" WD 01/ 30768 PCT/ US00/ 29585 NMETHODS AND CCJI VI POSI TI ONS UTI LI ZI NG
- QUI NAZOLI NONES FI ELD OF THE I NVENTION This invention relates to

. qui nazol i ngqﬁilg sgvatives which are inhibitors of the m tQligsookdseesi n KSP
and are usefu ?‘{1 the treatnment of cellular proliferative dljl'gsseases, for 5

exanpl e cancer, hyperplasias, restenosis, cardiac hyper | Mmune

di sorders and in %@SM@M@WWWQ\@%@‘? t in the
medi ci nal chemi stry of quinazoline derivatives was stimulated in the early
1950's with the elucidation of gREDVEF YAEINYENTIONJUI nazol i ne al kal oi d,

3-[ b-keto- 10 gamma- ( 3- hydr oxy- 2- pi peridyl)-propyl]-4-qui nazol one, from an

- Asian plant known for its antimalarial properties. In a quest to find

addi ti onal anthisigventionrelatge iorqninagelinope derivativeasiwhich &g IhoE R theyBEotve been
synt hesi zed. ' ' i; i .vative

2- met hyl - 3- o-%ﬁsgﬁ% %‘ﬁ-?é at%ﬁﬁgége\ieﬁgnrﬁeehﬁﬁf?gﬁlc rrplcl)%ﬁ%?e H{éﬁag\%ﬁ%’y t he nane
met haqual dne, exainplegandendiyperplasius rasteaosis cardiao hppapmophyasnrunerdisorders & be a
pot ent hypnot.i ﬁ Since the introduction of methaqual one and its di scovery
as a hypnotic®? AMPhar macol ogiccal activity of quinazolinones and rel at ed
conpounds has been investigated. Quinazolinones and derivatives thereof

are now known to have a w dB8AGKGROVND OB THBINVENTIOMperti es incl uding
hypnoti c, sedative, analgesic, anticonvulsant, 20 antitussive and

anti-infla ry . activit.ies. | nazgl i.nong derivatives for L.ch specific
b1 ol ogi cal  uoREr P et HALBATISES of YERA T GoriHiyes v it £
descri bi ng 2-éaﬂgbsso'§wmememmﬁam 4E 1B Qructiid HRZQlihSEnddIkAloib) RIcksli | at or
activity. U S. Patent Nos. 3,723,432, 3,740,442, and 3, 925,6548 describe a

class of 10 - sgasyms-Cohydixy-2:piperidyirprepyldrapinasslonsofiem e AsiAamlaps i ysef ul
i -infl Lcatian BP0 056637 B 1
as anti-in Zfsélfg# Bﬁw-féghﬁ%ﬁ%@g{ﬁﬂﬁﬁges'?ﬁ:tﬁﬂitadﬂﬂghkl%h}ngﬁgﬁta Bt 3Brib

clains a cla i NO derivatives for t eat ment of
hyper t ensi on. sub&ituted quinagpdinestave béxnisgrathésined EOf parfiedaSifporiwadéecr i bes

phar maceuti cal conpositi.ons.. o i nazol j n-4-qnpe deri.vatives used to treat
neur odegener aﬁW@‘@ngébﬁﬁfmaBﬁ? %—p‘%ﬁ - a‘Png""i%%ﬂ&?‘Bﬁ?Z‘Pm?en SSOPeM % al  and
peri pheral negnoaDHyINSHRNS Hethe{ud e, thoukh Weffedt v Agai8sticdtord20R 420 bfbto

15  be a potent hypnotic.

Since the introduction of methaqualone and its discovery as a hypnotic, the
pharmacological activity of quinazolinones and related compounds has been
investigated. Quinazolinones and derivatives thereof are now known o have a wide
variety of biological properties including hypnotic, sedative, analgesic, anticonvulsant,

20  antitussive and anti-inflammatory activities.

Quinazolinone derivatives for which specific biological uses have been described
include U.S. Patent No. 5,147,875 describing 2-(substituted phenyl)-4-oxo
quinazolines with bronchodilator activity. U.S. Patent Nos. 3,723,432, 3,740,442, and
3,925,548 describe a class of 1 -substituted-4-aryl-2(1 H)-quinazolinone derivatives

25  useful as anti-inflammatory agents. European patent publication EP 0 056 637 B1
claims a class of 4(3H)-quinazolinone derivatives for the treatment of hypertension.
European patent publication EP 0 884 319 Al describes pharmaceutical compositions

| of quinazolin-4-one derivatives used to treat neurodegenerative, psychotropic, and

drug and alcohol induced central and peripheral nervous system disorders.
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Qui nazol i nones are anong a grow ng nunber of therapeutic agents used to
treat cell proI | ferative disorders, including cancer. For exanple, PCT WO

96/ 06616 dgg a pharmaceutical conposition containi h&xazol i none
derivative to |ﬁﬁ&b| t vascul ar smooth cell proliferation. %gl %b%g/ 19224
uses this sane quinazolinone 5 derjvative to inhibit nesengial cell
proliferati onQuinagplinoagsast ampng a growipg ngmier ofsheyapeutioagentsdset to grgatpeil.

desciibe the BRfriaRitdfin alﬂgﬁ{‘}g‘ég Gldel! %r\égéxpféllg PP 96/066136%%3(41:@& e

synt hase, the“enzyne tion of deoxyuri
nonophosphat Eabbarﬂfaadmcﬂ cbmpmmmnmnmmmamahmmmwe taiabibitr ed for DNA

synthesis. U S. Patent 47, 49 476 descri be, qui nazol | none
10 derivati ve¥asﬁ'élé’as"ﬂ??ﬂ?? Heration- sI§ gﬁ%?ﬁé@%e‘ﬁ% S590F 9 'é(?%

i nappropri &t e derffativd/tolidhibit rﬂeh’e’ngﬁdéhq’lﬂr@lﬂ@ﬁh@ﬁ Yisip@es-Ndd: £98 Feseent No
5,037,829 cl ai ns alH-azoI -1-- ylmethyl) substituted qui nazoli ne

conposi ti ons £681.12hand:%280%,023 saseribp thelwseefaninazolinoap derivatives|to inbitis . pCT WO
/ d
98/ 34613 descyl Ridufe gﬁ@géme APfiOB B fheMltAABh bPaRRyREH At | Ve

useful for at vasculari za n or “treating
mal i gnanci es. n{dnﬁiahoaﬁta&ﬂb pﬁxdﬁ&e?thjhﬁmmzbenmraphmhmbwmhaemmm focDN@osi ti ons

conpri si ng qui nazo) | one | S S anti-tunor activity.
Qt her therape&iﬁﬂFS‘ég ?affg 6\6?.% éiyﬁea’@g:térugﬁf %q‘f‘ﬂg‘)!lﬁ?&?nes and vinca
al kal oi dsjg TafARGTesARE %Iﬁ%ﬁﬁeaﬁé&f@étﬁtad&ne&dbmemmy BbinbSfoprishd Ch are

present in a variety of «cellular structures. Mcrotubules are the primary
structural el eetizity offyrasing reqepior kivaze YiHi. Ratent Norisd37:829 elpinsdbHragpkl-1

responsi bl e f of,,dh 5t L1 RbediSl Lol hOR] 5 Gcibdifes WELPSRuL @ ach of

t he two daugh resu [ VI S1 on. I'sS presunmed that
di sruption of epitheliaficel. iPCTsWOr%V%Ghydésmtms aatbmgeslmcamsnhtaaumgla i nhi bition of
cancer cell diyvisi.on

f
nm cr ot ubul es ﬂB‘P?\’?%PW?rdaef’yﬁE@ “S%J\t‘l B’Eﬂ%ﬂ?%lrngg‘??v&&?‘hﬁn&tmﬁ ngf%_fﬂ:feﬁang racks for

i ntracel | gkar nfa09Bies. L UISIPAGH 561 8P/16T @&6850es pRErmBeaidsieoinpesiiodgent s do not
specifically target mtotic spi ndl es, they have side effects that Iimt

t hei r usef ul neersprisingAUIRAEAHHE-SNG ﬁiFrtVHféV%M%‘ihfﬂoé?reFWtuﬁlgé?&“é" Yised to treat
cancer is of considerable interest because of the therapeutic benefits

whi ch woul d_beygedlerpogtid Jgeﬁtbﬁsea't&@e&ﬁir@ﬁﬁxﬁclu@tﬁ@fdxﬁﬁéﬁdn&wﬁmba dikgloids.
adm ni stration of these agents: could be reduced. Traditionally, 30

dramati ¢ i npr Jexamenans vincamtkaloidsast eremicrajibulesnwaich aiedreasade p XY of t h
o es ot ¢ Beitfar sGHRP Mickfug ARS8 pliki) SrEAHIRCAEH D ciERfRAY! 1™
20 spindle. The mitotic spindle is responsible for distribution of replicate copies of the
genome to each of the two daughter cells that result from cell division. It is presumed
that disruption of the mitotic spindle by these drugs resuits in inhibition of cancer cell
division, and induction of cancer cell death. However, microtubules form other types
of cellular structures, including tracks for intracellular transport in nerve processes.
25  Because these agents do not specifically target mitotic spindles, they have side effects

that limit their usefulness.

Improvements in the specificity of agents used to treat cancer is of considerable
interest because of the therapeutic benefits which would be realized if the side effects
associated with the administration of these agents could be reduced. Traditionally,

30 dramatic improvements in the treatment of cancer are associated with identification of

therapeutic agents acting through novel mechanisms. Examples of this include not



11 WD 01/ 30768 PCTI USOQ 29585 only the taxanes, but al so the canptothecin
class of topoisonerase | inhibitors. From both of these perspectives,

-mtotic kiReshir@r € attractive targets for new anti-cancgg afGalss-
Mtotic kinesins are enzymes essential for assenbly and function of the

mtotic 5 spindle, but are not generally part of other mcrotubul e
structures, sorlythedaxanes;bpialso the eanentethecin alpgsef fapoisomerpse kinpibitgrse Framt i al
rol es during ) LS5 lr(%- §|1 N | tors"
that transfor ?éthr?g{rhg;s} réﬁ%g‘g[svg%iq%;t/&ﬁﬁrg %ﬁ‘g%ﬁe?@!I E"%E{igr{?{}%n%agﬁa%%%%}) force
whi ch drives ageatsdi recti onal novenent of cellular cargoes al ong

m crotubul es. The catalytic donmain sufficient for this task is a conpact

structure of roximately 340 ami aci d r.ing mLosis, .kKinesins
or gani ze nicr %’g@ﬁgh‘gﬁ'}’ﬁ%e ﬁsﬁlﬁ]agg’rg’fsfﬁg{y@% ﬁf'}‘\’g?" Pét?"? _HBbHFt otic
spi ndl e. K negpifidle,BRclaran6t geaeraNE pirt 6ff othet HiCoRBORBEUALRY GusiPis 1A nerve

m cr ot ubul es, as well _as structural changes in the mtotic spindle

associ at ed wi PI9cessee iMitqtickingsing play essentipd roles duxipgs pil phasenof pisesisuThess on of
mtotic Kkinesj o ' ' . itotic
b ndl o, 15" YD e RIS AR GtoFE bl bt ey PTGy BfthoiBhis GORTRT ' 20
the mitotic kintesictsnichl forve wénich drivesithe dizedtiohal ebviementSi? cellifiit dasdoesgjéng 0 an

evolutionarily,conseryv Ki i n subfap | f .plus end-directed m ¢rotubul e
nmotors that %’%‘fﬁﬁg&i e(f*’%&i‘fﬁﬁ&?“ﬂ&?ﬁf&héﬁﬁﬁ% ToN&iSTPRY S‘EE‘I“’“é’ﬁf’?pa_r al | el
hormodi ner $0  Edprbxishatdiyt IADi amikcSRidks DAging htsi) Kikksiis 6fgahizb wliedn®hiet o M totic
spindle. 20 M croinjection of antibodies directed against KSP into hunman

cel I's prevent thedinolayseuctyys that isthemiteticspingdls. | Kigesinsonediatp meyemensiofi ng rise to
nonopol ar [ Fm,g | ' ' ' ' r anmed
cel | Iodeat htsp:(ES}gbglgs reﬁ%?ggi’lﬂ?‘ﬁgg% Jﬁ@?ﬁs’aﬁ)?ﬁg%ﬁ ﬁﬂ%ﬂ#ﬁ%@#gg}ﬁéﬂﬁéﬁg,

bundl e ant i pasmhdleassodiatedwith speeificopbdses of vhitosih efxpedimehial/pertutbatiomef anot her ,

thus forcing the,.t spindl.e pol es apart. KSP .al sp. . medi ate .in 25
anaphase B sp%ﬁ?l%%\‘g?sé'ﬁbﬁ’ﬁl%&gﬁa mayerRation g Ws%ﬁ?‘b?ﬁﬁﬁp’é@gﬁfp‘?ﬂ% spi ndl e
pole. Humsn E&Retfly feoultity el bodig areshad ceBdeatblescri bed [ Bl angy, et al.,
Cell, 83:1159-69 (1995); Witehead, et al., Arthritis Rheum, 39:1635-42

1996); Gal gi t al.,.J. Cel] iol., 135:339-414 9 : | , et al.,
Bl Ghem Ramsus Porispindic Keotne uhich najc e ideaiic is KSPo e SF pinge 18 o © °
Cyt oskel et on, evifitibhdril$ onstB28 kine$th kit o dRaidiieeted microtuBle ®&tdrs SCi -

111: 2551-61 (1998); Kaiser, et al., JBC 274:18925-31 (1999); GenBank
that assemble into bipolar homotetramers consisting of antiparallel homodimers.

During mitosis KSP associates with microtubules of the mitotic spindle.

20  Microinjection of antibodies directed against KSP into human cells prevents spindle
pole separation during prometaphase, giving rise to monopolar spindles and causing
mitotic arrest and induction of programmed cell death. KSP and related kinesins in
other, non-human, organisms, bundle antiparallel microtubules and slide them relative
to one another, thus forcing the two spindle poles apart. KSP may also mediate in

25  anaphase B spindle elongation and focussing of microtubules at the spindle pole.

Human KSP (also termed HsEg5) has been described [Blangy, et al., Cell, 83:1159-69
(1995); Whitehead, et al., Arthritis Rheum., 39:1635-42 (1996); Galgio et al., J. Cell
Biol., 135:339-414 (1996); Blangy, et al., ] Biol. Chem., 272:19418-24 (1997);
Blangy, et al., Céll Motil Cytoskeleton, 40:174-82 (1998); Whitehead and Rattner, J.
30 Cell Sci., 111:2551-61 (1998); Kaiser, et al., JBC 274:18925-31 (1999); GenBank
accession numbers: X85137, NM004523 and U37426] , and a fragment of the KSP
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accessi on nunbers: X85137, NWMD04523 and U37426] , and a fragnment of the KSP
-3 WO 01/ 30768 PCT/ US00/ 29585 gene (TRIPS) has been described [Lee, et

al ., Ml Endecs ., 9:243-54 (1995); GenBank accession 0372] .
Xenopus KSP horlr}gpg’gs (Eg5), as well as Drosophila KLP61 IE?%&&”% have
been reported. Mtotic kinesins are attractive targets for the discovery
and devel oprergenefTRIBY)das beenidesasibed [Leacatal Noldindgeringd., 9:242-64 (1998):y, it is

an object of t - l.nyent i ' [ tions
asetul in the TAPRUERESRin iR Dbshs, REBbLRePRAHONE, Bi% SRR

| NVENTI ON | n drosupiidaKEPGI FAKRMe30davebéen repokted.ned above, the present

I nvention provides conpositions and nethods that can be used to treat

di seases of praoliferating cells. The 0,C ositigns are KSP.inhibitors,
par 1ot ar |y AR iR e i ket B e ang AE SRR PERVPL at o5 1 o
met hods fors t nRigdticRBerfisthérdpentics) ' Adcbfdeighf, it\U€an 6Hjéc 368 presét itvieRdr 189

di sorders associated with KSP kinesin activity, and for inhibiting KSP

ki nesin. The PERYidsIRctRods a9¢ comprriiong ysedyl i the inhibiten ofKR.qupitetisidnesini ng of O
RS O5 NRNRe ReRe N RRI R RZNR R Re 0)-1- NRa RS NRa 15
R3 R3- OR5 Rl Re 0 R5 RZ Ry SUNBMARYOF THE DNRERYONRZ SO "" N'"Ra N R

In accordance with the objects outlined above, the present invention provides
compositions and methods that can be used to treat diseases of proliferating cells. The

10  compositions are KSP inhibitors, particularly human KSP inhibitors.

In one aspect, the invention relates to methods for treating cellular proliferative
diseases, for treating disorders associated with KSP kinesin activity, and for inhibiting

KSP kinesin. The methods employ compounds chosen from the group consisting of:

15
0 Rs
R1\ Rg 0 Rs
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Rz | Ry Rg
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N Rg N R
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12 R4ANRa R3. and H"I, R4 -4 WD 01/30768 PCT/ US0O0/ 29585 wherein: Rl is
chosen from hydrogen, al kyl, aryl, alkylaryl, heteroaryl, alkyl heteroaryl,

. substitute substituted aryl, substituted al kyl ary | tuted

het er oar yl ?V@Je’al%%gubst ituted al kyl heteroaryl; 5 R2 and Rzﬁcgﬁ%hlﬂﬁés%

I ndependent|ly chosen from hydrogen, al kyl, oxaal kyl, aryl, alkylaryl,

het eroaryl, avhereiRet er oaryl , substituted al kyl, substituted aryl,

subst it ut ed | nﬁﬁ’@@;l&

al kyl heter oar}i1 #&h@sre@van IUAP%E aﬁﬁ*t dﬁﬁ%betflg% iﬂ%ﬁlte W’rrerrber ed
ring; R3is chosersubstnmted\ylﬂylogrbmtutetl lnyyll,,substmlwd alkydytyh sybstituveal iestardryl, ,

al kyl het er oaryl , 10 s stl al kyl .~ substituted aryl, substituted

al kyl aryl, substi tapd %‘9&% absti tuted al kyl het eroaryl oxaal kyl ,

oxaal kyl ary! , R§m81t wetlﬁ&Paaa%adn,kaﬂoeéryﬁo hitkSen, ARG, andhtary B8 g@ﬁhosen

m
from hydrogen ary al Kyl'aryl, heteroaryl; alky
substituted al kyI hemmls @llﬂlhﬁeraaxyl, substitytadi ﬂik)d,esdbsiitlnﬂ awy subst tubestt | tut ed

AR L T R ks AndREG "
al kyl,  substit ut edken'tygethes frnitd 3-4é Penedbeyddaing; , substituted heter oaryl

and substltut | k Iheteroaryl R4 i s _chosen from rogen, _al kyl, aryl
al kyl aryl, b‘lsﬁg?i‘fg o hydroged. @ 1@513911 alloytaryd, heteroaryl, é&ylé‘ﬂ?mafyl»subst i tuted

aryl, subgji ' tuted sabithied ){llcil SbOSthlel %é@@uﬁ@ihﬁé@ék%% 1, ssHRkdalndt leé

al kyI het eroaryl, and R16- | ene-; are In
chosen from hydr o@hstlt@tleﬂylky etbrlom oxspditybexaalkylfulyl; substituted qxaalkylatyl,
di al kyl am no, al k %ﬁﬂi’l j kyl sul f onam do, sul fonam doal kyl ,
sul f onam doaryl , d’"cat boxyal kyl , carboxam do, 25 ani nocar bonyl,

aryl and her emp&srohbsenlﬂdin h)ﬁirageﬂ,sakylfai—ylmmﬁlﬁyl hetefogtyl, aldyfieteasatyl, heteroaryl,
al kyl het eroaryl, substi tﬁ‘g gﬁ al k substituted aryl, substituted
al kyl aryl, substi tyPututadalkylosyp ?{t“teéﬁﬁ'léﬁ%%‘f‘}tﬂﬁn@daf}’l substituted heteroaryl,

15 substituted alkylheteroaryl and R;s-NH-;
Rj3~ is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,

ehtly

substituted aryl, substituted alkylaryl, substituted heteroaryl, and substituted
alkylheteroaryl;

| R4 is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,

20 substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, and Rs-alkylene-;

Rs, Re, Ry and Ry are independently chosen from hydrogen, alkyl, alkoxy, halogen,
fluoroalkyl, nitro, dialkylamino, alkylsulfonyl, alkylsulfonamido,
sulfonamidoalkyl, sulfonamidoaryl, alkylthio, carboxyalkyl, carboxamido,

25 aminocarbonyl, aryl and heretoaryl; '

Rys is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,
substituted aryl, substituted alkylaryl, substituted heteroaryl, and substituted
alkylheteroaryl;

R,¢ is chosen from alkoxy, amino, alkylamino, dialkylamino, N-heterocyclyl and

30 - substituted N-heterocyclyl. .



al kyl heteroaryl; R16 is chosen from al koxy, am no, al kyl am no,

.di al kyl am no, N-heterocyclyl and 30 substituted N-heterocyclyl. -5 WO

01/ 30768 PC;V(Q £9585 Diseases and disorders that respp&fl kR sbQsr apy

Wi t h conpounds the invention include cancer, hyperplasra, restenosis,
cardi ac hypertrophy, |rmune di sorders and inflammation. In another aspect,
t he invent i-on Digasssag @@ré?fﬁﬁ@&m@n@é‘émﬁmymﬁhﬁﬁmﬂ?‘ﬂdﬁg teginven@si n. 5 The

R e S R T S

bind to a KSPiklamesdtion. f or exanpl e corrpounds that wi |l displace or corrpete
with the binding of the conpositions of the invention. The methods

CO L 2E CO e S TR L kA BT RS gahr

candi dat e Bi oaTHel compa@Rs hadetthe threnilfdsRhéwnasdve. | n a further aspect, the
i nvention provides nethods of screening for nodul ators of KSP kinesin

activity. The_net hagds co rlse conbi.ni n mposi n of the _invention, a
<SP ki nasi T sitonsiaRbes B AT B e oy et ST FGE [k of f eot 10

of the candi daig &@nﬂ@ﬁtﬁ! Wil tﬁﬂﬁt@taK’SP ki@ dxbmifIeicBmpainidy tHay will m@pm@
01/ 30768 PCTI US 29585 BRI EF DESCRI PTI ON OF E DRAW NGS Figure 1 depicts
a generic synpheampeteseiteibe btr@!nsmi@e@ewpegmnwﬁﬂlmvm@n i Feanet @}# Figure 2

depicts a syn [ I !

i nhi bitors. fL:? % rise °§‘?’Hé‘§’|g£ éb%l%ecre %F?t\ﬁ;eeﬁtéﬂgfr‘hh’c%:ﬁ%%mg ?ur es?t IS?St

gui nazol i m0neoifé3ﬁndidbﬂelag¢mamd deté'rmﬁumtthe bihdihgmf thecandidate bioaedtive agentite t o
substantial ly 1@ SeP single enantioners. Figure 5 depicts synthetic routes to
sul f onami des % ket es (5b), ureas (5c) and amines (5d). DETAILED
DESCRI PTI ON CF THE | NVENTI ON The present invention is directed to a class
of novel conmpiifistherdds ﬁﬁd tiinGention provikds miathody efl scieering fir modhlatogs ot hat are

nodul at ors of toti c ki nesins. i nhibitin
KIgIP kinesin activity. The methods compr%se cor%blmng a composition of the

invention, a KSP kinesin, and at least one candidate agent and determining the effect

15 of the candidate bioactive agent on the KSP kinesin activity.



' nmodul ating mitotic kinesins, but not other kinesins (e.g., transport

ki nesins), specific inhibition of cellular proliferation is acconplished.

_ Thus, the invention capitalizes on the finding tp Lhigcbation
of nitoticgb$§§£$ﬁ‘function causes nmal formation or dysfunclP%ﬁyo ‘mtotic

spindles, frequently resulting in cell cycle 15 arrest and cell death. The

met hods of inhibiting a hUBRE GRIFITON QFoRPE DRAWEIGSact i ng an i nhi bi tor

of the invention with a KSP kinesin, particularly human KSP ki nesi ns,

including fra { ' : é}{yﬂm i t he ATP
hydr ol ysi s ac? @%tl;s/d%wst %@%@&%ﬂﬁgg F%Egrgﬁy@?kt e r%k ftﬁg?? (Szﬁg%ﬁﬁgﬁgmf ormati on

activity, such that the mitotic spindles are disrupted. Meiotic spindles
may al so be diFigurgi dapictosynthetip rasita forthe synthesiseos aninazalipene KR inhibitoss. devel op
inhibitors and nodul ators of mtotic kinesins, in particular KSP, for the

treatment of i | L I [ QRzepl: ptionally,
dr et 6. 1 npr SURH TR ARPREBE ok Sl b Al b ik Rsp i
proliferative disorder, have been associated with identification of

t her apeut i 6 afizutess dapidtngsynthetic ghutstosubstantisltomire sipgle Erantiomsss. of thi s

I nclude not 25 only the taxane class of agents that appear to act on

m crotubul e f F @0 : ' ' ase |

i nhi bitors. Tﬁg cosng sﬁt{)%tnhg{lgﬁoél tésngflsﬁlgggm @gs]@%jl’ Egghﬂgtrésefsn) ’t(':lgér%%?: ? er in
their selectiwmnines@) are preferably used to treat diseases -7 WO 01/30768
PCT/ US00/ 29585 of proliferating cells, including, but not limted to

cancer, hyperpl asi as, 'ref)ﬁlﬁfﬁ ’DEW*@%\%WT}&WM di sorders

and inflammation. Accordingly, the pfese Ton rerates to methods
enpl oyi ng qui nazolinone amdes of formulala: ORS R\ Rs R R NR7 O
N RB Ra Rs | The present invention is directed to a class of novel compounds, based on a core

10  quinazolinone structure, that are modulators of mitotic kinesins. By inhibiting or
modulating mitotic Kinesins, but not other kinesins (e.g., transport kinesins), specific
inhibition of cellular proliferation is accomplished. Thus, the present invention
capitalizes on the finding that perturbation of mitotic kinesin function causes
malformation or dysfunction of mitotic spindles, frequently resulting in cell cycle

15  arrest and cell death. The methods of inhibiting a human KSP kinesin comprise
contacting an inhibitor of the invention with a KSP kinesin, particularly human KSP
kinesins, including fragments and variants of KSP. The inhibition can be of the ATP
hydrolysis activity of the KSP kinesin and/or the mitotic spindle formation activity,

such that the mitotic spindles are disrupted. Meiotic spindles may also be disrupted.

20  An object of the present invention is to develop inhibitors and modulators of mitotic
kinesins, in particular KSP, for the treatment of disorders associated with cell .
proliferation. Traditionally, dramatic improvements in the treatment of cancer, one
type of cell proliferative disorder, have been associated with identification of
therapeutic agents acting through novel mechanisms. Examples of this include not

25  only the taxane class of agents that appear to act on microtubule formation, but also
the camptothecin class of topoisomerase I inhibitors. The compositions and methods

described herein can differ in their selectivity and are preferably used to treat diseases



qui nazol i none sul fonam des of formula Ib 0 RS R\IVRB RI RR R7 NRe .
S02 R4 RT Ib 10 and qui nazolinone amnes of fornulae lc and Id OR5 R m

) - R--\ Rs
Ee Rg g Ez%%ﬂép@g%m Rzea IC -8 WD 01/30768 PCT/ US00/ 29585 0 RS F

of proliferating cells, including, but not limited to cancer, hyperplasias, restenosis,

cardiac hypertrophy, immune disorders and inflammation.

Accordingly, the present invention relates to methods employing quinazolinone
amides of formula la;

[0} Rs
R; Re
Ny
o] ]
Ry \
N Ry
o) N Rs
T
5 Rs
la
quinazolinone sulfonamides of formula 1b
AN
Ro
RS
N
5077 g,
Ry
1b
10
and quinazolinone amines of formulae 1c and 1d
o) Rs
Ry Rg
Sy
Ry
Ry A
N Ry
N Rg
w \R4
lc



Rr 1d wherein: Rl is chosen from hydrogen, alkyl, aryl, alkylaryl,
het eroaryl, al kylheteroaryl, 5 substituted al kyl, substituted aryl,
. substi t ut eqyaihidehad’ Yl ., substituted heteroaryl, and SUbStb%'Hg%mssq

al kyl heteroaryl; R2 and R2' are independently chosen fro rogen, al kyl,
aIkyIQeteroaryI substltuted aIkyI
, sub$tituted heteroaryl and
" 10|t aken_t oget her forma 3- to
Reryl, alkylaryl,
substltuted aryl,
nubstltuted
oxaal kyl aryl, R150-
,aryl, aIkyIaryI

oxaal kyl, aryl, alkylaryl, heteroaryl,

substituted aryl, substituted alkylary
substituted aIktheteroaryI or R2 and
7-menbered ring; R3 is chosen fr iy
het eroaryl, al kyl heteroaryl, subgti
substituted al kyl aryl, substlkute
al kyl het er oaryl , oxaalkyl oxaa
and R15-NH; 15 R3 is chosen fro

het eroaryl, al kyl heteroaryl, subgtituted aIk“J, substltuted aryl,
substituted al kylaryl, substityre \hﬁteroaryl substituted
al kyl heteroaryl, and R15- NH ;. " i s ‘thosen from al kyl, aryl, alkylaryl,

heteroaryl, alkyl heteroaryl, sgpstituted al kyl, substl tuted aryl,
substituted al kylaryl, substituted heteroaryl, and substituted 20
al kyl heteroaryl; R4 is chosen from hydrobkn, alkyl, aryl, alkylaryl,
het er oaryl , a+VE¥ peteroaryl, substituted alkyl, substituted aryl,
substituted a y aryl, substituted heteroaryl, substituted

al kyl het er oarRl is chmin%ﬁthg}dkggeﬁ,rﬁeyl aBEI,, alBﬁaryRKetamdryR&lkgnetetdg@Iﬁpendent |y
chosen fro hydrog%g E 4k al kOXéd iﬁ&gﬁ 25 fluoroal kyl, nit ro

di al kyl amiho, al kyfUOsHts % yL, sbgipted jary tiged alkylpsyh substitnied hejgroary

sul f onam doaryl, a&km&$§hgmigﬁﬂggé¥ﬁ§#yl car boxam do, -9 VI)01/30768
PCT/ US00/ 29585 am nocar bonyl ,” aryl and heteroaryl R15 is chosen from

al kyl, aryl, BidRa pte indepeadentdy goserdfrdny hixiroganpalkyll QX@JKMSBM,WIWL kyl,
subst ! tuted aryl, lﬁ %ﬁrg a%ﬁﬂa@omi gﬁ%tltutesdua}fk}ﬁIstuli'stlftf\lﬂeJ-I 19bas{i%{1|téd and

substituted al kyI
' alkylaryl, substituted heteroaryl, and substituted alkylheteroaryl; or R; and R’

10 taken together form a 3- to 7-membered ring;

Rj is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, oxaalkyl, oxaalkylaryl, substituted oxaalkylaryl,
Ris0- and R;s-

15 Ry is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylbeteroaryl, and R;s-NH-;

R3» is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,
substituted aryl, substituted alkylaryl, substituted heteroaryl, and substituted

20 alkylheteroaryl;

R4 is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, and R¢-alkylene-;

Rs, Re, R7 and Ry are independently chosen from hydrogen, alkyl, alkoxy, halogen,

25 fluoroalkyl, nitro, dialkylamino, alkylsulfonyl, alkylsulfonamido,
sulfonamidoalkyl, sulfonamidoaryl, alkylthio, carboxyalkyl, carboxamido,
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5 R16 is chosen from al koxy, am no, al kyl am no, di al kyl am no,
N-heterocyclyl and substituted N-heterocyclyl. Al of the conpounds
falling wtRiguikbksf Or egoi ng parent genus and its subgenerP%T;USg /29g§ﬁer| as
ki nesin inhibitors, but not all the conpounds are novel. I'n par?lcu ar,
certain wureas (i.e. conmpounds in which R3 is RI5NH) are disclosed in US
patent 5, 756, 502 afminpcapenyl sy chol ecystoki nin action. The

AYis ¢
specific excepi | a] | j ol . i d
ol ai i ng subj ogp ekl SE ARl A Bl 3eler B A omy L sitlind 4P, U
concept, is not patsebstiniédarylpsubstitatet alkylaed ssnbstitited heteromyt, andigubstituttd Wi t h
the scope of the i(r;{e tion. Definitions 15 Alkyl is intended to include
| i near, branched, ky@?‘ﬁr‘?aéylhydrocar bon structures and conbi nations
thereof. Lawerg aldopbsenfons slkby, i) allyiaHing, GAlkjibaHol NI eodalPAIA at oS,
Exanpl es of |ower al kyl groups include nethyl, ethyl, propyl, “i sopropyl,
butyl, s-and t- butsybpstifiriefl Niheterdckelyl. Pref erred al kyl groups are those of C20
or below. More preferred alkyl groups are those of Cl3 or bel ow
Cycl oal kyl is | d%ggﬁﬁnﬁ%ﬂr | roups
of from3 to 1@“ é%&?ggé\mﬁugﬁgsﬂggﬂngﬂl I{e@ggf cy Oaﬁ%ﬂ&ﬁﬂ%@ﬁgﬁ%ﬁ}ﬁg
c-propyl, c- butsgfiu] asdkipesimtiphibitors,rbubngt|a)l theckmmpotnds asggmbveh dn ipatticulat, certam s

application, alkyl . .refers to.alka I | .an K | resi . it is
i ntended to i @gu(élg °89}?PB’P¢§*?/WE§F¥{}FS,I%W¥?dﬁﬁ?‘%’n%@ﬁéﬂgg’ﬁ@zTshe
like. Al kyloenege@é ®hich nfodifi eholedys®kinitfdctlow STHRSspadify txceprtitins itk BRirA$\O POI Nt S
of attachnent. Exanples of al kylepe 25.include ethylene ( -CHCH2-),
propyl ene ' (- aefiectpnplivants’ ingent it #rpIdFlypinesybicpt mat@ﬂ%@@m@yﬁmﬂgw}lyam

cycl ohexyl pro Q—Q&t@g—i %‘iﬂa . i | ing a
specific nunb?rmg‘]ﬂ‘écglpbons 'S élarred%}lgalbll)et%%?eﬁo?@%ﬁggan‘gégﬁ%@%%@/t hat
nunber of car bdthstheswpe of the dydntion. be enconpassed; thus, for exanple,
"butyl" is neant to include n-butyl, sec-butyl, isobutyl and t-butyl;
"propyl™ incl ﬁﬁ‘ 'tE'nPr opyl 30 and isopropyl. -10 WO 01/ 30768

PCTI USOO 2958 y or al koxyl refers to groups of from1l to 8 carbon
atons of a straight, branched, cyclic configuration and conbi nations

t her eof atlSacHdlyltinintandedtarieaindedineare branched,ior syrils hydrecashgnsinictumsang| es
| nclude et ho&mg&%ﬁ&&hq(r%fp Fé8é¥r angﬁ E&&Q ROAfy1 o%%é& bERERRMD $e¥rbon atoms.
cycl ohexyl oxy an e |I'rke.” Cower - oXy reter’s 1o groups

Examples of lower alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, s-and

t-butyl and the like. Preferred alkyl groups are those of Cy or below. More preferred
alkyl groups are those of Ci3 or below. Cycloalkyl is a subset of alkyl and includes
20  cyclic hydrocarbon groups of from 3 to 13 carbon atoms. Examples of cycloalkyl
groups include c-propyl, c-butyl, c-pentyl, norbomyl, adamantyl and the like. In this
application, alkyl refers to alkanyl, alkenyl and alkynyl residues; it is intended to
include cyclohexylmethyl, vinyl, allyl, isoprenyl and the like. Alkylene refers to the
same residues as alkyl, but having two points of attachment. Examples of alkylene
25  include ethylene ( -CH>CH>-), propylene (-CH,CH,CH,-), dimethylpropylene ( -
CH,C(CHj3) ;CH;>-) and cyclohexylpropylene (-CH,CH,CH(Cg¢H,3)- ). When an alkyl
residue having a specific number of carbons is named, all geometric isomers having
that number of carbons are intended to be encompassed; thus, for example, “butyl” is
meant to include n-butyl, sec-butyl, isobuty! and t-butyl; “propyl” includes n-propyl
30 and isopropyl.

-10 -



5 containing one to four carbons. Acyl refers to groups of from1l to 8
carbon atons of a straight, branched, cyclic configuration, saturated,

unsat ur at goapsesed OMati ¢ and conbi nations thereof, at t achegqushdnodre parent
structure tﬂrough a car bonyl functlonallty One or nore carbons in the

acyl residue may be replaced by nitro oxygen or sulfur as |on s the
point of 10 a%kwml*@wldei%ﬁéoweﬁ? ARAIHE C %S"‘Eﬁ'@mégfﬁ Eh 'E%‘?fg‘ﬁ

i ncl ude acet xg 1.&%9?. htion #ﬁ%%ﬁﬁ!ﬁonsmtaﬂcﬁbd tJth@Hir@ﬁ%ﬁﬁétﬁ%QWou

benzyl oxycar bonyl the Lower-acyl refers to groups contalnlng one
to four car bmn@xyghlyﬁxanwehwbldome%xmmxa mBopaxy, iseprepr¥er ed ar omatic or

h 0 N, S,
b cyclic o veaponinReru o) a f e AAAPRIRE) B st S om O °

cont ai ni ng O-céntamiryomeltefdur sgbart ed fromO, N, or S; or a tricyclic 13- or
14- menbered aromatic or heteroaromatic ring system containing 0-3

het er oat ons sel ed fromO, N or S .The aro nbered
carbocyclic rA% g’? ot g5ouPs of frigm 1 g8 eahon atﬁ?&ﬂﬁt%ﬁg%ﬁ'ebm?ﬂ&an‘é' Betralin,
and  f 1 uor engoafdcilim, &m&@d IRs HEa1eE b arBhafi® s dCcoibifitiony Bbrest, httdeRs

i ncl ude, e.g., i m dazol e, pyridine, indole, thiophene, benzopyranone

thi azol e, f urtathe perentstrictine through aqanbnmrl ﬁmtwm%l@qume pt mere cqxhonwdhfr ne,

pyri m dine, 0 a

resi due in.whi @ﬁ@é%l%anr%)%errgﬁg eﬁb? %g%fﬁ ors@hh% nér?f{h% ?Lni fjre via an

al kyl r esloduenttadhasenptocthe parentbemmyd at tmhartmhﬂy IExambEechdaynbe,tylplb’aanwlal |yl and
the |ike. Oxaalk I ,adoalk Ia fer to kyl ar r.esi dues
i n whi ch one RSP ‘?Rﬂtéﬁﬁ ‘Pﬂi’ig YF%‘{B‘P%' %@P‘g?ﬂs glanpl es

of oxaal kyl gﬁ@ i bgw@g‘mh E,ﬁ'@tio%@%a@bﬁs_et hoxyet hoxyet hyl
(3, 6-di oxaoct §s enzyl oxyrre hyl and phenoxynethyl; in general, glycol

et hers, such as polyethyleneglyc are intended to be enconpassed by this
group. Al kyl Huybingdeteroangdmegas ag S0ORO-PIEHD Brge ayomajip OF heteroprematioEng/ | noj ety i s

attached to tly lsBleMbd I =1 @0 i ncl ude
furanyl met hyl ﬁ‘é@‘?’f di ny?tre m,sagyr | ?n }f)é’% ﬁy ﬁ‘g%ﬁtghge(me ?rf

%/ 3ﬁ768 Wlmc%%mmagpmgwmmag Byadietenddtgths splectedyfiony ﬁm due in
ich one to fouts gf, Lhecanbens Ly, Leplaced. B A helorsalan un as

oxygen, nitrogen o?r ErHeyE W thin the
scope of the dontainivg BB hetefatosies sblﬂttddaﬁahlmeq or BY The hiohatie 6- 1|aylr4azol e,
pyrrole, indole, qujnaline, |soquj gol I ne, tet rahﬁ/drm soqui nol i
membered carbocyclic rings 1nclu e, €.g., benzene, naphthalene, indane, tetra 1n, 'and
fluorene and the 5- to 10-membered aromatic heterocyclic rings include, e.g.,
20 imidazole, pyridine, indole, thiophene, benzopyranone, thiazole, furan, benzimidazole,

quinoline, isoquinoline, quinoxaline, pyrimidine, pyrazine, tetrazole and pyrazole.

Alkylaryl refers to a residue in which an aryl moiety is attached to the parent structure
via an alkyl residue. Examples are benzyl, phenethyl, phenylvinyl, phenylallyl and the
like. Oxaalky! and oxaalkylaryl refer to alky! and alkylaryl residues in which one or

25  more methylenes have been replaced by oxygen. Examples of oxaalkyl and
oxaalkylaryl residues are ethoxyethoxyethyl (3,6-dioxaoctyl), benzyloxymethyl and

~ phenoxymethyl; in general, glycol ethers, such as polyethyleneglycol, are intended to

be encompassed by this group. Alkylheteroaryl refers to a residue in which a
heteroaryl moiety is attached to the parent structure via an alkyl residue. Examples

30 include furanylmethyl, pyridinylmethyl, pyrimidinylethyl and the like.

-11-



5 benzofuran, benzodi oxan, benzodi oxol e (comonly referred to as
met hyl enedi oxyphenyl, when occurring as a substituent), tetrazole,

nor phol i ne, oI e, pyridine, pyridazine, pyrimdine, furan,
oxazol e, o%%gpl ne | soxazol e, dioxane, tetrahydrofuran f;l%/ﬁ?ﬁg%? ke.

N- het er ocycl f t t h
;ubstltuen%/ i”ﬁ recgr!rwé[s lf%%ﬁw&m L&gen o “te%lbvn"blﬁg(? ete c}/fﬁ}é‘?‘@rtwaﬁ whi ch
i s a subset Og-epZ%&EI OE){&LrXSLtom@ﬁFWE &@g&; nitfo é}%r%ﬁﬁﬁry(ﬁxﬂnpleﬁ%fdues i ncl ude

4- mor phol i nyl nmor phol 1 ny - pi peri |nyI pyr olidinyl,
3-t hi azol i di njkterooyqesrthat ifallwithin dhedscoss of th myqn@bmh@ﬂmdmlpne Exanpl es  of

substituted heterogycl i,ncl ude .4- n
4-benzyl - | - pi PEFOLSE %y? az%ﬁmdlfd?g‘ge ﬁnﬂme %°§ F}Bg@(f %krfg o%{sr’oqlumoll f8r to
ﬁ;rggenarﬁgd?geﬁhﬁﬁ%ﬁd@ﬁ{ Pér&ogioﬁélembmrﬂdiﬂ)afe&rr]felém aced W|th al kyl ,

Xy, al kox al kyl enedi ox e. e I OX fluo | kyl
car ony (- cooq)ethym%e@mkm V(hen@ccw!'}g Basu nj) tet E%P? 6’5&?&{ u( r Cc):%mgl
car boxam do, & 1A JXaEG1E, R
benzyl oxycar bon;L/z{ aﬁ?ﬁ)ﬂﬁé%@aﬁnﬁ y;ﬂg g%gmaéﬁﬁ%of?lyl ni tfgﬁ clilflg’l kyl am no,
al kyl am no, aﬁeonﬁzoleakiicyhrtehtwah)dkdfyﬂas and thajike. ‘3%9&@9}%(1 ;qfefsm)a
al kyl sul f onam do, I t.hi o

benzyl, het ePH‘&’rg?F HApag Bﬁtfir ﬁﬁﬁe aspansélﬁ tgfueniﬁgln{z%: gﬁéy%km h%%h%&e/aglér Slhg%l ’

gggalt Eel PYpPo asse§ ﬁ&e@i@lﬁWhichlnﬂzaﬂistttwhetembﬁﬂyll Hkarmplad &fyN-al so i ncl udes
yl resi ues vyl residues, i nor e..car pons has
begn repl i’iC ed hbtprosxﬂ,l){}écﬁldqe&l%b’éﬁ 4@@#@‘”@”24%8’8??%81‘“38% B‘PF’Fanﬁbfom ne or
odine. Fl uor igg B 1250 AR ARd A5 4RI HRbESSxadmhyIR| Bap!

di hal oal kyl , ,{;}j Q'Z?c ﬁlyzégr tg?ary (an lgl kyl ,s(ubs){vlit ut ed e\f\n th a

plurality of koﬁlsobpﬂmed ltmaroayolyl melude 4anathy)- 1 pipsrazingd mnd4-benzyh b-pipgrdinyl.
r'c/gl ogeP Lhus 4- chl Sro 3-fluorophenyl is wthin the scope of dihaloaryl.

st of the c SCl4 er.ej ' eréTR Y1y Pl AT B
centers (e.g.%ﬁ'ﬁ&ﬁ@?@@h&foﬁ\aﬁ%hﬁa@&%Q@ﬂﬁg&éﬁ achelgh), and nai/dlstchus
give rise1so 'afaeplawﬂwtﬂ; alkyd(hattigars thydmosyrailoxy,atkylanedioxy (tger eoi someric forns -
that nmay be defin

- The present i ‘?"8?‘1‘°1‘39fﬁ’8 {8“B30|ﬁ§§°§5 e"%%@gﬂatev%y{j’%?@&)or (S)-

F’CtT / US|0|0/ 295853rfb§k')¢atkyppglgdﬂ)ecatm?ﬁldb , sulfordmidoalkyly suifondmidoaryd; ur es, :
optically pure forns an i nternedi at e res tical ctive (R
(S)- isomers mynqsérbmsé’d&f‘@dow?rhgﬂy amino (&% ammo),ccbi'ano car{)gn mtlrov (R)- and

dialkylamino, alkylamino, amino, alkylthio, alkylsulfinyl, alkylsulfonyl,
20  alkylsulfonamido, arylthio, arylsulfinyl, arylsulfonyl, amidino, phenyl, benzyl,
heteroaryl, heterocyclyl, phenoxy, benzyloxy, or heteroaryloxy. For the purposes of

the present invention, substituted alky] also includes oxaalkyl residues, i.e. alkyl

residues in which one or more carbons has been replaced by oxygen.

Halogen refers to fluorine, chlorine, bromine or iodine. Fluorine, chlorine and
25  bromine are preferred. Dihaloaryl, dihaloalkyl, trihaloaryl etc. refer to aryl and alkyl
substituted with a plurality of halogens, but not necessarily a plurality of the same

halogen; thus 4-chloro-3-fluorophenyl is within the scope of dihaloaryl.

Most of the compounds described herein contain one or more asymmetric centers (e.g.
the carbon to which R, and R,’ are attached) and may thus give rise to enantiomers,
30 diastereomers, and other stereoisomeric forms that may be defined, in terms of

absolute stereochemistry, as (R)- or (S)-. The present invention is meant to include all
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chiral synthons or chiral reagents, or resolved using conventi onal

techni ques. Wen the conpounds descri bed herein contain ol efinic double
bonds or qkBqiseReters of 5 geonetric asymetry, and unl g% Eg&g 4 ed

ot herwi se, It |s I nt ended that the conpounds include both %k

geonetric isomers. Likewise, all tautoneric forms are also intended to be
i ncl uded. WheHchpassibledsomers imludipgracemis gyaueesApfically puss orpeandy net hods

i ast er eoi songeratt fies, QR actve(EPARATE) iobleos Bl pPihaflt uing,

_ exanpl e, by cuhgtaltsahthommnchmal reagantﬁ,@rmblvedlumg chnzertionaldechonpies.cWhen | vat i ves

whi ch r‘ray b ar at e for S I,sat.ion gas. | i guid or
liquid chro g"?‘é‘fﬂ‘f{’ g‘?é“{rg’(? g@i’%/%ﬁ{%‘f &%‘k’%’ @H&ﬁ?ﬁ%ﬂg Rt ?an

enant i oners- s pRemkiric abRAAER}, and &nesgwémiea ofHeEYiRE 1 i§ if¥iddatiadtheor reduction,
followed by separation of the nodified and unnodi f i ed enantlorrers or
gas-1iquid orcompquids inchuderhotinansh? apametriiisamensi Eikewisgyall iowesieric [ exanpl e
on a chiral ica with a bound chiral ligand or in the
presence of aa%gﬁl rg’l‘enaélf@eb%EMh?dtehw |1 be appreciated that where the
desired enantioner is converted into another chemical entity by one of the
separ ati on prWbeudesized, thest-rand Seiserhery say be fesolvertby mcﬂapdsmméo thosgui red to

L2 1 S5ty R Ry AP S b0 ™

reagents, 10 sublith magbe sepa:fa&ayﬁ)t exagripls; bY v/StaBisativh; Vig feréfavien bf ng on
enanti oner to the other asymmetric transfornmation. An exanple. of a
synt hesi s f r gHestaseqisomeric dare‘ﬁnves whigh may, e separated; for example By rysElIsetiQRr ¢ 4.

In one e”b()d%?nihmd%:f hﬁ\%hl El%ﬁufaﬁ'%mgﬁf‘ s@fe& el?é(ach&?ﬁleorie%nmmmﬁ? lithtafe tWO

adj acent R2 groups ogether to forma ring structure.
Agai n, the fmantxqmmgpsmﬁqmag;ne forremgmple nwmtlheméatmamgdmhm fetiowsd

substi t ut ed th one or..,nDre..su I tut "R

addi ti onal | yvnﬁeseﬁ%{l}é% Q(fﬂéetm?ddﬁ &)%gl 00 E%d? gt ?frgaaf 8ur |°%§q'glflr uct ures),
each posits orbhfﬁiﬂat@@ﬁmgumatmmmﬁﬁmmem; fdilangﬁplelﬁﬁaclﬁrzﬂ@ﬁbﬂa'rt sychmsi deri ng
structures 1 a, but .focusi ng in.a ﬁ[]eferred 30

Sbod ent . Ristica Ve aiuad RF BEMA R S 6 prettcs B 5 HiHl SOl MGG ot Kyl

substituted @Ebebatehem WiRfetthe dSHEBEahtilrd i OnFERANMNID andthky/dhéiidal and
substituted alkyl ar -13 WO 01/ 30768 PCT/ US00/ 29585 In a nore preferred

enmbodi nent Rienfity hyeme@f the sepagation pracediies desasied alavieyd fustherssion mawhe

required to liberate the desired enantiomeric form. Alternatively, specific enantiomer

20  may be synthesized by asymmetric synthesis using optically active reagents,
substrates, catalysts or solvents, or by converting on enantiomer to the other by
asymmetric transformation. An example of a synthesis from optically active starting

materials is shown in Figure 4.

In one embodiment, as will be appreciated by those in the art, the two adjacent R,

25  groups may be fused together to form a ring structure. Again, the fused ring structure
may contain heteroatoms and may be substituted with one or more substitution groups
"R". It should additionally be noted that for cycloalkyl (i.e. saturated ring structures),

each position may contain two substitution groups, R and R'.

Considering structures 1a, 1b, 1c and 1d, but focusing on 14, in a preferred
30 embodiment R, is selected from hydrogen, alkyl, aryl, substituted alkyl, substituted
aryl, heteroaryl, substituted heteroaryl, alkylaryl and substituted alkylaryl.
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| ower al kyl, berizyl, substituted benzyl, phenyl,'naphthyl and substituted
phenyl. In a nost preferred enbodinent RL is chosen from hydrogen, ethyl,
propyl, nmetp@sysbdy! . naphthyl, phenyl, bronophenyl, ch

met hoxyphenyl , 5 ethoxyphenyl ~tolyl, dinethylphenyl cho#9$ﬁ§%¥d%%enyl
nethylchlorophenyl eth Iphenyl pheneth |, benzyl, chlorobenzyl

met hyl benzyl, Heth prEeA embodipegat B ety s5iectedfamaiygioaem Jawer alkylsubstituted

Lot oy of ARG bB0 SR RSB Skl s R

appreci ated by those in the art, Structures la, Ib, 1 ¢ and 1 d possess a
potenti al | y chinraahost prefaredembadintehtR cia chasen fromtiydrolgerR2thyl pedpyhched. Thus,

the R2 positiop ubst it uti d The R2
and R2' groups™ ﬁﬁﬁx%ﬁ‘y?ﬁép‘?@ﬁ%ﬂi‘?f??@‘&ﬁﬂ aﬂ?‘gpg‘?"g?’ B}eg?f‘ypq'ieﬂgzcorrpo& tion
is-chiral. y\heahémhﬂgd aolgl, B&ett@(;ﬂﬁe@lfdhﬁfo@lﬁbmpﬂd‘rﬁf edetifdchicRoftedylrent s
utilize only a single non-hydrogen R2. The |nvent|on contenpl ates the use

of pure enant i ghodplenyl, phepethyly rbggzyé,fch@ﬁngqyémtgyl g Uéﬂ‘ﬁﬁﬂ}eﬁ%‘)@m c

m xt ur es, lﬁg&% ;@Hﬁﬁ%@?h eutoner
Wil | general I ;a/é prefHg)awbl%};"nQ}f'1 i re pr Lrﬂ?g Kg%él | s chosen

from hydrogen, |ower alkyl and substltut ed | ower al Ig(ci;alkyand R2 S

hyd [1 olgen IhnI alnrmcfepﬂbﬂebqr?énﬂéﬁb@ch}’mm, Riky] er substisu lod\stwilibegen, I
eycl phexyl nat b e R Eﬁ%tméb:ﬁe B 5‘?’ {1}5‘1@“{5@ oG At

met hyl sul figyl dmtehydthe b‘aﬂﬁbrﬂbmmélls atixelﬂilehasthe Rﬂpﬁs;tiomdywbmphm two

preferred enbodi nent r osen fro al kyl |tuted

al kyl, al kyl ?m“%’t%?‘{?ér@ jﬁ-z éf}b%‘fc‘ lﬁf‘é‘{!’sg}ay '?ﬁ‘ﬁ%‘? s 2l

oxaal kyl aryl, iRdiFRrenaick &éw%h is cﬁﬁﬂ When ihe 1:.3%&&51 aferdiﬁ'e;ehtkyﬂefena&yl and
o

substituted aryl. 25 1In mor e preferred enbodi nent IS not RL5NH,
R3 is chosen fthwimerwglhzamya singlemepihydrosen Ro e mm comq@n;ares thfapht hyl ;
phenyl substit I y, nitro,
car boxy, net hy‘#éﬁg %%ﬁh@?ﬁﬁgl o’g%rﬁg%é&ﬁtk gﬁﬁ M njﬁ%

phenoxy et Wyl ;althetghthenssof thetshbdtantiptieopticallyngure edtemer mldrgphg:rallmhn er oar yl
substituted wt hqel oger al kyl ; and benzyl oxynmethyl. -14 WD 01/ 30768

PCTI US00/ 2958F™F1°4 nost pref erred enbodi nent, when R3 is not RI5NH, R3 is .
chosen fromethyl, propyl, chloropropyl, butoxy, heptyl, butyl, octyl,
tridecanyl, (ethoxysanzoayieleatdphbodiment, R; is chosen from hydrogen, lower alkyl and

substituted lower alkyl, and R’ is hydrogen. In a most preferred embodiment R; is

chosen from hydrogen, methyl, ethyl, propyl, methylthioethyl, aminobutyl,
20 (CBZ)aminobutyl, cyclohexylmethyl, benzyloxymethyl, methylsulfinylethyl,
methylsulfinylmethyl, hydroxymethyl, benzyl and indolylmethyl.

In a preferred embodiment Rj is selected from chosen from alkyl, substituted alkyl,
| alkylaryl, heteroaryl, .aryl, substituted aryl, substituted oxaalkylaryl, R;sO- and R;s-
NH-, and R;s is chosen from alkyl, aryl and substituted aryl.

25 In a more preferred embodiment, when R; is not RisNH, R; is chosen from C,-C;3
alkyl; substituted lower alkyl; phenyl; naphthyl; phenyl subsﬁtuted with one or more
halo, lower alkyl, loweralkoxy, nitro, carboxy, methylenedioxy or trifluoromethyl;
biphenylyl; benzyl; phenoxymethyl; halophenoxymethyl; phenylvinyl; heteroaryl;
heteroaryl substituted with lower alkyl; and benzyloxymethyl.
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di met hyl am noet hyl, di net hyl am nonet hyl, phenyl, naphthyl, hal ophenyl,
di hal ophenyl , cyanophenyl, hal o(trifluoronethyl)phenyl, '

. chl or ophengyyomdolgl . 5 net hoxyphenyl, carboxyphenyl, et hyi,@ﬂgg%}zgsstgol yl,
bi phenyl yI, nethylenedioxyphenyl nethylsulfonylphenyl

nmet hoxychl or g hen hth net hyl hal ophenyl
trifl ﬁgl’ omret 9‘[3%3"58@;;3% '%IWhE‘éﬁ! ?IX’B D‘% Rn%t%?%ﬁ'%ﬁ‘lh&hyl

henoxynet hyl c %QQQ
ﬁl tr op%enyl - C}.Ionl tr opﬁ‘%%>q |y’slzt r ﬁdf%’r%’ttﬂg*%ﬁ’e 3‘/1‘{&9 enzéb_oxg/ﬁet hyl ,
be_nzy: , f:,ll’ ar@lmetlhwbnnmemyhldyheﬂl]dgmnlmnn9|b'1 » pli€hyl, maphtiyyl, hakqﬂnhgg}l,p%/ (ra i g |r pg:j

ui nol i nyl , i.n
gnbodi ma%t, V\% Yl }%ﬁgﬁ@yiﬁﬂo( u(Q,F?&%WﬁPL%M ch&éqphﬁ?wrg Yeycl ohexyl ;
phenyl ; arsd phethy*ypﬁet@ﬁ'fcmuiﬁiﬂeﬁyltd& eflyl, Jo@l\ﬂﬁph% 1, metitEedibi mylor

| ower aIkyIthlo In_a preferred enbodi nent, en R3'is RL H Ri5 is

i sopropyl , buRgthy! S‘ﬂ@nﬁlyh?‘lﬂ}e‘%?'mx}fﬁh’éfﬁﬂhen}{&r‘%mwyl; mﬂb’ﬁlalﬂpbm}’ényl

et hoxypheny|wigkbieiB R, tleny, b IMAORERIHAIGE, BndEhy

%Il gy;ﬂ( y: engl disniethoxypherayl, ;nhenylﬂujra]lsnutrbcntqtl:riﬁbdnw hitrophéisyt, |dimtrqﬂ1§ﬁ1ylﬁj and

di al kyl Zm. i no a(i%-([}? ulq_%néc[ﬂévﬁ)gﬁ &Fnzy zr%?zéd g‘f’é‘fyir %?'BﬂdPWé’l’ﬂyl R4 is

sel ected foro rﬁnﬂmwemembrlpyhdmﬁludpshelhyt QQollﬁ))qu:iyraz%iylf Vahd nﬁﬁﬂﬁi&ﬁex yl; phenyl

substituted wth hydroxy, |ower al koxy or |ower alkyl; benzyl;
het er oar yl nmet

yl; het e het er par yl propyl and R16- al kyI ene-,
wherei n R16 | & 24pqTRBre W&éﬁ‘ aﬁsﬁi}f’%?ﬁhﬁ% Rs ik lﬁmlséﬁ F%“affﬁ%!?wqréuwlr al koxy,
or N- het er oGygloktxyl; %ﬁeﬂﬂ‘ aﬁd BR&iy1 %@ﬁﬁfeﬁ%&%fﬂv@?gﬂcﬁ Rebver §en from
met hyl, ethyl, propyl, Butyl, cyclohexyl, carboxyeth nethyl

met hoxyet hyl lowywm&a hyl, hydroxypropyl, dinmethylani noet hyI
di met hyl am nopropyl di et hyI am noet hyl , di et hyl am nopr opyl am nopr opyl ,

met hyl am nopr gpylhost B&Tr?edmgmén %V'heﬁis mlwq’{ ﬁ}éqpl)s%'gw,' burjgo ami nopent yl ,

1-cycl ohexyl - 4- (di et am no uty am noet
am nohexyl3, agwhbewh@hwﬂ Mﬂbmopbsmﬂrcbmlbmphenybmﬂpkyphenﬁl&thmlﬁhh&mb]ﬁs

PCT/ USOO 295%ﬁﬂu81f>{n§r91ﬁf gpré'll orrH% g‘}hﬁgp&‘gﬂéymt hyl - 4- (di et hyl am no) but yl ,

(t-Boc) am nopropy met hoxyphenyl ,
met hyl met hoxyphenyl , dlnethylphenyl tol yl,
Ina preferred embodiment R, is chosen from alkyl, aryl, alkylaryl, alkylheteroaryl,

substituted alkyl, substituted aryl, and Rj¢-alkylene-, and R,¢ is chosen from alkoxy,
amino, alkylamino, dialkylamino and N-heterocyclyl.

20  Inamore preferred embodiment, R, is selected from lower alkyl, substituted lower
alkyl, cyclohexyl; phenyl substituted with hydroxy, lower alkoxy or lower alkyl;
benzyl; heteroarylmethyl; heteroarylethyl; heteroarylpropyl and Rs-alkylene-,
wherein R;¢ is amino, lower alkylamino, di(lower alkyl)amino, lower alkoxy, or N-

heterocyclyl.

25  Inamost preferred embodiment, Ry is chosen from methyl, ethyl, propyl, butyl,
cyclohexyl, carboxyethyl, carboxymethyl, methoxyethyl, hydroxyethyl,
hydroxypropyl, dimethylaminoethyl, dimethylaminopropyl, diethylaminoethyl,
diethylaminopropyl , aminopropyl, methylaminopropyl, , 2,2-dimethyl-3-
(dimethylamino)propyl, 1-cyclohexyl-4-(diethylamino)butyl, aminoethyl, aminobutyl,

30  aminopentyl, aminohexyl, aminoethoxyethyl, isopropylaminopropyl,
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et hyl phenyl, (oxopyrrolidinyl)propyl, (nmethoxycarbonyl)ethyl,
benzyl pi peridinyl, pyridinylethyl, pyridinylnmethyl, norpholinylethyl
nor phol i nyl\?&%ﬁ?ﬂ%&; pi peridinyl, 5 azetidinylnethyl, azeti gifhtdoreday!
pyrrolidinylethyl,” pyrrolidinylpropyl, piperidinylnethyl,

pi peridinyl ethyl, imdazolylpropyl, imdazolylethyl )
(et hyl pyrrol i df\lllﬁﬂﬂf‘}mw?‘zl(lnbmqé‘b’bﬁ‘?@hﬂé‘?ﬂ?ﬁ"@ﬂ#ﬂOc)ammopmpyl,

(et hyl pi peri qj y ( L Re Az . : and
ol Y1 ot hyl | PSRt berzyt ERBYpRUGE widiy BBl PRk, SHEAAARSL I, 20,
hydr ogen, met leHylphenyll@xomirmolidiRyl)prepythy(thethgeycartioaysthylchengylpiperidinyl,
trifluoronethyl ;.  .and i s..hydrogen or, hal.o | n articularl.y. preferred
subgenus, R1 ipyf'%'@w;}?“ﬂaﬁm& kmoyphﬂgn lgth%l%%xgﬁol @mpygtpwpéﬁg% propyl ;
R2' i s hydsogepetididimethgl Retitin P idinyl8thyl,i prroidis | d phenyl; R3.,
IS substitut ed_%ﬁ?%yl; 24 is1 - %Mru{y{%l}{z pSgSRlepir??lg two or three;

p is one to thipcadinylmethy, mm@g’&ﬂayl,miqa@lwmééﬁidamﬂF@ﬂhal o, RBis
hyd X d ' - ' ' . i di nyl .
Unen. consi der (CplRelkARERLY (bMiioaiity RIQP thel Bherafibigl, ! Y

pref erabl y chdmethylpipemazirtyl)dropgl furarlybnethy] ahdcipdolykethyst i t ut ed | ower al kyl
benzyl, substituted benzyl, phenyl and substituted phenyl; R2 is chosen

from hydrogen .and | ower al .an . rLQoen: : ' from
B P R G G S S R L B

al kyl, |over aaleoRYis Hydiogen, hate] iyihglie thifuoyomehyl; aridfRgiohyinegehwt halti pheny! yl
and heteroaryl; and R4 is chosen from | ower al kyl, cyclohexyl; phenyl
substituted w : ; VAR

het er oar yl met %{}Pp a@é@é‘? g(’()él’re{/%ng?ﬁ%g%dg%%ﬁé?{)eg%}g}&g{]%l%/%ﬁy}l %{)Ere_ o%grg?/ If“e){nhyl ;

het er oar y| pr opety] amicbreiyd; R’ ks ydragen; i éy substitated phenyl; ds(is swhstitutadiphenydini no,

(1 ower al kyl)agm no, . am.n | owgr . al tero I . Lcularly
pyrrolidino, 3{?’{)ésrﬁhhﬁt’ﬁ'ﬁe‘g"hqnﬁ%\f\gé?oj(éﬁfm%§{1—(§gpﬁZ'? %@r’ﬁﬁég:&%r‘frﬁ%??’ﬁ)’ag Hleg

sul f onani des @ theée; RS isHyBrdghn; KRls hysirdpes;iRfis RilerRufit Wydrogensad Kif srehbsener

al kyl, benzyl, substituted benzyl an%_sgbstitut ed phenyl; R2 is hydrogen
or | ower aiSky|frompeminpsprapyiamBingyAnd@2etidityt hosen from substituted phenyl and
napht hyl; R4 is R16-al kyl ene-; R7 is hydrogen, fluoro, nethyl or chloro;

o1 1 ot et e e o o)
ower a am no, - { nmi.no, . pyryolidjno,

pi peri di no?/ i rﬂ%&!ﬂr%malﬁﬂe?ﬂm*ﬁﬂpﬁtﬁlﬁfd W@h%n’%‘?“ﬂlé‘r ?‘%&“Bﬁefl Hg\%/zp’ [’ PL?”P(

am nes of struygh Hﬁﬁ%ﬁtu%ed%h@ﬁﬁ; R, i¥l chd3¢n frSm RY&bSErA Yower alkyl and R’ is

hydrogen; Ry is chosen from Ci-Cis alkyl; phenyl; naphthyl; phenyl substituted with

20  halo, lower alkyl, lower alkoxy, nitro, methylenedioxy, or trifluoromethyl; biphenylyl
and heteroaryl; and R, is chosen from lower alkyl, cyclohexyl; phenyl substituted with
hydroxy, lower alkoxy or lower alkyl; benzyl; heteroarylmethyl; heteroarylethyl;
heteroarylpropyl; heteroarylethyl; heteroarylpropyl and Rj¢-alkylene, wherein Ry is
di(lower alkyl)amino, (lower alkyl)amino, amino, lower alkoxy, or N-heterocyclyl,

25  particularly pyrrolidino, piperidino or imidazolyl.

When considering primarily the sulfonamides of structure 1b, R, is most preferably

chosen from lower alkyl, benzyl, substituted benzyl and substituted phenyl; R; is

hydrogen or lower alkyl; R,’ is hydrogen; R3 is chosen from substituted phenyl and

naphthyl; R, is Rj¢-alkylene-; R is hydrogen, fluoro, methyl or chloro; Rs,Rg and Ry
30 - are hydrogen; and R¢ is chosen from di(lower alkylamino), (lower alkyl)amino,
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chosen from hydrogen, |ower alkyl, substituted | ower alkyl, benzyl,
substituted benzyl, phenyl, naphthyl and substituted phenyl; R2 is chosen
from hydr r 5 alkyl and substituted | ower al kyl acd

hydr ogen; %Bll347§a/\€hosen from Cl-Cl13 al kyl; substituted Pﬁg&esﬁagﬂsil ;
phenyl; naphthyl; phenyl substituted with halo, |ower alkyl, |ower alkoxy,
nitro, met hylaseelipygliding, pineridingomidazelyand memphelingt yi | benzyl and
heterocyclyl; and R4 is chosen from |l ower "al kyl; cycl ohexyl; phenyl
substituted w . Sh % Bf QhrudtPB i c A, R éidlablySubsti tuted
benzyl; het e%%’c‘fotﬁ@&??%né{l%g?y' nmet hyl ;m‘lhet er%aryl ét F\%ﬁi;} v

het er oar y| pr aihyptendrooh Ridsegenkipiveralkylysubstisutad R¥@r akkyl, Uerzlybeahstitiddy | ) ani no,

(1 ower al kyl).am no, ami no, .| r al.kox or, N-heterocyclyl. en

consi deri ng r}?ef'ﬁg'rﬂhleﬂ’/m ’??Bhglﬁf %\A@@@?’t‘gﬁ/ﬂﬂ‘ rgt 'fc?h?;ﬁ%%"hp,(y %em°WBrst
preferablys cingsand subStitule@ I6ieralkyyand oeRziytirogeni Rt istohbest fRnEy-C.and
substituted phenyl; R2 i rogen or |ower a s hydrogen; R3..

hyd I'kyl; R2' i
i s chosen fr catkWiaybstiteted @avepgl&m henyk, na@flyﬂ;d%lywlgvbsaﬁ@e%&whbﬂw lower | s

are chosen T riMSHESAAS it mABH Bl o Moy, Bpfath B bm T 7
et s dli atlsmcasrnilar A ety soltm AT
PP st " e OB T i ah Ryl g R Ryt

di net hyl pflﬁ‘nMieter&@ylﬁﬁiﬂ}“ﬁﬂﬁﬁﬂ&éthylﬂidﬁédﬂﬂﬁtﬁ@iﬂw| R QU8R Wb Ein Ry6 is
trifluoronethyl phenyl, trifluoronethoxyphenyl, bis(trifluoronet thI ) phenyl ,

car boxypheny| di(tewenaikyaminey (loweralityhiasinoaspiany loyeealkoxy, of Ndetercnslyl. and

napht hyl . The conpositions of the invention are synthesized as outlined

bel ow, utiliz "ﬁ%ﬁﬁ ttle kiR isBudthi@ 18%ahd 14K, iSXBHIr&:

described in ‘ng}cﬁsﬁgﬁ, J.ar!)}? Is'/led.l 25 sChem, 20: 37’9-]?i86 ( 97%r)a,€1§hereby

i ncor por at ed dhpsandfan brwee alkylbergylo subsiainted benryl and substitutad phenpl; R; is

aci d-catal yzed .condensat i of - @%! thranil i i | ropatic
primary am ﬁ’wg@ Re wﬁrr%@gs{’egt or gg{rﬁelga% c&ase&uﬁﬁ%zoswﬁgﬁé’se r'e descri bed
in U S PH ertietereqyplyl afiiiaphthylpRy 83hbsén frolm stBFnttdbennydl Hetetdtycliband Rab-l  of

whi ch are incqrporated 30 reference., -17 1/.307 PCTI US00/ 29585 The
Conposi 1 ons APIETE et Re Aisniie) 08 HIERSh EnHAARAHS Re GG RRTOREN: 310 4 ang
5. Conpoundsg Qfs dheteniLicie dﬁlo@eﬁélﬁylﬁﬁﬁl@), (IBwéxna?ﬂcﬁﬁ%&, faftSrkY, Bﬁrélﬁiiﬁyl,g ure 1,

except that the = ] . .
piperidinyl, imidazolyl and morpholinyl. When R3- is present (as in 1d) it is most

preferably chosen from halophenyl, polyhalophenyl, tolyl, dimethylphenyl,

20  methoxyphenyl, dimethoxyphenyl, cyanophenyl, trifluoromethylphenyl,
trifluoromethoxyphenyl, bis(trifluoromethyl)phenyl, carboxyphenyl, t-butylphenyl,
methoxycarbonylphenyl, piperidinyl and naphthyl.

The compositions of the invention are synthesized as outlined below, utilizing

techniques well known in the art. For example, as described in Ager et al., J. of Med.
25 Chem.,,

20:379-386 (1977), hereby incorporated by reference, quinazolinones can be obtained

by acid-catalyzed condensation of N-acylanthranilic acids with aromatic primary

amines. Other processes for preparing quinazolinones are described in U.S. Patent

applications 5,783,577, 5,922,866 and 5,187,167, all of which are incorporated by

30 reference.
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acyl halide in the final step is replaced by an al kyl halide. Once nade,

t he conpositions of the invention find use in a variety of applications. As
5 wll be recigted by those in the art, mtosis my be kn a
variety of %3‘/’2’;&67&{1& is, one can affect mtosis either B?’Pﬁ@?gsgéi ng or
decreasing the activity of a conponent in the mtotic pathway. Stated

di fferently, iheosmpositiops pftheirvertianomyyebegmade ag shawnindigures,l, i L &uft bi ng

equi librium either by_.i.nhibit]i ' ' :er I ad

S 1 ar appr oSEEuRaRyt Sahtie gl fac3 b RiGh e fore FUPGREDL e

enbodi ment, t heylhendqaqs it finabstef isrépladed b an alkyl halide.used to nodul ate nitotic
spindle formation, thus causing prolonged cell cycle arrest in mtosis. By

"nodul-ate" herein i ant al.teri i tot.ic.spindle.f | | ncl wdi ng

i ncreasing afiPeqERAS 28 QEPOSHARH °3%f° Yﬁi‘%’%ﬁp&ﬁ?m %vﬁ{t??%ép%ﬁﬁ%ﬂogg A
formati on” shergjiBe kSpredtasd by Bb&AN tiedkd, Mitosls may be alteddil inavatietyof biapy Hat
structures by mtotic kinesins. By "mtotic 15 spjndle dysfunction” herein
i s meant it otis, eneeanadiectapitpsissitherclyRcragsing @ deqresing thegtivit conposi ti ons
of the invention ar ' . ; afF6diddvd of a
mtotic kinesi® mp&gﬁt Mlqﬁérgh%écgqaﬁﬁdts%@omc%ﬁy FHtﬁjr(;gE %é‘ IBies hu%aﬁ'tg%/{SP,

al though  KSP digrifted) by distusbing equilibrinnyg aithes by inhibjting eractieatingeetain n t hi s
context, nodul ate nmeans, ejther i rlllcreasi)n‘gs 8%%{screasj ng spindle pole
separation, c&OEPARFOIaPIBHATEPRIGIFNSS By P Eed WAHICLIFINE™ of mitotic spindle
pol es, or otherw se causi ng norphol ogi cal perturbation of the mtotic

spi ndl e. AbSo 1 Betetdad embbdiivent, the coribbsitidris of thefinvésiorf are usddite sdplateposes are
variants and/or Tragnments of KSP. See U. .S Patent A‘%ﬁ'l[i cation. "Mthods of
Screeni ng f or misiigispindle Sorpration, thus|Sauiing RIp P$%r?°@ﬁ¥?l el%‘&?‘g‘?sls' Yagnosi ng
Cel | Proliferaf 'is mbd itofié spind® Sorfnckich, iRAdind inblessdgy 25

09/ 428, 156), hgirog@f}@ii ﬁ%%rﬁb%lpéa%nggl@e#?%%%r e?lce_ inits enti rngét y. In addition,
other nitoti anédenreasing spindle fymatien By "mitdicspiadiedermatioa harein1s meaRbver, t he
conpositions of the invention, h nave. I B Gty f or  KSP.
For assay of XFYAYP dt lﬁ@#“gfl ef/ﬁl\éﬁ?l’ﬁgﬁpf@gmgér} bgqrgc%&n %c%%f’gﬁtgf to the
i nvention 15i s spiadtediyéfiutsioh! herdin ismlednomatatic arsast andimonoppleospindiafprmetians ol at ed
sanple receiving areas 30 (e.g., a mcrotiter plate, an array, etc.). The
i nsol ubl e support may.be e.of any - ANEe 585
conposi tion t%ﬁ?@ﬁ&ft}?@sgg b’g'le?t?oorynage %%ﬁﬂ E%*‘B%@n%‘?‘@gz’?g?ffﬁ%@gggggt ed
from a mitotic kinesin, KSP. In a preferred embodiment, the KSP is human KSP, aithough

KSP kinesins from other organisms may also be used. In this context, modulate
means either increasing or decreasing spindle pole separation, causing malformation,
20 i.e, splaying, of mitotic spindle poles, or otherwise causing morphological
perturbation of the mitotic spindle. Also included within the definition.of KSP for
' these purposes are variants and/or fragments of KSP. See U.S. Patent Application
"Methods of Screening for Modulators of Cell Proliferation and Methods of
Diagnosing Cell Proliferation States", filed Oct. 27, 1999 (U.S. Serial Number
25  09/428,156), hereby incorporated by reference in its entirety. In addition, other
mitotic kinesins may be used in the present invention. However, the compositions of

the invention have been shown to have specificity for KSP.

For assay of activity, generally either KSP or a compound according to the invention
is non-diffusably bound to an insoluble support having isolated sample receiving areas

30 (e.g., a microtiter plate, an array, etc.). The insoluble support may be made of any
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soluble material, and is otherw se conpatible wth the overall nethod of
screening. The surface of such supports may be solid or porous and of any
conveni entywahiBerss EXanpl es of suitable insoluble suppor tegriedes
mcrotiter pI ates, arrays, nenbr anes 5 and beads These are typically nade
of glass, plastic ol yst e), har| n or

ni trocel | ul os"t?mp?%é‘?‘b ich,the co t&%"‘ﬁf%‘? sé"ﬁﬁ 3&?"? ged%éﬂ"e especi al |y
conveni ent begaiematedidl agﬁ iSRS seh: m?%t?&lh’ %ntﬁ@lﬂb M%éth&ﬂoﬁﬂfeemn

si mul taneously, using small anounts of reagents and sanples. The partlcul ar
manner  of bi Tii surfacsfofisheh wpmmwrsohé orparousrand phanyeenyesignt skApet i s

i bl h th d I
(r:ncsiimr::'fl :[31: nset\kllm ’?@%pﬁéloﬂrﬁmgﬁfiqﬂ% usbégﬁr!]f’ﬂsé) ngIHJI Hﬁfs’%}ggrsﬁl)%% %‘?%sh‘ﬁgﬁ%r ef erred
net hods of5 biandibegisl Mhksscee fypicallisadefof giiss, iplwstic @.,(polystrend)y not sterically

bl ock either the Ilgand bi nding:-site or_activatign sequence when the
protein i s b deplyagchatides, nylgnss mityoceliylosee Tefianiy gicg M‘SWHEPE plates and arraygng ¢

supports, kRl r agent on
t he surface, e%ég%&lgﬁ}g%b%@m&rﬁggg J(]ﬁa%! ngﬁ&arg% e‘f'%%bgrc ageﬁ%p excess
unbound mat ersimbltansoushyusingi small amasits ofgeagtive amhsqnipécsr é‘d:e 'pmitlnqialammr may

t hen be bl OCk‘%ﬂ’&jﬁ ”13? ncub tion \{\nth bavi ne . erum BSA), casein
or other inno n%)? A Gimiei 18Pffé’r° Fﬁ'i‘f"‘@lip ORgZS 1 ﬁtCPWP? ?8’1 nts of the

i nvent i onjgTayref@ntsund ofdall heihbdPdfthé Mvemidy) Mhidtaindehe aGivitybfthe Of a nitotic
kinesin, particularly KSP. In this enmbodinment, the mtotic agents 20 of

t he i nvent i oncomnesigienaidhis gondiffasakisp Prgferradiaethedsiof pinginganqlugts tha usenf ayed.
Kinesin acti esin
ety i eo ! AUESIRANS dobs kP blooR Btk e 1445F b Blfig Bl BTU:G o
hydrol ysis; niequence vhtrethd prmbmgs,boghdt!!thgsup@nﬂ), direct binding to "sticky" or ionic

pol ynmeri zati on/ depol yneri zation. S on crot ubul e bi ndi ng
to other pr oi"@P?‘F% Bﬁ/ml‘??e °ré’ﬁsfhﬂg1 g o5 of eé’f?)tfl&oﬁggﬁnﬂé"bﬁ\? %

cel | - cycl g5 cogt.r Phllowdhg SifidiMg aghagro@exﬁumgeﬁ@&ﬁemrmbmmaeaaarmemoseu:h as

ki nases or proteases; and specific kinesin cellular activities, such as

spi ndl e pol e ewashing dhe samnleraeiviog apas may then §e Riocked thipugh ingyhation avithe| |
known to thos r ofRter 6),
Bi ophys. J., V(PJ BS?%H %b#imt(? é?se‘e’%& al ., ‘?nlngguo E‘glﬁdéelln g;B?tg%rhnelé#%gM
(1):20-5; G ttes et al., 1996, Biophys. J. 70 418-29; Shirakawa et al.
30 1995, J. EXks angmitotiq agents pd(m- inwentioy mee beri oettheen own tpguwsiulaty bghys. J.
68: 2444-53; p
o oTen pery ﬁ%%@g&ﬁm&m park 5y BSBPIis eibofifien fire hitotithglifts

20  of the invention are combined with KSP and the activity of KSP is assayed. Kinesin

activity is known in the art and includes one or more kinesin activities. Kinesin
activities include the ability to affect ATP hydrolysis; microtubule binding; gliding
and polymerization/depolymerization (effects on microtubule dynamics); binding to
other proteins of the spindle; binding to proteins involved in cell-cycle control;

25  serving as a substrate to other enzymes; such as kinases or proteases; and specific

kinesin cellular activities such as spindle pole separation.

Methods of performing motility assays are well known to those of skill in the art.

[See e.g., Hall, et al. (1996), Biophys. J., 71: 3467-3476, Turner et al., 1996, AnalL

Biochem. 242 (1):20-5; Gittes et al., 1996, Biophys. J. 70(1): 418-29; Shirakawa et al.,
30 1995,J. Exp. BioL 198: 1809-15; Winkelmann et al., 1995, Biophys. J. 68: 2444-53,

Winkelmann et al., 1995, Biophys. J. 68: 728.]
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Met hods known in the art for determ ning ATPase hydrolysis activity al so
can be used. Preferably, solution based assays are utilized. U S.
applicati 0%%/%37%8464 filed May 18, 1999, hereby incorpg %Flgm?éé
reference i B ts entirety, describes such assays Al ternatively,
conventional nethods are used. For exanple rel ease from5 kinesin can

be quantifi ed.Methodgknopmdn QWWOEWWTP@éY#Plﬁ@@%‘QWrW Be activity
ass til t
(557 11 soa - ety PG A fefl eihuiith, TsogRibaiol GPLMRICT S )

Triton X-1 O0Ofled May18y I999nhdrdsb@' imqmyatem qefetemé inritsoantirety) dessribesssucthed i n

90.L"ofcold 0.3 M sphat e, st r are.u a .can .be
converted to ﬁﬁyﬁoﬁgéﬁ{i ve)@c%rwggtbq{lgf g‘ﬁ%%é’é%'ésad @We%aﬁ?ﬁa#é%?se&?gl and

st andar ds fyavqul?&ﬁﬂa%@ﬂﬁhﬁﬂieﬂ NInRép prefekRA enbofinieat, mrpaseh plysieagent is
added to the relevant wells in e. a mcrotiter ate. e mxture is
devel oped for atvitpassayuilizss (&hMFgé (prrehleriq @ld)@a@m&cmp greapgeassai{8e’of 650

nm |f phosph r e Leadihas nverted
to MM P;, and pm%oﬁﬁﬂg@eﬂﬁg%ﬁfo.i%ﬁfpgﬁa %Q&%?Fﬁas% assaigﬁ}lggg\?/\%)gﬁ t he
15 art i ncl udegg)h o perorhtiha assay 99 L. of bRV quéniched iy %fpﬂ@fme]ﬂl(m NDt or

domai ns al so can be used to nonitor the effects of ting .agents.

one enbodi nentP%PBb@ph@s&%dafﬁsam%%?%d%%m&ér%‘feﬁs@tq wergAfsence of

i Cr Ot Ubul 9. |iisHA0 BRhscf AR AR Mactidr Gnd HERARISHEFEEn JhshoRl heicred 1 n
the presence rotu es Different types of nodul ating agents can be
detected in 20100hé,abm1&hasgmysreagent5sapid@iftertheerdlemwllmg ahigraditérect of a

nodul ati ng agent i I nde ntr on_.of m t ubul es and
ATP. In anot he? at@n%B%%“T'?‘bﬁ. Is ‘getvﬁltgp"éiff”éw %’fmﬂ & aﬁ@&ﬁ' platgis rﬁardﬁaég'l’n ATPase can
be decreased bybsbrBric8 @855t N ¥ phosphete BfahdurdsOncre QiedPéBQorbah@rréﬁduigu kasbor
both. In yet another enbodinent, the effect, . of dul ati mﬁéﬁt

i ncreased by i searateditamM Brandpiqtied oerdims WF‘““Q eikis(vit(d
Agent s thajs mg“il"%ﬁfeﬁlﬁﬁlg% g@&gq}pal activity of KSP in vitro may then be
screened in VvIVvO or such agents in vivo |ncI ude assays of cell

cycle distribution, cell viability, or, the presence, hology activity,
distribution, ATPaseectivityef kmilbmo@f dempinsiplaa canhsruserto "P%‘r‘mﬁ@ﬁl st oy cel |

g¥g| \?veld: S L;llo \?vn %{)aﬂ%tﬁng gen(i l{nloﬂg Biib&dimeit ATPke 2360y8 Eflﬂimes@n aljelbeff&rﬁigd?ﬂ/ih@ metry,

ed in the art, as are nethods for_ determ ning
cel | viabilit yabsGee of micretulbulps. dn anotigr embodimentaho|ATPase assays petieefasnedrin - 20

the presence of microtubules. Different types of modulating agents can be detected in

('D

20 the above assays. In a preferred embodiment, the effect of a modulating agent is
independent of the concentration of microtubules and ATP. In another embodiment,
the effect of the agents on kinesin ATPase can be decreased by increasing the
concentrétions of ATP, microtubules or both. In yet another embodiment, the effect
of the modulating agent is increased by increasing concentrations of ATP,

25  microtubules or both.

Agents that modulate the biochemical activity of KSP in vitro may then be screened in
vivo. Methods for such agents in vivo include assays of cel! cycle distribution, cell
viability, or the presence, morphology, activity, distribution, or amount of mitotic
spindles. Methods for monitoring cell cycle distribution of a cell population, for

30 example, by flow cytometry, are well known to those skilled in the art, as are methods
for determining cell viability. See for example, U.S. Patent Application "Methods of
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| WD 01/ 30768 PCT/ US00/ 29585 Screening for Mdul ators of Cell

Proli ferati on and Methods of Diagnosing Cell Proliferation States,” filed
Cct . %/037 ial nunmber 09/428, 156, hereby incorpopatree ot;%qggeference
in |ts entr re% n addition to the assays described above, m croscopic

net hods for rmnrtorrn%ﬂ indle 5 formation and mal fornmati on are wel | known
to those of §F§T°Flnn3 frriMedulgters of Gell Prolifpratiomand Mathodg of Ripepesing sl (1908), J.

Cel |l Sci . b | 199491 Q28] nunberab/a28. P5@ hereby 35: 399- 414) .
The corrposrtrons o?&%ﬁtag?n\%ér?t%nﬁr n s%rt t?] lf(SP krznes‘?)nere e nmeasure of
i nhi bition iiscotyovdled biefeferade asitsdntiretyoncent rati on of the conposition at
which the activity of KSPis 10 decreased by fifty percent. Preferred

conposi tions  haye..!| s of l.ess, t

rbodt ment o PRGBSty REBu RV BieconBusabde o b kb E Spngte

enbodi mentss  lgeafign h@ﬁaﬁorﬁfaubxeae ﬁeh&ﬁoﬁb%oﬂdbﬂh’kﬂl\mtﬂt @te(ﬁéei, eglarly
preferred enbodi nents havi ng 0s | ess_t han bout % %W C(;Fir‘peCi ally
preferred en¥bitrhseland Frr{é%fsdﬂocgu §‘F‘ 1205 r‘@n a!’e 3 d with
the nost prefygir ¢gs.d4gy.ggodi ments having 1C50"s of [ess than about 10 nM
Measurement of [C50 I's done using an ATPase assay. Another neasure of
inhibition is K . For conpounds with |C50 s less than | M the Ki or Kdis
defined as t H&icqprpesitionsios e inentionsnbibisthe KSR kinggin, Qpema@;sr-lmf ighibitine

qui nazol i non t 0 bout
100 M 20 wit ‘?%ﬁ%? gfér%ﬁead?ﬁen%ﬁéé‘ %\%ﬁ% %rgao ess {)tﬁﬁﬁ'otf out EI10 M
and partiigul aiebryasewbgﬁ&ypademn’ﬁmﬂmmmmpmm@aﬁe IC5¢'s0df 1ése $mntabaut labout | pM
and especi al l y preferred di ment s_hayi ng_ K- e an_about 100
nM and wit h ®Mevitpare ?ﬁe@feg}bf’&d‘emérlﬁﬁﬂag %ﬁf gﬂﬁ%ﬁfﬁﬁbabk‘“ iO%d‘\t‘bR’l‘e’é%mP’F‘Fan about
10 nM The K, @&&maﬁﬂmarv rés*sgmsmgn&mm Wiahigdyon three
assunptions. “Frrst, one co ound 25 nol ecul e bi nds the enzyne and
there is no (p@ﬁhﬁcb&rmhddimentﬁmmrgdcso‘s loflesctha abviut hpMyasd edpecially prefeemad ynme and
t he conpound tested are kn .e., there are_no si |f|cant anpunt s of
impurities OPW%HQ’E!@F@W’GS 50 }]F?féhﬂ‘r%’ﬁ%' @ d wiihy it m°i*r?éef°%?qﬁzoy matic
rate of tise ehbyiRrentHabing9Cs,'s 8fMREsNar a‘boétef(ﬂlMTMéaELﬂfErﬁer{tlofﬁlso isidonpound

concentration) data are frtted to the equation: -21
. using an ATPase assay.

Another measure of inhibition is K;. For compounds with ICs's less than 1 pM, the
Ki or K4 is defined as the dissociation rate constant for the interaction of the
quinazolinone with KSP. Preferred compounds have Kj's of less than about 100 uM,

20  with preferred embodiments having K's of less than about 10 uM, and particularly
preferred embodiments having Kj's of less than about 1 pM and especially preferred
embodiments having Kj's of less than about 100 nM, and with the most preferred
embodiments having Ki's of less than about 10 nM. The K; for a compound is
determined from the ICsq based on three assumptions. First, only one compound

25 molecule binds to the enzyme and there is no cooperativity. Second, the
concentrations of active enzyme and the compound tested are known (i.e., there are no
significant amounts of impurities or inactive forms in the preparations). Third, the
enzymatic rate of the enzyme-inhibitor complex is zero. The rate (i.e., compound

concentration) data are fitted to the equation:
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WO 01/ 30768 PCT/ US00/29585 (EO + lo + Kd) - (EO+ lo + Kd )2 - 4 EO 10 V =
VnEo | 2E0 Were Vis the observed rate, Vnmax is the rate of the free
enzyme, 10 Yk{g é{g énhl bitor concentration, EOis the enz%g trat i on,
and Kd is t 'ssoci ation constant of the enzyne-inhibitor conpleée

Anot her neasure of inhibition is A50i defined as the concentration of the

conpound that results inja decrease in the r ylfifty
percent. Preferred conpolinds haBye+G350Kd of:?KEssF ﬁdnaanbgmﬁEan The
| evel of preferad#ViyEef|le 'S a Tunction o err t hose
having G 50's of |ess thap about 20 M are NOBE, preferred; those having

@50 s of 10 gMnore so; those having G50 of [%ss 10 than about 1 M nore

so; those having GL50's of 100 nM nore so; those having G150 of |ess than
about 10 nM evRel®/ £ iRbbsdVafleo VR s BF i ofiné RedRRFmb3) Rihdinkfitor

‘proliferation assay conmposi ti 0hs o e Invention are used to treat
cel I ul ar pr ol i doacentration, Bj Selasagyme Dircentration,tand K3 isithe dissasiatiop constantioked by
t he met hods an ﬂ 0Si,t.i.ons vided herein 15 include, but are not
linited to, cdne&P g’%f" gqr #ggﬁssed bel ow), autoi nmune di sease,

arthritis, graft rejection, inflammuatory bowel disease, prol I feration
i nduced af tSer Amhhrmﬂm@fd@@hmég is Glye defined gs thegenaentrationiafthecompoundr ger y,

angi opl asty, atgclrgﬂﬁs ak&ﬁregem'&ﬁr B?@éﬂ%& %ﬂ(equeﬁprﬁ‘e §d35 the cells

may not be in hyper S ypo prol | erati normal state) and
still require dohfpotuits have Glag's d‘)iem'ﬂiaa ,abolut rli mief. \%ﬂhﬁe}ﬁ'@kafagblhtm the cells
may be proliferating "normall

ge5| red. Sinm I%‘F‘f’?‘m“&s 1§ M@éb%ftg roﬁlhﬁsete}’r?emﬁgﬁﬂ P @%M%E%Iel s may
eina mfp@%y ?e(jn?% ecfmos@ ﬂgfefsgstdfqo 1P HHkedol %smlrggsyﬂue&mese to

enhance a cro y en ancing growh of a crop I nhi biting
t he gr owt Hoof thamdbamtl pM m@mltmbw:nm%dweﬁwélm pibfessot thosdlmavorgd@plse Thus,

in one enbodl erein l,ication tq cells or
i ndi vi dual s af ?sﬁf}’éﬂale‘fut ﬁﬂ@n&?’q‘?d“%fff? | @?38 gmgdﬁrﬁee gs

di sorders or ?,mfe@nonzsgayv\o 01/ 30768 PCTF JS00/ 29585 The corrp05|t|ons and
nmet hods provided herein are particularly deened useful for the

The compositions of the invention are used to treat cellular proliferation diseases.
Disease states which can be treated by the methods and compositions provided herein

15  include, but are not limited to, cancer (further discussed below), autoimmune disease,
arthritis, graft rejection, inflammatory bowel disease, proliferation induced after
medical procedures, including, but not limited to, surgery, angioplasty, and the like. It
is appreciated that in some cases the cells may not be in a hyper or hypo proliferation
state (abnormal state) and still require treatment. For example, during wound healing,

20 the cells may be proliferating "normally", but proliferation enhancement may be
desired. Similarly, as discussed above, in the agriculture arena, cells maybe ina
"normal” state, but proliferation modulation may be desired to enhance a crop by
directly enhancing growth of a crop, or by inhibiting the growth of a plant or organism
which adversely affects the crop. Thus, in one embodiment, the invention herein

25 includes application to cells or individuals afflicted or impending affliction with any

one of these disorders or states.
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treatnment of cancer including solid tunors such as skin, breast, brain,
cervical carcinomas, testicular carcinomas, etc. Mre particularly,
cancers t e treated by the conpositions and net e

) invention@hé’ﬁ%&? but are not Iimted to: 5 Cardiac: sa?ggﬁm%”gg

(angi osarcoma, fibrosarcoma, rhabdonyosarcoma, |iposarcoma), nyxong,

r habdonyons, Thelsompesitioris gndmetaads providedhezein @mmmqyia@ly@h@g pseful é@r the noma
(squanous ce ferentiat , arge cell,
adenocar ci nor%??t,’negp?/éec?f’%ef%u%n dsﬁﬁgr? gda‘l#lcafmg Jré l{’g{%‘%%ﬁﬂ:ﬁide nong,

sarcom, | yrgphgitmas qaanmmmxmhamowmxmm tenkére that may be treated
Gastrointestinal: esophagus 10 (squta{‘r’téus cell. carcinoma, denocarC| nona,

| ei omyosar cork the Samnositians andimesthads of theapventigiyinclude, byt gt }”é’l“iﬁlrfﬁos arcoma) ,
pancreas (sdu Céﬂla@‘gﬁﬂ%ggﬁbﬂgﬁﬁm% ﬁgﬂéhb&ﬁﬁr&ha&bhh‘}@sﬂ%ﬁi@hp&ﬁ%&hhﬁ oma,

carcinoi d tunors, Vi poma denocar Ci noma, | ynpho
carcinoid t unnymmamabdmm’omasﬁbromm;pom amym‘ama, hmabrgnmemm poma

neur of i broma, fibro I ar bo NOCAr adenong,
vill ous adendAE™ W:E‘%‘{a F‘b‘iﬁ\r@?ﬁé‘)"g Bt ‘%ﬁggﬂé‘&ﬁrgéég?& g%(‘ée dhey
(adenocar ci nedenockliclidt), aleblr (besmphioR) c%ﬁd‘m'mid, brdnylﬁmlmaefmmd sark@rnia,a) ,

bl adder and _urethra ( s uanmous cell carcinoma, transitiopal cell carcinong,
adenocar ci norfyphoma, sagndromatos bagarers, mssathelioma; Q@—Eﬁ@@”m <£sPREE o,

teratoma, e i sar cons,
|t or ot 1Al ARk oA e, B e R AR OB P orors.
| i poma) ; Li ve(carcmma,tlmphomd;mnmvmtm)apamm(dnmhadenmmum ocarci nonm,

hepat obl ast oma arcorra at aocel |. uI denona. . he | gya; Bone:

ost eogeni ¢ sdP%'(]J‘Rﬁ‘% ‘f"é‘%%’t?%?a?‘?‘mﬁ%’%% s’v %a&ﬁ"ﬁ?bg frn(i)lus

hi sti ocyt oma, ad‘éﬁeaﬂélﬁ&ﬂé Qﬁﬂﬂonﬁywawnad KENers, rmarposmar@mmeldnyymmrm

(reticulum ceI | sarcomm), nultiple nyel oma, nmal |%r§11?(gée€gl ant 25 cel |l tunor
Q

chor domm, osthsB@engiemay liiomay pey 3 fibrgmal Jarge b garcigms. ppular
chondr o C%%n?&"vﬁf%h@ﬁ@cnorﬁb%ﬁ%ﬂ%%bﬁ&m Gesitdithshy &6 temeﬁnd gi ant

cell tunpors; Nervdus system 'skull (osteohm, hemangl ong, granul ona,

xant home, ost(dmpearcmehmr\ﬁﬂmb)umMme@S(MJ lmpkmm. lwkﬁnﬁglb(b@dm@éa
91 ot 051 )., Bp gl G AT LUK HEAM: 0175 ROl R EREACY O,

germnoma[pln one orm 1go enaro
schwannona, rpebstate (ﬂdaﬁdcammompsmmab,aésus (senixiona, tdsqloma,lemboyo@lah eu r of i br ona,

meni ngi oma, glioma, sarc necol ogi cal u endqnetri a
carci nona), CaFoR% E,eé?tﬂ’ﬁ%‘%ml?a hario %oxap,esa{cg%,rm cEﬁ"\Q}P](F& carfsnoma

20 fibroma, fibroadenoma, adenomatoid tumors, lipoma); Liver: hepatoma

(hepatocellular carcinoma), cholangiocarcinoma, hepatoblastoma, angiosarcoma,
hepatocellular adenoma, hemangioma; Bone: osteogenic sarcoma (osteosarcoma),
fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma,
malignant lymphoma (reticulum cell sarcoma), multiple myeloma, malignant giant

25  cell tumor chordoma, osteochronfroma (osteocartilaginous exostoses), benign
chondroma, chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell
tumors; Nervous system: skull (osteoma, hemangioma, granuloma, xanthoma, osteitis
deformans), meninges (meningioma, meningiosarcoma, gliomatosis), brain
(astrocytoma, medulloblastoma, glioma, ependymoma, germinoma [pinealoma],

30 glioblastoma multiform, oligodendroglioma, schwannoma, retinoblastoma, congenital
tumors), spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological:

uterus {(endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical
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WO 01/ 30768 PCTI USOQO 29585 dyspl asia), ovaries (ovarian carcinoma [serous
cyst adenocar ci noma, nuci nous cystadenocarci hong, unclassified carci noma],
granul osa-t Il tunors, Sertoli- Leydig cell tunmorsg oddsnoma,
mal i gnant t@r%atqjd’(r)ré vul va (squarmus cell carcinoma, int raep| ?‘ﬁ{fq%l al

car ci nomg, adenocar Ci noma, fibrosarcoma, nelanoma), 5 vagina_ (clear cell
carci noma, squivsplasiak evaries (avetiannarcinamen [sgreusrystafenopaIcinem s MYUsHROuS

r habdomyosar co @;“P] I (nyel oi d
| eukem a [ acut %ﬁog%%lgﬁﬁ%%&g&ﬁf d(ch&fn%hﬂg‘ I"as }dﬁwﬁgfgn@gﬁnmﬁrsgﬁ?% :

| ynphocytic |lesydiproed turﬂqre,ldyggeﬁhmﬁma,ahalmautltaemmg vulval(s¢qgupieusxedll onm,

nyel odyspl astic syndrome) d in's dj sease Hodgkin' s .| .
[mal i gnant | yrfSFRsRRTa, , intyappjthe H’Qﬁ’ta’ m?b’E% m%érﬁla"%%gl nonsg,
squanmous cef | 1edRell Kﬁ'&ﬁ&ﬁh squahfus CEPcarEROAS, body&@ kﬁ&dmaﬁ(eﬂib\fyonai | pona,
angi oma, dérnat 6f i bronm, kel oi ds, psoriasis; and A rena ﬂl and
neur obl ast oma. rhatemyosareomaly fallopiamtuless Geascinemns); Hematelogig: ewelpw i ncl udes

a cell afflicte Q h @p&; C

Accordi ngly, ]ﬁ‘g( 8%%@“8@. taﬁc?(;%lis)r&g sf?‘he n?lééntﬁifsg%h%ukggh %E%Pébegeg ytlc cells.
By 15 "admi ni sjeaieaila, di}%ldptﬁlfermwmﬁsehses,dnﬁlnplstmldnmhmélodiysp}astr@qyadrbm};I | y
effecti ve dose of the mtotic ents o

t he ; flnven Iﬂ’g eII e|t I n
cel | cul ture dfodgkins dispascepen-Hedgkin's lmp ‘HE% mal ﬁ’érel n
| s meant & glosg.y B&é&f’é&ﬂ%ﬁd&&a,eéqfu&%&s JeﬂrcarcMhﬁhKhxbodl'S szﬁrétfﬁuﬂ nsd1&y ed.
The exact dose w epend on the purpose of the treatnent, and wll be
ascertai nabl e dy;plasts nski, lipayos, iangiema dsrmatefihraga,keloids, psorsis; gnéAdrenal j s 20

known in the arnt r "%%ﬁ%{' ZERkr8g! age,
body wei ght, %%qgé'r 3% %gﬁ{}hf {shglx’tﬁ hﬁn&%‘c&gﬁé%ﬁ nllgt r atrlggnlhyl ériéuég

i nteraction arwlcdllwﬂm&&‘b?ah)tgneaﬂ‘t}tehbomdmtﬁ'ednonmtyodse necessary, and wl |l
be ascert ai nabl e wWth routine experinentation by those skilled in the art.

By "cells" her nmei 0si s can
be altered. 25 dd’éﬁl?gﬁetmnfp(???l??fe%% Vengmn%‘g agiﬁmﬁor sen ‘tselll nventi on
i ncl udes bpt h Qﬁﬂﬂﬂﬁer@d'dleﬁélﬂﬂﬁrmeaﬁfudmmwmiDabfaM@Bﬁt;caﬂﬁaﬁﬁ&klw desadf dicher '

organi sns. Thus_ the methods, are, applicable .to. bo h human rapy and
veterinary apdmt%t&’cqgémdﬁhﬁ“{"ﬁ’ét‘ t%FéFlfﬁ‘gleémgl F°’E’F?é"p%5’§ }S{ is a

mammal , and i n'ﬂ?}é?ﬁ) RSy RFf&dH9L B6 ﬁéfgﬁ% B4t aldb&: tRatprRfikesithe édtRor M totic -

agents having t 5e5| red phar macol ogi cal activity may be admnistered in a

30 physi ol ogi cehiclyitacadopniststed. The exactdase will depend pn the purpgassefithe)EeptReRte| n.

nggnggpgeggog@dmﬁ b@%&’éﬁ&néﬁe b bde Qi irPRe aft R6ng RERMHARESIRY. Reisf or mul at ed
20 knownin the art, adjustments for systemic versus localized delivery, age, body

weight, general health, sex, diet, time of administration, drug interaction and the
severity of the condition may be necessary, and will be ascertainable with routine
experimentation by those skilled in the art. By "cells" herein is meant almost any cell

in which mitosis or meiosis can be altered.

25 A "patient" for the purposes of the present invention includes both humans and other
animals, particularly mammals, and other organisms. Thus the methods are applicable
to both human therapy and veterinary applications. In the preferred embodiment the

patient is a mammal, and in the most preferred embodiment the patient is human.

Mitotic agents having the desired pharmacological activity may be administered in a
30 physiologically acceptable carrier to a patient, as described herein. Depending upon

the manner of introduction, the compounds may be formulated in a variety of ways as
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-24 | T WD 01/ 30768 PCT/ US00/ 29585 di scussed bel ow. The concentration of

t herapeutically active conmpound in the formnulation may vary from about
0.1-100 wt.% The agents naybe adm nistered alone or in ' lQn wWith
“other treatW@AY¥78 "o radiation, or other chenother apeg{?f;gg@gzé#gs. 5 1In
a preferred enbodi ment, the pharmaceutical conpositions are in a water

sol ubl e f or mdissussid belowhZheremeettiatioh bftherapetically astive¢ampoupdhintiei s neant to

i ncl ude both gcid. and base addi{i salts.., " Bhar eut j.cal . pt abl e
aci d addi ti on GmHHaton gy ey fom {ﬂ%gﬁ'légiot%t%hiﬁe ?’%aéi“g&‘%g“@“dﬁg‘%?cal
ef f ectiveness sMneloPfh dohfdinadas K6thdfir irBainedts,6.cl) eddiatiohpdraghezal | y or ot herwi se
undesirable, fornmed with inorganic acids such as 10 hydrochloric acid,

hydr obr omi ¢ achemotberapentic@gemts.d, nitric acid, phosphoric acid and the
| i ke, and organic acids such as acetic acid, propionic acid, glycolic acid,

pyruvi c acid, ?gib%féﬁdaeﬂﬁgiﬂ,%&lﬁﬁh%uﬁ@ Qiifositibhslare /8 Fafet Soldsié d,

fumaric acid, taric aci ci'tri'c acid, benzoic acid, cinnamc acid,

nmandel i ¢ aci d, formtshemasphhimaceutically abcepatie saltsuviicnisaneant @ ingudediotesfid ul f oni c

acid, salicylic . acid d the Like. .15 “Phar ] . e base

addi tion sal t &M ﬁiﬁﬂg{g‘%‘ ﬁ%‘?e Wagﬁngr%ccegﬁ@r%égﬁ%ghhéggélggg%ﬁsqgs sodi um

pot assi um | i tihbdéultsARAPEhinhe bidlogiculaffebingness ofithe frek bades and that are agtper ,

manganese, alum numsalts and the |ike. Particul arl referred are the
PR

ammoni um  pot auelpeisllyss @theRYise uadesirable Sarmed iR Sss_.“CI'S%ﬁ ts derived
from phar ggfg C}Jgﬁ%ﬁo}‘ic Qgg, ki eS8 RO Rkid, MHE allaSphospHirit weld afidites Of

primary, econdary, tertiary amnes, substituted am nes including
nat ur al | y. occulike, agl organixsdcidsshetasaetivaasid, prpplonis agidi glyeoligragidy Rwuviciagid,

exchange resins, .such as. isopr amne, triethyl an ne...di ethyl am ne,
tri et hyl ani ne, ©%ff p%wﬁaﬁfﬂ@,mﬁ% a%?hsgﬁ%ﬁ“gﬁ%qﬁ’e&?‘ﬁghégﬁatr maceagiéf @g}cn
conposi ti ons Caiy, Bendicaieil; Sendniic weid] muslefiosdid, methanbsubfonigraaidy| es, 25

tablets, pills, suppositories, capsules,. suspensions, salves, |lotions and
the 1ike. Pha?th*ﬁ@@ﬁ@WéFlng‘éQiBenéﬂjémcé‘c@r S5 lﬁﬁ’rcd’ﬁ‘rﬁli alf’déléeralﬂfeer s and/ or

diluents sig taphgfQLRER) accdittbié BRE aaditidPGAIOGHCIRE: MoRMetiVedBiR UDP

conposi tions containing the therapeutically- active conpounds. Diluents
known to the ainprganic basgesurhae sadiumenditassiumelithivab cmmoniim, £alciu. reASNesiER.J

fats. Stabilizjng AdentSe Weldhidd MiuLR] bt AT P Rulad) bhciortare

the ammonium, potassium, sodium, calcium, and magnesium salts. Salts derived

from pharmaceutically acceptable organic non-toxic bases include salts of primary,
20  secondary, and tertiary amines, substituted amines including naturally occurring

substituted amines, cyclic amines and basic ion exchange resins, such as

isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, and

ethanolamine.

The pharmaceutical compositions can be prepared in various forms, such as granules,
25 tablets, pills, suppositories, capsules, suspensions, salves, lotions and the like.
Pharmaceutical grade organic or inorganic carriers and/or diluents suitable for oral
and topical use can be used to make up compositions containing the therapeutically-
active compounds. Diluents known to the art include aqueous media, vegetable and
animal oils and fats. Stabilizing agents, wetting and emulsifying agents, salts for
30 varying the osmotic pressure or buffers for securing an adequate pH value, and skin

penetration enhancers can be used as auxiliary agents. The pharmaceutical
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30 varying the osnotic pressure or buffers for securing an adequate pH

val ue, and skin penetration enhancers can be used as auxiliary agents. The
phar maceut | - WO 01/ 30768 PCT/ USOQ 29585 conpositiQns, nmay al so

i ncl ude on{év((\)g‘J B‘r’é?e of the follow ng: carrier proteins s%gﬁmég&;”gsér um

al bumn; buffers; fillers such as mcrocrystalline cellul ose, |actose, corn
and ot her st eampesitiondrnanidlspinclydeons or swreofthe following: cartierproters sudhray agent s;
col oring agents: nd. pol et hyl ene gl ycol . Itiy are well kno in the
art, and are {?g'g'&allg@Hﬁgggﬁpéier?ug}?a%/%ﬁﬂﬁf@gﬂgﬁ§Fﬁ‘aﬂs§’ @W%F%TP‘B i on of
the mitotic aghéistrdibs; biliny REREswiebtéssté ardother MlalisringQpents;toRoring agdng y  Of
ways as di scussed above, including, but not limted to, orally, )

subcut aneous| 3d rolyethylsreglyealy Additivesase wall kyown inhe¥h 2R preysed in a variety

i ntraperi tonegdiulations.r anuscul arly, intrapul nonary, vaginally, rectally,

or intraocularly. In some 10 instances, for exanple, in the treatnment of
wounds and inflammation, the anti-mtotic agents may be directly applied

as a sol ut i onlhsradministatior of hapritefic egaatscs iteauesgnt intentine cambecdoneéra i n a
net hod of scr | t, Dj KS i Ln, the KSP is
bound to a su‘g“gig%?“f&ﬂ; .;ﬁ%g%ggﬁo e’olgaﬁgé’%ﬁtr\rglogrlfﬁﬁgﬁlt(o(’\'%%%é'h Is a mtotic
agent) is addabcitamebisly, anmasnousdly] iatranbdllyptransdeninellyl inteapenitoneatlyof t he

i nvention is bound to the support and KSP is. added. sses of conpounds
Lo, whi ch oS HAY AR R BRa ERETAL Sese oF HE SRRy PRI

anti bodi efy nARadkad, Wrkarhie Gh Rk RGNS of WARHdS bACHALAMIEHE BRSanfimiediRN cal
libraries, peptide analogs, etc. O particular interest are screening
assays for ceasditsimagbedicestly appliedis pselbtion argpray.oxi city for human cells. A
wide variety of assays may be used for 20 this purpose, including |abeled
b L0, Pr O} P bl 3l BENE R EHtDn iff Gl B Qirédniry fof BiRiouhas ST Tt
assays, immunoassays for protein binding, functional assays

(phosphor yl atthasindge E58 kinesin, the Kbd 18 heunditk @ supphs, ahdtasomipaund afithof t he

bi ndi ng of th .t ori.c .agent. 1.0 KSR. one._in unbep of ways. In a
preferred enﬁg‘éﬁm&érh{“,'h“flﬂgamﬂfog P engglg%lde??%ge355%0‘&&%"%?%&1{3 25 invention)-
i s | abel éd, foompenringfities invéntibn & HoundroaRE fippordind KEP isaadtied/ eClasseedfy and .
‘binding determ ned directly, For exanple, this may be dope by_attaching a
o8 por t1 orfTPoRdbamGHEHish pove Bl AE T R o SR RAAF RALEE | ¢ agent

E) for ex alrrpl edaﬂtgb&ﬂipﬁ&ﬁ%nﬁil Bikting 4pA0 ideffifidd in \Yresld oRbhdn@ida libRigs,at om has
een repl ace a
P pept¥de analogs, etc. Of particular interest are screening assays for candidate agents

that have a low toxicity for human cells. A wide variety of assays may be used for
20 this purpose, including labeled in vitro protein-protein binding assays, electrophoretic
mobility shift assays, immunoassays for protein binding, functional assays

(phosphorylation assays, etc.) and the like.

The determination of the binding of the mitotic agent to KSP may be done in a
number of ways. In a preferred embodiment, the mitotic agent (the compound of the
25 invention) is labeled, for ekample, with a fluorescent or radioactive moiety and
binding determined directly. For example, this may be done by attaching all or a
portion of KSP to a solid support, adding a labeled mitotic agent (for example a
compound of the invention in which at least one atom has been replaced by a
detectable isotope), washing off excess reagent, and determining whether the amount
30  ofthe label is that present on the solid support. Various blocking and washing steps

may be utilized as is known in the art.
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det ect abl e i sotope), washing off excess reagent, and determ ni ng whet her
the anobunt 30 of the label is that present on the solid support. Various
bl ocki ng ageh oiagRRkNg steps nmay be utilized as is known igrtigoddsks - 26 |

" WD 01/30768 PCTI USOQ 29585 By "l abel ed" herein is nmeant l{that t%re ‘conpound
is either directly or indirectly |labeled wth a |abel which owdes a

det ect abl e S|%halﬁbeleéi“eeremrlameamébqt&fecomm'égmtdlrﬁey or iggigegiylabeled

anti bodi es, s cgpt tag, or
specific b| nd| ng m)Flsw F@Em%@féc@g%g%écbﬁeﬁ%{% ndi ng Tadio bﬁg%tﬁﬁg}segfeﬁlcﬁgde pairs,
such as 5 bi o¢rizpme,aitibediesppanticles such e magnietic aardclanmhdn@unmnscemmag, Bor the

Bl od it h PGP SR SR G oVeRe Ao Be T P& oo i t h

known pr ocedupigtn amBstepiabidite digoil QM@ antitigdxipdie | Férahe spetifie bindingr i ndirectly
provi de a detectable signal. I'n sone enbodi nents, onlédone of the

conmponent s i smembes.dbe cmlmemmmbph‘@omnkmﬂélmbﬁ Iabeled avitha rnelycl&e | abel ed

at tyrosine natively,
nore than oneglzlg%%ﬁfeﬂr#%r?a%gt e él"ba9 %Q““h}%‘?ﬁp a'}rasbé% N usmg 128
for the prot eaboss. Tlnerlabelaarpﬂm:ctlannhnélrédtlyproy;mardetentablemgnaltot|c agents. The
conpounds of the invention may al so be used as conpetitors to screen for

addi tional dr " Candi e bioa or " candi dat e"
o 15" gramm ol Ui, ot 1 HromioBRfd f TuBHAD o fpmall B8, 72" 05

protein, t0i gkines prdeinsanay Ue labelpdnt Grosiegositions &ﬁigﬁs@,(‘o@ Mﬂhlfﬁﬁrophores

pol ynucl eotide, etc to be tested for bioactivity. ey may. be capabl e of

directly or iAHsmRadely mere B ong CORPORLIE May he labﬂﬁemthéle%%rlﬁbﬁhews/pe or
the expressi onsigf: fe kém&'ﬁﬁe r@lné fa6d 2 LOBpRE FHARE Rritotid Agentsd! NG bot h

nucleic acid sequenc and proteln sequences I'n other cases, 20 alteration
of cellular proliferation protein binding and/or activity is screened
Screens of tFhecompoundpof thednysarienmagalse QP@FiaFPPT@mt%F wssree fgr absence of

m cr ot ubul es. ad Rid h%%@%ﬁﬁﬁﬁ?r ‘Caﬁg@hﬁ%'bfbapﬁ' fg» E{\'ewrééa\ﬁh Xtel. §r SCreened,

preferred enbo | ment s es a nd to that
parti cul al5 prgemimaficdl @qumadartmse;seqaluwwdescnhe anmdcaﬂe,Slg;tprasxnm cr ot ubul es,

and energy so rces uch ATP Preferr nts ays herein
i ncl ude candi %ﬁogepé 5%’?? Heechls pBS'Fﬂ‘le?aﬁﬁ ’@&?Wf §?t‘dep?t8l’ ?‘ﬁaﬁtgstt‘? n
protein in itfr Biadag@tpou‘aemﬁy Decapité 6f diREINESE NGk R aRGingAKOGHARYS "

proliferation phenotype or the expression of a cellular proliferation sequence,

including both nucleic acid sequences and protein sequences. In other cases,

20  alteration of cellular proliferation protein binding and/or activity is screened. Screens
of this sort may be performed either in the presence or absence of microtubules. In the
case where protein binding or activity is screened, preferred embodiments exclude
molecules already known to bind to that particular protein, for example, polymer
structures such as microtubules, and energy sources sﬁch as ATP. Preferred

25  embodiments of assays herein include candidate agents which do not bind the cellular
proliferation protein in its endogenous native state termed herein as "exogenous"
agents. In another preferred embodiment, exogenous agents further exclude
antibodies to KSP.

Candidate agents can encompass numerous chemical classes, though typically they are
30 organic molecules, preferably small 6rganic compounds having a molecular weight of

more than 100 and less than about 2,500 daltons. Candidate agents comprise
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agents. In another preferred enbodi nent, exogenous agents further exclude
antibodies to KSP Candi dat e agents can enconpass nunerous chem cal

cl asses, ﬁlcally they are 30 organic nDIecuIes,Pﬁgﬁ.&%gg#y snmal |
organic conpoun S having a nol ecul ar weight of nore than and | ess than
about 2,500 daltons. Candi date agents caonprise -27 WO 01/302ﬂ$
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proteins, par tﬂgg_légggxg {)%(nedgg'aﬂg ‘ﬁgg&%:lﬁée)&ﬂdnﬂg agﬁ' %fdaﬂﬂﬂllaluhb Gt 18AsP &N Afdineand

typrcally i ncl ydroxyl’,” ether, or
car boxyl gr oupartjongl Rydubiyy, etter, loe eexboxyhgroup, préferablyiat teasd b of thi durictioal groups.

The candi dat e agent ofte se cycl ] caI carbon..or heter clic
structures an(ﬁhS'imc& réh‘ g@ﬁ# ?‘W&E?ngalgffgg’f?{)h% ’8°-‘/°“?5h one
or nore of g ”s?rua*afe\éand/%&msmir Gryﬁlléﬂﬁnc GaRtiresubstdged vith ah€ ofthee ofound
anong bi onol ecul es i ncl udi ng pep tldes saccharjdes, fatty aci st eroi ds,

purines, pyri rtheiahpyg fungtional gnonpee Candidateaaents 4F alsp fupg ameps E’GFPB?‘??H‘FT’ ons

thereof. Parti. ?ﬁﬂfjﬂl 1B dSri A9

obt ai ned fromlga\l/l\n&ééi‘??g{dl é%&@dg%gar es |%§7§ﬂgf’ glib aries of 10 lsga/sr’rt hetic
or natural corgaacinrhandfags oezambihations thereoh (Rartimdanly peeferreslane pepbides.f or  r andom
and directed synthesis of a wide variety of organic conpounds and

Al tornati ver y ComdieabuE SR pSRReR a4 KRS S o oh AP er |

fungal, plgnt ghReddértural @smpatids Edre,xample,l ruegous meamsate hyailpbledarc ed.

Addi ti onaI l'y, natural or s nt het | c 15 . r uced |ibrari.es nd conpounds
-~ are readily nU'dqué@thqﬁeé P b‘rFa‘fa“ Hﬁg&%}chﬂﬂ‘g}E‘fiEﬁq and

bi ochemi cal fégﬁre Rﬁ'&%d@ﬂ%& SligohMclestides URIterahiDebly, O

directed or ran éﬂ%\r,nﬂlggpﬁlgo |scat I ons, such gaasmacyl ation, alkylation,

esterificati orhbrams@rf hatgrat aprpotuisin g forn of bagierial Amgalrplangad agathet i t i ve

it sanpi o, el Brdvuiio: Megfy PRUI ASTGRIG, Aethith AR £ (1 0 7

candi dat e.15 Trﬂr&dﬁﬁ&li&@ﬁmnﬁ@ﬁmp@lmdmmrmddéy ntobﬂiepﬂasrehmenmntianéence of

m crot ubul es. The i ng, of. .the dru cand ate Js ned f ot h
sanpl es, and & ngséfgl ang; big F’@}?&g‘“fﬂlsb &WB‘“‘HE?%&H’ AEEIfs x'%yséaenpl es

i ndi cates the d%B_Fét%@?&dlfbf(:teaBr A084tHh chénfipa PhodiftatidrisNalich @s 4091aliGh, alicdation,
potentially nodulating its activity. That is, if the 25 binding of the drug

candidate is disterification; smidificationde prrduessiycural @nalegsve to the first

Competitive screening assays may be done by combining KSP and a drug candidate in

20  afirst sample. A second sample comprises a mitotic agent, KSP and a drug candidate.
This may be performed in either the presence or absence of microtubules. The
binding of the drug candidate is determined for both samples, and a change, or
difference in binding between the two samples indicates the presence of an agent
capable of binding to KSP and potentially modulating its activity. That is, if the

25 Dbinding of the dmg candidate is different in the second sample relative to the first
sample, the drug candidate is capable of binding to KSP.

In a preferred embodiment, the binding of the candidate agent is determined through
the use of competitive binding assays. In this embodiment, the competitor is a
binding moiety known to bind to KSP, such as an antibody, peptide, binding partner,

30 ligand, etc. Under certain circumstances, there may be competitive binding as
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-sarrpl e, the drug candidate is capable of binding to KSP. In a preferred

enbodi nent, the binding of the candi date agent is determ ned through the
_use of cormﬁ;d 4¥%8 Dbinding assays. In this enbodi nent, or is a
bi ndi ng noi et yl;known to bind to KSP, such as an anti body, pep%mgg Ebl ndi ng

partner, 30 ljgand, etc. Under certain circunstances, there nmay be
conpet i tive bbeR¥esmthssandidate agentand thetilingmoighowithdsdtinding meiesh) t he

candi dat e age iety, with the binding noiety displacing
t he candi dat eafg eﬁggh*}%a;gdﬁaeg% gg})rrent the candi date agent is |abel ed.
Ei t her the candl date agent, or the conpetitor, or both, is added first to
KSP for a ti nﬁlmﬁeﬁﬂb@dmt the candidate pgent siigheladf @hpﬂrtbsemdldatmmhta@n tbcls may

vt cal 1y bet SRvtion PR i R Giesr Brp iR iRt or it 1)1 mum

activity, Put piessnt. ahﬁﬁbdnensxaﬁy ;] ﬁe@ﬂn‘héﬁ atfafg tehipeAtite Whithdadilitates bptirRatghput
screening. Typically between 0.1 and 1 hour will be sufficient. Excess

reagent is geﬁ‘é’r"&b’i%?@h‘&?@@%ﬁ%éﬂ&i away. The second 10 conponent is
t hen added, and the presence or absence of the |abel ed conponent is

fol lowed, to hﬁdbﬁﬁh%et@édé@i’eﬁﬂlecﬂe& &t o?ﬁﬁ a[cﬁduy%'iimﬂhmm be 6&&%&&@96“ tor is

added first, followed by the candid e_Igent I"acenment of
conpetitor i sfagHitataeapidhigl hrougbpus seraening. )@g@HYbﬂwem %élamglhowwmlbeand t hus

i s capabl e of n 0, actiyity of 15
KSP. In this eﬁgagﬁtngr}ftk%s & ﬂ“g eﬁ&u&a‘le#v%%% %%B%J]%éﬁyég?’eﬁ X for
exanmpl e, 10 ttmnpmnmpethen addedsa:idalnﬂbrestncdmwaheeemﬁﬂaeéledl a&ﬂﬂaoﬂeﬂt ithe wash
sol ution i ndi tes nt by the agent. Alternatively, if the
candi date ageffllopgd It% n‘ﬁ'ég presence of the |abel on the support

i ndi cates di spl acenent. I n an alternative enbodi nent, the candi date agent

is added firSinaprefetred Bfibdiihen)tha Bﬂnp&ﬁbr\&éi&meﬂ' Grst ffsilév%m thY/ cdnlRiate

conpetitor. The absence of binding %/ the conpetitor may indicate the
candi dat e age®#en}- Displasepentofithgrarnet} °519rﬂ"gﬂ@93t@¥1ﬁ1i%ap§ldat7ﬁ8@t is brmcim@

candi dat e agemxslsaﬁcﬁh@ Egapat)ﬁ%fgfnaﬁ@rﬂ %.n@;:otteﬁ'@dll#' 1a8fg, 8ft

S
coupled with a onpetitor ndi n Icate”t eca |date
agent is b%paKSB bfthmemodrgxmb elth@POmQ@leht camdop laﬂneledf Tiras, for exampldgifitief y t he

binding site QJmﬂgﬁﬁir is lgﬁeiecf; i ppeseﬁic% ?lalbnl ue} t}\xlcav(rzllsg Xlut0 10n indicates

displacement by the agent. Alternatively, if the candidate agent is labeled, the

presence of the label on the support indicates displacement.

In an alternative embodiment, the candidate agent is added first, with incubation and
20 washing, followed by the competitor. The absence of binding by the competitor may

indicate the candidate agent is bound to KSP with a higher affinity. Thus, if the

candidate agent is labeled, the presence of the label on the support, coupled with a

lack of competitor binding, may indicate the candidate agent is capable of binding to
KSP.

25 It may be of value to identify the binding site of KSP. This can be donein a variety of
ways. In one embodiment, once KSP has been identified as binding to the mitotic

agent, KSP is fragmented or modified and the assays repeated to identify the necessary

components for binding.
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ways. | n one enbodi nent, once KSP has been identified as binding to the
mtotic agent, KSP is fragnented or nodified and the assays répeated to

identify t ResPesary conponents for binding. -29 WO 01
PCTI USOO 25\285 Modul ation is tested by screening for cangépdgg@zgsgsgnts

capabl e of nodulating.the _activity of KSP conprising the steps of
combi ni ng a caieduation istseted byporesniegor caudidate ageats caprblejefmedplating ghean

alteration in ik ' ' s AC Al Vi ngsﬁl? 3. | S; i ment,
t he candi date a@ﬁ%ﬁoﬁgﬁﬁﬂﬁ% to géoK P 1?%1%-? ﬂ'oﬁa%@?%?ﬂsﬁlﬁhaﬁ%g be 5
necessary), arstowd, ial determiringamaltecation o the bivddpival adivitpof KSPt Yhwssindkii ned
herein. The nethods include . both in vitrg screeni t hods and in vivo
screening of c?g}tbf’gm*"m’ r&’eeﬂa’(“gfl%lt? P%FHE‘%%ME@% b‘Eé/Eﬂ%é#%E@tgg‘i‘%l}gﬁs&ﬁy ne_El?el
viability, 50r ne&dssary)Caridl MeLHSBlolofRAIRD BOcRGYical adtddity\ds d¥finedin®tein. bfHel ON, o
amount of mtotic spindl es, as_are generally outlined above.

Al t ernat i vel y methads énciidebath ig yiteessreppingrmptheds andda vive srigening efcells fay |
candi dates th :0d - vz VR : ' Lfied KSP.
Positive cont ?‘E)tflgﬁgfr%&& geelfg tc Hﬁs cont ¥’gﬁe§$§3§}ﬂ%§rﬁ@e 'R k’ %gnfggpsdgg@.ky’

Pref er abl y al lactivityndistaibutéong ot @sduns afwpitetic spindles,casfarer geaerallyowttinddeabsve.
triplicate to obtain statistically significant results. Incubation of all

sanples is for ti. sufficient for the bindin t he t to the
rorein.  Fol | MemgtveRs i Ter it arenie s beloBt e Minbhuart# FarlBlE: isfored
speci fi calipy hotheatilIESP, dut canflottbinel tammdified®SFound, general |y | abel ed
agent determ ned. For exanple, where a radiolabel is enployed, the sanples

may be counted .i.n a scjntillation counter to determ ne fhe anoynt of bound
Compound. A v&PtiTy ROl ReRLY ST b Sy MR ARF IR bent ng
assays. These chiifd] afltest’sBRGIRE ln® peffbigneddh htJeasNeiplicad toubaiisthsticallyd- ,

al bum n, detergents, etc ich may be used, 20 to facilitate optinmal

pr ot ei n- pr ot eistenificartirerylta lardetionef Allsamples isfare ime seficisaicionths biding of
| nteractions. yfy 16 G0 .;[E?l{lovﬂhgﬁ{cmﬁﬁﬁm'aﬁgmm%%m%va@ﬂéd e Of Lhe

- assay, such as proteas ors; nuclease I n Itors, anti-m crobial
agents, etlg., spagifically bayad maférial and the ameunt pf brong.geaeraldy labgledagentided i n any

order that prqyide i siteq hindi I ] exanpl es
serve to nor e%¥tﬁﬂ1 lée%gsoé%?%"e‘; I%’%&e{lef:?aanr%%‘? Bgaq%%a%lﬁg%héggg%&é 8&§%ri bed
I nvention, as cywitdd iAa stiatilationfcottér tb Hetedndnd theamesntof bowidoadpedhd. or carryi ng

out various aspects of the invention. It is understood that these exanples
in no way

A variety of other reagents may be included in the screening assays. These include
reagents like salts, neutral proteins, e.g., albumin, detergents, etc which may be used
20  to facilitate optimal protein-protein binding and/or reduce non-specific or background
interactions. Also reagents that otherwise improve the efficiency of the assay, such as
protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may be used. The
mixture of components may be added in any order that provides for the requisite

binding.

25  The following examples serve to more fully describe the manner of using the above-
described invention, as well as to set forth the best modes contemplated for carrying
out various aspects of the invention. It is understood that these examples in no way
serve to limit the true scope of this invention, but rather are presented for illustrative

purposes. All references cited herein are incorporated by reference in their entirety.
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serve to limt the true scope of this invention, but rather are presented
for illustrative purposes. Al references cited herein are incorporated by
ref erence i L. €ntirety. -30 WD 01/30768 PCT/ US00/ 29 LES
"Abbrevi at i o‘?l(s)ua}gddgﬁjefi nitions The foll ow ng abbreviati onsﬁgﬁﬁls ér'rrsé have

t he indi cated nmeani ngs throughout: 5 Ac = acetyl BNB

4- br omonet hyl - 3-ni trobenzoi ¢ acid BoEXAMPIR y| oxy carbonyl Bu = butyl c-
= cyclo 10 CBZ = carbobenzoxy = benzyl oxycarbonyl DBU =

di azabi cycl o[ 5. 4. 0] undec- 7- ene =T = met hyl ene chloride =
CH2Cl 2 DCE = di chl or oet hyl ene e“:aq{ e .Qﬁﬁ |§ar boxylate 15 DIC =

di i sopropyl carbodiimde DI EA = N N-diisopropylethyl am ne DVAP =

4- N, N- di net hy | Bheifelinwing ahibreviationsand tsymg haverthehgdie pAnings tmpegbout: di et hy|
sul foxi de 20 DVB = 1, 4-di vi nyl benzene EEDQ =

2- et hoxy- | Set xycar bonyl - 1aceytli hydr oqui noline Et ethyl Fnoc =

9-fl uor enyl metgNBYycar boryl 4-bfongasetih3miedbeioipiyid 25 HATU =

O (7- AzabenzotBdcazol - 1- ¥l ) - tlbutylexydcatiinglanet hyl ur oni um hexaf | uor ophosphat e
HVDS = hexanetgiyl di si | azanepddAc = acetic acid HOBt = hydroxybenzotriazole

c- = cyclo
10 CBZ =  carbobenzoxy = benzyloxycarbonyl
DBU =  diazabicyclo[5.4.0Jundec-7-ene
DCM =  dichloromethane = methylene chloride = CH,Cl,
DCE =  dichloroethylene
DEAD =  diethyl azodicarboxylate
15 DIC =  diisopropylcarbodiimide
DIEA =  N,N-diisopropylethyl amine
DMAP =  4-N,N-dimethylaminopyridine
DMF =  N,N-dimethylformamide
DMSO =  dimethyl sulfoxide
20 DVB =  ],4-divinylbenzene
EEDQ =  2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline
Et = ethyl
Fmoc =  9-fluorenylmethoxycarbonyl
GC =  gas chromatography
25 HATU = O-+(7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
' hexafluorophosphate '
HMDS = hexamethyldisilazane
HOAc = acetic acid
HOBt =  hydroxybenzotriazole
30 Me = methyl
mesyl = methanesulfonyl
MTBE = methyl t-butyl ether
NMO = N-methylmorpholine oxide
PEG =  polyethylene glycol
35 Ph =  phenyl
PhOH =  phenol
PfP =  pentafluorophenol
PPTS =  pyridinium p-toluenesulfonate
Py =  pyridine ,
40 PyBroP =  bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
rt = room temperature
sat=d =  saturated
§- =  secondary
t- = tertiary
45 TBDMS = t-butyldimethylsilyl
TES = triethylsilane

-31-



30 Me nethyl nesyl nethanesul fonyl MIBE = nethyl t-butyl ether NMO =
N- et hyl nor phol i ne oxi de PEG = pol yet hyl ene gl ycol 35 Ph = phenyl PhCOH =

phenol Pf Pﬁp@éﬁ) f 1 uor ophenol PPTS = pyri di ni um p-tol uenes F(%])qg

e Py =
pyridine 4 = brono-tris-pyrrolidino-phosphoni um hexa uor’dsphosphat e
rt roomtenperature sat=d = saturated s- = secondary t- tertiary 45 TBDVS
= t-butyl di mel¥l si |yl = TESluoroagaticlagidsi | ane - 31 WO 01/ 30768 PCTI USOQ 29585
TFA = trifluoFBBcetic &ci dtefFaliydroferanr ahydr of uran TMOF = tri nmet hyl
ort hof or mat e TNIREE = t r Fet tuipdethyll pithdfomideyl = p-t ol uenesul fonyl Trt =
tri phenyl met HfMS Exanpke |trimyettiyisdlyl s of Conpounds 10 The general synthesis
i's shown isn Fogires 1 and gtolfEnesulfbaylN- but yryl anthranilic acid. To a
t hr ee- necked, 00 nl r eundrippédybnethylask equi pped with a thernometer,
droppi ng funnel, and an efficient nagnetic stir bar, was added anthranilic
acid (1) (0.5 nole, 68.5 g) and dinethyl formam de (250 nL). To this

sol ution was added butyryl
_ Example 1

Synthesis of Compounds

10  The general synthesis is shown in Figures 1 and 2.
Step 1: N-butyryl anthranilic acid.
To a three-necked, 500 mL round-bottom flask equipped with a thermometer,
dropping funnel, and an efficient magnetic stir bar, was added anthranilic acid (1) (0.5
mole, 68.5 g) and dimethyl formamide (250 mL). To this solution was added butyryl
15  chloride (0.55 mole, 57.1 mL) dropwise at such a rate that the temperature of the
mixture did not rise above 40°C. The suspension was stirred vigorously at room
temperature for at least an additional 3 h. The mixture was poured into water (2000
mL) and stirred for another 1 h. The precipitated product was collected by filtration,
washed with cold water, and dried under reduced pressure over P,0s, yielding

20 compound 2 (67.3 g, 65%).

Step 2: 2-Propyl-3,1-[4H]benzoxazin-4-one.
Compound 2 (51.8 g, 0.25 mole) was dissolved in acetic anhydride (180 mL) in a 500
mL round-bottom flask equipped with a magnetic stir bar, a Claisen-distillation head
(with vacuum inlet) and a thermometer. The flask was placed in an oil bath and

25  slowly heated to 170-180°C with vigorous stirring. The acetic acid produced was
slowly distilled off under atmospheric pressure. Monitoring the head temperature of
the distillation unit was used to follow the progress of the transformation.. The
reaction mixture was then cooled to 60 °C and the excess of acetic anhydride removed
by distillation under reduced pressure (ca. 20 mm Hg). The residue was afterward

30 cooled and the product crystallized. The product was triturated with n-hexane (75
mL) and isolated by filtration to yield 2-propyl-3,1-[4H]benzoxazin-4-one (3) (29.3 g,

62%). The above procedure gave compound 3 sufficiently pure to use directly in the
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15 chloride (0.55 nole, 57.1 nlL) dropwi se at such a rate that the
tenperature of the mxture did not rise above 40C. The suspensi on was
stirred vigorously at room tenperature for at |east an 1 3 h. The
mxture vvag“b?)'{ﬂ% into water (2000 nli) and stirred forag%%/{"%og}r} Jgsh. The
preci pitated product was collected by filtration, washed with cold water,
and dri ed undeextseguced pressure over P205, yielding 20 conmpound 2 (67.3 g,
65% . Step 2: 2-Propyl -3, 1-[ 4H benzoxazi n- 4-one. Conpound 2 (51.8 g, 0.25

mol e) was di sgpl ved, 4 n_acel | vdeide (180 nL) in a 500 nL round-bottom
flask equi ppeg%&}ét %—%ma@éﬁ%@@@?%ﬁlggr?&é Claisen-distillation head (wth
vacuum i nl et) Cagfpoand HE8ngyeilSmoldiend bemrylemizs(1B/5auk.d. 1Gumale) viete bat h and 25

slowy heated to 170-180C with vjgorous stitxing. T cet,i ci¢d produced
was sl owy drefluxed @&W?fom&@rmhg%%%#@%F@%QB‘F%S"‘E%%*?&%& he head
tenperaturg ofapel Q&nﬁi‘iﬁéE&Ashﬂ%{i&{‘o%h{poms,mwr@fohﬁIv&a@\@viﬂwatarweless of

e

t he transformati on. reaction mxture was then cooled to 60 C and the

excess of acetédncedyryssmied Ethdensglyrol BP0 midand NaPHaellghs §@ 0 ghwere@ddsdrtessur e

(ca. 20 mm Hg).. The resi . . K :
crystallized. St ‘f‘eoﬁaé]?e%\;\a/gg@@lﬁéetgﬁg eﬁ#&%ﬁﬂ%@gﬁ!@%%@ﬁé@ﬁ% o

i sol ated by f ibkt rBieiflask tvas iindrseddn pn ofd bath and rehddtfdreri30:1421°6-bathone (3) (29. 3
g, 62% . The above prqcedure gave conpound 3, suff.icientl ure to use
Girectly in ¢ AOmDRHe N oR AR e ARG BB ee o & B el

3: . 2- Propy- B'fp&ﬁééd WAt rBR&RdI by distiPlafon. O Ruripletiod Shéreetidh, e cleat €) and
benzylam ne (17.5 nL, 0.16 nol'e) were refluxed in chloroform (50 m) in a
one-neck 250 msblutiouwes dlowed ta ¢dok tokropatergparaturs ang kent oxemighbtorredpittrihe i on of

conpound 3, the ¢ch of [ %Hﬁ%dy ,es Et hyl ene
gl ycol (100 mW%%%ﬁgé%@i%%gg%gﬁm%§7a%¥ t '{gﬁg ?[g'i’ﬁhdeue and
the flask equicppets wirt flterebtfiand wastied with| cald waterhamithemecrystaigedfrom st r

bar. The flask was imersed iin.ap oil bath and.reheated tdg 130-} 0 C bath
t enper at ur e wilsaprapapel (or pltemptiysly ﬁ'@méﬁﬁp tprayide e chmpaund, 2PEORYRR | o t he

vater 10 1gr oglaAfh MBS RIBNEGoRipotidSd)i(28.aki 67%). Af ter conpl etion of the
' I

reaction, the cléar solution was allowed to cool to roomtenperature and

kept overnight to precipitate the product. The pH of the suspension was
adj usted to 7-¥eRsl Hldrragopmpye3-beesylqypgzolin-d-one.

To a three-neck 250 mL round-bottom flask equipped with a thermometer, dropping
funnel, and efficient magnetic stir bar was added compound 4 (27.8 g, 0. 10 mole),
anhydrous sodium acetate (10.0 g) and glacial acetic acid (130 mL). Bromine (16.0 g,

20  0.10 mole) dissolved in acetic acid (10 mL) was added dropwise to the above solution
at 40 °C for 1-2 h. After addition was complete, the mixture was poured into water
(1500 mL) and stirred for 1-2 h at room temperature. The precipitated product, 2-('-
bromopropyl)-3-benzylquinazolin-4-one (5) was isolated by filtration, washed with
warm water to remove traces of acetic acid, and rinsed with a small amount of

25  isopropanol. Drying yielded compound 5 (33.0 g, 92%).

Step 5: 2-[I'-(N,N-dimethylethylenediamino)propyl]-3-benzylquinazolin-4-one.
Compound 5 (10.7 g, 0.03 mole) and N,N-dimethylethylenediamine (6.6 mL, 0.06
mole) were dissolved in abs. ethanol (60 mL) and heated at reflux for 6 h. After

30 completion of the reaction, the solvent was evaporated under reduced pressure. The
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crystals were filtered off and washed with cold water, and then
recrystallized from isopropanol (or alternatively fromacetone) to provide

t he conpouna,oog pyl -3 15 benzyl qU| nazol i n- 4-one (compound. 4 28.0 g,
67% . Step g&%ﬁ br omopr opyl ) - 3- benzyl qui nazol i n- 4- ong'ET‘CFS)’"azg‘%r ee- neck

250 nL round bottom fl ask eqwafped with a thernometer, dropping funnel,
and effici ent TEHdueVIsdisspived 1chlmmammlé®mmasmawm 386 a).N4OH ol e)

(1670 oo 500, B fear o 1l Ol orBie Y laarife ShesSOaamt SanaBiias opet se
to the above siyness wrer miiucta peesfuve. Itheaednmnﬁ.fgtoay pamdutwssrpuvmd BPfihet e, the

m xture was po ed |nt wat e HJSOO L and stirred for 1-2 h at room
t enper at ur e. OR38 orb Mpa a,neluentofCHCl;-MeOH—anH

br onopr opyls) - aoa@rwltagavemewaﬂco%emmz) was (ks ated by filtration,

washed with warmwater to renove traces of acetic acid, and rinsed W|th a
smal | anount dimethylptiplsnestiamiog)propyl)3rhgnayielinszdlicérope (G)A(69 g SFLD g, 929 .
Step 5:
2-[1"-(N, N-di | 4- one.
Cogrpow(’ld 5 (1?&?%“43?1 &@Wﬁﬁ%&ﬁﬁ&?ﬁﬁ aélﬁ"e (6.6 m,
0.06 nole) wheryljusmedlredton;n abs. et hanol (60 m) and heat ed at reflux for
6 h. After 30 £ f the oI vent S or at ed under
reduced pr essurée%ggﬂlsﬁ utlgng °W°@E§§8§%é¥ gﬁé‘ﬂ%@ﬁ %B’éﬂ?ar\gﬁé‘%ﬁéﬂ
di ssol ved 10n diHG1 @ omk). hAr®ck 350t paliffoba I}{@Q;j) ol ution
(ca. 10-20 m')ﬁ}’ |Bmg A Icg er d\/]\’;a&sf dried gflsgghl%asé&gg%%e\}apora?id to
dryness under lgfgléﬁgl?r@ %QQ’@%WFEWQP%NBF@Q)MlmmﬂMfl ed by
flash chroma i
CHC13- MeOH aq%&ﬂkg?mutla%%&H%%%n% (igP\%g' (?ﬁ}es 1812& ré%g%ggn%oﬁﬁ%ééfgﬁ 2-
(26[ (1) (N;gl(—)/o ddwgtoreyhaaem|le®|pﬁahqnanoﬁmmmt]onavds@wwiﬂtmgmsreacﬁo@ne (6)

g, t e
2-[1" -(N-4-f | YBFYB g‘ﬁ%&ﬁ"f‘“’(’ﬁ‘ Riomet, 2900 priomated diquid; dispenssy-pFlsygadtion

benzyl qui nazo}mm&mehakena&lﬁ K nfeChadichlshaled:, saﬁme&lﬂphrﬁu&éso&%%va%rbého mmol )
was prepared in, HPLC ‘g@ade CHC13 (0.5 rrL) A stock sol ution

p- f | ur obenz oy PacthFinpehated nyernight# roem fempesatyrg. Thpmixtype ke diluted in CHC13

1, 2-di chl or oet4pg 0 rcflas A
third sol uti o$1 fnﬁ’,?” et %ﬁkam“ﬁz/'l%ﬁg&rsnﬁ 41: Edqggk'f%emmpsr%ﬁa i TR

grade 1,2- di Umaoucelorpamede dbninbﬁncg&((é%)qﬂ‘he purity efithe compolindovas \aRsly4ed bet t ed
into a glass TE8 Chuted with CH;Cl,-ethanol-concentrated aqueous NH; 100:10:1.
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vessel using a Beckman Bi onet 2000 automated |iquid dispenser. The reaction
15 m xture was shaken using a nechani cal shaker, sonicated in an ultrasonic
wat er bath hen i ncubat ed overni ght at roomtenpera m xture
“was dil ut egvl n?%H (300 L) and washed wi th 5% aqueous fl’\gf o ’Egﬁé wat er .
The sol vent' was rermved I n vacuo to provide conpound 6 (65% . The purity
of the conpound was anal yzed by TLExampieedand3h
CH2d 2- et hanol -concentrat ed aqueous NH3, 100:10:1. -34 i WD 01/ 30768
PCT/ US00/ 29585 Exanpl es gseratt f Ceneral
Structure Id 00 -R \ W%&ﬁ%ﬁ@%&f@eﬁ&g P, e EA, -DVF,
CHC13 HIl My= NHResin NHHResin 1) R3"-Br DIEA, DCM 0 2) 5:5:90 \ N Ri
TFA: TES: DCM R R2 NNI  al kyl ene R3.°IRNH2 Al'l anRydrous solvents were
purchased from Al drich cheni cal @ pal¥iylin S £ 5 containers. Most
e

reagents were purc e from Al gdf #e cal ag AbbreV| ations: DCM
di chl or onet hane; DI EAlkykkeN- di i sopr opyl & hyRAm ¥re,;
DIEA, DMF, CHC! '
NH~Resin 3 al lene

NH~~Resin

1) R3"-Br
DIEA, DCM

0] 2) 5:5:90

' .R, TFA:TES:DCM
N
[ :[N/)\rkz

’ N
r a\lkylene
Rj: ILHZ
All anhydrous solvents were purchased from Aldrich chemical company in SureSeal®
5  containers. Most reagents were purchase from Aldrich Chemical Company.

Abbreviations: DCM, dichloromethane; DIEA, N,N-diisopropylethylamine; DMF,
N,N-dimethylformamide; TES, triethylsilane; TFA, trifluoroacetic acid. Array
synthesis was conducted in 15 x 75 mm glass round bottom screw-cap vials contained
in a 4 x 6 array aluminum synthesis block, sealed with a Teflon-lined rubber

10 membrane. Reagents were added and aqueous extractions performed with single or
multichannel pipettors. Filtrations were performed using Whatman/Polyfiltronics 24
well, 10 mL filtration blocks. Evaporation of volatile materials from the array was
performed with a Labconco Vortex-Evaporator or by sweeping with a 4 x 6 nitrogen
manifold.

15

Example 2 (solid phase synthesis of a single compound)
STEP 1) 1,3-Diaminopropane trityl resin (Novabiochem, 1.2 mmol/g) (0.20 g,

0.24 mmol) was weighed into a screw-cap vial and 3 mL of a 1:1 mixture of DMF and
chloroform was added. DIEA (0.130 mL, 0.72 mmol) and 2-(1’-bromopropyl)-3-

20  benzylquinazolin-4-one (from Example 1) (0.188 g, 0.48 mmol) were added. The vial
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N, N-di met hyl f ormam de; TES, triethylsilane; TFA, trifluoroacetic acid.
Array synthesis was conducted in 15 x 75 mm gl ass round bottom screw- cap

vial s cont %B%ij/%(gk a 4 x 6 array al um num synt hesi s bl ocgﬁ,ﬂilg(ﬁlézgsdssvm th a

Tefl on-1ined rubber 10 nmenbrane. Reagents were added and

extracti.ons perfornmed with si %I e or multichannel pipettors. Filtrations
wer e per f or medvas s¢alesl, beatedte A0 PG ayd shakenomieoigiR4 Thewssin was Giltated fand wasttedon

bl ocks. Evaporgti I4l rial s, fr.om arra S er f ornmed
with a Labcon((,%;‘\];o:r’f%(’-‘é@égg%rlé‘teggﬁ%? xbe%eé Sg’.mﬁ%n'\?&ef Kas XTW%‘Q rogen
mani f ol.d. 15 EHquadbfresin(wes trestedivith 6:590THeTES:DEMdos] Nginandeligraikngdy STEP 1)
1, 3- Di am nopr opa trityl resin (Noyahi ochem 1.2 mmpl/qg), (0,20 g, 0.24
mol ) was wei Q‘E‘égﬁf’ﬁﬁgﬁn °"§E‘P‘é\ﬁ£€&g‘?tx‘ﬂgdp 8 pg1(64%yield) of they quingzplingnes of DIMVF
and chl or f ouRmESInRgHedate DLERMS HallQ skBwed 863, purRY,) and

2-(1' - bronopropyl )-3 20 benzyl qui nazol i n-4-one f rom Exanple 1) (0.188 g,
0.48 mmol) were ad8EBP 2)y{Hbe vastl from §®p\Wva3 5weldxica 3paT HLB0Y. 2DBRE(0.138s

seal ed, heated t aver ni ght he sin.was filtered and
nached (3 x DD 73 SRR A4REReR PR g af B0 SE RO e ide TR im A
27 g al i quokiabivas seaie atidishakéreivientighti LOMS MmaBfis SFAcitan@d RGdddt asvedibd m n and
the m xture was f_iItered,andﬁffvap,orated,, resulting in 8 rrg (64% yi el d) of
the qui nazol i ARRFeXimate Lhihmidune of ganting mafesial andprodugh | Angther 830 ed-

purity. STEP Lesi i ae] [ Z]g&l\élt | EA
(0.130 nzg Ogaidzajﬂ?wgloﬁlgﬁbéﬁ %’QIE? orrlggléc?\ez%ébr om'ah‘gﬁlf 6151 ,l‘%r%qvasgsfh rmgP) wer e
added. The vPGforkds Beatsiniwanfiltesédavashed (asraboys)and dGkdBuadenlsmim. of a

cl eaved aliquot re roxJ 1 mxtugre,of .st ihg, materi al
and product. Anot h%’fﬁ%?ﬁgggrﬁ%%ﬁﬂﬁgﬁ%s%eg@%?%rg mﬂgﬁét‘sﬁ)ﬂ&zyl

brom de were FHACKESIDGM did filierddu Mhe fidtmtesIwetetonstinedQind evdportatdl, Pieldiipe resin
was filtered, sheqd (as aboqve), and.qdried ypder vacuum STEP 3) The resin
from Step 2 W%é}§i ot an arageyl- f1dis myengl wagpympfied by reygrserphaspptenarativand
filtered. jFheybClhatdfrRa)ReGRMtiimRAE fp_edwdeezﬂe}ﬁg)a@wrar 3¥eBUr it mdfed MO Of

an orange oil. This material was purified by reverse phasé preparative 15
HPLC (acet oni TFAsalt-wat er gradient) to provide 27 ng (17%for 3 steps) of

t he mono- TFA salt.

Example 3 (combinatorial synthesis of multiple compounds)

STEP 1) 1,2-Diaminoethane trityl resin (Novabiocheni, 0.95 mmol/g) (200 g,
1.9 mmol) and 1,3-Diaminopropane trityl resin (Novabiochem, 1.14 mmol/g) (2.0 g,
20  2.28 mmol) were each placed in different 10 mL polypfopylene fritted tubes (Bio-
Rad). To each were added 4 mL of DMF, 4 mL of chloroform, 3 eq. of DIEA (1.0 mL
. and 1.2 mL, respectively) and 2 eq. of 2-(1’-bromopropyl)-3-benzylquinazolin-4-one
(from Example 1) (1.5 g and 1.8 g, respectively). The mixtures were shaken at 70 °C
overnight. Each mixture was washed (3 x DCM, 2 x MeOH, 1 x DCM, 2 x ether) and
25  dried under vacuum. Analysis of a cleaved aliquot revealed the presence of the
appropriate quinazolinone-diamine for each in >90 % purity.

STEP 2) The quinazolinone ethyl-diamine resin (105 mg, 0.10 mmol) was
placed into each of the vials in the first 2 rows of the array, and the quinazolinone
propyl-diamine resin (88 mg, 0.10 mmol) was placed into each vial of the last 2 rows

30 ofthe array. To each vial was added DIEA (0.131 mL, 0.75 mmol). Into each vial of
the first 2 rows of the array was added a different amine, and the additions were '

repeated for the last two rows of the array. The reaction block was shaken at 70 °C
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Exanmpl e 3 (conbi natorial synthesis of multiple conpounds) STEP 1)

1,2-Di am noethane trityl resin (Novabiochem 0.95 nmml/g) (200 g, 1.9
rrm)l) and ého?h gi nopropane trityl resin (Novabi.ochem 5’65’?4 ) (2.0
g, 2022 BP?; were each placed in different 10 niL poI]PyCér?%pJ esélg fritted
tubes (Bio Rad). -To each were added 4 nL of DMF, 4 nL of chloroform 3 eq.
of DIEA (1.0 ¢NernighidLmuid was remevgslzam pashyvjal by mujtichgnned pipette using fine-

2- (1" - bronopr i r 1 g and
L8 g, rospechiibed gl Gl Reeah, et alfioa IRV RIS Dlov 2 20

m xture was wasihdretd @iB8der va¥tin. 2 x MeOH, 1 x DCM 2 x ether) and 25 dried
under vacuum Analysis..of a all eyeal. e esence of the
appropriate qui naz%ﬁﬁ@n@ﬁ‘?‘% 328?8\9 “Fﬁ‘ig m%gg STEP 2) The

qui nazol i no ne'rpmﬁsqﬂcmonﬁoﬁ e?hareaétfb'é gk wis l&kerﬁrmrhs\eﬁa an@tmqlqsdmat o each
of the vials inthe first 2 rows of the array, and 8U|nazo i none

propyl - di ani n%’elieé@tl?rfﬂ(%’SO ngilteoblmk, |ﬁ#§¢e§1 Msvaphedc@ﬂcq Wtﬂ@ daeoL DCM. Bie t he
last 2 rows 3901@ reaenlgr?&f%ted @9@3}/ Wo-r\é@?llfdﬂl%ge Buiszéll(sgveil‘ég‘%ltl%hed 0.75
Vi a i’rs

mmol ). Into eac rows he "array was ad
di fferent am twdce wﬂdethéredxasﬂ:dheﬁummmareateﬂpaﬂi‘em HGI mtdiﬁxahaa:t prbvide r ows of

the array. Th gn .bl ock shaken at 70 -36 | 01/ 30768
PCTI USQD/ 2958@‘3% iﬂaﬂvmwnmam & %galtsr@ﬁﬁ?}wuf‘ tanstorWiptepovyslry or

mul tichanpel phaighdu sbifdsh Qunalysis by LOME &dwa€ bt bd > 15 Rpureand the resins were
washed (2 x DCM "1 x MeOH, 1 x and dried under vacuum STEP 3) To

each vial of the array was added 2 nL of a 10:5:85 5 TFA: TES: DCM sol uti on.
The reaction bl ock was shaken for 45 mn and the m xtures were transferred
to a filter block, filtered, and msb??“é%g‘% with 0.75 nL DCM The
solutions were evaporated to yield ye to-red oils. These thick oils
were triturated twice with ether, dissolved in DCM and treated with 4 M

HCl in dioxane to §row de the HCO salts (unknown nunber of salts per
conpound) as tan-t KWWF@I?%‘HWG%‘F&P“&%W%SW%QHH@@%W‘HBO“‘%BY%F% by LCNB

showed al | t OchEmatésrapfiyP Uit -chirkP Rk Pi¥ee R REEL So pnagpl i nones were
separ at ed mt% thelg ant | ocmgrs by chi ra?0 chreomat ogrég%}l The chiral
chr onat ogl-’&theSGﬁbedfbplew of these conpounds is

Example 4:
O

O N ANH:

Column - Chiralpak AD, 250 x 4.6 mm (Diacel Inc.). Sample — 0.5 mg/mL in EtOH.
Conditions — 15 min at 60% EtOH in Hexane, enantiomer 1 elutes at 4.5 min,
20  enantiomer 2 elutes at 4.9 min.

Example 5:
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15 described below Exanmple 4: O/ NC NON- ,NH2 Colum - Chiral pak
AD, 250 x 4.6 mm (Di acel Inc.). Sanple - 0.5 ng/nL in EtOH  Conditions -
15 mn at 6Q9 in Hexane, enantioner 1 elutes at 4.5 nti orrer
"2 elutes at%@sﬂéﬁ. Exanpl e 5: -37 WD 01/ 30768 PCTI usoo;pfﬁgﬁaﬁ”%%

NH2 Columm - Chiralcel O7, 250 x 4.6 mm (Di acel Inc.). Sanple - 0.5 ng/nL
in EEOH Conditions - 15 mn at 10% EtCH i xane, (R)-enantioner elutes
at 8.4 mn, (S)- enantiomer elutes at 9.6 5 Exanple 6: O9 NOC N NH
Col um - Chiral pak AD, 250 x 4.6 nm (Diagel [nc.). Sanple - 0.5 ng/ni in
EtOH 10 Conditions - 15 min at 70%®™ NfT Hexane, enantionmer 1 elutes at
6.5 mn, enantionmer 2 elutes at 8. 8§ _Jhe _table bel ow depicts the | C50
activity of the racemate and the €Hantl omer syof “three other conpounds
separated as above. In all three cases, one Nipanti omer was 15 significantly

nore potent thgglumhe ChirdREL OBZ50 ﬂdgpﬁﬁqlaﬁbelqhu }. Bangité Lt DSFhFmLiik EGPREAr S

that the nore active enantioner is the R enantioner.
Conditions - 15 min at 10% EtOH in Hexane, (R)-enantiomer elutes at 8.4 min, (S)-

enantiomer elutes at 9.6 min.

Example 6:

Column - Chiralpak AD, 250 x 4.6 mm (Diacel Inc.). Sample — 0.5 mg/mL in EtOH.
10  Conditions - 15 min at 70% EtOH in Hexane, enantiomer 1 elutes at 6.5 min,

enantiomer 2 elutes at 8.8 min.

The table below depicts the ICsg activity of the racemate and the enantiomers of three
other compounds separated as above. In all three cases, one enantiomer was "
15  significantly more potent than the other. By independent chiral synthesis, it appears

that the more active enantiomer is the R enantiomer.

-38-



-38 rail: WO 01/30768 PCT/ US00/ 29585 1C50 (AM 1C50 (AM 1C50 (AM
Racemate Enantiorrer 1 Enantiomer 2 1 \ 0.06 0.28 0.03 O N1HICN ON

 CH, Bired2. 7 >>40 6.6 0 N H3CNVNOCHZ - 32THRPHSRO768
pcTy uSoo) RS L 01 3 S on ALCH v X b

01/ 30768 PCTI US00/ 29585 Exanples 7 and 8 The foll ow ng two conpounds were
synt hesi zed as single enantioners by the route shown in Figure 4. The data
i ndicate that the nore active enantioner is the R

ICs (uM) ICso (nM) ICs0 (M)

Racemate Enantiomer 1 | Enantiomer 2
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10 allowed to slowy reach roomtenperature. After standing overnight, the
solid was renoved by filtration and rinsed with ethyl acetate and hexanes,
and al | owed i dry. The dried solid (0.8 g) was then g} in a
‘boi l'i ng Mth?(r)(’elﬁg 6850 m. of isopropanol and 50 niL of met hlsaano g’ﬁffg% | owed
to slowy cool to roomtenperature. After standing overnight, the
resulting solid was renoved by filtrExsmemesahand§ nsed with 15 ethyl acetate
and hexanes, and allowed to air dry. The dried solid was then stirred wth

saturated sodi um bi —Qfﬁrtgg&?‘bg ggdﬂ§°‘§&umwg,§gyﬁgsf2@§ gsegn%}@ EianBibR¥ls bGRd at e.

The organics were , Tilter and evaporated to drynéss. The
resul ting cl earoutesshbwnni Filgere 434 Thergata Giviicatel thas she moreattiveogeativmerdethe Ri ned
by conversion of a gorti on to the S-Mdsher am de and exam nation of the
product by ' HNIRTUIB®IThe enantionerically pure conmpounds bel ow were

prepared, according to the remaining steps in Figure 4, frommaterial

resulting fromthe|procedure descri bed atK)\(EM;;si ng b%.(hl@[ and L-tartaric

AL -4

acid. is it is A2WOO36768—PEHUSSS Racemc R | somer S

| somer C50 uMICS UM 1 C50 uM 0 <0.05 > .-, o NH2
a?ﬂoe%ﬁo}t)'l?&ae? i oﬁseqﬁ' %Qe’r“
N

CH3 Induction of Mtotic Arrest in C4 eated with a
Qui nazol i none KSP H-aktbiHtor—5—FAES—eamatysts—to—getermre—cetl cycle stage
by neasuring DNA cpntent wa performgd as folloys. Skov-3 cdlls (human

ovari an cancer) wefe splitg O for plating in 10cm dishes and grown to

subconfl uence w t h| RPM medi um cont ai ning 5% fetal bovijne serum
(FBS). The cells were nékr(eat ed with either | {OnM paclitaxel,
N
N\/\NHz 2 <0.1

O N, >0.5 <0.05

Br

Example 9
Chiral Resolution by Recrystallization with Tartaric Acid

10  Intermediate A, prepared in Example 1, can be converted to an intermediate B, which,
upon resolution, provides an alternative to the first five steps shown in Figure 4. The

process is shown in the scheme below:
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400nM qui nazol i none 1, 200nM qui nazol i none2, or 0.25% DVSO (vehicle for 10
conpounds) for 24 hours. Cells were then rinsed off the plates  with PBS
cont ai ni NgwMFPTA pelleted, washed once in PBS contaipi % FCS, and
then fi xedw overﬁlpght in 85% et hanol at 4C. Before anal ysplggﬁg?‘%’@%%el s were
pel | eted, washed once, and_stained in a solution of 10g propidi umiodide

- and 250g of ribonucl ease e) Aper milliliter 7C for half an hour.
Fl ow cytonetry anal ysi s 5 pegfor r’rg@F on a Bectyp cki nson FACScan, and

data from 10,000 cells r sanple le yzed wijt h [Modfit software. -43
WO 01/ 30768 PCTNSOO@?SN TRe qu&_tpa,zap,l,.j,:none dsk as well as the
known anti-mtotig NMt axel, = causeq-oans ',\Pr\'j*\t he popul ati on of
cells froma GJ G cell cygle stage (2n DNA' content)to a-&/ Mcell cycle
stage (4n DNA content). Qther conpounds of this class -were found to have

simlar effects. 5 Mnoppolar Spindle Formation fol jowing Application of a
Qui nazol i none KSP I nhi B tor To determine the nature of the G2/ M

o ABa0 (1 urTe KBt eS s an beralipe st o HreRed ¢ miduS o BinG e 1 s
per wel | (SKQV gqufvalidtsf MiartBrid@R B thiktlS6f 96PrdpandtthdmetinbOs@dhdn0 10

adhere for 24 hours, and treated with various concentrations of the

qui nazol i dondettingths HKHE TR 0P tamperaliiel s were fixed in 4% f or mal dehyde
and stained with anti- tubulin antibodi es (subsequently recogni zed using
fluorescently-Iabel ed secondary antibody) and Hoechst dye (which stains
DNA) . Vi sual BExaspl:iXr CleRedled t hat the qui nazol i none conpounds caused

cell cycle argest. .15 in. o{ret aphase age of . mtosis. was
condensed andecaisdnEmine (E5 Shatr AR 100 B ornote DRubam on <

uni fornly di swkeyRih 0BHGTYD-BitaSPadidlingD0 MINGK voRirgBethdidl. THIRKArdREs an

i nhibition of spindle pole body separation. Mcroinjection of anti-KSP

ant i bodi d§ alalevedioslowlireagh reemdemparatuig ftes pardingavaseiehtsthe salis was ng
monopol ar Spg%\fea'béﬁlt?ﬂion'aﬁﬂ Hﬂseﬂﬂ%ﬁ%{g}'{.c%ﬁit{inﬁ'Heiaﬁfe%eta{n{? Qridwea b apr  Cell

Lines Treate I nazol 1 none 2 S li'bitors. S were plated in
96-wel | pl at alsy. aFhedizied selid®.8 g) oves 1130 dissHodl ip glbodingmhiktued of 5090kl |  pl at e

(depending o Lhe, ¢alhs 56 BR)orAhaib REHb SYRHAT LA WobRerdierdiBl S+ They

After standing overnight, the resulting solid was removed by filtration and rinsed with

15  ethyl acetate and hexanes, and allowed to air dry. The dried solid was then stirred
with saturated sodium bicarbonate for 30 min and extracted with ethyl acetate. The
organics were dried (MgSQy), filtered and evaporated to dfyness. The resulting clear
oil weighed 345 mg. Chiral purity of >95% was determined by conversion of a
portion to the S-Mosher amide and examination of the product by 'HNMR.

20  The enantiomerically pure compounds below were prepared, according to the
remaining steps in Figure 4, from material resulting from the procedure described

above using both D- and L-tartaric acid.
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The tinme at
A tetrazolium based assay

956 25 PCT/US00/29585
yl'thi azol - 2-yl)-5-(3-car boxynet hoxyphenyl ) - 2- (4-sul f ophenyl ) -2

then treated with various concentrations of drug for 48 hours.
whi ch conpounds are added is considered To.
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FACS analysis to determine cell cycle stage by measuring DNA content was

performed as follows. Skov-3 cells (human ovarian cancer) were split 1:10 for plating

in 10cm dishes and grown to subconfluence with RPMI 1640 medium containing 5%

fetal bovine serum (FBS). The cells were then treated with either 10nM paclitaxel,
400nM quinazolinone 1, 200nM quinazolinone2, or 0.25% DMSO (vehicle for
compounds) for 24 hours. Cells were then rinsed off the plates with PBS containing
5mM EDTA, pelleted, washed once in PBS containing 1% FCS, and then fixed

overnight in 85% ethanol at 4°C. Before analysis, the cells were pelleted, washed

once, and stained in a solution of 10pg propidium iodide and 250ug of ribonuclease

(RNAse) A per milliliter at 37°C for half an hour. Flow cytometry analysis was

performed on a Becton-Dickinson FACScan, and data from 10,000 cells per sample

was analyzed with Modfit software.
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foll owi ng solutions are used: Solution 1 consists of 3 nM
phosphoenol pyruvate 25 potassiumsalt (Sigma P-7127), 2 mM ATP (Si gna

A-3377), 1 o sls (Sigma D 9779), 5 p.Mpaclitaxel (Si 9%’1‘/&"%2%3)’ 10 ppm
antifoam 289 (Sigm A-8436), 25 M Pipes/KOH pH 6.8 (Si gnma 8

MyCl2 (VR JT400301), and 1 nM EGTA (S gma E3889). Solution 2 consists of
1 mM NADH ( Si ghk¢ quinezelinone compayggdsyas weh ag e kpewmnardomitotipgent reckitakslnas e

T 0ty b S/ 9135 1aih U e 0 00161 ot erle sggy A 01/ 20768
m crot ubul es, contelt) BETG2(MicelireyclodaRe )Y 4n BMApamtent)aﬂﬂier céahmxmda'eﬂmﬁz)ass 10 ppm
antifoam 289 ( Si Pi pes/ KOH pH 6.8 (Sigma P6757), 2 nmM
MyCl2 (WR JT4BH ¥ty }‘mﬁa&ﬁ&?’@%ﬁﬁff&gm (Si gma E3889). Serial dilutions (8-12
two-fold dilutions) of the 5 conposition are made in a 96-well mcrotiter
pl ate (Corrs ngvicaspohi Spilfe)Fornativg folleWitig Applicktionrof 4 Quinaglineid ISP di | uti on
each well has 50 1 of Solution 1. The reaction is started by adding 50 |

of solution 2 JoBbEACh wel|. This maybe done with a multichannel pipettor
either manual Iy or with automated |iquid handling devices. The mcrotiter

plate is then Td@e?é{na{ertﬁanét&e@fme@m@&@n@mrmmamh@adkéwitI ple 10

absor bance readings at 340 nm are taken for each in a kinetic node.

The observed (pw@nbﬁebhmg@cal)«mdyh549s(hmgbwmetpia@dan %qullndatmavds@nmt e, is
then plotted ag g4, cﬁlﬁc;%a%ll wxoVe &3{@9}@- &@Qgﬁsﬂﬁerr rlcﬁﬂsﬁé £l%o%e§tt@ndar d

| C50 determ nation t ta "acquire
par anet er mquaddhem farddhgua, mdrtteatedamthfwaﬁbusrognceptmgnmnf (hqumazcﬂinaiﬁet 4):

Range Y + Back un 1 he observ rate and
X the conpou no°°8@ﬂl5‘§ﬁtf?ra?t]4 1’(9?'115) %I‘?BS rﬁi‘fg M\pr rﬁ‘gﬂé@?ﬁl‘i{fﬁag stapngd B" aglowth in
a variety of qgbdlinl ahﬁﬁﬁhesl(ﬁ%kéqﬂbm @&ngmzed hﬂn@gﬁﬂd&%e&fyﬂ%éﬁ&oddﬁl 5) that
~express P-glycoprotein (also known as

antibody) and Hoechst dye (which stains DNA)

Visual inspection revealed that the quinazolinone compounds caused cell cycle arrest
15 in the prometaphase stage of mitosis. DNA was condensed and spindle formation had

initiated, but arrested cells uniformly displayed monopolar spindles, indicating that

there was an inhibition of spindle pole body separation. Microinjection of anti-KSP

antibodies also causes mitotic arrest with arrested cells displaying monopolar spindles.

Inhibition of Cellular Proliferation in Tumor Cell Lines Treated with Quinazolinone
20 KSP Inhibitors.

Cells were plated in 96-well plates at densities from 1000-2500 cells/well of a 96-well
| plate (depending on the cell line) and allowed to adhere/grow for 24 hours. They were

then treated with various concentrations of drug for 48 hours. The time at which
compounds are added is considered Ty. A tetrazolium-based assay using the reagent

25  3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium (MTS) (1.S> Patent No. 5,185,450) (see Promega product catalog #G3580,
CellTiter 96® AQyueous One Solution Cell Proliferation Assay) was used to determine
the number of viable cells at Ty and the number of cells remaining after 48 hours

compound exposure. The number of cells remaining after 48 hours was compared to



drug Resi stance, or MDR), which conveys resistance to other
chenot herapeutic 20 drugs, such as pacilitaxel. Therefore, the

. qui nazol i ngpgs/ahé anti-nmtotics that inhibit cell prolifgrgtdePosgsand are
not subject to resistance by overexpression of MDR+ by drug-resistant

tunor |ines. Ctrllher conpaounds of this class were found to inhibit cell
prol i f er at i onthe nymbspekiiatia edisapthe Sme\ps drugadditipn,liowingfer galgulation of

qui nazol i none gfRAR HhYlfod. €st ed 25 ranged from 200 nMto greater than the
hi ghest concentration tested. By this we nmean that although nost of the
conpounds that inhibited KSP activity biochenmcally did inhibit cell
proliferati onThe growsh ayer 4§thours of eqlly lirenntrobweldsthatdwail been tesated avithgeshisian| | y

conpounds hay S ERLZSHTMSO)N Rk Bl PR S RE AR oW ot BTN irikalleiith, 10w
and sever ab hasmpdnddiswahpaed kethis. Qidnazdlindne KISPiinhipitéts ifhébirticsle conpounds
t hat have been successfully g@g}l ied.i he clinic to treatnent _of cancer

(cancer chenpPTPERRARIP rﬁ?}g]i’léegl" the follewing fumgr types:funs NGIrEA469, | n

A549 cel|'s, paghdy, sreait (MENME 291, MEF-IOMOFUDADRIRES), Bsiofl T, f | Uor our aci |
is 1M and 5 h dr{)xyurea I s 500 I\%data provi ded by)’Na?i gﬂrl\a "Cancer

Institute, DeWiTdpheNeran (SKRM-35 AB-Zil?rlel@femh (I'lﬁbfpf'm’)cﬁfiﬁa)aicemah. gﬂ// ).
Therefor o e e : : e |
Concentr at i on TG steATSr288) Robt (A9 Wi Bba Bl (OPDR) 88 il GelBl 2 &o

val ues of 10es #n dddition]a mouisebmer Yirieq B4 6,atidlynoma) &4 alsé gowth-inthitird én 50 val ues
of less than 20 M Eyen npre preferably, 10 conpounds will have G 50 val ues
of less than EW“°F8¥§‘HQP‘“ 03s S9HPPRIdY 50 val ues nay al so be desirabl e,

i ncl udi ng conpounds with GL50 values of less than 1 p.M Seone of the

qui nazol i none AcGRPeAsdRuRiedbyldtinEAE é&ﬁeﬂﬁhb@bfc&%unm Mhverit i on with
3 50 val ues from bel ow 200 nMto below 10 nM -47 01/ 30768

PCT/ US00/ 2958Bercepkageioirel erewthoficgl grativm traatediwally: Tbe Gish ealculated for dheat i ve
di seases COMEdriptaids %gﬁe dilithafRh bhkeRrARAROVRTR GRORE 1L ihiliBiid d)Fsd8h Oup

cbnsistin? of 0
5 compared to control, i.e., the concentration at which:

100 x [(Treatedys - To) / (Controlss - To)] = 50.

All concentrations of compounds are tested in duplicate and controls are averaged

over 12 wells. A very similar 96-well plate layout and Gisg calculation scheme is used

by the National Cancer Institute (see Monks, et al., J. Natl. Cancer Inst. 83:757-766
20  (1991)). However, the method by which the National Cancer Institute quantitates cell

number does not use MTS, but instead employs alternative methods.

Calculation Of ICs:
Measurement of a composition's ICso for KSP activity uses an ATPase assay. The
following solutions are used: Solution 1 consists of 3 mM phosphoenolpyruvate

25  potassium salt (Sigma P-7127), 2 mM ATP (Sigma A-3377), 1 mM IDTT (Sigma D-
9779), 5 uM paclitaxel (Sigma T-7402), 10 ppm antifoam 289 (Sigma A-8436), 25
mM Pipes/KOH pH 6.8.(Sigma P6757), 2 mM MgC12 (VWR JT400301), and 1 mM
EGTA (Sigma E3889). Solution 2 consists of 1 mM NADH (Sigma N8129),0.2
mg/ml BSA (Sigma A7906), pyruvate kinase 7U/ml, L-lactate dehydrogenase 10 U/ml
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RLRR RLRR NNRZRZI R\' RZ1 NR7/ NR7 R8 ONRaR8rNRaR3R3-lO
RSRte\RsORSRZRiN~NR6 R RTR, ReR/I S02RAR/ 1/NR8 R3
and H R4 , is chosen from hydrogen, al kyl, ary yl,
het eroaryl , Ey&ﬁeteroaryl, substituted al kyl, substituip d%g&)\/%g?srs

substi t ut ed aI kylaryl, substituted heteroaryl, 10 and substituted
al kyl het er oar MS;gnFa‘ZPQiﬁ@, K00 nM KSR motepdornaint I0ugohbmisrotibules, hpM&dh, al kyl ,

O e G o R s A S Bt a0,

substituted almb)hzs RIN PIps/KOM pIRd.848 5757)atwuw§§1t fwwkqmcs 6, to
dr | k

7-menbered ring; 15 R3 is chosen from ogen, a , alkylaryl,

he'lt3 eroaryl, aldug/lHeMEGEA (Sigma E3BR9); Sﬁﬁaééﬂ'élqw[s I%GYPsqui lé@“%)r%ﬂth
substituted¢ al t

al kyl het er gar %MPginggf T(r@ Hgﬁ%i%aalﬁf‘gfﬁﬁﬁ‘ﬁ&%{%h? ((E& tdc?%%% %5 usu)ﬁ
and R, 5- NH; Sb&mo’ﬁ 1l |Fbllb\bing lséridl dllM&hﬂVéﬂ hdsI50QR! WS EldGGDT, 6'Bhe reaction

PCT/ US00/ 29585
is started by adding 50 pl of solution 2 to each well. This may be done with a

R150-

multichannel pipettor either manually or with automated liquid handling devices. The
microtiter plate is then transferred to a microplate absorbance reader and multiple

10  absorbance readings at 340 nm are taken for each well in a kinetic mode. The
observed rate of change, which is proportional to the ATPase rate, is then plotted as a
function of the compound concentration. For a standard ICsq determination the data

acquired is fit by the following four parameter equation using a nonlinear fitting

program (e.g., Grafit 4):

Range

y= e
L+ <1c50)
15 . :

Where y is the observed rate and x the compound concentration.

+ Background

The quinazolinone compounds inhibit grbwth in a variety of cell lines, including cell
lines (MCF-7/ADR-RES, HCT1 5) that express P-glycoprotein (also known as Multi-
drug Resistanée, or MDR"), which conveys resistance to other chemotherapeutic

20  drugs, such as pacilitaxel. Therefore, the quinazolinones are anti-mitotics that inhibit
cell proliferation, and are not subject to resistance by overexpression of MDR" by

drug-resistant tumor lines.

Other compounds of this class were found to inhibit cell proliferation,
although Gl values varied. Glsp values for the quinazolinone compounds tested
25  ranged from 200 nM to greater than the highest concentration tested. By this we mean
that although most of the compounds that inhibited KSP activity biochemically did
inhibit cell proliferation, for some, at the highest concentration tested (generally about

20 uM), cell growth was inhibited less than 50%. Many of the compounds have Glso
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R3- is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl,
al kyl heteroaryl, substituted al kyl, substituted aryl, substituted

_al kylaryl, Podobdgut ed heteroaryl, substituted alkyl het | d
R15- NH-; RBW ?;g 6t(t:}hosen fromal kyl, aryl, alkylaryl, het gé%%opfmﬁg'

al kyl heteroaryl, substituted al kyl, 5 substituted aryl, substituted
al kyl aryl, su¥rinestlens spniidy V. pad peveral haveGlasvalucs dess than |l iWNLhanty oaryl ; R4 i s

chosen from hyds. 3 het eroaryl ...al kyl het er oaryl ,
Subst 1t ut od aPieyerle Binbinds Bathaye Besh Bl el e e el
heteroaryl, sfdanterictnee chénsythérapentios) hive GRS thRl varp biexthe o exabpl&in R6, R7
and R8 are independently chaosen from hydrogen, al kyl, al koxy, hal ogen,

f1 uoroal kyl, AP} eellschaglitayel Ghoin4 ni, doosuhiein is63 nM| kfinergrragih ik 16, and
| f i doal f, i A | b i do,
sul fonar dpat o' PSATHINARY brove ) N ERIGUF ALY byl ™ °°

al kyl aryl, heTherapgeutit Progrdny, lhitpi/dtparet. iih.go 8D Thérkfotee orpdunts thatlibhisitbst i t ut ed
aryl, substitutneii al lf | aryl, substituted heteroaryl, and substituted

al kyl het er oar f" " 4RE¥ '*%r%&%‘(% SRR R FOReSRIFaticamREPe usefil| HeavesT,

di al kyl am no, pifeidiy comp&inds w%[‘ﬂaveﬁlgﬁ;aluteé%ﬁgssl\thm ﬁmpMﬁl'e{ﬂrcfS%blgg met hod

of treating a disorder associated with KSP kinesin activit npri si ng
admi ni st er i ngeeampasngowilthayh 6dse valpesmfilesh thag 20 w.cBvenimdre prpferiblyO Rs O R5 Rt

R8B Re N R2 R R7 ' U N R4 R4 R8 R3 . =.49 CL SW
01/ 30768 | w&&%‘gﬁi habre %a vﬁucs o?less than 1 uli\)I.J Furthcr reducnRog in Glsp values
may also be desirable, including compounds with Glsp values of less than 1 HM.

Some of the quinazolinone compounds of the invention inhibit cell proliferation with

Glsp values from below 200 nM to below 10 nM.
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RBORS NRI R RB R/ N RRR I R So"'. ""R4A Re NRT NN' R38 R3.
and HR4 wherein: Rl is chosen from hydrogen, alkyl, aryl, alkylaryl,

het er oar yl teroaryl, substituted al kyl, substi t uty

substi t ut edwﬂ@éwa%?yl substl tuted heteroaryl, 5 and subs%q.f'gwic?ssg

al kyl heteroaryl; R2 and R’ are | ndependently chosen from hydrogen, alkyl,
oxaal kyl , aryIWe&lal'n;li aryl, heteroaryl, alkyl heteroaryl, substituted al kyl,
substituted aryl, substituted alkylaryl, substituted heteroaryl, and

substituted al kyI hef er o &P&E

7-menbered ring; 101R3 ?g%c gg’é%@?atﬁag@ﬁﬁﬂar&rgl?éﬁﬂvi ar yfnfpﬂglﬁgyl ar yI
het eroaryl , alddylimistering arcpimpoursiicheseniftonetlie gtoup lconsistipg of:t ut ed aryl ,
substituted al kylaryl, substi tuFed heteroaryl, substituted
al kyl het er oaryl, oxaal kyI T<yl aryl, substl tuted ojjaal kyFsar yl,

R150- and R15-NH; Rg, ﬂydr ogen, ‘agkyl,

het eroaryl , al kyI heter N2 bstituted al kyl,
substituted al Kyl ar W, het er oar yl ,
and R15-NH; R3.gr; 3 hkyl, aryl,r,

- al kyl heteroaryl subgti tuned ald &ubstitute

al kyl aryl, substi tutled heteroar and substitute aI kyl het roaryl 20 R4

is chosen fronoegydr n, alkyl,Raryl, alkylaryl -Megteroaryl,Re

al kyl het er oaryl%&t uted al kyl, substi tutgd/aryﬂo, substi tuted

al kyl aryl, substifuted heteroaryl, substituted al kyl heteroaryl, and
R16-al kyl ene-; RF% R6, R7 and Its are mdepend’é‘ntly chosen from hydrogen,

al kyl, al kéxy, hal ogen, fluoroal kyl, nitro, dialkylam no, alkylsulfonyl,
al kyl sul f onani do, Q Rs

. Ry Rg
\N
Ra |
Ry \
N Ry
N
so;7” g,
Ry and
wherein:

R, is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,

' substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,

10 and substituted alkylheteroaryl;

R, and R’ are independently chosen from hydrogen, alkyl, oxaalkyl, aryl, alkylaryl,
heteroaryl, alkylheteroaryl, substituted alkyl, substituted aryl, substituted
alkylaryl, substituted heteroaryl, and substituted alkylheteroaryl; or R, and Ry’
taken together form a 3- to 7-membered ring;

15 Rj;is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheieroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, oxaalkyl, oxaalkylaryl, substituted oxaalkylaryl,
R;50- and R;s-NH-; '
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25 sul fonam doal kyl, sul fonam doaryl, al kylthio, carboxyal kyl, carboxam do,
-50_ 111 /e L rirriir111121 s 1111 WO 01130768 PCT/ US00/ 29585

am nocar bqqp and heteroaryl; R15 is chosen from al
' %ﬁé)?%%%r yl P%)Huéo@%ﬁ ut ed

al kyl aryl al kyl heteroaryl, substituted al kyl u
aryl, substituted al kyI aryl, substitut ed het eroaryl, and substituted
al kyI het er oarB4 is dbomefronshxdmxsmlkyimlaalkmyl hetatonty], a&yﬂdz,eltqmrydo

di al kyl am no, Ity V. met hod
of inhibiting KSP%}%&:%I&‘ﬁ a‘%’()h%s %&Wﬁg%&ﬁ{‘?ﬁif ?ed\kl%ii-&f gl nes! %1 k\‘f\:/li?.etT @’
conpound chosen frsﬁmtfnheuﬂkﬂmerﬁmﬁhﬁdlmgm 0 R5 0 R5 Rl ) R Rs R2R1 N Rs
RZN( RZI NRI NR7 O N- ? e(i\l

RZ ( R—~N \ FR3~ igghosen frcmalkp&aq;ﬁ,; allq;qlaqyld;ptqqgaql ﬂgylhgtﬁ@ substitut alkyl

5 substituted aryl, substituted alkylaryl, substituted heteroaryl, and substituted

alkylheteroaryl;
R4 is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,

)—

substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, and R;¢-alkylene-;

10 Rs, Re, Ry and Rs are independently chosen from hydrogen, alkyl, alkoxy, halogen,
fluoroalkyl, nitro, dialkylamino, alkylsulfonyl, alkylsulfonamido,
sulfonamidoalkyl, sulfonamidoaryl, alkylthio, carboxyalkyl, carboxamido,
aminocarbonyl, aryl and heteroaryl;

R)s is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,

15 substituted aryl, substituted alkylaryl, substituted heteroaryl, and substituted
alkylheteroaryl;

Ry is chosen from alkoxy, amino, alkylamino, dialleamino, N-heterocyclyl and

substituted N-heterocyclyl.

2. A method of treating a disorder associated with KSP kinesin activity

20 cdmprising administering a compound chosen from the group consisting of:

o) Rs
R¢ Rg
\ N
R |
R2" \
N Ry
o N Rg
Y \R4

Rs

o MU



wherein: Rl is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl,

al kyl heteroaryl, substituted al kyl, substituted aryl, substituted

al kyl aryl, §Hﬂ§ L3 uted heteroaryl, 15 and substituted al ryl; R2
and R2' are’in ég&gdently chosen fronthydrogen al kyl, oxgﬁhaﬁ$£gé%%

al kylaryl, heteroaryl, alkylheteroaryl, substituted aIkyI substltuted
aryl, substituted alkylf 3 bstituted het eroaryl, and substituted

al kyl heteroaryl; or R2 taken toget her fornta.3 tog 7- menber ed
ring; 51- 1 11111FAY

R3 is chosen frontgyd
al kyl het eroaryl, sibs
al kyl aryl, substi @
oxaalkylaryl, subsfitute

aryl, al kyl gryl

substitute
ubsti t ut ed, al e

E Rléo de 15- N

oxaal kyl ,
i s chosen

from hydrogen, al kyl yIaryI, "het €70 g F. S¥Zn L,
substituted al\k; b ‘su st|tute ®aryl, substitutef al kylaryl, |substituted
het eroaryl, su Stituted al kyl heteroaryl and Rb -NH; RY. is chosen from

al kyl , aryl al kylaryl, heteroaryl, C}/I hetlgrff) llh substituted al kyl,
substltuted aryl?, substltuted aIkyIar?* substituted heteroaryl, and
substituted 10 alkylheteroaryl; R4 is chosen from hydrogen, al kyI , aryl,
al kyl aryl, het‘@%%t?'yl al kyl het. eroaryl substituted al kyl, substituted

aryl, substitused cﬁdsgﬁ(h&hﬂyﬂm?éetﬁgf_k&f u:g?dggﬁtﬁrmefrr%&ﬁ 1, aifythéikiobeyl, o

alkylheteroaryl and R16- al are i ndépendent!y
chosen from hydrog énbstlaltktllﬂkylaﬁuhwm aral, 9@@htutedﬂ<)ﬂarﬂ0$®aﬂlmwl hetgroaryd,

di al kyl am no, al kylail lf@%r%’ e!d etes(uaH(onam do, sul fonam doal kyl,

sul f onam doaryl , oxya car boxam do, antnocarbonyl aryl

and het eroarylR, m&zr e ﬁhﬁp@ﬂeﬁttmahlﬁplm hyalrogen, atitylyoxaslkyl, arylehlkyla@t yl,
o e oa o oo b E i SUSPHYE T 1 . s
S bg[tlots 5Pe;r om gﬂt ggn%saaxﬁ r@dﬂ&m@h koterdBeyT) @nd Slibatitlideh AMkyMHRterdiry1 s 8, 0adR,y | and
taken together form a 3- to 7-membered ring;
10  Rjis chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkytheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, oxaalkyl, oxaalkylaryl, substituted oxaalkylaryl,
R;50-and R;s-NH-; |

Ry is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,

15 substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl and R;s-NH-;

Rs» is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,
substituted aryl, substituted alkylaryl, substituted heteroaryl, and substituted
alkylheteroaryl;

20 Ry is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, and R;¢-alkylene-;

Rs, Rs, Ry and Ry are independently chosen from hydrogen, alkyl, alkoxy, halogen,
fluoroalkyl, nitro, dialkylamino, alkylsulfonyl, alkylsulfonamido,

25 sulfonamidoalkyl, sulfonamidoaryl, alkylthio, carboxyalkyl, carboxamido,

-50 - / /II/I!/ ///IL//;I!////IS/I]//)}/



"Lttt/ rtttghtiiiiii,ju, S -52 W 01/30768 PCT/ US00/ 29585 4. A net hod

according to claiml1l, 2 or 3 wherein RL is chosen from hydrogen, alkyl,

aryl, subs%&ﬁﬁ%sal kyl, substituted aryl, heteroaryl, sp8sisdobsd

“heteroaryl, alkylaryl, substituted al kylaryl and substituted

al kyl heteroaryl; 5 R2 is chosen from hydrogen, alkyl and substituted al kyl;

R2' "is hydrogen; Raminocashenybmryl pphheterR@vL substituted al kyl, alkylaryl,

het eroaryl, akryl. ' ny. ' gq,lmae r i Sikyt,ut ed

oxaal kyl aryl Eﬂiﬁc ﬁ%ﬁk@ma?ﬂRﬂkX%&gE%?n ’%om alfeﬁdysﬁ??" éegrbsﬁlt,ﬁtégl kl?’l aryl,

al kyl heteroaryl , spiistifutedtaeyl, substirited slicplatyl,tsubstithited!igeteroaryl, av%smbstltuted

R16- al kyl ene-; R5 i %drg&&n; R6, R7 and Ra are independently chosen from

hydr ogen, hal ogen, $roahikd  trifluoronethyl; R15 is chosen from al kyl,

aryl and sybsty,} i4lc8ekeR Bbhn alldoky ¥inb,Sall6/1a5ia, dislRyTainePMiheterdtydig] amdl Kyl ani no,

di al kyl am no and N- het erocycl y1 . 5. Anmethod according to claim4 wherein

t he stereogeni c cenehstituted Nvheterocyakd- and R2, are attached is of the R

configuration. 20 6. A nethod according to claim1, 2 or 3 conprising

admi ni'stering a  cgmPoURtughod & ilibRingKsp Rinfli bufising dBfiactidg K8 K7 NN' R4
kinesin with a compound chosen from the group consisting of:

0 Rs o] Rs
R R Ry Rg
N ~,
v | ] |
\N Ry \N Ry
N R Re
\R4 | _

)
Ry’ Ry’
Q, N
Y I/ \R4

Ra ’ Ra-
10
0 Rs
Ry Re 0 Rs
\N _
Ra l R1\ Rg
Rz \ N
N Ry )
Ry A
N Rs N R,
SOz/ \R4
N Rg
Rs and H/ \R4
wherein:
R, is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
15 and substituted alkylheteroaryl;

R; and Ry’ are independently chosen from hydrogen, alkyl, oxaalkyl, aryl, alkylaryl,
heteroaryl, alkylheteroaryl, substituted alkyl, substituted aryl, substituted

alkylaryl, substituted heteroaryl, and substituted alkylheteroaryl; or R; and R

taken together form a 3- to 7-membered ring;

s



I~ o Mma/irirr// -53 W 01/30768 PCTI USO0/ 29585 7. A net hod
according to cI aim6 wherein R is chosen from hydrogen, |ower alkyl,
substitute aIkyI, benzyl, substituted benzyl, phe and
substi t ut eg' eny 8. A nethod according to claim?7 mhe%ﬁ’sﬁg?g]chosen
from hydr ogen 5 et hyl , propyl, methoxyethyl, naphthyl, phenyl,

br onophenyl , Bhisshessh&om hydrqm,miwypné,ra}kylarﬂt Mwymb alkylhetersiagl,

Ot e Bﬁ'nzw "R G hemiea IR WSRO, RAGDY bunsBLiN RSN

t et r ahydr of ur anyl mbhﬂte:ﬁﬂﬁy&ﬁbﬂmﬂyym&ﬂcﬁw&ﬂkﬁw sﬂasnt%termdxlaﬂﬂyla@nor ding to

claim®6 wherein R%la Q?&» Sg_érom hydr ogen, 10 | ower al kyl and substituted
'S ér

| ower al kyl, and 10. A method according to claim9 wherein

R2 i's chosen f%mbyarﬁw@ drogsﬁ,tilwl uﬁtmﬁaﬁph&eﬁw @ﬁéyh%k&&arﬁet hyl

am nobut yl , Z) am nobutyl, ~ cycl ohexyl benzyl dxynet hyl
met hyl sul fi nyI et hWbswmglkﬂuwbstnyﬂemm%ﬂbsmwmmSﬂb}tltuteldémmarsé,nd
i ndol yl net hyl . 15 s%%stltése{ﬁk(ﬂﬁ&ga &%l BRI&’?' claim6 wherein R3 is chosen

from Cl-C13 al kyl phenyl ; napht hyl; phenyl

substituted wREHs eivgerOfrofialkel, ai‘}@Jaﬂcyldryﬂymterﬁdrylyhlkylhétmml ISﬁbﬁﬁtut@l 41Ky,
car boxy, nethyl enedioxy or trifl uor

0
phenoxynet hyl : hal %%@H?ﬂ(%ﬁwpmeﬂﬁg%?ma WT“’%‘EP@?’B&‘W |and s‘%’?é‘l“é?eéar yl
substi t ut ggl with | et«%dfyll; and benzyl oxynethyl. 20 12. A net hod _
according to clai m 1 wherein R3 is chosen fromethyl, propyl,
chl or opr opy! , Rbiachosyn frompyghiogerh atkyl, arybaikylaryls heiqnmna}lkymeteroaryl

(et hoxycar bony! ) et g AXLALBREL ki TR P BATR RilraBon

napht hyl, hal ophen
hal o(tri f1 uor onet hybsuphethglkylhaérbﬂrwmiﬂewamiﬂéﬂwl met hoxyphenyl

car boxyphenyl t hyl phenyl , toly], bi hen nmet hy i OX henyl, 25
met hyl sul fonyhaﬁ‘é%lag %é QAFEFMGF ‘%h}"g?%?ﬁa 0xY, Xﬁ%e“’

met hY/ hal pPhenY1, fugroaliyi, fnmoam@tawmmqfo@umwmman&@nt ylphenYi,

met hyl ni t rophenyl , ‘phenox ynmet hyl |
sulfonamidoalkyl, sulfonamldoaryl alkylthio, carboxyalkyl, carboxamido,

(D— D

-

aminocarbonyl, aryl and heteroaryl;
Rs is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl
substituted aryl, substituted alkylaryl, substituted heteroaryl, and substituted
20 alkylheteroaryl; .
Ri¢ is chosen from alkoxy, amino, alkylamino, dialkylamino, N-heterocyclyl and
substituted N-heterocyclyl.

-52-



di met hoxyphenyl, phenyl vinyl, nitrochl orophenyl,  nitrophenyl,
di ni trophenyl, bis(trifluoronethyl)phenyl, benzyl oxynethyl, benzyl,

furanyl pyridinyl, -54 *1111/1111/1 1111 bpogsz 111//
WO 01/ 3076?@8‘[’%@80/ 29585 i ndol yI met hyl pyri di nyl, qui nollr)lvﬁyl1,2958§
pi colinyl, pyrazolyl, and imdazolyl. 13, A nethod according to claim®6

wherein R3 i s R15- fH- aﬁdnﬂh?ﬂ%%mdm&ﬁ‘mllo?wll%mf% kyl ; cycl ohexyl
phenyl ; and phenyl substituted with hal o, | ower | over al koxy

| ower al kyl t hiRg.is chosen from hydiegen, alkyloatyl, ﬁ‘gbsle“‘?ﬁ oyl sﬁéﬁmé‘? #yh heterpanyl, chosen
fromisopropyl, ot hgﬁﬁﬁfshmté\ﬂ”@té?gﬁ?lgﬁlkylﬂ?ﬁ NWibstithte® ﬁuglstﬁﬁ't'e@ rophenyl,

nmet hoxyphenyl , pheny | 'uor onet eny

met hyl t hi ophenyl 31H:ylh€temnrylpd according to claim 6 wherein R4 is chosen
froml ower aI substi ed | o hexyl; phenyl substituted
wi th hydroxy, zd\él\%}?"’sﬁ} R y ge“lﬁ‘%rs%mngghzyl; het er oar yl et hyl ;
het er oaryl et hyd,? ,shgal%?aaryl propyl and R16 al kyl ene-, wherein RL6 is am no,
| ower al kyl am no i (I'ower al kyl)am no,-|ower al kox or N-het eroclycl yl .

16. A met hod é%ﬁd%)?hﬁs%ﬁ?@ aliyh Shstitatesk abkybi allomRay’s Betemayh ﬁrw,rsabﬁn#é@

ethyl, propyl, buty l%gé[}g*h 54“&] [¢ Wy
nmet hoxyet hyl, 15 hyJéb roxyet c}ﬁox@%pég , lwlcnlglfﬁy%ﬂgm Hoet Ryl ,

di met hyl am noR4apghosen ﬂomtaﬂgyl aryl radkyﬂdnyil alkylheteropyl subrstiprtesinlkyl, sabstitatped opy| ,
met hyl am ropyl, 2,2- ?# I -3 (di net hyl am no) propyl ,

1- cycl ohexyl - 4- (d| w&§ am noet hyl, am nobutyl , am nopentyl,
am nohexyl , amneg d;;@ge}get hyl , i sopropyl am nopropyl di i sopropyl am noet hyl ,
1- met hyl - 4- (di ot hyl ani no) butyI (t-Boc)am nopropyl 20 hydroxyphenyl
benzyl, net hoBepReryd Rs mstindepensentbssheprsrfyom h yiragenhhalogeanpethylasdy| |

et hyl phenyl , (°X°p¥ﬁﬁl?<lrb Loyt ) propyl, (et hoxycar bonyl ) et hyl ,
benzylplperldlnyl pyr-I di nyf et hyl , pyrldlnylnethyl nDrphoIinerthyI,

nmor phol i nyl prdpyis chpsendramlalkyl] aryl mﬂeubsdtutqdamlt hyl , azeti di nyl propyl ,

Py o ot S0 S A B TR e ™

(met hyl pyrrolidinyl)ethyl, (nethylplperldlnyl)propyl

met hyl pi per azi nyl ropyl, furanyl nmethyl and indol Ieth I
( yIPp Y )p py A method accgrdmg to lem 4 wherein th% stereogemc center to which

Rz and Ry are attached is of the R configuration.

20 6. A method according to claim 1, 2 or 3 comprising administering a

compound of formula:

o) Rs
Ry . Rg
N
Ry |
Ry \
N Ry
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17. A method according to claim6 wherein R is chosen fromlower alkyl,
benzyl, substituted benzyl and substituted phenyl; -55- '

NERERRRRE LETTEErrrl W 01/30768 PCT/ USO0/ 29585 :@%i osen from
hydr ogen, g‘ﬁ'{/lfs,wﬁéubstitut ed | ower al kyl and benzyl; R2 R s)?@%%%ken; R3 is
chosen' from substituted phenyl and naphthyl; R4 is chosen from

substituted al kyl &nd Rimetiog peoording to chail® wherein Fn isphnseprfrdvabydren; s
hydr ogen, mnet h : ' . thyl .or  trifluorqgnethyl;
RE1 oy ogeldwer oty tiied idur i, BB, s1RliBhea Bebal npBivs Aapatp 4o

al kyl ) am no, subkstitoted phémyt.er ocyclyl 10 and substituted N-heterocyclyl. 18.
A nethod according to claiml1l, 2 or 3 wherein Rl is benzyl or hal obenzyl;

R2 is chosen fromethyl and propyl; 15 R2' is hydrogen; R3 is substituted
phenyl; R3. is substi tAimethop hexoyding tolcBimi7switndis Rj iswhestnffoaniydroded, i s ( CH2)
m OH or ( 2 R16 .wherein I S r .3 d s 1-3; 0 R5 is hydrogen;
R6 is hde;ge%ﬂ'ﬁ’ Iﬁ?mflsmﬂé?’aﬁth%n?@%*w@dﬁhwmmﬁa@e@’ %@éﬁ“ﬁr om ani no,
propyl ani no, mefoRpRkyl he?yl, thfd, dinERYIpRGyR eRbBidGpHeRyIC! @l m 18 wherein
t he stereogenic cent erﬂto %’fhi cﬁ R%and Rg -ary'e attachg%l iIs of the R

“conf i gur at i onmethgichlarophenyb gthalpbemyd)inhgnatiyl.c besizyh, dhlombenzy3methyfhenzyilng
adm ni steri n%%o%e&&ﬂ%%@ﬁr&%ﬁhnd (ethoxycarbonyl)ethyl.

9. A method according to claim 6 wherein R; is chosen from hydrogen,

10 lower alkyl and substituted lower alkyl, and R;’ is hydrogén.

10. A method according to claim 9 wherein R; is chosen from hydrogen,
methyl, ethyl, propyl, methylthioethyl, aminobutyl, (CBZ)aminobutyl,
cyclohexylmethyl, benzyloxymethyl, methylsulfinylethyl, methylsulfinylmethyl,
hydroxymethyl, benzyl and indolylmethyl.

15 11. A method according to claim 6 wherein R; is chosen from C;-C)3
alkyl; substituted lower alkyl; phenyl; naphthyl; phenyl substituted with one or more
halo, lower alkyl, loweralkoxy, nitro, carboxy, methylenedioxy or trifluoromethyl;
biphenylyl; benzyl; phenoxymethyl; halophenoxymethyl; phenylvinyl; heteroaryl;

. heteroaryl substituted with lower alkyl; and benzyloxymethyl.

20 12. A method according to claim 11 wherein Rj is chosen from ethyl,
propyl, chloropropyl, butoxy, heptyl, butyl, octyl, tridecanyl, (ethoxycarbonyl)ethyl,
dimethylaminoethyl, dimethylaminomethyl, phenyl, naphthyl, halophenyl,
dihalophenyl, cyanophenyl, halo(trifluoromethyl)phenyl, chlorophenoxymethyl,
methoxyphenyl, carboxyphenyl, ethylphenyl, tolyl, biphenylyl, methylenedioxyphenyl,

25  methylsulfonylphenyl, methoxychlorophenyl, chloronaphthyl, methylhalophenyl,
trifluoromethylphenyl, butylphenyl, pentylphenyl, methylnitrophenyl, phenoxymethyl,
dimethoxyphenyl, phenylvinyl, nitrochlorophenyl, nitrophenyl, dinitrophenyl,
bis(trifluoromethyl)phenyl, benzyloxymethyl, benzyl, furanyl, benzofuranyl, pyridinyl,

-54-



111111 -- -- - - . * 11111112717111AN1 L MUELELELLEED -56 V\D 01/ 30768
PCTIUSOO'29585 R5 0 Rm\ R R RZNR7 N R8 S R RT 21. A

met hod ac o claim20 wherein: R is chosen from h #ﬁ% ower

al kyl , SUE@'E)I t'g'?’e%l | ower al kyl, benzyl substituted benzy ﬁ%r??/él

napht hyI and substituted pheny K R2 is chosen_ from hydrogen, | over al kyl
and subst i tutlé@lyleméﬁl}’h’URQIFlylaﬁ'ﬂnﬂﬁyl’|Psc°hﬂ3¢dl?)6§feh‘ aud imjdazelilosen from C, - C13
al kyl ; phenyl; naphthyl; phenyl substituted with haI o, lower alkyl, |ower
alkoxy, nitro, nethylenedloxg or .trifluyoronethyl; pheny ,benzyl and

|yl
het er oaryl ; and 103R4 iAsmethed asrordirgtolclaia o Hhkrﬁlnkﬂﬁsﬂmuﬁ‘é’c&s&/\er al kyl ,

cycl ohexyl ; 0 al kyl ;
benzyl ; het eroa E’%{émk tsécrl%ﬂae;r(ef ﬁe]%éﬂglf H%el-{eg é‘?éyl’“g?%ﬁ‘ytﬁh%lhﬁm%

R16- al kyl ene, alkwldnwenalldaxﬁ ar Jovearialkyithipl ower al kyl ) am no, di (I ower

al kyl )am no, |ower al koxy, or N heterocyclyl. 15 22. A nethod according to
claim20 wherein Rl .is chosen from|ower al kyl, benzyl, substituted benzyl

and substi& ut ed phldnyl ;A mthod scdeydingigetainmrl3ivdgenin Risky thosgrefromdsapyapybgen;
butyl, cyclohexyl, phenyl, bromophenyl, dichlorophenyl, methoxyphenyl, ethylphenyl

tolyl, triflucromethylphenyl and methylthiophenyl.

15. A method according to claim 6 wherein R, is chosen from lower alkyl,
substituted lower alkyl, cyclohexyl; pheny! substituted with hydroxy, lower alkoxy or
10  lower alkyl; benzyl; heteroarylmethyl; heteroarylethyl; heteroarylpropyl and Rie-
alkylene-, wherein R,¢ is amino, lower alkylamino, di(lower alkyl)amino, lower

alkoxy, or N-heterocyclyl.

16. A method according to claim 15 wherein Ry is chosen from methyl,
ethyl, propyl, butyl, cyclohexyl, carboxyethyl, carboxymethyl, methoxyethyl,

15  hydroxyethyl, hydroxypropyl, dimethylaminoethyl, dimethylaminopropyl,
diethylaminoethyl, diethylaminopropyl, aminopropyl, methylaminopropyl, 2,2-
dimethyl-3-(dimethylamino)propyl, 1-cyclohexyl-4-(diethylamino)butyl, aminoethyl,
aminobutyl, aminopentyl, aminohexyl, aminoethoxyethyl, isopropylaminopropyl,
diisopropylaminoethyl, 1-methyl-4-(diethylamino)butyl, (t-Boc)aminopropyl,

20  hydroxyphenyl, benzyl, methoxyphenyl, methylmethoxyphenyl, dimethylphenyl, tolyl,
ethylphenyl, (oxopyrrolidinyl)propyl, (methoxycarbonyl)ethyl, benzylpiperidinyl,
pyridinylethyl, pyridinylmethyl, morpholinylethyl, morpholinylpropyl, piperidinyl,
azetidinylmethyl, azetidinylpropyl, pyrrolidinylethyl, pyrrolidinylpropyl,
piperidinylmethyl, piperidinylethyl, imidazolylpropyl, imidazolylethyl,

25  (ethylpyrrolidinyl)methyl, (methylpyrrolidinyl)ethyl, (methylpiperidinyl)propyl,
(methylpiperazinyl)propyl, furanylmethyl and indolylethyl.

17. A method according to claim 6 wherein

R, is chosen from lower alkyl, benzyl, substituted benzyl and substituted phenyl;

ss. H|I|I|| ||l|l| III|| IIIII | ||||



R3 is chosen from substituted phenyl and naphthyl; 20 R4 is R16-al kyl ene-

hydr oxy | ower al kyl or carboxy |lower alkyl; R6 and R7 are chosen from
hydrogen ang,J\dlsg76sR® and R8 are hydrogen; R16 is chosen fl,r g(?/ﬁglsgmer
al kyl am no),” (lower al kyl)ani no, am no, piperidinyl, azet|

pyrrolidinyl and norpholinyl. -57- S WD 01/ 30768 PCT/ US00/ 29585 23. A

met hod accordmglﬂcbossnﬁpmlwdwzermaﬂwl cuhstituted laweraligil apdbemzylhg a  conmpound of
formula: 0 5 ﬁ@dﬁfﬁNRl RZ NR7 HNR R8 a 24. A nethod according to
cl ai m 23 wher el’h ’s chosen from hydrogen, |ower al kyl, substituted

I ower al kyl, bminxyhosesﬂbmts'.xbsnimeﬂpltaaylmymnanﬂhlwlyl , hapht hyl and substituted

phenyl; R2 is hos n fromh dJ’O | ower | and substituted | ower alkyl
and R2' is y]g‘Y ‘?Fengﬂﬂ‘ g‘{ ﬁbééﬁxﬁ%%%ﬁ@r al kyl, cycl ohexyl; phenyl
substituted Wg SIBX o,hmwer 10 al koxy or |ower alkyl; benzyl;

eter

het er oar yl met hy oarylethyl; heteroaryl propyl and R16-al kyl ene,
wher ei n R16 i sReis hydragan, meibyl grdelono,  al kyl ami no, amino, |ower al koxy, or

N- het er ocycl yl,, .2 ne aim 23 wherein RL is chosen
froml ower al @WISEB%'R ﬁms)’q%éi@it%&k@gﬁenz b and substituted phenyl; 15 R2
i s hydrogen orm,gmo@nlcyhalom is hydrogen; R4 is R16-al kyl ene-;

R is chosen from di(lower alkylamino), (lower alkyl)amino, amino, N-heterocyclyl

10 and substituted N-heterocyclyl.

18. A method according to claim 1, 2 or 3 wherein
R, is benzyl or halobenzyl;
R, is chosen from ethyl and propyl;
15 R;’is hydrogen;
R is substituted phenyl;
Rz is substituted phenyl;
Rj3~ is substituted phenyl;
R4 is (CH3) m OH or (CH 3 ) pRjs whereinm is 2 or 3 and p is 1-3;
20  Rsis hydrogen;
Rs is hydrogen;
R is halo;
Rsis hydrogen;
Ry¢ is chosen from amino, propylamino, and azetidinyl.
25
19. A method according to claim 18 wherein the stereogenic center to

which Ry and Ry are attached is of the R configuration.

20. A method according to claim 1, 2 or 3 comprising administering a

‘30  compound of formula:

//ll/llll/lllllllll//llll/lll/

-56 -



R6 and R7 are chosen from hydrogen and halo; R5 and R8 are hydrogen; 20
R16 is chosen fromdi (|l ower al kylam no), (lower alkyl)am no, am no,

pyrrolidin eridinyl, imdazolyl and norpholinyl.
" accordi ng %’8%’?@6% 1 2 or 3 conprising adm ni stering %Qggé‘)@;%ol I
e ~ I "1l MS +r ;:1li. WO 01/30768 PCT/USOO/29585
conpound of fornula. O RS R'-NRe Rz - NR7 Re R3 27. A nethod
according to claim26 wherein: Rl is chpsen fron1hydrogen | ower al kyl,
substituted |ower alkyl, benzyl, §Db§ T ed g pénzyl, phenyl, naphthyl
and substituted phenyl; R2 is choa;n from , | ower aIkyI and
substituted | ower alkyl and R&; dr odle R. IS chosen from Cl1-C13
al kyl; substituted | ower alkyl; nyl Tnhap ; “phenyl substituted with
hal o, | ower alkyl, |ower alkoxy, ' met hyfl enedi oxy, or 10
trifluoronethyl; blphenylyl beq;wk\and het eRocyclyl; and R4 is chosen from
| oner al kyl, substltuted Iomer‘élkyl& cycl ohexyl ; phenyl substituted wth
hydr oxy, | ower al koxy or |.ower Elkyl benzyl ; subst it ut ed benzyl ;
het erocycl yl ; heteroaryl met hyl ; 3heteroarylethyl heteroarylpropyl and R16-
al kyl ene, wherein 15 R16 is d|(|0mer aIkyI)an1no (1 ower al kyl)am no,
am no, lower al koxy, OIA fethbéherbftingttoelaim 20 wherein:

R, is chosen from hydrogen, lower alkyl, substituted lower alkyl, benzyl, substituted
benzyl, phenyl, naphthyl and substituted phenyl;

5 Rjis chosen from hydrogen, lower alkyl and substituted lower alkyl and R,’ is
hydrogen;

Ry is chosen from C;-C,; alkyl; phenyl; naphthyl; phenyl substituted with halo, lower
alkyl, lower alkoxy, nitro, methylenedioxy, or trifluoromethyl; biphenylyl,
benzyl and heteroaryl; and

10 Ry is chosen from lower alkyl, substituted lower alkyl, cyclohexyl; phenyl substituted
with hydroxy, lower alkoxy or lower alkyl; benzyl; heteroarylmethyl;
heteroarylethyl; heteroarylpropyl and R;¢-alkylene, wherein

R, is amino, (lower alkyl)amino, di(lower alkyl)amino, lower élkoxy, or N-

heterocyclyl.

15 22. A method according to claim 20 wherein
R, is chosen from lower alkyl, benzyl, substituted benzyl and substituted phenyl;
R; is hydrogen or lower alkyl;
R;’ is hydrogen;
R; is chosen from substituted phenyl and naphthyl,;
20  Ryis Rys-alkylene- hydroxy lower alkyl or carboxy lower alkyl;
R and R7 are chosen from hydrogen and halo;
R; and R; are hydrogen; '
Rj¢ is chosen from di(lower alkylamino), (lower alkyl)amino, amino, piperidinyl,

azetidinyl pyrrolidinyl and morpholinyl.

o



irrrrrd 111111031 11111 111111 L -59 WO 01/ 30768 PCTI USOQ 29585 28. A

met hod according to claim27 wherein RL is chosen from | ower aIkyI benzyl ,

substitute and substituted phenyl; R2 is hydrogep. al kyl ;
R2' is hyd38§§Hé§%? i s chosen from substituted phenylB ﬁ&?éﬁ%ﬁéclyl and

naphthyl R4 is chosen from subtituted benzyl, heterocyclyl substituted

| ower al kyI and R1@3. al &yh@h@qccﬂemn@cmmé,rzeorc}msmg@dmnyaﬂweh and

hal o; R5 and R8 ar e 4% dro en; 10 R16 is chosen fromdi (Il ower al kyl am no),

(I ower al kyl ) &f"RE™ yrrolidinyl, azetidinyl piperidinyl,

i mdazol yl and norpholinyl. 29. A nethod according to claim 28 mhereln R1

is benzyl; R2 is ethyl; 15 R2' is hydrodgen; R¥ . is chosen from hal ophenyl,

polyhalophenyl tolyl, dlnethylphenyl le, di met hoxyphenyl ,

cyanophenyl , trlfluoronethylphenyl‘\\ﬁ ] oXyphenyl ,

bis(trifluoronethyl)phenyl carboxxph nyl , yl phenyl ,

nmet hoxycar bonyl phenyl , plperldhn | I'a nap . 20 R4 is chosen from

substituted benzyl, plperldlnyl - &) and R16- al kyl ene-;

R6 and R7 are chosen fron1hydrogen and halo; [R5 and R8 are hydrogen; R16

i s chosen from di nmet hyl am no, aan pyrrolidrnyl and piperidinyl. 25 30. A

nmet hod according to claim|l or B wherRin said disease or disorder is

chosen fromthe group consisting of cancer, hyperplasia, restenosis,

cardiac hypertrophy, inmmune disorders and inflamation. | 1Il11'Il 1l C

FEErrrrrrrrererrnnl
24, A method according to claim 23 wherein:

5 R, is chosen from hydrogen, lower alkyl, substituted lower alkyl, benzyl, substituted
benzyl, phenyl, naphthyl and substituted phenyl;
R; is chosen from hydrogen, lower alkyl and substituted lower alkyl and R;’ is
hydrogen; and
R, is chosen from lower alkyl, cyclohexyl; phenyl substituted with hydroxy, lower
10 aikoxy or lower alkyl; benzyl; heteroarylmethyl; heteroarylethyl;
heteroarylpropyl and R¢-alkylene, wherein Ry¢ is di(lower alkyl)amino,

alkylamino, amino, lower alkoxy, or N-heterocyclyl.

25. A method according to claim 23 wherein

R, is chosen from lower alkyl, benzyl, substituted benzyl and substituted phenyl;
15 Rj;is hydrogen or lower alkyl;

Ry’ is hydrogen;

R4 is Ryg-alkylene-;

Rs and Ry are'chosen from hydrogen and halo;

R;s and Rg are hydrogen;

20 Ry is chosen from di(lower alkylamino), (lower alkyl)amino, amino, pyrrolidinyl,
piperidinyl, imidazolyl and morpholinyl.

26. A method according to claim 1, 2 or 3 comprising administering a

S -58-
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MS -60 WO 01/ 30768 PCT/ USOQ 29585 31. A conpound chosen fromthe group
consistingof: ORS0ORS R R R\ Re N~NRyI RZI RZ/ RZ/ NR-N
R~ N~ RB Ryoétkoidd R3 R3. ORS R RROR5 NRpI Rti F?CT ohosgy N R8
R3' and HR4 5 wherein: R is chosen from hydrogen, alkyl, aryl,
al kyl aryl, heteroaryl ..al kyl heteroaryl, substituted al kyl, substituted
aryl , substitﬁ?%%"“&ﬁ@pﬂ%f substituted heteroaryl, and substituted
al kyl heteroaryl; 10 R2 ‘and R2' are i ndepender#sl y chosen from hydrogen,
al kyl, oxaal kyl, aryl, alkylaryl, hetefjoaryl} alkylheteroaryl, substituted
al kyl, substituted aryl, substitufeq_ ; Rbstituted heteroaryl,
and substituted al kyl heteroaryl; or t aken together forma 3- to
7-menbered ring; R3 is chosen fronjhyldrog
heteroaryl, alkylheteroaryl, < X

N Rs
[
Ry

27. A method according to claim 26 wherein:

R, is chosen from hydrogen, lower alkyl, substituted lowér alkyl, benzyl, substituted
5 benzyl, phenyl, naphthyl and substituted phenyl;
R; is chosen from hydrogen, lower alkyl and substituted lower alkyl and R, is
hydrogen;
R3~ is chosen from C,-C,; alkyl; substituted lower alkyl; phenyl; naphthyl; phenyl
substituted with halo, lower alkyl, lower alkoxy, nitro, methylenedioxy, or
10 triftuoromethyl; biphenylyl; benzyl and heterocyclyl; and
Ry is chosen from lower alkyl, substituted lower alkyl; cyclohexyl; phenyl substituted
with hydroxy, lower alkoxy or lower alkyl; benzyl; substituted benzyl;
heterocyclyl; heteroarylmethyl; heteroarylethyl; heteroarylpropyl and Rys- .
alkylene, wherein
15 Rysis di(lower alkyl)amino, (lower alkyl)amino, amino, lower alkoxy, or N-

heterocyclyl.
RN T O
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15 substituted al kyl, substituted aryl, substituted al kylaryl, substituted

heteroaryl, substituted al kyl heteroaryl, oxaal kyl, oxaal kyl aryl,
substitutedwag] laryl, R150- and R15-NH"', TII1I1I1i11/ fdokde 11171
I1Thill Ms - ?’%@01/ 30768 PCT/ US00/ 29585 R3' is chosenpﬁé]rsr{’d@gdsrsogen,

al kyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,
substituted aryl, 28bstiAmethed agepydingtoiclaim P sthereit ed het er oaryl ,

substituted alkyl het - : < . ), aryl,
oyl aryl oty ah ek by AUl berd sundilted el 40T BbRRLRRRE L LYo
aryl, substit RA4dhpdrégenar Jdwer alkiglti t ut ed heteroaryl, and substituted

al kyl heteroaryl;, R4 . s chosen from hydrogen, alkyl, aryl, alkylaryl,
het eroaryl , aIé’}FWfi@lg%ryl , substituted al kyl, substituted aryl,

substitut ed algkyli@dnbben ffoH SibistittcdShBR) HeRcYtlyl and WBSHthyiut ed
al kyl het er oar yIIK’Yland R16- al kyl ene?,; b'% R5, %y R7 gﬁ?ﬂ %8 are independently

chosen from hyRirisginsen Berrghbtitated benzyl. heterogwalyl substitwaddawenalkyl and Re-
di al kyl am no, al kyIa u} f onyl, al kyl sul fonam do, sul fonam doal kyl
sul f onam doaryl, al E?’ef‘f‘ﬁ’ o, carboxyal kyl, carboxam do, am nocarbonyl, aryl

and het er oar yIR, 84 R, lafe chbeeadionf hydlodeuendbeer, al kyl, aryl, al kylaryl,
het eroaryl, alkylhetergaryl, 15 substituted al kyl, substituted aryl,

substi t ut ed al&%ﬂﬂé&ﬁehé’%ﬁq;tut ed heteroaryl, and substituted
al kyl het erggar mhf is'%ia@seh?roﬁh&l?@ﬂe ARk W wertdltylRmird), Kﬁﬁln%rnbﬁfblid_intyl,
a

di al kyl am no, heterocyclyl and “substituted N-heterocyclyl; wth the
provi so that when ReetidinyRpigendinylaimidazalyliandgnerghedwll | both of R2 and R4

must 20 be ot her than hydrogen. 32. A compound according to claim 31
wherein Rl is chosgg frﬁ%é}F&H&%’r'aing% KMimZﬁleiEreinSUbSti tuted al kyl,

substituted aryl, heteroary substituted heteroaryl, alkylaryl,
al kyl het er oar )Bl_iahdlzslubst ituted alkylaryl; R2 is chosen from hydrogen,
al kyl and subsézlig g&l}g}d al kyl; 25 R2' is hydrogen;
15 Ry’ is hydrogen;
Rj3 is chosen from halophenyl, polyhalophenyl, tolyl, dimethylphenyl,
methoxyphenyl, dimethoxyphenyl, cyanophenyl, trifluoromethylphenyl,
trifluoromethoxyphenyl, bis(trifluoromethyl)phenyl, carboxyphenyl, t-
butylphenyl, methoxycarbonylphenyl, piperidinyl and naphthyl; .
20 R, is chosen from substituted benzyl, piperidinyl, hydroxy (lower alkyl) and R -
alkylene-;
Rs and R; are chosen from hydrogen and halo;
Rs and Ry are hydrogen;

Ris is chosen from dimethylamino, amino, pyrrolidinyl and piperidinyl.

25 30. A method according to claim 1 or 2 wherein said disease or disorder is
chosen from the group consisting of cancer, hyperplasia, restenosis, cardiac

hypertrophy, immune disorders and inflammation.

0 gy
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R3 is chosen fromal kyl, aryl, alkylaryl, heteroaryl, substituted aryl,
substituted al kyl, substituted heteroaryl, oxaal kylaryl, substituted

oxaal kyl aryl - and R15- NH; R4 is chosen from al kyl kyl aryl ,
al kyl het ere(g]g)royl/ﬁ?%gubsti tuted alkyl, substituted 30 aryi ,chﬁ{?w’”sél
R16- al kyl ene-; 1I1LLIIL oil ™00 11"l 11 1~1 - 52 ¢ L b s ~Il W 01/30768
PCTI USOO 29585 R31i s Myeomneund chesen fipmathel smgp sensistingefiendent | y chosen from
hydrogen, hal ogen, nethylp and gfrifluoronethyl; R15 i chosgp from al kyl,
aryl and substituted aryllf 5 R16 is chosen from al kox am o, al kyl am no,
di al kyl am no and hhhgfer\‘ 33rs A conpoung, accopdi n Q cl akym 31 of
formula: 0 R5 R~~N \™N&S :

according to clai m@3
substituted | owek af ky
and substituted phenyl . :
chosen from hydrogen, ethyl, propyl, nethoxyethyl,

br omophenyl, ®&lo enyl, nmefhoxyphenyl, ethox¥qhenyl, toFyl,
di met hyl phenyl , Ythorof*uorophenyl, nethyl chi frophdfyl , et hyl phenyl,
phenet hyl , benzyl, chl orobenzyl, methyl benzyl{ 15 net hoxybenzyl,

tetrahydrofurany’f‘“rret hyl and (ethoxycarbonyl)ethyl. 36. A conpound according .
to claim33 wherein R2 J')s chosen from hydrogen, |ower alkyl and

s chosen fromrshy rogef er al kyl ,
SYPst i t ut edrBENZ YA Pher

substituted | ower al kylp and " is hydrogen.
R1 o R5
\N
Rz R1\ RS
Rz \ N
R2
R2' \
N . N Ry
STZ/ R,
N Rg
Ry ond H/ \R4
5
wherein:

R, is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
and substituted alkylheteroaryl;

10 R; and R;’ are independently chosen from hydrogen, alkyl, oxaalkyl, aryl, alkylaryl,
heteroaryl, alkylheteroaryl, substituted alkyl, substituted aryl, substituted
alkylaryl, substituted heteroaryl, and substituted alkylheteroaryl; or R, and Ry’
taken together form a 3- to 7-membered ring;

R; is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,

15 substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, oxaalkyl, oxaalkylaryl, substituted oxaalkylaryl,
R;50- and R;5-NH-;

Iy g
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~37. A conpound according to claim36 wherein R2 is chosen from hydrogen,
nmet hyl, ethyl, propyl, nethylthioethyl, am-nobutyl, (CBZ)am nobutyl, 20
cycl ohexyl enzyl oxynet hyl , met hyl sul finyl et hyl,

met hyl sul f ﬁyﬂ%‘"” ?W& . hydroxymethyl, benzyl and indolyl methyl CH8> A
conpound according to claim 33 wherein R3 is chosen fromGC, -Cl3 -63

LELELED i 111 1Ry isichogenifiom hydvgsen Bliod asd, sicvinyistxteroemyh sikyleteqarylsubst i t ut ed
| | kyl ; phenyl_ ; i t1h hal o,
ower 1ot Pova AR08 s e BRSRKS a34 bt 00 Ry

.l ower al kyl, |owera 0, ca XY,
trifluoromethyl; [supstinsd alkylhdteroayl andpRgiNEynet hyl ; hal ophenoxynet hyl ;

phenyl vi nyl ; terqaryl, heteroaryl syhstitute i th | oner kyl ;. and
benzyl oxynet hy™3” '558?5% from 8&?}5‘06’?@ aﬁ‘@@@ﬁﬁﬁfé"%’ %F%W@gymﬁgﬁgi‘ﬁy@ﬁ’s
chosen from ethyl, substiaRed arylsSibetitaiRl alylaryl Nubaiidted hagrbaryl, aldibubktitugedt Y| ,
tridecanyl, (ethoxycar bonyalryet hyl, di methyl am noet hyl ,

di met hyl am nonet hylalkyfhetersaryl; napht hyl , hal ophenyl, di hal ophenyl ,

et hoxypheny! X hisey EHRIILEY RAPL R o RR RS hbary,

met hyl enedi oxyphenyubstififfedatklysubstitdtedary] ebstitutedralitytayydy suibbtitntegd heteydaryl,
chl or onapht hyl , net hyl hal o |, trifluor t hyl phenyl, butyl phenyl,
pentyl phenyl , net h?PgﬁtW?ﬁpﬁgﬁ%?m%%ﬂ&%%ﬁl%&’ di met hoxyphenyl ,

Bs(tr 11 i onk R ARLRS A BlepolEht BRRR from HBbaeh KA Mkom, logen |y

pyridinyl, indol ylfluorealkyy njie; didikylamingg alkglshiifonyl, alkylsolfériamide, pyrazol yl, and

i m dazolyl. 15 40. conmpound, acgor di o.cla m33 rein R3 i.s R15- NH
and R15 is chosen SPHRML l’avl%ﬂa’r“g\?ﬂi&'%@@% °a§?f’é‘\|9@?,1’ 'i’f’xﬁﬂ‘é?s'&l
substituted w th hglhfnoch@®9Ry), dril and hktgdoaryi;over al koxy, or |ower alkylthio.
41. A conpound according to claim40 wherein R15 is chosen from isopropyl,

butyl, cycl ohexyls cho&arfiom hydiapenlieiydryl, alkylinyh hetpdoenyl; lalkythetenaaxylphenyl , 111 ;
L TG T N eI
and substituted alkylheteroaryl;
Rjs is chosen from dlkoxy, amino, alkylamino, dialkylamino, N-heterocyclyl and
substituted N-heterocyclyl;
with the proviso that when Rj is R;s-NH- attached to carbonyl, both of R; and R4 must
20 | be other than hydrogen.

32. A compound according to claim 31 wherein
R, is chosen from hydrogen, alkyl, aryl, substituted alkyl, substituted aryl, heteroaryl,
substituted heteroaryl, alkylaryl, alkylheteroaryl and substituted alkylaryl;
R; is chosen from hydrogen, alkyl and substituted alkyl;
25 Ry’ is hydrogen;
R; is chosen from alkyl, aryl, alkylaryl, heteroaryl, substituted aryl, substituted alkyl,
substituted heterdaryl, oxaalkylaryl, substituted oxaalkylaryl, R;s0- and R;s-
NH-;
Rs is chosen from alkyl, aryl, alkylaryl, alkylheteroaryl, substituted alkyl, substituted
30 aryl, and Rj¢-alkylene-;

(T ——



élkyl, substituted | ower al kyl, cycl ohexyl; phenyl substituted W th
hydroxy, |ower al koxy or |ower alkyl; |; benzyl; heteroaryl nethyl; |
het er oaryl e gheteroaryl propyl and R16- al kyI ene-, \Mﬁﬁ: oBd&ksi S

am no, Iome&ﬂ%+%y%anlno di (| ower al kyl)am no, | ower 25 oxgt drs

N- het erocycl yl . 43. A conpound according to claim42 wherein R4 is chosen
from net hyl &SFF;}'! drogempy| . butyl, cycl ohexyl car boxyet hyl ,

il %Fﬁﬁnhﬁ'()éﬁﬁh?’zﬂy@eﬁw Al ﬁ'd%eth o RYGEMRIGHRY rpetytand . ||| y S

L WO 01/ 30768 PCT/ Ugfiorstesityl; di et hyl am noet hyl, di et hyl am nopropyl,

am nopropyl, nethylam nopropyl, , 2,2- dinethyl -3-(di met hyl am no) propyl_,
1- cycl ohexyl - 4R glis ehdsgh fomaiyb uirylland subistimetiayyfl; am nobutyl, am nopentyl,
am nohexyl, am noet hoxyethyl , isopropyl am nopropyl, dllsopropylanlnoethyl

1- met hyl - 4~ §di RusigichesemEpmualioxy, gmingeiylamine shialisfaming ang Nrlpisrodvehv |
benzyl, nmet hoxyphenyl, nethyl met hoxyphenyl, di nethyl phenyl, tolyl,
ethyiphenyl (oxopyrgol i .) et hyl
benzylplperldlnyl éjyr|§ X*bﬂﬁﬂ?&hﬂm%?ﬁ?ny %gﬁﬁgﬂgM%Drphollnylethyl

mor phol i nyl propyl, piperidinyl, azetldlnylneth_l azeti di nyl propyl
pyrrolidinylethyl, pyrrolldlnylpropyl pi meri di §f Inethyl pi peri di nyl et hyl,
i m dazol yl propyl, imdazolylethyl, 10 (et olldquI)nethyI,

(et hyl pyrrolidinyl)ethyl, (nethylpiﬁé*g )
(et hyl pi perazinyl ) propyl, furanyl meghy] and
according to claim33 wherein Rlrj} h
substituted benzyl and substituted enyloN" R2 psen from hydrogen,

al kyl, substituted | ower alkyl and benzyl; 15 is hydrogen; R3 is chosen
from substituted phenyl and na® N R4 is ch®sen from substituted al kyl
and R16-al kylene-; R5 is hydroge or Halo R6 is hydrogen, nethyl or hal o;

;Iéthyl. 44. A conpound
er al kyl, benzyl,

Rg

34. A compound according to claim 33 wherein R; is chosen from
hydrogen, lower alkyl, substituted lower alkyl, benzyl, substituted benzyl, phenyl,
10  naphthy! and substituted phenyl.

35. A compound according to claim 34 wherein R, is chosen from
hydrogen, ethyl, propyl, methoxyethyl, naphthyl, phenyl, bromophenyl, chlorophenyl,
methoxyphenyl, ethoxyphenyl, tolyl, dimethylphenyl, chorofluorophenyl,
methylchlorophenyl, ethylphenyl, phenethyl, benzyl, chlorobenzyl, methylbenzyl,

15  methoxybenzyl, tetrahydrofuranylmethyl and (ethoxycarbonyl)ethyl.

36. A compound according to claim 33 wherein R; is chosen from

hydrogen, lower alkyl and substituted lower alkyl, and R;’ is hydrogen.

37. A compound according to claim 36 wherein R, is chosen from
hydrogen, methyl, ethyl, propyl, methylthioethyl, aminobutyl, (CBZ)aminobutyl,
20 cyclohexylmethyl, benzyloxymethyl, methylsulfinylethyl, methylsulfinylmethyl,
hydroxymethyl, benzyl and indolylmethyl.

38. A compound according to claim 33 wherein Rj is chosen from C;-C;3

-63-
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20 R7 is hydrogen, halo, nethyl or trifluoromethyl; Rs is hydrogen or
hal o; R16 is chosen fromdi (|l ower al kylam no), (lower alkyl)am no, am no

N- het er oc nd substituted N-heterocyclyl. 45. A conpou according to
claim 31 ﬁéqﬁmﬁ& 25 R1 is benzyl or halobenzyl; R2 is c %’9’12?55% et hyl

and propyl; R2' is hydrogen; R3 is substituted phenyl; R3. is substituted
phenyl ; 30 B&yl; substibrddowenallod piesyly haphiylipher(yChiibstitutediwitr oneOrin®ye P R16

wher ei ' hyd |
ML ey e el b st dbnRkie R inty, B riuptontetiv o g i <
hydrogen; R16iphénytylpissanylf mﬁmeymenm mro@aaﬁoaymaayl ﬁﬂaﬂ yieitgl; ihdiefoatyl; 5 46. A

conpound accordin ¢l aim,31 of """ NRs Ry RZ NR7
Re Sit R4 Rgeﬂ"Pag’As‘g’é éﬂethdewr%ywnfiaew&wwa%ywﬂm n: R is chosen

from hydrogen, | ower aI Kyl , substituted |ower alkyl, benzyl, substituted
5 39. A compound according to claim 38 wherein R; is chosen from ethyl,

propyl, chloropropyl, butoxy, heptyl, butyl, octyl, tridecanyl, (ethoxycarbonyl)ethyl,
dimethylaminoethyl, dimethylaminomethyl, phenyl, naphthyl, halophenyl,
dihalophenyl, cyanophenyl, halo(trifluoromethyl)phenyl, chlorophenoxymethyl,
methoxyphenyl, carboxyphenyl, ethylphenyl, tolyl, biphenylyl, methylenedioxyphenyl,

10  methylsulfonylphenyl, methoxychlorophenyl, chloronaphthyl, methylhalophenyl,
trifluoromethylphenyl, butylphenyl, pentylphenyl, methylnitrophenyl, phenoxymethyl,
dimethoxyphenyl, phenylvinyl, nitrochlorophenyl, nitrophenyl, dinitrophenyl,
bis(trifluoromethyl)phenyl, benzyloxymethyl, benzyl, ﬁiranyl, benzofuranyl, pyridinyl,
indolyl, methylpyridinyl, quinolinyl, picolinyl, pyrazolyl, and imidazolyi.

15 40. A compound according to claim 33 wherein R is R;s-NH- and Rys is
chosen from lower alkyl; cyclohexyl; phenyl; and phenyl substituted with halo, lower

alkyl, loweralkoxy, or lower alkylthio.

41. A compound according to claim 40 wherein R;s is chosen from
isopropyl, butyl, cyclohexyl, pheriyl, bromophenyl, dichlorophenyl, methoxyphenyl,
20  ethylphenyl, tolyl, trifluoromethylphenyl and methylthiophenyl.

42, A compound according to claim 33 wherein R4 is chosen from lower
alkyl, substituted lower alkyl, cyclohexyl; phenyl substituted with hydroxy, lower
alkoxy or lower alkyl; benzyl; heteroarylmethyl; heteroarylethyl; heteroarylpropyl and
R¢-alkylene-, wherein R4 is amino, lower alkylamino, di(lower alkyl)amino, lower

25  alkoxy, or N-heterocyclyl.

43. A compound according to claim 42 wherein R, is chosen from methyl,
ethyl, propyl, butyl, cyclohexyl, carboxyethyl, carboxymethyl, methoxyethyl,
hydroxyethyl, hydroxypropyl, dimethylaminoethyl, dimethylaminopropyl,

-64 -
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benzyl, phenyl, naphthyl and substituted phenyl; 10 R2 is chosen from
hydrogen, |ower al kyl and substituted |ower alkyl and R2' is hydrogen; R3.
~is chosen fv&(%?/ 5C13 al kyl ; phenyl; naphthyl; phenyl SUbﬁé-f,{;gHoﬁ(jlqsg\“h
“hal o, |ower yl, | ower alkoxy, nitro, nethylenedloxy, or
trifluoronethyl; biphenylyl, benzyl and heteroaryl; and 15 R4 is chosen
from | ower al ﬂgﬁﬂiylagumll}thﬁl%twlmumpmwlki}rnmomyn}’lomahylaxmrmpmwl, ,82bsti tuted

het o oar 1 ot hietA ARt Bhirk BT 3 efhaS AT et iR ORI oA 1 o,
(1 ower al kyl ) afiiriobutyl) u{nhxmpeﬂitylabxhiﬂoh@m mmdeamyetm JisoptopyPmibbprbgier ocycl yl .

20 48. A corrpound according to cla I s chosen from | ower

al kyl , benzyl ! 1‘%%5@?‘%?@81%én‘29¢ﬂa41@1%§%§?’?‘91§’%’& (bBepgminoprpyl, s hydr ogen
or |over akky hydrB?yph&@l "betlsy IhthodFpndn1, %ﬁﬁﬁf]&ftﬂ?&héﬂ?%‘iﬂﬁtﬂ#ﬁ%ﬂ???ﬁ?ﬁr | ?I”,dl_

napht hyl; ~-66- _.°0 - - - -2 0.
M S VIO 01/ 30768yBEyUSERNIasRdny oy (mmowcmsbbaylmhyl hedzyipipéridingy  al ky| )

and R ar e hy B SR b e bR P Ry BT R e

al kyl) am no, azetidiylnpsmiyl Cﬁzbﬁdlﬂylbroﬁﬂdpyrﬁhainpﬁfﬂyﬂ 'p@ﬂ'bhdl@proﬁﬁc onpound

according to claim 31 of fornul
piperidinylmethyl, plpendmylethyl 1m1dazoly1propyl imidazolylethyl,

10 (ethylpyrrolidinyl)methyl, (methylpyrrolidinyl)ethyl, (methylpiperidinyl)propyl,
(methylpiperazinyl)propyl, furanylmethyl and indolylethyl.

44. A compound according to claim 33 wherein
R, is chosen from lower alkyl, benzyl, substituted benzyl and substituted phenyl;
R, is chosen from hydrogen, alkyl, substituted lower alkyl and benzyl;
15 Ry’ is hydrogen;
R; is chosen from substituted phenyl and naphthyl;
R4 is chosen from substituted alkyl and R ¢-alkylene-;
R;s is hydrogen or halo
R is hydrogen, methyl or halo;
20  Ryis hydrogen, halo, methy! or trifluoromethyl;
Rsis hydrogen or halo;
Rje is chosen from di(lower alkylamino), (lower alkyl)amino, amino N-heterocyclyl
' and substituted N-heterocyclyl.
45. A compound according to claim 31 wherein
25 Ryis benzylor halob;nzyl;
R; is chosen from ethyl and propyl;
Ry’ is hydrogen;
R; is substituted phenyl,;
Ry is substituted phenyl;
30  Rj» is substituted phenyl;
R4is (CHz) mOH or (CH 2) Ry Wherein m is 2 or 3 and p is 1-3;
Rs is hydrogen,

* c L M $ *



"N~ Re H R4 50. A conmpound according to claim49 wherein: RL is chosen from
hydrogen, |ower alkyl, substituted |ower alkyl, benzyl, substituted 10
benzyl, ph lo ht hyl and substituted phenyl; R2-is ch

hydrogen FgﬁkrB I'’kyl and substituted | ower al kyl and R2' Qéﬁ%somgﬂ%gen and
R4 is chosen fromlower alkyl, cyclohexyl; phenyl substituted w th hydroxy,
| oner  al koxy Reris hysliegena| kyl ; benzyl; heteroaryl nethyl; heteroarylethyl; 15
het er oar yl prorﬁll fi‘aﬂg' R16- al kyI ene, wherein R16 is di(lower alkyl)an no,

(1 ower alkyl)an1no am no, | ower al koxy, or N-heterocyclyl. 51. A conpound
according to dlgashydddgenherel n"RlL is chosen from | ower alkyl, benzyl,

substituted benzyl . and subst,tuted .1s hydrogen or |ower alkyl;
20 R2' is hydﬁggéﬁh°ﬁ$ﬁﬁi°§1%‘8°’£r‘?&ﬂ E"’an‘éﬁzqﬁgmﬁgdrogen fluoro, chloro or
nethyl: RS, RS andsRE AlGmpuiicmeiingfclaifF31 b ok 1111 M S VO 01/ 30768
PCTIUSC£729585 R16 is chosen fron1d|5 I ower al kyl 'am no), (I ower

al kyl )am no, am no, pyrrolidinyl, pi pgrl dinyl, imdazolyl and norpholinyl.
52. A conpound according to claim31 Bf forfflula: O RS RLRGN R2f R N
#R, Re R -

1\N

47. A compound according to claim 46 wherein:
R, is chosen from hydrogen, lower alkyl, substituted lower alkyl, benzyl, substituted
benzyl, phenyl, naphthyl and substituted phenyl; '
10  R;is chosen from hydrogen, lower alkyl and substituted lower alkyl and R’ is
hydrogen
Ry is chosen from C;-C,; alkyl; phenyl; naphthyl phenyl substituted with halo, lower
alkyl, lower alkoxy, nitro, methylenedioxy, or trifluoromethyl; biphenylyl,
benzyl] and heteroaryl; and
15  R4is chosen from lower alkyl, substituted lower alkyl, cyclohexyl; phenyl substituted
with hydroxy, lower alkoxy or lower alkyl; benzyl; heteroarylmethyl;
heteroarylethyl; heteroarylpropyl and R,¢-alkylene, wherein
Rj¢ is amino, (lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, or N-
heterocyclyl.

20 48. A compound according to claim 47 wherein
!

R, is chosen from lower alkyl, benzyl, substituted benzyl and substituted phenyl;
R; is hydrogen or lower alkyl;
R;’ is hydrogen;

R; is chosen from substituted phenyl and naphthyl;

- 66 -
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Rr 5 53. A conpound according to claimb52 wherein: R is chosen from

hydr ogen, |ower al kyl, substituted | ower al kyl, benzyl, substituted
benzyl, phgawiseegpht hyl and substituted phenyl; R2 is chegaRed/ 958

hydr ogen, |ower al kyl and substituted |lower alkyl and R2' is hydrogen; 10
R3.. is chosen from G -Cl13 al kyl; substituted | ower al kyl; phenyl; :
napht hyl ; phdiyis Riscalibdener. dydexyflawer gy or pasbexy QaweyprlkyDower  al koxy, nitro,

met hyl enedi oxy,. or. trifluor t hyl ; . hi phenylyl, benzyl and heterocyclyl;
and R4 is ch Téﬁﬁﬁkﬂﬁpt Wﬁ?ﬂﬁﬂg?P%mg%gstituted | ower al kyl, cycl ohexyl ;
phenyl substi e i roxy, lower al koxy or |ower alkyl; benzyl;
substituted d%ﬁ%@%?igﬁégkgpég%gyclyl, het eroaryl methyl; heteroarylethyl;

het er oar y! pr qgyfs dABkaBiddn aiolist ARMentihs (Biwer BkfdnfindlabliyBrralditg) b no,
(1 ower al kyl)am no, am no, | ower "al koxy, or N heterocyclyl. 54. A conpound

according 5o clai migsidisybrein 20 Rl is chosen fromlower alkyl, benzyl,
substituted benzyl and substituted phenyl; R2 is hydrogen or |ower alkyl;

R2' is hydrogen; oy 3 i nyl, heterocyclyl and
napht hyl ; 1111 - 6?—§' | fﬁﬁ%ﬁﬁé%@ﬂqﬁﬁpﬁﬂ?’ﬁfﬁ"ﬁgﬁ*| | WD 01/ 30768

PCT/ US00/ 29585 R4 is chosen from subtituted _benzyl, heterocyclyl
substituted | ower al kyl and R16- al kyl efie-; RS and R7 are chosen from
hydrogen and halo; RS and R8 are; hydro s chosen fromdi (I ower
al kyl anino), (lower alkyl)anino, dmge, b o,  piperidino, _

i m dazolyl and norpholino. 55. A gp oundl ding to claimb54 wherein

Ry’ A

P

50. A compound according to claim 49 wherein:
R, is chosen from hydrogen, lower alkyl, substituted lower alkyl, benzyl, substituted
10 benzyl, phenyl, naphthyl and substituted phenyl;
R, is chosén from hydrogen, lower alkyl and substituted lower alkyl and R’ is
hydrogen; and
R, is chosen from lower alkyl, cyclohexyl; phenyl substituted with hydroxy; lower
alkoxy or lower alkyl; benzyl; heteroarylmethyl; heteroarylethyl;
15 heteroarylpropyl and R,¢-alkylene, wherein Ry is di(lower alkyl)amino,

(lower alkyl)amino, amino, lower alkoxy, or N-heterocyclyl.

51. A compound according to claim 49 wherein
R, is chosen from lower alkyl, benzyl, substituted benzyl and substituted phenyl;
R; is hydrogen or lower alkyl;
20 R;’is hydrogen;
R, is Ris-alkylene-;
R is hydrogen, fluoro, chloro or methyl;

o I

Rs, Rs and Rg are hydrogen;



Rl is benzyl; R2 is ethyl; 10 R2' is hydrogen; R3,. is chosen from

hal ophenyl , pol yhal ophenyl, tolyl, dinmethylphenyl, nethoxyphenyl,

di met hoxyph anophenyl trifluoromethyl phenyl,

trifluor orrew(&?pﬁgnyl bi s(t rifluoromethyl)phenyl, car bo%%‘ es?l% 9585t -

but yl phenyl , net hoxycar bonyl| phenyl, pi peridinyl and naphthyl; 15 R4 is
chosen from s Ubs is choseadrase diflpwer alkdaming), flower alkdlasing, aavres PYFolidinyl,and R16-
al kyl ene-; R6 and RY n and halo; R5 and R8 are
hydrogen; R16 is cﬁ&gﬂ%ﬁggﬁnﬁg%n% M ﬁ‘g‘ﬁam no, pyrrolidinyl and

pi peridinyl. 20 56. A-conpound according to any of clains 32 to 45, 47, 48,
50, 51 and 53 to 33. wheér @mpouhdacsomingdgelain 3t efifoenuleo whi ch R2 and R2, are
attached is of the R configuration. 57. A conpound according to claim 31
wherein said corrpound is of a 25 fornula gs deffggned in Figure 3. 58. A

met hod of screening for KSP kinesin nodul afjors corrprl sing: (a) conbining a
ki nesin, a candi date bioactive agent R,a\d 3 d _8hosen fromthe group
con5|st|ngof Li~itijp 11111 11 -69- L MS WO
01130768 PCT/ US00/ 29585 0 R5 0 R5 NFRe R 2 RZRy | RZRI NR7 N

R7 NRSBR5 RerNRa R3 R3E OR5 R \N "
7
N Re
\R4
Ry
5 53. A compound according to claim 52 wherein:

R, is chosen from hydrogen, lower alkyl, substituted lower alkyl, benzyl, substituted
benzyl, phenyl, naphthyl and substituted phenyl;

R, is chosen from hydrogen, lower alkyl and substituted lower alkyl and R;’ is

hydrogen;

10  Rj- is chosen from C;-C)3 alkyl; substituted lower alkyl; phenyl; naphthyl; phenyl
substituted with halo, lower alkyl, lower alkoxy, nitro, methylenedioxy, or
triflucromethyl; biphenylyl, benzyl and heterocyclyl; and

Ry is chosen from lower alkyl, substituted lower alkyl, cyclohexyl; phenyl substituted
with hydroxy, lower alkoxy or lower alkyl; benzyl; substituted benzyl,

15 heterocyclyl, heteroarylmethyl; heteroarylethyl; heteroarylpropyl and Re-
alkylene, wherein

Risis di(quer alkyl)amino, (lower alkyl)amino, amino, lower alkoxy, or N-

heterocyclyl.

54. A compound according to claim 53 wherein
20 R, is chosen from lower alkyl, benzyl, substituted benzyl and substituted phenyl;
R; is hydrogen or lower alkyl;
Ry’ is hydrogen;
R~ is chosen from substituted phenyl, heterocycly! and naphthyl;

L[ T



RN\ RBORRZI R-NRs RT R RR1 R2* NR7/ SOl 2 Ra HWR4 Re /
R3. and wherein: 5 Rl is chosen from hydrogen, alkyl, aryl, alkylaryl,

~ heteroaryl eteroaryl, substituted al kyl, substit
substi t ut e‘gog}‘é?/ﬁlsgr yl, substituted heteroaryl, and subs#&?ﬂjtsg%%lsss

al kyl heteroaryl; R2 and R2' are independently chosen from hydrogen, alkyl,
oxaal kyl , ar ;I{a,ls ehagen fpm|subtithied benzyk gﬂ;roeyqbgllsﬂéﬂtémalpwr, alkylignd Reent ed al kyl ,
substituted aryl, a ituted 10 al kylaryl, substituted heteroaryl, and

- substituted al kyl heteroaryl; or R2 and R2' taken together forma 3- to
7-menber ed r iRy@nd R3 atechosenadom hydvogehyind hade;n, al kyl, aryl, al kyl aryl,
het er oaryl , g{k I ggteroaryl ,, Substituted al kyl, substituted aryl,

substi t ut ed Sk%/‘fl g%e hYdrogeR;i ¢ ut ed heteroaryl, substituted

al kyl het ersoargl is B¥aalfon aﬁ(18%s,er’ﬂzhj@lJuﬁiliﬁqa (loWHPakyJarlifs] aida blaydiasing,, 15
R150- and R15- RIH—; _R3, is chosen Trom'hydrogen, alkyl, aryl, alkylaryl,

het eroaryl, al ky| péneddimay yidazolyl and memhelinoal kyl', substituted aryl,
substituted al kylaryl, substituted heteroaryl, substituted al kyl heteroaryl

and R15-NH; R3., &S CD‘°‘§’?‘%§"%‘??§W‘%&°§L‘%““‘E@H aryl, heteroaryl,

al kyl heteroaryl, sSubstit stituted aryl, substituted
al kyl aryl, suhbgsbenayled heteroaryl, and substituted _ 70 _ *
FEErrrrrrrnd llizli!ws leth;'?l; M 1111111 11
10 Ry’ is hydrogen;
R3~ is chosen from halophenyl, polyhalophenyl, tolyl, dimethylphenyl,
methoxyphenyl, dimethoxyphenyl, cyanophenyl, trifluoromethylphenyl,
trifluoromethoxyphenyl, bis(trifluoromethyl)phenyl, carboxyphenyl, t-
butylphenyl, methoxycarbonylphenyl, piperidinyl and naphthyi;
15 Ry is chosen from substituted benzyl, piperidinyl, hydroxy(lower alkyl) and R -
alkylene-;
R¢ and Ry are chosen from hydrogen and halo;
' Rs and Rg are hydrogen;

Rj¢ is chosen from dimethylamino, amino, pyrrolidinyl and piperidinyl.

20 56. A compound according to any of claims 32 to 45, 47, 48, 50, 51 and 53
to 55 wherein the stereogenic center to which R, and R;: are attached is of the R

configuration.
57. A compound according to claim 31 wherein said compound is of a

25 formula as defined in Figure 3.

58. A method of screening for KSP kinesin modulators comprising:

(a) combining a kinesin, a candidate bioactive agent and a compound

chosen from the group consisting of:

g



WD 01/ 30768 PCT/ US00/ 29585 al kyl heteroaryl; R4 is chosen from hydrogen,
al kyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, -substituted alkyl,
substitute ubstituted al kyI aryl, substituted hete

substi t ut egwglowsﬁ’ﬂﬁgt eroaryl, and R16-al kyI ene-; 5 R5, R6, E’g?;Ué&ndélzgﬁé are

i ndependent | y chosen from hydrog al kyl , al koxy, hal ogen, fl uoroal kyl,
nitro, dialkylamno, alkyl®ulfo al kyl suI f onam do, $sul f oRani doal kyl ,

sul f onam doaryl, al kyI t hi car oxyal yl, carboxam do, || am ngcar bonyl, aryl
and heteroaryl; R15 1‘& O S \ rogen, al k§itNa : :

het eroaryl, al kyl het pstituted al kyI

substi t ut ed al ky,{ ar y|? g heteroarylR

al kyl het eroaryl ; ' ONT &Y koxy, ath

di al kyl am no, N- het subStituted N Heter ocycl yl

determning t ef f i d gandi dat e bioacti agent on ghe 15
activity of sai ne§in;1. 59. A nethod of scre HbRﬁor conpounds that bind

to KSP kinesin cpnprising: (a) conbining a kijnesin, a candi date bioactive
agent and a | abelmgd conpound chosen fromthe Rwoup consisting of 0 RS 0 RS

RRBRe RmMmRe N~NRz I RZI Ry RZ NRT RT ONRa Rs r" "I--1 R4 Ke 20
RIR3 ILLLPLL LEEil gl gt 1 111l -71 WO 01/ 30768 PCT/ US00/ 29585 0
R5
Ry
\N
Ra
Ry"
N
soy” N
Rs and
wherein:

5 R, is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
and substituted alkylheteroaryl;

R, and R’ are independently chosen from hydrogen, alkyl, oxaalkyl, aryl, alkylaryl,
heteroaryl, alkylheteroaryl, substituted alkyl, substituted aryl, substituted

10 alkylaryl, substituted heteroaryl, and substituted alkylheteroaryl; or R; and R’
taken together form a 3- to 7-membered ring;

Rs is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, oxaalkyl, oxaalkylaryl, substituted oxaalkylaryl,

15 R;s0- and R;5-NH-;

" Ry is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl and R;s-NH-;

Ry is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,

20 substituted aryl, substituted alkylaryl, subsntuted heteroaryl and substituted

70 llllllll ll/ll/ Illll lllllll llll



R~\REORS NRZI RRS RZRIFI N N/ RI .1 RZ \ RBRI NR4 so z
HNN 4 R3. and wherein: R is chosen from hydrogen, alkyl, aryl,

al kyl aryl, ryl, al kyl heteroaryl, substituted alk Ll uted
aryl, subsﬁf\o&tsﬁeggal kyl aryl, substituted heteroaryl, 5 ?ﬂ@ﬂ@%ﬁ ut ed

al kyl heteroaryl; R2 and R2' are independently chosen from hydrogen, alkyl,
oxaal kyl, aryl, alakkylhgtepdaryl; het eroaryl, al kyl heteroaryl, substituted al kyl,

bsti d | bst i d kyl ' |, d
Subst | tut ed ds FIRPERbAESRe Ml s R b EQIOREEIARLY - 5
7-menbered ring; kibditutedalkylosubstithted o) wabstififet, allfldeyl, subtistted Irtdtodray vyl |,

het eroaryl, al kylheteroaryl, substituted alkyl, substituted aryl,
substituted al kyl &pbtituted diyiheteroaryl, ged Sealkylene- subst it ut ed

al kyl het erPany, Re, R5284 RY bre iﬂdﬁ]@ﬁd&ilﬁéﬂ&m g@ﬁ %arbggnglakﬂx FRbEY halbydn, RL50-

and RI5- NH; I's chosen fr hydrogen, ,_al kylaryl;
het eroaryl, al kyl Hbowmalkyl, pitro, dizlkyldosing, alkybsdlfenyk,alkylsifosamidet ed aryl ,

substituted al kyl aryl . substituied heteroar subst it ut ed al kyl het er oaryl
and RisoNi: Re RieramReb sl e g ghORbIE pEbePimllG,
al kyl heteroaryl, sifdcaitbohfargl deMlhetercarpstituted aryl, substituted
al kyl aryl, substituted heteroar and substituted allfl;ﬁ];heteroaryl ; 20 R4

I
i s chosen fr ofusksdessadrom h}’q(?ﬂe,n}/‘ﬁhﬂi arylgplicylpeyh \heteraaptl.alipihsferoaryl,
al kyl het aryl, b ki i
al kzl ar ylef,(ps u)l;st'i tsgit’ggghﬁ&e%ﬂéﬁ’g?? %/tﬁﬂed éﬂgg?{’sph‘lt%ﬁ%%’ ﬁ‘(labt%gtrﬁoarﬂﬁ%&g}ga

R16- al kyl ene-; and substituted alkylheteroaryl; :

Rus is chosen from alkoxy, amino, alkylamino, dialkylamino, N-heterocyclyl and

substituted N-heterocyclyl; and
(b)  determining the effect of said candidate bioactive agent on the

15  activity of said kinesin.

59. A method of screening for compounds that bind to KSP kinesin
comprising: '
(a) combining a kinesin, a candidate bioactive agent and a labeled

compound chosen from the group consisting of:

0 Rs (o] Rs
R, R R Re
Ny "Ny

R l Re ,
Ry A Ry AN
N Ry N Rz

0. N Rs N Rs

20 R _ R
A )
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R5, R6, R7and R$ are independently chosen from hydrogen, alkyl, al koxy,
hal ogen, fluoroal kyl, nitro, dialkylam no, alkyl sulfonyl,

al kyl sul fo ' 5 sul f onam doal kyl, sul f onam doaryl,

car boxyal k%’,@"g}é%%xam do, k"I'mliii,1[ WD 01/30768 PCTI bé%@é’gﬁqf
am nocar bonyl, aryl and heteroaryl; RL5 is chosen from hydr ogen, al kyl,
aryl, alkylaryl, heterddf s5kyl het eroaryl, substituted al kyl,

substituted aryl, substi al kyI aryl, substit ut ed (l;let erogryl and
substituted al kyi Reterod < _ chosen from al kipxy, afn no,

al kyl am no, di al kyl ai no, cycl yl and ubsti tjut ed het er cycl
and (b) determ ni the bi sai d candi dates '%t
kinesin. I' --Re
N Ry Ry
: R2' \
N, Rg N R
STZ/ \R4 ’
N Re
R and H/ \'R4
wherein:

R, is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,

substitufed alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
5 and substituted alkylheteroaryl;

R, and Ry’ are independently chosen from hydrogen, alkyl, oxaalkyl, aryl, alkylaryl,
heteroaryl, alkylheteroaryl, substituted alkyl, substituted aryl, substituted
alkylaryl, substituted héteroéryl, and substituted alkylheteroaryl; or R, and Ry’
taken together form a 3- to 7-membered ring;

10  R;is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, oxaalkyl, oxaalkylaryl, substituted oxaalkylaryl,
R;50- and R;s-NH-;

R3: is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,

15 substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl and R;s-NH-;

Rs- is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,
substituted aryl, substituted alkylaryl, substituted heteroaryl, and substituted
alkylheteroaryl;

20 Ry is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, and Rj¢-alkylene-;

Rs, Rg, Ry and Rg are independently chosen from hydrogen, alkyl, alkoxy, halogen,
fluoroalkyl, nitro, dialkylamino, alkylsulfonyl, alkylsulfonamido,

25 sulfonamidoalkyl, sulfonamidoaryl, alkylthio, carboxyalkyl, carboxamido,

- 72 ) R e
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aminocarbonyl, aryl and heteroaryl;

R)s is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
and substituted alkylheteroaryl; '

5 Ryeis chosen from alkoxy, amino, alkylamino, dialkylamino, N-heterocyclyl and

substituted N-heterocyclyl; and

(b)  determining the binding of said candidate bioactive agent to
said kinesin.

Iy

mi

*
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