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COMBI NATI ONS | N THE TREATMENT OF CANCER RELATED
WQRRBBOELATT ONS [ 0001] The present application cP@EI/D82007/088666

priority to the U S. Provisional Patent Application

Serial No. 60/877,836, filed on Decenber 29, 2006, by

Theuer et at., and entitled "ANTIMETABOLITE AGENT

COMBI NATI ONS | N THE TREATMENT OF CANCER, " the U.
AWEQEAEMG%%EDM&NMHQWINSJH%ERE@ATW%EQQQGNCER

filed on January 3, 2007, by Theuer et at., and

entitled "ANTI VETA§ ~ TIC]\IS IN THE

TREATMENT OF CAl R, ar rovi si onal Pat ent

Apodigat | Die Pessemtl alﬁﬂ[blcatlcﬁﬂlc&&ﬁs Qﬁﬁ),‘flt}f itb eble din SJ @nondsignal Patent

Apphca&m?ﬁ%mh@ég@?i 7e§€éeetme ?qrédmheen %0§6T%ETlmgwwéwnd entitled
ANTIMEPNSERITE AldERT (VBINATEONSNGO T R@r ?REQTMENT OF CANCER,”

reference herein in their entirety, 1 ncluding a
the Udy. BabviggenaltRatenh eé\pplicdtiomx3eaiat Nop€p/i388.260 filgd Iananu%IrEEDZOW by

Theugictiof PO (8 NG or L RO ar RGBT VB RTINS I i

TREATWIENC T9F WRSCER he$QRE Ans. Pradslesdli BientdAGplidd@bAPYerial No.
Mor e 3fe0|f|call , described and provided herein

60/838 SrPoBlet i conkangaing:, |2§pﬁgbm§hw;¢aﬂ{ nendapifitied “ANTIMETABOLITE
t i »0
AGERT LOREBRSHIGS L iaB PR RIS Mner 208, FRORERSseln of which are
incorsa RO iy trefengice BAGKERAURMD enfil®)3hclGaing eny idsavding@rtb dié €l extent
problem As such, finding novel conpositions and
permiggd Apdsv f or the treatment of cancer is of vital
interest. The treqﬁgfgq)pﬁ;ggg%gENfﬂ#ﬁs into three
general categoriesT Cl y ration therapy
amoﬂ(ﬁl]lr geThe pCistrtn 1nvehmm|nele1$s geaeratipntbi (mdp(mnlds ehaaing various
. ation of ther en i ease
utilitigy b R REE A Frprteand yac reagoe&kf%%x efgscribed
and bRvideBahERM SnfRLRBhEScothprsifd nlﬁetﬁoy%}a?rgh@ ARETAPYntimetabolite
ypically, the ‘surgical excision of 1large tunor
anticamagrs egeits il | pewbddhyofc eeanh eccaipyn acadées budadningstering  these
t herapy. [0004] Chenot herapeutic agents can work in a
COmPRHHALY " of ways. For exanple, chenotherapeutics can

work by interfering WwBACKELROUXE) € progressi on or by
generating DNA strand breaks. If the cancer cell is

nd@00Hh| e ¢encevsrawredwite prebleme ys|sucl| finlingyeovst cemppsitions and
meth%ﬂjlfﬁylr t%F tr%gtﬂ%%gotbé/an%} [‘){'9 &g E’Iﬁglle Tﬁg %ﬁ%@%ogcgﬁce? %l}s into three

ten die via a

genersll R@legoridie I’ﬁhtaiﬁ@ﬂﬁﬁﬁbyt Ir@dla@@iﬂtthd&rﬁpi hmdt fueaérye r(théh‘ theraples are
cancer, with or mnthounnggégg{y or radiatiaon,
combileq SiNgF achosiRALIeN jpereases g pl@@ablgt.‘/d@@ &ppgsr will be

eradidafi 54 %Bfflsalreﬁ’ t'i)h@eatmt]:nt strategies utilizing a single therapy. Typically, the

surgical excision of large tumor masses is followed by chemotherapy and/or radiation
therapy.

[0004] Chemotherapeutic agents can work in a number of ways. For example,
chemotherapeutics can work by interfering with cell cycle progression or by generating DNA
strand breaks. If the cancer cell is not able to overcome the cell cycle blockage or cell injury
caused by the therapeutic compound, the cell will often die via apoptotic mechanisms. The
use of a single chemotherapeutic agent in the treatment of cancer, with or without surgery or

radiation, has several disadvantages. Commonly, cancer cells develop resistance to the
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WD 2008/ 083107 PCT/ US2007/ 088666 chenot herapeutic
agent. Such resistance results either in the
wo egeiosdanent for hi gher dosages of the drug apdr/os20011e88666
renewed spread of the cancer. Chenotherapeutic agents
be toxic to  the patien Therefore, there

chem@t?srep?w aggpihench FHHAC TS SitRRErE thenguiseTpet fJ@hblgE%rndosages
of the! @GE N or th’é@%‘é&%&sgfefad Bf ARCANEragRMoth&ApaRicABY AL eREGE toxic to

to Tnhibit the pathway causing resistance, cancer
the patieht. Shemjorbebenes & lpmtJEf;ﬁtl upber limit ththeaifoaot thabd patieat can receive.

How e TE Geiep BL 81820 o VAR Rot AT G s ey, PO Reifisiance
canceP telkansebecoMRUListepEbIe P HRAERET ot thbMetBARkStiPigeh.
finding a conbination that reverses resistance and .
nd900%dr e| Vhe ﬁpwgm,@ff g Heugadq jovprcgmefrepipiance to the chemotherapeutic
treatnf%ﬁng?tcglg%gggwl{j ?oﬁ\éﬁp&%goa%ﬁ%g g’g&nl athg %ugl%tcﬁ‘v]t)t%no ﬂs]g tal'}:%mblnatlon that

reverROt@ntdnat and het hexslyCinghrb@stie acdivity bﬁ tHel dh@tnotherapeutlc with respect
chenot herapeutic_agent. These conditions require

to actyjityan the BImst ansdndi fiding 2 sesend dys that dagerrtPOrREHE ﬂ@f‘otoxw effects

of thehf?r\é{sclﬁﬂ{o'tﬁ%a"il ﬁflc Q% efﬁe's@%oﬁ’&lﬁ&lsqgime Q %/1]3911 el Bih&fl]’ﬁlﬁ@éfl testing
have anti ca roperties augnent

of agénts &howg emthaven amidaec:ervmylsemWGhtalgmm ehat, elthelcimay have anticancer

appr hes havet us_far rove unsuccessft ul
pr0pert5$ otﬁlﬁfl THaY pygrenh{ enférﬁg,agg ‘ancg evyay ggﬁfo unf@d@@ic approaches

have th§ F£ P8R 14865 RinSdc8dstill 'F&U&Jzn'l‘tﬁhﬁf&ls Bhl%%ﬁiﬁ h@tRahf@tagents.
reverse resi stance to chenoth erapy for the treatnent

ofl 0&¥rh c er ThegeflmaARYeIGF eSIHE insNifineTt OXefapB8 7fhatThieverse resistance to

vent i crib and cl ai mred herein have many
Chmn%ﬁ???%gygﬁ gﬁ%nwg od'ent s i ncl udi ng, but not Iinited
to, those set forth or described or referenced in this
Sunmmary of the Iq\waNiARY.OF reE mvwamtiramg descri bed and
claimed herein are not Timted to or by the features
o0& odi “ﬁl@ms/enU@m {l¢scaled and lglasm@L ety hate gy attributes and
es.. 0

embofiieHE it bt v intCie! RSs SetiroRHisP G381 o efiggnoed in this

Sumnfl 0P HHREhvEHRAC The ANEnBHRCIHscrptEdan@lcldiled hevémndre @BSlimited to or
descri bed and clainmed herein will be apparent from

by thanigaturesonigkebedimeatsajsisniied imhiandramaiyet thg inygntion, which is

. [ I i art of the witten
mdu%'k{asfgﬁur? ?%Ir% O{ ﬁ@rs tg%;b i (ﬁﬁ%% ﬁ(%irgs(?]ilég%ozld herein are
CQOQUs}i t | Dhse and oflEt hgestsuaé fedlbodimdnieof the atwaidnsdescribed and

certajn cancers. part, this ap ﬁélcatmn i s based on

clalm@%éelﬁ@r\&llolfeo%p@at?ﬁkﬁewqdébwﬁhwtd frpicatiQnegndglams, all of which
shall BOLGEHERR th B paft éﬁf &es!:ﬁ&idmﬁel%f AP
apurini c/apyrlm nic) sites in I nprove,
ajoefidpt , Disclostkehdreiat aze thmpes‘lﬁmrtsm méthads usett alodid treatment of

.anticanc agen In.oth diments, an inhibitor
certaifaidhes pgur oget U Ftged SLOR TR Bl SR A HECoggion that
certaifi OfBlcBREs twtttarg%ﬂ aBiMid MBRIAR0LI W@ @Jibhhﬁi%%?ﬁm@(ﬁ%@} sitéin DNA

antinetabolite anti cancer agent is a chenother apeutl C
improyet fugmenit,ndn potestateittenetécaqy ef aniivtzhediee frticantalngkits.e)ln other
embogl aernl 4 glﬁ tlghgtﬁl é}ﬁrﬁ%aeobqs?] F)é(%l%lglﬁn ggmwggesﬁlﬁélaggfw%mine is combined
with faanGhii@BRbeliteC @htiGincerl AGEAdI NAn C@htimethddIRE Ofnticancer agent is a

Antifolates are a preferred class of antinetabolite
chemef@eigpeuticayith a similar structure to a substance (a metabolite) required for normal

biochemical reactions, yet different enough to interfere with the normal functions of cells,

including cell division. Antifolates are a preferred class of antimetabolite agents. An
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anti cancer agent is a chenotherapeutic with a simlar
w@200sosupe to folic acid, yet different enougPCT/US2007/088666

bl ock the activity of folic acid and di srupt

ol at e- dependent hanj sns necessa for ce
antlfOﬁaéwPf&%PF%nag%@sae et ABSIC I dzoier g&@ﬂtfﬁ to folic acid, yet

differbfGnbdén REPBEK %%UVI'[§: BPEAICIRRI A% disHPt FfxBId8pendent mechanisms
nmet hotrexate, |onetrexol, nolatrexed, ralitrexed,

necesRTS2(0r cedreplicitivat r sMese. an’ﬂiﬁéatus@t@ancanyagamsu folugle epemetrexed,

t.i can ent in conbipation Wt

capecin€ BBl rhehREP oG ol Rt blafacdn HRSGHe PT523. and

trime@RSRECt Thé NSe BELMPANtGBMRS hSRandr Agksli itCombidatiofURitIEatBER (base
di agnosed with cancer, ii) a first fornulation

excisigp agnairs imhibites ineanteroplated. Aneneasnesr the mpshnd comeprises proxiding i) a

e S

subje SRR Y BB BPTRe B HRLY REBPAAE oo s prccancer

agent aadl ac)rm rdesd el forghusaiodl s@npiNing andthid:gbindie; tadnaﬁllsxérmg said first
subj ect wherein nethoxyamne is admnistered.in

form%ﬁtﬂalnfo St subiesht a0 aéﬁlﬁaﬁ%% rsasdn 85cend dotpglatien ft%c&ald subject
wher%ﬁ Iﬂé?fo)?%ﬁr{eois gnlﬁllg{ %é‘daﬂlcﬁ{ aﬁ Lﬂfﬁagntst%céﬁ'ﬂgnce or increase the

or mu I on may n1n|stere ora I n anot her
effectaspecantifolate anethwdr agempr Thesscopd fwmdlaltngn imayebeyraitmigistered orally.
dlagnosed ancer wher ei H said cancer .is at

In anplhgk @spegt-t fhg ‘P?/t%P%s‘i"g}Péﬁ?s tRICYIF gt HehtPal§ pdipgtased ayth cancer,

Where%ll @zﬁ@ cahde} idatl 1bds® tpartlaFlfl ek bt 96 MR} 61 POmPRORHER1) a first
diii) a second fornulation conprising

formui@tdmoxmmﬁeng ademeiretedr i agd saii)d &i rsseondor feminataiion tcomprising

sai d. pe lent and a gler Tefoly!
metnGp iR e o8 Jhet EFu{aEh 3F st G0 dne agminisering said
seconddﬂﬂ)hﬂhl%h@ﬁ @6l shid paticAlHItein SHdthdGiabitte (0 ad@lneRdéred@ti® an amount
the activity of saldipenetrexed and overcone said

sufficiea fospaiertiate the agtinatyeof saish negipsrexechandnserorieaiti hiesistggce. In these

methc;cﬂe l%nlrll%tlfhg% 1n9%1h %ﬁ‘@% trlfoﬁlg Etl&lﬁgerb eﬁpg? ?'b%t & %s?e?ed as a
ornu oxyan1n he

formLﬂzn‘.tdnf ol Alse, atrhbl ﬁﬁﬂmyarﬁ@enhndr&yle bentifaldre nintitaiced agent may be

sequentlally in either order. Also, the nethoxyam ne. .
admirggigred esequrntifhet 8r @ther ordart yAlfdthenwehryFpng maay Y B¢ administered
[ I
s A1 5EREE PAyBY e 60 Sl i) LIRS oI ennty
Also, ey atbeursrof aaﬁuntthengaiﬂiné any blecanseemmmt slzfﬁctehemcmnsneze the cancer

clls R g AP NG B e and e
antifo®id laGRREEEr @ﬁﬂh ?Bae &ﬁmﬁfiferéu & 81V el O sPEhbi8NE effect.  Also, the
synergi stic ef Al so, antifol ate anticancer
antifodage nantigaycepe ag@m niagt éee ddmrrasteryd oprallyt roav erﬁ@wsmqusla'n cind said
meth({%ﬁ?gr%lqe mgcsg g%gﬁﬁ}nms??rg? §r ﬂgngcz(jrrpltopl ; er\%;%&ﬁfu \a tn\({) an Aol sufficient
to potefi£8 tHeal gvityef @ed hntifbMteaintis@icdr atvnt.f Alsal ®ic patiét ang e selected
agent. Also, the patient nmay be selected as having a

as hawaa@eangar af daask Pasarb IPIsiANt Wsireatment wish ap aniifiaig anticepcer agent

alone a&d%hérgﬁl (fse%&g(i ?&&%ﬁﬁmﬁ%@ﬁl r1s1ﬂg %&{1%%@91113[@@ raﬁinnmstered in an
I'd secon ormul at1 on conp Xyam n

amouﬁide’lﬁfeutls(é &6 @dtentiatanhe mwytofefafdemtufulatet antioaicen hgatt emﬂ feercome

i S5 2 7 L S o A e sn e e

betwe@ﬁtlh@)é)f@m 308, hidrs ﬁ{f@ef%slg HeBl&in1: 281408 quﬁ)e ﬁg%ﬁ &Y preferably

be between 1:5 a more preferably between
betwekn Iboand:2D: 4@l abmd E¥@n Ao ether efneeralmay be selected from the group

consisting of carcinomas, melanomas, sarcomas, lymphomas, leukemias, astrocytomas,
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bet ween about 1:20 and about 1:30. Also, the cancer

may be selected fromthe group consisting of
w@2008/08830ms, nel anomas, sarconas, | ynphonas, |RPURENI08F088666

astrocytomas, -3 WD 2008/083107 PCT/ US2007/ 088666

) i omas, nall nant | ano chr.oni c | np ocytic
gliomply, afeiant | GFIgPte SPOMC AT BPREVEF I INgo (41PN colorectal
cancefANGalgn ARGKS eﬁén'cféaﬁ@%ﬁ&e?s feﬁﬂaha&@l@c eefl%metrlal cancers, gastric
endometrial cancers, gastric cancers, |iver cancers,

cancefre ieraqaticere dicad and e¢q§( cagegts, sind @s@as‘c@m@@rs s In prgferred embodlments,
d enbodi nent s e antifolate anticancer
themﬁé@ﬁ? “E@Wéﬁ?g&%@emfﬁﬁfg I n anot her enbodi nent, an
| Tpo1eyed neinbeldr emboiisfhfS8dmpidved nidhdd| diRlosed, in a method for
treating cancer in a patient diagnosed with cancer
treatingo fHICEE iThg Redignthliggeesed gvith caniver Comatising adfiivigigeag an antifolate
t r r
antlca%g%r%eh é)rtnﬁ 89@6&#,%@%{ 1%{)]11%‘\3761111@ c%}[xﬁ)ﬁﬂlgt 1s1:eﬁlhg%nethoxyamme to
the paisau it ars winbust Rifificié tp glotdiitin@t texicixiof Ishlyl a!hhfcﬂ&ie(intlcancer agent.

antifolate anticancer agent. Also disclosed are

Also dis¢lpred fee pnticapeRy IfaRmuWHONs GRHPTIENA G IRSESIAHB CPBPHFING pemetrexed
I

OB PSRRI 5 org B0 oIBR8 S MATRR S o wsin

of sughi fgmudbdtiosu atnofrdinguloattheo nlisdesed dinethotle etheredinsmk.osdd another

et hods of treatnen another odi nent, an .
embogigant, B TRIGVE Ui oh SR ARDABITS st SHPaedt 4 ufhar guentitolat
antlca‘%ela@gémt td alat ecan@é}t ifanGRlfieRIanE ﬁﬂbrM&@ént CaRRHisitd) the use

a patirent, the inprovement conprising the use
methm@ahﬂmwmrram @niogni pulfinisonto pafehiiate dakictty ghoashamntdplate anticancer
a mu li g f said antifolate anticancer agent in said
& b%fq I’?0011] In one aspect, the instant invention

i 5[06161§ed RNodeNSpBEtE YHeOStadt HRKMMMIs Ba8P ORithd previdusly unknown
certain nol ecul es, such as nethoxyam ne, that target

recogpition jthas serigia Ir@émyll@t BIc] as gregaxyaminsathat 1asgst &Pasilgs are completely
orallynab'maﬁlaﬁe RANCINALENY aﬁf Iglﬁlbllilhl\/& réef0é %gﬁcreﬁ%rét?orﬁ m%%ngénv@ﬂle or twice
nce or twce adm ni strat
daily Ayltolra:l aﬂﬁﬁnnsngmt SAlal‘oanctey ragerals e @plichlby Sdrﬁfnﬁﬂera& a@@n intravenous
i ntravenous, bol us, are rarely well absorbed

boluss3sdfeyt #& refabt Vel ﬁteS@gltqdrfaqm he TSR} BiAee dniggegAgs dosing has
dlsad aéﬁgl Sﬁﬂs YaHcaG@3verdout Shiectidlf of %éﬁ&ﬁl@&‘ﬁg HeBhiRG! {rQeﬁment in a
enot herapy requires treatnent in a ician's
physwlﬁlﬁ iscdfior ohdegiitahl .SeSaxhnutravienvusathernpysis ttymcadplygwsn as a bolus,
al | i ven as. a bal us ults i.n a ve
whicth B EOt ¥ Pl BBl i Sl thibbe SreSotis RO i sechts may be
most é@ﬁ/@%ﬂ%ﬁ @ﬁstalﬁpcs&x@%ﬂe\fﬁatfc% bOWe ISV eAUSE IR pBAed oral doses. This
exposure that can be achieved with repeated ora
is pardodady trtrehoéagen@ thetrinhibit reststance meehasfisnagtervhsmpthgrapy drugs, where
ot B T R TR TR S STR AEBNd  erc
Proloii)g%dl“tﬁ*(;igi%ﬁ;@hfs}dre]c @Ay Be d@ﬁ)hfp@l@hé@ﬁib@ﬂ d @dn@ﬂnu@ii i@fhvenous administration.
Prol onged drug exposure nmay be acconplished using
Howeygh i mifssition tof a0aeiaae aggnisss sentatiogh infusipiteigguires a complicated
drug ﬁ%{\@l&ﬂ %héﬁ&th?r&ngfln%ehé;&n?eﬁﬁetgngzglﬂ%g. ASrat %PIII'IIHHP?HI%H obviates the
I nf'usi ons requires a conplicate rug i nfusion
need é@pamatmmuamdravehmavmﬁmm aad heterowatdfomdmiisahtion preferred by
. adm ni stration obviates the need for continuous

patiefithy r HpaisStls tPnPUsikgRWEIEe dnhabifQsstf BERadRFtnTeErsst resistance to
chem@t’h&faﬁ] LEAnR% nearly complete oral bioavailability as provided herein have not been

developed to date.



pati ents. However, to our know edge, inhibitors of BER
that reverse resistance to chenotherapy and have

wme@slg3ieonpl et e oral bioavailability as proviPedus2007/088666
herei n have not been devel oped to date. -4 WO

2 83107 PCT/ US2007/ 088666 0012] Penetrexed is
nﬁi%ﬁ SrareXpd it 1 gruditprgsteda %t gf ]#4? hanghiset f HEENES that is
mechﬂﬁ&ﬁ@ﬂ% %ﬁﬂf&éﬁtl Yordlistife raﬁéi‘%t}fef @mﬁ%gﬂéreﬁﬁq AtiRRlabERfs Y Pemetrexed

~generation antinmetabolites. Perfefrexed 1s unique in
is unigicain tihat it & apyyolppyropidiiemntifolateantliop chaitie mermdbbepdtinagcellularly

bollze intracel | ularl t o hi gher
o sl PATRIEE o eyt of S By sl s By b FRES).  The
pentaglﬁa@e foniheis tiRepreagthishanmtrecd@ramsp&eidshdd Pepadkdtigpilyglutamates
intracel lul ar speci es and penetrexed pol ygl ut amat es

are @P@%ﬁiﬁ bxiavefiold yme- fhotat nhee Pt datent hmanegletapdice rompound,

pemegP)wa Wﬁtegg %%ﬁ it é)e(ﬁ? éi:c%pg Q%%%éyt@é eﬁharmacologlc

effectp baperascdxed pers1sefd‘r emns dafs ﬁﬁﬂﬁ/ﬁﬂgemﬁdvdiﬁn§b6lhs ﬁcﬁﬁmmrayon
da s follow ng intravenous bol us adm nistrati.on

13] pePeRdiEEd inhiRithithemidyiate dynthese §U%h rﬂa@ém{dr%y reductase
(DHE%) diokiakfide éieelg%ﬂrhh@%&ldé Ry treﬁﬁfér&le F&%m?)d%” folate-dependent

rrbonu eot| transt erase
enzynes| mvelvdé pe ntente newzyiwvemthensobly d(ymmme henddpunmev oucleotides.  In

contrq?slag g)g@nds gﬁlﬁrue%lr hsérsrlleq%!ét?o%egl?tﬂggélécﬂne ?ﬁlﬁ%lﬁreﬂ?/t fnﬂ%?t Ténonly The
prec1§%éd’ﬁ§ﬁl§§10$§l %ﬁ:hﬁfe‘rﬂ@t@kéd’ cduREY &It dehth RNVl nothEsolved but involves
preci se mechani sm by wh penet rexed causes cel

more dlmlt RS iighikitiph.| Hewste, Wdaslgluv edletﬂy@gannwﬂ nassele¢tpd bumhagolpg cancer
i nhi bi,ti on

h
cell hHS I;‘l)gtéefl télF éb&strmﬁggﬁfo(gih osr?n%lgw&g}o ?lg‘lz a%efﬁi g(l:'{lVétP{eFlult%pA% sensitivity

deterljﬁﬁl%htsmlﬁg|dft1@1§)01fté1{ce3t§ﬂ§bﬁlbt‘{é>ieﬁ trel g F\B@sTéSna;@;t laid 18, enzyme
mul tiple sensitivit K det ernm nants were of i mportance

kinetips fvapehisest B dnedondMidiang Temtsze & i nidriate Tsnibasy el as the
main &ﬁ&t £Satahier T ' eRhsi 1t t@%d H%t YD e RS ?er %Qd Yl"hymldylate
yn18y| el or

ate synthase maln pre
Synthpse Bititieis, fio rl3SNﬁlﬁfietelcwdt @olbﬁ) CfanEéﬂ CHuLireet Cfm)rCancer Res. 1999;
Fol at e- based Thym Iate Synt hase . Inh|b|tors in

5:643 0 s eFeghe gstedy §AN thapdhg sensfadty gﬁﬂﬂ@g}ﬁ@g\al cgll lines to
pemet?ﬁﬁ:d cbdRPnot be: p@@cﬁ?tédl by thE )%d?@s@loﬁtdfebs gﬁrﬁ TFF ned Iﬂxﬂt]ung Y et al.

sensitivity of gastrointestinal nes
Cytotpenefteex efipaoettated ot getserlqnaederazbﬁsi (aycertei. @005, éﬁfsii 65H7 bf

Ti"‘é‘g Eb(ee‘dmﬂHN\é ot ng“’é’&naccélP’ itg of %}n%%g’%@g‘lsef ; € “evident by in

vitro 488y of %@tlv?t ot ill)ultlﬂlgga-lﬁer The HBd SUeo EdTRE QlfQQ'Iﬁ a series of 13
activit penetrexed is nmade evident by in vitro

colongpnedy ¢ ha@&, it mep&f: mﬁmtetrp*e@l wasricen 18db|02(7itmess ragre potent than
t o, 5¢ series_ of 13 coI ancer ce
5-FU C(V% r1eqoe‘1 a(le,xladr:?gl‘) mﬂyee Qeﬁm\ﬁgglo\gy s %@ ?act 4t péme rexed is

believed fo Ulhﬁ@ﬁluﬁﬁil@nié@lieﬁﬁﬁmst Sredetiod thaafevidit chii fpwély &hdéktood makes it
1999% Thi s uni que pharnmacol ogy and the fact that
P@X

difficy QWi @ffe%éﬁ itepigdt be VR combinedprish pthen anitiswigr amticancer

&L éFa% ¢ gg]ete!y under st ood nakes it
agem%loftrftl cu‘lg ntqi%%&%ow effective it ni ght be when
cjodished @né¢ haspéchest pher instant danveativh cander findge nifsarf @nhexpected
t he treahnent of s eci fic cancers.
improvement in the treatment o cancers by the combined administration of methoxyamine
with an antifolate compound. Thus, one embodiment described herein is directed to methods
comprising providing 1) a patient diagnosed with cancer, ii) a first formulation comprising an

antifolate anticancer agent and iii) a second formulation comprising methoxyamine;
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[ 0015] One aspect of the instant invention is the
finding of an unexpected inprovenent in the treatnent
w@Roosmssier s by the conbi ned adm nistrati on of PCT/US2007/088666
met hoxyam ne with an antifol ate conpound. Thus, one
. enbodi escri bed h reinis glrected to nethog§ :
admnggﬁr&lg @R’%s‘% laql%to the aatheg{ a8 @dl&ip}éﬂﬁré%félemqqq ormulation to
said pafB§SKherbin) mé&hbiyaddind 40T BAh Rt GONRH b aRBuANsufficient to enhance
antifolate anti cancer agent and iii) a second
or in¢reaseuthat efdeet doappoehimge r@tlhl@y&y afvitire antifolatgy@nticancer agent Any
ff? 08/ 083107 PQT/US 007/ 886 adm. ni ﬁ@/rln the LStonts th
antiiofey ATAPF I &8 fHE Fratscen't &H%l PRI et olifients the

meth&E S if Pebifically Sftlided. IRiadyadlie@ibodiheit &h® anticancer agent can be
nethoxyan1ne can be adm ni stered in an anount

selectgdffrore i thatarewr eAmasite obpempiceeds edatrrraef frethotygxatg, lometrexol,
i agt-kyi t.y. t a [
nolatlggécﬁtr};ht%qxsd, g%??’%,ot}laﬂeglfexétpl %Igﬁlc Ie?glgtgﬁltoaﬁn%ieg%%ﬁ%hggofohc acid.
(DDAWHHE), t hpirjifeith SO fahitexed) caGWags empOY2ABH( K2 ditg dro-3-methyl-1-
nmet hod, 5-FU is speC|f|caII excluded. In a typical

oxobepgplglauinare!in-P-Dmeghyil lagecsy - Oé@e?nts‘”éléﬁlyﬁg glyariect ed from acidl,

phartﬁa!@@tﬁg:raﬂu&ltg Otﬁéije&f L aﬁx} cBﬁl'gﬁ{aFSffse din cejldﬁ%ﬁfﬁ?) &i eanbodlment the
nmet hot rexat e, | onetrexol atrexe rexe

anticaB&'ﬁ’ZBgenlt rdanebe sxlatted Iimnntdlpt @i, consisting of pemetrexed, edatrexate,

methcmelxptler e%erﬁlﬁztraetfcg]} tr ?12 )% ! I@%ﬁ%e%lgg P"‘"?BA Tl?r@n’etrexate aminopterin,
pharn[a@:&)tic%ts[ §al{s( thededt iﬁﬂjraﬁ %dﬁ?&lﬁé’tlo'nk In a most typical embodiment,

oxobenzo f]qﬁdnazolln 9 yl ) met hyl ] am no-
anticancerx aget e mmﬁrqxeélamﬂaphacma@aua]:ally pérepiahbee salisctiereof.  For

s thereof and any nat i
exam@ b REREESAC AR E RN GRE° . BT B fpent ne
pemelr&&IPaN BP tiOdISddsirh RSt BéptASARite exed, edatrexate,
net hotrexate, | onetrexol _nolatrexed ralitrexed,

PT8MS] 1 riniebypisshbe, noarimispe erbadimash sheransiéelate@aligancer agent is
peme&%{)tdz tﬂl%r fild ho§?gni%@yatﬁio qmlf%?atté Qarllf?lgadcg Shlagylpé gahnmstered
i ment I'cancer agent can exe an
sequephaty”r&ﬁesjﬂhlef: aldey) alcadminadnéred 3@&1&rtd@@r é@fnuldf-@m The pemetrexed

xanpl e ghe penetrexed can be thg di sodi um sal t.
may, 5 e33whls Be pdmimstencrenraverishipiarfedess,0b betasn B0 aRd I 1000 mg/m?
[ I 0.
oy B gt S et L (YRR sfface area per
day. Bgewther smbpéiment, ékecitio D eetteixiaxinand the amdblaetanficina¢reagent can

ant i ent may be adm nistered sequentially (in
bebe%Y gqyﬂﬁh%gg)or adni ni stered together as a

g ol at | Bhanofilee aﬁ%@?%&%ﬁ@am@oanf&radﬁﬁﬁ%k&i oy in an amount
adm ni st er ed |ntravenously in a dose of between 200

sufficzemt] ta s@@glmghq@ancb:odytl@ut ‘pwglgalp@ale Fs@ns@m}mnmf nommal tissue. In

non- 11m1fing aae);‘gr?e% ngl?1 cf OOntgnd 8X¥,?E ilénlz%% gf y P &fthat it has a
greatlg&hh@ﬁ@)éamlékﬁ/aﬂéblﬁﬂ?ereﬁlﬂtfb fr@lotiee aﬁﬁ&dn@é{ﬂ&‘g%htsaegﬁlﬁlhlsﬁeaéd orally. In
between 1:5 and 1;500. [0017] I n another aspect,

other @@@ﬁl@%ywﬁere@mrﬁ@%ﬁmm wedpsagpaly dministredamilisuch that it
mamtﬁﬁ%f ' 191 bRk fog‘c%@g'ctoh?e%tllaﬁgn %ﬂl{e‘ﬁ %rosé’M I)&%u&aﬁlg/n_ I flvﬂmgei Idanl gy One

Sensitization of normal tIssue.
way fr efeasure cbranbiodvaiabilisy isred hoxypan e leseBdaohidved edgethst those of

orally such that it has. a reatly enhanced
intravgnQpshafqraig e n]%‘}oéb’f“@@et H%ran% £4 eSRReleRT thedpstant invention,

meth(ﬁ?};qrg?nmesltseardﬁgn@lre?édl éfrallil o obtain a bioavailability of at least 50% relative to
intravenous administration, at least 60% relative to intravenous administration, at least 70%

relative to intravenous administration, at least 75% relative to intravenous administration, at

-6 -



other non-limting preferred enbodi nents, nethoxyam ne

is adm nistered orally such that it mintains a
worzovssanef f ecti ve concentrati on when dosed onRET/Us200y088666

or twice daily. One way to nmeasure oral

least g&%aﬁ gll 'll?q.]b Iélg Ielt;l fl\I/eSI’liOhé) rago nﬁg‘[&%}({ph%ln]l%;ﬁ% ls ng:llatlve dtO intravenous

admifT&EARRY MeRE- 90_‘%‘ HSative RNRFR&N0AS REGIniRfatibhiat 1@§§t b, relative to
invention, nethoxyamine is admnistered orally to

intraveheusi adnzanisiratznnaior adighist 9quwalettt tp élaag tof w%weecblat ad\vrentsuatlon It is

venous a tion east

Slgmflfcr"}{“r g‘{/ éer?8%‘%lz%31?ﬂtn}“si‘ ‘t‘?‘b K ﬂé& u‘ileé‘ﬁg?te‘%é/%h %ﬂr‘éﬁ' f’f/ é’“taé{aﬂablhty

achieVdit ByamanQsinREHHicH &4 dodipaddtl todhtrhRashs a¥niseh@dd ¥eméBoxyamine,
i ntravenous adm nistration, at -6 WO 2008/ 083107

a mOpCTERPI0 PKOBBYEES is | aginedg @96 GoBIPATddy O RTaVRRQUSy adiBipéstration. of

methoxe{: SHhahbRer asg{;ct PR 1n§8 1[196%n%t()hv§ra@§9 adrﬂ{nﬁ&é’r@&‘ %%%oxyamme

adm nistratt on, I"east ative to intravenou

mamtaﬁmnﬁnﬁﬁdnataffedmve abndedaatio3 Tt eingtonveot tvicd dﬁllwal‘dﬁﬂm@@anon due
adm nistration, or roughly equivalent to that of

toa halrﬁtlaf%m%ﬁ Juoussini Rldssra: atliy ﬁdvalnfagPsperrglitsg%fiﬁlreak@toreldiosmg regimen
t t
o oBRASANR WALk PapCl! 608, U014 NG IEHRE 9L o e
admuasimtlnnstfrpﬂmettxrexais combipad edtit thei oral adremastiation of methoxyamine are
trati orhﬂ%f nmet hoxyam ne, . a.npre.desirabl e

prefer,!s? -zt bodiets, SRS AR ef TR iR Gatemplated for cach
Ofthe@fﬁffbﬁjcgltéééhtson of nmethoxyam ne. In another aspect of
the instant invention, orally adm nistered
mdO S y aninrvelotheauameai pfsthariimiention, efiétheds are provided for the treatment
ntr |ons fol ]l ow once or tw ce dail .
of cerg%tﬁ]c% Heers, & YL sl uséan(% t%ﬂ% tﬁ%'{ll(ftpetﬁiviﬂ h Qe gnq%a?%u Ia%enlt. n Accordingly,
there @ﬂemromé@maﬂmam&@ﬁﬁ@@gm ts a desirable oral dosing
8| nmen for nethoxyam ne, including once or twce
A00K91 adnprevisinead iaopatievh fiagnased Wirkt sangern axherein said cancer can be
xe | I
resist %ﬁlfeétnqég{t ibg;gpegxgen%g%%&?amﬁ)ng %;Beﬁ?%lfl \g]{g&lﬂ cB%SanBQ an antifolate
antlcalﬁedfr-dgbﬁll; hndigi) @ rsbahid fermtdatiet dviprisoigt resthotyamine;
adm ni stratlon are coptenp Ia}ed for each of the

anP9204nc erdmigisires thobesiormHiabap it PalpEcandor t he
EU@ﬂﬁ | on, 4 TREROES 1A &cBEPHHERLEERT0 fhla?)a{l&ﬁ RHEFM meﬂfoxyamlne
certain cancers that are resistant he treat nment
can bavatiinimsterednt iag amoent mjﬁﬂbm tAcmbardie g ligcreast hier effent ¢i.e. potentlate

toxicif) 55k e A g FOLEeRS ERETRanRer GHRYBING A At bnticancer
agentcc% be peﬁf’eﬁ*e%@mTHeonfeﬂf?ﬁ%fﬁWe M Qﬁ%ta’i@éﬁﬁcaﬁﬂcé}nﬁgem may be

a first fornmulation conprising an antifolate
admnaﬁf:lied asnmeqntla@yé fitn; etthgel ordeir) oea@emmﬁ@ed dogetheatas anformulation.  The

risi gxyani ne dmi nj sterin
peme‘%r?x M3y, E%ﬂﬁrﬁl nig ﬁ%? ttr%\fgné%s? Y on %o%ehaf F)%BIETT QO(S Atd 1 ,000 mg/m*
body 6B iasdagfer Ay, tdren & RIGENEE BedwBaH SUO A1d 400 then Mkl 8hiiface area per
wher ei n net hoxyam ne can be admi nistered in an anount
day. Jiiefrptéq ehpemeirexst dp cecthnxypmiicenae be petvegendc? apd 1£00. In another
t
ermbofBiGhR th A fiouh S fekiokhaine' Af b8 A el A6 A floun: sufficien
to sedsjjeset thearanbe wih®itr@xsadg uhdee nedsitixyiamiofencamdl tissue. In another

nti foI ate anti r agent adm )
embo pémoynt( Pﬁ ﬁpﬁ@%mlgpdlép eoardngalﬁ{eﬁng@réhgdntﬂer once daily or

tw1cetdgﬂiﬂrhﬁ{ afSur shclBAt & deRftize" ﬁ‘l@ cancer without causing undue sensitization

of normal tissue. While the oral administration of methoxyamine is an unexpectedly

preferred route of administration, other types of administration are possible.
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penetrexed may be admi nistered intravenously in a dose
of between 200 and 1,000 ng/nR2 body surface area per
wa@l2008/083107T n a dose of between 500 and 600 ngy/ NMECTHUMN07/088666
surface area per day. The ratio of penetrexed to
yam ne may be between 1:5 and 1:500. In anot her
m@% menf O e ea*?esemenbfls nHEEdy & &t 5k (iealing“Cancer by
provi@H@ DifatehRd REMd YorniARnANRERIN SHf Fied eRmufaBon comprises an
_sensitize the cancer w thout causing undue '
antifobgergind theasecand lof mnleripmcomprsegan drallyaadmihestered methoxyamine. The

nbodj. t, t.h t th i b .
first (GRTRIGT SPATIF &y LIRS, Mo a8 AT Dy doReegnflyfoutes of
admiri§tradidn 2R AingSitral oty tA ndaNmhitihg @rétbeed amerate is pemetrexed.
wi t hout causi ng undue sensitization of normal tissue. )
Accorgiiigly inhencoprabodamantnihstantifalats isfpemstrasdyand e sesonth formulation
com LRSS BTS00 10 AILA G0 AN

as codp418d Q83 OatmRRITWIISEEAH H88akMme. [ 0022] Anot her
enbodinment is directed to a pethod of treating cancer

by0Pbvi dimanather Aspectaripe duetbor Mayr Rt e R Wigrére@neers that are
resista':rﬁ“t&i EEdxefi QTR %dcefﬂil“@)m)ﬂlbs%eén@aimé’rﬁ%,'Jeﬁle%)@edai@‘%ministered
the Second formil ation conprises an orally
in anagmuni shiae recrsestrbostyari (aed 15 Herefbrer shefamtiwlitatheoantifolate alone.
conpri Si an antifol ate may, be.adm ni stered b

ng. [ .
Thus G5 DR FTISRATEN: JUE e B b i i Y GHAL, i Pyt effective to
enhanlcBbF SMERQ BleMoxibity 8P tHel pllfet RBP4l RleF@heARE kdspliAHcE off the cancer
penetrexed. Accordingly, in one enbodi ment the
to treaintent withtpemetrexrsivel ereskathplen thet ¢fécctiwensatiof pemeirexeil om treat cancer

0 i sing _methoxyam ne i s adm.nistered orally. in an
may SodbiNeSy file BE RSP RenC ol Pt iR e hEctr e gle.  The
admiriQradioh 1o aletRIXlyamidelcaR @Il h 4 dhad SRR ped M3&&nck Broviding a greater
anot her_aspect, the nmethod nay be used to treat
than addiivecfeetrigtreatment plidie sangst With epberapetbadunpgeiepemetrexed alone.
AGEEEAT NIaL phNGEE STRRAIIIEDLSprfgEet T exed s
admnistered”™ Tn an anobunt that reverses resistance
(q0eRS|s tprereiny H &yaengidiichodedtwith kenent whakiatthe cancer can be
al one. Thus in one enbodi ment met hoxyam ne is
selectgdinfromsther 8EpuBr esipting ofn CHRBANRS e fFeERPMPe Y COBRh alyEwhomas,
i he; L Cj t tr : :
ke BTl oL maafing B R, RS, Mfphocytic leukemia
lung wiahderpenalbreesad dcankens, ewanpl ecantdre, ehh@edtiov earsss, ofenal cancers,
d enetrexed to treat cincer may Qﬁ Qqu ed due to,the
endorfiel (i) G FSagfic caNIeSY AT P riyad Al Pk SRR aB@ pfeast cancers,
and Wih®ein2UB1 Bh&dT @l BO r&istARt RONYAMCRE WeBNpGhétFHBY Mnet B a first
devel oped resistance providing a greater than '
formudaiint icompasihgcan tantifolatgt petivanedr agent cendcen) Wi tspeaaidt Fwmulation
com,H%%h%¥1?§?W%n9f penetrexed al one. [0024] Also
pp?o%i 8" ¥et hods conprising: [0025] providing i) a
Pa0oxsNt  didRginREethgWhd first ff@TatiowARELd Patiddg agancer can
be selected fromthe group consisting of carcinonas, )
M9 BTdnasadnaigistesings , the y riseidas formulagioa itas, said  patient  wherein
S i : 0 chr.
methcﬁ@r%%lﬁ%g??rﬁ% efdgg 18%1?%1’31’11 a:ﬂﬁdr%&@lg%%fg?%%@%o%?ré%et (2{ iBefse the effect
of thecamnifigite antisemkeadgear ntiey methpaywiieatndcadolaer siticireeahgent may be
.cancers, onetrial cancers, gastrig¢ cancers,_liver

en
admindsgre r%eflu?ﬂéléﬂy a9fdadipinistered tagegher 5a5q a pfoggulation n (EQrg example, the

methoxyamine can be administered first and then the antifolate anticancer agent can be
administered last or the antifolate anticancer agent can be administered first and the

methoxyamine can be administered last.



and wherein the cancer can be resistant to treatnent

Wi th penetrexed alone, ii) a first fornulation
w@ovpisHINg an antifol ate anti cancer agent andP@T/U$20a7/088666

second fornmul ation conprising nethoxyam ne; [0026]

agmni.stering the f|r formul ation.to said patie
ﬁ@%oz%ﬂ Fdriy e sbﬁ&lr{l?ﬂé Bt omtlitp B saT ¢ t%%ent can be
pemefdied. PAtd SittetMREd 8la) beMRINAXRLN REraCadUBS AANANRE %tf ®effken 200
in an anDunt sufficient to enhance or incCrease th
and 160p eag/m’ bpdyt hrsfage pich phaday, anm &écvsc@tf beigesan 5007 hed 600 mg/m” body
t hoxyam ne..and .antjifol ate ncer agent
surtafort AR D TR G Bb! A SrSed R G hri Phy S thsesn 115 and

1:5002 ThQibtHeRen®Bdinfedf, tBX amblig, ofth&hotRENAXYATbH ediRMkt&ed orally in
adnministered first and then the antifol ate anti cancer

anayeht suEfigieieto salst rihe tcapesd ¢eé1§tt<>obe tsheceniible o) eament with the
- [ Iy t

antlca%g‘%ﬂhegégg ﬁ] ng&gg nzegapth ﬁ‘% %lqls gﬁ{ 1%1%5 %) 9%“%1 tcpl?s In another
embodBit, 083 hehbuCIT M%WdrﬁhﬁS@ﬁﬁ be[a@ﬁﬁlﬁ]stefdd @ally pitkel once or twice

enbodlnent t.he antifaqlate anticancer agent can be
daily btéﬁ%ta];n@;ggtdsufﬁrﬂgntpt@nquq,l‘g;@egler@yc%ew%lamt ARG wodue sensitization of
nonnaq%&gyenously in a dose of between 200 and 1,000

body surface area per day, or in a dose of
b ¢0029¢n 5A0otherderbitBlimgiitrddn bedyforsulafia eompesing eretltayamine and

o o a8y R BETRL L2, 2 ELRGEISILIE, MBS BT HEST. o

sufﬁcf@?ﬁ I&?}SM@%&@ 1&38 1,06 AdNnfiFsi4e ra%gcé?ké‘tl hoknt.N Pr@é}aﬁl@m%}ﬁt antlfolate
ficient to cause the cancer cells to be susceptl
ant1camge1tagelatt1ﬁ9mnet\m>qeﬁ the anticancer agent (i.

Ci{ﬁﬁst]l Zﬁfnaﬁ%? Egrl'lteméﬂ_gs’I ) ﬁ][ duailﬁgaga l}ﬁgﬁ tx%lgigl%en?o the antifolate

anticafeér ¥ edih be bedveeR @ : PeHY NEGT R 26 0Pkt thathedd dE8ErikdaGBo .
twice daily in an ampunt sufficient to sensitize the

cdPB]  wi Ihanathes nshadémenid a eseseiids piticRagar AgCBif cannb@ #giministered

prior Ed 30 b!f?er Q0 PR %‘é'a'ﬁﬁ%e G ? Bl C%[l %Eﬁt 1 any of
nmprising ne hoxyam ne an an anti e anti cancer
ﬂwrnageﬂimeMQﬁembvﬂethoxyan1ne can be adn1n|stered in an

nount sufficjent to. potentiate tOXICIty of th
arﬂ?(?3f2<l)l at ¥ apthe ekadigging. methad di gesaribed Har treaﬂng cancer in a
t ARG [5iRAGE ;

Pt B i R infs R BF b ol dgntll agent (0
the pereni, heviag ehe faﬂbwwmﬂro@gmnt adammlsterlbgmmdmxyamﬁlean mhe patlent in

t he net hods bav 0031]
an argupy i, PR gl ST LOREDO oGRS P gent.  The
antim@@BbIRk SiRlceiber p%geﬁf hy M & tAhifdlhRahRAhcaM hdbnt. The antifolate

met hoxyanmi ne and the antifolate anticancer agent in
antlcaan?,r afent nhag heepdoddeexed sandi the datab ol said 0By amincatiotheeantifolate
antlcainﬁer egglege {rﬁltag r%)e bm?t hﬁglsé > nadelsid Cgﬁgee E;e?nrcsrt rrnlg?a,t I ntgmgt%trl]tct% treatment

wﬂh;ﬁﬂﬁh@kaiﬁbh@g an antlnetabollte anti cancer agent to

BRIEF DESCRIPTION OF THE DRAWINGS
[0033] FIGS. 1A-B show the effect of pemetrexed and MX on DNA strand breaks
using the alkaline (FIG. 1A) and neutral (FIG. 1B) comet assay.

[0034] FIGS. 1C-D show a comparison of comet tail length between cells treated
with pemetrexed alone or MX alone, and pemetrexed plus MX in cells subjected to the

alkaline (FIG. 1C) and neutral (FIG. 1D) Comet assays.



the patient, having the foll ow ng inprovenent:

adm ni stering nethoxyamne to the patient in an
w@prmans3lguf ficient to potentiate toxicity of sSBECTUS2007/088666

antimetabolite anticancer agent. The antinetabolite

agé(i?%?ncﬁ]gl@%asfaogré%]é sﬁ%an antiro é@@ﬂ%&%eﬂmma from male

Spragﬁ@%l@;xngs Qtnglf?éi‘ﬁltrﬁ‘ﬁlbopcﬁfltsséﬁéi ge§15‘%1§%§‘%oﬁlﬁgt&e MX via
antifolate anticancer agent nm ween 1:5 and

intraven@Bend Dhad adamrggrationyt Be meded bydanveigly. treatment  with

| BRI DESCRI P
B S R oM BEPLIEN Gps el AR female
Sprag@@-[ﬂ%ﬁtrﬁt@nﬁi bifeaks timsi pentshghal Liaém%e KdThGdobify @NAX via

neutral (FIG 1B) conet assay [0034] FIGS. 1C-D show
intravgneusrand ord eAmaTisteasieptat 2ame/iedmgyvaightneen cel | s

o ol M R R oL AL o A P8, e dppcned

H460(cEll{24 A&yrs afiek tf&tihétﬁlm(hﬁieﬁletrk@d LandtX assays. -9 V\D
2008/ 083107 PCT/ US2007/ 088666 [0035] FIG 2 is
gl 48 s holdiGh gt Brisa 2hphcderens Fhatre@ﬁWf: RIPUES AR AfY %F?F detected in
H46O'E?h§3at%rlﬁ‘9% IP?%A(T?’?’Z ﬁﬁt s at different tinme points
ter a single osing of MX via intravenous and
0{@039%.d i FiGs tSAastionrs aschdatigdiegraooafythempigpatatiop@IIBYA substrates

.. Fl is a ar showi ng nean MX concentration in
with rﬁg@gﬁéPﬁpmrgg%g £B Sl ague- Dawl ey rats at different
tijoes0p0i NER5. & ﬁ{ow% dhigberfuspdasi Re @&m%@ t\S' (ﬁeavage by AP-

i ntravenous and oral adm nistration at ody
endonmelegm(AP[E)ON] FIG 4A |s a graph show ng the reI ative

2R P eEirnatoi e SR e S MBS gp Miiefon gn DNA

doublb%tramgjraﬂ& aﬁngbmgsﬁ he reI atlve amount of AP sites
detected in 60 cells at 24 hrs, 48 hrs and 72 hrs

[ 40082] FIIEG. Sashoresvige affeeme%ﬁm@reém@@ﬁ@MXfmtq@elbmatlon on BER
r DNA substrates w th regular AP sites
pr"tel@rlg‘%%%y‘%t(g‘gls [0040] FIG 5B shows that MX-bound AP
Si[0@sS] ar eFIG S diantthé effedt @d\PagetrbyedAtd MXdemthel r@eédign volume of
IéAPE 0041] FIG 6 shows the effect of Penetrexed ,
NCI- qrﬁ %%%ﬁpwsf% 516 Tdr © Brarors gedVMD AsMBAGS Brracqr $repyin nude
apoptosis. [0042] FIG 7 shows the effect of
Penetrexed and MX in conbination on BER protein
| evel s in H460 CeIDETAﬂDBDSDESIEEIPIHOéhows t he effect

of tr d and on th di an vol une of
CaAT ERE CRBPESIRs 16 g el ENBAINETHaE 1o novel
compb I sSca R Wl rﬁet'ﬁH%eamme and an antifolate anticancer agent, and treatment of

certain cancers using these compositions.

mice.

Definitions

[0045] Unless indicated otherwise, the following terms have the following
meanings when used herein and in the appended claims. Those terms that are not defined
below or elsewhere in the specification shall have their art-recognized meaning.

[0046] The term “agent” and “drug” are used herein, for purposes of the
specification and claims, to mean chemical compounds, mixtures of chemical compounds,
biological macromolecules, or extracts made from biological materials such as bacteria,

plants, fungi, or animal particularly mammalian) cells or tissues that are suspected of having
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m ce. DETAI LED DESCRI PTI ON [ 0044] Certain enbodi nents
of the invention generally relate to novel

W@ 09p08ilnT ons conpri si ng nmet hoxyam ne and an aPeT/{/810a1/€88666
anti cancer agent, and treatnent of certain cancers

usi.ng t hese ositigns. Definitions 004 Un) ess .
theragepif SEAREEH<St G b OF CHEE FaY fbs\aurfgeﬁesalhétawﬁéf RRIEd or partially
purifif®! | owi ng  meani ngs when used herein and in the

appended clains. Those terns that are not defined

b0V or Bhesewhéretimetabdlge’sppased heratn, dor Binpdses hithe specification

and cgﬂgé, rta ?{%h ragcﬁlggggléga%ﬁg&cg}@h;ﬂ%% s&n{nﬂgrﬁg%%gl,gg tcgog 5 nt]hséa%gee r(]at Irlnetabolite

e.g. nFIB6Jidd)Gaduira PR domhaibidchefnfcalBeidtichie NeCalfefeABRIUZHS0 interfere
m xtures of chem cal conpounds, bi ol ogi cal

with the spwr fenctivasof Hs.duelpdiag selldesion- om bi ol ogi cal
pal s 1.4, t [ ' -
b FIBL) SRl S REAS & Tprd PP Ror 0Ky o tRbdbarion and
claims us p&ah @adhemotharpagic with a Wi GBL&82L0 Tolic acid, yet different enough
PCT/ US2007/ Q88666 . . t her.apeutic properties. The agent
to blogk tl@ﬂq&:@lVﬁﬁyf Bglcwfq qqde(g,smgh@éqtg-ﬁ@peélgpry Iﬁqﬁhplfllpl@a ngc.fessary for cell
replicﬁ’@&f i gl h%é hePdh ! afn#i?(gatei 8240k cl-ggfoit 'f:ime'fﬂ)mi#egpt abol i te”
I's used herein, for purposes of the specification and
cl[@0494, t Gharean “anttivephstheTiapeert heremi tdr pursises bthe specification

tructure to subst ance (a aboli.te e.qg. .
and i ooopee) & DeRPEaPrar MOFHE (BIULHbAF Sifvepe iy pation and
prolif¥@tioflbf A@peRIs GRAIIL) th thdllIRLEBE %naligﬁrﬁ, 63’%%@%%%&% DNA.
functions of cells, ‘including cell divisi'on.” [0048]
THE0S0¢r m Thantearmolstaimng’i & wssddherean,efon pufposespelr fho seeci¢ation and
. the specification.and clains, tg nean,a
ctaim 1 R R O PR R Psd R AT R g ppprecosed o berer
visuald, Histi@listof i@t BNk spaEgbompchebl(9Gdlon Eeadfrt(sy bf ¥ c&f or cells.
folic acid and djsr upt fol at e-dependent mechani sns

2

nd@¥dd ar yThootermelip opeeapla eemnbipptionis “isepdighlejopder” and “operably
. N i I J: li .
inkedryls'ysg kB, 6 BRPS PR HleoalTPARE Pl o 4B inkage of
nuclefacidheqsgees fn wahiaamannanthath aidteic atd melaculacapable of directing the

chenot herapeutic intended to inhibjt or prevent the
transcrRtigR 8f A &Y Aritene SRYPT ther PR of arfissiptarivtey Pmtlﬁf%e) is produced.
The t%:ll?ﬁual Wﬁ&?‘%@% ﬂﬁkdg@@ﬁmin%yacti@rs had &P Amanner so that a

00508] The term "stali ning" 1s use erein, for

functipvalpostem iepradueeds peci fi cati on and clains, to nmean any

n of . processes known to.those.in the field tha )

DR oG B GRSt Sispd bbb Gof RuibbSes a/rinF serigtiqapion and
laim& t9RR&GIfd FrobQAPAPEIN&tSih, APSreteid ePIHbELREr QlbsBnESitat A reacti
C%umc’el I's. n[ og‘é’; ml%e term?®i g&gpee; ébII@e combi hation®, “in o
with apatibbdesmsedisrfor apertioppéthebnglecyle.nked” is used herein,

¢ RO RaTE st i EPBE sl Rl it ol e SR Bifcation
and clBAE &b nicAAthaviBue hfpdaract df ARk ot bagamalbhé dbwed with the eye, a

~directing the ) ] )
light microscope, a confocal microscope or an electron microscope, as appropriate.

[0054] The term “subject,” “individual,” and “patient” are used herein, for
purposes of the specification and claims, to mean a human or other animal, such as farm
animals or laboratory animals (e.g., guinea pig or mice) capable of having cell cycle
(influenced) determined diseases, either naturally occurring or induced, including but not

limited to cancer.
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transcription of a given gene and/or the synthesis of
a desired protein nolecule is produced. The term also

WO 2G08108310D t he |inkage of ami no acid sequencesPCTUS20011088666
a manner so that a functional protein is produced.

[ term'antigen s used herein, for pur
qu%%i fqr’E‘atrF‘éqﬁsegrfSSlSt@P‘éq n%‘ea”tsotilﬁe%]ﬁ e Gt Cﬁng agent in
comeJaMGﬂ’ Wlﬂlt §'p91'ma|r§/ Qﬁﬂﬁ@ﬂl@l‘aﬁeutld Rih10%o EP(JEIﬁEe §%§§tﬁﬁ&9@ decrease in

that is reactive wth an antibody specif for a
tumorpmlume nt oflevdhof statistdeal @lgn[f(@am%] (€Ehep et ﬁﬁ) wb¢rphunpfg'9d to tumor

rein e eC|f cat
voluniob Gtee(tF Gadiny 6 <BHUBIA"E sflest IR APEHY ShEBp I Gpeftbtone i
unabl@td Pabdiive WhahtisticBNve dighificAnt BEr&¥e€ in Jumbt YBlime compared to tumor

m croscope, a confocal mcroscope or an el ectron
volumg efrupdieatse turaer. abips seneratyeapplieg0B4pmph Eolpmermeasyismeats made at a

time v Bed AL MO b (RAERERY T2 T mn a

hl{iﬂ&ﬂﬁ] or "Dlﬁdﬁ&frma‘l‘pdﬂaitl,at& ushused Heddiinmeink n‘a|e&hmfce or increase the
| abor atory ani mal s gui nea pi m ce) capable
benefiggal ﬁgtwlwgorc’eéﬁq:acg)pé Fl@ ngpﬁ}cpu@gegéayerg]&t ézflmlh\é(auld be expected from
g or induced,
the arﬁlcg‘lﬁﬁ %Ent OBQ Sf th@%té‘hﬁét % été%ﬁﬂéegﬁﬂéé;r "1 WO
2@W@831’Dl7e Eﬁ’ﬁ/ ldSi?sﬂﬁ)ZH 018866(5 hefeQ0BsnsTtoealtee camcer cells or tumor
1 ‘revers ﬁ@}ﬁ%ance ans that thetHse of . a secor .
cells glg%maylt atCeH ¥ imghe ﬁlvg tﬁeqtrﬁ,ﬁ%p %m@;eéipw astic disease
with &1 aﬁmaﬁcéroag@ﬁtoguﬁﬁlaﬁo§ iRy, CBNSorHe EMBadigenty, nBHﬁﬁTrcells are not
volume at & level of statistical significance (e. p
affected 6y @BYxtetidhat sownoathediormal aghte to bewhdwheingdred hy rdeeaahedlotherapy or
rmhm qﬁ% in the circunmstance where the prinmary
e @H%rapeutlc alone is wunable to produce a
S@6383t | CBhd derfii“Gytel diGRNETEETIL@RE hefdirl bR the lcbiBined effect of
conpared to tunor volune of untreated tunor. This
two %éﬁ@fﬁaﬂnlﬂya%ﬁb PERES PH ChumPhergRY GrHBSrRBASISr SEIRE shageide sum of the

separeﬁﬁyﬁ] cs of) a'ingadlégth Ege%ttse ? e%fg'neﬁ?cgg rﬁ%f naq%rllseo 8 go%l example, the

combined effﬂctl”l’ﬁ‘anBEROnlﬁbin@n Sechals métheeastnd, laed abantdancéradgent, such as
activity or efficacy of the anticancer ent over that
pemeffgedh %Lhedgli?éteéib@cfl@d YR oRh thengepasts @gg e rofayethpxyamine and
Iwnwﬁe&ﬂ%kﬂk the potentiating agent alone. [0057] The term
sensitize" as used herein neans to alter cancer cells
of0859or Thekdrs I‘thempuaticatihatifeativowsnobot” meaes the amount of the
nt, of, th aSSOCI ed neq

sub]eﬁrc];)z%)té; nd \Mtla[thmilnquﬁtq desiee (TeSRPERG F ep&aﬁ)g ﬁf;lggical or medical

respoﬁﬂeecffaepb{ssue NsySRAE afMRAdb MR M thaprs%hgl@te kdrsexaﬁlelen 99 a researcher,
fected to an extent that causes theé nornal to

Vdﬁﬂbévwnﬁ@ﬂymlﬁrure@*ﬁyﬂvﬁ@KmHEnDtherapy or radlatlon

IR, FRERP TOB AFET QHRELPLS) e L GR el 4P poes o

the sPdRifiQEDE ndageiniss t@ rmédre andeiesapyll dinggthat aétallae B¢ @AhREteristics
than the sumof the separate effects of the
normgliyt pesapigted wibrihat Bmeceferddt weraPyling feysthel phsiolqgmgal process or

morpﬁ&iggpilechaltagﬁristic that is being examined. It is permissible for the cell or cell line
to have non-wild type characteristics for physiological process or morphological
characteristics that are not being examined as long as they do not appreciably affect the
process or characteristic being examined.

[0061] The term “pharmaceutically acceptable salt” refers to a salt of a compound

that does not cause significant irritation to an organism to which it is administered and does
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conbi ned effect of a BER inhibitor, such as

nmet hoxyam ne, and an anti cancer agent, such as
w@eeensased, can be greater than the sum of thBCT/US2007/088666

separate effects of methoxyam ne and penetrexed

The. term "thera caII effective
not o péithe GHamRIcal HE ST PO e b SRl unéoﬁ[ﬁ&amﬁ qnppdiments,
the salfl sl an€ldif h&dlﬁOIﬂj@ﬁ’[ bEthe! &IRANAE. ﬁhﬁfmfa’éﬁﬂ%l QaltsPcan be obtained by
bi ol ogi cal or nedical response of a tissue, system
reactingp eampoend Withamorgae a¢ids smhlqhthydf@mheﬂadﬁb @, hygroghloric acid or

hydroi)feqsrﬁar gh su[l%l\élgt(ﬁec{drﬁlé ?#%@m r{)%ofpglopc ﬁit OI{fat Shoglgﬁ%t hlgl}armaceutical
salts €@l dlsd b@@bthﬁe&'%?dezi&lﬁlglarborﬁpbﬁm@ Wlﬂlozﬁﬁ&g@ﬁlc akf¥such as aliphatic or
specification and clainms, to nean a cell or cell Iine
aromatigagarbetyhicry suenichagidse tfer examplg aceidg, rﬁumlgncfaé%m gabg tartaric,
a I r.ce
c1tr1c,\FI)\"'ﬁ§yc|SE}Ir‘t;l%1 ¥11CEM1;? i€, ?Igeélga%eéulfenlcm%tfbaﬁle Lﬁﬁ)ﬂi 1P tt(%;lgernglél oenrlc C, . tsahé:yhc or

naphthzl’laﬁeshliforbe &g @hamameﬁhcal baliscap alsm‘t&Sdbltdl@edf B rebdtengcetdmpound
or cell line to have non-wild type characteristjcs
with g bgse lgq;]ggmoar %a& pish A RBEYNRM st 3R @]k@bln&eéqll salt, such as a sodium or

a poteﬁﬁ teﬁﬂ SlkhiGRe éa%tné hsaftoduch&k Q%aﬁﬁﬂﬂ‘opg%a%ﬁe§18ﬂ%alﬁsa salt of
o not appreciably a fect rocess or
organﬁhar adhsssi st i sudhei ngaexam d1e3¢b101{e®§bﬁﬁrﬂmeThe t Memethyl-D-glucamine,

s g g e R ook Aot AUUBITG] GFIIERHERITS | PR gglamine

ethylén@dlﬁﬂn&r gaDkFHvith é‘iﬁ‘l‘ﬂ@ tAcﬂd"s sthéh eﬁ%g%lﬁinét 588 AQhIpes
2008/083107 PCT/ US2007/ 08 not abrogate the

bu[@ﬂ@g];u calnjugttoPN) sndlimpmersdrinyi eszyofestthd eopgoaenerronsnremove

them ST G0 RAP B b T BuPRU SO Gl when
a s1n%l1’¥str2{1ﬁla§'r%al@ﬂ iBtr6 QIROUNBasdl it FerhBMRdJadife AS Fsted Pefnedinpaired, a
drohal ic acid (e.g., hydrochl oric acid or
base lﬁ;ﬁav@mtbwed%ﬁda basejp ﬁgnaw"eéteéema angther that sscmqi appropriately paired
a har |
with &%ﬁ%&]ﬁ@{ b e gt?acl%gﬁe’laﬁtgf;nﬂr esalc rlorﬁ]% gr%eg\ﬁ%%luﬁ es oﬁa&pg&lte strands.
Excistohg@paic S?.‘Ilelds semdyeathe ahispdisddi @ dumagad basd fr@nr:ﬁ\rekme fteand and

or su| fonic _acids, r exanpl e acetic, succ
then pypthesize pgyy QINA tt&rfe&? 3cg  it. Ea%er F’ECISI%%éﬁ?%F &BE%} é%tui“Hf‘t@d during

rephcS <§$@FWAfﬁlﬁ' dio tﬁg%ﬁl&tﬁ be dalﬂa% Hfs@i/H’JlJ ARES bases prlor to

icylic or nap ' enesul fonic a faceut I cal
compkaibh of cephicailso be obt ai ned by reacting a conpound

i b e to forma.s such.as al t
odBhal o B etSrio e SR S8 iR TR By i e iy gpmoves
N-gly%@eh&lc (Biseuba) Ibeﬁdseqtﬂbemlngtﬂ@é dfRdded bRYE ancage@raaigcawmam site
or a magneS| um sal t a Sa or ganl ¢ bases such as

(e.g. on @Wlmwytpﬁmmiemc r(LARmsmgl)l Bn@munalm qreapyrimidinic (AP) site results

ris rox neth a -.Cr al kyl
from th Cl'og)sné @ng e 8r I)rlrlnled{ 68]| I’regpectlgelﬁ,y{r $h Iglq]A rfdﬁgxyrlbonuclelc
acid).andcis edstdneyvedfoami fian ael ﬂﬁnﬁﬂé‘(ﬁhs ABarBingiion Bﬁcytbsiﬁd 8], can lead to
and the like. [0062] Injury to DNAis mnimzed b

y
a C—ehippnsigon hévnree@mghﬂil@rerwr olsg,a eém%éasettﬂietmecagmzes and excises

l. ac qu Wit h corr ted nucl| ot|
hypom%naeaﬁgg 8%181& ct ofsa[dﬁmlns l}eé n%ly%(%sg es remove alkylated
basesi (Hutpdasc Sdmet@yﬁd&ﬁné S3f1ﬁéfHMgdaﬂ11@@Varﬁg - fn%thfyfguﬁﬁﬂhe) ring-opened

partner unpaired, a
purines, oxidatively damaged bases, and in some organisms, UV photodimers. Uracil DNA
glycosylase (UDG) is an example of a DNA glycosylase. The BER protein levels of UDG

are affected by treatment of a combination of pemetrexed and MX (Fig. 7).
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base is covalently nodified, a base is converted into
another that is not appropriately paired wth the

w@200808310base, or a covalent |ink is introducePChES20eBO83666
bases on opposite strands. Excision repair systens

r ve the mspaire r damaged base fromthe
TG r—
(APERR8ft GX&sS! MR PR hgd&gﬁaﬁ)oﬂcﬁ ohNbdthadig@d dprihdYamaged purine or

_r'eplication of ows for correction of '
pyrimgdinagbabebables/ AP s gadoradlepsesesntprduge  thain cbrepket byoncledving  the

eplicatiaon. [0063]., Base excision repair (BER) is

phosgﬁlﬂglf?tgl?%(al%ﬁﬂt %e tﬁﬁlﬂﬁfycosyl ase that renoves

N{@066§ 0S| PIARP (4186 €1 PeeREind ONASNAl btbgidabrieRlgs idd@ced during BER.

damaged base and_a;nerathg an abasic site ﬁe.g. an
PARBypun ilPNA wiek appieillenes nrateipApyt kindeyweakdy tapBERNpterpediates when
. i m.diyH i u ee) f. .
singl SRR Pk T Rl PR il RO Shellipcteotie
BER {scedibey biyaosioed @i the eadsion stepl RERP biris istuggy ¢@thefBERintermediate,

fromthe spontaneous deam nati on of cytosine and can

along|vayAP gndepuclesse APANsPNAopeli B, apdFEDkilr ed. There is
al [ yc t..rec j. Z: exci .
oy S5 N R IR e RO AR BN s romoved by the
intriné% NE¥ 1@y g(ussf)l a%iORy IEMNA @Ikitraie (pflaBeDNAYym&ase enzyme
eni

3- et hyl ad ne, 3-nethyl guani ne, and
also fiflsrieq gapis guniavehucledtidgs.opened  puri nes, oxi datively

d d i : ' . ‘
CHIRET R 08 | s TRy oA S g R AP AL i o e
old mgleyiglo ¥l asiee wiliheyBEB wonot &irestbedel s of UDG are

affected by treatnent of a conbi nation of penetrexed
an@Padk ( Flgpoispmerases 3 agg Ipowg/ ez ipyolved in DNA repair, as they

recogﬁg/ SR AN Q8P Cfe [aggl) I TS 18R IS e | Sndptixk '€ opoisomerase 11
3 8
processed by a 5" - endonucl ease endonucl ease
inhibifAPE)rpmbteatDNActledage read pbihsp kbdinesbmnl hbadatems baiduding sister
h si%es of the damaged purine or pyrimdine base. The

chrom@id £XalAngeY eases i ntroduce chain breaks by cl eaving

t hgoeophosPhRdi @HREMORNAR 8bscliP&l ARreth L& b AReled PR Mrethods

aids in processing of DNA strand breaks induced during
compBHRZ: PARP is a DNA nick surveillance protein that

bi weakl y. to BER internedi ate en .. )

SRR no et O Bep s BN M Ko 8y Gprmutation
compfiﬁln%oﬁlﬂ r asifolateh@fticnbd ageticheptiiiiea BESAd Foshahti®d dhprising

a block in the excision step, PARP binds strongly to
methq¥yamBER i nt er medi ate, al ong with AP endonucl ease

( , . Bl | L
(g T R N
seconBYotnfeatidnfor safiSpaticAPwhataimem tiRR)andté car by adrhinBNAed in an amount

pol¥nerase 0 (pol (3). DNA polynerase enzyne also )
sufficienf faserhgceeipi@cipiantin sifeririitho bntdelate prisaier peemy 4y antifolate

. h 0 . ! o h S_F

i RO, SENBIEGR 5 DO B o Ep Bl et 510
is spesifiqalgneeludedr est ored. [0068] Topoi sonerases | and |

ar[(?O’ﬂl] S0 fnne\ll (t)}l/p\{cea elmnbolag\rlﬁenrt,e aeI arn’ticggc& gggnt can be selected from the
group consisting of pemetrexed, capecitabine, edatrexate, methotrexate, lometrexol,
nolatrexed, ralitrexed, PT523, trimetrexate, aminopterin, 5,10-Dideazatetrahydrofolic acid.
(DDATHF), piritrexim, raltitrexed, GWI1843  [(5)-2-[5-[(1,2-dihydro-3-methyl-1-

oxobenzo[f]quinazolin-9-yl)methylJamino-1-oxo-2-isoindolynl]-glutaric acid],
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recogni ze spontaneous AP sites and form stabl e

cl eavabl e conpl exes. Topoi sonerase |l inhibitors
w@e@snsBODNA cl eavage and ot her chronosonal PCT/US2007/088666

aberrations, including sister chromatid exchanges

0069] ., So nts as descrlb d herein ¢
phar Cﬁ%{a@d%ﬁm tﬁ%’@ﬂ’ga Ry FRMmPEIaRGDS. [ b AOTOFT B ﬁaﬁﬁoshr%em the
anticaR@ér St ShRPIOKRL 1 FerCﬁ‘fécger p i dohsididd Bﬁﬁ)elfn@lrr&éldakh&%ltabme
conprising an antifolate anticancer agent and ii
edatrexeteondndthotraxatet i d@m@tmmh sialgfrexeds hoaliyeeredhe; PT 7 1]tr1metrexate
.admnisterin ation to.the patjent:
aminHii Roracrtels sl heisdh Ao Ao BitSe D LU most typical
emboBidtdn€ NAntiARdcR| Jxehe LAD XY Apanidrekad ane }ﬁﬁﬂﬂlﬁ’ée‘éh@dll%/daédépﬁﬁle salts
amount sufficient to enhance or |ncrease the effect
thereodt thiee eempie| deepemetieancean dgethe. dispdiumnsalt. ol by @n exemplary

t roviso that in
embofilidnf ARGEMCARERE ol € a3 fitn Mr bl RESY 50 H 0t |
exeo13ged. In[ &0t4RY erhbodimeit] thalpresahioshivemivh, conbenplates the use of an
anti cancer .agent can be selected fromthe

anticaee?fsqgeleti thef inducse thetipanaipn of dfetiies. a9 RSER iy e,
n_‘i, r eXp §’tyﬂ1%ﬁtﬁfﬂ%em ARl ﬁﬁlcmg ’agétﬁl dah X &fected from the
523 trimetrexate, am nopterin
groups, (ib@mEllI@azfatpemeahy&ﬂic ofalecitabaind, d edat(e@E]ATHﬁ):thotrexate lometrexol,

nolat%%@ trél?t%(!g(rgfi( &?é&%t & exergxg%wptqrm 5,10-Dideazatetrahydrofolic acid.
(DDA@T@E)enzgiri‘tﬂeQHh nazQliix&t,y! )R8y | a{@s‘)LQ [5 [\(/\02 -dihydro-3-methyl-1-

| - 0X0-2-isoi ndol ynl]-glutaric acid], ' '
oxobe.:_n@@[smsrmim PehmedRtmios8666-2- phmdrrlezc@tglmtem s salts  acid],
I hat |
pharniabE ] AR iR S DR MRarh, “LiR BetLBrkRl emopgipgnt. the
anticadnb@ SFedt!Rak WRSdeSdctdld o BRNBIUEXRMsisteRPBE pbAbir&&d, capecitabine,
edatrexate, methotrexate, |onetrexol, nol atrexed,

edatrgxglej ¢ rf@i]e(ﬁrexﬁf%Zéomﬁtﬁ%t r eodatrexed, aﬁﬂlﬁl@ﬁs%r [ ?\T523 trimetrexate,
amlnog)l?&{ ylrnlacce%l#éa@ﬁo alts . t'hgr% Qafnda %B}{lbﬁl%ﬁgh at 1no Qts mosp typical

I'ca ant I cancer agen
embopi@ist, I entzandn chgehta I‘cdil’ad:)e upermfelxyd and e;plta&hh@:ueedllys acceptable salts
t her eof . For exanple, th tr be the
thereqfj 5 dr usagwls, thpnpgﬁetée%@ él t S3gljpe In an exemplary

emboPiiER} fh%)i)%gleﬁ@%dbc%ntbla%héj&@&gbﬁi%ﬁ %la;gtalliﬁi?ﬁt@hyd rate.

0073] I'n certain enbodi nents € present invention
c ¢0ﬂ7él]rpl alnestypivel esleodoheanthedBHR cdmwer cagbeselediat from the group

he f t d bj t or. )
consiyBE AT TYBF P NBHB ST FEPT P frd T St AR ety -bis-
(2,6-frila e dbcf CieRFL oM 'B%dl(ﬁ:%@ftrb@ra(z‘f?l@?' §<§>&<ﬁh%1éﬁ1 (DOX), amsacrine
penet r exed, capeC|tab|ne rexate, nethotrexate,

(4',9- ¢C®1¢ewﬂaémbmethm¢satfpeﬁeelmsudsdel, t medd8A) PTIBRglfiptine, nalidixic  acid,
t.ri met,rexat am no terln SAHQ QB eazatetrahégrofollc

oxohm(c' &c1d B%A 11,1 p(i ;/((%m Pt rlgg(l tem e), mitoxantrone,

daundr(§}m2- [1\5[1 Gﬁnélhydathyl@bé@hﬁ]d&ﬁﬂih)élék tarboxamide (DACA), merbarone,
oxobenzo[f]qU|nazoI|n 9-yl) et hyl ] am no-
quinagriggy sllnticyigs.nerdpgdaphyiiptoxias.j ethidiing promide, epirubicin, pirarubicin, 3'-

deamino-3'-morpholino-13-deoxo-10-hydroxy carminomycin; 2" 3"-bis
pentafluorophenoxyacetyl-4',6'-ethylidene-beta-D glucoside of 4'-phosphate-4'-
dimethylepipodophyollotoxin 2N-methyl glucamine salt (F11782; a fluorinated lipophilic
epipodophylloid),  adriamycin, actinomycin D, anthracyclines (such as 9-

aminoanthracycline), pyrazoloacridine (PZA), camptothecin, topotecan pharmaceutical salts

and solvants thereof and any combinations. In a more typical embodiment, the BER inhibitor
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phar maceuti cal salts thereof and any conbinations. In
a nore typical enbodinent, the anticancer agent can
wheoosesaet ed fromthe group consisting of penePCEKENT/088666
capecitabi ne, edatrexate, nethotrexate, |onetrexol,
nol alltrexed PT523, trinetre
can bg 3 8?953 qm f epﬁ%{’ﬂlﬁac@é‘ﬁiﬁﬁl%Pg G SSRE A o Agthylgaleimide, O°-

benzytQARIRAbh AR cedtRally E{&%btabbépéaﬁ@ther%‘fb&@' 4B dombinations. In a most
ant i cancer agent can penetrexed and

typicab kenbrdicent, |th®BEB lalmbé@tt cib|be necthexyamiipe(M¥Y or falis thereof.

B o B BTG, PR PR B85 b dcbipgtis having

stmctd}eggdfdmmgaaﬂ,t hept ahydrate. [0075] In a typical
enbodi nent, the BER i nhibitor can be selected fromthe

group consisting of net Iﬁga@\ﬁ,rﬁ( SI et oposi de (VP-16,
VP- 16-123), neso-4, 4' buff anedi ¥l ) - bi s- (2,
6- pi perazi nedi one) (I CRF 193,Ya bi sdi oxopi per azi ne),

((Jloxor ubi ci n ( DOX) , arrsacgl ne‘ﬂ}f‘fl i d
' 9-acridi on- m ani si di de; MANMSA
i%%%i pt'f"ﬁ%r Xlﬁ?ﬁ%@.‘ﬁ@?ao. d, oxolinic acid, )
nqmpm]omg,ls ooungaMci n Al fostrieci n, teni posi de,
m t oxantrone, daunor ubi ci n
N-[?(Z79di| meL. hwatamtrm)fermhqsz&rs of N&L 4- car boxani de
t
L P T O A N it

éomnqlbl ChHarmaceutiC@BMNAcOEptBle | B&lfsﬁh&led)mo 13
eoxo- | 0- hydroxy carm nonycin; 2", -bis

pdoAs2A | uo]inomlj@n@ljapgb@teyqs a'BER ngtﬂpllyqr, @arhs- wsf 4o reat a patient or

I h
sub]e% ﬁﬁ%ﬁ%?%egélas ?g IQ&]?F o?{g))fle%a?%enel%%tﬁoplqsﬂ% éi}rsle%sée can ?e a cancer
selected 2dni8the groﬁlbucxmsrsahgobﬂ tgrofbinak,C metmopaso pdiybihad, dlymphomas,

adri anmycin, actinomycin ant hracyclines. (such as 9-
leuke%sn@gﬁqqﬁcﬁg%ﬁmg 1ﬁg1)as W}lw daelanangse c{qﬁzl}_g lymphocytic leukemia,

lung 8%1] van{j encanE %9&9&1 QSQ%%P%{IAIF @énc%t%l gg‘ncr@a%g cancers, renal

ereo any co nat1 ons. nor e
cancetsy pndrmhetﬁadtmdwm lg’astrit hancBERIliverhtahdern rhead aIﬁi&lecH‘@ncers

s R@%ﬁg I]Z%)Eé:q-r élpgwgt%g{a %Srg ‘Bﬁg&g’%ﬁl? ngc(a%%eegste q[O treat a patient or
indivit8tHAYINER! RbPlastes difGse BRNEWeGdaRaRQ, wikhA! SRREM el 88dt Y
acceptabl e salts thereof and any conbinations. In a

mb@a84] t y pincalypisabaabadement, thed3 EERbiitirisan be sdeaiedrom the group

consifoRHERY A eR RNt by VSR b casueE Ryl iv)-bis

(2,6- Iﬁﬁdralﬁﬁéﬂi(ﬁﬁt) aficRerm| & |b1sdﬁ§x3 ef‘dbln%) Xo@uHMha(DOX) amsacrine
wherein X is 0 or 078 S O S, or NH,
(4',9- 1@@Vg%a@np@e@@g@ﬁtfown p@@dg@en &, Razel ppne nalidixic ~acid,

oxolinic acid, novobiocin, coumermycin Al, fostrlecm, teniposide, mitoxantrone,

daunorubicin, N-[2-dimethylamino)ethyl]acridine-4-carboxamide (DACA), merbarone,
quinacrine, ellipticines, epipodophyllotoxins, ethidium bromide, epirubicin, pirarubicin, 3'-
deamino-3'-morpholino-13-deoxo-10-hydroxy carminomycin; 2" 3"-bis
pentafluorophenoxyacetyl-4',6'-ethylidene-beta-D glucoside of 4'-phosphate-4'-
dimethylepipodophyollotoxin 2N-methyl glucamine salt (F11782; a fluorinated lipophilic
epipodophylloid),  adriamycin, actinomycin D, anthracyclines (such as 9-
aminoanthracycline), pyrazoloacridine (PZA), camptothecin, topotecan pharmaceutical salts

thereof and any combinations. In a more typical embodiment, the BER inhibitor can be
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[0080] R represents a hydrogen or a hydrocarbon
noi ety, and [0081] pharnmaceutically acceptable salts

wo basmegf1o7 [ 0082] I n sone enbodi nents, a BER i nPCDUS2907/088666
can be used to treat a patient or subject having a

neopl astj c di sease.. For e le, the | ast i ..
selectgl sHg e e, £TREP LAY Ofs SIRIAT oV ENe aﬁr%@amalelmlde 0°-
benzy‘?@ﬁﬁin%t bﬁ‘ﬁnﬁfze&ﬁﬁlﬂ RQREPB&b1 "R RIUFBS ardd§O¢FShinations. In a most
onmas, |eukem as, astrocytonas, glionas,

typlcairémbgchlmt (te¢ BRBrinlsibitertran e andthoryhogne (MX) etsalihereof.
of TR o R BT B e o e By SR Bycged rom ahe

groupe%ﬂﬂﬁﬂi c? abf GRAfEESed, 8%icbitdbifcdNe@itfoxalel VRBHOABERE, S,lometrexol
head and neck cancers. [0083] In sone enbodi nents,

nolatrgE, jraktrdiedoPTéah thaetissaiet aminogtering Sﬁ&rmﬂﬁ@zatﬁtrahydrofohc acid.
d |
e e e S LT M)

oxoberbFHjuimanslin-9-yOnBER 1 jantindi toxo-LBbindelyaflgethged from the acid],
group . consisting nethoxy am ne, etoposide (VP-16,
pharnvpel{[p;_a@zg)lts tﬁ%@@tg andy any @oglbmpg%dllwa) meres ];ypeczll embodiment, the

antica C(BJ f"%hﬁ‘ fb% %ﬂfded( fr%':fhjegé'ouﬁ‘ c%hﬁgt'n%x 8P 'p@l%@ﬁgﬂeﬁelzapecnabme

oxo bicin ansacrin
edatrgxdte, 9-naathotdixatel aﬂmmetmhanmﬂaﬂrémd m¥aniesedi dBTSIBAMSAnetrexate,

azel liptine, i di xi oxol i ni ¢ aci d,
amindpl L1 BB ACaUte US| ReRnt G oM Ght hol domost typical

embomrﬁéﬂi( adhhﬁﬁﬁgr agéﬂ@@ﬂpf)é‘ Bélﬁbt‘?exed and pharmaceutically acceptable salts and
N-[ 2-di et hyl am no) et hyl ] acri di ne-4- car boxami de

solvaKeDAt@gof riﬁ)rkﬁaamnk@ theqpﬁrm@mmd]@an bk thqpdisedinmssalt. In an exemplary

embofPhP IR S el B S s G g "

q! - 1 Omhyeatie0 b s BhtB.0MY BER inhibitbr 'anBitBe anticancer agent can be
nt a Iuorophenoxyacetyl 4' ,6' -ethylidene-beta-D

admngq;tgr@ésqod@l gdivid uzﬁh](ljsmbléatmn_ For example, the BER 1nh1b1tor and the

antlca?&g[:e&é% 8'(191' ‘tpef %H]g Irﬂ%/sgéar%(? lg) Fr\ I B E\EI&F@ ttgg@élbe? :5@ gﬁ SSIh s %f‘%iﬁ dgo’rmulatlon.

AlterMWelamlBER atibito ayd the abticanehagealyeiniteas misistetedas af individual
am_noan hrac cllne) pyr azol oacri di ne (PZA),
togeﬂteaﬁb% 8% tlpapw@ éah Sgrﬁaﬁi%%%ﬁme&rw% alts thereof

am I&aéﬂll%lﬁmenlgg t"ﬁe 'ﬁHI@ ifhY o Aind GHD A ARG ragent can be
e B R |n I bitor can 6 WO 2008/ 083107

admirP@ared32 @0 1nd8Blesl6seqsaitaly eval'hére ahe trdeviduad up ficsd igsiestthegnticancer

hox am.ne N- et hyl mal ei mi de, .06-. )
agentbaélﬁnfﬁﬁ Pifnthe %ﬁgﬁ?ﬁﬁ’éﬁﬁ’h 2%% W&@@%ﬁm@@aﬁk gan be given the
antlcatnbﬁjr %@flt ang paridMterdd TN Such £ & RSVendu Ffbﬁlﬂllatlon or an oral
ment, the BER inhibifor can be met hoxyam ne (

formtdértloslalsu@l ahar sdfd dppgssprmylatzon ypd dhen givisodnerd#R inhibitor in a
arenla | fC Ci tlon CannlnPe Sn%l $ (}r%% afr am rt ahe Pform ation, such as a
P SohsPSTHRY Het'y BX&H E%pe0|%§@|h% oAt ek é,’
sohdﬂ@k@@ﬁﬁﬁmﬁﬁﬁn Ionetrexol nol atrexed, ralitrexed,

PT523, trinetrexate, an1nopter|n

5, [4QRSph deékgrp@ttl‘feéy,y@ SeMme lepbodiseats, thegpaRpdyibitor and the anticancer

agent F% ?é 5(?\?&{%16(‘1%35& %& {Iﬁéﬁcﬂlaé %glﬂtﬁllyr where the individual is first given the

BER Q])hﬁb’@ln 20d theq jiveazbé aﬁhcﬁnydr)ag‘eﬁthflo} axamyle, the individual can be given

0- 2- 1 soi ndol ynl| ].- gl t aric acid] phar maceuti cal s
the BER, lfl@bttﬂreaneao?ar@ﬁara% Prich h e ER g Hy ripyafiery or an oral

formﬁﬁpﬁ’iﬁj s8N hs atddd dosage formulation and then given the anticancer agent in a
parenteral formulation, such as an intravenous formulation, or an oral formulation, such as a

solid dosage formulation.
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anti cancer agent can be selected fromthe group

consi sting of penetrexed, capecitabine, edatrexate,
woredososyiexat e, | onetrexol, nol atrexed, ralitrerRedUS2007/088666

PT523, trinetrexate, am nopterin, pharmaceuticals

S thereof and,any conbj nations. In a npst ical. .
T e , SOfft PRAALEIRg At ARG HERD ERO LR B ribitor can
creatd?PAIRERYE LE&Y lo¥eatts GRRLAR! oF t8ALdparahtic8RleY B&Ss of the individual

thereof. For exanple, the penetrexed can be the
agentgli Fodiexamplal the dombaredesntiopicar pifeesrdfatie npticantéreagent and the BER

. ....penmetrexed.c be t i sodi um .t .hept ahydr at e.
inhib PGk b S et ST LG Bisto P iAo i e the BER
inhibiedttwieAnBed indBediallgan be adm nistered to an individual

in conbination. For exanple, the BER i nhibitor and the

ah®9%9hn c eFhusgepmpeunds weetghing BERt iahidéfotsosugh ap merthaxgamine (MX),

- [ at e l,at | .vel ¥,
N-erth RIS, (o R RO A bl R TR sondchh B APkt
adm nistered to an individia _Xogether in a oral
fornul ation, such as a s&id JflosadEkf or mul ati on.
[0087] In sonme enbodi ments, tyie BER inhibitor and the
anti cancer agent can be administered to an individual
sequential ly, where the iFesviedual is first given the
antifance s en given the BER inhibitor.
Fgédﬁianp{’}ée,rg?‘ﬁ)gﬁsl Q&g\lﬁ}gual can be given the
anodgncey ia@eBioiXHa parenteral fornulation, such as
an intravenous fornulation, or an oral fornmulation,

sUQ4P3hs o scAlsent fssersesenisns. 8F Noh aBfd t hen gi ven t he
B iMmhi by ' Qpn, such as an
I ok et BRRSRAP Myl Ra ) AP, Pon auch
a$0695] sol amd phasagreuficiindcedptane sqlt8@BB¢ofAl t er nat i vel vy,

[ 0 enbodi nment s, . ER i nhi bi.tor and.the ) )
TR ool Sgemp e e B GHher ROt gitte rBOHeIRP) dide abasic
site is%%ﬂllé%ﬁ b%‘!tﬂeylyaé@"‘a%ﬁ@iﬁ BepNdhyi %L@dmﬁoﬁlnﬁé §h a@rﬂ&ﬂo%y%%}ne react

R inhibitor and then given the anticancer agent. "Fo
with thx aldehede dfhen dbasic siteluabkio@ait tbfagonyen thé PeliBiktion step of the dRP
inhibitor in a parenteral fornulation, such as an
lyase mechapjemdlies blocking sipglsriuclsptiggBERal  f or nul ation, such

210@9 ol i g s%%aegr?oofdﬁﬁgﬁfé %Eﬁﬁﬁe ?(gl‘ﬁp#lfﬂﬁgc | ;tYI%Oentt tf‘l?e su straste of AP

ticancer agent I1n a parente ormul ati on, such a
endormnlehstt framereingssusoeptibleatol depvage. Amticarer fgemmumay iacnbhy binding to

.such as a .soljd dosage fornul atjon, -17 WD
AP sitsg gad @?yi@w@&ﬁw@@gf 058666 of paorRbpdirsieihipds. Other compounds
that REPSHIERN AP, siEé@eaIf'ﬂnf)I‘eQé’rﬁCz@PEﬁﬂﬁfﬂe{te@QféaH% BERnosphodiester bonds
i nhibitor can create an anticancer effect greater than

includeh #®-befizytlinglreepemace ethyli camoeoxyatfteist saminopkgacetic acid; ethyl

._indivi dual exanpl e he conbi ned. ) )
amindghaelaite, Haf AL L AR el BRIE, Adthisoqxvagage  acid
HNz(tQIT'qzbS@HECHQ?@NHQ o KaO AT HS) IS NHg-NHd 8de @O0 eS8, ) CH,0-NH,;

effect of the anticancer agent and the BER i nhi bitor

HNQGECHREH)E Qe dagales 1N O000) . E,: Qsppstatesziiedigxylamine;
2-ami A el R B ey Gram neo e ibisatlsus 0.0
phenyténedinget bflen iy @éoxpamfimy: mul a 12 4-dinitrophenoxyamine; 0,0'-(m-
phenylenedimethylene)dihydroxylamine;  O,0'-(p-phenylenedimethylene)dihydroxylamine;
H,C=CHCH;0-NH,; H,N-O(CH;);0-NH;; H3C(CH);50-NH,, 2,2'-(1,2-ethanediyl)bis(3-
aminooxy)butenedioic acid dimethyl diethyl ester; compounds having any of the following

structures:
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R ZyX,NH 2 Y Fornmula I [0091] wherein Xis O or NH,

[0092] Y is O, S, or NH, [0093] Z is absent or
woepsesants 0, S, or NH, and [0094] R represeneGI/HS2007/088666

hydrogen or a hydrocarbon noiety, [0095] and

pharmaceutically acceptable salts thereof. [0096] In

si ngl e-nucl eoti de BER, the ,erxyrl bos;e\phosphat e (dRP)

in the abasic site is r;&?? *t"'ﬁe | yase activity

of DNA pol P. Conpounds met Hax,y m ne react

wi th the al dehyde of an abasi ¢ Ssite, making it

refractory to the (3- ellmnatloh step of the dRP

| yase mechani sm thus bt ock\l_g’3| Hgl'é- nucl eoti de BER

[0097] In sone enbodinents, =SU|tabIe conmpounds can

susceptible to cleavage. Anti Ca'ncer agents may act by

binding to AP sites and pr eventi ng APE- nedi at ed

cl eavage of phosphodi est’ ér\\ibonds “*her conpounds

that may bind to AP sites andjprevent APE-nedi ated

cl eavage of phosphodi ester bgndsm, -A¢l ude

O benzyl hydroxyl am ne; eth n]:n nooxyacet at e;

am nooxyacetic acid; ethyl iy antnooxyacet ate;

H2N- OCHVeCO2H; car boxym&.“r hoxyam ne; am nooxyacetic

aci d;  HN=C(NH2) SCH2CH2ONH2;;" H2N- O( CH2) 3SC( NH2) =NH;

I\/t:OC(O) CH(NH2) CH2O- NH2;  H2 HGHENH2) CO2H; canal i ne;

H2N- O CH2) 40- NH2; O ( p- nltrobénzyl)hydroxyl ani ne;

2- ani no- 4- (am nooxyrret hyl )f’”‘ﬁ’” azol e;

4- (am nooxynet hyl )thl azol’ e 0,0 -(o- .

phenyl enedi net hyl éfe)di hydrnxfﬂ*am her ™

2, 4-di ni t r ophenoxyami ne; g(}JFm

phenyl enedi net hyl ene) di hy roxyl am ne;

0, O - (p- phenyl enedi net hyi-e éj iy dr oxyl ami ne;

H2C=CHCH2O- NH2; H2N- O( CH2) H2; H3C(CH2) 150- NH2,

2,2 -(1, 2-et hanedi yl ) bi s{ -\ﬁfﬁﬁ“nooxy) but enedi oi ¢ acid

di methyl diethyl ester; conpo ounds havi ng any of the

following structures: -18 \/\0\2008/ 083107

PCT/ US2007/ 088666 rr ~. t| rrrm Sis. .oporim. i~ N:
~Y6 -- ti B SEHIN
A\V 1LONE
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NNf, ti~fr{E . ~Y 44e" rf -4~r. ti" r Jam s'>

f1: Ir -19 WD 2008/ 083107 PCT/ US2007/088666 Ir.. 1
wa2msns3101J 1 'sf, Ci;r 5~4ti f. [0098] and PCT/US2007/088666

pharmaceutically acceptable salts of any of these

conmpounds. [0099] Conpounds useful as BER inhibitors

i ncl ude PARP inhi bi-boss, such as 4-

am no-1, 8- naphthaffnide (ANI'), PD128763, 3-AB, 6-AN,

and 8- hydr oxy- 2- mgthylasegui nazol i n-4-[ 3H one

(NU-1025) . [0100f, Cgnpounds useful as BER inhibitors

i ncl ude DNA polynerase inhibitors (e.g., DNA

pol ymerase 0, y or c)¥; such as prunasin, aphidicolin,

2',3 dldeOXYCYﬁ%QkﬂSWWQH sphat e (ddCTP)

2',3 dldeoxythyn1ﬁ|ne tFﬂgﬁgﬁphate (ddTTP), 2',

3'-d|deoxyaden03|ne “tri phosghate (ddATP),

2' , 3" -di deoxyguanosj-ne, trisphosphate (ddGIP), 1-beta-D

arabinofuranosylcytb siine (Ara-C), caffeine,

ar abi nocyt i di ng;.and-&f eomycin. -20 WO 2008/ 083107

PCT/ US2007/ 088666 [ %@1] Conpounds useful as BER

i nhibitors |nckud' Ii'gase inhibitors (e.g., DNA

ligase I, I, @r ?] éuch as ursolic and ol eanolic

aci ds, aleurltoPVc aC|d “~Protolichesterinic acid,

smertlfranche3|de fulvopbun1er|n fagar oni ne

chl ori de, andt bl omipéiny XRCCL is the protein partner

of DNA |igasetl|ls and |nhbb|tors of XRCCl, such as

3-AB, are usefyl, as BER, lthbltors as well. [0102]

Topoi soner ase || PﬁzbZItors i nduce DNA cl eavage and

ot her chronosonal rrations, including sister

chromati d exchanges"£bnpounds useful as BER

inhibitors also i

[0098] and pharmaceutically acceptable salts of any of these compounds.

[0099] Compounds useful as BER inhibitors include PARP inhibitors, such as 4-
amino-1,8-naphthalimide (ANI), PD128763, 3-AB, 6-AN, and 8-hydroxy-2-methyl-
quinazolin-4-[*H]one (NU-1025).

[0100] Compounds useful as BER inhibitors include DNA polymerase inhibitors
(e.g., DNA polymerase 3, vy or €), such as prunasin, aphidicolin, 2'3'-dideoxycytidine
triphosphate (ddCTP), 2',3'-dideoxythymidine triphosphate (ddTTP), 2',3'-dideoxyadenosine
triphosphate  (ddATP), 2'3'-dideoxyguanosine triphosphate  (ddGTP), 1-beta-D-

arabinofuranosylcytosine (Ara-C), caffeine, arabinocytidine, and bleomycin.
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i ncl ude topoisonerase Il inhibitors, such as etoposide
(VP-16, VP-16-123), neso-4,4'-(2, 3-

whedoangddyl ) - bi s- (2, 6-pi perazi nedi one) (| CRF-BOBUSH07/088666
bisdioxopiperazine) doxorubicin (DOX), ansacrine

h . | cibat
oAUt ot b P el e DG hiogRE1 PaPES 20y Aificase IR (e 2.
DNAnmﬁg%' qcif, &OUNRr & nas wrsothStaﬁdie@leﬂmolfcerlﬂcﬁﬁs' H&uritolic acid,

1i Toxant rone, daunor ubicin,
protoli¢Hestedinigetaoid, arswea)f@tnhbﬂS}@cr ifidivoiumics b bdagandrdee  chloride, and

bleony s NRGR 1 B e oG PG 4B “EpRRem of XreC sueh

as 3-A0B 28 UGl 3 BER h@la@m aowdl - mor phol I no- 13
- deoxo- 10- hydr oxy carm nomyci n;

pdO 024 | uoF eishmesxgsad binfbiters @dwﬁt IHW} @I@fﬁ@gb angother chromosomal
0 f
aberragloﬂg ﬁ&lﬁgmg s1s€’O cﬁ qﬁeﬁ@ta%x)%h%lgff\l_ I{l]’ﬁoqnds Plsjeé‘lél ne]lsnBeE}é 11i11%1b1tors also
includeﬁo@dfé&ﬂera@e {1l 1l11131bl1tf)@§ eakch asp@:pbltbshdeC(VR%p(S pUHaBhyA3l), Oﬂnééo—4 4'-(2,3-
adrj anycin, actingnmycin ant hracycl i nes (such as

butangghy it awaZIIwéyone)aﬂ@REylr 27 & PEAORPRIPR@Z0PYZ Al)oxorublcm (DOX),
amsac;ml% 4 @%‘i(ﬁﬁﬁaﬂn ﬂo%@tlpinta&ﬂ%n YA dge: Iﬁ% ; érbgfécl)lg%tg?, nalidixic

t opot écan can a be used as BER i nhi
acid, laxoBuiweaadb advatestis, catrhegmyemz Wie fostinieting cberﬁpo&ideetmﬂeoxantrone

knawn i art .~ or fter |den ifie as
daung{{iRPR; 1 OFE GrsheRner e et € b BER it DAY s udherbarone,
quina&Sne, [A¥piRldeY] &ﬂlﬁ&ﬁfpﬁ%lﬁﬁ@xmﬁaéfhﬂaﬁm?'E%rﬁﬁd@deﬁlﬂlblcm ;t)lﬁaerublcm, 3'-

conposi tions and methods wi 't hout departlng from
deamiipopyencapleblnpi I3-deagp- ROHB’dFXP)@’sent enbealineernycin] 0104] | &",3"-bis

ertal n enbo i hvention 4 \
pentafi b BhdhoSTRRRITEE sy PR RAETF T EMEETALOD of ¢ drphosphate-s-
dimetasele%‘abﬁd;ﬁ@ouétb% PNOH&RS blvearh@endttd @ 1082 AP fRioki@gte@Nthophilic

i nhibitor (other than a topoi sonerase
epipoflepfiyipiddr ) | adsigeiycias neatimemyswi ndD, [ CAROBRCYChnes t yispdal as  9-
e ect. m
omin BEPALTEAL: IS ELSRAGRE POPDL FORBRABLETFALICR sk o
campetakineandttepotamiltah nky bt ﬁsed GBER extaitors.nol at r exed,

ralitrexed, PT523, and trinetrexate. Jn a npre typi
etBHBI menkn’ sonpeeembadiments cethergianme d%mbﬁ%rspwh%b?relse@avn In the art

or hel%gﬁerpﬁla@ﬁtme ¢ el dsYnRERER AR r SRl chtd gffh@%mll tpgfhway, such as

exanpl e he penetrexed can be the di sodi um sa
DNA aatk @tcemgidrasey naaybb@l |enmthet1 he copgwsitioex @dd geethdds whkout departing

sodi um. sal t drate. .[0106] In sone
from g’ﬁﬁ%éelrj?é“ﬂtsglﬂttoa edﬁ? eBta‘?P&%?d“%G%tﬁt] can be admi ni stered

' rﬂOﬁM‘]iOS eln Qtaft QA RRRKALs 2P r&és@ﬁt ﬁl‘?erﬁpﬁ%n%nqngMe@se of an

body surface area. For exanple, the dose can -
anticapO@sig®88 50%h PCPLUSZOCT) @i&smﬁlcebéhef foomatadyo of Ai’ssmag/ fmd a BER

[ 2 baod ar e the .dose can be
inhibi it R R Yool g WS SE e BT AR RORBR s face
afers]t he ldasgpanembodinen, ab@tatnnéﬁﬁemdﬂe chrDbe 8&l6¢tkd from the
1000 ng/ n2 body surface area; the dose can be from

ZIOUPFOUSISIIBD Gfy/MemetiexeghocaPesiaie, eftHXasodyedigipsde lometrexol,
nolatr%ﬁ%g ahﬁ? ngo ”Séglrﬁf g%g&ge%g%m I%O?h é{'@@l&lﬁ@@@gdlmem, the
antlcafnbﬂml@no whn %Opél’gétr@eﬂ aand bpharmaSitioglymrBcdepthples slfsaihereof. For
examglre,e ?}ie pemetrexed can be the disodium salt. In an exemplary embodiment the
pemetrexed can be the disodium salt heptahydrate.

[0106] In some embodiments, the anticancer agent can be administered in a dose

of from about 25 mg/m” to about 5,000 mg/m? body surface area. For example, the dose can
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Antifolates are a non limting preferred class of
anti cancer agents. In sone enbodi nents, the

W@niosos3d1eer agent can be sel ected fromthe groRQI/US2007/088666
consi sting of pematrexed capeci tabi ne, edatrexate,

be frng—gg@ytt rZS)égé/{erflt )rgzi(() g/ cl)g%t ! eﬁ@cet aS;r al gt Eigs?(eeccejm be from about

150 oeh R 500 ﬁ‘r?g/ﬁ%bd?}aﬁﬁﬁ&e agaNtheCRBe M l&eﬂgﬁlra%ﬁﬁ4(ﬁﬁ19lg/m to
phar macegtl cal I'y acceptable salts thereof. For

abouteb@@ﬁpmgm thdy ga@teraeeaedlecme lsen badrog slolit QAY szg/m’ ta mbout 5,000

o BogEAERE e SRS P LR BSTELFHEDE5E M8 £ mu bocy

surfadéra‘@@ﬁ bMBRI®se tdreod Béh abeft sbﬁ&g/ﬂlﬁ kAt 6©@m%ﬂfﬂ ERRCGRFface area.
agent can be from about 1:2 to about 1:10000. For

Antifelgtgsrpreet nongimiingforgemed plassnttasticanseragentsate spmagahediments, the
bg 0,,ab i

antlca%@% %fetnorcgft;nb% ﬁc&e;dnégbl gl%egl%h% ]coﬁggtlné I%El%% (9)%681: %thabme,

edatrdx@tealﬁ(dﬂﬁotﬂex&@OIOIﬁdﬂ@xblaﬁlbmtr@fcecBEEhtrd’xbd bPT823, ta@d trimetrexate. In a
ant.i cancer _agent. can be from about 1:450 to about
more {ypigdoembedimFR). dhe pEifEanpdii denbran de apanediered and gbagmaceutically

accephidib pﬁﬁ WP G exdm let Qh@?@ﬁ%tréxeﬁo&n E@?ner aish uﬁ’if salt. In an
BER I'n g

I'tor to antiCahcer agent can rom about
exemfiladyOenldimbiwithe ferb@rexethear b the dobdBERsaltriwptahy dratet o

antj cancer agent cap be from abo : t o about
IO T b B eRer R AR bRt BER BPINET EnAtsancer agent can
be frdd¥88%ut A8 olBofif PTOERP Utor bxg@pleOrABUHBER #hibitor Ro Bnticancer agent
typi cal embodi ment the BER i hhi bitor can be sel ected

can b drom abreit drHispatwondilHPi thg refio ofrBERoEMoN &0 ermc)mcer agent can be

tom Bl AR Pl Reor e R YL NP ush T ARG SR g be fiom

aboutNP4 3 {oydboall : 1008m dhtide 6f BERN@hBEB: tiitlhhr agéit daf be from about
nmet hoxyam ne (I\/D(). 0108] I n sonme enbodi nents, a BER

1:5 tq gieupil tSQP ths raigmphBERdpRIGItPIoANtiSMNgHEZENS GRif be fieft akat 1:10 to
abouteg%gtﬁg Ireﬁ[o Eﬁﬁaiﬁﬁlbgtg oo d::n#gc%{lce? taﬁe anptﬂect?&ﬁearboﬁtg?% ‘to about

ypi ca I cancer agent
1:40; oarhehatis ef BERe@hibitontd fheicagred dpert @ars bs ffiongatafut 1:20 to about 1:30.

In a {) gg}é{ rplggg 1me%ﬁgt}eeg§figgllélg%ltpgﬁ:g% | gisg ec’[epl%t@got%g eg)ﬁglﬁpe consisting of
methé)@hglﬁfer ?M%/&T N %{Hyﬂﬁﬁéﬁﬁhé‘ &ab%%y%&ﬁ%aff%fﬂ&%&m' 5&eptable

piritrexim trexe
salts th¢iSpf @nd &y c(om‘tﬁnedlohy dima Brometylpydal émbodiment, the BER inhibitor can be
hoxobe %@Jﬁé qui nazol i n-9-yl) net hyl ] am no-
methqxygmy) indolynl]-glutaric acid], pharmaceuticals

sqbics)t heredm@nechta&RId TR Qﬁlﬁbltdmlsaadmﬁl?stéréﬂ”lﬁ 3ln amount
ermbodi nent, the anticancer agent can be selected from

sufﬁCtdnétmﬂialppedunmrsasc ihlee effecpeﬁ@t angigeRrer egapeci t abi ne,

xat nmet.h tr X et r exol nol.atr xed
iﬁf({ﬁexe@l rol%rre ﬁlgt aentlcancl%f ﬁ%%l{[ cran e selected from the

grouppib@hmegﬂcbfc qieﬁle&aketds Ei}%&ﬁﬁﬁn@n@d@f&aﬁonﬁbﬂl@ﬁbm& lbhetrexol,
ypical -22 WD 2008/ 083107 PCT/ US2007/ 088666
nOlatféﬁW@dﬁlﬁ’é?ﬂed Bhb 7D dnisetresgentmppitopa, ééﬁe@ﬂé%@éﬁt@hﬂdmfom acid.

al! bl &;
DA i S, ARARRLE . R HREBTR N SR orq-methyt-1-
oxob@lﬂo[ﬁ!}qamakany9 y@l’l’&d@dl]ﬁﬁﬂﬁo-ﬂhﬁoﬁ&?ﬂeﬁlﬂebyﬁq gh&tarlcbe t he acid],

di sodi tahydrate. . .
pharmaceutlcaﬂ sa?ts t ereotlzJ any combinations. In a more typical embodiment, the

anticancer agent can be selected from the group consisting of pemetrexed, capecitabine,
edatrexate, methotrexate, lometrexol, nolatrexed, ralitrexed, PT523, trimetrexate,

aminopterin, pharmaceuticals salts thereof and any combinations. In a most typical

2.



[0110] In a typical enbodi ment, the BER inhibitor can

be selected fromthe group consisting nethoxy am ne,
wetwpositode (VP-16, VP-16-123), PCT/US2007/088666

meso- 4, 4' - (2, 3-butanedi yl ) -bis- (2, 6-piperazinedi one)

1 CRF- 193 a bi sdi oxopi perazi ne go or ubi ci.n DOQ,
embodiment. . fuﬁgpancer agent can be pemetrexed 'an. armaceutlcal acceptable salts

theredf?’ I%r aGlahPlayiiR nb&ﬁ&?éx@@ n&subt ofhe B3R idndide; THANBAdxemplary
pazel li ptine, nalidixic acid, oxolinic acid,

emboclmmbtlmmemetrcmsin@m’omhmdmdlum@glt hegsehydrateeni posi de,

b
{’ nt r%ﬁ.‘/gﬁ“ﬁ ')T/‘Ifﬂil:ta&ﬁ B(:FF% étlhﬁ,blEoé r"B%Q% Fﬁl éed from the group

cons1§t%%}bhoﬁ§i’ralﬁﬁﬁé)rlﬁoposﬂjél gﬂ@l% NEP-B-12! infek 1884 -(2, 3-butanediyl)-bis-
ep! podophyl | ot oxi ns, di um brom de, eplrub|C|n

(2,6-piparagingsiirien, (IGRE- léi)éarﬁ ﬁ@d@mmﬁ@ﬁ@lﬁ} néoxpgubicin (DOX), amsacrine

(4',9- acq%%?a[nég?%)éﬂlgﬁééé{/fg@ en?aﬁ?ﬂ}’cﬁl n, AﬁﬂSﬁ , d e& 3%18 ine, na11d1x1c acid,

oxoligt uaoll| daowdbidkin plmﬁlnh:ﬁhﬁmﬂ -Al, fostr1ec1n ten1pos1de mltoxantrone
dlnethyle |podogﬂyollotOX|n 2N e g Iucan1ne sa
r

daunqrybiginz g N- %r ey pmmodhyl; qﬁaemeﬁ %a %’ﬁﬁb%oéﬁ%ﬂ@& d)merbarone

a S '
aina e b H G o e AR Bfrfbicin, 3
deammariHnatrpledino; Kﬁ@@mbd@dqdphaTnaceutlcahnmahy@n t her eof 2",3"-bis

nd conbj ons.. In e ty i cal, enbo \
penta GO BT FI-foy S aHid5EE- DB ot eUREPOHS ¢ he Ogr oud -Phosphate-+-
dlmetﬁﬂ’éﬁl‘p%Héﬁ]ﬂ'o%to%t @N&M&Hﬂ/lnglu(:me ety el @'ﬂﬁo@iﬁate@%pophlhc

benzyl guani ne, pharmaceutical |y acceptable sal
eplpoﬂmélofd),ancadalﬂylycmnbl mttnlomygm | Da msghracyolipgsc a| (such as -

i t.or can.be. t hoxyam ne
amin R RRSVERRO pira g R 2SR R e Ph e iflcal sais
theredfeandBi0¥Abh oMY dmOg he itgsic4Nbodi®dd]l thed BEROIBIbitor can be

enbodi nents, the ratio of BER i nhi bitor to anticancer
selectgdyefiome dbe  greun rewsiatemitoft nethexyamag (MXpodesthemeleimide, O°-

benzy C%%H@L? P}r}%%tdg tlgéllﬁggé F&Bgeﬁ%lﬁjt? tliér%bfaﬂltd' ﬁl?ln&o%l%lﬁzgﬁag In a most
typlca'l rdmtimdtrmmt theaBER ciahibgor agebé nelioxyemineoMXa oo uhltsd tHebdeof.  For
. mn 1Z\bout 1: 500; ratio of BER inhibitor to anti cancer

X

inhbitoF 63A beydehotyasmpe hydrogieride MXp0o00; ratio
Of[Oﬁﬁf | nhy s%'tﬂ@émﬁé&ﬁ@ﬁﬂscﬂ’@q o @93 ﬁﬁ]&gﬂ)lt%?tcf LB AR Ykent can
1:5 to about 1:500; ratio o Itor
be frommab@mniceto @ge’nt l@@ﬁ@ ki"ﬁ)rfexamphbwtb of BER inhitateo e adticaBcer agent

can be ?rgm %}%‘)&}h? 21to 0111‘[ 2@0 E%tthl_ocr)f;g%lngFhll:g?rnt% gﬁg%};@g%%p catt)lebe from
about 140 £ el-’b@ﬁt 1:90@ RS SMNGER lﬁgﬁlﬁsr t6 @ﬁu&%céﬂégmﬁtaﬁ u.l)te ffon? Bbout 1:450
to about 1:30. In a typical enbodinent

to abuiHi K1006y ra@amf HER gihelytasdo faommn@ﬁeaggnm @oﬁ‘u@mabpwgl bfto about
metho N-eth Irmlel

: 500 B STR he ol etk S oo e 1 ogue 1:50:the

ratio meERthlandr toamlc@m hﬁ@ﬁlc@iﬂ%e ﬁld’m abawmriel 3 ypatwat 1:40; or ratio of
enmbodi nent, the BER i nhibitor can be net hoxyam ne

BER (mjpdyitor] tp antipgaeert3gsnic §in Srtfemmdeut 1{30etBrEmYtnkp®i tlora typical
embo@i%ﬂsnp ﬁlenﬁﬁﬁquﬁﬁgbpgan Mﬁl@c@gdt aol?f?l thﬁ%ﬁé@i@b&@ﬁn gph} ﬁ%&yamme

enetrexe or exa
MX)d Nseublylumlaailde O%n\iﬂgﬁﬂﬂﬁd QBﬁﬂIﬁiceE’WIUSﬁﬁéﬁé‘tQB 866 thereof and
of penetrexed. In an exenpl.ary aodi_me

any CB’@HE‘(“P%% ding mopratptial mERdimsH. 4 ?ERhlé‘B{&’éfHK/ 83t pg methoxyamine
(MX). In a most typical embodiment, the BER inhibitor can be methoxyamine (MX) and the

anticancer agent can be pemetrexed. For example, the pemetrexed can be the disodium salt
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[0112] Sone enbodi nents provide a nethod of treating
cancer, conprising [0113] providing a first

wo 20081083807 on cont ai ni ng an anti cancer agent anBCHUS2007/088666
second fornulation containing a BER inhibitor that

can be adm ni stered separately or as _a conbi ned ..
of pepisirazfidat ?'6 R0, e’feﬁﬁ%]/ %EW‘@?‘PPWgthﬁrPe@EP&‘jeéﬁ‘f g Hgnhgefisodium salt
heptaM¢dritecancer, wherein said cancer is resistant to
treatment with the anticancer agent alone or in o
cdobi2hat i Bemeemhodimisets paenideamethodaydrenisng canodr] jmprising
admnistering.said first fornul ati.on and.said second
PO 5t P PR B i B AR Sl ARAP 8t @ second
formul @fdidoatdififg aBER hihitafoe Wikt cah bs adidlinsReed depal ALY Wr Ak k@Bmbined
can be in a anmount that when adm nistered to said
ﬁ”““%@b?@ct the anticancer effect can be greater than the
anti nce . . i t . i . . .
" S UhE 0 e L MR R0 B s
to treAORPY Wik tiRrndtdrcendear alodgemnh coibantion withathdrhatighoeimgents;
consi sting, of penetrexed, capecitabine, edatrexate,
mbO HS r exadnainisiesingspidhfspt forpylationsanssaid ssepid fogmplation;
Plﬁlzl%’] t r%ﬂ&%fn@ﬁ@ﬁﬁoulﬁrﬂf %Btﬂ?gﬂ Brmul G RGEY E6@NDS said second
salts thereof and any conbinations. In a typica
formudativmdiameret in & reowm ttha antearad nagisteredc@mnsaiesybgave theeartidancer effect
In so enbodi nent s, .t he _.second. f ormul at.i on can
can be, gieAter Hian Ahe PRancsh FIFEOF ed TSPERURYSRAIPR® gr oup
COOEI73t i NG imdTBRBeXMRM N ehd NP folBhdd BB 8bMbER an anticancer

0 2 .

06- benzyl guani ne, pharmaceutically acceptable salts
agentt eleetod Enoh dhy gonbi vensisimg. of npemetraxsilc adapesitabidienesdlatrexate,

t.he BER inhibitor nb t hoxyam [0118] In sane .
meth A e Soh e it c AP B LR e (el Ly o rdgnopterin
pharmde@icdRSRlts tHerdof @hd aRPEd mBiRatidhsMn by A WinbadEkht B¢ BRticancer

body surface area. For exanple, the dose can be from

agent 138 he paEngigread b samsuamixpiomesfs.nihe seeRndsiprmplation cam comprise a
BER [P S80S LR O B AR 038 PGyt

O°-behgnapim® rtharmakotidall0QQeprailaRaho dyersafr fmic enyacembinktiens. In a
. dose can be from abqut 900 ng/n2 to about 5,000 ng/nk
typw%sa@Oéw&h@ BER iphibites capbemetioxmingom about 200
”géﬂ%lt 0 %% e ém Erlgcé,n@e R ncébhrg(e@t‘:&nat{ee&l;miﬁi;ste}aﬂn a dose
dose can be 600 ng/ nk

rom about 500 ng/ nk to  about
of froboabpus Bf frer®” ar #wut 5J0A0 stie’ bodyoslirfreatiea. tloe example, the dose can

antj cancer ent, ca e sel,ect.ed fromthe, grou
be freip AARE PO BF 1o s ae e Sttt ToigiEen g from about
150 n%ﬂi_ﬁlh% BE3tR560 P bs&XQlrfachatedt 1RXRGe cdrPbd rb@d®dut 400 mg/m? to
523, and trinetrexate. In a nore typical embodinment,

aboutt 1980 amg/tné dnde surézg:@ rareag dre dase cpe bre fijoax alepua 60 mg/m” to about 5,000
phar maceuti cal cceptable salts ereof. For 2

me/m QPR i b RSB i fim B 3 G EE i gLt o0 gy body

surfacrar@X eNfHealoye edntedi 6@ AbotsO0RENRE texRAt 66mmaant bwly surface area.
di sodium salt heptahydrate. -24 WD 2008/ 083107

In sopeTiKsionTrto she GHticqngar agent (¢a8 dresclasisddirpinths srewe consisting of
peme{r@zeld,o &fpegglgiﬂep héda{rg%e,t %e%fe%gt@f: qu@ggﬂ)tl, %’I‘dtrexed, ralitrexed,

PT523, and trimetrexate. In a more typical embodiment, the anticancer agent can be
pemetrexed and pharmaceutically acceptable salts thereof. For example, the pemetrexed can
be the disodium salt. In an exemplary embodiment the pemetrexed can be the disodium salt

heptahydrate.
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be from about 1:2 to about 1:10000. For exanple, ratio

of BER inhibitor to anticancer agent can be from
wW@bwensilin?2 to about 1:100; ratio of BER i nhi bi PO¥/US®07/088666

anti cancer agent can be from about 1:50 to about

io of BER.inhibitor.to ncer agent can
bég’lrlg%m a ejen) lmﬁla;tsaf@sdﬁtwmﬁg%om%}bgpmo “CB%“F?T agent can

be frdnBbRI 119X 1ot Podt 11 6GRS S orageMpleC AfioRE B MhaRRK ko dntRah@r agent
about 1:500; ratio of BER inhibitor to anticancer

can befrent atwah 1 Betofabowh kb¥utratio aDBER inliibiter to: a@t)camhreagena@andae from

aboutolf (E E%gbntgio S({)(S %erlt {9 of ]gﬁktlﬁa&? ertP %gt?%}nc%%%e?tﬁ%% rﬂﬂo Iborm ?%c}ut 1:450

to abcﬁﬂtll BRA00Efatid IEBER amhitieorfs QmicRed aghhi2éinte @BAWbodt BO.to about
In a HégEcal enbodi nent the BER inhi bitor can be

1:5005 gqtioce Ronhtbﬁ@retqun@e@Cébﬁ%qnétcmhée donh gy dykhiorgbout 1:50; the

ratio (g%@%R 1%18tt| CaI ltlgét{yeldg engﬁaxpﬁé‘ﬁhﬁ%@ﬂ{ ﬁ]ei to about 1: 4}1/0 or the ratio

rmaceu acce ereo an
of BEIDhitlhlbhairl t@nﬁmchﬂteﬁ apg@fteah el ﬁaﬂn z&debOdel(DEt@t abouhe: 3BERIn a typical
i nhi bi tor _can be met hoxyam ne . [0120]. Sone

embodigtsathpeRER 1phigPHeANabs R ¢roee @rrmtﬁh@a%f?%cqzlé%%& of methoxyamine
(MX)CN'%yﬁﬂar‘&nl[l&l%iélbeﬁ’ﬁﬂghﬂilﬁ‘@ e(ﬁlaf‘ﬂle{cghtléa@l %5‘[5151@ salts thereof and
containing an’antic er ag a secon
any cbmbmatians. oln x owtatypicay eab&kRennhdBEBr inhibatbr canbdenethoxyamine
MXadm'nistered separately or as a conbi ned
( )fornulation [0122] selecting a subject diagnhosed
| MWZOF anC%me Elqggcﬁhleﬁgrﬁr&h% §Heﬂﬂ)d5(ﬁ't1@atf‘1ﬂ% &incer, comprising
for ation and said second fornulation; [0124]
wher2di n tlbrevmlnmmﬁr&bffoml@tldnu gantaifiog ol aaticangemagent hed a second
f .sali
form TR B8 hiAC FEMGIpr B T B o fref Reolfy TR Bleombinea
form@dtfemct can be greater than the added anticancer
effect of the first fornulation cont ai ni ng an
an®122nceselesaae sahectidirgnegadonish ¢aceiil ati on cont ai ni ng
(;@FZ%I]' nhécﬁﬁlhﬁ{enn%%aﬁ%%rstl fBrﬁShﬂg{t‘? &W&id‘&@&&d {o& aEb%St
f ation can ¢ rise an anticancer ~—agen
f o4 he ghauip the mﬁbﬁﬁtldfgaldfﬁrﬁdhﬁﬁwlmndah@ embtuabjf R&d second
datrerEF met hot r exate, | anetrexol,  nol atrexed,
op

formylggjqn; Gaa n aAmount that; Wra@%gp@ter%on@ﬁ g,}bi]q?t the anticancer effect
can %h?fegﬁ%? ecr‘lﬁﬂ E‘EA gdéég taﬁtlé 84 Ofre@NGE #YY ﬁ&@%hﬂ@lﬁh&g%onﬂaﬂnng an
a typical e e

I nrent e anticancer agent can
anticapeﬁmgemd thd secemh@rmuiwdn nemtammgt $hBEB eclohdor.
nhi.bitor sel ecte

f ﬁ@% at | ]31? Cang%ﬁ@é{eﬁﬁga}& F b ﬂrdg(ly%ltmnngan( mprlse an anticancer

agent Ns8EO¥d ”beﬁll rfhéiegrougfic@ﬁsns%m glé@nbé}ﬁetrd%ér rageitabm@l | datrexate,
acceptabl e salts thereof an conbi nations. In a

methatiephisal lcmnﬁwdolcrermplattﬂ@éeCBERahltrﬂﬂem t BFS¥an thmetrexate, aminopterin,

pharmaﬁﬁnwgi{? sn]ts %ﬁﬁ%)? cilﬁmlbcgo R (?ng?g? gge[?]l%;]aﬁ emé)gg en(tﬁthe anticancer

agentfda@ mealb@hlétregéd nmgh T’Egnfeoerﬁiﬁﬂuﬁlel’fts 00e seednilfopmdiatishiich@@Bmprise a
area. For exanple, the dose can be from about 25

BER ipjjitrgpr ﬁ@eq%ﬁpmzb@gwglpmnwmg Hfungthewapyea(MXhN-gdglmaleimide,

"> EAPe Rl MR cplT TR ST B B 1n e
typical 2mbodiment the BER inhibitor can be methoxyamine.

[0126] In some embodiments, the anticancer agent can be administered in a dose

of from about 25 mg/m” to about 5,000 mg/m? body surface area. For example, the dose can

be from about 25 mg/m” to about 200 mg/m? body surface area; the dose can be from about

150 mg/m* to about 500 mg/m* body surface area; the dose can be from about 400 mg/m” to
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WD 2008/ 083107 PCT/ US2007/ 088666 about 1000 ng/ nR
body surface area; the dose can be from about 900
worguos@s11e7 about 5,000 ng/ n2 body surface areaPCT/li82007/088666
dose can be from about 200 ng/n2 to about 1,000 ng/nR
suafa e area; or the dose ,can be fr about 500
abouw&ﬂﬁg“&/al e g HE eyaeeﬁ?@eba%ﬂ@% e gbout 5,000
mg/m® BHQFUTRRLE Sreal 1R RV EAPNCREMABBHE 2RARRE 188bEGL E6LT MEM? body
t he ‘group consi sting of penetrexed capeC|tab|ne
surfacgchaga exﬁteeiosmrtwt frem abeyt 308 meg/mé sotboun 6VAMESR dehdy surface area.

ralltr ed ndtrlmetrex
tn s oS B AP ARl o C e 4 RE B drt O afie fgoup consistng of
pemeRETEL I @p6eltadlR, PhRIEREE UhictidtiekateC deRbaB R, SRldtS®xed, ralitrexed,
t hereof . For exan‘pl e, the penet rexed can be the

PT523i seddiituimesenate. |19 armeefpical ymbebisernieiile aiiisancer agent can be

pemeﬁ%@ ﬁ)i)ﬁlgrsnga?r:gu e lggsng)ltefo%jéat tﬁe%«%fl Oﬂ%g%&%ﬁég %epbmtetrexed can
be thd ms@cnnmmncen afgeahplaanembaliheanthapemtirdted dan bableailisodium salt
: 10000. For exanple, ratio of BER inhibitor to
lem%%FWEancer agent can be fromabout 1:2 to about
¢ fn he @ fﬂﬁk inf{drer
é gﬁ)m (’jl]tnbOlIJI%é]c ellﬁgght gmg’gﬂoh Etlé 8 r at %%gt%oF@%%gan%rAgem can
be franm hbdoit tldY totaboant :il 6@Hc d?oraeganplepamObxf BHEBmhibouto dntdaOcer agent

100 o of i bitor t.o anticancer
can b, ot Soh Hzaoppaih LEML frie o BER AR b phienganpe from
aboutqu(BL%%bbﬁm BoG; Qﬁtlé 8 @Ek'lﬂﬁ&@(ﬁfto 868 &M eREah BT AP MWBut 1:450

to about '1:50; he ratio of BER inhibitor to
to ab@rﬁtlu H¥N0eratiqpd rBEI% aﬂmb;@rfto enticaborrtagentiGnthy Epwwbout K§;to about

1'500'0£h ; hg?norg?(];lfn% gr Q%Iagtg%agll erga‘rg{-g%tocal%ntg | Fr?r?lgal f gfl 9?6 to G80ut 1: 50;
the ra@BRIB IR AMhibiRe BERtitdkEDidRE c4BPe BOntedREIED foodbdut NEO; or the
rou&ycon& sting of methoxyam ne g

ratio o RER jnhhtten thiagtcange: st Ganduealinem @bowhki?Griccehout ¢ 301 yn a typical
emboaﬁ;r?e%ml?ebﬁERSﬁhlkﬁo} &%rﬁogelfkﬁgd @%&y %F@J t%}rn'sfgﬁ i 81” Hleﬁloxyamlne
(MX)me- blthylyrmﬁelﬁﬁde ((l\%enz{d@ilé&ﬂl]le Wtrh&feuﬁ@db@caccqﬁtaﬁlh e;alts thereof and
current enbodi ment s the émexgect ed Shl01WI ng
any ce@ping{ipnsgER & AT Pk exbedi BERcighibjtor ﬁan Be methoxyamine
(Mx)conbination with certain anti foI ates to unexpectedly
reverse resistance to certain antifolates. Thus, in
N8| m t Angthpr sbectroddhe eurbantliembndisient fsethe unexpected showing that

certalgnﬂiggﬁ@g&tcgé :?1(? ngﬁgéﬁagﬁgengpﬁé‘ﬂaﬁ? 2{5/{}% certaln antifolates to
unex;fe@deatyewieps%n ge%madggtt@b%ﬂt&n PLRESIERES TRES e Idh- Hn@mﬁgl preferred
replication. Antifolates are distinct from other
embodineanty, ey alpien@tal@@tq: anti¢racer dpept &can avfifdlate apicapedriagenlr These
rocesses | met abol i sm Thaqseo

f
antifof S TRRTR, PR 4P pdshs  BeGhid TARRNs® Hsclll

Antifblaeh Wl rgstinbU frofObthet ‘hémekht@pédtiesiidythad ehes yatt h@&ﬁsrupt cellular
(TS). Interr u&é@on of fol ate- dependent process

procepsga dy ol ed npiodse metiualismp| These |1%U%@eapl@btt@§|<§ %fate dependent
enzyn'i(%pll X r%’dngé Vﬂuqltﬂl)g hﬁrﬁ?elrdla Itélklﬁ]?&)kfﬁet%gntglg Cﬁg%) b &Ite?{ué)ltlgn of folate-

‘ment
dependeiitl P@0ERES bgdasnto irspropéBBIA adpbivitich: ﬁld&ﬁlﬁbpid@ﬁf rdpidly dividing

cells, gleﬁ{r;lltu ljélgcgqqlt():glglé nt 2In}o gge,\égwogg%eﬁﬁ M?leg_ Oat % g‘%%h faob oaln!u}n%tabohte

antlca%célo%enﬁgtb\éﬁ%@n %B&Htl :328P1:500. In certain embodiments the ratio of MX to

antimetabolite anticancer agent is between about 1:10 and about 1:100, between about 1:25

‘fl repqlcatlon

and about 1:75, between about 1:15 and about 1:40, or between about 1:20 and about 1:30.
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and about 1:75, between about 1:15 and about 1:40, or

bet ween about 1:20 and about 1:30. -26 WD 2008/083107
wEANBSA0D7/ 088666 I n addition, a second antiPENUS2007/088666

agent may be admi nistered prior to or after the

aonbi natiopn of MX and antinetabolite anticancer
In addjfjghia e e &P T rpl&f?éerf"gml] toqr affief fhegombination
of MRBRY Bl bIRO AP AgE! ons provi ded herein my be

in any formwhich allows for the conposition to be

Pharmzageitidak Compdsitionsa patient. For exanple, the

gi@il ti ﬁn 1@3%63 gli)grlemaeﬁzpe{tg(i?%p%ﬁt@n? %m\/é%ed f&ei(}lélllndm%; be in any
form %ﬂlﬁ@malﬁi\ﬁﬁfdrc’cﬁe |c6ﬁaFélﬂﬁ®n ¥ boadhidisteteiabi O patiedt. alFor example the
topical, parentera sublingually or buccal
compasitip pgLi&e in theciorm of \aa‘eg?@wahquwhﬁrdgqsr(f Banaospl). @H@rts@lﬁafhle routes
of adﬁlﬂ{lﬁ%%Bthlﬁa%ﬁ?l%d?qfnﬂa@mn' 81%& utggl%'flls %Q&H{e?ﬁe(g%zrsub}mgually or
buccallpy, r abhv@rahongstal, vaginat ehﬂCﬁhkranasﬁI r die akah ,parenteral as used herein

intraurethral, jinjection or infusion techniques._ The

inch@ﬁ alUREHBRACUE AN eCliitp dRT2VEBRNS dNiFyPYRSHAL ealtr@ateagl t igtracavernous,
t I Arhe0

inraich @k AP LSl AECAERLE of AR SR LS (b emaceutica

compasmm iiefiormuConaesi a4si tnslldvhahe wictive begredidms mogtagreddthe@in to be

o BT R 05 SRS B S By e it e

admitiftbfed 8RO RichORkBIRETorRf 0OHR & mBRY &’osﬁ%@'ﬁﬁ’iw %e@é‘ fdrh&ample, a
invention in aerosol formmy hold a plurality of

tabletdwende umingde dpepsojnit, randnotchetings péame ethaopr éempounds of the

. isclosure.rel ates 1o aar ceutical conposition

imvenfigf i RERERy BTl Rl AERHEE surtace: act i ve
agerso, CRI hh@hér ahelt) et SpresedX CdifileHteS relgf® 0fohh Ngharmaceutical
agents, suspension agents, filmform ng substances,

compaHdoR 6aMPRYNS ABxsieloaraly agsepmbleosHsiasaBFiGYe 1geakse SRR éﬂuents

B ROTRRR SEhB0, DS, By AL oLl 1T couin

assistpligroracetibiraébn drereofaand adoenbend disbleded fierein. evcasmhblde carriers or
in Rem ngton's Phar euti cal Sciences, 18th Ed., Mck
diluenss, frj tgf,rlap@medlse aﬁ‘a‘é’g@ NOWPAN )“maqmt €4 artg an are descrlbed for
examfl%l@cfhr RO Ao shFl‘ia?an céleﬁc‘?éﬂ%g@m'tﬁ‘ Edt SV Phiisking Co., Easton,
reservatives, Stabillzers yes, sweeteners,

PA (19¥4yr avlugs ,is flhemponateg adgemt by safetendee i itise entuytybe Preservatives,
.provided in the armaceuti.cal conpositiqgn. For c
stabilZERr e, St BRSO o RSB PR B H Bt b ogided in the
pharn{hceﬂiﬂ/&lf BXMPENTA. CF&Céﬁrﬂﬂ%/ sBEuRdBeGoAS, RCEDRS ¥AY aM& Ssters of p-

ddi ti on, antioxi dants and suspendlng agents may
hydrorziebme@ a¢id gayi besaddat o rpem@atlwscohlml gddlélgn,e rgtioxidants and
ateg%all hatl alcoholsb

suspen 1n% GegiLs. may b IL\;(& agena(rloussuc:lp 1men s {fgo%lé’ n? S, tsglfuteg aliphatic

alcoh8ls 24relthe 1iké Yislyel usz@ds e@idcelaos s agmﬂ;ﬂ bliddbse, blughde, lactose, starch,
anhydrous silicate, magnesium al um nate, nmagnesi um
crystakieH sl piosatraangitahilight anhyglyousriskiqage, anagnesivm awminaty gnagnesium

metha%ﬁi&ﬁfeuglu% ep[gn%g?thetf’c l&mnﬁﬁf %11 %r b&mﬁlﬁ C&?F&ité"msodlum acid

rogen h clum car b oxyne ose
carboﬁz[td, ¢aﬂI&uﬂnIH§)€lr@y phbqjhaﬁaedalamnewb@xmmyl cﬁng]l@@@lalﬂmthe like may
stearate, talc, hardened oil ﬂd the |ike may E sed
be used. as excipients; magnesium stearate, talc, hardened oil and the like may be used as
smoothing agents; coconut oil, olive oil, sesame oil, peanut oil, soya may be used as
suspension agents or lubricants; cellulose acetate phthalate as a derivative of a carbohydrate

such as cellulose or sugar, or methylacetate-methacrylate copolymer as a derivative of
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snoot hi ng agents; coconut oil, olive oil, sesane oil,
peanut oil, soya may be used as suspension agents or

wo aisiogHNt s; cel | ul ose acetate phthal ate as a PCT/US2007/088666
derivative of a carbohydrate such as cellul ose or

ar, .or | acet at e- net hacryl at e copol yner as
poly G R eSO FS SUSDoD 5087 R CHET Uebgb TroaaBBaates and the
like n{%@/l‘tié\ﬂséﬁ’ﬁs IRYerRPNUSEMsas suspension agents; and
asticizers such as ester phthalates and the Iike

misllitlé usEle taem s pbayensiLbitalaggernositiopd 184/ tdrhenimlrmf a compound
osition" refers xtu

disclogB oG “Wih cEherS SRR FRPpp Tt Tigh Cnalb gl Girrids  The

pharnfe@BRWAE RbMpoSiHEM facilittdsUgdthinistatiG@ T tﬁéseorﬂﬁaﬁnd to an organism.
harnaceutlcal conposition facilitates adm nistration

Multlglfa tf:qli@qg@ﬁgfﬂqmmts@r@g agogwershexistyp ithy gt @cludiign peunes limited to,
oral, 1 Lecf\gﬁn J&c?stog parer e‘?alC AP ? g)g:q g&(ﬂlﬁfls‘[f ﬂoh h%hgﬁrn%alcg%tlcal compositions

udin

can aaﬁ BSOdbtalﬁaf ®pt ehatling aﬁﬂhpbmmsc‘arithadmgahﬁ:t oaborginic acids such as
Pharnaceutlcal conposi tions_ _can al so be obtalned bg ) )
hydrochlgeie i dgide oRyBOPRE G AFHdi ndYiyEsi @ck  Bitganpeidacphpsphoric acid,

methahdSifod aclfty %ﬁ{%ﬁggél%hlﬁi AR %tolh&%sﬁ%&ﬁ@h&d aé%t'hgyhcs i 3d e like.

acl nitri’'c acl OSph rrc acli hanesul foni c
ac[OtBZ] et héime serinf O‘nameéCldelﬁnqzs- totheemes ud:dmpmmda‘d]latl fac111tates the

salicylic acid gnd the like. [0132] Th er
incorgRi e Seq eI oD BLATEhaF o e i RETEE (DMSO)
is a cérﬁﬁl@ﬁ@q{t@tzbd) Barfibr & 1@ OIRALR He D'bfg@ak‘é%'flnﬁtﬁ roréa‘n?c%!ﬁﬁpouﬁ@i into the

exanple dinethyl sulfoxide is a conmonl
cells qrttissucased ap argansm. as it faC|I|tates t he upt ake of many

or, [ und |nt9 r tissu of, .an .
oIBEEN ¢ SPRBREAIRIND gbiliks chEpicht S K Rul if Bager that wil
dissol«@ RO WBRIBowHd Bt ﬁfﬂerleﬁ el ab hadbilel the HibISSANKE ath® form of the
conpound of interest as well as stabilize the

comppinsl. o grkémHisyolsed iny bufferiedh sefutione afec@%b@dn@ difggntssin the art. One

comng)i f;ﬁSLe\ﬁeguf{fé}?(ﬁ%lfuﬁ{fqb]?%%ﬁlht%% & yeh ?%JS% it, mimics the salt

ents in common y used
COHdlﬁOﬂlSUt)f tomas bdwak pisaice tuffer esabsl cSﬁldon&olbﬂieapHeoﬂ 4 solution at low
m. cs the salt. conditions_of h n bl ood.. Si nce
COHC@BHFW@}S %Bwﬁf%re%gﬁueeﬂéfﬁrﬁlwmq%fé%ﬁhpg ogich pefivigrpfgrcompgund.

o gf%gt r afihORn « ﬁ'rgl{nﬁ&ﬁgr ik ﬁ(ﬂ%” ?é’fn%g Hl_lﬁfék bt 8uenbhat does

ical activ ty 0 0134 e term
not abrpgeystlmlbmgoglaall agtiwity et Iabpe‘tlesj@fthmesmaowdr rier or

t that does not abrogate ogi cal ..
Hﬁt y Jgﬁ P‘tﬁr@ﬂ%‘?’%lf’%lsco&fp Hang ?ﬁ%E?F@Ler?‘bf%]beﬂ‘?@lmmred to
a hunralﬁqfa@iaﬁtewrls@ abr l%qjmﬁﬁadehﬁm cHBD6LiliOROWhaE ehdy £8MiREd with other
adm ni stered t human patient per se, or 'in

activephharedieotu a4 maqonﬁmml@gltharm onkeirabdle ¢reyjeraoe exdipient(spi tligchniques

for formll}lg{ﬁn% cf %(Yn(lzlél% edl he eC)QCI?)éPI to%ggm nfféclhorf)htc ?ornalg%Y be found

in “Ré@InEudnad Pﬁnnﬁeamdnsaeﬁieﬁ atn{gdk Bliblismﬁgqm‘prwtkﬁﬁ Pof, 18kEedition,
I nstant application may be found in "Rem ngton's
l990Pharrmceut|cal Sci ences, " Mack Publishing Co., Easton,

P@O %J[atbleofbutes ?fgepdmlllggrgﬁ n ﬁﬁkt ?rg lcbllje[t Qﬁclﬁ de Ofal rectal,
aam n stra 1 on or exa de O rec

transmucosal, topical, or 1ntest1na1 admlnlstratlon parenteral dehvery, including
intramuscular, subcutaneous, intravenous, intramedullary injections, as well as intrathecal,
direct intraventricular, intraperitoneal, intranasal, or intraocular injections. The compounds

can also be administered in sustained or controlled release dosage forms, including depot

-28 -



transnmucosal , topical, or intestinal adm nistration
parenteral delivery, including intranuscular,

WG assHENEOoUS, | ntravenous, intramedullary injBCI/US87/088666
as well as intrathecal, direct intraventricular,

i ntraperitoneal, ntran i.ntraocul ar
mJectmfaee S PUTRR% R%E @%mak SRl flectEniiansRosy graghes pand the
like, foF ﬁ&ﬂ’dﬂg@&i aﬁ’d/oF@rﬂEdI (28 Lled 288l Baskiod ‘a§§‘gleedgt@frﬁi%ed rate.

i ncl uding depot 8 WD 2008/ 083107 PCT/ US2007/ 088666

i M9 onBhe qgwmonicsupenpeompasitions of dhedenesamt invention may be

i ncl udi ng el ectrotrans t atches, and the 1|ike .
manufaghSed' 3 GonBnRE R RRACkOwE e &0 Ronfis bF SorgrtGpal gmixing
dissolRTr2d et AtiNE Hrh@etmalifd Idligak e, @ﬂﬁﬁfsﬂ?ﬁlguéﬂcﬁﬁiulatmg, entrapping or

conpositions of the present invention may be
tabletfpgprfogesse-ed in a manner that is itself known, e.g.

b ns | n 0

ﬁanu at Ilﬁﬁar&g%\gﬁgéel g«gﬁ#o%&ﬂ ﬁjr u% ?1% ’a!cx&rd ce Wlth the present

1nvenﬁd511€ &S whaAt ben@rmelatadap mbﬂ@:nﬁbnaltrﬁdﬁnet bding o OlCmSI:‘eelﬂlysmlogwally
g@lBS Phar maceuti cal .conpositigns for use in
aCCePHOLO FUEAE e MR NEhRXPHER R AP 2LRVIHES BRIHAS!iFRlg PRReessing of the

actlvefcgﬁgﬁ{lﬁdsqgtd é?QthﬁﬁtWIQﬂg{:ad el H%Me&%ll?r PAef formulation
oglca acceptable carri &r's conpri s
is dependetpne)nnsth(amhtauﬁ adinan stesiomthosenf asny iof ai’(eewp]ﬂ-dmewslterglmques
.of the active compounds into @rg&gratl |ch1§an
carTiefsy ﬂicm.‘gt}tm%/u RIS y’ls wt&B 2ot ?rs‘aﬁ) ingthe art; e. g, 1
Remi 8@@@%&%%%&&ﬂmlB&eﬁ&%ﬁ%o@é admi ni stration chosen. Any
of the well-known techniques, carriers, and o
e>[@13ﬁi] entISlJW&sblebe cusde asepstsdt abICQnaﬂIﬂloasl dpraresy stihed as liquid
solutlgt&s 8 ensg‘cglgv golid[ Eﬂglé]sumﬁl%]g Cfo P0 (Fcllé‘%o% gn%]gsi)%%sil%lb in gguld nprlor to
1n]ectﬁ>(ﬁn\6€rh"s| @nabiohPr MBitalfle tdxTpichss hied Wbt ex&MPIEL WaRS, Qlline, dextrose,
suspensi ons, solid forms suitable for sol ution or

manngls p@polﬁmitlﬁm qlbwp@, E@dl@lin gletamiats), extteinm hydiockleride, and the like.
In addlt ' S'lPrh% g hRRRR Bhﬁ%{a%elﬁfc b cﬁﬁ@ 8%381@3'11% ntain minor
I né extrose, manni ?OSG CYI %I n,

amouﬁﬂsbifmontoxﬁoailmﬂmrglsubmég sucCly as Wet’t&lgMgéﬁtecp]deulfféeng apehts, and
In addition, if desir t he |nhg§table
)

the like. .
the likg, :‘?I}i‘lélé’&&‘?a@éﬂc"@@ﬁ%‘b% byfTeisdnchage: g%%rﬁinﬁt Himigd to. dfskms solution,
Rlnge‘Pfs '391'[1{19?1(' QBWSldI@g’lé’alsgﬁﬁﬁaBﬁ %, Sﬁi‘éﬁeﬁﬁed\’\eﬁﬂsbﬂﬂlon enhancing

agent s, ering agents,
prepafiipss ﬁbpgaampllé Yiposmpa),idyebdouttlized.s i ncl ude, but are

ted to. Hanks's solution, R
ot0 o1 of g Db SR pn B G PhperhaliiPBespraisat b Fgrer o be

perm&@PdBRSEY POusellif BRI Bth@Rgo{ f Or exanpl e, |iposones), may
be utilized. [0140] For transnucosal adm nistration,

péWetlr] ant Bhaampmlpr:alaﬁoernul@tl@mﬁefom arardngqralt airhiaistrpéemerag. elly bolus
1n]ect1,oo s mff)a‘éilnsugﬂéll rhé%'lo% érrlcgwim %qgl]te&gsgﬁ%hh n?%)g%hegl% e goenlillgou%lgs in water-
solubROtdif. 1 AYdedrallp, SlispeMibrisnUPise abdiwes tOpounds| Hehe be prepared as

aqueous sol utions of the active conpounds in water-
appm@aﬁta wiily inisetaen saersiaal Jutabledpehisic salyeats arshiglesiipdude fatty

o sGAPREUR T8 BE SRRy 3y RPLGREAEL Sl o o o, or
synth&/t&hfaﬂyexld re@iew;lemé}atat; yethyl oleate or triglycerides, or liposomes. Aqueous
injection suspensions may contain substances which increase the viscosity of the suspension,
such as sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally, the suspension
may also contain suitable stabilizers or agents that increase the solubility of the compounds to

allow for the preparation of highly concentrated solutions. Formulations for injection may be
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oils such as sesane oil, or other organic oils such as
soybean, grapefruit or alnond oils, or synthetic
w0 ato89sHeT d esters, such as ethyl oleate or PCT/US2007/088666
triglycerldes or |iposones. Agqueous injection
pensi ons contain sub tances h increase t.

prese%pégbgplg 0 gn,sq}%p éthgrlnB?]u es Qi ihmy 1- QsgiCqRtainers, wit an added

prese%ﬁ%’xyl@&&ﬂ%osﬁﬁﬂ s #hRS@ke SRMFOHAE as Qfsp éid%i%;n% Addlutions or emulsions
Optionally, the suspénsion may also contaln sui tabl e

in oilyt abiakiguess svenclesg eamds majiagontaie rieaselatone agentabivich t as @iSpendlng,

.t he conpounds .to al | ow ratlon of
stabil g SRTROHET A0 pedoh o AneBiii S 1 B o sty poweer
form RE constiPutld @i@@gélﬂ&%ﬂ@qehm/e%@&ﬂé PPBEEE frep WAt cBsteiule.
unit dosage form e.qg. anpoul es or in nul ti-dose
c a4l nergof el radahmatd@m the sempourdsyean ppgormulated readily by

comb&?ﬁ?@ aEﬁ\QencSon@ﬁPa%ﬁh %Hfrﬂlacg{tﬁllfgcc%gﬁgﬁr&ﬁh eﬂss WFII known in the

I ons or S1 ons eou

art. Ut daByers endbid fhef@fntpa)luﬁdmﬁ/tlﬁgﬁmtﬁloﬁuc fbe&‘érr&ﬂﬁt{éé@dltﬂge‘ts pills,
stabilizing .and/ or dispersing agents. Alternatively
dragegs, Capegsy BAWAY rasth éﬂppwrﬁés i SHIRsHNABY ang Hieplkeg for Jral ingestion

by a B%ﬁ't& Wel QBat¥Y IT’her%é&}eor z E)S%ﬁt%tfblrﬁ £ offl usS &h eobtained by

yrogen-free water For ora
combauing nhetacaré amompbhedsc enthosvlds eseipicog 6ptrcmallﬁt gdndmg a resulting

. . readil inin he a tiv ounds W th
mixtuf AR BTy ML B SRS oG GTReF S GU s, fedesired
to obt@r tablokCd? &é’g‘e(e'c%fe% %‘ﬂﬁ%l@ ek&lﬁleﬁ@rﬁ%’ Up 9§rti‘%tlla¥ MRlers such as sugars,

i nvention to be fornulated as tablets, pil
1nc1udjngga@tp§e waresel regnm‘qol qmsd@ltog @b@ulomr@p@aﬂ@isu;pph es for example,

nsi.on th r. oral on a
maizep SRR RRR T ol ol e il PO P Pl@epy merny!
cellul@geal Hﬁcﬁoﬁﬂﬁo%&m@ﬂl&ﬁbélﬁﬂoﬁy S0t Ni Bﬁbémnemylwmlose and/or
compounds with solid excipient, optionally 8 i ndi ng

polyvr@mrmhﬁgne RYPLr éf desiedpdistisesating peratsymay actsifed such as the
Cross Bﬁgﬁjggﬁlm o&)ggf)ﬁ‘&j&fena%fru o} %gr ﬁaaa%ﬁ L)f %rﬂaﬁ heIl ]:)f tsu%]l as sodium

esir ain et’s ragee cores. Sul
alginaex Cc Dphgetdrar &¢ provigelr Witk shidable todtings. s Forieitis parppug abacentrated

ncl udi ng | act ose, sucrose, mannjtol, or sorbitol; ,
Sugarcs@ﬁ tmnés@%%@p}ﬁ@it WMI @ax tpPEenalhyo pordginngira arabig tale, polyvinyl

pyrrofé&ecfj}i;jl :aart]rby}‘g@?%el S%@g %leﬁé %%éty 8 tﬁ?ﬁ ?ﬁlodus.s;uﬁécﬁcquer solutions,

and sintedbteoorgprio pylveres bykelvmllt Iuktoss, lb@stuffsmr pigments may be added to the

car boxynet hyl cel | ul ase, . and/ or ol i rroI done
tablet B SREeq Coaplies b (eni Eitichag /o Ehnt b e R S RpiSig of active
comp§md@s%st r tiis %ﬁfp‘olsé %%Qerﬁ%ltédVé gxll sdzwi&fal Ih@!;o BE us@Palhich may
or al gInIC acid or a salt thereo such as sodi um

0ptlormllg|q¢ataen gun arpbic, cde. iy pyoelident, earbhpd gel, ablyethylene glycol,

and/or gf aloxl r la%gllle(sg §félt1 \?\ileag %on@) eg %{%aagf?%o}vss?% gn tchllxlﬁnt mixtures.
Dyest@ﬁmoa'p%khhéms ﬁl@if Be aB@ddytel tAy kablddy br @labelofRitingafdd a@akification or to

ol yet hyl ene gl ycol, and/or titanium dioxide,
charaﬁa@éﬂfgffe@@r EAMRIAZIONS R ACtiSGi gprENGAERI ¢ sol vents or

S t g n
SSVURE RIS, RO Y AT s
CaPSUtUS rha:decdffageMme s Dvelldsf doéir e@ﬂiecbcajibmlﬂatﬂadél&f @Eladatand @ plasticizer,

ur pose, concentrated sugar

doses For thi
such §%|g F RyP 10k u%pua%hfﬁcwpﬁﬁlﬁs CHHEPBAN ﬁv AGNE apgfedlents in
admn&ﬁﬂr@ \91'?:1@91191’ chﬁlaQ ’lao%gey&'nH%’ s s 5@&‘[&11@95@ an®Bf RBPLANntY&kch as talc

pol yet hyl ene gl ycol r titani um di oxi de, l'acquer
or magoktutmonsratandd.sopticablle svatglaavre $obofe magsubes, thelaceme compounds

may be ci%s%ll’v%a'or suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid
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Dyestuffs or pignents nmay be added to the tablets or
dragee coatings for identification or to characterize
waledoBesant conbi nati ons of active conpound doSBGI/US2007/088666

[0143] Phar maceuti cal preparations which can be used
polye&)&rl Iyn L u e 1t2calf Icsga&élme lf‘r{%gzgemgc? aﬁfkg%h@atgns for oral
admnﬁitﬁa‘ifbh%h&ﬁﬂ be n§él’<§s|%1 &Ssufhiie %r%hcl%drﬁf?ﬂis@ﬂah% The

push-fit capsules can contain the active ingredients

i hO14eddirvi xFerlelmltddrmnllsu@trons tleshcampdsdmme sey fakether ®rm of tablets

ch .as pr | ubricants such as talc or

) ta(ﬁches,V a}
or Ozﬁ%%eﬁ&r §¢ dhrRE” 5%8 m?)lﬂﬂerronal ly, stabilizers. In

S @b 145¢ apsEdresimihiR@atdsit by ﬁhh@ﬁﬂ@@ Uﬂh@ %omﬁ‘@ﬁnd%efofj LSS &c¥Ring to the
or suspended in suitable Iqu| such as fatty oils,

present; iyemiiopagrafdonreniently dejiveed ingte o2 8@/10@%9@? spray presentation

from g{)bﬁ ze})/sglﬁsg%@ge Iga)e ldM%é;hﬁ,ﬁP]‘igglé{ |ons or éﬂo?@llam ¢&

d1ch1c&ddilfﬂﬁbﬁirﬂeahan@ntr&:lhwbﬂhdismbmaﬁh:)Scﬁ@ﬁérowmﬂabﬂoeﬂfa@é &uledn dioxide
adm ni stration. [0144] For buccal adm nistration, the

or othep pyjtsbler gasndn Hwa@%\fz%a PIESUGPRReTPsql Abg desage Brit Py s glstermined
I I e
by e L P oL Capeu it 8Rfdes ol . ecatin
for umﬁnaxﬂun@ald:mot heufft@seny benfeemuiabed aomainomgy e mposvlet ynix of the
ver ed | t he form of an aerosol cl%r ay presentation

comppiy bl PO BERARE St o4 IHEBSIT BN W b the use of
ar 61116:] abl gy P REIAIARY  hefeif-are VAHBIM %th%JCE&’t?&P%BlB@ﬁﬁ@ﬂS well
trichlorofl uoronethane, dichlorotetrafl uoroethane,
knowgafbdhe dplmxindecutical etthder suses abite igelede lintradeelagadetrahsal, and
iy B SHLAE STREE Pari i GRT08eL BebafT Pyl he ant
Pharn@d®@itidal c&APSIHiGE RAGhteRcha dae®rPinchRledagueds @shﬂﬁhlmtd)golunons
use in an 1 nhaler or insufflator nay be fornmulated
of theca@ﬁmpwm@ms o Watar-sphuRledpriphaich @p gyrskiois. anin gellan gum (Shedden
p g e targh
et al nﬁgtﬁe{:{ i scl Se?aﬁ)egqbﬁ%ar%g H\}’gfcl;ggﬁsa\géﬁf?rrgchUt [ %Ql%'émdogwa
210(2£)OﬁD-GSI {i%06%); V\/&iphthakﬂ@V\ﬂoﬂnﬁnéﬂﬂS phystitivA@eu t |s@@|ensadms f ouch as
uses that include.int ra?cul i ntranasal , and
micropaticulaiss; eygaonHEng epp! p@éwrtl%{tﬂ parfelse thak ire syspendedeigen liquid
S raf lysk rt c
ca e Rt o Ve ol e e o catpid-soluble
formubphink alAdinc ets al. uPr@n SClirof BivheRact BV244BAPAUNRY),i md microspheres

oSTN85 Ty S, 5 SSBS, foBy ions

referelﬂb!éir Oé}@l $hcb eﬁéd eﬁerﬁh b qg?ér@ﬁ’c!e‘Wﬁ oﬂieﬁaentlretles Such suitable
(2):101-3 (1996)) %t hal m ¢ oi ntnments; ophthal mc

pharngiggtpmqls faomlationg hreagostmftgn@pérp[rq:fgmbm &)gmulated to be sterile, isotonic
ric rticle

and bgﬁu %g %ta?lﬂy gxrds %ﬁjmtg)rtp Cararrrln%ﬁ;euﬁgag ca%pf)ﬁ gg ?or Aatranfsal delivery

may &84l inclRh@rdesobnd spliyd )ofRa- ﬁ@p&r&@gté) §1muldt@|1fﬂ AagyubésPects nasal
fornmul ations (Al met al Prao in. Biol. Res.

Secretgy: 141SgE (MIBgppCe QﬁleFﬁl%lr@gWe%Cé@n (Werdigghesed 'in Remington's
, 1 n | @r,

PharIJa%éut?c%i "Sci %ces l%t%f‘l e@d dbg/g/aé:@ nlél#??lg%l% 8 %fae?)gh %eAS (1990% which is

1ncorpd‘mted rblereat od rhtéfeabﬁ ibyts reefiere rang well-kinevn tetios¢ ekilled in the art,

i table
su1tab§e ormu ations are most often and preferably isotonic, slightly buffered to maintain a

pH of 5.5 to 6.5, and most often and preferably include antimicrobial preservatives and

appropriate drug stabilizers. Pharmaceutical formulations for intraauricular delivery include
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pharmaceutical fornul ations are nost often and

preferably fornulated to be sterile, isotonic and
whegoBesadr f or stability and confort. Phar maceur@TEE2007/088666

conp05|t|ons for intranasal delivery may also include

dr.ops nds ays ofte ared o sinulate in
suspep g O IR} o5 BpI<al GRS 1B{aGsa Qhahiitipger such aural
formuPIMlinchidel gflijdérlﬁ%hﬂ QaterAs di scl osed in Remington's

Phar naceutical Sciences, 18th Ed., Mick Publishing

C¢0147EastBlma cmmﬂsomay allsodh ﬁosmuiamdmmwmat edmhesiegns such as

bﬁ refe %? I ts ent ? ..and vvell-kﬂovvn t.g[) tfb(%se h
SUPPO§ ?“‘Tse%f ‘ieh 'RB e&F‘PaS es%i F%‘H BIEG T PIHANBH SUBRPRITGRY Jfases such as
cocoadfulit@odtleripegidad! y isotonic, slightly buffered to

mai ntain a Hof 5.5 to 6.5 and nost often and

pl&F48] abi I addsiande theformudatisns dresqmbéé Srevaysiye sheagrinpounds may
o PRARERGIRYSA s 0eheDIlohaln  SUBLIBGEANR, fypuoons may be

admin¥Pe2Q 08y Oﬁﬁ)lﬁllatRﬁT/(deZQ)&?ﬂﬂa8@16&1taﬁdd>$1pl§n$r Qﬁﬁarﬁﬁﬂzularly) or by
oi ntments for topical application in the ear.
intrangseylaningectigp. é%h faw@mplq ARG EIERGUSHE maﬁaedaem@}wé é?YthnSUItable

polynﬁl@ 9{0 h[)Qly}IQte ﬂq?ggf;u %BTQ%S FRYmBlsR ﬂ%nfa‘afz{[ﬂfé‘tﬁe gﬂ) or ion

conposition supposi tories 0
exchang¢ EﬂStI‘JIS,OCDT efsrspmigly solghle delmmtlaremfmgemmpiee At & spraingly soluble salt.

ito uch as ocoa.b r or ot.her
SHORRT ! Gk RaRSRb I Coutunfor S bleisTagh fssh L sagier may be a
cosol%% §§§t§ﬁ‘ doRbAYKE Ub%h%ﬁl alddBoICQ %%ﬁlgﬁsﬂﬁ)étanﬁla%@[emlsmble organic
formul ated as a depot preparation. Such |ong acting

polynfesy and ait rgresusrabaspe A@dmrrmnsuépkyantbwtﬂmumt iatthe Y PLY go-solvent

systemh}ngg#v}giaﬂg th?lﬂ? %k? %//VO{) gaf%g}(ﬁlcgg a éf a{ehtg(ynpolar surfactant

Polyssﬁbmowws ai@Y5 5SDE Wi hBletiyRshe i1 db] SO0t alalie upP@! YdiBhk Gn absolute
drophobic materials (for exanple as an enul sion

ethan@ln tygalbe pthabitrep@itipys of a eersolewthsstpen meayi he vaped gensiderably

w1tho§ip§<§slhﬁgllné 1@%' Hx@}lﬁy qg{i ltc%@&f %rl(ze@{ac 9{st1ﬁs§ %plﬁgg@%, the identity of the

co- sobzempmnﬁmmema 1843 babhréedp Har ermagpld, i tldr 10@Ftokieity miaypdiﬁ durfactants
cosol vent system conprisin bengty taI cohol nonpol ar
Hiegsan

may B jrsed disiiad ot QlaY $PE ien 810 ive Yethénlf‘al%ﬁycol may
be v O BIEape s AT LR PRk PURIRER Gyl potviny

pyrrohdmey indadtbertroiars 8¥pullyvacohartdee nmgrspbﬂtmmte ordeatbsmt

IR P2 Y RSN S i

compBiRROMbY Q{éserﬁf)lo%&o “ISPOIRNRE MUSERNIRY 28 Wl kBSwn examples of
consi derably " w thout destroying its solubility and

delivarpxvebiaes ehapruerefors hydrophehie tdmgmr(éertanh@rgmemts@hvynt@fsuch as

ame SRS B0 RORRRS PBYeRIFARL i QBT vy
Addltldiﬁﬂ?adleodonﬂﬂaﬁm&-r@ 8&MMred: Biging raaﬁista@lfed&‘elé@seoﬁystem such as
pol yet hyl ene gl ycol 35%/ be varied; other

semipsTaRAbIp Atattes qfotojidehyiraplipbiceprlyawerpepiaining dgetherapeutic agent.
Varlogg %ﬁﬁlfn’nec? rd] ase ﬁ‘glltel\{é@)ﬂave ROeEh (els{tagf?#h e %{gd%u%t Q@ll %%o?y those

sacc es nmay substitu xtrose.
skﬂled\l ih ethélam veﬂuyt,alrxeﬂheIEaﬂed:apMey nsays tdepandimy ohyttieiopdhedmical nature,
ﬁr maceut i cqj ) )
release the compounds for a few weeks up to over 100 days. Depending on the chemical
nature and the biological stability of the therapeutic reagent, additional strategies for protein

stabilization may be employed.
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conmpounds may be enpl oyed. Liposones and enul sions are
wel | known exanples of delivery vehicles or carriers

wo enoslgdnophobi ¢ drugs. Certain organi ¢ sol veneGT/E82007/088666
as dinethylsulfoxide al so may be enpl oyed, although

NI S eSS e e ot th AOn syt teioF by i by agministered

us1ngSté@ltnﬁju@§Gllefl%n%%ecostlﬂ%"e%ﬁor&k’l% R4 ins@elaRer rRakheple such agents
matrices of solid hydrophobic pol yners contalnlng th

may her@papgutqdon@momes\/aﬂl mpdecsles tpadsprtdn e lagegoas solution at the time
fli nater%als.ha been & é Qlkshed and are Mﬁélrknomn q§n "
of lipp3puecaforiogtiqn a1 inGorqrated frito thy AGquEpYsIRerigT o JAGITRQIRUI] gentents are
both pRYectcdePEthe @xRal hdtfo-&RaBhesht AR BeGuse lipbRAsE L with cell
conmpounds_for a few weeks up to over 100 days.

mem Tpeneri el o therkalseonkne o e bPoiases oay be coated
with ast%ﬁﬁ %%c)éféc %ntfblag o?g‘% ﬁ&?s?iﬂa va{ ﬁ?g?ﬂgeted?‘fjodé%i' tglge%l lfp sele&tlvely by

the des'ir%dV@gRIOOSAE&BQIQ/E}PCEM&JSB@&?S{)M@%ganﬁd)hﬁ)lécu&geﬂnh\ﬁ be directly
i.ntended to be adm nistered intracellularly may be

adminigtgrediiafaseByaisi ng t echni ques wel | known to those of
OGNy & 1Mh t Sef@ & into th
R Al A or, GRInoSHO MR mal 10 1ARERbAed into the

pharnplceﬂémt cbmpamtlmue@llnsrrsmk/dyl cmna(hiltld)ﬂatﬁy,t phamaoéutical compositions

0 tion are. in orate to the aqueou
may QPG W@ GUYBHAIONS O Brican afsr DlsGaRruGs o Deigtic agents

MethddsPAhenRihEsNal m cro-environnent and, because
1 posones fuse with cell nenbranes, are efficiently

dd9153¢r edThamecampdrads oF Iphmwpmta@hpomh@siﬂimpd@@yr@e rdynityetered to
coated wth tissue- .c antibody.. The |.ipesqnes .
the o} T cond Pieo BB SRSl RenpR Y oty 8P R Rstraton
includéeSdri&ith QKkIgRd). (aﬁlaﬂﬁrm@falnml phoughredrhl gp WEARKORIhEch administration
or gani c. nnlecules may be directly m ni st ered
includest adgpigisiratiett |1y . capels 2 fabiidigranyital SPraver et o1c offter such forms;
) o A0E SRER. SR 0ROLPALH. S, LG il mraurvl
mtraoadldr tm@m&Jszilyor phanntada] ivbédh mﬂpmﬁraﬁmmmludﬁwdrhmlstratlon as an
conblned Wi th ?ther conpos ns that contain other.
aqUEQUR S EFBHPTLcAb P! )ﬂPéF@ﬁ@é*PPcoréé% K8 O ayy SSPEPY. suppository, salve,

ointmBRMHPItR rlﬁ((e' Q%E@%@l‘?’%r bR GENRR Hgﬁ‘ bec%ﬁéd@fgeﬁhﬂg@ﬁlritoneally,

conposi tions mnistered to the pat
intravangusui mabﬂnesqmmws infNoderdalhy, t mltlgmémtakhpl asracdpsniatlipodgraspinally,

intras‘%gl}ﬁ?lgﬁm ntilhgﬁ %gh}l? H%ill}l%?f? %Jlgﬁ PREP ﬁﬁﬁﬁ%@h@g Ia@rﬂl(ms)tratlon locally such as

by 1n?:@ffbrﬂ lggbEdt iPhe fengl BE@SrdBRNABA S, gatbzodkpbf‘ nﬁﬁl@ﬁﬁahsn as well as
let, granule, spray, syrup, or other such forns;

(e) ad(rbf}lsta@tmnrtpsmléﬁ jas deerhedoanpropreate oy tiospef Hilhipsthe agHorkringing the

I Nt hr al i ntraocul ar,
Compf"f‘ﬁ r&lta% aﬂvgntl(‘?'n lhhot? gad’f?”ﬁdmhé{%ng tv%l ¢h admi ni stration
| pel3agles Pighinatsiticat i &ﬁn?lﬁltﬁms afiteslys uSpRIAGhieRaticN include
oily preparation or the ke or as a drip, spray
compasitdpRisw e fhe aghivg engredieis pasrontinedre apjapwuny @ffectlve to achieve its

1ntencfegr9£%5§%r altﬂeotﬂfr\ét/)&ltfcgll rf %f‘ﬂa&ﬂ/’e %&V%ﬁpﬁaw S%’Gbllnds fhsclosed herein

erito ravenous
requiried tas adirseratill ydepémt oradrehiotil dfyadmimiktradmp shd §pé v an1ma1 including
huma}lntbregl?gp Itrrégtleldy 'and the physical characteristics of the specific animal under
consideration. The dose can be tailored to achieve a desired effect, but will depend on such
factors as weight, diet, concurrent medication and other factors which those skilled in the

medical arts will recognize. More specifically, a therapeutically effective amount means an
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intrasternally, or the like, including infusion punp
delivery; (d) admnistration locally such as by
WO pposositon directly in the renal or cardi ac arPel/Us20097/088666
by depot inplantation; as well as (e) adm nistration
topLcal ly; as.deened a late b pose of skill pn.
amoupip B Exippdisk"BRERYT 4 PERE GURPBGHR SR RREe PRI OAL discase or
prolohd e sGRMNAGE thd shb; el:ﬂ B’élﬂ@tr&d‘[&ﬁ UBetetr®hRddn (ﬁ*ﬂh@ﬁﬁﬁmc‘aﬁﬁ‘leffecnve
conposi tions SU|tab for adm nistration include
amougiospwsll tvithns thmeambtlhg cdghoseeskilltagr sdihenars especially in light of the
ampunt effective to achieve its

.contained in.
demﬂ%ﬁ&%aéggeBhgﬁggéwﬁ*ﬁe therapeutical ly effective anount

Of[OISE? CONPRUNase ﬁBa&fP}l' @ﬁﬁﬁerﬂ%%ﬂé sKilg&Uinr 8@ 88 tde dQSRI in vivo
wi Il depend on the route of admi nistration, t he ty

dosaggftozhei arministered andl e PrrtiselAr Mg ref &drn@als%ﬂonawdl tVﬁg’ depending
upon %@/ dere a@“ 6551891%%51’11%1';1& Ceg%sttgg eﬁpﬁb'r u‘?a[}l d%pé)\\;lgﬁjse Employed

and tﬁe%pécﬁﬂc afst efot ,wiith thésk| coagpands are &n@rbyeﬂ actTh¢ Sleamination of
di et, concurrent nedjcation and other factors

ht
effectiy; fqﬁag%lsg%lsastﬂaaq is dbe flpsaghievelraugressprydpraghigy¢ the desired result, can
L%, I
be acéec%?ég%?{a%gy gﬁ%%ﬁll@tﬁ@ghé hgﬁl n& r%ﬁ"t V\Brtﬁ%gg%%ng@al IIﬁr’ethods Typically,
humaPClAIS2QPTc 4886 66 pradvotsrdre obmoenpmiuatdowef dashge Eevels, with dosage

revent, allevjate, or I|orate S ons of . di seas
level BFi% GRsspashy UpH e O aR st 1t RG] CRLeTBRIRY. FAtiRly i viro

studiePRh g B%E@ttbcé@tagﬁslﬁls'éﬁﬁ’ H@EE% léﬁlﬂ ‘i:@tlltbé/ oie(fdfnﬁﬁfsiré(ﬁon SR Eémposmons
s wel hin t he capabil g those skilled in th
ldentlﬁml by elmtrcseat mgthogds USlwcstédﬂls ¢tephagmacaldgichl dietladdssur e
ed herej 015 adi | nt to
és?i. Il E\ld PR hf”ﬁ% a?‘%‘]naﬁ?é“ essef"’é’ﬂ’hfﬁlonF & pﬁ%géaé p{"éiu"ts are
comnﬁﬂc@ﬂz{’ﬂlﬂglﬁf gofade &Vdlst Wah @asdek @)léingrdeﬂi‘éﬁi@d%fntﬂ the desired effect is no
adm nistration will va dependi ng upon the ag
longepaghigited o @dyaismads gfﬁe%%éap@gart rdgtdogage ey {?&B@ wrib(r depending
upon ﬁ%@gﬂg@ﬁ%ﬁ% glg&/ glg ethee ng%tltcngd1§$ﬁ(ff f elérzja?nﬁl ?srag %9 be between
aboutefl 6 emidrvgastideagead | Bdelnsg/kg Haddyi sveidhe gosagelyl BM@JeSn about 100
neceﬁgary to achieve the desired result, can

microgea i) héd BkenBodk Mgy i Mlterratiyply desases rrwt phebased and
calcul@ﬁaﬁr@%ﬁ HeOg-Gad aﬁ%h@l@ﬁba‘ugﬁf pés%'d!sﬂétoodﬂ)?%e%lf%ﬂll Alkhe art.

app fcati ons Of pr 0 uc are commence ovver osage
I ¢0E7$ wWheé edesgademulaionl roeiengf | avowiemsetbn il ddmtge for the
red effect. i s eved. Alternativ acc ble ...
pham?aﬁewe &OmQPE}HP%Ss O?éﬂe OIS ('JtheBtl%%tCﬁ‘E)et? RhQrER T j e Sndividual

phys@%% azed, b@%@spa@lfemaﬁreoﬁal%ﬁat 59& ofg. t PRt US| 1978NS$n “The
dentified by the present nmet hods u5|ng est abl i shed

Pharngﬁtsahgec@bB@w ebTherepdudids’, whixhsis hetehy manerparaed hareinrey reference in

s o5 S0 FRPLY SO0, B8 S04 9. PEGANGLS 8L S ppee of e

comp8a66eadeihiserbd lo the qbaﬁ@ﬁlcﬁﬁi e &ohegiout 5.5n6 1000 RGPS of the patient’s
achi eved or adverse side effects di sappear. The dosaq@
body wig{ght-ahbe desagaday, beceipesiaiong or 4 poiestHéVaOsinase seten ar hy course

of onglrz)ﬂj I‘L{k’ &aﬁ? ranglgq{ee(i%f ﬁf(‘g}?eg étgs%} ng gfhsgﬁif%%whg%(ﬁgﬁﬁl g@%ges for
compugidgtiaye peaf estaiislyedor we kastatoaiet cohffion/mihe rpogieﬁﬂ‘ﬂ’nkgltamdwill use
those égglgg Og?‘g’%fkgog%/ dg/sealgesh E[hat aret ggtgvaetegl \e/ﬂgcl)l}{[ (Sj (l)"SA)aagnedSS(l)T(?%, El%re preferably
between about 25% and 250% of the established human dosage. Where no human dosage is
established, as will be the case for newly-discovered pharmaceutical compounds, a suitable

human dosage can be inferred from EDsy or IDsg values, or other appropriate values derived
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cal cul ated upon the surface area of the patient, as
under st ood by those of skill in the art. [0157] The
wex@sos¥ior mul ati on, route of adm ni stration anPCTHUSHGB088666

for the pharnmaceuti cal conpositions of the present

i.nvention can be chosen by i ndi vi dual. hysjci an .
from ity W@ df' YHe SpdiFet qgal&%%g}uteﬁ@ts( S, o SHcagy studies in
animf$ at. 1975, in "The Pharmacol ogi cal Basis of

Ther apeutics", which is hereby incorporated herein by

r d0ER8Enceltishouldibe maied that yhe witeridingaphyissidnawonldf lerosnbew to and

whentS relingts. Rtexiht. o SRS ot RBo R 35F i Ay Sy fysfunctions.

Convéi’@@lyt the-abtehdind @ﬁ@mﬁﬂﬂ k@uf alkb&ndRttb @BusStreARENt W0ehigdr levels if
dosage may be a single one or a series of two or

the CHmCél Gespense] Wefchdot adegunte dpreshvding: trpeiey) dayldie mggpigide of an
admnﬁ%ﬁaggcg%&¥ (1)% {h%cngaq{aggtﬂe t ghvelea %@%Cogz?t%\%? hﬂgﬂi’?%h t{le severity of

the cdnd@tfin @Qfé&r@wmziﬂdl torthe tdige pf eddilstiativenthoRewrity ofis® condition
those sang dosages, or dosages that are between about
may, {r esgRpl. Boewuated én B%ftéfr%@dgrd peeRstip cxHugitononothadyy Further,

the d osagg%ﬂh5§g§§éﬁg*§ gggm'ngPV?9be t ggﬁggga%%?%H$PWeghgand

responevdfythed iistonealgohtiphtar Agmegtahcadmcwajeoundst dscsssed abbe may be
human. dosagﬁpcan be inferred from ED50 or | D50 val ues,

used ig,velgrinary MeNFiBkri at e val ues derived -34 WO
2099983 1R &l th@%@&?/d@ @@@ll HelRBrinthedi 3o P dRfo- Byndrug basis, in
vivo studies, as qualif K toxicity studies and
most @ﬁﬁeas,csmye stewale@tlpns rmrdmgg ¢ [dog8] cant bes radkd Blee daily dosage
reg1mglﬁ§o da Et yﬂ%eagfptr% gt m 3%9% r}é r?XC&B{%Te \é,?l%é cr?ge of Qé%%v"e&%’ 0.1 mg/m?
and 2eda)‘nnmg/ﬁ1t2 rb@tiy QOrfadtCare® teﬂ&h}@ lof ¥aél a@v@an ﬂémﬁu AgditsIRSbetween 1
Conversely, ,the attendi ng physician mou%d al so know to
mg/ma @n¢; $P0 tﬂi%%\lt hedy syréachiagener |day.elos exgmpleeme(m niocl0 mg/m? body
9 )
surfacree'ﬁg {;'esr cfiea oﬂ%tr gl%ggtﬁze{n?satgg é{ﬁ GAVléﬁ%L& Li éfaﬁ%c%?aé or H} muscular
dose @ﬁ' eat:h ectdvesmgfbelrenobf bettveee 810 1 wh/m*\aad Y1 00 thdint’ |1l)edy surface area per
severity of the, condltlon to,be treated and to the
day, tyigeldy E?W@%Orﬁ/@t g 00 Frgms g%ﬁf ﬁqr?CSfar%ah%ercd@ﬁdfqrieéﬁmplea 1

mg/mP Ry 40 /me)f)%ﬁ?lsﬁ’fac}%ear n@% hogecqn teMis é'lir n c4W¥s oF QMﬁ‘ﬁﬁréltion of a

prognostic eval uation Furt the dose an
pharnpeeltaply ckuswtaihieqamndgsagw hiayabesoalvdagedaz{scthedfre@ base. In some

he e, bod i n ns of the individua
embofitteriitne kbadaf b st B afings g Bly Alstuvely the
compHﬁMorﬁeof ‘13'1%9Qw'eifitldﬂetn?a"yI H@ra}zim'ﬁﬁ%efe'd c[)ﬁ)t;tﬁt%hs %ﬁMHQﬁb infusion,
the exact dosage will be determnm ned on dr ug- é/ drug
preferablyi a,a dase ofsech acibegngredinnt geield @10 mgtm olmtiyrsyg eeli mg per day.

As Witllhbe dgj‘lseasg%o an, téget? q&?ﬂ 1nT€% gtallql, %e,r%?ns S 181r1sel 'm”ég%el necessary to

admlrﬁﬁéﬁth@fco \A@@nd@eléseﬁg{ei’@n 1@@3103@@th’f§¥xﬁ@edb oflgv&Ufal @g€&eed, the
area per of each active redi ent, typlcal
aboveo%@bwéemeffrre%gwwe sHEe %erd?gr tmgly 80 pgdessarelalrend particularly

aggregsz?ye' dlge%'ées d&m%ﬁ}on&g %‘%8388916 ﬁ’ig c&%ﬂ unds %1 l%g%dmlmstered
area per day. In |nen an | htravenou
for a parloduifaosim®us dlerdpiyt foamde&ﬁplle aor a week or more, or for months or years.
[0160] Dosage amount and interval may be adjusted individually to provide
plasma levels of the active moiety which are sufficient to maintain the modulating effects, or
minimal effective concentration (MEC). The MEC will vary for each compound but can be

estimated from in vitro data. Dosages necessary to achieve the MEC will depend on
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dose of each active ingredient of between 0.01 ng/n

and 100 ng/n2 body surface area per day, typically
wWheirseg3100. 1/ m2 ng and 60 ng/ n2 body surface aPEHURMNT/088666

day, for exanple 1 ng/nﬂ to 40 ng/n2 body surface

.. .ar per I n cases_of ad tration
indivigpalze hagg ﬁ%@&ﬁﬁ 104f9 Ve aministrainne Iéaweverg%@hﬁ ASHIFyPrRoassays
can b@ﬁie@ll{bﬂa‘%ﬁnﬁé pliRalcbe@nlagsns, | N some enbodi ments, the
conposition |s adm nistered 1 to 4 tinmes per day.
AllErlhat i Desage itervalsmap akothieatesermined hsingrMERt vadiw nfagmpositions
m.ni stered by contin S |n r.av nous in
shoulhBg PRI Rped s rh S ma P4 SRIPE ivBlae igE® th MEC for
10- 903/9@@th€1ﬁ/n{62t3@€&14% SUffRf SOBJO%arRﬁﬁloﬁQYplcalﬁgoe\tWéén 9290%.
under stood by those of skill in the art, in certain

sil0lfRi onky Fasegy logal rﬁlé@é@éta%ty)nt@f selerivai untake, e effective local
d,
concei RS ARe ShRTHAPRA HOTURD 10 DGRl En bRl e E e nge,

r 08| i n Dhdl@hodrd oftdmpdditied a/drﬂlﬁd;t@@gﬁﬁy‘s $>E\deb@ndt3nte<ﬁt the subject
particularly aggressive di seases or _infections.

beingg pgte@ BB dilfrefbiect s hweigBrmtignsryewi 1of e aaffliGiioas éh%dnanner of
r ofor exanple for a
admﬂ&ggkgggﬁw%$@dg%? ?g&hﬂ@@g%ﬁ%%§&§§%#§ [0160] Dosage
afoLed] andompowerds alisalespd Heranljcas thedeviahaitad ﬁhnadfﬁg/acyoand toxicity

.__provide (Ja | evel s of the actjve nnlet whi c
using GPMD ETLAst d ChaTATBIEE FRNFRIBEN 917 RYEY FLQrEPouH. G of a subset
of ther‘&d?hﬁ'ﬂ%llndﬁfsilﬁ(f'ﬁg Y& tah? Bﬁe@ﬁkil%bl‘éﬂe§ MES) be @ 1iMEd ¥ bétermining in
vary for each conpound but can éstimated fromin
vitro thmt(v tormars aD@B é]ge,ssunb ees mnym@lmna@md prgéeratile hwban, dell line. The
resu1t§ ﬁg FQ/C% OSulédile aﬁg roﬁolti 8({‘[9/%2%27 otfagl‘?%%’ s918c§6ag§nammals Or more

specifachy Ningrh4rdt IAQférnaHQW@Vﬁlfe oo RSN BarQontpoRAGSIA¥S anf@dl model,
be used to determ ne §$asna concentrations. [0161]

such pp&Hefe st &3PEP.soC BRGS0 M98 lzrefi@ﬁmm@a upig fgropmnethods. - The

e i
s fELE y SOTRER AT R T IS AL AR & s st
as in viro nikCrod®Yardat h@délls,rrﬁr hlﬁryum chhicyl ﬂﬁﬁtswekébo'gﬁrz@&l)% and models
nost typlcally bet ween 50- 90@6 [0162]..In cases of
exist o5 gnrIsh T 445 A PBRFIGE™ Sef @@pg@ét aa% Wipied fneancer, cardiovascular
dlseaﬁf %ﬁ@%Yo%s L AfRhe d9&ﬂﬁ&ﬂ>tnf a§1h1?l§rl§?f E&ﬁatﬁé Hﬁln{'ﬁ@}'nda@fs % be used
to plasma’concentration: anount o
to esltabhsﬂnosfftcaqn oﬁcthemlcstsemedeataylcba:oaiémensjenWhem selheting a model to

deterSUbJ &f {:afyoflll ﬁ%ﬁgf ?qtt%gq cgtﬂ btePgﬁlé eﬁa gl} %?I\Ie\e (|> the artt I‘go choose an
approﬁgﬁrﬂe el alos@hndReuic e aﬂﬁﬂgﬁ%fonoﬁnd RGNk FPCIJubien Euman clinical
physi ci an. [0164] Conpounds di scl osed herein can

trials earedl sabeabet] 6o detﬁfnmoatiye edinency X a@pmpouruﬂsundglnwin@m

or exa the artlcu
cohBtng, T ERBERLsch SRGHE A pBtalie ARk G diwenser
dev1c@ Q\Hﬁcﬁi fha¢ f&@ﬁ“ﬂaﬁﬁbnd@ﬂ ﬁbk@ﬁmlt @%gb&‘oﬂﬁi &bitalﬁiﬂgdh@ﬁctlve ingredient.
determning in vitro toxicity towards a cell lin
The paele mag $orsex@amieaganzise apegal gy lastiq By shehhasr bltSéempaplf n&he pack or
d1spe%§3fe.de(llt%§ %lrlf bg.f ac%pﬁlgarﬁw q)'yeﬁlst%&lo% LEp aeﬁl?rgkt%ﬂo\ﬂe qfhe pack or
oxicity Im aninmal's, such’as nmanmal's, or nore
dispesfpeandyi alad [by, adcompasied Abitte a nadticy ellssocuﬁd‘tb whithxihe | doptadder in form

articul ar conpounds in an anj nmal
prescrri)bed by a goverrrranenta agency regulating trIT1D manufacture use, or sale of

pharmaceuticals, which notice is reflective of approval by the agency of the form of the drug
for human or veterinary administration. Such notice, for example, may be the labeling

approved by the U.S. Food and Drug Administration for prescription drugs, or the approved
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such as mce, rats, rabbits, or nonkeys, may be

deter m ned usi ng known nethods. The efficacy of a
w@2008i0831bar conpound may be established usi ng BEWESRNNT/088666

recogni zed net hods, such as in vitro nethods, anina

nodel s, r human cllnlcal trials. Recognized in vi
produgh, ipsed §9¥“§PSIFB‘PS ﬁ‘é‘BP“S)}n%\'i‘e?%Inl%?%Q ﬁ% cwﬁa@tfqnoil?rmuf’ated in a

comphti¥ib 5ﬁélﬂ91c9iﬂcaf‘9$rr1£ﬂ i afotR c{ﬁ pldcRll Ghh QY @?&%Fﬁi‘te container,
di sease, and various immune sfunctlon Sim

and laé%cbégfoﬁmaern@mmfah lnﬁm@é¢dscqmé§,t10be used to establi sh

cy mcals to.treat such .conditions
S AR Phrofi @R TR Sobdiid iR, RLRPHEREY. ot Ao ogpmpound
shoul@rﬂ}d ABerS@0d bR ghddtffAsPhitheofipaiing Ohd tahe @thery Pharmaceutically
choose an appropriate nodel, dose, and route of

accepiie seits thesedfon, and regi me. OF course, human cli ni cal

gblaégingaﬂl tﬂ%ﬁﬁ%%@p%ﬁ%% %EE?B% &{Ee Jegéél%ceyalbggrtﬁal bases
such ghasi medandos’ R1Ce §@'Toatbr d1 a ‘ Mﬂﬁ(loﬁrandlsﬁrpﬁnfeecsf a €IBNAC&pressing a
whi ch naﬁgpontaln one or nore unit dosa

7
mampagifngd-pieHy ladgaing LN d elysesylass dit/50 th?éﬁ&ét%?‘?mnf?%oﬁamson et al.
“Clongr?%agm @heﬁﬁ’ 1ia§1‘3n rH?taai n%hﬁéc?eﬂﬂech\I% g}g\s e{ée "’Ef)I‘@A from human

ster pa . The pac di spenser
cells wbowrgeaainags by cirnsibsansd il@hBrdcoNadd/Mazvi 8tir é/SA(ﬂﬁ 9 HZFA’Q 131, 1991),

the T%&E%gartgl% gg%f’dg?@%{wr{ta tq:]lxllgcc)té%}eﬂ gg;?{gﬁ q%ﬂclnf %’il‘mle Human interleukin-
11 (IRL18Y %&éf)%ﬁ Byha aQ@Vﬁéleﬁﬁﬁl@ﬁ# (ﬁgﬁln(}ﬁ(ror e04h atebffort B@m%lexes with
manuf act ure, use or sale o har naceut i cal S,

gp13Gotd cBidls €berireANVQT6T- 12594, oxlé%)by amd]ed@genaiyd obasekesuch as

for,m of .the uman .or vet er
nypolgffilPlizfy §i6' s RimaH TR of ShELTTE gy ol hgtaton and
charatt8i£ltioR B f tRPRIAMEGrabY DNE gtcoSladeaRdeaPeoONGg. Acad. Sci. USA 86:
Adm ni stration for Erescrlptlon drugs, or the approved

8693-86%7, W30 sYrasst el @@zoelwp@lss% umpi el DNds ghycosylase, a
highl FUIROS d' ACI%BP&'e%' yng. 9h 11851 RYENL ROMcella et al
ornﬁ |b| F

conp e pharmaceutical’ carrier nay
“Clondulgs mnbecmamarzadon pdfabOGG 1) athmmlr chmeaige of ouhé ad)mé}l gene of
and | abeled for treatnment of an ind

Sacchpipreyses THPYSgRolitoc Hellspitd Pric AN, SOAH;ﬁOrl el %% Ressngpist et al
Clon"i)n ald &1&% riZaQ0P 8 ha a‘xﬁh Atk Q)@og‘ﬂl‘aﬁlﬁéﬁjﬁz@%&&sylase Proc. Natl.

erfconpass t at conpoun any
Acad.pYear ikt €4 t7|42%-|7l4§'4 186¢r [FbﬂmvmngZYmamdﬁelr ﬂmhtan[acmbﬂﬁﬂdrdlmms of the

N-elsERRdnBt 2Bbr IS Balb e dROHR) B Sn Sl (T apyrimidinic)
endorﬁlgegknﬁbﬁfroﬁkesaﬂhe phbﬁ%akb@ﬂ b@crk@oﬁé KU HE EPes‘PJn and MRPuse (a DNA

expressing a manmalian 3-net hyl adeni ne-
deoxygibppssphadiesterEpBand) it : 88 Sify 384$0cm%0w1t5amiymere$e 8) excises the

S ning and characterizatio 3- net hyl adeni ne
remdh@ﬂ}%as%ﬂna@@ng m&pqu onF ﬁuaﬁﬂmﬂﬂc NA NS PRlygEAs &qgﬁﬁrﬁﬁsgap gnd DNA
I R i S

L
BER aivolx?eElIhNAl wmﬂiesmﬂprﬁitsil ap of 2 g0l 13beldotiden This long patch repair

nt er | euki n- [L-11
requite] GrAFARE coll SpSIERT itle (PENGD PadRoT Ao EHisPLIRMA polymerase
(Wllsl%t MaBRL B Has@'e%mo@h%huzgnjd BPNR Tpdighéthse 1286) Mudhvtbn Res.
deam nat ed bases such
407:203-215, 1998).
[0168] Poly-(ADP-ribose)-polymerise (PARP) acts as a nick sensor of DNA

strand breaks by itself or interaction with XRCC1 and involves in BER. PARP binds

-37-



hypoxant hi ne/ oxi di zed 8- oxo- 7, 8-di hydroguani ne or

uracil:A (Vollberg et al. "lIsolation and
\N@hmmm&neTization of the human uraci| DNA gl ycPSHUs®e7/088666

gene Proc. Natl. Acad. Sci. USA 86: 8693-8697, 1989;

dama%q@]ce? $®|rg§1iting;i¥b4ﬂ%%ﬂqo§§1&€$fgg¢h?éao% gg)ggfl{:t CI %@s and allows
other %Wgng- 1S adckdd aﬁ”dl-?er@alr]]gﬁg stf?ﬁg"tﬁ&ikls z{V\msoﬁl“Mam&hl‘i’eﬂi IB‘eQ;e excision

and characterization of hOGGL, human honol og of the
repairQEE1DYénpolymeraSabdetaa MW@@@RGEM@WZ@B@@ PY®c Molarete et al. “Over

produ%ﬁfatg'ﬁ)f E@é Bﬂlgséﬁl?ﬁ%{)% i %{%f se ﬁig& N enqiﬁl | Setunetglo&s alkylation-

induc&d M@mr@ enthblAs B Memmalias eclisPragroNal b2 104cadz, 1893 Caldecott
USA 94: 7429-7434, 1997). Followi ng enzymatic or

et al. mﬁﬁémebmsptmdn@mﬁ witlo DN golynegrisy Boaid diogsibly e latDP-ribose)

Polynteé?far T BN e 0 i o v TR e aick-segiavofty e iere Acids
es. Phorhodiiesdor). NReKBRNEARP fAtidiPRed RBER aBBENIRARHRALIOA in both
DNA deoxyrlbophosphodlesterase and its activit

short gatsbendlang patchtrepal. yhenpgsls @Y aetiei igdhe @lrﬁénatrv@d@gmatch repair)

path\ngpfbrrre r%g{g;%ﬁguﬁgpﬁssl’lggﬁ tﬁé cgr[ﬁgln H%\I%? &)Fl%%g%)(e%%;éng| 1%/[}% ﬁnhances the

formafiog K)f clEhvel IeRPwatic blﬁlaﬁ&trhﬁiﬂ OSDCNA dpatil€ brdddRreaks and apoptosis is
alternative pathway for BER involves DNA synthesis to
indepenpdent of t§e Bcbf Pothvgy13 nucl eoti des. This | ong pat ch

PR OGS R AR SO PUL B AL s

in cell Maltue| tissuebadtereexemsr bivlogpand meldoDitAepotiyndesasbed below are

those Ismﬁ@rto%léf;t | %ggtg;f?l% 20 glg t epﬂﬁpél agcfzzr@ t% nlgu‘]-:ﬁ g used for cell

cultur%eﬂ%ﬂ{od@f IPim&isiaridsiBh e dhpolis€! for@hlativh eirﬁic to@enclature.
XRCC1 and involvesS in BER PARP binds -37

Gene@ﬂ@Sﬂ@@Mﬂ? r@ClipnIS200 7p08BE66N sepraged @n\farmc@s&ﬂcmdng to the

utoribosyl.ation, The nodified protein th
manufagfué%rsse@e&héb%gf”ils he dpehmpaysy o"%“g II?E CtegurS% caégsgeélﬁﬁlly performed
accordiaBab cohhtishd] ddhdseakBe aiVang QariclagaTRldl 2EXcRASS (see, generally,

excision repair and DNA pol ynerase beta" Mitation

Sambpuok et ab Mdealq1Goningod Lapeidareidéraal, 2, e ' @P8P) Cold Spring Harbor
f
Lavo 9 54 0 P (8T, R SBPLAPPHMIIRTR pgtcwir oo

(1996) gplai WikyrdndeSins, Ind., MR histn aﬁeellrlb@fpoﬁbéa(}lei}em by reference) which
12; 2109- 2117, 1993; Cal decot't
are pr'g&dﬁ;% ggf)pg}@ur Hhis %anlhtl@mf%@p%?%@n?@thgw is incorporated
hmeupg@&mngmpoly (ADP-rlbose) polynerase and DNA | i gase
novel nol ecul ar ' nick-sensor' in vitro"
Nlﬁ017é)|] c AEemiareXEIéS (2p-3@HFamiBO4L-0xk096) 7-trithaiafctr{¢.3.0]  nona-

RP ates in BER aft r ni c. LN hot .
3.8,1Cfined Shok) RNl gpapenancisis o) {ALIBEATS FBanf & co) i
an ant"‘i‘&%ﬂaB@htle @hétﬁ&h@t‘a%&fti&@gbﬁ’ﬁhzﬁllﬁﬁl%eﬁ@ﬂ&bm@%&ﬁbtﬁ)e pat hway

for BER Figure 6 shows the conbination of Penetrexed

and MX enhances the formation of cleaved PARP. The
enhancenent of DNA doubl e strand breaks and apoptosis
is independent of the Bcl-2 pathway. [0169]
General ly, the nonencl ature used hereafter and the

| aborat ory procedures
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in cell culture, tissue culture, tunor biology, and

nmol ecul ar genetics described bel ow are those well
wopwsnsand commonly enployed in the art. Standee™UsS2007/088666

techni ques are used for cell culture nethods,

experimental design and conpound fornmul ati on and

nonmencl ature. Generally chem cal eaé??gms and

purification steps are perf orged Qpttisng to the
manuf acturer's specifications e tkbchnj ques and
procedures are gener@l accor §0Ryl t o
conventi onal net hog e’ art and vari ous gener al

ref erences (see, Sanbr ook et al. Mol ecul ar

A oning: A Labogayory al, 2d ed. (1989) Cold

Spring Harbor Laboratoﬁy Press, Cold Spring Harbor,

N. Y., and Current Protocols in Nblecular Bi ol ogy

(1996) John Wley and Sons, Inc., NY., which are

i ncorporated herein by reference) which are provided

t hroughout this docunent. All the information ) )
cd A nedPerprirexpd iy 8n japdiolaie patieapplagds agentghat exerts its action by

dlsmﬂétgfgef&%{ﬂegﬁ%pfll%nz cggﬁggﬁlg gléggegs/ar}/ for cellbreghca]tlofl 4 antﬁtrexed inhibits

thymidolage sydutéisd QT 8, chhy—refoj/dté e¢duytake bBHFRyIa}ld glyc1nam1de ribonucleotide

pent anedi Qi ¢ acid) (ALIMIATM, Eli Lil
formygﬁﬁatﬁ?ﬂf %aﬁ%%ﬁﬁt %ﬂ@ﬁ@ﬁmw&e&ﬁﬁ de a@@ntfwi e%%@mldme and

purind RhIOMARY_ PEMBGENSS ae%ﬂé@o@%%@@%&pﬁle {reatment of non-small cell
PCT/ US2007/ 088666 N H[0171]

lung Pewet nek @pprosedim anmbinatian @v1dnt1|snlanpl(a3:tlatmuagbmdtdhamotherapy

) R ei e dRu e S bl Py hEFoRTepEdte fudreatment
of mdsGﬂﬁbll?cbrﬁzﬁ (1ntM11QaYioﬁtv@itl§}z’1@f)l|aﬁ§)eOI( don-smali BT ﬁfn@'@h@er is about 500
In/mFeductase DHFR) and gl yci nami de ri bonucl eotid

g

b@dwmrfa@n sfearpss éas( @mmmm)erecé&ﬁzmﬁavms védswm Ot/eﬁel Ogreinutes on
Da q} Al Qe or u om 1n ega fth hox ine, typical
v (Rt PR Uihe e e et OB 08 P R epsrropming, ov
dosagter@agéseaﬁ p@heﬂﬁ@d&dsafalgenelally bekwg 2GRy maAntdappo®@vedm’ body
in combination with cisplalin (a platjnumbased
surfacerpspro P taxpgr bfawe@t) SQ%mg{mea@ O mgfm nhNYg%f@@e reaupenday; and
t
typlcdn@ég %Ifn!l%%f (n %ﬁ%ﬁfﬂ%@? gﬁt%agtg E%g}ﬁigop ant[lgﬂf 'B%H§l suﬁ’;lce area per
day, ooB-tene0l mgah bbcﬂmguﬁarecama ipsr db}i)utln&ﬁﬁ etﬁhj}id’]ﬁebﬁo@)ymetrexed is
surface area per day tered as an j niravenous
adminiyipisdiie HecwaIe MRS A @grlg@ds ahgyg: liowe{eéﬁ%mwﬁws infusion may
be pe@¥Thé&t oVeP!l s YS8, 2 mBP B0l HAL 1 Othih "Ry ARYoMbhdkr, and may be performed
met hoxyami ne, typical dosage ranges of penetrexed are
on Dayeheplud dne dyenaveeddi2io0algy sdf agd et ,c9de wigémmapbdyl week, 2 weeks,
h surface aragdﬁﬁr day, or between 500 ng/n2 and 600
three Rl OB YN A& area per day; and typical dosage
ranges of methoxyam ne are between 1 and 200 ng/ nR

body surface area per
EXAMPLES

Materials and Methods

[0172] Chemicals and Reagents. Methoxyamine (MX) was purchased from Sigma
(ST. Louis, Mo.). MX was dissolved in sterilized water (pH 7.0).

[0173] Western Blotting for PARP Cleavage Detection. Cell extracts were
resolved by SDS-PAGE (12% polyacrylamide) in a Bio-Rad minigel apparatus at 150 V for 1

hr. Proteins were transferred onto PVDV membranes, using a Bio-Rad mini Trans-Blot cell
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day, or 6 to 120 ng/ nR2 body surface area per day. In
one enbodi nent, penetrexed is admnistered in the
w@ a098/08ENer as descri bed above; however, the PCT/US2007/088666
i ntravenous infusion nay be perforned over 15 mn, 20
m n

for 1 B%iltr @n‘égjfﬁ% é)qumbﬁmfé %ﬁéﬁwg?ﬁwghéf aw laﬁlavnéaﬁs buffer

and tdn BroBy €6 Sl RithhG!P Avay aQﬁb&d V@@ho %ﬁ%%ﬁ Galtth@fsﬁﬁrg, Md)).
weeks, one nonth or | onger. terials and

After Néltehoélsm[m waghesChehi EBSST vami%?e(agé%)s thavibidio yyeaeri ineubated with

hased T. .Loui.s s IMX )
seconflfy s B VfinTRE e P g st das & AR rgim L Spighte, Artington
Heigh@ 8l gr AnBbedyt |Hiﬁld1f1§rwﬁ’ﬁRFfSLghQ@d/ H®L egdcbAting @8l Imanufacturer's
extracts were resol ved SDS- PACGE (12%

instruglgpnpd Amgrdigindelfe Sﬁe@eBﬁéﬁh%@l Reightgelll )appar atus at 150
1 t
VL SN L0 G g s o

femal WOUROER/ G311 Ohi1dBCGIiddSZ20 068088666 of f die. ]Allilrna&t rédéQ/eH ﬁve daily
The bl otted nmenhranes were bl ocked with 5%d

intrapggitonead WiFcHians of (fifhet sdlingr pERGteEd dlops (hed Hn%hg)i MXRPione (4

T T

to MMemngo ioh@obbat.ed Tumdrs veme omaaurgd avith badgbers asutg tthstéaonal Cancer

Inst1tLE=§ :f?q_)r aon\; %r@%} i!' dr]qmy%{qkﬁbsd{lﬁl Ea?rggsq(t: Hglrr]r\%z%r and I is the smallest

diamétérSaratht 2&Hobd W EH-the %Mlﬁié BY tHeOhJMRY 1A tadhiRVeF about 100-150 mm®,
i nstructions (Anersham Life Science, Arlington

tumorHegagihg smide| vele apsianed) randemhys fon tiugentidlcer treatmsnt groups (6-9
mice/ elli](5x106) were injected into flanks of fenale

%PH? ¢ HSD nude m ce, at 6-8 weeks of age. Aninmals
received five daily ingExapgriEagneal injections of
ei ther saline, penetrexed al one (150 ng/kg), MX al one

(40175 kghis &r Slé"’@o’#b|%@!HSOWC@V1nﬁeWWX@GIU(31@®X}@7 Rgmetrexed
et e ol L RRBIBAE P it B g i e

humahaNCBHAb0 CBUar celll ngeithoded, AS49rIN SELG/%HQ ik odel (Hﬁ)l"/l 26 colon
where. L is the | ar est d|a ter and | is the small est
cancegjcghding m@fielt prd ngfq%@ Gancerreel ﬁfhnﬁ' HBodehduMes reversed

resistdlRE oREHY T@@P @@WSSJL?&‘H]{%% Q%EEQ{CTI f@T&ﬁorp@ﬁEéJ&llmnﬂ% ®o the effects

wer e aSS|gne ran control or treatnent
ofpmgmnupdcbﬁn@hmnpﬁe/group) EXAMPLE 1 [0175] Fig. 8

shows al |l groups receivk§§¥gfiﬁgﬁ%anine (MX) +

penetrexed exhibited g r grow h del ay

C qoPRy| ed T@d&@ﬁfﬁﬁé tHeeéfF%'c‘b/é ey doemkﬁo% gdlineM dt
hgwan NCl - H460 NSCLC cel | i{llgne ﬁ&ée g 1eQ:jX¥%mnpme °

pemetrxed alotedn thﬂcmml&rmﬂ R sn@ﬂa@@@rat@dalam aldmdﬁm@@tlvambbe (ARP)
reager'}/[D v'eas useé ?o m%rés,eua}es E’XPCS,&}‘[% orme% by 1%e|n§]e rexe and leed% ARP and
MX have a similar reactivity with AP sites, and react specifically with an aldehyde group, an
open-ring form of the AP sites. The assay is described in Liu et al. (Molecular Cancer
Therapeutics 2:1061-1066, 2003), and was performed essentially as described by Nakamura
et al. (Cancer Res. 58:222-225, 1998). H460 cells were treated with pemetrexed (0, 100, 200
or 400 um) for 24 hours. DNA (15 pg) was then extracted from cells and incubated with 1
mM ARP at 37°C for 10 min. DNA was precipitated and washed with ethanol, then
resuspended in TE buffer (10 mM Tris-HCI, pH 7.2, 1 mM EDTA) and denatured at 100 °C
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resi stance of the NCI-H460 NSCLC cell line and HCT 116
colon cancer cell line to the effects of penetrexed

web@sosiier apy. EXAVPLE 2 [0176] To detern ne tPer/E850e0088666
of penetrexed + nethoxyam ne (MX) conpared to

pemnet al one on t ny, r of AP, site ner at ed,
for 5 Ny %ﬁ@ﬁé\ Pa% ‘ﬁn\PéHCB&B%ﬁﬁb&rﬁﬁ)lce Fg%gamds waib %s@alafj@mum of
ammdfﬁ?rﬁ L&E@ta’t%P(ZSMRMSSﬂg% Bshdy eABliemed nﬁ%bhh@@ %ﬁch Ri¥rocellulose

ARP and have a simlar reactivity with
mem@am@ssln&ﬁdvalcemtﬁlsap glevicec aThwmﬂmbt‘anaan ieihades] lgyntb upreptavidin-

) -1, f f.th t ' . )
conjugagg% ﬁslgsgr&ﬁisﬁ %E{o%ﬁdgtsg g1 foog fc’:ltﬁtlgr?; f&ﬁ@ gﬁ% 28d rinfed with washing
bufferT (PO ANE Ttk G121 406 EI0660.28 0@ NaCland TaserPE0)f OARBAAP sites were

essentially as descri bed by Nakanura et al. (Cancer )
visualyed wilg E@erezgsnts i@glsyshalm ocetavpy MBr elThe @é@léﬁar\m ghpwn in 4A.
Peme er‘r%t rteci( 1001 %O a2n 40 1\/141(1)1 uced tfhe rfor2 4at1h WSAp 1tes with the
k) d"4""Cubat ed

en’extracte romcels an ate

degre¥bof RPLite nﬁ\duﬁﬁﬁ’n ptopdrtfonhoto pktheffexed d?Né\(W&g$APr TR Riditadrest MX to

and washed wi th ethanol, then resus ed in TE
pemetygpetl signifigunpiiraticed plmnunghqr »f Qeteqjcalp.lmﬁ@:ﬁryg)s campared to pemetrexed
8/ 083107

alone SR\t B e 58k marig O 20 FRPBRBSARRA and & ML MG var Gewed

24 hrghig heda@n 7t afs antheMex 8@ Mt tshoRA iRAUAI4BAMOURE tiHe the number of
anmoni um acetate (2 . Single-stranded DNA was t hen

detecﬁahiﬁro‘bﬁ’ pitesavere redaced with bethl nemesiexedalang anvepasitiggedhin combination
uumfilter device. The nenbrane was incubated with
Wlth , . .
streptavi di n- conjugated horseradi sh peroxi dase at
I §OIM7) enplr sinuiheryl Pemdfexddnindncksr thesfeemuvdidrn ofvaghisitgs, while the
buffer (20 MM Tris-HCl, 1nM EDTA, 0.26 M Nad, 1%
combingge Dﬁ@ymemwdmndsl GeMadbe reckwp@d; dﬁtﬁ@é@em kitgsgjo control levels
reagent s S scat The d
which ig ]h%g 156 ncg%)fr‘ éi)zegesa{%mﬁ%) sﬂés CruPi‘Ef@ fg%%;m esé)y iﬁ% making
them Mwaﬂalﬂe @ortAQR:P f OcemiahONOOAP AftesSik tieife, depbident, velicaaiag ti&esustained
of AP site inductiogn proportional to penetrexed dose
levels(qfi\ X mye nepded gﬂdﬁ%ﬁl@ﬁl dfechX to pemetrexed
significantly reduced t r; of detectable AP
sites conpared to penet %one. The effect of the
cdotii8hat i ANDNA 20éhdvbrekeissayx eds pedotinedvidVetsasingi theveadhility of

pemefiedag SThes) S ALY UPRABHATSY C© BRHALE DG dAp apoptosis and

DNA $th&$ bMek € The Uned aWda ?hs QQStchb&? Hpiﬁleéf%‘ij 7(@4{198@ ARis based on the

penetrexed in conbination wth I N sunmary,
abilitpefré¢nabred claadet BNA freghontste nmgrawfouAI@f shet e, unghi infuence of an

th C i nat i enet rexed and 100. M .reduced
elec“%fef%lét ggb‘éa%%egq?ﬁé &éﬁr&tc?ﬁt SIOTe eregla“kih"hv/biﬂ 'ge §afines of the
nuclelRherd # cliriéht aDgRNice OINARBadhdeRas AdbsstPint HEIPEHZLPBAGYaluation of
of AP sites by MX, making them unavailable for ARP.

the DY (pemnety tofl shapesprdomigrstion istanspdhigbma et phallvgei Res. 466:9-15,
2000)te f eé%t’lv‘i’etr%z%ed t l ch‘ie Ivvse’lsﬁ)efd Vl\\l% PBS 4 ee?gggosﬁr%rto%)élurﬁ pemetrexed, 6
mM MX, or 200 uM pemetrexed + 6 mM MX, each for 4 hours. A suspension of H460 cells

(1 x 10°/ml cold PBS) was mixed with 1% low gelling temperature agarose at 42°C at a ratio
of 1:10 (v/v) and 75 pl was immediately pipetted onto CometSlide (Trevigen, Inc.,
Gaithersburg, MD). When the low gelling temperature agarose had set, the slides were
submerged in prechilled lysis buffer (10 mM Tris-HCI, pH 10.5-11.5, 2.5 M NaCl, 100 mM
EDTA, containing 1% Triton X-100, added just before use) at 4 °C for 1 h. After lysis, the
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[0178] A DNA strand break assay was perforned to
determne the ability of penetrexed and net hoxyam ne

W@ kodp/083307 ncrease tunor cell death nedi at ed byPCT/US2007/088666
apoptosis and DNA strand break. The Conet assay i's
descrlb d in nd i.s ba

Lj al
Shdesa‘ﬁ?rrﬂ.w Qrflaitﬁﬁsdwter g@@%f%dm%t Vis§HRAR S %goﬁ%ﬁ%i tank and
subméygted af aFkQFr‘ b%ﬁ*ei (smﬁim Na@‘}k usnge-fs anmpe FEMA) ﬁrfslo%gl Slides

amage rates sl OV\EI’ and remal ns wth
were d@nfeimgsplmreseﬁen aihcdllgli (pier] 3a3@UmMEMNaOLs lapM E@EA)mmneutral

sotuibREF B BT Ras eal 18 SuBE ey EPAr T o GrefbpaRinBlesis detects

both s(n'fgbﬂﬁldﬁﬂou@le—straNbl'écﬁDNARSt%aké@&uﬂm From 2008es a&RleliSs other alkali
wer e harvested and washed with PBS after exposure to

labile iy Anaddaptst Whsiees n@itrahflesxophorespoetogtppiedemenady dogblefsiranded
ea | X
DNA e e Hepceg A eon P RAPRH 0P b BPp i birer .9 o
HCI, pHerE)r ﬁt uoemagafeﬁsm}aPB 8 2Gealefatd @it Aoy ownightl&l rowmtimperature.
was i nmedi ately. plpetted onto Conet Slide

The I%Pﬁﬁewa@éwnefirf@mg SIEET tHEPYBURY, ( mge%@ﬁow fhgwmanufacturer’s

1nstru91ﬁ3 sl & &Rerali z 351 %nlaﬁgmﬁﬁ mi §%é§'%<§e captured
merged in prec 1Te SIS

usmgyafd@ﬁhl Baridraand aneﬂymdl\ntﬂg NITD@nagVIsoEWIﬂé cont a| ning 1%

00, added befor 4 Cfor 1
ALY, Jof Sher Rteed A Sbswbon oty Bhaiucpunn SsbaBgreuta
assay?SI Aﬂ%&ré’é@&@n‘t%ﬁhﬁ&néﬁ&@d dhBhix, |d’r‘ﬂln\6@é&ﬁets fefcadi@8ded, and the tail
engthwi se in an el ectrophoresis tank and subnerged

length Waahlb@lt i thodsf greateGhamiiitialdR] alppe, Bad abows two tivhdsEDTAGr than with

for .30 m N, Ldes were then el ectrophoresed in both
peme%?’f?&l*‘?"“(eéﬁﬁsié%o mV NaOH, 1 mM EDTA) and neutral

Sq?‘)l-ﬂg;l on THe MésulBHtorh e nofiakt efficatP stg OAB sivé @d@ly apOomet

kal i ne el ectrophoresis detects oth single- and

assay §bems Ithat MX apq ag 2 ructpiabardularas of AP sifgs, fepbancis the thegapgytic
effectvéﬁltl% ﬁﬁm? tteﬁ)% 1te &E;g'!rbe Snllég%g&i gs(’:fg%pr % UG L3 ce ef‘lqeeé”h%motherapy,

om nant
thxddqmbﬂwmﬁgaamﬂqﬁmmDmkcbreaks The slides were rennved

and washed with neutralization buffer (0.5 MTris-

HCI, pH 7.5) for 10 mi nEXAMBLEA h PBS, then left to
61ﬁ1y OXfdl élg I'btf Al FRAME APPSIALLNEX-AP e INVAPBRomerase 11-
aln usi n lver Staining Kit (Trevigen),

medla‘teﬂ DO elpatdpe. ﬁﬁp@ditamt spreerficsapuiringt anWasomyorp@mtﬁi by replacing a

e B S AP, SRl L SBRGBS d TR remvin

the utagil BesdNvlth Iumenmf gl\s»@&e/lasé Oge?l%ilauﬁgrmi s1ké19t9§t5ﬁ1?th€r are incubated
shown in Figs. 1A (alkal'ine assay) and | B (neutral

with M%isfayryodmzﬁﬂ\éx Al? siggsHEKE. St h perret rexed and M,

ﬁfézgou tﬁﬂs }tslﬂ%%\s{e é?etgg?bﬁe §|t1h ng]% E}% t§| %kfsrengalgefrf]ect between

regula&b@Bts1tEé/\I@nd MEAR sR&E Ricatehhan awpdsttionpgeBificesRdfoak@REIL cleavage.
Fi gs. fﬂ) [0180] The results fromthe xenograft
Resul&ﬂr $h0@a83at le}ﬁ ab&\@t% |c{eéV%1§%al§ara‘hla stteneather fhamp M X Heund AP sites

(FIG LAt hg%e@e?ti ad fgﬁ?w Q I”EII')Q Ufeg\%e%rwpfopégoﬁlle}a@g‘ 11, indicating

anci n erap fect
MX- mtltmeahiﬂé td anmgaﬂttomﬁmarméﬂnieyhateel\mmm digpvage.
resi stance to the chenothera
EXAMBEE 5

[0183] Oral and Intravenous Bioavailability Study of MX Via a Single Bolus
Administration to Sprague Dawley Rats (Non-GLP). The studies described below were

performed to evaluate the bioavailability of methoxyamine (MX) at the safe dose level by
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t hereby producing a synergistic effect. EXAMPLE 4

[0181] Analysis of the effect of AP site or MX-AP site
w@eoosogsadsoner ase |1 - nedi ated DNA cl eavage. APCT/US2007/088666

position-specific apurinic site was incorporated by

repl acing a sin e nucl eosi de th.d ridi
compiigfa; Sbridh £LETHEOEREy QRIS AR NHER JURoPT R fgravenous
admiti§tBfiohs BASIEK W th uraci | - DNA gl ycosyl ase, gener atl ng AP
sites that further are incubated wth MX to produce

MIO U] si t Best (Ami@als5 Aphirty @1128Q]an¢|th1§1v feinalevigpgaghet Rawdenadts, 250-

APE has differ entl ef fect between regular
350g,%?(ng%lgs Aqge- I\W@rﬁﬁsegﬁ{ Hge Iﬂbc %yd in a position

sperss|i ¢ BbéeePepirati®Pend CofideRBYRGE. OnBASH §SutsdhOWad Ppared on
APE is able to cleave regular AP sites rather than

the sae-dsg o @lom:acgmp@gatlcqtgpgust@g)for the R&Xegrurity of the Agst ariigle, to achieve
a con® faél?lo c;fef OW%@ c?ge’kaogﬁ)%.§? r[ﬁ% A Was dissolved into 5%
|n&| esare’a e tostinu

dextré@p@iasmmﬁlES\&)ldmetﬁed'la@k eThelhidparb@ avagen WEKAWE &vided into two
Oral and I.ntravenous Bioavailabjlity Study of
ambeli\}@@twadeélgsawg Iter gdeueral aighy afrainistietion Alglug ér%‘ae giken for analysis

he ow
oS O S o st o
rrtﬂ)l&ﬁ)lyani)nﬁs Mlmaﬂrattdme Jdf enviede Weew ebeiged 9142h<Wday of dose

2008/ 08 CT/ US20Q7/ 08866 C rison of .the
admirGRli9c JRA AL “BFA AR Kerahuatd S AGF DOBE NSty &) copsignt dose
Volurﬂenéf" ?\’rﬁm@ $vas A4EH. N8 b s veae a@hid¥¥teded 8L @Single bolus injection

Animals. Thirty male and thirty femal e Sprague Daw ey
into theittal V@BO}SH%@@ -m¥- p0inge akactstl tage 264ier 4 usedledilihé Ay dose was

admuﬁqgreg &g rgtgl ]apgllﬁ)x V%a:ztgllg riél&lg Hatl (g)%gl ngs Cgr%gaedgztgtrn%{e]:eocp as a single
bolus GAELanaBT QQS&‘ée@Iﬂg%edlaQttHQieﬂdo hormL Reri@k% purity of
the test article, to achieve a concentration of 4.00

mi9 71 acBlopd Sammle @alction nBlagr! sprplessvess eallscigd @t Pntdp 30 mins,
5% t
and lbl/ 4pgf)§d[fs) gnfd {Z f;’]& R?Aogg d(ge‘gguéiﬂl %B@%C\Etlllo eag \?(?] Fmem?nts for{beach animal.
Blood)ﬁﬁrﬁﬁl&wd@&bgémécedlréugh t@é jupataroredl fopthd ddrlier time pomt and through
adm ni stration. were taken for anal ysis

quot

the ablogpingl aieinopt spdficg fOérthﬂiaé‘?rﬁgne PPtk sphis blead 8iS aﬂiapsfrﬂ%d from the

: r o5 | t
draw1g% ?@és% 1%@} é',gﬁ Vn\gll, gﬁgggglr%&?%gq%%y i a1§?1g]m LSHTALdsQhRe alﬁwoagulant
and iratrted it atAtstomihal diewn bload celtdctrah wade peromerda nrasieadelgrfollowing
Co t Q s body weight. A constant dose volunme of 5 ni/kg

2 M8¥%&d. |V doses were administered through a single

beo1s3]i nj paih# eambrétmebﬁ@tlé@aﬁd g@r&et@cbrfaquﬁlswﬂe blood tube was

syringe attached to a 26G x 1" needle. The TV dose was
placecé@mWﬁtsceabefereacen@rlﬁla@teomfor arflﬁsmxprnmreﬂlqn Whale land @mylles were
centrl%gf a% 8 gr%rgégldi%é ?Oags% 3P asmg was rﬂtflg)elét)?ain\#g éur}bes an% p%ced on
dry ice initially and later stored at <—70 °C.

[0189] Mass spectrometry (MS). Mass spectrometric detection was performed by

electrospray ionization with positive turbo spray, according to the specifications listed below.

MS Instrument: Applied Biosystems 3000
HPLC Instrument: Agilent 1100 Series Binary Pump
Autosampler: LEAP Technologies CTC-PAL

Electrospray lonization (ESI) Conditions:
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[0187] Bl ood Sanple Collection. Blood sanples were
collected at 5, 15, 30 mns, and 1, 2, 4, 6, 8, 12
wW@eehs/AsB1hT s post - dose, with collection at two PCTES2007/088666
points for each animal. Bl ood sanples were coll ected
t hrough the jugular_vein for the earlier tine point
Tempggagtehr ough  the ab@ninal vein at sacrifice for the
Nebulizgr &rast i ne poi nt. THEO8PbHod was transferred fromthe
CAD @raawi ng syringe i ntitewgen ni. bl ood col | ection tube
DP: contai ni ng K3- EDTA 45 the anticoagul ant and inverted
CurtatnoG#e (CCURpdom nal vB) n bl ood col | ecti on was perforned
Collisichegd-ately followipg CO2 euthanasia. [0188] Plasnma
Ton sf@ggbogagggg?r ation @@ Storage Conditions. The bl ood
Exit BdfRfial\@P): Pl aced omyet ice before centrifugation for
NEBp' asma preparation.;\Wol e bl ood sanpl es were
centrifuged at 3,000 rpmat 4 C, for 10 nmin. Plasnm

Moni{or: : - :
i petted into t I dry ice
H‘ilslﬁeal ly and. | at erggf@ gggﬁgd28$g/1%§4[a(5‘1%9] Mass
Ketaepensmeelyve) . RAY28p8cnd dateliod 1ddiect i on was
erformed by electrospray ionization with positive
HPL(E)pr@tlelpﬁr(@y,A@@nb}]&Ohg to the specifications |isted
Mobilegihewe A: WEd FstmaAemntin Wagpt | ed Bi osystens 3000 HPLC
MobilensaseuBent % AgmicAtidlil AQeaitiies Bi nary Punp
Coluriwt Tan® lARjuasiLEAS stechi@h ogi es CTC- PAL  El ectrospr ay

Guard @Bluf#E T8 {dERllasPanN@i 16 Qasmm- 43 WO 2008/ 083107
Flow B& Y9200/44;188666 Tenperature: 500 C Nebulizer Gas:

: t . Gas: Nitrogen DP: 40 Curtain Gas (CUR):
Iélﬂ:;: dtl,\r/(%gﬁ%isy n Gas: 6 lon Spray Voltage (I1S): 5000

E&i&.Po ential (EP): 10 NEB: 12 Monitor: Anal yte:
207%%{4-@@%%d 207.0/178.4 amu |S (Acenocournerol ):
3549%) 296. 0Y4hd 354.2/163.1 anu HPLC Conditions (on
Agi Eént 11089% Mobil e phase A1 0.1% Formic Acid in
Vat 82 Mobi 98%phase B: 0.1% Formic Acid in
Acettdnitril &0%

4.6 0%

5.6 0%

[0190] Plasma Sample for LC-MS/MS Analysis. Individual plasma samples were

thawed at ambient temperature and 250 uLL was aliquoted for analysis if a dilution was not
needed. Samples taken at 5 min to 1 hr from IV dosed animals or 15 min to 8 hr from orally
dosed animals required 5- to 40-fold dilution to fall in the linear range of the method (1 to
1,000 ng/mL). For the samples requiring dilution, an appropriate volume was taken and
mixed with blank rat plasma containing the same anticoagulant to make a total volume of 250
uL. The quantitation results were corrected with the dilution factor. Plasma was prepared for

LC-MS/MS analysis as follows:

e Plasma aliquots were vortexed for 30 seconds, and centrifuged at 14,000 rpm for 10
min to precipitate the interfering particles.
e A 100 uL aliquot was taken from the supernatant and placed into a 1.5 mL

microcentrifuge tube.
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Col um: Therno Aquasil C18, 50 x 3 mm Guard Col um:
Thernmo Aquasil C18, 10 x 4 mm Flow Rate: 1.0 nL/mn

wo pjogositon Volunme: 50 L Gadient: Tinme (mn) B@r/US2007/088666
0% 2.0 10% 2.2 90% 4.5 90% 4.6 O% 5.6 O%[0190]

Pl as Sanpl e for LC-MS/ M5 Anal y3| d| vi dua s
* sdippthes TR rid- RlasaiRedlidotant? ot "a eﬁa‘%r Priie %‘Aj (558 pO uL of

\é\gge 86&‘@9&)?{%82 ?x{ T—Iz(ggll(y ?J,I ?én]lﬁf arfd fb()llh{l% o?{d @%ébenzaldehyde in
ant nahs: @rmil;&cm Plitng 10 g mhbnvered ddgd a@toﬁ@cédammal S
required 5- to 40-fold dilution to fall in the |inear

°r érrlil@ gnigfurg Was ﬁ@@ﬁ@@lb@tﬁdtlé a watgroignthh gy ?’ﬁ_fc frod hltSh gAfter incubation,
t.
%Eéén%grﬁlaﬁﬁywaé g%s?'ét #eld *1 }@Eg%?ﬁgcglﬁﬂaé ?é‘ﬁ@x L‘I‘e{ﬁ‘ﬁta‘t’t"%ﬁ
sane anticoagul ant to rrake a tot aI vol unme of 250 L.

Therayant Megiok 9aming s NIk Pﬁa[rﬁlaﬁélhﬁ&f‘dsegnd/\/i Blbawmbllltv Analysis.
dilution factor. Plasma was prepared for LC M5

Pharmzgegkipigties Agalygip.| dviethoxyaimys )i Rhasmacakiesic BKY @(@féjles and oral
C i 4,
bloavgl?gbﬂ?[g v?a% &%Pe‘iiﬁlgthetﬁgg egglta{l]# fgéf?aqg Sﬁl’agéarﬂt%,?&gf}; PR Iliié'r fogn%le bolus
dosmglof Mvotwa/\msratzaioam ahd oral himirsupgionat a0 mglagl b@dl;awe@ht NThirty rats
m crocentrifuge tube. -44 WO 2008/ 083107 .
(15 m@rﬂ%iédwalskeésachréo&%r%@ WergyPeesni the |P(5‘ér‘61@a00§1119t1?_ analysis.

Plasm%f saag)% (1 f%r f\r,Pg ﬁgﬂnﬂjag()%aéﬁci_ cl?f% J&elg% 10?%&%@%? b@«llﬁéd at the

nommah sarﬁpljng-ﬁﬁes bf)pmdoseaéj 15,s39 mtnscumd(lla Apo, n8_,)12vm1dé24 hrs after the

added and xed.wel | . xtur.e was then. i ncubated
dose gqIRISHAIH ”Eaml%lng@r@ap%qa ‘qpditiong ea¢h faﬁéﬁfﬂamwum of two

bloodt él}(ﬁw§ l%ll@@l‘ien BtcABlerM@sd ttirn?é"g&‘ﬁf k$Qe %e Aepdte ;ﬁ’aSHBLCTHé %prgﬁﬁta‘uve MX
M5/ M5 quantitation t hoxyam ne (MX

concemramcrmwek ph@tnedéyaamr@@mawaawslﬁqny thnthirgesiags. for each time point

w1th11bﬂgr rracol%xnn%{ gsdt'%%o%? oi; t ho%a/ gfr)nsaelnaeméul\t/{?t() mean actual sampling

times b}lf@é“éatahﬁbldotr‘éypdﬁ@ﬁlg[iﬁ‘fr@ﬁlnﬁhﬁ elgted PatfBdrecadh dom@iBkighe point within
Sprague Dawl ey rats after a single bolus
the same sex and dosing route. The mean plasma concentration, mean dose amount, and

mean actual sampling time were used for pharmacokinetic analysis for each dosing route.

[0192] Mean plasma MX concentration vs. mean sample time curves were
constructed for each sex and dosing route using Microsoft Excel 2000-SR1™ (Figures 2-3).
Plasma MX concentrations reported as below quantifiable limits (BQL) or non-detectable, if
any, were considered as 0.00 ng/mL for pharmacokinetic modeling purposes.

[0193] Pharmacokinetic =~ parameter  analysis was  performed  using
noncompartmental modeling via WinNonlin 5.1 (Pharsight Corporation, Mountain View,
CA). Pharmacokinetic parameters included maximal plasma concentration (Cyax), time of
maximal plasma concentration (Tmay), elimination half-life (t;,), area under the plasma
concentration vs. time curve from time zero to the last measurable plasma concentration
(AUCas) and area under the plasma concentration vs. time curve from time zero extrapolated
to infinity (AUCy ). For comparison, the AUCy .. was normalized to a nominal total MX
dose amount of 5 mg (AUCy5). Pharmacokinetic parameters were abbreviated as

previously stated.
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dosing of MX via intravenous and oral adm nistration
at 20 ng/ kg body weight. Thirty rats (15 male and 15

wo eovalogdlopf each dosing route were used in thePCTnmzmwms&mﬁ
pharnacokinetic anal ysis. Plasma sanples, for

oL eq GoeELg AR, iﬂﬁpﬁ%g&aﬁ E@gvad’fabﬁew&é getegnined by

the oxéﬁto I?\Qn{@t}{b% QrﬁgleJ(M)g) AHC,Eoratios, g]qigrrﬁ’e[lfieﬁil% h{estoﬁai 8% dh&unt of 5

ose adm ni tratlon To mai ntain norma
mg oftdXd imtithoviscrosdichxaeh2 009asR B™Mnmsxignohenfa fowting equakion qMA=aWC102):
at the predetermned tine point to generate plasna.
The representative MX concentration was obtai ned by

i . . W Boseat E0ralAldG
Abs@l’s‘f@%mmﬁ’%ﬁ?@%%ﬁ@&%ﬁa«@%‘msgjé)g?(:\g Alger 6mét I
mean dose anount, nean actual sanp ing  timnmes wef

obt ai ned correspondlngly fromthe three rats for each

Throraterdidose HwelssIf MXuiverRiZe- | mgdos 3fd meke dpumalssindgemale rats in
1 ol For! 05 T k£ MELCOE R 8RB P B srous

respe@gh@tymacoki neti c anal ysi s for each dosi ng route. [0192]
Nban Iasna NK concentratlonBvs ean sanple tinme

03 ¥AlaBHLY. 4 &&@ﬂﬁéyyﬁﬁﬁe (MX)
)
pharn'lﬁ%gg%g[l}é 5@%&%&]%2%1% %g@ ?eenggf%%ééﬁque[\ﬁ%zﬁaé after a single bolus
dosing & MX fviaaiptrevdnions tuisd ¢BORJmimistraoon del@oigdly dyiweiglanyre outlined
) re considered as 0.00 ng/nL for pharmacokinetic
IHTE%E el i ng purposes. [0193] Pharmacoki netic paraneter
anal ysis was performed using nonconpartnental
nodel ing via WnNonlin 5.1 (Pharsight Corporation,
Mountain View, CA). Pharmacokinetic paraneters
i ncl uded maxi mal plasma concentration (Cnax), tinme of
maxi mal plasma concentration (Tnax), elimnation
hal f-1ife (t112), area under the plasma concentration
vs. time curve fromtinme zero to the |ast neasurable
pl asma concentration (AUC ast) and area under the
pl asma concentration vs. tine curve fromtinme zero
extrapolated to infinity (AUCo_). For conparison, the
AUCO_ was normalized to a nomnal total MX dose
anount of 5 ng (AUCo_5). Pharmacoki netic paraneters
wer e abbreviated as previously stated. -45 WO
2008/ 083107 PCT/ US2007/ 088666 [0194] Bioavailability
Anal ysis. Absolute oral bioavailability was determ ned
by the oral to IV nethoxyam ne (MX) AUCo ,, ratios
(normalized to the total dose anobunt of 5 ng of MX)
with Mcrosoft Excel 2000- SRITM using the foll ow ng
equation (MX=TRC102): Absolute Oral TRCl 02
Bi oavai labilit %9 _ (IV Dose) * (Oral AUCQJ x100 y (
(Oral Dose) * (1V AUCOJ The actual dose |evels of MX
were 20.1 ng/kg, 20.1 ng/kg for nmale and female rats
in |V dosing group, and 19.9 ng/ kg, 20.0 ng/kg for
mal e and female rats in oral dosing groups,
respectively.
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[ 0195] Pharmacoki netics and Bioavailability.

Met hoxyam ne (MX) pharnmacoki netic paraneters for nale
wa@pashgdtal e Sprague Dawl ey rats, after a singl BCHUE2087/088666

dosing of MX via intravenous and oral adm nistration

at 20 ng/ kg body weight, are outlined in Table 1. -46
2008/ 083107 PCT/USZOO7/088666 Table 1 MX
Tabled ;5 p MkibhaimacopgeusBramsterhingilaunairemivialgand Fangle Sprague

Femal e D3prlagRats Befigr eybimede BolsRasing ofiM|véa Biiayenaos epggral
of MX dmihistratawesi@Ognglhg BodaWeigdni ni strati on at 20
ng/ kg Body Weight Male Female |V Oral IV Oral Mean
Totjlal Dose 5.63 5.56 4.73 4.61 Amount of MX (ng) OCrax
(ng/ nL) 15510 2205 10965 233% Tmax (hr) 0.08 1.0 0.08
0.50 t112 (hr) 5.2|4.2 4. 6'8€7 AUG ast  (ng/Ta24f)

125

18 13596 12971 11

643 AUCO

,, (g

/m*hr) 1

2706

13§
138

11 13142 12029 A4
92 13047 Bi oavai

AUCO_. c5
lability

ng/ mL* hi
(% 110

ya 11284
94 F 1.1

12420
0.94 a

he AUCo

[ 0196]

obt ai ne
| dose al
> Were qusi
asma t hroughout
both theé intravg
PCT/ UBS2007/ 008866
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0.08 1.0 0.08 0.50

Timax (hr)

52 42 4.6 5.7

tin (hr)

AUC,¢ (ng/mL*hr) 12518 13596 12971 11643

AUCy. (ng/mL*hr) 12706 13811 13142 12029

AUCj.5 (ng/mL*hr)* 11284 12420 13892 13047

Bioavailability (%) 110 94

F 1.1 0.94

* AUCq..,5 (ng/mL*hr) is obtained by normalizing the AUC,.,, (ng/mL*hr) to a total dose amount of
5 mg MX.

[0196] For male rats, there were quantifiable MX concentrations in plasma

throughout the entire 24-hr sampling period, for both the intravenous and oral
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[0197] For the male rats in oral dosing route, M
absorption was rapid wwth a Tmax of 1.0 hr. The Cmax
w@B008/02087 ng/ nL was consi derably | ess than tharCDiS100B088666

i ntravenous dosing route. Systemic MX exposure, as

i.ndi cat ed.by. oral t apd. AUCO,,, was 13, .
admir{gyations, Vi E@P%Cilj?n r?gf/ e HEKEONS ISR Plafhe Magoncentration
versuf\Ueldn tidfl Wgked sﬁg%egtg‘ea rl‘ﬁﬁ"d”@lstﬁ‘tﬁfﬂ@h RS ewRRRURs Wondlete at

nmg (AUCo _55) was 12,420 ng/ni*hr. Elimnation
approbandtelyil/Bis postdess hdhe lnteavdn@smou@rCheWmé%S tmeg/mlo and occurred

g route

lmmeg‘ﬁfeé% aﬁ’f’Bq""é‘E}%‘g}f‘iﬁ 8? té? DRl T‘Q‘BIPISFP o hr%ﬁ{ﬁﬁm&w exposute, as

indicASMbP AT, At A NAUT, NBlveEs BpF egHE/ nfPoun @id N 3786 WasmilA respectively.
percent. [0198] For female rats, there were

The llefu%mtlw& AbCe- Ntiysiedarahe itid enpingli dose amoppir of y AGUA Y Gre-5) was
11283%,hﬁf* 4-hr sanmpling period, for both the intravenous
and oral dosing routes. Visual inspection of the
f qmawqe | NErathe mdle riean opladovigMu) MEMNMbsaiption waerrapid with a
ime curve s%ggests a rapid distribution phase

Tinax Wn# %ll?f aﬁbéé%@ of 3.k®> pyy@Inape C?%ﬁldaefatéb H5P &13@ gt of the ntravenous
X S t n te
dosingRANETLTRE RIS BirpaRChRGRatcd 1S drfl ABYEDAHP AURHLS was 13,59
ng/mlcnahét13 M 1 mlg/m]h’éhrhestmstl‘&diyn The brah AlLE.... Systahiocthd/Mominal total

dose ?ngglgt;gorferﬁg at edh£¥@é§|@ &1{ %ﬂ]élgé%t:?qni’ @aé\l\?ﬁves were short

and sfﬁhﬁlr 'b@'@v&?e%}{%@ﬂ’&% M@@moute@‘@l\psi 24, tG%alt hez mml"ﬁé‘lcalh‘j’lﬁﬁh absolute
dose anount of 5 5) was

bioav{itebdgy tlﬁ@ugh pieal a@mlserarlam 8 hale @rpaaguc! @wﬁgy Irath@ lllowercent

of088o" ol Peb dht, Berey Mlu@leple A it SMBHcrations,

througitful EHEEsHBIES 24-BH Efnpl MRt peridt Mok @bt WBe iktedveAbustddg i@l dsing routes.
rats in oral dosing route. System c MX exposure, as

Vlsuail Aefpegicadobihe [srale mtiayeraus aRenARITENa My scopgengiggion versus mean
N N Ly

approﬁgne(télkzl@:)hrs@ost@ﬂSe 1$h€)417tra‘vg1/1<l$tis*1’0nte CEL wash@96ong/mL and occurred
hal f-11ves mere rapi.d, %Inl ar between the two dosing
immegligighe HPEN\LOMPIgiqR OF ey boluy_ gdmigjsiratigp %ﬁ%?éﬂ%ewwre as

T %) *

ndicBO6C ATICIBATRVE, 1 345 LTUR GOREULALEE! ABROAYRE i, repecively

The ipeaveenis. APO20CK Reklsodbs edmisiat totdGlosg Ataguinoafys wei (@H1Co-..5) was

9é8v%?§4ven both intravenously or orally showed no

13,8 gns of toxicity. -48 WD 2008/ 083107
P@Y@iszooﬁérqﬁg@éﬁale [rg)cg%-})ra'l rdloglﬁ% @oﬁf@l M)@Bﬁjsoﬁﬁiﬁl Was rapid with a
Sprague Dawl ey rats, adm ni stered at 20 BW

Timax af1085 Ar. sThegC e bﬁlz?@ lag/allL wieghndanbisierallyi loss than ﬁlapntm\genous route, yet

. ed wt

simitdy J 0B Ot heudie g b BT T yvor AL oiRoR st ¢ agigeted by

oral AT8C LM ABICHNOoweN1 1 MBE‘ng?fIﬂJ*hB%(Qm@QQ o/l Rt fdsp@ﬁtvbly The oral
| ess than the |V Cnax, system ¢ MX exposure,

AUCjnediesiedtp thpgomisal sasel doselampay of 5 mg E%@S}Wab@ 047 ng/mL*hr.
Ehm1ﬁétmn %\gelts%‘f‘@r degﬂ%w%g&&g }:i tgm osin Lf'f)ﬁi!%g P& ]%rhOralz 5.7

run1 exc X a SOCIa ed W
hr), aﬁdtdomphmblmtd‘rﬂmse oﬁmlﬁhehﬁlla)fathuﬁmﬂ calculated absolute bioavailability in
female Sprague Dawley rats was 94 percent.

[0200] Rats dosed with 20 mg/kg body weight (BW) given both intravenously or

orally showed no clinical signs of toxicity.
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cancer (50 ng/nL) followi ng oral dosing at tine points

that would permt the use of a single or twce daily
wo@e@B/08B187T Nng schedul e. [0202] These data are PCT/US2007/088666

significant in that they indicate that nmet hoxyam' ne is

A0 ur <t B! e oot el Soaie i fos Y, iy Sered at 20

mg/kgfeﬁf\?&e Glal avﬁn%IQ BG%@Q}Feﬂtaﬂﬁ’lﬂﬁstWtﬁ)H iSpHIE (P 9\5/'—0?0%@) zin)ﬂ completely
dosi ng. B t hese fi ndi ngs are unexpect ed

absorbm] vyrthtwsy@fenamabsxéwcénoeezgéethﬂstyaﬁeanpmmmml}t Y00 percent Although

the o SP E o ® Gt tsF e R et Y R R pdicated

by AUENEENd PAC,LC Uppdaridt beCAMEIRF betiveas tHrtalo Josth@vi®utes. Furthermore,
resulted in a nuch | ower bioavailability than achieved

serunth velis rexcesled ftag tasged iphe apsosiBiRgdcvith agtayibop aopse, models of human
cancef Kﬁp{\l%fni? 3)1?3‘79&1% %If'%gdg%ng %?ﬁb é)g))ﬁlﬁ%] t6ha't @oﬁ%dﬁ;gegﬁlﬁqhe g?enof a single
or twice deihedral desigl dchedulsvhi ch have | ess than  50%
b| oavai I abj i :féf (Chu E and DeVita VT. Physicians'
BFE BrROY! AN iRIthat 2Hep m@e@@ dhat JsHegyamine is
I

comp%ﬂﬂ% Eﬁeﬁlﬁra‘ttﬁ&é%vaﬁg@!s ag% gés:‘a th%g(ril}%ée )czisg ??rg)grr% fhae é}ﬁlltfs t{lé f@ainment of
minindlyedidcavadriventodteas vath siggle oxtvi0o deidy timmg t Bath of these findings

r eadi | eacts with al dehydes that ma res
are uiRgesstd, e SR a! PaigRTHAHEHS ditbty Faip pRENA Dle i Sufficient
quantfR frol ?érﬁmp 84l doRingUs i@k QJeUHotle@VtﬁJttSat(e%ﬂQé/ Qo tf¥ninister other
_mnim fective concentration) single or
partlcuw g@thaacqr)drmgsa}ral@ohawgem];uqédma @uchﬁ@w@dqm@ﬂ@blhty than achieved
hereiqtJ IOS Ié:egg%!gl Ibégolﬁfcﬁtb cgrbsqua&nemgpla ocxgll%lgf p,ypaggtsaggll Witrexed
(an aﬁtﬁfbﬁt@é)' e pobhn, CAAbIRSt ineC AR tviddRel6MRCAT oP Athi@Nh&ve less than

[ 0203] From t he fore?( i n\% it will be obvious to those
50% liravailabilith(GhveE apd De dthysigignprdeaicec aheraeigerapy Dieg manual

2002. al??Y(?n dJ%ggsr érgieﬂatqﬁit%% eﬁ‘?dzo%%?p%sec dIlKP NRe 'ﬁgl@fhk?f ﬁ%gﬁstrated is
Tout eéparting rom t e spirit and scop

longer ﬁ\aﬁnfbdpecf’ted Ascosahiald ghyleculd evmhnmeret:mlannmay< ()] d}ﬂﬂ@ﬁd itted readily
ot her specific forns wthout departi ng@fro

reaCtSs‘ﬁtﬂ? pldelyrdes ghab Aray be presgat B bepiRens. @éldtﬂtt‘e g¢r thpy @go@ﬁted plasma
half- lggﬁg%er e ﬁ&dd al'é(pél?%ab(}v@etﬁgfr{ﬁftﬁnalaéf?ecﬂ% ancentr?tlon) with a

respect s as illustrative and
singlercﬁstlsmaecdall\ye;ralaf@dmgl sIche:dmim s camptete Giorenilablility antl Heto 6 hour half

... reanjn and. r.ange equi val enc he cl ai
ife PclemoR ik ARHES Bt SakBr SeBtor Kl RSmE GaBfHIC that can be
conveh¥f o ddhcdMdatielt® understood that there is no intent in

the use of such terms and expressions to exclude any

edmml enlkroof thelw@re&cang;rlesmﬁhbﬂ/\nbalnus desbosebskdlegr in the art that

VaTIOl?Fg ofncg IP%SEEIQ ne, aggxzt %ﬁcrl 6& trtﬁ &{yhéaggctorr]n?@togt\ff%%%oc%% be made
w1thout4@ep\é\ﬂr%qetﬁh QRS3irit HTIcHF 60ihe AB&HE6n. A@:‘éﬁcﬁh%l? nth@Snventlon may
claimed. It will also be understood that each of the

be embedidhen epeti wecifindformgbyithewti depprongifiems thel spig or essential
charaWe}lmc? .tﬁé?gofgﬁl%%ﬂt% P&g;le%?s a e@(lat?l lefsoﬁlgl]eP&Etar?fto ng?nmdered in
I nventi on.

rice escri
all redpbets ianikRtratdre andtdot sespictive, samdmrll dhﬁg@dslvv}&c}i tarné afithonthe meaning

t tt
and raglgem ngrl]q%‘éq, y So% gilee(? ﬁlglrga@*%'f y g‘&gr%rﬂlttegc?edgtg %lél Semb?aecgg ([ﬁjelreensls

[0204] Thus, it will be understood that there is no intent in the use of such terms
and expressions to exclude any equivalent of the features shown and described or portions

thereof, but it is recognized that various modifications are possible within the scope of the

- 49 -



material is specifically recited herein. [0205] All

patents, publications, scientific articles, web sites,
wapahsosier docunments and material s referencedP@r/US2007/088666

nment i oned herein are indicative of the |evels of skil

of those Ki i nvention

in the art to ich t
invenfigy g3 clime ol et B O Rleb oL Bt GBRUAE RS HRGOMET species and

subgeRBli €kt tp1ﬂg§ f@lﬁﬁg RyitHif (iﬁ’er Q&{e@lfce(qs@é(suf@ﬁﬁé §56€ phA JthBe invention.
sane ‘extent as I'f it had been incorporated D

This meludesetheezenari¢ tissceptlom ef yhei muenticauaith ¢ wpvisetor hegative limitation

herein i S ti -50 WO 2008/ 083107 .
remo ek ARV DRRERS T URIATE 187t AFRED PG 1Y AN BB the excsed
materéed IXpe&iFiBglly REQN Kbirsig. 1) a subj ect di agnosed WI th

cancer, ||? a first fornulation conprising

an0205%] at & | patenapedicatgnicieanidiciartioles web é’é@ﬁd and other documents

and Iﬁa%g&l‘% I?érfér;% e@f&nﬁg e ﬁﬁ%}%d tﬁoé?égﬁagé/ %{HD&%V? %@%Qhe%ﬁré{‘&m of those
skille@dimitin sitt @b iwigcls diedinsettwndpdritsybad ieath §L®h81@fdﬂetﬁ:6cﬂ)]d66ﬁment and

mhereln nmet hoxyam ne is admnistered in an anpunt
matergh i B RNICY GORHRCE RIPIGerE B geNa Sidens i ot hast byencorporated
t claim1,
yre@ﬁ£$é?h't gﬂggcongﬂﬁﬁpﬁﬂﬁgﬁ@gﬁkféla ﬁ?ﬁ?@?&?ed oral ly.
3. A nethod conprising: providing i) a patient
di agnosed with cancer, wherein said cancer is at | east
partially resistant to treatnent by penetrexed al one,
ii) a first formulation conprising penetrexed; and
iii) a second fornul ation conprising nethoxyam ne;
adm nistering said first forrmulation to said patient;
and adm ni stering said second formulation to said
patient wherein nethoxyamne is admnistered in an
anount sufficient to potentiate the activity of said
penetrexed and overcone said resistance. 4. The
met hod of any of clains 1-3, wherein said nethoxyam ne
and said antifolate anticancer agent are adm ni stered
as a fornmulation 5. The nethod of any of clains 1-3,
wherei n said net hoxyam ne and said antifolate
anti cancer agent are adm nistered sequentially, in
either order. 6. The nethod of any of clains 1-3,
wherein said nmethoxyamne is admnistered orally and
said antifolate anticancer agent is adm nistered
either orally or intravenously. 7. The nmethod of any
of clainms 1-3, wherein the anmount of said nethoxyam ne
is an anmount sufficient to sensitize the cancer cells
wi t hout causi ng undue sensitization of

-50-



normal cells. 8. The nethod of any of clains 1-3,

wherein said nmethoxyam ne and said antifolate
W@niososd1eer agent are administered to achi eve BCT/US2007/088666

synergistic effect. 9. The nethod of any of clains

-3, r said antifolate anticancer agent is
“ﬂiéiﬁ%gkotc ugsorally or intravenously and said

mat hox yametedicompfgihpi stered orally, no nore than

twice daily, in an anmnount sufficient to potentiate the

act i vi tyovoding a) aisubyrct fliokaesed avith aeweti) a e fermulBibn\@Omprising

2008/ 0 q7 PCtT/ US2007/ 08866 :50 The négt Eod gaft any .

of M cPAIHENS - 3NUGHREY e 3°8hi fiDatVerdt 19€0KE) EEPEGTE “comprising

hawdtiyam@RAcer at least partially resistant to

treatment with an antifol ate anti cancer agent al one,

and wiaemalistedeg spid Besd FImubation tasaié sulieriptidsi ng

met hox ' I: 1.0 ' - fectiVv -

o pot Sarylfetif ST I A SIPHPlger BlreRfH hitfhoryanine

and adaintgerecaganin anduoy suffiorat $@iedharcesirsinarase theleffect of the

The et hod, of any of clainms 1-3, wherein the ratio of

saNtolale RUICPRsR A8Sto  said antifol ate anticancer agent

i 5 bet : : : . of: '

wRer of te TR A b i e e R P Rl F Ttk orally

ant i f olAatmethadtcomansieg: agent i s between 1:15 and 1:40.

13. The net.hod of claim 11, erein the ratio.of said

met hox PENHES ttha PAHENt J;'i‘ﬁqoﬁ 3’1‘% QRS c RhEEn 5‘@@ (ENGeg 1s at least

behMaan réhealt td iAnRAfby p&fetrdkdd alne, MEd NAE fnudidnRomprising
1-13, wh I t he

11D

clai nms , Wherein said cancer is selected from
gmemptrexeds st iiin g sefond dpmiiarmascompsistgonetBoxysanewnas,

| ynphomgs, .l.eukem. strocyt omas | i omgs,

a1 gnant PGS fs RN SR8 9Tk Fiker a,

l'ung capg@fierifObad 86doal foRRNIERI S0 QYAPAtRMT GRBRAT Methoxyamine
pancreati c cancers, renal cancers, endonetria

c ahadpigusteyad i pg amegpiceyEcient tperoteninteeths actagofhsidd pemetrexed
n%ﬁ&oQ&@&ﬁE&Fd%&%ﬁ%kgaSt cancers. 15. The net hod of
clains 1-

any one 0 4, wherein said antifol ate
adt i cambher methgéndf sy pPEradimexbd, wifereih vaRl mWethsgamare and said
reating cancer in g patient giagnosed wi th cancer
R

antifocderppticansery aceM A sadsniaistered i 'aRPBPALt e anti cancer
agent el MEBAdICREy of ilIPT.8Y GiTRRn ChicP HBISARIHShd said

met hoxyani ne to the "patient in an anount I ent
antifolade piotcantar agent moxadministeodd eguehtmiy.i ihelth¢reordert i cancer

agent. _17. Tge i roveggne hgd of.clain11€ wherein, . .
Sk d mdtha M ey g RIS 5118 ERRaRd s administered
orally388Rbid3nB AL Al Ghesrede@Ss AdhRliMtt@LHIRR oral§- or M€avenously.
i nproved nmet hod of claim 16, wherein said nethoxyam ne
afd saildie method of any of claims 1-3, wherein the amount of said methoxyamine is
an amount sufficient to sensitize the cancer cells without causing undue sensitization of
normal cells.
8. The method of any of claims 1-3, wherein said methoxyamine and said
antifolate anticancer agent are administered to achieve a synergistic effect.
9. The method of any of claims 1-3, wherein said antifolate anticancer agent is
administered orally or intravenously and said methoxyamine is administered orally, no more

than twice daily, in an amount sufficient to potentiate the activity of said antifolate anticancer

agent.
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antifolate anticancer agent are adm ni stered
sequentially in either order. 19. The i nproved nethod
w@Rooslsdint 16, wherein said nmethoxyanmine is PCT/US2007/088666
adm ni st er ed orally and said antifolate anti cancer
agent i ere ral ly i.ntravenously
THE"! e vehaiL ot GrTeins i TehergRcH ReHeIs Xis i appaving a
cances @t Qaﬁ%a‘i‘%bﬁ@'&@ﬁm {ostré'eﬁ‘m@Wﬁﬁ af Ynfifdtdte Rhtid@cer agent alone, and
sensitize the cancer cells w thout causing undue
wherege s8iidt Sezend &ormudation ogomydrisog mgthogy_amrnhes mdpnnmwte@d in an amount
hox am ne d said .
effect 1y Boi@priste, Ao paivinr OLsErbRU s TR AT 70 e said
resist@feBl eve a synergistic effect. -52 WO 2008/ 083107
PCT/ US2007/ 088666 22. The inproved nmethod of claim
181 whdheimetbed af aiit of dpistsel -Anwherghicbie ratifeaf sqid methoxyamine to
said aﬁﬁf&%é e ﬁger%géﬁt IQ’P?%eér{‘i 5a%gNaep! y and met hoxyam ne
'S mnistered ora once or twce daily in an
amaunt Tufhéthbe rif ctlmmpqm enhe@ie tieheatiacdf vdid ym@ho8ahtne to said
antifolate anti cancer a?ent 23. The inproved nethod
antifolfyte gpticapcer ggeninebesres kil apdhi #8nt is sel ected as

ha¥i ng 18e GARGE orAaihERs! whdleld Ald Yatloest %@%e‘tf@c amine to said

&'

treatment w tﬁ an ant i ?o | at e anti cancer agent

antifoéatelantilaeceeiapers ai bbtwegoatduf b2fahdli30n conpri si ng
thox m ne I‘fﬁ dm nj stereg n anmount effectiv

pot ja¢tho any- of ¢} agrys T13sé{‘i reg, said canger is Selected from the

groupad&lhl%{g:@fr caﬁgﬁ‘d}ﬁa@ Hféla%ﬁﬁlraQ %ﬁ?‘coﬁﬁb a%mf)ﬁ&ha%t Pk Bmiad 4astrocytomas
The 1 nproved met hod of claim?2 erein the ratio of

ghomseu mlahgltdmb xyelmmeaﬂ @hrcsm dyranhcpdycb dteekealmaju bungc eanca@e replorectal
OV e

canceaﬁ ?Vﬁ{lﬂ ca%eé% e[i)aﬁlm{’eﬁgc Cg{l?@és %eng t ﬁgg@lﬁ%lﬁp c%%:ers gastrlc

canceﬁﬁhder&i’éhtér@|1ﬂ§@a@1ﬁdcﬁ@ﬁﬁ@fs @ﬁl&Blteaét?caH@TréNeen 1:15 and
1.40. 26. The i mproved net hod of claim25, wherein the

rdfi o dihesaptiodead axyend plecleims dalidd velirein faigk antifolate anticancer

agent is between about 1:20 and 1:30. 27.
agent?rﬂ%élﬁ‘%%%g%ed nmet hod of any of clains 16-26, wherein

sdbd camaenethad Belteatigdcardcecim 4 peiegt diagnased svitht dangerajomprising
car ¢i nomas,  nel anomas, sarconas, qlilénphomas | eukem as,
adminigtering 37 yHifalateqntisrnce! ageat ioghaRttiettl anomas, chronic

|'ymphoGyd {nGorb GUKERIR adnitiSes efRxy arfidk Q5 Bl fﬁ’e{tient in an amount

cancers, ovarlan cancers, 1:Ilﬁgrc]reatl C cancers, rena
c anfferent toeptdmnatertioaicngaﬁszed 3nt1foglasamlcen®aag@Ms liver

ce head and neck cancers, and hreas n .
T Tha GOV E HETROA D e ihy CorEhtain il e Tgoamine and said
anﬂfo%@ﬁﬁican&alage@a%é dhiAlsRre P féﬁﬁﬁeﬁo@gent i's
penetrexed. 29. An anticancer fornulation conprising,

a ldos aéfélefmli‘i)‘(ﬁdnﬁﬁl@dn@f pleitet ite xehkreiantich netleexyeminsr and said

antlfo?a?ggntic%hpeg agen%%Peear 1n1s{ereda srgc)lllilennttlaﬁy in'¢el %hhe(r))c()}/cﬁem ne.

19. The improved method of claim 16, wherein said methoxyamine is
administered orally and said antifolate anticancer agent is administered orally or
intravenously.

20.  The improved method of claim 16, wherein the amount of said methoxyamine
is an amount sufficient to sensitize the cancer cells without causing undue sensitization of
normal cells.

21.  The improved method of claim 16, wherein said methoxyamine and said

antifolate anticancer agent are administered to achieve a synergistic effect.
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30. A nethod of use of the fornmulation of claim 29,
conprising admnistering said fornulation according

wao o008hg31aet hod of any of clainms 1-28. 31. The BGSEUS$007/088666
nmet hoxyam ne, in the use of an antifolate anticancer

agent treat tient, c npr.i i ng the .

122" rehe pRIA VRS TRl ol suroie sedanag Heafifnggreazent is
admlﬂlﬁéﬂeg'otré’llypcﬁr 1§ﬁfh@en%ﬂ§ly 04 Al A hinGRNS %Hmﬁﬁﬁ@ﬂed'oﬁ’alﬁ%&e or twice
daily 1naetnI aenr:(gunt -sufﬁc1ent to potentiate the activity of said antifolate anticancer agent.

23. The improved method of claim 16, wherein said patient is selected as having a
cancer at least partially resistant to treatment with an antifolate anticancer agent alone, and
wherein said second formulation comprising methoxyamine is administered in an amount
effective to potentiate the activity of said antifolate anticancer agent and overcome said
resistance.

24.  The improved method of claim 23, wherein the ratio of said methoxyamine to
said antifolate anticancer agent is between 1:5 and 1:500.

25.  The improved method of claim 24, wherein the ratio of said methoxyamine to
said antifolate anticancer agent is between 1:15 and 1:40.

26.  The improved method of claim 25, wherein the ratio of said methoxyamine to
said antifolate anticancer agent is between about 1:20 and 1:30.

27.  The improved method of any of claims 16-26, wherein said cancer is selected
from the group consisting of carcinomas, melanomas, sarcomas, lymphomas, leukemias,
astrocytomas, gliomas, malignant melanomas, chronic lymphocytic leukemia, lung cancers,
colorectal cancers, ovarian cancers, pancreatic cancers, renal cancers, endometrial cancers,
gastric cancers, liver cancers, head and neck cancers, and breast cancers.

28.  The improved method of any one of claims 16-27, wherein said antifolate
anticancer agent is pemetrexed.

29. An anticancer formulation comprising, a dosage form comprising pemetrexed
and a dosage form comprising a synergistic amount of methoxyamine.

30. A method of use of the formulation of claim 29, comprising administering said
formulation according to the method of any of claims 1-28.

31.  The use of methoxyamine, in the use of an antifolate anticancer agent to treat
cancer in a patient, comprising the use methoxyamine in an amount sufficient to potentiate

toxicity of said antifolate anticancer agent in said patient.
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