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“cancer in . 2001. Cancer s t

of neopl asnms such as cancer. Cancer is a disease

mar ked by the uncontrolled gromh of abnormal cells.
10 Cancer cells have overcone the barriers inposed on
normal cells, which have a finite lifespan, to grow
indefinitely. As the growh of cancer cells continue,
genetic alterations may persist until the cancerous
cell has manifested itself to pursue a nore
aggressive growh henot pe If left untreated,
netastasis, thdO DNS%DRHGSSFO(R @IFEE ant

areas of the body stem or 15
bl oodstream may e W@Fig@}“ WS i ssue.
According to a recent American Cancer Society study,
approximately 1,268,000 new cancer cases were

expected to be di agr@acigronnt v the Theshtihpt es in  the

year 2001 al one. Lung cancer is the nbst commobn
cancer TReIpteati o selatss 6o thm@atmeamfmamnmwmmcer

Geat nocefiri€h pRESe ikl Bl R ;erdié%twetﬁ o ghnormal cels.
CERERT c@ﬂpﬁgv%%ré&ﬂe zﬂ'xilg&é %xgg)%d %ﬁ% t %hich have a

that there were nore t newc Pu

cEnitetifespan ttbegrbvandd:ﬁmtdhﬁ Aedhe Wh%ﬂaﬁ@&%ﬂ& 'cBﬁ’tmue
for 13% of all new cancer diagnoses. While the rat

ofenctif glterations maysparsiskuntddhe aammgrousooedl e manifdsheal 1tself to -
e T 5530 D i
1épfefO8F ARRE} Gélﬁsto‘@ﬁsrtgnteﬁ ﬁg e b8d 952 v? eOfI( tﬁﬁ ﬁ];l System or

egrn |
dblopdistrtainy tmay muﬁaqicsltrotymelsealﬂhymssml | cell |ung
cancer, and smal |l cell |ung cancer dependi ng-on how
the ceMFeOTdmEdn  regeAmeripance 3RO peciety stﬂdy, applrexlmately
VI 1L~ ]~ %1 %6%166*I |1
1%3% %)4)#1 ?a‘%aflcf 1, 448es WEtrgpected to 1agnose mthe Unlted States in

the year 2001 alone. Lung cancer is the most common cancer—related cause of

death among men and women, accounting for over 28% of all cancer-related

deaths. It is the second most commonly occurring cancer among men and women:

it has been estimated that there were more than 169,000 new cases of lung cancer
i.n.the U.S. in the year 2001 and accounting for 13% of all new cancer diagnoses.
While the rate of lung cancer cases is declining among men in the U.S., it

continues to increase among women. According to the American Cancer Socmty
3

an estimated 157 400 Americans were expected to die due to lung cancer in 2001.

Cancers that begin in the lungs are divided into two major types, non-small

cell lung cancer and small cell lung cancer, depending on how the cells appear

b

under a microscope.
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Non-smal |l cell lung cancer (squanous cell carcinoma

adenocarci noma, and large cell carcinoma) generally
spreads to other organs nore slowy than does snal
cell lung cancer. Small cell lung cancer is the |ess
common accounting for about 20% of all |un

Lyp
o SREamall 65 s gaierasaaup crlbeepmagrie. e%ﬁﬁle@arrcmoz%ag@ large cell
caﬁ@l%ma)cg%wﬂanﬁkpr@ﬁe @&Bthe&ﬁéé?@ nfoRE 16 by tRanGRReS §rhdll cell lung cancer.
cancer, kidney cancer, |eukem a, |iver cancer,
| Swak eethlung gariceris thedptsepmmea imeeaacpenting dercabput 200 oefiadlitlung cancer.
cancer oglefs Qﬁrﬁlers G iedebrair @:Irﬁgxnﬁrea§ ‘ébr{bef? @91'9 b1 cancer, colon cancer
testicular cancer, and uterine cancer. ese cance
| gdstrid @ngerclaﬁm'rcanc@r,éetg@m lmgsamqee éymphumat pwvarian cancer, pancreatic
ﬁ%%{’ Elg)r %%gca{lc}%g,srgcésel%taé%g ts?ré?lln.lﬂ %an caﬁ%’elr qgst rdcagger and uterine
t cmtwrélﬂksercfagéem tike tumg caeret, aiersom‘enmesr 1$catealsv1vlre¢}iemﬂleﬂapy
genera des nore .effjcac
henot RemyisaginifE oF bimiFRhs ol @bry aseto therpis still a need fo
pirea/Bht regiviend fod Berfabdants, ak hell a9 pédead] desire@dr safer, more efficacious
phenot hi azi ne, or a phenot hi azi ne anal og or
rﬁﬁ?ﬁ%ﬁ?ﬂﬁ”eﬁfFﬂsan antiproliferative agent for the
treatment of a neoplasm 15 Accordingly, in a first
aspect, the invention features the use of a
conposition in manuf adBtmary ofthedayentioBnt f or
treati ffe Bref&P RIvsBn Bhrurkihk Rbhbigkid aq)ﬁgrﬁJtHWBr 2bhenothiazine
a neoplasm said conposition conprising: (a)
c @m@%@rdnﬂdmhmg with@n aufinrelifarafivg ageRtfoRthe RBatRIcAt cFi ameoptgsm.

RS ARt P B BB GALI b RO g v
manmﬂﬁnnmﬁﬂﬁcm Q(tehiz) 2Ohddplasroy or SBHRIGEHS the[d®vélepment of a
selected fr 2.NNN .CH3 O, 04 OH

feoplasm sdid composmon comprising:

(a) a compound having the formula (I):

R' R® R®
2 1
R\/ | N\A/R7
RNTWONY RS
4 5
R R O,

or a pharmaceutically acceptable salt thereof,
wherein R” is CFs, halogen, OCH;3, COCH3, CN, OCFs, COCH,CH;, CO(CH,),CHs,
or SCH2CH3;

R’ is selected from:
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CH3 N- H3C NCH3 , NCH3 NCH3 H3CH- - ~ CH3 - -
~|VCH - - ~NH3\ ONCHCH H3CCH3 , H3C "-CH3 '
CH3 , and O( 2)5 3 or RO has the fornula: (CHR32)n
l1c 33 CHR34 Z , whereinnis O or 1 Z i s NR35R36

or OR37; h of R32 , R34 Ras, and R37 is,
5 |ndepe_v@2§g F C2-7.a ke c 7
al kynyl ter ocycl 12 aryl , C?Ll

al karyl , aI khet er ocychyl, acyl, or
het er oal kyl, orcghy, of R33, R34{ R35,, R36, an 7
can be optionally taken togethep—i th interveni ngy
carbon or non-vicinal 0, S, or N atggs to formone or
nore five- to seven-nenbered rings, Optionally
substitut ed aI egen, Cl-4 -alkyl, C2-4.alkenyl,
C2_4 al kypyN, C3 het e clyl, aryl, C
al karyl-,-cy_)lo 10 aI et erDIeEH3yI acyﬂq—cggi Cc17 N-CH,
het er oal k each’of R1H,83, R4, R >and IR8 15>
i ndependently H OH F, OCF3, or OCH3; and. Wis NO, O
CH2 , or HO O\O; and b) one or nore Gioup A
anti proli er fthive agent s—gelect fCJmetheJ{g.t@up
consisting df 15 dagaMazi ne, mitdkantrone, >_( 2)5CH
bi cal uthfi deCHil-oxtiG di ne;CHeucovor Cils AAnAbI ad 2 or R
vi norel bi ne, 3 hydroxycanptothecin, tyr phostl n, ’
dbesehg faamul 3t ar must | ne, cisplatin, etoposide,
mel phal an, nercaptopurine, net hot rexate, mtomnycin,
pacl i taxel , vincristine, cycl ophos_@am de,

(CHR"%),

b

CHR33

CHR34

Z ;

wherein nis 0 or 1, Z is NR**R*® or OR*’; each of R*?, R*, R* R* R3¢ and R”’ is,
independently, H, C, 7 alkyl, C,.; alkenyl, C,.; alkynyl, Ca. heterocyclyl, Ce.12 aryl, Cy.14
alkaryl, Cs.o alkheterocyclyl, acyl, or C,.7 heteroalkyl; or any of R*, R* R*, R*, and R
can be optionally taken together with intervening carbon or non-vicinal O, S, or N atoms to
form one or more five- to seven-membered rings, optionally substituted by H, halogen, C,4
alkyl, Cy4 alkenyl, C,4 alkynyl, C,. heterocyclyl, Ce.12 aryl, Cy.14 alkaryl, Cs_jo
alkheterocyclyl, acyl, or C,.; heteroalkyl,

each of R', R>, R* R®> R R, and R®is independently H, OH, F, OCFs, or OCHj3; and

Wis NO,
AT S

O O o ; and

b) one or more Group A antiproliferative agents selected from the group consisting of

dacarbazine, mitoxantrone, bicalutamide, floxuridine, leucovorin, vinblastine, vinorelbine,

3
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chl oranmbuci |, gentitabi ne, capecitabine,
5-fluorouracil, fludarabine, raltitrexed, irinotecan,
t opot ecan, doxorubicin, epirubicin, |etrozole,
anastrazol e, fornestane, exenestane, 5 tanoxifen,

tonﬁnoflne goserelin, |euporelin, flutamde,
PRIt RG e TRIORN, docelaely cATBMYStine igplating eRpopids, melphalan,

WHRF@pidpedied me ABROUR oy S pHcRtakdl) v1§(9{.1>t1§@ 'cgcl%}ﬁ)sﬁ{amlde

nmore agents are present in anounts that together are

s cllpragioaeil, gewcitabiichEapeeirbingr %ﬂmowramé zﬂUdarﬁbloplr@lgmxednmnotecan

P obE? o B s kins B RAR & RS Phemestane,

eseorudbm agrempfing, igpteoalin, upaRtling Iﬂgsph@t adhwarnidhj Hyiperdein, tastuzumab,

T inhibitor, and with the further proviso

fﬁafh%ﬂgﬁ sai d conpound of formula (1) is

trifl umheneazsanieqonmumﬂ affemtula ) @l said one Pbnast dgests arkligesent in

P o Gafper ooy B P OBt R Rpgplfims and ih he

t pgﬁtsb e}iat &ié c&ﬁ;ﬁcfsitibln&lﬁés fio® iricRfdee Blbis-ﬁelﬁﬁlngd&ﬂleh:oﬂlﬁ)oﬁﬂmm endo-
In one enbodi nment, the use includes

Sasleﬁ 1b1 B %Bﬁ’ﬁ%c‘ﬁ HH"IBPrafOé Iarﬂ]]PéB nal]llyltqrsand w1th the
t ﬁjrﬁkﬂg’@e{s@maﬂ Svheh 8Ad 86thpdun@bF formnalai(¥ s R8BPerAne) Hid agent is not .
doxor ubi ci n, acl aci nonyci n,
tVWPaﬁﬁﬁoacetyladrlanyC|n- 14-val erate, vinblastine,
dacti ngqyed GOLE [
compound oflﬂl%oé1 r mlfj {g,hgmg %II)S? %ﬁmﬁ)p@ g% Z(flﬁeraﬁ‘%kﬁag%ﬁ@en‘i nlethe
apempasgionfie prapmnﬁ@thagggﬁthqrgrq'ﬂyfﬁmmm inhihi ¢ie growth of the neoplasm.
doxoru [ ' C y chicin
and m@n&r%ehr&enb\ég&péggﬁlgé lﬁ? ‘115g911%% {rh%}:%'?sleﬁl}at ?ngex? 816 compoun 1% of formula
t ) ortriflegperszinet Iﬂle aghirolferativd ageat is vet dagembicing adclatinomycin,

BB oL e BB R e sligngror acramyei,
f efidiwhen thé PorapuintGod fopmMlaqI)tid @ﬂ@btofrﬁ&ﬁé | tﬂeantipﬁﬂilﬁrgtlfead'gent is not
istered system c to a | i ncl udi n
WP TS ROo B, e e BB, CoLTSL s SHGERIS, the compound of
| PdrmaRaN) it i@ adazink Hhé Aftipedlifrative alg&’ﬁfid @t dexbrubi6ia! Ahblastine,
buyccal , oral, or 25 topi cal adm ni stration. The

i ARRPMyHNArsBlchisiEur es the use of a conmposition in

manuf agh Eélﬂ}%sﬁloﬂ%gﬂnﬁﬁméomﬂogﬁdstJﬁ%ﬂu@(lﬁaﬂmhﬁﬁ%tlprohferatlve
or |nh|b|t|ng t he devel opnent of a neoplasm sa

c BgEGan be Admisdsigsed wpisatcally toa patigels ingludingi withawt hmnm by
onﬁra%noqp ﬁbcga%l:’&ls'ainﬁfa}ge'nwn%l' f‘n?rﬁxﬂﬁéc\ﬂg 312%%1§n %&al buccal, oral, or

selected fromthe gro consisting o ar bazi
nﬁmmmhmhmmﬁémﬂmtcalutan1de fl oxuridine, 30

L;g?g\;ﬂég Hn%?ﬁ/tloﬂ% s%%inﬁ}gs thﬁ Iu (gteal c%@ggslilonxléllmanufacturmg a medicament

c furmmsmngbenqoplasmpdranhlbmngtmralesdlmjﬁnenﬂelf apllimbhﬁm said composmon

mcecgn(qu)jl stino : la{{all Kifesin 1n¥11rﬂ>9tg)rr z? )éag) ohe cr>rr] r%gr roup Agggpl)rloltifa rafive agents are
selected from the group consisting of dacarbazine, mlthantrone, bicalutamide, floxuridine,
leucovorin, vinblastine, vinorelbine, hydroxycamptothecin, tyrphostin, docetaxel, carmustine,

cisplatin, etoposide, melphalan, mercaptopurine, methotrexate, mitomycin, paclitaxel,

vincristine, cyclophosphamide, chlorambucil, gemcitabine, capecitabine, 5-fluorouracil,

4
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vincristine, cyclophospham de, chloranbucil,

genti t abi ne, capecitabine, 5-fluorouracil, 4

fl udarabine, raltitrexed, irinotecan, topotecan,

doxor ubi cin, epirubicin, |etrozole, anastrazole,

faornest ane, exenestane, tanoxifen, torenofine,

gJudarahing, ralfigexsey i@netacant fopetasan ddoXORPICIR, gpinehicin, letrozole, anastrazole,

_ hY&%@bt%en exéﬁe@ﬁhé‘ ﬁiﬁ@@ﬁen qmn{oﬁhé‘ Db 88 8in, Yé‘tlg rElirf) ﬂ%@a‘nﬁde nilutamide,

ki nesin inhibitor and said one or nore ents ar
phessiam, irastugyaahi and rieimely gdieteén said kinesirf mhrbntexmndtsmd one or more
' Q nl%l dre H%geng oM un&fthaﬁ %%éth%r lellf 8l 8 n1'911 tg;h g%or\]x%h of said
vi so that sal nmposition oes not i ncl ude®a
bn@pﬂfemzanmw&lztbé provxso tlpomnﬂqomsmnd de@xohincludas bis-benzimidazole

inhibitar. a PRL phosphat.ase iphibito

| EElbian Saf o PRRRRIMGRE AP PhtsPltsefpufoilofys preis

S aihdbitor, mﬁd withitidfubthérqrovis thit] Whetoqaer ldddsiiEinhibAérds trif3@Pérazine, said
vinbl astine. The conposition conprising kinesin

i ﬁ%‘?"glst“(?f YnBA¥ME oup A antiproliferative agents 10

can be Taéarpdsitdh@EmeHsihEkhési in}hb‘it@rs An@&rdupU antiproliferative agents
i ncludinhg, wthout |imtatiagn, i ntravenous,

s B adHBRiEred sytraisalhy tp gmatient, lpﬂwlm@eptdrmltanon by intravenous,
| RL@hERB, infrfetiRieal BHESRscul8f, &lhalafbn, tQRA1 Ci¥lccal, oral, or toplcal
adm nistration. In one enbodiment, the use include
t AEMPEERNYL that when the kinesin i nhibitor is
trifl ugpﬁ{eaeﬂﬂag mernk1 “t‘heﬁ&% hr[%m' %fh@ lbms%%ha@%@ﬁ t}{egkn{égln inhibitor is
doxor ubi cin aC|no
t triffuoporroas eh%nadmh&mglme ragm isvialt doxairehiciv, achbmstiycia,
da;f{eug%%n’%ﬁlﬁ?%?r@g:lgnq :l'ug %lgrl(gte V1Pt61%%1;n:egc§é¥qucm cglchlcme or agrlamycm
amid whaol thé Rihadin irﬁitﬂlgemch]oﬁ)rmﬁmmﬂiel ahﬁ]&ellferatlve agent is not paclitaxel
O AR 35 Py Ry o
aﬂ{l(brmaﬁllnb fth¢ attipradifargivetages i1wdt dIRorOitiR] whblastine, dactinomycin, or
.astine, dactinonmycin, or colchicine. 20
@ '88fs that can be treated according to any of the

met hOdNe@;ﬁlasﬁﬁlﬁhétr&‘dﬁ?Bé {réted dcBértiing fo SRNMVTRSMEHEIY Athe invention
| eukem as ., acute | eukem a, acute |ynphocytic

| Eﬁk’éﬁ?ﬁlce@éﬂ‘i s Iegfkemise (¢ caquis JRekeimaa, agte byanphocytic leukemia, acute

I
USRS AT S A S T, s

| ByRleriogocyHe lpuseraiayadytegnengkin laukegha, opite erytheelkerma, chronic
Cc
I A Sk SR R A DRI ey v

dlmgeﬂa (HQ‘ig-kIHbdglI&ﬂ;ase sonitbdglsie)s, disédsey) éhﬁaiﬂmmbrs s macroglobulmemla
"ﬁ&a';,?%ﬂg HL Eeﬁg ”Jné‘ ’sohcﬂ%gl % s a?as sarcorsﬁgérjl g’ned’ cg%gr(ljonic’as (e. g ﬁbrosarcoma

bl

Suc ahd car Cl nonmas
fmlyxmmoman@osamiymmSBOMMrcomnpﬂmgm&,rcoma chordoma, angiosarcoma,

cho sarconar ﬁteQ%enlc sarconm, cnordony,
0 Psagiga, fymphangiosarcoma, lymphangioendotheliosarcoma, synovioma,
a
mesothelioma, Ewing’s tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma,
pancreatic cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma,
basal cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma,

papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma,

5
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endot hel i osarcoma, | ynphangi osar cons,

| ynphangi oendot hel i osarcoma, synovi ona, nesot hel i oma,

Ewi ng's tunor, | eiomyosarcom, rhabdonyosarcoma, col on

carci noma, 30 pancreatic cancer, breast cancer,

ovari an cancer, prostate cancer, squanous cel

cb'foe‘illegﬁﬁC carginemp, reedl (celf eareinorahdicnatelan bla dust samsinoma,
focﬁjcﬁeﬁlla %&%(ﬁ%%b%ﬁ@%ﬁgfﬁﬁ gl Wﬂg‘l SC ﬁl:n%k‘ Q)g%al cancer, uterine

pap| l'ary carcl noma, pa ary a enocarC|noﬁas

cyacen tesosdar chrvsaungreathinongy yn:dhcred;h lmmgnaycindna, bladder carcinoma,

EE dg}%gﬁgg{%nfépe,a 3(;(]:1?6? g&roc?t%ﬂ%' mgcﬁlllﬁblasq{)r%g IRy haryngioma,

carc orrocarcrn
s epundpmrema gitajoama hersagvblastoma, Adbhisticsetromar ohgbdér\dirdgliloma,
cancer, uterine. canc testi | ar cancer un
C S e FehonGoPERpomy BB P raabbtoa. preferably,
C adricbi i, treatdiis g batlcers apetifloMng GriceriuribaRl (&) iho®s, cell
medul | obl ast oma, cranj opharyngi oma, 5 ependynong,

pPHEAPDAEICRRSARIRI 0 BT Lyt G SRR oI TFAR L, Ovirian cancer,

OLdpgiaBNENaPigh h@BearcifShNRR P&Hﬁte ddR&k ngi oma, nel anome,

neur obl ast oma, and retinobl astoma. Preferably, the

c anc er Theinvgntiondeatergs 3 sompasiion ansduing: ) peemapung df fergula (D), or a
Ecﬁklt‘:eﬂhfga%(%?ab?eosaﬁ AP Und ¢ '4 Grogg Acdnﬂplrmferatlve agent, wherein

enocarlno arge cell carC|no or ect

I gm(g:gmpom\da]f fgmmdzaﬂ);and the expedi mtip;olxﬁaratweagent are present in amounts

a t c The i.nvention

f g%?%%gtéglj aal?é) m?ﬁmg’r{t t(? ﬁﬁ)lltﬁh? %rgwﬂl oetr tl() sleoglagm wh ra]gimgllistered to a

f patient, and jth tlmrprawsmthatrtl‘ma&midsmah ldyesatbcmpluabh Biss@htimidazole

t hereof ,, and ant i ferative agent

WREPETH. rractShorbeliirs bkl hoso i b ey pAP 18
amhigioe! 1 ferati ve agent are present in anpunts that

togeth are sufficient to inhjbit the growh of the

neopl agr F’r? W EM R Ao PAYTES BEPTERPSion FASISERE Of s Pr T fPaFgaceutically

Pa&éptable leRépichtd @nd ApASIe loff Biiti-APTsidd cfeht@ CWhtSl€in #he mixture consists
[ i m ouynd, an en exonucl ease

i s-henzi m dazol e 15, conp
ﬁ' asiotns pPr mgrwmpﬁm%ﬂgpgg@ fplﬁl}ﬂl%{l} F a Pharmaceptreally acceptable salt

l PRidai taql (b)Uﬂ@ ol M¥REaH Aadnﬁproflfea&twé GSenfs LRERASoM @P group
conS|st|n one or nore p har naceuti cal | accepta Fr

emsmle&?’gdaa?raaanwtomréroa% bigglytarpide dloxuridine, depsavagin, vinblastine,
be?l()tee'lﬁhaé, Bﬁdxﬂk%ﬁfﬁ?ﬁ)tl‘r‘e ﬁsmh%st o&e"f)a)xep @aﬁm%gtn{p&gplatm etoposide,

conpounds having
pmmhal@eumreaitmunagGeqﬁhcat@kaesaﬂtmnyczo padimbfvmcastdle( b)

on cl@p{hﬁ%ﬁ&%lﬂg all‘igrambgmt, gg{rjgg . }c r %tgle VtgbmgeSnﬁﬁc’orgl(l:“racﬂthlugarabme

group consrs azi ne,
rrrzﬂmxanﬂ rlnrmﬂecahJ tomtedaarﬂoderubfcllm )eplmbﬁhlmeetrdzel&pﬂmafazll,e formestane,

vinbl astine i nore |ne %W?
t )C,}%egiﬂpf,ﬁ?ﬂl%%&tgggg}o ng, %pfﬁ%l ?Fggorg\nlggf ﬁe nilutamide, hypericin,
etrafeAint®, andTRhfifab,and wieretpaldorpoied of Teini04 (TPXAERid one or more
m tonycin, paclitaxel, vin rlstln?
agents are present in amounts that together are sufficient to inhibit the growth of a neoplasm
in a patient, and with the further proviso that, when said compound of formula (I) is |
trifluoperazine, said agent is not vinblastine.

The invention further features a composition including: (a) a kinesin inhibitor, or a

pharmaceutically acceptable salt thereof, and (b) one or more Group A antiproliferative

6
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cycl ophospham de, chl oranbucil, gentitabine,

capeci tabi ne, 5-fluorouracil, fludarabine, 25

raltitrexed, irinotecan, topotecan, doxorubicin,

epirubicin, letrozole, anastrazole, fornestane,

exenest ane, tanpxifen, torenofine, goserelin,

| agspisrslertsd from the giogp consisting a?ﬁaegba%wénﬁoéarﬁrone bicalutamide,

t rmlg

O]fl@)fﬁ{_) s %ov)%ﬂg n\ghtg%’sl)ﬁgggﬁneor%QQe \14?'8{0%7& tﬁecﬁp ngn docetaxel,
pearBwptine ¢isplatiy Atoposideamelpbalan, hmrcaavtceousuﬁ,frnec&w@nxatt @nitomycin,

: mehpalx 1 Klplg?g[?gv%lo fnos heﬂlt? EQ lcﬂﬁ)\?\%]mﬂu@ﬂ% 51% tilb%ﬁ]e k:eH% f?a%bme 5-

f Gnoroh@cil,|fludagbide, rlalmtx’cxetdopmpazam ®powain d@gmﬁcm Sepirabicin, letrozole,
TSI MRS —
phiutaracie Uhiyipeddih ytraameapita bhdérlﬁlainiabt hﬁe’remfsaldékﬂfésﬁ] lifhiBiRR and said

or nore Grou A‘antl roliferagi enn% sel ect ed

f PR Qggﬁsparg Blﬁzgﬁ in aﬁ'ﬁouafs t é%ge LtR &u icient to inhibit the growth of

Mh heopddihd i@ AGatibtCal Wit thélSrovish tHaKshid SinfRsitibf HSRBE influde a bis-

vi nbl astine, vinorel bine, hydroxycanpt ot heci n,

t YengHBIdaTole compRoand e endo-gxoniglease Hiibiter, & FIRI¢ phesphatase inhibitor, or a

ePPPAS ififbitolBh e Rah b fFREGRNIQRHL When Mﬂ?\?&%fﬂqﬁﬁbﬁor s

m t omyci n, ‘paclitaxel, vincristine, cyclophospham de,

cﬁﬁb@ﬂﬂ%@@¢FmdQEWﬁMﬂEbNmbhﬁcﬁpeC|tablne 55

fluoro | I r o)

t opot eggﬁﬁlvk otl)?f[)lr %?ﬁaﬁlﬁjepgcolnﬁﬁbﬁloh cgﬁ(sfs%lg bf 61‘{% 2% G pharmaceutically

amsptauz okapieiity Ambs tantere oémnmxpmtm a@amm.xhe‘rﬁn said mixture consists
f ?z% kln? esin 1&19% (Erre%r: anrphalfrﬁ% ]?tifgh eptlgﬁta gzm t?lgl;?f)%lbq (b) one or more

vvb}ecrw A aﬂﬁdrdlfknanefsag_&nﬁs Réled1ed foom aickrowd cbnsiotiey cTidadibLine,

t i t hat t th
SHFPRSIBHE SRR (P RO B By VN B BRI o

PAYdrexyicamptothedint tyrphb&ing B6uétaxel, Edtmustir] ds;ﬂzﬂﬁipétﬁpcisidénmelphalan
does not |nclugF a bis 10 benzini dazol e conpound,
e AEEARRBIRG BESU P BH“PBWC‘“aPaPNEX‘ﬂth%‘HHHP%\§ké°1°Ph°SPhamlde

| phbRibAEil, gemciabif] EabEcitaBlhe Ps-h@rourdfifl AMiddbihd) fatfittéted Sikinotecan,
provi so that, when said kinesin inhibitor is

t FIPPYecRll 89%07hiEN, epipbicinglepzale; aprsirazple, BIrmsstanse exemestane,
| RREED Ror@nS And, %@ste%ﬁsle@pd?@lﬂpﬁﬁﬂaﬁﬁd%n Bﬁi‘détﬂgp&é?ﬁ trastuzumab,

one Or nore har rraceutl cal y accepta excl
apefl Bukimabyweerein said kinepia optikitor aed sarbener nwineagsnts agapresent in

A SO0R e PSR T iy Sy, na v

othe rfertler paveashady velrenispid diriefiaimtibitos lﬂgﬁnd)m:ra&ﬂieesahchmgent is not
ghthe group consi sting of dacarbazine,
ANt one, bical utamide, floxuridine, |eucovorin,
VI nbl a¥hé cwmpositions ef thé @entioh e wm@amrﬁi Elﬁﬁla@ pill, tablet, powder,

hosti n taxel , carnustine, cispla
e_?’%@%gﬁcel a ﬁwgrffpf?a?% belfiy Bigh b GiePAEIO i BO e angprolierative
MhdeA NI bR adPBfisterediRd patéhtMrhilghbARly o YedrBRRATRIRHISHE  This
combination can be administered intravenously, intramuscularly, by inhalation, rectally, or by

oral administration.
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20 chl orambuci |, gentitabine, capecitabine,

5-fluorouracil, fludarabine, raltitrexed, irinotecan,

t opot ecan, doxorubicin, epirubicin, |etrozole,

anastrazol e, fornestane, exenestane, tanoxifen,

torenofine, goserelin, |euporelin, flutam de,

ni | ut akheEvenipadednaeEna ki rnagléulguﬁ&b compgyd of fagsapledP; or a
V“Bﬂrﬁb&uﬁ@dl@ a%écrﬂ)?a%lerkalt Rk L0 (@qgstl%@ﬁ(%s %}Qadﬁﬁmg@lrlﬁg the compound
agents are present in anounts that together are

sof forraile b wid 4 Gielp Htantiprlifargive AgoR, agondiog tadninventan, to a patient
p§1ta Ed with gr W rLQ ?e\;erh?angLﬁrJeP?lléer rv&iﬂ e Bltobﬁg 'thc?m%%t does not
sal |nes nin rs-tr uopgerazin

i ;ichdt a bwbﬁnlzlasdaznb coifpeurclparpasivtexomelease inhibitomy ERLlphusphatase

be i iLl, tabl.et
G PRy Pt bR SR it copgundo
phﬁmomhbaznﬁnmpﬂdnﬁ@emaag&whobiﬁmbﬁﬁh&e agent can be

adm nistered to atlent Sl fan

o mul t ShEbErip BalEinse LRt hatgoR) ¢ sppgind Of Remila 0, ora
apharib&dugE AN ak:EEpEa%l»éedaH lﬂférébf (bnd G?dﬁ‘p%bﬂt@fdlbfera@% agent according to
i nhal ation, rectally oral admnistration. 7

THIS P YeREoR i2ah (9 é&trmt@s £9r lagmlmsfﬁmgdher@mpeayd of feomya (hand the

0 r

b s B TBR Sl Lt APl

c oenpiagme with thef provied thatthg kinileds ngt iGeluodgpa Pis-benzimidazole compound, an

a r , i . 1.t .
Qﬁdopéx%héglgaagh%}ﬁ?toﬁg gy t%h%g}?lg%?é fr}]@lgﬁ(tg%%)p% gtp?@gl%ﬁogtbg a8d with the

nﬁm@bapm}nswl’tah V\thhe spd ocampant kéformhle (Rid trifloeseravire, Said agent is not

incgyde a bi s-benzi m dazol e conpound, an

eXd8 8 nucl ease inhibitor, a PRL phosphat ase

i nhi bi TR kit afch@leShP cdmpouind hf hingmra (Dand aWézish ofid@roup IA

further. proviso that, when sai co oundg. rmul a

(PR By aPubed aethecss Pagaant & Hop P e amunts. When

ThﬁxnhlmvearsEpamel@l &@h iragu)u f@mubatdd for he edrhlomifferé@)rodes of
nmpound .of forpmula (1), or a pharmaceutically
a e@gms&rap@ étgﬁttdntg,fgsr%v(gflous( ’8}1'3’5“@“]3& bnl}& ation, rectal, topical, or oral

aRdrh Risethiide M Blel Y@ aR 06thin ARE 8658810 PaBlent ¥ind1B Bse unit dose), several
invention, and (c) instructions for adm nistering the

Cc 69859 fmdheo?arqemamt,é)r (sq:\)eraéﬁgpe@ o ngyln)ppatients. The kit may further include
ams{rﬁcl:tfﬁlnk fo@ aﬁﬁn\(s@erﬁ%qm cotnﬂ)oﬁncf%qg 'tr@zﬂta n@hﬁ?ﬁg Sclﬁ&i rd@f}r'i)gtl&{ally include

risk of deve opl ng a neoplasm wit pr ov
t rmtht faeadonnist¢ong theomitidpgs, suth as dpiiess berid adinthastrotien, such as syringes,

c L& ' bitor, a PRL

pﬁ%gﬂﬁp%gggﬂmnﬁgES?%%Q%P&e a%iﬂ%%g%nhlbltor and with

the f Bot dngrof reauétbalst dvatpositibmes) ambkith demmbedm«:ieinfthe compound of
raz

B L rkincSnat oot A TR er@ S BrBE GRS R PRl o

( thlofpAsn@dind, Biaséth@ndldgbromazife, cyamemazine, fluphenazine, mepazine,
methotrimeprazine, methoxypromazine, norchlorpromazine, perazine, perphenazine,
phenothiazine, prochlorperazine, promethazine, propiomazine, putaperazine,
thiethylperazine, thiopropazate, thioridazine, trifluoperazine, or triflupromazine.

For any of the methods, compositions, and kits described herein, the Group A

antiproliferative agent is, desirably, an alkylating agent (e.g., dacarbazine), an anthracycline

8
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antiproliferative fornmul ated together or separately

and in individual dosage anounts. Wen fornul ated
separately, each may be fornulated for the sane or

different routes of administration, including

i ntravenous, intranuscular, inhalation, rectal,

t &8 cHitoxagirons)..An aph-egiigen (e r Ric3lyamideh@n ppi-meggRolite (e.g.,

C Bk R dhed NS nflR8EbEIC bindingdd i ind 959 teeg.%%etu{eq, G8bule binding,
several “doses for the sane patient, or several doses

f destabilizingrigentdagi shprelbimetopeisonmagsefinliibites fe.g. nleydoekeyycamptothecin

[ 1 t] f L Al st.erd h

LS Ll e LS e QURRYEA, i s Bk e
aeganhissitetanmge, tchenushng, colosmbusilychiclashodghanids ddartaizile, ifosfamide,
admnistration,. such as .syrinaes,. Vvials. for

- BEBHEBR o e DY Uy e sPrRain Bitosatrpps. enastazole
ahigalofantithe esrabhwetis, exaiesrnd, fluantde, ndestthitstamesiten, eemifene,

Pﬁ{ﬂ%b?&{bg{et]ﬁ%)?u?-@ggr %&%am@%éﬁ%%ﬁgg l%,y@?c{xyﬁrleg,en?étgotrexate, gleevec,

C Rirghoks &l o baien PaciliGkél OViFBINIME | viorelDmBRIdWhnt/enhancing agents

chl or promazi ne, cyanmemazi ne, . fluphenazi ne, nepazi ne,
w@?l?ﬁ?’?‘hr%ﬂl“gb i‘sf‘l’g?t“?’i’é‘i’lllWWQI’(ﬁ'nJéﬁ"H’é?]e’ pamldronate, suramin), or agents
NQIRRL AlaREQARIE ] ARopREH A%dpTein, RALPRER 2%pBSde, hydroxycamptothecin,
phenot hi azi ne, prochl or pérazi ne, pronet hazi nég,

pHBtesam 2F Fpotepan: dyhere ardferably g Guene Araptiprelifezatiye agent is selected
Chi ‘ ' Cori dazi f e ' _
 SOBRERRALAL Syl LBk bt ARBGE AR by oo,
an'm.bkiism'rsl, p@ijtam?lbé@j:eheeleﬁpgristihe v.@om]pinﬁ cyclophosphamiclie, chlorambucil,
BB 65 SO en 4 R e A oo,
niléxexaitincapapbicanleantdle, @sdstrazpde) f¢renegtane, bxeddstah @ naraeifen,

ap _anti-netabolite . Oy, Bl OXURidi ng),. nm.cr,.ot ubul e
o e R bt gl g oS et

nirestaduniab) @ rbvixickiab@r anyl@shtdidtion zhengpfagenbf the aftiproliferative agents

vi.nor el bi ne t oppi spnerase i nhibijtor ..g. o
PSR it SRl R BRSE, o of pimyeption

(€. 9., The tiveRivagtdnives 5 Hethod st Hordhng invdantnt Rk E&hSHy Xonducting
the 5 agent is altretam ne, carnustine, chloranbucil,
cHTPIBFHREIBAYA Weslicsackromperifien disprReddiicine o 2 pempsmyIsalfing or
MhiaRAME tdbelllaQBRAHOLAS dl8erit@hEHeHD ITHe et i UMES it step of

m toxantrone, anastrazole, bicalutamde, '

e §ispeanningneformastionabeu tee identity, Aheransutic upeatexicitngfficacy, or projected
t ' ] [ ' ridine,

{ PR B Rl SRR r rE BREELAREN Sombb M 1 ot e,

gl eevedhe invygntphnadoi feqturdoe aietire bf prpmotihg inagséthent in a company

vi.n st n Vi NQr el bi dj uvant / enhanci nts. 1
(OB ) PraptidR 1Bt B SR RIRRG Mg R Bein e

| ereeiod 96 p@mapiagindtudesathe step of disdefinatig ird¢r@iation atsou€ the@dsing
thal i dom de, carbopl ati.n, cisplatin, oxaliplatjn _
etEHBYY &B‘,‘C‘Wy%‘ﬁii%y c%fr?ﬁ?JB"Ethg@tg? EOVFIASTIE %P:R,ro"ét"fthe therapeutic
t aRologcan. More preferably the Goup A

antiproliferative agent is selected S
As used herein “identity” refers to an identifier intended to convey the identity of a

compound described herein. The identifier can be, for example, a structure, diagram, figure,
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from carnustine, cisplatin, etoposide, nelphalan,

mer capt opuri ne, nethotrexate, mtonycin, vinblastine,

paclitaxel, docetaxel, vincristine, vinorelbine,

cycl ophospham de, chl oranbucil, 15 gentitabine,

capeci t abi ne, 5-fluorouracil, fludarablne

r altaniied! @g@e, commandrBK atrdenapo farauln, referencsrals), oF any other identifier

€iaf S8vESshe Jd@ﬁtw%pih@ cofi aﬁlhrtég pérgon formest ane,

exenest ane, tanoXif or eno goserelin,

| eupor BYi“m vkt gudiey” aﬁﬂ@@lt ahy sfudsnindehicirg ¢ampesitide of the invention is
z n

Bl o aBhidy WERme it RS, ot B pugies, e, 10 colec

agamb@cemugtexhcnty]aﬁﬁbdfﬁcmci, andmhmszﬂdtwdmst he mst hods

conposiyt i.ons nvent.j, on

of
ovent PonBREaRal o BBy P Gt B HVSEmR of fi dateon
awaﬁm&ﬂmpﬁmn\dﬂmteﬂ@ appfovil faddina QGVdmmyﬂtMQgéﬂcy% &%, €8, & patients,
ﬁ§305|t|on dgscrlbed herein, or a conpan selllng or
pogiers R hospitals) § comprasioB SF teERCWises mBR af the fupRfionT fegovernmental
MRS HO%h] iRGlded €S k@pie! 8O afProvall bES &L E?dlicﬁ‘t%d By 8¢ FESd £ Drug
about the identity, therapeutic use, toxic
efiminisiatiopramangjogiersed  dat e of governmental  approva
of t heBQh@QHE)C@ Hﬁtﬁﬁ@hfe&ﬁ@%%htt’ '1spfﬂean¥§n T *ﬂ‘f&%\lecﬁgent, including
al so features a nethod of pronoting Inves P nt 1n
c mpfafnylpr@rfmlm agerfs bstegingrablenlg birexoiudiog oil bisHtesziondagole
lﬂ 'eﬁd(f'F){ gggleeg ﬁl%ﬂlt%%dP?.ﬁgﬁb hatﬂéq hlgﬂ?&rp %gld gfl"PlB inhibitors.
pro ing I nc es t e ste I'SSem natin
|nfornat|on about the d03|ng regi nen, tOXICIty
ef fi cacy, or projected date of governmental approval
of the therapeutic mnethod. 30 As used herein
"identity" refers to an identifier intended to convey
the identity of a conpound described herein. The
identifier can be, for exanple, a structure, diagram
figure, 9 chem cal nanme, comon nane, tradenane,
formula, reference |abel, or any other identifier
that conveys the identity of the conpound to a person.
By "in vivo studies" is neant any study in which a
conposition of the invention is admnistered to a
manmal , i ncluding, wthout limtation, non-clinica
studies, e.g., to collect 5 data concerning toxicity
and efficacy, and clinical studies. By "projected date

of governnental approval” is neant any estimate of the
date on which a conmpany will receive approval froma
governnental agency to sell, e.g., to patients,

doctors, or hospitals, a conposition or therapeutic
regi mnen of the invention. A governnental approval

i ncl udes, for exanple, the approval of a drug
application by the Food and Drug

10



10 Admi ni strat
antiproliferat
wantynassi2f er at
antiproliferat
excl uding all

endo- exonucl ease i nhibitors,
i nhi bitors, and PTP1B i nhi bitors.

ion, anong others. By "G oup A
ive agent" is nmeant any
ive agent, including those PCT/US2004/030368

ive agents listed in Table 1, but

bi s- benzi m dazol e conpounds,

PRL phosphat ase

10 WD 2005/ 027842

'PCT/ US2004/ 030368 Table 1 (G oup A Busul fan

procar bazi ne
estranusti ne

dacar bazine altretanine ifosfanude

phosphat e AlTlapleal '(Ggmﬁggyt S

hexanet hyl el
treptozocin-
$enustine cy

[da)

etraplatin s
BBR- 3464 ( Hof
(Suni tonmp) ZD
pxal i platin c

R
t
i

ABusanmechl or et ham ne

2l
f
ad

R meaciers
desbazbazi ne t enozol om deglr;et;nqgmsti ne

cifsfdlsphani de ci spl atin esbhRfrpRdstadk
iAdp e REREe nt j

hexamityimlkming n | obapl at i Nm¢ARteRERRY

atin (Johnson Matt heyeptozoon mapl at i n
Hrf“Pa Roche) i propl at femomlymide 355 -
ANgLL.MED) AP- 5280 (Ag;?ég‘g)

gg
h%g%%%g #Yacyti di ne

N Antinetabol it &

rmetrexate

FIroxuri dine deoxycofornyctt

p PRtifubragaleoXy

(
[
hydr oxyur ea

ogesMEh NE pent ostati m 6~ IELGARt
Gictunguani ne_deci L abi e LEyHeR (fion Mathey

e
INTTTC
a,

cyt arabi ne cl ofmaeddtn ne (Bi oenvi si on)  BBR-3464 (Hoffmann-La Roche)
* | iproplatin SM-11355 (Sumitomo) -

ZD-0473 (AnorMED) AP-5280 (Access)
oxaliplatin
carboplatin

Antimetabolites azacytidine trimetrexate
Floxuridine deoxycoformycin
2-chlorodeoxyadenosine pentostatin
6-mercaptopurine hydroxyurea
6-thi0gganine decitabine (SuperGen)
cytarabine clofarabine (Bioenvision)
2-fluorodeoxy cytidine irofulven (MGI Pharma)
methotrexate DMDC (Hoffmann-La Roche)
tomudex. ethynylcytidine (Taiho)
ﬂuQarabme gemcitabine
raltitrexed capecitabine

11




2-fluorodeoxy cytidine irofulven (M3 Pharnmg)
nmet hot r exat e DMDC ( Hof f mann- La Roche) torrudgx
yti di ne (Tai ho fl udar abi ne gentita
W&E@%%rexed cap e<(:| t abi 21e 11 WO 2005/ 027842 PLT/US2004/030368
PCT/ US2004/ 030368 Table 1 (cont.) Topoi sonerase
ansacri ne exatecan nesylate (Daiichi) inhibitors
epi rubi ci n qui naned (Chenmenex) etoposi de gi matecan
(Si gma- Tau) teniposide or mtoxantrone difl onotecan

(Beauf our -1 psen) 7-ethyl - | 0Tébledr(@xrty)- canpt ot heci n

T KSPO?E@Ber{Sﬁ"al h o?)msacej@( razoxanet (TopoTar g@tedan mesylate (Daiichi)
e &S r uci n nru pi xant r one ( N&Wr#gph@Ehereenex)
J- 107088 (I\/ler beccanym n an| ?}E(S‘gma'Ta“)
S 1t tecan (Beaufour-Ipsen)
Exel i xi s) BN B ON Oﬁge")“‘ g 03 (Taiho
Novusphar rm) el ¥ ol n
Super Gen) leg,;laztg,n iﬁg | r| np BoR
hydr oxyc anpt of 18R Edamydinahhl }2 (Ext:lﬁcﬂpt ecanprliisp l{'ﬁfgltlumerlk)
yal rubi ci n azpper-35de Noubhabth)t i CS t her aRDBOL(MAong Kun Dang)
ant hr apyr azol pubifecha(ubirGén oxant r azol eKwra1h d:a{ameakko)
| osoxant r one | ighdtesanrfRT-h1) MEN- 10755 ( Memalrokyriagptothecin (SN-38)
porfiromycin Iecmnn4 Gem Pharmaceuti cal s)
rn__t_g_x_an_t_r_g_n_e no ) Epi rubicin nrmn?igi de
; azonafide
¥ %t%é(ﬁt rone ':geraru 12lilnb| crn anthrapyrazole
idarubicin oxantrazole
rubidazone losoxantrone
plicamycin MEN-10755 (Menarini)
porfiromycin GPX-100 (Gem Pharmaceuticals)
mitoxantrone (novantrone) Epirubicin
amonafide mitoxantrone
doxorubicin
Antimitotic colchicine E7010 (Abbott)
agents vinblastine PG-TXL (Cell Therapeutics)
vindesine IDN 5109 (Bayer)
dolastatin 10 (NCI) A 105972 (Abbott)
rhizoxin (Fujisawa) A 204197 (Abbott)
mivobulin (Warner-Lambert) LU 223651 (BASF)
cemadotin (BASF) D 24851 (ASTAMedica)
RPR 109881 A (Aventis) ER-86526 (Eisai)
TXD 258 (Aventis) combretastatin A4 (BMS)
epothilone B (Novartis) isohomohalichondrin-B (PharmaMar)
T 900607 (Tularik) ZD 6126 (AstraZeneca)
T 138067 (Tularik) AZ10992 (Asahi)
cryptophycin 52 (Eli Lilly) IDN-5109 (Indena)
vinflunine (Fabre) AVLB (Prescient NeuroPharma)
"| auristatin PE (Teikoku Hormone) azaepothilone B (BMS)
BMS 247550 (BMS) BNP-7787 (BioNumerik)
BMS 184476 (BMS) CA-4 prodrug (OXiGENE)
BMS 188797 (BMS) dolastatin-10 (NIH)
taxoprexin (Protarga) CA-4 (OXiGENE)
SB 408075 (GlaxoSmithKline) docetaxel
vinorelbine vincristine
paclitaxel
Aromatase aminoglutethimide YM-511 (Yamanouchi)
inhibitors atamestane (BioMedicines) formestane
letrozole exemestane
anastrazole

12




Antimtotic col chicine E7010 (Abbott) agents
"vinblastine PG TXL (Cell Therapeutics) vindesine |DN
w608/ Bayer) dolastatin 10 (NCl) A 105972 (Abkeidusroet/030368
rhizoxin (Fujisawa) A 204197 (Abbott) mivobulin
(Warner-Lanbert) LU 223651 (BASF) cenadotin (BASF) D
24851 (ASTAMEdi ca) RPR 109881A-(Aventis) ER- 86526
(Eisai) TXD 258 (Aventis) conbretastatin A4 (BMD5)

epot hil one B (I\Iovart [ s) [ solfqﬁmlhal |)ghondr| n- B X

(st e?rét?&@c? EFar ) 256126 trlc\e;+dr g

T Rl BBl AROLET (achni) of vk e e lsg
el TifTTy) 1 _)N-bJ.UH (rndena) vimftuom e U—aUI c)
NS suta@dnlsts Ne U PR B armaBDT ST At 1 1T PE dokE vartls)

"Hor none) azaepgtfaifinaaaBBtef BhatiBMP 247 5afdsthR axter International)
BNP- 7787 ( Bi o[Nelbrein J2P (BMpe 584ibi§ ( Bl\/B)lpaﬁﬁ\xoﬂe (ShRE i Bharmaceuticals)

ShrARZOT NeBRBYicstiol ast at i nO§Bengiiletdhine (Paligent)

] m:é‘ag ga) @QCAI;QA Ifl(J)s)o(l GENE)  SB 408075

- SSHERRSIETRe | Faybi cge@) Labs)j nor el bi fieifayib{Eohnset & fmson)
érg‘flqﬁ "PExel ﬂAr]"% %(%Glgﬁ’ JYERt et hi i decriixhalsehpl (DOR BioPharma)

t (B
Yanmanotucti-) Fhrestane -oMedi-cines)

Ul S atanmncotTt o™i tc D orvetert
f %ﬁiﬁx’hhﬂibﬁ

L R

MS-209 (Schering AG)

_axcmre\u n (P

(
(
l.
B
(OXi GENF) B
t
(
s
0
I

|r
P

Histone tacedinaline (Pfizer) pivaloyloxymethyl butyrate (Titan)
acetyltransferase SAHA (Aton Pharma) .depsipeptide (Fujisawa)
inhibitors MS-275 (Schering AG)

Metalloproteinase

Neovastat (Aeterna Laboratories)

CMT-3 (CollaGenex)

inhibitors marimastat (British Biotech) BMS-275291 (Celitech)

‘| Ribonucleoside gallium maltolate (Titan) tezacitabine (Aventis)
reductase inhibitors | triapine (Vion) didox (Molecules for Health)
TNF alpha virulizin (Lorus Therapeutics) revimid (Celgene)
agonists/antagonists | CDC-394 (Celgene)

Endothelin A atrasentan (Abbott) YM-598 (Yamanouchi)
receptor antagonist | ZD-4054 (AstraZeneca)

Retinoic acid

fenretinide (Johnson & Johnson)

alitretinoin (Ligand)

adenocarcinoma vaccine (Biomira)
CTP-37 (AVI BioPharma)

IRX-2 (Immuno-Rx)

PEP-005 (Peplin Biotech)
synchrovax vaccines (CTL Immuno)
melanoma vaccine (CTL Immuno)
p21 RAS vaccine (GemVax)

receptor agonists LGD-1550 (Ligand)

Immuno- interferon dexosome therapy (Aﬁosys)

modulators " | oncophage (Antigenics) pentrix (Australian Cancer Technology)
GMK (Progenics) ISF-154 (Tragen)

cancer vaccine (Intercell)
norelin (Biostar)
BLP-25 (Biomira)

‘MGYV (Progenics)

B-alethine (Dovetail)
CLL therapy (Vasogen)
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Thymi dyl ate penetrexed (Eli
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DNA ant agonl sts trabecte
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Bsqudli &Y (E&adrd) PKC412 (Novartis)

SuU5416 (Pharmacxa) Phenoxodiol (Novogen)

SU6668 (Pharmacia ) C225 (ImClone)

ZDA4190 (AstraZeneca) thu-Mab (Genentech)

ZD6474 (AstraZeneca) MDX-H210 (Medarex)
vatalanib (Novartis) 2C4 (Genentech)

PKI1166 (Novartis) MDX-447 (Medarex)

GW2016 (GlaxoSmithKline) ABX-EGF (Abgenix)

EKB-509 (Wyeth) IMC-1C11 (ImClone)

trastuzumab (Genentech) Tyrphostins

Gefitinib (Iressa)
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CTP-37 (AVI BioPharma) norelin (Biostar) IRX-2
(I mmuno- Rx) BLP-25 (Biomra) PEP-005 (Peplin Biotech)

WoBsPisegeni cs)  synchrovax vaccines (CTL | nmmeao)us2004/030368

10

B-al ethine (Dovetail) melanoma vaccine (CTL I nmuno)
CLL therapy (Vasogen) p2l1 RAS vaccine (Genvax) 13 WO
2005/ 027842 PCT/ US2004/ 030368 Table 1 (cont.)

. Hornonal and estrogens dexanethasone anti hornonal

conj ugat ed estrogens prednifeRe@dgnts ethinyl

g¢stradi ol net hyl predni SOl MiRE:lanedtk Blckif | ani Sen

D SRATHOE (ICBIYeinhibithe ISR E ISPhtheRBb)N 09 lcktiahih (a%pgﬁs promotor, ChemGenex)

Iyedirdssiyiriolre’SiRezonie, Ritphamal € | eBOXal770BNP inhibitor, BioCryst)

welafrCtsl Po gibitariomisoct reot i de ringishogiteneREe Brkbhioicel)

1 ¥I2 P({%I’i@mﬁtf"@%ﬁ’%é‘?@ f | uoxy melerttérimBE ARy iksis inhibitor, Dong-A)
170 M @ost er gne 2 HFpzrRe eedtcingdgeol, SRI International)

SRR ? ?%Q?yl“é‘hfé(f Riirig 24n}, Fapjbon)
antagon C aB inhibit core)
T@Wu“n no %ﬁiﬂ?g blt(b ¥i> l) tam g m 1]lzltorni\(l:t11v(::rB1cr)ltech)
t bbb A8y SR8& ) Alok 'ﬁherapé amm Dre tora eo)
D PESR |(hepAsihd ehibith Gtrépdyynam C tal a@ﬂtlfmlils 1 %Po . ra olecu]ar)

Pitsrijifetedistaplanposhy daidsYesda) @B SO 7, ILEX Oncology)
Hikterpine (bisthmind Hgeaesthr dgonlse Masiim) t em;ahrymd ddid (osteoclast inhibitor, Yamanouchi)
F‘ﬁ"éﬁ“ﬁ’e{ H iphih ltOTrBIbepbarﬁn) n gadol indisuiam (R eEtbAEYKdai) CS )

“ﬁegKP H%@“SI‘ KtCGf\)s i maenliding (PP Nobisitdr,i PhirmaMar)
§ %Wxéag?yst Sanofi-Synthelabo) gemtuzumab (CD33 antibody, Wyeth Ayerst)
kinase’inhibitor, Wyeth) PG2 (hematopoiesis enhancer, Pharmagenesis)
ex1sulmd (PDE V inhibitor, Cell Pathways) Immunol™ (triclosan oral rinse, Endo)
CP-461 (PDE V inhibitor, Cell Pathways) triacetyluridine (uridine prodrug , Wellstat)
“AG-2037 (GART inhibitor, Pfizer) SN-4071 (sarcoma agent, Signature BioScience)

WX-UK1 (plasminogen activator inhibitor, Wilex)  TransMID-107™ (immunotoxin, KS Biomedix)
PBI-1402 (PMN stimulant, ProMetic LifeSciences) = PCK-3145 (apoptosis promotor, Procyon)
bortezomib (proteasome inhibitor, Millennium) doranidazole (apoptosis promotor, Pola)
SRL-172 (T cell stimulant, SR Pharma) - CHS-828 (cytotoxic agent, Leo)

TLK-286 (glutathione S transferase inhibitor, Telik) trans-retinoic acid (differentiator, NIH)

PT-100 (growth factor agonist, Point Therapeutics) ~ MX6 (apoptosis promotor, MAXIA)

midostaurin (PKC inhibitor, Novartis) apomine (apoptosis promotor, ILEX Oncology)
bryostatin-1 (PKC stimulant, GPC Biotech) urocidin (apoptosis promotor, Bioniche)
CDA-II (apoptosis promotor, Everlife) Ro-31-7453 (apoptosis promotor, La Roche)
SDX-101 (apoptosis promotor, Salmedix) brostallicin (apoptosis promotor, Pharmacia)

rituximab (CD20 antibody, Genentech

By “kinesin inhibitor” is meant a compound that inhibits by a statistically

significant amount (e.g., by at least 10%, 20%, 30%, or more) the enzymatlc

- activity of a ‘mitotic kinesin (e.g., HsEg5). Mitotic kinesins are enzymes essential

" for assembly and function of the mitotic spindle and play essential roles during all
phases of mitosis. Perturbation of mitotic kinesin function causes malformation or
dysfunction of the mitotic spindle, frequently resulting m cell cycle arrest and cell
death. Kinesin inhibitors can be identified using a variety of methods as disclosed
in PCT publication WO02/057244. For example, kinesin inhibition can be

- 1dentified using assays for cell cycle distribution, cell viability, morphology,

activity, or by monitoring the formation of mitotic spindles.
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M.N518 (M Il enium squal am ne (Genae"r(:';f)(usz"‘”/030368
PKC412 (Novartis) SU5416 (Pharmaci a) Phenoxodi ol
(Novogen) SU6668 (Pharmacia) C225 (I nClone) ZD4190
(AstraZeneca) Thu-Mab (CGenentech) ZD6474
(AstraZeneca) MDX-H2 10 (Medarex) vatalanib
( Ndethrods §9>r motitoiegech eptiy diftkbificn ORovell bopllaNBXidddde, for

By SO 2L b S,
LS Tt e e

Mraiteli¢ RiteSiusin RibetdtSarsith dse8H i ddnlls Aidcd¥ediih ‘ﬁqpécﬂns et al.,

Sanof i - Synt hel abo) cefl atoni n (apoptosis prono
Iy 39628 Qhd @600, otimadt ik, AVPer@THEnS tInst. Ed. 42: 2379, 2003,

| a|1@§3§?&ﬁﬁz?t@9§“%@9hlg?%i7ﬁc&\%&or 5?%%&)22)/079169

(rureRnysd a3 eurabdtsatto, biARR0Y> Wk 6500k 70031049670,

i mumwmm@om@@m@@ W@ﬁzﬂw@@h{. DdClrodis zfé?f“d% Patent

tirapazam ne (reducing agent SRl Thternationa
Ca\gdioatinn PavRUBmsNosNA08101 6824:@,@@3/0@1)8@88) 2003/0127621, and

<&§ﬁ2}0§ﬁ?é€éﬁaﬁ1§%%@%§' ﬁés%%tmifzﬂag?i?ﬁgpﬁ(&egfﬁl 2,831, 6,569,853,

( a(;;ﬁ)a% nhi bitor, Encore) @G 7DT i mmunogen
(%lgstgl’l n’i nghl bitor, Apht on) 3CPA ( NF- kappaB i nhi bitor,

Acti ve BB %ﬂ@fh}xonﬁéléﬁe%hﬂﬂor ( ﬁxﬁi r 1 eptﬁlnldocﬁat inhihits (é g,

Ther apeutics) seocal citol (vitam n
Lby)at lgast B¥o( PeYaBadiase mark) thietenzymBfi0 @eRyity of an enzyme having

1%111d(|)-_exonuc(feasg ac v1 an §19c?}? 1b1to-¥g ZliI{]cSll%bel (%)(1:155J Ialz'iernot limited to,
pentamidine, pentamidine analogs, and pentamidine metabolites.

By “phosphatase of regenerating liver inhibitor” is meant a compound that
inhibits (e.g., by at least 10%, 20%, 30%, or more) the enzymatic activity of a
member of the phosphatase of regenerating liver (PRL) family of tyrosine
phosphatases. Members of this family include, but are not limited to, PRL-1, |
PRL-2, and PRL-3. Inhibitors include, but are not limited to, p'entanﬁdine,
pentamidine analogs, and pentamidine metabolites.

| By “protein tyrosine phosphatase 1B inhibitor” is meant a compound that
inhibits (e.g., by at least 10%, 20%, 30%, or more) the enzymatic activity of
protem phosphatase 1B. Inhibitors include, but are not limited to, pentamldme ;
pentamldme analogs, and pentamidine metabolites.

By “bis-benzimidazole compound” is meant a compound of formula (II):

16



tesm lifene (histam ne antagonist, YM Bi oSci ences)
eflomthine (ODC inhibitor, ILEX Owcol ogy) histam ne

W@ piosoamsiene H2 receptor agoni st, Maxi n) m nodr por@sesidso3es

10

15

20

(osteocl ast inhibitor, Yanmanouchi ) tiazofurin (1 MPDH

inhibitor, Ri bapharm indisulam (p53 stinmulant, Eisai)
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Pat hways) triacetyluridine (uridine prodrug, |lstat)
Asheodn A GARtedterhiftbint or, Pfizer) SN-4071 (sarconm
agent, Signature BioSci epce) WK-UKI (plasn nogen

activat or ('opg) bitor, WIlex) Trans ATM . X .
(i munokoXi n,” 'K’ Bi orrelshJ%Y PBI - /(PWN ot | mi
ProMetic Li feSC| ences) | RCK- 3145 dpopt osiks pro to 15,
Procyon) bortezonib (Proteasoneyinhibitor, R R

a0kl 19K HUARARL L RRARRSLPS LN oB8 R i
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Ro- 31-7 53 (apopt osi s pronotor, La Roché)

( Edlspenstinglyp an imseger, besueanedand 2binwdisive; |eaclnofB.b chPss
pr onot or, Phar maci a) rituximab (£D20 anti body,

Genent ech By "ki nesin inhi bi t%#‘Rs meant a compound
that inhibits by a statistic signi ficant anount
(e.g., by at least 10% 20% /B\ ‘or nore) the
enzymatic 5 activity of a mth c kinesin (e.g.,
HsEg5). Mtotic kinesins are enzynes essential for

agREO N 'and RARCTH eﬂ&ﬁtﬁﬁ }E‘ aés gtdlﬁ¥ls gL th%nﬂ] szelaﬁ}/ynyl, Cas

essential roles dur

PRetetudyalyiloBs of aryl, (ot ﬂkkﬂyllG(Sj i aflklmtérb@yblylauéﬁs or. C1 7
rralformatlog or 1;’/Isfunctlon ff the mtotic spi ndl e

f hetgreatleyly RY eis HLtQHgot aeybetr RCyodR Atogesher aepreseltl
deat h.. Kinesin inhibitors can be identified using a
variety of methods as disclosed 10 in PCT publication
W02/ 057244. For exan'pJ e « Ki ne5| n iphibition can be-

i dentified wskng a II Wairbpu
cel | vi abpba typomdr ph ngy, R _ Z|}

R27T R28
R3O |
each of R23, R24, and R® is, independently, H, halogen, trifluoromethyl, C,_; alkyl,
C,. alkenyl, Cy7 alkynyl, Cy¢ heterocyclyl, Cq.15 aryl, Cy.14 alkaryl, Cs.10
alkheterbcyclyl, alkoxy, arlyoxy, or C;_; heteroalkyl; each of R26, R27, R28, and R%
is, independently, H, C,; alkyl, C,; alkenyl, C,; alkynyl, C,. heterocyclyl, C 12
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activity, or by nonitoring the formation of mtotic
spindl es. 15 WD 2005/ 027842 PCT/ US2004/ 030368 Met hods

wf)%osfﬂa'?‘éﬁor! ng cell cycle distribution of a -cell US2004/030368
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popul ation include, for exanple, flow cytonetry.

Ki nesin inhibitors include, without limtation,

chl or promazi ne, nonasterol, terpendole E, HR22C 16,

and SB715992. O her mtotic kinesin inhibitors are

t hose conpounds di sclosed in Hopkins et al., 5
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2002/ 0165240, 20133/ 0001§888, 2003/ 012 621, and 10 '
2090 i IPIG,; ot d add R~ Ragatiner fNom. a sidglé bond 1 Bis-benzimidazole

6, 545, 004, .6, 562,831, 6,569,853,  and 6,630,479. By
" ogaRands irqlade pentamigne grroparudipg,Rutamiding heptamidine,

e Sink 2sifbarmidte Ay ds SRR B t0%en bl BliE benzamidine,

t he enz i c a

erienanadine] @bsfnpebhiidibe, 15,9Qﬂs(4!—ﬁBﬂi’ﬁ&-Qflﬁe{h%‘ig/#ﬁ%loxy)propane,

but are not limted to, 15 pentam dine, pentam

arpicogmidiaechmenttatidd) hé-reEaidl-hydrexyfyidipd)phphetypentane, 1,3- -

~of regenerating |jyver inhibitor" is neant a conpound
t Hs(4 1%Nh1i116$r

PXY3rRIdino)phenaky)propane, 11684bist@ymetnogy-4r-(N-
A A R T A o M
o aBoT A ainop ooV BI e g GBI oS phat ace | B

| PO S RS S ARO N PR DL Ly (- 0.

| aqiydybiyangﬁmdgpmlﬁkp)mb@ﬁm%gﬁﬁﬁ [L@nﬁ&ﬁ!&bﬁéﬂﬁ]fg%an, 2,5-bis[4-

include, but are not'limted to, pentam di n€,

pemidiriapherydfumindis-amitbxpens 261 bds[deamigtimdphieny BfuraBbis-O-

Ifl 3#1%&5/ rﬁ%llflpmau%ez, %l,Se—b?s(tér{g%lﬁggl)phgnﬁf%gn-%is98H:pﬂ(1)}lljlgglic(l)cf>xime, 2,5-
bis(4-amidinophenyl)furan—bis—O-4-ﬂuoropheny1, 2,5-bis(4-amidinophenyl)furan-
bis-O-4-methoxyphenyl, 2',4-bis(4-amidinophenyl)furan, 2,4-bis(4-
amidinophenyl)furan—bis—O—methylarrﬁdoxime, 2,4-bis(4-anﬁdinophenyl)furan-
bis-O-4-fluorophenyl, 2,4-bis(4-amidinophenyl)furan-bis-O-4-methoxyphenyl,
2,5-bis(4-amidinophenyl) thiophene, 2,5-bis(4-amidinophenyl) thiophene-bis-O-
methylamidoxime, 2,4-bis(4-amidinophenyl)thiophene, 2,4-bis(4-
amidinophenyl)thiophene-bis-O-methylamidoxime, 2,8- |
diamidinodibenzothjophene, 2,8-bis(N-isopropylamidino)carbazole, 2,8-bis(N-
hydroxyamidino)carbazole, 2,8-bis(2-imidazolinyl)dibenzothiophene, 2,8-bis(2-
imidazolinyl)-5,5-dioxodibenzothiophene, 3,7-diamidinodibenzothiophene, 3,7-
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16 WO 2005/ 027842 PCT/ US2004/ 030368 (CH2) m-A~(CH2)n
12 13~ Ro RR R11 (u), wherein Ais selected from

WERBOSHRTBH 2 R16 X i( X Y N Y'" or RL7 R18; R14pRr/id004/030368
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each of X and Y is, independently, 0, NRL19, or S; each
of R14 and R9 is, 5 independently, H C1.7 alkyl,
C2.7 al kenyl, C2.7 alkynyl, C2.6 heterocyclyl, C6-12
aryl, C7_14 al karyl, C3_10 al kheterocyclyl, or Cl1_7

het | Kyl : h of. R15  R16, R7. ..and R8 is,
PSSR py R o gpai e hen A iR 7 al heny !

| OB . CT.
Chbupoinsho) e oplsL RS Yoty 3
Cilibtomoditenaathikyphenp, 3,3-dAeyinddiearothesphegs, 2sand 6,
i nclusive; each of mand nis, 10 i r]depend’ent ly, an
i Hasgdmadehenzefiran.zhé-a(2-imidazaling)dibenzio frhn 2,8-Aid- R'
i - T4 f . ’
| TR difen et ARt Raginolbenssturan, 3.7-
R R84 1 Fonl g ot 50
héayéroxgl anyillindgiben softiran0B, 8-aicyasydibertofind, 43¢l dfZbmo-2,2’-

toget her represent 15 N--NT R26R29 or 1-1
dinitrobiphenyl, 2-methoxy-2’-nitro-4,4’-dibromobiphenyl, 2-methoxy-2’-amino-
4,4’-dibrom05ipheny1, 3,7-dibromodibenzofuran, 3,7-dicyanodibenzofuran, 2,5-
bis(5-amidino-2-benzimidazolyl)pyrrole, 2,5-bis[5-(2-imidazolinyl)-2-
benzimidazolylJpyrrole, 2,6-bi§[5-(2—imidazolinyl)—2-benzimidazolyl]pyridine, 1-

- methyl-2,5-bis(5-amidino-2-benzimidazolyl)pyrrole, 1—methy1;2,5-bis[5-(2-
imidazolyl)-2-benzimidazolyljpyrrole, 1-methyl-2,5-bis[5-(1,4,5,6-tetrahydro-2-
pyrimidinyl)-2-benzimidazolyl]pyrrole, 2,6-bis(5-amidino-2- '
benzimidazoyl)pyridine, 2,6-bis[5-(1,4,5,6-tetrahydro-2-pyrimidinyl)-2-
bénzimidazolyl]pyridine, 2,5-bis(5-amidino-2-benzimidazolyl)furan, 2,5-bis-[5-(2-
imidazolinyl)-2-benzimidazolyl]furan, 2,5-bis-(S-N-isoproi)ylamidino-Z-
benzimidazolyl)furan, 2,5-bis'-(4—guany1pheny1)furan; 2,5-bis(4-guanylphenyl)-
3,4-dimethylfuran, 2,5-bis {p-[2-(3,4,5,6-tetrahydropyrimidyl)phenyl]}furan, 2,5-
bis[4-(2-imidazolinyl)phenyl]furan, 2,5 [bis— {4-(2-tetrahydropyrimidinyl) } phenyl]-
3-(p-tolyloxy)furan, 2,5[bis {4-(2-imidazolinyl)} phenyl]-3-(p-tolyloxy)furan, 2,5-
bis {4-[5~(N-2-aminoethylamido)benzimidazol-2-yl]phenyl} furan, 2,5-bis[4-
3 a,4,5,6,7,7a—hexahydro—1H—beﬁzirnidazol-2—y1)pheny1]furan, 2,5-bis[4-(4,5,6,7-
tetrahydro-1H-1,3-diazepin-2-yl)phenyl]furan, 2,5-bis(4-N,N-
dimethylcarboxhydrazidephenyl)furan, 2,5-bis {4-[2-(N-2-
hydroxyethyl)imidazolinyl]phenyl} furan, 2,5-bis[4-(N-
isopropylamidino)phenyl]furan, 2,5-bis {4-[3-
(dimethylaminopropyl)amidino Jphenyl} furan, 2,5-bis {4-[N-(3-
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R23 R24 R25 R27 R28 ao R each of R23, R24, and R25
.independently, H, halogen, trifluoronethyl, Cl 7

W(%%d@(émm?z 7 alkenyl, C2_7 alkynyl, C2_6 hetero USZ 04/030368
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aryl, Cr_14 al karyl 3 10 al kheterocy&’
al koxy, arlyoxy, or C1 7 het er oal kyl ; each of R26
R27, R28, and R29 20 is, |ndependently H Cl1_7 alkyl,
C2.7 alkenyl, C2.7 al kynyl, C2.6 heterocyclyl, C6-12
17 WD 2005/ 027842 PCT/ US2004/ 030368 aryl, Cr_14
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RS RS e S 2 P
h%}%lgﬁilogﬁlauaﬁigﬁhégé:];ﬁ?anaﬁg ﬁi]s? Qﬁ NI ndgfegggnglng RT?,
t diggthylamihopropgl) g/l phiooyidura) 2; 51@51344431@2 ole

conpounds include pentam di ne,

b Gtisrmdazolmsd Hpheayd F fvgan, 2 4d -mntyllgusamyb}] yehenylfuran,

p?g%g)r%[%( é&@% %ﬁlaplgg%fgzrﬁg oX emi 5-bls‘f A %Nm di ne,
Lighphbsiafididloliore ayuq-ﬁﬁﬂyﬁh&aﬂ%gr RRRRo-2-

phenanidi ne, am carbalid

1 benpinsi(laz ol Niiettvme xyiafs- (ﬂ -imnjdaielyd)Y teaningdezol jmelifine, 1,2-

b| S N- hydr oxyamni_ di n henox r opane,
f[gTaglglémqu%-thqg%ymdaquxﬁ]epthane %/%-Qtns[S (7-1m1dazoly1) 2-

hégﬁfxyaﬁo B RRE IS BBttt ropane, 1,315
PR BB A, |lolondit 2

h¥emzixyidaz ody Iiodophee dx4- bm[ﬁ-pianﬁndazolyl) -2-benzimidazolyl]butane, 1,8-

P&%@%ﬁbﬁ%é@%%ﬂﬁ@ trans-1,2-bis[5-amidino-2-
amé%anﬁh%z ?#'ur arleég-% SH Kﬁﬁ E}?é)?yl? 2slgenz1m1dazolyl] 1-butene, 1,4-
2b L arg_
0T s A, i, T 80 G012
Zb&Zmdﬁmﬂﬂq Idmetl:gﬂﬂa[tgme,f1u4-bus[5+(3-1&1daz‘dljd9)f2qmmﬁﬁidazolyl] 2-
e‘gxylgl)but%1 ai”i% Tg F%E ?Pn){cligzt)ij}gl)a 2-benzumdazoly1] 1-methyl-1-butene, 1,4-

bis[5-(2-imidazolyl)-2-benzimidazolyl]-2,3-diethyl-2-butene, 1,4-bis[5-(2-

imjdazolyl)-2-benzimidazblyl]-1 ,3-butadiene, 1,4-bis[5-(2-imidazolyl)-2-
benzimidazolyl]-2-methyl-1,3-butadiene, bis [5-(2-pyfin1jdy1)—2— |
benzimidazolyljmethane, 1,2-‘bis[5-(2-pyrimidyl)—2-benzimidazoly1-]ethéne, 1,3-
bis[5-amidino-2-benzimidazolyl]propane, 1,3-bis[5-(2-pyrimidyl)-2-
benzimidazolyl]propane, 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]butane, 1,4-
bis[5-(2-pyrimidyl)-2-benzimidazolyl]-1-butene, 1,4-bis [5-(2-pyrimidyl)-2-
benzimidazolyl]-2-butene, 1,4-bis [5-(2-pyrimidyl)-2-benzimidazolyl]-1-
methylbutane, 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]-2-ethylbutane, 1,4-bis[5-
(2-pyrimidyl)-2-benzimidazolyl]-1-methyl-1-butene, 1,4-bis[5 -(2-pyrimidyl)-2-
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20 bi s- O-'4- net hoxyphenyl ,
2,4-bis(-am di nophenyl)furan 2, 4-bi s(4-

wamuﬁ/mmhenyl ) f ur an- bi s- O net hyl am doxi ne, PCT/US2004/030368

2, 4- bi s(4-am di nophenyl )furan- bis-0O 4-fluorophenyl,
2, 4-bi s(4-am di nophenyl ) f uran- bi s- O 4- net hoxyphenyl
2, 5- bi s(4-am di nophenyl) thiophene,

2, 5- bi s(4-am di nophenyl ) thi ophene-bis-0

- thyl ami d x' 4-bi 5(-am di nophenyl )t hi ophene,
gl’aofp néx?j"&z@g ]nf."} d2 ethypbsbgltene 1,4-bis[5-( pyrlmldyl) 2—benzmndazolyl]—
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an_{i @b&@% Lhd W'4°9£E%§-@5rﬁm?a§‘i‘?-‘2'3¥en% dd%zofnf] 2-methy1 1,3-

benzot hro

2 ‘tﬁrt:tdlslid\l-z SOR(OQUEN TP SRR, 9:4-Bisfls-Rhifabb1in-2-
hydr oxyam di nd%car bazol e,

YOy igines hl@[(tmhydrmmmm}quymen&@ymﬁaﬁm 2-(4-[N-i-
| m da ol i %&5@3 4d oxodi benzat hj ophene, .
et ban KB giﬂ%ﬁé’n‘é [Nsi-propgisnenylipssyDpgimidine, 4-

El@sﬁé W@é’e‘# ogy am )dl % Or))laenefl rPfoqlPi]i'ngbeh eraPisd 25 s (N

hydtiditndbarcirtidado yigfuzat, |2| 515 5.
3, 7- di ani nodi benz%?@ ophé E{E@—e% (2-imidazolino) }benzimidazoylfuran,

dkbﬁ‘bwﬁ%(ﬁré‘ﬁzmmmrf&no)bﬁﬁzlﬁndmmmﬂz S PP(FERE,
8- d| od| enzof uran

°§018P? Fobsnrymydazarl R, hd-bisi2€5di (N 5

f
éﬁﬁﬂ%??ﬁe%ﬂ&ﬂfg%ﬁ?ﬁ%%%?b 313451,
dirhiiazolinle) benitliddo -

3l7 di ?I sopr o Wﬁiﬁn [ gﬁggﬂg%g?zglfsg 85 N 3, 7-di (N

hwptmw lammidin mlnndmrh]parrplez 285- ms@gLemm benzof ur an,

nmet hoxy

- di bi ph I
NIRRT LR G A et zzs-bxs[m(rse

gmgnc}jlﬁgj)}i;e%%‘%ﬁ Qfﬂy‘w o%e s Sjg)?élgn{%d&pl%ﬁ 820l r)1}ben21m1dazoy1] 1-

bmﬂ@zlpymrd]ienb 5331b[en(25-NL@f,&\:l@dﬁ|t§)IEfiﬁdlﬁbﬁ)en21m zoyl]-
s[ 5- (2 i_m dazol i nyl)-2- ‘benzi mdazoly T Q,r
211?@&51133(1501@2« rRig2z(S+ Nmyopropdem)mmda]zpymmbmne 2,6-

151@ :’\@(l’ ngé bypé)ﬁ&%r@l%lgazoylﬁ%zcﬁng %az_glls I_)é)_yr role,
E
Ilémrrg?%yl i2125 b&%ﬁlﬂp n%°|43é1 ]IH%/ (%y ro- 2-

pigoproipylanyidjn bémmldﬁzd 01' Hdipheni N-
2, 6-bi s(5- amogl no- 2- % 1glqben2| m dgzggdnep?/r‘ll &1542 “G-N
X¥s1oR ar(n1dm0)5beezmdamﬂhw-mphymylfnm,@sgmqo -(5-

B PR A ol a2 i G,

e T
Zs@pfopyla@tﬁdgmabgﬂzphmzbylﬂﬂﬁ@mne 2,5-bis[4-(3-(N- -

% ? (4- guanyl pheny
morp olinopropyi)car amoyl)phenyl]ﬂlran 2,5-bis[4-(2-N,N-

dimethylaminoethylcarbamoyl)phenyl]furan, 2,5-bis[4-(3-N,N-

dimethylaminopropylcarbamoyl)phenyl]furan, 2,5-bis [4-(3-N-methyl-3-N-

phenylaminopropylcarbamoyl)phenylJfuran, 2,5-bis[4-(3-N, N® N1L.

trimethylaminopropylcarbamoyl)phenyl]furan, 2,5-bis[3-amidinophenyl]furan,
21



W%%’{Rﬂé e%(z i m dazol i nyl ) phenyl]furan, 2,5 [bis

10

15

3,4-dimethyl furan, 2,5-bis
{p-[2-(3,4,5, 6- tetrahydropynmdyl)phenyl] }furan 2,5

rahydropyrimdinyl) }phenyl]- PCT/US2004/030368

3-(p-tolyloxy)furan, 2,5[bis
{4-(2-imdazolinyl)}phenyl]-3-(p-tolyloxy)furan, 2,5-
b| S

g ([N- 2- am noet hyl am do) benzi m dazol - 2-yl ] phenyl } fi
uaﬂa B=(N- gopropylammmo)amldmophenyl]ﬁlran 2,5-bis[3[(N-(2-

cﬁpeﬂg@ngﬂ 7%*1%43@4%{];@%@ e%rlqzq;;@r% %?éol g | Jphenyi 1t
gﬁﬁngﬁ%%%g%&ﬁ@oﬁ I%a‘ﬁgi g ﬁlﬁﬂfagﬁ 2?%Bési%%§l\%hli\loe%§ylcarbonyl)

{ ‘bn[llan;fhgnyl]ﬁh‘ﬁﬁi %Sﬂﬁﬂﬂlm-ﬂé&?fd%&ycﬁwdnﬁ}%ﬁiihﬂh%ﬂg&[}d%ﬁuan 2,5-

2 bi s[ 4- (N- i sopropyl anm di no) phényl | ran
{M[é- hmwhdnﬂnwb)pmbwmyﬂjfmhphﬁnws[4-(Ns(n,ﬂuoro)

2 D Rubie il S ke YO 2000] 021842, PO U004/ 030368
|ng?tﬁb%hgﬁ&%’%’éﬁﬂdﬂﬂgﬂgﬁﬂayﬂ%mn 2,5-bis[4(1- ‘

2,abetoixgéthokly ¢ HboByhath i I |
2a56b| Zé{zklycé m%roxﬁ?ﬁm g%g%%ﬂ]jp @“{NJ uran

ﬂswg@)aohpnowca(mlmdmphwﬂ}ﬂlmh en}lls]a,ft wfafy of the above. Bis-
| S

d Pgwgﬁ?ﬂﬁ BPH’WW%%? ndwdsfpnetienal anglagstafpentamidine, such as
{ il Fg %lgfr? ﬂgﬂg@% lg#g}t%% %}Ja%hgydblcm }?15 %enzumdazole

2 5 ds {
ik dgﬁthd.m;%%%%tgﬁﬂ%ﬁﬂg?ﬂg%dpﬂﬁgﬁgﬁ Pl iagroide

bﬁgy of atgnQNobeﬁqéZS]ﬂﬁHﬁofMl 1$ﬁ=,t536(m.§177 5,643 935 5,723,495;

%4[555820 LSRR R AR s 1 200G
o8B Ep @ e e Ko ol eV B 00 Pt fplication

( I’ubhca:taﬂpNysk U8 memmonnmmmh}hﬂm R802/0019437 Al. Bis-
1. 4-bi s[ 5-am di no-2- benzi m dazol yl ] pr opane,

ﬂmn%;ng wzolo compaunds mpbudeanp mamplodnd odetitifiud AnepentarBidine
a alb rn%aﬂl no- 2 beni oct ane, -trans-
128algg. orfallme wifhima %m&l(i fhldyﬁ peRtagridme, provided in U.S,

| ipﬁrelag Mo 5ol g ?%ﬁg&hg SATAL YRR 0040116407

25

1Al4-bis [5-(2-im dazol yI) 2-
benzi m dazol gl ]-1-met hyl butane, 1,4-bis
[ 5- ( 2- Afingad Seigin, by terietms ‘H:ancﬂry lo} “ﬁeoplasm or neoplastlc cells” is

meant a collection of cells multiplying in an abnormal manner. Cancer growth is
uncontrolled and progressive, and occurs under conditions that would not elicit, or
would cause cessation of, multiplication of normal cells. The terms also
encompass neoplasms, cancers, or neoplastic cells located at the original site of

- proliferation (“primary tumor or cancer”) and their invasion of other tissues, or

organs beyond the primary site (“metastisis™).

22



et hyl but ane,
1, 4-bis[5-(2-imdazolyl)-2-benzimdazolyl]-1-nmethyl-I-

woubesne7s4d, 4- PCT/lfszoo%mosﬁs
yl-2-
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bi s[ 5- (2-i mi dazol yl ) - 2- benzi m dazol yl]-2,3-dieth
utene, 1,4-bis[5-(2 20

i m dazol yl ) -2-benzi m dazol yl ] - 1, 3- but adi ene,

1, 4- bi s[ 5-(2-i m dazol yl )- 2- '
benzi m dazol yl.] - 2-met hyl - 1, 3- but adi ene,

bi s[ 5- (BY piphibiisdhe prowthnd anenpiesns] isimeant meeasyrab]2sloms, stops,

L e hs et e SR PR Rhteoplain cels in vierd or in vivo.
. . _ . - | ’ o _ H

D S YR 8, A o

bi K% ds2lepgmiinediysihg 2-shénllicrisgaz for WeterdmmitodnNsE cell growth rates

\

1,4-bis[5-(2-pyrimdyl)-2- benzimdazolyl]-2-butene,
1,(8.8pi %Cq?lsgre th gpsapidgyerjberl hgrain) nmilgaicelly) § reiversal of growth rate is

T OB o tnitining,gr acselgeatingagions 91 sRoptetio peshanisms of
¢ 5ol defthinihSneoplastic cells, resplting ip a shrinkage pf the negplasm.

1, 4- bi By an( @npyntisatiisient” s AbalOheGMdd2 684 2ompound, in a
PCT/ US2004/ 030368 _

b&Rmbnationorithy myentign sreyired to treatres, prevent a neoplasm in a

1 c@ngcljaflgg?ﬂ%%%&yxrg%@egy W éu%ﬁglee% »ianngoglfal% 8% an ;c_tive compound used to

en
1 pfadtict [tRe presBivtfih Perhion fof tRERZAIH | 8% RSN
- pg%t adi en_g, 2, 4-bi s(4- guany?%%e_ﬁy_ g’l?ﬁ“n?fé ne, lggmlra%es
2 Mpoidifg upon teezmbnmerdf adhjipistratiol the age, body weight, and general
2,4-bi s &{ et r_ah%/dropyrl m di nyl - 2-yl) phenyl ] pyrirni di ne
, ’hgal(ﬂglo cipatient. Ultimately, the prescribers will decide the appropriate

pr, | ) - 4- et hoxy- 4-LN-i - propyl guanyl ]

phe ny: ?ﬁ%grﬁgé?%ﬁ% ‘{‘(ﬁ‘élg‘é{}%&bmgﬁ?@rﬂﬁ& C%n%e' tlhat amount
1 02 cPhPBIAE BELHE RMBIRatich of theSnvdmichIhat is safe and efficacious in the
am di no) benzi m dazoyl ] furan, 2, 5-bis[2-

{ Sreptméntiof azetienohavitg rr iattridk p6yd héaplasm over each agent alone as
2,5-bis e% 5- N-i sopr.opyl am di no) benzi m dazoyl ] f uran,

2_’d§t_eﬁqn§tE _ang] agproved by a regulatory authority (such as the U.S. Food and

c am.di no) benzi m dazoyl | furan, 2,5-bis[2-(5
1%%%%%;%%1& dazoyl ] pyrrole, 2,5-bis[2- {5-(2-

i m daz The & baitginibuaaeny bt PYdmfieride Oretirs kd a matod of giving a
i sopropyl am di no) benzi m dazoyl ] pyrrole,:

2 cemippgifipng 6 thhe invention, by a route selected from, without limitation,

cygl opent yl am di no).benzi m dazoyl rrol e, ‘ o .

1! fﬂ&ﬂ“ AR i) E{J%@tm&nﬂ%ﬁf\% é‘}@hﬁglpm RiggIiGIa] pgmimisation,

rzrgt 3 y%l%}ﬁ/iﬁi%ég%ﬁaﬁ,'ﬁ&%éé’ﬁﬁﬁ %h}ntl)len% IaH]oﬁj, Zu%Xaltl] a_d%ni%llsstration, rectal
rzrél&mmt > I 1%%/%({101? gﬁb elaDR@Rin beaticl, PeYiifsl ThAA%O¥hior: nasal

2 admiglisttatiqustopical adnupistrativnland phe dinihiaatiol. | Phieaphsn

e, .2.6- . . . . .
~administration includes intravenous, Intraperitoneal, subcutaneous, and

intramuscular administration. The preferred method of administration can vary
depending on various factors, e.g., the components of the pharmaceutical
composition, site of the potential or actual disease and severity of disease.
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[2- {5-(2-im dazolino)} benzim dazoyl]pyridine,
- bi s[2- (5 am di no) benzi hi dazoyl ] pyri di ne,
dhsiol 8§# 2-(5- N 2004/030368
opr opyT ani di no) benzi mi dazoyl ] - 1, 2- di phenyl eff3fE
4'-b
c

1~~~ 1

is [2-(5-N 20

| opent yl am di no) benzi m dazoyl ] - 2, 5- di phenyl f ur an,
, 5-bi s[2- (5 am di no) benzi m dazoyl ] benzo[ b] f ur an,
2,5-bis[2-(5-N

2
I'S
y

cycl opentiyd %éﬂeﬁlcﬁié)sé‘t@p't?dﬂ@ St s 9kl indfeABon, the number of

2] 7-bi s[ 2- (
i WS pf/h@armhulwmemm arsulmtivydrit igrongy isrgenerally given as arange, e.g.,
2, 5 s[ 4-(3-(

lig BW SWF‘W Bambl ity drraran atgmspr Cis alkyl. Reference to

s&:l?h%% cl)lutewi c%(l)r gl#ggls?pﬂg% )}—Ffefmcgﬁ to groups having each of the

ipteBeshfinbe-dt a'N)ms within th ified range. F
di rre?hyl am nopr opyl car barmfi/?%eglhe%yrl 1gﬁr agl example, an alkyl group
2 fﬁ)ﬂ])llstpﬂ ((a'ﬂ-)(Ml attetxtsyxhet&dbls each of Cl, Cz, C3, C4, C5, C6, and C7. A C1_7

henyl am nopr opyl car banmoyl henyl ] f ur an,
ghst%pgiq (fgr_ %%%Me,mthd)e/s %m l%o ]6 carbon atoms in addition to one or

2 gt Y B OB bR k80 ot B afpsoms may be

P&Idib52a ¢4 4 Q33 &8manner.

2, 5-bi §[ 3- (N-i sopropyl am-di no) am di nophenyl ] furan,

2, 5- bi #{s3ude@ite(cdn, the terms “alkyl” and the prefix “alk-" are inclusive of both
d| nmet hyl am noet hy am di no] phenyl f vran,
2 sg'a{ghg[: haipnng bpanched chain groups and of cyclic groups, i.e., cycloalkyl.

g A DS S A By s 3 o
2r§1'gma§|[)6h st eVl CRx BapM) eptist R @Hi/dlﬁ%feg%pmpﬂ

hi s [4- (N phenoxycar bonyl)am di nopheny
2 cyc]mbgty[lAc}(cl}m(eaht}ﬂJ awt epjclohexyl groups. The alkyl group may be

FEE PREYIFS ORa R A GBI 01 b3 e M gpra oy

AR My hion xS, heloesBgRy fgppalighpertiuoraliy

aﬁuﬁb Sa{rﬂm(>bli(§f3 -disubstituted amino, quaternary amino, hydroxyal.k%'l
fluoro) phenoxycar bonyl ) am di nop enyl ] furan, a sal

ofcaghoxyalkyl,radalathaxyl Braups0 B}:@nmlamydﬂk}db encdudm owitisksut limitation,
al so. i ncl uie functi.onal a aI o pent am di he, such

aéne thadk FHRL RrProRy: ’tlé?ﬂif@PN ﬁ%)f nCY%@?PPHBWhW

L5
?P%*“?ﬂﬁtﬂ L BE ‘?%dnﬁilg?zﬁ%“&ﬂ RRRBIOR. comideen:
pr vioba linféth bud 18yl ;R 1,"8%1 Readp
5 C%Zl 1 yik 017211@ éthg' ggiglty SNQ? 20?@4@28@ entylmethyl
Byekbpegisz@thﬁ, mamrhylbmﬁ Qaﬁﬁthgﬂqutﬁ, 3Reth@thutyl; 2,2
6 21 6, 326, 3 y. 15 conpound _t hat
¢ BPEtuTRTRPH, i qtBylpToRy =p1 Ao H@Shylarom& lof-dimeshykproey; 1-
Aﬁ’xpéthﬁ?)%h » 2-methylpentyl; 3-methylpentyl; 4-methylpentyl; 1,1-dimethylbutyl;
1,2-dimethylbutyl; 1,3-dimethylbutyl; 2,2-dimethylbutyl; 2,3-dimethylbutyl; 3,3-
dimethylbutyl; 1-ethylbutyl; 2-ethylbutyl; 1,1,2-trimethylpropyl; 1,2,2-

trimethylpropyl; 1-ethyl-1-methylpropyl; 1-ethyl-2-methylpropyl; and cyclohexyl.
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Publ i cation Nos. US 2001/0044468 Al and US
. 2002/ 0019437 Al. Bis- benzi m dazol e conpounds i ncl ude

_W@W5@©Mbund identified as a pentam di ne analbpegiuse§os/030368

10

20

25

falling within a formula which includes pentani di ne,
provided in U S. Patent No. 6,569,853 and in U S

Pat ent Application Publication No. 20040116407 20 Al.
As used herein, by the terns "cancer" or "neoplasm or

i 4§ DD RS ads T R e (8 um e hen By smmabansgroup
-0l | i ’ i )
c SR ofif of RitrB RAbRIAS: AHENGH Ty BRAGinctude

c esctiicyolfic of polyeltliPtihggtin Whic e iR d&8tbSy hadom three to six
ternms al so 25 enconpass neopl asns, cancers, “or

nEPN0EsS: c?h@@ﬂk?lyﬂ gmmdahbeShbsmtegimqpssbmmmﬂ. Exemplary
ARt e o R bulo Y Confyc b el ambo. hatogen,
PR B BkaE PR enffo; B A B 5 Estitued amino,

nqopteasiy aninaHelroXRABH edrbyx FAIRYE and t8M®xyPEroups. Exemplary

reverses the growh rate of the neoplasm or ne_opPastl C
c élkesylsringlude owithoutlimitetion, vided; aliyl, 9-cyalapropylrpetienyl; 1-

e 2 W e g 2z

d iLnat.] f1. 66 e || .
oPSTEV ARl by B Bl b Ll s o
oinegliylvl-butealt 3-metladS0bieh§h edmbihyln LEdté‘ﬁﬂ/l[‘9-1ﬁ§thylééiblutenyl; 2-

accel erati ng necroti c or apopt oti c nmechanisims o
dewthyli IrbuteayhSopthabLinropetyils] -mabyl t-buteniyly Bmethyl-2-butenyl; 1-

shrin of e neoplasm By "an anpunt sufficient"”

B By e et odne e e Amertor-2-

0 A DA, hre t4. .RAr _1a .
hettpyl, DUREHAR-poiltyl, it d BBhehlL B RUADA s entenyl; 2-
sufethyd+4epentanyl; Btmefhyan-mte@nyﬂ; ngmﬁmﬂﬁrllﬂsﬁﬂqpbﬁyl; 1,2—dimet}_1y1-

practice the_present invention for therapeutic

t A eatteryd: Lerdimetindpl-hatenyiadi2dimefbpkAdivtenylpbi-diteethyl-2-

oBRBEL: 2 BAM AN B e b e Rty S 12 Hion 51 3-buteny
P1 8S@iidIRYISI Mhtdnytlgnd 49 SiREBARS B3t e amount and

~dosage regi men. Additionally,” a su ci ent anpunt can
be t haBydniiymiyl”l5 méant arpaohddion unbeanehe® hydide@boRfgroup

the invention that is safe and efficacious i.n the
contaming one or more triple bonds. An alkynyl may optionally include
monocyclic, bicyclic, or tricyclic ﬁhgs, in which each ring desirably has five or six
members. The alkynyl group may be substituted or unsubstituted. Exemplary
substituents include alkoxy, aryloxy, sulfhydryl, alkylthio, arylthio, halogen,
hydroxy, fluoroalkyl, perfluoralkyl, amino, aminoalkyl, disubstituted amino,
quaternary amino, hydroxyalkyl, carboxyalkyl, and carboxyl groups. Exemplary

~ alkynyls include, without limitation, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, |
2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 5-hexene-1-
ynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexﬁyl; 1-methyl-2-propynyl; 1-
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treatment of a patient having, or at risk of, a
neopl asm over each agent al one as determ ned and
,by a regulatory authorit such as the U S
QEW o )lgr ug Agm ni st )r/atl on) . T%e(t erm PCT/U52004/030368
"adm ni strati on" or "adm nistering" refers to a nethod
of giving a 20 conpositions of the invention, by a
route selected from wthout limtation, inhalation,
ocul ar admi nistration, nasal instillation, parenteral

adnethiys 2ttty 1-eethyii3- -ngdyiyi Stm%WBerS@QL&ﬂemyl 3-

admi ni stration, buccal adm nistration, rectal
admtyngs 2 2-dmncthyhBibungudl 1-amrthyl- -2 peatynyh 2-petiyli hgestynyl; 1-

t qpi cal

d d
SRRV 50 AL 4 B L Sk
S 24 2 ORRARS f BLIAVERIR 2 0% ARSI Byt o 7

subcut aneou§, and tramuscu

p rtefl@r-meﬂlbéﬁéd‘lbﬂyelfic Betetdtlysli inkGPhieB s éﬁ@ﬁ%te&jﬁ&ﬁﬁﬂy Wsaturated
on various factors, e.g., the conponents of th

phErmseiaiated Aromasiehcmdr which consigtsaf 2 foe q:m'bematcﬁhs aid 1,2, 3 or

%E%%a%%%W%%ﬁo SO s ging of N, O, and §

L]Pﬂgﬂﬁgaﬁbﬁgmg gf;;‘rﬁa 2w 1%1?11 t§'§/l g\f Iﬁ%t Ab%r\]rﬁ biell}ﬁ][eg Beterocyclic

grrmgs i Sugdrerabdnyens MBS Thedef@BORlylSzrbup ma%nb@éﬂﬁéhmted or
group containing froml to 7 carbon atons or

allmﬁu bstatedy eﬁi@@nlary sxbehtuantsanghde alkomyem@émky, Gulfhydryl
ﬁ@)@g} gt feren(ﬁ ﬁ%{f havi ng each of
lﬂt%éf p Wf?ﬁ tn%ﬂwe j G3Hino,
;t orrsollﬁpcgf dges eacﬁd %?m@lil%%?% %p‘m&%q@g& lﬁgﬁ %nyalkyl,

A ol carbdefl gregdsk Yihe figtogx i beifur MGéraaRend ﬁl@?‘ogatﬂoﬁaﬁy be
carbon atons in addition to one or nore heterd

ogxedizedinbbe hetsroychigwingntapbh @Dvalyspés atiichatlons anphetseoatom or
| nd| catajd in sim used, herein, the

b Pﬂwhl%aswlréﬁl&"%'k STy e, exf oo iagplvyigmg may be
qﬁﬁted%t ERhGUE thD 'i’in% 2o r]%g&ﬁ&%@sawa&g Sosg%gaaﬁ&ﬂe

cyclic groups, 1.e.,

rrmmcg&ﬂ atonoin thelhgexrotyote ﬁia@ optidhannee )quﬁ‘l%iﬁﬁzéd OP}e:feltaBly when
ring carbon atons, inclusive. Exemplary cyclic
g rtbmpégl. rrmﬂa%re)fc% and b &pips in the hetotnsygle, excwdsolp dhén/these

a@l%te%gtlogn%ea)f 09a8 gent tc->r %ﬁe %1'101)6 ﬁete?ocyc¥es mclhude, without

limitation, 1H-indazole, 2-pyrrolidonyl, 2H,6H-1,5 ,2-dithiazinyl, 2H-pyrrolyl, 3H-
indolyl, 4-piperidonyl, 4aH-carbazole, 4H-quinolizinyl, 6H-1,2,5-thiadiaziny1,
acridinyl, azocinyl, benzimidazolyl, benzofuranyl, benzotﬁoﬁnanyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazalonyl, carbazolyl, 4aH-carbazolyl,
b-carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-
1,5,2-dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolenyl, indolinyl,
indolizinyl, indolyl, isobenzofuranyl, isochromanyl, 1soindazolyl, isoindolinyl,
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15 substituted or unsubstituted. Exenplary

substituents include al koxy, aryloxy, sulfhydryl,
walbosiiebe4p, aryl thio, hal ogen, hydroxyl, fluorg%ﬁhﬁﬂm#mmuw

perfluoral kyl, am no, am noal kyl, di substi t ut ed

am no, quaternary am no, hydroxyal kyl, carboxyal kyl,

and car boxyl groups. Exenplary al kyls include, w thout

limtation, nethyl; ethyl; n-propyl; isopropyl;

cy.cl.o I y.I' cycl opropyl.nmet hyl; 20 cycl opropyl et hyl ;
AR RYPER o, SBthisalh soraraly by holi: eenteypricioy,
CY, 1€ IAYA
cydé::to e%%@@?c ob%%ﬁg%lil ?Ezr’ly X%?%%@R ?}P%ﬁ%adlazolyl 1,2,5-
1-ovatitagbhyly VB 4-Gcadidelyibbk 1%1%11196 t
di net Eli/zl 1p?/lr]‘olfc/) ;. 1-et hg%,pro%iyol d }tollllﬂr)rg?h%abzp gg ylpernmdmyl
p@ﬁaanibﬂdwy Rhﬁyﬂﬁthlolmvél Plydnpeaziply], phenainyl, phéﬁ(}thlazmyl

: enty th di net hyl butyl; 25
5 ea?%aé{?wﬂ Pheoxaing) a'?\%&%nﬂupmemzmyl Biperidinyl, pteridinyl,

dﬁggtdyﬁ%h ﬁyﬁ?g B YR by pyrazinyl, pyrazolidiny,
1 Wmm H‘iiyf’aﬂolbﬂopyﬂldazlnﬁ; ﬁyn&ddx'ﬁ%l'a ﬂ[)ﬁrl&ﬁiﬂlda%ol s

- 1-ethyl - - | propyl ;" 1-ethyl -2-ne [ prop
cwldﬁt:b@aole mndmmplﬁmﬂiﬁmﬁfmwmﬁhdﬁw%&olﬁw pyrrolyl,

al ken n ranched or unbranched
h)ﬂb‘%§i’%ﬂ qb’P8ﬁB Iegﬁfamwﬂ@mahéluaroww d@mcéldmﬂd@.rbolmyl,

10 ARetpdHyRIRYirTBY, t%ﬁ%ﬁ?@gbﬁgﬁ%ﬁhﬂp ForalD R Rifialf T H-1.2,5-

polycycllc rrngs each’rin

f thoientiabing, 1 D,B&hiadlammﬁen 9; 4-M1@dxaidq? 2 SItHﬁela&B}sfle
substjtufed or unsubstituted npl &ry 5 substi tuer S

i H@F@Jﬁéolal,nbwythr@ml ﬁua}zolyslutlﬁh%ofi; Mcnoflt(lhx«blyhltmenooxazolyl
L
o BpholsRdsaiiyl, R e e %%aszqmgm iteiazals, 15,5~

A S e -

15 | indleds, i buhare\ndnwmlte&ll ﬂoypynamcyy qiyﬁﬂnamyll ﬁqa@ﬁls»ﬁ Titanyl, thienyl,

per(ﬁ 1- butenyl; 2- buteni/ but enyl
tazaiyl, pVHB}Yéﬂ@ﬁwolthmd ¥12071&20br1,cn|semdolyl tetrazolyl,

| 1b9 &tfﬁll[%yl Qﬁpgﬁ& %mén}fh@(f@nlt %n%gpéﬁ@qo?yt eHy mdazolyl

3 T
Zoﬂngétd]hﬁ)ﬁhn}g %ﬁ{{ﬁzﬁ%ﬁmﬁ B@fza?% s %(Lzolyl oxindolyl,

2bm2twdazﬂ1rgﬂ,apﬂnqlhnyllanfhisb§{hmbhbglt @erﬁrred 5 to 6 membered
1- met hyl - 2-but enyl ; 1- et hyl - utenyl ;

y._

20 ohgfstosyel eﬁﬂgﬁ!ﬁde@ fvg/lthommtm pymdinyk pytimidinydt thigbingl, furany],

25

gﬁﬁnérf)ﬂ {hla}%bgfﬁ f’;ﬁ&f‘rﬁ%‘&i plpenrgl?nyqypyr?ézg@?tlangazolyl,
oxazolyl, isoxazolyl, and tetrazolyl.

By “Ce.15 aryl” is meant an aromatic group having a ring system comprised
of carbon atoms with conjugated = electrons (e.g., phenyl). The aryl group has
from 6 to 12 carbon atoms. Aryl groups may optionally include monocyclic,

- bicyclic, or tricyclic rings, in which each ring desirably has five or six members.
The aryl group may be substituted or unsubstituted. Exemplary subsituents
mclude alkyl, hydroxy, alkoxy, aryloxy; sulﬂaydryl, alkylthio, arylfhio, halogen,
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15 met hyl - 4-pentenyl; 3-nethyl -4-pentenyl;
1, 2-di net hyl -1 - propenyl; 1,2-dinethyl- 1- butenyl

Wé’ZﬁqszﬂZ%t’hyl -1 -butenyl; 1,2-dinethyl-2-butenyl

~bicyclic, or tricyclic ri

10

15

20

25

Fethyl -2- butenyl: 2, 3-di net hyl - 2- but enyfCT/US2004/030368
2, 3-di net hyl - 3-butenyl ; 1, 3-di net hyl - 3- but enyl ;
1, 1-di net hyl - 3- butenyl and 2, 2-di net hyl - 3- butenyl . By
"al kynyl" is meant a branched or unbranched
hydr ocarbon group 20 containing one or nore triple

bofiusroalyl,adaklyowstl, npdrorydlkpln ahﬂbmxmlkwﬁmmgomﬁmnm
In I Ch eacC rnng
deBiopagibstified pmgeo, ohs@sutu%frﬁbmmcs antlthelamaymﬂlrmgo @OPIpS.

gﬁ%s? ﬂ%ﬁﬁ?&'l; fm‘P{Y&e IsPREY bSt : t%%l% “%%ﬁ}ﬁ%@w group (e.g.,
al 74 })glené’ﬂhy thi3%s- dﬁ“ﬁh&ggﬂﬂfﬂﬁylﬁj g?gﬁgﬁ&f{iu A e 4ké/4rbon atoms.

perfluoral kyl; ’am ho, am n

25 quatBy i@y, alkhetxerodyyb_l/ﬂ’blsymbémlan dlRy by hiad hetéﬂ%@ychc group
car boxyl groups enpl ary . al kynyl s 1 nclude, w thout
| i paving frem 7 de Hﬂwrbonlatgmépsyngldltloa ‘tpromgyomyrhore heteroatoms (e.g., 3-

5. Btk omy1 22-Rltah Dmert T, 3 Myaro BRI or 2y 1

2 BEXNTHofurdn PExetR ?ql) 4- hexynyl, 5-hexynyl;
1- met hyl - 2- propyny 125 V\D 2005/ 027842

PCT/ USZBP4he&i3fsiiidy]” ietneyht 2bhutheéty bs unbranched alkyl, alkenyl, or
1- net hyl -3-butynyl ; 2-nmethyl - 3-butynyl;

1 , alkymykerpyp havinga gumber of carttinratog, €.2.,Hemryto:7 carbon atoms, in

{Eﬁ@ﬁla&htﬂé 2? ?/r?étheé %%h%ge%ﬁg ]t;& |sg egﬁ:é from the group
g‘!)fwr(t)y@r’éo IByHeQeeﬁkgﬁtlﬁélﬁgéf C‘!v}fhogt TR t&tiary

tab e 5- to 7-meEnbered nonocy

14amizebeseecndirg vatines, beiees, dhipethess, intl@eyihioBmides, carbamates,
saturated partially unsaturated or unsat ur at ed

( athlﬂﬁéfba@}ate%lhd’ T#708PS, dBwRsss posphodiesters r&)aswmramum
" roopadidet, A bnlide! AEbSFTRd TER APSoua el garmpcyelic,
anyichdify ef h@cﬂ:'h@fﬁlgsnmv‘@hféﬁ J.%E‘E{ rﬁ% deiftabl g‘h‘éﬁ tﬁ%fe'_?ﬂgﬁ members.

heterocyclic " rings is fused to a~benzene rin

heTke bayoiajityl @roup g bebsabstitsid druimdbstituted0 Exemplary
uns%bst ituted. Exenplary substjtuents include al koxy,
ar

stitents ipelyde @Woxyammyh sulfhygryl,alkdthipaarylibie, halogen,

B ﬁhgﬁoa@%sﬁ%rﬁaﬁ g b Farin Skl isshevipted amino,
Ely rageggn and sul ?Wet e¥|c})1 &@gfégg@@%ﬁﬂggﬁyg@ C*PBSXYI

groups.
By “acyl” 1s meant a chemical moiety with the formula R-C(O)-, wherein R
is selected from C,; alkyl, C,.7 alkenyl, C,; alkynyl, C,_ heterocyclyl, Cg.15 aryl,
Cs.14 alkaryl, Cs._jo alkheterocyclyl, or C;_; heteroalkyl.
By “halogen” is meant bromine, chlorine, iodine, or fluorine.
By “fluoroalkyl” is meant an alkyl group that is substituted with a fluorine.
By “perfluoroalkyl” is meant an alkyl group consisting of only carbon and

fluorine atoms.
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oxi di zed. The heterocyclic ring may be covalently
attached via any heteroatom or 15 carbon atom which

WOV 23842n a stable structure, e.g., an im daz@tigyos/030368

10

15

20

ring may be linked at either of the ring-carbon atom
positions or at the nitrogen atom A nitrogen atomin
the heterocycle may optionally be guatem zed.
Preferably when the total nunber of S and O atons in
the hete ‘p cIe x eeds 1, then .thlsge_ het er pat ons are
not adj ‘txcya WF?F&@ 2 91@F>é§mihrtb¢ dieranula

T T ——.

4'1]@’[@@&}*0@551”@[; 2 2(’@1‘"(%6}5 RB&S)1eC; Mlﬂﬂéteﬂic'yély‘l‘ybr C,.7 heteroalkyl.

6H 1, 2, 5-t hi ad |aZ|ny acri di nyl, azociny
ben2| miBahyidyox yalicylZ wnmealmd chdomaahmblemy mﬂnjale Jformula -(R)-OH,

ot hi o enz benzt hi azol
‘?IP:PZ %ﬁ’wct%jegﬁtne raé‘%b’ilcz 7 aensi &wa% 5¥1, Cy.6 heterocyclyl,

Za 1% b’azo'l“%:uﬂr%%keg ﬁ%‘g\%?géﬁmthrgﬁﬁﬁﬁ# @f}']omenyl

ci nnol Fa,lkdi\ ab yeHag el chehidaY substithdittof the fi la -OR,
1,5, 2- gy%fhl azfyrzwl di hydr of ur of 2, 3- b]tetraeh)?grngfauran wherein R

f a8 mit?ﬁted ﬁuna@amylkyl Gy albenyli Gh-nylkynyhiighetsroyyclyl, Cs.p2 aryl,
| 1H indazol yl, i ndgl epnyl, indolinyl,
:edé‘i‘ f 1 | Cs. iq?&ﬁb%}?rocy%beﬂrzéf ubéiginalkyl sochr orranyl
y / o
P?%)/ %gg%)gk B%%? &s)églln %loﬁ'ub%ﬁ | soépt%g ,'OR’ wherein Ris a

I €t ﬂmg, i soxazol yl, norpholinyl, napht hyri di nyl,
octa r0|squ|noI|nyI oxadlazolyl

1,2, 3- B)}’ (aillad thigT is nhe@tzﬁ aimeaﬂczdzsubytlltueﬂt, of the formula -SR, wherein
o adl 4- oxadj az oxazol i di nyl

e@%@&? kYl ber eRieavh 27 allsyshah-nhetarasyelyl, Ce.

p r I

?33‘?%!“452%‘3? O AR B I r TR Mo,
pht hal 8 ‘fayVithip? @mazmt@&henﬁlbﬁileéf%dtlmht ofthe 'fbﬂhl‘i‘lﬁ' SR, wherein
pi peridonyl, 4-piperidonyl, pteridinyl, purinyl,

pYr igryCe. 12|@W@Dh}9l pyrazol idinyl, pyrazolinyl,

A T i gt
{Iﬁ gﬁm% )(Ryf ’ I‘ﬁl qk{;?'r?!gp?ﬁz’l”n%r\é AN }ﬂdependenﬂy an

qulhg@@kemw a]kﬂthlyl[lbhciﬂyﬁ gmab R aidyid dyalkyll&roup linking the,
tetrahydrofuranyl, tetrahydroi soquinolinyl, -
t QP@T&HWY @qnnmmtrqg@n at@py asja Qﬂtﬁiltlldlmt,adlaazthey moiety. The nitrogen

o8 o B RN tactied i 10k b St of alky ey groups,

| g M7/ 2 YR tharkbhemeta8a] Hbm, t N enooxazol yI'

Compounds useful in the invention include those described herein in any of
their pharmaceutically acceptable forms, including isomers such as diastereomers
and enantiomers, salts, solvates, and polymorphs, thereof, as well as racemic
mixtures of the compounds described herein.

Other features and advantages of the invention will be apparent from the

following detailed description, and from the claims.
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t hi enoi m dazol yl, thiophenyl, triazinyl,
1,2,3-triazolyl, 1,2,4-thazolyl, 1,2,5- triazolyl,

< azol yl, xant henyl . Preferred 5 to 10 nenber ed
ééa%?o32§/4gl es 15 include, but are not limted tpd:T/USZ“OJ‘m"“s
pyridinyl, pyrimdinyl, triazinyl, furanyl, thienyl,
thiazolyl, pyrrolyl, pyrazolyl, inidazolyl, oxazolyl,
i soxazol yl, tetrazolyl, benzofuranyl,
benzot hi of uranyl, indolyl, benzim dazolyl,
1H i ndazol yl, oxazolidinyl, isoxazolidinyl,
benzotri azol yl, benzi soxazol yl, oxindolyl,
benzoxazol i nyl, qui nol i MetailethDeseiptiomol i nyl .

Prefer d5t man:g g]ilZOhterocy les include,
wi ¢ houtW P PAYe diSPRYRIee fha s GombIaHPROGFaSIM Wit 9
f Hﬁﬁ?ﬁﬂélferaﬁ% ﬁgé(ﬂt oft@t{oﬁf)% ¥%sul Xﬁ'il?li)%%d%ﬂ%@ o"’}ff{efwve activity

pipe I ny razol

| 20%ing0hadplasiiiioves th@Z@hitlistrdbion 6Peifiér ab¥it albrfe. nPl?d’lh‘bﬂnazme
an_aromatic group having a ring system conprised

c atase kirstsonmbwtiitons, sunh ag ahledpromaries aronsed(as. zgm,psychotlc agents.

RN S TN YA TLRCE
d gﬁ%&gﬁﬁce %ﬁl{ ?én\%‘f l(c)l?ﬁs s nél m;)aﬁl\}v@' Ch & fié ?I%SBB&%&%&%?‘I@CIUH&T}’

b%héﬁhbﬁéd Ftﬂr@ﬁg T m&tab@dsldf%@sraﬁﬁ@ﬁﬁécﬁwws Lﬂ%ﬁaétﬁ&%nhﬁd
i ncl ude al kyl %@roxy, al koxy, aryl oxy, sdulfhydryl,

alfiydtidnad anaiogﬁ oihéldorprainagine, ar@ knvon 20605b 023 HXknown properties
C{aré USZOO4/ 0368 uor oal kyl , c¢arboxyl, .
hy Rt %S é]lq,gg etwgeg Wpamgﬁ]aﬁ its élﬁp%)gngQ metabolites, any of

TEARRRR U SO o BB ST roR g e

aranﬁbiﬁﬁfe%b@bbm%h@ﬁlm o@ﬂh@fn)(llenﬂé&lip (e.g., benzyl,
phenet hyl , or 3, 4-di chI or ophenet hyl ) havi ng from?7 to

14 car bon atomns. 5 By "C3_10 al kheterocyclyl" is neant
aI k é\aS“bSt i tuted het erocycl ic group having from?7
lﬁi“’ BHSatons in addition to one or nore

het er 02&9@0@1&5 ’tlil atr%H &Hﬂnr@g I&thro%xf&éﬁ@@%h&%won of the

3-tetr urany

t Qﬁf/ﬁhﬂﬁraﬁé ooyt Iiﬁilfa‘tlloh thByconipRiuabe abderibediit sfaaite @) above,.
branched or unbranched aIkyI al kenyl, or 10 al kynyl

grsuolp af ao&mgmazmanmnmamcr,kﬂuplmmg:, reepazind, methdtringeprazine,
7 carbon atons, in addition to 1, .2, 3 or 4
R R ise heaR: PoriSEbE: BErife Bz PEPbaRAZIne,

pipamazine, pipazethate, piperacetazine, pipotiazine, prochlorperazine,

promethazine, propionylpromazine, propiomazine, sulforidazine,
thiazinaminiumsalt, thiethylperazine, thiopropazate, thioridazine, trifluoperazine,
trimeprazine, thioproperazine, trifluomeprazine, triflupromazine, chlorpromazine,
chlorproethazine, those compounds in PCT publication W(Q02/057244, and those
compounds in U.S. Patent Nos. 2,415,363; 2,519,886; 2,530,451, 2,607,773;
2,645640; 2,766,235; 2,769,002; 2,784,185; 2,785,160, 2,837,518; 2,860,138;
2,877,224, 2,921,069; 2,957,870; 2,989,529, 3,058,979, 3,075,976; 3,194,733;
3,350,268; 3,875,156; 3,879,551; 3,959,268; 3,966,930; 3,998,820; 4,785,095;
30



consisting of N, O, S, and P. Heteroal kyl s incl ude,
wWthout [imtation, tertiary am nes, secondary

WQA03027842t her s, thioethers, ami des, thioan descT/us2004/030368

10

15

20

carbamat es, thiocarbamates, hydrazones, imnes,
phosphodi esters, phosphoran dates, 15 sul fonam des,
and disul fides. A heteroal kyl may optionally include
nonocyclic, bicyclic, or tricyclic rings, in which

Al AP S S S %Lﬁ?%?%rﬁsmm 5.5, 989

| t {
s P e

f by0dB 230k yhd 6p§'fﬂ9f 84 eadtkof whivhiip @ncotpbra@al kefkin by reference.
di substituted am no, 20 quaternary am no,

hStmetyallkalated phensthinziags ha@mg;tmmy]a} klytllprohfﬂian‘aa;] bmﬁyi'tles are
BB B encgripabiet by i Beaect ed Trom 1 7
ol Piiphiie bl diiflod (7 RErGA B ORISLY

ClL.7 hﬁteenmt &)'Lhmoaﬁy EnescﬁlﬁddQﬂ@mbet ef fHé%HenQﬂﬁ’éElﬂ@fannly is
chlorine, iodine, orine. By "fluoroal kyl™ 1s

n@@ﬁfpramaam@ywv@mhgs thhstrugturesubstituted with a
fluorine. By "perfluoroal kyl" | s ant an al kyl group
consi sting of only carbon and um fne atons. 28 WO
2005/ 027842 PCT/ US2004/ 030368 B wggpoxyal kyl " is
meant a chemcal noiety with thelformila -(R)-COOH,
wherein Ris selected from Cl-7 al kyl, C2_7 al kenyl,

C2-7 al kynyl, C2-6 het@ S12 aryl, C7.14

al karyl , C3 10 al khet er ot@;s 1 7 heter oal kyl .
By "hydroxyal kyI I S meant noiety with the
forrrul%&?) 5 wher ejn R sel ect ed fromCL_7

al kyl 08131%&1%}? cugEsnty aYER m thy Bllﬁ\é‘t%rmél tablets,

i s, S n S IR Stk o

simpesttiohent of the formula -OR, wherein R is selected

fromCl-7 alkyl, C2_7 alkenyl, C2-7 alkynyl, C2_6

het er dhgBPYHIaZITEes Q®smey¢d to tg7chldrpabinariyie anﬁIB)gi fnclude

f;k eterocycwyh} 7 het er oal kyi’w 10 By ‘aryl oxy"
SARENS: BYE %B?faéﬁlﬁsﬂ Bldpging Andl triffuoperazine.

VY%’&B?'O@ tiRseShire antipsychotic or antiemetic activity with chlorpromazine.
Also included as chlorpromazine analogs are those compounds in PCT Publication
No. WO02/057244, which is hereby incorporated by reference.

Phenothiazines are also known to inhibit the activity of protein kinase C.
Protein kinase C mediates the effects of a large number of hormones and is
involved in may aspects of cellular regulation and carcinogenesis (Castagna, et al.,
J. Biol. Chem. 1982, 257:7847-51). The enzyme is also thought to play a role in
certain types of resistance to cancer chemotherapeutic agents. Chlorpromazine
has been mvestigated for the inhibition of protein kinase C both in vitro (Aftab, et
al., Mol. Pharmacology, 1991, 40:798-805) and in vivo (Dwivedi, et al., J. Pharm.
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C6-12 aryl group. By "alkylthio" is neant a chem cal
substituent of the fornmula -SR, wherein R is sel ected

wﬁ&&@ogsﬂ al kyl, C2-7 al kenyl, C2_7 al kynyl, %T%52004/030368
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eterocyclyl, ©6-12 aryl, C7_14 alkaryl,

al kheterocyclyl, or C1_7 heteroal kyl. 15 By ‘aryl t hi o"

is meant a chem cal substituent of the fornula -SR
wherein Ris a C6-12 aryl group. By "quaternary

am no" is neant a chem cal substituent of the fornula

- (ERp- We&r.) (9R9) &1 )688 ’MM?Y 2hBndthidZinesre aRB&nBwn & @&lmodulin
eac |ndependentli al kyl, al kenyl, al kynyl, or
anghibijersand rRitaty cinestrinbibiiprs,dhe betitri (Iﬂ(\v]lmghmhmilﬂﬁte the

quat er nar, ni trogen atom .as..a subst tuent, to
ety pERindIeR and CHromaeiomes 5 dividing Gellsoval ent | y

attach

o oupeCdrrorfiing 8 9s SORP afphadihorBRYIGHIAL Hhiivity and can.
Nichligggathataiv h il SChispromdzing él@o h@é/ﬁf@»ﬁbﬁl@e anticholinergic
i ncl ude those described herein in any of their

plaativide sanifestied yps accasponab dey hnutls, blirred wision: umramareientlon and
such as dia reoners 25 and enaptloners sa

S GPvsihaions { HIpER et A dacrE s G5 At Seiapfiom vk it dopamine
Mo E&%lBélaﬁggcﬁé’ﬁ'BP REnieRy EA R ORI X NeT

feat res an vant ages "0 ron wil

appar eQhl rFﬂﬁiléﬂiﬁe isf rehdiDpatrbrbed BohethedRSEbinRiskianl tradtd Its
fromthe clainms. 29 WO 2005/ 027842 PCT/US2004/ 030368
Déamvmddblbéjs wrvqmlab&]dwtwmldhrddofmtqmsﬁ hetatiohism by the liver.

ation of kinesin inhibito
lwaﬁcﬂorlﬁ%fr%ﬁt?sv@aa}éﬁ? SR Gyl ab Uiy b RletsrpFepddoss not
%@b@%% atﬁﬁ X@a ?Eﬁ)#lfll&l c[oﬁsw?en I'?fit ] ?91’?411%%1% b%/p?isses much of

n1n|s ' oR er ag a8
P'ﬂ@eﬂﬂfdﬁ pagd tﬂﬁe& lag 8 righer pREhih d:dﬂﬂ'Jeﬁtrhﬁ’(SxiSs ar8'd6iied8d. The onset of
chl orpromazine, are used as antipsychotic agents.
Phaghion hfteri. mesdmindstratinngis tusu@llseﬂﬁ ¢0 BOwhigirtes and after oral

e kBESR AR S0 30 S Rb R WL Ry HGRRRaS Sty
are&egqsyge 36 Yt ﬁﬁumgﬁ aﬁstaféd%gesq?g&fasnﬁ eas of the
brain spect |l ve t ruct unct’i onal

anal ogs of chlorpronaZ|ne are known and, based on

known properties
Chlorpromazme Metabolites

)

Because chlorpromazine undergoes extensive metabolic transformation into
a number of metabolites that may be therapeutically active, these metabolites may
be substituted from chlbrpromazine in the antiproliferative combination of the
invention. The metabolism of chlorpromazine yields, for example, oxidative N-
demethylation to yield the corresponding primary and secondary amine, aromatic
oxidation to yield a phenol, N-oxidation to yield the N-oxide, S-oxidation to yield
the sulphoxide or sulphone, oxidative deamination of the aminopropyl side chain
to yield the phenothiazine nilclei, and glucuronidation of the phenoﬁc hydroxy |

groups and tertiary amino group to yield a quaternary ammonium glucuronide.
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that are shared between chl orpromazi ne and its anal ogs
and netabolites, any of these anal ogs or netabolites

woanye7sabsti tuted for chlorpromazine in the: pers2004/030368
15
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antiproliferative conbi nati ons of the invention.
Phenot hi azi nes Phenot hi azi nes that are useful -in the
antiproliferative conbination of the invention are
without limtation, the conpounds described in

structyre (1) aboyve, ch as acepronazi ne, )
cyame rrg’i Ofter examples r?gfilﬂé'}“%%%‘? metabolites useful in the

S 2 TS AR BB O513, 7, ma e

PiphaIBide RnAAdGidALAtly BeRADARREALIITa bHLRAY BF lfhoxy!
prochl or perazi ne, ~ pronet hazi ne, propionyl prormazi ne,

pmo@etyrazi ne, sul foridazine, thiazinam niunsalt,

t hi et hyl perazi ne, thiopropazate, thioridazine,
trifluoperazine, trinmeprazine, thioproperazine,
tr]:‘ﬂérﬂﬁngraZi ne, triflupromazine, chlorpromazine,
chlor proet hazi ne, those conpounds in PCT publication
W002/ 0582 48mbantiohd 05 thelpveRiRPaR S eful b Be n@%ﬁ@ﬁt of
Nos. 2,415, 363; 2,519, 886; 2,530, 451; 2,607, ;

2 peapleads. Thaapy 234, b@padorméRalode 68# ddifundtiotBRithGQother
2,837,518; 2,860,138; . 2,877,224; 2,921, 069;

2 leapBing., surgeD), sadation Hugany; gnmBmotiETame of geno theras).
3. 300 : :3,879.551, 3,959 268; 3,966, 930;
3RSl piian 8 8ine s Bregpst 3o 3 velgpme « neoplases (e, one
P&hb4S 2004189 3 8disposed br e whb i ' '
5,157, %%8; 5, ?%g 784, 5, 550, 143, 8’%?%%%8’9%% @iifoptistn) may
5 884V @®phglaciiaire@diens 16 fhibid 81 d&lay hRopladtic forkdtiod54he

5,795,888, 5,6597,819; 6,043,239, and 6,569, 849, each
oflutatioarpt;the porabingbpn therapy Aepends pnithe synsrefedisease or disorder

S FAzi havi sim]ar

anEit e, thd SR CLOARRRL OF B8R0 B P CHIL bR o tine

e petemasdiechsbyarldicw BicopiRienPh@pehdY R4t RARRYAGR My

dgscri_bed b; ’%/aorrml a (1), ezillbovg. ﬁ('irghtgzmrrggrtegcormb%r ay be

peeserinisacinderficycles thaténglhderishperdodsesof that thy pasient’s body has a
CH3

ch ordpromazi ne, .whi ch has the structure; CH3 N,
chance to recovery from any as yet unforeseen side-effects.

_ Examples of cancers and other neoplasms that can be treated using the
methods and compositions of the invention include, without limitation, leukemias
(e.g., acute leukemia, acute lymphocytié leukemia, acute myelocytic leukemia,
acute myeloblastic leukemia, acute promyelocytic leukemia, acute
myelomonocytié leukemia, acute monocytic leukemia, acute .erythroleukemia,
chronic leukemia, chronic myelocytic leukemia, chronic Iymphocytic leukemia),
polycythemia vera, lymphoma (Hodgkin’s disease, non-Hodgkin’s disease),
Waldenstrom’s macroglobulinemia, heavy chain disease, and solid tumors such as -
sarcomas and carcinomas (e.g., fibrosarcoma, myxosarcoma, liposarcoma,
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma,
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G N 141 10 Chlorpromazine is currently available in
the following forns: tablets, capsules,

pL,ories, oral concentrates and syrups, and _
?ggﬁﬁﬁg%?ons for injection. Phenothiazines cdriaYBP3036s
to be chl orpromazi ne anal ogs include fluphenazine,
prochl or perazi ne, pronethazine, thioridazine, and
trifluoperazine. 15 Many of these share antipsychotic
or antienetic activity with chlorpromazine. Also

i BphowdethaamesbihelipmeBrime's anabgJsioaiyoshit@se, SRIFIUISSarcoma,
in PCT Publication No. W02/ 057244, which is hereby
i Gelonpareinemap panwaeaicerRBect, breasbcanicgr, owasianrcanedrsprostate cancer,

pRGtaP Felbes oot 524 clr<BhorBa adiposiciiprie sweat gland

nunk . i Co <
of ERao 1 RIRAF 5 istebnotts; BANNE, PSR, BRATRLY
etad@docarcidomBs, Wystadbeddarcid&$d, nédhild8Adaréihbmal Bonchogenic
enzyne is also thought to play a rolé in cerfain

t gpesanaiha,mesilstelirsaecinome akrpatornadmis st apruinéma agmniosarcinoma,
Chl ot pr omazi.ne %\as heen i .FSI i&gat ed for the )
iﬁﬁmﬁfqmwr%bryap { RFHAR AL Yl sfimer; ¢eryical eancer, uterine cancer,
> . I . r . 1 4R8-805) .
(A5t g i P G0 g, B Bhinoms

2 @PfIh &2l B4t iibaha, 04}/ 88088 malCkidbdulibBRstondd) ¥Paniopharyngioma,
291: 688-704). Phenot hi azi nes are al so known as

c gpemdjonoma, pinkalbinaphemangioblastomia; acpustEi mevrommiabi t or s,
the b tr‘éq% of which nodul ate fhe nbvenegnts of spindles
2 AUECHTTFR RS SCHVaRDORR B IEIATa HE B BR RS Rblasioges, and

has; pha- adrenergi c bl ocking activity and can
5?causl,)g&g(??ﬁ%st ati c hypotensi on. Chlorpromazine al so

has nodehiifatedit ﬂh@hﬁ[yirﬂﬁy B¢ frovaddd WhkdevePBhdBShepYSs
occasional dry nmouth, blurred vision, urinary

r dedprmed, atdwine, demdaaterds plice, aislivigadivapitaids dutpaierges
rolactin secreti. i to its dopani ne ecept or
b SRt 3T f e f, Hetaithet? etcrlly RoRpS 6t A BOSHEA S0 that the
. . . o ; _
Gaoefop caTBBL e e HEALY'qBRICEREE dlnbiPany adjustments that are
vakeddd. eTltki@ntatios of ficleymbingtidn Hsraprdepoiat 8B hé RNIVF neoplasm

t rl])gmlgl t\rlgartéd, the age and condition of the patient, the stage and type of the
patient’s disease, and how the patient’s body responds to the treatment. Drug
administration may be performed at different intervals (e.g., daily, weekly; or
monthly) and the administration of each agent can be determined individually.
Combination therapy may be given in on-and-off cycles that include rest periods
so that the patient’s body has a chance to build healthy new cells and regain its
strength.

Depending on the type of cancer and its stage of development, the
combination therapy cén be used to treat cancer, to slow the spreading of the
cancer, to slow the cancer’s growth, to kill or arrest cancer cells that may have

spread to other parts of the body from the original tumor, to relieve symptoms
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Li quid concentrates may have greater bioavailability
than tablets. Food does not appear to affect

WhRwaMisknbi | ity consistently. |.m adnm nistrapc®s2004/030368
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bypasses nuch of the first pass effect and higher
pl asma concentrations are achi eved. The onset of
action after i.m admnistration is usually 15 to 30
m nutes and after oral 15 administration 30 to 60.

: hi [y
gﬁgg&fbg r;dgg ?E%&%%ﬁgﬂg%&g ?a ?e ‘i% &lfﬁ ﬁ{ gg&cég Combination therapy
charoalse belpzpeuple T aiops @Bﬁ%ﬁ@olwgaet?n@ﬂ_\ggﬁﬁg BaaY s that cause

chlorpronHZ|ne under goes extensiv
t PYROr S56QMI6H- i nto 20 a nunber of metabolites that

may bep apeutic ti.ve, these netabolites may
be subséﬂi it Be’f%%} %F‘g‘ff Hh@npnu stiadl cell lung carcinoma or
%ﬁlbﬂh@éﬂ&cﬁf@iﬁémg SR pakl 8, 9f .t | nveption. The

% i° %g%t%m

met abol i sm of chlor promazi ne omazine and a

oeratgt Avaatikoliferativby Takiselction %
yq[l rmr]é (ggd secondary ar% ng argﬁgglnf:l (%l%gr ?g &a%be

ergubed, iy dag aﬁfmdmg physiciant Aqmﬁimlglyhﬂle%@éic% may determine

phoxi de or sul phon

Qg&h{j d 25 ¢t

oxXI | vhﬁge%?ﬁ i ﬁeﬁ‘f’“?qi%n‘grh}’rféfﬁrﬂpg Ito ieddrugh &lst&d in Group
1A, selet | dat

o he phbaar B AROILEAg e the noRbpg @ﬁﬁ%ié%@geﬁtﬁnor more

@P@‘uﬁcﬂb}’ mletodulmlq baidan )&tabi RbEAP
005/ 027842 PCT/ u32004/ 03036 g (%ﬂn’e‘?brcg&%ﬁ@r é‘Eled?hyswlan

(?ﬁ{l Seglach theesibis) drugdepemting onlthé Btage or type of caﬁcer being

r f ive conbi tlon of the invention, eac
%;état)egy toilr gﬁétg%tanc] CangL eo‘Fh(thFeO Wigalrog o be s nBcombination

- th hyd
m?ﬁ%ﬂgﬁfﬂ%?mgw pérﬁé@"?’ ° }Pé"s%?% ﬁﬁérg%gs ngpvasiat). The
physipian oat: Iﬂs/hend;leémhoﬁ @fn fihdrrBRk 18 Me Pible riea%grﬁ%gﬁ &%

[

Thera@/ % performed al one or in conjunctl
- BHSfHgrang @'tlgﬁ91 Qr@gg Thegddgm] drudéant beddh Jh BR¥nitotic agent

r th 10 Additionally, a
e SRR o % rE e P G roesdenispi Rytovaempilicn .
t}egn ke mﬁpms ﬁﬁﬁ@st hbstinB S e NS o
ogine € 1013 §
previ ously had a neopl asp;}ﬁ Mtﬁ alg galtmgthe
proliferation of the neoplasm or maxnnally alleviate the suffermg of the patient.
The administration of a combination of the present invention allows for the

administration of lower doses of each compound, providing similar efficacy and
lower toxicity compared to administration of either compound alone.

Alternatively, such combinations result in improved efficacy in treating neoplasm

with similar or reduced toxicity over the single agent alone, at moderate or high
doses.

Formulation of Pharmaceutical Compositions
The administration of each compound of the combination may be by any
suitable means that results in a concentration of the compound that, combined with
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‘recei ve prophylactic treatnment to inhibit or delay
neopl astic formation. The duration of the conbination

mbgwsgepends on the type of disease or disorder
being tre

ated, the age and condition of the paPfENS2004/030368
the stage and type of the 15 patient's disease, and
how t he patient responds to the treatnent. Therapy nay
be given in on-and-off cycles that include rest
periods so that the patient's body has a chance to
I eV i : hee-effects. .
it CoTrRAY 18 Sl ool At RER PEhEfE e iR rogion. The
t r eanpdundsinay belentairtéddsnyaashropripeenid@in sn ahy shRable carrier
invention include, without limtation, |eukemas 20
( eSypstange, and is ggreiglly pragant én hy aplovoy of t-A58tbgweght of the total

acyt e gcytic |eukem a, acute. nyel opl asti.¢c _ .
I eﬁﬁkﬁlﬁ%?h}& BN eﬂ}g ;9??’&’0?%19@/61}%%86 REQMided in a dosage form

5 Ny laPTORAeH e for ﬂféu&ﬁmpﬁre 14 fe. E},’ g&g@%hfiuglgﬁilﬁgr%]@sculaﬂy), rectal,

acute erythroleukem 3" chronic em a,

nmyeltaggduscndsel) keginal, inhalant, skiny/@atdsYdr soul @ WasHh Bbration route.
polycyt hem a vera, |ynphoma (Hodgkin's disease,
nohD¥p deeomposdtien may) be msthpdbrivdte.gatablets, capsules, pills, powders, '

Macr o bul i nem.a, heavy. chain di sease, and solid
R R G S OB Ui BB nqedige hydrogels, pastes,
fi BinARaKs WFBamIPILSESC MBichbd Q)gﬁﬁ)rti%%gﬁg?rg Jeyices, suppositories,

chondr osar cona, "ost eogeni c sarconm,

10 angriensal tjemables inpliak | Pe@yss ofBerokdIEP AL %ﬁﬁﬁﬁ&éﬂmal

| ynphangi oendot hel i osarcona, 33 WO 2005/ 027842
PCOMUSENTRNSoBaR be forpwlatddanrordieg ta baivientionalpliargiaseutical

tumor.. | eionyosgrcoma, rhabdomyosargcoma, . col on
B 80 e ReE Bonh Ae Sertivedud Pratiserol Ihvamiagn, 20th
C¢Hifén, 0OSERLL B ABERfaro, Eggb?ﬁ%%“ﬁﬁumsc&r\%’l' orTgl)hilade]phia,

basal cell carcinonmn, adeno ci nonm, sSweat
c aarcli Evaryelopséineafedtiusngcentlcalal &hnoisey, &BPY.| $whrbrick and J. C.

carcinom, papillary 5 adenocarci nonas,
15 cy3 gt

o¥aRn 88 9990 MarcekRakkess NewaYotljorma, bronchogeni c
carcin renal geld., carcinona, hepatqma, _bil e duct,
car Ci ngﬁn%,h @ Hg)rquﬂgé%ijéh?l BR’Etbm@@Hﬂ%@hﬁ? ?mleﬁsﬂan a variety of ways

Cahgl 48 MRowWih The art UYL ex&ﬁb}’é, G fifsd QII(}C? Eecolﬁtd:a{gigfq}es may pe

cancer, testicular cancer, lung carcinohg,
| vloymulatesi togather bt setdestebarDesioibdy, thepirdthalisdtond agents are

carci nona, gliom, astrocytonm, nedul|obl astoma,
cr HF‘B’%FPQ t?gﬁﬁhéhﬁ),f the @1@\9%311&39% ernegsismpaltameus administration of

20 h%ﬂ@ﬁgén‘%?.' SRLPER £ GRS (C:OIrIJI%(L)Igi ong can include the phenothiazine and

25

antiproliferative agent formulated together in the same pill, capsule, liquid, etc.

Administration of each compound in controlled release formulations is
useful where the compound of formula (I) or the antiproliferative agent, has (i) a
narrow therapeutic index (e.g., the difference between the plasma concentration
leading to harmful side effects or toxic reactions and the plasma concentration
leading to a therapeutic effect is small; generally, the therapeutic index, TI, is
defined as the ratio of median lethal dose (LDsg) to median effective dose (EDsg));
(ii) a narrow absorption window in the gastro-intestinal tract; (iii) a short
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ol i godendrogl i oma, schwannonma, neni ngi oma, nel anoms,
neur obl ast oma, and retinoblastoma). Conbination

woResapis+imay be provi ded wherever chenot her apy ber/Uszowososﬁs
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performad at hone, the doctor's office, a clinic,
hospital's outpatient 15 departnent, or a hospltal
Treatnment generally begins at a hospital so that the
doctor can observe the therapy's effects closely and

R ST 0SS o
SRR R o S DI b 0 e,
al[’&géﬂl@éii ﬂiﬁ@l%&fﬂ?@ﬁtl@ﬂ@o&fed{%p WD rlﬂ;%fafhﬁ sh%}ﬁ?l%:g%e‘l%flse

Drug 20 administration may be perfo

| fﬁQmulaﬂlQn (n_aygze useditb pyometedduent dosinguldtimhas) bereduiree in order to
adm ni s i on of e%%gp gent can be determ ned
i AtRd %P asma leyely f anfe‘l‘ta?pSheWuB@kgﬂdfen in

on- and r.est er| t.hat, .
t he paM)ET I{R’t&ya(f%?ggs &J%] %&%{% ol?tsmo ?‘%aéf’]{:ﬁ%? jiphich the
Cedtb %f?élga§e€tﬂﬂweldh% She it Sﬂﬁiekhboiénwpﬁe %&Qpéi@ td¥npound. For
type of cancer and its st age of devel opnent
c exarnplet conreltesitaipase am be obménkd oy theemppramimeeseleétton of
sI ow he S readl ng of .the_ cancer, to slowthe

TLPYARISLers gng ingredients(e s+ anpaowtiate centrelledwelease

i b e
P%sUﬁ?&ﬁﬂ]f)&ﬁﬂ&@S oilGRURRFs DYushBEsi6AY) G RlulsiBhs, trﬁicﬁfc ﬁﬁﬁ&s

1
cancer in the first place. Conhbination tilerapy

amgeronpliqyes; awpbparticles, pasclesc amd Liposirhgs. bihetdntion aélbm
cancegr .cells that cause pain or disconfort. For

eEPé? fresmeap e Rk thafithe P‘Plﬁgomfbﬁf forpaia @i telassed first,

| t re at@rﬁ/ﬂ%‘@o | ngflﬁgllo‘fff ﬁp 91?9# r{]gEerﬁ]eeag%Hlegﬁamsm can also

Ghe upntroltud that Gleithverdripy gre rHéﬁs&Ebﬁ?éﬂo@rlnféfrvﬁQ the release could
antiproliferative agent can be determ ned

ab@ @mlmepmgn z lelayedraleasdiofging, wheme r@muofuaqymmnar drug is

? f‘éf Hat an antimtotics agent is required and,
PSRt 8thehe drugs listed in Goup A sel ect

any Onéoﬂlfroltl&?r@&%g tf@nﬁﬁlﬁﬁ&gs MBY§Ec1hESa Iaggr%dggle or nondegradable |

antimtotic agents,
polymer, hydrogel, organogel, or other physical construct that modifies the

bioabsorption, half life or biodegradaﬁon of the agent. The controlled release
formulation can be a material that is paintéd or otherwise applied onto the afflicted -
site, either internally or externally. In one example, the‘invention provides a
biodegradable bolus or implant that is inserted into the pocket created by surgical
resection of a tumor, or directly into the tumor itself, In another example, the
controlled release formulation can be applied to a basal cell carcinoma or
squamous cell carcinoma. In yet another example, hydrogels such as those
described in U.S. Patent No. 5,626,863 can be used in controlled release

formulations of compostions of the invention.

37



. 10 specifically mcrotubul e binding, stabilizing agent

wh
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(e.g., docetaxel). The physician can further sel ect
iLfic drug depending on the stage or type of
gﬁ%’@?? 42i ng treated. For metastatic cancer S’IPQ"IHQSZOOHOSMGS
choice of the drug to be used in conbination wth
chl or promazi ne may be netal |l oprotei nase inhibitors
(e.g., neovastat). The physician, at, his/her
di scretion can further refer to the Table 1 and
fur t herTHeze PloBpférskan e talichell 116 d8brade W a db%ed rate and with a
addi tional drug can be another anTimtotic agent
( edegired kinettlca dtyi sekecting theaaphropristel mohemers) aietteod of preparation and
mechani stic .pathway inhibitor (e.g., tyrosine kinase
i iapkscular weiglhty Ials’f(er@%eﬁﬁbwswgllml%apf the momgmer gan alter the

hal i nhg .t liferatlo t he,..neopl asm,or .

e B e ipfah s8En D &llp fthe GRS B cPbis patuseof most
?%Bl?in_%frsr, abh@Dnfaks Rost QEEPbS%!h'v?fﬂh e &1f rﬂéﬁéﬁﬁémlents that are small
invention allows for the O adm nisttation o ower
denenghfto bactaterosayivhiephenoe paveadi the isitial el dri v@@'%ht &didinfluence
| oner. toxicity conpared to administration of either :
cdhpeeamdationgate. Al ternativel y, such combi nations

result -0 i npr.qv ffl N treatj ng neopl.asm -wt

siml arTﬂ]oer mrﬁgv u‘éaggy %&qp%?#%ﬁlyg‘\(}gpufaﬁeéi %%Hﬁ %a%aléeepﬂckagextogether
al Rnf 2 1at. NOHimRexahipld indRAB%its 2Rat’ b OBw8bi i
Phar maceut i cal Confcagos},(i t ipgégsmThe admi ni sdtyrhggtﬂll’gérig'épvg%%s’ a pill
c andcapoivdér, tiseppasitorp and e diguid/ irbe v, Wtytolgidail taahss, among
means that results in a concentration of the conmpound

t Hthersc disildbeaninchidezmtipn] ouppmezrsint aid in the administration of

PCI/ US2004/ 030368 . t he ot h .' .

o ToF TRB 558 PTG 9Fb Bt Rk REA ing negy s forps syringes
C GEP 24 B6kidR XubBnfifdd B Qeviry swnépﬁfh%&rré,aﬁo,%n?mg;s_ in

any suitable carrier " substanCe, and is gener y

pradditivnally she aniilose &it cin 868taly ins&ingtibnsofor tphepdrati@l and

wei ght . of the conpositign. The conposition paybe )
praégma@amrlﬁn of a%%ng‘gt@p%m% Thekit mayses msu@c%ﬁd gna single use

e ———

20

25

| ndtah aitich $kd MmdtAALAompYunas HaA" vagg 'i&:l Ebf%hﬁfi‘taé ’E}{Er%{%y progresses);

route. Thus, the conposition may the” form
e.q the kithhay sontebmultgde dpdesisajtalleide administgatimuoatekiple

suspensi gns, enul siops,..sol utions, gels includin
_h}&‘?‘&@'@ @Qulﬂfdgqggggmgﬁ The kit componer?ts may be assemb(I:led in cartons,

blister packs, bottles, tubes, and the like.

Dosages

The dosage of each compound or agent of the claimed combinations
depends on several factors, including: the administration method, the neoplasm to
be treated, the severity of the neoplasm, whether the neoplasm is to be treated or

prevented, and the race, gender, age, weight, site of the neoplasm, and health of

the patient to be treated.
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oi ntnents, creans, plasters, drenches, osnotic
del i very devices, suppositories, 10 enenas,

wonpesaezaa es, inplants, sprays, or aerosols. Thers2004/030368

10

15

20

25

pharmaceutical conpositions nay be fornmnul ated

according to conventional pharmaceutical practice

(see, e.g., Rem ngton: The Science and Practice of
Pharmacy, 20th edition, 2000, ed. A R Gennaro,

Li ppi ncott WIljans & WIKkins, Phi]adel phia, and

Encyc| dpaatiprddiferivengenief thalinveadionds vspallyegiven by the same

oERHE PSSt thal BB BUhE Aok delbiore i o

| i"ﬁiﬁrﬁgwgﬁm%ﬁ%sé@i C&ﬁﬂ{%}iﬁl ?lg?rﬁgz%ithtﬁﬂﬂlg%%ﬁ@?ﬁpor

For exanpl e, d second agen
maympeund of farhmled) hogrtligrtodhe sepkodt«fithis iPe&iticRDkhe
the first and second agents are fornul ated together
f antiprelifesative egamé sam be admanistesedhat the desags recommended by the

adm ni stratign of 20 t nts ch .co- fornmul ated )
o MeRn o Re Bty B 2ATE N ots ame iind bquencies
and.i P j . her in the

e B (R, S MR o Ao Rk e T ot Ton of

each conpound in controlled release fornmulations is

useful where the conpound of formula (1) or the
afilgpormezsradosageagent, has (i) a narrow

therapguti.c index (e.qg., .the difference between the

ol asmar BEHOSP BT R 8 dbezg i BORBEINEAMLBIO £ Fifeto 00 m per
e : | . .
CUbSELpr b Eroreash) 0% 0 WO SUPhAS T o fmes aly o
son¢ day geoss wddrandirhey bbedmapesteied fondexlifeldf the patient.

defined as the ratio of nedian lethal dose (LD50) to
médirzinisgptien mayeals be gieDs0 Cycles  such thattheneane periods during

absor.pti on,w ndow i.n t he st.ro-in inal. tract;

(ot g i ioaihvts tjtor S3Bn R Tente, Lhs omPgs08ishbe for
biedRBleCabolal day! hMRoekOh nidnth, drheydabaf ﬁ;iﬁe.k' netic

profile of each”conponent nust b€ nodified to

maxi m The réwalalogageiobcldbrrbmaneit as dedcoibad fandratly administered
each agent, together, that is therapeutically. _
eFRIOERIONEZINE: cor di ngl y, a sustai ned rel ease

formul g ] e old fr ent dosi ng that .
may be?&e%%ar &t lﬁnor'éfx ﬁgrrn ? %lﬁ- S g%naﬁl%%ﬂpﬂ@fﬁﬁgog@mazme, a daily
| ay&d 5f MouboloR AEAR!S ABourrd TRPRYELSmifeNakd, of about 0.05
strategi es can bé pursued to obtain controlled release

i mgfkg thatidwe 10mag/kgaf prefered eand st dase @i abbine). 1 ahg'kgfio about 4

met abol i sm of the therapeutic conpound., For L ,
mg/kg is most preferred. Intravenous or intramuscular administration is usually

daily for up to about 6 to 12 mpnths or more. It may be desirable to administer a
compound over a one to three ilOllI‘ period; this period may be extended to last 24
hours or more. As is described for oral administration, there may be periods of
about one day to one year or longer during which at least one of the drugs is not
administered.

For inhalation, chlorpromazine is administered at a dose of about 1 mg to
1000 mg, and preferably at a dose of 2 mg to 600 mg, is administered daily.
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exanpl e, controlled rel ease can be obtained by the
appropriate selection of fornulation paraneters and

Wbri%a‘ﬁﬂhﬁ?t s (e.g., appropriate controlled rel ease 10

10

15

20

- 25

conposi tions and coatings). Exanples include SGIVE004/030368
multiple unit tablet or capsule conpositions, oil

sol utions, suspensions, emnulsions, m crocapsules,

m crospheres, nanoparticles, patches, and |iposones.

The control release nmechanismcan be such that the
ConMpoungt @hida hidstrdtlon Sf éﬂb@ﬁéﬁﬁzfn‘ef £ Hose A0 RN Ung to about
by the Group A antiproliferative agent. The rel ease

e @haimisisterad oak o tekbtimes daihy f@l dredwédiato 1hmontins 6 nsgsly

are re|l eased at period intervals, the release could
berederdblet aneous or a del ayed rel ease of one, when

rel ease, of artic (. drug. i.s referred. over th .

ot her . Tbg KTt g e iipdis e s Forfhues B ayideBipsrelopdinary
degriadand g+ Wit2BeRSIAd kbR suRCAnd BscriBtdh 898h _t¥1e methods and
organogel , or other physical construct that nodifies

t bempOutid soclbismedotérem, arb peffotinéd, raadd)iand egahdadd, and afe intended
the agent. The controlled release formulation can be

atareg Butely exeraplarys obtednvention andrasewos mtensisid; tedinaii tlee scope of
the afflicted site, ejther int Il t Iy.
| Whghthednionipe reend e s oui des &

bi odegradabl e bolus or inplant that is inserted into
t he pocket created by surgical resection of a tunor,
or directly into the tunor Ekagiples | n anot her exanpl e,
the 25 controlled rel ease fornulati on can be applied
t dumop sl Celéyne carci noma or squanous cel | carci nona.

In yet_anot her ex | e, hydrogel s,

dosor | BUdn fidy- S A eerpons solls AHE (AT CEE TR 85 or
CoRtT Old, BATCR! 8888 24D Wb RhUGBRaRlin SATRORS WARS cPdwh BE37 +
i nvention. 37 WD 2005/°027842 PCT/ US2004/ 030368 “These

p o1y Keandl LarCOeint RPMIriedOtsopplegeade withd 086 FBSS Q@ mM glutamine,
anod Wi th a desired kinetics by selecting the

appy BpRridin angnoreHEPIOMBIHbd of preparati on and

nol ecul ar weight. Differences in crystallinity of the
nmononer can alter the polyneric degradation rate. Due

t qethCompbitdsvel y hydrophobic nature of nost 5

pol yners, actual mass |oss can begin with the -

ol i goméhilarptomgrmetdachitarings einbimtihe, lgrdvoxyrahptothecin,

wat er sol ubl e; hence, even the jnitial nplecular .
wusay orRAnd pacligared were obtamned from Sigma Chemical Co. (St. Louis,

g

MO). Docetaxel and vinorelbine were obtained from Sequoia, Research Products,
Inc., Oxford UK. Floxuridine was obtained from MicroSource Discovery
Systems, Inc. Gaylordsville, CT. Tyrphostin AG1478 was obtained from Biomol,
Plymouth Meeting, PA.

Stock solutions (1000x) of each compound were prepared in DMSO and
stored at -20 C. Master stock plates of 2-fold or 4-fold serial dilutions of
individual compounds were prepared in 384-well plates. Combination matrices of
test compounds were generated from these master stock plates by dilution into
growth media described above.
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the degradation rate. The individually or separately
formul ated agents can be packaged together as in a

WRi2005/0%%¥21 i mi ting exanpl es include kits that oeAYEEM64/030368

10

15

20

25

e.g., two pills, a pill 10 and a powder, a
suppository and a liquid in a vial, two topica

creans, anong others. The kit can include optiona
conmponents that aid in the adm nistration of the unit

dose to patients, such as vials for reconstituting

pdhedmal epnecntrglipn of tast comporndseint the gombinationimatgices/was 10x
delivery systens, inhalers, anmpng.others. i )
AR IAR B5ed Fhe a5y JEamRInALon Bgcasvere used immediately
iﬁﬁ&ﬁﬁ’s%ﬁi'd%ﬁ?’ for preparation and 15 adm ni stration of

the conpositions. The kit may be manufactured as a

single use, unit dose for one patient, nultiple uses

for a particular patient (at a constant dose or in
wHinéhprobideriaign isswal conpounds may vary in potency as

L L LI
PSR O RO kSl SIRADGIY . s

t whes dilard ihRalthiceediaBoskages 1500 cdbs agee @éliveaedin 40 pL of
conpound or agent of the clained conbi nati ons depends
omesidy Bita leagknagsay svell nhsaydrlatgs ware izairateidsko-24 hours at

hod, .t he negpl.asmto 5 he.treated, the severity .

gg%fthgsné BHFhag% é&heltqwo‘ﬁﬁ%oqﬂgﬁﬁ it frogn he qambination
0 . r SN | weik.ght,, sit
UL IRy B A BB MBI ) s e
U if@ibattd 188 7MR0ANRE BT P49 £EGHRIPHO3RGR) nfl o}iters of 105%
antiproliferative agent of the invention is usually
giAlgmaPBlida SoWEh mcdi Wafhe@BTEGS r@Wa9Ad& R0 éath assay well
known to be effective for delivering it as a
mbolbewimgepg indnbaetion pemiod. nAdamizi Bhtei moetabolésm mwaswjuantified by the
Ki nesin pnhibitor or, co u f formul 1) ) i
adEougf HSHPBTeﬁﬁeélcﬁé’EtﬁB%‘é)’ngg 'Fﬁcwjﬁ) op iaaﬁ§tloﬂlh Qupntification,
antipr.ol{ frenat.i ; LA it i
UL IS ATRA B RO A el gt o o
STl eiththighn atie@8bn 0d 100mREP verdStime thrf &QMME68 f@Rr at 530 nm,
| ess than those recommended for nonotherapeutic use.

and an emission filter at 575 nm. For some experiments, quantification was

performed using a Wallac Vic_tor2 reader. Measurements were taken at the top of

the well with stabilized energy lamp control; a 100 msec read time, an excitation

filter at 530 nm, and an emission filter at 590 nm. No significant differences

between plate readers were measured.

The percent inhibition (%I) for each well was calculated using the

following formula:

%I = [(avg. untreated wells — treated well)/(avg. untreated wells)] x 100
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Chl or pronzazi ne dosage 10 For chl orpromazi ne, ora
dosage is normally about 0.1 ng to 300 ng per dose

wedhissdsred (preferably about 1 ng to 100 ng) on
¢ .

10

20

e to
our tinmes daily for one day to one year and THal/U$804/030363
adm nistered for the Iife of the patient.
Adm ni stration may al so be given in cycles, such that
there are periods during which tinme chlorpronazi ne
is.not admi nistered. This period could be, for 15
exanpl dheaberdgeainimiatedawsl &igluex af@Ninireatdd WeM&AE tRE arithmetic
nore. The rectal dosage of chlorpromazine is as

deBean; ¢letl-Por wellndenending on plate &ormathirompthe samierassayFplate treated
i nt raveno S.19r [ tr%lr.msc Lar, a_dnini str?%iTon of o
VIR Srgeleatine. Negahyqmbygten saluss gtmuligrom Ingalgrizgions in
abcpéﬂecﬁxgeﬁyéé‘%oﬁlﬁaﬂ%%?[ﬁ}{ﬁ‘@gl.%g'wé"}lsdose of about 0.05

g to abou gy

20 ny/ Kg I's preferred, and a dose of
about 0.1 ng/kg to about 4 ng/kg is nost preferred.

I ntravenous or intramuscular adm nistration is usually

ddirepied : dptipelibrativesA ctivityofChlomsroorazimer and Dacarbyzine Against
b ' e admi ni ster conpound over a one to
tﬁigi%gﬂ%ﬁwwwgﬂﬁ&é& may be extended to | ast
24 houyLg AS ' f | . .

adri i S FieRon B iplifitaliGn GRE Thedted W ath Boliferption ssay as

daleséribedriselywaftep indubatien wit iheQeytmo_ﬁipoahd{sﬁéﬁ 7986ufdl The
the drugs is not adm nistered. For inhal ation,

c lefisesradmazying coscemrativins o chibrpronzzines dacdrbakiasf orla Ny

"to._1000. ng,,. and preferabl t dose of 2 ng to 600
 Son o QRSB ool B ubios e pammar o Aol el

E’ delod Wt A29348 cggg,rbﬁtqﬂ&g%h Weﬁ%ﬁ tion of

or pronmazi ne, a dose of a bout 5 g
admi ni SherreshIBNA thid dx@erifreie aredoh MOraHee. IRk fFQtdar the
nonths is usually preferable. The foll ow ng exanples
aragenisalangrand 1 oatbination ergi shewnrasqeresit anhdbitmmyofell
ski |l iq.the art wwth a conplete disclosure and
dé§%¥$?ﬁ}QBw of how t he nethods and conpounds cl ai ned
herein are performed, nade, and eval uated, and are

. ~ " 1 1 ] . E b L o At A AN
2 B R AT inm o, Blasadr Bne fietabolioms i HCTI16 cell
Dacarbazine (uM)
0 3.4 69 14 27 55
E 0 -7.74 415 26.1 42.6 64.6 742"
g g 2.5 4.03 59.3 60 48.1 64.3 76.5
=3 5 17 55.9 32.9 61.1 63.9 72
% 10 54.6 715 713 74.9 80.9 80.6
& 20 91.2 88.4 88.5 86 91.3 92.3
40 95.8 96.1 96.1 96.2 96.5 95.9

Example 2: Antiproliferative Activity of Chlorpromazine and Floxuridine Against
HCT116 Celis.
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what the inventors regard as their invention. 10
Exanpl es Tunor Cell Culture Human non-small |ung
‘W@ 2005/02184 cel | s A549 (ATCCH CCL- 185) or  HCTp&9/uS2004/030368

10

(ATCC #CCL-247) col on adenocarci noma cells, were grown
at 37 f 0.5 Cand 5CX2 in RPM 1640 suppl enent ed
wth 10% FBS, 2 mMMglutamne, 15 1 %openicillin, and
| % streptomycin. Test Corrpounds Chl or promazi ne,

dacar bazi.n V|n asti ne, rox ca ot heci n,
|eucov@§f?1ﬁe3 vl o n?%%ratlw asegiuging HCT116

\C/:P ﬁgg rtg t?%gn%@go?k@ﬂl flod Zﬁ Fom q’u oia aﬁﬁés g@\%& Rf chlorpromazine

PaedifiokeridineNThe Bty 6F thK ag bt % Wretindein WA W tRIGE shown as
from M croSource Di scovery Syst ems, |nc.

Gastcontdahibitien ofgell pyolifmagionn” AGL478 was obt ai ned from
Bi onol, Plynmouth Meeting, PA Stock solutions (1000x)
of each conmpound were prepared in DVSO and 25 stored

at at of v LA, grAa=fot¢

se*]ﬁkﬁ'l #??é}eﬁlit in :ﬁﬁﬁa i°$' ggﬂ”c@ﬁ‘ﬁjﬂﬁ@%fb‘n HCT116 cells

prepared in 384-well plates. OFlmtm'aﬂmer(umrl ces of

t est congounds |wer e generat ed Tlomtne € naster stock

p| ht es b\ di-uf-on—i-nt n0 nrn\Q ) d_ecr‘rll-:ih d_aBé&e 5.1

40 20C5/ 0207842 PCT!zld§2004/7§)§3 D368g0.6he figna 83.7 87.1

cowc@ntratl on of test cofpounds{in the|canbi nption

mat rE was=P Ox gr %&pér fhéks cnd75-5‘1 thSOFBQQRy %J_L 86.4

c_o*rbf ti on ngl‘t rices wese usegsl mrealg_@tel yg3and gg9 876 |

di sc@rded. 5 AR proliTerati on[ASS rhe

ant i=2pr ol}i feld%lion asfafs webbS por d i $94334. wisI| 84.6
atces The byiqor celgks |wer egd ergx;tled frggmthe 917 | 014

culture fllask xsmg asolutlon_JT UZbJ/o[r%%Sln S

wet-e—di Lted‘w cult || p:pg_d_i_gts-k ich %A el 197 95.7

were delivered in 40 L of

Asay pl ates were incubated 16-24 hours at

nmedia i nto each assay well.

Example 3: Antiproliferative Activity of Chlorpromazine and Tyrphostin 1486

Against Human HCT116 Cells.

Table 4 shows the results from an anti-proliferation assay using HCT116

cells treated with chlorpromazine, tyIphostih or a combination of chlorpromazine

and tyrphostin. - The effects of the agents alone and in combmatlon are shown as

percent inhibition of cell proliferation.
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10 37 0.5Cwith 5% C32. | Ox stock solutions (4.5 L)
fromthe conbination matrices were added to 40 gL of

wéY dia in assay wells. Assay plates were
(?né:dl]@gt%égefor 72-80 hours at 37 0.5 C with 5REPS2004/030368
Forty mcroliters of 105% Al amar Blue in growth nedia
warnmed to 370.5 C was added to each assay well

foll owi ng the incubation period. A amar Bl ue

net abol i sm was quantified by the 15 anount of

f I yarsne dnPercoiEinbibition. if Alarasr BOW Mé&ﬁﬁisrﬁ@ﬂiﬂ cwmm cells

Quanti+ft+eatt+ot, aSt+1g—at— |_u1_ Apalyst regder

Bi gsystens), was taken in the mrﬂhpimbﬂ%%ﬂ\ﬁm | with
hi gh attepuation, a 10p|nmsec;sead tipme, an e citat hﬁoh
filter at[ 530 aer(TTEIIIbeUIIIIILCI at575—ht
For -onme experPrent s36hhant S#F ¢at | 6217\Jvas 7pen f or neih 81.3

usi tng a Wl | ac,\Victopge eadg__r9 Meagyy enent s, yer e L?A(pn 804

at of 20the welt WIT hnrstabrtized—energy—+an
cont EpE; 10Q4nsec HA2ad tiABS lan éxtitatison| fil-ter 82.5
at | 580 nm andgan emgssion Hilter alg3 $90 m No” 83.6 %3
si griEf i capt—di T fjerences| between ptate reatders—wetre
measHr ed. | The S6er cen85¢ nhi bBt.i on (%3} |f or 8each wel b7 86.6
wag cal cu| at egsUsi ngot e f o owi ngs formula; 125 %, = o4

Vg, umntreat ed wel ts - treatedwet )+ {avg—unt+eated

[(

wel'ls)] x 100 41 WO 2005/027842 PCT/ US2004/ 030368

THRapes 29 Aritiprb BREAN REAviIKAbEEhI RN

wel | 336 S the@grl thnetic rrte\)g\yﬁl1 of 3@59611%({?@%171%“116 Against
deltehdicnGeldm pl ate format, fromthe sane assay plate

treated ~with vehicle al one. Negatlve i nhibition

val ues LpBlst shawstheiresuts o an gushprgliferation asway waing HCT116

R I T —
Dag@x hibladti eAd@ e sectd-61Tthd G g Eﬂﬂs%ﬂbﬁédﬁf@ﬁad'o?ﬁHiBE@%ril are shown as

Cells. Inhibition of prolifération was neasured

apeticept mhifidonwoif oall asaldyration. descri bed bel ow af t er

i ncubation with the test conpound(s) for 72 hours. The
10 effects of varyl ng concentratl ons of

chl or T acarl . L.Ullu
chl or pr ori?ﬂ?? aﬁﬁrcggg HB "?em%#r; Q@e’@ﬁohsm n
cont r wel | < C 116 cells
Vinblastine (uM)
0 0.00068 | 0.0014 | 0.0027 | 0.0054 0.011
W
E 0 =20 -5.37 -7.03 =20 41.3 68.2
=S :
E E 25| 20 20 20 533 67.8 72.1
[=]
B 5 20 20 14.4 66.3 72.1 75.4
o amer]
o 10 | 508 72.5 81.2 81.3 82 80.2
= : .
&) 20| 8558 89 87.6 90.2 83.7 85.2
40 | 945 95.4 94.9 95 95 95
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(seeded wth HCT116 cells, but incubated with
vehicle). The results of this experinent are shown in

waams®2m42 The ef fects of the agents al one and pc/us2004/030368

10

conbi nation are shown as percent inhibition of cell 15
proliferation. Table 2. Percent inhibition of Al amar

Bl ue Metabolismin HCT116 cells Dacarbazine (gM O
3.4 6.9 14 27 55 O 774415261426646742

o xgple 5] Giprgliragvey AoRviRy ob cBlgriropizine ol Ymopelbine Against
S?QTEQG@GF@ 91.3 92.3 40 95.8 96.1 96.1 96.2 96.5
. a

e 2. Antiproliferative Activity of

Chl or priskzé BRows thelegxl frdinn Agh) ﬂﬂifera"d@ﬁ]aséagr $8hd FICT116
20 42 WD 2005/ 027842 PCT/ US2004/ 03 368 Table 3 shows

t teells dsatied svith ghhoamomﬂzmep vistorelbine, pba casinyationi ofy
16 cel l.s, treat ed hi f dj
EhlprBeirrains pish v orelhinsy a&ben%% GRS AR e g
T*&%rﬁ&ﬁ&ﬁ}nsarg shbRE. a@ﬁu%gﬁe?xl HiB erzﬁ ckfl ,P%&F%gaﬁi” on are

shown as percent
Tabl e 3. Percent i nhi bition of Al amar BI ue Met abol | sm

in 1
5. 1 hf%ﬂlg Jeersgut miition $1 Elaghaf) Biiie MigaBoliin bn HERLI6 cell
71.18 75.5 80.8 84 86.4 Vinorelbine (uM)
: 0 0.004 0.008 0.016 - 0.032 0.064
[-*] .
E 0 3.21 -8.91 |- 42.1 66 " 64 68.8
g g 2.5 -0.591 30.2 652 62.3 70 74
E =. 5 -20 66.9 723 75.5 74.7 69
- A —_
° 10 60 86.9 84.1 82.5 79.5 69
|
&) 20 88.4 88.3 85.1 87.5 87.9 826
40 947 94.9 94.8 | . 949 94.8 94.9

Example 6: Antiproliferative Activity of Chlorprmazine and
Hydroxycamptothecin Agamst HCT116 Cells.

The results from a chlorprmazine and hydroxycamptothecin combination
on HCT116 cell growth are shown in Table 7. The effects of the agents alone and!

m combination are shown as percent inhibition of cell proliferation.
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10

5 3.53 64 78.4 83.2 90.9 87.6 10 65.4 84.8 78.2 85.4
86.9 84.6 20 88.5 89 87.1 88.4 91.7 91.4 40 95.7
95.7 95.7 95.7 Exanple 3: Antiproliferative
i%éﬂﬁ%gof Chl or promazi ne and Tyrphostin 1486PCT/US2004/030368
Agai nst Human HCT1 16 Cells. .10 Table 4 shows the
results froman anti-proliferation assay using HCT116
cells treated with chl orpronazi ne, tyrphostin, or a
conbi nati on of chlorpromazi ne and tyrphostin. The
effects of the agents alone and in conbination are
shown _as__percent inhibition of cell proliferation. 43
WO E%Ve@ZM&eHﬁHhBﬁﬂﬁﬂéﬁ&@:&ﬁﬁl Bfﬁbl\ﬁetﬁboﬁﬁhqﬂrHCTIIG cells

i nhirbitomof—Aamar—Brue—! &luuﬂbm nHCT Qé el+s

Tyrlphostin 1486 (M Q 3 2 arupfo “%Fcin 36.3

5.45 42. 7/ 78.7 (81.4 8|3 3.0151363_0@)6 54{};97 920912 0.24
80.4eva 184 -125 326 V4. 7 8L. 2 ~-6.01 z.*m -

76. 7@3 83.3 83 g g3 |1 56 B9 B g7 8837 3 g791» 87 8?6 6 885
113 g'ﬁ. D6 93.6 95g44 P4.6 By EXanpher A1 914 93.2 90.9
Ant|i (B &'i feratijve AcTiyitTy of or promazine and

Vinbl@msti pe Addinst 24CT116 8e|ls. Fable 5 ¥Hows tRS 91.5 |
resulds ffomygr antigprolifgralion gssay usiongl HChH3116 4 4
5 cded s tfeatedq W th cpnt or pronpzi ne, vjnbtastrme;—or Ta '

conbhat i A |chl 0Bt pazi %63 | and Bhbl ast34del Thes 93.6

ef flects of thg |agengss al onegand in gonbi natdon ar g, 95.6
shown as— percent inhipbitionm of ceft protiferation. ;

Table 5. Percent inhibition of Al anmar Blue Metabolism
| (Example 7: Antiproliferative Activity of Chlorpromazine and Leucovorin Against

HCT116 Cells.

The results from a chlorpromazine and leucovoriﬁ combination on HCT116
cell growth are shown in Table 8. The effects of the agents alone and in

combination are shown as percent inhibition of cell proliferation.

Table 8 . Percent inhibition of Alamar Blue Metabelism in HCT116 cells
Leucovorin (uM)

0 1.2 2.4 4.9 9.8 20

é 0 -17.5 -16.9 -2.21 -122 -9.22 -11.5

g § 2.5 -0.0253 -11.7 -14.7 -11.2 -8.3 -3.89

§ = 5 -4.39 0.733 -9.82 37.4 2.29 6.63

§ 10 3.27 45.8 37.1 50.8 422 705

@) 20 80.9 86.3 83.4 90.6 913 90.4

40 95.6 95.9 96 95.2 96 96

Example 8: Antiproliferative Activity of Chlorpromazine and Paclitaxel Against
HCT116 Cells.
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HCT116 cells Vinblastine (M 0 0.00068 0.0014 0.0027
0.0054 0.011 O -20 -5.37 -7.03 -20 41.3 68.2 2.5 -20

WO02005/2084H. 33 67.8 72.1 5 -20 -20 14.4 66.3 72-1%’[2@32%04/030368

10

0 10 50.8 72.5 81.2 81.3 82 80.2 ,.C U 20 85.8

87.6 90.2 83.7 85.2 40 94.5 95.4 94.9 95 95 95 44 WO
2005/ 027842 PCT/ US2004/ 030368 Exanpl e 5:

Antiproliferative Activity of chlorpromazi ne and

Vi nor el bi ne_Agai nst HCT116 Cells Table 6 shows the

resul td abko?rﬁWSaﬁhﬁr%ﬂ@fW@r@t arﬁhpagﬁ@;augs AsRgyHIGIg HET116

5P nEEE Ay b Dol Rl ner s PP bia?ﬁ of chipgpromazine
efaﬁ& ehéli@kel hﬁléﬂ&?é&ssoﬁ'h@ eﬁ‘if%‘%lb prgglqi I?Er% shown as

shown as percent inhibitio

TabtcenBmbitstior of celbprdliferationof Al amar Bl ue l\/bt abol ism
in HCT116 cells Vinorelbine (M 0 0.004 0.008 0.016
0.032 0.064 0 3.21 -8.91 42 1 66 64 68 8 N2.5

- 0059153072, 65-2-62.:370 9 72 3 75
74| TR0 51 PegReNAnGiLizOR of Alginar Blus\ cpabodismyirg BGIT16 cell
85,1 87.5 87. 9 82.6 40 94.7 P4 ibdked (INHO 94.8 94.9
Exganpre b AnfTprofiferati veyActTvi ty of —Chiorprrazine—
and 0 0.0018 0.0037 0.0073 0.015 0.029
%}
E 0 34.6 46.1 70.4 78.8 84.6 88.8
g g 2.5 10.1 65.4 70.7 . 80.7 85.5 86.1
a = 5 -11.8 26.4 72.7 §1.6 88.9 - 874
o e’
o 10 56.2 329 | 80.6 84.9 89.2 85.7
==
&) 20 87 80.4 88.8 87.9 89.3 90.1
40 95.7 95.9 95.8 95.8 95.9 95.8

Example 9: Antiproliferative Activity of Chlorpromazine and Docetaxel Against
HCT116 Celis. | |

Table 10 shows the results from an anti-proliferation assay using HCT116
cells treatéd with chlorpromazine, docetaxel, or a combination of chlorpromazine,

and docetaxel. The effects of the agents alone and in combination are shown as

percent inhibition of cell proliferation.
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10 Hydroxycanptot heci n Agai nst HCT 116 Cells. The
results froma chl orprmzi ne and hydr oxycanpt ot hecin

Wﬂmg# on HCT 116 cell growth are shown in Table
. f ect

s of the agents alone and in conBtRAS2H030368

are shown as percent inhibition of cell proliferation..

-~ 45- WO 2005/ 027842 PCT/ US2004/ 030368 Table 7. Percent

10

15

i nhibition of Alamar Blue Metabolismin HCT116 cells

Hydr oxycanpt ot hecin (M 0 0.015 0.029 0.059 0.12 0.24 _

83- % { T?ab%uﬂ ﬁ&c@nt&i&hﬁﬁh&ﬁe@la&ﬁ Blﬁe %yf’etﬁ{oh ;m ﬂcg_éiq cells

92. 8 93: 1 90?4 U 20 88.2 93. 311136'731911(!81\@5 93 6 40

d

o0 81958195 8195 T¢95 Toihnsdl FRIRIC Doo | _ e00s1 | oon

Ant i pr g| i frerative—Actiw Ly oot pirofeAe—ahRa

Leucov@ri n_Ag@i nsf147HCT11647Ge] | s. 656 The rBsul ts firom a 806
Zi b onbi_patio n HCT116

oh! pfpEomt g and b usovol ) combLpit O FCTHEL s

agentsx ne &nd i n8 conbi iz on ase shovm.sas peggent g23

|
o=t .

i nhi i & 06N o ‘eII nolife i O Tabl e 8, Hercent

i nhi 5)iEi 0 E“ LA A 6 A2 L el 0yt PR,

Leucoveri n 0 21212.4 4.9 9.8 805 (0 -194959 -16. 9 90.1

- - 0. 0953~ 11. 7 -|T4.7 1.2

& 313895 ‘“? 23558 5, R0 5090y oy ooz 1090, 958

458371508422705 U 20 80.9 86.3 83.4 90.6

9 ]Ex?&nage 10% %ﬁﬁrﬁll?&aﬁvé’ﬁcﬁéﬁ iR ®RE Cell Lines,

The anti-proliferative effect demonstrated with the tumor cell lines used
herem can be similarly demonstrated usixig other cancer cell lines, such as NSC
lung carcinoma, MCF7 mammary adenocarcinoma, PA-1 ovarian teratocarcinoma,
HT29 colorectal adenocarcinoma, H1299 large cell carcinoma, U-2 OS osteogenic
safcoma, U-373 MG glioblastoma, Hep-3B hepatocellular carcinoma, BT-549
mammary carcinoma, T-24 bladder cancer, C-33A cervical carcinoma, HT-3
metastatic cervical carcinoma, SiHa squamous cervical carcinoma, CaSki
epidermoid cervical carcinoma, NCI-H292 mucoepidermoid lung carcinoma, NCI-

~ 2030, non small cell lung carcinoma, HeLa, epithélia-l cervical adenocarcinoma,
KB epithelial mb_uth carcinoma, HT1080 epithelial fibrosarcoma, Saos-2 epithelial

~ osteogenic sarcoma, PC3 epithelial prostate adenocarcinoma, SW480 colorectal
carcinoma, CCL-228, MS-751 epidermoid cervical carcinoma, LOX IMVI
melanoma, MALME-3M melanoma, M14 melanoma, SK-MEL-2 melanoma, SK-
MEL-28 melanoma, SK-MEL-5 melanoma, UACC-257 melanoma, and UACC-62
melanoma cell lines. The specificity can be tested by using cells such as NHLF
lung fibroblasts, NHDF dermal fibroblasts, HMEC mammary epithelial cells,
PrEC prostate epithelial cells, HRE renal epithelial cells, NHBE bronchial
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10 Exanple 8: Antiproliferative Activity of
Chl or promazi ne and Paclitaxel Against HCT 116 Cells.
5/ 027842 PCT/ US2004/ 030368 Table 9

Wrégg%%ﬂ?r oman anti-proliferation assay usi nmzﬁ‘?@”“
cells treated with chl orpromazi ne, paclitaxel, or a
conbi nation of chlorpromazine and paclitaxel. The
effects of the agents alone and in conbination are
shown as .percent inhibition of cell proliferation. 5
Tapitleel céldy, GostmCrdulbn smoaotiomustlawells, BlalEC bbicabaidoghivlial cells,
in HCT116 cells Paclitaxel (M 0 0.0018 0.0037 0.0073
0 NFHEK gpedegmabkeratigogges, apd ben gnasreyy cellpes eonted cells
10.1 65.4 70.7 80.7 85.5 86.1 a =5 -11.8 26.4 72.7
81.6 88.9 87.4 10 56.2 32.9 80.6 84.9 89.2 85.7 20 87
80.4 88.8 87.9 89.3 90. &thAOrboldiensy 958 95.8 95.9
95.8 Exanple 9: Antiprol i?erative Activity of

5 Chl or pAtimpmbiiosticuschnidgeatiets elted\gathissdpecHichiidh atetdcorporated
Tabl e 10 shows the results froman anti-proliferation
abergin b refgremet ag teeachgndizidus! pylaligatign\gr platent were specifically

E%ifﬁ%ﬁﬁﬂﬁdigéﬁi*ﬁﬁi seoRir e Rt Slooyg e
[ AL R IV, et RN ARN B RORSy 88 TG fHtion end
PEArhiS2 F0r0O8ERof clatityeoflhdeReamnting, it wil be tréad‘il}Oi(pparent to

Al amar Bl ue Metabolismin HCT116 cel|ls Docetaxel (1V1)
10 otlwseobprlinanyskd] m thezrt m lage pf theyteachings of this invention that

certain changes and modifications may be made thereto without departing from

the spirit or scope of the appended claims.
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0 -1.47 47.4 63.6.73.6 77.3 80.6 2.5 -12.2 42.8 70

73.5 75.2 80.9 5 2.8 58.6 74.8 77.5 80.5 82.3 10 84.8

80.8 73.9 83.8 85.5 79.7 20 91.9 90 89.5 94.9 87 90.1

40 95.7 95.9 95.7 95.9 96 95.9 Exanple 10:
Antiproliferative Activity in Other Cell Lines. ThetLOYDWISE
anti-proliferative effect dgappstrated with the tunor

cell lines used herein can be simlarly denonstrated

using other cancer cell lines, such as NSC 5 |ung

carci MCF7 mammary adenocar ci nong, PA-l ovari an

teta @@nafc?} FRIRROSIIPAT 21 Iagu M@a@mrﬁ. ﬁbtrﬁatmg a

S N e e —

caH)i esrh Cpoﬁiﬁﬁékﬁin Wﬁ)ﬁ]@@l)(:l noma, T-24 bl adder

cancer, 33A cervical carcindém, HT-3 netastatic
cervical carci noma, Si Ha‘sqm%mmﬁs cervical carcinons,
CaSki 10 epi der noi dréer Micaf_ c poma, NCl - H292
nmucoepi dernoi d | ung cafci fonsy - 2030, non small
cell lung carcinoma R3 L@l cervical

adenocar ci nona, KB epi tR eI I'al lm) h carci noma, HT1080
epithelial fibrosar coma Saos- epi t KBbi al  ost eogenic

th d SWA80
or a BEGRIRuGEATY BPieihie 2o Tewé- 751 epi dermoid
ceftefdh lﬁagemonﬁog&%tmﬂ 1 ﬁ"g%"\@?%&s

nmel anoma, ML4 el anona, SK-
CO(fo gl ,or SCHAETHS el anonms, UACC 257 nel anoma, and

UACE- 62 el anoma cell lines. The specificity can be

tekt é‘i}lsq}%t%lmﬂcel I's such as NHLF lung fi brobl asts,
NHDF mal flbro{}—asts HVEC ma epi theli al
cetds, C pres

ateN ithelial- e IIsN RE renal
epithel{al xells, e'Saonchl al V\g 2005/ 027842
PCT/ US2 1030368 ep Kel i al cel I S, Col on

smooth nusdlié; eel |'s, CoEEol gB endot hel i acel |s,

NHEK epi der mal ker ati nocyt €@;Xand bone narr d®Hcel | s as
control cells. Oher Enbodi nentH;

N : >\ ,_ \_\
-- Q . HC N-CH; N-CH, N-CH,
H3C i H >

T CHjy T /—CHj; RN CH; "\—O
N NC N )—(CH,)sCH,
H,C CH;. H,C CH, - CH; and 4  or R

has the formula:
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5 All publications and patents cited in this

specification are incorporated herein by reference as

i f each individual publication or patent were

specifically and individually indicated to be

i ncorporated by reference. Although the foregoing.LoyDWISE
i nventionlhas been described in sonme detail by way of

illustration and exanple for. ﬁ%)oses of clarity of
understanding, it wll be re{a%éf y’mpparent to 10 those
of ordinary skill in the art lin gight of the teachings

of this invention that cert a@fﬁRghanges and

nodi fi cati ons may be made thef et g wit hout departing

from the spirit or scope of GHR&™appended claims. 49
LLOYD WSE Cdains 1. Use of la conposition in

manuf acturi ng a nedi canment fof treating a neoplasm

P B R AP L L BB S5 SR
BRSSP O 98, €D, 5 . 5 Sa. .
and 8r3can be gptionally takemtogitha@rgith IRrwddh d\eazhion er @ein-vicinal O, S,
or N atoms to form one or more five- to seven-membered rings, optionally substituted
by H, halogen, C, 4 alkyl, C,4 alkenyl, C,_4 alkynyl, C, 4 heterocyclyl, Cq.; aryl, C7_14
alkaryl, Cs.,o alkheterocyclyl, acyl, or C_; heteroalkyl;

each of R', R’, R*, R’, R% R’, and R® is independently H, OH, F, OCF;, or
OCHs;; and

W is NO,

\
-

o, S, NH, ﬁ , O//S\}), CH, »0r ‘=—
; and

(b) one or more agents selected from the group consisting of dacarbazine,
mitoxantrone, bicalutamide, floxuridine, leucovorin, vinblastine, vinorelbine,
hydroxycamptothecin, tyrphostin, docetaxel, carmustine, cisplatin, etoposide,
melphalan, mercaptopurine, methotrexate, mitomycin, paclitaxel, vincristine,
cyclophosphamide, chlorambucil, gemcitabine, capecitabine, 5-fluorouracil,
fludarabine, raltitrexed, irinotecan, topotecan, doxorubicin, epirubicin, letrozole,
anastrazole, formestane, exemestane, tamoxifen, toremofine, goserelin, leuporelin,
flutamide, nilutamide, hypericin, trastuzumab, and rituximab,

wherein said compound of formula (I) and said one or more agents are present

in amounts that together are sufficient to inhibit the growth of said neoplasm, and with
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3 NCH3 HBCH - - ~NH3 ~NCH3 --- NH3 \--0
CH2)5CH3 H3C CH3 H3C \-CH3 ' CH3 , and O' or RO has
the formula: 50 LLOYD WSE (CHR32)n CHR33 CHR34 LEOYDWISE
wherein nis 0 or 1, Zis NR35R36 or OR37; each of
R32, R33, R34, R35, R36, and R37 is, independently,
the povisolthat é’dl&%bl&)@gmBnadd%@'ﬁblt indkdde’a Biskyéhvﬂlmi&fge compound, an
et erocycl yl 12 aryl 14 al kary
end@-lekhemdemynhwltor,a&PRL phos@hatdsdathilsios] iy h P TR Bawhilsitor, and
and R37 can be optionally taken

WlthR%@efPEgFr qunlﬁq ﬁh@b rkem s3id eampennd of fmula () Aa frifuomgrazine,

- 1Qr to )fJn one or nore five- to seven-nenbered
sald%’ emg OWI%bﬁg% Fy substituted by H, halogen, C 1.4

aI kyI C2 4 al kenyl, C24 al kynyl, C2_6 heterocyclyl,
C6_12 aryl, C7-14 aI karyl, C3_10 al khet erocycl ylI, _
acgl leus@]oﬁélzﬁe’i &y whedey wheacghidodonipourtdBof fadmuRb(l R,
R7, and R8 is independently H OH F, OCF3, or:
triflyeperggine, 3q¢s! ageny 19 not doxgrgbicg and ghen sa@-q:omp@md of farptula () 1s
ted fro

| h
chlogeleBind, ghisk et i AR DO, Ao RGP Cieor HDAsHPS AiLwhen said
combb@d b €brigulal(BUS MiBEURzin¥! &R 35¢t1E no AW rEbRINS: vinblastine.

3. The use of claim 1, wherein said one or more agents are selected from
dacarbazine, mitoxantrone, bicalutamide, floxuridine, leucovorin, vinblastine,

vinorelbine, hydroxycamptothecin, tyrphostin, or docetaxel or a combination thereof.

4. The use of claim 1, wherein said one or more agents are selected from
carmustine, cisplatin, etoposide, melphalan, mercaptopurine, methotrexate, mitomycin,
vinblastine, paclitaxel, docetaxel, vincristine, vinorelbine, cyclophosphamide,
chlorambucil, gemcitabine, capecitabine, 5-fluorouracil, fludarabine, raltitrexed,
irinotecan, topotecan, doxorubicin, epirubicin, letrozole, anastrazole, formestane,
exemestane, tamoxifen, toremofine, goserelin, leuporelin, bicalutamide, flutamide,

nilutamide, hypericin, trastuzumab, and rituximab or a combination thereof.

5. The use of claim 1, wherein said compound of formula (I) is acepromazine,
chlorfenethazine, chlorpromazine, N-methyl chlorpromazine, cyamemazine,
fluphenazine, mepazine, methotrimeprazine, methoxypromazine, norchlorpromazine,
perazine, perphenazine, phenothiazine, prochlorperazine, promethazine, propiomazine,
putaperazine, thiethylperazine, thiopropazate, thioridazine, trifluoperazine, or
triflupromazine.
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hydr oxycanpt ot heci n, tyrphostin, docetaxel,

carnmustine, cisplatin, etoposide, nelphalan,

mer capt opurine, nethotrexate, mtonycin, paclitaxel  oypwisSE

vincristine, cyclophospham de, chl oranbucil,

gencti t abi ne, capecitabine, 5-fluorouracil,

f | 6dagabo e compbéitivh &) ashnufidiiih e 4 Hedit ARCHEOR Freating a

doxorubicin, epirubicin, |letrozofe, anastrazole,
neoplasme st ariebitimgahe deuelopmieatroka heoplasray saidicofigposition comprising:

gosere|in, leupaorelin, flutamde, nilutam de,

hy p&r g MGF:SmtlpﬁlsttlU’Zu , and rituxinmb, wherein said

compound of forrmula (1) .and, said.one or nor.e.agepts .

ar g@)p(?lrges%rn]?]oref AEAHS ﬁ{ﬁ s)s_el?cﬁ%q ﬁf’Hb@ﬂ%P“%F@“@ﬁﬁ%g efé@ﬁarbazme,
mit i 0 ingd 3 i

o e D R AR L ORGP A Wt
hydiaxgycamptethedia; tyephostind dacdtex el pegraustine adisplatin, etoposide,

endo- exonucl ease i nhi bitor, a PRL phosphatase —
melphaian mercaptapuginprmethatrexate, Bitamycianpaclitaxel, vineristine,

R R T A
flud¥iaBlsilkiRexed. iriEGf‘ec'Elﬁ eto?Bte%ﬁ‘,! (;If}x%ru%ﬁlr %hﬁu%ﬁﬂdé@&%le
conpound of formula (1) fs trifluoperazihe, sal ’

anasigeole, formestartoxrémbitand) tandxifbeofdheiid) FeerrinOfeuporelin,
formula (1) is chlorpromazine, said agent is not
flutasaide; ndwtamidedpmenisits itrastughmabpandsituximaband when sai d

compound of, f.or nul. %198 i s,thioridazine, said agent is
not* 5658 Stist lE‘inﬁSlBrlgt}]i F aa¢ s3d ong orppere agentsarg PEgSent In
. : | .
amo &' thDtopRiir AREsi i ok fo ﬁﬂ@.ﬁ% gl-reﬁétg)r\ﬁﬁg é’?%%]ﬁgr%(é:?&’?d(}:"h %I’ld with the

dacar bazine, mtoxantrone,

provisuthav saidrcompositi aslogsenot in¢lnde @/bk-Benzimidazole compound, an
hydr oxycanpt ot heci n, tyrphostin, or docetaxel or a
endq:gxenurleassinhiviiosst PRE, phmsphatese imhititar; ox 2 PRRM& imhibitor, and

. 1Sal e or nor ts are. sel ecied from,carnustine,
with Ct?lg g}ugﬁ?th?ro&sgptglgﬁ %&rg}ewféﬁgﬁegﬁ’ mh&“@éﬂﬁ gglmpﬁg}zme, said agent
is ndfRLiReLEgxat e, mtonmycin, vinblastine, paclitaxel,
docet axel, vincristine, vinorel bine, cyclophospham de,

chl oranbuci |, gentitabi ne, capecitabine,
5-fluorouracil, fludarabine, raltitrexed, irinotecan,
t opotldedise Ad@kaimubi whereineyhen saidi kinesie inlibisoris trifluoperazine,

.;anastrazol.e formestan ex st ane, ..t.anoxi f en, . .
said AP is oh Sk BInE an Wi ¥ Kimesin hibijcs s dhlggpromazine, said
I; i 3 i ] i Cl . . g - .
o OB A U, PIARASIE, o g o
thioddaxine, saidigoreiinnsed sk zebipiiuadviablasaneul a (1) is
acepronazi ne, '
8. The use of claim 6, wherein said one or more agents are selected from

dacarbazine, mitoxantrone, bicalutamide, floxuridine, leucovorin, vinblastine,

vinorelbine, hydroxycamptothecin, tyrphostin, or docetaxel or a combination thereof.
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chl or f enet hazi ne, chl orpromazi ne, N- et hyl

chl or promazi ne, cyanenazi ne, fluphenazi ne, nepazine,

nmet hot ri mepr azi ne, met hoxypromazi ne,

nor chl or promazi ne, perazi ne, perphenazine, LLOYD WisE

phenot hi azi ne, prochl orperazi ne, pronethazine,

pr OpiTHEZIeNsS, claipt! b 2RBERin BAd Kihdstd hﬁh@l%ﬁ%'cﬁforpromazme or

t hi opr opazat e, t hi ori dazi ne, trifluoperazine,
trifleppdrazipeonazi ne. 52 LLOYD WSE 6. Use of a

conposition in manufacturing a nmedi canent for treating

a neoplasm or inhibiting the devel opnent of a

I
o s RS b PRAERTR b by Thafedt oG

fromthe group consisting of dacar bazi ne,

m t oxantrone, bical utam de, floxuridine, |eucovorin,

vi bl ddteiuse,of\claior £0,bivherein $aid canxqer dsthingt dancen,

tyrphostin, docetaxel, carnustine, cisplatin,

et oposi de, nel phal an mer capt opurine, nethotrexate,

m a vincri.stine c ophospham de,
chit g e ieeRt ST Eaher g b is flion nes?

5-fl uorouraci | fludarabine, raltit rexed i ri notecan,

t opot ecan, doxorubicin, epi rubi ci n, Ietrozole,

anast rlhealse of fobaime k@, ankerepxaid sheuee is breapixianesr.

torenofine, goserelin, leuporelin, flutam de,

ni | ut am de, hyperi cin, trastuzumab, and rituximab,

whey e S h|b tor and said one o re
agz%t Lsﬁl gﬁ% pY 648 aéﬁ}i(? %{ﬁﬁhsrﬁ“ic?‘h%?{ 13 Bﬁ’é?aﬁeef’albcreé
sufficient to inhibit the growmh of said neopl asm and
with the proviso that said conposition does not

i ndbuddeaishiod-chaine 1 Oy wiaereinesaid oarooen ds aane leukemia, acute
endo- e n]l(,IC| ease |nh|eti|tor a_ PRL phosphat ase

lymphagygicilgykerpia, geysemy chtrmliesk?lara agwi¢ myglohlastie leukemia, acute

prorﬁ?élppgﬂc g{llg}éflnﬁé acggelt no%yglcﬁ 4 C\l}?lﬁbélrcglgé fer)té'locylr{lc leukemia,

acuté%?ythﬁﬁe@ﬁerﬁiaabmo@nc l@ﬁkéﬁila{‘ c\ﬁ?&ﬂc &teRIRemia, chronic
inhibitor is trlfluopera2|ne ai agent IS not

lymplfmayrtludeukmnmnpolmmhesmad/eka ﬂ{m;lgkm shdisziasgmonsHodgkin’s disease,
ahl or promazi ne b\‘/‘? .agent is not paclitaxel,
Waldensiramisapacroglo b eAry chiia diprase.sibrgsxicass, myxosarcoma,

ipolf o041 8605 GRS koo g,
endovi€liG¥afcsinh, dyfiphafEio8BYcOnY BfthShalgfodfloBid Rafcofy, synovioma,
mesothelioma, Ewing’s tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma,
pancreatic cancer, ovarian cancer, squamous cell carcinoma, basal cell carcinoma,
adenocarcinoma, sweat glénd carcinoma, sebaceous gland carcinoma, papillary
carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma,
bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma,

choriocarcinoma, seminoma, embryonal carcinoma, Wilm’s tumor, cervical cancer,

uterine cancer, testicular cancer, lung carcinoma, small cell lung carcinoma, bladder
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dacar bazi ne, m toxantrone, bical utam de, floxuridine,
| eucovorin, vinblastine, vinorelbine,
hydr oxycanpt ot heci n, tyrphostin, or docetaxel or aLLOYD WISE
conbi nati on thereof. 53 LLOYD WSE 9. The use of
claim®6, wherein said kinesin inhibitor is
carcOitrs upitie b Nearbinontd, iglibHRAD 8§t83di6ma 1e JUNEL1ESB i
claims 1 or 6, wherein said neoplasmis cancer. 11.
cranpphagyegiomag Ependyngomajpineilonsg hdmaagioblastema tatgustic neuroma,
. cancer... 12. The use of clai.m 10, wherein said cancer
olig QTP oA sebpvantioma, FiiRgiomS; melanaa Meuyphagoma, or
- Sal cer is breast cancer. 14. The use of claim
retl@%?gmrg'ei n said cancer is prostate cancer. 15. The
use of claim 10, wherein said cancer is acute
| eukem a, acute |ynphocytic |eukem a, acute
my ébodihei uselof wkainisal, om6,uwhenejresait nzesticamérettik ofinaulated for

. acute pronyelocytic |eukem a, acute myel ononocytic
mtr%V@aRlé?ntaPlcgg geRCUHameust becqabureamasculag imkalation, rectal, or oral
adnﬁﬂﬁéﬁﬁ&HEUKeniaz chronic | eukem a, chronic nyelocytic
eukem a, chronic |ynphocytic | eukem a, polycythem a
vera, Hodgkin's di sease, non-Hodgkin's di sease,
Wal denstrom s macrogl obul i nem a, heavy chai n di sease,
fi b7 odacompesitiopcosgrsim®, | i posarconma
ch ndrosarcqu qQst eogeni ¢ _sarconm, chordomma,
angq)c?s%ﬂrEBWﬁ} bavse tkd fesmlatha, | ynphangi osar com,
| ynphangi oendot hel i osar qng%%s ROVi oma, mnesot hel i oma
Ewi ng's tunor, |eionyosarc , ir habdomyosar cona, col on
car ci nons, pancrea3r6~ TS i an cancer,
squanous cel | carci ngng, asal cegll carcinoma
adenocar ci noma, sweRBt ghandvca i hm, sebaceous gl and
carci nomn, papillary ca&fci nong? papkﬂ ary
adenocar ci nomas, cystadenocarci noma, medul | ary
or a phagnansmtically pocaptadye salt tleaeaf, nona, renal cel

carci nq .h t , bi duct carcinoma
ch¥eEds Zilﬁmz gggﬁf”h Hm&r@%nﬁNchgb,r@Q&Hz\@Hm s

CO(UP%@%GH?,%‘Q@IQ%CB?,”CG“ uterine cancer, testicular
carrcer, ’l'ung carci’noma, small cell lung carcinong,

bl RAgeselShed QYWY W SE carcinoma, epithelial
carci noma, glioma, astrocytona, nedull obl astonma,
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crani opharyngi oma, ependynona, pineal ona,
hemangi obl ast oma, acousti c neuronma,
ol i godendr ogl i oma, schwannona, neni ngi oma, el anona,

neur obl astoma, or retinoblastoma. 16. The use of |LoyDWwiISE

clains 1 or 6, wherei n sai d nedi carrent is fornul at ed
for ntravenous opy cal , subcuta , buccal ,
I

|ntrarru _I>a |nha , rectal’,
adm ni siL K oSi ti on con‘% (a) a
conpound Fé thefor Ia(l R 7 RN~
phar nmaceuti c gqy
PI R2 is CF3 ogen,

R R3 WI RE R5 (1),
Hy' oo cH2) 2aH8,  or

acceptabl e salt thereof, V\/n
OCH3, COCH3, CN, OCF3, COCHZ
; sel ected from 55 LLOYD WSE QN rJ N

{1 f}}_QiCHB"CN-CHS,N\-Q—BN-CHS

H;C  N-CHj N-CH, N-CH,
H,C * H ’
N CH o CHy O\
N N N )—(CH)sCH,
HyC CHj»> H,C CH; > CH;.and G4 ; or R’ has
the formula:
(CHR??),
CIZHR33
l
Cl:HR34
Z ,

wherein n is 0 or 1, Z is NR*R* or OR?’; each of R32, R®, R* R¥ R? 6 and R¥’ is,

independently, H, C,; alkyl, C,_; alkenyl, C,_; alkynyl, C,.¢ heterocyclyl, Cs.; aryl, C;.

14 alkaryl, Cs., alkheterocyclyl, acyl, or C,_; heteroalkyl; or any of R*¥, R** R R,

and R*’ can be optionally taken together with intervening carbon or non-vicinal O, S,

or N atoms to form one or more five- to seven-membered rings, optionally substituted

by H, halogen, C, 4 alkyl, C,4 alkenyl, C,_4 alkynyl, C,4 heterocyclyl, Cq.;; aryl, C;_14

alkaryl, Cs.,o alkheterocyclyl, acyl, or C,.; heteroalkyl;

each of R', R®, R* R® , R6, R’,and R%is independently H, OH, F, OCF;, or
OCHj3;; and

W is NO,

N N s S



- - ~NH3 --- NCH3 --- | CH3 \-O H3C CH3 H3C "-CH3 '
CH3 "arid 0/-(CH2)5CH3 9 or RO has the fornula:
(CHR32), CHR33 CHR34 Z whereinnis Oor 1, Zis YD WIS
NR35R36 or OR37; each of R32, R33, R34, R35, R36, ahtP E
R37 is, independently, H, Cl-7 alkyl, C2-7 al kenyl,
C2(B) Shkyitiore berfts BElbSe@TYSTh Yhe g %n@fsﬁhg o@?i’ac&r‘ﬂ)azme
al karyl, C3-10 al kheterocyclyl, acyl, or =
mitdremnéona) baghlutamiden flonbri&ias, ldﬁaévorlﬂﬁ&mlﬁﬁﬁt,me ali\nerﬂ)'/Ine
can be o hl onal | y taken together with intervening
hyda%ysewpgqt FeR. BITBhosin, docetaxelpparmustipascisplating ¢topesider

fj ven d rin 0 nal
e By P RTRSH 055 PAISA Y,
e
il st Gtbasgls i,
fludhmbeng ahltytex e égicimotdcark, tOpRﬁ:caﬁMdoMublEﬁl epitubfeig 188ozsle,
|ndePe dently H OH F, OCF3, or OCH3; and Wis NO,
anagtyazole rme§tane exgnesta@,rta@pmfpp,gogmpﬁpe @,sqrehgeleuporehn

ent el.ected fromthe
ﬂm&fﬁﬁ%p ﬁ%ﬁ& lg% bHr?Ef %Fife“md ércagﬁl&é{?} e WH}#’! one,
- bi ¢alewdigBhiiEcorhpOt bEfdiRwla ﬁS’ Ry Qﬁl'drbnevdmbf’esﬁge?@s are present
vi nor el bi ne, hydroxycanpt ot hécin, tyrphost
in amhouatsathe’d togeﬁlelmm suféicient &pirmbmtheegmmls oda, neoplasm in a patient
phal an,  nercaptopurine, methotrexate, nitomycin,
and p}g@ thé;ggylso\;hﬁcs,a;cg{:qnngomtlon does not include a bis-benzimidazole

compound, an endo-exonuclease mh1b1tor, a PRL phosphatase inhibitor, or a PTP1B

]

inhibitor, and with the further proviso that, when said compound of formula (I) is

trifluoperazine, said agent is not vinblastine.

18. A composition consisting of one or more pharmaceutically acceptable
excipients and a mixture of anti-neoplastic agents, wherein said mixture consists of:

(a) one or more compounds having the formula (I):
):[ \/K/ R7
R3J\ WJ\/LR6
or a pharmaceutically acceptable salt thereof,
wherein R? is CF3, halogen, OCH;, COCH3, CN, OCF;, COCH,CH,,

CO(CH;),CH3;, or SCH,CH3;

R’ is selected from:
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cycl ophospham de, chl oranbucil, gentitabi ne,

capeci tabi ne, 5-fluorouracil, fludarabine,

raltitrexed, irinotecan, topotecan, doxorubicin,

epirubicin, |letrozole, anastrazole, fornestane, LLOYD WISE
exenmest ane, tanoxifen, torenofine, goserelin,

etporelin, - am de, nilut , hypericin,
T trast urrab uxi mab, er eNn\sai d conpound of
fo Ia (1) and one or mre%@ ts are present
in ang tsthat t the re sufflant to inhibit the
grovvth 15 ‘a neopl asm i ‘%{;patl ent, and . wth the

provi so that said conp Hon does not PHcl ude a
bi s- benzi m dazol e conpouhd? an endo- exonucl ease

i nhi bi a _PRL phosphat ase i nhi bi tor or a PTP 1B
i npd bi vvlth the f t her provi t hat, when

B conpou?P trlfl erazine, said
@9?1 i s >not Vi Acgenposn t |18rp1ébn5| sting
of one or rmre}g ar maceutl caI |y accept atdfe exci pi ents
and a m xture of anti-neopl asti c _agents, wherein said

---M Xtyy,e consi st --(a) re corrpounds havi ng
wquérnulgiu’i%m&aw %/_ Q:\R R3
REHR4 R I)L a phar eudnucal p Bl e s@lt
t her eof W}]éer ein % IS CFS@%aI ogen, b ]%N

hasﬁ%@ﬁ%mggcm%, CQ( CH2) 2CH3, or SCH2CH3 R9|s
selected from 57 LLOIDWSE QNNN CH3 , \ ~ O

whelrein nis 0 or 1, Z is NR*R* or OR37; each of R32, R® , R34, R35, R36, and R’ 18,
independently, H, C,_; alkyl, C,_; alkenyl, C,_7 alkynyl, Ca.6 heterocyclyl, C6_.1'2 aryl, C,.
14 alkaryl, Cs._j¢ alkheterocyclyl, acyl, or C,_; heteroalkyl; or any of R®, R34, R35, R’ 6,
and R*’ can be optionally taken together with intervening carbon or non-vicinal O, S,
or N atoms to form one or more five- to seven-membered rings, optionally substituted
by H, halogen, C, 4 alkyl, C, 4 alkenyl, C,_4 alkynyl, C,¢ heterocyclyl, Cq.1» aryl, Cy_14
alkaryl, C;_o alkheterocyclyl, acyl, or C,_; heteroalkyl;

each of R', R, R4, R’ RS, R’, and R¥is independently H, OH, F, OCF;, or
- OCHj;; and
W 1s NO,

0, TS, N ST ST e or N
H I A
O o0



OH CHB N - O HCNCH3Z NCH3 NCH3 H3ICH - - ~

CH3 --- NCH3 --- CH3\ 0l H3C CH3 , H3C "-CH3 ' CH3

, and 0 (CH2)5CH3 or RO , has the formula: (CHR32)'LOYDWISE
133 CHR34 Z , wherein nis 0 or 1, Zis NR35R36 or

OR37; each of R32, R33, R34, R35, R36, and R37 is,

i n@epensieninoye agéntEiclécte fydm tH@g up éi)%@bé'tmgg% dAcarbazine,
al kynyl, C2-6 heterocyclyl, aryl

mltcmammoynp, b1mlu1zgnaiek ﬂexendm;ccle}abpvcamylvmbllastﬁie szorelbme
het er oal kyl ;. of R33, R34, R35, R36, .and R37
hy gy SR PRI PR BN siIte AOBRHUR et TSt ReT Sipitanstagoside,
melﬁl%ilgﬁ nmgfcaBﬁg)u\Hn% n%o%)ex%te n%Eor{{}lggngg%htg%ée{l o{}lrrrllcgstme
cyclﬁéghﬁipﬂaﬂhﬂé cHigrahbuel, g@ﬁl@ltaﬁiﬂxe%a@gbﬁﬁbmgﬁfﬂo ﬁbll
al k nyI C2-6 heterocycly - aryl
ﬂudatdbamq;lra tigexed, iginoteenry pytcah, dacyubicir, efirubicin, letrozole,

I h of Rl R3,R4 R5, RG, R, andR8|s.
anan%g l ky?%tfyleqz%x@%estﬁne ¢mexifeh, torgmpting goseelia, oposlin,

ﬂutémi%et'ni?uéml%ype?{cm, t8$8Z_UH‘9d%(,j ang §1tt|1‘x|‘1rcr)1Ya andQ" E

wherein said compound of formula (I) and said one or more agents are present
in amounts that together are sufficient to inhibit the growth of a neoplasm in a patient,
and with the further proviso that, when said compound of formula (1) is trifluoperazine,

said agent is not vinblastine.

19. The composition of claims 17 or 18, wherein said agent is dacarbazine,
mitoxantrone, bicalutamide, floxuridine, vinorelbine, leucovorin, vinblastine,

hydroxycamptothecin, tyrphostin, or docetaxel.

20. The composition of claims 17 or 18, wherein said compound of formula (I)
is acepromazine, chlorpromazine, cyamemazine, fluphenazine, mepazine,
methotrimeprazine, methoxypromazine, perazine, perphenazine, prochlorperazine,
promethazine, propiomazine, thiethylperazine, thiopropazate, thioridazine,

trifluoperazine, or triflupromazine.

21. The compbsition of claims 17 or 18, wherein said one or more agents are
slected from carmustine, cisplatin, etoposide, melphalan, mercaptopurine,
rhethotrexate, mitomycin, vinblastine, paclitaxel, docetaxel, vincristine, vinorelbine,
cyclophosphamide, chlorambucil, gemcitabine, capecitabine, 5-fluorouracil,

fludarabine, raltitrexed, irinotecan, topotecan, doxorubicin, epirubicin, letrozole,
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(b) one or nore agents selected fromthe group
consi sting of dacarbazi ne, mtoxantrone, bical utam de,
floxuridine, leucovorin, vinblastine, vinorelbine, || oypyse
hydr oxycanpt ot heci n, tyrphostin, docetaxel,
carnustine, cisplatin, etoposide, nelphalan,
anadiRIZ6 RY) fORMEst iR, eﬂ&h@ﬁbﬁ@%éﬁx@xd@htt@%bﬁne Fﬁﬁkfe‘h‘?&x Ruporelin,
Vi ncri sti ne, cycl ophospham de, chl or anbuci |
b1cagﬁam1d@kﬂut@mldmmelmamidnenhypeﬁ}cﬁm Uoasturumeal, or r1tux1mab ora
m&l’l uda ragl ne, raltitrexed, irinotecan, topotecan,
co ereorL. epirubicin, letrozole, anastrazole,
f ormest ane, exenestane, tanoxifen, torenofine,
goserelin, leuporelin, flutam de, nilutam de,
hyggrlxbampbgla@h%mmgmd rituxi mab, and wherein
sai d conpound of fornmula (1) and said one or nore
agéntakmesingnbibator, and am)unts that together are

sufficient to inhibit th h of a neoplasmin
pal Pt ot e selected fidm epgwpsc@nﬂsﬁng omeearbame

mlt&(%HH%HQ q)lgglluifﬁlrl ﬂo{(ul)ldmg 1@5' %_l 9% a%lg%br}eo Hubcfrelbme

gent not vi nplasti né

hydfﬂx@bﬂﬁlpﬂ&h@dm1@rpl"im|het18c§@)ké1 @d}ﬁﬁistlh§ da9 ﬁﬁf?aeztf)g&ﬂe

m f oxant rone, Dbical utam de, floxuridine, 'vinore
melplm]amvmcncaptcmummleasmthmmxatwdnmmmnppaﬂhmlmmcnstme

t sti. r docetaxel. 20.. The conpagsitiaon of
CYC]egég H?xc Qramypic egwngamnwﬁpsgmblm, ¥ &unmma@l,)

ﬂud?lﬁbﬁﬁéﬁ@?{ﬁ%é%@ nggégecgéptosg}%ﬁﬁ (}qyﬁg‘%tgl?lglﬂ ﬁgll‘UblCln letrozole,

ana%&h@(ymenéxelﬁ%té‘ﬁé 8moREERNBRARH e foserelm leuporelin,
prochlorpera2|ne pr omet hazi ne,” propi on&zi

flutarhides hytifperide,i ygerichi, opstzamabgand Hinodinddzi ne,
trlfluopera ine, aqr triflupromazine. 21. The
HhsEs1Rsail lgpesipanhibitoy apd said ongresaers agents asegresent in

amoﬂpfseth geﬁle? F%sqsfgﬁfetnﬁgq Bl?r gnrlrJqSt nﬁétr}%b?’%é%‘jt"ea patient,

and WithOfh¥ §rbvis¥ 'tl'ﬁ%' safd d:cﬁﬁ oﬁﬁ&ﬁ 'db@é(l%t 1ngfﬁ‘a%ta%§lben21m1dazole
vincristine, vinorelbi ne cycl ophosphani d

comphhnd, amﬁrlﬂd-¢xcgm¢tﬂasab1}nb1,tom aRRIL phbspiatase 1nh1b1tor ora PTP1B
5-fluorou raltitrexed, |r|notecan

il flud bi
o S A SO ko e
mm%d;@}%%{geﬁglq %é@ﬁné Fva. 0v1ﬁb1asﬁf)ér95t ane, exemestane,

I'ne, "goserelin, leuporelin,
bi cal utam de, flutam de, nilutam de, hypericin,
trastuzumab, or rituxi mab, or a
23. A composition consisting of one or more pharmaceutically acceptable

excipients and a mixture of anti-neoplastic agents, wherein said mixture consists of:
(a) a kinesin inhibitor, and
(b) one or more agents selected from the group consisting of dacarbazine,
mitoxantrone, bicalutamide, floxuridine, leucovorin, vinblastine, vinorelbine,
hydroxycamptothecin, tyrphostin, docetaxel, carmustine, cisplatin, etoposide,

melphalan, mercaptopurine, methotrexate, mitomycin, paclitaxel, vincristine,
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conbi nation thereof. 22. A conposition conprising:

(a) a kinesin inhibitor, and (b) one or nore agents

sel ected fromthe group consisting of dacarbazine, LLoyp WISE

m t oxant rone, bical utam de, floxuridine, |eucovorin,

vi nbl astine, vinorel bine, hydroxycanptothecin,
cyclophpépigimide, c6RnRil, gemiciibineN€apesitahihal $-Muorouracil,

et oposi de, nel phal an, nercaptopurine, nethotrexate,
fludatabomg; ahkitrezad) irinesesian, toipotacas; doworubicim lepphbiddsirdeole,

gencti t abi ne, citabin

Sghl o[Fg:}buci [, capfe g . )
ANAKTPZPf, IIRGHFTNC, CXPNGIARGHAMOX11ER, (oreneling, gaserehias kawarelin,
t s Ta)% ] i i ClLA,. zol e,
R S R e
t oneBRéinnaid Riessihghhibitor @H@ QAR drie or thbd An€eare present in
ni l utam de, hypericin, trastuzumab, and rituxi mab,

amophty biahtoggtherlareefificient o iltibit thngrosahdfaneeoplasairea patient,

agents ar resent .in anmounts.that. together are ) )
and §ifi e el Bravan Bheb whe SHo Rines s inhiis s fiNopsragine, said
agerﬁqg hePinblARgeW th the proviso that said conposition

0es hot incltde a bis-benzi m dazol e compound, an

endo- exonucl ease i nhibitor, a PRL phosphatase

inhibitor, or a PTP 1 B inhibitor, and with the

f uRéhéx kgrcomposingiat, when said kinesin inhibitor is

trifluoperazipe, said agent is not vinblastine. 23. A
cofpFst mBﬂu_%‘gﬁ%Y@git% Imwaor nore pharmaceutical |y
acceptabl e excipients d ﬁg 1 %t ure of
erei
~

anti-neopl astic agents, ik saigd mxture consists
of:  (a) a kinesin Rihi Rb) one or nore
agents selected fromthe group cgnsisting of

dacar bazi ne, nit ox&nfr orie, Whi Al Wi de, floxuri dine,
| eucovorin, vinblastineR*inor&bine,
hydr oxycanpt ot heci n, tyrphostin, docet axel ,

or a@gﬁrma@a'uml@ally:iastpﬂmabln,salet}mresf,de, mel phal an,

mer capt.oQur.i t hotr e, _mtonycin, paclitaxel,
Ui herainkis G, PRlospnpert, O RoN AR JSOCH,CH;,
I idi i tabi ne, capecitabine,
CO(?ﬁzlgﬁ%u%?agcq ?~FPudar abi ne, raltitrexed, irinotecan,

t opdtiesalBeted B ubi ci n, epirubicin, letrozole,
anastrazol e, fornestane, exenestane, tanoxifen,

torenofine, goserelin, |euporelin,
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flutam de, nilutam de, hypericin, trastuzumab, and
rituxi mab, wherein said kinesin inhibitor and said one

or nore agents are present in anounts that together

are sufficient to inhibit the growmh of a neoplaswnl%YDVWSE
a patient, and with the further proviso that, when

sai d ki ﬁ in inhibftor. is trifluoperaz ne sald agent

is not v ABﬁ/astlne Kit corrpr|3| (a) a

conpoun ing the f Ia(l) | R1 R R2 \ N~ R7
a

R3 WR6 14 RR(I)

p ar maceut &% 1y
accept abl e t t her eof , ﬂ%ﬂ R2 |s CF3 ?Iogen
OCH3, COCHS CN, OCF3,
SCH2CH3; RO is selected from ?3LLOYD WSE C Q Q CH3

0 O~ OH NH3CN-CH3N—CH3N—CH3 _t - - HCH
o - \ CHCH H C\_\ HCHS
and _7 5 3 . HyC N—CH3 ’ N-CH, N-CH;
H3C b H b
"B‘NCH:; "‘B; /_CH3 -__\_ CH3 __\_O
ad N N )—(CH,)sCH,
3 3 H3C CH3 > CH3 » and 0 : or R

has the formula:

wherei_n nis0or 1, Z is NR**R*® or OR37; each of R32, R33, R34, R35, R36, and R¥’ 18,
independently, H, C,_; alkyl, C,_; alkenyl, C,; alkynyl, Cy¢ heterocyclyl, Cq.;; aryl, C;.
14 alkaryl, Cs_j9 alkheterocyclyl, acyl, or C,_; heteroalkyl; or any of R*, R* R®, R,
and R*’ can be optionally taken together with intervening carbon or non-vicinal O, S,
or N atoms to form one or more five- to seven-membered rings, optionally substituted _
by H, halogen, C, 4 alkyl, C,4 alkenyl, C, 4 alkynyl, C,.4 heterocyclyl, Ce.15 aryl, C7_14
alkaryl, Cs.,9 alkheterocyclyl, acyl, or C,_; heteroalkyl;

each of R', R>, R* R’, R% R’ and R®is independently H, OH, F, OCF;, or
OCHj;; and

W is NO,
\O’ b \\S/, \N/, \\S/ 5 \\S’/ , RN -7 or " _ /!
o0 CH, -



333CB3QO RO , has the formula: (CHR32)n

CHR33 CHR34 Z , wherein nis O or 1, Zis NR35R36 or

OR37; each of R32, R33, R34, R35, R36, and R37 is, LLOYD wiISE
i ndependently, H, Cl1-7 alkyl, C2-7 al kenyl, C2_7

al kynyl, C2-6 heterocyclyl, C6-12 aryl, Cr7- 14

al Ky gﬁhe ofhot®agérth Sél%t@ﬁ)fﬁdrﬁ'the gfdﬂg cdi’fmsﬁﬁg%f dacarbazme
het er oal kyl ; or any of R33, 6, nd R37

mlt@amt@@eolpncabﬁach ﬂ@kendmgkmhevom t\hnblaismle/ e/mndslglbme
car bon non- vi c’énal 0, S, .or Natons to formone or

hydfgampihesia. Suphostive Aestatels pigaistag: ¢1awarmyetopos1de

mel%g%laﬁ,;r{ngy o%@enﬁﬁicgg%%;/ec lq‘}s}lt(ﬁn%ﬁlaac&%)fé chaﬁné
cyclebkaspHamide, &Qoﬂn‘@l@ﬁl&?@ﬁﬁéﬁhﬁfﬂne é’é{?él:ltalﬁhe Cé-—'ﬂzlorourﬁgﬂ

het er oal kyl ; each of

ﬂudar&belpferlr@ﬂélﬁltelxydj—lmﬂmaﬁ to@@%anpdoxo@]bﬁm @pirubidirs, lbﬁsbzole
S~.CH or HOOQ_; and 62 LLOYD WSE
ana%?)zogen éO%Pe%}ee eé@@ﬁ%@ﬂ%éﬁ@@&fanﬂp&mﬁee gosexslin, leuporelin,

[ oxantrone, . bi cal utam de,
flufil SLRAAEL, SRR R AR e Fiabo pd i e
hy d¢)oxyigactsmt foe adminikierpBaatd Ebmﬂ&?rﬁi @f(ﬁirmula (I) and said one or
carnustine, cisplatin, etoposide,
morﬁ@ggmtpttg puraticat dimgnbssdreithioe at nisk ofryleveflopmgd héapledm,

I ospham de, chl oranbucil,
s ealn thsintavise NGBt ABes Bot ingbids d i Henimidazole compound,

an ehh&%§5§‘%l?§se ﬁﬁh;l{ L g isﬁi P}ﬁslpgg ggeg?r}hblltgrp %tr gmlB inhibitor, and

oxorubrcrn, epiru i ern
with the further proviso that, when sald compound of formula (1) is trifluoperazine,

said agent is not vinblastine.

25. The kit of claim 24, wherein said compound of formula (I) and said one or

more agents are formulated separately and in individual dosage amounts.

26. The kit of claim 24, wherein said compound of formula (I) and said one or

more agents are formulated together and in individual dosage amounts.

27. A kit comprising:

(a) a compound having the formula M:

, Rl 39 R8

RA_A_N_AUR

RTNTWINE RS
R? R,

or a pharmaceutically acceptable salt thereof,

63



anastrazol e, fornestane, exenestane, tanoxifen,

torenofine, goserelin, |euporelin, flutam de,

ni |l utam de, hypericin, trastuzumab, and rituxi nab; a&dD

(c) instructions for adninistering said conpound ottOYDWISE
formula (1) and said one or nore agents to a patient

di a@‘[w&aCR istseleetedafrom GK;, dalsbyic OUH ) CACHE 0OCNa©ITF,
with the proviso that said kit does not include a

CO@HSCban 2811, @odelfCHsan endo- exonucl ease
E%gbltgl & aAPRL phosphat ase inhibitor, or a PTP 1 B
gF SOECCYP™Mi th the further proviso that, when
said ound of f la (1) is trl%ﬁ—uoperam ne, said
agent i sNmot vinb astNrTe\> 25. The-Kit cl ai m 24,
wher ei n&ﬂg conpoun formula (1) ndN ai d one or
nore age are formulaMNed separately in
i ndi vi dual @Hsage amount §\26.0The kit of “Thai m 24,
wherei n said conpound of fo@rﬁﬁ a (1) and sai @Hone or
nore agents are fornul ated tog@ﬁher and in individual

dosage " 27. AKkit corrprl sing: (a) a conpound
haV| ng tﬁe_u’ru \él_)\h RB 27 RN\ NI R R3
(1 ar maceut cal | accep le salt

ther 63 LLOY fbr ei NiGHse| ect edNTCHm
CF3, haI ogen, , CN, 3, CocHzcHI ’
CQ( CH2) 2CH3, and SCH2CH3; RO is selected from QQQ

. CFB_%; CH3O oH /_CH3 ___\_ ,CH3 -"\—O
N N N )—(CH,);sCH
H3C CH3 > H3C \_CH3 > CH3 » and 0O 25 3, or R9

has the formula:

wherein n is 0 or 1, Z is NR* R or OR”; each of R, R® R* R* R*, and R¥ is,
independently, H, C,_; alkyl, C, ; alkenyl, C,_; alkynyl, C,_ heterocyclyl, Cs.;; aryl, C,.
14 alkaryl, C;_,¢ alkheterocyclyl, acyl, or C,_; heteroalkyl; or any of R33, R34, R35, R3¢
and R*’ can be optionally taken together with intervening carbon or non-vicinal O, S,
or N atoms to form one or more five- to seven-membered rings, optionally substituted
by H, halogen, C,.4 alkyl, C, 4 alkenyl, C,.4 alkynyl, C,¢ heterocyclyl, Cg.5 aryl, Cy_14
alkaryl, C;.o alkheterocyclyl, acyl, or C,_; heteroalkyl;

each of Rl, R’ , R4, R, R6, R7, and R®is independently H, OH, F, OCF3, or
OCHs;; and
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CH3 H3C NCH3 , NCH3 NCH3 H3CHCH3 /-CH3 CH3 \--0
CH2-N~N --(CH2)5CH3 H3C 3 H3C "-CH3 ' CH3 'arid O

or RO has the fornmula: (CHR32)n CHR33 CHR34 Z

wherein nis 0 or 1, Zis NR35R36 or OR37; each of | qvpwise
R32, R33, R34, R35, R36, and R37 is, independently,

H, Wlis gelatiedifroeNG@, al kenyl , C2-7 al kynyl, C2_6

heterocyclyl, C6-12 aryl, C7 14 al karyl, C3-10

al kt@tero@ycl yI'N'acyls qr €8:7 he(té f0a|dﬁﬂ| »—0F any of
R33, R34, R35, RB6, lhnd \can 2 optional Ty taken
together Wi th |ntervéh|ng Poon or non- V|C|nalamd S,

L R
mor@'dg)éhts s@?&t&i ﬁ@ﬁﬂhe ﬁaﬁ céﬁéﬁé’t’iﬁ@l%f (@fckgo&%eerrﬁ ﬁ%&*ﬁﬁlone

-12 aryl, C/-14 teracyc

blcadmtymldc;rﬂmﬁim@,tlemnﬂbkml yirtdgshinef viorel Be, RﬂdroR%calﬂﬁtothecm,
an is independently H- OH F, OCF3,
tyrp ﬁ?f“B QSE@‘YBIS\RPQEUSW §15@éat@epmosnd@mm@ha®5 me@ﬂbpunne

0 d struct. ons

et ooy 2P bRt E MR inesiPratoRgi . Shloffbucil,

genﬁﬁbBﬁfeeQaﬁdcﬁﬁbHéeSQIMBul%@ﬂ Sﬂ§&éxﬁ9m%f raqﬁﬁéfaﬁﬁlﬂ&ecan
m toxantrone, bical utam de, floxuri di ne edcovorin
topateaanl, dst(onlé),lcm; e redibing h:trdszw anysteuzple) foekdstane, exemestane,
tamoxifen, toremofine, goserelin, leuporelin, flutamide, nilutamide, hypericin,
trastuzumab, and rituximab to a patient diagnosed with or at risk of developing a
neoplasm,
with the proviso that said kit does not include a bis-benzimidazole compound,

an endo-exonuclease inhibitor, a PRL phosphatase inhibitor, or a PTP1B inhibitor, and
with the further proviso that, when said compound of formula (1) is trifluoperazine,

said agent is not vinblastine.

28. The kit of claims 24 or 27, wherein said compound of formula (1) is
formulated for intravenous, intramuscular, subcutaneous, buccal, inhalation, rectal,

topical, or oral administration.

29. The kit of claims 24 or 27, wherein said compound of formula (I) is

selected from chlorpromazine and trifluoperazine.

30. The kit of claims 24 or 27, wherein said one or more agents are selected
from carmustine, cisplatin, etoposide, melphalan, mercaptopurine, methotrexate,
mitomycin, vinblastine, paclitaxel, docetaxel, vincristine, vinorelbine,
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tyrphostin, docetaxel, carnustine, cisplatin,
et oposi de, nel phal an, nercaptopurine, nethotrexate,
m tonycin, paclitaxel, vincristine, cyclophospham deoyp wisg
chl oranbucil, gentitabine, capecitabine,
5-fluorouracil, fludarabine, raltitrexed, irinotecan,
cyclopbospizamidedchiorambwdil) geapitabiiec tapecitabinez &!fluorouracil,
anastrazol e, fornestane, exenestane, tanoxifen,
fludagrtang rarexgdsmerteqan, fapgirnan) dexorbigimmpirabicin, letrozole,
' ' hypericin, trastuzunmpb, apd rituximab to .
anadlhag 1€ Th (eI S5 fellane, oK R, Bermphtenig st laporelin
) ] bt : , . .
b S i SRR, At h, St dlthdp, 498 %ic0Rhmab,
endo- exonucl ease i nhibitor, a PRL phosphatase
inhibitor, or a PTP 1 B inhibitor, and wth the
further proviso that, when said conpound of formnula
(1) is trifluoperazine, said agent is not
vi nbl astine. 28. The kit of clainms 24 or 27, wherein
sai d conmpound of fornula (I) is fornulated for
i ntravenous, intranuscul ar, subcutaneous, buccal,
i nhal ation, rectal, topical, or oral adm nistration
29. The kit of clainms 24 or 27, wherein said conpound
of formula (1) is selected fromchlorpromzi ne and
trifluoperazine. 30. The kit of clainms 24 or 27,
wherein said one or nore agents are selected from
carnustine, cisplatin, etoposide, nelphalan,
nmer capt opuri ne, nethotrexate, mtonycin, vinblastine,
paclitaxel, docetaxel, vincristine, vinorelbine, 65
LLOYD WSE cycl ophospham de, chl oranbuci |
gencti t abi ne, capecitabine, 5-fluorouracil-,
fludarabine, raltitrexed, irinotecan, topotecan,
doxorubicin, epirubicin, |letrozole, anastrazole,
f ornest ane, exenestane, tanoxifen, torenofine,
goserelin, leuporelin, bicalutamde, flutam de,
ni l utam de, hypericin, trastuzumab, and rituximb. 66
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