10

15

20

25

30

QUI NAZOLI NONE COMPOUNDS S ANTI CANCER AGENTS FI ELD OF

THE | NVENTI ON The present invention relates to new
w@iosazok: none conpounds, their pharnmaceuti cal PET/US2004/039448

acceptabl e salts, and prodrugs thereof; conpositions

of the new conpounds, either alone or in conbination

wth at | east one additional therapeutic agent, with a

phar ”Q%I%NA%@ INORECEOMVEHTENDSIAS ANTIOANCERAGENTHe

new cofpoun either alone or in conmbination with at

| east one additional therapeutic agent, in the

prophyl axis or treatnment of proliferative di seases.
BACKGROUND OF THE | NVENTI ON Ki nesi ns are not or

proteins that use L e to bind to
m cr ot ubul es and ggﬁiﬂ%@ e JWr ce. Kinesins
ar eTﬁQa%?egErﬁr iized N aelREOko QBRI Nyui@abliflorRb Otdmppads, their

residues. The crystal structures of several
phdirnmealtma]ﬂmtamcepmbial swdtshané mgéwgs etberepBd compesibens) pf the new

about  one hundred. ki nesi reI [ R
cogpeids.giiher aloge or i ¢puabipal 1051],\8 fj le (%18 aﬁﬁ%l()@r ileé : @éﬁ%To agent,

withel ha?xin?&é%ﬁbﬁ a&%ﬁﬁ@ﬁ%ﬁﬁldr’%ﬂduﬁem @f tHe&mpcmhpcnfnds either alone
org es and vesicles, and maintenance of th

or andmpbmsum ivgithr it feati| anm adgditipaphihereRpatic AEERaly &\in prpphylaxis or
the m ﬂtgﬁb%l of the mtotic spindle or with the
treﬁtﬁ"re Vlﬁéicl,“iela@es and appear to play a pivotal
rol e during thquCK@R(OUNDiQESFHEINVENi&ON cycl e.
These mtotic KRPs are of gartlcul i.nterest

dev @Mntamafm@@ﬁc@mtqiﬁ%r fle 1157 cadenRSiRg s TP iﬂ é° “bind 1o
l’l’ll%r %ftb'u;les ggnegﬁle SrHlel \é@lkfb?cézg %Pgﬁ@ are Wtenz‘%ﬂ by a motor

everal ki nesin ke notor proteins
dofrlt hfike Asnd3be athihe atiti aesiduest iThespystal strughugeskefogrerabkinesin

be required for forﬁaqtllon and/ or function of the
mapisBnTRAvEcen 555P1YE h 1995, the depletion of KSP

usi '&naeﬂtlﬁ Mo RGN HlidaR& Hesﬁgﬁéli’@d pER@ns(KRPYhavdbed identified.

KSP Was stiown to arrest HeLa cells in mtosis with
Klﬂammsﬁermlvohve«t riotau atiey mfrcwﬁsblpagm@wr@qesw inclpging transport of

159- 1169, 19 Mut at i g
orgielfe A StHest BuT BaSnE Fos FRYTRE TR D $358e! KrP:
1ntfePd§Jt Wit th nGeRifRSRNeT he Iﬂﬁfcfﬂcl Pindi 01‘\3@’@( mle |cdhttsnosomes directly,
ulans (Enos, A P., and NNR Morris,

anB@pAat g nl@sz 2 pivglopleahutingdhg wostie é‘ﬁ&?&ﬁﬁﬂé‘é §elb®f?ﬂf‘e These mitotic

Klsf?@%@ ﬁ@ H{lmalpld gllﬂt?rg %&?x?thd ge\{eﬁ@;ﬂ%&? ﬁié%l ?f&lelsdg@utlcl 990) .

tr angmkgh ispiRidfe ol (KSW) @Boredwaes BESP HsEgS, KNSL1, or KIFII) is

one of several kinesin-like motor proteins that are localized to the mitotic spindle and

known to be required for formation and/or function of the bipolar mitotic spindle.

In 1995, the depletion of KSP using an antibody directed against the C-terminus
of KSP was shown to arrest HeLa cells in mitosis with monoastral microtubule arrays
(Blangy et al., Cell 8§3:1159-1169, 1995). Mutations in bimC and cut7 genes, which are
considered to be homologues of KSP, cause failure in centrosome separation in
Aspergillus nidulans (Enos, AP., and N.R. Morris, Cell 60:1019-1027, 1990) and
Schizosaccharomyces pombe (Hagan, 1., and M. Yanagida, Nature 347:563-566, 1990).
Treatment of cells with either ATRA (all trans-retinoic acid), which reduces KSP

expression on protein level, or depletion of KSP using antisense oligonucleotides
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expression on protein level, or depletion of KSP using
anti sense oligonucl eoti desreveal ed a significant
w@e@dokioenhi biti on in DAN-G pancreati c car ci nOPEI/U8100£039448
i ndicating that KSP mi ght be involved in the
antiproliferative action of all trans-retinoic acid
(Kaiser, A, eal., J. Biol. Chem 274, 18925-18931,
revdf189) sighificahe glowAly linhibitibe iXEXANHEE phmessdtis carcinoma cells indicating
Aur ora-rel ated protein kinase .pEg2 was. sho to . .
thap &ic gl b dnypieah b ths andptel ?qr%gve( top, og.g%l fEgnsgpetinoic acid
B, ol eMp. 2/ 442150 1 . 0 i
O st B S O R O haees "ah ety e Nenopus
lacvint Aurest-relaned peoiciarkidasegplted slas shrewn. toFasso@ata ngpidephosphorylate

Xl]%%&h%&k 2&%1,2 E(Eézn ﬁéﬁ‘@g :é]f ]\alﬁﬁ)rggglﬁb f?,? ﬁgg?ln Rgfzegﬁigliqsnubstrates of
AufcﬁQ—?&Eﬁe@%h&@%_sare Urepdrlibhr GRbestPRirnBAREE dRipaldbvelopment. For

nmol ecul e 1 nhibitor foor KSP, "nonastrol," was shown to
examplesAumel | sindi2 kinases gpo baerexspressail on piotain aod RN deyahgnd the

m crotu ]Lﬂfg'ﬁo'%’neri zat iton Sas do conventi onal

ge‘@ﬁé??tﬁ“ll@ i ee Qc%%eﬁpﬁéenfaxanes and vinca al kal oi ds
( MaygéE firdt: b&11 pBiméble sall an6lecddGnRibitod fdr KEPYmonastrol," was
Monastrol was identified as an inhibitor in

shqyre ot yasesstoacelle sdthe emencepedpri spiRdless vgthost eaffedting mpicotubule

d . . .
ro PR SRS e ERlrhah IS A8y BRI s o
(MBgerC AUt dttal Y Scidicé €3PS -97d, 49690Si Menistiop vesspidentified as an
_and to be rapidly reversible (DeBonis, S ,b .et al.,
inhgpitse e phepotypedpsabarresns and diowas seggstird thet jiis corppogind may serve
as éi'leaﬁ’%} th%'%{r%}fagégntg(%fsan%g%ceg@xglgl TRE glgﬁﬁiltilﬂn v RferfiRRd not to

nest n 1 nhi ors have been scrib W 02/ 057244
be andpdifive 2 568800 ddmosink &ighospiotdarsiziorbe repidiymenetsibien(@eBonis,

tri phenyl met hane_coppo ,.res ively, far tr |
S. st S eieTve B SRIR0 00 R haeyb: dele i Gblor Fsohs-oss
20@%anosubst ituted di hydropyri m di ne conpounds for

t

eating proliferative diseases. U S. Patent No.
6, 4R2¢GRlY, dibscKSBdgnasin phihiorebaviediesn dagpribed. WO 02/057244 and

i otide deriyatives for i.nhiQiti UImRnN P
w BRBBE A5rBe ptrbp Ry foriusk e LinhSdniBRaS Shmgounds.
res?@c‘-’t%l:ypefoﬁ UirSiaig! bRAITerafpeTRAsHAeS. t N0 8287863 Weséribes cyano-
reating cellular proliferative di seases associ at ed

substituteckdihydropyritnidjne qurep@odp Surithstioe pralifrelive fiseases eU.S. Patent
NOEl g:ﬁ%,g?f\%%%c%fb% éii cérll M RA0E Ly lc)iig(?]ﬂp&?e{)géé glgﬁgatives Jorl innhibiting

azol 1 none C oun Scri be

huMibh @BPARB¥Bsiannd WO 01/ 30768 have 2-ami nonet iyl
substituents that are either am ne '

de, : . .
Sul PERAHAIE78L0T0 GUBHES, T AP RALBPIGHbessshp oaHagzolinone
cor%Sglﬁ{d's b&: b useful in treating cellular proliferative diseases associated with

KSP activity. The compounds described in these references are
2-(2-aminomethyl)quinazolinone derivatives. The quinazolinone compounds described
in WO 01/98278 and WO 01/30768 have 2-aminomethyl substituents that are either
amine, amide, or sulfonamide substituents. The quinazolinone compounds described in
WO 03/039460 have the amino group of the 2-aminomethyl substituent incorporated into

a 5-12 membered nitrogen-containing heterocycle.



WO 03/ 039460 have the am no group of the 2-am nonet hyl
substituent incorporated into a 5-12 nenbered

wopaososee2 cont ai ni ng het erocycl e. WO 03/ 050064 PIEBUS1006639448
t hi enopyri m di none conpounds that are useful for
treating cellular proliferative disease, for treating
di sorders associated with KSP activity, and for
i NhiMD H3/0800€3P deddEh B3 HHieREpFmintidBoné heenpounds that are useful for

het erocyclic-fused_pyrim di none derivatives that ..
treqtingicsilelar Rrodiferetine disqast.ifer kegsing Asqreiers assogiafrdewith ?{ﬁi’ activity,
the: of cellular proliferative diseases.
an%glsrgﬁlggéﬁg%i ves are N-heterocyclic-fused _
pyr WO 03n03875ddescribts hetsrocRelr-fsed tpyrimidindse idedvatives that are
t hat ang descr

5 inhgx;,t,orqj%q e gllatlﬁ;}ﬁ?fwﬁ{ag g%r}ggflﬂ in the treatment of cellular proliferative

disE%Ed. M AR R, bd&%@t’i"v@sgﬁ genlheRRRyclic-fused pyrimidinone derivatives.
pyrim do[ a, b-g] pyridazi n-d-ones; and pteridin-4-ones.

Restbdursiye GierifavdsNUENTdrON dsaribate iaddec pydlofokfeypydmidin-6-ones,

i nveptjon, ne i nazol i.no onpounds,. t hei r o
Py g e o Ym0 T G35y pgpteridined-ones.
thereof are provggroARYEORWHEDGYENIIEONC onpounds,
pharmaceutically acceptable salts, and prodrugs are )
10 KSPIi oh¢ sispast ofathd present gevantionn newequinazalingry cempoings, their
roliferation diseases. .ln on ' . . .
oberRrer PR G ST duc kAR BOREE pRbvifdd °Fpq aufpasgtinone
corip@inds) sHafRfceutiillyO/FREptalilb 30lR 2ad kel gy are ACEP tirdttibieors and are
salt, or prodrug thereof, wherein Xis or S; is
usefidl|in thectieating pellia niplbigprtioniseasssng of (1) hydrogen,

(2) 1 Sphsg | by B oty (1
sub]sﬁ (lﬂfeue{ﬂéﬁf ld%ﬁgﬁ[’gtglﬁ gglt%l %Eﬂggggﬁgg% , h? \A’f é)h)seu%rsn%nll %l(,ll) ed
or unsubstituted al kynyl, (5) substituted or
unsubstituted aryl, (6) $&d i uted or unsubstituted

heteroaryl, (7) substi unsqgstituted
het erocycl yl, (8) suBstj yAsUbst i t ut ed

al kyl sul fonyl, and (9 ituted or unsubstituted
% Rz
N Rs

aryl sul fonyl ;

Ry
R Rg™ N Ry
15 I
or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,
wherein
XisOorS;
R; is selected from the group consisting of
20 (1)  hydrogen,
(2)  substituted or unsubstituted alkyl,
3 substituted or unsubstituted alkenyl,
(4)  substituted or unsubstituted alkynyl,
(5)  substituted or unsubstituted aryl,
25 (6) substituted or unsubstituted heteroaryl,

(7)  substituted or unsubstituted heterocyclyl,
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Ris selected fromthe group consisting of (1)

hydr ogen, (2) substituted or unsubstituted al kyl, (3)
wasosoet ed or unsubstituted al kenyl, and (4)PCT/US2004/039448

substituted or unsubstituted al kynyl; R3 is selected

fromthe group consisting of (1) COR, (2) COR, (3)

CONRR, (4 S(O R, and (5 SONR R ; or and R3

t aken to@3t hesubgtitutedtdpensubstitmtedodloyisulfonghianth t hey are

attached forma 3- to mher ed carhocyclic or
het er ocy®i ¢ ?Urbﬁ%wte\%lqrhmqﬁ’é“ m]cﬁ“& > when R and R

ar er} alRlkctedFRinM e dréuy @nlistindof t 0 12- menber ed
hetefrocyclic ring, R3is CONR R or R and R3 taken

t oget her (I t hhydregenar bon atomto which they are
attached orm ere rbocyclic or
het er ocye?i c i ﬁﬁmtqdé’rélé‘gg’n‘g d? t he group

consi sting of ufplftufiid9fabstibfdd AubSA dnat ed or
unsubsti t Gt ed al kyl, (3) substitute unsubsti t ut ed

al kenyl , (4)4) Slbb@ttlliﬂdtﬂreldS@StltlﬂﬁgiﬁikYHYﬂut ed al kynyl, (5)
su titu{ e{j grr u&lgubstltutleﬁ % (6) substituted or
unsobEseiehed doms SOHRFOnS ?7) substituted or
unsubst i €It edCeRegg,ocycl yl; R is selected fromthe

group co iStb§$%°f (1) hydrogen (2) substituted or
unsubsti ¥dt ed (3) substituted or unsubstituted

al koxy, (3)  CONR;iRps,
4)  S(O)yRy3, and
(5) SOyNRy4Rjs; or
R, and R; taken together with the carbon atom to which they are attached form a

3- to 7-membered carbocyclic or heterocyclic ring;
with the proviso that when R, and R, are taken together to form a 5- to

12-membered heterocyclic ring, Rs is CONR 1R or R, and Rj taken together with the

carbon atom to which they are attached form a 3- to 7-membered carbocyclic or

heterocyclic ring;

Ry is selected from the group consisting of

(1)  hydrogen,

2) substituted or unsubstituted alkyl,

3) substituted or unsubstituted alkenyl,

(C)) substituted or unsubstituted alkynyl,

(5) substituted or unsubstituted aryl,

(6)  substituted or unsubstituted heteroaryl, and

@) substituted or unsubstituted heterocyclyl;
Rj is selected from the group consisting of

(1)  hydrogen,

(2) substituted or unsubstituted alkyl, -

?3) substituted or unsubstituted alkoxy,

(4)  substituted or unsubstituted aryl,

(5) substituted or unsubstituted heteroaryl,

-4
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(4) substituted or unsubstituted aryl, (5) substituted

or unsubstituted heteroaryl, (6) substituted or
wap®sbsoer ut ed heterocyclyl, (7) COR, (8) CO KRT/USAP4/039448

CONR R, and ' (10) SOR; or R and R are taken

together with the nitrogen atomto which they are

attached forma heteroaryl or heterocyclyl ring,

wher ei n {de haitstitsedydr unsutgtinmet ladterscyntyd, or two ring

het er oat ﬁgﬁﬁeln t he heterocyclyl ring contains

one or t ri & eroat onms, and wherein the

het er oar gg) or ch)%R% ocyclyl ring is optionally

substi t ut ed with hal ogen, al kyl, hydroxy, am no,

cyano, af ylaﬁﬂﬁgﬁsama@EQIanlno al kyl ami noal kyl ,

di al kyl a ?b?‘( }koxy, aryl, aryloxy, heter oaryl ,

aryl al ky o% , am nocar bonyl, carbonyl am no,

al krl aad Rgnayd: takah k&ygectlmrbmﬂythealhlwgmmnnw bichlthey are attached

alkyfcarbonylan1no carbocycle, or heteroarylal kyl
forglraahptprmylrortm@rm}@wl singt whereih e bateroryl rimgejentains one or two

i OSBRSS ALy oo, o

whB@lethe %fékdaﬁylrdr'lﬁtdr&yﬁgfl rifg %5 téptﬂin@ﬂ@ s@sﬁﬁﬂ&wﬁtﬂ lamalogen, alkyl,
ring, a 2,5-dioxo-|-imdazol i ring

hydroxty, Gmain. ok, pHyHang,i @alﬂiylamm%galkxzimmrpz@kyan@dka}aannoalkyl

|nde ndent e p g
alk eﬁryl?)?; hﬁl% %1 gr;}é%?ﬂ] ng%ro%g% %‘?f?l%%r%ﬁﬁ %rb&ilylammo
alk?ﬁhﬂh@nyl( @)lk}ﬂyaarﬁ@xy,( dl)ylamieyrbofifl) a’blt)ﬂydrbdmﬁammﬁ) carbocycle, or
nmet hyl enedi oxy %10 hal oal koxy, (11) go
heteroarylalkyl group; w1t the proviso that when R; ‘and Rs taken together with the
nitrogen atom to which they are attached form a 5-membered heterocyclic ring, the
heterocyclic ring is not a 2,4-dioxo-3-oxazolidinyl ring, a 2,5-dioxo-1-imidazolidinyl
ring, or a 2,4,5-trioxo-1-imidazolidinyl ring;
R, R7, Rg, and R are independently selected from the group consisting of
(1)  hydrogen,
2) halogen,

(3)  hydroxy,
4) nitro,

%) amino,
(©) cyano,
)] alkoxy,

(8)  alkylthio,

(9)  methylenedioxy,

(10)  haloalkoxy,

(11)  COzRj0s

(12) CORyyp,

(13)  ORyp,

(14) CONR11Rq2,

(15)  substituted or unsubstituted alkyl,
(16)  substituted or unsubstituted aryl,

5.
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(12) COR, (13) OR, (14) CONR R, (15) substituted or

unsubstituted al kyl, (16) substituted or unsubstituted
wW@eops/081®7) substituted or unsubstituted heter oBCTIUS2004/039448

(18) substituted or unsubstituted al kyl arnino, (19)

substituted or unsubstituted dial kyl am no, (20)

substituted or unsubstituted al kyl sul fonyl, (21)

sugst it u(lleg ogubmwg&trimsubeﬂmmdwmbmnyl (22)

substitute unsubstituted al k ar poxy, (23

substit utl8Y ovubghaRgdar Wﬁ}%béauge&‘r%f@ﬁ%%y ((24))

substi t 0 [ r 25

substi t mlgg gubuns%irlu%ﬁbggmg%i ﬁ%gg%oﬂé% EZG%

subst i t u@2eyl omb@mtdnlsd:rnmmbstitumd aligdsulfionyl;l , and (27)

substitu uns bstltu e fonam do; 10> 12>
13, 14. {fgl 1371951%1 digyymn tl’i‘? $%?5“§}L§]£ é’ntly sel ected

f rom t hergs ougeeaRed-usRnkddalkmeiee, (2)
substituted or unsubstituted al kyl (3) substltut ed or

unsubst i @GD e dswsmutqdl qQr uhybst batbrsk darbaxatnide,

unsubstl i t.uted or

unsubst i @Féfﬁtéld(cg) %@ﬁ\?‘i@ a&PXéllamHhSubst ituted
het er oar(;le, aﬁiﬂ)sﬁtzﬁedsdfbﬁkﬁﬂst—iﬁﬁéﬂ :ﬁﬁmlel@ﬁb i tuted

het er ocy or Rand R, and R, or "t aken

t oget her (26{) r m@SBmtqd@rmmwm@P%bwlﬂ ador
het er ocy@g be. r@gﬁpte%”c% u%t%sgtut@d al{(#lg%}ﬁp &y, aspect,

the pres on provi des” ne or treatin
pr oRif, Rat Ryg BisRgeRinRey, RugaR10r Raniavdl Rsupjeeipdependently

need of such treatnent conprising adm nistering
selected from the group consisting of

(1)  hydrogen,
2 substituted or unsubstituted alkyl,
3) substituted or unsubstituted alkenyl,

()] substituted or unsubstituted alkynyl,

(5) substituted or unsubstituted aryl,

(6) substituted or unsubstituted heteroaryl, and
(7)  substituted or unsubstituted heterocyclyl; or

R;; and Rpp, Ryy and Rys, or Ryjg and Ry taken together form a 3- to
7-membered carbocyclic or heterocyclic ring; and

m=0,1, or 2.

In another aspect, the present invention provides methods for treating proliferative
diseases in a human or animal subject in need of such treatment comprising administering
to said subject an amount of a compound of formula (I) effective to reduce or prevent
cellular proliferation in the subject.

In another aspect of the present invention, methods for treating proliferative
diseases in a human or animal subject in need of such treatment, comprising
administering to said subject an amount of a compound of formula (I) effective to reduce
or prevent cellular proliferation in the subject in combination with at least one additional

agent for the treatment of cancer.
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to said subject an anmount of a conpound of formula (1)
effective to reduce or prevent cellular proliferation

WO pooshs198ubj ect. I n anot her aspect of the presRC/US2004/039448
i nvention, nethods for treating proliferative di seases
in a human or ani mal subject in need of such
treatnment, conprising admnistering to said subject an

anDEN ot AspeBRP QHE dpresent Oinfetion( ipyoveddse thdraeeutio compositions,
reduce or prevent cellular_ prol

éeratio .in the,

corapriing: &t ilast endicrapPeRd Wi tfarmatia) @h & CORBIMAHAR Y gre or more

ad(ﬁﬁc?x{lﬁ afggﬁts the f 1 eatoent of .eancar ko BLRRIMIRSRRASRA in cancer
e present I nvention provides therapeutic

the€@yposi tions, conprising at |east one conpound of

formula (1) in conbinatjon with .ane o re ditional, ..
A e b Syrgpdua of FEApHEMOnGFe Biadan e et hitpahey Heluding
for& g)’e?(iuﬂgqa&ﬁ%ﬁgﬂll}fst‘ ?E@sﬁjﬁe; Hrbsst.ComRRMBASIN ahd@ectum; thyroid;

inventron-are use treatnent of cancers, )
stoinach;Uiviengnd fmonhepetiopile duttukignepnandoeoalatelids; yiness bladder; uterine

breast ;. pancreas; colon d rectum. thyroid; stomach:
coPPgeieERE PHYFanRAY: anfipls HR@E@% HRED Te { Hifllogenous
JeuREhME Shrdffid PfeYodehatld Buketi £ lyRPheSARURUkehRY indgeloid leukemia;

cervix; ovary, multiple nyeloma; esophagus; acute

brain;ebrecrvity bed kelrrmx; c o csmalb | istestiet s nerrhRdghin; lymphoma;

hocyti.c | eukem a; eloid | eukem a; brain; oral
mei%\g‘ﬁ%aﬁﬁﬁﬁ'f?a? ?B(?(?elhg%hx; snmal | intestine;
nonThRE dfkhifod HRFRBOFRYIIFE taRpsition|ktsy hletimds of aseyand methods of
adenoma. The invention further provides conpositions,

majapfastureres deserdbedfin theedetziled desarintign obthedayRNQBt ure as

descri . : o>
mvertt AR PAN R OR BT PR RRRR D BB QRINENT
EVMBGDIMENEpbdt Oheheapreeit divertlon, pres quinazaiinent icomponeds, their
qui nazol i none conpounds,. their phar ceuti.ﬁa(%ll \% . i
pharsweptivalle aecspiable salie P auPdryss hREL gt RPYIRd-o P ayinazolinone
| . .y »
coégguergi?,a Wﬁ%ﬁﬁgglﬁ %{?&Bféﬂﬁssalt@,haﬁfd%%hé @R K®P inhibitors and are

rodrugs are KSP'inhibitors and
usefukinubefredtingrwelltler probifitrating disdabest ar prol i feration

di seases, The qui nazol i hone conpounds, have the fornul a
(1) %%P qBVlaéoqls‘log? QWE%?@E%"W%@F%“% glprar maceutical |y

acceptabl e salt, or prodfug thereof, wherein X is or

S Re N/R1
/‘\'<R2
Ry N Rs
Re Rg//N\\R4
I
or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,
wherein

XisOorS;

R is selected from the group consisting of
(1)  hydrogen,
2 substituted or unsubstituted alkyl,
3) substituted or unsubstituted alkenyl,

-7-
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Is selected fromthe group consisting of (1) hydrogen,

(2) substituted or unsubstituted al kyl, (3)
waasosoer ed or unsubstituted al kenyl, (4) subsPCT/USIA4/039448

or unsubstituted al kynyl, (5) substituted or

unsubstituted aryl, (6) substituted or unsubstituted

heteroaryl, (7) substituted or unsubstituted

hlef(e:r oc?/gl)yl I subSlitusadas tuinsulistithtat allyrelibst i t ut ed

al kyl sul fonyl, and (9) suRst.itujed or unsubstituted

aryl sul f Gy ;S‘ﬁi’sﬁl@t@éﬁé‘é‘?‘gﬁmw he group consisting

of (1) hydrog . {oki ubstituted

al kyl , (§€§ su%@??l?ﬁde%q%ﬁﬁﬁﬁﬁﬁg%ﬁfraﬁg al kenyl , and

(4) subs{#t ut abstitutadnsuinstbstittethetkyyoyyl; R3 is

S S L R S Dl 48 ),

taken to@t hegpsitied HemsadaaneRi9Rulionypthi ch they are
attached forma 3- to 7-msnb_ereg car bocyclic or

het Bp étspiacted frqm ghe gipmCQIBUBEAYi so that when R and R
are take@‘toggt(ﬂ_er to forma 5- to 12-nenbered
het erocy&Vi ¢ PYHE8HR3 is CONR or and taken toget her

Wi th t hecgar baihsatueed dramshbstibutédgkyiare attached forma
3- to 7-menbered carbocyclic or heterocyclic ring; R4

i's sel ect®d f rubsiitoitesl Qrumspbstisiied dfkemd K (1) hydrogen,
(2) SUbSM)t ut g&sﬁ&te%&r%%ﬁl’)stti%&galﬁWJ :

Rj is selected from the group consisting of
(1) COgRyp,
(2) CORyp,
(3)  CONRjiRy,
(4)  S(O)nR;3, and
®) SO,NR 4R 15; or

R, and R; taken together with the carbon atom to which they are attached form a

3- to 7-membered carbocyclic or heterocyclic ring;
with the proviso that when R, and R, are taken together to form a 5- to

12-membered heterocyclic ring, R; is CONR 1Ry, or R, and R taken together with the

carbon atom to which they are attached form a 3- to 7-membered carbocyclic or
heterocyclic ring;
Ry, is selected from the group consisting of
(1)  hydrogen,
(2)  substituted or unsubstituted alkyl,
(3)  substituted or unsubstituted alkenyl,
()] substituted or unsubstituted alkynyl,
(5)  substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl, and
@) substituted or unsubstituted heterocyclyl;

Rs is selected from the group consisting of

(1)  hydrogen,
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(3) substituted or unsubstituted al kenyl, (4)

substituted or unsubstituted al kynyl, (5) substituted
w@eooanswbsti tuted aryl, (6) substituted or PCT/US2004/039448

unsubstituted heteroaryl, and (7) substituted or

unsubstituted heterocyclyl; Ris selected fromthe

group consisting of (1) hydrogen, (2) substituted or

unsubsti ()t ed sallskiyited qrajnsehsbiaited alkeld or unsubstitut ed

al koxy, 24) substituted or, unsubstituted aryl, (5)

substit ufBd opubsHENekIT wsEhsited ekedbyl . (6)

substituggd o cycIyI, (7) COR ,
(8) CO REAB wﬂéﬁ‘%&g}nﬁ%oggp or R and R are
t aken t o¢mt hesubmhhheddsrenmubsh@ahhﬁbmmﬂo whi ch t hey
are attached f et er earyl heterocyclyl ring,
wher ei n E%e h&Y PB‘:S‘? rqlﬁsﬁf{ftl\éﬁﬁ‘?g‘?ﬁrg °¥H¥: or two ring

het er oat onys, WOR@j N the heterocyclyl ring contains
one or two r| n heter oat ons, and wherein the
het er oar ) o $ocyclyl ring i s optionally

substitu , al kyl, hydroxy, am no,
cyano, F@yl am no, 19%‘3%%%/' am no, al kyl am noal kyl ,

di al kyl a(liO)oaBk');gRgl,a)lrkoxy, aryl, aryloxy, heteroar yI
ary aI k I het

o b S sl SRR B & et B 3% atachd

fongl!, %élst%%l f bqnc}/r %inerg%&e)ﬁar Rog %lre\(le\% gger gto%? fu en n@f S one or two
ring ﬁ&@fd&ﬁfmé/\ﬂwtﬂérdhh meMetd%&@elgfl dihg Gohtaindlane br Wﬁn@hﬁeroatoms and
attached form a nmenbered heterocyclic rin

wheisitethg dptsroayy orrgtarecyrbi riag 3s aptinally sahsily Wit MWogen alkyl,

hch' %?@P%bg%‘% O)éﬁcyk 1 d ?ﬁéy}aﬂlélﬁérffl alkg rﬁ%ﬁk}% dlalka/ dal%moalkyl
alkak g drkl @@&0}6&3 I’Hete)foaﬁyﬂl af,}tl:ﬂklylt heﬂ&‘rdcbelegamumcmbnﬁylsbarbqnylammo
alkylcar(bonyl al }cl)lga?rﬂoxyg, Ze)llk}r/]lghl?no%ar’bonyl, alkylcarbonylamino, carbocycle, or
heteroarylalkyl group; with the proviso that when R4 and Rs taken together with the
nitrogen atom to which they are attached form a 5-membered heterocyclic ring, the
heterocyclic ring is not a 2,4-dioxo-3-oxazolidinyl ring, a 2,5-dioxo-1-imidazolidinyl
ring, or a 2,4,5-trioxo-1-imidazolidinyl ring;
Rg, R7, Rg, and Ry are independently selected from the group consisting of

(1)  hydrogen,

(2)  halogen,

(3)  hydroxy,

4) nitro,
%) amino,
(6) cyano,
) alkoxy,

8 alkylthio,

(9)  methylenedioxy,
(10) haloalkoxy,

(11)  CORyg,

(12) CORyy,
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(3) hydroxy, (4) nitro, (5) amno, (6) cyano, (7)

al koxy, (8) alkylthio, (9) nethyl enedi oxy, (10)
whadosasteexy, (11) COR, (12) COR,(13) OR, (Rd)/USIONR39448

R (15) substituted or unsubstituted al kyl, (16)

substituted or unsubstituted aryl, (17) substituted or

unsubstituted heteroaryl, (18) substituted or

unsubst i (h?pt)edogllk,yl am no, (19) substituted or

unsubsti edcgi%kg&am no, (20) substituted or
unsubsti 1184 f onyl , ( substituted or

unsubsti bstituted or
unsubsti { ? ‘ﬁ{ﬁ@égaérgg%&bm%a s%lbst ituted or
unsubst i €16 edsxdﬂnhmecbmmhsubs(lﬁuéd ayhstituted or
unsubst i ar.box subst tuted or
unsubst i { §eds"§’rﬁ r%l)g@)s 1%"’2%%@??8%‘9’ st ut ed or
unsubst i { Lg?ed %@%ﬁﬁ%stlﬁé@a&%&l@bﬁ ituted or

unsubsti yl'sul fonam do; R R, R, R
, 19> 206921 sutdtpdeibeninsybstibitetdieldkyfaminot he group

G SO IR T T
al kenyl , (21)  substituted or unsubstituted arylsulfonyl,
(22)  substituted or unsubstituted alkylcarboxy,
(23) substituted or unsubstituted carboxamido,
(24) substituted or unsubstituted carboxyamino,
(25) substituted or unsubstituted aminocarboxy,
(26) substituted or unsubstituted aminocarbonyl, and
(27) substituted or unsubstituted alkylsulfonamido;
Ry0 R11> Ri2, Ry3, Russ Rys, Ry7, Rig, Ryg, Ry, and Ry; are independently
selected from the group consisting of
(1) hydrogen,
(2)  substituted or unsubstituted alkyl,
3) substituted or unsubstituted alkenyl,
@) substituted or unsubstituted alkynyl,
5) substituted or unsubstituted aryl,
6) substituted or unsubstituted heteroaryl, and
(7)  substituted or unsubstituted heterocyclyl; or
Ry; and Ryy, Ryg4 and Rys, or Ryg and Ry, taken together form a 3- to
7-membered carbocyclic or heterocyclic ring; and
m=20,1,or2.
In one embodiment, X is O.
In one embodiment, R is arylalkyl. In one embodiment, the arylalkyl is benzyl or
substituted benzyl. In one embodiment, R; is a halo-substituted benzyl. In one
embodiment, R; is 3-chlorobenzyl. In one embodiment, R; is 3-fluorobenzyl. In one

embodiment, R; is 3-methoxybenzyl. In one embodiment, R; is 3-trifluoromethylbenzyl.

-10-
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(4) substituted or unsubstituted al kynyl, (5)

substituted or unsubstituted aryl, (6) substituted or
wap®shsoet ut ed heteroaryl, and (7) substitut edP@F/US2004/039448

unsubstituted heterocyclyl; or Rand R, Rand R, or

and R taken together forma 3- to 7-nenbered

carbocyclic or heterocyclic ring; and m0O, , o . In
In @ne e@nbatimeRNtR, Xs i BtrifldoforacthoxybentiilireTh, ohes embodiment, R; is
arylalkyl. In one enbqdi nent, the arylalk¥! i's benzyl

3,5uftimsthybensyl Syorrealodinent Bnis ZhuMRHBSYLi s a
hal pr snébshbddihest, RS I iydrogdh AR LIFOGLRENtIn dn® embodiment, Ry
3-chl orobenzyl. I n"one enbodi nent, is 3-fluorobenzyl.
is alkylone enbodi nent, is 3-nmet hoxybenzyl. In one
enmbgdi . -Hr. b nl Npon -
crmp oy Tepeodient Ko 0BT BIEUIR R A Cin one embodiment
Ry Eﬁﬂmd{zzrma hlkyl, Sindorfe-eiibudiriatt e zinkd R h nironettgidhobmesntibodiment,
i s _2-naphthyl nmethyl. In one enbodi nent, js hydrogen

yl. .

Rintd R Bpakeniegailete withdhegrpeen gigm o ypiah thsytare pleached from

h ogen a i s..In.one enbodi nent, and are al kyl.
a3 %d%wgn@ﬁﬁggﬁeggﬂﬁXCllﬁﬁl&gR are nethyl. In one

enbpdbA® Bnbodintbndl R, iak@mol QusithrRE 4Ry I oh&@mbodiment, Ry is

nitrogen atomto which they are attached froma 3- to
3-amineprdeyled heterocyclic ring. h one enmbodinment, R4 is

am 05 di lj i HiofRIOR R4l he embodiment

3- a%p%%ég?g%%ﬁkﬁggﬁégék%rgg?%ntﬁ’%g he hydtogen, ° embocinent
Ry plskayyl, argitalidy], abkylisubsiiteted atyddirmelogen-gubsitated hryl.

arylal kyl ,. al kyl -suhstituted aryl, or

hal hb%‘??yeélﬁ}’&gfrp%/rﬁt é@l’qgﬁ’ﬂﬁijf{ﬂa %@Xig}ﬁ?&di nment, Ry, Rg,

andppéiR dbdaaed; R) i DRgogibodi ment, R7 is a hal ogen.

For the compounds of fornula (1), representative

SubBéi the ceahpalukdsl ofgonuiis (X)epredentative subktytited alkyl groups include

het eroaryl al kyl ., heterocycl yal ky] , am noal kyl , .
aryéq]]kxh amh%gpécpafg%ﬁa!ky&i al lbgtg%/ﬁcp%lgplﬂg%,’ ammoaiky}/, | alkylaminoalkyl,
dia%: %{&mﬁoﬂdk@ﬁ}lfoﬂ&ﬁi&%myﬁgﬁ 1s§.e!Rfe?1tésé&ﬁat§¢ébsiﬁobﬁM¥e%dary1 groups

groups 1 nclude sul fonam doaryl groups. .
incRelprsm$fondmaidonsy] suigisi t Bepdschttioe cabstituigd chepsoaryt igunips include

alkylheteroaryl groups.

In other aspects, the present invention provides methods for manufacture of
compounds of formula (I). Methods of making representative compounds of the
invention are described in Examples 1 and 2. It is further contemplated that, in addition
to the compounds of formula (I), intermediates and their corresponding methods of
syntheses are included within the scope of the invention. Representative compounds of
the invention are illustrated in Table 1 in Example 3.

In other aspects, the present invention provides compositions that include the KSP
inhibitors described herein, and methods that utilize the KSP inhibitors described herein.

In one aspect, the present invention provides pharmaceutical compositions
comprising at least one quinazolinone compound (e.g., a compound of formula (I))
together with a pharmaceutically acceptable carrier suitable for administration to a human
or animal subject, either alone or together with other anticancer agents.

A number of suitable anticancer agents to be used as combination therapeutics are

contemplated for use in the compositions and methods of the present invention. Suitable

-11-
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al kyl heteroaryl groups. In other aspects, the present
i nvention provides nethods for nmanufacture of
weoroposmes of formula (1). Methods of maki ng PCT/US2004/039448
representative conpounds of the invention are
described in Exanples 1 and 2. It is further
contenplated that, in addition to the conpounds of
antfcandsnlagerftd Jo bd ed imesinbinaSomwithtthecompamde sf tredimgition include
met hods, of syntheses are included within th

scope of
aganfre thatviANGeo BPOEHH e BRRPALLPUICE offou ATz YR neolpeptides (..,
. . r . . I . . . .
en T L, B B b d g A i o Ruslor Shbiotios
antimpetpladités; hosndreayt platiminu dempiverd;SRonodionsil aonodissonjigettd with
herei n, and nethods that.util.ize .t. KSP i nhi bitor
antifauear| (ags.npdisn. a9/ @ada%%{a@f_zs; _tm@%g’rca SRPORTR e RS (e
int(f}?é?éfﬁsdge?g.,pﬁ@f-ﬁ?ﬁﬁyiﬂt&‘?éukﬁ%%%,' 11 -2N)S adopBRE lignfioferapy agents;
east one qui nazol i none conpound (€.g., a conpound O
hethatppoiktéc £roWth fastpes;agentaithat irdupd fmaeraell wdiigerentyation (e.g., all-trans-
tac%g%t(gbl e carrier sui{sabl e forthadm' nieSt{‘l ti gin t?) %d 1
TetigiCeRt Br SR ETPY GRISEEYS: ARHFRY S8R 4 B B ogE N th wmor
vacRie8r iHibidianee angio8Hesis, AndUMBETik®f Blideddiseother examples of
anticancer agents to be used as conbination

chempgherpeawtic somppendsont ampirancertheepies suitihie ferecoadministration with

e ZfERRH SRPRuBRE L e b PR BRS LAY R B,

Wi t h tdagaiaosRBLdIAEnR] dntiancBy @géntonol belusdé iageshbination with
that induce apoptosis; polynucleotides, (e.g., . )
coppREEy 9k e PrstANY preRHeR Soprise ageps piflucg ey gfimulate apoptosis.
AgQﬁtg !ﬂ?eﬁ'iﬁ@dcerﬂlpgﬁt%ig Sncifidk BhP il Snot HriydaBh! RRLARRN kirase inhibitors

antitunmor antibiotics; antinetabolites;’ hornonés;
(e.g| @pidennmic GrpwihnBsctommBrogitan BEGER] kiredé éshibioy, asteldr Growth

rogpt ot S8 et b Ere STk St R A8
kinh§ ShibitoF,W12k1cRB& VAL G Fafidr Reedpor [PEFRI kif4e Riti¥Ror, and

I mrunot her apy agents; hemat opoi eti C growt h factors;
Bergbhkmnashmhibitoduseht asnSF1-TA), IGlekivet.canenGlived] s rantiesnge molecules;

o SRS 55 e B S BBBR g o

ant).86db PGS {eﬂg],i biffuehsidef BRANEHBHEST Hnadéittiel hamkihéSlutethamide,
Numer ous ot her exanpl es of chenotherapeuti c conpounds
ketagahazele candc eqortidpstesqilels sydlearygenaser 2c d&GRA) supabifess [e.g.,

ey B APl b B amor

and@BAn R réﬁ&hotﬁeﬁﬁéxﬁict onube [elg§drihdteeN{Tangiidsar), WHTHh11, fludarabine
conmpounds of the present I nvention conprise a

t
(Flndre), i daesekazie DTG atdsxapeibewsrs . mARIONe.h %?’30??6&0 eVP-16,
: E Sord . byt t -4 0] . | ation: :
cisfABLA"S . R o0 BRSO, Lt g o

cerBeibdetafd cjibkinky; alid saa®spiihe; Ahd die, likdascul ar G owt h

In other aspects, the invention provides methods for using the compounds

described herein. For example, the compounds described herein can be used in the
treatment of cancer. The compounds described herein can also be used in the
manufacture of a medicament for the treatment of cancer.

In one embodiment, the present invention provides methods of treating human or
animal subjects suffering from a cellular proliferative disease, such as cancer. The

present invention provides methods of treating a human or animal subject in need of such

-12-
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Fact or Receptor [VGFR] kinase inhibitor, Fibroblast
Growm h Factor Receptor [FG-R] kinase inhibitor,
web@seswe2 deri ved Gowth Factor Receptor [PGFRPCT/US2004/039448
ki nase inhibitor, and Bcr-Abl kinase inhibitors such
as STI-571, deevec, and divec]); antisense
nol ecul es; anti bodies [e.g., Herceptin and Rituxan];
treafibit; €6HPRILEH Sdithigering &) MIsﬁbﬁa atdripentiedlfyesffective amount of

antl-androgens [e.qg., flutam de, al ut a
an (uHREQIEIoNg ecomnaUAd- (Gigixt At FPRRaEd %%%%Bﬁ%g(bg eithgrqalone or in
[ oxygenase 2 (COX-2) inhibitors
con![mﬁéﬂo‘ﬁq%elﬁﬁmdﬁ%ma&%ﬁ% i cam NS-398, and non-steroi dal
antin amfthanmtbcnﬁmentr tilges peiSAl 1ﬂs¢rltxona1m0viﬁam awgthods for treating a

rapeutlc drugs [e.g., i.rinotecan. (Canptosa
cellegﬂr HrP CFatiyg AHeeBpch & 3#}056% ey am&%i@ PhigSh H’en?f-"é??%f“"rh) treatment
ol QP toFlafl quiBzdlinone compound (e.
conHTE BARARE T L@ adbhsl g qMRdinons compound e,
a cmapbuﬂdaaf foirgulal(Dhgffediveda resBice o& peavieniees ke peglifsietine ot tumor
WElgll t&lauros rine; and the like. In other aspects, the
gto Féﬁb ftovi des methods for using the conpounds
desgy biiHerh&hSddimefo rth@?%&itemvéﬁiﬁmcwm@ dsetB&BCIr hedting a
herein can be used in the treatnent of cancer. The
cellmtanmolifésative shsdapein hdrwian emAniaad subjeciyBeseqdnof ﬁltch treatment

con&n&ﬂsglféga C&#uﬁls&mg%ﬂﬁ%@! ?}&r%r?tnt %g&bnﬁt Iég 3.%11 tqﬁl B on8 compound (e.g.,

a cBRPYhLSE ST farhived &) péffédtieattd reddven@nprovend Ricttalar prdj;femﬁm in the
suffering froma cellular proliferative di sease, such

subjest enereelnativeVith atdeast ons iongh agsmb or dbs rRIDRBIRS capcer
tre I
LcThe M RO pRAE UGS} 08 B5SAfhon of K5t T
inhébitofe irgnseful @abhamfaﬁélﬁmh] scanpEositions fof hanamor metzohary oise where
cQompou a compound

f f
mhaqltmo%KSf’ 3 Biieiedst Bolh (WP (IFABRFL L a% q(l%f)é%elé%aélas flisgases such
as !ulﬁlcﬁnagl%?r caREPAR] JRrowlhRieBia R3Sy KSPY et apibuldr O¥iedR8npounds

or treating a cellular proliferative di sease
arel mseﬁﬂ hinnthe toeatraeit el husuesj exc enioral (egd mﬁnm)cqanwre,atnnhndtng, for

t id bj.ect
explb a0l RHEDUDBUAG: CEoe PECEahoBURD R RN Juroid
stofnhdl); 18/ 85 inuGhdpatie 8Hs ﬁﬁctokldﬁé}ﬁéiﬁﬁenﬂ%ellﬁé afrinary bladder; uterine
prol’iferation or tunor %rovvt in the subject. In

corangt hterine mbodixreenary;t metliiples sryelankay e pROPBRCUST GAFukfe gnyelogenous

th ds for treat | | ul f
s e
braﬁp rrdele AGryadhd nprsi-aix . s@hal]l Subktes; amm-aodgkid 9fuphoma;

qui nazol i none conpou (e g., a conpound of fornmula
me(anpmaearfcbw@ilpusecoﬂ@l pdsgoi@a- or prevent cellul ar

pr Ohl (r)t%tef' %ﬂiboﬁuﬁé?l?, the invention provides methods of treating an KSP

mediated disorder. In one method, an effective amount of an quinazolinone compound is

administered to a patient (e.g., a human or animal subject) in need thereof to mediate
(or modulate) KSP activity.

A representative assay for determining KSP inhibitory activity is described in
Example 4.

The following definitions are provided to better understand the invention.

As used herein, the term "quinazolinone" refers to a quinazolinone compound

having a carbonyl or thiocarbonyl group at position 4.

-13-
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subject in conbination with at | east one additiona
agent for the treatnent of cancer. The present

WO poossioen provi des compounds that are inhibi tPCHUST004/039448
KSP. The inhibitors are useful in pharmaceutica
conpositions for human or veterinary use where
inhibition of KSP is indicated, e.g., in the treatnent

of ealikh Ml referPtoohlicilegratpsvibadis aas esntsitl HeteasatomsThus the phrase
and/ or cancerous cell gromﬁh nedlfted by K

S
inclydes steaighir chaimalkyboproupm sichaasemgdy LﬂthsrlnpmJ tbr“@’gt Pyl hexyl,

| r )
el R o, i 0 620581 oy A s
brapérdrehaim; isomkesnofastudighe chaimalkyh yraips; instaling byt haotvenited to, the

FlGhnga IS) SUBIOV Gy NV B o FHEGRy o CH(CE R,
-CIRAH, 2,' L@V e %@FECPE%OP@HM(@THJ e @Hgdsﬂemge@ﬁzc:ﬂg

nyel ogenous | eukem a;

-CHIzéI}k(GHz@HﬂEy elGHAL(CHk e rfC&zCEIEHzCEHQQr aCHé@HB)t@Héﬁﬂz)(CHzCHQ

A el anori oGHCHEFONERGRER  AdentiECHhFH(CH:CH,

CRRILRRCHRYIPOd] TNt it ERnCHYN, P ovi desIREINgOR, OHI(CHy),

treatlng an KSP nedi at e isorder. In one nethod, an
-CRATECH@HaR LS -GH(GHAHSTHEFRCHEMIO(GT.GHs), and others.

IR TR N T Y e

cydiStekVl, tofclobept§Rr @Rescdidcne @dsaychf ffigd eﬁ’tﬁhfﬂtdfd RdthK8ihight and
i nhi |tory activity is described in Exanple The
braﬁdleldcﬁhangalhﬁlf grarps sndefimed apevryi Hows the Pé‘éﬁtsﬁeﬁlkyl groups” includes

oMU g BT g

grodgy iletude mﬁgm Ml beenchdd ciedn biigy krogpeapd ayclmoaikyll gmups having
4."Al kyl" refers to al kyl groups that do not contain
1 th&2 6B@R 319815 Thus t he phrase includes strai ght chain

al kyAP&ﬁﬁ%éf(’%f@t‘éqg Elféssiaﬁﬁtljéé‘ih esSs rilY)lted aﬂfo@@lﬁlm "aﬁéﬁ Y'but having two

penty octy nonyl , decyl
p01dtsd ef yittawhohehthe Ek&mplarih elllpﬂlwmas @rcaips oirichisleu délsllene ( CH,CH,- ),

DropERG A g CBBCHHBELT m (BeTSIPoRIeIO! | dor e G e and
CH( CH , -
iRt L), o
- CH"SHemA" x¢fer tolatright dhingbitaiehedh oy cyclwd@]@ﬂqaymg ongpr more

cargé,mﬂ @%‘W&p} )%_'c%gs_l é?}fi %_I(mcg_}) Cag_l Eﬁ?&_ﬁfam%_latg_l %n)ed alkenyl
group&hholude st@k"g@'l:lﬁﬁr@"h@'ﬁrﬁnched el Efops @l Celic alkenyl groups
having 2 to 12 carbon atoms.

"Alkynyl" refers to straight chain, branched, or cyclic radicals having one or more
carbon-carbon triple bonds and from 2 to about 20 carbon atoms. Preferred alkynyl
groups include straight chain and branched alkynyl groups having 2 to 12 carbon atoms.

Alkyl, alkenyl, and alkynyl groups may be substituted. "Substituted alkyl" refers
to an alkyl group as defined above in which one or more bonds to a carbon(s) or
hydrogen(s) are replaced by a bond to non-hydrogen and non-carbon atoms such as, but
not limited to, a halogen atom such as F, Cl, Br, and I; an oxygen atom in groups such as
hydroxyl groups, alkoxy groups, aryloxy groups, and ester groups; a sulfur atom in
groups such as thiol groups, alkyl and aryl sulfide groups, sulfone groups, sulfonyl
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-CH(CH )CH(CH )CH(CH ) , -CH(CH CHYCH(CH )CH(CH ) (CH

CH ), and others. The phrase al so includes cyclic
wa@bkdoghsgenups such as cycl opropyl, cycl obutyl , PCT/US2004/039448

cycl opentyl, cyclohexyl, cycloheptyl, and cycl ooctyl

and such rings substituted with straight and branched

chai n al kyl groups as defined above. Thus the phrase
groupy, katld gleskge’ grdipkUdesitiopenrakom arlnkgiougﬂ Qmpls as amines, amides,

secondary al kyl groups, and tertiary gro
a ﬁa@r@sf@alkalanvne% PYLAFRIDE Sy éﬂ‘d@éﬂ%@%g‘%ﬁw 5, Aekidgs, imides,

il Gon S1BRE 4R B SrAkE sbch o BN AETHER (B Gk Raryiity

' grouﬁ |aﬂdyhha@&ﬂ|§rbgﬁﬁirpammdetnﬁmmyhgfqaps, ‘anidudth érahvatergatbms in various

ot E‘%&%Earﬁ%ﬁfewwf? SRS P asan Y BE oF emore bonds to

d b§ Higherdder bond double-
a c%‘??ﬁ%ﬂéi sﬂ/l?g@g F’fé%témq'sl CI‘EF»IQC": O_f'ﬁ' ﬁ% er r onen(;g a double- or
tripleebend ta @ hsﬁercartcgh Bucih@sr axygen wn@tvedarbonylc garboxyly zndi aster groups;

i3 s SR e P BPe o RORTR. St e
ohﬁé: lngler %&1@&9 hikya h?rb{?% anpl WHiaN 6h€ Gr ahkRNBbnda QURScath(s) or

cyclic al kenyl groups ving 2 to 12 carbon atons.
hydrsﬂgdnﬁs) yttdmsr eﬁeﬂsced@ysat bcmdgman e lieterparah digtetiocyelyl, or cycloalkyl

G ra a hayv, one. or C C
seofpy SraeEhaCetntes s 5otse Sou0E: S558L PHH: AR douws in which
oneDéﬁﬁ@rfeﬂﬁﬁdﬁM 83tbo10 b ObEo gdMCltotd Gs/aterraplgbdd l@}hamenor&ﬁ&e bonds to
branched al kynyl groups having 2 to 12 carbon ato

ﬂucmokwhlortar R (pyemo agreum kyhagthey rm@fseewb%u@&lbéwk @r%@ is the
trif] % iagﬂu%r%gg%yh %?&?psafﬁaﬁl éﬁ(‘rhl g{}fegﬁléfﬁl%romethyl group.

e nor e
Otlea Ipl?éfék(rai) substitoyety ﬂgﬁmgmﬁlpmeluﬂe phase dd vhicla ohend ntope bonds to a
non- hydrogen and non- gon atons, such as, but not
carbothior A FQEen SAE S EPIERER Y ACHPTAs foF an (PXYeRR atgiigsych that the

bgﬁwoxy g %B G5 Cbitabls QR alﬁ&s’%?“a%&y S RIPPSOther preferred

aryl oxy groups, ester groups; a
substitufadr aligylo glrorups gnadudrs akyk gromps tt]lﬂt dlavg rapupiejnealok yl substituted or

ot e e e B AR i
het@®c TR 8ne, aM d%%eté%hi‘})é!lﬁéfﬁlﬁl%s ntgm(ﬁérb elyl)amine or

aryl am nes, al kyl aryl @am™nes, di ar am nes, oxr des,
(aryhifhetlemcyelybamimngions; il pthren @rﬁf@limﬂrsﬂhﬁtlgl’f@h plkyk growpa dnclude

thoaen E;{Vb C kcggﬁegcir: ?reg}o(rﬁgid a gﬁr 0{1 > éiy (s)gat %1%2& repla d:ed by a
bmﬁi ﬁ)e:!in 51@1 HeRRbAYE Hefbrél@bly@lkﬁ @fchﬁncygrgw@s Eﬁuﬁﬂ% bﬂﬁlﬂﬂtltuted
rou;)s al so includ eyl&r srn whi ch one_or

3

alkbb ﬁtﬁs +(6Ha):2% kb ot CEY):DH(R H@bmﬁéﬂﬁm qu&Q(aQ]é@CHzNHz
-C}?}é(=0%ﬁ2 -&ﬁ%(%&‘}’ﬂ( eCﬁzOCﬁzﬁﬁu (?021-9 rExamples of substituents

of substituted alkyl are: —CHj;, —C,Hs, —CH,OH, —OH, —-OCHj;, —OC;Hs, —OCFs3,
-OC(=0)CH;, —OC(=0O)NH,, —OC(=0)N(CH3);, —-CN, -NO,, -C(=0)CH;, —CO:H,
-CO,CH;, -CONH,, —NH,,~N(CH3),, -NHSO,CH;, -NHCOCH;, —-NHC(=0)OCHs,
-NHSO-,CH3, -SO,CH3, -SO,NH;, Halo.

"Substituted alkenyl" has the same meaning with respect to alkeny! groups that
substituted alkyl groups had with respect to unsubstituted alkyl groups. A substituted
alkenyl group includes alkenyl groups in which a non-carbon or non-hydrogen atom is

bonded to a carbon double bonded to another carbon and those in which one of the
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triple-bond) to a heteroatom such as oxygen in oxo,

carbonyl, carboxyl, and ester groups; nitrogen in
w@e@aps19gzuch as i mnes, oxines, hydrazones, anBPCT/US2004/039448

nitriles. Substituted al kyl groups further include

al kyl groups in which one or nore bonds to a carbon(s)

or hydrogen(s) atons is replaced by a bond to an aryl,

norPEHBETOS Nn-hHRb &mOAMEk ¥4 bor@ed ¢y alcartokydot grvolned in a double bond
Preferred substituted al kyl groups include, anong
to agpHer earbefl.kyl groups in which one or nore bonds to a

car, gﬁ%?t%}ep ‘ilkﬁgr?nﬁfst £ shﬁlle E}{x)&?agﬁr@%vﬂﬁ Gds g% R)nﬁk?ﬂyl "R&hs that

bon uor-o or o, group. Anoth
subptitfedralledl gulysd had) tvéith Iabﬂeyst tcgnmnbsmtstetlmikyl groups A substituted

trifluoronethyl group and, ot ro
SR ERYP PRBeS PR GRAPHA VBB i Lo B Bpihytigeen atom is
borﬁi‘ég % tc: fiRd BbEondE® WP Sndt |dé9c?ont eﬁﬂstﬁoéenmmhlﬁﬁ a0 c%bon or

s to a carbon or hydrogen atomis repl aced
norahjzdmgbm aborafis bondgémo acaios uohntrcbﬂat:d mwaetr@mlsqndttgtaedther carbon.

Slr lC() r S| h%If %g ?(té rg%lg[é %;h:b% d &@P I?é‘?m%r"&u%émp)fé/s of alkoxy

gro'uﬁ% nHﬁiﬁe Al QétﬁHf’yS t-tblil hafRoAmARdHL andthedike.

stituted of unsubstltuyed al kyl am ne, di al kyl am ne
ar yI'Hutong," of dhidpl' )r@ﬁarsWO)cdainrﬁ,ebromOameané iodo groups. The term

"ha?%ﬂ fﬂrét (lér%{}né@@ﬂ);ﬁélg% ﬁilé C’%ﬁedywﬁl oﬂg or more halogen atoms. The

ter&a'hMbiﬂ(B}?}‘"%ﬁ%’ﬁ)' Al My RdigalGuBstitet Withadrset nﬁtrre helb gﬁdatoms
substituted al kyl groups include those in whic

nor AAmined gefers berein i) @h@( gyup)rNHyd ,Tb@ &y yllgytlwo gefers %rére1n to
| E " "
he| eB acg;ﬁlﬁbxxfh%reg rﬁnlgyc 22{1]1&61{ ylgr gﬁl%tg@%g) M{ Ly Tg]p term "arylamino

ref?ﬂﬁl E'l‘(éfdlﬁ tf thel gm@w%ewgilxeﬁths@mggf R'(lﬁlﬂ‘ly?_'ﬂﬁ@élﬁéﬁl:élgi, o1( ngyl The
term. " ey 1960 e atﬁpﬁhesgrelﬂp SIUE et R o aralcvt @t R

- CH, - CH, - CHOH, -OH,
hy‘ﬁ%g:% afil, ?%@Miu@e i OC( =0) CH , - OCC=O)NH ,
G?('Aﬂabk&aﬂkyl)' refers@blthe gid@p ~aH<G@]®Hwhere aaQ sl alkyl:@r @ienyl, and

alk, @E}g@ @@qlznyl myégmeﬁrylox%lcgpfers to%%rH up —,@ﬁﬁy!)(_)-aryl. The

tenns‘dmﬁdx%.'ﬁ{?ﬁ r@fei‘setﬂ}fhe ghAp -AIRPleRAN®-aFRRY1l NG Wi t h

respect "to"al kenyl groups that substituted alky

gr olipEorpalkylamna’ esfres hetemn tonthebgrohp o aullﬁwalgvbupybere Ris
I tuted. alken group includes al kenyl groups in
W“M%i¥%y§mﬁ8ﬁf%ﬂgﬂoﬂ %F Yhon- hydr ogen atomis bonded to a
car bemistRdYogyIPoRstes thRrai ot ahe ngrobpn—@(td) -NpDse i NSubstituted
whi ch one of ¥henon carbon or non- h% en atons i s

ampneadanyld refernhisin fotthe rayenn e€(Oh rg lygpcled and R' is
R P BB BB B 0 B BROF-cOp e
where R is aryl and R' is hydrogen, alkyl or aryl. "Aralkylaminocarbonyl" refers herein
to the group -C(O)-NRR' where R is aralkyl and R’ is hydrogen, alkyl, aryl, or aralkyl.

"Aminosulfonyl" refers herein to the group —S(O),-NH,.  "Substituted
aminosulfonyl" refers herein to the group —S(O),-NRR' where R is alkyl and R' is
hydrogen or alkyl. The term "aralkylaminosulfonlyaryl" refers herein to the group
-aryl-S(O)>—NH-aralkyl.

"Carbonyl" refers to the divalent group ~C(O)-.
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substituted al kyl groups had with respect to

unsubstituted al kyl groups. A substituted al kynyl
w@e@apsionz| udes al kynyl groups in which a non-PeF/0820040039448

non- hydrogen atomis bonded to a carbon triple bonded

to anot her carbon and those in which a non-carbon or

non- hydrogen atomis bonded to a carbon not invol ved

in "@atHohp]ogy'b ¢fdrst Qen'erallyhm tlea gtoop. —CE)KOXY 'Suclefmupst imclude

wher ei n Rlsakyl pre Ive,exa of
esterf) k@@)tﬂ Bup¥heiscRuds AEYhofYClo g‘ﬁ(%texx?rryl’t 1 The term

"ca;rBB §1!))§%§'916§1;1§prr¥fer QleHle llléré'iﬁ to Hofd Qgé‘d}bo@ﬂoxﬁafb@ T?/]cloalkyl"

oro | uoro, and iodo g roug
andt ar MCafh@hplakybdtérot)@ﬂceadlsylf'o izn, aswkt;rb Radiscad carbocycloalkyl or
subs aLO

heterwpﬁaﬁwixrﬁt*p%’r%ys 1t %faﬂ ARk e, B L e erow

-C((‘M DP9 &vie ARG AABAEN oﬁb@l%ychcAﬁaﬂB@cydl@frﬁf 6r hetericticloaryl.
to thé group The term "al kyl am no" refers herein to

Thettéren tpralisplonfRRhy kel iefeRs heyeial tp)ﬂne giaup RC(Q:Oraralkhen or

al kyl e term."aryl am.no' her g "

-NR Kﬂ]@a ﬁ? hﬁfi} tnaheR.gr?% g)ﬁogenA&g?SEIfFHﬁ PR to
subftiited shiFSnyll &FThe Stk |-B0O,RO'in Wﬂﬁ@f R iballsi.n Alkylsiigonyl groups

group NRR™ where Ris aralkyl and R is h

dr
empadYed in amyapoungls ofr thekpiesent ADKeRLPR| #| typicati alkyigilfoyl eroups

B G A PR S, gl A sy

growge eﬁfp@éﬁéd al |‘c§,0|mp@uﬂtﬂsy|of Tiee ;tresrem mvemltlbnx;mhidjal 'for example,

refers to th | kyl e O
metnsiain i nie: B it LY SR G oshere is et

pro@;lﬁﬁﬁéx?} lflyel,,,) whc‘ﬁ‘aeﬁﬁ% ?rdg}fylf YREGRE ke NYEEO e, "RYBhINy" refers

A noca refers herein to the group
hereie(t®)thé %Eklp —SGuhagt.i tTiteerm Mardidsudfony]" refess deresimée dhe group

tothe [ re Ris al nd Ris
'Soﬂsi‘%ﬁlwe grgd %?%naﬁﬁ‘go T Dere Té’mi%mbonyl refers
her'%a?bérgrlzfrﬁiﬁo'gfe@éi'@ to %Qﬁwﬁﬁﬁi gMﬂE r.RHRC(©)- %Whl@lﬂdleﬂiydrogen
i s hydrogen or aré(p]._1 "Aral kyl am nocar bony
¥

atomeffeths ahedenitrogen ph ehegq: OUIOP-SWID Cithbe éeni@qeé alkyl, aryl, or

syl Rt grones e HEReR sl 4o B PEadiitigror0R)

and a%ﬁraéé Lmeeb)am waste R goyl strafgaat of Sraneli&l chdiw alklyg qychvatkyl, or
(O -NRR vihere Ris alk and R is hydrogen or

ary1a¢n<a;ra1kytrh“éhet @rrm"aléwbmhpnamlaﬁ’mef%ﬁtwaékwarbm@flémgw where R is
amqrzleéagvblgg iﬁgon% :;1 o d| v 6 & onsétgﬁl&( g—h?"b?%léﬁ\éhe strgeﬁlPé)nyfhe term

ent

"ar}IFlﬁszngrgylﬂﬁﬁﬂ' adfbry t6 grd;b@}gam(o)m@@re@ 1s$u(alnylg |Scmmisr1y, the term
“aralkylcarbonylamino " refers to carbonylamino where R is aralkyl.

"Guanidino” or "guanidyl" refers to moieties derived from guanidine,
H,N-C(=NH)-NH,. Such moieties include those bonded at the nitrogen atom carrying the
formal double bond (the "2"-position of the guanidine, e.g., diaminomethyleneamino,
(H,N),C=NH-)) and those bonded at either of the nitrogen atoms carrying a formal single
bond (the "1-" and/or "3"-positions of the guandine, e.g., H;N-C(=NH)-NH-)). The
hydrogen atoms at any of the nitrogens can be replaced with a suitable substituent, such

as alkyl, aryl, or aralkyl.
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esters, -C(O-OR where Ris alkyl, cycloal kyl, aryl,
or aral kyl. The term "carbonyl oxycycl oal kyl " refers

w@emwsnsioky herein to both a PCT/US2004/039448
"car bonyl oxycar bocycl oal kyl " and a
"car bonyl oxyhet erocycl oal kyl ," i.e., where Ris a

carbocycl oal kyl or heterocycl oal kyl, respectively. The

t ermmigiyl C@f&\%h nyl ey 'mdietiar R-GEMOFNRI-0 (thheragicalipbeing at the
ere ary

N it B G RTR BNkl Beye] BePgRt prart Bipeds), vhere R and R
0 ers herein to th
Canb%%‘%é&élﬂa ral’kyr- 1 Z.'%ajfl"ﬂfkgfr1yI refers herei (re1 ?Lotjﬁe group
I f oalk&%“kwﬁasl [t Qnmbho-rafpmlscycﬂncahstamgmhmmegarbocychc alkyl
sub%%mggﬁwgﬁyéyc&aﬁé}égﬁéﬁé}% §§e}&“’F %o(% ﬁﬁ%l %gklg}ﬂ f(hg Ik ¥1g) atoms
in %ﬁﬁle% B('n%n a%rﬁ o/ Riied | daredk Ydrs Wl fhieRydat@houpThe term

havi ng ron1 6 carbon atons in its backbone

"hetstacycloulkgl” r&'fa:rssherdny o c)ajloaék)ﬂ)su‘gsﬁmﬂmﬂha@;aag SR bt Syangd more

d f th
typlé%bﬁ%? Sy Wg?@ﬁ@%@ﬁ{’/ S(exﬁ]ﬁgsslltpu\évﬁélr glrl]lﬁllbrl]é: Lé{gﬁ%ﬁtoﬁr& employed in
Qi nffrdgen.Cokigleh, REpreyd
o i PrentBhoke uiin bty st SUASURS gt

hetéracmblqallk}ﬂ orojties insfledes fqr@ac@mples momi@hgpdu;@erwsvlz pipgragdinyl, and

t aral.kyl sul f
e 8, g OISR ey IR 8, 18 P s ar
carbonoORVHEA. usefan Rbmatioh noith cetlealkyl Gu‘tish&ledﬁsy tﬂeetermglpolwychc"
-NH-C(O) - in which the hydrogen atom of the am de
refens horoigdn fwd@ﬁ@n@%ﬁtﬁ@ﬁﬁuﬁm icsHBE™Ean be repl aced

aI k’ st ePerroc%fc?el ‘kytlete%%ﬁc %e‘?éf@ c'lé"'c HJ %terocyclyl "

I'es suc as “car bamat e “est
as uaeﬂ Hesin didroQnyR - ondanembered nag sbmalrgig a hq:temam Bté@bted from

chai | kyl | oal k
odha it e oatol o stk ar ool TR Uy e
heté’ileﬁbﬁls %gieéfﬁlﬁ‘éih the i (foﬁﬁgﬂlﬂg Bpnﬁfb%ﬁﬁ & ygah, Pssudfu®Wherein

In it bone strict term
the' Samxthxbarekiomyg hai A dméﬂ@ fogndsoa@ @i:mm6+m4=ml(e¢9d ringhas 0-& double

is a [ m | arl t I
v, et i Sl ) BBt SoLYhg BRBHER ki
nitr g%h’i%@' ﬁﬂ’furq{etergért@ﬂl's dihybd @hESally0 qiEkephized o iinctdding any
19 om guani di ne, Such noieties incl uge t hose bonded at

b1cydhe oty oywhichtaonof e a,howg hetgeocyeligrangsgis dbted tp grigngengging or
osi ti on .of d|n

anog?eé S %W%%%é%eﬁ cyg olglé@}%hde tlaz ?ﬁnedtzh ove The term

"heié&lscyalet' rtfi?nﬂﬁﬁcl%ﬂ%ngs&h rWhictg nﬂrofgeﬂi iathe suefegd»aeoms dve(llt ets;@artlally
" ositions of the guandi ne,
and\ﬁltlyesmated-nylgs PEI)I'H@HIQQ detsersclgs etde %ﬁiia’f@}’let wézapmyl pyrryl,

P (Iﬁtr PYSY RO bﬁyﬁa?cﬁgrla%%z\%}lﬁ PyrdbhiGAVE ikRsbil Weitazolinyl,
imidazolidinyl, pyridyl, piperidinyl, pyrazinyl, piperazinyl, N-methyl piper-azinyl,
azetidinyl, N-methylazetidinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl,
isoxazolyl, isoazolidinyl, —morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl,
isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl, benzimidazolyl, benzothiazolyl,
benzoxazolyl, furyl, thienyl, triazolyl, and benzothienyl.

Heterocyclic moieties can be unsubstituted or monosubstituted or disubstituted

with various substituents independently selected from hydroxy, halo, oxo (C=0),
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as alkyl, aryl, or aralkyl."Am dino" refers to the

nmoi eties RC(=N)-NR - (the radical being at the "NL"
wmmosmgﬂz@ and R(NR )C=N (the radical being arpCT/li§2004/039448

"N2" nitrogen), vvhere R and R can be hydrogen, alkyl,

aryl, or aralkyl. "Cycloalkyl" refers to a nono- or

polycyclic het erocyclic or carbocyclic alkyl

alkggﬁh%B ékgheg &vglg%glp {{f&é Lik§y 61 ARbKY browp)) shiikia) %ﬂl}ﬂalhﬂl\bﬁdlﬁﬂk@'mrnmo

., ring) atons in whi ch
acybaiteding, aikony, itsioaikoxte potyalosh, dkylacyriedind af b#Paﬂfﬁle

ter tero cl oal k t
sub L PaBPecIFrap e P S AT LS ekl 38 ol e apparent
to tleé%rﬁa%ﬁgosléll RetRr ehRetnd ﬁleﬁhzﬁldl ichgmBtriy et Gn @onjunction with the
Sui tabl € heteroatons enployed in conpounds of the
dlsqiosescehtremnventl on are nitrogen, oxygen, and sul fur.
Representati ve heterocychpal kyl noieties igcludeg for

exanpl e, norpholino, pipegazinyl, plperadlym\lg and t he

Iikewreaﬁbocyc+ yl g ou an€ cycl oalk ps in
whichy alli ring pto ar bog en us
connecti&n vvithEey ~eal ky@ s@bs uent &, e ‘t)erm

" po % c" refers herein to fused and non fused
alk;ﬁféigjic stwlctures. "Substituted heterocycle,"

"hetergcyclic groumy” "heterocycle," or
heterocyclyl,"” as used hergin refers to any 3- or
4-menbered ring cont@lnlng het er oat om sel ected from

nltf"/ﬁq oxygen sulNar>r a 5- or p- ered
ring er )J»ovt

t enGarons sel ect ed
fromthe g of ni xygen, or

sul fur; mh@reln Fh nenbered‘?lng His 0-2 doubl e
bonds apd uhe 6- menber ed™n Ngs 0- 3 doubl e bo

wherej, en and e op Nonall y
oxi di 7zed; | whel ei he nltrogen nd het oat @gns
lonally quarterni zed; and in

bi cyclicogroupRin which any of the above heterocyclic
ri ngsy-<( f /e QRa benzene ring or another 5- or

6- menper d het erocyclic ring i ndependently defined
abo he g Nhet erocycl e" thus includes rings in
mhich PNL[ogen |s the heteroatomas well as partially
and fully-saturated rings. Preferred heterocycles

i nchwdes RioH wmzhmmrecyclic aumpinent, as gescribed hgsginy ol i nyl |

P¥nr égggg,'nﬂgwﬁ étngo%% }cs pﬁ?r cim Iﬁq gl ﬁ:§5 uXr%ZOLllg%:aEéwl’ pyridyl,
pigtr DL ld'aEé(tllc}mﬁ YT @%ZOMA, lﬂﬂbﬁfr agihsilyl YensBtifiydolyl, benzothiazolyl,

pl per-azi ny azeti di ny met hyl azeti di_nyl ,
bemamlﬁll, qyinplmylr 1sdammlwy1 aieazeliyl, qeresadmyliphihalazinyl, indolyl,

a ol rphol i nyl, thiazolyl,
na@ﬂ?‘éﬁ‘@o’?ﬁi WPZO e 41?1‘59%1 rTDl got h: a)z/ol i di InyIZ d

Ib ndelyy r%{srtl@ |o'pfi?d1|1a11y| sﬁﬁﬁﬂu’tﬁ@ Imdtipkyclivemndipsiybsgziod somatic groups
enzothi azol yl ,
having from 3 to 14>{)ackbone carbon or hetero atoms, and includes both carbocyclic aryl

groups and heterocyclic aryl groups. Carbocyclic aryl groups are aryl groups in which all
ring atoms in the aromatic ring are carbon. The term "heteroaryl" refers herein to aryl
groups having from 1 to 4 heteroatoms as ring atoms in an aromatic ring with the
remainder of the ring atoms being carbon atoms. When used in connection with aryl
substituents, the term "polycyclic aryl" refers herein to fused and non-fused cyclic

structures in which at least one cyclic structure is aromatic, such as, for example,
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benzoxazol yl, furyl, thienyl, triazolyl, and
benzot hi enyl . Heterocyclic noieties can be
wap®shsoe: ut ed or nonosubstituted or di substi tRCEUS204/089448
vari ous substituents independently selected from
hydroxy, halo, oxo (C=0),alkylimno (RN=, wherein Ris
al kyl or al koxy group), am no, alkylam no,
benfbdadxeybianividch amyl ameaatyclit , stalckox yiseditoad lpbxyyl group, i.e.,

oaI koxy, al kyl, cycl oal kyl or hal oal kyl. The

erocyclic groups may be attached at varj ou . .
o pus! ¢ Replshyls awd i e, dbpaRRY 8 TEisUE HARIONES sk sybstipygats in

t he or | C d i.ci-nal: ' : ot midi 1
compgp i 6 R, o FiYEUOE GpGARTRAHDY Pl Byimidipyh piazoly
inddlyl; Niidzolyhh ex&lifolyl, Hettazobylheyeringy ctriagolylbthiogheryk , furanyl,

_as, descri bed herein. Repreg;g;ati%gypfterqﬁ%%lL&s Ivl. and th
5 quinodigyl gerinylepaphtavkybenzothigze§d.drsarorsidy fpd benzimidazolyl, and the
likepiperazinyl, azetidinyl, thiazolyl, furanyl, triazolyl
benzi m dazol yl, benzothi azolyl, benzoxazolyl,

quinehlkyl lor “asdality 1 alefeny to, arg aikyh zmiup repbstityiel nvida b ayyl, group.

pht hal azi nyl, indolyl,. naphthpyridjnyl, K indaz
Typigslloatplkyhgotps %19@/64 BrORPOR %ﬂﬂi‘%ﬁ%ﬁw I%Vlfﬁﬁ?%%‘fezig‘) 1o

[ ¢ Weghi the 2NQTBoktford bO YIRS afa@il NGoliy. OMBuitable
6c%%§§§%ﬁh%§g% oﬁgegarbo%tg?%hetero atons, and iggldges
10  aralkgl proups bmpioyed dn aoyipogndupistharntessat érvsatien irclydey ffor example,
roups. . Carhocyclic aryl groups are aryl groups in
be EEHOQLPH?BHQY onms in the aromatic ring are carbon.

Ther dREdhialid BEOREMW gréuph SictudefotieRarhplepttiphe govurislow. These

having from1l to 4 heteroatons as ring atons in an .
hetarpawhgiovps sagbsurther lsubstiared wubmaﬁﬁaetq%@dﬁd'ﬁ VA{IgH% positions as

4Pei ng _carbon.at ons... ' : CL @ W :
witl B dPp g Bo By Biyin L P B BRI LRl ars in
15 cm#@mﬁyﬁﬁﬂhaﬂﬁﬁﬁﬂﬁmﬁaﬁaﬂhﬁyC|iC structures in which at
east one cyclic structure is aromatic, such as, for
exanpl e, benzodi oxozol o (which has a heterocyclic

strycture fus d,ﬁf a phe yﬁNgroupﬁ\h.\<, NN
N7\ ~
&/N HN\) o) < 7
\
F E \N/\( N—-N\ H./,N
\)Nj)% K{N %N )/kN,N HN\%
o /N\) T

@)

n

N
N7\
A N
N AN N
NN [/J;;> Ej§&§d/”“NH2 //E:j§§* ETNN
Q \N x SN
o)
N
Nz N AN
N

}I/O\ \(\\ N/\\N /\\N

» N\(N he %
20 HN\N// / — Va
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, haphthyl, and the |like. Exenplary aryl noieties
enpl oyed as substituents in conpounds of the present
w0 pwsnsioen i ncl ude phenyl, pyridyl, pyrim di nyPCT/US2004/039448
thi azolyl, indolyl, imdazolyl, oxadiazolyl,
tetrazolyl, pyrazinyl, triazolyl, thiophenyl, furanyl,
qgui nol i nyl, purinyl, naphthyl, benzothiazolyl,

benRé&MJeh%ﬁlve k@f@oﬁ?@ﬁh&uﬂﬂ,zf&%xanﬂm itnidazblyk epyridyl, thiazolyl,
kyl " or " refers to an, al kyl group

tnagwhbqntzmléazqmt heraﬁtkwylylgqné&ﬁnzwmlbﬂm ly, aral kyl

ro oyed in f ' '

0 OBy P MR BRI S BTV e o
condketeel tpeidhl Gther) bret BtRmar dxksinplagy biapyl cSmpbaincﬂsema}udb kfpk example,

groups enpl oyed in conpound sent invention
phamitbeneras  giphenddisrene, b&%&?ﬁl}/ﬂ{ﬂof:ﬂpbgny éheno HREDDenzene,

t _
CPRALERERTbGEEST, SRR | TRRE, | TE MR ILEL | S KA fbenzere,
phﬁgﬂieh@rlammbst(phenmemnﬂy)myeha and atiivedikat vEBrafgusl optionally
p03|t|onsa wi | rent to tho
subshartegy ga‘i’ﬂ?@’ an cgr?r‘ﬁlfl ci EP& udgh en?dPRSAY; %ﬂlgg] hﬂ% é henyleﬁlynyl)
phéﬁ%@béé’%ﬁlﬂgn W By hﬁﬂéﬁy@'eﬁz“ehgsUrﬁ-[th%h@nylghyl\lyl%heNyl\] \[benzyl-
presentative hetefoaryls incl exa
aminoi-destahide, Zga;mmdw ,[4—(2‘rphquﬂqlhynyﬂ)|phqzsé]py¢panam1de 2-amino-N-[4-

GRS Bt SRS 2L B RERRSY R g

ph é‘iBfY]LacGtraﬁH&S which ar @tﬁbﬂ&mﬁx@m[ﬁ@gpﬁdﬂy%ﬁ%ygph@fyl]acetamMe
are bound. Exenplary biaryl conpou i ncl ude

2- [&mnwbprmﬁbmméﬁ%éhé’l-phﬁrwlﬁémwybpbwﬂecetaxmde 5-phenyl-2H-

A

phengl- ﬂw@}dthﬁryléphéiwl])abamﬂage phenyd-bhapyl1astienexybenzene,
E phenyl net hoxy) benzene, and the |ike. Preferred

igath))-KoBsphenyletynyakspy! lgrberanidee | ude: 2-{[(4-

ﬂugﬁqé ‘Qﬁ)]i% g{g%&%ﬂ}l} [ﬁ ]iﬁ gZ-gﬁ@dr}X% Wlﬂﬁy’l]aoetamlde 2-{[(4-

mefﬂry[l}?‘*lﬁ(lﬂ)lﬁbthmhlﬁhi@ﬁﬂ%‘i@@h@ﬂ}ﬂl-eﬂ%lpbp@b’ﬂmﬂmﬂnde 4-phenyl-1-

acet am

mﬂﬂ%&lﬁl‘bﬂza{@ phRYWEARATHYBIREERR | pPdpesiahfpylamino)-N-[4-(2-

oG EEBAAAAIRDY o 1o 6l -
phexlybatiyynjyl)abetydacaamide, 2-(butylamino)-N-[4- (2-pheny1 ethynyl)-
phenyi]gct:elgzmﬁg q\e)[i-(l\&—gﬁfén(y%éﬂ? enyh]yf 3(11-)& &ﬂXmlnoS -ace amgj e, N-[4-
(2-phenylethynyl)phenyl]-2-(quinuclidin-3-ylamino)acetamide, N-[4-(2-phenyl-
ethynyl)phenyl]pyrrolidin-2-ylcarboxamide, 2-amino-3-methyl-N-[4-(2-phenyl-ethynyl)-
phenyl]butanamide, 4-(4-phenylbuta-1,3-diynyl)phenylamine, 2-(dimethyl-amino)-N-[4-
(4-phenylbuta-1,3-diynyl)phenyl]acetamide, 2-(ethylamino)-N-[4-(4-phenylbuta-1,3-
diynyl)-phenyl]acetamide, 4-ethyl-1-phenylbenzene, 1-[4-(2-phenyl-ethynyl)-
phenyl]ethan-1-one, N-(1-carbamoyl-2-hydroxypropyl)[4-(4-phenylbuta-1,3-diynyl)-
phenyl]-carbox-amide, N-[4-(2-phenylethynyl)phenyl]propanamide, 4-methoxy-phenyl
phenyl ketone, phenyl-N-benzamide, (tert-butoxy)-N-[(4-phenylphenyl)-methyl]-
carboxamide, 2-(3-phenyl-phenoxy)ethanehydroxamic acid, 3-phenylphenyl propanoate,
1-(4-ethoxyphenyl)-4-methoxybenzene, and [4-(2-phenylethynyl)phenyl]pyrrole.
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2-[(2- et hyl - propyl )am no] - N-[ 4- (2-r henyl et hynyl ) pheny

| ] acet am de, 5-phenyl -2Hbenzo-[ d] , 3-di oxol ene,
wQ2@hklosmoez2 | - met hoxy- 4- phenyl benzene, PCT/US2004/039448

2-[ (i m dazol yl met hyl ) -

am no] - N- [ 4- (2- phenyl et hynyl ) phenyl ] acet am de,

4- phenyl -1 -phenoxybenzene,

SF (ﬁgﬁ:ﬁd@ﬁaﬁ}l hybfbrs] b 6 2biplérprbes Iwireyd Joph ety itec anyb greugs is a
e

hetetdamdr opiveny | ) nBxemyplpyanheigioanaal ( SLQREnyPeRAGny fof pragmPle,
'Ph\:f?ﬂi’ ceham deP]éenB@éﬁq%ﬁ gfth{/l - étﬁ I)Byﬁclhne phenylpyrazole,

a Céta
5- (24p11éh?lﬂ¢'thynyl) { Bmﬁﬂ@mpmﬁhﬁz ne -phenyl-l 2,3-thiadiazole,

2- (ZthmHe@}yﬁyﬁg H@g%n]% e%)g’gplgi#l ?l (1)) s 1m15nazo?e) I&42-p1{;erazmyl—
phexérl%?.[l‘gﬁ( 5 &Ezg H%é\g ?@&gﬁ%&%ﬁymﬁﬁe Avd ﬂfehmy IPretegey bptionally

henyl - et hyny| ) -
subs@iﬁﬁﬁ&l hatewaniarge, groups include: 5- (2-phenylethynyl)pynm1d1ne—2-y1amme

1mmh@§y 4@2@2%2%)&%@%’@ Y BRSRY 525 (it Rt AV AM AReRAS Shenyl-

pynhﬁle 53 ﬁﬁﬂfﬁ W@%ﬁ%%ﬁ y ﬁry [F%ﬂ&tﬁbindth@l)ﬁheﬁyﬂi]lﬁuﬁﬂ,) s fifioro-5-

2- fni}é)mﬂqhbm«yel —pnhmzewlbenzm am de, (hydroxyimino)(5-phenyl(2-thienyl))-

met o 2’1% a21[n§'11)1(n tlgzﬁef%hen%tﬂ}/o%}ﬂaﬂe 2-(4-ethylphenyl)-thio-
?ﬂ,ﬁ’lyl ri6E 188r

pheﬂe (ﬁnﬂzﬂ%’lﬂn@l&t@' ‘dluéﬁ@b&’rﬁ’)éhé Dllﬁlnit@@hétwl)thlophene (tert-butoxy)-N-

am no - (4-phenyl but a- |

[(5-ph¢twﬂ13($ pgt%éyi))rr]eﬂg&]@w@p@lde hydfoxy-N-[(5-phenyl(3-pyridyl))methyl]-

amléF,yﬁiﬂ%l gﬁgﬁ@' thl"fé’i‘lfn%ég 4- ééltg gﬁlﬁldazglﬁenyl benzene,

1- ['ﬁe(t&n@@ﬁfwéroa&ymregeks) to phiaryl| grmmhere botteof fe(aryl groups is a
- car banoyl - hydroxypro yI )[4 apfien | but a
hetergargi ygrppy-- @ g¥ oups 1nc1ude for example,

-pxné]\éﬂ(%l%afgign)’ tdgi’cﬂzlh%fég %’Lullcp HRPRIRAMPréRrred optionally substituted

oXYy rjhen one, phenyl - N-benzam de,
hetdrb&fylhelatbaryl grodby indludberyy4- phn@ra;in)yl—ﬁﬂtyh@bq)ﬂlran diethyl-(3-pyrazin-

2y R OROIMEG - poorAe: ny op BRI T S RRAN I AR Ry hethynylld-

tpoxyphenyl) - 4- met hoxybenzene and
pwfdﬂ)??%rwenyl et hynyl ) phenyl ] pyrrol e. "Heteroaryl ary

r ef ¥Dpstidnallp sbbsilflycled'g oo Upibatiatad" gateroto th@erealayﬁmsliﬁoﬁfphydmgen
Pl R Lo SR HEh SRR B

hycft‘ofyq HW%%J‘XMO), Rysricdhap, tHabesifopy; aziohaido, am1d1no imidino,

rhenyl - ef hyn 3-di hydr o rimdine-2, 4-dion
0x6}- qntaﬂngﬁnoy @t@%m%@éo,aﬁmdmo yguam%%/no sulfonamido, ca;rboxel formyl,

alkkz% ﬁ-{}rqaﬂ%%a F%an)ﬁgg d yra‘é%ag an r%[;redﬂé()lx%h' Hﬁ?ﬁﬁ@xry alkoxy-alkyl,

alkgtchrboftyi C&Llﬁmmrwl )alﬁ}caﬂfohy] pyaralkylearbamyl, t ﬂnetekodryicarbonyl
referted optionally s

stituted het ryl groups
hetcm@ralﬂcbé*caﬂm(lﬂ, plkyhlylpe@rnwlkybwwﬁwi rg 3}%
I g&%a gé t]JéthEO% érﬁﬁ}g @XrH eqf‘]ﬁg r§1‘fbst1tu’ted The group substltuted onto the

enzen

subgtifitfol Ydrodp che Bykpﬂabxyﬂl ihalo, Entm‘;‘taim)dhe %yphenwdrexylag}kblh alkoxy,
2-[3-(trifluoronethyl henyléfuran 3f|ﬁ ; 1L
amjrpopipoyyl) -SRydhingeido, - EP@% 25Qrl e GYIRRLYL QRere R is typically

hydrdYdL RAT P Rapheny! (2-thienyi))-

When the substituted substituent includes a straight chain group, the substitution

can occur either within the chain (e.g., 2-hydroxypropyl, 2-aminobutyl, and the like) or at
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met hane,

5-[ (4- et hyl pi per azi nyl ) nmet hyl ] - 2- phenyl t hi ophene,
wQ@2{od/sry | phenyl ) -t hi ophene, PCT/US2004/039448

4- et hyl -t hi o-1-(2-thi enyl)benzene,

2-(3-nitrophenyl)thi ophene, (tert-butoxy)-N

[ (5-phenyl - (3-pyridyl))nethyl]carboxam de,
the N Xtndthuds( Ze. ﬁhw&&cﬁww dylcydmopirtisil] an@rtheldike).  Substituted

2- (phenyl -n et Ith|o ridine, and benzyl i m dazo] e.
subsm@p@s @am e Htia ¥ ranéh@c} or ¢5lig aRRggment BlispvRleatly bonded
caIbont& eﬁerggﬁm?ryl groups is a heteroaryl group.

enp ary eroaryl heteroaryl groups include, for

e>|§ aT(FHIEoX}Bpﬂ@Wctidg lstatiptazfetseto Redrbomidzpdyy pitichZias deempsterified
the like. Pref d opt L |
withar@réfaﬁm)ﬂ qg{;&@g@%‘fwg %gghqé Sﬂ]gré%éc%lggt; egter groups employed to

bloék gf P i tQ& rtﬂ@ 'c?r)flsg))é}%cﬁ%cﬁd Mg)lﬁh‘ e MAb&tdh¥ lintotviR¥¥drYunctional
s1ted|df&hd51¢b1ﬁ1@el[1ﬁd fu's- qaertidaly bty r lazadditony la) mrlbmcryy}br]oi(mting group can be
dyl) al | subtltuted
ot b 0 SIS FEPEDY Gk SAPIUER SBAan ComResg d Higeiqlid support
as ﬁ’ﬂetcgrb%xgﬁ ROV @ Maved bl y@o?ﬁfc rhé‘t‘ﬁb&@co re@é‘sé el ®rresponding free
substitUtion groups inc for exanple, hydroxyl,
acidi t Represeritatiie cmbmoy -proyeEtiog gratps indlude, foul gxgmplle, alkyl esters,

t hi oam d o, i mdino, oxo, oxam dino,

sec ‘i Qﬁ‘h‘?eélaﬁg] ﬂ? %i no, guani di no, sul f onani do,
car pevtiih, of tRE RpodddsYds, thé ahveatiby lcompliky agin@etrically substituted
hal oal kyl am no, al koxy, hal oal ko;a/ al koxy-al kyl ,

carbmkyat@ms borﬁﬂch asyPmeRitiedlyn pebstisipd cearbpsnyaoms can’ result in the
coxﬁéc?w.gn:a% beyo |n1¥ Ceg 1hg t erugl)pal,r ?’rlgyﬁ{ ?Rﬁlé(sl ’g?n sr‘g%re?lﬁorflers at a particular

asyﬁﬁﬁﬁﬁaﬂilﬁybubsﬁﬁﬂéd adi?ﬂoﬁ Bt%rri bK & .singhe s&t&@ﬁohieut i Ana gesitp racemic
can itself be substituted. The group substit ut ed onto
mixtheesgbdwics of fpterasp, aarell @s smelokytterepmprs of the ¢gnpounds of

| L
o3y S B Ao B8 POt i

as hsegt};epém adrg Vis ﬁgﬂmaalgle;nthe Hy@AGK ¥ 974 RECRYMENDATEONS FGR SECTION E,
substi t tit [ u t

Fvgwgwmé@%gﬁmbaﬁ%ﬁPégﬁ%@%eéf% ;4305 197Pn T erms o an

B afg]éh?)l gr for né p'BE {BHRXYRYRRY bompoiHds n‘ﬂib‘ bvdide 8Mfle kdTBrence plane

ain termnus (e.g., 2-hydroxyethyl,
is tBatcsjdenapwbishl the pmﬁartddeubstme)nt lissiatsthe lewesdusbissadi pagidtons Those

SuSRISE s TR Cry b RIB 9F B IFeartohgiea Pl o Soiehod e Ricbror. 1
shou@P BQ%YedPﬂtht 86 hge AiHUP fro‘h?ﬁ&"t Foit Oyclic GidrbBepayéntd i Withich "o
has been esterified with one of the conmmonly

memdb@awbﬁwypliane"aemb dpn@psz@bmigtee@qr@gugaﬂ@ups Té@rpipwe@c and P

con g i a® LR g s Retc i o b Hblcal Gy A ek Buice,

ApperaR Widh 25 @aptar03, adgput . I n addition, a carboxy
protectlng group can be
As used herein, the term "pharmaceutically acceptable salts" refers to the nontoxic

acid or alkaline earth metal salts of the compounds of formula (I). These salts can be

prepared in situ during the final isolation and purification of the compounds of
formula (I), or by separately reacting the base or acid functions with a suitable organic or
inorganic acid or base, respectively. Representative salts include, but are not limited to,
the following: acetate, adipate, alginate, citrate, aspartate, benzoate, benzenesulfonate,

bisulfate, butyrate, camphorate, camphorsulfonate, digluconate, cyclopentanepropionate,
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attached to a solid support whereby the conpound

remai ns connected to the solid support as the
w@anboxwbat e until cl eaved by hydrol ytic nmet hoPIST/US2004/039448

rel ease the corresponding free acid. Representative

car boxy-protecting groups include, for exanple, alkyl

esters, secondary am des and the like. Certain of the

dod&@l[ﬂﬁﬁﬂféd S effanéduBohatv,e nglumhepmﬁmte,s e g@sgmphbsphﬂaJ | emi-sulfate,
substituted carbon atoms. Such asymetric

heptm%l t hexanogter bonmataters Bydoshlenitle, | Y’ilrﬂg cﬁ%ﬁﬁoum@romdlde’
-hy oX I%ﬁ)ah f’rjatgn GORR! | RbRGeM HetHaBSsulbnXE e BOMERAMET S-napth-

ar’ asynmetrica I’y substit uted carbon atom
alen@éulﬂmﬁte[l gd))&laﬁté erpemoatanqrectlmie,a pe&mﬂﬂate, 3-@bgmlpromnate picrate,
m xtures, mxtures of
|as as mel{ as _Si E%m% and

pivaltess PRI SSUGFITR o BB TRBL S0 ANIORETRIRy dito e
undéc%ﬁh Ade 1;Arl's@ {hB HaBit qﬁ@@éeﬂ'—&)‘ﬂ?amlhg roupd&ah A Guatespnizad tith such

uration, as used herein, are as defined by
ageiith@s hm@mammsucﬁmmﬂhym gadutEahipride, bromides, and

TE STRY, ' P, 4
oD GENTA gﬁ%ﬁ&ﬁﬂ%@ et R, apd PRy SRk e chain
hah&és éh' h& deeyIP Jiheyl; shdlatdabylt fgoriedse fb@cb‘rﬁﬂeplaaderodldes
at si de” on |ch t he' referred substituent |i

aralhyl ltdiuded; tilve bemnyhisad euelpdgrl tbr@nldeﬁﬂ“ﬁé@e)ﬂéﬂbs W ateio & “Soluble or
on t e of the reference plane are
dlspgg%ﬁﬂgﬁé%ﬂuﬁ @@F‘% “‘”‘r‘°"t(‘ji shoul d be noted that this
Usalgﬁan?ﬂlég ef %cnflﬁ @l‘iﬁttxﬁ@f bé Qmp&y}@kll to fotarsapanemntisallyi acceptable

whi ch "a" neans "bel ow the plane" and denotes absol.ute
acid eddition rsdt.s meludprsach osgani;acigs @y Mﬂ@&h’&ﬁpcﬁ%ﬂ Sultprde geid and

ph hﬁlboel § o[a L5 s"fﬁ%g\% p% g:egn% tohGtic S8 haRlc ﬁ@@trﬁéﬁ&%sulfomc acid,

par agr ap 503, 198
suctisRChcitE hied ﬂmd fgd.t Basit a@dlabmazdmnandml prypa@i: erpstzattxlmﬂng the final

1sol§’2é1;|san§ ;%qua&f ﬁtg nge) %ﬁ%@g& lfo&nﬂ[ﬂ j i((qz%l slegaiea‘ﬁg%étby reacting
carl.’?o%!g{h% £&0 h& Héser ed dufitablet Hasg Uguk:l:lgast e hiyddkide, carbonate or

&t70n and i cation of the conpounds of formula
bicdrbdnaterofby Iﬂlenmlcatl‘eetaylyr azepliablg ikl ratien g withdammonia, or an

oreR g aey o ot Solicd WHabuRleat A AL faBE i Phnctude

buta{rs 3P Uinhitdd e LatiGns bAed Tl hewiirdi aA¢ elialife earth padtels, such as
gl nat e, CI t r at e, aspart at e, benzoat e,

sodhmn,zlethﬂsmlﬁomwm chlicn, fraagaesivng Ylumiem salisyrg the dike, as well as

norg ng%éﬁggﬁon?%‘teﬁt%ﬂggle%ggw Sa.r}df 2 1ne cations, including, but not
11mﬁcgﬁ‘ ape Sihinefaing. t&ldrcctingRhRoaRns, t@faedﬁ,ﬂﬂmh()ﬁmhﬁt enethylamine,

m -sul fate, heptanoate hexanoat e, fumarat e,
dlmqﬂabrlammeorrrmeethﬁymrr@brmlwéamn% cgndamins, and ‘the like.  Other

et hanesul f ol t
repﬁeéf:%tg{r ﬁ}‘%&gh firéunem C%J{u? fo11[ A tr&’atl?ﬁﬁa??nageé d 1(‘[)183 sglts include
die@nfing, etABRAi £ning) %ﬂianﬂﬁhﬁne, thmllafnahe, piperazine, and the like.

3- phenylproronate picrate .
The term pharmaceutlcally acceptable prodrugs" as used herein refers to those

prodrugs of the compounds of the present invention which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of humans and lower
animals without undue toxicity, irritation, allergic response, and the like, commensurate
with a reasonable benefit/risk ratio, and effective for their intended use, as well as the
zwitterionic forms, where possible, of the compounds of the invention. The term

"prodrug" refers to compounds that are rapidly transformed in vivo to yield the parent
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pi val ate, propionate, succinate, sulfate, tartrate,

t hi ocyanate, p-toluenesul fonate, and undecanoate.
WOL®S/OSRE basi c nitrogen-containing groups capChEs2004/039448

quat erni zed with such agents as al kyl halides, such as

met hyl, ethyl, propyl, and butyl chloride, bronides,

and iodides; dialkyl sulfates |ike dinmethyl, diethyl,
con%'oﬁlgd W, th@nBotd 35uhulsUkdhadxampld dpdhyhalysis hial bided siicthorough
~as decyl, lauryl, nyristyl, and st ear'¥)l hlorid .
d1sdurs]smm degprevided oulitiguchisFalarg| Vhatslies F‘?‘ﬁ%‘gﬁe?'?z a%vﬁénﬁ)ehvery

ene romdesq a 0 " . B son "

SYS%F“Sdi ‘g% 543’ BV’@S’&%%EJ %:e?g] 43%%@%’?1 s y %E?éaicr?ggéﬁqéﬁx?% eDse SR
in Ffwa® BARobAd TR mbecoPha@yadeatioal dssoviption.Recgamorciessy 1987,

acceptabl e acid addition salts include such inorganic
boﬂaﬁfw ﬁhggrmam@rﬂtﬂheéﬂa@m? eEfPuri c acid and

pl Qri G . aci r ' [ i i

PROREIIRH SeiEhf ARk BHEcAGRALE Bl AR aeiil by o
inhﬁ)!it{idﬂ %f msp,dnclﬁaﬁlfgpfoammnpbnscm cescararsubl ap casHoEs (§2-, of the

situ during the final isolation and. i fi ' .
lunghaaaeRo dRASiSoPIHBRT AN 1Y) MBI LRl G iy EIoR! leukemi;

r | d ' |, Qbdn@er iWatpRolefefitive disk

" S{@ﬁéggsg(te%g’ \ﬁgﬁ%/sodf?oég@ e@%@%’énat e olr atI)Jia% gfrebongtieai ?febase

phaTh@eextpowls|of the deyEntibh eraretedtl isatiirerProf Xird H inhibiting the

ammoni a, or an Qrgani c pri mar ry. :0r
s okl o oy Pk P 58 QLR oot cacr
with! E é{iﬁhngdemi&ﬁgr h&enfld efsichaseckeipieithe Sulitkblei pleemgaceutically

al I'ne earth net aps, _such as sodium lithi.um
socpplablos bamiersoat ik gipienta gdisiou Fpr SREMPIF ATASHSHRE AggEnand drug

.1 ke, as.we as,_nont oxi i, Lm ; ;
AeTayeG OGRS BTCCSot S, T St IR oo Ra Phdtphate, magnesiuts
stehiafH, 188 phéhoRROTRANIAH) disicharites hsthralrgetingellulose, methyl cellulose,

tetraethyl anmoni um met hyl ami ne,. di met hyl.am ne, . .
soclhpmnealhymamth)él, celiylasendexipse, DYFHHIPIOR -g-cygﬂogieﬁglg, polyvinyl-

i ke. Oxher repr i ' lhae ’ :
YRRl o DD SRl s g 1 S b ks, ofs well as
coflbRlaihsasl Mgy tved loy neore dhereohetlet Isarigile phawnaceutically acceptable

di et hanol am i -
exéipaibrae daeribed i esdageRs PR sk SiGacat b Bl Co., New
Tl 9123 ,tiﬁcotrg %d@fei\'}hqﬁiﬂ sef@kndd’e compounds of the

R EI K

: Thv Ion _ are, within the scope of_ sqund
mediEfRktij¢idgronnts, of th¢ abinpodnsls efsthe MVeBHEHEEIHALY Thefude any

tissues of h d i ' . .
ot o o B S A 8 PO O et e,
byggtggfé Etfsw ARt 4oy KEREPIRBARe tRRET brdidesk skl i theamd, or by

t ve for“theiT intended use, as well as the
dezasting en inhitiitor or aftsviationof syBRiemsIof CaRFeT-t he conpounds

of the inventi.on. The t.erm," " . . )
Comp R ERAE S PRy Ve SRASTATonfThel §ith S garor materials
toYirBlisket DQiRA @BéLe MRaHNRilDkatyhéeprhdivg dppnnthieahost dreated and the

.an'pl e by hydrolysis in blood. A thagrough .
particular mode of administration. It will be understood, hoxgever, that the specific dose

level for any particular patient will depend upon a variety of factors including the activity
of the specific compound employed, the age, body weight, general health, sex, diet, time
of administration, route of administration, rate of excretion, drug combination, and the
severity of the particular disease undergoing therapy. The therapeutically effective
amount for a given situation can be readily determined by routine experimentation and is

within the skill and judgment of the ordinary clinician.
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di scussion is provided in H guchi, T., and V. Stella,
"Pro-drugs as Novel Delivery Systens," A C S

w®geeposioean Series 14, and in "Bioreversi bl e CapCT/88204/089448
Drug Design,"” in Edward B. Roche (ed.), American
Phar maceuti cal Associ ati on, Perganon Press, 1987, both
of which are incorporated herein by reference. The

t erpor’ paipesss’ of ahe r}ﬁresfeﬁt GaRaton,dh S@espsutidafy &Bietibe dose will
benef|C|aIIytreated the inhibition of KSP

gereprdly (hgi afgtal daily éwrﬁslmémsw@ tg adiptErsingle gedivigded doses may be in
am@ﬁft&' fb? ‘f gog 3 il W%oog%?g %g%&&%fl}tgldglll% and more

dder nyel oi d di'sor

prefamkleﬁmm)l 0an>d3ad@ncgrbsd)( evaight ddilyl olDosagd anit ad@iesitions may
Cancer is a pr oliferative diseas The conpounds of
CONHE SHGATHITSTO LSHBTLENEH DpTRORiOMRRK gD they g 80en

i nh
oy T Sy B BRIk inC AP S b SR BRON Pientorally,
subﬂlhguaﬂly;: by tdenmbliyatmocephhdlhteorc spray,ewcctally,exciopicelly .in dosage unit
t.abl e har maceut i caUg accegf)t abl e carriers or
Oné‘}% IB?ser‘PP tafigRg | (9B VeRtigR le{‘%tﬁ I¢ PRRGasEHic yﬁgmtgblgn%mers
adjEV e, 9l ‘V\éﬁ’iﬁ)és 'EQQiegﬁ‘é%lr ST@ﬁ‘igaledaﬁﬁﬂi@ﬁﬁ@on A le%sanI)lQE the use of
exanpl e, cal ci um phosphat'e, magnesi um stearate, talc,
tramxdem%cadhmmsmimn mCQaasctIHmsdd@al metches loy 1g@pat>rems devices. The

terBolipfE, e bFbsBorlt dRBRET opyEmanetC BB pintiavenous,

intBAYAY InBrEteRlal HijREBE, or iVHIBR kdchhRug@xes, ion
exchange resins, and the i ke, as well as conbinations

of Hiseiabl poepamsionst fsr @@mple: sielesmjactable aqueous or oleaginous

C ah ci t |
susBURIEE AL s RRERTE s CBIB B Mg BRENE Hfbersing or
wettiag agbigwade 6§¥ndingGREREr athedtdile @ijocthble pedparatidaanay also be a
Ef fecti ve anpbunts of the conmpounds of the invention

steryle jaiegtiably sohionder ERension R BARtexie iparpnteryghjatcepiahls| djluent or
V as
sol Gt 8% b ftblectal b plufiolbtn A3 pBbahcdiol® Rig 406 Gldefill vohicles
an(hmlvams d’radinmr be skipldyeid rare veatar Ringar's ypludiehe and isptanc sodium
|n|b|t|on or eviatio toms of

| f .sy ance
cbl utipn. &e&ﬂ@félopnﬁ?r@a. ‘%135%3(@?1%{?%%0”@ iwe@aﬁ fp solvent
Uied (Rl Hafd %ixsd bg! & el
or QR Sl pulgesP R RE] T8 B8l i S ARPIOV A cluding
syngteetit imnmloaor dipglycafdead aﬂdﬁtqnafattyramdstsuoh 44 olbig acid find use in the
underst ag wever, that the specific dose |evel for
pﬁ@ﬂ?“%%? {eGieRlSpat i ent wi Il depend upon a variety of
f acgpdsitdidsuei RGtal B@mARItaoh Yof He 48 cBRBE 'pﬁrép%\red by mixing the
conpound enpl oyed, the age, body weight, general
drugedtht msm@b}e nogireitatingjexeiptent atﬂ'naﬁ icgeqadititisnand pelyethgiene glycols,

whlgﬁ:]nar%] Iﬁ§1 &}haryatemperatueré(sc{) 1qu1d aq "H rec%]b tlerr}lia)terla%)uré and will

therefore melt in the rectum and release the drug.

Solid dosage forms for oral administration may include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound may be
admixed with at least one inert diluent such as sucrose lactose or starch. Such dosage
forms may also comprise, as is normal practice, additional substances other than inert
diluents, e.g., lubricating agents such as magnesium stearate. In the case of capsules,
tablets, and pills, the dosage forms may also comprise buffering agents. Tablets and pills

can additionally be prepared with enteric coatings.
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severity of the particul ar di sease undergoi ng therapy.

The therapeutically effective amunt for a given
w@Rraosasioen can be readily determ ned by routi NBCT/US2004/039448

experinmentation and is within the skill and judgnent

of the ordinary clinician.For purposes of the present

i nvention, a therapeutically effective dose wl|

gengqall| Josage afob:At afor deral yadtbsistraid miayt éncdutlet phamivesutically

in single or divided doses may be in gmunts, .for. .
acoepieblpFBHISIONS.(obHi00S CREPTELOTDGUT RS/ 40 B CRBIIFFRE sr djlucnts

a rred 0 to ] i
confyity Vs 8 S A eeholR Srefteg g b goRals HRlako comprise
adjianidNdush af wetthipddens] asulsifeing ahd sespending agentheyddpxirins, and

dose. The conpounds aof the present invention may be
swegighing avorigg, Sdpgipmipg A S a1 |y, sublingual Iy, by

aerﬁ%g,{o}nﬁih%@%opfhegﬂ&%hﬁin}v&ﬁio%péaﬂyalsd B8 hahinystered in the form of

topic osage unit fornul ations containin

lipos@mnye nAs Bikabwn dm thexirt; liphsomms ceugincrllyydeniyed ﬁpam%@spholipids or

carriers, adjyvants, and.vehjcles as desired. [ .
othg S eatFor mRyies 8FF PHUGI LERRG ony oA R tauid
cry @881 RS hicAisPRs RUGD 23S adeBiks ddNEh. PAWGNES-Tikic, physiologically

I onophoresis devices. The termparenteral as used
accépatde rand rottalbielizableblipidacrpebls afnfosmingo Hposomes ¢ipebp ysed- The

i ntramuscul ar., Jnt t | inj i: infusj
ol PSRNy R LEE S B R 9 g on B P BBouna of e
prefehiivbRidn) b@ablliablsepReseaies Wxcipidagand ts: lsites pRresprofesred lipids

may be fornul ated according to the_kno t [ .
are g phdspbolitidpend Phespbatiddt PWSM@S%% ag%ie'ﬂgq%ﬁgsyntheuc.
mioGY of o gDl frd BAREH B8 1o BRETSES PRI B (od),
"MEsdOxNiCelBio izl £rddlisne 3Cve pcaddnesic Piréss New dfork 0l X7énp-,33 et seq.

{ heWitloae hmeovals ol s BNeRtEui b ARBLS Ry Halle e active
phaglgfgée?lﬁgﬂ agélﬁ fg{g&gﬁq a5 BEREedSn SOnBinaB6n withGnk 28 bther agents

odi um chFor olution. In addition, sterile, fixed
usediih shatreatoeny efitanzen| [Repmspitajvedagestsaussfil via pombpination with the

suspendj .medi.um_ For thjs pur.pose an land fixed. .
corgR a8 TBYREY doF S 1A LSRR [y R X! irinotecan,
topgfeé%i,ygégéi%%ﬁle, | fledrid] tHeREbptih At HudBiudsils Ueitoasrinl emboplatin,
~aci fnd use In"the preparation of injectables.. .
cisiflajpposiakacs.es tezacitabéet alcyalophorpbemulei orfinse t Hkalgidsg imatinib,

! by, i he d i th. i
antﬁrgqu?ﬁpg ré*%?ﬁr % xt&%’ssfrgélﬁ[aggﬁé?ﬁ%nslérg%cfgfgh@)btﬁsz rHé gv%g lase other cancer
chepighpbntieAgerd.ycol s, which are solid at ordinary

tenperatures but liquid at the rectal .tenperature and
wi | The hleavefcomporeds toihe empployeddp grimhinatipr Mathsthe cargpounds of the

invgﬁtgtﬂh 3@? Lblggg%q%zang ?l%efgl egﬁ% fa?l%oluﬂsghs AU ALE Gih &hé By R¥ans' Desk
Reference (PDR) 47th Edition (1993), which is ino:orporated herein by reference, or such

therapeutically useful amounts as would be known to one of ordinary skill in the art.

The compounds of the invention and the other anticancer agents can be
administered at the recommended maximum clinical dosage or at lower doses. Dosage
levels of the active compounds in the compositions of the invention may be varied so as
to obtain a desired therapeutic response depending on the route of administration, severity
of the disease and the response of the patient. The combination can be administered as

separate compositions or as a single dosage form containing both agents. When
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powders, and granules. In such solid dosage forms, the

active conpound nay be adm xed with at | east one inert
walrdoseso2such as sucrose | actose or starch. SupdiI/Usmage39448

forms may al so conprise, as is normal practice,

addi ti onal substances other than inert diluents, e.g.,

| ubricating agents such as nmagnesi um stearate. In the
adntiaBeeraf a€apssthigifatidngthe tiberagoutic pigehts, canhiee dasagdsted isngparate

may. al so conprise buffering agents._ Tabl ets and ﬁllls .
comgnositions Whishaare 2ivsa #riBpsree ine 19t dhiffaenictimes, or the therapeutic

ageﬁ%aédnnﬁ% anzﬁ' adsngéce%?lpésgﬁﬁ for oral adm ni s_t rati on

qde phar accept abl e enul si ons,
s oI Ahfien®gers| syrhnsi tamexifay nmlpbl,t beeast ednicen growtlo tiiremgli inguction

inert diluents commonly used t such ) )
of Gl cyFle aggsty thabrpgnups 'ahsﬁst%ef %}Peﬁfpinﬁ%toaa?ﬁlgﬁnt%?cent1Y= it
hasS BEdh @RoWR! fha{‘ GeBGRIYNS of 'Rhé RofANLAM IR S1SO MW, alters the

agents, cyclodextrins, and sweetening, flavoring, "and
phasphdryltioy stegenos p2THip swhytbeinds infibitdrg astivdenn arresting the cell

cyc}lqmés(e) gtg%@gte%ighglgl%k ﬁ8mqﬁdﬂqnn Et %ﬁl?guéggaggegﬁ{ggc%r(@onovan et al,
J. B;iszn Rl ¥768a083E20b1 P mA@"i@]?d?&‘a thjéﬁoﬂh &taneintibifbe of MAPK

substances. Li OSOFTES are torne nono- or

sigmalingi thtoalghlttaatmm drith MEKuqmbmorcqa}}agggl thet phosphgrglation status of

ersed us_nedi n
o2 o5 B35t i 20D B Lo S 3B rpred pommone
senSi@RAY! Acedrdin@lyTimend AR cofPIuRE dSBemuldi(p xﬂa;esenged in the
conpositions in |iposone formcan contain, in addition

treatepent efdipmone derendprt Genesuch Ay Braesiomd RPHsic qa@@erré to reverse
ol B B S Bk B SRR PR B .

§ I eIﬂ ltliama&))logma)t barftcﬁtsursallch and h@ymm ahyﬂogévbuh oléakdirma (CML),
orm | iposones are known | the art. See, or ex

chrpngserpaly trel%,séocﬁwn N REEESHlF & fhepresHfive y\/afta\f?ée%B@R-ABl
tyrd SRl §Hae. PT ﬂl}\%ﬁ ?nﬁgnts UE re onﬁse 85 A8Fec VW én?alf ti}f‘olecule

conpounds o} e i nvention can be admi nistered as th
tyrmxieelnn&unlabwdnaammuttlocf athilBigenbf Abhdynasanctalityo HI)@Wever many
used | ation.w th one .or re o s used
oo eSS 00 AR5, 3 e T WIS e
dud'Refebistah - E&H‘é}hﬂg%ﬁﬁuaﬂst it thé %bq QAR . Th ezzro studies have
i nvention for thé treatnent of cancer include,

dengoustrpled, thatrBGBtAEhmmpﬂ%pdﬂledVeaf kipgsapatisiahs elg¢1taet\?£fects In

s B LA DS Mk SRS sEASISCRARs acvonm

pro¥dcliea agélﬁs}l'r@dﬂ&meld@iﬁfdrﬁh@mu@dﬁohé apYEdrdim@sy, ifi bhstkém@bect of the
trast uzumab Ihgmsomsrase | inhibitors, as well as
[

invetina tbmempo nof e (i ere atentia, copHinglipywith at least one
adcfétéc:)lga %g%n htb?% E@Lgcy 619 thg tl%gﬁll?én@ %tf'h%ﬂla%lgélcalhgancers such as

chronic myelogenous leukemia (CML), to reverse or prevent resistance to the at least one

additional agent.

In another aspect of the invention, kits that include one or more compounds of the
invention are provided. Representative kits include a compound of formula (I) and a
package insert or other labeling including directions for treating a cellular proliferative

disease by administering an KSP inhibitory amount of the compound.

28-



10

15

20

25

30

invention will be used in therapeutic anmounts as

i ndicated in the Physicians' Desk Reference (PDR) 47th
waEiosioan2z 1993), which is incorporated herei n PYT/US2004/039448

reference, or such therapeutically useful anmounts as

woul d be known to one of ordinary skill in the art.

The conpounds of the invention and the other

antping ape&iht dgedition Cwill e amtmmm enad 1madilsh éay reference to the

recommended maxi nrum cl.i nj cal e oL at
Follcoag guamelon MG e Resvigel GEmah ap g ntietomind e fot RS to be

llmlﬁﬁngft?}l %&eﬁ&’ftﬁ%ﬁ 8{1? invention may be varied so as to

esire er apeuti c response dependi ng on the
route of administrati onEX®MBEESY of the di sease and

gg%q%%gg rrthse ﬁlegécaix%p@%%%%% g&%{)ﬁg oni g%fle g&sgrﬁ.rhp tion were
syntggﬁge%glosﬁrgtﬁé GGk A S9ibRE hBredt) @R beher Wemd v iic tag welll known

nation, the therapeutic agents can be
in tHeadrtrul at ed as separate conpositions, which are given

ta th éﬁlgggsﬁpm@n‘g%gﬁ §£ 1d|8{:‘1f1%%etm teﬁe cﬁara@t'éni by high performance

as a sing
liqu éﬂ@ﬁh&gﬁ? hy fPLEFhsiR ﬁWatel%Mhleﬁﬁmi dmmafc@naphymlystbmtwﬁh a
east c growt h through induction of cell

269alsepm’atwn mduaeequulfceré, M) aaiheowabftwﬁh eolympp %%revglﬁma C-18

e SIULEST PEEE) R BBSERLIt 100, 56 B g s ot

typltzﬁlf‘y pRRRRNOILY 1584 bedtoitrlb/9SYoWate? atd mr&gredslrtgh@t 10Q% acetonitrile
inHi bitory activity in arresting, t

h |
oven@tiemedt §H0 Thatehy Aé‘o?ﬂlY‘?f%%PPW@mF‘é %alng tE‘QP%;‘ES’&‘éWC acid (TFA).
Co r%eSI : ancedét%)[gc? %g%gcrﬁr&blgd h%\n Gﬁ)%s@ﬁ% aP iRy @Q@%&ZM nm.

Fepor et “al ., "inhibition of
HPM%I\%n&nﬁbﬂenﬁoﬁlh]Bmdgik frice Fdcksot (WsltegwEM\/H); rirpfisksr Scientific

changed t he phosphoryl ati on st at us hor
(Pitsbreith 5. Gp Bage Teapcer RGNy ok AeessHgY i B I Hitogtaphy
(TLrC§ ﬂ{gegla f@gﬁwsﬁc{&%b& isMich Yeel ?Fa@é%r S dMTAsy forl ékaﬁ’qﬂe Baker-Flex

npounds of formnu may be used in
Silitd EGdl r EBa- Fejfhetxﬂdf: shoetsd n’éL@emew@semerq: a@@ééwsdetm vigyally under

ultrg{ggfei :hgﬁb or pgmf&é@ gv%ﬁr SHow o o ecani)grr EI% %ﬁ%f" various staining

teclﬁﬁﬂ&/eﬁm' onal anticancer agent s I n hemat ol ogi cal

cers, such as chronic nyel ogenous | eukem a Cl\/L ,
¢ hr Biass greatrometzinshalysis v Hesforaedemsn Péf‘ﬁr%ﬁcﬂ\%r% instruments: a

WGBTS AL R BT AR 2 A osBe i oo

EclifRb expbect s/ 0singo kg selveah sytdmr 5- 95% @oxf 8595%, afr 65-95% or
I'nhi bition of Abl kinase activity.

95-H5¥4) @netenifile lin ahiex it 0DS Kol A i sale e%ﬁ%ﬁlaﬂft irp gholecular weight
N LAY (YU 4 Plewlett Packard
ranggglgé-teéﬂg,egoggﬁ!%%dﬁe %6 }r]tﬂ? g | on{se%ﬁ%?%tﬁ% C(;k | nase
SyslgiaBBries! 1100 HPOCSColiings Hulipe NOEOS8 r%ﬂl ecdS@ Ivan; solvent system:
BCR- Avl enploysthe Raf klnaepathvva §I10|t itﬁ oy
1-96¢4 eeqtenitrje in ‘water with 0. 05%TFA; flow rate L min; molecular weight
range 150-850; cone Voltage 50 V; column temperature 30 °C). All masses were reported
as those of the protonated parent ions.
GCMS analysis is performed on a Hewlett Packard instrument (HP6890 Series
gas chromatograph with a Mass Selective Detector 5973; injector volume: 1 pL; initial

column temperature: 50 °C; final column temperature: 250° Gramp time: 20 minutes;
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addition, inhibiting nore than one kinase in the sane
pat hway provi des additional protection against
w0 embss®mere- conferring nutations. Accordi ngly, PETIUS2004/039448
anot her aspect of the invention, the conpounds of
formula (1) are used in conbination with at |east one
addi tional agent, such as gleevec, in the treatnent of
gas NRERL ahegi cal Ganens, catuah: as%chplemyt metiybgeHoxane, Model
| eukem a gCI\/L), to reverse gr greven resi stance to
No. HRd98913-44% idimpesionse 0P Shi 2> Zy&M2> P anot her aspect
Of \ilfad rﬁyag{&?(g Desolthrdcd ) | AalyeRewas g)e%rrﬁw ®n some of the
cohpounds e Invention are provided.
comPeRide et atvaranBDO MiTnNMRdPalochpdundl Fhe speatial seference was
.. and a package insert or.other | abeli I ncl udi
citheg T e KRYR Ehamier ki og 9 TSatpSgpier Grid samples were
run %’e?&%ﬁaﬁ tO% %Qflﬁh&' (%?e, F7i59Q) @brésRblelii¢teidet @inipREBLIbILitOf
he conpouR . The present” invention will be understood )
o fThe parith ofsdnye ofthe insigutiont eompantis iy anaessed By glpgieatal analysis
whi ch _are provid by way of illustration and are not
(Deqem%q?agécstﬁuggm MHting of the present invention.
EXAtife gBﬁTt? rafbd QetelRinkd re ¥ AnaboegotyhBleviced IMwlTemp apparatus
conpounds of the present invention were synthesized

(HollistongMAd)e net hods descri bed herein, or other nethods,
which ar

e well known in t| .
' nesnt Bt PS Uk Pkl ot ko TP AR BRARY syt
and [T0Hi1d 6O CBiBta@e) epiotlekiilie) VIA] by by IMdshecaluduhl theomatography
chr omat ogr aphy systemw th a 2690 Sep t i, on. Mody| d
usingikigogel, 2HRYD0 TResh RAFIGRS BRECTED OmR Hidhte UAREL] fral creverse
8 revers S 6 d flash
o bSOl 87 I LS e st nd s
coluinyPélgatnlato g8iphl tvireng dishionorhétharess tretlanol, leghyd Bostatas ek angm @cetone,
progressing.to 100% acetonitrjle over a period .0
squbuR BB (DR ORGP Y Serdalr e roverse

ci A ands cterd Metothitiil@Vviapd etwater with

phafl gﬁltpﬁ%ﬁv)x”eéfgor HIED cYRBARIEC) 6 Miclitho aal 2w
0.1%atiflesrbsceteeraeidf r om Bur di ck and Jackson (Miskegan, M),

or. Fi sher ientific i t.t sbur .PA). h sone
The;fRlewgesLe 2 ?Ylf‘tif’%écgglstﬁ%g’éa Fthin Iayer

chr oiatrogr aphycditlagdd usi ng gl ass or plastic backed

silica gel plates, such as, for exanple, Baker-Flex

Si ldgca Gel 1B2qweofisexi bl e sheets. TLC results were

readily detecfed visual lo\é%lj(r]h[i'eder ultraviolet light, or
i-odi

by 1 oyi ng FHOSRN ne vapor and other various
st aj.pRAg t echouRgk®scyclof3.3.1]nonane
Boc: tert-butoxycarbonyl
Celite Filter agent
DAP or Dap: Diaminopropionate
DCM: Dichloromethane
DEAD: Diethyl azodicarboxylate
DIEA: Diisopropylethylamine
DMAP 4-Dimethylaminopyridine
DME: 1,2-Dimethoxyethane
DMEF: N,N-Dimethylformamide
DMSO: Dimethyl sulfoxide
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Mass spectronetric anal ysis was perforned on one of
two LCMS instrunents: a Waters System (Al liance HT

woiRoS0sme2 a M cromass ZQ mass spectronet er; CoP@IMS2004/039448

Ecli pse XDB-Cl18, 2.1 x 50 nm solvent system 5-95%
(or 35-95% or 65-95% or 95-95% acetonitrile in water
with 0.05%FA;, flowrate 0.8 nL/mn; nol ecul ar wei ght
r angepa00- 1508, 1R 0B hY 1{@&&% V, colum tenperature
4 ngr a Hew etg ac arg% ystem (Series 1100 HPLC,

Col BN: Ecl i pSeetipln@®i8, 2.1 x 50 nm sol vent system

1-95% acetoni {rjle. i ter wt v QDU EA & rate
0. 4B m by eiratan g Y- FaibuthenRl

Vol £agg: 50 V; 1qolnimieamiacmopys-3thyldarboliiidses wer e
reported as thgse of t'he protonated parent ions. GCMS
anaFt@Ae i s pEilfideesisicon a Hew ett Packard instrument
(HP _Serie as, chromat ograph with a Mass Sel ective
Det Egt?lgr 5973it}%ﬁf%ctor volume: 1 nmL; initial colum

t enpgioat ur e:  5Fifwrehylarthogtamionyl enper at ure: 250 Cranp
time: 20 mnutes;gas flowrate: 1 nb/mn; colum: 5%
phefyy-Ofkt hyl (dydiskane, Model No. HP 190915-443,

di ”g;;}xsf ns: 3 -97-%;2 a0 -y H-N, NUEN eRraffR @R REbifium
resonance (N analysis was perfornmed on sone of the
conmpounds Wi t hegafM@riphos3ae MHz NVR (Palo Alto, CA).
The_spectral reference was, eithe or the known
cheRBa shi f 201 BREosbok i She- RS INGTSHE os
were run at e ddngmgtat ures (e.g., 750 to
pronote incr eglg}\é%i‘%ar% gﬂh:aol ubility. The purity of
son@lerf the i dexaté on conpounds i s assessed by

el enent al analﬁluzilsl(ﬁiert Anal ytics, Tucson, AZ)
Vel HPRE poi nt SHHEH rmined on a Laboratory Devices
Mel Hisp. appanaiiydokiinkbsihasle MA) . Preparative
separations were carried out using a Flash 40

chr &RIt@gr aphyigh pressure Hduigrhgimatography Bi ot age,
Charlqttesvill VA) . - Of . flash col um

chr t ogr aphﬁ'&%qoﬁ ccétfl'niug% gel (230-400 nesh) packing
mat gCidlaluc®’ hheHidcentsdtiog 6f Gh iBhibitue tise capkmsa 50% reduction
col um. Typical solvents enpl oyed for the Flash 40

Bi ot age syst eriil amerasgd ACtEBYurm chr omat ogr aphy wer e
dic net ha nol, ethyl acetate, hexane,
aceh%rgiel?' aquegg%prg@aglrlagxyam ne, and triethyl am ne.

TypitcaMssol vertiguidchtoayeckrhly/mhe spesdsms@ryphase HPLC
were varying concentrations of acetonitrile and water
wi t B-RMBY t ri flarbresalvlep magtingetrometry

MeOH.: Methanol

NaOMe: Sodium methoxide

nm: Nanometer

NMP: N-Methylpyrrolidone
PPA Polyphosphoric acid
PPhs: Triphenyl phosphine
PTFE Polytetrafluoroethylene
RP-HPLC: Reversed-phase high-pressure liquid chromatography
RT: Room temperature

sat: Saturated

TEA: Triethylamine
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The followi ng are abbreviations used in the exanples:
AcOH Acetic acid aq: Aqueous ATP: Adenosine

wa eiophsphat e 9- BBN 9- Bor abi cycl o[ 3. 3. 1JnonaneP@DTUS2004/039448
tert-butoxycarbonyl Celite Filter agent DAP or Dap:
Di am nopropi onate DCM Di chl or onet hane DEAD: Di et hyl
azod| carboxyl ate DI EA: Diisopropyl et hyl am ne DVAP

Egt hyl ammgREdLEeadVE: , 2- Di met hoxyet hane DMV
N met hyl f or mam de DMSO Di met hyl sul f oxi deDPPA:

Di dighyl phodjshrehydrofezétde Et N. Tri et hyl ani ne EDC.

N- (3- D menyl opyl )- N -et hyl carbodii m de EDCI:
1- (‘3D net hylalglmoﬁg[b opyI ) 3- et hyl car bodi i m de Et OAc:

gt E?LC :acet lat erthlfﬁ er &gb@ﬁli@gralﬁhpc:
uor enyl met hoxycar bonyl Gy-OH G ycine HATU:
O (Tat-Br: abenz&eﬁ-‘aéibbrom e y y

%nl}'@% a’f&r’é{_ @énz s 3 %Q%lla %oﬂgio;dmlé" R pdiRANSRNAED Name
vermé’ﬁ te07 %ﬁt’vﬁb@ YNoRéenbeh éﬂ,anlOOb) caphﬁd}lm afrem HAYIvangsd o flemistry
Devﬁtmen’?, uIth.l Saoln(l:eo gtq ltheHg]ogl;ll-pou%l—ds and %)t(g/rp relgn Zrﬁ)gtéljlae}sz (\)xlle?e named using
standard TUPAC nomenclature.

Tt should be understood that the organic compounds according to the invention
may exhibit the phenomenon of tautomerism. As the chemical structures within this
specification can only represent one of the possible tautomeric forms, it should be
understood that the invention encompasses any tautomeric form of the drawn structure.

It is understood that the invention is not limited to the embodiments set forth
herein for illustration, but embraces all such forms thereof as come within the scope of
the above disclosure.

Example 1
Synthesis of N-(3-aminopropyl)-N-[1-(3-benzyl-7-chloro-4-0xo-3.4-

dihydroquinazolin-2-y1)-2-( dimethylamino)-2-oxoethyl]-4-methylbenzamide

Step 1: 3-benzyl-7-chloro-2-methylquinazolin-4 (3H)-one.

POCI3
microwave

COzH H 150°C, 10min. o

O e -
Cl NH, T N
Cl N

2-Amino-4-chlorobenzoic acid (250 mg, 1 eq.) and N-benzylacetamide (261 mg,
1.2 eq.) were dissolved in phosphorus oxychloride (2 ml). The reaction was placed in the
microwave for 10 minutes at 150°C. The reaction was quenched by pouring the mixture
into ice. The crude product was extracted into ethyl acetate. The ethyl acetate layer was
washed with water, 10% aqueous sodium hydroxide, dried with magnesium sulfate,
filtered, and concentrated to yield 3-benzyl-7-chloro-2-methylquinazolin-4 (3H)-one as

an orange solid.
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HPLC:. Hi gh pressure |iquid chromatography NS
N- I odosucci ni m de | C50 val ue: The concentration of an
WO ndvshostoer t hat causes a 50% reduction in a neERCTUSIH04/039448
activity. iPrOH |sopropanol LCMS: Liquid
chr omat ogr aphy/ mass spectronetry LRMS: Low resol ution
mass spectronetry MeOH Met hanol NaOwe: Sodi um
et peyizde-GussnzNanenBies-okyR, 4NiMrirbylipasolin! - fpneNRIMAethyl-
Pol yphosphoric acid PPh : Triphenyl phosphine PTFE
acefgmide.et r af | uor oet hyl ene RP-HPLC: Rever sed- phase
hi gh- pressure liquid chromat ography RT: Room
tenperature _gat: Saturated TEA: Triethyl am neTFA;
Trifl uoroac acid THF: Tetrahydrofuran Thr:
Threoni n L &

Thin |ayer ChE}E&B ogr aphy Trt-B

Tert - but brom de l\l/&rencl at or the Exanple
conpeun was provid usi ng 786D Nanme versie 704
sof e (Noverher CH4, 'i‘20015 avai l'abl e Advanged
Glémi st r W Devid opnent, ‘I nc. Sone of ©he TONPRUNTS aNd

starting materials were naned using standard | UPAC |
nonencl ature. It shoul d be understood that the organic
conmpounds according to the invention may exhibit the

pheB@eany-cilotoalHete/lqunazolia-4 (BHetreni2cgl 1 syHuetudissolved in
b R, SRS e SALLSR can ofly .« ePLESERt, 218 0L 1 i
hexamethyl disilazide (LHMDS) was added slowly and the mixture was stirred at —78°C
for 45 minutes. Dimethylcarbamyl chloride was added and the mixture was stirred at
-78°C for 1 h. The reaction was allowed to warm to room temperature and stirred for 3 h.
The solvent was evaporated and the resulting solid was dissolved in ethyl acetate. The
ethyl acetate layer was washed with water, saturated sodium bicarbonate, saturated
sodium chloride, dried over magnesium sulfate, filtered and concentrated. The crude
product was purified by flash chromatography to give 2-(3-benzyl-7-chloro-4-oxo0-3,
4-dihydroquinazolin-2-yl)-N,N-dimethylacetamide (1.2 g) as a solid.

Step 3: 2-(3-benzyl-7-chloro-4-ox0-3,4-dihydroquinazolin-2-yl)-2-bromo-N, N-

dimethylacetamide.
Bl"2 ()
% NaOAc
d QP QCOH /©\/U\ g
- ~
cl N//ULN/ Cl NMN

To a mixture 2-(3-benzyl-7-chloro-4-oxo0-3, 4-dihydroquinazolin-2-yl)-N,N-
dimethylacetamide (1.1 g, 1 eq.) and sodium acetate (761 mg, 3 eq.) in acetic acid
(15 ml), . was added bromine (158 ul, 1 eq.) and the reaction was stirred at room
temperature for 4 h. Water was added and the product extracted into ethyl acetate. The
ethyl acetate layer was washed several times with water, saturated sodium bicarbonate,

saturated sodium chloride, dried over magnesium sulfate, filtered, and concentrated to
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understood that the invention enconpasses any

tautomeric formof the drawn structure. It is
wanasosend that the invention is not |imted POT/UR®04/039448

enbodi nents set forth herein for illustration, but

enmbraces all such forns thereof as cone within the

scope of the above disclosure. Exanple 1 Synthesis of

g1véy (3 am nopBogky1=7-Mhlbio- 4~3xb-3rmui droghinazalind2 §R2-Bofno-N,N-
dr oqui nazol in-2-yl)-2- | met hylyam no) - 2- oxoet hyl I -

dmmt mgﬂnnéﬁ fladh geasstygoy:solid

3- b r . .

> ST I SIS (1P 02
(dnﬁ&tﬁ?laﬁﬁno)n Sﬂoe)th}a]’adnﬁb}@ﬁtﬁliﬂéﬂbe&ham de (261 ng, 1.2

eq.) were dissolved in phosphorus oxychloride (2 nl).

The reaction was placed in the mcrowave for mnutes

at 150 C. The reaction was quenched by pouri |
m xture int ce. The crude product was extra&

et hyl acet g The ethyl acetate | ayer masCMas ed with
wat er, Y eous sodi um hydr oxi de, i
nagne5|u1 sul fate, F@NTT%W@RNHBﬁaj conc ated tq yield
3- befizyt - 7NChimr j i@ as” an
or ang 2: 2-(3-benzyl -7-chl oro- 4- -3
Alehydr8HU| azgfln 2-yl)-iV -dimet hyl acet ani de. LHVDS
THF 78 C I L Bt Benzyl - 7- chl or o- 2- et hyl qui naz n-4
(3H)-one (2 g, 1 eq.) was dissolved in tetrahydrofiuran

(20 m). The solution was cooled to -78 C for 15 NHBoc
m nutes. Lithium hexanethyl disilazide (LHVDS) was

added slowy and the m xture was stirred at -78C for

45 o nat elutdnneithyl- 6abdmamy7 -chlor@#iake-utrdilydunetinapelin-2-yl)-2-
7.8C f

o e (1% Bsm B Ny § b RRE O T, was

addfee rNBBckM JhRa8RbyRphnd Vs 8 %v apen 3t edhandadtida Wﬁé‘; @tifre@ Gt room
solid was dissolved in eth acetate. The et

temperateredor Apandiben heatidda A X‘t?h Tha maixture 3eg ﬁfalﬁ@%atsﬂ&ﬂc (Pyernight.
Wa?érca%ﬁbe%%ﬁtagetaf%%é% %El&% to the mixture. The organic layer was washed with

saturated sodium bicarbonate, saturated sodium chloride, dried over magnesium sulfate,
filtered, and concentrated. The crude product was purified by flash chromatography to
give tert-butyl 3-{[1-(3-benzyl-7-chloro-4-oxo-3,4-dihydroquinazolin-2-yl)-2-
(dimethylamino)-2-oxoethyl]amino}propylcarbamate (1 g) as a pale yellow solid.

Step 5: tert-butyl 3-[[1-(3-benzyl-7-chloro-4-o0x0-3,4-dihydroquinazolin-2-yl)-2-
(dimethylamino)-2-oxoethyl}(4-methylbenzoyl)amino]propylcarbamate.

O TEA
cocl DMF /@L
(:ELN 0 )\)L
ci NM "

CHgj
NHBoc

NHBoc CH,
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sodi um chl oride, dried over magnesi um sul fate,

filtered and concentrated. The crude product was
w@eosPswe by flash chromat ography to give PCT/US2004/039448

2- (3- benzyl - 7- chl or o- 4- oxo- 3,

4- di hydr oqui nazol i n-2-yl)- yV-di net hyl acetam de (1.2

g) as a solid. Step :

2- (3-benzyl - 7- chl or o- 4- oxo- 3, 4- di hydr oqui nazol i n- 2 yl)

-2-brono-iV, - dinmethylacetam de. Br NaQAc AcOH rt To

a Moxd soletich éﬁekxaymw?,_ﬂldmbgn@ylﬂ -ghlgroz4-oxo-3 4 dlhydroqulnazolm-

s l 2 e in
2y @r%etﬁi%@zzgwéo”emf G L )
metﬁglgﬁé ‘éhl%ﬁhé* gnwas Masd addetlybbamoye cmﬁae lQBSO m éq 691) and

he rea was stirred at roomtenperature ? o
tnemylamﬂe (660agl, aﬁjdea aflee reaetip SHERES S48 rHEReL i HPY eimperature

oveR flsfet ﬁg@t\l\)ﬂl‘sﬁ e%?%aite(ﬁ ci 66} fleSeru ¥§ﬁ‘o<ﬂﬁ§ WRsH1881ved in ethyl

urate odi um
aceatecarmgﬂlata@etaﬁalal%latﬂ washiednwith| omtede satdrateeld s«o_dlem carbonate,

magnesi um sul faté, filtered,  and onc ‘ﬁ o vield
sati@att® sdxbvmydhloridehdidedover glagnesivm gp Va’r@%ﬁi? a2 FV ‘F n
Cm‘%%l Pg%g,%tbgpil' Vdi ?‘jﬁ -%J?e%?ﬁ%ﬂ%r&—; o%8-34- dﬁ&dﬁ)qﬁﬁiak&m- -yl)-2-
(dnﬁét{x ﬂanﬁx%)@eﬂidéthﬂ}(cmh@hﬁbéhzoxk)arﬁlndﬂpiomﬂda’fb@matﬁazoI in-2

(d| pﬁy INeR-Aminoprapy DY 3 -Rresy sy re Srp Atad iy dro-
NHBoC -methylbenzamide.

qulg"}z(o n—2 (%34’%’%?%@ 20?(%0-ethy1] Aélr?]eyd}; oqui nazol i n-2-yl)
- 2- brom) i VJV-di net hyl aceta iide (1.49, 1 eq.) in of
N, N- di net hy raiam de (10 m ), was added
N- Boc-1, 3-d I nopropane (2.8 g, 5 eq.). reaction
was stiris roomterrperaturefor 4 h &hd Yhen

heat ed tt 40 4' The(fwé U]O%a%? ?E r

OVGI’

sG'dl um bl'%ar on
over sulfate filtered, and concgnt rat ed.

The crud rod ct was purified by flash c matQgr aphy
to give t

3-{[I-(3- - a:daloro4ox034d|hydr na2¥tzi n- 2

- y| ) -2-

(di nmet hyl aBHio) - 2- oxoet hyl ] am no} pr opyl car baﬁat e (19

as a pale yellow solid. Step 5: tert-butyl

3-[[I-(3-benzyl -7-chl oro- 4- oxo- 3, 4- di hydr oqui nazol i n- 2 '

- Y1 )1o% solution of tert-butyl 3-[[1-(3-benzyl-7 -chloro-4-oxo0-3,4-dibydroquinazolin-

2-y1)-2-(dimethylamino)-2-oxoethyl](4-methy1benzoyl)amino]propylcarbamate (500 mg),
was added 20% solution of trifluoroacetic acid in methylene chloride at room
temperature. The mixture was stirred at room temperature overnight. The solvent was
removed under reduced pressure. The crude product was purified by flash
chromatography to  give N—(3-aminopropy1)-N-[1-(3-benzy1-7-chloro-4-oxo-3,4—
dihydroquinazolin—Z-yl)—2-(dimethylamino)-2-oxoethyl]-4-methy1benzamide (336 mg) as

a white solid.
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(di met hyl am no) - 2- oxoet hyl ] (4- net hyl benzoyl ) am no] pr op

yl carbamate. COCI TEA DMF rt NHBoc NHBocTo a sol ution
W@Roos059R2L VI PCT/US2004/039448
3-{[1-(3-benzyl - 7-chl or o- 4- oxo- 3, 4- di hydr oqumazol i n-
2-yl)-2-(di nmet hyl am no) - 2- oxoet hyl ] am no} pr opyl car banma
te (500 ng, 1 eq.) in nethylene chloride (5 m), was
added 4-net hyl benzoyl clﬁxgﬁli)gggez(%o ul, 3 eq.) and

trlethyl am ne (660 ul, 57eq.). The reactlon mlxture

was . evapor at ed
et A .-. el () 11‘1-

wat §tre SQt égr ‘%‘3 4585?6-*3 'ﬁ‘-&iﬁijcﬁ@@ﬁh&ohﬁal-ylf)aW,Ndmﬁﬁdiyw&tamlde
chl orF ri over magnesium sul fate, filtered, and
evaporated to yield crude tert-butyl 3-[[I

(3 benzyl - 7- chl or o- 4 oxo- 3, 4- di hydr oqui nazol i n£2- yI)

R{J’] Mﬁ%%%%{‘?@éngoyl noM

&al B

T-(3-am nopropyl)-lv-[l-(3 benzyl - 7- chl oro 4- oxo- 3, 4- dl
i hydr oqui nazol m

2-yl)-2-(di met hyl am no) - 2- oxoet hyl ] - 4- net hyl benzami de.

200" L ORGP B Lkt ro oyl GenbbBOGSTE, 4 cq) and NN-

sol f’ ion'o
duﬁetﬁ{zlhm(rﬁr dretamyilie 73.65 Igp i B-et)oxas Bidedda hylution ofdbHGh in dioxane

(40 Bhesgria YR E S By R0 GBSO aRE 0 ol a
rec@fxe& giefs% Qfaﬁactﬁé i s sl FRIdNS! Wae tritttagdd dethadold eamer. The

ure e mxture was stirred at room
aqiiconp esphition ewas, besifigh tvvlthTh 8%s @mnm1 unp ey dresiadsy cBhey pESipitate was

co][rlq%gcgl; e%ﬁ@gﬁawﬂg mrg ecio églp FRA4th Wam Riffel F 4 dBi¥d 1o yield

L Pu e drodiinds 1ﬁ Vididietbflaostamideok 6-£396-%) as a
2 (% °h§(/°3‘r’%3&u’{bgazo| i n- c2>d1yn -021 (dﬂ?lr‘gtzhyl a?n 20) 2- oxoet hyl ]

whdtermhcihyl benzam de (336 ng) as a white solid. Exanpl e
hesj.s, of JVr( lin-2-y1)-N,N-dimethyl-
r opﬁ‘iﬂ}v % QU0 g Q%OC?%BI@Q‘ roa- 3rfé tdhl)l)fdbo uin, z\c} 4mox}(’) ) ,N imethy.

acetamide.

O
O
NH O
NH O . NaOAc M _
Bro AcOH Cl N N
cl N/)\/u\lil/ rt, overnight Br |

To a mixture of 2-(7-chloro-4-oxo-3,4-dihydroquinazolin-2-yl)-N,N-
dimethylacetamide and sodium acetate (930 mg, 3 eq.) in acetic acid (15 ml), was added
bromine (190 ul, 1 eq.). The reaction mixture was stirred at room temperature overnight.
Water was added and the product was extracted into ethyl acetate. The ethyl acetate layer
was washed several times with water, saturated sodium bicarbonate, saturated sodium
chloride, dried over magnesium sulfate, filtered, and concentrated to give 2-bromo-2-(7-
chloro-4-0x0-3,4-dihydroquinazolin-2-yl)-N,N-dimethylacetamide (0.95 g) as a brown
solid.
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di hydr oqui nazol i n-2-yl | -2-(

di met hyl am noV2- oxoet h71 | - 4- net hyl benzam de Step
WQ2(0FAO8RDr 0- 4- 0X0- 3, 4- di hydr oqui nazol i n- 2-yl ) PGNUS2004/609448

et hyl acetam de. CO CH NH N HCl in dioxane rt,

overni ght To a m xture of 2-am no-4-chloro nethyl

benzoate (59, 1 eq.) and N Ndi net hyl am no acet am de

8Rp3: 1dr %u?ﬂ 31{%1 Va3 hresladxa-3aldiydesuatazdhis-BiGH)-pn

dloxa e ( he reaction was stirred at room
(dmeﬂlpbnambpkomhyl]agmno}mpwl@ﬂibmg renmoved at reduced

pressure and the resulting solid residue was

triturated with cold water. The aqueous sol utiog was

basi fied with 10% amoni um hydr oxi de. The precipitate

was col I ected, washed with nore cold water,
her and dried to yield

Qy4-0x0-3,4-di h drqu| nﬁﬁy in-4lyl
thhﬁgc
N

tamdeHZN B =g e e Sol i d. Htep

2 br ono- 25(7|chloro 4- oxo- 3, 4- di hydr oqui nazol i n-2-yl ) -
z"V-di et hyl acetam de. NH NaQAc N rt, overnight To a NHBoc
m xture of

5 2-(7-chl or o- 4- oxo- 3, 4- dihydroquinazolin 2-yl)-iV -

i Mo ST 012 MR OGRS 813 (3R Fyifind - NN

d1rﬁéth}lace-f:hﬁldée(@60| 108, m ¥4 yrie Masdsnéthylfdmamideo g ml), was added
t enper ature overna% Wt er m?é added and the quggﬁtoc f
N-Rae-1Sxdieminoponane o 2et By P &bt af B T99(EI08: P SHUSHAE or

30|n§%ﬁ{es \P’aa%xﬁeé%hﬁeé/c%[ﬂé wak TRdedV HInRLRtatel Stk W@t ®dshed with

onate, saturated sodium chloride, dried

10  satawed mmmmrbcmutet atteratdd sadame ¢hlosidd, driascever magngsivg sulfate,
give 2-bro

ﬁlt@pﬁdeplgl_ Qpl]@?tgl‘%ecétzgﬁi]lﬁ/ {f(%%ﬂ,%—éH—Qﬁghéglg?rés—pxoﬁ,4-dihydroquinazolin—
2—%12?%&1@%%}?&@&1%59%)&%&&%a&%cﬂbr@lc@rﬂaﬁﬁw (82! pd aSt£pak orange

soBd.{[I - (7-chl or o- 4- oxo- 3, 4- dnydr oqui nazol i n- 2-yl') - 2-
(I\IE|IB ég%gg—:ﬂ-?@-[(gei £ ﬁut%gc}bééﬂ:lonnbgﬁ 1%']19:83&1?@1 E@{f@ﬁtfenzoyl)ammo]

15 2-(dimethylamino)-2-oxoethyl}-7-chloro-3,4-dihydroquinazolin-4-yl 4-methylbenzoate.

Cl

CH,
cocl o~ O
TEA R /(:\H\/ NH 0
CH,Cl; _
rt, overnight cl N/J\\\T//H\T
O=__N

NHBoc
NHBoc

CHs

To a solution of zert-butyl 3-{[1-(7-chloro-4-oxo0-3,4-dihydroquinazolin-2-yl)-2-
20  (dimethylamino)-2-oxoethyl]amino}propylcarbamate (1.2 g, 1 eq.) methylene chloride
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To a solution of
2-brono- 2- (7-chl or o- 4- oxo- 3, 4- di hydr oqui nazol i n-2-yl) -
wqQ Mos/oshiopet hyl acet amide (950 ng, 1 eq.) in PCT/US2004/039448
N, N-di ni et hyl formam de (10 m ), was added
N- Boc-1, 3-di am nopropane (2.4 g, 5 eq.). The reaction
was stirred at 60 C for 30 m nutes. Water and et hyl
92AGHL Alee (Nagasafides 4Ryl baesyIadabrasee(l. Mas, Jveghedd wiisthylamine
sat’ur at ed sodi um bi carbonat e, saturated sodi um )
(1.%4ll,07 éqlp, Thirieecticovess atogred$p BrArBUID tareomftepEaRge agd gtirred at
concentrated ta give, tert-hnt
room femneratute pVgEht: o The §,°£Y-eldﬁ Wé%l reg%f)uolrarl;[g% &Pt fbe crude product ?vas
disso1¥dd) ihze"tﬁ)gi'a@@thﬁw}ﬁﬁyln&)eta?e Dyeeihy Whsridnolipmarey) sarbtedsodium
te (1.2 dg) as a pale orange solid. Stg) 4: 2-#1-[{ d
carbfriater satiratedx sacivmopliyiden ABPH sy | PRgcsBIhHale, dgred. an
m n - . i -
eva?-ofag‘lrdne myl &% no) -¥° Syoeth 3% I'[]lf 334 rb Biox 4 z%rg??w}g%ja%gﬂll?ﬁ?yl_} @
meZRtbenz }_lgmiﬂo]ﬂri(diﬁieﬂ@ir@ﬂi&b)élo@&}hyﬂ'ﬂﬁdm)m—M@lhﬁdgcrqumazolm-
NHBoc oc To a solution of tert-bxAyl
4-y3 4¢rnethylpergoptsr(8342) 3% 8 b1own Qilhy dr oqui nazol i n- 2-yl ) - 2-
(di gethyl ami 2 PR Jhay,no} AlabaiRb &/ A dimethyl-
o T R ] BRI 2T R AR S T Fmethy
amfld)EL didettyEi(e-methythdnaoyienifd [ptoppilcart®neate.) and
triethylamne ( .9 mM, 5 eq.). The reaction was
allowed to warmup to roomtenperature and stirred at
room t efifer at ure overni ght. The sol vent was evapor at ed
rude product was dissolved in ethyl acetate.
ate |layer was washed with wate, saturated
cAar bonat e, saturated sodi um chl othde, dried
magnesi um sul fate, filtered, @ ated to
[{3-[(ter?-butoxycarbgpyN)sm ¥} (4-

) am no] - 2- (di met hyl am no) - 2z oxget hyl ] - 7-c¢

he

hi or NthydrBqui nazoLioh 4-yl _4- met Rysbenyoat e
(23 9F ag i | . §H§FH5? tert-bxxty hT\‘
3-[[1-(7-chl orlo- 4-joxo- 3, K. hydr oqui nazo 2-yl)-2-(d

[
i met hyl ani )N

2- oxoet hyl ] (#- nmet hyl benzoyl ) am no] pr opyl c%rl_Panat e.
Li OH THF / rey 3 3

NHBoc

CHa

To a solution of  2-[1-[{3-[(tert-butoxycarbonyl)amino]propyl} (4-
methylbenzoyl)amino]—2—(dimethylamino)—2-oxoethyl] -7-chloro-3,4-dihydroquinazolin-
4-yl 4-methylbenzoate in a 1:1 mixture of tetrahydrofuran and water (20 ml), was added
lithium hydroxide (284 mg, 2 eq.) at room temperature. The mixture was stirred at room
temperature for 3 h. The reaction mixture was acidified with 1M of aqueous hydrogen
chloride to pH 6 — 7 and later extracted into methylene chloride. The organic layer was
washed with more water, dried over magnesium sulfate, filtered and concentrated. The
product was purified by flash chromatography to give tert-butyl 3-[[1-(7-chloro-4-oxo-
3,4-dihydroquinazolin—2—yl)-2—(dimethylamino)-2—oxoethyl](4-methy1benzoyl)-amino]-
propylcarbamate (257 mg) as a yellow solid.
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NHBoc To a sol ution of

2-[1-1{3-[(ter”butoxycarbonyl)am no] propyl } (4-
woreiolpsteenzoyl ) anmo] - 2- (di met hyl am no) - 2- oxoet PYT/PS2000089448

| oro- 3, 4-di hydroqui nazol i n- 4-yl 4-nethyl benzoate in a

: mxture of tetrahydrofuran and water (20 m), was

added lithium hydroxide (284 ng, 2 eqg.) at room

: enpepat ULB-butyie- 3[{'1{1 Hﬁl@rd@-‘é&‘ﬁidtﬁ;ﬂ@éhz?t) 4@@13 4-dihydro-
enperature for . The reaction nmixtu

qula@m&infz—gldl Mdnmetmlcrmm}tie@wthwmwlb?ﬂz@ﬂ)%FBmPJPrBW Is
- and | ater extracted into nethylene chloride. The
caﬂi’)‘?’rﬁa& fic |ayer was washed with nmore water, dried over
magnesi um sul fate, filtered and concent rat ed. The
product was purified by flash chromatography to giv CHj
tert-bv y \ 3-[[I|-(7-chl oro-4-oxo-
3, 4-di hydr oqui nazol i n- 2-yl ) - 2- (di et hyl am no) - 2- @(0

yl'](4~ne &I benzoyl ) - agRQ ropyl car bamat e 25
as @ l o i d. Step te bw%byjl

3C| e CANQFB4 34 ( 3- NB | benz - OXO0-

[ [ rt, overnight

|
s ) - 2- oxoet hﬁl ] (4- et hyl benzoyl )am
pyl car bamagle. KgCO DMF rt, overnight C NHBoc NHBo To

a solutio rt-buty\
3-[[1-(7-'shloér oNHBoxO- 3, 4- di hydr oqui nazol i n-2-yl) NHBoc
(di met hyl armo) - 2- oxoet hyl ] (4- met b. yl benzoyl ) am no] fr op

yl car bamat €629 mg, 1 eq.) in dimethyl foraiam de CHs
m), was added 3-nethyl benzyl bromde (8 m, 1.2 eq.)
and pot assi um carbonate (22 ng, 3 eq.). The reaction

g.ur 3 é\la éa%teo'érteﬁgn @L 1 d- ﬁartztrclﬁa 54\-26% ?4%@{cﬂbc‘flﬁﬁazolln-2-yl) -2-

S extra

(dlﬁfeﬂwllarﬁﬁsj-aioﬁoet@le&h?ﬂa&h@yﬂ)&ﬂﬂo]myWaﬂia&ﬂtw\(mhng, 1 eq.) in
wat er, saturated sodi um car bonat e

dirggihylr fogmamigy €l né)Q/»eWa?r&éﬁi’Fé]s ?rm‘?tﬁ&lw r‘?‘%‘f e&g ughdeq) and

t [
pot%% it rm?lf) gg%‘%x gz ’lt“%%a tb?lyrﬁixﬁge %S Lligédat room temperature

ovélnight.- Watez hivay adcﬂ:d( &d’rﬂtehlyllawaa]z yvla); -ekiracted into ethyl acetate. Ethyl

0x0- 3, 4-di hy drﬁ ﬁrg} (éfﬁmsthlamn 2t3sod1u
BTV (S SR BOTe SISt sIE S Bars gffed sodium
chlglgﬁé(daﬁ&?’“d%lz hidedud ]sul?a“té dﬁlt&%& hyhardvapdraRdoxoet faskhict was
benzai ni de. TFA
purified by ﬂash chromatography to glve z‘e; t—butyl 3-[[1-[7-chloro-3-(3-methylbenzyl)-4-
oxo-3,4-dihydroquinazolin-2-yl]-2-(dimethylamino)-2-oxoethylj(4-

methylbenzoyl)amino]propylcarbamate.
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10

NHBoc To a solution of tert-bntg\
3-[[I-[7-chl oro-3-(3-nethyl benzyl) - 4- oxo- 3, 4-
walrdopaisoepli nazol m 2-yl ] - 2- (di met hyl am no) - 2- oxPet/byiop4/d39448
- met hyl benzoyl ) am no] pr opyl car bamat e, was added 20%
solution of trifluoroacetic acid in nethylene chloride
roomtenperature. The reaction m xture was stirred
dstepm AeRahalotpylav- [12&[1 chlEfl%-‘(BﬂIfi&Hj?lb&ﬂ@l)ﬂﬁﬁmed-
reduced pressure. e crude product was purified
dlhjalroqmnm %M]égze(dnpgt@ylaml@)‘peoxoethyl] -4-methylbenzamide.
di hydroqui nazol i n-2-yl]-2-(di nmet hyl am no) - 2- oxoet hyl ] -
4- et hyl benzam %&(9 ng) as TFA salt. Exanple 3
Repr esent a S nazol i none Conpounds Re Glitat i ve

qui nazol in conmpound conpounds of the i tion are
shown |n0Tab e 1. In Table 1, M+ refer@ tg'the
nol e cS)bserved by mass spe opet{ry. Table 1.

Rep nta i v Qui nazofdnone Conpg‘:r‘u np und
SiyFUsAing Zrﬁﬁa%ﬂwf' N
(3-benzyly 7-&hl dro- 4- ox@h3, 4-

dlhydrqu|’az [ in-2-yl){][3-

(di met hyl ropyl ] am no}acetate . NH ?ﬁ%641 0
ithyl (3- -|7- chl or o- 4- oxo- 3, 4-

di hydr oq 0I¢WE@CyI){(4- - g 0'~CH NH,

br omobenzo

IH) - (di net hyl am no) propyl ] a l_r{1o} acetate
669. 0 et hyl” 2-(3-benzyl - 7- chl or o- 4- oxo- 3, 4-3

di hydr oqui nazol i n-2-yl)-2-{(4- bronobenzoyl)|[ 3-

(di met hyl am no) propyl ] am no} but anoate 576. 1 et hyl

( 3-tenzy| solutidd 0ohH- ArobayB, 2{[1-[7-chloro-3-(3-methylbenzyl)-4-0x0-3,4-

dihydroquinazolin—Z-yl]-2—(dimethylamino)—2-oxoethyl](4—methy1benzoyl)amino]propyl-
carbamate, was added 20% solution of trifluoroacetic acid in methylene chloride at room
temperature. The reaction mixture was stirred at room temperature for 2 h. The solvent
was removed under reduced pressure. The crude product was purified by reverse phase
HPLC to give N-(3-aminopropyl)-N-[1-[7-chloro-3-(3-methylbenzyl)-4-0x0-3,4-
dihydroqui.nazolin—Z-yl]—2—(dimethylamino)-z-oxoethyl]-4-methy1benzamide (9 mg) as
TFA salt.
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di hydr oqui nazolin-2-yl)[[3- (dinethylam no)propyl](4-
C net hyl benzoyl ) am no] acetate 641. 0 et hyl

W@ 3e0beseyl - 7- chl or o- 4- oxo- 3, 4- PCT/US2004/039448
di hydr oqui nazol i n-2-yl){(3- bronobenzoyl)[3- CH
(di met hyl am no) propyl ] am no}acetate Br' onpound
Structure M+ Nane 641.0 ethyl
(3-benzyl - 7-chl or 0- 4- 0X0¥Z4
di hydr oqui nazol i n- 2- yI ){ - rom)benzoyl ) [ 3- CH
(dlnethylan1no=m ogppialiye ~

DS ——— - —
in 'ﬁa'b% 0- B Taylé DYIERO#IF8 EPthe Brofecyilak dred ety @it yanf4ss dpectrometry.
et hyl (3-benzyl -7-chl oro-4-oxo- 3, 4-
di hydroqui nazolin-2-yl)[[3- (dinethylam no)propyl](3-

CH g hengoul ) an Agtaeshahe cbipilfis! ot hy!

di hydr oqui nazolin-2-yl)[[3- (dinethylam no)propyl](2-

met nyl benzoyl ) am noj acet at e
Compound Structure MH+ Name
1 458.0 ethyl (3-benzyl-7-chloro-4-0xo-3,4~
0 @ dihydroquinazolin-2-yl){[3-
/(:(‘L/N 2 (dimethylamino)propylJamino}acetate
cl N 0" CH,
H/NH
HJC'N‘CH:,
2 641.0 lethyl (3-benzyl-7-chloro-4-ox0-3,4-
it @ dihydroquinazolin-2-y){(4-
o J@ﬁ‘\ ) oo ~en bromobenzoyl)[3-
: (dimethylamino)propyllamino}acetate
Hc CHé
3 669.0 |athyl 2-(3-benzyl-7-chloro-4-0x0-3,4-
9 %D dihydroquinazolin-2-yl)-2-{(4-
N
. /E:f:,%%% br9mobenzoyl)[3- .
SN (dimethylamino)propyllamino}butanoate
H,C-N CH,
cwdﬁ
Br
4 576.1 |ethyl (3-benzyl-7-chioro-4-0x0-3,4-
9 @ dihydroquinazolin-2-yl)[[3-
CV(D\):MOA% (dimethylamino)pr9pyl](4-
O Mo~ Mgy, methylbenzoyl)aminolacetate
CH,
S 641.0 |ethyl (3-benzyl-7-chloro-4-oxo-3,4-
o gj dihydroquinazolin-2-yl)}{(3-
/@f:“\j\ R bromobenzoy!)[3-
“ 5 N\/o\/,‘f,'j;m (dimethylamino)propyllamino}acetate
Br- ?

-41-



CH, 10 640.0 N-[1-(3-benz

W@x@sknkd - 4- br ono- N-[ 3-

yl

- 7- chl or o- 4- oxo- 3, 4-
di hydr oqui nazol i n-2-yl)-2-(ethyl am no) - 2-

r
PCT/US2004/039448

(di met hyl am no) propyl | benzam de 11 655. 0 i sopropyl

(3-benzyl - 7- chl or o- 4- oxo0- 3, 4-
di_hydroqui nazolin-2-yl){(4- S bronmpbenzoyl -3
%g{;sugqul a[r] ,n%lt;BEt&%yL] errrl NEJ-AC etate H G N Ng;hg:orrpound
ot T octafe— vt INane— rz— o9y 1 TSOPTr opyl
(3- lgenzyjl - 7- ch1lor- 4- 0X0-|3644-0 |ethyl (3-benzy}-7-chloro-4-0x0-3,4-
di hydr oqui nazol,i%g’ 2-yl') [ [{3- (dlcm% Mmﬁé’gonpiglg{@pyl ]1(4-
net hyl benzoy polacetgte H ¢ - G 13 §[§6 sopr opyl
[ (3' am nopg, N 07 CH, I Y I tat
br omobenzoy! ) amioh(8-benzyl - 7 {dimetsyigmipo)propyllamino}acetate
0Xx0- 3, 4-(di hydrrﬁl nazol i n-2-yl Jacetate NH, 14 562.1
sopr opy|l [(3 nopropyl)(4-
thy! b ﬂZOyl &t IIUJ \o b IIL_yI —f-chtoro-
A- 0x%0- 3, 4- di hydr oqui nazol i p482t )éﬂ))@ £hahepiepiiid 640. 0
Ell-g?;)azl gggr ODYE/%_' rﬁ;gsééﬁl ﬁgg:i;th benz I)aming](3-benzyl-7-chloro-
" S o T -OXO0- D 1
1(di et hy|] amiene) 2 oxeet hy|l | - 4- e (Ez gqa zolin-2-yhacetate
o~ NH,
CH,
8 576.1 lethyl (3-benzyl-7-chioro-4-oxo-3,4-
9 @ dihydroquinazolin-2-yI){[3-
/@ﬁt 8o (dimethylamino)propyl](3-
¢ Eﬁﬁ“& methylbenzoyl)amino]acetate
s
9 576.1 |ethyl (3-benzyl-7-chloro-4-ox0-3,4-
9 %j dihydroquinazolin-2-y1)[[3-
/@fL/ N o (dimethylamino)propyl](2-
° g*é\fg“; methylbenzoyl)amino]acetate
Hscg)
10 640.0 |N-[1-(3-benzyl-7-chloro-4-0x0-3,4-
@ dihydroquinazolin-2-yt)-2-(ethylamino)-2-
,@% ;\)L o oxoethyl]-4-bromo-N-[3-
H (dimethylamino)propyljbenzamide
5&40 “CH,
11 655.0 |isopropyl (3-benzyl-7-chloro-4-oxo-3,4-
It %j dihydroquinazolin-2-yl){(4-
J@ﬁ @ JC\H bromobenzoyl)[3-
(dimethylamino)propyljamino}acetate
éHc “CH,
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AH 16 575.1 N-(3-am nopropyl)-N[1-(3-benzyl-7-
chl or o- 4- oxo- 3, 4-di hydr oqui nazol i n-2-yl)-2 (diethylam

wo pwpoZvexoet hyl 1-4- \ CH3 net hyl benzani de CH BRGT/63R800039448
| N-(3-am nopropyl)-N[1-(3-benzyl -7-

; hl or o- 4- oxo- 3, 4-di hydr oqui nazol i n-2-yl ) - 2-
3XO-2-pyrrotidin-1-yl ethyH—4—brorpbenzande
%ﬁmure M—é—&Wr 18 99%ufH | Name
-(3—amnopropyt) =N 1 (\.-Deﬁz% =7-
| or @2 4- gxo- 3, 4- dihydr oqui|nge0al ijigbpropyil (3-b@nAW-tkhloro-4-oxo-3,4-
0xo0- 2-pyrrol i di f~2-yl et hyl ] - 4- |4 rogith&Yombegsam de NH
19 654. 0 N-(g=ghy gopt opyl)) - N- [ Ioidmh@mmblordbyia-
| chl or o-j4- oR0~"3Y 4- di tydr gqui nazol| ,-6%2%* rhgoa ot
 or phol i|n- 4- ylI - % axoet hyl[] - 4- JFOROben A ¥esH 8 09. 5
| N- (3- ani nopr opwi) ~0-[ 1- (13- benzyl - 7-
: hl or 0- 4- oxo- 3, 4*di hydr oqui nazol i n-2-yl) - 2-
rphotnm=4=yt=2=oxoethyt|i=4-—¢hioropvenzamde 2 T 6 .9
| N- 8- ani nopropyl) - N- [ 1- (13628 4ydpropyl [(3-aminopropyl)(4-
or o- 4- oxo- 3, 4- gifydr oquinazol 'B?érgdt}émdygarmno](3-benzyl-7-chloro-4-
di met hyl am oy 2-ox0et hyl ] - 4- \Gbks, DARJSRREREZTH-ISacetate
O N :
5,
14 562.1 lisopropyl [(3-aminopropyl)(4-
I @ methylbenzoyl)amino](3-benzyl-7-chloro-
o ,@(‘:uofm 4-0x0-3,4-dihydroguinazolin-2-yl)acetate
O N
5\,
CH,
15 640.0 N-(3-aminopropyl)-N-[1-(3-benzyl-7-
it @ chloro-4-0xo0-3,4-dihydroquinazolin-2-yi)-2-
N™ O . .
o @d/)\(mm\wa (dlethylamlno)-l2-oxoethyl]-4-
o N\HKCHQ bromobenzamide
é NH,
Br
16 575.1 N-(3-aminopropyl)-N-[1-(3-benzyl-7-
g %j chloro-4-oxo-3,4-dihydroquinazolin-2-yl)-2-
LS (diethylamino)-2-oxoethyll-4-
oy e, methylbenzamide
é NH,
CH,
17 638.0 IN-(3-aminopropy!)-N-[1-(3-benzyl-7-
2 @ chloro-4-oxo0-3,4-dihydroquinazolin-2-yl)-2-
N O .y
I :[ P oxo-2-pyrrolidin-1-ylethyl]-4-
¢ gk]iji> bromobenzamide
NH,
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22 .0 567.5 | N-(3-am nopropyl)-N|;

I - (3-benzyl -

; hl or o- 4- oxo- 3, 4- di hydroqui nazolin-2-yl)-2 O
wa@leowsHsnbam no) - 2- oxoet hyl ] -4- CH chl or obenzanP@EUMﬂoéﬂ(Rmus

573.1 N-(3-am nopropyl)-N-[1-(3-benzyl -

chl or o- 4- oxo- 3, 4- di hydr oqui nazol i n- 2- yI) 2V

XQ-=-2- Pyt rolidin-1 \/I et hyvl 1 4— et th! hepnzam uccr‘.’pcuné
Shh GhiTle MH- hage .24 547, é!ﬂH+ , , Name
N o= ammopr opy ) - |\|- [1I-(3-Dbenzyt-7- toro-4-oxo- 3, 4-di
ydrexui fazol i n- 2.yl ) -2 Ch 593.5 |N-(3-aminopropyl)-N-[1-(3-benzyl-7-
( di met hyl ami no) s 2Foxoet hyl | - 4- LGH RG] DERKASE MRz y1)-2-
25 626.0 M ( propyl}) - N-t xL% Slidin-1-ylethyl]-4-
br omobenzyl )« -4- jxo- 3, E tobhzamide
di hydr oqui nazol \% yl]- (dim{"ﬁolam no)- CH
2- oxoet hyl ] - 4- whbbenzgnm de 26 581.5
N-(3-arrinopropy N-[l[ -chI0|03(2-
thLU[UU IIL_yI) ’-|- UARU= O 4'
di hygir’oqw nazol i ng2-yl]-2- (652“011#\] RVAnang )-NE1-(3-benzyl-7-
2-oxoet hyl ] -4-ne | benzgm i de c'hIoMjl-g% dnﬁ%oqﬁunazolm-z-yl)-z-
chl or obgnzyl )4-@xo- 3, 4- iyl osfhyl]-4-
di hydr odui nazot eyl 1 - 2- ( di mEHYIAM Héi;f’x &y
[o) (o] [ e I
2- oxoet Hyl | - 4- meyhy Menzdm de EPH¥Pesgm
N- ( 3- ami{nopr opyl «[ 1-[ 1-chl ot o- 3- ( 3-
Br
20 609.5 IN-(3-aminopropyl)-N-[1-(3-benzyl-7-
2 @ chloro-4-ox0-3,4-dihydroquinazolin-2-yl)-2-
N™ O .
I :[ P morpholin-4-yl-2-oxoethyl]-4-
° gJ\N(lL,@ chlorobenzamide
5,
]
21 611.9 |N-(3-aminopropyl)-N-[1-(3-benzyl-7-
it EP chloro-4-oxo-3,4-dihydroquinazolin-2-yl)-2-
o ,Cd/uv,cng (dimethylaminc.J)-Z-oxoethyl}-4-
o N\‘:Hs bromobenzamide
NH,
Br
22 567.5 |N-(3-aminopropyl)-N-[1-(3-benzyl-7-
P ? chloro-4-oxo-3,4-dihydroquinazolin-2-yl)-2-
Cl,@f:uw,mﬂ (dimethylamino)-2-oxoethyl]-4-
o N\HCHS chlorobenzamide
gj NH,
Cl
23 573.1 |N-(3-aminopropyl)-N-[1-(3-benzyl-7-
I @ chloro-4-oxo-3,4-dihydroguinazolin-2-yl)-2-
NT O . g
{ IN/ N oxo-2-pyrrolidin-1-ylethyl]-4-
; OJ\({Q methylbenzamide
NH,
CH,
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ffl uorobenzyl M oxo- S"-di hydr oqui nazol i n-
2-yl]-2-(di net hyl am no) - 2- oxoet hyl ] - 4- net hyl benzam de
WQ 2005051922 N- ( 3- ami nopropyl ) - N-[ 1- [ 7- chl or 0- 3- ( BET/US2004/039448

et hyl benzyl ) - 4- oxo- 3, 4-
di hydroqui nazol i n-2-yl ] - 2- (di net hyl am no)- CH
- oQxoetrl Jrl A et h\l| h_QrL m u&(‘u[\nmr}njmd erllr\t Uvee |'\v1/|=|l'+
&BHEO«J%Q. 631. 1 spructurg ., | H . Name
N o= anmmopr opy )= [ L={"7-Chl Jo 4-0X0- 5-
l [ Af triff | uor onmet oxy) ber 25'47] IN-(B-aminopropyl)-N-[1-(3-benzyl-7-
| 1 hydroqui nazol ieie2-yl } - 2- (di mekfayd. @&o@&-dmydroqumazohn -2-yl)-2-
>- oxoet Hyl | - 4 | benzgni de N 3 %$)§0ﬂwﬂwu4-
N- ( 3- ani |nopr N : :Fl-[7-chlormﬁ§| 4 ide
chl or obgnzyl ) - 4- 3, 4- Y
di hydr oqui nazol i 2myl] 2- (di nmgt hyl am no) - CH,
2- oxoet hyl ] - 4- ne @ylbenzan1ide 32 616.0

N,

M. (3- ani ||Up|T)py| ) —NE [ 1j =chtono=—3- (2 5=
di ché or gbenzyl ) - 4x xo 3, 4-626.0 |N-(3-aminopropyl)-N-]1-[3-(2-
di hydr oqui nazol i;825yl ] - 2- (di 9 chickth-oxo-3.4-
2- oxoethyl ] -4 I enzan1de
-2-yl}-2- thyl
N- ( 3- ani jnopr fﬁ%; - [7-ch|o EZ] °$L?$%ugﬂzz ylamino)-
di chl or openzyl ) - pko A ~4-methylbe
di hydr oqui nazol ilgd 2wyl ] - 2 (di ngt hyl am no)- O CH
2- oxoet hyl ] - 4- nEt yl benzam de 34 CH 577.1
.ITU'JI up_yl/ P\I‘[:IL_‘L_I’ blliji‘U'S'(S'
et hogybenzyl) - 0- 3, 4- | 581.5 |N-(3-aminopropy!)-N-[1-[7-chloro-3-(2-
chlorobenzyl)-4-oxo0-3,4-
N dihydroquinazolin-2-yl}-2-(dimethylamino)-
g}t 2-oxoethyl]-4-methylbenzamide
27 o 581.5 |N-(3-aminopropyl)-N-[1-[7-chloro-3-(3-
i (Fr chlorobenzyl)-4-oxo0-3,4-
C[,Q\):/N ON,cm dihydroquinazolin-2-yl]-2-(dimethylamino)-
Oy CHe 2-oxoethyi]-4-methylbenzamide
NH,
CH,
28 F 581.5 |N~(3-aminopropyl)-N-[1-[7-chloro-3-(3-
i EJj fluorobenzyl)-4-oxo0-3,4-dihydroquinazolin-
CI@:MN,CHJ 0-yl]-2-(dimethylamino)-2-oxoethyl]-4-
° Nﬁ” methylbenzamide
S5
CH,
29 oty 565.1  IN-(3-aminopropyl)-N-[1-[7-chloro-3-(3-

methylbenzyl)-4-oxo-3,4-
dihydroquinazolin-2-yl]-2-(dimethylamino)-
2-oxoethyl]-4-methylbenzamide
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di hydr oqui nazol i n-2-yl ] -2-(di net hyl am no) -

CH

2- oxoet hy) ] - 4- net hyl benzam de 35 597.1

wOoRq3/0syenopr opyl )-N-[ 1-[ 7- chl or o- 3- ( 2-
nmet hyl ) - 4- oxo- 3, 4-
di hydr oqui nazol i n-2-yl ] -2-(di net hyl am no) -

napht hyl

vr

PCT/US2004/039448

a

CH

2- oxoet hyl ] - 4- net hyl| hp_nz_érm de NH CHCorpourd—Stucture
36 6 + ' Name
AT 50 e e | s
[ 3-§d ri fjl uor onet h)”' ) benzy 1 §313, 4N-(3-aminopropy!)-N-[1-{7-chloro-4-ox0-3-
di hydr oqui nazol i s 2 yl }-24-(di mqu_ Mf{u@m%xfggnzyu_&dr
ﬁl:?)?(;ogfnhxlo]prg e yl bin{zgmcgleolld(i_)h oé&n ﬂn- =yl}-2-(dimethylamino)-
3-(triflluor ofet h)\%%) benzy|l | - 3, 4% $iPA-Hiethylbenzamide
di hydr oqui nazol i yl }-2-(di nﬁat hyl am no) -
2- oxoet hyl ] -4-ne thHI‘ benzam ide|3 683.1
N (2 omnnnrnn\ll\ N1 [
B AR P A N—-1—3-1357
bi sgirifl uoronet hyl) benzyl g1%5 G040k EB§HN-[1-[7-chloro-3-(4-
3, 4-di hydroqui nagofin-2-yl }-2- |, o 4-0%0-3 4~
(di et hy|l ami no) 325 oxoet hy|l ] - 4- J%{%%P%@ g} ﬁlE (gfméthagmm)
563. 1 N-|( 3- apidopripy! ) - N[ 1-[ ] Af ’g‘lf) )
nydr oxyb'enzyl ) - 3’ 4- 2-oxoethyl]-4-methylbenzamide
di hydr oqui nazol |é 2yl ]-2-(di ngthyl am no)- CH
- oxoet hyl ] 4- rretchyl benzam de 40 575.1
N (3--ampopropy)-N{1-|-7-ehtefo-—3—35
32 o 616.0 |N-(3-aminopropy!)-N-[1-[7-chloro-3-(2,5-
it ; a dichlorobenzyl)-4-oxo-3,4-
m@f‘:" R o dihydroquinazolin-2-yl]-2-(dimethylamino)-
OGNy C*s 2-oxoethyl]-4-methylbenzamide
NH,
CH,
33 616.0 IN-(3-aminopropyl)-N-[1-[7-chloro-3-(2,6-
g'/?m dichlorobenzyl)-4-oxo-3,4-
,Cflji o dihydroquinazolin-2-yl}-2-(dimethylamino)-
¢ o N\‘Eﬂa 2-oxoethyl]-4-methylbenzamide
é NH,
CH,
34 Oucm, 577.1 IN~(3-aminopropyl)-N-[1-[7-chloro-3-(3-
2 %j methoxybenzyl)-4-oxo0-3,4~
CI/CKNL/N 1 oS dihydroquinazolin-2-yl}-2-(dimethylamino)-
N 2-oxoethyl]-4-methylbenzamide
NH,
CH,
35 ) 597.1 |N-(3-aminopropyl)-N-[1-[7-chloro-3-(2-
o naphthylmethyl)-4-oxo-3,4-
/@\*N o dihydroquinazolin-2-yi]-2~(dimethylamino)-
“ 2’)}*2;:““ 2-oxoethyl]-4-methylbenzamide
5y
CHJ
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di et hyl benzyl ) - 4- oxo- 3, 4-

di hydr oqui nazol i n-2-yl]-2-(di nmet hyl am no) -
WQ2@g0s0ny| | - 4- met hyl benzam de NH 4 1 623. 2

| - (3-am nopropyl )-N[1-]3-

(1,1

CH
PCT/US2004/039448
- bi phenyl -

3-yl met hyl ) - 7- chl or o- 4- oxo- 3, 4-

ui-pnazolin-2 \II'I 2

(i

fhllamh \
Ty

Hvdro
eHed

Byl Nyl 1 - 4-grmkiy! benza

AT 1T

Mg |

wATTrTTo

]
uHConpound SiiaHet ure M+

Name 4Z2 572, L [ NF(3-—am nq
; yas@be

nzyl ) - 4- oxo=
2-y|]-2-(dineth¥E£f$no) 3-
nmet hyl bgnzam 43 597.
N- ( 3- amijnopr INEL-[ 7
ni trobenzyl) - 4- 6X6x3, 4- di
(dinmeth ,NO) - %
|

2-yl]-2-
44 548. 1 N—(3-anﬁﬂopropy
—A=ytmethyt)=34=[di

) -

propyl

N[ I-[7-chforo-3-(3-

h&d104

oxoe
1
chlo

hydr o anaz
- oxoet hyl ] - 4- nethylbenzan1de

N-[

Ntmﬁﬁdropyl)-N—U ~-{7-chloro-4-oxo0-3-
ttifuofbmetpivl)benzyl}-3,4-
dlhy roguinazolin-2-yl}-2-(dimethylamino)-
%1 4- methylbenzamlde

-[ 7- chl or o- 4- oxo- 3-

(pyridiT
2- yB% - 2-|( di net hyl N0) - 2
45" 616. 0 {(gop¥ opy !
di chl oro ~OX0- 3, 4
di hydr oq ﬁ%J%F?I] 2
2- oxoet h
M (3-am
=hl or o- 4

uin

{1-(3
c@lhydroq

nopropyl
- OX0-

yl ] - 4- meyhyT"benzgni

yu

ui naz(

T U(.]UI mazotTn=

ﬁl‘h _dmidoprépst)y v BRBRe814dx0-3-

b3 kbR RxPbérayift3 4-
({ll'nldro umaz'or¥-2 }-2-&?_lrnethylam1no)

thylbenzamide

|-7-
lin-2-yl)-2

38

2

683.1

N-(3-aminopropyl)-N-[1-{3-[3,5-
bis(trifluoromethyl)benzyl]-7-chloro-4-oxo-
3,4-dihydroquinazolin-2-yl}-2-
(dimethylamino)-2-oxoethyl]-4-
methylbenzamide

39

563.1

N-(3-aminopropyl)-N-[1-[7-chloro-3-(3-
hydroxybenzyl)-4-oxo-3,4-
dihydroquinazolin-2-yl]-2-(dimethylamino)-
2-oxoethyl]-4-methylbenzamide

40

575.1

N-(3-aminopropyl}-N-[1-[7-chloro-3-(3,5-
dimethylbenzyl)-4-oxo-3,4-
dihydroquinazolin-2-yi}-2-(dimethylamino)-
2-oxoethyl]-4-methylbenzamide

41

N

Oy N CHy

623.2

N-(3-aminopropyl)-N-[1-[3-(1,1"-biphenyl-
3-yimethyl)-7-chloro-4-oxo-3,4-
dihydroquinazolin-2-yl]-2-(dimethylamino)-
2-oxoethyl]-4-methylbenzamide
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[ et hyl (net hyl ) am no] - 2- oxoet hyl } - 4- net hyl benzam de 47

CH 589.1

-(3-am nopropyl )-N-{1-17-chl or<”"3-(3, 5-
WO chosesteyt benzyl ) - 4- oxo- 3, 4-

hydr oqui nazol i NnPQF/Yy5300£2039448

H [ et hyl (et hyl ) am no] - 2- oxoet hyl }-4- NH
met hyl benzam de CHConpound Structure M+ Nanme 48 "CH

91. 1 N-(3-am nopropy)-NJf1-[7-chloro-3-—(3-
g&hgb%yﬁenzyl ktdago- 3, 4- 91 h]yjr oqui nazol ngige- yl]- 2- H
etnyt (mgthyt)am o - 2-0oxXqget nyl - 4= NHTTet Nyl benzarm de
CH 49 583.0 N-CS NnOprCW@WN (3=t kPN -[7-chloro-3-(3-
di f1 uor qbenzyl) ; 4-Joxo- 3, f' _ c%/anobenzyl)-4 oxo-3,4-dihydroquinazolin-
di hydr oqui naz -02-cyl ]- 3 (di met mino)-2-oxoethyl]-4-

2- oxoet hyl ] - I’benzcm de CH, 2 i
N-(3- amnopropyl k[l{'-chlo '@’ %a
chl oropyri di n-2 )quthyU] 4- oxo-3,4- ,CH
d| hydrodui nazol [ erz yI }-23-(di thyI am no) -
2 UAUCL1 yl J —A=1ret ||y| DCIILCITI rdeTCH 5158275
N-(3a >JlﬂOIOIroloyl) Nt 1-{ 5@2110}1\9(3?511“(0%?0 1)-N-[1-[7-chloro-3-(3-
Chl oropyridin 4.0 et hyl ] 4.' 0 mro -34 dihydroquinazolin-
di hydr oqui naz 2-yl}-2-(di et j
y ( (% )-2 -oxoethyl}-4-
2- oxoet Ryl ] - lbenzgm de
QN tH, methylbenzamlde
NH,
CH,
44 M 548.1 IN-(3-aminopropyl)-N-[1-[7-chloro-4-oxo0-3-
Y (pyridin-4-yimethyl)-3,4-dihydroquinazolin-
C'muh‘"m’ 2-yl}-2-(dimethylamino)-2-oxoethyl]-4-
o N\I:Hz methylbenzamide
é NH,
CH,
45 g 616.0 N-(3-aminopropyl)-N-[1-[7-chloro-3-(3,4-
o dichlorobenzyl)-4-0x0-3,4-
/@&N o dihydroquinazolin-2-yl]-2-(dimethylamino)-
e Nféa 2-oxoethyl]-4-methylbenzamide
NH,
46 561.1 IN-(3-aminopropyl!)-N-{1-(3-benzyl-7-
i %j chloro-4-ox0-3,4-dihydroquinazolin-2-yl)-2-
. J@f:/” e [ethyl(methyl)amino]-2-oxoethyl}-4-
O Ny ©H methylbenzamide
NH,
CR,
47 HO N O 589.1 IN-(3-aminopropyl)-N-{1-[7-chloro-3-(3,5-
I ] dimethylbenzyl)-4-oxo-3,4-
N™ O . . .
/Cf:: e, dihydroquinazolin-2-yl]-2-
Oy S [ethyl(methyl)amino}-2-oxoethyl}-4-
g)\lﬁw methylbenzamide
CH,
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NH CH 52 598.1

N- ( 3-am nopropyl )-Nt1-[7-chl oro-4-oxo- 3-
WO ¢@aiosiori n- 2- yl net hyl ) - 3, 4- PCT/US2004/039448
di hydr oqui nazol i n-2-yl ] -2-(di net hyl am no) -
2- oxoet hyl ] - 4- met hyl benzam de S Using the procedure
described in Exanple 4, the above conpounds were shown

to have |an KSP. i nhi bitor %t+| ity at an o|(‘ rLeess than
GRBRAUNGd v SHESR, of {hANdg _pOUi"uuo Hhave—an +Cof

Iesgetﬁgn about 1 gM and sart §j E) f\j{ﬁ-"[‘ﬁchloro3(3-
conpounds have giJof" | esd t han a ool)J(tb ;S)K{?
Assay fqr Det Vil 15y E’mple a
repr esent at kX e~ R WhEr 0 dssay dﬂﬂy fasld'&zﬂ‘ﬂﬂ KSP
activity is des% fed. Pdrifi edetRyEedyipning-xeghyl-4-

bovi ne Qrain ur chased fr tiojepzdddet on [ nc. The

not or dgmai n of fjuman KSR (Eg5, KNSLI) was cl oned and
purified to a purity of gre ;

was ,pur ghased from ,Affl nijt ¥ooRe =~ i
M cﬁgt ubul es and (the KSP |mptor ﬁﬂ% [*E'?%ag’ @°
assay buffer MTris-HA, p

DTT and [0. 25hghad \BBA) tlo a ccﬁ*fb’é??ﬂ?'ﬁ?%owhz éﬁ'ﬂ'zé‘gm%’lﬂﬁﬂn'”")
for m crjot ubul e§§g§j 45 niM f or kspethyihgmethylbenzamide
0

M cr ot ubjul e/ KSP ure was then pre-incubated at 37 C
for 10 nin to pr te the bi ndijng of KSP to
. les. ATP was alsiob diludted to-a concentrati-en——ro

ulM h fif T
e st @%éﬁ%&ﬁéaﬁ% ew-Z%-are'aﬁq@pavB ﬁ;@ Bare

3f conpounds i O or DVBO orffiprorysdigre-y 5%,

sol utionl To, ;e repctiondl ysiEpayipazsfin-2- y'}z(d'methy'am'm)
i cr ot ubl e/ KSP tti on fvas adetexpethll-Hnetxibepzastisound

m xture.| The pl % wer e ncubgted at room tenperature
for 1 hr| At the C@n *of ipcubat|ion period, 65 uL of

Bi ompl G een was added tol each lwell . The plates-—were——

ncyhated for 5-10 min and n eabsor n

'unLgilas det er m nﬁjC'Bi ono 5 _§ 'H(? PYB&N@ {7-01;1'0903&[(2-
mal achite gree sed dye that ﬁ“é‘ir%%’f'g'”ﬁwm?@%é%o%#

| nor gani £ ph «+Deve| oped [@BydmauippgiaR-Wizgs(cimeiytamino)-

Ising a Victor I%Me&ader.| The conxestiyl-dmeadyihenzamidh
conmpound| f or 50% nNHi bitipn (1d50) was cal cul ated by

CH,

52 598.1 IN-(3-aminopropyl)-N-[1-[7-chloro-4-oxo-3-
LU (quinolin-2-ylmethyl)-3,4-
/@fﬁw g dihydroquinazolin-2-yl]-2-(dimethylamino)-
A B 2-oxoethyl]-4-methylbenzamide

Using the procedure described in Example 4, the above compounds were shown
to have an KSP inhibitory activity at an ICsq of less than about 50 uM. Certain of the

compounds have an ICsq of less than about 1 uM, and certain others of the compounds

5  have an ICs of less than about 100 nM.
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10

15

20

25

nonl i near regression using either XLFit for Excel or

Prism data anal ysis software by G aphPad Software Inc.
wakosesoke preferred enbodi nent of the i nventiPCI/O804/039448

been illustrated and described, it will be appreciated

t hat various changes can be nade therein w thout

departing fromthe spirit and scope of the

i nvention. CLAI M5: The enhodi nents of the invention in

whi ch an excl usi ve properﬁ%@&—ﬁri vilege is clainmed

are defined as f RLéaﬁ%Deteﬁqlﬁ@[mgcﬂ%ﬂzng the
formula: Ror a aut omer,
phaimﬂﬁe axample) ¥y represeptatibt én itkd pssay fpr debeunginingeKSBf activity is

d ﬁg{fln Xis or S; is selected fromthe group
®€HA%Y-sting of (1) hydrogen, (2) substituted or

unsplstitd HiGeudhie front Bbvidk Bedih bbr& ﬂuﬁhaééﬂsﬁ@ﬁt@ﬁ&ﬂ@ﬂ:ton Inc.

al kenyl, (4) substituted or unsubstituted al ky
The mizson dana of humas KT (Eadt ENrly |waS(®9ne§Lﬂ@§tpw{eé do @rpurlty of

gre{é?é ﬂ%@tds%t]g zkwg%%lg{%q Wéhe{s@ﬁg ]l‘-'rl tS/q% gearch Products Ltd.

uns WastduioM@darl iy 1ese e proddis v(e% dﬂuké:at iint dsk8dbeffer (20 mM

unsubstituted arylsulfonyl; Ris selected fromthe

TngfIB&lppHdniu lsmMhyg6ila, GQ)rnMy‘IHF B@ah 0.26 me/al &&A)ttgtaé‘@n@,@ntrauon of

T
pre%ﬁchﬁat&is heated th QM wie t@pRoPoROtBI Binding of K(SP tcC(ﬁnErqtubules
ATP was also diluted to a concentration of 300 uM in the same assay buffer. To each
well of the testing plate (384 well plate) containing 1.25 uL of compounds in DMSO or
DMSO only, 25 uL of ATP solution. To start the reaction, 25 uL. of microtubule/KSP
solution was added to the ATP/compound mixture. The plates were incubated at room
temperature for 1 hr. At the end of incubation period, 65 uL of Biomol Green was added
to each well. The plates were incubated for 5-10 min and then the absorbance at 630 nm
was determined. Biomol Green reagent is a malachite green based dye that detects the
release of inorganic phosphate. Developed color signal was read using a Victor II
reader. The concentration of each compound for 50% inhibition (ICso) was calculated by
nonlinear regression using either XLFit for Excel or Prism data analysis software by
GraphPad Software Inc.

While the preferred embodiment of the invention has been illustrated and
described, it will be appreciated that various changes can be made therein without

departing from the spirit and scope of the invention.
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(2) COR, (3) CONRR ,(4) S(O R, and (5 SONR R
and R3 taken together with the carbon atomto which

w0 b@p/osaoe2 at t ached forma 3- to 7-nmenbered car bODYS1004039448
or heterocyclic ring; with the proviso that when R and
R ar ¢ tsfRn together to forma 5- to 12-nenbered
heterocyclic ring, R3 is CONR R or R and R taken

together with the carbon atomto which they are . . .

at t Abpembpdiments of-the inventien e WhiFh R HERIFHIe REOBRTY or privilege is
| €, fdfd: ..R4 1s selected fromthe group

Cla{é‘%%‘ﬁ@?%ﬁ%édg%s ﬂf@‘%’ iydrogen, (2) substituted or

unsubstituted al kyl, (3) substituted or unsubstituted

al kényl , A(ebmmubd having ée formulasubsti t ut ed al kynyl, (5)

substituted or unsubstituteq{arylX (6) substituted or

unsubstituted heteroaryl, and (7)] substituted or

unsubstituted heteroc ; [ {ed fromthe

group consisting of (1) hy substituted or

unsubstituted al kyl, (3) or substituted

al koxy, (4) substitut \ ryl, (5)
substituted or unsubstl’tuted heteroary|, R®H)
substituted or unsubstitutem-heterocxp XJ’ (7) COR ,

(8) COR(9) CONR R, and (16) S RRs R aiRl R are taken
together with the nitrogen atomto which they are
attached

or a stereoisomer, tautomer, pharmaceutically acceptable salt, or prodrug thereof,
wherein
XisOorS;
R; is selected from the group consisting of
(N hydrogen,
(2) substituted or unsubstituted alkyl,
3 substituted or unsubstituted alkenyl,
€] substituted or unsubstituted alkynyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl,
@) substituted or unsubstituted heterocyclyl,
(8)  substituted or unsubstituted alkylsulfonyl, and
)] substituted or unsubstituted arylsulfonyl;
R, is selected from the group consisting of
¢)) hydrogen,
(2)  substituted or unsubstituted alkyl,
3) substituted or unsubstituted alkenyl, and
4 substituted or unsubstituted alkynyl;
R; is selected from the group consisting of
(1)  COyRyp,
(2) CORyy,
3) CONRyiR;2,

-51-



forma heteroaryl or heterocyclyl ring, wherein the

heteroaryl ring contains one or two ring heteroatons,
wob@sesr2t he heterocyclyl ring contai ns one orPCTHOSI0041¢39448

het er oat ons, and wherein the heteroaryl or

heterocyclyl ring is optionally substituted with a

hal ogen, al kyl, hydroxy, am no, cyano, alkyl am no,

di al kyl am_no, _al kyl am noal kyl , di al kyl am noal kyl ,

al koxy, &yl Sﬁ?)&]ﬂ%ﬁiayan%het eroaryl, arylal kyl,

het erocygdye, ap.R@cas hogy! .
car bonyl gér?l no, gjllz yl?ggbonyl , al kyl car boxy,
al kyl, ahdiRe esen hegather vitlkiHewartoarydmd mdicictep aoy attaghed form a
or heteroaryl al kyl group; wi,th the proviso that when
3- ranEEberdearhogydic i heldedycin BNg t r ogen at om to which
t heyyidr theapforfBethaf GViBnARS- ARTRErad thkdretegpyiedito farmga 5- to
the heterocyclic ring is not a .
12 2nembtirek bet@rooyaicaling iRayis GG 1R 2 or R, and Rj taken together with the
2,5-di oxo-1-imdazolidinyl ti , or, a .
carbon womy fop Rugh ithﬁYd&rfoF“it%ﬁhﬁérlfg%T‘ ny:3 R, 7T-137"?m]??d,ed Shthgeyclic or
L1 ndently selected fromthe group consisting
he%¥0%g§1§elﬁ€%ro en, (2) halogen, (3) hydroxy, (4) nitro,
(5) Raris sectgdsiromyibpgroup ppngstigaf (8) al kyl thio, (9)
nmet hyl ened)i ox¥, (10) hal oal koxy, (11) COR, (12) COR
., (13) okD (TyfrogPR R , (15) substituted or

Unsubs“%’} ed s@bdtihted bl @lsubsthibfelibiygd or unsubstituted
aryl, (1 substituted or unsubstituted heteroaryl,

(18) subgB8) t utselstivuted nswissbstitnicd @lkgnMy| ami no, (19)
substit Ut( ( orsul%'sr%ﬁllljtgg tolr {ulljstu gcitgiealahé&k@ ,. no,
(%) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heteroaryl, and
(7)  substitated or unsubstituted heterocyclyl;
Rs is selected from the group consisting of ‘
(1)  hydrogen,
3] substituted or unsubstituted alkyl,
(3)  substituted or unsubstituted alkoxy,
4) substituted or unsubstituted aryl,
©)) substituted or unsubstituted heteroaryl,
(6)  substituted or unsubstituted heterocyclyl,
(7) CORyy,
8  COsRjss
(9)  CONRy¢Ryg, and
(10)  SOyRyy; 0r
R, and R, are taken together with the nitrogen atom to which they are attached
form a heteroaryl or heterocyclyl ring, wherein the heteroaryl ring contains one or two
ring heteroatoms, wherein the heterocyclyl ring contains one or two ring heteroatoms, and
wherein the heteroaryl or heterocyclyl ring is optionally substituted with a halogen, alkyl,
hydroxy, amino, cyano, alkylamino, dialkylamino, alkylaminoalkyl, dialkylaminoalkyl,

alkoxy, aryl, aryloxy, heteroaryl, arylalkyl, heterocycle, aminocarbonyl, carbonylamino,
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(20) substituted or unsubstituted al kyl sul fonyl, (
substituted or unsubstituted aryl sul fonyl, (22)
wasosoet ed or unsubstituted al kyl carboxy, (2B)T/US2004/039448
substituted or unsubstituted carboxam do, (24)
substituted or unsubstituted carboxyam no, (25)
substituted or unsubstituted am nocar boxy, (26)

ISy IO S GV RE bRy 1D SO Haee “afgpsycle, or
hetbrarldiRyll Sdu gﬁlltgoﬂie Hroti56 R PR RX ahglrec i&@n frbQithdrhWith the

group consisting of (1) hydrogen, ) substituted or
mtnmsmtammttthhichltkw are( al)tac@a@ioml T édn@nbﬁem@ lh@mwcmhe ding, the

ted tLtut I
het%’i?ﬁ%‘ﬁ?/% HPédg 6}0%1 é P{?? 3302%202} YQI l‘lel'é%laj 8§u {tilo nyl-lgug?z)ohdmyl
nng”b?létl&l Sltﬁ?ﬁglhﬁgcﬁ&gﬁdlﬂ%d n@d (7) Sszt i tut eg %r
uns e eter.o or. and .and_or an
t ogg’pﬁ,‘é’pt& gg are 1{1§élpgn ép]gateg mw &oup (bcpnsw? mng of
heterocy and m=0, , o. 2. A conpound of
Cam 1 !‘%@rﬁgsubst ituted al kyl conprises

aryl al kykz) hehﬂb?@{ ylal kyl, heterocycl yal kyl,
am noal kyl, al k aninoalkyl, di al kyam noal kyl , or
sulfonanfﬂoalky%nxﬁ A conpound of Claim, wherein X is
4. Ac?{}p nd,of daiml, whereinis substituted or
unsubsti ed aryI al kyl. 5. A conpound of C aim 4,
wherein (» beazyto, 6. A conpound of C aim4, wherein
IS substituted benzyl. 7. A conpound of Claim§6,
wherein (@ a F¥%9: substi t ut ed benzyl. 8. A conpound of
G aim7, hergjdy{s 3-chlorobenzyl.

®) alkylthio,

(9)  methylenedioxy,

(10)  haloalkoxy,

(11)  COyR4p,

(12) CORyy,

(13)  ORyyg,

(14) CONRyRy,

(15)  substituted or unsubstituted alkyl,

(16)  substituted or unsubstituted aryl,

(17)  substituted or unsubstituted heteroaryl,
(18)  substituted or unsubstituted alkylamino,
(19) substituted or unsubstituted dialkylamino,
(20)  substituted or unsubstituted alkylsulfonyl,
(21)  substituted or unsubstituted arylsulfonyl,
(22) substituted or unsubstituted alkylcarboxy,
(23) substituted or unsubstituted carboxamido,
(24) substituted or unsubstituted carboxyamino,
(25) substituted or unsubstituted aminocarboxy,
(26)  substituted or unsubstituted aminocarbonyl, and

(27) substituted or unsubstituted alkylsulfonamido;
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9. A compound of Claim7, wherein is 3-fluorobenzyl.

10. A conmpound of Claim 7, wherein is 3-nethoxybenzyl.
wdaeospswwenpound of Claim7, whereinis PCT/US2004/039448

3-trifluoromethyl benzyl. 12. A conmpound of Caim?7,

wherein is 3-trifluoronethoxybenzyl.13. A conpound of

Caim6, wherein is 3,5-dinethyl benzyl. 14. A conpound

of aig ernei Npi s - NnaphtRyl et hyl A

o BB By RUSKELRLR AR TR, R RA) SATHRBheny
sele QPRGN brob&bRRidimg s¥herei n al kyl. 17. A conpound of

Caiml, erein Ris hydrogen and Ris CONR R . 18. A

compound(bf Chydrega;, whereinR and R are alkyl. 19. A

conpound ,.af C ai m erein R re methyl. 20. A

con‘pound(%f @%%W#Qmpgﬁtlﬁutgg]%ﬂR t aken toget her

W th thegg)itrgmmé@mmuwﬁmbda]kwymre attached from

a 3- to 7-nenbered heterocyclic ring. 2 . A conmpound

of dai m4), weebssitwehor ensupstitged alkynyl ut ed al kyl . 22.

A compou of | [ I's 3-am nopropyl .

23. A coﬂ%ouna%)sﬁk‘%(g?}rm ,ﬁsrt%!(letr&él &25 i s hydrogen,

al kyl, a(g), eiibsGfifed oPdhsubstitwtapbetarbayl, &dai m 23,

wherein RS is COR . 25. A conpo gd of glfnim24,

wherein RDi s &yRatituted 9‘[‘&%%9?“,“““8& FProSHBEb °f ut ed aryl ,

or OGRINRSMDRL | tanie®”, ar yd R4 6andARGQMaRe do@thdrl form a 3- to

25, %er ei nﬁgr yltlhi S ph(leérj:yl 2'/lg A cc;R%rfgound ofgb‘CI aim,
7-mbmbatd cibocyRiic oaheteRRegele imgiangen. 28. A conpound of

d ai m_%), wherei nR7 is a hal ogen. 29. A conpound of

d afhi D Lefffected from the group consisting of: ethyl (

- benzyl - 7- chl or 0- 4- oxo- 3 , 4-di hydr oqui nazol i n-2-yl)

{ (42br ompbesapyingd bf Cldifi Bk RbANduBSltdPMkYyl comprises arylalkyl,

am no} acet ate; ethyl ) ) ) .
hefer@rplikpib prasprpbyivalist rapinealledy | alleylembioplkyb e diajlyaminggikyl, or

r0-4-0x%0-3, 4- di hydroqui nazol i n-2-yl)acet at e;

su %%aB}lg?)ay)ﬁfyl

(3-benzyl - 7- chl or o- 4- oxo- 3, 4- di hydr oqui nazolin-2-yl)[]

3- @di metthydmapaund)of G 1, Whereir higlnenzoyl ) ami no]

acet ate; isopropyl

E (() 3 7 m n P %8&%'8?11&&1 a)*fr @ﬁﬂg e 4 ?flﬁ%@(ﬁ%‘[@ﬁ}? gég glgﬁ;st‘ﬁg?é{& “of mhﬂstimted

4- oxo- ydroqui naZol'i
arylalkyl.
5. A compound of Claim 4, wherein R; is benzyl.
6. A compound of Claim 4, wherein R; is substituted benzyl.
7. A compound of Claim 6, wherein R; is a halo-substituted benzyl.
8. A compound of Claim 7, wherein R; is 3-chlorobenzyl.
9. A compound of Claim 7, wherein R; is 3-fluorobenzyl.

10. A compound of Claim 7, wherein R; is 3-methoxybenzyl.
11. A compound of Claim 7, wherein R is 3-trifluoromethylbenzyl.

12. A compound of Claim 7, wherein R is 3-trifluoromethoxybenzyl.

-54-



I sopropyl

[ (3-am nopropyl) (4-net hyl benzoyl ) am no] ( 3- benzyl - 7-ch
W@r@sA519D- 3, 4- di hydr oqui nazol i n- 2-yl ) acet at ePCT/US2004/039448

N- (3-am nopropyl)-N-[I-(3-benzyl -7-chl oro-4-oxo- 3, 4-d

hydr oqui nazol i n- 2-yl ) -

2- (diethylanino) 2- oxoethyl] 4- br onbbenzam de;

hydf%)q Ui é EL pgalm eren}/ 111 175 309 ld?nqgthylbgr)l(z%/l 3, 4-d

2- (dlethylan1no) 2- oxoet hyl ] - 4- met hyl benzam de;
N- ( $4.am ACRIAIAh bi\bﬁdlm(ﬁmefaﬁ/kl ¥ T-RhgiRyiAe@y0- 3, 4- di

hydr oqui nazol’i n- 2- y )- 2-0x0-2-pyrrolidin-

-yI hyl ],- 4-bro am de

(B B ﬁﬁ?alm(ls%mﬁz%swr%e& 94 Rads SOpRap
hydrqu|nazoI|n 2-yl) -
2- 0x@- 2- WJ&@M&%fbia\ﬂnqtshwhﬂareﬂmm Rhuggenzanm de;
N (3-‘amopropyl ) - N-[ 1 - (3-benzyl - 7-chl or o- 4- oxo- 3, 4-di h
ydr oqui nazol i n-2-yl) -
2- mb¥-pholi cfmmm;mdgf Sleat Ih yitprean Be dnarstogaaand s is CONRyiRy).
N- (3-am nopropyl )-N-[I-(3-benzyl -7- chloro 4- oxo- 3, 4-di

hyd
2" ot oo ¥ Eleim 1, wherpin Ry and Ry are eyl
N ( 3- anlnopropyl) N-[I-(3-benzyl-7- chloro 4 oxo- 3, 4-d

hydigqui Aacomhpound-of Claim 18, wherein Ry and Ry, are methyl.
2- (dinethylanino) 2- oxoet hyl ] - 4 br onrobenzam de;

hydﬁng j%/}llzzi %V}l- ([)Z‘ am(ﬁ?be é ein lfglng n1(312Lkal?e)ﬁotogé‘cﬁer with the

e L s e e S R
hydr oqui nazol i n-2-yl)- 2-oxo0-2-pyrrolidin-
-yl ethyl A ebmpmdung lolf €laimalyivderein Ry is amino-substituted alkyl.
N-(3-am nopropyl ) -N-[| - (3-benzyl - 7- chl or o- 4- oxo- 3, 4-d

hyd qui nazolin I

(@t B Rt o Cliiod nybercin Reisy PBingPERvhe,
N—(3 anlnopropyl) N-[I-[7-chl oro-3-(3-chl orobenzyl) - 4-
0x023, 4- A compound of Claim 1, wherein R is hydrogen, alkyl, aryl, or COR .
dihydroqunazoln}z yl]-2-(di met hyl am no) - 2- oxoet hyl ] - 4-

1| Phont o BB BT SRS FCER

dlhydrqu|nazoIn}2 yl]-2-(di met hyl am no) - 2- oxoet hyl ] -4

- nepby| bepeanpdiRid of Claim 24, wherein Ry7 is aryl, arylalkyl, alkyl-substituted

N-(3-am nopropyl )-N-[1-[7- ‘chl or o- é (3- net hyl benzyl) - 4-
arybxar-hadlogen-substituted aryl.

dihydroquinazoln}2-yl]-2-(dinEthyIanino)-2-oxoethy|]-4

%gy n‘FZ%‘TBqu‘Q&I}@%{H‘-a{i %%g{%@&g%r&%&% benzyl | - 3, 4-

dlhydrqu|nazoI|n 2-yl }-2-(di nmet hyl am no) - 2- oxoet hyl ] -
4- m@7hy| ecmapawied;of Claim 1, wherein Rg, Rg, and Rg are hydrogen.

28. A compound of Claim 1, wherein R~ is a halogen.
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N- ( 3- am nopropyl ) - N-
[1-[7-chl oro-3-(4-chl orobenzyl) - 4- oxo- 3, 4-
walrdogaisogui nazol i n- 2-yl ] - 2- (di met hyl ami no) - 2- OROEUR3004/039448
4- et hyl benzami de;
N- (3-am nopropyl)-N-[I-[7-chl oro-3-(3-nmet hoxybenzyl)-4
- 0X0- 3, 4-
di hydr oqui nazol i n-2-yl ] -2-(di net hyl anmi no) - 2- oxoet hyl ] -

4 hyl enzam d

(39071 RSERIRAR of Clajm L selagfeg fom the.gtup roRsittRE Sy | ) -
4 Oétﬂyﬁ(ﬂbenzyl 7-chloro- 4 ox0-3,4-dihydroquinazolin-2-y1) {(4- bromobenzoyl)[S-
di hydr oqui nazol i n-2-yl]-2- (d| nmet hyl anmo) - 2- oxoet hyl ] -

(dlmn%wmlb@)@mvﬂlammwwatam nopropyl ) - N-[

di hyg&glqglr%az o%éﬁrogyéé}&%ﬁ%'g’eﬂ% g <¥]|(13 ? ¥l71c:h ré 4] 0X0-3,4-

dllﬂdféqhimﬁkcklﬁﬂza/m)awate,l\l- (3-ami nopropyl ) - N-

1-{7-chl oro- 4- oxo- trifluoromethoxy)
F 4- isopropyl 3 benzy(l 7-chloro-4-0x0-3,4- d%ygroqumazolln 2-yD[[3-

e SARRTAM st A B ) - 2-oxoet hy1 1
N ( &ogtﬁg@bpr O@yathinbbiobyl)(A-lrbhobenzdy)amined(3ebenzghZ-ghloret4-oxo-
- 0X0- 5, 4- .

3Ad$h¥$%‘é}ﬂ?@i‘o@ -Yhaostald:] - 2- (di met hyl ani no) - 2- oxoet hyl ] -

4- YdpREnZ 1)(4-methylbenzoy] 3-benzyl-7-chloro-4-0xo-
N- E’gsBE d ?opr E@y E‘S?m?\erf?y E(7 né% %r 8nzoy )amm A? ne?nﬁ% bgnzo)rlo "o%o
3,4ydilydmmguiBazblin-2-yl)acetate;

d Eﬁ{%g‘[}@n agog)l% )38%1 )6 ]benzy qlc oro- Aé -0XO- 5] %)dlﬁycﬁoqum 5111 2-yl)-
2- (B&e&%da%mnepm&eyﬂm]% fromdoBerdAantid®i phenyl - 3-yl met hyl ) - 7-

| Or 0- 4- 0xo0-

d| hWBo@mmamiyl)rN 2143 bemzyl-didhtarayt-exn-2dydibydeaenaaplin=2-yl)-

> QSR P B 5D AR EATh ApRGeDY ) !
di h%ﬂ(anmiﬂ@pﬁ@iyl)m:m@ Yery(-didnpéroy-exo-Bd) diRydrseihimolih-2-yl)-

4- met hyl benzam de;
2W(%PW%ET@G?@)’HT@‘BIJOH{OW%ZH‘FTB@% 3-(3-nitrobenzyl)-4-o0

d| hy df% aral}nr(])gro&yl) -N- i 1- )ﬁ} ]belézyz -7- chlorﬁyﬁ 9xQ- ’F’»] 61) dlgydro%um?]zolh? -2-yl)-
2- d{ﬂ@pmblhhnzaﬂbﬂgl] 4- chlorobenzam1de

;\I_ 2%&1@%@5&%&)&% 3 benzy -7- c%loro 4- cg)?o §4dé1ﬁy r(o)crllﬁnz?zn %1%'2 yl)-

2@gﬂi&)ﬂgﬁm;}nbenzakﬂ}zo]zzl-ls{dm@oeﬁi’dn'ﬁﬁ&b yl anmi no) - 2- oxoet hyl ]

net h
N- ( 3+-Evimomopogpyl)) NN {(B-bedzyib& rehydroA-axn-d AeditydirguiBazdlidi2-yl)-

|
: @X@QP%-:“%@??%H%}Q@% Bljﬂog)b&mlﬂ?”' }-4- met hyl benzam de;
V(R ATARRERMINN S terdr Lo Srod-b%o SANRS B RERTH2-y)-

2- (dlme;thylenpmm@z@methﬂ]r&-ﬂvlomoqeezmd@mt hyl ) ar ni no] - 2- oxoe
t h 4- met h b i ni, de; . . .
(R SR DR e v A Ry By -
2- (Hm‘}et amdndd-2- oxoethyl] 4-chlorobenzamide;
di h dr oqui nazol i n-2-yl ] -2- [let hyl (mst hyl ) am no] - 2- oxoet
hyl %I B-amitoprdpyhz-[1i(3denzyl-7-chloro-4-oxo-3,4-dihydroquinazolin-2-yl)-

2- O@X%P%Tmﬂlrl]&)gr of’% 11)}’1]'* l{nleth[ﬁbeﬁg'c{rr%ﬁo 3- (3- net hoxybenzyl ) -4
di hNgﬁﬂtﬁiﬂb@?@yﬂmzﬁ-gBJbeﬂz}{lthlﬂéﬁrmmeﬁadlh?&bqﬁnmmz -yl)-

met hyl benzam
2- (dlmethylammo) 2 -oxoethyl]-4-methylbenzamide;

-
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N- (3-am nopropyl )-N-[I-[7-chl oro-3-(3, 5-di fl uor obenzyl
-4- -3, 4-

W(éizm/gi)s(l(;qmi nazol i n-2-yl ]-2-(di met hyl am no) - 2- oORCEUR3004/639448

4- et hyl benzami de;

N- (3-am nopropyl )-N-[I-{7-chl oro-3-[(6-chl oropyridin-2

-yl') met hyl ] - 4- oxo- 3, 4-

2' E%Itg(%/a W ﬁ}?r@%lé—@l—ﬁ-w-éhloro(?g I(Sn-gltﬂo}{ob H}yrif)zl 0%003)(@ ethyl]-
dih&hxbaumta%]dl?lfz-ggsd leﬁxleﬂl!y}a{nln@m ok 6etByl]-dnehlbenpyiiddi n- 4

ne 0
di h dﬁcﬁaﬁlﬂmﬁ@rfaylm -pL- ﬁﬂ shlotog 3 HrBperpbsamRLg-o20Gdoet hyl | -

e R S ol G G L
| meNA@Hgmidodropyl)-N-[1- [7 -chloro-3- (3-methy1benzy1) 4-0x0-3,4-

di hydr oquj nazgl i n- 2- nm no oxoet hyl ] -
dthdeBWHW‘g ﬁﬂa@lmg Y amna‘an%e%?ftt%dﬁ -re@}kblip%%aﬁﬁ %

A R S R G e
d1hyd1quma;;ohnn2-a1}hm-(mmethylzmmnn)aﬂ-osubthgk}%-mhﬁnylbenza;rmde

d d 30
Fur NGB aOPEYAG ot Fer Gk BRRED MR T or
dlhm%qﬁlh%mmwoi (BB {amise)-2 Eia@etﬁﬁjm%thmenﬁm@ ai m

erein thé at |east one "additional agent for the
tr th(ﬁm:mnoprOpak)d\étl [ scldetoed{ Bthethaxybéndybhet-exerd,4-

ain PR ER Bleeo 1 BB Storn B r ekt TR b ermits:

t aXN%Sam{hagl@@yl)@thW ~clilyf- mﬁﬁﬂhm&ﬁlylynmaa 4-

al kal oi ds, 1 mati ni ant hracycl i nes, rituxi mab,

and
dth‘ill’aﬁtlmﬂmiﬁbZ yHL-(dimathylsting -om@bylﬂﬁgn@thzzlbﬁ@ﬁatm% by

P Lyl
ranHES o Rlon NP0 Ehib P a1 GRG MR ey .4
d1h§ﬂ&©huiﬁ1ﬁﬁﬂhﬂ%l} Mdlﬁfef}@ﬂzztmme) amu%mﬂ-m&mmnmﬁmf
Caim1l. 34. The nethod of C ai wherein
conPlodramBaeroan) Nebo {(ahige- éfOXPe%Q (tﬁﬂﬁorgm?ﬂfoxwewl] -B:4-

gy PRSP ARy Sso T ISRl By
I nhNbEtamigoptdPyB-N-{ [ T-yhloro- ﬁ(ﬁgyﬁmpremml)fﬁa?xg’lam ect,
aivg st sl Srem BoHpRy SPre R At Dpfide;

CONROML Iyyity
t he hu%ﬂﬂgrggﬁji)rrmﬁl u&?gltgty%g%ﬂn%gjeooﬁ g)r(ﬁ{t6 rgeAe/\tl ng

dlhaqunmezolm-%qt]e{b(dmnthalanun@)ﬁZ—oKoeihylﬁ]ﬁkmsthbibeMamMe

cubRect o B RYIRE | o h Nl S AR OrT frogoxo3.4-

d1h?ﬁr'6lé]91ﬁﬁ£’olﬁf 2. Glyad- mlﬂaeﬁlfyraﬁﬁhé)@ok@ethﬁmuhh&thﬁsen@ﬁhae/I ty

hurman or “ani nal
N-(3-aminopropyl)-N-[ 1-[ 7-chloro-3-(3-cyanobenzyl)-4-oxo0-3,4-

dihydroquinazolin-2-yl]-2-(dimethylamino)-2-oxoethyl]-4-methylbenzamide;
N-(3-aminopropyl)-N-[1-[7-chloro-3-(3-nitrobenzyl)-4-oxo0-3,4-
dihydroquinazolin-2-yl]-2-(dimethylamino)-2-oxoethyl]-4-methylbenzamide;
N-(3-aminopropyl)-N-{ 1-[ 7-chloro-3-(3,4-dichlorobenzyl)-4-0x0-3,4-
dihydroquinazolin-2-yl}-2-(dimethylamino)-2-oxoethyl]-4-methylbenzamide;
N-(3-aminopropyl)-N-{1-(3-benzyl-7-chloro-4-o0x0-3,4-dithydroquinazolin-2-yl)-
2-[ethyl(methyl)amino]-2-oxoethyl}-4-methylbenzamide;
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subject. 38. The nethod of Claim 37 further conprising

adm nistering to the human or animal subject at |east
woep@saside: i onal agent for the treatnment of canP€r/USBD4/039448

The nmethod of C aim 38, wherein the at |east one

addi tional agent for the treatnent of cancer is

sel ected fromirinotecan, topotecan, gentitabine,

gl eﬁIV(@Camfﬂﬁﬁl%gﬁg—E\lﬂg%-%7-&%?6-93{?3S%i%ng%ﬂg@#é?x%%l?—%ié&o-3,4-

car bopl atin, i'n, taxanes,

dihygmqomhadbh&-ﬂi] el{ ethyil (meeth ) dnaiino]-Aexoéthpll) Hhinkthylbenzamide;
corpoartiBpPe -1 brEiske A BB O G-
5O RSO LI i
c andeB-aminopropyl)-N- {1-[ 7-chloro-3-(3-methoxybenzyl)-4-o0x0-3,4-
dihydroquinazolin-2-yl]-2-[ethyl(methyl)amino]-2-oxoethyl}-4-methylbenzamide;
N-(3-aminopropy1)-N-[1-[7-chloro-3-(3,5-difluorobenzyl)-4-o0x0-3,4-
dihydroquinazolin-2-yl]-2-(dimethylamino)-2-oxoethyl]-4-methylbenzamide;
N-(3-aminopropyl)-N-[1-{7 —chloro-3-[(6-chloropyridin—2-yljmethyl] -4-0x0-3,4-
dihydroquinazolin-2-yl}-2-(dimethylamino)-2-oxoethyl]-4-methylbenzamide;
N-(3-aminopropyl)-N-[1-{7-chloro-3-[(2-chloropyridin-4-yD)methyl]-4-ox0-3,4-
dibydroquinazolin-2-yl}-2-(dimethylamino)-2-oxoethyl}-4-methylbenzamide; and
N-(3-aminopropyl)-N-[1-] 7-chloro-4-ox0-3-(quinolin-2-ylmethyl)-3,4-
dihydroquinazolin-2-yl]-2-(dimethylamino)-2-oxoethyl]-4-methylbenzamide.

30. A composition, comprising a pharmaceutically acceptable carrier and an
amount of a compound of Claim 1 effective to inhibit KSP activity in 2 human or animal

subject when administered thereto.

31.  The composition of Claim 30 further comprising at least one additional

agent for the treatment of cancer.

32.  The composition of Claim 31, wherein the at least one additional agent for
the treatment of cancer is selected from irinotecan, topotecan, gemcitabine, gleevec,
herceptin, 5-fluorouracil, leucovorin, carboplatin, cisplatin, taxanes, tezacitabine,

cyclophosphamide, vinca alkaloids, imatinib, anthracyclines, rituximab, and trastuzumab.

33. A method for treating a condition by modulation of KSP protein activity
comprising administering to a human or animal subject in need of Such treatment an

effective amount of a compound of Claim 1.

34.  The method of Claim 33, wherein the compound has an IC50 value of less

than about 50 uM in a cell proliferation assay.

35. The method of Claim 33, wherein the condition is cancer.
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36. A method for inhibiting KSP activity in a human or animal subject,
comprising administering to the human or animal subject a composition comprising an
amount of a compound of Claim 1 effective to inhibit KSP activity the human or animal

subject.

37. A method for treating a cancer disorder in a human or animal subject,
comprising administering to the human or animal subject a composition comprising an
amount of a compound of Claim 1 effective to inhibit KSP activity the human or animal

subject.

38.  The method of Claim 37 further comprising administering to the human or

animal subject at least one additional agent for the treatment of cancer.

39. The method of Claim 38, wherein the at least one additional agent for the
treatment of cancer is selected from irinotecan, topotecan, gemcitabine, gleevec,
herceptin, 5-fluorouracil, leucovorin, carboplatin, cisplatin, taxanes, tezacitabine,

cyclophosphamide, vinca alkaloids, imatinib, anthracyclines, rituximab, and trastuzumab.
40. A compound of Claim 1 for use in the treatment of cancer.

41.  Use of a compound of Claim 1 in the manufacture of a medicament for the

treatment of cancer.
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