WO 2007/011962 PCTIUS2006/027907 TREATMENT OF CANCER CROSS-REFERENCE [0001]
This application is related to and claims priority to U.S. Provisional Application No. 60/700,446, filed
July 18, 2005, which is incorporated herein by reference in its entirety. BACKGROUND OF THE
INVENTION y000@2]7Garseer is a serious threat to modern society. MalignaR€Taeeratrsy gowths, due to
their unique characteristics, pose senR@®sSIOtEeNgES OLINOHEBrN medicine. Their characteristics
include uncontrollable cell proliferation resulting in unregulated growth of malignant tissue, an ability to
invade local and even remote tissues, @RDSSQHHEMGJE lack of detectable symptoms and most

signifi g@%i}c (fwlack of JJECUV‘?&EQSW% daq récre%% rgﬁ%gg{ﬁ g%ggp in any tissue of

any or dfogy'o dancers arI Jefi anlsms such as genetic
susce[iﬁbjIﬁg/”r‘@l@;éﬂﬁoﬁ&mhélﬂyéaka@%dvﬁmp@esspomm‘égdehﬁrmrhﬁéﬁapwéwgsﬁﬁfﬁﬁmunologlc
disorders have all been linked to a malignant cell growth and transformation. Cancer encompasses a
large category of medical conditions, affecting millions of individuals worldwide. Cancer cells can arise
in almost any organ and/or tls§f§6?%%]8§ RENRFIN Fgmn cells in a part of the body begin
to 9rowmd]fEﬁﬁééﬁtﬁa@uhMWb&bdmciy@emmﬂambamtmﬁmmiethﬁir of abnormal
cells. [0004 T ere are ma types of ¢ ger, in luding, brea: ng.-Qvar Q,% prostate,
pancre St GSRt] egﬁ%cféﬁ}/ﬁegrﬁ%l K ?J?rgenllﬂﬁygso%mrer%?gt né"rr%%%lb #gaﬁgﬁtéﬁéa}\?gf (I%a%ére surgery,
radiatidncihdeapyoandlchemethsraifyratongenylinpitewsegniatd sreunburtrasiiea Bave g8rious

consequenceas. .For example jall freatments foronarian GaRcalman reskibinddediity. Some

treatments $’or cerwcaﬁ cancer an%ega der cancer may cause mfertﬂlty and/or sexual dysfunction.

Surgicavpieatured T tictEpiriaibatiecdasicer ?ﬁfﬁﬁ?&@ﬁrﬁpﬁmlﬁ?’%&%emovw of the pancreas

and Camﬁﬁﬁqy@al%&@%aﬁlh@&&éﬁ@ntB@;ﬂﬁ&@@&fﬁﬁ@@gﬁamysagaemwm@wmmM& femoval of part
of or the entire breast. Some surgical procedures for prostate c ncer cam‘?~I rlsl(/hsorléelnary
Cant

incontifeIeR SREPFATBIEARERAPRET FELR At SRS THRRyRERESY ?é]ﬁ?gogﬁe THhatve” Signi
post- Oﬂﬁf@éééﬁem&ifbﬁﬁxéhmrlﬂa&myaﬁcbﬁmhnrHMQﬁlﬁ@r&&@éﬁwamﬂi e bvdhe canterons lung tissue.

In additio nts oth lung cancer and ang ther lun dls%@ hysema or
2did ey

chronic® Bﬁo%? Wﬁ'sal%yplgg 1én>1<per|énetll:e ah hcres aessi%st ﬁSﬁS‘F ess o?nbreé%lﬁ? f?ov%g the surgery.

1 affecting millions of individuals worldwide. Cancer cells can arise in almost any organ and/or

tissue of the body. Cancer develops when cells in a part of the body begin to grow or
differentiate out of control. All cancer types begin with the out-of-control growth of abnormal ‘
cells.

| [0004] There are many types of cancer, including, breast, lung, ovarian, bladder, prostate,
pancreatic, cervical, and leukemia. Currently, some of the main treatments available are surgery,
radiation therapy, and chemothefapy. Surgery is often a drastic measure and can have serious
consequences. For example, all treatments for ovarian cancer may result in infertility. Some
treatments for cervical cancer and bladder cancer may cause infertility and/or sexual dysfunction.
Surgical procedures to treat pancreatic cancer may result in partial or total removal of the
pancreas and can carry significant risks to the patient. Breast cancer surgery invariably involves
removal of part of or the entire breast. Some surgical procedures for prostate cancer carry the
risk of urinary incontinence and impotence. The procedures for lung cancer patients often have
significant post-operative pain as the ribs must be cut through to access and remove the
cancerous lung tissue. In addition, patients who have both lung cancer and another lung disease,
such as émphysema or chronic bronchitis, typically experience an increase in their shoriness of

breath following the surgery.



[00ffS Radiation theraphy has the advantage of lulling cancer cells but it also damages non- cancerous
tissue at the same time. Chemotherapy involves the administration of various anti- cancer drugs to a
patient but often is accompanied by adverse side effects. [0006] Worldwide, more than 10 million
people are diagnosed with cancer eve_%;year and it is estimated that this number will grow to 15

=t

million nEfBEA Jextiafier Rar i Sho At aniaer ebkidise spuasiirshl i HABOHIAZEP BPTL2% of the
deaths waxldydderdhers fenmans mieethimethindsHakoan Keakcanetty ResRmMeads can

provide the basis for pharmaceutical compositions  useful in the prevention and treatment of cancer in

humans3REFD BRI APALRE BB EFFR sereuumeaist-RyadY ar §R i BEen identified. These drugs
B 03 e o B e e N N o
464, issued on Nov. 7, entitled "Aromatic Nitro and Nitroso Compounds and their
Mot TR A A G GERPE f 0PGRS PRENH 678 BT e PSS, 1007
entitled siAnaitisdicdditiie andNitose CringahiedsadnostheiWiaialbkies ddeefil asednitviratiadd Anti-
tumor A er%tgd;l at Nobgz,o e%g%ﬂa%ﬁu Sdcon [r)c%%"z 1b999 ?ntit d "Meethtoc%f of Treatings Cancer with
Aromati(%ﬁltro AR NATOS0 ompounds and their Metabanas™ the diaclostres o Which are
incorpormm&ﬂmw@am.wmwa@iérmmmﬁl@iﬂsieﬁ_()@@amﬁae_ present disclosure
relates agpgrally {gmetbors abireaiment.of Wimorigenie dissgses using aramatic nitrabsnzamide

compounds and their metabolites. More specifically, it relates to the ﬁ~se of the nitro compound
4-jodo-3cArpPEKEaRidacs asiRe el Mtdcksumbe sabirrimelr Umetabdlite SP4i84! arspeédug thereof in

suppressigg. anddohibiHag:tu RIS LR ﬁ&?@%ﬁ@'@&%@ﬁé&é o sk asResatdhe doygntion, there
is provided the use of a compound of formula (Ia) 0 c-wrh 7R. Rz wherein R,. R2, R3, R4. and R5

are. indePEHIHIF SR IR -ETE grody SBhsié g bt iﬁ%ﬁ%@%rﬁ%ﬁ&%ﬂﬁégrﬁmﬂﬁitro. iodo,
bromo, fltkesrahiRreife atd)atsyh (CirbmalkanyHé3vietdh siraloaikehianrdapiierydl wigerein-at least
two of the five R;, R2, R3. R4, ubstiments are al s hydr. . at_least one of the five
substitue“ﬁ%cér%ég aygaﬁitﬁ)g'%%%?eg}ss %#&gﬁ%?&gg%%{}gﬁg@ J%I&%‘?‘ﬁ?o s always iodo,
and pharthaceutitalracedpthite sad NithexeGhnpdnadnani facikéeoibalinetiterdsolturésedting

ovarian cw?ﬁ%fgf%r % 1@% 8(?3]3@&%%%&09}%%%9@%5& the invention,, there is provided the use of a
compound 0 Srmuta (la ' ‘

SUMMARY OF THE INVENTION
[0008] The present disciosure relates generally to methods of treatment of tumorigenic diseases
using aromatic nitrobenzamide compounds and their metabolites. More specifically, it relates to
the use of the nitro compound 4-10do-3-nitrobenzamide or a salt, solvate, isomer, tautomer,

metabolite, analog, or prodrug thereof in suppressing and inhibiting tumor growth in a mammal.

[0008a] In a first aspect of the invention, there is provided the use of a compound of formula (1a)

S

(dn)

g,._..___‘

wherein Ri, Rz, Rs. Ry, and R; are. independently selected from the group consisting of
hydrogen, hvdroxy, amino, nitro, 1odo, bromo, flure, chloro, (C,-Cg) alkyl, (C;-Cg) alkoxy, (Cs-
Cy) cycloalkyl, and phenyl, wherein at least two of the five R, R, Rs, Ra, and Rs substituents are
always hydrogen. at ieast one of the five substituents are always nitre, and at least one
substituent positioned adjacent to a nitro is always iodo, and pharmaceutically accepiabie salts

thereof, in the manufacture of a medicament for treating ovarian cancer.



0 c-W, Rs I R (la) wherein R. R. R;, R;. and R; are. independently selected from the group consisting
of hydrogen. hydroxy. amino. nitro. iodo. bromo. fluro. chloro, (C,-C6) alkyl. (C;-C6) alkoxv. (C-- Cr)
cycloalkyi, and phenyi, wherein at least two of the five R). R-,, R-,, R4. and Rs substituents at-, always
hydrogenjoatépast oee afdthedivershibstituents thee &#waysinitie aadiat teasbontosidsstinaght) positioned
adjacent to a nitro is always iodo, and pharmaceutically acceptable salts thereof, in the manufacture
of a medicament for treating a cancer selected from the group consisting of an ovarian
adenocarcinoma. and an ovarian adenocarcinomd that has migrated into the abdominal cavity. [0009]
In one aspect of the disclosure, a method for treatment®f cancer and disorders associated with.
cancer is provided comprising administerigg of pharmacegical compositions comprising a compound
of formula (la) with one or more additional ph ,ﬂ(aco ically acti® agents. In another aspect, a
method for treaunent of cancer and disorders associaled with cancer is provided comprising
administering a combination of a compou a ) and buthionine sulfoximine (BSO). The
compound of formula (Is) can also be administered in combination with a benzopyrone compound of
formula (I1), with or without BSO. 100101 In some preferred embodiments of the disclosure, the
cancers are ovarian cancer, endometrium cancer, cervical cancer, pancreatic cancer, bladder cancer,
eye cancer, centralanairvBusRsyste.cant r; akidinelgmanicar; thyraitcdnoe thargoaiungcsmeer] In
zg;gieng;fgegqg?g%%rparg%@sgmhe .&%%‘?65o;j‘f;?o%.r?f@r%%;ﬁ{%{‘q @95"6('; GRreinpmas rastinfiltrating
ypeé, breast intraductal carcinoma, breast mucinous carcinoma, promyleocytic
leukemizin dhaparphendl abloSehermaivananananasarctiooRia RN RyaiaradebasaEsiRamRa that
has migrated into the abdgminal ga\%it i pgos&ate adenocarinoma, a transitional cell carcinoma of the
blacider, SN EoRHEIBE oA S e ) A g oAT B 27 AU ROCRFEt GHLch S PG SARE BERY, an
adenocageinirnadndiesendealiepithelivips and ahdsheanasiutosenaecpsefeirediembadihents; the
cancers are breastpinfljltrati%gccagci ma o%‘. lobular bype, breast intraductal carcinoma and breast
mucinouS Cardnoma. I%Iggmea%lre effed empbodiments, the cancers are colon cancer, prostate cancer,
liver cancer, leuskemial fivontes anchimetanama ofGo1dtdnasomenpreferiech £ minb elinoeatsuof the
abovementioned aspec ggt@aes R}r@gtn&di clﬁsure the freatment further comprises surgery, radiation

: ed g foral i
therapy,ac e@?ﬁgfﬁlenra%?, gene therapy, I e apdorminal cavirs

j0009] In one aspect of the disclosure, a method for treatment of cancer and disorders associated

with cancer is provided comprising administering of pharmaceutical compositions comprising a
compound of formula (Iz) with one or more additiona! pharmacologically active agents. In
another aspect, a method for treatment of cancer and disorders associated with cancer is provided
comprising administering a combination of a compound of formuia (Ia) and buthionine
sulfoximine (BSO). The compound of formula (Ia) can also be administered in combination
with a benzopyrone compound of formula (1), with or without BSQ.

6010} In some preferred embodiments of the disclosure, the cancers are ovarian cancer, endometrium cancer,
cervical cancer, pancreatic cancer, bladder cancer, eye cancer, central nervous system cancer,
kidney cancer, thyroid cancer, and a lung cancer. In some preferred embodiments, the cancers
are mammary gland ductal carcinoma, breast mfiltrating carcinoma of lobular type, breast

mntraductal carcinoma, breast mucinous carcinoma, promyieocytic leukemiz in the peripheral

Za



immunotherapy, or a combination thereof. In some preferred embod'iments, the administration of the
compound is intravenous. In some preferred embodiments, a poly-ADP-ribose polymerase (PARP)
molecule is inhibited by the compound of the present invention. in some preferred embodiments, a

tumor cell. updergoes.apaptasis..cell cycle arrest, and/or necrosis in the subject after the
adminisﬁ’é?gwﬁlvéa%ﬁmgﬁﬂ?ﬁr% ASRYTIRR e BT e esThiE BrSSEYaRRde%0 compositions

of matterzhdohphal naiteldipalscamiesitanmoang iorandibadsHr theihvge: iorthe teadaent of cancer.
For exa%&&ggw gsition. of the dis%gsot" can be a combination of two orgore compounds
erein an O

describe O A combination of W oF ThaTe ForR R ?@&?ﬁ%%ﬁﬁ%o BskfBed herein. A
pharmacetsicaanpusiti dre oftineal ispitstirernray bémeempasifio soshitatiéfordaridiatration to a
subject. BRI RESONQEIHEEIGURE 13) Fig, 1 depicts the effect of a nitrobenzamide
compound o%llzt]he 13T4731%reast car?ber Cﬁeﬁ?iﬁﬁqg,%\]ﬁ%fggn ve\?tl?%a%t tﬁle%%gﬁcreatc%rgrﬁog?abﬁ' ionine
sulfoximibPe{s SOF IO FFHErpIad dpRam e eifaet ohmbiodibentzathideasrisaen zopyromsgompounds on

the Ovcagd,and skeu3iavatancanaii-fal g yvith angyithout the co-treatment ofBSO. [0015] Figs.
3A and 313 depicts the effect of nitrobenzamide and benzopyrone compounds on a lung cancer cell

line, with SHA ST BB radeRErsT B S0 o rIBTIIge 4 a5t e sttt 5 AittSbenzamide and

benzopyrape-semaeunds-oromBigcaneer, catiing, Withandnithaut s, cesieatmgrt of BS 0. [0017]
Fig. 5 depicts the effect of a nitrobenzamide compound on the TUCCSUP bladder cancer cell line.

[0018] Fit] B RN L BTN Oh T2 a0 i S ST S R BRa B RFende BTaTEdigte cancer
cell line, withansmyithalistineoetreatie sboiBHel1A Ll toi@imeae picts the, Bifegbafenitrobenzamide
and benzopyrone ¢ nds.on rostat ncer cell line, with and without the co-treatment of
Be0. 3 e B e oS e AR FETB P P88 Bamicie and
benzopymwrétefpoerdsas aatamerceeicundgrgeroaibtimsiayittl anyvdiwitiresit dne/contreatinantiaf BSO.
10021] Fige denieed alesi ol airapepamisand henganyons, caounds on a pancreati

ig.

cancer cell line, with and without the co-treatment of BSO. ( depicts the effect of
nitrobenZ &% dd Bindissdarzopytopciesrmpetiners shreafrrefouenasytet! CaIN AR RURHENE without the

co-treatment QfBRQeir use in the treatment of cancer, For example, a composition of the disclosure

can be a combination of two or more compounds described herein and/or a combination of two

or more forms of a compound described herein. A pharmaceutical composition of the disclosure

may be a composition suitable for administration to a subject.

BRIEF DESCRIPTION OF THE FIGURES
[0013] Fig. 1 depicts the effect of a nitrobenzamide compound on the BT474 breast cancer cell
Iine, with and without the co-treatment of buthionine sulfoximine (BSO).
[0014] Fig. 2 depicts the effect of nitrobenzamide and benzopyrone compounds on the Ovear3
- and Skov3 ovarian cancer cell lines, with and without the co-treatment of BSC.
- [0015] Figs. 3A and 3B depicts the effect of nitrobenzarmide and benzopyrone compounds on a
hang cancer cell line, with and without the co-treatment of BSO.
'10016] Fig. 4 depicts the effect of nitrobenzamide and benzopyrone compounds on a lung cancer
cell ine, with and without the co-treatment of BSO.
[0017] Fig. 5 depicts the effect of a nitrobenzamide compound on the TUCCSUP bladder cancer
cell line.
[0018} Fig. 6 depicts the effect of nitrobenzamide and benzopyrone compounds on 2 prostate
cancer cell line, with and without the co-treatment of BSO.
[0019] Fig. 7 depicts the effect of nitrobenzamide and benzopyrone cormpounds on a prostate
cancer cell line, with and without the co-treaiment of BSO.
3



[0023] Fig. 11 depicts the effect of nitrobenzamide and benzopyrone compounds on a cervical cancer
cell line, with and without the co-treatment of BSO. [0024] Fig. 12 depicts the effect of nitrobenzamide
and benzopyrone compounds on an in vivo subcutaneous breast cancer model, with and without the

co-trgatmentwb@&@o{g)g}gﬂ Fig. 13 depicts_the effect_of 4-Iodo-3-nitrober}z@fy@(§g}m/@§g,@AR3 (human
ovarian, FAROR/C BATIALSENAE L, MOReLID e MG 030110, A it (g llsghen body

weight &urln evaluation o zamide In uman ovarian
adenocekeieonid) iensaiafndwitbin thade-wrgencf00f BPRig. 15 depicts the effect of

6-amin<ra'éz'ﬁ>g91 Hr LDGRRARY BREL GREGRM A RATAR: AMPAME 23 0CANGEE PhidednRuse
xenografts. [00 I_Flg. 1361 delflc‘ts the effect of 6-amino-5-iodo-2H-1-benzopyran-2-one (BP) and

4-10do-8814i T @A Fiiherd ey eoaas B89) cancer nude mouse xenografts.

DETAILjg@2 1 ESCRIRENIN G Tkt JNVENIAQMdetinitinns o3Pz chlighandanide sampatind(s)”
means a compound of the formula (la) (Ila) 011 :NH '%3 wherein R1, R2, R3, R4, and R5 are,
indepeﬁ&%ﬁ?ﬁfggIB’&?eH’Wb?ﬂ%’@%?Bﬁ%‘%S?@EW%° gen, hydroxy, amino, nitro, iodo, (Cl -C6)
alkyl, (Gbecs) BifcaXyi (L8 @e k- fiyclodidptobnd aphiényhdbherepyattaashiumds therfiverR4l, R2, R3, R4,

and R5 substituents are always.hydrogen, at | o) the five substituents are always nitro, and at
st ot S SR PR IO 3003 D055 BE T 820061027807
adjA66444P4] Hipi V2l dayisiyiig-efirsel O Plisnbeiamidalpd beepbne SABIPSERGR 68, 48 Ghieve, tautomers,

metabolites, ARRINESAIPLAILAR NG G0l Bl BRn&S R %oandR3canmies be a halide such as
chloro, fluoro, or bromo. [0030] "Sur%e_gé means any therapeutic or %:}%gnostlc procedure that involves

methodl@4P8LEen Crdmeitiarky sffest ofctiafrrivniiraberstitsdn O¥k R HBUR T YRTGMan or other
MmammalddfoRiREuneaF CHRNYR nisheeRialiRrgisgnostic effect. [0031] "Radiation therapy” means

eXpoSIng B BT e e 2 DIE Ry W et B A6 Evatuation of 4-Todo-3-
nitrobenzamide in OVCAR3 (human ovarian adenocarcinoma) xenograft model i nude mice.
[0027] Fi g 15 depicts the effect of 6-amino-5-iodo-2H-1-benzopyran-2-one (BP) in mammary
(MDA MB 231) cancer nude mouse xenografis.
[0028] Fig. 16 depicts the effect of §-amino-5-iodo-2H-1-benzopyran-2-one (BP) and 4-Iodo-3-
nitrobenzamide (BA) in mammary (MDA MB 231) cancer nnde mouse xenografis.

DETAILED DESCRIPTION OF THE INVENTION

Definitions
- [0029] “Nitrobenzamide compound(s)” means a compound of the formula (Ia)
| | (Ta)

[
C——NHp

Rs Ry

R4 Ro
Rs

wherein Ry, Ry, R, R4, and R are, independently selected from thelgroup consisting of
hydrogen, hydroxy, amine, niiro, iodo, (C; -Cg) alkyl, (C1 -Cg) alkoxy, (C; -Cq) cycloalkyl, and
phenyl, wherein at least two of the five Ry, Rz, Ra, Ry, and R substituents are always hydrogen,
at least one of the five substituents are always nitro, and at least one substituent positioned
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limitation x-rays, gamma rays, and neutrons. This type of therapy includes without limitation
external-beam therapy, internal radiation therapy, implant radiation, brachytherapy, systemic radiation
therapy, and radiotherapy. [0032] "Chemotherapy" means the administration of one or more

anti-cancer d{gsmHeias antineoplastic chemotherapeutic agents, chemepigyapiativesagents,

and/or other agents to a_cancer. patient by various.methods, including intra al, intramuscular,
intrapeATHHEE Oif %cgﬁv @ﬁd@ﬂa?aﬁ%éo&%ﬁ%%ﬁrﬁ%ﬁ%ﬁﬁé% cor [:[r%hsaqgvt%%?ﬁgi%? gé form of a
suppositatymd) emnthiiiapysmnghegveinpichéesiir§erRioRh Ralead Fogemmseo bpadetsia surgical
procedgﬁgmg% EaErov it(,) Iafter%_ur@%gry or radiation therapy to prevent the growth of any remaining
cancer cells’in e"bo‘dy.‘to%% f e terms "effective amount" or "pharmaceutically effective amount"

refer tol&036httitgcoylt metfisieny drosnpitistanéisgentitdprovie the dushes B A3 peutic,
and/lor praphviactic sesidh, ThatiesHibeanhe edvionapdior aligmationet Hesignsosymptoms, or

causes of a disease, or any other desired alteration of a biological system. For example, an "effective
amountrrsiepsdraative. reasdiaha ereeHiotEeritrobenzamide compound as disclosed herein per se

or a conpaas|tiatermi igingrermiiehansaimide-eampaUidineseipy redjuited tachrdvigierahotimically

determ BB oA R B R St UG, BpER oGt oG g e 0
"pharmagettitaibtachepiahaitoniphditac tlogical matos praibiebis rrshyiber st syidbwhich is not
biologicl%gya%%ggrwise u Pﬁéﬁﬁ‘?f@#@e" the material may be administered to an individual without

causing any un eairabie bid ogica cts or interacting in a deleterious manner with any of the
comporiéfizlof Gewothprasiiomanny e Adnisisariamebone 3 sRrR e NSHERMAY *Ultits grammatical

equivalents as tised ereinnehideachisyiogmdhieraautic benefitandisacpiamylacic benefit. By

therapeutic benefit is meant eradication or amelioration of the underlying disorder bein% treated. For

examplEanacAREITEEP pAAEALS WPafe PR ITACHIONS SFaliBEABHSF A BERABAS the underlying
cancer. s aG W@ A00T/0%] 262:RETAL 5RRA6/ATANE  tndati ehfitbie teaasstsithipVe'd with the

eradication or amelioratio of,ong or more of th_ h Iﬁloa!? icea Symptoms asso iate r"‘é'éﬁ fhe
underly P ERRETRNGTEY AT S ARISFIOSHRETY |§° %H}s/erveg it tlhe p%lent, no w%ﬁsta}g&ng the fact that
the patientemayesitilaferafiligterionitiiitimnihetepyingdisontitre Eorproshyiattieadsngfittganethod of the
inventier nay &% gg&{f(‘)rmed on,

[0033] The terms “effective amount” or “pharmaceutically effective amount” refer to a nontoxic

but sufficient amount of the agent to provide the desired biological, therapeutic, and/or

prophylactic result. That result can be reduction and/or alleviation of the signs, sympioms, or

causes of a disease, or any other desired alteration of a biological system. For example, an

“effective amount” for therapeutic uses is the amount of a nitrobenzamide compound as

disclosed herein per se or a composition comprising the.nitrobenzamide compound herein

required to provide a clinically signiﬁcant decrease in a disease, An appropriate effective

amount in any individual case may be determined by one of ordinary skill in the art using routine

experimentation.

[0034] By “pharmaceutically acceptable™ or “pharmacologically acceptable” is meant a material

which is ﬁot biologically or otherwise undesirable, i.e., the material may be adminisiered to an

individual without causing any undesiraBEe biological effects or interacting in & deleterious

marner with any of the components of the composition in which it is contained.

[0035] The term “treating” and its grammatical equivalents as used herein include achieving a

therapeutic benefit and/or a prophylactic benefit. By therapeutic benefit is meant eradication or
amelioration of the underlying disorder being treated. For example, in a cancer patient,

therapentic benefit includes eradication or amelioration of the underlying cancer. Also, a

5



or a composition of the invention administered to a patient at risk of developing cancer, or to a patient
reporting one or more of the physiological symptoms of such conditions, even though a diagnosis of
the condition may not have been made. Nitrobenzanaide Compounds [0036] Compounds useful in the

present invengenargefdgprmula (la) 0 11 C-NH2 RS * R, (Is) | R4 R2 Rs-WhersihRheR2, R3, R4,
and R5 are,.independently.selected from the group consisting of hydrogen, hydraoxy, amino, nitro,
o, (IR A DT STty 1 oy A RE 2 oS A A A VS LAkt two of he fve
RI, R2, @Eysm,»@m @ﬁlﬁmhmiamis_taat@vaimm_ygﬂ@eﬂyiggrdisatdmt}mbapﬁnhmﬁme@ﬂmﬁwents are
always o, and,ahIeastane suhsilenh posltianed Aflassat a0l s alnare a0

ablé salts, solvates,

pharmaceutlca y accept S, S Isomers, tautomers, metabolites, analogs, or prodrugs

thereof. RtielRAnREs@deraigpsovanlatto brelihalisethoda e ibverbiofiusts beprformsd[0o37] A
preferred, COMMAHEH R IOHRHR RS LM 004 1988 R US2O08044904 Bnldr GrNH2 NO2

4-iodo-3-nitrobenzamide (BA) [0038] The present invention provides for the use of the aforesaid

&
nitrobenpaiaé réa?ﬁ%%%rsowqwﬁém@ﬁw@&@a%@%ﬂe@@ﬂ At i Rt e PR AbeH®INa in a

mammagy.ghaiei oPthe cdaimsmhisukamirdnetisdingacute promyleocytic leukemia in peripheral blood,
ovarian cancer, lung cancer, bladder cancer, prostate cancer, pancreatic cancer, and cervical cancer,
as well aéitrobenzamide Compounds

[0036] Compounds useful in the present invention are of Formula (1a)

C——NHy

(Ta)

R

wherein Ry, Ry, Rs, Ra, and Rj are, independently selected from the group consisting of
hydrogen, hydroxy, amino, nitro, iodo, (C; -Cy) allcyl, (C: -Cs) alkoxy, (C; -Cy) cycloalkyl, and
phenyl, wherein at least two of the‘ five Ry, Ry, Rs, Ry, and R; substituents are always hydrogen,
at least one of the five substituents are always nitro, and at least one substituent positioned .‘
adjacent to a nitro is always iodo, and pharmaceutically acceptable salts, solvates, isomers,
tautomers, metabolites, analogs, or prodrugs thereof. R;, Ra, Ry, R4, and R can also be a halide
such as chloro, fluoro, or bromo.

[0037] A preferred compound of formula Ia is



other cancer types described herein (U.S. patent no. 5,464,871, U.S. patent no. 5,670,518, and U.S.
patent no. 6,004,978 are incorporated herein by reference in their entirety). The present invention also
provides the use of the aforesaid nitrobenzamide compounds for the treatment of Gleevac (Imanitib
Mesylate) resigtailpatiept population. Gleevec is a tyrosine kinase inhibitpg {0338 dsre¢me preferred
embodiments, the nitrobenzamide compound%of the present invention are used for the treatment of
breast cancer, particularly, mammary gland dgictal carcinoma, breast infiltrating carcinoma of lobular
type, breast intraductal carcinoma and breast __ggn%]s carcinoma. In some preferred embodiments,
the nitrobenzamide compounds of the present invention are used for the treatment of ovarian and
endometrial cancer. In still further preferred embodiments, the nitrobenzamide compounds of the
present invention are used for the treatmen LIng and colon cancer. [0040] In some preferred
embodiments, the nitrobenzamide compaqunds of the present invention are used for the treatment of
bladder and prostate cancer. In some preferred efibodiments, the nitrobenzamide compounds of the
present invention are used for the treatmentQf liverand pancreatic cancer. In some preferred
embodiments, the nitrobenzamide compounds of the &@%ent invention are used for the treatment of
leukemia, cervical, glioma, and melanoma. [0041] In still further preferred embodiments, the
nitrobenzamide compounds of the present inJention are used for the treatment of cancers derived
from stem cells. In breast cancer and dtiedodaliivaaesestideproportion of tumour cells -'cancer stem
cells' - have the capacity for extensive prolifera Jand transferral of the tumour. An alteration in stem

cell fatel ORRBL idwbrensaliplestian sreTiteuiigenem o thsefemmidanveeme Haids SOMeLPYs at least as
long as #halefie MR 0%/ 962 RCTASRA06AIE00f tharbiaastisimalieltithel theyrire"th™o'ught to

be susceptible to multiple genetic hits which cumulatively may result in t mér formation. Many

cancersiOSEP A S TKERE SPGB ACISPEBIBACOSFILE F FMdE REEPAPEA RIS A BB AR ed with cells
throughpiglifenfutthedmruaialenprationsdhal) attetiec dirensadceriikelycimdrave eetiused during the
tissues' formative period, when . cells, are djviding exponentially 42] The s l.compartment,
now ide%ﬁ?ﬁé&"ﬁ??fé}’@e?ndav& P éls‘?ﬁee*?é?n bgaa%ﬂwga%%g‘éfé?é b[s)[g) g%?e”@éli%ﬁgggw%“ with the
exclusivid. frerserative HO a7 fome wabapt el Sisteindy titoughoutithie avgansniddifgsimtontrast with
diferenfiRiees s SRR ehe s fsaRis Al IRaL IS AGRITHIPHE RRAYIAL nd a shor

lifespan. act that several mutations are necessary for a cell to' become cancerous may suggest

that in rfdesrielpanitb Mesdiehseigyot patient population. Gieevec is a tyrosine kinase inhibitor.
[0039] In some preferred embodiments, the nitrobenzamide compounds of the present invention

are used for the treatment of breast cancer, particularly, mammary gland ductallcarcinoma, breast
infiltrating carcinoma of lobular type, breast intraductal carcinoma and breast mucinous
carcinoma, In some preferred embodiments, the nitrobenzamide compounds of the present
invention are used for the treatment of ovarian and endometrial cancer. In still further preferred
embodiments, the nitrobenzamide compounds of the present invention are used for the treaiment
of lung and colon cancer.

[0040] In some preferred embodiments, the nitrobenzamide compounds of the present invention
are used for the treatment of bladder and prostate cancer. In some preferred embodiments, the
nitrobenzamide compounds of the present invention are used for the treatment of liver and
pancreatic cancer. In some preferred embodiments, the nitrobenzamide compounds of the
present invention are used for the treatment of leukemia, cervical, glioma, and melanoma.
[0041] In still further preferred embodiments, the nitrobenzamide compounds of the present
invention are used for the treatment of cancers derived from stem cells. In breast cancer and
other malignancies, a proportion of tumour cells - 'cancer stem cells' - have the capacity for
extensive proliferation and transferral of the tumour. An alteration in stem cell fate and growih

may play a role in tumorigenesis. Epithelial stem cells have a life-span at least as long as that of
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accumulate in stem cells. As cancer stem cells self-renew, it follows that they may be derived either
from self-renewing normal stern cells, or from more differentiated cells that acquire peculiar properties
of stem cells. Consistently, a tumor can be conceived as a tissue, including both "differentiated" cells,
and a subsetyf "manserwsiem cells”, which maintain the tumor mass, and&reiikalysrespensible for
formatign.Qf secondary.tumners.(metastasis)..Hence, .ni ' t invention can be
used togf%“f)gfg cgﬁcgg tufl‘e%r%]\&é% rc?r%kg?g?ﬁ ige gé%ﬁ&&%%%%%‘réa #ﬁ%ﬁ%ﬁ%&s a nonclinical
pharmacolotpyivfliogo:Suittobemzdmideti¢BA)Vienbsararrsusioh andass e ipsiinaydcalatand also in

mice, rajg, and dagsun Yire B, inhikied e pilicationof auariet, abhumanynor cells including

breast, colon, prostate, cervix, lung, ovarian, melanoma, Iymphoma, and leukemia. In vivo, BA was

evaluafsytpiices/theilloas iin Mo Hiaats BF SrlintagerESscwiTeaaHig BF HiTuas JeRRI BoRfT i tration of

BA inhiiten Wenosaraii:ip dhsoRumamyovarian adenocarcinoma xenograft model in both nude and
SCID mice, and positively affects the survix%[lr%; %of.an%irg}gls ex o§ed to the drg 4 ivtfn glaily or twice

Weekly.[qmﬁﬁh?ﬁéem\ﬁég foama AEtimy B BIiowWed By & SALRTSS A SR out period is
based gnhiee seatlisafkihadore-clinibahe wtiation mbthegasfficainelimehsakdtyndiBisfoO#5] It has been
reported that.nitrobenzamide, compounds have tive.cyt icity, URO lgpant gancer cells but
not up&%‘ﬁ%%ﬁ%?i&gﬁé’ﬁtg%%ﬁ%‘esr %%]HE? %"élé%ﬁﬁ%‘%ﬁ%ﬁ%ﬁ%@?@%ﬁ?ﬁcﬁ%&s{éﬁ%{%:77_03-’7707 (1992).
In one enthouitiefititre nivebstarhitedonipd arbisttlifoadin Thelmbthydssrahepréssht invention

may GXQJQE&E%gargedﬁ%iy&%@%@%@&&umw@%ﬁgetmﬁa@mm@fsa@m&%@mmﬁa@een

reported that the tUmorgenicity of nitrobenzamide and nitrososbenzamide compounds is_enhanced

when BSOTEHERTsEsHd 45 Cames SN S ine g & ara thaBionERY &5 BHEFhacol.

50(5):705nél AH02F - Buthioning s ke, (BS3hmbitsi garai a:di \W0s 20 4611962
PCT/US20061027907 dl ("amyl(fl 'ste~Y'h~'s~h42}eta~'~" & 1t'e'é/ enzyme in the.b{iJ synthesis of
glutathiB?‘f@‘}WEﬂ%ﬁ?éég P RS A TR S 2R SOPRRER

emo %lﬁg’rs)!f/?’ e Chén et al.,
Chem Bighl rifefaeintArd2 46113, 1dd 2 6876 (1888 Sthie telieh tncl smipteirides tarmethass,for treating

cancer camprising the administration of a nitrobe n;'!gg I.DERZoPMIREe compound in
combina |or%1p\(7’vﬁﬁe§/§8§.p[6]5%% %ra%%ﬁntg%gﬁ?%z%ﬁér mﬁ?gi o?saof gaﬁr)h.ma- lutamylcysteine
synthetagebenrisidseof ﬂmmmhi@mntmmﬁﬁ?@lﬁéﬁm‘a?wm@é OResEaHf5Yends. Other

Smtable{@ﬁl@?%@}gmseﬁt invention discloses a nonclinical pharmacology of 4-iodo-3-nitrobenzamide
(BA) in human tumor and normal primary cells and also in mice, rats, and dogs. In vitro BA
inhibited the proliferation of a variety of human tumor cells inchiding breast, colon, prostate,
cervix, lung, ovarian, melanoma,‘ iymphoma, and leukemia. In vivo BA was evaluated in several
animal models of carcinogenasis, Once-daily or twice-weekly administration of BA inhibits
tumor growth in the human ovarian adenocarcinoma xenograft medel in both nude and SCID
mice, and positively affects the survival rate of animals exposed to the drug given daily or twice
weekly.

[0044] The twice weekly dosing of BA for 3 weeks followed by a one week washout period is
based on the results of the pre-clinical evaluation of the efficacy and safety of BA.

[0045] It has been reported that nitrobenzamide compounds have selective cytotoxicity upon
malignant cancer cells but not upon nonmalignant cancer cells. See Rice et at., Proc. Natl. Acad.
Sci, US4 89:7’?03~7707 (1992). In one embodiment, the nitrobenzamide compounds utilized in
the methods of the present invention may exhibit more selective toxicity fowards tumor cells
than non-tumor cells.

[0046] It has been reported that the tumorgenicity of nitrobenzamide and nitrososbenzamide
compounds is enhanced when BSO is co-administered to cancer cells. See Mendeleyev et 21,

Biochemical Pharmacol. 50(5):705-714 (1995). Buthionine sulfoximine (BSO) inhibits gamma-
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BSO include, but are not limited to, proprothionine sulfoximine, methionine sulfoximine, ethionine
sulfoximine, methyl buthionine sulfoximine, y-glutamyl-a-aminobutyrate and y- glutamylcysteine.
Benzopyrone Compounds [0048] In some embodiments, the benzamide compounds are administered
in combinatiqwitiypgegopyrone compounds of formula H. The benzopyangigampeimss of formula
Il are, Ri, R2,Q O.- R3-Rdy normpilas {00 E%%'%nﬁﬁesﬁ%? {Bfiaie beepsndently selected
from thegié%%l(glé%%%% in @ei?%g%#e%é pti@é)nally slubstituted h droxyl, opiionally substituted amine,
optionaltyspottiteinait e calkijir opticanly e shenribsarphe AgE, Optivpicly SliBBtRRbAIEMEID
heteroaryl,and lci@tiﬂ@ﬂ%@%%ﬁ%%‘étgdﬁ@i&%ﬂﬁ%ﬁ%@ﬁﬁé@n&@l&@&@%ﬁé,éﬁt&@mef&

metabolite, or prodrug thereo . patent no. 5,484,951 is incorporated herein by reference in its
entirety FTODEOTE e iR SaPE AR HERP D7 THI . ADI T RENRO YOI MR enzopyrone
compougpiianmiadi Bsdi2N 6-amino-5-iodo-benzopyrone (BP) 9 WO 20071011962 PC
/US2006/027907 M,echané%%; |trQbe%zéatn| Com£91unds 051] Not |ﬁ}end|ngntgeb%é@1|ted by one

mechanl&hf Br ZAER A ey stase ©

PIBEA HErein r’a‘%te |<—:X§ée BRave antl-cancer properties via
the modinlatimbiaftop eyt ARPHhrme)dpolifmcbasspyzymecpaciag Othee shigatibranaiesstih is related
to their afility t t as a ligand._far nucle: me Rl (ADP-ribase) polymerase (PARP-1). See
MendeI%@é&aﬁﬁg'sﬁ%ﬁg{#fég’ﬁﬂéﬁ%—@ﬁ?@?g(ﬁésed %)%he hucleus and catalyzes the conversion
of O-nicatinaniideutdemives dintitld butdsonixbyifmisataide aripsRpareif s PAR). PARP-I's
role in W@Q&ﬁ@nditions seems to be limited to DNA transcription and repair. However, when

Benzopyrone Compounds
[0048] In some embodiments, the benzamide compounds are administered in

combination with benzopyrone compounds of formula II. The benzopyrone compounds of

formula I are,

Ry
Ry 0 O
R; 7
Ry
Forrmmula I1

[0049] wherein Ry, Rz, R; and R;, are independently selected from the group consisting of H,
halogen, optioﬁally substituted Irydroxy, optionally substituted amine, optionally substituted
lower alkyl, optionally substituted phenyl, optionally substitnted C,-C;o heteroaryl and optionally
substituted Cs-Cg cycloalky! or a salt, solvate, isomer, tautomers, metabolite, or prodrug thereof

(U.S. patent no. 5,484,951 is incorporated herein by reference in its entirety).

[0050] In a preferred embodiment, the invention relates to the following benzopyrone
compound of formula IT |
O O
HoN Z

6-amino-5-iodo-benzopyrone
(BP)
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cellular stress causes DNA damage, PARP-I activity increases dramatically, which appears to be
necessary for genomic integrity. Shall et at., Murat Res. Jun 30;460(1):1-15 (2000). [0052] One of
PARP-I's functions is to synthesize the biopolymer, poly (ADP-ribose). Both poly (ADP-ribose) and
PARP-1 haveykesndnkes to the repair of DNA repair, apoptosis, the maiptenasgmaiganomic
stability, and carcinogenesis. See Masutani et al., Genes, Chromosomes, and Cancer 38:339-348
(2003). PARP-1 plays a role in DNA repair, specifically base excision repair (BER). BER is a
protectibfechehamiéiNitrofreaamiimheene s ssingle-base DNA breakage. PARP-1 binds to the ends
of DNA[fggepistieuahiisinefinusy sesmaiosaisth greatoalfiniy anpolheehyatisidge@iDNA
damage sensor. Gradwohl et al., Proc. Natl. Acad. Scﬁ:ll: HﬁfA 817:29 0-@3%_%%%9@ ; Murcia et al.,
Trends BRHEHFSE 13 £95:- 385 LBERTT A aARA B TN DN A RRggéts a Bindmg response by

PARP-bLép/thaesiteefihe lTeaknRARRhatien afoeasss itdatatadyicinetiility treaasras hliganéd fold (See
Simonin.et al., JBiol Chem 278: - ns Psrihosylation of
itself (Dr}é)gr%%r%%g %%ra?ll},z yﬁ%%é’ﬁ?%(@ég%%%ﬂfé“ g%%%@%?g%gg%%g%)ﬁg%%ggéﬁ% rb;gws%ch as
DNA-PK29an PhBPrhdiespiasssdadifichs proteis sor catrlyse hremewaren &f Smisssnasidsn. Jun 5;
273(23)a&éﬂ§&aﬁlﬁé@2a@e9@8ﬁﬁfﬂmgam@ Ml foRILBI. Jussd BARISOATE (199BiBER

proteins are rapidly recruited to the site of DNA damage. El-Kaminsy et al., Nucleic Aéid Res.

31(19): BSTEOSEERCOGHHBORERS 10roa N R PR 3T iiss AAGER {2603 FAXBS

s dissociates
from theRNA Wreakadesitehudibiamaingin thetionincehise dAtepalr errhtafpess]dikibiting the
activity of a PARP molecuyle includes reducing the activity of fhe 10! .y he term "inhibits" and
its granﬁﬁ%?ﬁ&%c%ﬁﬁ?&ﬁﬂﬁﬁ&@%’&ﬁ"%ﬁﬁﬁfﬁ ory “EE K5t ailﬁ?eilgd%é%cﬁ @] r%“§§¥g%?8%p|ete reduction in
PARP gaiigity (Sualf Pedictionfimpiefarablyspyibesica she dbmt 5006, ratl josPRd w7 %ot least about
90%, and m referabl X % Iy in.the @bsence of the
inhibito@oafg%%%%g??ﬁﬁ#leggégs%ﬁﬁ?? gﬁ%%%ﬁ%gfgsquﬁ%ggﬁ%g%%r%gz%%%? él)gompound of the
inventiomaiissepre fdizdigminstebility.ciais aniwer o0y S ¥esube T S 26617927907 to

e

‘a[' 6bsgfyaf, Sl ked shiealdlo8l: n agliitsoln frastment seenatios. inefesalbathepattioiign is
sufficient to produce a therapeutic and/or prophylactic benefit in the copdition being treated. The
phrase "H’é%@‘i‘i@ﬂ%ﬁﬂﬁﬁ“éﬁﬁ@s Jr&th hﬁétﬁfaie(?&ﬁ}l@ﬁﬁ%’ésab@s‘?f’é’ﬁﬁgﬂﬁﬁ %Isé%fr%}giﬁ’ﬁﬁ‘?( of effect

on the agtivity:Eeh exarHHe. itkaiersdimsitaiionoMAeresthers iariassh Hiamalfoyt20%,less than about
o et TR A ASRANRI0 CABE GRtMBLIMUR, PISReRaR ol ot

Sci. US4 87:2990-2994 (1990); Murcia et al., Trends Biochem Sci 19: 172-176 (1994). A

breakage in the DNA triggers a binding response by PARP-1 to the site of the break. PARP-1

then increases its catalytic activity several hundred fold (See Simonin et al., J Biol Chem 278:

13454-13461 (1993)) and begins to convert poly ADP-ribosylation of itself (Desmarais et al.,

Biochim Biophys Acta 1078: 179-186 (1991)) and BER proteins, such as DNA-PKos and the

molecﬁlar scaffold protein XRCC-1. See Ruscetti et al., J. Biol. Chem. Jun 5;273(23):14461-

14467 (1998) and Masson et al., Mol Cell Biol. Jun;18(6):3563-71 (1998). BER proteins are

rapidly recruited to the site of DNA damage. El-Kaminsy et al., Nucleic Acid Res. 3 1(19):5526-

5533 (2003); Okano et al., Mol Cell Biol. 23(11):3974-3981 (2003). PARP-1’s dissociates from

the DNA breakage site but it remains in the vicinity of the DNA repair event. _

[0053] Inhibiting the activity of a PARP molecule includes reducing the activity of these

molecules. The term “inhibits” and its grammatical conjugations, such as “inhibitory,” is not

intended to require complete reduction in PARP activity. Such reduction is preferably by at least

about 50%, at least about 75%, at least about 90%, and more preferably by at least about 95% of

the activity of the molecule in the absence of the inhibitory effect, e.g., in the absence of an

inhibitor, such as a nitrobenzamide compound of the invention. Most preferably, the term refers
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USES OF THE BENZAMIDE COMPOUNDS Cancer types [0054] The invention provides methods to
treat several specific cancers or tumors. For example, cancer types include adrenal cortical cancer,
anal cancer, aplastic anemia, bile duct cancer, bladder cancer, bone cancer, bone metastasis, Adult
CNS brain tupgrsa&hildegen CNS brain tumors, breast cancer, Castleman,Pisgasgsseajeal cancer,
Childhogg é&\"%%éﬁ(-;r%a 4 ’@@@é@@?ﬁ%&%ﬁ%ﬁ'&”&ﬁé}f'} Aneel-endometiial cangar ggophagus
cancer, Ewing’s tamily of umors, eye cancer, gallbladder cancer, gastrom’tgs?lanﬁ c‘ércmmd tumors,
gastrointakibidgdsisonmiciamtionsodestatibaripebiphabidstivaibplactc brodfkin thdiserasdiion being

Kaposisaigemarkidiies caaceJPpingReL AN YRORhANICEALGAASR! AR lylBhosyc leukemia,

acute myeloid leukemia, children’s leukemia, chronic lymphocytic leukemia, chronic myeloid leukemia,
liver carfiErpigiidaciartetoniog teraraity uhes RXaNB-Hoa &R SPHiRB RIS el &d8iTancer,

malignagiamssatieionas muliiesmy@nma pryeleaysrlastisSnaions, Naaatesyity mogiaranasal
cancer, nasopharyngeal cancer, neuroblastgma, oral cavity and oropharyngeal cancer,
osteosafEBHY, "%@%ﬁgﬁsgﬁ?ﬁt DE ﬁétﬁfiéuf &PM?S%@%EOM%%‘%E%WW% cancer,
retinob|a$&a A a0 H T @RS COADIINEE cancer, sarcoma (adult soft tissue cancer),
melanorpa skin cancer, nonmelanoma skin cancer, stomach cancer, testicular cancer, thymus cancer,

. FHCer types . . .
th d L 1
o BRSO ekt U SR ALY BN i

endocriféms\psanes elispefienal prichl raig g andl iprlcrieatitfeie atierod hilndesi(paysittary or follicular)
and pooplysgiferapliaiea {umees, UBRAplY Q5 2NaRIReHe: ACNARAT At iheesigg.nglude

squamous cell carcinoma, adenocarcinoma, melanoma and sarcoma. Testicular cancer is broadly

divided S RTFShTARSFd (RSSEIROI A 555, fob 5B Thyrbthasddrersbiadelilt timors of the
thymus, wthisomay.clbmay febbe exiensayminfiiiateddy-samngaptaste FwpRocias!yldre term
S e e e e e e
longer spenifis, geitadidhgimoplisblesondisasse, Hydgic cantisvamal aissi lsamem:g & iyymey Catoprmoma). 11
the s R o e e e oo i s e, e DO Y ice of
therapy ehafeanspeukesiid phiivsie lsanbrpytirel ediriposidonsio el dil teakiomiwi i vResenckriiupart, on the
conditioRancer, lung carcinoid tumors, Non-Hodgkin’s lymphoma, male breast céncer, malignant

mesothelioma, multiple myeloma, myelodysplastic syndrome, nasal cavity and paranasal cancer, '

nasopharyngeal cancer, neuroblastoma, oral cavity and oropharyngeal cancer, osteosarcoma, |

ovarian cancer, panereatic cancer, penile cancer, pituifary fumor, prostate cancér, retinoblastoma, |

rhabdomyosarcoma, salivary gland cancer, sarcoma (adult soft tissue cancer), melanoma skin

cancer, nonmelanoma skin cancer, stomach cancer, testicular cancer, thymus cancer, thyroid .

cancer, uterine sacrcoma, vaginal cancer, vulvar cancer, and Waldenstrom’s macroglobulinemia.

{0855] Carcinoma of the thyroid gland is the most commeon malignancy of the endocrine system.

Carcinoma of the thyroid gland include differentiated tumers (papillary or follicular) and poorly

differentiated tumors (medullary or anaplastic). Carcinomas of the vagina include squamous cell

carcinoma, adenocarcinoma, melanoma and sarcoma, Testicular cancer is broadly divided into

seminoma and nonseminoma types. |

(60561 Thymomas are epithelial tumors of the thymus, which may or may not be extensively

infilirated by nonneoplastic lymphocytes. The term thymoma is customarily used to describe

: ﬁeoplasms that show no overt atypia of the epithelial component. A thymic epithelial tumor that

exhibits clear-cut cytologic atypia and histologic features no longer specific to the thymus is |

known as a thymic carcinoma (also known as type C thymoma).
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being treated. For example, for treating acute myleoid leukemia, a benzamide compound of some
embodiments of the invention can be used in combination with radiation therapy, monoclonal antibody
therapy, chemotherapy, bone marrow transplantation, gene therapy, immunotherapy, or a

combination thgreat, Breast Cancer [0058] In one aspect, the invention prouides,a metiipd of treating

breast cancer, preferably a ductal carcinoma,in duct tissue in a mammary gland. [0059] Several types
of brea NSRS AR PR RS RS e B AR Ve, A lobolar
carcinopeazassits cvnehaudide tal candinenna witsivtarahiepiskscaheetnitms faveptebaiopeddn the lobules
and ducts, respectively,. have not spread to the fatty tissue surrounding the to other
areas o‘fcfﬁgx%‘bi%r gmtf‘%ﬁﬁa%?ﬁﬁ%%éigg BBl arf%é% gﬁ %?g#’clg %ér%nal%?ggggir%cgr{s that have
developeihin thecdbBtesrntpi) ds, respectivitynaiedii dadkapre adwozeitids ehetrebos fatty tissue

analor ofiel Ra LR Beth INSIFANEYS ALING ReashilA'WALIkbeRRTh{rapy ealment by the
éi ]lg?/ th ullar

methods provide e Invention are me y carcinomas, colloid carcinomas, tubular carcinomas,
and inflaromoslens] brsihstiy dherepy[0beopthrsenth &ATSs avaTRB EFP Ak b A786FAtNts are surgery,

immunagtherapy, dagdiation dherapyiehemaiherapy, endocrine therapy, or a combination thereof. A
lumpectomy and a  mastectomy are two possible surgical procedures available for breast cancer

patientB 1688 Gt motherapy utilizes anti-tumor agents.to prevent cancer cells from multiplying,
invadiné?hﬁ&&%ﬂﬁﬁﬁ&%ﬂiﬁﬂﬁﬁ@ﬁoﬁéﬁg}?éeéé\%? 0&86%%{81%%5‘??& a8 Tr AT Breadtcancer,
includinguesdiotensiesifiada sucthiasie oxormimeommreydiaghosphamide, methotrexate, paclitaxel, thiotepa,

mitoxa , vincristine, or.comhinations_thereof. En in r X@ Q.(%f({ iﬁgtreatment
where m@gén%\ﬁ?ﬁg éasscfft?ggﬁsz cr:%?g?rrlS?Xé%%%&grfﬁ%ysge%%iét?\%é/?ggigﬁ?gﬂ%gm?rﬁstlered or this therapy
include tavantiofenArvdydstrotduetstd sitmimohideddhmgsinfiueiymbstes Girasiaapretideayserelin, and

prednisquB063] HRgsRAMIaNs pieMded GiRg InveRion ALY e henaligil effect for breast

cancer patients, by administration of a nitrobenzanide coér}nﬁound or a.compination of administration of

a nitrob&EzeniiedbrRSER @R BFGETE PAthsHor A RIERERSIFTIRYBT VB BRUBEARS therapy.
OvarianjeantesiGRaal naneihes aspesie the dpatiampevdes adiatigdoepttaatig aviiar cancer,
including epithelial ovarian tum(r);rs. Prefer%%z, _tg%inventi%% g%\gggs _rgreghoger%fg{.%ﬁ\éing an ovarian
cancer SPIERIAR A the TERShiHE L SRR MSEar SRERATR hE EVAR and ah adenocarcioma that 12

breast that would benefit from treatment by the methods provided by the invention are meduliary

carcinomas, colloid carcinomas, tubular carcinomas, and inflammatory breast cancer.

[0060] Treatments available for breast cancer patients are surgery, immunotherapy, radiation

therapy, chemotherapy, endocrine therapy, or a combination thereof, A lumpectomy and a

mastectomy are two possible surgical procedures available for breast cancer patients.

{00611 Chemotherapy utilizes anti-tumor agents to prevent cancer cells from multiplying,

invading, metastasizing and killing a patient. Several drugs are available to treat breast cancer,

including cytotoxic drugs such as doxorubicin, cyclophosphamide, methotrexate, paclitaxel,

thiotepa, mitoxantrone, vincristine, or combinations thereof. Endocrine therapy may be an

effective treatment where the remaining breast tissue retains endocrine sensitivity. 'Agents

administered for this therapy include tamoxifen, megestrol acetate, aminoglutethimide,

fluoxymesterone, leuprolide, goserelin, and prednisone. '

[0062] The methods provided by the invention can provide a beneficial effect for breast cancer

patients, by administration of a nitrobenzamide compound or a combination of administration of

a nitrobenzamide compound and surgery, radiation therapy, chemotherapy, or endocrine therapy.

Chvarian cancer
[0063] In another aspect, the invention provides a method of freating ovarian cancer, including

epithelial ovarian tumors. Preferably, the invention provides a method of treating an ovarian

cancer selected from the following: an adenocarcinoma in the ovary and an adenocarcinoma that
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WO 20071011962 PCT/US2006/027907 has'ThigrAted fedn'i"Clte"bval yfiitd'thie Efbdominal cavity.
Surgery, immunotherapy, chemotherapy, hormone therapy, radiation therapy, or a combination
thereof are some possible treatments available for ovarian cancer. Some possible surgical procedures

include debuligipgs@nrEgsunilateral or bilateral oophorectomy and/or a unijgigrad REdiatgral
salpigectomh {0064 hOmtheanaet diuomihalmayabe.vasd Sﬂﬁ%&’? ﬁéﬁﬁlﬁﬂa%&@?}@i{é&&f@@fie’
am rir

altretamine, and jfosfamide. Hormone therapy with the drug oxifen may be used to shrirnk ovarian

tumors. REHQRE T AL LY RS OR R R BRTROS B § APRIROF BRiCTARB?ARY . [0065] The
methodsapeiividetbbyheinventiondanpavise akenefeialfest ionavalianearcardpatients, by

compourl SN gLl TR S GHRLRE B APy BTG YRR o combination thereor.

compourﬁlé"‘ncfs gery,’r
Cervical [Bé&teti00BE) tn dmethbataspebe, tbel invidieygoplitphanidetbogeideeatingeenvical cancer,
preferabl A 9C ' a in the ceryvix.epithelial. Two main.types cif tgis ancer exist: squamous
cell carc%ﬂr%oma an ai%ﬁécg(%nr}%:?n%?ﬁ%g %&ﬁ%rdm%% Eaé%{}s}%#g e%l%%%%l%- 0 cr)fF A& Wical cancers

and devérspsyRarbatie davraarvry o idercibbesn tdhd vainaparnodie eadutemsdxy(portion closest
to the utepysjain. Ham bk dayeion mndhe mueausIRAenaRicelsof the, aRdaceryiy. Some

cervical cancers_have characteristics of both of these and are called adenosquamous carcinomas or

mixed cAHEHTBIMAY. AHOBH AN Afet HELBTEATAdR AHmBRAG Eersriabinatier ohrdmiigipiion of
immunotherasenzadiationnipetagaanshenemeliieraphSapie dessbiersureical.aat %b?a?{)e or

cryosurgery, a hysterectomy, and a radical hysterectomy. Radiation therapy for cervical cancer
patients ?n‘éﬂ%énsg %9( earlr%%\t/aam radiation therapy or brachytherapy. Anti-cancer drugs that may be
administérrdad Gencef chemotherapy to treat cervical cancer include cisplatin, carboplatin,
hydroxyUf8&éirinetedher, ahlesnibeimventonnstingesritonicie fiosidniderfcx rancasibrefopbside,

methotrexate. and. ¢ iﬂﬁi&%ﬁt&%@@&&ﬁ%gﬂg‘%ﬂ?%ﬁ%@@QS& Iye;[{@&i %/%nrgié%r% can provide a

beneficial effect for cervical cancer patients, by administ a nitrobenzam mpound or a

combinatfAT B AR AIFRRRHAERoE Aitrdbe AEaRRiGeBSIHRSAbE W Itd-S0lg efalt addidarcanerspy,
chemothgi@pyvdi RPNt RIGSIIES AR JOPRS) JaPRe QIISIATRESL g invention

provides ﬁ’nethods to treat)prostat cancer, preferably a
closest to the uterus)join. The latter develop m the mucous-producing gland cells of the

endocervix. Some cervical cancers have characteristics of both of these and are called
adenosquamous carcinomas or mixed carcinomas.

{0067] The chief treatments available for cervical cancer are surgery, immunotherapy, radiation
therapy and ch;motherapy. Some possible surgical options are cryosurgery, a hysterectomy, and
a radical hysterectomy. Radiation therapy fo: cervical cancer patients includes external beam
radiation therapy or brachytherapy. Anti-cancer drugs that may be administered as bart of
chemotherapy to treat cervical cancer include cisplatin, carboplatin, hydroxyurea, irinotecan,
bleomycin, vinerinstine, mitomycin, ifosfamide, fluorouracil, etoposide, methotrexate, and
coinbinations thereof.

[0068] The methods provided by the invention can provide a beneficial effect for cervical cancer
patients, by administration of a nitrobenzamide compound or a combination of adxﬁinis‘iration of
a nitrobenzamide compound and surgery, radiation therapy, chemotherapy, or a combination
thereof.

Prostate Cancer
[0069] In one other aspect, the invention provides methods to ireat prostate cancer, preferably a

prostate cancer selected from the following: an adenocarcinoma or an adenocarinoma that has

migrated to the bone. Prostate cancer develops in the prostate organ in men, which surrounds the
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prostate cancer selected from the following: an adenocarcinoma or an adenocarinoma that has
migrated to the bone. Prostate cancer develops in the prostate organ in men, which surrounds the 13
WO 2007/011962 PCT/US2006/027907 tirst'pdrt df'thl'Urrth'rd" "TItU Jiro t$Ye"hdsseveral cell types
but 99% of tympPsgaka edenocarcinomas that develop in the glandular ceg-faspansibiagfor generating

seminal {uids {0040l MUBAISIARY, (adiabAn NerapYe FYSHIGED, hOmone therapy, and
chemotheraBy are some treatments avai a%le for pros cancer patients. Possible surgical
procedurdsnasareinpmasshatalesriop iribr gendidicaictstrepabishbe doratenamiing sevzoidalpérineal

prostategigmy <Risl3 |aRRrSeRRicFAdiICR: RIOS RIRSIOM% R R yadiatigRdhrrapy, aptions are external

beam radiation, including three dimensional. conformal radiation therapy, intensity modulated

radiatiorF BEBXIBTERR are SO HHEALPHHS Y bl SR RERSHh eRagsy. IaFicoRy tRersiRe &gl mplantation or
interstitialsagliatiandhesapisiatalsacn mw@iabiednathadaiicaiteamdonyestatiRaCaneeial Cryosurgery
is another possible m'%tgto%used to,treaéfl‘%ialized prostat% cancer.cells. §07l(le,ormone therapy, also
called aRGH8ER TEB RSt b RRASH SR SPARMBY S Stispres fgﬂefﬁé’rﬁﬁ}?% FSRILEY B%reat prostate
cancer. Saverdhaethadiatafthiscthéraptharedavailsbhel tooliscding exdiatchidoiomy inteukigh the testicles,
where 90%,0 ragens are produced, are removed. Another.method is the administration .of

ol e G S e e R R A S S
analogsiaviaisienelier iéitiph slideticpoberatiy), it iiso raliay il hisedind. KirestrEt dptageomist may also
be admipiztesedsSHEh ey aPaIGHE- [RXERL I reatmPnewi kAR aptANLIge R A0 R Rish blocks

androgen activity in the body, is_another available therapy. Such agents include flutamide,

bicalutadMiE. [dhermmuehsraeyTHe trksa 3YIRAS: e @8 MbiREait TIroech ARBE S Rinistration or
Em orchiﬁg@wwﬁ@isb usedesrmest @&@m@iﬂﬁﬂ@ﬂ%@@ﬁmﬁ@l@&%jﬁ@éﬁbrf@gg% %ﬁﬂmmherapy may

€ appro rjate where a.prostate tumor nas spread outsi 0'[ e prostate glan ormone treatment
S e e R e o ey
vinblastimaqmdlitamﬂldrmethaéﬁ,sahebﬂimmam qurbxth*iiﬁm_ng hma_tyldnmaelimixd’ﬁtgtmdﬁomlow the_z growth
of pFOStaﬁﬁﬁﬁﬁgﬁaﬂ?%gﬁo ARt {Bage%’;gvémp‘i%‘éeﬁﬁ}%%kty ot g9 7 g Methads provided by
the invention can pro‘%/l e a beneficial effect ?OI’ prostate cancé%' patlents,l%y al mlrﬁstratlbn ofa

nitrobengesaielnciniostiive anddristieibin o hIBR Hopiirgeriation ot hrslveinisierideedngpound and
surgery, fiagdiation therapy, chemotherapy, hormone therapy, or

[6072] Treatment with an antiandrogen agent, which blocks androgen activity in the body, is
another available therapy. Such agents include flutamide, bicalutamide, and nilutamide. This
therapy is typically combined with LHRH analog administration or an orchiectomy, which is
termed a combined androgen blockade (CAB).

[60673] Chemotherapy may be appropriate where a prostate tumof has spread outside the prostate
gland and hormone treatment is not effective. Anti-cancer drugs such as doxorubicin,

- estramustine, etoposide, mitoxantrone, vinblastine, pacIitaxel; docetaxel, carboplatin, and
prednisone may be administered to slow the growth of prostate cancér, reduce symptoms and
improve the quality of life.

[0074] The methods provided by the invention can provide a beneficial effect for prostate cancer
patients, by adnunistration of a nitrobenzamide compound or a combination of administration of
a nitrobenzamide compound and surgery, radiation therapy, chemotherapy, hormone therapy, or
a combination thereof.

Pancreatic Cancer
[0075] In another aspect, the invention provides methods of treating pancreatic cancer,

preferably a pancreatic cancer selected from the following: an epitheliod carcinoma in the

pancreatic duct tissue and an adenocarcinoma in a pancreatic duct.
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a combination thereof. Pancreatic Cancer [0075] In another aspect, the invention provides methods of
treating pancreatic cancer, preferably a pancreatic cancer selected from the following: an epitheliod
carcinoma in the pancreatic duct tissue and an adenocarcinoma in a pancreatic duct. 14 WO

2007/011962,RCTA552086/027907 [0016]"TJJd rn 5"st'cordii ion type 0™f paReseRlE fARACer is an

adenocarcinoma, which oceurs in the_lining of the pancre?caqg duct.. The poiii le reatments available
for pandPEZak ThAERIsEY © (PR GRS S T AN P RS RSy B NS SERET AbY “Possible
surgicalitfRatorant ppibsidckida redistains irtatpancredlsiitofnypand epacnmeaticodugdonectomy

(Whipple procedure). [00.77] Radiation thera ay bhe an option ' ] patients,

specifiéﬂ?&&?&%ﬁ%ﬁ%éﬁ&ﬁt}éﬁitglﬁ{)aﬁ%ﬁ%réﬁ%%%%gnlfg'fc?gﬁss%tl on %Q?L?r%ogﬁké}égﬁﬁac ine outside the

body. Anolhés aahitiahdstini aeperatsdonicndr beretdiduoteaehiomis (SVdiplermacatisperation.

[00781 hera t Ic.G | [ jsgancer drugs
o7 %&ﬁ@@;@%@% R

include rouracl nitomycin, ifosfa , doxorubicin, steptozocin, chlorozotocin, and
combinktiongafiatioor o7 gadipHeniefpoisdraiiidumy inearashins PRiAS B6ibrAY benthetal effect for
pancregfig; £ARGRE RANGHIS. BxAfministatianranifahensamida comperdor a combination of

administration of a nitrobenzamide compound and surgery, radiation therapy,.or chemotherapy.
Bladder @98t S ema e iR LMt e d et eRE R RIS PR B ARE R & PRI BiSYer cancer,
preferalaiy; gs thansidgnalgelheananeny nivinasy, ifaskieidBldddeusrncetsdwecaiathelial carcinomas
(transitional cell carcinomas) or %lumo s in lﬁhe urothelial cells that line the bladder. The remaining .
cases o?%?éﬂ%@%%%@n {Mous el carcinomas, adenocarcinomas, and small cell cancers.

4 slal amous ce
Several[80my = ofaihothelial Taicinchwasexidoepepriivideonbainsitiel ¢Heyt 4pe preHsliasive or
invasive and whether they,ate.panillarye or flat. In¥asNEMMeLs A dutnsisgthelium, the
innermo?st a?; raggﬁ%%%ﬁé%%gﬁl%gswe ttﬁln%#g Et"'[lavc:-\fﬁsppr<—:gaq| from the urlothelium to deeper
layers oidmanitration simaifrehersaridanomaideshpiery adinina thexeln S rheapdsaider
finger-likg prpigetigns that branch into the hollow center of the bladder and also grow outward into the

bladder wall. Non-invasive papillary urothelial tumors%w i%\;cyards the genter of theﬁgla&? der. While a
non-invA4R9] AanRSRE RIS IntRR a1 EEH R RIE Ao EdRdn ShE s DA IEh REH PEIRFEPA&r of cells
closest igRaitiside:holaumpastiohifeBlateiicr. Bladder cancers are urothelial carcinomas

(transitional cell carcinomas) or tumors in the urothelial cells that line the bladder. The
remaining cases of bladder cancer are squamous cell carcinomas, adenocarcinomas, and small
cell cancers. Several subtypes of urothelial carcinomas exist depending on whether they are
noninvasive or invasive and whether they are papillary, or flat. Noninvasive tamors are in the
urothelium, the innermost layer of the bladder, while invasive tumors have spread from the
urothelium to deeper layers of the bladder’s main muscle wall. Invasive papillary urothelial
carcinomas are slender finger-like projections that branch into the hollow center of the bladder
and also grow outward into the bladder wall. Non-invasive papillary urothelial tumors grow
towards the center of the bladder. While a non-invasive, flat urothelial tumor (also called a flat
carcinoma in situ) is confined to the layer of cells closest to the inside hollow part of the bladder,
an invasive flat urothelial carcinoma invades the deeper layer of the bladder, particularly the
muscle layer.

[0081] To treat bladder cancer, surgery, radiation therapy, immunotherapy, chemotherapy, ora
combination thereof may be applied. Some possible surgical options are a transurethral
resection, a cystectomy, or a radical cystectomy. Radiation therapy for bladder cancer may
include external beam radiation and brachytherapy.

[0082] Immunotherapy is another method that may be used to treat a bladder cancer patient.

Typically this is accomplished intravesically, which is the administration of a treatment agent
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an invasive flat urothelial carcinoma invades the deeper layer of the bladder, particularly the muscle
layer. [0081] To treat bladder cancer, surgery, radiation therapy, immunotherapy, chemotherapy, or a
combination thereof may be applied. Some possible surgical options are a transurethral resection, a
cystectomy, e¥gpadieabeystectomy. Radiation therapy for bladder cancerpmaystchidesexternal beam

radiation;anehprachythar: I052] meuReiberany isanaienmathod hatmayde ised o treat a

bladder cancér patient. Typically this is accomplished intravesically, which is the administration of a

treatmeFib&iehPagis D PO BES PEHUSIOHEHIOREB N HErsilids e PR 1) a
ay'tl'Pcatheter: Qneanathodds Bacillin G almals e eI B Ivheterrbatiedtnsaikpigmes used in
tuberculosjs vaccination is given directly to the bladder through a catheter. The body mounts an
immunePPESBRes TARBRRERium, thereby attacking and killing the cancer cells. [0083] Another
method [@083imunabaeragidd tienadnnististrations tfeinfarfeisrsiogly opeofeins {ghtcamotutatéithe
immune_response. Interferon alpha is_often used,to.ir ti-cancer drugs that
may be r&%é‘(@?ﬁestc%e}no “8?58?’% ?égf%fgﬁ lijéra({}l %ﬁéé?ﬁéﬁlﬁggﬁéﬁgggﬁr{%t Qt?t%i%?e, vinblastine,

doxorubiées4tyoitiptinsphdmgd éhap autitdralseshib optaptheripp atimeatbitdfeicengerindtadsine, or
-combinagions thereof JA08 Sl Ihesmeteds-Rrvided pyigmuanilop.canpiovidso.pihgneficial effect for

bladder cancer patients, by administration of a nitrtobenzamide compound or a combination of
adminisfistieHTffesfmiise Asamiia Ko AiSONTINAHEPS (RGEHE: radiation therapy, immunotherapy,

chemothesapyTas & oambnatimrdbereeindaiendyenicyieukemim{d0861 b fanblikieasperet the
invention provides methods of treating acute myeloid leukemia (AML), pref a(Fjla/ acute promyleocytic
et P e M Ry St
body includtingdhetymipbongdesd wersisplteg radantra ks ussysieher anyd destedhdtagyacute meaning
it develoc%s gﬁgg%%&ewﬁy be fatal if not treated within a few months. AML is characterized by
immature BORE marrow célls usually granulocytes or monocytes, which continue to reproduce and

accumulbterd 008FaiANAuiraide treated. by immunotherapy, radiation therapy, chemotherapy, bone
marrow [#§sériprasiitiamedichs sanatondprndstortbids ebhmsimtvninensdriRgdatsn therapy

includes gxienalheamyadiationANtirarnave side,eHag s AnbeaNcRr Arugsiiat mayde used

marrow but can spread to other parts of the body including the lymph nodes, liver, spleen, central
nervous system, and testes. It is acute meaning it develops quickly and may be fatal if not

* ireated within a few months. AML is characterized by immature bone marrow cells usually
gi'anulocytes or monocytes, which continue to reproduce and accumulate.
[0087] AML may be treated by immunotherapy, radiation therapy, chemotherapy, bone marrow
or peripheral blood stem cell transplantaﬁbn, or a combination thereof, Radiation therapy
includes external beam radiation and may have side effects. Anti-cancer drugs that may be used
in éhemetherapy to treat AML include cytarabine, anthracycline, anthracenedione, idarubicin,
daunorubicin, idarubicin, mitoxantrone, thioguanine, vincristine, preduisone, etoposids, or a
combination thereof.
[06088] Monoclonal antibody therapy may be used to treat AML patients. Small molecules or
radioactive chemicals may be attached to these antibodies before administration to a pétient in
order to provide a means of killing leukemia cells in the body. The monoclonal antibody,
gemtuzumab ozogamicin, which binds CD33 on AML cells, may be used to treat AML patients
unable to tolerate prior chemotherapy regirnens.
[0089] Bone marrow or peripheral blood stem cell transplantation may be used to treat AML
patients. Some possible fransplantation procedures are an allogenic or an autologous transplant.
[0090] The methods provided by the invention can provide a beneficial effect for leukemia

patients, by administration of a nitrobenzamide compound or a combination of administration of
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in chemotherapy to treat AML include cytarabine, anthracycline, anthracenedione, idarubicin,
daunorubicin, idarubicin, mitoxantrone, thioguanine, vincristine, prednisone, etoposide, or a
combination thereof. [0088] Monoclonal antibody therapy may be used to treat AML patients. Small
molecules oryfgdigagtiysshemicals may be attached to these antibodies Befgre agdmipisiration to a

patient in_qrder to.provi ;means.of killing leukemia cells in the hody. The monoclonal antibody,
gemtuzﬁﬁ%ﬁ%@%@m{éﬁmﬁgéﬁ%g 31'%#& i c%ﬁ@’rﬁ%?}%@l A 18R Iﬁ?ﬂ “%ients unable

to toleratespitgr chemotherapy regimens. [0089] Bone marrow or peripheral blood stem cell
transplariati ay be used.to treat, AML .patient | r | res are an
aIIogenigﬁ c?é Igr?fgﬁ%l%rgé}%e r%gﬁlﬁ?%éﬁgg] ntés' ﬁéﬁ%gﬁ%%@%qgé %%%%gﬁﬁggﬁﬁyprovide a
beneficidheiiactfon fegkehinig bpatieritsitsg tddinistatarhetadinkolentaniesdctypednd or a
combination of AdRIRIRIFANIOR LG AQAFL0ELRGRREEILIS 20 99 r Al PR MM "~ ArY

‘ouli'd’ ands lir'gery, radiation therapy, chemotherapy, or transplantation therapy. [0091] There are
other typé¥csHd %ﬁﬁﬁQMY@&H%E{@WﬁQﬁ@&%& the methods provided by the invention including
but not limigdinsseute Lymphocytic Leukemia, Acute Myeloid Leukemia, Chronic Lymphocytic .
Leukemippsheriadilicelistbe diemiantidairovritd eutedias tdyeladyspasia TaseMyeloproliferative
Disorders. Lung Cancgr [0092] In another the invent ravides methods tp treat lung cancer.
The mosctorgg}%gﬁg%et?/géil of ftﬁﬁ%eﬁésn%%%'?énglgﬁi?ri%gggﬂcﬁn (:anc8 f@@ﬁfﬁ?ﬁsigﬁ accounts for
approxinptedyi8e:85%0ed Jtingfdang essarihisl dividedeihtos susmmous @il lcerricirmomas,

e oaserian bt g sel unrliferealaledtaicinomas. Smal sl sRIEeLAcERLTS (o
15-20% of lung cancers. [0093] Treatment options for lung cancer include surgery, immunotherapy,
radiatiorf@héfadfife ehbwmpeaeesisy, photodynamic therapy, or a combination thereof. Some possible
surgical pRYeNSrispapentablung Lanes At d-sRerpsN il atNvedas iesaatoss tiehgctomy, or a

pneumonectomy. Radiation therapy may be external beam radiation therapy or brachytherapy. [0094]
Some aﬁh?%i?%‘iaﬂ}’u@%“fﬂgl/’?ﬁﬁ’;‘/“ggeﬁ@d Th %%Phb’%ﬁ%?&%efsﬁe §P mﬁaoéﬁﬁé%ﬁﬁ?éh%pt&%ﬁlaﬂ n,

carboplafion ipaehitaxet, idegetaxel ;pemeitakinel Minariibinesdtiontetarscaingosde, vinblastine, gefitinib,

ffosfami dp%ieu”&?&?%ﬂaeé?teRS&iSﬁ%%’E%@S? %‘ag[f %rg}?t]:érﬁaq %te%%?&%?okh&ggﬁly or brachytherapy.

[0094] Some anti-cancer drugs that may be used in chemotherapy to treat lung cancer include
cisplatin, carboplatin, paclitaxel, docetaxel, gemcitabine, vinorelbine, irinotecan, etoposde,
vinblastine, geﬁtinib, ifosfamide, methotrexate, or a combination thereof. Photodynamic therapy
(PDT) may'be used to treat lung cancer patients.

[0095] The methods provided by the invention can provide a beneficial effect for lung cancer
patients, by administration of a nitrobenzamide compound or a combinatioﬁ of administration of
a nitrobenzamide compound and surgery, radiation therapy, chemotherapy, photodynamic
therapy, or a combination thereof,

Skin Cancer
[6096] In another aspect, the invention provides methods to treat skin cancer. There are several

types of cancer that start in the skin. The most common types are basal cell carcinoma and
squamous cell carcinoma, which are non-melanoma skin cancers. Actinic keratosis is a skin

~ condition that sometimes develops into squamous cell carcinoma. Non-melanoma skin cancers
rarely spread to other parts of the body. Melanoma, the rarest form of skin cancer, is more likely
to invade nearby tissues and spread to other parts of the body. Different types of treatiment are
available for patients with non-melanoma and melanoma skin cancer and actinic keratosis
including surgery, radiation therapy, chemotherapy and photodynamic therapy. Some possible
surgical options for treatment of skin cancer are mohs micrographic surgery, simple excision,

electrodesiceation and curettage, cryosurgery, laser surgery. Radiation therapy may be external
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(PDT) may be used to treat lung cancer patients. [0095] The methods provided by the invention can
provide a beneficial effect for lung cancer patients, by administration of a nitrobenzamide compound
or a combination of administration of a nitrobenzamide compound and surgery, radiation therapy,

chemothera_pw(pm_@@:mic therapy, or a comb?nation thereof. Skin Canrgal{Q9R6kLinanother
aspect, t@&fﬁ¥§&£@&r@ﬁ@%ﬁﬂ&§£@ﬁ%§ﬂ%@pﬁ?i‘étﬁé&l?)é%%ﬁ‘S?Helﬂﬁéﬁté‘{ﬁgﬁ%%éihé%?&éd f,cancer that
ypes dre basalce

start in the skin. The most common ' carcinoma and squamous cell carcinoma,
which arelinélisisissenbiokiie dapieryr Antiriadtbeerpsisiensoskimuseibaiupy theicsbmetimes develops

into squaMAKSIREHSAIHR MR NN MRIPASME aldm Calests. rarely spread to other parts of the body.
Melanoma, the rarest form of skin cancer, is more likely to invade nearby tissues and spread to other

parts of H0HAhPermEiisasELes by Bt I ARUSR SR AR foP PistissoNRF FRSIFRUERGEa and
melanorpatian, taneiiaRa-AHNE kelatbsisaintlding surdeaiy - reistion sherapnehemaiherapy and
photodynamtiict’therggl%. Some g&?silale sur icaé.o tio ns for trgﬁttme%t of ski ca%cer are mobs
micrograap%cosﬁpgzery, Si‘ﬁﬁ%i CERCI&ION S SR AB R AN S CTE 8*‘&8?’&[})8% P@@K}fclaser surgery.
Radiatiothtgrapy arayrbeetcertat<b?. WO 2007/011962 PCT/US2006/027907 beam

ta_ltliatipf" e%ﬁ%;?f@g%)éﬂﬁ%%};?&" Other types of treatments that are being tested ir_l clinical trial_s are
biologic therapy or immunotherapy, chemoimmunotherapy, topical chemotherapy with fluorouracil and
photodyr 898 tecrgihereasr] thircirvettod siorided aertpdn soiveitimr s plesiotea beneficial effect

for skin qengeihIRALSAL Ly AURINSHANCB:Qh&:RithabanFRNHSLARMIMIL Oh & cRbinalign of

administration of a nitrobenzamide compound and surgery, radiation therapy, chemotherapy,
photodyFfnit AT CIoHTE RisRsR TR Ereb g OsfehrashBbtatha R 981 & Hother
aspect, theiinventinnoprovidas otk tieslsreirebleyerctingbiaistosdndd et nahigstemadssasalignant
tumor of the retina. Although retinoblastoma may.occyr at any age, it most often occurs in younger
i <t b Stk st s n B R T e
Retinoblastemians peweatly vondimet toltheeenton{(dogsnoe spreadie eearmdtissneterather parts of

the bocl, FAAAUIRNS ABHENS Al SIRLIR AL 1B, AU ANFLAFSRINGABIRY Il gnucleation

(surgery to remove the eye), radiation therapy, cryotherapy, photocoagulation, immunotherapy,
thermotHBEEHY SHY bR SHSE 15y RaiigIperapy or brachytherapy. |

[0099] The methods provided by the invention can provide a beneficial effect for eye

retinoblastoma patients, by administration of a nitrobenzamide compound or a combination of
administration of a nitrobenzamide compound and surgery, radiation therapy, cryotherapy,
photocoagulation, thermotherapy and chemotherapy, or a combination thereof.
Eye Cancer, Intraocular Melanoma .
[00100] In another aspect, the invention provides methods to treat intraocular (eye)
melanoma. Intraocular melanoma, a rare cancer, is a disease in which cancer cells are found in
the part of the eye called the uvea. The uvea includes the iris, the ciliary body, and the choroid.
Intraocular melanoma occurs most often in people who are middie aged. Treatments for
intraocular melanoma include surgery, immunotherapy, radiation therapy and laser therapy.
Surgery is the most conmmon treatment of intraocular melanoma. Some possible surgical options
are iridectomy, iridotrabeculectomy, iridocyclectomy, choroidectomy, enucleation and orbital
exenteration. Radiation therapy may be external beam radiation therapy or brachytherapy. Laser
therapy may be an intensely powerful beam of light to destroy the tumor, thermotherapy or

. photocoagulation.
(60101} The methods provided by the invention can provide a beneficial effect for

mntraocular melanoma patients, by administration of a nitrobenzamide compound or a

18



therapy may be external beam radiation therapy or brachytherapy. [0099] The methods provided by
the invention can provide a beneficial effect for eye retinoblastoma patients, by administration of a
nitrobenzamide compound or a combination of administration of a nitrobenzamide compound and
surgery, radistionctii@enamz, cryotherapy, photocoagulation, thermotherapyrarsh@meattverapy, or a

combinaigmigiachEreEansesARasIRMelnoma 0010 A dnanathen asRss ihihginyantion

provides methods to treat intraocular (eye) melanoma. Intraocular melanoma, a rare cancer, is a
disease HENHEHBA LS CBIRIALRIIREEN: the part of the eye called the uvea. The uvea includes the

iris, the EWigsy:botys angéBe choroid. Intraocular melanoma occurs most often in people who are

middle Zm%'greatmﬁgggr |ntraotc ar.me}lﬁ_lnoma m%ude ur(%et&/frlmmu otherapy, radiation therapy

r
and las py. Surgerng TR oo BVRRSH PEXTTE R Br it SO EETAF 813%%‘ “Bome possible
surgicaltopiiorsrialeamivhe tt@amandeidbataietule the rmydandboyolcbrommer drangidEtonguenucleation and

orbital ﬁéﬁi‘e‘%ﬂﬂg @%ﬁ%ﬂ&t%@gﬁ&\f 5‘?%’?{:{% %3‘%}5@&? aeiatanheranyof.praghytherapy.

Laser therapy may be an intensely powerful beam of light to destroy ghe tumor, thermotherapy or
photocosUREHEHRPDBEOd TR HEINIHES PRENAYRLEBPYR S4TIRPTHEH RAM IsIy\iIews beneficial effect for

intraoculgpelanesmadalianisiPwadpipisitatianatipitiehenza Ride AamneouRd SLRHEWO
2007/011962 PCT/US2006/027907 _coistlbihatf'ori d'f"ath lYiistYatioifdf'a,,hitiobenzamide compound

and surgERFIrRaRR s HSFIRraAte ISERYARESPY 28 a combination thereof. Endometrium Cancer

[00102] lpoagaither asTiechdhpds yemtiaadprovidesveieihocmiorirdat ehdesmetiiwicanger. Endometrial
cancer ign O(I:%!i%er thggn%%%rt%n %ereg omclaﬁlijarg tohteailgiczlr%rblinin ]%f the uterug. Some of the examples
of the cancer of Utards sndrendormetrium meiu e,hbut Are notlimited o, adenocarcinoras,
adenoacamihoatias, cfdénosgtraticous cartivienras)ipapitappwst eud sadenocadciionths;apigar cell
ade”0C%E%S@é%p%%ﬂ@tﬁ@%é&%@?ﬂa%@?%a&ﬁ%ﬁ%@ﬁ&giﬂﬁ%@%@%ﬁﬁderma' tumors, and

leiomyosarcomas. 03] The methods provided by the invention can provide a beneficial effect for
endome e disEe h At drEnbipatipmiigetion of a nitrobenzamide compound or a combination of
adminispralipirgf @nitrobenzamide compound and surgery, radiation therapy, chemotherapy, gene
therapy,[&hl%%dynamfg ggg{ge@)gsgﬁ? trlllg I&%ggggﬁspggg e%%’hgt%gds to treat primary liver cancer

(cancer that begins in the liver). Primary liver cancer can occur in both adults and children.

Different types of treatments are available for patients with primary liver cancer. These include

surgcry, immunotherapy, radiation therapy, chemotherapy and percutaneous ethanol injection.

The types of surgery that may be used are cryosurgery, partial hepatectomy, total hepatectomy

and radiofrequency ablation. Radiation therapy may be external beam radiation therapy,

brachytherapy, radiosensitizers or radiolabel antibodies. Other types of treatment include

hyperthermia therapy and immumotherapy. |

[00105] The methods provided by the invention can provide a beneficial effect for liver

cancer patients, by administration of a nitrobenzamide compound or a combination of

administration of a nitrobenzamide compound and surgery, radiation therapy, chemotherapy,

- percutaneous ethaﬁol injection, hyperthemia therapy and immmunotherapy, or a combination
thereof.
| Kidrey Cancer

[00166] In another aspect, the invention provides methods to treat kidney cancer. Kidney

cancer (also called renal cell cancer or renal adenocarcinoma) is a disease in which malignant

cells are found in the lining of tubules in the kiduney. Kidney cancer may be treated by surgery,

radiation therapy, chemotherapy and imymunotherapy. Some possible surgical options to treat

kidney cancer are partial nephrectomy, simple nephrectomy and radical nephrectomy. Radiation
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immunotherapy, or a combination thereof. Liver Cancer [00104] In another aspect, the invention
provides methods to treat primary liver cancer (cancer that begins in the liver). Primary liver cancer
can occur in both adults and children. Different types of treatments are available for patients with

primary liver ganegfih&se include surgery, immunotherapy, radiation thefapy<shgmetjsrapy and
percuta . ReCian, sl henes . . are cryosurgery, partial
NROUBEHANL DIRFR o h e BARS Al SHIOSDLIBALIRYRE LSER 3Lf %‘%@piﬁ& A

hepatectomy, epatectomy and radiofrequency abla therapy may be external
beam radf&tién HeerBiseheaResitherapy, radiosensitizers or radiolabel antibodies. Other types of

weatmenfingfytle hypehRERRLIRGARLHCHDRUSREPRALBAOBhAEMEL BEte] bY the

invention can provide a beneficial effect for liver cancer patients, by administration of a

nitrobenZ ARG E B ABHAER S Aoh b spaRfe FatR BrhRitrepBRPaHABE fcompound and

surgery, sadiationibehyniehenehsmuempeiadaesugeihamelisicaion hypadhasia herapy and
immunotherapy,.or a combination, thereof. Kidney Cancer [00106] In another aspect, the invention
{.ﬁ%[lt nll trran ? cy Cbma % é%eg%q%

provides%%1 Sioeés I%glr/lne%/ecanc%?.aﬂd?reaﬂ/ R ‘() ed renal cell cancer or renal

adenocaféroiddj4sadisease in which malignant cells are found in the lining of tubules in the kidney.

Kidney cagagimay beliERind s g, IR EARGANRTIOIETARY. ARdmmungcraPy.
Some possible surgical options to treat kidney cancer are partia nep%rec omy, simple ngﬁ%rectomy
and radiea‘ill??éﬁm?ég%@m;mmalﬁéﬁ@g(w@mﬁmlfmfp@ﬁ/mmzmmethmé;g}ml'ay b'e"

ethMial b ghalihl 1060y TS bEIR e, RIE Sok RSPIARL A8 wisile reat Kidney

cancer. [00107] The methqds provided by the invention can provide a beneficial effect for kidney

cancer pateAid AYCSEMRISF AFHrOP Y HEPeHe HZERRAL eBR, deiatisn dbhssmniharpene thsiiinistration
of a nitrohentamide-eqpauntarid deigeicdaciatcorihesapyt chemotassan)soiiypuaesherapy and

o oIS SRS e hlad, i Gt OCLOBn el cope e venio
cells arethyrmideridin tisdipswf teddkisvidiglaRhdifhenfturappindy pes:abtimireidiaancaeags papillary,
fOIIiCUIarOPﬂW%H %@z{%mﬁﬁtﬂﬁ{uid that contains radioactive iodine. Hormone therapy uses
hormones to stop cancer cells from growing, In treating thyroid cancer, hormones can be used io
_ stop the body from making other hormones that might make cancer cells grow.
[00109] The methods provided by the invention can provide a beneficial effect for thyroid
cancer patients, by administration of a nitrobenzamide compound or a combination of
administration of a nitrobenzamide compound and surgery, surgery, radiation therapy, hormone
therapy and chemotherapy, or 2 combination thereof,
AIDS Related Cancers
AIDS-Related Lymphoma
[00210] In another aspect, the invention provides methods to treat AIDS-related
lymphoma. AIDS-related lymphoma is a disease in which malignant cells form in the.lymph
system of patients who have acquired immunodeficiency syndrome (AIDS). AIDS is caused by
the human immunodeficiency virus (HIV), which attacks and weakens the body's immune
system. The immune system is then unable to fight infection and diseases that invade the body.
People with HIV disease have an increased risk of developing infections, lvmphoma, and other
types of cancer. Lymphomas are cancers that affect the white blood cells of the lymph system.
Lymphomas are divided into two general types: Hodgkin's lymphoma and non-Hodgkin's
lymphoma. Both Hodgkin's lymphoma and non-Hodgkin's lymphoma may occur in AIDS
patients, but non-Hodgkin's lymphoma is more common. When a person with AIDS has non-

Hodgkin's lymphoma, it is called an AIDS-related lymphoma. Non-Hodgkin's lymphomas may
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Thyroid cancer may be treated by surgery, immmiotherapy, radiation therapy, hormone therapy and
chemotherapy. Surgery is the most common treatment of thyroid cancer. Some possible surgical
options for treatment of thyroid cancer are lobectomy, near-total thyroidectomy, total thyroidectomy

and lymph ngglg 4lisseglen. Radiation therapy may be external radiation thefapy»dagmassfequired
intake of a_liquid that contains radioactive iodine. Hormane, a s_hormones to,stop cancer
cells frof BN 3‘51 ?%5%51%@%%%%%%%@ AN D8 ﬁ%}{él%agy%%gﬁ e Sb%%‘ya}l fom making
other hogpesasdhahemight makegesccridBiisrghovd (00008 T e ditireds pr Bridddbyptiseinvention
can proyjde,a. beneficial effect for thyroid c pati ﬂg@i&jﬁraﬂon of a nitrobenzamide
compou%ﬁ"eci)r%n%lou%ﬁllr%g 1|(E'){so %ﬁ%%%%é%%%ﬁgﬁ E%%?g%%%gﬁmide compound and surgery, surgery,
radiatiofitfididpy, hofireetresrthef A3 andiahé mhempyombines Frisiman e ferbomims Kehted
Cancers AlDS:Relataokl wphoma; kLN, antiehaspectibejRvanRtion pravidassiethods to treat

AIDS-related lymphoma. AIDS-related lymphoma is a disease in which malignant cells form in the
lymph $psserfwohessisameswRer iiaise aseiiPemmtedIER deRy el SRR ERI &5° RiFSYs caused by
the human,immuAosieliciRaey orirusddH i Iwhishal aeksrandhwerkesihtive OVl sFighhaeisystem. The
immune system is then unable to fight infection and diseases inyade the body. People with HIV
disease%é@%ﬂﬁﬂé@ﬁ%’é’o(ﬁ%ﬁé%‘% in%%EfP&ﬁ%ﬁﬁ?%Bﬁ%ﬁn%,% it ;%%%ﬁo 1giancer.
Lymphoirasiatetarcedidhatmtiecethasnbittsbioed. colldof thtely typiplsystemay yntshtshbs are
divided into t eneral t : Hodgkin's.| %ﬂﬂ% opsElodakings lymphoma. Both Hodgkin's
Iymphor%%ﬂl}alp\:{/ %%Wﬁgﬁéﬁrﬁgﬁa ﬁ%&%@iﬁ?ﬁ%@r in Al _gogftients,%%t%g(‘):)‘r?-Hodgkin'sI mphoma is
more comnsolanWRediztipe thornyithaX DS Handdsar sbdies Besphomaraehytbaned aARDS-related

lymph - i CT/US2006/027907 b
ymp 0%;%%@%Q&W%@&%%@&M&Q@Jd%ﬂ%ﬁf e

i9id'b9e r ?h~)"or a'geb9'sive (fast-growing). AIDS-related lymphoma is usually  aggressive.
The thrd@h typesThe Meskgeietd ARSI ORF ISP TRTG RS- RENF b OEAL-
immunoRipsticiyipbemsand shallnenicleaved el ubabarmiid 00mhpdidk eatnaenbikAdb Strelated
lymphoma combines treatment of the lymphom wﬁt}; trg}a eent forraéglas. fﬁa}‘jientgn wﬁpgﬁlDS have
weakenaHE RS S 04 fL RO SR RO AR B T S B A G S PP YRS oh Epatients who
have AlR&y elatadtgraphamaehisaiidly thesated with lower doses of drugs than lymphoma patients
who do not haye AIDS. Highly-active
aposi's Sarcoma

[00113] In another aspect, the invention provides methods to treat Kaposi’s sarcoma.

Kaposi’s sarcoma is a disease in which cancer cells are found in the tissues under the skin or

mucous membranes that line the mouth, nose, and anus. Classic Kaposi’s sarcoma usually

occurs in older men of Jewish, Italian, or Mediterranean heritage. This type of Kaposi’s sarcoma

progresses slowly, sometimes over 10 to 15 years, Kaposi’s sarcoma may occur in people who

are taking immunosuppressants. Kaposi’s sarcoma in patients who have Acquired

Immunodeficiency Syndrome (ATDS) is called epidemic Kaposi’s sarcoma. Kaposi’s sarcoma in

people with ATDS usually spreads more quickly than other kinds of Kaposi’s sarcoma and often

is found in many parts of the body. Kaposi’s sarcoma may be treated with surgery,

chemotherapy, radiation therapy and immunotherapy. External radiation therapy is a common

treatment of Kaposi’s sarcoma. Some possible surgical options to treat Kaposi’s Sarcome are

local excision, electrodeiccation and curettage, and cryotherapy.

[00114] The methods provided by the invention can provide a beneficial effect for

Kaposi’s sarcoma, by administration of a nitrobenzamide compound or a combination of

administration of a nitrobenzamide compound and surgery, chemotherapy, radiation therapy and

immunotherapy, or a combination thereof.
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antiretroviral therapy (HAART) is used to slow progression of HIV. Medicine to prevent and treat
infections, which can be serious, is also used. AIDS-related lymphomas may be treated by
chemotherapy, immunotherapy, radiation therapy and high-dose chemotherapy with stem cell

transplant. Rggiatigndhegapy may be external beam radiation therapy or byaedhREaRYsAIDS- related

Iymphomw% ﬁ&r@{gg y monoclonal antibody therapy. 100112] The methods provided by the
inventioh &4 e ficial effect for AIDS- related lymphoma patients, by administration of a

nitroberjaamiisie comiounstier aspehirdtiventibrgomiidstratithodsfta mirbidedzarhicel campound and
chemotherapy, radiation. thera igh- c Yy SL-250mRiINgton. thereof. Kaposi's
Sarcom%e%eé)%lfgi i %%giﬂlé?sasgggqc%%lgeg#ﬁ}%ﬁ%%ﬁ %%? e%rc?ﬁget?]ogs to tfrré%t Ka%ogi?'s sarcoma.
Kaposi'siséigramzeis 4ldisedsesa sithisnermelty exiblishdonar dn e westreomngesifienékin or mucous

membrapes it lIRG e RAUID SRR ARHRAYS 1RSI J1AROST SEIRRaaRR ARl yaacCurs in older

men of Jewish, Italian, or Meditérranean heritage. This, tyé)e of Kaposi's sarcoma_ progresses slowly,
sometinie%@eéhat isiesirahes R LO8% PE SRTBDRIEY BE AT IS SOBIE Ny b S HGIKTHG S ‘

immUn%ﬁﬁ?ﬁ@ﬁéﬁﬁ}&eiﬁ@ﬂ&ﬁﬁ&e&%ﬁ@fﬁ@%ﬂ%ﬁ%ﬁ@%ﬂ%ﬁaﬁﬁ Acgrirguidwinuaodeficiency Syndrome
(AIDS) is called qidemic Kaposi's saéco a. Kaposi's sarco})1 "f?d
i

_ le with AIDS usually spreads
more qaIERA AN BHIETRIRES SHREB ST A s o A Grte o\&?cf %ﬁm&aﬁlﬁ% pé‘?ﬁf@ of the bodly.
Kaposi'$esaeooimBymsyines frpdtchvitpspityeny, vichef6Werap yereadidienctine lapyemmad, itheseinotherapy.
External radiation therapy. is a n.treat f I £9m S rg&lpe?ssible surgical
options %%}ggwggggﬁgp%%%gg%%@ é?f) 18(?%&%@%)@{%%&%&%3&%5%0%& curettage, and
cryotherdipys{og%a4) Hersiavelhdas @roviideelby the invention can provide a beneficial effect for

Kaposi'sgaregma, byrgdministration ol Htikenzamuds eamradnd.qn asammbinatien of

administration’of a nitrobenzamide compound and surgery, chemotherapy, radiation therapy and

immunctAETABYAG A K FRFR S AstRRiERd S aneh SiRe PPl SR PSS S5HERTS 7897 Virdit-indb&ed™
it [d $' [QRddpénangiharaspaglithednietiionereyigasinetbodsda tiebtutisalmivgiiced cancers.
Several common viryses are clearl robable cauill fagtors in the etiihq

: . o 1 IS Wi l%g%/ C%ngeqlgg e
malignafEE i TERE WRAL P HEPATRIR & S8 BTN TRy BT "EAh L SRRE Persisi&nt
infectioriscldicageaesisisprabelalyylinkdiatim deepharicetbuebofavidaleactivaton ribde!

injection. The types of surgery that may be used are cryosurgery, partial hepatectomy, total
hepatectomy and radiofrequency ablation. Radiation therapy may be external beam radiation
therapy, brachytherapy, radiosensitizers or radiclabel antibodies. Other types of treatment
include hyperthermia therapy and immunotherapy.

[60117] The methods provided by the invention can provide a beneficial effect for virus
induce hepatocellular carcinoma patients, by administration of a nitrobenzamide compound or a
combination of administration of a nitrobenzamide compound and surgery, radiation therapy,
chemotherapy, percutanéous ethanol inyj ecﬁon, hyperthemia therapy and immunotherapy, or a
combination thereof. '
Viral-induced Adult T cell leukemia/lymphoma

[00118] The association between HTLV-1 and Adult T cell leukemia (ATL) is firmly
established. Unlike the other oncogenic viruses found throughout the world, HTLV-1 is highly
geographically restricted, being found primarily in southern Japan, the Caribbean, west and
central Africa, and the South Pacific islands. Evidence for causality includes the monoclonal
integration of viral genome in almost all cases of ATL in carriers. The risk factors for HTLV-1-
associated malignancy appear to be perinatal infection, high viral load, and being male sex.
[00119] Adult T cell leukemia is a cancer of the blood and bone marrow. The standard

treatments for adult T cell leukemia/lymphoma are radiation therapy, immunotherapy, and
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infected host, reflecting heavy viral dose or compromised immune control. The major virus-
malignancy systems include hepatitis B virus (HBV), hepatitis C virus (HCV), and hepatocellular
carcinoma; human lymphotropic virus-type 1 (HTLV- 1) and adult T-cell leukemia/lyinphoma; and

human papiII%az?(d%glg;)lfV) and cervical cancer. In general, these malim)flgfﬁ?ﬁﬁ%gwﬂgelatively

early in life, typically peaking in middle-age or earlier. Virus-Induced Hepatocellular Carcinoma
[00116] shemdliiye eﬁﬁé@ﬁfb@@m PBREEIEDAL Rerm AP AR PR ARY I AT ERFERSma. or liver
cancer i©ésiablshedt tirougingubdtantiel pidemivipgisheris entedBothuappeaiioasthvig-chronic
replicati%g'g ‘*IH&AB/}E%%ﬁ%iS n({%glfj%ﬂ.aﬂé] ?ngosrlibsequent regeneration. Different types of

treatments are ava or patients' w Ner cancer. These include surgery, immunotherapy,
radiationf®&#&by, chefisthethpris artideddutdmeimvsrditransol injeckorbehidgbefeot Surddnitthat may

be used e IR¥RRHER YR TIAL AGRAIRCIAMYF faial BERRIRRIP B3Rt RHIQ IR dHEG, ARIRtION.

Radiation therapy may be extérnal beam radiation therapy, brachytherapy, radiosensitizers or

radiolab@fBVEIsEaS: Sihaitghsasest deermintand dadinfinar therpva thergdicemd.immunotherapy.
[00117] Thenmethadssprayider aysdhadnvantan camrerde panaficiahe esiprmittgoinduce

hepatoc%gular carcinoma patients, by administration of a nitrobenzamide compound or a combination
of admini&tFE%ibn of a nitrobenzamide compound and surgery, radiation therapy, chemotherapy,
percutanéesis/ethandlieectibGaimgperthemia therapy and immunotherapy, or a combination thereof.

Viral Ind % dult T leukemia/lympho 001.18] T. eassoc:@_g between HTLV-1 and Adult T
cell Ieukg(%flla ﬁkTL) is%%r?@gne%%iﬁrg% ‘@rﬁh e the leiroghagélag |c%u1§éﬂslef6nt?ﬁ1dcﬁ1%oé%out the

world, HFauge|aE deittg! epnserapleically easticit HiShipfentied. frimenilsy inlBdatlebn Gayian, the
CaribbeggnuesteRi-aeaia-attisay anrifis S0 Bagilitis!ands:fuidencsJarcavsalinrincludes the

monoclonal integration of viral genome in almost all cases of ATL in carriers. The risk factors for
HTLV-1- Bl A ntsngs &edrappearnesdpennanimmetbrinmyicicallrdae, Bnadamg thale sex.

[00119] Beluitt b epflaukantisesidcansrs af-iee biaas and banadasiwhdhe-aanda dedppatments for
adult T cge%l IgﬁJkemiaﬂXl& phoma are radiation gler%%%mpnother py, and 22 WO 2007/011962
PCT/USID6102 7907 é?ﬁ&fﬁaé‘f%\%g}g.afﬁaﬁtha &E ERETIR BE SRS SPBEAM P adiation therapy

or brachythermapyn@thethengthoddiafdnehtingyashd tcheosliierdoemicibmplaaauinetydeimimtinotherapy

and hig rﬁsed are conization, total hysterectomy, bilateral salpi11go~oophorectoﬁ1y, radical hysterectomy,
pelvic exenteration, cryosurgery, laser surgery and loop electrosurgical excision procedure.
Radiation therapy may be external beam radiation therapy or brachytherapy.
[00122] The methods provided by the invention can provide a beneficial effect for adult
cervical cancer, by administration of a nitrobenzamide compound or a combination of
administration of a nitrobenzamide compound and radiation therapy, chemotherapy, or a
cpmbination thercof.
CNS cancers
[00123] Brain and spinal cord tumors are abnormal growths of tissne found inside the
skull or the bony spinal colunm, which are the primary components of the central nervous system
(CNS). Benign tumors are noncancerous, and malignant turors are cancerous. The CNS is
housed within rigid, bony quarters (i.e., the skuil and spinal column), so any abnormal growth,
whether benign or malignant, can place pressure on sensitive tissues and impair function.
Tumors that originate in the brain or spinal cord are called primary tumors. Most primary
tumors are caused by out-of~control growth among cells that surround and support neurons. Ina
small number of individuals, primary tumors may result from specific genetic disease (e.g.,
neurciibromatosis, tuberous sclerosis) or from exposure to radiation or cancer-causing

chemicals. The canse of most primary tumors remains a mystery.
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dose chemotherapy with stem cell transplantion. [001201 The methods provided by the invention can
provide a beneficial effect for Adult T cell leukemia patients, by administration of a nitrobenzamide
compound or a combination of administration of a nitrobenzamide compound and radiation therapy,

chemothera [ erapy and high-dose chemotherapy with stem ¢ lanti or a
OHE %o L 9 Py ARG
combination thereof. Viral-Induced Cervical Cancer [00121% Infection of tﬁg{ggrgwx_wttr}l human

papillont4UiRAE (HPV)REAESHeSHe SrcT walsadrrmaliaEam BEPoRidE ARFENREHith HPV
infectionuxaayyemen. VBRI eleR:Rendcati fRE (einbedGalnoanaiyy shibihs gesRlepssiowdy over time.
Before cancer appears in the, cegvix, thehc lIs of the ce viécp tlgou%h changes lgéc%ﬂé ysplasia, in
which c&fi$dhs 5585“ ot ﬁ%‘ﬁsﬁla‘i“b%raf’ﬂ%}aﬁp%%? i tRecervica |38]f1ae.rp_’a?3rs, cancer celis start to grow
and spread trongidé ey Arietise, esnriiahproocsursmnding areasplElé titsarnda tdkee dtmeats for
cervical ﬁ%gg&ga ggﬁoﬁq{%ggydgggw&g&g@%,% iation,therapy and chemotherapy. The types of

e

surgery that may used are conization, total hysterectomy, bilateral salpingo-oophorectomy, radical
hystered@HR8] pelviclaxarnepsiohsehrd aargrhng saresurgery Elidivs praiek tssurane sreneigion
procedugeqifRadiationibsramnmavie.edarnal Ream pLiationdRBEIRMPEIEARYENGHARY (891221 The

methods provided by the invention can provide a beneficial effect for adult cervical cancer, by
administstrRstet hfitroke MpdhnaloedhipBursr andorammats b s akibA ¥ Hitrobenzamide
compoung-and sadiationiberapioshemathargymes astosyiinalianheneoiGdiSteancers [001231

Brain and.spinal cord tumors are abnormal grQwth tissue found inside the skull or the bony spinal
column R REATRFRERS) Cor SR o e ST S e By TR B wmore are
noncancinoe sf dmdtmaliy nam thiumot Eraiedan CdipudsniihelENS, iEpbobsednei tMentitggthipony quarters
(i.e., theL%%Hﬂ:‘h%Hgsﬁ’éﬂ@aﬁ%ﬂn &mgx@g&g{m.growth, whether benign or malignant, can place
pressure on‘sensifive tissues and impair function. Tumors that originate in the brain or spinal cord are
called pririangriifieded. Mostpeiris¢-Xdmors are caused by out-of-control growth among cells that
surrounqangspuPPOrtRergne tidrS el aumberalindivichiale: P IMABAMMAB DAY HRSkHEArom
specific genetic disease (e.g., neurofibromatosis, tubergus sclerosis) or from exposure to radiation or

cancer-GIRSiPRARM HERST R e GFATO SRR ATEFD AT FRRORIATIONE SRivirg: Dipcytic

astrocytoma, such as hemispheric, diencephalic, optic, brain stem, cercbellar; subependymal

giant cell astrocytoma; and pleomorphic'xanthoastrocytoma. Oligodendroglial tumors, such as
oligodendroglioma; and anaplastic (malignant) oligodendroglioma. Ependymal cell tumors, such
‘as ependymoma,; anaplastic ependymoma; myxopapillary ependymoma; and subependymoma.
Mixed gliomas, such as mixed oligoastrocytoma; anaplastic (malignant) oligoastrocytoma; and
others (e.g. épendymo—asirocytomas}. Neuroepithelial tumors of uncertain origin, sach as polar
spongioblastoma; astroblastoma; and gliomatosis cerebri. Tumors of the choroid plexus, such as
choroid plexus papilloma; and choroid plexus carcinoma (anaplastic choroid plexus papilioma).
Neuronal and mixed neuronal-glial tumors, such as gangliocytoma; dysplastic gangliocytoma of
cerebellum (Lhermitte-Duclos); ganglioglioma; anaplastic (malignant) ganglioglioma;
desmoplastic infantile ganglioglioma, such as desmoplastic infantile astrocytoma; central
neurocytoma; dysembryoplastic neuroepithelial tumor; olfactory neuroblastoma
(esthesioneuroblastoma. Pineal Parenchyma Twmors, such as pineocytoma; pineoblastoma; and
mixed pineocytoma/pineoblastoma. Tumors with neuroblastic or glioblastic elements
{(embryonal tumors), such as medulloepithelioma; primitive neuroectodermal tamors with
multipotent differentiation, such as medulloblasioma; cerebral primitive neuroectodermal tumor;

neuroblastoma; retinoblastoma; and ependymoblastoma.
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WO 2007/011962 PCT/US2006/027907 [00124)' f'h'b"YTr'st testy dtagrid'se brain and spinal column
tumors is a neurological examination. Special imaging techniques (computed tomography, and
magnetic resonance imaging, positron emission tomography) are also employed. Laboratory tests

include the E@g 2%%{ 6fpinal tap. A biopsy, a surgical procedure in Whi;{;@(ﬁ,gﬁg}&%gssue is
1

taken from.a.. t pr, helps doctors diagnose the type of tumor. umors are
classmed@a}gééor |'§§%8% y’%ﬂd of cell from which the tumor seems to originate. The most common

primary ti?@ilﬁﬁ];mor irladits e0hreSdianR egiis, inutibebpiin tayledorastn pitesatiyatromke entide
blood-bref eyt AndceniibHin IR e Ao e FeNiaL ASEHANS AR Tese mors are

called glioma cytoma, anaplastic astrocytoma, or glioblastoma m and account for

65% of ahlipRfpEentisl SEPPSRRYEYStepaRamOrsm SethEuenrfe TiFh osaraitsmacsnininadito,
Oligodendseglipthay P endvimer e deaingiema «kyBRRase LA AP, ARk Medulgblastoma.

Neuroepithelial Tumors of the CNS [00126] Astrocytic tumors, such as astrocytoma,; anaplastic
(malignaftRSHo A, St LL Rahephsnt, AARE G2 BPiAl Seehngareth eitdr:
glioblastampinstitfeme pipeyhien dethacNemaesHaihat NemispheT ite diefeept alich @pBeni¥ain stein,
cerebellgr; subepen | giang cell astrocytgma; and pleomarphic. xanthoastrocytoma.
Oligodeﬂﬁlregalﬁca 3%(%@%%%#&16% "E‘éﬁ%‘%ﬁ%&ﬁ‘éﬂy@ Oacﬁ%gg%sﬁgn(gmﬁﬁﬁﬁgﬂﬁ Bligodendroglioma.
Ependynilopélbterrons Tsusits as Epenthynitistogparséap losticae pendygishizatomyXepaibidary
ependy , e ~Mi [ , ' i toma; anaplastic
%%@(%?5%98&%%5. oms Miadal SR ﬁ%ﬁ%@ﬂé@%@%%%%ﬁﬁ%&@gﬁﬁ

(malignant oastrocytoma; an ers (e.g. ndymo-astrocytomas). Neuroepl tumors of

uncertaif@HgRENeH 2REdiBroBgoRyisBlatpeahaslbtas el by ioaAismsisekebromamors of
the chorqigtplResnsiish asvehemigRiskisRARII ept-ARcoRAtIL RIS YR CAIGIABMA (aRaplastic

choroid plexus papilloma). Neuronal and mixed neuronal-glial tumors, such as gangliocytoma,;
dysplastit ey caio R e SR R RREBIEEET: GhFRIGHSMA: ShMHRIERT (malignant)
gangliogbandesnrieshoaptastiednianiile gasigboglionasachias slesmaplasticdafpntigastocytoma;
central neuroc a; dysembryoplastic neyraepithelial tumor;. olfactory neuroblastoma
(oothesiGrbs ot e R SH G AT TS, A L Py R bR DSOSt and
mixed piﬁwhﬁ@mﬁmadﬂmMuim@wﬁgﬁabwﬂbmsﬂuimcglﬂdhtaeti@hdmimm (embryonal
tumors). sieyisume dyliosaithaIADA-RITING e acp dREMAL MBIl MHipele™

differentiation; such’as medulloblastoma; cerebral primitivé neuroectoter mor; neuroblastoma;
retinobla&taHPhd ependymoblastoma.

[60128] Chemotherapeutics available are, but not limited to, alkylating agents such as,
Cyclophosphamide, Ifosphamide, Melphalan, Chlorambucil, BCNU, CCNU, Decarbazine,

Procarbazine, Bosulfan, and Thiotepa; antimetabolites such as, Methotraxate, 5-Fluorouracil,
Cytarabine, Gemcitabine (Gemzar®), 6~mercapt0pm’ine, 6-thioguanine, Fludarabine, and
Cladribine; anthracyclins such as, daunorubicin. Doxorubicin, Idarubicin, Epirubicin and
Mitoxantrone; antibiotics such as, Bleomycin; camptothecins such as, irinotecan and topotecan;
taxanes such as, paclitaxel and docetaxel; and platinums such as, Cisplatin, carboplatin, and
Oxaliplatin.

[00129] The treatments are surgery, radiation therapy, immunotherapy, hyperthermia,
gene therapy, chemotherapy, and combination of radiation and chemotherapy. Doctors also may
prescribe steroids to reduce the swelling inside the CNS.

[00130] The methods provided by the invention can provide a beneficial effect for adult
cervical cancer, by administration of a nitrobenzamide compound or a combination of
administration of a nitrobenzamide compound and radiation therapy, chemotherapy, or a

combination thereof.
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24 WO 2007/011962 PCT/US2006/027907 Othi "CINSIVIY hhM? [00127] Tumors of the Sellar
Region, such as pituitary adenoma; pituitary carcinoma; and craniopharyngioma. Hematopoietic
tumors, such as primary malignant lymphomas; plasmacytoma; and granulocytic sarcoma. Germ Cell

Tumors, suckyasg@rmnirema; embryonal carcinoma; yolk sac tumor (endeggrmal&iRumidmor);
choriocg,;%o ) ?,(;:g,gratoma; and mixed germ cell tumors. Tumors of the Meninges, such as

meningi . atypicalmeningjoma,; naplastic Ilgqﬁn | othelial tumors
of the m@ﬁ%g@s, suc?%sp gne%arﬁ ?R)%%geurﬁ‘:?%?%%ﬁfg é]rl%gnant K eege}%%ﬁ?n%%%}%%g% f\q/lle anocytic
Lesionsbfdmaopeienid duaoTassaseared o dre eontumod e artieivgdrssisesnidl eb'henddhgioblastoma
(capillary, hemangiphlasiamal; Tumars Skranialangd SRnatdie Mes s YehasSEIWARROMS,

(neurinoma, "neurilemoma); neurofibroma; malignant peripheral nerve sheath tumor (malignant

schwanABATAY, 26i9BAAS BHITRERSHE HivetJ AP RICaEIIR VTP B StReE difereiiitos Widnelanotic.

Lﬁcgl E@ﬁﬁﬂﬁi@@gufa@% &ag&ﬁ%wmﬁr&@QM@&ﬁw@@a@@m@ﬁshﬁm@fﬁé@aya)én@b@ﬁefma; ;
chodroma; chondrosarcoma; a arcinoma. Metastatic tumours, Unclassified Tumaors and Cysts an
Tumor-Iﬁ?enE%@‘i%W@:t eoresha Sth et%ltl’ﬁ Ve E ST S ,8%&?3&%3%@3@4?@%?% ventricle;

enterogénaudigystmensagliakcisitigranular cell tumor (choristoma, pituicytoma); hypothalamic

neuron rtoma;,nasal glial herterotqpia; a lasma cell f":ﬂﬂl . ‘
Chemoﬁu@%%jutics a%%?a%ﬁgng%? étgﬁrgt ﬁ%?% to@‘éﬂ&ﬁ%"tﬁ% %ents%%ﬁ%%%gp_e(g‘é%hamide,
IfosphardigiesafielghatghiThioriahsuc oBGNibrbaNUcaD aetibazies IPrseafariveBigAfEN, and

Thiotepg, apineraPAlrSHEL RS MEhRIAXATS. & FHOroMiEHHE YRFADING RamAahing.

(Gemzar(c)), 6-mercaptopurine, 6-thioguanine, Fludarabine, and Cladribine; anthracyclins such as,
daunordBiERTS iksRBRGS, et aEpruBiEiR dHamMRYRE it dheb Bt e S (Rh HE 9Bleomycin;
camptothgeiias, Skehias lioiesaardtapaiesaliclilanes Sdchidhs/ipdelitexehant decetaxel; and

platinums such as, Cisplatin, carboplatin, ang Oxaliplatin..,[00129] The treatments are surgery,
radiatiomgﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁ%ﬁﬁmﬁsﬁﬁgﬁﬁ‘ﬁﬁi8?%588%%%?%@?, emotherapy, and combination of

radiatiorjidjhemotheeamli fext rsiphsc: nayy qieschi herste(bIBHSET y édieartiiezsamelling inside the
C RIS CH e DN BN AL BB 15 e o
common in the deep soft tissue, usually in close proximity of a nerve trunk. The most common
sites iﬁclude the sciatic nerve, brachial plexus, and sarcal plexus. The most common symptom is
pain which usually promipts a biopsy. It is a rare, aggressive, and lethal orbital neoplasm that
usually arises from sensory branches of the {rigeminal nerve in adults. Malignant PNS tumor
spreads along nerves to involve the brain, and most patients die within 5 years of clinical
diagnosis. The MPNST may be classified into three major categories with epithelioid,
mesenchymal or glandular characteristics. Some of the MPNST include but not limited to,
Subcutaneous malignant epithelioid schwannoma with cartilaginous differentiation, Glandular
malignant schwannoma, Malignant peripheral nerve sheath tumor with perineurial
differentiation, Cutaneous epithelioid malignant nerve sheath tumor with rhabdoid features,
Superficial epithelioid MPNST, Trifon Tumor (MPNST with rhabdomyoblastic differentiation),
Schwannoma with rhabdoniyoblastic differentiation. Rare MPNST cases contain multiple
sarcomatous tissue types, especially osteosarcoma, chondrosarcoma and angiosarcoma. These
have sometimes been indistinguishable from the malignant mesenchymoma of soft tissue.
[00134] Other types of PNS cancers include but not limited to, malignant fibrous cytoma,
malignant fibrous histiocytoma, malignant meningioma, malignant mesothelioma, and malignant
mixed Miillerian tumor.
[00135] The treatments are surgery, radiation therapy, immunotherapy, chemotherapy, and

. combination of radiation and chemotherapy.
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administration of a nitrobenzamide compound and radiation therapy, chemotherapy, or a combination
thereof. 25 WO 2007/011962 PCT/US2006/027907 PNS"Can'b&s" [00131] The peripheral nervous
system consists of the nerves that branch out from the brain and spinal cord. These nerves form the

communicatigmngiwerlopetween the CNS and the body parts. The peripheratRamaissaystem is
further subdiyided into the somatic.nervous system and the autonomic nervo tem.[he somatic
nervous?&isiim con@ﬁ%&@{}@dﬁ l@%’%"%%“fﬁ Ritgaee %ﬁ&%&%\%%%ﬁﬁ%ﬁscious
activitiemnthe, aytanamisnaoais systbeneontistominexy es thatnbimtentaf e G Btrativrecfisceral
organs such as the heart, stomach, and intestines. It,med| n 5i9” activities,£00132]
Acousti%lﬁgﬁ%ﬂ?ﬁ?gfeeclgg%uﬁl |k§1r1(t)1tfsa g%%?}sefﬁpﬁ’acr]lggen r@%%?e (%gﬁ?nce r%rve, a sg called the
eighth crasi dlavesvedroreptiiontegedhitacacrve. These tumors are non-malignant, meaning that they

do not sfgeash o metasiasize a MerBALS of e hedibie losstine Rk GaRARARRBloep nside

the sku jacent to vitalbrain centers in the brain stem. As the tumors” enlarge, they involve

surrouniimeidahletasies Ganksstiaok 2 HPARPURSRAl SRR s A SR B RAEEEML se tumors

grow sloyyy.p\sbsmpsHee.of yeersdAMSRLd hevaslianaalpeipheiatas ieshaathctupgor (MPNST) is
the malignant_counterpart to benign sr?&gssue tu:iporgs %uch as neu%)fibromas nd.schwannomas. It is
most cERSFBHSH e ELrat At ST MRSty Y8 Y

ISR A R Rk 2P bst common

sites inghyeedherseistiy nemvenbraghiab@exia; mhibiavpalpiexse Théahastrosnimdlosgmptom is pain

which Uﬁua%%éom%ts af%%%/. I%Sis arare, aggressive, and lethal orbital neoplasm that usually arises
Unts.

Use . . .
from sef<0 ches o Igeminal nerve in adults. Malignant PNS tumor spreads along nerves

to involyeatRsbrain, dfie mebogepienidadibmnithin®yéersaf pimiids 2 denpisiasetfoss MENST may be
classified, into thr ' ' [ ithelig af gharacteristics.
eﬁ AL %%d@ﬁ%%ﬁ%ﬂ@é with gpithaligidn sresenrshymahRl-aanps ,

Some o but not fimited to, Subcutaneous malignant e%lthelioid schwannoma with

cartilagieroubieaiercfipsioini AR R NS RERUSEHRRRABRIE A B&ABeral nerve sheath

tumor Mﬁ&@g{ﬂg@ﬂﬁb@f@gﬁ@ﬁﬁgﬁ@pﬂ@@meous epithelioid malignant nerve sheath tumor with
rhabdoid features, Superficial epithelioid MPNST, Triton Tumor (MPNST with rhabdomyoblastic

aiferen i SERigannoma wih ihgbdomyotlagie dierentaion, RIGMENST catgs contin

multipleI matous i o%arc‘ama, onargsarcoma ang angiosarcoma.
These are three main types of stomach cancers: lymphomas, gastric stromal tumors, and carcinoid

tumors. Lymphomas are cancers of the immune system tissue that are sometimes found in the
wall of the stormnach. Gastric stromal tumors develop from the tissue of the stomach wall.
Carcinoid tumors are tumors of hormone-producing cells of the stomach.

(001407 . The causes of stomach cancer continue to be debated. A combination of heredity
and environment (diet, smoking, etc) are all thought to piay apart. Common approaches to the
treatment include surgery, immunotherapy, chemotherapy, radiation therapy, combination of
chemotherapy and radiation therapy or biological therapy.

[00141] The methods provided by the invention can provide a beneficial effect for
stomach cancer, by administration of a nitrobenzamide compound or a combination of
administration of a nitrobenzamide compound and radiation therapy, chemotherapy, or a
combination thereof.

Testicular cancer ‘ ‘ .
[00142] Testicular cancer is cancer that typically develops in one or both testicles in

_young men. Cancers of the testicle develop in certain cells known as germ cells. The 2 main
types of germ cell tumors (GCTs) that occur in men are seminomas (60%) and nonseminomas
© (40%). Tumors can also arise in the supportive and hormone-producing fissues, or stroma, of the

testicles. Such tumors are known as gonadal stromal tumors. The 2 main types are Leydig celi
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have sometimes been indistinguishable from the malignant mesenchymoma of soft tissue. [00134]
Other types of PNS cancers include but not limited to, malignant fibrous cytoma, malignant fibrous
histiocytoma, malignant meningioma, malignant mesothelioma, and malignant mixed Mullerian tumor.

[00135] The treatmentsdate surgery, radiation therapy, imnmunotherapy, chemgibmrapy;and

combinatign of radiation and chematherapy. 26 WO 20071011962 PCTIUS2006/0 ot]"
e A R by R SRS B B AT e et A P e el
adminisindtibenaheemittotienzativide Copmpoonad oha mosheitamion srcauiaibitieda 6hngsitrobenzamide

o BEhASf) R S A SRR AL SOmANANR eieho iRy A0

Oropharyngéal Cancer anagement of patients with central nervous system (CNS) cancers

remainsherfotherdpipl cathiskoChnups suvhivsianpoplashgeayadcadisigmgenpyaticer,
nasophgiygedl £anse" raphanngedl cancely aid thetkehavugbesireniadhwitbigeaayy,

immunotherapy, chemotherapy, combination of chemotherapy and radiation therapy. Etoposide and
actinomyenssio o c RIS IR ORISR A JesraYRER SHRER topCRBARaYEsESY. fail to cross the
blood- hiaiguRadsienBnsefinamaistsaieR] 3] dhersnatiddsipsdvided by the invention can provide a
beneficigl effect for Qral Cavity and Qrqpharyngeal cancer, b ministration itrobenzamide
compoﬁalérSE com 588%‘%4(%&‘?%%%&5{%% ﬁvam}lt?% ehzami eac%er%%%ﬁ%c? %f%% ?%}diation therapy,
chemotbetam} emascombihaiisttiereof aSitnimoha@airos{p0 13O pStenmbivasianced is the result of cell

changes IR EINng 816 SAmAT I UsIB.a18 MiESRa MRS of slamanhgneees: lymphomas,

gastric &oma umors, and carcinol rs. Lymphomas are cancers of the immune system tissue
that aresorhifirestheraed in the wall of the stomach. Gastric stromal tumors develop from the tissue
of the stﬂg,%j} wall..farcinoid tumors are tumors of hormone-producing cells of the stomach. [00140]
The causes of stomach cancer continue to be debated. A combination of he‘gdig{& nd environment

(diet, smiBRIAB] etc) atdailiFBGR RIS EHAACHES HHH RBHF S ST Y ¥PEAEMEHt include
surgery cimRnne tharapy Habe oTatherany iabiation tiesapyatombirnationoforhemdneappand

rclition (efapy o bislogiel therapy, (901411 The fyethods proites b vsaignean provide a
thymomas and thymic carcinomas. Lymphocytes, whether in the thymus or in the Iymph nodes,
can become malignant and develop into cancers called Hodgkin disease and non-Hodgkin
lymphomas. The thymus also contains another much less common type of cells calied
Kulehitsky cells, or neuroendocrine cells, which normally release certain hormones. These cells
can give rise to cancers, called carcinoids or carcinoid tumors that often release the same type of
hormones, and are similar to other tumors arising from neurocendocrine cells elsewhere in the
body.

[60146] * Common approaches to the treatment include surgery, immunotherapy,
chemotherapy, radiation therapy, combination of chemotherapy and radiation therapy or
biological therapy. Anticancer drugs that have been used in the treatment of thymomas and
thymic carcinomas are doxorubicin (Adriamycin), cisplatin, ifosfamide, and corticosteroids
(prednisone). Often, these drugs are given in combination to increase their effectiveness.
Combinations used to treat thymic cancer include cisplatin, doxorubicin, etoposide and
cyclophosphamide, and the combination of cisplatin, doxorubicin, cyclophosphamide, and
vincristine.

(60147} The methods provided by the invention can provide 2 beneficial effect for
stomach cancer, by administration of a nitrobenzamide compound or a combination of

administration of a nitrobenzamide compound and radiation therapy, chemotherapy, ora

combination thereof,
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stomach cancer, by administration of a nitrobenzamide compound or a combination of administration
of a nitrobenzamide compound and radiation therapy, chemotherapy, or a combination thereof.
Testicular cancer [00142] Testicular cancer is cancer that typically develops in one or both testicles in
young men, Ganesrsoeidhe testicle develop in certain cells known as gernmpeehsszéhuemain types of
germ cell tumat: %@%ﬁ?g@r t QeCuUE in men are-seminomas (60%) and nonseminomas (40%). Tumors
can alsé&émﬁ %E\%ng% hormone-producing tissues, or stroma, of the testicles. Such
tumors Hiel#8wn agorsetat sirtmaltemtionrsproid metndydes iretinsyangealring $i9807/011962
PCT/AT e 000IRGT 0 dambhrardherol kbl diusfis, sRechhidantisaticlprismersamdhese that start

in another organ and then spread to the testicle. Lymphoma is the most common secondary testicular
cancer. lifodadia} emmnehoapsronerel (hymdmearABHSORIBER TR P HIRTRRIER 457, O
chemotherary adiationiherapyeamhinaionehehasotbpianyenciadiatiomn katapyide- biological
therapy. Several drugs are typically used to treat testicular cancer: Platinol (cisplatin), Vepesid or
VP-16 (Btss0HEPEAgERRnoxane (bleomycin sulfate), Additionally, Ifex (ifosamide), Velban
(vinblastingset{atelicobleaibie-apayfedgeack [00144] The methods provided by the invention can
provide a beneficial effec for stomach cancer. by administrati f a nitr ide compound or a
combinﬁl@n‘%i adm%éﬁ’%{?oaﬁl%?eg%l ?8 g%%%%ig & %I%nl%%é%% %n§ ?a |§tl%%§% ?é%gfchemptherapy, or
a combimatitiortereds, FuyaruscClimder j00alSlatihg aggnisusninefelitenguiietarbachPitg tipper/front
portion gL yQu; g, Jromythe hase.otabedhimetinshesfoniakihehaars e shymus

contains 2 main types of cells, thymi€ epithelial cells and | mpﬁocytes. Thymic epithelial cells can give
origin toidﬁpmnagih@@%mr@%@mmtwﬁ%éﬁf@éﬁﬁﬁ%&’ﬁ&%ﬁ%ﬁ@ﬁ’%ﬁﬂ%@in the lymph
nodes, ganRecoOmBINaHIBANEARH dayelep intaissncens saletttHodgkindisease and non-Hodgkin
lymphomas. The thymus also contains another much less common type of cells called Kulchitsky
cells, orHEHBERRIE e cells, which normally release certain hormones. These cells can give rise to
cancersjgaisay carcinoidsottaicineidsuratrethaioitethralghsesthidative tfjpeacfomolenynes, and are

similar tg OfNe" RYBRIR 3FEMC oMl BHECELARAINA FEHE SIRRMRRIES AR BRRYy can disrupt

DNA gynthesis and cell division. Examples of alkylating reagents suitable for use herein include

nitrogen mustards and their analogues and derivatives including, cyclophosphamide, ifosfamide,
chlorambucil, estramustine, mechlorethamine hydrochloride, melphalan, and uracil mustard.
Other examples of alkylating agents include alky! sulfonates (e.g. busulfan), nitrosoureas (e.g.
carmustine, 10m.ustine,' and streptozocin), iriazenes (¢.g. dacarbazine and temozolomide),
ethylenimines/methylmelamines (e.g. aliretamine and thiotepa), and methylhydrazine derivatives
(e.g. procarbazine). Included in the alkylating agent group are the alkylating-like platinum-
containing drugs comprising carboplatin, cisplatin, and oxaliplatin.

: Antz’m‘etabolites
180151} Antimetabolic antineoplastic agents structuraily resemble natural metabolites,
and are involved in normal metabolic processes of cancer cells such as the synthesis of nucleic
acids and proteins. They differ enough from the natural metabolites so that they interfere with
the metabolic processes of cancer cells. Suitable antimetabolic antineoplastic agents to be used
in the present invention can be classified according to the metabolic process fhey affect, and can
include, but are not limited to, analogues and derivatives of folic acid, pyrimidines, purines, and
cytidine. Members of the folic acid group of agents suitable for use herein inciude, but are not
limited to, methotrexate {amethopterin), pemetrexed and their analognes and derivatives.
Pyrimidine agents suitable for use herein include, but are not limited to, cytarabine, floxuridine,

fluorouracil (5-fluorouracil), capecitabine, gemeitabine, and their analogues and derivatives.
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[00146] Common approaches to the treatment include surgery, immunotherapy, chemotherapy,
radiation therapy, combination of chemotherapy and radiation therapy or biological therapy.
Anticancer drugs that have been used in the treatment of thymomas and thymic carcinomas are

doxorubicin (4gyiaaysik.cisplatin, ifosfamide, and corticosteroids (prednigengldsfafignsihese drugs
are giveq in.compination tq.increase.their.effectiveness. Gombinations used to treat thymic cancer
include g@%ﬁt%‘%@%&‘?%%%% &t igﬁla‘%yc%Bﬁ%‘%‘bﬁ%\%%%tf’aﬁb@i%é’ ‘88%%%‘%%2 jon of cisplatin,
doxorubiaénpyclapines plaiviteinatich siachstinkdfiode) 2hd Heimetiogseprovded Yayithe invention can
provide & penehgilailesinl slamadi saaest DY amistliaa e i aRaNAapilE compound or a
combination of administration of a nitrobenzamide compound and radiation therapy, chemotherapy, or
a combahiondtiéenaraoidire Goowotidoe? Pd heiSPebE!E? Pod Fed #fiMed: 11 A17 i1'E P'V' [001481

One asggg;ugg}i&%%gﬁgg&géknges methods for treating cancer using different combinations of
treatment regimens. For example, such combinations may include, but are not_limited to, the use of

one or ni8f&3 the nitro%‘?ﬁ&ﬁ?ﬂﬁ@@%’#ﬁgﬁﬁa?’iﬁ COPIGHE ABHIHA B ASSBIS AR ious antineoplastic
chemothgrapeylis:runelss haprmeraniaiivemagentseaneies. sidemaient lgaittoguageitior use

Antineoplastic.chemotherapeutic agents [Q0149] Suitable antineoplastic chemotherapeutic agents to
e e LB, PGB AbR A e B A MDAt BB TR Stabontes
natural antimetiptesticd dgénisaloguascndl damtintoplastiengents;enigioge fasMadgbitors, differentiating

reagents, VA0 RIBOLS, ANtbadiee.on kysuigolherapewlieqeils, aees s asRas. Smal

molecule enzymatic inhibitors, biological respdnse modifiers, an éntl-me. astatic agents. Alkylating
agents [00050bWie piaingeagetits Qfeck aotimitetacizane seiethe fangaahereisr arsdbfomolecules such as

the DNA,of GanGRiGalS, Rdipie tadaly: Stons sleaterhiissod s BeivbucamelisririnRbASYnthesis

and cell division. Examples of alkylating reagents suitable for use herein include nitrogen mustards
and theiPBharstyabecan heerivzaerass ReARIHBRRCIBTSRb AR AtS [afe SRR B GrARIEI,
estramugigiganechlorethaminenivsdrechigside. melahalaneanstisagi-mustatic aikierexamples of

Alkylating g e 4o Ik Sonates (& DS an) AR ONIeaS (i ies that have anti-
tumor properties usually through interacting with cancer cell DNA. Antibiotic antineoplastic
agents suitable for use herein include, but are not limited to, belomycin, dactinomyein,
doxorubicin, idarubicin, epirubicin, mitomycin, mitoxantrone, pentostatin, plicamycin, and their
analogues and derivatives. ‘

[00154] ‘The natural antineoplastic agent classification also includes camptothecin
analogues and derivatives which are suitable for use herein and include camptothecin, topotecan,
and irinotecan. These agents act primarily by targeting the nuclear enzyme topoisomerase L,
Another subclass under the natural antineoplastic agents is the enzyme, L-asparaginase and its
variants. L-asparaginase acts by depriving some cancer cells of L-asparagine by catalyzing the

| hydrolysis of circulating asparagine to aspartic acid and ammonia.
Hormonal antineoplastic agents
[60155] Hormonal antineoplastic agents act predominantly on hormone-dependent
cancer cells associated with prostate tissue, breast fissue, endometrial tissue, ovarian tissue,
Iymphoma, and leukemia. Such tissues may be responsive to and dependent upon such classes
of agents as glucocorticoids, progestins, estrogens, and androgens. Both analogues and
derivatives that are agonists or antagonists are suitable for use in the present invention to treat
turnors. Examples of glucocorticoid agonists/antagonists suitable for use herein are
dexamethasone, cortisol, corticosterone, prednisone, mifepristone (RU486), their analogues and

derivatives. The progestin agonist/antagonist subclass of agents suitable for use herein includes,
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carmustine, lomustine, and streptozocin), triazenes (e.g. dacarbazine and temozolomide),
ethylenimines/methyhnelamines (e.g. altretamine and thiotepa), and methylhydrazine derivatives (e.g.
procarbazine). Included in the alkylating agent group are the alkylating-like platinum- containing drugs

comprising caypopiatin.sisplatin, and oxaliplatin. Antimetabolites [00151[ Argimetabglim@ntineoplastic
agents ) ol [ olites re involved. in narmal metabolic processes of
U RIG L iﬁ{{@s 3R, meggo%%ﬁ%é&‘é%ﬁgjré%%%%@%cet&e

cancer cells such as the sy of nucleic”aci oteins. er enough from the natural

metaboli@seatieas Ry4dterfdr8sinh ther metemsticapiotebsdisesf Canoaylecfionshiasitagrimetabolic
antineopiasticAgRIIsHR:REHARE oI thRPeRANt inyeRbaB.canealasaificd aqaqaimingde the metabolic

process they affect, and can include, but are not limited to, analogues and derivatives of folic acid,
pyrimidirfSECHTH FEROEHE At BRI Pl ot AP G780 B¢ 80 ERts WiveshrattdEe herein
include, mfigyeenahdiniieeiesMetinisRxaleaamatiepialiioRemebefechanddhel anargues and
derivatives.., Pyrimidine agents suitable for use hergin, include, put are_not limited to, cytarabine,
foxundi B HGEFET (AT FACHE A A G e B RS fos anc
derivativesn28tiié) 2000/gLta6HIeE TilS20061 RR'0a0E, Rtiekmgleme GitiadVddrdl. eh&'e i'fftblude
but are i r rine (6- opurne), pentostati i nine, cladribine, and
their an%%g%dﬁ?’&%gﬁ%%%éﬁﬁﬁé%é%%é%%g%ﬁl{éa ggf%@r?l s%g %%gﬁr?t%l%%%asee t?thh}glre not limited to,
cytarabiffclegaoeii ararablivairide) lakstitidined(Brdeieynditrerastiohineatriiogutesialigtorgivatives.

Natural angnegplastic.aaensdA04eh i alARINGARKRSIL A HMRLRGantimitotic agents,

antibiotic antineoplastic agents, camptothecin ana Q%UGS_, and enzymes. Antimitotic agents suitable for

use her8R R RIAH o TR tos Rt ra AR SFHDIAL Setbisiihesiel. ohwetine,
vinorelbingyranebthein anatiaguatiand depiatives: dh eyerramaopiveckivatheriMadagascar periwinkle
plant angiare usuall .C(;’I] cg/cle-specific for the M phase, binding to tubulin in the microtubules of
cancer celi€’ B ﬁ'flrﬁ?f i agents suitable for use herein are the podophyllotoxins, which include,
but are ri661iH6ited to etopagidesesiiposidicoramebthély arhdbddiinsebeanstoerivative st fimess. reagents

P ara) aplbatala RGNS RAAE SLile SeLAYS e hairRicliteA.amoTo 1

natural antinedplastic agents are the antibiotic antiheopfastic agents. Antibiotic’ antin opféstic agents
are antirifétensisiiaarugs thaeaeva hntitrgehBNgkdpestien Usxampleniugainaaressmgubitreancer cell
 DNA. Andibigtic aptiReapiastiGciude, but are not limited to, ranibizumab, bevacizumab, SU11248,
PTK787, ZK222584, CEP-7055, anglozyme, dalteparin, thalidomide, suramin, CC-5013,
combretastatin A4 Phosphate, LY317615, soy isoflavones, AE-941, interferon alpha,
PTK787/ZK 222584, ZD6474, EMD 121974, ZD6474, BAY 543-9006, celecoxib, halofuginone
hydrobromide, bevacizumab, their analogues, variants, or derivatives.
Differentiating reagents
[00157] Differentiating agents inhibit tumor growth through mechanisms that induce
cancer cells to differentiate. One such subclass of these agents suitable for use herein includes,
but is not limited to, vitamin A analogues or retinoids, and peroxisome prolifefator-activatcd
receptor agonists (PPARs). Retinoids suitable for use herein include, but are not limited to,
vitamin A, vitamin A aldehyde (retinal), retinoic acid, fenretinide, 9-cis-retinoid acid, 13-¢is-
refinoid acid, all-frans-retinoic acid, isotretinoin, tretinoin, retinyl palmitate, their analogues and
derivatives. Agonists of PPARs suitable for use herein include, but are not limited fo,
troglitazone, ciglitazone, tesaglitazar, their analogues and derivatives.
RNA inhibitors
[00158] Certain RNA. inhibiting agents may be utilized to inhibit the expression or |
translation of messenger RNA (“mRINA™) that 1s associated with a cancer phenotype. Examples

of such agents suitable for use herein include, but are not limited to, short interfering RNA
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agents suitable for use herein include, but are not limited to, belomycin, dactinomycin, doxorubicin,
idarubicin, epirubicin, mitomycin, mitoxantrone, pentostatin, plicamycin, and their analogues and
derivatives. [00154] The natural antineoplastic agent classification also includes camptothecin

analogues ang gderivativgs which are suitable for use herein and include cgmpiRtigsinmigpotecan, and
irinotecay). Jhese agents act primarily,hy.targeting the nuglear enzyme topaisomerase |. Another
subclassp ﬁﬁ@é‘?ﬁr&%@?ﬁﬁ%ﬁ%ﬁ B%@%é@é%’ﬁ?@%ﬁ%senfﬁ%%‘e? f%@?é?gﬁ?rgsle]llﬁ?ﬂsqlt‘%n%ariants.
L-asparaginasaiadit: Byrdepiivia Serd<ancare el $inf tedasp lagih e byaceld) ey tisen,mpdrolysis of
circulatirl% aos%)arggine to aspartic acid and ammonia. Hormonal antineoplastic agents [00155]
Hormonal an ?rr%dplastic agents act predominantly on hormone-dependent cancer cells associated
with prostateitidsudrreasticspeutndgaétrial tissue, ovarian tissue, lyinphoma, and leukemia. Such
tissues wé@? responsiye 0and AeREAAS B UAO RRIAEHE sQfageRts R gikigaeesticoids,

progestins, estrogens, and androgens. Both analogues and derivatives that are agonists or
antagonfiscarEithm sreresaliR ik HBs Tk aspriRieh TG ¢ agctihBis e PRpes BFgWEocorticoid
A ePTSOrE (RUAB%) Shelh anblofticn and. dorvatios, The stodestn acbTisUantaaonst SUbclass of
ifepri , thei ogues and. deriyatives. rogestin nist/antagonist subclass o
agents KMEDRTLPUEEHE G A 0 W30 o FIOE 2 S CRSA ORIz Ve
?ot"'litini)(d@i‘iﬁqiiléla()‘m;a(yptaéﬁiSdtdﬂmwaﬁd:mwpmgeéw@nﬁ;emémmmommmms mifepristone
RU486),.2K98299, their analqgues a rivatives, f istlantagonist
subclassC b%f‘lé‘g"“él ﬁt%%%ﬁ%?oﬁ'uﬁi r}gignol%nﬁéﬁjn g?%n&?ﬁg{r%ﬁﬁ%g% ?c? %&%ﬁ&%@%ﬁnﬁgﬁ%n,
toremifehereR UB868B3 b SRIGIS4 I EBIGa 3By b oPFOSIAfvES Rt Remah Hdlsgiegdntederivatives.
Examplesbaromataseniibiiais pitaRie i s herein mvwhiab «ahibikesrearpdsaduction, include,

but are not limited to, androstenedione, formestane, exemestane, aminogfutethimide, anastrozole,

letrozolbTRSFERAR SERS S R ABTRRT Y EYe AHIBR ABHP Adie S RISy A S o AR 7B ISt subclass
of agentsgptitakie.{es, yseharein i clvde 7ol rEsedivitethiedesius Loy, gidydaesastasierone,
fluoxymesterane, testolactone, testosterone enanthate, testosterone propionate,

gonadot PR T8 {888 none agonists/antagonists (e.g. leuprolide, goserelin, triptorelin,

buserelin§ptiésthylstilbestioheaharatixageyprioteroomiftdimides inilotaspideidoicaidtapaite their
analogu%glﬁp egng Gy %H".\é%tsbo'ﬁlngggge% &% '1%0'151@5@581[%6115. The goal of géne therapy can be o

replace aliered genes with functional genes, to stimulate a patient’s immune response to cancer,

to make cancer cells more sensitive to chemotherapy, to place “suicide” genes info cancer cells,
or to inhibit angiogenesis. Genes may be delivered to target cells using viruses, liposomes, or
other carriets or vectors. This may be done by injecting the gene-carrier composition into the
patient directly, or ex vivo, with infected cells being introduced back into a patient. Such
compositions are suitable for use in the present invention.
Small Molecule Enzymatic Inhibitors
[00161] Certain small molecule therapeutic agents are able to target the tyrosine kinase
enzymatic activity or downsiream signal transduction signals of certain cell :receptofs such as
epidermal growth factor receptor (“EGFR”) or vascular endothelial growth factor receptor

- (*VEGFR”). Such targeting by small molecule therapeutics can result in anti-cancer effects.
Examples of such agents suitable for use herein inciude, buf are not limited to, imatinib,
gefitinib, erlotinib, lapatinib, canertinib, ZD6474, sorafenib (BAY 43-9006), ERB-569, and their
analogues and derivatives,
Biological Response Modifiers
[00162] Certain protein or small molecule agents can be used in anti—cancar'therapy

through either direct anti-tumor effects or through indirect effects. Examples of direct-acting
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[00156] Angiogenesis inhibitors work by inhibiting the vascularization of tumors. Angiogenesis
inhibitors encompass a wide variety of agents including small molecule agents, antibody agents, and
agents that target RNA function. Examples of angiogenesis inhibitors suitable for use herein include,

but are not limy rapibizurnab, bevacizumab, SU11248, PTK787, ZK ‘ -7055,
angiozy%%e%ég%%%@% églsiggggé ein%Lf@%T’]&n,,CC-SOéS,. c§mb e $tat.in_A§ ﬁ%%{}q%@;i@?;l?m& soy
isoflavones, AE-941, interteron alpha, PR EAL JBeE 10 AN aA SAULEET PETYY SUA 6474, BAY
543-9006c6atedonil 1 tiitofd dierdruti vieyd fnbirechightinp ey ariz suirablet i b oo IRdOGH 85 MEY B Ot SO
derivativ i iat 100 [ iatin ents inhibit tumor growth through
mechanié%%ﬁ}t%rgf ?n%&%%%%?é?ﬁ@é%%ﬁ%ﬁ%%%&g c%rﬂléeﬁ ﬁﬁgsnsmo &e%em%rg%f)sng’uitable for
use herefiifitauaes hopeiesstimmentioiofrin{meacariblopristinr rednoitedindpenoxisorhand
proliferatgeigstiyated receptor agonists (PPARs). Retinoids suitable for use herein include, but are not
limited to, , vitamin A, vitamin A aldehyde (retinal), retinoic acid, fenretinide, 9-cis-retinoid acid, 13-cis-
retinoid a’éféff'gﬁ‘?ff‘éﬁ‘fé’-‘iéﬁﬁ’ﬁfé acid, isotretinoin, tretinoin, retinyl palmitate, their analogues and

derivativg80rgipnists of PBARS s iiale:t8y usehargip ipdudachitarao ek lpitedios dreglitazone,

cigIitazon&hérefacg&toanz%rfoth irﬂ? Iague§ anddderivatives._RNAnghib_itors [00158] Certain RNA _
inhibiting agents maybe utiized o T HE SeBres B8R FrahSAB AT H AL HYsFRIREEHMRNA"
that is aseuwkted, WitiznahiodehibiehotypesdEofampte sehif stichragents suitalienfostiea faerein include,

but are ngggiﬁ@p&gmﬁlﬂpgtjpgéfg&m$ RNA 31 WO 2007/011962 PCTIUS2006/027907 ("siA1)iii(rbz"
~eS;n aiit[~e"oligonuclectides. Specific gxa?hp %}/‘é‘%‘”’f*%%?\eﬁﬁ%%%b’%‘S*r%“?l%aE%Wa $e herein

include, SHCHPERYINIINIRG FRIGH Yy bomirslole, rentifdssEssuanubibiigio ofmetalloproteinases
AntibodieeZimp)inetnsiapewdic Agrats [RALa%hARPody agents bind targets selectively expressed in

cancer cells and can either utilize a conjugate to kill the cell associated with the target, or elicit the
body's im ﬁ’é’p@g%@é’e@%‘gﬁﬁoy the cancer cells. Immunotherapeutic agents can either be
comprised@ifo4jolycloarnimhansgtesaliantibestios: heatbqdiasmayihe empised st non-human
a}lnimal (Ea%' Qomgeéranld Queman comé)onents, or gre c%%ised of gntirely human components
("humanized Antbodics ™ Exampiss S FBAbHEn A S HBHoL AP S L EHErLaTEE for use
agents in combination with one or more other anticancer agents including the nitrobenzamide
compounds can act to both treat and prevent the recurrence of cancer. Examples of
chemopreventative agents suitable for use hereiﬁ include, but are not limited to, tamoxifen,
raloxifene, tibolone, bisphosphonate, ibandronate, estrogen receptor modulafors, aromatase
inhibitors (letrozole, anastrozole), luteinizing hormoné~releasing hormone agonists, goserelin,
vitamin A, retinal, retinoic acid, fenretinide, 9-cis-retinoid acid, 13-cis-retinoid acid, all-trans-
retinoic acid, isotretinoin, tretinoid, vitamin B6, vitamin B12, vitamin C, vitamin D, vitamin E,
cyclooxygenase inhibitors, non-steroidal anti-inflammatory drugs (NSAIDs), aspirin, ibuprofen,
celecoxib, polyphenols, polyphenol E, green tea extract, folic acid, glucaric acid, interferon-
alpha, anethole dithiolethione, zine, pyridoxine, finasteride, doxazosin, selenium, indole-3-
carbinal, alpha-difluoromethylornithine, carotenoids, beta-carotene, lycopene, éntioxidan’ts,
coenzyme Q10, flavonoids, quercetin, curcumin, catechins, epigallocatechin gallate, N-
acetyloysteine, indole-3-carbinol, inosito] hexaphosphate, isoflavones, glucanic acid, rosemary,
- soy, saw palmetto, and calcium. An additional example of chemopreventative aQents suitable for
use in the present invention is cancer vaccines. These can be created through immunizing a
patient with all or part of a cancer cell type that is targeted by the vaccination process.
Side-effect limiting agents
[00165] Treatment of cancer with nitrobenzamide compounds alone or in combination

with other antineoplastic compounds may be accompanied by administration of pharmaceutical
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herein include, but are not limited to, rituximab, tosibtumomab, ibritumomab which target the CD-20
protein. Other examples suitable for use herein include trastuzumab, edrecolomab, bevacizumzab,
cetuximab, careinoembryonic antigen antibodies, gemtuzumab, alemtuzumab, mapatumumab,
panitumumaky &M §2090, TheraCIM hR3, 2C4, HGS-TR2J, and HGS-E3RZusarne:Tderapy Agents

o agas thal e s eell PoRER BLARRETIDAAIRREIISSL AL aR2 el Rl a0 o
target both cancer and non-cancer cells. The goal of gene thera can be 16 replac Altered genes
with funciiishicyenase berstmrihitcabyh et hnieh o resfromstics, catioancastinakentsapgisr cells more

sensitiverigEReMahesaRy HepRGS caHisideeHENGE I £ARGS/6E!IS RS- RbikiLARgingenesis.

Genes may be delivered to target cells using viruses, liposomes, or other carriers or vectors. This

maybe BB it T ealaRifriar LeisBEtigAim P a5 etk Sor ex vivo, with infected

cells beihgdnirgeypachbrckritipdpatisginSucheaoopRsiionsRIe & ilahiafam, sadimibedresent

invention. Small M(?Ie%gle Enz maticdrgpibit Is %O 61 g?er(t??si%gmall molecule ther.a% uéic agents are
T hzymatic actvi f” Sr G ‘éﬁugfﬁﬁhﬁ PRSI ?énals of

v 1no1ds. Q
able to tar%lgfL he %yrbsmeaf(ll%a e enzymatic
certain cesereoeptarssi b srepddmmtldpm wili faotor (kecaptoc(tEGEHRY) foctugsgilaagenddthelial
growth f 3] b FR" h ing L mol rapeutics can result in
anti-can?é% . e?;eggfi@ E%%‘%%S‘s %ﬁaﬁ%@ésﬁeﬁ r?tﬂs)esgtlrjI ftg%é{eﬁ%%%%gﬁ?egrﬁﬁ %ﬁﬁ%ﬁ'bﬁaﬁ?ﬁﬁ%t imited to,
imatinib, PHEfBATser eNrEcTEraiiaie fameseihnseiz ehrs, Burafenit (Bitvd4s, 00Bd)s.RRBISB69, and

their anaiooas andidarivativesrBiglegicalhRpananseMaditiess 1004621 LeraipRigten or small

molecule agents can be used in anti-cancer therapy through either direct anti-tumor-effects or through
indirect é%&fé‘?“&%?étﬁ‘i’b?éﬁgr&ﬁﬁ PEEL IR DAY Sebiicrbise BEbRRiRSBbTBIF007
agents" Sniiablecostiics] sebiibigiitis,inefhifickforinar emaimiteddon diffgrantiniioentergents such as
retinoids_and reéinoid derivatives. Indirect-actinlgmaa%r?nts itable for. use heﬁain i,ncilude, but are not

u

limited t6 A BRIS ThAT O o BAHARCE thE TTRGHA Bt BHeSr ByBRRRSSs SeHCR& T t&Merons,
interleukingohe it ofietic apdwgine foeatd e aivesy threppiet v, aediatiti odiescimmeodional and

polyclonghlofBli-MeARIANC ARRR SRR IS RIPSSRBIV A SRACARR T 58S BBIERTJPM the site of

the original tumo o
limited to, erythropoietin, and thrombopoietin.

[00166] Several other suitable therapies for use in combination with the nitrobenzamide
compounds and other compounds described herein are also available. For example, see
Goodman & Gilman's The Pharmacological Basis of Therapeutics 11th ed. Brunton LL, Lazo
IS, and Parker KL, ed. McGraw-Hill, New York, 2006.

FORMULATIONS, ROUTES OF ADMINISTRATION, AND EFFECTIVE DOSES
[00167] Another aspect of the present invention relates to formulations and routes of
administration for pharmaceutical compositions comprising a nitrobenzamide compound. Such
pharmaceutical compositions can be used to treat cancer in the methods described in detail
above.

[001 68} The compounds of formula Ia may be provided as a prodrug and/or may be
allowed to interconvert to a nitrosobenzamide form in vivo after administration. That is, either
the nitrobenzamide form and/or the nitrosobenzamide form, or pharmaceutically acceptable salts
may be used in developing a formulation for use in the present invention. Further, in some
embodiments, the compound may be used in combination with one or more other compounds or
in one or more other forms. For example a formulation may comprise both the nifrobenzamide
compound and acid forms in particular proportions, depending on the relative potencies of each
and the intended indication. The two forms may be formulated together, in the same dosage unit

e.g. in one cream, suppository, tablet, capsule, or packet of powder to be dissolved in a beverage;
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other locations around the body is termed cancer metastasis. Certain agents have anti-metastatic
properties, designed to inhibit the spread of cancer cells. Examples of such agents suitable for use
herein include, but are not limited to, marimastat, bevacizumab, trastuzumab, rituximab, erlotinib,

MMI-166, GR&I&%&?&m&er-ldller peptides, tissue inhibitors of metalloprotg%gz%og;g%%s), their

analogues, derivatives and variants. Chemopreventative agents [00164] Certain pharmaceutical

agents QAR5 TEytg hreveim itited Bcctrraitteuth ¢EnbEP, GFB DI AHIRRSFEF St metastasis.

Adminisfzpliay) with-spahshemaprave Rtadiva eOeREsINGOMDIEHOR Yath«pRE WA engther anticancer
agents i%:la? ing the itrob%nzami e compounds can act to both treat and prevent the recurrence of
cancer. #1%1% ISP HBRBP RV Rafite agents suitable for use herein include, but are not limited to,
tamoxifdfpiasipxifenextizolpos;ibisplagpiimnatenibanatdoanate, Esisbgenrede ptorpmodudadors,
aromatase inhibitors (letrozol rozale), luteinizing hor - [ fa e pists,
gosereli%,lol\;/l}teérﬁtﬁv&,a%&ﬁﬁ%ﬁ%%@%ﬁgﬁff egn?gtlr?i%lg? -cf%—?étgi&gif%%%qg-c%ﬁg&?no%ggcid, all-trans-
retinoic &eidnisistétpghertiothomedosiacBRBihtaniih B LTINS I Wivainbie D cattni 9E,

CYC'°°“§@1@&%‘1‘M’@EP€%@%§%@% aptizinflarmatarigs (NSAIRS) -RaRi R pikuerofen,

celecoxib, polyphenols, polyphenol E, green tea extract, folic acid, glucaric acid, interferon- alpha,

anethol & &ihibRetATBhErcAS, pRERiaHEs-firklstertte, desdsssinietant iiantoler disselitntal,
alpha-difliarpeethylpinitbingwanoien eilssata-ertolong thiepene, aptioxidants, coenzyme Q10,
flavonoids rcetin, gurcumin, catechins, epigallocatechjn, gallate, N- acetyleysteine,
indole-3?%%]r%lﬁol, iNoSi |tﬁ%&a97h%§tﬁ%8?8°?§(§1%§?8ﬁ%§egiﬁié %\Eagﬁl%‘o P5&8 é’%{a% f!i-/%f}'“%lat\]?ive’paImetto,
and caldivteglniadititibralkexan pleet-theol dpreventativie agentstbeitedstaforvasaim ahé present
inventio {5 caneel Vagses e s eAnbe siealad eyl immunizing.a. patiechii allgipart of a
cancer cal Rttt e Rty e s e cas S R e Rt e
Treatmenticlosanet migdtfersitoibahe daificicb st nbtarsneowma ebindbinatisipninttiesieg 2
antineoplastic compounds may be accompanied by administration of pharmaceutical 33 WO
2007/01.1962 PCT/US2006/027907 age~itstthA't'6A-'at"e iaE™ the" side etfdbis produced by the
antineopRd lagentsTwtied sjirts harepidhpingsenisiensiferide,; Baesre s ifEs to, anti-emetics,
anti-mueRsitis @a ek Ral indRReame MRy eis: nlectioneonirghagenisiaRf or organic
anti-anemi%anti-thro ocytopenia agents. Examples of anti-emetics suitahle for.use herein include,
but are A& n?ﬂ%la %%%mc}glo 1C amcfil %y Sbrotid Akl , pgosp%onc acu'!i, nifric acuf sulfare ac:u{,

methanesulfonic acid, p-toluenesulfonic acid, acetic acid, fumaric acid, suceinic acid, lactic acid,

mandelic acid, malic acid, citric acid, tartaric acid or maleic acid. In addition, if the compounds

used in the present invention contain a carboxy group or other acidic group, it may be converted

into a pharmaceutically acceptable addition salt with inorganic or organic bases. Examples of

~ suitable bases include sodium hydroxide, potassium hydroxide', ammonia, cyvclobhexylamine,

dicyclohexyl-amine, sthanolamine, diethanolamine and tristhanolamine.

100172} For oral administration, the compounds can be formulated readily by combining

the active compound(s) with pharmaceutically acceptable carriers well known in the art. Such

carriers enable the compounds of the invention fo be formulated as tablets, including chewable

tablets, pills, dragees, capsules, lozenges, hard candy, liquids, gels, syrups, shurries, powders,

suspensions, elixirs, wafers, and the like, for oral ingestion by a patient to be freated. Such

formulations can comprise pharmaceutically acceptable carriers including solid diluents or

fillers, sterile aqueous media and various non-toxic organic solvents. Generally, the compounds

of the invention wiil be included at concentration levels ranging from about 0.5%, about 5%,

about 10%, about 20%, or about 30% to about 50%, about 60%, about 70%, about 80% or about

50% by weight of the total composition of oral dosage forms, in an amount sufficient to provide

a desired unit of dosage.
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hydroxytryptamine 3 receptor antagonists, metoclopramide, steroids, lorazepam, ondansetron,
cannabinoids, their analogues and derivatives. Examples of anti-mucositis agents suitable for use
herein include, but are not limited to, palifermin (keratinocyte growth factor), glucagon-like peptide-2,
teduglutide, lwglztmminesamifostin, and. fibroblast growth factor 20. Exampiasustopasareeanagement
agents SypRYe for UseatelRplid8HDL I AQLMiEe ARIRIUSoApIRIGS ARC non-steroidal

anti-inflammatory compounds. Examples of agents used for control of infection suitable for use herein

include, Bbatrageciibtalivircaeriabin waipienals aseamviAbEsside s pesimirlEdsaibsporins,
tetracy%ha&ﬁlgc‘!‘ig@@rﬁwgineéhmmy@&cimﬁqﬁ&m&w&gm@iﬁyﬁﬁy@%@mgra@rﬁaurmtm@;gams,
fluoroquinolones, sulfonamides,  nitrofurantoins, (t!hgeir analogues and derivatives. Examples of agents
that carPFEL EETHEEY SthEIHOE ASHLRH 424485 5%ed with chemotherapy suitable for use herein
include, [botare not limiwddtemdndinions;etin pandithnasbe poletirts (D6 661 Beiredabbttireg Switable
therapies for use in combination wijth the nitrobenzamide ¢o . r pounds described
herein acr%maqg%na\slélﬁ%bﬁ%?ugg?i’effn{“lopIf(tag,r%aém@%’c;%%%ﬁsgm(%i @%@Qﬁég%gﬁgﬁggg%gical Basis of
TherapeAltiosd i dnBlsintonsubpdosioos, 28 obired Pepkeatiats, &, MMoGrEWHPRIONEW York, 2006.
FORM%@%&& %Qweﬁé&ﬁﬁﬁmgﬂémﬁi%%zw%55%&&%%%%%&%&@%@? ] Another

aspect resent invention relates to formulations and routes of administration for pharmaceutical

composhiepriBs iR ismgsLon FeparriRfaswsitsp oy, bsueRd pRsFnfatetmerleSHsemshelean be
used to jreabcansenin the-methors descsibed & detabcakena 0163 The sompaundssyf formula la
may be provided as a prodrug and/or may he allowed to jntere pv&lrt anitro%o e.nzta%gni%e form in.
vivo aftePSRIRTHHSH S0 PHAFIE Bkt F\ﬁ‘f'%éﬁ% W({itél%?ﬁ% §/0P e it Ssobénzantide form, or
pharmaceniieaitioacce piaiiel sadis:srobyctienu sidnpodededdphygiaviortioulatigrefor wsetaptiiedpresent

nvention, Friher, i some, smbediments, e someaynd sy he. s nsampRanitone or
more otﬁ%r compoundes%r In oné or more other forms.

_ . or example a formulation may comprise both
the nitrobsbnizésmidioncendpowediphtherid fortais patalticpledvsportions, depending on the relative

potenciegg-gach angh e iptendadinlicaian sdhedue: I saaRedormulgiadiogether, in the

same dosage unit e.g. in one cream, suppository, tablet, capsule, or packet of powder to be dissolved
in a beverigaal DBOTASLLDE AT OORTS 0 Re BHHICraHFPIYES BECF 8 iFated in
a"separateyid aBxtliatWe OT8NS:, W BURPABILRY GSIte: cores. Suitable excipients are, in

particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; flavoring

elements, cellulose preparations such as, for example, maize starch, wheat starch, rice starch,
potato starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium
carboxymethyleellulose, and/or polyvinyl pyrrolidone (PVP). If desired, disintegrating agents
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt
thereof such as sodium alginate. The compounds may also be formulated as a sustained release
preparation.

[001 76} Dragee cores can bé provided with suitable coatings. For this purpose,
concentrated éugar solutions may be used, which may optionally contain gum arabic, talc,
polyvinyl pyrrolidone, carbopol gel, polyethylene ghycol, and/or titanium dioxide, lacquer
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be
added to the tablets or dragee coatings for identification or to characterize different combinations
of active compound doses.

[00177] Pharmaceutical preparations that can be used orally include push-fit capsules
made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as
glycerol or sorbitol. The push-fit capsules can contain the active ingredients in admixture with

filler such as lactose, binders such as starches, and/or lubricants such as talc or magnesium
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tablets, two capsules, a tablet and a liquid for dissolving the tablet, a packet of powder and a liquid for
dissolving the powder, etc. [00169] In compositions comprising combinations of a nitrobenzamide
compound and another active agent can be effective. The two compounds and/or forms of a

compound may,he, formulated together, in the same dosage unit e.g. in 0pgG{RIFYSHBPOSItory,
tablet, capsule, or packet of powder to be dissolved in.a beverage' or e(?ch fo%réi&pa bedformulated in

separat&aa dulgOPRE AR SR Lt P e e o L P SR H AR PR I S Wc? id for
dissolvingspheisableiugaprakatiof, pavidertamgd@ldididdidgracisSol vingatiié pondeyleatcgli@0ls70] The term
"pharmaceutijcally acceptable salt” means those salts which r iﬂ H‘} ' ' ffectiveness and
propert%%%#fﬁ%l}éﬁ%%?%eﬁsdsm i qe’gl ?r{% ??g ;‘)A}gggn 1|ln&§/e%%”t%?f‘r%h(z)arr%fjaaW Jﬁtgdr%g%%g @':ﬁo%i%ally or otherwise
undesirablagEouéxbinfileadnphatraa@eutically acceptable salt does not interfere with the beneficial

effect oftag-sampound, of the; invention N BRL B 6ARCRIvIORS Hh YRigahsaliaays those of the

inorganic 1ons, such as, for example, sodium, potassium, calcium and magnesium ions. Such salts

include saveowiEYwémaR mE GF by dnRhvENRS SUEn AR PR ISCPITRE SRR, 15ydrBhrosAlE %, phosphoric
acid, nitgigaciel, sIfeic scithydReibrarsieemsidsRtaluenestieniaacikareticiasit, dumaric acid,
succinic acid, lactic acid, mandelic acid, malic acid,.gitric acid, teilrgaric acidtoré%aleic gcid. In addition,
if the cOPPRSURERIES IR B BE SR T Ao S U RARTS: ll% X G o AR HE R §iBup, it may
be convertegeinke. anplasmaseistiealiyiancepiableraadittonts &t witmiriergadiscbrsedganic bases.

Examples of, suitable bases include.sodium_ hydroxide, po i (droxi '
cyclohe(>eli§s/‘73]r]ﬁ‘i#18fl Sd%/% Cee;(lyg/] 93&:%?118?%% g]ﬁg g?ﬁ?ﬁg%@%ﬁgﬁlﬁﬁ?%a%%% g]r?g)loﬁn%%ee. [00172] For
oral adnuimigtratidnytineatmrbp Gomais.ated fe tfensmuiacsd pdadilisfiepnrirqdmiistatate®hpound(s)

with phagmacentically, aceentable samistawelkpowninihp Atk EEGhAaisi@Rable se compounds

of the invention to be formulated as tablets, including chewable tablets, pills, dragees, capsules,
lozenge&sdidréfleamiaiatiguids, gels, syrups, slurries, powders, suspensions, elixirs, wafers, and the

like, for ggd fgestionpyapRIiaptie Rediaateds Suehbiarrlatiens trncapsephpimaseutically
acceptable carriers including solid diluents or fillers, sterile ﬁweous edé%gn varé%us non-toxic
ﬂ%}& . fu 7

d
organic SGIRSHISC @A SFRAY PRSI oDIS S B RS/ ORI ﬂsblgaiﬂQ BFE

E:(gnce%tration levels
ranging frasmalanot O:5msabautaiodctibayt (1% anfut@0Maorabut3ttetosbuly30%, about 60%,

about 7026, aoNB0% S aRovL 2016 DML ALING 19l RRRaR, Hhetahgasaasaype. in an
amount SUHICI&TT %0 provide” a &&ifed UAIEO osgge.
formulated with suitable polymeric or hydrophobic materials (for example as an emulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as a
sparmgly solable salt.
[00180] Pharmaceutical compositions suitable for use in the present mvention include
compositions Wherlein the active ingredients are present in an effective amount, i.e., in an amount
effective to achieve therapeutic and/or prophylactic benefit in at least one of the cancers
described herein. The actual amount effective for a particular application will depend on the .
conditiozi or conditions being ireated, the condition of the subject, the formulation, and the route
of adminisiration, as well as other factors known to those of skill in the art, Determination of an
effective amoumt of a nitrobenzamide compound is well within the capabilities of those skilled in

the art, in light of the disclosure herein, and will be determined using routine optimization

techniques.
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35 WO 2007/011962 PCT/US2006/027907 [00t1~] At~i4~04xs"s1{'spi'nsi'04Y"s'may contain a
nitrobenzamide compound with pharmaceutically acceptable excipients, such as a suspending agent
(e.g., methyl cellulose), a wetting agent (e.g., lecithin, lysolecithin and/or a long-chain fatty alcohol), as

well as coloring, agentsepreservatives, flavoring agents, and the like. [001:74] iR R9E8-SMbodiments,
oils or non-aqueous solvents may be required to bring the compounds into solution, due to, for

example, the presence of large lipophilic m%g;&s? rnatively, emulsions, suspensions, or other
preparations, for example, liposomal preparations, be used. With respect to liposomal
preparations, any known methods for preparing liposomes for treatment of a condition may be used.
See, for example, Bangham et al., J. Mot. Biol, 23: 238-252 (1965) and Szoka et al., Proc. Natl Acad.
Sci 75: 4194-4198 (1978), incorporated he@é@%ﬁﬂence. Ligands may also be attached to the
liposomes to direct these compqgitieRs tRdeRst cutaisitascilagton. Compounds of this invention may
also beyjjipgrpted interfgesisiEs of Gueteasll theesedifistian ealadulnessiay,woflicecteariad facilitate

solubilization,, administration, and/or.campliance.jn certain. patient populations, 75]
Pharmééé‘u%@éloﬁr%%grﬂﬁ&ﬁgt%?ro@i1@&0&%} B’%ﬂ(%Bjctiaa}:ﬁ‘egl}agscgﬁssoﬁ%g%?é%rﬁfdgg%lonaIIy grinding a
resultingppibgitiees mediprocEshingstiverenidineioédianGiEs; ftsbaiduing remidbliebaunaressif desired,
lo obtaip, iabjets o fragee Geres: SUARIG xeIgnSs At halshats lleis,suchassugars, including

lactose? , Mmannitol, or sorbitol; flavoring elements, cellulose preparations such as, for
examplejtnaitemstarchipie dtesaretncriof vk CEEHEERITH A GuANEZGEGhtRE methy
cellulosg, ydroxypropy ARG beeiuloge, Sadiumr rribasymathyice luiosabangiosnalyvinyd pyrrolidone
(PVP). It desired, disintegrating agents_may be added, s ég a%Pﬂ#e %ﬁ]ss-lipléigoBglyvinyl pyrrolidone,
agar, orsikgrike &l bite-Sine-thelebrbit gﬁ‘*"%&?ﬁﬂ{nﬁf@i & PR EBmSbings may also be
formulaigeas.aristained (sleassup (eparation0pdeaiidrgoetborssccandobqimeidedliwith suitable
coatings. For this purpase, _cancentraied olytions may-be u j tionally contain
gum ar&S%E?Y&‘?E?X}:?E}IXIvg‘I‘ﬂ}‘I'}J W%ﬁ%‘n%&c?ﬁ@%%ﬁ%%#,@%ﬂ?@% eﬁéi lﬁ%¥%§%%§r§um dioxide,
lacquerEsaluiignsofep siktatiebnimariredorefits AdrsohBhermd MEd, Bedases dhpigimhts may be
added tg (e (ablets ﬁa&f%%e[?ﬁ?@ Ingsor identificationgr iescharasieuasAiferentaembinations of

active c%lr%oﬁgﬁrr?de %joses.cf armaceditical preparations that can be used orally include push-fit

capsulessduction. Cytotoxicity is measured by growth inhibition.

[00182] Cytotoxicity was also assessed by counting the number of viable cells. Cells were
harvested by washing the monolayer with PBS, followed by a brief incubation in 0.25% trypsin
and 0.02% EDTA. The cells were then collected, washed twice by centrifugation and
resuspended in PBS. Cell number and viability were determined by staining a small volume of
cell suspension with a 0.2% trypan blue saline solution and examining thecellsin a
hemocytometer. See Kerley-Hamilton et al. (2005) p53-dominant transcriptional response o
cisplatin in testicular germ cell fumor-derived human embyronal carcinoma and Cheol et al.
(2005) Induction of apoptosis and inhibition of cyclooxygenase-2 expression by N-methyl-N'-

nitro -N-nitrosoguahidme in human leukemia cells.

[00183] The results of this cell proliferation assay using different cell lines are shown in
Figures 1-10.
EXAMPLE 2
S Cell proliferation measuyed with BrdU-ELISA .
[00184] The cells were incubated in the presence of various concentrations of the test

substance (drugs) in a black 96-well MP (tissue culture grade; flat, clear bottom) at a final
yolume of 100 ul/well in a humidified atmosphere at 37°C. 10 pl/well BrdU labeling solution
was added if the cells were cultured in 100 pi/well (final concentration: 10 4M BrdU) and the

celis were reincubated for additional 2 to 24 hours at 37°C (if the cells were cultured in 200
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made of gelatin, as well as soft, sealed capsules made of gelatin and a. plasticizer, such as glycerol
or sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as

lactose, binders such as starches, and/or lubricants such as talc or magnesium 36 WO 2007/011962
PCT/USZOOG@O&Z&]Q% S fate and, bttttfal Ir; stabfli 9'l Zn soft capsules th ﬁggy&gmgunds may

be dissolved or suspen in_sui yids, such as fatt ails, liqu [ olyethylene
glycols.H ﬁ’ﬁﬁd%ﬁ%@'@bﬁ%fs‘%‘é&a é‘d""?‘ﬁlf‘ %t ’&ﬁ?ﬁ?@ﬁﬁ%@& jg’t’il (%e in

dOS&gem&ﬁ@méQMKgmaﬂ@ma@Qbeﬁﬁmmi@n ubied Iahuimtﬁtas dithespsesantdrivéntion may
be formylated in agueo piora !:.%En?%‘s i%r&fea{ atv%my % ﬁ'lyt%orQB& HDIS Dyifers EE&K} as Hank's

solution: “Ring&frs SoItion, F pnysio og|Ca aline commipositions may a 80 include one or
more empédntstﬂc)p@ieam@lmpwasérfmﬁ@esnsmlﬂlﬁfﬁié& Fildpsphboledintsyesabitizees, albumin, and

e hSHIaHS B IRIHBUIRAEASPRNT 180/ RREASBIE OB AniRs St iR AYNITONS

Pharmaceutical Sciences test editi ack UbIShQa"g Co., Easton P. These compounds may also

be formafisksh fBrieaas gubaiad Aol ARRREaRB ARG A B Minfstemsiysisy thia ierRRaoPeEgdnhalation,

for paregia| @Qi@d%%@é@@d%@%ﬁﬁd&éﬁ%ﬁ&ﬁgm@ﬁ@m ?éﬂ;ﬁitr@i@éﬁtsaqmtmﬁtﬁﬁﬂ@ﬁju@@é%ﬂ In
addition to the formulations described previously, the compounds mamaﬁ ulated as a depot

preparatBROSdaY B B HiGARST HTEHaGHe s @5?1%%%02% i Y ¥anscutaneous
deIlverys(éﬁftmammgla@wmamlyearoma@mﬁt@rlyrhamtmmmﬂma@mnmtmemta

transderr%g% #n %h H ﬁwgﬁn&llt%trta e con gg%ta%sa&r&ax pe af? arkr)vrfgﬁate%Wltt{E lﬁble Polymerlc or

hydropho ample A EIZORAR AN ales e o orion exc ange resins, or as
spannglylsaimblﬁladlglatﬁm&ﬁmce%hﬂqat@hs *ﬁasmﬁmgtgdsoI&lbi@mﬂa‘fﬁd@m@t}lmtarmabeutlcal
composﬁiﬂ)rggn,s'_tdlt tale for use in the present invention include compositions wherein the active
ingredients are pr sent in an effective amount, i.e., in an amount effective to achieve therapeutic
and/or pif®lactic bdhefiesAlEobtst BT fRsaEian asFaY B SR etH. ipse and B SE RS UNt
effectivegfaia partisyan application will depend on the condition or conditions being treated, the
condition of the subject, the formulation, and the route of administration, as well as other factors
known to those of skill in the art. Determinaug% g% @ Effsectlve amount of a nitrobenzamide compound
is well within the capabilities of those skilled light of the disclosure herein, and will be

determined using routine optimization Study Design Design
Group | Implant Cells # # Tumors Treatment (BID)
conditions | implanted | Mice needed
1 sC 2% 10 20 10 none
2 sc 2% 107 20 10 | Vehicle (10% DMSO in
' saline)
3 sc 2% 107 20 10 BP+BSO
(175mg/kg+220mg/kg) P.O.
4 sc 2x 10 20 10 BA (5g/kg) LP.
5 sc 2% 10 20 10 Combo* (30mg/keg) LP. and
P.0.
* combination of BP+BSQ and BA '
[00186] 100 female NU/NU-nuBR mice (Charles River, 5-6 wks) were implanted with

0.72mg 17 B-estradiol (human) pellets, car tagged using clips and weighed 24-48 hours prior to
tumor cell implantation. Tumor cells, BT474, (2 x 107 cells/mouse) were injected into the
subscapular mammeary fat pad (0.2 ml volume). Caliper measurements began on day 21 and
three times weekly thereafter (Mon. Wed, Fri). Animals were segregated according to the
presence and absence of tumor and then by tumor volume. Animals were weighed twice weekly ,
beginning the 3™ week post implantation (Mon and Fri.). Drug treatment was started when
tumor sizes were 150-250 mm” (L* W* H). Drug and vehicle administration was BID by gavage
(BP+ BSO) and SID by IP (BA) for five days. There was a two day rest period before the next
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techniques. 37 WO 2007/011962 PCT/us2006/027907 EXAMPLES EXAMPLE 1 In Vitro Studies.
[00181] icity assays Different types of cancer cell lines of different origin or primary cells were seeded
(5 x 104) on 48 wells plate, or (2x104) on 96 wells plate. The cells were cultured in the appropriate
medium. CuIWg%Wﬁlgﬁ;E?intained ina 37C_incubator in a humidified atm%%q}ke%ﬁm 2R 02_/5% _COZ
After the ci@v&g&!slmg ‘:l(g4m,h§&t%§),,wmgdlum_was removed and replaced with culture medium in
the presBfikePseuhrib LTS AREIBRIREZBAbITRA F2EISS n (e srelbiiess Hiset Bf200M BSO.
After 6 daygRbiaculation Boltvaeh vabilitt was-mgasuiest usiagviieCealldseryBitiesrtaill Viability

Assay (Promega)QSee,O'Bri n, Let al. %é%?o Ir‘gesti ation of th%a Alamar Blueaﬂf zurin) fluorescent
dye for fHERIRIAE e?ﬁtglfl?‘réﬁﬁﬂ]ﬁigﬁu fotoxidit ?ﬁ%%? iochem 267 ?@4 -%uénd Gonzalez,
R.J.andvbarinéfod Bn {20 Dripvaldatibicle fwepstices uh d&llitafdfilactiomsifortAtaResuBhue dnel MTT
reductase). Lhi ay. incarpgrates, g fluorometric/colorometric growth indicator based on. detection
by vital %%%eﬁrggﬁ%%%nﬂ.l&ﬁo?ﬁé%sﬁheasured by growth inhibition. [00182] Cytotoxicity was also
assessed by counting the number of viable cells. Cells

PBS, followed by a brief incubation in 0.259AA LahY 0.029% EDTA. The cells were then collected,
washed firgypy centrifugation anthelestisnendedio HBGatCelmovatien mndaviakility veilee determined
by stainw%%%(l volunhe of cell susgension with a 0.2% trypan blue saline solution and examining
the cells'in’a 889%%5&%.11 eeenkcérley-Hamilton et al. (2005) p53-dominant transcriptional
responsgfa 88isplatinfenteistiSUIAT G SMBTRI4UIAGH dexVElhdnien RivembyronelgarcinemdegaeiCheol et
al. <200§9ﬂ9§%%%y%ﬂgﬁﬁg%g%a%ﬁ@%gk@m QheyclapNEAnaAsE: expesSion Ry Mamethyl-N'-

nitro-N-nitro ani uman leu la cells. [00183] The results of this cell proliferation assay

using diffrtdcely messeiecen SN aref Rylras e sl s pelprsmeratcitmrbelired with
BrdU-El43M00134hiEbesells ugirincsRaiad n thehresenge ebvariais canGepiaians ehthe test

2 times weekly thereafter (Mon and Fri). Animals were segregated according to the presence or

were harvested by washing the monolayer with

absence of tumor and then tumor volume. Animals were weighed once a week. Drug treatment
started when sizes were 0.4-0.5 cm in largest diameter. 4-Iodo-3-nitrobenzamide (BA) (in 50 pl
- of 100% DMSO/mouse and vehicle (50 1 of 100% DMSO/mouse) were injected by IP twice per

day for five days. There was a two days rest period before the next cycle began.

STUDY BESIGN

Group | Implant | Cells implanted TREATMENT
conditions
1 SC - 5x1¢° Vehicle x 2 (50p1 of 100% DMSO/mouse)
2 SC 5x 10° BA 25mg/kg x 2/day (in 50 yl of 100% DMSO/mouse)
3 SC 5x10° BA 50 mg/kg x 2/day (in 50 pl of 100% DMSO/mouse)
4 SC 5% 10° Nothing (Control)
[00189] Results of the experiments are shown in Figures 13 and 14,
EXAMPLES

[60190] The objective of this study was to evaluate the efficacy of the commarin analog 6-
amino-S-iodo-2H-1-benzopyran-2-one (BP) in mammary (MDA MB 231) cancer nude mouse
xenografts.
100191} Tumor-bearing female mice were treated 5 days a week, Monday through Friday,

with BP (two dose levels). The study was divided into two tasks: Task 1 was to test the effect of
pretreating the animalé with BP prior to tumor implantation, and Task 2 was to test the effect of
initiating treatment after tumors had formed. For Task 1, female nude mice were pretreated with

BP (either 300 or 1000 mg/kg) for one week, tumor cells were then implanted subcutaneously,
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substance (_drugs) in a black 96-well MP (tissue culture grade; flat, clear bottom) at a final volume of
100 plwell in a humidified atmosphere at 37C. 10 pllwell BrdU labeling solution was added if the cells
were cultured in 100 plwell (final concentration: 10 pM BrdU') and the cells were reincubated for
additional 2 tg, 24 hour /ld § %37C (if the cells Were cultured in 200 38 WO 2007/ ;
PCT/U82006/0279ﬂ . lal/v]+'e]~l;~h"[11ytv ~111~i~t]'U IdIsd~ Ir%}aﬁﬁzwm s added}.
e MRIWHSESHAT RS O TP kb R 1S RABhRT S old BB cron

using acafullas TheRels 1 erersiedrapsing aglaﬁrwlcrs@ﬂf@rcarppuya@mnme alerbatiiraly, at 60C for |
h. 200 ul/well FixDenat was adC%ed to th cells and ubated for 3(1%” %35 -25C., feg%{;l)enat solution

was rerftver Aol HPHRkNGE A ‘Helrgr}fﬁﬁ[ﬁ B WiARRA XISt PWorking solution was
addeg a'dﬂedﬁqamm@bamd focafipphssSitnmiite 8CTX; aﬁéitmdtemnam/ﬁdyl\ﬁmskrh@@&tﬂon period was
varie en 30- an |nd|V| I re t d
by flicki ée% g%t %s Were rlnseo(ij fime Sc %‘gﬁ%’}[ﬁeé@ Qoo aIREae oove

26 imes WI1 I'washing solution. Washing
solutron%l&@&emﬁm@bw@mﬂplSg@ﬁﬁ@l‘ééﬂ%éﬁbmé@éﬁﬁ@ﬂ%ﬂtﬁ Bobigerh 4elltesive foil and 100

pliwell RRID %?Llé Jes addedigigachayellgtima multi-channel pipette. The light emission of
the samples was measured in a microplate luminometer with (ghotomultrplre [0 @%&?ﬁgg results of

this celliﬁﬂi%ratlon Fae MRANPHRA S RATERT Y HEROSHEF TR S USRBRFK AMPLE3

gtU% 3@%@%&9&9&&19}@@5&@%@ #t BO0RIBKEreat Motz a@peﬁﬁmpmmammbwnce needed | sc
X

10 none 2 sc 2x 1020 10 Vehlcl (10% 3 se 10 BP+BSO
(175mglcFB sy EBls Al 4 10 78 i’d"“é e%{;/?%) r*@# %C"é‘ %"é% 18r?3orr%m P (3omglkg) 1.P.
and P.@h Task 2, treatment of animals with BP (1000 mg/kg or 2000 mg/kg body weight) resulted in .

regression of 3/5 tumors.

GENERAL METHODS

{60193} MDA MB 231 human mammary cancer cells were injected subcutaneously into

the right flank of female nude mice. For Task 1, BP was administered for 5 consecutive days

prier to tumor cell implantation, and drug administration continued 5 days a week for 4-8 weeks

thereafter. For Task 2, cancer cells were injected when the tumors reached a mean tumor volume

of 50-60 mm", and mice were divided into groups of eight and treated with corn 0il.PEG 400

(control), BP, or CTX (MDA MB 231 positive control). Tumor volumes were monitored for 90

deys (for MDA MB 231) after the beginning of treatment.

EXPERIMENTAL PROCEDURES

Cell Lines |

[00194] ‘ MDA MB 231 is a human mammary cancer cell line that was established in 1973

from a pleural effusion of a patient who had been treated with 5-FU, doxorubicin, methotrexate,
. and CTX in the 3 months before the cell line was initiated. This line is estrogen receptor

negative and has been used in screening anticancer drugs that are not targeted as hormone

antagonists. MDA MB 231 was grown in Dulbecco’s modified Bagle medium (DMEM) with

1.5g NaHCO,/L, 10% fetal bovine serum (FBS), and 2 mM L-glutamine and was kept at 37°C in

a humidified 5% COy/air incubator. Antibiotics were not added to the medium.

Animal Tumor Model

[0¢195] Swiss NCr nude (nu/mu) female mice, age 4-5 weeks, were purchased from

Taconic (Germantown, NY). The animals were housed three per cage in sterile filter-topped

cages in a barrier clean room purchased from Bio Bubble, Inc. (Fort Collins, CO). Upon arrival,

they were quarantined for four working days before use. Temperature was maintained at 72 &
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combination of BP+BSO and BA [00186] 100 female NU/NU-nuBR mice (Charles River, 5-6 wks) were
implanted with 0.72mg 17 R-estradiol (human) pellets, ear tagged using clips and weighed 24-48
hours prior to tumor cell implantation. Tumor cells, BT474, (2 x 107 cells/mouse) were injected into

the subscap%zf&qm%%/ fat pad (0.2 ml volume). Caliper measuremen§cl%§%%0%zq% 21 and
y theréa cordi

three times week er gMon. Wed, Fri). Animals were segregated ac ng to the gresence

and abs&Heelb it tanddied Bi-tiforéritrehmishidmsivnriomsyhead twibe e RIFHEGinning the

3rd we st 10 i AL uya : - slgegavere
150250 T ) G e e e {BA 520} and SID by

IP (BA)d@efilrrdaysd Traaumay dunsrasrrestigedicirisarne Né-Hexedonddwpdiitsti 962

PCT/13%8966/027 90K fiep tRYGhEHE sl I A RRMPEYhabais!ims alsd ersb/psbituee cycles (5 days
each) unless there was unex&ected toxicity. Body (yveight loss that exceedeg,l.S% of initial values or

display Bfoceieane s BeTaN feektgih Y anmial M 15k s BoiiFilt8red by gavage and

IPin velymed! TRalG. Biutaand Mobicka pete:atatatiat 4 @i feileovendd;baitie. Resuits of this

experiment are shown in Figure 12. EXAMPLE4 [001871 The effects .of the com nds were
evaluatSHEREE AR B‘Fﬁé’%ﬂ ﬁ%’??ec@?fsfﬁgéﬂ ‘?(%%%ﬁraff’?ﬁr?rncl% Mice, db%% 1 Female NU/NU

mice.
37-BU-@4:8A6 mise{ GharesRiverami buvee kel wer B ardagdedatedingolipsrantl welghen 24-48

hours prior to tfumor cell implantation. Tumor cells Ovcar3 (5x106 .cells/mo were implanted
subcutazr%oﬂ%ﬁ&?rﬁ‘o ¥h@é§&%ﬁ§?§r%%ﬁ%ar§}lfg?ﬁ% %?n’flegr%% e%lﬁFeeﬁ%icgiﬁoétesqc{c?gﬁi&)%r

measuresperitieat air an aayere past fisrddrceil: implatitatibhiend Dytiemiceldedpratiereafter (Mon and

Fri). Anmals were seqgregated according to the presence or absence of tumor and then tumor volume.
armacentic

Animals were weighed once a week. Drug treatment started when sizes were 0.4-0.5 cm in largest

diametd@@198Ho-3-nilBises zeasitaw (BAYTPET BT 41018000 B Ssrnemideens 0EAMIE(BY p1 of 100%
DMSO/mpUFR) WeksMecgRhO% 48 é\éﬂ@éeﬁ%rﬁﬁm%f&ﬁdéﬁﬁaﬂme rROYES Al Ayisziestieriod

e ads up cycle began, STUDY DESIGN Grownnplant Cells implanted TREATMENT
sterilized (0.2-pm filter) before use.
Treatment Protocol _
[060198] For Task 1, mice to be implanted with MDA MB 231 tumor cells were pretreated
for 5 days with BP (300 or 1000 mg/kg), and following subcutaneous injection of the cell
suspension, drug treatment was continued 5 days a week (Monday through Friday) for a
minimum of 4 weeks.
[060199] For Task 2, after the tumor volumes reached a predetermined size (mean tumor
volume 50-60 mm’), mice were divided into treatment groups of eight mice each. All treatments
of BP Werel administered five times per week (Monday through Friday) for at least 4 weeks.
CTX was administered intraperitoneally one time only at a dose of 150 mg/kg. All BP
treatments were administered orally; the dosage was 1000 or 2000 mg/kg for those implanted
with MDA MB 231 cells. For each task, all treatments began on the same day.
[00200] The tumors were measured twice weekly for at least 9 weeks (MDA MB 231)
after the first treatment. The mean tumor volume for each group was caloulated for each time
point. Comparisons between groups at specific times were made vsing an unpaired, two-tailed t-
test, and the results were analyzed using analysis of variance (ANOVA). For Task 2, individual
tumor volumes (V) were expressed as a fraction of the tumor volume on Day 0, the first day of
treatment (Vy). For each group, the mean of the ratio V/Vg was plotted as a function of time
after treatment. Response to treatment was measured in two ways, depending on the tumor

response to treatment. The tumor volume doubling time (V DT) and volume quadrupling time
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1 SC 5 x 10 Vehicle x 2 (50111 of 100% DMSO/mouse) 2 SC 5 x 10 BA 25mg/kg x 2/day (in 50p1 of
100% DMSO/mouse) 3 SC 5 x 10 BA 50 mg/kg x 2/day (in 50 sl of 100% DMSO/mouse) 4 SC 5 x 10
Nothing (Control) [00189] Results of the experiments are shown in Figures 13 and 14. EXAMPLE 5
[001901 Thephisgtivie Rkihis study was to evaluate the efficacy of the coypaRR ARHRKEr
amino-5-iqdo-2H-[-benzopyran-2-one (BP) in mammary (MDA MB 231) cancer nude mous
xenogréﬂ&qf%ﬁ%ﬂg ‘ l—%@&ﬁﬁﬁ‘%ﬁ%@ﬁ#@@%é‘?@?ﬁé’ﬁf?&% f&syf%ﬁ&a}& $8 %}Iﬁ?rgﬁgh Friday,
with BP§bve.HRse davels)inTheupi Wisnasdbicedc indgbne taskeairhask Tuasiterestitdelsfffct of
pretreatinggthe animals with BP prior,éoF #]%%or im Iantati?fg and Task 2 was 3}10 t%s'[cltgsq fect of

initiatinGArBFABREAHEEP T AT S HERY .?’—O(S?gﬁﬁ’gﬁrf STieR QRS WS e Bretreated with BP
(either 30Q@v AO00 mg/kg) for one week, tumor cells were then implanted subcutaneously, 40 WO

2007/0 CT/US2006/027907 . and:tr~atrizent' ek d fdY' A’ ' of either
cons oiﬁ’agél 500 or qu%né%}ﬁcgy gﬁ’s \?\%’g%c%%n%f%ﬁe% g%g%#gsrﬂggﬁ{d%fgu _i(‘:{v é&g&;&%ﬁgﬁi”mca”y.
Female Tiudeinsivessannfcedaiohs ofel 36 ftsvaampsing onmerlirie helbwnava s a week with
oral dosgs.pt&ithsh LML E B A90id8BRear cyclophosphamide (CTX, positive control for MDA MB
231). Treatment for the NIDA MB 231 tumors was continued until the tumors of each animal reached
> 16005 6rLARRHIEEH. Some MDA MB 231 tumors in Task 2 did not reach 1600 mm3. Follow-up
of regreggpdiymors epntinuadfardieatle:iRa 193] d hesRAMBIARL fiasm 4G dpimads responded
to treatment with BP and CTX_ (positive control). In Task 1, BP at 300 mg/kg and 1000 mg/kg
appearegd’fﬁvﬁ? Rif8r 48Pmation in 2/9 animals and 2/10 animals, respectively. All 8 control
animalsformedtiGROSYTH Task 2, treatment of animals with BP (1000 mg/kg or 2000 mg/kg body

weioht) (gsigd in 1ogiSEsipn o SR NTokse GENFRAL MEEHORS W19 MO NEZRL human

mammary cancer cells were inject ubcutaneously into the right flank of female nude mice. For

Task 1, BR gvew adweslovein it deshbes titveddydaysrdhestumbrcenshpangbiomidrug
adminisgation %?Jﬁ%’?%@@aﬁ davs soiesk b erksiiherasiiar fordaska «faarancells were
etu

injected when mors reached a mean tumor volume
Table 1 for Task 1 and Table 2 for Task 2.

Table 1
MOUSE PARAMETERS AT THE START OF TREATMENT - TASK 1
Tumor Volume Mouse Weight
Treatment'Group © (mm = SEMY¥) (g £ SEM*)
PBS (control) 0 24,0+ 0.8
MDA MB 231

300 mg/kg 0 24,6+ 0.9

1000 mg/kg 0 23,607

*SEM = Standard error of the mean.
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of 50-60 mm3, and mice were divided into groups of eight and treated with corn oil:PEG 400 (control),

BP, or

CTX (NIDA MB 231 positive control). Tumor volumes were monitored for 90 days (for MDA MB

231) after the beginning of treatment. EXPERIMENTAL PROCEDURES Cell Lines [00194] MDA MB
231 is a humam mamumasy cancer cell line that was established in 1973 freoraspiedrad7eéfusion of a

patient
the cell
anticar
Dulbec

who had been treated with 5-FU, doxorubicin, methotrexate, and CTX in the 3 months before
line was initiated. This Tine iS eStrogen FEgsRwr negatlve and has been used in screenlng

s modﬁ@% AR &L @ﬁém)m%s?%& '- QE&?@&W@@W serum (FBS), and

2 mM L
added
weeks,
sterile 1

[-glutaming and was Kept at 3/Cin a humidified 5% CO2/air incubator. Antibiotics were not
to the medium. Animal Tumor Modeli[ﬁﬁawa]’gﬁwi% NCr nude (nuiviepferitédizhtice, age 4-5
were %u ased from Taconic (Gerl(“nanﬁo The animals were,| three per cage in

iiter-toppe 83ge§?r‘11% barrier clean‘room purcha sed from Bic BubDble, Inc. (Fort Collins, CO).

Upon &
72 41

rrival, they were quarantined for four working days beforg use. Temperature was maintained at

light/d
libitum
deioniz
mice w

injection vol

Drinkingogtenues acidified
ed, U\-treated, and Sm filterec

ere i ted . subcutaneouslyiin the rlg ‘ I |th 1 or 5 X 106 MD cells (01-m1
heietas g A%'X'?ﬁé%

WO RODY IgB19602 PCT/USZOO6/027907 ‘51 ‘ar t'i' rkati"v'b Liluriii auy"at |5 70'% and a[12-hr

rkcyctewas used-Themice w ad

ine, the

e mice for Task 1 receivé pret5reatment for|5 days before cell injection. Tumor

dimengi
tumors

ions and body weight were measured twice weekly. Vernier callpers were used to measure

in tHAQR0 pREAEss, and tumor volume (V) %ad aldulated as follows: V 238 8§ x z)/6, where X,

y, and
were Si

7 Were the Tumor measurements minus SKin tickness. At {he end of the experiment, the mice
1crifiqu(py5@@§/i{§1alation followed by zensicaldislocation. Pharmanemals [00197] BP was

made U

100 Ll Tha-de
\I\ at-concentrations-of 30 ...g/ml and-1606 IIIUIIIII rme-afug was a

suspensioh Xt thi@adaherps sl BS&llive control drugs were made up on phosphate | offered
saline (PBS) and CTX at 15 mg/mi. Both drugs were filter-

Tumor Response to Treatment

[00204] Pretreatment of mice implanted with MDA MB 231 resulted in prevention of
tumor formation in 1/9 mice and regressien of one small tumor which grew to a size of 10 mm’
before disappearing. Pretreatment of mice with 1000 mg/kg BP prevented tumor growth in 2/10
animals (20%), and one tumor which grew to a size of 195 mm’ by‘ Day 63 had regressed to 93
rmﬁ?’ by Day 86, when the study was ended. The mean survival time of animals pretreated with
1000 mg/kg BP was 115 days, compared with 72 days in the control group (p=0.01), if we
assume that animals which did not form tumors survived 6 months (180 days). :

[60205] The MDA MB 231 tumors in Task 2 responded to beth treatments. CTX (150
mg/kg) and BP (1000 or 2000 mg) slowed tumor growth substantially, and treatment induced
complete regressions with both drugs. Two animals treated with 1000 mg/kg BP showed no
reduction in growth rate of the tumors compared with the controls, whereas of the 2 of the
turnors regressed completely. Tumors implanted in all three of the animals in the 2000 mg/kg
BP treatment group regressed. Treatment was stopped on Day 42, when 2 of the tumors had
completely regressed, and one relatively large tumor had started to regress (310 mm® on Day 31

1o 163 mm’ on Day 45). None of the tumors which had completely regressed started to regrow

during the 3 month follow-up period, however the tumor which had partially regressed began to

regrow after treatment was stopped and had reached a size of 1835 mm’ at the time the
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sterilized (0.2-4m filter) before use. Treatment Protocol [00198] For Task 1, mice to be implanted with
MDA MB 231 tumor cells were pretreated for 5 days, with BP (300 or 1000 mg/kg), and following
subcutaneous injection of the cell suspension, drug treatment was continued 5 days a week (Monday
through Fridayy, iy aeipimum of 4 weeks. [00199] For Task 2, after the tymopslismesdeached a

predetermingd size, (It fumor . x;%J me 50-60 m?rjnx), mice were divided into.treatment groups of eight
ice eaCtPOPOETIERIOHER EVE: T Mo TR i AL (U125 TR BUE i) for at
least 4 wagk®0CHhE gadPadministered intraperitoneally one time only at a dose of 150 mg/kg. All BP
treatme e admynistered orally; the d e Ikg for those implanted with
MDA Mg@gﬁeus,%ﬁ%ﬁ%ﬁ%}?’ﬁ?ﬁﬁ?ﬁ%&%ﬁ gg%aﬁggggt ggs(?agr%lég (ﬁiaé;}. [00200] The tumors were
measured twice weekly for at least 9 weeks (MDA MB 231) after the first treatment. The mean tumor
volume for each group was calculated for each time point. Comparisons between groups at specific
times were made using an unpaired, two-tailed t- test, and the results were analyzed using analysis of
variance (ANOVA). For Task 2, individual tuiEst¥eliaids (V) were expressed as a fraction of the
tumor volume on Day O, the first day of Meaémgeii(Veickeeach group, the mean of the ratio V/VO
was plot 61% a function of time _after.treatment. Response.to freatment was measured,in two ways,
Cependii A ine ruridF TOLHEER (e RS TR o e e e
quadrupling-imird@aEn2B0H A1 to6dsRA TISHO (B1QR78GF) (W wesloantiltpé-di6re, tistaned foric

each Ju { iaimoy B}ﬁiﬁ%?e@ﬁé?@(%?é%gftf}ﬁégﬁﬂ%ﬂﬁé&@&ﬂﬁo@eﬁ‘ﬁ%@é‘aﬁﬁ 9% {tHragsPlume) in groups

where there was a response to treatment. Tumor growth delay for each treatment group was
determirtets adicisiersaisarepetized rsuivadive recdiddy Feanukiisd IARRVA. [00201] Systemic toxicity

was assg§§%q5t§%%q@9agg%mm¥m%g fter treatment. The mice were sacrificed at the end of
the follow-up period, or earlier in their tumor yolumes reached 1600 ar the tumo Icerated.
00A s tBh

gl m
StatisticAPFi8lysis (008 ST & EAT s PG AT RIS HEE VLS HEPBHHRIShG th&tat
(GraphpagkeSaftyyareasSamipieg@a dyd dMORGR@WMERE ve clinical evaluations and/or the

microscopic assessment of a full list of tissues. The multiple-dose dog study included

electrocardiographic measurements and physical examinations including heart rate, respiratory
rate, and body temperature evaluations. Toxicokinetic data also was collected in the 4-week
multiple-dose rat and dog studies. In addition, two special studies were conducted, an in vitro
hemolytic potential/plasma compatibility study with dog and human blood and plasma and an IV
local tolerance study in the rabbit. A single-dose investigative study was also conducted in rats
to assess the influence of dosing rate upon BA-induced neurobehavioral effects in this model.
[06209] BA was well tolerated following single intravenous doses as great as 50 mg/kg in
rats and dogs. Following single-bolus infravenous doses of 100 mg/kg, clinical signs, including
convulsions in rats and ataxia in dogs, were noted. Repeat doses of 100 mg/kg in dogs caused
clinical changes that consisted primarily of excessive salivation and reductions in body weight

and food consumption.

EXAMPLE 7
100216} Title: A Phase 1, first in human, open-label, dose escalation study evaluating the
safety and pharmacokinetics of BA in subjects with advanced solid tumors.
[00211] Study Phase: 1
[00212] Indication: Treatment of advanced solid tumors
[00213] Primary Objective: To assess the safety, establish the maximum tolerated dose

(MTD) and generate pharmacokinetic profiles of BA after IV administration in adult subjects
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[00203] MDA MB 231 tumors were measurable within 3 weeks of tumor cell injection and grew more
slowly, with a doubling time of 7 days. These values were calculated from the control group. Mean
tumor volumes and body weights at the start of treatment are shown in Table 1 for Task 1 and Table 2
for Task 2. TehledMOAW2E PARAMETERS AT THE START OF TREATMENTs20b4&Hod7 Tumor

VO'UmeM%%@iMé%i@?M@%%&@Wc@@%ﬁ& aiMokig: REMELERS (ol Od3,Q8 MDA MB

231 300 mg/kg O 0.9 1000 mg/kg 0 23.6:L 07 *SEM = Standard error of the mean. 43 WO
2007/01fPo sy serbeé borop 7 T4bRPEMOUSE PARAMETERS AT THE START OF

TREATMightlir TASK ohHRQIOM UM usFWRIIB S 1eaimetRaup (st SEM¥)
MDA MB 231 Com oil (conirol) 19.1 5.1 24.4 0.54 1000mg/kg 24.45.8'24.50.7 2000 mg/kg 23.5 5.8

23.0 0.87HSHR WbmepRgDlecisarss 46 AssasEpfeharafiierrisnidcant bl merEiponse to
Treatmeigh{28AhRetreativentfafadice invptaniatny itk MBAIMB 231 resulted in prevention of tumor

formatiop i mice.and regression of.one small tumaqr whic w to a size, of 10. 3 before
disappe@r(lsr%].sl retreé{%{ e‘r)ﬁag kfﬁi%cigj %/\e/ft{guvf OTr%S?ﬁ%S%%eper%%%r?tfe eﬁ%‘f“n%ﬁﬁ?o%?}]oﬁ%cﬁ 10 animals
(20%), amaticmedfimoenehigis.grew to a size of 195 mm3 by Day 63 had regressed to 93 mma by Day

, Wh dy w . Ih ival f ani .
o6, whefypagiuds wga gt Iha e cupdal A ol animale pglisaled WD 000 o' BP

was 11 ays in the control group (p=0.01 e assume that animals which
did not fendytdenansdinviveareomeries 8D aagdk profile of BA. BA will be administered

intravenously twice weekly (days 1 and 4 of each week) for 3 weeks, followed by a one week
BA treatment free period per one 28-day cycle. Cycle one (day 1 thru day 28) will be defined as
the safety phase of the study during which the MTD will be determined. The remainder of the
study will be termed the maintenance phase. Subjects may participate in this study until a
subject experiences a drug intolerance or disease progression.

[60217] Safety assessment will follow the guidelines provided in the Cancer Therapy
Evaluation Program Common Terminology Criteria for Adverse Events (CTCAE) Version 3.0
dated December, 2003, The first assessment of tumor response, for measurable disease, will be
performed during week § of the study, and approximately every 8 weeks thereafter. The
modified Response Evaluation Criteria in Solid Tumors (RECIST) criteria will be used to
establish disease progression. For non-measurable disease, best medical practices will be used to
determine time of disease progression

[00218] Primary Endpoint and Secondary Endpoints: Primary endpoints being
safety/tolerability to characterize DLT and PK profiles: BA half life (t%4), maximum observed
concentration (Cmagx), area under the plasma concentration-time curve (AUC), and clearance
(CL). Secondary endpoints being tumor response per RECIST criteria; safety profiles:
significant laboratory changes and other AEs (not defined as a DL'T). Exploratory being
reduction in circulating tumor cell (CTC) levels.

[00219] | Sample Size: As many as 36 subjects are expected to participate in this study.
Study subjects will be assigned to sequential cohorts of 1, 3, or 6 subjects at varying dose levels.
As many as 10 dose cohorts may be needed to define the MTD.

[00220] Summary of Subject Eligibility Criteria.

[00221] Inclusion criteria include: (a) =18 years old with a pathologically documented,

advanced solid tumor that is refractory to standard ireatment or for which no standard therapy is

available, (b) Eastern Oncology Cooperative Group (ECOG) performance status of <2, and (¢}
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[00205] The MDA MB 231 tumors in Task 2 responded to both treatments. CTX (150 mg/kg) and BP
(1000 or 2000 mg) slowed tumor growth substantially, and treatment induced complete regressions
with both drugs. Two animals treated with 1000 mg/kg BP showed no reduction in growth rate of the

tumors compgrgdpiy ihig controls, whereas of the 2 of the tumors regresseghrampigigly Tumors
implanted ip, all three,¢f the-.animalsdn.the 2000 mg/kg BP_treatment group regressed. Treatment was
stopped‘% %gfﬁtﬁm {%hgf F@%@ i §%#§BP§?8W§§%§§’@&E %ﬁﬁ‘%ﬁ f& ngﬁv rge tumor
had starfed i@ rdepessc(ad0 310908 el @4y GdtHeul G3nefimmomiliay 4 5kdoatsafdhéatumpsadvhich had

complet L\ﬁjre Lgssed sta dF.to row..during the 3 month follow-up period, however the tumor which
had part%a yoég%rlenség)f? &éég?;é Tt re_g?@?}&%ﬁ%@fﬁgﬁfm’gﬁ "was stopped and had reached a size of 1835

mm3 at EERe the Zxslpsic0triteianends JRP 006 B2700RotN0 IBvictgalitwaioldatice kifed
th8rb'M%ﬁ%ﬂ%&%@g&m@mmﬁ%ﬁg@{iﬁmaiggﬁ&'grﬁak%a%@ 1 WiR.A000.mgleg B F§0206]
(0)

Results e experiments are shown in Figures 15 and 16. EXAMPLE & Nonclinical Toxicology
[00207 1°T HBUS8HE PhaEa SR I8 P BHE RSB HIFG ERenb Aedistye &5 Bre anbingied o
iodo-3-nitigeenzamiden BA) camsisieh ik oriter(shngle-aesaiotng, waekfnudiplgesektdose- range,
and multjple-dose (4-week) toxicology studies con d in rats and dogs in which BA was

admin isfge%é& i‘ﬁ‘fﬁ&aﬂg’iﬁ 8’1’1@8%‘ f’ﬁ’é%eét%% ﬁﬁ?g f@éﬁ%%iﬁﬂ%@&ﬁr%é@%&é@%%ﬁ%yclod extrin
(25%) (KI€pibse) (0GR 08 inthetadiiditiyecdendek; studiesshivalpedrtheithinc? dveakigtadymiaistpation of
BA at doses as great as 60 ma/kaiday and included.comprehensive.clinical.evaluations.and/or the
meross A S S P ol

electrocartivgrdphicalreatsdiemicntayad EHyBiddIBxaminalidas wchubiihy srsandeayetorgspiratory rate,
and body, lemperatiiteievallaliinmsI 99c0KiInete Jaia lsQaarigen/igaied:15- L é ik auitiple-dose

rat and dog studies. In addition, two special studies were conducted, an in vitro hemolytic

potentiaffth SRR EBhTph R - Seutieis srathrramuiiBostidetiPiseddand €9 f#Ylocal tolerance
study inthehaRbitriAdsinaEHus 6riniRSHGRE®S S0 31eeyCoBIMCIe d i It Stldyamsess the

influence of dgsing rate upon BA-induced neurobehavioral effects.in.thjs model,. [00209] BA was well

tloratedTONBHEFEA G BHEISS dO BB HeeEhaRE SE LA S EhgRIERbng

single-ball_ds dintravemousctaskaafylWiihnaykgeotinthat Sign® Aneluatitegion therapy is not permitted
throughout the course of the study.

[66223] Investigaticnal Product Dosage and Administration: BA will be provided in
10 mL vials of 10 mg/mL concentration. t is estimated that as many as 10 subject cohorts may

be necessary to determine the MTD.

[00224] Starting Dose (Cohort A): In cohort A, a single subject will receive BA twice

weekly at a dose level of 0.5 mg/kg based on Wéight measured at screening. If this subject
experiences a grade 2 foxicity or higher, then 3 additional subjects will be enrolled in this cohort.
If no additional subjects dosed in this cohort experience a DLT, then dose escalation will occur
as below. Ifno DLT occurs in the initial subject, dose escalation will occur as below.

[60225] Dosg Escalation Prior to Grade 2 Toxicity (Potential Cohorts B-T): Until a subject

experiences a grade 2 toxicity or higher, one subject will be itially enrolled in ail subsequent
cohorts at planned 100% dose level increases, with possible cohort expansion as described for
cohort A. Safety data will be reviewed afier 6 doses of BA, and a decision to escalate to the next
cohort will be made if no subject experiences a grade 2 toxicity or higher. If 1 subject in this
cohort experiences a grade 2 toxicity or higher, then 3 additional subjects will be enrolled in this
cohort. If none of these three additional subjects dosed in this cohort experience a DLT, then
further dose escalation will occur. If 1 of 3 subjects experience a DLT, then 3 additional subjects

will be enrolled in the same cohort with the same dose, If 0 of these 3 subjects experience a
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convulsions in rats and ataxia in dogs, were noted. Repeat doses of 100 mg/kg in dogs caused
clinical changes that consisted primarily of excessive salivation and reductions in body weight and
food consumption. EXAMPLE 7 [00210] Title: A Phase 1, first in human, open-label, dose escalation

study evaluating ihiesefety and pharmacokinetics of BA in subjects with a@viareRgaabishiumors.
(00211 el hesgid PG5 At ndiestion: Trepimentalaghaneed solcumers (00331 Rrmary

Objective: TO assess esta he maximum tolerated enerate
pharmaedKifeticprbf mnﬁmmm@mm&@ﬁdnﬁnmmmws AHANCRPOGTIOS 1962

PCT/LI52006/091 %M‘Fﬂ%(g%ggﬁﬂh%ﬁﬁn% s ﬁn@@&@@é@&%@@%@wﬂwcw to standard

therapy or or which no sta erapy IS avallable 14] Secondary Objective(s): To evaluate
the resg8P26in studjPesmjéscaia & ERolen dBsafety

profiles @M&&ﬁ%&@b}%ﬁt@f%ﬁﬁmg@ﬁ@@%}e&vy{§mm 5&@@&-&@& @&fmd éh%a@aﬂ@ﬁ@d miting

toxicity (DLT). [00215] Exploratory Objective(s): To €ss he effect of treatment on_hiological
markeré’?ﬁttlﬁ%’rtgﬁul}gef(f@‘ﬂe@f%f %‘:ﬁ%@@]}?" ﬁ“ﬁﬁﬁgénla iFAEHF FERRER %ﬁ%ﬁ-slgo l%ls]e uential dose

escalatipnGstady desigiedbiaideldnnisestatety cMditand E]L’_D,rdfde difsB AscBlAtiwilkbehaderinistered
intravenous t e weekly (da nd 4 of each we eeks,.follow a. week BA
treatmen?lffree \Sﬁéc od %%r ﬁég 5\@03 b 8§/tcslgx IQcc: ec%%?ﬁ()ﬁ Aﬁsﬁ % u\/\}ﬁcy c’lﬁ r}%Eed as the
safety ptrasBedfithidssenhy doirmtywithi chetbrokidBewilf ﬁefdbtetrﬁmédeﬁmeipemmi)bﬂﬁéﬂswdy will be
termed e MR RARRGE P A3 m%%%fraﬁe\/aaam&ﬁa%&b%é&'ﬁ%%gx&p&ﬁreu@%%wer'ences a

drug intolerance or disease progression 15E00217 Safe%éassessment will follow the guidelines provided

in the CHsedherierapip lpvandassicrebyitbr cevradon theddidiodgditinet aTbieRtirepsReEvents

(CTCARMgeaion s Qrdntat Race Thek. 2003 £he.frst aﬁep@m&@wmgwaﬂayse for
measurable disease, will be performed durlngiweek 8.0 the app oxmgcteﬁ% ry 8 weeks
' gR: & Fl-e\;ﬁ[f’ P53 |II be used

thereafté?0%Hd modFeERsE
to estalligiutisbase pm@saﬁﬁmﬁa Eﬂtmdmhm@ﬂﬂmbﬂe;@seaseﬂjaesﬁm&ddﬂepmbes will be used to

determlrésecg dc{f % Sﬁeg ossg O appropriate (determined by the principal investigator). Once

a MTD is determined, all subjects in the study may be escalated as appropriate to receive the

MTD. _

[00228] Overall Dose Escalation Limitations: When a grade 2 toxicity has been observed
| .and that dose level subsequently cleared, individual dose escalations between cohorts will be

more conservative, and will be limited to approximately a maximum 40% increase from the

previous dose level until a grade 3 toxicity is seen, with subsequent escalations limited to

approximately 25% dose increases. Absolute dose escalation will be decided by the safety

review group after review of all available data.

[60229] Control Group: None
[00230] Procedures:
[00231] Screening: Pre-enrollment screening tests and evaluation will be performed only

after a signed, written Institutional Review Board (IRB) approved informed consent is obtained
from each subject. Procedures will be performed within 2 weeks of study day 1 unless otherwise
noted. Clinical evaluation includes complete history, physical examination, BECOG status,
height, weight, vital signs, and documentation of concomitant medications. Laboratory studies
include hematology (with differential, reticulocyte count, and platelets); prothrombin time (PT)
and partial thromboplastin time (PTT); comprehensive chemistry panel (sodium, potassium,
chloride, CO2, creatinine, calcium, phosphorous, magnesium, BUN, uric acid, albumin, AST,

ALT, alkaline phosphatase, total bilirubin, and cholesterol, HDL, and L.DL), urinalysis witﬁ
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[00218] Primary Endpoint and Secondary Endpoints: Primary endpoints being safety/tolerability to
characterize DLT and PK profiles: BA half life (t%z), maximum observed concentration (Cmax), area
under the plasma concentration-time curve (AUC), and clearance (CL). Secondary endpoints being
tumor respore®paryRBGIST criteria; safety profiles: significant laboratoryrehangsssanthother AEs (not

defined asiédBtahs %ﬁﬁﬁi&gﬁ@im“M'-"fusﬁmdeﬁgﬁaﬁ,@éﬁ%&%@p@égﬁ!ﬁ&%@ﬁgﬁ%ﬁﬁgﬁ1b9] Sampled
Size: As as 36 subjects are expected to participate in this study. Study subjects will be assigne
to seque??%@&%%é’%tﬂ?é; é?%déwgﬁf%w R0t CiRg Anl?d€a0 dose cohorts may be

needed wadatinedivgddit DEH0D220]SualvmaghyedhSudieahidiaipiitnGrsarial Q224 Byclusion criteria

include: (a) >1 ars old wi pathologically docum dvanced solid tumaqr that is refractory to

standar regﬁ%éyr%%? e ??18%%15‘&’8%% Ii%sé)?laaf)lf/ei%ﬁ%@&a{g\ye@dﬁﬁgﬁ@ﬁgg%%y Cooperative

Group (EBoGkpetionmbsits siataging £7, mmenfedsutebiy (is2e@701 1862 PCT/US2006/027907

abdMY i) tspllim. / ' 4 oIt Wathi f s platelet count
&580%%1_ TrEatm P JEl%fﬁ@Hfb%&Ev@tﬂ%e AR gaga&o"iég?@a&@d?y g day 513}89

>:100.0 x 109/L (without transfusion within2 weeks of stu ; and "hemoglobin ?9:0 g/dL
(erythropBlst Is Brodrse o oosiiaessépssisniemreiomerdde csdinedtin ho Rudmmiendler

investigatiofak dewiae.an ¢biiig tiale ArelskIeeehdno other investigatiopakagants hspatrlogical
malignancies; . symptomatic, Qr yntreated brain metastases re uiringg concurrent treatment, inclusive of
but not IFAEEE" ?&8‘%9}1@%%5@81%?%?8 oISt Rig?-h%a%% ESRiRS ek RIPlRithin 6
months ehétudymddysingimsianid ah@nel, asngestisefwerbidikas bteywihdiaw Y¥oblketieart
Associatlil%l (I%NYHA >. class ](Idd.mc ﬁt{olled hé/geertegsaj?un'.c current o&igrior within 7 da¥s of study

i R A e A ey e e
creatiningithdrasy xaueavt. cfabiaetd theeting fyamesi{gd RECIS BcRibria Uf MsaseBo@ifssaoondary to liver

metastasgg;alkalinge Palgpere &Q&Mﬂ%&ﬁigalfb%%ﬁgdary to liver or bone metastases; total
bilirubin > 1.5 x ULN; ﬁ‘/s emic chemotherapy within 28 days of study day 1 (42 day washout period

for BCNUPBFHtomyciHieirsherhedioh Brasy R OB BaysBeat den e abin disewp widrhpy for the

treatmeepfopmdeemdngMAGaaRcIaYEhR 4 MANET ofsidy, da) dveAngwreREUERRREhemotherapy
with anyﬁggnt other than BA or ra%igation _therag)y is not permitted thrqughout the course of the study.
I

[00223] MVASHGEHORE BFOTHIRE BoSagRAHIF ARSI ATBH BRI TIEE HBVIBEY fHmors

(RECIST) criteria will be used to establish disease progression by CT or MRI (the same
technique used during screening must be used). For non-measurable disease, best medical
practices will be used to determine time of disease progression.
[00234] End of Study; All subjects should have the end of study procedures as described
in the protoco! completed no more than 30 days after the last dose of BA. Additionally, subjects
will have overall tamor response assessed via clinical imaging if not done within 30 days prior to
the last dose of‘ BA.
[06235] Statistical Considerations: Descriptive statistics will be calculated for safety,
PK, and PD endpoints. Response data, to establish time to progression, will be reported
descriptively in the form of listings. Tumeor progression data will be categorized using the

' modified RECIST criteria.
[00236] PK parameters will be estimated using non-compartmental methods. PK
parameters will be summarized by the arithmetic mean, standard deviation, coefficient of
variation, maxirmum, minimum, median, and geometric mean. Summary statistics will be
calculated with SPlus version 5.1 {or later).
[00237] If appropriate, data may also be analyzed by a non-linear mixed-effects modeling
approach (population approach) to compartmental analysis. Other analyses will be done

descriptively as appropriate,
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10 mL vials of 10 mg/mL concentration. t is estimated that as many as 10 subject cohorts may be
necessary to determine the MTD. [00224] Starting Dose (Cohort A): In cohort A, a single subject will
receive BA twice weekly at a dose level of 0.5 mg/kg based on weight measured at screening. If this
subject expesiences@igsade 2 toxicity or higher, then 3 additional subjecteanillbm@nrnoted in this

conort. hpaspldiiopalisnblesiacianeen hiscanar expadencaa DI L igndlessasgalation wil occur

as beIoLv DLT occurs in the initial sub{ect, dose escalation will occur as below. [00225] Dose

EscalatiorePriditd @iad T Doouitp(Fdrther bighestsweleehira subie dhestibeddis™rade 2
toxicity Q& highes: A Shisrhvillpeiniially sriellesiin atsrbsaauRRb GalREs atinlaaned 100% dose

level increases, with possible cohort expansion as described for cohort A. Safety data will be reviewed
after 6 BROERRISARA 2R ABSRBE ST PR BSEMEIA S NEISRIOTBHAR RIS Siect

experiences a grade 2 toxicity or higher. If 1 subject in this cohort experiences a grade 2 toxicity or
higher, g3 $ additianalsubjestsnyiibbe-enratiedayituaded bolinit teneqfthéde thseatadditional

subjects dosed in_this cohort experience a DLT, then further dose escalation W:% If Jyof 3
subject8 &K c‘g%eblftlo,ath%??aﬁparaﬁl %a%l% gﬁ%f)e%g Il@vﬁfpft)sgﬂepﬁlr?ptﬁg Ll%nﬁfﬁ?ensl%\n eg%%%rgsrt with the
same dosdifit-giohivesdSrsatydutsexpihevictepertiny\fom ool 96 3P UBeepseiero07 DLL"t
erl~ eag, 1 041 Hsu G lnzn ENM QMRG0 additignalsybiects iR re hoshexpailangana DLT, then
the pre\%%ﬁé%év%rsﬁs%ﬁgg% will be defi?led as the MTl%%!Additional subjegts may be accrued at the
MTD if eedeerto ensure at least 18 subjects receive BA in the study. [00226] Dose Escalation After

Grade Zghexifity LevelifaientishGrhodadddrAftas then dose assnsiatedvakbrdbe imiial grade 2

toxicity Is expanded and cleared for dose escalation to_ the t%gext,level, then t?rﬁe subil%c&s will be
initially BEASETORa fR R B RHBRE R SABRL SeparEnegTor 5 |t & S5PRf 8'dPERREINRA subjects
experiegiggra DLT, then dose escalation to the next cohort will proceed. If 1 of 3 subjects experience a
DLT, then 3 additional subjects will be enrolled in the same cohort with the same dose. If 0 of these 3
subjects experience a DLT, then escalation will occur. If one or more of the additional subjects in a
cohort experience a DLT, then the previous lower dose level will be defined as the MTD. Additional
subjects may be accrued at the MTD if needed to ensure that at least 18 subjects receive BA in the
study. [00227] Intra-subject Dose Escalation: Once a BA dose level has been declared safe and
tolerable based on the criteria defined above all subjects currently on lower doses maybe escalated to
the highest safe dose as appropriate (determined by the principal investigator). Once



a MTD is determined, all subjects in the study may be escalated as appropriate to receive the MTD.
[00228] Overall Dose Escalation Limitations: When a grade 2 toxicity has been observed and that
dose level subsequently cleared, individual dose escalations between cohorts will be more
conservative, and will be limited to approximately a maximum 40% increase from the previous dose
level until a grade 3 toxicity is seen, with subsequent escalations limited to approximately 25% dose
increasesy Absplute dose escalation will be decided by the safety review group after review of all
available é‘ata. 00229] Control Group: None [00230] Procedures: [00231] Screening: Pre-enroliment
screening tests and evaluation will be performed only after a signed, written Institutional Review
Board (IgB) approYta FRTBReHEY C6 eI (BBtained from each subject. Procedures will be performed
within 2 weeks of study day 1 unless otherwise noted. Clinical evaluation includes complete history,
physical examination, ECOG status, height, weight, vital signs, and documentation of concomitant

medications. Laboratory studies include hemat (with differential, reticulocyte count, and
platelets); prothrombin time (PT) and pagﬁial thromboplastin time (PTT); comprehensive chemistry
panel (sodium, potassium, chloride, C02, Crea eCalcium,ghosphorous, magnesium, BUN, uric

al bilirubin, and cholesterol, HDL, and LDL),
urinalysis with 48 WO 2007/011962 PCTA}52086/0279Q7 midtdbeoki6 Haii4hl dffdh,"5Sffiui "Cbhi“or
markers, serum or urine pregnancy test for women of child bearing potential. Cardiac studies include
creatine kinase (CK), and 12-lead electrocardiog?%lm (EKG). Clinical staging includes imaging for
measurable disease by computed tomography (CT) or magnetic resonance (MIRE) within 4 weeks of
study day 1. Dﬁ%@fﬁiélﬁtaﬂﬁn it BaiingSinRBiR Sslidplescis € RIP SRS 89252
TreatmepfgfsligiPle,aubiecisiwil, he.enraliedipiacthe.stuay dad ecelveigtudyc deug mayd.- Pre-dose
and post-dose tests will be performed as outlined in the study protocol. Dosing of BA will occur twice
weekly &td5ys' a5y lg2nd PREIYANYPEE B BaTHT 28 04y Gy diecdhd Radirist@rdd o P Eiiirttisttn period
as long aBvd koo dayedS, sidhjedts mill siaktieysle raaid sesume, dasingatdays 1, 4, 8, 11, 15,
and 18 o{éhat and each supsequent cgcle._ Subiects m@/ rgaéti%i%ate in thi&lstuc:%/ u_n%if theg/ experience
a drug intbIEHISEeRor HiSREs BT d8A S G S itk &l Cornba it SUB UL hedtiigh AR Tidtitied
RECISTtetiteriaofidiseasdapragreSsivndiayient for treating ovarian cancer.

2. The use of claim i, wherein the ovarian cancer is a cancer of the type of cell iine OVCARS.
3. The use of ciaim 1, wherein the ovarian cancer is a cancer of the type of celi tine Skov3.
4. The use of claim 1, wherein the ovarian cancer is an epithelial ovartan tumor.

i

The use of claim 1, wherein the ovarian cancer is a hormone-dependent cancer.

6. Use of a_compound of formula (1a)

(la)

wherein Ry, Ra, Rs, Ry, and Rs are, independently selected from the group consisting of

hydrogen, hydroxy, amino, nitro, todo, brome, fluro, chloro, (C;-Cs) alkyl, (C1-Ce) alkoxy, (Cs-

51



continue in the study if they are demonstrating clinical benefit. [00233] The first scheduled tumor
response measurement for measurable disease will be performed during week 8 (study day 50:1: 5
days) of the study, and every 8 weeks thereafter. Tumor response according to the modified
Response Evaluation Criteria in Solid Tumors (RECIST) criteria will be used to establish disease
progression by CT or MRI (the same technique used during screening must be used). For
non-measur i . i i i to,determine time [
progresgg)i&%g% Tﬁ% o%é%ﬁ%ﬂﬁﬁl&%?géﬁﬁ‘%ﬁfff ?ﬁlﬁfghég of s ’ua{/wggo%ie ' umrégéﬁgswdcescribed
in the prafoep Bpinpletedtnenshone thae 30 daysafenthedaivapsaio BAd AddribnadiyuBtibjssts will

have OVE@MWEJ PSS AFE$SEANIR %EH?%&’BE%%QJ@&%@?@@c}éﬁ&%ﬁ’ﬂ?e%gigaﬂ%@&riﬁ%g‘e last

dose of BA. [00235] Statistical Considerations: Descriptive statistics will be calculated for safety, PK,
and PD BBpGiitss Respide i, 66 BeitBESTEME to progression, will be reported descriptively in

the form of listinggerd 4 RGH RRO S8R IeMdRImNIE e fRleaPEFaRd MSRLhe MPaifiedhRECIST criteria.
[00236] PK parameters will be estimated using hon-compartmental methods. PK parameters will be

summarfZER W) I B RS MRt e B9k cB¥icient of variation, maximum, minimum,
median, and geometric mean. Summary statistics will be calculated with SPlus version 5.1 (or later).
[00237] If appropriate, data may also be analyzed by a non-linear mixed-effects modeling approach
(population approach) to compartmental analysis. Other analyses will be done descriptively as
appropriate. 49 WO 2007/011962 PCT/US2006/027907 [00t'A] 'ki'shl&Wiltb6 ailalYzed"after'all
subjects have received at least one cycle (6 doses) of BA at the MTD dose level (or their highest dose
level received in the study). This will coincide with the completion of the safety phase of the study.
Additional analyses will be performed on an ongoing basis as necessary to provide information for
design of future trials. [00239] The above examples are in no way intended to limit the scope of the
instant invention. Further, it can be appreciated to one of ordinary skill in the art that many changes
and modifications can be made thereto without departing from the spirit or scope of the appended
claims, and such changes and modifications are contemplated within the scope of the instant
invention.



[00240] It will be apparent to one of ordinary skill in the art that many changes and modifications can
be made thereto without departing from the spirit or scope of the appended claims. 4. 50 CLAIMS: 1.
Use of a compound of formula (Ia) 0 c-H~sz R, Rz R3 wherein R1, R2, R3, R4, and R5 are,
independently selected from the group consisting of hydrogen, hydroxy, amino, nitro, iodo, bromo,
fluro, chloro, (C;-C6) alkyl, (C1-C6) alkoxy, (C3- C7) cycloalkyl, and phenyl, wherein at least two of the

five R1, R2, R3[iR4sandans suhstifuents areviawaysiydaem af lRastenaaftie dve substiiuents are
always nitro, and at%aast ot%e substi'tuen positioned adjacent to a nitro is always iodo, and

pharmad@ Gy RUEHAIIC ©hts CHTEHSE AR Yh & TR 0 PR PR SR A RR A PRt ovarian
cancer. theldad. use of claim 1, wherein the ovarian cancer is a cancer of the type of cell line OVCARS.
3. The use of claim 1, wherein the ovarian cancer is a cancer of the type of cell line Skov3. 4. The use
of claim g, Whefgin, e, PyRY'ANGARReL. 330 SRIEN L OYRLAR AP furhed OSHPR QTG whereln
the ovarian cancer is a hormone-dependent cancer. 6. Use of a_compound of formula (la) O Il R, (Fa)
RS ~ RARMHErbihRnRe sRERAIENd Rs are. independently selected from the group consisting of
hydrogen, hydroxy, amino, nitro, iodo, bromo, fluro, chloro, (C1-C6) alkyl, (C1-C6) alkoxy, (C3- 51 C7)
cycloalkyl, andpheanylcondigreintiaiteastdng ofdhe fiverBh KR KadddadnbRoesubstituents are always
hydrogen, at least one of the five substituents are always nitro, and at least one substituent

Cr—NHp

NO,



positioned adjacent to a nitro is always iodo, and pharmaceutically acceptable salts thereof, in the
manufacture of a medicament for treating a cancer selected from the group consisting of an ovarian
adenocarcinoma, and an ovarian adenocarcinoma that has migrated into the abdominal cavity. 52 7.
The use of any of claims 1, or 6, wherein said medicament-is to be administered additionally to
surgery, radiation therapy, chemotherapy, gene therapy, immunotherapy, or a combination thereof. 8.
The usé @f anyof clainisdy, of Gaiwherein Gaitsnbdiciinesdituther canprisasianteffactive amount of
buthion;]rll a%%lgoxiﬂnine. 9. The use of any of claims 1, or 6, 3, or 4 wherein said compound is of
formula®” 0"l ¢-NH2 Noe 53 10. The use of any of claims 1, or 6, wherein said medicament is to be
administered intravenously. 11. The use of any of claims 1, or 6, wherein a poly-ADP-ribose
polymefdse (PARPY fidiecafec|gimhibitsd byhsasinmediramahtivracqubjectras (FABRIse of any of
claims 1, Qe8,whersinaidmanicarsratiseapakis picausing apoptosis, cell cycle arrest, and/or
necrosis to a tumor cell. 13."The use of any of claims 1, or 6, wherein said medicament further
comprisl%f an fectivefamoiné of a genz pyrone compound of formula (I1): R, 1e'’20 R 3 Formula Il
wherein R1. R RESHFRAA I peh de iy Sile@d Aot Ier bt @3 haist S 8EH, halogen,
optionallyoststitutdd: e rovest opiiornalbesubstituteshanigle, optionally substituted lower alkyl,
optionally substituted phenyl, optionally substituted C4-C10 heteroaryl and optionally substituted

C3-Cs ‘%X?'Oa"f}{EQIsé‘aﬁéh§'}ﬁff89Ims 1, or 6, wherein said medicament further comprises an effective

amount of a benzopyrone compound of formuia (1I):

Formnula I

wherein R;, Ra, R; and Ry are independently seiected from the group consisting of H, halogen,
optionally substituted hydroxy, optionally substituted amine, optionally substituted fower alkyl,
optionally substituted phenyl, optionally substituted C4-Cy heteroaryl and optionally substituted

C5-Cy cycloalkyl or a salt thereof.

i4. The use of claims 1, 2, 3, 4. 5 or 6, wherein the medicament is to be administered

parenterally.
is. The use of claims 1, 2, 3, 4, 5 or 6, wherein the medicament is to be administered orally.

16. The use of claims 1, 2, 3. 4, 5 or 6, wherein said medicament is to be administered
additionally to an anti-cancer drug selected from the group consisting of cyclophosphamide.

etoposide, altretamine, and ifosfamide,

17. The use of claims 1, 2, 3, 4, 5 or 6, wherein said medicament is to be administered

additionally to a hormona!l anti-neoplastic drug,



14. The use of claims 1, 2, 3, 4. 5 or 6, wherein the medicament is to be administered parenterally.
15. The use of claims 1, 2, 3, 4, 5 or 6, wherein the medicament is to be administered orally. 16. The
use of claims 1, 2, 3. 4, 5 or 6, wherein said medicament is to be administered additionally to an
anti-cancer drug selected from the group consisting of cyciophosphamide, etoposide, altretamine, and
ifosfamide. 17. The use of claims 1, 2, 3, 4, 5 or 6. wherein said medicament is to be administered
additionally to a-hormonal anti-negplastic drug, 54 18. The use of claim 2, 3; 4,5 or 6, wherein said
medicarﬁgﬂ isat%} %gsggr%lrﬁ%?gﬁéd? ’ éd(%itgo%raﬁwwgeée nosf?ﬁo%’ﬁ?%ﬁ |-ﬁrgéﬁl%§§?ﬁ:é Pa}é}lgteﬁggted from the
group conkitinglaf tgkubocortiebids - progesingrestetgensiramdangrogensisk8nthbé use of claims It 2,
3,4,50r ﬁmﬂ’«%ﬁﬁ%m a%a' Jp&%iﬁg@@&t ie%go e %g&p(g@gsntsered additionally to a hormonal anti-neoplastic
drug selégcted rom the group cohssﬂr’%g of dexamethasone, cortisol, corticosterone, prednisone, and
mifepristone (RU486). 20. The use of claims 1, 2, 3, 4, 5 or 6, wherein said medicament is to be
administéfed atRFtBARAFIES Hormorhl dhittneBpIataid i UetdeBd roraAegritipednsisting of
hyroxyprogesterRec MRERONMRgeserInacMegesimlacetMana ik 98290 b The use of claims

1,2,3,4,5o0r6, wherein s.ai(Ii medicament is to be adminjstered , additionally to a hormonal
anti-neoP RSt SeldUti B H9S GralipRiCH Rty B BRSNS KUB8B68, SRI 6214.

ZD164384, ZK191703, and fulvestrant. 22. The use of claims I, 2, 3, 4, 5 or 6, wherein said
medicamént is thbesadirihisterbd. additformatiyvtbesehosaibmatimati:eedp kasticadroy iseledted from the

group consistingiRf ;A0YRRIGREIANG LRRESIANE EXCMPRIANG ATNRRAlUIRIIIMIdS. anastrozole, and

letrozole. 23. The use of claims 1, 2, 3,4, 5 or 6, wherein said medicament is t0’be administered
additionANyrYBIRBRHHEAR amedieBlERTs EreRy selerasth fresieialse acbGp 8&HEIsting of testosterone,
dihydrotestosterone, fluoxymesterone, testolactone, testosterone enanthate, testosterone propionate,
leuprolide] .gosanalinsdrptosetin,: huserelin ogigthyistihestioh abhareks: icypratesanaisthsitamide,

niIutatni%gaFllr(})% tf'cetllut mide. 24, '%’.he use o.f‘%laims iL t2’d| 4, 5ﬂor 6, wherein said medicament is to be
administatd & LA &) Htglr%opélm%r&ifgﬁ(.)gg%stm rug selected trom the group consisting of toremifene,

RUS5R668, SR16234, ZD 164384, ZK 191703, and fulvestrant.

22. The use of claims 1, 2, 3, 4, 5 or 6, wherein said medicament is to be administered
additionally to a hormonal anti-neoplastic drug selected from the group consisting of

androstenedione, forrmestane, exemestane, aminogiutethimide, anastrozole, and letrozole.

23. The use of claims 1. 2. 3. 4, 5 or 6, wherein said medicament is to be administered
additionally to a hormonal anti-neoplastic drug selected from the group consisting of
testosterone, d.ihydrbtestosterone, fluoxymesterone, testolactone, testosterone enanthate,
testosterone propionate, leuprolide, goserelin, triptorelin, buserelin, diethyistilbestrol, abarelix,

cyproterone, flutamide, nilutamide, and bicatlutamide.

24. The use of claims 1, 2. 3, 4, 5 or 6, wherein said medicament is to be administered

additionally to tamoxifen.



