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COMVBI NATI ONSOF DRUGS FORTHE TREATMENT OF NEOPLASMS
Summary of the Invention The present invention

wo e@s01532 t he conbi nati on of pentam di ne, or aPCT/US2004/023524

pent am di ne anal og or netabolite, with an
antiproliferative agent for the treatnent of a
neoplasm ' Accordingly, in a first aspect, the
invention features a nmethod for treating a patient
having a cancer or other neoplasm or inhibiting the
devel opnent of a neoplasmin a patient who is at risk
for devel oping a neoplasm by adm nistering to the

"Goyn R re AEOBINE TSR Ry PR B oo e
R1 Ly ks gy PIeNT ORRBORdsfis L T M T

i ndependently, H or CpC6 al kyl, each of R 5, R7, R8,

and R9 is, independently, H G -C6 al kyl, hal ogen,
Cl-ce Summary of the Invention

The present invention features the combination of pentamidine, or a
pentamidine analog or metabolite, with an antiproliferative agent for the treatment
of a neoplasm. ‘

Accordingly, in a first aspect, the invention features a method for treating a
patient having a cancer or other neoplasm, or inhibiting the development of a
neopiasm in a patient who is at risk for developing a neoplasm, by administering
to the patient:

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

(CHZ)m _(CHy),
l
AP p3 4N
SR R \R2 0

or a pharmaceutically acceptable salt thereof,

wherein A is

Dy \Nj(\Y'/ ) S\i/fw or Q
1'{5 RS N RS R

each of X and Y is, independently, O, NR'®, or S,

each of R® and R' s, independently, H or C;-Cs alkyl,

each of R%, R”, R®, and R’ is, independently, H, C;-Cg alkyl, halogen, C;-Cg
alkyloxy,Cs-Cis aryloxy, or Cs-Cig aryl-C;-Cg alkyloxy,
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al kyl oxy, C6-Ci 8 aryloxy, or C6-Ci 8 aryl-C C6
al kyl oxy,p is an integer between 2 and 6, inclusive,

weawk/oofs7Tm and n is, independently, an integerPOPUSEON023524
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“al kyl oxep¥h of

0 and 2, inclusive, 1 9 each ofRand Ris 11 N R N
R12 wherein R12 is H G -C6 alkyl, QCg cycloal kyl, C
-C6 alkyloxy G -C6 al kyl, hydroxy G -C alkyl, CpC 6
al kylamno C C6 alkyl, amno CG-C alkyl, or C6-C 8
aryl, [ l4, ycl oal kyl, CpC 6
al kyl o@ﬁ a@#?ﬁi%%@?%é’?@l%ﬁ hydr oxy CpC 6
al kyl , cepofnpdddvh aimiependelyabk Mteg@BetReédCaid 2, inclusive,
al kyl , car bo&rgtpc 6 .al kyl oxy), carbo(C6-C 8 aryl CpC 6
bod®34is G 8 aryl oxy), or C6-G 8 aryl, and
R11 is H OH,0r CC 6 al kyloxy, or R11 and R12
togetheréle“pﬁesent =i NENN", Ri4V5RI6 * 19 R
wherei n"@ach gof R14, R15, and R16 is, independently,
H CpC 6 ‘klilll hal ogen, or trifluoromethyl, each of
R17, R18,/1R19, and R20 is, independently, H or CpC 6
al kyl , ar1$d R21°is H, hal ogen, trifluoronethyl,

OCF3,
NO2, alkyl: [ | pal 6al -
oo 6 AR is HOE G AL B8 COCeIGBRCRIGE Iy Cu-Cs
alakl?{jlahj/diﬁxm-% ﬂkzly II% —@J‘a'lhplaaﬁiﬁ.‘o Glé &Eé;&l}lkyl, Elmnﬁc? Cﬁé% alkyl, or
ar eac an i's, 1ndependen , Br,
G- Carmyh B WD |- Canbole 1-Cory Hoatky GuiCt lkatanss C1-Co
1;0 ]?316816}‘?’ Itﬂ%léga(lfglgﬂ. %@%{9 éf%)-%;/’é‘lﬁéﬁ [g}gaé%k%a%ﬁo '%11-C6 alkyl, amino
ant LEg Qiﬂyi,%ﬁid(@?—(i%%@l&tdﬁ)z {:5%6(@6—@'?3\’&1%1’ gﬂ_§6 Balkyloxy), carbo(Cs-

anti prol rfierative agent is not a

ar@ s prydbk§)e vaCs¥@ s agdrandsk Hrip e O orGE pQp alkydgentos Rt end R'?
those listed in Table 1. Goup A antiproliferative
together represent

R1)4:\R15 ’ N—\RIG ’ N ’R”ﬂ}m’ . @
r2! ,

wherein each of R', R®, and R® is, independently, H, C]'Cﬁ alkyl,
halogen, or trifluoromethyl, each of RY, RIS, RY, and R® is, independently, H or
C,-Cg alkyl, and R is H, halogen, trifluoromethyl, OCF3, NO,, C;-C; alkyl, C;-Cg
cycloalkyl, C-Cg alkyloxy, C;-Cs alkyloxy C;-Cg alkyl, hydroxy C;-Cg alkyl, C;-
Cs alkylamino C;-Cg alkyl, amino C;-Cg alkyl, or C4-Cyg aryl,

each of R® xand R* 1S, independenﬂy, H, Cl, Br, OH, OCHj3;, OCF3, NO,, and
NH;, or R*and R? together form a single bond; and

b) one or more Group A antiproliferative agents.

~ By “Group A antiproliferative agent” is meant any antiproliferative agent

that is not a Group B antiproliferative agent.



agents of the invention also include those al kyl ating
agents, platinum agents, antinetabolites,

WO osiosner ase i nhi bitors, antitunor anti bi ot i B&T/US2004/023524
antimtotic agents, aromatase inhibitors, thymdyl ate
synt hase i nhi bitors, DNA antagonists,
farnesyltransferase inhibitors, punp inhibitors,
hi stone acetyltransferase inhibitors,

| ﬁ%@@g of G%_(Rﬁﬁgl dﬁ%ﬂfsbd'ré Bloze 1i§%eﬁgﬁ YEhROB! @Ff?f%l? QUG53 Bliferative

ors, a agoni sts and antagoni s

engehfielfithe AveatioPuRob inclidgthvss aikyldtiig dp@inés, ?l‘eitﬂlum agents,
receptor agonists, immunonodul ators, hornmonal and
arantinwtahoides, sepmsamerpspmbibitoasyiaptiiaet sntitdotics, gndwitatic agents,
ki nase inhibjtors that are ngt G qup. B :
R EPT KB hgRiIa syBtipes ubiters, BRVA puisgonists e
2) b fi c [ ' ' oy

S Rl e tet s T s b RO HeRA R0 AR AR Chihibitors,
AlrksthRbpriogeiagrerihbibitory tidpaudtesdid ©redubart hthibiaca) TNF digha
streptozocin | omystine tenozol om de cycl ophospham de
s agoBistsandcitegenss.cndotislia A rqcepior anpiganisti ietinpda peid receptor

N
( Habh BN L2006 Ribhsd Rt tiht B¢ AdBrRub B Thiih¥erative agents,
ZD-0473 ( Anor MED) AP-5280 (Access) oxaliplatin

10 caskefihed hareAn{seatabledl)i t es azacytidine trinmetrexate

Table 1 (Group A)

busulfan procarbazine
ifosfamide altretamine
hexamethylmelamine estramustine phosphate
Alkylating agents thiotepa mechlorethamine
dacarbazine streptozocin
lomustine temozolomide
cyclophosphamide semustine
chlorambucil




fl oxuri di ne deoxycof ornycin 2-chl or odeoxyadenosi ne

pent ostatin 6-nmercaptopurine hydroxyurea 6-thi oguani ne
wale@shatsine ( Super Gen) cytar abi ne cl of ar abi ne PCT/US2004/023524

(Bi oenvi si on) 2-fluorodeoxy cytidine irofulven (M3

Phar ma) net hotrexate DVDC ( Hof f mann- La Roche) tonudex

et hynyl cyti di ne (Tai ho) fl udarabine gentitabine

raltitrexed capecitabi ne Topoi somerase ansacri ne

exatecan nesylate (Daiichi) inhibitors epirubicin

qU|naned (ChenGEnex) etopos%%gl%;ﬁgtecan ( Si gma- Tau)

t ntrone—artronotecaly Acto
(|Be Eﬂlmﬁ#ﬁ%ﬁﬁ =b b ﬁgt hyl - 10- hydr oxy- c:@aba jan %ygglm Matthey)
TAS- 103 (Talh %néémﬁazoxanet (TopoTargggﬁsah$awmﬁdmgauhm@
(|Spectrum pi xprprane (Novusphar ma) J- 3071088 (Sumitomo)
((Mer ck&Co) r ebgR-OdthsiorMEMal ogue ( Exel ARSZD (Bis)1350
(|Bi oNumer i k) BBP@%%WG (Novusphar ma) CKD- 602 (Chong Kun
||Eng) rubitec kko)
I notecan (CPT-11) topotecan—-~Antituror—dact :neﬁycin
( MWFT%WE% n D?lzw(E Pfafi de anti biotics ?81 VﬁBF Ci.
ant hr apyr azol e, galinor ubj cin. (daunonyci . axan ?%zole
. 2-thiot errosine to
tiher ar ubi ci n 9§Q%Qﬂgﬁ&@e hydroxyurea
6-thioguanine decitabine (SuperGen)
cytarabine clofarabine (Bioenvision)
2-fluorodeoxy cytidine irofulven (MGI Pharma)
methotrexate DMDC (Hoffmann-La Roche)
tomudex ethynylcytidine (Taiho)
fludarabine gemcitabine
raltitrexed capecitabine
Topoisomerase amsacrine exatecan mesylate (Daiichi)
inhibitors epirubicin quinamed (ChemGenex)
etoposide gimatecan (Sigma-Tau)
teniposide or mitoxantrone diflomotecan (Beaufour-Ipsen)
7-ethyl-10-hydroxy-camptothecin TAS-103 (Taiho)
dexrazoxanet (TopoTarget) elsamitrucin (Spectrum)
pixantrone (Novuspharma) J-107088 (Merck & Co)
rebeccamycin analogue (Exelixis) BNP-1350 (BioNumerik)
BBR-3576 (Novuspharma) CKD-602 (Chong Kun Dang)
rubitecan (SuperGen) KW-2170 (Kyowa Hakko)
irinotecan (CPT-11)
topotecan
Antitumor dactinomycin (actinomycin D) azonafide
antibiotics valrubicin anthrapyrazole
daunorubicin (daunomycin) oxantrazole
therarubicin losoxantrone
idarubicin bleomycinic acid
rubidazone MEN-10755 (Menarini)
plicamycinp GPX-100 (Gem Pharmaceuticals)
porfiromycin epirubicin
mitoxantrone (novantrone)
amonafide




i darubi ci n bl eomyci nic aci d rubi dazone MEN- 10755

(Menarini) plicanycinp GPX-100 (Gem Pharmaceuti cal s)
W@eoosiotsmy ci n epi rubi ci n m toxantrone (novant r BEIEYS2004/023524

anonaf deTable 1 (cont.) Antimtotic colchicine E7010

(Abbott) agents vinblastine PG TXL (Cell
vi ndesi ne 1 DN5109 (Bayer) dolastatin 10 (NCl)
rhizoxin (Fujisawa) A 204197 (Abbott)

(Abbot t)

Ther apeuti cs)
A 105972

m vobul i n (Warner-Lanbert) tde22365 1 (BASF) cenadotin

([BASH)tD 2485 LcdoAhAMEd] ca) RPR 10988 0] ¢Aei) S)
BRe®6526 ( Ei spvipblaf® 258 (Aventi s) conbPG-EKagledl tTharaphics)
((BMB) epot hi | oﬂedeBﬂe( Novart i s) i sohonohBIN Yhb®dyei)n- B
(|Phar maMar) T Parl k) ZD 61264 %@74%2@'#%30@ T
138067 (Tul ar ]gﬁéﬁ i) crypt (Eli
i1 1y) IDN-51 AR P uni ne (F 51 ﬁgdm)
({Presci ent Ne statin PE
Hor mone) azae D@hﬁtﬂs%&mﬁ (BVB) BMS 24755 A4 (BMS)
BNP- 7787 ( Bi oNypb®ildnkB (IBJVBhsl84476 ( BI\/S) iséBbméhah&MdfiME (PharmaMar)
(OXi GENE) BMS 18879T(BMS) dol ast ati n-Zz1 6126 MshdZeneca)
tlaxoprexi n ( Prbt#&p )“tg@A)? g{l 11( )OXI GENE) S%NW%gg%hl) )
i t hKI (ﬁgf? ® N - ndena

(4 axoSm t vinflunine (Fabre AVLB (Prescient NeuroPharma)

auristatin PE (Teikoku Hormone) azaepothilone B (BMS)

BMS 247550 (BMS) BNP-7787 (BioNumerik)

BMS 184476 (BMS) CA-4 prodrug (OXiGENE)

BMS 188797 (BMS) dolastatin-10 (NIH)

taxoprexin (Protarga) CA-4 (OXiGENE)

SB 408075 (GlaxoSmithKline) docetaxel

vinorelbine vincristine

Aromatase aminoglutethimide YM-511 (Yamanouchi)

inhibitors atamestane (BioMedicines) formestane
letrozole exemestane
anastrazole

Thymidylate pemetrexed (Eli Lilly) nolatrexed (Eximias)

synthase inhibitors | ZD-9331 (BTG) CoFactor™ (BioKeys)

DNA antagonists trabectedin (PharmaMar) edotreotide (Novartis)
glufosfamide (Baxter International) mafosfamide (Baxter Intemational)
albumin + 32P (Isotope Solutions) apaziquone (Spectrum Pharmaceuticals)
thymectacin (NewBiotics) 06 benzyl guanine (Paligent)

Farnesyltransferase | arglabin (NuOncology Labs) tipifarnib (Johnson & Johnson)

inhibitors lonafarnib (Schering-Plough) perillyl alcohol (DOR BioPharma)
BAY-43-9006 (Bayer)

Pump inhibitors CBT-1 (CBA Pharma) zosuquidar trihydrochloride (Eli Lilly)
tariquidar (Xenova) biricodar dicitrate (Vertex)
MS-209 (Schering AG)

Histone tacedinaline (Pfizer) pivaloyloxymethyl butyrate (Titan)

acetyltransferase SAHA (Aton Pharma) depsipeptide (Fujisawa)

inhibitors MS-275 (Schering AG)

Metalloproteinase | Neovastat (Aeterna Laboratories) CMT-3 (CollaGenex)

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

Ribonucleoside gallium maltolate (Titan) tezacitabine (Aventis)

reductase inhibitors | triapine (Vion) didox (Molecules for Health)




vi norel bi ne vincristine Aromatase am nogl utethi m de
YM 511 (Yamanouchi) inhibitors atanestane

W@ Bioshedrzi nes) fornestane | etrozol e exenest anBCT/US2004/023524
anastrazol e Thym dyl ate penmetrexed (Eli Lilly)
nol atrexed (Exi m as) synthase inhibitors ZD 9331 (BTG
CoFactor (tn) (Bi oKeys) DNA antagoni sts trabectedin
(PharmaMar) edotreotide (Novartis) gl ufosfam de

(Baxter—internmationat )y mafosfamde(Baxter
International) albumn + 32P (1sotope Sol utions)

Bpazi quone ( Spectrum Phar magsdii(t&d) S) t hynmectacin

Newigihet | cs) | Qirbizia@nayThgaparicne ( Pal I gentig (Celgene)
Fapriesmiagonan s CPCa9€(Calepenbi N ( NuOncol ogy Labs)

ti pifarnib (Johnson & Johnson) inhibitors lonafarnib

Bdbibalin Ag- Pl ¢algsdntap &4tibptDy| al cohol ( DOR-E18 G Rinznavedi)

BAcErigrInagmist \ﬁ FaPA(APageIcehhi bit ors CBT-1 (CBA Phar mm)

—tri h\/drnh | nrl de (ElLi Lﬁf!\/\ T
£ *tcg‘*’aéfg% | A er o) bt

Pey

\ﬁﬁhdgyl UOXYITE 'uftEHewﬁ’UL yI ate \ Ti [dll) dbﬁéx)%o e T ﬂ)ﬁA&%ﬁ

SAkdiNaloAL 0N Phafamh tRept i de (Fuji $&) Awipb;eﬁ hnol
VB- 2%5 ( Scher nwgqﬂ(@%ogﬁa%al | opr ot ei nase?ﬂﬁaexgasztgag resrHechnolosy)

(Aet er na Labgr&h@ikie@)a vadihe Bidn@a) | aCe bmxer victitd (Ditek@N)s
mar i mast at (BlCTl’ B VBBoPleo) BNVS- 2752 8drelin@Bibdtarech)

Ri bonucl eosi d &(Imtnwmﬁqﬁhl tolate (Tit&h -Zi@mna)t abi ne
(Aventis) red

i6 V E & trlapl (é “’r’i‘cs)d dox
(Mol ecul es fo f‘ynlﬂé Yiime %‘ Tﬁ% nt. )Sﬁ? asygen)

virulizin (LOEM Q‘Eﬁg@ revi m
agoni stsiantagonrsts 534 (L,el gene)

Hormonal and estrogens dexamethasone

antihormonal conjugated estrogens prednisone

agents ethinyl estradiol methylprednisolone
chlortrianisen prednisolone
idenestrol aminoglutethimide
hydroxyprogesterone caproate leuprolide
medroxyprogesterone octreotide
testosterone mitotane
testosterone propionate; fluoxymesterone P-04 (Novogen)
methyltestosterone 2-methoxyestradiol (EntreMed)
diethylstilbestrol arzoxifene (Eli Lilly)
megestrol tamoxifen
bicalutamide toremofine
flutamide goserelin
nilutamide leuporelin

Photodynamic talaporfin (Light Sciences) Pd-bacteriopheophorbide (Yeda)

agents Theralux (Theratechnologies) lutetium texaphyrin (Pharmacyclics)
motexafin gadolinium (Pharmacyclics) hypericin




Endot helin A atrasentan (Abbott) YM 598 (Yamanouchi)
receptor antagoni st ZD 4054 (AstraZeneca) Retinoic
wa@edod/oismz eti ni de (Johnson & Johnson) alitretiPOI/NS2004/023524

(Li gand)

receptor agonists LGD 1550 (Ligand)

| nMmuno-

i nterferon dexosone therapy (Anosys) nodul ators
oncophage (Antigenics) pentrix (Australian Cancer

Technology) GWK (Progenles)

ISF 154 (Tragen)

noe

aterocarctnota vcu_.u e \ul g

vauuin

f%%ﬁkkm%a

nmmuno) CLL t
Hor nonal and
conj ugat ed e<
est radi ol net
pr edni sol one
hydr oxypr ogeg
medr oxypr oges
[ est ost erone
Novogen) net

¢t
fiibicors, | MTUNG “1d8%do

Bi ot ech) MGV |(ZBn

nmuno) b- al etelstind (Qridopeadt Salehde) Mel anoNEEYASCICahalpyTL

A S roret A L oot ar)
R B o) PEBAL e o
9 @M%}lec@y nchrovax vapei70eEe hbids)

natﬁ?lf)

reedpy Riasogen) p2l RAS MIAGKE Gellgi@minvax)

é%ﬁ?@ @ﬁ%mﬁ@kanethasone QKEFHdNWBW@I
S’F‘éﬁ i sone agent $b ?5? y
Ot ne chlortri ne)
. erieca). Genentech)
I en& nogl ut et h! gl\ngMO(Medarex)
tv@cﬁl Ne@RisP te leuproli €4 (Genentecl

IPEIIBM@oARHs) €0t | de t est oshvareng (mai@k)ane

V01 shkeSmithklnex y mest er quBX-H&FJAbgenix)
mBtes(Masther one 2- met hox yetl Caldiatlone)

Ent r eMed) di

aest rol

dpszpmabi(Penacklol arzoxifene (Fli 1illy)

t_anmxi f en

Miscellaneous agents

SR-27897 (CCK A inhibitor, Sanofi-Synthelabo)
tocladesine (cyclic AMP agonist, Ribapharm)
alvocidib (CDK inhibitor, Aventis)

CV-247 (COX-2 inhibitor, Ivy Medical)

P54 (COX-2 inhibitor, Phytopharm)

CapCell™ (CYP450 stimulant, Bavarian Nordic)
GCS-100 (gal3 antagonist, GlycoGenesys)

G17DT immunogen (gastrin inhibitor, Aphton)
efaproxiral (oxygenator, Allos Therapeutics)

PI-88 (heparanase inhibitor, Progen)

tesmilifene (histamine antagonist, YM BioSciences)
histamine (histamine H2 receptor agonist, Maxim)
tiazofurin (IMPDH inhibitor, Ribapharm)
cilengitide (integrin antagonist, Merck KGaA)
SR-31747 (IL-1 antagonist, Sanofi-Synthelabo)
CCI-779 (mTOR kinase inhibitor, Wyeth)
exisulind (PDE V inhibitor, Cell Pathways)
CP-461 (PDE V inhibitor, Cell Pathways)
AG-2037 (GART inhibitor, Pfizer)

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

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

bryostatin-1 (PKC stimulant, GPC Biotech)
CDA-II (apoptosis promotor, Everlife)

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

ceflatonin (apoptosis promotor, ChemGenex)
BCX-1777 (PNP inhibitor, BioCryst)

ranpirnase (ribonuclease stimulant, Alfacell)
galarubicin (RNA synthesis inhibitor, Dong-A)
tirapazamine (reducing agent, SRI International)
N-acetylcysteine (reducing agent, Zambon)
R-flurbiprofen (NF-kappaB inhibitor, Encore)
3CPA (NF-kappaB inhibitor, Active Biotech)
seocalcitol (vitamin D receptor agonist, Leo)
131-1-TM-601 (DNA antagonist, TransMolecular)
eflornithine (ODC inhibitor , ILEX Oncology)
minodronic acid (osteoclast inhibitor, Yamanouchi)
indisulam (p53 stimulant, Eisai)

aplidine (PPT inhibitor, PharmaMar)
gemtuzumab (CD33 antibody, Wyeth Ayerst)
P@G2 (hematopoiesis enhancer, Pharmagenesis)
Immunol™ (triclosan oral rinse, Endo)
triacetyluridine (uridine prodrug , Wellstat)
SN-4071 (sarcoma agent, Signature BioScience)
TransMID-107™ (immunotoxin, KS Biomedix)
PCK-3145 (apoptosis promotor, Procyon)
doranidazole (apoptosis promotor, Pola)
CHS-828 (cytotoxic agent, Leo)

trans-retinoic acid (differentiator, NIH)

MX6 (apoptosis promotor, MAXIA)

apomine (apoptosis promotor, ILEX Oncology)
urocidin (apoptosis promotor, Bioniche)
Ro-31-7453 (apoptosis promotor, La Roche)
brostallicin (apoptosis promotor, Pharmacia)
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bi cal utam de torenofne flutam de goserelin nilutam de
| euporelin Photodynam c tal aporfin (Light Sciences)

w@dsosactsez i or heophor bi de (Yeda) agents Ther al URCT/US2004/023524

(Ther at echnol ogi es) |utetiumtexaphyrin
(Pharmacyclics) notexafin gadolinium (Pharmacyclics)
hypericinTable 1 (cont.) Tyrosine Kinase imatinib
(Novartis) EKB-569 (Weth) Inhibitors |eflunom de
(Sugen/ Phar maci a) kahal ide F (PharmaMar) ZD 839

Ast r f 701 »:erl.otini
Soi ence) CERP/RTIRSHIEHERL B AR iEell! Bl bl pRSTRERE P geont
(ddlddtehfrom the guelmot esmpéaiiren DabRKEA12 (Novarti s)
SU5416 (Pharmaci a) phenoxodiol () SU6668 (Pharmacia )
C225 (I nClone) ZD4190 (AstraZeneca) rhu-Mb
(Genent ech) ZD6474 (Ast rkgbdnddeyowit) H210 ( Medar ex)
vatal ani b (Novarti (Novartis)
MDX- 447 ( Medar ex) dfe (A axoSmi t hKl i ne) | ABX- EGF
(Abgeni x) EKB-509 (Myrtih) IMC-1 C I (I nCl ope)
trastuzumab (CGenent®efhjoutstiscel | aneous agents SR-27897
(CCK A i nhibitor, [SaitpobéinSynt hel abo) ceflatonin
(apopt osi s pr onot ofr2dieHeR{derEbicin) ocl adesi ne (cyclic
AVP agoni st, Ri bapt‘%er‘l’i@c:l X—lé)Z?? ( PNP i nhi pi tor,
Bi oCryst) al voci di b—{EDk +AATbitor—AveRts)
ranpi rnase (ribonucl ease stimulant, Alfacell) CVv-247
( COX- i mhibit o Y j i &y .l
Synt a2 RO R EEmett e i STLARHR! §) 8 olfihidine
propamidine, butamidine, heptamidine, nonamidine, dibrompropamidine, 1,3-

bis(4-amidino-2-methoxyphenoxy)propane, 1,5-bis(4'-(N-
hydroxyamidino)phenoxy)pentane, 1,3-bis(4'-(N-
hydroxyamidino)phenoxy)propane, 1,3-bis(2'-methoxy-4'-(N-
hydroxyamidino)phenoxy)propane, 1,4-bis(4'-(N-
hydroxyamidino)phenoxy)butane, 1,5-bis(4'-(N-
hydroxyamidino)phenoxy)pentane, 1,4-bis(4'-(N-
hydroxyamidino)phenoxy)butane, 1,3-bis(4'-(4-
hydroxyamidino)phenoxy)propane, 1:3 -bis(2'-methoxy-4'-(N-
hydroxyamidino)phenoxy)propane, 2,5-bis[4-amidinophenyl]furan, 2,5-bis[4-
amidinophenyl]furan-bis-amidoxime, 2,5-bis[4-amidinophenyl]furan-bis-O-
methylamidoxime, 2,5-bis[4-amidinophenyl]furan-bis-O-ethylamidoxime, 2,5-
bis(4-amidinophenyl)furan-bis-O-4-fluorophenyl, 2,5-bis(4-amidinophenyl)furan-
bis-O-4-methoxyphenyl, 2,4-bis(4-amidinophenyl)furan, 2,4-bis(4-
amidinophenyl)furan-bis-O-methylamidoxime, 2,4-bis(4-amidinophenyl)furan-
bis-O-4-fluorophenyl, 2,4-bis(4-amidinophenyl)furan-bis-O-4-methoxyphenyl,
2,5-bis(4-amidinophenyl) thiophene, 2,5-bis(4-amidinophenyl) thiophene-bis-O-
methylamidoxime, 2,4-bis(4-amidinophenyl)thiophene, 2,4-bis(4-

8



P54 (COX-2 inhibitor, Phytopharm tirapazam ne
(reducing agent, SRI International) CapCell (tm (CYP450

waeiosiksnt , Bavarian Nordic) N acetyl cystei ne PCHUSZI0HR3S24
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agent, Zanmbon) GCS-100 (gal 3 antagoni st, d ycoGenesys)
R-f | ur bi profen (NF-kappaB inhibitor, Encore) d 7DT
i mmunogen (gastrin inhibitor, Aphton) 3CPA (NF-kappaB
i nhibitor, Active Biot ech) ef apr oxi ral (oxygenator,

A Ba LB bRl SERER B o B RERt
13dp ﬂoip M‘n@i@hd)%ﬂ]}ﬁl%ﬂoﬁ I55Bis 4I£ﬁ_nsl\/bl ecul ar)

tesmlifene (histam ne antago YM Bi oSci ences)

e(fdlmnethyﬂetmm@p(@(l) alrmﬂlm]plmnyl}fhﬂalﬁxz anle Ko@) (3hi st ami ne
pt or. agonis m nodr oni ¢ aci d

G R R uammhmyi)mhwm
&Fé@é?ﬁﬁa o T OB MR Dot R e B rkbist-
Sanofl Syﬁ?%lgc?p;gﬁ? g%ﬁt&%g%lr)rlgi%n ?gméné%g Blsl%n&a%gl b
A@Am%h})lammoe’zﬁﬂca(rbiﬂay@phagé]ﬁum BjStbis[4-{§ LNy PG2

\;5‘ PR aROP BT P DA DSt [HHCARo f Cr SEA-E B Dyt Bt

r| ageﬁnﬁﬂg&% | nceﬁ?ur |)5?B%e}{%pﬂ%?€’gi 9%‘%&2#&? )2/82%7

(tﬁﬁféﬂl lahnﬁxb 10pylchftaafyy])phbhPidan 225-6RMaad8Rbphenyl]fir
gnat%re Bl%SIgl ence ZIﬁj\'},\xpu Iﬂ?ﬁl a{ém noggﬁaact [ vgt%nrY] Tt

T bribes [BdN-ispptapy)ani MnnﬁlmOﬁhf(IIyﬂﬂf(mamﬁ,ﬁdblsE&[ﬁ%(E;

%F’@dllx 8 3&%&%&’2@@%@@{ 35—]31@5' O_trI,CProcyon)
dorgglégggo "WZ%%%‘?IS S 8‘3 5'b%c§h?§]gkﬁm 172 (T

qﬂiehosﬁc&n’b@@ﬂ)amﬁﬁhdﬁh@ﬁﬁ?ﬁﬂéﬂ'@ BBR[4-ENt @t xdre)-agent
Leo) TLK-286 (glutathione S transferase inhibitor,
ThePRYY qarbensd jaanid sipberdi furad 2iF-biskh(Netor , NI H)

13%‘%1 %)&)?xr I(f(\é)w?fy??ﬁ%l:faog{,y a on| ﬁ‘?ﬂ &E@I{ag;?-ghgr g_ut ics) MX6
Id&@to@t'y&ﬂ’lbx @!%@153‘}1 {:ﬁ)ﬂ ?@%{éﬁ;ﬁm%% %@%@go{)t ec:h| LEX

Oncol ogy) ryost a I n- t1 mil ant )

dhmo)jﬂmn@mpbmmmnpdmﬂphmyl]f&am che) CDA-1II
(apoptosi s prom)tor Everlife) Ro-3 1-7453 (apoptosis

pr onotlBparticy @bﬁh@fewfmqul(rmn&afd& soyr Araptiproliferative agent

bro | ci.n (@apoptosi s. pr.onot or, Pharnmaci a)
XE VI elbe B0 b B e R R o oL
anti pig |a'rEE1'Eei\i és‘f)ﬁctagfénihveﬂtforﬁﬁﬁﬁfresa@ﬁlethod for treating a patient
antiproliferative agent

having a cancer or other neoplasm, or inhibiting the development of a neoplasm in
a patient who is at risk for developing a neoplasm, by administering to the patient:
(a) a compound of formula (I), depicted above, wherein A is
< /(CHZ)p\Y

each of X and Y is independently O or NH, and



selected fromthe group of conmpounds in Table 2. Table
2 (G oup B) nel phalan carnustine cisplatin

w®2d0500r502r aci | mitonycin C adrianycin (doxor ubCTiU8)004/023524

15

20

bl eomyci n Paclitaxel (Taxol(r)) In one enbodinent, the
compound of formula (lI) is pentam di ne, propam dine,
but am di ne, heptam di ne, nonam di ne,

di br onpr opam di ne, 1, 3-

bi s(4- am. di.no nmet ho

o o e O PR A P B AR BB EF hstrgrm 0 and 2, inclusive,
LyReRishit suh{\@%ﬁrﬁfﬂy@{‘é‘ %bﬂel) HRARYN A a) pr opane,
1, 3-bis(2' -net

oxy-4' - (Nhydr oxyam |no)

phenox®) pnepantre IGréup msﬁlﬁlprélmfeyxtmwag@n"tsc&ml@r Group B
pheno %ebut ane, 1,5-bis(4'-(Nhydroxyam di no)
I; b’fémeaﬂg@msl 4-bi s(4' - (Nhydr oxyani di no)

ﬁgg?gﬁi{}) bug}raeﬁ g?lﬁf?%;@a}c‘c ﬁagdéﬁééltion features a method for treating a
1]?]§1‘th A4vin ﬁ%ﬁ@é&ydrdothérwféﬁbﬂfa@ffﬂ amrﬂhﬂ@i}lF the development of a

enoxy) propane 2, 5-bi s[ 4- am di nophenyl'] f ur an,
Z;@pﬂnsa{ #r a patiatit rwimnsmy iRk fioradeviel apizgra desplaem, by administering
-bis mi di nophenyl | f.uran~hi s- am doxi ne,
2to§h§ PQ{‘QN?!‘}) A CABIPRERY hpvine dbe &@@&h\%@ﬁ% 9 e,
2,5- hi s((ﬂcfrllép di nophenyl) furan-bi s- O 4-fl uorophenyl,
2,5-bi phenyl ) furanbi s- O 4- net hoxyphenyl ,
2,4-Dbis(4-am di nop,henyl )furan, 2,4-bis(4-

1o 3% DGPRSRA LAY S OIS W TUox e
each of m and n is 0, and

each of R! and R? is, independently, selected from the group represented by
N—R!!
 \—r"
R13

wherein R is C:-Cs alkyl, C;-Cg cycloalkyl, C,-Cq alkoxy C;-Cg alkyl,
hydroxy C;-Cs alkyl, C;-Cg alkylamino C;-Cs alkyl, amino C;-Cs alkyl, or Cs-Cys
aryl, R is H, C;-Cg alkyl, C,-Cs cycloalkyl, C;-Cs alkyloxy, C;-Cs alkoxy C;-Cs
alkyl, hydroxy C;-Cs alkyl, C;-C¢ alkylamino C;-Cg alkyl, amino C;-Cs alkyl,
carbo(C;-Cs alkoxy), carbo(Cy-Cyg aryl Cy-Cg alkoxy), carbo(Cs-Cig aryloxy), or
Cs-Cig aryl, and RM s H, OH, or C;-C; alkyloxy, or RM and R™ together represent

\\ __ ,/ \\N_ ,I 01- 17 Y 7’ R20
14 157 —_\R16’ Rﬁ9

R R R

wherein each of R14, RIS, and R'® is, independently, H, C,-Cg alkyl, halogen, or
trifluoromethyl, each of R”, R18, and RY is, independently, H or C,-Cgalkyl, and
R¥is C:-Cs alkyl, C;-Cg alkyloxy, or trifluoromethyl; and

10
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O 4-fl uorophenyl ,
2, 4- bi s(4-am di nophenyl ) f uran- bi s- O 4- net hoxyphenyl ,

WQ2®5015(21- am di nophenyl ) thi ophene, PCT/US2004/023524

2, 5- bi s(4-am di nophenyl)

t hi ophene- bi s- Oret hyl am doxi ne,

2, 4- bi s(4-am di nophenyl )t hi ophene,

2, 4- bi s(4-am di nophenyl )t hi ophene- bi s- O net hyl am doxi m

e, 2,5bis[4-(N.sopro rylam di.po).phenyl]furan, 2, 5-bis
{4-] 3?(“? 8.%:8( ﬁsﬂr%gﬁ{%%? 6’%@‘%}%@”%? %}ﬁ ¢ H%ﬂ ‘}qdszfaﬁwup 8
%M&lﬁefﬁh&'&g@ﬁm. am nopr opyl ) am di no] phenyl } f ur an,
2,5-bis[4-(2-im dazolinyl)phenyl]-3- methoxyfuran,

2, 5- bils[ytt edbtheomilaied hepdct ithojnyeatiyh Feadurer thydthod dox, treating a

2, 5-bis[4- (3-(N-norpholinopropyl)carbanoyl)phenyl]fi
j rakqnt %‘8% ;‘§Pé@e(f21f RUREineeP iy ManT HbdRikye e devebgpment of a

EBHist € Shionkambods Ay T forslsv slswine Bewlgm: Bhadinistering
frarthéipatderi?- bi s[ 4- (3- N-net hyl -

3- Nphenyl am nopr opyl car banoyl ) phenyl ] furan,

2, 5- bi(s] ac¢BphndBating the formula (1), wherein A is

tri met hyl am nopr opyl car banoyl) phen%I ] furan,

2,5-bis[3 ndi nopheny ran, X R LUX
2, 5- bi S;k%g‘?ﬂl@?ssipr O‘W(ghrgz%rﬂw anidi ﬁhenMi r 2, g\__/z
2,5'b|S[3[(N‘(2" |22> I5 ? AN >

di met hyl ani noet hyl ) ani di no] BhenyRf uran, R° R® R,

2, 5-bis[A4- e l.oxycar bgn i dighophenyl | furan,
2,5- biengf ﬁf%ﬁ'ﬁdwﬁ‘iﬂﬁﬁaﬂﬁtﬁ%éﬁi r?oﬁﬁgnyl ] furan,
2, 5- bi z [1uqr )
pheno@%}g?ggz%ﬁg g{m' %f %%deﬁg%%/eﬁly UIr{aoﬁ ,CIZ(,:%? %{Iy%[ 4- (N-(4-
met hoxyglp bEROBG R baﬁt}/Rg ayitepopdenlyl H @;an, alk?fl, halogen, C;-Cs
2,5-bis[4(| acet oxyet hoxycar bonyl ) am di nophenyl ]
or 2, 3pilexy -Gl (s3ryloxy, or Cs-Cyg aryl C;-Cs alkyloxy,
fluorg)plign arbonyl ) am di nophenyl ] furan. In

R i Fyes iR

parti Tred enbodi ments, the Goup A

ant | PrkiahGAREEMRREEND dndl &/ iith@sd [ ne, car boplati n,

et oposi de, or “gentitabine. fn a rel’ated aspect, the

i nventeacnof medndress, ndeptidahtiypan integdribegweerp@thé 2t inclusive,
having a canger ok other neoplasm or inhibiting the

devel &aakat Roand Ry éppndependently, selested drannghg srogp reprerented by
for developjimg a neoplasm by admnistering to the

pat i en_t_:}‘l(_ a compound of forrmula (1), depicted

above, \ﬂﬂgﬁbn Ais

f uran,

R/13 ,

wherein R'? is H, C;-Cy alkyl, C;-Cg cycloalkyl, C;-Cg alkoxy C;-Cy alkyl,
hydroxy C,-Cg alkyl, C;-C¢ alkylamino C-Cg alkyl, amino C;-Cs alkyl, or C¢-C;3
aryl, RPis H, C;-Cs alkyl, C;-C; cycloalkyl, C;-Cg alkyloxy, C;-Cs alkyloxy C;-
Cs alkyl, hydroxy C;-Cg alkyl, C;-Cs alkylamino C,-Cg alkyl, amino C;-Cg alkyl,
carbo(C,;-Cs alkyloxy), carbo(Cs-Ci3 aryl C;-Cs alkyloxy), carbo(Cs-Cg aryloxy),
or Cs-Cyg aryl, and R s H, OH, or C;-Cs alkyloxy, or R and R1? together
represent

11
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(CH2) P each of X and Y is independently O or NH,
andeach of mand n is, independently, an integer

wohedosoers7D and 2, inclusive, wherein the sum oPCHUSIVA4/023524

is greater than 0; and (b) one or nore Goup A
antiproliferative agents and/or G oup B
antiproliferative agents. In another rel ated aspect,
the invention features a method for treating a patient
having a cancer or other neoplasm or inhibiting the
devel opnent of a neoplasmin a patient who is at risk
for devel opi ng a neoplasm, by adm nistering-to j-he

pati ent yEK), a Notpound—havi @W"mo?( X\
wher ei pi4A N\sis\’ (C%m’z)p / Xl{]( 5/gaghyof’ X and ;¥ is

i ndependentTy O or NH, each of Bafd nis o, $ d each
of RL and R2 is, independently, selected fromkthe

L ST P el T e oA, o
DA R UV R "ORO, &1 g Gkt 5P 0
andyR' dsHk fihlog&n Grifluatdaydthydy O@Cbﬁ)ﬁﬂf@dalﬁ?l@@(té‘d&cloalkyl,
hydroxy CpC 6 al k%l, CpC6 al kél am no CpC 6 al kyl,

hoalyloxy, Qn&@kﬂamé‘m%?l _ylgﬂlydso;cy,clc@s blk(ydégllg’:s
A1 R Tt SH) i G epba A a8 1 anc
R12 1 qepédiesr mBRY GRGIH A UntiprdlitéraBle a¥eftt 8nd/or Group B

antiproliferative agents.

Preferably, in these related aspects, each antiproliferative agent selected
from either Group A or Group B is vinblastine, carboplatin, adriamycin
(doxorubicin), etoposide, or gemcitabine

In another aspect, the invention features a method for treating a patient
having a cancer or other neoplasm, or inhibiting the development of a neoplasm in
a patient who is at risk for developing a neoplasm, by administering to the patient
(1), an endo-exonuclease inhibitor, and b), one or more Group A antiproliferative
agents.

In another aspect, the invention features a method for treating a patient
having a cancer or other neoplasm, or inhibiting the development of a neoplasm in
a patient who is at risk for developing a neoplasm, by administering to the patient
(a) a phosphatase of regenerating liver (PRL) inhibitor or a PTB1B inhibitor, and
(b) one or more Group A antiproliferative agents.

In either of the two previous aspects, the Group A antiproliferative agent is
vinblastine, carboplatin, etoposide, or gemcitabine.

In other aspects, the invention features methods of treating neoplastic cells

by contacting the cells with any of the combinations of the aforementioned
12
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L5

wherein each of R14, R15, and R16 is, independently,
H CpC 6 al kyl, halogen, or 1 1 1Q trifl uoronethyl,

weawk/oofS7TR , R, and R is, independently, H orPCpCSB04/023524

alkyl, and r r\ Ris CpC6 al kyl, CpC 6 al kyl oxy, or
trifluoronethyl; and(ii) one or nore Group A
antiproliferative agents and/or Goup B
antiproliferative agents. In yet another rel ated

gifel%?st Tt A 8Y HQBndiGRk e%@ﬁﬁ 3 rorﬂgésgﬁgg%cﬁ% cbcgr{f)gl}ncﬂ%sed in

ent” having’a cancer

Iaﬂjﬂbbﬂ{d asge&tbef@eé/ﬁlv@mm%r e diaeRk @l%é?bbf“ a patient
who is at risk for devel opi ng a neopl asm by

adni nCongronegtstod thheompbiniatinn therapy ..o thpormapdvandi sfformula (1),
he fornul a erein or /| R22'
@ndeeexonﬁﬁfea i, O @ﬁ é’kﬁ(@ﬁ% é?% RBeAF mpre

Qﬁtﬁ%])ﬂfeégﬁyf ﬁ&ﬁ&? ggdﬁﬁﬂg@%%ﬂl&glsl %gégee%gﬁ 'attﬁe\f‘m Ieilmounts

thad eqiee i Yuffidienio mBdbibtieydrowia b@ﬂ@heo@la@nﬁ Preferably, the
al kyl oxy, C6-C S aryloxy, or C6-C 8 aryl

Q‘DIKI}?DMS ammmlmretiﬁ&’lﬁim yén daysiof eaph Dﬁtee,gmorebmiefﬁebiy
i ndependent| vy,

e G S Ao

et GUGR ected fromthe group
represent ed gxrﬁ??ﬁfl{%eoﬂﬁﬁ R12 wherein R12 is H G -C6
al kyl Neé6plasas trea‘ﬁeﬂ @a&:ch‘yling tc aﬁ? dlthkex)etkads@F thé kilention include

hydr oxy CpC 6 al kyl, kylamno G -C6 al kyl,
gancets uches lenkeppias (ﬂgcactme lakgmiia,, acmqalyn@hqcym: lenggmia,

Lﬁép@gg\? c'(}j:tl ﬁéqrw@?ellcﬁ%g,myg %ﬁ%%cﬁ%ulgﬁ%r acuéja p&nyelocytlc
Ra'uﬂﬁﬁa[naﬁﬁte%y%nﬁ)'n'&ﬂ/uc Eﬁk@lﬁlaoﬂlcﬁ% rﬁ&(@dgluﬁ 3%1%%19, acute

- al Kyl oxy); carbo(Cs-C

e@tt]hm(ﬁ[eﬁila &hmmb doukemia, chronic myelocytic leukemia, or chronic
Iymphocytic leukemia), polycythemia vera, lymphoma (Hodgkin’s disease or non-
Hodgkin’s disease), Waldenstrom’s macroglobulinemia, heavy chain disease, and
solid tumors such as sarcomas and carcinomas (e.g., fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma,
synovioma, mesothelioma, Ewing’s tumor, leiomyosarcoma, rhabdomyosarcoma,
colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate cancer,
squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland
carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary
adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic
carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma,
seminoma, embryonal carcinoma, Wilm’s tumor, cervical cancer, uterine cancer,
testicular cancer, lung carcinoma, small cell lung carcinoma, bladder carcinoma,

epithelial carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,

13
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or C6-C 8 aryl, and R11 is H, OH, or O GC6 al kyl oxy,
or R11 and R12 together representRl4 R15 R16 R/ 18 k19

woeRbsmhsrei n each of R14, R15, and R16 i s, PCT/US2004/023524

i ndependently, H, G -C6 al kyl, hal ogen, or
trifluoronmethyl, each of Rl7, R18, R19, and R20 are,

i ndependently, Hor CpC 6 alkyl, and R21 is H,

hal ogen, trifluoronethyl, OCF3, N2, G -C6 al kyl,

a - cycl oal kyl , Cl1-C6 al kyl ox C.6 al kyloxy Cr C6
SPRYPTPar o tieme: Bomingo bl abwrARAIS o
Shlptrg B0 s Rafb b g in b By 08, o
aotingbladtbiey. aPteferablye tescanBerciedn @ bleyted iin linpas@c e bgiceihlly
aspects, each antiproliferative agent selected from
Svnsesncer atipbuted to sguamous qedl carginpme: adeaocermarppl ertlpsge cell
adri.anycin doM)rubi cin),. et olyi)osi de of %em:i ta(l?i ne In
SABTRUPLOpUeetal pREcer RYaHAR SRR LathPEally OYatiph gdgngearcinoma,
lor 9Rbdtatg canf@t | ent having a cancer or other neoplasm

or “inhibiting the devel opnent of a neoplasmin a

pat i eQomitinaticn theraplyskay be prbevdddowheagver clempdthsmpy by
admnistering to the patient (i), .an endg-exonucl

iD§ gp@@rs,ucg%g, 1{9; ’ex%mgfleo at lpﬁgpcge t@ ggﬁto%s%ofﬁceze,% culi:niciaaslsospit@%

i : | Cth . ,,
O RER b o, AR S BB gl o so
Rt tRE d8ctePBAEHbSUvOIREherAB PRI cetts Qbsdly Rhd® hidkB%nyRGjustments
devel opnent of a neoplasmihn a patient Who is at fis

ftlat adeveddedi Adrealuratiqn abtie chynbauktion thewpyrdgpends drethe kind of

NN TN N
- ¢ i1 . )

SBEYRIAULACE, drclHoR e BORPS Boay ResBbhdEts B dellfncnt” Drug

ia8nihidkh@ed hidg, becserhepledtat Qiff@tHatsrdds (€., daily, weekly, or

gentitabine. [n other aspects, the invention features
maoritblys and the edmimsiratimopifesch sgendichs be determined individually.
Combination therapy may be given in on-and-off cycles that include rest periods
so that the patient’s body has a chance to build healthy new cells and regain its
strength.

Depending on the type of cancer and its stage of development, the
combination therapy can be used to treat cancer, to slow the spreading of the
cancer, to slow the cancer’s growth, to kill or arrest cancer cells that may have
spread to other parts of the body from the original tumor, to relieve symptoms
caused by the cancer, or to prevent cancer in the first place. Combination therapy
can also help people live more comfortably by eliminating cancer cells that cause
pain or discomfort.

The administration of a combination of the present invention allows for the
administration of lower doses of each compound, providing similar efficacy and

lower toxicity compared to administration of either compound alone.
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by contacting the cells with any of the conbinations
of the aforenenti onedaspects. In addition, the

WO pwsoiison f eat ures conpositions of conpounds PCSEUSI004/023524

any of the aspects of the invention, or enbodi nents
t hereof. Conponents of the conbination therapy (e.g.,
t he conpound of formula (1), the endo-exonucl ease

i nhi bi tor, or the PRL inhibitor; and one or nore 5

i pr I ni w thin 14
SR B AR T AR S ik beopteoms
it élﬁhga?tor}&idceﬁ‘t&h&t&he growth of the neopl asm
Prefera he conponents are adm nistered within ten
days s usmd ﬂnermin,d:ry thedernpfaheerdlvryneoplhim” bi Yeeapdystic cells” is
of each ot her, rmst referably within twenty-four
maeans agplletion Qﬁ 1pltig 4} FRARO S ) grapneyy Cancer gTOWth 18

DREBh DN b RESAGE DA BB cBho e I A0 Bt e, o
3FoH1E ch@ék&%a%on&ﬁumlﬁmfmﬁ@ﬁﬂhsnhﬁ%ﬁm a, acute
myel ocytic | eukem a, acute nyel obl astic | eukem a,

acut e Byr ‘Gindyiblits ¢lys ngth W @meaplaaoyitie meppt meamalyhyl stows, stops,

| eukem a, . acut e_nonocytic | eukenm a, e L L
oF yevireasdhg 8rAVAh Tal rihe RPeRIRERiA neeﬁ@s?ﬁ eeltnavdeg or & vivo.

lﬁ#ﬁ%ﬂbfﬁa sPJw1 o‘f@hnf %‘%"@{%?%g ﬁlelagtuf@ 05 ?@% 50%, or even

ema Vv Seasé” or ' non-

H@%ﬂ@s eterHisePSsihg a\baltalae atdagnof deraninatioh oificoR Eréwth rates
heavy chain di sease, and solid tunors such as sarconmas

a(ag @acred;h growﬁ]g as(sgygiescﬂqud@g@mb ohEpically.asievesahof growth rate is

cho drosarc osteggenlc Sa

@ﬁ QI&B g‘!l %@ﬁé} v 1&&{&1?813{0%0 méchanisms of
c%ﬁrzféaﬁlgimﬁéhg tdafamh%gahﬁagaﬂatshﬁ 1k SSA8 £ARGeoflasm.
synovi onmg, nes e I ong, W N S tunor, -

| ei ompysamcefetive haltony Basan it arnolnrofeacahpensl, in a
pancreatlc cancer, breast cancer, qvarian cancer
mopstinationcanserding g«qﬂwnnwﬂm, reqslaieéutﬁ avhibit b grovhof the cells

ad d
Scneapiemypante cpe e e S eSS iEe FERRBRRI used o
E@gétHeacﬁé’ pALENGRIESHI RLIR hersYSHRABMQGBACIIRBlasms (i. i, cancer)

ary-carci noma, bronchogenic ,5 carcinonma, rena

cekies dapeidiegraporhtheahanreer of admudsm:aﬁcualtlm a‘gﬁmpdy weight, and
chori ocarci noma, sem nomm, enbryonal carcinoma, WInis
tgeneval healfh ot sebisstr Ultimatelyn Secafffading physician or veterinarian

will decide the appropriate amount and dosage regimen. Such amount is referred

to as an “effective” amount.

As used herein, the terms “alkyl” and the prefix “alk-" are inclusive of both
straight chain and branched chain saturated or unsaturated groups, and of cyclic
groups, i.e., cycloalkyl and cycloalkenyl groups. Cyclic groups can be monocyclic
or polycyclic and preferably have from 3 to 6 ring carbon atoms, inclusive.
Exemplary cyclic groups include cyclopropyl, cyclopentyl, cyclohexyl, and
adamantyl groups.
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testicular cancer, |lung carcinoma, small cell |ung
carci noma, bl adder carcinoma, epithelial carcinons,

wa@badosonr57ast rocyt oma, nedul | obl ast onm, PCT/US2004/023524

crani opharyngi oma, ependynoma, pi neal oma
hemangi obl ast oma, acoustic neuroma, oligodendrogliona,
schwannonma, neni ngi onma, nel anoma, neurobl astoma, or
retinobl astoma). Preferably, the cancer being treated

Squamits SEPRCuERRRERD " L ekl PREhe b o€ Srhftpre

QROR NWhEeirCRIi 96 aIS chﬁij!)C ovarian cancer,
especi ally ovari an adenocar CI nomm, oOr prost at € cancer.

Conbi W3yt |Qanb®(l€ef@npytryia®1 Eeaﬂ«wvb’dlsanIaﬁ\esfer fragment of the
chenpt h erfor ch as, for exanpl e, at
FREture ﬁfé@% Fgl ncgkaré(ijg{qum c, a hospi taI

Szhzfﬁf%zﬂé?%&gf%sho@ GHAESN BT g sxsgwn
dhamiples oharyl bRuppmMGuds ﬁl%ht}@ rfalpﬁﬂgﬂ,yblpnéhymﬁ@o&ﬁyl and

adj ust ments that are needed. The duration  of
dodiyh groums. tm@rtém“h@tmmﬂ oneans @ &i- lﬁzbewbma’aopingmrmg

SRe e 48 RG] 57 SR EngdbahtioR 6 8 s, Rndtatghan
BRI ek "fﬁ*‘m&%%%?% i, (b EEI nd Fhicls]
(geowps, daily, weekly, or monthly) and the

adm ni stration of each agent can be deterni ned
i ndi viByudalide” opiialagen”dp masat bypyninayctderige.iedinenor fluorine.

O YL, L BT o i o
Q:?hfa%lsaﬁqea[s?Gﬁ‘é Hngtléte%e[tgﬁ%% @eBeNﬂ' Pl%té?&:}téﬂ% in¥R&e, for

cancer and its stage of el opire

exatnpie piyoolitingt, atptyalt,}ainoﬁ:mamd,eﬂotphcﬂmghtthﬁ@@l@chﬁyl faad
sl owthe sylareadi»ng of the cancer, to slow the cancer's

Zﬁl WYL BIQUPSor arrest cancer cells that may have

¢ oy Mo RS el ofhclk St nh PhaltStifie o Gibstifpted by
RRE e mor@ @ﬂsﬁfméﬂ”ts gélsctéa % A& @eﬂastﬂ?g bP@l g ARYBRYdroxy,

can al so hel p people live nDre Conf or t ab
dhlayintte,iChg atleoxye C; ¢ elklybthid) sitihal annsthypaC n6 anyl carbonyl

%Ietse(r:gar}fyﬁ:arbonyl nitrile, Cy_¢ alkoxycarbonyl, oxo, alkyl (wherein the alkyl
group has from 1 to 6 carbon atoms) and heteroarylalkyl (wherein the alkyl group
has from 1 to 6 carbon atoms).

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

By “phosphatase of regenerating liver inhibitor” is meant a compound that
inhibits (e.g., by at least 10%, 20%, 30%, or more) the enzymatic activity of a
member of the phosphatase of regenerating liver (PRL) family of tyrosine
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The adm ni stration of a conbination of the present
i nvention allows for the adm ni strati on of | ower doses

wo@toosacts7zonpound, providing simlar efficacy BOmUSZINW023524

toxicity conmpared to adm nistration of either conpound
al one. Al ternatively, such conbinations result in

i nproved efficacy in treating neoplasns with simlar
or reduced toxicity. As used herein, by the terrrs

e, R o 0GR b .
MERINEY, anEPRICE. FHIRBOrs ificluBE ikt apd h@lqnﬁﬁgd PJ %ﬁ%ﬁﬂﬁﬁ:

and oécurs under conditions that woul d not &l iclt,
\mtaimdmmalm and pentafmidine Irﬂetaibolﬁeet i on of nor mal

cells. "inhibits the ow h _of .a negplasm' is neant
rreasur%?blli’/méql%\béms’é’@ SPQI@F Pel\%ll%]é@ Qrﬁés @Eé%%wrap@lnd that

\%I\}%oli]t@ [Sego @ﬁ M43t 16“? 8 \%b‘%g%g 4), %E Hﬁcﬁe})@kevéntzg%éﬁ% a'cﬁwt%{)f
lgagin gﬁ)&@ph&fét% IBO%ﬁlibﬁtoﬁé/ﬁﬁlu?lQ%utaaie det ﬁﬁﬁ@eﬂ%‘ péi'taﬁﬁldme
a suitable assay for determ nat ion of cell gr owmt

mntmm@meganal@gsc end pqlt@mldmamyodﬁeﬂ:r i bed her e| n)

Typica éevseer t A OV% . % ag Y n in any of
by|n|P Pﬁa%vg "r tjlh qtéls.ﬁr érﬂ@
TRGE ﬂéﬁﬁ'ﬁ:eﬁ{lceﬁg‘&cg f%{éf hl?lcﬂl ﬂ% ﬁ;ﬁﬁfe? la% 'diastereomers

resu t|n In a r|n age 0 he neopl asm

Qlfllﬂ&ﬁlhnﬁ@m@fﬁp salts, smls/amaaﬂd }id‘lj?mafmmnfhe@éof@as?ﬁﬁn @yhgbemic
in a conbination accordlng to the invention, required

tIBIXHES @ftletmn@mmds dessribeHdierinl s of a neopl asm i n

Vo or SLBEEaiEs pEadiRtibes B RO PUicH TOF iF ebqreht fom he
b ABK TR et GARIBAE. dil Fom (GEBRERY Vari es dependi ng

upon tife nanner o nistration, e age, body

wei ght, and general health of the subj ect. Utinmately,
the attending physician or veterinarian will decide
the appropriate armunt Mﬁ%ﬂﬁ!b@&gé‘lpfé@l rren Such anount

d d
ner i e pReepEpfEnah 5 Sk SputpRi or fﬁsﬁlaﬁﬁsfog%oal drug
g%ﬁ{dﬁ%ﬂﬁfe With *ﬁﬁtaﬂtlﬁfdlﬁbﬁﬂbe ﬁEéﬂt"foﬁflﬁ tpéa@iﬂﬁ Cﬁ}@@éﬂ'ﬁon ofa
turated or unsaturated groups, and of CyC [ groups,

ineeplasmy chtowdtinal amd ﬁnrc:jaohai&dnlakrgslof peotapnsdin@yere kaown and, based
groups can be, nopocyc

on known properties that are shared between pentamidine and its analogs and
metabolites, any of these analogs or metabolites can be substituted for pentamldine

in the antiproliferative combinations of the invention.

Pentamidine
Pentamidine is currently used for the treatment of Pneumocystis carinii,
Leishmania donovani, Trypanosoma brucei, T. gambiense, and T. rhodesiense

infections. The structure of pentamidine is:
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or polycyclic and preferably have from3 to 6 ring
carbon atons, inclusive. Exenplary cyclic groups

wo p@sods7zycl opr opyl, cycl opentyl, cycl ohexyl , PEmnusS2004/023524
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adamantyl groups.By "carbo(C -C 6 al koxy)" is nmeant an
ester fragnent of the structure CO2R, wherein Ris an
al kyl group. By "carbo(C6-C 8 aryl-C -C al koxy)" is
nmeant an ester fragment of the structure CO2R, wherein
Ris an alkaryl gromypy By "aryl" is neant ge-G 8
carbocyclic aromati g ring or ring system anpl es of
aryl groups inclHgN P I, naphthyl, en)NJH
fluorenyl, and indeny ps._ e~ pet eroaryl
nmeans a G - C9 aromatic ryng or rin§ systens that
cont ai ns at | east one ring heteroatom(e.g., O S, N).
Het er oar rou s include furyl, thienyl, pyridyl,
qﬁlliishwaiﬂa le {) thfcylmjeaimh pmindalatiop) For injpstiorBypentamidine is

A g5 F?Qﬁ'@g o dySpRBcet BRybrbr ARer Tregntiatiop. itis
RBARSALABY A OAIE oD S gl contal ns

| east one eteroato \

Het er @entalnﬁamenséthﬂmate‘ 91 vebigd) el wstal e potwidei sutlible in water and
t et rahydr of uran phol i nyl, thiazolidinyl, and
i ghyerrrbandingglub gemmher pgsipne, land @hb)rom Hénwlmlcaléy

% °§a‘1’é¢pﬁ%ﬂt— PR D a B B U ot Bthenetiliagate). The
%@cﬁq ula gefﬁwgm}? éband;%{rﬁolggggﬁwggm is 592.68.

het er qfh%)fh@@é @pzibﬁon dﬂ;iehtdnﬁdm@ is GoBTHB}URRENE6Y.! Inn P studies
al k (wherein the al Kyl group 'has from1 to 6 carbon

awﬁ anamalisre tissusa and dheqyrotqanhe (aithidin enabiefii ngiloatp that the

s froml to 6 cC bon a endo- xonuc as
e TS Rt B e e DR bR PTOHEE DR NI B 1@ (hihg Synfgsis of
ac{\ﬂ ??g Qf@sﬁ% ‘iz)ldgoz.@d a@’otéﬂ?sr 3evidifl 16108 WFRVIdence suggest that

endo- exonucl ease

ahik iavtidry of &iﬁﬂmlldlhb bgélﬁﬁtsleishﬁiaﬂﬂiels, hiopivat divessd dankédbly a
to,
protozoan residing in host macrophages, might be mediated via host cellular

targets and the host immune system. Pentamidine selectively targets intracellular
leishmania in macrophages but not the free-living form of the protozoan and has
reduced anti;leishmania activity in immunodeficient mice in comparison with its
action in immunocompetent hosts.

Recently, pentamidine was shown to be an effective inhibitor of protein
tyrosine phosphatase 1B (PTP1B). Because PTP1B dephosphorylates and
inactivates Jak kinases, which mediate signaling of cytokines with leishmanicidal
activity, its inhibition by pentamidine might result in augmentation of cytokine
signaling and anti-leishmania effects. Pentamidine has also been shown to be a
potent inhibitor of the oncogenic phosphatases of regenerating liver (such as, for

example PRL-1, PRL-2, or PRL-3). Thus, in the methods of the invention,
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L5

pent am di ne, pentam di ne anal ogs, and pentam di ne
nmet abolites. By "phosphatase of regenerating |iver

WO vsloitser " i s nmeant a conpound that inhibits PeT/gs2000923524

at least 10% 20% 30% or nore) the enzymatic
activity of a nenber of the phosphatase of
regenerating liver (PRL) famly of

t yrosi nephosphat ases. Menbers of this famly include,

but, ar. PRL-1.. PRL-2 nd PRL-3. . .
PriEifinf Son b PpIECed B o ol Thonfiealiopphaisse tnbibitor,
cﬁﬁ”{g $ITPE B RETYiRR 8 PRLAARILGSs. mﬁ%lﬁ%ybﬁgfﬁéiﬂ%yrosme
Ites. By "protein tyrosine phosphatase
phdmﬁ]natases mlchldm'davﬁmmotaokﬁnummhzbteaﬂnspafmdmvaﬁadmngcom]bx)unds
Q%_. 30% or npre) the en

I 10%
gfcgp&aq%ty d@$¢f‘§h€§ﬂ@ﬁ?ﬂﬁﬁ@%ﬁ+ﬁa{, M,@ Concarrition; 4: é9§3 -1059, 2003, and

I t t
SRR o B 220 iR el RRDIBRdS 0 sogium
CRADEAA Gﬁteﬁ%ﬁ{oﬁbsﬁﬂ&hhh&ndcﬁhfﬁm tRatin A, 84g- 5t7h0§@ramm gallium
descri bed herein’in any of their phar raceut i cal Iy

gﬁm@qatsadilml 'simlvogigcomm umghymlmmfnonam;& é%;mercaptoe;hanol) -3-
Bk FHSPhRGRESTE, b Wi ToRbeh MO @s of
HSTRIRRMAGS, SRR o0 P80 Bl 25 A i At furan

EeBVQanlilﬁtdéﬁ) ,Aisekeddn A1.5P%,898,988Nshd EafpdliRiscederi®ed in
tail ed Description Th,ﬁﬁqresent I nvention features

Pestelt ohddi, andogane 19166876612 p2 ¢l Lyan etlaligNpe ReanDatiig Biscov.

bl RO Sk GiALs HioGE Hea. Fhemafia e rldRbonafd. vs

?R@hpﬂﬁpﬁéa@#ﬁ@dﬂcﬁh NYs&2 (gdk‘?@"[‘lzﬁbg 2@8%4@3%5@6?/%61893,

roper at are ar ed tween I ne an

amtl)@gsmm Putlighobn Nes, Wano/96237) WQOQW@@%m@I’WO%/mOlSS.
metabol i tes can be substituted for pentam dine in the

ahﬂuo@qulamﬁl@gamw@m@ﬂtﬁt et wathsn @ fornda propaded bnany of U.S.

Benta 51%%5@%%25? SRS b YRR 4555 843,080;

@@09‘2@‘7' 6 055}3@@”@51‘7@510@‘ 284,883, atPEBRENRDS; a't.J. Patent

rhodesi ens
Application Pubhcatlon Nos. US 2001/0044468 and US 2002/0019437, and the

pentamidine analogs described in U.S. Patent Application No. 10/617,424 (see,
e.g., Formula (IT)). Other protein tyrosine phosphatase inhibitors can be identified,
for example, using the methods described in Lazo et al. (Oncol. Res. 13:347-352,
2003), PCT Publication Nos. WQ97/40379, W0O03/003001, and W003/035621,

. and U.S. Patent Nos. 5,443,962 and 5,958,719.

Pentamidine has also been shown to inhibit the activity of endo-exonuclease
(PCT Publication No. WO 01/35935). Thus, in the methods of the invention,
pentamidine can be replaced by any endo-exonuclease inhibitor.
Little is known about the drug’s pharmacokinetics. In seven patients treated
with daily intramuscular doses of pentamidine at 4 mg/kg for 10 to 12 days,
19
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i nfections. The structure of pentamdine is:It is
avai |l able fornmulated for injection or inhalation. For

WO pgoso1isen, pentam di ne i s packaged as a nonpyPOLER1004/023524

| yophi l i zed product. After reconstitution, it is
adm ni stered by intramuscul ar or intravenous
injection. Pentam dine isethionate is a white,
crystalline powder soluble in water and glycerin and

blSfie ol g s 3o 9.3 R O el o B auljg papinued

AR orpbp IOkt B8 gy v
afidecasfatioat oftthe afcapeeritam di ne is not fully understood.

In vitro studies with manmalian tissues _and the i
pr ot okisaue dsiribtwition Hf peegpadine has been swdiadn mige giyeng single

Iﬂlﬁ%ﬁ%ﬁ (?rnge%l ]\(Iglwé’é I?P@%?}p%ﬁ{g&%ﬁ@%ﬁq&'l%ﬂ%r %Céo?lgen&ation in the
RIR2RE Qlak RhSIBighatdfdloN e BisthaBRVBE Mvet.| RESIQ, PSﬂﬂaﬁﬁ&fﬁ% was
suggest that the action of pentam di ne agai ns
erérstedanichsiged, arintacihy vid thdiksdeeye vatlusede blimanation in the feces.
rot ozoan residing in host macrophages, .ai ght be
Tharalioar oMRURESEOSH T e ufike @85 Ee%ﬁs §H1i e consieRhov the
fﬁéﬁ&%%ﬁtﬁﬁ@ am di ne selectively targets intracellul ar
e shmani'a’i n macr ophages but not the free-living form

of the protozoan and has reduced anti-I ei shmani a
activity in immunodeficient mce in conparison wth
iPeptamnidine Amalogsunoconpet ent hosts. Recently,

pent anm di ne was .shown to be an effective inhibitor of
P ot SRFTg e SRR FOpHRRUAGS CREr e ISP ot &

. . . i ' J L . i
AERHSHEALY: B SR An (TR VB, AlordPaRSiall npounds
8641 ¥4 prvpailidiné, Hithiidies) Heptapeidinibed nenamhghie sleselbtoperties
in augnmentation of cytokine signaling and Lo .
avith péngarsidivasinathet they exhibiteantipaihvigaricadNAsHndmgrproperties.

hown to be a potent..inhibitqr. of the aqn eni,c
Shbematomde oy pgeRBERT g dP BRI RO de T .
aﬁ%(lg,gt- =he PRl > . . in the methods
21? |1ﬂr$§lén ﬁé?g’n%ﬁ%zf%éﬁﬁ%a@%mg’g ?epl aced by any
gprﬁitﬁﬂnethty]/e"n@aidxg);ﬂfmsmlikﬁhe,sﬁbfdmpmpamﬂdiné,nlc,Buﬂﬁ(ngamidino-z-
PIB inhibitors or PRL inhibitors. Inhibitors of
prashetyphepprgprpaph DM h st opsinl digemysinmhsppaidine,

lé?r}igé:r Ql?&e? Ib‘féontl)}lfcshﬁ),ee{c 1)1(181\{1%'5];%1? ik d%&t@r%ﬁpc%f) also exhibit properties
similar to those of pentamidine. It is likely that these compounds will have anti-
cancer activity when administered in combination with an antiproliferative agent.

Pentamidine analogs are described, for example, by formula (I):

N (CHZ)m\A/(CHZ)n N

C( I}

/ = 3 4 DX
R : ® \RZ @),



(e.g., those described in Scrivens et al., MIl. Cancer

Ther. 2:1053-1059, 2003, and 5 U.S. Patent No.
W®2@4011321), vandate salts and conpl exes (e. . PCHUS00#023524

ort hovanadat e), dephosphatin, dnacin A, dnacin A2,

STI-571, suramn, galliumnitrate, sodium

sti bogl uconate, neglum ne anti nonat e,

2- (2- mer capt oet hanol ) - 3- nethyl - 1, 4- napht hoqui none,

555 i S 4- a{zn'%agi %ﬁp@ﬂ%saﬁrtﬁemoks Onet hyl am doxi ne,

2,5-b |nophenyl )furan 10 (DB75, | mtech),

di scl{c@é%lﬁmg U S. 5,843,980, and conpounds descri bed
in Pest e)@les al ., Onc%ene 19; 6607- 66+2, 2000, Y.yon
et al: PRey. Dri ov. 1X962-976, 01200
pucruetXet al. Y B oorS“ d. cnen—%: 1451 146624000,
U.S. Patent Applicati & PublicaRfonNos. 2003/R114 13,
2003/ 0144338, 2003/0161893, and PCT Patent Publ i cat i on
Nos. \m&mezw W03/ 06788 and W03/ 070158. L5 Still

ot her anal ogs are.those that f Wot hin a formul a
provi@%ﬂlq’fr\gz@ﬁ Yots, w@peméﬁnélart g‘f R'5, 998, 051;

5, 521 : : : : 5, 843, 980:

6, 008“2C flg %%ng‘é mée%e‘%%’?r}lg ﬁ?%@gyl > and

6, 326e§§15@m%<1{7URS anﬂdlgel@tmﬁﬁpéﬂd@ﬁﬂy% CyHalgiatlafl] Balogen, C;-C
Nos. US 2001/0044468 and US 2002/ 0019437, and the

pent aaikglory,Gnthogylakys or Coéds pryli:i s Ay by,

Application No. 10/617,424 (se 10 e.g., Formula

(H)) . P& memntpeghetwesn ? gad el ﬁ%é‘f?nat ase inhibitors

Gesor PR bl AEp BB B HERP bR ARE3, incusive,

2003) eadtIt Rukld RAld on Nos. W7/ 40379, W03/ 003001,
and W003/ 035621, and U.S. Patent Nos. 5,443,962 and

5, 958, 719—RPEnt ani di ne has al so been shown to inhibit
t he aet1</\/|ty of endo-exonucl ease >5 (PCT Publication
No. WO ON#38935). Thus, in the nethods of the

i nvent i o’nj, pent am di ne can be replaced by any

endo- exBnucl ease |nh| bitor. Little is known about the

G B e ST S 818 .
gﬁ{)}fv\ggf&%x% @éﬁ% 1@%1‘1@3[ @6@11@3?_%1&969-@1%'1@' é&ﬂﬁld’@[ @6 alkyl or

he patients continued
AT %taeyldR B&$|(D9Caamyt1t($1 Of cydoalini, @6 alkylmuyn@uﬂg
to six to eight weeks
alkyloxy C;-Cg alkyl, hydroxy C;-Cg alkyl, C;-Cs alkylamino C;-Cs alkyl, amino
C;-C; alkyl, carbo(C;-Cs alkyloxy), carbo(Cs-Cig aryl C;-Cs alkyloxy), carbo(Cs-
Cs aryloxy), or C¢-Cyg aryl, and RMis H, OH, or C;-C; alkyloxy, or R and R

together represent

R

>:\/ N ,R”WRZO, or’ <_>
14 R15 R16 Rls R19 \ \ //
R21

wherein each of R14, RIS, and R’ is, independently, H, C;-C; alkyl,
21
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after cessation of the treatnent. Tissue distribution
of pentam di ne has been studied in mce given a single

WO paosapesrt t oneal i njection of pentam di ne at 1BCT$3004/023524

The concentration in the kidneys was the highest,
followed by that in the liver. In mce, pentan dine
was excreted unchanged, primarily via the kidneys with
some elimnpation in the feces. The ratio of anobunts

BGREL R iBmbnethd L Bad] St or Ran i rhd mis SAESkR Rty H or
di, aYiafliyN OarfPRPOM Ml habsten! ﬁﬂi@?&n@?ﬁ&@@%,%@&,@}-@? alkyl, C;-Cs

antiproliferative conbi nati on of € I nvention.
eydoakyt; @ Galitiyoaryc Ol s ysUe € abcypr pplox vl iChel alkyl, C1-Cs

but am di ne, hept am di ne nd, nonamn di ne share
0P A5G %ﬁfy?@ﬁ%laﬂi%rﬁ?(eﬁm £k -¢1h@yy1exm bi t
antip [ 4. indi OpEerd. i r
anal oo ia, PRAdEHRE, ATPER T BYL QLIS QP NOs, and
M| beR? gha R thysihewsinid Saglodone, di mi nazene,
benzam di ne, 4,4'- (pentanethyl enedi oxy) phenam di ne,

di br dotheo paatogs ms]ude Iilbimidines(-d) and hydroxystilbamidine (G-2),
met hoxy.phenoxy) pr gpan AMP) , netropsin, distanycin,
ﬂfgﬁ@fﬁlga?ﬂg,anéiﬁpgéa@ﬁaﬁé bl eonryci n, actinonycin, and

daunorubicin) also exhibit properties simlar to those

of pentamidine. It is likely that these conpounds w ||
have anti cancer activity when ad hi stered in

Edbi \on with an antiptd|iferalive agent.

Pept-s TE\@Nayogs ape desgri anpl e Niby
fier mul™a I)l: @ R 2)H R R, () 2

pliar macedt'i cal accept abl e saly, thereofS—wherkn A

is iCH)p , X

X>R7/ or M5 R5 RO R
N N
\
HN G-3

Each amidine moiety in G-1, G-2, or G-3 may be replaced with one of the

moieties depicted in formula (I) above as

As is the case for pentamidine, salts of stilbamidine and its related
compounds are also useful in the method of the invention. Preferred salts include,
for example, dihydrochloride and methanesulfonate salts.

Still other analogs are those that fall within a formula provided in any of
U.S. Patent Nos. 5,428,051; 5,521,189; 5,602,172; 5,643,935, 5,723,495;
5,843,980, 6,008,247, 6,025,398; 6,172,104; 6,214,883; and 6,326,395, or U.S.
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wherein each of X and Y is, independently, O NR1O, or

S, each of R5 and R10 is, independently, Hor CpC 6
wa@bdoglo1iseach of R 6, R7, R8, and RO is, i ndepenBenub3o4/023524

H G -C6 al kyl, halogen, G -C6 al kyl oxy,C6-Ci 8

aryloxy, or C6-Ci 8 aryl-C -C6 al kyloxy, p is an

i nteger between 2 and 6, inclusive, each of mand n

i's, independently, an integer between 0 and 2

RREb AR R Rt cafibn N, 8 Ay pBoRia ity s iffrponons7

Kk g C6
%Il %%ama%‘ogﬁ%%s %{ {gy Ewﬂ%yg%eg%po%gd gbgﬁe{ﬁl@or Co6-C 8

alr {I lEﬁrﬁp]iasyg&%alﬁerﬁ 138-byd(4-a@p din®- 2 yadtioat phlen oG @rddane,
a oxXY, d
ahmmld&c?@%rk@@ﬁ] %%@&%ﬁ 419%’%% Qf{)%ﬁ@%’ entane, 1,3-

TS Ot e

dmidinbphhbxPprdpake 51, albiy(hogy, or R11 and R12
tog&%’ represent}g;) c%laN:N Rgr( 2 or Rl14 V 5 R16 R19

Rgdroxymidmﬂadmcl))pheﬁm)btétagimi ifblﬂ4‘ I@ﬁd R16 is,

epen ,

bR Bg 91%1}@0@55%93 il G86’ and Re0 i s,
I b sl et g oo

am@dh)phenéil nky1,80is(2Cheoxg- & Cl- 06
?&r(ﬁ‘y hydro%<ﬁ C }ggﬁg? ,y’ ClS(CG al k)}/(lg{amqﬁ%

hb’&l;dxyammdmo)p@ﬁnoxy)amgame Hp- mﬁ4@1mqup|henyl]ﬁ1ran 2 5-bls[4-
amidinophenyl]furan-bis-amidoxime, 2,5-bis[4-amidinophenyl]furan-bis-O-

methylamidoxime, 2,5-bis[4-amidinophenyljfuran-bis-O-ethylamidoxime, 2,5-
bis(4-amidinophenyl)furan-bis-O-4-fluorophenyl, 2,5-bis(4-amidinophenyl)furan-
bis-0-4-methoxyphenyl, 2,4-bis(4-amidinophenyl)furan, 2,4-bis(4-
amidinophenyl)furan-bis-O-methylamidoxime, 2,4-bis(4-amidinophenyl)furan-
bis-O-4-fluorophenyl, 2,4-bis(4-amidinophenyl)furan-bis-O-4-methoxyphenyl,
2,5-bis(4-amidinophenyl) thiophene, 2,5-bis(4-amidinophenyl) thiophene-bis-O-
methylamidoxime, 2,4-bis(4-amidinophenyl)thiophene, 2,4-bis(4-
amidinophenyl)thiophene-bis-O-methylamidoxime, 2,8-
diamidinodibenzothiophene, 2,8-bis(N-isopropylamidino)carbazole, 2,8-bis(N-
hydroxyamidino)carbazole, 2,8-bis(2-imidazolinyl)dibenzothiophene, 2,8-bis(2-
imidazolinyl)-5,5-dioxodibenzothiophene, 3,7—diamidinodibenzothiophene, 3,7-
bis(N-isopropylamidino)dibenzothiophene, 3,7-bis(N-
hydroxyamidino)dibenzothiophene, 3,7-diaminodibenzothiophene, 3,7-
dibromodibenzothiophene, 3,7-dicyanodibenzothiophene, 2,8-
diamidinodibenzofuran, 2,8-di(2-imidazolinyl)dibenzofuran, 2,8-di(N- '
isopropylamidino)dibenzofuran, 2,8-di(N-hydroxylamidino)dibenzofuran, 3,7-
23
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each of R 3 and R4 is, independently, H d, Br, OH,
OCH3, OCF3, N2, and NH2, or R3 and R together forma

wapovgloelshond. O her anal ogs i ncl ude stil bam di PeT/(&00)/023524

and hydroxystil bam dine (G 2), and their indole

anal ogs (e.g., G3). OH Each amdine noiety in G1,
G2, or G3 may be replaced with one of the noieties
depicted in forrmula (1) above as 11 N RN-R 12 13 10O

e RSB0 B S gl -
. i i . ; i "

IR 0 O s oLt

Stiitrbbiphbey], 2madthgsy-at-rittddgedithamobiphbnyli, 2hhethaxy-2'-amino-

formula provided in any of 15 U 'S. PatentNos,,
g, Aghrosmbihenyh 318 dibromedibenzofura, §45dpygnodibenzp futsy, 2,5-

, 843, 980; 008, 247; 025,398 ,6.173,. .o 6. 234, 883;
Bisk g GO eI ARI® s b sind T o
B g ot ot ey g fadine, I-
methyl 2153big(admidine? denzimidazolyl)pyrrole, 1-methyl-2,5-bis[5-(2-
Lihgi?gai’&)%éggn%gj&%@gﬁﬁggg esp P'?Reotﬁglll)'f :rs 9]:%2[%?( 1 :43 5 s 6-tetrahydr0-2 -

i AR e >
L e st gt
bbrriady) Avhyldmeidite, s, Hibsy( 4 antiNinpe?-beyezimidazedyl)furan, 2,5-bis-[5-(2-
ehoRlA B b inmidsphyEhron; 5-8is- SN ARy hmidino-2-
%gé%ﬁé%lﬁh@?%lg %ﬁ-&@%ﬁ@%ﬁ%@x}) glIll‘rE]lIé,) 2,5-bis(4-guanylphenyl)-
3,4-dimethylfuran, 2,5-bis {p-[2-(3,4,5,6-tetrahydropyrimidyl)phenyl]} furan, 2,5-
bis[4-(2-imidazolinyl)phenyl]furan, 2,5[bis- {4-(2-tetrahydropyrimidinyl) } phenyl]-
3-(p-tolyloxy)furan, 2,5[bis {4-(2-imidazolinyl)} phenyl]-3-(p-tolyloxy)furan, 2,5-
bis {4-[5-(N-2-aminoethylamido)benzimidazol-2-yljphenyl} furan, 2,5-bis[4-
(3a,4,5,6,7,7a—hexahydro-1H—benzimidazol-2—y1)pheny1]furan, 2,5-bis[4-(4,5,6,7-
tetrahydro-1H-1,3-diazepin-2-yl)phenyl]furan, 2,5-bis(4-N,N-
dimethylcarboxhydrazidephenyl)furan, 2,5-bis {4-[2-(N-2-
hydroxyethyl)imidazolinyl]phenyl} furan, 2,5-bis[4-(N-

isopropylamidino)phenyl]furan, 2,5-bis {4-[3-
(dimethylaminopropyl)amidinoJphenyl} furan, 2,5-bis {4-[N-(3-
aminopropyl)amidino lphenyl} furan, 2,5-bis[2-(imidzaolinyl)phenyl]-3,4-
bis(methoxymethyl)furan, 2,5-bis[4-N-(dimethylaminoethyl)guanyl lphenylfuran,
2,5-bis {4-[(N-2-hydroxyethyl)guanyl]phenyl} furan, 2,5-bis[4-N-
(cyclopropylguanyl)phenyl]furan, 2,5-bis[4-(N,N-
diethylaminopropyl)guanyl]phenylfuran, 2,5-bis {4-[2-(N-
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L0

L5

phenoxy) propane, 2, 5-bi s[ 4-ai ni di nophenyl ] furan,
2, 5-bi s[ 4- am di nophenyl ] f uran-bi s-am doxi ne,

WQ@2®s501sf21- am di nophenyl ] f ur an- bi s- Qret hyl am dBXT/D82004/023524

2, 5- bi s[ 4- am di nophenyl ] f uran- bi s- O et hyl am doxi ne,
2,5- Dbis(4-am di nophenyl ) furan-bis-0O 4-fluorophenyl,
2, 5- bi s(4-am di nophenyl ) furanbi s- O 4-net hoxyphenyl ,
2, 4- bi s(4-am di nophenyl ) furan, 2, 4-bis(4-

SR HREEAT RS o Ra S By turen,

2, 5%19[4%2%%11&%1%9&%&?])]fyﬁﬁmcﬁdyi?m% 4 pEjigaxpphenyl

2, 5-bi s(4-am di no t hi ophéne
Epﬁrdpyi;(mthn)phﬂqﬂ]ﬁéﬂyet}lylfuran, bis[5-amidino-2-

h' ?%B‘?@@@lﬁjﬂlﬁtgﬁ?é {&3%*1@%%&4@ 2-bengingjdagglylmethane, 1,2-
gﬁgsd 5@? g%@ﬁﬁﬁﬂ%ﬁﬁﬁ%ﬁleq b0 AT R0 -2 8

enzo

Ber?zlﬂlh&dzUiylf@M@PYBalﬁibEb NQ)diR6RB&QIzemidazolylJpropane, 1,3-bis[5-
2, 8- bi s(Nhydr oxyam di no) carbazol e,

(22 Bmislago Lyl k- 2rbenziotidarolyldpropan i -bifitaeidnos2-bi s ( 2-
Qﬁq]glﬂ(gﬂ%pgﬁﬂ%ap%% Ooﬁggﬁ&gﬂél%tag(l)}yﬂhf Ilqogl’lzimidazolyl]butane, 1,8-
R e L e

BenZzithi darondibtingiez @Mhblg[ﬁh@ﬂﬁmdazalyl) 2-benzm11dazoly1] 1-butene, 1,4-
di br onodi benzot hi ophene, 7- di cyanodi benzot hi ophene
bisgp- (Zj-matda@p}yé)jz-ﬁ@nzmlda@}yl] -2-butene, 1,4-bis[5-(2- 1m1dazoly1) 2~

?lgz_naliui%olygi)- %ég ;f %fnli) Liu@g}rmdgﬁolyl) -2-benzimidazolyl]-2-

ghieieay, HOBRISS nyﬁ DONY-DBREALNGADYI]-1-methyl-1-butene, 14-
Bisp>- dl'ﬁmmbmyﬂmmamm@'@l@ﬁwhyﬂslbutene 1,4-bis[5-(2-

droxyl am dii i 02 hdl benzof ur an

Nh
imigacels) oo, had ot o @-imidasol) 2

SeRa G gRIF Dietyl-f outaigps b pemyimidyD-2-
BeBI 1A %. %ﬂgﬁ%fl ﬁbfk[5—gﬂ?&ﬁﬁﬁﬁyﬂ@ﬁé’ﬂmmldazolyl]ethane 1,3

3, 7-di br ono uran di cyanodi benzof ur an,
b1s$f(—5nmhmd+2%eﬁ2z—1ﬂmdmolyl]jmapﬂrm ) Bybisff-€-pyrimidyl)-2-
2, 5-bi s[ 5-

berAmR S P RRtad o PR DY BB i ckeps e R baiae, 14

B E D infe L a0y i AT
béﬂnzgrtil%c%/hlz)é 29139_2&%12% mmﬁ '?'%)et i;ﬂ;%’jflg-r,zabenzmndazolyl] 1-
metliyibatang, 1,4 bi&iéf(ifpwnﬁazlgl)yz ]Jpxymnmdl@olyl] -2-ethylbutane, 1,4-bis[5-
%Z-pyn}n%;l) %r-rt])enmmld%zolyl] 1-methyl-1-butene, 1,4-bis[5-(2-pyrimidyl)-2-
benzimidazolyl]-2,3-diethyl-2-butene, 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]-
1,3-butadiene, and 1,4-bis[5-(2-pyrimidyl)-2-benzimidazolyl]-2-methyl-1,3-
butadiene, 2,4-bis(4-guanylphenyl)pyrimidine, 2,4-bis(4-imidazolin-2-
yl)pyrimidine, 2,4-bis[(tetrahydropyrimidinyl-2-yl)phenyl]pyrimidine, 2-(4-[N-i-
propylguanyl]phenyl)-4-(2-methoxy-4-[N-i-propylguanyl]phenyl)pyrimidine, 4-
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benzi m dazoyl ) pyri di ne,
2,6-bis[5-(1,4,5,6-tetrahydro-2- ryrimdinyl)-2-

whenziomsdazol yl ] pyri di ne, PCT/US2004/023524

2, 5- bi s(5-am di no- 2- benzi m dazol yl ) furan,
2,5-bis-[5-(2- imdazolinyl)-2-benzimdazolyl] furan,
2,5-bis-(5-Nisopropyl am di no-2- benzi m dazol yl ) f uran,
2, 5- bi s- (4- guanyl phenyl ) furan,

hy|.f bi
5% e Rt 8L E ey By Sy TSP 50 o, 2
Jéofb%nkiﬂlﬂ%@l]fﬁi/dﬁ piery[d- f{5*-r(@~1i1fn1dazolmog}ben21m1dazoyl]furan
4-(2-tetrahydropyrimdinyl) }

3 5(bls[Za(iﬁgblsp?)f@yi’ﬂamldﬁmﬁbmzsmldazoyl]furan 2,5-bis[2-(5-N-
4-(2 f 2, 5-
YD Blan e Do N HB R VA Poe b g “2°y1 1 pheny
?’%‘é‘,&l‘ﬂ@fe&?‘?‘?"?%ﬁhﬁ’%"é? EVBNERZ TG dazol - 2-y1 ) phenyl ] f

ﬁhﬁiazoﬂno”)}taeﬁlﬂn&a&ogzl]ﬁyﬁolet eisebpdeeNLH- |, 3- di aze

rin-2-yl)phenyl]fura

E,oﬁrdg]ysla(m}deanhg}fhmi]pmhlﬁd 2ezbigBhb3-Nenyl ) f ur an,
2,5 4
ey 5%%%?3}43&93{1]‘1@%94 mﬁm +2,5-bis[2-(5-

%mgd E@%ﬁm@[dﬁ%&éﬁ%&%é ﬁgspp{% 55&[110)}benzmﬂdazoy1]-1-

alethYiroTeaD,s-Bisp-(5-N-{yid (cﬁamldmo)benmmldazoyl] 1-
am nopr op f)am |no;§1yhenyl ft iran,

meshydpwirole; 25i-bisko( 1sppw@fy@qn}1dgloaben21m1dazoyl]th10phene 2,6-
Fﬁéﬁ‘éaﬁﬂa{ At %ﬁwﬁa@dﬁw&m%ﬁ BB, 5 i s
e

ogrdp zﬁrﬂrdlﬂb)lﬁénﬁhh&dimﬁ]nb,axd)plyén)ylghm I4145hﬂ$f§ZL(ShNan
bi's { Ellm( I\Iethyllmdazolln ) ylL}fi iran,

zy@opmtylan[n benzimidagopling, 31} é%’i waas 815 -bis[2-(5-
SiadigpHerz ety qﬁ%&@g@%ﬂé%%b? SRR ot hy v an,

B Shherl bR SR EEN,
BT (20t mdazol y1) 2. -ben prdazol YL et hane
maphpl mcmrgw mﬁbamorii?wmlégw %ﬁﬁjt}:ﬁ[éréy N 1, 3-Dbi s[5-
frpe y ERER s RS IR 2 PRRDE g ae-

Hirfte By BlnPinbgrdp AeFRhY ) pten bR fF it X[ (b DutAsEy1-3-18-
phenylaminopropylcarbamoyl)phenyl]furan, 2,5-bis[4-(3-N, NEN'L

trimethylaminopropylcarbamoyl)phenyllfuran, 2,5-bis[3-amidinophenylfuran,
2,5-bis[3-(N-isopropylamidino)amidinophenyl]furan, 2,5-bis[3[(N-(2-
dimethylaminoethyl)amidino [phenylfuran, 2,5-bis[4-(N-2,2,2~
trichloroethoxycarbonyl)amidinophenyl]furan, 2,5-bis[4-(N-thioethylcarbonyl)
amidinophenyl}furan, 2,5-bis[4-(N-benzyloxycarbonyl)amidinophenyl]furan, 2,5-
bis[4-(N-phenoxycarbonyl)amidinophenyl]furan, 2,5-bis[4~(N-(4-fluoro)-
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15

bi s[ 5- am di no- 2- benzi m dazol yl ] oct ane, trans-
1, 2-bi s[ 5-am di no-2- LO benzi m dazol yl j et hene,

wo 2005001 5f5- ( 2-1 m dazol yl ) - 2- benzi m dazol yl ] - | - bOt/@smp4/023524

1,4- bis[5-(2-imdazolyl)-2-benzimdazol yl]-2-butene,
|, 4-bi s[5-(2-1i m'dazol yl)-2-
ben2| m dazol yl'] -1 -met hyl but ane,

, 4- bi s[ 5- (2 i m dazol yl)-2-benzi m dazol yl ] - 2-

Ehﬁl}/"laﬁ?@t owl)m%a%h%nﬂlf%aae%é a6 1 - 1- et hy! -

%‘?W@‘. m g%rgf)lﬁ’l?%lgl-db%??m ch]guzrglll y% ? bés[g( di et hyl -2-b

ube&tﬁﬁyethoﬂydaﬂﬁh@i)(aﬁndi@phm}d]ﬁminy bnd 2; 5bb1ﬂ?4 @Ndazol yl ] -
3- but adi ene, |, 4-bis[5-(2-im dazoly
@@nm)phm@pgnb]onzl)m@ywh@yﬁﬁwﬂ aM@h@ds for making any of the

T P W R LTS RIS R0 552415

:3'@{%7?[21&%(4?% %emg' msdgzsmyééa@%m@w 6,025,398; 6,172,104;

222" bénzi m dazol yl | pr dpane,
b 241141;8%[, and 3; Emér?o%'l anU SZPhlenizAppkﬂcaazmh)qubmh‘amNok BsS
10 bis @éz pyr é 2) benzi m dazol yl ] - 1- but ene,
20Q149i0§fr &élpﬁ]lﬁllw { 3/99194?97né|1m dazol yl | - 2- but ene,
1,4-bis[5-(2-pyrimdyl)-2-benzi m dazol yl]- 1-
nmet hyl but ane,

I fRApolifdsdy! ) - 2- benzi m dazol yl ] - 2- et hyl but an
Peﬂ’t!&hﬁtﬁe?\ae lpysrl m dyl ) - 2- benzi m dazol yl ] -

' 1- et thtarrﬂldmetmetaboliteg atw aisq gscfal ipythe antgio}iferative combination

benzi m dazol yl ] -2, 3-di et hyl - 2- but e
of Aheyinypntiqmp- B@l}tp@g@glp I8 r@pglé}ﬁ meia t&glzsﬂ)l,lp }he bady to at least seven

p’I‘Hn%&tgfl% ﬁc@ﬁ%r sgmg qf thefe tgréer;[azﬂlnor%]ltgsa e PTG gr morp aftlYltleS with
é)eﬁ’tétrﬁi%r&n qt 1saﬂél'-ﬂf’ t}ﬁa(t éoﬁlé @@Miaﬁh&ﬂwﬂlwbd)lﬁlﬂed il have anti-cancer
bi s(4-im dazolin-2- yl')pyrimdine,

activiny &[l(eneldnahysthr@(bm cqmbﬂma?pn with) E)Ipﬁéwp]]lfﬁyatﬂﬁ agenk  Seven
2 {akbabroprt uanul | phenyl) >4ars GOEhRRG > [V -pro

A( N- cyahope I am di no) - | di am ne,
, 5- bi s- }ﬁ@%dmﬁg%nm m d P&H2)4CH,OH
- bifgN2 (2-Hr dazol i noj }Bé\‘m m azoiil'q furan,

- bi s[ 2- (5 N-i sopropyl am gj;no) benzi m dazoyl ] f ur aggy
- bi 8- ycl o rentyl agn dino) benzi m dazoyl Jf ullan

- bi SP @ i no) behd ' m™ yI ] pyrrole, NH2
- bite['2- {5- (2H-2ni dazol i no) e ﬁ\dﬁ}sgl‘] | e,
- bi s[ 2- (5- Ni sopropyl ami di no) benzi m Hazoyl ] pyrrol e,

- bi s[ 2K 5- Ncycl opent yl am di nd3H
H2NJ\©\ NH,
OH NH NH
NOH 0 0 H-4
HzN)n /@ANH
. O/\/\/\O
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benzi m dazoyl ] pyrrol e, 1-nethyl-2,5-bis[2-(5-
am di no) benzi m dazoyl ] pyrrol e, 2,5-bis[2-

wd@ 3006@115mt dazol i no) } benzi m dazoyl ] - 1- net hyl ppeT/Obm04/023524
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2, 5-bi s[ 2-(5-N-cycl opentyl anmi di no) benzi m dazoyl ] -1 nmeth
yl pyrrol e,
2, 5-bi s[ 2- (5-N-i sopropyl am di no) benzi m dazoyl ] t hi ophen
e, 2,6- bis[2-{5-(2-im dazolino)}benzimdazoyl]pyridi
ae, 2,6-bis[2-(5- am dino)benzimdazoyl]pyridine,
4, 4" -bi s[ 2-(5-N sopropyl am di no)
Tﬂ}ﬁﬁ dazoyl ] -1, 2-di phenyl et hane,

, 4" =01 s[ 2- (5- Ncycl opent yl am di no)
benzi Thelaampinatidnd oflthehangrtidn aramsefd] fortthe fr2ainrent of
am di no) benzi m dazoyl ] benzo[ b].f uran, . . .
peeplasmys.2 Therapy yeaso ﬁ@tﬁp@gﬁdﬁlﬁ@g or 1n conjunction with another

A A L2 QyekRERZLOL] Py, Rndihblofa? oMo8RPliRrapy).

rene,

%ﬁi@&fa{llﬁ? g%EfSUH‘HaQﬁ@ 4 BRAtPRKk)of developing a neoplasm (e.g., one

car banoy enyl ] furan,

Ao igehdti datlyNrbidiispesetydr amie rvduet prelvassbyalrasla peoplasm) may
h I']fu, y e . .

ets1ta brophyBoke enmankye i bisg deipy aspwafti fopmation. The

henyl ] furan . 5-bij -(3- | P .
B LA R Py b SRS R ofisduse o disoder
Depidlrsdtdd, (Be Bie Mhd dbndition of the patient, the stage and type of the
trimet hyl am nopr opyl car banoyl ) phenyl | f ur an,

Palient’ s {Beas] giimbmhéhquﬁqm awponds ‘.co the treatment. .Therapy may be
?glgag@r{%glﬁgglfiogﬁe% F%Ka!lt%rr{]cl%ldg (r)gs% g]erq{)cliqsogoh’&]%{/ {}Jefﬁa{tireﬂp $ body has a
ﬁ;}ﬁﬁ{@' @%{Bﬁ% LA gL Bl BhRRYAT HaaRFredis5- bi s

tri chipgaapidiunceacdeanl bérer dicopiphas ydiids, avithdnt Sntitaion,
[4- (N-t hi oet hyl carbonyl ) am di nophenylj furan, .
Aetikedming fe.gNabietn 2guksxiieaopnlymphecyiie wkenya. acytemyelocytic

2,5- bis[4-(N ) bonyl 1 di f .
Jeukagmia; ACHRIIRGHGRI:d PSR RO ARG PEORYTIS el s spyee
T I
ZhBoic 3Elenas edtawyiethpaly ctidienkdtisa ciudiniolynerhocytic lewkemia),
and 2, 5-bi s[4-(N-(3- s .y s
fpalpessheminoydanpbama) Gadgkinos dissgte pon-diodgbin’s digsase),

oSl Path bR qsifinefiEIRaEY sERTRRYACE o Solig qumors such as
> /4 3 g., 9 i« ' ,, liposarcoma
B3t @rgfindiPe, FplGhgm, B RARAAR, tposurcoma

, 172, 104;
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,

endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma,
synovioma, mesothelioma, Ewing’s tumor, leiomyosarcoma, thabdomyosarcoma,
colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate cancer,
squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland
carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary
adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic
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6, 214, 883; and 6, 326,395, an U. S. Patent Application
Publ i cati on Nos. US 2001/0044468 Al and US

wQaeeRN0B19437 Al . Pentam di ne Metabolites Pentp@i/dsze4/023524

nmetabolites are also useful in the antiproliferative
conbi nation of the invention. Pentam dine is rapidly
nmet abolized in the body to at | east seven prinmary
met abol ites. Sone of these nmet abol ites share one or

98’5&10?&4 é(ﬁaﬁ @ﬁ Wil Hﬂoﬂ{ep% le Id'ilc{ g’arcL,ftn%%t ﬁ% atgcarclnoma

I ne nme dll as Wl Chave BR
%ﬁin%kﬁay eﬂd’bﬁ?j?mm]! %ﬂ@!ufdnﬁd affilinils @by, Raiviedl cwhédr, fdrine cancer,
antiproliferative agent. Seven pent anmi di ne netabolites
(esnculahcamgh lungparamnﬁ; smallissildung circihomy, HCaidar @@moma

2 OH H 1 H 5T era The ]ﬂg;?ﬂlnatl ons of the
S?FCHPQ]% e, pgffocs iime.iaedHohlasioma.sspnigphatyngioma,
a;}gegrf REIGRA B NAIEmA! aldhefORbIRL, o0 Wi 1
er t rapy €.0 urgery, l'aton therapy,

bhgodeatigtioany sclﬁﬁar@l@ﬁel hhﬁﬁlfgiﬁﬁha ﬂﬂtﬁnbhﬁﬂ atinpblatoma, or
person having a greater risk of devel oping a neoplasm

r(eémgblas‘gm@a)vmo is genetically predisposed or one who
previ ously had a neoplasn) may receive prophylactic
treatnment to inhibit or delay neoplastic formation.

iaﬁnﬁmﬂ mﬁﬁrﬁﬁgelﬁmgg)?ﬁ Shibher apy depends on the

type of disease or disor e| ng treated, the age and
condi Theadministreignadfi eaoh cotrnipeusnd af dqeanﬂnbma@omfnatyhm by any
patient's disease, and how the patient responds to
THEglaEsens hebrapys e concegitolon phthsrrompaugdrthaly é@l@bmed with

| ud t hat t.he t .bod
ﬁlg b Xoeep S aREheD R RomelilyobiiRa R (et il e
ol B6 be JoHBMRIES B HPRGRIate ARBut lli&earnyrs%%bﬁ%aﬁler
ude, without limtation, l'eukem as (e.g., acute
skléls’wame,aandals genetallynpheset incan aanognti of, 1 - 95:%th wygho of/ tliectotal

| eukem acut e el obl asts | eukem g, ac
Wpé]ﬁt, ef g@ﬁ%‘l{ﬂ’@&ﬁ%\’n The g%g%@l&gn may be progf}ded in a dosage form

that is suitable for the oral, parenteral (e.g., intravenously or intramuscularly),
rectal, cutaneous, nasal, vaginal, inhalant, skin (patch), or ocular administration
route. Thus, the composition may be in the form of, e.g., tablets, capsules, pills,
powders, granulates, suspensions, emulsions, solutions, gels including hydrogels,
pastes, ointments, creams, plasters, drenches, osmotic delivery devices,
suppositories, enemas, injectables, implants, sprays, or aerosols. The
pharmaceutical compositions may be formulated according to conventional
pharmaceutical practice (see, e.g., Remington: The Science and Practice of
Pharmacy, 20th edition, 2000, ed. A.R. Gennaro, Lippincott Williams & Wilkins,
Philadelphia, and Encyclopedia of Pharmaceutical Technology, eds. J. Swarbrick
and J. C. Boylan, 1988-1999, Marcel Dekker, New York).
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nyel ononocytic | eukem a, acute nonocytic | eukem a,
acute erythrol eukem a, chronic | eukem a, chronic

wong@socyrt c | eukemi a, chronic | ynphocytic | eukeoi/a$2004/023524

pol ycyt hem a vera, |ynphoma (Hodgkin's disease,

non- Hodgki n' s di sease), Wl denstronis

macr ogl obul i nem a, heavy chain di sease, and solid
tunors such as sarcomas and carci nomas (e.d.,

fi brosarcoma, mnyxosarcomm, |iposarcona
chondr osar coma, osteogeni c sarconma,: chordong,
Pogiadgesar coma, endot hel i osarcoma, | ynphangi osar cona

| ynphangi oendot hel i osar coma, synovi oma, nesot hel i omm,

Ewi ngTke desage ofiea¢io pyopernsboraagenhabtheraleisadommebingidonsn
BB 3B b SRR TR e
bagadte§ahk sERRY D Re nffgﬁ d%l?étﬂ&‘me ne @l%ling% g@ge treated or

carci noma, sebatCeous g arci noma, papli

meventadend thapigk) weighg dad dealtle bfitregsatient to be treated.
cystadenocar ci noma, mnedul | ary carci noma, . )

br onchlegyermpewrd piegeat it ayestion anay bepdmmasteredrmapldy snthe form

b | uct carcinomya, chariocarci-hona m_nona o .

B 1aPisbi SroSiS S or Gitihe 2% BesTey e Pt Glpeesitorics
PABhichq AaNaREAtbESF !a‘éHin%uﬁ& RC8Ktabl fértldd, f¥ Eample, in the
smal|l cell lung carcinona, bladder carcinong,

fopnt dfedalint sclations onmwithghe compoasd irwoyiarated into liposomes. In
medul | obl ast oma, crani opharyngi gma, 5 ependynonsa,,
RS Wiheteate (FOREAYRE A1 %ﬁlgw}ot éB&LFé?ml‘y sublsrig be dissolved, a

; o ST
PRl sk 2P Y DR P e L BT e
BReRRCRUsLERY cHRARSESthe sORS rofte DTQdaAHMsHhE6K f]ﬁait Hkwn to be

each conpound of the conbination may be by any
efifdtiabIfer delaresinghifas a sxuotherapy. aWdenaeed imtomhbination tlgerapy
copmpound .that, conbined with the other conponent

WHA PERBEHAES I RGN Arordiasge s BEHNs ofds
HOaRAH) %%%Ytiﬁ%ﬁ?é?%@é %ﬂ% {STHARBY ix?gi%ﬁﬁ{s' a%ﬁ%ﬁ?ﬁﬂ@ites In
any sul ta e ‘carrier s stance, an I'S genera Yy

Sueeaait tbbrddssahimiitios® thal r&aoih YisWefegtive afonofteerigduaic we.
wei ght of the conposition. The conposition may be
provided in a dosage formthat is suitable for the

ral, .parenteral (e.g., intravenously or
Pertiainidiae dosaae)

For pentamidine or a pentamidine analog, oral dosage is normally about 0.1
mg to 300 mg per dose administered (preferably about 1 mg to 100 mg) one to
four times daily for one day to one year and may be administered for the life of the
patient. Administration may also be given in cycles, such that there are periods
during which time pentamidine is not administered. This period could be, for

example, about a day, a week, a month, or a year or more.
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rectal, cutaneous, nasal, vaginal, inhalant, skin
(patch), or ocular admnistration route. Thus, the

W@ eoposistt on may be in the formof, e.g., tablBCEUS2004/023524

capsules, pills, powders, granul ates, suspensions,
enmul si ons, solutions, gels including hydrogels, O
pastes, ointnents, creans, plasters, drenches, osnotic
del i very devi ces, suppositories, enenas, injectables,

composy T TSREY TS Es G HOT QT AP g SR8 5 as described
SRR YR RfahiRha BRAANLLGA! Practice (see e g.,

Rem ngt'on: The Science and Practice of Pharmacy, 20th

edi ti dior i2dd@noes or AtRmuSeniaaadmilistogtioicof pentitidiasrer &

W1 kins, 5 Philadel phia, and Encycl opedi a of )
meafamidas 08, 'ﬁéwgrdmg pi abeut 0.05 mmykg tor agut 2Admg/keds

S a0 R80T S B RSP B, and o
CRIERIoRabORTE1 ﬁ?g?ﬁ@@?»a@@htﬂ%gfk%‘ is st gfe%rré&‘.chﬁpiv@ﬂbus or

the adm ni stration nmethod, the neoplasmto be treated,
tihtramevarlat adnoifnistiagion éo piadly dadlyefohep t¢ hieouteoiol Esmonths or
to be treated. or gr evented, and the age, wei ght, and
Hege Ht Bayiheelesaablede agpupister peqpieund RECE® ARG th Hires hour

g ! o ; » Dot .
g ity DT L0 SRk B U 2 FoBS )fotsy ADje dSeribed for
rael drhinidtitibhethbRs Mafbe PepBAS bf MW Dne daly eHLARE §bar or longer
adm nistration of a conpound is suitably perforned,
fdaringyelmioh @f ldast etveof the dregds is abt admiunsteteidons or with

the c oynd jncorporated into |ipgsones, |n cases

wher e%ﬁ@q@gﬁ%‘u H@%ﬁﬂ“ NeLff Hegtaﬁaaﬂ@whg Is ﬁx@pymstered ata
b ' , il i u t .

S8k b, st 9BLIEL AP LEPLOSUGP i ELARAL,

| ddvdififste@ed tsilysual |y given by the same route of

adm nistration that is known to be effective for

del i vdiorfgpiral adeninistiation 0€ papymidine or egettantdine analog, a dose
c i nation therapy w th.pentamdi pe or a ntam di ne
HAPOBE Loyt S & Al age & Rhnfhes aBBn e vk o 12
arﬁ&ﬁtﬁﬁ‘?éﬁécu%ﬂg VM nt is dosed in anobunts and

frequenci es uivalent to or less than those that

result inits effective nonotherapeutic use.

Pent am di ne dosage
Examples

Tumor Cell Culture
Human non-small cells lung carcinoma cells A549 (ATCC# CCL-185),
were grown at 37 £ 0.5°C and 5% CO, in DMEM supplemented with 10% FBS, 2

mM glutamine, 1% penicillin, and 1% streptomycin.

Test Compounds
Pentamidine, 5-fluorouracil, carboplatin, doxorubicin, etoposide,
gemcitabine, and vinblastine were obtained from Sigma Chemical Co. (St. Louis,
MO). Stock solutions (1000x) of each compound were prepared in DMSO and
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For pentam dine or a pentam di ne anal og, oral dosage
is normally about 0.1 ng to 300 ng per dose

wa@eaoosiistered (preferably about 1ng to 100 ng)PONES1004/023524

four tinmes daily for one day to one year and nmay be
adm nistered for the Iife of the patient.

Adm ni stration may al so be given in cycles, such that
there are periods during which tinme pentam di ne i s not

S e g e R B
Q@@l&ﬁﬁa%oﬁﬁ@ﬁlﬁm \Qé&%rg?%rﬁcil gt?%@me@l eﬁ"l@te@” gjoﬁ%lh@(ﬁ?mamces of

described for orally a ered pent am
itent |cam@nun|és werd genesated frohatheseimasies stoak ipbateoby dilution into
pent m di.ne, or a(fent am di ne anal og, a daily dose of

&E%‘M th myegis degenibpd 2poxgo i ez"maﬂrﬁpwm@tlp%es mﬂéﬁq@@ounds in the
ét?irtle gnk}ﬁﬁlt!rlggs Q%% ggﬁd( eat% ﬁfé%gfsiclr %ﬁ% alggzg/ a’g]aeufo%bmatlon

'iﬁ@lti@es wertiged Pin@iedidtely- andrdiscy@gpus or intranuscul ar
admnistration is usually daily for up to about 6 to

12 m)nths or nore. It may be desirable to adm nister a
gqover one to three hour period; this period
F@ﬂ’a S®b last 24 hours or nore. As is

despr glﬂg Pﬁj{g tl&}fj%@agﬂr{‘%&ae r%e?ﬁmﬂeﬁ%% Weﬁ)s lates. 6.6 uL of

peri ods one ear or on er urrng

WoXcdioelt sdlefisis Do thé cbﬂlbufh‘tﬂd)ﬁ&natﬁcéﬁveﬁéfﬂdéd&b eIJOGlEL of culture
For inhal ati on, ghnt am dine or a pentam dine analog is

mﬁlmmswme wells. Ahddemoneellshvere liheated ﬁmothmltua@ flask using a

f er g)? nyég} argng]gls ecl‘tegfs W?fn%&];‘l?e‘ﬁ]&rﬁ“m%ﬁ p)gfi}aoslycgfthat 3000 or

%90@ %E‘Pl Bfe &Hhv%r LR E'o@?ndé?l‘i‘@ MG each 5’3@ v&%fll 3@%%& plates

apbout Sgamnlstere one to ten

fvﬂ:ﬁre ﬁfmb}ﬁ%a ot P2-38 hoRnd 413 7°6 16 Ball Witk 5e§ @(ﬁ}blﬁventY microliters
Exanpl es Tunor Cell Cul ture Human non-snal | ung

ofR0VnAlemadlus wilted (ABCTE 2QCE2( 88k, added e grohvassay wall
901%0%:m§r][ge ?;é)u%%orll Ser%\c/iEMAlsalixrlJegrl Bel?lg rr]rtleetgbovﬂstn? w%lg ?ugrllgtlsf?ezd by the
amount of fluorescence intensity 3.5 - 5.0 hours after addition. Quantification,
using an LJL. Analyst AD reader (LJL Biosystems), was taken in the middle of the
well with high attenuation, a 100 msec read time, an excitation filter at 530 nm,
and an emission filter at 575 nm. For some experiments, quantification was
performed using a Wallac Victor® reader. Measurements were taken at the top of
the well with stabilized energy lamp control; a 100 msec read time, an excitation
filter at 530 nm, and an emission filter at 590 nm. No significant differences
between plate readers were measured.

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

following formula:

%I = [(avg. untreated wells — treated well)/(avg. untreated wells)] x 100
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mM gl utam ne, 1% penicillin, and 1% streptonmycin. Test
Conpounds Pent am di ne, 5-fluorouracil, carboplatin,

wa@leoosoutsizi n, et oposi de, genctitabine, and vi nbPEBUSIV64/023524

were obtained fromSigm Chemical Co. (St. Louis, M.
Stock sol utions (1000x) of each conpound were prepared
in DVMBO andstored at -200C. Master stock plates of
2-fold or 4-fold serial dilutions of individual

r red i.n 384-wel |. plates . .
CRBIVREER oAl BT e B VBl PR B e guitamagipnean of
0o esm MBShRE a8da9Giate! A8 Wih Yehidid ABnb AR gﬁf@%ibiﬁon
medi a descri bed abov@. The final concentration Sf fest
vehyes uesidt fromtlbeal caniations inctreated wiele as varspaRAgo eatrested wells.
than used in the assay. The conbi nation matrices were
used i mmedi ately and di scar ded.

I~ [ t . i -prqliferati SSgys.
Db 7, AR REGTRS T ebiRighis F bR hsRig Adinst
NYnEhanTelINomg Oercaomi AZ4O @IRBL ri ces were added to
40 mL of culture nedia in assay wells. The tunor cells
were liberated fromthe culture flask using a sol uti
on of ThiBfbintofiypsliferatioal Was weneurdd bytaad-prolifathfic Sssay as
medi a such that 3000 or 6000 cells were delivered in

degscribedbelasy pter meubatianwih dhe tagbeompaansis) for 2 dwuvser Bhe

[ ed f.or 72-8 ours.at . 37C. 0.5 ith 5% .
PREHE P SRSk o0haPst st fonushiming yinkiatinsior § cgmeination of
Pebpians g dmbh s ans Rl ok DeR e wit Asas
qeldsy bin hetinbybated wathither pénthinidine o¢ eitteastmernsi ty 3.5

- 5.0 _hours_after addition. Quantification, using an

LIL AABeyeultaof tlis ggperpnont qup sBgwn dpd pblevisTherEects pf the

e g%l SO MRuton it Pl Pl S Bl B Goll o
prolEsia@onf i | ter at 575 nm For some experinents,

quantification was perforned using a Wallac Victor
reader. Measurenents were taken at the top of the well

Wi th sEe 8. Petepfi@hibitidroomAlagidBilie MetdiilishiaA340a€lls

1 o V- WP~ £ 1 4 + 2N
e, —aft—eXettattofh—r+rter i’L oou-HhA SSHoeh

Aand aAan Am
filter at|590 nm No signifireatamidine Mces

3.374 | 1.687 | 0.844 | 0.422 | 0.211 | 0.105 | 0.053 | 0.026 | 0.013 | 0.000

0.0250 | 910 | 885 | 888 | 88.1| 879 | 86.3| 857 | 858 | 855| 855

0.0125 | 909 | 885 | 86.7 | 84.2| 80.8| 81.7| 79.7| 79.7| 745 | 772

0.0063 | 90.0| 83.0| 80.7| 777 | 742 | 686 | 693 | 71.1| 684 | 672

0.0031 | 895 843 | 79.7| 776 | 658 | 59.7| 557 | 56.7| 623 | 61.1

00016 | 89.2| 799 | 714 | 64.8| 51.7| 455| 38.8 | 12.0| 454 | 484

0.0008 | 86.6 | 771 | 657 | 53.3| 256 | 15.1| 19.1 74| 315| 415

Vinblastine (nM)

0.0004 | 857 | 745]| 636 | 49.3| 18.2 3.0 8.3 -3.7 5.4 7.4

0.0002 | 863 | 749 | 675| 594 | 25.9 7.6 79| -119| 87| -83

0.0001 | 86.1| 773 | 679 | 449 | 272 | 115 1567 | -21.5| -14.6 | -22.3

0.0000 | 854 | 782 719]| 521 19.3 47| 124 | -253 | -28.2 | -25.6
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between pl ate readers were neasured. The percent

inhibition (%) for

wo odosowisny f or mul a:

treated well)/(avg.

Thrme average untreated well
wel | s)

%

each

wel | was cal cul ated using the
untr eat ed wel | BCF/US2004/023524
untreated wells)] x 100bMitas nne
unt r eat ed

= [ (avg.

val ue (avg.
is the arithnetic nmean of 40 wells fromthe

same assay plate treated with vehicle alone.

i E}E‘l

Vi nbl asti ne Agai nst Non-smal |

i ncubation with the test conpoun

¥

|bz on val u

Wty

ﬁ%eél‘ esu

t,.fro

glvippo

e R

Cel |

Negat

ive

r| aﬁﬁ @nb@@%ﬁgamst
WsAntgpy ol i ferative Act ivity of Pent am di ne and
Lung Carci noma A549
Cells Inhibition of proliferation was nmeasured by

ant i - Mabld 4 elicks R ROHRYT&E MNE d}?ﬂéﬁ@erﬁﬁbﬁ‘é‘ss%fytlﬁ{ng A549cells

s) for

72 hours

élfea@dmltbpemanydmg, easheplatin zari covrgnbinatiem ppentamedine and

Vi nbl [
ﬁ’&pg%f“l ne

vvlth A549 cell s,

pent am di ne or vinbl ast i ne).

but not

or a conbi nati on of pentam di ne and

were conpared to control wells (seeded

i ncubated with either

The results of this

lapber 4. nRercerstriphibitboanof] Aiaiﬁab lBl!ueBMeiEfb@liE‘mfin A9 @tblld he

anant o..al ndad 1 o hny

rﬁ;:%rt i‘JL);Ilgf alclél i ”pF;illmf E??@ﬁaﬁiﬁaé’;(@@ Per cent

ot ci TP nk 0% 1sy “p i C0314, P Bbb b 0558, $ag0d eots | 0.000

0. 01'38@0()9§2b Q8830 (0 10452510 BH15 0 40 4R3 8 8841 498 | 48.7

% D 18603 8541 §3.18 &B.79 88.25 M430AR45D! 938852867355 | 30.5

? 8803 Bdo0d B0l .17 AP o 0199633090583 0350 | 353

80 V445 | (857 0,8 Bad T OB A 6L 2 O POBT 9IS, T 45

3}& ) 2380 P42) @A1d gAY 4835 B 1960 4528 4BTA] 48| 13.9

S| 119| 844 814| 498| 694| 520| 17.8| 15| -115| 1.1 -19.0

5 | 059 820| 738| 724| 61.7| 356| -38| -164] 07| 115| 98

© | 030] s00| 774! 707| 537| 135| 347| 209| 193] -128| 145
015| 76.6| 81.0| 722| 51.0| 266 12.1 59| 59| -232| 55
0.00| 794 | 79.1| 782| 500| 306| -3.7| -88| -68| 84| -59

Example 3.

Human A549 Cells

Antiproliferative Activity of Pentamidine and Doxorubicin Against

The results from a 2-fold dilution series of pentamidine and doxorubicin

combination on A549 cell growth are shown in Table 5.

Table 5. Percent inhibition of Alamar Blue Metabolism in A549 cells

Pentamidine (uM)

)

g 3.374 | 1.687 | 0.844 | 0.422 | 0.211 [ 0.105 | 0.053 | 0.026 | 0.013 | 0.000
Q on

= -4 0.2000 876 | 757| 743| 796 81.8| 575| 59.0| 60.1| 655| 62.9
a 0.1000 86.3| 814 | 722| 679 716 | 60.5| 60.1| 58.8| 62.7| 63.0
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0.0008 86.6 77.1 65.7 53.3 25.6 15.1 19.1 -7.4 31.5
41.5 0.0004 85.7 74.5 63.6 49.3 18.2 3.0 8.3 -3.7 5.4
W@ 2005016002 86.3 74.9 67.5 59.4 25.9 7.6 -7.9 PAWUS2004/023524
-8.7 -8.3 0.0001 86.1 77.3 67.9 44.9 27.2 -11.5 -15.7
-21.5 -14.6 -22.3 0.0000 85.4 78.2 71.9 52.1 19.3 4.7

-12.4 -25.3 -28.2 -25.6Cb M ar

Antiproliferative Activity of Pentam di ne and

op annkExanpl e 2:

IA
1T

Cariop a&i N Adaj nst A529 el FsTTaut g 4-shows

resupfoso ronYanl ati:t p76\$ f L@ﬂ'\B quQa%/ “59.?]‘ 63.1 74.0 67.5
A54900p50s| t régat edsa | h7qent a8 di To4 | cs8.hOPbAY | Ne3.PT 807 | 638
combp sy On 7 pegy am 4l pe gl carpbpi Al | Nog JADIE . o) o 556
Per cent—TmmbrtTonm of—Aranat v vetabor+SHiHh—AS49

cel 1 8.0 an§&f he’S4n\) 786 R769.91 | 68YS N 4UB U4P1 40.2[1133.2| 40.3
0. 106.0081053 §5.6P67dR D17 H| 08 2249% 881-.@ 88| 7P| 316 344

) 7 O/ 8L 4777, L

o, boBlie) 2seh Py b rido [ obch fosd sl b gt L A4 bosap | 275
70. 1090083 548546 1 58287 B4798 P5H1R2 354525 B5348 Y. B0 852738 772814 | 32.0
73. 909dool| 2572 568311 518000 £ €a§2 4?9616 5.2 3R BA- 53D 3102 34.0

72.4 12.3 21.1 16.1

49.8 69.4 52.0 17.

73.8 72.4 61.7 35.

77.4 79.7 53.7 13.
6 81.0 72,2 51.

5 f@ampv?aﬂ 1 ArgippoliigrayivaA givity, of Pait@nidin@ag] Etommsiile Against

A549 Cells

The results from a 2-fold dilution series of pentamidine and etoposide

Z.

5 Z

T3.9 1. 19 84 481

8 11.5 11511 -19.0 0.59 82.0
6 -3.8 -16.1 -0.7 11.5 9.8 0.30 80.0
5 -34.7 20.9 19.3 -12.8 14.5 0. 15

-23.2 5.5 0.00

0 26.6 12.1

5.9 5.9

\

combination on A549 cell growth are shown in Table 6.

10
Table 6. Percent inhibition of Alamar Blue Metabolism in A549 cells
Etoposide (uM)
) 10.00 | 5.00 | 2.50 | 1.25 | 0.63 | 0.31 | 0.16 | 0.08 | 0.04 | 0.00
3.370 | 89.1 876|854 |83.9|825|822|81.8|79.7|79.4 | 80.6
% 1.685| 87.2|183.3 /812|809 |771 746|727 |70.7|71.2]71.9
:’ 0.843 | 85.0|80.9(79.5|7321719|67.2|63.9]|67.3|58.3]|59.3
g 0421 84.1 1754 |169.7|659|56.6|46.8{45.0| 36.0| 27.3 ! 32.6
= 0.211 858 783|716 |723|59.0|449|36.8| 174! 40| 5.0
§ 0105 | 80.3|73.3|73.2|64.1|527369|229]| 71| -66]| -3.7
;E; 0.053 | 88.5(87.0[84.9|827|78.0|749|56.6|356|27.9] 1.1
A~ |0.026 | 88.6|83.2(80.1|80.8|823|77.0/60.2|546]|17.8]| 13.1
0.013| 816|834 (75.6|702|73.9[602|508[254| 83! -6.7
0.000]| 794 |775|76.1)|628|524 (427|387 |465| 39| 4.8

Example 5: Antiproliferative Activity of Pentamidine and Gemcitabine Against

A549 Cells

35




Exanple 3: Antiproliferative Activity of Pentam di ne
and Doxorubici n Agai nst Human A549 Cells The results

wo e@soas22 fol d dilution series of pentam di ne PETUS2004/023524
doxor ubi ci n conmbi nati on on A549 cell growth are shown
in Table 5. Table 5. Percent inhibition of A amar Bl ue
Met abolismin A549 cells Pentami dine (mM) 3.374 1.687
0.844 0.422 0.211 0.105 0.053 0.026 0.013 0.000 87.6

0. 1000 153 35 R ph 2 B sffgpoegatiiage g gompetibine

&%nﬂﬁnﬁiiﬁpo@ASM%%ll%r&@ﬂﬁaryshgwﬁ%nﬂ“a@% 72 59.7 63.1

.0 67.5 0.0250 88.1 83.9 79.3 71. 70.4 53.1 57.7
63. 1 59.7 63.8 PMd)tne 0.0lnenRabn 86 7 82.8 72. 4
66—2—64—1 Alﬁggg 60643 55 60 0063 86 6 78 2
Y8 5 gbaRledy Percent mhibition ph Alamar Blug Metabolignin A§5%cells
8.3 70.9 62.4 49.4 31.8 31. ll!eﬁ}@nﬁdiﬁe @Nﬂ 4 0.0016
8. 1T 78. 7 71.9 H9. 8721361 I 73627275
. 00‘08 85. $3820 71.885 B0.643 P0.45. 502314 Zb.ﬁJ@. 9.053.| 8.028 | 4.013 | 0.000
$2. 0| 6042000 8178 p $31 L &0z D 5. |2 5%3.[6 833 7889 488%{ %883 | 898
1@2 e:d2180 PXa®| ot | AL PTadlsl [T @7 3T ¥EACKT YT TH B 593 | a7
gafJ 16&56] Jllg{]é]—" GSP ?d ;_é %I ”§§'i’1il-;§g'8;buc'§t E‘I;. .I;';fii ﬂ§‘4'5 87.4
an_% L ospa | edr LB AL oS0 e 165 1.0, AGg 1 s9.8| 620 o618
s @ wirel: &ﬁab?‘lz‘o 5 704 T A% @7.7BeBbEdt 18-AHi BT-Pil oRB-8 38.1| 13.8
Al(;g O0HBY e TAS ah@ﬂﬁ m46h R829 déPls &#opdeRde24.6d) 22.0 | 12.3
1 05 0|00-890066) | 27840 | 168X5| 016673] 0831 0586 01.08 01.84 34.80 33.0| 11.3
3.8700.8m31 | 875.6| 85.14| 8.0 82.35 8824 83.38 1827 7894 169 | 191
B0. 6 dlodd%$6 | 865.2| 85.13| &b.62 88.19 7Es51 (A6 7287 {871 20| 709
/1.2 o/dooBo | 73.7| 629 386 105| 42| 92| 1.9 30| -44] 22

Example 6: Antiproliferative Activity of Pentamidine and 5-Fluorouracil Against
A549 Cells

The results from a non-linear dilution series of a pentamidine and 5-

fluorouracil combination onA549 cell growth are shown in Table 8. |

Table 8. Percent inhibition of Alamar Blue Metabolism in A549 cells
Pentamidine (uM)

1.700 | 1.300 | 1.000 | 0.700 | 0.500 | 0.350 | 0.200 | 0.100 | 0.050 | 0.000
1000 | 83.0| 84.0| 81.1| 829 | 823 | 814 | 812 829 | 806 | 824
500| 808 | 818! 766 | 79.0| 784 | 793 | 78.7| 784 | 78.8| 79.8
200 | 825| 803 | 828 812 | 83.5| 835| 71.8| 83.9| 715| 87.2
1.50 | 909 | 769 | 90.0| 658 | 816 | 745| 88.7| 745| 748 | 73.6
100 | 89.0| 886 | 876 | 802 | 724 | 819 | 740 | 825]| 73.3| 754
075 | 908 | 878 | 87.2| 736 | 70.7| 558 | 68.6| 60.6| 750 | 643
0.50 | 840 | 869 ]| 604 | 79.7| 527 | 545| 124 | 529 | 344 | 406
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0.843 85.0 80.9 79.5 73.2 71.9 67.2 63.9 67.3 58.3
59.3 0.421 84.1 75.4 69.7 65.9 56.6 46.8 45.0 36.0

wQ@72003/0876 0.211 85.8 78.3 71.6 72.3 59. 0 44. 9pGBUB2004/023524

17.4 4.0 5.0 0.105 80.3 73.3 73.2 64.1 52.7 36.9 22.9
7.1 -6.6 -3.7 0.053 88.5 87.0 84.9 82.7 78.0 74.9 56.6
35.6 27.9 1.1 0.026 88.6 83.2 80.1 80.8 82.3 77.0 60. 2
54.6 17.8 13.1 0.013 81.6 83.4 75.6 70.2 73.9 60.2

N Q 9 4. 0 N ~_Z N NNN 70 A 77 L 7 1 QO A A2 .7
5J.0L O \v O T T 97 19O L Q:q

b 7 4005783 gdel e | "3 298] TGl e, B3] 18] -05
bt i Vii01ds 7b8a: A4B 4 b8 hndf. oS-t hbidfe| G ne2.385404 | 29
b1 | GO0 IM7Brd Shé | n#®e ir 2WE | b8 | THE I edul |t s3firloned | 10.2
2-fold dilution series of pentam dine and gentitabi ne
conmbi nation on A549 cell growmh are shown in Table 7.
Table 7. Percent inhibition of A amar Bl ue Metabolism

5ﬁﬁ%b%g}gj¢%ngent am dine (mMy) 3.370 1.685 0.843 0.421

53 0.026 0.013 0.000 0.04200 91.8 91.1

89. 7 8he anfiprélifatdv St agmz)ng@at@d §9t18the tRAdPLel® nds used
89.1 87.3 85.5 87.8 88.2 87.5 87. 89.3 88.7 0.01050

dipregn gan be simdarkyp demesstiatgbuging @ﬂ@r@an@rzmuam§ stich as NSC
g 00525. 82. 71\;&% 69. 7 61%77 5.61.6 49 4 59,2 62.
oS isiss MaT mginahidenpoarpingine Py | ovgpiag tegiqgarcinom,

3% 5300 Wopluands ]2 Geabelt ity {778 osteogenic

23rcBndyg 15333 MGElioBlastoma, Hep-3B hepatocellular carcinoma, BT-549

mammary carcinoma, T-24 bladder cancer, C-33A cervical carcinoma, HT-3

™" ED

metastatic cervical carcinoma, SiHa squamous cervical carcinoma, CaSki
epidermoid cervical carcinoma, NCI-H292 mucoepidermoid lung carcinoma, NCI-
2030, non small cell lung carcinoma, Hel.a, epithelial cervical adenocarcinoma,
KB epithelial mouth carcinoma, HT1080 epithelial fibrosarcoma, Saos-2 epithelial
osteogenic sarcoma, PC3 epithelial prostate adenocarcinoma, SW480 colorectal
carcinoma, CCL-228, MS-751 epidermoid cervical carcinoma, LOX IMVI
melanoma, MALME-3M melanoma, M14 melanoma, SK-MEL-2 melanoma, SK-
MEL-28 melanoma, SK-MEL-5 melanoma, UACC-257 melanoma, or UACC-62
melanoma cell lines. The specificity can be tested by using cells such as NHLF
lung fibroblasts, NHDF dermal fibroblasts, HMEC mammary epithelial cells,
PrEC prostate epithelial cells, HRE renal epithelial cells, NHBE bronchial
epithelial cells, CoSmC Colon smooth muscle cells, CoEC colon endothelial cells,
NHEK epidermal keratinocytes, and bone marrow cells as control cells.

All publications and patents cited in this specification are herein
incorporated by reference as if each individual publication or patent were
specifically and individually indicated to be incorporated by reference. Although

the foregoing invention has been described in some detail by way of illustration
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0.00033 75.9 71.1 50.6 8.3 5.2 10.3 16.2 0.9 16.9 19.1
0.00016 65.2 56.1 25.6 3.1 -3.5 -7.2 3.8 -10.7 2.0 7.9
wO208006773. 7 62.9 38.6 10.5 -4.2 9.2 -1.9 - 3. PCHUS04/023524

2.2 Example 6: Antiproliferative Activity of
Pent am di ne and 5-Fl uorouracil Against A549 Cells The
results froma non-linear dilution series of a
pentam di ne and 5- fluorouracil conbination onA549

celd aro are sho in Tapl e, 8., Table. 8... Percen

e ool R oipGis PP el RobStriad et R g gLy apparent t
s 0 Tl o QRS Se R AR o iRy ) e
gertdinSdhadg8latl BddEiBRiods Mafbelfade Bibrdo Yatlout deparfiig 4rom
79.3 78.7 78.4 7?.8 79.8.2.00 82.5 80.3 82.8 81.2 83.5
ghe spinit opseppepfihe appendod tlatsgo. 9 76.9 90.0 65.8 81.6
74.5 88.7 74.5 74.8 73.6 1.00 89.0 88.6 87.6 80.2 72.4
81.9 74.0 82.5 73.3 75.4 0.75 90.8 87.8 87.2 73.6 70.7
55. 8 §3h4t i661abmédiH 64.3 0.50 84.0 86.9 60.4 79.7 52.7
54.5 12.4 52.9 34.4 40.60.10 79.3 74.8 67.4 41.3 29.5
-7.0 18.8 -8.3 -1.8 -0.5 0.01 71.8 70.6 44.8 32.7 9.1
2.5-6.9 -2.3-0.42.90.00 70.1 64.7 48.9 21.7 15.8
-1.5-0.7 -3.1 2.4 10. 2 O her Enbodi nents The
antiproliferative effect denonstrated with the tunor
cell lines used herein can be simlarly denonstrated
usi ng ot her cancer cell lines, such as NSC | ung

carci noma, MCF7 manmary adenocarci noma, PA-1 ovarian
teratocarci noma, HT29 col orectal adenocarci noma, H1299

| arge cell carcinoma, U2 OS osteogenic sarcoma, U 373
MG gl i obl ast ona, Hep- 3B hepat ocel | ul ar carci nona

BT-549 mammary carci noma, T-24 bl adder cancer, C 33A
cervical carcinoma, HT-3
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nmetastatic cervical carcinoma, SiHa squanous cervica

carci noma, CaSki epidernoid cervical carcinom,
wOBloseRG22 nucoepi dermoi d | ung car ci noma, NCl - POBOS2000023524

smal | cell lung carcinoma, HelLa, epithelial cervica

adenocar ci noma, KB epithelial nouth carcinoma, HTlI 080

epithelial fibrosarcoma, Saos-2 epithelial osteogenic

sarcoma, PC3 epithelial prostate adenocar ci noma, SW80

col orectal carcinom, CCL-2 MS- 751 epi der noi d

cervical carcinoma, LOX | W anona MAL ME- 3M

mel anda, mMibdfol ae a plitidYkthwio BB AAGRasneYEh

ol anane: S T o D e i P Raor W Shiibftihg the

Jawelopmentphia @ﬁ@plaehlm lipatient Wh@lssqtertsikfﬁoc dbvelop\mghﬁteoplasm

te ted b S|n ceI S. such as NH_F Iung fibrobl asts,

ntHf {néster%’@ fisntepi t hel i al

cel | s cells, HRE renal

epi t he [ aﬁgﬁﬁﬁaﬁamé‘éﬁ%r onc Qg) epi t heI ial cells,
CoSnC Col on snoot h nuscle cells, CoEC col on

endot helial cells, NHEK epidermal keratinocytes, and
bone marrQw :t)a\ ,s,(ggm)tlr ol_cells. Al publications
and patent cited i'n this gpegification are herein

I ncor po by referengeasxtf each i ndi vi dual

publ i qétl on or patent e sp )cal ly and
individually indicated to be i n(:(g r'por at ed by
reference. Although the foregoing invention has been
described in sonme detail by way of illustrationand
@karpbaena@utlpmlﬂmmtaﬁe silbhietepfof understanding, it
Wil | rea% apparent to those of ordinary skill in
t he a %t of the teachings of this inventi on

that certain changes ang nodifi catj{ons 7maty be
thereto wWiGthout departifig f.rom-t or- —of

¢l

the appended cl¥ai ns. W]at i s clai |s o°£u rrs A
method for treating agpatient who has a “neopl

i nhi biting the devel opnent of a neoplasmin a pat| ent
who i §1@feifi Sk for devel opi ng a neoplasm said nethod
conprising admnistering to said patient: a) a
conpoemth d&Xiand ¥ e ifdependantly] D, NRCA2or §,CH2) n

each of R’ and R' s, independently, H or C;-Cg alkyl,

each of R6, R7, RS, and R’ is, independently, H, C;-C; alkyl, halogen, C;-Cg
alkyloxy,C¢-C;3 aryloxy, or Ce-Cyg aryl-C;-Cs alkyloxy,

p is an integer between 2 and 6, inclusive,

each of m and n is, independently, an integer between 0 and 2, inclusive,

each of R! and R? is
N—R!!

N N—R!?

R/13

wherein R'? is H, C;-Cg alkyl, C;-C; cycloalkyl, C;-Cg alkyloxy-C;-Cg
alkyl, hydroxy C;-C; alkyl, C;-Cs alkylamino C,-Cg alkyl, amino C;-Cs alkyl, or
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RR4 RL R (I), or a pharmaceutically acceptable salt

thereof, wherein Ais RT XYNY '/ or 51 R RS RR
wobk@seirs7each of X and Y is, independently, O PEIRUS2000023524

S, each of R5 and R10 is, independently, Hor C-C

alkyl, LHQQeach of R, R, R, and R is,

i ndependently, H, C -C alkyl, halogen, G-C

al kyl oxy, 06 G 8 aryloxy, or C-C aryl-G -C

Lam GRS ﬁﬁﬂaﬁ%t’? ﬁ%ip%hﬁéﬁyﬁya&xﬁ%%@w Tt s

%il%’l%%?&@%@@' H?droky@le@%ﬁlk?f R, 5@ C?lBthi%lﬂg? (ﬁﬁ%@a? ﬁ‘ﬁﬁd, amino

Cls‘lk@iﬁaﬂ[k&y lcarbp(Ci - Cg@k}dbky)l, paﬂby((ﬁ@@gg @FECF»(}%Idﬂggoxy) caBo(Cg-

a m no ajri.n or

Loy Pryleu, pECreas S Ry lis Ot dpcto aldfry o R pnd R
C6 al kyloxy G -C6 alkyl, hydroxy CI Co6

%éﬁ%’ép%me taI kyl am no G -C6 al kyl, anmino G- C6

al kyI carbo(Cr C6 al kyl oxy), car bo(C6 G 8 aryl G
-C6 aI kyl oxy), carbo(CG G 8 aryloxy), or C6-G 8

aryl, and R11 O}'Jﬁ{ al kyl oxy, *ar /R11 and
R12 tog,é‘t:ﬁ@r é%r se ,NW/%V\\ Toor< >

R21

wherein each of R™, R">, and R'® is, mdependently, H, C;-Cg alkyl,
halogen, or trifluoromethyl, each of RY R', R”, and R¥ is, independently, H or
C;-Cg alkyl, and R* is H, halogen, trifluoromethyl, OCF;, NO,, C;-Cs alkyl, C;-Cs
cycloalkyl, C,-C¢ alkyloxy, C;-Cs alkoxy C;-Cg alkyl, hydroxy C;-Cg alkyl, C;-Cg
alkylamino C;-C¢ alkyl, amino C;-Cs alkyl, or Cs-Cig aryl,

each of R? and R* is, independently, H, Cl, Br, OH, OCHj3, OCF3, NO,, and
NH,, or R® and R* together form a single bond; and

b) one or more Group A antiproliferative agent(s),

wherein said compound of formula (I) and said Group A antiproliferative
agent(s) are administered simultaneously, or within 14 days of each other, in
amounts sufficient to inhibit the growth of said neoplasm.

2. The method of claim 1, wherein said Groul; A antiproliferative agent is

vinblastine, carboplatin, etoposide, or gemcitabine.

3. The method of claim 1, wherein said compound of formula (I) is
pentamidine, propamidine, butamidine, heptamidine, nonamidine,
dibrompropamidine, 2,5-bis(4-amidinophenyl)furan, 2,5-bis(4-

* amidinophenyl)furan-bis-O-methylamidoxime, 2,5-bis(4-amidinophenyl)furan-
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R, 1144\ ,1155" VR1li 60/ 18\ 19" ' 18-M
R21 wherein each of R14, R15, and R16 is,
wo pabspersaently, H, C -C6 al kyl, hal ogen, or PCT/US2004/023524
trifluoronmethyl, each of Rl7, R18, R19, and R20 is,
i ndependently, Hor G -C6 alkyl, and R21 is H,
hal ogen, trifluoronethyl, OCF3, NO2, C C6 al kyl,
Cl-C8 cycloal kyl, Q@ C 6 al kyl oxy, CpC 6 al koxy Ci -C6
Cakkw 4 i & Ky kyl.anm g Cp
Bt . S PR albinapBe Tt SRR sy,
BY-bis(4-afifleRepH frant®2, AChis(BhmidibplidaB ot -95‘02’
and NI(—|2, or Rg gﬂgj R4 foget ﬁger form% single bo% ; and
m)etbylenndoxiores 2 @ bis@-Amadinophanlyl fenattisv-©-dghrtrophenyl, 2,4- .
herein sai d conmpound. of fornmula (1) .and said G oup A
g;ﬂ(ﬂmﬂ}m@ﬂa@ﬂ raagbﬁt%&rr&ﬂ@xa{a}(wwls%érlgé(ﬁl—amldmophenyl)
i . PRV . f ga her, .in
TR 2ot oot R RO LA e B ARG, 2.4
DEAP adsidinophenyIRhivphbRs 212, 4bai(MatnidiNph&iy)tERpHeAZ-BIPO-
A antiproliferative agent is vinblastine, "carboplatin,
mathpeinidoxine. genci t abi ne. 3. The nethod of claim1,

wherei n said conpound of fornmula (1) is pentam dine,
propam di ne, butam di ne, heptam di ne, nonam di ne,

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

Group A antiproliferative agent(s) are administered within ten days of each other.

5. The method of claim 4, wherein said compound of formula (I) and said

Group A antiproliferative agent(s) are administered within five days of each other.

6. The method of claim 5, wherein said compound of formula (I) and said
Group A antiproliferative agent(s) are administered within twenty-four hours of
each other.

7. The method of claim 1, wherein said neoplasm is cancer.

8. The method of claim 7, wherein said cancer is lung cancer.

9. The method of claim 7, wherein said cancer is colon cancer.

10. The method of claim 7, wherein said cancer is a cancer of the ovary.

11. The method of claim 7, wherein said cancer is prostate cancer.
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di br onpr opam di ne, 2, 5-bi s(4-am di nophenyl ) furan,

2, 5-bi s(4- am di nophenyl ) furan-bi s- O net hyl am doxi ne,
wQ2®sli1s5(24- am di nophenyl ) f uranbi s- O 4- f | uor ophPEUS2004/023524

2, 5- bi s(4-am dnophenyl ) f ur an- bi s- O 4- et hoxyphenyl ,

2, 4- bi s(4-am di nophenyl ) furan,

2, 4- bi s(4-am di nophenyl ) f ur an- bi s- Oret hyl am doxi ne,

2 4 bi s(4-am di nophenyl )fur an- bi s- O 4-fl uor ophenyl

2 5- bﬁgsgﬁ? ﬁ?‘lﬂgﬁﬁ gﬁf\}% } %%ﬂghgi Guitel B! sePec¥e% §01¥1 the group

208 6f asttd ﬂé%ﬂk@ﬁﬁi%'cﬁt lymph: leuk
tﬁ. olgﬂﬁlzéne bi s- O et hyl amedg%pngcytéc, pulemia, acute myelocytic

hereedniaaaiteoyyeBrbydstic Aeukeneingacude promyelocytic leukemia, acute
2, 4-bi s(4-am di nophenyl ) t hi ophen L&(l s- Oret hyl am doxi me
mYP lomgaogicighkeniag p&tEmonoglEe eg’é"f‘acﬁcﬁﬁf"rﬁ%ﬁﬁg cgkemia,

SHEGH, Bkl ek Sl Gl R, b ST bl B teutcemia,
RRSythemia Meea, TR 9 {liseh&d, Mofl- H¥dG@siseaksl WanRauhsn’s

of forrrula(l) and said GroupAantlprollferatlve

axmmogls))uhn@nmdhea'wysalmnedhsmsehﬁbrdsamemtawmsamm
ther. 6. The method of claim5, wherejn said conpound
OF%TPHWIaaCI{qlde%‘i‘HC%%&5@088%1%31%’6’% chpydoaHn angigsarcoma,

T T R S SR
ROAGVioRIA hies6theliema, Bwinlds tuibd) ¢lomfyosirabmia,/shabliem§bshrcoma,
said cancer is lung cancer. 9. The nethod of claim?7,

WhhmeCFaiiCIQQm, panay edtid eaneell, breaghernser, oyerlarrh@nqmm@statﬁ cancer,
claim?7, ﬁé,{]erejn sab qTnan1 er Ls a cancer aof the ov %g\f d
fquarppus FEENGM3, PATACE CTEIENS, A0SR AR, Fycat glan

T
ST LS 9950 Han OSBRI A Bl Tt BLS,

adei scartbent,aysadutcoardinpinacyieiclldeWaesthema Adsreh ehogenic
nyel ocytic | eukem a, acute nyel obl asts | eukem a, acute
sersiyerhacipnal qeélmwamaah@naéom@, il egrcinoma wheripgarcinoma,
acute npno | eukem a ut e er thr ol kem a
SRR Shial AR WAl Sufiot DAL bisring qancer,
éé’s@ﬁﬁpa‘f%tahgerl ﬁﬂg%ﬁhﬁmorﬁé’l Mt &qmlﬁlgvc%%inoﬁﬁ dlﬁlﬁﬂdbtscarcmoma

I sease, non:Hodgkin's di sease denstrom s

rpithelidl eardinman] giorgastrocytaina, diedeHsdastbirar omaiaphasyngioma,
myxosar coma, | i posar coma,, chondr osar coma, 0sSteogenic

saeedrraomerpngdama, hegaegiablasioma, acoustic neuroma,

oligodendroglioma, schwannoma, meningioma, melanoma, neuroblastoma, and

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

Group A antiproliferative agent(s) are each administered to said patient by
t

intravenous, intramuscular, inhalation, rectal, or oral administration.
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endot hel i osarcoma, | ynphangi osar cons,

| ynphangi oendot hel i osarcoma, synovi ona, nesot hel i oma,
WEMBMH1S72 unor, | ei onyosarcong, rhabdonyosar coOPET/USIO0R3524

carci nona, pancreatic cancer, breast cancer, ovarian

cancer, prostate cancer, squanous cell carcinons,

basal cell carcinonma, adenocarci noma, sweat gl and

carci nona, sebaceous gl and carci noma, papillary

Cyst addnds ZRafnd R HBBERISRGRLBRCTAS AeoBlaswe A ipbibitne the
C@Rf@l@%ﬁf@ﬁ of ﬁ@l@b &8 in &YatieRORRo i8R %de@élb?i%eoplasm,

car cCi or i car cl nonm, Sem nona, ryona
caidcmethod, cotfpriding admimstering to saidipatiemtcer, uterine
cancer, testicular cancer, lung carcinoma, small cell
| ung @ econmayndphadag thetorankdih, epi t hel i al

carci nona, glioma, astrocytom, nedullobl astons,
crani'opharyngi oma, ependynoma, pineal ong,

hemangi obl astomg),, acqas,),c neuroma, oligodendroglioma,
schwann ni ngiAons, ma, neurobl astonma, and
reti nob] ;Ionga. 13. The ne |h of claim1l, wherein

sai d clgt{'gounﬁl of formul (1) apgd said Goup A
antiproliferative agent(s) are eddh administered to

said patient by intravenous, intramnuscul ar,
i nhal ation, rectal, or oral adm nistration.14. A

J‘[%Ql Eeﬁﬂcﬁﬂ&'a@gepﬁalﬂéfshl@ﬂ{er%}o has a neoplasm or
inhibiting the devel'opment of a neoplasmin a patient

who i swladremi Aks f or devel opi ng a neopl asm sai d nmet hod
conpri si n&zﬁ;r}m nistering to said patient: a) a
conpou ﬁlhgthefornula(l) .(CH2) (CR2) ARFK4
Rl R2 (t), or a ph,ar maceutl cally acceptable salt
thereof, wherein Ais

each of X and Y is, mdependently, O or NH,

p is an integer between 2 and 6, inclusive,

each of m and n is, independently, an integer between 0 and 2, inclusive,
wherein the sum of m and n is greater than 0,

each of R! and R? is, independently, selected from the group represented by
N—R!

N <;\I_Ru
R/13 ’

wherein R'? is H, C;-Cg alkyl, C;-Cs cycloalkyl, C;-Cs alkyloxy C;-C
alkyl, hydroxy C;-Cs alkyl, C;-Cs alkylamino C;-Cs alkyl, amino C;-Cs alkyl, or ,
RPis H, C;-Cg alkyl, C;-Cs cycloalkyl, C4-Cis aryloxy C;-Cs alkyl, C;-Cs alkoxy
C;-Cg alkyl, hydroxy C;-Cs alkyl, C;-Cs alkylamino C;-Cg alkyl, amino C;-Cs
alkyl, carbo(C,;-C; alkoxy), carbo(Cs-Cig aryl-Ci-Cs alkoxy), carbo(Cgs-Cys
aryloxy), or C¢-C;s aryl, and R' is H, OH, or oxy(C;-Cs alkyl), or R' and R"
together represent
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each of X and Y is, independently, Oor NH, p is an

i nteger between 2 and 6, inclusive, each of mand n
w0 gosiondependent | y, an integer between 0 and 2PCT/US2004/023524

i nclusive, wherein the sumof mand n is greater than

0, 1 each of R and Ris, independently, selected from

the group represented by N R11 ~N- R12 , wherein R12

is H C-C6 alkyl, C C8 cycloal kyl, CpQal kyl oxy CpC 6

al kyl, hydroxy G -C alkyl, CpC 6 al kylamino CpC 6

al kyl, amno CpC 6 alkyl, or , RI3is H CpC &6 aIkyI,

CpC 8 cycl oal kyl , €6- C18 aryl oxy Cl-C6 al kyi Ck- C6

al koxy ‘&i<C6 all‘k ?/ =

al kyl 4n06§ kcy am OWKM (CpC 6

al kox?gm bo( C6- C18 aryl al'koxy) car 9( Co6- C18

aryl oxy), or C6-Cl8 aryl, and R11 is H OH,
| Kyl
OoX B12
O ol s R B 2 hyr ?Ef%‘c’&aﬁwyl
of R Ry, e n
Cros b he ﬁﬁﬁo?ﬁﬁ%ﬁ*yéym? R Rkt RS o gehingently, Hor

I@ldélp@lkgﬂgrahﬂ)l{” i Hy hﬂibg@ﬁ tﬁﬂkyﬂo,mahljdl emF3; NOj,, cl-c6 alkyl, C;-Cs
hal ogen, trifl uoronethy

yctssﬂlaglcCuQs w%yloabéllecaal@mﬁz quit»:ﬂ@ hadmyﬂ@@ca&yl C1-Cs

kypmidh €1 iR CYCealBE Grbl Bhch ofR 5 and
R4dl SN ’eabﬁ‘@FRé'aﬂﬁ 'N‘”ly infibpetentBy, H, @1, BEOBE, 53, O@@’NOZ, and

H2, or R4 toget her forma single bond
ANHs, c(rGSﬁ?a)nd/R together form a single bond;
or Ais
/(CHz)p\Y/ ‘

b

each of X and Y is, independently, O or NH,
p is an integer between 2 and 6, inclusive,
each of m and nis 0, and

each of R! and R? is, independently, selected from the group represented by
N—R!

[/
N—R!?

/
R13

wherein R is C;-Cg alkyl, C;-Cg cycloalkyl, C;-C; alkoxy C;-C; alkyl,
hydroxy C;-Cs alkyl, C;-Cgq alkylamino C;-Cy alkyl, amino C;-Cs alkyl, or C¢-Cig
aryl, R'? is H, C;-Cg alkyl, C1-Cg cycloalkyl, C;-Cy alkyloxy, C-Cs alkyloxy Ci-
Cs alkyl, hydroxy C;-Cs alkyl, C;-Cg alkylamino C;-Cg alkyl, amino C;-Cg alkyl,
carbo(C;-Cg alkyloxy), carbo(Cy-Cyg aryl Cy-Cs alkyloxy), carbo(Ce-Cis aryloxy),
or Cs-C,5 aryl, and R' is H, OH, or C;-C alkyloxy, or R!'! and R together

represent
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each of X and Y is, independently, Oor NH, p is an

i nteger between 2 and 6, inclusive, each of mand n is
w@eooandiseach of RL and R2 is, independently, sSPCBUSHA4/023524
fromthe group represented by N R11 N R11 22 R/ 1l 33

, Wherein R12 is CpC 6 al kyl, Cl1-C8 cycloal kyl, Cl1-C6

al koxy Cl1-C6 al kyl, hydroxy Cl1-C al kyl, Cl1-C6

al kyl am no C1-C6 al kyl, amino CpC 6 al kyl, or C6-C18

aryl, R13 is H Cl1-C6 al kyl, Cl1-C8 cycloal kyl, C1-C6

al kyl oxy, C1-C6 al kyloxy Cl- C6 al kyl, hydroxy C1-C6

al kyl, Cl1-G§ al kyl am-po CpC 6 aI kyly am¥no Cl-C6

al kyl, carbag C6 aI g1 baryl Cl1-C6
al kyl oxy) Roarb (1©6 C18 a y‘i oxy) s1€18 aryl, and
R11 is H OH or Cl-C6 al yI oxy, or and: R12

t oget N=RRL 15: R: ej
get Baerdig RAESSNRN-R ﬁnélﬂl i Pg%@e Kéeh}qq_eé e%\_]lﬁyl

each of R 14 , R 15  and

bplogen aviityifluotahetheh eaci of R g IR% rad® )si m@?@ﬂdeﬁftlyRH or C;-Cg

5.an I.S dependent | Hor Ci -
E}}W&fcﬂéﬂgz e CQC?@aZk %(yloxwrarlﬂypwthbﬁ/
trlfIHpAq;rEthyl or AIS CH2)p, (CH2) Xx R"' X'
N W or R22 R5 R6 ' R8 RO, each of X and Y is,

I ndependent | O NR10, or S, each of R5 nd R7 10
i s, |nde éqtly H_6eHE, | CGa)kI ea <
RS afd R9 is, |n&epender1fly, IkylOr S—Z
hal ogen, Cr C6° R*

each of X and Y is, independently, O, NRlo, or S,

each of R® and R'° is, independently, H or C;-Cg alkyl,

each of R6, R7, Rs, and R® is, independently, H, C;-Cs alkyl, halogen, C;-Cg

alkyloxy, Cs-Cy3 aryloxy, or C-C;5 aryl C;-Cg alkyloxy,

R* is C;-Cg alkyl,

p is an integer between 2 and 6, inclusive,

each of m and n is, independently, an integer between 0 and 2, inclusive,

each of R! and R? s, independently, selected from the group represented by

wherein R is H, C;-Cs alkyl, C,-Cs cycloalkyl, C;-Cs alkoxy C;-Cs alkyl,
hydroxy C;-Cs alkyl, C;-Cs alkylamino C;-Cs alkyl, amino C;-Cg alkyl, or C-Cys
aryl, R" is H, C-C; alkyl, C;-Cs cycloalkyl, Cg-Cys aryloxy Cy-Cy alkyl, C;-Ce
alkyloxy C;-Cs alkyl, hydroxy C;-Cs alkyl, C1-Cg alkylamino C;-Cg alkyl, amino
C1-Ce alkyl, carbo(C;-Cs alkyloxy), carbo(Cs-Ciz aryl C;-Cs alkyloxy), carbo(Ce-
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al kyl oxy, C6-C i 8 aryloxy, or C6-C 8 aryl CpC 6
al kyloxy, RR2 is Ci -C6 alkyl, p is an integer
whedsoers72 and 6, inclusive, each of mand n iBCT/US2004/023524
i ndependently, an integer between 0 and 2 , inclusive,
each of R1 and R2 is, independently, selected from
the group represented by N R11 N R12 wherein R 12 is
i -C6 al kyl, CpC 8 cycloalkyl, Ci -C6 al koxy C

| k 1Mo 1
],8 ) oy Al R 3 of G Bt e
+tﬁe1"f r&eft 6 al kyl, CpC 8 cycloal kyl, C6-C i
% oxy C 6 al kyl, CpC 6 al kyl oxy CpC 6 al kyl,
hydr oxy CpC 6 al kyl, CpC 6 al kyl ami no CpC’6 al kyl,
am no CpC 6 al kyl, carbo(CpC 6 al kyl oxy) car onC 6-C
i 8 aryW_ CpC 6 ey oxNhIcarbo aryI , or
C6- Ci 8/ary,,and Lis H> orﬂ%}ﬂfﬁ%l@, or
R11 arR“R1RYoget hBr repr esent ‘RE N N r ZHA R15
R16 R 19 J R21 , wherein each of R14, R15, a 21R16 is,

i ndependently, H, G -C6 al kyl, halogen, or

trifl ugherentdagh of @4 R Of arkIRS 1§§Jxﬁdeﬁ§ilﬂenﬁ:5nd{ Rzpcaaﬂgyl
I ndependently, Hor C - 6 ?&Eéyl s Apd R21.
rhelleggan or trifldaromesivbiaagh of ' Rergl mppendently, H or

B o R R 2L B G, 01

L r -
R4 SIS oLl g8 i,
@FakNahina - (N}-ﬂkybranﬁﬁo MsFMkylogeClaé}lg ﬁryﬂmml single
bond, and b?Raone A and/ or Grou(g)
ant i pre@phpg ang& é@éﬁdqge}ldent y, H, Cl, Br, OH, OCHj3;, OCF3, NO,, and

NH,, or R3 and R* together form a single bond, and
b) one or more Group A and/or Group B antiproliferative agent(s),
wherein said compound of formula (I) and said Group A and/or Group B
anﬁproliferaﬁve agent(s) are administered simultaneously, or within 14 days of

each other, in amounts sufficient to inhibit the growth of said neoplasm.

15. The method of claim 14, wherein said Group A and/or Group B
antiproliferative agent is vinblastine, carboplatin, adriamycin (doxorubicin),

etoposide, or gemcitabine.

16. The method of claim 14, wherein said compound of formula (I) and
said Group A and/or Group B antiproliferative agent(s) are administered within

ten days of each other.
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wherei n said conpound of fornula (1) and said Goup A
and/or Goup B antiproliferative agent(s) are

wa@cdiwsnoisrer ed simul t aneously, or within 14 dayRCDUSHaotR3524
other, in amounts sufficient to inhibit the growth of
said neoplasm 15. The nethod of claim 14, wherein
said G oup A and/or Goup B antiproliferative agent is
vi nbl asti ne, carboplatin, adriamnmycin (doxorubicin),

et oposi-dey,. or _gencit abi n 6. .The. pet hod o aimil
wher er shecPneBRAGTSIREY 6. oftherid S Fometul of tefitls () anc
oy T B e B o] dre ¥ Gninigtercd within
rfetehdays off eattabthel6, wherei n said conpound of formula

(1) and said Goup A and/or Goup B antiproliferative
agent (s) are admnistered within five days of each

ot her .; 18 T t of £l aim.17. . wherein '

conpouttd e PepRicR i LA g Sei R P and
BarinGtdUpoA i ahn ) s neap T St r8lif: @%@n is P bRl R M skt withi
t went yc?l;pgur hour s oP eachﬁrot heZét:?vl i %gﬁlﬁeat%%ggﬂsgéf}b@wnhm
dweairiy-foar hahesrefieack atlrneopl asmis cancer. 20. The

met hod of claim 19, wherein said cancer is |ung

cancer. 21. The nethod of claim 19, wherein said

cancef gl : ' 9,

whor oi'f SfFdnERe B SR F wak i SEDLSonf b Velhd

met hod of claim 19, wherein said cancer is prostate
cancer. 24. The net hod of claim 19, wherein said

cance0i dhegnethpd @f cladim 1% evhgrein paidorasicet is hgng Camment e

| ynphocytic | eukem a, acute myel ocytic | eukenia, acute
nmyel obl astic | eukem a, acute pronyel ocytic |eukem a,
acute | : ] : '

T euko o i S o AR bl cacer.
chronic nyel ocytic | eukem a, chronic |ynphocytic

| eukem a, pol ycythem a vera, Hodgkin's disease,

non- H3dgKihe methiod @4 skaim\if), sdesein saidscancer is a cancer of the ovary.
macr ogl obul i nem a, heavy chain di sease, fibrosarcons,
nmyxosar cona, |iposarcona, chondrosarcons,

23. The method of claim 19, wherein said cancer is prostate cancer.

24. The method of claim 19, wherein said cancer is selected from the group
consisting of acute lymphocytic leukemia, acute myelocytic leukemia, acute
myeloblastic leukemia, acute promyelocytic leukemia, acute myelomonocytic
leukemia, acute monocytic leukemia, acute erythroleukemia, chronic leukemia,
chronic myelocytic leukemia, chronic lymphocytic leukemia, polycythemia vera,
Hodgkin’s disease, non-Hodgkin’s disease, Waldenstrom’s macroglobulinemia,
heavy chain disease, fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma,
osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma,
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma,
Ewing’s tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic
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ost eogeni ¢ sarcoma, chordoma, angi osarcong,
endot hel i osar coma, | ynphangi osar cong,

wo yoosloarsgt oendot hel i osar coma, synovi orma, nesot PET/US2084/023524
Ewi ng's tunor, |eiomyosarcoma, rhabdonyosarcoma, col on
carci noma, pancreaticcancer, breast cancer, ovarian
cancer, prostate cancer, squanous cell carcinong,
basal cell carcinona, adenocarci noma, sweat gl and

g%ﬁg%ﬂgﬂ%y %%g%? %gﬁalgé%%g{%%%ﬁ%%oﬁ%gmr? gc?ﬁe!rﬁgursy cell carcinoma,
PHSAIALBANAS AN 6 A0 HBon R Indd, weat %ﬂaﬁ&’ %citﬁf@é‘,%ﬁg@é&iug gland
carci noma, renal cell carci Roma, hepatomm, bi'l'e duct
carcdnomappapi Hanyi caceinoma ppapill &gradenoer ciaohiay onatadenocarcinoma,

carcipoma, WIm _s tynor,. cervical cancer, uterine
8 fa,ry P%M%m,é}r%‘ﬁwcg@mc QIARCBArENAlRAl casppmag bepatoma,

I ' I r: Ci eni lal. . o
PSR, (RO B0 Ry R BPhdBpinoma, Wit
Gk, QRPACYINGHN BB ut G RRNAY 6& Festii 1AL RBR lung carcinoma, small cell
hemangi obl ast oma, acoustic neuroma, oligodendrogliong,
duhgweacorena, idaddeg carvinonns lepiibelia] camimabh,aedicon®  astrndytoma,
ret(iiﬂfogl astoma. 25. The nethod of claim.Z14, wherein
aeeplioblastume GniPBhRYPEIonta cRFRfYERTA.GMBEAH OMAand/ or

or ol i o 9 ; O od
Jstef AR PAdohShiehe RSBk Salofo ARt T B,
iiéeth lon®) mel©edra4, nedfoMistbma afidviesihoblaktema. 26. A
method for treating a patient who has a neoplasm or
i nhibiting the devel opnent of a neoplasmin a patient
who i g at _risk.faqr vel ppi a _neopl asm sai d. met ho
conpn 23 o s ety P e Sl o dapduif ofommuli (h and
ST ASOT G IL DN e ¥ AT\ AR Saministred o
ki patieat bl bawdvdinoegs, iffiramoscidaeinhbRmioatedtdl or oral
phenam di ne, di bronpropam di ne,
RAnipisgetorn di no- 2- met hoxyphenoxy) pr opane, netropsin,
di stanycin, phenam di ne, am carbalide, bl eonycin,
actinomnyci n, daunorubi cin,
1, 3- big( il R RN
ohena r%'%d I‘%r\] gf@ﬂgérrdi‘ g)arrz%éaiﬁi gg?ﬁéﬁ@ﬁ@@ﬁ& hR$ 2R@BFlasm, 'or inhibiting the
|deSeloipaieht of Anbyplasmyiaaipation) whé énabeyskpfenleneoping a neoplasm,
|, 3-bi s(4' - (Nhydroxyam_di no) phenoxy) propane,
saBlpetiod: compriig adminiNpsiee Exsadpaiey)

a) a compound selected from propamidine, butamidine, heptamidine,

nonamidine, stilbamidine, hydroxystilbamidine, diminazene, benzamidine,
phenamidine, dibrompropamidine, 1,3-bis(4-amidino-2-methoxyphenoxy)propane,
netropsin, distamycin, phenamidine, amicarbalide, bleomycin, actinomycin,
daunorubicin, 1,3-bis(4-amidino-2-methoxyphenoxy)propane, phenamidine,
amicarbalide, 1,5-bis(4'-(N-hydroxyamidino)phenoxy)pentane, 1,3-bis(4'-(N-
hydroxyamidino)phenoxy)propane, 1,3-bis(2'-methoxy-4'-(N-
hydroxyamidino)phenoxy)propane, 1,4-bis(4'-(N-
hydroxyamidino)phenoxy)butane, 1,5-bis(4'-(N-
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phenoxy) propane, 1, 4-bis(4'-(Nhydroxyam di no)
phenoxy) but ane,

wa 2®shis(2' - (Nnydr oxyam di no) phenoxy) pent ane, PCT/US2004/023524
1, 4- bi s(4' - (Nhydr oxyam di no) phenoxy) but ane,
1, 3-bi s(4' - (4- hydroxyam di no) phenoxy) pr opane,
1, 3-bi s(2'-met hoxy-4'-(Nhydr oxyam di no)
phenoxy)propane 2, 5- bi s[ 4- am di nophenyl ] furan,

I SRR R e A et ny e oxd e,

%yﬁr&ganglénﬁzl?%ngg R d Plgr&gcggl(‘@ O et hyl am doxi ne,

uran- bi's- O 4-f | uor ophenyl ,

Zlyﬂf@mﬂdmmhemwmmbaﬂeumnm@ nistHexedh@ty phenyl
-bi s(4-am diiiophenyl)furan,

&ﬁdmmpﬁdwbnhwmmpm B{érhly[%ﬁmub&@émnyllfuran 2,5-bis[4-

amigagioph g A B AR 2 B T et oo oery pis-0-
2m§th laSdito A Q@Bﬁféﬂﬁhﬁdﬁlﬁbﬁ’&ﬁ@]ﬁra&bls-O ethylamidoxime, 2,5-

i s(4-am di nophenyl)
tms(éfﬂlmdmdphsnﬁh)ﬁlrduybtsnﬁ)d@ﬂunmphenyl 2,5-bis(4-amidinophenyl)furan-

B G fopbagTR Ry bee %h"’ Breebsmio R neis(e, o-
%@%%?B%lgﬁ?&%ﬁ' (9% Clg? ime 0I2 -bis(4-amidinophenyl)furan-

opropyl am
%lﬁdm&(dwwﬂ{éﬁw amxﬂ)hsqmanﬁafn*a@ﬁ%ﬁ)ﬁuan-bls-o 4- rget}%oxyphenyl

-bis(2-im dazoli nyl’) di benzot hi'ophene, 2, 8-
|2ﬁdbaiié1amgih1pp5¢15yl)j thosltinee .2 ehib(dephisimegphenyl) thiophene-bis-O-

3 i a?é“@%%@%? IZZHFH% a%ﬁﬁ)l@gﬂ%}@@aalé% 2,4-bis(4-
O R R b e

1%@1@&1‘@&[@1@%@&@ DEB-bid(N- 1§Bpi&1§l}‘1@fﬂmdiﬁﬁ)?dafﬁuz©w1 er®bis(N-

2, 8- di am di nodi benzof ur an,

mygr@(}(amidinobjrzazbaz(ﬂ@g|2)&btﬁézrzmﬂdﬁzahnyl)dlbenzothlophene, 2,8-bis(2-
mgdzmoglNl ﬁyﬁ% %E%}fog;ﬂ)%}lzﬁ igp | ben%,?Léjlglﬁlri]digod,ibenzothiophene, 3,7-

G TR R AR & TPl

Sydrehiylaiistthioddip barothiiophgne] Bbbdmﬁflnbdibenzothlophene 3,7-

2,8-dic anodlbenzofuran 4. 4" -di brono-2, 2' -
dilhnom besrretiop @ﬁn%ﬂhbﬁyar@dlbﬂntzsa@mplwne 2,8-

AR B 2 8- R Slin i Bliro g s-diow-

Jsprdb SuARGALREPGRLREAR, 2,8-B(N-hydroxylamidino)dibenzofuran, 3,7-
di(2-imidazolinyl)dibenzofuran, 3,7-di(isopropylamidino)dibenzofuran, 3,7-di(N-

hydroxylamidino)dibenzofuran, 2,8-dicyanodibenzofuran, 4,4'-dibromo-2,2'-
dinitrobiphenyl, 2-methoxy-2'-nitro-4,4'-dibromobiphenyl, 2-methoxy-2'-amino-
4,4'-dibromobiphenyl, 3,7-dibromodibenzofuran, 3,7-dicyanodibenzofuran, 2,5-
bis(5-amidino-2-benzimidazolyl)pyrrole, 2,5-bis[5-(2-imidazolinyl)-2~
benzimidazolyl]pyrrole, 2,6-bis[5-(2-imidazolinyl)-2-benzimidazolyl]pyridine, 1-
methyl-2,5-bis(5-amidino-2-benzimidazolyl)pyrrole, 1-methyl-2,5-bis[5-(2-
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bi s(5-am di no- 2- benzi m dazol yl )pyrrole, 2,5-bis

[5-(2-imdazolinyl)-2- benzimdazolyl]pyrrole,
WQ2@5018f5- (2-1 m dazoliiiyl)-2-benzim dazol yl ] pgr/ustone)23524

1- nethyl -2, 5-bi s(5-am di no- 2- benzi m dazol yl ) pyrrol e,

| - met hyl - 2, 5- bi s[ 5- (2-i m dazol yl ) -2-benzi m dazol yl ] pyr

role, I-nmethyl-2,5-bis[5-(l,4,5,6-tetrahydro-2-

pyrim di nyl)-2-benzi m dazol yl ] pyrrol e,

R TR LR
iz J@bﬁhil@ﬁiﬂaﬂﬂ?ﬁp yrrole, 2,6-bis(5-amidino-2-
, b-bi s am di no- 2- benzi m dazol yl ) furan,

bepzipridagayl)pariding, aaﬁzbis[swl 3,526-tesrahiy di 2 potriphifngd pA;
%egz%)\:!}@a{ iy i i@\ﬁ Tﬁ %ﬁmo 2 %%qullmr?dggozlyi) Irarfl u2r g\ bis-[5-(2-

{?rm 5‘{%@%@%9%@5@ é}@ﬁé%g}?,z% E‘gf(? hen)ﬂ??ﬂﬁmﬁdl@

fbleﬁilﬁnﬁé’zdlm)ﬂﬁlimm 5pis-@hgastlylh héh@[)ﬁlran 2,5- b1s(4 guanylphenyl)
2, 5[ bis-{4 2tetrahdr yrimdinyl) h nyl ] -
3.4- dlm@ihylfuwp) 21drbia{p- EZ-{f i 356~ tetrahydr0pyr1m1dy1)pheny1]}furan 2,5-

b2 B RS bbb e aly b Bl nah phenyi-
CE oD el % el rben S G oy 25

ﬂ»ls{g [52(1\52mrgﬁléeﬂl@lﬁnﬁoi)bfentzﬁhrdabo’ldl-(yl]phéhyll}furan 2,5-bis[4-
I azepl n ur an
Bdiste] FamereRyA O %éanmﬁw@zmpmymwap, 2.8rbis[4-(4,5.6,7-

Fespinglafort B2 il din ARSI g L Dre !
alrﬁet%&a{%x[h%zdréz?de?ﬁw%lbﬁ%ﬂ QE’S-B&\{h)[Qlﬁ\ﬂ!znol phenyl }
furan, 2,5-b N (73-
hwdmweﬂmohmadazdlmyi]]mimw}lﬂlfm as5-bid[ 6N s

Tl o e L5

idl%%ﬁiﬁ?ﬁl%ﬁéﬂ?%ﬁ%%%ﬂ?‘ﬁ@hﬁ% B P S ror an.

%nﬁn@ré{aﬁl’)ﬂm&ﬁd]%h@@l?ﬁﬂbﬂl@ﬁ%ﬁ@[@ﬂﬁﬁﬂzﬁél&ﬂﬁ}bhen?l] -3,4-

4- (N, Ndi“et hyl am nopropyl) guanyl ] phenyl f ur an,
bistmisttx§mcfipy] jivestnk 21 5-bis e No(dimgthyflambveethyl feuanayl Jphenylfuran,

3 o by drpabe By e bk Dot il ¥ an,
g,@%ﬁ%ﬁ{{#‘élﬁ@%ﬁeﬁ?ﬁhﬁ%ﬁﬁ%[QQW' ]-3-net hyl furan,
diethylaminopropyl)guanyl]phenylfuran, 2,5-bis {4-[2-(N-
ethylimidazolinyl)Jphenyl} furan, 2,5-bis {4-[N-(3-pentylguanyl)]} phenylfuran,
2,5-bis[4-(2-imidazolinyl)phenyl]-3-methoxyfuran, 2,5-bis[4-(N-
isopropylamidino)phenyl]-3-methylfuran, bis[5-amidino-2-
benzimidazolylJmethane, bis[5-(2-imidazolyl)-2-benzimidazolyl Jmethane, 1,2-
bis[5-amidino-2-benzimidazolyl]ethane, 1,2-bis[5-(2-imidazolyl)-2-
benzimidazolyl]ethane, 1,3-bis[5-amidino-2-benzimidazolyl]propane, 1,3-bis[5-
(2-imidazolyl)-2-benzimidazolyl]propane, 1,4-bis[5-amidino-2-
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benzi m dazol yl ] met hane,

bi s[ 5- (2-i m dazol yl) - 2-benzi m dazol yl ] net hane, 1, 2-
whe@pH1emt di no- 2- benzi m dazol yl ] et hane, PCT/US2004/023524

|, 2-bi s[5-(2-imdazol yl)-2- benzi m dazol yl ] et hane,

|, 3- bi s[ 5-am di no- 2- benzi m dazol yl | propane, |, 3-bi s[5-

(2-imdazol yl)-2-benzi m dazol yl ] pr opane,

1, 4- bi s[ 5-am di no- 2- benzi m dazol yl ] pr opane,

%eﬂ 1@&1&&?03?1%1‘0%@%?}1%%“} SES i %n%izﬂgﬁé%%kﬁﬁagg@ﬂbﬁta%é, 1,8-
fbl sramﬁhﬁroazab@hﬁmaazo@g éétﬁﬂéj amakyld @is'u%ﬁudmo 2-
|, 4- bi s[ 5-(2-i m dazol bénzi m dazol'yl | -I-but ene,

bpnzmhdszﬁcﬂyl(lathem daét—bisﬁ X2 mnimnlyr}) -ddmakiphidaZolylit Bbetene, 1,4-

%;é;t%(?nsg‘gq%%}ifl Zgl?q%r)ﬁ a5g,1ty;5]n%-butene 1,4-bis[5-(2-imidazolyl)-2-
lbeﬁmpl 18%%‘1%1% IL. fHeﬂﬁﬁﬁ!ltXleg 124 B%Tg '(fnnql?&a%lo}’}h;—QZoenz1m1dazolyl] 2-

bﬂfgamtaﬁé 1(,&bus[5qg-aﬁhdfdzb1ﬁ) besealzithidazelyy 1-mekh et Butene, 1,4-

1- but ene,

bnSe{{S52(1mldaﬁ®lsdﬁwdn)mm1dl@@mlzfi]rﬂ dediethyl-R-taitenedil ét-his[5-£2-b
ittt oy s Bt 4b§asf B-ibifaatistyo-
Pg %1 pyri frl]]%}lyh ag)ﬁ?]eﬁ{zl?ad 2&%?@7@?‘? (gylsj -2

berzifiidiZol {Bmpilians] HPibis JS -(Rgnziomdgdzpbehiatibangyl]éthane, 1,3-
bi s£5 am di no- 2- benzi m dazol yl ] pr opane,

bist J@mpmot%bsyzlimﬁwlyumopm jb%wéi@mmldpaﬁe

bedziBtiga B o bITE LD SRS bin i R E btiare, 1,4-

'Bisi?ﬁ?-»;;{[ygi:néigygyi-b%ﬂﬁﬁaaz&yﬂel@ftﬁit@ﬁéj q&%ié{f} (ZpIHhAaFH-2-

rimd nzi m dazol
fﬂseﬂhyﬂl&aﬂoéyll@-Z butene 1,4- b1s[5 (2 pyrimidyl)-2- benz1m1dazoly1] 1-

5-(2-pyr yI) benzi m dazo ]h 2-et hyl buta
oty ntims{ G4 SLSpr BT &b@emldw‘éx ipthyTbutane, 1.4-bis(s-

bSO AP SheYE L RS TAbisBs-2-pyrimiayD-2-

Ibeﬂzﬂhéz{tz%l{(ﬁ:zoy Hiéﬂlﬂﬂ -bu#nbenzi Hﬁ[@a@%)&iﬂﬁdyl) 2-benzimidazolyl]-
but adi ene, and

I1 %bMad{&ﬁe( éhc’py A b [By(2)ypRithetyl)- mb@azmhlgiaz}olgl] fﬁenieyliylﬂ, 3

@u%?g '( i%ewé%gmqyip@nyﬁg%l p&%& )ﬁg)%g 4 1m1dazolm—2

SOBRR oS LN ALK A ghngT S SRRV A ! 26 [
e cr ot ot ch By Y ppifidhe, 4-
PNseyiol apenyl ¢midina)- 8l2rdiengtene rduatamyR;ISf—blsda -(5-
%m51d1%|o§be%zin%d(a%o;l/lﬁrtluraanz %Ig leH ?g r&Ilml z?zzo 1¥1|o%}benz1mldazoy1]fu1 an,

2,5-bis[2-(5-N-isopropylamidino)benzimidazoyl]furan, 2,5-bis[2-(5-N-

cyclopentylamidino)benzimidazoyl]furan, 2,5-bis[2-(5-

amidino)benzimidazoyl]pyrrole, 2,5-bis[2-{5-(2-

imidazolino) } benzimidazoyl]pyrrole, 2,5-bis[2-(5-N-

isopropylamidino)benzimidazoyl]pyrrole, 2,5-bis[2-(5-N-
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2,5-bi s[2-(5-Nisoproryl am di no) benzi m dazoyl ] f uran,

2, 5-bi s[ 2- (5- Ncycl opent yl am di no) benzi m dazoyl ] f uran,
wWQ2®slisf2- (5- am dno) benzi m dazoyl ] pyrrol e, PCT/US2004/023524

2,5-bis[2-{5-(2- im dazolino)}benzimdazoyl]pyrrole,

2, 5-bi s[ 2- (5- Ni sopropyl am di no) benzi m dazoyl]ryrrole,

2, 5-bi s[ 2- (5- Ncycl opent yl am di no) benzi m dazoyl | pyrrol e

, l-nethyl -2, 5-bis[2-(5-

SRt R DR B A0 By Folen e T Py pye
?ﬂ%ﬁgog?e2nz1rg1dﬁzgyl]?}érr%1&2 5abrﬁ,[gl {nSo(Zk;gﬁ;cilazolén%)gbﬁmmidazoyl] 1-

rm@thylpmmﬂ@) 1263-bis[2-(5-N-cyclopentylamidino)benzimidazoyl]-1-
| am di no) I m.dazoyl]thio
I:qgeé;h o})e_,m si? Qg ?\P)l/sopropylamup n&%enmmﬂaz%y]l]thlophene 2,6~

iighas, ‘{%ﬂﬁ@%ﬂ% PR bR
4nfidimb)isdn2irhitabb FIpyratine,an' oblg[q)(gbﬁnm m dazoyl ] -
1,2-dip henigl et hane 4, 4" - bi s Ncycl opent yl am di no)

bespzopHl yb]beazsmdaméhwzfdlphmylathan@ms{t Di[R-(5-N-

%91%1%'3?@ ga?%]é sazzg%lgﬂ%e?né% g-] enylfuran 2,5-bis[2-(5-

%ﬁﬁ&%ﬁbtﬁﬁé% cﬂﬁgggl rél%)h/rﬂjﬁﬁgm 2,5-bis[2-(5-N-

byﬂz&pm@&zmyﬁﬂd)bﬂmimﬂhzoyl]benzoFb]furan 2,7-bis[2-(5-N-
25b|s[4c§j )g?;lrmrphollnoropy)
dsopsenitymEnelbgnrimidagnyl]fluorene, 2,5-bis[4-(3-(N-

Bienfo R qir gy oAby HndATHAREL Y S K AATNN-
%lrﬁetlﬁ'[yﬁanﬁné) g’thylcw% dfﬁ&ﬁ)ﬂ}éﬁ&f]ﬁﬂgﬁ @/5 fb?sr[g Ay -

phenyl ] furan,

ﬂlﬁeﬁwﬁméﬁmﬁymmeﬁ)ﬂmh?ﬂﬁh&m ZJSHMQMB Qdsrhedipl-BIN-
phenyl ]furan, 2,5-bis

Ph?%é@lmnwmisar@emoa pb%mdlﬂlye\@h 81§yb1}3f41(-°ah1, NN

el Byl PR AR RRY R D ot i icingmpmDfuran,
% ﬁbfé ﬁllé@brﬁgfllamldmo)amldm Fg)hemyll]furan 2,5-bis[3[(N-(2-

| rret yl'am noe am di no] phenyl'f
ﬂuﬁeﬂlykiﬁmn()eﬂlyl)mn?dmo]phenylﬁlran 2,5-bis[4- (N 2,2,2-

trichi th bonyl ) ani dj noph
iggrosiegrabT BOOR %%?lgaﬁi]R;g%erﬁnédﬂ»ﬂg;@hw?ﬂhmnrbonyl)

Ao DR e S A 2

S Pt SO g

phenoxycarbonyl)amidinophenyl]jfuran, 2 5-b1s[4 (N (4—

methoxy)phenoxycarbonyl)amidinophenyl|furan, 2,5-bis[4(1-
acetoxyethoxycarbonyl)amidinophenyl|furan, and 2,5-bis[4-(N-(3-
fluoro)phenoxycarbonyl)amidinophenyl]furan, or a pharmaceutically acceptable
salt thereof, and
b) one or more Group A and/or one or more Group B antiproliferative
agent(s),
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met hoxy) phenoxycar bonyl ) am di nophenyl ] f ur an,
2, 5-bi s[4(| acet oxyet hoxycar bonyl )

wa@edodionsphenyl [ fiiran, and 2,5-bis[4-(N-(3- PCT/US2004/023524
fl uor o) phenoxycar bonyl ) am di nophenyl | furan, or a
pharmaceutically acceptable salt thereof, and b) one
or nore G oup A and/or one or nore Goup B
antiproliferative agent(s),wherein said conpound and

sai d A e._ar u

ant 1 prose s PaR o B0 Rse PG R R 4BaRr agg or more Group B
SinfiptS1EFBROINE lag e@(s) iré RAMinidteFRASEMBTta®RRRIPEN thid T4 days of
anmounts sufficient to treat or inhibit the devef oprrer%
@fach otheopihasmolints suHifidignatd wedt.or 2hibifitke detdiopiment ff Bhdoplasm
26 mere,i n said Goup Aor Goup B antiproliferative

3B S RACYE npl asti ne, carbopl atin, adrianycin

(doxorubi cin), etoposide, or gentitabine. 28. The

met hod of claim 26, wherein said conpound of fornula

(1) and. @heupetho®bf SR BrRcteindadd GreiRil eGAAYB(S)

are adm nistered within ten days of each other. 29.
Antipradiferative agentds virkdastinkeearboplatin chdeiampeim Glaxforubicin),
fgrnui%pé anx;[i said Goup Aor Goup B ‘

&RS T 8PETRING gent (s) are adni ni stered within

five days of each other. 30. The nethod of claim 29,
wherei n said conpound of fornula (1) and said Goup A

or G Q8p Theanéthpd @f iclmald, wehedditt RhidSdonds cund ¥ fal Bt RS @Pand
within twenty-four hours of each other. 31. The nethod
&frogp & AT GEoumBeAndiprolifgraiive agphtésrare sdmanistered withinTien days of
nmet.hod of claim 31, wherein said cancer is |ung
CAL8MET.33 " The method of claim 31, wherein said

cancer is colon cancer. 34. The nethod of claim 31,
wherein said cancer is a cancer of the ovary.35. The

met ho@9ofThelmethnd bf claiars, wisadid saidroatipdudpfdstmtia (I) and
cancer. 36. The nethod of claim 31, wherein said
saldderoupsA 98 Caene 8 antirpkifeeatiieqgent(s) are administered within five

days of each other.

30. The method of claim 29, wherein said compound of formula (I) and
said Group A or Group B antiproliferative agent(s) are administered within
twenty-four hours of each other.

31. The method of claim 26, wherein said neoplasm is cancer.

32. The method of claim 31, wherein said cancer is lung cancer.

33. The method of claim 31, wherein said cancer is colon cancer.

34. The method of claim 31, wherein said cancer is a cancer of the ovary.
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consi sting of acute |ynphocytic |eukem a, acute

myel ocytic | eukem a, acute nyel obl astic | eukem a,
waewsmipronyel ocytic | eukem a, acute nyel onoDnoRYT/UB2004/023524

| eukem a, acute nonocytic | eukem a, acute

eryt hrol eukem a, chronic | eukem a, chronic nyel ocytic

| eukem a, chronic |ynphocytic | eukem a, polycythem a

vera, Hodgkin's disease, non-Hodgkin's disease,

Wal denstrom s macrogl obul i nem a, heavy chai n di sease,

fi brosarcoma, nyxosarcoma, |iposarcong,

chondras arAimod YRMHEMS € WiREEATAId CIiRbFRBostate cancer.

angi osar conma, endot hel 1 osarcoma, |ynphangl dsarconms,

| ynphangi oendot hel i osar coma, synovi oma, nesot hel i oma

Ew ng's tunor, | eiomyaosarcoma, rhabdonyosarcoma, col on

car ci riénel hopaathod ofictainnhb avherginsaid cangacisrselegias fram the group

cancer. ostate cancer, uanous .cel | . car.ci.ngng, .

SnSRling PF 348 inBRAS oo R A el ke G, acuee

Qﬁgﬁbﬂﬁgﬁc 1RBARGE A BtePPraRH kRN EE MR miRaRiutd A ¥lomonocytic

carci noma, papill'ary adendcarCi nonas,

dysitaniansade aionooptic leadtahlia nguearginadsskerhiag ntoageleukemia,

carci noma, renal cel] carcinona hepa{ona,,bil duct .

chirenia anelogHisrPekanie AR yBRhesHAC ycythemia vera,

[ el NoN8,: W s COLVI ) ' . .
I e fo bR s W fRRE b HhBblHoynente
| 13y CRAiR A18HBe, rasiHesmE Gk si®omERigdigichala, chondrosarcoma,

carcinoma, glioma, astrocytoma, nmedul I'obl astons,

costatigeplvasaycuyn @) whordemen) apgmsarcopian esdatheljosarcoma,

hemangi obl ast oma, acoustic nﬁu ~oma, ol i godendr o%lli orm,.

JorRbAngesaTcnma; g ZiosEiatheliesar . CYRa LosHR TosAtctioma,

r Q 0 .

LS5t o e D0 ol Gh B USSR, panretic
- Boanbéd, Bkt éficat, lovariag eides )prastateadinit, squinestist eells@ircinoma,

patient by intravenous, intranuscular, inhalation,
resebdell aarciopala, adimoshrsinamd,sieaBgland wetdiinng.giebaceous gland

treating a ti ent who has .a neoplasm. or inhibi{in .
tcﬁ)écgg(pg} Bﬁﬁﬁ?ﬁy Q?FC%}OWQOBEI‘QQ?M aﬁf%go nhngmasm&?arttar}g?arcmoma,
rj i | [ K

b SRV DR g RGBS B
| i ikt @Rcirdifla,thogibEareinoiy, §exfiirapa, Ambryonal carcinoma, Wilm’s

antiproliferative agent(s), )
tumor, cervical cancer, uterine cancer, testicular cancer, lung carcinoma, small cell
lung carcinoma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma,
medulloblastoma, craniopharyngioma, ependymoma, pinealoma,
hemangioblastoma, acoustic neuroma, oligodendroglioma, schwannoma,

meningioma, melanoma, neuroblastoma, and retinoblastoma.
37. The method of claim 26, wherein said compound of formula (I) and

said Group A or Group B antiproliferative agent(s) are administered to said patient

by intravenous, intramuscular, inhalation, rectal, or oral administration.
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wherei n sai d endo-exonucl ease i nhibitor and said G oup

A antiproliferative agents are adm ni stered
wa@pomlotsneously, or within 14 days of each ot he€T/UB2004/023524

amounts sufficient to inhibit the growth of said

neopl asm 39. The nethod of claim 38, wherein said

Goup A antiproliferative agent(s) are selected from

vinbl astine, carboplatin, etoposide, or gem:| t abi ne.

iﬂaoTZ%% %ﬁ%ﬂ%&@ﬁmaﬂpﬁ?ﬁ%ﬁ@? : EP GugA sigplgom, or inhibiting the

JB4 R ko 8ot RGR i 21 UM BB d e,
\Maﬁrmleﬂm@aao@ln}ﬁmimg ekainisttEAg e sai&lpbtléﬁtf and said G oup

A ant i@grol iferative agentdps) are adm nistered within

five doyps caflowzenuderssrinhibitor; Myd met hod of claim4 1,

wh d d hi b d d &
A ant RS SRAE RV R g R L RN or ed v thi

tWREM Jafd EndiRbk SmRlca8@ alhiBikSiSnd A’ GI&E) Keirﬂi%gol%ratlve agents
claim 38, wherein said neoplasmis cancer.

raee hdxﬂnmﬁtenddammu&llﬁnemtskyr er withan d4 days ef each d)thalg in amounts
cancer.45. The nmethod_of claim43, wherein said cancer
|S§f@‘apwoéﬁh@étrthe g wthiof saidk neoplast.cl ai m 43, wher ei n
said cancer is a cancer of the ovary. 47. The nethod

of claim 43, wherein said cancer is prostate cancer.

48. The, "Mehﬁ@th@ﬁ of LRI Y83 wheh&ih 8hid G &@.ﬁﬁﬁfoﬁf&aﬁve
sel ected fromthe group consisting of acute |eukeni a,
agents) araphlectetlifoorh sukdadtme, carboplatipettopedide;, dr @ekeitabine.
acute nyel obl astic | eukem a, acute pronyel ocytic

| eukem a, acute nyel.ononocytic | eukem a, acute

m)nocy4to| CTﬁ elﬂ%ﬁf@d%f c?aﬁhﬁt ﬁ?i %&Hq‘r&h%?d%ﬁfd@ %{onﬁ%fe%gé fhhibitor and

| eukem a, ron c eukem a

| et esus A(hnhgbkﬂﬂﬁmaﬁ,ve ragbm(:satah@ Ad@iniSered Wibigken days of each
di sease, non dgki n's di sease, Wl denstroni s

nﬂhﬂnglobullnen1a heavy chai n di sease, fibrosarcoma
nmyxosar conma, |iposarcoma, chondrosarcoma, osteogenic
sarcomm, chordoma, angi osarcong,

41. The method of claim 40, wherein said endo-exonuclease inhibitor and
said Group A antiproliferative agent(s) are administered within five days of each

other.

42. The method of claim 41, wherein said endo-exonuclease inhibitor and
said Group A antiproliferative agent(s) are administered within twenty-four hours
of each other.

43. The method of claim 38, wherein said neoplasm is cancer.

44, The method of claim 43, wherein said cancer is lung cancer.
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endot hel i osarcoma, | ynphangi osar cons,

| ynphangi oendot hel i osarcoma, synovi ona, nesot hel i oma,
WEMBMH1S72 unor, | ei onyosarcong, rhabdonyosar coOPET/USIO0R3524

carci nona, pancreatic cancer, breast cancer, ovarian

cancer, prostate cancer, squanous cell carcinons,

basal cell carcinonma, adenocarci noma, sweat gl and

carci nona, sebaceous gl and carci noma, papillary

Cyst adBnamer BRSHE A P B ARRCT i5rolRmEHRY

carci noma, renal ceII carC|nona hepat oma, bile duct
carci nona, choriocarcinom, sem noma, enbryona

car ci domelhe\iihktilod of eiaim, 43; evhereialsatbeuness isW @hicaeof the ovary.
cancer, testicular cancer, |ung carcinoma, snall cell
| ung carci nona, bl adder carcinoma, epithelial

g?;ﬁ: 2‘3%%&?@@ of g%ér Of mraélBIrge]glu la'g%grl %Sprgs ate cancer.

hemangi obl ast oma, acoustic neuroma, oligodendrogliona,
schwannonma, neni ngi ona, nel anoma, neurobl astoma, and

reti ndBl adteanmethé8 of Theemms:, Indetreih saldadamcdBis seleetedi filom the group
sai d endo- exonucl ease inhibitor and said Goup A

SRBSISHRE Of agule Qpkerd® fepts) lympdosdanlekgmia, @P@iﬁé@yﬁc’l@cyﬁc

RSP R pRY AP IETR, el PRt Gt geenga, acute
o d16hoh6Eytid Rakérfh, BoRdhidHocy o Rukdmis deaRPdifbledkemia,

ibiting the devel opment of a neoplasmin a pati ent
whoriig lenkemis kchiaric mmcdguleenmleodimnm lysgihgcytic leokemia,

f&%@yﬂ%@gﬂ o é’ae?%n qﬁ@g{' Q?setagq;%gil 9 'nglrsltd&easeaﬁwg@;nmn’s
Qﬁacggélggﬁiﬁéiﬁla'%?ﬁé}se m 1s§2[s%t ﬁ&%s%l%%ﬁla( fﬁyxo\éﬁ%&'an

0- exontc I tor an

apobgcomif @{cﬁidlraﬁr@ﬁﬁmto%te@%@m@@mdcblrﬁ @h&floma, angiosarcoma,
simul taneously, or within I4 days of each ot her, in

andothcBosuéda, lymphengiosdrceing, lwnmlgngmnd@mebwadcoma
R N T T W—
A E R e -
$quameiOedll darcinoma, basal cell carcinoma, adenocarcinoma, sweat gland
carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary
adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic
carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma,
seminoma, embryonal carcinoma, Wilm’s tumor, cervical cancer, uterine cancer,
testicular cancer, lung carcinoma, small cell lung carcinoma, bladder carcinoma,
epithelial carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, hemangioblastoma, acoustic neuroma,
oligodendroglioma, schwannoma, meningioma, melanoma, neuroblastoma, and

retinoblastoma.
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antiproliferative agent(s) are admnistered within ten

days of each other. 53. The nethod of claimb52,
wob@seirs7sai d i nhibitor and said Goup A PCT/US2004/023524

antiproliferative agent(s) are admnistered within

five days of each other. 54. The nethod of claim 53,

wherein said inhibitor and said Goup A

antiproliferative agent(s) are adrri ni stered within

o't 2o H5ERPA 1R, Sl said e Shugfesahibitor and
ngﬁimﬂ)‘g A%ﬁbi’@lﬁ‘érat% ?Sﬁt(‘s) ¢ ga&?;\[}ﬁﬁﬁuét@reh Yo gald 6Pa’uen’c by

cancer The nmet hod of cl ai m55 erelin sal

iistravdnons, datramuscidsr, iftedativat, naxdalpbr otahbdmBEstravi@s, ei n
said cancer is a cancer of the ovary. 59. The nethod
of claim55, wherein said cancer is prost ate cancer.

60. T ncer iS....

cei ottt Al 3gndtEh b Raf Tul b ORCbrinhityting the
atewERpP BPE YibbFlakRuk @Pafienwhb & M@dk%i/ HebelbSiMedplasm,
acute nyel obl astic | eukem a, acute promyel ocytic

Iseikmathad c@aimrzsmg/ecﬂmmstcmlyg tecsdid pk@mta acute

PEBE% ﬁfi)_l{:[ﬁP %nd%latﬂ}g%ﬁlégﬁqm q%ﬁfﬁﬁﬁ H%Cﬁi%on: c
YRS h Stk LRRIRRIE, Yetfs)Hodoki o

Rigereig! s@fd%ﬂd@ﬁéitcﬁmcl‘&é@é’ hhebiedrindi saRPERiprbliRF A LR are
nyxosarcona | i posar conm, chondrosarcona ost eogeni c

sdmivistered siordtangousingrorishio dredaye wd sadiedihes dn aormints

SRR SRR o e ey

| ei omyosarcoma, rhabdomyosarcons, coI on car ci noma,
pancreati c cancer, breast cancer, ovarian cancer,

pr ost 81 e Thamethod 9fuRimys), adleteit a4idiGrowp, A bagplolifabtive
carci noma, adenocarci nong, sweat gl and carci nons,
sEpni¢Yds selgriad dram minbiestiae, grapeplpnyetepesidn emgemcitabine.
papi |l | ary adenocar ci nomas, cystadenocarci nom,
medul | ary carci nonsg, bronchogenic ' carcinom, rena

cel | @ar iHaqHBihol 72142850, R Hefeifl ¥aid inRIHHOR AAB said Gro mp A

chori ocarci noma, sem nonma, enbryonal carcinong,
tantiproliferative agbnﬁ@s) rce admirtigetedevitliinden dayesf ¢achl oaher.
cancer, lung carcinoma, snmall cell lung carcinons,
bl adder carci nong,

53. The method of claim 52, wherein said inhibitor and said Group A

antiproliferative agent(s) are administered within five days of each other.

54. The method of claim 53, wherein said inhibitor and said Group A

antiproliferative agent(s) are administered within twenty-four hours of each other.
55. The method of claim 50, wherein said neoplasm is cancer.

56. The method of claim 55, wherein said cancer is lung cancer.

57



epithelial carcinoma, gliom, astrocytons,

medul | obl ast oma, crani opharyngi oma, ependynona,
w@rmsalsna, hemangi obl ast oma, acousti ¢ neur omaPCT/US2004/023524

ol i godendri gl i oma, schwannoma, mneni ngi oma, nel anomy,

neur obl ast oma, and retinobl astoma. 61. The net hod of

cl aim 50, wherein said inhibitor and said Goup A

antiproliferative agent(s) are adm nistered to said

patient by intravenous, intranuscular, inhalation,

rectal, or oral adm nistration. 62. A nethod for

treatigyg mmeﬁio@saﬂ &a1ﬁ?5$ wwikétbrh SIR1 E8ftef ATRNI6SL
contacting said cel a) a conpound having t

formula (1): (CH2)m(CH2)nARRR1R(I) or a

pharmaceuti cal |y acc pt able salt thereof,, wherein IS
R 5y Hie R GATh e Gost §rﬁj°a?1°i5%0f the ovary.
i ndependently, O NR10, or S, each of R5 and R10 is,

i ndependently, Hor G -C6 alkyl, each of R6, R7, RS,

and R$9, SThd megieanstaiihyss, Whesbin- @81 @dﬂ@& is ﬂ}@b@%nc@
-C6 al kyl oxy, C6-Ci 8 aryl oxy or C6-C 8 aryl- -

al kyloxy, pis an |nteger bet ween 2 and 6, |nclu3|ve
Sagﬂdo ni‘ and f Cllar.]lldne?f)e ndh r%(tellnysalda canlcgltr 1% se ectecf fv\re om the group
consisting of acute leukemla, acute lymphocytic leukemia, acute myelocytic
leukemia, acute myeloblastic leukemia, acute promyelocytic leukemia, acute
myelomonocytic leukemia, acute monocytic leukemia, acute erythroleukemia,
chronic leukemia, chronic myelocytic leukemia, chronic lymphocytic leukemia,
polycythemia vera, Hodgkin’s disease, non-Hodgkin’s disease, Waldenstrom’s
macroglobulinemia, héavy chain disease, fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma,
synovioma, mesothelioma, Ewing’s tumor, leiomyosarcoma, rhabdomyosarcoma,
colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate cancer,
squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland
carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary
adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic i
carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma,
seminoma, embryonal carcinoma, Wilm’s tumor, cervical cancer, uterine cancer,
testicular cancer, lung carcinoma, small cell lung carcinoma, bladder carcinoma,
epithelial carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, hemangioblastoma, acoustic neuroma,
oligodendriglioma, schwannoma, meningioma, melanoma, neuroblastoma, and
retinoblastoma.
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each of R1 and R2 is1l1 N R N Rl12 wherein R12 is H,

G -C6 alkyl, G -C8 cycloalkyl, @ C 6 al kyloxy-GC -C6
wa@bdoglo11shydr oxy G -C6 al kyl, G -C6 al kyl am no BLT/AUER04/023524

al kyl, amno @QC 6 alkyl, or C6-C 8 aryl, R13 is H,

Cl-C6 alkyl, G -C8 cycloalkyl, QC 6 al kyloxy, Cl-C6

al kyloxy G -C6 alkyl, hydroxy QC 6 alkyl, CpC 6

al kylamno Q@ C 6 alkyl, amino CpC 6 al kyl, carbo(QC 6

al kyl oxy), carbo(C6-Q 8 aryl CpC 6 al kyl oxy),

carbo(C6- Cl18 aryloxy), or C6-C 8 aryl, and R11 is H,

CH, °r610TheCfﬁe@1'oﬁ)6f Ufm Y, \xﬁﬂ#elﬁ adiRARIIROEhY 8hid Group A

represent = 21 , wherein each of

I%lmprcﬂifératﬁzremgaﬁtﬁs)l ae adnnilﬁpiermﬂeintda;d pitienCh§ itraw dapls,

hal ogen, _or trifl uoronethyl ch of Rl7, R18, R19,

antrampscylar, iphedatinm degiel 9f 01}41 a‘sm@lé’fr@loa! kyl, and R21

is H halogen, trifluoronethyl, OCF3, NO2, QC 6

al kyl, @QC 8 cycloalkyl, G -C6 al kyl oxy, G -C6 al koxy

QCCo6@ Wh}etﬁﬁddfo?ﬁéa%@eéﬁblhyﬁc cél, saﬁ@n@ihb&l'c@ﬁiﬁimr@

-C6 alkyl, amno CpC 6 al kyl’, or C6- Ci 8 aryl, each of

Rﬂ)namﬂmgél;aldscell wabpendently, H, d, Br, OH, OCHS :

OCF3, NO2, and N or R3 and R together forma single

bond; @MO@P%WEZ}&W%FI’@ % W antiproliferative

agent(s) wherein said corrpound of formula (1) and

said Group A antiproliferative agent(s) are

adm ni stered (6| t an@iy] y, or within 14 days of each

ot her, | unts\@(ﬂm%?}o inhibit the growth of

sai d nedplastic cell. 63 he et hod of cl ai m 62,

wher ei pi’sai dRG oup A antRpro ﬁi‘l ve agent is

vi nbl aSti ne, carboplatin, etopoOsi

gencti tabine. 64. A nethod for treating a neopl astic

cell, said nethod conprising contacting said cell

Wort §phataBeGemgtdeptablenglt thaedHr nul a (1)

wherein A is

X
ey oy S\J or g\_z
| * s
R

wherein

each of X and Y is, independently, O, NR', or S,

each of R® and R is, independently, H or C;-Cs alkyl,

each of R6, R’ RS, and R’ is, independently, H, C;-C¢ alkyl, halogen, C;-Cs
alkyloxy,Cs-C13 aryloxy, or C¢-Cig aryl-Ci-Cs alkyloxy,

p is an integer between 2 and 6, inclusive,

each of m and n is, independently, an integer between 0 and 2, inclusive,

each of R! and R? is
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(CH2)m (CH2)n ARL R2 (I), or a pharnmaceutical®
acceptable salt thereof, wherein Ais X Y each of X
w@r@sN¥1i1532 i ndependently, O or NH, p is an i ntRQgEUS2004/023524

between 2 and 6, inclusive, each of mand n is,

i ndependently, an integer between 0 and 2, inclusive,
wherein the sumof mand n is greater than 0, 1 each
of Rand Ris, independently, selected fromthe group
repr esent __dRhy N RI1 | -R12 /13 R, wherein R12 is H,
Cl-Cs al . C -C8 cycloalkyl, G -C6 al kyloxy Cl1-C6
al kyl, h _n}gl&y G -C6 al kyl, C| -C6 al kyl am no CpC 6
al kyl , Ci-CaIkyI,or,RlSisH,Ci-OGaIkyI,
G -C8 cydboal kyl, C6-Ci8 aryloxy QC 6 alkyl, QC 6

al koxy G -C6’al kyl, hydroxy G -C6 alkyl, G-C6

al kyl aghérein@RC 1§Hi|(,§¥(t@ alRY, @9 @ cycf&ll@ﬂllkﬂqcs;‘a@l{ﬁgiﬁcl -Cs
-C6 al koxy), carb Cs ary
cakplohB-oRly @&-Gs y]ﬂwkyi}l,—C@alkngtnmla GG alksihaniad 4;Culkyl, or

O@'qop @wﬁ& is ﬁeﬂi ﬁzk ll%yl Cr CRl wc@\ﬂﬂﬁiz@:e@%ﬁ@gowfé Cs
1 n%g\éggggh% 0 9{;"119%43%@1&{3% qu’yﬁr@ 281y $amino C;-C; alkyl, amino

C,-C¢ alkyl, carbo(C;-Cg alkyloxy), carbo(Ces-C, 5 aryl C;-Cg alkyloxy), carbo(Cg-
Cis aryloxy), or Cs-Cg aryl, and R'is H, OH, or C,-Cs alkyloxy, or R and R'?

together represent

r2!

wherein each of R™, R*, and R s, mdependently, H, C;-Cs alkyl,
halogen, or trifluoromethyl, each of R17, Rls, Rw, and R® is, independently, H or
C;-Cgalkyl, and R* is H, halogen, trifluoromethyl, OCF;, NO,, C;-C; alkyl, C;-Cg
cycloalkyl, C;-Cs alkyloxy, C;-Cs alkoxy C;-Cs alkyl, hydroxy C;-Cs alkyl, C;-Cs
alkylamino C;-Cs alkyl, amino C;-Cg alkyl, or C¢-C;3 aryl,

each of R® and R* is, independently, H, Cl, Br, OH, OCHj;, OCF3, NO,, and

- NH, or R? and R* together form a single bond; and

b) one or more Group A antiproliferative agent(s),

wherein said compound of formula (I) and said Group A antiproliferative
agent(s) are administered simultaneously, or within 14 days of each other, in

amounts sufficient to inhibit the growth of said neoplastic cell.

63. The method of claim 62, wherein said Group A antiproliferative agent

is vinblastine, carboplatin, etoposide, or gemcitabine.
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hal ogen, or trifluoronethyl, each of R17, R18, R19,
and R20 are, independently, Hor CpC 6 alkyl, and R21
WO 20051011582 ogen, trifluoronmethyl, OCF3, N2, CrPCBUS2004/023524
al kyl, G -C8 cycloal kyl, CpC 6 al kyl oxy, C -C6 al koxy
G -C6 alkyl, hydroxy & C6 alkyl, G -C6 alkylamno C
C6 al kyl, amno CpC 6 alkyl, or C6-C 8 aryl, each of
R3 and R4 is, independently, H d, Br, OH OCH3,
OCF3, NO2, and NH2, or R3 and R4 together forma
single bond; or Ais '(CHV , each of X and Y is,

| ndepegyl eﬁtﬂlé‘tho@f&r ﬁ%tm% d ﬁecf'i‘;‘l‘as'tl@tc%ﬂ%al@ %é@ﬁ@d‘?&%ﬂgiﬁé

6, inclusive, each of mand n is 0, and each
Rﬂmtmqtmgmiabeeibwmhty, sel ected fromthe group
repres nted by NN RL11 ~N R12 wherein R12 is G -C6

al kyl , @p@TBP‘?}WS]l BaYlklgﬁhe fgseud2 d)koxy CpC 6 al kyl
hydroxy CpC 6 al kyl, CpC 6 al kyl anino CpC 6 al kyl,

amno CpC 6 alkyl, or C6-Ci8 aryl, R13 is H, CpC6

al kyl, CpC 8 (@H;)npal k§IH,).CpC 6 al kyI oxy, CpC 6

al kyl ox al KA~ hyd y\CpC 6 al kyl, CpC

al kyl am|/1 C 6 al kyl, aJn C 6 al kyl, carbo(CpC 6
al kyl o& car bo( C6- Ci 8 Rry™ e ES al kyl oxy),

car bo( C 8 aryloxy), or C6- 'SIéryI, and R11 is H,

OH, or CpC 6 al kyloxy, or R11 and R12 together
representor \ , \ 5 Rl7" 20 M5 R14 R15 R16 R18 R19

vmeioﬁhanﬁ@@ﬁu&fuy%ﬂeéeptﬁﬂlé saRfkerB3H s, independently,
H, Cs al kyl, hal'ogen, or trifluoronethyl, each of
R17, R&BereHnAIEnQ is, |i ndependent ly, Hor G -C6

. /(CHz)p\Y/

each of X and Y is, independently, O or NH,

p is an integer between 2 and 6, inclusive,

each of m and n is, independently, an integer between 0 and 2, inclusive,
wherein the sum of m and n is greater than 0,

each of R! and R? is, independently, selected from the group represented by

N <;\I—R12

R/13 ’

wherein R is H, C;-Cq alkyl, C;-Cg cycloalkyl, C;-C¢ alkyloxy C;-Cg
alkyl, hydroxy C;-Cs alkyl, C;-Cs alkylamino C,-C; alkyl, amino C;-C; alkyl, or,
R is H, C;-Cg alkyl, C;-Cg cycloalkyl, Cs-Cig aryloxy C;-Cg alkyl, C;-Cg alkoxy
C,-Cs alkyl, hydroxy C,-C alkyl, C;-Cs alkylamino C;-C; alkyl, amino C;-Cg
alkyl, carbo(C;-C alkoxy), carbo(Cs-Ci5 aryl-C;-Cg alkoxy), carbo(Cs-Cig
aryloxy), or Cs-C;g aryl, and R!'is H, OH, or oxy(C;-Cg alkyl), or R and R*?
together represent
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al kyl, and R20 is CpC 6 al kyl, G -C6 al kyl oxy, or
trifluoronethyl; orAis X(CH2 XCH R X-r - - -
wadosoors7TR22 ' RS ' R' ' R8 V, each of X andP(T/1S2004/023524

i ndependently, O NR1O, or S, each of R5 and R10 is,

i ndependently, Hor C-C6 al kyl, each of R6, R7, RS,

and RO is, independently, H G -C6 al kyl, hal ogen,

C -C al kyl oxy, C6-C aryloxy, or C6-Ci aryl QC 6

al kyl oxy, R22 is Ci-C6 alkyl, p is an integer between

2 and 6, inclusive, each of mand n is, independently,

an i nteger between-0 and 2; inoLusive each of Rl and

R2 is, preepend¥nt|y, mcfﬁ

repr esghit egRléy N RV - . er 1sn£12 is H\g

al kyl, G -C8 cycl oal kyl, xy C1-C6 Jllkyl
hydroxy G -Co6 al kyI G -C6 aI kyI am no Ci CG Ikyl

ani no 105, 166~ ar.yl.
al kyl "@5 %@18&8 ERID w18 @R ig 12?%%9 tbﬂ & (?JIaPR? kyl,
Sittsimangent skt e Gy 2, oy g o
61a kg’llkﬁk)ﬂ)ld RJ&HOH( lﬁﬂogén anﬂilm@me{fﬁy]a[}@ﬂo,omz, Cl-C6 alkyl Ci-Cy
a r a and Ri is

Geteghd CBe Y g-€ ?19%&1 Carker 486% BgtemerCr-Co ally, C1-C
BNIESEY CYT; kY, Mo CMCY alkyl, or Co-C aryl,

each of R® and R* is, independently, H, C1, Br, OH, OCHj;, OCF;, NO,, and
NH,, or R? and R* together form a single bond;

or A is

/'(CHz)p\ 7
Y

each of X and Y is, independently, O or NH,
p is an integer between 2 and 6, inclusive,
each of m and n is 0, and

each of R and R? is, independently, selected from the group represented by
N—R!!

N ;\I—Rlz

R/13 ,
wherein R'? is C;-Cg alkyl, C;-C; cycloalkyl, C;-Cs alkoxy C;-Cg alkyl,
hydroxy C;-Cg alkyl, C;-Cs alkylamino C;-Cg alkyl, amino C;-C; alkyl, or Cs-C;g
aryl, RBis H, C;-C; alkyl, C;-C;s cycloalkyl, C;-Cs alkyloxy, C;-Cs alkyloxy C;-
Cs alkyl, hydroxy C;-Cs alkyl, C;-Cg alkylamino C;-Cs alkyl, amino C;-Cg alkyl,
carbo(C,-C; alkyloxy), carbo(Cs-C;5 aryl C;-Cy alkyloxy), carbo(Cs-Cig aryloxy)

or C¢-C;g aryl, and R"isH, OH, or C;-Cg alkyloxy, or R and R'? together

b

represent
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R21 wherein each of R14, R15, and R16 is,
i ndependently, H, C -C6 al kyl, hal ogen, or
wo eioslousromet hyl , each of R17, R18, R19, and RPOI/ERM)4/023524
i ndependently;!! or Cl1-C6 al kyl, and R21 is H,
hal ogen, trifluoronethyl, OCF3, NO2, Cl-C6 al kyl, G
-C8 cycloalkyl, G -C6 al kyloxy, G -C6 alkyloxy G -C6
al kyl, hydroxy Cl-C6 al kyl, Cl- C6 al kyl am no Cl-C6
al kyl, amno CpC 6 alkyl, or C6-Ci 8 aryl, and each ofR
3 and R4 is, independently, H d, Br, OH OCH3, OCF3,
NO2, and NHZ, or R3 and R4 toget her*\{orm a single
bond, and b)/The or, m¥e\Goup AR%nd/ o ¥up B
anti prolifqU'atiwd®agent (sR!6 wher ei ngsaigiscconpound of
formula (1) and said G oup A and/or G oup B’
ant i pvdierdiarcath vERAY &AL, (o)1 RIF s, almsp@héérﬁrye@l{ Cy-Co alkyl,
simul t aneously, or Wit hin 14, dq s of each’other,
sotstifuoEemethyl acmpf Bi t R Keanérlbvw&h mxlepteadehtly, H or C;-Cs

| asthm od of claim64, wherein
g g‘l%@’ 3(3% p lﬁééh%/ aggyleyg—%%ﬁglﬁfcypqrdr@@%?tbg ,agent i s
vi nbl @giaide, carboplatin, adriamycin (doxorubicin),
et oposi de, or gem:itabi ne. 66. A nethod for treating a
neopl ast i sal d thod conprXsing con{acting
said ¢ &k\&S e-_exon l/lé e in |/ J;/qa*m X/"
b) one“or m)reSGr u%Aantl roli tiye
agent s, wherein sai d endo- efoﬁucIle%tse i nhigdi t ot ahd RE R
said Goup A antiproliferative agents are adm ni stered ’
si nul caakeatiXland Yors, nidepemietdlyd @y NRf, @ag;h ot her, in
anmount s @Ilgg ci en; to inhibit the growh of sai d
neopl §&h dRe7s, infiependentdy Hor Qlaﬁaﬂlbﬁh wher ei n

sai d tHhProli 9erat|ve
from \% C%bu(& lﬁét’ ;ﬁr’:tek caglp boplls’a]tndﬁpengggﬁg’;{d@r 6 kyﬁ’ ﬁeaogen, Ci-Cs
gerci 4RDIONS, CHEs AryIBRIe 0,0, lupRE -0 )l asti c
cell, said met hod conpri sing con |ng cells
Wi th: RaZ)IS£1F®Lali§ybsphat ase inhibitor or a PTPI B
i nhibitor;.and
p is ad mteger between 2 and 6, inclusive,
each of m and n is, independently, an integer between 0 and 2, inclusive,
each of R! and R* is, independently, selected from the group represented by
N—R"
[
N—R 2
R13
wherein R'? is H, C;-Cs alkyl, C;-C; cycloalkyl, C,-Cs alkoxy C;-Cy alkyl,
hydroxy C;-Cs alkyl, C;-C¢ alkylamino C;-Cg alkyl, amino C;-Cg alkyl, or C¢-Cy3
aryl, R” is H, C;-Cs alkyl, C;-Cg cycloalkyl, Cg-Cys aryloxy C,-Cs alkyl, C;-Ce
alkyloxy C;-Cs alkyl, hydroxy C,-Cs alkyl, C;-Cs alkylamino C;-Cg alkyl, amino

C1-Cs alkyl, carbo(C;-Cg alkyloxy), carbo(Cs-Cyg aryl C-Cs alkyloxy), carbo(Cs-
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b) one or nore Group A antiproliferative agent(s),

wher ei n sai d endo-exonucl ease inhibitor and said
wa@raosotsl: f erati ve agents are adm ni stered PCT/US2004/023524

si mul taneously, or within 14 days of each other, in

amounts sufficient to inhibit the growth of said

neopl astic cell. 69. The nethod of claim®68, wherein

said Goup A anti proI iferative agent is selected from

i n b a e d 0 It abi 12

SRS e e B dR PRI RO G, pud R

ftogéfhhrareﬁotésent (CH2) (CR2)Nn ARL R2 (I), or a

pharmaceutically acceptable salt thereof,wherein AIS

X (CH2) R7T Xor x MM5 R5 R6 R R9 vvhereln each of X

and Y is i ndependent]y, O, NR1O, or S, each of ,R5 and

R10 is,» depe 1y nEaer % eac TR6
R7, RS, wdepend’&% %b

hal ogeh ORléG aI k§~l oxy, 06- Ci 8 RifyIRIXy, or 8
aryl-CG -C6 al kyl oxy, p is an integer betvveenR§ and 6,
i ncl usive, each of nd n |s i ndependently, an’

i nt egevheseinveach OGRan(R i, anidrR { tss iindepepdertlyy L, Rl - Ep dIkiE,
ihsélol\é-en?%rl tr{}liuo%methyl, each of R”, R, R19, and R*° are, independently, H or
C,-Cg alkyl, and R*! is H, halogen, triﬂuoromethy&, OCF3, NO,, C;-Cs alkyl, C;-Cq
cycloalkyl, C;-Cs alkyloxy, C;-Cg alkyloxy C;-Cg alkyl, hydroxy C;-Cs alkyl, C;-
Cs alkylamino C;-Cg alkyl, amino C;-Cg alkyl, or C4-C;5 aryl, and

each of R® and R* is, independently, H, CI, Br, OH, OCHz, OCFs, NO,, and
NH,, or R? and R* together form a single bond, and

b) one or more Group A and/or Group B antiproliferative agent(s),

wherein said compound of formula (I) and said Group A and/or Group B
antiproliferative agent(s) are administered simultaneously, or within 14 days of

each other, in amounts sufficient to inhibit the growth of said neoplastic cell.

65. The method of claim 64, wherein said Group A and/or Group B
antiproliferative agent is vinblastine, carboplatin, adriamycin (doxorubicin),

etoposide, or gemcitabine.

66. A method for treating a neoplastic cell, said method comprising
contacting said cell with:
a) an endo-exonuclease inhibitor; and

b) one or more Group A antiproliferative agents,
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wherein R12 is H QC 6 alkyl, C C8 cycloalkyl, C-C6

al kyl oxy-C r C6 al kyl, hydroxy C C6 alkyl, G -C6
wa@bkdogloarsino CpC 6 al kyl, amino Q C 6 al kyl, orPCBUSH84/023524

aryl, RI3is H C -C6 alkyl, C C8 cycloal kyl, Cl-C6

al kyl oxy, QC 6 alkyloxy C -C6 alkyl, hydroxy G -C6

alkyl, G -C6 alkylamno G -C6 alkyl, amno G -C6

al kyl, carbo(Q C 6 al kyl oxy), carbo(C6-Q 8 aryl Cl-C6

r .. 8. l.oxy r Co6- . ar .
PP o - BR{rSRleact ifiBiich 1 Gl Plafolpsntve agonts
t9g Q&I'ilﬁﬁst%ﬁl@rﬁﬁﬁﬁhné/&u\é\f\xi N Wit 14 dayRofOach 6@1&!16 il adounts
R14 RI5 " R R 18 R 19 /| R21 wherein each of R, R,
anffidentsp inhivgpbe gerwihyaf seid :@bpttialcklt] , hal ogen, or
trifluoronmethyl, each of Rl7, RR 118 , R19, and R20
is, independently, H orCl-C6 alkyl, and R21 is H,

hal ogen, 4L vl . - i
"o 0987, ISR ITER Y g, S i Sy bt s
alr& yélectBy Hron ¥ irbidstife 2ddfybplafi (%t%)cfslid%\{ b BERRItsPike 6
al kyl, amno CpC 6 al kyl, ‘or -G8 aryl, each of R3
and R4 is, independently, H d, Br, OH OCH3, OCF3,
NO2, d NH2, or and R4 together. forma_single ..
bond; Chnd BtsRLfobeRBhz A degRlass Salb SRghE e sompuising

: : onposition of claim 70, wherein
Esbglﬁgltcgﬁ%lsj%ﬂkeg%—?\ﬁg{;ol iferative agent is vinblastine,
car bop)) atARL, phbésphatise énhibitorg@ e PTRDB ighibitdr; aAd
conposi tion conprising: a) a conpound having the
f or rrulba ope pr mazeEirain GrpproliferatRe agrnt(RR (1) ,
wherein said endo-exonuclease inhibitor and said antiproliferative agents are
administered simultaneously, or within 14 days of each other, in amounts

sufficient to inhibit the growth of said neoplastic cell.

69. The method of claim 68, wherein said Group A antiproliferative agent

is selected from vinblastine, carbof)latin, etoposide, or gemcitabine.

70. A composition comprising:

a) a compound having the formula (I):

(CHZ)m\ /(CHZ)H
RS R X

R’ R* (D),

or a pharmaceutically acceptable salt thereof,
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or a pharmaceutically acceptable salt thereof, wherein
Ais (CH2) 5 each of X and Y is, independently, O or
WOR)05/011532 an i nt eger between 2 and 6, incl usi vECT/@81004/023524
ofmand n is, independently, an integer between Cand
2, inclusive, wherein the sumof mand n is greater
than O each of Rl and R2 i s, independently, selected
fromthe group represented byN R11 N R12 13 ,
wher eiyhdfdig Ass H Cl-C6 alkyl, G -C8 cycloal kyl,
Cl1-C6 al kyl oxy Cl1-C6 al kyl, hydroxy C1- C6 al kyI Cl1- Co
alkylam/gl%&%alkyl &mnoClifjltﬁ , ®13 is
H C1 ¥, c1-c8 odl kyl yI‘ 06
al kyl , “€1- 06 al koxy aI Ky roxy
Cl- C6 al kyl ani no QC fRaI kyl, amno C1-C6 aI k)gl8
carbo(C r C6 al koxy), car bo(CG Cl8 aryl-C C6 al koxy)’,
car bo@®rgns8 aryl oxy), or C6-Cl8 aryl, and R11 is H,

H, or I or R11 and R12 t oget her

repre€ éﬁi Xf\g@r»%lmﬁd%@nﬁa@m R, pos, gwher ein

each e dent H, C1-C6

al kyl , ZI?1}1:?’—€4)gen (B{gf |n5%ﬁoﬂrd§%1¥’rr:‘6l a¢ @?1 ]h%'l ’R17, R18,

R19, anch G2R° aﬂgRsl aﬂpn%ﬁdﬁmtebandeﬁﬂg» rHE l@ﬁdagky Qaleg&? C1-Cs

R21 is H, hal’ogen trlfluororreth

al ky! alkyloxsgCe{at anyldasl, or C3-C36 aﬁgﬂi()‘/ll -Gy wlkyltxy6 al koxy
Cl-C6_al k C al k Cl- C6 al kyl am no
Cl- cePdf R Fne%‘%/ﬁq?? %ﬁn%ﬂcﬁﬁ ¥quYe C6- C18 aryl,
each of m and n is, mdependently, an integer between 0 and 2, inclusive,
each of R' and R is

N—R!!

—
N__RIZ

/
R13

>

wherein R'? is H, C-Cs alkyl, C;-Cs cycloalkyl, C;-Cs alkyloxy-C;-Cg
alkyl, hydroxy C;-Cs alkyl, C;-Cs alkylamino C;-C alkyl, amino C;-Cs alkyl, or
Cs-Cs aryl, R is H, C;-Cs alkyl, C,-Cy cycloalkyl, C;-Cg alkyloxy, C;-Cs
alkyloxy C;-Cs alkyl, hydroxy C;-Cs alkyl, C;-C¢ alkylamino C;-C alkyl, amino
C1-Cs alkyl, carbo(C,;-Cg alkyloxy), carbo(Cs-Ci5 aryl C;-Cg alkyloxy), carbo(Cs-
Cs aryloxy), or Cs-Cy3 aryl, and R"is H, OH, or C;-C¢ alkyloxy, or R and R

together represent

;4_, N—\ N N ’R”W or
R RIS RI < >

R21

H

wherein each of R14, R15, and R is, independently, H, C;-Cs alkyl,

halogen, or trifluoromethyl, each of R'7, R!®, R, and R?® is, independently, H or
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each of R 3 and R4 is, independently, H d, Br, OH,

OCH3, OCF3, NC2, and NH2, or R3 and R4 together forma
wa@emgloelshond; or A is each of X and Y is, PCT/US2004/023524

i ndependently, Oor NH, p is an integer between 2 and

6, inclusive, each of mand nis O and each of Rl and

R2 is, independently, selected fromthe group

represented byll N R N R12 wherein R12 is C C6

AL 1075 e SRR OB oA o, o
mycluall@l@ﬁ(}glamwmxﬁrclws akaxymlcs 8L3, lh?ydi'd;xg@l-@@ alkyl, C1 Cs
aIkyI Cr C8 cycl oal kyl - al kyl ox

kg0 ©1-Coadiods ngalmo Gy@s@ﬂgylmr cﬁemww ;

ZI o1 g Ot Ko Pl Fod @d@%ﬁp%?ﬂs%f %6%51“%%1,9@;1 %81': N0y, and

B, A and R11 is H,
Q@H?g{rr@ %d?af%ﬂg?m%s%l an R)lﬂz1 t oget her

represbalmneornm‘rRG'roEpAEﬂ@erferBl‘&fgeﬂt(\sherei n each of
R14, R15, and R16 is, independently, H QC 6 alkyl,
haI ogen or trifluoronet hyI each of R17, R18, and R19

e [, . R2Q is. Ci~ .
al kyl , i &%%%%ﬂﬂ?% %O%y&%?m} 7&?’@ %‘.ﬁ@f‘ﬂgﬁg?“%g a}iﬁ%"l%%m’e
>éthhthVmbl@s’tm\e m&%laﬁﬁ é%@posﬂi”e.8 JREemchi@bihe0! X and Y
IS, |ndependent y, O 0, or 'S, "each of R5 and R10
is i ndependently, Hor C -C6 al kyl, each of R6, R7,

I H | kyl, hal
QC 60/3 I?compogl?lgg ng’l%%r;}ngy’ - QCéa yi, hatogen,

a) a compound having the formula (I)

(CHZ)m (CHZ)n

1// R’ R X

R R* (1),

or a pharmaceutically acceptable salt thereof,
wherein A is

o _(CHy,

7’

b

each of X and Y is, independently, O or NH,

p is an integer between 2 and 6, inclusive,

each of m and n is, independently, an integer between 0 and 2, inclusive,
wherein the sum of m and n is greater than 0,

each of R' and R? is, independently, selected from the group represented by
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al kyl oxy, C6-C 8 aryloxy, or C6-C 8 aryl G -C6

al kyl oxy, R22 is QC 6 alkyl, p is an integer between
WwWQ2@801672 i ncl usi ve, each of mand n is, i ndepremestoy)23524

an integer between 0 and 2, inclusive,1 each of R and R

is, independently, selected fromthe group represented

by 11 N R N R12 wherein R12 is H C C6 alkyl, G

-C8 cycloalkyl, C -C6 alkoxy G -C6 al kyl, hydroxy Cr

Co6 aIkyIN C 6 al kylamno G -C6 alkyl, amno G -C6

al kyl ,__ -G 8 aryl, RI3is H CpC 6 alkyl, G-C8

cycl oal k L,R1@6 C 8 aryloxy G -C6 alkyl, C1-C6

al kyl oxy; G -C6 al kyl, hydroxy C1-C6 alkyl, G -C6

al kyl anRio G -06 alkyl, amino G -C6 al kyl, carbo(G

-C6 al kyl oxy) car bo(C6 G 8 aryl G -C6 al kyl oxy),

b TR '8 isHy C kydy C 8l
oy botdEe % %Lm%i o o R A P CATRa ol sCC,
O@%’J 3%‘ﬁ?x ar éiswilg‘/ mmrz)lC; -Gotedledi amiwc;-6% alkyl or,

I’E%;Ino Ilﬁéi (CJ% ﬁ( Ki boﬁgﬁ@ﬁ@&?@éé %%/1%%9 ﬁigﬁ‘y&é Cs alkoxy
@ccéaaﬁy1ah§drdx5rctelp@€ Rt yCé'thS/laﬁ‘nno @I\,Kgs 5%5/1 a@ﬂo 1,

hal ogen, trif uoronethy ,

allwyicarhg(%&cglkme)l karbo(ccae@g&rw@mmo@) ca%o(cﬁ-clg

A PG e R T h o D e VA Ik, alls. 0 Rk and R

Bodlh h ofR3 and R4 is, independently, H d,
Brg?é &%‘E OCF3, NO2, and NH2, or R3 and R4 together

forma single bond, and b) one or nore G oup A and/or
Group B antiproliferative agent(s). 73. The

conposition ofs ai m's Wher el\n sdid Goup ‘nd/ or
Group B7aNti | pr O era bI@sténeg

car bopi“at i R! adrl ‘&Mcin (doxor m CRI?) et op

gencti t abi ne.

wherein each of RM, R15, and R is, independently, H, Cl—C6 alkyl,
halogen, or trifluoromethyl, each of R”, ng, ng, and R® are, independently, H or
Ci-Cs alkyl, and R*' is H, halogen, trifluoromethyl, OCF3, NO,, C;-Cy alkyl, C;-Cs
cycloalkyl, C;-Cs alkyloxy, C;-Cs alkoxy C;-Cg alkyl, hydroxy C;-Cs alkyl, C;-Cg
alkylamino C;-Cg alkyl, amino C;-C alkyl, or Cs-Cyg aryl,

each of R’ and R" is, independently, H, Cl, Br, OH, OCHj, OCF, NO,, and
NH,, or R* and R* to gether form a single bond;

or A is

. _(CHy,

’

H

each of X and Y is, independently, O or NH,
p is an integer between 2 and 6, inclusive,
each of m and n is 0, and

each of R! and R? is, independently, selected from the group represented by
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N—R!!
J—

N—R"
R13 ’

wherein R is C1-Cs alkyl, C;-Cs cycloalkyl, C;-Cg alkoxy C;-Cg alkyl,

hydroxy C;-Cs alkyl, C,-Cs alkylamino C;-Cs alkyl, amino C;-Cs alkyl, or C¢-Cg
aryl, RP is H, C;-Cs alkyl, C;-Cs cycloalkyl, C;-Cg alkyloxy, C;-Cs alkyloxy C;-
Cs alkyl, hydroxy C;-Cs alkyl, C;-Cs alkylamino C;-Cs alkyl, amino C;-Cg alkyl,
carbo(C;-Cs alkyloxy), carbo(Cg-C5 aryl C;-Cs alkyloxy), carbo(Cg-Cis aryloxy),
or Cs-Cy; aryl, and R s H, OH, or C;-C¢ alkyloxy, or R and R™ together

represent

\\ _ ,/ \\N_— ,/ Or 17 N e 20
/ \ s s R R
R4 R _\R16 7{1;—;9
wherein each of RM, RIS, and R'® is, independently, H, C;-Cjs alkyl,
halogen, or trifluoromethyl, each of R”, ng, and R" is, independently, H or C;-Cg
alkyl, and R¥?is C1-Cs alkyl, C;-Cs alkyloxy, or trifluoromethyl;

or Ais
o (CHp, . . (CHp, . -, ji Lo \X/ R” -- \X/ .-
X =S X ITI , I\II Y ’ XJ ’ or S_Z
’ RZ > RS RS RS R ,
each of X and Y is, independently, O, NRIO, or S,
each of R® and R'" is, independently, H or C;-Cy alkyl,
each of R6, R7, Rg, and R’ is, independently, H, C;-Cs alkyl, halogen, C;-Cg
alkyloxy, Cs-Cys aryloxy, or C¢-Cyg aryl C;-Cg alkyloxy,
R* is C;-Cg alkyl,
p is an integer between 2 and 6, inclusive,

each of m and n is, independently, an integer between 0 and 2, inclusive,
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each of R' and R? is, independently, selected from the group represented by
[/
<N—R12
R/13 ,
wherein R'? is H, C;-Cs alkyl, C;-Cs cycloalkyl, C;-Cs alkoxy C;-Cg alkyl,
hydroxy C;-Cs alkyl, C;-C¢ alkylamino C;-Cg alkyl, amino C;-Cs alkyl, or C-C1g
aryl, R" is H, C;-Cs alkyl, C;-Cg cycloalkyl, Cs-C13 aryloxy C;-Cs alkyl, C;-Cs
alkyloxy C;-Cg alkyl, hydroxy C;-Cg alkyl, C;-Ce alkylamino C;-Cs alkyl, amino
C;-Cs alkyl, carbo(C;-Cg alkyloxy), carbo(Cg-Cg aryl C;-Cs alkyloxy), carbo(Cs-
C;s aryloxy), or C¢-C;g aryl, and R'is H, OH, or C;-Cg alkyloxy, or R!! and R'?

together represent

R

>:\’ NN P ,R”WRZO, or <\—/>
4 15
1}{21

wherein each of R™, Rls, and R'® is, independently, H, C;-Cs alkyl,
halogen, or triﬂu\oromethyl, each of RY, R'®, R™, and R* are, independently, H or
C,-Cs alkyl, and R*! is H, halogen, trifluoromethyl, OCF3, NO,, C;-Cs alkyl, C1-Cq
cycloalkyl, C;-Cs alkyloxy, C;-Cs alkyloxy C;-Cs alkyl, hydroxy C;-Ce alkyl, C;-
Cs alkylamino C;-Cg alkyl, amino C;-Cg alkyl, or C¢-Cyg aryl, and

each of R® and R* is, independently, H, Cl, Br, OH, OCH3, OCF3, NO,, and
NH,, or R? and R* together form a single bond, and

b) one or more Group A and/or Group B antiproliferative agent(s).

73. The composition of claim 72, wherein said Group A and/or Group B
antiproliferative agent is vinblastine, carboplatin, adriamycin (doxorubicin),

etoposide, or gemcitabine.
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