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This invention relates to quinazolinone derivatives, which are inhibitors of the mitotic
kinesin KSP and are useful in the treatment of cellular proliferative diseases, for
5  example cancer, hyperplasias, restenosis, cardiac hypertrophy, immune disorders and

inflarnmation.
BACKGROUND OF THE INVENTION

Interest in the medicinal chemistry of quinazoline derivatives was stimulated in the,
early 1950's with the elucidation of the structure of a quinazoline alkaloid, 3~[B-ke_to-
10 gamma-(3-hydroxy-2-piperidyl)-propyl]-4-quinazolone, from an Asian plant known’)
for its antimalarial properties. In a quest to find additional antimalarial agents, Véll‘iOllS
substituted quinazolines have been synthesized. Of particular import was the
synthesis of the derivative 2-methyl-3-o-tolyl-4-(3H)-quinazolinone. This compound,
known by the name methaqualone, though ineffective against protozoa, was found to

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 to 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 pharmacentical 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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Interest in the nedicinal chem stry of quinazoline derivatives was
stinulated in the early 1950's with the elucidation of the structure of a

qui nazol i #e Alkgoi d, 3-[JI3-keto 10 _ PCT/US01/13901
gama- ( 3- hydr oxy- 2- pi peri dyl } - propyl ] - 4- qui nazol one, from an Asian pl ant
known for its antimalarial properties. Iit a quest to find additional

antinmal arial agents,.various substit.uted g ui ﬂr?z_ol i nes have (geen

synt hesi zed. upardlings Fe ARG AETRAEE PTRPE OhihFraRguLC agenfspisediigttegteelly o

2- met hyl - 3- 0- t ploYiferftive 3tdbrdeid] MO BARE. FONE:GnHRPOTWID obabeoMuRyibtie nanme
met haqual one, though ineffective agai nst protozoa, was found to 15 be a
potent hypnot i & Phasiaeeatieah eomppsiion Gentrisie efuirerahinerrcaeivaneiinhivy di scovery
as a hypnoti c, y£hg, Al ARGA 9&1{5&@1&19%1"\*&7@96@1f92%'h%§¥94 LR Aol At ed
conpounds has been investi ggte . I nazol inones and derivatives tﬁereof are
now known t® hésrevativesiodehibibmesengialotell piddifereficpall. P Pefset Noed,98hefaidi ng

ypnoti ¢, _SedaLhYPLANART S AN OATN R Aol BRER IS NGuRRE
anti-inflammtory’actrvities: Phazol | ond d& VAl Ves v ot Ich specific
bi ol ogi cal usethyhidytatbgathastearehbatt thalchtbigees theSmethAhteontof Neoxybridide, 875
descri bing 2-(substituted phenyl)-4-oxo quinazolines wth bronchodilator
activity. U S TPAPRIREPIRISLO p@,dfréégl pygine SIRoRoNpPSte VHE 18 rypEeioDhéscri be a
class of 1 -subsietidt &k, fahicos?4, 47 H98QHA 5370k 1\ REGIHGLInYAIIIYRS 25 usef ul
as anti-inflamiatory agents. European patent ‘publication EP 0 056 637 Bl
cl ai s a cl@ssdafvatd{e@pMyedgainzizetderscharaderized by pvaegctoly of lneppropriterent  of
hypert ensi on. ! j.cat 8 CI I bes

phar maceut i cal %&&gggﬁc}g{g‘%g&%?tggglldﬁgsioq'?&a% (t)%g' %@rﬁﬁgt"%légﬁﬁlg*{ezap 0 heat
neur odegener at y\esthyissnbbiotted puicgzobmceottpogjtiamsdo &ba ofroinomadwhieldoeninr al and

peri pheral nervous.syste isQrders.. -1 .. WD 01 /98278 .PCT/ US01/ 13901
Qui nazol i noneseﬁﬁglliﬁékg%yyﬁﬁgﬁégwmﬁe% CW@P&%&‘N%“‘%%M s used to
treat cell proliih&oBRhdné@eVatios GRAS forlafedud@hdigoSABE R zatibPindeRsewatigy PCT WO

96/ 06616 descri bes a pharnmaceutical conposition containing a quinazolinone
derivativelf o makgnsngies, 35 Faggnt 3486147 deaqribepphanngegutivel eompoptims\O 96/ 19224

uses this sane i ! _Mderi i - 4 A Al T i.al. cell
proliferation. C%Mgéﬂ %gﬁlgﬁ?&ﬁofgﬁéfé gg%twg%‘%ﬂlcgﬁgyé% Iglgﬁﬁl gﬁgggﬂiﬁo 027 descri be
the use of quinazolinone derivatives to inhibit thym dylate synthase, the
enzyne that caPHleythermpeuic agetsysediol teat eahced dnslugda tiedivvsesand gplsoelstiaide t o
produce thym di i ! L . : bs. U S
Pat ent Nos. 5, ;%n%gagegﬁx?gﬁz%gsﬁ%ﬁ%g@%@gygﬁﬂggo r?%@g%%gﬁ %gﬁr vatives
used to treat cdlnkestsicoier dMicwtibakd ateyheqwanarpsttictoral glepreni ofdippnivgici at e
activity of,tyrosjne.receptor. ki nases. .\ S. Patent . 37,829, ¢l ai s
(T azol - 121 TaPRhE e B bl 6 Ryl R B Plreneeiithogr due

car ci nomas whi gdhofie €sléach Bf pittd1&dughter cth gt reREFrINDABIF40h 31t deFesudeds a
conposition contajning a ciui nazol inone derivative useful . for attenuating
neovascul ar i zat'PgHstapEPas Fhepmigadicispgdie By Hhgps GHexesds In iphibitiopaf eieersell g7, 1 &7
describes phar FRGRM! 4fdhdueQOPOhhdPE P HoNeN, 1Hidt SRdARs ln bt Sypes
derivatives which possess anti-tunor activity. G her therapeutic agents
used to heat cefrfeBrlal siwriyres, inpledingiarie fr ddosiiue sranspRid inoladee pravessehes  and
vinca al kakeoi d 1GFO - [Nl e .0l 1] var i of
cel | ul ar sf?uc?ﬁ%gstse.te%f g%eglﬁsu%’%géj%glﬁ (Camﬁég%t?]?fn%f%ﬁg@ﬁ% (t:ﬂﬁprh a° % eee%érqt% of the
mtotic 20 spi thel lenit THee usdftloessc spindle is responsible for distribution of
replicate copies of the genone to each of the two daughter cells that

result from celplyrélietictis@iihe |s%eciffcit95?@éﬂf§ﬁ_sédh@§re£ et bPbnSlierhhle M totic
spindl e by these drugs results in“inhibition of cancer cell division, and

i nducti on of cheest besase ofjhatherapeeniodheafits ywhich souldie senlipest ifthoside effegipes of

cel lular str uc%%c?ﬁed \iv{ﬁﬁ{hg qj:lﬁ]ﬂlisthraﬁl&}(dosf tllie?% a%eﬂfsrclaglﬁ IIJL dfifedt ﬁ%ﬁ%gnglg in nerve

processes. 2~ Because these agents do not Spécifically targe tic
spi ndl es, B3heydihmutic imipdeverefite @t the trhamentiofibdnceértees assacsaddubitteantificagpmafenent s

In the specifi t%laltageu%fc aggl?sngcﬁnglj t%?o%g 80‘}65 I%%gha%ies‘%g.eﬁxalmsplé?sfof oy i%lclgl d l%t%l ©
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i nterest because of the therapeutic benefits which would be realized if the

side effects associated with the admnistration of these agents could be

reduced. Tygdibd9al Iy, 30 dramatic inprovenments in the trgafBsli;8f; cancer

are associ at eo‘ with identification of therapeutic agents acting through

novel mnechani sns. Exanples of this include not -2 WO 01/98278

PCT/ US01/ 13901 only the taxanes, but al so the canptothecin class_of

t opoi soner ase [OniiP Branss Sut avodhs pernrothein glss of toReisgmassase  adubiters Srqm

k! nesins are ath{hao?ttﬂegéépetr e&ﬁrteﬁ ﬁiﬂ)rﬁc R &étﬁgﬁﬁlglfargeﬁsef& Rew Mtit-é)cﬁ]{:eq .

ki nesins are enzynes essenti al for asse l'y and function of the mtotic

spi ndl e, but aregemsot generally part of other mcrottibule structures, such

"‘as in nerve processes. Mtotic kinesins play essential roles during all

phases of m toSj$.:.Lhes: ol . t ot pansform

_energy rel easeg\h%%}lc-r%}%?lgf %%ﬁﬁgﬁs %ﬁ %ulag}tag%%rr‘éﬁéﬁgﬁﬁ%ﬁgtﬁgroggémlﬁ drives the
di recti onal Snpwvpindlesbubbhreaet ganbmlly pat ofoder aliaeigbul grustumsuuek as Mmerveat al yti c

domain sufficient for this task is a c act stru re of. 10 .approxi mately

340 armi no. ac dERCBE AT SRS PRY FReaT RO P GRS Hiece Of BT Ss 18 o ¢ he

bi pol ar stri ct ungmidiate "nfoldcigr Mblog! it H4isfotth @nerly RESEADyBMIBEE oMATYENENt  Of

chronosones al ong spindle mcrotubules, as well as stnttlwal changes in the

mtotic spindl énagsskaniebiragiviichusives e dirgsHgrad BoysmeRt pheglialar pagacs fladnt al
per turbati on Ofyifohidhles 1) ABH b ShirleAnCRIARSaMR d QAL Bloife of
dysfunction of the mtotic spi'ndle, 15 frequently resulting in cell cycle
arrest and el lapprezintntelybidrrnindecids Doring nkiosiadinesing prgenipeavisrdidaesittent i fi ed

is KSP. KSP bel s .to.an evpl uti i y. con i;nesi ily of
oi us end i r ot G Ry RrsE B P RRbt PR IGhER s NES A

honot eh- aner s chfaicstheshlafg spintiicpacatubeles, howelll anemsraDelianpey imthemsitosic KSP
associates with m crotubules of the m to%c Sgilfdl e. 28 M Ci’Oi nj ?cti on of
anti bodi es di r EYElg 25395iR17d tVith spesHGRIGSR QhEHOR e | FOemeil PRl e pol e

separ ati on dur iR eHEEH FRRASE causis HhaMBrhdtRE of &ysARBGRI e BRbiRAbRgIcand
causing mtotic arrest and induction of pr o}gfr amed cel |l death. KSP and

rel ated ki nési feqientiyréselting frorellisudtamresbingeall derdh. bundl e anti paral | el
m crotubul es and slide themrelative to one another, thus forcing the two

spi ndl e poles e th&RRNBYin &R MARHe dE&: iihtidied AN asEy BRI e
el ongation and focussing of mcrotubules at the spindle pole.” Huiman KSP

(al so terned HsFgSjiomaly deaeaveddaissingefapiby efimdys endtdirggted muegtpbulegoters5g.- 69

e e e T
272:19418- 24 (|198ihk;milBlsa KPP, aseiciazds with@Gebdotubbles bf thly indstedpatddn, 40: 174- 82

Gt al )| I8 pamess of S5eey (ks AR RSB BT ARG B S < *°
NMD04523 and U?;Z)‘Pe%@imaratﬁﬂdjuﬁn%ﬁ@ﬁﬁﬁﬁﬁas@,fgi\ﬁﬁ'geri%@anﬁopola\“@iﬁd—l&d A320&ing

PCT/ US01/ 13901 gene (TRI P5) has been described [Lee, et al., Ml

Endocri nol ., 9:IQECSm@HFe{tIaQ@E{‘}lE‘Ct@éﬁé@ﬁ%?@’é’éé%@iﬂ’@ . iﬁ?b%’rdrf_lﬂ"@@bﬂ?j?s.ms)@nopus
KSP homol ogs ( EgR), noSulth, or@istls ORARR ah Ghaltiebrki et aﬁﬁsm%}ﬂ?enpﬁ%ﬁve

reported. Mtotic 1cinesins are attractive targets for the discovery and
devel opnent of tnowenother, 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., Cell 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
-3 -



mtotic chenotherapeutics. Accordingly, it is an object of the present
invention to provide nmethods and conpositions useful in the inhibition of
KSP, a m s igogitgnesi n. SUMVARY OF THE | NVENTION | O I n accgidaafifisith the
obj ects outlined above, the present invention provides conpositions and
met hods that can be used to treat diseases of proliferating cells. The

conpositions are |ahi hitors, .parficular]y hupan KSP i nhibitors. In one
asggct . the i n?&t' E#l $ B?Sgiegréd?s&nk??gt[fﬂ%gt E‘io]&/[(’]cg’@g’?ﬁ‘%w cefiaf 499
proliferative dicaBakaSceséion nithiRALLINT2i SRR BSERGRALALEHS ML WeKsP ki nesin
activity, and for inhibiting KSP kinesin. The nethods enpl'oy conpounds
chosen from t h@reseBl EeffdiFdKRRE3QhaveReen RROrIAR2 Rz R~ O N~ Rs R4 15 R3
R~NRE RR NSOz ~Ra R3, R R~and RR ~NRz Rz" N\ RAR3.. -\ NRz Rz’

H N~Ra Rs R~ R$/iRtic kinesifls are attractive targets for the discovery and development of novel
5 mitotic chemotherapeutics. Accordingly, it is an object of the present invention to

provide methods and compositions useful in the inhibition of KSP, a mitotic kinesin.
SUMMARY OF THE INVENTION

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:

0] Rsg 0 Rs
R1 RB R1 Rs
\ N \ \
R> ’ Rz
Ry X R’ X
N Ry N Ry
o) N Re N Re
Y Y ( R,
15 Ra Ra
o Rs
Rin Rs o) Rs
N
Rz Rin Re
Rz' \ N
N Ry Ry
Rz' \
N Rs N Ry
e
5077 R,
N R
N 8
Ra and H Rq



WO 01/98278 wherein: PCT/US01/ 13901 R~ is chosen from hydrogen, alkyl,
aryl, allrylaryl, heteroaryl, allrylheteroaryl, substituted al kyl,

substi t ut substituted al kylaryl, substituted heter
substitutgﬂogpﬁg? eteroaryl; Rz and RZ' are |ndependently éggH/ggﬂ
hydrogen, allyl, oxaal kyl, aryl, alkylaryl, heteroaryl, allcylheteroaryl,
substituted allryl, substltuted aryl, subst|t<lted aIIryIaryI substituted
het eroaryl, and""S$t#%tit ut ed aIktheteroaryI or RZ and Rz' taken t oget her

forma 3- to 7- m@@%@—dﬁ&ﬁ Hgdrog%% dlf%ylrcafﬂ)ﬁsglayli O REBES DA e @IkNY,, aryl,

allrylaryl, heteroaryl, allylhetercaryl, 10 s0bsti hlted” al kyl subst it ut ed
aryl , substit<ited é‘llhﬁwuéﬁd kyl, §wb§§tu1qdméosuh@tt@¢<b@lkxlaryl slmgsturietddne@rbaryl

' aIktheteroaryI X yl, substituted oxaal kyl aryl,
oxaal | cyl heteroar y?ﬁl éslﬁ% t’flte‘? @hgtggégl kyI heteroaryl, RI50- and R S— NET -

. R3~ is chosén fRyaml Ry'drogedenenddnkly thosad ftbm haddopan!, sityl oxabl&ym@aﬁ}k!yl,alyl
allyl heteroaryl, su stl tu substi substi t ut ed

al lcylaryl, substit (c%&2 Lﬁﬂ\,}’@lg}ﬂﬁﬂyﬁ fﬁb%%§£"ﬁ‘3&’tsé “&}%ﬁ%ﬁ@ﬁ%ﬁ% and
R15-NH-; R3 is chos QlkyfafyQuBdikdied he@errydr_g Aldkybsdibitdd ants@ﬁe% IYbr R, and Ry’
alkylheteroaryl substituted al kyl stituted aryl, substituted

al kyl aryl, substit <fakegytogetherfemp § p- togrmenabesesttingyt ed al I ryl heteroaryl; R~ is
chosen from hyqu ﬁfbsenaflrctxﬁ){ dro %Ehkyl 13%%1{5}%&’1 L, 11&8{)%5' é%ﬁ:}éllhistel%la %/Yl het eroaryl,

20 substituted a ary rtute ary substituted
het er oaryl ,10substi t tamlsdtueddlad;ixwl lyelysgtutesirayyl, substtuttl alkylhdyy lsmem;edmst;erdary,l R~ and

T e TP enent | RS AR50 S e e

al | cyl sul f onami do, sudam@mmmdﬁ@i kwstltu&ulomﬂleymﬂed@@wlms@l &l ® BHiNg-; _
car boxyal kyl , carbo 25 am nocar bon and heretoaryl; R15 is

chosen from al Bpisc 959’? gmaﬂw%og?ry plkyly eyl P%&]PWI he"éﬂ%?»l*‘ﬂ‘é’ihﬁw’l

substituted al kyl, §L'kﬂ%§ﬁ1'terd'ﬂl@‘lj s@lfsﬁl:utedsa‘r'}hSstubitﬂﬁt@djalﬁylluﬁy EL?JsMﬁltedSthlaﬁntabfl ut ed
het eroaryl, and substituted a | het er'oa i's° chosen from al koxy,
d%fitH yl

am no, al kyl5am no, m‘m@wd&ﬁh}’ﬂwelqﬁl}ﬁ@@l{a and

Rs» is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,
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 R;¢-alkylene-;

Rs, Rg, R7 and Ry are independently chosen from hydrogen, alkyl, alkoxy, halogen,
fluoroalkyl, nitro, cyano, 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;

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

30 substituted N-heterocyclyl.

Diseases and disorders that respond to therapy with compounds of the invention

include cancer, hyperplasia, restenosis, cardiac hypertrophy, immune disorders and
-5.



30 substituted N-heterocyclyl. D seases and di sorders that respond to
therapy with conpounds of the invention include cancer, hyperpl asia,

rest enosi syo @asshgac hypertrophy, imune disorders and -5 ,MGQL,953278
PCT/ US01/ 13901 i nfl ammati on; especially cancer, hyperplasia, restenosis,
and cardi ac hypertrophy; particularly cancer. |In another aspect, the
invention rel at t 0..conpoungds usefltljl in jnhibiting KSP kinesin. The
conpounds have”&%‘émba‘}lf”il’ RFCRSY EH6%n 35’86’5}’@1.&’ Teprenassadidi cerdinsdrraeriot , t he
present invent Eﬁﬂcmﬁ@éaﬂ@&;, met hods of screening for conpounds that wll
bind to a KSP ki nesin, for exanple conmpounds that will displace or conpete
wi th the bindipng of the conpositions of the invention. The nethods conprise
conbining a | aﬁbﬂ%@%ﬁﬁ%t}h‘ﬂl%@m{oﬂéeli‘t?ﬁﬁé AePERIndgusetbindnhibiing KSEridnesin. | east
one candidate ageaimpRAadekenfulitiel heuhigiNg of the candidate bioactive
agent to 10 the KSP kinesin. lii a further aspect, the invention provides
met hods of screening for nodul ators of KSP kinesin activity. The methods
conpri se cotbi B "ﬁ‘?(j‘dgm@%ﬁ%% the mresent inyentjompeeitides methwdKsfxcrdenieg for, and at

| east one cand'd;ﬁ;};o : hAl e c idate

bi oacti ve agen% onﬁ?ﬁ%ﬁ{éﬁﬁﬁgﬂlﬁgg% gsggﬁeggt%b%gﬁkﬁ%ﬁﬁgﬁé%t fyjallp%?qﬁf THE
DRAW NGS Fi gur er comgelsivathshabigding nf the symtdsgbhcofabhimmentivn. Thk@etbodsposi ti ons
of the inventign, Figure 2 depicts a synthetic route_for the synthesis of
qui nazol i none ?&@, "h ?’Blijlfné)l?%?ﬁﬁééﬁ?r@p%%gi8 ﬁlﬁf%ve’f‘téoﬁr %géﬁlkéﬁeﬁli}é‘néﬁb]ﬁ?séal
structures of cuicandiadit seneandSRetmiRingitietisdindbhe @ndidseBiditdeagsy g heti c
route to qubft@n}@' Ly pure single enantioners. 20 Figure 5 depicts

synt hetic ut'8§ ke Ponani des (Sa), carbamates (Sb), ureas (Sc) and

am nes (Sd). DETAILED DESCRI PTI ON OF THE | NVENTI ON The present invention is
directed to a Bmlaasshahsoy Bk ixeMRAUIGEdesDRTIRMS BNscRerRE Sordidiegl bmone
structure, that are nodul ators of mtotic kinesins. By inhibiting or

nmodul ating mi tioth Kingsimadivie, Thmetherds compiase combiningascoppogjtion vfiths por t

Ki nesi ns), spegidititn i WdPkihsQn |4 iferati I.s. acconpl i shed.
Thus, the pr esentnl li 1Flfvaenti oln -Gaf?é%gaéél#gg@?g&%éﬁf %§gqu %%Eaﬁmg%ﬁie i zes on
the finding t hdtthqandideth hioraiveagentdt tieilSPUiimesi aotifinct i on causes

mal f onnati on or dysfunction of mtotic spindles, frequently resulting in

cell cyclearrest and cel | peegt BE%E&%@NW?{@EWN&I ng a human KSP

ki nesin conprise contacting an in Irnvention wth a KSP

kKinesin, particularly human KSP | cinesins, including fragnments and variants

of KSP. The i ffgwse { idepicte agenssic synthatie sifpme g/ aelod somipositionsi o itheyinahtiothe KSP

ki nesin and/or the mtotic spindle formation activity, such that the

mtotic spindlmgudddedlhst Wphmtho el R if sHRAAM 3. IALRA AR hREUPt 0. An
eve Ri dhodu

obj ect of the present invention i1s to op | Itors an ators of

mtotic )
Figure 3 depicts representative chemical structures of quinazolinone KSP inhibitors.
Figure 4 depicts a synthetic route to substantially pure single enantiomers.

20 Figure 5 depicts synthetic routes to sulfonamides (5a), carbamates (5b), ureas (5¢) and

amines (5d).
DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a class of novel compounds, based on a core
quinazolinone structure, that are modulators of mitotic kinesins. By inhibiting or
25 modulating mitotic kinesins, but not other kinesins (e.g., transport kinesins), specific

inhibition of cellular proliferation is accomplished. Thus, the present invention

-6-



ki nesins, in particular KSP, for the treatnent of disorders associated with
cell 10 proliferation. Traditionally, dramatic inprovenents in the

treat ment voh opaaser. one type of cell proliferative disordgg Q[een
associated with identification of therapeutic agents acting tHr ougﬁ novel
mechani snms. Exanples of this include not only the taxane class of agents

that appear to act_.on mcrotubule forpatio but. al so_the canptothecin
class of topoi SBHEHZSEN S fding thef perturyaion of gL ]flpﬁﬁéﬁ‘aﬁd’nﬁé‘fsﬁ%ds 15

descri bed her elnﬁmféaﬂatfé,hfoi aysfaﬂauémrﬁmi@IsﬁﬁalbyIﬁwuean&ire@ﬁ1ﬁn@{n%ﬁw@é y used to
treat diseases of proliferatin . includin but not limted to

_ cancer, hypei plag8staad Cer”ébﬁ@noggesmetb%dﬁf a@lm%huiﬂ@pﬁﬁf’ Kirasinrengdtisoor der s and
i nflanmation. /és&g(irtﬁg ng |1r}fnb1§p8f R gxﬁfon'\x@%ﬁ%%éfolgaésﬁ BhRBds gﬂgﬁ% -

enpl oyi ng qui nazo ne am des o or mul a
RsR~Rel a 5 V\@u&ﬂlb@&ﬁfhaﬁmgjﬁrmmoﬂs iandnaiagiy lof BRRNT bkemhibitioh @ambd &f thd) ATP R5 R~~
N R RZ' N Sl 2 \

and 1d R ~ oﬂzls aﬁlV/Itny *he%Si’ @?@gm u'g@aég!n{n%ﬁg %ﬁl?c%%%%at?cfn chxl;lgfl,] lae 1 c

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

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

10 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
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

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

Ry

20




RsR~I cRsR~Rsl d PCT/ US01/ 13901 10 wherein: R~ is chosen from hydrogen,

al kyl, aryl, alkylaryl, heteroaryl, allcyl heteroaryl, substituted allryl,
substi t ut @ @aghss substituted allcylaryl, substituted het e Qadth izdnd
substituted allcyl heteroaryl; RZ and RZ' are independently chosen from
hydr ogen, al kyl, oxaal kyl, aryl, aIkyIaryI 15 heteroaryl, alkyl heteroaryl,
substituted alltutfz1 subsHltut(% %% 1 ggstltuted aIIryIaryI substituted
heteroaryl, and'&i7RURITE GPI&apamy §P P@H% . or Rz and R2' taken t oget her
forma 3- to 7-nenbered ring; O 01/98278 PCT/ US01/ 13901 R3 is
chosen from hydrogen, allryl, amy
all ryl heteroaryl, substituted allr tted aryl, substituted
al kyl aryl, substituted heteroaryg, d al Il ryl heteroaryl, oxaall yl,
oxaal I rylaryl, substihited oR : | het eroaryl, substituted
oxaal I ryl heteroaryl, R150- and .Jis chosen flonthydrogen al kyl,
aryl, allrylaryl, heteroaryl, al rylheteroaryl substituted allyl,
substituted aryl, substihitedgpt Tyl aryl, dtibst i t ut ed het er oaryl ,
substituted al kyl heteroaryl, nd R -NH; R3~~ is chosen frontalkyl, aryl,
al kylaryl, heteroaryl, alkyl hgferoaryl, substi t ut ed allryl, substituted
aryl, substituted allcylaryl, substit<itgg heteroaryl, and substituted 10
al l cyl heteroaryl; R ~ is chosen from hydrogen, alkyl, aryl, allcylaryl,
het er oar yl , aI & t yl, substituted aryl,
substitute ﬁﬁg?ﬁ%ﬁ&g %%??ﬁ#é BL%%é?g%f‘f substltuted
aIIrtheteroaryI and R16-al kyl ene-; f5 R6 R~ and R8 are independently
chosen fionthydrogen al kyl , alka§¥, A 15r§ | uoroal lcyl, vitro,
cyano, di al kyl am no, aIIryIsquo

Rz' \
R7
H - " ~ R "o
4
1c
0 Rs
R1 RG
. \
Re
Rg‘ \N
Ry
N Rg
o
RS"
1d

10 wherein:
R, is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,

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

R; and Ry’ are independently chosen from hydrogen, alkyl, oxaalkyl, aryl, alkylaryl,
15 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;

-8.



sul f onam doal kyl , sul fonam doaryl, allcylthio, carboxyall yl, carboxam do,
am nocar bonyl, aryl and heteroaryl; R15 is chosen fromallryl, aryl,

al kyl aryl \wheiesearyl; allyl heteroaryl, substituted alkyl ,p@ypmg,;,l,lt;,mled
aryl, substit<ited al kyl aryl, subst|t<|ted heteroaryl, and substituted 20
al kyl heteroaiyl; R16 is chosen from al koxy, am no, alkylanlno,

di al I cyl am no, h tero and bstl het er o lyl. A1l of the
conpounds fallﬂﬁzs (¥ﬂ1ﬁ%?h§£?%?éﬁ ﬂglggﬂﬁﬁygﬁﬁyﬁgéuﬁﬂ’genera are
useful as kinesin i gitisBiutcarasyl, buﬁstlaﬁﬁd a@ﬂlhubhﬁutﬁd)dimﬁb@ﬁSulﬁﬁﬁteld@ﬂé@loaryﬂI’l
particular, certain 25 ureas npounds in which R3 is RL5NH) are

di scl osed in US pat éVhSUB‘W)ﬂ@@ G@‘%‘@’ld&éﬁ{\ﬂ waalma%awsyumxe@%m sci nin
“action. The specifi s' intent to
avoi d clai mng subjgé%m'ﬁ &E@H%pmhﬂ(1@&ﬁgﬁﬁctﬁ%ﬁ@@?ﬁ?%@?Fﬁggﬁt

_inventive cdncéhtwCh@wm@pnmaﬂﬂgmabmglmmlahvhnmdmwnaaiawsmhmwmmg nothing to
do with the scope o

/ n

PCT/ US01/ 13901 The ts‘ébrsgﬁ“ed S e a%p%%%‘i‘?‘fgﬁ%yl% DS efies WRrparyt,
subsequent |y descrlbﬂﬁuemﬁmmqmmmmuwﬂumsmanNH;nay or may not occur, and that
the description, includes instances ere said event or cjircunst e _occurs
and instances i} \’/ﬁ'ﬁhef’?“ ftona%}%@ aﬁg—l@fﬁ’l Q%Q‘T?ﬁ‘iyg aﬁ%ﬁmﬁrpﬁ’ﬂ hﬁ&?ﬁt‘ﬁ‘t%’i tut ed
al kyl" neans either sygkituted arylosﬁlbstﬁlk{@@ﬂl&lblfy?gulﬁ{ldufe)d|hetexo%13yl deh kngemkel ow. It
wi || be understood by those skilled in the art with respect to any group
cont ai ni ng ¥he or n@‘@“@@b@ﬂﬂi<tents that such groups are not intended to
i ntroduce any syl b bstituted

? El otsgf frél)rp 8{)55 o a[d/]aa"%lyc Oar?{{y%&é afk?lhg eroa

al kyl includes "optiona itu inturn are
defined as Includlngmamhﬁ@hﬂthu&ﬂnﬁubﬁﬂimmﬂﬁdﬁmﬂkyhygEﬂﬂpﬁﬁa@ﬁkﬁﬂhﬂﬁl|y ad

infinitum that are rica I al d/or synthetically

non- f easi bl e. AIkyISW§%LWTéN8éE“g§‘ 'M?gﬁgé branched, or cyclic
hydrocarbon st rpieRyl rP@%n@Rgla@q&mé;B &m@rmﬁoaeh%ﬁaqudrdamncyahlkaw haleg&rs to
al kyl groups of from1l to 5 carbon atons. Exanples of |ower allryl groups

i ncl ude methyl, et hyjuorgghghyitro, %@B‘prd@&igbﬁamlb‘htal}ﬂyls‘ﬂ@%h&“\I]E:?u]tfm}?l]’t“iﬂ and the
like. Preferred all rm'forg?l%cbqg{gﬂglrﬁf&lbrﬁﬁ%a@f nn rcml%hlamﬂ Mo, x84, er r ed

al kyl groups are those o d subset of al kyl
and i ncl udes cycl|cahmdmmbammomﬂgn®h¢gomﬂlfron13 to 13 carbon atons.

Exanpl es of eyc] oal lcyen tnha ]%?11 %(gcalrﬂartyﬁh&erog%l all’glthe rteryl SCbSE)lﬁltedy kéfl

nor bornyl, ada thﬁh°

al l canyl, as well aSmmﬁmuunﬁﬁtumaﬂaﬁdﬂkﬂenykdaﬂduﬁﬂkmﬂmbdZﬁdnﬂsnmuﬂs, it is
i ntended to ncludeaﬁérlohex Inethyl, vinyl, allyl, isoprenyl and the I|ike.
Al'l cyl ene r%*ers to eIy esi dues as allyl, but having two points of

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

substituted N-heterocyclyl.

All of the compounds falling within the foregoing parent genus and its subgenera are
useful as kinesin inhibitors, but not all the compounds are novel. In particular, certain

25 ureas (i.e. compounds in which Rs is R;sNH) are disclosed in US patent 5,756,502 as
agents which modify cholecystokinin action. The specific exceptions in the claims
reflect applicants' intent to avoid claiming subject matter that, while functionally part
of the inventive concept, is not patentable to them for reasons having nothing to do

with the scope of the invention.



attachnent. Exanpl es of al kyl ene include ethylene (-CHZCH--), ethenylene
(-CH =CHI -), propylene (-CHCHzCH~-), dinethyl propyl ene (-CHZC(CH3) ?CHzZ-}
and cycl opaxyimempyl ene (- CH-CHzCH{ OH13)-). When an al | cylp(fﬁ§$] HSoghavi ng a
25 specific nunber of carbons is named, all geonetric isomers having that
nunber of carbons are intended to be enconpassed; thus, for exanple,

"butyl" is neapt.t.0 include n-butyl, sec-butyl, isobutyl and t-butyl;
"propyl " incl u@%@%&’-ﬁropyl and isopropyl (or "i-propyl"). Al koxy or

all coxyl refers to groups of from1l to 8 carbon atons of a straight,
branched, 30 cYhd ieon tapiohgUerlboptienaliyitneasiharie bxmsa]uexlit@r@@&nbaa twahed to the

parent structur.e th h an ox Exanpl e ncl ude. net hoxy, et hoxy
pr opoxy, |sopr8lb(')l§&§{an° ay or %‘%ﬁ%ﬁ%én‘%ﬁ‘/t rPYgD ICRifes BARasy FERS
cycl ohexyl oxy andlevehorlcirkimstdR¥BEcusd 468 Kétah s ok @hfhﬁ itWoOLRE. PO ApENg One to
four carbong. Acyl refers to groups of from1l to 8 carbon atons of a

straight, brancpégnalkypubstiput ‘gaeas eidher @@Xluﬁrdisé‘@tlmﬁmb%m F as éafinahd
aromatic and cgih, NatliRns re through
a carbonyl functional |]ty ﬁd%gﬁ(go(ra ﬂ?ggé%gr ons |#hfﬁﬁm£§%pﬁtt0%}é@4§% may be
repl aced by ni dzcrntﬁglang ompxy geme substituéritathatasc grogpsase 1tolnmtqmded1to inodatd aghnment
to the parent

oropi omyl 1 soBUTgPOR: S tig) earmidy e BenLon ol Ea i PPeelY e 11 e,

Lower - acyl r ef @ibstithed gymnm gx@albsawmcﬂm RfAfaré Gefinedhs HALBRP SptickAiyV Y| and
het eroaryl nean a. 5- or ered aromati c or heteroaromatic ring

cont ai ni ngl®- 35“951%?6513%1&0%4 Ré’éftnéléluﬁ%W’@’“”Nﬂ‘ab?wSten&albll%lyiﬂp‘ilf‘@l and/qyy
10- menber ed ar@gﬁlgh&m?qmll;@agggaronat| c ring systemcontaining 0-3
het eroatons sel'ected fromQ N, or S or a tricyclic 13- or 14-nenbered

aromatic or heterparomatic ring system containing 0-3 heteroatons sel ected
fromO N, or Alkyhisatendgdieinelude liriear, hranchsd, ps gyrdic Sudrecarbrncsjrabtiies pidhgs

i nclude, e. 9., ARAZABRS tha@&htmalefem?lﬂéfafé?m @;&fdﬂlom?%ﬂs bl £0g. and the

5- to 10-nenbered aronmmti c heteroc I C rlns I'n azol e,
pyridi ne, indoEssmplhi ofjpresre] kybgmzmuycrladeonehylx diydzobe/], 1§dp|crpan butyl s-and

b d  di
et razol 6 ha BAARRH BT SRR At ?pls BT ol Pl e PR e o1

noi ety is att aatiegrdups hl’éﬂlopﬁbﬁﬂltg oslsenwhloyeloaﬁyms Bsubket 3F hikyll 8@ enchiRsd due.

Exanpl es are be net h enyl vinyl , phenylallyl and the Iike.
Oxaal kyl and o‘i?’gé 4’3’ CAOOT g‘roéf’%‘?fpi{]%1 qu WaerH&t"&}Sk@P(@PI}IFS pleyrladlkd i n whi ch

one or nore W%Mﬁﬁ&ﬁd&%@@%tﬁ%@%@%ﬁﬁﬁ>59§ﬂantﬁ>sﬁﬁfme%§eOﬁltﬁéaa' Iyl

and oxaal kyl aryl residues are ethoxyethoxyethyl (3, 6-di oxaoctyl),
benzyl oxymet hydPPheriopdabsejeretoraiianyl #6 wdlasithd insghptsd alkenylendalkeuih as

pol yet hyl eﬂ?glﬁﬁc%es 1§{s€fntblﬂfe§@cgﬁgluggcggll%lr}\g% ﬁﬁmﬁgtﬁ 1 l?%{; eg}gm Ehe !

Al l cyl heteroaryl refers to a resi eroar
attached to tHécepa\rllemnes@fmm the eanye asidlmsak hltyllbmhavmg;tvch;mmt&farrpl es include

fixranyl met hyl Wﬂ . et 2%{} Pfg ke. Heterocycle
neans a cycl oa ai“ﬂa?{n ]:2 el’gé%fd&ﬁlg eilﬁc eeéq%'l%ﬁ {?8 Pt Eﬁ“y Ye carbons is
repl aced by a (Ic@memat)pmpmie (&H{@I-MQHR) dﬂhéthﬁﬂ@ﬁyl@{e (SeHfoicH )E@Hm))l es of 30
het erocycl es th W thin the sc%lp_I invention | ncf
i m dazol i ne, ?cyclo exylpropylene (-CHaCHz (C5H13)) When an alkyl residue havmga
25 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, isobutyl and t-butyl; “propyl” includes n-propyl and
isopropyl (or “i-propyl”).

Alkoxy or alkoxy! refers to groups of from 1 to 8 carbon atoms of a straight, branched,
30 cyclic configuration and combinations thereof attached to the parent structure through

an oxygen. Examples include methoxy, ethoxy, propoxy, isopropoxy,
-10-



WO 01/98278 PCT/ US01/ 13901 pyn-olidine, pyrazole, pyrrole, indole,
qui nol i ne, isoquinoline, tetrahydroisoquinoline, benzofuran, benzodi oxan,
benzodi oxed@o{s@pgonly referred to as net hyl enedi oxyphenylpcwt]gn,lggﬁur ring
as a substittient), tetrazole, norpholine, thiazole, pyridine, pyridazine,
pyri m di ne, thiophene, fur an, oxazol e oxazol i ne, isoxazole, dioxane,
tetrahydrofruan ndt N-het fers to a

ni t r ogen- cont aihf %OW ?Xé’r %@%‘F }}/%%Ta OELTAGR I HAWSt er m

het er ocycl yl emﬁﬂmﬁ'@&ﬁSt&ﬁhﬁaﬂﬁ)ﬁw vvhr ch is a subset of heterocyclyl.
Exanpl es of N- het erocyclyl residues include 4-norpholinyl,

4-t hi onmor phol i nyl i peridi rrolidin hrazolrdrn

" piperazinyl and* r(ag?r 10&?9@8?%%%6&&%% ‘)tomS_L%‘JaB‘iréW%ﬁ bengfredgy) | t<ited
het erocyclyl i Rehfitieatibnr@iuiiid, dndhpfiasl Iabdmaﬁ@dncflc&ﬁﬂmlbnslﬂﬁereﬁr hehempgl -

~ Substituted aI kyl , aryl and het er oar yl refer to al kyl, aryl het er oar yl
wher ei n one or t%]re@allﬂlmagﬁ@ﬁ%reéh@uglewad@eﬂl ﬁmlcttllf?nfdﬂky One ham@r}eaqlbowmrtmy

al koxy, all Cyl n(a v repl JEF&W& %ﬁ' c} 1‘Slll1’19r ?c!n ¥+ he%ﬁ{ oy
(-COOH), car boaI oxgm(( 2 Ac %&8 car ry . e.,
esters -C(O O?)attaQbawbmalm }dcﬁ,nt @uiafne agtihe cobdnil/| Examplefsarrcambdoaylywepzoyl

am nocar bonyl , ben car ar_bon nitro,
primary-, secorli’doé) tf"é’? §5ycﬁﬁ1°ﬂ)éqf882 OXyC#WEgﬁ]ﬁﬁllg d-oave \éla%yl ani no)
and am noakl yl eefers tcagﬂoup'd dohlaﬁnngadnlel’r(yfo&ﬂéafrlmjlk al kyl sul fonyl,

al I ryl sul fonam do, arylthi o arylsul finyl, arylsulfonyl, am' di no, aryl

(e.g., phenyl benz he er aryl., heterocyc|yl, phenox3~,

benzyl oxy, r% ?leﬁngéfffmoﬁ iegg t% %‘r’ H’Eé‘é‘mﬂﬂmtohké’tfﬂ”@%mw W& enti on,
substituted al kyhnialg-i mélaﬂ%s eoxark o] 0118 r8ue Sicydlic®- oAl Kkmb&sd dues in
whi ch one or nore carbons has been repl aced by oxygen. Substituted

al I rylaryl and 2EUSieiof Detegargnaiy firaaveey contanag Ot phaleedterneselesisd fonedt her or
both of the al Ryl,e8e,anfdcRhY 3R et a Hhstid d

al I ryl het eroaryl Oand 2~ ?& str t ut e egﬁ)glaPﬁlroéﬁﬁg%{elﬁe(%ga%?mées| &ugés{élﬁrhere

ei ther or bot h cofitaining Oad kqt¢lea1emasﬁ¢bct¢étﬁenr@,rNI01 SoiTht pematic 6- wUBstituted. |t
shoul d addiki o t.hat. tar ositi ons . a ont in.two. or even
t hree subst |t5t u'?’?(4 (I)er\é rela%al%ggy%gcmﬂgs mc ?bee?%en,e i @ﬁele‘y Ao %H&lm and
trifluoronet hylfb.lolehlahmijhcfﬁ-r teﬂéﬁlsblltlﬁreﬁ |attﬁl{altlﬁlﬁete1©b§'o¢lb riRgs 111&1[1@6!% ge or iodine.

Fl uorine, chlori ne nd 30 br.om na are ref erred. Di hal oary di hal oal kyl ,
trihal oaryl, etf®idagqle.gyridige.dn Heph %ek nzopyyaone, %‘%ﬁlf‘@@?#@ﬂmld&zme

PCT/ US01/ 13901 qBiBELd, sd B HonMe! (ﬁuﬁ)xﬁ’lllﬂérﬁlrhﬂr&nQ %in@ g@t%olet%ﬂ& }%}%ole.
necessarily a pIuraIrty of the sane hal’ogen; t us 4-chl oro-3=f| uor ophenyl

is wthin the sgope of di hal oatyl. Mst of the conpounds described herein
contai n one or W@V]d@'ffﬁsntétarr?sédu@é‘hf"@%a"( aylgnoietyds iaphsdrio the PaspLsruMireand R~

are attached) anChn My 1d.BYusidlk VEerﬁ]ﬁ& at%e%%q;ﬂef?é?ﬁ'}rl %Jheﬁ&;l@ﬁﬁe}sh%%?ﬁﬁ and@nd
ot her stereoisomeric foans that may be defi ned, erns absolute

st er eocheni st r yhe lis. ORyalkyband agpalkylamylaefsr @sﬂélml amdw]ebﬂarvbnmd@s me\ahiph vee i ncl ude
2 Taee hoss! Mk Bl SRURSSnes ARG 81 LASE T Gl EllihEs oORMIEAE Pur e [ Or ™

and intermedi ate m xtwes. act T s may be
pr epar ed us: ng orxt]ullr}aalry]symvr\fhes)ms egoxﬁﬂﬂlomydth)rl éhg}dwb@octﬂ) Ben;slmkyrﬁdhy]ahmg _
conventional technique en t onpo nds SCY erein contain

ol efini c doubl @]%ﬁg‘?et?ﬂd B ayRye C%IH‘EO P clé’fsuée?fri’é’ﬂ' ﬁly% @f@r - 5 Itgpded () ess
speci fi ed @shemdiesi®mpatsed By ihik OGS Ak NRderbIf reRFNOW RARIUL BCMEiea both E and
Z geonetric. isonmers. Likew se, all tautoneric fornms are also intended to
be incl uded. WhETgBA Poisd is piieshed toghepacnt spwars vinay alisdleressgiiuce Bxampleret hods
known to those 114c§uc§|f9ﬂah}lh%gth&1n ﬁ%ly"ﬁﬁét% ﬁyﬂqm(ﬁﬁﬁ%ﬂ;’le&n&)ﬁleﬁ@(@ mation of

di ast ereoi soneric salts or conpl exes I'ch may” be” separ at ed, for exanple,
"by crystallisation; via forniation of diastereoisoneric derr vatives which
may be separ at Sie9Fle@ieantA eloplyiar g msidpeimryhieh orgde fqur gfitheicaskonsiigui d

. chromat ogr aphy ;o 3&L&6} hﬁ@ceﬂb%ﬁltshapas%fx emﬁg%ﬂto% MRE. 84 11113195%

enantr oner - specl fic reagent, for exa enzymati c oOxI atr on or reduction,
foll owed 30 heterocycles that fall within the scope of the invention include imidazoline,

-11 -



20 by separation of the nodified and unnodified enantioners; or gas-liquid
or liquid chromatography in a chiral environnent, for exanple on a chiral

support, wuedi/9srssilica with a bound chiral ligand or in thepgasnse of a
chiral solvent. It will be appreciated that where the desired enantioner is
converted into another chem cal entity by one of the separation procedures
descri bed abov -ofilidf urthéaz% E:ste lma%i ge 25 .reﬁui red.to Iit;e({sate thﬁ desired
enantioneric fOr CRERYFSIS RARLE: mdgle quioling tsaapngling. toralyduseqymoliesi zed by

asymretri ¢ synbdneshimnlisinpelieph) watddoxakl(toremotpgdfted o s¢ibshat es, catal ysts
or solvents, or ettg ing on enantioner to the other by asymmetric

ﬁﬁconvert 0

transfornl ati off T’Me@ybfv " SRR eS ?bfq%ﬁtbméﬁ?sll%owlﬂ%e starting
materials is S{QWAe lsyriﬁmgtgﬁidézine??ﬂidﬁuin@nﬁiosﬁ@l@,dﬂxﬁﬁnéxazélé, MatdiinD®

appreci ated by those in the art, e two ad] acent RZ ‘groups may be fused

t oget her t o f oFPKagCle) digjane refeabhydrefurangad fhe likhe Fistewcypalyljrefers tect ure -13 WO
01/ 98278 PCT/ ] c e i ¥ n e substituted with
one or nore Sﬁggféegﬁt?)?%ﬁlr%ﬁgg%%&a};ﬁs Qﬁﬁjgtgﬁ%tﬁfég%ggd&llgrg%nlglq\egler%éaﬂot ed t hat
for cycl oal kyl encompassesdatetragt ochicli ing selisetiod hetemsyclylc Eximples @OSi t 1 ons may
contain two s tjtutian oups, .R. and R.. Preferred Enbodi.nents

Consi deri ng fglgﬁrﬁ{eg’éy%%af?g‘iueﬁ%c&‘dﬁ “angehpligyl, fifhiomeypdinyhy 1gipenidiyli n o
preferred enbodpyitdidys; 3ithiasald@sA, ehetdm Md[(ggledlhycﬁ&ﬂéﬂoxaﬁﬁyﬂn substituted
al kyl, substituted aryl, heteroaryl, substituted heteroaryl,” al kylaryl and

substi t ut etf al’Prypiepl substiuied hatpwcyid irsiuds ¢-raefhd di-piperezimd apg4-detzabted from
hydr ogen, | OVed; @ldkwh» substihited | ower al kyl, benzyl, substituted benzyl,

phenyl , napht hy? and substituted phenyl. 10 In a nost preferred enbodi nent

R~ is chosen fi-om hydrogen, ethyl, propyl, nethoxyethyl, naphthyl, phenyl,
br onophenyl , cHibetitaishabeyl. arvhendiisteyqsna msfer, to alidile sisl-ordsieroartl othgtein one or

di net hyl phenyl r t I e , hyl Rhenyl
phenet hyl , ber%lgc;fé@{gﬁlfh%)%ggﬂﬂ%g?%t%{%ﬁlyF%lé%gylﬁ{d%%gtﬂ%é( b%% §]}e,aloé¥ger§)’benzyl ,
hydr oxybenzyl ,me¢taylermdiody)o flheraniyinetioxl ((OODHetdmalloay lenykylethyl . 15 hz a

preferred odj IS rogep, al cycl oal kyl substjtuted al kyl.

As Wil l beﬁsggﬁg’é@@{)e‘ga%ﬁ%fy?l%gb&’i ‘?ﬁ{é{sﬁg@ﬁ%% e lg‘é %l?fzrsl?amldﬁélkﬂ’ c and 1 d

possess a pot entfodinlifloagil] dndihoafdh Al b@&ylb)ﬂ@al‘ﬁ&{%ﬂn& (Cﬂ\i'-hﬁllfho% h%, attached.

Thus, the RZ position nmay, conprise two substihition groups, R% and RZ'. The

RZ and R~ gr GAPS Hey B ey s¥ARdaR - Ad tepRAming fe.qy flpdseine and he

conposi tion i Siiﬁf'}lérﬁino% a\é‘!aeaﬁmiﬁd%ﬁllyl%%e,%m}uﬂ%,' al@lﬁﬂ%@d,%}{ﬂsﬁf , preferred
rogen :

enbodi nents utilize only a single non-hyd _ e I nvention
cont enpl at es taelyHenagfidgy grsdthionamitsiifingr arylawébny. amidies al (cepaheiydant s,

i ncl udi ng jpacey ! > 10f e.substantially optically
pure eutoner aﬂl %l)gléﬁéggarsﬁeei gEyggg’g@Fége}S’,%%grlﬁycérlmaertﬁr@a@ﬂg' %CH¥nti omer. In
a nore pref er pethosssddieneesent iREniion, siietwredfatighlhyidcloganxadlonessidakd, r yl and

25 substituted | r ajlryl, .and RZ' is drogen. In a nost preferred
enbodi nent RZ liesﬁﬁé‘? ° ?‘ll-‘%l}’f‘%’rﬁ}’&%ﬁ’gﬁ, Caﬂ%’f‘%%%i’e@’cq@]??edﬁ’ry&&ygen( particularly
i -propyl), butSubstiad hllcglatypsddysubstiaibd/dxhaliceil Mekd: i Retidslwheadimehut v

(CBZ) am nobutyl , cycl ohexyl met hyl , benzyl oxynet hyl , met hyl sul f nyl et hyl,
met hyl sul fi nyﬁﬁﬂkﬁhq alWW@?@W{W9leSIeSMbP$tI%@ gu’v@@ﬂuyﬂﬁméwﬁyteroasépmbi ally

preferred Jss thg R KA PARRE M) BERE Whtre'eithE: IR Y¥bth of the alkylene and

heteroaryl moieties are substituted. It should additionally be noted that certain
positions may contain two or even three substitution groups, R, R’ and R” (e.g.,

diethylamino and trifluoromethyl).

Halogen refers to fluorine, chlorine, bromine or iodine. Fluorine, chlorine and

30  bromine are preferred. Dihaloaryl, dihaloalkyl, trihaloaryl, etc. refer to aryl and alkyl

-12 -



-14 WO 01/98278 PCT/US01/13901 In a preferred enbodinent R3 is selected
fromchosen fromallryl, substituted al kyl, allylaryl, heteroaryl, aryl
substi t ut gy @f¥da7g Substituted oxaal lrylaryl, -ORi; and - '\%ﬁﬂism/l@ﬂﬁ
chosen fromallryl, aryl and substituted aryl. In a nore preferred

enbodi nent, when R3 is not -I~ HRI;, R3 is chosen from Cl1-C~~ al kyl;

substit<i ted | ower. al|ry ., i1 ncluding phenyl, biphe ‘%F and napht hyl ;
o

substituted aryPbstified ‘MEI]P ﬁ@ll‘%‘@?ﬁflllalé’&%tlf”ﬂ netaacaRPary HAETAGEY dhdiesams| o, ~ | ower
al I ryl, | over alg,@x¥ thdidduforo @%Tula%ﬁ@ny[rﬁtwmﬁkrﬁtﬂgﬁjdoﬁéxf @halddr #llf | uor onet hyl ;
benzyl ; phenox5~nét hyl; hal ophenoxymethyl; phenyl vinyl ; eroaryl;
heteroaryl substituted with lower allryl; and benzyl oxyi net hyl. 10 In a

" nmost pref err ed Membshihpepmpoupdedesribe deigrconiRaRpe Or MQTe| ASYRRESE RNIH et hyl |

propyl, chl or oppopylon BYHRXR, aH@RI Yake atfbifed] andql?zly% s ditd S8 GRMhhtriomers,
(et hoxycar bonylpzét hyl; " di net hyl am noet hyl,” di met’hyl'am nonet hyl', phenyl,

napht hyl , hal o t@yqomem, Aad Qﬂgm @qumsomyxamf@ph@hat-may be defined, in terms of
halo(trlfluoro | ch ph ny|

T o ey TS SR RSBSOS R RS e 1y
met hyl sul f OnyI Fdﬂélﬂp’dsmbl@ﬁidﬁwssy thuﬂfr@ﬁhﬁmyd mlxﬁ.hlésoblﬁftaWﬁLhy forms and

net hyl hal ophenyl, trjfl uoronethyl phen but yl henyl tyl phenyl

net hyl ni t ropheri?tlem%lﬁé%’é}%?‘ﬂ]ﬁ%tq)ﬂ}’lcalbcﬁc : Roxapan )r‘iﬁomeb‘ﬁﬁ e\HlﬁW{ed using

ni trochl or ophenyla) $phthb:RRA MY 1ea?én'?d bf @RI king Qbﬁfehﬁdrfai ﬂéél{n%ﬁ% hWhérp henyl ,
benzyl oxyi net hyl, bénzyl, furanyrl, benzofiirany , i ndol yl,

met hyl pyr i diOny|the mp@@ndwwnbp@ tlilnglltampy:ﬁalzdpwle E@H@d of 1@Fa@27@ﬂ31§$I0f 20 In a
nore preferred i ffoom | ower

al lcyl; cycl Oheé[}fﬁ&%ﬁ!?\ %ﬁ@ 5%5 %ecyt@t%l?rfx’?te léis\fﬂnt% E&E%Pao heI ower al kyl,
| ower al koxy, orcotnpvmardsahdlwdylbbm]bandlmgeanmsmopre&if dnkesrdseemlbtadionmnc formhen R3
is -NHR;;, R~; is.iso cycl ohexyl, phenyl, bronophenyl,

di chl or ophenyl ar(h@f%(?%ﬂg‘%ytﬂw mcﬁ‘%‘ﬁ% phenyl, tolyl, 25 trifluoromethyl phenyl
or nethylthiophenyl. 111 a preferred enbodi ment R~ is chosen from al kyl

aryl, allryl ar yWhemadesirgd, HetReraadByiomesdihsit betredobdd dl kyethodskiasini tb tioed ar vyl ,
and -aIIrerne

~ 1s chqsen fr.om al kox m .no, allryl am no,
di al | ryl ani o aS?HICﬂIJIhYSF é?of{?’i/??ﬁaﬁ}’lppec{’y mat‘?ﬂ/@a%ﬁs}e@ wP@WIU%i‘?l{@%i In a
more preferred QiBPRbIBNeparkitd | f5r KBIBE! BLbr)siMBatioM&La Birhdiish of SUbSLi tut ed
| ower allryl, ecKcl ohexyl ; phenyl substituted wth hydr oxy, |ower allcoxy or
b

| ower al kyl ; ezsyelremswetf:é? é@rwtwﬁétwwqh mayiesprigated. éqrw@mplhéwy@n@aﬂwtwlo pyl
and -aliryl ene- %eﬁqm ?[1&&15' clﬁoﬁ Elg] E@Tctllv9¥¥%tloﬁlolf E)l){é &H}lﬁ"&?er wlt(l Qwer
|l o cyc .

al kyl ) am no, koxy, or 111 a nost erre
enbodi nent, |~ enamlom‘wosmnﬁqrgmentethyXa;npéq mmlatprquythpn mw@@ltlctlom)f@loahéxyl :

car boxy et vly oL DR AL IEA DO B AR OREL I b MY PRREOPY

di et hyl am hoet thyl"am no

di et hyl am nopr (xmydmat@giramm ® phita) elwabhyéxa,rfoﬂ@@m@mdn a caual—wlpmﬁﬁ; hyha3 10
(di net hyl am no) propyl , .1- cI ohexyl - i et hyl ami no) hut m_noet hyl ,
am nobutyl , am SAEHIAD bo“ 1H¥S‘Hé%}‘fl or %zfﬂlmé%eﬂ ﬁwl Sotberic. BTl Se

i sopropyl am nNopy, Hated‘ill‘xa!t m&%(ﬁ{%ydeﬁf@d@gﬁ{tiaﬂller is converted into another chemical
1- net hyl - 4- (di et yl am no) butyl, (t-Boc)am nopropyl, hydroxyphenyl, benzyl,

met hoxypheny! , aEBHyIomeohbR yEsestgn progedess Hyicp pve, B &ipgHer Stest 9N bsheny | |
(oxopyrrol i g4 Ny} BIeQRY liber{tI e 20 %E LARBALALHRN! ABSRFNAPLREH, Shdtribmer
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.

30  Inone embodiment, as will be appreciated by those in the art, the two adjacent Ry

groups may be fused together to form a ring structure. Again, the fused ring structure
-13 -



15 p5-~ridinylethyl, pyridinylnmethyl, norpholinylethyl, norpholinylpropyl,
pi peridinyl, azetidinylmethyl, azetidinylpropyl, pyrrolidinylethyl,

pyi rol i di g @rgapl . pi peridinyl nethyl, piperidinylethyl, i?ﬁ@$ﬁlyhﬁropyl
i m dazol yl ethyl, (ethylpyrrolidinyl)nethyl, (nethylpyrroll nyl’)

(et hyl pi peri di nyl ) propyl, (nethylpiperazinyI)propyI furanylnethyl and

i ndol ylethyl. 20 In ot referred enbodi ne are
chosen fr0111 RJUFBYERD etﬁ‘&? gme 6‘5{131?5’012]3 SHPFHmLX CﬂYVBIP 8“%9{&19’[13 E}B%SB")‘“OI} %W al kyl

(particularly methydnbuldsdBisibidiy e dot@wel forbycldaliyP@k] k&uthidd kMg structures),
trifluoronethyl), lower al koxy (particularly methoxy), and cyano; nore
preferably fro?ﬁr!"’}}f’d%oé’@@ﬁs1&%%@%WOFHP$1H§PH§FC@P%&%@R or each of the
specific substitiients: RS is hydrogen or halo; R6 is hydrogen, nethyl or
hal o; R7 is hygseee8 Fndadah@ allryl (particularly methyl), allcoxy
(particularly methoxy) or cyano; and R8 is hydrogen or halo. Still further
preferred are the conpounds where only one of R5, R6, R~ and Rs is not

hydr ogen, e3peéEpusideyingformplge da, ﬁhr]tq%léllé:rhu?foﬁ\*%ﬁlge?q@dlf’s%mg%ﬁﬁfb R is benzyl

or hal obenzyl ; t ; R3 (or
R3 ~ or R3") |glﬁ§01jfb§%rﬂkﬁt§seﬁlegﬁenyﬁ ﬂ}éﬁgéﬂqgﬂ( 91?0—% Eét-?dv\%%}rl%%r%a%géatm or
three, or- (O—Z)mRhﬁemhrefl gulptingeddnerdagyl tabikybeyl and suRsttuted alkyBryl. WO 01/ 98278
PCT/ US01/ 13901 am no, propylam no or azetidi nyI RS is hydrogen; R6 is
hydr ogen; t he
sul f onam des o ;{‘, %ﬁf&%%ﬁﬁgﬁ?@ ggé:%% oseré¥j &/&g‘mgﬁgmg%&l ower
allryl, substi towceedkylob@zyladulloycltutecﬂ)myll phesyibsatphthlytm sbmtmyécl phpm;ényl and
substit ut ed phenyl Rz is chosen from hydrogen and | ower alkyl and R~ is

nydrogen: B i FRSRALOM GGk AL then BASo s BB sy Pon

substitute t’hyl enedi oxy,
or tl~ifluor onmhﬂhykyetlb)ﬂ phgniyh yﬁhe]amdardnﬁfb}ﬂzm&;cmﬂqro;&mﬁlylﬂﬂethmyph@@en froml ower

al kyl, cycl ohex henyl bst| <it Ikoxy or | ower
2kl L banzyl - SheivePoa e Ry hebE ot bR HemHEY SR ot opy!

het er oaryl et hyj:thyli:?]%n?f PRI, 9&& 1, aﬂ@lob@&iﬂyﬂn@ﬂnﬂb&z 1, mdHek PleRzyR~6 1S
di (1 ower allcyl)amno, (lower al )am no, am no, [ower all:oxy, or

N- het er ocycl yi cyap@?epnéd}ydwybeagfﬂ» ‘llﬁhdiifﬁﬁuaqﬂi“@@?}il anch@ttquarﬁoaﬂmm un~en
considering primarily the sulfonam des of fornula Ib, R is nost preferably
chosen froms | OWel prédekvd embRmtaeh R, & axfogélpmyh 019@16;11@1 RBthsatRALIl. tod phenyl;
RZ is 15 hydrogen or lower allryl; drogen; R3 is chosén from
substituted phwHybe appeeciatedivy Hypse infle 416 Fma]lllll%ﬁl lenEb, Re a7 1d Roskegsi ogen, fl uor o,
met hyl or chlo 6 m
di (1 ower al | ° g%ldr?gal CIR%I Bl gﬁlhg&ﬁl))(g]\r/ﬁgﬁgl%q{rﬁlémcr%dngillﬁ%j?ﬁr}g%%&wél?l di no,
i m dazol yl andnmcqaimmisnmm stl\m‘antlccrrgrsupslﬁRﬂamQRp‘r i TharRlaypd lelgrcmm megbothe

formulae 1 ¢ and 1 R i.s..preferabl osen 20 n Iovver

o e ubsti taes P e PR B SoteSUTRer i SIS 205

napht hyl apg sdibBieht, piee@lreﬂIaﬁmydimeﬁzuiﬂsze@h@wmgﬁermﬁymwgagﬁp ,Thb Qmitioal | "yl
and substituted | ower alkyl and RZ' is hydrogen; R3~~ is chosen from C~-C-3

al kyl ; substi t CRERIFGSRe Bie|of pure spaatgers ﬁ&‘ﬂ)W‘EWFS of shaHipmes Bstufingt ed wit h
hal o, |ower alky¥lmic 119%%5%11411&%%1&6 L'[!;'erof @ie sMEaHMAIWQbQ@%urngutomer will
trifluoxomethyl; biphenylyl, benzyl and 25 het erocyclyl’; and R4 is chosen
from | ower al kgﬂneraéyw pistexipd,;papiselatly the dogyantiamesd wi t h hydroxy, | ower al koxy
or lower allryl; benzyl; substituted benzyl; heterocyclyl

het er oaryl net h I él‘?JdBé | e L r ) ne- R16
wherein R16 i sXl TFﬁ\tﬁer al | R?’B ar%mng k%%\%e%%a ]ﬁa%gfl? (qvelgi ngrﬁn?lo

al koxy, or 2§ hstbetrtoiey &dwar alkyl, and R,’ is hydmgen In a most preferred embodlment R, 1s

chosen from hydrogen, methyl, ethyl, propyl (particularly i-propyl), butyl (particularly
t-butyl), methylthioethyl, aminobutyl, (CBZ)aminobutyl, cyclohexylmethyl,
benzyloxymethyl, methylsulfinylethyl, methylsulfinylmethyl, hydroxymethyl, benzyl

and indolylmethyl. Especially preferred is the R enantiomer where R; is i-propyl.

-14 -



When considering primarily the amnes of fornulae 1 ¢ and 1 d, R~ is nost
preferably 30 chosen from | ower alkyl, benzyl, substituted benzyl and

substi tutaq) ‘Hﬁ‘é% RZ is -17 WO 01/ | 8278 PCT/ uso1/ 1390]P(J}dﬁg ﬁ/g%f or

| ower al kyl; i s hydrogen; R3~~ is chosen fiom substitute
het er ocycl yI and naphthyl; R4 is chosen from subtihited benzyl,
heterocyclyl and -allr Iene Rig; R~ and R7 are chosen from h dro en and

hal 0; RS and R agrefensdnmaydimentRais Rlectodsfrom ekasen frpm dikerl, 6Pl ede@i%w ani no) ,
| | kyl d
(1 over al ky )\ﬁ}\ﬂlén%ﬂl L g?, éﬂl &%sklglkéaxa'm s‘&b&ﬁﬁtbdjbﬂ)ﬁ la%ﬁ”- azobyd an

mor phol i nyl . (as 1nld) 1t i1s nDs rably chosen
f r om hal opheny{lNH-Bo4, yinbR 6 [ vbnsen ﬁonmlby}ll,,alyilanéslﬁwltpwéngbﬂ met hoxyphenyl ,
 di nmet hoxyphenyl , cyanophenyl, trifluoronethylphenyl

trifluoronet hoi%y ﬁﬂ%}eferpeg%&ﬁj thOfVRéHBLEﬂ%’ LéR 13, Rﬁ ﬁlg&ﬁ*ﬁﬂ]e‘ﬂy 18 1n view

t - but yl phenyl , ycar ony eny piperidin
- of the foregm aigyl substitived loawel yligthaey), ihdkding plueny]ohxghﬂﬁfmdlmphtbjl the test data
present ed bel ow, conmpounds,

phar maceut i cal S”F’Btlﬂtiﬁﬁw&fyﬁ d‘i‘i’i“d%%{hﬁ’%g& ggm%?g &1F ﬁF @O’gﬂﬁ‘lougoév CBQEYlhe present

i nvention are fo@rallelxy iré)Gab oD nd et leféiord el nifRioRaH My, aREzy0f Substi hi ent
groups (sub grouped, respectively, In |ncreaS|n% order of preference): 15
i

1. Any of for nbieagxymeshylhajpphenoxympgthnil; Rpepylyiaylebeterpayl; Fﬁﬁlﬁﬂb'h%lb&tm&%r 1 d)
where R~ is hy tituted lower alliyl, alkylaryl or
ﬁ/ﬁ?% al c9f"’§1 d th é){é) DB

substituted al pre era enzyl or substihlted benzyl) a.
Especially where the stereogenic center to which RZ and RZ' are attached is
of the R cohfi furmestorpiergd smbodiment] ‘S’hml%brlﬁ)g@tnNHf@& R3 isphpgendignegthy). where Rz

is lower allr y%m&ﬁr 811&{) %1%1 ﬁﬁ({lx/l l%gap]cyk%{l tiyf upcfegﬁmg/l ((\%E\L x&cQ%ﬁX/ )é‘chyl1 Most

preferably whe
substituted al Bmmlthyla(npnm‘tlarﬂ alluhgth}&almmolmhyl phesyglcmpd:i‘é)yy halo}phenyl

tertiary-am no bstit K ferabl ere R4 is
pri mary- ani no F‘?}a‘@?he&iyﬁ%an‘)@e@@é ’i‘l“%ry‘?mteﬁ%b%h \"\?ﬁ 16“?3@”1 @é’ Y\Qnd Ry are
chosen fiom hyd{eﬁp}g%heﬂamarbokﬁjh&liyl Eb'tﬂSIM:Jhel(}@rtslfygbﬁihbﬁyI riﬁétlliwén)edlosqusﬁyﬂt ut ed

| oner al kyl, | ower_ al kox referab net oxg]?o and cyano._ i. Preferably
R5, R6, and> Rgmsthelsalfeny .1 Q‘ethT.‘yC rophesyb cBloEmpRhtll, 1P%ﬂnﬂ%ﬂl‘ﬁi’hﬁ’i‘yl’cyano
especial ly fl ugﬁfﬁofgmecﬂwlﬁeﬁ)yl, lﬁ?ﬂplﬁﬁﬁ} peﬂfyﬁlﬁﬁﬁ%é‘thﬂﬂltr‘%ﬁbnyh Eﬂ?bnoxymethyl,

dimethoxyphenyl, phenylvinyl, nitrochlorophenyl, nitrophenyl, dinitrophenyl,
bis(trifluoromethyl)phenyl, benzyloxymethyl, benzyl, furanyl, benzofuranyl, pyridinyl,
indolyl, methylpyridinyl, quinolinyl, picolinyl, pyrazolyl, and imidazolyl.

20  In amore preferred embodiment, when R3 is -NHRs, Rys is chosen from lower alkyl;
cyclohexyl; phenyl; and phenyl substituted with halo, lower alkyl, loweralkoxy, or

lower alkylthio.

In a most preferred embodiment, when Rj is -NHR;5, Rs is isopropyl, butyl,
cyclohexyl, phenyl, bromophenyl, dichlorophenyl, methoxyphenyl, ethylphenyl, tolyl,
25  trifluoromethylphenyl or methylthiophenyl.

In a preferred embodiment R, is chosen from alkyl, aryl, alkylaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, and -alkylene-R;e, and Ry is chosen from alkoxy,

amino, alkylamino, dialkylamino and N-heterocyclyl.



WO 01 /98278 PCT/US01/13901 d. In the case of fornmulae 1 a and 1 d,
especially those where R3 or R3 is aryl (preferably phenyl), substituted
aryl (prefves abgssd ower allryl- or lower allcoxy-substituteg. /ng:(nzl ; ;
al kyl aryl (preferably benzyl and phenylviny), alkyl heteroary 3 q
(preferably phenoxy |ower alkyl), 5 oxaallrylheteroaryl, substituted

al kyl aryl (preferably substituted benzyl and substltuted phenyl vi ny),
substituted al }Mmff@mﬁ% embodigient, Ra fssglepizd Somlgyeralifyl sphstituaddpyer

substitut ed phgr@axyycldh kvl ¥4 @y‘d“gﬂll Fohyt oaryl. i.
Most pr ef er abl g;z[h%yge E\@ér}g; lFé P R3~~ |§ﬁ’gr Vlg‘gargd)sﬁ?o? u%%g@gél%l 10 | ower

al kyl aryl or sh¥eyh heterearysied; I@terqawlqhx},l het@oarﬂplgopyifanﬁ omlﬂmllemeRik a, Ib, 1c

kyl aryl

or 1 d, where t ich and ' hed is of
t he R confi gurg?igrglﬁ 14af)a gﬁm ?“%Fgﬁ Iélrng AV ﬁfz?'})&WBER}?WG’ aI ly
where Rz i s5| oeroglckyl (prefer abI y ethyl, i-proyl, c-pr opyI or t-butyl).

15 i. Most preferably where Rz is i-propyl. b. Especi ally where R4 is

substituted al fera of
tertiary-am noLsuL %Bﬁe Fege lbgd“rm’gtr #ﬂ?l 34053’? %"R)Bg‘% %Teéli‘yé’rpé?ﬁ% Yhkre R- is
primacy am no- ¢yolobexydcatbpkyetisyl, cbpemhedhyl, Mnéﬂilﬁd’y@thﬁ5hydﬁmyetﬂ9]d Rs are

hydr ogen. 20 i_. [Mbst e where R~ is hydrogen, halo (particularly
chloro or fl uo]?ydlfoxyplrﬁ?g%l 5‘516%?3’{?@“%%5% |dE’Eﬁﬂé§fl4r’§/de§PPbS}’I diethdarmippsthylt ed | ower

allryl, Iovver &Etﬁﬁéﬂurb?@ﬁo&l‘ &Hin@ﬁﬂo}fylrﬁﬁéthﬁ&)ﬁnopﬁ?ylcyQ%Jthyl%spec' aly where R-

is chloro. . or mul ae , ere R~ i s hydrogen,
hal o (pr ef H} aquyn%hbrl@mwromls 1 fdyeiohaxyl-4- [@vtéylalainh}bluw plnmlicet}a/b laynirobtidyy | )

substituted | o I erab met hoxy), or cyano. a.
Especi al | y thoasq{gﬁﬁ)/\liﬂell EX IR Q%Waﬁ%dg‘ﬁ%éi& ISOPDOPYEHB%%’I% 'y those where RS,

R~, and R8 ar edlisyldmganmocthylj\bstethpr G—fcﬁéthjdhrylmbmsﬂ (V\Bect’)ﬁnﬁupﬂoﬁlem or o. -19

V\D 01/98278 USO 9 whe R4
substi tuted aI P’)‘;f ?’?11668?1 g%ﬁymgt%}yp;}gp’ Lﬂ?’i@&tﬁﬂ’ﬁ’ﬁ’g}el’yb rdlmethylphenyl ‘f01y1
tertiary-am noetsfighil] @k@@doﬂ&ﬁ&l)ﬁb;@l'@ne%ﬁﬁﬁitﬁ 1Yot 'b'aﬁzfy)‘plﬁé?ﬂdﬂlgl ! OWEV

al kyl). a. Especi.all V\/nere t he” Stereogeni c center to are
attached i ® 5 RyFidiplethdl. pwridingmethyl merrhalimisthyl IaﬁmJbOlm@F@YRP*Penélnwydr ogen:

i. Especially Mlﬁrlﬁgth&lsaiegg@glp%ﬁyéyr@ﬁﬁxgﬁﬁﬁp&%ﬂgl d%prm AProyl, c-propyl

or t-butyl). 1. Mst prefera ’peC| aIIy wher e
R5, R~, and Rgﬁllaﬁilélﬂmmganperﬁ@lyletllywmatdap:rlﬁbmpalbix1yndmstﬂ@hyﬂz~ i s hydrogen,

e (P Bl BTR il RS ISP BB i)

Especi al y wher(meﬂ&ylmmrazhiyi)pmpyll\/ﬁnsmymﬁf}eEﬂd&@ldélpléth@he conpounds,
pharmaceutical fornulations, nethods of 15 manufachire and use of the

present | %entﬂl 8ﬁler pre eedH 1n§oc§unentsr] (f{ I&?f{aatu{drigg are gmsen from hydrogen, halo
(particularly chloro and fluoro), lower alkyl (particularly methyl), substituted lower
allyl (particularly trifluoromethyl), lower alkoxy (particularly methoxy), and cyano;
more preferably from hydrogen and halo. Further preferred for each of the specific
substituents: Rs is hydrogen or halo; R; is hydrogen, methyl or halo; Ry is hydrogen,
25 halo, alkyl (particularly methyl), alkoxy (particularly methoxy) or cyano; and Ry is
hydrogen or halo. Still further preferred are the compounds where only one of Rs, Rg,

R; and Rg is not hydrogen, especially R».

In a particularly preferred subgenus, R, is benzyl or halobenzyl; R, is chosen from
ethyl and propyl; Ry’ is hydrogen; Rs (or Ry or Ry») is substituted phenyl; Ry is —
30  (CH),OH where m is two or three, or —(CH3z)p R where p is one to three and R4 is
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foll ow ng conmbi nati ons and pernutations of substituent groups (sub-grouped,
respectively, in increasing order of preference): 1. R is alkylaryl or
subst it ut g ryl (preferably benzyl or substituted b
preferablyq%ggé%%ﬁ 20 a. Especially where the stereogenic cek?gagfg whi ch
R~ and RZ' are attached is of the R configuration, where R-' is hydrogen.

i. Particularly those where RZ is |ower alkyl (preferably ethyl, i-propyl,
c-propyl or t- B%HIS‘PF l?mpyllamWBﬂ agsfiding; Rpisyyengde Ressdwdropgn, Re 15 haé), Re 25" b,
Especial |l y thogg %’? R3 is aryl (preferably phenyl), substituted aryl
(preferably Iomer al'l'yl-, lower alltoxy- and/or hal o-substituted phenyl),
allryl aryl (preferably benzyl and phenyl viny), al kyl heteroaryl,

* oxaal | rylaryl (rerensdsrips pﬂ@mwhqSﬁlﬁerrarraqlqufO}mumaamklyPwéqréﬂﬁo@lmn
substituted al fa

phenyl vi ny), sﬁ%g?#¥h)ga@ggga<??3Pﬁg?g$2%¢%ﬁh§gB%ﬁgf¥ﬂ? Qg;gﬁﬁLbﬁ

" (preferabl y5 subsd substitewd pheplh Ry is chbm/éronalhydrqglel) anddpwenablst! ptdR £ ik

oxaal | ryl het er oa 8278 P US 1/ r | arly those

there R 15 ar TERRE MAPEE Sy Cr s PPRgrary T R R

al I cylaryl oxaﬁlbqweaaalkmb\aéwmoly, e timey@mediab), Mrﬁﬂﬂ@&@n%@l’ ®ipRenyild

nmet hyl - and/orhalo substituted phenyl.5c. Especially those where R4 is

substituted al RydhetsspaylepndiRais ghosey Fem jowes aliyh arpighexydyphenyl substituted with
tertiary-am nonsuBs) ik eflokotabwal hkryy by hE’t%fota%Hétﬁyll Neckbpggmyhier e RA is
a primary-am no- substituted 1oweral k Most preferab t hose mhere R4 is
3- am no- n- piQopWtemwlprﬁyfgé?@temawethbﬁd@éemﬂmdp@Pﬂand Ralkle%e rdviREimRe 1I8hosen
from hydrogen, ; .abl o Nl eferably
met hyl ), subst i F@k&é@«ﬁ;@%@%@ﬁé@#@g@p %!%‘léylo sl &pg‘g‘l@lh%t ﬁ’(cg‘{/ and
cyano.i. Parti oudtiawlhyty phodidinegpeidiRo,or Bridadétyland Ra ar e hydr ogen,
hal o, | ower al kyl or cyano.15~ 1. Most preferably those where R;, R~ and Rs
are hydrogen. a..Especi.ally t.hose whe R~.is.hal o an ef erably
chloro).2. Es p&“?%ﬁf’ﬁ}“‘?aﬁl&}é B"%ﬁ’é‘?éheﬁl‘{fg%aﬁﬁﬁ"lscﬁg‘?’“&&?gﬁio y‘FrB%QF{(Pfefgfany
pref er abl ychl otRyse? 83m MW@ ragicyl, hens$t, @mﬁa@waiwn@emdegilbgtmltm\pmhyﬂ?kz and R2 are
attached |s of the Fbonflguratlon gpreferabl y where R-' is ¥dro gen)

P

Especi al | y 1P ho&udrggraras 19¥et alkyk: Sl hyffregrns Ry Eposeinspm S@aSHWed enyl and

i -propyl,c-pr OBXﬁhtl%ﬂ mlp%tll%rlle)neJR Mgghlgfo‘é&?mmo}’m%ﬂﬂﬂs& HIBES: R R ah$Rs

i -propyl . 25b. Especially those ere i's ar (pref erabl y phenyl ),
substituted arwe(pydwier and Ridipehesendany dilowepalisdanaing s dryyer, allghiamino,

hal o- substi t ut h I zyl and phenyl viny),
alkylheteroary?g'% §ﬂ¥£%ﬁﬁ ép%%%g¥g?§g{$ﬁ§%eno h& gﬂer al kyl),

oxaal kyl het eroar yl , substltuted al kyl aryl preferably substituted benzyl and
substi t ut ed phéWydnwpw§enns phwaiily ghera@oes of yarmatae l o amd/1d, Rs istpsefenably sbosen

oxaal kyl ar (pr.ef.erabl 10S e ra stituted
oxaal | ryl hélt0 er (F)%rgﬂ/l yax i lg“er\%y}) @g?%q%/a b%}g%% ng(ﬁbsﬂm«% ?Zygul arly
t hose where RBph&wﬁhﬁﬂﬂnﬁHﬁﬁﬁbﬁﬂﬁ@dpﬂmyLRzkam&kn&bkwhﬂﬁgb%lﬁmﬂﬁﬂwlﬁﬁed

| ower al kyl aryl ,. axa(l ower rylaryl . 1. ref Bé se where R3 is
et byl - andor SHAPBISURNE Ul et niyiione o Eshieh Sy ThoeD wher o R4 | s
substituted al lsipstintdarekaraabi;phany® HapRhyl; pheSAGOENE Ak wilH halo, lower alkyl,
tertiary-amno-substituted I"ower allyl). 1. Particularly those where R4 is
a primary-ani ndvesBLORY. Gt meBisnedipiy o1 trifluorppethylybiphawRbibynahse where R4
i s 3-ani No-8- PryoRiyel ES BRGL Ak 10w SRy VBRI R phtiy1 sibstiffd Wih ar e
chosen frornhyollrogg?;c";i éﬁlh pre%éréﬁ?y cﬁ?%¥g®gc%)$§J8ro ® Sgwer allryl
(preferably neﬂh@b}x1®ub$ﬂmxwm@dwbnmbﬂlahmdwmehmmﬁmnaﬂlbwwngpbtferably

nmet hoxy), and ano. rticul y. those where .R5 ~, R and are

hydr ogen, halo?%em?g%gﬁhga%§roa €&¥-hﬁ@?PWE¥%¥£?§bﬁ9WEF%§@’Wﬁ%?8@§5F R6 and
< R8 are hydr ogei(icaver EBkpRaniad,|(bwiehslkg)antifs, emio, losveh@tkéxypsr N-hawodcydgst
preferably chloro). 2. Especially those where R~ is halo or cyano (nost

preferably chl fera ed aryl
“(preferably | O\j\ﬂgfgnacloﬂm?elmg Ipnﬁémly%%/%%l&gs of forimy a8¥ ﬁlécfgyiﬂjé)ss?? Brte Ela enyl ),
al kyl aryl (3or efcesseh EMnﬂ@Wéllekﬁﬂﬁn@ﬁ]@ﬂb’dﬂWtdW&enzﬁbﬂld’ sbiiiited eyl R, is
oxaal kyl aryl (preferably phenoxy | ower alkyl}, oxaallryl heteroaryl,
substituted al kylaryl (preferably substituted benzyl and substituted
phenyl viny), substit<ited all yl heteroaryl, substituted oxaal kyl aryl 25
(preferably substihited phenoxy |ower alkyl), or substituted
oxaal I ryl heteroaryl. a. Especially those where R, is aryl, substituted
aryl, lower all ylaryl, substituted |ower allrylaryl, oxa(lower)allrylaryl.
i. Most preferably those where R3 is nmethyl- and/or hal o-substituted
phenyl .



30 b. Especially those where R4 is substituted all yl (preferably a
primary-, secondary- or tertiary-am no-substituted lower allryl). -22 WO
111 /1 8278y Fhldge/aP1/ 13901 i. Particularly those where R4 Iﬁcf’ S01/13901
prinary-am no-substituted lower allryl. I . Mst preferably Hose ere R4
i s 3-am no-n-propyl . c. Especially those where R5, R~, R~ and Rs are chosen

from hydr ogen, ref |,y h ora .and f | ower | ryl
(preferably methg(% é)en %S Wetr | ]?R &%ogeg1 J1s 0}108%6{%)3“5?‘11’5%‘%9(1 P{W’é{?er abl y
met hoxy), and dnylanmyclyl and’ﬁphth@?l,l Ra id choédndien MﬂBﬁﬁl&dR‘EﬂZ}'Rﬁﬁteﬁ’CﬁﬂﬁQHm are

hydr ogen, hal o, wer_allryl _or cyano. 1. Most preferably those where R5,
R~ and R8 are ]83 ghs; Ff(?n‘ém %ﬁé‘?ﬁe’éﬁPV hyfdrggen sddrle; RyaidRased ydeeewyano’
(most preferablaydﬁ hd@den ffom EPBRES ! ol ano
(nost preferably c Ilor o)en m gl IS @E%%shtuﬁ%? g‘ﬁ%ﬁ@f“ﬁ(’ prﬁ?lngfg}rgﬁdlﬁﬁ
primary-, séconwam@mylomnd@p}yi andymemhalioyl - WhenRt isnuesent (howmed) iidmedt) . a.

Vot pret er abl SRRt Ao Rl B bR TS b e % hote
where R5, R6, &eﬂmmyblmlmmetd:h:q&henyl,icyﬂmplheyxsﬂr &Q'ﬁlﬂxon{bﬂiylphéﬁ)ﬂef erably chloro
and fluoro), r all.ryl r.ef.e I t , stifuted 20 | ower al kyl,

| oner al hoxy (%ﬁﬁ‘f’borl ?aﬁ’.‘)}f(éy‘?%{) He?%rf%ﬁﬁ%n%%{igny Cargﬁ’fo‘?ﬂﬂ &PPYIPbERGe wher e
R5, R~, R~ andmBmorysrboudpeaspiphiadifyl shOMhitgl Kyl or cyano. 1 Most
preferably those where R5, R6 and RS are hydrogen a. Especially those

where R~ ig _hal o .or o (nost 25 preferably chloro)., 2. Especially those
where R~ | Hak”o"“c’)‘?{ 0@%‘52 eqORs Parfigulsrlyr-wdpemyalesh fipgagyiderstionrsf theptgst dpta and RS

are chosen ft Oﬁi'em{ﬁyd%ﬁﬁw 1thﬁil B¢ hRfr&lifEd tﬁglp)‘ef&}?émpth@&ﬂi é\é‘H&r o), |ower

allryl {preferably nmeth ¥ , Substituted | ower | coxy
(preferably 30rhanpesuioal foamaladgnsnosthodsxd manufmmzm@mmﬂmmemou 13901 a.

E Ty th | | kyl
cvano, i Nostrarara o Reing Bt i L Fer R T B S B Y

Especially t hogneupddere@délwal)s ithiabweasing @jandplefmaice)pr ef erably chloro). ii.
Especi al | y t hose where R~ is halo or cyano (nost preferably chloro).
Especi al | y 1pr et eit¥@f fmulap da, dbniscnid d sprefsrablyrfamenias lear 1@owlkend Bt isons,

met hods of hydrogen, lower alkyl, substituted lower alkyl, alkylaryl or substituted alkylaryl
(preferably benzy! or substituted benzyl):

a. Especially where the stereogenic center to which R, and R,’ are attached is
of the R configuration, where Ry is hydrogen.
20 1. Particularly where R; is lower alkyl (preferably ethyl, i-proyl,
c-propyl or t-butyl).
1. Most preferably where R; is i-propyl.
b. Especially those where Ry is substituted alkyl, (preferably a primary-,
secondary- or. tertiary-amino-substituted lower alkyl).
25 i. Most preferably where Ry is primary-amino lower alkyl.
c. Especially those where Rs, Rg, R7 and Rg are chosen from hydrogen, halo,
lower alkyl (preferably methyl), substituted lower alkyl, lower alkoxy
(preferably methoxy), and cyano.
1. Preferably Rs, Re, and Ry are hydrogen.

30 1. More preferably R; is halo or cyano, especially fluoro or

chloro, and most preferably chloro.
-18 -



" described in U S. Pate

manuf acture and use of the present invention is fornula la where R~ is
allrylaryl or 10 substituted allrylaryl (particularly benzyl or substituted
benzyl), Ri wer allryl (particularly i-propyl), RZ' i hAgRp, R3 is
subst it ut Eicp}éﬁ?k%(particul arly methyl and/ or hal o- substi t ut ec?b% enyl), R~ is
substituted al kyl {particularly 3-am no-n-propyl), R5, R6 and Rs are

ot er cogeni o cent er o TP SheRL RaRaRe: iTd Sprdfidi Shie Hoe R
configuration. Synt he%;]'brslserams{ihbﬁyl)amsﬁimdIﬁe(lﬁaafpmyi1dwe@lchybfor toker i nventi on
are s~nthesized as out]ined below, utjlizi ngl t echni qLues well known_ in the
art. For exanple, as abesy-pubstfuicd Phgheb, diviay .(Prege.rab(lif ’%ﬁ.anééheéﬁn’é’i‘ﬂy?’ 20: 3

© 79-3 86 ( 1977), her eby iiRERIROIALARIAY hRESHIEMe oAbk aaA8)), nones can be
obt ai ned by aci d-cat a% 1ehd cgﬁdensgﬁ% (gf N acyl a@r’lp%yﬁr ani I.igjcy’ acids with
aromatic primary ani nesaallGiistaroqylowbstiteisd lbylanyt @rederaliy supaiitited benaybands ar e
t .applicati.ons 783, 577, .5 92 6 d 5,187, 167,
all of which are incorslgt(’)spglt&)ée%ld)hﬁn thfué)f esrug%téuél?d%%ylﬁgb%gﬁﬁ%ss???%ns of the
invention may be nade oasallgeyipieferdblguubaiutdd pliznoxy lawet abicyl)Conguibstivatsd of
forniulae Id are nade in _anal ogoqs fashion to Figure 1, except that the
acyl halide in the fi ﬁé?allg‘tlnllfber ®V'repl aced by an al kyl halide. Once nade,

t he conpositions of the in ion fi ] ari ety - |.l.gations. As
wi |l be appreciated by th’ois()go@%pnr ftaﬁ{éiyg??sg%mfo%?}% hﬁ%/ﬁﬁlés‘%%tﬂg%g le’n a

vari ety of mays; that 30 i mwednlkylaghoeshbetitediotvasillsylayt her by i ncreasi ng or
decreasing the activity of a conponent in the mtotic pathway. Stated
differently, m2t oSisofifernibas laf fede el d whepe thesteaeogenygrapior ggphigh Rz and

PCT/ US01/ 13901 di.srupt i.steir bi-ng . equi | j-bri i kh i.nhi biting
or activating cer %lg% agggrlrlﬁgﬁseogtﬂlse#g% r%gﬁlﬁﬁ&lagl‘bﬂrug"gé eshe(r?r%i)}z ggeh}@}slo llIl't o alter
nmeiosis. In a prefepr ed, QEIQNHRM, is foh@r ARARG STt B ShyDli-pkdig, di¥®Abl on are
used to nodul ate mtotzc spindle formati on, thus causing prolonged cell
cycle arrest in mtosit®utyBy "nodul ate" herein is meant altering mtotic

spi ndl e formation, includi I Ncr easi ‘and. decreasi ng spindle formation.
By "mitotic’spindl e formit %tplﬁ%;a@fyan?eée éﬁ?loB?%gani zation of microtubul es

dystuncti o her ei S SRe iR LR Y orclrieBl G ySndery
formati on. The conposidritenisy-emitokmbstinveditomenaligile useful to bind to and/or n
iodulate the activity of 10 a mtotic kinesin, hSP. In a preferred

enbodi nent, the KSP is hindfrskseierahi wsigyR: IKSPmRIy#E8RNSWEF gkylot her

organi snms may al so be used. Iﬁ‘g t hi s_contgxt, rr%dul ate neans either

i ncreasing or decr e§siFEeeBdeE BoRe 28¢ha5tYBRE™ causi ng nal f or mat i on,
i.e., splayjng, of mtotic i ; 0 DESHWM,SE GRS AT chlor

nmor phol ogi cie(l)l perturbati on Ng@ F&%%?aﬁlﬂ%lﬁ?‘%R?&hg%P%@, Aa?s@ ﬁﬁc aug% 01v(\)/iotrhi n the
definition of KSP for 15 t Hesw)pewpatab(parieuledy methyl3, sapstitwsed oiverpient s of

KSP. See U.S. Patent Application "Mt odls of Screening for Mdul ators of

Cell Proliferation and Met ﬁ%‘?ﬁesf a@‘f’xg&% A W’cisrcgfq‘lof eration States",

rled Gci. 27, 1999 (U. S. Seri Der., , hereby incorporate y

| ed [ I ( i al %“1 el h by i db
1t , 1

reference in its entirety. In'a n, other mtotic |cinesins may be used
in the present 3 nXgpbf BMuIROVEYENC of HEWBQERPBIHY0FS, Bdlo dlefchaBlyichloensdd on
have been shown tg have specificity for gpSP. For assay_of actiﬁitgl/,

general |y el her Raspoliover alk{piefaabhrmethyl). substigiteddawsrialiehd e afkox

non-di ffusably boghdetQyaRkmRsObiEhfs,. support having isolated sanple
receiving areas (e.g., a merotitéer plate, an array, etc.). The insoluble
support may be nade aof E@BylaldonRe Stheie®y i§ rlowbd iyind he conposi ti ons can be
bound, is readily separated from 25 soluble nmaterial, and is otherw se
conpati bl e with the bovEspatitllyrthesacdhersfRssBa arehRawye hydnegesur f ace of such
supports nzay be solid or, porous _and of any conveni ent shape. Exanpl es of
sui tabl e i nsol ubl e supporit pshereffabintheseothieredt HFMOW®s, arrays, nenbranes
"and beads. These are typically nmade of glass, plastic (e.g., polystyrene),
pol ysaccharides, nylon or nitrocellul ose, TeflonT"", etc. Mcrotiter plates

and arrays
-19-



30 are especially conveni ent because a | arge nunber of assays can be
carried out sinultaneously, using small anobunts of reagents and sanpl es.
The parti oubarssmsner - 2~ WO O1/98278 PCT/ US01/ 13901 OECP}UQW/B%]M t he
conposition is not crucial so long as it is conpatible with the reagents
and overall nethods of the invention, nmaintains the activity of the
conposition and. i :r@qgﬁ' fidel L 8w 1Rl . hpds, of. bi.ndi ng i ncl ude the
use of anti bodi esjir(1 whi chﬁué%3 lﬁg{?lg’t‘gﬁ%aq% él%g?tg%é afe?“?fﬁl%éerfer?%aﬂl- W& bi ndi ng
site or activati ouc@dsmgodemtieryvreno-sibstitoted l@ien aiksl, bpusially Srithdre-amidport ) ,

di rect binding tqogvgrt |ugyl ry" or ionic supports, chem cal crosslinking, the
synthesis of the protei rp'or agent on the surface, etc. Follow ng binding of
the protein or agenj, ' i emyved. by, washi ng.. The
sanpl e recei ving arseaéE%rftgﬁl t@ﬁggﬂ '3 @8 c%k?%%&ﬁwﬁéﬁg%w@e af}ﬁ%lﬂ%vi ne
senim al bunPn (BSA), ecatheifcanfigattiey partindaiyouisereR pisdiydrogen:ot her noi ety. 10
The antimtotic agents of the jnvention may be used on their own to

nodul ate the activity oflaEtRetighy whete Reisilowerplut (peaferably wthilSproyh t hi s
enbodi ment, the mtotic ag@-BIogyICHr_t-‘bG@)i nvention are conbined with KSP and
the activity of KSP is assayed. Kinesi'n activity is luiowm in the art and
includes one or nore kinesiniacibstipkdf@sbly Whate R, i idkiyyi ties include the
ability to affect ATP hydrolysis; mcrot<ibule binding; gliding 15 and

pol yneri zat i on/ depd. SEsmeialinwhenn R6eRf ety ashydienhi bul e dynani ¢s); bi ndi ng
to other proteins of the spindle;, binding to proteins involved in

cel I -cycl e!Control ; servi Oﬁé’l'eefefélﬂikié‘th@&g% 1y ly destele rhaler(pgrtresl arlysaddro as

kinases or proteases; and §RES) fower KNGS gE rln‘rx'r%]?&{q Gotsiit\ﬁitetdiloexgersﬂéh as

spindl e pol e separation. Methods of performn "Ity assay wel |
known to those of skill i nowpealkaxy (p2culBlyenathayy), oHalaho et al . (1996),

Bi ophys. J., 71: 3467-3476, Turner et al., 1996, Anal Bi ochem 242
(1):20-5; Gttes et al., |99&, HSpesithywhergR; xghlpjo. 418-29: Shiral awa et al .,

1995, J. Exp. §Hi i 1 A809-15: W nkel mann et _al .. 1995, Biophys. J. 68:
2444-53; W nkeﬁﬁ%h’ﬁe]t%?edaf%r. t,%e FgROungs, 8 Wg‘.’euf)“?aﬁ Egmulpsiens meihogsefs” known i n
the art fot5 denhetufichireghdAEPas e Pres®ntshifonasiorMinia1 8k f:éﬁh fle 25 used.
Pref erably, so‘il tion bag,ed assagls are utilized. U S ?g% Ication

09/ 314, 464, fiPEGVNRyORBN24Hs gnd prampigijonsé srbsbinent tbupy (subferuperse in its
entixety, des%Qﬂé@t&reg@ﬁhnﬁﬁa%ﬂa\g%rde?\%ﬁ@fe%&é?| y, conventional nethods.are
used. For exanple, P, release fromlcinesin can be.quantified. In one
preferred embodi Reistajkylang oATRasBtet UTkyTaly §irfe@Bl/ibéhdyY orBaHutd brzges 0.3 M
PCA {perchloric acit%tangl gal aghi te green reagent (8.27 30 nM sodi um

nol ybdate 11, 0. 39\ HiHAPECORI4E: green oxalate, and 0.8 nmM Triton X-1 00).

To perfor he assay, : eaction IS quenc in 90 ~L of cold 0.3
M - 26 V\r?c%t 01/ 18298 FP%%]@JEJO‘T}%% it%‘ﬁﬁgﬁnlﬁﬁﬁtgﬁ'ﬁaq}é@%‘g&?dﬁe a‘itaé?L‘EPsléd so
data can be convert ecfttie Rivbnfiporagianiwhepd 03 phatiegee! eased. Wien all

reactions and standards have been quenched in PCA, 100 pL of malachite
green reagent is added toFerisuledy hpsmvhaneR is lowerelkyh(preferabiy ethgl i t er pl at e.

The m xture is devel oped fi . ] Yyt and the plate is read at an 5
absor bance of 650 nm |If 6%%03%{23}30@1%#&@%85 wer e used, absorbance readings
can be converted to nM P, and plogiiemraBNehost Wilke ROUOLIEQRAl |y, ATPase

assays known in the art include the luciferase assay. ase activit~~ of

ki nesi n m%or domabnEspéciilyciaue bdera g ds 4rgl (PR peh), SfibBigkey Hf1 Modul ati ng
agents. hl one errbodi(rrepet bATPase @S% of kinesin are perfornied in the 10
absence of ni crot ubul®&™ 40 BWEt aer-: My alpran end/erelossmbstitated shenyl, ar e

perfornied in the prefgned @kferbs bt b ' ul ati ng
agents can be detected in t(ﬁg abo@\r/e a}]ssa }gﬁn%/lﬁ'ngi glrkgl?%tﬁ{oégﬁg)ﬁ%glgiﬁ%gnt, t he
effect of a nodul ati NFeXEAbAEPheRoxyeresalrbnexasliylheferogtyh selstitusedi atirylavg]

m cr ot ubul es and ATP. sihagi : fect of agents on

ki nesi n ATPase can bép rgfgéar%ggéggﬁ{ugy I ng$lg§1&;§ur?5&1{1§g%@%@6@%{75@? ns of ATP,
mi crot ubulP8s or bot h alkyhetpecarydsobdtibrtedoxaalélylanyhipreférhisly eifsatitedphedoie

nodul atiitng agent is i d l.ncreasi oncentrations of ATP,

nmi crot ubul es or bot hﬂ%gﬁg’ ?r%‘fm r’bfiﬁiLﬂxaqﬂég]PercﬂngW]ochem cal activity of KSP
in vitro may then be screened in vivo. MiAbods for such agents in vivo

i ncl ude assays of cell cycle distribution, cell 20 viability, or the
presence, norphol ogy, activity, distribution, or amount of mtotic

spindl es. Methods for nonitoring cell cycle distribution of a cell

popul ation, for exanple, by flow cytonetry, are well known to those skilled
inthe art, as are nmethods for determning cell viability. .See for
exanple, U S. Patent Application "Mthods of Screening for Mdul ators of
Cell Proliferation and Methods of Diagnosing Cell 25 Proliferation States,”
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WO 01 /98278 5 10 15 20 25 PCT/ US01/13901 The conpositions of the invention
inhibit the KSP kinesin. One neasure of inhibition is ICSO defined as the
concentr at, he conposition at which the activity of KRd,156¢" eased
by fifty %‘;e‘?@éﬁ”.*t Pref en~ed conpositions have ICSO s of |ess t%an about 1
mM with preferred enbodi nents having 1 CSo's of |ess than about 100 ~M
with nore preferred enbodi nents having | Cso'.'s of | ess than abou 0~ M

. g .
with particularly preferteBaBRIEH HessrdierRihyyh sdbgiutegpryldawer #r%{bout 1

pM and especially preferrgg ?emgqu‘,ggggﬁ AR bk AweSakyhr@f | ess than about
100 nM and with the nost prg erred enbcggﬁ’?rren%g h?é?tr};grqucso s of less than

about 10 nM Measurenent of 1CS@oétpredatiy ivsghaadiRAERRSI-a88ay. Anot her
~ measure of inhibition is K. For conppungs wWth ICSOs less than 1 ~,M the
K; or Kd is defined as the di sstqsior@hted B8@Ykonstant for the interaction

of the quinazolinone wth. KSP. Preferred 0 ] s of less than
~ about 100 ng vm'thc'p 8?65@8&’08%%5%}? nes ﬁ%g{@?djnaéqg&;(pqgﬁéga#&laéggla{)ﬁan about 10
p. M and particul arly sgoafi#ys@dreapaginenbsitiiedlongr kyls of | ess than about
1 p.Mand especially preferred enbodi nents having K;'s of |ess than about
100 nM and with the nost Batitdabetiossmisti kit primayramgnasubstipfed lavgs t han
about 10 nM The K; for a gﬁ)rrlpound is determned fromthe | CSO based on
t hree assunptions. First, onCP'y one conpound nol ecul e binds to the enzyne
and there is no cooperativity. GeaRderabldmosORREER!, AlI-ARRoAm@sLl ve enzyne
and the conpound tested are known (i.e., there are no significant anounts
of inpuritiles or i nactHsy&idigrinse where RRRPRepdrRtaradtvken Fdu herogehghabnzymat i ¢

rate of the enzynme-ii>hibitor conplex i ero. era [ , .CQ und
concentration) data af "“’,fei”’cb%ﬁﬁ?% a‘?%’iuoé‘éu F’F‘bﬂkﬁgpr&e’(ﬂ&r@%ﬁ@lﬁ)’fm{sﬁ@e 1o +
Kd)- (Eo + lo + Kd)2- 4&941‘%11(%/!%@)\%71‘%ﬁc@xy%p%e_?erﬁﬁ?n@%%)‘,’ﬂﬁl dyddee, V',a, ~ is the

rate of the free enzyne, lo’is the inhibitor concentration, Eo is the
enzyne concentration, and Phagicilarly thesedilgsord, Rt,iRgand Bpsicandrogdn, hile
enzynme-inhi bitor conplex. -28 V¥) 01/98278 PCT/ USO1/ 13901 Anot her neasure
of inhibition is GSO def 92k ¥ Concentration of the conpound that

results in decrease in-the ra af ¢ r i £

Preferred clgnpounds have G SO's oFtqr%{glgtlb’ﬁlg)ﬁé)%%agg’f%#k?’ﬁlgeh?glr\;}g?n' of
preferability of enbodinents is a,f ungtdifly tafse WieleR, @ 180 or dyBRS@dsAVI Ng

G SO s of less than about 20 p.Mare nore preferred; those having G SO s of
10 ~~M nore so; those having G so ofprefesblyichigi)about 1 ~M nore so; those
having G so's of 100 nM nore so; those having (3.so of |ess than about 10 nM
even nore so. Measurenent of & SyPerelylps "U??erﬁ 138‘?:1&0{ C%P%KIP?S@P%%P@’?V assay.
The conpositions of the inventigfodje used to treat cellular proliferation
di seases. 10 Disease states which can be treated by the nethods and

conposi ti on®d provivtier thest@tspeniocknteteo which Raped Reitard atiathed ds efahe Bancer

(further discuss egon?lglllrg’yi\gd (pge'%ér%lmgrg chi’l is ?dsrggen).

a. Especially those where R; is lower alky! (preferably ethyl, i-propyl,
c-propyl or t-butyl). '
i, Most preferably those where R; is i-propyl.

25 b. Especially those where Rj is aryl (preferably phenyl), substituted aryl
(preferably lower alkyl-, lower alkoxy-, and/or halo-substituted phenyl),
alkylaryl (preferably benzyl and phenylviny), alkylheteroaryl, oxaalkylaryl
(preferably phenoxy lower alkyl), oxaalkylheteroaryl, substituted alkylaryl
(preferably substituted benzyl and substituted phenylviny), substituted

30 alkylheteroaryl, substituted oxaalkylaryl (preferably substituted phenoxy

lower alkyl), or substituted oxaalkylheteroaryl.
=21 -



arthritis, graft rejection, inflamatory bowel disease, proliferation
i nduced after nedical procedures, including, but not limted to, surgery,
angi opl asigp g3kt he like. It is appreciated that in sone Wﬁ?ﬂl%ﬁsﬁncel |'s
may not be in a hyper or hypo proliferation 15 state (abnormal state) and
still require treatnent. For exanple, during wound healing, the cells may
be proliferating "normallys. .but oliferation enhancenent nma e, desired.
Simlarly, as discussed %b%a\l/rtel?utf?rﬁ%%gw geitedi ¥y %lbétﬂ}éﬁg?“yi’é?‘?% aﬁ%mﬂe ina
"normal " state, but prolifeibsitienloRedakAilhoxaRywebekdesired to enhance a
crop by directly enhancing growh of a crop, or by inhibiting the growth of
a plant or organi sm 20 whi chladViest peifeyabdyf thesstweherdR; is neghyl-End/er i n one
enbodi nent, the invention herein,i nglt%ﬂe‘f agﬁl ication to cells or

PG T EReBe

i ndi vidual's afflicted or inpendi’ig s with any one of these

di sorders o5 states, I $h : VI rejn axe
particul arly deened ugﬂfﬁ? og%%]%&?%elg'?%éﬁﬁégg ﬁ%%i@gég%ﬁ%ﬁﬁglpﬁg}aﬁ,g solid

hi nors such as skin, $aceagdary- obtediany-angipp-giltstitute?dowaratliyhonas, testicul ar
carcinomas, etc. Mdrre partjcular|ly, cancers that may be treated by the
conposi tions and net hods" o?ar?%’zar]iyﬁWﬁWilﬁﬁRﬂﬁcqRIH’&%TY‘B’EHHOa%“BStﬁG?d lowsi ted to:
Cardi ac: sarconma (angi osarggpe, fibrosarcoma, rhabdonyosarcona,

| i posar coma), nyxoma, rhabdomyoma, fibs oma, |ipoma and ter atomm; Lunu: br
onchogeni ¢ carci noma (squanpus Mk breferdti théRrventd Bfie e afimd-h-pgl .
undi fferentiated | arge cell, 30 adenocarci noma), alveolar (Br onchi ol ar)

car ci noma, lbronchi @ Bapesialtnthossartermiys, Rb, RrphdRagre chasea frometydiogerh astar t o,

nmesot hel i oma; Gastr oi ' . _esgpha - 29 WO_(11/98278 PCT/USD1/ 13901
(squampus cel | carci n@%%?ryélggir'llgcoea"lrng%H%%g,%weélag%%’%eﬁ’éﬂﬁﬁ{e y@%‘%’ﬁ&?‘?
stomach (carcinoma, |lpwphalkg, lolver 2l S@efeRBB)meRARY, bdsyahsluct al
adenocar ci noma, insulinoma, glucagononm, gastrinonma, carcinoid tunors,

vi poma), snall bowel (aderseizoutilydreas whereBhdweR, avdRaiardiydrdgembnie,or Kar posi ' s
sarconm, |eiomyonma, 5 henmgpgiof | i poma, neurofibroma, fibroma), |arge
bowel (adenocarcinona, tubular ddenoma, villous adenoma, hamartoma,

| ei omyoma)1s Geni tourinary tractvioskbEREKIBACIACRNIG! ﬂ?&li‘aqﬁ% dRogk MO

[ nepliroblastoma], |ynphoma, | eukem a), "bl adder and urethra sq&am)us cel |
carcinoma, transitional cell car ci nBspecialBotasecdietd AFRII0 oPEYARS Bh&
(adenocarci noma, sarconmm), testis (sem noma, teratoma, enbryonal 10
carcinoma, teratocarcinom, chori ocEng]}'aHHrF&!‘)r@ar coma, interstitial cell

carcinoma, fibroma, fibroadepo idt rs. lipom) ;. Liver :
hepat oma (hepat ocel | ul ar carCi %ﬁﬁ?ﬂﬁgﬁﬁ%ég%ﬁgr cf)r?(%ﬁ)ﬁlflgﬁlg%%?’(?tﬁréb&ona,
angi osarcoma, hepatocel | ul ar addmoja, henangi ona; Bone: osteogenic sarconma
(osteosarczg)nané, fi brosarcoma, nmalignant fibrous histiocytom,

o]

g .
chondr osar - Buis ag! refarablyplenyDsubsiitnigh amt (Proferaip kawet ey dowerm cel |
sarconma), nmultip el i I d ,
ost eochronfroma %lg(gétwe’%%g@?ﬁlgg}ﬂrsl%gaé&%@?’g@ggﬁl (B}eeﬁi%ply g%gﬁ %Olgarra,
chondr obl ast onma, plichgriyb rkxibtietvayhmxaadigiazgi(pre festbioplraoaridweiatint), cel |
tunors; Nervous skul | 0 mapgi pma rapul oma, . xant honm,
osteitis defor rra%é?l?(%rrﬂ]%tﬁﬁoﬁ Lssmﬁsﬁé‘:ﬁ%ﬁg%baﬁa,?prﬁgﬁﬁlbfygﬁuhﬁ'g‘ftﬁ‘gheé‘?y Piomat osi s),
brain 20 (astrocybsithied prayivirghlsastiame, aigiHeRrary] SRBANMIDSalkgRANI | NOMa

[ pi neal o , glipblasto nul tifonn, oligodendrogliom, schwannona,

reti nobl gaﬁﬂsoma, G ety ¢ St‘?‘f?ﬂﬁi’%‘)o,xy L"ﬁ‘ieﬁ%l‘ylbé’F erbstéyted P snllodheterensyli ngi om,
gliom, sarcom); [etd X rus_(-endarnetri cargcinoma), cervix
(cem-i cal carci non%rtg'?é;c-l@grtr%(%L gg%i ééﬁarﬁyssu f%at%tleéat?r,yﬁhﬁ)’%ﬁriag‘gﬂ’(yﬁari an

carci nona [ serous cystbdienatlawei ailoiayl, sradbwelldiryicyst adenocar ci nons,

uncl assified carcinoma], granul osa-thecal cell tunors, Sei~tolilLeydig cell
tunmors, dysgerninona, mal g@ﬁhﬁ’@fetﬂbb’aﬁmm,ere\mIimewﬂqmlmbiﬁmﬁ ci noma,
intraepithelial carcinoma,, adenocarci noma, fibrosarcoma, nelanoma), vagina
(clear cell car cinoma, squanous cell carcinoma, botryoid sarcomm

(enbr yonal3or habdony osap&o®lhiost dhéoR - Lo - Hemat ol o~i c:
bl ood (nyeloid 30 | eul %erri a [acute %gqgﬁﬁgﬁ‘ﬁ&?ﬁg@%feﬁﬁﬁ%m astic

| eukeni a, chronic | yrRfReBeEsFYi A terdarkeming-subsfitterblovier 4lleylat i ve di seases,

mul ti ple nyel oma, nyel odyspl astic syndrom)-, Hodgki n's di sease,

non- Hodgki n' s | ynphonma [ nalignant |ynphoma]; Skin: malignant -30



WO 11 | /98278 PCT/US01/ 139(1i nel anoma, basal cell carcinoma, squanous

cell carcinoma, Karposi's sarcomm, noles dysplastic nevi, |ipom, angiong,
dei mat of i Ry, | oi ds, psoriasis; and Adrenal |g ands: n ma.
Thus, the%gmszgncer ous cell" as provided herein, incl ud'gésllc/gg!:]g?%(ﬂ

afflicted by any one of the above-identified conditions, Accordingly, the

conpositions of the invention ar: dm nistered to cells. "adm ni st ered”
herein is meant adm ni st?aﬁrﬁﬁ‘ﬁ%g'tgosﬁﬁé'%? d?"il?:réﬂ]‘rl’ry'agﬂoé%ggl te‘ggg%vrof t he
mtotic agents of the invealkdion to a cell either in cell culture or in a
patient. By "therapeutically effective dose" herein is nmeant a dose that
produces the effects for whi dh Mbstipsfaghly thost eleedlR4 Fleanexaotprapgbe Wi | |

" depend on the purpose of the treatnment, 10 and will be ascertai nable by one

skilled in the art ®sifspecielpiliose ¥bdinReesk7 and Ks grechoen fiom bydeogap.thalo

adj ustnentscfor systenjceV . ' j , sl‘ﬂgq)y I ,
general health, sex, g%rgt{el,a%{yiscllr#gn(%)%E‘de{r?‘?oﬁﬂg??adtl%wefgéu Thter %ﬁgﬁltgﬁhand t he
severity of the condi tlovom alkgly ldver nleoespefeysblamdthory)] endeya®cer t ai nabl e with
routi ne experinentation by those skilled in the art. By "cells" hereinis
meant al nost any cel | 151 Retif'El those drs Koy Ry and Bs ¥ hvdsecem kel ed. A
"patient” for the purposes;Qfe L@ Opgﬁﬁg'nt invention includes both humans
and other animals, parti cufarl y mammal s, and ot her organi sns. Thus the

met hods are applicable to botih Mudpriigy apye Wike RETERhORE h‘re@%ﬁbééﬁati ons.
In the preferred enbodi nent the patient is a mammal, and in the nost
preferred éfbodi nent the patient &s Hiperilly tiRGe WhtreRi; s tatpesrtcgarlodmiostg t he
desi red pharnacol ogi cal activity ma%_ge a}dnlilni Ps1t ered in a physiologically
acceptable carrier to a patient, as Ha%eYY 548 %erein. Depending upon the
manner of introduction, the co fror; ' | of
ways as di scussed bel ow. The 2&%£§§§%ﬁ§%e§ﬁgyéﬁgu ialltl:d;ﬁn ; %%If[eni%gf
conpound in the fornul ati on maychlaely from about 0.1-100 wt.% The agents
may be adm nistered 25 alone_or in conbination with other treatnments, i.e.,
radi ation, or 6t Hers gthehted ehb@iriseblag BRPary- FiFondasy-of &riay2®iodi ment, the
phar maceut ijgal conpasidd RRSr AkR). i n a water soluble form such as
pharmaceutically acceptable salts, which is neant to include both acid and
base addition saltsa 'PRhRUBERAE YL Winhkd B, 96 pephabingnaciduacdiltwvannsal t "
refers to 30 those salts that retain the biological effectiveness of the
free bases and that are noMos3deferablyth®e Bhérd H2 B -BCNLWSDIP13901

bi ol ogically or otherw se undesirable, fornmed with_inorganjc acids such as
hydrochl oric acid, hydrpisiadiitiosawhere Redlos Rirand Radrerhosspiomehysdeqegn, hskosphori ¢
acid and the like, an,QraaR GuAELISHIHG RS AL HLERAR) MnemIP ARk ac! d,
glycolic acid, pyruvic acid, oxalic acid, malefic acid, malonic acid,

succi ni ¢ aéPd, fumari dovaeiabkyl, degrer alkpxy @esfaably methpey)candeyano- benzoi ¢ aci d,

ci nnam c acid, mandelic acid,. hanesul f qni cid, ethanesul fonic acid,
p-t ol uenesul foni ¢ acid, éak?‘@ﬁ‘ﬁﬁytﬁ‘&ﬁe Lf’ﬁ?‘?g@t ﬁ@%ﬂl"‘ Ry “r?’ﬁﬁﬁﬂﬁeelﬁﬁ]q’cal ly
accept abl e base addition s@lesalkiiebygs. those derived frominorganic bases
such as sodium potassium |ithium amonium calcium magnesiumi, iron,
zi nc, copper, manganese, al uri nuostpadférsblatichsd kkert RK®R alf@RE hre byd@ogey.
preferred are 1O the ammoni um potassium sodium calcium and nmagnesi um
salts. Salts derived from phannmaceutBsewidlly thpse wheralh & letgarsyanodoastt oxi ¢

bases inclyde salts of prinmary, sec ?Q@r%l?’l cApQytertiary amnes, substituted
am nes including naturally occurri ng’ su SYI tut é’d am nes, cyclic am nes and

basi ¢ ion exchange resins, suChEpsciilsAREseMNeRM,AERald bi dYRANRPrER ably
di et hyl am ne, triethyl am ne, trllpl)e )opyl am ne, and
cnioro).

5. Rs, Rg, Ry and Ry are chosen from hydrogen, halo (preferably chloro and fluoro),
lower alkyl (preferably methyl), substituted lower alkyl, lower alkoxy (preferably
30 methoxy), and cyano.
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15 et hanol am ne. The pharni aceutical conpositions can be prepared in
various forns, such as granules, tablets, pills, suppositories, capsules,
suspensi oRgg ofidhwes, | otions and the |ike. Pharmaceutical gragde qggnic or
inorganic carriers and/or diluents suitable for oral and toplca1 Use can be
used to nmake up conpositions containing the therapeutically20 active
conpounds. Diluents kgomn to the art_include agueous nedia, vegetable and
animal oils and fat%. Egegaily thosenesRaRe Rt Re aig hadrasenhaleileyerdohgent s,
salts for varying thecpggotic pressure or buffers for securing an adequate
pH val ue, and skin penetration enhancers can be used as auxiliary agents.
The pharnmaceutical conpadsiMbapsfersyly dlosowhaeRLRR afMR; O hp@bgenof t he
followi ng: carrier proteins such as 25 serum al bum n; buffers; fillers such
as mcrocrystalline cellul osé, Bspgstagéiosewhere Bndh lotdh@cystodmobtessfebblydi ng
agents; swegteners and ot her f%g%gﬁing agents; coloring agents; and

pol yet hyl ene glycol. Additives are“well known in the art, and are used in a
variety of forniulationg. ' hddl tal i ' nts of the
present invention can bg J%gﬁn?ﬁﬂgﬁg§%§§g$g{yﬁﬁg%&g§ghg§ﬁgﬁggg§5ed above,

i ncl udi ng, but not |imtedhiomo) orally, subcutaneously, intravenously,

i ntranasally, éran%geni | | inti~aperitoneally, -32 = WD 01/98278

PCT/ USOL/ 13901EPR¥FamIemedier (e compoundt Phimassyitica) depmdatioys. megednef v, or

i ntraocul arl y. mhiutRAHR al 3L BIGE Presdn® nvERtRNR! Rrmulh fahﬁ"hetuf RAfks qﬁc?fare)gfor wounds
and inflammuation, the anti-mtotic agents may be directly appli as a

sol ution of¥ sphbstitutydalisyipiybipattindadbeeyired substituted denzyleRt isdowdaralkal met hod of
screening for compgaunds | bi. -?' ' SPi.s _baund to a
support, and Aﬁconpgﬂﬂgmgﬁﬁ% élpﬁvééhégigl &gggﬁQF§%E%%$§%ﬂ%ﬂ n?g@ﬂt) IS
added to the amdayhalMstlstitigddiphedyy), Rt Beuestinpaluikyl ¢fartidatariynvent i on i s bound
to the support, and 1 CSP is_added. C asses of coppounds anong whi ch novel
bi ndi ng agent 53'%5903@@@@9&?’ 6%@3&1%“’3’?5 e f‘,ndaffﬂlﬁ E@a%s/,anﬁ ety al

bi ndi ng agent schid#eivhére @ stofeop6iti&E%er &f wEBE R, &/ R) LIV &h41RE is oFheAgPt | de
anal ogs, etc. O _particular interest are screening assays for candi date
agent s that® haPefgaEw- t oxicity for human cells. A wide variety of assays
may be used fox this purpose, including |labeled in vitro protein-protein
bi ndi ng assays, el ectrophoretic nmobility shift assays, iimunoassays for

protein bi ndi ngmaknclb@Rahagssays (phosphorylation assays, etc.) and the
like. 15 The determnation of the binding of the mtotic agent to KSP may

be done in a rMgkempeditioneysthe ifveiddred Shihed Qb edilinBelow, Weilidh Ot | ¢ agent
(the conpound of the invention) is |abeled, for exanple, wth a fluorescent

or radioactivé“#BF@F%WQHHmBWﬁHﬁﬁ@“dg?%@%ﬁﬁ@d“ﬂkﬁé@@@VLA$@ﬁt%xbﬁﬁh@@-this
may be dong bycihi aehi70gse tib79), né ' : ' , adding
a | abel ed nitotié agent ?fgk7Z§3ngﬁgﬁghggmg%ﬁggﬁﬁ%ﬁ8$“§ﬁ%h?ﬁ§§ﬁ?ﬁ%% in

whi ch at | eastobtatnred @y eridisaislybuleondapiting e N ylantiendctaids with sotmpe), washi ng

of f excess reager ; ernlining whether the anmount of the. |lahel is
that present nﬁigh’ea@g%i' gﬁsl%rﬂfbcg? T %5?%68%15?‘%Bllllgléﬁllﬁlaneérﬁlﬁe C{%écgﬁﬁeﬁﬁ’ @geps may
be utilized asPaicnt dpivationss,788es57ar 5,928866 nabalkeds7, AR beWRich SreTB@Aforitbat t he
conmpound i s eH}peg directly or indirectly |abeled 25 with a | abel which
provi des a det@¢tabT® signal, e.g., radioisotope, fluorescent tag, enzyne,
anti bodi ess p i - - t] Lcles, chem | umnescent tag, or
specific B?ndﬁﬁé°§%ﬁ§3§%§§fﬁngaggﬁé%ﬁﬁgg&%%ﬁ%?ﬁgnﬁ% &y g§ﬂ|ﬁ8$gde pairs,
such as bi ot i rCcandusdsofépalak di ace nbidg drxanalogowh faghionctb Gipardl , @kdept thepthd he

S et Nl RIOE TS sl e O TRISEFEY &l i TRATRE! veu! d normally be

Once made, the compositions of the invention find use in a variety of applications. As
will be appreciated by those in the art, mitosis may be altered in a variety of ways; that
30 is, one can affect mitosis either by increasing or decreasing the activity of a

component in the mitotic pathway. Stated differently, mitosis may be affected (e.g.,
-24 .



30 which provides for detection, in accordance wth known procedures, as
outlined above. The | abel can directly or indirectly provide a detectable
signal . -3 g1o¥¥e 01/98278 PCT/ USCOL/ 13901 In sone enbodi mgitySys gqu]one of
t he conponents 1s | abel ed. For exanpl e, the kinesin proteins my | abel ed
at tyrosine positions using '251, or with fluorophores. Alternatlvely, nor e

t han one conponent may be | abel ed with different |abels; using '251 for the
proteins, for é‘)‘i%}ﬁi?meby LIy bapmGithe by MR prclivating e 5 The
conpounds of tbcﬁn}so&wﬁ@tsﬂﬂla%&me@nﬁ?byasqt@§1te@%nﬁisl tors to screen for
addi ti onal drug candi dates daté bioactive agent” or "dnig candi date"
or grammatical equivalents as used herein describe any nolecule, e.g

~ protein, ol i gopeptpgaed eneadmey.dhompesitiersafdie ippmjienete Medi te grodulate

pol ynucl eoti de S 1oVl e apabl e of
directly or i n |1t(r8{é€% rildié) :&gfrltl (rilll s ﬂceatlgfé%ﬁ }%ﬂgé A py ‘?%rgltr{?%ngp not ype or
the expressh on"médu;laatd'ehetamhamlqant@ﬂten‘ilegramtmrspmékqtfenmon mrdtltdmﬂ mge@tMgh nucl ei ¢

aci d sequences_a rotein seguences l.n. ot er.ation_ of

cellular proli f‘é‘{]‘g?ﬂ%Bﬂn%?p&di‘?% THUO8 Ry AN Srpméiﬁetafwe%tvn CTIRIRAHBY. Screens
of this sort meakieatRalE alidb@buled ihld@ipoldd sirtturpy BSaNGR lQleshBSBNCAIGHc
mcrottibules. In_the case where protei.n binding or acti w%ﬁ IS screened,

preferred embothindatyiueren)derenss msp syifoss agpst @&H%}OWSWF]SW bicRBaHs- t hat
particul ar protein, for exanple, polynmer structures such as m crotubul es,

and ener gy sourrﬁ@&rﬁpb@ﬁoﬁssofmmméﬂmﬁ e ugshu @ BRM itd B & nedduBESHY oty 6f N
i ncl ude candl date agents which do not bind the cellular proliferation

protein inlPt saéh@@j@@ﬁéﬂ%’ Kedht i1y & prefesred epbpdiment. e KSiPris Bymandkdly albnygh
agents. | n anokRel;RLs! 8y %qd&]e?mmglm%,alwms@@umﬁgs&mt%m% excl ude
20 anti bodies to lég nai S ‘can enconpass numerous chemi cal

cl asses, thougmetyspiitber ihgredstugyor émasngamdie ok espatabien, cpusafgenafviyatomal |

or gani ¢ conpounds_havi &%‘a. qDI ec far wel Ht of nor.e Itngag l100 and | ess than
about 2,500 daftols®" 8 ?lﬁ%{ceSplélgSrli’Pls?s’c%ﬁplﬁ“s}%e HH& PORAPO8F Y ups necessary
for structural pdRirBdtidE loff §i8 n¥itotib sjfidlé. eARRS incped withinalid defidbiony(KeP e bondi ng
and |ipophilic binding, and ty EI cal |%ql ncl ude at | east _an am ne,. carbonyl,

hydr oxyl , ééherhesquE%SP%szyilrw@ Gudor fremeap b KpPades Bas Paipyiginprcatine

functi onal chemgabd 95aeR2ning A8 MR AIHARCMARPIiEraabl 811 MEMBdsicge cycli cal
carbon or heterocyclic structures and/or aromatic or polyaromatic

struct ures sub$idenosiegiCell Pieliferasion Stapest, éilagfOqthe, HHUY .S Saal Nwwer gr oups.
sacchari dea." 1 S0eb Safh RReol bR BkRRAh RELAER S ddifighiudd, PUE, o
structural analnmjpac hmes:mfnay‘imtusm thehgresentf invdatiod. | Bowavet, yheproetpesitiad ofir e

tid / USD1/ 139UL ino bt ai ned
pepti des. e agents are obtaine
froma w dé vatﬂ}eéf‘ fi-?n o] 8 PRSI H‘l"?‘@’eﬂf%%\gf %rpof synthetic or natural
conmpounds. For exarrpl e, nunerous neans are available for random and
di rect ed synt h&st asa;fofacmi@ggem_aa]lyeﬁmp]m]z)ogaamdnmoumdrmomﬂdg tarid idiential ecul es,
oo oSl AR ¢ e PSR B SRRk e ana
ani mal extract g @l em@fatitkaNte aRbrrieed) Yhomeslusieshpphddial bonahd ofanpat ural or
synthetically produced libraries and conpounds are readily nodified through
conventi onal = cleerpesiion tprchdly compasibens chebs baand.ieeadily p@nRd from
o 1 cat i ans. 2ok il i B oMk bR W LR sidd A ERe C!
am di fication tlhepurfate ofsush suppbiy mby mhd)gspor@@mpépf myvenguieashipey assays
(nay e done AR IS TAN. SRR AR i Lk e bR, A
« be perfornied iand maﬁheThdshaewpasﬂwmedmfgﬁss@mm @fg. rmus@teub)ul es. The

bi ndi ng of the dr ug candidate is de erm ned f¢ | es nd a change,
or 15 diff er end8ysgechaTidas: H&OEQTVE%%’ lpigge ?Wgo“saﬁiﬁl Cﬁoﬂﬁygléfeéénd?%’@yi)resence

- of an agentyocapahlgedilyRbmthig Beeau@ﬂa@gaqmﬁmgmfags@w dnWRdbiatbpg its
activity. That 1s, iIf %,e binding of the do ig candidate is different in
t he second s arrpilmlltaeualsllyv@lrtg@nlaﬁ empunts of rezpepts end sampledr The parhieilad aaangrs
capable of binding to KSP. 111 a preferred2®enbodi nent, the binding of the
candi date agent is determ ned through 20 the use of corrpeti tive binding
assays. In this enbodi nent, the conpetitor is a




bi ndi ng noi ety known to bind to KSP, such as an anti body, peptide, binding
partner, ligand, ete. Under certain circunstances, there may be conpetitive
bi ndi ng asvdeisean the candi date agent and the binding nniﬁgwls ﬁhpnthe

bi ndi ng noi ety di splacing the candi date agent. 25 In one e it , th
candi date agent is |abeled. dither the candi date agent, or the conpetitor,
or both, is added .iéﬁgyto KSP. for a tinme sufficient to allow binding, if

present. | ncubft{HHE © BUROSIPR IS ok CTHeialsayonesids saranatblgnyithe aci | i t at es
optimal acti vi feygentsy@a@aérwnia@lbaue&nhéknamoﬁl,%mtaiﬂgH@a&ﬁ\g@ oPffel 0ds are

sel ected for optinmumactivity, but may also be optimzed'to 30 facilitate
rapi d hi gh t hr eAT§PSEHON 8vd s @ap¢busatien Prefinte nsgitode efbigding mnlddd thhoserofni | | be -

35 WO 01/ 98 r | G .cess.reagent is. generally
removed or vvas%ﬁ%ogv\%é/. T]t{heo ]l{s%g%%]h Hgé%fr?g%ﬁ{ehtﬁ{ th.%g‘%’f@ﬁn é‘&%éta o %Crsﬁlagtme
presence or> absguanee ghent the ptogdieisddumbioplersapport) sdifeot Bindiggo "sckineliieat e
binding. In a gur ef i (r:ﬁaed .erlmodi. nt, the corrﬁfgthi tor is added first, followed
by the candi dat &P agEAtc! FosHnkpe fhstynthest CBRIFE ortagpntion theurfaasi cat i on
the candi date ageRslldwsndbinath@er thOplsBR @ngerdt itSesk SnisAR&R£rigfis RJENY to,
and potentially nodulating, the activity of ILSP. In this enbodi nent,

ei t her conponelit "¥8H8pd bt sAzmleIgoeivifg areasmy thapbatlecked thrqugh incobgsionivitr i s

| abel ed, the psR&REeRMLILIA } . i Aol dj.spl acenent
by the agent. Alternat ﬁ/gllgg%?%)gﬁ%@@gggﬁlgg? gédggﬁesﬁjt?oﬁe@%}rg@%ﬁe%%&yt he 10
presence of the | abel on the support indicates displacenent. In an

al t eni at i v& enbisdintptic 1gsats ohHE inyarttonayayhe vsed erdieitowi tsmodulite thei ncubat i on
and washi ng, faal: | . ce. of . hi ndi by the
conpetitor mayag:ulrll1 I catlgﬁ?tﬁﬁegﬁ’ I gttédtuga?lé/é{es-npt?ei? E}H%%oglr?%ﬁ’ 1qur1ag§ntﬁi gher
af finity. Thusefthefinyéntion armdbuibined wik KiSPiaad thehetiiy,of KISE ipisesedCEineéint he

| abel on the sy rt,. coupled wth 5 lack of conpetitor binding, may

i ndi cate the c%’ﬁggydggqéo‘ﬁrb@r{ﬁe ?rgg]’(@db‘g‘bcﬂeé OB OTHRGIE KRGS Aetidies Koy be of

val ue to i dentdctiyitiehieclhioe agligits effet AKBRydrbleS; BRFOMRRIAMENS: Bignyar i ety of
ways. I n one en‘aod' nent, once KSP has been identified as bindi ng to the
mtotic agent, REPYPETEAioRdeRAbERFTBRtIGR gifsctseer TaisEPtE e dysaaips); biadisated t o
identify the negepsMsin AACQHMRERLS: N RIRGG, | &ki QBntlof. tested by
screening for cangi date a(j:]e%ts capab?e %ffo rlmgxlﬁl ateF%&?ih%&glgﬁt{??’ty of KSP
conpri si ng t hesewingrs aghbstrateisd pthergenaymessnslichl ag kinageort protedsks; KgPspeeific above, and
deterniining g t i pological activity of KSP. Thus, in this
enbodi nent, t hée?neg%élncglﬁ‘ggﬂtéew‘élggsn*Jggﬁsgggﬁlgpe%gf%se%?rﬁtg "to KSP (al though 't his may
not be 25 necess%) , and alter its biological or biochenical activity as
defined her ei rMetirfs ofperfuniing mailigdessdyorte well linown o thosesfiskilign thetaitods and i n

VI VO Screepjin r .at. I n l] l e distrihbutiqn, cell
vi abi | i ty,emor pr %];e'gﬁﬂéhgr@ Ieég'e%gée%)’eénlgéhﬁ'g'ﬁsdI%g%ﬁ%géi?’é{] ﬁ&ﬁl{fg‘ir et&?‘s[%%b%{“ﬁon, or
amount of m t Ribchesp24|1p20-5AGittas @ ale1906,aibyhye Ut To(1es saiv0 BRiralhlvh efHIat | vel y,
differential ning._may. he used identify drug candidates that bind 30
to the nati vesl%ﬁﬁ' %’H{QB@M%I@%@% %’*gnl??ga?mieéalwk%%% Biopdys. J\AJ: 444531 /98278
5 10 15 20 Posirinksenagi0eital 0l ®sasidpiedaks:vesgontrol s may be used in the
assays. Preferably all control and test sanples are perforned in at |east
triplicate tor‘\?bltlae{' n stati }slti C%IEI y significant results. Incubation of all
sanpl es is forl&hqds o mthe prifer detgrmining ATPawsibadrobsis eetivitglsacan e t he
protein. Bgl | qudn®rémeradonftn baskd aSatRtERiBEE Washel.fi:

nonspeci fical ly bound rrgt eri a? 'andatﬁ}remarmhnt of b%gln%%nogg)r?glgﬁﬁf | abel ed
agent det er ni s Mpo}3, dR%npereby inprsparatad bantfatrab i its etiempdespaitss sudte sanpl es
may be countedshit aniblaRbil BhieRRoPHIhSEs &Ouds! ?&ngxgrgpl%rﬁ 0By 5, 0f bound

conpound. ’

kinesin can be quantified. In one preferred embodiment, the ATPase hydrolysis
activity assay utilizes 0.3 M PCA (perchloric acid) and malachite green reagent (8.27
30  mM sodium molybdate II, 0.33 mM malachite green oxalate, and 0.8 mM Triton X-1

00). To perform the assay, 10 LL of reaction is quenched in 90 L of cold 0.3 M
-26 -



A variety of other reagents may be included in the screening assays. These

i nclude reagents like salts, neutral proteins, e.g., albumn, detergents,

etc whi chyipy,gegused to facilitate optinal protein-prot eipgaidagh g, and/ or

reduce non-specific or background interactions. Al so reagents that

ot herwi se inprove the efficiency of the assay, such as protease inhibitors,

nucl ease i nhi by tor ant.l -m crobi al ent.s tc. V. be used.. The m xture

of conponents irjnésfg/ Egosg%a%ga?dﬁrdg%? ug?(g%rda%ahdg{l%%%ﬁ\yfﬁg‘sto g\t{[u%%%an}cequi site

bi ndi ng. The fgdsghatenglesssdnpihes als eastdnt and@andails havepedependtaé it @A manner of

usi ng the abovedescribed invention, as well as to set forth the best nodes

cont enpl at ed f 5 Klaptrplanhite gieek igpaentis addedde the reevaphigelisit &8 p GHCTORET | s
under st 0od t hag, fheaemBARER R9elbFbd0r WAYs HRINE ahPthb piilelis tAgafdnue Scope of

this invention, but rather are presented for illustrative purposes. All

references Tit@gothercgiof 6 am H@gmbartaste@ﬂabls weed wredrabsorbance ieedingseanbe et y.

PCT/ U S(I 1/ ES i atian finpt 5 30.

fol |l ow ng abbr %O\%ﬁ%g‘{gﬁd% I}@htfmfi @?OE%(EX eé&/%]%t %gaﬁﬁﬁﬁaéggasﬁg%ﬁwﬁﬁgwp At @gghout :

Ac BNB Boc Bu artinchde BUhd¥eitdXSEayDEAD DI C  acet yl

4- br onmonet hyl - 3-ni trobenzoi c acid t-butyl oxy carbonyl butyl cyclo

car bobenzoxy = nzyl.oxycarbonyl di azabicycl o[5. 4. Qlundec-7-¢e

i chl or onet hand gAY SREREH beRbBARRHE Ghae diebh BORiGisERar of ny
azodi car boxy| aimeddatingpenpyh eas bathdité & TP3s% assaVd of Kihdell/ a98@efBrmed in the
PCT/ USO1/ 13901 DI EA- N, N-dii sopr Opoﬁ_ et hyl ~am neDVAP- ,
4- N, N- di ety | 25e766 S5 P UPHRERFN foheg PRBRMDFH IR Ad AT ST SERISTR BETFRERAY I

sul f oxi deSDVB- th} pfséhic bhlBanAeRe Bt types of modulating agents can be detected in
2- et hoxy- 1- et hoxycar bonyl - 1, 2- di hydr oqui nol i neEt - et hyl Fnoc-

9- f | uor enyl met herYearpery | loapreiied cmboditenl ha gyt ofnmiodulating agent is

0- (7- Azabenzot i =1- - 3= i e hat eHVDS
 hexamet nyl di B pegenEpid conedurkich RGN WhERTH BRI HORIGENE.
met hyl mesyl - néieleffere sfitht agonksMhBinresimet TRake ¢anlbadydreastdier iNbErsing the

N- et hyl nor phol i ne oxi deP ol yet hyl ene. gl ycol 20Ph- phenyl PhOH.

phenol Pt P IbantePrGRUBHEAT PSR 1 17 £l b AEBE Feate et

pyri di ne25Py Br gRhe Rb@iBirgldeSimt RYifcred sk @b R Aeshdandnumidiexahruor ophosphat ert -
room tenperat uresat =d- saturateds-- secondaryt-- tertiary30TBDVS-

t - but yl di net hyMégrespufesar bpth. j et hyl si | aneTFA- trifl uoroacetic aci dTHF-
tetrahydrofuranTMOF- tl-inethyl orthoformate35TMsS- trinethylsilyltosyl-

p- t ol uenesul f oR¥Entd that héduRREMY bidEhdhtal A bEKEP 4DvilY Mabh &th Be Adreddedmpunds
The general synthesis is shown in Figures 1 and 2, Step 1: N but nyl

ant hrani | i ¢ acVigoTiethodhiosauchaesduin veROtHderagihitiofsst e diptabrtiaageslloped with
a thernmoneber, o Mis i el {44 39 i i tel, and
an effici e%?e n%langpi’ ¢ s Py Scf)l%l%, \?\ﬁéﬁggg&é %%&%n?ﬁ’g{%ﬁpg@@g 0.5 nol e,
68.5 g) and di sptdiss]l Mahat fioraeon{ @y eell)cycld distribugorsdlacell popuhaiwnafdded but yryl
chloride (0.55 nol 52.1 nL) dropw at such a.rate that the t rature
of the. i xt ur e=rEBT Aot sliohell, SRE T W ilSiRe i bt aghne
vigorously at fodaeintimageell vbldlifyoSeafor baagle, aNS. dddht Agpliaitiod "Methbd€ofm Xt ur e
was poured intg Water (2000 nml) and stirs ed for another 1 h. The

preci pi tated prOEULES Qﬂé]gog‘blli‘t%&f gl By pe M?}?t\aé%@agw&nﬁ 81 d wat er,
and dri ed gndepydli@itoR GiddseSBT Octo¥e 9632 Chial Minfled 0OG2& PFPR4AA, 2 (67.3 g,
65% . Step 2' ~-Propyl-3 1-f4l1lbenzoxazin-4-one. 10 Conpound 2 (51.8 g,
0.25 nol e) wasingpemwsieddy referergedn iteerdiydri de ( 180 nL) in a 500 ni

round- bottom flask equi pped with a magnetic stir bar, a

G ai sen- di sti | kAidiRidn REBE adWsldiscfiBEdAITE, BhiglodcoBltOndtnddl & MUFRb &g spidae T | ask
was placed in an oil bath and slowy heated to 170-180C w th vigorous
<stirring. The &ewefian andnthlforneaiion ext wellsneivo i thosei of skill liwthe oftf(seariy
at nospheric pr I } t d rature. of 1

T et o LRt Gy oPREARE (196 £ ECRAE é?@%ﬁs@’%}?@%"ﬁf&a% PO CAL | on.
" The reacti 66 nbiol.ur3é:388¢ 14 hen cooled to 60 C and the excess of acetic
anhydri de renoved
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by distillation under reduced pressure (ca. 20 nml-1g). The residue was
afterward cool ed and the product crystallized. The product was triturated
wi th n-hexamer/4stss ML) and isolated by filtration to yield peruser/i3en

2- propyl - 3, 1-[ 4H] benzoxazi n-4-one (3) (29.3 g, 20 62% . The above procedure
gave conpound 3 sufficiently pure to use directly in the next step. Step 3

~ 2-Propyl -3-b inazoldn-4-one. . u . (28. . 0.15 nol.e). and
benzyl ani ne (1?3%‘;'@#,%8]691156@&% ByeRigp Egﬁ’g?@tﬁ%ggﬁET%T“C@T%B’E&S@EWI‘WM%I% n )
in a one-neck BICsondefined mihdodrcaiitatib@skihé ompbsition 2OwHER 8% a6 IEKSP is
consunption of con'go nglf 3, the ?ﬁr_]l orof orm was evapor ated under reduced
pressure. Et hyl&Hg e(fﬁ%)’ iy neicsat- dsfemsdronmesions bpeg 1os(sofdess ghanglqué Ladded t o
t he residue an i i i NN R he and a
et G St 1 ket b e ARRG e e BE BRI b I A oA AN
130- 140 C bat hpretempé pabediments hdving Ifas'sanfdess thian abaug 1 Gyakk, with phsiciledy t here for
5 h while the vvaéeer 30 $.odUCﬁd.waI§ qeorgrgqved by distillation. After

conpl etion of PHRETFEERP SR AR RE s _Siufh?’bﬁb%ls Fy: pedestteadlygseferredo r oom
t enper at ur e angmRheRV B HgI01'sto? 108 GGk Rohai® ﬂNﬂ,%nd 3% t%é@o%ﬁf?&?e&B

PCT/ US01/ 1391) 1 product. The pH of the suspension was adj us to 7-8 by
addi ng 3% aq. fwirodimenss kavingtlghes oftesethin aout KHnMf Measvdenaens hEICsyis dhnec ol d

wat er, and theg; r i.zed fromisopropanol (or alternatively from
acetone) to pr%\}li{ggagj%ﬁﬁea@%%)gﬁéﬁdund, 2- propyl - 3benzyl qui nazol i n- 4- one
(conpound ;2 (28.0 g, 67% . Steu 4: 2-(1'-bronoprop~)-3-benzyl qui nazolin-4
one To a tHt eénetherineagge of inhibitied 06t Fonednmekdserjth Ioagsdessithdn 1q.NIhie monet er

dr oppi ng funnej., d efficient nmagnetic stir r was added npound 4 (27.8
g, 0. 10 nol e)ﬂ_f:1 oar%‘]?ﬁ%‘(rfe ltl}gggsotg? i Og}?g?lbfa_ée Cﬂff‘i‘rg?‘ﬁ_)thﬁalﬂﬁmﬁf‘%?ége acetic acid
(130 nl). Bronguigz6lifond with KGPL Prefer&) cotipseitls heek 1R 02 R8S fnsn Apuf rnL) was
added dropwi se to the above solution 10 at 40 C for 1-2 h. After ‘addition

was conpl et e, Vilepisformed embodimensshavint Kistod loamthenr aton 50U dndgmadicstailyr ed f or
1-2 h at room (€. e _preci pktated product,, .
2- (f br onopr opy+ r?@%%“%’"ﬁ n&%nl-[sﬁgg Oqgiei%_s gk %?lsetﬁir‘a{t’oaﬁsﬁ}d%? strsgalxPrefered at i on,

washed wi t 15 wamsbodateits Haoing EDUEefstR@mD0( 1 00GRY, bid REh the nddRtpeiens@d Wi th a

smal | anmount of .i sopropanol . Dryin i el ded conpound 5 (33.0 g, 92% . 15
Step 5: 2-f I'e-“(]ﬁ%}{]?‘ﬁ’? B8 Ket H%P%g]é%‘iagﬂ?tﬂg)“%o K donseseriperid azol in 4 one
Conpound 5 ( lddtefmbhed BoR3hdREEdasddeh mré&agduﬂﬁgﬁeﬁ; ed By bﬁg%ﬁé ﬂ&tﬁn(( 6.6 ni,

a

0.06 nole) were dissolved in abs. ethanol { ) and heate reflux for
6 h. After corppletulobindstothrenzuneanddhere isme coeporativity. wsesoaddlror at ed under

reduced press he resj g i I i L.ghl ar onet ha 150 nL) and
washed with 3‘%%02%1@{@&5%%&8 g FWS%@ gng .C&ﬁggdfa t‘%{@mﬁiﬁ%“&% r(lg';%’t’infﬁ“ffg FEYEr was
dri ed over20vySiehifzoadt avaptsof ineplirities olriBavtiss founeerthe pepasitbngy. hsdy e The

remai ning oily, pr ct urifi.ed fl ash.chropat ography on a_short
silica gel pad n%’gllq%lé r?atﬁwg 182?1 i rf@‘p?}%ﬁ‘—izﬁﬂ %E%fag@‘ggié’.”ﬁ?"i‘?dt o give

the desired cowpautratiqndfata are fitted to the equation:

2-[f- (N, Ndi net hyl et hyl enedi am no) pr opyl ] - 3- benzyl qui nazol i n-4-one (6) (6.0

g, 55% . 25 Steu 6: 2-(1' =(N-4-fluorobenzoyl)-(N

N- di et hyl et hyl enedi am no) pr.opyl | 3 benzgl qui pazol'T n-4-ong. A St o¢k

sol ution of corrpgpgg 5_(1 822_d Eost do im®bé) - By &darte&di)n- HBLG gade CHA 3

(0.5 xnL). A stock o i oh™ of p-fl urobenzoyl chloride (160.2 ng, |1 nmol)

in HPLC grade 1, 2-dichlorbethane (2.0 n) wassgrepared in a 2.0 njilL

volunetric flask. 30 Athird solution of triethylamne (2.0 nL of 0.5 M

was prepared in HPLC grade 1, 2di chl orethane. A 100 g.L aliquot of each

sol ution was pVpet Vadthepbgeradghta,Sé.. Baletmenf thedfde enzy}¥O), L 1slthO BB ibSor

PCT/ USOI / 1,390 essel i.ng.a Beckman Bi onet 00 automated liquid

di spenser Ehe VB ETI B B PO IR IR, (g e ORI BAPLHRRG

soni cated i n die akzymeabitior vahRéx. bat h, and then incubated overni ght at room

tenperature. The m xture WAs diluted in CHC13 (300 uL) and washed with 5%

aqueous NaHC03 and water. The sol vent was renoved in vacuo to provide

conpound 6 (65% . The purity of the conpound was anal yzed by TLC el uted

with Cl-1ZC12-et hanol - concentrated aqueous NH,, 100:10:1. Exanples 2 and 3
-28 -




Synt hesi s of conmpounds of General Formula 1 d o O~-NR R HM R-1 /
N~RZ 1 / NRallcylene Br R~ N~ z DIEA, DV, Cl-1Cl3 ~ 1 ylene NH--"Resin

NH~Resi n %}ﬁ%&-ﬁr DIEA, DCM 0 2) 5:5:90 R TFA: TES: DCM _NR/dsoN1300R? N~
al | cyl ene ' &I 2 10 15 All anhydrous solvents were purchased fiom Aldrich

chem cal conpany in SureSeal OO containers. Mst reagents were purchase from

Al drich Chem cal Conpany. Abbreyiati di chl or anet han Dl EA,
N, N- di i sopr opy @1 Eeashis.of pibitigy 1S P’rﬁjﬁfci‘ﬁ%\g? H’rer?ﬁ?ﬁeaiéatm’f’l?g%etc?fng‘?WI si | ane;

TFA, trifl uor oggeld®itsas h decrddsé AMnSMRLJTRSI SroWasbycrydisedegd Fréferkéd X 75 mMm
gl ass round bottom screw cap vials contained in a 4 x 6 array alum num

synt hesi s bl ockompaafelpvaiGla's af pesfthanrboptlagMr %@é@veh%fr?mfaﬁ@h R@agent s were

added and aqueq xtracti d €9
pi pettors. Fil tPI% 1mentgls\/\a/eir81é§tmﬁ%¥%(r&rrl ed’ \3%}5%&%%1 5 ;Bg%ltlh ?Jar oni es 24

wel |, 10 mLsfi |a¥ehﬁc§rb9fbfé?feQCt|ﬁ§se haviag Glgt b1 |V mod &, tHoee mt@rcslgbloefle‘ss ~om t he
array was perfornied with a Labconco Vortex-Evaporator or by swe §| ng with

adx6nit rogéhﬂnzbmﬁdm’M 61063 s0; ﬁlﬂ?se haying il 80 74 PEMowSsY] thesmyingtdsmpl e 2
(solid pha_se s ﬂe@ hl’??.'b%(lt i) Pl%%gaoﬂ{bq%méﬂ%?oﬁfﬂsgmﬁoﬂg I%Mg'lcb@ﬁ()pane

trityl resm( vabl oc 0.20 g, 0.24 mmol) was weighed into
a screw cap Vi @lolﬁﬂahcﬂlalmsrof a 1:1 mxture of DMF and chl orof orm was added.
DIEA (0.130 nmL, 0.72 mol) and 2-(1'-bronopropyl)-3 5

benzyl qui nazol i . ]m : e added.
The vial was se cgggﬁga%%g@gﬂ%ﬁ d) 58 %Q%e%&ggué?%lg f’ T %S%%i n was
filtered and waskeast stBesxwiiIManDe xredvtilhy; thd nethDBMnd 2ompesitivas proamidd bereied under
vacuum A 27 | j quot of resip was tr wi th 5:5:90 TFA TES: DCM for 15
- and the. i Nedgide Wdererior i Rthione ey SR A0 B PHET PG SR 6456
yiel d) of the QHhﬂ@sZQllaftriE]B&loilioinﬂilﬁrﬂhtﬂg YoM Edisaash, ﬁﬁoﬁfeldfcﬁ\/&cﬁ&iﬂ' aY@t S showed
>80 % purity. STEP 27 The resin fromStep 1 was swelled in 3

DCM
DI EA (0.130 ni meglicAbpracedhist: )mcédembthtrr@hb!Bé?ﬁzw SUBYCHHPRRACRIE zndgthe bk%s“ mmol )
wer e added. Th%s X gv 0151% heﬁ%?‘éo%qe c@taeg th%%ﬁ@lﬂaypl\{cﬁ rb@irgehﬁyperl-% Blidsdisn of a

cl eaved al i quot ea an approximate 1:1 m xture “of startl ng materi al
and productls Arstattdl(ebncmma_laa@t&mnd)$111D16Emeﬁﬁa‘@mt (Fot gxaynpdd, during wensddnaling,

brom de were ad he ur e e resin
was filtered, %??gfim(a?'aé Bllggbeéa)tmg e 2@5 § g%ratl\?ggu&ua%%"é%é&%g The resin
fi~om Step 2 walksitedi Sﬁlnskeh]@k&rﬂlsfcﬁsfsec%bom nntheta@ncﬁdtﬁre&fbnﬂ'ﬁﬂlél’ ey Eﬁlmaand
filtered. The filtr ?tes were comhi ned nd eva orate of an

orange oil. Thi 8omR{ etais Putpralifihon 1“8@1“ P RAY P élgsnﬁﬁé%%‘lhﬁi‘cgﬁa‘f 3ve 20 HPLC

(acetonitril e- atgly Ghafti@dwh@r PERY] @®y ZhitTBngd thd FYwhOsf a1t 8PSrhardm t he
nono
20  which adversely affects the crop. Thus, in one embodiment, the invention herein
includes application to cells or individuals afflicted or impending affliction with any

one of these disorders or states.

The compositions and methods provided herein are particularly deemed useful for the
treatment of cancer including solid tumors such as skin, breast, brain, cervical

25  carcinomas, testicular carcinomas, etc. More particularly, cancers that may be treated
by the compositions and methods of the invention include, but are not limited to:
Cardiac: sarcoma (angiosarcoma, fibrosarcoma, rhabdomyosarcoma, liposarcoma),
myxoma, thabdonyoma, fibroma, lipoma and teratoma; Lung: bronchogenic
carcinoma (squamous cell, undifferentiated small cell, undifferentiated large cell,

30  adenocarcinoma), alveolar (bronchiolar) carcinoma, bronchial adenoma, sarcoma,

lymphoma, chondromatous hamartoma, mesothelioma; Gastrointestinal: esophagus

-29.



TFA salt. Exanple 3 (conbinatorial synthesis of nultiple con~ounds~ STEP 1:
1, 2-Di am noet hane trityl resin (Novabi ochem 0.95 mmol/g) (200 g, 1.9 mol)
and 1, 3- Diwmoloneprgpane trityl resin (Novabi ochem 1.14 moj ?/)US fi3909 2. 28
25 rnnol) were each placed in different ZO niL pol ypropyl ene Tritted tubes
(Bio-Rad). To each were added 4 nL of DWF, 4 nL of chloroforni, 3 eq. of
DEA (1.0 nL a t

2-(1' (brom)progglluélmguSmecHf{l}%(ﬁqlglﬁ(?lgle{"!zdoIFdCé{r%1 8‘1[{{9 lgl?ﬁgosal%g?aﬁﬁ?lghoﬂa)’(Sion%aCB and 1.8
g, respectivel 3é9ar01ﬂ'm mxmlhumslemryesasdoaia)spax&trea?@iu&aba\tﬁﬁdda@iﬂiomaEach m xture
was washed (3 LoD ther) and 30 dried under

vacuum Anal ysi'$ of §" gﬁ@%ﬁ?@%‘hﬁlgia%ﬂ%ocm% %83? gdme% Vg sEell §pvelne
appropriate qw(mhﬂmﬂatcﬁlﬁﬂﬁ HinpRomE chRinoRAtMors r‘[(zﬁ-?&fs/@al?ébﬁﬂat ¥ioniydma, VO
Ol/ 98278 PC'g/ US01/ 13901 STEP 2: The quinazql i none et h%e di an "Zine resin
(105 nig, 0°10 BN LPYR: el Wpﬁlaé'd%%n@f laggg bovelyp npw{r;gmaf, mbgkarl (2) r owls)

f th rra Y RIS fGsih . nmo
&as pfaged ?/nt gauglgglﬁeCF%{}S E@Hﬁ asmtg ﬁlgﬂ¥](|3)1119blﬂ¥l T‘MT"MO@Q h vial was
added DI JA (0. i@lgnqsagrcn@mpgswrl,}mﬁjm)mr Ineplgotdastemay lalh]élufmat, eekdémin) bladder mfdeO;

n additions were repeate or

e prray, vas ased i SLPORIL St B A SR Bt P o

overni ght. Li qmodtatua(sddnecmmﬂna‘ saimrm,ctlastl‘d(ﬁhmﬁ)lnamia&dxﬁb@ﬂbgﬂomgl pette using
f| ne p0| nt gel - L DS .and t e.resjns were washed (2 DCM 1 x MeOH,
ﬁg d?ﬁr‘é‘B"‘B?wd%lF OFATCIRRM3 CagFisearginomg, SaigemaRIgIstitg %%@ar@lmrag; was
added 2 nL of &brbRia5fiRBadbhdknd, E&M&@mﬁl@wh}sm) TRE: hEH Qc%rﬁef)n bl ock was
shaken for 45 nin and the mixtures were transferred to a ter Dbl ock,
filtered, and (h§aHews!luiar caacingrea), @OIPSglﬁ@rmwa HmtObbbmnmmmgc@laevapor ath ed
| Qi turated twce wt
Ea'? hglr © gl ggol \C/)eé)tﬁl R)Célﬁlqiar%é 113[a,rﬁ(;égr'{°ag th %lgsamo K OStﬁ%sa’tc(gmﬁ} ovi de the
HO salts (unl ﬁbr@mcqmmb@hglmﬁt ﬁmbmsdn@mnytmnmbmaid@sammnh agﬁmgs? %Mﬁ{;hﬁ powdery
or anor pho 1 0 be > o.pure.
Bcanpt oo 475 sratabSmph iR FRd M alpB el mebewnch i
enanti omers byced:lhuunaﬂ c}mhfonﬁn@dt@gmroﬂ@diﬂa (odtB&tafiMdibus G;EHs%B@s§ Qﬁﬁ%phy of three
of these conpo escrl bed_ bel ow. Exanple 4 | ~ N O N~NHZ
25 Col umm - ﬁrﬁ IQE‘est%nd chondrupofbremay %ereeld)ostesamn@gwntdes ng/ L
in EtOH - 43 tumoyépN@ﬂx/ogﬁ&Zt%m. skull (osteoma, hemangioma, granuloma, xanthoma, osteitis

deformans), meninges (meningioma, meningiosarcoma, gliomatosis), brain

20 (astrocytoma, medulloblastoma, glioma, ependymoma, germinoma [pinealomal],
glioblastoma multiform, oligodendroglioma, schwannoma, retinoblastoma, congenital
tumors), spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological:
uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical
dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinoma, mucinous

25  cystadenocarcinoma, unclassified carcinoma], granulosa-thecal cell tumors, Sertoli-
Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous cell
carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma),
vagina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma (embryonal
thabdomyosarcoma], fallopian tubes (carcinoma); Hematologic: blood (myeloid

30 leukemia [acute and chronic], acute lymphoblastic leukemia, chronic lymphocytic
leukemia, myeloproliferative diseases, multiple myeloma, myelodysplastic syndrome),

Hodgkin's disease, non-Hodgkin's lymphoma [malignant lymphoma); Skin: malignant
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PCT/ US01/ 139001 Conditions - 15 mn at 60% EtCH i n Hexane, enantioner 1
eIutes at 4.5 mn, enantioner 2 elutes at 4.9 mn. Exanple 5 5 I \ O\ N

~ N NH Chiralcel QJ, 250 x 4.6 nm (Diacel In - 0.5
rrg/rrL in étd—i g"ndltions - 15 mn at 10% Et OH i n Hexane, Cpél% enantlorrer
el utes at 84mn (S)10 enantiomer elutes at 9.6 mn. Exarrple6| \' OW-~N
Cl ~ NNHZ 15 Co %}lg akADs 250xﬁ znm(IP 1Srrple-
0.5 nmg/m, in B m%&’ﬁ PTORETROMS SR O%: °°7 68 af]ipcﬁé&%?ﬁ%’mae 315Y i omer 1

elutes at 6.5 Bysplaste @i, 1ipoRd, adgiehbl®EmAbfittoBa, Keids ARoriines; bibA@reh! ow
depicts the ICSO activity of t he racemate and the enantionmers - of three

ot her conpoundslasdshaeupblastane abisethe fmapancerrsesl caruavidgtherdmaridstrer was
significantly gug afﬁf?ﬁe%%a {7'81% S BbhelgentBealc m@dent chiral synthesis,

it appears that t e nore"active enantioner Is the R enantioner. -44 WO
111 /98278 PCT/ US01/13901 1Cso OM I1Cso O | 1Cso (~ Racemat e Enanti oner
1 Enantionef 2Agcqéinglypthe poramsigions ¢f the invegtion pge admpgagtered g cefls. B¢ 1~ ~ 40

6.6 NHCNO h‘!-}dnnmétg;l_e’d" M}lm%nggngacﬁmﬁﬂtra']troﬁ obh “heralﬁ‘élgwml}oeﬂctwe/ ddst of¥he

mitotic agents of the invention to a cell either in cell culture or in a patient. By
"therapeutically effective dose" herein is meant a dose that produces the effects for
which it is administered. The exact dose will depend on the purpose of the treatment,

10  and will be ascertainable by one skilled in the art using known techniques. As is
known in 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

15  in which mitosis or meiosis can be altered.

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.

20  Mitotic agents having the desired pharmacological activity may be administered in a
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
discussed below. The concentration of therapeutically active compound in the
formulation may vary from about 0.1-100 wt.%. The agents may be administered

25  alone or in combination with other treatments, i.e., radiation, or other

chemotherapeutic agents.

In a preferred embodiment, the pharmaceutical compositions are in a water soluble
form, such as pharmaceutically acceptable salts, which is meant to include both acid
and base addition salts. "Pharmaceutically acceptable acid addition salt" refers to

30  those salts that retain the biological effectiveness of the free bases and that are not
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CH, Br - 4~ WO CO1/98278 PCT/ USI|1/13901 Exanples 7 and 8 The fol | ow ng
two conpounds were synthesized as single enantiomers by the route shown in
Fi gure 4. wiheystatsga | ndi cate that the nore active enanti omei;ckﬁs{ﬁhgwﬁ
enanti omer. K; (p M K (~~N® S enantioner R enanti oner

2 <0.1 -1 al w,NC ~ NONNH >0 ~J < Br Exanple 9d10 Chkral 4
Resolution b allizatjon wwth Tartaric Acid |Internediate pr epare
in Exanpl e 1y gﬁﬁg%éﬁ%?frﬁﬂm @8“’?%%%1?1‘?’ %W@F‘F‘r’é{ml Hoegapic agds sych agpon

resol ution, preystarordicial hyardbadrhi¥ 8cil Qutfing fcid, %ftnd( hote pﬁ&sg)ﬂac‘ncsﬁm’% dige Figure
4. The process is shown in the scheme bel ow - 1/98278 ON R X ~
N Br A5 10 15likepand organic acids such as acetic acid, propionic a01d glycolic acid, pyruvic acid,

N~NHZ

oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric
5  acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like.
"Pharmaceutically acceptable base addition salts" include those derived from
inorganic bases such as sodium, potassium, lithium, ammonium, calcium, magnesium,
iron, zinc, copper, manganese, aluminum salts and the like. Particularly preferred are
10 the ammonium, potassium, sodium, calcium, and magnesium salts. Salts derived
from pharmaceutically acceptable organic non-toxic bases include salts of primary,
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

15  ethanolamine.

The pharmaceutical compositions can be prepared in various forms, such as granules,
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-
20 active compounds. Diluents known to the art include aqueous media, vegetable and
animal oils and fats. Stabilizing agents, wetting and emulsifying agents, salts for
varying the osmotic pressure or buffers for securing an adequate pH value, and skin
penetration enhancers can be used as auxiliary agents. The pharmaceutical
compositions may also include one or more of the following: carrier proteins such as
25  serum albumin; buffers; fillers such as microcrystalline cellulose, lactose, corn and
other starches; binding agents; sweeteners and other flavoring agents; coloring agents;
and polyethylene glycol. Additives are well known in the art, and are used in a variety

of formulations.

The administration of the mitotic agents of the present invention can be done in a
30 variety of ways as discussed above, including, but not limited to, orally,

subcutaneously, intravenously, intranasally, transdermally, intraperitoneally,
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B PCT/USI11/139(11 The R enantiomer of B can be crystallized selectively by
heating a mxture o Bwith 1.1 equivalents of D-tartaric acid in a mxture
of i soprogapplesand nethanol and then letting the m Xxture rgtguidasigvoi oom

t enperature. anple 9: ~ =00, R=HRacemc internediate B (1.~ g),

di ssolved in 100 nL of boiling isopropanol was mxed with 0.8 g of
D-tartaric acid

T allowed to
slow y reach r’cSIBHIPPSéH%EV dP‘ﬁ?pgﬁn%f‘Vé?agé ah ?C(r{;agl vrg?tﬁwcﬁl%&'tlﬂg&gol id was
removed by fil jnk@hdes TotdxdmbpieNimake matrhbrebhwd)ulﬁs:mdaﬁﬂarﬁmatidmebhaamts;mmnd
allowed to air dr The dried solid (0.8 g) was then dissolved in a boiling
m xture of 50 #ASY ﬂW%ﬁF@ﬁHﬁﬁPh%ﬁaaﬂ@“‘ﬁ@%Fprﬁ%t hanol and allowed to slowy
cool to roomtenperature. After standing oven~ight, the resulting solid

wa.s renoved by, fambfo_ﬂf@{e'cgﬂlp&ﬂﬂs bf 18 @feMidniin 8 litod A€ &b gdntohpratdes, and
allowed to air dried solid was then stirred with saturated sodi um
bi car bonat eqfoﬂla@@nfﬁﬁor{(%l"rl@“@%b ihedt s kP te s ﬁ‘iﬂpoﬁcaé’flét"@mp?‘ﬁ@ gﬁljanl cs were

dried (MySQa), if, VaRaLat d 8 | #6 ng cl ear oil
wei ghed 345 m %L&O% (ﬁglﬁﬁ%’ﬁ‘ %f Odr;g@%t Yo &g% g&e%ﬁgr %§%e§n%§£t§§§v%$s?on of a

portion to t heccﬁn}bmsﬂaefthadem%mdb@mém thesippprt end Kﬁ%lspﬂdé%cqla%‘;ﬁ ofHNMR.  The
enanF ! omer | cal |<¥ 1151 ulg&s amno giv n 1nov<§l b?r}lx Ygeag?ntpﬁugﬁﬁ{ 511 %&{?Je%héb@ﬁé o the

remal _n| ng st ep§ rom nma fromthe pr ocedure
descri bed aboventitstieg nbﬁinhtuﬁi bﬁm@lg lagdn&nﬂmtllﬁed mGcdensi ofmhemdambram: O 2.

PPh3, THF ~| ~ NR X ~ 'O (11/98278 PCT/ cenmic |
C50 uMR | sdfer Pertige aWéOaSs%e‘PflPWWWWS AL GOGEREASERS 19 C%Wl% ge‘ﬁgNo N~NH2

I CH3 | Exanpl egbPhave a low toxicity for human cells. A wide variety of assays may be used for
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.

15 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
invention) is labeled, for example, 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

20  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
of the label is that present on the solid support. Various blocking and washing steps

may be utilized as is known in the art.

By "labeled" herein is meant that the compound is either directly or indirectly labeled
25  with a label which provides a detectable signal, e.g., radioisotope, fluorescent tag,

enzyme, antibodies, particles such as magnetic particles, chemiluminescent tag, or

specific binding molecules, etc. Specific binding molecules include pairs, such as

biotin and streptavidin, digoxin and antidigoxin etc. For the specific binding

members, the complementary member would normally be labeled with a molecule
30  which provides for detection, in accordance with known procedures, as outlined

above. The label can directly or indirectly provide a detectable signal.
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| nduction of Mtotic Arrest in Cell Populations Treated with a
Qui nazolinone 1 ~SP 5 I nhibitor FACS analysis to determne cell cycle stage

by neasuriwg obbéz;gont ent was perforned as follows. Sl _cov-3pgfla}gls§” 3I3Mman
ovarian cancer) were split 1:10 for plating in | Gcm di shes and grown to
subconfl uence with RPM 1640 nedi um containing 5% fetal bovine serum (FBS).

ted with eit | OnM pac|itaxel, 10 _400nM
U nagol i none. TSR IGRaERE 1 GRS graneReyishs fvmies. (s et
conmpounds) f or kiddsitnpotedns rhigl Hedabora @t fyRine hbis@Hd udhf 26 WipdiSsopdotdd, PBS

tai ning SmM, EDTA, pelleted, washed once in PBS containing 1% FCS, and
'f ﬁgna:‘i Ixeg ove F@ﬁtﬂvei%h MoK P reMPeReniynay sdabrled wiflndiffetent labdouget | s wer e

el I eted, wash&d fonGeprodst, Bt Btangik, it ASRbit AR ffmikd i dioum i odi de
gnd 250g of ri bonucl eggellé (RNTAse) A per r#{okl iter a’tg ag"[f%pf or half an

h . Flow cyt try analysis was performed on a Becton-Di cki nson FACScan,
and data from ?gé,amém&% 3¢ t5apvegtonmay Haesbeatved ysxempatiiots tm;jantfors of t ware.

4 VO OL/ 98RTimRCEL SR 14390 ionaz bl none . nds, as well as
t_hg_l cno~n anti - rrtﬁnoti c age{r(litégagaﬁig&tgWogﬁué%éé?a%?sﬁﬁﬁg?%%h afehgr popul ati on
of cells from gaemadral equiadlentsasusedsiesgreddsenibeBMAnoiehlesd. 3., proteln, 2/ M cel |

t 4n. tept). Ot her conpounds.of this cl.ass were found to
ﬁé\sleesisma?:r ( e@%@!@égg nrailgﬁ] oar “§§?°H%r @E&?ﬁﬁﬁe@nolmc}ee hGleafrE teded on of
a Qui nazol i nonfer KBR-tivitpi DhdyanayTie cd@u;mfldira@lytdaﬁldneétwaﬁeﬂigL&@eelﬁﬁé!V'
accunul at i s hupan tunpr cell lines Sl ov-3 ﬁovarl an), Hela (cervical), and
A549 (| ungf wel R HSTRHPB BB oviBs sxmstssiph of ageliylanptolifegationpease®en cel | s per

|1 (SKOV-3 &intekiag b6th ndcIBRAcif 8dusnd@indirbibin(ARANes. B oL 0 10 adhere
:‘Aﬁr 22 hour s, gnd _?%egt{hedcvm t%l veﬁru;ér(l)us ncd\(l)iﬁcelﬁtr t?oeﬁs o) these%w nazol i none

conpounds for d%raHgnpEcellaer pilifseation ptoieéldbihdillgl%d‘/manﬁ'&;d/éh yalesned (Scséeas ned
W th anti tubulg i | S0 .y recogni ze si.n
f1 uorescent| yEJ(Il ﬂé%g%hgg%oﬁ%@égﬁﬁgﬁgg%/e)p\f%sﬁl_%fz elﬂogl%sﬁgcte og%“?%?lﬁ“h aihi ns
DNA) . Vi sual idspebdre protaiebiedihgdr abkigity i hﬁe@ﬂd,ﬁﬁﬁ&?ddmﬂﬁdﬁm&%ﬁﬂd& caused
cell cyclean ~est . 15.in, the nmet aphase stage of mtosis. was
condenged 1a5(r311d nslcgllg%u&ffseakfa%dryh?lg‘f’ggﬁf‘ﬂ @t arﬁil’flitlé‘flérd%r?tﬁﬁt fop pragle golymet s
uni fonnly di spEtraytests SEhoP aliabubibd) dhEshergy RIERL st A Preferred
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

20  antibodies to XSP.

Candidate agents can encompass numerous chemical classes, though typically they are
organic molecules, preferably small organic compounds having a molecular weight of
more than 100 and less than about 2,500 daltons. Candidate agents comprise
functional groups necessary for structural interaction with proteins, particularly

25 hydrogen bonding and lipophilic binding, and typically include at least an amine,
carbonyl, hydroxyl, ether, or carboxyl group, preferably at least two of the functional
chemical groups. The candidate agents often comprise cyclical carbon or heterocyclic
structures and/or aromatic or polyaromatic structures substituted with one or more of
the above functional groups. Candidate agents are also found among biomolecules

30  including peptides, saccharides, fatty acids, steroids, purines, pyrimidines, derivatives,

structural analogs or combinations thereof. Particularly preferred are peptides.
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there was an inhibition of spindle pole body separation. Mcroinjectiou of
anti-KSP anti bodies al so causes mtotic arrest with arrested cells

di spl ayi | ar spindles. Inhibition of Cellular Prol ppin
Tunor nﬁldimﬁgis%gﬂ eated with Quinazolinone 20 KSP I nhi bi tpgrrglrﬁ{éeﬁ 1

plated in 96-well plates at densities from 1000-2500 cells/well of a
96-wel | plate d,endin on the |l i.ne) .and_al | owed.to here/ row for
24 hours. Th_e;éaﬁg‘ﬁ%ela s %@?‘B@C’gﬁ“?ﬁ“@%r‘%agﬁg Oéf)cfji%%@ﬁf‘rcgfdi”tgﬂ rgyes 8’? ug for 48
hours. The ti ngeniRdticMingtdirat TRRMAGLS Ff ExaaRe Burh&o€ONsing efe@dailbBle 6

tetrazol i um baSed assay using the reagent 25

3- (4, 5- di met hykdemegnd|dirpeted ynthegigolayi9e Xrisst HoxsaRreeyPpvadsead sul f ophenyl ) - 2
H tetrazolium > 1 LAEIRLQFEt catal og
#G&3580, Cell Trééﬂéécélgﬁ&@%ég%%@%gvgg%ﬁ%négﬁ? 1%réﬁ%ﬁlfelr ati or? Kssay) was
used to detSer ibmeies hénaturatxempodndy iratbe @rmellfﬂbsctmal Tm@h@lainh@dmum?ér of cells
remai ni ng after hour s expa The,nunmbe remai ni ng
after 48 hoursxrﬁég %Sﬁ‘ﬁaélra@an{) Elg’ oS %jit}%@%é‘a‘ﬁé'? %?&Afﬁ?/l%(l 1 the
nunber of vi al@iuced liiadds ahdl GorhpoiRdsaire thadily rackifidd wroughbdmventivgall or

cal culation of growth inhjbition. The growth over 48 hours of cell]s in
control wells qhﬁrarcahawswébaﬁdﬂﬂr%awaalmaﬂs VIR RRagacplogigal ?@%tm@& i's
consi der ed 10%%9&9&{%%%&% Bﬂ%n&wmehu&i m6@iikations) smi dsShe dmﬁdﬂ ARABQIANAS i s
conpared to th Qui nazolinone KSP inhibitors inhibited cell proliferation
in human tmmresweﬁtationmmdkﬁf:attméo podrwwiragureliamslogs.ypes: | ung (NCl - H460,
A549), breast (I\/DA- MB- 23, MCF-7, MCF-7/ADR-RES), colon (HT29, |3CT15),
ovarian (SIt Oy SulkE T Poe(dohe BOETHBininkKEP2hd 2 8RB RSV OUS
system ( SF- 268 émjreeng?a@{%}ig 3 osteos?ar c%?rg o mcé andacerlgvr cérla (HeLa) .

10 I n additi om fist sappse A smmrd fainple cOBpEses M1mtigﬁg;nt\]@§? aad @@lrug candidate.

grow h-i nhi bi t in_the res nce,.of .th n A Gro was
cal cul ated by Sgl&nﬁyr]i)é Pf g e1t1 rth %%eqrg %Qémggf(}qllcﬁo?&%? h ‘f‘ﬁ%

percent age of Gedihg gftﬁ&\ﬁﬂﬂgﬁind&ﬁtel is gasramrulmdrfm udﬂeammbsmidlas:haﬁlgegore o)
cal cul ated for the co ound; is the estrr&rﬁtt ed .concentration at which growh
F

is inhibitdd bjiffeeugersbrgmskewgen he bgniagies pdigates the preseperd At A& on at
whicli: 100 x {4 g;ﬂfl@ 8t @ﬁlﬁﬁg fo KIS arld pofeatiilyhdHblatind A3 activitp.OThaMslif the

concentrations of compounds are tested in duplicate and controls are
aver aged over b_lﬁdmgebf e dwg\sz@rd}daiﬁ igfliffgrendB-thieseronsl samplelralpioyato dedirei SO

cal culation sc Al p lilstitute (see Monks, et
al., J. Natl. %gnlrlugg 11&%?“%%‘%@%6&%0 1%’1 %% However, the nethod by
whi ch the Nati onal Cancer I nstitute quanti tat es cell _nurrber, does not use
MTS, but i nst ebich reefptredenizidine, ahd Wedingefibeleandidate egena isi dsipromed theeygh

Measur eme nEO of thE n&e ch%lpct)t R bﬁ'rd dl%%%‘.o‘l;so " lﬁ%eﬁﬁotd'in\{ér& y[hé’éo?rﬁjseﬁm flPase assay.

The foll owinhg $0 Ut onsr are use tiron 1 consists
phosphoenol pyr bivdihg nidtetplioassd timi sa@K 8P (sBelyareannii@y) pepﬂdeIﬁﬁE péSiegma

A-3377), 1 nM D 9779), 5 p, acl i taxel 7402) 10 ppm
anti f oam 289 (& rLaG(L ‘gl%gj%ﬂa%lmlﬁf‘%&ﬁ% n@f—l?eﬁogp%% ‘%ﬁg 2 M
MG 2 (WR JT408%65h) the @dﬁd]dlte EkAhé Singing nfodHE Nith tﬁOlblﬂtﬂthmoiét}COHSi sts of 1
mM NADH (Si gma N8129), qr;? m BSA (Sigma A7906), pyruvate |linase 7Um,
L-l1actate dehy@sdeanate Wﬁh ent5Q
25  Inone embodiment, the candidate agent is labeled. Either the candidate agent, or the
competitor, or both, is added first to KSP for a time sufficient to allow binding, if

present. Incubations may be performed at any temperature which facilitates optimal

activity, typically between 4 and 40°C.

Incubation periods are selected for optimum activity, but may also be optimized to

30 facilitate rapid high throughput screening. Typically between 0.1 and 1 hour will be
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WO O1/98278 PCT/USOL/ 13901 (Signma P0294), 100 nM I CSP notor domain, 50
~.g/mM mcrottibules, 1 MM DIT (Sigma D9779), 5 ~, M paclitaxel (Sigma
T-7402), Ioppugagti foam 289 (Sigma A 8436), 25 nmM Pi pes! h?@‘g@?('1§ g( (Si gma
P6757), 2 nM My 2 (VAR JT4003-01), and 1 nM EGTA (Sigma E 8205 o
dilutions (8-12 two-fold dilutions) of the conposition are made in a
96-well m crot ar 3695 Solution 1. Foll ow ng
serial diluti o%&fggglﬁ %&Fffsg ﬁeaéenltaﬁ enﬁraaﬁ‘relgmeglt&révﬁslfg%’fﬁ% £9%n i s started
byI addlh ng 5|o ~cd>m}mﬁlestok m*enr]] added, and tllfbla}ﬁéhembk a%s?ﬁﬂe%f%Ma%d%ﬁ@aﬂHﬁﬁﬁd?

mul ti channel p r_either nual 'y or with automated |i qui andl i ng
devi ces. The n%dgnl% ﬁ&) ‘éfndﬁlaﬁtbé‘néi‘a@then transfen~ed to a microplate

absor bance reader and multiple 10 absorbance readings at 340 nm are taken
for each well Imamefeiragémbodimee, thdbenRhee i\waded ﬁ’frstefd?lfow(%@ﬁﬁgl% ’carym% ok 'S
proportlona% to theI?ATPase rate, is then plotted as a function o

conpound concefiPhatPigHacemspt of the copmatitar  an indiretien the Aandidste a‘ghm ldandmgcqw red
is fit by the {qtdrom itting
program (e, g, et e i peRbAREEE b Mo RyPLBE o R alifiel | <
the. observed Lﬁl’eh'ath@ embpdmlenbmﬂmucrdnmmtem balpbaed. THue fatexamplel ifAene

conpounds i nhi el of ce ne uding cell lines
{ NCF- 7/ ADR- RESpdnli 5%09315"%6?1& fhe préepggx : §/nct())%PV8fhe§°id“€5I“§36°aﬁeﬁovm as
Mul ti drug Resi @sldmm,emdly t]\ﬂ%eﬁt, AllmnaﬁvamﬁﬂtﬁVSanlaﬁﬁteSafgaﬂ@@labé}ecpEHéer

chenot her apeuti c ch as pacilitaxel. Therefore, f he

qui nazol i ngdra]es 8%68"3 %%e lgﬁetl&’ ﬂ@s?“]m?éttm Fﬁﬁ‘?sﬂlstpl"@@}l?mprol iferation, and are
not subject to resistance by overexpression of MDR+ by dnig-resistant tunor
lines. Q her chanpaledstivefenibbiitesd, i3 Saida® dgestnéadded 'ﬁ[bl’[”xﬁtﬂm&ﬁlailon and
proliferation, alt uﬁgh d SO val ues varied. G SO values for th

qui nazol i none Yf%)s:er@ ewechlst thejcompetitor g Ebe ghsenee 2ObInding bbﬂgrcemp@rtoxtrtmn t he

hi ghest conceqilalaétb%cgﬁﬁ@a@éja t L of the
conpounds that inhibited KSP gg?ﬁls\%{;utnat ggﬁg{r}lac}p ?ﬂg&ﬁ,@ Hl “cel |
proliferation,cah¢jate agaat lséqbekﬁéhhplgmm Ofctbfnl@beitonaltel sunodresmt@mbd(vgﬂner ally

Do 20, P daSelfcoRBEN i B P AT LlRTALS, o 10

tzM and severl®$P.have G SO val ues less than 1 E| M Antiprolifexative
conpounds that have been successfull y applied in the clinic to treatnent of

oxarpl e, 1 AgaS LB pORRBREIAET e e SRk ThiskB R 1 Yoy - w1
5-f | uor our aci Iways. IhqmcMnbadlmeﬁtyohoemrlﬁab&eﬁ 180 fied\As(hadigs BV ASE by
Nat i onal Cancer veI 0 Therapeutic Pro

http://dtp.nci® Fﬁt’ﬁkg% ag‘?ﬁ‘ét %CP P@&Pﬁ&ﬁ?&?ﬁ ??@Fat?dnwll@ﬁngf}cté@ PesessATy
proliferatioon oahlp&iﬂidhtsliafrﬂnﬂdlﬁ@y concentration may be useful. However,
preferably, conpounds will have A SO val ues of less than 1 mM More

preferably, ((ME nds.will have G Sq values of less than 20 |.iM Even nore
preferably, 1 Cﬁ’#’ﬁ@ﬂ iRfested 1) scresviag far geydidafe agents Faprils oF medwatingthe, M

Furt her T educta@nlof KSPSEpalingthe TRy &}*c%ﬂibi?&gga%%h&ﬁ?éﬁ of B ¥8bNGL conpounds

with Gso values of less t Some of ul naz I none cobripounds of
t he inventi on aP#ifé #1d;deteaminingray|ajtpratient indie bAplpglC@laS@W@If E&P. flhognibdisow 200 nM

to below 10 n i pr oxi ter 20 g
wer e i npl ant edl}!ll 13 E%‘; ﬁl’tejcglldééa%vmg’?ﬂ%;}?ue{@ﬁgﬁtb lsndg? Kﬁﬁﬁ%ﬁm{l&@? “&aé'r“(?f fomas

har vest ed 2fr omﬁ@ssaw)gémmtcrgtstbumw mrbmmlmldzfi mvinp&tdeﬁWIElﬁbrédﬂeTﬁder S were
approxi mately e ani mals air. matched into treatnent
and contr ol grn(?)eémsqg ! ugﬁbﬁtﬁghﬁgeﬁﬁf’eé‘i‘q&%ﬁﬁ\e SEpdr At Sfrecameehedis & whi ch was
ear - t agged andltérmﬂldm\ﬂecbllldydbﬂisdibahéxv célhﬁ@ﬁiﬁ@r%&*foﬁt'ﬂ@p%@en%é&%rb Initial
doses (10 rrL/k 66 MM Gitrate buffer 0 /0. 9%SaI|ne 10% Tween
80 fornul ati oft B’fbeggﬁb'ftlé@tOréﬁ}ﬁ’ﬁw@lﬁﬁ’ﬁwmgﬁ% aeate generedlyouiéined siovon of 5
ng/ mL) were given on Day 1 follow ng pair matching, dosing at the levels

and schedul es Alegia6adlg d1ffeMn@1@1 SRESNYREP DGkl Y BEnIE 8Kb YanADeks LT B g

nmeasur ems%s wer e taken g
to the native KSP, but cannot bind to modified KSP.
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25 calipers twice weekly, starting on Day 1. These tunor neasurenents were
converted to ng tunor weight by a well-luiown fornmula, W' x L/2. The
experi nen},vd/}ﬁ%sgﬁ‘rm nated when the control group tunor sizgea¢hem;an
average of 1 gram Upon term nation, the mce were weighted, sacrificed and
their tunors excised. Tunors were wei ghted and the nmean treated tunor

wei ght per group.was calculated, In this 30 nodel, the chan I n, mean
treated tumpr WRYGRCORTRIRANdIGEHEE cPMIEN Regited 91the asRys Pt © 111

198278 PCT/ USOddrnk308l ¥ biiflcoard b £dlih GOkaddB 18 Mb T (iR blafiiieany100% t o
give the Wnor growh inhibition (TA) for each gro;q%. Conmpounds 1-5

(bel ow) were t eigwiBernbiestltse Ieaybationé 8l panndes isror AoEne syifigicagfor the bindinglof s
sunmmari zed bel ' =B, f 1 | nvention
show conpar abl gl\élaag%]}t goﬁl?% g?ﬁie%"%t" ggtgggguggt%tgﬁ?g&q %gggf.‘b%}é%pﬁ(;%ﬁogkiﬂ 10 15
Conpound 2 Lonpeuifidaly toonpmatedaldn the @orvpatiododnd| gentraHy label@l agegnd | \ H Br \ h
/I\NI\\N/CI./I%INI\{I\I\L]O : _

determined. For example, where a radiolabel is employed, the samples may be

counted in a scintillation counter to determine the amount of bound compound.

A variety of other reagents may be included in the screening assays. These include
reagents like salts, neutrail proteins, e.g., albumin, detergents, etc which may be used
10 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.

15 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.
20 EXAMPLES

Abbreviations and Definitions

The following abbreviations and terms have the indicated meanings throughout:

Ac = acetyl
25 BNB = 4-bromomethyl-3-nitrobenzoic acid
Boc = t-butyloxy carbonyl
Bu = butyl
c- =  cyclo
CBZ = carbobenzoxy = benzyloxycarbonyl

30 DBU = diazabicyclo[5.4.0Jundec-7-ene
DCM = dichloromethane = methylene chloride = CH,Cl,
DCE = dichloroethylene
DEAD = diethyl azodicarboxylate

DIC =  diisopropylcarbodiimide
. -37-



\' I LN/1 /1 NH 1 "\ -53 WD O1/98278 PCT/ US(11/139(11 Tabl e ASKOV3 Tunor
xenogr af t Vehi cl eConpound 1Taxol Dose &Dai | y x 580 ny/lcg every20

ng/ | cgSchedohed&2days x 4daily x S5Routei,v.! i.v.i.p.# M Cepé"f/u§l§1§‘1 bo88Fi nal
Tunor904.1 126.5554.3 76.890.4 36. OV‘éI ght(l\/ban SEM Tuno

G ow h---41.5%91. 7% nhi biti onM ce withO ~04Partial Tunor Shrl nkageMean

% _ _ 27.9%umpgHhri nka_.geI\/B‘ N ql 5Wei ght LossMortalities010 -54
WO (11198278 PelAS( 1 1/ 1_390,]t L%g%% J Pdurmr xenogr af t Vehi ¢l eConpound
2Conpound 3Tax se &Deul 1meth an% e’eryréfo ng/ kg20 g/ kgSchedul e ~, 3
days x 4dail y% X 5R8m§ .p.-# Mce at Start88s8Fi nal

Tunor 1506. 3, 40 8_ 93 01’61% 855.9 29. 4\\ei ght (Mean SEM) Tunor
G owt h- - - 817 59 %99. 7% nh n&%nevm t h00O7Par ti al Tumnor Shri nkageMean
%  43.5 r Shrinl V@ﬁg‘@ KexicHexrmheny Netditydrgoinoimeane i ght
LossMortalitie 010 -557 /98278 PCT/i; S111/13901 Tabl e CSKOV3 t unor
xenogr af t Vehi ct B8nmpound 4T%3@BPIGFW§@°?&D&¢PW1X 54 ng/lcg20

ny/ kgScheduI ewdfkl y x 3dai |gﬂS>@1®R@tﬂgmphw i p.# Mce at Start8ggFi nal
Tunor 1191. 10 2§9T 26.9= 1 4 (?e@aemena@wfy@ht,(%amaneem&ml

G owt h---40.1 %87. 11 nhi bi t i dedvflverophaspi@@4Parti al Tunor Shri nkageMean

% ----- 44. 49 ulidIShr i nk &ge MeeamethNdisdtzat? % ~12. 269\ ght Loss~Mortalities
~111 -56 VW HOAE1 /98278 #Re€fid acld SU 11139U 1 Tabl e DSKOV3 hi nor

xenogr af t Vehi cHOBonpound 5TepdedxposeotBazdai | ~~ x 5 ' . 25 ng/ kg |20

nmg/ kgSchedid edisliel y x Sda&i | ymethiRoutei . v,i,v.i.p.# Mce at Start ~888Fi nal
Tunor | 230. 4 2@dsyB405. 6= 121ﬂet8ane&ﬂﬂm§)1 -1- 154. OWei ght (Mean SEM Tunor

G owth--- ' 71. 09BE/3. O%nhl,hbthqurbmyq:@thgy t hO10Partial Tumor Shr inl cageMean

% __56.3% __TunmcShri nkage NWH})’B{BPPH&R@% e5 77%Nei ght LossMortalities000

Wiile the presggms inventi on, [yggﬁglygﬁscrl ed with reference to the
speci fic egpodpyrents there hent] be understood by those skilled in

the art that us chang y be made and equi val ents may be substituted

wi t hout departggg fi-omth |r|t and scope of the invention. In
addi tion, manfo? i ficati orPsen{aHi}Or t1 adapt a particular situation,
material, compgsition of u“b]l’(B ?‘gsu %‘r’%‘?}ess step or steps, to the

obj ecti ve, §p|I;y:]3 nd scop yB mf"he sent invention. Al such

modi i cations Ar&% nt ended %m%éﬂw ilﬂ“?ﬁBOS@E%‘énbﬁxaﬂHeroehO&pw appended
hereto. Al 1 gtents and IBUBISRPEFATERs cited above are hereby incor porated
by reference. 5 saturated

- =  secondary

t- = tertiary
30 TBDMS = t-butyldimethylsilyl

TES = triethylsilane

TFA = trifluoroacetic acid

THF = tetrahydrofuran

TMOF = trimethyl orthoformate
35 TMS = frimethylsilyl

tosyl = p-toluenesulfonyl

Trt = triphenylmethyl

Example 1

40 Synthesis of Compounds

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,
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-57 WD 01/98278 PCT/US(11/13901 W claim 1. A nethod of treating
cellular proliferative diseases conprising adm nistering a conpound chosen

fromthe nsisting of: 5 R~ NRRz ON- Ra R3 Rs }
0 @feln Re
m o O N\ "R PR N R Ret HN-ha Re he ROTRENMEN D

chgssntfro(rjn hlydrogen al kyI aryl, al kyI aryl, heteroaryl, alkyl heteroaryl,
substituted a ted stl Lyt e ut ed
het er oaryl , %}X%%El '{l aléFﬁaF eql%gﬁ']oécs)} ar W ad G(EXAJ(%X] je aé&l@gg?ugjent ly
chosen from hyﬂb@g@h g)&ﬂnli)ﬂlmeﬂ@%ﬁﬁhlkmide (230hL). aﬂolqyilsaolyhon wﬁtaelﬂ@bmwryl

al kyl heteroaryl, substituted al substltuted g subs

al kyl aryl, subdterdg(@es W@fee?BhFﬁdroﬁ?Y&feﬁﬂb‘ﬁl??faﬁet £t "?169‘Ipﬁr§%“ %&ﬁ?l or

and R2' " taken hhReGE BﬁrnoftHMQb@végétO"@OTﬁé BRPRBIoR ak bitekd vl%?rcﬁfslyﬁrcﬁhﬁsen from
hydrogen, allryl, aryl, allrylaryl, heteroaryl, allrylheteroaryl

substit uteds al tempbratumﬂ@s atu leagt @oladértlynal 3du e nixirEdvasPPrpd 41 pates @B i ¢ ut ed
heteroaryl, su b ctjjslttm ed KNGSl ﬁe’cgoar y?bxlo'awb ’waQ &ﬂ?el: gﬁ ¥l 8ftdakion,

substi t ut ed oxg oxaalkyl
oxaal kyl het er Oaréshbd wRﬁ5@d v&ﬂaﬁi angd Qridd-nder 8duced pressure over P205, yielding

compound 2 (67.3 g, 65%).

Step 2: 2-Propyl-3,1-[4H]benzoxazin-4-one.
10 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
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
15  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
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,
20 62%). The above procedure gave compound 3 sufficiently pure to use directly in the

next step.

Step 3: 2-Propyl-3-benzylquinazolin-4-one.

Compound 3 (28.4 g, 0.15 mole) and benzylamine (17.5 mL, 0.16 mole) were
refluxed in chloroform (50 ml) in a one-neck 250 mL round-bottom flask for 6 h.

25  After complete consumption of compound 3, the chloroform was evaporated under
reduced pressure. Ethylene glycol (100 mL) and NaOH pellets (0.60 g) were added to
the residue and the flask equipped with a Claisen-distillation head and a magnetic stir
bar. The flask was immersed in an oil bath and reheated to 130-140 °C bath
temperature with vigorous stirring and maintained there for 5 h while the water

30  produced was removed by distillation. After completion of the reaction, the clear

solution was allowed to cool to room temperature and kept overnight to precipitate the
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~ i from
S02 NCR Ra R3, WO O1/98278 PCT/ US01/139(11 R3~ is chosen _
hydrogen, alkyl, aryl, alkylaryl, heteroaryl, allrylheteroaryl, substituted
al kyl', subwoOiotmsms aryl, substituted allcylaryl, substitut ?QTHEB {Sggllr yl,
substituted allrylheteroaryl, and Ris-NH; R3~~ is chosen t1romallryl,

|l ryl heteroaryl, substituted allryl,
aryl, alkylaryl, heteroaryl, allry y -

substituted ar u ' d al kyl.aryl, sub ti_ t ed hetq&oarl,
substituted a|*%&‘ﬁé?@%hggﬁﬁ?Sﬁ%”%%“%%%&@ﬂBFﬁ&ﬁ%ﬁ;we@@g&§/éﬂiéﬁ&t&zy{,d
allrylaryl, heteselmwdrs fibdrbd/bffi eidonasbed/With S0 Fhiet, tah&fileﬁllrééwsu_alﬁyct)ig&ﬂl ute
aryl, substitug%dmaégxl%rﬁl,tay stltzkedahetfrgga I, sub;égtutekg-
al 1 ryl het er oar yi°*"°R f?~6‘-%ﬂ“l‘}§yeff%‘1, tPHe)Fg prowid r?alrmu a:‘ni&)goroalk I
i ndependent |y &b @ﬁinﬁicgmdnbﬁ@r(&gﬁﬁbun@h%%k,o g?kf}gfyi ?f ogen, a yl,
nitro, cyano, dialkylanino, allrylsulfonyl,™allTylsulfonam do, -

' I I ul f onam doaryl, allrylthio, carboxyallryl, carboxam do,
sulfonan1d0$|)g‘ 4 DL brtaanEs deuimazlind-amhosen from al kyl, aryl
am nocar bonyl , v ‘ SRy PNz gUIRZD i< -any , ,
allylaryl, het o @aidnechlokd ¥iSLRIOMM 1o bRSHINWEY bttt SUbSLILUL ed
aryl, substituted allrylaryl, sqbspltutea roaryl, _ e
aIIyIheteroaryﬁ?nﬁnﬁﬂRﬂiﬂﬂﬁf@EmE@muﬁm?n?afggdgrﬁﬁ?h?;éggﬁifyh%gbg?,a
di al kyl am no, NiReba! QEMA! Yed Vo BU0S bt G 9. IS RS YromaD (X
phar naceut i cal | ylgaccepjt aﬁeesag%@ t%garmeo% acial acetic acl ¢ . ). “Bromine (16.0 g,

0.10 mole) dissolved in acetic acid (10 mL) was added dropwise to the above solution

10 at40 °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-(1'-
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

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

15  Step 5: 2-fl'-(N,N-dimethvlethvlenediamino)nronvl]-3-benzvlquinazolin-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

completion of the reaction, the solvent was evaporated under reduced pressure. The
residue was dissolved in dichloromethane (150 mL) and washed with 3% aq. NaOH
20  solution (ca. 10-20 mL). The organic layer was dried over MgSO; and evaporated to
dryness under reduced pressure. The remaining oily product was purified by flash
chromatography on a short silica gel pad using an eluent of CHC1;-MeOH-aq.NH;,
90:10:0.1, to give the desired compound (5), 2-[1'-(N,N-
dimethylethylenediamino)propyl]-3-benzylquinazolin-4-one (6) (6.0 g, 55%).

25  Step 6: 2-[1I'-(N-4-fluorobenzoyl)-(N .N-dimethylethylenediamino)propyl]-3-

benzylquinazolin-4-one.

A stock solution of compound 5 (1.822 g, 5.0 mmol) was prepared in HPLC grade

CHCIs (0.5 mL). A stock solution of p-flurobenzoyl chloride (160.2 mg, 1 mmol) in

HPLC grade 1,2-dichloroethane (2.0 mL) was prepared in a 2.0 mL volumetric flask.
30 A third solution of triethylamine (2.0 mL of 0.5 M) was prepared in HPLC grade 1,2-

dichlorethane. A 100 uL aliquot of each solution was pipetted into a glass reaction
-40-



2, A nethod of treating a disorder associated with hSP kinesin activity
conprising adm nistering a conpound chosen fiomthe group consi sting of

R~ N R2 g%‘”gﬁ Ra R3 Re Rs R~ R~ ~ NRz Rz N ~ R3" %1&50&5%0
01 /98278 "N S92 RARB. wherein: R Re RB and R- N W\ Ra
PCT/ USCOL/ 13901 Re R~ is chosen from hydrogen, alkyl, aryl, alkylaryl,
het eroaryl, al kyl heter oaw , ) N .

véssel using a Beckman Biomet 2000 automated liquid dispenser. The reaction

mixture was shaken using a mechanical shaker, sonicated in an ultrasonic water bath,

and then incubated overnight at room temperature. The mixture was diluted in CHCl;

(300 pL) and washed with 5% aqueous NaHCOj; and water. The solvent was removed

5  1invacuo to provide compound 6 (65%). The purity of the compound was analyzed by

TLC eluted with CHzCh-ethanol-qoncenu'ated aqueous NHj, 100:10:1.

Examples 2 and 3

Synthesis of compounds of General Formula 1d

HNQ )\rRz /dL )\/Rz

alkylene

DIEA, DMF, CHCl, 1 ,
NH~~Resin allcylene

|
NH~~Resin

1) R3"Br
DIEA, DCM

0 2) 5:5:90

Ry TFA:TES:.DCM
N
- R,
R, N -

N
r alkylene

g,

10  All anhydrous solvents were purchased from Aldrich chemical company in SureSeal®
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

15  ina4 x 6 array aluminum synthesis block, sealed with a Teflon-lined rubber
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

20  manifold.
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Rs R~ substituted allryl, substituted aryl, substituted allrylaryl,
substituted heteroaryl, and substituted allryl heteroaryl; Rz and R-' are
i ndependerid yi/spasen frolll hydrogen, al kyl, oxaallryl, ar]yéT/Ugd W;@ryl ,
heteroaryl, allcyl heteroaryl, substihited alkyl, substituted ar
substituted allrylaryl, substituted heteroaryl, and substitut ed " g
all ryl heteroaryl; or RZ.an K ther. forma 3- to 7-nenbere
ring; 10 R3 is chosen fll%l Eimf\)zz ((nggdn%as@f'sg)q%esm Qfa'smggg’gglp%%ﬁ, het eroaryl,
al kyl het er oar ySTEB It b$13+]_’ommmdp1@behfeyﬂ1tyl ﬁsleNdntanoglﬁbmlﬁ,ll’(lW{mthMQ%O Do gt el kyl
allrylaryl, substjtuted, heteroaryl, substituted a et erogar oxaal ky
oxaal>ll ryl aryl , &9 &%Sﬁvﬁtg@afﬁ BRI W“ﬁ agd 3y ofyy lhﬁﬁléﬁﬂéfaP?Pl\’YFs%st i tuted
oxaal kyl het er ogiathorRba0adied. Biss NHrao S 072 dmbB akd2FL b h QP RYE.0gen,
allryl, aryl, al k){l aryl, heteroaryl, all rél het efoaryl, substituted al kyl,
subst it ut ed® arYmzyieynzelin-froae mmw 1) @UBsei Q.48 wehoheress aldeq:| The vial .
substituted al f n S | ¢ ary
\%ys LaLe hgﬁ&?’tlk , 78ne a%-gha[}tﬁove Ht T?u ¢ eg@a% Eft%)rmi @lﬁibw%/ ll%d

allrylaryl, heteroaryl yl het eroaryl, UDSt i ut ed
aryl, subst it u(t3e(d3@l}/lk¥llxarigfbﬁ IsuREM, Lt edlebr emt] driedinnder vanﬂnsmﬂﬂtmg ut ed

e o oo g e BB PRI ol BB g ' 7Y

substituted al \k/&}ﬂl&f@d and S%Shtddkﬁeﬁﬂtlﬁ'geih@rr@g?‘(fﬂ% ylﬁghﬁttﬁetc}ﬁl?agolmone-
allryl heter oa;qvj and R-all cxl ene-; R5, R-, R7 and R8 are independently
?’6‘6

chosen froffl h gifergiedipte. LOMSanplysi shasrsdrr 8024 pisitval | ryl | I In| tro, cyano,
di al kyl ani no, e/l Sy homay] 4 mnfﬂlcar %Pb&&ﬂ%ﬁiﬂe 136 ¥, 0,72

sul f onam doaryl, al kg/ car boxy oxam do
f11/ 98278 PCT/lwneif) 2] ¢-bn®ymnzezhbrnm®r(@é21gw 4gmyiolarede didbdr Blwr\yaﬂ wall s is

chosen from al arny et eroar
substituted al%?{l/li\'(% ansoﬁ%m%elhtog% cﬁ'A-'arIX/ MS a S%S ki Gtcéa Vegalﬁgy(fqé?‘fﬁle‘? Tibstit ut ed
heteroaryl, angp®uinsté t:0negitus dfyiahﬁigemm'fay:ind pédhict. Another 0.130 mL of DIEA

15 and 0.12 g of 4-bromobenzyl bromide were added and the mixture was shaken at 70

°C for 8 h. The resin was filtered, washed (as above), and dried under vacuum.
STEP 3: The resin from Step 2 was twice shaken for 30 min with 5:5:90
TFA:TES:DCM and filtered. The filtrates were combined and evaporated, yielding
140 mg of an orange oil. This material was purified by reverse phase preparative

20  HPLC (acetonitrile-water gradient) to provide 27 mg (17% for 3 steps) of the mono-
TFA salt.

Example 3 (combinatorial synthesis of multiple compounds)

STEP 1: 1,2-Diaminoethane trityl resin (Novabiochem, 0.95 mmol/g) (200 g, 1.9

mmol) and 1,3-Diaminopropane trityl resin (Novabiochem, 1.14 mmol/g) (2.0 g, 2.28
25 mmol) were each placed in different 10 mL polypropylene 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
30 dried under vacuum. Analysis of a cleaved aliquot revealed the presence of the

appropriate quinazolindne-diamine for each in >90 % purity.
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5 R~ 6 is chosen from al koxy, am no, al kylam no, diallrylam no,
N-heterocyclyl and substituted N-heterocyclyl, or a pharmaceutically

accept abl L, hereof . 3. A nethod of inhi bi ti ng KSP Ki pegjydef@sp i si ng
contacti ng“)ﬁ@@ KPnesin with a conmpound chosen fromthe group consisting of:

ORs R~ Rs N Rz Rz, R~ON~R8RaIOROR5Rl~NRZRZSOZNCR4R3 "Rs

R~ Rs d R~~ 4 Rs/
i s Choggn frorﬁﬁ%—%@rﬂu%m&wne %{P}ghdlangpq 1;691;15{5{7' mg@e@?% 'vabﬁs Racatiffhei n: R

al I ryl het er oarggbh ofkRe SRS ihk W@ d r@d dfthe arﬁyth%ﬁlﬂielﬂuﬁﬁzcﬁfn}éhe px‘épjﬂsiiarmmé ed
al kylaryl, substituted heteroaryl, and substi tué allry teroar + Rz and
R?' are i ndepasgiefMEime. dndsemnoh ranpliasrdieg sach vial p SebF’ a%&%?&ﬁ@ fhe agrpy, To

al kyl aryl, het gLoatilas Ahld BEM0IBPR1Y b7 SRS iThidteath Al dryle fustohis t ut ed
aryl, substltut ed -6

5  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 overnight. Liquid was
removed from each vial by multichannel pipette using fine-pointed gel-well tips, and
the resins were washed (2 x DCM, 1 x MeOH, 1 x DCM) and dried under vacuumn.
STEP 3: To each vial of the array was added 2 mL of a 10:5:85 TFA:TES:DCM

10 solution. The reaction block was shaken for 45 min and the mixtures were transferred
to a filter block, filtered, and washed twice with 0.75 mL DCM. The solutions were
evaporated to yield yellow-to-red oils. These thick oils were triturated twice with
ether, dissolved in DCM and treated with 4 M HCl in dioxane to provide the HCI salts
(unknown number of salts per compound) as tan-to-white powdery or amorphous

15  solids. Analysis by LCMS showed all to be >75 % pure.

Examples 4-6

Six racemic quinazolinones were separated into their enantiomers by chiral

chromatography. The chiral chromatography of three of these compounds is

20  described below:

Example 4

25  Column - Chiralpak AD, 250 x 4.6 mm (Diacel Inc.). Sample — 0.5 mg/mL in EtOH.
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WO 01/98278 PCT/ US01/ 13901 al kyl aryl, substituted heteroaryl, and
substit<ited allryl heteroaryl; or Rz and R2' taken together forma 3- to
7- menber edwoiongs2783 i s chosen from hydrogen, alkyl, aryl, h%é%hﬁ{%hf

het eroaryl, allcyl heteroaryl, substituted al kyl, substitut yl,
substituted allrylaryl, substituted heteroaryl, substituted

al | cyl het er oar ; 1| . | | . substituted oxaall ylaryl,
oxaal | ryl het er)()dgpgll_l??ﬁfu i%ﬁllnt%t% §%5§§é€%§1%b?§?tb°§?ﬁ,e "Ifﬁssatgéﬁﬂn’l?ﬁ- NH; R3.
i s chosen fromehapdpwgehelugs kyd.9 maryl , al kyl aryl, heteroaryl,

allryl heteroaryl, substituted all.yl, substituted aryl, substituted
allrylaryl, substituted heteroaryl, substituted all.yl heteroaryl and
R~5-NH; 10.R3~~ i s chosen from al kyl , EXammle S |yl aryl, heteroaryl,
allryl heterdaryl, substituted al kyl, substituted aryl, substituted

al kyl aryl, substituted heteroaryl, and sub uted allrylheteroaryl; R4 is
chosen from hydrogen, alkyl, aryl, all.yla het er oaryl ,

allryl heteroaryl, substituted allryl, sulgstiftuted aryl, substituted
all.ylaryl, substituted heteroaryl, gtituted allryl heteroaryl, and
R-6-allrylene-; Rs, R-, R7 and Rg ar dependently chosen from hydrogen,
al kyl, al koxy, hal ogen, fl uoroal k{l", |tN6Pj6§§no, di al | cyl am no,

al | cyl sul fonyl, al kyl sul fonam do, sul fonam ddtl kyl, sul fonam doaryl,

al kyl t hi o, carboxyal kyl, carboxam do, am nocarbonyl, aryl and heteroaryl;
20 Ris is chos from.al kyl |, al kylaryl, heteroaryl, allryl heteroaryl,
substituted al E{;/ifn,nns' @&é‘f‘@d{”egg%’f ¥ mg @?q)fh?t)eéalaplﬁyl(g-‘rVlgfmlsimdﬁOHt ut ed
heteroaryl, anComlitssi i sitgdaalobs OB RaEY (R)-ARdioR }§Iu%§'9§§ﬁ‘ i Q8 al I coxy,
am no, alk(ianino, di al I ryl am no, N-heterocyclyl ang substituted

N- het er ocyt! y| SPaBROTREr eltesiab? eyt i cal |y acceptable salt thereof. -62 WO
01/98278 PCT/ US01/ 13901 4. A nethod according to claim1, 2 or 3 wherein:
R is chosen from hydrogen, allryl, aﬁ¥khlﬁ¥£8titUted allryl, substituted
aryl, heteroaryl, substituted heteroaryt, ylaryl, substituted allrylaryl
and substituted allrylheteroaryl; 5 R~ is chosen from hydrogen, al kyl and
substituted allryl; RZ' is hydrogen; R3 is psen from al kyl, substituted
al kyl, al kylaryl, heteroaryl, aryl, Lityred aryl, substituted
hereroaryl, substituted oxaallrylaryl H0- Jand R15-NH; R4 is chosen from
allyl, aryl, allrylaryl, allrylhete
10 aryl, and Rl~-al kyl ene-; RS isCI

NH,

15
Column - Chiralpak AD, 250 x 4.6 mm (Diacel Inc.). Sample 0.5 mg/mL in EtOH.

Conditions - 15 min at 70% EtOH in Hexane, enantiomer 1 elutes at 6.5 min,

enantiomer 2 elutes at 8.8 min.

20 The table below depicts the ICs activity of the racemate and the enantiomers of three
other compounds separated as above. In all three cases, one enantiomer was

significantly more potent than the other. By independent chiral synthesis, it appears

that the more active enantiomer is the R enantiomer.
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W O 111 /98278 PCT/USII1/139(11 indolyl, nmethylpyridinyl, quinolinyl,

pi colinyl, pyrazolyl, and imdazolyl. 13. A nethod according to clain16
wherein R3vos1/mbhs NH and R15 is chosen fromlower ailryl; @%%F&
phenyl ; and phenyl substituted with halo, |ower allryl, | ower a coxy,

14. A method according to claim 13 wherein R15 is chosen
fromisopropyl, butyl, cycl ohexyl, phenyl, bronophenyl, dichlorophenyl,

nmet hoxyphenyl , et hyl phenyl, tolyl, trifluoronethyl phenyl and

met hyl t hi ophenyl . 15. A nmethod according to claim6 wherein R4 is chosen
fromlower allryl, substituted | owerExamptegl7 ané§cl ohexyl; phenyl substituted

| ower allcylthio.

wi th hydroxy, |ower al koxy or 10 lower allryl; benzyl; heteroaryhnethyl;
het er oaryl et hyl ; hen%qg@&yh Rler erein R 3 is amno,
| ower allrylamno, di(l owelrEa I?%%dsngle %k\}\%grlgegl Sm nant]ﬂl-nﬁ bé’rﬂbcycl yl.

16. A net hod a@@@rsapwg it Kigwt 4i nirllesdatmdleatmlﬁmme mmaemerfah@mm myR, ethyl,
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Example 9

Chiral Resolution by Recrystallization with Tartaric Acid

10

Intermediate A, prepared in Example 1, can be converted to an intermediate B, which

oxyet hyl, 15

nopropyl,

met hyl am nopr opyl ,

am no) butyl,
et hyl,

xyphenyl ,
tolyl,

nyl et hyl ,
propyl,
eridinyl et hyl,
hyl ,

65 WO

\herein R~ i s

tituted phenyl;
nd benzyl; Rz'
R~ is

3

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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RS is hydrogen or halo R6 is hydrogen, nmethyl or halo; R~ is hydrogen,
hal o, lower allryl, substituted Iower allryl, |ower al koxy or cyano; 10 Rs
i's hydrogeyp pfegidd 0, and R-6 is chosen fromdi (| ower aikyl @, p&h13d0hover
allryl)am no, am no, N heterocyclyl and substituted N heterocyclyl. 18. A
met hod according to claiml1, 2 or 3 wherein 15 R~ is benzyl or hal obenzyl;
RZ is chosen fiomethyl and propyl; RZ' is hydrogen; R3 is substituted
phenyl; R3~ is substituted gnyl ; 20 R3 is substi tu phenyl; R4 is
-(CHZ)", OH or -(CHz) PRI ~ ahefei n mign2oe 3 and poi -3; RS is hydrogen;
R6 is hydrogen; R~ iN R8 is-hydrogen; ¥s_chosen from am no,
propyl am no, and azet nyl}. . Azrerhoti accofidipg fo ¢laim18 wherein the
st ereogeni ¢ center kKo Y um nd RZ~ are atdacthed I's of the R
configuration. 30 -66 WO &/ 98278 PCT/ US(11/13901 2@H, A net hod accordi ng
toclaim1, 2 or 3 conprising adm nistering a conpound of fornmula: R~ N Rz
R2 NSI / ~Ra R3, or a pharmaceutically acceptable Balt thereof. Re 5 21. A
nmet hod according to claim20 wherein:

The R enantiomer of B can be crystallized selectively by heating a mixture of B with

1.1 equivalents of D-tartaric acid in a mixture of isopropanol and methanol and then

5 letting the mixture return to room temperature.

Example 9: X=Cl,R=H
Racemic intermediate B (1.5 g), dissolved in 100 mL of boiling isopropanol, was
mixed with 0.8 g of D-tartaric acid in 100 mL of boiling methanol. The mixture was

10 allowed to slowly reach room temperature. After standing overnight, the solid was
removed by filtration and rinsed with ethyl acetate and hexanes, and allowed to air
dry. The dried solid (0.8 g) was then dissolved in a boiling mixture of 50 mL of
isopropano] and 50 mL of methano} and allowed to slowly cool to room temperature.
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 dryness. 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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Rs R~ R~ is chosen from hydrogen, lovrer allryl, substituted |ower all-yl,
benzyl, substi Wted benzyl, phenyl, naphthyl and substituted phenyl; RZ is
chosen fi vaguwhwdspagen, [ower allyl and substituted | ower aﬁ%ﬂ%bnﬁ@&nR~' is
hydrogen; 10 R3~ is chosen from C~-Cl, al kyl; phenyl; naphthyl; phenyl
substituted with halo, |lower allyl, nitro, nethyl enedi oxy, or
trifluoronethyl; biphenylyl, benzyl and R4 is chosen from

| ower al koxy,
and heteroaryl;

| ower allryl, substituted |ower allryl, cyclohexyl; phenyl substituted with
hydr oxy, |ower allcoxy or Tower al K\RacelRMzYT; |maE&h&ar YI[BEddr, 1o
heteroaryl ethyl ; heteroaryl propyl gra, 8v)-al | rylepamwhern et vy i s am no,
(lov~l er al kyl)am no, di(lower allgyl)am no, [ower allcoxy, or N hetef
ocycl yl. 22.]A nethod according tq claim20 wherein R ijs chosen from
| ower allryl, |benzyl, substituted henzyl and substituted|phenyl; 20 RZ is
hydrogen or lower allryl; R2" is hydrogen; R3. |is chosen|fi~om substi tuted
phenyl and naphthyl; R ~ is RI6-al hyl ene-, hydnoxy | ower |al kyl or carboxy
| ower al kyl; R6 and R~ chosen fron1hydrogeh and hal o;] -G7 wo |
01/98278 PCT/ USOL/ 13" | ( S and R§ are hydrogen; R is chosen fiomdi (Il ower
all cylam no), | (1 ower al "yl )am no, |am_no, pipenidinyl, aietidinyl
pynol i di nyl ahd inyl. 23. A|efhod acco#dinﬁxpo cla®™ 1, 2 or 3
conpri sing adm ni ring a 5 conpoynd of fornulla: Rz' or |a pharmaceutically
accept abl e sal ti af". A nmethod according to claim23 wherein: R~ R~
R is chosen from hydoQgen, A ower, al kyl, substituted | ower al kyl, benzyl,
substituted 10 benzyl, phenyl, naphthyl and substituted phenyl; RZ is
chosen from hydrogen, ver al |yl Qnd substit<ited | ower [al kyl and RZ| is
hydr ogen; and
CHs
i
Example 10
Induction of Mitotic Arrest in Cell Populations Treated with a Quinazolinone KSP
5 Inhibitor
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 10c¢m dishes and grown to subconfluence with RPMI 1640 medium containing 5%
fetal bovine serum (FBS). The cells were then treated with either 10nM paclitaxel,
10 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
SmM 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 250pg of ribonuclease
15 (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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R4 is chosen from |l ower alkyl, cyclohexyl; phenyl substituted w th hydroxy,
| ower al koxy or lower allryl; benzyl; heteroarylnethyl; heteroaiylethyl; 1

S heteroaryd pi,eRyd and R—allrylene wherein R~ is d'(|°WQRn§h Mhisdp 11 no,
allrylam no, amno, |ower al koxy, or N-heterocyclyl. 25. A nethod according

to claim23 wherein R is chosen fTO111 | ower allryl, benzyl substituted

benzyl and substituted. phenyl; IS dr ogen or Iomer allry 200 R~ is
hydrogen; R4 i< PRIYPADIRNEOmpggngs ds Féﬁl)f & E‘PFBE’e%“‘F’P’(S‘?ﬂ%ﬁB‘FB@f%FP’*&%d hal o;

-68 H N-R Rs faused/a it Gl B Butioh o Pl %nuaar@o/ay@a@gﬁwsta@e@rﬁsﬁALS( 11/ 13901

Rl ~ is chosen fromdi (| ower al kyl am no), (lower alkyl)am no, am no,

pyrrolidinyl, peper)@iadgd/M qelhcﬂé?%i$%?l(4laﬁNArﬁ9P¥§h6I Ohpr comppunds afghineless

according to c ing adm nistering a 5 conmpound of
fornlula: R2 29%&%%&nt§1§€%§%g§ %§to claim 26 wherein: R6 R~ R~ is chosen

~ fiom hydrogen, lower allryl, substltuted | ower allryl, benzyl, substituted
benzyl, pheayl, nkonenjar Saivdlediobnation foltaw llﬁﬁ'némhwtlol@fmql@z@lh@s@ﬁs? rom
hydrogen | over al kyl and substituted | @mallryl and RZ' is hydrogen; R3
~ ~is chosen fromC ~ -C ~ 3 alkyl; sub stituted | ower al kyl; phenyl;
napht hyl ; phenyl substituted with halo, lower allryl, lower allcoxy, nitro,
met hyl enedi oxy Todetetming thsvmnatumeqfhl}d G2/M qwh\amylaty'dn hpeartyimoneed lmet Braveycl yl ;

ooy Saver - DORERL ERERRERy 2 s TG hONSIe e o=
substituted be mzy,boo hﬂlts @emlc(lsxm hemmamya Ot dayld permmm@a)yduew@&to,
het er oar yl propyl yl ene, ein Rb is di(lower, allryl)am no,

(| ower ai kyP) aﬁiﬂ?%e Oa?f%* H‘E)‘“S’IaB@\E?atf‘éi‘K‘Elkxﬁrlobsr”ﬁ%“ﬁfé‘?"éPBW@P&‘?FZOIIH%‘@ \ Ra

compounds for 24 hours. Cells were fixed in 4% formaldehyde and stained with anti-
tubulin antibodies (subsequently recognized using fluorescently-labeled secondary

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 spindies, 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-y1)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium (MTS) (I.S> Patent No. 5,185,450) (see Promega product catalog #G3580,
CellTiter 96® AQueus 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
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WO (11/98278 PCT/ US(11/139(11 28. A nethod according to claim27 wherein Ri
is chosen fromlower all yl, benzyl, substituted benzyl and substituted

phenyl ; Ravos1bgeds ogen or lower allryl; R-' is hydrogen; 5p /ﬁgmin?()(ﬁhosen
from substituted phenyl, heterocyclyl and naphthyl; R4 is chosen from
subtituted benzyl, heterocyclyl substi tut ed | ower alkyl and R-6 allrylene-;

R- and R- aremﬁg%?ﬁgagﬂmbg (A0A% ARCLAR LiagliR, AL B GGG 10 R b

is chosen fro yl"am no
pyrrolidinyl, awosthdhiwtionpi peri di nyI | m dazol yI and nor phol i nyl. 29. . A
met hod accor di ng to cI ai m 28 wherein R~ is benzyl RZ is et hyI 15 RZ' is

hydr ogen; R3~~Th<§ 19 ty cglﬁ)ﬁe@gl R/Ofl ttﬂ n e W11¥1 vehicle

di et hyl phenyl , E?

trifluoromet hybrﬂhghgd% DlMS@)I 1mmmﬂteltﬁﬂw@ma @gﬁ}th andﬁthé éxbbvltlf) ?t})&gg%&ﬁz kn)gﬁgenyl ,
b h t t X on en

ﬁ:gh?)%lo eg 1?@%8‘%0@8 %/‘?ffrﬁ’gg%s ‘l“%’/ {% @Whlgﬁlbéﬂlltﬂﬁeﬁw hydr oxy

(lower allryl)panfrdgbnad lluﬁdenQﬁ'xﬁon cefRtiné Wt ﬂfé‘foﬁ&»@inglﬂm%{]%é -5 9@1%5' and

hal o; RS and RS_are hydrogen; is chosen fromdineth
pyrrolidinyl afié%Pitsesst @iﬂgﬁthBé?éLIMCFﬂ hﬁ%ﬂd@c%ﬁﬁhpﬁ@ fH)T29L al m 1 or 2

wherein said dHé?%)em%latthq&%‘@%rOV@ﬁhgsglﬂlé‘Jnﬂxﬁ per?g%équ'% (;%%r |ng of

cancer, hyperplasia, restenosis, and c
Ol/ 98278 31. Anereavp evatadn (He2féh rémab498k ogcqsaxpoma(iﬂ 6, ngd oérchfHeM)RZ Rz O

N~ RS R3 51(ymelrneaid@i'tio§sa n%use tumor line (B16, melanoma) was also growth-inhibited in the

presence of the quinazolinone compounds.

A Giso was calculated by plotting the concentration of compound in pM vs the
percentage of cell growth of cell growth in treated wells. The Gisg calculated for the
compounds is the estimated concentration at which growth is inhibited by 50%

15 compared to control, i.e., the concentration at which:
100 x [(Treatedss - To) / (Controlss - Tp)] = 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 ICsq:
Measurement of a composition's ICsp 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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and Rl is chosen from hydrogen, allryl, alkylaryl, alkylheteroaryl,

substi tut ed all yI substituted al kyl aryl, and substituted aI | ryl het eroaryl;
Rs R~ RZ anf,R4y7sar € i ndependent |y chosen from hydr ogen, Kﬂ)smﬁ%@ﬁ' | cyl,
aryl, al kyl aryl het eroaryl, al kylheteroaryl, substituted al

substituted aryI substi t ut ed O allryl aryI substituted heteroaryl, and

bstituted aljcylh | . R2 and t aken 1 f 3t
S renber ed i B LR RO Bapsipen n Ry mFRRY Ty |
het eroaryl, al Si%fhmpﬂ%@rwpaa%ét giﬁdi'ﬂ-ﬂ’d?')rBO'ppnﬁal—hlﬁ%ahilg%(glgﬁfaﬂ-,

substituted al ryl, substituted heteroar substitute

al | cyl het er oar $139) 8>§a%M|Prugﬂs/I\€8~J<aH|6+8r(§;@?a)ﬂ67¥§)u%§tMMacéa (BRERIT4003-8y1 , 1 ~
oxaal I ryl heter t a . R15- NH-
R3~~ isychosengﬁ%llﬁj% ?él(SItngta%qg@gl? g#@ﬁkgpe%‘w&t}oﬁ&ﬁ%@g%et er oar yI
substi t ut edS al kymhposkiohgteiragde éda 96-ykll 1r3¢xb1$tbn nlaie éabmlngcpbta:rgd%)tsuigst it<ited
het |, subs ted alk etero R sen m hydr ogen,

A kol - ey, “abg g toR e Aoy PS8 4] 9T SIS e TR

al Tyl , substifut,edi 8y yddmgssot;ﬁ bk batliRel 2% 'éé’dh%&e\n' 1T11§Lﬂ?a§/t‘detdéh<?91tf? @t eroaryl,

substltuted allrél heteroaryl, and Rl6-allrylene-; R5° R6, R~ and R8 are
i ndependent | y whisbanntlmipatioyelthegammually kawith altwﬁjd Tidvid hfgléhng deviges. otk y | ,

nitro, cyano, g,]llﬁé,thng ﬁ?ﬂé Qe %léiggijféég t{o%@%ﬁﬁogﬁ e a%yorg li'lcé 1ea?ﬁmagc? l’nul’agr boxani do,

sul f onam doal k sul‘t onam
25 am nocai®onylisprbamoglresivgs hm%nmzrytakeeroSeach mﬂmﬁemnf:m@mmdtwd?hegen allryl,

%Xl » allrylar Xllas’ervgg a?e{ (())fac'iange, w nch %lppo%tc;g{oga I’t {he A a/seLJ1§t]élljé/t}:1|'e%9p o]‘ited lel a R~
function of the compound conceéntration. For a standard ICsy determination the data
acquired is fit by the following four parameter equation using a nonlinear fitting

program (e.g., Grafit 4):

Range
y —

. X 5
b ( IC50>
15

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

+ Background

The quinazolinone compounds inhibit growth in a variety of cell lines, including cell
lines (MCF-7/ADR-RES, HCT1 5) that express P-glycoprotein (also known as Multi-
drug Resistance, 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 Glsp values varied. Glsg values for the quinazolinone compoundé 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 Glsp
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WO f11/98278 PCT/US01/139f11 substituted allcyl, substituted aryl,
substituted al kylaryl, substituted heteroaryl, and substituted

al kyl het enpagiyybgz7¢nd R ~ i s chosen fro_m al koxy, am no, al kr&ﬁgg&%wm

di al kyl am no, N-heterocyclyl and substituted N-heterocyclyl, or a _
pharmaceutically acceptabl e salt t her eof \r,:”hht he prow SO t;\\at when dRB S
R~5-NH-, both an conpoun
chosen from t hcebglgug%ﬁ%qg%% dlggvfe P HE_’LVG ({Hf\‘] v@w ! N@ﬁ%t% Rs R~

and Rl1~ N R2 RZ)'roli‘.tbrhﬁve\cRmpRBldls Eﬂa\‘/\livefb ®bon su&esﬁﬁﬂly&b@ﬁ@ﬂn eI R Y6 o488t al kyl,

I | kyl | . het eroary R~ substituted al kyl,
;%st i ? ut gdagﬁ Cal’g’if é@?‘%&%‘ﬁ“&?@%ﬂ%& have %Iwb%tllﬁttvafy@eaﬁét B?rc%ﬁl}lple iand
substituted al LAISMb l@ﬁfse[%a‘eﬁ{aXéI’GIgoﬁsBﬁ?flﬁ@(ﬁ(oﬁﬁncn"f‘ s%3 nﬂfl%pfﬂ?)goe{ﬂ% ? ﬁ é&gen from

hydrogen, allryl, oxaa , aryl aryl et erd roaryl,
substi t ut edsal ﬂlﬁ:@rbxyusqabsw(l mMthtapxphdecsbngatncmmlt@aﬂcalHmfédt@,rnelvelo%ﬁ@ﬁgl| t u: ﬁd
het eroaryl, and,subs but ed het er oa an ' taken together
forma 3}/ to 7Chl n%euﬁlc mlgfaﬁlb%n@dgjﬁém -8 sgﬁl oG rRORpaTS dit mafRy |, Caryl
allcyl aryl, hetcelrmq;ydh;feraﬂldﬁwt REfuIORH buceSttdivh ntafthe dsedhll Howevgubst it ut ed

aryl subst itute ylary i substifuted heteroaryl, substituted

al I>lcyl het er oar YI*'% IQP’?P‘N}I}- s withihave Gl yalups qfﬂ‘iﬁﬁrﬁ#pdlﬁ’éiﬂe Morapn@@erablsar yl,
alltylaryl, hetghoafly wamalvsy;hsp%lsés%?ﬁexé tha? }:&9 ez ubst i tut ed
aryl, substltute al kylaryl, substituted ete oary ur'ed

al kyl het er d@r y ompruddRwidl lalvé G, eaiees;of less than 10 uM. Further reduction in Glsp values
may also be desirable, including compounds with GIso values of less than 1 M.

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

GlIso values from below 200 nM to below 10 nM.

Example 11

15 Female nude mice weighing approximately 20 g were implanted s.c. by trocar
with fragments of human tumor carcinomas harvested from s.c. growing tumors in
nude mice host. When the tumors were approximately 77 mg in size, the animals
were pair matched into treatment and control groups. Each group containted 8
tumored mice, each of which was ear-tagged and followed individually throughout the

20 experiment. Initial doses (10 mL/kg of a 66 mM Citrate buffer, pH 5.0 / 0.9% Saline /
10% Tween 80 formulation of each test compound having a maximum concentration
of 5 mg/mL) were given on Day 1 following pair matching, dosing at the levels and

schedules indicated.

Mice were weighed twice weekly, and tumor measurements were taken by
25 calipers twice weekly, starting on Day 1. These tumor measurements were converted
to mg tumor weight by a well-known formula, W? x /2. The experiment was
terminated when the control group tumor size reached an average of 1 gram. Upon
termination, the mice were weighted, sacrificed and their tumors excised. Tumors
were weighted and the mean treated tumor weight per group was calculated. In this

30  model, the change in mean treated tumor weight / the change in mean control tumor
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-72 V1' O O1/98278 PCT/LS01/ 13901 R5, R6, R7 and R8 are independently
chosen from hydrogen, allryl, alkoxy, halogen, fluoroallryl, nitro, cyano,
diallryl am NQ0 i%l ryl sul fonyl, allrylsulfonan do, sulfonagigRahif¥bs

sul f onam doal y?, all cylthio, carboxyallryl, carboxam do, am nocarbonyl,
aryl and heteroaryl; 5 R15 is chosen from hydrogen, allryl, aryl,

al kylaryl, heteroaryl  allrylheteroar syhstitute | 11yl ubstituted
aryl, substit uteet A 1OPPATAC) ‘%B@W‘E%‘% g@nﬁg(?/ért%élly ?ﬂ’,e%gﬂ?fy%ﬁ%tgti t ut ed

al kyl het er oar yilib@idd (T fdr3adh@&@N from al koxy, am no, al kyl am no,

dial Il ryl am no, N-heterocyclyl and substituted N-heterocyclyl, 10 or a

phar maceutically acceptable salt thereof. 33. A conpound or. salt. according
to claim3l or 32 Wemwepss 1g (belowy WS@é?Ftﬁfdrlﬂﬁ"WBY%g%ﬁ“?begInk%ﬂ?o,%’ gvye,
substituted alylec, RURRldatitdd@liod HiTabRELCTNaDMES cofitpBSids bEHLE frl@ic er oar yl
allcylaryl, al ryI%et eroaryl and substituted all ylaryl; RZ is chosen from
hydr ogen, & | ripventind stowbemparsblsdctivitigs whertested by yjtimeled; and the 15
stereogeni c center to which RZ and RZ' are atfached is of the R
configuration. R3 is chosen from al kyl, aryl @I | cylaryl, heteroaryl,
substituted aryl, substituted allryl, substituted heteroaryl, oxaal kylaryl,
substituted oxaallrylaryl, R150- and R - ;‘/)\54 is chosen fromal kyl, aryl,
al lcylaryl, allryl Heamnosag {1, substituted al Llyl, substit<ited 20 aryl, and
R16-al |yl ene-; RS is hydrogen; R6, R~ and iﬁ. i ndependent|y chosen fxom
hydr ogen, hal ogen, nmethyl and trifluoromethyW, R 5 is chosen front ailyl,
aryl and substituted aryl; and o '

10 Compound 2 m\
@H

Compound 3 5%
AN

15
pr
e
Compound 4 ) ﬁ?
é KN
20 Compound 5
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25 R16 is chosen from al koxy, am no, al kylam no, dial kyl am no and

N- heterocyclyl. - 73 WO O1/98278 34. A conpound according to claim31 of
formul a: RwooNegmsR2' O N~ R4 R3 or a pharmaceutically aCC?BEﬂR%ﬁ.ﬁ@Jt
thereof. Rs R~ PCT/US(I1/139(1l 35. A conmpound or salt according 181 ai m
34 wherein R~ is chosen from5 hydrogen, |ower alkyl, substituted |ower
allryl, allcylaryl or substituted al kylaryl. 36. A conpound or salt
according to claim35 wherein R~ i's chosen fiom hydrogen, ethyl, propyl,
met hoxyet hyl , phenet hyl, benzyl, chl orobenzyl, nethylbenzyl, nethoxybenzyl,
t et rahydrof uranyl net hyl and (et hoxkeblrdbonyl )ethyl. 37. A conpound or salt
according to ¢laim34 wherein Rz is chosen from 10 hydrogen, |ower alkyl
and substituted | ower al kyl ; SROV3itwmpanogyefh. ; and t he stefeogenic center
to which RZ and_R='_are attached is of the R configuration] 38. A conpound
or salt according to clai{m 3Zhigleer e nCémpamwddhosen Taxom et hyl, i-propyl
c-propyl or t{butyl 39_[A canmpound or salt according to claim34 or 37
wherein R3 is|&eesé&n 15 f|roReilar §1 || Substkigevered ardPime/bg | cyl aryl ,

al | ryl het er oar prhednlaal | dyl aryl, ~ oxaal kgdyhetier oar ydajilysubst | t ut ed
allryiaryl, substituted allryl heterigaryl, substjituted oxaal kylaryl or
substituted ox&apteyl het efoaryilv. 40., A coimpound lor salpt accprding to claim
39 wherein R3lis chosen fli om phenyll, substituted phenyl. benzyl,
substituted befidire atgiashy| vi ngl , substit®ed 20 phen§l viny], phenoxy | ower
al kyl and substituted phenoxy |lower| alkyl, :furlanyl, ' benpofuranyl,
pyridinyl, ing8ngl Tumpast hy 984:F itdi2hy!|, Hfdidble.Byl|, H.€oBbAyl| pyrazolyl, and
i m dazol yl . - y&eight\woO 111/ 9H278 PCT/ US(11/13901"

(Mean + SEM) [

Tumor Growth - 41.5% 91.7%
Inhibition

Mice with 0 0 4
Partial Tumor
Shrinkage

Mean % — — 27.9%
Tumor
Shrinkage

Maximum None None 16.5%
Weight Loss

Mortalities 0 1 0
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41. A conpound or salt according to claim40 wherein R3 is chosen from

hal ophenyl , di hal ophenyl, cyanophenyl, hal o(trifl uoronethyl) phenyl,

chl or oph yl, met hoxyphenyl, carboxyphenyl, nethyl «

et hyl pheﬁ\yﬁm{;g%el bi phenyl yI, et hyl enedi oxyphenyl, net ﬁg%’}%é"%%%% phenyl ,
5 nethoxychlorophenyl, met hyl hal ophenyl , tr|fluoronethylphenyl

but 5~I phenyl , pentyl phenyl, nethylnitrophenyl, dinethoxyphenyl,
phenyl vi nyl, nitrochl orophenyl, nitrophenyl, dinitrophenyl,

bi s{trifluoronethyl)phenyl, 42. A conpound or salt according to claim 37
wherein R3 isi R-5-NH where R~5 i s chosdnblkmom i sopropyl, butyl, cycl dhexyl,
phenyl , bronophenyl, 10 dichl orophenyl, nethoxyphenyl, ethylphenyl, tlolyl,
trifluoromethyl phenyl and nethyl t BKOMWemybr xeA8grafh conpound or salt
according to claim 34, 37 or 39 wherein R~ is chosen fromlower alkylj,
substituted |jower al kyl, | andvdRiete al ||yI|CGongpoyundiher €ampaltd 3 5§ amTasol | ov1er

al kyl am no, di{lower alkyl)amno, |ower_allcoxy| or N hetgrocyclyl. 15 44,
A conpound or| Bakt& accor (i njpaflox 61 ai| m03dg/kBavenr | 3B0whgkei n RZ0 nkeg R~ and
R$ are chosen| §dhedaihydr ogen, hal o, ljow8rdagd# 4yl ; sdaigtxix ut|led dadywers al kyl ,
| ower al koxy land cyano. #45. A conpound or_salt according tlo claim44
wherein R, R6Ramed R$ are hydiwvgen. {20 46.v. A cohpound.or salt apcordijng to
claim45 wherein R~ is halo. -75 VIO U1/98278 PCT/US01/:139f 11 47, A
conpound or sgf Mi@atStadi g to &l ai m{34 whérein: |R i$8 chosen frdm al hyl aryl
or substituted alkylaryl] RZ is lower allryl; Rr' is hydrdgen; and the
st er eogeni ¢ cefitarTutmor whi R0RZ+aRH1 RZ' 34886 284 acBedl 1 itsl63R |t hes.RE29.4
configuration,WeighB is substituted aryl; R4 is substituted alkyl; R s
hydrogen; R6 |@udayeisien| R~ is hal g or cyano; and 10 Rg i|s hydrogen.

Tumor Growth — 81.5% 48.3% 99.7%
Inhibition

Mice with 0 0 0 7
Partial Tumor

Shrinkage

Mean % - — " --- 43.5%
Tumor

Shrinkage

Maximum None , None 2.76% 7.49%
Weight Loss

Mortalities 0 0 1 0
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48. The conpound or salt according to claim47 wherein: R~ is benzyl or
substituted benzyl; R2 is i-propyl; 15 R3 is nethyl- and/or

hal o- substwbuiegh7phenyl ; R4 is 3-amilio-n-propyl; RSis hy@?ﬁﬁfiﬂinﬁﬁ] is
hydrogen; R~ is chloro or cyano; and 20 R8 i s hydrogen. 49. e conmpound or
salt according to claima47 wherein: R-is benzyl; RZis i-propyl; 25 R3 is
p-fluorophenyl; R4 is 3-amino-n-propyl; RS is hydrogen; R6 is hydrogen; R~
is fluoro; acid 30 R$ is hydrogen. -76 WO 11 1/9R27R 50. The conpound or
salt according-tao claima47 vc~herein: R~ is benzyl; R-is i-propyl; R3is
p-fl uorophenyl|; 5 R~ is 3-am no-n-Tabegyl ; R~ i s hydrogen; R~ is hydrogen;
R~ is chloro; {and R8 is hydrogen. 10 51. The conpound or salt according to
cl ai m 47 wherein: R~ i s benzpKOWRuiner xenpgraftyl ; R3 is

3-fluoro-4-metlthylphenyl; 15 R4 is 3-anino-n-propyl: RS is hydrogen;, R- is
hydrogen; R~ ils chloro; and Rshicls hydrGgermund®® 52. Thelconpound or salt
according to ¢laim47 wherein: Rl isibenzy|l; R-is i-propyl; R3is
p- net hyl phenyl| P9%%&Ra i s |3- dMilie-h- pf op§me/ieS is Hdngen; [R6 i s hydrogen;
R~ is chloro; {#f&PdRy i s hydrogen. 30| PEFKSAB/ 189( ddly x 5

Route v, iv. 1.p.

# Mice at Start 8 8 8

Final Tumor 1191.1 £239.6 | 726.9+147.2 90.6 £34.5

Weight

(Mean + SEM)

Tumor Growth - 40.1% 87.1%

Inhibition

Mice with 0 0 4

Partial Tumor

Shrinkage

Mean % 44.4%

Tumor

Shrinkage

Maximum None 0.02% 12.26%

Weight Loss

Mortalities ' 1 1 1
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77 _
R~ is benzyl;
3- am no-
hydr ogen
S02 NCR R3,

conpound according to claimb54 wherein:
| ower allryl,
phenyl ,

hydr ogen,
benzyl ,
hydr ogen,

R3~ i s chosen

hal o, | ower
trifl uoronmet

| ower allryl,
| owe

hydr oxy,
het er oaryl et
am no,

10

'\w%aﬂ@%fm

(1 ower
het er ocycl yl .

WO O1/ 98278 53, The conpound or salt according to claim47 wherein:

RZ is i-propyl; R3 is p-nethylphenyl; 5 R4 is

R5 is hydrogen R6 i s hydrogen; R-is C¥@QRBOQQQOB$ is
A compound according to claim32 of formula: R-~ Rz
or a pharnl aceutically acceptable salt thereof. Rs R~ 55. A
PCT/ US01/ 13901 15 R~ i s chosen from
substituted | ower allryl, benzyl, substituted

napht hyl and substituted phenyl; RZ is chosen from

| ower alrIryl” and substiftapieed Tower allryl and RZ' is hydrogen
from C~-C 3 al kyl; phenyl; naphthyl; phenyl {substituted with
20 alkyl, | ower gtdevshor Rédobra@t, met hyl enedi oxy, or
hyl ; bi phenylyl, benzyl and heteroaryl; and R4 is chosen from
substitutef T owmiclal kKYI Comyamalexyl ; Tpteenyl |substituted with
r al koxy or| | ower alkyl; benzyl; heteroaryl nethyl;
hybeselzet er oar yl peidpyb and R-gakkyl eng) mgher eiln 25 R-6 is
ﬁ%b&héaﬁln?, di (1 ower |al igyity)asi no, ldeitvex 5al Koxy, or N
_19_
Route LV, v, Lp.
# Mice at Start 8 8 8
Final Tumor 1230.4 £227.3 | 405.6 +124.8 | 379.0+154.0
Weight
(Mean = SEM)
Tumor Growth - 71.0% 73.0%
Inhibition
Mice with 0 1 0
Partial Tumor
Shrinkage
Mean % - 56.3% -
Tumor
Shrinkage
Maximum None None 8.77%
Weight Loss
Mortalities 0 0 0

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the
true spirit and scope of the invention. In addition, many modifications may be made
to adapt a particular situation, material, composition of matter, process, process step
or steps, to the objective, spirit and scope of the present invention. All such
modifications are intended to be within the scope of the claims appended hereto. All

patents and publications cited above are hereby incorporated by reference.
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WO 01/18278 PCT/ USfI1/139111 56. A conpound according to claimb55 wherein:
R is chosen fiomlower allryl, benzyl, substituted benzyl and substituted
phenyl ; RAvosnpyggogen or lower allryl; RZ' is hydrogen; 5PB§[]§ .pg en
from substituted phenyl and naphthyl; R4 is R-allrylene-, s yf

al kyl) or carboxy (lower allryl); R-is hydrogen, fluoro, chloro or nethyl;
R5, R- and R$ are hydrggen; R is chosen fromdi(lower allryl)am no, (I|ower
allryl)am no, am no, pyrrolldlnyl and 10 piperidinyl. 57. A conpound
according to claim32 of formula: OR5S R~ NRp R NH \Ra or a
phannaceutical |y acéept abmesthps|of tteh@lrmﬂulaﬁsolﬁelaﬁﬁe difeas@yrpoprisingr sal t

according to clg hosen from hydrogen, | ower aIkyI
substi tuted Iome?ﬂﬁﬁ% ﬁ %ﬁﬂﬂ&?&émsn M Uf éH”BéH%VWﬂ“éﬂeny|, napht hyl and
substituted phenyl; RZ is ghoser®sfrom hydrogen, |ower al kyl and substituted
| ower allryl and Rz’ is hy ; and R4 is chosen from | owe aIIcyI

cycl ohexyl ; phenyl Nibst AU kh _hfdr oxy, | ower 20 2 4
al kyl ; benzyl ; heterQar gt er oaryl et hyl ;

R16- alkylene mhgrel"R 6 is '
am no, |ower al kok

| ower allryl, lgnzyl y substitutgd benzyl and sub§$|tuted phe_yl
hydrogen or | owd Y

Ra
5
0 Rsg
R1 RG
\N
Ro
R, N
N R
Ry’
N R
5057 g,
Ry and
wheremn:
R; is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
10 and substituted alkylheteroaryl;

Rz 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 Ry’
taken together form a 3- to 7-membered ring;

15 Ry is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, oxaalkyl, oxaalkylaryl, substituted oxaalkylaryl,
oxaalkylheteroaryl, substituted oxaalkylheteroaryl, Rys0- and R;s-NH-;
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RZ' is hydrogen; 5 R~ is Rl6-allrylene-; R~ is hydrogen, fluoro, chloro or
methyl; R5, R6 and R$ are hydrogen; RIB is chosen fi~omdi (I ower

al I'ryl am Ray g14shyver al hyl)am no, am no, pywolidinyl, pipegdgiglizon
i m dazol yl and nor pholinyl. I O 60. A conpound accor d| ng to claim3l of

formula: ORS5 R~ NRp R2. N\R a Rs™ or a pharnmaceuti cal I y accept abl e
salt thereof. 61l.. A oun aIt acc rd|n 0 wherei n:
R~ is chosen fﬁ?s)llﬁ WEFPoféoé‘hfyc{rg ﬁi‘g’?lapgl’lalkyéaﬁgs? At dal?%% teroa ryl,
allrylaryl or 15 sudabétithited adylaéulbﬁt)ﬁnadl bryl, sutistuted andwsﬁ,rsubftnﬁtbmyaﬂerogﬁn, | ower
al lryl and substituted. | ower i s _hydrogen; and the stereogenic

kyl :
center to which Rz ﬂltﬁzdal}i}’lget%f%i‘%’cﬁ%wwf’ the R confi guration; R3.. is

- chosen fxom ar ngls §H$§§ﬂ ﬁBlHtaﬁé}l aty, alkyﬁthl‘lyﬂe&&délxyl Ak dI84r 9T Qdkitthted alkyl,
oxaal | ryl arg 0 oxaal Iheteroaryl, substituted allr ylaryl, substit uted
ryl,

~al kyl hetero SLﬂ)lbstittth‘ﬂ a1, exkgttuted wlkatagl, S@bst@u@dslnqtqrmréldan substituted

oxaal kyl het eroaryl lquget rgls chosen fiomlower allryl, substituted | ower
allyl, and R-6-all yEf fein R~6 is di(lower all ryI )am no, (I ower
al | ryI ) at ni no, Raftichosen lfowetydaigkgxikyl, eryl, Nigtaeyi detecdayyl, alkdieteroaryd-' O OL/ 98278

s of a formila as WERRERERH. Frgare s e Rafdiet SRS ety ke
| ci nesi n nodul at or sgGaRed sikiigeteloany], aRdTR PAlk@er-;Ki nesin, a candi date
bi oactive agent and_a conmpound 5 cho§en fromthe gr OUP cons;(l st |1 n%n of: OR5
ORR-\ NI Rs, Rg, R7 and Ry are independently chosen from hydrogen alkyl, alkoxy, halog
fluoroalkyl, nitro, cyano, dialkylamino, alkylsulfonyl, alkylsulfonamido,
sulfonamidoalkyl, sulfonamidoaryl, alkylthio, carboxyalkyl, carboxamido,
aminocarbonyl, aryl and heteroaryl;
R)5 is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,
15 substituted aryl, substituted alkylaryl, substituted heteroaryl, and substituted
alkylheteroaryl; and
Ry¢ is chosen from alkoxy, amino, alkylamino, dialkylamino, N-heterocyclyl and
substituted N-heterocyclyl,
or a pharmaceutically acceptable salt thereof.
20

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

comprising administering a compound chosen from the group consisting of:

0 Rs
Rq Rg
\ N
R |
R \N «
7
N Rs
C
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R ON~Ra RBR~NR2 R NSO2\ Ra R3. 10 15 wherein: RS R~ Rs R~ Rs and
R~\NRRRZ NRAR" R\ NRE R NH \Ra ORe RSRa RS R~ Rs R~ R~ is
chosen fraqupbysregen, al kyl, aryl, al kylaryl, heteroaryl, ﬁ#ﬁﬁ&] hebgr oaryl ,
substituted allryl, substituted aryl, substituted allry Iar stltuted

heteroaryl, and substituted all ylheteroaryl; R2 and R2' are independently
chosen from hydrogen, alkyl, o%aalkyl aryl, alkylaryl, heteroaryl,

al |l cyl heteroaryl, substi ut ed i lryl, substituted aryl, substituted

al kylaryl , . substw@uted netero ryl, @nd substituted qglylhq;eroaryl or R~
and R2' taken toget h /- menbered ring; i s '®hosen” from

ey,
hydrogen, al kyl, agryl alhﬁ heteroaryl, @l kylh |, swybstituted
al lryl, substih'te
-81

t ed aIIryIaryr\\ teroaryl

N Ry Ry
Ry’
N R R
~ 8 7
so;” g,
N R
N 8
Ra and H Ry
wherein:

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

substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
5 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;

10 Rjis chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted allylaryl, substituted heteroaryl,
substituted alkylheteroaryl, oxaalkyl, oxaalkylaryl, substituted oxaalkylaryl,
oxaalkylheteroaryl, substituted oxaalkylheteroaryl, RisO-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;5-NH-;

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

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

Rs, Re, R7 and Ry are independently chosen from hydrogen, alkyl, alkoxy, halogen,
fluoroalkyl, nitro, cyano, dialkylamino, alkylsulfonyl, alkylsulfonamido,

25 sulfonamidoalkyl, sulfonamidoaryl, alkylthio, carboxyalkyl, carboxamido,
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WO U1/98278 PCT/U SU 1 /139U 1 substituted allyl heteroaryl, oxaallryl,
oxaal I rylaryl, substituted oxaal kyl aryl, oxaal kyl heteroaryl, substituted
oxaal kyl he&h ?%J Ri 50- and RI15-NH; R3~ is chosen from ?ggﬁﬂmlall yl,
aryl, allrylary het er oar yl , alkylheteroaryl substituted allryl,
substltuted aryl, substltuted allrylaryl, substltuted het er oaryl ,

substituted all ryI het.ero R3 is chosen tom al kyl, aryl,
al kyl aryl, het eroar”;}’f‘mocéw}'lh@?rﬁeﬁ“gim‘ioary%ubsti tuted allryl, substituted
aryl, substit URGs okt Rén bikyss a&?rs hﬂ(%lﬂ?@‘l‘leﬂaﬂfaﬁﬂl qaarymeter@m sEBithd alked

al kyI heteroaryl; R4 is chosen from rogen aIk , aryl, allrylaryl,

heteroaryl, aliryl hab#itead gl s@@tl@tfsgkmauﬂ éab%zmssﬁi hetes%xlt mdlftﬂ@&u%ﬁdyl
* substituted al | ryl afphmetsyRst itqut ed heteroaryl, substituted
al I ryl heteroaryl, %} R16- %ﬁklfene- Rs, R6, R~ and R$ are independently
~ chosen fron$hydr ogeJRn,s 1sa¢Ho§€|n frcm Mboe% arhiab o@}e'&ﬁmlm Wanlloydanhing [IN-hetéroewslyl cyano,
di al kyl am no, al kyls ul f onam do, sul fonam doal kyl ,
sul f onam doaryl , ?PQP? nn&hgé 1(’03\§//I1§’1<yl car boxam do, 15 anii nocarbonyl,
aryl and hetereﬁdmhnnﬁ&ammnyahqﬁaﬂe&mnmmhyﬁrogen allryl, aryl, allrylaryl,
het er oaryl , aIIctheteroaryI substituted al kyl, substituted aryl,

substituted allryl ubsti t and. subst.i t ut

al I ryl heteroaryl; a% RI%mieﬁ Oéﬂgggﬁl?l}%}ﬁéfpﬁR%mnmSW§ contpgt lln%%gﬁl no,

di all cyl am no, kmesti@tvﬁha@mbydnd%me@ﬁoﬁuﬁbs bipgdonglsthight@t er ocycl yl; and (b)
determ ning the effect of sald andi date bi oactive agent on the activity of
said kinesin. -82 WO 1I{L /98378 PCTI U 5111 / 13911 G4 met hod of
screening for conpoqus t ha ind to KSP ki nesi ng conpr (a) ﬁonblnlng
a kinesin, a candldaté\o'oa ageht’ and a IabeFeg 0 sen from

the group consi stinggof ~~ Rs N R,
Rz' \ RZ \
N N R N Ry
o) N Rs N Rg
\R‘1 ( \R4
10 Rq Rer
o Rs
Ris Re 0 Rs
N
R, R1\ Rs
Ry e N
N R7 R2
Rz X
N Rs N R;
_
5077 R,
N R,
| PN s
Ra and H Ry
wherein:

R, is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
15 substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
and substituted allkylheteroaryl,
R, and Ry’ are independently chosen from hydrogen, alkyl, oxaalkyl, aryl, alkylaryl,
heteroaryl, alkylheteroaryl, substituted alkyl, substituted aryl, substituted
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RR RzZ" R~ ON RS Rg 5 Ra ORS R~ NRzZ Rz SOZ NCR R3, Rs R~ Rs and R~~ N
R R, N RA RS R~-~NR R. H/ N\ R4RsR~RsR~Wnere|n ,|s chosen

fiom hydr ageoiwsabd ryl, aryl, allrylaryl, heteroaryl, allcyp gﬁ;t;
substituted allryl, substituted aryl, substltut ed aI | cyl ary su |tut ed

het eroaryl, and substitut ed al l cyl heteroaryl; Rz and R~ are |ndependently
a1yt het er oar yl - schaped g SFRE anf ooy By Rl e o

a etero

al kg;l aryl, substi tutab@thgttlerﬁamww t(aﬁdlembbleﬂlrmg,t ed all ry:?get er Oﬁl‘ yI ) ?[o?
Pydr Eéen15af o s B Ao A o e PSR e oAy
substituted al kyl, sthibted Mcadsuditithted &ybmsﬁme@in@iawl@BMlmteéHé%c%érwt ed

het eroaryl , substltuted al |l cyl heteroaryl, oxaal kyl, oxaallcylaryl,
subst i t ut ed’ oxaal | yfustited gledhsteronpi prdelat praalisidng: substituigd oxaalkylaryl,

oxaal kyl het eroaryl 10&@911(3’:@1@%&1%5%6(1 ogﬁllqﬁgéteroaryl, R;50-and R;s-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-;

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

15 substituted alkylheteroaryl, and R¢-alkylene-;

Rs, Rg, R7 and Ry are independently chosen from hydrogen, alkyl, alkoxy, halogen,
fluoroalkyl, nitro, cyano, dialkylamino, alkylsulfonyl, alkylsulfonamido,
sulfonamidoalkyl, sulfonamidoaryl, alkylthio, carboxyalkyl, carboxamido,
aminocarbonyl, aryl and heteroaryl,

20 Rysis chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,
substituted aryl, substituted alkylaryl, substituted heteroaryl, and substituted
alkylheteroaryl; and

Rjs is chosen from alkoxy, amino, alkylamino, dialkylamino, N-heterocyclyl and
substituted N-heterocyclyl,

25 orapharmaceutically acceptable salt thereof.
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VI'O OL /98278 PCT/L'SOL1/139(11 R3~ is chosen from hydrogen, al>yl, aryl,
allcylaryl, heteroaryl, alhylheteroaryl, substituted allryl, substituted
aryl, su thyIaryI substituted heteroaryl, subsbpiiiistfizoo
alhylhetggga F and RIs-NH; R3 is chosen frontal>ty| aryF ﬁﬂy laryl,
het er oaryl , alkylheteroaryl substituted allcyl, S substituted aryl,

bstitut d | kyl |, het er. |, bstituted
Zrlfy:hgtgrogryr ari i's @%ﬁ”ﬁ?gW$ﬁp§%0a£%‘“§|% Téuafy: uaﬁkylaryl
het eroaryl, Igif hhec;[s?en 8 1¥<%ro Selilli)e é}'/l}zg gubgtltu aH %Hﬁﬁt{u‘u{eﬂ %ﬁﬁi h%{c}(c!aryl

substihited al u éroary

al I ryl het eroaryl, aﬁlcktlﬁrtai Heyehmnﬁl, alkﬁﬁy]RsubthutedFAHqé]myl aR® sdrsttuieddependent | y
chosen fronthydrog ﬂ al k ,_alkoxy, hal ogen, fluoroal kyl, nitro, cyano,

di al kyl ani no, " al | rH<th ¢Q§%ﬁn al kyl sul f onani do, sul f onani doal | cyl

sul fonam dogr yk, js é‘lhds&i/fr&ﬁ'h?drogﬁr PRyl ksiiu@agxam do, ami nocarbonyl, aryl
and heteroaryl; R-5 is choSen front hydrogen, allcyl, aryl, all ylaryl,

het er oaryl , aJRyWﬁe@em@aryl 1 S substituted allcyl, subst i t ut ed aryl,
substituted al r t

al hyl het er oar y1™ 5&k&9%%§§dﬁ%§énﬂFq' 9 ﬁﬁbﬁhlwgﬁgﬁgqgﬁ'lkg%gﬁ$% F

di al kyl am no, N-hemeb@mm@imiaamﬂ.smmanmdUXQﬂq&mﬁémé}GBthyb&iand 20 said
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uL. As. AN9. A’ Aas. ANA ;. AX. ASN. AN.AAAN.A.A(.AAF".AAF(.A AF;
A A us. A A ; RsIABYdEeEen; AN, AN . AYa. A N . As. AF; *. Aas. A3NL. A. A3;
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or a pharmaceutically acceptable salt thereof.
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R7is halo;
25  Rgis hydrogen; and

Rjs is chosen from amino, propylamino, and azetidinyl.

19. A method according to claim 18 wherein the stereogenic center to
which R; and Ry are attached is of the R configuration.
30
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5 21. A method according to claim 20 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; alkyl; phenyl; naphthyl; phenyl] substituted with halo, lower
alkyl, lower alkoxy, nitro, methylenedioxy, or trifluoromethyl; biphenylyl,
benzyl and heteroaryl; and

R. is chosen from lower alkyl, substituted lower alkyl, cyclohexyl; phenyl substituted
with hydroxy, lower alkoxy or lower alkyl; benzyl; heteroarylmethyl,

15 heteroarylethyl; heteroarylpropyl and Rj¢-alkylene, wherein

Ry is amino, (lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, or N-

heterocyclyl.

22. A method according to claim 20 wherein
R, is chosen from lower alkyl, benzyl, substituted benzyl and substituted phenyl;
20 R, is hydrogen or lower alkyl;
R,’ is hydrogen;
Ry 1s chosen from substituted phenyl and naphthyl;
R, is Rig-alkylene-, hydroxy lower alkyl or carboxy lower alkyl,

Rg and R; are chosen from hydrogen and halo;
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R; is chosen from hydrogen, lower alkyl, substituted lower alkyl, benzyl, substituted
10 benzyl, phenyl, naphthyl and substituted phenyl;
R; is chosen from hydrogen, lower alkyl and substituted lower alkyl and Ry’ is

hydrogen; and

R4 is chosen from lower alkyl, cyclohexyl; phenyl substituted with hydroxy, lower
alkoxy or lower alkyl; benzyl; heteroarylmethyl; heteroarylethyl;
15 heteroarylpropyl and R;s-alkylene, wherein Ry is di(lower alkyl)amino,

alkylamino, amino, lower alkoxy, or N-heterocyclyl.

25. A method according to claim 23 wherein

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

20 Ry’ is hydrogen;
R4 is Rig-alkylene-;

Rg and R are chosen from hydrogen and halo;
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with hydroxy, lower alkoxy or lower alkyl; benzyl; substituted benzyl,
heterocyclyl; heteroaryimethyl; heteroarylethyl; heteroarylpropyl and Rie-
alkylene, wherein

R is di(lower alkyl)amino, (lower alkyl)amino, amino, lower alkoxy, or N-

20 heterocyclyl.
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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, and cardiac

hypertrophy.
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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,

15 oxaalkylheteroaryl, substituted oxaalkylheteroaryl, RisO- and R;s-NH-;

Rj;- is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,
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 Rj¢-alkylene-;

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

25 aminocarbonyl, aryl and heteroaryl;
Rs is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
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25  Rygis chosen from alkoxy, amino, alkylamino, dialkylamino and N-heterocyclyl.
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& 109! & ()- O 0&ME9% &A(cbmp&f’xﬁr@gafﬂ-ﬁ belingho o 9 w}, el 5 Hhosen
"10% ! & ()-. F 10%!& ()-10LFL10L! L10L! L QR

15 from aryl, substituted aryl, alkylaryl, allcylheteroaryl oxaalkylaryl oxaalkylheteroaryl

£

substituted alkylaryl, substituted alkylheteroaryl, substituted oxaalkylaryl or
substituted oxaalkylheteroaryl.

40. A compound or salt according to claim 39 wherein R; is chosen from
phenyl, substituted phenyl, benzyl, substituted benzyl, phenylvinyl, substituted
20 phenylvinyl, phenoxy lower alkyl and substituted phenoxy lower alkyl, furanyl,

benzofuranyl, pyridinyl, indolyl, methylpyridinyl, quinolinyl, picolinyl, pyrazolyl, and
imidazolyl.
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/ 109BB& () - gG+4010% ! & ()-1010% ! & () -! #3x4L010% ! & ()-1010% ! & ()-1010% ! &
()-1010% ! & ()-! hH+4010% 1 & ()-1010% ! & ()-1010% ! & ()-1010% ! & ()-! #3x401
0% '& () - WolfiMsA () - ! PCTAYSOL13001

*: D _2+4010% 1 &010% 1 & ()-1010% ! & ()-1010% ! & ()-1010% ! & () -1 #3x4(010% ! &
()-'DENOZded@r4010%'&#3x4010%'&()-'010%'&()-'010%'&()-'010%'&()-'#

3x4ekpw }  D+4010% 401 Q/ & % ()-!010 & ()-101

0% ! & \(Ng-l{ o+401ocﬂ8f# %) ‘% qon% 6%707 L \(33%54%%6‘%/6“18%% OPﬁh‘g%%‘l& ()-10
10% ! & ()-! CG+Md;ﬂh%}’1,&i1lﬁa)leﬂh@ﬂ.}®%y£r&p(1§nyl Qﬂ@%lﬂl&réﬂlcthﬁﬂfﬂl%}ﬂ& ()- | #3x4010% ! &

()-1010% ! & () 41 NDLAOL00 | & () #3x401004 | & () -1 010% L & () -1 01094 1 & () -1 010%
1 & ()-!#3x4 hlorophenoxyniethyl, methoxyphenyl, car henyl, miethylphényl, ethylp enyl,

E ?+4010% ! 010841 &ithenyIH3 @R dx§pilehy!, R&AYshifontiphéBd0% ! & () -!010% ! & () -

hH+4010% ! &D0109jhogchipraphanigmedhyihalapheyh difegromsetiylphenylobgtylghenyl, 1 010% ! & () -

|1 #$2345CGH4010% 1 & (}-1 010%. 1 & () LOTO% | & (}-101Q% 1 & () -] 0% !& ()-
1010% ! & () -! é@e@%ﬁ%‘ﬁﬁg@?@‘%@ﬁ%@%@ﬁe@(Bhgf”gi%%&?@"(}@?@ﬁg}@ & 0 (? 0
10% ! & ()- | #3xHDKOBYY, figitbPiay], bisGa09gromethyph#da( 010% ! & ()-1010%!& ()-10
10% ! & ()-1010% ! & ()-! abcdnophlL04010% ! & ()-!010%!& ()-!010%!& ()-! #3x4
010% ! & ()-1010% ! & ()-1010% ! & ()-!pqrz° @40109%910% ! & ()-!010% ! & ()-!010
9% ! & ()-1010% ! & ()42 #34Euarpn®or(splt h¢0bﬂiﬂr@1t6%aﬁn&®$ﬂ)%cin&la(ls RIsOUB% ! & ()-! 01

0% 1 & () -1 010%, 401090109, 1010% ! & ()-!0
10%/9!&'(%)-1010/{“%@ IS% {) bﬁ%’i"& tyl(‘f %W ?Smy @E"m%‘%}&y =&()¢ 0

F10%! & ()10 dl@hld;t@phdﬁyT %&%@maylmfyu}ﬂ{aﬁﬁlt&y( Jrifllct@feth@ptehyl and 096! & () -
) 2 bSI 10%! & ()- 1110961 & ()- 110%!1 & ()~ bBI'10%! & (1'10%! & () -
110%! & ()- ! 1068VI8eRhenylof hs11 10061 & ()- 110%! & () -

"#*ACYY9* 1 109% 109! & ()- ! 10%! & () 110%! & ()- )?i bS! 10%! & () -

171581 1091 & () 1 01 & TFIR Yook KAt 2 TSGRt Rait 0001 & () -

) ?i bS! 10%! &' (ghosdntirlofvel Mcyly XD§tink @A Aok &L, 4nd- R{Qa@%’é)& hereinOYR! & ()

) ?2i bS! 10%! & ()-. 1 10%! & ()- yY9*!10% 10%! & ()- ! 10%! & ()- !10%! & ()

) ?2i bS! 10%! & (J1ne,1lpwEh a&(Yéf)mm?p drtawen ol ylprping lgwer alkpgwsor B-liejeroavalybe1 & ()

) ?2i bS! 10%! & ()- !10%! & ()- ~bF*110%!& ()- !10%!& ()- !'10%! & ()-

| 10%! & 21 bS! 10961 10%1 & ()-..9%/5zZ: *1 10% 10%! & (

1 10% | & 8 15 ? 10%! &1 () - %é%@}@ g?x)salt? Bigé)lte 1%3@37 0539 Whereln 55 R6, R;

<GH JK} aE) ! 10%md& (e chodddMedndhidrogeh A ek Atkcyl! dd¥tléd (ower b (y%!w%r ()-

) ?2i bS! 10%! & ().- KLVXZ\AvV6)!110% 10%! & ()- !10%! & ()- !10% & ()-

110%! & ()- ! 1898v@nd pyanpoi hsh mmopgf J) ! 109 109% 10%! & ()- ! 10%! & () -
110%! & ()- ! 10%! & ()- 110%!& ()- )?i bSqr|}~~bF)!10% 10! 10%! & ()-

110%! & () - 110%! & () - llO‘V@l & ()- 110%!1& ()- )7?i bSvVe)! 109 10%! & () -

1 10%! & () - I10%>I 3¢) - A qemornd ¢rsalt pacguhinggo ¢ lmf“‘PWBQFIJ?) ts3 Boantdtua100s1 & ()
1 10%! & () - %9 dedn ) - 110%! & ()- !10%! & ()- )?i bS~bF)!109% 10! 10%! & () -
1 10%! & () - %1 & ()- 110%! & ()- '10%!& ()- )?ibSvVe)! 10% 10%! & () -
110%! & () - |10%|& ()- 110%! & ()- '10%! & ()- )?i bSfJ)!109% 10% 10%! & ()
1109%! & ()20 ! 109! &6() - A dYohdd dn)salt hkQfileo Claim 43 WhASEMEA,'id A8 109! & () -
110%1 & ()- 110%! & ()- 110%1& ()- 110%1& ()- )?i bSUsRI! "10%5! z& ()-

F 10%5! z& ()-)10!!10! 10! ~910% & ()-!10%! & ()-

) 2i bS% . / 01GHgG+1010%5! z& ()-!!!010%5! z& ()-!!#3010%5! z& ()-!!010%5! z&

()-11010% 5! z& ()-!!010%5! z& ()-!! H JKLT_hH+1010%5! z& ()-!!!1010%5! z& () -
11010%5! z& ()-!1010%5! z& ()-!!#3010%5! z& ()-!!010%5! z& ()-!! _ghoy ?+101

0% 5! z&010% 5! z& ()-!!010%5! z& ()-!!010%5! z& ()-!!010%5! z& ()-!! #3(010%

51z& ()-!!d@1010%5! z&#3010%5! z& ()-!!010%5! z& ()-!!010%5! z& ()-!!010%

51z& ()-!!#3 D+1010%5! z&#010%5! z& ()-!! #3010%5! z& ()-!!010%5! z& ()-!!01

© 0%5! z& ()-!1010%5! z& ()-!!{_?+1010%5! z&010%5! z& ()-!!010%5! z& ()-!! #30

10%5! z& ()-!!010%5! z& ()-!!010%5! z& ()-!!cG+1010%5! z& ()-!!010%5! z& ()

-11010%5! z& ()-!!1010%5! z& ()-!!#3010%5! z& ()-!!010%5! z& ()-!!"' ()*+hD+10

109%5! z& () #3010%5! z& ()-!!010%5! z& ()-!!010%5! z& ()-!!010%5! z& ()-!!#3

+8<CHI T[ ?+1010%5! z&010% 5! z& ()-!! #3(010%5! z& ()-!!010%5! z& ()-!!010%5!

z& ()-11010%5! z& ()-!! TUWMKbdhH+1010%5! z&0010%5! z& ()-!!010%5! z& ()-! ! #

3010%5! z& ()-!!010%5! z& ()-!!010%5! z&-(P-!! df hi wxyzcG+1010%5! z& ()-!!01

095! z& ()-!1010%5! z& ()-!!1010%5! z& ()-!!#3010%5! z& ()-!!010%5! z& ()-!!

z{hD+1010%5! z& () #3010%5! z& ()-!!010%5! z& ()-!!010%5' z& ()-!!010%5! z&

()-!!#3[ ?+1010%5! z&010%5! z& ()-!!#3(010%5! z& ()-!!010%5! z& ()-!!010%5!

z& ()-11010%5! z& ()-!!hL01010%5! z& ()-!!010%5! z& ()-!!010%5! z& ()-!! #30

109%5! z& ()-!!010%5! z& ()-!!010%5! z& ()-!! @1010%010%5! z& ()-!!010%5!

2& ()-11010%5! 2& ()-!1010%5! z& ()-!!#3010%5! 2& () -!!hD01010%#3010%5! z&
'()-11010%5! z& ()-11010%5! z& ()-!1010%5! z& ()-!! #3[ @1010%010%5! z& () -
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11\ ; @ Hs08109%r k& ()- SO&L0%~ o0& ()- s@910% & ()- F710% & ()-
10% & ()-) & 10% & ()-w ] (<)@ éi)f[yo '&i ()@Séga/écOZ)(lm’)EiB% & (). 10%
- LO10Rp ofbdys) & 710% & ()-2d[[:j]< % ()- - PFLOUEE& (s %
8 Vit o f‘)@léw&' ()-) F"10% & ()-%49{29] ] <@ 10%: ()- @FE@W%"()-
(10%88 (). T10%& ()- 19" 100n& (). 10%& (). 9>GRAN[:]]<@ # 10%
()- H#F10% & ()- . g#10% n& 8% 00 () A0 & ()M T10% () -
hal[:j]<@ &&10%&‘(3 §ABaRuRd Py saltageapding fockaim 34 yt IB%& ()-m gpyY10%
n& ()- yY10% &R{ )s—choe{eZQ)‘o}rF@}Q&S)%rﬁulfshmte\dal 1&%& ()- 8. 10%&()-! .
10% ()- 2Q10%& () &ndo%& (). "SL) 10% & ()-10 10 10
0" f#10% & () - f§316£®W/8f& I Rag1s pydrogee; el)dt w@%@n(c)csrrtpq 1p WirO@: anddR1 0% ~
(8 (- yi0% & () ul sl Qonflshih™ k& O e10%~ya (<) |*10%

& ()-1d8|[: qdC@ $Y&$@ 10% & % & ()- |W10% ~ \& ()- S 10%-

& ()-z FMLOB%- Ry {s)subsyitytadomd; & () 8N| [ NA410~ 10~ 10~ LL910%6 f‘o%@&FZ)m%

& ()- &*10%~ &L' 10%- & ()-A5F| [: NA4L () -

10(%& - %ﬁ)@&&%ﬁ%ﬁ%@?ﬁw&& %) , 10%X&& ()-m C 10% X&

& ()-nt Y|[ I\Rﬁfkﬂhydlﬁ)g@f&&() 10988& ()- 109%& ()- 109 X& & ()- 10%

& ()- ) (109%&g v|[:NA410 SF5510% X& & ()- . 109%K&& ()- *10U%X&&' () -
' 9109K&& () - & }él '()-) $109X&& ()-3sRl -10%E z& ()- S10%E z& ()-

Y 10%E 7& ()R, ikGabOr A@; Q%€ ()-Y -18 100& ()-1 G| [:sRL , 10%& ()-

10%E z& ()l 10% & ()- s10%E z& ()- 10%E z& ()- 10%E z& () -
0  Rgis hydrogen.

48.  The compound or salt according to claim 47 wherein:
R; is benzyl or substituted benzyl;
R; is i-propyl;
15 R is methyl- and/or halo-substituted phenyl;
R4 is 3-amino-n-propyl;
Rs is hydrogen,;
R is hydrogen;
Ry 1s chloro or cyano; and

20 Rgis hydrogen.

49. The compound or salt according to claim 47 wherein:
R, is benzyl,
R; is i-propyl;
25 Rjis p-fluorophenyl;
R4 is 3-amino-n-propyl;
R; is hydrogen;
R is hydrogen,;
R; 1s fluoro; and

30  Rgis hydrogen,
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'|[:-110zE z sL910%E z& ()- Y* 109 & ()- Y* 10%& ()- $10%E z& ()-

“ #109E z& ()- , 10%z& ()- \bAL10zE z' 10% & ()- s10% & ()- 10% & ()-
F"10% & (o ¢ () - 102E z10zE z i:|[: AL10ZE z L10% & () -pcshiihifidy) - 10%
& ()- “10%& ()- s10% & ()- 10% & ()-8S.|[:Al10zE z ! 10% & ()- , 10% & ()-

S10% & ()- &10% & () - @10%&() 10% & () - cC~|[ -110 " 910% & ()- 210%

& Y1810% & +10% 0% -eybA110. 10% & ()-
Fl(()g/é‘c"& ()-y (12)%?0& () “’%0 %g}ﬁkm %‘)a“%}‘b gd %&S‘%‘*fte?io 10 048{ 29A11(())

Y109 ()-z& SMROMkeryl) - & 10%k c& ()- & 10% & ()- f10% & ()-

f 109%& () - Sw ?{Z9A110 (210%< & ()-& 9 z10% & ()-& | 10% & ()-4& 6l
109%& ()-4 'l BOSGBRPYY -4 Y109k & ()-z?Kb|[:-110k L910% & ()- |3109%
& ()- 010% &}@13 sk y& ()- 1+109& ()- ~*109% & ()- !=bAl10k

0GL0%" z& () - %z&& @QO0%E&z& ()- 9@ 0% E&z& ()- 10%E&z& ()- 10k
10k | [: A110k M@@/@Mn@opy@ylo%E&z& ()- &10% E&z& ()- &10% E&z& ()-
10%2 E&z &' () - ff/‘g&z& ()-zW | [: Al10k $@ 10%E&& ()- $@1098 8 & ()- Yg
1098 $8 & ()- V08P ()-  109%5%$z& ()- | WOUE&#& ()- 1({|[:AL110k

dYY1109%& () /m@w&gge& ()- 3.10%E&z& ()- s+10%E&z& ()- $@10%& ()- $@
10%z& () - lg\]sz810k sdF’ 1095~ S& ()--10zE&z10zE&z10zE& 10%E&z¢& () -
s910% E&z &' () 61e83% ()-f i YY1100E&& ()-hl |[:fY810k 10% & ()-

LT10% & ()- Eﬂg Fodeh: y10% & ()- nF 109%& ()- RF 10% ()-W)| [:f Y810k

. 10% & () - <Y#310‘%{{& ()-'E RY#310% & ()- [Y#310%& ()-' #10% & ()-
L10% & ()18 [>f Y810k Y 10% & ()- 9°910% & ()-E 9 7ml0% & ()- LS510%

@ () 10%27?) " ondloaatbas P EBIAY Shesl 0 () lovea () -

9@L0% & () - SIRPAsBérizyk y10% & ()- & 10% & ()-CH [:vU410 °910% & ()- 19@
109%&' ()- B9@ 10% & RO@ 10%&' ()- 9@10% C & ()- \9@ 10%)
& ()-HIXYZ[ (y 2116‘1’ vk US& ()- Y 10% & ()- Y 10% & ()-101010 y
109%&' ()-G 10%1351@3{(@02&%@%11&}4\ 109X U& ()- ! 10%& ()- fl109% & ()-1
S109X & ()- 10Y%AX A& ()- 10%& ()-dzY8yX610 ! |10%& ()- *110%X c& ()-
el 10%eX c&Y)- Mlﬁi@%ﬁwmqpmm ()- 1109 ()-|obU410 10% & ()-10X 10X 10X
L* 9109 & ()- % F- 109X & ()- |10%& ()- |[:bU410 10% & ()-
10% & () - 10% & %&() y109% 1& ()- “S10% & ()- d|[:bU4l0 10%
& ()- " 10%&lea)whyd1@@@&() “10% & ()- f10% & ()- S9F10% & () -G |[: busal0
sL$10% & () 1 %g}k 91810% & ()- s10% & ()- z 10% & ()- " F10%
&'()-r(|[:bU41%7 % 0% & ()- ,8&10% & ()- *z10% & ()- (10% & ()- ' 10%
& ()- %40% & (ReiChfdridd10 7510%&() 5@0% & ()- 410% & ()- 2ml0% & () -
010% & ()-.@Z10% & ()-&*+-/9:;<cVI<10 10}}10}}(10}} ckz10%1}& ()-,z10%
& ()-YL0%® ()- L910% & ()- 3"s10% & ()-<Z#2p|[:VI<10 10% & ()- = 10%
& ()-& sSs10% & ()52. 10%ke ripound SAQMkcoBrding t6 chhksh 49 Wheirt ) - 9 | [ : VI <10
Yf109% & ()- “YF109%& ()-& F10% & () F10% & ()-  ~ S10% & ()- 10%
& ()-)287BN| [ :Rrighenzyki: 100k & ()- 109 & ()-& "910% & ()- qOL10%k
>& ()- L10%& (g 1s/é&g§ & ()- F[:V <1o & ,109% & ()- “s's10%N& ()- &
1)10% & ()- 9$109 - &F10% & ()- & 10% & ()-Flo|[:VI<10 "L910%
& ()- & 4510WR3&SP)mQ?h}éﬂ@M%< & ()- &1z10% & ()- |W10% & ()- F110%
& ()- p}\ 1 % % & ()- 10% & ()-10k 10k 10k 9l 10%
& ()-,y109 5&%‘)19{ %’E }“Q’“’fblo "F10% & ()- " 10% & ()-  @0% & ()- Lf10%
& ()- L 10% & Ryis hydr@ehD% & ()- k3| [:}1;10 s10% & ()- 10% & ()- ~, 10%
& ()- s10% & ()-. ,s10% & ()-) 10% & ()-)8T|[:}\;10 S&F
¢ 1s hydrogen;

R; is chloro; and

Rs is hydrogen.

30
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10% & ()- $10% & ()- “s!910% & ()-f 10% & ()- 10% & ()-) 10%

& ()-TdLST|[:-;10 s910% & ()- .10% & ()- 9- 10% & ()- s+10% & ()- )910%
& ()-) 3(O% /8263 - TUDAC, 10 y109% & ()- @0% & ()-y @Pﬁg@g% Z109%
& ()- 3 10% & ()-10 10 8/[:C 10 L' 10% & ()- s109% & ( |
"100k & ()- yl0% & ()- 10% & ()-oU |[:C 10 &*MlO%( &'() ( &10% &()

&y& 10% & ()- Il "-10% 99578| Z; -; 10
10%&: ()-!osgg/ 109%& %) 3@‘ %WE““QJ(’?@ a%&‘%hm% a’(")&‘&‘ﬁﬁ% &()- Yy, 10%
& ()- 89:X1 p R?isbbﬁ)zy@o%&' ()- @0%& ()- MO0%& ()- L10% & ()- 10% & ()-
10 10p H || 10 10% & ()- f'10% & ()- L10% & ()- 410% & ()- f10% & () -
-10% & ()-' 9~ #Bf SIPIODYE 1 109 & ()- y y 10% & ()- 10% & ()- gl0% & ()- Ly10%
& ()- 10%&'()1315@%@,1;, 1010 10 10" “910% & ()- |*@0%& ()- ' 10% & () -
Lf&10% & ()- # 10% & (% sy[ Z8NA4101! - 109& ()-!'U- 109K K & ()- W 10%

& ()- - 109 (Reisd 1@%0-&1{19ny1,3 10% & ()- TdyWsNA410 @z10% & ()-Z )!Yz10%
& ()-Z  Yz10%k( }1dabhfz10% /

Rg is hydrogen;

R; is cyano; and

Rgis hydrogen.
10
54. A compound according to claim 32 of formula:

Ry Rg

Sy

Ra
Ry' S
N Ry
N Rs
302/ \R4

Ra
or a pharmaceutically acceptable salt thereof.
55. A compound according to claim 54 wherein:

15 Ry 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;
Ry is chosen from C)-C\3 alkyl; phenyl; naphthyl; phenyl substituted with halo, lower
20 alkyl, lower alkoxy, nitro, methylenedioxy, or triftnoromethyl; biphenylyl,
benzyl and heteroaryl; and
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
25 Ryg is amino, (lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, or N-

heterocyclyl.
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& ()-Z 1Yz10% & ()-Z -!#- 10% & ()-4R/[NA41010k 10k 10k Ls910% & ()-
1F( 10%&' ()- F( 10% & ()- F( 109%&' ()- &s' 109 & ()-6Lv|[: NA41010 @

109 & () J0% & ()- @ 109%& ()- @ 10%&' ()- Lt10% & ( O &iohd) -
T NA410¥}§%)”’%% % & () - 10%()5)#10% &'()-(iowe&'() %8%;%’{%’&96%0%
f‘o(/q)&-l(;_\ | g/yéilgl?) 3'\' 18% & 8110310% 8/;'&() | 0o/% & ()- 1| 10% & ()- |

o0& ()- 9940% & a U %" - & 10%"-& () -
s10% "-& ()-10 10 & g@"’(‘}dafc%glr‘ﬁ ‘{/{lﬁt&b% "Ii%ieé%'(' )—&' ?) ‘FlO%S')'-&' ()-

5 il s o it

F310% "- & () - 4yfid8y or lowe @O & () - ;[ +@10%W & ()- |. +@10%! & ()-!
+@10% & ()- | f&z 109BE 8&' ( -3 Af& 10%"& ()-3zY810 "10% & ()- 10%

& ()-10-"- 10-R7 &lfdfogd% " &' ()- Ls910% "-& ()- 710%"-& ()-+~)S|[:zY810
SS10% & ()- z10% & () 10% & ()- F 10% &'Tﬁ mL0% & (

mLO%P&' () - So| [Rszwsuqaen frap guiEkitutad-phetd 9pdsnaph 1y1910% & ()- LGlO% & ()- S 10%

¢ §§ ( 810% & by Recugoneapgropydover sk ersnoRg (RO 096 & () 3 L1006
& ()- #s- 10%g 4 & @ !'p'!!|[:RE810  S10%X
& ()- 109 &'% Q‘ﬁ%ggf ﬁl?‘ﬁ{&%h%%%?‘% 0- R/ 10%e?&'(“ 1Y 109

& ()-"J"""""I]’ksﬁ {hQ{gafze Wseh;) - f 10%< & ()- 109 & ()- 109X & ()-
sd10% X - & () - X & () - " e #v#| [:RES10 "' @O & ()- L&IOUX & ()- 910%X
& ()- 109X & (1}1—5 1&5}%%0&1 di{lowtr ABIHmBlo( Jlowest SUG]) SBEBHIEMNG, Sy OIdDEy] and
10 piperidinyl.
57. A compound according to claim 32 of formula:
o Rs
R R
1\N 6
Ra
Ry .
N R7
N R
W g, °

or a pharmaceutically acceptable salt thereof.
58. A compound or salt according to claim 57 wherein:
15 Ry is chosen from hydrogen, lower alkyl, substituted lower alkyl, benzyl, substituted
benzyl, phenyl, naphthy! 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
20 alkoxy or lower alkyl; benzyl; heteroarylmethyl; heteroarylethyl;

heteroarylpropyl and Rjs-alkylene, wherein R¢ is di(lower alkyl)amino,

(lower alkyl)amino, amino, lower alkoxy, or N-heterocyclyl.
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or a pharmaceutically acceptable salt thereof.
61. A compound or salt according to claim 60 wherein:

R; is chosen from hydrogen, lower alkyl, substituted lower alkyl, alkylaryl or
15 substituted alkylaryl,

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

and the stereogenic center to which R, and R’ are attached is of the R

configuration;

Ry is chosen from aryl, substituted aryl, alkylaryl, alkylheteroaryl, oxaalkylaryl,
20 oxaalkylheteroaryl, substituted alkylaryl, substituted alkylheteroaryl,
substituted oxaalkylaryl or substituted oxaalkylheteroaryl; and
R4 is chosen from lower alkyl, substituted lower alkyl, and Rjs-alkylene, wherein
Ry¢ is di(lower alkyl)amino, (lower alkyl)amino, amino, lower alkoxy, or N-
heterocyclyl.
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wherein:

10 R, is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, allkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
and substituted alkylheteroaryl;

R, and R,’ are independently chosen from hydrogen, alkyl, oxaalkyl, aryl, alkylaryl,
beteroaryl, alkylheteroaryl, substituted alkyl, substituted aryl, substituted

15 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,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
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R4 is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,

10 substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, and Ris-alkylene-;

Rs, R¢, R7 and Ry are independently chosen from hydrogen, alkyl, alkoxy, halogen,
fluoroalkyl, nitro, cyano, dialkylamino, alkylsulfonyl, alkylsulfonamido,
sulfonamidoalkyl, sulfonamidoaryl, alkylthio, carboxyalkyl, carboxamido,

15 aminocarbonyl, aryl and heteroaryl;

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

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

20 substituted N-heterocyclyl; and

(b)  determining the effect of said candidate bioactive agent on the
activity of said kinesin,
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64. A method of screening for compounds that bind to XSP kinesin

comprising:

(a) combining a kinesin, a candidate bioactive agent and a labeled

compound chosen from the group consisting of:

0 Rs 0 Rs
R1 RG R1 Re
Ry R2 ]
R2' \ Rz' \
N Ry N Ry
o} N Rg N Rs
Y g, ‘/ g,
Rs Ry
0 Rs
R1 RG
\N
Ra
Ry N
N Ry
N Rg
-
so;” g,
Ra and
wherein:

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
alkylaryl, substituted heteroaryl, and substituted alkylheteroaryl; or R, and Ry’
taken together form a 3- to 7-membered ring;

R3 is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl, oxaalkyl, oxaalkylaryl, substituted oxaalkylaryl,
oxaalkylheteroaryl, substituted oxaalkylheteroaryl, R;sO- and R;s-NH-;
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Rs is chosen from hydrogen, alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl,
substituted alkyl, substituted aryl, substituted alkylaryl, substituted heteroaryl,
substituted alkylheteroaryl and Ris-NH-;

Rj is chosen from alkyl, aryl, alkylaryl, heteroaryl, alkylheteroaryl, substituted alkyl,
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 Rys-alkylene-;

Rs, Rg, R7 and Rg are independently chosen from hydrogen, alkyl, alkoxy, halogen,
fluoroalkyl, nitro, cyano, diatkylamino, alkylsulfonyl, alkylsulfonamido,
sulfonamidoalkyl, sulfonamidoaryl, alkylthio, carboxyalkyl, carboxamido,
aminocarbonyl, aryl and heteroaryl;

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

Ry is 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,
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