10

15

20

25

30

WD 2004/ 026229 PCT/ US2003/ 027491 NOVEL
PYRAZOLOPYRI M DI NES AS CYCLI N DEPENDENT KI NASE
wObi4B2d2RS Fiel d of the Invention The presenPCT/US2003/027491

|nvent| on relates to p razol o[l 5-a] ,\ﬁél‘l m di ne
L RYRAZOLOPYRI HE D A LLINNBERENDENT KINASE

pharnaceutlcal conp05|tqﬂnﬁ8ﬁqﬂ§ i ning the conpounds,
and met hods of treatnenr—usrng—tge compounds and
conpositions to 5 treat diseases such as, for exanple,
cancer, inflammation_ arthritjs, yiral diseases,

neur odegener ati ve di§¥§Qé$ﬂ§th§§§1Alzheiner's

di sease, cardi ovascul ar di seases, and funga

di seases. This application clains benefit of priority

fromU S. provisional patent application Serial No.

60/ PHspeBent inventice platelseo pyraR]2,5-2pyBaddiaemonbdinds
e Invention The clin-dependent kinases (CDKs) are

uselll asfIpigin W§ﬁéﬂlﬁ%@|§r RhR{Maeesdical Wm@gsngp@spﬁggalmng the
con%ddﬁo‘é%ﬁ@h?&h@&@ f‘ﬁeé rﬁqjéﬂgzﬁffé' suc Sjur‘?cfé %f)?(fo itions to

proliferation. IVI
treatDik®asepikach GBK‘@r etXBK&)IamiarC@Kﬁnﬂmtlandarthhbs deaEdlseases,

t t I
ne PSR BLIPE R Ouch o8 Feimens deBse eomioyRasReT
disRBENBAd flitR0 ﬂtsfe‘ébb@dﬂﬁ]é @ppn@étﬁiri @a|m§bén@ml df'FRiokityfrom U.S.
cancer cell S, m sreqgul ati on CDK function occurs

proisionahpafent aer@f@@ﬁep Saiia h@nﬁolwzaaﬁledsprtamhem 2002.
CDK2 and CDK4 are of particular interest because
their activities are frequently msregulated in a w de
variety of human ddsndefcsund 682 lagémtioity 1S required
for rogr.essi on throu h GL.tg the S phase of the cell
J{j)ﬁcff@'iméis@@ee@mt ‘F'@ el (dPReharaassinednpanine orafein kisases,

whléf‘n a%‘ﬁ@%lﬁ%for@ ﬂ%sc llsﬁlﬁ%eaé@cg?émlﬁér%tlbn 9 pdividual

proper sequence o cyc e‘events an
CDis'sl butivas r@@t(dnﬁtal*& |G{§I&Bx @de CKB, cﬂ:lDKéraItd €PK7, CDK8 and

| th f hec t trol
the ke e Qi G Pl SueB R SGiastparELra) betarkaiie
eithBAREIWRY of HfAMIBRESS enk%ﬁ@églgﬁ&%tﬁ)ﬂéh ;5rBF?fe\'§)}6ﬂ 13? B%l”ﬂé’rrk of

suppressor function

cangaicer)sn éndmlﬁmuiai@n(@ﬁlDKrfum)tlommqur$ e\ptdmrhlgh rﬁr&qeency |n

TR ARG B RGP AL PArs e 30

thein admnwe@ar@sﬁ@@emmﬁseégmabm in bﬂNlHéW’bty éplh@(ﬁan cancers.
CDlggnsmal . cell, lung, gast rostate, bl ad

ﬁQ'F%B’g‘ﬁ|fﬁqlé'r¢fi/f%m5ﬁ&fesé‘@§rth&v9ha@&i to{hed Wfsthe cell
h
cycl\%l, g ICnI?;\J% SSL@%" %%e?t ;?&?ejﬁg %Fth?—f@‘@#@%kétgﬂ ed)ﬁéc‘?(pomts

senca/’@rmhlntaurtlve pabper‘ﬁaqﬂenbs ef vall cyule pakRS @l@l@lkﬁ/ﬂ@he téll to

| at or 2004 6229 P /US 003/ 027491 2
res RO S N D TP G AU E el oH e e i@ OhBFRART heskagint
conﬁfoﬂlwﬂé%ep&el%d&ﬂﬁﬁblﬁl@s %0 tuﬁ\bl‘g%lﬁ% R_hhs Cflﬁ%?)pathway influences

onmpetitive small organic nol ecu es as we
tump@ﬁne@@satrtheéevel 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

levels and poor overall survival. This observation makes CDK2 and its regulatory



been reported in the literature as CDK i nhibitors for

the potential treatnent of cancers. U S. 6,413, 974,
woabo4/02622pi ne 23- col. 15, line 10 of fers a go®dT/US2003/027491

description of 5 the various CDKs and their

relationship to various types of cancer. CDK

i nhibitors are known. For exanple, flavopiridol

(Formula I) is a nonselective COK inhibitor that is

patﬁWéV@BéWelﬁﬂgQé%@t@ﬁ)r%@@@véﬂa‘qﬂié}ﬁ'yeéfé %')ﬁijmf}er & adenosine 5--

Sander ow cz et
triphogyhate 64T bsmpatmﬂ@asmaﬂ)ocgam@mol@mles ae vrejkampapuxdes have

beeg(% B[tEH M‘b%@gﬁw %Cﬁrﬁ/&@? t}%DKfora;tFx ?htlaj ?reatment of

canBem: hes 6 4(13939741) 021241,, lifid 237 86), 16nﬁhé 99 ©FfErs 'a@cfd'descnptlon of
jer et al, Eur. J. Biochem 1997) 243

the MaBOU%CRﬁS @ro@tfm!g@lamhu:eiq \earwusﬁypgfz of ofrset- b]
P I RTRAE ol P Aol Rl SorPRL e R £

norﬁe[as/ctive &lei/(-hranhntmltbaﬂ ib Mﬂe&ﬂ@ﬂhﬁé@ﬁﬁ@g humandcllng?l trials, A. M.
USZOSO 91 3 K met a Med. em 45
Sa’lc% G’é “é&j’?’ %0(/\1()15% 6'2?86&%%99 ose certain

am not h| azol e conmpoundscrgs CDK i nhi bitors.

Pyrazol opyri m di nes ar el known. For Exanpl e,
W92/ 18504, W02/ 50079,N\W095/ 35298, W02/ 40485,

5,602,136, 5,602,137 land g, 571, 813) U S. 6, 383, 790,
Chem Pharm  Bul IH\\ , Med. Chem,
(1977) 20, 296, J. Med.% Chem (19 9 517 and
Chem Pharm Bul | %o ( 4] ) ose various
pyr azol opyri m di nes. is & need[ for new
conpounds, fornmnul ati ¢ nd therapies to
treat di seases and di Sepders,associated with CDKs. |t
is, therefore, an 10 opjectijof this invention to
provi de conpounds usefuH in dhe treatnment or
prevention or aneliorati uch di seases and
di sorders. Summary of thﬁ%\%ﬁ'] ion

Other known inhibitors of the CDKs include, for example, olomoucine (J.

Vesely et al, Eur. J. Biochem., (1994) 224, 771-786) and roscovitine (. 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 Il:

D

0 0
/
N/ N

Formula ll
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In its many enbodi nents, the present invention
provi des a novel class of 15
woypo@aeénp 1, 5- a] pyri m di ne conmpounds as i nhi bi POTAIS®G03/027491
cyclin dependent kinases, nethods of preparing such
conmpounds, pharmaceutical conpositions conprising one
or nore such conpounds, mnetBods of preparing
pharmaceutical fornul ations conprising one or nore
sueh Scidimostnls). Med Okémods (602 330578927 aRHEVE02/90162
nhlbugion or anelioration of one or nore diseases
Cm "2 @minethiazele ePREOUBHHGS S itibikdRpounds or

or LeE iR ok For EXeliiin kA 1550£ wooassoors,

WOEEMBEW@@%D48&CEEQ§W@4S@J EB%BZB%Q (\Gﬁillti\ﬁalél’ﬁt JEEURY
C o) onpoun aving the general structure
Pat S P B8PS Y Nk SR R, U505 F0NEReRY. KT,

Bu1125?1§99)'w 828 ). Mé@ectﬁérﬁ GIGE ngﬁlﬂ/bﬁ/iéot @/1%27?.2[1(%78)’ 19

aryl substituted with one or nore noieties
517 rapidet herw. EéiﬁrmeBque( 67 16 1@r62ﬂ tliselosetvarieas pyraviobdpyrimidines.

ot D8t 5 RERS il nglu pSReRiihSxorBiletoReyftsienss ang
thera@@@)t&tre‘é@d%‘é@éé@&ﬁa%@so?@@ﬂ%%t@@W]CDKS @@'Th%ﬁg%re an

- S(O2) NRSR6, - NRSR6 ;
objegﬁgf t%mea&g@twpr OVIZE ¢aMpelRdS @@Iefﬂ @ﬁheﬁ@%meubor prevention

f Y. al kynyl al kyl ,

or a@%ﬁ@f"ﬁ%&‘ S,'ea?s&%éﬂdé@,gg%’% *aryl al kyl

het eroaryl al kyl , heterocyclyl, alkyl 5 substituted

with 1-6 R9 groups _which groups can, be the same or

different with eashmmanpi{heipvamiongent!y sel ected,

ar

Ilﬁclrt]§CH{éﬂy'an b%ﬁ#%xﬁ‘(gnisﬁgﬁ% t%? i %Ht ll‘NerHISF\jfrg\?\g& a VY Bass of

pyrazatpé horalpptimidine cenipednéls aminibitongl of qyglin dgbendent klnases

metl{u&isogiifrnélatinfu%%ﬂ@%@%nahl Ol AL gl,@qq\;psa%s Ggryprising

one Nr Roré&uBR don F%ﬂn@@ RiGtHR R ;ﬂ@pgﬁﬁg’;‘ Bh%ﬁﬂéb@ﬁtlc@lgf&ﬁwﬁtlons
hal ogen, - NR5
comprising one or more such compounds, and methods of treatment, prevention,

inhibition or amelioration of one or more diseases associated with the CDKs using
such compounds or pharmaceutical compositions. .

In one aspect, the present application discloses a compound, or
pharmaceutically acceptable salts or solvates of said compound, said compound
having the general structure shown in Formula Il1:

R3 /NW%Z
RD;(N\N/
H/N‘R
Formula Il
wherein:

R is an unsubstituted aryl or aryl substituted with one or more moieties
which moieties can be the same or different, each moiety being independently
selected from the group consisting of halogen, CN, -OR®, SR®, -CH,0R?, -C(O)R5,
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-C(O NR5R6, al kyl, al kynyl, cycloal kyl, aryl,
aryl al kyl, heterocyclyl, heterocyclylalkyl,
woeb@roeen2yl and heteroarylal kyl, N 2 *1-2 ( RSpCT/UN2003/027491

(RB)n N\ (R$)n 15 and -2 (R8)n/ wherein each of
said al kyl, cycloal kyl, aryl, arylal kyl, heterocyclyl,
het erocycl yl al kyl, heteroaryi and heteroaryl al kyl for
R3 and the hetero%yclyl noi eti es whose structures are

-sosﬁom(ozm%dse@gm R50NRIRT, -GBOINRCR -6HhSOCEY 284 20
or qgtlonally i ndependently substituted with one or

Wuletles whi ch can be the sanme or different,

ea¢ﬁl§§éﬁﬁﬂédhﬁéﬁ\ p@ﬁﬂf e t
rouP conS|st| ok ha gg@ﬁgﬂﬂqéﬁﬁ’q£ﬁﬂlé&gﬂ% Qﬁywﬂ@kﬂ,

cycloalkyl, eRF .- -@(ﬁa)R aORIRTJalirRShete@RSYlalkyRiRBerocyclyl, alkyl

substAITAA 110 R iR aqpibs Spbier it Sy eyt wit

RRYP bdidRndepeh 136tdds L
A 004) 02%229 PCT/ u'@z%%S/ 0272?§ Subsmlt&u ?mf—lqogég' Omet%ary'

groyps which@aadg thensame ofditasenbard ete ingependenthy stxglécted from

Y 1Y t clyl

pheﬁ@ éY”@@ *ﬁ#ﬁ¥iV‘ﬁﬁ%ﬁpﬂﬁiaﬁb??ﬂgﬁﬁéﬁ%¥eroarylaIkyI,
wher ei #—each of s@Hgdmal kW , aryl, arylajkyl,

é @Wb%@ék_xw Ret ocycla\, récyﬁh&faN kyl N-B®
heteroaryl and heteroa al kyl can be u bst i @nded
o Ippt\lonally substituted with one or nore noieties

" WMikch BaR®be the same or different, each noi ety bei ng
i nd ndently selected fromthe group consisting of
hal ogen, al kyl, aryl, cycloal kyl, heterocyclyl al kyl,

R R o R el FOB e gl R

-C(Q)sm:g agzga alkyﬁyozyaoalkyn,@rylSégﬂéIh&(Rggg(rcg ﬁ&fsmo R10
hetqrgé)gci\(légyl b%ﬁﬁﬁy 52’ paBk EYstl ng of H, alkyl,

aryl, I kyl, cycloalkyl het erocycl yl ,
het%rocycly aIkyI, hetero .2 and heter

wherein each of said allkyl, wryl, arg

cggﬁ} kyl , ’heLeg@c@@hyf“—het Necys|(RF) é§

h and set eroarylal k¥l c be d
or optlonally substituted with 15°one or no i2ed

whi ch can be the sane or ferent, each noiety being
i ndependent|y sel ectedfrom\{ he group consi sting of
hal ogen, al kyl, aryl,

(GOX
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%),0OR?, -OR?,
-NR°R®, -(CR*R®):NR°R?, -C(02)R®, -C(O)R?, -C(O)NRR?, -SR?, -S(O2)R®,
-S(02NR°R?, -N(R®)S(02)R’, -N(R®)C(O)R” and -N(R?)C(O)NRER®;

R*is H, halo or alkyl;
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cycl oal kyl, heterocyclylal kyl, CF3, OCF3, CN, -OR5,
-NR4AR5, -N(R5)Boc, -(CRAR5)nNOR5, -C(02)R5,

WO @RS, -C(O R5, -SO3H, -SR5, -S(02)R7, PCT/US2003/027491
-S(02) NRAR5, - N(R5) S(02)R7, -N(R5)C(O R7 and
-N(R5) C(O) NR4R5; 20 or optionally (i) R5 and RL in the
moi ety -NR5R10, or (ii) R5 @md R6 in the noiety
-NR5R6, may be joined together to forma cycl oal kyl or
hetRFisdyot wlkyl;mpi ety, wi th each of said cycloal kyl or

[ bei ng unsubstituted or optionally

het e ocycl yl

| ndRplrtaRPY THaT Hie GTouRIANGIASVTH A, . bylalkeb

; i t LSt f .

orAl N AR i PRI SR e
eadihed e%uxél -I Eﬂiyhlar{]yll arymleylleblyri(leeladkw, bétei;ad:yf]tlydj lk@'ﬂero?yclyla:]llkyl,

CcycC a eter r a , aryl ., et er.oar ana, .
hetgiaardy RO hitstoadiali i b WhedbSUBHATr gREPRgY substituted with
oné HERPRNARISHSS WA BE B YrhB RUFFSENTTRAEN Fﬁ%i@fybt‘?an

whi ch can be the sanme or different, each noiety bein

indepergantl selecfed et thedgrouprmanisistigy @i rabges, stkiyh grgf

oy RN Rl Ay SRy IONROR’ 5 R AR Thloc,
SRRSO D AR S o el
(@R BURSP (Pt NI JEGIIR Cond T DG OINRRR

S S RagR s g e e S SrdoAA B8 can Bt o

cyctaakyyrimigrocyolyl, sistergcpdlylalidyh deteroail, antRhBEBoarylalkyl, wherein
e D e L
hetefdaRd) 5% OhBREEG1alBy1 'Elah%e?t)n‘i%bh%tﬁtﬁﬁg or gbﬁéﬁ%ﬁf subMifdled with

the follow ng provi'sos: (
onq@smBER Moiaties winiehwan bene e or different, kath maBét) HeRty

; | i) that R i henyl

By YRR} e oo b o 2 Fonsaul BB e

cyclozliyl, HelerbagclgRIROLDES GCFf @GR! LNRERA heRAFRJuUl as
eingkinase Jdnhibitors and can be useful in the

504

'(Cgr%an%nt'%ﬁa)%p VEANRIR o FCIIR’ F20alti SR SEmBS,
- ar B\ Lan hoitd.s. They
R g T e e

neur odegeoptiahalive(idRS aad &'° futhe WoreNRCRI®, dirgeaR®and RC in
th car.dj o ar dji sease viral di seases and fungal

© fidelysNRR" nayche jqined isastherdo; form arcystpalion sa ngtsiocyclyl

moief}e WHhSSRIM ofl S By IOk iny i

_a]ﬂfm(r:_i m di ne comgunﬂsgvﬁ%ﬁé@gewggﬁgg%& gg; %?/SUbSt'tUted or
optionalicindependentiyubeing slibstituteal 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 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, CFs, OCF3, CN, -OR®, -NR®R?, -CH,0R®, -C(0,)R®, -C(O)NR®R™,
-C(O)R®, -SR™, -8(02)R™, -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 R?, -C(O)NR°R™,
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pharmaceutically acceptable salt or sol vate thereof,

wherein the various noieties 20 are as described
wahoum2622m anot her enbodi nent, R i s an unsubst PCOUSE003/027491

aryl or aryl substituted with one or noieties which

noi eties can be the sane or different with each noiety

bei ng i ndependently sel ecte@ fromthe group consisting

of hal ogen, CN, -OR5, -S(02)NR5R6, -SO3H, CH2OR5,

-S(OSNRIRKG -C{OIRINBS R 0)RES, - OCF3 and 25 het er ocycl yI.
| t h d t, R2 hal , CF3
”@ﬂé’aﬁ@%wﬂ?égiua”é{broumﬁo'a%ma@%?e%egannem NRRIE

bt b
O o B O R S Ob PR IR MR TR
-N(RHS(QRapd iRI)GLONRYR “hal ogen, CN, -OR5, CF3,

- OCF3, L oyer al kyl and cycl oal kyl, heteroaryl 30
suB%fsiQkH%Sa%?th one or nore noieties selected from
t he jgraep, consi sting of hal ogen, CN, -OR5, CF3,

-OCF3, al kyl and cycloal kyl, and heterocyclyl. In
WIthdh@thWIemlmt(l) thvatt wisemRois amumubatmyed pWeényl, then R? is

not g%g 8@%9 %@/ ﬁ/)ru cS Zq%q?iky 274$ %Qlti@ whe||1 % |§r§oplﬂ%r|1yl substituted

witheahpdior@ndroup, then! Rdis r%logéh aplyaddi tional enbodi nent,
R Ls unsubstituted phen?/[ I n an addi ti onal

enBbBaiceBMouUnds of Fewawa llsears beuuseht aginrateim inese infibitors and

cen A0 SR RSO3 el

exasupte, manpén linflavghmation andamiritiboﬁlaéy Wécﬂb@tuseﬂﬂ in $hd-,
cycl obutyl or

oo Siaiiod<HSho oS SLBEB o EbSPS hhascuer

diseRk¥s, WH%‘e@sé@bHd%HéalQﬁébé%%slo unsubstituted or
optional I'y substitufed with one or nore noieties which

can be the sane or different, each noiety being

i ndependent |y sel ectgd, f. rBthe roup consisting of
F, d, Br, CF3, |omf’——éﬂj%§|—$ﬁ§¥9g8¥y and ON, al kyl ,

helrﬁé@@mﬂodilh@hﬁﬁl@@ﬁﬁééént ﬂfvehﬁbﬁ@%‘cYé%Jéé' ;ﬁaﬂﬂbpt 51t ed
with at | east one droxyal kyl. 15 In an additi onal

alpyERHidaE ROmPOoYRlS; wf,hlgh are mnrga@ntpri bypstrdterab frenyla, 11 203a
phaér}gc %ﬁ@%{}ﬁé&%o%qe&yédiv% ?ﬁ%@ﬁ% Q/vn\er}gin 'the various moieties

are as descnbed above.

In another embodiment, R is an unsubstituted aryl or aryl substituted with
one or moieties which moieties can be the same or different with each moiety
being independently selected from the group consisting of halogen, CN, -OR®,
-S(02)NR°R?, -SO3H, CH20R?, -S(02)R®, -C(O)NR°R?, -CF3, -OCF; and
heterocyclyl.

In another embodiment, R? is halogen, CF3, CN, lower alkyl and cycloalkyl.

In another embodiment, R® is H, unsubstituted aryl, unsubstituted
heteroaryl, aryl substituted with one or more moieties selected from the group
consisting of halogen, CN, -OR®, CF3, -OCF3, lower alkyl and cycloalkyl, heteroaryl
substituted with one or more moieties selected from the group consisting of
halogen, CN, -OR®, CF,, -OCF3, alkyl and cycloalkyl, and heterocyclyl.

In another embodiment, R* is H or lower alkyl.
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In an additional enbodinment, R3 is: N 12 (R8)n/ R n-L
or 111-2 20 In an additional enbodinent, R4 is H 1In
wano@ddeén2d onal enbodi ment, R5 is H  An inventi PETAISB00p/027491

of conpounds are shown in Table 1. WD 2004/ 026229

PCT/ US2003/ 027491 8 Table 1 Br C ¢l J, NC N~ F

NN NFNNN HNHNHNIT \\ BSO2CH3 CF3 Br Br NN F

N NNN HN HN SQ2CH3 SO2CH3 Br NBr Br N N~ N NN

NN In ldottier\erDodimeBEPRME 1 orloweralRyIN-N - HN HN 1\ /

L] In5ang' e%mg(%%t, nis 1 or2.

In an additional embodiment, R is unsubstituted phenyl.

In an additional embodiment, R is phenyl substituted with one or more
moieties selected from the group consisting of F, Cl, Br, CN, -SO3H,
-8(02)NR°R?, -S(0,)CHg, -OH, CF; and morpholinyl.

In an additional embodiment, R? is F, Cl, Br, CF3, lower alkyl, cyclopropyl,
cyclobutyl or cyclopentyl.

In an additional embodiment, R® is H, aryl wherein said aryl 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 F, Cl, Br, CF3, lower alkyl, methoxy and CN,
alkyl, heteroaryl, heterocyclyl or heterocyclyl substituted with at least one
hydroxyalkyl.

In an additional embodiment, R® is 2-fluorophenyl, 2-chlorophenyl, 2,3-

1-2

(Ra)n\I
ol 3
dichlorophenyl, 2-methylphenyl, 2-methoxyphenyl, 1-2 or

(R%/‘\@éN\g |

In an additional embodiment, R3 is:

(Ro) L ;Or "R/ \f |

1-2
In an additional embodiment, R* is H.
In an additional embodiment, R is H.

An inventive group of compounds are shown in Table 1.



Cl NBr Br C N ~->U NNN HN HN SO2CH3 S02CH3 WO
2004/ 026229 PCT/ US2003/027491 9 Br ci N 'd, Br C
wOl2004B2622CH3 N, NN, CI NN HN NN HN \ \' HN \ /PCOES2003/027491
SO2CH3 Br Br NfBr CBr NNOC % N Cl NI N OCH3 \

NNNCH3 \ NNNN HNIT \ HN\ HNI j HN C OH HO HO
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Coz, NBr Br Br N11 d r ~/ NN HNI \\ HNI \\ HN

ri SO2CH3 SO2CH3 S02CH3 WO 2004/ 026229

wOCT4W32093/ 027491 10 Br Br N Br N N N-N N, RCY/US2043/027491
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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.
More preferred alkyl groups contain about 1 to about 6 carbon atoms in the chain.

15 Branched means that one or more lower alkyl groups such as methyl, ethyl or
propyl, are attached to a linear alkyl chain. "Lower alkyl" means a group having
about 1 to about 6 carbon atoms in the chain which may be straight or branched.
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t hroughout this disclosure, the foll ow ng terns,
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have the foll owi ng nmeanings: "Patient” includes both

human and animals. 10 "Mammal " neans humans and ot her
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cor B e LS A SRS HHER P 450 g
abom@eﬂ@&'ﬂﬁﬁmt’l b\caBtsdreatoRss fif 108 dHah. Q’r@fé?réi?ﬁlﬁyﬁ)til'yd?guﬁé have

hal o, alk aryl, cycloal kyl, cyano, hydroXx

abaytRoie\aboai Xﬂ?mﬁbqp atgims i), therghain; kapid) moreprafgiabhaaligut)? to
abodyﬁaée#?%% 2 orﬁs O&Wan"i‘r@rangﬁ% %@Arﬁyt}\aggﬁe %thpllg\%er alkyl

es o sw abl e al'’Kyl™ groups™i
groephyshph aspnathyl, ethysl; op pumyil aredhttached Yo a lindkak¥kyhyl chain.

"Lofigh k@i oA RO D DA BAREOO AP 1 eherahiafemay
be §€ré|§h98|t brahcRERNGHE ﬂ%g@ﬁb% %wtgtaguz{ I@é}}fl ﬁ %Uﬂ'\clude

carbon atons in th err oups
ethwaweplmya}doatbuZynde aad @meﬂzyumaybyinmedmn r'wbémeuteh alltynyl"

bl b t 4 b
mefRE iR i B sl i e sfieS @it Bhand of mare Subsiliients
whieh kivay b@&@@&né@'ﬂilﬁeﬁ?@%h suB’sf%lenPba geﬁél'é ?(rﬂfeﬁltly
attached to a linear al k nﬁWbC ai n.

selegiad froan e greup goapisting ©f @ @wlearmh@yqlcmlkyle cha| n

ﬁgﬁp Igg'Ye anlﬂlls’%rrogr}egf&tmgé%&cﬂg ?)Eﬁgtgtl(fyr?@f; iere s]ygpe% comprising
abaeit Bytoydboup dexrbon atan’m,lfpyéﬁéfatﬂyl dbSul® tdrybbut Y ¥hrbohfoms.
Thé glryﬁngros’ulf)béc’e}nI ltag E)Sgor?alﬂly su%stltuted 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
different, and are as defined herein. The prefix aza, oxa or thia before the
heteroaryl root name means that at least a nitrogen, oxygen or sulfur atom

-respectively, is present as a ring atom. A nitrogen atom of a heteroaryl can be
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means that the al kynyl group may be substituted by one

or nore substituents which nmay be the sane or
wdizbdsmnend, each substituent bei ng i ndependent PgT/US2003/027491

sel ected fromthe group consisting of alkyl, aryl and

cycloal kyl. ""Aryl" nmeans an aromati c nonocyclic or

mul ticyclic ring system conpdising 20 about 6 to

about 14 carbon atons, preferably about 6 to about 10
opticaathpoxidizeddo tha berrasydm@n@ bpoxide. Nendmmmg alxhbhples of
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t eroar ‘onal | y substituted by one
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and are as defi ned herein. he

30 diff
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furanyl, thienyl, pyrimdinyl I soxazol
limitirg, exaraplel ofia sigiebie ayqylarylrgrau@||sytolylpvh«amh¢|tg the parent

mon%{@éiﬁ&ébhéﬁé(g | yI pyrazolyl, triazolyl,

|az pyrazinyl, pyridazinyl,
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subnBRRlsA AT sy b i i 6 et d Aes ap e Tipd akbrg Non-
limitiriy ékeﬂnﬁlés@?%ﬁlt&blé'rﬁoﬁ@ci&ﬁé Eﬁ&oalﬁ{ll‘gflﬁélhag cgﬁl%’b%ﬁ

conprise a | ower al
cyclgpesiyl, p&@'bbeaylacmh@twm ﬂhedikedblobdnnaljnhg eXaMp}beﬂebﬁ‘sdltable

8 BRI e R SRR BB

al Kidhtogen! meahsfipotife WEHIGHn, flﬁou@ﬁd@"or%tﬂnérﬁ‘}ef&rréd 9%

previously described. Preferred al Kyl aryl's conpri se
fluotingwshlering or ypsiipe, agshmose prefetred g@re fiuatine aofl chlorine.

TR St X el i o B BORE L i o
noneamma{lalrmgmystarﬁrwmm fomadrmslgCtdptadddén availab® 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,
alkylaryl, heteroaralkyl, alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy,
aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl,
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conprising about 3 to about 10 carbon atonmns,
preferably about 5 to about 10 carbon atons.

weénedfiméxrd cycl oal kyl rings contain about 5 toPabmst003/027491
ring atoms. 20 The cycl oal kyl can be optionally
substituted wth one or nore "ring system
substituents"” which nay be tltBe sanme or different, and
are as defined above. Non- |imting exanples of
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correspondi ng N oxi des| S qxr S, S-di oxi de.

Non-limting N 5

H
there is no -OH attached directly to carbons marked 2 and 5.
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20 exanpl es of suitabl e nonocyclic heterocyclyl rings

i ncl ude piperidyl, pyrrolidinyl, piperazinyl,
wauno@heéa2ayl , t hi onor phol i nyl, thiazolidinyl, PCT/US2003/027491

1, 4-di oxanyl , tetrahydrofuranyl,

t et rahydr ot hi ophenyl, and the like. It should be noted

that in hetero-atomcontainiiAg ring systens of this

i nvention, there are no hydroxyl groups on carbon

at UKH(yaylljaH@ﬁ%eéﬁ’s anMNikyhybalk§l- grésp aswiviin th@SalkW and alkyl
are no, N or S groups aon carbon adj acent to another

arem[gpwgyy,‘,hdesq:ﬁggd I?'@fferé%ﬁﬂﬂyw’aiwst erntping loweralkgnyband a

lowgt ol R Bub T B ba it SR YEE AR B HbRgl T q o T Skhiing

exa‘hmldisfnﬁld;mtdbyé élklyﬁylaH(yagrcaldsyngll:daldmy;bargglrmthyl n vvhi ch

t he al kyn al kyl —are revious]y
pri Fefe a?/aa\irﬁ Qﬁ)@l%te&ﬂﬁ’aﬁﬂﬁy'agr%ﬁ“ Véﬂ"l% rﬁK}‘P hﬁFﬂioafy' and

alk}ll %Y‘@ bs ?ré'\%uél? %ean&P ﬁ%@ré@hét}é?oé@ dgﬁéﬁté/ Idvfﬁr alkyl

hr oug l'imting exanple
groap Kiytorlisditing emmpbs ofmuitablle qralkybgrg)jalpsamdyde pyridylmethyl, and

al kyl " h - al kyl - i
e PR bp TS s PP RO HL A et
deS'HyUhﬁé?/alle‘ %@é.ﬁ@g Hotgkpag@ulslh Wm&ﬂbmyms&hd ,s»é@rousw

n-limting exanples of suitab
deﬂaeal Rgﬁfe@e@ Ew@rqxualkuhsecqmmdwvaéawyl NQ{hmtmg examples of

sutghl Spuidh BROBE ingl1a R0kl feth{EaRE 2R ' ©
gr O‘Apylr' meaniscan BII-‘EMD) -] alkgzlsC(ID)e\ar@yelbﬁlky!LO:(Og’—f gr’cﬂﬂ) in which

Pr ef d hyd yal kyl s ntain
the Nraﬁow?‘ft rﬁ?%%éré%ﬁfﬁééuéw %ﬁﬂ'@ﬁﬁi Eh@u;beneis% m%pﬁreg\t spety is
thrdd%ﬁ'tHg%aEB@f Rhie rFé’d éﬁgcggﬁzrfga S QI&I Nd%CIYrJnltmgF&QﬁmIes
of sufiakle aayhgrowasnmlsdglfmm mr%ylwcmmanuy;ll y descri bed.

Th on,pltothe nmoiety is. . through the. .

car bR meBns A FEnCloy Erofbin Whih e e orapRys as previously
desbEbed. 'Tﬁé b f}fEpHent Aidty lsStHré@gﬁH &@@é(ﬂboﬁylom -imiting

i nclude fornyl, acetyl and propano Aroyl ™ means an

exag}es @t gyitablg gigypsrinolbde rbenﬁ@ylear;d %/ ghapiphod. as

Bl a5 B SRR RGO sty

des&dbé@h{lm—ﬂmu@eidm?led of lsanalsiglalltoxy droupemibilidy methoxy,
Al koxy" neans an al kyl - O rou_Fhl n which the al kyl
%

ethgi BPPRORY BARPPEHLAYd o B othesend i pavent Aigiety is
thrcﬁ?@ﬁ"fﬁé%ﬁqé}f gbﬁabl e al koxy groups include nethoxy,
et

oxy, n oxy, |sopropoxy and n-butoxy. The bond
to Amlopérmeanmaharyl -Osgroup in which the aryl group is as previously

described. Non-limiting examples of 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 methyithio
and ethylthio. The bond to the parent moiety is through the sulfur.
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t hrough the ether oxygen. "Aryloxy" nmeans an aryl-O

group in which the aryl group is as previously
wdesmrozéxa. Non-limting exanpl es of suitable acylusx003/027491

groups include phenoxy and 25 naphthoxy. The bond to

the parent noiety is through the ether oxygen.

"Aral kyl oxy" means an aral k§y8-O group in which the

aral kyl group is as previously described.

NomAkyIfRid" rBaf QﬂFﬁrﬂSSl)g rotiif %\Hléh BAhKY hRUP Bsbreviously

i ncl ude benzyl ox - or 2-napht hal’enenet hoxy
despeibed.tNon-timitpng @mmn@safﬁuﬂ@bletawﬁmgmmu@s mclwzle phenylthlo

andt S 1 B B fre BERRP plksP i i Ton e fiois

NorAlalkylithidtmesasRinesralklyl-sugtaup ie vahilshi lthé aealky @§ is as
i ncl udgy net h‘il thio andfyet h%%ﬁ o. The bond ?%(@t# ep

preyiarelidessiiked: Nendirytngexamplesif| syitabiparasyinie g is
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group in ch the aryl grodp is a ously
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suntgél uﬁéo@%%gﬁfn% e ||tpgllu8ﬁrr§€ nycgaé'i)gﬁ{/]tc{}]idoéth-ggy(/ecabrgggyl. The

bond%%&‘)bFJHt%ox@ﬁﬁ@%hﬁﬁhgﬂrtﬁé‘@é\'bo% 1group in which the

aral kyl' group 1s as 57 previously described.
l\bﬁ'Arylm)tqal'f@PfBﬁ mekes ah arysO-EED)- graup Mgnihiitingyexamples of

e AR AP S Ao B RS borcarsony
Tha’llbckbd t&h@@argﬁmmetmlrwgﬁtmmaﬁw es of suitable

al koxycar bony| %rou ps i nclude nethoxycarbonyl and
et hosglkafvsaiany ‘mﬁl@an@@ﬁcﬁrﬁtkybﬂe%a}egﬂ@uw@wmltmg example

o SNl SEENEY ik 5 BN X GEIRANL T B8 B aren
moietwilsdhmghhbey;brlgerAups i ncl ude phenoxycarbonyl and
ARG o SIS ks s o
I f:
whiéf ﬂ%é‘%l?(}él e aﬁ)is |G i o;ﬂyfﬂe bbRY tb Eégﬁﬁ? nfoie s roPgh the

suita koxyc group is oXxyc
sulfohg. bond to the parent 15 noiety is through t he

car, | sul f on ans an_al kyl - - group.. , .

o BBty TR pa AR orou The (b3 T4 pafiststoiety is
thrdL@hHﬁ@@mf@h}Hw The bond to the parent noiety is

t hrough the sulfonyl. "Arylsulfonyl" nmeans an

ar yhedeam) sulgstiiuied” Mransdhat ere ohagsahydrogasisanythies

cosf a4 B Yl P AR T e

tha’fthplcmsmama htom'seloemial valehcyp Ohdbethienskistieed raitdidnces is not
vi ded that the designated atom s normal val ency

exchpded. andihating sukstistioan fesulnrea sfable gempound. Combinations of
substituents and/or variables are permissible only if such combinations 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.
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exceeded, and that the substitution results in a

st abl e conpound. Conbi nati ons of 25 substituents
wanadi4onenar i abl es are perm ssible only if suchPCT/US2003/027491

conbi nations result in stable conmpounds. By "stable

compound' or "stable structure" is nmeant a conpound

that is sufficiently robusti@o survive isolation to a

useful degree of purity froma reaction mxture, and

f oftralloatd alsoibe woted thalf arpelsétersatbiewitip entatisfizgerdiendBsein the

term"optionally s ({tuted' means opfjonal
text i%ge{“%%ﬁxsmw%/ AR ﬁé\“%@ﬁ%rﬁwﬁfas@an@do@wvertaa.ftygr%gen
atorfto BRES s valdRc8904/ 026229 PCT/ US2003/ 027491 19 It
shoul d al so be noted that any heteroatomw th

un¥¥hensa ifienctionabgeey inra c¢mpomax:kis, tesmied r‘r‘pmteetsedhﬁhlesneans

h to t.he h
thatFE R E3n Moghtn b RnEsbdeisTer e leedong e
protetted sieVIRN thd SorhpbuRdis élfb}é@t@& €8 a rebBiicn. Bakble Protecting
that_the group is In nodifiéd formto preclude

groypsaud ineggcepaged dwcthpss ywthtorﬂm@ry pkillire thecart sistwellvae by

rofeldifooq8TRAIMlSBUBLE BhAal GoP o EAEId W0 A & o

Protecthien é?nyupxskml d>rgamd Senthesis Q$99\1E)| Wiksy, blbew Y@fker ence to
for exanp . W Geene

dard h
ot (RSN Sy YRaali 6 cor ol DelaOBY ey o4 ) RS ampTESBEN one
tlmeW\'a?W cd?‘ﬁmu\é?ﬁ Br mlﬁo 5 1RV &8RN En (Brcf- occafrghce is

hetefocycl e, R2, occurs nore than on
mde@ﬁydeMtltStd@‘"mtlm“r 31I weiymmﬂra)ctmﬂrences defl ni t| on on

i nd ent, ., o efinition at
e L e G SR AN S
compﬂ@iﬂigctﬁe ispebifiet SndratiRMASHh the spRefidaashoani! 88 Well as any
onprising the specified ingredients in the specif

pro%wn@ reéyltwecllre%ly oA iydinestlpr fsemmceoralbination eﬁtlnet %pecnﬁed
mgréidléﬁfétlh%é"s é&ﬂé& %%(#L}ﬁtsf rom combi nation of the

grédients T'n the specified anounts.

Pr chdrggs and sm}ate:f, efthef cdrgowaipeithgsn@ntiohaare also
|nvF§%tt| a,re Iso contenpl ated herein. The term
PE!S‘

contefy ereipg T, ﬁﬁ%‘} SrOREIL as equNeyed harei slapetera

t
corfh e g RASSSaRSa oy ERTHRISIAN R Sbei
undengoeb chemical coneersic bpm;aialscslfesortmejmehbbmcemmwn@ld a

comBput GE Y plinia s s ana/@r 5o hribereat 4 diisuatan Ohpradrugs
is pr‘dwd@ﬂ &h rFaHI@J(Qn @htos Siéllé\ml%LdIQ@k'déeIerciY%IﬁHE/ S§Ems)

t he A Synposi um Seri es,

(1 98§| d?i@féh% Pb@eS @Mmp@&usmu Serigaugnd mﬁzcgneve(suge Dartignsaindrug

Dosl. FRA st S RSUE B RRRGAE e RS BLA o

Perdenen Préys, lb@ﬂ&bﬁﬁhﬁ:htér@r@dd?pora’t&@ hté?élﬁ bgff@ﬂiﬂéné?e thereto.
phy5|cal associatjon of a conpound of i's invention

wi tTPIGHE" BreansrePhwticalmssaeirtienioés. comainshyfdhisanvention
with B AbILELIVEM YRR YhRDhysical association involves varying

degrees of ionic and covalent bonding, including hydrogen bonding. In certain
instances the solvate will be capable of isolation, for example when one or more
solvent molecules are incorporated in the crystal lattice of the crystalline solid.
"Solvate" encompasses both solution-phase and isolatable solvates. Non-limiting
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degrees of ionic and coval ent bondi ng, including
hydr ogen bonding. In certain instances the solvate
waoizhd4/0de22¢apabl e of isolation, for exanpl e wheRCoOUS2@B/027491
nore 30 sol vent nol ecules are incorporated in the
crystal lattice of the crystalline solid. "Solvate"
enconpasses both sol ution-plk@se and i sol atabl e
solvates. Non-limting WO 2004/ 026229
exdPals52 60841018 Bédkte? iR EthaRokte S lﬂhétﬂbh@la!iéé \emetﬁe like.

sl ncl yde et hanol ates, nethanol ates, and t
Hydigigr i @'50|vate whereinitae wakveat molemsiis is Héﬂt rml ecul eis

H20:
ot et e B! heraBluit R ARG HholntE s BN,
desn:nﬁe brqm?mnbunhobcﬁorhp@urm eza {@Empms&m(;i ¢fithe i}rﬁéérgqmvetﬂlghn
i nhibiti an us producin e desire
eﬁ%ﬁ%?&b T?]*Eng %ﬁ?@ﬁ@ﬁhﬁw thus wm%ypm@rtize%testfee\ﬂé@ﬁaﬁ@w@
améf&r@ﬁ\'}e ﬂﬁi%utS@l'&oﬂta’r'é ftéhwg%?f%{ a lll can formsalts

which are als scope of this invention.
Ref Breegemppunds 0b Frprmula lbfcaRdormlsalts Mhitteass alsoswithin the

d t l.ud f t ts th
oo LTS J8Veakir, B s fo B oMb Ut orania Rl féjein s
undﬁmb@&l ed il Fofefktel 8 Safts itkkkieof QJrﬁésé‘ SthBRAsWiddlcated. The
anic and/or organic acids, as well as basic

terrgapqal s} o RHSMpIPYed hﬁfﬁi@aﬂ‘ﬁf@t%aﬂdm $ﬂlt;gsa°nrmed wétheiporgamic
ano%irdér?bgﬂr rr%d’igg rlalsaws ugﬁ%%@ﬁ!: ttsﬁ‘ﬁhﬂg{i wht ing qaglﬁcgéﬁélor org?anlc

baqe.-ﬁ;r Indaddition, wlneml azeingpouniaicofdForatilal 1 IE comiafisyboth chagié moiety,
to a carboxylic acid, zwitterions

s, BB eSS e e ik oSy such as,
but\Hot [iinitet 8 At @Jrﬂbxﬁ%' écﬁﬁ) leﬁérI?f%eg rﬂ\%? %'aﬂ’ ") $") may be formed and

Phar maceuti cal [y accep
are jingtddied wghu'alheyteemd'ealt(abjlas usad hered, d’lmrafae:euﬂcblly acceptable

(.o o RB3RA SAIRERELT asfertnPle) RalfS Bie pinteiad. aBlough other saits
are ¥ etul. IDaltseFGhé BGnﬁ‘)oGﬁ!%)%Pﬂﬂa Pérn’ﬁ%rﬂl”n??y) bé fthidy, ‘P{)‘r

amount of acid or base, such as an ui val'ent anount
example, hieaaghing @ceprapowntkof hommilaHi wit @alatnozmt of acid or base,

sucfleBPbh e aRoRemidhofIn ZHER S ATTon% 0 e Mesalte
preapeatetseﬂ in ancajUsalLe medianziohdWed bylpoptingdivhf onat es,
Ifat es, horates, butyrates, citrates, canphorates,

Rian %ﬂﬁ@é@'tmﬁéﬁsa@@gde Ryaiateniascpthaies, benzoates,
ben%ﬁé&ﬂf &?%%lSJﬁé%@'b%ﬂ%t%@%U%éﬂ% i sr@érﬁ?ﬁ&sa't s,

met hanesul f dnat es, rapht hal en ona rate

campharsultenates fphr:casaibax majromlopdemm%bmahdéscl rﬂ/tie@odndes
cclLnhat es S at es rtarat , t ni anat es,
lact 3, BRI SR A P LI QO R P I pESYIINASS, Tiatephaxalates,

phospligtes, &%léﬁ&@@'éa\nc @%&%u&@h%s%ﬁf&@?%ﬂ&éﬁ%

consi dered suitabl e or the formation
thlogmafa%,égtu%@suww@s (@ise &hownfasohosplatids;) and the like.

ounds are cusse
AR ls Sy A Gy AT GrsidinaFaebla ik ataugs of
phadfatd@ically eeejul baﬂé@frth b1y |pﬂard18&&§tlb@l t&MPburds afe
Phar maceutics (1986) 33 201-
discussed, for example, by S.'Berge et al, Journal of Pharmaceutical Sciences
(1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33 201-217;
Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press,

New York; and in The Orange Book (Food & Drug Administration, Washington,
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Anderson et al, The Practice of Medicinal Chem stry
(1996), Academi c Press, New York; and in The Orange
waaaalk/géod & Drug Adm ni stration, WAshi ngt on, PADUS2003/027491

2004/ 026229 PCT/ US2003/ 027491 21 D.C. on their
website). These disclosures are incorporated herein by
reference thereto. Exenplapy basic salts include
amoni um salts, alkali netal salts such as sodium

D.cl bﬁ hh&iPvedRfle P ‘ﬂ%%é'di%léﬁjr% er@hﬂ@rb&%t&ﬁﬁé@rﬁﬁ& ?éference
salts such as cal cium and magnesium salts, sal

therﬂtQh organl c bases (for exarrpl e, organic anmi nes) such

ot S0l A PRy fimoni A iS: alRef pidalsag sun as
sodﬁm ifRhiQhd, ra@@e;sbtaeémm SHIRI alkafHE SafRYMBRI sALREGET ag éaréuum

Wi th agents such as | ower al kyl halides ge g. methyl
andgnagnesigmdbadist galts with orgaris bases fiofexa AQﬁQ@@@@)T"neS)

sucﬁi!ag c{fcé*clcét%{yg%rgﬁt)egeﬁ-%%tap rﬁﬁ#e@/ | npdsggtéwg %r%n]g) %cggs such as

argihimey wSmeaanid ﬂieemte/IBas'itl ﬁlltrlo@eﬁfcoritdilﬁmg@@uF@%aﬂﬁb des),
l'ides benzyl and phenet

quagrﬁglé%i W&ﬁsage)sats astis lwer iyl haliing (as teshylc ethyk @nd butyl
chldrﬂ%ﬁ ngr%‘#mH@s BRd QB&PE?E gigil n)(ql%lui ¥tesa(%% %r‘?\?{lﬁll Stget]hﬁl and

he scope o ention
dlbu:ﬁﬁwlfemst)sloage:hainshaliﬂm (eeg.etboglylawsl, ent stearyhehlbrides,

oror e e RS SRR e SRR BhenlBPRRSD, anc
othargl vates and prodrugs thereof, may exist in their

tautomeric form (for exanple, as an am de or imno
et Rdrsuchmqid saléhand Hase selis are srtasded to be pharmacaudigally

aco Pl 4 i o35 B SR MLGHRIFAN & ot b sl oo

consiglerat sqandlehb thiel fke forimstdiehd corespording evhtbdunds for
(includjng those of the salts, solvates and prodrugs

purpasesiy tag M8 as wel | as the salts and sol vates of
t h '
o?ﬁ[?&liﬁ&sclf Forttfif 1IRSid 58, %fv‘é s udeﬁliﬁg?ﬁg%{éh%aéﬁhrgnay

asymetric carbons on ’vari ous
ex1selrathw|rdaatomerﬁcofmrm ((mmmyaeanmidem imind éther). All such

absen e 25 of a.rbonsg aneric, forng
tauBEGG eBR ALE caRiTmaEtdEaner ket of fh Pregpat inventon.
CONI%ﬂe@ié%ﬁnéY'st(mrre%Hﬁ)lé %&n@fmcﬁ%rﬁew\ﬁ%ﬂ&él%bm@% and the

are positional isoners (suc as, for exanple
like pofigheipggsentrapnipgundsdincjuding thasecafdhe splis easileaies aadof

orodis of PG4 oy s e s BbLsch e T oo,
suchdgithesk whith ®agExist duddo HR9RIRGIEE cafboks dh dhfio her,
or other 30 selected, stereoisoners. The chiral

subgiifHeiss Ingluding epprERmerc iram (vdtch a}aw@v@ qvea in ¢he pbgence
of a&\grﬂHeQHé | onzsro%?ﬁéf@ﬂ)r Eﬁﬁgls?er s, ltastereomerlc forms,

C omTen
are 'Cenﬂem}jlated Wlth]d rthkg Scepalof ilmes invkation,sas an'eqmﬁtﬁ)rfa@ isomers

Il
(suc% as, fo?/ e)?grgp% 4-pyr|dy| and 3-pyridyl). Individual stereoisomers 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
selected, stereoisomers. The chiral centers of the present invention can have the
S or R configuration as defined by the IUPAC 1974 Recommendations. The use

of the terms "salt", "solvate" "prodrug" and the like, is intended to equally apply to
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WD 2004/ 026229 PCT/ US2003/ 027491 22 the salt, solvate
and prodrug of enantioners, stereoisoners, rotaners,
woam4gneng, positional isoners, racemates or PpCoOMISHP3/027491
of the inventive conpounds. The conpounds according to
t he i nvention have pharmacol ogi cal properties; in
particul ar, the conpounds oR2Fornmula |1l can be
inhibitors of protein 5 kinases such as the cyclin
the dapestiens éﬂdg%ikﬂ?ugﬁ %éntnd‘n@érs%@i@dn@om@@o{aﬁ%) tautomers
CDK2 CDK6, CDK7 and CDK8. The novel
pOSEWb@ﬁ&e@f raceplaies ar pllqdrag%ow]@elat/@ramecﬁmpwmu in
th "8
el'ﬁéq&grﬂ@&dl%s B&%rﬂ ng.t béf @@g}?@%@;ﬁ)ﬁ%ﬁpa@glo@g%g
propmﬂleej mgmaratldlea uh@deg@@enaz iof Eottnakr Idafm b@rrﬂi‘mtdrs ®f protein

i nfla antl-prollferatlve 10 (e.
kqu@tS.%&gga CYﬁBmd@ﬁﬁn ent) Ks@%iqsa(%skmrcﬁ@m@uwm

eg [ [
(CT BFRYR2 ¥pis Loy g6l GSRI 0B TR G8IE Eoounds o
Formlﬂ;azllbaw expffctem tcche useiuh oothedhatagy) d)fqarrehf&rath/errﬂseases such
S eC|f| aJI ounags of For a, lll can be
as it dfss2 SRR Riasks! TigaLdiseason o

neu'rcﬁl@bié:@l/ﬁ@urb@ébeﬁ@ﬁatlklé @l‘iécﬁ‘@eltso)arthhﬁs [fifhdAMa88h, adiRproliferative

carci noma, including that of the bl'adder, breast
(e.gecp@tar netinapgthy).ingsironal ualgperiacinsticardiovmatulac diseasendany of

the%‘%agﬁgéﬁ‘?g aRg I&?SQ)L?&?ﬁgﬁl lhapéaaﬂqgtsa@% 131{3%’64 gﬁgi re%a}leﬁ' the

cervi

dnsd!asmjradufngudqlsam@ombu heasigl none;  hemat opoi eti c
| eukem a, acute

rs of hoi d | i neage |nclud|n
5@ %%fngﬁ KBRiceMRURdS of FiasRiA Hisean be isRitkimthe
"eﬁ%%ﬁh*’f AR oo g (R AP ipuing:

carcindmBy inchitding thqtrmmflrrhlgdﬂermireasn eblon, kldmay,slivef, lung,

. i d nc ng acute ronic
'“C'\WEG%ML%%F@% GaReeS %Shg?ﬁ?%%f&a"jﬂwfiersg?woﬁ%nqﬁas
storﬁé@iﬁfy@r@&)’fﬁyﬁoﬂefél‘@%{ﬁté@ and §R‘F\r ﬁlcﬁ{gj ﬁy BT8R CePELRIMbma:;

i ncl ng flbrosarcona and 5 r ha sarconm;, tunors
of helﬁreat@emetlaltumﬁﬁs efdympheidilineagey inciuding faskemia, acute

ool P O i o

IymﬁﬁmnaoH%dgkmsaympﬁbmenﬁﬁﬂﬂod@ﬁdr@ AphoR ﬂﬂﬁghoma
grent osunk kerat oct ant homa, thyr0| d folli cuI ar
a"dc%WJSSFtSdW@]‘ PREPW¥SIi ' s sarcoma. Due to the key role of

t
Co ek S B IR b
myelggenausteukémiesy nbeledyashldsticrsyWdratnd 4ha 3329 elocytic |eukemia;
PCT/ US2003/ 027491 2|3.. i -
umors of mesenchymal origin, including fibrosarcoma and
rhabdomyosarcoma;
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.
Due to the key role of CDKs in the regulation of cellular proliferation in

general, inhibitors could act as reversible cytostatic agents which may be useful in
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the treatnent of any di sease process which features
abnormal cellular proliferation, e.g., benign

wonoesitai® hyper pl asia, fam lial adenomatosis peCYmS:03/027491
neur o-fi bromat osi s, atherosclerosis, pul nonary
fibrosis, arthritis, psoriasis, glomerulonephritis,
restenosis fol |l owing angi opkasty or vascul ar surgery,
5 hypertrophic scar formation, inflanmmatory bowel

the dicatraent of aMNaREaASS ptdceRs WAL fddtarbs ArpiRX belldiock,
and fungal jnfections. Conpounds of Formula Il may

prolijPEafiase Sud e PaNIIN presiate hperplasia, damilial adenomatasis polypOSIs
e TR AT, SHRABRLEL RO Hogs Hfifit oRbrfEs
glonﬁeudbeaphr(tib@@éétedds‘n’s follblvidd @hgioplastp apoasulgaradurgenul a

[ nd ce gr inhibit apoptosis. The apoptotic
hVPP&?fgﬂé SCRG IOl R RRmAtoRY bawe! dseanariranapisptation,
re;e@ﬁﬂﬁoéﬁkﬂﬁoﬂf: SHOERLL Mnbal infSctidul ators of ~apopt osi s,

be useful in the treatnment of cancer (including
butCOmpDundmf Bdrmdatithosay algpde usaful indlee treatment of

RSN el BoesBliol bR2ebh Bt M R Wanea
the §h6§Fh§rylétTo%SonQ@| picteRAEN BYddHem, (199@)\/1%?# 1707 4oy DS
devel opnent in _H V-infected individuals, autoi mune

di Lecropsundsef Geimiga blimaoindureior éthibibapgeiosisi ¢he@pepiotic
ros BB TR n o PLOLTR NGV S8 Gompopats pLpgmia

as mnﬂummimtojrapobmw wiil beasseful am theatte gintanitof cdh@@e('ilﬁﬂudmg but
eur odegenerative di sorders, Flnclud|n
&gimg but

not gt titbase Bpeam janee herainsbaye), virel infestions (ae
notﬂﬁiﬁ%ﬁttb%erﬁé\ﬁmsnﬁﬁg\;/@sg : RESiA- BAALS OB Hdbid \%1@ Ahd

sclerosis, ret ment osa, spihnhal nuscu
adeﬂt)lr/mquh)y pem@nd:leneiﬁélllDSrdavegmmer&ttm cH1)/ inferyes indijsdadiaist i

e g ST G e Mo oo,
autoiffiritine nR¥didtet Y AenAdAEIHtS! ARPhtoid efr‘ﬂ%ﬁt@ Bolegs or

al cohol related |liver diseases, hematol o |ca di seases
inflammeteryibayve sissasenand autﬁlmawweodlahe@mmelamm a and

e L T AT S -

AIDSSttemmd rdesnent) PankinSon's diseasasamybitopieit $ateta &clerosis,
rhinpsinusitis, cystic fibrosis, nmultiple sclerosis,

retinifigy H&mw@‘éaé&na%@sca&@fc@fow and @r@behard@egﬁnar@mcm)l a
t
my‘%lé&%ﬁﬁ%?ﬂ%g;}l I u(?rgéé’ aéttlﬁar%%éyﬁﬁﬁey ha(;eséséggte:cg\{vgh

myoseudid! infenctdns, strioke @mef reperfusionlisjuty, emrhyﬂﬂmaoéthem@dlerosis
Jdnfectipns (ingluding. but not |i to HV, humap WO
toxitiossED b eksl re s sherpesy ewég?'ma'eﬁ!aﬂlmw (including
but A6t MARYEH ke ShroPfXHhdrHix alﬁpé ki gﬁéfn )l Béémné'apft%’ H%eases of
virus and adenovirus) oun For
the museulpskalséal system (lheludh@lmptrrmt dimtiiedrto eisteoporosis and arthrltls)
aspirin-sensitive rhinosinusitis, cystic fibrosis, multiple sclerosis, kidney diseases
and cancer pain.
Compounds of Formula lll, as inhibitors of the CDKSs, 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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cancer. Chenoprevention is defined as inhibiting the

devel opnent of invasive 5 cancer by either bl ocking
woOheod4inéx2p at i ng nmut ageni ¢ event or by bl ocki ngPChAIS2003/027491

progression of pre-malignant cells that have already

suffered an insult or inhibiting tunor relapse.

Conpounds of Fornula |11 nmay4al so be useful in

inhibiting tunor angi ogenesis and netastasis. 10
paiitorpewids, hérpesvinus, pdxvirus, Fpstem-Barratrus aSindbhy Wirisaisd

of other protein kinases, e.g., protein kinase C,
adﬁ*{&}VﬂUS?af 1, MEK1, MAP ki nase, EGF receptor, PDGF

rec f

b1 Caneuptof EBRERERN. e At B B8eLE BholcHeRRShretiition of

Carmage@bemoawmlanesideﬁmdsd at lhibiting ttiee dekelopsesnt of invasive

corf B3 SRR AR b it AalH bkinate
pro@fedsisitlbt p@h@ﬁg@éﬁt%ﬂg t%ﬂﬁh\fé‘ﬁr%&ﬁér@@%%ﬁl%r iRBlibiting

a therapeuticallTy effective anount of at |east one

tumasrplamse. of Formula 111, or ? phar maceutical |y )
t
o ceBIl RS 2 EofbyROliNRRE Rl S8kt OB B Sy v
angibgdioslis vad ghétasgisof the conmpound of Formula I11. An

especial ly preferred dosage is about 0.01 to 25 20
mg/ & §Mpeupdapt \'fr@erHka/'Hdvabﬁls& I sdohigiters CPch?thﬁlf pratein,
y S
T e A e
PD&Fsreceptars K3k reoeptm:roﬁm Riaisenwebd dimasies Bec, e@bltav@ethbe be

effeiRind bodtudh ofchshaaaRsncRte disy Shisraratbio kinages.
OT Andihct a8PBARST tRE HientoR! iS &l EtHIdBN teitihg & Hfa%‘rﬂal (e.g.,

consi sting of cytostatic agents, cytotoxic agents
human:havigg Batisescengi egndition assaciatedwithdthedC DEBIbY administering

a tﬁﬁgé %&a&ly%@gﬁ@% %Q‘%?H‘g‘gof §ts l&as‘f’ Xeg{;céqqggﬂ@%% F?rmula Ill,ora

phdrﬁ%e&ﬂﬁ@ryeé@ebtabl@ bah ok @bﬁ/afééﬁéera%oﬁ{ﬁéj@ma' tdqhe mammal.
t opoi somer ase i nhi bitors ésuc as irinotecan (or

P P"?Lf)er"e@af?ﬁﬁ%@tl%@bo@r 0.00d fe5804ny/kataitpedyweight/day of the
corhBORPE! FARARTN! Ky C8HENRP pRAGHE BYEbge MOS8 25

epot ones) ents
mgtkgnabbddynyeightigiay df & @bmpﬁ);arntjrtif%rmmm bi, o aphdraiacButically

or oyr ac net abolite ch a
acﬁ?@iﬁ*ﬂ??? >9ét$|8L‘)ateaP£§ﬁ"étCPHH)° Ienf s(?guch Zs

E:gr por gt [ o%gn&gg 2004 -({);%%{2@8 m%%]ggg% El.gﬁ;lgggmbi%ation
(adruinistared ttcrgethmmrmﬁalhc)wrtmphe sp haore @é pntifeancesfreatments
sy &l Feer{ A30epr e 1305 BT agents selestpcrom
theighydi eohsistrey spEyRoShey epehepb?{oloﬁc ey (diieh ééfdﬂ eian%pre

eridi ny 2 oxoeht yl'] pi peridi necar boxam d

bUtS@ﬁ?%@déof P intavaetivegagerda dsuaboagpoisplatioror d@xorublcm))
taxﬁl? 1@@#?0&'}@\’@%&2,3@&50?@%&{&fl rfr'rr?b{tozr%r(g&c ! 58 (et(gposrde)

rom'Jans
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,
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Phar maceuticals), L778,123 (a farnesyl protein
transferase inhibitor fromMrck & Conpany,

wohbdmheage Station, New Jersey), BMS 214662 ( 2CT/US2003/027491
farnesyl protein transferase inhibitor from
Bristol - Myers Squi bb Pharmaceuticals, Princeton, New
Jersey); signal transducti o5 nhibitors (such as,
Iressa (from Astra Zeneca 10 Pharnaceuti cal s,

Kerﬁh'gerEm New Jrersew,acy(cﬁfaméh?ié%%w ﬁb'rémstty)iop%)einafgdsb@aéss
. e.q.., - ab I nase
iniEArEn 27 SRR ¢ A MR s P b e dsehioro-6,11-
. o . f
i e tbenb i ORL 8K it LRI FARS SHIN e ooy -

pip@dginecanboxaihide or STid 166386 Frayn GthefngRioagh ﬁlg;}poration,
hor npn t her a conbi. i ons; ronat ase conbi nati ons;
KerJfiaTl Neyt JaroESly AN G BTiRs ralial FOLIa 7 dimelaneperr
} - [ . n
PRSI RERE], LT a8 AR PAR RS Ot BRSPS werck
Cornplaog,ﬁﬂhﬁehwsd StaticaniNdey Jéfskep)) @MB 218662 1(auneisyl protein
obr o a

. . : I P
tran R AR B PO Ao 500 Bh Bheraceuisals Reingsion, New
Jers@yusigharrarsidueBbAZStGbiforsaGEH Qé‘,zl'('gé‘s_elsﬁ (ot Wstrdi Aheca

Cyt ar abi ne, 20 6- Mercapt opurine, 6-Thioguani ne,
PharmagsrtienlneEpglasghdtascea i GpRatinase inbibitovs); antibodies to

i bl abi f.ram Sanof i - Syat hel abo .

i i RN S o
PhavimaceuticalsetasfiHalesioreNew Res¥p! terf&®hs RABYH GsNfor example,
., Daunor ybi ci n, xor ubi ci n, Epirubicin, Idarubicin,
intrgh SR, OGO o CIUPARPEIOR. R biad (o Schering:Plough
CorpoRRAY HUTHRTR) b P SarPmattRp o Rtag? thffibufiions: ara-c,
adriamysiry yib@npasg genwiadiranol one propi onat e,

TesC§1 | actpone, Me stll%ol acet at ? I\/leﬁ hy| gredni sol one,

Ve RADES BFEaher e ki A Slimreplantioh AgPsI iBrbds but are
not itetab 'Urasil AReard HEAIHNEMIABERESGARMES, Melphalan, Chlorambucil,

. Am nogl ut et hi m de, Estranusti ne,
Pipqlremsty dricfudenaroelentee at isthylenpthivphisphofminanBdeulfan,

i f lin, Cisplatin,. Ca |.at i ,
CarfE9RL! 59s 95 Sl B b p RSB e pateuabine.
6-Mir¢aptapurire) 6-Thieyaanine) Etudaaamh@jamspha‘beaéké@mg@ieourcovirin,

etrazol e. Capecltabine, Reloxafine, Droloxafin
xRl e AT e VendlboyniiEsanb homasHtots, (2ine

: : : ' S i_nation .
Pentiging JitheBce. MRofulle, Shddits, SRy iR, Dabfibarficin,
Daunioriiicing Dexdutbiie, Epingsicide kiarutbieis, Mithehmyaind Dedgycoformycin,

maceuti cally active agent or treatnent

. ot her pha i )
M'tqmwi'-ﬁf iLt-éSla%ag”@Sﬁaﬁgalpos&e 1o kiindestradiotDiethylstilbestrol,

. . . o H o .
TeslgA Bk P, P mainey PiftabfeRGloor rropionate,
TestalationedViegesttalacetats] M&hlIpré&misclond I08ihykB8ioskH8re,
= @on@ound.g.of Fo[ mula_ |1l pay al so be adm ni stered

regRient afapeRe %e}&\m otritisRNIg EBHrerYPEgestesane,
Ami?ﬁ%ﬂgé;tghm’liég,t %st?é}ﬂﬁéﬁ}?é,'l\ﬁé‘dl%%/ﬂ%lg%fe?&éﬁbetate, Leuprolide,
Flutamide, Toremifene, goserelin, Cisplatin, Carboplatin, Hydroxyurea,
Amsacrine, Procarbazine, Mitotane, Mitoxantrone, Levamisole, Navelbene,
Anastrazole, Letrazole, Capecitabine, Reloxafine, Droloxafine, or

Hexamethylmelamine.
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The invention is not limted in the sequence of

adm ni stration; conpounds of Fornmula Il may be
wadnismeer ed either prior to or after adm ni SPCaISL3/027491

of the known 10 anticancer or cytotoxic agent. For

exanpl e, the cytotoxic activity of the cyclin-

dependent ki nase inhi bitor PbBavopiridol is affected by

the sequence of administration with anticancer

agefformulzied @6 Hperpd6cds, dubhLOmbiraticPpoduditcén ploy the

technjques are within the skills of persons skilléd in
comprurglstofdBis\isyentiog withiaribe dgsapayangs desscribed herein and the

Cnal v h P : el
oth & adttcal n Ao or el Beh{WEhiR YosaGe HefiGe. For
exaoptpotedCDC2Rahibiibeolbhucits has pBan faaritd satldyyiergistically with
acceptable salt or solvate thereof, and an _anpunt of
knoyeCiptopisy adelie in LSHERT anariasifkht Gelhnel. dPPoL 1082897
' ' . £, .
o L I e AR B ol R S Rt kpown
antieane@tordcg@otf@hiehqgw ; smnheh_mgbmbirmkt)iopémmhlfgti@i i(?ilgappropriate.
conpounds of this .invention nma .confjrme a
The BvBRAON B dirdimitsgn B¢ SgnusaeR ytadminitstioR, FompeLnds of
ForRftfd MRERIYASH Sdhirdste AlPeithbrticRhs of @REF hdethistRdiRin mn@ known
been carried out with the ‘conpounds according to the
anticageei orowvtetayictagsint. fen exammtei Hhei eyetaxicactivisy af the cyclin-

[ el j . C siLtigns which 2
dergtght abe A HEREbIERLSGATRER b ARCr N, .
adnpihistratior withcaticanaecagembl €anset Ressarsp) S\MQE) 8%, 3373 Such

| east one pharnmaceutically acceptable

compound and. at : .
technjayegare wihindhe skills o nersenfegidind indhe adrpowell @sraitending
phykicdRd he conpounds described by this invention,

I nert, pharmaceutically acceptable carriers can be

ei tAmmordioglydinoan a8fedt] this thveBtibn thduaten qonatpiaatidn®osmprising

i ncl ude wders, tablets i spersible granul es, ..
an %‘HBHUfj%fﬁ%%@mesmaﬂm%ﬁg%?%'ﬁé@.or BnamRrsUicaly
accbpRibR SalfBY sOIfaeBFdateand ah e{rﬁ%ﬁt%@%\’\boﬁ &2t aier

percent active ingredient. Suit e solid carriers are
treapmeptoand astzanFaTAdssIEs fiSicOabiy e wingtelrtberamountsef dhe |

confpfs A RS e oo BRRMIE b ecs Tand <
cafhd sivareitolwyict @ropeHies lof thelesmpeundPoMbisSinveaidEmay be

for oral adm nistration. Exanples of_ pharmaceutically
confirped DyR RUMbEF o Rhaymacelogical @ssays. Theexemplifies f or
oheBLODIEIEREH IARE AT Ut al h & p s BBt it he
conffbiundsraccoidif®io thébiakentivrbhng theigs4lts., East on,
i arati ons include

it %\@3*@@?&@5 ipeteanis R acsHCs AEMPRSItioRs Hhieh
con R BB R 1 oo Y MEBh poceptati
saltswselvate 0§ said cooprmind and at leasbore pbaimadeurtisally acceptable
carrier.

For preparing pharmaceutical compositions from the compounds described
by this invention, inert, pharmaceutically 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
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10 suspensions and enul sions. Liquid form preparations
may al so include solutions for intranasal

wadni4ex2o at i on. Aerosol preparations suitabl ePEDUS2003/027491
i nhal ati on may i nclude solutions and solids in powder
form which may be in conbination with a
pharmaceutically acceptabl @/ carrier, such as an inert
conpressed gas, e.g. nitrogen. 15 Also included are

knayen indthearnepg.e pergsieisms chHainats enbgnesiciacstearadte, talc, sugar or

o3 A S oelEtS G Copulsacani dped a6 Solid dosage
ford BuRhBIbITaf biadl adrsiBtrhtiGhy| ﬁzfé%@% d éﬂﬁﬁc%ﬁ#iﬁ%fy%eptame

suspensi ons and emnul si ons. e conmpounds o
carrigiseand mmethads efl vanuwkactivbiforvaritus ¢canspesidomsaimay.be fooad in A.

sdar conmposi tions can. take the fag . Creans
Gept @3 RerBEY BetinrfioaSehdrn "Bnc lint yd05), Mack
Publiztir¢ded., iBastor, FRuHE9naRIa. pat ch of the matrix or
reservoir type as are conventional in the art for this

purlgauig forrp prepargtiansiinchida snlutions; suspensiomy and smulsions. As

' P ly th d i
an S8 Ay B AR el or M P B e R e o
parpniepalrinjection bs addition wiisivedesrage ahdropacifiers #r drdCdblutions,
form the preparation is subdivided into suitably
SUSpEDRIgNG And %%’é@néozf%ﬁif%@ PERRSBliRnsanay @lsmincludsssadations

for IMh@nashl AdnrIReRRNt . €.9., an effective anount to
achi eve the desired purpose. The quantity of active

corfpyoadl praparafions stidakledbr mhafziicatran inchydesolutions add

solfs 1T Bp 3R ARUBOEY o BEE R S Prracsutiaty
accpptibis aétrierfSuom abaninekt B8mbresaba aszéﬁ;'mitrcggeﬁﬁr di ng
to the, particular g}épllcatlon. 20047 026229

PCTNssisiashbauegspliddgrmmpsepanatians thas age indepdiey taibempnverted,

| ndi - i ts of th
shoPfly B8for e B IAUI A8 b ikiions e RS arargeral
adminisitatidn. SDehdiguidfatinenineliidé BOILBOAY &SusPRRSRAS B émmﬁions_
e

for_a particular_situation is within the skill of t
ar tLNereRmp Pidhednvaniionraayplsedre Jelivssalble transdeemally.
L g . . ti o
T ARG SRR A0 bl
andfememulstonstarshcast be lirecledeinuan transdertize patatvelithie anatrix or

/or_the ph ut i cal t abl I'ts th f
res 0 Sing B gbE B L b PE P B e RS et o1 s o
at fTRAEIHEpSUNdY & tAI IRPESHSHEMRY ISI6E b r@H%u@Eutaﬂ%@vsly.

condition and size of the patient as well as severi
of Rrateraliiihe sempeund is edmiristeset] omllyypi cal

re ' reginen for. oral.

ARG oty POUBIa & o T e el
such@rmthe pyeparatibe iedibdiVidsB/irkta sultably &zed it adsed Sortding

to four diyvided doses.
appropriate quantities of the active component, e.g., an effective amount to
achieve the desired purpose.

The quantity of active compound in a unit dose of preparation may be

varied or adjusted from about 1 mg to about 100 mg, preferably from about 1 mg
to about 50 mg, more preferably from about 1 mg to about 25 mg, according to the

particular application.
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Anot her aspect of this invention is a kit conprising a
therapeutically effective anount of at |east one
woanpmaexd of Fornmula |11, or a pharmaceuti cal | pCTA52003/027491
acceptabl e salt or solvate of said conpound and a
pharmaceutical Iy acceptable carrier, vehicle or _
diluent. Yet another aspect 268f this invention is a kit
conprising an anmount of at |east one conpound of

For T aclulal dossigéepipisysrc@ry ivealdrie dagarRpioaiy ﬁ)é@'tﬁe or

sol vat sai d. conmpound and_an anmount of at |east one
%

r eqaﬂﬁn@g therpatiany apd the geverity of ’[h%ﬁmmfaﬁém reatedd
t
DefERifafioiRe Bkt SRR rBafor 1F A PaieiiaPBtdaon is wiin the
skill obiwetarbnFdi somassehdes tied tnéalsda&byeilmhg%rﬁd)rl] by r?mle?jd an?
foll t exa es i ch shou no
ad@@"%%?%{lﬂtfg)&?$a PM@%%@%@%H’&{@@Q he di scl osure.
A teR@ aklo@t ﬁﬁ& t?@@fu%hb& oP@HH\Y\’ﬁé’ﬁaﬁ;d?f% H@' néis of the

structures will be apparent to ose ski
invemiiorpand/opfhe phanmammaaliy acqupiaidaisalls tHersobwiiche eegulated

acctflia 5 e S0 B AR Aot as
aga@d»ndlt@n%ﬁﬁbﬁxt@@f e pamerierwdll 84 Qe\?élﬂ%?‘/ﬁfeséyrwgfﬂﬂns being
nber of iJrot ons, multiplicities, and coupli

tre%@ﬂs Aelypisal reqasimendeddally easage eaimenifenoia) adwhistsattt can

ek S8 £ yBS R0k Bl B2 BT LB 8

mg@la’yrrmm\w ’@Cfouﬂdi‘éude@ dadagom: Al tech platinum C18, 3

33mm x, 7 I.D gradient. flow., O mn - 10%
%éﬁgﬂ?rrﬁsﬁect @%’6 i§ Z6kibeorpprising 2ptherapsutigally

eﬁe%ﬂv@é%%nt%fm Rast 8.5&%% nd bf Eoinllig |l|19/%§fﬁ3aare rc]:?,utlcally

mn - stop. The retent thme and obsérve
acceptable saly oy selvatenef ail lcomipognd candempbammbem»sgﬂymswmable

y their abbreviations in parenthesis:
can@gr &Sﬁﬁ ?e/dq omat ography: TLC di chl ororret hane

CHA@treitihaot aspeet 8f tis MGERtGoPTs FkP6mpiR Et ibar #EE&

trifluoroacetate: TFA 10 triethylam ne:

leagf anexsrrapesif Ot Fammda 1y o phataeauticatiyaetaentable salt or

SO O R PR A B rariy o M B ARG SR A rapy

andgqreariti-camedaryagehRidied above, wherein the amounts of the two or more

ingredients result in desired therapeutic effect.

The invention disclosed herein is exemplified by the following preparations
and examples which should not be construed to limit the scope of the disclosure.
Alternative mechanistic pathways and analogous structures will be apparent to
those skilled in the art.

Where NMR data are presented, 1H spectra were obtained on either a
Varian VXR-200 (200 MHz, 1H), Varian Gemini-300 (300 MHz) or XL-400 (400
MHz) and are reported as ppm down field from Me4Si with number of protons,
multiplicities, and coupling constants in Hertz indicated parenthetically. Where
LC/MS data are presented, analyses was performed using an Applied Biosystems

API-100 mass spectrometer and Shimadzu SCL-10A LC column: Altech platinum
C18, 3 micron, 33mm x 7mm ID; gradient flow: 0 min — 10% CHsCN, 5 min — 95%
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15 milliliters: nmL mllinoles: mvol mcroliters: |

grans: g mlligranms: ng 20 roomtenperature or rt
wolandioee2y: about 25C. EXAMPLES | n general, tReT/US2003/027491

conpounds described in this invention can be prepared

t hrough the general routes described bel ow. Treatnment

of the starting nitrile 2520Schene 1) with potassium

t-butoxide and ethyl formate gives rise to the SCHEME

CH%CRZY rhiaN- BB AYHKENBT . 560iMN-"NA% OHNJCN Min H%gz'ﬁ'\e(?é'tention
tnent with

i nt er medi ate enol 2 which upon trea
tlmﬁwﬂa%qseéveﬁ paent fen awsgived substi t ut ed

3 W t%@ﬁw\%&g’%ﬁ%ﬁ%ﬁ%@g’s% %%g@%gp@%ﬁonggg?efir type

abmamanom&tgdawnthmgl onal i zed keto ester of type 5
Th'%l ves rise to the ridones 6 as shown in Schene 3.

H%Vq{&héo'é‘@i%@m@ée Gn this general route are either

; | | abl e or can be made as illustrated
dichigRtifbhan fafle m%é%El\/E 200000R3II G or R3LKOI kO

ethylmbelma ACOEtOr40OMc4. 1 R 5 Okt 5 The chlorides of
&ﬁ%ﬁl' C be prepared by treatnent of the pyridones 8
me : Wen R2 is equal to H substitution in

mﬂg&iogcg@étfpn i s possible on the conpounds of type 9
el ectrophilic hal ogenation, acylation, and vari ous

trletkM%nlneeEé&\t eopbEAl i ¢ aromatic substitutions. 10

b”"%@%ﬁ%&ﬁ@?ﬁ‘:ﬁ&o@%e N7-am no functionality can be

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

millimoles: mmol

microliters: pl

grams: g

milligrams: mg

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

EXAMPLES
In general, the compounds described in this invention can be prepared
through the general routes described below. Treatment of the starting nitrile

(Scheme 1) with potassium t-butoxide and ethyl formate gives rise to the

SCHEME 1
R2
N H,N
r,. 2N Kot R 2 NoH, WNT\S
1 HCOCO,Et | on N\H
2 3

intermediate enol 2 which upon treatment with hydrazine gives the desired
substituted 3-aminopyrazole. Condensation of the compounds of type 3 with the



di spl acenent of the chloride of conpounds of type 9 by

reaction wwth the appropriate am ne as shown in
weehmrmes29 SCHEME 3 2 O O H2ZN R2 H 3 R2 3 Ac@HThusS2043/027491

RPOCI3 RRO" NW%reflux NNR4 PYr. NNR4 H7 O

C 689 R\ MPR3 RNHNN- R DPEA HNR 10

15 Wen R3 = OEt in conpound88 of type 6, the

dichlorides of type 12 can easily be prepared as
apd?étﬁﬁét@l‘?d”uh@tno??d? 08E Kbto SSLP6t type ngi%@é @i%@'f@ “Fﬁé g?ﬁdéﬁ& 6 as

| ori de gives rise to conpounds of

showwnrsec&mm@ 3bd hmmterasé@rswed pin deis @te@eml rou,v@earezelthzo

/ 1, R 00
conpRigsdlefls I PSR B Sheri', ' gy,
~ R4 Hreflux N N NGHEMERS 6 7 O Cl
o o

0 o O
R3 /U\Cl or R3 /U\O/U\O/Y LL:;‘, RS /U\'/U\O/\
4

4
i 4.1 ” \/U\OEt R5
The chlorides of type 9 can be prepared by treatment of the pyridones 8

with POCIl3. 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.

10 Incorporation 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.

SCHEME 3
R? 2 2
O O HN R Ho o R s
s _ N AcOH 2\( POCly Ny R
R O * N\N — N\ ~N I pyr \N N P>
R4 ¥ reflux N R? N~ R4
o Cl
7
6 8 9
R2
3
R-NH2 4
. N/N = R4
DIPEA HN.

R
10

15
When R® = OFt 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. |
20 SCHEME 4



11 12 R R RB /NN \~-N N R RNH2 d T 1) BOC20O N
N iPr2Et; dioxane N HN, R4 2) R5R6NH, iPr2Et N R4 R
wolp04R2d229 14 | n conpounds of type 15 as shownPCmWUS2003/027491

Schene 5, chlorination of the sulfonic acid to give

16, followed by direct am ne di splacenent |eads to
compounds of type 17. SCHER#E5 R2 R2 R2 3 3 3 R PC5
R RSR6-NH '~ N R NNRA NNNR4A NNR4 HN HN HN 5R6
SO03H_S02Cl SOZ:R@R 5 15 16 1 2 PREPARATI VE EXAMPLE ;1 NH2

St'élﬁ\' \ -i = 1 O A ocedure in r man
RS -DE, 19183%1047 A\qOH Pl Clao a, Ny ©
so%ytl on of K&t Bu (B g lnyranhy'ar s TH
(40 m -) was atided, WO 2004 026 29 FiDCT/ US2003/ 0249 R*
32gdropwi se, @ sol ution of cycl® opyl acetonitrile cCi
(2.0 g, 0.025 nol) and et hyl fo‘r te (4.07 g, 0.055,
nol) in anhydrous THE (4 nmlL). A precipitate forned
i mediately. Stir this mxture for 12 hr. Concentrate

under vacuum angzstir the residue with R? R5
N Cl N '{L 6
RNH, S 1) BOC,0 (T Y R
NN ga — NN e
iPr,Et; dioxane HN 2) R°R°NH; iPrpEt
\R HN\R
13 14

In compounds of type 15 as shown in Scheme 5, chiorination of the sulfonic

acid to give 16, followed by direct amine displacement leads to compounds of type

17.
SCHEME 5
R2 R2 R2
3 3 3
#(N\ R PGl gﬁ/N\ R SR gﬁ/N\ R
N\y-N__~ N\ (-N - \-No_~
N R4 N~ Z R4 N R4
L Ro! L
SO;H SO,Cl SO,NR°R®
5 15 16 17
PREPARATIVE EXAMPLE 1
NH,
\
/ N
N
H

CN

N ————
10 o =0

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,
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Et 20 (50 nL). Decant and wash the resulting residue

Et20 (2 x 50 m-) and 5 renove Et20 fromthe residue
wanaErozezaguum Di ssol ve the residue in cold H2ECTUR2003/027491

m.) and adjust to pH4 - 5 with 12 N HCl. Extract the

mxture wth CH2ClI2 (2 x 50 nlL). Conbine the organic

| ayers, dry over MgSO4 and ddncentrate under vacuum

to give the aldehyde as a tan liquid. Step B: CN NHZ

d is@, bl gdlutibmeo dpylacatoRitile 32 & ¢ VBOES aiBl) 8nd ethl Ritmat
roPw uiBheoityebsny 1 3 i01) and ot tmate

2.12 g, 0,0195 NH2NH2 ~ H2O (1.95 g, O. .
H-Q%,)O-Qﬁ%%P%mgaw 0 )TrbiFe()4 ra'r—)-gﬁﬁe@l(mt@ﬁa‘@meﬂ immediately.
. . i j | . .
st hAEHeT8 o ol aRELESH B G S s

Et,®¢50 ahle). vidscarlt wndieast theGeRakAg (a5AusiBt,@12 x50 b apt

dj yst to,9 with 1 N NaCOH The_organic |ayer was
re"\?aéé?@ag%l% th residue ypderdasiium. Ngserivehe sepidunin aeldd-0
" t i_V . t .
(20 Wi Lo 1 O BTG BAIC' E3fa 8 iy o HHBEOH:Cl. (2
X 5@ ary. frasokiterthe oegarfiofayers, drpoepaiaiS Qeartk aomtantrate under

0 ubstituting the nitrile shown in Colum 2 of
vac*%{tg é\?e ealgghﬁfg%ﬁgg teh l'@Ul({mn 3 of Table 2 were
StepBepared: TABLE 2 Prep. Colum 2 Colum 3 Ex. 2 CN

--{°" NH2 N N H WD 2004/ 026229 PCT/ US2003/ 027491 33 3

H3C~- CN H3C N WN H WD 2004/ 02&2R9

PCT/ US2003/ 02 @4  PREPARATI VE fE4000

_— /B
H™ O N
The product from Preparative Example 1, Step A (2.12 g, 0.0195 mol),

NH2NH; - H20 (1.95 g, 0.039 mol) and 1.8 g (0.029 mole) of glacial CH;CO,H (1.8
g, 0.029 mol) were dissolved in EtOH (10 mL). It was refluxed for 6 hr and
concentrated under vacuum. The residue was slurried in CHxCl, (150 mL) and
the pH adjusted to 9 with 1N NaOH. The organic layer was washed with brine,
dried over MgSO,4 and concentrated under vacuum to give the product as a waxy
orange solid.
PREPARATIVE EXAMPLES 2-3

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
-( /%<NH2
/N




Cl CeEt ~" R The reactions were done as outlined in
(K. O dsen, J. Og. Chem, (1987) 5 52, 4531 -
wWO38@/0p6229hus, to a stirred solution of |ithi URCT/US2003/027491
di i sopropylam de in THE at -65 to -70C was added
freshly distilled ethyl acetate, dropw se. The
resulting solution was stiBBed for 30 min and the
acid chloride was added as a solution in THF. The
reaction m xtur@ wag stirredCut - B0 -Mfor 30 mn
and then terninated ByCThe addition { N Hd
sol ution. The resultfing two-phased m tuNe 10 was
allonwed to warmto anbi ent tenperature. HThe nesul ting
mxture wastdiluted! with FtOAcl (100 nml) the organic
| ayer was coll ected. The aqueous | ayer was extracted
with EtOQAc (100 nL). The organic |ayers were conbi ned,
washed with brine, dried (Na2SO4), and concentrated
in vacuo to give the crude R-keto esters, which were
used in the subsequent condensations. 15 PREPARATI VE
EXAMPLES 5-10 By essentially the sane procedure set
forth in Preparative Exanple 4 only substituting the
acid chlorides shown in Colum 2 of Table 3, the
a-keto esters shown in Colum 3 of Table 3 were
prepared: TABLE 3 20 Prep. Colum 2 Col um 3 DATA
Ex. 5000 Yield = 99% CEt LCVMS: M+H= 223 d C'Ow
Ok 6 000 Yield = 99%C | O&t LOM5: MA+= 253 MO
MeO Me Me WO 2004/ 026229 PCT/ US2003/ 027491 35 7 O
Yield = 80% Cd | Ot LCVMs: MH= 261 C C C d
00 Yield=93%

e
0



10

15

20

escl OBt MH =199 9 - QO Yield=93%C / Oet 10 0 0 O
Yield=" 00% O Ot PREPARATIVE EXAMPLE 11 0 O O ROH
WeOki4/02d09a sol ution of the acid in THE was added/uSk@Blo27491
foll owed by isobutyl 5 chloroformate at -20 to -30C.
After the m xture was stirred for 30 min at -20 to -

30C, triethylam ne hydrochl 34ide was filtered off
under argon, and the filtrate was added to the
LDA- Et OAc reaction m xture (prepared as outlined in

Met hod A) at - 65 to -70C. After addition of I N HC,
Eﬁaﬂﬂﬁ@@m&h&émrkup of the reaction nixture

and evaporation of the solvents, the crud@) (Hketo

esters were ipolated. 10 The crude mat eri gl was used

inthe s it rnndpnqat|nnq PREPARA EXANPLES
12 - 13./2 [

forth i eparative Exanple 11 onl W Substituting the
carboxylic acid shown in Colum 2 of Table 4, the
conuuredstioahmane dan€aisuuilirzcoin (Ralf).Olgenel. eOIrgr €ifemned(1987)

52, @3 %%% O%gﬁ% ?}%%Csztllr%q%gg é??t%mr%%u%‘grlbgylép’g{ie in THF at
-6598 %70 Qs é?idédt"ﬁ‘@érﬂy dib'ﬁlll&i e@\yl \élcéfa(ﬂe -drES%s@" Théﬁsultmg
M+ = 275 I dOol ado 000 VYeld =

soltiorvpas ﬁuggd far330 mimapd cbhe(aéqdopmow was gglgrd@s @s@lutmm
THM T3 38actoh dtdrPwls Yhifhd ot —88 t5 —70°C for 30 min and then

terminated by the addition of 1 N HCI solution. The resulting two-phased mixture

was allowed to warm to ambient temperature. The resulting mixture was diluted
with EtOAc (100 mL) the organic layer was collected. The aqueous layer was
extracted with EtOAc (100 mL). The organic layers were combined, washed with
brine, dried (NaxSO4), and concentrated in vacuo to give the crude B-keto esters,
which were used in the subsequent condensations.
PREPARATIVE EXAMPLES 5-10

By essentially the same procedure set forth in Preparative Example 4 only
substituting the acid chlorides shown in Column 2 of Table 3, the g-keto esters

shown in Column 3 of Table 3 were prepared:

TABLE 3
Prep. Column 2 Column 3 DATA
Ex.
5 o) O O Yield = 99%
@f&;, woa LCMS: MH" =223
OMe OMe
6 0 0 0 Yield = 99%
cl OEt LCMS: MH" =253
MeO MeO
OMe OMe
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CbzN CI CbzN OD M+ 334 5 PREPARATI VE EXAMPLE 14 NH2

OO0\

H

wG-2e0¥menyr azol e (2. 0g,

benzoyl acetate (4.58 nL, 1.1 eq.)
heat ed at

reflux for 3

in AcOH
hours.

\N+ OCH3/ N CN/ NHO A solution of
24.07 mmol ) and et hyl

(15 m -) was

The reaction m xture
was cool ed to roomtenperat @b and concentrated in

10

PCT/US2003/027491

vacuo. The resulting solid was diluted with Et OAc and
fritefed to give a white solido(2004 g, % Yy abigEs0% ]
PREPARATI VE ANPLES 1b-32. 15 By esisenti al|ly It_&ﬁ 3\5‘]-\_‘ > 61
procedure § ford'h in|Pre Bl € AT
subst it uti ngA am nopyr azgke.shown in Cclurm 2 of
Tabl e|{5 and it he”ester shown IWD 2004/ 026224
PCT/ U52003/ 627491 37 [n Coflim 3 of Table 5, the
cgnpounds showpin Col prm 4 of dabpe 5 vvere prﬁgaegg%
TABLE| 5 Prep. | um 2| Col u Collumm 4 %H(N:F%g
0H NO&k ON CN H F N~ O~ 1602 o 0 N #
NHC d 397 NH2 0 D CF N\ N(OCH3/HN CF3 I
Ny M W Vield=93%
(o] OEt

10 0 0O 0 Yield=100%

CC | e

PREPARATIVE EXAMPLE 11
0] O O
RJ\OH RMOEt

To a solution of the acid in THF was added Et;N, 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 p-keto esters were isolated.

The crude material was used in the subsequent condensations.
PREPARATIVE EXAMPLES 12 — 13.12

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:



10

n 018 NH2 OO H N NNOCHIn HNN O 19 NH2 0 O H
N NOQO CNNn 2000 NH2 OFCH3 N / I \ -nl NNI
wOl 200408522004/ 026229 PCT/ US2003/ 027491 38 21 ecOuUNkd3bb7491
OCH3 N NNN HNO 22 CH3 0 0 H3C NH2 OCH3 NN N

I "N 023 NH2 00 Cl CCNOCHB H N~~~ HC NNO
24 NH2 0 O 36
TABLE 4
Prep. Ex. Column 2 Column 3 DATA
12 Yield = 99%
O/\H/ OAHAH/ MH" =213
e}
13 Cl Yield = 70%
a©
13.10 o Yield = 99
O/lk O/U\/‘k MH* =199
Cl
13.11 O Yield = 99
MH" = 334
Ci Et
Cbzl\O/U\ CDZW
13.12 O Yield = 99
O/lk O/U\)L MH" = 334
CbzN Cl CbzN

PREPARATIVE EXAMPLE 14

NH, o 0 H
-
! \(N . 0 CH; I p
N’ ~N
H
o)

A solution of 3-aminopyrazole (2.0g, 24.07 mmol) and ethy!
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 resultihg solid was diluted with EtOAc and filtered to give a white solid
(2.04 g, 40% vield).

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



NI OBt N NH3 OCCH3 NN O 25 NH2 0 0/ Ovw H N |
Ot NI O HMONN Ow 0 26 NH2 0 O NCEt C / N
wol2004/026229 CI G | NNC O 27 NH2 0 0O H N ECEwUS2043/027491
XS Nn HO 28 NH2 Ce&t H 0-"11~-O N NN MNH O WO
2004/ 026229 PCT/ US2003/027491 39 29 NH2 G d H ~N
yyOEt HCIO 1030 NH2 O OH37N CEt n NN -N

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

TABLE 5
Prep. Column 2 Column 3 Column 4
Ex.
15 NH, O O
H
\ N
! 0" cH, My
/
o)
16 NH, o O
H
\ N
/
H cl Cl N=
o)
17 NH, 0O O CF,
4 \:N 0" CHy
N’ H
H | NV}
V.
CF; N-\
o)
18 NH, O © H
C—{ N
X o cH _
N’N ? | p
~N
H
0
19 NH, 0O O o
N
! \:N 0" CHj, | h
N’ N7
b ~N
0
20 O O
NH,
0" > CHs N
/ \N -
N’ I Ner?
N ~N
o}




HO 31 Et0O CNH2 0 0 H CORE

322 N2 00OH N NI ~ OBt PX/
WO2002€8 0 0 H3C NH2 0 CH3 |
3211 N2 00 H N B
N2 0 0 QTN H OEt N sl
N ~=\

Cbz' N 4 N CEt
Cbz, NOEt NH E~\\N NHn

NN cor,

N2 >0E NNUN
HCH3 CH3 N NNO
/ NN N1 N NPCHUS2003/027491
+ OBt O IN ON,
H 32.13 NH2 O O

H CozN3® N 32.14 NH2 0 0 Cbhz

HO

HN 0 32.12

21 0 ©
NH, H
N
B @MO o s
’ /
N N<
N N
0
22 CHa o O FisC
NH H
2 0" CH, N
/ \N l e
Ve /
N N-
N N
o}
23 NH, O O Cl
H
Y 0" CH, N
N Ty
Ci N‘N
‘ 0
24 NH, OJe)
H
1 /4
N OCHs OCH3 S\ N-y
o)
25 NH; O O OMe
» ”
OEt N
| N,N N | OMe
H MeO NN
OMe
o}
26 NH, o O
H
E\(N OEt cl l Nh
[ /4
ﬁ Cl Cl N~
Cl o
NH
o | Y A
A\ AN
N OEt S =
| N \_s | p
o N
28 NH, OEt
Ty




WD 2004/ 026229 PCT/ US2003/ 027491 40 32.15 NH2 0 o O
H O N, N PREPARATI VE EXAVPLE 33 NC NH2

H N Okt
w0 2004/02622€N N + |
(1.76 nL, 1.1 eq.)
9. 25 mmol)
heat ed at
cool ed to room tenperature,

g,

N ~~

reflu

X 72 hours. 3%he resul

OCH3 N, NN H Ethyl
and 3-am no-4-cyanopyrazole (1.0 5
in AcOH (5.0 nL) and H20 (10 nL) was

ting solution was

concentrated i n vacuo,

2gnd[diTutre, W Th " EXOBs. The resulting pregi pitaie was
filtered,{ washed wt QAc, amgt drijed o vacug (0. 47
g, 21 %yleld).| PR MPLE 33. 210 W}H
\N + H3 CH3| n lCI>-I 10 0 A grocegu |
pat ent 3,07, 799 was fol Fowed. Sodium (2.3 g,” 2 leq. 5\1
was|added to Et|OH (150 ni-) portionwi|se. Wen thk
3§0di um waRHgonp| etel'y | digsobved, 3-¢dm nopyrazaie (4.2
g, 0.05 nol) and dieWate@?g, .
wer ¢ adfleth and the résurting seEution heat ed {lo Ref Pux
for{3 h s. The resulting 15 suspensgion was ¢ e to
room tenpgeraturle and filtered. The fi I ter cake gvas
3 shred—wth - OH(160—m——apd—-dt aswvcu y VW
ﬁf) Ethe reNlﬁzti ng | utyi onjjwas cool|e ann_ce/bat
and|the pH agj ust ed < bEconcent » The
resuyl ti ng-syspensi on was filtered, wgshe i Mager
(100 nmL) and drjed under vacuumto dive a V\,hlte solid
(4.75 g, 63%yield). 20 PREPARATI VE EXAMPLES ©
323. 11- 33. B2 WO 2004/ 026 PCT/ US20Q3/ 0 1 41 By
essentiakly thel sane » coget farth N
Prepar af i \hé Exanpl e onl y substji tutijng fTheT—
conpound i"_%shovvn in Co éhpof Table 5.1, ©hig ep{ ds
6]
32.10 CHy o O HsC
NH H
2 0" >cH N
/NEN | N//
N N
O
32.11 NH, 0O 0O e H
\ / Ot AN NN
B | e
N o] N-N
H
0]
32.12 NH, Q9 /1 H
N
N = OFEt o =
N N~N
H
o)
32.13 NH; O O Chz.
H
N OEt N
N ==
5 /W Aoy
H Cbz N
o)
32.14 NH; O O Cbz
N
E\%N Cbz\r\O/U\/U\OEt H
N N
: O
N
(@)

benzoyPataisaios/027491
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shown in Columm 3 of Table 5.1 are prepared: TABLE 5.1
Prep. Colum 2 Colum 3 Ex. 33.11 ZNH ITON NH NN
wWO020832d29H2N CH3 HCH3 O NN' N' H NN OpCbHuUS2003/027491
PREPARATI VE EXAMPLE 34 H NI o NNNNN OC A

sol ution of the conmpound prepared in Preparative
Exanple 14 (1.0 g, 4.73 mmoMP in POCI3 (5 m-) and

pyridine (0.25 m-) was stirred at room 10

32t6nper alldr e 3 days. The resulting sluf as diluted
Wi t 1 o fllter d Lhe solid residue hshed
with [Et20 The ¢ ed Et 2&!washi ngs W@:to
OC andNreated vi When the vigprous Keagt.ion
ceaged the resulti ng m'xture was di] uted wifth 0]
separ-ated,—and—t he—agueous—tayer—extracted wWlh Ft20

The conbi ned organics were washed wth H20 and

PREFARATISE BREMptizgd 15 over Na2SO4, filtered, and
concentrate 0 give a pale yellow solid (0.86 g, 79%

yield). LCVMs: M+=230. PREPARATI VE EXAMP
By MSsenfNHal |y the a D procedure set fo
Pr epayath ve Exan o substitutin

E;SN CoI um % o‘%/HaTab‘r'e_t‘:T’t he co
20 showh i n Coluf

conpobieNshovin
3 of Table 6 were prepared: TTABLE 6
WD 2004/ 026229 PCT/ US2003/ 027491 42 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 reflux 72 hours.
The resulting solution was cooled to room temperature, concentrated in vacuo,

and diluted with EtOAc. The resulting precipitate was filtered, washed with
EtOAc, and dried in vacuo (0.47 g, 21% yield).

PREPARATIVE EXAMPLE 33.10:

NH, 0O o H
Os__N
e
Z/ }N + H3C/\OMO/\CH3 Q
N ~—

H
O

A procedure in US patent 3,907,799 was followed. Sodium (2.3 g, 2 eq.)
was added to EtOH (150 mL) portionwise. When the sodium was completely
dissolved, 3-aminopyrazole (4.2 g, 0.05 mol) and diethyl malonate (8.7 g, 1.1 eq.)
were added and the resulting solution heated to reflux for 3 hours. The resulting
suspension was cooled to room temperature and filtered. The filter cake was
washed with EtOH (100 mL) and dissolved in water (250 mL). The resulting
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:




Prep. Columm 2 Columm 3 DATA Ex. 35 LCMS: N MH+=248
N/ I-y FNNFNN OC 36 NNC NNC NN OC

WO 20@R362H3 LCMS: \ \ MH=298 H N N N N N RCTOSZ03/027491
3 HLCMS: M M MH#=196 NNNNOOC 39 HLQGV:
NA N MH#=210 NN NN OC 401 HI \ --- NNNNN
Od 41 LCGvs: N N MH#=2724N\ NN OCd WO
2004/ 026229 PCT/ US2003/ 027491 43

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
HoN H
R OnN=
N. y/
0
33.12 HoN CHj H CHg
>/—\§\ 0o N%g
N. P
N I(N\N
8]

PREPARATIVE EXAMPLE 34

H
N N

- / —
O Cl

A solution of the compound prepared in Preparative Example 14 (1.0 g,

4.73 mmol) in POCl; (6 mL) and pyridine (0.25 mL) was stirred at room
10 temperature 3 days. The resulting slurry was diluted with Et,O, filtered, and the
solid residue washed with Et,0. The combined Et,O washings were cooled to
0°C and treated with ice. When the vigorous reaction ceased, the resulting
mixture was diluted with HyO, separated, and the aqueous layer extracted with
EtO. The combined organics were washed with H,O and saturated NaCl, dried
15 over NaySOy, filtered, and concentrated to give a pale yellow solid (0.86 g, 79%
yield). LCMS: MH*=230.
PREPARATIVE EXAMPLE 35-53.14:

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

only substituting the compound shown in Column 2 of Table 6, the compounds
20  shown in Column 3 of Table 6 were prepared:
TABLE 6



42 H3C H3C ---

NN N\ NN OCd

MH=255 N / N\ NNNN OC

wO2ai4/026239Yi el d = 65% H N N LCMS: MH+= ~ 260
H LCMS: MH MeO

OCH3 N-N O C

46 MeO MeO Yield

44 cl cl -

35%

43 H CN CN LCMVS:

HN f N
ECHI SM0BI027491

NN MBON 290 N-NNN Owci 47 Yield = 32% H LCMVS:
M+ O NC d 298 C N-#21 N-N O ci 48 %-H Yield
:_45%LCI\/B:I\/I—I+SSN236NN/\N‘N 0 d 49 H N
Vi ePrédp= 100% Column 2 Column 3 DATA
Ex.
35 LCMS:
H MH"=248
— ’d g
| Q Frooo N~y
0 Cl
36
N
o e -
o ?\:N> Cl NN~y
o) Cl
37 CF3 CF, LCMS:
MH*=298
N
— o’ —
A A
) Cl
38 H LCMS:
N N MH*=196
- ’d —
Cl
39 H LCMS:
N N MH*=210
o o’ .
o) Cl
40
H
N
I = o’ -
N\N/ S N‘N/
0 Cl
41 LCMS:
H MH*=272
' = e o
N\N/ X N‘N/
o) Cl




NLCMS: M+ 0 _ "~ NN250 N NC 0 W 2004/026229

PCT/ US2003/ 027491 44 50 d H A Yield = 88% LQVE:
woRe04/0de2eh: p2 =314 O A 51 H N Yiel d=43% n LCRSI/US2003/027491

INNN, NN MH+H+=223 O 0 52 H CO2Et COREt Yiel d=30% N

N LCVS: MH=295 NN NN O d 53 Yield=98%H N

LCMVS: ~ ~ MH+=244 CH3 N43N CH3 NN O Cl 53.10 HO
NON NNNN 53.11 %9Hn / N N N\ NN 53.12 Cbz, N
CozZ 5 Yiera =96 N =871~ HaC
Hﬁ/i Y@
N N
| — ’d o
N~y o N~/
0 Cl
43 LCMS:
H CN CN MH*=255
IN — ’s =
/ /
N- ooN=p
0 Cl
44 Cl Cl
Y N
— s e
e D
N~y N
o Cl
45 Yield = 65%
H N LCMS: MH" =
== = = 260
0 Cl
46 MeO MeO Yield = 35%
H N LCMS: MH" =
290
MeO = MeO z =
T R
N~ U N-<
N N
e} cl
47 Yield = 32%
o “ G N LCMS: MH" =
_ N = 298
Cl | Q o K Q
o} Cl
48 H Yield = 45%
/s NN /s | LCMS: MH® =
P g
N N
0 Cl
49 H N Yield = 100%
N 4 ﬁ LCMS: MH* =
Ty Ny | 250
N~N
Cl
e}




oH

oH A 53

53.13 Cbz Cbz Yield
quant .

.14 Yield

99 N N M+ =371
0-yN -

N, N N-N

N M+ =236 N, N

wOl2004/00622€1 WO 2004/ 026229 PCT/ US2003/ 027491  #6T/US2003/027491

PREPARATI VE EXAVPLE 53.15 H O N~~ Cl

N, N~

NN O Cl

5 POCI3 (62 nL) was cooled to 5 C under nitrogen and

di net hyl a
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(11.4 g, 248 eq.)
prepared in Preparative Exanple 33.10 (4.75 g,
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53.16 OHC N NNNN OC 53.177 HCH3 CH3 NC N
NNN IV 0 C W 2004/026229 PCT/ US2003/ 027491 46
wWORERARSEEY VE EXAMPLE 54 Br N NN\ N-N C C PCAUS2003/027491
sol ution of the conmpound prepared in Preparative
Exanple 34 (0.10 g, 5 0.435 nmmol) in CH3CN (3 m -) was
treated with NBS (0.085 g, 451 eq.). The reaction
m xture was stirred at roomtenperature 1 hour and
concentrated under reduced pressure. The crude
flash chromat ography using an
} ‘ Rldn82-1o| ution as eluent (0.13 g, 100%
|eI d). LOVE: M H+=308. 10 PREPARATI VE EXAMPLES

55 67.15 By ly the same pfbcebiure.set forth
in Preparative |Exa 54—0ﬂ1—y->subst|tu |n t he

conmpounds shiiﬁ“@l um 2 of Table R wg conpounds
shown in Columgp3 of Table 7 were pre ared: TABLE 7

Prep. Ex. CqunnZCqunnBCI\/PD 55 LCMG: Br MH=326

/ I\lbbC{Ig, %ZFmDI) Nab Dedh 52 uﬁge}'%geﬁran%lrﬁéli%ylanlhne

(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
onto ice. After stirring 15 minutes, the pH of the mixture was adjusted to 7-8 with
solid NaHCOj3;. The layers were separated and the organic layer was washed with
H20 (3 x 200 mL), dried over MgSOQy, filtered, and concentrated. The crude
product was purified by flash chromatography using a 50 : 50 CH.Cl, : hexanes
solution as eluent to elute the dimethyl aniline. The eluent was then changed to
75 : 25 CHyCI, : hexanes to elute the desired product (4.58 g, 77% yield). MS:
MH*=188.

PREPARATIVE EXAMPLES 53.16-53.17

By essentially the same procedure set forth in Preparative Example 53.15
only substituting the compound in Column 2 of Table 6.10, the compounds shown
in Column 3 of Table 6.10 are prepared:

TABLE 6.10
Prep. Column 2 Column 3
Ex.
53.16
H
Osx_N CI\__N
— -~ —
I]/N\N/ \&‘/N\N/
0 Cl
53.17 H CH; CH,
o NY{ Cl NY{
= e g
TWN‘N/ YY”‘N/
o Cl
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N~~ NCI N-NCI NN C C 57 CF3 CF3 LCVs: MH=376
NNBr NNNNN C CI W 2004/ 026229 PCT/ US2003/ 027491
WOZOEB229 LCVS: N N MH=274 NN n~z NN O €eCTAS2185/027491
LCVs: ~NMH#=288 \ NNNNNC Cd d LCMs: 60 C Br
MH =342 N N\ NNNN C C 61 Yield = 75% N N Br
LCMS: M+ ~ ~ ~ 338 OCH3 NgN OCH3 NN CI C 62 MeO
MeO Yield = 52% 1 Br LCMS: M+ MO = N MeO N 368 NN

NN d d

PREPARATIVE EXAMPLE 54

_ U

N N\N X N\N

A solution of the compound prepared in Preparative Example 34 (0.10 g,
0.435 mmol) in CH3CN (3 mL) was treated with 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
an 20% EtOAc in hexanes solution as eluent (0.13 g, 100% yield). LCMS:
MH*=308.
PREPARATIVE EXAMPLES 55-67.15

By essentially the same procedure set forth in Preparative Example 54 only

substituting the compounds shown in Column 2 of Table 7, the compounds shown

in Column 3 of Table 7 were prepared:

TABLE 7
Prep. Ex. Column 2 Column 3 CMPD
55 LCMS:
N Br MH*=326
’d = ’d =
V/ /
Foo Ny F oo N~y
Cl Cl
56 LCMS:
Br MH"=342
N N
- = ’d =
/ /
Gl Ny Cl o N~y
Cl Cl
57 CF,4 CFg LCMS:
MH'=376
Br
“d = /N =
N~ N~
Cl Cl




Yield = 87% 63 Br LCM5: MH#= C \N CI N 376 C NN
C NN C d 641y Br Yield = 100%LCVMS: MH#+ - s S N
wGa2604/0Bb29NN Cl Cl 65 0 - N Br Yield = 92% \ PEITNS2003/027491
LCVS: M+ // 330 N\ N~ O C WD 2004/ 026229 .
PCT/ US2003/ 027491 48 66 C O Br Yield = 82% \ N~
6~Cl N395 CI NNN C C 647Br Yield=100% N LCVE:
MH=322 CH3 NNCH3 NNC C 67.10 Br OC~ NON

-8 NN NN cf ("T 67.11 Bf o N Q Non( NN \ NjILNMS:

N NYg MH'=274
2 \%} 72 =
/ /
NN N\N NN N\N
Cl Cl
59 Br LCMS:
N NY% MH"=288
= h 4 =
/ Y/
\ N\N \ N\N
Cl Cl
60 Cl Cl LCMS:

Br MH'=342
N

NY%
7~ h = =

/ Y/
NS N\N NS N\N

Cl Cl
61 Br Yield = 75%
N N LCMS: MH" =
~ h -z j%g 338
/ /
OCHg'x N\N OCH3 N\N
Cl Cl
62 MeQ MeO Yield = 52%

Br | LCMS: MH* =

MeO /Nh MeO /Nj%g 368
4 Y/
Ny N~y
Ci Cl
63 B | Vield=87%
N N LCMS: MH* =
cl A=y cl Z j&g 376
Cl NN~y Ol N~y
Cl Cl
64 B Yield = 100%
/] N /] N LCMS: MH" =
=y s st
AN N\N/ X N\N/
cl ci
65 N Br | Yield = 92%
“Ty N LCMS: MH® =
Ny ) 330
. N~
cl N

Cl




67.12 Cbz, Cbz, Yield = 99 NN Br MH# =449 N~ N, N NN
G d 67.13 Cbz Cbz Yield =95 NN MH+ =449 Br N ~
wol20b4hi28d2l CI CI 67.14 C N Br MH =266 N~ \ POIT/@IS2083/027491
NN C C  67.15 Br Yield =quant. N "yN M+ =314 C
Cl  PREPARATI VE EXAMPLE 68: WD 2004/ 026229
PCT/ US2003/ 027491 49 N N48 NN~F N N C C A
sol ution of the compound prepared in Preparative

Exgnplg 35 (@@.3 9, 1.2 mol) 1w CHSCN (15 gil) Wasd =82%
treated wit CS (. 18 g, 1.1 ed.) ndNthe r esull LGN MH* =
sol uti gn hgatw X 4 hof onal 5
(0.032 (g, atldgd and th ‘é S mslution
was stijrred at efI ux overnight. Thé& reaction m xture
was cogled to rooﬁl‘ten‘perature concefitrated ijn vacuo
apg@ the res purified by MYield=100%
using a 209 c.in hexane UEMSLBAH =322
g, gs% yi el 3 W_z / PLE 69:
y gssent cf g /sane in
Preparative Exanplle 64 onlyl substitut]i nght he cionpound
shown ijn Col unmm 2GCbf Tabl e |8, the comSbund shown in
&phgm [3 /8% Tablre 7 Was prep Iw Br
O AN O NW/JS
~ ﬁ ~ —
V/ V
Cl
67.11 7 \ Br
@) /Nﬁ O /N\(g
o N~ o N~
Cl Cl
67.12 Cbz. Cbz, o Yield = 99
T MH" =449
N
‘s = = =
\Q SN-N
Cl Cl
67.13 Cbz Cbz Yield = 95
N N MH" =449
Br
N Nj/g
’d = ’ =
\Q Ny
Cl Cl
67.14 | CIN\ N __ Br MH"=266
p Cln N __
YN o Np?
Cl N
Cl
67.15 Yield =quant.
N N Br MH® =314
’ — g j&g
\\l\l:N> N N\N/
Cl C

PREPARATIVE EXAMPLE 68:
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Table 8 Prep. Ex. Colum 2 Columm 3 DATA 69 N~ C

Yield = 82% N, '~ LCMS: M+ _ NO NN286 C 15
wexideR&24: Br 9IN(Br N N HN Cd So02CH3 Theprorasums/027491

from Preparative Exanple 56 (0.12 g, 0.35 mml) and 4

nmet hyl sul f onyl ani I i ne hydrochl oride (0.065 g, 0.9 eq)

and i Pr2NEt (1.0 nL) were 30 heated to 100C for 48

hours. The reaction m xture was cooled to room WO

2004/ 026229-RCT/ US2003/ 027491 50 tenyperature and

purified by Prepagrative thin Iayeronq\tlogr bhy

using a 5% ' in_MeOH) solty 1

eluent (0.03F g, 23W0Yyield). LCVS: AVHHE 4AQL. 7

np=180- 182C. EXANPLES' 2-21.15: 5 By essenfially the

same procedure se®l forth in Exanple | onlG

bgtl ' ' . 2 of
oA T8 DB ERRELL SRR £ BT Bl 2 6, 12
mnasl IMPOCHESN o WL ) waSakatod Witk NOS D ¢ 8%, et eqprfRpthedesulting
and are prepared: TABLE 9 Ex. Columm 2 Col umm 3
soluipn iated i Talived hors. visitions! NC§ (B3%19, 9.4e0.)2isled and the

resyﬁmgsq?%@ﬂfdﬁ Whs SH#rbb 28reifdx d"\}grﬁ@ﬁt Phé&rdhdtiMEnindtlrew&d cooled

to room temperature, concentrated in vacuo and the residue purified by flash

chromatography using a 20% EtOAc in hexanes solution as eluent (0.28 g, 83%
yield). LCMS: MH"=282,
PREPARATIVE EXAMPLE 69:

By essentially the same procedure set forth in Preparative Example 68 only
substituting the compound shown in Column 2 of Table 8, the compound shown in

Column 3 of Table 7 was prepared:

Table 8
Prep. Ex. Column 2 Column 3 DATA
69 /Nﬂ N Cl Yield=82°/:
o N= O/\E( =\ LCMS: MH" =
o N-
Cl N 286
Cl
EXAMPLE 1:
Br
N Br /N —
Ty = O RNy
Cl N\ N~y

HN
: o1
SO,CHs

The product from Preparative Example 56 (0.12 g, 0.35 mmol) and 4-
methylsulfonylaniline hydrochloride (0.065 g, 0.9 eq) and iProNEt (1.0 mL) were
heated to 100°C for 48 hours. The reaction mixture was cooled to room



FNNFNNI12- C HN116C4 C H2N 1T \ | \ C LQCVS:

MH Nr/ SO2CH3 / N> 41p7_ F NN F NN 232- C HN 235C
weQa@H36c 0 2004/ 026229 PCT/ US2003/ 027491 51 5r8r/us2063/027491

\'' I\ Br L~-C-M5: N \% / N 461; SO2CH3 F NN F N, N

117- HN HN 118C SO2CH3 g CF3 H2N CF3 LCMs: M H+= Br

SO2CH3 Br 511; 1"~> 210- N80\ N N 212C C HN\ 14

SQ2CH3 7 Br H2N Br LCMS: N M+= SO CH 409; N-N 2 3

temﬁlb%'ﬂ’@'andg&ﬂ'uf@d W%tlmg@ cRrorhBfdgRaphyClving N 5%
(10% NH4OH in MeOH) solution in CH2C|2 as eluent (0.033 g, 23% yield). LCMS:

MH*= 477. mp=180-182°C.
EXAMPLES 2-21.15:

By essentially the same procedure set forth in Example 1 only substituting

the compound shown in Column 2 of Table 9 and the amine shown in Column 3 of

Table 9, the compounds shown in Column 4 of Table 9 were prepared and are

prepared:
TABLE 9
Ex. | Column 2 Column 3 Column 4 DATA
2 Br HZN\@ Br kA%Mf :
/N% /N\%g 346;
NG Cl I\ N~ il
cl HN \© 65°C
3 cl HzN\@ cl LOMS:
/NVS /N% 339;
FooN N~y Foo N~y T&z_
cl HN\© 116°C

4 cl HZN\©\ cl g
/NV& 50,CH; /NV& el

FooS Ny NG me

cl HN 235°C




Cl HN\ 168C 9 Br

NN N, N np=

H2N \ Br

wOCT4W32093/ 027491 52 10 H2N \ |

N 405; 2 3 MP=
H2N \ \ LCME:

M H=

NN\ NN 210- C
S2CH 407; p np=

216C SO2CH3 12 G H2N G L&MS:

LCVS: N N M=
144C Cl HN WO 2004/ 026229

\ LCVS: MH RCT/SS200B1027491
HN 211C SCO2CH3 11 \

345; \O0

N-N 213- H N

I I Br MH= N

SQR2CHAN 477; i mp= NN\ NN 249- CI FIN 253C SO2CH
5 I3 RN Yield = B f,Nl 72% C I N LCVE T NN [LCMS:
al 5 $+ ROl HN . Br MH'=
~ \[4& S0O,CH3 i ﬁ ::,]6;.1
F N N\N F x-N-N 117-
0
Cl HN\©\ 118°C
SO,CH;
6 CFs HN CFs LCMS:
5]
Br SO,CHj; Br 511;
N N mp=
o o i
o N-pf N~ 212°C
Cl HN\©\
SO,CHs
7 Br HoN Br LCMS:
" L = 0o,
’d = e — 409_
/ 3
NS N\N SOZCHS N N\N/ mp=
214-
Cl HN\©\ 215°C
SO,CHs
8 Br HoN Br LCMS:
N \© N MH"=
‘s — ’d =
/4 /) 331;
X N\N N N\N mp=
166-
Cl HN\© 168°C
9 Br HyN Br LCMS:
/N — \© /N — MH+=
) ) 345;
NN x-N-N mp=
144°C
Ci HN@




~, 0 14 H2N Yiel d

a OCH3 \ N, N 429.
wOCH4W32003/ 027491 53 15 H2N Yi el d=

N LCMS: MH#= CH3 NN HO CH3 N-N 395 C

Br Br 75%

N LCMS: M++= OCH3 N, N

Cl HN\ C WO 2004/ 026229

Br | |
HN\ OH 16 \

BrPC9A%200B/027491

HZN \ Yield = Br Br 45%CI NC C / N LCws: d
NN HO CI N'N 49M+ 7= Cl HN5ZI HO 17 Br H2N ( \ \ Br
NT NC NNCO N N HOCI HN HO 18 Br H2ZN \ | \
10 Br -yN HoN LCMS:
o]
2N SO,CHj SN 405;
N ) y) mp=
X-N-N X-N-N 210-
ci HN 21re
: ~S0,CHs
11 HoN LCMS:
N L bors
7N SO,CH; 7N ;‘10p7_5
o N-N X -N-n 213-
Cl HN\©\ 216°C
S0O,CHs
12 | Cl HoN Cl LCMS:
Br \©\ Br MH*=
/N\[ég SO,CH; /N%g 477;
/ / mp=
x-N-N NN 249-
Cl HN 263°C
i ~50,CHy
AN Yield =
13 Br 2 \©\ Br 7;?%
cl /N\(%g N | © /Nj% LCMS:
I NG (0 C NNy i =
cl HN
i NTY
Lo
[
HoN Yield =
14 Br 2 Br 7éec%
/N% N LCMS:
OCHg N~/ ol OCHs 'S\ N/ per
cl HN. ;
cl




NNOCH3 C NN CI HN\
PCT/ US2003/ 027491 54 19 N Br
waoeha/bb22€l NN G \ NN C HN\
MH / SQ2CH3 z 393;
H2N \ Br

LCVS:

N~ 1 |

/' N =
192 H N 194C S02CH3 21 Br

/

OCH3 WD 2004/ 026229
H2N |

\W V%1 \ Br L

OCH3 20 H2RCYNUS2003/027491

N N nmp=
LCMS: N~ )/ N

445: SO2CH3 \ NN\ NN 2053202- C HN 204C SO2CH3
21. 0 Br HZN N O Br N 10 SC2CH3 NN NN C HN
) \LS02CH3 21. Brf N Br 11 0 ~[N O
AN Yield=
15 Br 2 Br gcﬁf
/N% /N%g LCMS:
CHz '\ N~/ HO CHy '\ N~y g"gg=
cl HN. ;
OH
H,N o
16 Br 2 Br 4Yéeo/lod
Cl = N cl Cl /N — LCIYIS:
Cl NN~y Cl NN~y =
HO N 497.
cl HN
cl
HO
17 Br HzN Br
o NN/ ~ O N\ _N</
N HO N
Cl HN. :Ar
HO
18 Br HoN Br
= = /N
Cl N\ N~ OCHs Cl N N=
Cl




S2CH3 N,N\ N-N C HN SO CH

21. Cbz,

H2N bz, N N Br

Br 12 NN SQR2CH3 b NNN CI HN SO CH WO
waQo/a@a229 PCT/ US2003/ 027491 55 21. Cbhbz H2NrCbaiS2063/027491
13 NBr SO2CH3 Br NN NN CI HN SO CH 21. Br H2N Br M+
. C NCO N401 14 SO2CH3 NN N-NC -CL sOQ2CH3
21. Br H2N 1ZI Br 15 NN S8#CH3 N N NN Cl HN SO2CH3
Addi ti onal data for select exanples is shown bel ow
TH.NVRHLBCHR). S 8. 21 TH), §07 (s, 1
6- 7464 £m 2H),60-7. 3¢ 3Hy, 7/10-7.07
. s, |1H), 8799 ¢dd, |[IF 5 %%Hz 4H)
Ny 541, 4.5 Hz, 4H).| cI X N\N/
L
OCHj
20 HzN\©\ LCMS:
MH"=
/NVC SO,CHg /NVC 398,
/ V7, =
- N~ mp
NN NN 192-
Cl HN 194°C
i ~S0,CH3
21 HoN LCMS:
N Br \©\ N Br M2H+=
= % SO,CHs = j&g 445;
- / - / mp=
o N~N NN A
Cl HN\@\ 204°C
SO,CHg
21. — Br HoN ~ B
O N SN N '
10 ~ = SO-CH = %
. N\N/ 2 3 A N\N/
Cl HN\©\
SO,CH,
21. |y | Br HoN & Br
11 (@] /Nw%g SO.CH O =N
/ 2 3 Y/,
N o N
Cl HN\©\
N Cb S0LH,
Cbz Z
N
12 7 SO,CHj Z Wég
NN N\N N N\N
Cl

L
SO,CH3
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EXAVPLE 14: 1H NWR (CDCI3) 5 8.16(s, 1 H),8.14(d,
J=2.1 Hz, 1 H, 7.63 (m 1 H),7.5-7.45 (m2H),
w6 208/0Z2609(m 3H), 6.84-6.76 (m 2H),6.64 (m 1PEN/US4000827491

(s, 3H). EXAMPLE 15: 1H NMWR
(CDCl 3) 58. 32(s, 1H) 7.51(d, I H),

7.43-7.33(m 4H),

6.78(d, 10 2H),6.72(t, 1H) 552.52(s, 3H). EXAMVPLE 16:

1H NMR (CDBOD) S 8.31 (s, 1H),

7.75-7.69 (m

2H) . |EXA

21.2H), Cbz64-7. 60 (m | 2N 6-
H ., 1. @
/ U$2003/ 02@491 56 B Big

_f sul fanilficyacid (3.10 g,

PPN

(80 |mL) was added u
17.9
[ '\bTN, 1.143 g, 35.8 mmmol)), the
S | 25C for| 2 hr, then the produgiy
Preparative Exanplle 54 (5.00 g, 16.2 nmol) @ added.
The m'xture was sti rred at 25C far 24 hr, th gbvaqt

7.37 [(nch2H), 6. 37 (s, 1
22 WO 2008

026229

N HN ) #808H
Ne m xture
mmol )| an H (60 %

XtNre 5 was
fram

21 WS l1ICII C |JUI al IIC I CDI Ut wWwasS pl‘Erl I I cu vy
ch wogr phy on SI2| [ 0@ using ELl % MeOH (4:1)
14 as enT—ty9 vyi eId pal alid[(2, g, 32%
K( : §g’56%9

MH" =
401

yi el . M= 447. np 10 MPLES 23-26 By
essent i aIIy the sanme procedure set faiNh in Exanple 22
only st stltutlng t he conpound shown i um 2 of
Tabl e 10 and the am ne shown in clol umm sd.ahl e 10,
the conpounds shown in Columm 4 aof Tabl e 10 wer e
21.pr epared. TABLE 10 R~ cstum 2 @ 4 DATA
1524 LQMES: Br M2HH \N~N~
NI g Cl |HN \ SOBRS2e86:| o ‘Br H2N | Br
LCVE: N~y \ N\N

Cl

i ~SO,CH;

Additional data for select examples is shown below:

EXAMPLE 13: 'H NMR (CDCls) § 8.21 (s, 1H), 8.07 (s, 1H), 7.66-7.64 (m, 2H),

7.60-7.39 (m, 3H), 7.10-7.07 (m, 2H), 6.56 (s, 1H), 3.99 (dd, J = 5.1, 4.5 Hz, 4H),

3.31 (dd, J = 5.1, 4.5 Hz, 4H).

EXAMPLE 14: "H NMR (CDCl3) § 8.16(s, 1H),8.14(d, J=2.1 Hz, 1H), 7.63 (m,

1H),7.5 -7.45 (m,2H), 7.23-7.09(m,3H), 6.84-6.76 (m, 2H),6.64 (m, 1H), 4.03 (s,

3H).

EXAMPLE 15: "H NMR (CDCl5)88.32(s, 1H),7.51(d, 1H), 7.43-7.33(m, 4H), 6.78(d,

2H),6.72(t, 1H), 2.52(s,3H).

EXAMPLE 16: "H NMR (CD30D) § 8.31 (s, 1H), 7.75-7.69 (m, 2H),7.64-7.60 (m,
2H),7.56-7.37 (m, 2H),8.37 (s, 1H), 4.79 (s, 2H).

EXAMPLE 22
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I / N 465

wOl28@26¢28 395;

EXAMPLE 27 ftBr
mmol ) ,

for 2.5 hr
propyl ami
m xture
then 10 &y
chr omat ogr ap
(20:1) as el uemnt
54% yield).

O\

N-N N, N MP

l'ica gel

usi ng
t yield pale yell owiQli
LOVS: M= 486. np=201-203
28-67 By essentially the sane procedure
Exanpl e 27 only substituting

SCGaHmM \ NWF N PNNB>250 ClI HNC
SO03H WD 2004/ 026229 PCT/ US2003/ 027491 57 26 H2N LC S;
>2500 CI HN C SOBHT/US2003/027491
/ NNNN NNHN HN\
SO3H O 'O 5 The product from Exanple 22 (44 ng,
and PCI5 (21 ng, 0.186 nmol)
1, 2-di chl oroet hane were stirred and refl uxed under
The m xture was cogle
e (0.20 nL, 2.4 nmol)
grre Fat 25C for ()
and the resi due wd

I \' H SN
0.10
i n anhydr ous

to 25CB
adﬂed, and t he

| vent was
rified by

a N Et oAc

(26 ny,
MPLES

&L in

15 the conpound s?wovvn in

CoI urm 2 of Table 11 and the am ne shown in CoI um 3

R

Col umm

l‘JagdasddS dp l\JAﬁdelzrr}\lz to a mlxture of

N2

suﬂ%nﬁlc acid

(3.10 g, 17.9 mmol) and NaH (60 % in mineral oil, 1.43 g, 35.8 mmol), the mixture
was stirred at 25°C for 2 hr, then the product from Preparative Example 54 (5.00

g, 16.2 mmol) was added. The mixture was stirred at 25°C for 24 hr, the solvent

was then evaporated and the residue was purified by chromatography on silica gel
using EtOAc:MeOH (4:1) as eluent to yield pale yellow solid (2.32 g, 32% vyield).

LCMS: MH"= 447. mp>250°C.
EXAMPLES 23-26

By essentially the same procedure set forth in Example 22 only substituting

the compound shown in Column 2 of Table 10 and the amine shown in column 3

of Table 10, the compounds shown in Column 4 of Table 10 were prepared.

TABLE 10

Ex. Column 2 Column 3 Column 4 DATA
24 Br HoN SOzH Br LCMS:
N M2H"=

“ = = \fg 445;

/ y/ mp=

N~ N~ P

NN X-TN 206-
Cl HN \©/SO3H 208°C
25 Br HaN Br LCMS:
‘ N N M2H'=

> jég SOH Z % 465;
F N~ x-N-N 5050°

SO3H
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20 WD 2004/ 026229 PCT/ US2003/ 027491 58 TABLE 11 Ex.

Columm 2 Colum 3 Columm 4 DATA 28 Br H2ZN \/ Br LCMVE:
wWORB4026494; np= 101- / N 104C N-N\ NN HN HRCY/us2003/027491

S8H 0SO 29 Br \ Br LCVS: M2H = HNN239; np=237- 239C

T- NNN-NHNHN\ SGBH ~S~- N OO0 30\ Br H2ZN-\OH
L 975- /| N 177CHN\ HN H

I \ Br LCMS: M= 488; np=

S03H OSO -SOH 31 Br NHACQH Br LCMS: MH = 444 np= 206-
26 / 208C N e i 1 8_NHJ 00 32 H2N [ LCMs:
\ N MH/ = 458, 1- N MH =
ZNF SO3H e 395
/ - mp
YN N >250°
cl HN\©\ C
SOzH
EXAMPLE 27
Br
Br _N _
N /
s // - N N\N
N-
NN HN
! o8
)
SO3H 00

The product from Example 22 (44 mg, 0.10 mmol), and PCls (21 mg, 0.10

mmol) in anhydrous 1,2-dichloroethane were stirred and refluxed under N for 2.5

hr. The mixture was cooled to 25°C, propylamine (0.20 mL, 2.4 mmol) was

added, and the mixture was stirred at 25°C for 2 hr. The solvent was then

evaporated and the residue was purified by chromatography on silica gel using

CHCl:EtOAC (20:1) as eluent to yield pale yellow solid (26 mg, 54% yield).

LCMS: MH*= 486. mp=201-203°C.
EXAMPLES 28-67

By essentially the same procedure set forth in Example 27 only substituting

the compound shown in Column 2 of Table 11 and the amine shown in Column 3

of Table 11, the compounds shown in Column 4 of Table 11 were prepared:




/I N 233C N

PCT/ US2003/ 027491 59 33 \ H2N-"

LCMs: WH =

N.NHNHN\ H SO3H O 0 WO 2004/ 026229

Br NHBOC

wero@86220p= 195- N 197C NN N-N H HN HN QSNNPBODS2(861827491

OOH,I 341 \ Br Br Br LCM5: MH =N N~ 717; NNN N-N
NNNHN NH2 HN\ HN_ NNBr SO0O3H S~ 11 0 0 N35\ Br
\ Br LQVS: 536; 6; np= 21 5816- / Nom( H2ZN \ N~ 218C
NNN> NNHNIT \i SOHHN/ S, N\ | 300 361 \ Br
H2ZN\ - OH Br LOVS: M = /;[NBQQZ“W[): 165- 168C \ N ~-N
\ INN HNHN\ H SO3H
EX. Column 2 Column 3 Column 4 DATA
28 o HaN__~ Br Py
/N% /N\{ég 104°C
2 N‘N/ NN N‘N/
HN HN
SN Lk
SOsH SO
o)
29 | 5 LOMS: M2H'=
L 'S L s
X N‘N/ x ‘N/
L ol
SOgH s
o)
30 Br HzN \/\OH Br kggﬂ ?nphi T 75-
/Nwég /Njég 177°C
2 N‘N/ = N‘N/
HN HN
L LOW:
SO4H ,/S\\/N\/\OH
o]
31 Br NH4OH Br ljﬂm ﬁip“ﬂ;;_
/N% /N% 208°C
S N‘N/ X N‘N/
HN\©\ HN
SOgH ,;s\(NHZ
oo
LCMS: MH'=
32 Br HaN Br 458; mp= 231-
/N% /N\[;g 233°C
X N‘I\f X N‘N/
HN HN
L LOW:
SOzH /S\/N\
O/\




37 \ Br H2N Br

MH= / N1 Br
NN HM ~ HN 7

LCMS: WH =

150C NN NN HN HN H SO3H ,
waQo/aa229 PCT/ US2003/ 027491 60 38 \ Br
523; np= 192-

H

522;

\

nmp= 147- 1 N/ s N

S N\

~\ N/ N 195C i
[ [ S.NI

OO0 W
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Trifluoroacetic acid (2.0 mL) was added at 0°C to a solution of the product
from Preparative Example 33 (200 mg, 0.34 mmol) in anhydrous CH>Cl,. The
mixture was stirred at 0°C for 5 min, then at 25°C for 90 min, and then it was
poured onto solid Na,CO3 (10.0 g). H20 (150 mL) was added and the mixture

10  was extracted with CH,Cl, (3x25 mL). The extracts were dried over Na;SOy,
filtered, and the solvent was evaporated. The residue was purified by
chromatography on silica gel using CHxCl2:MeOH:conc. NH;OH (10:1:0.1) as
eluent to yield pale yellow solid (100 mg, 60% vyield). LCMS: M*= 487. mp=110-
112°C.

15 EXAMPLE 69:
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151 .
SO,CH \©\
223 SO,CH;

To a solution of the compound prepared in Example 21.14 (0.10 g, 0.25
20  mmol) and prolinol (0.12 mL, 5 eq.) and iPraNEt (0.22 mL, 5 eq.) was heated to
reflux 24 hours. (Yield: 0.09g, 80%). MS: MH" = 466; m.p. = 177- 180 °C.
EXAMPLE 70-78:
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To a solution of the compound prepared in Example 21.12 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
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ASSAY:
BACULOVIRUS CONSTRUCTIONS: Cyclin E was 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 was approximately 45kDa. CDK2 was cloned into pVL1393 by PCR, with
the addition of a haemaglutinin epitope tag at the carboxy-terminal end
(YDVPDYAS). The expressed protein was approximately 34kDa in size.

ENZYME PRODUCTION: Recombinant baculoviruses expressing cyclin E
and CDK2 were co-infected into SF9 cells at an equal multiplicity of infection
(MOI=5), for 48 hrs. Cells were harvested by centrifugation at 1000 RPM for 10
minutes, then pellets lysed on ice for 30 minutes in five times the pellet volume of
lysis buffer containing 50mM Tris pH 8.0, 150mM NaCl, 1% NP40, 1mM DTT
and protease inhibitors (Roche Diagnostics GmbH, Mannheim, Germany).

Lysates were spun down at 15000 RPM for 10 minutes and the supernatant
retained. 5ml of nickel beads (for one liter of SF9 cells) were washed three times
in lysis buffer (Qiagen GmbH, Germany). Imidazole was added to the baculovirus
supernatant to a final concentration of 20mM, then incubated with the nickel
beads for 45 minutes at 4° C. Proteins were eluted with lysis buffer containing
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t he conpounds shown in Colum 2 of Table 13, the

conpounds shown in Colum 3 of Table 13 are prepared.
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captur\gd o%t[o 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 were eliminated by washing the beads twice with 2M NaCl
then twice with 2 M NaCl with 1% phosphoric acid. The radioactive signal was
then measured using a TopCount 96 well liquid scintillation counter (from
Packard/Perkin Elmer Life Sciences).

ICso DETERMINATION:  Dose-response curves were be plotted from

inhibition data generated, each in duplicate, from 8 point serial dilutions of

inhibitory compounds. Concentration of compound was plotted against % kinase
activity, calculated by CPM of treated samples divided by CPM of untreated
samples. To generate I1Csq values, the dose-response curves were then fitted to a

standard sigmoidal curve and ICsq values were derived by nonlinear regression
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N, / OO0OBr 300029 bNHNH SIN---"COH Br 31 0.045
N HN INH2 OSO Br 32 0.0577N_N HN H O O Br 38 0.040
2
o 28 0.080
N
HN
H
C\,s:“\/
o 30 0.029
/N —
N N\N’
HN\©\
H
/IS\\’N\/\OH
o 31 0.045
N
HN
[ j\,/S\:NHZ
OO0
o 32 0.057
N
HN
H
/S\N\
O/\
o 38 0.040
/N ==
HN
H
CL,S(“ S
o L _n
o 42 0.070
/N —
~ N‘N/
HN u
\©\//S\\’N\/\O/
(o]




NNHVH s SN~ ,\ 00, ~NBr 42 0.070 NN HN H
O 0 WD 2004/ 026229 PCT/ US2003/ 027491 73 Br 43 0. 034

wWa'2004M26220 N> HN o H SIN Br 47 0.034 1 0 , PCE/USMNOBI027491
HN (OH jSIN~~OH OOBr 48 0.025 10 N,( NN NH

1 0INN, 00 Br 50 0.030731/ N\

o 43 0.034

o 47 0.034

o 48 0.025

o 50 0.030

o 53 0.011

V.
™ N\N

As demonstrated above by the assay values, the compounds of the present
invention exhibit excellent CDK inhibitory properties.

While the present invention has been described with in conjunction with the
specific embodiments set forth above, many alternatives, modifications and other
variations thereof will be apparent to those of ordinary skill in the art. All such
alternatives, modifications and variations are intended to fall within the spirit and
scope of the present invention.
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NNN HNH O0OSI NOH 1 OOOHBr 53 0.011 1 o N~~(
ANN HN 1 HN , OSO As denonstrated above by the
wagseEy2eab ues, the conpounds of the present i RCBUS2@®BE/027491

exhi bit excellent CDK inhibitory properties. Wile the
present invention has been described with in
conjunction with the 5 sperdafic enbodi nents set forth
above, nmany alternatives, nodifications and ot her
variations thereof will kg gpparent to those of
ordinary skill in the artT AT such alternatives,

Whatgeicidimediions and vari ations are intended to fall
within the spirit

1. o obonpadedBeeeanteRneroT R AT v Wt is

claimed is: 1. A conpound repregented by the

structural formula: 3 R 4 N HN,R5 Formula I
or a pharnaceutically acc tabl ® salt or solvate of
¥$ ah unsubstituted aryl or

sai d conpound, wherein: R*
aryl substituted with one on _nore noieties which

noi eties can be the same & different, each noiety

bei ng independently sel egigdidf romt he group
consi sting of hal ogen, CN, -OR5, SR5, -CH20RS5,

or a-[aDrREeutiCallySagidptali¢ Galk B6 soh/ste)aﬁ 48 ROMMPONRBRG herein:
) Cﬁ-’@s'\é%SunSUbs?Futed acxf':or ar{/]l substituted with one or more moieties

which moieties can be the same or different, each moiety being independently
selected from the group consisting of halogen, CN, -OR®, SR®, -CH,OR®, -C(O)R?,
-S03H, -S(02)R®, -S(02)NR°R?, -NR°R®, -C(O)NR®R?, -CF3, -OCF; and
heterocyclyl;

R?is selected from the group consisting of R, alkyl, alkynyl, alkynylalky,
cycloalkyl, -CF3, —C(Og)RG, aryl, arylalkyl, heteroarylalkyl, heterocyclyl, alkyl
substituted with 1-6 R® groups which groups can be the same or different with
each R® being independently selected, aryl substituted with 1-3 aryl or heteroaryl
groups which can be the same or different and are independently selected from
phenyl, pyridyl, thiophenyl, furanyl and thiazolo groups,

E%/(CHZ)m\/_\

8 [ 8
N-R é—aryl—N N—R

{ 8
§—(CH2)m—N N—R
— , . and

o aryl~-

T NR8

R? is selected from the group consisting of H, halogen, -NR°R®,
-C(O)NR®R?, alkyl, alkynyl, cycloalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl and heteroarylalkyl,
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heterocyclyl; R2 is selected fromthe group consisting
of RO, alkyl, alkynyl, alkynylalkyl, cycloalkyl,
wWoehR/026220 02) R6, aryl, arylal kyl, heteroaryl al RgI/US2003/027491
het erocycl yl, alkyl substituted with 1-6 R9 groups
whi ch groups can be the sane or different with 15 each
RO bei ng i ndependently selegged, aryl substituted with
1-3 aryl or heteroaryl groups which can be the sane
or diff nt and are independently selected from
phenyL/9;§?T¥gl t hi ophenyl g furanyl and
groups, /--\ (CHQ)n1N ~ CH26\ B -aryl -N
I N nd % | oN-
grBﬂﬁﬁgiggbzfiﬁéxgg H,
al kyl, al kynyl | oal kyl, -
het erocycl yl , heterocyclylalkyl heteroaryl and

het er oaryl al kyl , WO 20 8229 PCT/U82003/027491 75
N1-2 Rs %N\ R} N nd -2 N R8 wherein each

of said al kyl, cycl oal yt~garyl al kyl ,
al kyl ¢ heteroaryl and

heterocyclyl, heteroc
het er oaryl al kyl for R3 the heterocyclyl 5 noieties

whose structures are shown inmedi ately above for R3
wherain ¢érchsolbsaid aﬂ«tyéd:ycbalkyptarwn anylgtkyln he‘@ems@lw 1y

bst,i t th b
netGiRgTeuRIE b ane MRl Bty e Siadieint
monéﬁé@ Whedefstmtires a% QMEWn Qﬂﬁﬁcﬁétb@gabﬁveﬁaf R@%@n b éi)ﬂstltuted

aryl, cycl oal kyl - (CR4AR5)"OR5, -
or opfipaaly ind %r)ﬂmmtutewmw ot OLY m@letl@(\@jjnnhw be

the SﬁE%S? ngﬁgg Orﬂggg%%@ﬁ'ﬁgﬁ%e%ﬁw ?%T)[&gfrpm the group

coneistmg of Rﬁlog%nHalklyl alrlytyclddikylsCse) @l €dCFs, om:RﬂaS)g@laaporafs
NRBP e SR B NR R BORRS SEIRT -GBS, SRk
Sy ‘) I,
SRR Ao e At o
hetFé iedy,diald ar laikyl;
R%is H or alkyl;
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
independently selected from the group consisting of halogen, alkyl, aryl,
cycloalkyl, heterocyclylalkyl, CF3, OCF3, CN, -OR®, -NR°R"’, -N(R®)Boc,
-(CR*R®),0R5, -C(02)R?, -C(O)R®, -C(O)NR°R™, -SO3H, -SR"’, -S(0,)R’,
-S(02)NR°R, -N(R*)S(02)R’, -N(R®)C(O)R” and -N(R®)C(O)NR°R;

R"is selected from the group consisting of H, 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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30

heteroaryl, and heteroaryl al kyl can be unsubstituted

or optionally substituted with one or nore noieties
wohbeh2ean be the sanme or different, each noi ePgThSRIVG/027491

i ndependently selected fromthe group consisting of

hal ogen, al kyl, aryl, cycloal kyl, heterocyclylal kyl,

CF3, OCF3, CN, -OR5, -NR5R1fg - N(R5)Boc, 20

-(CRAR5) "OR5, -C(02)R5, -C(OR5, -C(O NR5R10, - GSH

iy S o RO AU o

cycrbathyi tHﬂe@cgulplexﬂqhsEEj:, IO‘@F;QfCN‘I -QRKyNR*BPy-N(R® )Boc

—<Cfﬁ‘£ r.?éa ¥ R RO R R GIC %ﬁ%ﬁy%eﬁ&,ﬁmw
-S(O) ze@ Rél NJ(R’S)@(b)RaéMHPNFR b(ﬂd))wrla“
cycloalkyl e yl

rocyclyl heterocyc
het er oarquoptlana”)h@ %?eadﬁ alirkine mmtbeNﬁl%&u%sm(tﬁUR énd R®in

the fioigh 0335 oAb et tath oo AR <GelHin B pRikBRye
moi¥), 2Pé BRSPS EIVERO0S t‘i&éfkﬂﬁ,’clymloﬁét? %@W@fﬁ%d Bstituted or

selected fromthe g roug consi sting of halo }% al kyl ,
optigpglly independanidybeing substitiad yithore or nusre Rogrosipsen,

- SR iRt ot )00 oo ISEITTR! il cyciGaie) B, heteroaryt

arylaﬂ‘s(yDﬁDud\lRéREranylM(IRB) Bhe@iRéach Nf BaGKY Roychoadkyl, heteroarylalkyl,
any Do STy RRBRE el i 58 kSRt onpnafiofoeperabity

substEeRPwiti®Bh S heldRBidtRESIMER chA HeXhB'sAnty 6F Qﬂeké/r{t Qéch

heterocyclyl nmoiety, with each of said cycloal kyl
moiktit leeibg yirdgpendsndy yel@@teq:gfrgmnstbbsgmwmpemslstnng ofalnalogam gkyl,

o PURERSEEL R TENELBRE OISR PlorRee e

-C(@bﬁx%/l SRG‘ZICBQ@)R\?‘P ~-SEDYNRREY, ethla?)sl(o JR@@, A(RPIB ()R Badd
roaryl gl kyl, wherein each of sai al kyl,
-N(%y)Q(@éNRy'R ‘heteroarylal kyl, aryl, heteroaryl and

t
ﬁz‘l’epe%I| {t?@fr% s{#paé QHBSEHQOE?OL &E{yrr:)ol eties
@@)NR?R?%,nOQ@)RFmdse&(@z()R .different, each noiety being
ey 6 %Sua;gﬁaérug%fﬁ@%géﬁ A
-C“‘%w g8 R RO, SO SRRSO R
-N(Rf\)Q(a@))B aor) RY(R )C(@}kﬂ%?w&)m and - N(R5) C(O) NR5R10; R8
|s sel d fromthe group consisting of RG6,
@gﬁ%@ -S(02) NR5R10, -C(O R7and -S(02)R7; RO is
selrﬁ@teﬂ)/ﬁromthe group consi sting of hal ogen, CN,

- NR5R10, 20 C&O ) NR5R10, -OR6, - SR6, 5.
with ’gb@(fgjlcpwmg ;gp@@pmp@pthgt w gmﬁg)sg(roglymshtuted phenyl then R%is

not ﬁ?}g{t‘r’-gg@%?gﬂﬁ or N&één%loéh'ﬁ?ﬁ%ﬂat v%érq tl'\p@'. rf‘BﬁIenyl substituted

with a hydroxyl group, then R? is halogen only.
2. The compound of claim 1, wherein R is an unsubstituted aryl or aryl
substituted with one or moieties which moieties can be the same or different with
each moiety being independently selected from the group consisting of halogen,
CN, -OR®, -S(02)NR°R?, -SO;H, CH,0R?, -S(02)R?, -C(O)NR°R?, -CF3, -OCF3 and
heterocyclyl.

R?is R%is halogen, CF3, CN, lower alkyl and cycloalkyl;



with the follow ng provisos: (i) that when Ris an
unsubstituted phenyl, then R2 is 25 not al kyl,

woc(@apeay aryl or cycloal kyl, and (ii) that wRemnUR2:(03/027491
a phenyl substituted wth a hydroxyl group, then R2
is hal ogen only. 2. The conmpound of claiml1, wherein R
Is an unsubstituted aryl oryaryl substituted with one
or noieties which noieties can be the sanme or

di fhBrant. _ : . : ; . _
o et ARG B R EA bOASARPIEN b it
one QRBore mm@emctedmthélb&ﬁ%consﬁtM)cﬂﬁlalogen CN, -OR5

CF%acf)%g v@fsalk)@:,qnq Ilg1l ﬂwtggqg&%% @%{pgw sub@tuted with
one28|9|44098ﬁ?eﬂ@tle%@_élé@@(f?drﬂ%@fgﬂouﬂ or]??s oar ﬁlog CfN -ORS,

unsubstituted aryl, unsubstituted
5 CFsub$ifis atietiand cycloaligl, or nore i eti es sel ect ed from
t he %r onsi sting of halogen, CN, -OR5, CF3,
,X@ﬁal kyl and cychoal kyl, heter clyl
heter aryl supstituted \et |

sel ect\ed frophNthesgRr NSl | gR%T-,haI 0g )
- OR5, -(153, nd c}cl oal -2
1-2 8 NR8 N\ RS1:2 an 8 CNS R4 is H On- and

alkyl; R5 is Hor lower alk 10 mis 0 to 2; and
nislor2. 3. The conpound Zaim 2, wherein Ris an
unsubstituted phenyl .zs4.! The npoynd of claim 2,
wherein R is phenyl subs i tuted h one or nore
rmieties sel ected fromth nsisting of F, O,
- SMBH, -S(02) NRSR6, 15 -S((Q2) CH3, - NR5RIO,
(}R JﬂlPBJ@’Y\%‘t"‘WW CF3 and norpholinyl. 5. The

CONBDUN of (2, Wherein Rz is F, d, Br, CF3,
| oner al I? FO"%’?'@W oal kyl. 6. The corrpound of claim
10 2, m,hsﬂéoﬂ BBdis H, |ower alkyl, unsubstituted aryl,

aryl sgbs ituted with one or nore npieties which can

be or different,
3. The compound of claim 2, wherein R is an unsubstituted phenyl.
4. The compound of claim 2, wherein R is phenyl substituted with one or more

moieties selected from the group consisting of F, Cl, Br, CN, -SO3zH, -S(02)NR°R,
15 -S(02)CHs, -NR°R", -OH, hydroxymethyl, CF3 and morpholinyl.

5. The compound of claim 2, wherein R? is F, CI, Br, CF3, lower alkyl and
cycloalkyl.
6. The compound of claim 2, wherein R® is H, lower alkyl, unsubstituted aryl,

aryl substituted with one or more moieties which can be the same or different,
20  each moiety being independently selected from the group consisting of F, Cl, Br,
CF3, lower alkyl, methoxy, and CN, or

s ey

7. The compound of claim 6, wherein said lower alkyl is methyl, ethyl,
isopropyl or tert-butyl.

25 8. The compound of claim 2, wherein R* is H.
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20 each noi ety being i ndependently selected fromthe
group consisting of F, d, Br, CF3, |ower alkyl,
worbhamzgz2oand CN, or 1-2 -2 R8 R8 N N 12 or PCT/TiS2003/027491
conpound of claim®6, wherein said |ower alkyl is
met hyl, ethyl, isopropyl or tert-butyl. 25 8. The
conpound of claim2, whereipgR4 is H WD 2004/ 026229
PCT/ US2003/ 027491 78 9. The conpound of claim 2,
9. Whefd EOIR?OUI%%Hf clatf 2, W‘%r?iﬂ'ﬁmlgw of claimz2, wherein
mis O. . e conpound claim 2, vvherelans
10.4- (e Msoum@nﬁbl)anhéwy\mer&m mThe. conpound of claim 2,

1.5 CY BTGIRAPT ol 2o TP H i 4 el BBRRY i

12.6, TREESIBORA | bﬁclle\ﬁﬁ leWHetré'h@z Bf@nBP lscﬂjropblelémyl cyclopropyl,

substituted with - . The conpound
CYC&WtYhOGCYQHQE@Wh R3 |s tert butyl or isopropyl. 15

CHIEPIBHRof or s, et BB B4Ry bUPILRER S Beny
sub%ﬂtmédjly\hmhg(@g NFEPR?Bt hoxyphenyl, 1-2 or 1-2 R8 1-2
16.__The conp ound of claimé, V\pereln R3 i

14.3_(the fs@mepsﬂ%pﬁylp)rm@emmeremﬁ istad- bé@ﬂﬁéfﬁﬂprepylm ai m

S e R Sl el =2

OCH3, where nislor2. 19. A conpound s
group consi sting of:

dichlorophenyl, 2-methylphenyl, 2-methoxyphenyl,

<{>1-2/\
) F
122 i

16.  The compound of claim 6, wherein R® is 3-(trifluoromethyl)phenyl.

17.  The compound of claim 15, wherein R3is:

N\ 77N
N
I e
or 1-2 .

18.  The compound of claim 17, wherein R® is (CH2),OH or (CH2),OCH3, where
nis 1or2.

R8

19. A compound selected from the group consisting of:



WD 2004/ 026229 PCT/ US2003/027491 79 1\ Br 1\ C | /
NC _ -d/ FN NNFNNN \ HN\ HN HN 1/ \% SO

waeR00422&829CF3 1\ Br | \ Br N F NN NN HN 1PCTAHINR2G03/027491
SOZCH3 SO2CH3 N Br Br Br N \ NN NN NN HN HN \
HN\ SOCHLI%2 3 C''"IlyNcx1lcd HNI1 \ HN 1\ SO2CH3
S2CH3 5 WD 2004/ 026229 PCIHUS2003/ 027491 80 Cl Br
Br NN~ C NNNN HN HN SO2CH3 SO2CH3 Br

Cl
NYS
Yg s =
/
X -N~N

X N‘N N N‘N
\© SO,CH;
CF;
Br Br
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o’ - ' —
Fooo Ny SN

SO,CH; SO,CH;
Br
YS YS "=
- —
N

“N N\N x-N-N

! :
SO,CHj ©

”“O
SO,CH;

8020H3



Br G NC NNOCH3 N-N HNHN N~/ \i0O C Br C
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wORMN4/0e825 SO2CH3 WO 2004/ 026229 PCT/ US2003/ 02P€¢9/1S23/027491
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e g
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Br
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o N~

L
SO,CHj
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NNVNNNN HN\ HNHN\ / I/ 1T [/ rj S02CH3 SO2CH3
S02CH3 WD 2004/ 026229 PCT/ US2003/ 027491 82 / N 1Br \
Br I / NBr \ NNN// F\ N81~, \' NNN HNI ~~ HN\
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~ 1/ \ NN\ NN.<N, N) HN \ HN

Br Br

N
M NN o F
SN N-p 2 %

X Y/
HN " Cl N~y
o L
HO OCH; OCHj
Br
: "
e — ’d —
\ N\N/ \ N\N/
SO,CH3 SO,CH3
— B Br Chz.
O~ ﬁ \ NYg \ Br
-z = O = o
N7 s N< 7 ~ ﬁ
N N ™ N\N
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S OoSNOH QSNOHI 5 HOOGSON Br Nf Br ONN NN
SOHNN HNHHN 6\ s .Nb NH2 )::::~ S02CH3 H Br Br
walgiob2® N N N OH N HN HN SO02CH3 S02CH3 H BCTHRSBI03/027491
NNNNs SOHNNOH-NN-N HN HN 10 SO2CH3 S02CH3
WD 2004/ 026229 PCT/ US2003/ 027491 85 Br Br N N _ N N

, ~ HON.NNN HN OH HN 8&»2CH3 SO2CH3 HO H Br H Br
NN~N " // NNCNN

N\N N‘N

SOZCH3 302CH3

O " ””Q
SO,CHs SO,CH3

5
HN
Q LN\N
OH HN\©\
SO,CH3 SO,CHs
H
N
Br
Nﬁ
o —
o N-pf
L
SO,CHj
10

or a pharmaceutically acceptable salt or solvate thereof.

20. A compound of the formula:



HN T \ OHHNI \ SORCH3 SO2CH3 5 H Br HN Br

(: TNyN=~( NN N NN OH HN HN SO2CH3 SO2CH3 H N Br N
WO 2004/0B6226IN \  SO2CH3 10 or a pharmaceuti cal | yPCT/US2003/027491

acceptable salt or solvate thereof. 20. A conpound of

the fornmula: WO 2004/ 026229 PCT/ US2003/ 027491 86 Br

Br N F\ NNNNNNN HNIgd\ HN I \\ HN SOZCHS

S2CH3 LS2CH3 N Br Br Br O- o 1IN ,( o N,

N N, I\I—N HNHNHNQSI\I()—|IONH28802 OOOO Br
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or a pharmaceutically acceptable salt or solvate thereof.
21. 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.
22. 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.
23. The method of claim 22, wherein said cyclin dependent kinase is CDK2.
24.  The method of claim 22, 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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an amount of at least one second compound, said second compound being
an anti-cancer agent;

wherein the amounts of the first compound and said second compound
result in a therapeutic effect.
26. The method of claim 25, further comprising radiation therapy.
27.  The method of claim 25, wherein said anti-cancer agent is selected from
the group consisting of a cytostatic agent, cisplatin, doxorubicin, taxotere, taxol,
etoposide, irinotecan (or CPT-11), 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, tipifarnib, L778,123 (a farnesyl protein transferase
inhibitor), BMS 214662 (a farnesyl 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, oxaliplatin, leucovirin, oxaliplatin,
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Fludarabine phosphate, Pentostatine, Vinblastine, Vincristine, Vindesine,

Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin,
Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17a-
Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone,
Dromostanolone propionate, Testolactone, Megestrolacetate, Methylprednisolone,

Methyitestosterone, Prednisolone, Triamcinolone, Chlorotrianisene,
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