TREATMENT OF CANCER CROSS- REFERENCE [ 0001] This application is related to
and clains priority to U S. Provisional Application No. 60/700, 446, filed
July 18, WOQby7/mdeeh is incorporated herein by referencecinsedosognvirety.
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[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 chemothérapy. 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 emphysema or chronic bronchitis, typically experience an increase in their shortness of

breath following the surgery.
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- the use of the nitro compound 4-iodo-3-nitrobenzamide or a salt, solvate, isomer, tautomer,

metabolite, analog, or prodrug thereof in suppressing and inhibiting tumor growth ih a mammal.
[0009] In one aspect of the invention, a method for treatment of cancer and disorders associated
with caﬁcer is provided comprising administering of pharmaceutical compositions comprising a
comi)ound of formula (Ia) with one or more additional 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 formula (Ia) and buthionine
sulfoximine (BSO). The compound of formula (Ia) can also be administered in combination
with a benzopyrone compound of formula (II), with or without BSO.

[0010] In some preferred embodiments, 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 infiltrating carcinoma of lobular type, breast

intraductal carcinoma, breast mucinous carcinoma, promyleocytic leukemia in the peripheral
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[0013] Fig. 1 depicts the effect of a nitrobenzamide compound on the BT474 breast cancer cell
line, with and without the co-treatment of buthionine sulfoximine (BSO).

[0014] Fig. 2 depicts the effect of nitrobenzamide and benzopyrone compounds on the Ovcar3
and Skov3 ovarian cancer cell lines, with and without the co-treatment of BSO.

[0015] Figs. 3A and 3B depicts the effect of nitrobenzamide and benzopyrone compounds on a
lung cancer cell line, with and without the co-treatment of BSO.

[0016] Fig. 4 depicts the effect of nitrobenzamide and benzopyrone compounds on a lung cancer
cell line, 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 a prostate
cancer cell line, with and without the co-treatment of BSO.

[0019] Fig. 7 depicts the effect of nitrobenzamide and benzopyrone compounds on a prostate

cancer cell line, with and without the co-treatment of BSO.
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[0017] Fig. 5 depicts the effect of a nitrobenzam de conpound on the
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DETAILED DESCRIPTION OF THE INVENTION

Definitions
[0029] “Nitrobenzamide compound(s)” means a compound of the formula (Ia)
(Ia)
I
C———NHZ
Rs Ry
¥ Ro
Rs

wherein Ry, R,, R, R4, and R; are, independently selected from the group consisting of
hydrogen, hydroxy, amino, nitro, iodo, (C; -Cs) alkyl, (C; -Cs) alkoxy, (Cs -C7) cycloalkyl, and
phenyl, wherein at least two of the five Ry, Rz, Rs, Ry, and Rs substituents are always hydrogen,
at least one of the five substituents are always nitro, and at least one substituent positioned
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tautomers, netabolites, anal ogs, or prodrugs thereof. Rl, R2, R3, R4, and
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ni trobenzam de conpound as di scl osed herein. per .se or a conmposition
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clini LN - ' ki ARRIR RS b 3lricaf proeédure
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accept abl e" or "pharnmacol ogically acceptable” is neant a material which is
not bieg$5’gtih8§911 or otherw se undesirable, i.e., the material may be
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of t He:t sulfiipiest smowmntiof thehigeht to prevddedadasirrdcbiologyal herasutie@it/of r eat i ng” and
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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 coniprising 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 administered to an

individual without causing any undesirable biological effects or interacting in a deleterious

manner 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,

therapeutic benefit includes eradication or amelioration of the underlying cancer. Also, a
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t herapeutic benefit and/or a prophylactic benefit. By therapeutic benefit
is meant eradication or anelioration of the underlying disorder being
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substituents are always nitro, 8nd at | east one substituent positioned
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cancer, as well as otheRicancerytypes Bescribed herein (U S. patent no.
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incorporated herein by referencgg, in their entirety). The present invention
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G covBBo R fyricy et Bt PR DY SeBBIsP fheebile GrerBRFel

enbodh BBEsh, hidBxyidniineaREa TS (COrRYURSs (Of -(tﬁ?almksz,s@a tChryelotikgn aad e used
for the treatnment of breast cancer, particularly, manmmary gl and duct al

car ci nbenyl, Wheeeis gt least two of the five Ry, Ry, R3, Ry, and Rs 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. Rj, Ry, R3, R4, and Rscan also be a halide
such as chloro, fluoro, or bromo.

[0037] A preferred compound of formula Ia is



infiltrating carcinoma of |obular type, breast intraductal carcinoma and
breast nuci nous carcinoma. In sonme preferred enbodi nents, the

ni t r obenawoizder/aompounds of the present i nvention are u®eu/UdSesoctobmo7
treatnment of ovarian and endonetrl cancer. In still further preferred
enbodi nents, the nitrobenzam de c ounds of the present invention are used
for the treatnment of lung and col om cancer. [0040] In sone preferred

enmbodi ments, the nitrobenzan de cdffpouMds of the present invention are used
for the treatnment of bladder and prostate cancer. In sone preferred

enbodi nents, the nitrobenzam de cgqpounds of the present invention are used
for the treatnment of l|iver andanhcregqtic cancer. In sone preferred

enbodi ments, the nitrobenzam de¢ conpolnds of the present invention are used
for the treatnment of |eukem a, icgl, glioma, and nel anorma. [0041] In
still further preferred enbodi mey e_nitrobenzam de conpounds of the
present invention are used for the[treatnd@t of cancers derived fromstem
cells. In breast cancer and other palignancies, a proportion of tunour

cells - 'cancer stemcells' - have|the capacity for extensive proliferation

and transferral of the tunoury %dPnde' n stemcell fate and growth

may playarolelntum)rlgene3|s AE stemcells have a |ife-span at
ic hits which

| east_as | ong as that ofto he susc t ene
cunul [99§§JeTl}egl?Fﬁ§FnF Bygrton; HﬁoYlaﬁst#) Flzfr%ﬁtof g?‘? a é 8&‘?@8 éﬁ‘é‘ﬁn%@mfiﬁos e of
the %% ﬂlr ougﬂgﬁh QFFre%t'cﬁﬁceﬁfﬁnﬁ:lu%ﬁigeagdﬁctf@rcaﬁ[r%nFaQHsatrﬁﬂhﬂn)ir}f RhERiERed wi th

cells . But the crucial nutations that lead to the di sease
are |fokms yf leukérmaen@uxhnlg acde poniyiepciytie laukemisdy pefipharalthloed, petiand-anodien

ceII are divi onent al | [0042] ..The stem,cell co0 now

i dent P’f‘g &G Pﬁjﬁ?ﬁ?ﬁ npey, %"\9@1’?‘% #%?u%anc{:gﬁﬂc %Tw&léﬁfqﬁsﬂ"%éf%a%g%bég? By ofSrare
cell Soth&%ﬁwdy&sfdes&ﬂasd Eé‘r@inl{fﬁl S ot h@gsmwsmotj S glafent 863670, 58] and

persi stence thrgrug%ﬂout the organisms |if in contrast with differentiated

cel | SU.Saipight 1o 1988 presBePoatad hopgin by §Qfalren96 ndheiy P@lrét}@o $herpresentc
bEhaVI Orrll}ia ndals% Srg%fl% tjthE Bges&atﬂe afr I?gsa{(ﬂﬁ{roﬁaﬁgmﬁﬁ %[r@)l uﬂ% Bt ’ch%rhseaﬁﬁé?lt of

necess conme cancer ous nmy In many tissues

t he rmte@vaw(mmmiay M&g1ia) |re§1§tantlpaﬁé1ﬁlpope]lahsn @shaecea:ns ertyretiamkiomkd mhibitor.
self-renew, it follows that they may he derjved either from seL -renew ng

nor nel0039lekn soae pyefegpd F@Bﬁ@lﬁﬁl@ erfmféwﬁmra@@a%@?wswﬁ&%e RIEROF PRy i ar

propey,. ttﬁézgﬁ | %Ed quhﬁ{'ﬁ{q ed&fh'l‘%ﬁb%%ﬁl Bredst
t|ssu?{eglu|§er§1dcf63dl‘|?eng o‘fqtofgllre%?er%g%l ate(ﬁl" célls, an a subset o%‘ ganger stem
cel | sihfiltwdtingtrarciontzasfiiobuiar uypcnbrreasasmadm’mi carcendnikaidybreass powasiobs e f or
formati an of secondar

pr es eFCIPPRIEN Wec%fﬁ%(eﬁrtg gg{?%d rreentgg {r8%?¥‘5%1p€d%§8mp\9é?f%?ﬁgﬁ?a@ieg%%cgr I tshe
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 treatment
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 growth

may play a role in tumorigenesis. Epithelial stem cells have a life-span at least as long as that of
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[0043] The present invention discloses a nonclinical pharmacol ogy of
4-iodo- 3-ni trobenzam de (BA) in human tunor and nornel primary cells and
al so in mvoeporvEis and dogs hi vitro BA inhibited the pcolust@carioon of a

oo Pyt b R S Rk Rt et iR SRk BUTRAR S0 L o

i N seyRLRtivaY D) refRER timeF foRREGdA ONRAR ShrfeersORRA a8 @idsy o thetsincardwebld, y
adm nistration of BA inhibits tunor growth in the human qvari g

a?fen@nwmlrfﬁélm th@m@@%@nﬂbtﬁ@ﬂemﬁheé@‘ﬂ?h elle drayghontdify Hug the %"Fder‘]]po& tively
artre t he kI '
i cEn et P IR i Boine BRUTE) o BRRRGa B MR TONBINEReBATt |

a olnevhtéﬁeklly\?sIal;i]xtithnfl?kpMnuaﬂygased on the results of the pre clinical

eval uation of the e |cacyan saf et B 45]. 1t h ted
Chat [0142] dBemieanseloosumoi Sona sl IDFT e ierts: F9 LGS Snan
Cam%ﬁl}f%f?!é% lscigéjwﬂﬁ;s”%dgg@ gmmﬂé@ldl reﬁ%aﬁ&‘é o&%iflrénewﬁﬁ andb&Sis@hcat ., Proc.

Nat | 03-7707 (19 I'n one enbodi nent, the
ni t r dlrenglaonit de argamsmisdife,lit cbitestiwith duﬁﬁ@emmtd!\tb@éls,d*’hltﬂh éorpy s sissueibwlont i on

may exhi bi re sel ectjve. .toxicit r n

cel | QU yyEUE[C al“ﬁreﬁé’é’s%ﬂ{é% ¢ beRaigT \étalfg\fl’\% lﬁgs 2@% gaﬁ tlha {? grfl ifh rogenzam' de

and nd ﬁé&%&%ﬂ%% Al FRORREARErd S B ARG thi @tﬂnﬁﬁ@tﬂséﬁe@ﬂm&ﬁlﬁhﬂi&bt&&ﬁa{}ed to

cancer cell See Mendel eyev et al., Biochem cal Pharmacol. 50( 5%1 7 5 714
¢

( 199@pcurmdaﬂ¢uo sterecadlal AsxpRach éte(nss@; selfmeasis & fplomagptihay may be e

in the bio 0 e|n art
A S R R R p
| nt efpaedliar PedpeRiislof Sfemlcelld: 236831§’t5nﬁl321,%981)10r ddncbd aqonexivédoas atissoe, pnadudidgs a
method for treating cancer conprising the admni %Latlon

ni t r G9En 7 HPwBtaad] %ﬁllsb@ézﬂo%??% R “eaagiotienm CRls ¢ AR t&i ﬁﬁn‘ﬁéﬁ@“{ 0047]

In a r t het
R R e R e e S N Al

conpatitnesenzEhides of thietpadstiet inveakiog sawbe BSO tb m&rg@tctencm@erafieé from stemrrelled t o,

propr.ot hi.oni ne sul f oxi m t hi f f
S
gl ut g (}qﬂﬁhﬂaﬁ%m&eﬂﬂ%ﬁhﬂ%n%w@lwﬁﬁi il%&ﬂuc@lraﬁ@ﬁﬁ deygbom weotEA the
benzam de conmpounds are adm nistered in conbination with benzopyrone

corrpau}mbﬁed)ﬂlefmolmf@raélon lof a Vet of g BreorcsHpbghdingdreast, colon, prostate,

cervix, lung, ovarian, melanoma, lymphoma, and leukemia. In vivo BA was evaluated in several

animal models of carcinogenesis. Once-daily or twice-weekly administration of BA inhibits
tumor growth in the human ovarian adenocarcinoma xenograft model 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. USA 89:7703-7707 (1992). In one embodiment, the nitrobenzamide compounds utilized in
the methods of the present invention may exhibit more selective toxicity towards 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 al,

Biochemical Pharmacol. 50(5):705-714 (1995). Buthionine sulfoximine (BSO) inhibits gamma-
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formula Il are, Fornmula Il [0049] wherein Rl, R2, R3 and R4 are
i ndependently selected fromthe group consisting of H, hal ogen, optionally
subst it utwo 2nymnomeg, optionally substituted am ne, opti egalisyomsobsdit ut ed

| ower LAV copt-ienad 4 ve Subsb i j htigted C4-Cl
het er %lg{r%h?rsl%%p@?@r?%?’%ﬁ%b%%ﬁﬁ?@@g%@é@h%%g@%wo%?@wg t, solvate,

i sonerespdnsibleoinmyast, forredl el rédigtancerto plicmbtherapheSeoChdnlét 8l., GhdneBiol ireract.
5,484,951 is incgéﬁor%t ed hegéj n b#r feren.%g inits entirety). [0050] In a
pr ef efPeeEhbHAeHYS (1998 hhemyeiipn alioprawidey,a methadfpr Begting © opyr one
conpo 3 : &L RO HehLEE ksm of

SR S R S e e T A

mec haenmsimmaionawith BRO.t he conpounds descri bed herein are believed to have

ti- tie ia t nod t | f l,y. (ADP:r.ib |
ey BRSO B SRR b BPE PRy RS st VERfhaRRf b D B
as a in @aibindtioh wiltenifdBéami® /TR bBRdoyyfohPRombboRR) (RRdrKIREAS endGARIT- | ) .
See Mendel eyev et al., supra, (1995). PARP-I1 is expressed in the nucleus

and cBSQtipelade, bhbare aat bmited fo, pfoprghisningtsuaxiniae, apdhioniae gpiQrdmés: i de ( NAD+)
A o el naci do - o _ e . it
condi PrEAedRI ReAL ARy b, SRR plrE et -k amiholi e Wil JOUR0ST 811 €

when ghitdnli@fstesie; ess causes DNA damage, PARP-1 activity increases
dramatically, which appears to be necessary for genomc integrity. Shall et
at., Ruh@pPohe Comipodad60(1):1-15 (2000). [0052] One of PARP-I ' s
functions Is to_synthesjze the biopolyner, poly (ADP-rihose). Both poly

( ADP- 18k e) ani fomperembedipents, b benzaiade qopnoyady @ atmistenstln 1 epaj r

apopt 9Sh&i i al=Tpialay! rﬁ%ﬁaabjl' bRRGERRSES. See
Masut gﬁ?ﬁg%ﬁ% ﬁﬁkg@?%‘g@# orrBsomes%,T ?oa Ca{ngtggbglg%%%ﬁ %ggﬁ?ZOOS?f PARP- |

pl aysfamuti®aren DNA repair, specifically base excision repair (BER). BER is
a protection nechanismin manmaliag cells for single-base DNA breakage.
PARP-|1 binds to the ends of DNA fra§nments through its zinc finger donains
with great affinity and theBeby ac age sensor. G adwohl et
al., Proc. Natl. Acad. ScL A8 ; Murcia et al., Trends
Bi ochem Sd 19: 172-176 (1994). e DNA triggers a binding
response by PARP-1 to the site ¢f thel|lbreak. |[PARP-1 then increases its
catalytic activity several -a' d_fo e Sinonin et al., J Biol Chem
278: 3

Formula II

[0049] wherein Ry, R;, R3 and Ry are independently selected from the group consisting of H,
haiogen, optionally substituted hydroxy, optionally substituted amine, optionally substituted
lower alkyl, optionally substituted phenyl, optionally substituted C4-Cio heteroaryl and optionally
substituted Cs-Cg cycloalkyl 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 II

@) (@)

Z

HoN

6-amino-5-iodo-benzopyrone
(BP)
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13454- 13461 (1993)) and begins to convert poly ADP-ribosylation of itself
(Desmarais et al., BiochimBiophys Acta 1078: 179-186 (1991)) and BER

pr ot ei ns,weuroedr/|asIPNA- PKcs and t he nol ecul ar scaf f ol d pratraiseoosBCGet . 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
rapi Wé'clfaﬂ%hﬂ&sﬁm'o%@néahﬁdé'Ct«)mpaimﬂ\lA damage. El-Kam nsy et ., Nucleic Acid
Res. 31(19):5526- 5533 (2003); Ckanq et al., .Mbdl, Cell Bial. . .

23 L1053 Mt Foerineisezs) b pric HECharisuts HES. T EAPIIEISECEPELRTSE o ¢ o
but it Eﬁfé@écf‘t%fﬂa(’e %%?F\;Igé(ﬂc%%‘ Bfotpllérti%_g vidhBe PGuRAER LT 2 BYSTADH-APS3) | nhi biting

a

the activity o mol ecul e includes reducing the activity of these
mol e quleserasteazymee.nThe divigli mechanist efiastion wreiatedda theialjiliyde pers 2 liggady as

"inhibitory," is not int d,. to.requilr ted | i

act it S mllens e ppiS L b PESHS By TEARP )< sbE BBy & ol Nora,
about(135% PaRP-EasdxpaReud inIYnudad A0 caalyzes the abhvwerdiyn af S-hizatihamideut 95% of
the activity of the nolecule in the absence of the inhi i% ﬁ’ff ct, e.g.,
i n t ldezibe dmseletideN AR hiiptorgotingpads %@P&lshﬁﬂl’oﬂb?ﬁféﬁﬁés- g%o AECG t he

i nvention, t f 1 tqhe: f ; ' | "ti n
i ackriphCRindRticE Stk e it SO DN BhEciBh and Rpalr, Bdwelt 31fen

suf f i zllgnt stteds PaBEHIDN Aaddrhetea PARP T adivily ducrgasepipinatitalty, binbfappedrs ta be

condition bejng treated., The phrase "does not_inhibjt" its grammati cal
conj J&’ﬁ?ﬁs@b{i%&?é‘gmﬁ‘btm?%iﬁ’éﬁét orfriet o% 2%3%?%?$L3§%gﬁoobhe activity.
For e[iﬁﬁgal(g%e &P A18h §F Sruh QM stis B 4yRRRs MO BleDibftiyRer, PolyqADILHBSERDBsL 20%

| ess out 10% and preferably | ess than about 5% of reduction in PARP
act i dly (ADPirthesq) raps EARP-o hasnbéantinked tor the epairad RN Airepaih epepdesise i onpound

of the inventian. USES .. THE .BENZAM DE. e es [0054] The
i nventfy nE)‘FCS\Pgég%OWtSﬁgglgy’t A A0SR gee?g‘ggﬁf*%]a@anbéé%{ or tunors. For
eXanPtBronfoRRR&! ahd C8fcer 38133053430 60T)] PARPL 1 BRlys & adle & DN 8dpaie speeifically
apl astic anem a, bile duct cancer, bladder cancer, bone Cﬁgfer ,n(g?oge

o SPGB

net ashass excisigeitapeir GRERDr BER. is @psotectioninechpalsmanmayigalian 69

canc st.| emn ihSEa: Cervi i - e
o ot BNA SR ER BARPPER RS, (AL hEA DRA Rl bR B eO iR
Ewi ngwih bevat i¥iny atdithiercby &ssasgamﬁfmrdanggé bdlseud déradwahkeral., Bwlt Noil.aslt i anl
carcinoid tunors, gastrointestjnal, stronal. tunors,
t r ophéti &4 521289@33\%(19%@@%{3@ ax"séé’é‘g‘,aél%%gé‘%a 13 gﬁ%%é 8%%}1@ cancer,
| g ' ] t

ar yg%ﬁ%agg@%@gﬁ@%ﬁ QEﬁindi?r?g’eu&%kﬁfmls@WPﬁRT}(m&ﬁté 6f he bkari @ARaECUt €

myel ren's em a, chronic |ynphocytic |eukeni a,
chr onihen ineedasésdts| catalktivi ativity vesreral dnoded fold GSeedimoam etlaingBwh Cdemal’8: t unor s,

Non- I_%jét%lﬁl— 1@;4%1 l(l%@?%%%& ’begi%ls %o (t:)cl;n%% tpofan]Sﬁtﬂbog?flla{igl[f a3f 1ttself (Desmarais et al.,
Biochim Biophys Acta 1078: 179-186 (1991)) and BER proteins, such as DNA-PKcs and the
molecular 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. 31(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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nmesot hel i oma, nultiple nyel oma, nyel odyspl astic syndronme, nasal cavity and
paranasal cancer, nasopharyngeal cancer, neurobl astoma, oral cavity and
or ophar yngeabomamser, osteosarconma, ovarian cancer, pan®Ceals2@coar0er ,

peni | g HANGE R SV RS : ARG et I ARy
rhabd%nyosa?lré’g?rfg&giaé ?d\%br% g gbgﬁcgp%lg%glgfrt,ﬁ sarcghrre:ﬁm(g g%{(jlﬁ t8 E’,ggﬁe tlstélae
cancemhjbitied mrsoffeciak taprodmeeer therapewtel axdorpreftiyiactiabherefit irs thervanditioabeiag,

testicul ar cancer, fhynus. cer,. . thyroid .cancer, uterjne sacrcom, vagi nal
canceleato| G Diuaiscapes R IAVRY dEKGET SAPLIHELRSIEBITS o 20 TP ouSE)

Car ci Mﬁﬁle@flaém drfR¥t & e Ab@AE). 'I%rteﬁﬁmﬁlé,sft rSOAND SinBbhORRBEYLAE id 1R
endocrine system Carcinonma of the thyroid gland include differentiated

t unor $ag pheit| 205 yess thapabputcld”arand preferabbyr less tharf shoubhta oftrednctiomin BARP

(medu) Lary .ot, anapl astid c)... .Carcinomas _of .t he v.agina incl squamous cel |
car o HOReY RIS REpE oM FE EHERTE 3 al e EaniBe -G Rap PRl IFe BIHRER
br cadU$ES OFdIE BENZARTDERCOMPOUNDsSeM nona types. [0056] Thynomas are
epithelial tunors of the thymus, which may or may not be extensively

infil Ff’ﬁf‘-”é‘dyl{?;? nonneopl astic | ynphocytes. The termthynmoma is customarily
used [95dkdbe inyentiaappaidasmetigls thiseet aeveml epecifa gapicers 6f tunhesse Pt ¢ralripdd,

conpo hy |t | r that exhihits cl.earr.cyt, cytol ogic
atyp S RIS pEBH Pl B By Shosh Bl B B bGP “Rown s

a t hypladd&ganatanBone calcen boneWetRtsisy AdulCONY/braiBumbR) Childre QNS btaidd f f Vil
d by" “invention may conprise the administration of the benzan de conpounds
in coBrgiathrenst Ganesr. Gastismanddisease.cerviqH canaen (uldgpod Nepdiadekiins can be

co- adni ni r . pre g . Py = .
o £ bR Efloithidhdfitn CATBOSAd e ant dCodo UL bilbel BrinE SRRy of
my| eotuthdredye whizer, gallelnddaricarcer, qrapnointsiidnl samoshtnomrsygasteinibstidag stromant i on

C her aBOTeiRENBLTA B0 ORGHE ool LR Sy SHtca Oy SBERe, Hapepnees
| MUNRLReaPhd I@boﬁa?ﬁfﬁ@hl%hb&ﬁa&u@fyﬁrﬂfhocﬁf&@ﬁ&nﬁarh%ﬁtre hs@liedidnine

aspect, the invention provides a nmethod of treating breast cancer, '
pr ef eehilsirgn’s lepliemil clyanicilyonkodytic denkemis, shiosic myeloidd endeenyia,given dancp 0BG

oo Sogt 5 S B O5E Eks hPheE pFEba lS
car ci fesdthélibnsd, inlilasle nbieRasd, noRIGBESslatthalniaue, AavBlaRednd patahssal ohkkes; and

ducts, respectively, but have not spread to the fatty tissue surrounding
t he bRasaBRaryREabCasCEePoPRIAEORR, QRECATHY AN AFPPIATNETA 48105 OSEPSAPAMESI Ve)

00U Bfrafed i lea EAERILDO BB EnEANGl e Ritor 1Yol UL LS ndlad i
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.
[0055] Carcinoma of the thyroid gland is the most common malignancy of the endocrine system.
Carcinoma of the thyroid gland include differentiated tumors (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.

[0056] Thymomas are epithelial tumors of the thymus, which may or may not be extensively
infiltrated by nonneoplastic lymphocytes. The term thymoma is customarily used to describe
‘neoplasms 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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spread to either the breast's fatty tissue and/or other parts of the body.
O her cancers of the breast that would benefit fromtreatnent by the
met hods pwowneradidsy t he i nvention are nedul | ary car ci noras;use@islogiod?

carci S L ubul ar..carcinogns.  and i nf | amma [ 0060]

Tr eatIW'zms%‘?%é@MO‘P@?d by @gﬁweélﬁﬂ% &Y S8t Pél%?éf%g?@?@g%a&%rﬁy% ?(ﬁl{emru not her apy,
r adi abhRmildesapyunds heomhbiastanywyite othet therdidsh@ha ploic@of themppitia asn be
thereof. A lunpectony and a nastectony are two pglisi bl e surgical...procedures

avai Icatsdminigterds it thecanpesitipes 9fdhe mvenaerswill ¢spsndinBR%RR the P?W‘iﬂ%

anti-tunor age - AU hRlYiho g '@Mﬂdd'fng,

nmet asbte glg% E“iaﬁeg' gtr??j e%?q?ﬁ%’ﬁfépgg%g’g%gﬁ{e.ﬁ@éélgrléw@#%ﬁ are lava?IPg le to treat
br easbme apbedimémcd ittt yeaydrodambieqrsad irgsonshindticamsvittoradratibn chanapy,

cycl ophospham de, nethotrexate, paclitaxel, thiotepa, mtoxantrone,

vi ncrmesioclomal gytibedy ey @??@qth‘?éif‘)@’obmﬁ?&ﬁewq?é‘sﬂlﬁ‘gg}é% gﬁ%%,t%sgpgh effective
trea ﬁ%ﬂ%i] tLhe s emBhiimbebeast tissue retains endocrine sensitivity.
Agenils a r%ﬂ%%) ’eredcfor thins %herapy i ncl ude tanoxifen, megestrol acetate,
am n®yeasr&idmcen de, fl uoxynesterone, |euprolide, goserelin, and prednisone.
[ 006 D058} dn wat hautst, i etgidnipyotifies 4 methnd obtreatmng bpeastcaeera prederablyci al
effe%}ﬁf ?r breast. cancer patients, b%/1 a(fm' nistration of a nitrobenzam de
conmpdURtd! earcRorg B A SEHF 152 WYRPATSE Xt i on of a nitrobenzani de compound

and  §uHER"evefaffipat bPRrehd SERRY exi SNBNRAAES ARdate OBy BB ARENIRPréi@ERYytheOvar i an
cancer 06313 I 1 anot her aspect, the invention provides a nethod of
t r eatinveptiona i mhulenpareinomi i sitidandge éysitalivatcingmagipgith are hrasd cancepsthptdiayp) v,

the ipvention provides thod of treat]i ' el ected from
the rrFBarhE: BE PSRl AP dme v ARt bR R AL e RS T

t hat hashendaMy tHeasiddshobMatierntdds bhite Hodgo mnnafiltaaug (or. inBsivgptopplar and a

I mmunot her apy, chenot herapy, hornone therapy, .radiation thera ; o, a
conbidvtal sercrREacss carcersdbphbappdaickped i ﬁléplﬁ%?%ané\ﬂéwﬁsalﬁf%e%ﬁ oRPerhayf
cance - e ]gl?aﬂ hde,qge |

uni | a{pgeraglcegglft p%ﬁﬁ%@@?%ﬁ%%%{)ﬁ%&%% (g%eg%{% orsrbglt uni Id 'tgjr{ géIY cg?aelg??gtthgr al

sal pitgest ey woh RI0EAEfi Ao teaincdt by thegaethhdd promided by theddvémiohademedullary

cycl ophgspham de,. et oposi de, . al tret.ani ne, 8%&1 | fosf a:B de, Hornone t herapy
wi t h DRy Co oI CrIcEIRTHy UBaT (A8 MOBaS AP IR PR PTEHHEHE Radi at i on

t her ﬂ@pg@gﬂegﬁn% é?s{ﬁlﬂ le RGN ARIMRES PRichR At SR @D Ahhuldiiaeipy hetiaw. [ 0065]

The S provide y the invention can provide a beneficial effect for
ovar i taerapgrehemogimrapan esloctiye thdraphi eita camibinatish therapf r banpestanaieancb#rpound or

mbi ' f adm ni y f itr ] d ,
o aPR AR A BB ey arsaBer FHRBRIPERST I RIIRT S0 o

t her e@b61] 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.

Ovarian cancer
[0063] In another aspect, the invention provides a method of treating 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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Cervi cal Cancer [0066] In another aspect, the invention provides a nethod
of treating cervical cancer, preferably an adenocarcinoma in the cervix
epi t hel i avo 200m01n®wn types of this cancer exist: squanpBsTASR006O2T907 NOMA
and adesimeaiei nonrBge TR they eTbdRmsilidavitgsSabey! iBAudRkeapy, 2hbmsmkihgal
cancers and devel ops where the ectocervix (portion closest to the vfa%’ na)
and t RETRGTABERRY- ¥adintenn therepy & secombirption ghaeafrane Jorpopossibliwedtmenter devel op
inth P I g . . ervix. .So cervi cal
cance%gﬁﬁgfv%e% ¢ aér?%gtccgfr} (lgegt Ibg@@gp g%%? ﬁ&fg*cta{ﬁrggé%g% n%llr]’lée Q%Wrﬁgag’a?ﬂéﬁosquarmus
car ci moileterabor bilaxeral aphofeomumsand/@QGiAj1atth ot bil&tbral EARkERBLg. avai | able for

cervi ncer are surgery, jnunotherapy, radiation therapy and

cheno %4&%@-@8% dﬁb%%fgﬁq raaybe sed atclyls Gyslophasnbamides siopesidsy altpetamine,

hyst eLe8 B mid®D [ LAt r for.cervical
cancer pati en%.s ﬁ%ﬁgﬁ@ﬁfe\ﬁ% egigﬁa%?r@rhaoéﬁgl??%kb? %g%&;%y&g%ékﬁgé%ﬁ%yt her apy.
Ant i - tanrer Radiaten theepymagy beedeinilrtiesmendidtiasthpeply and/oc bawhjthesppy to treat

o comssT TF Feridh pHAScd PR iehiCT SagRaing berd sl shPsidpt ovacion gostede.
met hobhteonds, By admthiaamidh btk chRahias tomp ARSI a-@%ﬁlﬂl"i%ftiiaﬂ%% alh R4 fedn Ry the

invention can provide a beneficial effect for cervical cancer patients, by
adni np@itrebenzmide cempeyndondrsegeryd sadigiqpcherdpy chemothetsipy aniemine ftherapy, or

adm ni i f ni t robenzam de conmpound and surgery, radiation therapy,
chemlta%élﬁlg%ﬁﬁg%glege%gonbi nation thereof. Prostate Cancer [0069] In one other
aspeciCentiewd Ganvent i on provides nethods to treat prostate cancer, preferably
a pro$o0BbEICARGIRT aSfct GheRhvEhtm proddéod eod 9T trB3RAARPACAThJP ?el@fab?}p _
adenocarinoma that has mgrated to the bone. Prostate cancer develops in

the pAbaferpearsingm ip fhopenvixwpitealial (Fwo umwdistypheekthispaneer okist: shedmmfsektll r' a:
"TUB ' I <) :99% of re adenocar ci nonas
that GaezpRatndBIaRERon, b XfR: BlleuRidt doat SER0% ol sBVAGT ElicEinn
1;] | ui dand ﬁkﬁzﬂmps S{lmegaelgy pﬁﬁomig;qpbﬂfoamosegta@l'tmtdagﬁha) het m@)éndc@‘clfebﬁg% (if(fgﬁéﬂ/ ,

or nonge t her and .c er are sone treatnents available for
pr ost 8][%éesﬁg’ﬁgg¥feﬁ%§5i]‘éﬁt ?ﬁgli%@g 3%1%@1’319 T waroysrsediineglandeallsofther ost at e
cancegnddehviddes dnRdli G Meal €hEQP Hmecchgﬁ?.?%glsﬁ&%% 0 P%%y%ﬁ%lée QgL neal

prostatectony, and a laparscopic ra prostatec ne radiation
t her ap§enoptvianmeys eareinertas onalixddeaminaatisat i on, i ncl udi ng three di mensi onal

confo di,ation therapy, .intensity nodul ated radjation therapy,  and
confo W@}" Eﬁ%‘f’%ﬁf %%?QHFW&&?%{@MO{ FREYISRYCANEST AERSHBRY alpymnathsgapy, radiation

therapy and chgmotherapy. Some possible surgical options are cryosurgery, a hysterectomy, and

aradical hysterectomy. Radiation therapy for 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, vincrinstine, mitomycin, ifosfamide, fluorouracil, etoposide, methotrexate, and
cofnbinations 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 adrhinistration 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 treat 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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I npl antation or interstitial radiation therapy) is also an avail abl e nethod
of treatnent for prostate cancer. Cryosurgery is another possible nethod
used to tweanotmewbki zed prostate cancer cells. [0071] Hecmarseosslerapy, al so

cal | ed. & I Mabds 0D e ; | t herapy, may be
N L S S R LR e

avai | atdnecarciabmds thgt devetmpdhities glandulamrcelibresportsitde frSehabtsg saniasledl@0% of
andro re produced, are renpved. Another nethod is the adm nistration
o 1 uRtr A ShiggSh Srmonet e EPE RN HorRer s LrFRd a6 Bt Bifer *andr ogen
| evel shenldiRerkpiRite 35:aL A98nANA 4valhSle FIProiRe LARF PitAR. PRGBS lIdHal
triptorelin, @d histrelin. An LHRH antagoni st nay al so be admmni stered,

such prcabuesioitseat Progiaiz]caiear anclede radicalretippubi prastdteotpsny, agedical patinedh bl ocks

androgen activity.in the body.. i.s _another ayailabl.e.therapy. Such agents

el uSRflonty ate « BrbiPor aaiet bafliaitn e M FRERY oS S o ca |y
combi BeEmal beanl AR 8Aahegding Thidk YirhésioRRl hfctmaPfalttioa ttRdipy, Miksdtyl S t er med
a conbi ned androgen bl ockade (CAB). [0073] Chenotherapy nmay be appropriate

wher em@dplatediradiation therap haandsontarrabprotindeamyadigtion therapyg (Bapchyseenyd erdne
treat ' . ' : |- GAE |, G

cstr anmpniol G infliRel oMo RE Al A KR Rb A SR Srbrogpte, o)
car bopdmef. ICryanaggry édmiotiosr @ordlyle enelaid used teetrexd 1doalisddoprotthe qgnanichllf

pr ost cer, reduce synptons_and inprove the quality of life. [0074]

The nﬁfﬂﬁaﬁ?%}}rl@%ﬁ %@&Pwlﬁorfgﬁﬁﬁ@%ﬁifpg%hd%&ﬁatbqrbtﬁ;lpraeg &7 BUHBETILTURPIEETPRCt f o

pr ost [ , L k4. S | | ; ' npound or
B o T e B B e o bR T gery.

r adi atrichrdingver aplicctomyrn twhechaihy teshiolessovteere 9% af yndrogers aropihvidnedd, ere t her eof .
Pancreatic ncer [0075]. Li another.aspect..the invention praqgvides nethods
of 't BN AR mEts et AR SRR i por PP RE e Rk PR e 1 1 om
the f oLHRW) Bgklo@to eéhmiiapdn ¢afeld, NME HIH bhglo paseilsslkiifcldtCbutbagdle and an
adenocarcinoma i n a pancreatic duct.[00 6J"' Tne' 'nost''cd inm''fyp'e
oTpah&pesling tripiereln, and highreline AscR Hrigtagoniihineay alse ba pdmimstetsd, Suchiahg of t he
pancreat e duct. The possible treatnents available for pancreatic cancer

are surgery, inmmunotherapy, radiation therapy, and chenot herapy. Possible
sur gi §@072] Teatman twithpin aniandrogéniageng which Bibclaraniaigeh apavioy ipahebdédmis and a

pancr eat j coduodenect ony (Wi ppl e, procedure). [0077]. Radi atjon therapy may
be an a%%h?f&ﬂaﬁ%bﬁe %ﬁlﬁl@ye Shel a&e&ﬁwﬁlus%lﬂv@m@fz, bicgbitammids candynibyangide o his

therapy is typically combined with LHRH analog administration or an orchiectomy, which is
termed a combined androgen blockade (CAB).

[0073] Chemotherapy may be appropriate where a prostate tumor has spread outside the prostate
gland and hormone treatment is not effective. Anti-cancer drugs such as doxorubicin,

- estramustine, etoposide, mitoxantrone, vinblastine, paclitaxel, 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 administration 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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beam radi ati on where radiation is focused on the tunor by a nmachi ne outside
the body. Another option is intraoperative el ectron beamradiation
adm ni stewedommil%g an operat ion. [0078] Chenotherapy megThs2asee79%D treat

pancr. anger .., ropriate .antiscanc ru

D Tt PR PE R koo s o R PRy 4855 8B s SRR E o flal FRicn Ly e,

chl onpags §cth8 p m@dﬂéﬁtfé%@ﬂ ﬁﬁ{elpbﬁﬁblehﬁraﬁﬂénts $R079b fﬁ}ﬁnﬁi&hﬁ@&ﬁaoﬁf%lsd@dryby t he
i nvention can prow de a beneficial effect for ancreat i c cancer. patients,

by admmur@th@aﬁmymﬁd@ﬁloa thiranyo Bath oharetberapypnssi o gical drasimpet PBfiost
adm qhat %& dlspcll 8]; (l:rg &&ﬁ?aﬁg 8@%}?&?&{&% néd‘l'(glﬂg éWhlﬂ}ﬁﬁgﬁfcb(‘Hﬁe her apy,

or chemd nce n anot her as i nvention
pr ovi[0eF7] rmetdﬁaﬂﬁl tbéralby ﬂlay bagn bb’addﬁjr pa:amearc, capeezfpetiaiys, ppecificalysixtéirmalal cel |

carcinoma in urinary bl adder. cancers ar ro
(t ra'rbgam raﬁlﬁlatlg%éfﬂmrecraﬁ%e 1%#%&%6118 019 poy stlﬁ};ac upﬂéﬂ%éh t}%‘f ;X?ﬁﬁ‘if li ne
the Rjzddes mt%gﬁerﬁt?\f@él&'tﬂaﬂ b@ﬁﬁQ%lﬁorpécﬁﬂﬁ sferé@di\ﬁﬁf Al HetAisanous cel |

car ci honas, ocarci nomas, and snal cancers everal subtypes of
ur ot HeDT8l Cmn@ihmmmagbe ssedde pmadpamgreanc mm@ehmtlenhey&mr@marﬁvamcere or

I nvasj ve a et her th Iar or. . fl nlnv |veturmrs are in
t he Lfir%%é‘?fu&\ér\? q?é‘)‘}rﬁﬂgq%rg@ ”Eg{})%’{mbfl Isfrmigly. 986%‘?‘ 16 §§ AVAsi ve tumors
have &lmrgggoélﬁogﬁdta@glwa@fbﬁgmewto deeper | ayers of the bl adder's main
nmuscle wall. Invasive Eh | ary urothelial carcinonmas are slender

A

fi nge[ﬂO'Vf?]k'Bhﬁpm@‘jhéé& pr@wsle thepnertionjoan oravide sbsmebaiabeffgcé forgraneigatio| adder
d al t | |
A A G R R L A TR

non- i Javidgisuetiod b&d n1trbbéﬂzeﬂni®| cobprnnd eed segas) dadidtion fHeadpycar @:henmmerapy si tu)
S conflned to the layer of cells closest to the inside hollow part of the

bl add@k %l‘nC‘i"Wém ve flat urothelial carcinoma invades the deeper |ayer of
t he ol ddreat pl gddehigancer,
sur gte)d9 gﬂ?@oﬁ HBP{ eon thﬁﬂg){n‘;&% ﬁﬁ}l er@%@{;dsc({fg%%tﬂge@g%y, orcea F?Oﬁbl n}gt i on

t her elednsitipabellapplineoa 1nSumar3pblaédd1rl Bl&lgllegq:a@abrs et wrothslialrear@nemamsur et hr al
resectio tecto

n.ac r adi n t erapyfor
bl add&ntigal e ﬁrﬁ?qnﬁg’?’% t@%’f’@rlﬁéﬁ 8%?1610&?13%5}* &'ﬁ%@?‘(@gﬁy Yer apy.
[ 0082er AT 4R bAMYdde? catel ARIsqiBhbRcelltatciitivasPRIHs@Acihombs, @ad smaldl adder
cancer patient. Typically this | s acconplished i ntravesical | y, which is the

adnmi néedltqaacdren IS@\ferd strbtypesad) mccotagleai tcaﬁcrn@mas yiist depeadipgion veheghsyr thgyare

bact oRi Sbiset 1 AG BBty BEY B B JELRE ARG B Bl )

t he bhReEam, 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, or a
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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through a catheter. The body nounts an i nmune response to the bacterium
t hereby attacking and killing the cancer cells. [0083] Another nethod of
I mmunot hewepyoimi1d6ke adm nistration of interferons, glyeoprust@icns7oohat

ITDdU| d iy .-. djiw 13 ) W 3 f}; i . EH B t

bl add@%&ggﬁggi}wg@%%ﬁmgi -?aé%@%]i%?'dfééggl t dg{@r]?gilnggetﬁg% é?}nﬁechérrgﬁ'%erapy
t 0 t rehdre hibackdsnmcanetimes neddid eutichiul eyiayacoimbtion isestednalireeily b ths biadder

doxor ubi cj n, cl ophospham de, paclitaxel, carhoplati.n, ¢isplatin,.

oo bifuah ¥ gty T5e 6ROy Budis AbnRRPOSPYHE g bepistasy By iking
provi gedifhgtthecdidyesiison can provide a beneficial effect for bladder
cancer patients, by admnistration of a nitrobenzam de conpound or

a
conbi 9883 loAnatherzmiathed of immiethertpaisrihe adbiaisiaiive of wtarfroensd2lapepreigingdhat,

radi.ati t hera | nmunot hera henot her r i l.on thereof.
hout RNt e T Bt S Ron FBERB T RLIBK oo RRTR AR 0r ovi des

met hOFmsqf Ahfi®ahdendnashf ninyeqised Iredhepivtiaerdpih kreaisleddt allcyr acliide

pronyl eocytic | eukem a in_peripheral blood. AM. begins in the bone marrow
but clhtersmespticsais; viablaptie doxprubipa, esdphiopRhagads, gacliaxalyaepiopities, 1i ver,
spl ee . V. . .est t is acute neaning it devel ops
qui ck+1§/p lgtﬁgﬁf:?g%fﬂggé’fgg#%ﬁ%?é’%g}f O@Pgléa%le t\%&[e%if nafewnonths. AM is

char afp08s] Teambthodsprtvitted bydheinventicnvean eirdddeis beddfigiaf effent facyadker oancer

AT e e
per i phefibeaBRge 86:RHER!ahd khdBSPRAMRh tBGap R imfusSMBiap ! diemotRes§0br a

Radi ation therapy includes external beamradiation and hmay have side
ef f eceaubinatian-tbereoBr drugs that may be used in chenotherapy to treat AWM

ijncl u?e ({3 ﬁerl(?i :{%?’(jﬁ’?f% hrac_ycl i ne, ant hra(r:]enedi one, [ darub! Ci n,
auno | n,. m toxantr.one, oguanj.ne, vincrjstin .
predn Oggﬁ]e Wothso asrest m&”&’é’ﬁtﬂ%"é& S et‘k"ﬂ(isr e.a{ll[l%ﬁcé’éﬁ m%fr%cueﬁﬁéﬁ“aant i body

t her a@%&m)brpféraﬂb?ﬁQCLﬁ@Efoh%@éocmleﬁﬁéﬂlﬁﬂﬁ PeriptiBpallbldvll. oMl Sseghis ifi BRivdAct | ve

chem cal s"may be "attached to se antibodi es before adm ni'stration to a
pat i emarrpw boit der spreadptoeihat pars ofethe bodyf ingludingihe hanperadgs.divier.spleanitagatrplody .

I, TROSELUln ot POEY, 9P AF IR R OB0TREL Rk B P " A
chenotrbgedRithinegieiensnths 0B8], isRhaRcrEgizEDYY DhmpRid fuiemrrdl oelth wuslty cel |
trans gagglgg;tgg Qr gg%oc%es?%ﬁ%htcgn&r{u%% réaf)l\r/lo_duce and accumulate.
[0087] AML may be treated by immunotherapy, radiation therapy, chemotherapy, bone marrow
or peripheral blood stem cell transplantation, or a combination thereof. Radiation therapy
includes external beam radiation and may have side effects. Anti-cancer drugs that may be used
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 or
radioactive chemicals may be attached to these antibodies before administration to a patient 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 regimens.
[0089] Bone marrow or peripheral blood stem cell transplantation may be used to treat AML
patients. Some possible transplantation 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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patients. Sone possible transplantation procedures are an allogenic or an
aut ol ogous transplant., [0090] The nethods provided by the invention can
provi de awvbenefdicieal effect for | eukemi a patients, by asgirnissasarioon of a

ni t r obem; -G CONMRAUN L QL. . ‘i Al [ . r inid
b 1 o R ATREAY Sha Sty LKL E bt TR ELE) P RaflgBulld L on

t her afgrap)0091] There are other types of |leukem a's that can also be
treated by the nethods proyided, by the invention jncluding but not Iimted
to, ADOPH Theiprisfhsrdynes ptdsHbamians thekcamAliodicd e g medipds Ry ocytic
LEUKeme@nvegf?l??fcﬁldM%ﬁBgt i gtg@f@, AcufddiypHoBltic LEWERTA 3 culd yepl asi a,

and Myel opro erati sorders. Lung "Cancer [0092] I'n another aspect, the
i nvenléukemis, @hraes Lyetphocigictleukemim Chuonip Maelowt LeukemiadHtirycCethbeukemis of

| ung ncer is.non- | cell .lu cancer (NSCLC), which accounts for

appro&ﬁ'ﬁéﬁ@?@a%a@?%%oﬂr@h%m@é{ﬁ@gﬁ%&éﬁd i s divided i nto squanous cel |

carcipg n@&enocar ci nomas, and large cell undifferentiated carci nonas.
€a

Smal | 10992] 1l MPthef 3OREE HRCGHOMMOR phAidek 2acti0Asdb tlekiNEng 88 SThd HOR3]
Treat ment” options for lung cancer include surgery, inmunotherapy, radiation

t her apymmoih gypetolf Emgmancetishotymalhedl uheg capgr MSCRCY; ovibenadcownts farer eof . Sone
possi bl e surgic tiqns for treatnent, of |ung _canc are a segnental or
Wedgeaqpé%’%@f“%bh?é'_ﬁgf?’p%g%%wcerg A 18;%@&%%%?% .Ouﬁﬁglﬁ S8R Eher apy may be
ext er fdnobedndmadlaad 1:9pPe ESEiRR erefitidPEhHasaA Small 081PHhg SanRr adtblinteancer
drugs that may be used in chenotherapy to treat |ung cancer include

ci spl Brila:20%aehlupg s#ucsts. pacl i t axel , docet axel, gentitabine, vinorel bine,

i rino Vi I ne: R T PN ' ate, or
2 contytast TisaPRR5REons top R b incHe chizlhy” misd5 b o RERRRERE. | 01
cancechapaithee@iys photoBRTmI¢ hiseramt boglsombiamiaietticleyf.t Hane pywsitie angicaloptivoyi de a
beneficial effect for lung cancer patients, by adninistration of a

ni t r BB A LHRB SEET 8T BSeBBRBR AT IS 5F5eeE0R: RilRCIIMB AT Bf a

nitro 5&5{% 0 1ol Xas oy ,

phot oglgér?am c&tsﬁg'r ?&3@%?%2&%%%2‘%’?%% lZetra{em(c))li‘a.dfagglirl %@g r [Ogg%]f’aﬂ [

anot hfl094k Pernt anti-eanden dergs itlen npy deivdabinmbemotherapy to treaitlusg canceminclade Ther e

are several types .of cancer that start.in the skin. The nost co n types

e baSErRshbRERIE TG AR e saE LR ST BT RERa PRI Eh cPgae.

non- NRinBRGHRe, S&fithib ARGEAHideAabhbirékales bk 8ShbinhSo@theldofl. 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 combination of administration of
a nitrobenzamide compound and surgery, radiation therapy, chemotherapy, photodynamic
therapy, or a combination thereof.

Skin Cancer
[0096] 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 treatment 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,

electrodesiccation and curettage, cryosurgery, laser surgery. Radiation therapy may be external
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condition that sonetines devel ops into squanous cell carcinona.

Non- nmel anoma skin cancers rarely spread to other parts of the body.

Mel anorme,woheowmarest form of skin cancer, is nore |ikel pcraszovsag®onear by
t i SSUBSHRARRI 1SRN RRD s A [.Rq.ﬂ;qs b LoTele AASPD | LyRestfint r eat ment
are av%in?g%lle Pgl?&%ﬁé}??lg&r{?tg{ﬁwt no(él)[-?re{t hone gtr#n&r%@%ﬁ%%ng %ﬁgﬁntcéﬁcer and
act i nclikatagle siedbiologicublkiragy swingaunothergg)i, eidnosimmineogeyapys tepiaat her apy and
phot odynanj ¢ t her . So ssible surgjcal options for treatnment of skin
cancegl¥eé]?‘ W%Wﬁﬁgﬁ‘eﬁaﬂé%ﬁl%%@g’é‘m& fR-exci si on, el ectrodesiccation
and ciyeb] T98 metod prIvERIbyY tha Bfendt G8provilas baldRhl LR8EEBY skiRYarker
external beaffi radati oMt apy r rafchytntirapy. Qther types of treatnents
t hat B#teentse by gdmistzation of 8 hitribenranmid¢ egrepaind dsiasiooinsatioh of agyinggtration of

i mmun era .chenoi not.her a .Qpi ¢al _chepot her a i th, ] uorouracil
and pROLSEeemiE BRI B0 O8BP ARl SPRUPReABl Mt on can
provi dergybeneddmbiadtiodftheedf.f or skin cancer patients, by adm nistration of
a nitrobenzam de conpound or a conbination of adm nistration of a

ni t r oBda £LantaeRedmbbistrinand surgery, radiation therapy, chenotherapy,

phot o ' ; [ . f ti nobl ast oma
[ 000a ] R LRk Bihect, e By A MR ANLABAAR o R BT ey

r et i nBbtiastlasema Reit rhaddnaaistiora of theaetire. | Alttanph retimoblasfonidaay edcunat anfl t hough
retinobl astoma_nay occur at any.gge, it st often ogccurs i ounger

Chi | dREh USURRPY SEBrOR S LS FUaE ugRpaoroThE e s Ry DR PILHEYeye
only Bg i b3k RnBY&RSn bBEL dyRO PREGHIMRtdnS: M@l eohBREd Rale bR ddiRiIRY Roand
does not spréad to nearby tissue or other parfs of the body. Treatnent

opt i osgreadtatnearbydispue areotiparmerts héthgdoilwnTreaimgent opBensitbatdtismphto qvee thee

enucl eation (surgery. to.r ve the.e radi ation.therapy.. .cryotherapy,
oot o Byt FSFEPY YialeR el Sye Y fbtadty Bo s et s RaRBh B | on
t her a@byotmyaplygpm@@hgabﬁ@gMﬁ@dt@fdpg,mhémtmxp@anmﬁ{bméwyagyadie{tﬁﬁ9 9] The
met hods provided by the invention can provide a beneficial effect for eye
r et i n8rasBHEbeEteasheamypdigtion Ricsapy £ beashhe®pHi t r obenzani de compound or
a conhi i 1 DI S1at 4. 0F . it i . nd surgery,
radi a |d§%j Fﬁgyg%lﬁagg}rd%ﬁe@a%gfﬁl% % oé(}a!(g1 éﬁﬁggég%&ﬁﬁag%%@h@??%y and

c henotdimoblpytomarpatents iy adatiniotrati dnesfenfitrotispeartaie cempolund oo cathibinatidal &homa

[ 00100] hi. another aspect, .the inventi nw%rovi des. nef hods to treat

i ntrad }ra%tra@egef 2 ROCRARATELIT AYTPRIEIZEF SHEPRREEAICR (RefrRY. CEYRF2PY s a

di Seaﬁﬁothba‘éﬁlaﬁ&,c‘tH&ﬁﬁﬁh&%e}J Shddhemb i vl & 4 fnRAsdonthelcpe eye called the

uvea. The uvea includes t iris, the ciliary body, and the choroid.
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 middle aged. Treatments for
intraocular melanoma include surgery, immunotherapy, radiation therapy and laser therapy.
Surgery is the most common 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.

[00101] The methods provided by the invention can provide a beneficial effect for

intraocular melanoma patients, by administration of a nitrobenzamide compound or a
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I ntraocul ar nel anoma occurs nost often in people who are m ddl e aged.
Treatnents for intraocul ar nel anoma include surgery, i mrunotherapy,
radiati orwt)ha(rmpy%and | aser therapy. Surgery is the nosecrasowa/ormeat ment
of i R

|r|d3%é ecu ectony,Q??f oc?@?@@%%%%#ﬁ%ﬁgr %ﬁi?%ﬁi% 1§u1{%%ﬁéggﬂy
or bi tlaser exarape oaticombinktoh theircofi t her apy rmay be exter naI beam radi ati on

t her or br acE,yt herapy. Laser therapy nay be an intensely powerful beam
of Iia)g?‘:‘{"”t‘@”ﬂé'é 8§t he tunor, thernotherapy or photocoagul ati on. [00101]
The npplgss pr oy Qﬁ%ersﬁeBtetﬂerlﬂ%ﬁl'oﬁ%r&ﬁ@esgﬁ&ﬂb&eco FrehefRbinchfim 6ddcect for
i nt raocul ar nel anonm patl ents nistration of a nitrobenzam de
conpomtbnagtrigcancdsiis atdnoer At datts 1n|th¢ ¢ndoneettiudn, tak tner linihgloé thearérde conpound

and s adi at i t her a nd aser t her.apy., .or onbi nat i.on. t hereof .
EndorSU e b inple BBy SRR YE B eRd Sapnit SR oy Buf A mop Ryt

met hogifenbsuréih6ibs @a&wmmm@ﬁ@scmegquaﬁﬂﬂ@ BEinbas GRABHREY séows cancer that
starts in the endometriu the inner |ining of the uterus. Some of the
exanpidssoecinpmas ghek elbidepeeargisompy utssas secemamsiramplLigpeconiis; makgnanbt
"”‘H@ﬂcBQnaBﬂSBﬁﬁgﬁﬁrQQﬁﬁﬁmoﬁ_&Qﬂ%h@ﬁthon&s adenosquanous car ci nomas,
papi | T'ary 'serous adenocar ci ho ear cell adenocarci nomas, uterine

sar coj@as03jst r on@he s@thodspyided by ghaiiiveniotadn pesddes Baieﬂk:iarlreffsct fand

| ei omyosar comas. [00103] The nethods provi.ded by the invention can provide
a ben ﬁpaeavur%fcfaaeﬁr PPB?nt%rTﬁ’éf&ﬁﬂl?lﬁ‘iﬁ?'H%@é}ltfﬁbaftn? @Rtds CopPOURhPTE stration of a
ni T 1 ORRG AR HEo GRTRRR R0 é’% RN AhIR OHI o, 's?ﬂ‘%éﬂl'rg afbn tapy,

ni t robenzam de conpoun surgery, ra Ion thera enot her gy, gene
t her acplsﬁmqﬂmnamd)gnlamﬁllcrapmep’rmmdynantq thctgpngmhwlegetnhm theyapyaardl i nunot her apy,
or a conb ﬁtl on ther{%ﬁf. Li ncer [00104] In another aspect, the

i nventToR™ %%@P%é’gaﬁﬁ ggaoy efero ‘at primary |liver cancer (cancer that

begi nBiveChh&erl i ver). Primary liver cancer can occur in both adults and
children. Different types of treatnents are available for patients with

pri mek00104lver chnhawther m@%thmavmnm‘gé@synethﬂdﬁ}ﬁétenb@rapyry lvgrFaceon
ther p h s of

sur gorynseh SR BRI, Be 06 PERGULARGR St DAL Rl R Wil SnfUBES,

hepat Biffcoent topes df adhinieheqie avylablel fai patentsReich pfam@@ ltd@ebawr MElyes® énchudeer nal
beam r adi atj on ther apy, brachytherapy, radiosensitizers or, radi ol abel
ant i bBUERY: 11@1“@}’( qrwégadéqtloprt SIEPe emﬁ@p{mg 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 immunotherapy.

[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 ethanol injection, hyperthemia therapy and immunotherapy, or a combination

thereof.
Kidney Cancer
[00106] 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 kidney. Kidney cancer may be treated by surgery,
radiation therapy, chemotherapy and immunotherapy. Some possible surgical options to treat

kidney cancer are partial nephrectomy, simple nephrectomy and radical nephrectomy. Radiation
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hypertherm a t herapy and i nmmunot herapy. [00105] The met hods provi ded by the
I nvention can provide a beneficial effect for liver cancer patients, by
adm ni st raDi200T/ai96a ni t r obenzam de conmpound or a comnbi n@Cirars2@k/027907

adm nitgkipdtienyeétieal beaban e ter4Q T oy MethpTUKESN Yol fradhbALE A8y bBer apy,
chenot her apy, percutaneous ethanol injection, hyperthem a therapy and
i mun8sadde djgpt Kidpeyacameetbi nat i on t hereof . Ki dney Cancer [00106] hi anot her

Canco 87" Caealispodi AR ANt LidRoxH Rl A aRks PLRIRY coase

i N Whicafterpdtiegtsaby ad@idigratios of @uitebenzahtige Eompaigrdd: alcdbbiSioh Bft he ki dney.
Ki dney cancer, may be treated by surgery, radiation therapy, chenotherapy

and i AURGREPE ST 2 ndFhenEsRIde BOTBPQIRERInE SNrespt Fahiaiandherepy chrmahesePrancer
are p ' ' n . di cal nephrectony.
Radi atﬂlfnté)l %@?ﬁg‘gp 'réﬁ&%@Hgvllyagmé%tb%%%%ﬂ%ﬁ?%eé' h t herapy or

br achyupeidfpncét em cel | transplant may be used to treat kidney cancer.

[ 0010 met hods provid by the invention_ cgn provide a benefjcial

o1 1 oot ONBR [ andy Saoifab S BT MEOG DR EPiR oERGh e Ko Rice
CONPOYREeP]s aadisABO i hich Baler éﬁizmgﬂm% Eélsl 28 fffnddn Melif:SRRNA MW tﬂgro?cp gnd
and surgery, radiation therapy, chendtherapy, inmmunotherapy and stem cell
t r ans ghefur negin fypes ebthyseid oancehae pepillaih folbcwaCaredeilary @0d 883pldsticanot her

aspecty the invention ro Ldes nmethods t treatd.th roid cancer. 'H%}/roi d
cancer 7S a“HELHEd ?H%?i\,ﬁﬁyh% S e R Y AR LS ltq:té‘%/q tgle’ﬁ‘%ﬂ}ogﬁﬂﬂef Pe
ti ssuesd efenidierthy I Sirgedlig - mdsh €orhieh tidBintent VPR chlbkr. 086 poteMe ar €

papillary, follicular, nmedullary and anaplastic. Thyroid cancer nay be

t r eat 8¢eisp! antioge i treatment of Hureip yanqen aredobestomnarcaniptal tayraidaetomiyeiotaly and
cheno . ry ! f ... cer.. Sone
oos | HVESiaNomy AR A Htpl Rodfliedith, SOMIRIS, o ERVRAY O L b Bt R iRy,
near - bomay réquprediintekd offayliquidtiat cdntyinoradeatiive/iodid. Hompbonad@depdivssect i on.
Radi ati on ther may be external radiation_thera or may requjred intake
of a PPRAYSS f‘h%gg Eﬂ?%ﬁi’ﬁlas g’@?éf’é%&% t@%@?&@ﬁ% P*I?’O%ﬁ’é hPW@‘%’/I&WgTHE"eESGIQG? nones
L0 st gfp GRSy f?&h'n%kfixf]é?&h&%%ﬁ&s thit rﬁi{g@f&hﬁ&c&@é&f c%!llﬁ gfo%&t‘ icer, hornones can

be used to stop the body from maki ng ot or nones t m ght make cancer

cel | s[W18A [ 00Tbe meTimelspeevhidadibythe wivietoryart revida wdenéfoal effacifonthyetsd a
e bk P L EARE AR AEERS Bt U BeRERL b o 2
administration of a nitrobenzamide compound and surgery, surgery, radiation therapy, hormone
therapy and chemotherapy, or a combination thereof.
AIDS Related Cancers
AIDS-Related Lymphoma
[00110] 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, lymphoma, 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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adm ni stration of a nitrobenzam de conpound and surgery, surgery, radiation
t herapy, hornone therapy and chenot herapy, or a conbination thereof. AIDS
Rel at ed Gaocer1#46DS- Rel at edLynphoma [ 00110] | n anot her pagpmsedos/orve7

i nventi.Qn provi.des..nethods.to.treat. Al DS-rel d ona. A.DS-regl at ed

| yrprisrady e R R e ey n e D st ARy &t o o
pat | epbisyhe TRY@raGHMhESksiIMUDSdelhiediipnphornEy adrdiffese 1Atge$)-cellyBphomac aused
by the human i mmunodefici'ency virus (H V), which attacks and weakens the

body' B-celitmmanehjastiedymihems mrisreal byanr@pdvied o_?}rll@ﬁnw-e to fight infection
and jg@g@ie_s L 5%21' N, ?PAhf@-rg&g% %}g{ﬂ?p%%ﬁiaeﬁo‘ﬁﬁbti s'ﬂe\itrﬂélg%g?fﬁel?xﬁ Forfid' with

i ncr ris eveloprng 1 n ons, lynmphoma, an ypes of
Canc efeatrhTIRONESS . aPRicaanesli ATDH abvef éadehed inemwhd ¢ystdnisomd tetnient odn t he
| ynph system Lynphonas are divided into two neﬁal s: Hod kiﬂ' S
| ypHanee Rirgerfismagsd §RT HrsrepsampPRiisats v ey elated %Bﬁaw&% ually

non- Hod el S 10wk TRBQTR ¢ Hﬁ%’ﬁ%%‘{ﬁn Horfh PRiRA WES HS nolivve MADSHIAGK Thctive

| ynphoma 1S nore conmmon en a"person wth AIDS has non- Hodgkin's
| y np hantiestroiviral therapy (BAARI)A DSdrte smtveto preapdooBH T Ro Meadiakegkiorprevenyaishormas

be MehtXs r- h }- i .fast - i LADS-rel ated | h '
Pt R e R T R A e
di f f RS yBielhoth%aP} @8 atidr 6laby bidrhizhloss themdtismpyWih ateeh sl |
non-cl eaved céll |ynphoma. [001 11] Treatnment of Al DS-related |ymphoma

conbi masplente Radiattondherapemay fbp lstemahbeam radidicpdbaranioer rpehstherapy; eHOS-wi t h

Al DS h weakened | ne. syst n cause further danage.
For tﬁf%‘%rlég’g W,nasp%atni een{esate\%bcy lﬁgﬁ;%?%%bé{tﬁgﬁg?{e%a%nphom are usual ly
treat pd1yg]t h | ovy memsaspividdd bgshd inaentioyrsah pravidus barefisialbiec fornbiDIrave
Al DS. Highly-active antiretrqviral therapy (HAA}EP I's used to“@éﬁ’i?w
pr ogr @edymphomp yatignisiby; adeainisiraiiopnd amitsehenzamaide compapnd gifsconiinationed, pe
Ser i Obtfyin]sfafbiS o %%Rer&laﬁ?der Gfa hﬂd@%‘ﬂ[ﬁﬁﬂw riBatidrBBE@Hy BYd high-

her apy

cheno , | mmunot her apy, radiation therapy and high-dose chenot her apy
wi t h ddserheambdthetappnspl contbindBadititreadn t her apy may be external beam radiation
therapy or, hrachytherapy. Al DSrel ated |ynphomas can be treated by

monoci 87l S aHiCPBBdy t herapy. [00112] The met hods provi ded by the invention
can prpyisie a bengbiuer alpesf, iRGhydidion PLIRIAQI AR t¥ IRBOKERAL kREdBa. bY

adm ni stration of a nitrobenzam de conpound or a conbination_ of .

admi nKepasis smaom isa diseaso e whishicdecet g&%om fpumddn grecifsvesamdpsithe plgdioat i on

ther a%cgu%dmgr{i@rgggsstﬁaﬁpn%qﬁé pn%ﬁﬁl? XOSeS)ermda an%g.n@le@gi%ileﬁogihs%a?&fma 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 (AIDS) 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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Kaposi's Sarcoma [00113] In another aspect, the invention provides nethods
to treat Kaposi's sarcona. Kaposi's sarcona is a disease in which cancer
cell s ar ewbaoembiigs2t he ti ssues under the skin or mucouspPoedsc@am®s7sdhat | i ne

t he npuf. se.w«ape anus. C assic Kaposi's sarcoma usually occurs in ol der
men %r%’d@g‘?&ﬁgﬁ%ﬁan, or Mediterranean heritage. This type of Kaposi's

sar cqoel115]0gr eSsesothboMbyct, the ifetenties pvites hibthods idbtryaaiml-indapakdansers.ar coma
may occur in people who are_ taking i mungosuppressants sarcoma in

Kaposi .
pat i eYRVEIa\PIIRAT S1IARSS @G EERTIHPRTERRMS qust fpCtapil F%w&%y[s%)sp?%ﬁ% al | ed
epi deyi I . T | ] ual l'y
Rt A e b R e A S
f oundnfeotiomsn yOrpagtesiofis prlobatidy dinkeKmpmsinhsnced devehafl vieat ab@vatiosan 8 wi t h

surgery, chenot herapy, radiation therapy.and i nmunot her . Ext ernal
 acl A0TEGI e ED s e B OF £ SRR Fon s o TS possi bl e
sur glrﬁﬁ(h]gerfaﬁéy %&rﬂSangﬁ&’@ﬁep'éﬁﬁQB'\;iﬁls gﬁBW,nl?eﬁﬁﬁ@s Coeak 81&@ Sin@n,

el ectrodei ccat’ion and curéttage, and cryot 00114] The net hods

erapy.
pr ovilwpdtobsiil4reaiaimasng; ihoman dymphaiopievisstspet K}g%bb’[@f@é@duﬁarcquaposi 's

sarc by.,adm nistration of .a nitraob 1.de o] i nati on of
s ikt SRR e bR Rinifoh Veh BRAT s R AR QL Ofy BafREAR
radi ahhlpghahbies adtyir ldivienasfgtih ¢ife BypicAly prakiaptn niddleagt beseidr. VirM n i e

[00115] Tn another as?ect, the invention provides nmethods to treat
vi r al Kirwalideeedcenagacs!inigs &t @nowénmon viruses are clearly or probable

caus tors 4 ' M af 4 ' | Vi ruses
eit hi"“%g"ﬁnm I yTes{aggafl?%lh&%ﬂe%ggbncy %@%@v@an de%g?neﬁper FESB'? gﬁf}ari nf ecti ons.
Oncoganesoma bslipsrebadel ¥s dsiabkiltbdt tbromgh eutistamtieldeplidongblogic envidance.aBoihvati on in

the infected hast, reflecti.ng.heavy viral dose qr conprgm sed inmmune

cont ralcﬂpf’ar‘l"ﬁéw}fﬁf‘ abromcrfagl%F&PPlg Hhﬁlfﬁ'g’ilg eArsing cell ﬁa%tﬁ ﬁggé‘f SAENE i rus (HBV),
h_epatﬂe%é&re@io\ﬁ'. T FrefehiVbes GebRBARE BCAVhIMLAE fo PaEENORRN 1HVeRBmcby NIMASS 1 Opi C
virus-type 1 (HTLV-1) "and adult T-cell |eukem a/lynphoma; and human

papi | inohmde wimgery, {nRotherdpy; eadiptder therpyehempothgeapyread perdutaneousedthagabnci es

occur. rel.atiyely ear in Life, pi cal | eaking in mddl e-age earlier.
U r ustiR e i MpEebredly e Bl o RoRERr SRS R TR BalAF PR 1B

bet weiespaRetomHEM ramdirtkaénanablaenat REEhdH tBEraf ARGy DR tedlal beMB Fadi@iger i S
establ i shed t'hrough substantial epidem ol ogi c _evidence. Both appear to act

vi a cthewsnycbredpithesanyi sdiospnsitigers pnzadiolppebanibpdigs.cOther iwes B Heristbsequent
include hyperthermia therapy and immunotherapy.
[00117] 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, percutaneous ethanol inj ectibn, 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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regeneration. Different types of treatnents are available for patients with
| iver cancer. These include surgery, imunotherapy, radiation therapy,
chenot hermpyoemdiger cut aneous et hanol injection. The typesr/usfzoosmz'gmy t hat

may b AN and
r adi o@éggﬁg%@éfa%{ﬁﬁ 91{%3/&%? tee%{eh&r ggélﬁ%d; dn '&é%a hﬁggﬁe}gﬁnérrg di ation
t her aPyher inretloddstof eneatmg adluiidi adlelpslidnizdyaplioma ﬁldlutdb ahetunathtiappdn@bighQt her
t ypes . of reaﬁw Iude h er herm a therapy and i munot herapy. [00117]
The nE?¥7SHEmS paéﬂ §}31Pﬁ811 9" can provide a beneficial effect for

vi rusyjgongdece henab afedlddybajvidedrnss! thO TR eRAA &M FoviRY 2 ORI kF teof?vﬁt' BPARhI &

ni trobenzam de conpound Or a cofnbi nation of adm nistration

ni t r ob@hlenkdrdie P@bﬁlﬁathywdandmanogperfw mtreﬂahnaamtdw ctohwpmp;/or céreminhitemegdy ,

th | t. th ,
Conbi HARTOH R PEE Rl Ph Rty et P it PRy e BRPaF o [00118]
The aﬁﬁlﬁﬁh@hﬁ%ﬁ?’ Bed Mﬂ%ﬁ@ok&éﬁéﬂoﬂ%ﬂﬁbﬁﬂh btefn €l thankSleieH, 8r & OdhbinkSod i rmy

establlshed i ke the other oncogenic viruses found throughout t he worl d,
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effect for Adult T cell |eukem a patients, by admi nistration of a
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human pi.l l omavirus (HPV) is the nost common cause_ of cerV| cal cancer. Not
al | \ABH@HUW ﬁtﬁranw\mtymeee@% beprgradiation therapy g beachpherapy:i cal
[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
combination thereof.

CNS cancers

[00123] Brain and spinal cord tumors are abnormal growths of tissue found inside the
skull or the bony spinal column, which are the primary components of the central nervous system
(CNS). Benign tumors are noncancerous, and malignant tumors are cancerous. The CNS is
housed within rigid, bony quarters (i.e., the skull 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. In a
small number of individuals, primary tumors may result from specific genetic disease (e.g.,
neurofibromatosis, tuberous sclerosis) or from exposure to radiation or cancer-causing

chemicals. The cause of most primary tumors remains a mystery.
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cancer. Cervical cancer usually develops slowy over tine. Before cancer
appears in the cervix, the cells of the cervix go through changes known as
dyspl asi ayoiznomhiwhk cells that are not normal begin to appaseoccn21one
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conbi nati on thereof. CNS cancérs [00123] Brain and spinal cord tunors are
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The Cipbistoneiisatifiinid)iafd at@udh fobss% ofulrgriefiay Centeal netvbes Skstehd tvaiuds.spi nal
colum), so_any abnor rgz{gcgr owt h, whet her benign or nalignant, can place
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causg%ﬁ%g11 %Bk‘gconrg%%n@%%ﬁéﬂe{%gﬁgécel | s that surround and support

neur oN&:ro&zpit}alzsmmomwﬁﬂerCMS’ i nd| viduals, primary tunors may result from

specifi eneti¢c di sease (e. oflbronat si.s,, t us scler05|s or
from @E%@ur et Sﬁr%fd’tlﬁlt‘ﬂrﬁf(‘\r 0&“% A RLOCEQTS; r‘f‘&a@ﬁ%’rﬁ@ﬁh l%n ragyjemagyuc
Pr i Mg et rcﬁ&?deﬁﬁalﬁ: OMEL, Bfain it%lgé}ébe-ﬁﬁr fgliBﬁfastbﬁﬁtmﬁltlfdilin@Ppﬁ&yﬁé ain and
spinal colum tunors is nedrol ogi cal exam nation. Special inagin
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t echnasqme:ﬁomosmhtaehemmpbgncaﬁmce alic, vRE AdTRia st@lgmqmbeléari srgheng

and cRaNTARRO SR, AR PO Ry B AR L AR S RNN S o

ti ssugli oﬂeﬁ(ﬁbflﬁbrﬁﬁ @ﬂd@n@pl&@@({hﬁﬁ%ﬂ&wmgohaid@sglm GEISendyrﬁ@ll‘tQHQuﬁlbﬁ mche of
tunmor. [00125] Tunors are classified accordi ng to the kind_ of cell from

whi chag mndm@na,s aaphastie cRMAYMAEREIYFPRAPIRASY CRBRREIONS; PRASUPCRIYROMAnDr | n
adul t 45O &k Lﬁgxwolg%taﬁg 21!?% £ ﬁ%@%algrl H?%a/ah@%hgﬁés&m fFral'ud he

bl ood- ral arrier and con e central
others (e.g. ependymo -astrocytomas). Neuroepithelial tumors of uncertain origin, such as polar

spongioblastoma; astroblastoma; and gliomatosis cerebri. Tumors of the choroid plexus, such as
choroid plexus papilloma; and choroid plexus carcinoma (anaplastic choroid plexus papilloma).
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 Tumors, such as pineocytoma; pineoblastoma; and
mixed pineocytoma/pineoblastoma. Tumors with neuroblastic or glioblastic elements

(embryonal tumors), such as medulloepithelioma; primitive neuroectodermal tumors with
multipotent differentiation, such as medulloblastoma; cerebral primitive neuroectodermal tumor;

neuroblastoma; retinoblastoma; and ependymoblastoma.
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nervous system These tunors are called gliomas (astrocytoma, anaplastic
astrocytoma, or glioblastoma nultiforme) and account for 65%of all primary
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primtiv aeur oect odermal tunor; neur obl ast oma; retinobl astom; and

epend%‘b jrd ¥eHgleceNprogERays cP’ﬁO’ieZW‘]g %Pﬁbﬁt=sgrﬁ1u1%ﬂf@lléﬁmph@hﬂé§9@ﬁa such as
pi t ui ;
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i - Ik d
Cor o S0IEBLYC! | Rl Rt R B B Pp.‘éfgméﬁ”ﬁ’f%alwﬂaﬁ%héé%{tgéﬁ as
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Non- nmeni got heli al tunors of the neninges, such as Benig
Procarbazine, Busulfan, and Thiotepa; antimetabolites such as, Methotraxate 5-Fluorouracil,

Cytarabine, Gemcitabine (Gemzar®), 6-mercaptopurine, 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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[0013{%] The met hods provided by the invention caw aqvi de % benefi ci al
ef f ectl00133] adul Thewalignant periherl neyyy sheath R (MENTDJs the MrliggBenzani de
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nervous system e somatic riervous system consists of nerves that go to
t he wusually arises from sensory branches of the trigeminal 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, Triton Tumor (MPNST with rhabdomyoblastic differentiation),
Schwannoma with thabdomyoblastic 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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skin and muscles and is involved in conscious activities. The autonomc
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years o? clinical diagnosis. The MPNST may be classified into three major

cat ed001383 wi t Hlepnetheds movidedrby dredhyentionsen grayidaa banclisial effactfarMmeks. Some
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r habdbeaothezanys exa cappastiqndhencokpi t hel i oi d MPNST, Triton Tumor (MPNST with
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[001%%19%36';;?0 gﬁaﬁ%ﬁb%&@%ﬁg&%ﬂrgery,d%gﬁpﬁ%n t e?g%f;t?gis%mrb%m&gi apy,

¢ henotireinapytunmnslare duhom af homafe-pradicng cellsa thechenatbher apy. [ 0OF SdJ- can

provi [%SIEO]benef iT ieac!auseeg fOF sqc})m];&r caﬁyesr continue to be debated. A combination of heredity
and environment (diet, smoking, etc) are all thought to play a part. 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, ora

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 tissues, or stroma, of the

testicles. Such tumors are known as gonadal stromal tumors. The 2 main types are Leydig cell
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admi ni'strdtion of a nitrobenz de“conpound and radi ation therapy,
c henothipmoagy andthymic carbinosirs.ohympleoytss, witether in thethymas een the tyrapl nodes,

Test i cul ' that typi | y..d | ' h
{ost | GREEeoTie JRiREaRd destivil wniBhen ek B85sr BT BobEhn ceii s
known, g5heRh BR th§mud BRo20A@In another much less common type of cells called

Kulchitsky 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 neuroendocrine cells elsewhere in the
body.

[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 (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.

[00147] 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, ora

combination thereof.
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types of germcell tunors (GCTs) that occur in nmen are sem nomas (60% and
nonsem nonas (40% . Tunors can also arise in the supportive and
hor none- pwodueimgeki ssues, or stroma, of the testicles. pEwalis240anes7 ar e

kno aonagdatl.osteogal «unors. The 2 main types are Leydig celltu ' |d S
I W%%NW ticular tunors are those that start in another
or garjoeyd] t hen GierRpett botHeBvdntish ipedvedes nystpdus far ircatingeantes tising different
secondary testicular cancer. [00143] Conmpbn a%pro.aches to.the treatnent

i ncl wembIatiges of treafmen sesigreapyF O HamBlenBICAPIOIMEGORS MK Mokuiea P, are not
oMb AR B yENSTRLNETAN oPOE iAo LOShAM Y oBijalamh el bhsapy.

Sever ugs are''t y used to treat testicular cancer: Platinol

(ci sphakivayous\épiasipdastic ciEmotherapettivppeiidshemogreBeatat xangenish iabondda
sulfate). Additionally, Ifex (ifosam de), Vel ban (vinblastine sulfate) and
ot herdferpmibBedgeds: [ 00144] The nethods provi ded by the invention can

provi%lgﬁﬁeom:%ﬁg kﬁénﬂbth‘%ﬂﬁ&&ic‘c@gﬁgt omach cancer, by adm nistration of a

ni t robenzam de conpound or a i nation of adm nistration of a

ni t r deeAni de Suitaplewntinenplastia dhemotberapdidicaggnts ehesrpicldn Hpypressat a

conbination.therepf. Th S. C 0145] . The. ' :

| ocat 8RN 4 udt"?pglétraf‘? P%ﬁm’&cﬂg’r gl%y%gn’%/% S AU &X@ﬁ%ngg‘%&aﬁ g?"l(l)ﬁn@log %lgﬁ’llb‘| ase
of t hgehiiRRthohdl dhfifedpladfic agénté, hagidgalckis idiibitdrByditereanitirg mageRtspRINA t ypes
of cells, thymc epithelial cells and |ynphocytes. Thym c epjt t1el ial cells
can ginkibitors; #itivodies phipmwactherapeuticpaeris. @sne hebApy aecmtyistdapelesile whet her in

the thynus,.or.ihn the. |y , e AL d develop into
canceVEY Ay @Hlb%%ggg%"l% %lg %éag)gﬁ%n%&ﬁg%@%%% 1?{31’?%%?@0%%%% The thynus al so
cont @iﬂkﬂaﬁfﬂg'&zg@{ts much | ess common type of cells called Kulchitsky cells, or
neur oendocrine cells, which normally rel ease certajn hornobnes. These cells
can gi0tHj se t o Alklating agenip P@%@&%&? ﬁ%titgré’u ]F%Fa??ﬂléﬁﬁtb(i’rﬂo THHBPEOF @FS of ten
rel e Etiddiles.! Phidtab®¥ityl deRRAiSupt | Si ng
froma%‘glﬁ%gglﬁ ocriotr%a?:cee?lt?smglﬁlgﬂe)%h%?rs%ﬁll%nt%%%elb%odyﬂ. [630146] Oolr%mn é_ppg(r)aches

t o t hBNA syathesistnd nell didésicurgemyples ofiallndatingraggentscidale lerruap pereaiaride on

t herapy, conbination_ of chenother . and radiation thera r bl I.cal

t her a%?g%fp?%%{ & and therqoaloghes M&gﬁgitgﬁs &E’i%ﬁ% 4 ﬁlgllgﬁorsgg%/rﬁ@ﬁ’t&(g? 4.1}? yhomas
and t iy SlambGal ChRanasing! B eds@Halisd BydtAhldrisy flelphalad] &l whdinmusthaisf ami de,
and corticosteroids (prednisone). Oten, these drugs are g{l ven in

conbi Atiter orampes ofcllesdating aashis iedladecalkylshberatesds e byl iaph STpsadret(etd: eat

thym Cartds ?n%[ loirrpu%ltiHed, Gnd ist%.‘%t%%cri]n), 91%%8{6%} ?é g.i dAearbhARE %&@nﬁgglomide),

ethylenimines/methylmelamines (e.g. altretamine and thiotepa), and methylhydrazine derivatives

-

(e.g. procarbazine). Included in the alkylating agent group are the alkylating-like platinum-
cbntaining drugs comprising carboplatin, cisplatin, and oxaliplatin.

: AntimAetabolites
[00151] Antimetabolic antineoplastic agents structurally 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 include, but are not
limited to, methotrexate (amethopterin), pemetrexed and their analogues and derivatives.
Pyrimidine agents suitable for use herein include, but are not limited to, cytarabine, floxuridine,

fluorouracil (5-fluorouracil), capecitabine, gemcitabine, and their analogues and derivatives.
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cycl ophospham de, and the conbination of cisplatin, doxorubicin,
cycl ophospham de, and vincristine. [00147] The nethods provided by the
i nvent i oowoanopros2zde a beneficial effect for stonmach cammrs;zoobmzmm

adm N I corrb _nat

adm o e G B R EN T G BB R e oL RP R Bl sy
chenoibRagPYuriey), @nf‘c@fﬁqhntzhidgwmmenmnfbnieg)aﬂdﬂf&]mr@a@logﬁe&e@ﬁ defivathes.i nventi on
provi des_ net hods for treating. cancer using different comhi nations of

t r eat FEHING aganfretiableder usg AftsIbInCRIde P BRI HEHGALO AT aRY (RIPSSut are not
L1 {5 h0dsidd) oS Ral (PAEaHidIHR) EncPﬁmerﬁalQ%&eF%ﬂ@ﬁ 1485, conpounds i n
conjunction wth one or nore various antineopl asti em)t her apeuti c
agentB’atm*hlaamﬂtreeylem'caageus agent s, and/or si deef fect I i mting agents.

Antin stic ch era ent 014 ui.t abl e ant.i.neopl astic
chermﬁﬁi% peutic @YIEOB SH%@ m%"%sﬁﬁﬁé‘@ﬁ? l?ﬁgfé‘ﬁsl’ FPIPREI ude, but
ar e n&ﬁuﬂebﬂhétﬁcag%&s c%hlﬁ(étﬁédﬁgnaﬁgﬁM SandRAL{ B A fiéif agefls@uRdble for use

ant i neopl astic agent S, hor nonal ahti neopl astic agent s, angl ogene5| S
i nhi bhergingnclad, beirfannoiahmﬁgd top sitpsarkkalok ientintBastioe.svinesiatingodndssingy

I mmungot her.apeut thera y nt s ymati c
I nhi bY]fl8]|:eb %lagﬁligjgﬂrgag?forggspo e téYegi ggg}?med ?ﬁomwéggfgég%éent S.
Al kyl gé &?ﬁ%ﬂﬁ and Qt@l@ﬁdlly%éﬂydyaldsrp@mﬁg @it the M gha{se BiAdihg teibuliflioihgh t he
alkylatlon macr onol ecul es such as t cancer cells, and are

usual mjcretupnleg ob¢aneercsPmi Peer an%mstota%%gegt&sylt@fdﬁ foriuse bgreMa s/ nt hesi s and
pel ! gﬁﬁlolgﬁ#ﬂ&oxﬁ%( %ﬂ:f%}? Rlde %&K%héaﬂdt 1hife qg €l3h3sidd! 't%xﬂ‘pés?dé 9hd HRfr aﬁ?lr gh

i nclu rogen mistards an el r ana o ues and i'vatives 1 ncludlng,
cycl oahb&qﬁvatrvﬂe Thbimﬁ@ammedmhinanﬁyrtwgm the @3 tnchlates phase otﬁﬁmtﬂeﬁrc@tllaam ne

hydr o hI ori de, hal nd urac stard Q. her exanpl es  .of aI kyI ating
agent@’ ladl ude aI 0 1§3}1@ @‘E &gﬁli‘qoﬁlr?)gm ﬁgeﬂ#%gﬁf %
car mugtiag 1a£tmg%£ﬂs n@mtlﬁmc%flﬁwp%ae bgems drb bARBNRESHi4IRIrHgs tﬂ%@@ﬁﬁﬁe and

t enozol om de) hyl eni m nes/ met hyl mel am nes (e. g. tre% am ne and
t hi ot ‘ema)rpr@pmtmelsmllyﬁiamugh imferagting withicerssr ¢el @NPprbnfablbaQ prtgeoplasiéd uded in

the al kyl at i ent rou e .t he al I atl num:ont ai ni ng drugs
conpr?%%ﬁﬁgsuégﬁsg IU:EFIh elr&&‘%@#ﬁ’t‘?‘ﬂ Og){l é?f“%b& ﬁ%ql%gfl tes [00151]
Ant i ngbahabick, RRRILRES Rhatbich, AR Rirs fitexbhiticie| yeﬂt@mﬁb bHcdhajditi, ahd their

metabolites, and are involved in nornmal metabolic processes of cancer cells

such arplegies eyhdervgiivesof nucl ei c
[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 I.
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

[00155] Hormonal antineoplastic agents act predominantly on hormone-dependent
cancer cells associated with prostate tissue, breast tissue, endometrial tissue, ovarian tissue,
lymphoma, 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
tumors. 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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acids and proteins. They differ enough fromthe natural netabolites so that
they interfere with the netabolic processes of cancer cells. Suitable
ant i net abwbi2e07anidereopl asti ¢ agents to be used in the presastoolcny®nti on can

be cl i §1.ad accondai f Qebhe: Tet i [ f and can

i ncl u%%?é %{’J@ﬂgﬁé&@bwﬁ&rﬁpﬁﬁg‘%ﬁaﬁ%?‘lé’a‘g%lg’ggsg‘%gg%?’?@é?ﬂlég&% *folic acid,
pyr i minifiepson®U4853, ZI98P 90y thiettiansloghdardnd rdsrivdtivesieEtaahples ficindthg earogent
agents suitable for use herein include, but are not limted. to,

met hot 3OSy PRiaeaHEh BRI ﬁ;?ntf)étm@ﬂeegéas%ﬂ{l it aéj@a@ﬂuaﬁ%ﬂ to,

deri Vé’s‘tﬂo?%i-tarﬁ&ﬁéﬂ, HrBRifBge RIS 3868, [a01 6234 07D LB gh &7 18l 9t 708 ChuRiraiUiheRr € NOL

limted cytarabine, fioxuridine, fluorouracil® (5-fluorouraci I.),
capecinaddguee andydertiatings. fExanmpies dflacimatagedhbidyiters saablelforivsahéreims whighi n Lag|

cts'lsubtfa &l l::'r ief e jnclude, byt. a not limted t ner capt opuri ne
(6 B Sar frafudPanPeb il i mi Gaied Rt Rarbrh Rt e |

anal ogteasesfiig, Aihbyattiifsde, &¥dstrdid16, 1896 S tisdit dral)oBed Md dégiwatiedsei n i ncl ude,
but are not limted to, cytarabine (cytosine arabinodside), azacitidine

( 5- azBx3ymplas frem thaandrassny agenisl/ sefasenigsubdessiof agenjesytalgtfor vde herail neopl asti ¢

agent | t.] t 4. j i.m. t.of.] nts,
ant1 i s Aled R L ASARORS A PORRL AR BBl (S RRE
Ant i mettobtetone@anthats Uedtasibrent propisatd) goeidotropialraldesindhdérmame not limted to,
vinca al kal oids l.ike vinblastine, vincristjne, vindesine, vinorelbine, and
t heir a%ﬂli“aqt%iﬂ}é%"%ﬂ&oﬁ’e rlw,aqa}r\?e%qse ytr@wefa%ﬁaumhrf r%mhﬂfﬁ%@%)g gaglix,

peri w l.a g : = L4 : M phase,

B i S A e B B N RE, ettt
agent dngisgerdsissnhibitonse herein are the podophyl | ot oxi ns, which include, but
are n .mted tq etoposide,.teniposide,, .and their anal ogues. and

deri Vﬁiollé . Thesélﬂgb%gﬁﬁfssl“%#’&%ﬁ? ?{grli’tyll Hingdhe Y%‘ﬁ@émgﬂa ‘ﬂ?&fr@or% phase of
the cahbiog¥edsi inhiBdaZhedMSas b REHGAEEHRBPAEntsHBcIAdhY kRl MVIEAEOMARL | C
agents are the antibiotic anti nﬁgﬁiastl.c agents. Antibiotic antineoplastic
agent &nthody agenteriand gperds that tapgst fungtien ahxamplaheftangiagsaesis iabibitetmal | v

t hrou L.t t i canc . . 1.0l ot | [.Neo, IoC agents
sut ¢ abab Bt B et BGEE nilshi G, B nith® bEERAE ST B4

dact i PORY8T,1ZK 222664 UDER17055, iad glodixn €] dultepsrin, tHalidomidensuiramits IOC-50 3, oxant r one,
pentostatin, plica i eir anal ogues and derivatives. [00154] The.

nat ur ‘éqmgﬁﬁswg@&‘hgl{q%i%ﬂ%@inrxd? lbgégassiob’ ivodlavenpsap B4l niefertrsen dlahdt ot heci n
ol OBYRTSTON SERIEADLER, s, MG Lo NS el
t ar gehydrgbiohade) bel aruneabz thee: anelogiiesp manianss ot derivisesher subcl ass under the
nat urﬁliﬁgg;%}igt%? 'I‘e%gg’iltg agents is the enzyne, L-asparaginase and its ‘
[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 proliferator-activated
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 acid, all-zrans-retinoic acid, isotretinoin, tretinoin, retinyl palmitate, their analogues and
derivatives. Agonists of PPARs suitable for use herein include, but are not limited to,
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 (“mRNA”) that is 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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agoni St/ ant agoni st su ss of agents suita use ere| n i nclude, but
ar e nb¢vatizninglecdetiximblesiostcenbmgni dartiigen ent@tsidics) gemmeumab, wbonytreghar,one,

GonadBE U E ARG, ROG 20n bres DHPRIoAr Gy HOpal ) CHOS PR

goser@eh@Thg,raH; filsi n, buserelin), diethylstilbestrol, abarelix,
cyprot erone am de, nilutam de, bicalutam de, their anal ogues and

deri vEIOL6@s. Angi Giganierapyiaganibinser sopienabETCARYP 8 graviit st PhnPBITESs wor k
by i nhipi &ﬂd”c%ngﬁ%%st"@o%ﬁ %L&r#éﬁfﬁo caBber! 'éﬁ?r’fhe @@Pfge%{ée[ﬁé ¥ Bl dhors

enconpass a IR udi ng o1 et e agents,

ant i bm@]&acagnéﬁe& gemdmﬂgﬁfmbﬁoﬁaﬂl @tnek,ab gﬁmul%"wﬁa haiegit’s dimulnx aspdwse totancer,
angi ogenesi s inhibitors sujtable for use herein_ include, but are not
i i t Bomelkes cangeri asils mess sensiivade shematsheray, to plage “soioides engadpimespact cefim. 7055,
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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 downstream signal transduction signals of certain cell receptors 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 include, but 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-cancervtherapy

through either direct anti-tumor effects or through indirect effects. Examples of direct-acting
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hydr obr om de, bevaci zumab, their anal ogues, variants, or derivatives.
Differentiating reagents [00157] Differentiating agents inhibit tunor
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their apal ogues and derivatives. Agonists of PPARs suitable for use herein
i ncl ud8yclopilare not linmited to, troglitazone, ciglitazone, tesaglitazar,
their 3| . erivatives. RNA inhibitors [00158] Certain RNA
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the + shoyB ML ot ooy BuieERikboRutes Stivaeh S st mes opricicimt er

cel | s (TIMP)NbEiRehapeuts] Gord@eRtSandaArigitt.,her be conprised of pol ycl onal or
nonocl gnal anti bodi es. The anti bodi es may be conprised of non-human ani mal

(e. g. Ghsmoapreventativeragsntonponent s, or be conprised of entirely human

conpo ("hu s ' les” annpl of nocl onal

i mmng'?ﬂtg?]apeut iﬁgﬂg%l n agfﬂédue ?ﬁg%ﬁger%%%a%ﬁ)se er{R ﬁ(gfoe? rﬁvﬁ&?lﬁﬁfe’?w%@cﬁ? & not

| i m t eahcen) or td prexémadsurienss b metastadis. Adhirdistrmion vivhdueh chéhgftvdnbgiveD- 20
protein. Qher exangl es suitable for use herein include trastuzunab,

edr ec 3EYVRI, Copbinatio ONC Qe RENST 2Rl GERREF insHdingihenifeabensamiiBodi es,

Gom U@ BTk BB R WS RADIEUPBlENRS12900, Ther aCl M hiRa

2C4, HGS-TR2J, and HGS- ETR2. ne Theerrapy eZlgent S 815 ﬁl ndef t herapy

agent shémepsetentrdiye egens$ sujtabbesfor nechezeis prebide] butset natflimitabto] waioxiegel | s, and

(t:)gn t 2%{1 %eng,o ttlbholocnae? ﬁf)hc?srﬁﬂor?a?fg_iga%gfo%%te?gs!tlloséén Ieb:gpt%? g{odg{ato%se,g?orﬁlggsreapy can
inhibitors (letrozole, anastrozole), luteinizing hormone-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, zinc, pyridoxine, finasteride, doxazosin, selenium, indole-3-
carbinal, alpha-difluoromethylornithine, carotenoids, beta-carotene, lycopene, antioxidants,
coenzyme Q10, flavonoids, quercetin, curcumin, catechins, epigallocatechin gallate, N-
acetylcysteine, indole-3-carbinol, inositol hexaphosphate, isoflavones, glucanic acid, rosemary,
- soy, saw palmetto, and calcium. An additional example of chemopreventative dgents 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

33



repl ace altered genes with functional genes, to stinulate a patient's
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{rast Boelh, "7 S ratherd Pkl B yicdn oBRRIERS M PR P AR e
pept i dempourids sué othehedmpamsds déscribedhdrojpraps slsd astbleT IHPsxamplbgice anal ogues,
' Chemppreventati ve agents [Q0164] Certain

derivagives .variapts, : !
phar ng'f?ed'f’% ?@@éﬁﬁﬁéé’ﬁaﬁéa%@%cql@aﬁw&f Jﬁ?mpﬁwﬁcffah[lﬂb% rae &4, bezo
JS, and Parker K1, 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.

[00168] 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 nitrobenzamide
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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i nveritiplogicakeféestivenesy artpioagrticspicibe compowids wsehindhe PresetighverHAbdi ng a
pati | ]
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anti-nucositis agents, pain management agents, Infection control agents,
and amttassamsrealiemaid rhagoeshog § yanep Snclasaétg emlede Ekawpﬂhesoreama ot Prganist i cs
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ny r Ry eSS aptlo p Eragt i B RRhaste of B Gacid g agd

| or az@pdBhesaITERBSeid; pRolusARiHIdiO 8didSacetib gdif, faRRo dbidSsuRBHhiCRsid, adtic\weEl,
Exanpl es of anti-nucositis agents suitable for use herein include, but are
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[00172] 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 to be formulated as tablets, including chewable
tablets, pills, dragees, capsules, lozenges, hard candy, liquids, gels, syrups, slurries, powders,
suspensions, elixirs, wafers, and the like, for oral ingestion by a patient to be treated. 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 will 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
90% 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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sane dosage unit e.g. in one cream suppository, tablet, capsule, or packet
of pooldmentscelBloge pEppiAiEns sich apdoexagple, sraienddch.ovhgahipreberiscsitsgat ed in
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carboxymethylcellulose, 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.

[00176] Dragee cores can be provided with suitable coatings. For this purpose,
concentrated sugar solutions may be used, which may optionally contain gum arabic, talc,
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, 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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the tablet, a packet of powder and a liquid for dissolving the powder, etc.
[00170] The term "pharmaceutically acceptable salt” neans those salts which
retain th&ohimllmgsidzal ef fectiveness and properties of tlneTaIsmpmmm:n used in
t he p C -\

unde I FERP dod BEROURT et S b RBallEd i SHOTL AR A R o

i nt ersfu@;ﬁ&d% iﬂkuﬁtﬁﬁeb@ﬁfﬂ&} stlcmas eftfyastls, quid perafforypoliquid gl yelteyldne\atytoison i n
treating a cancer. [00171] Tydol cal salts are taﬁo e, f the i nor.gani c ions,

such dditign, %@Jﬁh%ﬂr%m%@dla@ﬁiﬁ F}%]tlgggqu{ﬁ%on%gqr@ir Rebryhbedhs . Such
salts&%ygg ﬁﬂﬁ@h&% d&gﬁﬁﬂggganlc or organic acids, such as hydrochloric
aci d, ro

romc acl osphoric acid, nitric aci d sul furic acid,
met hajee$78]f oni cFadnjdctiqn thwl mh]lbﬁsxsldfdim presmt nh,velmxmtmay be fatmutatedeini ¢ aci d,

succinic acid,. lacti |d nman i . aci 'tri,c id,

C s gt lition® e EreB L n S bl ety EaRectTE b fa® St Sl ¢ e

Pr €S eRin by §JHHAR) opﬁ{ys?dwglaal%aﬁﬁtoadffeer Stdh @impdsiidhs atlyHl% 1@&1@@@011@ ér may be
converted into a pharmaceutically acceptable addition salt with inorganic

or orwars excipients forlexarmplee presérvaiivasatolubilizess §illerse [ulbdieante ditabitizeys pPlbymem

Bt hargey RS SO aBRRNRon R RN R RO Eor et 255 S
adm nR&hindtdnPharMecHReRBHdR S dtededition Mbek PablisaadiCy, mtmmnmag t he
active compound(s) with pharmaceutically accept able_ carriers. well known in

t he aPQMPOYPEHMEHA P@?§0@H§ﬁpé Toriensmpensards BItRRn. PHoh pdamistgtieR for
for w%cﬁ'ﬁﬁgfrgéoﬂ n?lh tlo% hﬁ'tg éﬁ%ﬁﬂ%@h@or{[ ?tgltﬁh%erﬂfa it 38&E Snd

capsules, T ozen Y, |qu syrups, urrles powder s,
suspemet'abathnin@tnamns waf ers and the i ke for oral i ngestl on by a patient
to be treated uc for |on can, conpr,i se ceutlcaII ept abl e
carri [eqoyﬁncl udﬁ‘r?élgg fago%srdqs?rll egrp§e“8‘tsi¥’| f?ﬁ’

vari Ofb?mﬂ&'fbdti%)&' depbf ﬁ@ﬁﬁr&tmﬁpl YiAlSng e@ﬁﬁ? It ufatidn %@Q{Wfﬂ@teﬁd gyhe
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pharmaceutical |y acceptabl e excipients, such as_a suspendi ng agent (e.g.,
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f1 avoringe gedt and the like. [00174] In some enbodi nents, oils or

non- am!)&GOI]S sol Pﬁaihﬁcémiﬁah&)nﬁmuiome Suitablelfot ng ihhiee present invention include

compositions wherein 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
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. Determination of an
effective amount 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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hemocytometer. See Kerley-Hamilton et al. (2005) p53-dominant transcriptional response to

cisplatin in testicular germ cell tumor-derived human embyronal carcinoma and Cheol et al.

(2005) Induction of apoptosis and inhibition of cyclooxygenase-2 expression by N-methyl-N'-

nitro-N-nitroso guahidine in human leukemia cells.

[00183] The results of this cell proliferation assay using different cell lines are shown in

Figures 1-10.

EXAMPLE 2

Cell proliferation measured 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
volume of 100 pl/well in a humidified atmosphere at 37°C. 10 pl/well BrdU labeling solution
was added if the cells were cultured in 100 pl/well (final concentration: 10 uM BrdU) and the

cells were reincubated for additional 2 to 24 hours at 37°C (if the cells were cultured in 200
38




In addition, stabilizers may be added. AU formul ations for oral

adm ni stration should be in dosages suitable for adm nistration. [00178]
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|n a f r§ such
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preservyatiyves, solublllzers fillers, Jubricants stablllzers, al bum and
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t r anshomoghlly ba/cﬁm]mmgtoffeamdaapputg,u cldR uladst Ang{BrdUirR(MD Warklngdniunps taat i on by

i nhal at,i f d t . ad t ,
ond e This e AR n o S0 P Rards & o BRI i MR G Ao
descrwaeghridt Hétvdénl 30-120h8inC QsRAGIAE Bn Hﬁdﬁvﬂhﬁ&e@ﬁreﬁ@éﬂ@ | z@ﬁtﬂ:&’bd@%og]u SBHas
prepar ation. Such | ong acti ng fornul ati ons may e adm ni stere

i npl asmavedhy dickingel eud waboweredalspd rge Klm@ar Wethaﬁ% F00slHrelt Wh‘é’é@% ly or

i ntranmuscul L anuscu | ar Ctl ch
Thus, mtﬂi f}gﬁ%ﬂgl&g Q?]ﬁtéo %%ﬁouﬁ&edl?ﬁléga forrm e%fté% ovrﬁ'ﬁ]l gél]a?%e @ngg%iﬁmerl C
or hyaﬂmeﬁh@mlpaﬂmt(mrmlabal s(ub@tfatewﬁﬁ&)rew%acmae@u&&l w1l with afndd ehpirad! e oi | )
or ion exchange resins, or as sparingly soluble derlvatlves f or . exanpl e,
as a Ripelts ngeylight pumssionofithe samgefems IpFRAsHTRA B A ERiesop i EEemeteh Wit Ui t abl e
for tdAultiBGePr €sent invention include conpositions wherein the active

i ngr ents re present in an effective anount, i.e., in an amount

ef f ec[iODizE]t o0 acThhewsulthwithiseel poliderdfiar aqsay)phyg differant belhBhéstanidnirags dreast
one of the ncers described herein. The actual amount effective for a
par t | BEFER b%}rf’&iti on will depend on the condition or conditions being
treated, the condition of the subject, the formulation, and the route of
adm ni strati on, as well as other gxangpBEEgOWN to those of skill in the
art. Determination of an effective anount of a nitrobenzani de conmpound is
well within the capabilities of t¥8dsDdasign ed in the art, in light of the

di sclosure herein, and will be determ ned using routine optim zation
t echniGyoaep. EXAMIAES EXANRHE 1 |in YA trjo StTwnes - |Cyt otBreaaneyt @Pays [ 001
81] i fferendorditiérss Of ingilaeed ¢eMicé inesneéded fferent origin or prinary
cel | s wgre |seedgd 2x 10’ 20 10 none
2 sc 2x107 20 10 Vehicle (10% DMSO in
saline)
3 sc 2x 10 20 10 BP+BSO
(175mg/kg+220mg/kg) P.O.
4 sc 2x 10’ 20 10 BA (5g/kg) LP.
5 sc 2x 10’ 20 10 Combo* (30mg/kg) LP. and
P.O.

* combination of BP+BSO and BA

[00186] 100 female NU/NU-nuBR mice (Charles River, 5-6 wks) were implanted with
0.72mg 17 B-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
subscapular mammary 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

39



(5 x 104) on 48 wells plate, or (2x104) on 96 wells plate. The cells were
cultured in the appropriate medium Cultures were maintained in a 370C
i ncubat orwonoeer/thwwsedi fi ed at nosphere of 95% 2/ 5% CQO2. ACrars2adae2met | s were

seeded 4 h LS i 4E diu- I V I i iumin
he preErea of SospROE B B TR R e bR S P M BB T ence
or thleiggﬁec?eﬁQﬁﬂbﬁﬁQBo&i velghblodathat @fcebdedulsas obinitil vaEOCor diglldy of @biain ty was
measured using the Cell Titer-Blue, Cell Vi bi.I.it%%f\ssay (Pronega) (See

O Br i syAptomssyasggriterip Gognima vadenssia: ilawgorfaStaaBﬂ%ﬂé bygayasq ﬁ'“é‘;@z‘ﬁr i n)

fluor 0 dal 1811- t @%bfistof this

cur 3. Brainers SR Db EnERaRae Rl o ted WP BI1 honed YR, Rt

Eval uapedmentfardigpatn in RigiredPR! ul ar fractions for Al amar Blue and MIT
reductase). This assay incorporates a fluorometric/coloronmetric growth

i ndi cator based on detection by vi reduction. Cytotoxicity is
measured by growth inhibition. [M@ot oxicity was al so assessed by
countjopgsA he nupastriets ofitBdédnsrhlisweteadvhmawdrod darivnebifsh &ncveslisng the
monol ayer with PBS, followed by a brief incubation in 0.25%trypsin and
0. 02 %CBEAR) Tenogeadls|is njde Bligthen col | ect ed, washed twice by centrifugation
and r ended. | r ViahiiLJ r ]

st ai n|1% ﬁt}?ﬂj snal e@%?ﬁﬁjemgﬁ’}égﬁ!%ﬁé [@%gﬁeo(tnﬁ%l%gnﬁé]e . 2(3(’9/?)7"1%:j %Egzﬁ}ét}%gé&égﬁll ne

sol utusaip cipd afd aiFighicd @4t43choved privrithtumdiest dybiretion. THmer baisiGxcatdani | t on et
al . (2003 ﬁ53-dom' nant tran criptional response to cisplatin in testicular

germ (ééW e Wuﬁéﬁ’feﬁ%b}nﬂéﬁtﬁ S‘E??BW% Y iaig e SERREP U RETERATY tpﬁ‘il_.o (2005)
| ndu Cfﬁh{a;é 'ﬁﬁfcf_e %8@&9&%505% [aRiRihi R Ben GYEPPYYIERAS s ﬁﬁ;ll%ﬁﬁﬁd)r%hd)y

N- net hy nitro-N-nitrosoguani dine”in hurfan I eukem a cells. [00183] The
r esul 2 imef wetlily tloetdftep (ulon faed &ti). cAniasdayeressegrpgatied hegoading tethe préserss air e

h in Fi 1-.10. MPLE 2 Cel.l liferati i th
By UL PSR oF SRy Fhen (E1GY SO Rgtee AR E0 TSR B OEHEcDBHE SoPels
concegbdtwiisink whe0less ciih 34ra6e GiabrHidtd %) Iods-3anikbBélka@fteiBIA) (MBIl ssue

culture grade; flat, clear botton) at a final volune of 100 mM/well in a

huni deff 1088 BMEYprease aed varde(S01d ofil 0Qk PMEQImouad avare gy esstd ity BrivigesPeidded

if the cells re-cultured in i tion: 10 mM BrdU)
and 98 @EJFY% N ‘H%Su%%‘foe%'f%/g g?sméé)c{}?dt‘%eéﬁfaeltﬂgk?’gggﬁgﬁ%%a?"s at 370C (if the
cells were cultured in 200l ShdKSTUDY DRSIGN was added). The MP was »
centrifuged at 300x g for 10 min and the | abeling nedi umwas renoved with

suct (@RS N Aadtd CAR impMatde TS Were dri ed TREATMENT
conditions
1 SC 5x 10° Vehicle x 2 (50u1 of 100% DMSO/mouse)
2 SC 5x10° BA 25mg/kg x 2/day (in 50 pl of 100% DMSO/mouse)
3 SC 5% 10° BA 50 mg/kg x 2/day (in 50 ul of 100% DMSO/mouse)
4 SC 5x10° Nothing (Control)
[00189] Results of the experiments are shown in Figures 13 and 14.
EXAMPLE 5
[00190] The objective of this study was to evaluate the efficacy of the coumarin analog 6-
amino-5-iodo-2H-1-benzopyran-2-one (BP) in mammary (MDA MB 231) cancer nude mouse
xenografts.
[00191] 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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using a hair-dryer for about 15 mn or, alternatively, at 60C for 1 h . 200
ul /well FixDenat was added to the cells and incubated for 30 mn at 15-25C
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|P (BA) for five days. There was a two day rest period before the.nextcyc e
egui ! [ORHr i nma M%g@ Yeuhempnmapyeary sancer ¢pls v eé‘ggﬂﬁa‘?ﬂﬁ”gg‘éta‘?q%lf 1989s

UNexpge %‘g@t itl)%f&i o(fif%r}{ale %ﬁgé( mt\i\@é Qﬂ%tr TafS B, ﬁlh%s & ﬁﬁ‘s(iéi.gd 1% (Qﬂcnsécmi% é’lysval ues

or disp cértain synptons was criteria for aninmal euthanasia.” Drug was
adni nprsdras egndr\cel avipiatatiog, 40k drag sdhinisratén Somtinlikd) S dByugwaekifov 4+ weekswer e
stored at _40C in foil-covered bottle. Results of thi Xper i r{ent ar.e_shown

in Fi Gercaftarp FopXagiot ancer 6eHswrehigciad pogR hedrmpreadief RHE HWRPLYUY%Puat ed
ON OVaF 4AEl MTBEhGRRE SFeré Bivided 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
days (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, mefhotrexate,

" 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 Eagle medium (DMEM) with
1.5g NaHCOs/L, 10% fetal bovine serum (FBS), and 2 mM L-glutamine and was kept at 37°Cin
a humidified 5% CO»/air incubator. Antibiotics were not added to the medium.

Animal Tumor Model

[00195] Swiss NCr nude (nuw/nu) 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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(OVCAR) xenografts in nude mice. [00188] Female NU NU 37- BU-04-BAC mice
(Charles River, 5-6 weeks) were ear tagged using clips and wei ghed 24-48
hours priwo 20@/tiweer cell inplantation. Tunor cells O/C&C@/l(s50015[067907
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nude plGhmatehifedld €t reated with BP (either 300 or 1000 ny/ kg) for one week,
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oi | : RBEIANO0 or BPwas madegR ipcorppilEG 480k W {'{)@t é%?ﬁ&néﬁéé@%%bent s
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wer e alnfle@ /#vzﬁ? H%g?vag%\?s\geé?ngﬁpg?ﬁe§€& tgsest gﬁ%l@é corn ol PEG 400,
BP, Gha @% pmmmeréﬂ%nemBBS) aveC TR rlﬁlmg‘/mﬂ B/B]A(hrﬁlgsZ\@ér)a filfer-eat ment

for the A 231 tunors was continued until the tunors of each ani nal

r eac réarilized 60 2rim filpr) bPOE? Bed.  Some MDA MB 231 tunors in Task 2 did not
{00190 A Rel PR 231" mammmry ¢ umor o esponded (o {reat ment with BP and
CTX ([00$98]i ve cBortTask ), mice tdae kmlan®R vath IBDA M;B Ry ammbrl:@ﬂﬂwmlmqr@mdear ed
t 0 p&%gg%y%%ﬂgrﬁpaépga Of L(?(ﬂ)exa ﬁnﬂlg I%ollfral nslg gu cu a/n%gusalrnueg%a Borbof the QFCt ively.

suspension, drug treatment was continued 5 days a week (Monday through Friday) for a

minimum of 4 weeks.

[00199] 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 were 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 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

tumor volumes (V) were expressed as a fraction of the tumor volume on Day 0, the first day of

treatment (Vo). For each group, the mean of the ratio V/Vj 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 (VDT) and volume quadrupling time
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In Task 2, treatnent of animals with BP (1000 ng/ kg or 2000 ng/ kg body
weight) resulted in regression of 3/5 tunors. GENERAL METHODS [ 00193] MDA
MB 231 huwernroorarmnsey cancer cells were injected subcut aremuskgociontoor t he

ri ght . fdeank of.f.enmle nudes.pi.ce, For Task 1, BP was, admpj.nistered for 5
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pat i ekhte mies Weaeisasaidised pidhe el ofithe fadlomup gesterh OB PEHRL I ARFHBEIEYRIECSand  CTX
in tt}gac%egq%@ﬁm@e&qgg les Giebihtedi ne was initiated. This line is estrogen
receptor negative an Was %een used in screening anticancer drugs that are
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| nCUbtRlare Altniie0d,iC8). Wer e not added to the medium Animal Tumor Model

[00195] Swi'ss NOr nude (nu/nu) fenmale mice, age 4-5 weeks, were purchased
f r om THVHORGRGWiEdht own, NY). The animals were housed three per cage in

steri .l ter- S | barr.i C sed :f:ram Bi 0
Bubbl 002031c. “( AREREE PR By Al i VAR { RRRBERERGREH ieOE 0
four aMardebwandtaymvigfwitiea dowbling eimpes it duys. hsservailuvs atcnecaladlatéd frohr tiei ve
ium (i!y af 5-7(Fo; and a _12-hr |.i ht/dai{k c%cle vv?.s used, The mce were
fed stoapp] groupy Msandymen wlumes 3ndrhody vysiglts at the dar ol ERpRpreRbaTISBP VM

Dr i nky S, aCH.6if5 aut ocl aved, and the source water was

reci rk%u %@ffa leélfloarrll:’a'zrﬂea %e%ﬁ?{[?%ﬁ%ed’ and 5mmfiltered. [00196] After the
animal s were rel eased fromquarantine, the mce were injected

subcut aneously in the right flank with 1 or 5 x 106MDA MB 231 cells (0.1-m

i njection volune). The m ce for Taskgglenecel ved pretreatnent for 5 days
before cell injection. Tunor dinmensions and bhody weight were npeasured tiwice
week| y. Ver MOUSFaPARAMEIERS AJEHHESTART OF TREATMENT - TASK 1
Tumor Volume Mouse Weight
Treatment‘Group ' (mm3 + SEM¥*) (g £ SEM¥)
PBS (control) 0 240+0.8
MDA MB 231
300 mg/kg 0 24.6+0.9
1000 mg/kg 0 23.6+ 07

*SEM = Standard error of the mean.
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animals (20%), and one tumor which grew to a size of 195 mm’ by Day 63 had regressed to 93

mm’ 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).

[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 compared with the controls, whereas of the 2 of the

tumors 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

to 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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[ 00201] Systemic toxicity was assessed fromreductions in body weight after
treatnent. The mce were sacrificed at the end of the foll owup period, or
earlier iwothevaiideanor vol unes reached 1600 mmB or the trammssodloemoat ed.

Stati L.oal B4 S 10202 ], = St t. [ . 1]%’ r: S
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[ 00203%jth D80 Mg/kx3HP.t unors were neasurable within 3 weeks of tunor cell

i nj ection and géew nore slowy, with a doubli n% time of 7 days. These

val uel003RSle cal Requls efithercxrerinents giesheyn & BIggreSNea94t18nor vol unes and body
wei ghts at the start of treatnment are shown in Table 1 for Task 1 and Tabl e
2 for Task 2. Table 1 MOUSE PARAMETERS AT THE START OF TREATMENT - TASK 1
Tunmor Vol une Mouse Weight Treatnment Group (nmmB8 SEMF) (g SEM) PBS

(control) 0 24.0 0.8 MDA MB 231@%&0 24.6 0.9 1000 ng/kg 0 23.6
07 *SEM = Standard error of the = Standard error of the nean

Tunor Response to Treat ment [ OQuilMihickl €bkiealbpent of mce inplanted with MDA
MB 231 resulted in prevention of tunor formation in 1/9 mce and regression
of onf03RY | t ukbs newslinicalioigolagy pregram sgproringths gweploey applicaor withdy .

Pretr | € j 3 j 10

i el 2oy gyt (A el S BB B R YR b MBI LSS
r egr esshgel ahd nAdtipisBloby (dDayeldboxivbiogy tthéiestardiyctad $n emcladi dopsén whah BAIr vi val
time of animals pretreated with 1000 ng/ Kk P was 115 days, conpared with
72 dayés ?ﬁﬂmﬁéer%‘gﬁlﬁﬁaﬁ?noglﬁlau;ﬁ{eﬁ%w i%‘flg%ﬂﬁg%vg’fa’\é\@qﬁ?f’éﬂk ~"ani mal s which did
not f ' 0 80 days). [00205] The MDA MB 231 tunors
in Tagg&ghﬁesip%%%?gé?%ﬁlg(g?ﬁgglr{qe%t&ﬁ%)lhts. CTX (150 ng/kg) and BP (1000 or
2000 {6R08]) owedTheidefinigyvodiweck ghidicamviokredythe trride-weelly mdmtinistratioped BA at

doses as great as 60 mg/kg/day and included comprehensive 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.
[00209] BA was well tolerated following single intravenous doses as great as 50 mg/kg in
rats and dogs. Following single-bolus intravenous 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
[00210] 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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conplete regressions with both drugs. Two animals treated with 1000 ng/ kg
BP showed no reduction in gromh rate of the tunors conpared with the
control s,wohesmassef the 2 of the tum)rs regressed conplretralsgoocHoTyoT S

o S LGSR T 0ot A ORI, B ARe o0

CorrplMwmchitMeﬁpglmmﬂambat| veI y | arge tunor had started to regress
(310 nmB. on None of the tunors which had
conpl &2141 ¢ egr %%“é’@ﬂa@t Qpieé"&v?(é) %‘?V@WWP FREPOE 1 St SROIEESS (IIWNR@&I%@H od,
howev

treat %ﬁ%ﬁ%@ﬁ@?%sppe %g rgéa%#%etg%gc?fggég g%@“%?r% a{O?gE e t| rre t heTK
r a@d\fezasetavenrtsl(AEsr)moddefnmdeaasehbsshmwﬂmgatbxitcityrﬂ)L?ﬂ) ani mal s treat ed with 2000
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progr@m@mﬁﬁlbﬁgaﬁpe oncol ogy application with 4- iodo-3-nitrobenzam de

(BA) consisted of acute (single-dose), two-week (nultiple-dose), doserange,
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4- weelntatebuely twm\éefbeeﬁ@z @b 1 m&EDY\E@W\Veeﬁ)jfBr Bivadekatfonowed bBAoat waelses as
great_as 60 rTl%/ kg/ day_ and 1 ncl uded conprehensive clinical eval uations

and/ oBAt et r%@@éﬁ%p%rs%%nwtcysk yelg quey(dagt 1 grru dpy 8kwill ydefined as
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physi cal Ratt ons i n eart rate, respirato rate
t enpestadymwal be/wkmed ﬂmnnamfénmoe@hasaetswjerdatma}a;bmlpm m:ﬂhi giudeantila t he
4-week .nmul ti pl e-dose, rat %nd do tudies. In addition, two special studies

wer e DEDRFL EXRAGIeNSES iU, IiQlgrane 72E° PGSR P% / pl asma conpati bility study

w th feaiend huse@nDleadnaidyibl 8RR BOBadtinY phfRl ih Al AREETRIMEY 10 the
r abbi A si ngl e-dose investigative study was al so conducted in rdts to

asse sEValhalqrri?rbgv@m@ommoadhtmgloa@yeCmtpum f@dviethe dbgntsd GT6lAdhaNersionB.Cef f ect s

|nth| del 9]..B s well .talerated fol l.owi ng Si i nt r.ayenous
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i nt r ayefaeddREES webk § 00 tHetkdy, afd & r@ﬁ{naﬁljgél&ryBWéeldéitﬂéﬂeaﬁ@ﬂVH{eSI ons in
rats and ataxia I n_dogs, were note Repeat doses of 100 in dogs

caus edrodifjediRegponsp %y@gthm@flteé@ﬁg Selidd umorsfm@ﬁql§Tbmfésaé &gl @S%iaqm vation
and r @&&tﬁfsh%ﬁ%aée%r@é}gyslééf I ton-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/2), maximum observed
concentration (Cmax), 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 DLT). 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 treatment or for which no standard therapy is

available, (b) Eastern Oncology Cooperative Group (ECOG) performance status of <2, and (c)
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and food consunption. EXAMPLE 7 [00210] Title: A Phase 1, first in human,
open-1| abel , dose escal ati on study evaluating the safety and
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The remai nder _of the study will be termed the maintenance phase. Subjects

may pardti xHbakelqvatediiver @XZMWS (M TIALDsUbP & L-xpet p Eriteagondagy tgyliver
| 7 N
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(RECI ST cr| teri'fa wll be used to est sh” di sease progression’ For
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time of rogression [00218] Primary Endpoi nt and Secondary
Endpo%ﬁ? %ﬁ?ﬁg ﬁ"i‘ ﬁYS bei ng safety/tolerability to characterize DLT

and P[OODBS]f i eslm%etlﬁkﬁl(fnal Pl &dct Dodage AMKAAHThIORAEGNEBA 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 toxicity 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. If no DLT occurs in the initial subject, dose escalation will occur as below.

[00225] Dose Escalation Prior to Grade 2 Toxicity (Potential Cohorts B-J): Until a subject

experiences a grade 2 toxicity or higher, one subject will be initially enrolled in all subsequent
cohorts at planned 100% dose level increases, with possible cohort expansion as described for
cohort A. Safety data will be reviewed after 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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criteria; weah(emmgmofi les: significant |aboratory changesTtarsdoosikmn7 AEs

t y / y
cor| BTSRRI G P ULt O RO SRR ML (BBl 00
to padDLT] tmaﬁ enel pre¥ibuslowted dyse 18kal ehyll hu Idpﬁmetdmvt:hé Mm Aasmgnﬁd;ubpctsam;ent i al

cohorts of 1, or 6 subjects at v ryi nggugose | evel s. As many as 10 dose
cohorlfesacﬁﬁ*?dlg’ethﬁé@@dffl@ﬁ gfq ‘?F@mfet?é LS VR t%i/)bj ect

i 01 fbhddy O Lb6id i LAGR A LRGSR ] 4 D) p% egﬁ%r? 43). XA wgar s

r ef r addse agsotlateﬁtvattdﬁlednﬂtlaemdmh toxwtyfls) sxpmd@harrd)clsatrad]ﬂurddsa ¢verlatign fosthe

of - <hevt Rl HenSEF SHCSI ) BF PUCRLD SRRLFRRT (5 OOt T Bl B —

SUPPOR IG Vi tIhbrrUf) 2 10@ Qf(ﬁle@f 1nﬁial‘ S éi@s\’ex%knelﬁb f&tE]L"Etthé?rQMbte eséa@ﬁo@ 13 tHeOxt
(wi thout’ transfusion with 2 weeks of stud rg idib hemogl obin >9.0
eqqye

g/ dL ¢cdostvil ppesiced.i Hlag@’ns@mts gpedynce [adlizﬁzt]le mﬂi S@JPQt%VViﬂéb@ ncl ude :

*ecer Orran s s RPRoRE weBHEE Rt ot OREIDEY bETedt ofieilpdd Blr, B’ ©

Synpt ea@biich Wil 66Tuf. eﬁtcfme ob hidtirlo Nk asditens sﬁtg eeth b Ngoloarexperiaitt atDERt ment
i nclusive of hut not limted to surﬁqry, radi ation, .and corticosteroids;

hi st othyn Bre pseyiowr lewsr desedevel will bedefned as theoMiky Additenal publissts maybsst abl e

YR, f t
Ao AR YD PR o Tl R e B e i thi n 7
days [@023Tjudy dEyralsubgeot Domh]atmm Orick arByp yipsesipeditias bebmimtamd fadmand

medi ca ecti.on boSehp! mcr at| e >1.5 ULN, el evated

livert iﬁﬁ;ﬂﬁ]éés gﬂg%%iqtfn%ﬁﬁtz@%)?bﬂﬁ\ﬁl qnﬁyé’ﬂé%‘ﬁ?f e41gay ﬁ?/er

et as&s%§1§§d tGHeHi SRSt ﬂf@ﬁ&%aa%%ﬁﬁroﬁngte %de‘ferh’k&d’&'a/ fhe plintibaSiReRAGRA0Y). [Ghcki ver

or bone netastases; total bilirubin >'1 X system ¢ chenot her apy

W| t h| aMXED cta;egermﬁn@lt ald puljegts in t@aztudamam@wwdatgéas mrcfmratﬂ@n@m‘fe et onycin
ﬁtlon therapy within 28 days of study day 1; antibody therapy for

the t ment of an underlying malignancy within 1 nonth of study day 1,
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therapy is not permtted throughout the course of the study. [00223]

I nves@ndgthﬁﬁ desalevel sbsequenidy slgarcdiadixirhdase esgalations petwirpp PO%S fﬂ‘lg\}’ieded in
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previous dose level untll 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.

[00229] 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, ECOG 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, ASIT,

ALT, alkaline phosphatase, total bilirubin, and cholesterol, HDL, and LDL), urinalysis with
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[00224] Starting Dose ("Cohort A): In cohort A a single subject wll
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the last dose of BA.
[00235] 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. Tumor 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, 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.
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[00228] Overall Dose Escalation Limtations : Wien a grade 2 toxicity has
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subjects will be enrolled into the study and receive study drug on Day 1.
Pre-dose and post-dose tests will be perfornmed as outlined in the study
protocol. Dosing of BAw |l occur twice weekly at days 1, 4, 8, 11, 15, and
18 of each 28 day cycle; and adm ni stered over an infusion period as |ong
as 2 hours. On day 29, subjects will start cycle 2 and resune dosing at
days 1, 4, 8, 11, 15, and 18 of that and each subsequent cycle. Subjects
may participate in this study until they experience a drug intol erance or

di sease progression or wthdraw consent. Subjects neeting the nodified

RECI ST criteria of disease progression nmay continue in the study if they
are denonstrating clinical benefit. [00233] The first schedul ed tunor
response neasurenent for neasurable disease will be
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performed during week 8 (study day 50 5 days) of the study, and every 8
weeks thereafter. Tunor response according to the nodified Response

Eval uati owmoGoo7mundéa i n Solid Tunors (RECI ST) criteria wpCh/useood®emot o
esta%@h@h_sease progression by CT or MRl (the sanme technique used during
screenrng nust be used). For non-neasurabl e di sease, best nedical practices
w il be used to deternmne tine of disease progression. [.00234] End of
Study: AlIA gt?&}(@cqftsffeé%w aa%aw@WmEl%%ﬁSna‘f’ﬁ&?ﬂwo BrBWELhiR & eda‘]s“e% #ibed in

the. RERLOMOImGRITRE 8BMpDRGPLAnSRL SO0 GinildEa) ast dose of BA

Addi t1onally, subjects w have overal|” tunor response assessed via
clinical imaging if not done wi thin 30 days prior to the |ast dose of BA
[ 00235] Statistical Considerati¢ns: Descriptive statistics will be

calcul ated for safety, PK, and gbD-epngipoi nts. Response data, to establish
time to progression, wll be reported descriptively in the form of

| istings. Tunor progressjon dat@a will he categorized using the nodified
RECI ST criteria. [00236]°R s W | | bggpestimated using

non- conpartnmental methods. Ht ters will be sunmarized by the
arithnmetic nean, standard d coefficient of variation, maxinmm

m ni mum nedi an, and geonet ik . Summary statistics will be calcul ated
w th SPlus version 5.1 . [00&37] If appropriate, data may al so be
anal yzed by a non-linear m xed-¢ffects nodeling approach (popul ation
approach) to conpartnental analysis. Qher analyses will be done
descriptively as appropriate.[C>®) 'sW" )vill:"b-6 an'aTyfed after all
subj ects hayve regceiv t | t_on t : dose
ever (or THEERIRT BiaS: Rigu BarSRiucBileful S RABE Rbnhe B pondul?

coi aniyzleog@{ I:iiydgh;ey, Qﬁﬁmﬂf ,(ﬁit'rcg liodef bioheo, SRt ichlophaCe -©f) atltyd, (€% udy) allkagi (tqg,gnal
anal yses W e perfor on an ongoi asi s as_necessary to. .provide

i nf orfrat $XsiPallsH, %i@sl?hﬁﬂylo?"%?rﬁ’cnlﬂléeatsﬁ“éﬂ ‘étntgf g@?k@] TRe 6’9‘2{{&% U8Sare in
No Waye L ﬂ?@roggn,la't [Bakt dnB®f B s‘%sﬁ‘rgé'nté RS LAPLysIRYE Ml ANteadiWnbher, it
can be apprecr at to one of ordinary skill in tHe art that many changes
and retistithestpositionedundjirent tordetrd realehps woido handtphdeneetticadlyfaceaptabhesadsi rit or

scope of the appended cl ains, .and sych changes and difications are
Cont RPYATSeHOTIr A QTRES SR PP, MOS8t BIRENER JBfoton. [ 00240] 1t will be
apparent t9hQes @fd Ghdénatdledidd frbmithe bd8p 3bhsisthalofARAYrisheHMges and

modi fications can b e nmade thereto wi thout departing fromthe spirit or
s copesndpmehidina ppestedrvical cancer, pancreatic cancer, bladder cancer, eye cancer, central

nervous system cancer, kidney cancer, thyroid cancer, and a lung cancer.

2. A method of treating a cancer comprising administering to a subject in need thereof an

effective amount of a composition comprising a compound of formula (Ia)

(@]
C a— N H2
. ‘
5 1 1)
R4 Ro
Ra

wherein Ry, Ry, R, Ry, and Rs are, independently selected from the group consisting of
hydrogen, hydroxy, amino, nitro, iodo, bromo, fluro, chloro, (C; -Cs) alkyl, (C; -Cq) alkoxy, (Cs
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clainms.1l. A nethod of treating a cancer conprising admnistering to a
subject in need thereof an effective anount of a conposition conprising a
conpound wo 2femimidea (1a) wherein Rl, R2, R3, R4, and RSparas2eccdependent|y

sel ectegd. f 5N LGEoUR.. coRsk stk ng,. of eq, r gxy Nifr 0,
oo, oA o PRl B4R aRslo HEGY VTR, RO Y i Sty
cycl aad Kiwlays BOEopBERY leastWie beihe fhle sibaBtertyare afwdykaitid, \wad Rllcadfdne R3, R4,
and R5 substituents are al ways hydrogen, .at | east one_ of the fi;{

, e
substsubsignens pasisionsdrdjaceni topaitra il weys 18derangd hagnassytically acceptibis $alffe d

adj ac o It i LY@y iteRd d i.¢ally acceptable salts,
sol vast%ewsa}etsi lssorrgi}sé?a(a@é% 1%mer S, h'rtfcg’t %ﬁ% t%@mgﬁgf%&&’or prodrugs thereof,
wher ei n saikereianagl canserietetataldidmaome gloep gomigingmi sinstmmerygdlaral duetali an

cancer, .endonetri um cancer, ,cervigcal cancer, ncreatic cancer, bl adder
cancé}aFCUé‘SI%a’@é‘?ﬂ?E%nTRhE@H’tng%c“?‘Péﬁ‘ %gl%ttygﬁ,,lggﬁggﬁr,a WGtel payF ot «?Fe,a_s hyr oi d
Canc &y ik &rdiﬂ&lﬁa,gﬁgxﬁﬁeocﬁkz 1EKERED RO hetipRRlIbMb @ af 80&RI CONPI i Si ng
adm nistering to a subjéect in need thereof an effective amount of a

c onp asiehom@rcitampyransivarjamadeoagaocinome ftheft basrmigraied ato weeabdiominrd cavly, arR3, R4,

and R5 are, .independent|] elected fromth consi-sti.n . r.ogen,
nydlr g ARG raRon R s et P Bler BRSSP RE°"
al ko?ﬁncﬁe@ﬁc &lot, &y &lefladdidihoma i a phiRrékib'datt, headdnotmoineiatih ehefdemdcdRl, R2,
R3, R4, and R5 substituents are always hydrogen, at |east one of the five
substéepithelim, anded WngsYRechi tro, and at | east one substituent positioned
adjacent to a nitro is always iodo, and pharnaceutically acceptable salts,
sol vates, isoners, tautoners, netabolites, anal ogs, or prodrugs thereof,
wher e3.n salhAn&BoC 6f tréfing @lcandee dorhposing hémiriaegngiorssiubjechin netd eenaifaar y
gl and ductal carcinoma, breast infiltratin arcino f lobul ar type,
br eastfqcHY ¢ anquetal acymposising coppEsiag aﬁﬂ@i‘?ﬂ%&fﬁ%’%&\lﬁgﬁ, pronyl eocytic
| eukemi a in the peripheral bloog an ovarian adenocarci nonma, an ovari an
adenocar ci nona that has nigrategjinto t he abdom nal cavity, a prostate
adenocarinoma, a transitional cell carcinoma of the bladder, an epitheliod
carcinoma in a pancreatic duct, jan nocarci nonma in a pancreatic duct, an
adenocarcinonma in the cervical gpithelium and a |ung cancer. 3. A nethod
of treating a cancer corfd si ng-adm nifering ? a subject in need thereof
q ﬁ%'a conpound of formula (Ia)
wherein Rl, R2, R3, R4, and i ndependently sel ected fromthe group
consi sting of hydrogen, hydr ino, nitro, iodo, bronmo, fluro, chloro,
(C1L -C6) alkyl, (C1L -C6)_3 Ny C3~C/) cycloal kyl, and phenyl, wherein
at least two of the fivedRl, R2,J R3, RAZ and R5 substituents

wherein Ry, R;, R, R4, and Rs are, independently selected from the group consisting of
hydfogen, hydroxy, amino, nitro, iodo, bromo, fluro, chloro, (C; -Cs) alkyl, (C; -Cs) alkoxy, (Cs
-C) cycloalkyl, and phenyl, wherein at least two of the five Ry, Ra, R3, Ry, and Rs 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,

wherein said cancer is selected from the group consisting of a breast infiltrating

carcinoma of lobular type, breast intraductal carcinoma and breast mucinous carcinoma.

4, A method of treating a cancer comprising administering to a subject in need thereof an

effective amount of a composition comprising a compound of formula (Ia)
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are always hydrogen, at |east one of the five substituents are al ways
nitro, and at | east one substituent positioned adjacent to a nitro is

al ways i ono,20emdighar maceutically acceptabl e salts, sol varas006901v07 S,

taut omers, netabolites, analogs or prodrugs thereof, wherein said cancer
IS selected fromthe group consijsting of a breast infiltrating carcinoma of
| obul ar type, breast |ntraductacharcinona and breast nuci nous carci noma.

4. A nmethod of treating a cancef—Ttombki sing adnmnistering to a subject in
need thereof an effective anmount of a conposition conprising a conmpound of
formula (la)wherein Rl, RRZ, R3 &4, an®,R5 are, independently selected from
the group consisting of hyd hydf oxy, antldb, nitro, iodo, brono,

fluro, chloro, (ClL -C6) alkyl, C6) al koxy, (C3 -C7) cycloal kyl, and
phenyl, wherein at |east t five Rl, R2, R3, R4, and RS
substituents are al ways hydrogen, &t east one of the five substituents are
always nitro, and at | e&§t one Jubstitirent positioned adjacent to a nitro
is always iodo, and pharmaceutigally acceptable salts, solvates, isoners,
tautomers, metabolites, anal ogsr,or prodrugs thereof, wherein said cancer
IS selected fromthe group con5|st|ng of a colon cancer, prostate cancer,

l'i ver cancwherelneRik ®pj Ry, R@l and R, arg indepehdentyseledied Tiom ﬁtmelg‘rmnb cohsiaimyg of

ELih&Bw%@eéyhﬁge& e SOR R e ISl s e G,
met hogh 8 Ey gt Lﬁtmﬂfﬁbﬁfwme&méqe #%&m&%gmq@pkﬂﬂ%@ﬂ Msihfhtsng an

ef fecti’ ionine sultoximne. 7. od of any of clains
1, 2,ar8 alvmyszhyvlhgee,l at lepsti che ©F ﬂmoﬁwmlswbstituént‘a arcralivaysSiitrd,Mndat teagidnee Fahy f
cla sal admnistration is.intraven

met h o%‘bé?mﬁ??foé\m&‘?‘;f‘%ceﬁt t"? mgo it 4 a @:&8 i ﬂldé}hﬁg’flve%fﬁnlly 8%’%5’”3% ?altgrsre ras e
( PARRYo1vé £ tdahferd, Sautdiiérb)i th&tebdtitess ahdlo &) BPPleaEhgk thes@fd subj ect. 10. The

met hod of any of claims 1, 2, 3, or 4 wherein a tunor cell under goes
apopt osi s, wheteln sydtancerris selectechfigmghe BEMPEONYsng of 4 Clan sNeR: Prostate The

met hod of ot her conprising adm nistering an
effec?wvgr§Héhﬁ?cm'%ukln% %%?%ﬁ%@%%%%gﬁ%d of forrmula (11): Fornula I
wherein Rl, R2, R3 and R4 are independently selected fromthe group

consi sting of H, halogen, optionally substituted, hydroxy pt. i onal

subst $+ ut eGhameted of ﬁ{l}’ ehelrings ks dhds el iusdey Qﬂ}@}ﬂs&}%‘){ ge%ﬁﬁﬁ? gy fhgrapy,

SUDSC LI SH AP Be 09l ANBhlAoRRR, of NSl CAnGubgber oaryl and opti onal Iy

subst | , vate i soner, tautoners,
net abolite, or prodrug thereof.

6. The method of any of claims 1, 2, 3, or 4 further comprising administering an effective

amount of buthionine sulfoximine.

7. The method of any of claims 1, 2, 3, or 4 wherein said compound is of formula:
I
C_NH2
NO,
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WO 2007/011962 PCT/US2006/027907
8. The méthiod of 'any 6f cldifdis 1, 2, 3, or 4 wherein said administration is intravenous.

9. The method of any of claims 1, 2, 3 or 4 wherein a poly-ADP-ribose polymerase (PARP)

molecule is inhibited by said compound in said subject.

10.  The method of any of claims 1, 2, 3, or 4 wherein a tumor cell undergoes apoptosis, cell

cycle arrest, and/or necrosis in said subject.

11. The method of any of claims 1, 2, 3, or 4 further comprising administering an effective

amount of a benzopyrone compound of formula (II):

Ry
R, o (0]
R; Z
Ry
Formula IT

wherein Ry, R;, R3 and R, are independently selected from the group consisting of H, halogen,
optionally substituted hydroxy, optionally substituted amine, optionally substituted lower alkyl,
optionally substituted phenyl, optionally substituted C4-C( heteroaryl and optionally substituted

C3-Cg cycloalkyl or a salt, solvate, isomer, tautomers, metabolite, or prodrug thereof.
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