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HETERQARYL- FUSED PYRI M DI NYL COVPOUNDS AS ANTI CANCER
ACGENTS FI ELD OF THE | NVENTI ON The present invention

WO edoatiewss o new heteroaryl -fiised pyrimdinyl PCT/US2004/016954

conmpounds, their pharmaceutically acceptable salts,
and prodrugs thereof; conpositions of the new
conpounds, either alone or in conbination with at

e oAy A8 Tl PO eE SO aaths M Miufigange Acens
new conpounds, either alone or in conbination with at

| east one additional_therapeutic ent. in the

prophyl axi s or t r eatfheh? @?Tﬁﬁoﬁl\f\?@lﬂ%@% di seases.

BACK G id¥dntibAVEREL QO 4N RS ! s b Rimidinyl
proteins t eat 1use 1alglc\a(noslkne tri gﬁﬂgsp atfgst ob@?%uémtlyo compounds,
theic pbarrfant s aln deepptebla satsmeah aridoads thereof . coipositions of the new

are characterjzed by a potor dopain havi ng .about 350 .
CORPRER e PP B8 04T oTREPRRYR I 2 sagicens BditppaLibgigpatic agent,
Wit ?hﬁnﬁ@&&fcaﬂ? ﬁ@deﬁﬁibféaéé?rié}e%ﬂ 0§63 Q)'f‘fl?@nfg@é{;(ﬁ%ﬂhl%,v %ither alone

about one hundred ki nesi n-r_e[ ated proteins ( ]
obar rroindperatiohiwith akleagisénesadditeonah thairapedtic agenty ar ibet propliylaxis or

cel |l biplogi.cal processes including transport of
t’iS’F{ﬁ\ P?@@ggﬁ?’f%wgc@f’e@iseés, and nai nt enance of the
endopl asmati ¢ r eg ACKIGROUREY OFATHIKRRYENTONact with
the -m crotubules of the nmitotic spindle or with the

chr odgBesiftss age r@etory progins applearse t adgmosipe atriphpsphate to bind to
r.Ql ri the mtoti a of-.t he cell cycle.

toBustts, B BORa ebaPhoRFE: O ik ins e e oizeq iy o motor
deguel Rpamnbbat 36anRakfo héiereditk] dhe dfaital(sthus@rdsnsdWevasl kinesin
Eg5, HsKSP kinesin, KNSLI,) is one of several
mpgtpiedqrpaing havehsenresplved-ei ns that are localized to the

m t ot ' -1 Q- ' f Lon. .
T
Kif&ms trbeindelpbetin @nvaietiKSP dell ngsiogicdk iprgsessas dindludiog transport of
ogéqrng %seq%gﬁx%g&&%} gfdlhlﬁail%qnt eggqr rgsor%u § %Il - Pgl\g?lg égt?c%%.t %everal KRPs
iﬁ.bféﬁg) Ruh& nfkofibales EJif ﬁ%gﬁ%&ic %bindgelnl whh- thd 2frolr8mes directly,

1995 Mitations in
and appear to play a pivotal role during the mitotic stages of the cell cycle. These mitotic

KRPs are of particular interest for the development of cancer therapeutics.

KSP (also known as Eg5, HsKSP kinesin, KNSL1,) 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 kinesin 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 §3:1159-1169, 1995). Mutations in bimC and
cut7 genes, which are considered to be homologues of KSP kinesin, cause failure in
centrosome separation in Aspergillus nidulans (Enos, A.P., 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 HsKSP kinesin expression on protein level, or depletion of HsKSP
kinesin using antisense oligonucleotides revealed a significant growth inhibition in

DAN-G pancreatic carcinoma cells indicating that HsKSP kinesin might be involved in
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cut 7 genes, which are considered to be honol ogues of

KSP ki nesin, cause failure in centrosone separation in
wa\s@engiosd us ni dul ans (Enos, A P., and N. R MPCT/BS$2004/016954

Cell 5 :1019-1027, 1990) and Schi zosaccharonyces ponbe

(Hagan, L, and M Yanagida, Nature 347:563-566, 1990).

Treatnent of cells with either ATRA (all

' o i co ‘ SP Kinesin..
(b ARBTOIRELAOL Sl PPl SR ARITR G AR Biol. Chom. 274,
1&9%3?9811,1 s1i99g). aﬂhﬂﬁmﬁﬁggpthegﬁamﬁ% gtﬁfxgesxwemaalaﬁaﬂ protein kinase
significant growh inhjbition jn pancreatic )
rlg? crachavaed pasoritts Bt Phgprorlate SHSH Kinessi (Fieh Bniet b, J. Biol
anmpyPl ed 505‘5-@?01%”?1:3@? | iph Akl MbsBGEL BF Aq.gto%l-lle}ated&inases are of
trans-retinoi c adéi aiser, A, et al., iol. em
paitiulat 8B8Ssst180&incerl &49@)developreends tongkample veuséen dpud 2 kinases are

| aevis Ayrora-rel at rot ei.n ki nase pEg2 was,.shown t.o

oy SesRsed S arolip apA Y e e eRBE i Haplbed R coldn cancer
patiedd.- . J Biol. Chem 274:15005-15013, 1999).

Potenti al substrates of Aurora-rel ated ki nases are of

par t ilbhelfast delpermeabld smalt sotssnlednhibitoreive HoKiS#ritinestp 'monastrol”,
exanpl e, Aurora 1.and. .2 ki nases ar.e,over.expressed on .

B oTBT hchrRRA UG SF1R R Gc HUGUISY SVIHEA A Tegng icrotubule
PoBInRRiZ6RRE L dPnveitichal ditehdthdrSpeutitd duch @k MBARLLardBhda alkaloids
nol ecul e i nhibitor for HsKSP kinesin, "npnastrol", was

Magow T.U..ael alst Seierdes 286Dl -Adhopd1%r  Ypinasirels wak titkniified as an

.af.fect.ing m.crofubul ol i.zation do.. .

B0 R R bR S RE YRS bR £l this compgund may serve

aylareal ok iad advdfopphday f antlcabker detigaThe ifbiidE 6vas determined not to
286: 971-911A, 1999). Mnastrol was identified as an

benerpratigive i i R ippadpasien Eiphewhateardl ite Bgas rapidly reversible
(BSOS, gd &hat B}}:gﬁ%;ﬁz?{)‘g%?%ﬂ% SHI04E 1 Ioguﬁ: g%f Qa1 J Cell

evel’ opnerit o ancer drugs. i tTon
Bials ] 5SRO EF-988)20000t to be conpetitive in respect to

adengsi ne tri phgsphate and to be rapidly reversihle

(Desg?ﬁpgr}ﬂYsP‘sheé%S% kinegip e%hlémr%ﬁw n gggcrived. WH(§3/057244 and
P ol 1. B 720 Q-

WSRO esSoats, Bhequls oL oSl 58 RERAEOIRI0 Bmpouncs

rebpsaiviehgd. fo\D t02ti0g 7 2dublifenati Va0 GREBE6880 W& ORINGB639  describes
Cgher_m hi.azi.n oundéi and tri enyl met hane

.,C . . .
B ted, QURARPagind  compqubds | 15 Broer erolifprplive discases.
U5 SBASR No. ¥R 79 209 RBEGHhed @RS HREStides and oligonucleotide derivatives for

inhibiting human KSP expression.

WO 01/98278, WO 01/30768, and WO 03/039460 describe quinazolinone
compounds that are useful in treating cellular proliferative diseases associated with KSP
kinesin  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 03/050064 describes thienopyrimidinone compounds that are useful for
treating cellular proliferative disease, for treating disorders associated with KSP kinesin

activity, and for inhibiting KSP kinesin.
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cyano-substituted di hydropyri m di ne conpounds for
treating proliferative diseases. U S. Patent No.

W@ 200421928 descri bes ol i gonucl eoti des and PCT/US2004/016954
ol i gonucl eoti de derivatives for inhibiting human KSP
expression. WO 01/98278, WO 01/30768, and WO 03/ 039460
descri be qui nazol i none conpounds that are useful in
t r e A ' hat are

AERIRREL R, e STOGLNE A AR RRARRO R Ates ¢
1nhibﬁ§ﬁ bERI RNGES mreemszP am ﬂlatratehyd;e)fduunﬁlzoﬂmaﬁmmt of cellular

derlvatlves The qui nazol.i none co nds d d.in
profifegatives drgaseid WOPEHE/ SEHERISY &7 >l {?’E‘S‘/F‘J 8 Ipyfimidinone
tuent spl el t DglvadPdsne, thatr dﬁre Or described  include
dgngf%%an1de s% t?tJeﬁts Tﬁg qui nazol i none conpounds
pydRRd, ﬁwimdmmmsg%o have t he amyrisigelefoylpyrippdin-o-ones,

am nopet hy| stitue porated into a 5-12
PWH@@W@%‘YEWB%}E% aéﬁﬂrﬂt?{ it Bcycl e. WO 03/ 050064

descri bes thi enopyimiiAR00E THEPOVENTIONAt are useful
for treating cellular proliferative disease, for

treal mgaedas;xemd af sthes poaspit devoption KSP” ketigegr-fused pyrimidinyl

act|V|ty for inhibitin P
A A i
Tﬁeg HeteRbLyl-fMBeD Iptyﬁﬁﬁdlﬁﬂ b&ﬁpmﬂd@t pﬁarhiaﬁﬁﬂically(%cqmable salts, and
at are useful "in the treatnent of cell u{

prrilgsior P e anbus ieba ey oS appiliferation diseases.
~ hebgr ocyclin\b%d {}%ﬁ v YhLA AANEA5 u\ﬁ?&lh%le% ounds have the

Repr i Ves That are escrl ed | c ude
fRul£@): @, b- g] pyri mi di n- d- ones,
pyrimdo[a, b-g]ryri m din-d-ones,
pyrim do[ a, b- g] pyri dazi n-d-ones, and pteridi n-4-ones.
SUVWARY OF THE | NVENTION I n e aspect of the present
i nvention, new heteroaryl - ~Byrimdi nyl conpounds,
their pharnaceutical%% ts, and prodrugs
t hereof are provided. -fused pyrim dinyl
conpounds, pharmaceutically acceptatRse salts, and
prodrugs are KSP inhibitors and e useful in the
treating cellular proliferatiry’ di SeBses. In one
enbodi nent, the heteroaryl-fused pyrimdinyl conmpounds
have the

@

wherein Q is heteroaryl;

XisOorS;

R; is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocyclyl, alkylsulfonyl, or arylsulfonyl;

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocyclyl, alkylsulfonyl, arylsulfonyl, alkylcarboxy, aminocarboxy,
aminocarbonyl, or alkylsulfonamido; or COR,, CO,R,, CONRR,, S(O) R, or
SO,NR, R,,;

R, is cyano, substituted or unsubstituted arylsulfonyl, or CONRR;

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

heteroaryl, or heterocyclyl; or L-R,, wherein L is a C1-C10 saturated or unsaturated

3-
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formula (1): (1) wherein Qis heteroaryl; Xis Oor S
Ri is hydrogen, or substituted or unsubstituted al kyl,

wa@bdenyloss al kynyl , aryl, heteroaryl, heterocycPgl/S2004/016954

al kyl sul fonyl, or arylsulfonyl; R2 is hydrogen, or
substituted or unsubstituted al kyl, al kenyl, al kynyl,
aryl, heteroaryl, heterocyclyl, alkylsulfonyl,

ST G4 RO o L5t v, whrin

oGERNREPe nﬁt@ém@r@upsmre S@Nﬂlyhﬁ’débend&ﬁlyi ®plyahby O, N, or S; and

substi_t yt ed or i,msubst ituted aryl sul fonyl, or CC]\IR8R9

vidersiy Ly rapgienallio sulastifged titte and roru e 9%p! Eives aad Kape, or more
I t , oGyC

LM G ) 5S4 e

atomssat ur at edbranched or unbranched car bon chai n

c ?rrplﬁ S @tdg{%% nObr WUBeES DY LG sg{u?#fglkylv\'gx den yyl alkoxy,

groups are O I Ona

ar}é,pﬂeameairyby)r @;:tefchcycilyl Br CON, @@gRgl(IOILIR B, opSO n
subs tutglpf W th e or h 0X0 Qgroups, and ong'
Ei08E7-0 PA9RE 2 REHEH PRI HBTCorfaRRS; alkoxy, alkylthio,

OSSP B8 G AR L AP, . st
k f I dmindl

et o . SR R AL Y rglsBlToml a“%‘(é”"""“

carboRypaRiBgATbaRARDifion aminpgnbRYY, anlinecarboml. oo 2 ;salfonamdo

al koxy, ral iRyl ®hi.0R MaLaYR enadijgx
subst i't utgegl%or WinsUbst i t uled al ?/bengéntﬁ:hgéét&g)ﬁbﬁcﬂydmgen or

sehrsjitutechert usnrsobstipnited alk[yy lalsenylo alkﬁnﬂl tayl, dwetenarryl, or heterocyclyl; or R,

a%%l%osul h,?nyl dcgr Y f On%tlné aﬁqrﬁ% ?E2t§§¥ ‘membered carbocyclic or

h%ﬁg}dw or al kylsulfonam do; R7, Rg, R9, R0,
2 are | ndependent | ﬁ(ﬁsel ected from hydrogen,
or st§t1$ taan@a, aikylgrmps ort dinlkglaming] or auestiiyied or unsubstituted

aI , heteroaryl, or heterocyclyl; or R
nidhind o heterocyclyl y yely 9

m=20, 1, or2; and

n=0,1,2,or3;or

the tautomers, pharmaceutically acceptable salts, or prodrugs thereof.

In another embodiment, the heteroaryl-fused pyrimidinyl compounds have the
formula (II):

X
X1 N~ Ry
R6-< | % Rx
Y3 N Re
Ry~ N\R4
ay
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and R9, or Rn and R12 taken together forma 3- to
7- menber ed carbocyclic or heterocyclic ring; R13 is

w@niona11088 kyl am no, or dial kyl am no; or subst i PCI/E82004/016954

unsubstituted guanidino or heterocyclyl; mO, 1, or 2;
and n = 0, 1, 2, or 3; or the tautoners,
pharnaceutically acceptabl e salts, or prodrugs

t her enbodi nent, the heteroaryl-fused
pyri 317%106 r%n?( on‘poﬁ’nds have the formula (I1):
(I-l)vwﬁelrlespoxoﬂNRQaﬁfdﬁlsmlg $rS, O or NRL4 and Y2 is
CR15;. or Y1 is CR15 and Y2 is S, O or NR14 ; or Y1

i SN afids ¥Rij andsY2 S8 ONm% Ofor Y1 is S, O NRl4 and

Y2 i y\/\g} line represents a double
bond%{lys 1, %\lﬁzelgs‘ﬁ(@?g% or N, and a double bond to
Y2, WwheeSYQ, NR LRbYoisNY, Rl is hydrogen, or

substi tuted, or, ynsubstituted al kyl, al ken alk
aryl Whﬁ?éftl%r%%rd?% dHEedeBeyts doalplfz;hogqh fte §nywhe@ ns CRys or N,

aﬁ&gldgﬂiﬂg%m?g%x/ nhydlﬁeny orQf sSubstituted or

unsubstitute al kynyl, aryl,
het edRaisy hydrbgdre rarc yutisjituteda bk yinsmHsﬁmngd all@rll,y bikahflpaidynyl, aryl,

al kyl boxy, oca Y, ar bonyl, or
hﬁ‘ie%yﬁﬂg‘sf‘?t%fﬁgﬁfﬁlglo figgfst @ﬁiﬁ cﬂ@ﬁ% R8R9, S(O) 1nR10,

or SENR1AYdrogenRDri subsiitunl, os wipsubstitiiteid alktyl, alkenyl, alkynyl, aryl,
unsubstituted aryl sul fonyl, or CONRBRI; R4 is

htgrirange nheterocgalpls t atkylsstfonyl, uarylsolfonylut elifylbibpky, aminocarboxy,

| | t | et |yl
aglrlllﬁfac_ﬁ%fgylamg% {b)éllkylsﬁfdﬁaméclﬂ? bt O@@R z & étﬁ@?‘ @@RIGRVR S(O)_R,,, or

SUNBRL 1R &t ed
R, is cyano, substituted or unsubstituted arylsulfonyl, or CONRR;

10°

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

heteroaryl, or heterocyclyl; or L-R.., wherein L is a C1-C10 saturated or unsaturated

13°
branched or unbranched carbon chain comprising one or more methylene groups, wherein
one or more methylene groups are optionally independently replaced by O, N, or S; and
wherein L is optionally substituted with one or two oxo groups and one or more
C1-C10 branched or unbranched alkyl optionally substituted by one or more halogen

atoms;

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy,
aryl, heteroaryl, or heterocyclyl; or COR,, CO,R,, CONR.R,, or SO( )Rw’

R, is hydrogen, halogen, hydroxy, nitro, amino, cyano, alkoxy, alkylthio,
methylenedioxy, or haloalkoxy; or substituted or unsubstituted alkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkylamino, dialkylamino, alkylsulfonyl, arylsulfonyl, alkylcarboxy,

carboxyamino, carboxyamido, aminocarboxy, aminocarbonyl, or alkylsulfonamido;
R, Ry, Ry, R, R,;, and R, are independently selected from hydrogen, or

substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; or R,

and Ry, or R, and R, taken together form a 3- to 7-membered carbocyclic or

heterocyclic ring;
R,; is amino, alkylamino, or dialkylamino; or substituted or unsubstituted

guanidino or heterocyclyl;



branched or unbranched carbon chain conprising one or

nore met hyl ene groups, wherein one or nore nethyl ene
wW@e@ups108% € optionally independently replaced PYT/T520b4/016954

or S; and wherein L is optionally substituted with one

or two oxo groups and one or nore C-C O branched or

unbranched al kyl optionally substituted by one or nore

hal oggen ORS; j S ti or .
nsongt B0 R % aeHIEARP Lelefba SRR e Ol qubstinued. or
uheatbstiteadydlkyl calkdisil edllogyt layyl;, haero&iPRor heXerdsycly;ONRSRI,

or SOOmMR10; R6 is hydrogen, hal ogen, hydroxy, nitro,

am n& =& &rfB3 2: 8T koxy, al kyl thi o, methyl enedi oxy, or

hal o . e ' [ I

ol Koyl el pRURELbidiRP aClopdDB AL of UL kot

di al ky laaotheo embbéiydent| the rheteroaylfised fpgriyidingl compounds have the
al kyl boxy, carboxyam no, carboxyam do,
ﬁﬁﬂ?ﬁ%@ﬁ&boxy, am nocar bonyl , or al kyl sul fonami do; R7,

R8, R9, R10, Rn , and R12 are independently sel ected

from hydrogen, or substituted or unsubstituted al kyl,

al kenyl , al kynyl, aryl, heterqaryl, or heterocyclyl;

or Ry and R9, or Rn and R12 t&ken together forma 3-

to 7-menbered carbocycligc or ﬂetero&%clic ring; RL3 is

am no, al kyl am no, or,.di"g Qo7 dr substituted or
unsubsti t ut ed g% n&dﬁ yclyl ; Rl14 and R15

are i ndependent |'y® En, or
substituted or unsub ényl, al kynyl,
aryl, heteroaryl, or heterocyclyl; Ry | , or 2; or
the tautonmers, pharnaceutically accgptable salts, or
prodrugs thereof. In another e I NEng,, the

het er oaryl - fused pyri m di nyl conpounds Rave the
formula (I11): (11l) wherein, A B, D and E are

i ndependently selected fromN, CH or CR6, with the
proviso that at |east one, but no nore than two of A,
B, Db or E are N 11D

wherein, A, B, D, and E are independently selected from N, CH, or CRg, with the
proviso that at least one, but no more than two of A, B, D, or E are N;
R; is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

heteroaryl, heterocyclyl, alkylsulfonyl, or arylsulfonyl;
R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

heteroaryl, heterocyclyl, alkylsulfonyl, arylsulfonyl, alkylcarboxy, aminocarboxy,
aminocarbonyl, or alkylsulfonamido; or COR,, CO,R,, CONRR,, S(O) R

207 89
SO,NR, R,,;

R, is cyano, substituted or unsubstituted arylsulfonyl, or CONR,R,;

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

10° or

heteroaryl, or heterocyclyl; or L-R.,, wherein L is a C1-C10 saturated or unsaturated

13°
branched or unbranched carbon chain comprising one or more methylene groups, wherein
one or more methylene groups are optionally independently replaced by O, N, or S; and
wherein L is optionally substituted with one or two oxo groups and one or more
CI1-C10 branched or unbranched alkyl optionally substituted by one or more halogen

atoms;
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R1 is hydrogen, or substituted or unsubstituted al kyl,
al kenyl, al kynyl, aryl, heteroaryl, heterocyclyl,

w@bdoyhswobs onyl , or arylsul fonyl; R2 is hydrogePCT/082004/016954

substituted or unsubstituted al kyl, al kenyl, al kynyl,
aryl, heteroaryl, heterocyclyl, alkylsulfonyl,
aryl sul fonyl, al kyl carboxy, am nocar boxy,

am n@@alrs enObr shbeyihged HONAKIHERutEN al 7a1ke§9[2 Rficynyl, alkoxy,
OB R B R i o Bl oy, alkoxy |

agdﬂmtrpwb@r eterney eliss or QQI%,@ICQ&% ﬁmmgﬁg or 9 ngi&q};RSRg

b I
Sﬁkgﬁ%ry E§%y?oﬁﬂ%§%§th% rdar (ynaﬂnﬁéléﬂo%yéﬁyfy ‘alkylthio,
h eﬂ%?i.%xg dWE%ﬁﬁ)'a eﬁy,' Sr leglﬁlgdﬁof' ahdth ﬁtﬁféxdoe[lk%l alkenyl, alkynyl,

at ur at ranc unbr an car on

an}dmhenemamg cahleylamlmp r(halhﬂammoe naékgmdfmryl miyiﬂulfbnylo raﬂcylcarboxy,
nor e net hyl ene are opti.onall nde
ST aas gy o R S osReosp AR b Gp AR R Pgarido;
SubSiRl 1 Re®RWR B Rpe and R\QDarenﬂdeeﬂdaﬁlyaBﬁe@ﬁE feom M3idéogen, or

b hed_ al kyl ti onal
gm o @%°E§;1retﬁé t«i«wP 0o b STl Ry §r heterocyelyl or R,
st I It e
aﬂﬁy éﬂ ky ny? lt%kll%%il%’ &g?l; Fﬁmﬁzdt gr (L)%r 3ln?énl§3@red carbocyclic or
hB@i&gfggyﬁﬁgtl or COR7, CO2R7, CONRBR9, or SQ(m R10; R6

i s hydrage hal hydr o itr 0, cyano, .
al koiﬂw gl W’Inf’hlagl%'?%’lnﬂ 1% né% ké’%‘)man °h aff“gé‘inmfgéy or gsubstituted
ggarg?glo O%r?ylp’PSUbSt ituted al kyl, alkenyl, alkynyl,

al kyl am no, di al kyI am no,
al kyh@@llof tprmlz agdyl sul fonyl, al kyl car boxy,
car boxyam no, car boxyam do, am nocar boxy,
am nBc:aQ HeRy?r 3:@¢ al kyl sul fonani do; R7, RS, R9, RIO,

B 25 FuhEEREateRll Y 5rl S6L o A ki goen
or SU S unsu% F é& SE gq(%%

al ky ﬁyhnothér}dsped&&hep&@ém |1nveﬁﬁo1hﬁﬁo®fd&§ y&ltbdds fex tré%@in@ pebliferative
R9, or and RthaI%Z)nto gether forma 3- to
diseasghives lan@a%%}?ével ublest insed b lgﬁgutre@mrﬁgommsmg gdministering
O
tcﬁ%lé@u%bt] ctada guanla((‘ﬁ H‘%Joﬁh(lf fe ?g}lgfc& y( ; EIPS Upﬁhb bHEGH W reduce or
prevent cellular proliferation in the subject.

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), (II), or (III)
effective to reduce or prevent cellular proliferation in the subject in combination with at
least one additional agent for the treatment of cancer.

In other aspects, the present invention provides therapeutic compositions,
comprising at least one compound of formula (I), (II), or (IIT) in combination with one or
more additional agents for the treatment of cancer, as are commonly employed in cancer
therapy.

The compounds of the invention are useful in the treatment of cancers, including,
for example, lung and bronchus; prostate; breast; pancreas; colon and rectum; thyroid;
stomach; liver and intrahepatic bile duct; kidney and renal pelvis; urinary bladder; uterine
corpus; uterine cervix; ovary; multiple myeloma; esophagus; acute myelogenous

leukemia; chronic myelognous leukemia; lymphocytic leukemia; myeloid leukemia;

-
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In=0 1, or 2; and p =0, 1, 2, or 3; or the

tautoners, pharmaceutically acceptable salts, or
wEe@dnugss t hereof . I n anot her aspect, the presPC/US2004/016954

i nvention provides nethods for treating proliferative

di seases in a human or ani mal subject in need of such

treatnment conprising admnistering to said subject an

unt_.of conpound. of. I )P ). K . )
t%??@c%#vgwﬁg'Fggugg r’p?e eﬁtg%é I%?%%L%rgﬁﬁgébg%%ol phoma;
nielartoe:; sudydlots cdlon adaioher aspect, the present

i nvention provides nethods for treating proliferative

di seddednventiqn FHeH PEVIdes compositigsekits, metheds o yse, gpd methods of
| S L Id ' Sakd: subj ect an

R b A RORA B RO AR R LS )

ef f ect DEEAIICED ESER MTIPNeOE ATHEPREEERREY BMB@DBYENT

in the subject in.conmbination with at | east onge o

addi €7 o?P 2aRf&ht O Jhe tIFESR} JAYTRERP: dtevic diftaparyl-fised pegrimidinyl

IRBERAR; HetSHHALASGRNiCAIRY S&REDERe %ﬁﬁﬁ'aﬂ@?rB@ﬁg?g‘féﬂ%df(‘are provided.

cohposi t1ons, conprising at |east one conpotind o

Ther mtraaryl-fused | gy)yimidinyl Idompoinmdsc phtmmaeitdcally tdvepnbleosalts, and

noy e addi, i, .agents for_.the_ treatnen f c er., as

e P B0 e R ) e e gt gt geases.

of the ddevenibb@imdit e (s dkkthodrl-ful@ DyEaliadmYE Bhpounds have the

cancers, including, for exanple, |lung and bronchus;

feroda d):e; breast; pancreas; colon and rectunm thyroid;

stomach; liver and intrahepatic bile duct; kidney and

renal pelvis; urinary bladdegé uterine corpus; uterine

cervix; ovary; multiple nyel gna; esophagus; acute

nyel ogenous | eukem a;, chreni ognous | eukem a

| ynphocytic Ieukeniaﬂ? ¥ a; brain; ora

cavity and pharynx; larynx; i ntestine;

non- hodgki n | ynphoma; nel anoma; andRd || ous col on

adenoma. The invention further vi des conpositions,

kits, nmethods of use, and netfsods of Rmanufacture as

described in the detail ed description of the

i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENT

@
wherein Q is heteroaryl;
XisOorS;
R; is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

heteroaryl, heterocyclyl, alkylsulfonyl, or arylsulfonyl;
R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

heteroaryl, heterocyclyl, alkylsulfonyl, arylsulfonyl, alkylcarboxy, aminocarboxy,
aminocarbonyl, or alkylsulfonamido; or COR,, CO,R,, CONRR, S(0) R

SO,NR, R,

R, is cyano, substituted or unsubstituted arylsulfonyl, or CONR,R;

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

10° or

heteroaryl, or heterocyclyl; or L-R.., wherein L is a C1-C10 saturated or unsaturated

13°
branched or unbranched carbon chain comprising one or more methylene groups, wherein

one or more methylene groups are optionally independently replaced by O, N, or S; and

-8-
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In one aspect of the present invention, new

het eroaryl -fused pyrim di nyl conpounds, their
w@besiraostit i cal |y acceptable salts, and prodr UBGSI/US2004/016954

t hereof are provided. The heteroaryl-fused pyrim dinyl

conmpounds, pharmaceutically acceptable salts, and

prodrugs are KSP inhibitors and are useful in the

i C r S
oHlegEh 1 3o PP SRRk f Al 8 o BATRRD Bl Bnd one or more
(a0 birachal ovabrahghed(dlkylwhgtionhlly Qubssitited éiyoatey bt mbre halogen
is Oor S; RL is hydrogen, or substituted or
AMYGbsti tuted al kyl, alkenyl, alkynyl, aryl,

het erRyaisiydrdpehe bosyisstiyited af kytbibistifupsily hlkyralkenyl, alkynyl, alkoxy,
aryl sul fonyl; R2 is hydrogen, or substituted or

a@ﬂsh?é%f?ﬁ%%/%be FQ@’FI}’I%I)F COakaNRs%d” 91 SO R 18
het erwaﬁsg'hydfb%eﬁ,r %136%%'0 %&J&}v! st ooy aéygqué,u LYY alkyithio,

al kyl ¢arboxy, ~ami noc arfi nocar onfl)f

etk bisadi x9N R THEARAIKBK Y CORGubsHdedd’ or EENBERRted N1 ARy, alkynyl,
or SC2NRn"R12 ; R3 is cyano, substituted or
ariis stsroaryl edikydaminey | didkylemingy, aBONRERA], Rarylsslfonyl, alkylcarboxy,

unsubst i t.ut

hyd bst | d | ;
RS Re. b RTIdg: Sofiocdbar G ROcaongE of lf¥lsuitgpamido;

or LRRIR,. WyeRgj,nR],, iandaR Q) ar€l i@dg@ndemslyeselested from hydrogen, or

nsat urat ed branche r .unbranched carbon chain
BT PR e A el AR gr ST e aref e hetgmevetyts o R,
afd RDI & Mt hyleRe elkenPRo@h& @ikl Qnally TROSRRREElBbcyclic or
replaced BY O N? or S; andwherein L is optionally
hswuhsfytlicitieg Wi th one or two oxo groups and one or nore

A - A0 branched qr ;unbranched, al kvl optionall .
substin ob ol G aRReE RS "iSlatingy Bty or unsubsituted

tituted or unsubstituted al kyl,

ggﬁgﬁgﬁ?hgﬁg °§’2§’}PE al koxy, aryl, heteroaryl, or

het emoeycll ydr;2; and COR7, CO2R7, CONR R9, or SQ(m R10; R6

i's hydrogen, hal ogen, hydroxy, nitro, am no, cyano,

al koXy, 8%]1’%3/%%06,

the tautomers, pharmaceutically'acceptable salts, or prodrugs thereof.

Suitable Q groups include thienyl, thiazolyl, imidazolyl, pyrazolyl, pyridyl,
pyridazinyl, piperazinyl, azetidinyl, triazolyl, benzimidazolyl, benzothiazolyl, and
benzoxazolyl groups. In one embodiment, Q is thienyl. In another embodiment, Q is
pyridyl.

Suitable substituted alkyl groups include arylalkyl, heteroarylalkyl,
heterocyclyalkyl, aminoalkyl, alkylaminoalkyl, dialkyaminoalkyl, and sulfonamidoalkyl
groups.

In one embodiment, X is O.

In one embodiment, R; is arylalkyl. In one embodiment, the arylalkyl is benzyl.

In one embodiment, R, is hydrogen and R; is CONRgRy. In one embodiment, Rg
and Ry are independently selected from hydrogen, methyl, ethyl, or isopropyl.

In one embodiment, R4 is L-R;3. In one embodiment, L-R;3 is aminoalkyl. In one
embodiment, the aminoalkyl is aminopropyl, alkylaminopropyl, or dialkylaminopropyl.

In one embodiment, L.-R;3 is aminopropyl.
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met hyl enedi oxy, or hal oal koxy; or substituted or
unsubstituted al kyl, al kenyl, alkynyl, aryl,

whedoenomsy/| , al kyl am no, dial kyl am no, al kyl suP¢DIg1004/016954

aryl sul fonyl, al kyl carboxy, carboxyam no,
car boxyam do, am nocar boxy, am nocarbonyl, or
al kyl sul fonam do; R7, R8, R9, R10, Rn , and R12 are

| ”d‘aglg gg&gﬁapé@lﬁghﬁﬁﬁgh\} ?@e%&&?%ﬁﬂ%ﬁqﬁoﬁg?ﬁ{ bt r8b diment, R
1m@ORﬁoaryl or heterocyclyl or Rg and R9, or Rn and

aken toget her form é 7- menher ed Cﬁr bocyclic
or h 8P elpbpiment. Ry 15y S‘qt%te (oF HBsubsiiiad-aryher hejgroaryl. In one

S SURSti
SHRBUBHRTIO0S QP e ) W0 cntime, R
sihstitrteBor m’xsubdmuteéphmérwridplh ar ppagnyl cal | y' accept abl e

sal t s r eof table Q s i nclude
*hi enyPhe eRPSSERTE Rofraiesn fo bpERsPy POy i dyl

PYri ¢azhbihks cRIbBEHAL ML, he?e%@e{r&ﬂﬁﬁéﬂ yhifdi @&l X(I)mpounds have the
benzi m dazol yl, benzothi azol yl'; and benzoxazo yl
fgrulgpdl): | n one enbodi nent Q |s thi enyl . In another
enbodi ment, Qis pyridyl. Suitable substituted al kyl
groups include aryl al kyl, heteroaryl al kyl,

het erocycl yal kyl , am noal kyl, al kyl am noal kyl ,

di al kyam noal kyl, and sul f onamiXdoal kyl groups. In one
enmbodi nent, X is O In one enbgdiment, R is

aryl al kyl . 1n one embodi Iygnt arf al kyl is benzyl .
In one enbodinent,I{% “hy Iogen and R3 is CONRSR .

I n one enbodi nent, a d arg/jndepquently

sel ected from hydrogen, YN i sopropyl .

In one enbodiment, R4 is L-R 3. In ohe Barbodi nent ,
L-Ri 3 is am noal kyl. In one enbodi nggt, the anlnoalkyl
i s am nopropyl, aIkyIaninopropyIRgﬁ \\R4

di al kyl am nopr opyl .

I

wherein X is O or S;

Y;is S, O, or NRy4 and Y5 is CRys5; or

Y;is CRys and Y, is S, O, or NRy4; or

YiisNand Y, is S, O, or NRy4; or

Yi1is S, O, NRysand Yy is N;

wherein, the dashed line represents a double bond to Y;, when Y; is CRys5 or N,
and a double bond to Y,, when Y, is CRy5 or N; ‘

R; is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocyclyl, alkylsulfonyl, or arylsulfonyl;

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocyclyl, alkylsulfonyl, arylsulfonyl, alkylcarboxy, aminocarboxy,
aminocarbonyl, or alkylsulfonamido; or COR,, CO,R, CONRR, S(O) R
SO,NR ;R

11122
R, is cyano, substituted or unsubstituted arylsulfonyl, or CONRR,;

10° or

-10-
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In one enbodinent, L-R 3 is am nopropyl.In one
enbodi nent, R5 is hydrogen, alkyl, aryl, or COR7. In

wor@4amostli nent, R5 is COR7. | n one enbodi ment PCRRVS1084/016954

substituted or unsubstituted aryl or heteroaryl. In
one enbodi nent, R7 is al kyl- or hal ogen-substituted
aryl. In one enbodinent, R7 is substituted or

unsulst it y dad | 1kBnaAN
ol GRS bR, G BARQE L b0 Bl o

hbimrcamd; be Meemnydlyhem L-R gxewh@emr basy Cfitskd saturated or unsaturated
pyri m di nyl rr(gounds have the fornula (I11):
brdnehest or tmbramchr garpn chpin @ongrismg efre cmmqrezm@hwznq groups, wherein

ofig ONnigﬁednygjlylegsegog %Egénallgl 1ndep%de%[tl§|\ﬁé% ﬁ&o\q\f or S; and

wherdis L inptiehdlly %ﬁ%tlﬂﬂ% &dtl one drefe ot grospyandlde or more
bond to Y1, when Y1 is CR15 or N, and a doubl e bond to

C\?zClQAhr@nchpzl o1 utdanchsd alkyl peptiogalfy grlsgi@ed By one or more halogen

stituted or unsubstituted al kyl, alkenyl al kynyl ,

aryﬁ het eroaryl, heterocyclyl, al kylsulfo@ﬁl, or
ar y1 i Gughogereor Suipfibniesh e imisbstiubsk ke dlkesyl, alkynyl, alkoxy,

t I k r )
At e&é\arw O?Elett%%aolr%&% I%y F:%ﬁ%r E??%m nlﬁﬁg’ é%r YPeutmbny! |
aI Ky IRc atsb ugdirogaili halogehOkydroy)l niear hainyl ,cyano, alkoxy, alkylthlo

al kyl Sul f onam do; or COR7, CORR7, CONRSRO, S( O 1nR10,
nmthMﬂnyRﬂ)ﬁ hal@ﬁllqoxy,chaﬂd),stlmtddsdm tlmﬁtubshmted alkyl, alkenyl alkynyl,

oSS Rttt e At oul Lomu e of CONRIRSL B4, 2 M OU carhoy,

C%BXMIHO %’a%oxygﬁﬁcﬂ Qﬁ‘lmdcarb@iy, réﬁﬁﬁéc%?lycﬁl Ylor aly1sktbienido;

erein L LS ur ated ur.at e
br an&ae&o&ﬁhosaﬁuh@aéiénb%ﬁ plenendeti o poicstif, fiwe hydrogen, or
TR EERO Y sBPQit e QURS1, AR ARynyl, aryl, heteroaryl, or heterocyclyl; or R,
and Ry, or R, and R, taken together form a 3- to 7-membered carbocyclic or

heterocyclic ring;

R., is amino, alkylamino, or dialkylamino; or substituted or unsubstituted

13
guanidino or heterocyclyl;

Ry and Rjs are independently selected from hydrogen, or substituted or
unsubstituted alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

m=20, 1, or2; or

the tautomers, pharmaceutically acceptable salts, or prodrugs thereof.

Suitable substituted alkyl groups include arylalkyl, heteroarylalkyl,
heterocyclyalkyl, aminoalkyl, alkylaminoalkyl, dialkyaminoalkyl, and sulfonamidoalkyl
groups.

In one embodiment, X is O.

In one embodiment, R; is arylalkyl. In one embodiment, the arylalkyl is benzyl.

In one embodiment, R, is hydrogen and R3 is CONRgRy. In one embodiment, Rg
and Ry are independently selected from hydrogen, methyl, ethyl, or isopropyl.

In one embodiment, R4 is L-Ry3. In one embodiment, L-R;3 is aminoalkyl. In one
embodiment, the aminoalkyl is aminopropyl, alkylaminopropyl, or dialkylaminopropyl.

In one embodiment, L.-R;3 is aminopropyl.

-11-
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one or nore nethylene groups are optionally
i ndependently replaced by O, N, or S; and wherein L is

wWo@pittonass y substituted with one or two 0xo grPCPESHENM016954

one or nmore O -C O branched or unbranched al kyl
optionally substituted by one or nore hal ogen atons;
R5 is hydrogen, or substituted or unsubstituted al kyl,

o b PN L0 Y oL SLALBAC R, B g giment

i3 €ORydr ogen, hal ogen, hydroxy, nitro, am no, cyano,

al koxy, aIk hi o, thy enedi, oxy, haloalkox
s ubsﬁt"ﬂ? el 8&5 bit%te IORWS‘ﬁ)é it aryl g1 ﬁgﬁr)ppryl In one

t r m
eg{blkﬁellnéé&?f g?};‘/i? Mie{lrly aéﬂ;}i%ﬂ%g&f‘&bs% moxg}? one embodiment, Ry is
sulwtlbUQQ/ammobstméb phmyﬂn yddylant pprezinploxy,

am nocar bon | f on R9, RI10,
At Biodipmhe, Re S itiessoy S el ir By o ogen,
or S%@%bﬁh@lt %ﬁﬁb@ﬂuﬁéﬁ% U L Hekdtb B91-Alsky | ﬁh&ﬁ?}’ bom F\’gounds have the

al kynyl, aryl, heteroaryl, or eterocycly

fRowlaflllkn and R12 taken together fonn a 3- to
7-menbered carbocyclic or heterocyclic ring; R13 is
am no, al kyl am no, or dial kyl am no; or substituted or
unsubstituted guanidino or heterocyclyl; R14 and R15
are independently sel ected frem hydrogen, or
substituted or unsubstituted 4 kyI alkenyl al kynyl ,
aryl, heteroaryl, or heuErocy- l; =0, 1, or 2; or
t he tautoners, phar aﬁfeptable salts or
pr odr ugs thereoﬂRﬁg. substiftuted al kyl groups

i ncl ude aryl al kyl e heRer ocycl yal kyl ,
am noal kyl , alkylan1n6\NkyI i al kygnpal kyl , and
sul f onami doal kyl groups. In one enbgdi neht, X is O hi
one enbodinent, Rl is arylalkyl. [nNape enbodi nent,
the arylal kyl is benzyl. Rs R4

{1D)

wherein, A, B, D, and E are independently selected from N, CH, or CRg, with the
proviso that at least one, but no more than two of A, B, D, or E are N;

Ry is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocyclyl, alkylsulfonyl, or arylsulfonyl;

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocyclyl, alkylsulfonyl, arylsulfonyl, alkylcarboxy, aminocarboxy,
aminocarbonyl, or alkylsulfonamido; or COR,, CO,R., CONRR,, S(O) R
SO,NR R .;

R, is cyano, substituted or unsubstituted arylsulfonyl, or CONRR,;
R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

10° or

heteroaryl, or heterocyclyl; or L-R.,, wherein L is a C1-C10 saturated or unsaturated

13°
branched or unbranched carbon chain comprising one or more methylene groups, wherein
one or more methylene groups are optionally independently replaced by O, N, or S; and

wherein L is optionally substituted with one or two oxo groups and one or more

-12-
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hi one enbodiment, R2 is hydrogen and R3 is CONRsR .
I n one enbodi nent, R8 and RO are independently

waedoeatwss f rom hydrogen, nethyl, ethyl, or i sopCDpy1004/016954

In one enbodiment, R4 is L-R13 . hi one enbodi nent,
L-R13 is ami noal kyl. In one enbodi nent, the am noal kyl
i s am nopropyl, al kylam nopropyl, or

)3 B o SO S g4 33 00, o s

aginyd;, or . I'n one enbodi rrent R5 is COR7. In one
nb bst i
et 2%2?;1#%%” e SRR, ﬁ?ﬂ%ﬁﬁ% it W2ty atkony

ahya) gervarylos hiteticgelyRoy COR NCOR , @@BIORREBE SOR
substjtuted_or unsupstituté€d pﬁenyl pyrldyl
pyr aFsnid . Yﬂ’i‘i’g@he halegeni Rediexy. RBItios ﬁ?@@og‘é’ﬁnoaaﬂ@?(}’a alkylthio,

t od t
n}f@h}’@%&}w D SRRy RS e B ated allpd. allenyl, allynyl
YAr I n

3B i) SRSy AP R, 0o
C@bowmnombmamws ammmearbbm, angnorartenyhan aﬂqwtsutfbnmudo

B, Dr oRr N; r R1 ' r

unsubgi i tgutlgd?{é‘? k%ll’ ahi?k érqu???fgg?ﬁ}&b%lii&w o hydrogen, or
slhimtlencrhoymnsub&tttmbd) elkgl, wlkengl, kikysyll fnyhheteranryl, or heterocyclyl; or R,

aﬁ%y Sgclelf é‘le Fi%kzy?akgé g%sfr f%}r“q(f# ?t bt élﬁe%bered carbocyclic or
heterocyclyl, al kyl sul fonyl, arylsul fonyl,

hl&‘]% Y glgcr%%%(y am nocar boxy, ani nocar bonyl , or .

al ky Rsy1i$ ommaimp d afkydamigoRpr dakriamiooNRe RIbsiBE1 aRMMsubstituted

or SO2NRn R12 ; R3 is cyano, substituted or

gu%@lagtorh@r@@&yawymmfonw or CONRBRO; R4 is

hydr&ger@ %)dst ituted or unsubstituted al kyl,

al kenyl , yny aryl, heteroaryl, or heterocyclyl;

or LpF%lC&l,,Z;I\héTe)lrn Lis ad-dOsaturated or

unsaturat ed brapched or nbranc ed carbon chain

conpiiedp W@H@%Pﬁ%mﬁﬁwc gleg% sgpr%ﬁaséhﬂeof

In one embodiment, A is N. In one embodlment when A is N, D is CRg and Rg is

chloro. In one embodiment when A is N, B and E are CH, D is CRg, and R is chloro.

10’

Suitable substituted alkyl groups include arylalkyl, heteroarylalkyl,
heterocyclyalkyl, aminoalkyl, alkylaminoalkyl, dialkyaminoalkyl, and sulfonamidoalkyl
groups.

In one embodiment, X is O.

In one embodiment, R; is arylalkyl. In one embodiment, the arylalkyl is benzyl.

In one embodiment, R, is hydrogen and Rj; is CONRgRg. In one embodiment, Rg
and Ry are independently selected from hydrogen, methyl, ethyl, or isopropyl.

In one embodiment, R4 is L-R;3. In one embodiment, L-R;3 is aminoalkyl. In one
embodiment, the aminoalkyl is aminopropyl, alkylaminopropyl, or dialkylaminopropyl.
In one embodiment, L-R;3 is aminopropyl.

In one embodiment, Rs is hydrogen, alkyl, aryl, or COR;. In one embodiment, Rs
is COR7.

13-



one or nore nethylene groups are optionally

i ndependently replaced by O, N, or S; and wherein L is
wWo@pittonass y substituted with one or two 0xo grPCPESHENM016954

one or nored -d O branched or unbranched al kyl

optionally substituted by one or nore hal ogen atons;

R5 is hydrogen or substituted or unsubstituted al kyl,

ﬁlet( : ?%8{}% Xd%‘}ehbﬁ:i g%%x%a‘\lgg%s{?ﬁ@ﬁﬂ%wﬁem%l In one

emBodivbhe gRl}l ,ishak@gest, hilyghrosupstithiedr aryl.animmneCy@bediment, Ry is
al koxy, al kylthi o, nethyl enedi oxy, or hal oal koxy; or

sehsperad anubﬁlhuﬁénw yFidH, & RYPZngk kenyl , al kynyl
| |
oy P Shbalien R RRAA; ARCHINET Bomo.

car bﬁxy)almrn@,peaa,r texyesdn anvmmbnopmmlexynethods for manufacture of
am nocar honyl ,. or aIkyIs | fo 0; Rg,
cpmpounds @f farpula £); ﬂae?ﬂéjn Hht @%@Sé&%ﬂ@% W%ﬁl&ﬁ%&ewmpounds
afy d\%é@fbteat Ht %{aﬁ{ 141N ubSt Hlﬁdé%r@%dagcﬁ*)&nau@élr}ﬁ rBéllow It 1s further
al kyny aryl @ teroaryl et erocycl
ccﬁiﬁemplatdan thaatd iRl ditidoe rtotthgetdmpoﬁnis m)ié f&rmulm (I) (II) and (I1D),

7 ered car.bocyclic,.or rogyclic ring; 1.5 .
PR AR 1 T RSB PEodh hntbseeS B g iy Tn the scope
Oyﬂrgq%hg,ﬂt ed guani dino or heterocyclyl; m= 0, 1, or
; and p 0, 1, 2, or 3; or thetautorrers

p h ar Gacmoundsdf fprade éPtant (B) may bs preparedrasdHugted schematically in
ere f diment, Ais N In one enbodi nent

ﬁ’ll}q Psmﬁ?%l n%&é Wand R6 is chloro. In one

enbodi rent when A isN, BSsgpéh&lare CH D is CR6, and

R6 is chloro. Suitable substituted al kyl groups

i nclude aryl al kyl, heteroaryl al kyl, heterocyclyal kyl,
am noal kyl , al kigkam noal kyl, di al kyam noa %

and
| kyHFgHAUps. Ryn_ofre -emhedi rreﬁ '{% is O In
Rguﬁgygﬁﬁg?ﬁn%nt‘_m_s’ar ylsm(g‘/z/ I'h one—ertSdi-nent N~ R
AN

th alkyl is benzyl POCI R—<
5 y y NH2 3 6 R2
Rs
NaOAc,
AcOH, rt Br2
o)
cl o) o)
Rg™ H,N
—<Y1 | v 5 Yio SN “TRy Yi SN
Al L n T T
2 °N Rs Y5 SN R, Y2 N .

-14-



In one enbodi nent, R is hydrogen and R3 is CONRSBRI. In
one enbodi nent, R8 and R are independently sel ected

wo cwai e ogen, net hyl, ethyl, or isopropyl. |PCDOS2004/016954
enmbodi nent, R4 is L-RL . hi one enbodinment, L-R13 is

am noal kyl . I n one enbodi nent, the am noal kyl is
am nopropyl, al kylam nopropyl, or dial kyl am nopropyl .
In one enbodi nent, L-Rl is am nopropyl. In one

enbodi nent, R5 is hydrogen, alkyl, aryl, or COR7. hi
one enbodinent, R5 is COR/.In one enbodinent, R7 is

substituted or unsubstitut ary# or heteroaryl. In
one enbodi nent, R7 is aI ky € fal ogen-subst it ut ed
aryl. In one enbodi ment® R? |s substl buted or

unsubstituted phenyic , yrazinyl. In one

errbodaeu%n B®,HS hydrogen %I kyI ﬁﬁbma Qr brormBr
In ot hery pects,the presert R ides™ . aH
met hods Y% ﬁanuf ag,\y, bﬁdu&fa é:onpoun\@s Of 6r mi¥RaRy ISM
(rr), and ('?' . ods oP maki ng representative

conpounds are descrl bed in Exanple 1 and illustrated
schematical |y bel ow. is further cont I ated that,

in addition o the conpounds of formula (rry, and
(rrnry, |nft1 san Lr correyg m51@etho

of sym’g e ijpcl ud nRg-hZ S op of |t he R4NH2
i nventi onYz MNRQQQ ornula (1) ¥%n NI Yy~ miNRgBe
prepared as illustrated schematically in SchBenes 1, 2,

and 3 shown el ow. Schene 1 NaOAc, AcCOH, rt Br®Schene

?h?eﬁgz Tﬂﬁ* “?3'3. oS %Eﬁ’%%icﬁ%&“?,_ggaﬁ alan
e ﬁﬁf?‘@

Exanp |IIustrat|on of t‘h RR.R
of the repre ent t|v ?uenyl fused pyri nidi’n-4- on 870
conpound descn'ﬂ'edql n Exanple 1 is shown below r;/ R,

The synthesis of a representative thienyl-fused pyrimidin-4-one compound is
described in Example 1. A schematic illustration of the preparation of the representative
thienyl-fused pyrimidin-4-one compound described in Example 1 is shown below

(Scheme 3).
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(Schenme 3).Schenme 3 Representative thienyl-fused

pyri m di n-4-one conpounds of the invention are shown
WO pooFabloss 1. Conpounds of fornula (1) and (11 1pCTES200€016954

prepared as illustrated schematically in Schenes 4 and

5 bel ow. Schene 4 PSSI1))Scheme 5, B A ln other

aspects, the present invention provides conpositions

that include at |east one of the KSP inhibitors

descri bed herein, and nethods that utilize the KSP

i nhi bitors described herei 8chdne ®ne aspect, the

present invention provides pharnmaceutical conpositions

conprising at | east one heteroaryl-fused pyrim dinyl

conpound (e.g., a cdhpgund of formula (1) (I1)p or

(111)) together weth & maceutl cally ag,@ept bl/e

carrier, suitabl &for ad skrat |Son %‘g@?
ani mal @dde either a e or
antic er agents c,% nunber of tabl e anti cancer

Jnation t Nhapeut E§ldipxane
ods

agents t e use ,q‘tt;]

contenpl ated for ruse in the conposi tions and ne
of the present invention. Suitable anticancer nt S
to be used i nOconbi nati on wi he conpoundg OfAt he
inventiW 8gent sB duce ap t offi s;

pol ynuge+€Qt ijdes g € s . 9.,
enzymes) \ g/s’L\b%J‘o;L,rigl calNahii et i cs I s; -

al kyl ating agents; ahtitundMFanti bi ot i cs T
anti met abol i tes; hor nmones; platinum conpounds
nonocl onal anti bod| es cop dgated with anti cancer
drugs, Blaxins, and/or ucI i des; bi ol ogi cal

r esponsg? ifiers (e. Mt er f er ons [e.g., IFN-a] and
i nterl el)Xihs [e.g gl ; -adopt we aTrRpeher apy
agents; hemajo ! factaors; agents that

i nduce tunor cell

ﬁ LFon (e.g.,
all-trans-retinoic acid);

en¢ therapy reagents;
anti sense therapyreagents and nucl eoti des; tunor
vacci nes; i nhi bj s of anghggenesis, and the .

0 y TEA
S N 0 ’ CH2CQ
Br—4 | M L, J\K\L

2. 4M HCl in dioxane
rt

/ NHBoc

NH,
CHj,

Representative thienyl-fused pyrimidin-4-one compounds of the invention are
shown in Table 1.
Compounds of formula (I} and (II) may be prepared as illustrated schematically

in Schemes 4 and 5 below.
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Nuner ous ot her exanpl es of chenot herapeutic conpounds

and anti cancer therapies suitable for coadm nistration
wowdo/11tess conpounds of formula (1), (I1), or (PCT/YUSHENE016954
known to those skilled in the art. In certain

enbodi nents, anticancer agents to be used in

conbi nation wth the conpounds of the invention

conprise agents that induce.or stinulate apoptosis.
Agents that induce apopt osP@€ct ude, but are not

limted to, radiation; kinase inhibitors (e.qg.,

Epi der mal, G h Factor Receptqr [ R] ki nase

inﬁ{igi 85 S VasiNQar HS8%wt h Far ePBo By v%g]‘) B’A\IBr
ki T%%e Onki bi t or,FrborobiResT g ol h Factor RécEpron.
[ FGFR] kFnase inhibitor, Pl ateFet-Neri WatiOsr owt h E” "NO;
Factor Receptor [PGFR] | kinase inhibitor, and Bcr- Abl

ki nase inhibitors such as STI-571, gl eevec, and
Givec]); antisense nolecul es; antibodies (e.g.,
herceptin and rituxan); anti-estrogens (e.g.,
ral oxi fene and t%noxifen); anti-androgens (e.g.,
f1 utam de, Obi c fede, finastgride, l
anmi noglAy de,! ket oconazol e]] and clir®$ €9/$t er oi ds) . _A_ _CN
ng;Le%xy en 2 (eox- 2) imhigit @Léiﬂ?lﬁﬁﬁﬁiecqng)p,i\:[
mel ox? NAS- 398, andRelengster oi dal  anti-j nfl anmat or P~g? NO,
drugs (NSAIDs)); and cancerf%heﬂﬂzherapé%PPc dr ags

(e.g., iAnofeCan [canptosar], CPT-I11, fludarabine

[fludara], d&carbazine (DTIC), dexanethasone,

m toxantrgne, nylotarg, VP- 16, cisplatinum 5-FU,

doxr ubi ci r,PFPaxotere and taxol ); cellular signaling

nol ecul es;y ceram des and cytoki nes; and staurosprine;

and the like. hi other aspects, the invention provides g

CuCN

met hods f@r using the conpoungis described herein. Far R
exanplre, conpeunds dgsteibeg-fer &ynHeAR bER§féﬂ | N
) eat Uf—tanﬂ%%fBThe cohpownds descri bef D. - 4L7<R2
heré?m{b Be be used i PET h&”mariufacture of a E N BrR3

medi canent fgr the treatnment of d&ncer. In one

enbodi ment, tRe present invention provides nethods of
treati ng human or animal subjects suffering froma
cellular proliferative disease, such as cancer. The HoNL

present invention provides nethods of treating a human Ra
or ani mal subject in need of such
0 0]
R B/A\j\)LN,R'] RS‘X R B,AfLN,R1
( 6)p |5\ _ R, ( B)p lj\ P R,
E° N E° N
N HN.
R5/ \R4 \R4
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treatnment, conprising admnistering to the subject a
therapeutically effective anobunt of a heteroaryl-fused

w@eosiirss nyl conpound (e.g., a conmpound of f oPE@IIUS2004/016954

(r)y, (rr), or (111)), either alone or in conbination

wi th other anticancer agents. In another enbodi nent,

the present invention provides nethods for treating a
cel lular proliferative disgagg,l® a human or ani nal

subj ect in need of such treatnent conpri sing,

adm nistering to said subject an anount of a

het er oaryl - fused pyri mndi nyl conpound (e.g., a

compound of formul ge(l %II), or (II1N1)}y effective to
reduce priypreQdit celTul BRsfw ol i f qpdtiong bumor R
gro@%mjgn/Ihe sub}ech—Ln—anoﬂﬁébggnb dipent]] the ———
present IEVeNKj on provi des met hods EOr KT eat’i e DME
cel lul ar prolifer#MVel/dpx@@se in a human or ani nal
subject in nged of such treatment conprispng
adninistg{in t 1said subj ect an anﬁﬁﬂ;;%t‘i

het er oag¥ used 'yrimn C pid {ie. g

co L O | fgk\rrtglﬂg éll%, AE%XHE, ggg‘?ﬁ* | Mﬂfﬁ%ﬂ“
reduce orE prvent cBR$Rsl @r proliferatifon Tn tthe " &°
subject in conbination with at |east one addPti ona
agent for thg treatnent of cancer. The presenD

i nvention, priyvi des conpaou h re inhiditers of

KSP TW%EEQMH 00s a:TE' %ﬁggﬁﬁg‘ @%\?Cgh@rémaEéut[ca H O
coﬁB@ﬁiﬁxn far man_or veterinary useD R~ NR.R

i nhi biti & ol K3P i ¥RiRedi cated, for exanple, In the — °°
treat ment of céiNwyl ar proliferative diseases sagffnag

tunor and/ or cancefous cell growth nediated by KSP. In
particul ar, the conpounds are useful in the treatnent

of human or animal (e.g., murine) cancers, _including,

for &xathst aspepisndic eseRl BHeHIPS; Provides eanaposiiqng dhat include at least

ogg g‘f’ .rtl?eaﬁ'Sﬁ qgllnﬁﬁog %Féer?o%g g@eiﬁ%ﬁgb&gﬂéé IR ﬁﬁthele#hé ﬁéS,'P inhibitors

i'ntrahepatic bi rena
duscribad yeinadder; uterine corpus; uterine cervix;
ovary; nultiple nyel oma; esophagus; .acute nyel ogenous . .
| eukilm Qe asneghi Be Py nBYsniy EdNIdes PhAwRSEYtiGat compositions
S Lai % a: Cnear i 0
cERHSRL 3 10K oAk el BAEFIS By A Eim AR € &7 compound of
foryraddn @we(11),neerl @) rtagetierdvidh b lpharmacebtanallp cecaptable tarrier suitable for

not.her. enpodi prent, the .inventjon provi des nethods of .
aamgxgﬁtraﬁl@naw gopuman or animal su Jject, ither alone or togetﬁer 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
anticancer agents to be used in combination with the compounds of the invention include
agents that induce apoptosis; polynucleotides (e.g., ribozymes); polypeptides
(e.g., enzymes); drugs; biological mimetics; alkaloids; alkylating agents; antitumor

antibiotics; antimetabolites; hormones; platinum compounds; monoclonal antibodies

. conjugated with anticancer drugs, toxins, and/or radionuclides; biological response

modifiers (e.g. interferons [e.g.,IFN-a] and interleukins [e.g., IL-2]); adoptive
immunotherapy agents; hematopoietic growth factors; agents that induce tumor cell

differentiation (e.g., all-trans-retinoic acid); gene therapy reagents; antisense therapy
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nmedi ated di sorder. In one nethod, an effective anount
of a heteroaryl-fused pyrimndi nyl conpound (e.g., a

weorspouwess of formula (1), (I11), or (111)) conppCmtisio84/016954

adm nistered to a patient (e.g., a human or ani na
subject) in need thereof to nediate (or nodul ate) KSP
activity. A representative assay for determ ning KSP
I If b e
b L1 o BEbAJES! YurhS: IERSALD bR BB GioBenelfi® and the tike.

Numokgdsd aﬂﬁrtdxampm;ecm tldinothsrapeeid &t&mgmmds %alihd futfodhcer therapies
"het eroaryl -fused pyr.imdinyl conppoun refers to a
spRhlenos Gepdmpssisgan Vifkiie FgRopRds; ¢f farmyle (B G oF (BB re known
t thole BEHES yLgroup at p05|t|ons 5 and 6 of the
pyrimdinyl group. The term "heteroaryl-fused
yr i fn Ghertam- emleodimeneumtticanef exgents do ebepygeld nindéondlsigation with the

CORRPAE of dae i Eaton FRRBI SRS dy E%dtﬁgsoiaé'gﬁ{ﬂaagﬁ Shiptosiy Agents
tl@at Ak 5 Bﬁtt)ﬁﬁ SmEBd@l KWl o8 HoPSiithiiad 0 rrrikﬁ %ﬁb&% inhibitors

eteroatorrs Thus thée phrase includes stral g
(akk ¥pidgrmalpSrewtbhFagomBiebgptor FEGER] k;maspyhhlbhont, yVascular Growth

EBSb rberkin YRERF Riekse #lgbilar, EU8 b ORih (bl Sepror (rorRy

Kkifa88 aihesltor fmbﬁldtﬁ&wmmﬁtﬁaaﬂoe kfec@ﬂi@ﬂ PGHRM k18£§Bl491§b1tor and

i ncl udi ng but not limted to, the fol | owi ng "whi ch

Bsr-d\nl d{r@@ﬁs@ynlu]a@or@ﬁu@xaqrﬁﬂ"éﬂl (glpe@lep,sgrzi Glivec]); ant1sense molecules

L B IS S 0 LR ot
anfCHRGOGER) 3 (e.g CHAGHAAIIESHS ) b3cabutaraldeCH 80 Cidtig] 3)afrﬁ§kéglutetham1de
208). CCH2CHBOH(CHB) 2, - CH 2CHRCH

e groigsteroid mmwwegcgmém@@mm)g celecoxib,
e T T T

chérﬁ@therﬁpéuﬂd:e drugy akige #iroydcagrjoatnptosatfihCRS-1dy cmw&mé [fludara],
cycl| obut cycl opentyl, cycl ohexyl cl ohepty

desﬁélpaéaa@(Rﬁ%cﬂ%ﬂaﬁhaﬁqaasmga?mrp%tr@ﬂo eV %@gﬂ@tmum 5-FU,
d@%‘a rianc&}t}ﬁ&e Q'thcﬁ l@éhl\lﬂf gﬁlﬁlggnﬁﬁﬁﬁgdc&%}/&s ahfl Ytokines;

fase yl grdups
and staurospnne and the like.

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
treatment, comprising administering to the subject a therapeutically effective amount of a
heteroaryl-fused pyrimindinyl compound (e.g., a compound of formula (I), (II), or (II)),
either alone or in combination with other anticancer agents.

In another embodiment, the present invention provides methods for treating a
cellular proliferative disease in a human or animal subject in need of such treatment

comprising, administering to said subject an amount of a heteroaryl-fused pyrimindinyl
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primary al kyl groups, secondary al kyl groups, and

tertiary al kyl groups. Preferred al kyl groups include
wa@eooaitghess and branched chai n al kyl groups and PYDUS2004/016954

al kyl groups having 1 to 12 carbon atons. "Al kyl ene"

refers to the sane residues as noted above for

"al kyI , but having two points of attachnent.

c%glgé%dagy aI %@E@W%ﬁh E@t K@e g?gﬁy gﬁ@ctﬁve%%e)dr prevent

célhﬂﬁl@ﬁél@dfe)ti%@&ﬂ)mo@idwﬂmnlthmméan opyl ene
(- CH2CH2CH( C6H13 Al kenyl " refers to stral

chai aB?t&ﬁlb ﬁ@éoglmcn& \ie |PéeSP]&fd IVEPE0TH RIAViERS Jhet gﬁg s fRyfgeating a
cé:lﬁlrl% oﬁrogl?%%s% %r%eﬁ?é: S l%.oﬂlﬂ'ﬁ?(tgﬁgla&ﬂrﬁﬂ] s%b}e%t ﬁF‘ﬁgéd 69 such treatment

car erred groups” 1 nc
cahpasigh tadohdstariantd kaidgobject ad kmnmht (g'raohﬁsrcm’gd foged| pyaimindinyl

al kenyl groups havi 0 " Al k [ "
corapid (et P%{pwda%f ﬂmﬁa B @e@r Cab) effestive 1o atit g prevent
célﬁl\férq&oﬁfé?at% HRRE sRAER A c&ﬁf)ﬁ’ﬁﬂoﬁ Widhl £ 1@&%’9 gﬁe 8649 Fent for

to ‘about 20 carbon”atons. Preferred al kynyl groups
thertrflauﬂmtyflcmoght chai n and branched al kynyl groups

h 2t 2 b t. Al k k |
ey e TP Sah S rRIoD SR po et (B SRy R af &SP The

1rJP1Ytq{c93(X1fe @8t % pRitiaRedRRE] SmpYRhsFoPHPSan P YeteAfary use where
ke. Represent at i ve of hal o-substituted and

Hﬂuyld‘rlglx widUBR tis dndiesdedal fRy lexdmpleu die theh ireztorent Y (cellular proliferative

SPGB LGOS AP R o

chPOMMS, ark OiseRX AAPIHE, trédti@bity bf haffafOa K¥imal (e.g., murine) cancers,
am noar al kyl ,

by R s APPSR o ppncres: colon and recum
I T ——

bla@dERO-utehiey evmpudy uteriad kgtvix;Repares emilﬁpllevmyelmﬂplee@pmgus acute
alkoxy groups .include met hoxy, ethoxy ﬁ
thFﬂOIgPMfSolﬁBlf%%yc ame mwéognoveé etﬂqqml%glmp eﬁytwﬂa‘iﬂ@ma myeloid

1RESLS ] %&h' aifyO"HE tgh&gﬁg : klé?f gﬂ%ug RR%re; THh-hodgkin

term al kyl'" I cal
Iyenpiminat, niedchowdat mcbnﬁouErcoﬂmraielnamagen atons. The term

"h I | k
Wi ta hiy aﬁgg’é}ér ﬁgﬁ)@S{% ; ggﬁnlgt%ls@(ry pgoav%e%arlnet 0 sS tolfttlfléa%(ljlg an KSP

mediated disorder. In one method, an effective amount of a heteroaryl-fused
pyrimindinyl compound (e.g., a compound of formula (I), (II), or (III)) compound is
administered to a patient (e.g., 2 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 2.

The following definitions are provided to better understand the invention.

As used herein, the term "heteroaryl-fused pyrimidinyl compound" refers to a
pyrimidinyl -compound having a pyrimidinyl group fused to a heteroaryl group at
positions 5 and 6 of the pyrimidinyl group.

The term "heteroaryl-fused pyrimidin-4-one compound" refers to a pyrimidinone
compound having a carbonyl group at position 4 and that is fused to a heteroaryl group at

positions 5 and 6.
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"Am no" refers herein to the group -NH . The term
"al kyl am no" refers herein to the group -NRR where R

w0 g00alikyss and R is hydrogen or al kyl. The terpPeT/US2004/016954

"arylam no" refers herein to the group -NRR where R
is aryl and R'* is hydrogen, alkyl, or aryl. The term
"aral kyl am no" refers herein to the group -NRR where

Rism k |
e koA S o bR okl bECHaqil g e phras
1201Wlﬂ§r$fawht |cbala| 211(150[1 geupsl Suehzytls mejhyi atthB prepyij laytiyl, gentyl, hexyl,

Byt KGyt ol BiordL XRri a1 it ot S o includes

basrebed chdik Ydopms Dps@élﬁlhtkéﬂam alﬁ&kgﬁéﬁﬁé kiMJ:lﬁHi‘nQQ)ut m8f Bfndted to, the
herein to the grou koxyal kyl’), where S

foNoswiag) whichyate dg@wdeda 1 wy of @Pia@lpk’y | -Cngim c@HﬁGHy)(CHzCHs)
h Al

Lot PR Bam Sl o S el o,

@H@@H(%@H@& kyCHa@@:fE@a,l scHyG«cq@z@HM aCYCH:)EPRCHEN(OH,CH3),

fers h th
By WﬁmgfgyLr@éfq&zfﬂsH@ﬁé?(b%fﬁgﬁhygr oL GIGH(CH,CHy ),
-em,emtc é@' al ky! am-pecapbom 25}@{ ers hereidy b3S cr(CH),,

group - NRR wher and R IS
-QH@H@QIH(CHMH(CI&WI CWICP&fEhWH(CHﬁEHmGHgU(CHWHg) and others.

ﬁ%ﬁf‘qgr i “‘}eﬁ 8¥C2%°§%ﬁ‘/g %Wgﬁlbodk %él}lg%@mp?u g;&%%;ﬁmbpentyl
cy 6ﬁ &yR dyR1dMeltil, Q{Hjcﬁlod&ylh riflbs %hﬁs)dtut d hﬁ‘d‘f g{rmght and
Ry L P G Syt

“ar al kyl am nosual’f onl yaryl"
br@p];ﬂd. S Ql-kb(l—gla)llpﬁ ky deﬁnbd:abbm’ly[l"husr ﬂfeqﬂsasted‘atklyb groups ' includes

P?l? glﬂélr ? é@%ﬂ%y d é ){?}’&lr of é[qsélsggrggge\sr %rcl,fy rred alkyl
grdupOincdydd, stiﬂﬁlﬁ@ﬁ %n@bka‘imﬁéd‘b’ﬁam 8 ?ﬁJ :&’ land %?éﬁ;o alR¥l groups having

aral kyl . The term "carbonyl oxycyc ers
1@@&%?%@1319&%?@15@ nto both a

"carb cl oal and a " .
+Car GO B e KRB S rred sy orgafi’ybut having two
p@l&tsbfbfyﬂ’ta@ﬁﬂnkﬂﬂ OEx&ﬁﬁlﬁfyOQM@ﬂéh%' leydups ! ﬁﬁcﬁﬁl@t eitSlee (OELCH,-),
term"aryl carbonﬁl oxy" refers herein to

rigpgispe o O CH26H Hovher elimetylprepyleneono- ( @HzC(CH3)20Hz) and
RUHRY B et BN AR, 5. heterocycl oaryl .

"Alkenyl" refers to straight chain, branched, or cyclic radicals having one or more

carbon-carbon double bonds and from 2 to about 20 carbon atoms. Preferred alkenyl
groups include straight chain and branched alkenyl groups and cyclic 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, such as with halo,
hydroxy, amino, nitro and/or cyano groups, and the like.  Representative of
halo-substituted and hydroxy-substituted alkyl include chloromethyl, trichloromethyl,
chloroethyl, hydroxyethyl, and the like. Other suitable substituted alkyl moieties include,

for example, aralkyl, aminoalkyl, aminoaralkyl, carbonylaminoalkyl,
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The term "aral kyl car bonyl oxy" refers herein to the
group -C(O -0 aralkyl. "Sulfonyl" refers herein to the

w@e@upl1sSO 2-. "Al kyl sul fonyl" refers to a subBCT/US1004016954

sul fonyl of the structure -SOR in which Ris alkyl.
Al kyl sul f onyl groups enpl oyed i n conpounds of the
present invention are typically alkylsulfonyl groups

AT LA, O DR B ORI " SIS Ebonyanyinoalky,
amneabnpyaligbangfarylamipradlgént i nvention include, for

| | sul L (L.e., R thyl),
oty akrgnyrttrs 0e S hetet & 5 lGilhyRopreriy eutielay pf alkoxy
gbdup8 l-inclﬂﬁéerﬁ&h&}'}, SHHOR O PYbitox R ﬁ@ﬂﬁ&ﬁmﬁh&ﬁy, aﬂi?f(l)é lglfem

tary sulfon?/I " refers herei'n to the group -SO 2-aryl.
The t'Helogenl enl ¥pladukfesnd chlpwf bramheheiro, dnd ibhe gorupsp The term

" akal kyl . Th "sul.f j do f h int
ST M A P LRI T S B e
terh&‘i‘l‘ﬂo@)kox%fﬂréfé}is edard AR RARAPSbRERBIGItH B GHhER halogen atoms.

nitrogen of the carbonyl'am no_group can be repl aced .
al kyl"gﬁaﬁcy"l refesy hegeigl trythe govp pN %Euc egeroufalkylamined eefers herein to

P IEe ey AT
refbisiieradh kythe Lyg) GERRY whelR & atlyl gid Rr 8lhyitoged Nk §1€6iMryl. The

"al kyl carbonyl ani no" refers to al kyl carbonyl anm no .
teke r daliylagning'k jaters areig or i Fropp ‘ﬁ‘ﬂ@&t whergaRbisnaralkghgnd R'is

HBoRE BTSSPV e LT o e

I s afAboxlalk@" mefemrtbythe ploap t-elknO-alka vkistecalk prftyd st Alkenyl, and
ol oAk Qi e [y Per Ry oo as B vperliyba-anl. The
e AT o PR eyl O R ormal

doubl'slkosyalkylaménd" 2tfqo deteimto tfe grloep g dikveryalkyly, where R is
oy B et FHE TP Rbgkn af oro caffying & formal

si nghgnhedrtohile ‘rdrers gﬁféﬁl? rNt|9|_ 3he - %%Ei)Lng@o)-gEb;thgngSubstituted
mgfnig%?gﬁ" ﬁﬁ%’rgﬁ h;i&;&f;f?é" @rplbe)—%:é(p)-b]?i{é’dywhetg R is alkyl and R' is
h}§ ioééanbérealﬁﬁpsIthiettel:Jr?nnxeiryl%%&oc%r%o%“‘%'efersaﬁe%ih £ [cheagrrglllﬁ( Y(E(O)—NRR'\
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)Z-NHZ. "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)-.

"Carbonyloxy" refers generally to the group —C(0)-O. Such groups include
esters, -C(O)-O-R, where R is alkyl, cycloalkyl, aryl, or aralkyl. @ The term
"carbonyloxycycloalkyl" refers generally herein to both a "carbonyloxycarbocycloalkyl"
and a "carbonyloxyheterocycloalkyl", ie., where R is a carbocycloalkyl or

heterocycloalkyl, respectively. The term "arylcarbonyloxy" refers herein to the group
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"Am di no" refers to the nmoieties RC(=N)-NR - (the
radi cal being at the "N1" nitrogen) and R(NR ) C=N

w@ tdve/1188 cal being at the "N2" nitrogen), wWhePEI/BSENH016954

R can be hydrogen, alkyl, aryl, or aral kyl.
"Cycl oal kyl" refers to a nono- or polycyclic,
heterocyclic or carbocyclic al kyl substituent. Typical

CUOLOA SR I epd S RIS LSRR btroeytoan
Thé tdrer "aedkylombetylacietfersiatemio Hoerbgy-#T(0)-O-aralkyl.
"heterocycl oal kyl " refers herein t Cc

| o
subst Pelit's relRE: hamie to r g graug 550 a%g r@h‘@%‘;}l}g‘?@é r9fer5 to a
@sﬁfﬁt%t} Elﬁﬁo% 6F Ho0qhRRe —QOEIS i (WS Y f.]?AtllﬁfésulfonyI groups

eroatons enpl oyéd in conpoun S°0
emphgzedtlm congpituinds odirtbe mrésent emventimy gee, typinallys alkylsulfonyl groups

oL SRR Bl e shoctcloaliod LSt el e 90 oy

g%dubﬁ rE?ro?@&yﬁl @BhmiYindd! 8FPSe abﬁs&ﬁch@@hﬁaﬂ 1951%@8 fér" example,
rmn atons are carbon. When used

Hmdmﬁﬁdfonmh (mtwhctytc Roab ksplethylb sethylselfiony] (1}¢e Métr:m R is ethyl),

"po cl,ic" refe her ei se non-fuyse "
BRI - i R Perobony fad HRCREE Ry aibltony!” efers
her@ft & ey Sl f—@@lb?yl Thetehp caelkelsulfonyl" refers herein to the group

"het erocycly as used hereln refers to any 3- or

-SOenatiert. eﬁhﬁeﬁg "sw Frmamid o ge%rm@né@tﬁﬁﬂgﬂt ected from
nitrq en, nd Sy
o S pn ARG e A e Ve o PR QO I GERE e fydrogen

afob0 BT tHeearfide Uptré@nSdfShe Barbohylaminco geip déh)/l@eﬂéplaﬁéd alkyl, aryl, or
sul fur; wherein the 5-nmenbered ring has 0-2 doub

al@liwé Sroipd P¥E BovRsieludel maistiesish @s saréél@meeesm&%m -C(0)-O-R)
?&e‘g tl\hg Cgbzrﬁ)%réaﬁd Sepgt;é‘iéht OJSW te{l !(:#'c)foalkyl or

OXI |zed rogen an

aryhyberaliplli Ghaldrsh Gillai¢eboriytanino andersne bu@ldag)mhmno where R is
IEW égllc roup i n_which a of the above g(?teroc I|c

ving #emell o AbUHBNAERRD PR 8t T3 negs The term

t I
R o P DR R bt 47 Gy, the tom
amh]ikgltarhohylagmm I eftrhe d:aeb(myh@tnmmvdmmﬂm arakkybart ially
and | ly-sajurated rij ref erred. het er,oc
et utteetae? oohnirendiP ey B ' BYihst - oSk Forg) guanidine
HBN[(E@JN}TU b Sﬁ?aH Iﬁafeh&i incRME &Rk bhYded a@n{eqﬁﬁbg&hl #th carrying the
I'm dazoyl, imdazolinyl, imdazolidinyl, pyridyl,

fopinaé rdodblnybqndp@hcaﬂ Rpositiqpl pérthe igngmidinkl mgt, hlyammomethyleneamlno
(I%I\%E&%H—]% ahd those bonded at either of the nitrogen atoms carrying a formal single
bond (the "1-" and/or "3"-positions of the guandine, e.g., HoN-C(=NH)-NH-)). The
hydrogen atoms at any of the nitrogens can be replaced with a suitable substituent, such
as alkyl, aryl, or aralkyl.

"Amidino" refers to the moieties R-C(=N)-NR'-~ (the radical being at the
"N!" nitrogen) and RONR')C=N- (the radical being at the "N" nitrogen), where R and R’
can be hydrogen, alkyl, aryl, or aralkyl.

"Cycloalkyl" refers to a mono- or polycyclic, heterocyclic or carbocyclic alkyl
substituent. Typical cycloalkyl substituents have from 3 to 8 backbone (i.e., ring) atoms
in which each backbone atom is either carbon or a heteroatom. The term

"heterocycloalkyl" refers herein to cycloalkyl substituents that have from 1 to 5, and more
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azetidinyl, N-methylazetidinyl, pyrimdinyl,

pyridazi nyl, oxazolyl, oxazolidinyl, isoxazolyl,
wo swaaolosgli nyl , norpholinyl, thiazolyl, thiazoPC™Us004/016954
i sot hi azol yl, isothiazolidinyl, indolyl, quinolinyl,

i soqui nolinyl, benzimdazolyl, benzothiazolyl,
benzoxazolyl, furyl, thienyl, triazolyl and

BARL RoBNYio-4 1RLBABRY Gh e Y ShichRe C 80t teroatoms. i
tglﬁsu%ét i tut gd 11(1;&?& nonosubst iﬂtﬁ% ed Coredlgjglu s? 1|l<_t3 ﬁrtoggmvﬁneﬂployedm

opmapounds ettt presesn tisventide pen diroigey, exfgens et fulim Representative

RS iR T b S, BB o nd
the dikky | @byl agfbﬁﬁah%yéycl@hlﬂqx%fouéﬁhpwhmmﬂl ring atoms are
pol yal koxy, al kyl’, cycl oal kyl or "hal oal kyl. The ]

cadoar oMipen jused i wpsnastion rathacydedley substi@entsuthe term "polycyclic”

it j he.a ent 1.0 those having skill in
AR BRgli ot 95
conj uRgbstioredvhtrdcheledi "helefytiec BRYupI"MheResScR," & "HeRfocyclyl,"
a heteraocyclic substituent, as described herein.
aRBpRdcsEsin agfetrdo BBy &r ecyrargneberedang erntaining advederpitem selected from
km daz ' Pl RELAZI i di nyl. .
AP, B L RSP MBSl g som one 10 e
hbteroatdrs sdedtyd frobetliearaze bydsist@gi oTalitroydn, oxygen, or sulfur; wherein

ﬂlﬂﬂig ufifng%ri )I{{nglhqﬁgaqg nguh%ﬁwgyﬁnﬁmiﬁ-%%@gom% hap A double
bEHAAQI LAY he nithh "aIfde]I:lﬁﬁﬁ drn ARL{RN tkéﬁaﬁg Q)%(Ed&éﬂ; s%lr%rein the

monocyclic and poly cyclic aromatic groups havi ng
nfrdgen lahdb alitino heteratdnen nerybh edgionaly oquartemiatd] ot udelsiding any

e T e
albth&h52bt 6LiBRAbLEEE Rotdrbeyicie rﬁ{goﬁﬁ%h&%d'ehfw dléfiﬁecf gb8RN: The term

The term "heteroaryl" refers herei o aryl groups
"Iedetionyrlé r tbns inclusled rings by which mitreeenris thy ketterostomnasamell as partially

a tic ring wt he remai nder .of the rin tqns .

oL AR el Prbre g R e feh HBGRdroGor SR fogpRjpy pyrrsl
pSHEsAyilt paRélsdinglh 9?4&51@;1," PRhotngl, | ﬂyr@io}ﬁhihy!,ei&ﬁa&ogp; lffidhzolinyl,
.to fused and non-fused cyclic structures’in which at .
imidazelidymd, dpeidyb Pinetidinyt.e pywzinybmatiperazisylc hNamgthflompiperazinyl,

R T e T —
isarabolfie |isbezoliBuelp! atorpldlinkl, Moklghidtsl, € MHiRWEEingE  isothiazolyl,
is%%h?gztoiizli%?fﬂt Si’ndolyl, 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),
alkylimino (RN=, wherein R is alkyl or alkoxy group), amino, alkylamino, dialkylamino,
acylaminoalkyl, alkoxy, thioalkoxy, polyalkoxy, alkyl, cycloalkyl or haloalkyl.

The heterocyclic groups may be attached at various positions as will be apparent

to those having skill in the organic and medicinal chemistry arts in conjunction with the

disclosure herein.
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i n conpounds of the present invention include phenyl,

pyridyl, pyrimdinyl, thiazolyl, indolyl, imdazolyl,
woxaditawsd yl , tetrazolyl, pyrazinyl, triazolylPCT/US2004/016954

t hi ophenyl, furanyl, quinolinyl, purinyl, naphthyl,

benzot hi azol yl, benzopyridyl, and benzi m dazolyl, and

the like. "Aralkyl" or "arylalkyl" refers to an al kyl

group substituted with aﬁ\aryl group. Typically, o

araIk ups enpl oyed i npgconpounds of the Jpresen

i nvent ng\pave mDﬁ?t to E:iarﬁb at\ons i neor o?af%ﬁ
wi t hin theoal kyl i on 'of tYhe _aral Kyl WOQ)\KN
Sui tabl € aral kyl groups em3 oy2d conp®unds the >
preseanFgggntLQn clude for exanple, benzyl,

pi col yl Hd theN ik Representati ve heteroaryl
groups ijncl ude, fLo\/MH(arrpI e, those shown bel ow. These
het eroaryl groups can be furtoher substituted and may
be atLthgg at various posjtilons as will ge apparent

to tho§e V|ng skLJI int 0 ganlc and I nal
cheni st j u c{j (5\1 tre
her ei n. ;ﬁ? er oar ﬁ d . for
exanpl e, olnldazol yrldyl th azoly? triazolyl
benZ| m d zoIN'I enzot hi azt{g}.rr\and benzoxazol_ yl .

"Bi ar yiN a group substd t ueat, t 0 WANED {wo
aryl 1\5 ch are not cond ed—tQ h other,

| benzene, phenoxybenzene,

(2-ph | 2t hynmyl )lbbenzene, di phenyl ketone,

(4- pﬁény bu 3-di ynyl ) benzene, phenyl benzyl am ne,
(phenylué%hoxy) enzene, and the like. Preferred
optionally substituted biaryl groups include:

2- (phenyl am no) - N- [ 4- (2 phenylethynyl)

phen C Ibenze
N[ 4%?6 Iﬁésﬁ‘[yﬂ"g 3‘1“ ﬁf 901 B dStaibed hesein
acet Rrasp&eentatlve heterocychcs 1nclude for example, imidazolyl, pyridyl,

2-arni no- N-[ 4- (2- phenyl et hy I)phenyl propanani de,
PIPEEFHTYS- Nfoﬂaim.‘/éaz iRty eflﬁw% a2 })ela@@i@w% benzothiazolyl,

b QUIAPEARUAT 85 tink ) uitiaBARHY, FAARERIL, phthalaziny, indolyl,

n@al(t]n;tylnydﬁrmhmdn)zol}ﬂ [a41d(q2nrrmﬂlemyl et hynyl ) phenyl ] acet ani de,
R AT L ST AR o
h@vlﬁ F8RO3 to W%Jr%g?% M REDE &R, and includes both carbocyclic aryl

I'm dazol
groups and heterocychc aryl groups. Carbocyclic aryl groups are aryl groups in which all

are Bdbund’ lary biaryl conpounds \ -/ude$ f
exanpl _ nyIEenzene, di phenyl di azene,

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,

benzodioxozolo (which has a heterocyclic structure fused to a phenyl group,
CIF
ie., °

in compounds of the present invention include phenyl, pyridyl, pyrimidinyl, thiazolyl,

, naphthyl, and the like. Exemplary aryl moieties employed as substituents

indolyl, imidazolyl, oxadiazolyl, tetrazolyl, pyrazinyl, triazolyl, thiophenyl, furanyl,
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am no] - N-[ 4- (2- phenyl et hynyl ) pl i enyl] acetam de,
4- phenyl - 1- phenoxybenzene, N-(2-am noethyl)
wQ Ze0g21pbenyl et hynyl ) phenyl ] car boxam de, PCT/US2004/016954
2-{[ (4-fluorophenyl)nethyl] -
am no} - N-[ 4- (2- phenyl etri ynyl ) phenyl ] acet am de,
2-{[ (4- et hyl phenyl ) met hyl ] am no} -

b ST AR S 000, aBOEsc. o

liRe(cycl ohexyl am no) - N- [ 4-(2- phenyl et hynyl ) phenyl ]
2 Cet RYAIRHY g1 s Kefps.to Anprly Ererm RO NG e sroup.
Tg@]g?fgyma%gf(ﬁlﬁyﬁrﬁwayehhﬁ LofpouRR Y BYRY ink BREIM e from 1 to

6Nedridon ﬁ"top’rseimyb@bfayedymmheﬂ;d }111(?} pdrt]pw ofdthe carilikg) group. Suitable

300 PO PP YE TS ags dk dhe RrelRt RVgniionzinclude, for example,

bg@g@xﬁ&ﬂgygﬁhhgﬁﬁ@yl]pyrrol|d|n 2ry|carboxan1de
am no- yl -N-[ 4- (2- phenyl et hynyl)
phenRepteatrdatiaue h¢t9;roa¢y](g:cop1bﬁemylluﬂmtfa1= ¢xample, those shown below. These

3-di ynyl ) phen 'no- . ...
hﬁe’f"ﬂ%zﬁ\fﬁ‘%@ %’S?ﬁ}tﬂ? SE%E‘W‘?@E "‘)“E fj %?Péf%ﬁii Ygtous positions as
wiH (Rt ipparemt B khd¥e Hadtinldskill in the organic and medicinal chemistry arts in
phenyl but a- |, 3-di ynyl ) phenyl ] acet ani de,

cmmnmmmﬂpftheﬁwcl@eméwm -[4- (2-phenyl etliynyl)
phenyl ] et han- 1-one, N (I -carbanoyl -2-hydroxypropyl)
[ 4- (4- phenyl but a- 1, 3- diynyl)phenyl] carboxam de,
N[ 4\ 2- phenyl ynyl )phe

propanani cl
4- et Hﬂ)/yphenyl nyI phenyf- N benzaniides
(tert &&u Xy) - mm{ phenylp enyl) car 1 de,
2- (3- phenyl phenoxy) et hanehydr oxam c a@ d
3- phenyl ph yl Wanoate, "‘{\ FN
I-(4-4ggzigghenﬁgﬁﬂ4 nethaﬁziﬁpzen@>rdhﬂﬂ HN\g>
[4- (2 yl et hynyl ) phenyl Npygr ol er”l' Het'er oaryl aryl "
refelps to a biaryl group “where one of the aryl groups
roaryl group. Exenplary heteroaryl aryl groups

te,Nfor exanpl e, 2-phenyl pyridine, phenyl pyrrole,
3- (2- phenyl et hynyl ) pykii ne, phenyl pyrazol e,

5- (2- ppenyl et hymyh) - Li3>di hydr i m e 2, 4- m
4-phen1,2,3t @&ole w ’ (@\
2- (2phenyl et hynyl") pyr azi 2- ph@nylthlophen
phenyl i m dazol e, 3-(2- pinéréklnylphenyl) furan,

5

Z/

3-(2, 4-di chl or qphenyl) - 4- Ipyrrgle and the Iike.
Preferred optio C{y subst i ut ed heteroaryl ary ’&}roups
|ncIu | 5- (2- pRemN et hyny! )pyri mi di M-yl a

I - rreip, oxy 4-(2- th| enyl) benzeneN\ |
- met hoN(y 3- (2-thi‘enyl) benze e,

5 et \ 2- phenyl pyri di ne, N5N nmet hyl - 3- phenyl i soxazol e,

2-[3-(Lr @;pronethyl)phe | ¥ uran, 3-ffuoro-5-

(o)

A

Representative heteroaryl's include, for example, imidazolyl, pyridyl, thiazolyl,
triazolyl benzimidazolyl, benzothiazolyl, and benzoxazolyl.

"Biaryl" refers to a group or substituent to which two aryl groups, which are not
condensed to each other, are bound. Exemplary biaryl compounds include, for example,
phenylbenzene, diphenyldiazene, 4-methylthio-1-phenylbenzene, phenoxybenzene,
(2-phenylethynyl)benzene,  diphenyl  ketone, (4-phenylbuta-1,3-diynyl)benzene,
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(2-furyl)-2-nmethoxy-I|-prop-2-enyl benzene,
(hydr oxyi m no) (5- phenyl (2-thi enyl))- nethane,
w®G2(og41res hyl pi perazi nyl ) net hyl ] - 2- phenyl t hi opPERES2004/016954
2- (4- et hyr phenyl )t hi ophene,
4- et hyl thi o-1-(2-thienyl)benzene,
2-(3-nitrophenyl)thi ophene, (tert-butoxy)-N

ﬂ[h%%?lgﬁngggléllngée, B#}?%H%tﬂ%gﬂ%%zeﬂ@r g am ey Y BNV optionally
S?bsftljtuih@ ny mayhyl gi'uup$ py rlmcgudﬁe t é?ﬂ@)li&ﬂyizylhnd)?‘g-ﬁét-ol V\E];éernglethynyl)
S it R he&f%gi-ﬁﬁeng%%@@yﬂphwyﬂ “2-[benzyl-

ﬁd]ﬁée@&ma@etﬁﬁﬁﬁbmlw(%ﬁ éthﬁ{ﬂ% 1&{‘:&&&%&“2 amino-N-[4-

exanple, 3-p i m dazol e,” 2- razi né
(2-mhenyl¢¢hyn}@)péﬁle§r1}/aedampia, onal E‘}(Cﬁl]l@p!‘bpylamﬂub)-N -[4-(2-phenylethynyl)-

PSRRI i -5 py e riRn T G ek pphnem lecctamide,
Zg(%h(e‘ﬂh)ﬂgﬁop ehﬁlh@]TNDﬁvﬁzmnylethynyl)?hent}d]acetam1de 5-phenyl-2H-

I met hyl ﬁ_g{azm 2%/ hynyl ] (4-
: b%[@iﬂﬁ)— loaﬁ]ﬁlﬁa 2‘-@;1@1‘00 dﬂ}OXs’tﬂaB ¢riylhepgeneor 2-[(imidazolylmethyl)-

am%’tﬂﬁ-%\tl - [&n;gﬁ-g)ﬂ }ﬁ&{l}%{a’%)p &81\%1111 getfu%ﬁ) aglc gg}s nt 88 %ﬁ oghenoxybenzene
I\S(ﬂgﬁhhfoaﬂllygm @’ ﬂt&ﬁ?ldtmlyl)ﬁﬁenyf]ﬁﬁrbﬁz)éﬁﬁﬂb e2- {wdﬂtﬂ%é(ﬂhenyl)methyl]

ni.tro, yano, hal o sul

a’fnﬁfi(ﬁa%[ét@ p&tﬁmdﬁth&nyl}nhﬁaﬂﬂ?@eta@&dﬁ axﬁm-metmlphenyl)methyl]ammo}
Nﬁ-{)}%@ﬁﬁ%&#ﬁ%ﬁ ]E%t?l&l{ég’ln %%hg&l;ﬁg}%lﬁg%ﬁ]}]eﬁ%’l)benzene 1-butyl-
4I¢1:zi1!emﬁbé:t}deae§l no, aI-K@)cjghehﬁhmai@N(-}H (2bkens¥ahysil phenylJacetamide,

é&{@qtﬁbonyl g?? gﬁ%lg(?eﬁ%g )g{g%/;lw(f]%gggmﬁe 2-(butylamino)-N-[4-(2-

TSR LA SR i

act‘&mmde,sbll-[ﬂ @@I@nﬂsﬂwh}dbld@nym&e(qgmuhdmeﬂaylhnﬁmﬂ)ad:tamnﬂe, N-[4-(2-

eI ! R RS g rors ey o s ATt BN C-pheny

eﬁ?&l)ﬂ}féh?ﬂmt%nud§a3ﬂ (4-pHR bﬁfa-wrdl%h%% yléﬁﬂﬁ{ € R@imethyl-
typically hgdrogen e[%;droxy or al ky
amine3 IN-{4r{ e thenybuitd-1 3 :Vnyl)pdabncd}f@eansder,au ght 2e(bthiylamino)-N-[4-(4-

pﬂr okbﬁl’ta(-ilg dlynsgfphﬁlaﬂjﬂgy%fnéﬁ in'B %{yy?vgn%%}lqg : Ei4 -(2-phenyl-

eﬂhyiiﬁ)p}@ﬁy@éthirhﬁ-oﬁg ain N-‘?I-@hﬂbﬂﬁo§ﬁ2%ydro%yﬁ%ﬂ&QEW@lﬂHéhylbuta-1 3-
anopr opyl the l'ike). Substitute
dlynyl); henyl]car 0xam1de N-[4- (2-phenylethynyl)phenyl]propanam1de 4-methoxy-

phenyl phenyl ketone, phenyl-N-benzamide, (tert-butoxy)-N-[(4-phenylphenyl)methyl]-
carboxamide, 2-(3-phenylphenoxy)ethanehydroxamic acid, 3-phenylphenyl propanoate,
1-(4-ethoxyphenyl)-4-methoxybenzene, and [4-(2-phenylethynyl)phenyl]pyrrole.
"Heteroarylaryl" refers to a biaryl group where one of the aryl groups is a
heteroaryl group. Exemplary heteroarylaryl groups include, for example,
2-phenylpyridine,  phenylpyrrole,  3-(2-phenylethynyl)pyridine,  phenylpyrazole,
5-(2-phenylethynyl)-1,3-dihydropyrimidine-2,4-dione, 4-phenyl-1,2,3-thiadiazole,
2-(2phenylethynyl)pyrazine, 2-phenylthiophene, phenylimidazole, 3-(2-piperazinyl-
phenyl)furan, 3-(2,4-dichlorophenyl)-4-methylpyrrole, and the like. Preferred optionally
substituted heteroarylaryl groups include: 5-(2-phenylethynyl)pyrimidine-2-ylamine,
1-methoxy-4-(2-thienyl)benzene, 1-methoxy-3-(2-thienyl)benzene, 5-methyl-2-phenyl-
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substituents can be straight chain, branched or cyclic
arrangenents of coval ently bonded carbon or
whedoennomsonNs. " Car boxy- protecting group” referBCT/USH04/016954

car bonyl group which has been esterif ed with one of

the commonly used carboxylic acid protecting ester

gr oups enployed to block or protect the carboxylic

f 0 |

e e B o b b iy frar, | 3-fhuoro-S
(&(fuiuyl)l-bmeﬂwxydr-lbmpﬁ prdbenceneng gr oydrexyitndn@3-pledngl{2-thienyl))-

ot col -3 RP gty S 2R e O NKRNGBcy | S dseilehenyDihio-
pﬁb@V@ﬁleE‘glthj\()dI 03 Yihibiky 1 JRREASES 2L @-di8bSRAF) I hene, (tert-butoxy)-N-

corr ESQ free acid. Representative

[65a]plmx Bmwudséb)m%lgvlb:adl@psrm cl uUgdroty;—N—E(ﬁminpmd(B-pyri@yﬂ))methyl]-

eSS AT e etdag o 1T

subst H"et&@ﬁjylﬁ@téﬂ@l’yl%&% 10 &Ltﬁifyﬁgﬂbwﬁek& BbthYof the aryl groups is a
substi t ut carbon atons can result in the conpounds

beferaard igrarent | Eemplany i keterganyibetarparyl cﬁroglmrledué@ rrﬁtvrs example,

o L 2 AT AL oD L MR DB

hmeiﬁawlﬁﬁeromy*tgwu;& iatludd: s {epiperRingl- 3-@)§rlﬂf?ﬂ)ﬁuﬁ§ d%tl%gtﬁpyrazm-
di astereoners of the conpounds of the invention are

2rid-paetylVamipge predeht | nvidmethsH2-[2Hé-rethylipyragin-Zgethynyl](4-

uration, as used herein, are as defined by
P 67 © RECOWVENDAT! e FOR SECT O E,
FUNDANE&H’]%&MyE‘s'ﬁEREGIéHIEMr SERdétitutEr efedppd théhetacement of hydrogen
b are enployed for

45: 1976. t .
Vi mBB%‘fallan REdigf. e@?@ﬁ{“g}s COHFS 5 f?n%’?“ﬂ*ﬂ%“ grogipg incrdey fos example,
'h&&foﬁgle RGR, BHARS ihdnd, rb%ﬁmcf 6, %O\nA@Jer iy 1, RfioBffd e raﬁ;%ﬁno imidino,

Substituent |i1és at t ower ’position
osobexantidat sndthixagridino hreidipp omiahiligi, dmlfoharhide, carboxyl, formyl,

s e%%%i@é?ﬁxﬁé%?ié@%%mﬁi? DkPohais %}k%g% kol

aRkyRAARBH, €ifinodafboMt E:arlﬁiﬁ NS arARIRMLRA, PlhaRc %carbonyl
and denot es absol ute co a%g i on. e terns a an
h@témaraékbﬂ@ﬂrbwl alleylihsm antiacadiyi, cyanealied, awt ambﬂie bijee.t he

tracts I nd

par ag}‘lggﬁbsg 100 gf8up cafL 1te 4%&3 ﬁlZl?ngLpiAch eﬁ'ge tgé(}lm substituted onto the
sutRHARGRGRY el by ca®brRA! abloe nfiA), tatind,edyans, hRir&:B8, alkyl, alkoxy,

arrrll?nrg)tcgr)élorcl:yl -SR, thioamido, -SOsH, -SO,R or cycloalkyl, where R is typically
hydrogen, hydroxyl or alkyl. |

.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
the chain terminus (e.g., 2-hydroxyethyl, 3-cyanopropyl, and the like). Substituted
substituents can be straight chain, branched or cyclic arrangements of covalently bonded
carbon or heteroatoms.

"Carboxy-protecting group” refers to a carbonyl group which has been esterified
with one of the commonly used carboxylic acid protecting ester groups employed to
block or protect the carboxylic acid function while reactions involving other functional

sites of the compound are carried out. In addition, a carboxy protecting group can be

attached to a solid support whereby the compound remains connected to the solid support
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acid or alkaline earth netal salts of the conmpounds of
formula (1), (Il), or (Ill). These salts can be

w@e@par®ss in situ during the final isolation aPdI/usS2004/016954

purification of the conpounds, or by separately
reacting the base or acid functions wth a suitable
organic or inorganic acid or base, respectively.

‘%1% ?ﬁﬁ(ﬂé@&t@: \Gﬁtﬂ:‘c%éegv%%i b[)]lcﬂagigcﬁg?p H{et}?)rdﬁ 10 ?éleelsle 'ﬁltlet S%TéSBOndmg free

aaiﬁparR@ir@enﬂaﬁwz @atb@xyi@easteangs gtdups ameLudal fot| &xangple, alkyl esters,
but yr at e, carrphor at e, canphorsul fonate, digluconate,
S@%’ﬂ@i@@ﬁ‘i“ repydd b‘?@ﬁ’at e, dodecyl sul fate,
et ha Qﬁﬁg]
hem <@ at of ﬁltﬁept r?gg@;tépﬁe)r}gﬁ%grtoggéo}ﬁ‘gﬁfsg% I%ﬁgc%lly substituted
chgb«bnoaﬂohxsr | o&;chhysinmhetmmld}lp sub;ﬂiutedodartlm atoms can result in the
‘é‘?fg f anesul fonate, .l.actate, nmalea
Cﬁ%’&’ﬁ af rtBh aPEtARSUPPETRE DITHRY 1] %tﬁféQEP‘F’SWaPE a particular
%ﬁﬁn@ﬁﬁaﬂy M@ Red PESLA RRRE or %e§1§é1!: fs@k&isomer. As a result, racemic
- phenyl proi onate, picrate, pivalate, propionate,
nsiygeesy atistpres Wit ﬂmls‘ereotrmm raaw@ll e’tsrsmgbs/duaateepmers of the compounds of
t ol yenesul f pnat e and undecan ate Al so asi,
off PR e Bt 6 ot R & Shand R Sonfiguration,
a§ WSl Fi’&@iﬂt Sre@8 defiked b éld WAsAC 39eh "mcm[ﬁyﬁm@ﬁ@ ¥or SECTION E,
r opyl and butyl chl’oride, brom des, and iodid
IAk/J;ENT@IuSTF@{E@@HEMlI%@Rm" pP@trMppl @hemhfd 13-dDbL&736L Th@rtdrms o and

halid
TR PP R eFRirosiae PEGDF mPiinio dhe BRufiy Bl gsfgronce plane
is @t §eson amadhkié ﬂfé@éﬂdﬂeﬁlbbtiﬂiéht B 2y the dnrflerhi@itRtdiyposition. Those

brom des, and others. Water or 0il-soluble or
sebsiigeantss Iing qsrtheloprosite sise ok dheaisierense plansare msignpd Bgleggriptor. Tt
sﬁ&h&l Soetlﬁ%d i ’gfi) ld‘?ﬁf&g ffo?n fﬂ%{t 1p lfgas‘f %%ﬂa?&lté B'in Whlch "o
ccepta e acCl I ONn Ssa SUC I"norg
n@eah sl S'belswh it pl@hé"o ahd d&ﬁbﬂés asbstblﬁwr calffgﬁ;.raﬂloand The terms o and B

sphoric acid and such anl c CI ds as oxalic aci |
ﬁaﬁ@ reliofe 2§ Usiebereife 315 ¢ eé&y ?%mwachaéir%ftSamﬂlex Guide,

?I Eﬂ%ﬁl I@C%Qa%r%—?%@, é}?gl—ytl on salts Can be prepared in

uri inal 1'solation and purification of
t he (A:srqsedJ heismomeftmmiplmnﬁac)eutlédlly) acceptat{le kdl)s;' refers to the nontoxic

pa[aaglfai n%ggéhr i tsggigﬂ% aﬁ lgég.fn&g%lf ggnlgggglle,e&QW& hIII? These
sg’l'tscc?ahhﬁro}ﬂ:&r&f maszzﬁhﬁelh'ﬂ@Qﬁéﬁhﬁqwlé‘tuﬁﬁﬁﬁg&ﬁfﬂcﬁléﬁéﬂhe compounds,

cation ammoni a, or an organic prinmary,
os by capkatglyoreadtagt tha bgseaon en:ed f@h:apmawehtal guthblg organic or inorganic
ude,

B PR, ZedactRbt nirearitive, 0% Biudse, Tl %, i fimited to, the

fSIMSMANGS acetate, adipate, alginate, citrate, aspartate, benzoate, benzenesulfonate,

bisulfate, butyrate, camphorate, camphorsulfonate, digluconate, cyclopentanepropionate,
dodecylsulfate, ethanesulfonate, glucoheptanoate, glycerophosphate, hemisulfate,
heptanoate, hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide,
2-hydroxyethanesulfonate, lactate, maleate, methanesulfonate, nicotinate,
2-napthalenesulfonate, oxalate, pamoate, pectinate, persulfate, 3-phenylproionate, picrate,
pivalate, propionate, succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate and
undecanoate. Also, the basic nitrogen-containing groups can be quaternized with such
agents as alkyl halides, such as methyl, ethyl, propyl, and butyl chloride, bromides, and
iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl, and diamyl sulfates, long chain
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sodium lithium potassium calcium magnesium
alumnumsalts and the |i ke, as well as nontoxic

wW@remniwss quat ernary anmoni um and am ne cat i PCEFUS2004/016954

including, but not limted to anmoni um _
tetramet hyl ammoni um tetraethyl anmoni um met hyl am ne,
di met hyl am ne, trinethylam ne, triethylam ne,

Halies suoh B dec%[‘ Qalirgi? yris81 afdl Behryl @lﬁf)ﬁ&&nbﬁg}ﬂéﬁs 430 g@(fl%lgs, aralkyl

am nes usef for'the formati on"of base’ tron sa

halidgsudilse ob@élzﬁy huachri phenetlylh htosmides, amidn etheet. haWateanomeil-soluble or
razj ne.,and the like. The term

(ﬁl. %Sﬂ)?m mtg%q1§£1§§¥8 Al prodrugs" as used herein
r ef e@(ahipldshﬁsﬁlﬂ Hef Wy & ehb%y@@'f@%ﬁﬁi%)h%natc@@tlcaﬂﬁ agceptable

present invention which are, wthin the scope of
aﬁﬂélda@moq %?éfgrtﬁﬂtlde sught mrg@nrcoamdms hyﬂrodﬂom: acidj sifiriveacid and

P%lb a&fdlarﬂg %mgic alel gla% %gél}c ascbc%a %aaew g,ﬁlél {nﬁ@apqsklgbmc acid,
snmme a61drealﬂe1tm Tablda Baasaatynesahergf bé bfdlpaxled fzﬁ%z't&’ dudlthe final

fective f r the|r i ntended use, as wel
ity pisereopssilipamis (D HE cotihundsparately by
AN N A -
b;,qaﬂjodam mélaepharmaammuadw aéee@%l@fméteﬂréﬁﬁoﬁ & Jwith( Athinonia, or an
11 forearrple by hydrol sis in blood. A

{ T al'é{, [T g:g’tl‘fgy @3}1{1@5 @n}g@@ﬁcg]@d agggptable salts include,
b Qr‘écﬁﬂt’ lirhited @@dcaﬂon§§)§§ehaon e Qlkgl 493 a?ﬁai%@ e%l’tg metals such as
Del i very Syst ers, CS. Synposi um erl es

sodbiuy Bthewrs; puitassiCar, rcabnsn ma@esugnﬂ)ahmgﬁum salts fdivhe (lllikB; as well as

R ch.e ed.)5 Anerican Pharnmaceutic Associ. ation,
3 g Bty B R 2518 CAtgisp gpclvdige, but not

11ﬁﬁ>ﬂé& | o bé{mfn%ﬁfﬁh? NG&ranldiBylhBiIhivrdh Oc@t'ie}etliiﬁgrﬁlﬁﬁm bl methylamine,

cancer di seases that can be beneficla treate
dmnéhylmnm t irioetinflanise,  iriethiyladiing, d’dmylarﬁmnpdnd the nlgce Other

e
didtiglamilie htigplerdathniigd dtRabMhdne, ldﬁétﬁ@l"olénﬁh@ az1ﬁ€t £ldith like.

corpus uterine cervix; ovary; nultiple nye
esop b‘@ fym é&@ﬂ@%@%ﬂge&?@@@abb Uitedrizgs" ashmsadlhfzrem refers to those

PiosU em a: CJr‘rgjlé)lﬁﬁﬁgo{?fa © awlﬁqx‘éﬁ@ol ﬁ%?&h ;’W%ﬁﬁ? scope of sound

medieh]l judaheest, isniabledor hed gk lcanﬂaymm@nme tIRLANOMBumARdand lower
Vi | 1 ous, col on adengma, The conpounds of the invention
angmals widhqnt undus,foppcatyp prrifaiion; glisTeis tesmenss, tnd gha ke, 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 a parent
compound of one of formula (I), (If), or (IIl), for example, by hydrolysis in blood. A
thorough discussion of prodrugs is provided in Higuchi, T., and V. Stella, "Pro-drugs as
Novel Delivery Systems," A.C.S. Symposium Series 14, and in "Bioreversible Carriers in
Drug Design," in Edward B. Roche (ed.), American Pharmaceutical Association,
Pergamon Press, 1987, both of which are incorporated herein by reference.

The term "cancer" refers to cancer diseases that can be beneficially treated by the
inhibition of KSP, including, for example, lung and bronchus; prostate; breast; pancreas;

colon and rectum; thyroid; stomach; liver and intrahepatic bile duct; kidney and renal
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growt h of cancer cells. The conpounds nay be used
al one or in conpositions together with a
w@basiraostit i cal |y acceptable carrier or exci pi BOL/US2004/016954
Sui t abl e pharmaceutically acceptable carriers or
exci pients include, for exanple, processing agents and
drug delivery nodifiers and enhancers, such as, for /

KadPLi@narg ablaiadR RRGSRN 3bSus REDERI U&VEL CBIAT L mlIBhS: ;
Iﬁnnésacrtlzaﬁgrides, di saccha%ugl’es, st arch, gef%%rlrﬁr,l ﬁf)% myeloma;

egenhagny seutenmyhlpigencais| lavleyaa; slhwnicrmyalolgosuysnietikgthia; lymphocytic
|| ul trose, .hydroxypropyl - .b-cycl odextrin, .~ .
BBt R A, Sl TP g B 55 R st

nbfHolgkin #Hphdiga; Imdighons aM@lilloas caleARidRhiOoNs of any
two or nore thereof. OQther suitable pharmaceutically

ac c epgsorperedpe thesingerdiogease isefali in mir*dRerimyivenh gnhibiting the

' Se . uh. .. New Jersey.,
SFAETRAL S8, T TR, PPy o B R ons togeter
véthp anplsar@bcduliiealto npdpratie @brridieor BY@PhON U8RABIeAbhMmaceutically

i ncl ude any anount sufficient to detectably inhibit

agesptabte cyricr By Asipiots dprdudes Sfey exgewle; | proeeskiag eigentshgnd drug
: L yi a 0 0 havi .
dglﬁ [ g@ ﬁ%‘i}?ﬁa in atngééh%{t&Pl%g’r ye&g%%{élzét% iglﬁlgu%};lﬂﬂ‘%Phate; magnesium
stentatd) ita‘l(t,mmrmsa@lhhléddsaﬁﬂsmhmﬁdesyﬁabbf@eé&fn, @?rlbﬂlg@sfea m_E’f}tﬁy%] cellulose,
amount. of active ingredient that nmay be conbi ned w )
S‘?‘ﬁo‘émc ar FHBPXYRFRY a §31?‘8°S§r od&@étrﬁsesi ngelrerypeepyl-Potyglodextrin,
i . i e - and. it .
PO ERAE PR A8 105 8L A i, 0 v
combimptensoad, atyotvey er marhdter¢dfe Othec istiitablel pharnlaeselcallpracceptable

: i cul i ept wi |l depend vari ety of
cFef o i FRCmibeianst fhameemBieapdeicnpe. Mack Pub. Co,

NeQRE N A ©TPIneyeratdd Rer@d By PR\ c¥ei ght,  gener al
health, sex, diet, tine of admnistrati on, route of

adm Hilsetivet poaynts safethef capauatls of, thdringemtmmb geretallyninclude any

th Iy t f.t . i cul.ar, di sea under goi .
RS R doro e e REp BB oy o3 S e ey esgibed herein,
bgiofieR KSR WRtivieyn asaRs Raowaad thysdd BRI RE-aRY sKiRULIRE art, or by

experinmentation and is within the skill and judgnent

defectingandplipiignyor allevirtionaef symptomuefinasess. of the present

I nverd i . ' Ly .effective .dose.w || . .
gene?%\% %}E}O%@ %%ét@gfn%%ﬁ%} t%aotsnéaya ?ﬂﬂ%]lngi &at\mthe SATFiSE paterials
td proglucg b esingle dloghge oraiosals vaBy dBsenidthg upon the host treated and the

particular mode of administration. It will be understood, however, 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.

For purposes of the present invention, a therapeutically effective dose will
generally be a total daily dose administered to a host in single or divided doses may be in
amounts, for example, of from 0.001 to 1000 mg/kg body weight daily and more
preferred from 1.0 to 30 mg/kg body weight daily. Dosage unit compositions may

contain such amounts of submultiples thereof to make up the daily dose.
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anmounts, for exanple, of fromO0.001 to | OO0 ng/ kg body
wei ght daily and nore preferred from1.0 to 30 ng/ kg

whoay/1vwesght daily. Dosage unit conpositions nByT/US2004/016954

contai n such anounts of subnultiples thereof to nmake

up the daily dose. The conpounds of the present

invention may be adm nistered orally, parenterally,

subl i VY [ S

et ity hipbupdRee 36 GRSk B Blay U ERAGID parenterally,

sublnrt@alhy gy wnsoenzﬁmomaf inhahition i sprayh ascealye ot itqrtdlly in dosage unit

acc?pt able carriers, adj uayants and vehi cl ?eﬂ? as )
RS PRS eupRiLe %\‘&meﬂ?l%‘t AU IGreRPaEPasUticAlly| pecepisble carriers,

aﬁﬁﬁaﬁg érfda%'ﬁﬁ%s | aeEl Ning @){C@f h(@(ﬂl &ﬂoﬁ‘?nagr A8 ﬂﬁ;of%l the use of

pat ches or |onop oresi s devices. e term parenteral

tagsdesmal ddmigistrafiore lsucke as mbsximamlepaisheis njreionoplnsesis devices. The

i ntraveno tras er nal ectlon

intr scul ar. or
G BEORD . A b5 Dereipadiclifts SRbGhRRoRy nyectigRs, intavenous,
ISR Elar, ?fﬁt@efstek&l hrﬁb&ﬁna&l RhRiHEe i fles. ol eagi nous
suspensi ons nmay be formil ated according to the known
art dwjeetgble meateorm dpe ﬁsarngleo stevidst ijeggatzg @qtusowndr oleaginous

sSUsp endi n e st n ectable

RESREP e Rt Sefp B EAERHE R BRLBL Bpersing or
vﬁdﬁ&[geig%hﬂrhﬂdfbuapdﬂ@ﬁigo%geﬁtsp aneenét@m@hhjsecﬁsréq&bg&h@on may also be a
di | uent or solvent, for exanple, as a solution in

sterite mjesiabieenletion ghEisgensien Hee apriakicepajati¢relle sceaptible diluent or
sgl%%ﬁ/te RS extaﬂlﬁ ke TBY ga?utieorﬁp oi”? % @%ﬁemf i, oqn&ntgg acﬁeptable vehicles

sotonic sod de’'s i on

aﬁdidblveﬁm thatt ey lbe,enfiplspell ael Watdf, Rid@ersestlitiiglahy isotonic sodium
npl oyed .as a sql vent qr sus end| ng nmedium_For this

chlorigesdution BiasHtion xedieonedalp 256 CoRysE R aRepland g 2 solvent
I
QU R, £, e UGS A Bl cncin

spithétiv met ol dsglySerpras ilh additien, ffaity scddd sakh as oleic acid find use in the

adm ni stratl on of the drug can be prepared by m xing
PreRatagiPn §T WEHROlESsui t abl e nonirritating exci p| ent such

as  CRGHGHsHiESlor Athl Féﬁhﬂﬁ%@é‘do% tﬁé Mﬁ%uéag E;Ebg@dﬁy mixing the

solid at ordinary tenperatur es
dIL@Wialh a seitgbly mﬁm'ﬂatmg:b}wipid:nt shdr aESfO@lcea oatter anah polyethylene glycols,

G S P T RRG iy HE Hogoe B8 Serial e and wi
&@réfb%mél@i&ﬂﬁé%eoﬁﬁﬂﬂn&f@éﬁdéﬁﬁ:drh%eSUCh solid dosage

forms, the active conpound may
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.

Liquid dosage forms for oral administration may include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs containing inert diluents
commonly used in the art, such as water. Such compositions may also comprise
adjuvants, such as wetting agents, emulsifying and suspending agents, cyclodextrins, and

sweetening, flavoring, and perfuming agents.
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adm xed with at | east one inert diluent such as

sucrose | actose or starch. Such dosage fornms may al so
weewpni®ss as i s nornmal practice, additional sSPOBFUSI00€616954

other than inert diluents, e.g., lubricating agents

such as magnesium stearate. In the case of capsules,

tablets, and pills, the dosage fornms may al so corrprise

buf f fj.ng gﬁﬁﬂs of tﬂ@?ke@&ﬁt 120hRh! dafi afs%rbeg'ﬂ%ﬁl}ﬂs ny the form of

be prepar th enteric coatings. Liqul osage
liposonogsalAsdsl lmarwxs {r the lagnlipaspmien ateugbacpl g dareeiufr-orm @hb sphohplds or

i | sions, soluytio suspens
ot B SR on LAoRT e FRAVEIE 1B < SHBTgoRs Sodiaied liquid
chRB18at &Y Cd?sp%?sewa‘f‘neﬁn aaﬁg&scﬁféﬁﬁﬁi Ui Qp$ ﬂBﬁ%oﬁlzsﬁhysmlogmally

conpri se adjuvants, such ‘as wetting agents

a@qepta@ief ymmglmmudpémﬂ mgp@@@mf Sfprlmylgllmismlnbs esn bameked. The
tenin flavorin ng .S. The

PR GO R HpPB L o Bh e B At f & compound of the

pRIBAtTHENE6R Ctdbilieh€ phbfiafes, ERABRAR; SandAtﬁe ii%e KMAMWBrdf&red lipids
the art, |iposones are general |y derived from

agshids mh@mh@lhmds cﬁnddqh@éphaltldpl @hféllile(]&ﬁlﬁGBS) botbam;relsarai synthetic.

T TR B SR b D 25 L o

"Methold®d Cell Biulsgyo! Vghml X, a&@aﬁﬁﬁlﬂbﬂ’&sﬁl\‘éw York, 1976, p. 33 et seq.
met abol i zable |1 pid capable of formng |i posorres can

be ud¥ile theecomuovads of dh ésientiomsan el adpusisieecd ay thecsale active
pﬁ%@%llﬁgﬁf &S?‘ggﬁ& B afs8 b8 LEQIRAY 119at1o£@9tho5n% ¢ More othc?r agents

I nven I zers, preserva ves, excCl ents

usddeinl thk a@reafhit pf ebeder. ed{dplr@bdtatl%;] agéﬂ)ﬂﬁe uﬁﬂfﬁlﬁl}ﬁ%&ﬁkﬁh&ldﬁm with the
and phosphatdyl  chol i nes IeC|t i ns oth natural .
CORRO ﬁéhq iaventionHgrhettecatmeihq .Cﬁ@%m d¢s EOTGFBMRLG, frinotecan,

t@ﬁ‘ﬁ‘{t 1§§ﬁabllugé)r REATP! I‘Cé/?tl?ls C?Tﬂ{lo%r oll; lﬂ%&t\/@q c'apboplatin,

ogy, Fline XI adem ¢ Press;
cikplatp, ptax@Beset t&aql.‘cabwa | eeychghospipmitdeds voficat helkalmds imatinib,

vention can be adm nistered. as the sole active
R BB A gy gl oReiets bISisd el a other cancer
KRB RB aYé:dth one or nore other agents used in the

treat ment of "cancer. Representative agents useful in
conbiThatbaie qmtphuniﬁetomrqnmlvm infcoibgnation evithi the céropounds of the

1nitVE$t|1]c%{ gv&g ;t:iaeprea%é?n Cjaln%l uog%F%gg rnaf éag% Er? 'the Physicians' Desk
Réy@féh@@uplﬂR) 57&'%&&#{1993) whi GG QN pdtated ‘ﬁ%&‘i)fpbﬁ%f&ence or such
ci splatin, taxanes ezaci t abi ne, cycl otphospham e,

therapewticgily alpeﬁilj@nounm@srﬁvwld be known to one o 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
administered as a combination, the therapeutic agents can be formulated as separate
compositions, which are given at the same time or different times, or the therapeutic
agents, can be given as a single composition.

Antiestrogens, such as tamoxifen, inhibit breast cancer growth through induction

of cell cycle arrest, that requires the action of the cell cycle inhibitor p27Kip. Recently, it
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ant hracycl i nes, rituximb, trastuzumab, topoisonerase

| inhibitors, as well as other cancer chenotherapeutic
w@®atis1058The above conpounds to be enpl oyed i NnPCT/US2004/016954

conmbi nation with the conpounds of the invention wll

be used in therapeutic anmobunts as indicated in the

Physi ci ans' Desk Reference (PDR) 47th Edition (1993),

[ [ c 0 er el r C&s:QOf

A e Sy R hALApA 260 Ul ReOB SRR Runile Bty aters the

phosphofylatiodi stauy ofkg2A7Kip sutthéhatrits. inhitétopoagditydia atesting the cell

ci ave,nti on an he ot her .anti cancer, agents c¢an be

fri 1 Ateapaiad-atherady FRRLBRRgABY 2RuSSIRERR desifimeg) (Donovan, et al,
JABRAACHAY. B5:A@IB! 261052 RBSAGE bl DéHoval by LiNGniBlohor MAPK
conmpounds 1 n the conpositions o he 1 nventi dn may be
siganliregltisoughstreasmenit with MEHemhibétdr tchangep ehi¢ iphosphspdation status of
pendi ng on the route of adm.nistratiaqn, severity of
a8 diosBfug Feheroph e fune col Do B oh st Soithaesored homone
sgrg,ﬁmit@@tA&%r&ﬁgly,bﬁl G PEG! Bk RAnBOUREPH RiBula, . rggl), or (III) may

npositions or "as a single dosage form contai
bpotshd agdhe dreatpipmh oddhoirmiont elepehdast earcersbismet aobreasthand prostate
ol hceraoeléti C ent s can be formulated .aiﬁée arate h onal
¥Bo % T ERe NI AT AN COBMAY 3578 18 hese bapers yith convention
afifidahedrepentkl mes, or the therapeutic agents, can be
given as a single conposition. Antiestrogens, such as 4
t anoki fhematelagicslj cangesh s suchafe e¢hrgriowmiyelogemayghleukemia (CML),

i 1.on. of |l _cyc rrest at_r ires the
HAAHEHHP BBl KoK AISS e P SobARINES s morean
tyrbdins khees shvaffliell meichty adre aBsfdhsivBeoRasevwdaf aMNRIl molecule

Ki nase pathway alters the phosphoryl ation status of
tygostig BnaseciRhibHgE: af g gesuifafidphibition p4¥AR] kiyase ge@yife siloweyer, many

[ t §: t he 17 [
PhOEICR YD (BB gl AT Stond. °BEReciAR I Ml By Kkpse tater
dR¢ (bredB3BB8e-c@fIBiting rAstatiemwoint the Al Banevdumdah. dh virro studies have

inhibition o PK signaling through treatnment wth
dﬁm%l%“ﬁ-‘?ﬂbt?lﬁfo%cﬁéﬁb o PR hengcapatipwas i eligt & effects. In
1 N . f S | . .,
oBik SR el Y Rhgech SATSE, SRty ASFiBR o
piatecting agapgiotsistiine-moafpuog dsitasfons.o Arabdrdingly), in @hdther aspect of the

(L be used i.n. the treatnment of hornpne . .
inyepjithudh comRe ,Ofgﬂgﬂ‘%ﬁébb?@a_ﬁr (G55 4564t gombination with ai
1RANGR! Riditichal 8Y&H SQichUs"BIBS et L8 filc RGBSR BT Y-tS1888al cancers,

in these cancers with conventi onal
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), (II), or
(II) and a package insert or other labeling including directions for treating a cellular
proliferative disease by administering an KSP inhibitory amount of the compound.

The present invention will be understood more readily by reference to the
following examples, which are provided by way of illustration and are not intended to be

limiting of the present invention.
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anti cancer agents. In hematol ogi cal cancers, such as
chroni c nyel ogenous | eukem a (CWM.), chronosonal

WO e@nslossat i on is responsi ble for the constit upCwEE2004/016954

activated BCR-ABlI tyrosine kinase. The afflicted

patients are responsive to gleevec, a snmall nolecule
tyrosine kinase inhibitor, as a result of inhibition
of Abl kinase activity. However, nmany patients with
advanced stage di sease res % gleevec initially,

but  Reedrihe kS BRCedadiphds WhEfollow] @Shpb@Mis &f 4RO bR NBvention were
mutations in the Abl kinase domain. In vitro studies

syithesizpdrisimstthemethads desasbrd heteie wppiys nleﬂ@dRaWhlkh peesweell known

00 b Bl T LS v
chebetdid gty (IHBL@Ptusﬁig agwiafesd Mﬁﬁhﬁ&rﬁ@ﬁﬁnﬁ&@ Hy* RPstem with a

nut ati ons. Accordi ngl y, i n anot her aspect of
2094 Senarasion Madule erdaassacheserta) alhel a)naly@mﬂ)colmns were Alltima

48 veAbE He?s@ d4 5'} ﬁ%']ﬁ}n%ﬂl %ltg\éht &)e%fﬁeltﬁ%ﬁino?s %liadlgflt elution

additi ona . ‘suc ['eevec reat e

mermedgltggucmlw staﬁtmgemth suacdce@mmtwgﬂ% a;vamebmgpfugb@ssmg to 100%
reverse or_prevent resistance

I
SRR peiAPsiod of daimpingica Adbrafventy ¢puzgipach@ /oa@l@@etoaceuc acid
'PlfA h @ogl?&g?fs't \?}é}el dekdctedt lé}aﬁltﬂa()ﬁlléf q@hp EL?V 9abdtRbtfon at either 220 or

oun nventi on are
252@ pne s R IAT isokbekist Wenenﬁ'bmdBulahakoamb Uandtsaf (Muoskagha, Mighigan), or

Flshe SeiPHitoc i S eRom RN 11 goRe daytieqy purky was asessed by
tHh Mylef @&@Fﬂaﬁ%réiih?qqi@t) R¥ind ARt é)@d'sh@ ga%d@%a gel plates, such as,

i nhi"bi tory anmoun he conpoun The present
fq'rn@@mplfc rBakict-FlaxeSilicd €belt beF nidexable mde:tb y ByCrrefidtsewere readily

t xa whi.ch are rOVI
d?)tFCtF(? Ivb%1 hya{u? %étﬁ (gliggele %ﬁt oF by Sployt %Vﬁg%oﬁﬁl{ioﬁgy egfapor and
oftREVAHRS SAlnihgNeeRihas. Exanpl es Referring to the
exanpl es that follow, conpounds of the present

i nveMass ppegapretiermmalysisseas nesforged ha oneofitds L4ads anents a

\Kl}‘aq%rglﬁzﬁte&r%ﬁﬁglﬁcg vﬁécaﬁgh f/{f%rﬂnf%s\l\ﬁ@ymﬁ%s ﬂ)ectrometer' Column:
Epkeist OXDBAC £, | 2.9 Wt G0ChAD Nealwegt amevm( KRISCR (USBRD3%, or 65-95% or

95V%5°eA>r) Sacclf\’{lorlul‘ur?lgI1rl1J Tva%ehrrv?rlrgl?too %”lpFX ﬁgvg traetg:n OV\EAK E“nhL/r?un molecular weight
range 500-1500; cone Voltage 20 V; column temperature 40°C) or a Hewlett Packard
System (Series 1100 HPLC; Column: Eclipse XDB-C18, 2.1 x 50 mm; solvent system:
1-95% acetonitrile in ‘water with 0.05%TFA; flow rate 0.4 mL/min; molecular weight
range 150-850; cone Voltage 50 V; column temperature 30°C). All masses are reported
as those of the protonated parent ions.

GCMS analysis was performed on a Hewlett Packard instrument (HP6890 Series
gas chromatograph with a Mass Selective Detector 5973; injector volume: 1 plL; initial
column temperature: 50°C; final column temperature: 250C; ramp time: 20 minutes;
gas flow rate: 1 mL/min; column: 5% phenyl methyl siloxane, Model
No. HP 190915-443, dimensions: 30.0 m x 25 m x 0.25 m).

Nuclear magnetic resonance (NMR) analysis was performed with a Varian 300

Mhz NMR (Palo Alto, California). The spectral reference was either TMS or the known
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2690 Separation Module (MIford, Massachusetts). The

anal ytical colums were Alltima C 1 8 reversed phase,
wa2@41®59 mm from Al ltech (Deerfield, II1inoiBJT/U$2004/016954

gradi ent elution was used, typically starting with 5%

acetonitril e/ 95% water and progressing to 100%

acetonitrile over a period of 40 mnutes. Al solvents

o | . .
o P L Bhebt A AT kbt e run o TROUAS Femperatures
(egt, ﬁé?C)ZQ@:rannot%mcrmsed Hﬂhplesollubﬂinys were from Burdick

and ckson (Muske M chi gan), Fi sher Scientific

(Pi Ry ﬂy Pori aﬁ?al}we o0 ERrEP RS %egsseﬁafi.hsy clemental
aﬁ@@s@%ﬁ@s@ﬁ%&?}’u&hrﬁbsbﬂy&ﬁz&ﬁf omat ography (TLC) using

gl ass or plastic backed silica gel plates, such as,

for Mdﬁp& @oinBa kere EttermiBed ionaa Gabora®2y BdViCEXIMbIeTemp apparatus

(E(hﬁ TLC es Its were readily detected visually
i ]tgon Maﬁsf\? I ight, or by enploying well known

i odi IPgepasite s@ﬁ@aﬁﬁﬂé%eré‘ @éﬂrféﬂ%uﬁﬁs’ih%"h%shqgmﬂk&ﬂﬁﬁgraphy system
Mass spectronetric _anal ysis was ormed on one o

apdu P-BH 0o SRiplagerftharlogtesalle r\élr@ylgi,emby,ﬂalsh solugm-Fhromatography

“EIP?.%E,@?%&Q% 4@@ E)Z% 30 Sﬁ?ﬁ%%ﬁ nl?y E%Ccﬁﬁng 2En}8 reversed

phase @b % TylicabSoRefits WmSoydiofdr thE SlaR1 40r Bi(ﬂagdqs%?eh@ 'and flash
vvlth 0. 05%FA; flow rate 0.8 nL/mn; nol ecul ar wei ght
cplifyechsemategrphy weHedivhloramprthas. pethappl, syt eaefsse. diexiane, acetone,

a@)‘%ﬁ]‘ Bld%c F?l@n%t %QBB@%@ ‘%ﬁ?‘%@t %%&%ﬁlédhgéﬁ él%lglogp& cf:br the reverse

p]ha&SO/HBI;@t owelter | Varying wedreentvdtiohs O 0@5%51;6mt1f1160\/\ar[(ﬂt Q/ater with
0.4 gcul ar wei ght range 150-850; cone
O\l r%e‘x‘/’a‘é | unm tenperature 30C). All nasses are
parent ions. GCMS
T?ﬁ?@%ﬁ@ \%Esaﬁog%r% o@%%g&gﬁﬁglgm% Packard i nstrument
( HP62@0er i esAancedldonat ograph with a Mass Sel ective
Det ect or 5973; uj ector volunme: 1 nL; initial colum
t enpéfiat ur e: 5@@ ®¢%hal col um tenperature: 250C; ranp

ti meAT30 m nut @ﬁen&@&tfﬁp%é&dh@{e 1 m/mn; colum: 5%
phenyl nethyl sil oxane No. HP 190915-443,

di meRSBNs: ~ 30 9Barabicedo k1 1posen) .

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

DPPA: Diphenyl phosphoryl azide

EtsN: Triethylamine

EDC: N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide
EDCI: 1-(3-Dimethylaminopropyl)3-ethylcarbodiimide
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Nucl ear magnetic resonance (NVR) anal ysis was
performed with a Varian 300 Mhz NVR (Palo Alto,

w@22oufionoss a) . The spectral reference was eit hePCTTNR004/016954

t he knownchem cal shift of the solvent. Sonme conpound

sanples were run at elevated tenperatures (e.g., 750

to pronote increased sanple solubility. The purity of

some mhakhe | nygRliefaconpounds was assessed by

el enental anal ysi's (Desert Anal ytics, Tucson, Arizona)
Mel t iEt@Hpoi nt s Bikanel det er mi ned on a Laboratory Devices

Mel - Tenp . apparatus (Hol li.ston, . Massachusetts).

Pr epipg%%rve se%éﬁ&?éeBW?mc%rgP?ﬁed out using a Flash
40 clyrporogr agilycigyst em and KP-Sil, 60A (Bi ot age,
Charlottesville, Virginia), or by flash col um

chr oA Bgr aphy Qrél-Agalginzetrigazedi] -y 2BON NN - tetrempthyhréiing
material, or by HRLC usin C- 18 reversed phase
colum. Typi caryne}é, u\%?ﬂﬁjgsfg'r%% oyed for the Flash 40

Bi ot ATy St emantl-Béaskiol- UsT)- L IBORERGEAR o MBRE

di chl or onet hane, net hanol, ethyl acetate, hexane,

acet one, aqueolisxHlpgrepbpsnhatte and tri et hyl ani ne.

Typi gal. sol vengf, enpl oyed for the reverse phase HPLC
wer e varyi ng concentrations of acetonitrile and water
wi t hHDR% t ri f Buoylabolbdi c aci d. The followi ng are

abbrevi ations used in _the exanples: AcOH Acetic acid
aq: B{Rbus aTh-Hyderdsngitigsolphosphate 9-BBN

9- Bogghiccycl 0 [Be3pidl : . n&g} oxycar bonyl
Celite lg:l ter ag%nt%%’ggggﬁﬁggﬁoéaz%ao ropi onat e DCM
Di chN@8 onet han®-odééxcciireideyl azodi car boxyl at e
ICso value:  The concentration of an inhibitor that causes a 50 % reduction

in a measured activity.

iPrOH: Isopropanol

LC/MS: Liquid Chromatography/Mass Spectrometry
LRMS: Low Resolution Mass Spectrometry

MeOH: Methanol

NaOMe: Sodium methoxide

nm: Nanometer

NMP: N-Methylpyrrolidone

PPA Polyphosphoric acid

PPhj: Triphenyl phosphine

PTFE Polytetrafluoroethylene

RP-HPLC:  Reversed-phase high-pressure liquid chromatography
RT: Room temperature

sat: Saturated

TEA: Triethylamine

TFA: Trifluoroacetic acid

THE: Tetrahydrofuran

Thr: Threonine
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DI EA: Dii sopropyl et hyl am ne DVAP
4- Di met hyl am nopyri di ne DME: 1, 2- Di net hoxyet hane DVF:

wORMN4/DLYeeg hyl f or mam de DMSO  Di et hyl  sul f oxi deCDBRAN4/016954

Di phenyl phosphoryl azide Et 3N Tri et hyl am ne EDC
N- (3- Di net hyl am nopropyl )-N -et hyl carbodi i m de EDCI:
1- (3- Di net hyl am nopropyl )3 -et hyl carbodi i m deEt CAc:

Et hyl etate By RaRGh Al RGH
9- Fl l;%“?gnyl nmet ﬁgxycg%onyﬁh% gﬁ%—?’ A yci ne HATU:
O ( 7-TAzBhenz ot rTeatalzugl}t bromide

- - - i hat
]I—-|BYI'|U: o’g@%c ap:‘gsrg )%);g ? i th pl_lé'I ac%%p;l)g]n se)\(zvaafsl ;l)'lrgxr/i%gg ouss?nga AeCD Name

vérstor3 507 @bRAIR! MXbVEABErUTy hexe!) YoLemROSRiRt 8atkked Chemistry
Hexane HOBt: Butyl al cohol 'HOBT:
Develpgmenty deeiz dtomicaghbile ¢dRu@uUnis ghd Brastssg)matdriatpuivdre named using

r,0 raphy NI S N-i odosucci ni m de | C50val ue: The

S%ﬂ@gﬁ{jggtqa’g?{x?ﬂcﬁ ®i nhi bitor that causes a 50 %
redugt siRMld Be aindBB&YA QHataGt io¥dnio cdifp&dids la8QRERRABMhe invention
LG/ MS: Li quid Chromat ogr aphy/ Mass Spectronetry
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
N-(3-aminopropyl)-N-[1-(3-benzyl-6-bromo-4-ox0-3.4-dihydrothieno[3.2-dpyrimidin-

2-y1)-2-(dimethylamino)-2-oxoethyl]-4-methylbenzamide (Compound 5 in Table 1)

Step 1. Methyl 3-amino-5-bromothiophene-2-carboxylate.

@

© _N
Br3
S._CO,Me Br—S\_-CO,Me
Cr SRV
CaCO3

NH; MeOH / GH,Cl, NH;
rt

Methyl-3-amino-2-thiophene carboxylate (1 eq. 25 g) was dissolved in 250 ml

methylene chloride and 250 ml of methanol. Phenyl trimethylammonium tribromide
(3 eq. 180 g) was added followed by calcium carbonate (4 eq. 63.75 g) and the reaction
was left stirring at room temperature overnight. The calcium carbonate was filtered off
and the filtrate concentrated down and water (750 ml) was added followed by ethyl
acetate (1 L). The ethyl acetate layer was washed with more water, sodium thiosulfate,
saturated sodium bicarbonate and saturated sodium chloride. The organic layer was dried
over magnesium sulfate, filtered and the filtrate was concentrated under reduced pressure.
The crude product was purified by flash chromatography to yield 21.46 g (57%) of
methyl 3-amino-5-bromothiophene-2-carboxylate as a light brown oil, MH" = 238.1.
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LRVS: Low Resol uti on Mass Spectronetry MeOH: Met hanol

NaOwe: Sodi um net hoxi de nm Nanometer NWP:
wORMBLLIMEPYTr ol i done PPA Pol yphosphoric aci d PRIBUS2004/016954

Tri phenyl phosphi ne PTFE Pol ytetrafl uoroet hyl ene

RP- HPLC. Rever sed- phase hi gh-pressure liquid

chromat ography RT: Room tenperature sat: Saturated

TEA: | et ] TEA: 2 T t4_ 1o THE N NN
ot Agrof (o Ao A 0 TR Lo QP RRGRL b bt sy
dizhetbplatatgmajehy Trt-Br: Tert-butyl brom de Nonencl ature
for the Exanpl e conpounds was provi ded usi ng ACD Nane
version 5.07 software (Novenber 14, 2001) avail able
from Advanced Cheni stry Devel opnent, Inc. Sone of the
conpounds_andPst arti ng kals were nanmed usPng

st and# ? nonmencl ature. |t should be lg’]d ﬁp
that thel ganp&"econ'pounds_acﬁm_di,ng ter € ilnvent'i P
may exhi bi t'\jfpe pheno Eﬁﬁb ut omeri sm N N
cheni cal struétures vmn? in I{&Loixér%speci fication can only

t .of th [ bl e_tayt ic forns, it
ShOURIFEY SRS S JERFp AP IEFo2 CAPERY AN e o A As8land 2-Cyano-
RNty RER NG JE Qi 1B i@&n i Graue disbHel %64%(' %Igl/ti‘lhogane 0.7 M,

under st ood that the ventiton is not limte
18fbdi henreacten Wasrdtired at room temperature overnight. Then, the reaction

mixture was heated to 80°C overnight. The mixture was cooled to room temperature and
the product precipitated out. It was collected over a Buchner funnel. The crude
precipitate was sonicated with water (200 ml), filtered, and dried by vacuum on a
Buchner funnel to yield 5.96 g (21%) of 2-(6-bromo-4-oxo(3-hydrothiopheno[3,2-
d]pyrimidin-2-y1))-N,N-dimethylacetamide as a pink solid, MH" = 318.0.

Step 3.  2-[6-Bromo-4-oxo-3-benzyl(3-hydrothiopheno[3,2-d]pyrimidin-2-y1)]-
N,N-dimethylacetamide.

0]
S Br\/© Q
Br I NH O S N ')
\ NMN/ NaH N N/)\)L P
|

DMF

2-(6-bromo-4-oxo(3-hydrothiopheno|[3,2-d]pyrimidin-2-y1))-N,N-
dimethylacetamide (1 eq. 2g) was dissolved in DMF (20 ml) and cooled to 0°C. Sodium
hydride (1.5 eq. 227mg) was added followed by benzyl bromide (1.5 eq. 1.13ml). The
reaction mixture was stirred at room temperature overnight. The mixture was cooled to
0°C and quenched with saturated sodium bicarbonate (20 ml). Water was added (50 ml)
followed by ethyl acetate. The layers were separated and the organic layer was further
washed with saturated sodium bicarbonate, water and saturated sodium chloride. The
organic layer was dried over sodium sulfate, decanted and concentrated. The crude
mixture was purified by Flash chromatography to yield 1.57 g of the two isomers
(N-benzylated and O-benzylated). The resulting solid was triturated with methanol to
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herein for illustration, but enbraces all such forns
thereof as conme within the scope of the above
waelt@ehowss e. Exanple 1 N-(3-am nopropyl)-N PCT/US2004/016954
1- ( 3- benzyl - 6- br ono- 4- oxo- 3 , 4-di hydr ot hi eno
3, 2-dl pyri m di n-
2-yl)-2-(di nmet hyl ammp) - 2- oxoet hyl | - 4- net hyl benzam de
ckdR RO RS éf thB daRldeN-bbnf158d fsord¥Bt TUE remaining mixture was purified
3- am no- 5- br onot hi ophene-"2- car boxyl at e.
OMEEIM,?:P 13RI and - fPeet brsep he ryéeld am hataly I K0e (39%) &d.2-Rebymo-4-0x0-3-

D G R RR P P L T RGPt P migS it — 408.0.

eq. F&p 4) ZVB%rrﬁ)@ bfd2hd-WRE- Me&?f(@hyﬂi‘oﬂ%ﬂ%@ [%£2-Gtbyrimidin-

53 63 75 g) and the reaction was Teft stirring at
230N lagetarider ni ght . The cal ci um carbonat e was
flltered off and the filtrate concentrated down and
water (750 m) was added followed by ethyl a etate (1
L). The et hyl
wat er, sodi um
bi car bonat e fJand] sat ur at echecordi um chl ori d The organic

Qyer magmesi um sul fifﬁ“ ered and

s once‘ﬁ‘at‘e‘d‘u’nd 7 Re ssure.
The crude prhvd Was purified by flash ro E?graphy
to yield 21.46 g (5}570/() of net hyl
3 amhN@:ohb MBI BARSAC: R @y&&hﬁ%ﬁé’ﬂ&[‘ﬁ 9. dqﬁyrﬂnidalab by1)]-N,N-
din¢tBylBratarnidd - (d)xa'q( @8&ynlg)oWh$ d;(smimr[ By 20 diplpyft acetidiaeitheh sodium

ac et
aldhhih o S e SR Rt uepin @ ca. 208 Afierabgyt 21 0.5
nfRél edniGHRAR- oﬂ—sdd}(l‘rﬁi | 0Bty hnd 0 8t &jﬁﬁ@?en& Jof Zorgﬂunelgve?e Qaded The
wer e di ssol ved in 4M HCI / di oxane (0.
reagtient Wen complets dftar &ch mrore. odﬁatﬁlewp@adadedrte tlmwacmcgmnd the product
Then,. th ea xXt,ure was h ed,to 800C
wb0 ERRT et el igh ot SreRR 5 oBatey Wi, srugptad sodium
bf&ﬁﬂ)ohﬁte ddoshugrhteBr Diupt Ichlogide OWhe oldanite] fyélo WasctrRE over sodium
over a Buchner runnel. The crude precipifate was

se, cd@@@@emdwcw&p@trat@eoywid) 1. 06 il (9@%é @f 2anemerl- é@btwno -4-0xo-

A P e

pwnsmdm 2 yI)) N N-d| rrethyl acetam de as a p| nk
solid [ 6- Bronp- 4- oxo- 3

- ben§§ﬂp(-’3 h%ré%%ﬂﬁﬁo%ﬁémcwowlapwﬂprﬁpﬂ&ﬁngmgrrz)[p-bromo -4-0x0-3-
benzyl(3-hydrothiopheno[3,2-d]pyrimidin-2-yl)]-N,N-dimethylacetamide.

HoN~ """ NHBoc o
o)
- S | Nige)
S N~ O Br—N Z -
Br | N N
L P |
N N HN

NHBoc

To a solution of N-bocpropylamine (3 eq. 1.14 g) in 15 ml of dimethyl
formamide, was added 2-bromo-2-[6-bromo-4-0x0-3-benzyl(3-hydrothiopheno[3,2-
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N, N- di et hyl acet am de.
2- (6- br ono- 4- oxo( 3- hydr ot hi opheno[ 3, 2-d] pyri m di n- 2-yl

w0 oo 1Ndsset hyl acetam de ( 1 eq. 2g) was di SSOP@BEUSI004/016954

DMF (20 m) and cooled to Sodium hydride (1.5 eq.
227ngy) was added foll owed by benzyl bromde (1.5 eq.
1.13m ). The reaction mxture was stirred at room
I r e S €0 d .
B e B e R e OB ch s e was
stﬂréd akM(t(Em tmmrﬂﬂfkﬁdve@ﬁ@hﬂﬂ&hﬂ(dch@%@%yﬂﬁtvby bdded to the mixture

et at e. e | ayer epar at ed and the organi c
ap Oligagw Y A Wk il LAISlSE GPARBDISHIPRAG, Water (4 washes),

ahll gﬁﬁﬁ%a%almﬂ@hs&d@ﬁ%%?%a&ﬁ@faggl WA KR dida su@t  decanted

organi c |layer was dried over s um sul fate, decan
anthdonomtretetir dived. Thh ecredeuthextoiex vas @urified yr ﬂlefshetdhrdzr;aatography to

ST S B 0P bbbt b ey 2 gromo-
o§@3'—l%n%l%3-h§r&%ﬂﬁé}ﬂf%ﬁo X pyRERERD- _I%Epﬂr}@ﬂﬂné’cﬂﬂa{?@ﬁhdéf

the desired N-benzyla ed | soner. € remai ni ng m xt ur e
MHs=p803f i ed on PREP HPLC and free-based to yield in

t ot al of 2=

bons SIEE I dr s pie B S PRSP HoA919F 45y - di m
diHyaydtRieRs[3D- Midtin2-ANB-(BimethRmtho)-2-oxoethyl]-4-methylb id
ﬂiygr ono- [ @ng%m) IAlf o}f}% 3( %%nz& (3- yd?}i)otehlyc;phénr?o 3, eznzam1 &
-d] pyri md| n- 2-yl)]-N, N-di net hyl acet am de.

2- [ 6- br ono- 4- 3 -benzyl £8cr hydr ot hi opheno
[32d]pyr| 2-yl)] -NINdi met hyl acet am de

988 was d| solved in @ [ [
sodi uanf/ele (@ eq. 3b8wg) wHshadded f d cby
br oniBfie 25 ul). Agper "about ZrhcQ

equi val ent s of so | um aQ_e_t_aI_e_an_d_,O 5 equi val\'en
brom ne were d. The reaction was conpl et B k\q 2

h nore. Water vva added2.t ¢V Hilan diaret | on and t

product was extradted int® ethyl acetate the

washed with nore W8B¥r, saturated sodi um bi carbonafigBoc
and saturated sodiumchloride. The organic |aygy, was
dried over sodium sul fate, decanted and concentrat ed

to yPdi#terbbuigxymespnyiaminaipiomplamiy Br Brbromookoxo-3-benzyl(3-
h%kig%_i@ﬁ g?@%g@g@%ﬁ%ﬁ%&gﬂﬁ]ﬂﬁﬂﬁ%ﬁe}éﬁ%{laéerpanq{de %i yleél.] 75 mg) was
dissolved in 2 ml of methylene chloride and the solution was cooled to 0 °C. Acid
chloride (3 eq. 51 ul) was added followed by the addition of triethylamine (5 eq. 91 ul). '
The reaction mixture was allowed to warm to room temperature and to stir at room
temperature overnight. 30 ml of methylene chloride was added to the mixture. The
organic layer was washed with water, saturated bicarbonate, saturated sodium chloride,
filtered and the filtrate was dried over sodium sulfate, decanted and concentrated in
vacuo. The crude mixture was purified by flash chromatography to yield 57.5 mg (64%)
of 2-(N-{3-[(tert-butoxy)carbonylamino]propyl}(4-methylphenyl)carbonylamino)-2-[6-
bromo-4-ox0-3-benzyl(3-hydrothiopheno[3,2-d]pyrimidin-2-y1)]-N,N-
dimethylacetamide, MH" = 696.1.

2-(N-{3-[(tert-butoxy)carbonylamino]propyl} (4-methylphenyl)carbonylamino)-2-

[6-bromo-4-0x0-3-benzyl(3-hydrothiopheno[3,2-d]pyrimidin-2-y1)]-N,N-
dimethylacetamide (1 eq. 53 mg) was dissolved in 4M HCI in dioxane (1ml). The
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Step 5. 2-( {3-[(tert-Butoxy)carbonyl am no] propyl
}am no) - 2- [ 6- brono-4-o0xo0-3 - benzyl (3 -hydrothi opheno
wQ 39024 djopy/ri m di n-2-yl)] - N, N-di net hyl acet am dBCT/0820040016954
a solution of N-bocpropylamne (3 eq. 1.14 g) in 15 m
of dinmethyl formam de, was added
2- br ono- 2- [ 6- br onb- 4- oxo- 3- benzyl (3 - hydr ot hi opheno
rbaidn ‘i’ﬁiﬁi’t{rﬁ Hadishiréd ¥ JdondMe rp@ Aol §C1f?tzg’H1P'§f §thdr %8 added and
1.06 g). The reaction mxture was stirred at room
deeampet afifu ridiowes repgdted 2Eahd theaeattamen{xhii® vias consenadidddo yield a

t,o th ixtur.e and the organic | ayer. wa shed,. wi_.t h .
YR P i o AL SREORADES Vs ay D80 ST Dingi e the solid
T3t ur @bshirkAdi UgoGid Or i feigedNe 95 ganiyg, | aygt@?g/azo\%l ed2_[N_(3_

over sodium sul fate, decanted and concentr
amheonsepid ¥ 4msthylphenydsanbanylaiam 2y 6 brasio-4-hrxodeiconyléip hy

t i.el.d 4 349 f . .

b ol S TR e PO eI nop. Abp o HOI sl
MHEM4598.10x0- 3- benzyl ( 3- hydr ot hi opheno
[3,2-d]pyrimdin-2-yi)] -N N-dinethyl acetam de, M+ =

580. $onfraapd . in Table 1 was prepared as described above. Compounds 1-4 and 6

%@3%}%2@%@&/ [ én'éh({gloﬁg R824 48N Ao ve %cg(roéo:rp’ﬂp%ﬁnd 5 starting

fifodh 2- d] pyddugt di n- 3f yl ) - Bep di metnyl anono) - 2-Bxse@ld 1112-({3-[(tert-
- 4- met hyl benzani

bztoe(wﬂ{mlatmwpg;%ﬂ}@a%aﬁyiﬁabﬁomﬁmwH}eétﬁavlﬁ%) -2-[6-b
R er S A iy et ey o

C4nDY€] Oor hetemparyl 8-(70)-chlwsideli ssol ved in 2 m  of

nmet hyl ene chloride and the solution was cooled to O
OC. Acid chloride (3 eq. 5 1 ul) was added fol |l owed by
the addition of triethyl amr%gl@leq. 9 1 ul). The
reaction mxture was allowed to warmto room
tenperature and to stir at roomtenperature overnight.

oOnm &f met Eél ene chl ori ﬁkz was adged to_the m xture.
PRPOHRY ani Y& Cvas was HYwit h hater Namg \ir at ed
bj car bgnat e, sgt@at ed| sagiym chl ofY-tleamindprapybdN4 hd3-benzyl-
the filltrate’ywas/dried|over sodi umtsubinateoxadgant ed
and concentraj€d 4 n vacuo. The cr udhydiothieh€][3y9R8]pyrimidin-2-yl)-
?gz :)/; i E*? gy(f&é’ﬁw—[@’?{ 0 ntat gg{ aph;f t Qé(&.‘lhﬁétﬁylﬁﬂmf))@
of 2- - ert - but oxy) caf, .
(4- et hyl phe“hyf% ar bonyl am no) YZ- ?6-95{%*1?%%-%2%%0}(%1@
benzyi{3—hydrothi-opheho—{ 32— d} pyfipi-dip-2- )1 -N
Ngi met Hyl acet , 5083 . N-(3-aminopropyl)-N-[1-(3-benzyl-
BY\CZ/)(N 6-bromo-4-0x0-3,4-
N’S/(O dihydrothieno[3,2-d]pyrimidin-2-yl)-
Oy-n SC'N'CH° 2-(dimethylamino)-2-oxoethyl]-5-
0 methylpyrazine-2-carboxamide
W HN
3 o p 618.0 IN-(3-aminopropyl)-N-[1-(3-benzyl-
e~ 4, 6-bromo-4-0x0-3,4-
N’SJ(O dihydrothieno[3,2-d]pyrimidin-2-yl1)-
Oy SCIN'CH’ 2-(dimethylamino)-2-oxoethyl]-4-
chlorobenzamide
of H,N
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= 696. 1.
2-(N-{3-[(tert-butoxy)carbonyl am no] propyl } (4- net hyl ph

wepykjicasbonyl am no) - 2- [ 6- br ono- 4- oxo- 3 PCT/US2004/016954

- benzyl ( 3- hydrot hi opheno [ 3, 2-d] pyrimdin-2-yl)] -N
Ndi met hyl acetamde ( 1 eq. 53 ng) was dissolved in 4M

HC _in dioxane (Ir‘d\ [hereaction mMxture was stirred

@Otmﬁo%mterrpg{r&&&re fon 3 g0 M |of ethef. was added

altd dcijarmeuyu Ul IIII S TWwads 1 C[JCcll [S4¢ Al lIIC

reactian mxtu 9@3 cONcGHRr at ed tgl( 3p§° ]t\Ie[1 -(3-benzyl-
solid. |Preck vate in the ether was "0

filtered and Fopbined With the sol |CBhydmféleéleE§b2 Algrimidin-2-yl)-
sol i ds |yi el degt™ 5‘ Mg (%$2% of 2-[ N-Blimethylamino)-2-oxoethyl]-6-
am noprlopyl ) t hyl phenyl ) car bonythethylngptinamide

- 2-[ 6- br ono;, 4- oxo- 3 - benzyl (3-

hydrotti opnenul —dipyrimdim2=yiy t _
af de das the, zjgalt Mi98598. 1. ¢ oun?c:O lr]ﬁlﬁe[glé benzyl
1 was preﬁ‘a descli bed above. tﬁjﬁg f 2 and

in Tablle e i m anal ogous Beksdlnypagdin-2-yl)-
above flo ?gd 5 sfarting fromZptdbasidylagringtlepxesthyl]-4-
p

of Exaan el ({3- [ (tertbut oxy)methylbenzamide
car bonyl am n ropyl } a@m no)-2-[ 6- br ono- 4- oxo- 3
-oenzy|(5 -

hédr ot hi d] oyr iGH9di n- 2- y| é{ AR %Pg’tl)hyﬂécetbenzyl
ani de and 6@12/?%4 ondi ng aryl - C(:O %ﬁfh? Gin2nl
het erogryl - C(ZQ<chl orifde. TABLE | gél?y Bolsr s dpytipddin-2-yl)-
described in I ﬁpl e 2] conpounds P-@iRgthglagpper-expethyl]-6-
have arl Eg5 b| tory|activity at chivromisgingmidess

t han about - nWl Sone|of the conpopunds have an | C50

of Tess than about 10 mM and Cértain others of the
conpounds have an 1C50 of less than 1 nM Exanple 2

Assay for Determining KSP Activity In this exanple, a

r epr &sary tht pweedure desaribed &s Byarhple 2 ebmapoimlis igh WaR shown to have
activity is described. Purified mcrotubules from

aiy ddgP nehibiteryractimte apar Khasetkss thom dbptiozk gMet Some o€ the compounds

have an ICsq of less than about 10 uM, and certain others of the compounds have an ICs

oflessthan 1 puM.

Example 2
Assay for Determining KSP Activity

In this example, a representative in vitro assay for determining KSP activity is
described.

Purified microtubules from bovine brain were purchased from Cytoskeleton Inc.
The motor domain of human KSP (KSP, KNSL1) was cloned and purified to a purity of
greater than 95%. Biomol Green was purchased from Affinity Research Products Litd.

Microtubules and the KSP motor protein were diluted in assay buffer (20 mM
Tris-HCL, pH 7.5, 1 mM MgCl,, 10 mM DTT and 0.25 mg/mL BSA) to a concentration
of 35 ug/mL for microtubules and 45 nM for KSP. The microtubule/KSP mixture was
then pre-incubated at 37°C for 10 min to promote the binding of KSP to microtubules.
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

-43-



10

The notor domain of human KSP (KSP, KNSLI) was cl oned
and purified to a purity of greater than 95% Bi onpl

w@@en1wss purchased from Affinity Research Prpdius®o04/016954

Ltd. Mcrotubules and the KSP notor protein were
diluted in assay buffer (20 MM Tris-HO, pH 7.5, 1 nM
MgCl 2, 10 M DTT and 0.25 ng/nL BSA) to a

§ an gf d .
1PASERR 4 B0 AP O, O St e o aofBuMubutercsp
spludon veas kdtiedl tcathe%’ﬂ)ﬂcbmpoﬁlm miixtuteo ’ﬂneoplﬁtes wdte incubated at room

bi ndi n f KSP to m crot.ubyl es. ATP o dil uted
tETEPL AU OE A a it b ed %*I 1M DA 03 1 ¢ Ipoh (e was added

td CacAF 1. Wehd pm{esw@e in%asat&g £ ﬁi@nﬁﬁ% m%h 'thdombf@ance at 630 nm

contai ning 1. compounds 1N
W25 d@t_ermineATFBlgmom ﬁmfm refigerg tis atmalm@uue@m lm;sed 35e m‘that afetects the
i Cr ot buIe/KSP SO d t.o the ATP/
b etrorute PRt ey ler SendlnGray 2 oVictor 11
rda@er. 1T coﬁ@énﬁeﬁh@n%@a&i‘ cdn‘ﬁ%thﬁﬁtfblom‘%@ ‘?ﬁlh@i‘ﬁon Qﬁkbﬁl-wé’sf calculated by
Bi orbl Green was added to each wel|. pl at es wer

nppléngen regredsinn Bsing ejther Xhbitt foe rEXtChleOJaBgsmbM@ en@lys1s$0ftware by
1§§%a§%§8?&3 ned Bi onol Green reagent is a malachite

ye that detects the rel ease of inorganic
phos Piigitlee thdgireeapE eneiddher®i 8 ahe IBGenti®adhatsS bB&h Allustrated and
Victor |l reader. The concentrati on of each conpound
desstibsdoti WHY Be tappreciate that vizasions| changes eapnbhe mealei theesin without

. ' [ ' I Excel or Prismdata
dé%%ﬁ%éﬁégggggﬁg?gﬁ%%gﬁé3%%Eu£mggé?mare Inc. Wiile the
preferred enbodi nent of the invention has been
illustrated and described, it will be appreciated that
various changes can be nmade therein w thout departing
fromthe spirit and scope of the invention. The
enbodi nents of the invention in which an excl usive
property or privilege is clainmed are defined as
follows: 1. A conmpound having the fornula: wherein Q
is heteroaryl; Xis Oor S; Rl is hydrogen, or
substituted or unsubstituted al kyl, al kenyl, al kynyl,
aryl, heteroaryl, heterocyclyl, alkylsulfonyl, or
aryl sul fonyl ; ‘
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R2 is hydrogen, or substituted or unsubstituted al kyl,
al kenyl, al kynyl, aryl, heteroaryl, heterocyclyl,
wa@bkdoghi sob$ onyl , aryl sul fonyl, al kyl carboxy, PCT/US2004/016954
am nocar boxy, am nocarbonyl, or al kyl sul fonam do; or
COR7, CO2R7, CONR8BR9, S(O) 1nR10, or SO2NR11R12 ; R3 is
cyano, substituted or unsubstituted arylsul fonyl, or
CONR
unsug[?gletngffbéﬁ x{l{ gf &gqﬁi engi;é)flslﬁ' Qﬁ'&%}%%{l @)gclﬁé'lye property or privilege is
chﬁhedd&nkﬁne®ashmbeeocyclyI or L-R13 , mhereln Lis a
A -d O saturated or unsaturated branched or unbranched
carbaqn chajn co in n r. nmore nethyl ene groups,
wher €i n orieCYR ﬁ%% @TEW@’ Br oups are optionally
I ndependent |y replaced by O N, or S; and wherein L is
optionally substituted with one or two oxo groups and
one or nore C - O branchegd or unbranched al kyl
optional ly substltuted by Jlone ROT more hal ogen at ons;
R5 i s hydrogen, d oL unsubstituted aIkyI
al kenyl, al kynyl , @%J( teroaryl, or
heterocyclyl or COR7, 8R9, or SCXn)RlO; R6
i s hydrogen, hal ogen, hydroxy, nity¥ o, amino, cyano,
al koxy, al kyl thi o, nethylﬁg or hal oal koxy; or
substituted or unsubstituted aIky al kenyl, al kynyl ,
aryl, heteroaryl, alkylam no, d|aIkyIanino,
al kyl sul fonyl, aryl sul fonyl, alkyl carboxy,
carb yanido, am nocar boxy,
anlnggér ogﬁﬁh&%kgg kyl sul fonam do; R7, R8, R9, R10, Rn
, anX B120a8e i ndependently sel ected fron1hydrogen or
substltuted or unsubstituted al kyl, alkenyl, alky

aryl Rinist Bydsagsp  orofubgfiittedoey @rlwbstlwengﬂqhdalhmylo .allmyl aryl,
fbba%h e{t&%@xﬂ:&l ?&Eﬁ%& fdPa?¥1§11fo .7- menber ed

roc 3 is_am no,
aI ky%mSnbydr@gend.cﬁl wwmedoor @rlswwttth abked ekenyl, alkynyl, aryl,
nsub t t ed an o, .0or hete o clyl; m=0, 1, or
h%er v | uer@cy }l;l Za]ﬁj(ésgugonyé,{ %rpfgu gl@fl%; n%lkglcarboxy, 'aminocarboxy,
amhﬁlﬂfcﬁfb?ﬁylt)l slalduyylaﬂfbﬁam&bi eosalOR,, WO R OACONR.R,, S(O) R, or
t her eq

SO,NR, R, ;

R, is cyano, substituted or unsubstituted arylsulfonyl, or CONR,R,;
R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

10°

heteroaryl, or heterocyclyl; or L-R.,, wherein L is a C1-C10 saturated or unsaturated

13°
branched or unbranched carbon chain comprising one or more methylene groups, wherein
one or more methylene groups are optionally independently replaced by O, N, or S; and
wherein L is optionally substituted with one or two oxo groups and one or more C1-C10

branched or unbranched alkyl optionally substituted by one or more halogen atoms;

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy,
aryl, heteroaryl, or heterocyclyl; or COR,, CO,R,, CONR R, or SO( )R1o’

R, is hydrogen, halogen, hydroxy, nitro, amino, cyano, alkoxy, alkylthio,
methylenedioxy, or haloalkoxy; or substituted or unsubstituted alkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkylamino, dialkylamino, alkylsulfonyl, arylsulfonyl, alkylcarboxy,

carboxyamino, carboxyamido, aminocarboxy, aminocarbonyl, or alkylsulfonamido;
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2. A conpound of Claim1l, wherein Qis thienyl,
thiazolyl, imdazolyl, pyrazolyl, pyridyl,

wEosdawssyl , pi perazinyl, azetidinyl, triazolBCT/US2004/016954
benzi m dazol yl , benzot hi azolyl, or benzoxazolyl. 3. A
compound of Caiml, wherein Qis thienyl. 4. A
conpound of Caiml1, wherein Qis pyridyl. 5. A
conpRinR R CIRNR1, antleRg) aresiidspéridenibe selebtell from hydrogen, or
cgq&[‘tl ges aryl al k}{ g;fr Ofraﬁqléral kyl,
SHET 162 Ot Ryfpied afkh clirapyl allamyl Pk hesapagyls or heterocyclyl; or R
afgaRkygmmo YR, ' | KA. 1.6~ un .
of ai mmf} ael\AnEeBé% (rt:ik)e(ﬁlu{sofg%m@;] c%}répotl?ng I%Iﬁ%%?rﬁa%ocydw or
heteessclic gl s arylalkyl. 8. A conpound of Caiml,

whergjn R1 is benzyl.. 9. A ¢o und of Caimi1l,

wher €l1h lﬁzarpglohf@f% Oarft é&&ﬂ%im@eﬂm subgiituted or unsubstituted
i.fn 9, wherein R8 and RO are

g?%gg%gn%gg%{efo?yggpect ed from hydrogen, nethyl, ethyl,

or i sopriopydr.2;3dd A conpound of Caimil, wherein R4 is

L-R13 . 12, A conpound of Claim 11, wherein L-R13 is
am ndal Q’yli’.zi@r.39,&rcorrpound of Claim11l, wherein L-R13

is a

i ol g1 AR phst AP IR te 803 opprpdrpep fhereot.

wherein L-R13 is am nopropyl. 15. A conpound of Claim

1, wRerei A RoinpoimddpD@daim dl, kyllerciar @ is GiengdRAiazd81, Anidazolyl,
conpound ofldaigﬂl, erein Ry is R7. 17. A o
PEBRIBEn&YBIa BriHegisyl hkstrinyly #s0dimbb: fidrobd, drenzimidazolyl,
bérisuhstol I,Ll(grqﬁng(;)aégolg[ heteroaryl. 18. A conpound of

Claim 16, wherein R7 is al kyl- or hal ogen-substituted

aryl, 19. A conpound of Claim 16 wherein R7 is
subs#8i t ut &ccosrpoynd abStaimut sdersireyik thignydi dyl , or
pyrazi nyl .

4, A compound of Claim 1, wherein Q is pyridyl.

5. A compound of Claim 1, wherein substituted alkyl comprises arylalkyl,
heteroarylalkyl, heterocyclyalkyl, aminoalkyl, alkylaminoalkyl, dialkyaminoalkyl, or

sulfonamidoalkyl.
6. A compound of C}laim 1, wherein X is O.
7. A compound of Claim 1, wherein R; is arylalkyl.
8. A compound of Claim 1, wherein R, is benzyl.
9. A compound of Claim 1, wherein R, is hydrogen and R; is CONRgRy.

10. A compound of Claim 9, wherein Rg and Rg are independently selected

from hydrogen, methyl, ethyl, or isopropyl.
11. A compound of Claim 1, wherein R4 is L-Rys.

12. A compound of Claim 11, wherein L-R;3 is aminoalkyl.
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20. A conpound of Claim1, wherein R6 is hydrogen,
al kyl, chloro, or brono. 21. A conpound having the
wo eoomk@ss wherein X is Oor S Yl is S O or MNRAUSHNG016954

Y2 is CRL5 ; or Yl is CR15 and Y2 is S50, or NR14 ; or

YL isNand Y2 is S, O or NR14; or Yl is S, O6NR14 and

Y2 is N, wherein, the dashed |ine represents a double

bond Y1 [ ;1 an oublg bopd to.

Y2, \/\%13gn YAI %ﬂd I\?iCRéleR ytljlr oggvr%lgreglr 2 %?tl ut alaunopropyl,

aikylamwpmpwi wt dohliglldpinopmipkenyl , al kynyl, aryl,
heteroaryl, heterocyclyl, alkylsulfonyl, or

cncubti ¢k sbmaryfor e vy afs aopropyl

heteroaryl, heterocyclyl, alkylsulfonyl, arylsulfonyl,

al kylisar bqwomp@imaqqambﬁm wﬁéfbﬂﬂ 5 Rty ben, Qlkyl, COR:
al kyl sul fonam do; or COR7, ’ q;%q Fé%@n 8) arr]}{:&or 7

or SC2NRn R12 ; R3 is cyano, substltuted or
unsuld$t i t u‘%e@nawwdsmqlmﬂ WhareigBR8BOR/RA i s

hydr ogen, or substituted or unsubstltuted al kyl ,

glr k(Erlyng 6}& v\%ﬁ?el i tlanﬁ %‘r? ?J s@gtgt%{e%ccyrclhﬁ/substltuted aryl

anhstetaardt ed br anched or unbranched carbon chain
conpri si ng one or nore methyl ene groups wher ei n one

Cepl aea By copirgra g B T Sukbie fa T e Bpflosar mpstited arst

substituted with one or two oxo groups and one or nore

A - d10. br anchegothd WIMCRRENES wHekdlh ©pPtd Qﬁﬁltlltﬁfed or unsubstituted
substituted by one or nore hal ogen atons; R5

s ayEidyL, oF PE@ESYl-t ut ed or unsubstituted al kyI
al kenyl , al kynyl, al koxy, aryl, heteroaryl or

het er, gCyC Ly .J;o cfugg%,ﬁlﬁ%ﬁahe% 8 nghy %ﬁ&%ﬁlgro or bromo.

i s hydrogen, roxy, ni
al koxy, al kyl thi o, nethyl enedi oxy, or haloalkoxy, or
subs®ilt ut @dcampamnd hbsingtthd foemalakyl , al kenyl , al kynyl,

X
,Y‘I N/ R1
R6—<, ,
. P R,
Y3
N Rs
NI

wherein X is O or S;

Y i8S, O, or NRy4 and Y5 is CRys; or

Yis CRysand Y2 is S, O, or NRyy; or

YiisNand Y,is S, O, or NRy4; or

Y1is S, O, NRy4 and Y5 is N;

wherein, the dashed line represents a double bond to Y;, when Yj is CRys5 or N,
and a double bond to Y5, when Y5 is CR;5 or N;
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aryl, heteroaryl, alkylam no, dialkylam no,
al kyl sul fonyl, aryl sul fonyl, al kyl carboxy,
W@ 20000X5% ni no, car boxyam do, ani nocar boxy, PCT/US2004/016954
am nocar bonyl, or al kyl sul fonam do; R7, Rg, R9, R10,
R11, and R12 are independently sel ected from hydrogen,
or substituted or unsubstituted al kyl, al kenyl,

;'9 ky rm is ﬁwﬂogerh e gf&whed oF Sk ﬁﬁ&fl%llyl afkeﬁg Pnyl, aryl,

Ri2 taken toget her orma
hztmwﬂehqdrocaclbbau@lsutfomyl orerglsalfyrilj ¢ ring; R13 is

amn : t ; é:ggérp Oor. Qﬂbsghﬁéd(%l‘ q{ﬁ'sﬁ]l%’tmﬁ&} %ﬂ@,i'afklééﬁrqfﬂ(ynyl aryl,

unsub gdani dino or heteroc

HtefodrideRaeRRPEILY 8L 2GRy I %ﬁyﬁh tek R"érbolxz aIPmocarboxy,
bsti.t ut ed tit t d ken
aiﬁﬁw'rh?ét‘/ rsgiﬁimslﬁ?gq%'&l agey &bﬁ RO, yQON%SRa: PR, Or

dORR gutonmers, pharnmaceutically acceptable salts, or
prodrtigd thereof. 22. A conpound of O aim 21, wher ei n
substR tisieyhoasubglitutedmy nmséﬁtlulrchl eayllsyllfonyl or CONR R;

gleL )e/:r ar y%ﬁf&é‘?ﬂ %ﬁ%ﬁ%ﬁ% qggqbstl %ﬂqul( alkenyl, alkynyl, aryl,

h%téhfe@ila@} therkdoyblyR3er I@O'Tﬂ'ﬁéi@ﬁﬁ pfisG @il Bl cath@IehNurSaturated
i s A conpound of ¥ aim 21, wherein RL is

baam,ch@d &ydnbrﬁﬁhed%e@bﬂ’p&milﬂc&ﬁp@u@g Sne2dr, m¥eeh&h eﬁQ—gﬂoﬁps wherein
benzyl . 26. A conpound of Caim 21, wherein
ORG QF BYEN MSHhYles greuRsENRERtionaly . mm%%@wapl@ce@saw or S; and

vﬁ-@ derlfggelﬁ %bﬂorﬁﬁl %ﬂgsetft%ﬁt Fl‘rvﬁth &%e&et@g l Qf%lgpesl a%l oen% Jr rn?o?e C1-C10

| sopr opy fpoun
bmfncﬁchmrrnnbianchtk@lkﬂmpﬁon&lly&ulﬁﬂi&uted&@ ond of aigRe hﬁ]ld g&f atoms;

d ] . co und
L 38R B, RSP TR i i L SOTRYRS, aory,
a@ll,ld)dtanaryb pr betytocyelyl; d @I0RY| GOMR N QMNRQR oBd0 AR

daim 28, wheréin L-R13 i s dm no ?“63;
Corrp%un % ydrogen, halogen, hydroxy, nitro, amino, cyar?o g oxy, alkylthio,

methylenedioxy, or haloalkoxy; or substituted or unsubstituted alkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkylamino, dialkylamino, alkylsulfonyl, arylsulfonyl, alkylcarboxy,

carboxyamino, carboxyamido, aminocarboxy, aminocarbonyl, or alkylsulfonamido;
R, Rg, Ry, R, R, and R, are independently selected from hydrogen, or

substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; or R,
and Ry, or R, and R, taken together form a 3- to 7-membered carbocyclic or
heterocyclic ring;

R,; is amino, alkylamino, or dialkylamino; or substituted or unsubstituted
guanidino or heterocyclyl;

Ris and Ry5 are independéntly selected from hydrogen, or substituted or
unsubstituted alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl;

m=0,1,or2;or

the tautomers, pharmaceutically acceptable salts, or prodrugs thereof.

22. A compound of Claim 21, wherein substituted alkyl comprises arylalkyl,
heteroarylalkyl, heterocyclyalkyl, aminoalkyl, alkylaminoalkyl, dialkyaminoalkyl, or
sulfonamidoalkyl.
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32. A conpound of Caim 21, wherein R is hydrogen,

al kyl, aryl, or COR7. 33. A conpound of Caim?21,
wob@rainsikRs is COR7. 34. A conpound of C ai m 3BCT/US2004/016954

wherein R7 is substituted or unsubstituted aryl or

heteroaryl. 35. A conpound of Claim 33, wherein Ris

al kyl - or hal ogen-substituted aryl. 36. A conpound of

d ai m333, M@&ﬁﬁéﬁd%dl§n§yﬂ%ﬂe}%£§@i @ unsubstituted

phenyl, pyridyl, or pyrazinyl. 37. R conpound of Claim

21, wherein R6 is hydrogen, alkyl, chloro, or

br om2438. Aceoppudred Heivi 2l wWheeeih B nudrgtalkpiher ei n, A,

B, D, and E are independently selected from N CH, or

CR6, i th fhe prowi t-h at. | east .one, but no nore
t han Po d C%?B%],n If)),%%é?l 1&?’@%?“%11%0@6 Ydr ogen, or
substituted or unsubstituted al kyl, al kenyl, alkynyl,

aryl 26het ef eanydundRECHIOCYIC MHerei@IRk ¥d 15#drd @RYend R3fis CONR3R.
arylsul fonyl; R2 is hydrogen, or substituted or

unsubstituted al kyl,_ al kenyl, al kynyl, aryl, .

het eggar ylA CW@P@P&%&?}H} % wherein Roapd Rozarg findepensiently selected
I M 850 Wb thyRMBRACH 8 Ypy1 @M nocar bonyl , or

al ky*su%fénamyg’o;ﬁgg’r é%,pycogm, CONRSR9,  S(O) 1nR10,

or SO2NRn R12 ; R3 is cyano, substituted or

unsuB8t i t vt ednpoupl of Hlamd 1, whereCRIRBRORR. is
hydrogen, or substituted or unsubstituted al kyl,

o eni 3 LR L S RLRR

unsat urated branched or unbranched carbon chain

conpBisi NG\ oremPouritbr ef Metibih ey, grvlepsin WO, §i Ns ONgninopropyl,

aﬁ% mor e net hyl ene groups are optionally independently
Knyaerropyl. ¢ dialkylgminoprepyd wherein L is optional |y

substituted with one or two oxo groups and one or nore

a - bran : h ln opt

SUbsT1 T Ut o by s o CREA S R LR PR bl

hydrogen, or substituted or unsubstituted al kyl,

al ked¥d , & dopmpiund af Kby, 21, wherein Rs is hydrogen, alkyl, aryl, or CORy.

33. A compound of Claim 21, wherein Rs is COR.

34. A compound of Claim 33, wherein Ry is substituted or unsubstituted aryl

or heteroaryl.
35. A compound of Claim 33, wherein Ry is alkyl- or halogen-substituted aryl.

36. A compound of Claim 33, wherein Ry is substituted or unsubstituted
phenyl, pyridyl, or pyrazinyl.

37. A compound of Claim 21, wherein Rg is hydrogen, alkyl, chloro, or

bromo.
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aryl, heteroaryl, or heterocyclyl; or COR7, CO2R7,
CONRBR9, or SQO(m R10; R6 is hydrogen, hal ogen,
wh@roxss nitro, am no, cyano, al koxy, al kyl t hP@T/US2004/016954

met hyl enedi oxy, or hal oal koxy; or substituted or
unsubstituted al kyl, al kenyl, alkynyl, aryl,
heteroaryl, al kyl am no, dial kyl am no, al kyl sul fonyl,
aryl sul fonyl, al kyl carboxy, carboxyaninoi
car baygyam 5ggﬂ3%% I ocar bonyl , or
al kqugﬁl f(ﬁg"m do; %I%Qﬁé/fon’%mﬁo R11, and R12 are
i ndependent |y selected from hydrogen, or substituted
or unsubstituted al kyl, al kenyl, al kynyl, aryl,
het eroaryl, or heterocyclylj] or Rand R9, or Rn and Rl12
taken together forma,3- td|7-menpered carbocyclic or
heterocyclic ring;gR hs~a o dl kyl ami no, or
dlalkylan1no ? unsubsti t ut ed
guani di no or % 0, lgor 2; and p O, 1,
2, or 3; or the tautog eutiically acceptabl e
salts, or prodrugs thereof 39. he'%bnpound of C aim
38, wherein Ais N 40. The co mu\d of Cl aim 39,
wherein Dis CR6 and R6 is cit RKl. The conpound of
Claim38, wherein Ais N, B and E are CH Dis CR

42. A conpound of 38, wher

238 S?’Yl‘{ef?glggi % &94 aI}f‘oE’rﬁWi 1§@g)egqiegﬂtlé(| sggepted from N, CH, or CR6 with the
pRALES BRfd Ftkaqe b@ﬁig@&&%ﬂ&y@o}%@A B0 K

al kyl am noa yam noal kyl
sul f Gaasi Mgem .or4&bstitutdnpio umshbeﬁtufédaalhyESalkmt}er gikgnyl, aryl,

C ai.m 8 wherein Rl is
hép k%ﬁ%em%lﬁAqgéﬁlﬁ’Bg‘ﬁﬂi’ﬁk %@15@?‘9 ORYk8, wherein RL is
benszl2 isdigydrégeno rop osubsttitnfed Com iummdStituvdde biklyl) &RReriy, alkynyl, aryl,
hydrogen and R3 is CONRBR . 47. A conpound of Claim
hatgroayler lasteroR®lend alkglsa]f@l}{ln depkndent] yalkgcaboey aminocarboxy,

aminocarbonyl, or alkylsulfonamido; or COR,, CO,R,, CONRGR,, S(0), R
SO,NR R,
R, is cyano, substituted or unsubstituted arylsulfonyl, or CONR(R;

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl,

100 O

heteroaryl, or heterocyclyl; or L-R,;, wherein L is a C1-C10 saturated or unsaturated

branched or unbranched carbon chain comprising one or more methylene groups, wherein

one or more methylene groups are optionally independently replaced by O, N, or S; and

wherein L is optionally substituted with one or two oxo groups and one or more C1-C10

branched or unbranched alkyl optionally substituted by one or more halogen atoms;

R, is hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, alkoxy,
aryl, heteroaryl, or heterocyclyl; or COR,, CO,R., CONRSRQ, or SO( )RIO’

R, is hydrogen, halogen, hydroxy, nitro, amino, cyano, alkoxy, alkylthio,
methylenedioxy, or haloalkoxy; or substituted or unsubstituted alkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkylamino, dialkylamino, alkylsulfonyl, arylsulfonyl, alkylcarboxy,
carboxyamino, carboxyamido, aminocarboxy, aminocarbonyl, or alkylsulfonamido;

R, Re, Ry, Ry R,;, and R, are independently selected from hydrogen, or

substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, heteroaryl, or heterocyclyl; or R,
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from hydrogen, nethyl, ethyl, or isopropyl. 48. A

conpound of Claim38, wherein R4 is L-R13 . 49. A
we@eeospouwess of Cl ai m 48, wherein L-R13 is am noaP&yUS2080016954

A compound of Cl aim 48, wherein L-R13 is am nopropyl,

al kyl am nopropyl, or dial kyl am nopropyl. 51. A

conpound of C aim 48, wherein L-R13 is am nopropyl.

afd CRIPOUMR], GindCRa| MAIRR, toabBEL Bk i35 oy dHagebered! é%)‘lbocychc or
aryl’ or CRrR7. 55 A conmpound of Caim4l, wherein R5
hne&r@@ﬂ?cnﬁg, A conpound of Caim 53 wherein R7 |s

substg t 'aﬁfs e%n% 0,1 g%i{dot ui-eg; Qﬁt ?Jb%ﬁﬁ%éd o2 Pundibstituted

conpouh wher el'n s 3l

ghﬁhegl%%r%{gﬁydygg,qed aryl . 56. A conpound of C aim 53,
wherein R7 1s”substituted or unsubstituted phenyl ,

pyri dlyFO d)forp%;raadl nyl. 57. A conpound of C aim 38,
wher ein Fi(; ydr ogen, al kyl, chloro, or bronp. 58. A
comp&int 5é 8cté from N (3-ani nopropyl ) - N

1-
Ej] p§/?ﬁ1ﬁt@3§%ﬁer@§ Pjﬁﬁg&?ﬂ?%g? ﬁ%eg%b%g‘)ﬁﬁ%&%%ﬁ% ?E%?gm n

e- 2- car boxam de; 3-am no yl)-N- [1-(3
- ben?yI - 6-T@p@nmm @f@lamaB ¢1@t1’ni o[ 3, 2-
d] pyri m di n-2-yl)-2-(di net hyl am no) - 2- oxoet hyl ] - 5-net h

17§ oy <GREPERES Chim B IO CRY R 5 clore.

d] pyri m di n-2-yl)-2-(di net hyl am no) - 2- oxoet hyI ]-4-chlo

r obed an déae compound of Claim 38, wherein A is N, B and E are CH, D is CRs,
kg anm nopropyl)-N-[1-(3- benzyl 6- br ono- 4- oxo- 3

and, 8t hi eno[ 3, 2-

d] pyri mdin-2-yl)-2-(di met hyl am no) - 2- oxoet hyl | - 6- met h

yl ni gqot i nayrtaligpold( & @i aR! %)élle)rr Nrbs’ututed alkyl comprises arylalkyl,
[ 1- (3- benzyl -6 br onp- 4- oxo- 3 , 4- di hydr ot hi eno[ 3 Zp

h@lqewrylﬁlkml nhezelypyd}?alkyis restihgallayh m&ﬂ@nm@&b’hydﬂaﬂwamdalkyl or
SIXIfonamlgonﬁkﬁ

43. A compound of Claim 38, wherein X is O.

44. A compound of Claim 38, wherein R; is arylalkyl.

45, A compound of Claim 38, wherein R, is benzyl.

46. A compound of Claim 38, wherein R; is hydrogen and R3 is CONRgRo.

47. A compound of Claim 46, wherein Rg and Ro are independently selected
from hydrogen, methyl, ethyl, or isopropyl.

48. A compound of Claim 38, wherein R4 is L-Ry3.
49, A compound of Claim 48, wherein L-R;3 is aminoalkyl.

50. A compound of Claim 48, wherein L-R;3 is aminopropyl,

alkylaminopropyl, or dialkylaminopropyl.

51. A compound of Claim 48, wherein L-R;3 is aminopropyl.
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N- (3-am nopropyl)-N [1-(3-benzyl -6-brono- 4- oxo- 3
, 4- di hydr ot hi eno[ 3, 2-

waelR@ynivwsgli n- 2-yl ) - 2- (di met hyl am no) - 2- oxoet hyP¢F6S100d/016954
roni coti nam de. 59. A conposition, conprising a
pharmaceutically acceptable carrier and an anount of a
conpound of Clains 1, 21, or 38 effective to inhibit
KSP a@ti vi i Jurran; ' i
i st er's P RoRd U TBPS8 AMCAR 1S PR RELEH By and pr COR:.
further conprising at | east one additional agent for
t he t33eat renompdulafddaim 41, whthein RenpC&R7i on of C ai m
60, wherein the at |east one additional agent for the

L opor-Bcan A SEREPERLehElat 2ar PP R it PUBEHERL o unsubstitted ary

ophblettaygur aci |, leucovorin, carboplatin, cisplatin,
docet axel , paclitaxel, tezacitabine, cyclophospham de,

vi nca al kal oi ds, ant hracyclines, rituxi nmab, and )
t r astz unetbcomgpound ofilpatd 3. gvherqie By iihalksl- ephelpganosubsijtuted aryl.
nmodul ation of KSP protein activity conprising

adm Hs5t 1A MWntiBuAd MTCHIR’ 2 WHBRLinSKD)E SundfhulBe W @lsubstituted
such treat nent "an effective anount of 'a conpound of
pBeaylmyridyl, 2t pycrzinc38. 63. The nmet hod of C aim 62,

wherei n the conpound has an |1 C50 val ue of |ess than

about_.25 nMin a cell. proliferatian gassay. 64. T

morhad. of AIAMEOBE SfGRER 7 HEORARs o i temmalyl, chloro, or
besmoA nethod for inhibiting KSP activity in a human or

ani mal subject, conprising admnistering to the human

or ani mal subject a conposition conprising an anount

of a S8onpdusmpdund sgiegied fropk, or 38 effective to
i nhibit KSP activity the human or ani mal subj ect.

66.
A tl | SO i A g
ani il CogRept S ETS G AT L AR PLR ' Pty B el
or anipyaimidine}-gHt2-adimethytsiiho P2-oresthyliSiragnéad-carbormhide;
of a compound of Clainms 1, 21, or 38 effective to

' i bi KS tiyi t h ' | ' L.
| nhi ?\}-23-am11:1310%190p|yi/)|-1&y[1-(?—%enz%?—%[]brggno-a -L)}rgc?-3,4s-(!1{1gjy(%gthieno[3,2—
d]pyrimidin-2-yl)-2-(dimethylamino)-2-oxoethyl]-5-methylpyrazine-2-carboxamide;

N—(3-amin6propy1)—N—[1—(3 -benzyl-6-bromo-4-0x0-3,4-dihydrothieno[3,2-
d]pyrimidin-2-yl)-2-(dimethylamino)-2-oxoethyl]-4-chlorobenzamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-6-bromo-4-0x0-3,4-dihydrothieno[3,2-
d]pyrimidin-2-yl)-2-(dimethylamino)-2-oxoethyl]-6-methylnicotinamide;

N-(3-aminopropyl)-N-[1-(3-benzyl-6-bromo-4-0x0-3,4-dihydrothieno[3,2-
d]pyrimidin-2-yl)-2-(dimethylamino)-2-oxoethyl]-4-methylbenzamide; or

N-(3-aminopropyl)-N-[1-(3-benzyl-6-bromo-4-0x0-3,4-dihydrothieno[3,2-
d]pyrimidin-2-yl)-2-(dimethylamino)-2-oxoethyl]-6-chloronicotinamide.

59. A composition, comprising a pharmaceutically acceptable carrier and an
amount of a compound of Claims 1, 21, or 38 effective to inhibit KSP activity in a human

or animal subject when administered thereto.
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67. The nmethod of Claim66 further conprising

adm nistering to the human or animal subject at |east
wop@sadosg | onal agent for the treatnment of canPer/USBB4/016954

The nmethod of Caim67, wherein the at |east one

addi tional agent for the treatnent of cancer is

sel ect ed fromirinotecan, topotecan, gentitabine,

gl eeyp bﬁfecm Sﬂo@moﬁ Jt eREQ U5r9aﬁfrl!her k&ﬂ?ﬁ%ﬁ% lalleast one additional

car bopl at| n 'at1 n, taxanes, tezaci
agmﬁlfo:ﬂheﬁﬁhmandefcancma al kal oi ds, i matinib,
ant hracycl i nes, rituximb, or trastuzunmab. 69. A

co Clalrrsl 38for se in the ..
¢ b ion: Y CoRmagiion B Clais() s et Isttbe ditiopal agent for
tigel ﬁe@tﬁlehﬂ of Q%né@rik'fﬁféﬁﬂéﬂeﬁ&{l BinBREkE APBHECAO gebRabine, imatinib,

treatnent of cancer. . kit, conprising a conpound
tektugimabys S4luopdyrawlk, I@chdna q@dmho@m i gispdatin, odocetalel, paclitaxel,

AR G bV it ARG Holloa,

thabal-bhimry anount of the conpound.

62. 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 Claims 1, 21, or 38.

63. The method of Claim 62, wherein the compound has an ICso value of less

than about 25 pM in a cell proliferation assay.
64. The method of Claim 63, wherein the condition is cancer.

65. 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 Claims 1, 21, or 38 effective to inhibit KSP activity the human

or animal subject.

66. 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 Claims 1, 21, or 38 effective to inhibit KSP activity the human

or animal subject.

67.  The method of Claim 66 further comprising administering to the human or

animal subject at least one additional agent for the treatment of cancer.

68.  The method of Claim 67, 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, or trastuzumab.
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69. A compound of Claims 1, 21, or 38 for use in the treatment of cancer.

70. Use of a compound of Claim 1, 21, 38 in the manufacture of a medicament

for the treatment of cancer.

71.  AKkit, comprising a compound of Claims 1, 21, or 38 and a package insert
or other labeling including directions for treating a cellular proliferative disease by

administering an KSP inhibitory amount of the compound.
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