agbother
c %te%n 4 Eeq%p r@?@ges‘glor? ﬁagg)'één glﬂoﬁn o é’d‘r%lgté“wnﬁ Mereased

n 3- co ers a

CD&cadtpity w/ed)é aht@ovaoversl stbkvabidhis hbsservahd)lamah%rﬁl@KZ and
to vari ous pes of ancer i,bi tors

'tq:@gu@@ﬁ’bﬂ)@ V‘ﬁY§\R§’H‘H 'H?ﬂ targets [g'lq Sie\(egogmen years O umber
WQOI ng"tﬁg ?Pe'(herOHlﬁtItWé sﬁ%lf@r@bhlb molecules as well

Inical trial Sander ow ¢z
aepeplidesihav@ been Gepated (mmgsvemmrem@%@glb@rs fes thw

el ek e 55 By, S5, o 15 v 1

) é%@g&bd" ﬁeéénptlo\ﬂeéﬁhé Vairioak CHE and-th&ir ®6Ib€iﬁhsh|()1@94blous
24, 86) and roscovitine (I. Meijer et al, Eur.

types Bif caheen. , (1997) 243, 527-536). U. S. 6,107, 305

deSCbIth(elnhct?{ors are \@Po%ﬁO%Pé)?a‘%ﬂﬁlepﬁg%f?@ggﬁ(%%@%) 1S a

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

CHs

Formula |

Other known inhibitors of the CDKs include, for example, olomoucine (J.
Vesely et al, Eur. J. Biochem., (1994) 224, 771-786) and roscovitine (l. Meijer et
al, Eur. J. Biochem., (1997) 243, 527-536). U.S. 6,107,305 describes certain
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3 pyrazol o[ 3, 4-b] pyridine conmpounds as CDK
inhibitors. An illustrative conmpound fromthe 305
w@adosng2ohas the Formula 11: 9 0 0" H 5 Forpai/asiobs/005614

K. S Kimet al, J. Med. Chem 45 (2002) 3905-3927 and
WO 02/ 10162 di scl ose certain am not hi azol e conpounds

as CDK inhibitors. Pyrazol opyrimdines are known. For
Exanpl e, W92/18504, WO02/50879, W95/ 35298,

W02/ 40485, EP94304104.6, EP0628559 10 (equivalent to

pykéioR&[Belanp)'fmﬁﬁa cdrfpound6 @3, GBK iahithitbrs An Blisirativé Sompound

6,383, 790, Chem Pharm Bull., (1999) 47 928, J. Med.
frogntha ‘30bpatent has thedeormulalkd. © Chem , (1976) 19 517
and Chem Pharm Bull., (1962) 10 620 discl ose various

pyrazol opyri m di nes. Qther publications of interest
are: WO 03/101993 (published Decenger 11, 2003), WO
03/ 091256 (published Novenber 6, ), 15 and DE
10223917 (published Decenber 11,). Addi tionally,
pending U.S. patent applications;ySerial Nunbers

10/ 654, 546, 10/653, 776, 10/654,168], 10/654, 163,

10/ 653, 868 and 10/ 776, 988 d|sclo e vari ous

pyrazol opyri midi nes. Pyrazfl otrifazi nes are known. Sone
publ i cati ons di scl osi 9 p razol otriazines are: WO

99/ 67247 (publ i sheg-Désen $99RDE 2900288 20
A, WD 02/ 096348 «; P r 5N 2002), and WO
02/ 50079 (publ i shed_ Ju 2 T’Eere is a need
for new conpounds, fofmulations) treat ments and
therapies to treat di seasgs; rﬁUI% ifli sorders associ at ed
with CDKs. It is, therefore an object of this

I nveQts.aaint etalrdeéel Obmpmﬂﬁ@O@QeBQD&&QZ?Imd V@t02¢11162

disflah QBraI AMEBESIIB EO0PHONe I5Zo0k DDRSPI. 4 Surmmar y

o L SR RS s o SRS R VROSbITtlg e
WQEYZ&?&@O?(SI WG%]&&Z%Z W@ 02 #d8an B 94804 mb4 16, EGOS28659
(chUNSRES S U PaRntE 605 M, 5,602,137 and 5,571,813), U.S. 6,383,790,
Chem. Pharm. Bull., (1999) 47 928, J. Med. Chem., (1977) 20, 296, J. Med.
Chem., (1976) 19 517 and Chem. Pharm. Buill., (1962) 10 620 disclose various
pyrazolopyrimidines. Other publications of interest are: WO 03/101993
(published December 11, 2003), WO 03/091256 (published November 6, 2003),
and DE 10223917 (published December 11, 2003). Additionally, pending US
patent applications, Serial Numbers 10/654,546, 10/653,776, 10/654,168,
10/654,163, 10/653,868 and 10/776,988 disclose various pyrazolopyrimidines.

Pyrazolotriazines are known. Some publications disclosing

pyrazolotriazines are: WO 99/67247 (published December 29, 1999)DE 2900288
A1, WO 02/096348 (published December 5, 2002), and WO 02/50079 (published
June 27, 2002).

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

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

prevention or amelioration of such diseases and disorders.



10

15

20

25

5 cyclin dependent kinases, nethods of preparing such

conpounds, pharmaceutical conpositions conprising one
w@eoosos®osuch conpounds, methods of prepari ngPCT/US2005/005614

phar maceuti cal formul ati ons conprising one or nore

such conpounds, and nethods of treatnment, prevention,

inhibition or anelioration of one or nore diseases

associated with the kinases, 4.g., CDKs, using such 10

conmpounds or pharmaceuti cal conpositions. In one

aspect, the present application discloses a conmpound,

or pharmaceutically acceptable salts, solvates or

esters of said corrpéﬂﬂ,.&‘_’é_h.&émﬂﬁﬂhavi ng the

gene

Rl The HESEAHBETRAR. 105 fhubhign Poligt b pBdel class o

pgfa(ZWd[ihé gtriagine comippundg asfmhibltatskgﬂ kinassd $uch as for example,

eteroary],  het eroar al k NR6R7,
cyslin Qﬁ%&ﬂe”éhtﬂw@?él B 'W{Sag kFgfle %PEH% CORPAUNGE: sai d
I
P acr RlotL poPLSHERS oMY S8 Bl ke o .
nm?lhodmaf p.;epzongrmwmmutnw feurhglations edmpirisingodree eF more such
nor e | etl

SRR ST BBk Bt BB B Bretorton o

oR BT inibre Wis@dsdtph s ocidtkl witrthe! kinfisdss e0q; DK, using such
heterocyclyl, trifluoronethyl, OR6, NR6R7, SR6,

csow:a@ndezmr pPhepReReRal SAMANSHIONR? i s al kyl |
Y W R snBat B0 bredntiBplicatd] disBsps héé‘%‘tr%%f‘a;@'

phatrfacéilicallpaayeptabid salfs, &lokbdte:saobeﬂlyelrs of said compound, said
ar al kyl car bonyl , heteroaral kyl car bon
cogIneyineavigaHe) 9engrat strpgu r%ﬁ'aom n EHEBH(%'&'M ly

represent H or alkyl, or &8 and RO taken together WO

2005/ 082908 PCT/ US2005/ 00 61 5mith the nitrogen in
-N(R8R9) forma five- to \fmsnbered
het erocycle); R10 R5 RlO)mkM\fN‘lN
| TR
Formula Il
wherein:

R' is selected from the group consisting of H, alkyl, aryl, heteroaryl,
heteroarylalkyl, arylalkyl, NR®R’, cycloalkyl and cycloalkylalkyl, wherein
each of said alkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,
cycloalkylalkyl and arylalkyl can be unsubstituted or optionally
independently substituted with one or more moieties which can be the
same or different, each being independently selected from the group
consisting of halo, alkyl, aryl, heteroaryl, heterocyclyl, trifluoromethyl,
OR®, NR°R’, SR®, SO,R®, CN, SO:N(R®R”) and NO;

R? is alkyl, cycloalkyl, alkenyl, alkynyl, trifluoromethyl, -OR’, -SR’, hydroxyalkyl,
haloalkyl, aryl, heteroaryl, halo, CN, formyl, nitro, alkylcarbonyl,
aralkylcarbonyl, heteroaralkylcarbonyl, or —alkylene-N(R®R®) (where R®
and R® independently represent H or alkyl, or R® and R® taken together
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R3 is -NRAR5, ~N~ ' iN 1-2 or (R10)n, H, alkyl,
al kyl thi o, aral kylthio, alkylsulfinyl, or

waem@bkglostl finyl; 5 R4 is al kyl, cycl oal kyl orPCT/US2005/005614

het erocycl yl, wherein each of said al kyl, cycl oal kyl
and heterocyclyl can be unsubstituted or optionally
i ndependently substituted wth 1-4 substituents which
can be the sane or different 5 each substituent being
i ndependently selected fromthe group consisting of
hal thrﬁ{H@’hutrogBMdrﬁ oxyRERPVormhy fivextpaidvgh, membered
hydroxypropéa()),2 trifluoronmethyl, OR6, NR6R7, 10 SR6,
SO2Hsstermqyc N(R6R7) and NO2; R5 is H, al kyl, aryl,
heteroaryl, arylal kyl, cycloalky
or heteroarylal kyl ; (R@»H aI yl
or al kyl; ﬂ/¥ELQu)s h alﬁyPﬁfﬁy
Rirs JNRf@aﬁowétM ,SR6, QN/ ~ (Rm)n H, alkyl,
SOZN(RBR? or ; n |s and when n is 2-4,
t he @ikYiB)'@vtaf@HWHBW I@@‘Wiﬂéﬁ@é\n‘é’ @@"@?me%nt each

RO O, BUSBBRISI e8! e By Ll 1oty and
ITL’;\I gﬂﬂaerd%t?cly!s canbeau r@ub@mme@r pptiomally indaependentlyRukisgituted

ar al W'(ljglaé} ggﬁ%hénﬁé{/{ygg %ﬁ‘@abon%w diffgrent, each substituent
- al kgyﬁg%d\&p%ﬁﬁ%hﬂ y sBRtted ﬁrbrrRﬁ;é @oﬂetcdﬁ,sns%h@dfwyl@ alkyl,

ar al hi o, al kylsulfinyl, aral finyl, 67
- NR4'ﬁ§Biroawue(rb') hydurexyﬁihylohy@mypquy) ttiﬁhmromeéhle@R NR°R’,

25 \Beeng Ol REANEBRNH Reloriyy or

RN(sﬂﬁt Bk, éaﬂeﬁmb}oaryh@rwamppl@gdl@amyl Frestendlcgclyl, acgleor be
useful as protein kinase inhibitors and can be useful
i n t heteroanytafiefit and prevention of proliferative
dis exanpl e, cancer, inflammation and

R ﬁ ﬁ ﬁ?ro;%{éy may al so be useful in the treat ment

Rbis Hmrrau@&;generat i ve diseases such Al zheiner's

RO ni&@?ﬁdﬁiégéié?ﬁ%‘@@o%n FRbaaREHRORL 008, ogsata N

6 Deg Nﬁﬁﬁ%ﬁw@% 44y I n one enbodi ment, the present

|nvent|o 0S€eS pyrazol o[ 1, 5- a]tr|a2|ne conpounds
nu$ Dab 4amad vepares én-ed the nghoietiescan beothewdame pr diftareat, each

being independently selected,

eterocyclyl, %gyl
aryl N1
A

with the following provisos:

(i) that when R? is C4-C4 alkyl and R® is H, then R* is not a C4-C4 alkyl;

(i) that when R? is halo, CN, formyl, nitro, alkylcarbonyl, aralkylcarbonyl,
heteroaralkylcarbonyl, or -alkylene-N(R®R®), then: (a) R® is not H, alkyithio,
aralkylthio, alkylsulfinyl, aralkylsulfinyl, or -NR*R®, and (b) n is not 0;
and (iii) that when R? is alkyl, cycloalkyl, alkenyl or alkynyl, then R3is not
NH(methyl), N,N(dimethyl), NH(acetyl) or N(methyl)(acetyl).

The compounds of Formula Ill can be useful as protein kinase inhibitors
and can be useful in the treatment and prevention of proliferative diseases, for
example, cancer, inflammation and arthritis. They may also be useful in the
treatment of neurodegenerative diseases such Alzheimer's disease,

cardiovascular diseases, viral diseases and fungal diseases.
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5 pharmaceutically acceptable salt, solvate or ester
t hereof, wherein the various noieties are as
waemsiogdesl above. | n anot her enbodi nent, Rl i sPCEUSDITWMS614

fromal kyl, aryl, heteroaryl, heteroarylalkyl,
aryl al kyl or NR6R7 wherein each of said al kyl, aryl,
heteroaryl, heteroarylal kyl and aryl al kyl can be

unsubstituted or optionally 6ndependently 10
substituted with one or nore substituents which can be
the same or different, each substituent being

i ndependent |y selected fromthe group consisting of
hal o, alkyl, aryl, hBeteiledriyescription| uor onet hyl ,

e g nooBA. RSB ey &@9\03'9@@”&0"*‘5‘[%“

ajtribzineWrapindd whichoare @Bpresentedhy sthaI(FdR&ulRlW dma
anot her enbodi ment, R3 is NR 4R5, or I n anot

ph@ﬂﬁ@le‘l’mﬂ“)’ aRgeptable Ralt,, SC&WBGEIQ@}‘FF taprepq.ft whees/e |tr)w various
mc}ﬁ@ﬁé&b% a?ﬁ%@c%e%%bgvé‘l kyl, cycloal kyl or

rocyclryl can be unsubstltuted or optionally
i ndependevdr emisodiatart R b %Iéd:tedrimmralkybrarymblemroewl

ey 9 At SBARN o4 NBLR cePeEe i asi e Bl Govs hetersgr
heﬂérga%l?yl é’rlufléHlaIRYI%M@EHEM*MH@%@&W&HMHIy independently

tritluorone
suS@ﬂﬂBﬁed @Nh c$©2<N( ROR }sumtduemz whichsantes tr@mﬁme@mﬁerent

easvgt%iaﬁhﬂ%béwg ApentSi sarcerdfiniBn foyd bangisyng of hao,

Kyl, Ay, %@é%@gweﬁmg@rdmémyl RERY, NIRER2ISRA, SO,RE DN, SOIN(RER")
anot her enbodiment, R7 is H or alkyl. | n anot her

arghiOdi ment, R10 is hal o, al kyl, hydroxynethyl,

hyd , hygel '

O AL e TS B GRS,
-OR0%f 08RY08 PCT/ US2005/ 005614 7 In an additi onal

enbodi ment, Rl is selected fromthe group consisting

of phenyl, imdazolyl, imdazolyl-N-oxide, riodyl N’
pyri dyl - N-oxi de, pyrazinyl, —R1° VR’V' /C\

In another embodiment, R® is NR4R5, /N\/ or R1O .

In another embodiment, R* is alkyl, cycloalkyl or heterocyclyl, wherein
each of said alkyl, cycloalkyl or heterocyclyl can be unsubstituted or optionally
independently substituted with one or more moieties which can be the same or
different, each moiety being independently selected from the group consisting of
halo, alkyl, hydroxymethyl, hydroxyethyl, hydroxypropyl, trifluoromethyl, ORS,
NRPR’, SR®, SO;R®, CN, SO.N(R°R’) and NO..

In another embodiment, R® is H, alkyl, aryl, heteroaryl, arylalkyl or
heteroarylalkyl.

In another embodiment, nis 1 to 2.

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

In another embodiment, R’ is H or alkyl.

In another embodiment, R'® is halo, alkyl, hydroxymethyl, hydroxyethyl,
hydroxypropyl, trifluoromethyl, OH, NR®R’, SR®, SO,R®, CN or SO.NR°R’.
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pyrazi nyl - N-oxi de, phenethyl, pyridone,
-(CH2) - pyridyl, -(CH2)-pyridyl-Noxide,

WO 0@051a329m8/r azi nyl , - (CH2) - pyrazi nyl - N-oxi de, PCT/US2005/005614
-(CH2) -pyridone, and 5 -(CH2)-im dazol yl - N- oxi de,
wherei n each of said phenyl, imdazolyl, pyridyl,
pyridone, and pyrazinyl can be unsubstituted or
optional ly independently substituted with one or nore
noi eti es which can be the sane or different, each

noi @ ¥n kelditeniahdafbeaiteant, R 'se lseteotet froumrter@ognpcomsisting of
Phgﬁskﬁ'}?égg YPT‘JH%%Z%M Eop éﬁapyﬁfﬁ}naﬂﬂ' I uor oneé—%‘y"lo
AR . B et e
mzqwmw -@bepﬁazviyl Ne@*lday*(CHeb:Psnd@wranq/ |

~(GFor e SN sl Padh! Sed e gL, it

pyFlBSné’r )?r%ﬁﬁinvgbéﬁ %lensub%ﬁtu(éd oprﬁémQW ingepsidénilyed
thyl or hydroxyeth (i) pyrazinyl
subsmlisuted wttb on@i ermarehmaibeﬂmhlﬁb/ |ca@rbm§m sapeiaidifferent, each

L T
etﬁwdtrriﬂtswmﬁ@ﬂhm @H haidooy NS H, SO!()?HQVCI\b@@SﬂzNH(CHz)gCHg.

ub . 20,
(VI ;}\ ;k?;fﬁm% rréi_ngﬁﬁw @ﬁggt'ﬁtﬁt@éiﬁ%q ’ o M@%l@'ﬁ&zﬁ%“g of
8 LSRR b S EFh e gL g

methk?(amtbnmytyl substltut ed with a hydroxynethyl or

hydrox eth I X rolldlnyl substitut ed
W't ”@ ‘d&%@s'ﬂ?f%d' [Sekyethyl): and 25 (x)
ﬁ?} ﬁg% (ftﬁﬂﬁeﬂt a@brswédtbd f:ldﬂn Wile getslig esrvadting of:
|rrent Cl oal Ky In an

addl(t)lmmld)é Bbbslmtntﬁd wltIR@ hﬁ?e«ymﬁﬂmh onbydroxyatyl

Z%ggi ﬁ\tziny upéltgke%wl %ypﬁogﬁw%af"&d%drw%thyl
e”bqﬁil) ﬁﬂbndmpsu@stmea wmwwm@méwrmwhwethyu n

nbodi nent, Rl is selected fromthe g yl?

condl\étqyn@h@f(yl subistitited ith 3 hy@mmthw_qg)nygéoxyet

oy B B S TP e B A

Py aggﬂW(H)(rﬁﬂJ&)dW}SUbémhted Withi2) hyairokgiylethy ok hgdroxyethyl);
(vu —N(H)(cyclohexyl substituted with a hydroxymethyl or hydroxyethyl);
(viii) =N(H)(cyclopenty! substituted with a hydroxymethyl or hydroxyethyl);
(ix) =N(H)(pyrrolidinyl substituted with a hydroxymethyl or hydroxyethyl);
and
(x) =N(H)[CH(hydroxymethyl)(isopropyl)}.
In an additional embodiment, R* is alkyl or cycloalkyl.
In an additional embodiment, R® is H.
In an additional embodiment, R® is H or alkyl.
In an additional embodiment, R’ is alkyl.
In an additional embodiment, R is hydroxymethyl or hydroxyethyl.
In a further embodiment, R' is selected from the group consisting of

imidazolyl, imidazolyl-N-oxide, pyridyl, pyridyl-N-oxide, pyrazinyl, pyrazinyl-N-
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pyrazinyl, -(CH2)-pyridone, and
-(CH2) - pyrazinyl -N-oxide; R2 is selected fromthe

w@emapswesi sting of nmethyl, ethyl and cycl opre@yiis20051005614

is 1l, 5 R3is selected fromthe group consisting of:
(i) piperidyl substituted with a hydroxynethyl or
hydr oxyethyl; (ii) pyrazinyl substituted with a
hydr oxynet hyl or hydroxyethy8; (iii) pyrrolidinyl
substituted with a hydroxynethyl or hydroxyethyl;
oxHethéN@ﬂhzh@y)’lboﬁépi'(CFszlF?ﬁdW LF%)W[@XWBMBE! (CH,)-
hydroxyet hyl' ;7 10 (v) cycl opentyl substjituted with a
pyr%zcm&x&%leﬁpvn@@nmwwgéhﬂpvrﬁz'%N-OXIN@H) (pi peri dyl

subsgijai. i : 0 ; .
i R bindngoag EBRaig B muFT B Bl veigpromy:
or Ihyigrioxyethyl); (viii) -N(H) (cycl opentyl
substituted with a hydroxynet hyl or hydroxyethyl);
(i xR -ieelectsd frem iergmoup eesistingg el with a

Mp (ﬂd?fgﬂl%ggﬂggy ﬁé@ﬁﬁ@ﬁ%h%wﬁ%raﬁyéﬁﬂ s al kyl or
(ipeaziaylkeubstiRied with a R§dioxyhedhyladriyidroxyethylR7 i s
b2 L ERIRS IR PSR o B ARSEEIR. o
/R Bkt il sl o SMIS G
(vRyTlapsaty substitited with a hydroxymethyl or hydroxyethyl);
(vi) =N(H)(piperidyl substituted with a hydroxymethyl or hydroxyethyl);
(vii =N(H)(cyclohexyl substituted with a hydroxymethyl or hydroxyethyl);
(viii) =N(H)(cyclopentyl substituted with a hydroxymethyl or hydroxyethyl);
(ix) =N(H)(pyrrolidinyl substituted with a hydroxymethyl or hydroxyethyl); and
(x) =N(H)[CH(hydroxymethyl)(isopropyl)]; -

R* is alkyl or cycloalkyl;

R%is H;

R®is H or alkyl; and

R’ is alkyl.

Yet another embodiment discloses the inventive compounds shown in
Table 1.

Table 1
@ : @
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HO N %N HONYN NYN Y NYN-N NYN-N NYN-N | | HN HN OH
HNN O N O NO. ONNYNYNN OCHHNI NO- As

was@d/osdees/e, and throughout this disclosure, tPEr/US2005/005614

followi ng ternms, unless otherw se indicated, shall be
understood to have the foll ow ng neanings: "Patient"
i ncl udes both human and animals. 5 "Mamal " neans
humans and other mammalian ahimals. "A kyl" means an
al i phati c hydrocarbon group mhich may be straight or

branched andsconprj sin o abOJt 20 ¢ bon
atonsHi n the ¢hainl Pref rred aI oups ai
.;ﬁ ngﬁ& ut 1p car n tha chai ny M@E‘

errgd grpups ¢ nt to about N-
carbo Q& n the 10 chaln Brdﬁched hat Jhe N
or nncm1mmmer al ky] grodps SHN as netwyl,o ethyl
propyl, arel attached to a linear alkyl|chain. "Lower
al kyl" me a group having t 1 to about 6 car
atons in {hellghai nj whi ch may e rai ght or WO ~__N*
2005/ 0829 USR0O05/ 005614 branched. The ter Nen
"substituted aIkyI' neans that Nie al kyl group nmay be
substituted hy one nore cnhcfutupnr $_which may be
t he SaHE or d ferynt h substN tuent being
i ndepegdeng !y eleuted %\th@ gr up (onS| tlﬁthm
Wal o)y arkyl= gr vyl cloalbﬁ' w‘ip/
al k 7] i o, | am ngA~¢ Ne ),f u/ N N\
-NH(cycl oal kyl'), -N(al kyl)2, carboxy and CXC»(}aQE;I
Non-1i mi th exanp| es of sui l e al kyl group®
i ncl ude nethyl, ethyl, n-propyl _isopropyl and
t-butyl. PFA ynyl' nmeans an a/rp ati c|hydrocarbonf” |
group cont & aa | east one bﬁB carbon triple'x NtO_
bond and whi ch y| be straight or an¢hed and

QYNW%
R /
OH HN
“
N

As used above, and throughout this disclosure, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

"Patient” includes both human and animals.

“Mammal’” means humans and other mammalian animals.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain.
Preferred alkyl groups contain about 1 to about 12 carbon atoms in the chain.
More preferred alkyl groups contain about 1 to about 6 carbon atoms in the
chain. Branched means that one or more lower alky! groups such as methyl,
ethyl or propyl, are attached to a linear alkyl chain. "Lower alkyl" means a group

having about 1 to about 6 carbon atoms in the chain which may be straight or
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conprising about 2 to about 15 carbon atons in the
chain. Preferred al kynyl 10 groups have about 2 to
wW@bwans2b@s car bon atons in the chain; and nore PCT/US2005/005614

preferably about 2 to about 4 carbon atons in the

chain. Branched neans that one or nore |ower alkyl

groups such as nethyl, ethyl or propyl, are attached

to a linear alkynyl chain. 12ower al kynyl" neans

about 2 to about 6 carbon atons in the chain which

brERYh&E. Fié airghtsudistittited ahgit. mblans thatithé atkydagamm mmydie

sui tabl e 15 al kynyl groups include et Eé% B’&QS{ %(1]
substitited Py eirionmese RYPSHGRLH whighdnay Be fhe sa dirfegtent,
eai‘iﬁb%%t L{&ﬁacgéﬁné nﬁntepte%eﬁ{l)zwpé'ct&f U tﬁ@y%ﬁlﬁ% I%:orr}glftugg of halo,

one’or substituents
alkiﬂeamr%/dnfalﬂylf Epare) thydemoh atkaxyt alkyidmo, abn'ahmgNH(alkyl)

NifteyPioatioph -Niaperarory and Jo S pE i Stamples of
Slﬂ{a%r@ﬁlk?l g?%ﬂ@%yﬁé:lgﬂe ?ﬁet@'gl te'tl?))fCﬁJp?o;Byl ”i@oﬁbb?iﬁﬁhd t-butyl.

nprisrn ut 14 car bon at
pr ef IRy aleans 6 alcplmwtydt@carban lgmuracon@lnlrm@t igapt one

carppHScaESere BiIS ool ASENPEN Ty o sidich ftaRefite JBH°
gﬁ%gf}:{bou@moaerb%u@as @ebbmatbhigikttie chn: Prdfeireﬂ @Ikynyl
suitable ary g@ou ps include phenyl

thﬁlpsafravter@bout mmrﬂa car aigoraR imthaehain; %%Gw& preferably

I
o2\ L el R T RGP 5 g it e or more
loWetalky3igedilps slichnbs edethyie etiyl oo peomf, arbeattachgdabcmlmeas
an el enent ot her than carbon for e atcﬁlhe nitro

alsypyeshain. "sawen alkyayb maeans ahouliin Ayt cambonyat glmsin the
%Q% Oy b sﬁ%@th"l’ ogg?éﬁ%ﬂeﬁ I\Icﬁ I%QME &anhpl8s %ﬁ‘ Q0Rable .

er aryl optionally substituted by one
alkynyiogréeups Ilmgud;ey etl"qmwls tplnepyrtyh,@bs_tynyhand\ BHth/dbutyhﬁ The
tez?rgfeqq%rsgg%éf = ”er n?é]ﬁdrhsa t%gﬁgég?ﬁ%@ns rrr?éy bey&%stituted by
oh& br HReR0R 38 w%?t:hbﬁfa?rt% {raes iRt oF afferbnt, @akth RaBetituent

means that at |east a nitrogen, oxygen or sulfur atom
beiespiadeperdantlyi selested éram she graupepnaisting of alkyly agéand
atom o{- a heteroaryl can be optionally oxidized to
cy¢lgalk¥t r espondi ng N-oxide. Non-liniting exanpl es of

sui t aRhg MekAs %réfbmdu@(‘{héd@cﬂm&ldﬂyhultl@}dhazﬂngyéystem

furanyl”, thien pyrimdinyl, 5 i done (includin
cnnmnbmg abowd %Wbcutjﬁésgarbpg@tgrz@ pqeferag)!y( ahoutfi tn € aout 10

SFoichre. H A5Eh i KOO onal Tl TG Y more
@?(ng Sgitgmy%tfstmme'xwhldhyﬂnaymetthelsaa:maﬂw difiexemtdahglare as
defined herein. Non-limiting examples of suitable aryl groups include phenyl and
naphthyl.

"Heteroaryl" means an aromatic monocyclic or multicyclic ring system
comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring
atoms, in which one or more of the ring atoms is an element other than carbon,
for example nitrogen, oxygen or sulfur, alone or in combination. Preferred
heteroaryls contain about 5 to about 6 ring atoms. The "heteroaryl" can be
optionally substituted by one or more "ring system substituents” which may be

the same or different, and are as defined herein. The prefix aza, oxa or thia
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a] pyridinyl, imdazo[2, 1-b]thiazolyl, benzofurazanyl,

i ndol yl', azaindolyl, benzimdazolyl, benzothienyl,
wa@ziosos29ng/| , i nmdazolyl, thienopyridyl, quinazetCT/mg1005/005614

10 thienopyrimdyl, pyrrolopyridyl, imdazopyridyl,

i soqui nolinyl, benzoazaindolyl, 1,2,4-triazinyl,

benzot hi azolyl and the like. The term "heteroaryl"”

also refers to partially satdurated heteroaryl

noi eti es such as, for exanple, tetrahydroi soqw nol yl ,

beérler tﬁe%é@erfo%ﬂyl rboﬂ@émb rAgghd treatlat keast dATiRbY&M, oxygen or sulfur
arylal kyl"™ neans an aryl -al kyl - group in whi q
atamWesaa@uveﬂs |apk§,serﬁ|e§aa\5rnbg alQrpudinjtregan: ?10;5%6’% a heteroaryl can

qu\)éﬁtfqerHﬁ% ctgq,l%] C@méép%%d&adoﬁ‘%dﬁllﬁ% Imﬁﬁr‘i}ggxamples of
sdttﬁﬁlé&?ﬁehﬂf?hﬁ' incldde pyeidel pytazimgd, ﬁmaqmryl hﬂnﬁe;'ryyl pyetrhiginy!,

nd to the parent noiety is.t h .t
pyrldlol@?I(Wd“nMW%ﬁU@ﬂwrﬁgﬂyﬁl IQﬁ—)@gBR'I &Ef&g@l%h%xazolyl
thazé&érpﬁﬁ%zd?\& @Egngs %r?&yp gg}’ AR tYlaQSFyF r1 Dadhiadiazolyl,

| Ky
)h@ﬂnYH %ﬁaibigylgqamb(ﬁhmjl mtbalaiabﬁ?g%diq)ylanyidagpg‘lug— is
e bop
alByydinyh P rsad iRzl BeriuERad: Inohmeed ol
bélP{# ﬁwio‘%ﬁ r}}l Cbériz?)‘t?nléMglitt amnoﬁﬁ’ﬂpfmlabﬁﬁlylam@hoﬁyﬁdyl mhézohnyl

‘atons, preferably about 5°to about 10
thmdwnrrm;dnpyrr@mpymwelmudgmmudyy|lsqqu«ﬁrg@hrwbrhea12@aawaplyl

134 Pt b e G OB s BB o0 g pfers o
partiafy batueated hatbrioaiyl ﬁ‘ﬁdlebés tsheh s8[or @xadifié er ent and
are ‘as defined above. imting exanpl es of

teﬁlﬂh};f@lﬁﬂl@%}ﬂﬂ@ylytﬂtrah)’@y@ﬂlﬂa@m(w&d f"?ﬁ:\"tﬁie cycl opropyl ,

cycl gpe

Ngn I%ﬁrlir Yy é él?{/‘li?@o ns %?Eﬁﬁt%ﬂylgr@ﬂ?tlﬁ 2\3\&+H fife aryl and
alkyicareagpleviduzs) d@kﬁ:ribedleé’aéfemekj aratkmsomomprlsaadwm glkyl

and the Iike, as well y satura eci e

wen Noo: Mg sxampaes of AP ara ki raRbaIBIH BRI o
pﬁ%ﬁ?thglkéﬁd M@pﬁtﬂgﬁn@ﬁﬁ% 3 Hﬁ?ﬁ&?@%@%&ﬂt mbfety is through the

nmeans dorin | orine, brom ne, or
alkgmll ne. Preferred are fI uor| ne chl ori ne and brom ne.

'Ri b "
to arNETBRd: medss angRacaryrarpin iy HJRE bR AP ASPEfe as
pRXARIPdes &L ﬁe@?r@ﬁk&lé@l@cbﬁﬁ*@é@lo%r aﬂ(yil beoup Npn-
system R ng system substituents may

limhitfrigeexamoplead ehsuitabiey alky sy caiaun i$ WeTegtb@@dfthh? tpﬁ’ée”t
n%gtlfles orgalgﬁttr'lengry?f al kyl, al kenyl, al kynyl,

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms.
The cycloalky! can be optionally substituted with one or more "ring system
substituents” which may be the same or different, and are as defined above.
Non-limiting examples of suitable monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting examples of
suitable multicyclic cycloalkyls include 1-decalinyl, norbornyl, adamantyl and the
like, as well as partially saturated species such as, for example, indanyl,

tetrahydronaphthyl and the like.
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aryl, heteroaryl, aralkyl, alkylaryl, heteroaralkyl,
het eroaryl al kenyl, heteroaryl al kynyl
wa@bdoglogmver oaryl , hydroxy, hydroxyal kyl, al KOXBRCT/US2005/005614
aryl oxy, aral koxy, acyl, aroyl, halo, nitro, cyano,
car boxy, al koxycarbonyl, 10 aryl oxycarbonyl,
ar al koxycar bonyl, al kyl sul fonyl, aryl sul fonyl,
het eroaryl sul fonyl, alkylthi4, arylthio,
heteroaryl thi o, aral kylthio, heteroaral kylthio,
cycl %Ib%én mB§ﬁ§ﬂQ§Nﬁ‘é Whiorirtd, Brofi e dodin€( Pferrbtiare
al kyl), Y1YZN-, Y1Y2N-a|ky| . YLY2NC( O) -
mMHMENSm@ﬂW%ﬁﬂ SOPNYeY2, wherein Y, and Y2 can be the

di f ,
g S0 od A ERERLENERY oL R Rt or
né-alsrabiy Fing 39 stemh dlhicH, for’ Bkéﬂgp&ysé;ﬁm:es absawatlablathydrogen on
may al so mean a single nmojety which h%rrul taneoﬁit

thee'mgaexe@ewﬁl@@awtam subsfineryermayhede sgn)eet '?fe}/e“t each

e

at, metereaylpatalkyl, zﬂkﬂa@ Zaetarcdaratkql Iheltce'oafulalkeﬁyir m

ey gt s e VB B B AR AR v
WV%EYI% |1 S! Eyand, 'dé%wtaﬁ{ax@@amnsl ng

out 10 ring atons, preferably about
araymwbaﬂbbnw rayatkosyearbonyiwalkylsubieaylaryteulony, heﬁ@r%ﬁrﬂﬁﬁlfonyi

allihia arphib. HEFerBaBPRya B beftpbitalRAR, S3ERE

h&RASENI T =NIORNNIY, eC(ﬂ\lHQ‘JW«?nC(mMQ}NH @hgh)piy1YoN-,
sul fur "at ons present in the ng _system Preferred
Yh\é:tl\élab@% NyYsl\lﬁtiﬁ)-aYnYzl‘{%Qt‘ and oS@piY1 Y5 WHeTgIaY pfiRd Yz can
fé |
of e SETROTURERy BER 416 ndbReriErRl Beldtied Foff 81 it
céh‘éléml\%_laf pydrogenesaikyly ahy, ¢3&I¢Hlbﬁeat\d asalbylr IRiggatystam

het | t ect
SGDatiuRl” My Sleq MpAs SRR MORBEBEIE SRNRPRBUSY réblaces two

IR B A Aeat b oty aetpstmn s
rihg siybiesni Bxamnplesrof sibk nhaietyr mca/mlemylmd@e(ywthvlﬁwdquy.

CiPloh- i T ke PRt orty miiates S 3 G e ™ <

defined herein. g nitrogen or sulfur gtomof the

heterocyclyl cag b opti ol | oxi di Zeght o t he
correspondi ng N , r S, S—dide
Non-limting 5 ex es © %Fm)n lic

het erocycl yl rings i ncl ude p| per i pyrrolidinyl, o
pi perpatarptyclyid el angon- ardamtmrsphubtewwn,onocyclic or multicyclic
thiazolidinyl, 1,4-di oxangl . .

ring system comprising about 3 to about 10 ring atoms, preferably about 5 to

about 10 ring atoms, in which one or more of the atoms in the ring system is an
element other than carbon, for example nitrogen, oxygen or sulfur, alone or in
combination. There are no adjacent oxygen and/or sulfur atoms present in the
ring system. Preferred heterocyclyls contain about 5 to about 6 ring atoms. The
prefix aza, oxa or thia before the heterocyclyl root name means that at least a
nitrogen, oxygen or sulfur atom respectively is present as a ring atom. Any ~NH
in a heterocyclyl ring may exist protected such as, for example, as an -N(Boc), -

N(CBz), -N(Tos) group and the like; such protections are also considered part of
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tetrahydrofuranyl, tetrahydrothiophenyl, [actam

| actone, and the like. It should be noted that in
whedosngeoat om cont ai ni ng ring systens of this PCT/US2005/005614

i nvention, there are no hydroxyl groups on carbon

atons adjacent toa N, O or S 10 as well as there

are no N or S groups on carbon adjacent to another

heteroatom Thus, for examphB, in the ring: 4 2 5 N

Hthere is no -OH attached directly to carbons marked

I eshdlil&ubsaUREBY ighef siTrBre

h?s ﬁ\&@n@on ﬁqég%ﬁ%ﬁlﬁ%ah%é}%ml efies: NO Cgl H and
"rNgCHsmre substitusets'dvisighinvay bathe same erdiffeesmioandrara 3s

agingrhpereitidie ngpaep sl ey L RERTo ki canjgg optionally

oﬂﬂ%eﬁsto RRE CbReshandiRg N-bhé, SRoxibieor SiSalikyidyl th}lin&tlng
contain a |ower al kynyl and 20 a | ower al kyl

gr.ou
esaraplesrof sugableempapeydlicristeraeyrly! E'W%UWQ%E'%F'QV'L pyrrolidinyl,

piRCatd Toue B AR Bhofilly BRRiBingt VA i A1 oups

téﬂ@lﬁﬁﬂﬁﬁ byl tdthhydrothigphenyihiactant Hactoeiee andrtlyde likeard
kyl are as previously described. Preferr

het eltshpulde aoteshthat in ge]eéq\@,tomé}qmm@gdmg systems of this

st r
VR ibinahsle s A TPURPE brotis e LRLENTGHIs stigtam toay, O or S,
ab@mll Athiehe apaanerN onti groyps ©nt darbor ladjadest o ayother heteroatom.
Hydr oxyal ans _a HO al kyl - group in which al kyl

ThESanr Sﬁémp&éﬁlﬁe HB®i ned. Preferred hydroxyal kyl s

contain | ower alkyl. Non-4imkting exanples of

sui t abl e hydroxyal kyl grof@ips \mcl ude hydroxynet hyl and

2- hydr oxyet hyl . WO 2005/ / US2005/ 005614 16

"Acyl" nmeans an H C(O) -, ¥l -C(PO - or

| oal kyl -C(O)-,.aqro [ h
e ingopbish pediep desell: bekbafe maker e par ant
i etltysHoT‘JI(il EBB%@F&&G%Q@Q&%W\EHC RSl @flag ot 8xample, the

contain a lower a ltmting exanples of

» nsaietiehl e acyl groups include fornyl, acetyl and

"~ propanoyl .

XN
| X
Vo ¥
H and N" “oH

are considered equivalent in certain embodiments of this invention.

“Alkynylalkyl” means an alkynyl-alkyl- group in which the alkynyl and alkyl
are as previously described. Preferred alkynylalkyls contain a lower alkynyl and
a lower alkyl group. The bond to the parent moiety is through the alkyl. Non-
limiting examples of suitable alkynylalkyl groups include propargylmethyl.

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

"Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as previously
defined. Preferred hydroxyalkyls contain lower alkyl. Non-limiting examples of

suitable hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.
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5 "Aroyl" means an aryl-C(O- group in which the aryl

group is as previously described. The bond to the
W@2006810829001 ety i s through the carbonyl. Non-IiPET/U8ZP05/005614

exanpl es of suitable groups include benzoyl and 1-

napht hoyl . "Al koxy" means an al kyl -O group in which

the al kyl group is as previously described.

Non-1imting exanples of suifgbl e al koxy groups

i ncl ude met hoxy, 10 ethoxy, n-propoxy, isopropoxy and

n-b The bo t t ' i : i
the" BETeImeR R PRIyt ARy PeElEE e e R IO Gaa in which
theohbud hrousydregispirevictisisdpsaribeduhe batestor thieguhrent moiety is
n-limting exanpl es of suitab

No I I S ..
thiowghue carraTukPraferreth apue FoRiaIn %IS%&%I}YI Joh '?’Ii%\'ﬁ% nt
oxBBifEY of AL YED OGP RSP TSR <ok TP,

i s aproyt mdanssnyabO(O)-bgdupNorvHicinihe ag/| graupiseas pfeviously
ceaenbad. o o e b MR SR st obiming
Moy of Suldbie uisluds Rclden ?fﬁ@g?ﬁ%ﬂ'éﬁdéﬁtﬁwas”‘éé”s

pr eVAtkosdyy missstsr arb atkyl-Qe grouprint whighdharabkd gregp is as previously

deSeHheHNaT g sRaTPlS e BaPtiialy B ENRB yptnoxy,
et%& zﬂﬂt)fngoxy, i}é&bbﬂﬂdﬂ(&@ihdnﬁ-@(lﬁox@nTﬁé)ﬂonﬂ-toghetphréﬁt moiety is

aryl group’is as previously described.
thraughl theiathemoxygeml es of suitable arylthio groups

i nel. Lt hi . e the. .
par chiner cgahs g SR Bivpihtns 2 8P i Bsieifviousy
deweAned aNopviahitindg eSan@lexiof suitable alyldbtyegraupiskiptiude phenoxy and
is as previously described, Non-lim¢tin xanpl e of a

naphithepl- & herkand \a thePajesumorely ihHikroygh i ethEROYERR ¢ o
the . ; ) - _ _
05 Slug o bhs h SRAIET driBp it the aralkyl group is as
priviouklynd ¢donipedx NopHiesiting exaoipleshbdsuitabbe pealkyory groups
i ncl ud h I .
ingHge By sV g FeenheRBr A erae R e PRBTCAIBSRGTEM
9@#{}9 SREr URggdip/ 005614 17 "Aryl bonyl "
mﬁeeé)ﬁ%ogrr] a yIQf%O C(O-"group. Non-limiti né gigﬁs{ egngf
sui t"#kythio'ymeans anblkytS-ggroupdn wiighuthe alkyl group is as

PBHEUR AR N AR SAHEEOL ST s SRR Grol B inolude
meffythlo g @tmhig. THeeosd fntherdrishil moiely @ thrgughithe sulfur.
Non-limting 5 exanple of a suitable aral koxycarbonyl .
gr ouAryhige meANG:3It afhSnarour Kewbishdhearyl group is as previously

described. Non-limiting examples of suitable arylthio groups include phenylthio
and naphthylthio. The bond to the parent moiety is through the sulfur.
"Aralkylthio” means an aralkyl-S- group in which the aralkyl group is as
previously described. Non-limiting example of a suitable aralkylthio group is
benzylthio. The bond to the parent moiety is through the sulfur.
"Alkoxycarbonyl" means an alky!-O-CO- group. Non-limiting examples of
suitable alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl.

The bond to the parent moiety is through the carbonyl.
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the parent noiety is through the carbonyl.

"Al kyl sul fonyl" neans an al kyl -S(02)- group. Preferred
w@e@aps29es € those in which the al kyl group i sP¢DUEI005/005614

al kyl. The bond to the parent noiety is through the

sul fonyl. 10 "Aryl sul fonyl" neans an aryl-S(02)-

group. The bond to the parent noiety is through the

sul fonyl. The term "substitutléd" nmeans that one or

nore hydrogens on the designated atomis replaced

Wi t h gy Ry B&iHoPRI Trheans BA drpdDaa(CH gasws Normimitinteexamples of

that the designated atom s normal val ency under.the
switakie iangoxyoacbonyl afeers insluds phenewearmpstyl 2B€d t hat

t he,subst it uti f I ' t

R HETBREV f Mg G0 ik Pefertiblefy BARRAII e carbony)

per M A&k xgcaMonyi"fmeans ancralkyR@LC(DF grespl Non4imiting

stabl e compounds. By "stable co ougd' )gr " st ablq bond t
exampla of @ suitablaasalkoxy G RBBYIHATOY R4S PPazEeXYGasPYNyl) Jhe bond to
‘*{?SW’%‘*WA Y upﬁ%é‘tcb%r{y@ a useful degree of

a reaction mxture, and fornulation into _
an 2Qkekhifomd! mennshar alkghs(Q;)agentp. Pratertest groups are those in

"optionally substjtuted" ns opt.i onal substi.tyt.

Wi herayGgaup 4 Ewagac! Ao 2antap 8 paiiitabot) isFioush the
s ﬁﬁr?@l"i solated” or "in isolated fornm for a conpound

refers to the physical state of said conpound after

bei nfAnds fongt] rheans an syyit$Ed4)cgioupe 3bs band toghapaieny moiety
. Sour c r c i pation thereof. The term "purified" or
'S'ﬁgﬁmp@?ﬁﬁ%‘g%ﬂw for a conpound refers to the

physiTe@l tefhabgbftutedl theEprandnaior eforediyagogénsaon thie

froma (guri fication process or_ processes %escri bed .
desigsiatecdbatone s replased Wish ereeledtian re the indigated; gioup, provided

At eBlinoReLafok's hothef DaAE) ShiePontny pRéGnStances i
nb® ekbseddd, landdhat thessubstiftiont reshtbsiirda stabde compouad.
that any heteroatomw th unsaji

! tisfied val in .th
 GaiRbinabone pLSUbRP SR AT BBl SR T 0,y feshich

' t i lRNERs)|
R AT S e S v e T
sguctyre! is raeaninpcampousdttbahis dufiirientcrobust to stirvivedselation to a
that the group.is in nodified.formto prec .
il sledes of By 3ot aggecp® ot L B R fntg.an
i GOIPPieRshdticagdnect ed to a reaction. Suitable
protecting groups will be recognized by those

or di rikhetesti ‘optippalynsubatituted” meanspptigpal substitut\ilc\gnt \Ilqvith the
specified groups, radicals or moieties.

The term "isolated" or "in isolated form" for a compound refers to the
physical state of said compound after being isolated from a synthetic process or
natural source or combination thereof. The term "purified" or "in purified form" for
a compound refers to the physical state of said compound after being obtained
from a purification process or processes described herein or well known to the
skilled artisan, in sufficient purity to be characterizable by standard analytical
techniques described herein or well known to the skilled artisan.

It should also be noted that any heteroatom with unsatisfied valences in
the text, schemes, examples and Tables herein is assumed to have the

hydrogen atom(s) to satisfy the valences.



10

15

20

25

30

5 reference to standard textbooks such as, for

exanple, T. W Geene et al, Protective Goups in
we@e@answosSynt hesi s (1991), Wl ey, New York. WIBCT/ERZ005/005614

variable (e.g., aryl, heterocycle, R2, etc.) occurs

nore than one tinme in any constituent or in Fornula

I1l1, its definition on each occurrence is independent

of its definition at every ofgher occurrence. 10 As

used herein, the term"conposition” is intended to

enC:WQIQé%} fAnchd tﬂgﬁbuﬁ%"‘? &Quntdhi@ tEMRE ﬂ)r‘%‘)‘{’ected” thls means

i ng 'n Specl armunts as wel any
that thdurbuphs rrhmbelmaldtfsrmdo meed:lhgie ondesided side geactlemrﬁ the

Prg%ggfy gtéev?ﬂﬁgﬁht@g%m?ﬁﬁ{daagﬁgﬁt%{, déﬁgég’t&énn %table protecting

grﬁ@ﬁ@%ﬂ‘gﬁ_ r@éodﬁ‘fed gy %émltﬁb?dlﬁhﬁpsklﬂﬁ'l fenaaRlvadiegs by

term odrug"”, as enpl oyed herein,
refizenteo atandarq)tammmksaauof‘sasa fair exprpplec U ¥6r Giganenet al,

ad
Pregeﬁri PRy e Dethasis oL oREREEEC 0o ey
OR/FRAWHY Wiridb [Blha a|r§'|| héferdeyehd, IRARYE.Hbes@iswadbre than one

thereof A°di scussion of  prodrugs is provided in T.
tinhip guahy canstityeniserain| %prwm*@ﬂarl@g%e u%thmmeagmq%ﬁﬁn% IS

87 f .t um Series, and
'”% cil%&i% i f'é‘ho%aﬁt O{ﬁé ”%eé'%gn (1987)
EdwaagluBed Reedlf, trﬁdermAUBMpoamonPh;antmumattlooa’ncompass a
Associ ati on and Perganon Press thh of |ch

proAluek GmBRERd Ner SPACH ingrefienten 8 Sasoimdlfis: as well as
arﬂi@r@%uﬁt %Y%%@L tﬁscfiaﬁ,fedtlgtdr%ﬁcﬂgl ﬁ@ﬁ‘f’éﬁl’ﬂglrﬁftmh kf $he specified

tron nore solvent nol ecules. This
|ngl‘acﬁem1&hnﬂ&sepe<aﬁeabamoum ves vary| ng degrees of

S B dS ETE

?ﬁ*@sﬁe& eréﬁ' Phé %6rm FRodRIRTRS @nvhIefe@ Rerdin, @@rﬁcﬂesa

ecu es are incorporated in the crystal
cdrapowmdatha‘t is balrog psecursphwhishl Lpon adgynigiasion to a subject,

urgqr;e?rggg 818(5% fcg&ggrsﬂ%ﬁ ggngigﬁglfca@d%deﬁﬁ,&% gg:*c%sses to yield a
c&ﬁbéﬂ@ﬁ&éf FRRhuRAIISrnsal ahefor soRatstieredt# disodssitre of
1 ke "Hydrate" _is a solvate wherein the sol

pm:crl?@wiseorpgldﬁg@ Twhliged ang2éosteties TP asg ey %é’@i’ﬁ/ Di’g"e'y
n C I n O n t f

SuBUiEHSED) 1k o0 S S iy, SRR Kere
Carfdrgpe Sirty Oesign, t(he8 Py Edwatd BnRenhé ced., Aasiganve | n

o B 19, A1E, COXL ) 306 i ediculg f&?faé’ﬁ%'(é??ve
m%&ﬁﬁ%ted herein by reference thereto.

"Solvate" means a physical association of a compound of this invention
with one or more solvent molecules. This physical association involves varying
degrees of ionic and covalent bonding, including hydrogen bonding. In certain
instances the solvate will be capable of isolation, for example when one or more
solvent molecules are incorporated in the crystal lattice of the crystalline solid.
"Solvate" encompasses both solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates, methanolates, and the like.

"Hydrate" is a solvate wherein the solvent molecule is H20.



10

v |1 5

20

25

30

5 The conpounds of Formula Il can formsalts which
are also wthin the scope of this invention.

waredosngaee t o a conpound of Fornmula |11 herei nPEBUS2005/005614

understood to include reference to salts thereof,

unl ess otherw se indicated. The term"salt(s)", as

enpl oyed herein, denotes aC|d|c salts forned Mﬁth

i norgani c and/ or or gani c aC|d§) as well as basic

salts forned with inorganic and/or organic 10 bases.

I n addrtfeelive apeunty qsat%@@en@utmallv@rfﬁe@%ne BpMourdhisanasnt to

. i ted t
B0LL1 3 Sl ot S Btpot b5 o BBh drufls Sk heation
bﬁéCﬁMH inlinhibiterg the @DK(ﬁ)bmd’ihus [ﬁ@ddcmg\&hé*d%”siréa?therapeutlc
t(5 i nner_ salts Z may be fornmed and are included wthi

melicgtives m't?' ofy Orﬁe\@éat%eﬁeﬁ Phar maceutical | y
l.ogl |-
eoont 05| Bridoufas SfFbrilfa £ cBR¥SHHASAR SRi are pigg within the
sedpe ofithis miveotios.cReferersad tosa @bmdmmdcrmﬁmrrdﬂa of htehﬁn is

f | a be_for for exa reacting
LBESiRe (e nCRberarersnts (© splh tiaicamylessathathiae ardioated. The
BRAEIsaREON ASe@B|RRM H’éﬂeﬁ'ﬁheﬁ%‘%mdi'crba"l’ts'fsﬁhag\/vlﬁHﬁBr anic
as one I'n which the salt precipitates or in an aque

aadion Prganic ewists, by wallamphasic saits cﬁormed)w&ihenpt@rm and/d>r organic

BeSet U Actilos? Wt & EFBREhE T Hor&ife i S iBins batb g basic
Mmdioty a6 @sh as) Bdtaidtﬁmlt@@ff@@EWcﬁﬁe or %Iﬂ%ﬁéfes Wl b&Ric moiety,
f umar at es, ){Idrochl ori des dr obr om des,

Byeh as detney limitegddoa @%rb%mqea@lészwmwaﬁé'émneromjt s8xmay be
|
fbﬁﬁ%‘gﬂ%ﬁié@%g‘%@%@?mw Fosal @t Al hereing

Fbbfrabesytidally bacepteble @e. tr’mm@@mﬂ'@mologlcally acceptable) salts are
al so known as_tosyl at es, t he

RS hotich sihel ST atsomianoR i, SAleER e sgmpoUNdS of the
-Feﬂﬁbl‘éelﬂ‘?ﬁa?%tf@ﬁﬁgd ff8 e&g P]‘éjfﬂﬁ(ebg g?g compound of Formula Il

phar maceutically usefu
wﬁhram@mqunmﬂ am«bmpbaael,ssmheas dnsoubsheht émou:@b(afralmedlum

Ber t .al,, Jaqurnal .of Pharmaceutical Scjenc
Savas SBeaR ot e Sl DiRinittes Af bt Saanunass mecm folowed by
prhmﬁgﬁml cs (1986) 33 201 30 217; Anderson et al,
he Practice of Medicinal Chem stry (1996), Acadeni ¢
Pr essExa@plaryiacid addition salte imoludeacaatds, @EcobateSrhenzoates,

(B hARR ‘@ﬁ%%&%ﬁé%ﬁa@’te”s?ﬁéo o) daereles,

eamphomlfpnat@tsemm@rraew hydyodrededey) e didibRiides, hydroiodides,
ngl ary basic salts include ammni umsalts, alkali

s Jnpleatas, arethanesytanates. naphithatenestdfonetes iitrates,
éﬁélét%s, Bh&GpHAEs SHobIbrTR &lsafid)ihtesS YGEeiAStes LIS, tartarates

thiocyanates, toluenesulfonates (also known as tosylates,) and the like.

Additionally, acids which are generally considered suitable for the formation of
pharmaceutically useful salts from basic pharmaceutical compounds are
discussed, for example, by S. Berge et al, Journal of Pharmaceutical Sciences
(1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33 201-
217; Anderson et al, The Practice of Medicinal Chemistry (1996), Academic
Press, New York; and in The Orange Book (Food & Drug Administration,
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5 and magnesium salts, salts with organic bases (for
exanpl e, organic am nes) such as dicycl ohexyl am nes,

wo 20ma0g190&@m nes, and salts with am no aci ds SUuBCI/ES2005/005614

arginine, lysine and the |ike. Basic

ni trogen-contai ni ng groups nmay be quarternized wth
agents such as | ower al kyl halides (e.g. nethyl,

ethyl, and butyl chlorides, #tonides and iodides),

di al kyl sulfates (e.g. dinethyl, diethyl, and 10
WiaBHingtors D.Cabagheir wasitgsiteh ar Hésbédlsdewr@e are idesrpbrated herein
| auryl’, and stearyl chlorides, brom des and i odides),

by rgfeipncpanereie (e. g. benzyl and phenet hyl broni des),

and n%%%‘ﬁ{)%%ggglﬁ%%‘ﬁg iRc ge%ff}ﬁlémﬁﬂgsg %Iﬁé‘ rtn%té}rs%lts such as

inte P armaceu Ica e sal

sedidivnnlithiuen s poteissiume sahwemkalme embh midtalsalts smﬂh as calcium
base salts are 15 considered equi valent to the fre

gt mageesiuAt Salky. rS@étﬁcyw ﬁ@a@&!&%ﬁﬁ%@%%ame C&F"”GS)

{LE:‘F\ é@é?gélbﬂgx l%"i‘ilnhbés W@él?@%ﬁh%ﬁ'ﬁiﬁbsadﬂs such as

oun S |nc ude the follow ng groups:
a(r@)nm@,rltp@ug laind thellldateeBtaelcmlmg@l nenltabyn@gt@tmﬁ meatheon

of rgrslzggmﬁ‘géé%&s&@ﬁ q(s lggfea agg}b {1? %gn?ﬂgx %tpgl and butyil

&TlﬁhkF)éé‘%rbﬁloﬁ% & %ndégﬂaiﬁmyﬂsmmte@r(e @r anﬁbml ehethyl, and

exanpl e, acetyl,

Ghbbud yulfat]?a) , keng ehaipihalides @gaﬁpmé, Péumét ﬁb@t#@ﬂrﬁwf)ior'des
Seita ot ST Ry oL Yo of PED AR henotfl pipmides), and

&Bkronal |y substituted with, for exanple, hal ogen,
Cl_4al kyl, or_ Cl.4al koxy or am no) fopate .
est er All sygl ACigssalts Qﬂ@??se saltseg 'R‘iﬁ’ﬂﬂ)df@:iiﬁ E@g’paceutlcally

R o 057 BB o S ke .

.-@ﬁr@déredmﬂnﬁ@lemmbdhe faie-fooms of thepborse$rareling compounde for

phosp hat? esters may be further esterified by, for
edpveptian.cohol or reactive derivative

| ‘ therepf] rn"?é &Mlc% nﬁaécé’btaﬁ@eﬁé?@@fﬂhe [ﬂéé’é?rﬂr&imp&%ds include

20

25

30

npoun S , and salts, solvates and
tbrecfdﬂu‘gmgtgreu psf (1) wagboxylic ecid esterscobtaingd kyrestesificalion of the

%ﬁ(ﬁrpé%?r% mij n am%c?ne 8%033%’5'8??3}‘ gfm éﬁlrl))é)rx?llfFFCId portion
PCT / 2 O'e@bggﬁ?ﬁﬁtde‘lébtemoﬁ@@ﬁél@ﬂ?&ﬂ&anched chain alkyl (for

21 All stereoisoners (for exanp

gmpter iacetyb drerapyl.dgutilapr nduiid), sa"smwa"%ylh gor iepéem!ﬁ

BRI SR D bl Jehgyl OIS o exdripe,
§ﬁéh§xﬁﬁ@ih9l@| gl (or ekampie, phedyluggipnally substituted with, for
example, halogen, C,.alkyl, or Cq4alkoxy or amino); (2) sulfonate esters, such
as alkyl- or aralkylsulfony! (for example, methanesulfonyl); (3) amino acid esters
(for example, L-valyl or L-isoleucyl); (4) phosphonate esters and (5) mono-, di- or
triphosphate esters. The phosphate esters may be further esterified by, for
example, a Cq.20 alcohol or reactive derivative thereof, or by a 2,3-di (Ce-24)acyl
glycerol.

Compounds of Formula lll, and salts, solvates and prodrugs thereof, may

exist in their tautomeric form (for example, as an amide or imino ether). All such

tautomeric forms are contemplated herein as part of the present invention.
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such as those which may exist due to asymetric
carbons on various 5 substituents, including
we@e@ashsoneri ¢ forms (which nmay exist even in tPEr/US2005/005614
absence of asymmetric carbons), rotameric forns,
atropi soners, and diastereoneric fornms, are
contenplated within the scope of this invention, as
are positional isomers (suclefas, for exanple,
4-pyridy| and 3- pyridyl) Individual stereoi somers of

the o l‘é’@ﬁ’s%rﬁérst(lft?r exaeIe! §BofmRYric BMes oMl iddfners and

substantlalyfreeo Oother i soners, or nay be
thaellike)enf thé presed mpmpouasisr(inniuding thaese Qi the salfs, seivates and

SR ShR LR SnehEPL BT St i S B,
sEBRTisGHH8é Wbrﬁﬁ\a@%mﬁ%ebw ééyﬁ?nﬁab'ﬁi%(bérﬁﬁﬁs on various

Recommendat i ons. "The use of the terns
subslituents; inqiudidg egrantiaanerisdormsg évhich may @mﬁée\'% in the absence

LR e o S 2 e

fOP8d tdre rb@htérﬁ@l&ﬁécﬁwﬂhiﬁﬁtﬁ&&io@@em‘f tblsodvergmrofastdre positional
i nventive conpounds. Pol ynor phic_for

SUTOBUSISh 86 g aImble: -y EHIANSE STEOYA| Ingividus) seregisomers
i Bé&gﬂbpgageff tr?&n@v%g@?w o efé?ﬁﬁ‘él Be shbstzﬁﬁ@lly free of

I nten In-the present invention.
oThear |eomew,rui9maxz beraztimiged,ofdr lexampleras lm:enwtes or with all other,

ORI SRIRCER MsreRIPamera. el BRI & Me pietns fuyeption can
Hﬁv@akﬁ@% éHRrbcﬁﬁltgufélfoneé‘saHEﬁr@ed b?%gbﬁDPth%M Rﬁecbhﬁnendatlons

cycl 1 n-dependent ki nases .
m«smmdnsﬁealt k&glvatm t@'@dm canc{/ﬁteel&ems)mwed to

ekg%,@ &[\/Af &tk B%Ivﬁfeogécﬁl QFC% g %i %P%Eﬂ@?\% [3 stereoisomers,

@f&ﬁ&%ﬂéﬂto#ﬂeﬂ@%ﬁ)sﬁldnaﬂ%nﬁerb, radentdatas lor predreigs (Of the inventive
Aurora A, B, and C), protein kinase B (e.g
mp(mﬂdshreonl ne ki nases such as AKT1, AKT2 and

3 '(A‘gil)olgﬁ%rﬁrgg fJ)n‘rr#sfo[ tﬂ%:c;( 1 ng@ﬁhéé%&?@g& {&1 %the salts,

ddhfetes @RYprodiEE, of R Goapbubids®f Foinmulan bl elre dntepdech is be
of Fornmula Il are expected to be useful in the
'ﬂﬁ‘é‘ﬂﬁﬁ)}” the prasept BIVENEPRt i ve di seases such as cancer,

aut oi 1 Cn‘ul%}ﬁﬁaé%gcoﬁﬂ'lﬁq"{o feSiRASHTon hé\!ﬁé"ﬁﬁbrrﬁéé&@él@éb

neur o neur odegenerative disorders, arthritis,
pmbbarasatn particalair; thpramlrmpcmrats ofd-qrenua Jli canbgrinhibitors of protein

BB ERR AR AL e

%‘E ek FicIoKY e KB EAdIthe liRE), infit eﬁ-actlvated protein
13 974 C|ted earlier, the disclosure of

kingse PIARIYERKAr elyrogen synthase kinase 3(GSK3beta) checkpomt
kinase-1 (“CHK-1"), checkpoint kinase-2 ("CHK-2"), Aurora kinases, (e.g., Aurora
A, B, and C), protein kinase B (e.g., serine/threonine kinases such as AKT1,

AKT2 and AKT3), and the like. The cyclin dependent kinases (CDKs) include, for

- -example, CDC2 (CDK1), CDK2, CDK4, CDK5, CDK6, CDK7 and CDK8. The

novel compounds of Formula Ill are expected to be useful in the therapy of
proliferative diseases such as cancer, autoimmune diseases, viral diseases,
fungal diseases, neurological/neurodegenerative disorders, arthritis,

inflammation, anti-proliferative (e.g., ocular retinopathy), neuronal, alopecia and
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More specifically, the conmpounds of Formula Il can be
useful in the treatnent of a variety of cancers,

WO ps08iongy (but not [imted to) the fol |l owi ng: PCBUS2005/005614
carci noma, including that of the bladder, breast,
colon, kidney, liver, lung, including small cell [ung
cancer, esophagus, gall bl adder, ovary, pancreas,
stomach, cervix, thyroid, pr@gtate, and skin,
i ncl udi ng squanous cell carcinoma; hematopoietic

cérdm@@cmér HiseaBei Mahiyfalgese disebsels apdIdisdrdsrsaaredistecin U.S.

ocytic | k t hobl ast I
6 8B %mwﬁér e GissigsLig o WIINGHACOTDERIEATETe

! y”p PEBHCWQF% EérH g%‘FFo'Hﬂhrd/nF@ér{ bémehﬂ"f&the

and ietic tuno
tréﬂt@h@tcbf lai verg of caaters| m@llmmg o mobt dinitedi to) the following:

| | euk d
CHANAOR ARG AED el RLIeHIE008h BrEatoraiSpr KHDedbREnS
m%fdo%isnffaﬂ iR h{i’éroé‘%ﬁl‘?iqau gg@n bldddstoBVasapancRas,
e centra er

and nervous syst em
sionedalngicegvix,abyroid, yprostate, nfmd sibhamcbldmg gwamaug@gll carcinoma;

h t her, t | udi

iém“’ﬁé%%?&fm G008 i ddPRaE ieRass TR iAE T Ra anue
WIQWG!‘Hﬂgr at@eligmphoBRstit Ukensiaf Bl-ééllclyh@lhoma T- cell

cance

and Kaposi's sarcoma. Due to the key raole q
lyomzora, Hh@gklgg Wraphemapnordiadgkins Ip;mphoma ahqla/rpqllr{ymphoma

| rs could act as reversible cytostatic

aﬁéﬁi ge%' prﬁ‘gygbe useful in the treatnent gf any

di seﬁéma@@mgﬁ@tum@nﬁmwuroemwmommmdmglawtaana@hromc
proliferation, beni prostate hy asi
mmgewUSAa@mﬁ%m@'wsg’!ﬁﬁ'PssyngFF@TJ?@p Fﬁ' HH@%‘%‘“&
Ié'i‘}l% gscl erosis, pulmonary fibrosis, arthritis,

psori '35 s, glomerul onephritis, restenosis fol | owi ng
angi- mn’naaiqf meseadwhadrorgnm,gaclydingﬂfjtpesampm andcar

for rratl on, inflanmatory bowel disease, transplantation
rpabdqm YRRRICYMAot oxi ¢ shock, and fungal infections. 30

Compeyndss &f th%%e'ﬂt‘ﬂa@ahd 'pe'npﬁBValNe?&bdsesyé%@ﬁwuindlddm@e

treatment of zhei mer"s di sease, as suggested by the
astoeytpnfd, m@ur@lah@ma:&hsmaamqhsolnweﬂn@maSt ad

oo EARE A Ghol RSN o Bl SRS

&WM‘% Oiedfﬁféﬂ;'h@ pigmemysunmckitataetanthbira, thyroid follicular
apoptosis. The apoptotic
cancer and Kaposi's sarcoma.

Due to the key role of CDKs in the regulation of cellular proliferation in
general, inhibitors could act as reversible cytostatic agents which may be useful
in the treatment of any disease process which features abnormal cellular
proliferation, e.g., benign prostate hyperplasia, familial adenomatosis polyposis,
neuro-fibromatosis, atherosclerosis, pulmonary fibrosis, arthritis, psoriasis,
glomerulonephritis, restenosis following angioplasty or vascular surgery,
hypertrophic scar formation, inflammatory bowel disease, transplantation
rejection, endotoxic shock, and fungal infections.

Compounds of Formula Il may also be useful in the treatment of
Alzheimer's disease, as suggested by the recent finding that CDK5 is involved in

the phosphorylation of tau protein (J. Biochem, (1995) 117, 741-749).
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response is aberrant in a variety of human di seases.

Conpounds of Fornmula IIl, as nodul ators of apoptosis,
wowdos/okmogisef ul in the treatment of cancer (i nPCTIUR2095/005614

but not limted to those types nentioned herei nabove),

viral infections (including 5 but not limted to

her pevi rus, poxvirus, Epstein- Barr virus, Sindbis

virus and adenovirus), prevegtion of AIDS devel opnent

in H V-i nfected individuals, autoimune di seases

(I ncly Mo c%rnlldlg‘ll'i nvégdﬁbfé*o?mtﬁbﬂt ﬁBéﬁtosns The apoptotlc
au

erythena oSus, Oi mune I'ated gl onerul onephritis
régmfmtlsnademahhm & wanetypn‘mumam g;saaﬁe'aa@aam@uylds@ﬁéprmula i,
di sease, and aut oi pmun tes,.ne

agenPoainsn &f aPPRiosts vof be ﬁ%%f‘f' i F%*’ﬁa{’ﬁ%%t’ qisEneer{ipgyding
b él AARLAES t Jﬁ)seatzﬁé Frentdhed- He?éfﬁbb@vdﬁ wW&raf infections (including

I nson’s anyotrophic lateral sclerosis,
bu¢hbtlimited po Yerrevira, pPOXNinS, Em@mﬂ laarra/urmpﬁy\d@ﬁjwrus and

bel | d
a%%%ggﬁ@aé@e%ﬁ%r@ @%)%e Ie:?% §9§|§§él§ff£‘{f&éé¥nﬁrﬁ9lﬁﬁéls
o ﬁﬁﬁﬂﬁ@ﬁls'e%éé thbf@l@ﬁhg Bt dtainaited fmtémﬁj Iopusn jury,

m a, atherosclerosis, 15 toxi n-ind

eaymemm@ AUtQIMMyRe m@@&é&omﬁéﬂaﬂ%%@isc amewng@a% gghritis,
p%grrll%lg%?:tp aul ”BMSLH?S%S? o L oh & BURMUHE (‘i"aBﬁ@?s%ellltus)

nerative di seases of

d@dﬁé&ég&i@éﬁt@ansamre includihg Uuhlgotbumted)to Alzheiredr's disease,
osteoporosis and arthritjs i rin-

AIRSlatedsiamentiay FRTKOSPN Sy §(|°, €, ﬁzum)f I%h\{%r%g?lgroms
ngm% agrﬁ{eﬁt%@.ﬁ%puﬂﬁﬂrgﬁ@@ﬁl% a?@?ﬁy afd c@‘ia can d 3@| eration),

tors o CDKs, ate
rhbelodysplastioyrarbmesaaphaisic anenmAsemmm@lw aspegiated with

Beaaria erctione. TaHa o Rt ar T pirbAET At eRbsclerosis,

tEWﬁalHduE’é’d)bl' bRERoVidiMed INBF B%éébéslﬁierﬁémglc@ dlseases (lncludmg
stern-Barr virus, Sindbis virus and _adenovirus).

lﬁurr[mmmﬂlsddb droominiamemia angyapiastis arRemind: deoeneraie dfedases of
h
(e T sneieal neteaAniina B BTSN 0 iddhofissiy 3R
%ﬂﬁrﬂ%’) asp ﬁmkéérikuw&mrm@mmum@ysmt fibeosis; revléple mlel‘ogsls kidney

l'ocking the progression of pre-malignant cells that
diseases arcdagneeiipained an insult or inhibiting tunor

Lgle? 5¢8p1r9%8n§8 HI;F?%P'%% urIT|b Perlgﬁigﬁ%rggf etFSIIEBSCLZI? Ccdemodulate the
réeba@ﬂmu&r mm&mhmmmsgmsmld therefore be

u$ g?lﬁgggﬁgwﬁgk%} \?lral mferc]:ﬁ ns lmaugl%tg St n'ort]rlllhwkft'e%clo%—llelf human
papilloma virus, herpesvirus, poxvirus, Epstein-Barr virus, Sindbis virus and
adenovirus).

Compounds of Formula Ill may also be useful in the chemoprevention of
cancer. Chemoprevention is defined as inhibiting the development of invasive
cancer by either blocking the initiating mutagenic event or by blocking the
progression of pre-malignant cells that have already suffered an insult or
inhibiting tumor relapse.

Compounds of Formula Ill may also be useful in inhibiting tumor

angiogenesis and metastasis.
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ki nases, e.g., protein kinase C, her2, raf 1, MEK1,
MAP ki nase, EGF receptor, PDG- receptor, |G-

wo ewspsns P13 ki nase, weel kinase, Src, Abl apdr/ukee5/005614

be effective in the treatnment of di seases associ ated
with other protein kinases. 5 Another aspect of this
invention is a nethod of treating a mammal (e.g.,
hurman) havi ng a di sease or c@4diti on associated with
the CDKs by adm nistering a therapeutically effective

amou s boiHdd fﬁ%mﬂﬂ& 11 ATEROA18E et as fstiBlb®R dfldthelopro@eln

phar rmceutl cal acceptabl e salt, solvate or ester of
kiwisds, egrmnot&ﬂn kmasBeC rherdarafl 1 0MBKHr MAR k@@saoéﬁéerq‘@ptm

i R B AR e d SRSt s
ﬁ?éﬁ\ﬂ?m‘ tﬁeQF&Hﬁwe‘Pﬁ Bl diseadbs aB8Hdigtealf wbl@@ﬂ"lem:brgfmm dmpases.

a conmpound of Forrmula II1, or a pharnaceuticall
accerﬁtrwfolh@ aspeact of iy inveniien és panethodafitieat @%Mmal (e.g.,

R e R A iRty 1
RAPIHRENIR] 4 erabbbticully effective @mxfurardflat Gemctene compound of
treatments such as radiation therap {@ o%r} 9F caid
Resmelalit or ecplEsmasguhealy aeRiAldn SoROMAE g eug” Of sa
%ﬂﬁﬁ |thl af Lyhagtatic agents, cytotoxic agents

or exanpl e, but not limted to, DNA
i nt er/aptefe&eagmsege( S abbuta& 0011 4p1500i mgikg of body weight/day of the

doxor@ﬂ]& é&r)gwag <?ll o n SF %?lgﬂ)( E‘%%Frgé %Egég%éggdt 9 011025
né@[}la'cff%a%&% ht/djél}lbbb (BRfpdUFACET RsTiulA NPtseAph@naceutically

tost ar, or topotecan); tubulin
doceptabie Sall, supeateor @stetofsaihaemposRedl .  docet axel or

(D et B aBS5): DBECTE BRSPS gl WS bRon

@dhlinietered ﬂfgéther angéquaritialy) witIﬁE@n(a&imhoaasof anti-cancer
nmet hoxtrexate); al kylating agents (such as

treatoeotoaucieas mmmmrﬁms rRANOBERE OF FLIP| AfigFAncer agents
BBl B A AR s, o gl asents (such

adfor ixaaipte, (R ¢ot amneSABABNHI'Mdka[:ﬂv@ ag{a(atsj(saguh as cisplatin or

w%)gpt%lc%sg%eg :Qog;_%awtere qaxglgrtgpgljg_opneenragéﬁ iBHSI° &uch as

étoﬂ)g%ﬂgg égg%lg%ﬁlrﬂergsé)?( Aititord Eé.rd?n' FErindtEMe(or CRTHAE,

rom Sc eri ng- Pl ough Corporati on,
d:ﬁanpiostmt or td}sleﬂec)sm)s@vjop]m intpraciingi dgents (ueht &Sapagllt@gel

deratang) of b e8PLIONBSR BpLPRRAT SRt (g o SRt ffmicilate
%ﬁﬂ’ﬁééé’ inhWior € (QUEReasb aluopdurabieyvadtrigtaboliteSNEugH 4662

farnesyl prot ein transferase inhibitor from

Betrrdioxmtedr alkgating RoRDtD (ush FsrenmaatomdeXJ=y084E 4 from
§chenng-PIough Corporation, Kenilworth, New Jersey), cyclophosphamide);

Farnesyl protein transferase inhibitors (such as, SARASAR™(4-[2-[4-[(11R)-
3,10-dibromo-8-chloro-6,11-dihydro-5H-benzo(5,6]cyclohepta[1,2-b]pyridin-1 1-yl-
]-1-piperidinyl]-2-oxoehtyl]-1-piperidinecarboxamide, or SCH 66336 from
Schering-Plough Corporation, Kenilworth, New Jersey), tipifarnib (Zarnestra® or
R115777 from Janssen Pharmaceuticals), L778,123 (a farnesyl protein
transferase inhibitor from Merck & Company, Whitehouse Station, New Jersey),

BMS 214662 (a farnesyl protein transferase inhibitor from Bristol-Myers Squibb
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' &ymbwyuidewblcmrr%mramwnp

Phar maceuticals, Princeton, New Jersey); signal
transduction inhibitors (such as, Iressa (fromAstra

wa@ensoseoPhar maceut i cal s, Engl and), Tarceva ( EQMR/kKsmas@5614

inhibitors), antibodies to EGFR (e.g., C225),
GLEEVECTM (C-abl kinase inhibitor from Novartis
Phar maceuti cal s, East Hanover, New Jersey);
interferons such as, 5 for eysmmple, intron (from
Scheri ng- Pl ough Corporation), Peg-Intron (from

Pﬁ%ﬂ‘ﬁ%b@ t%l?%ﬁn&%rﬁ’q{lé\k'ﬁ? Inapﬂﬁﬂﬁénédlﬁftﬁﬁﬁnhlbltors (such as,

onbi nat i ons; aromat'ase lons; ara-C
Ir&dsa &y Astra Yeogea Phamjagemnalsa,kﬁmgiandj Harceva (EGFR kinase

keSSl BPH T B0 SR PE TS 298 it

frgmpo ; OHTE Iﬁﬁarnllé t@HlsdEas{\/ﬁbHB%ﬁNe\ﬂQe@@WﬁﬁMDhs such as,

man, Tri et y enenel am ne,

fd'nemrhplleemmdm msphen@gﬁprlmgm@m@raﬁonEﬁ&ﬁ;b’ﬁmﬁe(ffom

méf’wtg{ﬁﬂggr?%fqgﬁpr lgpbjgmrmqga baz#%gg InsAL RSmatase

cEHtﬁﬁ’étﬂiHsn%r@-@%@ﬁéh@curﬂ&@id@'nabhﬂ eln%ltab(rl\él n,
oxal i platin (ELOXATI NTM'ffom Sanofl Synt hel abo

Ph ar r@t@&f RotHcancer @ireknowe ascyttaneoriashg)agends ineludeBut are
ﬁcn erﬁcygg%?gﬂdn%hlm | ik sﬁmﬁénﬁl ;ﬂ'Lapan

rubicin |ru Icin, ldar
dﬂlér@rﬂm@ll Pipdbeomeno ﬂeﬂwlnn’emétahnng,m n- G,
L- Aspar ‘%I nase, Teni posjde 2,7a- thlqﬁ:él eer adi 9Ié S :
TrieghyignethianhespheramingcBugy i9&nl-QBstINe, Streptozocin,

o) tleIBQU in Leie! 81MeRa %ﬂﬂﬁ‘ieetS-Thloguanlne
TS, IR 0fging! CTRF Sai

one acet at e, rednl sol one, ™
mmmbtmprmmmeqxanamﬁr wnosmhon&ahmtlm@@xﬁaﬂﬁ from

Oglog gp:moﬁﬁa%rm}_%g.{r ox“%ﬁ‘g{%ﬁ%} €h&hfostatine, Vinblastine,

WREH SRR VRRsirgd, CEIS%%W @achﬁéﬁy@irﬂ @rsunorlibitidrDeorubicin,

Torem f éne, goserelin, B atlélgjf Carbomtt@m i
€08y BU2IMECIN myien-C

T
Congﬁé% ImrbaRisah: EuoX¥fBsteishdll DloRiddiSndlone proplonate

nati on therapy to a patient in need of such
'Ié&mmlacmlrmMagestmmetater Methilpredaisaiene.iMethyiestosterone,

SN T s oy .
i uerlﬁtlbgT Thﬂjé C'E()sﬁ?‘iﬁﬁﬁﬁ Wdté%xy?gogéﬂbrmltae Leuprollde
Bu&mrﬂan’é@%ﬁ%%@%ﬁ@ P, Kisplatiny Cgafs RledinoHygppyurea,
%ri%fs%grtﬁe %E%ﬁ% rﬂac glﬂﬂ?anéq{m Ltk aie tl.'é%ﬁﬁ%olgabdabébene

reft a er ént osage amount s samne
Anastrizeld, 4 @irzoies peaitabines Relokatine, Dovloxafing, iomi ti ng
illustration WO 2005/ 082908 PCT/ US2005/ 005614

Hexamethylmelamine.
When administering a combination therapy to a patient in need of such

administration, the therapeutic agents in the combination, or a pharmaceutical

-~ composition or compositions comprising the therapeutic agents, may be

administered in any order such as, for example, sequentially, concurrently,
together, simultaneously and the like. The amounts of the various actives in such
combination therapy may be different amounts (different dosage amounts) or

same amounts (same dosage amounts). Thus, for non-limiting illustration
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26 purposes, a conpound of Formula IIl and an

addi tional therapeutic agent may be present in fixed
Ww@emang®og dosage anounts) in a single dosage upCT/US2005/005614

(e.g., a capsule, a tablet and the like). A

commerci al exanpl e of such single dosage unit

containing fixed anounts of two different active

compounds is VYTORIN(r) 5 (agail able from Merck

Scheri ng- Pl ough Pharnmaceuticals, Kenilworth, New

) nt ma

oY) oAU AP Pahy KRR S Bpey aoon may be
pnelsee’nn foredadmbiintst (desdge agwurdsigie aleingld deshdecurit (€-8n@

ceg,ghsl?.ullﬁ ¥ Fa(%g to%}gha G"éclighgéal | ar‘i:ﬁélé%gﬁ%ﬁgtof?shgrt\ réelﬂ@iea méggage unit
cdiBinig fixe® bRBIRNET RS diffefshti e don@stinds is VY TORIN®
synergistically wwth known cytotoxic agents i

n
(avad@tderfg)rapM@thsﬁ@e(rlmg -Risbgh $harmaceaysjlsiisenilwetly, New
J n‘g)gunds of Formula Il may al so be adm ni stered

e ntially with known anticancer or cytotoxic

agentffioﬁfﬁlﬂﬁte% soHtixaatdose, sochgbaibimatidrsproducts employ the
I nappropri ate, The invention is not limted in th

C@@qgem%of tiis Hyentpr within B desagnolangs %@Sq@eﬁmlﬂaand the
o{hgtrﬁoﬂg t?tﬁjcfgllg fa%g ﬁé %SER{ SOEEatthd R within @S d’i‘jfs'égé range. For
aantni's £ oxl

gy on nown anti cancer or cyt
exgeaple, tl’n‘@CDﬁZthmtortdlmnugmetrcae bear found tp adt syhergistically with

B S RSSRek b S i o, 200
C%méih chf FRARIAS 111 E;%E}(‘fﬂ’éo B@%lﬁﬁte@%eﬁ?allﬁ@ﬁﬁ known

niques are within the skil persons
aemarioed or sytotexiagents waen aasarabmehdn fﬁ@rmtgetlon is inappropriate.

TREINALBNIs et RVPUAT e s s i PORDLABS of
FbRASk 1AMAa¢ BERRIAIAISHErebdither pribk ko oP&ftér administration of the
pharmaceutically acceptable salt, solvate or ester

knowp @pticanerr ercyietoyistagemt oner exa rﬁ@heet%ﬁytot%%@wlty of the

t.
e O R e s S
adﬁﬁrhlwdtlcbdmﬁit?mﬂﬁtianc@‘f égimés Cﬂfiﬂct:eﬂfﬁemoh?(glg@ib 57 3375 Such
roperties of the conpounds o s, inventjon
tdcbilaassareoyhin fon BRI 6f PRI SLIGHE AbSaysl aptending
pﬁg Jags) Lgfl ed pharmacol ogi cal --assays which are
scribed | ater can be carried out wwth the conpounds

accoAdcaglingly} inean aspadt; this iandntidreinclydds comBidatiang comprising
i nvention is also directed tfo har

i eut ic
ap LT et 00k Carampcs el ERTUAI ot 2 Pommacaiticaly
aE@édﬂébﬁz 44, soRfatéloP BB dbf Cafﬂd an éﬁf‘cﬁﬁﬁ abbRe WPmore anti-
2005/ 082908 PCT/ US2005/ 005614
cancer treatments and anti-cancer agents listed above wherein the amounts of
the compounds/ treatments result in desired therapeutic effect.
The pharmacological properties of the compounds of this invention may

be confirmed by a number of pharmacological assays. The exemplified

- pharmacological-assays which are described later can be carried out with the

compounds according to the invention and their salts.
This invention is also directed to pharmaceutical compositions which

comprise at least one compound of Formula Ill, or a pharmaceutically acceptable
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27 salt, solvate or ester of said conpound and at
| east one pharmaceutically acceptable carrier. For
w@e@pasiong) phar maceuti cal conpositions from t hBCT/US2005/005614
conmpounds described by this invention, inert,
pharmaceutically acceptable carriers can be 5 either
solid or liquid. Solid form preparations include
powders, tablets, dispersibld granules, capsules,
cachets and suppositories. The powders and tablets
saltBsoPsteCaBteSeibaM corpoualdaird &t ieastaditaiph8bmpesutizatly
active i ngredient. Suitable solid carriers are known
acceptehle eg'fiere. g., magnesi um carbonate, magnesi um

st e ’

L RopEFeplEon il S BB ISRORL e AHEBIAS:
deboritved B}dltmabrh\&erft@h irrent, p@dnhabemtcauilymcept‘abdmpanersban be

,Egar naceut i cal |§¥) acceptable carrie an 1?%3 g@
eithahseliteuiquid s §olig 4073 PECRYAHBRS 1N fit:i n

i R
o Sl S8 oI o poer

tatiiatst may beReomprisadchof ﬁormabctut(ﬁmdabmﬁ ra5mearpantaa¢tmﬁsslhgredlent-

S%t@&#p@ Gt ABHORRA T a1 G- IS srBat!

m& Rk mséféé’rta't@rlélcf @[lgalp@ﬂ@ﬁkﬁba'TdU%t@CbbWﬂew cadfetsi
sweet eners and rﬁ@?am iers for.oral solutions,

capaelpemndmum assolid |d@ﬁgge forgus suitaliener @ighreminjatsation.
e i L AC B S8 P3RS Pt f

for Verduat dampagitions) eraydse fonlnat manSGenmbros(eUl)dRemngmncher
form which may be ip conbin

Phstacabtcal Sapnoes, 480 Estion L 10aBh bk Bfiptishias Go-; Easton.

N o) fvgﬁ%ed gas, e.dg. nltrogen Al so included are solid

preparations that are intended to be converted,
. shoritidyid fefro peepsrations indlepe solitoms muspanalpnemdf@nwsmns.

Aqe%arag% o alﬁ},@?{ Zﬁlgﬁgjogsper %SP 5vn§f%r;ctgh§§.'l'8ﬁg géy?%oﬁ%olutions for

- pa‘?@}‘ﬂe?él%j%ctla}'i‘ ®r %BHWBHW%WHetérK@rs'dh‘deéﬂécﬁﬂbrﬁWr 8t eoltions,

Iverabl e transdermal ly. The transder nmal
suspapsxens iapdseroalsiansk d_igid foom preparatieassay aspdneiude

r 0s and/ o ns. and can be included in a
Sq?‘lﬁ SQFWéanﬁﬁ?Lﬂ 'an'stﬁ%'%tri x or 30 reservoir type
as &osOMHrephirativs duitableforiinhdlgtiont May ipdlugeselutioms and
conpounds of this invention nmay also be delivered

salidpdupaweenarg, whickmaybe | eprabigtipsith a pharmaceutically
2 RIS LERRY, 6@ LY aRinkRLbAFEL] Yas, e.g. nitrogen.

Also included are solid form preparations that are intended to be
converted, shortly before use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions and
emulsions.

The compounds of the invention may also be deliverable transdermally.
The transdermal compositions can take the form of creams, lotions, aerosols
and/or emulsions and can be included in a transdermal patch of the matrix or
reservoir type as are conventional in the art for this purpose.

The compounds of this invention may also be delivered subcutaneously.

Preferably the compound is administered orally or intravenously.
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WO 2005/ 082908 PCT/ US2005/ 005614 28 Preferably, the
phar maceutical preparation is in a unit dosage form
wo 200588908 f orm t he preparation is subdivided PEL/US2005/005614
suitably sized unit doses containing appropriate
quantities of the active conponent, e.g., an effective
anount to achieve the desired purpose. 5 The quantity
of active conpound in a unit28lose of preparation may
be varied or adjusted fromabout 1 ng to about 100
ny, Fﬂ*e?t{)r%b@rb'tﬁ’e h&maReUEalprddardtoriRanta gt @8sad@fcfm. In
preferably’from about 1 ng to about 25 ngy, according o
such fotrhetheaprepardtian iappbdivitedonto Fuitably sizgd urikderes containing

erpRRRI Ermuirrdtes of i ShEaRT eI 8L oL Brregis appunt o
acgl%%i fhebdhednsurpbsat ed.  Determination of the proper

r
osage reginmen for a particular situation is within
t he Thetiuantdy of metive eompernd dmaaHiitdese ot prepartign may be

daily d i vl ded 1 Ni i
e 5885 Y ehBELINCE B0 1 QP35 EER, o goout 1 mo
to TabRAY 80 Gig Ofore! pigiéribhafrbmnatsdutthmgctorabmu @5 g, ateording to

i nvention and/ or the pharmaceutically acceptable salts
the ipartiganppplicalion.eqgul ated :according to the judgnent

of t . b . : )
s, T BLh BN b Bl delna BY) (tidd Mo ifding 8RB
regaivemienys of thelpmtieptrand tee beverity of tkaceddition being tieated.
recommended .daily dosage regi nen_for oral . e
DaleRMiNaton attas Prapg; dosAge reomEm IR PATIrIRl Sfuation jsoyithin the
skaP&r 1M/ A8Y FoPEShRIMdN e, theitdPdailydddsiye My B dididedidhd
two to four divided doses. Another aspect of this
adminégtereshiniportions dudngnthe daygs sequieethpeut i cal | y

11 Tt SEhQRE AR auRhay B SbafiERaIR B I Emegidy & the

- inPEntRs 8hd/F tplareeaaeRtiballpacceptabler sersahtictdMil be regulated

acceptable carrier, vehicle or diluent. 25 Yet another

- acespding tefthe judgmentaithe atterdingiglipidaneergitagng su ers as. -
g . - | . .
o, Phals o, B8 o MR At e Pl B¥'sByplity e Byryptomg being

trédted. FotypitHldecomimendedaaily dobage régiassn foneralradmiaisteation
camEraRATALt RO (6 aboith S0 e Rie apbs Lo Ay to 200
BB SO H A ERERL 30 TS | Teer o, 8 o neec

pr opdaedheraaspeay of thislingeatiqn ésa kticomprising @ thetapegtically
ef?é)cqﬁ/teraumegunt of at least one compound of Formula Ill, or a pharmaceutically
acceptable salt, solvate or ester of said compound and a pharmaceutically
acceptable carrier, vehicle or diluent.

Yet another aspect of this invention is a kit comprising an amount of at
least one compound of Formula Ill, or a pharmaceutically acceptable salt,
solvate or ester of said compound and an amount of at least one anticancer
therapy and/or anti-cancer agent listed above, wherein the amounts of the two or
more ingredients result in desired therapeutic effect.

The invention disclosed herein is exemplified by the following

preparations, proposed pathways and examples which should not be construed
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WD 2005/ 082908 PCT/ US2005/ 005614 29 to limt the
scope of the disclosure. Alternative nmechanistic

w@2a08082988 and anal ogous structures will be apper/Esi00$/@s5614

those skilled in the art. Wiere NVR data are
presented, 1 H spectra were obtained on either a
Varian VXR-200 (200 MHz, 1 H), Varian Gem ni-300 (300
MHz) or XL-400 (400 5 MHz) &% are reported as ppm
down field from Me4Si wi th nunber of protons,

tonithititlve scopé 88 theadidclogupd.i Afjlerative anéchanistidepathways and

soRescn S T bt ST ERSeR

S o R e R BBl S iver
3 - i f i ,

VAR g, 9. G4 ol pono 800 #TH-460 e

MPHBGENd Sre Bpdrtedsdsoppmatisivii field fesrarneg8i withnauadtser of protons,
observed parent ion are given. The follow ng sol vents
maiiplicégeand coaplibg constantsin iHertbyndigatied parenthetically. Where

i.ati . Thin | h t hy:. TL .
LG st ied el e, oS HEr ARl Ysind A oPntied,
BityRasAs APRYE mbkk isheefroartdcdrd Shimadiu Set hydAaceslumn:

Et 3N or TEA 20 but oxycar bonyl: n-Boc or Boc nucl ear

Altegh slatinune £J8asoBicspRcITBELS ginM NRRIradiegtiflpw: 0 min —10%
o e R T DRy B ks T it 5, 10% Grag. ©
mith H $top| &sd themdtentiore tiolel dred sbsérvedrpamsnt ign are given.

T B R SRR ST b e

abbreviations:

- Thin Iayerf chromatography: TLC

dichloromethane: CH,Cl,

" ethyl acetate: AcOEt or EtOAC
" methanol: MeOH

trifluoroacetate: TFA

triethylamine: EtsN or TEA

butoxycarbonyl: n-Boc or Boc

nuclear magnetic resonance spectroscopy: NMR
liquid chromatography mass spectrometry: LCMS
high resolution mass spectrometry: HRMS
milliliters: mL

millimoles: mmol

microliters: pl

grams: g

milligrams: mg

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

EXAMPLES
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conpounds described in this invention can be prepared
w@s2005/08Jd9ost rated in Scheme 1. Acyl ation of thePCT/US2005/005614

appropriately substituted 3- am nopyrazole |I and

base-catal yzed cyclization |eads to thiol 2. Schene 1

2 R R2 HNR 1) Ethoxycarbo S NN2

i sot hi ocyanate ~' 1) Mel Y : K NN HNN2) NaOH

N N 2) PQCl 3 100 3,2 RINHR R. R ( R3N1

m CPBA" IQF”eka'NthCﬂmHQP”dﬁl d,quHdi Mh%'%!%ﬁ?‘ﬁ'@” Hﬁ"F@ng egared as

ﬁl%tra@ed\/ﬁf Bihéieon Acyidtin! dfahé %pr%tély%ﬂb%ﬁﬁﬂ@@t&

h the desired am ne gives 4, can

tanangpwraﬂ@lﬁ 1 @and hase-chislyzed cyclmlonsleadmo tlm(i)lcﬂat i on

and nucl eophilic displace t . PREPARATI VE EXAMPLE

100: H NH2 Nu0 O 10 NI Fﬁ‘&l‘a—r"e—F%

R 1) bonyl HoF é N Re
oxycarbonyl g N
HZN% isothiocyanate \\l’ Vg 1) Mel Y \[45
7 - NN~
HN~y 2) NaOH HN\ﬂ/N N 2) POCl, YN
1 o) Cl 4
2
’ R'NH,
R2
R? é N
RE__N.__ 1)m-CPBA T ﬁ
/ N\ N\N
NYN‘N ~ 2) Nucleophile H\Nf
HN\R : . R
5 4

Methylation, chlorination, and displacement with the desired amine gives 4,
which can be transformed into the desired products 5 by oxidation and
nucleophilic displacement.

PREPARATIVE EXAMPLE 100:

NH, N o
5 — 4¥

To a solution of 4-aminomethylpyridine (1.41 mL, 13.87 mmol) in CH,Cl,
(50 mL) was added BOC,0 (3.3 g, 1.1 eq.) and TEA and the resulting solution

was stirred a room temperature 2 hours. The reaction mixture was diluted with

H20 (50 mL) and extracted with CH,Cl,. The combined organics were dried over
NapSOq, filtered and concentrated under reduced pressure. The crude product
was purified by flash chromatography using a 5% (10% NH,OH in MeOH)
solution in CH2Cl, as eluent to give a yellow solid (2.62 g, 91% yield). LCMS:
MH"= 209.

PREPARATIVE EXAMPLE 101:
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To a solution of 4-am nonethyl pyridine (1.41 niL, 13.87

mmol) in CH2CI2 (50 nL) was added BOC20 (3.3 g, 1.1
w@epop/08a908 TEA and the resulting solution was BCT/USBO5/@05614

roomtenperature 2 hours. The reaction m xture was

diluted with H2O (50 nL) and extracted with CH2Cl 2.

The conbi ned organics were dried over 15 Na2SO4,

filtered and concentrated unddr reduced pressure. The

crude product was purified by flash chromatography

using a 5% (10% I—lé@,—llnl\/b solition in CH2Cl 2 as

el uent to give a eIIowsolld(26 @ % yi el d).

LCVS: M H+= 209. EPARATI VE . EXAMPLE 401:

2005/ 082908 PCT/[US2D05/ 005614 3§¥ Nuo I -- 10O

I NN By essent Ny the sane precedure set forth in

Preparative Exanple 100 only substituting

3 arrBtycm;sehyhltwttieoktame proeedibe\set tarttpouiice peastive Epambe 100

oglypmgs eI : O Olgl)@éypgg? &092% el %L@conapoq@%fals p(rjapared as

0 o] re ed in Preparative
agR1Bus % 108,95 ‘P‘@"’% %%Mrﬁ‘m‘*ﬂ? TR0%pa 2 (5 m) at 0C

RRE’ABA&'@VE}H)Q‘B)AP 1.0 eq) and the resulting
solution stirred at OC 2 hours and stored at 4C
overnight at 10 NI{I\S‘IE nme the reactl Xture was
warnmed to roomite ra

e and stirr \g The
reaction mixt was di | ut-ed—wist h H2! amd ract ed
wi th CH2C 2. Thd conmbi ned organic re dried over
Na2SO4, filterel; and concentrated. >yhe

0

To a solution of the compound prepared in Preparative Example 100
(0.20 g, 0.96 mmol) in CH2Cl, (5 mL) at 0°C was added m-CPBA (0.17 g, 1.0 eq)
and the resulting solution stirred at 0°C 2 hours and stored at 4°C overnight at
which time the reaction mixture was warmed to room temperature and stirred 3
hours. The reaction mixture was diluted with H,O and extracted with CHxCl.
The combined organics were dried over Na;SOy, filtered, and concentrated. The
crude product was purified by flash chromatography using a 10% (10% NH,OH
in MeOH) solution as eluent: LCMS: MH*= 255.
PREPARATIVE EXAMPLE 201:

H\H/O H e}
Y e

N N
X0

A solution of oxone (58.6 g) in H,0 (250 mL) was added dropwise to the
compound prepared in Preparative Example 101 (27 g, 0.13 mol) and NaHCO3;
(21.8 g, 2.0 eq.) in MeOH (200 mL) and H-0 (250 mL). The resulting solution
was stirred at room temperature overnight. The reaction mixture was diluted
with CH2CI2 (500 mL) and filtered. The layers were separated and the aqueous

layer extracted with CH,Cl,. The combined organics were dried over NaxSOa,
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crude product was purified by flash chromatography
using a 10% (10% NHAOH in MeOH) solution as eluent:
wo BNS0sdobs-= 255. 15 PREPARATI VE EXAVPLE 201: PIDUS2005/005614
NO I NI NOAsolution of oxone (58.6 g) in HO
(250 nL) was added dropwi se to the conpound prepared
in Preparative Exanple 101 (27 g, 0.13 nol) and NaHCO3
(21.8 g, 2.0 eqg.) in MeOH (262 nL) and H2O (250 ni).
The resulting solution 20 was stirred at room
' & RAsrek lirdodivé @ White solid (21.0 g,
ﬂlgeﬁ'ggtée@& B%ﬁgﬁﬁ‘t%%@zﬂlh(egg%&n{) and filtered. The Iaye(rs d
73%r el pdSaid w285t he aqueous |ayer extracted with
o _comi _gani cs were dried over Na2SO4,
57y 52005/ 005614 32 filtered, and
concentrated under Heduced pressure to give a white
solid (21.0 g, 7 \)ﬁk@}\% M5 M= 12 PREPARATI VE
EXAMPLE 300: H "~ NH2 10 \ |\ HI NN 6 65
The conpound pr aleg in Preparativ npdie 200 (0. 29
g, 1.29 mmol) s Ustirred at room tlg rature in 4M
HCl in dioxane (ON97 mL) 2 hours. TheN reaction
m xture was conce@trated in vacuo andOused wi t hout

EXAVBDE Spound Piaperac i PEERApiNe Exgiaple 200 (0.29'G; 1.29 mmol)

was stirred at room temperature in 4M HCI in dioxane (0.97 mL) 2 hours. The

reaction mixture was concentrated in vacuo and used without further purification.
LCMS: MH*= 125.
PREPARATIVE EXAMPLE 301:

H
Nm/0j< o NH,
2 o} _—

-~ ) - HCl
N. L. ‘ ,
Mg _ XNy

By essentially the same procedure set forth in Preparative Example 201
only substituting the compound prepared in Preparative Example 201, the
compound shown above was prepared. LCMS: MH*= 125.

PREPARATIVE EXAMPLE 400: ‘

OHC\ﬁN STEPA HO | XN STEPB
| - ~ '
N/)\NHZ N)\NHZ
o TN = Wy
NS
HCI N” “NH, \N NH,

STEP A:

A solution of aldehyde (50 g, 0.41 mol) [see, for example, WO 0232893]
in MeOH (300 mL) was cooled to 0 °C and carefully treated with NaBH, (20g,
0.53 mol in 6 batches) over 20 minutes. The reaction was then allowed to warm

to 20 °C and was stirred for 4 hours. The mixture was again cooled to 0 °C,
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O O 10 By essentially the sane procedure set forth in
Preparative Exanple 201 only substituting the

w@ 20up082908 prepared in Preparative Exanpl e 201, P€TES2005/005614
conmpound shown above was prepared. LCMS: M= 125,
PREPARATI VE EXAMPLE 400: 15 OHC NI STEP A HO I N STEP
B ~~ NNHZNNHR2C STEPCHN | 2 H °~ NNH2 N NH
STEP A: A solution of aldehy@ (50 g, 0.41 nol) [see,
for exanpl e, WD 0232893] 20 in MeCH (300 nL) was

c%r%@.ll Rﬁ%l.f gv@ﬁﬁjs t‘t.‘:rr§tfek!I édﬁédu%ENHS’CM’ahB durBEAtra e, Flash

bat C over m nutes. The reaction

clmmnatbgraphw (6w 8% BN aIaGHIBHE kharanids e premanbiconol
Xt again cooled to 0 C, WO

(32%%%)2%8%9%'7@@65?%05614 33 careful l y quenched

gwigifhgsat ur at ed aqueous NHACI, and concentrated. Fl ash

—cnromat ogr aphy (5-10% 7N NH3- MeOH CH2Cl 2). provi ded t %
pr i mév sluery ©blatgohof Byg, @2@mgg fepm ,Pgﬁfpar@gyp&ﬁa%cplg(ﬁo Step A

T R A i e
ovv&%ﬁwe}/@m@ mg%t@s;mafhelreatmrt weattieeh stitred SVEiAgkEaraq °C
Téei ma{;glabgl\ég:qogﬁgwggtldgggzzgrrlgg-ﬁbggégg%a? gng\%%n P fered. The
r%ﬁﬂﬁr?é‘hé@{e%nd%é’é T, okfagﬁggtt/ﬂg%cuafaéa UReB2bi IHEr S4it).

e sol ed ‘overni ght in
STERIC:(38. 49, 52% HCI salt). 10 STEP C. To a 15 nL

ot hRE rRgE Al Hhefethin e BB o (15
G D .88EmoR fidth FPuBskive Exmple 400, Step B followed by 7 M
NH3s/MeOH (10 mL). The resulting solution was stirred for 48 h at rt whereupon
the mixture was concentrated under reduced pressure to afford a light yeliow
solid (0.146 g, 83%). M+H (free base) = 140.

PREPARATIVE EXAMPLE 401:

HO/\©:N\> : HZZN/\C[N»
N 2 HCI N
\ \

The known primary alcohol was prepared according to WO 00/37473 and

was converted to the desired amine dihydrochioride in analogous fashion as
Preparative Example 400 according to WO 02/064211.
PREPARATIVE EXAMPLE 500:.

gt

d

OH
Piperidine-2-ethanol (127 g, 980 mmol) in 95% EtOH (260 mL) was added

to (S)-(+)-camphorsulfonic acid (228.7 g, 1.0 eq.) in 95% EtOH (150 mL) and the

resulting solution was warmed to reflux. To the warm solution was added Et,0

(600 mL) and the solution cooled to room temperature and let stand 3 days. The

resulting crystals were filtered and dried in vacuo (25 g): mp 173-173 °C (lit. 168
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NH3/ MeOH (10 nlL). The resulting solution was stirred
for 48 h at rt whereupon the m xture was concentrated

waeasnsmesiuced pressure to afford a |ight yellPow/S2005/005614

solid (0.146 g, 83%. MtH (free base) = 140.

PREPARATI VE EXAMPLE 401: HOI \ N\ \ N2 NHCN \ \

20 The known primary al cohol was prepared according to

WO 00/ 37473 and was converted4to the desired anine

di hydr ochl oride in anal ogous fashion as Preparative
TheesaitG0as thear dissglived iVRIaTH (82100 rﬁ’IREéMXRAﬂ' trb’& 2 hours and

thg regﬁéﬁaf%?qnq%“wgs@&s?éqdﬁv%%b%ﬁ@x 10aG0L7 Ehe Gombineo

oigPHjgE BT R NARSO, THtered L) Bna bolcBfvpad e
rddm:cedfpraxsurédotgne ﬂ@FpIpSdelﬂEl-Z)Bthml 60 8e) Ep@ﬂlon(@‘%lch was

and the solution cooled to r re
raeEI P O B0 MRS 60 6 (O ooy .09 EHC,
_%? ered and dried in vacuo (25 g): np 173-173 C (lit.
168"WD 2005/ 082908 PCT/ US2005/ 005614 34 C). The salt
PREPARANIE ESAMPBUE 50NaOH (3M 100 L) and stirred 2
hours and the resulting solution was extracted with
CH2Cl 2 (5 x 100 nL). The cdnbi hed organics were dried
over Na2SO4, filtered, filt MHand concentrated under
reduced pressure to give (S)4piperidine-2-ethanol (7.8
g) a portion of which was recrystallized from Et 20:
np= 69-70 C (lit. 68-69 C)pdal D = 14.09 (CHC 3,
c=0. 2). PREPARAT| VE EXAMPLE 501:
esseRye asrs?nv«fﬁ@ tbsrﬁé\%@ BEQSRGHES §%N%ﬂﬂﬁﬁaratwe Example 500

ridind@-ethanol
ofRRLTAND R A Bule SPIIAGD clanclup
prep@reqhr (& it gﬂ-[a]o(=1-1213‘°9()3HCI_3|@,]®0=2)11 30 (CHQ 3, ¢=0.2).
PREPARATIVE EXAMPLE 502: R
O‘\\NHBn : O.\\NHZ
N - K
OH OH
To pressure bottle charged with a solution of cis-(1R,2S)-(+)-2-

(Benzylamino) cyclohexanemethanol (1g, 4.57 mmol) in MeOH (35 mL) was
added 20% wt Pd(OH), (0.3g, >50% wet) in one portion. The mixture was
shaken under 50 psi of H; in a Parr hydrogenation apparatus for 12 h. The
mixture was purged to N, and was filtered through a pad of Celite. The pad was
generously washed with MeOH (2 x 25 mL) and the resulting filtrate was
concentrated under reduces pressure to afford 0.57g (97%) of a white solid.
M+H = 130.

PREPARATIVE EXAMPLE 507:

HCOOE CN NoH4 Ho0 NH;
/\/CN /Y N\
t-BUOK CHO EtOH N

N
Et,0 AcOH H
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PREPARATI VE EXAMPLE 502: 0 ,,NHBn NH2 OH OFi To
pressure bottle charged with a solution of cis-(1

WaR2BS)P8909 - 2 15 (Benzyl am no) cycl ohexanemnet hamot/u§2g;/005614

4.57 mmol) in MeOH (35 nL) was added 20% wt Pd(OH) 2
(0.3g, >50% wet) in one portion. The m xture was
shaken under 50 psi of H2 in a Parr hydrogenation
apparatus for 12 h. The mixt3re was purged to N2 and
was filtered through a pad of Celite. The pad was

gener@dHK (1ME0gd1\00t Aol 8rrad 2hdet N, émdn BBO (3.0L)ina 5L
resulting filtrate was 20 concentrat\%i under redgg&L
flask equinpedovith apradidiion7yinnelof mixture glibutyrepitiilg (69y4:g; 1.00

s TR P R o .

réQ@tﬁirO&ﬁb&O& Wes :(tjhﬁ?g%é@%ﬁﬂrﬂ%htﬁ roeBUGKferafurég, The. mtxture
tL

Wabe0186 i RecAGPH T mbg et itad iR rixire ips fleed. and the

SP%WE%%{M&@%&O%OQ dnﬁl@) THRe Lofibtherf fytatey \HEFeeevaporated

ed dropw se during 3
atmeomrteamdrmnrerbntajmvmta oiea pale yekaiv 01)6(9541@9& at

THrohas ot O G S8 arnh ndiorydiat (48
rﬁ@? Wgs%ﬂeﬂﬁﬂéﬁqé\d@mhﬁtrﬁg) (N%@Qada‘eh and enhe eiiupre das refluxed

trates were evapor at ed room terrper ature on a
ufmecmvhmwe@mght/eTlpaseIVp@m W@eva@@@@ gwd the eespilting @ik was

HeRERTphS B sifee 4t tb Rk N KIREAREDR, 224 qp0%) of 3

aﬁﬁ%d4 etiyibyragolaiwdsiobtaiesd aslclearei thalsalidiferd Bybn standing.
overm ght . The sol vents_were evaporated and the

AN

B Lk OB tographed on silica gel with
CHZCIZ 7N NH3 in Meq

O ( (] -
ani no- 4- et hyl pyr azolle P\Kﬁg' %ﬁt di %rgg Zilear oil that
solidified upon standing.” PREPARATT VE EXAVPLE 508:

NH,
508
/ '\
N
H

By essentially the same procedure set forth in Preparative Example 507
only substituting the appropriate starting materials, the aminopyrazole 508 was
prepared.

PREPARATIVE EXAMPLE 509-511:
By essentially the same procedure set forth in Preparative Example 507

only substituting the appropriate starting materials, the aminopyrazoles shown in
Column 2 of Table 500 are prepared.
TABLE 500

Prep. Ex. Column 2

NH,

\

I N
N
H

509
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Prep. Ex. Colum 2 NH2 508 N H 15 By essentially
the sane procedure set forth in Preparative Exanple

wW®0005080998 substituting the appropriate starti NnBCT/US2005/005614

materials, the am nopyrazole 508 was prepared.
PREPARATI VE EXAMPLE 509-511: By essentially the sane
procedure set forth in Preparative Exanple 507 20
only substituting the approprdtate starting materials,

t he am nopyrazoles shown in Colum 2 of Table 500 are
prepared. TABLE 50 Prep. Ex{ Fi@l unnH2 | 12 NH2 509
N N H WO 2005/082908 PCT/ US200 5614 36 F3C NH2
510 ~N N H ONH | 51910 N N H%ggEPAFATI VE EXAMPLE
512: HS H NH2 Step A NHN Step B rg’\~N -IN N N CO2Et
HNUN

/
O NH

511
Z/ }N:

N
H

PREPARATIVE EXAMPLE 512:

NH H\(S s H%
2
-
Y Step A F % HN. Step B Y >
/N ,N COZEt \N
N N
H H

HN__ N
T
O

Step A:
To a strirred solution of the pyrazole (3.33g, 30 0 mmol) from Preparative

Example 507 in dry CH,Cl, (50 mL) at 0 °C was dropwise added ethoxycarbonyl
isothiocyanate (3.54 mL, 3.00 mmol). The resulting mixture was stirred at room::
temperature 24 hours at which time the precipitate was filtered, washed with .
Et,O (2x50 mL), and dried in a vacuum. White solid (3.50g, 48%) was obtained.
LCMS: MH* = 243. Mp = 177-179 °C.
Step B:

A mixture of the solid from Preparative Example 512, Step A (800mg,
3.30 mmol) and K,COj3 (1.37g, 9.90 mmol) in dry acetonitrile (20 mL) was stirred
and refluxed under nitrogen for 4 hours. The mixture was cooled to 25 °C,
acidified with acetic acid (5 mL), and diluted with water (20 mL). The solvents
were evaporated and the residue was suspended in water (50 mL). The solid
was filtered off, washed on filter with water (2x20 mL), and dried in a vacuum.
An off white solid (548 mg, 85%) was obtained. LCMS: MH* = 197. Mp = 251-
253 °C.
PREPARATIVE EXAMPLE 513:

H | |
SYNW{ Step A S /Nw{ Step B S /ng
HN % N Ny NN

o Y Y

O OH Cl
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HHI I O Step A To a strirred solution of the
pyrazole (3.33g, 30 O nmmmol) from Preparative 5
wWEx@sP8®0H607 in dry CH2ClI 2 (50 nL) at 0 C was BEDPS2088005614
added et hoxycarbonyl, isothiocyanate (3.54 nL, 3.00
mol ). The resulting m xture was stirred at room
tenperature 24 hours at which tinme the precipitate was
filtered, washed with Et20 @2Zx50 nL), and dried in a
vacuum Wite solid (3.50g, 48% was obtained: LCMVE:

Mt Fo24Solulibn of the/cdmBobnd d8s&iteitl I Pp‘é;mraﬁ\ké Exaiﬁ'lpté1512
solid from Preparative Exanple 512, Step

(5903091265 )maet) inktOH (vqassa@de(bNg@Hr@M msh 5d?9 mmol) in H20 (3

i ErdgnRh e (R albn2 SRl Py dhe ThE sr il Wgte was
st¢ed ot resmweinbepstatd ¢ hatir dadl&flea)mtham HCl (8 aﬂL)wammthe
water (20 nL). The solvents 15 were evaporat ed

selggnmexﬁa@vmgmdeﬁw Fesiguewapuiritied Dyreel aa’omﬁéggraphy
f S I r
Oansél C%PI ed f'r?H /(E/ﬁé?n's%%)‘gsfd%'?t{}g soPiad&v(agéls%o%,xMz Mg,
885 L\wasommﬁem. INGY/B: 1884484 °C97. Mp = 251- 253 C.
PREPARATI VE EXAMPLE 513: H SN Step A SY N Step B Sy
fend NN INNNNYNN 20 0 OHIC  Step A WO
f

Cor o ORE BB Y P ATO0R Wiedn raiglio ol e 40

mz_; B590mmrh! ) iim PR @k (Gursl Jadaie dddeddN, Nadimethy! aniling 469 mg. 3.80

rigfareahe mistiradiis b om Giref i dpd® ufodRnfOE18 payrs, The
réétmmg abtien Watopbured@var thashed itd (20®/bb'l§hd(é5<tnm1c)ed witld CH,Cl,

sol vents were evaporated. The residue wa

(R0 mled The esonbinad @mraﬁﬁtwgrreawﬂ%ecbwﬁbu iz Q@ éb%@ mii)t gried over

GRS Ha st o RS Tottiastunnasty

column chromatography on silicagel with CH;Cl, as eluent to yield a pale yellow - -

‘solid (275 mg,63%). LCMS: M" = 229.
'PREPARATIVE EXAMPLE 514:

Prep. Ex. Column 2 Column 3
<k({m.z Lo
514 /R N
N N N~
N T
Cl

By essentially the same procedures set forth in Preparative Examples 512
- 513, compound given in Preparative Example 514 was prepared.
PREPARATIVE EXAMPLE 515 — 517

By essentially the same procedures set forth in Preparative Examples 512

- 513, only substituting the compounds shown in Column 2 of Table 501, the
compounds shown in Column 3 of Table 501 are prepared.
TABLE 501

Prep. Ex. Column 2 Column 3
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Step B: To a solution of the conmpound described in

Preparative 513, Step A (400 10 ny, 1.90 mmol)
w@aos88088 mM -) was added N, N-di net hyl

in
ani | i ne $dB0S1005/005614

3.80 mol) and the m xture was heated to reflux under

nitrogen for 18 hours.

The resulti

ng sol ution was

poured over crushed ice (200 g) and extracted with

CH2Cl 2 (2x50 nl). The conbi nd# extracts were washed
with H2O (100 ni), dried over Na2SO4, filtered, and
the sol vept was evapor at ed The regdidue was p ed
by 15 col i chr omat cagel w 2
as eluent |to yield & ol ild (275 3% .
LCVS: M+ £ 22845PRE} 5% .
Colum 2 €olum 3 | § / N, Cl
By essentijally the same profedures |set fb(th"\ n
Preparatiye Examples 512 20 - 513, corrpcn:md given in
Pr epar at i ye—Exanpte5t4—was—preparec: I PREPARATI TV
EXAMPLE 515 - 517: By eBgkntiliily thegsa prgcedur es
set forth|in Preparative%q{rpl es {12 Y \only
substituting @ cofrpounds., shown i Col Ngn N2, Bf Tabl e
501, the |conpounds |shown i}h Col umj 3 of Ffable 501 are
prepared. |25 TABLE %01 Prep. Ex. Cglum ZX'Col um 3 WD
2005/ 082908 PCT7 USZ0057 005614 38 12 NH2 515 SYN N I N
N H-NCOC F3CNH2CF3/SNN§16NNNL O
O 2 S /N —
517 Z_\< /
N,N NYN‘N
H Cl

A mixture of the compound from Preparative Example 513 (130 mg, 0.57 mmol),
the amine (94 mg, 0.68 mmol), and NaHCO3 (96 mg, 1.14 mmol) in dry

acetonitrile (3 mL) was stirred at 70°C for 20 hours under N,. The solvents were

removed under reduced pressure and the residue was purified by column

chromatography on silicagel with CH,Cl,/MeOH (20:1) as eluent to yield a white
solid (150 mg, 80%). LCMS: MH" = 331. Mp = 162-164 °C.
Preparative Examples 519 — 527:

By essentially the same procedure set forth in Preparative Example 518

only substituting the amines in Column 3 of Table 502 and the chlorides shown

in Column 3 of Table 502, the compounds shown in Column 4 of Table 502 were

prepared.



NHICI | \O ONH SN517\ NNN NN HIC
PREPARATI VE EXAMPLE 518: S N N NYNNN S\/ ' | NNYN_N
wobbosHh€A08O A m xture of the conpound from Preper/asioos005614
Exanpl e 513 (130 ng, 0.57 nmol), the amine (94 ng,
0.68 mmmol ), and NaHCO3 (96 ngy, 1.14 mol) in dry 5
acetonitrile (3 m-) was stirred at 70C for 20 hours
under N2. The solvents were 3%noved under reduced
pressure and the residue was purified by colum
chromat ogr aphy on silicagel with CH2Cl 2/ MeOH (20: 1) as

eluent to yield a white ?X [ 150 ngy, 80% . LCME:
M+ = 331. Mp = 162-164 C tive Exanples 519 -

5270 By Eessentiatty the same procegure set forth in

Prepar'&Pi ye Ex 8 onl itlting i,nes
in Colgym |3 ofe$§kﬁ%§%02 andégﬁgﬁiélorides gﬁgﬁﬁﬂhin

Col um 3 of Table 502, the¢ conpounds $hown in Colum 4
of Tabl e 502 were prepared. WO 2005/ (0829Q8
PCT/{ US2008/ 005614 39 TABLE 502 Prep| Col nnN2// [ umm

3 Cplum 4 Ex. SN, | - )
NN~
S N N
T
519 Z Y HN
I N\ N\N
N \r
O Cl = i
o+
N

NH, !
l 7/2 i
S N T
SN N .
520 | hah e HN
N . .

521
SN
Cl
NH, |
K@ R
522
NN




NH3CI - S NN-NND519 I NNNHN NO C 5JO SYN NH

| Ny NN SNHN 5201 \ NONYNNIC | .~INO S
WORNSEs2908 S N NYN N 521 Y NyNN HN N CI NN QpCMUSddBi005614
SYN%NYNN 5221 I NYNNOHHN NONC NNW
2005/ 082908 PCT/ US2005/ 005614 40 S N N NN
40
|
| S N
HoN /
S._N NN~
523 \©\/,0 a0 YN
$=0 NN~ HN
cl \©\P
T
S n
NH; D
| NN~
'\ SN YN
524 | D HN
N Nﬁ/N\N
o) Ci B
N\
o)
Ny
S N
HoN
2 | N N~/
S._N e
525 e HN.
; NN~y
\|/
SO,CH3 ci ﬁj
SO,CH;
|
S _N
HoN | ! N//
S N N NN
526 N R e
| Na N~y HN
ZN Y
o] | X
~-N




523 2 1 ,0 SY NY N S=0 NYNN HN 1C | S=O S N NH2
NT-z YNN N'" HS524 NNNN OIC O S N H2N

WORNBI0820N | 525 | Y ~~ HN, NYN N SCQ2CH3 C BRCsR05/®5614
N H2ZN 526 NNYNN H NYNNN C | ~N WO 2005/ 082908
PCT/ US2005/ 005614 41 N H2N S N NYN-N |

41

I
S.__N
l e =
HoN Z
2 S NYC Ny N-N
Y
/4

527 (\% N NN IDN/
N T
| N
EXAMPLE 1000:
o e
NQrN\N 1.step A ( Nﬁ/N\N
HN 2. step B OH HN
: N._ N
0] 0]
A§t_ep_A;: .
5 To a solution of the compound from Preparative 518 (80 mg, 0.24 mmol)

" in CHCl, (5 mL) was added 70% m-CPBA (60 mg, 0.24 mmol). The resulting
solution was stirred at room temperature overnight , then additional CH2Cl, (15
mL) was added. The solution was washed with aqueous saturated NaHCO3;
(2x20 mL), dried over MgSOy, filtered, and the solvent was evaporated. So
10  obtained white solid (55 mg) was used directly for step B.
Step B:

A mixture of the compound from Example 1000, Step A (55 mg) with the
aminoalcohol from Preparative Example 500 (60 mg) in dry NMP (0.2 mL) was
stirred under N, at 100°C for 5 hr. The NMP was removed under reduced

15  pressure and the residue is purified by preparative TLC on silicagel with
CH,Cl,/MeOH (5:1) as eluent to yield a pale yellow waxy (30 mg, 51%). LCMS:
MH* = 412.
EXAMPLES 1001 — 1010:
By essentially the same procedure set forth in Example 1000 only
20  substituting the appropriate amine in Column 2 of Table 1000 and the



527 N NN HN CI  EXAMPLE 1000: S NONN C - Y

NYN.N 1.step A NYNNHN OHHN 2.stepB N N1 L 00O
WEL@p/0$2906 To a sol ution of the conpound from PCT/US2005/005614

Preparative 518 (80 ng, 0.24 mol) in CH2ClI2 (5 m-)

was added 70% m CPBA (60 ng, 0.24 mmol). The resulting

solution was stirred at roomtenperature overnight
then additional CH2CI2 (15 M3 was added. The

sol uti on was washed wi th aqueous saturated NaHCO3
Wlaﬁ)thlodfh&ﬁ‘l QotumhESEHT albliel 1000ettie comipauTelssiol aodumn 4 of

evaporated. So 10 obtained white solid (55 ng) was

Tl?é)é%”gp é‘VﬁrP)Pr?B"f"th ep B. Step B: A nmixture of the

conmpound from Exanpl e 100?AB§E‘3R)0‘6) (55 nmy) with the
am noal cohol from Preparative Exanpl e 500 (60 ng) in

@ N .2 nm) was |rrec und 10QC for| 5 LCMS:
hr. [The was I e ved under| reduyced pre sure |and ,
the reésiduelis p by prlepar aty ve MH"=383.1
silicagel wjth CNZ\CI[ (}|(51) eI g{oylelda
pal e ygﬁno w| waxy (3 , b5l 99. (]fali/fss 412.
EXAMPLESOHO(1 - 1018N. By essentl al PY t hebl procedure, .
set forth in Exanple OOO onlly 20 substityting the
apprppriate|am ne i um 2 of Table 1 and the WO
2005f 082908 | PCT/ US2 Q5/ 05614 42 appropNiate
t hi opt her im Col utmm 3% of Tablle 1000 the corrpounds in
colum 4 of | Tabl e 1000 were |prepared. TABLE1000
1002 @ | O LCMS:
~NH AN AN MH*=398.2
: = Y/
B N N\ N\ N\N
N Y N Y
OH HN OH HN
. an mp = 62-67
\ N\O \ N\O
1003 G | G LCMS:
NH SN NN = MH"=426.2
: N N=p/ S N N~y
Yo C Y
OH HN OH HN
wax
[ [
)N @] )N @]




1001 LQVS:
OH HNI i wax

wWORHSB80082 NN NI

1003 | LQME:
HN OH HN wax

NH SyN N T~ N M++=383.1 NYN N NNN OH HN

N NNv N 1002 LCMVS:

YNNN OH HN OH HN nmp =
NHS NNN MH=426.2 N |

NH SYN ON VN

NONOJ J W 2005/ 082908
PCT/ US2005/ 005614 43 1004 ON H S N 3yN LCMS:  NYN_N

62- 67 PUDUNDIS/005614
Y NN NyN N OH

NYN-N MH+=424.2 OH HN OH HN4umy N~ 1 N~ solid 0 O
1005 LCMB: NH ~N clII1IN YN M##=459.1 Y =N1 NN
TR N@ FAN[ OH AN wax
| )
S - ”Y/”%g Lows:
< / z /
Ny N~ N N<p MH*=424.2
i -~y
OH HN OH HN
| AN | = gummy
N< N< solid
(@] O
1005 | C‘ LCMS:
NH S N = NN MH*=459.1
: N N~/ S NN~y
N YN Y
OH HN OH HN
j wax
I AN
P
SO,CHj SO,CHs
1006 O LCMS:
: N\(/N = MH*=445.1
S Na U N-\/
¢ Y N
OH HN\©\
SO2CH3 | 138-142
1007 G LCMS:
NN = MH*=383.1
Y/

wax




SORCH3 SCORCH3 1006 LCMB: NH S N 3yN MH=445. 1
NYN-N OH HN OH HN S02CH3 S02CH3 138-142 1007
WO.BNES290H S N OyN MH383. 1 NYN-N |
N, N WO 2005/ 082908 PCT/ US2005/ 005614 44 |
N'N NYN-N OH HN OH HN
NH S N (DN N MH##=394.2 NYN' N
LCVS: 441010 ONH N CNyN M H +

NYN- N |

wax NN |
LCVE: 1008
wax

N N 1009 LCWVE:
NYN'N OH HN OH HN wax
-412.1 NYMN YNNN OH HN OH HN N ~ wax

NHS NNNIMVHN I

z A

NyN_ N OH HNe@Hus#d05/005614

O O EXAMPLES

200 - 2029} By essentially tthe sane procedure set
fortih in Exanple 1000 only
1008 O | G LCMS:
_NH S N = :NY/N = MH*=382.1
3 N N~ N N-y
Y Y
OH HN OH HN
wax
AN | X
1009 G | LCMS:
~NH S N Q\I N MH*=394.2
: jN/ Ny : \Nr N
N ~N ~ ~
o he YN
HN OH HN wax
| : A
! ~N N
1010 G Loy G - LCMS: - | -
_NH e NYN% MH*=412.1
- N\ N\ = /
HN T
OH OH HN
[ N
N | wax
N\
© ¢}

EXAMPLES 2001 - 2029:
By essentially the same procedure set forth in Example 1000 only

substituting the appropriate amine in Column 2 of Table 2000 and the

appropriate thioether in Column 3 of Table 2000 the compounds in column 4 of

Table 2000 can be prepared.




substituting the appropriate amne in Colum 2 of

Tabl e 2000 and the 5 appropriate thioether in Colum 3
w@booFakdoes 2000 t he conpounds in colum 4 of Tedl/eSRHWS614

can be prepared. WO 2005/ 082908 PCT/ US2005/ 005614 45

TABLE 2000 Ex. Colum 2 Columm 3 Columm 4 2001 ON H N

(DNYN __NYNNNYNN OHHNOCHHNN O NO_ 2002

CF3 CF aHNONN- 3 Y VY- 4N NNNNN I1OHHN OH HN

I N, 4 O0- N, O- 2003 NHY SYNNN NN NINYNN CH

HNOHHNIWO W 200fABHEDOIONYN NYN N INN-N  OH
HN H N

Ex. Column 2 Column 3 Column 4
2001 O |
NH
: S\r/N _ :N\(/N _
- / = Y/
N e Ny
OH HN OH HN
= =
l, 1,
N = ‘o
2002 Lo CFs
T A
: Nﬁ/N\N/ SN N
X~ VN
HN ( \(
OH OH HN
7
I, = I
\ ~ ~— +
N\
(@] N o
2003 |
S N ' ' N__N__
4 /4
NQrN\N N§|/N\N
HN OH HN
7 7
+ Nt
N N‘O‘ X o
2004 |
NH S N _- NYN _
/ /
OH HN OH HN
g e
+ N+
N ~-N-




N, O_ N O WD 2005/ 082908 PCT/ US2005/ 005614 46 2005
NH SN 9yN HO NYN-N HO NYN-N HN HN N, O N; 0- 2006

WORD0S08¢9GN HOB N N-. N HO -

N N-.N HN HN N QpCIMpS2005/005614

2007 NH S NONYNNNNNNN OHHNOHHN NO Np
~HO'"::( Ny NNY NN/ NYNN

2008 HONH2 H S
HNHNN O NO?2

N
09 HO - ~NH2
O

SYN HO-~Ny NN T N N

Nzzzr NN HN HN N N: p Wo4£005/ 082908
PCT/ US2005/ 005614
2005 |
NH S /N = N\I//N —
HO Nﬁ/N\N/ HO NQI/N\N/
HN HN
N 2
+ +
™ N\O‘ x N\O‘
=G G
YT R
b / = /
- N N~ HO™ Nx N-p
HO N Y
2 2
+ +
N N‘O‘ SN N\O‘
T G| G
) v NH S /N — > N\r/N —
- / = y/
Nﬁ/N‘N |/ NQKN\N
OH HN OH HN
= =
. L
xn N\O‘ A o~
2008 Hoj/\NH"’ | | H
/ /
NYN\N NQKN\N
HN HN
“ ~
+ +
N N‘O‘ ™ N\O‘
2009 | yo - NH2 | H
/:\ S /N = HO/\_/N\(/N ~
N N~y A N Ny
e e
HN HN
s 4
~-N- x-N-




OH HN OH HN

N NYN-N HN

NYN- PCT/BiB0bIN005614
NYN-N NYN-N OH

N

N
I
5/ 082908
SNN,NOHNN Y

—~o0

201

2011 HN'
O
1
H

2013

HN OH HN N N;

wWodisMs293 N, O

0O NO
NNYNYN

O NO

47 2010 HNY HN ~
PCT/ US2005/ 0056
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O____/IH
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2015 .NH2 ~ S NN NOHNYNNO") NYNNNHNOHHNN O
NO_ 2016 NH2Z I H SYNNNN YYy N OHY NN HN OH
woN05/082900 N O 2017 .NH2 Y.,, N N f N OH NYNeQI/US2005/005614

NYNN HN OH HN N, O N O WD 2005/ 082908

PCT/ US2005/ 005614 49 2018 ONH2Z S NNHN N N~ N
N/ OHNYN HNOHHNI NOLNO I | 2019 NH2 HO
NNNOHNN NNNYNI Y 4N OHHNN N

2014 [::j»NHz | H
S N~ _ ON N

/ Y/,
OH Nﬁ/NsN . N ~N
HN HHN
2 =
l, |+
N N\O_ N 0
Tl T ay
/ /
OH NxN-N Ns-N-N
h 1T
HN OH HN
= I = i
X Nto_ x N’io_
2016 NH, | | H
R e
OH Na N\N/". . N N\N/)
A Y
HN OHH

2017 ~NH
| H \
""I S N __ _\\N\l// _
OH N N W NaN<p/

/
" \N , NS \N
e T
HN OH HN
= =
I, « I,
x




00 2020 I'ITTTTH SY N ON N NYNNN NN-N OH HN OH H' N
I~/ 1 Nf NNy NNH2 NH2 2021 NH SYNNy N NY

woORNsSARIMMeSN OH HN OH HN |\ ~ | NYN N y N NeQr/Nsfd05MD5614
2005/ 082908 PCT/ US2005/ 005614 50 2022 H cNH2 S NN N
N~N NN OHNYN HNOHHNG6T; , NYNNN N2
NH2 2023 ,,NFi2 HO S NNyYyNO,~ OHNNNNN OH
HNN O O 2024 49
2018 O.~\NH2 | ’
SYN _ NN
o N N~ N N~
YN 1Y
HN OH HN
rr o) rlu o)
2019 O-~‘NH2 l H
S N .\\N\r/N _
o N N~/ v, N Nepf
YN 1Y
HN OH HN
X | AN
I N\ N\
e : | o)
2020 G | 3 @
' _NH S\r/N _ NN
H Y/ ) z /
OH HN OH HN
9\ 3
N\fN NQrN
NH NH,
2021 l
NH S _N N_ _N
Nﬁ/N\N Nﬁ/N\N
OH HN OH HN
9\ 3
NYN NYN
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ON HNON~NN NN -

~ H

| NN OHHNOHdHN N~ N/ /
cJ2Z SNNYN N, NN OHNN._ NOHHN NN N2
wORd03/082908 WO 2005/ 082908 PCT/ US2005/ 005614 51PCR0205/005614
,,NHZ O S NN yN _IAx OH NY N

N N

I NI I N HN

OHHNI ~1 \ NNNN 2027 C),:,NH2 H SyN NY~-N |
OHNNNNNNHNOHHN | ;NI NNN 2028 N2 | HO
SYNNYNOHINYNN NYNNN 58N OH HN
2022 ~NH; | H
iy S /N = “\N\l//N =
l N N<p/ ., NaN<p/
OH \r N /I \r N
HN OH HN
P\V gﬁ
N\fN NQ’/N
NH, NH2
2023 “NH; | i}
"’/l SYN = O_‘\N\r/N =
/ /
OH N N\N ", N~ N\N
e
Hl/ OH HN
B B
L7 (G
2024 [::j | [::j N
- NH S /N = : N /N\[%\
2 N\ N\N/ 2 N\ N\N//
\r
OH HN OH HN
N N
NJ/ NJ
/ /
2025 ~NH; | H
. S N _ NN
| N N~ O N N~
OH \( N /l \r N
HN OH HN
N N
N—7 N—7
/ /

2025




S=0 S=0

2029 KNH S N ON N N |
HN OH HN S=O S-0 HN HN N N ASSAY: A useful
wo eoosksrese activity is described bel ow. BACULEN/BEEB05/005614
CONSTRUCTIONS: Cyclins A and E are cloned into

NNN( NI NN OH

assay

5

pPpFASTBAC (I nvitrogen) by PCR, with the addition of a

G uTAG sequence

(EYMPME) at _the

am no-termnal end to

al | ow purification on anti-GPITAG WD 2005/ 082908

PCT/ US2005/ 005614 52 affinity col umms.

The expresse

ophet i NS a\(l‘G'lgaICDFOXI mat el yN46kDa [(cyclin E) and R0kDa
cyc i in gize. CDP%?r is/alsojcloned irfto R]FAS BAC
by PCR~~th tlhe ad f a haemsg |mTFr
tag at the gtarboxy-te mrNaJ/end ( YDVPDYAS) N;I'hﬁ\N
expressed protgin is ap ronater 34kDa i'n sifze. 5
ENZYME PRODUCTIION: Re i nant bgcul ovi rusfb‘skHN
expressing cycliins A, E Jand CDKZ are infected into
SF9 cells at ajmultipliegi of infectlon(l\/[]) 5,
for 148 hrs. Cglls are jaryested |by centrlfug
1000| RPM for 1Q mi nutes. >~ Cycli n-|cont ai ni ng (E r A)
| et s aren blned with cgnt ai ni ng cel | lets|.
2{@%? yonﬂzloce for. 30 minptes iln five tlhlres the
pel | =t urre qf Iy§| " r 10 cont
pH 8 5?/ R40, 1 I T7and prot /prpp\s at/ se
i nhi )ltors "Rodhe Di agnpst Ns arH, nhéj m
Germany). Mxtyres aredN{irred fqr 30 60 rbiNes to
prompte cyclin-|CDK2 conpl ex formation. M xed | ysates
are then spun dqown at 1 RPM flor 10 m nut d
t he supernatant| retai ned. of |anti- G uTAG hea
(for|one liter |of 15 SF9Nells) gre then used tN
Q}Jqoﬁéle“e Ly(,NI n-[CDRZ2—Tonp{ exes. Bound beads ar wasned
& 2 ly$i s buffer. Protel ns an-e
conpét ely gl ub i lysis
100- ’OOug/nL of| the GI T peptid uat SN b Iyzed
. %r ~N N
HN OH HN
Tl g,
i
2029 [::j | [::j
.NH S\r/N _ : N /N _
2 Nﬁ/N\N/ ( N?N\N/
OH HN OH HN
Tl Tl
£=0 $=0
HN HN
1 ¥
l |
ASSAY:

A useful assay for kinase activity is described below.

BACULOVIRUS CONSTRUCTIONS:

Cycl

ins A and E are cloned into

pFASTBAC (Invitrogen) by PCR, with the addition of a GIuTAG sequence
(EYMPME) at the amino-terminal end to allow purification on anti-GIUTAG
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15

20

25

30

overnight in 2 liters of kinase buffer containing 50mV
Tris pH 8.0, 1 M DIT, 10nM MgCl2, 100uM sodi um
w@edokosamadat e and 20% gl ycerol . Enzyme is 20 BCDUSZHOF/005614
aliquots at -70C. IN VITRO KI NASE ASSAY: CDK2 ki nase
assays (either cyclin A or E- dependent) are performed
in low protein binding 96-well plates (Corning Inc,
Corning, New York). Enzyne i§2diluted to a final
concentration of 50 g/m in kinase buffer containin
affifncdlunsng HT Be @xpiddsit MyGiing are\b pjiroxiraatey04 Gk DA QB (ﬂn E)

an@aOKPBIGYFIE &) B 9eenRRE pasiires B pEASTERYPY PCR, with
tl-{élhac’ad?gr?n bta (hfae rggﬁiﬁ{ ﬁ'&?ﬂbpé"@% af tHe S3BBkY- ?ér?mhél end

ice a M i n kinase buff
(\GZMBDM#CS) Wheeexpxrdasﬂeatbnoltemmmmlmatedxseéﬂklaau@ snze

R e, Fep R PR Bl ksl s A,
aﬁ@%hﬂbii/'aw hﬁéét@HQnt%‘%F@ cens 3Pa aﬁmt.ﬁﬁ@f@cbf nﬁﬂé@ﬂoﬁ ouioInetis, for

of diluted conpound in each
48dws.i Bglls Bhe hiarvested bmentrﬁugat@rsata‘rQ%Rﬁ’w won Q miputes.

cydineSnieinih ps Al et RS dtpnia e petets

afl IR0 R fap 30qﬁm1|témmrfweatimegm peumemme of Iansabuffer

reaction is stopped by addin 00 of stop buffer
cooteining SR TrisoH 8 Q. ShdS %k NB%O m‘}ﬁ)/l'%ﬁanﬁnm EDTA, and

PRt EPerlnBbREte it Bfors IRELRE @RS TIRES Mannheim, |
%gfgga?g;\/tgg?ﬁsaa%ﬁsth fo?SDEBS(?: Fiéﬂl?espd) gremote cyclin-CDK2
obTHie: el Qoiectlys et e e EPUG Abwa #oraddp RPMfor 10

nlnhut%s %ﬁi e}nat%'ﬁf‘re‘?(ﬁiﬁ%f 5l of QH@JGUT‘A@ B&ada (TaF 6Me liter of
ngt beads tw ce with then tw ce

s&gt ¢el|2) BreNEEn wetdqtmcamtptmsm’nlorGBKaaomnplafN@s Bound beads are

e e VBl s 5 BBS I Foleffy ERAGE YA s
bBﬁEkéér@Vaﬁﬁrﬁ%{POﬁO@b/thfcﬂ t156 GITAS) peptide0 Eluate is dialyzed
Dose-response curves are_plotted from

avatiightrin Ghiitetmetkigase buliercordaining RO Tie AFE8.0: AGMPTT,
AT i 0 LR e
gﬁ%}’%uot%aw@?‘(?@éed by CPM of treated sanples

untreated sanples. 15 To generate
INGHWR@KuNAgEtMSSMs €DK2 pxmwe mayséelm oyelm Afortkeed
fo a, st ndard

debeggalsye RerpTREAm Koy pEdeIthidie JRel Bate] (Eofing inc
ng, Eﬁzﬁﬁ@% ﬁ?lﬁt‘éd% Fhd CoR¥Ehiratidh 6f 50 pg/ml in
cyc| '\E'%\ay n

t he” above-
kinase buffer containing 50mM Tris pH 8.0, 10mM MgClp 1mM DTT, and 0.1mM

sodium orthovanadate. The substrate used in these reactions is a biotinylated
peptide derived from Histone H1 (from Amersham, UK). The substrate is thawed
on ice and diluted to 2 uM in kinase buffer. Compounds were diluted in
10%DMSO to desirable concentrations. For each kinase reaction, 20 pl of the 50
pg/ml enzyme solution (1 pg of enzyme) and 20 pl of the 1 pM substrate solution
are mixed, then combined with 10 pl of diluted compound in each well for

testing. The kinase reaction is started by addition of 50 ul of 4 uM ATP and 1
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15

20

descri bed assay. The 1C50 of sone of the inventive
conpounds is shown below in Table 2: 20 TABLE 2 CDK
w@20080829pM NYN I NYN-N OH HN 0. 00056 NON WPCT/US2005/005614
2005/ 082908 PCT/ US2005/ 005614 54 ON YN NN N OH HN
0.0013 NO ONNr NYNN OHHN 0.00052 ic, NO ONN
NYNNN OH HN 0.0031 LL NO ONNY / 0.106 | NYNN

53

uCi of 33P-ATP (from Amersham, UK). The reaction is allowed to run for 1 hour
at room temperature. The reaction is stopped by adding 200 pl of stop buffer
containing 0.1% Triton X-100, 1mM ATP, 5mM EDTA, and 5 mg/ml streptavidine
coated SPA beads (from Amersham, UK) for 15 minutes. The SPA beads are
then captured onto a 96-well GF/B filter plate (Packard/Perkin Elmer Life
Sciences) using a Filtermate universal harvester (Packard/Perkin Elmer Life
Sciences.). Non-specific signals are eliminated by washing the beads twice with
2M NaCl then twice with 2 M NaCl with 1% phosphoric acid. The radioactive
signal is then measured using a TopCount 96 well liquid scintillation counter
(from Packard/Perkin Elmer Life Sciences).

ICso DETERMINATION:  Dose-response curves are plotted from inhibition

data generated, each in duplicate, from 8 point serial dilutions of inhibitory
compounds. Concentration of compound is plotted against % kinase activity,
calculated by CPM of treated samples divided by CPM of untreated samples.
To generate ICso values, the dose-response curves are then fitted to a standard
sigmoidal curve and ICsg values are derived by nonlinear regression analysis.
Kinase activities can be generated by using cyclin A or cyclin E using the above-
described essay. The ICs, of some of the inventive compounds is shown below
in Table 2:

TABLE 2

CDK 2 ICso [uM]
N /N —
: /
0.00056
7




OH HN S02CH3 WD 2005/ 082908 PCT/ US2005/ 005614 55 ON
Y NNNNN OH HN 0.0012 N.NCNNO.00088 | NYN N
woR005292908 ON N -rz NYN N OH HN 0.00048 N', OpCEMi51085/005614
the present invention has been described with in
conjunction with the specific enbodi nents set forth
above, many alternatives, nodifications and other
variations thereof will be affarent to those of
ordinary skill in the art. All 5 such alternatives,
nod cations.and vhriations are |ntended to fall
wi tlhinl the spifrit @and scope of the present invention.
WO PCT/ US2005/ 005614 |56 CLAIMS What is
cl ai msd # A coppound represented by the
st rpﬁ:turaﬁ/'f\'o‘?‘rrul a:| R2 NYR3 N-NN
OH HN

0.0013
7
N N\O

0.00052

0.0031

s 0.106




HNRL 5 or a pharmaceutically acceptable salt,
sol vate or ester of said conmpound, wherein: Rl is
waedososmos f rom t he group consisting of H al kyPCT/E82005/005614

heteroaryl, heteroarylal kyl, arylal kyl, NR6R7,
cycl oal kyl and cycl oal kyl al kyl , wherein each of said
al kyl, aryl, heteroaryl, heteroarylalkyl cycl oal kyl ,

10 cycloalkylalkyl and arylaﬁﬁyl can be unsubstit ut ed

or optlonally i ndependently substituted with one or
|et|e whi ch| can be the sagnme or different,
eac i ng, i ndependent|y sel ected; fromthe group
con al o, | al kyl, aryl, heteroaryl,
heterocy yhk riflpuoromethyl, GQR6, NR6R , SR6,
802 S R ) aphd NO2; 15 R2 }s al kyl, cycl oal kyl,
alkmmyl HN kynyl, tyifluoronethyl} -OR7, -SR7,
hydroxyalkyl, hanaIkyKlOﬁﬁgl, het eroaryl, halo, CN,
fornyl, ni al ky| carbonyl, arpl kyl car bonyl,
heteroaralky[ arbonyl, or -alkylene-N(R8R) (where RS
and R9 indepéndently represent H pr alkyl, or R8 and
RO taken together W th the nitrogen in -N(R8R9) form
a five- to seven- nenbered 20 hetprocycle); r(R10) i z
n J N s -NAR5, ~-N, ~N 1-2 or' (R10)n,
EEE% al k Ith|3, aral kyl thi o} al kylsul finyl, or
ar a ; is al kyl, cyc|oal kyl or
heteLocy IyI ere n each of saif al kyl, cycl oal kyl
and het ery cyUIyI can be gopgagostifuted or optionally
|nd§pendamqu substjituted 25 with 1-4 substituents
whi ch can bg the sape or different, each substituent
bei ng i nde ently|selected fromthe group consisting
of hal o, alkyh hydr oxymet hyl , hydroxyet hyl,
hydr oxypr op trifluoronethyl, OR6, NR6R , SR6,
S02R6, CN, SCQN(RGR?) and NO2; WO 2005/ 082908
PCT/ US2005/ 005614 57 R5 is H, alkyl, aryl,
het aryl, arylal kyl, cycloal kyl| heterocyclyl, acyl
he eroarylalkyl R6 is H alkyl or aryl; R7 is H
0.00048
A
l N
0]

While the present invention has been described with in conjunction with

the specific embodiments set forth above, many alternatives, modifications and

other variations thereof will be apparent to those of ordinary skill in the art. All

such alternatives, modifications and variations are intended to fall within the spirit

and scope of the present invention.



(&)

5 R10 is hal o, alkyl, hydroxyal kyl, trifluoromnethyl,
OR6, NR6R7, SR6, S02R6, CN, SO2N(R6R7) or NO2; and n
w0 2008/0819081, and when n is 2-4, the n noieties BPANUE®05/005614

the same or different, each being independently

sel ected, with the follow ng provisos: 10 (i) that

when R2 is C1-C4 alkyl and R5 is H then R4 is not a

Cl-C4 alkyl; (ii) that when®® is halo, CN, fornyl,

nitro, alkylcarbonyl, aralkyl carbonyl,

heter oar al kyl car bonyl, or CéAﬂ}ﬂSene- N(R8R9), then: (a)
LS not ¢—| aIkyIth|o aral kyl t hi o, al kyl sul finyl,
I'ﬁ(@lﬁgﬁ? fsn or -NR4R5, and (b) n is not O0; and

th ' |
11110 o R e b e

NH(acetyl) or N(net hyI)(?;t?{I) 2. The conpound of
claim1, wherein Rl is se om al kyl, aryl,
het eroaryl, heteroaryl al %I,N anyl al kyl or NR6R7
wherein each of said al ky a yI het er oaryl,
het er oaryl al kyl and aryl al kél LNcan be unsubstituted or
optionally independently s bstht uted with one or nore
orsalpbbirmaeaiticalihiacbeptablesalt, o vsrewr 26tesrof diafd eormpbund,
ach substituent being independently selected fromthe
E?Eﬁﬁ'ﬁr consi sting of halo, alkyl, aryl, heteroaryl,
1
R Té %l%@t’%@rfﬁfarﬂ%el\l&g%ﬁ) cé\ﬁﬁgﬁng of8, alk%%ﬁ

g@f mpound” of clai m 1
vvher betlermyiadkyahl arylalkyty¥R K;Mcloadimkgangllcycloalkylalkyl wherein
triflu

combtitofai v, a0, edbroan T peElohadaidn ol o,

RS Péybloﬁk ik?l Qmmam Déaeréldﬂﬂsﬂlbsmbtérded)rrb[ﬂ{briaﬁﬂy
al kyl, cyc oa heterocyclyl, wherei n each of

sai dlf\éilelé?ﬂde@iyciwhﬂtl&ljmddvltfh@ﬂ%péﬂjﬁtrﬁyﬂo@ﬁﬂs méich can be the
uns UPS LB fifeBht, e%%'t?éiﬁ‘é V%dégﬁe%@ﬁ{‘gﬁafe Yeo@%Bﬂﬂh‘eLﬁrSHp

W th Ooné or nobre’'nol eties
20056@&2&0@ STEIOISARAS a0 Sibdiéroarl, hiaterooycldi friflioeminethyl,

cachom icreLas LOeeRion e e rom e
LI o AP PRI U AREIORY SR TRy,

haloalkyl, aryl, heteroaryl, halo, CN, formyl, nitro, alkylcarbonyl,

h&'t\-!roaryl

aralkylcarbonyl, heteroaralkylcarbonyl, or —alkylene-N(R®R®) (where R®
and R® independently represent H or alkyl, or R® and R® taken together

with the nitrogen in —~N(R®R®) form a five- to seven- membered

heterocycle);
5
(R10) N 1-2 N” .R
m(R“’)n e l\’l/\
R3is -NR*R®, N~ N , 2 Sor” (R“’)n H, alkyl,

alkyithio, aralkylthlo, alkylsulfinyl, or aralkylsulfinyl;

R* is alkyl, cycloalkyl or heterocyclyl, wherein each of said alkyl, cycloalkyl and
heterocyclyl can be unsubstituted or optionally independently substituted
with 1-4 substituents which can be the same or different, each substituent
being independently selected from the group consisting of halo, alkyl,
hydroxymethyl, hydroxyethyl, hydroxypropyl, trifluoromethyl, OR®, NR°R?,
SR® SO;R®, CN, SO,N(R6R7) and NO;
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6. The compound of claim1l1, wherein R5 is H, alkyl,
aryl, heteroaryl, arylalkyl 5 or heteroarylal kyl. 7.
wabmsogepound of claiml, wherein nis 1 to 2.P@&r/uIies/005614
conpound of claim1l, wherein R6 is H alkyl or aryl.
9. The conpound of claim1, wherein R7 is H or alkyl.
10. The conpound of claim1, wherein R10 is halo,
al kyl , hydroxynet hyl, 10 hy(Woxyet hyl , hydroxypropyl,
trifluoronmethyl, OH NR6R7, SR6, S02R6, CN or
RSG2 NRaIRY!, aryl, heteroanmparyiatkybfcyel casilkyl hetarmayeiyh, &Yl o8
sel eg fﬂd fr? tlhe group consisting of phenyl,
i m daZBr9RYa Y dazol yI - N oxi de, pyridyl,
prg Hj)élkyNopéfy]ie pyrazi nyl, pyrazinyl-N-oxi de,
g enet hyl , pyridone, -(CH2)-pyridyl, -(CH2)-pyridyl 15
I%k‘l@fealkyl( CH2) - pyrazinyl, -(CH2)- pyrazi nyl - N- oxi de,

R 8 B Aol RS OB RS soume, on.

pyri Sow(RARY) ¢ryN@zi aixd can be unsubstituted or
optionally i ndependently substituted with one or nore

nris0dpide @ndrivien pds 20t thad Rgiatiescadi be thessamegydifferent, each
o hUr IR N S, o e

con3|s I'ng O trifluoronethyl,
V\ﬁ]cha”diNDWIngWVISﬁH SO2CH3, CN and SO2NH( CH2) 2CHS.

fr om]-s1 ﬁ'@% %bﬁg&)&ré‘(ls% Ig])d %’ﬂmﬁir 5 the@t'!l?\‘slssﬁcl’teac& %4 alkyl;

cycl rtﬁQtheﬁW' |§%§d’ ICN Cﬁb‘?h?P%ﬂFd’ |a|kﬁé5]’%6)ﬂll’ aré?ﬁﬁcarbonyl
dr &9

Y, met h oXxy, and OX . he co ound
hetezmma‘rkylwfboeylnon allsylene MRfR ) m@ dehﬁomdobﬁ alkaitlmp

=gt “yRyswinhyh SERBT v PRSP EREERY: "

afydr Qlﬁ)/lfhfahWhen R? is) alkeylr @)thI@é(IkyIS uh@hyt@ﬂ@lﬂ M*Itihe@ R3is not
Ni'i/(dr oxy rretg}/ or h%dr oxy et% (iir) pyrrolidi nyI
paathylhtNN(dinpethyl) niik(@asst pnw(rrﬁthsﬂya@@wet hyl :
t
21 ) RSN B LRI B S Y h
hieyestoamy, restbsdargalkyy, dirphaiket hyNRBR( whereiN(éddhpofeid dwyl aryl,

heliio0b Tiierasplisbous POCHBYAATSS ppRtibstTuted orBtionally
LAY Sl 08 it UL B P same
owidifferanthyedcbwbeﬂithyht beinpyindepgretemily selected from the group
consisting of halo, alkyl, aryl, heteroaryl, trifluoromethyl, OR®, NR®°R’, SR®,
SO;R®, CN, SO,N(R°R")and NO..

3. The compound of claim 1, wherein R? is alky!, cycloalkyl, alkynyl,
trifluoromethyl, -OR’, or -SR’.

R10
SEBw
4.  The compound of claim 1, wherein R® is NR*R?®, - N or
5
~ \/\R10 .
S. The compound of claim 1, wherein R* is alkyl, cycloalkyl or heterocyclyl,

wherein each of said alkyl, cycloalkyl or heterocyclyl can be unsubstituted or

optionally independently substituted with one or more moieties which can be the
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(ix) -N(H) (pyrrolidinyl substituted with a
hydr oxynmet hyl or hydroxyethyl); and 5 (x)
wo b{ospgehE hydr oxymet hyl ) (i sopropyl)]. 15. The PONps20nE005614
of claim5, wherein R4 is al kyl or cycloal kyl. 16.
The conpound of claim6, wherein RS is H 17. The
conpound of claim8, wherein_R6 is H or alkyl. 18.
The conpound of claim?9, wheP8in R7 is al kyl . 10 19.
The congound of claim 10, wherein R0 is hydroxynet hyl
samehyrdtitiesest tsach me@ty hrmgciodppenderdty selectedfrom the group

wh in; [ I LS f
CBRBRELE e, HGESSBhRSRIART, OB R BRI
trifdidreiretiV CORBENRERT, RN B O,RA IGN SOLN IR )ated NO,.

phenet hyl’,  pyridone, - (CH2)-pyrd dyl,

6. ( cHIhemampRMnd\wigaiEe 1, wpgpgp%yqpi-&,iq{lwl,, aryl, heteroaryl, arylalkyl
- - ' , 15 and - (CH2)- i nyl - N-oxi de; R2
Or&%%%%&%%m?:]gm t he z(E;lPoup(conze,i g%’fﬁ;' 21)‘/ net g;: , eet hyl

7and T¥el cumpouid of clamd 1, WBereinseiseictoc?l from t he group

consisting of: (i) piperidyl substituted wt
Bhydr Jmﬁé?crﬂmtmsf szﬁ}avlgiy@%ﬁwlr‘%gé '{’iqu}ﬂﬂraégi ﬁyl
QSPbSFﬁh%LEd?H;P de“o@clbwl‘lozx/}ﬁ'é?éihw i8H Bvﬁrkgwet hyl ;

(iii) pyrrolidinyl substituted with a hydroxynethyl or
1By dr Gheatdmpound ofdlainy d| wihexsin R s haloualkyl, kiydrnoxymethyl,

hydr ox t.h or_hydr et hyl ;

R i Dierail, St . RISRORSRE/SPsRE. ON or
JOINRERY H) (pi peridyl substituted with a hydroxymet hyl

or hydroxyethyl); 25 (vii -N(H)(cycl ohexyl
14ubstlihewgarapeunchobclaiyel 2o Mhesein I§rse|lﬁﬁd%¥rp@1mgrpup

o5l L RBER RAOP MRl bR pyrioy o,
p%/P%diﬁ)(I pyyraginyHNRystids ubiséridthyie fynddrie, a(Chigmyidykt HEHppyridyl-
ydr oxyet hyl); and (x . . _

N-Rcidp cléehzlansrgimgt W&)"@)‘QMWN‘P?"%RZ(Ci"?)'zE’IyQQPn‘_%vrand
(P8 PP ot el ek LAY AR, b
pycidpoenahd pyrazingticam b urtseibgtitntgd oooplienallygndépendently
substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halo, methyl,
ethyl, trifluoromethyl, OH, alkoxy, NH2, SH, SO2CHs, CN and SONH(CH2).CHs.
12.  The compound of claim 3, wherein R?is selected from the group
consisting of methyl, ethyl, cyclopropyl, cyclobutyl, cyclopentyl, ethenyl, -CF3,
hydroxy, methoxy, and ethoxy.
13.  The compound of claim 7, wherein nis 1.
14.  The compound of claim 4, wherein R? is selected from the group
consisting of:

(i) piperidyl substituted with a hydroxymethyl or hydroxyethyl,

(ii) pyrazinyl substituted with a hydroxymethyl or hydroxyethyl;

(iii) pyrrolidinyl substituted with a hydroxymethyl or hydroxyethyl;

(iv) cyclohexyl substituted with a hydroxymethyl or hydroxyethyl;

(v) cyclopentyl substituted with a hydroxymethyl or hydroxyethyt),

(vi) =N(H)(piperidyl substituted with a hydroxymethy! or hydroxyethyl);
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ONN CNNHNI YY NyNN NYNN
OHHNN NO_ NO- OH HYN~ NNO\
w@2osmsM8 1 N Y NI Y N OH HN OH
N~O OIDN N ONNY~ | ONYNY NYN, N NYN
OHHN; YOdHNOAHNNYN NNO NH2

N N N NON

15.
16.
17.
18.
19.
20.

99

(vii —=N(H)(cyclohexyl substituted with a hydroxymethyl or hydroxyethyl);
(viii) =N(H)(cyclopentyl substituted with a hydroxymethyl or hydroxyethy);
(ix) —N(H)(pyrrolidinyl substituted with a hydroxymethyl or hydroxyethyl);
and

(x) =N{H)[CH(hydroxymethyl)(isopropyl)].

The compound of claim 5, wherein R* is alkyl or cycloalkyl.

The compound of claim 6, wherein R is H.

The compbund of claim 8, wherein R® is H or alkyl.

The compound of claim 9, wherein R’ is alkyl.

The compound of claim 10, wherein R is hydroxymethyl or hydroxyethyl.

The compound of claim 1, wherein:

R'is selected from the group consisting of imidazolyl, imidazolyl-N-oxide,

pyridyl, pyridyl-N-oxide, pyrazinyl, pyrazinyl-N-oxide, phenethyl, pyridone,
-(CHgz)-pyridyl, -(CHy)-pyridyl-N-oxide, -(CH2)-pyrazinyl, -(CH>)-pyridone,
and -(CHz)-pyrazinyl-N-oxide; '

R?is selected from the group consisting of methyl, ethyl and cyclopropyl;

nis 1;

R? is selected from the group consisting of:

and

(i) piperidyl substituted with a hydroxymethy! or hydroxyethyl;

(i) pyrazinyl substituted with a hydroxymethyl or hydroxyethyl;

(iii) pyrrolidinyl substituted with a hydroxymethyl or hydroxyethyl;

(iv) cyclohexyl substituted with a hydroxymethyl or hydroxyethyl;

(v) cyclopentyl substituted with a hydroxymethyl or hydroxyethyl);

(vi) =N(H)(piperidyl substituted with a hydroxymethyl or hydroxyethyl);

(vii =N(H)(cyclohexyl substituted with a hydroxymethyl or hydroxyethyl);
(viii) =N(H)(cyclopentyl substituted with a hydroxymethyl or hydroxyethyl),
(ix) =N(H)(pyrrolidiny! substituted with a hydroxymethyl or hydroxyethyl);
(x) -N(H)[CH(hydroxymethyl)(isopropyl)};

R* is alkyl or cycloalkyl;
R®is H;

R®is H or alkyl; and

R’ is alkyl.



NON NN 3N)

N NN OHHN SO

N OH HdT/Os20b5/005614
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A compound selected from the group consisting of:

21.



NO I / ONN Y NYNNOCHHN'O S=O0 HN WO

2005/ 082908 PCT/ US2005/ 005614 62 H NYN NY N NNY
WOLROBI0829Y8 OH HN Y NYNNN NYN-N | OH HN OH HNeOI/USNo5/@®5614

ONO. NY NHNj NYNN NYN NYN OH HN/ INYN-N

INYNN TOHHNOHHN NOWNO> NYNH~ NN N i ON

N
61
@
R §
Ny N O N =
/
OH HN v, N N<y
| HY OH
| § OH HN
N™ 0 |\
‘\ Nv/N
H
ORes
/
7 N\ N\N G N
Y : Y/W%
OH HN Nﬁ/N\N
I N OH HN
N" 0 N




y ~Al, NNOHHNNNY NNOHHNHONI NY NI NYIN
O NH2 OHO NYN HO-NYN NYN " )YC -1/ ~A INNNNYy
wol5/082908 - HN HNOH NN N; O O N, O W 200e¢D82808005614

PCT/ US2005/ 005614 63 ONNIY~ N NN OHHNNO or

a pharmaceutically acceptable salt, solvate or ester

thereof. 22. A nethod of inhibiting one or nore

ki nases, conprising adm ni st 2] ng a 5 therapeutically

effective amount of at |east one conmpound of claim1l

to aHpatl en in need of such inhibition. 23. A nethod
LmeatN ng one or nore di seases associ at wth a

ase rising ni st erN ng atherapetlcally
e,ctN unt Ofﬁﬁ east one conpo 1
to a ent in nee eat ment . T e,
met h3 cl aim 23, \Mﬁer aid ki nase
dependent ki nase- 1 " “RDK2, CDK%H
CDK5. 2 e met ho Hof ch-mn m 3 vvher ei n sai d k| nase
IS mtog ctivated proteln ( MAPK/ ERK) .~

The net ho N cl aim 23, wher e ki nase is I :
gl ycogen ,s'\}“(hase ki nase 15 3(GS?>bet a) check "ﬂto—

ki nase-1 ("CHK-1"), checkpoint kinase-2 ("CHK-2")
unora A, Aurora B, Aurora C, AKT1, AKT2 or AKTS 27
They nenyhod/ of cl ai Kj whereinsaid dis e
sel e\dt/’ed ’f'r m t he grq\p/ COHS' st/i ng of:
= /
OH  HN e YN\N
OH HN
=
b
3 \O— / |+ / +
~_O N N\O_ N N\O‘
: Y% G
N N 4 N N
\I// = NYN\N : e =
/4 z /
N%(N‘N OH HN ' NYN‘N
OH HN HO HN
~
% =
0 NQKN 0
SN NH, SN
H H H
HO N N __ Ho/\/N\(/N _ O\N N
NN~ A N N-y ., Na N~y
T e T
HN HN OH HN
“ “ 7
U NT o NY N2
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cancer of the bl adder, breast, colon, kidney, liver,

lung, small cell lung 20 cancer, esophagus, gal

whb@ddgaps ovary, pancreas, stomach, cervix, thpeDUs2005/005614
prostate, and skin, including squanous cell carcinonma

| eukem a, acute |ynphocytic | eukem a, acute

| ynphobl astic | eukem a, B- cell |ynphoma, T- cel

| ynphoma, Hodgki ns | ynphona, 68on- Hodgki ns | ynphons,

halry cell Iymphoma and Burkett's |ynphoma; 25 acute

hronin¢ nyel ogenous | eukem a, nyel odyspl astic

Sy rqqe and pronyelocytic | eukem a; fibrosarcona,

r a rcoma; WO 2005/ 082908 PCT/ US2005/ 005614 64
tru neur obl ast oma, glioma and schwannonas;
Iano : sen1nona terat ocarci noma, osteosarcons,

ORenoddM¥ema pi gment osum ker at oct ant homa, thyroid
folliculjar cancer and Kaposi's sarcoma. 28. A nethod

of tregtimg one or nore di seases associated with a

ki naselx 5NSonprising administering to a manmmal in need

of such freftment an anmount of a first conmpound, which

is a conpound of claiml1, or a pharmaceutically

0P8 PRRFRBESUtERRIIIY acBeptedlesait, Rpie of keteraheredfid an
anount of at |east one second conpound, said second

22 orpBumethodefiahiRBingroneser Mese KinasggeFRMPUSBY @dmipistering a
th%ggﬁﬂtﬁ:laﬁy aeh?ﬁtlvé 5ﬁ1touﬁ?8p$ff"l ?P&gegﬁaﬁpﬂoﬁﬁe%?@ ﬁ’imPfBJQ‘i')atlent

erapeutic e net ho
mﬁ@édm&a;crfmhtmtam con'prl Si ng radi ation therapy. 30.
The nethod of cla wherein said anti nc?ﬁ aqgr?anste

235 sBiregthed qf tfﬁﬁt'”QBOQ%%r o8k JISE3RED ?t‘;?ﬂaa
c&%&ﬂ%ﬁ\@té&mﬂgﬁé‘ﬁng S'tﬁ@ﬂa%%hﬂcalﬂpé’ﬁ&dﬂ%cdrﬂeuﬁt@f@t P&t one

et oposi de, irinotecan, canmptostar, topotecan,
coapbuhd o blalrnjdbtﬂ ax)etlentelpdte‘md ofrasish treatmentf en,

28,18 N B A s e BB ot ka1

étﬂ@ﬁ?cm(ﬁ@ws E@we@sacmwl bodi es to EGFR, @ eevec,
intron, ara-C, adri an% cytoxan, 20 gentitabi ne,
2%r acfrherm@thadd)f cimo? 'Bﬁfﬁ@ sqifl dinage 'één't%rbﬂ@qwaﬁﬁed protein

R R RPAIERI ophosphor ari ne, Busul T an, . ar mast i ne,
260MuFhe meethbHrof A4im023,'wherein said kinase is glycogen synthase kinase
3(GSKa3beta), checkpoint kinase-1 (“*CHK-1"), checkpoint kinase-2 (“CHK-2"),
Aurora A, Aurora B, Aurora C, AKT1, AKT2 or AKT3.
27. The method of claim 23, wherein said disease is selected from the group
consisting of:

cancer of the bladder, breast, colon, kidney, liver, lung, small cell lung
cancer, esophagus, gall bladder, ovary, pancreas, stomach, cervix, thyroid,
prostate, and skin, including squamous cell carcinoma;

leukemia, acute lymphocytic leukemia, acute lymphoblastic leukemia, B-
cell lymphoma, T- cell ymphoma, Hodgkins lymphoma, non-Hodgkins
lymphoma, hairy cell lymphoma and Burkett's lymphoma;

acute and chronic myelogenous leukemia, myelodysplastic syndrome and
promyelocytic leukemia;

fibrosarcoma, rhabdomyosarcoma;
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Dacar bazi ne, Fl oxuridine, Cytarabine,
6- Mer capt opuri ne, 6-Thi oguani ne, Fl udar abi ne

w@bmspsmve, oxaliplatin, |eucovirin, ELOXATI NTRT/US2005/005614

Pentostatine, 25 Vinblastine, Vincristine, Vindesine,
Bl eonyci n, Dactinonycin, Daunorubicin, Doxorubicin,
Epi rubi ci n, Idarubicin, Mthranycin, Deoxycoforrrym n,
M tomyci n-C, L-Asparagi nasef4Teni posi de

17a- Et hinyl estradiol, D ethylstilbestrol,

Test astretydoma, Heamﬁlmom,a Ehmmmermsscehvmrmomas
Dr onpst anol one ro i onate, Testol acton

Aot LB ECH @wpwp%,%%coma xenoderoma
piﬁn‘?é}%&ﬁﬁt Rérta?éﬁaﬁt o Oxygr%m MRS caHdeR BRUNRABYPs sarcoma.

orotri ani sene, rogest erone,
28m nAghaﬁmﬁmfrtreangEma ammere diseases associated with a kinase,

Medr. t tate, . L | d
CAPES DN SURGTS f e iab 5T Heeeof Bt Yeptinedt -
ANB ag, igngourtier 208t ESABBENE hiERIS adPRSEIY oﬁ@lalm 1,0ra

Procarbazi ne, Mtotane, Mtoxantrone, Levam sol e,
phaves dsaticallyCRTcaptablesails splvate er ester thereps,
ar&‘@peci t abi ne, Rel oxafine, Drol oxafine, or
xamet hyl nel am ne.. 31. A pharnmaceutical conposition

CoNpPgh Snislrt dflaaele?dm'@hecs@cbm ebhiunds safd secunat carhpadnd
| east one conpound of claim 1l in conbination with at

beiagsan aml-Caperi @MUt i cal |y acceptable carrier. 32.
The %%Lé‘lﬁ‘iﬁé“é'rﬁcﬁln@?}m%sﬁrrs{ Q&nBEuﬁb Yl e second compound

addi 'y~ co one re anti-cance
resgdinh @ thetamutid éﬁemm t he group consi sting of

2§ orheanepediieiin o6 dudbar cobagng adiatiopgReriny. ©
3H0PotR "i‘ﬁethB@Q%f'dé%ﬁﬁiB \ﬂ?&%frﬁéﬁb arﬁlp&irmér%@%%t is selected from

t armX| uor our aci | met hoxt rexat e
thecgnozipl comistdingayfa Qﬂhs@phaged’e C|5$¢ai|rﬁ6mmrumln5t7az<mere taxol,

clebbRi0e e a0 Gt GPBiechl AT OB, sbSiniones.
tHREIdn2 BLMrolfAAl methisirhdte, @ﬁwftgﬁ'td%oltﬁmdlef osf ami de,
Mel phal an, Chl or ambuci |

CTUoRMOshGRdel SH186530 RS, L2781 1a% BAGS 688 essa.
T%ﬁ:se\'/ gﬂtu%@ég‘t‘o;%, dr?feéwé\/‘t |H?rogsélraeet gaﬂﬁh@/cm, cytoxan,

gémiditabinpt Upacil meistid TChloamethine, Ifosfamide, aWelphalan,
O%hos phat e, Pent ostatine, Vinblastine, Vincristine,
iorambugd, Pipgb EJRARI frie thylen Pﬁlﬁﬂ%ﬂ? Daunor ubi ci n,

Tﬁftﬁg@i&hlﬁehbgﬁis&ghﬁhé‘ Bu'\édlﬁha@é?ﬂnﬂstlnpq_%E%r% 'Q{Féd?ozocm

par agi nase, Teni poside 1
Dlét:brbaﬂlr@tl-‘rlammjine 0o wakghbise, 6-Mescaptioputinet MM@mme

bR osph U BTSSR B ORI Pentostatine
Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin, Daunorublcm,
Doxorubicin, Epirubicin, Idarubicin, Mithramycin, Deoxycoformycin, Mitomycin-C,
L-Asparaginase, Teniposide 17a-Ethinylestradiol, Diethylstilbestrol,
Testosterone, Prednisone, Fluoxymesterone, Dromostanolone propionate,
Testolactone, Megestrolacetate, Methylprednisolone, Methyltestosterone,
Prednisolone, Triamcinolone, Chlorotrianisene, Hydroxyprogesterone,
Aminoglutethimide, Estramustine, Medroxyprogesteroneacetate, Leuprolide,

Flutamide, Toremifene, goserelin, Carboplatin, Hydroxyurea, Amsacrine,
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Met hyl predni sol one, Methyl testosterone, Prednisolone,
Tri anti nol one, Chlorotriani sene, Hydroxyprogesterone,

waA200508290% et hi m de, Estranusti ne, PCT/US2005/005614

Medr oxypr ogest er oneacet ate, Leuprolide, Flutam de,
Torem fene, goserelin, 25 Carbopl atin, Hydroxyurea,
Ansacri ne, Procarbazine, Mtotane, Mtoxantrone,

Levam sol e, Navel bene, CPT-165 Anastrazole, Letrazole,
Capeci tabi ne, Rel oxafine, Drol oxafine, or

PREEFDELRY] MRbRIHEN Mitok@ntrons SNpRHofes INefefisbrie, GPT-he,
group consisting of: W 2005/ 082908 PCT/ US2005/ 005614
Asssteizale Onetrazoie-Gapagitabine, Relpxading, Drelozafipgy or N OH

HN NOHHNOHHNI NON NNNOO CNNONNY
H@Kﬁ‘Neth%"\éKPNeY N-N NYN.N OH HN OH HN OH HN N

3 P2 ChspHArA cbiutidal ddibasitdnm tbinrrising therapeutically effective
atrr)%:l:\gg? gtultegcszta (l)l!lg cgr%%%ﬁtng %lf %Iasir% 1t in (S:gr%\é%ta%ogrwifhsg? Ireast one
pharmaceutically acceptable carrier.

32.  The pharmaceutical composition of claim 29, additionally comprising one
or more anti-cancer agents selected from the group consisting of cytostatic
agent, cisplatin, doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar,
topotecan, paclitaxel, docetaxel, epothilones, tamoxifen, 5-fluorouracil,
methoxtrexate, 5FU, temozolomide, cyclophosphamide, SCH 66336, R115777,
L778,123, BMS 214662, Iressa, Tarceva, antibodies to EGFR, Gleevec, intron,
ara-C, adriamycin, cytoxan, gemcitabine, Uracil mustard, Chlormethine,
Ifosfamide, Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine,
Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6—ThiogUanine,
Fludarabine phosphate, Pentostatine, Vinblastine, Vincristine, Vindesine,
Bleomycin, Dactinomycin, Daunorubicin, Epirubicin, Idarubicin, Mithramycin,
Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17a-
Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone,
Dromostanolone propionate, Testolactone, Megestrolacetate,
Methylprednisolone, Methyltestosterone, Prednisolone, Triamcinolone,
Chlorotrianisene, Hydroxyprogesterone, Aminoglutethimide, Estramustine,
Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin,
Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantrone,
Levamisole, Navelbene, CPT-11, Anastrazole, Letrazole, Capecitabine,
Reloxafine, Droloxafine, or Hexamethylmelamine.

33. A compound selected from the group consisting of:



5 34. A pharnmaceutical conposition conprising one or
nmore conpounds of claim33. 35. A conpound of claim1l
WO 2005082908 ed form PCT/US2005/005614

: NS ~N
NQ‘,N\N/ g H\Nr
HN OH
AN
2 | N
oW
> NN~y
\[/ N
OH

or a pharmaceutically acceptable salt, solvate or ester thereof.
34. A pharmaceutical composition comprising one or more compounds of
claim 33.

35. A compound of claim 1 in purified form.



