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WD 2004/ 022559 PCT/ US2003/ 027405 PYRAZOLOPYRI M DI NES
AS CYCLI N DEPENDENT KI NASE | NHI Bl TORS Fi el d of the
WO pweforisen The present invention relates to  PCT/US2003/027405
pyrazol o[ 1, 5-a] pyri m di ne conpounds wuseful as protein
ki nase inhibitors, pharmaceutical conpositions
containing the 5 conpounds, and net hods of treatnent
usi NFYRAEIOEEPOTREREaRE E/EHDPO FIEPEHIRNTt BINASE eENHIBITORS
di seases such as, for exanple, cancer, inflanmmtion,
arthritis, viral di sg@@%ﬁh@ﬁ”bgq&generat i ve di seases
such as AI zhei mer's disea rovascul ar di seases,
and fungal diseases. This application clains the
benefit of priority from U.S. Provisional Patent
i cation, Serigal /408, 030, filed on Septenber
p'lh&prféﬁﬁt INgSRYQYH Eﬁﬁ?&s ® PYFZ9lol nplpyAmigiae compounds
us | €
eﬁﬁseﬁﬁfﬁﬁééé“nm%@?hﬁhé%‘?e PR AELAT bR IR the
compeaingls) and ygthodsdf teatimentalsirgttet campoundt andi oa:lnposmons to

weaRstoeR R AR £ SKwAT cencbrtaaton: AR Hol8! Reases,

neumégmémawummm B A ARIMBLs als@§§éf¢§r8|o@é cular
ei t her or &M _phase enzynes. Uncontro d

disggsgsi apd ﬁmgﬁhdﬁ@a&eﬁa higapplieationcelaiges theddersfit ahgriority from
t t
U SRS fghatateht Rbpfeich e Ny RIS AS) e Septgmber 4,
2002DK4 are of particular interest because their
activities are frequently msregulated in a w de
vari ety of human GHukgisundor eMavasidnvity is required
for_progression through GL tTo the S phase of the cell
cyding, cystigrdeprodent kineseass (GIDIEs karg Sﬁﬁhﬁﬁ&hmmn@prqthle IB1ases,
[ in.th r
whiGLBESRR Hhind e BRI e Tl S oleteri bl Pl el B ¥iaual
CDK'espacidas,cCDK$ uCDK2) IC D3 pCDKU] €DK, \GDKS Gl (SDKW”CW(B and

I
Ll b SR Sk e o
elthéf‘GH UgnNee&2kPp ﬁé’é@%ﬂ%ﬁﬁéé %@éoﬁt%@ehg)\fglllfe% ohqggl hallmark of

suppressor funhctio
Can@ﬁ?rc@gjlénen@mlsmgwwm(af@])!( rﬁurﬁ)ttonl\(sm:jars wﬁih rmgh fragaency in

e te hat b he tiva cyclin E, and
marfy R DG fngre. Bkt ita CEEF are Rlpentoh intgrest bocause
theitactisi tﬁ@%r@&‘f&ﬂenﬂ?%@@du‘f’ﬁbd in ‘a"im@é%ﬁét ci.gﬂam cancers.

nonsmal | cell lung, gastric, prostate, b

CDK?oﬁcm%Wgﬁ|r¢ﬂtgrac§/fﬁpnm@reswarthmghaﬁﬁ tothees phaseafshe cell

oroS AP 1 RSB B R Bk, Spsetois

servBGd/riSiRGa3 HA2Brper saquemeé 6f ESIHCYRPD EvaVS bl alfRMF WeVadll to
Thi s Qbs?rvatl on mak and its regul atory

respeRdHRANRUlis Afie |Hf¢'rf@rqtlé(?§éﬁ@l$ ovhitenibedespbpiaper checitmint
WS TR, TSNS oy o
tumergeniedissat iaey kevel of tumor suppressor function (e.g. p52, RB, and p27) and

oncogene activation (cyclin E). Many reports have demonstrated that both the
coactivator, cyclin E, and the inhibitor, p27, of CDK2 are either over — or
underexpressed, respectively, in breast, colon, nonsmall cell lung, gastric,
prostate, bladder, non-Hodgkin’s lymphoma, ovarian, and other cancers. Their
altered expression has been shown to correlate with increased CDK2 activity
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been reported in the literature as CDK i nhibitors for

the potential treatnent of 5 cancers. U S. 6,413, 974,
wW@ei04/012559 i ne 23- col. 15, line 10 of fers a gopdI/US2003/027405

description of the various CDKs and their

relationship to various typ@&s of cancer. CDK

i nhibitors are known. For exanple, flavopiridol

levelSandyoar byetdl survitanFAlseshidargatiddmiakbs B Dz ahbaffs re§ulatory
currently under goi nfg human clinical trials, A
fpr

pa fy&@ﬁéﬁe‘?wpe&'ngﬁar@pts thg favelopeent yeasoe)nuneher of adenosine 5'-

tnpié%%er ?Egﬁo %ﬁp%ﬁtp‘aﬁsmal ag %glé&lg# 83@{2{44‘%% Segktldes have

beeaxapptted inthentitacture a(sJCDK\/mﬁﬂ:htxorﬁorahe pEtHntlaﬂtreatment of

4) 2 786) and roscovitine
Ca“% Ef @4%»9974599'2%“ %étﬁ‘élmﬁ liney 3 pifersa 999¢ ®§spptlon of
t 4-b
the t‘&;ﬁ‘ﬁﬁ?ﬁ%ﬁq’%ﬁ@ﬁ%ﬂ SRR U bR B fter: T ve
coigdinhibitersrare Ikeowaosopax:mplehﬂavd);bmdﬁb(rmemd l)is@ O

nongelegtlv%CFmPﬁéqlt&%eyt\%ggprélﬂ 25 %rg@mpm/ g?%gg%gééggl%?ﬁ M.

Sandeydidic: @ a2 J. GimcDpsel. ¢rIdH) 16, 208B0IdYAzol e conpounds
as CDK inhibitors. Pyrazol opyri mdi nes are known. For

Exanpl e, W92/ 18504, V%E@/SOO?Q W95/ 35298,
W02/ 40485, EP94304104.)%, EP0628559 (equivalent to US
5 Patents 5, 602, 136, (5, 602, 137 and 5,571, 813), U. S
6, 383, 790, Chem Pha n1 ull., (1999) 47 928, J. Med.
Chem, (1977) 20, 226 Med. Chemn (1976) 19 517
and Chem Pharm B | . (1962) 10[®6 iisclose vari ous
pyrazol opyri m di nes. There is a ng r new
conmpounds, fornmul at™g reatNye : therapies to
treat diseases and di ¢rs agsoci ated with CDKs. It
is, therefore, an 1 2 J thistinvention to
provi de conmpounds usefdl in J{he treatnent or
prevention or aneliorat, bf such diseases and
di sorders. Sunmary of the Invention

Formulal .

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

A
Z
N

IZ\ /

Formula Il
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In its many enbodi nents, the present invention
provi des a novel class of 15

Wgeanzdsed 1, 5- a] pyrim di ne conpounds as i nhi bi PCI/ES1903/027405
cyclin dependent kinases, nethods of preparing such
conmpounds, pharmaceutical cdnpositions conprising one
or nore such conpounds, nethods of preparin
phidr SRK@n et @alJ. Medn e o (20023906 382 T Y Ori/ 0162

_ such co d d net hods, of
disPRRBHETBATGIOtIAED P SERP i 2o TIPS B Seaces
asﬁyfézat nm@heé hige RRERNUBLP B xa8/pk! YIODRMBBOAI $V002/50079,

maceuti ca

onpositions. In one aspect t he
Wowegaas \Ai6M02/ 4648 0 rERI4HAIHESE, aEEQﬁﬁﬁﬁ%o&eqarvalent to US

PaldRi et b 0% AT AR A g 05 Cginar - < P P

Bull$ t@@g)m &8 unged. |GHerR2 (1587 YR0; 2984 NV, BhsNR, (2976) 19
Formul'a 111  wherein: Ris het eroaryl, wherein said

517 ety Phoan. Bl uHaG3) 10:GALAISGPSS yErigks Py Azolopyrimidines.
| nARRROGEPRLG RTRAL ESBAUNLE oRARIRbnET SatiRirRS bRA.

same 0 ferent, each noiety being
therbpidene n@antispases and elisdrders adwocipted wlfbleKst ltmg tbérei@e an

2004/ 022559 PCT/ US2003/ 027405, 4 al k
objecyef ks layentieirtp P C%NPOU@%%&?&E@%EG tr ’ﬁ%ﬂ%? ,e”t'on

or a”??%%%hﬁg% ”%%5%35? %@ mgé'%-%m( R5) C( O R e

- N(R5) C( O) NR5RS; 'S sel ected fromthe group
consi sting of R9, I|<1¥I nyI c%l 5 heteroaryl,
CF3, heterocyclyla cycl oal kyl ,

Cﬁer%nyaéﬂﬁbbdmwﬁ&thbtﬂr@éem ifwerkioh (RBvidesunsovdliciss of
can be the sanme or different and are independent]y
pyrazelat t5ed]pyrialiding sompoungs aanBibEars efgyelin ggpgwdegt Kinases,

ety S Prapariny Sl ot phASeutal diapsiiohs Bomprising

onedftirhoid $tscdrpolRtss ancthedsios ptaiarhgtp&nhrmceumal cﬁumhthlyttons
substituted with one or nore noieties V\,h{jch can .be

comysisingPne ar riase SHEN carpPURES <Y BiGt s ALEBRIFMRM: P';?\’e"t'on
B S 556 PR e 9 b R n 0K i
such Spa#)oNRER@r pharmaceutical compositions.

In one aspect, the present application discloses a compound, or
pharmaceutically acceptable salts or solvates of said compound, said compound
having the general structure shown in Formula Ill:

2
R3 /N\’%§
RD;’/N‘N/
H’N\R
Formula lli
wherein:

R is heteroaryl, wherein said heteroaryl can be unsubstituted or optionally

independently substituted with one or more moieties which can be the same or

different, each moiety being independently selected from the group consisting of
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-NR5R6, -C(O NR5R6, -CF3, and -OCF3; 15 R3 is selected
fromthe group consisting of H hal ogen, -NR5R6,

WO GdpLR4y - C(O NR5R6, al kyl, al kynyl, cycl oab&yiU$2003/027405
cycl oal kyl al kyl, aryl, arylalkyl heterocyclyl,
heterocyclyl al kyl, heteroar§l, Nar (R8) "N (R8)n N
(R8)n 1-2 and -2 N (R8)n 20 whereLn e clg of s4a|5d 5

halogéhyalkylcsiol,aaicloglkyl aCk s, O@Fy, GNkyOR” h&lRERoc MR/R )nOR?,

oo IR SR e R SRS Al
-N(F@F@Q@)R"HWI\RRQ O(ARRPRf or R3 can be substituted or

nally i ndependently substituted with one or re
Réis weWﬁd dtora de geoup wlss%tm @erdlaﬂKYér?éthWe%fd’h

R 22 AR bSRER B A SRR AR

subgitGtedatity -6 RFgroups, whicefcan be( memﬂn‘&rm and are
2004/ 022559 PCT/ 003/ 027

indepeastamty) saleeirg raratiog jigiot R cﬁ*@\fﬂs 'atef'de%b?NRs R6, - SR6,

-S(02) -S(02) R5) S(02) R7, I\J(—R5) C(OR7
éﬁ(@ng R5 CLR) N%/m rﬂ;J(HRBhage——aryl—&l—kyl N-RS is H

or al k 5 RG i s sel ected/ fromthe group-ednsisting

of H, yI aryl, arylal kyl, cycloal kyl,

hetaeyi yFEa, heterocyclyl al kyI heteroaryl and
andhet er l'al kyl, wherein each of sal d al kyI aryl ,

aryl al kyl , cycl oal kyl , heterocycly

whergi dheeny iyt aove-netededafinitians fQﬁB [FendcoansHRgtityfed or
opt@@%lyﬁsﬁjb%@ﬁggmlth%rgego%&(ﬁ%d?@@% %pﬁH%‘h‘ Betiefsathb br

sane or

diffedét, eéehﬂt‘noiet&dj@mignrmbpebden@y ﬁ@lecterdie‘p@'ndheglrgu;s ebrsisting of

halagpgy Gl RO, SRS LR R OIrpa s SRR e By IRR",
5HECR O R5, O) NRSR10 - SCBH,

NR 'g ?@;g@ﬁ% RC%%(? g(Rl)O - N( (R:’( 55 S(02)R 7 A
- NR&53 eelepRd o thal(gml)lp:@@)mmof HRho oggnséwao? %dC(O)OR?,

QNIRRT 28TE L ERRT ReloaBIN, prfdtaikyt, heterocyciyl,

heté]@&%lﬂﬁbk‘}l Yefdrlsdhy, heteroar yI and het eroaryl al kyl ,
wherei n_ each of “said al kyl | aryl aryl al kyl ,

cycl o;/@r\\het erocycl yl l/heé{r ocycl yl al kyl
N
\

N (R%n .
A AN \5 )

/\N ;

(R8)q
wherein each of said alkyl, cycloalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl and heteroarylalkyl for R and the heterocyclyl
moieties whose structures are shown immediately above for R® can be substituted
or optionally independently substituted with one or more moieties which can be
the same or different, each moiety being independently selected from the group
consisting of halogen, alkyl, aryl, cycloalkyl, CF3, CN, -OCF3, (CR*R®):OR?, -OR’,
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heteroaryl, and heteroarylal kyl can be unsubstituted
or optionally substituted with one or nore noieties
wokiogl22sen be the sane or different, each npDi ePgT/b81003027405
i ndependently selected fromthe group consisting of
hal ogen, al kyI aryl 20 cyc?oal kyl, CF3, QOCF3, CN,
g ( R5) Boc (CR4ARS) nCRS - 02) R5, .
-NRE’BFq(Qﬁ?R NJ%BB)RB(%)%EBQ(@@SC(@MB%WSR -S(02)RE,

swﬁﬁ%@%ﬁﬁﬁ ) 2R 7%?*%%@@&%0% the

rmlm MHNF&EBb@aI - (i1) RS and R6 in the noiety
may be 10| ned together to forma cycl oal kyl or

het%r'§&'§1@f §lkylz5 moi ety, with each of said cycl oal kyl

opt*ﬁ%%ﬁw gpend ei%%‘?%@%ﬁ%@ﬁﬁ aﬁ@ﬁ @Fﬂﬂa'&% or

cychoatleyl, Rﬁetgmyplst hﬁ?eroeydszlbﬂ@i etbtéroany|! Aed ﬁéﬁ#@arylalkyl wherein
cycl oal kyl, aryl, heteroar

cach 3k o A o SHPRIEY!, hideBo Gio] CartArasn Cigli,
het8toa; afy ﬁb%é‘%al@%‘aﬁr ﬁﬂé@ds‘ﬂgdt?d toé doné\ﬁfﬁfb%%ﬁ}%d with

and aryl al kyl can e unsu
oneoPit inoreamoyjet®s whide pandentheysamb st diffarent, vath mmetthremg

di f f
T R T L N
cycmfawp @Dﬁ@@ftg TN 2ORhaNpSRM, -R #%Rocal(mh“R@)\é@Rf"a'dfod IRS,
-C(@mf@@w@ lﬁb&w&@sﬁﬂm@@gﬂ ﬂi@z)Fg SRR RITHYRPS YR,

NENER, T CTRMRIE o Rr0 ana -1 Ro) o 0 esRLO;

RS R§|ssmlectbddrcfm¢lm 113 cmSm@@ﬂlstam afyl Rrylalkyl
Y @) Fgang S 02y

CYC!?C&Q) *??@QP%@Y'CE%W%YQ'HC&@ é\%er@ag'iuaﬁd hgtemafm”@@b,e/merem

0
cachGhsaid G658 ey Y b1 Bl A e
hetenugRg,) adOh&iEavatylal(yRERC0) mafmgtitum gaf)?tforéa;ﬁctggsﬁtuted with
or
onel Poft tnoidiPs ATe BARAGAnE e ObAdeRY: eash Moiedeing
indégerideatly sericheERy 'Froﬁ‘ﬂﬁe@r@ﬂﬁ ’E:bhé’i@tu‘i’g?1 Pf)ﬁﬁlnggﬁ r é\kgl gryl
i seases, for exanp
cycleptiyh iGRas O%@nga%ﬁ SNR%E S DERTIBoicn-(ORSR®),ORR, RB(D:)R®,

QN R s3Retn sk AR sl op AR AT eTascoaRl

-N(R‘i)@g@bﬁdamas )C(J(s NIRtRH; | ed Description In one

nmbodi nent nt invention disclose
Syf azol 6f ngonally (I) R§and ngm the moiety NR% Yo , or (i) R® and R® in

the moiety -NR°R®, may be joined together to form a cycloalkyl or heterocyclyl

moiety, with each of said cycloalkyl or heterocyclyl moiety being unsubstituted or
optionally independently being substituted with one or more R® groups;

R’is selected from the group consisting of alkyl, cycloalkyl, aryl, heteroaryl,
arylalkyl and heteroarylalkyl, wherein each of said alkyl, cycloalkyl, heteroarylalkyl,
aryl, heteroaryl and arylalkyl for R’ can be unsubstituted or optionally
independently substituted with one or more moieties which can be the same or
different, each moiety being independently selected from the group consisting of

halogen, alkyl, aryl, cycloalkyl, CF3, OCF3, CN, -OR®, -NR°R", -CH,ORS, -
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a] pyri m di ne conpounds which are represented by
structural Formula IlIl, or a pharmaceutically

w@eweprabd e salt or solvate thereof, wherein tPEr/US2003/027405
various noieties 20 are as described above. In
anot her enbodi nent, 2-pyri Sy? ’\ff p_y(rji dyl, 3-pyridyl,
4-pyridyl - N-oxji de, 3-_ pyridyl-N oxide,

C(Qg)§¥,tﬁ(éiNR?a%("y FC(@RT r R 1-S(Q4)R " hySei) NRERYT, -BIR%)S(0)R™®,

' = [ ch of said pyridyl,
-N(fﬂﬁdég)gﬁwaﬁ%%q%ﬁﬁyﬁﬁr azinyl and pyridazi nyl
moi R iseselerad fronutiruheiupt sirakbing TR COAINRR™, -CH,OR®,

j endently substityted with one or Zgbm)_re noi et es
-C(@ﬂﬁg@ﬁ %&(E))Bzaﬁqwes(;@ﬁgqbr different, each noiety being

i QUP cOoNnsisti &

nal soan g oM @Pyb' sl RagRll “CRalE "
-(CHM%:C;(GEQ@}B@)NﬁRﬁ,NSWga?RrE(-Q?@gZ%iR?(% Ofgazﬁe,

er ,

NESTORT %%aé&ﬁ@”éndqf%«%bﬁ@w'gﬁ%o OR6, - C(O) OR4,

- CHB RO to @F yhgor heteroaryl. In another enbodi ment, R3

is H halogen, |ower alkyl, aryl, heteroaryl, -

C( @ sFUto 4ycl oal kyl, -NR 5R6, heterocyclyl al 5%05 ]

%%ﬁ%ﬁ%b@hrﬁs‘@‘ Hﬁ(‘@% i(l %%% 5egusFé ul/a%%r% e% inasq inhibitors and

candygusdfulin(tRe treatrhdRt wpﬁé\)érﬁiéh &f %Irdﬂ}fénati?éﬂiseases, for
het eroaryl, heterocyclyl and cycloal kyl for R3 are

exaffider@ncentisiipromagiphiasitbantritisn dbpy muanalsy beutssful inttee

' i et igh.can he the same or
troa L O RO TR Fr e Ul Boes st B REBRTR ol SR cragiovascular
disefases) vire digemsps emaisiuayangseasdwl ogen, CF3, OCF3, | ower

al kyl, CN and ORS. In another enbodinment, R4 is H
hal o, or lower alkyl. In another enbodinent, R5.is H

or lower alkyl. In méi@Dgg@igfoﬁe.nt, mis 0 to 2.

10 I n anot her enbodi In an _additi onal
en‘dﬁ@@hmbodﬂniest,zmyordamdténvbnml ] nid_j%dlose%mmzdm[tﬁ_
- ' - ' - - e,

alo B o Ry B Shan e St Byt o

phapyaté@mially acceptable salt or solvate thereof, wherein the various moieties

are as described above.

In another embodiment, 2-pyridyl, 4-pyridyl, 3-pyridyl, 4-pyridyl-N-oxide, 3-
pyridyl-N-oxide, 1,3-thiazol-2-yl, pyrimidin-5-yl, pyrazin-3-yl and pyridazin-3-yl
wherein each of said pyridyl, thiazolyl, pyrimidinyl, pyrazinyl and pyridazinyl
moieties can be unsubstituted or optionally independently substituted with one or
more moieties which can be the same or different, each moiety being
independently selected from the group consisting of halogen, alkyl, arylCF3, OCFs,
CN, -OR?, -NR°R®, -CH,OR?®, -C(O2)R?, -C(O)NR°R®, -S(0,)NR°R®, and -
N(R®)S(O2)R’.

In another embodiment, R? is halogen, CF3, CN, lower alkyl, cycloalkyl, -
OR®, -C(O)OR*, -CH,0R®, aryl or heteroaryl.

In another embodiment, R is H, halogen, lower alkyl, aryl, heteroaryl, -
C(O)OR?, cycloalkyl, -NR°R®, heterocyclylalkyl, cycloalkylalkyl,
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3-yl. In an additional enbodinent, F, d, Br, CF3, CN,

| ower al kyl, cycloalkyl or - 15 (CH2)nOR6. In an
wa@eoaiunrseal enbodi nent, R3 is H, |ower al kyl, PCT/US2003/027405

cycl oal kyl, (R8)n~ 1-2 N C(O)(R4 aryl, heteroaryl,

cycloal kylal kyl, 1-2 or 1-20 (~~ N~ v1-2 , wherein

each of said |ower alkyl, c cloalkyl y , heteroaryl

R& 4n ryl are unsubstit uted or optionally
N’\wdep ndently sxbgr&@t ed with ofg;or\more 20
an be

noi et i ﬁS qﬁja &R~ _di f f each
noi e bei n%e\gg;?é% sel ecg{led fr gr oup
congi stin of ha , CR3, |ower / and CN.
In an_addi tfonal enbodi nent’, R3 is: 2004/ 6 559

003/ 027405 8 (R8)n >G--~s N (R$)n N (R)n N

2 (RE)Nn N In a still additional enbodinent,
( N> (R8)N/ (F ~~~~- \ 'J1250r In an
i opal odinent, R4 is H In an additional
enmbodi rrent R5 is H In an additional enbodiment, m

whérsin0said Iaikyararyjd tieteéroanl, letbedyoighand dydlsalkyl for R® are
unsubstituted or optionally independently substituted with one or more moieties
which can be the same or different, each moiety being independently selected
from the group consisting of halogen, CF3, OCF3, lower alkyl, CN and OR?.

In another embodiment, R* is H, halo, or lower alkyl.

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

In another embodiment, m is 0 to 2.

In another embodiment, n is 1 to 2.

In an additional embodiment, R is 2-pyridyl, 4-pyridyl, 3-pyridyl, 4-pyridyl-N-
oxide, 3-pyridyl-N-oxide, 1,3-thiazol-2-yl, pyrimidin-5-yl, pyrazin-3-yl and pyridazin-
3-yl.

In an additional embodiment, F, Cl, Br, CF3, CN, lower alkyl, cycloalky! or -
(CH2).OR®.

In an additional embodiment, R® is H, lower alkyl, cycloalkyl,

1-2

(R )n\
3
-C(O)OR?, aryl, heteroaryl, cycloalkylalkyl, 12 or

N—__
(R%/'\G/ ;
1-2 , Wherein each of said lower alkyl, cycloalkyl, heteroaryl and

aryl are unsubstituted or optionally independently substituted with one or more

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

selected from the group consisting of halogen, CF3, lower alkyl, OMe and CN.
In an additional embodiment, R® is:



10 An inventive group of conpounds are shown in Table

1. Tablel Br Br I Br 1 Br N NN N " // \ ~ i/
WORM4MRASFE N, N F NN HN HN HN Hin I\ \ I\ Olr¢u/NSIN03/027405

C a1\ Br NN~ N FN~NFNNC NN HNHN HN

nc'l N \~N ~N WD 2004/ 0225598 PCT/ US2003/ 027405 9 CF3

Br Br Br Br N N~ N_N~~ CI NNN NNNNN HN HN\

(RS)MHN\NN\NN Br ~ITN NN NNNNN HNI \ HN\
N |/®i2
1-2
N
2 3 1-2 and

In a still additional embodiment, R® is

R ; (Rﬁjn/l\e/ § \;
or 1-2 ,

5
In an additional embodiment, R* is H.
In an additional embodiment, R% is H.
In an additional embodiment, m is 0.
[n an additional embodiment, n is 1.
10 An inventive group of compounds are shown in Table 1.
Table 1
y Br N\(ir y Br . Br
= TN O =N = N
X Q N N\N/ FooX \Q Fo Q
HNI\ HNI\ HN'\ HN@
N N ZN N
/N%I Nw/il \ Br
2N 2N
PN FooR Ny O ?\1:}
AN~ HN. HN.



HBC HO CN NNI NNNNNNN HNHNHN NN N H3CO +

\ \ Br Br NN NNFN- FN \VNNNHN HN\ HNn | ~N
WOR0B022550 O Br N'~~ i \ + \ Br Br HN N- N P& USE0DB/027405
HNNH 5\ N~S N MO MO Br Br Br N MON' MO OWw
V' N, NV NNNNN NHNH NH69 , NNNV\D2004/022559
PCT/ US2003/ 027405 10 Br Br j Br
CF3
Br
Br
N\/g /N%
Cl X N\N X N‘N N N\N N \N/
HN

~ \ HN HN N
l < i — I i
N N =N N/

N ~N
] N HN ] N HN N
=N o~ , -
N N
CN
‘e // /N% e =
HN
H
[ = AN~ N
_ | l
N =N N/
H3CO Br
Br Nw/g
N N - T
7 i % NG ‘A
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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.
10 ‘“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.
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NNNs N N NN HN\ CHHN\ OHHNHN\ NHNHN

N NHNBr N-Br Br "yNNN\ NNNN HNHN\ HN \ N
WO 284/02285N As used above, and throughout this PCT/US2003/027405
di scl osure, the following terns, unless otherw se
i ndi cat ed, shaII be understdéd to have the follow ng
nmeani ngs: "Patient" includes both human and ani nal s.
Monﬁ)prelmmalkyhgmnmsmmMB adpodt mttdjebonaﬁlmfbcaﬂa@mmsrm the chain.
s.an ali at| c hggrocar bon whi

Brapghed mpdfin gt O s AR B O SARA YIRS AyCh goumeiyE G or
pro@?oblte ha@EPH ﬁﬁ@é’?salk)l‘l dhiBgh. ODG\'NBI' alk g%@éﬁse%‘g%@ bﬁvmg

gr oups cont ai n about to about 12 carbon ato
abotty 4i te. abpot @ambmawgs POheusm0 (hich7eeg belgtraightor branched.

Thebfefirt sUBS RSt ShEing Bt fig R R Be Ribsutschpy one
or n"r@rreesdbmﬁjerﬁé Hictofrayse Hlecdhras of*ﬁtﬁé\‘ént @bBb(lsuﬁétltuent being

are attached to a linear alk hai n. "Lower
md&wgﬂrenﬂw@ﬂﬁpt%d fesuihergioLpgonsisiog OI¥va@ abolitargl, cyelbalkyl,
s bRy AR R 2B LGB B Sl RlogBa 0o

carigoxyugnadraC (03O0 salidt Nooliedtiny eraveplesr offitabRLEIRYl grogps shclude
I fferent, each substituent

metgg/l ﬁg“y@%@é%@ﬂd'gﬂswgg'{‘%gﬁgy from the group
C Oﬁﬁ'lléhwgné’énsbéh %hﬁﬁa%tﬁ’ hyd réﬁé(ﬂbon%kﬁ'?owe{lmyg%\f%%t one

hydr oxy, koxy, am no
carbw@gghgrdaplq/b()nd aNQ whm;h DT@,y be:atrﬁxghVorahn@nched and comprising

s Py AL R0 KT R g P Al e

aboand tb-dpeuy 2 cafbdty ams MBABThalh; %Jnunharé ﬁré?aa%gﬁﬁtls&ﬁ@ to

group containing at |east one carbon-carbon triple
abogb firaghen alnnes inie dhwintBranghed sreansdhaheie antore lower alkyl

aroG AR S Sherheing o D e R EEHTS afhoRPsleb
"Lowar akkyhylh naéamsab(mtwle abuait B; carbon BEdrAs BT Bfeectidh Which may
be%FQUt 2 to 15 ut 4 carbon atons in the chain

ol Prreghed thep-lieiiaexarp! ea%%ﬁ%ie@kyny{;gm include
ethm (';bar?‘éyﬁ‘ﬁt ﬁ%’utyrﬁﬁ EHB ey ny12T e RS il Red alkynyl”
means that the alkynyl group may be substituted by one or more substituents
which may be the same or different, each substituent being independently
selected from the group consisting of alkyl, aryl and cycloalkyl.

"Aryl" means an aromatic monocyclic or multicyclic ring system comprising
about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms.
The aryl group can be optionally substituted with one or more "ring system
substituents" which may be the same or different, and are 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
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"Lower al kynyl" nmeans about 2 to about 6 carbon atons

in the chain which may be straight or branched.
wWOev4022554 | ng exanpl es of suitable al kynyl groR@BUS2003/027405

include ethynyl, propynyl, 2-butynyl and

3-net hyl butynyl. The term "l8ubstituted al kynyl" 20

nmeans that the al kynyl group may be substituted by one

dlffeﬂa’nt r@f&a@%ﬂéﬁmhémlm Hehpredix @, bRe os dna before the
ferent, each substituent being |nde§}oendentl

hetemrmldp@‘d namermenBs §ia8 @b 1Rash & RiIrPagn YRR\, Sugﬁw‘%d
respﬁ%f \{q?@)}%}ﬁ}'eser@ra%la ri be?n aR rﬁt?@g?’@‘f éfbn‘?‘@f‘@%@ér‘o‘érﬂ can be

fI'Ag system conprising about 6 to about
optickhllg @xiredtcoiine, copreshendinigyN alxide. !‘G:)rt-bmab'@L@Xampleaquo n

suntmg?tqr«a@?&gx%ghﬁ%vﬁaﬁ A gy iy pyrimidiny,
130x§%f§! Eéig \‘.‘!E yl”?fﬁaﬂﬁylt P?ra%@lw ﬂfaﬁinfyf @yﬂmyl @rezolyl,

imti'ng exanples
trlazslyl thﬁj@hm@:ézcﬂylopmaﬂybl pym@apimelhwwmhnﬂpah}hyﬂazmyl

|m|dﬁ17j<p[t1 ei9€m¥|glr}y M%ﬂ]rtggﬁ%;ﬁgnﬁgﬁf% %z%g?{, md%%lu?zailﬂdolyl,

beni:hﬁ@aﬁlﬂ ”Benﬁtﬁ%ﬁyla thhoﬁh?lutmﬁatélya hieighopridyil nguiBazolinyl,
atons, 1n which ohe or nore of the rlng tons

|
tmemmmdylopmplomaﬁylc&wsaﬁopw&yl ISP Yhi qe,rgggﬁamgolyl

1 2%2%‘ @?ﬁ%tf"%%?'gf‘ld%'%’[lk n conbi nation. Preferred

abou to about 6 ring atons.
Th eArdll@,ﬂ'EdS:O‘%lrMblkyb anedres apandaditylygrosipbds which the &yl ané alkyl

are SamEiPUIDIBSORTh ITE B Rl S BoRaeS 1075r Bkl Gfoup. Non-
hmltm)gaé%rﬁp%s o"f%@ t3618 é}‘ﬁlk&ir@ oued ihangé BenFjie2 phehicthyhaad

I a be ore t roaryl root” nane neans
naphhﬁlerqﬂmbﬁq&tﬂae bond tmjthe, pmpgm@my Iesthroumh Hreoatkyl.

;? 2&%{6&1&}%&{ o‘%{{) 9fky€£rfyl @o@gﬁ ﬂfg]hcg]t 1;?1@ Al ga'ntdr%?fé‘re as

pre&nBﬁs@%%éﬁm d»r@aerPécpélkgil@ryH,\I@anipra@bta l@gle@ea{wt]&mmﬂ\kﬁl-

sul tabl e heteroaryls include pyrazi

limifing exgnplet off 2 ayitable pkylan smbup s i@h‘xﬂ'@lqﬂnd to ohe parent
ot hi azoly, azolyl, thiazolyl, pyrazolyl,
mmpfy Eé glh tb?ﬁ?@r yl, pyrazolyl, triazolyl,

1, Z'C‘ﬂrcb:all@ﬂ" Agahy b.napyaematid mopy+ odmwmitivytlic ring system
qui noxal i

comprisiiRg gpquty 3 B] a%&%}a%rn%b@ﬁg@ﬁupr %[{%'yzatﬂﬁg iﬂd' n(?lut 10
carﬁcﬁg‘?é{; + refeinﬁl en%‘%%?@%ds  cOMEAR e B)’cb ab@Mt MQingnatbms.

gui nazol i nyl,

Thd by@mpyiroam mb/bpt|qma1|ycﬂubpmurt@ww;th|qneomzmpgﬁ iring system
i soqui nol in

substtienisi vglyg%ﬂaygﬁ%%lgaégﬁ\gdkog&( Hf%egﬂ ﬂﬂd4 argrésatgéfﬂf’ ed ?(bcrve Non-
limiFig e ﬁ@lé’é ) Stﬁ{e}bv/é mdal'begﬁld dycv&”auqfns fritRucy wcwrdpwl kyl

revi ous described. Preferred aral k

cyommﬁylswdofh@(wrcyalolhyeptyg apdphe Kise- Nq:n-,lfmmmgge@gg%s&f suitable

ol e SRR AR AR e

oi @iafodéntiibanghudiiee, dhlofine, bidkhing, ar iddinerdretered are
al kyl -aryl - group in which t he al kyl and aryl are as
flugsirey icblosing ansklerioniee. Preferred al kyl aryl s conprise a

| O\Mﬁm s§¥1!eng Eﬂﬁi'&ltué\kﬁn means a substituent attached to an aromatic or
non-aromatic ring system which, for example, replaces an available hydrogen on
the ring system. Ring system substituents may be the same or different, each
being independently selected from the group consisting of aryl, heteroaryl, aralkyl,
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limting exanple of a suitable alkylaryl group is

tolyl. The bond to the parent noiety is through the
waeaoh/02228 " Cycl oal kyl " means a non-aromati ¢ NOPGF/USI003/027405

mul ticyclic ring system conprising about 3 to about

10 carbon atoms, preferablyl4about 5 to about 10

carbon atons. Preferred cycl oal kyl rings contain about

alkylaryl Oh@tblct’ioaralkyrblaltglllmmgmaryl Eyeraxychmkyalkwaalkbey, aryloxy,
opti ona substituted wt e or, nore SYS
aralkihpys 60Y ARG N O r(PTISe CAMPRYa ARy C2IPPRYT BICHERPONY.
I |
aral ﬁggﬁo‘#ﬁl ﬁoa'n‘rggs@f?ﬁ%/? arﬁ@ﬁlf@rﬁll hé’fbrdeﬂglsﬁl’f@m @Iﬁyltﬁlo arylthio,

cycl oal Kyl s i ncl ude cycl o

hetewaﬂymmena;arkyrmrrmt@mrarkwwom@mquylah@refwcf’ | XN

oYl MgV MR RF R S oGS ool MY el e thegeme or

drffem érﬂﬁar‘é iK8epehidiigastiedteaion O HIow, Cdmﬁs)mlgrtff hydrogen
m ne, or iodi ne. Preferred are fluorine, chlorine
alkybrmiylbaomam@kylso '"Ri ng system substituent” means a

sub a r
S BHRh ang Eb edmoRey e e eyt
ring %xfgfém @B Piisirighebatitigtosatsiug 0 rﬁgwgto&yﬁtpeeﬁesahﬂgabbuteﬁtt@
e the sane or different,

abOU’h%‘é g @lemsy Incehish 08 91 BRI ﬂét?‘&r%aﬁ‘sdaﬂg‘? dppsystgm is an
elerﬁ%#/ %ggﬁt@h)%%% foF %L(gr?hl[()l o%@ﬁ”réft@;ggr?e?gc?raslulfyr alone or in

conditatiore Taeoaayd no Iaryi;ﬂoemy pxmfd‘r aa@/@r Bylfur @tpm;‘»@/resent in the ring

sys’rgg%/ lkf’gr%rrecff ﬁ%{eygccyvlqyé %{nt’a 6%%/% Eq %@%@}% HhQ atdh& fhe prefix

aza2b@h bPINS BeRfBYthe hé‘céﬂzib%li/lfr@tﬁvham@rm@m& freipt least a nitrogen,
heteroaryl sul fonyl, alkylthio, arylthio,

oxyet ersarﬂyrl atohorespealively i piesentes pdicatop -y NH in a

SRR B N SRR 0

((ﬁé)ﬁ‘ N(TosYofdupy &id thenikeasach peepetedembleyies eire atsedccfnsr;:iared
roup consisting of hydrogen and

pafb@fa“"@/"‘ve“m Trecisovcivtans be Grienalibateslited fine ar
QEE@Y@ %%b&y @Hich n’f S 55T R Witdreht) @nd are as

ring ato preferably about 5 to
defihedaizrein. Iaemmggat ommlfurramm affthe hetarocyalyleantba petionally

oxiglaramtng epTespIng Nr<omassas xR, o s oetier o iging
exa‘?ﬁ%f}ag of SAEMIB ML mglcﬁ?f‘ RERIEERIV Qm@@]r@@@@é pipeyiden pyrrolidinyl,

or sultur ato resent in the rin ystem

piperazirey, rmdr;ﬂemﬁyloﬂy@mw@%lomt ﬂﬂlﬂzdlﬁmﬂ h%“tdgo}ﬂfbut ﬁ
T
tetraby Bty ity RhlabneBifenfiife fhe east o ni tr ogen.

15 [pxMeRIa Y nStebfthat iptHeeroestoat tomealning angsgstems afsthis
ring atom Any -NH in a heterocyclyl

p oK,
inveniforedoere ayedie hydrory grespspnearban gip m%%@@gént to aN,Oors,
N
o T 0 LB PSRRI el P 0 acronon.

Thdhigohekanpley i the ran be optional Iy substituted by one
or

there is no -OH attached directly to carbons marked 2 and 5.
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nore "ring system substituents” which may be the sane

or different, and are as 20 defined herein. The
wondonozesso or sul fur atom of the heterocyclyl ceeI/bg2003/027405

optionally oxidized to the correspondi ng N oxide,

S-oxide or S,S-dioxide. Nonldiniting exanples of

sui tabl e nmonocyclic heterocyclyl rings include

pi Rk eaikyPynears ath ajkynyl-gikple geaimipl whicb tipealkynyl and alkyl
t hi omor phol i ny [

o J R ! e
aro e pravyargpat. e altnip iRy ahpngthpytend
lowdralk}l SOG TheBofPie thet paent ity Grolgimte Bkl Noidlimiting
exagptaspst suitable dlkyn dalykgratpa desiude prepaylneshyls, = as

! ShinBEneRTh, B8t g b Sl ROl R Bl anc
alkygbﬂegé\s ﬁr&io&l%ebbrié’éa.udi@feeerédsr\ét@roa(rhlkgtstmin@id a lower alkyl

Irectly to carbons marked 2 and 5. WD 2004/ 022559
grolCMassimiigigersles b su;&ahxly,%rau;ykgypupﬁ%@d%ﬁyrldylmethyl, and

. al .k - i i
quirg il Theito o WS O UG Al
Eo | B e Viowely
defigs. Profpees @yd@xaﬁw&cﬁa@?\?wsbﬁ@?gPfan?@iﬁaﬁnéﬁxag?%igf
suitpBE Wi MM Sinkide RydroRieRsl MdT Ny dBaRING

al Kpcylnecars an EVCED)S| glkileS(Q)-ns¢ycipalkykC(@d, group in which
het.eroaral kyl s contai n

R EL S ABlsh ARGEGRLIHS e garom moit i

thrdudfl tHE SaPEA VD ERERYA aclB Gontiih Adber Bikyl. Kesrlthitinghexampl
rdbug;ﬁd toat he }garent m)iag;tﬂy iogﬁﬁllhroughrtfl"](g al kyllw.m ingfexamples

of suitgbliecagyhpiopps inelude fgrmfaxb agatyll andyPOPaNPK- whi ch al kyl

IS .AS evi S i B ¢

5 5ol AR Rl Bty RREOE b e b ptbhousy
destHbbabiige bydd eyl adent rigly i trrbudie they daopye tNoyi-limitidg

2- hydroxyet hyl . "Acyl " HCO-,, al kyl- -
exasaples of §é{t¢@g g@elmsc %C&dgeﬁﬁnﬂszﬁ’?'am%% “%WéthSX‘r iyoug:( 9

gra : i ous). i _ . .
0 5 oA ST B TS g0sy 8 v
desteiped. Hontlianiting ekamplesabfleitabNoalkoxyngiaupg iedede inesihoxys

N N U T

thrd Y theF drs as previously described. The bond
t%ﬁﬁ‘re par eﬁjt(%rmi ety is through the carbonyl.

NonAriloxy! mganexaangriye©- grouuin \which the e 9rowe isRepreviously
des?c?f?aze%}/ NO%H%’liiliI:\g %?(gmp?eosy &f suitable aryloxy groups include phenoxy and
naphthoxy. The bond to the parent moiety is through the ether oxygen.

"Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is as

. previously described. Non-limiting examples of suitable aralkyloxy groups include

benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent moiety is
through the ether oxygen.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkylthio groups include methylthio
and ethylthio. The bond to the parent moiety is through the sulfur.
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"Al koxy" means an al kyl -G group in which the alkyl

group is as previously 20 described. Non-limting
wex@nptmso of suitabl e al koxy groups include nep¢Kg2003/027405

et hoxy, n-propoxy, isopropoxy and n-butoxy. The bond

to the parent noiety is t HBough the et her oxygen.

"Aryl oxy" neans an aryl-O group in which the aryl

g r wpllthls" ﬁ}c‘ea@iséatn %Mlty&By gr@lqsmwb@d thélanylIdredip isngs previously
xanpl es of sui

O e e
and Bgéﬁg@ﬁhg‘ ?hstdb% t8>% %‘&rent%éi'e'ﬁﬂs%bbugﬂﬁﬁ@%uﬁﬂr

ich the aral kyl up is as
pr BAsiatikytthip" ahaaesans Mdrali\\yjfs-l grnupnm]g/r@ta @glk(yf group is as

prevusy. dsptited: NOSRLTHOR TR B s BB e fiEup s

t
oy B VS fEnpregas s o s s s

pr &Ikg}gﬂia]?imﬁ sEeape@n a&sy{ PGPt gfggjpeiﬁ){gbmr@gmgfexamples of

., SYi t e a
sur i et a0 MEPUERLBIN o ot e
bonH"@@th?éJ éwm rrWibt%Q@#Mraa@E?oBe E@’de$2003/ 027405 16

Sé neans an ar | - S whi ch,.t >}’
wlqwcaﬂoqfwéwaﬁ%‘w Q%@ﬁdgrm Sy ge amples of

o T 5 S G BN AU saohon .
Therﬁdrﬁ(ty) the namemugmeww\?hthmughthe O&fbﬂ)ﬂm}l t hi 0" means an

ar -S

prg()r k%’f a o Irbgans hﬁ%r{aﬂﬂxﬁ—@rﬁgﬁy%ﬁﬁq‘?@—ﬁmﬂ%g é(ample

of aXitaBR SrafdoxyKaiboRiPgraupus biehzylbRYEYboM OThd bent doithe parent
the parent ndiety is through the sul fur.

moieiyl lkdhgml@htibay:lal’quéns an al kyl - OCO gr oup.

groﬁbﬁ'r]“\&fef‘% é’z‘(?%{)%% a%&"%@%}r ﬁ%\é&%@gﬁ are those in

whu@ﬁ)ﬂ@b bRyt froupas Riviermalkg! Yhé dohd rt@ mpam'c umletynyrthromgh the
Aryl oxycarbonyl " neans an aryl -0 C(O- group.
sulfmeyl- | i m ti ng exanpl es of suitable aryl oxycarbonyl

_?_rh S%E@S%‘F%Mﬁ BRE Qﬂﬁf'ﬂf‘%@%‘?y Jrotipd TREMhBAY MEE pafsht |monety is

€ pare iI's through the carbonyl.
throu@tﬂhb@(ﬁoaylbonyl means an aral kyl -O- C(O) - group.

ar ot fesmyBpS HalER: dredi ot She ol DT BT 1
deé@r\a‘?{a% a{toﬁg (l% F%IQ&& Whh GEdecudn from thg lisdicdtedyyrouppsrosided

group. Preferred groups are those in
that/\theodlesﬂgmtad legdmgr marpial yalemg rund|er<3he exfiingeifelnpsfappes is not

oxci2iled. aff o bt et st ¥ compilues Eoniations of
subSatfdnts bRd/of YafiBbled Glte Peemisgiti@only. if such combmatlons result in
stable compounds. By “stable compound’ or “stable structure” is meant a
compound that is sufficiently robust to survive isolation to a useful degree of purity
from a reaction mixture, and formulation into an efficacious therapeutic agent.

The term “optionally substituted” means optional substitution with the
specified groups, radicals or moieties.

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 to satisfy the valences.
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The term "substituted" neans that one or nore
hydrogens on the designated atomis replaced with a
w@edogo2idsen from the indicated group, provided PCTTES20051627405
designated atom s normal val ency under the existing
circumstances is not excedded, and that the
substitution results in a st abI e corrpound.
CovVithiensa fumcsionél @rdup ub sitdanueoutrsl isrievmoed vmpt@cbe@s this eneans
erm ssi.ble only jf such c i natjons re
trat B GrolPag it mRtied oy haePl0e DRpe RN SER tebplifheat tne
protéct,téél' %‘té Wehen theRaMbohd BATBRHIEY tdhatrea&ticil B‘wt@lb@bﬁolfectmg
robust to survive isolation to a useful de?ree

groupanitl e recegniaed bxdbosmwithardinary il iry asivell by

refed@igtp SR Tt EORER i dr T80 BkamPE T W el @ ¥
Protsep Graubsoh@tganicradithedis (199 1ypaleyeNewl Yorkhoul d al so

be noted that any heteroatomw th satbsfl ed val ences
i nVyhes amesequat&%ﬁ@sesawleiastﬁﬁp@sc'%r% i) 8SCHEmepre than one

Ty 5 o S PR R RUBR Pt o o

occurteel ie nmiepymlept ohitadefimifion atievarytaheraccysrasicect ed

t hi 1 th df to
or 8814558 Treibe Mestends BoMHsitPo A RENderE0 qrbiade produc
com%'n!;i‘ﬁg‘@ﬁ@ RpbEificd MaeHRMtS %@@p@@tﬂ%@ drRo@nts €88 Welllas any

protecting groups wll be recogm zed by
prodiugbweiichi nelsulss.diirestly osliadirectly, fm@ conabigstior pf tf@ssnﬁﬁlfsed

en tQ. s xt books such as, for exanple,
mgrer(% @@%ﬁ@e%'f'eglaﬁoq@tgt ective Goups in organic
Sy Pro®ags ahdWRateybt me cdﬂﬁpb&)fﬁié(of thbdnvertionvareizddy e

aryl, heterocycl , etc curs re than
coanaheﬂr@rew ahe t%ﬁg rosim; aéremmomff higredn. dgnotes a

com%‘ogﬁa gy dtig dtrééuﬁgf WAl aw  8Bof %dﬁﬁﬁ’%traﬁﬁﬁ% LGRS

epen ent [ n| on at ever
undecypesoheatdcal ddnisrsisrety Inmtabnl;c dnfmhetmrcai procepsss to eld a

is intended to, enco roduc ONRri.sin
corrsoeeegﬂ? QrmH[ﬂ'@oﬁ’r&F ' and%a%o@aﬁ%fw %{% %'th%f prodrugs
is pMﬁA ed3n Ta'W g@rh%‘ﬂdo\'? gens hPFcﬁ@H)gtsSas Nb&@l@éﬂ(/ew Systems

I rectl rom conbi natl on he SpECI
(1987r)g1L4_e@ﬁtbanbsCL$1 $yrepepiuni Seres, af@unt@oravlewbi@g@arﬂﬁds in Drug

Desit%l X@%@nﬁ rgigBhlg%)% %%mpg?%q %}ég@%b%ﬁlcaaéﬁs%aghon and

Per§aibRAYaesd|&idth bf witdtPa@Singorpofatea eteinhat referecd thgeto.
precursor whi ch, upon adm nistration to a sub{ ect,

undeelystes regrns @@IhY§l§ﬂl/%?Sé3iC!ﬂ4iloﬂ3Pfr?e@%B@lﬂ'1d e thisigieation

SRS Oy RIS TR B BBl oo
degreespsfdghidesd @vﬁler’rﬂlb@tmdMg, aaduding Sydtdgen tférmdmg Ug$eda|n

Novel Deliver sterrs (,1987 4 of the
'"St@@ﬁﬁo@ie&‘a\@é@)‘c‘é eéa@aabé '%ﬁﬂévére b%af&am%?%onﬁ or more

soh@hk‘ Hwol&ﬁﬁ ﬁk@?% afed iRk E\a/sféﬁ tce Bfthe AYBEIIFR SOl

arnraceuma ciation a o
"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 HxO.
"Effective amount" or "therapeutically effective amount" is meant to

describe an amount of compound or a composition of the present invention
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Perganon Press, both of which are incorporated herein
by reference thereto. "Solvate" neans a physi cal
w@s®en2asd on of a conpound of this invention ®RT/OSHNF027405
or nore solvent nolecules. This physical association
i nvol ves varying 25 degreé@ of ionic and coval ent
bondi ng, includi ng hydrogen bonding. In certain
effedtivetinrdbiting éhe QIDM(se and Ithuh prasiusitty ealesired|theiapeutic,
e}F.or exa lbe when one Fr. more sol vent nol ecul es are
am 'ﬂ'@&'?’ﬁo‘ﬁ (IR A PRYCRIRVES™Cht ti ce of the crystalline
SO h8 compdRingalc? Fopme MRS ERrivcdditsSohidh ipd adasEhia ke
i sol atabl'e solvates. Non-limting exanples of

scopaubt thisl invenliomtReferanseda@ eampaendpesormulaHHhereinds

anGB e oA BB S8 ks e

term Tsfa&(é}p eist éraploygd efdreint denotesricitic shiés forared \Amih inorganic

descri be an amount of caonmpound or a conposition of the
andfer esganic paidenas welhas W@ﬁé@%@%"ﬁ@%@%’?'@?ﬂ@ orggnic

bas %gﬁg@mﬁ%n’ R E’érﬁPBQn& Bes &H&ﬁéggﬁkglr&m{ﬁhgwg fiety,

red thera eu anmel 1 or I bitory or
suclpeevlm:mmtllmntedftbescpyrldrm oc ondazoles andl aRcaaidit anadiety, sach as,
I so..W t hin,.the

but RSP @ AU 8B 24 S0 e g sy Hpd Del fPred and

are | fRicd WithiR tHé‘ @@fﬁstm@s t asivsel UtreinePABANSEetR i hESeptable
ereof, unless otherwi'se indicated. The term

(i.e., e@nr-tcw) phya@lmmalbs@@aw&atdehsa@ear@tw@fea@dd|atth§umlﬁ sther salts

r I I
are SRR S0k BPHA oo oPIBARLS AP et
exaRpie by rbﬁcm%atdompouﬁdeaﬁ farmmﬁnWﬂda@hrﬁolmmf aCIU or base,
cont ai ns bot basi ¢ noi ety such as,

such agianeAUivalaniympdnhén armwfuahwfbas aRg "awhm f&eéalt

b
o5y PR o Oty b AR ER R o
basasewhichlard ggnerdilyi conslieréd smtét;ﬂarfd)r(t:tl)a foasatimed§ her ei n.
onspng S o) VoS RERLRTS olhor BB pompennc
are @kécﬂ@é’é&“ fSF Q%mﬁ%' b§ S. @eﬁ?éﬂe‘? 9’ %@Fr&él of S%Lahﬁaééuﬁcfé#Saences

n’poun forml a formed, for exanp

(1 gbiy) @_\;M@g Pa Gmﬁqhdataﬁn@ﬁonaﬁ dm;\f Iahaarmmerutlgﬁ (b%ﬁ))rﬁ_ 2)@1 =217,

Andiiih, ol & RS Rrapes HEMaRRiR! Ry tRosl TR Marlsth dss.
New 'Yoﬂ(‘ I@QW@QDI%H@@OBM dd@o@iu?)ﬁ\drﬂ'lﬂ@hlahbﬁ &Na@hmg&m ds.C.
a bases) which are general consi dered suita

on @E wabhsite) ranst P oiegrich shahlnfaaiite @alW?rfWéth(ﬁﬁséaH?@dbOOk of

e RS A PRI, SUBEAE 3, (o0 5 Pur
andPRgsirsicChémisity, Bpi 33@-631 ZWhé:ﬂQal%):lo@Gre’B dreliAcorPordted hérein

| nternational J. of Pharnaceutics (1986) 33 201-217,
byrﬁfﬁf@ﬁ%ﬁ%@%l The Practice of Medicinal Chemistry

%%)n&o Wﬁ' i %@fs%ﬁn:ﬁ%%ﬁbﬁﬁaté@ a-B"}?at& aé?@lﬁa%@k
ascbh:mtes \eEshartates, banzio&tesj—bemzemlsummte& hﬂaulfatee, h@rates
butyrates cnra(tes ca?rhphoraﬁlas campP\orsquonates cyclopentanepropionates,
digluconates, dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates,
glycerophosphates, hemisulfates, heptanoates, hexanoates, hydrochlorides,
hydrobromides, hydroiodides, 2-hydroxyethanesulfonates, lactates, maleates,

methanesulfonates, methyl sulfates, 2-naphthalenesulfonates, nicotinates,
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Phar maceutical Salts: Properties, Selection, and Use,

(2002) Int'l. Union of Pure 25 and Applied Chem stry,
wWEpe48335831. These di scl osures are incor por at BCI/082083/627405

by reference thereto. Exenplary acid addition salts

i ncl ude acet ates, adipates, 18 gi nates, ascorbates,

aspartates, benzoates, benzenesul fonates, bisulfates,

nltr‘atﬂsamelatesbtﬂaym@ates penthawsepersﬁﬁlmﬁ@Baé%ylproplonates
hor sul f pnat es gcl opent anepr gpi onat es, 30

phcgﬁp Al PATaes. piyglate ionates, spligylaies) serrinalss, sulfates,
sulfd#ﬁl’é@fs@l%h &'M%Q@%rﬁ%ﬂ@ﬁ?ﬁﬁem | %R F&Q@%Eﬁggﬁﬁgﬁ des.

hem sul f at es, hept anoat es noa
tolu@rmsgljcp@ateaéelsoﬂv\@w\m a&itaﬂxgtates ) undecanoates and the like.

net%’g‘%@é%ﬁf gﬁgﬁ}gl{'ltfso,@ $'Hoe ag{ﬁ%éa&ggalts akka?l metal salts such as

dumafiihidra) enesot
o B@zoojs/ oz%oafssgmﬁ'ggﬁ'itst ﬂ%@br@érﬁf?e\é’{?égg%g%ﬁ%mm

and, agnREILEs Sa%%reéwmfr&m§alt$mwtqo isafé mtatmrgamc bases (for

{
exdrBPOffite aMirfdd it o8'bedAinides MeBYBRBAES os (such
dlcyanslohébq@nmelst hpdedahtnes (IdDrmé@witAraiNes, t hi ocyanat es,

tes (al so known as tosyl ates,
b'S@%b@ t)élgef Mﬁ&eéi?én'ﬂ?ké\l ﬁ@tiwééaﬂltér%mlbgg;) N-reathykD-

et k
oo I S OBl o
tromethaimiee) ard salthwilk atzinciacids sacth m@ane,ﬂy&abt@d the like.
Qr gani ¢ bases

Badh; WML Ring ofifips Mo e St wibtmnts e as lower
alk)dllﬁllbéié Qsﬂ‘gnmeth)ﬂl | 301, DREpY| A BESI chI¥AIEL BHRESes and

r med th N
'Od'SP§X G’@*\K/)\(Iiml%‘éf@te@t(ﬂg simpthyhetictap, diutyl, and diamyl sulfates) long

chll ERIBE (ol IS R o Sl P pmiies &

lodtdee)mtdﬂhyh mamdearqel gs abnzw \eintIpHEMeRfy| BPoARIcS)Y, OAhoaéthers
in sine and the |ike. Basi ¢
n| t IG@&' %taﬁtsa [thaRg hasesads ey lrﬁ@n@@@tq be phagvacgutically
acc@?%ﬁés%%&}ﬁﬁl t g%ga? ak 'ﬁ"}’énllngrgbf déjr? gnéﬁég%c&g%ﬁ%ﬁasit galts are

constﬁl@r@résgulvalemrt kythesﬁnd;é ﬁirms dfethg cottiespbmyihg cahfidints for
g'l (p anyl sulfates), long chain halides
pur;e%se§ otggynveq QOryl, nyristyl and stearyl chlorides,

bf@ﬁrﬁﬁ@urﬂi@of F&%Lﬂéﬂ) alﬁf O\f@’ Eﬂna{ésd%ﬁ &suc é’ﬁ\%@f&f may

and phenet hyl brom des) ers
exist i) theirdaytaraeric foaam 60ra$>(amMeea$iad amidber imino ether) All such

bl thin th f
oIS R o BB
corASII dleredisormerisVidraskanie [ dforhéwie ishers %Ftlézﬁl‘?somers and the

) c‘a{éespondl ng corrpounds for pur poses of
like) oftBRIrEsENtCOMRALNGS (Bicludingrtiasel afithe salis,sswilvates and

r.eof t hei

proGiBt¥ o1 B SpBLACE ANGIARAR sy ik oF tichipgrugs),
sucbahéhf)se whichsmeh exist duete asgmhestiis caforeuH eyt ed

Gi ein as l]odart of the Ipr esent invention.
substituents, incldding enantiomeric forms (which may exist even in the absence
of asymmetric carbons), rotameric forms, atropisomers, and diastereomeric forms,
are contemplated within the scope of this invention. Individual stereocisomers of
the compounds of the invention may, for example, be substantially free of other

isomers, or may be admixed, for example, as racemates or with all other, or other
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25 Al stereoisoners (for exanple, geonetric isoners,
optical isoners and the |I|ike) of the present

w@ooopoeesss (i ncl uding those of the salts, sol vBCEESHEN027405
prodrugs of the conpounds as well as the salts and
sol vates of the prodrugs), 2uch as those which may
exi st due to asynmetric carbons on various

selestedls kidre6Rbeers Mha ohifg cengdis Iotﬁm presient imvetitibh chnrmye the
exi st even in the absence 30 of aﬁaXnmatrlc C bon

S o CANBINEPDAMIETHER Ipt BErDIRAC AR MESTUREBRBITS. The use
of tl]f ﬁ{?e "sé’l'i"e " @étgn‘fﬁrﬁﬂﬁfb"‘@nﬂﬂhe Iﬁ(@elssiﬁfé?ﬁeefto'éggﬁll% 8gply to

IVId er eol Soners o he co
the ot tskaatamadtprodrumyf erfamtiomeaspsteredisorsenss ratamiens | tputomers,
free of other isoners, be .adm xed, for

racesnales |t pradrugs Qf ke EFB’GBF'V‘%VP?'H%QPW%'( her, or other WO
20846 %@m%@%&&%@&ﬁé&@a?é%enﬁ&w ﬁﬁ{/@ﬁhﬁﬁnacobglcal

St er eol soners centers of t resen
propattiesitin garticauarn theecompousinof Forauail @@aathedﬁhtﬁtors of protein

Kinashs SLEP @S the el Seenie AERsR (e B axplife. fpC2”
colmt)eom bAdTORY | §DRAPICDKS), CIbKe, SalK7, aﬁ@bm(& Trednovel
pro rug Of enantloners stere0|soners r ot ane

compaundseif & ormsla Wearesdscind iorrinsrfyl @fthgﬁgerqwéq{tgrqlgeratwe
d |seﬁa§§g %gjﬁﬂ Hs cen\%eF OAIH Hlﬂﬁné‘ﬁ?s%%géé‘ %itaf d‘é@:%sb@ Vi%ﬂb!apcﬁseases

armacol ogi ca erties; in i cul ar
neu@@ﬁ@@am@r@ﬂeﬁeﬂmlhae Ulslor«t@ns bﬂhmﬁlﬂjumﬂammatloh @ntepmhferatlve

(0.6 AT BB 31131 OP ORI LRI ENRC B SF e sghdany of
the%&a%n@%o@%@ argh‘%tél‘PiYﬂJ Sl@ spaealsd ebrifepr el a

are expected to be useful in the'therapy of
disgomirefofmdticty is indorpesated heneih. as cancer, aut oi nmune

nedtargieidlu Rsienantinge 9 bt BEPET bg sty n the

treétﬁfe'n@ﬂf@tvbﬂ@ty G’f@dnc@f@ |mdll§d|ﬁé (&t ndtgintited t@ﬁ;tﬂeﬁfollowmg
reti nopat Wﬁ neur onal al opeci a and cardi ovascul ar
cardneemas éclnding that Ofﬁm%b@ddﬁééwa%t salengkidpeydiveroluag.

| i,st ed 97 1
mcl%@gﬁs&g@?g&bﬁn\gﬁaﬁg s%g@ {; sg I%"l\ Aéﬁ er H?gryhgancreas
stofrReR ] éd;rQBd HWro'ﬁh @rcfswmpandiskmt infehuding aqlllehrhoualmetbearcmoma

use ul in the treatnent of a variet ¢

dhaTmriegoladG oS Pl mRkeid B)eadse M dioafeieria; acute
| d -
Iymg)ﬂpﬁ}qﬁpl%ﬁéehﬁ? I@J&/@e%rﬁqﬁlé&lcflﬁ%ﬁlﬁngeﬁﬂﬁmﬁa T cell
lymphooe, ,Hm@kmwgmhﬁgw Inthémmﬂns tynzphomaarairyecs! lym@homa
cervix, thyr r ost at nd ski
ancfhgﬂ%%ﬁ YRR us %:/eloi cafc?ﬁo?rae ﬁemafo:ogl etic
Rafp o'uéﬂmhﬁidi's bf AR nhéwdeu @héladihg Heatd and abtbrfic

I yrrp ocytl c leukem a, acute nphobl astic | eukeni a,

myelogehbus {eykeniias, elodyeppiasst;nmmﬁ@n WPWQIWﬁWemIa
ngwgfb(gggflns l n‘ﬁﬁﬁ'n'ggnwﬁh@ C@ﬁde? %%Dﬁ?asao nyel oi d
rhdbdBf@eardonsad;udi ng acute and chronic
tumors of the central and peripheral nervous system, including
astrocytoma, neuroblastoma, glioma and schwannomas; and
other tumors, including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid follicular

cancer and Kaposi's sarcoma.
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nmyel ogenous | eukem as, nyel odyspl astic syndrone and
pronyel ocytic | eukem a; tunors of nmesenchymal origin,

w0 pniaebsey fi brosarcoma and rhabdonyosar coma; PET/OB2083/027405
of the central and peripheral nervous system
including 30 astrocytoma, 2deur obl ast oma, gliona and
schwannonmas; and ot her tunors, including nelanong,
sebuatothe key adle cd G Kwimethe regulationrot cabilax prodifration in

gendiahuanbiTg delibert & CIRRE tstolioanenBuuSh iy be useful in
the tP%eE et uf) ?%7549%%8 p%c@éewﬁi@htféﬁtulﬁ@é’ab%@né]fce%ﬁ in

on of cellular proliferation in general,
prolifenaiido, teags bemgmpr@stata@ypeméa@amamlh@had@amaéoag enlyposis,

i.ch b f ' t , f '
neul e Rl AR bl BB Rl oy, shoreans
glonfé’r@io'nfeﬁhﬁﬁ$ QBstefodis; fow@nmgrar@@@éawrhmsemm sgigery,
lial adenonat05|s pol yposi s, neur o-fi bromat osi s,
hypesrtrnehmaéf@'sn@onpmfmma ryb@wekﬂl@eaa@,ttrﬁn&n'%ﬂaﬂon

rejecgicbg»r 'eﬂﬁb IC SAELHE AR idtbbfond €St enosi s Tol | ow ng

Yy Or vascul ar®surgery hypertrophi c scar
f OCtmtpdnmdSIdfﬂqwnmw b map@mj belluseﬁn‘,m thter toeetpleant DAL | ON
rejeqtlon endot oxi c sh

d f Y ' . .
Alzhelshgi Aggass. Topvsstad by s etiest HhRgabAt EBKs Biavoved in
the éﬁ%ﬁ@ﬁ@%&.&ﬁ oﬂ-féu%réh-ﬁh f(fFfBiécﬁé:%eefg%) a9 7spggsabgd by

inding that COK5 is tnvolved in the
thQp*rpnqndatofdﬁ@rnmla Humpy dnduae QUlnhglt@pmwSl§ 1895 poptotic

resHSRRP i ADSSR B oY HRRRraTredttsl Sl J e 1

as mddlﬂat‘t’)?é bﬁéfﬂoﬁtﬁs@UWﬂm@'Umsmhe%mmndﬁf @énd%mr(mpmmg but
as nodul ators of apoptosis, will be useful in

not hméecﬂ tethaseriypes mentieasd @ﬂﬁﬂ%m\ff@ wia! infestionRs (in¢ludingput

g S T e e

adefOWMIS) UsrevEntidre bﬁAllmﬂevelbpn&ant ki) hersfeataduad widials,
adenovi r us

autqgR NG ERsed (R YRS Rot (PSR i BHESHIE Bipisgervthematosus,
aut&n‘nﬂéﬁLﬁédh%gleﬁéa g%eﬂu]dﬁépﬁﬁtlg Q’h%Mﬁ{aQﬁHCarlH#l@iﬁspsonams

emat osus, - aut ol nmune nedi a
lnfla@hmamrwbom@pdrsease arldwaummnmtm\eahamtets ingellifushri asi s,

neufaonEEve Aedrate Rty BERIE naf Biiad e A HiReEs ﬁgs%teﬁéy
AlDB%ldtéﬂUbﬁfér{t@ Aalridres dBedbe cansotropiiDtaterll 8bRADSIS,

denenti a, Par ki nson's di sease, rglotro phi c | ateral
FH

retinitis pioosriosa,rapinalinauscubargERhy @@‘ﬁhgllarrﬂmr!eaaﬂon)

I
my AR SR GRS A AR ochBinic 1S RSUERIEMIA
myolakdialinfarctiems, dtake iandaepeifosion isitng Iaerh&ﬂﬂn iag aﬂ‘refromlmms
injury, arrhythm a at heroscl erosi s,  .toxin-.induced

toxialadiasd orcalaelaql el iarsisaases. Rematalpgigpipeas ing
but GbPihHE4 B9 chronic anemia and aplastic anemia), degenerative diseases of
the musculoskeletal system (incldding but not limited to osteoporosis and arthritis)
aspirin-sensitive rhinosinusitis, cystic fibrosis, multiple sclerosis, kidney diseases
and cancer pain.

Compounds of Formula lll, as inhibitors of the CDKs, can modulate the
level of cellular RNA and DNA synthesis. These agents would therefore be useful
in the treatment of viral infections (including but not limited to HIV, human
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but not limted to chronic anem a and apl astic
anem a), degenerative diseases of the nuscul oskel et al
wagatemsts ncl uding but not linted to osteoporPSI/ESHNGI027405

arthritis) aspirin-sensitive rhinosinusitis, cystic

fibrosis, multiple sclerosi?2 kidney diseases 30 and

cancer pain. Conpounds of Forrmula Ill, as inhibitors
papitddmahérusDKerpesainusyqubxvirts, Epsateiri-Baarlvimfs, Siridbid wirusRard

and synthesis. These agents woul d therefore be
aderﬂ%‘é’f'-’@ in the treatment of viral infections

g‘?}%ﬁi UM sUHtE Hﬁjle{ ilmntag%léd)bé"u\éefdﬂm Mmoprevention of
22559 PCT UsS2003/ 027405 22 oma Vi rus,

canctmr %emapnevern@ms ﬂ@ﬁneE@@tlehtbttB@rtﬁe\dewal@pnﬁn’c@lﬁ inyasive
eno

candyr " oREI QPG e LR ERRLRER: Rsnt of BY bbetdro B
prog%@éf@ﬁ e pERPankAt cistlsi thathave birbady suffereti @ insult or inhibiting
devel opment of invasive 5 cancer by either bl ocking

tumom@lanﬁetu ating nut agenl c event or by bl ocking the

b PRGRIR Qe falo eSS iRinnfigy flheady
angﬁ@@h@@@%d&heﬁﬂmj«ka 11 may aI sodbe useful in
sis an

CoimsgRIst otk | Fvalse 3¢ESS IDIRES PhATST Bty
kina%%? e% aP {\@Bﬁlﬁ] kln'é‘sE@ $or2 Erad 1, MEKR! MAPKIRRRE EGF Rededtor,

i nase,’ EGF receptor, PDGF receptor,
PDGIGFec@:oiepthF rePatoKi Pidddnase svedi haeee, Sycc Abpand s be

t he t
effogli&Sin Gedfpaifent B iPestoraidi i atucoms) BERER unanes
of Ardtged (RNt bPthid Bvantidd kog nﬁéthbdi @&tréﬁﬁh@aﬁﬁ@ﬂﬂiﬁial (e.g.,
.» 15 human) having a di sease or cond
hunmégr@vmge@i digeaseaisondiionassaaiated wit the, &D@ by administering

a thégﬁi{)e?ﬁggw % 6(?(/&3%4\8&%‘[' &eag?é?;éf%hﬁg{o rﬁiaéi{Fcﬁ'Prﬁjla fll, or a
phaﬁﬁ@@@lﬁtﬁd@iﬂ? a&alfaptabredﬁt vasclivatk csfa;amtj cmmrpoumd:l td the: imammal.
of Agaagf«lemgﬁ GRERaR (P ORBO0 L i D00 io/ss OFBRHLMRTLERY AF the
cor P LA AR 400 00 2

mg/eg o bpdawegletdaycafl d yomaouemoaﬁﬁbenabﬂ {1, or a phavmaeecically

d t hi t
acoglebIc S SL el a1 T PRRPPORAC. (adm ni ot or ed T oge her

or ﬁ%@ﬂbb@hdéf&f s iRveRforPmayiiso BE uRBHl irf 8G@Bination
treatnments such as radiation'therapy, and/or one or

(administesed togetinereor seguentiallye vath ere PF Biare of aRt-cgneeffreatments

sucgonS ;@%La{g%% tﬁére%&;%ﬁé@r 'og\ ﬁﬂ{)f'@ﬁ arﬁy{:é)ﬁdé% %eg%Aéglécted from
the ighb® 861ivtn Gstati¢! Qbeﬁ& eyiofddt agents (such as for example,
oxor ubi ci n t axanes (e.g. taxotere, taxo

butnep bmst@ﬁé@ Aintaragiive Qgﬁrgs (W%@lsekasm.d@éyrub'cm»

taxanes (e.g. taxotere, taxol); topoisomerase [l inhibitors (such as etoposide);
topoisomerase | inhibitors (such as irinotecan (or CPT-11), camptostar, or
topotecan); tubulin interacting agents (such as paclitaxel, docetaxel or the
epothilones); hormonal agents (such as tamoxifen); thymidilate synthase inhibitors
(such as 5-fluorouracil); anti-metabolites (such as methoxtrexate); alkylating
agents (such as temozolomide (TEMODAR™ from Schering-Plough Corporation,

Kenilworth, New Jersey), cyclophosphamide); Farnesyl protein transferase
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t opoi sonerase | inhibitors (such as irinotecan (or
CPT-1 1), canptostar, or topotecan); tubulin

WO nioe0zas559 Nng agents (such as paclitaxel, docetBXEUSIN3/027405
the 30 epothilones); hornonal agents (such as
tanoxifen); thynmdilate sy@3hase inhibitors (such as
5-fluorouracil); anti-netabolites (such as

inhibiekd) (@%@@@QRASARW@ joni- [(agepesl Otdibodmas8-chloro-6,11-
t eozol om de ](TEI\/[DARTM from

dihy 51 B0 RATo05 ClERPRRI R-DIRM e LY I-pipetiinyl}-2-oxoshtyll-1-

e R R A UG s

Ken%ﬁ%ﬂé@) ﬁplfa(rﬁibR)Zra-’Brl‘uqéﬁraﬂ br RSB Thibor LBresen-

[ ro en t 1
PhatmpbEIGR InbT 1432048 Cﬂ%ﬁ?’ brDIGH raie s B ot Mook &
Com e%ﬁ%‘??%%%ﬁ%@%r 9 %\}v E‘J@r?éﬁ UQMSCQ{ AsERLd RPnesyl proteln

arni b (Zarnestra(r)
tran&lerd$e inhibitoo firodaBsiston-My dPh @qmmi:eaha wadcauticals? g’rmggtopa New

Jerseammanal RS BHIRILETGISES BRchgiy hess Lo A 5518
Pha&‘?\aE@uW'Er@léﬁcﬁ' TardevaNEGFR&kMsBhhRibi6Ns) fdmibodies to

ers ui bb NEhar maceuticals, Princeton, New
EGBlér(e@/)C225)gfﬁé,lEEV%® 4(tabbkinasaimibinrdrqns hNayagds

o EERA S BT LR, bR o,
mtrcﬁﬁ"_f%rﬁ %&eﬂn@?ﬂ&)gh GoRm/EEIN), (P’égallmltrohl(fraaeScmnlr’Ig -Plmugh

from Novartis Pharmaceuticals, East Hanove

Corporagioy): harmaet teGHa) SOBRINEJON OBIAR GobINALpBR ara-C,
| t P I nt f
g St ST SRRl O ' O ronal ther apy |

corhiheabihtitancer @kt lesevie astantistdaphastichagends include but are

not Aitecakiuai (st sl e, iostabite e BhaGh. Griorambuci.
Plpéﬁr@rﬁ‘é‘? ﬁ}gth)ﬁéﬁ?mg%hhé “Tﬁ@tﬂyfeﬂeﬂ’r @sHdsphiasdraing, Busulfan,

I or meét hi ne osfam de, Mei phal an, Chl oranbuci |,
Cariystineo ramusting, &ﬂ\e}fb‘cem’m Ratadazine, Floxuridine, Cytarabine,

oS ABGRE L BRBERHE, BSBEa Bt BB, i,

oxaﬁéra%thL@(AﬂﬁFWwoﬁastaa@ﬂrsmhelébamguaaummls France)
udarabi ne phosphate, oxaliplatin, |eucovirin,

Penfwatatipp aVinblasineOkmorsting.r\Greesines B QVIWHle%&'nOmYC'“
Da@%@ﬁ?ﬁtq&%rﬁpnﬁﬁ E‘ﬁf‘rﬁi)rcg W&Qﬁaﬁftﬁﬁ"t In??c'ﬂjf:’'[?e°d>dy@8formyc1n

esine

Mn@ﬁ%@#@bLmsrparégmggemrmmnsuﬂipnVukﬁthmylesltmdranw:armylstubestrol
anyci n, Deoxycofornycin, M tonycin-

Teﬂgm%\d?rﬁdQ@O"EeﬁHﬁéﬂﬂ@éteﬁﬂﬁ @fﬁmﬁﬂt@lﬂl?% pEgpionate,
B
Pre'wigﬁ%&él)r@@tmmh@gﬁél Chlom@tsematslenel\lﬁthxyplmﬁferon@n e,
Anmpégj%/@tﬂpeﬁt o s %\r}r? me&f&dr%%gﬁ?&b%%@n%%e&?e CLneeliprolide,
Flu@%ﬂg oysefeiin SRtAlA GCarboplatln ngdroxyurea

roxypr ogest ér oneacefate, Leuprol ut am de,
AmBaiceine f Broearipries, dllitotang] Mﬂbmmtmnec&euamlmka rNavelbene

Anast?gg ﬁg uLetrazole Capecitabine, Reloxafine, Droloxafine, or
Hexamethylmelamine.
If formulated as a fixed dose, such combination products employ the

compounds of this invention within the dosage range described herein and the
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Anmsacrine, Procarbazine, Mtotane, M toxantrone,
Levam sol e, Navel bene, 30 Anastrazole, Letrazole,
w@2apen22sabi ne, Rel oxafine, Drol oxafine, or PCT/US2003/027405
Hexanet hyl nel am ne. If fornul ated as a fixed dose,
such conbi nation products efpl oy the conpounds of
this invention within the dosage range descri bed
otheh @harmaeelmdahg adiy2 gdnD@2bsenfe@t MBROHESdOQQgE)Eﬂngm For

ot cal | actlve agent or tre ment. .. .
exaplén it L Gedilor RlonjuSRpdis SinipnBh to pEPRGbistcally with

knowR '&gﬁatéﬂ& a@bﬁ@#ﬁ':ﬁ@u&lﬁg ab@Sfbsfé%Jﬁ @eWQS@CU 995) 108, 2897.
syner gl sti Cal nown cyt ot oXlI C agent S In

Compmm@hsrcg Faq@mudaaﬁi &ay Alsache [adgynistered segyientipdly vwifpknown
ant EREA iR CBAMEh o b 3b Bftbropriote.

The 39SHIBNWE @Bt Bmfted i i sequdreeraflaainintration; compounds of
|nap8ropr|ate The invention is not limted int

Forrsuigudrioay b astministered Althen priebiaseiafter agminisyiatan @f ihler known
antlg%e?%r %%%ﬁ%g%ﬁf F%'rtelilﬁfn 'tﬂ% gﬁt(%c @Eﬁ\ﬁ{}/ of the cyclin-

ni-st he kno ancer or cytotoxrc
depég@éﬁt kirage iakiitpl ﬁavds;h&d@lys affexted Bcthieaeueate bhe

i P ) AR SeR RS JF NG AR A 0% Dhb i3 5- Such
techgﬂiLL SPARALitiA o Skill$-BP 58#’303@%?9!@9% tKéLgﬁ%)s wéll as3#tending

techniques are within the skills of persons
physikiansed in the art as well as attending physicians.

conperitiaNn A AhEEREE m MiduhPUERS SPhBgH merising

an #FAORRWTGt Mastehswoingdund éﬂFcﬁerJT@lmHﬁ@gﬁhamidc)éuﬁéally
acceg} table salt or solvate thereof, and an anpunt of
acceplablsr salbeesalvate-thaieebrand ag amasint Qf aRR ORAIGre @alice@ncer

ool bl oI IR 800 oS JRAB B ek o e
comgiduads/ trétengritaresudioh elgsirat tlperapeunc effectf the

co u ds of thls |nve%r£{]?g§g e co@&(@r Squ/%g%évnaybe
conﬁ@@éna*gg”mgs@ ﬂﬁ?ﬁ’ﬁ%c\ﬁ‘ﬁg‘i&hl%@aﬁe%@&@n I#fe@r have

out wth the ounhds according to the
pharmaeoibgizal assﬁytsrvelmch sué descriticslatenhaveimeni cardeg out with the

directed to ceutical ¢ 03| ons whi ch
contsiib eeoafifg RIS aft RIS e 21 T or
pPhamidpREhticRld Nsdeneplcaitophatmlabedticad @bw@b@n@hs s#Hich
conmpound and at | east one pharnmaceutically acceptable

congBisezatieast, onuemorpp@m oh@ormtda b/ PW“QQWE@%' tt agreptable
s G 3PS BAROUERFF54 Al Rpd P SRk vt
cargert her soI idor liquid. Solid form prepar ations

i ncl ude powders, tablets, dlﬁger3|b %éanules

cap@iiRsepa-peAnaseytisalparaRrqsiionsdroniae seipauads gscribed
by thRBhGEFidYndE FHATRMELEGSCally acceptable carriers can be either solid or

liquid. Solid form preparations include powders, tablets, dispersible granules,
capsules, cachets and suppositories. The powders and tablets may be comprised
of from about 5 to about 95 percent active ingredient. Suitable solid carriers are
known in the art, e.g., magnesium carbonate, magnesium stearate, talc, sugar or
lactose. Tablets, powders, cachets and capsules can be used as solid dosage

forms suitable for oral administration. Examples of pharmaceutically acceptable
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30 of fromabout 5 to about 95 percent active
ingredient. Suitable solid carriers are known in the
W@ea04/022562 , magnesi um car bonat e, nmagnesi um st eBCHUS2003/027405
talc, sugar or |actose. Tablets, powders, cachets and
capsul es can be used as sol4od dosage fornms suitable
for oral adm nistration. Exanples of pharnmaceutically
carrisccapd Mthomﬂmuquomwwmﬁpowmmme found in A.

o A B e BRSO HaER fa BBh B 1990) mack
Publ@mg%%o@éstgﬁapéﬁ%drﬁ@ Sci ences, 18th Editi on,

‘Mack Publishing Co., Easton, Pennsylvani a.
L| hlﬂ]udi fopmrpreparstioasiiaeiyde selutiaes SHIspensiess and emulsions. As

suspensi o
an RIS et e PR S00% o e BB pEL B o
pardrfiéral Rjgidhesraldditiirest sweetenemshid omblﬂ)érss‘»mer(ak selusions,
and opacifiers for oral solutions, us?ens

on
suspansiaord emuRipRs.- biavidlospRrapaion Vs 'naeﬂ?%aelut'ons
for l%ﬁé#&éa‘??ﬁmlﬂlgﬁaﬁéﬁ ranasal adm ni stration. Aerosol

r'epara a

rons suitable for inhalation may include
soetosvl preputatidits suntatds fominpalatden nfayrintludkisolutiong ansl

sold IR e PR TBCEUAA €5l o 356RLEEl ey

acce tbbfégc,eanner‘\'sﬁeh IRAMRHER Arfpreabéd ghréyPhied@eal i ons
at are Intended to be converted, shortly before

usé\lsa includgdi afefsofishipine preraraiions thet ats inkaridest g begonverted,

snofl o @e. FTURSBHRP 4Rt Br it O B Boreietarie
adnfihistrAgorh.NBa6kK lhqmdfTBMthr%md@s@Iahmwsirsabbensmns and emulsions.

transdermal ly. The transdermal conpos|tions can take
t hd heggampaundseafithe lm\fmtleﬁgnaxéakseé@ W&rﬁ}ﬂ%ﬁransderma"y

Theﬁt?%ﬂs‘?g?lﬂﬁ MpSQﬂo RE chi %I{éd@\@ fbﬁ'n ?f LrARs 966@Hs, %@?&bls

reservolr as are convent'i onal
andiar érhélsidnis efnalrcetmlbe imulugessie. a ffhesdammbpatm affthe mhatrix or
i nvention may al so be |nItL]vere ﬁﬁ'lgjbcm aneously. 20

resweréy%ﬁ§/ AfhEORSHIG0A t BHERPSEral 1y .

@c%kfour?d’seoﬂﬂi%rlﬂ%ﬁiﬁd raly d%(ﬁ!@é‘ﬂéﬁ\ké?@d istibbdtaeously.
unlt dosage torm I'n such form the preparation is

sutR]‘eferdbld thacompoundbs pdgiinisierethpralljoses cont ai ni ng

ntities.of the C
an PR B o e B8 P Bo Bbh g TR B e .
sucﬂ Jorth&haYyrapatarionfis aGbdivided amauitdblyrsizedonit ddQ@@c@rﬁtammg
preparation may be varied or adjusted from about

appreprigie quanttiesef theragtive sermpanesi eagoan effegjve ?B"Q&%ER
bI from about | to about 25 ,
achie g A BRSS! or o

particul ar application. The actual
dOSﬁ&ﬁqmltpmedcmcd]ﬁpumd Emla dajteode of pcemmahdma me@(be
requi renents of é) atl ent ql he sev EKI b 1
van@grm,quﬂeggo%a g}gto about 00 mg, pre era froma out 1 mg

to about 50 mg, more preferably from about 1 mg to about 25 mg, according to the
particular application.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
Determination of the proper dosage regimen for a particular situation is within the
skill of the art. For convenience, the total daily dosage may be divided and

administered in portions during the day as required.
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Determ nation of the proper dosage reginen for a

particular situation is within the skill of the art.
wWO-200402235€Nni ence, the total daily dosage may beCTUS1008027405

and adm nistered in portions during the day as

requi red. WD 2004/ 022559 PC2PUS2003/ 027405 26 The

anount and frequency of adm nistration of the

conploeacwuet ant drequeney bf admansi/ratrort dsfethe compounds of the

o BT AL P ok e
acodrdif @b de ﬁié?ﬂro'f it §HéﬁU|ﬁ§%’n"?iE%nac§3nsﬂﬂﬁrng% fabfs as

and size o ?atl ent as wel as severit

age; yepdiion ans $1§e ot thecpatiant aa wslpas atvaridy oﬁﬂmwsly;dphbamé. peing
treeﬂ% ?\e y'bﬁ,% %ﬂ@ég@%@pa&@oﬁ%{ﬁ%ﬁﬁgﬁ é(%ra $raaba§m|%wlstratlon can

rangg/fdim ab0u20@ng/d”§!/ texboutr600NAgldhy Q%feﬂjbhl/ d9Hg@18§28 200
t her aspect of this invention'is a kit  conpriSing a

mg rﬁb@(ﬁﬁocQPWW'd@Idf@&QSve amount of at |east one
CONPRY r%fsggﬁtr@Jth% |hf/énto‘?1r is lQP@tS ﬁ?Hé a e%%el.&lcally

accepta or so
effqutisie rwmxmrtt iof at Ie;asaone pbat;doend mlFrormula Mebt algha@maceutically

ect of this jnvention is a kit
accBpIae sl F s Akl eid EBEPouRd aee SnbaerRssRaIo peceptable
carfiéf, Vehield od dilughta pharnaceutical ly acceptable salt or
sol vate of said conpound and an anount of at |east one

antY%taﬁf@é‘Feftaﬁ@e&byf this lavention sm kit campeisinggemamioust eflat

leaf ECepriRFLT) BLOR FHTHRY S BletwiraiBall acBiabie sates

solvatg @ﬁsa@mcﬂnp@msaﬁid BArRhduritHf 8X Rt bhé %t.@é{nééﬁhera
Jé@rl | owi ng preparations and exanples which should no ty
andjer aigheances @oept listas @bowe, wheisin tie ameudissefitbe dwe or more

ingrRdieHts A duriGin'! %n@gltﬁérja ﬁ(%@ﬁ@é{s and anal ogous

structures w 20 those skilled in

t hel e invehtioe disblivBed m;aelaris epe@phfidcbly tHe fdll@Wﬁfg Nﬁj_tl?paratlons

and\/\,_%aem;glgtfs %”@gﬁﬁé‘ﬂﬁ i h Eag‘g)@st\(/ﬁéé ?qr;p%/;t(ﬁﬁgggo;@qgﬁthmgﬂosure

Alte@ﬁéltl\ﬁ,f Mebﬁméﬁ@ﬁaﬁﬁ/ rﬁP%\‘lih &‘sdstfdd? eWﬁ'be"%gdﬂarent to

unber of protons, |es coupl
tho%%ﬁlﬁﬂ%tfsthemrt—lert z i nd| cat ed parent hetl cally. Where 25
M5 data are presented, apal yses was perfornmed using

an VXBBTQ NMRedalaaredesented. Idopeata \Aeqm@abtamed @n eiﬂn@r a

Var TR R 20O B -V A PERIT 4054306 M) or XB00 (400
MH%QNarérég\lo?ted %{Smgﬁmmla 800 MesX Wi er offpd%}cfhs

mn - stop. The retention
multiplieitiess éind aoapting onn@taﬁtsqm}%rtz ipgdichbs béﬂelnﬂ*{éﬂéﬁlly Where

LC/%¥%@fg§ﬁcgggéqecgg%e§yﬁr%e\gg§ presfgrerraég (ijSItng abnyAE){)]l(?édIr Biosystems
API-100 mass spectrometer and Shimadzu SCL-10A LC column: Altech platinum
C18, 3 micron, 33mm x 7mm ID; gradient flow: 0 min — 10% CH3CN, 5 min — 95%
CH3CN, 7 min —95% CH3CN, 7.5 min — 10% CH3CN, 9 min — stop. The retention
time and observed parent ion are given.

The following solvents and reagents may be referred to by their
abbreviations in parenthesis:

Thin layer chromatography: TLC
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Thin |layer chromatography: TLC WD 2004/ 022559

PCT/ US2003/ 027405 27 di chl oronet hane: CH2Cl 2 et hyl
wae®imexsso AcOEt or Et OAc  net hanol : MeOH PCT/US2003/027405

trifluoroacetate: TFA 5 triethylam ne: Et3N or TEA

but oxycar bonyl : n-Boc or Boé7nucl ear magnetic

resonance spectroscopy: NVR |iquid chromatography
dichtesameiecer 6hie€Cly: LCMS hi gh resol uti on nass

spectromet py.. H 10 mlliliters: nmL mllinples:
ethXﬁ% etatr%ngcgﬁtpé JAC” grams: g mlligrans: ng 15 room
metiifenaéorHe or rt (anbient): about 25C. EXAMPLES In

_general, the conpounds of the present invention can be
triflde@agetade: Tk ough the general routes described bel ow

. T- tment of the 20 Schene 1 R2 ~ R ~N

t”ew%ﬁ‘%&bﬁ %tﬁﬂHZN 21 NN HOOOREt OHH 2 3

butekydarbogylim-Boctad Bad h pot assi um t - but oxi de and et hyl
formate gives rise to the 25 internedi ate enol 2 which

nuGleRNagReficResPNantespPearaserpE NMRes the desired

i | L anl . nsation of the

Ilquidjo?rgﬂglﬁ}ééé&%?oﬁy 3?‘3%%%%%%@' 'gaag\gsopri ately

highh vesalitioraimaze dpketromest/eHRMSt ype 5 gives rise to the
.pyridones 6 as shown in Schene 3. The keto esters

m'”ﬁg%fa- mlr this general route are either comercially

millaMaiekaingolor can be nmade as illustrated in Schene 2.
WD 2004/ 022559 PCT/ US2003/ 027405

microliters: pl

grams: g
milligrams: mg

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

EXAMPLES
In general, the compounds of the present invention can be prepared
through the general routes described below in Scheme 1. Treatment of the

Scheme 1

HCOCO,Et

HoN

2N 2
N N _Komu R2\( NaHy | ?\l'/\g
N
1 OH H
2 3
starting nitrile with potassium t-butoxide and ethyl formate gives rise to the
intermediate enol 2 which upon treatment with hydrazine gives the desired
substituted 3-aminopyrazole. Condensation of the compounds of type 3 with the
appropriately functionalized keto ester of type 5 gives rise to the pyridones 6 as
shown in Scheme 3. The keto esters used in this general route are either

commercially available or can be made as illustrated in Scheme 2.
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WO 200822539 R 3 POCI 3 1IN R R ~O N_ R

R3

di s acéttint s{ of the 7- H o 3 3
+ 1
o N<p R'—Q I oy R'—
R* G
o}
8

28 Scheme 2 00 000 RB A o

r R3) 'Y LDAR3 O
RO 4 4.1 4R OU Schenme 32 0O

00 --
HZN R F22 HR2 3 3
| ~ R\ 7 RAPET/D&F003/027405
NNNRA PYr NNRA 7 0CI 89 R2~NM Rs RNH2 NN R4
K20OB; CH3CN HN, R 10 5 TH& chlorides of type 9 can
be prepared by treatnent of the pyridones 8 wth
POCI 3. When R2 is equal 3chdrhe &ubstitution in this
position is possible on the conpounds of type 9 by
el ectrophilic hal ggengti on, acyl ation, ang vari ous
ot her | ecteropRs j it utgBon RS
I ntr&Gct$lon of the N7-am o funcoional ity gan be
acconpl #shed throudﬂ di spl acg@kof the chl oride of
conpounds of type 9 by reaction W tREthe appropriate
am ne as shown in Schemeg3,cfgn R3 = OEt in conpounds
of type 6, the dichlori %s—or‘%@‘t‘ype 12 can easily be
prepared as ogtlined in Scl&gms 4. Selective R?

reflux N N-N

4
R H

6 7 cl

9

R2
8\(N R®
~ ~N
RNH, S
KzCO:;; CH3CN HN.

The chlorides of type 9 can be prepared by treatment of the pyridones 8

with POCl;. When R? is equal to H, substitution in this position is possible on the

compounds of type 9 by electrophilic halogenation, acylation, and various other

electrophilic aromatic substitutions.

Introduction of the N7-amino functionality can be accomplished through

displacement of the chloride of compounds of type 9 by reaction with the

appropriate amine as shown in Scheme 3.

When R® = OEt in compounds of type 6, the dichlorides of type 12 can

easily be prepared as outlined in Scheme 4. Selective displacements of the 7-

chloride gives rise to compounds of type 13, which can readily be converted to

products of type 14.

SCHEME 4
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15 chloride gives rise to conpounds of type 13, which

can readily be converted to products of type 14.
WESHENER5489 WO 2004/ 022559 PCT/ US2003/ 027405 29PCTRESI00¥)27405

HZN|1 RACOHR OPCCIS RCO._ 3 O+ NRL1r R PY,N

reflux NRA NRH4 RA7 AU 611 12 R R2 R5 R\H

Cl 1) BOC2ON, R6 2 NNN R4 NN R4 iPr2Et; dioxane HN

2) R5R6NH |PrF2?Et HN, R R &3 14 Preparatlve R2

| est PARATI VE EXA LE N N H Ste
m Zns~ O AA "(50 rrraHﬁP_%@rf,en “

19834047 Al Y 19 V\muio 16Yso0l utlo ¥s) NP2
KOE Bu (6.17 g,H0. 055 nol) |n an drous THE (40 mM -)
wag added, dr'DpWI se, a soluti o
cycl opropyl acetonitrile (2.0 g, 025 nol) and et hyI 12
formate (4.07 g, 0.055 nol) in anhydrous THE (4 ).
A precipitate forned i medi atel y.

R2 R2 R5

Nl NN
RNH, & 1) BOC,0 4

5p6 .
iProEt; dioxane HNL 2) R°R°NH; iPryEt
R R
13 14

R*

Preparative Examples:

PREPARATIVE EXAMPLE 1:

%NHZ
\
[N
N
H
CN
A/CN — >
g0

A procedure in German patent DE 19834047 A1, p 19 was followed. To a
solution of KOtBu (6.17 g, 0.055 mol) in anhydrous THF (40 mL) was added,
dropwise, a solution of cyclopropylacetonitrile (2.0 g, 0.025 mol) and ethyl formate
(4.07 g, 0.055 mol) in anhydrous THF (4 mL). A precipitate formed immediately.
This mixture was stirred for 12 hr. [t was concentrated under vacuum and the
residue stirred with Et;,O (50 mL). The resulting residue was decanted and
washed with Et,O (2 x 50 mL) and Et;O removed from the residue under vacuum.
The residue was dissolved in cold H>O (20 mL) and pH adjusted to 4 — 5 with 12
N HCIl. The mixture was extracted with CH,Cl, (2 x 50 mL). The organic layers
were combined, dried over MgSO, and concentrated under vacuum to give the

aldehyde as a tan liquid.
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This m xture was stirred for 12 hr. It was

concentrated under vacuum and the residue stirred
WOROES2D (50 nmL). The resulting resi due was PEDHS1003027405

and 15 washed with Et20 (2 x 50 m-) and Et 20 renoved

fromthe residue under vacudfh The residue was

di ssolved in cold H20O (20 m -) and pH adjusted to 4 -
StepB§jth 12 N HC. The mixture was extracted with

CH2Cl 2 (2 x 50 nmL). The organic |ayers were conbi ned,

dried over MgS@ and concentr at ed [

the al dehyde as>~g-f¥n liquid. WO 20

PCT/ US2003/ 027405 | 30 Step—B—m1 CN/N HON N The

product from Pregparé&tive Exanple 1, Sip A (2.12 g,

0.0195 nmol), NH2NH2 H20 (1.95 g, 0.0389 nol) and 1.8

g (ThdPPoddt ol PEd e ﬁ?{d 1 . 92

nol ) vveg)?% di ssol ved ﬁéﬁ[ﬁ{ed?i‘al rrL1()’.Sfi%tp \%/aga';gf#)’ug'ga% mol),
NHeNH2 6Hpe (AP 80ond8Atmal) @dih er (02umele)Tafeglacial @HeCOLH (1.8

o, YRGBtk IASCHR o EIBPL P 0t NP e anc
corlsehtrated mdmmm.wwrm@wgrgﬁgg@ggﬁ %Hg% VESUHD) and

the&%ﬁ%%?t‘gg r Ol%ﬁ&éé%%—&'ﬂm ﬁ%@&%m &avey wake weashed with brine,
dricef E8MESOS ind Widentiaidd Gﬁ@éﬁ%c\r{fﬁmgﬁ)eethé’pr$§g¥teas2,a waxy

substituting the nitrile s 2" of
orapge selithpounds in Colum 3 of Table 2 were prepared:

: lym 2 Colum 3 Ex. 2 CN -(\ NH2

PR R@ﬁ%—-]%%g&%c%'—‘P—'I—|3C ~N H PREPARATI VE EXAMPLE 4:
By essentially the same procedure set forth in Preparative Example 1, only
substituting the nitrile shown in Column 2 of Table 2, the compounds in Column 3

of Table 2 were prepared:

TABLE 2
Prep. Column 2 Column 3
Ex.
2 CN
—<\ /%—(NHZ
!
N
H
3 CN NH
He— Hsc}{ 2
i\
N
N
H
PREPARATIVE EXAMPLE 4:
0 0O O
' X Cl OEt
Z /
R/ R

The reactions were done as outlined in (K. O. Olsen, J. Org. Chem.,
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000 Ca M R The reactions were done as outlined in
(K. O dsen, J. Og. Chem, WO 2004/ 022559
weEOMANSE03/ 027405 31 (1987) 52, 4531 - 4536)PCTOSN3/027405
to a stirred solution of lithiumdiisopropylamde in
THE at -65 to -70C was addedtreshly distilled ethyl
acetate, dropwise. The resulting solution was stirred
(19841 520403 h —a#aBa)heT taus, do @hdtivreddeolutisn af tigiLirastigopropylamide in
olution in FHF. The reaction m xture s stirred at
TH%e%t_ fépf’offozo%of Grivap ?ﬁf{?@ﬁaslﬁyt%ﬁ}%ﬁmﬁmtsy drepwise. The
res@flifigt $610tiO vﬂasleﬁﬁgd E‘f@lf 30! @fh aﬁﬁethbeééihtém&ridé/ﬂiaghg&?éjd as a
owe

m xture was al o warmto anbi ent tenperature.

solgtien e &bt | Hlae ieagtionemidivre was stierdd it tH658DGA0°C100 30Lhin and

VA SR L Y T e—

mixtereewas rioned, togaitdo avhbiBnPidrgerallireedheNR3HEY irg&ﬂfjre was

., concentrated in vacuo to give the crude 13-keto
dilyled ¥with Etipme K10R mb)iberoanicHayeruwae goliected. The aqueous layer

t.i VE z - : .

e SBEAN T HOREIOBAIL VYOG TE Ay combines, washr

witiProeinay ariede(NexS Q) eakd @ohgentdatest int ubdrotd iRveatiedcrude B-keto
chlorides shown in Colum 2 of Table 3, the 8-keto

estaisy, which WRERHS indhieuiubsgasentieandensatiens prepared: 15

PREARIFABVE ERAMSI £E7_20-Col urm 3 DATA Ex. Yield = 99%
5 0 U U LCVE: |V|—HEI=§.§4§O'CI oD Ovw O 6 0 0 0 Yield =

9998 CessentlallyShe Mere pERedOR: sbbritoin Mpa@veRaripl 4 only
sub%tiRJti\rQbetlh% acig Ocﬁolorll'cies shown in 2Cgso]!umn & of Table 3, the B-keto esters

shown in Column 3 of Table 3 were prepared:

TABLE 3
Prep. Column 2 Column 3 DATA
Ex.
Yield = 99%
5 o) o O LCMS: MH" = 223
OMe OMe
6 0 O O Yield = 99%
LCMS: MH" =253
Cl OEt
MeO MeO
OMe OMe
7 0. O O Yield = 80%
LCMS: MH" = 261
Cl OEt
Cl Cl
Cl cl
8 0 O 0O Yield = 93%
OEt
\ S \ S
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Cl 91Cl C C Cl 80 Yield =93% 1 199 Et cxsr-, -

Cl CEt WD 2004/ 022559 PCT/ US2003/ 027405 32 9 Q/~
wWOoe@ezs39% ~Cl Ot 10 0 O O Yiel d=100% C C EEX/US2003/027405

PREPARATI VE EXAMPLE 11: O pp R-OHRCEt 5 To a

sol ution of the acid in THE3®as added Et3N, foll owed

by i sobutyl chloroformate at -20 to -30C. After the

¥ xture was sti®red fof 30 mnacat ©20 to [-30CYield=93%
triet hyla drochlijori wag! filltered of f under
ar gon|, the fi'tratle wWas added t@Ftt he|LDA- Et OAc

neact| on m xture (prepared as @urigned Tmivet ll(ﬁémﬂ,loo.h}J

at -6b to -Z0CJl| After jadditjonjlof I N HCl | followed by
routijne ofCithe | reg 6n M xtQfEte and
evapolr at i t he sol vent the crude R-keto esters

were [ isolated. The crlude material was useéd in the

subsequent condensations. PREPARATI VE EXAMPLES 12 and
S S,E tlhe same conditions set forth in
=pe ; 11 only 15 substituting the
car boxyl ic acid showmn in Columm 2 of Table 4, the
conmpounds shogn in Columm 3 of Tabl 4 \ere pr epar ed:
TABLE 4 Prep. . Colum 2 Cpl um %12 OH CEt
Yield = 99% RCry@H0-"1~0O M+ = 213 etYield =
70% OH CEt IVIH+ = 275 6~¢cl yo d0 O13.10 0 0 O
Yield = 99 M+ =199
To a solution of the acid in THF was added Et3N, followed by isobutyl

chloroformate at —20 to —30°C. After the mixture was stirred for 30 min at —20 to

—30°C, triethylamine hydrochloride was filtered off under argon, and the filtrate
was added to the LDA-EtOAc reaction mixture (prepared as outlined in Method A)
at —65 to —70°C. After addition of 1 N HCI, followed by routine workup of the
reaction mixture and evaporation of the solvents, the crude B-keto esters were
isolated. The crude material was used in the subsequent condensations.
PREPARATIVE EXAMPLES 12 and 13:

By essentially the same conditions set forth in Preparative Example 11 only
substituting the carboxylic acid shown in Column 2 of Table 4, the compounds
shown in Column 3 of Table 4 were prepared:

TABLE 4
Prep. Ex. Column 2 Column 3 DATA
12 OH OFt Yield = 99%
MH" =213
13 Cl Cl Yield = 70%
@@“H @@WO& =z
cro Cl © O
13.10 O O O Yield = 99
MH" =199
O/lkm O/U\/“\OEt




Ca CEt WD 2004/ 022559 PCT/ US2003/ 027405 33 13.11 OO

OYield =99 M# =334 C OEt CbzN CbzN 13.12 0 0 O
wWOR@He225599 M = 334 CbzN Cl CbzN OEt PREPREWUSME3/027405

EXAMPLE 14: NHOON 2 N+ 4 OCCH3 N-N CNHOS5 A

sol ution of 3-ani nopyrazol 83(2.0g, 24.07 mmol) and

et hyl benzoylacetate (4.58 m., 1.1 eq.) in AcOH (15

was heated atOrefldx for 3 hfur The| Yield&t99on
134 ndMH§=334

m xture was'c/‘:ilj& 0 rloomt )
concentrated| i n|jvacto. |The lredulting sol)d was

di | ut eg wcPEN ¢ and |f i9°ER to give a/white solid
’%. 04—p—40%yieyd) 10 PREPARADH VR EXAVPILER = 99
1%‘5-232. 15: By essefjtialllyy the sam# prloceduf gmHseBaforth
i n Prepar abkNe FXan@l e [14baN[ y Y sulsst iQRht | ng t he

am nopyrazol e_shown in |Col u of Table » and the
ester shown in Columm [3 of Table 5 the conpounds

SAARE SA=A LAY K-

shown in Columm 4 of Table 5 were prepared: 15 TABLE

.um 3 Colum 4 Ex. 15 NH2 O O N
PR Vi EXAN E *N- N WO 2004/ 022559

PCT/ US2003/ 027405 34 16 NH2 0 0O H 1IN O CH3 N

H
NH, O O Nﬁ
PN
4 fN +Wo CHy — l N‘N/
N
H 0

5 A solution of 3-aminopyrazole (2.0g, 24.07 mmol) and ethyl benzoylacetate
(4.58 mL, 1.1 eq.) in AcOH (15 mL) was heated at reflux for 3 hours. The reaction

mixture was cooled to room temperature and concentrated in vacuo. The
resulting solid was diluted with EtOAc and filtered to give a white solid (2.04 g,
40% yield).

10 PREPARATIVE EXAMPLES 15-32.15:

By essentially the same procedure set forth in Preparative Example 14 only

substituting the aminopyrazole shown in Column 2 of Table 5 and the ester shown

in Column 3 of Table 5, the compounds shown in Column 4 of Table 5 were

prepared:
15 TABLE 5
Prep. Column 2 Column 3 Column 4
Ex.
15 NH, o 0 .
/ 0" CH, N~
[0
H F ~N
0




~f~

NN HCF3r
W@200392285% 0 O H J
OCH3 HHNO 21

NHO C ¢ NN
18 N2 OO HiN O CH3 N n
N HO 20 O BUBNs®D3/027405
OOH N2 OTN O'~CH3 NNNNHO

NNO

N p' ~CH3 N n

a 17 NH2 0 0 CF3 ,N O'CH3 H

H N N

22 CH3 0 0 H3C H NH2 CH3 N3 N-N 0 23 NH2 0 O C

CIWN OCH3 N .r-

HG NN O

16 NH; 0 O
H
R N
H i o N-pf
O
17 NH; o o CF,
/:NEN @JV‘LOACH‘% H
N
H ==
CF4 l \l[\lf;\?
O
18 NH, 0 © "
N
(A N -
N oo p
H N
O
19 NH, O Q ﬁ
N e _
W o p
H N
O
20 0O O
NH, q
m 0" “CH; Ne__
N'N N ?
H N
O
21 N o O
2 A~ H
/A 0" CHj N\%/
N'N Ner?
H N
O
22 CHy o O HsC
NH H
%_\( 2 WOACHg N%
N | N/
m ~N
O
23 NH, O O Cl
[/ N OCH, H
N’ Ty
H cl N‘N/
O




WD 2004/ 022559 PCT/ US2003/ 027405 35 24 NH2 0 O H N |

CEt

N NOw (N-NW 0O 25 NH2 0 0O OM NORNOM H

wORO4jopesE -N OV 26 NH2 0 O H N Ot N O H CPCHUEp2M03/027405

O NO 0 27 N2 Q(c) %H Ot s NN HN 0 28 NH2
OEt H Nn NN O (c) ONN Hs@ 29 N2 O O HOEt N N
COO0 6(cl N~. HO 3(} NHB "=~ ".. 0 H tiN ON N NN
o5t Et- PR Et265H R N—N-N
H
; \,N OFt s N
N <\N( ‘ o)
H OMe N~ Me
O
25 NH, Q Q Ol
H
O e NI,
ﬂ MeO = qﬁ
OMe o
NH o O
26 E< 2 H
| °N OFt N cI
S Cl g l Ci
Cl o
27 NHo O 0 7 1 H
N
2 S S =
OEt
o P
H
O
28 NH», OFt H
N
bN m , WN/>
N N
H O
29 NH, Ci Cl H
OFt N
[‘\(N Ty
N O 18] N‘N
H ¢l Cl
O
” RS §
N
Y OEt <‘§f |
N N-N
H O
N
31 E1O,C r( Hy w EtO,C n
Y OFt S
N NN
H O




H 0 WO 2004/ 022559 PCT/ US2003/ 027405 36 32 NH2 O O H

NOON NHNN 32.11 NH2 0 O H
WORMN4/083592 NH2 O O H N &0 Cet O |
NH2 0 0 Cbz, NN CEt N H Cbz'

N~

~N N |
N | N- NeCHUSD0I@7405
NN-N 32.14 NH2 0 O

okt O- NON

Cbz OH N Cbz, NOEt NHN/ &N 32.15 NH2 0 0 OH N CEt

0 NN H PREPARATI VE EXAMPLE 33: NC NH2 0 O |

\ H

CN 32VN\N + N(I / H EtthylObenzoy|l acetate (
m., 1.1 eq.) -ald 3-afi no-4: cyanohyrazolle (1.0 Hs
9.25 mol]) i ANOH (5.0 and HZ5!( 10 W’& d
at reflux 72 hBurs. |The~e€sulting sol yti n,was ]cool ed
to room tlenperdature, [concentrated i n vgcuo,
diluted with EtOAc. The resulting precilpitate @as
fiT3eqed, | washegg W tir —Et CAco argtdr iy cto—(0—4+
g, 21 &) i el %( \iD 2004/ 0225%9 / US20036002 405};1|
] \/N 7 OEt =
N o) P
H
Q
32.12 NH, O 0O /) H
N
N = OFEt O
Q @M Ay
~N
H
0
32.13 NH, O O Cbz
m Cbz/N \\]NTN>
OH
32.14 NH; O O Cbz
Chz. l]\l
Y N OEt
N N
H e
e
OH
32.15 NH, O O
E\%N O)K/u\oa /Nh
N /
N NN
OH

PREPARATIVE EXAMPLE 33:

NC_ NH, 0O O H CN
\ PN =
B *WO OH O
N N‘N

H
O

Ethyl benzoylacetate (1.76 mL, 1.1 eq.) and 3-amino-4-cyanopyrazole (1.0
g, 9.25 mmol) in AcOH (5.0 mL) and H,O (10 mL) was heated at refiux 72 hours.
The resulting solution was cooled to room temperature, concentrated in vacuo,
and diluted with EtOAc.

EtOAc, and dried in vacuo (0.47 g, 21% yield).

The resulting precipitate was filtered, washed with
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37 PREPARATI VE EXAMPLE 33.10: NH2 OO O T H + H3CO
OCH3 ~/ N'"-N HO A procedure in US patent
W@ 2®0/p22599 was foll owed. Sodium (2.3 g, 2 eq.)PCWES2003/027405
added to EtOH (150 nlL) portionwi se. Wien the sodi um
was conpletely 5 dissol ved, 38-am nopyrazole (4.2 g,
0.05 nol) and diethyl nalonate (8.7 g, 1.1 eq.) were
PREPASATEVE EXAMPRRFUBBI10g sol ution heated to reflux for

3 hours.[\eﬂhe resul ti ng guspension was cool ed tp room

t enpera 2eandfiltggdsg/.u\SThefilter cake shed
With@%—((lponf)’\@ I 5e0Meq i n_wat ef %f,
ul

The r ting solution was cooled in an ice N~gnd
the pHladjusted to 1-2 with concentrated 10 The
resulting suspension was filtered, washed w th " water

( 100 pmgedanelindd Bauhtenird] 607 \780umas followiede Sodidnint(@.39) 2 @q.)

4,75 % yLel d).. PREPARAT MPLES 33.11-33.12;
waggaded e 5 )iy Sec e B0 Sedprnan Completoly
. ki . .
AP TIRAI 123,000 RNARMIRIM d a0 5, 1 o0
werems d thegebuiting Sobitiondigated td refiux fpr 8 hauesl: TMABEELIting

oot D BB Elonig e Sdwas
wadhdRARAEIVH EXOMALEamd dis¥6lvad d WdEa5280 mL). The resulting

PCT/ US2003/ 027405 . .
solution was cooled in an ice bath and the pH adjusted to 1-2 with concentrated
HCI. The resulting suspension was filtered, washed with water (100 mL) and dried

under vacuum to give a white solid (4.75 g, 63% yield).

PREPARATIVE EXAMPLES 33.11-33.12:
By essentially the same procedure set forth in Preparative Example 33.10

only substituting the compound shown in Column 2 of Table 5.1, the compounds

shown in Column 3 of Table 5.1 are prepared:

TABLE 5.1
Prep. Column 2 Column 3
Ex.
33.11
H2N H
7 ONN=
N, y
8]
33.12 HaN CHs H CHs
>/_§\ o N%g
N\N P
" Tﬁ(”\”
0

PREPARATIVE EXAMPLE 34:
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38 HVNNN C A solution of the conmpound prepared
in Preparative Exanple 14 (1.0 g, 4.73 mmol) in POCI 3
w@ 2o0mi2258Nnd pyridine (0.25 nL) was stirred at PODDS2003/027405

tenperature 3 days. The resulting slurry was dil uted
with Et20, filtered, and tF8 5 solid residue washed
wth Et20 The corrbi ned Et20 washi ngs were cooled to
OC and tr ed with ice. Wien the gor ous reaction

ceased, t esufiting mxture wag dill utgd with H20,

separ at ed, ueous | ayer extragtedrw\ h Et20.
ganycy were washed with 420 d

The conbi ned or
saturated NaCl, {rie over Na2SsH4, filtered, and

concentrated to §ive a pale yellow solid®{0.86 g, 79%
10 ,vyi el : = . Tp
35 36ihiidn oy YE bty mrspeired 1 Eip el Examele 14,10 .
473 rlnﬁ‘foﬁpg’i ﬂf}@% Eﬁamﬂ)eaﬁé pyridihg @QUBStinl-ytwag stireed at room
conmpound shown_i n Col umm of Tab
temBREINE d@asun?hesr%ﬁultvm@r@ s Qe QAR apd the
3 T, t
sollq r?&ﬁu%qwl t Tﬁé &mﬁhed@%@%shmﬁs%r&é@oled )
O°CNaNj tpeatbd Waitiz dod/ omm tmwnw@@esve@mmsce@@dsﬁh@p@sultmg
mlxture waasvgllutemltlg%go, separa{\led, and Recgqueous layer extracted with

Et,0. The combined organics were washed with H20 and saturated NaCl, dried

over Na,S0,, filtered, and concentrated to give a pale yellow solid (0.86 g, 79%
yield). LCMS: MH*=230.
PREPARATIVE EXAMPLES 35-53.15:

By essentially the same procedure set forth in Preparative Example 34,

only substituting the compound shown in Column 2 of Table 6, the compounds

shown in Column 3 of Table 6 were prepared:.

TABLE 6
Prep. Column 2 Column 3 DATA
Ex.
LCMS:
35 H N MH'=248
N
— ~ =
LUy | O
o) Cl
36
H
=y Ny
o | N~pf o\ Ny
o] Cl




38 H LCMVE:
LCVMS: - N

WO 2004/82295N- N A LCVE:

NN OC
43 -

- NNn ™ MH=196 N-NN\N OC 39 H

/\N”
41 -
42 H3C H3C H -

\' HCN CN MH=255 N NN NNN OC
0 A WO 2004/ 022559 PCT/ US2003/ 027405 40 45 H

N MH=210 NN NN O (
\' MH=272 NeQUI/USNOM27405

\ H -
/ NN NNNNN OCd

40 -

44 cl

/I N -

LCVS:
N ~ N

Yi €l = 65% cR, LCMS. MHF | 266F,cCAME O Cl LCMS:
MH =298
H
"y O
N N7
N N
0 Cl
38 H LQMS:
] Nh /N\(> MH =196
N~y s N
0 Cl
39 H LCMS:
l N\|4> /Nh MH'=210
N\N/ ™ N\N/
') Ci
40
H
! N — 2 =
Y/, V/
N\N ™ N\N
0O Cl
41 LCMS:
H MH"=272
N N
l — v //
/
o) Cl
42 HsC H4C
N N
‘ N — o’ =
Y/ /
N~ NN
o) Cl
43 LQMS:
H ON CN MH'=255
i N e o’ -
Y/, /
N~pg o -N=N
0 Cl
44 Ci cl
H
e e
N~y? N7
N N
o) Cl




46 OM Owe Yield = 35% r HLCMS: MA'* _ N JIJOMCN

Ove 290 NNNNOCOC 47 HYield = 32% N kA N LCVE:
WORN04/02255C1 298 N.-N cl NN C O C 48 Yi el dPET/WSHN3/027405

N " ~\ S~NJ LCVs: M+ _ 236 6 NNNNOC 49 H

N Yield = 100% N~ LCM5: MHAN /' 0 ~. NNN 250 N O

050d HC Yield =88% N _ | LCvs: MHd 394 C1 NN
g C 4551 9.Ci T} 1SLCVE. V223 T Giaig U s5d
Bt 2C H E N LOMS: MH' =
N T 260
\N/N o OMe
ci
46 oM OMe | Yield = 35%
S N LCMS: MH* =
= OM SN 290
T <h owe
N~ N’N -
o) cl
47 H Yield = 32%
N N LCMS' MH+=
N ci Ny cl 208
N\ N | Cl U
N~ N-No”  C
0 ci
48 /) H /T Yield = 45%
N N LCMS: MH* =
S e S =
= 236
e, e,
N
O Cl
49 H N Yield = 100%
N = “ Ty | toms:me=
| D Ny 250
~N
Ci
o)
50 Ci H Cl Yield = 88%
O Ay |
ey p
cl N ot NN
o) Ci
51 H N Yield=43%
(Q‘/N al LCMS:
NN I N-N~ MH'=223
-
Ci
o)
52 EtO,C H EtO,C Yield=30%
2§(N NS LCMS:
N N I < MH*=205
N~ N’N =
o Ci




N LCVMS: MH'=295 NN N-N O CI WD 2004/ 022559
PCT/ US2003/ 027405 41 53 H Yiel d=98% N N LCMS: \~ |

WO 200225294 NN NN O Cl 53.11 HO N p N C~ PCFUS20B6/027405
NNNG53.12/ H/ % ONONNNNield 96 53.13 Cbz,
N Cbz, NyN Y M+ =371 NHINN OH O 53.14 Cbz Cbz

ield =99 NNMH =371 NNOIrNNN OHd 53.;5
(i el2B = duant . Mt =236 OrNN N l d mﬁfgagss_%
<Q<T/N | N <Q§T/N\ X MH'=244
o) Cl
of 0
= N = N
— ’d -
P A
o) Cl
53.12 71 7
0 N\f¢> 0 /N\F¢>
| N~p/ N~
o) Cl
53.13 Cbz\N Cbz\N Yield = 96
N N MH" =371
" - e e
A A
OH Cl
53.14 (|3bz sz Yield = 99
N N MH" =371
/N\’ﬂ /Nﬁ
N N‘N/ N N\N/
OH Cl
53.15 Yield = quant,
N N MH* =236
’ = ' —
Y A
OH Cl

PREPARATIVE EXAMPLE 53.16

H
N —— Y
V/ V/
N~y N
O Cl

POCI; (62 mL) was cooled to 5 °C under nitrogen and dimethylaniline

(11.4 g, 2.8 eq.) and the compound prepared in Preparative Example 33.10 4.75
g, 0.032 mol). The reaction mixture was warmed to 60 °C and stirred overnight.
The reaction mixture was cooled to 30 °C and the POCI; was distilled off under
reduced pressure. The residue was dissolved in CH,Cl, (300 mL) and poured
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PREPARATI VE EXAMPLE 53.16 H OT NCI NNNNN OCd

5 POCI3 (62 m-) was cooled to 5 C under nitrogen and
walewentpssani [ ine (11.4 g, 2.8 eq.) and the conpons2003/027405

prepared in Preparative Exanple 33.10 (4.75 g, 0.032

mol ). The reaction mixture #ds warned to 60 C and

stirred overnight. The reaction m xture was cooled to
ont8GceC Aftdr stirein§AA Bimatss, cthspH blitieahikturedess adjagieead 7-8 with

he resi due was dj ssol v in CH2CI 2 (300 L)
Sol'ﬁdﬁa%%eJ‘;\&ﬂ@mﬂ@@%@@fﬁ@ﬁ/%f@z@@s@rgﬁmdeyema@maéhed with

0TS A8 11605 WESDICHFRY JAFRall Al Thothin
prod/gc’rewaseparlﬁe@bydladhtdheoma’@@mmy asieg aviels: SRSHeCIn hdkanes

solgfin.aselshbtp e 18 HFe PRI The chisnf Wesneg hansed to
75 CD5 TRIOMIT Rebhdsstordui thE desPd BrEdlt: A4 %@@fﬁ% gnel%g/ls.

solution as eluent to elute the dinet
MHeFlr%&}t was then changed to 75 25 CH2CIZ hexanes to
; va. 4.58 g, 77%yvyield). Ms
SREDARA ARPLES 53.17-53. 18 By
es W‘eseédmﬂelltyhﬁesﬁme mr@@@ﬂuées& gbrith o tHrep&rative Example 53.16
Pr epar.af.i v nple 53.16 10 onl(yb_asubstltutl ng the

only. SHpsHifHHNY Q:SPmﬂQUEddF Cedwing %0t hablerfe 18 offigoeemaBounds shown
6. 10 are prepared: TABLE
in @Igﬁgﬂ&gﬁgﬂblﬁ%%&é’&{%&s Ex. 53.17 H ONC N
NNNNY OC 53.18 HABBEGBOONCI N NNNN O
c

Prep. Column 2 Column 3
Ex.
53.17
H
O N CIN N
0o Cl
53.18 H CHj CHj
O N% Cl /N\‘&g
I]/N\N/ \%/N\N/
0 Cl

PREPARATIVE EXAMPLE 54:

N Yg
Cl

. A solution of the compound prepared in Preparative Example 34 (0.10 g,

0.435 mmol) in CHzCN (3 mL) was treated with N-bromosuccinimide (“NBS”)

(0.085 g, 1.1 eq.). The reaction mixture was stirred at room temperature 1 hour

and concentrated under reduced pressure. The crude product was purified by

flash chromatography using a 20% EtOAc-in-hexanes solution as eluent (0.13 g,

100% yield). LCMS: MH*=308.



15 PREPARATI VE EXAVPLE 54: Br
A sol ution of the conpound prepared in Preparative

N~~~ N501 NN NN C C

we2@aptms84 (0.10 g, 0.435 mmol) in CH3CN (3 nmPel/USmS3/027405
treated with N-bronosuccininmde ("NBS') (0.085 g, 1.1
eq.). The reaction nmixture flds stirred at room
tenperature 1 hour 20 and concentrated under reduced

PREPARAKIYE EXAMIPLIES 5568146t was purified by flash

o &) R EY s 5u,

Et QAc-i,n-h

xanes,. solutio

Sio5edin Tt oD A AEYR EXpple 54 only

subs8ifiding 2R 6 T npelinds ZHOW DA /BOBMNS of PEERAFAREYampounds shown

~ EXAMPLES 55-68. 15: By essentiall
in Galumnot ohTaklep: Wees RtepAse®Exanpl e 54 only

t he conpounds shown in 001-'&

conpounds shown

in Colu

Al

of Table 7,

y the sane procedure
substituting

t he

Tabl e 7 were prepared:

5 TABLE 7 Prep. Colum 2 Columm 3 DATA Ex. 55 LCMs:

M= NN Br 326 F NNE\ NNC C._ 56 LCM5. NH =
N N°iBP-342 < Geolwymg 2y NN o deolusm 8F3 CF3 LEMSA
I\/H+-—E)é_ \ 1376 Br N~ TN, NN\ NN C d 58 Br
LCNVE:
55 LCMS: MH'=
N Br 326
Q9 A
/ /
Fooo Ny Fooo N-p
cl Cl
56 LCMS: MH'=
N Br 342
= = 72 W&g
Y/, Y/,
Cl I\ Ny Cl '\ N~y
Ci Cl
57 CF3 CFs LCMS: MH'=
376
Br
’d — ’d —
N N-N s N-p
Cl Cl
58 Br LCMS:
N Nﬁ/g MH"=274
Y Q%
N~ o N-p
Cl Cl
59 Br LCMS:
_N MH"=288
h 2 —
N NG
Ci Cl
60 Cl Ci
Br
N
’d - o’ =
i) )
N~y o Ny
Cl Cl




Nnr
NN\ NNC d

wWQOMN2B2559 PCT/ US2003/ 027405 44 61 Br

LCVMS: M+ N °

MH+=274 N-NNN C C 59 Br

60 C C Br

LCVS:

OYNN MH=288

NNNV NN C C WO

Yi el dPET/US2N3/627405
N~ 338 NNOW N-N/ OB C1 d

62 Owe

Owve Yield = 52% Br LCVS: M4 \- N\ Ove N Ove 368 N N
NNNCJd d 63 3 Br Yield = 87% LCVG: WA \' N~ O N-
T 376 NFNTNN T2 qr d BdeldE= TH¥%
s ~$r LCVB: M+ ' 314 &N A LOMS: MH* =
N N ?*( 338
NN OMe %
Cl
62 OMe Yield = 52%
Br LCMS: MH' =
HN\ OMe 2\}( N OMe 368
\N/N S \N’N =
Cl Cl
63 Yield = 87%
Br, LCMS: MH* =
SN cl QYN\ cl 376
NN WNos d
Cl Cl
64 Yield = 100%
/s \ Nm 4 o P | Loms: Me
&N =N =316
Y/ V/
N N\N N N\N
Cl cl
65 N Br Yield = 92%
Z ﬁ N LCMS: MH"
N~ > =330
N N‘N
Cl
Cl
66 Cl Cl Br Yield = 82%
N N LCMS: MH*
z ﬁ = =395
S\ / s Nw
Ci N i N
al Cl
67 Yield=88%
Br LCMS:
(\\‘(N\ #{N\ MH+=308
\Y \Y
N/N S N-"N -
i Ci
68 Yield=100%
Br LLCMS:
NN\ 2\\\(“\ MH'=322
\N/N s \N/N I
Cl Cl




65 N Br
ad d Br

Yield
Yi el d
W® Z008102285%€] d=88%

92%crir

LCMS: NMH+=308

LCVS: MAN 330 O O N d
82% LCMS: M+ 395 Cl NNO NNOA d
\~ N H' N N-PCTNEST003/027405

66

Cl 68 Br Yield=100% N LCMVS: MH=322 N NNy \- C
Cl WD 2004/ 022559 PCT/ US2083/ 027405 45 68.10 Br o( O
N.~N—NN_N 68.11 / / Br _ ONN NNNG68.12 z. N
Cbgg NoBr g d = 99 I\/H+=1ﬁ\NNN-NrN-N ad d
68. 13 Cbz d=95 N =¥49
= /e —
N o NN
Cl Cl
68.11 7 7\ Br
o /N\ﬁ o NN
SN o N
Cb d Ch . Yield = 9
68.12 Z ZAN ield =99
N . N Nﬁ/ir MH* =449
A A
g ¥
Ci Cl
68.13 Cbz Cbz Yield = 95
N N MH" =449
Br
N NW/S
= = ’ =
A e
Cl cl
68.14 Cl Br MH"=266
2 CIi N __
X -N~N \Q’/N /
N~
cl N
cl
68.15 Yield =quant.
N Nj/ir MH" =314
- - ’ —
g% g
cl al
PREPARATIVE EXAMPLE 69:
cl
Fo N~y Fo Ny
cl Cl

A solution of the compound prepared in Preparative Example 35 (0.3 g, 1.2
mmol) in CH3CN (15 mL) was treated with NCS (0.18 g, 1.1 eq.) and the resulting
solution heated to reflux 4 hours. Additional NCS (0.032 g, 0.2 eq.) added and the
resulting solution was stirred at reflux overnight. The reaction mixture was cooled

to room temperature, concentrated in vacuo and the residue purified by flash
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Br NNNN C C 6814 A NBr MH#=266 C N ~( N
NNN d d 68.15 O Oy- Yield =quant. Br MH# =314 N
WO 20440228%N N-N Cl CI  PREPARATI VE EXAMPLE 69: PCI/USN03/027405

-TNF NNF NN C C A solution of the compound

prepared in Preparative Ex4fple 35 (0.3 g, 1.2 5 mmol)

in CH3CN (15 nL) was treated with NCS (0.18 g, 1.1
chroatdgraphy tusing a<21%iEtQAcsnl bexaneshealttieh ve elee¢hiu®@.28 g, 83%
. ours.. Additional NCS (0.032 g, 0.2 eq.) added and the
Y'eldg-és(é@lﬁ- sof¥tion was stirred at reflux overnight.
PREPERAERE EXAMPXE Oe was cooled to roomtenperature,

concentrated I n vacuo and the residue purified by

f | By esy@ntilig4he z25B0peCEduS2eRidpuh 1 fsepargtive Example 69 only

. o : . .
oub G TR PR G T DY bR Bnown i
ColUREBARAELIESS ddMitlebardli: By essentially the sane
procedure set forth in Preéar ative Exanple 69 only 5
substituting the conpou in Colum 2 of Table
8, the conmpound shown in Colum 3 of Table 8 was
prepared: TABLE 8 Prep. Ex. Colum 2 Colum 3 DATA 70

Pre.€lx. Y] el d €oR2fh 2] N LCVS: @dlumnNe N N_N 286DATA

70 N Cl Yield = 82%
) N LCMS: MH" =
N N\N

Cl
C

PREPARATIVE EXAMPLE 71:
CHO
N NYS
’ - ’d —
X Q . N\N/
Ci Cl

To a solution of the compound from Preparative Example 34 (1.0 g, 4.35
mmol) in DMF (6 mL) was added POCI; (1.24 mL, 3.05 eq.) and the resulting
mixture was stirred at room temperature overnight. The reaction mixture was
cooled to 0°C and the excess POCI; was quenched by the addition of ice. The
resulting solution was neutralized with 1N NaOH, diluted with H>O, and extracted
with CH.Cl,. The combined organics were dried over NapySOy, filtered and
concentrated in vacuo. The crude product was purified by flash chromatography
using a 5% MeOH in CH,Cl, solution as eluent (0.95 g, 85% yield). LCMS:
MH*=258.

PREPARATIVE EXAMPLE 72:
CHO OH
/N\Fag /N\F5€:
N~ o N~

Cl Cl
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25

C C 10 PREPARATI VE EXAMPLE 71: CHO N NNNNN d

Cl To a solution of the conmpound from Preparative
we2@aptms84 (1.0 g, 4.35 mol) in DVF (6 ml-) ReERUsSdER7405

POCI3 (1.24 nmL, 3.05 eq.) and the resulting mxture

was stirred at room tenperathfre overnight. The

reaction mxture was 15 cooled to OC and the excess

POJ @ avedutipreoictherbgiucthef Ridgatative Btarhple. 71T t(E25 g, 0.97 mmol)

in fﬁﬁ &xlfatg.'d n&detﬁi\lg&b‘) Qg\r{@ﬁeaf g[:e?clé ana,,ﬂ\fllmgtr&qlﬁlq\lg@ solgjgn was stirred
at PO RASHAEERS! Greriiihe dThedrd &ﬁbn gﬁ?@ V\fds gﬁréﬁ&é"d]q)y the

concentrated in vacuo. The cru

additjor; phsh Q- And rxtriegtetbwith GGl A TBopdined m?gﬁmbg were dried

o MAGY BaBliah, Ll ket SeruZ e o

promm@dbﬂﬂﬁé(ﬂiﬁy ash @ﬁ?&ﬂﬁfd&gﬂ%usﬂé aTeoa4@ %le%éhé’é‘ E’tbAc mix
uct of Pre arative Exa . .

as %‘1‘8[‘? f H9TRRY 8l defelM SNAMHIF260. 041 g, 1 1 eq ) and
on was stirred at room
PREWHWWEEMMEW . The reaction mxture vvas
quenched % the addid,on of H2Q-and extract
CH2Cl 2. conpi n¢d organics Jdl 5 /over
Na2SO4, t ere d concentrat ed ur »- duced
pressure. The\crNd product was purily flash
chr omat ogr aphy lusing a 60: 40 hexanes: c m X
eluent (0.17 gCfl69%vyield). LCMS: M= 260 PREPARATI VE

EXW@bEmBﬁ onﬁ| C&J’rﬁ Olhlld\l (#3% LN Br %ratég é(%ﬂbf%zlif QO 12 g,

of the corrpoun prepared [ rep arat
0.463.mmol), dimetted swifate (0 OBBemuyIZ 8ud)atsd% (N@@BI (.26 2m0) and

cat P pINGI Tl Tl wdS sinfd shrdemembets re overight. The

readhictt fHihEe wab®liluted with H>O and extracted with CH,Cl,. The combined

organics were dried over Nap;SQy, filtered, and concentrated under reduced

3

pressure. The crude product was purified by flash chromatography using a 30%
EtOAc-in-hexanes solution as eluent (0.062 g, 48% vield).
PREPARATIVE EXAMPLE 74:

/ /4
X N~N F x-N-pN

The compound prepared in Preparative Example 35 (0.3 g, 1.2 mmol),
K2COs3 (0.33 g, 2 eq.), and 4-aminompyridine (1.1 eq.) are reacted in 5 mL CH3CN
for two days and concentrated under reduced pressure. The residue is partitioned
between H,O and CHyCl,. The organic layer is dried over Na,SQy, filtered and,
concentrated. The crude product is purified by flash chromatography using a 5%
(10% NH4OH in MeOH) solution in CH,Cl, as eluent to give the desired product.
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reaction mxture was diluted with H20 and extracted

with CH2CI 2. The conbined organics were dried over
woap$@eRssd i | t ered, and concentrated under redup€dUd®03/027405

pressure. The crude product was purified by flash

chr omat ogr aphy using a 30%48Et OAc-i n- hexanes sol ution

as eluent (0.062 g, 48%yield). PREPARATI VE EXAVPLE

PREFPARAYNENEXAMPINERSN-N  CI HN 20 The conpound

prepared In Preparative Exanple 35 (0.3 g, 1.2 mmol),
K2C03 (0.33 g, 2 eq.), and 4-am nonmpyridine (1.1 eq.)
are reacted.in 5 nL CH3CN for twgdays and

concentraunder reduced pressu The residue is
partitioned 2 H20O and CH2CIN nic |ayer
is dried over fll'r‘eT*e‘d*andFZS concent r at ed.
The crude pF{raodu ® purified by flash r ofat ogr aphy

el uent to give th 'd‘e i red product~s WO 20 14/?) 2559
PCT/ US2003/ 027405 PREPARATI VE EXASPL N i\ CIN
FNNFNN HN>I0OUN ~NO N5 The conpound from
Preparative Exanmple 74 (0.91 nmol ), BOC20 (0.22 g,

4 Dt ARkt bl ra 8y BRI BOC0 020,
1.1 /gagu bh@r@MAm@s(@ 108eq0. sreefeactéd |@dﬁ@ebm(i1cstmlr)r a’d room
of 4 hours. is then concentrated in cuo, %dq&j g
temmtaw@fmr?adéﬂs NAddtnel BOGG (Ochtlg. & and stirred
for /ORI gtzig)%hég)%agé%&trg B9, A YERLBCHiIREAHF séﬁh@t&a 8O, (15

ver concentrate under

mLY, efdcedraetes switheCHIOR (2rud60 mipdibe acsnlpmedforgambyayers are
flash chromat ogr aphy usi ng, a, 5% 100/4\I g—l ()—|)Th d
drieg PN NS omCHERE: B SEIGEHEL UnGPG ESQUE T PIsagNtE: The crude

pro$ 'ﬁpégﬁﬁh%gﬁﬁ?%gh%@nat@bradﬂy";ﬁn@'ﬁ%% Nd‘% IMNOR iR MeOH)
solution in CH,Cl, as eluent to give the product.
PREPARATIVE EXAMPLE 76:

using a 5% (104 NH4CH in MeOH) sal ud omﬁgﬂaz as

— ed

\N\N oo N
Xﬁg@ XY@

By essentially the same procedure set forth in Preparative Example 54 only
substituting the compound prepared in Preparative Example 75, the above

product is prepared.
PREPARATIVE EXAMPLE 77.
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15 By essentially the same procedure set forth in
Preparative Exanple 54 only substituting the conpound
wEe@pars® i n Preparative Exanpl e 75, the abovePCpUSIO027405
is prepared. 20 PREPARATI VE EXAMPLE 77: WD 2004/ 022559

PCT/ US2003/ 027405 49 Br N FNNF NN >Op N
>COy NN O\~N The product of Preparative Exanple 76
(0.3 nmol), phenylboronic acid (0.073 g, 2. g.),
K3PO4 (0. ), 3.0 eg , and Pd(PPR)4 (0.0 , 5 nol
% are 5 ct i n°Yefl uxi ng 6 m) afd H2O (4
m.) for 71 Z resulting so N oled to
room t enperrt ukg, ndifuted with H2OH 10(gL nd
extract ed W|th ' 2 (3 x50 n). The

o ned

organi cs v Na2SO4, f and
concentra E@de pr oduct % d ™y flash
chr omat ography usi N 2. 5%(10% NH4 G in
CH2Cl 2 solution as eluent to obtain the product. 10

PREPARATIVEEXAI\/PLE?SCI NnC N\ NN\ NN C HN

Pr epar Z)t ive %WPI«-%B&%@ %W CZQE%%EH?B@ phﬁnylboromc acid

(0. Qﬁ?og,ahé €d), MaP@ﬁ((bﬂ@igd 3LCPeal‘)|EIamﬂ @df(ﬁbpﬁg% (®: @7&‘@, 5 il %) are

reaiohf ARG BRIS (TBaud rcobba: (4 don oy mnfeer Siver wsulting
solutbriRUsoled 6 rb&%cfe'n%brmdféu tbd (ﬂ it W G)HQ% 645‘;),<§'aac’ted

extracted wth he co |ne or g& s ar
withyCHa Gl a8 nsla) u'ﬂae @@mhan}bd odyarécs am/drnem@zsm,azso4, filtered,

r n in v The crude, product
and oOrcEhRted " TS PG R B R irPulRebRy nepkebiamaioBaphy using
2. 5%>(AIUI%E$I4N+ BilMe2H By Cﬁﬂﬁ?bb@tlbﬁ ats@uéﬁﬁg d?ftéﬁﬁqgé‘?)?oduct.
f LN Prepartlve Exanple 78 only substituting
Eheh AMPLEN/8 n Col um 2 of Table 8.10, the
corrpounds shkown yn Col um 3 of Tahl e,@ 10 are
prepared. TABLES. \JFEF>

A N‘N

Cl HN , XN
~

N

To a solution of the compound prepared in Preparative Example 53.15 (0.25
g, 1.3 mmol) in dioxane (5 mL) is added iPr,NEt (0.47 mL, 2.0 eq.) and 3-
aminomethylpyridine (0.15 ml, 1.1 eq.). The resulting solution is stirred at room
temperature 72 hours. The reaction mixture is diluted with H>O and extracted with
EtOAc. The combined organics are washed with H,O and saturated NaCl, dried
over Na;SO0y, filtered, and concentrated in vacuo. The crude product is purified by
flash chromatography.
PREPARATIVE EXAMPLES 79-81:

By essentially the same procedure set forth in Preparative Example 78 only

substituting the compound shown in Column 2 of Table 8.10, the compounds
shown in Column 3 of Table 8.10 are prepared.

TABLE 8.10



5

WD 2004/ 022559 PCT/ US2003/ 027405 50 Prep. Colum 2

Colum 3 Ex. 79 C1 Nn G N~ NNN'i NOC HN\ 80
w®eooB022584 N, ( C N NNN C HM N 81 Br BrrPCTUSNpIN27405
rN NNN""N C HN PREPARATI VE EXAMPLE 82: Br Br N
c N;~C Tr~, NN\ NK HI\ O/N\ ONN By
essentially the sanme procedure set forth in
Pr epar at Pvep.Exanpl eColumnRy 5 substi tCgliimg 3 he
conmpound from Preparative Exanplie 80, the above
conpound prepared. EXAMPLE 1: Br N Br N N N NN
-~ 79 Cl Ci /Nh
NS N\N/ N N\N/
Cl HN | XN
=N
80 Br Br
ol N\'/g cl NY@
e - ~ —
4 /
\I;(N\N KKN\N
Cl HN X
P
N
81 Br Br
Cl NYg Cl Nﬁ
o g " o
Cl N

PREPARATIVE EXAMPLE 82:

X

Br

Cl NYS
s =

Y

T —

HN X

I

~

N

=
A
\n/
O

i
ez
e

By essentially the same procedure set forth in Preparative Example 75 only

substituting the compound from Preparative Example 80, the above compound is

prepared.
EXAMPLE 1:

Br
—

x-N-N

’d
———————.-

Cl
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HN C | ~ N WD 2004/ 022559 PCT/ US2003/ 027405 51 The

product from Preparative Exanple 54 (0.875 mmol),
wa2@aioeaspyri dine (0.12 g, 1.3 eq.), and K2CO3PC¢DU2003/027405

2 eq.) are reacted in CH3CN (‘5 m.) as described in

Preparative Exanple 74 to oBtai n the product. EXAMPLES

2- 46.18: 5 By follow ng essentially the sane

pr o gredug Siam Fgparativgdmmmaple ohI(.878sinmpl), eaminopyridine

c t i S n of Table 9, .t
12 BT SR o KR E e oy 2 B S el @ mu) as
destfibént in Podparative Exbiiphe 34 €@ lowtain 4he %rd%lucf\.“‘ﬂ Br N (
MﬁSNN_N C HN N 3 Br NH2 Br N 6N F
EX 2 1% HNN 4 Br NH2 Br NFNNNFNN Cd
HN \ N WD 2004/ 022559 PCT/ US2003/ 027405 52
By following essentially the same procedure described in Example 1 only

using the reactants shown in Columns 2 and 3 of Table 9, the products shown in

Column 4 can be obtained.

TABLE 9
Ex. Column 2 Column 3 Column 4
2 NH,
Br Br
N
5O o
Y
™ N\N =N NS N\N/
Cl HN
A
»
N
3 NH,
Br Br
N
O P
Fooo N~y N FooIgo N~y
Cl HN
| AN
—~N
4 NH
Br 2 Br
N
A B AN
/
F X N~p =N F ™ N\N/
Cl
HN I N
2
N




5C NH2 C NF NrN N-N C N 6\ d
NH2 NN f r* @ FN NN CI HN\ rN 7 Br NH2
WOR200f/022569 Br N N-~ f G NN C HN $ Br1/NsiodM27405
\ Br f ON /T TNC NNJd NN C HN™ fr N 9 CF3

NH2 CF3 Br Br N NrN .~ M2 NNN
5 o NH, -
N
: Vg @ /N%
4 N
Foooo Ny = NG
Cl HN N
] g
N
6 o NH, N
/N% ] = /N\,%g
Fooox N"N/ N7 F S N\N/
Cl HN N
l =N
7 o N, =
N
A » A=
cl N7 = 7
Ct HN
i =N
8 & NH, o
N
= VS | oS /N\lég
Ol I\ Ny N Gl K N-f
Ci HN x
P
N
9 CF3 NH, CFs
NS
N Br ! Br
~ \’&S AN /N =
V/,
X N""N N N\N/
Cl AN~y
®
N




C HN N WD 2004/ 022559 PCT/ US2003/027405 53 10 Br

NHZ Br NN NNNN'N GL HN.-N 11 Br NH2 Br NN
WORM4MIBN G HN. ~~. N 12 Br NH2 Br NN U NeCT/NS2403/027405

Cl HNrN 13 NH2 -N~'"r sNNNf NNN C HN N 14

NHZ Np rNi NNN G HN mzr N W 2004/ 022559

PCT/ US2003/ 027405 54 15 HBC NH2 H3C N~ 1 V' \ N\ eN
ATORIE Br N, Br
A e
= —— 2 o~ g
A flj e
cl HN.
‘ =N
11 Br NHa» Br
N N\’/g
e = D s e
S Neyf l _N N
Cl HN S
L
N
12 Br NH, Br
N\r/g N\]/@
= e N o N
N N\I\f I N/ N N~[\;
Cl HN s
g =N
13 NH,
= N
. N\-&/ # AN N\N/
Cl HN e
P
N
14 NH;
/N = } = /N =
. N»,\j’ =N . N&N"
Cl HN N
P
N




Cl HN nEl
eN 17 HO N
wolaw/ otz H3CO N

16 CN N

HO N

N~ e
N NN

NNNNN C HN
HNIT \ e

N 18

19 Br pOIFYSB03/027405

N N,
N/ | N NNF N Cl OHN OW 2004/ 022559
PCT/ US2003/ 027405 55 20 Br °fH2 Br oG . FNNO
NN
15 H3C NH2 H3C
AN
/N\% l N /N\'%
Y/ =
o N=p S \N/
Cl HN
l AN
N/
16 N,
CN CN
/N\Iég | N /Nw%g
Xx-N-N N” N~
Cl
HN \ N
N
17 HO, NH, HO
AN
L0 A
/
XN~ N oo N=
Cl
HN l N
N/
18 HiCO. NH, H3CO,
/N% § %
~
NS N\N/ N NN \N/
Cl HN l N
_N
19 NH,
Br Br
/Nyg 7 He /N%
/
o N=p \;}1 NG '
C 0
l HN l N
~N_
o)




Cl HN\ N 0 21 C N C Br NN-NNNNC HNN 22
O NH2 Br ~~Br N NNs NNNN C HN N 23 Br NH2
W@Be00k/0ds55d N-N Ove N NN Ove C HN N 24 Br MNRUS00M27405
\' I\ N~NNNOw® NNOW C HN\ N W 2004/ 022559

PCT/ US2003/ 027405 56 25 OfP2 OV Br Br N ON N Ow

NNANNNO C HNN 26 ONH2 Ove Br Br ON N\ \~

oo NHz
Br Br
/N% = | . HCl /N\(g
)
Cl HN N
L
N
0]
21 Cl NH, Cl
Br Br
AN S A
SN~ _N SNy
Cl HN
7
N
22 Cl NH,
Br Br
e - ‘\ /; o —
N o N<p7
NS ~N N
Ci HN
TR
N%)
23 Br NH, Br
e O |
N\
N-No”  OMe NT NN OMe
Cl HN
/ N
=N
24 Br NH2 Br
o G|
\
N-NoA  OMe N N-No”  OMe
Cl HN X
»
N




NNNNHNC O N 27 Br NH2 Br NCl N~ ~" | C \ d
NNNC NNNCI HN 28 Br NH2 Br N C e'NCl N Cl
wORN4/028359N-N zz ClI HNC N 29 Br NH2 Br N~ Cl ptl{/Us2003/027405

“N-H1NNC ON-N/ C HN nNIT 0 WD
2004/ 022559 PCT/ US2003/ 027@@5 57 30 Br NH2 Br N C /
| NCO "~-NNJd NNNC C _OHN NIOZ31 Br NH? Br
25 O NH, OMe
Br _ Br
SN oM @ gﬁ/N\ OMe
N\ N SN NN~
N~ N~
Cl HN S
N
26 OoN NHp OMe
Br _ Br
gy'\‘\ oM | gﬁ/'\‘\ OMe
\ Nx N
N/N / N/N /
cl HN. A
P
N
27 |4 e Br
HN\ cl @ ger\ cl
NN Cl SN W-No”  Cl
cl HN ‘ S
2N
28 |5 e B,
8%(“\ cl ,)ij gx(“\ ci
NN N RN
cl HN._
P
N
29 Br hH; Br
gﬁ/“\ o !%j 2%(”\ cl
N/ ¢ oNx N C
Cl HN
&
1
o




Cl/ I N NNON/ G NNC C HN N 32 Br NH2 Br
CC NNC -NCNOC I NN C HNNI \ 33 Br NH2 | Br
wo 2004/022558 N NN ~N NN CI ONH OM / Br 34 egTmBis2042/027405
QT NNNNONNNC NHI N__i O 35 Br NH2 Br s N/
(s NNNNNb NN C NH I~ R'WO 2004/ 022559
PCT/ US2003/ 027405 58 36 Br NH2 Br N N
30 5 NH,
r Br
N
ﬁ S cl @ gﬁ/'\‘\ cl
N-Nos Sy NN C
Cl O HN
] N
/N\
0
31 | NFI o
2\(“‘\ ci /H QQ(N\ cl
Cl HN N
| N//'
32 Br NHz Br
= N\ Cl N~ l 2§‘/N\ ol
NN C = WNA  C
Cl HN_ N
| =
33 / \ Br NH2 / \ Br
S /N\[%g = [S N~
X N\N/ X | N7
N N
cl o) N NH
N _~
34 2 Br NH, /7 Br
S /N% = | S N~
o Ny -N 7
N (AR X N‘N
Cl ~NH
L
N
o]
35 /] Br NH, /T Br
S /N%g /! S /N =4
AN N\N/ Na NS N\/
Cl x NH
IN/




I NNNNN C NH
Cl NH N 38 Br
w@eoob22s8r N O N NN N NON CIONH 40 C Br
NN/ NY d\ NN\ O NN C

NH2 Br N-f

I N 37 Br

NH2 Br
N N NN

NH N

NN6 NNN\V NN
-NC NH N 39

NPT/ TH2083/027405
41 C Br NH2 C

Br C \ NNNC NNC CXNi¥ W 2004/ 022559
PCT/ US2003/ 027405 59 42 Br NH2 Br N N -T- 0., NN 6N
N NH N 43 BrBNH2 Br N-NHGN O N{N Br
N N~
O/\&(N\N/ ] Ny
Cl ‘ X NH
=N
37 Br NH, Br
NYg N _=
2 = = -
O/\&(N\N/ @ NN N\N/
Cl XN NH
P
N
38 Br NHy Br
NW/g N\?g
~ = s =~
O/\%/N‘N/ Sy | Y
Cl ' SN NH
N~
39 Br NH, Br
NY@ Nﬁ
s = = 2
Cl o o NH
|
40 Cl Br NH, Cl Br
M) ee
p /%
a NN = a N
Cl | N NH
=N
41 Cl Br NH, Cl Br
A D |doed
4 /
Cl N NH
P
N




C a,~ NH1 al N 44 Et02C NH2 Et02C N NN C HNn

N45 Br NH2 Br N 1 NNNNNNOC HN\n N 46 C NH2
w®@eooB02¥559 N NN N-N C HN N 46.10 Br NH2 Br PQI/US1003/027405

:~ NN NNN C HN\N-,,, WO 2004/022559

PCT/ US2003/ 027405 60 46.1Kg\N\H Br 2 Sr Np fi NN

..NNN C HN~ .r N46.12 Br N\H2 Br N o NF-N N N-N
4"" HY—A4613~—Br N2 7B NHy Br
= "
v o a ’
O/\L\(Nw’ S M\(N\”/
Cl . NH
|
N~z
43 - Br NH; Br
A Y
2 - N o’
O/\@w . Qf\@r”\*‘
o] o o NH
|
O,N =
44 EtO.C NH, EtO,C
hN 2\‘/1\1
== = / = ~
\N’Nﬁ N | NN ﬁ
Ci HN n
P
N
NH
45 Br 2 Br
& g s
\N’N - N \;\["N z
Cl HN x
P
N
46 ¢ Br NH2 Br
- N
N S A A
X N~pj = XN~y
ci HN ~
»
N
46.10 = Br NH; — Br
O O
— /N\]ég | S ‘ e /N\f"/’g
. N\N/ Nao N N\N/
Cl HN s
»p
N




NN,NNN d HN° N 46.14 Cbz NH2 Chz N Br NBr N

N NNN* NNC HN Q 46.15 Cbhz,, NBr NH2 C z.,N Sr

WO 200402255 N 6N N C HN 46. 16 Cbz NH2 Chz NeQI/URR003/627405
Br N Jl QNrl NINN.NNN d HN, WO

2004/ 022559 PCT/ US2003/0274§% 61 46.17 Cbz NH2 Cbz N

IN | NBr 1~ Br ~ NNN N C HN 46.18 Br NH2 Br

4% :{(, u HN Ew‘“'yELE 47 == a
. O P N ["
= ! = =
s N< 7
HN R
‘ =N
4612 | 7 \ Br NH, /1 Br
N N
O < \’%g o I O a W&S
Ny N s N-p
Cl HN X
)
N
4613 | 1 Br NH 7 Br
N N
O 7 W%g = x O - %
V/, /.
N~ N
N SN N
Cl HN xn
i =N
Cbz .. NH Chbz.
4614 N Br 2 N Br
/N\’% = i /N\rf»g
s N N S Npf
Ci HN T
®
Chbz ., NH Chz.
46.15 N N 2 N o
/Nj%g = ‘ /NW%S
)
cl AN,
]
1§
46.16 (‘)bz NH, (;bz
N N
Br = ! Br
O o Q9
N“‘N S N“N
Cl HN e
P
N




NI / NFNNFNN ONHN O~ N~N TFA (0.5 m-)
was added to a solution of the conpound prepared in 5
wénepaatsh ve Exanple 76 (0.16 mmol) in CH2Cl 2 eLTMSRA03/)27405
at 0C and the solution stirred for 2.5 hours. It was
stored at 4C overnight at Wich tine an additional
TFA (0.5 m-) is added. It was stirred for 4 hours and
a@ngent rGized in vacuo| It walHneutra i 284 with IN
extracted w tth CH2 The c ed orgapic
| ayer 5(werle driedBoverl Na2S(, |filter Br
reduced prgssure. |
product was {pury, fed by flash chromat pgraphy uNng a
2.5% (10% AN n M2OH) in CH2Cl 2 sol ution as el uent

to giye the pgoduct. EXAMPLE 48: WO 2004/ 022389 ~
PCT/ US2003/ 027405 62| Br Br N N NB| CI N N_{]\ .N

O

STEP A STEP B_BocNnE{HN\ N N STEP!A: To a sokation

©8.18- di oxaneNBe PEA (2
added nne (1 eq.) di
resul stirred refl
cool e entrat under 1
The ¢ purified by pre

t hi n-jayer chr'iomat ogrgphy (8 x 1000

a solution of the congound prepared i
Step A in CH2Cl2 at rt |s added—TFFA{5—eg)—dropwise—

The resulting solution is stirred for 18 h at rt

EXAMPLE 47:
F N N‘N/ F ™ N‘N/
HN

XO\’OrN @\l @\l

TEA (0.5 mL) was added to a solution of the compound prepared in
5 Preparative Example 76 (0.16 mmol) in CHzCl, (2.0 mL) at 0°C and the solution
stirred for 2.5 hours. It was stored at 4°C overnight at which time an additional

TFA (0.5 mL) is added. It was stirred for 4 hours and concentrated in vacuo. It

was neutralized with 1N NaOH and extracted with CH,Cl,. The combined organic

layers were dried over NaySOy, filter, and concentrated under reduced pressure.
10 The crude product was purified by flash chromatography using a 2.5% (10%

NH4OH in MeOH) in CHCl; solution as eluent to give the product.

EXAMPLE 48:




and is concentrated under reduced pressure. The crude
material is redissolved in CH2CI 2 and the organic

WO 2008022589 sequenti al |y washed with sat. aq. NaMOIBSI0B3/627405
2 nL) and brine (1 x 2 nL). The organic layer is
dried (Na2SO4), filtered, ah@ 15 concentrated under
reduced pressure The crude material is purified by

preparatlv \n- | &er chromat ogr aphy (8 x 1090 M.

EXAMVPLES 4% essentially the sa oc drure set
forth in Exa en4d only substrtu “he orrdes
in Colum 2 of tﬂ'e 1OSFE%Acorrpo Col um

3 of Table BEON re psegaged. Tabl e 10 Ex CoI um 2
B
2004/ 022559 PCT;L@

Col um 4 49 NH2 gN. N'_ NN HN Hiye
03/ 027405 63 50 Br ¢ N N ~N

HSOHNN HN,, ~r N 51 Br HONNNH&HNN HNn N
Br 52 NH2Z NN _ SOH OHN HNn N 53 Br
STEP A: -

To a solution of 5-chloro adduct in dioxane/DIPEA (2.5/1.0) at rt is added
cyclopentylamine (1.2 eq.) dropwise. The resulting solution is stirred at reflux for
16h, cooled to rt, and concentrated under reduced pressure. The crude material

is purified by preparative thin-layer chromatography (8 x 1000 uM).

STEP B:

To a solution of the compound prepared in Example 48, Step A in CH.Cl,
at rtis added TFA (5 eq.) dropwise. The resulting solution is stirred for 18 h at rt
and is concentrated under reduced pressure. The crude material is redissolved in
CHxCl> and the organic layer is sequentially washed with sat. aq. NaHCO3 (2x 2
mL) and brine (1 x 2 mL). The organic layer is dried (NazS0,), filtered, and
concentrated under reduced pressure. The crude material is purified by
preparative thin-layer chromatography (8 x 1000 pM).

EXAMPLES 49-58:
By essentially the same procedure set forth in Example 48 only substituting

the chlorides in Column 2 of Table 10 the compounds shown in Column 3 of Table
10 are prepared.

Table 10

Ex. Column 2 Column 4
NH B
O AL
e —
O/ K(N‘N/
HN N
»

N




NH2 N ~N ~~
NN HNn

XOH OH~ NN HN N 54 Br

N 55 Br

NH N rN~ ~( HO N_.N OH HNn

WQeO4H0Z2559 PCT/ US2003/ 027405 64 56 NH2 H Br PCTUB20@B/027405
OHNMN N HN\

NH N N HO HO
N WO

NH2Z HBr CyN\ ,( 57 0 NN OH HN
58 NH2 HBr NN (/) OH4 N @B HN EXAMPLE 59: Chz.N Br
HN Br N Y NN ‘

50 | C\ Br
HO\\\“ g X N /NW%S
3 Y
HN
1!/3
T
HO N
H x N\N
~
l P
N
52 Br
/L/NH2 /k/n N
M b o -
2 3 7
HN
@
53 )\(NHz A(
OH N‘N
X
l _
N
54
NH 7/8
HO LN‘N
NN
»
N
55 Br
NH N _
HO

OH

HN

AN

P

N




\' NN HNI \ HNNN 5 To a solution of the conpound
prepared in Exanple 46.14 in anhydrous acetonitrile

WO gooadebssd TMSI (4 eq.), dropwi se at ambi ent PCT/US2003/027405
tenperature. After 10 mnutes the acetonitrile is
removed in vacuo. The resul t@dhg yellow foamis treated
wth 2 NHC solution (7 nml-) and then washed

i mredi at el{y 56i tth E . TheH@H 10 of thg, aqlieous
Is adjusted to |10 50 % Na ay roduct
Is isolated by saturatopn of tlhe ol i NaCl
(s) folloywed by extraction wth Cl gi ve
the desired prqgduct. EXAMPLES 60-62: P559
PCT/ US2003/ 027405 65 By essentially t
procedurejset florth in Exanp nly [ 1 Ng
t he conpoumgs—showr et Tab he
compounds stZvvr [ unt 3
prepared. | TABLE 1T N Col un N Br
HN Br  N~{N_ NN NeyHN HN N Br
Br "yN V[N \[NN {194 N Br
58 O}NHZ
¢ o
EXAMPLE 59:
Cbz.
N Br HN Br
0 e
/% S
NN N~y

To a solution of the compound prepared in Example 46.14 in anhydrous
acetonitrile is added TMSI (4 eq.), dropwise at ambient temperature. After 10
minutes the acetonitrile is removed in vacuo. The resulting yellow foam is treated
with 2 N HCI solution (7 mL) and then washed immediately with Et,O (5X). The pH
of the aqueous is adjusted to 10 with 50 % NaOH (aq) and the product is isolated

by saturation of the solution with NaCl (s) followed by extraction with CH,Cl, (5X)
to give the desired product.

EXAMPLES 60-62:
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"YNN N, NN NHNHN \~N 5 ASSAY: The assay on the

conpounds of the present invention may be perforned
wW@200f02156s. BACULOVI RUS CONSTRUCTI ONS: Cycl i nP@&/10S2003/027405

cloned into pVL1393 10 (Pharm ngen, La Joll a,

California) by PCR, with thé&baddition of 5 histidine

residues at the amno-termnal end to allow

purﬁsy essentitly dine BBﬁiee;brol‘cééuna seiifertexp Exafffte 5er B}Eélﬁbstltutmg

|sa r t el CDK2 is cloned into
SORPRTER ST TGP LITSi2 oF Tablen b helGP gorsdundpishomer indgolumn
3Oﬁq-a5|@e| 10@5%35 g&qn nal end (YDVPDYAS). The expressed
protein i's approxi mately 34kDa in size. 15 ENZYME
PR(DUCTI ON:  Reconbi nant B&BILEVIIr uses expressing

CyCl in and—ChKR2 —are—co |nfnr\tnrl into - SE9 cell s _at

an egua IExlnrul ét;znl |C;_Q|ﬁﬁ71ﬁrg Lnfactian @Wn%$ for 48
hrs. Cgf0s [ai'é har est ed Ry geftri ugatl an at 1000 RPM
66 m nut es,

for 10|WOD 2004/

then pelletis |ysed > cepfor| 30 ni ut n five tines
the pellet ol une of\ y$i s Quffer coytt aNni ng 50mMM
Tris pH 8.0, 150mM Na % NP40, 1 and
protease inhibitors (Rochd Dijagnosti cs , Mannhei m
Ger many I\mg‘f%_a_pe M _down_at 150 PM for {10

m nut e$ lGand t e super nat ant 5 rgt ai ned. 5m of ni¢kel

beads (for iter of, SF9 @ are washed three
tinmes in IMsislbuffer I?rQ age  NGerqany) .
| m dazol e i ddeg t e baqul ovi rus sypernatant to

a final concentra Rubated with the
ni ckel | begds for nPrateins are
eluted|w tH |ysisMuffee contlaining Omyl i mi dazol e.
El uatejis dialyzed o ight lin 2 lite f kinase
buf f er | -10_dont ai ni ng BGM Trils pH 8.0, Thiv DTT, 10nmM
MyC12, | 880yM §Bdi um  ort hovajaddt e and 20% gl ycer ol .
Enzyne|is gtelNed in aliquots | N VI TRO K| NASE

ASSAY: | Cyclli{n CDK2 kithase a rformed [n
| ow prptein brndi ~wel | pl at es {Co ning I nc,
e
Pg

N- 20mMyY1 t hen

Cor ni ng, New Yor 0 a final
conceniratijon of 5 m in uf fer contai pi ng
15 50nM Trijs pH 8HD,; MyCl2, 1 and 0. 1| niv
sodi un or t Hovanadat e/ he substrate ugednin thes
reacti ons—ils_a biotiny & ed peptide deri’ved from
Hi stone H1 (from Amersham UK). The substrate is
thawed on ice and diluted to 2

D

ASSAY: The assay on the compounds of the present invention may be
performed as follows.

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

ENZYME PRODUCTION: Recombinant baculoviruses expressing cyclin E

and CDK2 are co-infected into SF9 cells at an equal multiplicity of infection
(MOI=5), for 48 hrs. Cells are harvested by centrifugation at 1000 RPM for 10
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gMin kinase buffer. Conpounds are diluted in 10%DMSO
to desirable concentrations. For each kinase
wo e@en2sny 20 pl of the 50 pg/m enzyne sol utipCI/B82003/027405
pg of enzynme) and 20 pl of the 2 pMsubstrate sol ution
are mxed, then conbined with 10 pl of dil uted
conpound in each well for testing. The kinase
mimees,tthen petletst lgséd dnlige B0 minutes irbiveptimet tRe @MIé’tT\Fblume of

s R SRR S0 W5 PHIE ot SOTMONA 1% YRAC, 1 oT
and BREASASS i fitord (RoERS Piadibstibs SBAr Mdyrafii. GEntdfl
Lysates asnspuEDIoWwnaid SH00dRIAM fet @prmautech ared tttmi;l.m:brgibﬁnt
rotg)atheothl B TR R T PG & SO Rel) Sigves ee? T¥re tmesi

lysiBldifer (Brgenr Aty KoamRARE! InkitihLo1SGs 80888 ko virus

Filternmate universal harvester (Packar d/ Per |n E mer
suparpatagt ieadies! goncentration aif 200Mi iwal iscubated Iwith thatrdckel

oo PSR P (0, M Dyl s Do

250raldi mﬁdézole Biugitalls dialyzbe bvERAGHIAD ietSf ldnad®BERemMt
id scintillation counter (from

Cor}i%'é‘lﬂﬂ %Qrp tf'ﬁ PH &8 1M T TSdP@FMé\ﬁQCfZ\/@O@UMWﬁZQ%Q

ortiqyEea k31 20% Plyesiolr Engu s elaratn alotsias 19%,
datjal YETROKIRASEAGSAY dupl '@@llﬁ’E/CW‘Q RnB9s BEsHR %:%'

di l ut1ons of 1 nhiDbi toré conpounds. Concentrati on
pertmssuindowPrptedn binging bl pJ@tﬁSr(&‘mnm\gtlhw €grning, New York).

Enifes 1 BEEL Y 8o’ TRURR AR o KindS€ olgcontining

50rHREErig BEIB0S SOGIA wgec ?g%mwféﬁd 84 R r@fb@'ﬂ%@anadate

si gnoi dal curve an 0 val ues are derived

Thesubstratauseddn dssseoreagtiohy B & blotMKlla*t@i pBgptids 886WMd from
nve %n has been descrl bed with in conjunction with
HIS Igé,é

PR 2MERHAT nEAY-sT Reepulyirate isHiawed amine and diluted to 2
?'hk?‘rea%?t**““ﬁf‘ GERLELhI o PR OGNS I B Bl

confcbﬂtrat’ bns. Adr esiehikiddsealdetiont 20 phof tRBHT LAl 'e@ﬁ?m@%lutlon
variations are intended to fall wthin the spirit and

(1 prebenzyme)andh2e skaf therd gt $ubstra1®samm|¢n(me5g@ed then

PCT/ 0 74 8 CLAI i ned i_s:
corBigBR T 1 i SEited CaEOHB4p prich well Of Brsbiga herkinase
reablori¥s staREdbyAdditdn of 50 pl of 2 uM ATP and 0.1 pCi 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, TmM ATP, 3mM EDTA, and 5 mg/ml streptavidine coated SPA beads (from
Amersham, UK) for 156 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).
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5 wherein: Ris heteroaryl, wherein said heteroaryl
can be unsubstituted or optionally independently
wG@aipsn2ased ed with one or nore noieties which ce@I/bDs2003e27405
same or different, each noiety being independently
selected fromthe group coné¥sting of hal ogen, alkyl,
aryl, cycloal kyl, CF3, OCF3, CN, -OR5, -NR5Re6,
1Cs5 DERERMMNABION:10 (58821 d3pons SR are B D iIRaBGrom wiiibition
- , - 2) NRGR6, - N(R5) S(02)R7, -1 (R5)C_:((_)L_R7
data genenqtew,)aza) inRBRECaRR friog 8 glogtsediat dibitionseof dnhubitory

cor R, O pu oA ol e S5 00380 Ko,
calculHte)l GYACPH fytreatedRSiples eiiddd by CFV BP ugfreses sdmsiBs. To

can be the sane or different and are 15 independently
genggatedenlvalie threlasesiespens®cdivenmare et fitled kwa standard

. 4 \ - : i - - .
SapHETEN i vy EAMMIMY B b fgsbior s,
abd_\/hHmPteepirea‘.gﬁt imventios hbis Ee desgribed wﬁhdbs;b:npmcagr_\ Q{i]th the
optionally substituteg wt one or npre noiefles I C
speg %‘ré]b‘?‘hé‘ etorbgngier Brasytaltegariy egpmadjfiqadippg and other
i i | B f
varbSO BRSO IEERER (0 ESERR R 401 Bl Al uch
alterrs{ty2y Rhodifspion\RBRG/ariatioms R intal{ded\NRIRb with@Fthe spidt and

- X [ ected fromthe group consisting of H
SCOR%B%%ESQ%%@G“&%Q OR4, -C(O) NR5R6, alkyl,

al kynyl, cycl oal kyl, cycloal kyl al kyl, aryl, arylal kyl,

heterocyclyl, 25 heterocyclylal kyl, heteroaryl, WO

2004/ 022559 PCT/ US2003/ 027405 69 N 1-2 RS NR8 N RS

~~V N1-2 and -2 -N R8 wherein each of said al kyl,

cycl oal kyl, aryl, arylal kyl, heterocyclyl,

het erocycl yl al kyl, heteroaryl and heteroaryl al kyl for

R3 and the heterocyclyl 5 noieties whose structures

are shown i medi ately above for R3 can be substituted
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or optionally independently substituted with one or
nore noi eties which can be the sanme or different,
weaowh/omsset y bei ng i ndependently sel ected fronP€TES2003/027405
group consisting of hal ogen, alkyl, aryl, cycloal kyl,
CF3, CN, -OCF3, -(CR4AR5)"ORB8 -OR5, - NR5RG,
-(CRAR5) NNR5R6, -C(02)R5, -C(OR5, -C(O NR5R6, - SRe6,
-S(02) R6, 10 -S(02) NR5R6, CLN(AS) S(02) R7, -N(R5)C(O R7
and -N‘nRSJ_C(O) NR5R6; R4 is H, halo or alkyl; R5is H
What is¢lained i% i s sel ected fromthe group consisting of
H, fl kyl o r ocycl yl,
het er ocycl yﬁdqq( r%h?%ée@rhg%dr b{ﬂf‘f ghﬁt& aelrfécg)'g{lru?/I al kyl ,
wherein 15 each of sald al k I, @yl, arylalkyl,

cycl oal kyl, heterocycl yFR, ycIyIaIkyI
heteroaryl, and heteroaryl Ik an be unsubstltuted
or optlonally substi t ut & wi None or nore noieties

whi ch can be the sane or ﬂﬁq,fr\f\ﬁrent each noi ety being
I ndependently sel ected fr e group consisting of
whéveimgen, al kyl, aryl, cycloal kyl, CF3, OCF3, CN,

- - NRSR10, -N(R5)Boc, - (CR4R5)"OR5, -C(02)R5, 20
O%%}E’Rgeter@@ Neise sa@@t&proae@;gn beg(lmxpamuted or optionally

o BN i O A UL o o r

differend,i eadhnmoisty blelr@I ikgleperademtly saladtad Kmh} tha:gmlupaidn}slsimg of

naloSregy el ey o O G oG5 B -CHBR, ORS, -

C(oy)RP aU((Y)')R“SCyG{(O’)NR@RG -4 eSg@%}FFV'S(&) N NR°R®, -N(R 6ﬂof)R7

t eroc | al fero et er oaryl y
NS

a)r@(@éRuﬁﬁdbMR%/)@(@dNRrRoptl onal |y substituted with

o 7 ap SR e d BRhreSey VR aiens Mled S 55! aB i 2uthy. amy,
heté\@ﬁ‘rwseagaﬁété?dk%ly|amyn mmﬂam?n b}/&loéﬁkklle Cd:ecd)dR‘b rfalkble

up conS| stifng of hal ogen, cycl oal kyl ,

@ﬁ Gwith, 1-6R° grorps whighren bembe@ Baﬁ:or dlﬁm@)ﬁd@m

'“d%%f%%ﬂéfﬁ?ﬂﬁﬁ%“@%dﬂ R Shpprdriepiaieng

- N( R5) C(O\NRARS; , 5 (6Ho)@ I‘I—Qnal I yo(i) RS apd—R10 in the
g_fﬁ#&t— ' &r (||)%?(H eyt noiNetRf
- NR5R6, rmy be10|nedto her to forma (}y'c{oalkyl or

het er o,z*y*cxl yl  noiety, with each of said cycloal kyl or
h&t ar'ee cycNyR®noi ety being unsubstituted or optionally
and ndepe ntly. being substituted with one or nore R9

whE R anfin fe Roearied ERMNE FR“oatb8 ) Ghubdmed as

opﬂbaakky sabstltaﬂeldyhlth mhebehﬁbr@&ﬁbleﬂés adich @drkik the same or
het er oaryl and

d'ff%iyr%?i |m9@9ftb§l%83 l alr\ﬂ%@w%mé%ﬁomthgmrp@n@pn@stmg of
“a'%aﬁmgg?%i’ﬁféb‘ig' R R e S s R P INERY,
-NR°RAe{MBIR°RY, ©ffcahddO0fam t he group consi sting of

R® is selected from the group consisting of H, halogen, -NR°R®, -C(0)OR?,
-C(O)NR°R®, alkyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl,
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hal ogen, al kyl, aryl, cycloal kyl, CF3, OCF3, CN, -OR5,
-NR5R10, -CH2OR5, 15 C(02)R5, -C(O NR5R10, -C(O R5,

WO 3R102255%( 02) R10, - S(02) NRSR10, - N(RS5) S( O2) RIBCT/US2003/027405
-N(R5) C(O) R10 and - N(R5) C{O) NRSR10; RS is sel ected
fromthe group consisting o696, -C(O) NR5R10, -CH2OR4,

-(OOR6, -C(ORrand -S(02)R7; RO is selected fromthe

group ¢ i ng of hal ogen, -CN, -NR5R6, 20

- (CH2)\riOR4, -\C(02) R6, - C( R6, -OR6, (

- S(02)\R7, -S(82) NR5R6, . -[N( R5)\§( O2) R7, O R7and
- N( Ro—t—4 i Bitod 2

compoun ¢laim , Wher i s gel ect

group consisting 25 of 2- pyr| dyI - pyri dyl Y12 and

3-pyridyl, 4-pyridyl-Noxi 3- pyridyl - N- oxi de,

1, 3-thiazol-2- yl, pyri \-5-yl, pyrazin-3-yl and
pyri dazi n- 3-yl wher ei n |each sai,d pyridyl,
thiazolyl, pyrimdinyl, [ 5and pyri dazi nyl
noi eti es can be unsubstifuned or 5> optionally _

i ndependently substitutg®fl with one or nore noieties

wh g BafiR B By B SRTR R AL iV R SRGOCHTE s g of
hetbﬂdj_dggqggalkw Mbro@gwélﬁécﬁete lalkyNfor RRand tﬁﬁa@rocyclyl

-G C(ON -S( 02) NRER6,
mOLﬂQ@RWE{S@zgtmoturﬁ,@ qre Shawagmme@ata y @hpva fowet® @ﬂrklyda substituted

T ffeter ggmq peﬂ%@bi‘f@%@g "é&‘r ?Eém%%'ﬁﬁeg Wf CI%C?'E be

theH,aMmbogéﬁaerentpmh Md{?]ty beihig/lndebEheémw Sdlected(ffInPife group
t
RS ST SIS A e R N I\pQFB ACKIE W, -OR"
-NR;NG E{C\Wﬁj NRSR&I Sb@ 1icfo 5 ggégﬁe unsu st |(Pﬁ)(

heterocey and’ ¢ al’ kyl

-S(Qe)NIPR rf‘d(R‘r’yS(Oa:)B Elﬁ)@(@)ﬁtubmdl NGREC(G)NR°RAe or
tles |ch can be the sanme or different,
eaclﬁ4 %&l':‘f%) 5&i ’| ndependently selected fromt he
grqunsq-q)asg i:ng of hal ogen, CF3, OCF3, |ower alKkyl,

asndOQS 4 is Hor |ower al kyl ;
is selected from the group consisting of H alkyl, aryl, arylalkyl,

cycloalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, and heteroarylalkyl, wherein
each of said alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, and heteroarylalkyl can be unsubstituted or optionally substituted with
one or more moieties which can be the same or different, each moiety being
independently selected from the group consisting of halogen, alkyl, aryl,
cycloalkyl, CF3, OCF3, CN, -OR®, -NR°R", -N(R%)Bog, -(CR*R®),0R®, -C(0,)R?,
-C(O)R®, -C(O)NR®R™, -SO3H, -8R, -8(02)R7, -S(02)NR°R™, -N(R?)S(0,)R’,
-N(R®)C(0)R” and -N(R%)C(O)NR°R™;

R"is selected from the group consisting of H, alkyl, aryl, arylalkyl,
cycloalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, and heteroarylalkyl, wherein
each of said alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, and heteroarylalkyl can be unsubstituted or optionally substituted with

one or more moieties which can be the same or different, each moiety being
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10 RS is Hor lower alkyl; misOto2; and nis 1 or 2.

3. The conpound of claim2, wherein Ris selected from
W@ b@492256p consisting of 2-pyridyl, 4-pyridylPCT/US2003/027405

3-pyridyl, 4-pyridyl-N-oxide, 3-pyridyl-Noxide,

1,3-thiazol-2- 15 yl and pyr/Oni din-5-yl. 4. The

conpound of claim2, wherein R2 is F, d, Br, CF3, CN,
nndépamderaly@élected)ﬂdmﬂhé(gfowcor(s@tﬁmrtﬁﬁﬁalo@n Hﬂfyl aryl

oy Gab g Ot R Baﬁv%m RieTRrt o CRTReORY (c(0,)R,
-C@% E?%ES%—? 63T 0o 40835 SIRalE RN E ISR

“N(RPYHQ)RAranid, -N(iRG) Cdé))NWRheteroarylf and the
insubst | SUERPTET G il R e BRieR TN Lb o fid foeand RO in
thethbidty ONRRP, rﬁﬁy%ef]@in%ﬂ't%eﬂ*@'r iR echBQFRXF" t@(chyclyl

dlfferent each’ noi‘ety being | ndependeht
mofetyrvitheagh ofi paidarvslosiiyhgr betematyal nmouejs;apemgmsubstltuted or

ontail inadbe el pe s R B he B R 2ol una
of RI@i SBlé?ctew‘ﬁlefnﬁith”e @@ulpscdrlsstl&g oTENkyP Qm@w#ﬂ@/l QAryE IhatdFoaryl,

wherein mis The conpound of claim?2

arylghed @nd f}?t%oaiylalml merq'ﬁ@%:arﬁf@@mauwl evelpaikyl, heteroarylalkyl,
e RRISEANTahd dyBKA BYR” cffoo THSSAENNS Qliofhd ™
independsntlyBubstitited withydne dismofdeadetigsonhidh Zantiethel sarfe or
R T A P T —
hal@?é\t ramyl %:%ura])a?gl Ict%rRJIZ %O%rrfgdcr\l AORT hﬁFﬁ@R“mQGPQOP%%

C(O2)R’, -C(O)NR -C(O)R®, -SR S(Og)R -S(O )NR5R1° -N(R®)S(02)R™,
-N(R®)C(0O)R" and -N(R%)C(O)NR°R"®;

R? is selected from the group consisting of R®, -C(O)NR°R'’, -CH,OR?,
-C(0O)OR®, -C(O)R’and —S(0,)R;

R?is selected from the group consisting of halogen, -CN, -NR°R®,
~(CH2)nOR?, -C(02)R®, -C(O)NR®R?, -OR®, -SR®, -S(02)R, -S(02)NR°RS,
-N(R®)S(02)R’, -N(R®)C(0)R7and —N(R%)C(O)NR°R?;

m is 0 to 4; and

nis 1to4.

2. The compound of claim 1, wherein R is selected from the group consisting
of 2-pyridyl, 4-pyridyl, 3-pyridyl, 4-pyridyl-N-oxide, 3-pyridyl-N-oxide, 1,3-thiazol-2-
yl, pyrimidin-5-yl, pyrazin-3-yl and pyridazin-3-yl wherein each of said pyridyl,
thiazolyl, pyrimidinyl, pyrazinyl and pyridazinyl moieties can be unsubstituted or
optionally independently substituted with one or more moieties which can be the
same or different, each moiety being independently selected from the group
consisting of halogen, alkyl, arylCF3, OCF3, CN, -OR®, -NR°R®, -CH,OR?, -
C(O2)R®, -C(O)NR®R?, -S(02)NR®R®, and -N(R%)S(0,)R”;

R? is halogen, CF3, CN, lower alkyl, cycloalkyl, -OR®, -C(O)OR?,
~(CH2),OR®, aryl or heteroaryl;
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17. The compound of claim4, wherein R2 is -CH2OH or

-CH20OCH3. 18. The conpound of claim4, wherein R2 is
woyaelap2sspyl . 19. The conpound of claim4, whePeTUSRD3/027405

is CN. 20 20. The conpound of claim2, wherein R3 is

| ower al kyl, cycloal kyl, @AN 1-2 R8 cycl oal kyl al kyl
\z:;]yl, NRRS R6 , or 1-2 21. The conpound of claim 20, 56
R” A, RBldgen! RARIMYI - aryR hetdrda OR*otyatdalkyh -NR°R®,

\%erel ng% S Rg%} rg 23. Thygﬂp@gundpo¥ cl ajlmm

hetemcy(wialkgh, eyéRalkylallybubst i t ut ed phenyl or phenyl

supgtituted with one or nore noieties selected from

the group consisting of F, Br, d, Owe, CH3 and CF3.
f I04/ 022559 P / S2003/ 027405 3 24. The conpound
of ¢ \?

N im20, wh R3 is cydpiohexyl methyl. 25. A
corrpo%nd S Iect d fr th r g of: \ PBr

~ N~SN, N Sg‘F N-N HN HN

C| Br N NF 4 NCd NN

HNI\HN \HNI 5 N\~N ~N CF3 Br Br Br Br O

L~

wherein said alkyl, aryl, heteroaryl, heterocyclyl and cycloalkyl for R3 are
unsubstituted or optionally independently substituted with one or more moieties
which can be the same or different, each moiety being independently selected
from the group consisting of halogen, CF3, OCFs3, lower alkyl, CN and OR?;

R* is H or lower alkyl;

R is H or lower alkyl;

m is 0 to 2; and

nis1or?2.
3. The compound of claim 2, wherein R is selected from the group consisting
of 2-pyridyl, 4-pyridyl, 3-pyridyl, 4-pyridyl-N-oxide, 3-pyridyl-N-oxide, 1,3-thiazol-2-
yl and pyrimidin-5-yl.
4, The compound of claim 2, wherein R?is F, Cl, Br, CF3, CN, lower alkyl,
cycloatkyl or -(CH2).OR®.

5. The compound of claim 2, wherein R? is H, lower alkyl, cycloalkyl,

g1
"
-C(O)OR?, aryl, heteroaryl, cycloalkylalkyl,
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N NN~~ N NNNNN HNn HN\ HNIT HN N N\~ N Br

N N/ N NNNNNN HNT A\ HNT AV HN TV ~N A\
woOl2004/02855% H3C HO / N / N O""! NCN N, ~ /| \P8I/uS2003/027405

NNNN HNHNHNT \\W i -N\ J NN W 2004/ 022559

PCT/ US2003/ 027405 74 Br HIEO I \ Br Noi MN F NN

NNFNNHNNn HNIT \ HNIT \\ NoN\\%9\~ 1 OO C Br
wherein said lower alkyl, aryl, cycloalkyl, heteroaryl, and the heterocyclyl moieties

shown above for R® are unsubstituted or optionally independently substituted with
one or more moieties which can be the same or different, each moiety being
independently selected from the group consisting of halogen, CF3, lower alkyl,
-OCHg, -CH,0H, -CH>CH,0OH, and CN.

6. The compound of claim 2, wherein R* is H.
7. The compound of claim 2, wherein R% is H.
8. The compound of claim 2, wherein mis 0.
9. The compound of claim 2, wherein n is 1.

10.  The compound of claim 2, wherein R is 2-pyridyl.

11. The compound of claim 2, wherein R is 3-pyridyl.

12. The compound of claim 2, wherein R is 4-pyridyl.

13.  The compound 2, wherein R is the N-oxide of 4-pyridyl.

14.  The compound of claim 4, wherein said R? is Br.

15.  The compound of claim 4, wherein said R? is Cl.

16.  The compound of claim 4, wherein R? is isopropyl or ethyl.

17.  The compound of claim 4, wherein R? is —-CH,OH or —CH>OCHs.
18.  The compound of claim 4, wherein R? is cyclopropyl.

19.  The compound of claim 4, wherein R? is CN.

20.  The compound of claim 2, wherein R® is lower alkyl, cycloalkyl,

12

=\
R%\e/ \;

or 1-2 .

21.  The compound of claim 20, wherein R® is isopropyl.

cycloalkylalkyl, aryl, -NR°R®,

22.  The compound of claim 21, wherein R® is

23.  The compound of claim 20, wherein R® is unsubstituted phenyl or phenyl
substituted with one or more moieties selected from the group consisting of F, Br,
Cl, OMe, CH3 and CF3.



Nl V1 Br Br NNNNH™ O N NNNN HNNHNN

z 67J gr Br Br MO I1C-yN'r, MO N MeO N MeO Owve N,
wol20i/obeI®0 NH/ NH/ NH i N NBr Br Br O / RCTUSMN03/027405
C A cd NVNNC\NNNNH NHNHY ~N N~5NO
,PyN- Br \ C Br Br ad C N3C / C | /I N [/ N, NH
NC NN,N~~NHNI NH ON

24.  The compound of claim 20, wherein R® is cyclohexylmethyl.

25. A compound selected from the group consisting of:

Br Br
=
v e
X \N ™ N FooRUN</

NS ~N
HN HN HN
AN X
1oT S H oM &

Br
Yg j/g Nj/g
o —
F N~ /
N N\N NS ~N
Tﬁ "’“@ O
5 N/ =N N
Br Br
"
o’ —
Cl N\ - %
N X N N S N‘N o N\
\*g g
HN I N ] \ | \
10
HsC. HO
CN
s e /N = 7 e
s N ) ~ 4
N NG N



WD 2004/ 022559 PCT/ US2003/ 027405 75 Br Br s N1 N, |
Br Br ) >_ S\ NNgN/ O0O-N N~N NNHNNRNN

wWoOl2bbaie3i a N OO NN Br Br Br d Br N6 N-NPCRusSM03MR7405

N NANNC NNNHI \ NHI \ NH\ NH N/ ON O Br Br
Br COREt NO_, N\ N) 1Cl N7W NN NNNN NHNH\ NH
/ NHN 5 ON Brl Brl N\/,( N NNNNFNN / NH
HNHNIT | ~~ NN Br / Br/ Br O/ BPBr CD- NOBN
o ON r
H3CO Br /Njég
’ e ) NS \N
SN T SNy HN
HN [
HN | N © N7
Cl
Br
/N = Br
P Br N.
AN N\N /N\‘ég = j/g
/ OMe & N-
HN Ny e N
NH
g "N 7
N N\) N
MeO MeO
N Br Br Br
- // MeO /N\fg MeO /N\fg
OMe NN N\N N N\l\l/ N N\I\]/
o~ -NH _~_NH _~_NH
o | |
N Nx N
Br
Br Br Cl /Nﬁ
Cl N = ¢ N__—= o I N\N/
o N\ Ny Cl NNy NH
74
_ | NH _ , NH \N\
Nx N O
Br
cl /Nfg P Br
—
o RNy cl Z \‘/gm /NW&S
Cl - /
H X N~N Cl NN~y



NNNN NN NNN NHNIT %HNIT HN HN I \ 10 N NN
WO 2004/ 022559 PCT/ US2003/ 027405 76 Br HBr Br Br N
walho4h23N NN // =// ' ~/ N N'" N N O H RCOUSMoDOR7405
NHNIT \ HNIT \ HNI \ HNnE NNNN HBr HBr Br Br
NY- Y- NNNNN-~ NN OBY NNNOHNNH NNNN
HNI\HNI\HNOHHNNNNN HOHBr HBr HBr HN
Br N N N, #N N \ Br\ NNNNN HN\Y OHHN\ OH
HN/ N\ SN Nr\H HN Br NrBr Br ~ N N-N
TN

\ Mﬁl W?g Br
N N N \ INNW/S

S /S ”2 /N/
N l/

SAN N ON
@ U O
*@
oy

cl COzEt

N
|
|

N

/
\
U
~N
Br
=z ﬁ /
o SN O/\&’/N‘N N
o
N
Br
A
o’ —
/
N~ F
HN
AN
1D
N

Br
an A
NS N\N/ NS N\N
NH HN
‘ AN
=N
Br / | Br

@

~N

9]
-
N
’d =
NS N\N N\N N\N
HN
[SIE 6T SR &



10 or a pharmaceutically acceptable salt or solvate
thereof. 26. A conpound of the fornmula: Br | Br | Br
wenroo42255N NN N,~\ NN NF NN F NN HN | \ PeERUS2048I027405
I HNIT V' N N21-05 ~N 1 N WO 2004/ 022559
PCT/ US2003/ 027405 77 H3C B6 Br Br N NOON CI N-
NN NNNNNI HNI \ HNHN T \ HN NN N ~N H Br
Br Br ~N N N N q

Ny HN \ HN 1y Nnji; Tﬁi@ O—I@ %BLN%F:N r\%\g
FHN ‘ j \(\/I HN\(j HN\ENJ

AN
::\OH\((N‘N /k( T\g/g ? \R(N\N E K(N\N
RO SR S

N N

OH HN\(j \(j HN [ N
5 / pZ — =

N N N N

ZT

HN N
Y% 0D
/
HN
HN Z | @ HN I AN
x_-N N/ ~N

10  or a pharmaceutically acceptable salt or solvate thereof.
26. A compound of the formula:

Br
e ol
o’ = ’ —
NS \[\]/ X N\N NS N\N/
N HN
® @ 9 S

\
?i
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15

NHNHN\ HN N NN or a pharmaceutically acceptable
salt or solvate thereof. 27. A nmethod of inhibiting
woneo4on235or e cyclin dependent ki nases, conpri sPa@/uSi@®3/027405
adm nistering a therapeutically effective anount of at
| east one conpound of claim/71 to a patient in need of
such inhibition. 28. A nethod of treating one or nore
egses associ ated w t hHgycl i n dependent ki nase,
: peut i cal By

d of sugh Qr\bl t ment . 15 79, TI?e
y K)

S met hod HN aim 28 erein said d|
is selecte|f mthe gro p\conSIStlntﬂjt’ \
t he bl addery east, col =Ki dney [i | ung S

cell lung cancer esophagus bl adtler,
pgncge rac ¢erVIx hyr |d VIDZOOBIr/ 225 9
: 7 5"
Iy

cekRl carciyo I uke ute ukeqa
acut@H| hbl ast i cOHel em'\h H®cel I 7 T- C
| ynphorrity dgki ns | ymphora, non- Ho y]nﬁphomsuN
hairy cell|| I yhphoma, Burkptt’s Iynpho a ute and
chroni c nyejggenous | eukem\& nyel odyspl 8§ N/
syndrone, 5 pronyel ocytic |eukem a; fibrosar corra,
HEc)lhabdonyosar coma; astrocytomm, neuroblasto | i oma
Hschwanngfras; rTEHanorra Bsem noma, ter&t Br
Rode tOC
r0|d f,\pllf @ canc E Ijgp corra 3l
™ eattng one or MNor d| eas s Hssom at ed
Wi t h canel i 10 depsndent ki nase, og | ng HN.
admnistering to a mamm need of s ch treatment\(j
an amount~Q# a first co d, which i conmpound of

claim1, or a pharmaceuti cal I y acceptable salt or
sol vate thereof; and 1% an anmount of,at |east one
second corrpound, sai d '
anti-cangg

or a pharmaceutically acceptable salt or solvate thereof.

27. A method of inhibiting one or more cyclin dependent kinases, comprising
administering a therapeutically effective amount of at least one compound of claim
1 to a patient in need of such inhibition.

28. A method of treating one or more diseases associated with cyclin
dependent kinase, comprising administering a therapeutically effective amount of
at least one compound of claim 1 to a patient in need of such treatment.

29. The method of claim 28, wherein said cyclin dependent kinase is CDK2.
30.  The method of claim 28 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,
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20 33. The method of claim 31, wherein said
anti-cancer agent is selected from the group
woanmsie2ismg of a cytostatic agent, cisplatin, PCT/US2003/027405

doxorubi cin, taxotere, taxol, etoposide, irinotecan
(or CPT-1 1), canptostar, t/@potecan, paclitaxel,
docet axel, epothilones, tanoxifen, 5-fluorouracil

prost@khaxd sexaquamobb ¢ell etrdtirha; leaRoma, Groutkelymphocytic
cycl ophosphani de, 4-[2-[4-] %}1
leukginia, agute hsrehekiesticieakemia, celklymphoma, T- cell lymphoma,

' ro- e q A Waf 1y, '
Hodgk¥ PR PES ARG bk el PhOmbs Bptrdtes
lymghdrhéaadite and AhBodiz Snyeloderouesiplikemé, enyelodyapidsticagyadrome,

inhibitor), BMS 214662 (a far nesHE/I gr otein Lr %&grﬁr ase
promy@ipeyticlejikemiz Jibrosargeriay HabdopiYasgHFARa: FHEGHR M
neufdtiSNEfa, LT dvanRidA M AbRomey bemafbma,

gentitabrne, Uracil nustard, Chlornethine,
teratdoasdinainde osteoispheainam  xeOhH ercind pigrentps ek keraipctanthoma,

Triethy] enenel am Tr.j et hyl enet hi ophosphor ami ne,
thyrg@sfahpéhr C@QP%@@%@P“'E&%@?W@G, St r ept ozoci n,
31. Dagarbard 65 tréatg endlbnmorédisaiagbs agsociated with cyclin

6- Mer capt opuri ne, = 6- Thi oguani ne, Fl udarabi ne
depphdepiHdnase. craprjsing agminisarng te primamaalinnged gf such
treagﬁné statine, Vinblastine, Vincristine, Vindesine,

8 fryci n, Dactinomnycin, WO 2004/ 022559

PCBEhUSRO03Y 627 835 comPoladnehichiis arconieoundudi aaim 1, or a
Epi rubi cin, Idarubicip, Mthr cin, Deoxycofornycin,
phawnﬁsﬂ%a#y@wﬁpt&ﬁ%ﬁ%{g%%@@ G%E%T%ﬁsi de
gl7a-Ethinyl estradiol, Diethylstilbestrol,
Test ost erone, Predni sone, Fluoxynesterone, )
Dr emamnanot ofat leasiminersecond chspalnge saigesecond compound being
Megestrol acetate, Methyl predni sol one,
an q\@?ﬁ?ﬁ‘?eéﬁ 'erone, 5 Prednisol one, Triantinol one,

Chlpr&rblr el fRBEnts A diTxe cogpduat @M, said second compound
Am nogl ut et hi m de, Estranusti ne,

resilbiiy @ dgpired drarapeviicef@dit e, Leuprolide, Flutami de,

Tor-gnm f ene i i S 0. j
32,y s e SAERE R urep By Rma LR ooy
33.M tThaniatitsteof ¢leinasil swhereifasiel ditheancinagentisdatected from
Letrazol e, Capecitabine, Reloxafine,, kB Drol ox.af{ ne, or
the gsurERSIEHRG aha Frtostalicagenk GspltRAQxONEIFN, taxotere, taxol,
Sil: .
coffAISTHERARTEPCILYY. obREsaRe whaiy idestl oot
epathitdriesatamoxifért, B-fitorbe@st], methoxrexaiea Setitpairagil,

temgroRdTEi Suoahenheags LU EF At hHERmBERtd-67-
dihgcg}bi-sH%%@G]%g&@héﬁﬂfgggftgmfﬁ&m1t1 h;g—]glﬂﬁﬂgbﬁriéifh?ﬂiﬁbi(dé}'ntyl]-1-

cyt ost at C a _ent, . atin, oxor Ubj Cl n,
pipeadioeeamboxamide, tipfaniadi 78,123 farnesy praieisctsansierase

o3P 7121453 SRR B 3 SbipdLRAREA, ressa, Tarcove

antiBRIdRes o BEERE Gleeldd) pitait, ae4IC, ddeiamaelim mytbxan, gemcitabine,
cycl ophospham de, 4- 2-;4-[(11 R

. . . ), - I
Urag;il Toustard. daosnething, dostamide; Metrhalan Gamsnbyicl Bjrabspman,
. i n- 11- vl -~ . .
gy nerrirhiie STl pphosshoraming. Pusulan, Camstine.
LorAastes, iStedptozddin pbacarbakine, RPxuidiae | C§tarabihey Grédsricaptopurine,
6- ﬁc&t@rﬂp«é,r IS af\r%rbﬁwséepfllonslghg{et, %&%\liplgpl/ns, %&ég\,%n’(&a%fa'ﬂﬁ?y'

Pentostatine, Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin,
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transferase inhibitor), Iressa, Tarceva, antibodies to
EGFR, d eevec, intron, ara-C, adrianycin, cytoxan,

waenwioezsh ne, Uracil nustard, Chlornmethine, |feaetaseaa/p27405
Mel phal an, Chl oranbucil, Pi pobroman,

Triethyl enenel ami ne, Tri et enet hi ophosphor amni ne,
Busul fan, Carnustine, Lonustine, Streptozocin, 25

DauR8aisiaz Dogorubidr, UE piclibiein, IQatabieini, Mithramycin, Deoxycoformycin,
6- I\/Iercaptopurl ne, 6-Thi oguani ne, [

MitoshysipialeAspeiagiesst TRBIposioRs 7a>§EIhI@Il/JIggﬁrf§@IPF&i?m‘st"bestm"
roo 050 B PR By P GRETIE os Ao,

Testtatwaef Megustirolacdlate W@thmp@edms@lspar I‘aﬂgtmdueetosterone

Teni posi de 17a- Ethi nyl estradi ol I stl I bestrol
Preq‘r@lge'g@teeifﬂﬂ@cmkym é’ ”aﬂ'%ﬁ;rwa' agess

Amaﬁég ﬁleoﬁg%r&[n%%}eﬁﬂ%Edro&ﬁﬁ?aﬁe@%r@ﬁ@ace’tate Leuprolide,

acé red one
F Iutwh‘ndiky I Tmtmﬁeher gossrelin, e(alaphad!h pBarboplatimtyesoxyusea, Amsacrine,

Progerbasu M. JtoRRETRRs: L TatB ol hislpens, Angstrazole,
Letr%%(e%%%%%&&ﬁéoﬁelo&%ﬁ@ dnIRHPEcst BeRareasimermine.

Leupr ol Fl ut am de, Toremifene, goserelin
34.Ci sﬂpphanmacempabmrapwtnow@rrrmym oipRdically effective

o SR EA gL PG of X AT LOAEUE A 20kt one
phaeheyaficdlg.adeeplabiaéamier. or Hexanet hyI mel ami ne 5 36
35.A C’Iphnc;,pgﬁgrgnaocfeu(t:ll:gl crgmlposlltrl]or{ cs)fo (lslg|tn$ %4 gle gl%zlalfy comprlsmg one or
more anti-cancer agents selected from the group consisting of cytostatic agent,
cisplatin, doxorubicin, taxotere, taxol, etoposide, CPT-11, irinotecan, camptostar,
topotecan, paclitaxel, docetaxel, epothilones, tamoxifen, 5-fluorouracil,
methoxtrexate, 5-fluorouracil, temozolomide, cyclophosphamide, 4-[2-[4-[(11R)-
3,10-dibromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl-}-
1-piperidinyl]-2-oxoehtyl]-1-piperidinecarboxamide, Zarnestra® (tipifarnib),
L778,123 (a farnesyl protein transferase inhibitor), BMS 214662 (a farnesy! protein
transferase inhibitor), Iressa, Tarceva, antibodies to EGFR, Gleevec, intron, ara-C,
adriamycin, cytoxan, gemcitabine, Uracil mustard, Chlormethine, Ifosfamide,
Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine,
Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine,
Fludarabine phosphate, Pentostatine, Vinblastine, Vincristine, Vindesine,
Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, ldarubicin,
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,
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Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin,
Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine,
Reloxafine, Droloxafine, or Hexamethylmelamine.

36. A compound of claim 1, in isolated and purified form.



