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neopl asns such as cancer. Cancer is a disease nmarked
by the uncontrolled growth of abnormal cells. 10
Cancer cells have overcone the barriers inposed on
normal cells, which have a finite lifespan, to grow
indefmtely. As the growth of cancer cells continue,
genetic alterations may persist until the cancerous
cell has manifested itself to pursue a nore

aggressi ve growth_phenot If left untreated
motastasi s, h OMBENA TIONS QEPRUGSFOR THR ant

areas of the body or
bl oodstream may e @@@i@?%@&r‘% |ssue
According to a recent American Cancer Society study,

approximately 1,268,000 new cancer cases were
expected to be di agnBsd(grbundlméthhlnmiltﬁtmt es in t he

year 20%1 al one. Lung cancer th t co
c ancer JPeIReOYOR RIS P T edié%&twea ncer.
32;%25 F(?er ifh { Qéagéee %1%149 A'p napt{hla uﬁ@gﬁt?ﬁgll&f;%r%(ﬁﬂ of 91bnorma1 cells.

C @Rfesr RIBMEvEBerdbme WREBarierd impted l@ﬁ%n@ﬁl béIPst Qhich have a
that there were nore than 169, 000 new cases of Iung

c einde lifespant toegrowSndefmitdle y\sahe gopttharidancaraetls icogtinue,
for 13% of all new cancer .dj agnoses ile the rate
oBengiclicEtans re%a%rsxsgu@élé}ﬂ? g%“&r%%}h h?éﬁnamits%i itself to

L Bihe b e e oI RRADS IR IR e 000 ehe

1BpfreddOf éurivet celstondisientearpaciftie baddibe wiieof el lymPh system or
cancer in 2001. Cancers that begin in the lungs are

dblnod&tmeammaymsumﬂ@aﬁw;@bealﬂwmsgm | cell lung
cancer ,and s | cel cer ndj on how
The. cepricudiiBln e fRpicA AN ae%es clehy vdyopapesirassly
PW6§%@Q1W§Q;E@§C£\§%E\&%?@E e%?édl to g@ﬁ%&ﬁn Flfeqﬁﬂ‘ﬁﬁgdjgtates in
tarci noma, adenocar CI
C&fecyelaﬁﬂﬁ()l gioner dhing cam@asi&etmoatd@ﬁnnom gaferrelated cause of
sI ovvly than does small cell [lung cancer. Small cell
| derjh ememgrmen altid]éfms aQNHIENE tf%féVefé’(g%Qﬁﬂﬂ ﬁglcfewelated

cHEl B30 koL b S EPNS By  EES APvomen

it has been estimated that there were more than 169,000 new cases of lung cancer

in the U.S. in the year 2001 and aécounting 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 Society,
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

under a microscope.



cancer, gastric cancer, kidney cancer, |eukema, |iver
cancer, |ynphoma, ovarian cancer, pancreatic cancer,

wW@e@siatse2 cancer, rectal cancer, sarcoma, ski NPCEHOSE04/030368
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testicul ar cancer, and uterine cancer. These cancers,

i ke l'ung cancer, are 10 sonetines treated wth

chenot herapy. 1 Despite the availability of nunerous

chenot herapeutic agents, there is still a need for

treatnment reginmens for certain cancers, as well as a

general desire for safer, nore efficacious

C INuTRREN 28l lmwameﬁ(sqﬁ&nwmr yaroinottae allénatdifemd end large

present invention features the conbination of a

pleeh @@mm@@en@ralbf spaeastaco lofhex iOFgANg mr@g;l@wly than does small cell
tabolite, h @ antl rollil ative age fortte for about

¢ Tl paicer. oSl gefl ol arRE isghigGhg gt e, fespunting for abou

a ion features a nmethod for treating a

263)"@2@?{%% g%éﬁ%ied with or at risk of developing a

neopl a®thérycaaders indtide breagn tmdend)rembaxmur; cerajcabcancer, colon

conpound hawngtheforrmlaj !: RL RO RB WT RO RS .

( [CpRCer ogast 1 GPRNCHR UIRTYCIANPST 1110 diver sanqery lyardema, ovarian

ObRb s e emstie piees) BYeRBY o i en, s, Sbimgpmoer,
E%s‘ti{e’%l%@ %élllc%%oﬁlg%lltagné SarRBl.eTh&’ dahedrs, like lgNahker;adT

Y

sometimes treated with chemotherapy. )

Despite the availability of numerous chemotherapeutic agents, there is still
a need for treatment regimens for certain cancers, as well as a general desire for

safer, more efficacious chemotherapy regimens.

Summary of the Invention
The present invention features the combination of a phenothiazine, or a
phenothiazine analog or metabolite, with an antiproliferative agent for the
treatment of a neoplasm.
Accordingly, in a first aspect, the invention features a method for treating a
patient diagnosed with or at risk of developing a neoplasm by administering to the

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

Rl 1'{9 RS
R% N R’
R3 W RO
4 5
R R @D,

or a pharmaceutically acceptable salt thereof,
wherein R? is CF,, halogen, OCH;, COCH;, CN, OCF;, COCH,CHj,
CO(CH2)2CH3, or SCH2CH3,



H3C NCH3 NCH3 NCH3 H3C HCH3 -- CH3 CH3 \--0 ~N
CH2)5CH3 H3C CH3 , H3C "--CH3 ' CH3 or O-~ or RO has

wo b@soomsaul a: (Cp32)n CHR33 CHR34 Z , 5 wherBCTIUR2008030368
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0 or 1, Zis NR35R36 or OR37; each of R32, R33, R34,
R35, R36, and R37 is, independently, H Cl1_7 alkyl,
C2.7 al kenyl, C2.7 al kynyl C2_6 heterocyclyl, C6.12
aryl, C7_14 aI karyl, C3_10 al kheterocyclyl, acyl , or
clL 7 hﬁtgero %ﬁfroﬁ{ any of R33, R34, R35, R36, and

R37 cah B5%pttonally taken together vvith i nt er veni ng
car bon 0/—non vi ci na)/ 0y S or N ato form one or
nore five- even nenb rings, 10 ally
substituted hal oge 1 4 al kyI _{:ZI kenyl ,
C2_4 al kynyl, 6 hetero clyl, 12 ar C7 14

al karyl, C3_10 Gk het er ocycl yI or Cl

het eroal kyl ; each of R, R6 R7, angHR8 i's
i ndependently H, OH, F, OCFB, or ; and 15 W| S
NO 3 WD 2005/0 42N' S"S' HOOO'CH.

PCT/ US2004/ Q303 ;an a Group\A antiproli er ative
agent, Wi the provjy he et h es not -

i ncl ude i/ni steri ng %%rm ' azo?l0 conpgy M-

an endo- exonucl ease |nh|%|tor a PRL phosphat ase 5
i nhibitor, or a PTP1B i nhi bi tor W thin 20_days of

adm ni st-%i-nlgﬂt3 he ¢ oyn@mf -—\_ CH;, \—O
N N d >/‘_ (CH,)sCH;
H;C CH;»> H;C CH; ° CH3 sand

has the formula:

(CHR*?),

CHR33
CHR3*

Z ,

; Or

whereinnisOor 1, Z is NR¥R*® or OR37; each of R32, R33, R*, R 3 R36, and R*’

is, independently, H, C_; alkyl, C,7 alkenyl, C,7 alkynyl, C,.¢ heterocyclyl, Cq.12

aryl, C7.14 alkaryl, Cs.1o alkheterocyclyl, acyl, or C;.; heteroalkyl; or any of R33,

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‘2_4 alkynyl, Cy¢

heterocyelyl, Cq.12 aryl, Cy.14 alkaryl, Cs_jo alkheterocyclyl, acyl, or C;;
heteroalkyl;

each of Rl, R?, RY, R’, R6, R’, and R%is independently H, OH, F, OCF3, or

OCHs;; and
W is NO,



formula (1). The conpound of formula (1) and G oup A
antiproliferative are admnistered within 14 days of

we@2omh/ozsiner , i n anmounts that together are suffPCi/E81004/030368
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to inhibit the gromh of the neoplasm Preferably, the
two conmpounds are 10 adm nistered within ten days of
each other, nore preferably within five days of each

ot her, and nost preferably within twenty-four hours of
ea‘eb/oth --or ~gyen-~_ st nuktaneously. In one embodi ment,

t he net hod ’i nc%es ﬁshe pyovi so Ghat » fhen-the

compound of fo lagl) i orifluoperazine, t‘he%d
antiproliferative agent is not 15 doxorubicinm,

acl aci byay@ionp A ahfiprotifaates ydendy | anyci n- 14-val erate,

vi nbl astine, dactinomycin, colchicine, or adrianycin,
arvethherpreriso daribemetherd dass mor include administering a bis-

chl or.pr.omazi ne, the,antipgroliferative ent js_not

R RGGRe Hitmmb i frenlo FhBR G B ee s bBhyhomphatase
(0] 1~C | A . o1 o

o R T RE LIRS b Wip 2P ON 08 o Slefhp Bné bdmbBund of
ddormmuibi(Bi n, vi nbl astine, 20 dactinomycin, or

col chi ¢ci ne. Conpounds of formula (1) and G oup A

ant i pr dihecerporpe ohfamuda ) gng &Sroup A mitéprelibatative are

IS I)ﬁ?nﬁlﬁgf%ii%gér# %Bci)}ﬁl Iﬁh ??}gi/o&?%ﬁ%lo ¢ {a,ﬁg{f@g%i\é\%@g? gc} gether are sufficient
| B frchipteiE th of ﬂieﬁfé@?ﬁa@ﬂf. Prefdribig! ﬂfeitagvécoflaﬁ‘é&ﬂllds are

buccal , oral, or topical admnistration

i admitisteredawghinf teatlayesf eachetixadniose ptefeablyngitin five days of
patient di agnosed ith or_ at risk of developing a

nEYH Abe, 159 d arest Hrfg?’@b%@lth@l ratyrdeurdiomrs off eachiathersorreven
i peht B d b) a Goup A antiproliferative agent,

w&tﬁﬂﬁj% gs%sﬁg'vi so that the 4 WD 2005/ 027842

PCT/ USBD& &:80S8idneiie tthe thelRiBinBRidel B p@9iso that when the

adm ni stering a bis-benzimdazol e conpound, an endlo-
esonpethetiormvln(l tririflaopiiazipkothehatipsaliferattivbiagent, is @bt
a,PTP1B inhi bitor wi.thi. 20 days, of adm nistering. the
AR e BetSimy G FH A e Ry Citnd 4ibiploAVinblastine,

a@éétﬁ%ﬁig’é{ixﬁ;@zdg\fam@Qﬁ!&'ﬂﬁgﬁ@?ﬁ? Bg?\nyﬂgeﬂ'tgmé gé@g{)ur?d of formula (I) is

system ¢ “a patient,
| ¢htotpabinapinepthei antipeolFBiatiSe ageits ub iPxel, doxorubicin,
i ntraperitoneal, intranmuscular, inhalation, rectal,

byigbsting rdgctingmycinppi ealthigiiei and whan itlencorhpowrteof formula (I) is
te oorgc#alr%rﬁget, ﬁhet Qn%pqgltlt%?adtiviena%lerlftdi% Snott nggrrug}/clirioviltlﬁggtir\{\g en
dactinomycin, or colchicine.

Compounds of formula (I) and Group A antiproliferative agents can be
administered systemically to a patient, including, without limitation, by
intravenous, subcutaneous, intraperitoneal, intramuscular, inhalation, rectal,
buccal, oral, or topical administration.

The mvention also features a method for treating a patient diagnosed with
or at risk of developing a neoplasm by administering to the patient: a) a kinesin

inhibitor and b) a Group A antiproliferative agent, with the proviso that the
4



inhibitor is trifluoperazine, the antiproliferative
agent is not doxorubicin, 10 acl aci nonyci n,

wao eoosloemsuenacet yl adri amyci n- 14-val erate, vi nbl aBCT/H82004/030368
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dacti nomycin, colchicine, or adriamycin, and when the

ki nesin inhibitor is chlorpromzine, the

antiproliferative agent is not paclitaxel,

doxor ubi ci n, vinblastine, dactinonycin, or

C , ; . 5 .hit ar _
R EA0R adt HeE Rl R b LRDASIARDI] Sppgund, am endo
dexenutast Mhiviton ladR, Eﬁoslﬂﬁfatsé ighibitdm) or 8P THIB Hhebies. within
15 Neopl asns that can be treated according to any of

t B daps hHadmufistering thekioesin sthibiel. ude cancers such as

ke g s St ot BB S tminstered
i | 1 3. . i i a,

B R G Gl

| eutkmargousGttrep&ityh&dl pingrakaeistwlar, dlihiadatien, restkk Buecal, oral, or

chroni c nmyel ocytic | eukem a, 20 chronic |ynphocytic

| éepiedtiadministpiieyt herni a vera, |ynphoma (Hodgkin's

0rseasgy Lot R0 8 0 HRHE AP AR e e s
&{gﬁﬁﬁoﬁg tR1RSp SRR RS aﬁfni‘groﬁ%rﬁﬁﬁ@ A%t (€n8t doxorubicin,

tu
fibrosarcoma, I nyxosarcona, |iposarcons,
c heladmoanican nrfluostaeoytidiriansaire ddrvaletdies dinbiastine, dactinomycin,
angi osar coma, _endot hel i osarcong, nphangi osarcoma, 2
d

. . |.ynphar 5
| prishicieg, o8 adtemeTine dad vdea thelinsvndrbibitep stfeipremazine, the

E 'S ot |.ei , . )
BT e LA D PR Y BB gptnomycin, o
O¥8lchfng 308 ¥henPthe Xuftls B RBIHRK is HivadmRuEe, €8 Antiproliferative
carci nomn, basal cell carci noma, adenocarci noms,

swgait ighandbxoaubicin vinbl astinacdaptinogiyaig ot @olwhin®, 5 WO
2005/ 027842 PCT/ US2004/ 030368 papil | ary carci noma,
papi | | hieypﬁlamséh%@nrb@rﬁsaredc%%ﬁ%&@mﬁwﬂhods of the

5 ehli3h drct AL AN R uch R IGRRGRAL 6 LAUGIORMRLE b

(0] carcil noma,

C hAhpREGF IS 1 89BN aS Sdlite BIBl0 B Itk A ia Cadutd MYBRbLIAMIL Thiikemia,
t unor, cerV|caI cancer, uteri ne cance(, test[cular .
canaterpromyelgcgte tivlomaa, asniel thydemonbeytis Bukemid, acwtg, monocytic

BT A, TWC RN IR T TR, A—
SRR RS, BRI SO oA ek

Q2B R on Teod gkivh '3 Hiswabs), Waildensebhio Blaged@doBulinemia, heavy chain
Preferably, the cancer iael ng treated is |lung cancer,

edfreasealahg solichtpmenscech as sarcomasand carsmoarasys. gl.0ikresdrcoma,

carci noma, adenocarinona, .or | a{ngde cell carcinom

c OEOsaLCqMma, Hggrco%@,aqﬁgﬂrosarco , osteogenic sarcoma, thordoma,
angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, 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,

5



cancer, especially ovarian adenocarci noma, or prostate
cancer. The invention features a conposition

WO pbzhismy: (a) a conpound of formula (1), oOrP@I/US2004/030368
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pharmaceutically acceptable salt thereof, and (b) a
Goup A antiproliferative agent, wherein the conpound
of formula (1) and the Group A 15 antiproliferative
agent are present in amobunts that together are

PR SpBl Ao B, IR OO e
t B@rcﬁfb&‘iﬁ’é’%&&ﬂc%géiﬁ@%afb%orh@ GeHsle el datdind@R Zh@aﬁtﬁﬁ@,l 1le duct

conpound,” an endo- exonucl ease i nhibitor,
pbasplvatag shotiodirbinbma, saninanta] Bmbryriah haﬂalnoma Wﬂm s tumor,

|nvent|on al so features a COFDOSItlon conS|st|n
o Visial AHICET. JBCTHRFARsER desticklar pancstclng sp@l@aea,pqr@ﬂ gell lung

and ﬁlroglle{“ofgd% Ear %ht{;)i%sﬁhélﬁal chirc ﬁgﬁﬂ% S%110 %Eﬁ%ﬂstbﬂﬁ

¢onsi a conpoun
ameﬂhﬁéﬁl@@t@ﬁial eﬁhidphaﬁﬁ@%ﬁbl &endlinohlaephrblona)d (b) a
Goup A antiproliferative agent, wherein the conpound
oherhenginbasionja, acelisticercGraup, ohmdemcppghmmer schiwaanoma,
agent are pre ent in a nts tha to her ar
SR Re, 5 RN e DRSS BT S ERT 5FTRLAS e Ry, the
e?ggfn 't?eta?erdqg 11%1%)@21&% I gémal-gh%m?r@éﬁ%r a%ll‘tﬁlltg& &quamous

at ur es nposI n1nélu I nesi

| Béll bﬂtﬂ:ﬁfome@ hd@ldbﬁﬁhﬁﬂl@?@lt Tae@d ball epcippiral b@loﬁe&itztl cancer, ovarian
thereof, and (b) a Goup A antiproliferative agent,
whanast respemialky pwarian adenpparemoms, @r pmta@ éarp:eA 6 WO
2005/ 027842 PCT/ 004/ 030368. ant.i at ive
are prigﬁm vepfon § HQHPOSH é’tlﬂgl:ha ??@P‘é‘?ﬂdq?%formula

t ny heﬁﬂﬁc&l gh%ag eﬁt!ﬂge &R %éé@ W(b)aéjﬂ}éﬁpSAer ed

a pa I ent, proviso "that "t he

c @ﬁlﬁ)@%hfdr@@vdimt neliereincthe denpohihd ob énaiuta da 2t ¢he Group A
conpound, an endo- exonuclease inhibitor, a PRL
P meapivhifciaave aganbrredesat in apppnf thafip gfpth@rr aressuffpgient to inhibit

vent i so fe ture 0si t4.0n c St.isNG .40
BB e e Rt e af Py et dur R egl gt e proviso
aﬂﬁt i }zds‘ftl(ﬂ{ d@é%tﬂo’t 'i‘l?&ﬁél@§ biscbé&ﬁﬁkﬁzole"%%lﬁidﬁdt B¢ endo-
m xture consists' of: (a) ki nesin inhibitor, or a
pbesntadege indabitor, a@&ieph(a?d@[hetasahﬂnbmg enf PT@r]B iphjbitor.
Goup A antiproliferative agent, wherein the  kinesin
. nh| bi The nueation alserisupre aa?ﬂmw%mﬁ eniStipg of gagtoranere

s ent _in unt s, & L |
RSP PR Al UoeS P b G,
t %}@r&ﬁ”ﬂie‘sﬁ’ixtu@’&)n%ﬁm (i ' e%lﬁnl%uﬂdrtﬁ” fofMBRL(IRBraan be
in any form such as pil
pharmaceutically acceptable salt thereof and (b) a Group A antiproliferative
agent, wherein the compound of formula (I) and the Group A antiproliferative
agent are present in amounts that together are sufficient to inhibit the growth of the
neoplasm when administered to a patient.
The invention further features a composition including: (a) a kinesin
inhibitor, or a pharmaceutically acceptable salt thereof, and (b) a Group A
antiproliferative agent, wherein the kinesin inhibitor and the Group A

6



powder, liquid etc., as further described bel ow, such
that the phenothiazine and the antiproliferative

wW@®an2san be adm nistered to a patient sinultECEUSH0Y030368
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or nearly 15 sinultaneously. This conbinati on can be
adm ni stered intravenously, intranuscularly, by

inhal ation, rectally, or by oral admnistration. The
| nvention features a kit including: (a) a conmpound of

Uy B eSO SB by AR e oo

C NP Soth I theohsaplasnt Whewiadfigisteredi 4\ Batlent and with the Eroviso
antiproliferative agent to a patient 20 di agnosed wt

otthattthe cslklpoﬂtlda‘d@%mtngdadn @dpa:-bsmlmdazl@let eempewnd, 88 endo-

h k b
c GABB se A EAAD Ao B SCLAP AR bt oo g mtibitor
phosph qth%siﬁ?férﬁﬁi biidPeatREs f.c‘%ﬁ Fbg !Ebﬁélgt?[a% of & or more

i nvention eatures a ing

C pippauackuditall pacasptabld éxc1plentsamﬁ|’aanﬂaawﬂﬂ anall-lhe;()plastlc agents,
acceptabl e salt thereof a Groug

anthegeislthe axstirg eonsista gh r(ﬁ) a kingsingnhibior.rarca pmﬁmaﬁ@rﬁcaﬂy

d
AP RIS e et BRI A Cnelin & B Picistialich Plesen ot the
e e G ey P ek e i nounts
doles togdthémark yafficiertits intikit thengrdazb o€ tleomgaplasth waen
endo- exonucl ease_ i nhibitor, a PRL phosphatase
i aAnpBRstsred tra Batient 1 B i nhi bi t or The kit includes

th d
s ant oo repaiiofs B ot v e R BRE LAY, b
apdwider, '1ﬂﬁl’1(y bdyals fﬂ@ﬁéﬂ&scﬂb’%‘tﬁ@l@w M&hﬁ%@ﬂh@ﬁ@ﬂlazme and the

separately each may be fornmul at ed for the sane or
diehfiprodiferative egentehn bdailniisisteatd trg patinit siwlganeously or nearly
intr venous anuscul. ar, hal ati,on, . rectal

t S dggneogstyo rTg! ok b b admiisteied lAveRsivel n

ORISR, By 1A, LAY 16t Mrhind9AGon

severa or several doses

for 10TmglivedtRnFaiteRtaskit iﬂ&ﬁldﬂl% (AN cbhpbbied of Fsiniifd€ (I), or a
instructions for admnisterin conpounds to treat

aph_@mpﬁmﬁpalbh@pqmt}abmadtdh@mepg anddb)ithstruetions ﬁomadmlmstermg the
R at FomuIE (R vl O Agidintiferaiagiieh i Patient
g?ﬁ?g,ﬁ%é& Hrélﬂlgﬂ al ﬁ%‘ﬂ Bf develb 1HE taq{ gg}(a;s{ﬂg @Jdﬁf the pE@%ls@ tat the kit

mposi t 1 escri

hdoed flot ihblde hﬂn@-bé@ﬁﬂﬁkﬂhz@le é@ﬁp@mﬁi @h en@s-ekbm@slease inhibitor, a
inhi bitor is, desirably, acepronazine,

c RRdr plosphhtase idiibitan or pPERABi inbibitar.met hy|

chl or pt[%g?%‘lle% ion a}{sor?%atures a kit including: (a) a compound of formula (I),

or a pharmaceutically acceptable salt thereof, (b) a Group A antiproliferative
agent, and (c) instructions for administering the compound of formula (I) and the

Group A antiproliferative agent to a patient diagnosed with or at risk of



fl uphenazi ne, nepazi ne, nethotri meprazine,
nmet hoxypr omazi ne, norchl or pronazi ne, perazine,

wp@esophzrsdzi ne, phenot hi azi ne, prochl or per azi nePCT/US2004/030368
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pr omet hazi ne, propi omazi ne, putaperazine,

t hi et hyl perazi ne, thiopropazate, 20 thioridazine,
trifluoperazine, or triflupromazine. For any of the
nmet hods, conpositions, and kits descri bed herein, the

C Rap DAL 51514505000t By IS BB b i

ajeltiging2d18 eoholing, dndridoxaidnuclease inBibidn! 4 PRSI piR@BRatase
(e.qg., bicalutam de), an anti- netabolite (e.g.,

f linhibrtotione)PTRI Brimribiterbul e bi ndi ng, st abi l'i zi ng agent
((j:'stg .abiﬁﬁ%ﬁ%% ﬁ'{[ﬂe( %Argf)(g:u&\o;i]t #%Ellérﬁgfalr{if ellrpcg at least one Group A
 SEPUEIEASSE MLt s IR0 e

s uedbuass. ABLEA Fprmiiasdd epafaesiadagh nidyebafigniulated for the same or
altretam ne, carnustine, chl orambucil,

cyliffersnbrquitesneloslministativazinplding pépuenans, invanprssilan, inhalation,

8 05/ Q027842 PCT/ US2004/ 030368 mi t onyci n, .

C SOt Gk BT RS Aomepl LD G COTREcits lgss e 2 patient
ar@iﬁgfe?%@'lﬁ't c}&b}i EWAIAGRs £65:5he 3AME hafiént, ?f?é%?él%@es for
fI'ut am de, %lu vestrant, tanoxifen, oreni f ene,

c apdcipieaitieats. fTioedkit ndiyrfarthéd inolude nastinctioge fiwi ddabinistering the
hydr oxyurea, nethotrexate, gleevec, tyrphostin,

d GOBIPRRBMS tostiedt|a negpiasm, gnd prayenticaallyipelpds means fog

" SRl ABRIRC b s0B R o FEUERTEate Rbiiign, puch os
S_lé&ﬁﬂ'géh), via®d fcﬁg;éwrfstiﬁi%ﬁﬁ Iﬂﬁvdeli‘@'dr ST inkAeROP! atin,

ci Splatin, oxaliplatin, "etoposide,

hydr ox ¥oaapy of thecinathoils,i contpesaivns pand kigodescebed héteig the
preferably the p A.antiproliferative agent is

s &PeprEnd of Pkl ikiesin lhERiosds, dlesigpbfyorgegromazine,

, r , 0 ,
VENR Ropfhes e, SABHASHr BE, NTRRARA PR B Sl B Bmadie,
Vifiphehddins mépaciephrsivtamcgizine Metheipembzine,
genti t abi ne, capecitabine, 5-fluorouracil,

f modchetproreazine) parazins.querpheanazine; pheanthiazipetmoelnlorperazine,
doxor ubi ci n, epirubi.cin, |etrozole, anast r.azoLe,

f BROTRENARIBS, PICRITFRGALH SUAPEFATEN SHe Y Gegiih seiopropazate,
goeseral i 4 in, pi i.de, flutam de,
n%ﬁ%@%‘gg’&@ggéﬁgnﬁ’ ﬁgg@%@ﬁ%@@ or rituxi mab, or

any coffbt by bOthet hetheds,. cokdpolithonef arldiéits described herein, the Group
antiproliferative agents listed in Table 1 can used in
t Heantinthbitizativoagess is, desigabdyenialkyatng agenti(pv@ndagrbazine), an
The inveﬁtpg?n feat ur eﬁr a Jrethod o '

[

i ﬁvﬂ’g?% PO\ fiBa TEMPE, n‘?‘)e ahab quﬁﬁg%f @-éﬁﬁﬂlﬂé&rphle), an anti-
Vi QaidHE(£5., MdxBriGRTPOS hlibRuKlAs blidss Sbtiktile Henf(e.g.,

docetaxel), microtubule binding, destabilizing agent (e.g., vinorelbine),

topoisomerase inhibitor (e.g., hydroxycamptothecin (SN-38)), or a kinase inhibitor
(e.g., a tyrphostin, such as AG1478). Most preferably, the agent is altretamine,
carmustine, chlorambucil, cyclophosphamide, dacarbazine, ifosfamide, melphalan,
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conpany selling or planning to sell a conposition

descri bed herein. The nethod 20 includes the step of
wale@sezisant i ng i nformati on about the identity, PCT/US2004/030368

therapeutic use, toxicity, efficacy, or projected

date of governnental approval of the pharnmaceutica

conposition. The invention also features a nethod of

pronoting investnent in a conpany conducting or

ol . i . di . o

descr éeig’ ﬁ:g?/déz P%rﬁf'ldl%’eagrr%%rﬁglg ﬁlc’) %nggﬁg# ?%lgoﬁgagg’e@fs E%ZOIC’

s thegnluthmid e estramastingg exembaang tflutamialepfiilvédoane aginbifen,

regimen, toxicity, efficacy, or projected date of

gdoenHfaag: eapesigrne.doariding fluesupelltgemaiabined hydrongurea,

S T —

5t hgjuviafe@itanYing! D RBRASHD -
| Q8 juvafifBiahking aginGAORRHOMD HeRRD RN G loufBforin,

f lgnan@sole hpamicadnate, rearammiyarageatssuch aadedidormide, carboplatin,
formula, reference |abel, or any other identifier
t PN 0330 lptke teRaside, Ry droxyRalBIoRsSTh dTingtepan, 01 topotecan.

ARG bretontl ta Glheeh B Ror Gl 2Bk ¥aiaei el cagustine,
t @is@ldiﬁﬂ%blosiﬁe,clhéﬂihﬁmn, ifﬁewh@t‘t%pu&ﬁl@ fr@fﬂogﬂ%%xgte, mitomycin,

non-clinical studies, e.g., col l ect da

10 cymhdastinngpactitaxel tdocatadek vircriatiye, vanareliing)ioyalophosphamide,
studi es. By "projected date .of ver nment approval "
> ChRsERpuG g Bl cormecttne Gt B Bie, raltitrexed,
C i ei 0 I er
AR SRR T BIE IR A, st

hes@htdise, tanexifan sérehdfine| gbdeedla) teiiposelire Biditafide, flutamide,
the invention. A governmental approval includes, for
erdnnude thyperpips destizemaly, ordituginzgdp oi ey combinationghereof.

15 9880 R 4L Rl AR5 R X 1B,
apt. ] 15 including those
ag{nlin ?%PP{B:{HS% Ilﬂgioigtgg%\genlnﬂ)gt ed in Table 1, but
excl udThgimehtibn $eatiren aimettlad of pr(ﬂﬁkﬁlﬁﬁ%::ﬁl@éstment in a company

endo- exonucl ease i nhibitors, PRL phosphat ase
i RORdsictiBg §T PlARAITETRIEYe ARidisstasy & composiine destibeddweein, or a
Pg(—)liﬁll‘&r?yoge an?’ & Igil%nning to sell a composition described herein. The method
20  includes the step of disseminating information about the identity, therapeutic use,
toxicity, efficacy, or projected date of governmental approval of the
pharmaceutical composition. ,
The invention also features a method of promoting investment in a
company conducting or planning in vivo studies on a therapeutic method
25 . described herein. The method of promoting includes the step of disseminating
information about the dosing regimen, toxicity, efficacy, or projected date of

governmental approval of the therapeutic method.



Busul fan procarbazi ne dacarbazine altretan ne
i fosfam de estranusti ne phosphate Al kyl ati ng

wag®ssisexanet hyl nel am ne nechl or et ham ne t hi oP@pPES2004/030368
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15

streptozoci n dacarbazi ne tenpzol om de | onustine

Semust i ne cycl ophosphami de cispl atin chloranmbuci |

Pl ati num agentsspiropl atin | obaplatin (Aetem) .
tetraplatin satraplatin (Johnson Matthey) ormaplatin

BBR- 34 6% (doafteteia itchaityRaehS) td 26 mha%qbﬁin%\ﬁ%%a%é Ronvey the
(Sum tomp) ZD-0473 (Anor MED) AP-5280 (Access)
oxdentity af asomwponng dasdribed Aetéine Thb ddértifienzan Y] i BRample, a
trjinetrexate Flaxuridj ne. deoxycof ornycin

2 SEHF T S Sbstyma DAL, Recpisal BRSO B o ol
h ki el . h FGen
L e B REBIER Y i compound
cya agherseni r of ul ven (M3 Pharma) net hotrexate DVDC

(Hof fipnann-La Roche) tonudex ethynylcytidine _(Ta_l 'ho)

f | udar BYi A VEenEvdigs) eneaat any sedydn odpel a toahiposition of the

Tﬁp)eﬁﬁgm gs%d)nl{ﬁns@regi ]to a mammal, including, without limitation, non-clinical
studies, e.g., to collect data concerning toxicity and efficacy, and clinical studies.
By “projected date of governmental approval” is meant any estimate of the
date on which a company will receive approval from a governmental agency to
sell, e.g., to patients, doctors, or hospitals, a composition or therapeutic regimen of

the invention. A governmental approval includes, for example, the approval of a

- drug application by the Food and Drug Administration, among others.

By “Group A antiproliferative agent” is meant any antiproliferative agent,
including those antiproliferative agents listed in Table 1, but excluding all bis-
benzimidazole compounds, endo-exonuclease inhibitors, PRL phosphatase

inhibitors, and PTP1B inhibitors.
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WO pdvslo218a2 sepi r ubi ci nqui naned ( ChemGenex)

WD 2005/ 027842 PCT/ US2004/ 030368 Topoi soner ase

ansacri ne exatecan nesylate (Daiichi)

PCT/US2004/030368

et oposi degi mat ecan (Si gnma- Tau) teni poside or

m t oxant ronedi f | onot ecan (Beaufour-Ipsen) 7-ethyl- |

0- hydr oxy- canpt ot heci nTAS- 103 (Tai ho) dexrazoxanet

(TopoTarget) el sam trucin (Spectrun) pixantrone

(Novuspharma) J- 107088 (Merck & Co) rebeccanycin

anal ogue (Exeli xi s)BNP-1350 (Bi oNunerik) BBR-3576
Novusphar ma) CKD- 602 ( Chbalge HUiarDapd)) r ubi t ecan

Super Gen) KW |2du#dfaf Kyowa Hakko) i ri note@abaz{nePT- 1
1) hydr.oxycanptdatatbednen ( SN- 38) t opot ec aiftretamine

Ant i t unor val riufsfeidazonaf i de estramustine phosphate
W ALYIBTg PEeRis t hdEsrBYIRPHER hr apyr azol e mechlorethamine

| dar ubi ci noxarfiflf’t ol e rubi dazonel osoxafﬁfpltoq?fé‘

bl i camyci nMENSIOZ65"( Menari ni) porfi rcﬁﬁ’gzjhﬁlelﬂﬁx 100

Gem Phar mac guldigbsphamiile t 0OXant r one cisplatin
novant r one) Bphktlbeiin anonaf i dem t oxant rone

doxorubicin Antimtoticcol chici neEf0I0 (Abbott)

hPletimvagents| astspimplR@ TXL (Cel | Ther apeuébagisi (Aeterna)
yi ndesi nel DN |3¢@g8lathBayer ) dol astati n k@raplkGl (JohnshOBSHY)

Abbott) rhi Zze%MRIFyj | sawa) A 204197 (BRBLYE4 (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-thioguanine decitabine (SuperGen)
cytarabine clofarabine (Bioenvision)
2-fluorodeoxy cytidine irofulven (MGI Pharma)
methotrexate DMDC (Hoffimann-La Roche)
tomudex ethynylcytidine (Taiho)
fludarabine gemcitabine
raltitrexed capecitabine
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m vobul i n (War ner-Lanbert) LU 223651 (BASF) cenmadotin
(BASF) D 24851 (ASTAMedi ca) RPR 109881A

W@ 2weniss) ER- 86526 (Eisai) TXD 258 PCT/US2004/030368
(Aventis)conbretastatin A4 (BVS) epothil one B
(Novartis)isohonohal i chondrin-B (PharmaMar) T 900607
(Tul ari k) ZD 6126 (AstraZeneca) T 138067
(Tulari k) AZ10992 (Asahi) cryptophycin 52 (Eli
L| [1y) | DN- 5109 (I ndena) vi nflpnichg) (Fabre) AVLB

Tb&,ﬁ&h&a{gé N LM'HQAJ I TTH) aurrstati n PeE eﬁ(at&h ate uch1
Hauhisahe) azaepabinivicgne B ( BM5) BMS 247515{3:11{1& ;7)7 7
Bi oNurer i k) |BMposk84476 (BMB) CA-4 pr o@m@ec(mgmmﬁ
BVS 188797 ( BVB)msicas rieamwotd (NI H) t aliftoproieseh (Beaufour-Ipsen)
Pr ot ar ga) CA-|4/-¢tiaii (EHNE}Y-@BPW@% 75 TAS 103 (Talho)
d axoSni t hKl |§ﬁ’§ ioj %?R arg? nor el bi n G AL 'é‘ggg
piglrrla:] g)ljilhl ) A Irre ece r§ cin anal gue(Exe 1? %?hl m deB (BioNumerik)
. g 0 )S CKD 602 (Chong Kun Dang)
Bi oMedi ci nes)) g;g et T 0zol eexenBgL K yowa Hakko)
anastrazol e |Tiakkean cmgmt ) 12 WO 20054:08¢Mddthecin (SN-38)
Thym dyl ate |sydtek@ase i nhi bitors DNA ant agoni sts
Farnesyltransferase inhibitors Punp inhibitors
Antitumor valrubicin azonafide
antibiotics therarubicin 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 109881A (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 (NTH)
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




Hi stone acetyltransferase inhibitors
Met al | oprotei nase inhibitors Ri bonucl eoside

WO e@so2®$E i nhibitors TNF al pha agoni st s/ ant apOniUS1084/030368
Endothelin A receptor antagoni st Retinoic acid
receptor agonists |nmuno- nodul ators penetrexed (Eli
Lilly) ZD-9331 (BTG Table 1 (cont.) trabectedin
(PharmaMar) gl uf osfam de (Baxter International)
al bum n + 32P (1sotope Sol Ufi@Aghnt)t hymectacin

PI'@ H}@Jté CS)
felithghithts O

gLeeRiaEl T¥EyNCol 0gy LaUSdolatré&@@&ﬂﬁa@) 0
3{&9331@@‘6—)43 9006 (Bayer)cdBBlor® (BoBAYs)

harma) tari

guil dar ( Xenova)

MS- 209 (Scheri ng AGQ

adRtntagdnista e
Schering AG

albumin + 32P (Isotope Solutions)
thymectacin (NewBiotics)

(tFabéciedin JPharBAVKY) ( At on Phar eadeotideBNR 7tBs)
efepfeanide fRaxieriatematpndlabor amafpsfagide

(Baxter International)
apaziquone (Spectrum Pharmaceuticals)
06 benzyl guanine (Paligent)

Farnesyltransferase
inhibitors

arglabin (NuOncology Labs)
lonafarnib (Schering-Plough)
BAY-43-9006 (Bayer)

tipifarnib (Johnson & Johnson)
perillyl alcohol (DOR BioPharma)

Pump inhibitors

CBT-1 (CBA Pharma)
tariquidar (Xenova)
MS-209 (Schering AG)

zosuquidar trihydrochloride (Eli Lilly)
biricodar dicitrate (Vertex)

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 (Celltech)
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
receptor agonists

fenretinide (Johnson & Johnson)
LGD-1550 (Ligand)

alitretinoin (Ligand)

Immuno- interferon dexosome therapy (Anosys)
modulators oncophage (Antigenics) pentrix (Australian Cancer Technology)
GMK (Progenics) ISF-154 (Tragen)

adenocarcinoma vaccine (Biomira)
CTP-37 (AVI BioPharma)
IRX-2 (Immuno-Rx)

p21 RAS vaccine (GemVax)

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

PEP-005 (Peplin Biotech) MGV (Progenics)
synchrovax vaccines (CTL Immuno) B-alethine (Dovetail)
melanoma vaccine (CTL Immuno) CLL therapy (Vasogen)
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marimastat (British Biotech) galliumnmaltolate (Titan)
triapine (Vion) virulizin (Lorus Therapeutics)
w@DHe589%4% Cel gene) atrasentan (Abbott) ZD 405BCT/US2004/030368

(AstraZeneca) fenretinide(Johnson & Johnson) LGD 1550
(Ligand) interferon oncophage (Antigenics) GW
(Progeni es) adenocarci nona vaccine (Biomra) CTP-37
(AVI Bi oPharma) | RX-2 (Inmuno-Rx) PEP-005 (Peplin
Bi otech) ~synchrovax vacci ngge{ bk, ! mmuno) el anoma
VRS AT TE est108 PZTRAS VacTl e {(aT My
PelihbSeR®4/ 030368 zRakabd-axed (EXi ni as) predeérdCt or TM
Bipileys) edof sam istigtiof Novartis) — maf oséimmpraais{dBaxt er
IInt er nat i onal ) chletpaistrquone ( Spect r um Rvednissioeut i cal s)
06 benzyl guahideesttolPal i ent) ti pifar nidnifedlisthizide &
Johnson) per lllyld l‘ypﬁ’lg?ﬂﬁﬁﬁﬁ CATPFR Bi oPhaIF‘fPEf)hdez osuqui dar
tiri hydrochl or A rEﬁgesLei“inFy) bi ri coda‘?Ctr ‘Citrate
Ver t ex) p1va :Eztos 2o8d B pp)}{ite H%&%ﬁe@t‘él%ne( }L 15 vogen)
depsi pepti de 2-methoxyestradiol (EntreMed)
dlethylstllbestrol arzoxifene (Eli Lilly)
megestrol tamoxifen
bicalutamide toremofine
flutamide goserelin
nilutamide Leuporelin
bicalutamide
Photodynamic talaporfin (Light Sciences) Pd-bacteriopheophorbide (Yeda)
agents Theralux (Theratechnologies) lutetium texaphyrin (Pharmacyclics)
motexafin gadolinium (Pharmacyclics) hypericin
Kinase Inhibitors imatinib (Novartis) EKB-569 (Wyeth)
leflunomide (Sugen/Pharmacia) kahalide F (PharmaMar)
ZD1839 (AstraZeneca) CEP-701 (Cephalon)
erlotinib (Oncogene Science) CEP-751 (Cephalon)
canertinib (Pfizer) MLN518 (Millenium)
squalamine (Genaera) PKC412 (Novartis)
SU5416 (Pharmacia) Phenoxodiol (Novogen)
SU6668 (Pharmacia ) C225 (ImClone)
ZD4190 (AstraZeneca) rhu-Mab (Genentech)
ZD6474 (AstraZeneca) MDX-H210 (Medarex)
vatalanib (Novartis) 2C4 (Genentech)
PKI166 (Novartis) MDX-447 (Medarex)
GW2016 (GlaxoSmithKline) ABX-EGF (Abgenix)
EKB-509 (Wyeth) IMC-1C11 (ImClone)
trastuzumab (Genentech) Tyrphostins
Gefitinib (Iressa)
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CMr-3 (Col | aGenex) BMs-275291
(Aventis) didox (Mol ecules for

(Celltech) tezacitabine
Health) revimd

w@ amsgemse) YM 598 (Yamanouchi) alitretinoin (LPQED8004/030368

10

~ (Progeni es)

dexosone therapy (Anosys) pentr
Technol ogy)

(Intercell) norelin (Biostar)

B- al et hi ne (Dovetail)

i X (Australian Cancer

| SF- 154 (Tragen) cancer vaccine

BLP-25 (Biomira) MGV

CLL therapy

Vasogen) 13 WO 2005/ 02784 2r,diabicent]d (cont.)

PCT/ US2004/ 030368 Hor nonaliisandaent feagensdexanet hasone

trekdesiet (RicknAMReonistcRibmet)hy | pr

g(g thmulant

1%1@%(2%5{]

Hilloxy

}ﬁg est r

paiéT

blfS?

jhfe;trmhls(&dy
MeERSSliepoink fnbibitdreMogen)

tesmilifene (histamine antagonist, YM BioSciences)
histamine (histamine H2 receptor agonist, Maxim)
tiazofurin (IMPDH inhibitor, Ribapharm)
cilengitide (integrin antagonist, Merck KGaA)
SR-31747 (IL-1 antagonist, Sanofi-Synthelabo)
CCI-779 (mTOR kinase inhibitor, Wyeth)
exisulind (PDE V inhibitor, Cell Pathways)

CP-461 (PDE V inhibitor, Cell Pathways)
AG-2037 (GART inhibitor, Pfizer)

WX-UK1 (plasminogen activator inhibitor, Wilex)
PBI-1402 (PMN stimulant, ProMetic LifeSciences)
bortezomib (proteasome inhibitor, Millennium)
SRL-172 (T cell stimulant, SR Pharma)

TLK-286 (glutathione S transferase inhibitor, Telik)
PT-100 (growth factor agonist, Point Therapeutics)
midostaurin (PKC inhibitor, Novartis)

bryostatin-1 (PKC stimulant, GPC Biotech)

CDA-II (apoptosis promotor, Everlife)

SDX-101 (apoptosis promotor, Salmedix)
rituximab (CD20 antibody, Genentech

ARRL2THOT (A9KaA hibijor GatoaSyislabe) g e N s¢ikienin{af@iveis promotor, ChemGenex)

84K113Y| (BXieinhibitor, BioCryst)

: hll*’@rdtbr(?]aﬁ F@’éﬁ%ﬂ’é’dﬁsb ol one i den&grimete fivomolgise stiatuhntnditeel])
| Bf Me gﬁ}))l’ oat el eu q,lgvbil%pe(RNA synthe51s inhibitor, Dong-A)
l

ie

meh

ﬂg Intematlonal)
-ac

in 1b1 core)
, Active Blotech)

o

ebﬂd&l/(llbls 'ﬂfe?a@éixhcfsﬁ‘ ne ( EEdocalcitJ)l |(Mthmin D receptor agonist, Leo)

131-I-TM-601 (DNA. antagonist, TransMolecular)
eﬂomlthme (ODC inhibitor , ILEX Oncology)
minodronic acid (osteoclast 1nh1b1tor ‘Yamanouchi)
indisulam (p53 stimulant, Eisai)

aplidine (PPT inhibitor, PharmaMar)
gemtuzumab (CD33 antibody, Wyeth Ayerst)
PG2 (hemat0p01es1s enhancer, Pharmagenesis)
Immunol™ (triclosan oral rinse, Endo)
triacetyluridine (uridine prodrug , Wellstat)
SN-4071 (sarcoma agent, Signature BioScience)
TransMID-107™ (immunotoxin, KS Biomedix)
PCK-3145 (apoptosis promotor, Procyon)
doranidazole (apoptosis promotor, Pola)

CHS-828 (cytotoxic agent, Leo)

trans-retinoic acid (differentiator, NIH)

MXG6 (apoptosis promotor, MAXIA)

apomine (apoptosis promotor, ILEX Oncology)
urocidin (apoptosis promotor, Bioniche)
Ro-31-7453 (apoptosis promotor, La Roche)
brostallicin (apoptosis promotor, Pharmacia)

'

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

significant amount (e.g., by at least 10%,
activity of a mitotic kinesin (e.g., HsEg5).

20%, 30%, or more) the enzymatic

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 in cell cycle arrest and cell

death. Kinesin inhibitors can be identified using a variety of methods as disclosed

in PCT publication W002/057244. For example, kinesin inhibition can be

identified using assays for cell cycle distribution, cell viability, morphology,

activity, or by monitoring the formation of mitotic spindles.
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10

15

20

25

Sci ences) Pd- bact eri opheophor bi de (Yeda) agentsTheral ux
(Ther at echnol ogi es) | uteti um t exaphyrin (Pharmacyclics)
not exaf i n gadol i ni um (Pharmacyclics) hypericin Kinase

Inhibitorsimatinib (Novartis)EKB-569 (Wet h)

2SR S AR CPLEBEL K RISl R ol iRy hinde, for
( Eremgh) ﬂoscmameﬁr((‘EE(lﬁésln fTEPAGls ARdIue&ReHA IR 1nitation
(Pfl zer) MLN518 (M |1 enium squal am ne (Genaera) PKC412

Wll&dmesi(emiammda)@ﬁdm%@d 6) ard\8B3H89H)2. Other

S@fﬁg}éﬁgﬁéﬂ (,\C}ﬁé%l?f( ngﬁglglg)ﬂbln(%ﬂ%gsed in Hopkins et al.,
s I L ARG L ARCER g £, 2970 201

( PEdaPebljcaldd NG, (RDaKosSpTs maloamoﬂamzz%omggmm
EKB- 509 eth)| MC-1Cl11 rrCI onef trastuzumab
(@éﬂ@%@é vg WQ@@&&%O G93/a50122, ME093J05086 4V 003/049679,

WLoP RARE R VDA e B0V B8 v BB ip460: U.S. Patent

%@@ii'ﬁ%tmﬁlﬁi&ﬁ@h NdsO8bese$65m10, 2863/060484R, 3868/0557621, and
2002/0143026; and U.S. Patent Nos., 6,437,115, 6,545,004, 6,562,831, 6,569,853,
and 6,630,479.

iBy “endo-exonuclease inhibitor” is meant a compound that inhibits (e.g.,
by at least 10%, 20%, 30%, or more) the enzymatic activity of an enzyme having
endo-exonuclease activity. Such inhibitors include, but are not 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
membér 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, pentamidine,
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
protein phosphatase 1B. Inhibitors include, but are not limited to, pentamidine,
pentamidine analogs, and pentamidine metabolites.

By “bis-benzimidazole compound” is meant a compound of formula (II):
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alvocidib (CDK inhibitor, Aventis) CV-247 (COX-2
inhibitor, lvy Medical) P54 (COX-2 inhibitor,

wobyosopisar m) CapCel | TM ( CYP450 stinul ant, BavaPCHIS2004/030368
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Nordic) GCS-100 (gal 3 antagonist, dycoCenesys)
GL7DT i nmunogen (gastrin inhibitor, Aphton)

ef aproxiral (oxygenator, Allos Therapeutics) Pl-88
(heparanase inhibitor, Progen) tesmlifene (histam ne

ant agoni st, YM Bi oSci epgfs hi ine (histam ne H2
recept or agoni st, j ﬁZ)%“i\gzﬁ(%r}%?n DH i nhi bitor,
Ri bapharn) cilengjtilde (integrin antlaggni st, Merck

KGaA) SR-31747 }0//1 RHt agoni st , RBan qk nt hel abo)

CCl - 779 (nTOR kikase inhibitor, Weth) eRi's@il)ind (PDE

V inhibitor, Cel] Pathways) CP-461 (PDE V inhibitor,
catherg inigesploctedsrmn37 ( GART i nhi bitor, Pfizer)

WK- UK1 (pl asm nogen actiyator inhi %t or, WIex) X

PBI - 1402 ((BE) st i.mul ant J{ ProMet 1ol fences -

bort ezoXi'b (pro¥easoneNi nf¥i bi t or, | enni ¥fm) 2172

(T cell stinulant,’SR ﬁ’h@armﬂj TIg45286 (gf ut at RioneSs.
transferase inhibitor, Telik) -100 (growth factor ’

agael st X JRai Vs, Tiespanestitiys ©), NRY dassasich of ®PKend RY is,

i nhi bitor, Novartis) bryostatin-1 (PKC stinulant, GPC
BimtepetdentIODA, 10,7 (adigdpCos dlkewyloGay atkyngl &ilqitegdrocyclyl, Ce.1o
SDX- 101 (apoptasi s onot or, _Sal nqedj x i tuxi 15 w16 w17
(@Déogamﬁgwf», 0o AR EEIEBA Ot o he%@a!}aﬁb%%cg%% »RE,RY,
p 1oy, ) 17 ( ihi B :

ERATR ol uideEHIRARL b, BlaSp T TR, 37 alehBl o allomyl, Ca

ggét@ﬁ;ﬂ)ylclyl, 0al,aryhiCsi Nalk VA Cyptalidsitaotydlyhalkeky, arlyoxy, or Cy;
n -

heteroalkyl; p is an integer between 2 and 6, inclusive; each of m and n 1s,

independently, an integer between 0 and 2, inclusive; each of R and R is

N—R
.

R/zz :
each of R*! and R* is, independently, H, C,.7 alkyl, C,.7 alkenyl, C, 7 alkynyl, C,.6
heterocyclyl, Cs.12 aryl, Cy.14 alkaryl, Cs._jo alkheterocyclyl, acyl, or C;

heteroalkyl; R* is H, OH, or acyl, or R? and R* together represent

N P \ ’ N 4 N . N ’

N __ ’ , N:\ , \‘—‘q , R26ﬁ_VR29’ or
R23 ‘R24 R25 R2 R28 : \ | /
R30 ,
each of R23, R24, and R® is, independently, H, halogen, trifluoromethyl, C;_; alkyl,
C,.7 alkenyl, C,7 alkynyl, C,.¢ heterocyclyl, Cs.12 aryl, C;.14 alkaryl, Cs.1o
alkheterocyclyl, alkoxy, arlyoxy, or C;; heteroalkyl; each of R26, R27, RZS, and R®
is, independently, H, C,; alkyl, C, 7 alkenyl, C,.7 alkynyl, C,.¢ heterocyclyl, C.12
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tirapazam ne (reducing agent, SRl International)
N-acetyl cystei ne (reduci ng agent, Zanbon)
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( NF- kappaB i nhibitor, Active Biotech) seocalcitol
(vitam n D receptor agonist, Leo) 131-1-TM 601 (DNA
ant agoni st, TransMl ecular) eflornithine (ODC

i nhibitor, ILEX Oncology) mnodronic acid (osteoclast

eI R LT S URE I@dﬁ‘%ﬁ“bﬁ‘ °" is H halogen,
(%ﬁo@ﬁ{dﬂgﬁdmwm 2RIk, CZPQZk :'?;C fﬂwyﬁﬁl g N 6

enhancer ar magenesi s | munol TM osan or al
r heteocyelyd 0§ iy arah &isyk alkiatyilnes. (Olﬁlkhﬂtﬁecmlgb rligpxy, arlyoxy, or Cy;

Vﬁs' S0l pochry b1 AR BRRRITIDL T RS @ AHOCE:

( ap O%t%glé P@S ?)gg? gfr?d %n@gﬁébtﬁhg% éﬁg C yl?(qﬁo if?igqg%lg I Elldazole

L e@mpotiadsnicRideintandidirt, peipabadir] bakardinb] hptadihne,
(apoptosis pronotor, MAXIA) apom ne (apoptosis

pmgnmpuhne |suE)armdm bg@oxysﬂlbgm&me,(chpungge,sbereml benzamidine,
%%ﬁ@}ne it 'foga??)ﬁ)ad&ﬁh Aéﬁ?}éé‘f %‘%ﬂ) ﬁg)rme ox}ph&ioxy)propane,

p

o B 1 P50 B TR, 15

(@1@4’ (N&lyatoﬂ}aﬁﬁﬂmb@ﬁhenaﬁ%pr@%ﬁe b B-tis(2emethexy-4’-(N-

enzymatic 5 activity of a mtotic ki nesi n (e.g.,

F@Eésaxyamwmp)r&lenpﬁ)é)@rwna; ba4dnig¢méN- essential  for

S e300 R Byl DS RGCI, 7 1 o en 7 o
P‘ﬁFnyH ﬁh&’lﬂogfheﬁbk%'eﬁtahé Nesipis(hupqt i on causes

formtion uncti ol of the mitotic spindl e,

fmmtmnyahydme)phenomg)bmane,el B-tig(@f€4-arrest and cel |
death. Kinesin inhihitors can he identifi idﬂl\JISi ng a

vy depyaprdingihsaex WPrenase) badus(2’-methoxy-
hydroxyamidino)phenoxy)propane, 2,5-bis[4-amidinophenyl|furan, 2,5-bis[4-

amidinophenylJfuran-bis-amidoxime, 2,5-bis[4-amidinophenyl]furan-bis-O-
methylamidoxime, 2,5-bis[4-amidinophenyl][furan-bis-O-ethylamidoxime, 2,5-
bis(4-amidinophenyl)furan-bis-O-4-fluorophenyl, 2,5-bis(4-amidinophenyl)furan-
bis-O-4-methoxyphenyl, 2,4-bis(4-amidinophenyl)furan, 2,4-bis(4-
amidinophenyl)furan-bis-O-methylamidoxime, 2,4-bis(4-amidinophenyl)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-
diamidinodibenzothiophene, 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-
18



10 in PCT publication WO02/057244. For exanpl e,
ki nesin inhibition can be identified using assays for
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activity, or by nonitoring the formation of mtotic
spi ndl es. 15 WO 2005/ 027842 PCT/ US2004/ 030368 Met hods
for nmonitoring cell cycle distribution of a cell
popul ati on include, for exarrpl e flow cytonetry.
| nesi.n inhibitors.i.nclu tation,
R prarray AR B on e SGRRI%E “Hrocas, and
%%2%1111&15‘)@1%%%&9 n}BHén'é' ] 93d1ﬂmiﬂﬂahlbéﬂz@ﬂﬁo@{e@iet hgse
ou

s disciosed in Hopkins et al., 5 Biochem stry

38iz6Mbditzanethidibeha B7- dadyanombgnmth’lwhend Rs8-. Ed.
42: 2379, 2003, PCT Publ i cati on WO, 1/ 98278,
Ve s, o7 e e iny DaiheR oz PR,

AL W%%%%Wﬁ it 7

AgRDLiaAEARNinFDBIbefiAd fudh, 80B.di(ROPRS dib)dibenzofuran, 3,7-di(N-
2003/ 0008888, 2003/ 0127621 and 1 2002/0 43026, and

Uhgidrorgteemdinéibenmfusin, 2 5dicgaoihonafuransh4’-gfhromo-2,2’-
6, 569, 85

im0 bl A2 gy 2 o
bﬁ @tdlt)l%?&iblé%@ ﬁzﬁ%dl%%ﬂ‘iod%en% n, 1318 d?{%}ﬂgafb'eﬁzofuran, 2,5-

activ Zynme havi n éxdnuc ease

a%ls'(S/JathmSLBlBelhﬁﬂildhszﬁjyrftﬂé @&blé{ﬁl-t(%lfrﬁdzfmﬂmlyl)nli ed
15 pentam di ne, pentani di ne anal ogs

pbnmamldiaméylﬂmmcﬂ@,m G-é)g,s[Sgg mpd,@g)fhmd)a%be@gmldazolyl]pyndme 1-
r%?ﬁe%ﬁ@%{big(a' nf ?—%eﬁ%eiw%amlw;a SBop R0
1&95%’?& IenAGtiEYAdIv @gﬂéﬁ fg?}]ﬁ%% 5' 315[% W§Mﬁ§ﬁ§dro 2-

rege atln Iver ter

pb?ﬁﬁfi@i&l Ee}beﬂﬁﬁ‘ﬁ)@dml}ﬂﬁp}hfbls X 64131d(y' anmdimd%— but are
not Ilmted to, PRL-1, 20 PRL-2, and PRL-3. Inhibitors

. henaitadazowbparidingo?, o biniSt ot &; teprehydier piemidinyl)-2-

BB O ES oS et Rt o PRI BRI B 2 bis15-2-

gblﬁ% Oreﬂll?rgi bbadn itk %ia]%u&xﬁ 5. biky5Al- 1§0%?§§y1§19%m 26%

the enzynatic activity of protein
pbeﬁmhﬁﬂmeylﬁﬂraﬂ ﬁtﬁ-blst(dr—guanlytphedyl)ﬁmm hﬁéls(é{guanylphenyl)
limted to, pentam.d

pérﬂ-ém%thwéuﬁaﬁt PR ﬂfefsi (ié; 5p§?et§?aﬁyp§gr|ﬂ%§¥%ggmgghenym%uran 2,5-

¢ %ns]fg L@ 1m1&azore3%9pheny?]?u%%uf g [blg {40(5%&%}§c{r!)%yrlﬂ’§dmyl) }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-
(3a,4,5,6,7,7a-hexahydro- 1 H-benzimidazol-2-yl)phenyl]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)imidazolinylJphenyl} 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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WD 2005/ 027842 PCT/ US2004/ 030368 a:- (CH2) m~(CH2)n 12
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each of X and Y is, independently, 0, NRL19, or S; each
of R14 and R19 is, 5 independently, H, Cl1_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

BT I L s SR A N NP

Chis(nild oth¥i¥ufan, |293-st943-3\11thetlfiﬁm%&o@th&l)gu@ﬁyﬁﬁhenylfuran

al karyl , 10 alkheterocyc yl oxy, arlyoxy,
CﬂLSZ-bisl{ét[@Je’hhk@ﬂoxygthy@gmnyl}[ﬂlegﬂf}fllren,\/%é1’01§[4dﬂd 6

| Reeapropusiaan eheaigan; hortisia R each of RO and R
b Rhuopon ) adPiniRnsaclstiy e opd 22 1o
a'eﬂi{yﬂﬂhﬂaﬁlr?l)]bl@érﬁ_}ﬂ}i@yﬁi SZlS-b@QéLl[BI-f!Q’-yénty%ﬁa%ﬁ)]}phenylfuran
al kar 0 al khet erocycl yl

@i Bbish Kgmidzolisy bphoosl- bﬂn@f;@xy e, RIebiaHa(Re 1
togel herlﬁr@gcﬁng)p enyl}%-meﬁ%r?fur b1s[g amlgzno é_R24 R25

benzimidazolylJmethane, bis[5-(2-imidazolyl)-2-benzimidazolyl]methane, 1,2-

._.(.D

bis[5-amidino-2-benzimidazolyl]ethane, 1,2-bis[5-(2-imidazolyl)-2-
benzimidazolyl]ethane, 1,3-bis[5-amidino-2-benzimidazolyl]propane, 1,3-bis[5-
(2-imidazolyl)-2-benzimidazolyl]propane, 1,4-bis[5-amidino-2-
benzimidazolyl]propane, 1,4-bis[5-(2-imidazolyl)-2-benzimidazolyl]butane, 1,8-
bis[5-amidino-2-benzimidazolyl]octane, trans-1,2-bis[5-amidino-2- ~
benzimidazolyl]ethene, 1,4-bis[5-(2-imidazolyl)-2-benzimidazolyl]-1-butene, 1,4-
bis[5-(2-imidazolyl)-2-benzimidazolyl]-2-butene, 1,4-bis[5-(2-imidazolyl)-2-
benzimidazolyl]-1-methylbutane, 1,4-bis[5-(2-imidazolyl)-2-benzimidazolyl]-2-
ethylbutéme, 1,4-bis[5-(2-imidazolyl)-2-benzimidazolyl]-1-methyl-1-butene, 1,4-
bis[5-(2-imidazolyl)-2-benzimidazolyl]-2,3-diéthyl-Z-butene, 1,4-bis[5-(2-
imidazolyl)-2-benzimidazolyl]-1,3-butadiene, 1,4-bis[5-(2-imidazolyl)-2-
benzimidazolyl]-2-methyl-1,3-butadiene, bis[5-(2-pyrimidyl)-2-
benzimidazolylJmethane, 1,2-bis[5-(2-pyrimidyl)-2-benzimidazolyl]ethane, 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-
20



each of R23, R24, and R25 is, independently, H,
hal ogen, trifluoronethyl, CL 7 alkyl, C2.7 alkenyl,
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al karyl, C3.10 al kheterocyclyl, alkoxy, arlyoxy, or
Cl_7 heteroal kyl; each of R26, R27, R28, and R29 20
IS, |ndependently H Cl1_7 alkyl, C2.7 al kenyl, C2.7
aIkynyI C2.6 heterocyclyl C6.12 17 WD 2005/ 027842

CER IR OBt ik BN i 3 ppeimicusot
halmﬁaadlenbraﬁd uartﬁs e(tztwnm@‘f)gz Ué'ﬁglrm@izcﬁ?ly zkiﬂethyl 1,3-

C2_7 al keny het er ocyc

abyta,dlaﬁE Zﬂ-mwagqanylmnybpwhkhmne;Z;éylnd;(ylklmlthmyz
7 _h t | Ky h of R12 R13 i
ﬁﬁlﬁ[ﬁeﬁa f%P 1@%?@ >8iah§nylé§3r%%@1d%?s -(4-[N-i-

N??“Pa@%uﬁ#f‘lgg%fﬂ%ﬁ%&% S-S LAE yprimicine,

p(NpsRldPenglahidias) URgphenhiRpt didminee2, 5-bigMansdi ne,

sti |l bam di ne, hydroxystil bam di ne, di ni nazene,
bamédinp)beneinidaiayl Horan, Rebiafd-§5(2-imiddzotnp)bparinddmenyl]furan,

;ﬁéﬁ&%(ﬁgglﬁ&%@g %?fi? O)é 1{12%?1? ayz)oijjlr]ﬁﬁgrll1 eZ ,5-bis[2-(5-N-
pf LSl AT MR SnERRE ane. 1S 10

1a1&1d1n61b%n21mmﬂh;m$&}p§rn'old\l-2 5-bis[2-{5-(2-
hydr oxyami di ng) phenoxy) propane, 1, 4-Dbi s(4 (N—
%9l dbersyHiaaeyA) BTeland S-bis[3-(5r N¢ 4°

fé%?%i%ﬂl%‘ ROPBRIRRLYPRPURER: 3 50 RReBN: (4 15

hyyghl aﬁh@i‘ﬁb}ﬂ'&%ﬁﬁfﬁdﬁ%ﬁﬁ%}?ﬁyle 1-methyl-2,5-bis[2-(5-

1,3-bi s( nmet hoxy

hgmrqu)ﬂoﬂndmdazdyé]pgm)qo 2OphisE2- {5 (2-1m1dazohno)}benz1m1dazoy1] 1-

2, 5-bi s[ 4- ani di_no [']furan,
ety ERlgy 2D ftm"[g bh%sayslqmeabslarn@m)benzmndazoyl] 1-

‘tg}lﬁrgolgr@ %E%Tlﬁlﬁr?ﬁ amléln@l&qﬁ%egﬁ?@éﬁg Tl%ne 2,6-
2b15f2 10552 < %n@dﬁz@lﬁ@}}h@ﬁ‘z&ihﬁ&éﬂo?ﬂ}zoghﬁrn@ d6ibivr ephenyl

- bi s(4-am di nophenyl ) f ur an
barmdm mmn&wiyb]pyhdmz 4,4bbis[2-(&MNdi nophenyl ) f ur an,

4- bi 4 d heny! ) f b yl am d
SapE b%%?}ﬁ&%%}%ﬂ?%ﬁlplﬁ@e@aaeﬂ Ui

chg:l(%iei%}ﬂéﬁmlgbﬂogﬁz i %12; = opcﬁgﬁen?lﬁlran téj? )BYSQE %gyl
%Iﬁdm@bénﬂfﬂl@ﬁzkwgh@ﬁwm]fﬁﬁhoﬁ Rerigf20f SNO-

met hyl am doxi e am di nophenyl )t hi ophene,
20y4;1qpeg(:ylamglmo)benz1m1dazoyl]benzo[b]furan 2,7-bis[2-(5-N-

g]rsn%éjﬁ g?fﬁgﬁﬁﬁ)@ LA %Bglﬁ ) uormernitg1 glsﬁé{n (3d?NI e, 2,8
2B toBhbpl O BE BT AR R3S 6is (2NN (N

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

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

phenylaminopropylcarbamoyl)phenyl]furan, 2,5-bis[4-(3-N, N® N'!-

trimethylaminopropylcarbamoyl)phenyl]furan, 2,5-bis[3-amidinophenyl]furan,
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hydr oxyam di no) car bazol e,
2, 8-bi s(2-imdazolinyl)di benzot hi ophene, 2, 8-bi s(2-

WO pdodazmsii nyl ) - 5, 5- di oxodi benzot hi ophene, PCT/US2004/030368
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3, 7-di am di nodi benzot hi ophene, 3,7 18 WD 2005/ 027842
PCT/ US2004/ 030368

bi s(N-i sopropyl am di no) di benzot hi ophene, 3, 7-bi s(N
hydr oxyam di no) di benzot hi ophene
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5-bi s[ 5-(2-
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pyr | ﬁp%‘!‘d@hgf E%?%{erlnanﬁ‘ C?g?pq pyr ! otgﬁ? Wthin a formula provided in

2 afty bf 81 $-PutestiNes. 3 408 dssqnglsmdl@osléoaymdlsrms 935; 5,723,495;
2,6-bis[5-(1,4,5, 6- tetrahydro 2- pyrlmdl nylj
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{A1(2-imdazolinyl)}phenyl]-3-(p-tolyloxy)furan, 2,5-

bi s :

]i 4-[ 5- A&Iuﬁedaheneundatyhhé tenind S lveez of Gesoplasdy’yér ‘Aleeplakiic cells” is
ur an,

ameast %Cqﬂeﬁaﬁﬁ o &ﬁlfl@ msltinlyingrizianiabagunalmgnnesh Saces growth is

4.5.6, 7- h -1 ... ..
o i phSerdhstis, and o B HRO%Condiins b o ot ol or
diyRidvdus el hys bP%h@lﬁ?H@ﬁde) (‘;f‘ﬂcﬁfﬁlal 8@1?;% bt ferms also
{4-12-(N-2- hydroxyet hyl )i m dazol 1 nyl ] enylf?e} uran,

2elﬁ;omn1$a{s4n(sd>pla$ms;manpgtk amndophytid eclld ]]ocﬁﬁedantheZor5g1haISs1te of
1% th | am nopr opyl ) am di no] phenyl } furan,
Zplg) e;,rg pq;r{lgry tumor or cancer”) and thelr invasion of other tissues, or

organs beyond the primary site (“metastisis™).

22



19 WO 2005/ 027842 PCT/ US2004/ 030368
am nopr opyl ) am di no] phenyl} furan, 2,5-bis

WO 2e0§iomisdz aol i nyl ) phenyl ] -3, 4- PCT/US2004/030368
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bi s(i net hoxynet hyl ) f ur an,

2, 5-bi s[ 4- N- (di net hyl am noet hyl ) guanyl ] phenyl f ur an,

2,5-bis {4-][ (N 2-hydroxyet hyl ) guanyl ] phenyl }furan,

2,5-bi s[4-N (cycl opropyl guanyl ) phenyl ] furan, |

2, 5-bi gf 4-. )y -

i ot by B iNBIHS 297 S0 PEARRRIFFRY 5 Foant megsualy slows, siops,
[ 2 E I

i i)_r ?%ﬁe(%sgg«%‘ vgl‘li};r%e' (g)‘]%iﬁ: h@é@?ﬁhu%)g% &Mastio SIRIif vitro or in vivo.
2 Deshtbly4a (slbwmg adzied growtth pheriy by aBleastt 2084y30Ma50%, or even
2,5-bis[4- (N isopropyl am di no)phen |']-3-methyl furan,

h|7§) /ws detcamiredusing a spitahla assay| Ph@?tﬁ%@atlon of cell growth rates

bl(g cegrﬁragﬁi os;%g)éiﬁ%rﬁq Qghzea?lgfz’?@/lﬁh?g;t hr%(}grsallotzgr%gvth rate is
agc&hﬁhs'ireﬁ%‘y' it} %' df'a}:caeralﬁﬁg hb@o@@@'aﬁbi)to@fcﬁﬁé&amsms of

5-ai ni di no- 2- benzi m dazol yl ] pr opane,
1 cBl-lh]lesﬂ_hﬁn th@n¢ayl asticadells,) reRulieg 2 mishidukdge ¢fthe paoplasm.

i 2 E: : g %%@ﬁé@?&ﬁ‘ 'zﬁmwg%iﬁ thg ala% 595 »GeEReUNd, ip A
8rr{b§rfa X Sﬁ% ﬁl\%ﬁ fl r?egﬁég& g t]reaq %‘.i‘ |‘llt fl]ng?]%lasm ma

trans enzim azo

cﬁnﬂiaﬁ& Pelearit fﬂlﬁﬁﬁ%@' W éufﬁciéﬁﬂimﬁhﬂaﬁ%ydchvé 'cbﬁiﬁ)‘ilﬁd used to

1,4- bis[5-(2-im dazolyl)-2-benzimdazoly f] but ene,
1 pladtice fige presentitavendiopl fpr Ehermtlp iedtmentyd &neOplasm varies

1- hyl b
1 dgg%}(ﬁ?g H%@l{] ﬁﬁ"i T&glilbql‘ﬁf)adgll%]éﬁ%’['l(?ﬁ, dbe 285 |b]od§ weight, and general

e

1 ngAae S} @RGbgtient. Jltpately, e prescribors will decidg the appropriate
buhfat add élosalgb $eg1men Additionally, a sufficient amount can be that amount
[5-(2-imdazol yl)-2-benzimdazolyl]-2,3

- @ @pmppulzd nuth@rc@mblnm(m ef 11}15 ifpvenpion that is safe and efﬁcacmus in the
I i dﬁﬁ eéo%ltlb eﬁlialz/gllp d|a(32r0| 1]( oil a neop]iasm Sver'each agent alone as

%@%%%%?féﬂndéyh@vﬂ%%%%l% T ST AATL® otV Lopdnd
- Crupydmindytiatiod).benzi m dazol yl] et hane 1 3 b| S
[ 5-am di no- 2- benzj m dazol yl ] pr opane,

[ 5- ( 2- pYeiteiel yadministradion]” of d@%m}stmmgi p@ﬁ@s o a method of giving a

2 6omPoRisdn S Thar bYadRBR e o MR Hpdtaton,

1 nﬂld%tfdrﬁ obglaP mmmlayéam@ naf® sititladlag (ﬂa)‘éﬂt?ﬂ%‘l Bk RfiStration,

(2-pyrimdyl)-2-benzi m dazol'y
melbi‘r;ahltndlrmnfs,’cratlon transdermal administration, buccal admlnlstratlon rectal

1,4-his rimdyl benzi m dazol yl ] et hyl but an
ead qllms{a;atéol{, isU llngua?%dr)mrgistratgon peroljlangua adm%mstra 10n, nasal

Bt AP L P s PR

PGSR PBRRRRBSs 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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benzi m dazol yl ] - 2, 3-di et hyl - 2- but ene,
1,4-bis[5-(2-pyrimdyl)-2-benzi m dazol yl ] -

wdad ®sheasazli ene, and PCT/US2004/030368
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1, 4-bi s[5-(2-pyrimdyl)-2-benzi mdazolyl]-2-nethyl-1,3
- but adi ene, 2, 4-bi s(4-guanyl phenyl ) pyri m di ne,
2,4-bis(4-imdazolin-2- yl)pyrimdine,
2,4-bis[(tetrahydropyrim di nyl -2-yl)phenyl]pyrim di ne,
2-(4-

pr opy| @J@'}L giwfqnﬁﬁ@ dyperintiops of gpmpeynds. mhis By ey algwmiber of
AP BB R gt g s gl i gs g anes o,

[ 4n (@B l@m)l@ib Eenthianrg ﬁ‘bﬁhalzﬁw katboaratords br 0.5 EaH{-yl Reference to

{5-(2- |mdazol|ne&{|}ﬁ0en2|mdazo%¢]furan 2,5-bis

[ suglsa Katigedp ispyd dnﬂayle 8peAiti¢ TRfRpres torgrauphayipg gach of the
t d b d f

b TafbB s T GLCt aARG) D APER RO iyt orEible, 2. 4o growp

| #om 216 [zrzc_a?g@rﬁftéﬁis'ﬂ&hdésb&{&%'dPG’f’;‘CQ,YCJ,I%[ 9! €, and C;. ACy4

| heterogiikylaforcixan)pbe naclodeatron 1 fiy6 cadben atoms in addition to one or
2, 5-bi s[ 2-
CyRIE @@%Wsmade Qtbyamabers oAty gt epetypes of atoms may be

5-bis am di no) benzi m dazoyl ] pyrrol e,
ngg(ﬁsaﬂéflgl?gme rﬁ'?ﬂ%fol i no) } benzi m dazoyl]-1 15
et hyl pnisel Serein, the terms “alkyl” and the prefix “alk-" are mgluswe of both

2, 5-bi s[ 2- (5- N-cycl opent yl am di no) benzi m dazoyl ]
rretrmglhpyha'm laad branched chain groups and of cycllc groups, i.e. cycloalkyl

2,5-b 2-(5-N- di 1.t hi
el y@hlg.sggr@;é[q@n blesrgglgc?c%%llg r(glr plo{] %ygl?(p glll({n pre?era {y havle%? m 3 to 6

{ ?161% car %éﬁls' e oﬁ v 44 ben nq@?ugy éZ;]o‘Pli\é] %gt;l}%kglnelude cyclopropyl,

4c§clbbh@{l Zeylchopntyl, and cyclohexyl %rougs The alkyl group may be
I sopropyl am di no) benzi i ni dazoy 2-di phenyl et hane,

4 substituted[op -u@subﬂtlzcted Exemplary substltuents mclu e alkoxy, aryloxy,

> Salrhf Gy o in et RSP oo byt BBy ettty
[ Bffg% %ngéu% ﬁ%&@g&f\gﬂlﬁm GhARREP2h S 132,aY HRRRA0

lz%gﬂfboﬁp%ﬂﬂ@m afld _R@IHRYY ivu@az Bybinblarg kilds include, without limitation,
is

morgshyl; ﬁﬂwélrmpmpytasmnpyh ypelensapyt; pyglepropylmethyl;

2, 5-Di

di w&@nﬁaﬁ%ﬁ%p%@}%&w - SpfQHpH ety cyclobutyl
di ﬁelghﬁ méﬁlxw éy lob 1 n—Pent% g;clopentgl cyclopentylmethyl;

al ni
2,c'§3e1bF51[1t§’Ie(tl$yll\H n‘ﬂéthylbuﬁylj\B methylbutyl; 3-methylbutyl; 2,2~
phenyl am nopr opyl car banoyl )({Jhenyl ] furan
2 dsmpt prop}gl, Ar-ethdprepyl; 1,1 ethylpropyl; 1,2-dimethylpropyl; 1-

B A SRR SS% R RIE A -t

PGH Hl%&%fb%ﬁ%% dimethylbutyL; 2,2- d1methy1buty1 2.3 dimethylbutyl; 3,3-
2,5 bi s[ 32 (N-1 50pr opyl am di noyam di nophenyl | f uran,

2 dsmbihy[3{tyI\ (2hylbutyl; 2-ethylbutyl; 1,1,2- trlmethylpropyl 1,2,2~

hyl h
2|tlgrr§1t§ﬂy§{ &Tp&f Slt g’:ﬁyi a-lnqethgllrf)?c])ppqu ethyT 2- methylpropyl and cyclohexyl.
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trichl oroet hoxycar bonyl ) am di nophenyl ] f ur an,
2,5-bi s[4-(N-thioethyl carbonyl) am di nophenyl ]furan,

wQ2®s528p2- (N- benzyl oxycar bonyl ) am di nophenyl | PC¥/E82004/030368
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2,5 5 bis[4- (N phenoxycar bonyl ) am di nophenyl ] f uran,
2,5-bis[4-(N-(4-fluoro)-

phenoxycar bonyl ) am di nophenyl ] furan, 2,5-bis] 4- ( N (4-
nmet hoxy) phenoxycar bonyl ) am di nophenyl ] furan, -bis

[24(51L)i ?fe‘ta((f@/ VL DO EAN Y r%Xnéh%H]o BRRGRYY 11%' ro%gfbo%rgoup

f'cHH{aﬁ)lﬁP BRE%Y GsrD ARYbHBnds NARNAKRY] frﬁ’e[yaébu&fall? lﬁahae

any of the above. Bis 10 benzi m dazol'e ‘conpolnds
alrmmoclyc]hm dEpcﬁlgrny¢lla3nmgs anwhonhseaoh riyendesirabliyriens fsam three to six

dmﬁe%é? e ol BERPITH A BHBOOAEM 95 GRS Eth o Bremplary
Eg!\)/#glg OnElQ%ncﬁlg%@ﬁﬂg%tagﬁgﬁgagull@y%hhélgyﬁlilfg ég}#h?o halogen,

h aﬂox %luo?oﬁlQ 1 %)E?ﬂuo'ialﬁ B.aBsho, zﬁmﬁ%ﬁl ) Aisubstituted amino,
8’0 6, 00 é 398; 172, 104; 6, 214, 883;

amdaﬁMﬁ aBeBo, lanhionyzﬂkyll&arbwmdﬂm mhdat:arbakylsgmupmi Bxemplary
Py éﬁ%‘sﬂ@%hb% BB B rrcloRross - Shenyt; 1
23)%&%914%@@&%- Bltenyes: 2P ?gﬁﬁt@mﬁ}@%ﬁﬂ @%ﬁ@l-z-

oun as a
f Bkdiang1:Vi-Hbiter ,fz 1,834 @hn hydaten)t rB-aist lnebt 1; 3-
p?ovl? dg |E lﬁ %ten? I\Iop eS)gg JépéS gﬁd in LlJ@S et

Panethyl- qupmnczata-mﬂam butanylo?- m@thylztbdmbqrn}éAZrmethml -Abutenyl; 2-

Asﬂéeg%}%é%‘g?liﬁ E@ %Y - ?prhﬁéw P}l{?p}ygeloﬁagﬂ}y? 2-Bitenyl; 1-

Tl Y D RheARIOL A thﬁa@ GRhitell DU et -2-

uncontr ol | eél and progress otcurs un
C pefiichil Ilsmbfh@iﬂ 3\01mﬂt®hym03 niﬂthydﬁ-pemrenyl\;\ﬂhﬂldm@laeS[ﬁ:ntenyl 2-
cessation of, lication of normal cells. The

t @m’fbyla‘i«p@n@syb r?m: 54-prabpiyhisha; dlm@ﬂxyéﬂspm@pnyl 1,2-dimethyl-

oaan R f ey ERb Gy R A dp il Beain f1 e 2-
| BuaRY @s?fdlﬁw‘%?é‘%‘??‘%?? SRR BuBEYBIS Hidfethyl-3-butenyl;

PCJ1- ﬂﬁiﬁﬁﬂ]{-ﬂmﬁﬁﬁd tind By2- dmﬂ’thjdﬁ—butdngl grom h of a
neopl agnt _is meant neasurably sl ows, st

0

rever s&Y ‘Al ol et peranched or N@Bﬁ}nﬁbﬁﬁ? faydweérﬁoaﬁr%p

cel I .0 Vi or _in s

* e Gl b e U b s, B WHB iy brlls Bt s,

79;{@110@§c1@@tb%y811@esr tﬁ%'y@l@c ﬂn%s“ iif }i€h afching @&sirably has five or six
deternination of cell "growth rates
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-hexynyl; 1-methyl-2-propynyl; 1-
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5 (e.g., acell growth assay described herein).
Typically, a reversal of growmh rate is acconplished

whyoosi2siat i ng or accel erating necrotic or apoptDUB2004/030368
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mechani sms of cell death in the neoplastic cells,
resulting in a shrinkage of the neoplasm By "an
anount sufficient" is neant the anount of a conpound,
in a conbination of the invention, required to treat

t I j 10 <lini t
lr7 2 Rt BBV R b2 et Dbl iimetbh®-
t [ . i . h h D1
L P e P ER Ry ontymy's
manethyl-éfpeatimyhi Shretliylohperntheylagrd 3bnethylkdimghtynydnd
general  health of the patient. pagl timately, the .
pr escr iBer&Q-aheteroggelycispeant g stabls P-atoe/-marahaied ammocyclic or 7-

dgsage i . Addiqtional |y, . i.cient amgount .can
paoapo el b RS e Bl St it RT Pt Phsoturated
t ke unBmaRiePirbiatic), Snd HiLcpbehsaftf bERE 6¥aridh 4thfis and 1,2, 3 or
treatnent of a pati'ent having, or at risk of, a
neblpdteroatomemdepatiealg seleatednrom ¢he grmuproonsistingofiN, O, and S

as the U

556 TeTH0InG By TRGHRI: STOUR £ ATCh Ao Tibs Apove-aciined héterocyclic
PR S8 TR B8P
I einkgbstehied! Bitefpliry swhithaetts idoMideddlkegy, aryloke! ailfigdryl,

ocul ar adm nistration, nasal instillation, parenteral
adiyithse,rayitlon, haldgemdiydseiyi, Alusraadicyloperfiuoralk e amato,

dmi.ni i on. .buccal . adni ni i on, |
2caminp Ry B tsgRsa SR Fipbatvdnien spniis PO gaRyl crghayalky

'ggﬂh '&hﬁ}o&g% %Rﬂps.n 3?1@ |nitlr | gk @k h%roaft%glis ‘ﬁ?ﬂty optionglly be

mnistr on and ora m ni strati on. rentera

adixidizad. rBhé hetetoegtlicl ging inndyr evesvalshtlyi ditached vld Giyetedteroatom or
subcut aneous, and intranmuscul ar adm ni strati on. The

prcarhonrasemyiehigb gesilts dn gistable stardtene, e gn anamjdazpdinyhring gnay be
on. vari ous, factors, e.q., the conponents,_of .t he

kR Bt BF e heSerion om0t gt of AETRGHBRETLtoR: A

a d .
SR TAABI o Rdi. Pttty vien

délsetoitgd tnuariser of ScandpO whslas of the hieterosyobnétaeeds 1 hthen these
nunber of atons Qf a particul ar té_iepe in _a substituent

ghsteEogtems arenel adjacsny Enongsanpthein dicterocycles mngludg, pithout
Eall .0 7 .C
O PR B R 2 Bhtholiforly SRR 3 AR eirsho7B-pyrrolyl, 31

| meddIgie 45RB&id dry/1 | AR EMASS e PHIfRNRE-iAY 5RO 2 3Cthiffiazinyl,

the 5 integer nunber of atons within the specitied

r angéinykazoenglypenzinadazilkly benpoduganyl, bemzdthioduranghr bon

at ons anl udes, each of C%, C]% C3, C4, C5, C6, and C7.

Abenzc iophenyl, 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-bJtetrahydrofuran, furanyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, 1 H-indazolyl, indolenyl, indolinyl,
mdolizinyl, indolyl, isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl,
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het eroal kyl , for exanple, includes from1l to 6 carbon
atons in addition to one or nore heteroatons. O her

waoeosbers4nf atons and ot her types of atons nmayP@EUS2004/030368
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indicated in a simlar manner. 10 As used herein, the
terms "alkyl" and the prefix "alk-" are inclusive of
both straight chain and branched chai n groups and of

cyclic groups, i.e., cycloalkyl. Cyclic groups can be
”%?ﬁ%ocl&ic gsr qg]glir%ﬂnﬁlf chlthf;dzﬁgg , 1€(é§az ?ﬁléd'h%‘fﬁg; n%@h%y&ﬁmyl

gfo@‘eb‘h%dfdiﬁc}dﬁiﬁ)lﬁ]\#ﬂmﬂmﬁiyl 12)306%625&311 cocd- @fé@cﬁbéf’dlyl 1,2,5-
and cycl ohexyl groups. The aIkyI group may be

_s@mdnam&wbdl b Qxaéwzg}yl,tqnaedhdmh ophzolyl, mb@ql_lchllyﬂtpbsmldmyl
! %pﬁ%e]ar% ﬁ{p&g Lﬂpﬁ%@;}eﬁie}l;r%@.{;%];pkal kz}gytl hf)l?e’nothiazinyl

DREAATHH phcr SRy, SR pip S HERL A 8 i,
apq)amirohmngplgéﬁdmgz_l ﬁ&ﬁdﬁiy&@ﬂrﬁiyﬂgyﬁy@anyi C}b}ﬂdﬁnPIWﬁyh@Milldmyl

[Tmtation, hyl; ethy rop ; opr o

c putazphioply pyra@ybflommwmmpwl oz@zqiy,mw@mﬁa@plm |

cyalg%{lﬂﬂ%ﬂ T PR L R i gy b5 SR bimrony,
%ﬁg@ﬁﬁm Wﬁxﬁhﬁpaﬁt% %M,l/ %hﬁgﬁf 9?(%11%%1?%*@1 carbolinyl,

dltetﬁthlyﬁquumnyl, ,teﬁa}@tdhcyﬂsmmnylmyllteﬁaﬁyquhuﬂohhybﬂH 1 ,2,5-
I met hyl 13 1- rret’l}q)_/ pentyl; 2-rethy
SRS P huEPI berladiazolla] Aet-Aheegl, 1284

tlga%] %@ypiﬂl %?ﬂylgﬂl?za yﬂi@ﬁ%y@%gﬁnm}ga@lﬂ thienooxazolyl,

dinrBhdivi@aor 1; thloﬁ{ ryfl Qﬁﬁﬂh 3 ﬁﬁhﬂéﬁﬂ@/h 2,4 friazolyl, 1,2,5-

1,1, 2-tri net ’frlmst

1irggtAodyl; 1,3, 4—trmzhw1pxamlyd1ryl 1Pefbiybd S-tm’:t) myd:mberpgl Iheteaodycles
cycl exyl. 24 2005/ 027 42 PCT/ U &HOOM 030368 By

~ Hiqketsy but qre ok Jigited tey pyradiayl, gyTintdmah driaginyl, furanyl, thienyl,

DU IR A T R 0GR RS .

ObeRAINEHG], 'b@nidtﬁﬁﬁ“urah?l WM Tﬂ Ba%nﬁdetmlﬂemrlﬁaa%lﬂas
fromthree to six menbers. kenyl droup may be

s Qb@qlﬁmﬁdlsoxamhdubfé,tbmzo‘emzoﬁi qunlzmpyazs)lglu bsinidplydnt s

%Ztlé%s%o o ZY %ﬂ’éﬁ?ﬂ y h?@ Egallllfng]\f/g{%lpggﬁae%(%lg trC])I 61 meml?ered
pﬁétf& féls ¥ nd@ 'unﬁfb&t ﬁﬁhpﬁ?@ kﬁlx‘&%\lﬁkﬁ ;b?ﬁlltn‘khﬁfyf q’riﬁ*??n?f’ furanyl,

rox

te
Cﬁf?aq&yim&ro%dppyrrﬁ&l% fp@;be’iﬁ?ﬁnyﬁ h)i‘}%%dhﬁyll ?ﬁaﬂ@l@l 1ﬂ41&§k@!ll}t'1

[imtation, vi n]% | ; 2-cycl opropy - et henyl ;

10xgzobyletpprazoly anfétgtﬂazolzfl but enyl 3-but enyl ;
2- et hﬁl “IC6 12 al%?“% mean t an ara/matlc 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

include alkyl, hydroxy, alkoxy, aryloxy, sulfhydryl, alkylthio, arylthio, halogen,
27



10 propenyl; 1-pentenyl; 2-pentenyl; 3-pentenyl;
4-pentenyl; 3-nethyl-1-butenyl; 3- nethyl-2-butenyl;

wW@20080m8k2 3- but enyl ; 2-net hyl -1 - but enyl ; PCT/US2004/030368
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2-nmet hyl - 2- butenyl ; 2- nethyl - 3-butenyl ;
2-ethyl -2-propenyl; 1-methyl-I-butenyl;
1- et hyl - 2-butenyl ; 1- nethyl - 3-butenyl ;
2-met hyl - 2- pent enyl ; 3-net hyl - 2-pentenyl ; 4-nmethyl -

oS5 in BRI A SR B n&%o?gﬂlmﬂ
3-hEidMbstiuRAHLmY! disdbsiteledadine, drrdRﬁ&P&ﬁXﬂy amino groups.
1, 2-di nethyl - 1-butenyl; 1,3- dlnethyl-l but ényl ;

1, 2- di B3t Wi n2lkayEny meant an dkyksubgtitded bwaamyyl group (e.g.,
2 bgng;ﬂg{‘l% ﬁé_ bué z%};hlorzopifgéyge}f]é %: > Ut %{/14 gargon atoms.

2, 2-di B
br anc hgﬁéﬁ or’ U%E) éﬂ%{ydp 1}]11 ﬁ? g%gﬁﬁhé‘ %ﬁlﬂgﬁ%& Heterocyclic group
C Gt Bightr 6 Pfel HEartom atotmis il A disits. orf&rbrahhwwtemwms (e.g., 3-

optlonalli{llnclude ocyclic, bicyclic, or tricyclic
goyimeihyh Cehrensinit oHiyhe)-triEshy ity Tanamethy 0B2- 51 x
r The roup may be substituted or
nﬁ ??29'1%?‘? méﬁ]é?r(?pl gry psubgt ituents include al koxy,
aryl oxy | r j
ﬁk@u&@{ﬁcﬁrx 15 n%éﬁ}’%ttbli]élﬂ:hfﬁ )(/)}‘ !uhgllr%ﬁﬁléé,}flﬁlﬁgﬁ Bikenyl, or

hydroxy, or oa perfluora

anilloesl kydup ltihvsm@shumbéfﬂdf Gatboio atods, @L@,t feomar ’go ‘Abaron atoms, in
hydr oxyal kyl , car boxyal kyl , and car box gr oups

Eﬁéﬁﬁloartyl PRI hgtermlua andepprdantly se qﬁﬁtdaﬁpmrfhe group

et hﬁiléﬁ%g flélpg)u% ’éﬁlﬂ) i{% ?‘M mcéldﬁgﬁ}li%\ﬂé{ limitation, tertiary

3 aﬁﬁﬁésy @é‘éondﬂnp@lﬁhié@}’éther@ ﬂh%%%ﬁk%s | a:mﬁd@é( | thlo%hﬁﬁésy '&Xllbamates
3-hexynyl, 4-Hexynyl, 5-hexynyl: 1-nethyl-2-propynyl

1 tﬁﬁcé@aﬁﬂﬁéﬂ Eﬁﬁé&ld@ﬁfﬂlﬂ&i Qﬁéé}ﬂﬁﬁ&fﬂ@rs phosphoramldates
| - 2- but X but [ . . .
zsp,gy §1|11ﬁdgs 2A&}eﬁ@pﬂ§iy¥@%ymlyﬁ§,m¥ mnclude monocyclic,

bﬁ‘%’t ;l{yne(t)rsh%%é/g]; € }r‘: %/Iéy 591 Wh]rc tcmyrlhp% ?I%BWAS three to six members.
2 TRtHYdrot 3/(?? Biotpthay B@ﬁlﬁ’s’clﬁﬁé@ }zﬁr ufAsudRitutéd | Exéplaty. 6

het er ocycl IS rreant a stable 5- to 7-nenbered
menbstipeérits implude aloxy atﬂomméﬂlgdrﬁ; alirylthio, arylthio, halogen,

LS Tl B i,
Py BB GRARI BLPEBOE iy B vy

cepsipst i ng of N, O and S and including any bi cycl iC
group in which any of the above-defined heterocyclic
r| ngs By ‘faspsflé’dlsmaat hehemival momqy wittethedoamolaR1G(O)-, wherein R

Ziotecey S0 Ce 7 aliobton HEPI e REXI Gey hEfEjocyelyl, Conz ary
FiCn e 8 bo‘é%‘ TePeY Ryl oF S nhRoRgt, yeroxy.

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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am noal kyl , di substituted am no, quaternary am no,
hydr oxyal kyl , carboxyal kyl, and carboxyl groups. The

waonzdosozmsae and sul fur heteroatons may opti onal | BCES2004/030368
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oxi di zed. The heterocyclic ring my be covalently

attached via any heteroatomor 15 carbon at om which

results in a stable structure, e.g., an imdazolinyl

ring may be |inked at either of the ring-carbon atom

posi ti ng nltro ato |tr n in

the heBErs SFXalﬁfé{ﬁ S gsagharnengd a}?é?tg DB YoRnAiR

Pr xk/ﬁlﬁff' Qlted HBHOE! alkh, 8,3 lkéhy3 OfFallkdnyl, C
@6hé?erdcyc gmgiggg% hen?{hege ﬁzlteroa%?oné.‘:qS 9ny s

nﬁ%tﬁﬂf&ltyalzg% r¢|j6 b Qtr}dt[l € wﬂtfili_ll_g'ﬂ C3H@B|H<Ihﬂtﬂ]0¢}&ﬂyll, lrmlj@qd;eheteroalkyl

wi t hou imtation i ndaz rroli

2H, 6H- Bys hydioxyrlkaki ﬁymeanz mS 3 Wowtgy rth ﬁla%ﬁy%ula -(R)-OH,
S T

beﬁzof“‘r‘{??wéﬁ erfierz] HkBlocy BONZ6X O] Pﬁétemyl

enzoxazol enzthlazoly
benztr BgZ‘calk;dxy” hnsnmamta abmmyal, subbtiughsaide dbl;rnula -OR, wherein R

b%’fei%?t koML b ey ;SF Uy ety Do Pz arvh
1 T‘galk?%g'hr‘ %ﬁo%yﬁp%q%g%é&%fd& %1[7211 % ?l:ltgt'r ahydr of ur an,

f ggr "é)‘ﬂ/lox?’u [t a cheliTtslaabstitdémyor the forgdadeORY hherein R is a
I m~dazol y 1Hindazolyl, indol enyl, indolinyl,

| 494 arxl pydup. i ndol yl, i sobenzof ur anyI i sochr ormnyl

IPE:'?'I/ Bdazogbé@%%g{sqg%{#g%mlcql% 05/ O 784Eormula -SR, wherein
i %E'y%%l;%dyﬂrom 5 I%@r 48 ﬂ%ﬁgﬁ @%2 7'&}’1éyny!‘ étE’zhg ﬁetégo‘éyayi,,cﬁ_lz

ol soqul

a2y13€pmdmgrp Iyl alkhetefodyctd] @z Ojlylh,eteloaﬂkﬁl-

oxadi azol yl, "1, 3, 4- oxadi azol yl , oxazol i dj nyl,
oxazol By, “aoydﬁnoT najmnyntmecrhemlqalwybstltugﬁeﬁéh@ FornalayPR, wherein
phena.éhrolln phenar sazi nyl, phenazi nyl,

ot phenoxathllnyl phenoxa2|nyl,
phthal # vy hcH
DI 38 ey 0S8R H oAl BUBEAC T formul
py(@ﬂNtR’)gy’r’)s(m’ ny*l wmymzmln dRMyland R3Y/rae ehénirldependently an
pyrazo pyridazi nyl, pyridooxazol e,
pydkydimlféerdézaikﬁnyl plyaruyél Stdiipa b may hsfyfm k) group Jinking the

pyqll t?g@r?yl \ér rolhdl ?% i&_’g (4 i en¥ th) ﬁﬁ?ﬁ{hef’ M&lety The nitrogen
q Wk R! is%lvale‘ﬂ‘d?l %Hﬁ&ﬁé@l' 3¥bur é%ﬁ‘B&?htoﬂi@ of atRyl and/or aryl groups,

tetrahydrofuranyfl, tetrahydroi soquinolinyl,

t ebgudtinyglinogpoditive nlydrge Gtthe 1idtrégent dtoadi azi nyl
1,2,3-thiadiazolyl, 1,2, 4-thiadi azp
1,2, 5- t(ﬁcpmﬁpmcm l}ﬁleﬁll 1n @mmvgmwnﬁ%;}hosq dsgribedt hergin in any of

t m"%ﬁ a tglEig erfl%/ d(ct#egt;g %% ?,ﬁl?élﬁdmlgyl 61?1@1%()5){1@17.1 A ¥iastereomers
1 a%d%n&ﬁﬁ&ﬁ@ﬂs}’éaltslsavﬁteg rdnﬁziﬂl))ihoqﬂas 213h5reof 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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triazolyl, 1,3,4-triazolyl, xanthenyl. Preferred 5 to
10 nmenbered heterocycles 15 include, but are not

WO povsHE™41 0, pyridinyl, pyrimdinyl, triazinylPCT/US2004/030368
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furanyl, thienyl, thiazolyl, pyrrolyl, pyrazolyl,

i m dazol yl, oxazolyl, isoxazolyl, tetrazolyl,
benzof uranyl, benzot hi of uranyl, i ndolyl,
benzi m dazol yl, 1Hindazolyl, oxazolidinyl,

i soxazol i di nyl, benzotriazolyl, benzisoxazolyl,
oxi ndol yl,  benzoxazolinyl, quinolinyl, and

i soqui nolinyl. Preferr ed 20
qget%ﬂE&Iﬁ: Fmtl pyri di nyl

het erocycl es i ncl ude, t hout ,
pyrim Wmﬂdve disdoaetedythat the rcamblmatlommfdmdzs,m ﬁﬂiilaizcm apld,

pyrr ol pi perazinyl, piperidinyl, pyrazoly
i nmtemﬁfeyatwe ageats 6f g‘:lroup Sogale il impseieed ?é?tt}pa%ﬁeyaﬂvewﬂvﬁy

" 1S _meant .an _aro [
bt PO T B E R RS, By acine
ebﬁ% f(i‘ﬁ@& (i£hi8jtorsP E\f‘dﬁ’ds) chidipordhihe Hr ﬂ@e&‘@@ar?cﬁ)s&él%ﬁcﬁagents
carbon at ons. Aryl groups may optionally include
nPhewythiarines atd thyughiao eticitthéic petipsychotigand antmﬂn@ttdﬁffects via
each ring desi rablny has five or_six pepbers. . The ary
ghderferense withsanael dappatingigiupathays tmﬂl@anese%e}hap ang Yiedullary

gﬁ S érg:ggﬁt)tsr gign%%lf %ﬁﬁ?e ﬁjeg.%,/ of El]%%%l%x EfSB S@E&%Pgﬂénd
299%%218&%1d°g%f%§?&ﬁﬂfn@§@§@&ewmd< ybasedcclm lo@sh propertics

hydr oxyal kyl ,” car boxyal kyl , am no, am noal ky
nmatebﬂmradeMemhbrpmmm anduitseahadogsremd mef@bolites, any of

Zﬁaaetaq? RFlos BERF LIy b sHbYI Ao :@a%omazmy%
f
DaTREP e af st igt EARIRARAE L CEVe ) TE e

an al kyl substituted heterocyclic group having from?7
to 14 carbon atons in addition to one or nore
h®henottiaziveg e. g. , 3- furanyl rret hyl , 2-furanyl met hyl,
3-tetra qurofuran

t et r ahl BFOIRZAGS neﬁ{;p{seﬁ)é)}n tlﬁseqtgpgglilfgﬁtw qombigation of the
bﬁtﬁ%ﬁﬂﬁﬂ afd wﬁﬂgﬁﬁﬁ_‘gﬂ% |y l:%mﬁbﬁl?&ydescﬁﬁedlﬂ ety I(I) above,

avi ng a nunper or car atons, e.g., froml

1 sGed Mbe@f&ﬁ&mé yam@stalzinen fluphénazihe, hepazide, methotrlmeprazme,
het er oat ons i ndependent ly selected fromthe group

c oxeshetyipngmoting), peYaziss;, penigy Pinedesinathaging pemheaaéme
without .limtatjo terti amnes seco

L RiTREIAZing, REegethats Baaﬁr?e%e?a N PHRALAZ{G; et perazine,
C

pﬁmﬂgﬁ&gl estprt)gio%g S g ropYSHhAAR8 %ﬁlfohﬁhilﬁé

ospho tes, 15 sul fonam des, '
afdaginanidinaeslt, tH1dnley1pd§1®ainleythlmpmte d)hmhkiyzma,cﬂrl;ﬁhl@peramne

m‘grrl]r%(e::%)/rcalzlmce thioproperazine, trifluomeprazine, triftupromazine, chlorpromazine,
chlorproethazine, those compounds in PCT publication W002/057244, 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;
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bi cyclic, or tricyclic rings, in which each ring
desirably has three to six nmenbers. The heteroal kyl

wWQ@r@ap2788y be substituted or unsubstituted. Exetmpiszog4/030368

10

15

20

substituents include al koxy, aryloxy, sulfhydryl,

al kyl thi o, arylthio, halogen, hydroxyl, fluoroalkyl,
perfluoral kyl, am no, am noal kyl, disubstituted am no,
20 quaternary am no, hydroxyal kyl, hydroxyal kyl , '

car, | k¥dee and car |- 1 9rQups.. By o' acyll, 1.5. taeo.
B, s b S Ih 8. 15 {1 3@&86) S:§5\$?mfe4§ei 989;

[ | eat for . lok %17, 7 l . .
IS CISE A, SO s T IR STAIT 87015588 5597815
abl(eByd39; aid b 69| 3d9%e tavhoafyrehirh is drcofflordteli dleesindlylrgference.

25 By "hal ogen” is neant brom ne, chlorine, iodine, or,

f Stroetunally myated pherehiagipes hpungsynilapgntipreliferafisggoperties are

that .is substituted wit l.uorine. By

" 6@?%@8&%@%&? enqognq?é%%%a&n%ﬁ?yp. group consisting of
only cprhRmhianse cBiﬂib@ﬁhd‘@ar@td%&ibe%SoWrﬁﬁ@éQ%ﬂ)%@&
PCT/ US2004/ 030368 By "carboxyal kyl" i s neant "‘a

cheni cBhe muisetgmuionty pieecrimdmmémber ¢Rhe Pherbthidrénefamily is
is selected fromCl 7 al kyl, C2-7 alkenyl, C2.7
aFRlpmromazines whigh BFdhg sfrjetires 12 aryl, C7-14

al karyl, C3-1o al kheterocyclyl, orc@l_7 heteroal kyl .
By "hydroxyal kyl" is nmeant a chemgal noiety with the
formula -(R)-OH, 5 wherein Ris(sel@tted fromCl-7

al kyl, C2-7 alkenyl, C2_7 al kynyt, C2-6 heterocyclyl,
C6-12 aryl, C7_14 al karyl, C3-10 al kheterocyclyl, or
Cl 7 heteroal kyl. By " QAN A redgnt a chemni cal
substituent of the fornul ein R is selected
fromCl_7 al kyl, C2_7 al keny al kynyl, C2_6

het | -1 . 14 a ] _
Al knet ehuomyrticss oty athiatfs Bl 8 liowfat s oblers,
| SapERfd! swhpoRRHER loral Woftdrintatditandfs , bAd fotndulatidhs for

wherein Ris a Cb-12 aryl group. By "alkylthio" is
megedticm. cheni cal substituent of the formula - SR

wher ei R.is selected from Cl.7 al kyl, C2-7 al kenyl,
o7 Hiziges SO b RRS Storragrsinegnsloss tdlge

a . 0 ‘e {-: e .
s LM T i
t Madyasfribse shal andisyetidtic dr dnsieme6i6-atAviay wWithostdoipromazine.

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 investigated 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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By "quaternary am no" is nmeant a chem cal substituent
of the formula -(R-NR)(R')(R'")+, wherein RR R,

wogosmem$4R' ' are each i ndependently an al kyl , PEl/k82v94/030368
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al kynyl, or aryl group. R may be an al kyl group

i nking the 20 quaternary am no nitrogen atom as a
substituent, to another noiety. The nitrogen atom N,
is covalently attached to four carbon atons of al kyl

S B S AR Bl B
| nel e bhe %ﬁfﬁﬁ%ﬁbﬁﬁ qlnlg Bfet&'%s NitleheRBY of&vhiélﬂﬁ:bﬂulate the

pharmaceut| cally accepta orms, Including isoners
s wivearnth Gspaidieamidschramosomieeitadividingcslls.sal t s,
sol vates, and pol ynor thereof, as wel] as, racemc

hs,
mi xt u rGEOmromlmﬁ%ﬁr@@mh%wea@@& blockingectivity and can

frshi bt gl i —
f ﬁemi%aﬁif%t% as 8&a¥Bnd P8/ Meu @4 Blurtel/ %%ﬁ%ﬁﬁQ%%ntion, and

Det al I'ed Description We have discovered that the ]
c ooitipation.n Chiorpioreadine inthédses prolantish secretion owing to its dopamine
antiproliferative agent of G oup . A results in inproved
atidepios blecking actongdythg pityitany @&A}Y@Qﬁwi%ra -asns over

the adm pnistration i %;], : .

Phenot Q?B?r_ﬁ) gl%tgfnfslg qéﬁcﬁb}sﬁﬁﬁbﬁﬁl [ gilrlé;g%strl? é%te%%nal tract. Its

C Bk RISHTRE} Rari@bR diad cofsidetabRsiehpidsamegbslism by the liver.
Phenot hi azi'nes are thought to elicit their

aiifiquid gohcentatesndaphevegreater bifaveidabslity thantahleist dloedeees not

RAEP41E 40 PBFPIOBYRRDTEY SRTReryY g bet agbEisRass bypasgrmuch of
br.ai (W : . i |
i Bt PERRERL ) Biskst pitSi cBhodfifhibls hHIRHARS, The onset of

KReNéh RR@Haht Adinidthatonds sy EtolBH) meartes and after oral
chl orpromazi ne and its anal ogs and netabolites, any of

t lnésunismatiay30 tr 6Orminwisk. Restallyadpinisienet chigrsanmagine usually
chl.orpronmazi ne jn th? anti. r%I iﬁfieié@t i ve conbi nati ons

oftakers dongey & astdhan orally; RSIss AROTBRERGIS: azi nes

that are useful in the antiproliferative conbination

of the 1invention are without |limtation, the

cmgmﬁﬁgmmﬁolimsst ructure (1) above, such as
acepronmazi ne, cyanmemazi ne, fluphenazine, nepazi ne, .
met hot Besayseahiorpromaging BRJERFetensIvemetppoHe transformation into

p%rI{ucl: b%zrio %ietgt?orlitgs? h’llgl? Izriag%e R&% Ieju % iyr}:l%tive, 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 nllclei, and glucuronidation of the phenolic hydroxy

groups and tertiary amino group to yield a quaternary ammonium glucuronide.
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20 pi pai nazi ne, pipazethate, piperacetazine,
pi poti azi ne, prochl orperazi ne, pronethazine,

wW@e@piowisyl pr omazi ne, propi onmazi ne, sul fori dazi PET/US2004/030368
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t hi azi nam ni unsal t, thiethyl perazine, thiopropazate,
thioridazine, trifluoperazine, trinmeprazine,

t hi oproperazine, trifluoneprazine, triflupronmazine,
chl or promazi ne, chlorproethazine t hose conpounds in

PCT pu |Ig at| on ﬁgﬁéz%h@%@l%g}l%goé&tggg%gﬂ?%@ds in

2
@%@ng%egatné@%(gf?}ﬁi%%gon éf gt%gin%%guonz e?@?op@gﬁi’ﬁl&ﬂﬁ% , 8@ of the

2 pB&iothiaZine 2af Sddpéded]yIBOs iR dtutdd 05, Oalro8ylootanSthexyl
3 194, 733; 3,350, 268; 3,875, 156; 3,879, 551;

3%@}’268 3,966, 930; 3,998, 820; 4, 785,095; 30 WO
2005/ 027842 PCT/ US2004/ 030368 4, 514, 395; 4, 985, 559;

5, 034, 019; 5,157,118; 5,178,784; 5,550,143; 5,595, 989;
Sufefam3; 5, 688, 788; 5,693,649; 5,712,292; 5,721, 254,
5,795,888; 5,597,819; 6,043,239; and 6, 569, 849, each

of whi The canbmetiopoofithe dnventonrardysefef fordhe treatment of
Structurally rel ated phenot hi azi nes having siml
anwmam f ERGrRPY B18Y Rspest ?qraae QeSO e AR St anafher

RO RIE e A R PR RSB C TP S35

PARRIGHdREY, ﬂp@i@@ﬁ h@hntgfae@eﬁ@ﬂﬁm bﬂabﬂﬂoﬁlﬂ%a' neogiolsasm (e.g., one
chl or promazi ne, which has the structure

CrihoripgoneticiaHy predispased or oye ahai praviosslyrhadiendoplaso may

| reeBin B S SRR & i B b Chi st Brmation. The
Ic ?ﬁ%%h%'f the @(ﬁﬂﬂﬁﬁpéﬁ 'tﬂé?ﬁpaf@%%nﬁ? @Ii;]é ﬁ/g@%f disease or disorder

or promazi ne anal 0gs |

pb@ﬁ?tﬁ&a&ﬂr i 4R arﬂfd@iﬁﬁitﬁﬂﬂbﬂ“the phﬁbrﬁ[ théeszagmndamde of the
trifluoperazine. 15 Many of these share anti ps%chotl c
opatentisaliesase, aadthow the patient mﬁp@anrt@rthfztrﬁ@tmwts herapy may be

i ncluded as c L nal 0S

| BB SpgndCoH ¢ ﬁl SR iniduBT GabBien e} e BRERG Body has a
[ [ TAR re al so

kggé\}{n&? {’)?i&%ﬁﬂe @}/ e })Z%tc}% |u ? ggg%%grsg?e%&ﬁnase C.

Pr ot ei Pxaghpies 6f é‘am‘mb atdesththee il dsnos thatéanebe @eged usmg the
nunber of hornones and is 20 involved in éaaspec

omeélmdsmndrconmmm@ﬁ thgavention medrisewidopdingtagag, leukemias

et(e. g., atute leukemia, acute lymphocytic leukemia, acute myelocytic leukemia,

acute myeloblastic leukemia, acute promyelocytic leukemia, acute
myelomonocytic leukemia, acute monocytic leukemia, acute erythroleukemia,
chronic leukemia, chronic myelocytic leukemia, chronic lymphocytic 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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J. Biol. Ceein. 1982, 257:7847-5 1). The enzyne is
al so thought to play a role in certain types of

WO e®bse@mere to cancer chenot herapeutic agents.PCT/US2004/030368
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Chl or promazi ne has been investigated for the

i nhibition of protein kinase C both in vitro (Aftab,
et al., M. Pharmacol ogy, 1991, 40:798-805) and in
vivo (Dwi vedi, et aI J. Pharm 31 WO 2005/027842
PCT/ US2004/ 030 Ther 9, 291:688-7
e SRR IS ek e Pt “Rcomyosarcoms,

OPQI V\Elctgﬁ(! m) u;j% é%{t]lcccahéé?eﬁl‘eﬁsﬂ d&ﬁ??ﬂ 59£1§an éeﬁl%ep%éﬁ&te cancer,

novenents of $pindles and

C b imennesl daﬁmdomadbasgl cdll tacinCnla) ageorardimema) swedh giand
strong al pha-adrenergic bl ocking activity and can
c SUSHIOINT, [56BAGEONE g}wa é‘@@h@f@% papHiasy ﬁawwa@plé%y has

erate.antichol acti Vi ma t
BRSBTS Cp RO prn i WrAYsRD LRl ttonchogente
r eal%ﬁ{dtﬂ@ ’reﬁa[l%ell%‘ﬂfb‘iﬁéﬂ@tﬁe?ﬁtong‘ |b91%RTu@ﬂBaZrbﬁ1%md1 ¢h6as@scinoma,
prolactin secretion owing to its dopam ne receptor
bkeaakiongs, aattirgonadl reatdieorpa,t Wilihes yurang ceyypodlvaheensterine cancer,

Chl orpromazine is readily absorbed from.the
gé@ﬂﬁ’éﬁahﬁwerﬂﬂpgtcﬁf&él%oman smally 5’211188% SATCHA.(jadder carcinoma,

Y%rfﬂ?ﬁqui Iggr%(i3 ¢ a R)?bag gget?fcliﬁ?ﬁlh rrﬁgd aﬂ&tngb ahﬁ)??h%ngloma

es’ rra greate
g nh&ﬁaIplhaalbﬁanhérﬁmgeémastsﬁﬁd a&ﬁgﬁc ﬁ@ﬁron@pear to
ect’ bioavailability consistently. I|.m
adhgodmdraghma,mphwasmmmmmglom&; eneflam@na Jpesizoldastenma, and
and h| her pl asma concentrations are achi eved. The
SOT&@U on after i.m administration is usually

33 LS BT B BARG BPlackS AT S 7R

E@ﬂbhﬁed ta@ Kleﬁnd eHegsctdrds efficef dakiniof @hbspitdigionisdtizned
| or promazi ne. Chl or promazi ne Met abolites Because

cdeparpmontaei adospithdr doestment gensrally begingefl 4 kospital so that the

ETeloLon NG 20,0, Bt o ARt
bﬁfé&@ﬂ“ﬁiéﬁlﬁ‘iﬁf)ﬁ BmlﬁWO%mﬁW@@%'He?@ﬁds on the klnd of neoplasm

Iproliterative conmbination o venti on.

nBbidigatdased, ahe £4d ardcondixzomet th pladent, fherstageoanl ‘glpe of the
oxi dative N- denethylation to yield the correspondi n%
pahmt_\,s disenss cashiersy yhespatieal’ sbpdﬁﬁ@sp@n »iq thettregment. Drug

L e o A S LBy S S e k. o
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to y|e ot hi azi ne nuclei, and gl ucuronidation
Ochﬁllﬂﬁn@ﬂim{lﬂierap}*mdy b 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 can 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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nmetabolites useful in the antiproliferative

conmbi nation of the invention, each of positions 3, 7,
and 8 of the phenothiazine can independently be
substituted with a hydroxyl or methoxyl noiety. 5

Toguseg by the Cak@F Lo Birevtht Shndeh 6 LH?:V p{ ﬁﬁ@e.aglgrﬁﬁlﬂt%n therapy

for the treatment of "neoplasns. Therapy may
peaf dlserbdlpepanpde Live nmore oomtoredbly by Wlininaigt &ficer cells that cause
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| FRORBHRPHIPIE or one t horapy) . 10 Add {1 onal Iy, a
j | sk of devel opi |
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t tvpe.of disease or,di.sorder being treated, the
a@ege g.e% gﬁ&ﬁ? ?‘gﬂl(ﬁ]ﬁg PRysigan gﬁ?ﬁ)rdﬂ%}’s@&gﬁl}’éﬁéﬂm ypy determine
. i ' 5. dj hew.t h atient . .
ot e tat s 3 DR DT B S n v
oh; sehebt ahl ony off dte 4dvats fisted uA®ertBS hedBhf quﬁm?(?tiﬁ %génts, or more
very fronfany

the | atih(znt,' s body has a chance to reco
a%’%‘%@a yerodlape binding fstabilizing Bgenty(e@s, difcetaas)eMhe physician

eopl asns. t hat n be treated using the

B e B R T GFPEng o &b P P EHRec,cancer being
Vit dalfs@ t R dri 11 t ] cute, . .
o o R IGHP Sances MR Rice PRl 10 BE Higiinsopmbigation
Iveitik elforproamatne myebe masidpeoteriake Mlabiteis YE8., neovastat). The
p%s{rr.ye! octyt,!é;: | eukemi a, acute el ononocytic .
IPEYRISIANa A0 Dis her dissretiontcar fudhacanten to theuTable 1 and further

I j hroni ¢ J.eukemi hr oni I i
ﬁé%s&@ﬁ)ng gﬁ ﬁgﬁﬁfgﬁ%d@r ! %&gﬁgoq%g]gﬁgﬁaégﬁenérfotITgrean?i%Etc:upc agent
peky SHihes iR df%rcﬁuglsm%e%rfl ?gggéﬂaﬂ'}ﬁ?isc%aﬁsggfinhibitor (.2,

non- Hodgki n' s di sease), 25 Waldenstro
fereping kewase iimighiter, shetawy tyiphostinitb@askel aid i haRinedhe

tu S .suc S _sarcomms and carcinonmas (e.dg.,
PfOH&IS@&PB &Eﬁﬁe ﬁ%@%sé’il obmaximalhpaligviatedhe suffering of the patient.

h t ' .. .Ch s
angi oty AR ra R ST RbT B e heiRan G sudoe aas for the

hgmiptictrg opestleivee Ubasareaéeompound, 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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breast cancer, ovarian cancer, prostate cancer,
squanous cel |l carcinoma, basal cell carcinon,
adenocar ci noma, sweat gland carcinonma, sebaceous
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- . " e . ’ . o
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r gthiusOihke @shpositionGaapbe ad ilerfothaxtany., iabletbecapsaies dsitls, powders,
wher ever chenotherapy is perfornmed: at hone, the

d gzamtlates, spspeansions, ehplsians, solwidens gelsecladingduidsegels, pastes,

departnent, or a, hospital . Treatneni .general.l begi ng .
L OTSHIRRED cheatiss BlaSRED drphshen BRI e Ak T eds ess, Rubbositorics,
t a5 t e n '

+ REERRY, FoBlebBAL nflaRR st PG EBER0RTI IR MBI Ral

t kenmpyitidep araysbeoforimntatéd actondingeo pbasmtionel plarmaceutical
treated, the age and condition of the patient, the
sPEAICEATPS 91@9(‘1%@111%% die Sstense gnd Exadiceid wache20th

pati.ent’ ady Ar nds. te.th men . . .
Dl 2R AR R 7 aplBedd FPUTRRL s Wit Ehoiaqgionia
( @n8 Buchdop¥dia W Phbi¥ma&utichPTEMbloANEdd. WeSwarbrick and J. C.
adm ni stration of each agent can be determ ned

i Mtiylarg 1B 841999 Olmibdah Medkizar, Ny Apyk)ray be given in
on-and-off cycles_that incl.ude rest _periods so that

the paﬁa@h@%/lpam Ohhs cTHEHES 13y @Eifplanmgﬂdtw Yrsifty of ways
C ) n

ShSa TR EPUE 5 STl AL e Rl PASEIEn et B v

C ggivhilateld A0 dthe! ¥ psarelPe Deseibly Othk R 8 antiadee6hd abéhts are
sl ow t he spreading of the cancer, to slowthe

c donraulateddogathér, for theksifnultanequsrargieatsinusianceud admingstration of
hav ead to ather parts.,of the ho fromthe .

b R, SO P TR P HCBHo8 NS B G Bzine and

P%ﬁ%@&%{&g’ Qg&ﬁ 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, T1, 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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cause pain or disconfort. For exanple, a patient
suffering froma non small cell lung carcinoma or 5
col on adenocarci noma, can be treated by a conbi nation
of chlorpromazine and a Goup A antiproliferative.
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i nvention a adm ni stration of | ower

dgsleswed be ﬂiHlGﬁcﬁjﬁm wtpradifenatiste agersti Mitleatleasd meah:amsmd:an also
| ower toxicity conpared to administration of eith
c basennalled Bbthe tajor drpaneroselapsed aidreriodrinionwals.dhe release could

BBy EhoTRACH BRI 1 GRRY d5Pub FAbh BAREROR it Broe i
hpé}gﬂegbvgp@@w& or high doses. 25 For nul ation of
armaceut 1 cal Conpositions The adm ni stration of each

conpoubnablittheecleasetiomblationsmpy ieclbge a uiygradablbajmlmnde gradable
means that results in a concentration of the coné)? OL
t patymerohydiogel, mgaﬁlogsl m%oshm%mnsmct that modifies the

PCT/ US2004/ 0
R RaRC B o e R T R At The gogiyollsg gelease
C 2R R0 BM BEa M&Mﬂﬁ@t ik Pafifed @p&h@lﬁvlb@hﬁp@@&ﬁb thdﬂafﬂmted
any suitable carrier

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.
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substance, and is generally present in an anount of
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t hort 36 WD
28’3@&%?? @%ﬁtﬁ%rﬁg%}le%%ié%g blaolsogir cal half-life; or

(iv) the pharnmacokinetic profile of each conmponent

nmust be nodified to maxim ze the exposure of the
ndgdgdagesn to an anount of each agent, together, that

is ther apeutl cally effecti ve Accordingly, a sust ai ned
r el easdherdsspge af ¢ash qmpory@ @gégent@féb%p e goiknations

dodseI ﬁldst gnagever ac?corrse ﬂ’l%ll ng. tﬂe gcrlr%?mstrgtlon 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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i nyention. .37 WD 2005/ 027842 PCT/ US2004/ 030368 These
oSshRiedt

%8l be tailored to degrade at a desired rate

and W ¥y thtradesousest ikiragubadatndnsidist@tion @f chbrpromazine, a daily
appropriate nononers, method of preparation and
mdbseof Zrouneilghng/ky tofabouh2eme/ke isrrpeemmended.a dgsetgf@bout 0.05

mononmer can alter the ol ri.c degradation.rate. .Du
20 { ke to bt Peny/ By PEIREH U 8 o Bl i HBout 4
4 C . heqi i 1] . . .
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Wah iy f&ohp shoub6ned 2 myehs bhmorali Itimay bedesirdbie to administer a

wei ght can influence . . .
compound over a one to three hour period; this period may be extended to last 24

hours or more. As is described for oral administration, there may be periods of
25  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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the degradation rate. The individually or separately
formul ated agents can be packaged together as in a
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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
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SER AR S I P0G Bl 17 months s wually
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conposi tions. The kit may be manufactyred as .
si ngl elhesfollowing cxwaples are prdophsPAs o PERHIES 310@6 @2 gedinary
for._a particular patient. ((at a c tant. do [
it n B et iR Hiat g AR herEind Methods and
t g iy i & o dtednkdi 426 entended
LR BRI grfert i e Dl e e
pﬁibeﬁ%ﬁr‘éﬁ( StemHayaatkhg imgh)ion Thé aké notdotepded ta Emikthelseope of
assenbled in cartons, 20 blister packs, bottles,
t whatthe Amgentors regatd as thedbwsntigthe dosage of each
conpound or agent of the clainmed conbi nati ons depends
on several factors, including: the admnistration
nethod, the neoplasmto 25gpgnplgated, the severity
of the neoplasm whether the neoplasmis to be treated
oTumpr €e&r@eireand t he race, gender, age, weight, site

of the neoplasm and heal th of h ti e

t r eat eHunEg W%@@H‘@‘ET’@H‘E@’@?P@J@? g‘é%? (5@3@%’& &.g,tt-l 85) or
apti-priol | L ME1 208A ' | LG IsSwiRd@lokwh at 37 +
oPra By (AT R AGEL P ool AR oL AUERpAOILS vkt Bloph at 37 =
kpawe 41@ 98 Ca5fiaatPMe 1690 sdeplemeniedovith 16% EBS, 2 mM glutamine,
nonot her apy. en used in conbination therapy with a

kil tiepemciil lihiand t196 sweptomyepound of fornmula (1)

according to the nethods of this invention, the 5
antiproliferative agent can be adm ni stered at the

d rec nded by the Physician's Desk Reference,
53?‘%%@?’8%%?2003) or in amounts and frequencies

| ess t oalorphingzih€ aoaBagad, Viablasingthydrayeamiptothesn,
Chl or promazi ne o[osage 10 For chl orpromazj ne,, ciréal )
dbmmgeoiis, anokpaslitaxchyers objameﬁﬁrqr@ Sigpa ﬁ;éleggga 0. (St. Louis,

MO). Docetaxel and vinorelbine were obtained from Sequoia, Research Products,

et

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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Adm ni stration may al so be given in cycles, such that
there are periods during which tinme chlorpromazine is
not adm nistered. This period could be, for 15
exanpl e, about a day, a week, a nonth, or a year or
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about 0.1 ng/kg to about 4 ng/kg is nost preferred.

I ntravenqus or jintramuscular administration is usually
déﬂflsp’”f’gfoe’”ﬂﬁo’fés%ﬁfout 6 to 12 nonths or nore. It nmay
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28el 1R ¥rateB Fom Afe digtuke Slagh tmﬂg figblurioal of 0.25% trypsin. Cells
adm ni stration, there may be i)eri ods of 25 about one .
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QP4e3a88 % E@ nrt (Smiu(lit@fe @daih st wells. OAssay plates were
c Ior promazi ne, a dose of about 1 ng to about

9
a@eubhtet foLW2-G0chdups 23V + Orfe € widh 50 €. ﬁmtymeiroh’r@rmf 105%
nmonths is usually preferable. The foll ow ng exanpl es
andapat Biugringrewtlametli \pamwddf@ I HOs® (ovapp Qdépyaash assay well

ZE@QW%E.% FusRbRGSR DS ok B 1SHB S RbTh G- Papifid by the

[ rmFﬁgﬂge o 3R GlAtificati
{né)ﬁl tgfﬁ%l&%%éee%pur e e4r5rpI%zr;1t$I {/18% t Iégg%lyentl r? alnIéI:al o
a"u@m@%‘h LI AReBEt AD ﬂeh&dtﬁ (LUheBissystemsy, Wa\ﬂhﬂtentlhehe middle of the

inventors regard as their invention. 10 Exa

Tovedl with [hllgh}mtemmﬁéomumwﬂ meec kadltime, WX@H%% ﬁ#ﬁf at 530 nm,

Cglncll 311%?1#15?51 n Hter at é ;5 nm. )For some experiments, quantification was

performed using a Wallac Victor” 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 (%) for each well was calculated using the
following formula:

%] = [(avg. untreated wells — treated well)/(avg. untreated wells)] x 100
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HCT116, (ATCC #CCL-247) col on adenocarci noma cells,
were grown at 37 0.5 Cand 5% CQ2 in RPM 1640

waapslozmsent ed with 10% FBS, 2 mM gl ut am ne,  1BCT/UY32004/030368

10

15

20

penicillin, and 1 % streptonycin. Test Conmpounds

Chl or promazi ne, dacar bazi ne, vinbl asti ne,

hydr oxycanpt ot heci n, | eucovorin, and paclitaxel were
obtai ned from Sigma Chem cal Co. (St. Louis, 20 M)).

R NI TR R T (R, S8 T

0 i f ' froYis

P e B Bt R T R e ey plate reated
BivaifipVehiclBlayoneu tNe ddeisiei inkibitioh vabhesalesidofroni loeal ¢arfdibng in

of each conpound were prepared jn DMSO and 25 stored
attreated wellsvsscompasedikupireptedsweHs.o- fol d or 4-fol d

serial dilutions of individual conpounds were

prepared in 3 84-well plates. Conbination matrices of

t : ONRHS i A GG HAEANERAH Pachitiine Against
p%{me %‘5 di Jt%&fﬁt@gﬁgﬁmh rrgﬁgi&a descri bed above. g
4AHOD POOBIdN2X B RSN GBS @5030368 The fi nal

concentration of test compounds in g}he c_onbi,ggt i.on
mat r i céahigion ofgyrolifpratensvas Mgasured &Y aRtirnreliferatign assgy as

C i_natd,on matrices et ' '

CRERLR PRI SEPRHEEEpBRS5 SEEdpBURle) 8092 howrs. The
andfec R vialAh 8 CbRErABEONS o NEKIBrR 8 b e Edadafbadift, \We b
plates. The tunor cells were l'iberated fromthe

¢ wombiationasfichlsipromazise bud dasardzine #6866 comypared to Central wells
were diluted |

mf%eda@w%ﬁ@larqil‘é%'@hiﬁfm?%?fb%éﬁﬁ VAiElodoch acsay
0-5C with e g il BebREHPRE AoV IE TR [T et he

C GiFbh e Al drRNndriB tcoh tBatisl fte D6 ab Pertnpinhibiitionlof vek
media in assay wells. Assay plates were incubated for
72r8lifehadions at 37 0.5 Cwith 5% CO2. Forty
mcroliters of 105% Al amar Blue in growth nedia
warimed to 370 5 C was added -to eachtassay well

A o p sqe N 2] A .
f ol || Tatilag. tRexrcemicinbibition gieklagtar RMlugMetafjolism in HCT116 cells
nmet[abol'Tsm was fuantified by thﬁclﬁ)ﬁ?ﬂé‘mmf
f | uereseence—intensity—3-—5 5+0hottrs—atrtefTaddttiom
Quantification, 0 34 6.9 14 27 55
,qé 0 -7.74 41.5 26.1 42.6 64.6 74.2
N
£ e 2.5 4.03 59.3 60 48.1 64.3 76.5
! 5 17 55.9 32.9 61.1 63.9 72
N’
8 10 54.6 715 713 74.9 80.9 80.6
=
Q 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 Cells.
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using an LJL Anal yst AD reader (LJL Bi osystens), was
taken in the mddle of the well with high

watdosoemii on, a 100 nsec read tine, an excitat PONUS2004/030368

10

filter at 530 nm and an emission filter at 575 nm
For sone experinents, quantification was perforned
using a Wallac Victor2 reader. Measurenents were taken
at the top of 20 the well with stabilized energy |anp

L DI T Al
SLON tfréegé’&‘ Sin;] 'cfhfl %t%(}%ﬁﬁ!ﬁl@ lola@otiAfRIch d!eélﬁorpromazme

neasur e e per ent tion (%) for each wel

wand flakatitlake d hesiffegtst dfethe hgtdtoniong ahd nmbmbu&ﬁo%arg shown as
[(avg. untreated wells - treated well)/(avg. untreated
wiptcent inkibigen g celrpredideraiong42 PCT/ US2004/ 030368 The
average untreated well value (avg. untreated wells) is

the arithnmetic nmean of 32-90, wells depending on

pl 4 :’_lgﬂl@ﬁ 'T%rcéxftQthH?ﬁoﬁ AAIZmABIAE MetaboRSH HETING cells

Ve ﬁ I‘IQ I n I LI nn ‘l I UCO CQUI t I I \JIII

| o¢cal vari atl ons | n treat ed mE!qw&hne&war ed to

unt r eat edAlNeLL.S" 5 ExanBJI e 10' 2Ant| pgg i fer qt}I Ve  ,s 51
Act i I Yl ty Cmrofprofrazte allu Pacar bagzi e Agar nst

HCT1£6 Col on Adenocar-€ithoma P 1 s. $4thi bi 1§04y of 83.7 87.1
prol Bf erati | 0 Was megsdyred by, anti-prol ifefatiion agsay geq

as Q?‘cr bet tretow—atter—ncubattom wth thetest
conpluad(|s) f&6 72 hodss| The64 10 ef¥4elcts Bf jvar oA 87.6

concgn‘t"raiﬂ ong of chl Qk P onazj pe, d%ozar bazgsqe, Olged 84.6
cofEnat i pn—oftchtorpromazi me apd—dacar bazi Ne Wer €

conp@red to control weBbs (sékded §ith HEB® 116 Alll|s, 914

but i ncubated,w th veRiglie). oJhe resy) [s ofsthis gs7 957
ex Fent—are showr T fapte 2. The ef fects of the

agents al one and in conbination are shown as percent
i nhi bition of cell 15 proliferation. Table 2. Percent

Dac a Zéz? 4 é@{f g@kl‘f’%%fﬁlg A 1%@*@?&&%&%&@%%6% 1486

. Brainst #uin 2B CTA26 @ellsb74. 2

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

cells treated with chlorpromazine, tyrphostin, or a combination of chlorpromazine
and tyrphostin. The effects of the agents alone and in combination are shown as

percent inhibition of cell proliferation.
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2.54.0359. 36048. 164. 376.5 51755.932. 961. 163. 972
1054.671.571. 374.980.980. 6 2091. 288. 488. 58691. 392. 3
wa0e5/08862 196. 196. 296. 595. 9 Exanpl e 2:
Antiproliferative Activity of Chlorpromazi ne and
Fl oxuri di ne Agai nst
2005/ 027842 PCT/ US2004/ 030368 Tabl e 3 shows the
results from an antl -proliferation assay usi ng HCT 116

HCT 116 Cells.

PCT/US2004/030368

20 42 WO

CG'W_W L‘_.UI prQiyazin
oIl ok eBront BRI On ) AR aBHuf MEPPPD Bl 116 cells
effects of the agents al one &ahyrphostintd864pVDN ar e
showr—=as T percent T nhibftion gf cettJprofifgration.
Table 3. Percent inhiMtion3d Al addr! Bl uel3Net abol?fgm 51
i n|HET116| cel | g| Fl oxsyd di nes{sgM 0.7320. 68%.|32. 5814 813
0- 2.'8978. 980. 680. 183. 787. 1
2.5-8.880471._87% 5801883uge %% | 53 Hdg478 483 2909%87 g 804
10655%451 878. 285. 486,,984. 6 1,2088. 53987. 188,491. 73114  s25
40958 95.795. 795, 795. 7
° 28 62.2 76.7 83 83.3 83.6 83
-
Q 56 85.6 87.1 87.3 87.2 87 86.6
113 95.9 96 95.6 95.4 94.6 94

Example 4: Antiproliferative Activity of Chlorpromazine and Vinblastine Against

HCT116 Cells.

Table 5 shows the results from an anti-proliferation assay using HCT116

cells treated with chlorpromazine, vinblastine, or a combination of chlorpromazine

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

percent inhibition of cell proliferation.

Table 5. Percent inhibition of Alamar Blue Metabolism in

HCT116 cells
Vinblastine (uM)

0| 000068 | 00014 0.0027| 0.0054 0.011

= 0| 20 537|703 20 413 68.2
‘E 25| 20 20 20 533 67.8 72.1
2 % 5| 20 20 14.4 66.3 72.1 75.4
g 10| 508 72.5 81.2 81.3 82 80.2
® 20| 858 89 87.6 90.2 83.7 85.2
40| 945 95.4 94.9 95 95 95
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Exanple 3: Antiproliferative Activity of
Chl or promazi ne and Tyrphostin 1486 Agai nst Hunman

woieniasseel | s. 10 Table 4 shows the results frPOT/EHA2004/030368

10

anti-proliferation assay using HCT116 cells treated
wi th chl orpromazi ne, tyrphostin, or a conbination of
chl or promazi ne and tyrphostin. The effects of the

agents aI one and.in conbination are shown as percent

|b| n of.ce £ ol j . LQZ . :
O a5 LA L PR 4 bine Aguin
EIGBCBH Met abolismin HCT116 cells Tyrphostin 1486
I\}/a 03. 26. 4132651 036. 35.4542. 7/78. 781. 481. 3
7- 18. 6Z.aBE56 sivOtheG88ulth from an anti-proliferation assay using HCT116
14-12.532.674. 781. 2- 6. 0182.
Aceus@zatzéewﬂggl@smss@am, Vl@eg%blesﬁoqaat?O@Ema%v@é 6

AP R fibbrctither HERARCf o0 hBGES Hlol A i
H%ﬁﬂo%éa%l e sﬁé‘@h Qs pefdeamhitition 68 uéll prcflff@muaﬁ

anti-proliferation assay using HCT1 16 5 cells treated
wi th chl or pronmazi ne, vinblastine, or a conbination of

chliorgme Gazrveieentamhmmhl (ﬂS«fﬂhﬁﬁlr Blne Mefaailisnoin HIET116 cells

ag'.uo at-one peHhA—cotbinatt . S S pet cent

inhibition of lcell praliferatij jporelbine kM) e, ¢ oy
i nhi bitign of |Al amar (Bl ue o\gt abol g |i N blgll16 b $  0.064
Vi nbleast ime ()~ 00. 000680. 001A0. U0Z/7. 00540. 01T
0- 2055. 37-7 (83- 20413858 2 891 42.1 66 64 68.8
g |25 -0.591 302 65.2 62.3 70 74
£ i 5 20 669 723 755 747 69
3 10 60 86.9 84.1 82.5 79.5 69
S 20 88.4 88.3 85.1 87.5 87.9 82.6
40 94.7 94.9 948 | 949 94.8 94.9

Example 6: Antiproliferative Activity of Chlorprmazine and
Hydroxycamptothecin Against 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

)
in combination are shown as percent inhibition of cell proliferation.
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2. 5-20-20-205.3367.872.1 5-20-2014. 466.372.175.4
1050. 872. 581. 281. 38280. 2 U2085. 88987. 690. 283. 785. 2

wWa0®4/058%2 494. 9959595 44 WD 2005/ 027842 PCT/US2004/030368
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PCT/ US2004/ 030368 Exanple 5: Antiproliferative
Activity of chl orpromazi ne and Vi norel bi ne Agai nst
HCT116 Cells Table 6 shows the results from an
anti-proliferation assay using HCT 116 <cells treated
wi t h chl or promazi ne, vinorel bine, or a conbination of
5 chlorpronaZ|ne and vinorel bine. The effects of the

O U W K, F0E PR AEFIETA LG ol

inhibition of A amar Bl ue Kiydzpxyqamptoghesiwr (u¥Dcel | s

Vi forerbine 00. 0040. 0080_0160. 0320. 06
 E03.21- .91(42/l 166648d g OUIS 1o 55"1"5% "GJL%LUL E> | 370%2 0.24
5- 2086. 972. 376] 574.1789 106(86.984. 382/579. 560 93 88.5

2088ﬁ488 385, 187.587.982. 6 8%9C4 79% ?‘)4 g?\é PP4. 894, 9

) . 90.9
EXc |g : A.z‘:?:prol'&w Fat+vE- L,IIVILy of unO prazine
1% H

ang Ev lydr oxycanptat/heci n s$Adai ns88.HCT1169@el | s. 92.9 91.5
° 10 84 81.5 86.1 92.8 93.1 90.4

5 20 88.2 93.3 93.7 94.8 95 93.6

40 95.8 95.8 95.6 95.7 95.7 95.6

Example 7: Antiproliferative Activity of Chlorpromazine and Leucovorin Against
HCT116 Cells.

The results from a chlorpromazine and leucovorin 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 Metabolism in HCT116 cells
Leucovorin (uM)

0 1.2 24 4.9 9.8 20

E 0 -17.5 -16.9 2.21 -12.2 9.22 -11.5

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

55 5 -4.39 0.733 -9.82 37.4 2.29 6.63

§ 10 3.27 45.8 37.1 50.8 422 70.5

5 20 80.9 86.3 83.4 90.6 91.3 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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The results froma chl orprmazi ne and
hydr oxycanpt ot heci n conbi nation on HCT116 cell growth

wae@sptmse in Table 7. The effects of the ageneGI/Ebmn€030368

10

and in conbination are shown as percent inhibition of
cell proliferation. 45 WD 2005/ 027842

PCT/ US2004/ 030368 Tabl e 7. Percent inhibition of

Al amar Bl ue Metabolismin HCT116 cells

Hydr o t he 0. 0150. 029 590. 12 4.

00 17 B Bisgons tomails ot 47 g PR Rg R4t ing BIGT116
5

515 Sers Bt TRl e Rk 6@%&%:513%5“;&7}%9 %8"39%%11&9“"‘“&‘“
Exapadtitdxel AThe effebisfofitiat agentsatone ahg imtombination are shown as
Chl or promazi ne and Leucovorin Against HCT116 Cells. 5
Tpercertsnhibition ehedl peligptiokazi ne and | eucovorin

conmbi nation on HCT 116 cell growth are shown in Table
S. The effects of the agents alone and in conbination

.?; Bgé"@ ﬁr&‘?ﬁ Qﬁﬁg@nﬁm pgl}tlz‘rl‘lﬁﬁr Blué Métaﬁbﬁémﬁﬁ 'HCTI% cells
i n| HCT116 ceI s Leucovorin (pM’adltaEQl (MM)J9 820
0-17.5- 16;,9' 2} 21- 1% 24?053131,1, § 0,9,Q37 0.0073 0.015 0.029
2. D-Q. 02531+ 2-83-3:
£ 0 34.6 46 1 70 4 78.8 84.6 88.8
N
& ) 85.5 86.1
§ g 2.5 10.1 65.4 70.7 . 80.7
) 5 -11.8 26.4 72.7 81.6 88.9 - 874
e’
3 10| 562 329 | 80.6 84.9 89.2 85.7
=
Q 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 Cells. |

Table 10 shows the results from an anti-proliferation assay using HCT116
cells treat;ad 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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5-4.390. 733-9. 8237. 42. 296. 63
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Exanple 8: Antiproliferative Activity of

Chl or promazi ne and Pacl it axel

Agai nst

HCT116 Cel | s.

46 WD 2005/ 027842 PCT/ US2004/ 030368 Table 9 shows the
resul ts from an anti -proI i feration assay usi ng HCT116

S tran with -~ Ny one-
T \,Uu \, v L1 II
cont FAIF S Brrech BROGTRL A mad o QAo i A T16 cels
effects of the agent s al one aMbdetaxed(@hhat i on are
pergent rhibitTonrof—cett proureratlon e)
Percent i ®hi bi 00876 pf VL Bi00H |\Vet B8] | sng.012
cehlls Pagllitaxel; {M 636 736 773 80.6
. PUST7U. U070 ULSU. UZ
170.5478-884 688 #8| N 70 73.5 75.2 80.9
,429- 780.,£85. 586sgls 743 775 80.5 82.3
ATZ2 18I 000. 98/7. 4 1050. 2532938U. bc4d. 989. Z8h. 7
g@7_ 9888300 1 Pk 7993895 8098.8gg5 o8%5 g 797
At prale [f erati ye| Actigystly ofoso 87 90.1
Chl or pronpzimgand Docet axel [ Agai nsy  HCILIE Cells
40 95.7 95.9 95.7 95.9 96 95.9

Example 10: Antiproliferative Activity in Other Cell Lines.
The anti-proliferative effect demonstrated with the tumor cell lines used

herein can be similarly demonstrated using 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

sarcoma, 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

10

2030, non small cell lung carcinoma, HeLa, epithelial cervical adenocarcinoma,

epidermoid cervical carcinoma, NCI-H292 mucoepidermoid lung carcinoma, NCI-

KB epithelial mouth 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
15

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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Tabl e 10 shows the results froman anti-proliferation
assay using HCT1 16 10 cells treated with

w@Ehdosopiseazi ne, docetaxel, or a conbi nati on 0PCT/US2004/030368

10

chl orpromazi ne, and docetaxel. The effects of the
agents al one and in conbination are shown as percent
inhibition of cell proliferation. 47 WO 2005/ 027842
PCT/ US2004/ 030368 Tabl e 10. Percent inhibition of

éépall%g{;zﬂg,@lf]@g& émggég min 11%%16(:(% ISSC%& CotdT lencicgcﬁ/ghal cells,
%ﬁ%@é@%ﬁﬁa}%@@@f N e L

U2091. 99089. 594. 98790. 1 4095. 795. 995. 795. 99695. 9

Exanple 10: Antiproliferative Act|V|ty in Gher Cell
Li nes. The anti-proli f dpther Janbodimentyepnst rat ed with

denondh} pubiieations dug pHER siitaan DgrPey Al ke 3hécfporated
gﬁ&iﬁoﬂ s SRt CAN TR ch MdividTRPiliXaReleoOp@ERI Werspecifically

an teratocarcinong, HT29 col orect al
agleniadan dhalBmadidatade Heamgerpomtd:d bureferemce, Altwugh the

t U- 373 gl i obl B ..
ﬁ%géé’%% inengionbay Bramdescribas BHpmoRR Ry \ay of Hiigation and
T 24 dd .

s s Rp ety O pfigsaifle, S SORR Fhpdarent to
c ogdﬁggaﬁhm&‘g%l&ill #0the rawhﬁmghlt of ﬁﬁrwa&m&gmmimmtlon that

epi dernmoid | ung carci noma, NCl - 2030, non
so@tdin chirlges und noadificatooms, méjebamadp ithdvetoi withewtrdapegiing from
adenocar ci noma, . _KB eplctihel i al nmouth carcinoma, HT1080
efhietsptt ozl scope PHd%rPPRAdedEBRS epi t hel i al

What is claimed is:
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ost eogeni ¢ sarconma, PC3 epithelial prostate

adenocar ci noma, SWI80 col orectal carcinom, CCL-228,
wO/B03H178¢pi der noi d cervi cal carcinoma, LOX | MPCTIBS2004/030368

nmel anoma, MALME- 3M nel anoma, ML4 nel anoma, SK- MVEL- 2

nmel anoma, SK- MEL-28 nel anoma, SK-MEL-5 nel anons,

UACC- 257 nel anoma, and UACC-62 nel anoma cell |ines.

The specificity can be tested by using cells such as

NHLF lung fibroblasts, NHDF dernml fibroblasts, HVEC

manmmary epithelial cells, PrE 1 tate epithelial

cells, {HRE 1 I ' j - cel QB bisRrlo opine a
WO 2005/ gz%ﬁ%aggﬁ ;}E@?ﬁ? %té%géi ggg& t hellttﬁa(?rhgel I s,f @veloping
Casplbsridag i fivdt donipiésih € adeidisterifig ECsaidipatient:

endothelial cells, NHEK epidernal keratinocytes, and

bone néa) moempsung hagingdhe dfonmélal(Ds. &t her Enbodi nent s

5 All publications and patents cit¢ed in this

speci fication are incojf poBatéi:i erekLn by reference as

i f each individual puBNgatid pat ent wer e
specifically and indiyi cated to be

i ncor porated by referRtice: owghR'he foregoing

i nventionl as been describgl in sm%e detmj | by way of
illustration and exanple for purposes of clarity of

uotle phtanatienticallyt acveptableesaltetheiieof, apparent to 10 those

of ordinary skill in the art in |ight of t '

of t hi whersieRy ivhFeHipogese h(kh(gﬁ@e‘gNa{?ﬁ3 86%2%3»
{ fi.cations made thereto w thout departing

?md}fﬁ%dlgbioffgm&?ﬁ%mpe of the appended cl ai ns. What

I's cl apfgdydiscted B oM 2005/ 027842 H3C N-CH3 H3C O ains

1. Anethod for treating a patient diagnqosed with or
at risk_gf vel opi a |l asm sai.d ne d
conpri si ng %ni steri ng§to sai d patient { () a

conmpound haw the for (1): RL RO R8 , . R~
\(:H 2 \ O ] \ 1
’ 0 OH
CH;,
O e
- ‘<:-) H3C N_CH3 , N“CH3 N" CH3
’ H;C ’ H ’
N CHy -\ CH O\
N N \—N

| { CH,)sCH
H;C CHz: H,C “—CHj;° CHj > and o>i—< 2 3; or R’
has the formula:

(CHR32),

CHR33

CHR34

|

Z ;
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WY -R R4 RS (1), or a pharnmaceutically acceptable

salt thereof, wherein R2 is CF3, hal ogen, OCH3, COCH3,
WENOSQCBE, COCH2CH3, CO(CH2) 2CH3, or SCH2CH3; ROI/1US2004/030368

selected from T- ~AT N-N CH3 ---NH3 H3C CH3 has

the fornula: OH PCT/US2004/030368 NCH3 N-CH3 H --~

T-CH3 ---~NCH3 H3C \-CH3 ' CH3 , and (CHR32)n CHR33

CHR34 (CH2)5CH3 or RO 50 WD 2005/027842

R 0T N A, Ly RS
a{ég P&ﬁ%{ﬂé, Eﬁtc éﬁ%{/y cl ﬁéﬂke@ G Qbﬁcﬁ'ﬂyi ’CZ%}‘G?erocydyl Ce-12

ahﬂy&a,r(w 1w alGr{ Ggh&da]lkheuenﬁyclyy,l a,cyhcylcl 7dtet@ibaﬂty1 or any of R*,
hegpr qgl kyl; organy of R33, ‘[@P

(ﬁ&)t i ] \Fan bR mtiendy n\mgqﬁhqrrﬁ’ ’é]P V@FﬁVﬁBmg carbon or
car b on

Ao bt 0, S, or N atoms to form one or more five- to seven-membered rings,
optionally substituted by H, halogen, C;.4 alkyl, Cs4 alkényl, C,.4 alkynyl, Cy.6
heterocyclyl, Ce.12 aryl, Cy.14 alkaryl, Cs.1o alkheterocyclyl, acyl, or Cy7
heteroalkyl;

each of Rl, R3, R4, RS, R6, R7, and R® is independently H, OH, F, OCFs3, or
OCHs;; and

W is NO,

0, 8 NI‘{ : 1S|' , //s\\ S L S —
0 0 o0
(b) a Group A antiproliferative agent,
wherein said compound of formula (I) and said Group A antiproliferative
agent are administered simultaneously, or within 14 days of each other, in amounts
that together are sufficient to inhibit the grdwth of said neoplasm, and with the
proviso that said method does not include administering a bis-benzimidazole
compound, an endo-exonuclease inhibitor, a PRL phosphatase inhibitor, or a-

PTP1B inhibitor within 20 days of administering said compound of formula (I).

2. The method of claim 1, wherein when the compound of formula (I) is
trifluoperazine, the antiproliferative agent is not doxorubicin, aclacinomycin,
trifluoroacetyladriamycin-14-valerate, vinblastine, dactinomycin, colchicine, or
adriamycin, and when the compound of formula (I) is chlorpromazine, the
antiproliferative agent is not paclitaxel, doxorubicin, vinblastine, dactinomycin, or

. colchicine, and when the compound of formula (I) is thioridazine, the

antiproliferative agent is not doxorubicin, vinblastine, dactinomycin, or colchicine.
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non-vicinal 0, S, or N atons to formone or nore five-
to seven-nenbered rings, optionally substituted by H,

wh20069z1842 C1. 4 al kyl, C2_4 al kenyl, C2_4 al kyngdT/US06030368

heterocyclyl, C6_12 aryl, Cr_14 al karyl, C3_10
al khet erocyclyl, acyl, or Cl1_7 heteroal kyl; each of

R, R3, R4, R5, R6, R7, and R$ is independently H, OH,

F, OCF3, or OCH3; and Wis NO -- "N IS , ~S \'"CH

HO C\\02 , or ; and (b) a Goup A antiproliferative
agent,’' wherein said conpound of fornula (I) and said

Group A gklpiRbl bEERIMVE w}?egﬁﬁtsaﬂr@r@@wa&l Eﬁﬂﬁgratlve agent is
simul taneously, or wthin 14 days of each ot
aﬁamb@zmdaamt@mmtdme; biaalkatanidt] doaniding lewduviorin, tvhlé)lastme,
grom h of said neoplasm ,and wth rovi so ;b
sa(irwrdbﬂmm@r@@ycfﬁaptqthf&mGMBFﬁl}z|"2‘P%t@ flg O combimations thereof.
bi s- benzi m dazol e conpound, an endo- exonucl ease

i nhi bitor, a PRL phosphatase inhibitor, or a PTP1B

i nhi bi 4OrTHeirh&thd 39 cm@m whea@lmtm aitqrrbngersmedagem is
conpound of formula (1). 2. The nethod of claim1,
weemeistineheisplatie, etoppside) dnedphal@m rérgaptiopurige, methotrexate,

g Eglg@fml ulmo plg,‘r%IZlI lgg'qn&% rh%gﬁ{;%p]g rdgclzét;;erl a\tflhgr?stla % Q/}norglb?n%t

g%&%lhﬁ@@?ﬁ%ﬁ&% %ﬂfﬁgﬁ%ﬁ&ﬂ] %ezllhc\fﬁhﬁlreaﬁec%hﬁme% d%?ourﬁcﬂ

I'clne cin, and

C grEaMBeheOtalfigbRal, drifibtbcdrs tGivtedanl OsRtubRin, tdp@rubicin, letrozole,
antiproliferative agent is not pacl it axel ,

; doastragbleg formestanb) @@mw@ned@mqu@nytﬂrﬂmﬁne goserelin, leuporelin,

c i Cin ound o fornul

© By amien S B ARG R BPcny padi et slirkitidb, or
Lobl asti ne, dactinonyC|n or colch|C|ne

5%%€&ﬁg%%@$85¥% 2 PCT/ US2004/ 030368 3. The net hod of

claim1, wherein said Group A antiproliferative agent

is dacarbazine, mtoxantrone, bical utam de,

£ 1 oxur pdiTie, metbad of claim, 1 Whemlagf»ﬂxdr@mpqnnﬁlmfeﬁomﬁ@ () is

C GBI Bits RO e R PHERHGR O Ter iy Hy Horpromazine,

WRGhSERab e, ARphdNaline RIpAZNE BORBEithSprazine, methoxypromazine,
norchlorpromazine, perazine, perphenazine, phenothiazine, prochlorperazine,
promethazine, propiomazine, putaperazine, thiethylperazine, thiopropazate,

thioridazine, trifluoperazine, or triflupromazine.

6. The method of claim 1, wherein said compound of formula (I) and said

antiproliferative agent are administered within ten days of each other.

1

7. The method of claim 6, wherein said compound of formula (I) and said

antiproliferative agent are administered within five days of each other.
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carnustine, cisplatin, etoposide, nelphal an,

nmer capt opuri ne, nethotrexate, mtonycin, vinblastine,
w@awbiotmiel , docetaxel, vincristine, vinorel bi PEF/US2004/030368

cycl ophospham de, chl oranbucil, gentitabi ne,

capeci tabi ne, 5-fluorouracil, fludarabine,

raltitrexed, irinotecan, topotecan, doxorubicin,

epirubicin, letrozole, anastrazole, fornestane,

oupor &1 1he medp, i do Mgkt A AR ol fprpmula () and said
h i e .. el - . .
¢ ARt i A AR infot G T t 0y TRIPhOR OTRch other

conpound of forrmula (1) is acepronmazine,
chl or f enet hazi ne, chl or pronazi ne,,

hyl | .
chi or pPoaginathod efelatmez Phsreip Isﬁﬂﬁr%@%“%é,‘)fﬁ%ﬁ‘ﬂiar@, and said
thot r.i [ h [
nepeRelrar by eas L e Bt aea SR i eaustxe,

phenot hi azi ne, prochl orperazine, pronethazine,

propi onazi ne, putaperazi ne, thiethyl perazine,

t hi opr dP.aAamethodtfhr treatiteza patient didggnospbwithi arat risk of developing
triflupromazine. 6, The nethqd.of cJaim1l, wherein

s aingopleppotid MthedbroIPHSINE pdgHpsteping to said patient:

anti prolif y) . re adm nistered within ten
days o?a)eaalglﬁg%}?ﬁg}lsﬁ(%%ﬁe met hod of claim6, wherein
sai d coiyRogRshpod ah@pfoliferative aged, said

antiproliferative agent are adm nistered within five
days ofvhesu sait kénesubhVigdtGod/sori7@raup A antiproliferative agent are

P e v b TS 98 4Rl ST ol tha
ant i | . . oo L . _
¢ Res Pl et RIS SR erM B ShEREShIR iy gyith the proviso
¢ kigit Bhid, myhed dobs A& i cledepanitisefing arbizHbansihyid #rude saingound,
antiproliferative agent are adm nistered . o

s amghdenesoudlgase iohibitoretRRId phesphatasa dntibiter, 9aeibddt 1B inhibitor
di agno Wi t r.at risk.qf.devel opi. a neopl asm
séi‘flgmﬂrégﬁlﬁbﬂs e ﬁfﬁﬂﬂéﬁi‘fﬁf@n%aﬁﬁﬁﬁl%etsé‘} 1“%8’1{]0% sai d patient:

(a) a kinesin inhibitor, and (b) a Goup A
antiproliferative agent, wherein said kinesin

i nhi bi 10r Thednsthbd oflaitn 18, avheiqin eihehehakinesinaghibitoaise

adm ni stered sinultaneously, or within 14 days of each
ottiugperazinprdhe antipmkbiferativyegans is Beteloxgrubiginepglagigomycin,

ip o ?éggaé%}%&g{ig%giﬁ%ﬁg | gﬁg,:\glﬁhlggtrﬁ!}% @gﬁ%%gﬁyéiﬁ,ecolchicine, or
adm}iRinStRY b wheR e BRBGhThEBAEH B QISBRMASine, the antiproliferative

agent is not paclitaxel, doxorubicin, vinblastine, dactinomycin, or colchicine, and

when the kinesin inhibitor is thioridazine, the antiproliferative agent is not

doxorubicin, vinblastine, dactinomycin, or colchicine.

12. The method of claim 10, wherein said Group A antiproliferative agent
is dacarbazine, mitoxantrone, bicalutamide, floxuridine, leucovorin, vinblastine,
vinorelbine, hydroxycamptothecin, tyrphostin, docetaxel, or combinations thereof.

53



an endo-exonucl ease i nhibitor, a PRL phosphat ase
inhibitor, or a PTP1B inhibitor wthin 20 days of
w@evsieseeri ng sai d kinesin inhibitor. 11. TherP@®EUkm®d4/030368
of claim 10, wherein when the kinesin inhibitor is
trifluoperazine, the antiproliferative agent is not
doxor ubi ci n, acl aci nonyci n,
trifluoroacetyl adriai nyci n-14-val erate, vinbl asti ne,
dacti nomyci n, colchicine, or adriamycin, and when the
ki nesin inhibitor is chlorpromzine, the
anti pr obi fraeahétned ofRith 108 whetei 84iHiKiRes®) inhibitor is
doxor ubi ci n, vinblastine,: dactlnony0|n or col chicine,
angqmbmmﬂMumRﬁﬂb@pﬂﬂzmhlbltor is thioridazine, the
antiproliferative agent is not doxorubicin,
vi nbl asti ne, dactinonmycin, or colchicine. 12. The
met hod ; of I [
antipr%glP%%gﬁg%égggen?ﬁgh%rggtgP a%y%génﬁojg§gﬁ Fg%g?
bi cal utam de, fl oxuridine, |eucovorin, vinblastine,
vi nor el bi ne, hydroxycanpt ot heci n, tyrphostln
docet a%8! Thermetbadpheleinard, whereso saidsane is o crred?
PCT/ US2004/ 030368 13. The net hod of claim 10, wherein
said kinesin inhibitor is chlorpronmazine or
triflugpens; IIH&hO#%f clhfif 1'19%9%11%2119'0%{1% id CQL n]c%ncer
wher ei n sal neoplasmi1s cancer od of
claim14, wherein said cancer is lung cancer. 16. The
met hod of claim 14, wherein said cancer is colon
cancer 17. The mefhodvef pleimd, viharam said capesrds Aresst epncer.
cancer is breast cancer. 18. The nethod of claim 14,
wherein said cancer is prostate cancer. 19. The net hod
of cl g %h M&ﬁB&bﬁcﬁﬁh%‘?%‘éﬁeﬁn L§idAaHb& ib PHICRAE dancer.
acute [ynphocytic |eukenia, acute nyel ocytic
| eukem a, acute nyel oblastic | eukem a, acute

pronyel oc c |l eukenm a, acute myel ononocyt.ic | euyk
acute &Bnﬁéwm@thoqi efi R]@Fﬁld4 Hgean é?@t%ﬂ%?féﬁ R%Wie‘ﬁ(emla acute

c M%@Cﬁt’%ﬁﬁ e&w; %Cr{{tgﬁ‘ié’%}ﬂrggﬁcg 5 I(I:lé;l p,dcul aﬁﬁ]\y@loblastlc leukemia,
@P%ﬂg r?tsgt : Ryl §8S foukBRfa, 'd@fi'ﬁ“rh?el@nﬁin%@ﬁ%@leukemla acute monocytic

m s’ macr ogl oBul i neni a, heavy chain disease,
f ildwkesds,cavmte enyihwokakeming ,chtqnpm}eakemm chronic myelocytic 1eukem1a,

O o ot el b s SO g non
It ettt e N e

- COibRBsas@hh,NAYRosa RN, SipbldiceMRCE ondbsaBima, ©3(¥OgENic sarcoma,
ovarian cancer, prostatée cancer, squanmous cell

c ahoidoomg ,angmsaicoml bndothellosarcoma lymphangiosarcoma,

lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing’s tumor,
leiomyosarcoma, thabdomyosarcoima, colon carcinoma, pancreatic cancer, breast
cancet, ovarian cancer, prostate cancer, squamous cell carcinoma, basal cell
carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma,
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct
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carci noma, adenocarci noma, sweat gl and carcinong,

sebaceous gl and carci noma, papillary carcinom,
w@apsitmey adenocar ci nomas, cystadenocar ci nomaPCT/US2004/030368

medul  ary carci noma, bronchogeni c carci noma, renal

cell carcinoma, hepatoma, bile duct 54 WO 2005/ 027842

PCT/ US2004/ 030368 carci noma, chori ocarci nona,

sem noma, enbryonal car ci noneg, WI m s tunor, cervical

CERER Y CharrCRaRR. fngohes P EBheaT Sfeipal Wilm's mor,
ﬁg@(ﬁ} g@lce? Ritbd bdcef: Qés‘%ﬂcﬂﬁ%an&'r' 19H§ cafb‘iﬁélﬁﬁ,yﬁ@dlﬁcell lung

st’ol na, cranlopharynglona ependynong,

PLaieRloain bladﬁl%ﬂﬁil@lmbﬂlaaspmhﬂml agmisiha, giema@setrocytoma,
ollgodendrogllona schwannonma, genln gi oa, . el anons;
uuoldgst@m, CEAiQRAer YREATHSL HTRIY POIIAT RELEHARD I of

h?]?‘lﬁ%ﬂg ton:lld0 61}(’:\@1%5(%1% ? oglggli@ﬁ&égflb&? écshwannoma,

| HehApSHY! ﬁ%lanbﬁﬁahé‘ﬁﬂoﬁﬁstohﬁﬁbﬁketlrwblas@drﬁh 21. A
conpositi on conprising: (a) a compound having the

fgrrrula (1): IIRl R9 R8 N;Jl\]- -l, RE R4]I3 \% a

I el R2
.Psa&ngceﬁtlggm O%Eﬁta e éﬂhtr@%{:gaqd ; erEmg
s T R

oral.

21. A composition comprising:
(a) a compound having the formula (I):

rR' R’ R
R N R’
R3ﬂwj¢[1{6
R* R’
or a pharmaceutically acceptable salt thereof,
wherein R? is CFs, halogen, OCH3, COCHj;, CN, OCF3;, COCH,CHs,

CO(CHQ)gCH:;, or SCH2CH3,

R’ is selected from:
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CH3 HBC NNCH3 H3C- - NH3 - - >-NCH3 - - NH3 ~-O
H3BC CH3 , HBC CH3 CH3 , and 0 3 NNCH3 NCHH

w@ a8 or RO has the formula: (CHR32)n CHRIBULHRBE30368
Z wherein nis 0 or 1, Zis NR35R36 or OR37; each of

- R32, R33, R34, R35, R36, and R37 is, independently,
H Cl1 7 alkyl, C2.7 al kenyl, C2.7 al kynyl, C2.6
het erocyclyl, 06.12 aryl, C7.14 alkaryl, C3_10

al khet er lyl, acyl,o Cl_7 heteroa | ; or any of
R33, R&W R365- andN?&g can be -ogti oNahl y taken
c

t oget her wi ﬁgi nt erveni rbon or non-@eivc nal 0, S,
or N atons t'oMNorm one or re five- to sev¥p- menber ed
rings, optionalGHs substitute _/ﬁ hal ogen,\‘Cl 4 >

y A,
al kyl, C2_4 alkenyl, C24 alkyn¥ X 2 6 heterocYH yI,
C6_12 aryl, C7_14 al karyl, C3_10 SHzhet er ocycl yl,

acyl, or Cl_eroal kyl; each of R1, R3, R4, R5,

R6, R7, and =2@ ndegendent |y "H\ OH, F, OCFR, or
OCH3; an is NO 56 %SZ _0?4 0278 o, ,S -,

PCT/ Us2084/ 30368, N €, &7 CHs enl NofTs |~ N-CHs
3

T :CH3 - /—CH3 - _\__ ,CH3 _\_O
N N_ N )—(CHy)sCH;
H3C CH3 > H3C CH3 > CH3 » and 0 ; or

has the formula:

(CHR32),

CHR33
CHR34

Z -

whereinnis O or 1, Z is NR*R3® or ORY’; each of R32, R® R R®, R36, and R”’
is, independently, H, C,_; alkyl, C,.; alkenyl, C, alkynyl, Cy6 heterocyclyl, Ce.12
aryl, C;.14 alkaryl, Cs3_1o alkheterocyclyl, acyl, or C;.; heteroalkyl; or any of R33,
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,l
optionally substituted by H, halogen, C;_4 alkyl, C,.4 alkenyl, C,.4 alkynyl, C,.6
heterocyclyl, Cs.15 aryl, C;.14 alkaryl, C;.;0 alkheterocyclyl, acyl, or C;
‘heteroalkyl;

each of R}, R®, R* R, R6, R’ and R®is independently H, OH, F, OCF3, or
OCHj3;; and

Wis NO,
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HO OO ; and (b) a Goup A antiproliferative agent,
wherein said conpound of fornmula (1) and said G oup A
w@eaosoe7ski f erati ve agent are present in anounPGT/URRD4/030368

together are sufficient to inhibit the growh of said
neopl asm when adm ni stered to a patient, and with the
provi so that said conposition does not include a

bi s- benzi m dazol e' conpound, an endo- exonucl ease

i nhibitor, a PRL phosphat ase jnhjbitor, or a PTP1B

i nhi bit& ., 228" A cdpo | |on CS S|,stcﬁg oforond=ef nore
phar maceutically acIdept pients and a m xt ur(?
of anti-neopl astic agent V\,her In said mxture >

consi s ounds havi ng the

orm @ Houn el Br%gﬂs‘«aﬂ%ﬁg%%"‘é RS (1), o a

phar maggfdif §J¢1h¥:0%ﬁﬁ& @ nadh (I) taparsenf GrOMWA eintipfeliferative
i s CF3, hal ogen, OCF3,

COCH2CHS,
Caxeiitiay@itd3entdn ABOHRGHBAL uagetihgr axsl suffieignt toanhlbmhwowth of
Sgagg/nog%7%gfq vls:; Con Ufé%?sﬁéreagg g%@éﬁﬁ%@@lﬁ%ﬁ@rowso that said

composition does not include a bis-benzimidazole compound, an endo-

exonuclease inhibitor, a PRL phosphatase inhibitor, or a PTP1B inhibitor.

22. 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):

or a pharmaceutically acceptable salt thereof,
wherein R? is CFs, halogen, OCHs, COCH;, CN, OCF;, COCH,CHs,

CO(CHQ)gCH3, or SCH2CH3,

R’ is selected from:
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HCH3 /-CH3 - - -~ CH3 - - ~OH3CN ~N N T-(CH2) 5CH3
CH3 ,H3CCH3 ' CH3 , and O or R9 , has the fornmula:

w@ aB2)pe784CHR33 CHR34 | Z wherein n is 0 or 1,PCI/iS2004/030368
NR35R36 or OR37; each of R32, R33, R34, R35, R36, and
R37 is, independently, H Cl1_7 alkyl, C2.7 al kenyl,

C2.7 al kynyl, C2.6 heterocyclyl, C6-12 aryl, Cr7_14
al karyl, C3_10 al kheterocyclyl, acyl, or CL 7
heteroa{l)Z,A—'\ or any of 3, R34, R35, 6, and R37

can be-ofpti gl | y taken ther w t-h”i nt Brweni ng

carbon or on-vi ci nal Sy, or N atons tio fprm one or
more five- Meven- nenbe é‘gl_r\langs optiond |y
substi t ut ed by GH; hal ogen, yb, C2_4 nyl:,

C2_4 alkynyl, C2_6 heterocycl{d CG 12 aryl, C,@fl%lm
al karyl, C3 10 al kheterocyclyl a &s, or C1_ 7

het er oal kyl 0 R3, R4 R5 R6, R7, and R8 is

i ndependent Iy‘@—( OCF or- i and” I\IO

58 WO 20 278 %}%3036 ! N H I ' CH2

, or 0° O and (b)H ou N-CHj
nt ,

antiproli er ative age and wherein sal d cor%ound
of fornula (1) and said Goup A antiproliferative

o CH;  -- ,—CH; —- L CH; \_O
N N_ N J—(CH,)sCH
H3C CH3 ’ H3C CH3 b CH3 »and 0 . or R9

has the formula:

(CHR*?),

CHR33
CHR34

|

Z ’

whereinnis O or 1, Z is NR¥R* or OR37; each of R32, R*® , R34, R35, R36, and R
is, independently, H, Cy; alkyl, C,.; alkenyl, C,7 alkynyl, C,.¢ heterocyclyl, Ce.12
aryl, C;.14 alkaryl, Cs_1o alkheterocyclyl, acyl, or Cy_5 heterpalkyl; 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, Cy4 alkynyl, C,.6
heterocyclyl, Ce.12 aryl, C;.14 alkaryl, Cs.1 alkheterocyclyl, acyl, or Ci5
heteroalkyl;

each of R', R%, R*, R, R®, R7, and R%is independently H, OH, F, OCF;, or
OCHsj;; and

W is NO,
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agent are present in anmounts that together are

sufficient to inhibit the growh of said neoplasm
wob@s/ozamsnt ni stered to a patient. 23. The conmpoBCT/USW00630368

claims 21 or 22, wherein said Goup A

antiproliferative agent is dacarbazi ne, mtoxantrone,

bi cal utam de, fl oxuridine, vinorelbine, |eucovorin,

vi nbl asti ne hydroxycanpt ot hecin, tyrphostin, or

docet axel .- 24. .The_conposi.tion of clains 21 or 22,

wher ei n @he c8npounl of \Sorsrrul/@ 61yt omars ="

acepromazi ne, chlorBro i ne,oé nmemazi ne,

fl uphenazi ne, nepazi ne, ~methotri neprazine,

et hoX ' IR Are (91%'11@%& ?ﬁn&ﬁ%ﬁ!’faﬂﬁ{?@é alfi(s), and

prochl orperazi ne,” ~prome i'ne, propro i ne,

t hi et hyheediazhidonigdual ofPeshaile (1) idhdealdazduieA antiproliferative
trifluoperazine, triflupronazine, or conbinations

t hgerdaire pRBentTihanvowmobat fogathet arg iffigieptitoginhibit the growth of

wherein the antiproliferative ent is carnustine,

cFEPingePRs gy ?)‘bgfﬁrﬁ ,ISt?Fgaﬂﬂﬁlpﬁﬁ,%n{rer capt opuri ne,

net hotrexate, mtomycin, vinblastine, paclitaxel,

docet axel , vincristine, vinorel bine,

cycl ophss ghemodpositivhafatdimsid1, ortdywitteadinseid Group A

capeci t abi ne, 5-fluorouracil, _ fludarabine, ) e

r ahtiprolidstetive pgentdt dacarbazins slitsantroaeticalpiagyide, floxuridine,
epirubicin, |etrozol. anastyazol e, fornestan .

oYt e Y rafb g GRINs PR P ety hbfostin, or

| aypgnedii n, bicalutamde, flutam de, nilutam de,

hypericin, trastuzumab, rituximab, or conbinations

thereof. 26. A conposition conprising: 59 WO

2005/ 027842 PCT/ US2004/ 030368 (a)_a Kki ne,siﬂ i nhi bi t(?r ‘
and ( bf4a Thesopmasiion fckmselen 2% visesin thaempppnd of formula

saihd. kinesin inhi.bit ' - . :
DB Fisbao POURG HloBLat AN Safihdine, Sluphenszing, mepazine,
t ﬁ?&ﬁ&ﬁh%&iﬁé{frﬁétﬁbﬁﬂrohﬁziﬂébp&*akin_tehﬁer@h%zhlegﬁor@cﬁﬂ&perazine,
neopl asm when adm nistered to a patient, and with the
pipestisihatinat proaicnazneythistitylparazioesthivpropazete, thaoridazine,
bi s- benzi mi dazgl e conpound, an.endo- exonucl ease
i trflppResAZIng, IPRUPHNBGIAE 04 SeMbiations dheregl, 5 pTp 1 B
inhibitor. 27. A conposition consisting one or nore
pharmaceutically acceptable excipients and a m xture
of ant psnenR| RMpRitRATISaimsr 6 10, Sdicdeifithé afitproliferative agent
consi sts

is carmustine, cisplatin, etoposide, melphalan, mercaptopurine, methotrexate,

; and

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, rituximab, or

combinations thereof.

26. A composition comprising:
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of: (a) a kinesin inhibitor, and (b) a Goup A
antiproliferative agent, wherein said kinesin

WO pivsio218er and said Goup A antiproliferative BOEIS2084/€30368
present in anmounts that together are sufficient to
inhibit the growth of said neoplasm when adm ni stered
to a patient. 28. A kit conprising: (a) a conmpound )
haV|hngtheforrr]uIa(I) RL RO R8B WR6 R4 RS (1), or
a phar tica C abl e salt thereof, wherein R2
is CF %Ehmlh&ﬁ% , CN, OCF3, COCH2CH3,

CAq : sel ected from 60 WD
2005/ o@%g@oﬁ% A N VS
- N GilBereirfsaid kﬁsin%h{bi@aﬁ&@alﬂm&omip&lantlpﬁﬁfeﬂa% agent are

NNCH3 HN --~NCH3 -- N CH3
\ prest i @mwunﬁﬁhaﬁog@f@ﬂza@@éﬁ@ﬁnm mh‘f?&éh? BEOW by %ﬁa&i

neoplasm when administered to a patient, and with the proviso that said
composition does not include a bis-benzimidazole compound, an endo-

exonuclease inhibitor, a PRL phosphatase inhibitor, or a PTP1B inhibitor.

27. A composition consisting one or more pharmaceutically acceptable
excipients and a mixture of anti-neoplastic agents, wherein said mixture consists
of:

(a) a kinesin inhibitor, andl

(b) a Group A antiproliferative agent,

wherein said kinesin inhibitor and said Group A antiproliferative agent are
present in amounts that together are sufficient to inhibit the growth of said

neoplasm when administered to a patient.

28. A kit comprising:

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

RZ N R’
R® CWOY, RO
R R D,

or a pharmaceutically acceptable salt thereof,
wherein R? is CF;, halogen, OCH3, COCHj3, CN, OCF3, COCH,CHj,

CO(CHz)QCHg, , O SCH2CH3,

R’ is selected from:
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(C32)n CHR33 CHR34 | Z whereinnis Oor 1, Zis
NR35R36 or OR37; each of R32, R33, R34, R35, R36, and

WORB05/027842 | ndependently, H, Cl 7 alkyl, C2.7 aP&EN§1004/030368

C2.7 al kynyl, C2.6 heterocyclyl, C6-12 aryl, Cr7_14

al karyl, 03.10 al kheterocyclyl, acyl, or Cl1_7

het eroal kyl ; or any of R33, R34, R35, R36, and R37
can be optionally taken together wth intervening

car bon or on-vi ci naI S, or Nato o formone or

rmref+ - even- eT rings, --optiNmal |y
substi t ut edQJ_y ;>H hal og 498314 al kyl , CZ&;I enyl ,
C2_4 al kynylN-NC2. 6 heter clyl, C6_12 atyN, C7_14
al karyl , C3- 10(H{3kheterocycl agyl , or Cl_ ’
het er oal kyl ; each of Rl, R3, RO—R5, R6, R7, an@HR8 is
independently H OH F, OCF3, or GBBH3; and Wis NO
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PCT/ US2004/ or"( ) a Goup~A antiprolrfgrative
agent ; andXc) truct/ions for adm sterlng Sahd
corrpound@ or mJJ a 1 C} af & ¢ oNpCH; N-CHj |
antiproli ative agent HiGp a pati ent di agnosed vﬁlt h or’
at risk of developing a neoplasm wth the proviso

that said kl& oes not |n de a b| beﬁZ| dazol e
conpound, ﬁdo e} f\l? (6H,);CH
phosph i bi PTP nJHdb' t ; 2)5-H3 9
The kl?fgf c?glrt’]m vvhergﬁ% sai d co ound of formula ;O0f

( n sal ) GroupAantlprollferatlve agent are
b%‘?rﬂ’f % epar ately and in individual dosage

anount s. i
(CHR32),

CHR33
CHR3*

z )

whereinnisOor 1, Z is NR* R3¢ or ORY; each of R*, R33, R34, R35, R36, and RY
is, independently, H, C;; alkyl, C,7 alkenyl, C,7 alkynyl, C,¢ heterocyclyl, Ce.12
aryl, Cy.14 alkaryl, Cs.9 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, Cy.4 alkynyl, C¢
heterocyclyl, Cg.12 aryl, Cy.14 alkaryl, Cs.19 alkheterocyclyl, acyl, or Ci;
heteroalkyl;

each of R', R®, R, R°, R®, R, and R®is mdependently H, OH, F, OCFj, or
OCHj; and

W is NO,
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30. The kit of claim 28, wherein said conpound of

formula (I) and said Goup A antiproliferative agent
wae@shoorsmul at ed together and in individual dosEgEUS2004/030368

amounts. 31. A kit conprising: (a) a conpound having

the formula (1): RL RO RB NRA RS or a

phar maceutically acceptable salt thereof, wherein R2

is selected from CF3, hal ogen, OCH3, COCH3, CN, OCF3,

COCH2CHB, . CQ( CH2) 2CH3, and SCH2CH3; R9 is sel.ected

from 69 WO 2805/ 027842°N -,- VB( -, 0@y ¥0CH3-EJ 0

__~H3 ~NCH3 H3C CHB has“the’é/ nul a: :

PCT/ US2004/ 030368 Q oH ¥3c , K, N-CH3 N-CH3> H3C

and 0 )il apdliFRC LG8 T A2
(c) instructions for administering said compound of formula (I) and said
Group A antiproliferative agent 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.

29. The kit of claim 28, wherein said compound of formula (I) and said
Group A antiproliferative agent are formulated separately and in individual dosage

amounts.

30. The kit of claim 28, wherein said compound of formula (I) and said
Group A antiproliferative agent are formulated together and in individual dosage

amounts.

31. A kit comprising:

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

Rl 1%9 RS
RZ N R’
R W R
R K (),

or a pharmaceutically acceptable sélt thereof,

wherein R? is selected from CFs, halogen, OCHs, COCHa, CN, OCF;,
COCH,CHj;, CO(CH,),CH3;, and SCH,CHz;

R’ is selected from:
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CHR33 CHR34 Z wherein nis 0 or 1, Zis NR35R36 or
OR37; each of R32, R33, R34, R35, R36, and R37 is,
wo p@spemsdent |y, H Cl 7 alkyl, C2.7 al kenyl, QCTUS2004/030368
al kynyl, C2.6 heterocyclyl, C6-12 aryl, C7_14
al karyl, C3_10 al kheterocyclyl, acyl, or CL_ 7
het eroal kyl ; or any of R33, R34, R35, R36, and R37
can be optionally taken together wth intervening

car bon or—non-vi ci na S or N ato 0 form one or
nore fia seven—- d rings, --opti

substitute y H, hal og 1 4 al ky C:S{Fy I kenyl
C2_4 al kyny NC2. 6 hete clyl, 06 12 N Cr_14

al karyl, C3 10(;11 khet er ocycl Oyl , or Cl )
het er oal kyl ; each of R, R5, R6, R7, andHR8 is

i ndependently H, OH F, CI:FS or CHeH3: and Wis

seI ect ed from 63 WD 2005/ 027842 PCT/ US2004/ 030368

' 7—& ", and-\ HIO
//\02a N (b) stru>t‘r‘onsfor N\ni st ering i d
conpoun ormu) a 4§ wiN1H oupNACH; N-CH;
antiproli ati ve agent Hip a patl et di agnosed Wth or’

at risk of developing a neoplasm wth the proviso

that said k| does not in Iude a b| benz m dazol e
conpound, Hhdo-e (T EHe ‘\‘F%‘
phosph %‘ h| bi Q}J—ﬁ PTP fP n%ll bi t of —(@2)5CH; o
The ki t"3of or 3 3vvhere| n §a| congound of ;OorR
f or myl forrrul ated for i ntravenous,

i ﬁ?%géﬂ?ﬂﬁ'r, subcut aneous, buccal, inhal ati on,

rectal, topical, or oral adm r'li stration. 33. The kit

of claims 28 or 30, wherein said ggnpound of formla

(1) is selectedfromchlorprd e and

trifluoperazine. 34. The kit ofl clains 28 or 30,
wherein said Goup A antiproli ive

CHR34

Z ,

whereinnisOor 1, Z is NR*R* or OR37; each of R32, R® , R34, R® , R36, and R*’
is, independently, H, C;7 alkyl, C,.; alkenyl, C,.7 alkynyl, Co. heterocyclyl, Ce.12
aryl, C;.14 alkaryl, Cs.1o 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, Cp.4 alkynyl, C,.4
heterocyclyl, Cs.15 aryl, C7.14 alkaryl, Cs.9 alkheterocyclyl, acyl, or Ci7
heteroalkyl;

each of R, R3, R4, R’, R6, R7, and R® is independently H, OH, F, OCFs3, or
OCH;; and

W is selected from NO,
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agent is selected fromcarnustine, cisplatin,
et oposi de, nel phal an, nercaptopurine, nethotrexate,

wOorRaosysien, vi nbl astine, paclitaxel, docetaxel PCT/US2004/030368

vi ncri stine, vinorel bine, cycl ophospham de,
chl oranmbuci |, gentitabine, capecitabine,
5-fluorouracil, fludarabine, raltitrexed, irinotecan,
t opot ecan, doxorubicin, epirubicin, |etrozole,
anastrazol e, _ fornestane exenest.ane, tanoxifien, ,
t or enof Pne, goser el n, upor?$|n: WAl wEBti e
flutanm de, niIutan&ﬂe ypeq;é n, trastuzunab,
rituxi mab, and conbi nations thereof . 64

(b) instructions for administering said compound of formula (I) with a

;and

Group A antiproliferative agent 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.

32. The kit of claims 28 or 30, wherein said compound of formula (I) is
formulated for intravenous, intramuscular, subcutaneous, buccal, inhalation, rectal,

topical, or oral administration.

33. The kit of claims 28 or 30, wherein said compound of formula (I) is

selected from chlorpromazine and trifluoperazine.

34. The kit of claims 28 or 30, wherein said Group A antiproliferative
agent is selected from carmustine, cisplatin, etoposide, melphalan,
mercaptopurine, methotrexate, mitomycin, vinblastine, paclitaxel, docetaxel,
vineristine, 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, rituximab, and combinations thereof.
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