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WD 2006/ 033006 PCT/ 182005/ 002900 -1 THERAPEUTI C
COMBI NATI ONS COVPRI SI NG POLY( ADP- RI BOSE) POLYMERASES
This application clains the benefit
“g$%@§2%§ﬁgl Application No. 60/612,458 filed 58¥“ﬁéMbm0”m°
Sept enber 22, 2004, and U._S. Provisional Application
No. 60/683,006 filed on l\/ay 19, 2005, the 5 contents
of which are hereby incorporated by reference in their
BHERAPEUTIECOMBIRATIORS COWMBRISING nomnoﬁ’-hmsew@mnmses INHIBITOR
generally relates to use of
8-fluoro-2-(4-[(nmethyl am no)net hyl ] phenyl }-1, 3, 4, 5-
t et fbibadplioatef-ckinespihe dieBefitt o8 Uc @] iProdisionah -Applisatinn No. 60/612,458 filed on
Seg‘%ﬂé}‘sﬁn%dﬂ i ut Babr&@.lﬁ“%ﬁam&l&ﬁ Nof %b/&@%? ‘?fedcdﬁt M&P’fé 200, the

s or radiothera IS I nventlon
Coy s ?fﬂ’g ?'F@%(Fbyd%?fﬂ%éﬁdubésffée'ﬁﬂce@t'f'ﬁ"&ﬁi"%"ez (4
[ (met hyl ami no) met hyl | phenyl }-1, 3, 4, 5-t et rahydr o- 6H azep
i no[ 5, 4, 3-cd] i ndol - 6- one.. Idorf!h 'E ir maceutical ly
accept abl e salt thereof one additi onal
t heibipénvention cageerelly telates te orse af ré-flugrogeiéf(metbytirnineimétbyiiphenyl}-1,3,4,5-

tet@ rmm9.ﬁ0[9ﬁ 3-‘é§]|n98 65ME Bs 8 QR daarsttiodd Shat BnHah@&lthe efficacy of cytotoxic
ects suff rom di seases such as. cancer. 15

d”ﬁéc ﬁglf?mgra&c t I{E’gl IVROHQN BFPVE PEEW&E?&P&? combinations  of 8-fluoro-2-{4-
[(n&th&llammo)meﬂhyl{pﬂer{yl}mamtﬁytbtmwmmb Hratdpingld A Brod]indel6-ahe 4 oS a tphbaceutically

ac%éf}hlg l'sgrﬁhél%'ﬁfrygﬁl QLIET\# o’é_e' go@ﬂéﬁ{ﬂﬁ@a'ﬁ%ﬂig Qfelné ‘ﬁgg cg?ﬁng[ﬂfnﬁ Qm!w combinations
andrIpiBeds|oBUSINgISHEY comPingionse treqt ApiRctsisiising romplispregs sueh as cancer. :
(PARP). The conpound of fornmula 1 and sal ts thereof,

can be prepared as de;cw bed %% g S.. Patent No.

6, 495, 541; PCT Applic 004/ 000915,

| nt &herabinpuad ﬁmbtor%{AﬁMMylanan)m@hﬂD@etwmm 3;53¢trahyc® -6H- azepm0[5 4,3-
cd]ﬁ%gse%%g%gﬁyse,{? bg MpRrl ication 25 Nos. 60/612, 457,

60/ 612, 459 and 0/679 296, the disclosures of which are

i ncorporated herein by reference in their entireties.

To date, eighteen enzynq$ have been identified by DNA

sequence honol ogy in oM PARP famly and the

bi ochem cal and enzynat'c cropertles of seven have been

i nvesti gated: PARP-1, MRR=2\ are stinul ated by DNA

strand breaks, PARP- 3 -N-ct’ It g RP-1 and the

centrosone, PARP-4 d so 30Hknown a Nv PARP ( VPARP)

is the largest PARP and is associ at ed MAth cytopl asm c

vaults, tankyrase 1 and 2 (PARR-5a and 5b) are

associated with telontric protei-ns and the function of :
is & AREN- HolécTie iRir df poly(ABP-ribdseppolyaterase 6¥E&R). Bhet compound\of feemula 1 and

sal'tsnfﬁQIIeUfeQaﬁ Be Br@p%}eltd ésuﬂé‘sh{llﬁ@ iRNSs | batéRMNo. 6,495,541; PCT Appllcatlon No.
e pbitinghs, Pl bt o 0 20087 BBt npicaton

No8.S&n/@12,357, Z0M42. 359 arkeh60/678206,0thy distlomires sof hvehich &€ anoarpbriatet! herein by
refgrgﬁceqrptga aduRf fornmula 1 is an |nh| bi tor of PARP 1 (wW
35 and PARP-2 (Ki = . Base
str JBP‘E}F HINEPHEIZAPEL N34 b‘?eﬁ "’(eﬂté'e%\PM W s B?{E%‘i%‘ dthe PARP family
andutherbipchdmacal BHIRINZzEMEtY pEpertiéshe sevenhevenizben Invéstigated: #ARP-1, and PARP-2

fal -
ard ﬂlmia%d By E}@ﬁ sWrfalbr J[@.kg haAﬂfo 3 .m;%abg% h 6&% 1/3%%%% g@/%ggs%%b@;(ap 4 also
knovgm as vault PA P (VPARP) is the Iargest PARP and is associated with cytoplasmic vaults, tankyrase

1 and 2 (PARP-5a and 5b) are associated with telomeric proteins and the function of PARP-7 (TiPARP) is
not clear at present but it may be involved in T-cell function and it can poly(ADP-ribosylate) histones (Ame
JC, Splenlehauer C and de Murcia G. The PARP Superfamily. Bioessays 26 882-893 (2004)).
Pharmacology studies have shown that the compound of formula 1 is an inhibitor of PARP-1 (K; = 1.4 nM)

and PARP-2 (K; = 0.17 nM). Based on structural similarities in the amino acid sequences among the
PARP enzymes, the compound of formula 1 likely binds with high affinity to the other members of the
family as well.
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Enzyne-medi ated repair of single- or double-strand
breaks in DNA is a potential nechanismof resi st ance

w2008 RbHer apy or cytotoxic drugs whose nechapi
epen}gs on DNA damage. Inhibition of DNA repaWT/IMOOS/"OZS'00

enzynmes is thus a strategy_f§or the potentiation of
these agents. PARP-1, the best- characterized nenber of
the PARP famly, is a nuclear enzyne that upon

act iEnaynieanediyed Pipir dasige ob dsubisabrRisoréadRe int [DMml%faQioteﬁf al mechanism of
ADP- : C
re%gl}tcée %oﬁg(ﬁ&&r%pg%g?ﬂ%gxwg d;ﬁl?g{l]r\{veoe écﬂ?rﬁsn?bleggﬁf Dr\ﬁ c%mgge Inhibition of
DNAh teapeir €tzympaRPinus cbc stralegy i fernthe rpgtestiatiore qlithase agents PARP-1, the best-
ch%&té’rfzé‘@ﬂehb&%‘?me)ﬂﬂmmumdd RlcRat &1 rﬁ@ﬁ%ﬂl\@oﬁfactfvg‘t%n by DNA damage

e e Db S o greats o ALY 40 oy o acpuni rolfys, Depencing

onr th@ axtentpofoDNA siamé?_mnmam:ee,l FARR-1 attivetiodvandt sub§equens poly@DPMNBosyl)ation

me%%[élatgg }ePar\]l?ﬁgr?eZ%*n\S%d (44 e@dpgenncegh {@g@@ &W&aﬂﬁsé.s%oderate PARP-1
pla)ﬁs #isigaifieantrolegn thesRNA 'teealrcre,rpqesm@qryerﬁqu iptfre geant efgnassive DNA damage,
exée-Eﬁ{iE thWatlbn oPPARFall @Q;ﬁetés AfHF BchIsa(H arGeffoRQB %Hén@ﬁ NAD"), which ultimately

lea\%gpﬂ %ﬁ i:t%pystwwgfrﬁg%% %ntﬁbls Prgé%%sa %83% ?é%n‘?ﬁlmp@%ﬁl}ons of poly(ADP-

ribase) palmerasa (RERFPRRBitorsa Rhaaingsn! Rés28dR, 86 7865)6 Jbie adtivatibh Bf PARP can also
leddD PAL RS 'o§ qungioagmﬁtﬂ:ﬁ'\ﬁ%&qr)t ﬁlég@g%@&pgs(e I_E)clepengﬁnt apoptotic pathway.

caspase-1 nde
(HEQng’oHaW "WM‘@‘L “M&F@gr'f%'i'ﬂﬂ‘dfrﬁ' P%‘c‘f?f%ﬂ%ﬂ'?sl i pell death: PARP-1
an@ AIFV BieAdstin Bﬁlﬁmécﬁlo@tﬁlbc:dﬁ@dﬂs 25886 2do4))and Al F. Trends in

Phar En%ﬁeo :{é)s?fﬁ %P d‘lu 3 'aie gf ngrﬁgz ﬁﬁnlﬁbqtg'rs (cﬁ q% 4)e)1zym%g ]suAéﬁ hglsggﬂuoro-Z-H-

resu e of tors
[(n@tmgamo methylipharyitd 3f4| Qjmrqh.ygo {Sﬁazepmo[S 4,3-cd]indol-6-one represented by formula

1, hkymmyd ramau QiR Ehgkidi W&féb{tk xbylpre’%e.ﬂmé DNﬁtrépaiamreszarﬁmt ARERinticancer

I NO

thokBRTL O, 5 Brnt B MR L 6P T RHE S gl s Ruigptvg & i oxice

indDbeAl stegsail and $ubseqesrhrfARP, hmetaeuvamntl Sacfc eonditibise naipye) newologic and
ne?r%%%deﬁ@&t{%‘?%&d&@( g Pﬁﬁfn%&*ﬂdm@&e%l?t%ﬁs @i aé)q d@ sSBa"%Be?% Wilcock

ve OXI t1ve or tric oxid uce
G*&H&’?Eﬁﬁ‘s@h{(ﬁ&?ﬂ'bpﬂﬁ@'°h Wé‘ﬁ'ﬁ%‘t"i’ Qfelns in ﬁ'ZhGSU%‘ ! d@%‘??& Ei’P'B ﬁ§99 122:247-58;
Mandie |AS fllerzetbbins k) SO gacRsoalewid ¥, el IPoly MPrdbst) polgnelase Qkilatioh mediates 1-

méﬁv-%grﬂ%@?{{;;,Q&?&é@g&riﬁiﬁﬁ?ﬁFﬁlﬁ‘!rirgaggéggﬁgrﬁsoﬁ’ignﬁ.e9%‘3) Nd-RYSR sci UsA
199¢;96/57ADP); r Garstinygscylan diserdess (adc| yerargialointaratien, j ischemia-reperfusion  injury)
(PiRper A, 'R4lles TAIWREBS 6t al Bt oBrdﬂi9B&h§cBé’rma4rﬂurﬁ% redﬁ&ﬂl%rpo@@DP ribose)
pogﬁpg%gé’ rggrg désfl{pmp ?blBIﬂ\W a?sg\{ afeézal% 6, B¢ SARERSN 855 )poty(apP-
ribpge) pglymetasg tinbibpitibn md@esreeertuerpm alqychﬁgpyart {Hnselantation. Circ Res 2002;90:100-
6; (U\@Tﬁ’atedt wg‘ @6%) PRfidMAnEN ldﬁéase?r esabbiad, | DaE&H VSRble L6pAoly(ADP-ribose)

di
R e AT as'?nepﬂéé’ LB Ceth potst vascutr
dy@f@n@p’e@SoMp FRAViragd., $zab§\€i Digbetie endatheliaMyystunstidn: adle of reactive oxygen and

n|tl%‘§§r§ speeiae Hr‘o@uchJH %ﬁ;olyé&dPﬁﬂH&?Qolﬁﬂ(er&@'a)éﬁ\éﬂj rJ MQIRY 2001;79:437-48);

r@ri gégzearejg Yo gllrﬁgq.e r&gzzogﬁj gpqt aNnPr%thtlgp agas WWnterjr?dﬂgegéﬁfoblast injury
ang cirtianitis rdagedopmenhti i inhiigtionr o (olg@OPriepee) Synthiasm Aravj NatlyAcatl tSef USA 1998,
vohé%af)ﬁ 356'7%5 Qh@&%ﬁlh ﬂﬂuce%épﬁro%?iﬁlty RE2PH: B8P 5 6ab r&Mer%oly(ADP -ribose)

Pat ent ammat o seases, G,
POPYRIRERSH, anIblt%ol ;gots%ts Bgﬂ"&?t A@bro}qxs%lsgf cnsp%)rhelvﬁ tagcgnqr?{msmg its antitumor
activith.!” @oaikdm Birarrpavd! 2082;68:4009-411). e!flﬂhérmleﬂeotwas'ﬁh@@ th BBLCA2 deficient tumor

ceﬂsgar%%Zutg@)sens%b@Qeﬁ’AFgP ?ﬁﬁiﬁlfo'rg §5ne3@qutSJt N GEALRc ﬁl% bIBHETA2 deficient

ot he st
turlngp éllﬂbpm?@éscctf IpQ)gABE({)BC@F‘)pgymera% p};(y@eﬁoogpvgl: 4%{ pp. 91§ 517 parmer et al.
Targetdgatelm repelt dpfettyr( BREA mutbusels ap e therapewis etrategly )’ Wakiiep20105, vol. 434,
pp 9%21)“%R3%%!t3r9 aré %IZO 4\631ved lrpé'nBMdn& tre |r{d§§ﬁ1b9f tr@ ex}/f'egs% of Reg gene
Cuzzocrea S, . Protection agai nst

peroxynltrl te-i nduced fibroblast injury and arthritis

devel opnent by inhibition of poly(ADP-ribose) synthase.

Proc Natl Aced Sci USA 1998, vol.95, pp. 3867-72); and

cisplatin-induced nephrotoxicity (Racz et al. "BGP-15 -

a novel poly(ADP-ribose) 35 polynerase inhibitor -

protects agai nst nephrotoxicity of CI splatin w thout

e - SR S T - S T n | o M
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WO 2006/ 033006 PCT/ 1B2005/ 002900 -3 in O cells and HGF
gene and, accordingly, pronote the proliferation of
WP p-cells of Langerhans' islets and
apop(%/gjélbds‘scof the cells (U S. Patent Applicati oﬁaﬂ?ﬁz%ﬁs%moo
Publ i cati on 2004/ 0091453; P{T Publication No. WO
02/00665). In addition, PARP inhibitors are also used
in cosnetic preparations, especially in after-sun _
in p 0élis @ncd HGPGénePara| aceartiingly) phdmoteie Prdiif&ratdn o) pan'&'rbélrcﬁb-c%[lﬁofmﬁngerhans’
s agaetsgp%regﬁgﬁwtgsﬁ' 5}ht b tlﬁe@isg Jicic nf;fé%n\ﬁcaé% Plitjicatioft 2004)0b97453; PCT
Puclneummver\fﬂwﬂfi@ﬁ‘iﬁ) nb atduleon AR dnhibjtore fares glsat esed dn todsenetipgreparations,
espelally NCafEREAI bfioks Qﬁcﬁ@m@a&ﬁn NB2Wd G4/6287T)Y h@]"eealﬁtrﬁgrﬁarketed PARP
di sease. However, for patients with advanced
inRiers 8ESY'E di sease, few of the cytotoxic chem)t herapy

ageCasceorenaig iandisesselvéih digh heaet neddfcelatebd eCytotoNiouhemetaéragy remains the

ma‘?n\éﬁg% Lys&chVt}\é/r?;Lg fmF M% %@Bﬁ%\; ?ancérp epaﬁﬂmr l£t£] gt'eie[)? %le Ee However for

ow ‘assocl at ed ot oxi'C ag e
patignisryiith peveneediop ptgstetiz dlSﬁaseo‘ﬁw airtloe ¢ytﬁpchw¢mo§19ta@p@gqnﬁlor reg'mens have

be& éffe@tﬂi@)h indreRinfNéraN sudvival rﬁ:ﬁﬁb’?lﬂ&é' thé &84 tﬁé?@deuﬁnﬁl%ﬁl%%socnated with
cac

t
crREP GOPT FHeH R SYGRL AP o bt it st Sl cfcady. > Teretore,
ch&zaatensitiaetizgh gnhapcea thegfficaaytof eyotdxisrdmge it vM’MlQIated dosed wesd fulfill a critical

neébsﬁndcahfb rpRRhtst UmOr types for localized disease
contro Over 50% of all cancer patients will receive

r adiRatiptBeranyyis @nrafRcive foem ebeansw tepptmentysed jin Mt dymor types for localized
diseésercontai. Gver 50% 6flall cahber@uticds MlTed2ivs ediiot@iapy@urig BE course of their illness

t ' r t
(PGB BPE B SOk DRt ot Ebelfle "Bttt JMEBRR s or breast
caagr. ¢ o iRapiat @rcolfbiol Phys. 2002 i 12€0-9% & erguds Et ¢treh AR eydence-based estimate of
the2 BXipFopRaté ?éd%tl'fe?éi)y QtilR&ton Pate Yor 'cl:lb%&hl' é%ﬂcerr aﬁ)ﬁJ f?@&lat Oncol Biol Phys. 2003,

so i goer g Sepet Pl Fyioopoe basd efinte P ehpeoptifle, g apy Hilpdgon rate for
prqsfathpptreo pmﬂJa&‘adlat QaboidRidh Ehysp3p 08, 155151 -8 3 tBatberarLa éteal. Estimating the benefit and
Pé&l@théaﬁaf&qﬁ-fe rcarkc@F In)J R@cﬂh@ks@ﬁéaltﬁb% Z%AV 20: 54%%:\3)’ Hoalvever even

a . tinatin benef
in Wt linsreatgrent of gansens P ﬁ’ﬁ‘ﬁh PS'PthFran's @%‘E'%Fred with c”Jat'Y% E'f?ﬁb‘lfm example,
heds srelsriechteakcérnsdBatissue safkbma aﬂﬂca'ﬁe!irﬁ)nfé]o) the [demiz); @ot, allpatients respond well.

Thferre(?éqg'el'éfd?g tr[e@@?d?%eg%fs ttfa?@ﬁ %Hrfan%é tﬂ? @?Q{ﬁl%aﬁ&g}egp?olﬂg bHen standard

chenacilprapy dvilhrecadminisigeed: priogtefor pest-gagligtherapy. cwtemawe(?apre?qhdw combine
radidtioh ﬁ@trﬁ@it WithKnavelre@ii-cahkér apértd thattafe gpeenanycbem@{eld to enhBrE ghe efficacy of
rachign 6e re:r{t O%Sdgt | grﬁ Im act%éonstke ﬁﬂ}&qigé%%to%sqﬁg gov& n tur%} QJJ a‘ﬁ%n response
(‘Cetheurrivahes aaqgterwnam otﬁemerdeﬁomsst Basiarlipjedl eaeiobiglogyr3rd Edition. Steel GG (Ed.).

Armzﬁbressadkoweyzea@yzooép ahéseralfha%%epémmooefss\r the NA-damage caused by
noyv

R e pert PR PSRN 8 Rl e Pl i (e (such tha
turadr foeksetbat vesfe inr 2 tesigteitaatiaser ddtteniirsit radidign [dosegaat kave meatsssed to a more

sehHiRE pﬁzﬁ@ by 't%enéﬁlebédlﬁt%ﬁtﬂ%tﬁn)t F@Bpm&? rﬂer‘éb‘ﬁﬁ{wnﬁ iefid Eddthue to divide
m nan

ey hy G8n RETRE TR HFDLEEN (A EEIoGE JPoearly pf I et survived the
inited eoehd GGadistivn treatentaisch dengegeenciKof iEing rédte 6Grly 2Q@ENated and finally, the

mhIhsﬁts Padi@gé?lsﬁl\h? of %%HEMart t%sJee @t fhest,ehﬁct%rmmg Ge;ﬁﬁ‘ Léﬁ@ epopuiation
ralalont';eatn'e he redi s Utlon of

m&ﬂﬁ% BUgtioresance M efﬁ%ﬁdﬁ‘asffrbaf'qnowwge %n and igherent '@S‘P?’F@ﬂ‘ﬂv“y can render
the( tsmaimdré espondife touradiation eédtrsert. h@leanydhecusie f agents thas tedurte the capacity for
Dr@h@&ﬁr .@eorﬁmeua‘nl vv.tﬁ ffadfoﬂféraay hé%@ p&le.ﬁ.e t%%ah&‘fﬁdn&ﬁé?ﬂ)@ﬁﬁ%ﬁt@ome PARP-

ext. radia
1 F?'&%‘P'i‘ c'i‘H‘i su?séﬁﬂfﬁhP%W &Qﬁ "b\mév%f LeEPVR \F?%R@“sééPlréd'am" -induced DNA-
damage (Satod M® &dLindatleT. "‘Rhieroé ppyly(ADEribass) fogmdtibe it DN medalnt diatwre. 1992,
359%%@{1 mﬂéraééuqnesf @ &hdcRB& mitLRNYARA T hAPAKP-£ Blptedsion and activity
hat survived initial round of radiation treatnent

as a consequence of bei ng nore poorly oxygenated and

finally, the inherent radiosensitivity of the

particular tissue. O these factors, enhanced repair

and repopul ation 35 results in radioresi stance whereas

redi stribution, reoxygenation and inherent

radlosen5|t|V|ty can render the tunor nore responsive

Y . D [ A J R o Y T R PR B

-
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damage (Satoh MS & Lindahl T. "Role of pol y(ADP ri bose)
formation in DNA repair."” Nature. 1992, 40

Wé%ﬁ é@? 0’358) Further, cell lines and knock- out m' ce
NP 1o 1 ack PARP-1 expression and act i vi RGT/AA005/002900
2006/ 033006 PCT/ 1B2005/ 002900 -4 show exquisite

radi osensitivity supporting PARP-1 as an attractlve
target for radiopotentiation (\Wng et al. "Mce

shdmﬁ@(ﬁwm réIREsitiRiyCupsring ARRP 111 48 @ ltrhéative Qarr’geij RY ?deéBotentlatlon (Wang et '

al, Bg@ %@%@bRéP@Egn @8:9@&79895@?%0%&@[& noigggﬁip%wgrﬁuscgptlble to skin

disgase.y GadoP-Del [198%)9.5002¢; rerMusdia etral. “Regoicamentyof fpoipkDPINBose) polymerase in

reclggg%ﬁvglﬁﬂh?%%gaﬁ% WN%ASJM ?neéehss ProgWag sacéﬂgéuéﬁ y él%ggggggm 790337 Masutani et

al. p&PRAtionR. rrq'vgz:lzpe')b%m?w@?@geem.rﬁspp@gaen%\ {amappyeperdifyetion study in

m@ew des Bmmeunpngw;wdms 5D). MA e@tmon g&hnr@hﬁec& dACMMRepair the class of
on (0] | rec

2 di t
i P e yasBahe st i, b Pl & Ry mproenian
betwwcramtlov &aclinns that cgu fhtherreomteiatecto Eehtenpesi rediation respanse (Gatabrese et al.

Adl&ﬁw%%@' & ra@@%é’iﬁﬁ%&ﬂl’a@ﬁh‘ ﬁltrd Rk fnr (FWJ bPQSpo‘iJHPEO\%ﬁBMy(ADP -ribose)
further _contribute to enhanced radj at reS

se

polyreeszeg {Bdl “inhitor, A T3] Ntk CaroRehs). 2004 55 67)-
radi o-sensitisation in vitro and in vivo by a potent
novel pol y(ADP-ri bose) urrih& { edioe- 1 ( PARP-1)

in hf&?}f &@bod{ﬁ%ﬁﬂﬁg }res%n’? mi/ nve rovﬁ@?&ﬁgsa%&éﬁn for%g@%rstra?" B toa mammal,

unmar ne enbo
theldhség‘b @mp"ﬁm\ﬁeqqmp%ﬁd prfewiieds a dosage form for
admnistration to a ma |, the dosage form conprising
a conpound of fornmul @, FOHNCHs FI 15 a
pharmaceutical |y accept abl ¢ salt or solvate, or a
m xture thereof, in aff a3y {ective to provide a
sust ai ned pl asna conceniy Al 0e f at least 5.9
ng/ mL of the conpoufid 0O NofHat | east 24
hours after adm nistration to the H‘armal 20 I n anot her
enbodi nent, the invention provides a dosage formfor
adm nistration to a mammegy, the dosage form conprising

a pﬁar[ngcr:]éo f?c%gﬂ?c%%%tgb?erégﬂ o‘? sglvate onp 5‘ f?’ngrtebfc %lalnyam%%ﬁ‘lee%%v% % provide a

her sof
susigfirfed plapro@ cangenyrlippi va@e af & u‘@@t& %mdnlpvfammm ohformula ofar at least 24

hodf%ﬂé?ad?ﬁmlﬁﬂatidﬁ@ﬁk mlanmaT‘g/m— of the compound of formula
haur s, after adm ni st

for at S r ntoth
ranRaroher R AeisBsh st 1 SR3oe B B OT grapmal, e
dosdges fogne céraprising e rcomphving oksformaitai 1ol@ pharmacevticaltiy becepthkie saltor solvate, or a
mn&{f?é fefofl AN URre'ff&,'tl%gto%ro‘\?BgQ QHQQne‘afplafsﬂﬁ IZﬂu’r‘c@ntr’Etlon‘E\/alue of at least 10

har maceut | ca }/ gfo salt or
"gmeﬁt e eomPRLEP m“?a 1 fort Eﬁ% %'i.‘wésfatf‘%'@f’l*‘{}‘é“’?tt?“ }ﬂtawa‘em%l
Susihandstieg embediment, digeicvention ptovides a/ddsage forin fart adminissétiob to% mammal, the

do gé ?&'m Qémﬂen?ﬁ% g ?&ﬁﬂ&j oP{omtu%r {nél pﬂwa}mafcaftlc{” a Vﬁﬁéfﬂe %gﬂ ?{ solvate, or a

tration to
mighgR Mgk Braamoust SFigrsp oYz ,5@%@# Plagpa F?ﬁ'f%‘é’?ﬁ'%rYa'u? pf at least 5.9
ng/fl @f the Eongaructf Faemiila 1 foln et Ieash2dioure Bftgd bdrihisteiorato theaegenal, wherein the

do{agémnﬁﬁal szgbé&%‘é‘ﬁfbﬂ@e&: a mammal , the 30 dosage

“of for rruI al, a
phaWﬁﬁ%‘EﬁﬁFW@%ﬂ'ﬂ‘%}“ é&?d@ﬁf“&ﬂ |P@V'§%F|atd°6?96§%v‘\f%[taém'"t§?’at'a" to a mammal, the
dod3g forh RomprRing @f combbundbf RN, ipHatdckutiCally @céepfablbishit 6 solvate, or a

mel?L ?fn(efABP mrfhgﬁ')%gr)t eﬁé)clllyerqg ";nﬂ‘%ﬁ ?Q{(Xglg % a;;ol |%§é fég P){ Rleast 50%

for atipqshP4dtoprsin ReFPher?! P'Pl 'Vf’&?‘f’ﬁ%\lﬁes aftgs a@m'a*ﬁtr?élpn rﬁfdﬂﬁmt
t helniafstRdt lemBetindnd el @ntdn grsiagse: doddgafdrarforadminisiraion @ta rdinmal, the

do% g ?orrﬂ"%g%tslngt hc,eom glg\éﬁotgl%gglﬁ ,"n étcg%PaQIy %cé[‘eEHBQ l'ég\porogolvate or a
mid\e {hgteaf, in@n agmurg 5ff¢ﬁ|\;@tt9 jngibit ﬁé?lgﬁpP npqqe)d}‘plymgﬁgnzyme by at least 50%
effective to inhibit a pol y(ADP-ribose) pol ynerase

enzyne by at | east 50%




10

15

20

25

30

35

40

WO 2006/ 033006 PCT/|B2005/ 002900 -5 for at |east 24
hours i n peripheral blood |ynphocytes after
watith tion to the mammal, wherein the dos form
i's aapség%’ﬁl l'i zed powder for injection. In anot ﬁgf/mz%osmmoo
enbodi nent, the invention jg.ovides a dosage formfor
adni nistration to a manmal , the dosage form conprising
a conpound of forrmula 1, a pharmaceutically acceptable
for sb lepst@4 howis iraperiphesal bipod Symphouytes efteragminisfration to the nzammah twherein the
doé%@e?ofrﬁ@a]iwbﬂhzégpme%r|ﬁ§tpﬁfr¢ssed as free base equival ent

mass of ound ormula 1. In another
enblﬁ'cﬂ"ﬂ‘ﬁ?ftemb?%eﬂt AVRIRYENtRD RsRvisies B desage fawsfa'g@wmﬁ"ﬁww mammal, the
dosagerifonh sbmtising 8 compdaund@feBhula 1, hephatinstagially Akcteptable skl 61 Sufyate, or a

it HRRH L s 10 T BAPTIRGEULY SR nASOSLAB Frocs of e

or sofvare, or A mx reo an a
compaynd af fermulad. ny/ ns expressed as free base equi val ent

misﬁl dabthdriebodiRerf Qr‘mﬁ\léﬂﬁi)nfbf’ovﬁ@{ mﬂsé'ge]fermvmdﬁﬁn%trétﬁﬁ to a mammal, the

e form |sa| hiliz ect
doSa08 15, BRI, & SPETRIRL TR AL B Rch Jioels HospPiabE gl o sovae, or 2
miftwe thefeof, irmambmowt diaftdnom td 88 anghmd raxpressed e free basagruifialéntomass of the

coHURS 1% £ ORI AN Anitzea BopRr S Ol | Y

acceptable salt or so ereof, in

an Hradether egpodimeltytie Ie\@n@e pfﬁgldés@wéaseéermdgr aimisistrafieg éo a mammal, the

doé%@bl|fdf|ﬂ|c6mbr|slﬁ§$ascoﬁfpodn|a%f fdirﬁtﬂ@@uﬁ gh%ad(eﬂrcﬁllﬂa%cébtabl%&a* Or solvate, or a
her . e

i s ST AR APt ot ol 0 5 Mo e bled s eR s 83 rass o the

compavpd pfdermglad. conpound of formula 1, a pharmaceutically

acc %anéthéreenﬁ%ﬁerﬁ rthéiﬁbéﬁﬁ&neproﬁes S dos@géqoh‘ﬁ for 5&?@1{ s%Qtfon td dlmammal, the
an anmount of &r esse

cofge PR CBTE SRR SSOBP & O niTeGrech Al eEtoRebiRfel o sghate, o @
mittire tickdend gie ah amwumtsof dromyd pd1 06 ingeekpeesed eas ffeerbase jequiialednmass of the

oonjnﬁbuﬁ@é?tfd?rﬁ&la £ mgrgln%%saéfe%miis?’ l?&ﬂ!}&'& p%&y}ofjﬁﬁg%n met hod

r eat |ng cancer I n
conpt ?@ihq@e'amnwnfsf*@rmwgtmcprqvwes AEnRRgA of H§ating eeRJl dgmammal, the
mesm‘odfc@ﬁmuuh@adhnmaermba:rtﬁameruwcaI 'y acceptabl e sal t or

sol X aedomggung‘omr Igﬁe Cﬁhgr%(a%eutlcall ﬁc(? epq?b‘ff‘e”%h' or so t ' V)gué? thereof in

to ovidé a SuStal ne l'asma " c n 11 On va
an| apwynt Hediverdy providsf a ﬁh%alnaﬂonmmn@htratlm mlueaoflatflcﬁst 88 ng/ml of the

cor'ng&':ﬁ& of?cﬁmﬁl@ﬂfo?at@éa*steﬂ t@&%ﬁ&r%&rﬁnﬁ&tfa%h tb helriifnidpan®l ; and
tive amount of at Ieast one

era a
o 5 ROl el arfaun el 1645 TR BB TRS AT { 1
i nvénénother emimdineets the ineettivo coravfdes aeraaathodg)f treatioe caricer il a mammal, the

mpns%&ﬁdmlﬂﬁérm@%tﬁg%h&' ng adm nistering to the

ound formula 1, a pharnaceutically
acc éﬁjtaaq?["8°°§'%\f’ftf°’6‘l-"a dd Rf‘a't"@ce%?a"ba‘i‘?%&‘lﬁ %" PHYvaigorp ﬁ“"*‘é{ﬁ thereof in
anadifount effedtive &t proddd o spstalivdddsiasthasdosdeairationl vallensiat least 5.9 ng/mlL of the

corﬁg&ﬁg&tfcfn%lé !Ptgr Xt%#&q\ rg%ftéé Llstgtlgrbtg% rmam(?ﬂ‘al % L

eas ours a
ad m(tm atherapepticali effeqtivamaunt Rl pt leagtrie 30f-¢apger ggent,
wheRRItRtHcariead dgynt &f dd@eiistrated iR touOdfteddmlirfstration @ftAe compound of
ﬂ”%gﬁh cancer agent wherein the anti-cancer agent is

nmnistrated within 1 hour after adm ni stration of the
conpoenethenembofigtents thg invention rigyisieh a medhed ofitreating cancefdn a mammal, the

mdtrmdeaﬁpr@fﬁ acrnw»,té}agtﬁhmbm@i of treating cancer in a
maldcg&\p?ugsl trrl?'nglg1caom§ el*tngallﬁuﬁmeﬁib? satorn s%lvgtg or aFF‘nlxture thereof in

anmpuRtertiedive dapoyided @éﬁ@l@ﬁﬂl Riasg|| qonegntration \y%lv%pf Frleagt 5.9 ng/mL of the
comiaeuhwéf%nhmsu P4t 1dast 24aburaaw aamuﬁﬁtfaﬁattbm niathral; avd dg g

sust al ncentr u a ast

ng/ r@ gﬁ r?‘ﬁegtacafg'ae#ﬁc i aof"%'f1 or rru} %e ﬁtf Cancer%g?ngast 24
whiaginthe canceeis SWWP@t‘WQFWﬁ?f ape caneerrReRsreatic cangel. skip)canger, cancer of the

hedd @ ke klitdneus loy infddc@4rnheloBaRtenie dhcen tovdri@R 8dncéN@ctal cancer, cancer of
ant1 - cancer agent,
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wherein the cancer is selected fromlung cancer, bone
cancer, pancreatic cancer, skin cancer, cancer of the
neck, cutaneous or |ntraocular mel an
“&fgﬁﬁﬁé cancer, ovarian cancer, rectal cancer, @Eﬂ%%wﬁmn%m
of WD 2006/ 033006 PCT/IBZOQ§/002900 -6 the ana
region, stomach cancer, colon cancer, breast cancer
carci noma of the falloplan tubes, carcinoma of the

theQiR&l @i stdaviich eaawloelemraan@ér Hréaet carfley bamndﬁaroﬁwﬁn@.aaiubw €arcinoma of °
u va

thec%pﬂ% e?ﬁugg %%rﬁ@onéarsmf tﬁea @?ﬁ,’x "gﬂ%"@% H?n ??Pé“as F&{:‘:morr'anc? itget YUH’@ Hodgkin's
Dise@saceancep of ththeﬁomadmac canper ofthie sragihintestimes eanceyfof the brslotrimg systerh, cancer of

theqhy«m@l gnaﬁ@res&er &tnd Eb%atw@g;m eéreergaf %dadre‘?\élrbqﬁmﬁ Qe foInQ &f soft tissue,

ren‘% 9 sar comd sof cancer o
cangplophhing u %'H'ﬁ Cc@pce&pf l"}?epeﬁ@n P’§Statﬁ) rcé'%qe'ét"b' °E'5r?<5 @pute &H’I‘%‘H"f’ Clymphocytuc
lymphonsesidaBcdr @Eike Bladder, |cymtaheranet Kidhey brURRErORFAA cellCartihema, Qfarcmoma of the

rentag%lvlg %glgsms o?ﬁte%gﬁtrapnefvo;tjsns‘é/gtlerg 3&)(?) gnn"%{yl l\%’ I}/1 re{r‘% lssl%mg a]xls tumors,

carci nomna

 brainsengioma, pltuitans pdenorsa, gptt@ommnet@nsperecgin mar y CNS | ynphoma,

SPi Rednofhél EmbddIMRNG the iRVeRiidh provRIZS Gl HitOBBirealth éHnE@rlb/ a mammal, the kit
adenoma, and conbi nations thereof. In anot

COBRSU%i ment, the invention provides a kit for treating
can@an iamosnt whangerhpounchef féemtla 1,18 pleaomzxelticaliygaccepiableasalt or solvate, or a
muﬁd@%@kop%ndaa &ﬁm%bﬂ&uféccgﬁébr%aﬁaerlor dﬁheﬁﬂﬁ‘E ﬂ@ﬁﬁ%é %84 Ho%n

accept ab er eo '
a p%@ﬁé&@ﬁ’@tl%él legst Qbe é'ﬁtcéB‘Feé agent AR PRRrMAseUtinalin aqcf’Pt%P'e carrier or
duhfehnsﬁt Ieuat 4 sed@ﬁi&@i&dd‘s@geﬁbm( B)d an anount of at |east one

ant| cer a utical Ly acceptabl e
cart r c')"rer fog’“%f‘{%mm{) H'\e ﬁrs&%)"% ggasgﬁ %°é’8%%‘%§aﬁfn?’5‘g dosage
wherein me ameyntbthe egmpoenst chiorneula 1 s effestivettepravidecs susteingd plasmazpaapentration
val@é of e Radt 5t /rﬁ.e&‘?ﬁlzdco &und Bf fHIHUlES!; oMW1 a8l 22 HolkS afidrRbiis@dtion to the
he conpound of fornula 1 is effective to provide a
5\’1?{ ai ned plasma concentration value of at least 5.9
ng/ mLanofhet Erebodionepty thednvehtioh ravidksia nethod ofatredtisgasancé@4n a mammal, the
mehﬁge&nﬁfs.hgsdmgmb&ttﬁeamrﬂrnaﬂ o the mammal. In anot her

I hventi on provides a method of treating
cant @ qowp%pnﬂgmwa ,ta(p@arn'geeuﬁﬁlhgf&e;gthﬁpqap gl s,qUate or a mixture thereof in
an aehiglnti effbivé fgprovide & udtaiBdEllastna)coficenteapro it off atflEdSITBLB ang/mL of the
corpoufls GAIEF B o8 2eoBE SRR ARG b p8 el €, °
susftiafembipatian ﬁfdfi'@t?ﬁ@!‘eﬁrﬂ¢lmlﬁ§ha'\ﬂd¢l{9@V°ﬁ'ﬁ at I east 5.9

Ngl HarRfhet EftbodiRAtD tdnsleftfon fpRiviabd @ mettod fof @&atuh@@éﬁteraﬁa mammal, the
ation to the mammal ; and (b) a

meﬂ‘SHﬁ?’W’éf'"%ﬁd"B?'wfrW ?%{' &RAAM s 't i our ouraci | and

| eud\aceinpound & fermula bt henmacevticady ansentablet dalb orf slyatgtar @ mixture thereof in
an ramwtd#@ct@e REprbast #hudidiRatdidisha Ccaﬁu‘eﬁﬁaubm vélue”@f”é'méast 5.8 g/mL of the

coBRHOR IRPOR o5 OF e Do S oot & e PR & bl o

sal {b) @rdosedfvaiation effectise tvidestoy thetchmereof in  an anount
effective to provide a sustained plasma concentration

val ue of at | east E.Q ng/ mL. of the conpound of fornmula
Definitiops ang, Abbgeyiations of s after administration to the
maniied ; termd 3Confdodnda dfoseef@$ rtadi thei ophogfHatect isale top  8-fluoro-2-{4-

m‘éﬁu?l%ﬂéll)ﬁfem?]pﬂé}ﬂfi 8R4 5-tQPafh§/Jr‘6 Elli Qib?)m@f?q 3&9}%&‘@ &Te' 0”5 rr@f term  “the

al t
cora;pougd fqf ferlnwlaz 1] 17 4efers to 8 ﬂuoro 2 {4 [( methylamlno)metrRll]pher?yl} 1 3 4 5-tetrahydro -6H-

azgp{nofSi4ByddgindoR®dneptdeibaiephenyl } - 1, 3, 4, 5-t et rahydr o- 6H azep
' no[&r’&m’ér é\eﬁyo%mas@sémﬁereﬂ_ RRietLotRRrwibd Rdicated, RATPRURH gRfth that is

formu
indgpengentef gormal ragulatqRePeRniSRsALY- eSS RiAoptastdnabition)1 3 4, 5-tetr

ahy dh@fe@rhi—"traaﬂ@l #0(ised heidine dpiess dudhen@seo indicatdd; eeanzaeeersing, alleviating,
mhﬂ:ﬁﬁ AL PRbre&Ss ! or BrERRENg t the dRSrderF Borldfisretb G/hlcﬁjmcﬁ%ﬁn applles or one or more

ervvlselnlcatec, refers to cell growth that
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i ndependent of nornmal regul atory nechani Sns (e.g., loss
of contact inhibition). The term"treating", as used
nl ess ot herw se indicated, neans rev '
Ogé/&a?qéng, 40 inhibiting the progress of, %&/%005/002900
preventl ng the disorder or_g£ondition to whi ch such term
applies, or one or nore WO 2006/ 033006
PCT/ 1 B2005/ 002900 -7 synptons of such di sorder or

syiBRoH bfisOdh. disblier dr bridtion. rm&ém N&eatmeas ad 68l t?.férneurmss GthérRRS indicated,
ot Ca, " e,act o treati ng
refars DJtq % aa‘ff ?%rt{ag'n? g ﬁ%%f‘% és f gla%r b ove. The term

r adiToslems| rediosensitizeros used tieraiprnagans a m;aﬂnst reekes nugortdawmore sensitive to
,adm,g,eﬁ,e,tawmr cells nmore sensitive to radiation therapy
The term "radi ot herapy", as used herein, incl
ext P 48y s2iRtheARY o (36 S5y efeRB RPN dgsT extergal é&eﬁférféwhefapy (XBRT) or.
tel&theaayy breehyeyapgror Ssealbe Godreal FatkidtHetpiy Ginb arnaa}edamirce radiotherapy. The

difﬁéﬁeﬁtgegl t}%gnfe‘ég Wﬁ%iée rt]r{r%dllng E %{S%RQ/ ]of raQ‘ gther?;lﬁfe Ie% 6{3(‘1 (T g? ltoXV%F H1e radiation

soyrprs exigEak is Sutsige thenkody, a\mllatseaiﬂi a@omseaied tomcerramqthqra@y has radioactive
méPéﬂlEISdeW%refdhﬁerﬁ’é?IQyExté’bﬁHl b&antg@btedlamistht! B QabRdorSEMT &ead.otherapy where

@ o . P AL P e S RO PR oL BRI it of the bocy. The
radlatlnmmterafotsrmhdfsswachnd)ilshahsapgd hreagingltbe anpaf thercell.| Beshytiherapy is the
delﬂ/el‘g%w:ahla é?%bg%lk% J&ﬁh s§@b@5%nc9%re¥1§c@é’ s élo%e B9 F&tsiglg t%e site to be -

articu ation

tregied-Ht i ?EP@??@@ for e tregt%w.tweﬁ Whesthd RPN SRR bsfplaﬁ?ﬁ’éﬂ'thm a body
cadit§|such & @ehysbdphagusor ibfontHie or Ghbbre e Yumdf isl #déssible QB needle or catheter
SOLtérE&r osré 'ﬂ? eg %ltﬁﬁﬁtle%gchfe %g %%acy\@rltm‘r: he r ap p‘(ﬁlceé?'acﬁﬁhecrgp?rsr%s potential
apdi@gﬂont toomest fupror sites. titrqan tbawsed a5 pr'trrwmbtregtmﬂnéprem gombination with externai

beéradécﬂﬁtne% SQJHsé‘éPedC@Urc@%dthr%?a%Q rmtésmonh@ u&@s#ysoIUSEWbrw of radioactive

supiges) @g%.abﬁ BT AR oo, PHelH i ot eyt fihl st Mpstances, and
thab lisathbe tio\agicdiirale pftthe sencradicestivelparentatistanve. Reatén therapysik iarspecial case of
ex@Fn@Fﬁéﬁm%oﬂ@Va g@/ﬁerpf%%“lélélar@ﬁ&l)ﬁscat lons to nost tunor

sites. can be used as prinmary treatnment or in
conﬂf“’ndﬁ’"bn’aﬂﬁ"ﬁm@ﬁhéﬁa%i asb%%iﬁw heggif. of§@1Sa AFOthERRL Whete cytotoxic
radianuclides sradinket he sstipydigsah atdeStotdelivieh®xins irefly 16 dinutd lteget<Or TRRrapy with

targét%cf gg#ﬁo%%thgr%anséml%tdﬁ]%gg%?ep%&{m%Ql uﬂotb{fﬁs?ﬁ%setqe aWaRtaéehtﬂat adjacent

t“'@Q!l?S'tsaY‘I'@@’s|a°kdh@I appropggte patigetiedetermingeis.ccan be desiroysd by Fagliation cross-fire.
RagRifmiuActherast is \éemaim"ee ithileq U §dte R@iothElapy, B0t this 84tRPYerrh Taalso refer to

i.al 20 ex n eam r adi ot her a wher e
oG8 R actpuths Bt Tl R, Py
" r adhephraseu ipbarmaceutinally, acgeptabiccshit(sir @$ nsednherains unless otherwise indicated,
inciuaéy éa&mraamomge Q‘o%‘ﬁmi‘.ﬁ)?ﬁb be ;fr&@htW@drﬁpQ@r‘é @BrﬁpobhdéKr%@are basic in

0 anti

no 5 oA g P e oo i bR i e e accs
maylbemsesiii propeceyphaamagetieatly acoeritabie acid andition saits ofrugh Hasis cenimeunds are those

thR A MbABRC bhdbddiigh 84Nk, sélt@ 'ng’ftanﬁr?d ﬂh‘a‘nma%]ég?cglgl #o6dftablb %nlons such as

ther% rtg? qreb%tngﬁu n tlef eepl@gteggct Bqt%?ﬁlﬂétﬁotptﬁrg?tggvra Sbrom|Xe calcuym edetate,
cameytate, icanbsnatea bhigride t davglertatedl citrateli difytrechinoye, ebetéte,t duiislyate,adstotate, esylate,
etl'h/ﬁﬁdanst@n ﬁJné'Qter eél%‘épt&t Jltﬁ:gﬁa%nu%lu{a%ﬁ T%%@Qrstaﬂlate hexylresorcinate,

on- | nune | ecl r.adi ot
YR T OOy BT iR oLy, o, BEbEp e faate, malate
malgates Seandélbier wiesyintd, maetidsuiéete, mucaie] ndesglateaintrste obleate,i dxatate, pamoate

(e@oongt@)s' %lrﬁfa&u pﬁénféﬁbr%'fb ”ﬁ%s;ﬂféld&hgs%ﬁﬁé b&yg@la&@r%@u nthylate stearate,

asi c ature are ca

S“P%fﬁfmen §ogngi. dennglsr et E?PC'%%N?%‘% f"ﬁth\‘?%qdﬁogﬁ Waﬁf?ﬁeg%ar‘f? ¢ Particularly

preferckd oaiig drgiude phosphiste addwucaratedwitds hat 30 nmay be used to
prepare pharnaceutically acceptable acid addition salts
of such basic conpounds are those that form non-toxic
acid addition salts, i.e., salts containing
phar macol ogi cal | y acceptabl e ani ons, such as the
acetate, benzenesul fonate, benzoate, bicarbonate,
bisulfate, bitartrate, borate, brom de, cal cium
edetate, cansylate, carbonate, chloride, clavul anate,
citrate, dihydrochloride, edetate, edlslyate est ol at e,

o~ ot rm o m ol em o e~
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mal eat e, nandel at e, rresyll ate, nethylsulfate, nucate,
napsyl ate, nitrate, ol eate, oxal ate, panoate

wit ‘gﬁé pal m tate, pantothenate,
68 %di phosphat e, pol ygal act uronate, sal i cBGHB2005/002900
stearate, subacetate, succinate, tannate, tartrate,
teoclate, tosylate, triethiodode, and valerate salts.

Particularly preferred salts include phosphate and

gI uﬁ'ﬂé‘ﬁ\@eﬁnh&@é@oﬂnclﬁ@s %ggﬁéaqy?’ﬁg% & 9}6%@3%% 3%9&9@ b ﬁs recited in '

na80|ncue3|sotop|ca | abel e oun
FOWFH'%L bé!? far the dast thatsneop mts; alomscasg feelachrpvwar%nv 53"1‘9 2 @tOm'C mass or
mds® hurmibee diffaeht frdhfithe Qiidni® MasBDdremat tnmabameumlye tduaa: mdndaye aBxamples of

lso?olpe n?h%} \éh g? ln%}%oa gte tg&) c%ﬁgzmgs cﬁ vrentgﬁ U%Fl?e |s%vt8pueﬁ 8?Pyﬁrogen carbon,

he" &
nitypgen, oxygermphoRphasus, uifur, |ﬂg@n@p&cﬂmm. suchrestH, ||‘hc6r per 4e.etN, *o, "o,

31Fl mPo gorp OéHBd:g?Clofesg&ﬁve! yNVEMpo@iidis | o Q{euﬂgsehtsméﬁ@cﬁisarﬂf pharmaceutically

sckRab koo S48 Prouri VAP A 1 e g Sbigpee s otnr sotopes o
otieB&tpmd, 4(6, withinlthe st8, of hkOpvent®h.PCerRRRsdbdpicallyldieled aortpoBfidsiof the present

mJeﬁtﬁ)RefGrtéxgrﬁéalg t o%@ﬂf@%ﬂ:ﬁ?a %Tt&lgﬁotpée‘é%ﬁ tas'anwe@tﬁc%} ‘ﬁ'ghqe mcorporated

ar’maceut accepta I 'd 09
afwﬂﬁeﬁh'"@'ﬂﬁtaﬁﬁ/ﬁf § @faﬁfféﬁ@lﬁﬁtﬁb}"@ﬁ@&%ﬁ o'fftb'ﬁ‘é@a i.8nd? @nd @if*PP@rM ie., “C,

|sdtdi>@§ ﬁ’r@%&rﬂ&flarly Biehpred ok e® eas@foﬁprlégbdréllbrﬁl rﬁd‘&te‘éﬁﬂllﬂ? aff "¢ BF F for use in
ot s E mesioh e L, PR e, R et RS PP e AP, Le. . can
afford dextedic thenapeutic advertages sesolingefronBgrieatdr hi@tabole stabilitycfer example increased in
w\}o"I‘\SI@ffP oF RhREd dé’sgg@!reeunﬂé%@rﬁtéjéndlrﬁbngé Why BB YfeRired th%%FnE %ﬁ' mstances. An
lsq{qffc'lgllpbfllgd cqmpgund o_% Eefmula Tohihis ﬁggntlgrll @angggmr?llg BF 8r|ep§;ed by carrying out the
priue dfres deselibéd for thieaon-laetecotripoynt cqubstintting a raadity available isotopically labeled

reé;q%m&taz?\m sbib |cﬁggﬁgl& rgguqre BF for use in positron

ssion to er, substitution with heavier
i sot opes such as deuterl um i.e., 2H, can afford

A erta?ﬁ’?”PW@r P‘E advant ages resulting from greater
tabSIa"effe§i’ln Li:ty., for exanple increased in vivo
If f’ ?0 " euto ch dosage requirenents and, hence,

A f §eome ci rcunstances. An 15

AuéOtome‘a‘@ eYth £EbnGAURBHBSe QiveFOr mul a 1 of this

Aua)usnueannd:eameg@w @nkaftriion-Bh@ BLmed@mto 08RdE Ng out the
APT QGE dieh QRdeEBE prshecbntddiratioh emé auivel fdbaimed t6 HeTaeLIBEbrded observation
Blsubst below limitofdeteatianli | y avai | abl e isotopically |abeled
B$eageBpdyfsorfacg aregn- i sot opi cal |y | abel ed reagent. ADP
Bienodslopdures miResbhat e  AE adverse event ALT al ani ne
Caam noi"i'“&‘r&?!“@f"é%‘é" ANC absol ute neutrophil count AST
glggrance notransferase AUC area under the plasm
C%ncerﬂ{ﬁ@{& ?Pé'CWF\Pg AUCi ayp area under the plasm
CHOBSE ebhbl o uagy M4 or hERIBE Rudrfls RARQUT S AUC e. easq
CRl €2 WhgslastUie Pl dsma concentration-tinme curve from
Dt Me Qodeinktingtokidifds r ecor ded observation BLD bel ow
DNA m t dedxyribetwetetciaoid BSA Body surface area BUN bl ood
ECss ea ooricenirgtion prod0Bing 5% of adaximometast rati on CL cl ear ance
EGS , , e'eleptiprardipgielpl asma concentration CRC col orect al

F‘t’f"ance FCresepiity 3 Cormon Ter mi nol ogy Criteria for Adverse
5‘Wents5% e’:‘tg‘bl 3 CV cardiovascul ar DLT dose-limting

G o
}‘S?X' CI E t r?‘ntestmal stromal tumor
GLP good laboratory practice

HCT hematocrit

hERG human ether-a-go-go-related gene

hERG-IKr human ether-a-go-go-related gene channel blockade
HGB hemoglobin

Glsgp 50% cell growth inhibitory concentration

ICs 50% enzyme activity inhibitory concentration

IGF insulin-like growth factor
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DNA deoxyri bonucl eic acid EC58 concentration produci ng
50% of maxi mum effect ECG el ectrocardi ogram FcR Fc
WERBHHID006 5- FU 5-fluorouracil @G gastrointest P{,‘f‘hBﬁoﬁfomo
gastrointestinal stromal tunor G.P good | aboratory
practice HCT hematocrit hERg hunman
et her-a-go-go-rel ated gene hERG | Kr human
et her-a-go-go-rel ated gene channel bl ockade HGB
IGReifo g insiinfike@reBh B06 reedptor,giyeant h i nhi bi tory
ILconceferleudinon C50 50% enzyne activity inhibitory
' conceﬁ‘ffﬁ%ﬁ'i%??' IGF insulin-like growth factor WO
006/ 3‘@0@’5 CT/ I B2005/ 002900 -9 IGF-1 R insulin-like
e‘ tor, Type I IL interleukin IP
gﬂa"t‘f Intravenous LLN lower linmit of

M%G m_m nlltr%\-l'@ﬁltriéo ahdfﬂfe quantitation LV |eucovorin

Wier nrtrosoguani dine MID maxi num

NA[@' er at& aﬁg@gdemﬁpd,ﬁucq‘éa{,denam de adeni ne di nucl eoti de
NOKPAEL no\euseRedsdiede-aftepevee- ef fect | evel PARP

PARH Y ( ASIRADP-BIsse)polymbipseer ase PBMCs peri pheral bl ood
PBNiCsO C peripberftDiopthmpmegteslynam ¢ Pl D PARP-i nhi bitory dose
PIPK phahamaarotinemici c PO oral ly RBC red bl ood cells

PIRECI SPARR#pbitrsddsg al uation Criteria in Solid Tumors QC

P'Qjal i P&a’@%ﬂ‘?l‘"ﬂ%'F SAE serious adverse event SWFI/SW
eri P’é oé er for injection t% apparent termn nal

cells
R H kesponse Evaluation Criteria in Solid Tumors
Qc Quality control
SAE serious adverse event
SWFI/SWI sterile water for injection
t, apparent terminal half-life
Tmax time of occurrence of Cpax
ULN upper limit of normal
Vdgs volume of distribution at steady-state
WFI water for injection

Brief Description of the Drawings .
Figure 1 represents the data on efficacy of temozolomide in combination with 8-fluoro-2-{4-

[(methylamino)methyllphenyl}-1,3,4,5-tetrahydro-6H-azepino[5,4,3-cd]indol-6-one as the phosphate
salt against the SW620 xenograft.

Figure 2 represents the data on efficacy of temozolomide in combination with 8-ﬂuoro-2-{4-
[(methylamino)methyliphenyl}-1,3,4,5-tetrahydro-6H-azepino[5,4,3-cd]indol-6-one as the giucuronate salt
against the SW620 xenograft.

Figure 3 represents the mean 8-fluoro-2-{4-[(methylamino)methyljphenyl}-1,3,4,5-tetrahydro-6H-
azepino[5,4,3-cd]indol-6-one plasma concentration-time profiles for Day -7 (the phosphate salt of 8-fluoro-
2-.{4-[(methylamino)methyl]phenyl}-1,3,4,5-tetrahydro-6H-azepino[5,4,3-cd]indo|-6-one alone) and Days 1
and 4 (the phosphate salt of 8-ﬂuoro-2-{4-[(methylamino)methyl]phenyl}-1 ,3,4,5-tetrahydro-6H-
azepino[5,4,3-cdjindol-6-one plus temozolomide) when the phosphate salt was given as a 30-minute IV
Infusion and oral temozolomide was given as 100 mg/m?.

Figure 4 represents the Median PARP activity in peripheral blood lymphocytes following
administration of the phosphate salt of 8-fluoro-2-{4-[(methylamino)methyllphenyi}-1,3,4,5-tetrahydro-6H-
azepino[5,4,3-cd]indol-6-one.

Detailed Description of the Invention
|._Pharmaceutical Formulations of 8-fluoro-2-{4-[{methylamino)methyllphenyl}-1,3.4.5-tetrahydro-6H- -

azepino[5.4.3-cdlindol-6-one




10

15

20

25

30

35

40

Tnez time of occurrence of Cnez ULN upper limt of

normal Vd. volune of distribution at steady-state Wl
injection Brief Description of the W nas

“&%‘ﬁﬁlgjs?*irepresents the data on efficacy of D£8T/IB2%05/002900

tenozol om de in conbinati gnawi th 8-fl uoro-2-{4-

[ (met hyl am no) net hyl | phenylf 1, 3,4,5-tetrahydro- SH azep

i no[ 5, 4, 3-cd] i ndol - 6-one as the phosphate 5 salt

agarme;torm;fomd’:‘am:ﬁumerae@saatfsither&f gaH 6 plepafiiaa@ Yedttibed!in ©.S. Patent No.

6 Agg\%w% QBT %‘éﬁn' 'on Mo gCT |§558$/8608‘EE gJeS b%w(s:lgrm) fi’arzentl Aprﬁlca\%h plo 60/612,457,

ang prﬁePrvyBlaml Haiyntépmat]op Nerfipl6)12,4593tha disclosytes ahwhichoaré ircaipasgied herein
by ré¥&Enee th tﬁeu“&khr’ef@o ber@lrpsrl’ﬁtlr??nabhﬁs ﬂjayj-’&gfréw@d Sccording to methods familiar to

20 xenq represents t
tho&%alﬂlfeﬁ in tthe art an certain synthgetlc modifi catloﬁs may be done according to methods familiar to

thdSe $Killedindhezrt{ 4- [ ( et hyl am no) net hyl | phenyl } -1, 3, 4, 5-tetr

ahy%é) [ tou%dgofqgrﬁelhq L?a;fgblg f?&h%glw@ \%Fﬁy Q\J s?Its with various

concentr
inoggaNiE angt organiciagidy: d&lthough such salts must be pharmaceutlcally acceptable for administration to

madm{att; i (ﬁ&bﬁﬁésﬁé’ﬂlﬂﬁ)pl‘&ﬁo@){é ]nlﬂﬁl@ r‘éb}a}e'tﬂe 3on4bo§1dt&tdrrﬂt|ﬂé/ Q“fr@m@l'fé reaction
-aze one

ml)ftlfrﬁ a !Bngérguﬁﬁtéca@al{n?ccsﬁable sa and %en simply conver%g?aﬁer baak t% the free base

coi@pdund; by dre@mént -Vith rept dlkalierrieagenhrendhgubbquhently icdnvers 1h¢ IBtter dree dase to a
phihhdEeRily - mle%hsadélﬂ& §aﬂ] 'Trhg%ld @dd?ﬂ?)ﬁ s.l'ts%ff the base compounds of this

t enpzol om F\)g S tg g hat e sal tag
I 18T ORPRIe B 3010 3 CPoB CaTPou D 31 ORI AN A e apount of e
chasen iiHeraigy arganic ldoid i gruadriedusrsepent seditrd ot inea SditatilaorgdnRidivent, such as

me‘ﬂ%hol \5! etlé/anbl Ugc%r da%ﬂf%\ﬁborﬂaoﬁ)&qhel s\ém Je%éd fscﬂlh lsQMé Fegdily obtained. The

strat hat e
degjregl P%?adi-cﬁﬂ 1'@-‘{5(Pfﬁ§PFﬁ}qdé’ﬁf"ﬁ§PHﬁ"Wﬂhf ﬁ?ﬂatﬁ?? in.an organic splvertby adding to
ﬂwe&i&]ﬂﬁﬁn&n@bbro;ﬁét@ riirRezd & oﬂgaﬁc 664. ISbG@ﬁc—eﬁanﬁbl& of Ma&ltlérﬁﬂ a preferred salt, the
ph?_sgﬁaﬁm glf 'cgrrm] é)(e)ff?l}n ﬂ&\feapp\lcap onZRo PC‘HB%(WBS&J% 6% Provisional Patent

Apglicetiondop 506 12457 f and &t $yArepisiona)) RatenhAnpligatieng. -60/6 82,4695 the @iselosures of
whg:ggféﬁrgg g%tg@%@eu?g égg%ﬁbefinotggr&%uels ndol 6-one WO

for Tnglst:[atlgp]af eaqopgodnagf 8!61']tu CQH%BE ggyé%rr@ g'god?hat enables delivery
of diees canmigoenti fonthe).sB: oPattiemt THese méthddSinSutie; orf#Gdutes, intraduodenal routes,
pafen@la'l ‘ﬁﬁéc‘h&n (||ll\5ﬂxd|n5) QIHVQ?OQQA’ALBQQ%&JS lthtr'gmué3 ﬁlQrV'uﬁ}a%%@ular or infusion),

plication . 12,457; and
tomaben%fﬁeﬂaﬁm'watfaém Appl | cat ion No. 60/ 612 459 t he
di sqhee&dnipeendodayyitri exampalé, ®e prodidsdios foire Suitaisle fot oral diyinistration as a tablet,
caérg[eed'llﬁ g?}l\%ell Ehs{a[glgd (eleggegérénglgtgag is’glrug;ﬁr gu ensu?rgté?[jﬁd déhga{al Her:tlon as a sterile
soluiipng Sﬁﬁ@ﬂ?@"s% Q"I‘ULSEPW r tt%a'aﬁflm"aﬁ@“%‘e?% an rPingnant |getcregm or for rectal
adﬁiwitréubﬁada fipposkony be done ‘according to nmethods famliar

| s Cgh nldln|1 | %g mI tpmttdlo]sa 9 ¥ s sut¥aenl Cfgrrg?n%fé (fgm?ustrgtlgn g?éoaecisg dosages.

or mn e varle erent
Preferathy. masetwns inghge gamn\@nt@naj pbafrgamwt@alacemersor exqipiénbangtthe compound of

forfUB A a8 ah B&wé"'H@&dnéﬁE WP BRfitioR @4 forthd iayaef8PbtRD R ditiRd or pharmaceutical
manmal s, it is often desirable in

agﬁr?%'tg?rf'edse ?%Vaﬁﬁu il ally isolate the conpound of fornula 1
f r orfexerhpdary parentéraj radministrition doress dnslude pitdipeaereauspensionisyin sterile aqueous
soH%@ Q&Q&zﬁ#ﬂleeaq%@otfs p%ﬂﬁeﬁe"@@ﬁbl 8 dé'i?do\ée SoRMR! Eudhid%sdg@fot'rﬁer can be suitably
t({n free base conpound by treatnent with an
bu ‘f’ IfFeege eagent and subsequently convert the latter
f r e Sutphlephérmaceuticplrariang dnsiyde ioerl dilyentsoar Hljgtsawdter and vatious organic solvents.

Th@g%rmé&[}tlél%mgs—{s}?maﬁ if deseld 'c&dté?fnacﬁ%ﬁaﬁmé?édléng%ua\aacs%avonngs binders,

exelplg& ?"ﬂ éhetllhee T, g%fgr o&l) %ﬁﬂﬁﬁ% %ﬁ&gg@%wgﬁg xF|9|ents sd/ch as citric acid

maychei ensrlayed togetinan iwith gériou$ disintegrarg e sudri as estagdh, a@lginio lagidiand certain complex
silie&éshnb Wnt@ﬂn%%%@su@@éyé%@%sé@gét#l Ehcpécab@ ﬁdd%HatI)apjbﬁcatmg agents such
organi ¢ sol vent, such as 15 nethanol or et hanol Upon
car ef ul evaporatl on of the solvent, the desired soI id
salt is readily obtained. The
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desired acid salt can also be precipitated froma

solution of the free base in an organic solvent by
wododissbge the solution an appropriate mneral

organi ¢ acid. Specific exanples of preparatlcnrqleNMSNOﬂmo

preferred salt, the phosphate salt, can be found in

PCT application No. PCT/182004/000915; U.S. Provisiona

Patent Application No. 60/612,457; and U. S
as [Rragnesivinostedratdgodivrh Ia&pﬂ)lsultamandrtaw\l@re &en eyl 465 Kablatihg purposes.  Solid
cor%o?ﬁ&n@%\“&%%llgrft pezrgayvg’go% e"f\{p%yéoniﬁ gBﬁ)Qr{d%?odﬂlg@{;e?dtlH cg’;ﬁules Preferred

erence 1 n elr entireties. m ni strati on
mateqalh BTGP Srlufe faptpsecer Milk suoap é"de\“'S'bﬁ‘Pléﬂ"ab)‘?’e'ali‘ﬁWW'ﬂmﬂ glycols.  When
aquidoad suspembibressor chiirs \6RY' Yesiredf fort $18l aumItROationl tHeaclive &ompduid Eerein may be

cor%:nfed ith vya@ss egigﬁ %bgg%a\;oﬁrgdraégrﬁs %I?Ang m%Hér? 3r dl){es and dealred emulsifying '

ena rou téra nj-ec
aggntst or sysPARSng, agsrmamtaﬂwnsi"uentmsmhmgg@tﬂ. &thandl, mrqpﬂmsgbmolaslycerm or
corﬁtymdt,&-fslﬂ%}véaﬂ) topl cal, and rect al adm ni stration. 25

0 or exanpl ed in a for
I EFESATBOR Gt pofhe Seiae P RER% e AHeE, et depo (o T b desage form,
Moy dréferatphoammtorsmaptsadened rel ease formul ati on, solution,
Susp]e fe%h efBdainkfts S RS Metold %Fmeoﬂleﬂtfbnathﬁt(%mp&ﬁd of formula 1 is

sol ut suspensi on or emul si on topl ca 1
paraafﬁ@'magwm&tereanfowarame &FiPg FrivpRhiliged RS’W@%(mPEﬁPafﬁttﬂ" of e fygphilized powder
fora6}eation $or rciidaP DseAB dRsGHEPMSU GOPBOWSIMBP PaRAPAYpIcAtisTRMo. hBB/612,459, the

dlsglgéuFe oqglﬁgtg‘g mcgéggte %ér%ﬁg\’f rgfe e it It%]e%u%tdadm ni stration of

recise e forms include a
c on¥er marm*mlthepmgﬁphﬁe ealttof tbapo"apawrdu ogformyila demayi bsifesmulatechend supplied as

a I&Jﬁﬁillz‘é@ %Wdéﬂ fbr ﬁh]‘ectlofm OfogAdal lasdee %E‘se@‘?ﬂ 'IO’rﬁL/iZ(ﬂrﬁﬁmeﬁVpQ 'Ftamblarnglass vials.
Nncl u

T FEIPRREE, 156, Prosetge A o I PRt St S Pl may”Sonsist of the
phﬁpmmbairqf theaoompeund af forawlai In matnitek wetar fooinjestion, rept vittegen. The resulting
Qhddbidt ARG bQ bn %ﬁﬂ@'@&éﬂm cdk@ E&(?lrdrdgepr H%Q %, b%%déﬁétlﬁﬁb% with 6 mL

or exanpl e, aqueous  propylene glyco extros
sfeg's vter B leclsnd R VBB & 242 alPInEoLBHEH BE TR fpe bass of the compound of
forlauid ilered, if desired. Suitable pharmaceutical carriers

|0 PCLW&e%gi%@éo%én&%?hé in9 ntlg rrhlc%gﬁlats?oc rﬁfbrﬁsg&%e\é%%o%}f&of formula 1 is

mﬁ’\‘a"l?é@t Pragovecihigmin H‘l‘fo‘{at“FMﬁ&petﬁrﬁﬁﬁéﬂ?r@ﬁﬁéar%@ﬁ?%ﬁcw for inhibition
of EéllﬁMONAD'gﬂepléﬁbrﬂdﬁH Boly-ABPLabdRE §OlySerafofhatibreand &ﬁi.lsteahbl‘sprﬁtelh binding.
Sp grg‘l’;‘ ?lelaasmfh%{lvﬁt ! 'E‘%almg[é 4 tt?e?c::ogntpg%nggo?%%@é li] %t )é H‘Kp’l @e oaolomlde PFs = 1.3),
greathgtedinsd the MNNGdnducagdscetiilasiNADS gprstimption (ot m@n@t cetiudar, poly-ADP-ribose

formbtibh By 6998 hi A48 s. CEdrieing tHe M tsagetﬂeﬂe&rolr hufth ot WhdiMg(3Y 4% mean

YR (6 PP P ot ated obirenB 0300 aF Quhisiced o pesma

coREM/afiBABO5/NGORO00 -11 as nmgnesi um st earate, sodi um
lauryl sulfate and talc are often useful for tableting

purposes. Soldgxsmmosidgd s of a simlar type may

al so be enpl oyexd4knmomoft and hard filled gelatin
capsules. Preferred materials therefor include |actose

Il. ‘?’rgarm%e}ﬁtlc%%g&ﬁblr@%s Gf tH«@P:c a"ll |ﬁ ﬂlﬁUﬂ a\q@irr%mUspm yet hyl ene
ueous NSI ONS Or ellIxirs ar
deS I"\’ 10 %Pd'@FféPf he Meﬁ?'gfnr"%ﬂt'f"bwe epmpoyed of Jmily ﬂrb%‘ﬂfﬁ%l to enhance the

efficdug ro€ tytotowiydrbgs vhossomibdharish efehds/@r DIAI Sarsaye e (Teese iguge include but not

||ml:§édat}$ ‘?Jn'r(ﬁ%&orﬂﬁ? gécfsrlERﬁ\%)oanhJP&aWF‘i t%:[otegé/ e(%Lﬁka* ’SM'ITfHKLINE) cisplatin

ents or s
RS Tk MEYERS FOUBPUA £ 85U PARNER S L OB R GRNSIA” SICOR PHARS:
PHARMPZHEMKE), gandc@dxorulgitity Gpdrbdhioride’ (AM CRBRNIAPARTNERISN BEBPORD; GENSIA;

stk PLARIRS: p%?ﬁﬁgggg,{nge Qa0 Zhpe dosage forms of the

I nventi of, osa é ormi1s an oral dosage form

nor éh%?@ﬂ@?'ykﬂﬁww%am%lsé’f the pgeRts.o4 e ivention may be ﬁsim%wde typically in
thecfoh0 di aphirdacitidaheompeiditond® taht difeasésnmielitédoby, médutation or regulation of

conmpound of formula 1 is parenterally adm nistered,

for exanple, using a |yophilized powder. Preparation of

the |l yophilized powder for injection for clinical use

is described in U S. Provisional Patent Application No.

60/ 612, 459, the di scl osure of which is incorporated

herein by reference in its entirety.
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For exanpl e, the phosphate salt of the conpound of
formula 1 may be fornul ated and supplied as 15 a

d powder for injection, 12 ng/vial
W%g@@){)kjloﬁ@lo n./20 mm Type I, arrber gl ass vi a?@f]ﬁfﬁﬁgomoo
conposi tion of the phosphaig. salt of the conpound of
formula 1 drug product may consist of the phosphate
salt of the conpound of fornmula 1, mannitol, water for
PARH. ert "effattivecantbunt! isrirdgneied to hiean thasamdunttd an dgemtthpty wiskncidministered to a
m%zfl nﬁcuu?d}EgJ El%ﬁé%kgnﬁezeg tog cL ?r%‘%%r‘ﬁ%h ms Eﬁﬁ&t &%ctg egﬁjnléﬁttfor a disease
medigtedcly; 1Bé agtiyity pfcang og mpreoPARRERRYME. rThus: @e’ﬂe@l@?uﬁcaﬁbgﬂfﬁt)ve amount of a
coﬁﬁoﬁrﬁ%tt@ﬁﬁi@nt@f\ id £9 u SO RO R moddiatef %ﬁﬂatla 3or Inhiblt fhe activity of one or

m@S?C{Eﬁt ?rgyrp%ﬁgc {;r]'e t[ A éilsg%s&_pcgﬁﬂtlgg\éﬁaqt% ||a§d abyrEEat activity is reduced or
allevatert aThecelfective amonli i@ dived corggouhd willlvary deaéndmg wpen factors such as the
dlgeggeeéo |{b¢lgarnf1 9 gévE J"ﬁwg ﬁit—:ntg Jn@%nét{o?%gg quhg 0P fRb kH‘Iarn'mgpm need of

trqagqqthqtg?p %ﬂy@fﬂg&]s%gq regepnlplg Qetgm@p@pwprﬁlsmﬁdﬁgthe art. 'El)'rea%/ ing" i |s intended to
ménes ichétarmd hygatlwo@d}mw conditicAn® b enathmal, hﬁlu&mﬁwﬁuﬂ\ ikt is affected, at

b e B B RAET o s e B B o
frqrrnmcmrmgem a:@amalapar;mlayy WP-thé pemmal it dound td bmprst}isp@mtpmavmg the
iR coh@fidnDut Mo fet bBh didyRosed Eévhévﬁ‘lb Qtefnocﬁf Jtlﬁ&EndH; Tnhﬂf‘clggaiﬂe disease

oun oun

n
cofoncarr 2le =BG 1 e ek PR PRI i35 g g cancer.
yi elTtie dctaitypdf seen@mpaund obfatmuiatli asra reddulatoP of RARPLaCtVRY may héd/measured by

an?%ﬁ%? zletﬁodré a%aIBPI{e Eq']ihosg s%?e% |3(th%9rg (i)nc{uhm% Pan g g@ﬁ@rlﬂ \IiltEﬁASSﬁys Examples

] ations esent [nven
of Suitable PE¥YF fPE ACIVIF measwempris Bplvde; thase Wescabrdin & T FrigaiNrd 6495,541 and
thé §pebifid exarhpleSof tHegrbseft ivaitiance the 35 efficacy of
cyt OIIhoxlle(s:en(tjmm—%?i)n |a Qv 3'“ 0 th%gﬁeﬁ{n %‘I)Og Pf?iref%p nﬂo%eg?ﬁ cagueltlon mediated

The
by(l%}@sl’ileamn{rtt%)fgr Gixpmp{gtce@qgnar(dm:\[azquyf dlqegmng(g@m stat@sAbadinvolve oxidative or
mtgd:'\_/"lAﬂF; Jil\%qlggﬁg%ﬁ\l Etéggsségg%bdégu&B&Fﬁf_A Wpefdatiafion. S63ch BBnditdM include, but not
ImBech ERRUITRRIESNT NEHE W%IF‘U%E?’H‘*’P]?’@CERH'P%‘H E@ef%w'ﬂmfaw disease),
caRVAdHIRS disBHENE UBY), migbealdia;infar&ioORcHesRkfErfusdtA RN HIdebdlir vascular
y@\ﬁﬁl i6h, c@ﬂ‘féﬁ} dué% n-gF\‘%tmw 'Tﬁﬁhér}!%eﬁﬁé RGhddY B tﬁ@ﬂ'gﬁhﬁn\féﬂtlon comprise

agents o vent dm ni stere
"6'559 118, aj Ramm# dn MEpdyhgreofza ﬂwapﬁ%%'utqﬁe%we é@ﬁﬁ!ﬂ‘)&?if i Rjgrmaceutical
cohfpod‘ltro&alhlcﬁl icoamBesaryed tret ppmbiphicretusd, at piesimaeuticeiciompssitons discussed
ah% WO 2006/ 033006 PCT/|1B20051002900 -12 PARP. An
eeff ective anbunt” is intended to nean that amount of '
an él'@@mve@tﬁmalsom ta @nmethod tfer thejtreagment ofnaéan@pl,cell growth in a mammal,

m¢|um1? dhumgh, aorhwuera@adm.mstmg:@ saibl nfakheal énra@@tuﬁf%ﬂﬁwe ccbnfipound of formula 1, as
Ci ent o eff '1’! tre

deglg}-:d apove, o1 g.p ?rinﬁcegtfca r?gcegéglﬁ‘s_)aﬁi o ?ggﬁg ee}']ezc yﬁgta eﬁiﬁ'c':rtﬁle lanegtlng abnormal

cetlbfewfapeutl cal ly effective ambunt of a conpound of the

i nv QNBr{eQa'ihbbﬁméht GMﬁnQHethd e fabroprha? B gﬁ'thHTEGéHcé\'t iReluding, but not limited to,
ul at e

ty of one
misioieRcireRovlaly (nabie aBLafi bt plen e Singsty RS Sy 3 prmary or
sebgnderl drairatomp jung cangser (I8GL@ dndoBCLG| Hope icarcerd pariTigatic cancer, skin cancer,
caﬁéefr %ﬂhb\f@acﬁmoﬁg&k dﬁfané’oug'o\/ﬁﬁadéﬁlﬁprﬂél%m‘é" B\Jané/rﬁéa%cer colon cancer rectal

Gt
coh e S PR A (RSN e by s STl s duodenal
breast gghtey, utefring tancernoarpitioma of thesfakbpieh tubes; eancimpmatof thp gndope@tium, carcinoma

ofnﬁé/ %ért,&l e&ae&fou#aeof th® Whdi2e Icyrc.pmaeamh@ evdnvbyH&ﬁan $l0idehRd chiter of the

he

cSH AR G S he TR 2SR BB T iy PEAFTE i Faroe of I thyrod gland
cancer biitol pagatiyyrdidigiend, canbesbf thesadggnblegiand,cbarcama dfsoft tissed, canger of the urethra,
caRédr tof tHeY pdnie pRGiateVédnYer OfestRilsr QhceMDEHRoniR AR acRIRZ ¥R Miad BStonic myeloid

i ncl udes: preventing the disease condition from

occurring In a mammal , particularly when the mammal is

found to be predisposed to having the disease

condition but has not yet been di agnosed as having it;

nodul ati ng and/ or inhibiting the disease
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condition; and/or alleviating the disease condition.
Exenpl ary di sease condition includes cancer. The’
v bdo¥lodeef the conpound of fornula 1 as a nod
PARP activity may be measured by 15 any of thﬂk?ﬁﬁﬁmg&nwm
avai l able to those skilledq4gn the art, including in
vivo andlor in vitro assays. Exanples of suitable
assays for activity nmeasurenents include those _
leuﬁeaia._r lylbmcx'mn hpeBoméxtcancer blbthe &)ad@es, Eathderafidhe kilirey or ureter, renal cell
cafREL GOSN beliOhBHESER b BB o A REES BHmry oNs

fon I's erapeutic met
Iy"@ﬂh@@? i MY @daklgsesabl@lf’ﬁqmduStP|n@Jna>ﬁ*FeH4meed>fa'fb§tePA9tha pituitary adenoma,

adfenbdorticdl YeanfePl g&iX amsd:sa caaadacafultuﬁél Omyloval icRdlahgRtaréihanRa FBrosarcoma,
neurogas‘io%l %tmotb%gtgqc’\? gEonlmbnvg (o) o%&éﬁ?kaﬁ%&%mgomg cancérgI ¢

hy pér anetheneatbpdiment Sisald neathrod i sieid @hrorinal céliLgravth i @ tbemignt proliferative disease, |
chlddi'P{b tb@t%itlﬁuted}@ %&Iaag'ben@ﬂﬁos&ﬁélﬁyﬁé’rﬁ&ﬁ?& é’s’hho‘é@ di sorders

Par ki nson''s di s e),
c ar ,J hig {pyengion alse r?ﬁt%sdi’ a g}egmq f@bthe WB‘&RY@ pla]ormql]cfeg Er@Mhd’ha mammal which
comprisbeatindnistezing tof saislincamniah grusrygunt o ittelweinpauny arferenuiart, or a pharmaceutically

ac ét)lé' 'qut r%‘lvat& hﬁrelga‘{hhtqs %%gt%‘é‘ %%éaﬁr{ﬁ@b%ngé'cgﬂ %rX\Mh Tm&mbmatlon with an

erapeu resent 1 nven
an@;@momgg@téplpw from the arg\dﬁmns@tlng of itgticr inhvbiters,falkylating agents antv metabolites,

intérBadting Bvibiotics) rwnﬁ?fficﬁ‘ﬁ frihibRorel QE@IUE}I:Ie Qrﬁhlbﬁor@ %Efﬁ%@ etdpdigomeraginhibitors,

oiqegERgeshrsS BBl e S B R at o rahes o e A EE e pove.
Thi Jhis rinventibn elso zdlates toed altamsacemlcai compdsitich foo thettreetment of abnormal celi
gr&mﬁf?ﬂ%%a@ﬁncl@@ﬁ@E H@J'nanc&lrﬂpngﬁgoéﬁta'ﬂ\ohﬁi oPth&BIMBRLINd of forrgula 1, as defined

I ncl udi n rsin mnlsterl sal
abpven PrA ptg%nag%gﬂw ag:pptf ng %yﬁtﬁdthgpof,f thmwl%etye in teeating abnormal cell
graelf, anedlprahaceutically actepibtde dfmtee uh bssénhbpdiment epdaitidompasitibi, said abnormal
w@%&%ﬁ‘fs%aﬁc@re{nﬁgcﬁngl M?ﬂér% nﬂnrgegg{) &%ﬁ%ﬂ#&n&r ﬂeﬁ%{oﬁﬁ% ’\%B%I%% Bbry duct), a
PrigBRY GF Fﬁ&P”dé@lquSg‘P@% A Prirgary. gigegendary Regindumaesglungiapcen @ISCLC and SCLC),

bohé Qaricer pér&reatud@ih@érh etin Q&rReer, ldgreadt ﬂ‘bthé |héa‘dr ot r(daﬁ Fb’ﬂfah@ouarw intraocular
[ SecC

eganorlﬁlﬁ?%/vg%dua ééé ci?n%erryeﬁal carﬁ%ar cap T ap([}ls rﬁ?gl re% R%dt_o&ach cancer,
gaatnuwtesm@cxgastb@rmlombeand qyadﬁoallaahreaet canpRr e wterinekéancesaeareinoma of the
falFBﬁEr? %fbe@fcakrhemﬁ‘%‘%epénd%ﬁ!@iﬁum CeHrérdRaUS thd cérﬂkrmrof the vagina,

ca[i;gﬂre%f:#m ecvgﬁag{oda? geggﬁr:‘ gﬁncpré)gﬁsﬁgo% anﬁﬁrerﬁ:%tojmgespall intestine, cancer
of ¢feséndoaring eystenm abnogigafsthe ithyroidcgidralr earte| of theenphradoyowie glahd, cancer of the
adgn?agﬁgnd‘:?d?& ar of%ﬁrﬁs% E&HE s thiﬁ(eﬁ*f%%epgf B %enis, prostate cancer,

IOIantu C&rCInOI’THO e endonetr
te?’:‘ﬁ‘f‘%l"?ﬂ?ﬁ’a"hr%‘f" ‘Y H@t%lé‘l'k\?mi? cheoRicAyRigitdeulsmia. W@p{)%lq{gnphomas cancer of
th@ﬁﬁdﬂemamaer@f thé kiéney o} wreter, Hoalgkll darcihobb a@imema cfaifecrenal pélvis, neoplasms

ofttrié %eﬂe gﬁgég%%?ﬁeerﬁ gé'ﬁ?)é ac&agggﬁ)rﬁ?ﬂ)r{\%‘ Woﬁﬂ&drgﬂﬁss %ﬁgﬁo@'ﬁa spinal axis
tumermclerpin stent ﬁ@"ﬁamw'tﬁyr faeaor@a aadtfmfe@ﬁa!eqan@r 93 Dladderespper, multiple

my@lofraCcholaRdidtendiortd, fiBroddrcotriasfeuplastom; estinétiastoRrd, stfacdombination of one or

morg ofq%r%é%ﬁjgf ca]ﬁ&?s RE& Qﬁo er b%ﬁ [}'@ﬁt%f gé%gﬁgrhace&:ﬁc% &o&é&s@fo%ald abnormal

ncer roni c or ac
CeE (90’@4*0'3 F0 0BG aTPliesRine Q}S%Q:Q'O@Ud'”ﬂs bl!t e\gk dmted, tO 1 ReafiAsiSC henigp prostatic
hybéﬂmhpdméstmoe.ancer of the bl adder, cancer of t he ki dney
r en l;ﬁ‘ Bvqn{ﬁn (a0 relateﬁﬁo 4 ﬁ%a(r:nq?rc(e:llftn ijaogﬁor lihg treatmgnt op a%{\orw]al cell growth

., NEO rvou
in @@msymal, incliding 3 hangd, whighesimprises an emowmbefgkq wngund;pﬁf?nmw as defined
abdVai, Brod p%éi:eﬁhtﬁﬂ? raSoeptBlElé‘bé’lt &%&V@t@ihbr@&f&hatﬁé bftlciva liYtreating abnormal cell

ortlc cance r _cancer
ol o K5 e B Bl sy en A B ot o e
grevpLRondistiags efomitetic inbibitans @Ikﬂsttns regentsp entamesahelips antsresieting ansibietics, growth
or nore of the foregoing cancers. In another enbodi nent
of said nethod, said abnormal cell growth is a benign
proliferative disease, including, but not limted to,
psoriasis, benign prostatic hypertrophy or restinosis.
This invention also relates to a nethod for the
treatnment of abnormal cell growth in a manmal which
conprises adm nistering to said manmal an anount of the
conmpound of formula 7, or a pharmaceutically 10

I T A R R T P P Y T TR PR of P PR M L L o kY O
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anti-tunor agent selected fromthe group consisting of
mtotic inhibitors, alkylating agents,
olites, intercalating antibiotics, <
\\iﬁ‘a%dtog/?ﬁf)n ibitors, cell cycle inhibitors, enzyﬁé@%ﬁ%mz”o
t opoi sonerase i nhibitors, _q4bi ol ogi cal response
nodi fi ers, antibodies, cytotoxics, anti-hornones, and
anti-androgens. This invention also relates to a
fagtrin anhibikorse ol cgad mlmhlmso&izinhesrtoﬁmsnmérhe inhibiters, ibipivhica fesponse modifiers, anti-
hoﬁ%ﬂ&rmanf?%r oger’ 9rowth in a mammal, including a
, I'n

an anount of the corrpound'of. formul a ‘
7, dse 'cam'%@&o rejiRg 2 methodforiediertaertiof 3 yaerPrpliferative disqudsr in a mammal
wh&ﬂ|cbmﬂ’(se§ ﬁdlrMﬁlﬁt@nnb fﬂ@%aﬂ@fnamfnblaé tHefap&ftléaWEffe\éﬁ/e|dﬁ10hﬁt%ﬂﬂe%mpound of

formgl(ra:] g{){r%kgpgrmgcelupﬁ%@ accelpﬁzbls ﬁ%‘ o nﬁcp ag? ﬁgrﬁﬁ lgfon@g}a%on with an anti-tumor agent

seledierh therm tthheo oroups adngistinb rentipreliferative lapents; dinese inkibitossn @egiggenesis inhibitors,
grd\nﬂ?lfébﬁir "]%lbltgr's!t Bt inhibifdh ech_ﬁ thlmomﬂk' IRrﬂlﬁtors alkylat ating a);;ents anti-

hepat obi | mrgﬁé Eﬁ?olc and billiar
metgbolites, dpejcalatin ibjofigsp growih fﬁgt?rnlﬁl?llg)togr rag'é@ﬂﬂn&?i'r gyclgrug]quors enzymes,
todoistmerase inhigtofsalbibtbglca(l INSpbise anudifi&i€]&jtibodRe, Byeotexics atidbrmones, statins,
anﬁ’@ﬁlﬁa[nﬁ%é% & cancer, skin cancer, cancer of the head or
neck, aheous or ‘intraocular nelanoma, ovarian
candbe preesst iHrentiemie also dirested 40 cambingtion, thesepsutisrmetifods btregting a disease

coﬁcﬁtﬁah Qﬁbdla%HCHYHﬂfRPCéﬁlﬁ@rwh|cr9&>ﬁpfl§ésrgdﬁiﬁltsteﬂﬁﬂ to(eG?h%ﬁlthCm need thereof a

the({%‘oﬁgtgﬁlﬁ e?gqil&? ﬂ?ﬂ’l’ﬁt og{a pFﬂ@zde{utgﬁl C8B'P%I°‘§'°T wwggcomgrésreg FWO%H’e @Plymorphlc
fortris cor ephargnaedutical) pgmpositians disemsseadif abbyee incaombination wvith @i thesapeutislly effective

anlolf oY%gé Bﬁmore%ﬁ&én@%l&{edt@ﬁ itk I amgg gﬁt{hnalo%négsaﬁgents signal

cancer eso S, cancer_o
trapsgyetiop "ﬁ‘ﬁ"t?ff %“Hé"&ﬁ%%&"?’%ég%ﬁﬁst%ﬁ'i‘ s%héﬁe??ﬁ insjude fthose disclosed in PCT
Publitgtioni Mos Ived db0/38718C O 00/38716e, war ad/keyn i WO gd0za8d18, o/ad aodras7 19, WO
oo%‘fpﬂoh@vo €d?§e‘§é‘55"w<9 log3fhor %ﬁ& tG\ﬁi*@O/éB?Bé el aiddosFEE of \ﬁrﬁﬁcﬁé incorporated

cancer o en's, prostate cance
heteindyyireferenge "ttaﬂ'b%*'fet'f@hrom c or acute Ieukem a, chrom c

W9|EQérﬁbléseUkQﬁﬁ-ﬁmoﬂ YERO Giklilie trydTPIBRAIBRSSCRERNG], BhotdcBe (PFIZER)

bl adder , the kid

o4 &0 ! i, IRVl WA solBEM il gpeeners:
BEDTORDEGENSIA SIEOR BUARMS SHARMACNBMIE) pnil dewosubeNDy drgahjside1éhM PHARM
PARIRNERS HEOFBRDSGENSIR HEER pﬁmmlpmmm@@ug ADRASALZR. @i n

;;ﬁ %l ol |or£tlg%{g;|éeﬁ.xﬁlcr %ﬂﬁ(ﬁqsmc@gw&@%&%ﬁ }get cI:o(r:n%lound I}]?ormula 1 and an
ant-hooa aggntusing @nydesies ddsaderregimenc Floaexamele,rthdlegisiemsnan be dependent on the

co?%gﬂggg ABisQhRws:Of @ conbi nati on of one or rmre of the
ore g cancers. In. anot her enbodi ment of said

pha @@u‘f%ﬁ‘f"d&f)rﬁﬁ'@g? th @rPharggreyticaliy aschpipble salh pr spivaige pr @ mixture
théréof a Baidyinistered ih Bresrmaduny/ef frokh 3 @B48emg/inhéexbresden gs frékias® eduivalent mass

of Hergo&ﬁtgm& Br for%@@%}@aﬂl;i 5 c}gfﬂ:vglr)'l az|@ d9y°st @ﬁduf befcn%{ BE: 56({ rgglnlyteWozolomlde

nventi on so rela

preferablyrd B&2R0iegAn” terenzRlBmideii on for the treat ment of
abn@p)nmate €ofrlpbur@rddViérinula i1 agphamaBEtically aedeptabmganaormuvae, or a mixture

thé’?@df Cflg? E&SG&I A s?egg‘d iR Gn S}ﬁ&‘d{‘éf fr8rt1 1&&?8 .ﬁ?ﬂp{%&%?seg ?J %%L Qquqvalent mass

pharmace
ofﬁwalcpmrmun%@ Ifovfaltlﬁa_-ﬂ Hilewr@efpre ﬂwmotescgn dose @tsit%\heurﬁ Ia ef.r eati ng

D@bmgmbr.,ﬁﬁ{eban growth in conbination with a
phar cce t abl rrier and an anti-tunor
Boort earut G AERe Sy By consi ot ng of m ot ¢
i nhi1B5-BZrmg/magveyl3aneeksy agents, anti-netabolites,
I Nt @p08h ALPBveR LWkt i €S, growth WO 2006/ 033006

PCT/ 18 100 Lors

" ni® f5 %°mpgw§ﬁ?é°gm%p8. TBmEr AN RRERRE pE o e, o o miure
thésead| camy becadministesgrbim emamayit dfifremd to 48 yn/m’ ¢xoressed @s freedrage equivalent mass
of 8RR bmpHIRY G e”ASa 1, THR xlsméﬁ.ﬂ!vé@ 1 3dy8 01 Hof batoRSthd PpdledaR tidked

for the treatment of a hyperproliferative disorder in a

manmal  which conprises admnistering to said mammal a

therapeutically effective anount of the conmpound of 5

formula 1, or a pharmaceutically acceptable salt or

hydrate thereof, in conbination with an anti-tunor

agent selected fromthe group consisting

antiproliferative agents, kinase inhibitors,

AAAAAAAAAAA - 1 k! L' b o s et ee mrnd L L o b L PR PR A
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10 and anti-androgens. The present invention is also
directed to conbi nation therapeutic nmethods of treating
wo 8008088 condition nmediated by PARP activityp. ’fﬁﬂgﬁ)ﬂsmomo
conprises adm nistering to a manmal in need ther
t herapeutically effective-agount of a pharnmaceuti cal
conposi tion which conprises any of the pol ynorphic
f or s, har maceuti cal conpositions di scussed above,
DOW@E&?&%*M@F@ with a therapeutically effective 15

anopnk. 1@fmgﬁﬁ?%igrxyaayseevg,ylg%@ﬁces sel ect ed from
anti -t ti-an enes

1 ald ol P BRSIT Bt 4. & Aermaseoical vorrc?né%iﬁ sa o St o @ mivture
thefBuf; hansielzg nnisteess! in arcdmotist of fnos & todis Sg/ra’ssapressad BGTee base equivalent mass

o R SRS BN 8 S 0L . o

befgig thecisplptingase \O 00/ 38786, the di scl osures of which are
Do*sd?ﬁﬁljeﬁﬂfr'dk;ﬂﬂm herein by reference in their entireties.
2 0 nti -t unmor agents include tenozol om de
(SCEEW'% Ren At vieeks, (PFI ZER), topotecan (GLAXO
SM T!P-IHQ_mMEfda"EX gpidaysievery BRWSAIGL MEYERS SQLI | BB; AM
fRERROM d of %ﬁ%ﬁDa meﬁi c&%dﬂdﬁ@éﬁ or solvate, or a mixture
PHA CHEM and doxor ub| cin ochlori de $AM PHARM
theﬁp\f;emgdmgg a@gNg'oA rong{ @dgn;g,’m |emm§ed as free base equivalent mass
of tﬁ’é—HHRMé@dEMbE)uIaADthMr bere ke doxdnebicin@iod ame 24 bourd llter; apeutic
e adm nistering the conmpound of formula 1
Dog@éhb%q&d%bﬁg’#ﬁ -tunor agent using any desire dosage
r egPrEMI/moeveRs2A?BE®S. t he regi mens can be dependent on
the conbination agent as foI | ows: (a) t he corrpound of

for IFU céomjtﬁnafFl onptﬁfra?eu cerlflrte oégl?eagrg eep{ aéeng Saﬁ\} Sf e%dqrnﬁstermg the

sol v or a
comppupdhefdermulafl. & pf@rmapewtealmacwgtﬁmsm pelvatee oF aa@lxmreéb;ermsrean amount

of ﬁﬂw s ergtmzréﬂﬁrasseeés fheld BadeQi mmeés of fhe %Hm%uﬂd of féfuia/1, ¥nd an anti-
ﬁQj%g everg0 F 3 1 hour gefor Ta%%1
t”“%°é 3 YRR Lor exagpple Josqag regisns Prege °2‘c5’b
nmg/ n2t enozol om de; (b) the conmpound of fornul a 1, a

Tahfr maceutically acceptable salt or solvate, or a
mxture fthereof can be adnmipistered in an amount of

fraame 1 tQ 48 rrg/er expneg;rseed as free base equrnbaalreem

eSS o TiEG

2 25 Ou]
iindtecann ot ecdaae@s@eﬂmdvearé hour S | at er Dose r%%ﬁ@%ﬁ'f“ﬁl" id,

yinnt N~ A anlal

PRAM S T b LR e ao*l"s"aﬁﬁyaggﬁgwa

weeks—(6 {n te g 1"n 'm* IV over 90 minutes diyi
rLphar macet VoS e G 1£5ezisa o1 sol V all Gz Q. N BrglJ
Saltgieglrbeni I € EHeqoemm Ndoaws dbe1 adereni st ered in [aied2000AaTE05-O#.

vinroaccard as raa hacal aaii val apnt

'Frr\m 1 to
; Gt 2 hpUrS, PRSI N
indiRdSs 40 6:;‘20%(: ﬁﬂgm ) :n:QP élﬂﬁmla&ml d:‘é IIal?éelal days
5Feélivery 21 Hy@o m91m Kdelys, "be@@)m@n LGSR C anyg @@qmﬁwf
Doultstyed 53308512 Y57 002900 - 15 Dose rjange for

Topot eca lnnaecarxt:eormgwwglgcrmnuﬁauayy X 5 aays eV Sl N a2y, 0ays

t he °‘(9'f2'“?“0‘f‘f } gyring irinotgcag, IMB.C €|Utishderd§9b:¥5:1343-1347.
FO%@cept abl g.,e,sf’é’ ‘:S%Tgs{m 2\*P193 % °°h""”°usr'ﬁ"§€ "ur e | Tobwigend@tal. J @imn
/ e

be adni ni sépeateyeryzmekan am)unt of from1 to &

P h Proc Am 8
Capli Xpressed o"'éﬁﬂ'?%oé ?‘% @aggﬁijWHént mass 5 groegco/@ggéozczgsoc
conmpound @petg,g,;md@s er once every Smdmi

dai [y X 3iriotet 1 hour | Qeliarsc khge.cin
xewrr spl at i nSPPEY aﬁ%owgﬂg"l’ 585%96?"8&‘“ ET@HIER Nt oncol. 2006525271, o

Repeat every 3 weeks Abstract 3602.

1 Irinotecan 200 mg/m IV over 90 minutes, day 1
IROX Oxaliplatin 85 mg/m? IV over 2 hours, day 1
Repeat every 3 weeks

| Goldberg et al. J Clin Oncol.
2004;22:23-30.
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10- 100 ng/n2 every 3-4 weeks 10-40 ng/nR daily x 3-5

y 3-4 weeks. 10 (e) the. compound of formula
@R draceutical Iy acceptable salt or solva

vo thereof, can be administered in an an%ﬁmﬁfgp?}ooz%o
froml to 48 rrg/er expressad-as free base equi val ent

mass of the conmpound of formula 1, 1 hour before the

days ever

m xt ure

doxorubi cin dose and 24 hours | ater.

Dose range for

oo

dom,gubl CI n: 20 75 ng/ nﬂegﬁ\y,ery 21 28 days,

15 R&Q‘&\ce

Nt

UUIIU’I Ilul T

'FL§8FV\9%fP"@b

| nvent| on Leymgim
mul a 1],5-Fd 50§ maim

to 48 ny/|reke
thp conpoifiqeeataferyPmgekdl 4 1 __and an antij- 4

€s8a6Ba ni stering
dayat § thal2| y accept abl e {

evaazuﬁg,l?stﬁjigqv EVL}%J nﬁrgres' I)lllomnga n amoul

meeppe&eed as free base equi val

‘fﬁhotbddtﬂz!?‘gﬁ w e emnmémsys AR "ﬁ pre
fhe

LOCITTL

conpound of

$ Bdnlitz QB1. N Engl J Med,
nRoo4; 3623852080 1
ent nass of
Inpr_agent (s)

for exanpl e, dos e regimens presented in Tabl e

:;z% L

mnu €s,

I rinotecan Repeat eve

days Seitz et a

t@ ig”ﬂ% FARR6E spr s m&%m@mes.%
weeks 2000; 343: 905 914. 300

6
or JB®deHeschemes isiad '@B%h Irfap pesmodified. E°fe@ﬁ?ﬂ'%5ln%{?ﬁaamaape givenata
dobedT G B50 mi/m?;ISCRLERabelapRatta deseasr §7Emymbks0gl 29 8iay be given at 20-500

"y

%2 1413-1418.

Irinotecan 125 ngl m IV over 90 m nutes,
ays 1, 8, 15, 22 |IFL LV 20 nglnr 1V bolus, days

, 8,The cggbugapn therapgutic Netpds of the gr,gqeptzm\feg@gnmg‘pphant{ge Bdministering the
coﬁﬁ%dﬁ@ of i 4% ,phﬁﬁ‘ﬁ&uﬂoallﬁacce%@ble %th N&leﬁ@ QPa Mrg@ére&lnﬂ an amount

e LM U

over

cgmﬁc&:ﬂ? gf f‘HF‘FISi and an anti-

tuhar agerfis), manps Uiedahde)@nﬁbﬁmlré_m&t ipafied® Ovhnfomaxainple Failed geatment with
thd Q&Qe,@o&e@g@g 18R0bLi nuous infusion Douillard at al.

Lanhcet.
200 2000;

Tabki2not ecan 180 ngl m over 90 mi nut es,

Doul I l'ard regi men over 22 hours,

days 1 and 2

; 355:1041- 1047. Repeat every 2 weeks

day 1 r Andre et

al. ;3EBur 5J LV 200 ngl mover 2-hour Infusion during
irnolecapn FAFIRl 5-FU bolus 400 mplnR, then 2.4-3 g/ nP
conatnienuous | nf usi on Co Mgﬁngand aI aI J Q il N134 Refererdd/ €T
85 /A |V-ovel2 il 2 ramont et al. J.Cli
23: 22329-'@I23\Z/m IVI&QZhoursBQQ&B& 2 every 2 wee gf‘" 25382047
FOEASC t abiSTH 400 ngD bt WnPROMBINTY over gL - 14 | GEiRkE Y stk
al. Pica &i’j, %&,yzg;épsl n Irinotecan 100 ngl incolckedpR1:2059a068)
o Ui1In (I]CIBShpIaih\UOi) md/d’ IV ovir 2 houli@@@al every ZZ7 mMeliyast-Goebel et al. Eur
g/ ay J @an 9;38:11338-
FOA'Q&E ract %%%%00 mlg;1 ﬁng 43?/92 o@!lsrpoulrSY’ da} 1 2.133199 3é[‘
Proc ti Tournigand et al. J Clin
Repeat every 2 weeks Oncol. 2004;23:229-237.
Oxallplatin 85 ma/m? IV over 2 hours, day 1
1 LV 175 mg/m? IV over 2 hours, day 1
Cheesemanet al. BrJ
mFOLFOX6 go f\ltjlnt%% 3?1@51:)\{1 bolus, then 2.4-3 g/m over 46 hours, Cancer, 2002:87:393-399.
Repeat every 2 weeks
Oxaliplatin 130 mg/m* IV over 2 hours, day 1 :
FOLFOX7 LV 400 mgim IV over 2 hours Gl Onool 200525258
§-FU 2,400 mg/m? IV over 46 hours, continuous infusion Abstract 161 5 e
Repeat every 2 weeks for 6 cycles .
Oxaliplatin 85 mg/m* IV over 2 hours, days 1, 15, 29
LV 500 mg /m? IV over 2 hours, days 1, 8, 15, 22, 29, 36 Smith et al. Proc Am Soc
FLOX ‘252Fl; 950306mg/m IV bolus 1 hour after start of LV, days 1, 8, 15, Clin Oncol, 2003;22:294.
) Abstract 1181.
Repeat every 8 weeks for 3 cycles
Oxaliplatin 60 mg/m® |V over 2 hours, days 1, 8, 15, 22
LV 500 mg/m IV over 2 hours, days 1, 8, 15, 22 Moehler et al. Z
FUFOX | 5-FU 2.6 g/m* IV over 24 hours, continuous infusion, Gastroenterol. 2002;40:957-
| days 1, 8, 15, 22 964.
| Repeat every 36 days
Oxaliplatin 85 mg/m® IV over 2 hours, every 2 weeks
bFOL { LV 20 mg/m? IV over 10-20 minutes, days 1, 8, 156 Hochester et al. J Clin

5-FU 500 mg/m? IV bolus, days 1,8, 15

Repeat every 28 days

Oncol. 2003;21:2703-2707.
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30

XELI RI CS pecil abine 1,000 ngl m PO bid, evening day

1-norni ng day Oncol. 2004; 23;271. 1 Repeat every 3
WARS)06/0830964 r act 3602. Irinotecan 200 ngimIV o

mnutes, day 1 |ROX Oxaliplatin 85 nglnr IV ovi&:\@f@&%‘)S/002900

hours, day 1 Goldberg et atz-J Cdin Oncol. 21104,

22:23-30. Repeat every 3 weeks WD 2006/ 033006
__PCT/1820051002900 _-16_Nane Reqj nen_Ref erence

| MOt ecan 125 rrg/m IVnagnﬁern 90 mi nutes, days 1Refe?a,,c’b5 22

L\ L 20 o W I I faWal l_ |l B il aWal

=V Uy Ui’alnp’laﬁn&ﬂﬁ Irﬁzl\;‘-ovﬁgﬂub&’*da’y A

1, 8, 15|02 mvy \krmursa&ayuhhdlingl J Med. si;fge““' c om Sop
EOLB?WEzum TE ) IVegisrthpn 650 mging NveERB hassi z un 2.{3
“BVEP® 90 (rERlizhnes 1d il 10 WerdBminD4ia,350: 2335- B 875,

chenot hel B4pset eveheawedks Repeat every 2, weeks| CRC =

col orect a *a i%ﬂ&%’g Vhours“"" ggzl’uoroura(:l ;[ LV =
| eucovor | By a0 dgink v m%"’iléd/mobeszzmkl t Ol 1@boRAbrEL ol Froc Am

E‘g&%equewuamnﬁml ons may be adni ni st ered |oseecin 6idol

m nut es 5, he . dosi ngm%éﬁ’é?ré@"amm-
listed i 12 aaﬁ%% WO er}houmd”e?kﬁf%wea%r exanpl e,

IT1nNotecan nay be g| ven at a dose o1 bU- 350 no/ ng;

5-FU may be given at a dose of 370 ng/n2 - 3.0g. LV may

be given at 20-500 ng/nR. The conbi nation therapeutic

met Fediosage unitrearp repeseertted invgpei m'of BBACTer Exepipledthe Mosteller formula, the

Duﬁgm\r{a' fuB&iE 'fdﬂrguﬁ R Haydddk RPRL Witéhbn faer @ébt' férmul@ the Boyd formula are
ap:ﬁlfar maceut i cal X(acce tabl e salt or:

3ple fpranqagiking §pA (Meptel| %Qréﬁ'ﬂﬂ'fed&a'Cf"F‘tS’m%B‘Edd Sﬂéa%d’fm’\’ Engl J Med
1987XQt 25,317 (H 7R 098, BuBols &5 BUBSIIER: 3 femtulartaestimafe thé\appeainatelsndace area if

heu?ﬁt aﬁ@&/%?eﬂnom”ﬂcﬁm el 1916 ﬁf&’&r aﬁ%&ﬁﬁs %X/ark&e? Y$6&htsky D.H.

n trea
GepragtiicgethadderimAeRrngybacl surdse afP@(ﬁ hmhbwthé@wé@waﬁﬁdmmaets children

and@aduk® TBO Usursal biewerialies 1 9mNodedcdee Betan KA @ebig 3L, futiltion of human
vodhoSisp i 8 e LS B ClpagleBaRal 1975 a5 35 clolde, e growt

of th@ supfe@Barcknf the hB@ANFRIXY. Mirreapoli® Oniveggitthof Mintrsbta £ress, 1836, BDTK, Leung
DTniqérmon é.Mpumy@éaucazt,&ws&y-sme@é?es Iﬂ@h%ﬁfl\@edll o8d %@ba 3i8¢17y H30).

t ever

an e
21" Bislighel ugmm ekt HICRDY eTB Gl ATRIOlRralne Zoprge knase. nhitors
angleggnekis Mahibitdrsa grawthGieetoe linhititora | coxfEunhibitbrs, 26€1 inbibitdis, | tftotic inhibitors, -

alkgéftﬁéJ geongéogﬁtﬁmet%{f)e% 6?1?}&@51% Entlb%f?c}g%rg\ﬁ? n%:?og \;né‘r%%gq)ﬁﬁatlon cell cycle

inhiptoAs) en;ygﬁf, PRPISABErAge |Ur§plt@ﬁ biejediqa| @gmaseamodg lers, gntipgdies, cytotoxics, anti-
hofRpsadtatiay, @ny ardi-andeehs Oncol .  2004; 23: 229- 237.

In one embodiment of the present invention the anti-tumor agent used in conjunction with the
compound of formula 1 and pharmaceutical compositions described herein is an anti-angiogenesis agent,
kinase inhibitor, pan kinase inhibitor or growth factor inhibitor.

Preferred pan kinase inhibitors include SU-11248, described in U.S. Patent No. 6,573,293 (Pfizer,
Inc, NY, USA).

Anti-angiogenesis agents, include but are not limited to the following agents, such as -EGF
inhibitor, EGFR inhibit_ors, VEGF inhibitors, VEGFR inhibitors, TIE2 inhibitors, IGF1R inhibitors, COX-II
(cyclooxygenase [l) inhibitors, MMP-2 (matrix-metalloprotienase 2) inhibitors, and MMP-9 {matrix-
metalloprotienase 9) inhibitors. .

Preferred VEGF inhibitors, include for example, Avastin (bevacizumab), an anti-VEGF
monoclonal antibody of Genentech, Inc. of South San Francisco, California.

Additional VEGF inhibitors include CP-547,632 (Pfizer Inc., NY, USA), AG13736 (Pfizer Inc.), ZD-
6474 (AstraZeneca), AEE788 (Novartis), AZD-2171), VEGF Trap (Regeneron, /Aventis), Vatalanib {also
known as PTK-787, ZK-222584: Novartis & Schering AG), Macugen (pegaptanib octasodium, NX-1838,
EYE-001, Pfizer Inc./Gilead/Eyetech), IM862 (Cytran Inc. of Kirkland, Washington, USA); and angiozyme,
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Oxallplatin 85 nmglmIV over 2 hours, day 1 LV 175
ng/nez 1V over 2 hours, day 1 z z Cheeseman at al. Sr J

Wi sdeb/3dod- FU 400 mgl m IV bol us, then 2.4-3 g! ‘
hours, Cancer. 2002;87:393-399. continuous i n%gfiﬁg{@é]}ﬁomoo

Repeat every 2 weeks Oxal i-gBatin 130 ng/m 1V over 2
hours, day 1 Andre at al. Proc Am Soc FOLFOX7 LV 400
My/ M2 1V over 2 hours On Oncol . 2003;22:253. 5-FU
a synfgtic meyme |flgmoRibpzyme (Botldes, Colonadd) nanduGhitonf(Bergyille, California) and' -
coﬁbiﬁ?t{oﬁfﬁer_@&.l g/EGRW?r\s/ Q¥ Y tge %@&@ofﬁ%rprée?%ﬁ/lirgi‘én are diﬁ(\:}osed in US
i oyer. ours, s 1, 15, :
PolgEN B P40 5 051758, R g Boopporgec el ensTets ol ggposec.
PaBiculerly ateferkbd VEGIC inhibit@e cincliide ORP34F6825 045 13036 zVatalanibo | Mscugen and

ks RELgr start of LV, days 1, 8, 15, On Oncol.
°°%5'03; b ek 22 29,36 Abstract 1181. Repeat ever

8
e e Rgdifional =GR iphibitorscarg (dpgsrizediim fgoexaggplenin WOoR8E4440 %zamiprse,d May 20,
19%@))/5011 InteéPnatidrial A%cdﬁ?ﬁ 5?@/IB§E@W§7|)((Med3IM:W 3,2 gbga}J hSN?%BZ%ﬁ (published
, at, . \ = s .
it 1719685 WO Sk 1582 @loien nselhE e G St Poiony 84854 cscoses
AC1Q7395 7Unitech \Blates, Paent BB34,504 (Bued Reysaher & e1998)38VQ) 86/80356 (published

Nowdet b aidoB), BRitedTHiated Matéhy %fee?é; OGsSed BHET Yo, 29U Elifiteds States Patent

20 mol nz 1V over 10-20 mnutes, days 1, 8, 15 Hochester
5.835.03 (ssUgeMafrh 25r46P0) cnies Biges Rl 94,765 e Adhigia 11998, LS. Patent
Nol BS G1658,808 (Be\:d;No¥erabé0 25, 20087, WO Re/16349 (pablisheddVialehys 1998), WO 97/32856

B8 SR T O S8 e 4, I ST s ot

Degamizd. 196110 0428 (PublishesLa8uarc 22y 4998). WEOSHOERS Guhisriag Apr 6, 1990),

an@Wo 6028377 @ubhshed Jariubdr X 1498), di-oFhidOfe REéIMIntoYpdiédUsy reference in their
hen 600 mg/mM 1V over 22 hours, Cin Oncol. 2003;

en ?’"243. Bevaci zumab days 1 and 2 Abstract 975.
Bev &tier antintlife@tivegadents that owag ibe 98echivithuthe compayiags df thdprgeent invention

incide ingibmﬂfﬁhe@h§nila%ﬁ\éigl FSteilBarSFerdsY afty ﬁﬁibi@rs@%ﬁ@%c)eﬂ@r%yrbsine kinase
PR TRONRF RPN G LSBT0 R I TR i g ptent applcations:
09201048 _,(ﬁle'ﬂa[hwembeoZ&at‘l 998);.09R64058 Mitad DEe¢mber 2E1B99),0pE50116a rftledFebruary 9,
2o o e on g o (L Bar O D085 Sbatas e umust 20
199Reand D9BEI7P% fied Augsbe 1998). ARd the/Cagipayndg gissiqsag prekoiqiiaedidn the following
United States provisional patent applications: 60/168207 (filed November 30, 1999); 60/170119 (filed
December 10, 1999); 60/177718 (filed January 21, 2000); 60/168217 (filed November 30, 1999), and
60/200834 (filed May 1, 2000). Each of the foregoing patent applications and provisional patent
applications is herein incorporated by reference in their entirety.

PDGRr inhibitors include but not limited to those disclosed international patent application
publication number WO01/40217, published July 7, 2001 and international patent application publication
number W02004/020431, published March 11, 2004, the contents of which .are incorporated in their
entirety for all purposes. -

Preferred PDGFr inhibitors include Pfizer's CP-673,451 and CP-868,596 and its pharmaceutically
acceptable salts.

Preferred GARF inhibitors include Pfizer's AG-2037 (pelitrexol and its pharmaceutically
acceptable salts. GARF inhibitors useful in the practice of the present invention are disclosed in US
Patent No. 5,608,082 which is incorporated in its entirety for all purposed.

Examples of useful COX-I! inhibitors which can be used in conjunction with the compound of
formula 1and pharmaceutical compositions described herein include CELEBREX™ (celecoxib),
parecoxib, deracoxib, ABT-963, MK-663 (etoricoxib), COX-189 (Lumiracoxib), BMS 347070, RS 57067,
NS-398, Bextra (valdecoxib), paracoxib, Vioxx (rofecoxib), SD-8381, 4-Methyl-2-(3,4-dimethylphenyl)-1-
(4-sulfamoyl-phenyl)-1H-pyrrole, 2-(4-Ethoxyphenyl)-4-methyi-1-{4-sulfamoylphenyl)-1H-pyrrole, T-614,
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The dosage units are represented in ng per n2 of BSA
For exanple, the Mosteller fornmula, the DuBois and
W BpbA3F0es mul a, the Haycock fornula, the Gehanpaiglgao0s/002900
Ceorge fornmula, the Boyd fornula are 5 appli cabf?iB ?
nmeasuring BSA (Mosteller RQ3g.-Sinplified Cal cul atr on of
Body Surface Area. N Engl J Med 1987 Cct 22;
317(17):1098; DuBois D; DuBois EF: A formula to .
JTESR?, P4 4.t9VE-28 i £33 Berb8126 and Arcexias(etodcoiib). Additogdily, GRdIl inhibitors are
diéé%é&ihfn 0e. @@Wé}ﬂa‘ﬁ& |NG§ M%ih l%‘-gnéqo@@igﬂglthe%ﬁﬁgg%f which are

cﬁwar z W sot sky D. Geometric met
'"W&?Wi'% elpgstetydog Al BHEROSES: ea A hei ght wei ght fornul a
val ildedecyateferned embadimsnt tidhantiduneon agenh i celdudxibSas disaiosedan UrsaPatent No.

5 ‘%E Bﬁ?qhéfj‘wnlte(ﬁ% %}r%ﬁ:h %i%i]ngééorﬁgdup ace&grggaltgf e rﬁ%ﬁfo?la‘i] Purposes The

stragtere {o& Cefpgoxib Sashew betowe ot her Rep 1970 54: 225- 35; Boyd
E, The gromth of tdhe surface.area of the human body.
M nneapol i s: uni \k/s of M nnesota Press, 1935; Lam
TK, Leung DTHyNbre @ erN' fi cal cul ation of

body- surface area. Qi N g 1988 Apr 28;
318(17):1130). Additional jmanpleéscafibanti-tunor agents
i i i/9 agent? 6288@%989? AT bi tors,

gr éapgtor i nhi bitors,

nrn b|5ceﬁﬁn35n1t otic

angi ogenesi s i nhi bitor
cox-1 inhibitors, cox-
inhibitors, 15 alkug:ting agents, anti-netabolites,
intercalating anti biotics, gromh factor inhibitors,

r ad'lrﬁbh@ﬁiafer@éﬂ' dmiBNifmkR trienénulairﬁdaragem en;éiérm;, as disclosed in U.S. Patent No.

GRS O EorReR, AR e nsrpete PR LS anch i Ry Bfesy fog ol purposes. The

stra¢tiare ffon aldegondb iastiown geldw:ogens. I n one enbodi ment of the
present inventien tcgre anti-tunor agent used in
conj unction w t h ¢fe co d of formula 1 and
phar maceut i calf28np ' escri bed herein is an
anti - angi ogenesi s age Ookinase i nhi bitor, pan
ki nase inhibitor or grova ) Nactorl i nhi.bitor Preferred
pan ki nase inhibitors ¢l ude %iﬁ?@gmgmu bed in
U S. Patent No. 6,57 Y (Pfiz®e33,2hac, NY, USA).
Anti - angi ogenesi s agen&ks/ i ncl yé8®ut are not linited
to the following agents, such & B2 jnhibitor, EGR

i nhi IP bﬁeoﬁréferr%égbﬁblﬂgﬁt k?illet Q’ﬁl%umOY@Rl ' ;ﬁrekz*%&bt &rtﬁscloggdﬁg U.S. Patent No.

5 éﬁlgl;;lc% db‘idj‘?j‘é‘?i‘éﬁs%f "fh’"}" e, ngpqrgeqs by m;pe@e in its entirety for all purposes. The
strQ €Teve or yaramixidlid sapwriielodnase 2) i nhi bitors, and MwP-9

(matri x- netallopbotienase 9) inhibitors. Preferred

VEGF inhibitors forcgsanple, Avastin

(bevaci zunmab), aHNan FG- nocl onal anti body of

Genent ech, Inc. gk _Sob a# Fganci sco, California.

Addi ti onal VEGF[i nh®bitors Iude CP-547,632 (Pfizer

Inc., NY, USA), 'AGL3736 lzer Inc.), ZD 30 6474

(AstraZeneca), AEE788 (f rtgAg °°x#@g4;?}%;)7 VEGF Trap

(Regeneron, / Aventis), ValLa @ 80 nown as

PTK—787 ZK- 222584 hbvartisc&zsmhering AG) , Nbcugen

qaptanrb octasodi um NX-1838, EYE-001

| nc. 1P e eIsiareel modippnt tha\pwuranapent i$ defcoxigs %crkrdarrra' S. Patent No.

5,584 207, ¢ 0ontentsSES) whichretle inogrparatgdrby réféperte 6 9 8RDMG for all purposes. The
a synthetic ribozyne from

9&?@%i§ﬁ§g§% w%be orado) and . Chiron (Eneryville,

California) and conbinations thereof. VEGF inhibitors

useful in the practice of the present invention are

di sclosed in US Patent No. 6,534,524 and 6, 235, 764,

both of which are incorporated in their entirety for

all purposed. Particularly preferred VEG- inhibitors

i ncl ude CP-547,632, AGL3736, Vatal anib, Macugen and 5

conbi nations thereof. Additional VEGF inhibitors are

described in, for exanple in WD 99/ 24440 (published My

20, 1999), PCT International Application

PCT/ 1 B99/ 00797 (filed May 3, 1999), in WD 95121613

(published August 17, 1995), WD 99/61422 (published

Decenber 2, 1999), United States Patent 6, 534,524

V2PN I
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A013736), United States Patent 5,834,504 (issued
Novenber 10, 1998), WD 98/50356 (published 10 Novenber

, United States Patent 5,883,113 (iss
‘%ézm%%§9 ? United States Patent 5, 886,020 (isggigkahgﬂnwm
March 23, 1999), United Stadges Patent 5,792,763 (issued
August 11, 1998), U. S. Patent No. US 6,653,308 (issued
Novenber 25, 2003), WO 99/10349 (published March 4,
1999), WO 97/32858)‘gpubllshed Septenber 12, 1997), WO
97/ 22596 ( publ | @ 6, 1997) VO 98/ 54093

(publ i shed Dec D9 02438 (published
January 22, 1998), 16 55 (publ shed April 8,
1999), 15 and WO 98/02437 publ i shed January 22,

0
1998), all of which are @éagg 1% gd by
efo7an | pr oI iferative

reference in their ef

agents that may be used thﬁ7eonpounds of the

present invention Hgetade inhibitors of the enzyme

farnesyl protein transferase and inhibitors of the

r eceptooe preferred emisodicieniathe antRIMGbrragent i< SD-@B810ast diselosed in U.S. Patent No.

' [ . | pi

6 gﬂ%@ utﬂg%orqérﬁé: Bp\ﬁﬁ&c%t@ ?nggeg&h%gas é%%%ﬁ% 4@9% Hﬁ@t\g gor p{u%gses. The
strysteee fg5 8281 'Sf'%‘e’) logn/ 454058 (fil ed December 2, 1999);

09/ 501163 (filed February 9, @000); 09/539930 (filed

March 31, 2000); 08%202796 (fi]jed May 22, 1997);

09/ 384339 (fil ed AUQUet 3 Na and 09/ 383755

(filed August 26, 1998 t he conpounds di scl osed

and clainmed in the fol i | i Si
patent applications: 6Q4168207 (f|k£d3%bvenber 30,
1999); 60/170119 (filed Decenber 10Ex1999): 60/177718

gg'ggﬁdonéﬁ; dé@{g\é(ae@j‘%@g@j% kS < U@(@g "W IRE. ¥ dhterationl

Pyttieatioro Nerpher WP w?/@ﬁmatb@ mnt,eatsmb whichaarg "ppr@vﬂatgﬁ on eeference in its entirety

foP & fRifposes2 PR il 6P ABT-B6318 §HRIWA bbIGR:Or por at ed by
reference in their entirety. PDGRr inhibitors include
but not limted to those disclgsedA eFnati onal patent
application publlﬁ$t|on n§nbe { 0217, published
July 7, 2001 and i | W appl i cation
publication nunber 2004/0!04%% publ i shed March 11,
2004, the contents of wH | naerpaesated in their
30 entirety for all pur . Pr ef &%r e/ 2PDEFr
inhibitors |ncludgc9y;ze s CP-673,451 and CP-868, 596
and its pharmaceutically acceptable salts. ‘Preferred
GARRAN pngpréferresiresnbiodimen the aPf-lumendgent A@RARP a¢ prown belewol
and its pharnaceu%gcglly acceptabl e salts. GARF
inhibitors usefullﬁytrf ractlce of the present
i nvention are dig : 35 Patent No. 5,608, 082

whi ch is incorpor ted ' eftirety for all purposed.
Exanpl es of useful COX-11 inhlitors which can be used
in conjunction with the of formula |Iand

phar maceuti cal . conposi ti dgggg&ggd herei n include

CELEBREXTM ( cel ecoxi b), A eCAXNb, 1dBriaego«i’b, ABT- 963,

MK- 663 (etoricoxib), COX-189 (Lumracomb‘%ﬁ3 BVS 347070

RS 50w, prefﬁ[gd?,ggbodg@;gtt thg any-imee cgRNt s M aletougapib) as disclosed in
In\érmma(wtmfcaﬁm«lth')ber BD-18@A1B484, the contents of which are incorporated by reference in

its TME{){W%{' glrlTEu e it g@ct}uﬁfg{}eﬁr}g x}b lsL:uhé\Qn below:

2 (4- Ethoxyphenyl) 4-met h I-I-(4 sul f anmoyl phenyl ) - 1H py
rrole, T-614, WO 2006/033006 PCT/ | B2005/ 002900 -19
JTE-522, S-2474, SVT-2016, CT-3, SC-58125 and Arcoxia
(etoricoxib). Additonally, COX-1l inhibitors are

di sclosed in U S. Patent Application Nos. 101801, 446
and 10/ 801, 429, the contents of which are incorporated
in their entirety for all purposes. In one preferred
enbodi nent the anti-tunor agent is cel ecoxib as
disclosed in U S. Patent No. 5 5,466,823, the contents
of which are incorporated by reference inits entirety
for all purposes. The structure for Celecoxib is shown
bel ow:




HNSAO | 2\ ° NN CF3 celecoxib CAS No.
169590-42-5 5,466,823 C 2779 SC-58635 . H3C. In
rred enbodi nent the anti-tunor agent pcg/1B2005/002900
Waqﬁe%% E as disclosed in U S. Patent No. 5, gg 272,
the contents of which are i¥lcorporated by reference in
its entirety for all purposes. The 10 structure for
val decoxib is shown below 0O O HNCH3 20 i N
val decoxi b CAS No. 181695-Q2,F 5, 633,272 C 2865
SC-65872 In one prefe d-expedi ment the anti-tunor
agent is pare [ dl osed3in U.S. Patent No.
5,932, 598, the-teAten whi clycale 1 ncorporated by
reference inits enti rety for atiorftsqaeses. The
structure for par Nx s showpAh 80 o0R0200-TH3 HNC 0
0 -N\ pasecoxib CAS Np. 98470V§"£§6§034§4 932,598 15
C- 2931 In one preferredenpadi Jt8he anti -t unor
agent is deracoxib as disclosed in U S. Patent -No.

5, 52&-,03@Brefetrb@ eBBotintInt the Qinti-Witof F?efﬂf B ¢(Db(‘—m9p(42§|i_rﬂﬁﬁa%6kid?)és disclosed in
a rposes, The .
o Ecr B Nyp 0 et 1aed BrensBH 9 G B Spesaatygeterence i
itsRANTAtY BP BIDBH Se0 0 0e strupigre @' LumicaCoxib iNFIBWZ bplowi~ CHF2
CO,H

NH

C0Xx-189
Lumiracoxib
CAS No. 220991-20-8
Novartis

5 WO 99/11605

In one preferred embodiment the anti-tumor agent is BMS-347070 as disqlosed_ in United States
Patent No, 6,180,851, the contents of which are incorporated by reference in its entirety for all purposes.
The structure for BMS-347070 is shown below:

BMS 347070
CAS No. 197438-48-5
6,180,651

10 In one preferred embodiment the anti-tumor agent is NS-398 (CAS 123653-11-2). The structure
for NS-398 (CAS 123653-11-2) is shown below:




deracoxib F CAS No. 169590-41-4 5,521,207 GC-2779
H3C-0 I n one preferred enbodi nent the anti-tunDr agent
W 20067083984 as disclosed in U S Patent No. )

e o ent's of which are i ncor por ated by refergﬁé§”W§m°”m0
its entirety for all purpoggs. The structure for
SD-8381 is shown below. 00 O . ONa 0 CF3 SD- 6381 Cl1
6,034,256 5 Ex. 175 In one preferred enbodi nent the
anti-tunor agent is ABJ963 as di osed in

I nternational Publicati §n Numb 2002/ 24719, the
contents of which are i NOT y reference inits:
entirety for all purpos @ structure for ABT-963
is showmn below. F 0 HO N N AST-963 WO

00/ 24719 H3C02S 10 In one efgrred enbodi nent the
anti-tunor agent is rofecoxib Pshown bel ow. Q-, SSO
H3C 0O O rofecoxib CAS No. 162011-90-7 In one
preferred enbodi nent thdSgiei ;dppr. agent is MK-663
(etoricoxib) as discloséd i'hr 8t ethati onal- Publi cation

Nu nhﬁdne\é@felr@@&h&%fe}&gtr tg% Ebgn-tfirﬁ&talsﬂ 8 g%ﬁ@égﬂt(@h? g’g@g 91-3). The structure
f‘”ﬂ{% %@%é&aé?rf?é%ﬂ? EF'E??”@%FIB‘P’ etoricoxib i syshovvn bel ow:

WO 20061033006 PCT/ 1 B2005/ 002900 0-21- 0\% 0 S' CH3 C
MK-663 etoricoxib NI . [p02409-33-4

RS 57067
CAS No. 17932-91-3

5 In one preferred embodiment the anti-tumor agent is 4-Methyl-2-(3,4-dimethylphenyi)-1-(4-
sulfamoyl-phenyl)-1H-pyrrole. The structure for 4-Methyl-2-(3,4-dimethylphenyl)-1-(4-sulfamoyl-phenyl)-
1H-pyrrole is shown below:

SO,NH,

In one preferred embodiment the anti-tumor agent is 2-(4-Ethoxyphenyl)-4-methyl-1-(4-
10  sulfamoylphenyl)-1H-pyrrole. The structure for 2-(4-Ethoxyphenyl)-4-methyl-1-(4-sulfamoylphenyl)-1H-
pyrrole is shown below:
CH,

C,Hs0

. o
—< >—Z
A,

SO,NH,

In one preferred embodiment the anti-tumor agent is meloxicam. The structure for meloxicam is
shown below;
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WO 98/03484 SC-86218 10 N CH3 In one preferred
enbodi ment the anti-tunor agent is COX-189
i b) as disclosed in Internationa

w%%%/g%?%n Nunmber WO 1999/ 11605, the contents ?IBZOOS/%]ZWO
are incorporated by referemgee in its entirety for all

pur poses. The structure for Lumiracoxib is shown bel ow
CO2H \ NH F& :,d COX-189 Lumiracoxib CAS No.

220991- 20-8 hbvartls S5 \aa 99Kﬂ1605rrﬁ>§2§ preferred
enbodi ment the anti-tunor 070 as

di scl osed in United 6, 180, 651, the

4 The structure for
BVS- 347070 i s showixbel ow 1\51 O~CHMe Bizicam BVS 347070

CAS No. 197438-48-5 6,4 c951 10 I'n one preferred

enbodi nent the anti -turmr agent is NS-398 (CAS

123 66tBerlikefd)) inhititos as tantiHimar @genfsaused\in-caRitnc(idBAkth the compound of formula

AR Bt o bR AERSH A g st
drngs (N§AIBg)which jnhibit the ew@emaémelfeﬁ egstaglansiins (azeleoxygepase | and i), resulting in
Ioﬁéﬂlévetslbﬂ'ﬁ\'bstm%s lw&lu&ﬁ@lﬁﬁﬁt I(rﬁé&o]tﬂegﬁl%mﬂé §a)salat-5r(ﬁmugesm) Diflunisal
(Eg) °F’§ boroffz\p AMO@ §<7e fe%cgfrug‘ 31\%9 %Ags ngn) WBlroxu:am (Feldene),
Napr@@g(@qvegNaprosyn) chlofenac (Voltaren), Indomethacin (Indocin), Sulindac (Clinoril), Tolmetin
(Tolectin), Etodolac (Lodine), Ketorolac (Toradol), Oxaprozin (Daypro) and combinations thereof.

Preferred COX-l inhibitors include ibuprofen (Motrin), nuprin, naproxen (Aleve), indomethacin
(Indocin), nabumetone (Relafen) and combinations thereof.

Targeted agents used in conjunction with the compound of formula 1and pharmacehtiéal
compositions described herein include EGFr inhibitors such as Iressa (gefitinib, AstraZeneca), Tarceva
(erlotinib or OSI-774, OS| Pharmaceuticals Inc.), Erbitux (cetuximab, imclone Pharmaceuticals, Inc.), EMD-
7200 (Merck AG), ABX-EGF (Amgen Inc. and Abgenix Inc.), HR3 (Cuban Government), IgA antibodies
(University of Erlangen-Nuremberg), TP-38 (IVAX), EGFR fusion protein, EGF-vaccine, anti-EGFr
immunoliposomes (Hermes Biosciences Inc.) and combinations thereof |

Preferred EGFr inhibitors include Iressa, Erbitux, Tarceva and combinations thereof.

The present invention also relates to anti-tumor agents selected from pan erb receptor inhibitors
or ErbB2 receptor inhibitors, such as CP-724,714 (Pfizer, Inc.), CI-1033 {canertinib, Pfizer, Inc.),
Herceptin (trastuzumab, Genentech Inc.), Omitarg (2C4, pertuzumab, Genentech Inc.), TAK-165
(Takeda), GW-572016 (lonafarnib, GlaxoSmithKline), GW-282974 (GlaxoSmithKline), EKB-569 (Wyeth),
PKI-166 (Novartis), dHER2 (HER2 Vaccine, Corixa and GlaxoSmithKline), APC8024 (HER2 Vaccine,
Dendreon), anti-HER2/neu bispecific antibody (Decof Cancer Center), B7.her2.lgG3 (Agensys), AS HER2
(Research Institute for Rad Biology & Medicine), trifuntional bispecific antibodies (University of Munich)
and mAB AR-209 (Aronex Pharmaceuticals Inc) and mAB 2B-1 (Chiron) and combinations thereof.
Preferred erb selective anti-tumor agents include Herceptin, TAK-165, CP-724,714, ABX-EGF, HER3 and
combinations thereof.

Preferred pan erbb receptor inhibitors include GW572016, CI-1033, EKB-569, and Omitarg and
combinations thereof.

Additional erbB2 inhibitors include those described in WO 98/02434 (published January 22,
1998), WO 99/35146 (published July 15, 1999), WO 99/35132 (published July 15, 1999), WO 98/02437
(published January 22, 1998), WO 97/13760 (published Aprit 17, 1997), WO 95/19970 {published July 27,
1995), United States Patent 5,587,458 (issued December 24, 1996), and United States Patent 5,877,305
(issued March 2, 1999), each of which is herein incorporated by reference in its entirety. ErbB2 receptor
inhibitors useful in the present invention are also described in United States Patent Nos. 6,465,449, and
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5 1In one preferred errbodr ment the anti-tunor agent i's
4- Met hyl - 2- (3, 4-di met hyl phenyl ) - 1- (4-
waloh@emyde- phenyl) - 1H-pyrrol e. The structure f opcy/iB2005/002900
4- Met hyl - 2- (3, 4- di et hyl phenyl ) - 1- (4- sul f anoyl - phenyl) -
1 Hpyrrole is shown bel ow24CH3 H3C / H3C $02NH2 ' In
one preferred enbodi nent the anti-tunor agent is
2- (4- Et hoxyphenyl ) - 4-net hyl -1-(4- 10
6,284, 764.rang | Injeraatiphal Application Nol WO 2PRH9827T eadhiof @hitloare herein incorporated by

re%réuéeuﬁtr’ré%mwnyl) 4- met hyl 1 (4 Suifamoyl p_h_enyl) 1H
pyrrole i hown bel ow: C2H50 | i

In ‘
one W@?'@ i @H‘e'eﬁ%'dﬂpwfmﬁ &y Qf'lts?'e‘t“?ﬁjnffﬁm iilgef?i't’w'ﬂ% agents BAY'43 9006
(Omt Pharroaeuticdl$ incy,t Ganasensec(alighterazen, @ehﬁﬁm’ammmurﬁmmmdhﬁmg(en) Zevalin

E%ﬁho&kgﬁ} 3§$§%I§1gc{&wg% Eng?eﬁ{l) 2‘|e| talzépcpgbag N vartrs) d{\t‘.ﬁ%erm%rde (XAA-
296h ABT-61hdpbotth dlepwestalbelens), eveastausircEl bily), Forhesthi / Adarr@mm@r ZD-6126
(A@tfaZErﬁHcﬁWhaﬁoprﬂd@ﬂﬂvdﬁrmVGV@:!OQ CyeRbel)CAVEEUBL T(Av@ﬁlﬁ) BRIXAA (RRAk/Antisoma),
Tt&ﬁ{t?eql_(ﬁﬂ ogerafe)maﬁ.o[} Eéﬁ@ﬂ\"@&?’uq‘m%ﬂ%"ﬂfﬁ? {5ieleggngland combinations

thereofy ne that makes prostagl andi ns (cycl ooxygenase | and

1), Otﬁ&%Htr-fu}ngrgadeﬂls 5{18}’ Bg\@éle (f@\frﬁllnﬁhé)tfol og{nﬁ%bé'@ @W’yt P:Zpr?terone acetate),

i ncl ude but areno Imte
Hletpﬁq{u'gggqtrglp aqgfate), | Rieaaiyis (aPﬂS"xo{'ﬁpa') Atrqggmqno A@%‘ ngbtsmrarp}atrn (JM-216),
thiferhio prhalfdemidé)Crieetitapp,, TelNmleeBPPEICAKIROT @héitikel), BlistEidxAdie), Atamestane

(B %{1 ?f?? g&sﬁax (?Jag% gﬁt?aﬂe a[%ﬁlrt]& If Tﬂ'@@lﬂ ﬁtﬂ&é@)ﬂf) aP& &Jr{% n&toRE thereof

Aqdtipnaliys ofhel) antiTumaragents may(becseleeted figm thEtf@@wnmageotEoHizmy (tirapazamine),
ABSBInQERIufHa), Wéﬁsﬁﬂ@k)%1)%Bﬁ@(¥rlsﬁmﬁm@@MWr&\hlor% Orathecin (rubitecan), Virulizin,

HREVAE BB RERE s bl vt s Bekaumoad) Ko
(motedafimgedelitiunn and eombinatosiherkefl. nabunet one (Rel af en) and

cony ARdr | AR Rimoh %eﬂgf may! sHiddfel %m%@ ‘?Jllémhbs E%nts NCeaVac (CEA), NeuTrexin
con%unctl on W th the co&rﬁpoun formula

ﬁﬁfcge{ﬁ?’f"@éq)a"dc‘i?mﬂ@f’ thgreof. descrr bed herein include

EGFrAddittdsnab attetorsorsagetits asay | selested frérg ethed fafiovdng  Agehts 2 deaRer d9regovomab),
O%r@er Ef{)rﬁrctzrﬂﬁl aﬂbrﬂ ﬂ%reopSI 774, OSI Pharmaceutical s

cet uxi mab, | m:l one Pharmaceuti cal s,

| nc. ddrtr Eebentiuresn agentsnaay splg)ted frepphecfofiowing agernts, Adyexin QH@ 201), Tirazone
/éb&emrnx) dridombindti therashan CGover nment), | gA anti bodi es

{Hc\ér]% %ntrg%/n&r a?er%{s r%é%e \ec‘;itN&J trrchmnR goq%vfnng%gg@ ééR\(g‘@féproxiral), Cotara
(1B‘rrnlmTrfr6| T NEGAREY (ILHandeemimiatians thergefes | nc. ) and
AGSiBRY BrtitirAd? Sgdnkterh Eleé?é@ff'oﬁf theRI0wAg agerits ChvE, %MK%J:(H'GQ’EG Interon
I'Ira?o%?e?dh (IJJ:HAl?pacMaiel) and combrnatrons%mecr:e%PJ0 I'nations thereof

Other preferred anti-tumor agents include Pfizer's MEK1/2 inhibitor PD325901, Array Biopharm'’s
MEK inhibitor ARRY-142886, Bristol Myers’ CDK2 inhibitor BMS-387,032, Pfizer's CDK inhibitor PD0332991
and AstraZeneca’'s AXD-5438 and combinations thereof.

Additionally, mTOR inhibitors may also be utilized such as CCI-779 (Wyeth) and rapamycin
derivatives RADO001 (Novartis) and AP-23573 (Ariad), HDAC inhibitors SAHA (Merck Inc./Aton
Pharmaceuticals) and combinations thereof.

Additional anti-tumor agents include aurora 2 inhibitor VX-680 (Vertex), Chk1/2 inhibitor XL844
(Exilixis).

The following cytotoxic agents, , e.g., one or more selected from the group consisting of epirubicin
(Ellence), docetaxel (Taxotere), paclitaxel, Zinecard (dexrazoxane), rituximab (Rituxan) imatinib mesylate
(Gleevec), and combinations thereof, may be used in conjunction with the compound of formula 1and

pharmaceutical compositioris described herein.
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The present invention also relates to anti-tunor agents
sel ected frompan erb receptor inhibitors or ErbB2
wER6REB06! Nhi bi tors, such as CP-724, 714 (Pfi ze8ar/i83605)002900

Cl -1033 {canertinib, Pfizer, Inc.), 20 Herceptin

(trastuzunab, Genentech In.(Q5). Ontarg (2C4,

pertuzumab, CGenentech Inc.), TAK-165 (Takeda),

GWM 572016 (lonafam b, G axosmthKline), GW 282974

( €] arme:ismrmmmrmmemamss 6 Qsq afyhet donpoundsPiithelB@ent invention together with
‘éla\ﬁérép?hnclﬁﬂg%t i(df'ﬁr%?ed\(@%&‘én%@tané:&rrdn%@m aﬁﬁer Inc) Ieu%rorehn (Lupron or

axoSm |1 né), APC3024 (H Vacci ne,
Leapi'm Tﬁlﬁﬁ@m@ares@s Farstrezole’ g‘\qmld%d@ﬁtre@e%} gearﬁ@efzoladex AstraZeneca),
doferceigferpl, fadozbler Drmieglane, (thgedieny cyate Adindilfidn? Nokddes,eastredeneca), Casodex

(A%tFl:%deEé}tAl%a.fe <{’BE<9% Bl‘ré?ét%%ﬁd §‘on’1\’E .unL ﬁl'?')eﬁ,ut rifuntional

nich) 25 and mAB
AR- 2"09 inventioealso elstes e barmenat mp@pu aaseyts aueh asyapti-ggirogens including, but not

lirfited ko RN stramOtofcRiifbie) adid xR, Fa&?d’xﬁ??\fedletrééé@f(ﬁérﬁa@éj r%%hus) antl-androgens
ng¢l uae

sel ectiv ent s
S A L N £ NG S
ﬂu@loalieevlﬂ.mnorp!aﬁ hgdrioky-2-metby)Befrifluordmeliyl) or propiiEnilidke  bicalutamide)  and
1033, EKB-569, and Omtarg and
cocon%tlt%ﬁéal\ttﬁ?rgﬁls thereof. 30 Additional erbB2 inhibitors
i ncIfygher. tt'l'?o'g\@”'é?@é’é?"ldﬁ%éi corppoynd o Heprassnt NVestieN fleneRy in combination with
oné adf WFeysup@artive k2 Srodublé) €8/ Bprddfat §emidtel ifdMeane dralipy cobBisting of Filgrastim

[ I ,
P, afenstitet v, R SGE o ol chiitons Bl
( putReriayiett PRFTEY crctexicL e i @axpmmebwulrﬂssas (egveg LT yotere and

coa,imat,o;f&ﬂgr};of United States Patent 5,587,458 (issued

(is SG%S&IWP% ﬁolpglgc? nld nUﬂJg%e%?yS aitu@ﬁe gé egt},tg?leSagentgocgmptothecm
irinotecar e r(@arendosbr), qdetécanermthemn (Supsrgen)t axateday (DdiicHi)BBN-80915 (Roche) and
c&rﬁﬁﬁ&%ﬁ%er@é inhibitors useful In the present invention

are also described in Unjited States Patent Nos.

6, 4dHrtiguasly pefered ippostisesse b BBbsrsiekite epypkich) G0 - 24
6, 28he Tdorhpoumdsl of nihee inveritio® mady Hkppkedcmh antitidor agehts, alkylating agents,

ar%rqg;léo%ég7a7nﬁl§aﬁg ;ﬂgnt %}iv&h aﬁﬁtﬁnopgé&l@ ¢ ﬁlﬁt{’u&w ?%ﬁ&lw@é’ tyrosine kinase

Ir enti
inkihitors. antipagies djerferans rﬁayfon@'@esﬁlé%qp@uem@ﬂerf he fol | ow ng

agemniiglatig ageds if2l0& buf 58yt IMted R eiebden GRlstard Rexide, cyclophosphamide,

|fo?eﬂgxg§enr§$%%hlg bus@?aﬁn ml%rog?oi SCE:' Qc'utoﬁe)w r%ggga ranimustine, nimustine,
tenazglomids/ W%Snﬁﬁfﬂﬂh'r\ﬁe/)P-52&&aN@klnuoneAbrpmllwln Emdaelgﬁme carmustine,

estriiAYsBRd, 'fcﬁanﬂusﬁ’r\es@Fﬁfigfﬁll‘fﬁaleI ifb6rafd& KW2F)o, nﬁ%?falafhg ArdORRlaktbE; platinum-

°°&S’W’B'F§t§?%l?‘§f\qe‘ﬁefg§%f& l é;b%tu %5_ @S;@Htedl( LQG tcﬁ\éé%@n Eargplatin (carboplatin),
epftdpiztim fpbaplafio] ne¢dapiatint EP)Xatin xalipROR Sedficéraatelatin and\dem8idgns thereof.

Pér&\{lﬁgtdréférredQW%g(am%llﬁ@iiloﬁmahplaﬂmym tag (Eximas),

t enozol oni d Scher | and Revi lind
(o AR ER MU TP O IR o MR weie Grrercapiopurine ribosde
merpiptoptrineDS-luaeparacis (5Fra) alose &dn eontbindtioh Nmrrieuhﬁorfroiebafw, U, doxifluridine,

2’: ?ylﬁréaﬁpa{éyiér rf;f?ﬁo@{ @ngno@ifaglh%af) 'Ali H' (ﬁ%ﬁﬁ@f?&%&&‘ disodium, LY231514,

n

elin a ar e
%@qut(wcﬂtm ly), 8udarakipi 5????"'("9%"2&@?”'"% Kiagriging clofarabine,
d(cTJb&lbldﬂﬂrﬁlrdﬁ) ethiﬁlyleytlalhep@tosﬁﬁeafablhcfsﬁll&nyﬂmlaﬁ)a TSABImelpBalan, nelarabine,

‘g@bg@ é‘g&;‘gﬁ dlsEXIlJlf\;ﬁ r%gtr% e%x I?CEE)I? éé‘lt?eQﬁ Eaﬂlﬂg)i , triapine, trimetrexate,

t ylppnet[ggxgrpqﬁlpnrp%)or g}ﬁ(;xwlp@,oh%pf @ﬁ Jrefeqeed agh-r metabolutes disclosed in
Euﬁdfsétaﬁ iFafsAd [Applicstioh ENo. 2789862 BRI as HIEEHNG (3MRihyre-256dti8e4-Exbquinazolin-6-

ymptg@yﬁ rqgth&é)mln C]\yﬂae)g\oﬁﬁbg&gr{nc g&d( ﬁ%@rﬁty_&q Br&ilpel e‘;f:g] ne)., 15
( hi sAntibivtice intlubg dnteseaieitiog prfibiptics Guh elierat rlrm(temm @elergpigin, actinomycin D,
anYfubisth, | ZhrAmycirf8driain B NEeotrygin, Dddunorbbici O &dkbrubiein aleR&ritucin, epirubicin,
mesyl ate), Onconase (ranpimase), BEC21m tunpab),
Xcytrin (notexafin gadoliniunm and conbinations
thereof. Further anti-tunor agents may selected from
the foll owi ng agents, CeaVac (CEA), NeuTrexin
(trimetresate glucuronate) and conbi nati ons thereof. 20
Addi tional anti-tunor agents may selected fromthe
foll ow ng agents, OvaRex {oregovonmab),
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Gsidem (I DM 1), and conbi nations thereof. Additional

anti-tunor agents nmay selected fromthe foll ow ng
v@g@ dvexin (I NG 201), Tirazone (tirapaz <

an rr%(?%nat ions thereof. Additional anti-t urmalf%ﬂf‘%zﬂ?%ooz”o

may selected fromthe foll oasg.ng agents, RSR13

(efaproxiral), Cotara 25 (1311 chTNT 1/b), NBI-3001

(I'L-4) and conbi nations thereof. Additional anti-tunor
gaayehiding  iratubisie] ewitamycifir &n tnbworfilwidin, o weongrzingdating , peplomycin,  pirarubicin,
re@c@é(rﬁ%innstm@%eﬁ/ ﬁFeg{o%m i éuﬁ‘ tzﬁBQJim andaho }ﬂé&ﬂiﬁé’e&

aci | taxel) nd nbi nati ons thereo

|(or ef Bpnt dervedenti-typrsubsiagensinclupe or %@P'Pfh%?e'%temmotlc inhibitors, for
eXamplelvinblastiné0862ER€ 1 Taxéteren yadBiaggd By dombinativkd¢héradti bi t or

RN A B L B B 48RO ARG oo oo
CORMENNgA 38  gelaubignbianapafidns Reletacam( .campietheding ndPHhydroxytramtothecin,  o-

arhlﬁc'SUaHbtbfPlécﬁn nﬁﬂon@dteﬁc@n b@inbtedni ¢ @Hﬁﬂb &9, (ddbtedafifl (eWtﬁﬁcm (Ellence),
e ves RADOO1 jartis

R LT P Y AR T S S N —
S38, rtaflapaside ) topmtesan, amtcoobinttionathereofs t her eof . Addi ti onal -

?{}é'ﬁr&f}%ﬁ?@f &ﬁ%ﬁ?;&f%ﬁ&g?ﬁ )ghgag}m% értgﬂwelophor\éég selected from the
gPeR |c60§|s1q©g @t Gmpteth gm%géqwgiroxyca@p@thecubn%aralpoqq@p thecin, mnotecan HCI
(Caeptdedry dddtdcann, égvabigh (Blience) etepaside, 'BN- :mf topg¥ecak|Rin€ tdmbinations thereof.

( El l |ﬁﬂ1%ﬁ3l%cg§§"}r€c¥u§%<ﬁﬁer{e-ggg(?rﬁseﬁuﬁem %ﬁmell i’n%ﬁ%entéhgrfgcfdegls Interferons

melqyeeleteé%rt)n alghadintederon Alaha-2an iterfarep, eahha ZtherEﬂeomm intgrferon gamma-1a,
infefErok! R&MMEAD ‘Mdlhmhﬁ’l# SrORBRAEH] gMimd- o SRdl dmbMABdNs thereof. Other agents

oS08 Peor R0 0BG 005 WFRD. FRRHEE. e, BAM002.

dapamaamqoIdattllasnabhéenjwmobemthalmabmaqgam dfrituriomaly rimigigimod, lenograstim,
Iehﬁ?\‘éﬁnﬁéléﬁng Qaehd orn\’!) trhblgréHRd st G coVAVEE12 R ¥ gramB & this B rryin, tecleukin,

not limted exenest ane (Aronasin, Pfizer |nc. 2
‘hb”@%lﬁ"b rt%?'tV'PP"(’ﬂPuBVL&UH“ of 1°q_§8’6}“F‘+F‘abTKﬁ"mﬂ?@t P’FQ%’(R@E%)PG'“ umomab (Y-
makmBE 1) oRroleage (Bendnéoticand combinaizmsikeadf., gosrelin (Zol adex,

ASt fé\é %Fr%lponsedr%%?f{ §%§54 ﬁ{s%amfadwg g%@ei\s cﬂa‘ﬁ%ﬂ]@% Iﬁrgﬁs ‘organisms or

tanoxitéen citrate traZeneca
bigingiert eerponses( snsh pmsHBiiMEL 8?““%%@[%9@“?@%@@? gglls todirget dheqy to have anti-
tupHREl aGHOHYD 1 B\Rh iaQétts inEl@deeiréstin, TIBRinar) \$REMranD PiciBarHIO udeinitk @Ad cémbinations
theorfrmnal therapy agents such as anti-estrogens
et udi ng, but not Ilimted to fulvestrant, torem fene,
raI oSthére priicaricers adentsi inelde, alitrstinoinz @m@lls(eﬁemﬁsmtan\bmmqns) bortezomib.

B@d’éﬁt‘an a&%{tl‘ﬂﬂ e&%ulm@Uﬁﬁbs@ﬁdeﬁbt@ﬁbéﬁﬁ@mlﬁﬂdrorﬁlé ki@ Mnfl€fosine, mitoxantrone, I-
rr stone

S GOPasEn S TP, AP R aPI b gasee ppsging azrane
Teleytan(FLR-2§6; Dedk tmia.h Vielcadibegbortemexzith, Mileniurdlelyetiasiol and Eombinations thereof.

conbhpgt érﬁi%?us&ﬁk %Rpoﬁué ifdRibe akif&in! 'fé\ﬁféﬂr‘iléeo rfha%d?ﬁ{dled &8ledtonic acid,

qun pre I nvention alo
GBI API e, Pt SemBFch éuswf«f?tfw@a'efaw@o"ﬁr ghimetat, removab,
Revlignid, sqaalpmioe] wkrkin Switagic drectombiaatiobstbergofoup conS| sting of

Fi | gpias, r

b OCIEII thh%ordlﬁi}ﬁé%ﬁggﬂh% 'rnglg&%u?%tnlaglnsgﬂh ln IG5 B&HHtR, nedaplatin,
oxaliplgtincand spmijnaionstheraokd cyt ot oxi ¢ agents | ncI ude

Canptampmdthechidbrivativés intludesStafare thamuemo ca'FﬂM@Heehﬁoafydioxyl:Emptothecin, 9-

a&%ﬁi%gB@Ihhé?P ?fm&*e‘%'h%}{ 38, I&‘o?%caﬁ’rl gXY%&Q aRoo&%ﬁﬁQdBﬁ% fgof

canp®ivemh é@fltlﬁ'"m agents oineluden 'ﬂ“l@]an'{@anﬁﬁ%’éﬁﬁ')‘asee c?&c@fé%ﬁ'ﬁen dacarbazine,

h%&@(?&%ﬂﬁfnfdle (p‘éhltﬁﬁét@etf&mm@%ﬂtcﬁﬁﬁﬂﬁatlbl?ﬂhéré‘dﬂI ), BN-80915

Roc a Par

pref gr‘ﬁ) t%raor agen ca brleaéf eegl c}@gntlgxg'tm immun nCFﬁ'oagers Q/uch a%CTLA4 (cytotoxic
ly(mphdcia g@tpen 4) antlbodles, and other agents capable of blocklng CTLA4 may also be utilized, such

as MDX-010 (Medarex) and CTLA4 compounds disclosed in United States Patent No. 6,682,736; and
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20 The conpounds of the invention nmay be used with

antitunor agents, alkylating agents, antinetabolltes,
WiltihhbAhes, plant - derived antituror agents,  pers200s/002900

canpt ot heci n derivatives, tyrosine kinase .inhibitors,

anti bodi es, interferons, angf-or biological response

nmodi fiers. Alkylating agents include, but are not

limted to, nitrogen nustard N oxide, cyclophospham de,
antepslifesative) @genﬁae;ugm as ather femnesyl pratein tmngfgqgwmh@tgrs for example the farnesyl !

plofindemeenass inhiBitd?. eﬂé’dmohﬁnéd@blﬁé ETIO dMibBdiRS tHa€can Bedused in the present

t enonz
S RS R il 38 ARG icsf 4 47 December 2,
1m1 Unitegs$tatae Patér tNen6, 82,726 baifl off vdichaand lakeein Infapadrated blereference in their
170, maf osf arri de, and mtol actol; platinum
coor di nat ed- al kyl-ati ng compounds i ncl ude but are not
| i mi PRegifi¢ 3F 1R a8thodips that qaa,bablpqgt ip ,tpe(gg%eg;drmegpp fpelude those described in
InGpriafigiapPatént Applleatoh alol WO Zoadiasdses, ivhich 'ishepeifincdiporated by reference in its
er(t? liplatin, Sanofi.) or satrplatin and conbi nations
hereof. Particul ari y preferred al kyl ati ng agents
i ncl ﬁmiprB%h?ﬁﬁhO%QMbﬂt icp be sy .in B prasent inverdibo Includasthose described in
In'te‘?d‘a'tléiﬁﬁPﬁHﬁt AApRatidR NG WO dsdiol®r70 WRIch &t HefefPinBorporated by reference in its
- Mer capt opurine riboside, mercaptopurine,
'g '#Y-uorouracil (5-FU) alone or in combination with
| euc@ererthenapytagenes raay, aldofbé emglioyedfak anti-idmoreagents suchres TMFerade (GeneVec),
te, enocitabine, S-1,
wiih &4 g}{pe_@g { pr er?gxinée%(%g* g%s’%@?ﬁ%&\(&ﬁﬂ MTA) . Genzar
( gen'E|°f’%?ﬂ“??€'meEI°F the prese} invention gigingiHray be gses Jroniupcipith the compound

oﬁaﬁﬁal i1asdophasnacéltiodl Ednibobitons CBt@ﬁr’&f(thGmA redd€xtdsk anhbms) may be selected

fr m (} gllow”cgneslsl@t QVMX&%(%.E ‘{L.ﬁ{%r roI% ePr(?va%% ?alv(aj %bl Bristol-Myers

ur ea ar a
SidibatLpwasietn (Mswaces Matck Incd ST@kian (Beaorierch g, Fluvastatin (Lescol, Novartis)

CEI%&QW(BWCBI, Bﬁ@f)' Rdsﬁ%@iatm {Odstor t As@¥Recal, Lb@Riafiand Niacin (Advicor, Kos
$r| netre r abi nﬂg?’g}{l nC i sti ne, Vi nor el bi ne, or

PhgPacsy ) geri\'?)tpf%s CpTARin %&d anti-netabolites
di scinaspefeired entbedimpriatie Hatinds selegtal frooathée groupNoonsigtB@ 36 Atovorstatin and

L&H&Qﬂnaﬁenvatlves and comblnatlons thereof.
r o- 2- met hyl - 4- oxoqui nazol i n- 6-

yl rre?{’?ﬁ"l aﬁ;eq{g H‘féf”h%laﬁmuﬁﬁ] agente jREdR Faduet. o ut ami ¢ aci d and
c onbTheahetiaids intlizr aeioinisteAwy thd tadipoarsl of forrhuled € usingt zay dediraiosage regimen.

Inacﬂte Eécm: %rﬂﬁoo%llght %%orﬁébtugcji is@drtnﬁgtekg on&cﬂe%éibélﬁbtﬁy more or less frequent

am'@ﬁml ‘ﬁW'thﬂ’érﬂﬁﬁ‘i?R?kﬂf te err\tﬁk J Ihﬁl Bqnaﬂohnd b fograia 1 sance ﬁdmlnlstered on the
sa&ﬁlal §cﬁéﬁuléla@,the\£\@ofbﬁeﬁdtr0\3ﬁ3@ﬂﬁs Béird doBAnihstera2 ADéhses wifere the half-life of the

)ﬁ XIC ng%nt is q?ngt(%a“’bb ﬁgj SCOHSId%I’g{%CC b%‘bqlv%ﬁqogéjnp h gterm’g the compound of

cafzi nos i Ay
forreuiet 2lamey i the day@ﬂ?fmemwxm §taﬁrélpls@zed @b well. \Tag pampiowndrpf formula 1 can be
adrhiRitered td the ARAMBIOMBILAYRLA KUMan! HEE@RY by RirdBious Bicctidhtver a period of 30
anfl -tunor substances include for exanple hose
MWi€&cted frommitotic inhibitors, for exarrpl e
vi nbinaarothae emblginent riethe (Preseutt leveeyon ihacoinpaure (of forraula 1 is used as a

rdaRBdNs A itah SnHaR&s anf eﬁ“c% ftrgal&ﬁérgpyt qn%&o%rtasﬁe present invention, the
I nhi b |t|nr8 agents inclu

S
CATROHTAL TR DA B & ARSI ot P L, TEORIGIEN PG extemal beam
rediethetapy &XBRT} aoni¢lehdnapyi hr,acrﬂ(fhedamdposgalmmme haxiitherap®,- unsealed source
é?iglahtégﬁ?%t égﬁrﬁﬂuﬂothgé;f l %S‘rﬁl o thd bri@bﬁﬁ\@ﬂhoﬂ maximize clinical tumor -

osar dot ecar n I cln
E)(t%l]dose of 5060 Gy. One with the

reSpPYSD Sadiatio lé)k'a‘ta@t%l\‘?" ai ﬂh(tf é@QPF of 2fGY
onfinbig>skiltel in theart whli appreciize thatpreqise pantdeoie will differudepéreerion the disease site and
wﬁ&P ngafﬁﬂfr"ls aéﬁi gfgre? Rnﬁﬁ (SHE’ 'qugnt Jr %chtaﬁ?ﬁi%‘ treé'mgnt Further information

|na I ons reo referred cytotoxic
fﬁtgafﬁtﬁ's Sitfprentiinds phipdigiharany §ampreiaund. fopexamale. ip nibserped,Rgsg Determination in
Estg@ait BeateR &didtieehpl,! Ottaridiienal glomitpEreagySAgehdynyiearfa, 2000, Technical Reports
canpt ot heci n, 10- hydr oxycanpt ot heci n,
9-am nocanpt ot hecin, irinotecan HCl (Canptosar),
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chenot herapy or radiation therapy of the present

invention may be adm nistered at a | ow dose, that is,
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15 situations for each of the individual components

adm ni stered al one. A benefit of | owering the dose of
Wb%ﬂ&(ﬁ?ﬁfpt herapi es or radiation therapies of ﬂé’lzmzo()smoz%ﬂ

present I'nvention administered to a mammal includes

decrease in the incidence of;adverse effects associated

wi t h hi gher dosages. By |owering the incidence of

adverse effects, an inprovenent in the quality of life
afticarernabme-Hnd raadek Asitizatdn bR mwzw ok @6-6¢ (moqr aridSBowman KJ, Newell DR,
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I NCl dence O ver
NP 002§ zani teprisomenaps 1 andt & inhibiter @d@@@ctﬁr ohCamvert 87e 106118 d2004). based on
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Il Natl o

RS R o PAY B A BEHan Bl B Leterl SAES20Brb, ., Kopper,
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1x10teacibR O dtiiiated tim 82(@%uﬂ§ ddaed puzemnlslum emaat DRA dduble stranded
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sucr ose, rum roxi d

MBS E!!'r‘n7é’h11 é%l(ﬂé) 4%‘{3@ 4.8 Mag. Bg}d BDW' PTDﬁtér%iQ ! on ice for 30«

midddes &iéd 9 dol@f is@sridbubist (B0 HBRES bH VBN T80enMKCIRG% Ipgv) dextran, 2 mM EGTA,

ki
?ﬁﬁg ermb'\*rg"y%%? gr#?e 5 m& 'If% dgdrd?c{_efhﬁé%)%ﬁo%%as s{arted Oby addlng 300
pifoglis tprleﬁ nd|390 D NAB heontatning 1 RISABT (Amessharo ), ot nd(mlpaiewlleyrthe addition of

2 WiRe 9&?& 09 G Frbﬁz%%sgwﬁi soﬁﬁﬁ%r@bho@ﬁr@ﬁd %ﬂéﬂ%o% H ik the precipitated 2P
Bl ot Detectio

fap%lﬁq ?lg%grﬂokymgrts e @ﬁr\é\ﬁ £ M@atngp(f;C/q\E}tera r%’ﬂi"m” Intternatlonal Ltd, Kent,
UK) nakhep rsetimesiath dbst @ivn®CA 1 nanividxsogiuBhiyepltbsghae| dried [dod \aaujed. PARP

R bR LGRSl SR AR . s

ht i body was generously supplied by Professor _
Al examtbar hdawgérlates waraskdied MWWHanﬂEﬁUﬁﬁe\%ﬁW%&byenlsatlon process

mﬁ}%uc?s.rﬂ)ﬁlc&e,;l gl\(l)lﬁ 3%11%%?%’ ggegd{?s dSt% O‘ageit llg a%t&lgpxgét(&nggwﬁde was not

thatefore equiredvalesplisi weregxprgsseg it terens iobrmpl BAR tgrmen eerng tumeits.

( Nor pAYer ssh tn' Wﬁ&loﬁéﬂantﬁ;@ﬂl@@r Resear ch, Newcastle),
e RS DR B eSS MRy MRS oI SRRsH, ot P rgison

GPMcEowre 6, Pruime(ofDR Watb!ms@) ROEIA(R)V alvgirdH, tergs abt Mewel PR, Curtin NJ.

T@rﬁ&%ﬁ'd%mac iti@hs (Nﬂln WERGhE: mgfﬁomMA da_rha%ﬁ%d activity of
culture o % 210 galltx control)ﬁ
repal Iegzy\W@?éo‘ ﬁﬁ‘? ﬁf‘%\l 8- rF”P@"N/I aPgeloReReRFlnd( 0&!13699 (2005) based on

mdiﬂqahm‘nﬂptemdusm pdbhsl:@n?Vméthbds)(Pﬁaﬁert R\ BratgkK C, Buride AuQuantitative nonisotopic
m(nh{ﬁX'dBter r heYalesdifeRi 6f 'céllhl@@&&(ﬁ@ﬁ ﬂ%églLag?n capacity. Analytical

ution T%ga I n a Hereus I ncubat or
Biggheavntry 1999; 2 W2ster, UK) neintained at 37Cin a
humi deIfureGd:eIBtdmrdfy&fe&osm‘d lypAphCEvie prépagdtions viete?ddshedetwlice in ice cold PBS.

Tﬁcj%reelq gx}ﬁ{s%epebrk%'s&%gedz i 8{%\6@%&6«%{0 a%@r@.nt;réf Q;gpr&ﬂlaﬁeyﬁz x1 9 cells per ml
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Keﬂslﬂnﬂ\/l GRS A IMEGTA, cowtrhm Mgblz QW3NG sufose, Mm werelaidedfapd the sample

plgﬁ?e% r?g tfﬁael | FnYea %@}Q y&%@&%@m%ﬁ o%ld{ ri%kjﬁ ?eqifégg h% cgﬂ suspension

wes tliluted émswwmrthﬁz@nveahuﬁem@ch'w 8 selk depsity ab¢ OWWO permeabilised
ciie OB Afibd BB regct.&unswnﬁ tHORE QY aGimaIH GtimilsledNARP SO is measured by

e)];{)zggﬂzsee [é A bnglg '%8? ol gonu?leé{llgg FA t%gges%}]cggo? ﬁéﬁts\}\%sgrgtgé#rta{ %6 C, i |n an oscillating

ice and the wet wei ght docunent ed The
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ti ssue was honogeni sed using a Pro 2000 i nstrument (Pro
Scientific Inc, Monroe, CT, USA) in 3 volunes 15 (i.

wb TWe/030¢s 3 pl isotonic buffer - 7 nM Hepes, 2&:1‘7%2563/002900
0.1 nM dextran, 0.4 nmM EGIA, 0.5 mM MC 2, 45

sucrose, pH 7.8), giving a-fionogenate with an overal I
dilution of 1 in 4. The honbgenate was kept on ice

t hr oughout the process, and honogeni sati on was
watern trathr ivel bl 9 770M NAR cand Shi20tHg/mi palindromicefigonuatrdtis (REBARTIGCG) were

miXbd svmepe‘i.aéabh.eed dRlid éhrd rééat.&maéf ddaermﬁ AP HES 165h 1 nﬁg@iz,t ey, §) toa final.
wher e necessar

valiriesr 00 W, TR sk s b et mi S A SSaTR oY SIS FRBE Hhibtor 400

ofai2sayM Gompound [)1400 Ghef eetls bidad iontnanrdtidcelluloseamernyibrane (Hybond N, Amersham)

ug@f{% @il dﬂéhufaﬁ E%!F fifed SARYHER %m\gfﬂoad\% %b@ eQéhofﬂé’mBP?r% (0-25 pmol

ecte vacut al hers an
mgnamer REYls)) tor 3w Aeapiifisplion a Ovespioht dtcehation-withites rimary ry aniibody {1 in 500 i

Psstmf(ass PILS 0.95% Mwkdnlant PIRNEY%s MilkIPENAEr) B 450 Sa€ follsVRJdey 2 washes in PBS-T

R EOERTA ] oo Bl tuiey Y FrkSolly BB sFesum for 1 how

atroonuteperalyreo Jihe diaubpled siepbrangewas vashes flequenthnwithPBS| ayeri thie course of one
hé’Urttﬁéfgﬁfboﬁ’é'bd fob t She Eflinakk tbslg& lr'é'ét:ﬂidn bimoeRi sppliel on thhe manufacturer.

defrosted on ice an
BT Brshee AYRTRCREs o § SR RrES Bt MeaBporne b Pl LASI000 LV
lltrigstore Rawdek, Shdﬁﬁel‘dogl&harﬂeligltlssil usigg éhe Rnapirigddvdrer ) LA Intage version 1.1,

%)EJRZ ‘ﬁ%’ ﬂaﬁll'etj'uﬁa%%sl so gé}’lﬁ%ng? ?? Ilnlé@ Al}é?yn%l ('_glam% %01?11\/Ind results

exprgssedgn iﬂafmnéeihfﬁﬁhac kgroupd jgigese ke eap%emfl\\f(fa @easufsd apg\the mean of
the lbﬁcfkgfé&nd #DJHalWro&D the Ghevibrage s%bthama @emall fesums! hhamwv@ynaér lstandard curve

w%%%naFys %I dJS%H a% un-weu%t%dvxﬁng s[?e r% n%n "%@P}%Pf%wg%gfl a(%d gr‘ﬁ(%owns read off

arne eni se
thg|stp|n1|dggd puryea$o gﬁnpr@terj O Resuli$ w[grempgn espressad re1at|yq1t01M)mjmber of cells loaded.
THEASREQE iskiRpIds of 5O LNOTI@MA\ArErun@ih KRR tass, du%smsléyffam%nem being
t he CE qcess nd honogeni sati on was perfornmed in
MREEHY B‘?ﬁagit‘?q o prevent undue warm ng of the sanpl e

Unl eBsmosisbancgenatas werecasdaypd ofa sihianngener; tawveven thesmmpgenisation process
m‘t’?@d'u@esr ﬁﬁffcfeﬁtzlgl@A 1'deaQ%Otg: rRthafRt Qﬁr@lgteaf’AFﬁlh 'aﬁlvﬁyeémed'he&n'dél@otlde was not

anal rior to.  assay
thPE?fW%@F“'H’F’ 1 E“‘eBf°\ﬂ“t°ﬁ"‘ie§t@l“?ih‘i’féh°dlﬂ‘1°ﬁ?"a(ﬁg&5 dneqaiERskusing jhe BCA protein
agay encHTlfertﬂaMuIﬁhcmeCOtM@blatﬁ réader. Fesli3(an beRkgresassiaerms of pmol PAR

fo@é IB%I 4@,&},[}%4&%%&9; ation As described in: Cal abrese

_ ton S, Batey MA Calvert AH,
Can anleK%‘lﬁiy eptivityR$pa R fe@wra'rl&qddnww@ (PRMﬁf)f's pased Ry |tke method of
B&ultoh-ket al. (“Pdisngation oKemBi?\bﬁhde n?ﬁked Ngtotokicidyl a Bb)ﬁp’ﬁfdtwﬁﬂthdygéthe biological
itz n : er

@E{s o%,m%i(.gDIJn%bo ng eréss) r%hl%itorm%gr%ﬁ %?l Jnlcca 975"84% 85(33/\‘é
Abpratagsesitobe cafried oufat@# Cpol y(ADP-ri bose) pol ynerase-1

(PARP-1) inhibitor, AGL4361, wth significant WO

2006/ 033006 f’ |, B2005/ 002900 . - 30 anti cancer cheno-

and {—é%ﬁ-%—%ﬁfgug—szati on activity. JNCI 96 56-67 (2004)
1ariblied umbbloddinto kithitin HeDRjN tub@zeing mixtgeltit and Curtin NJ.

2D 6.|L@rhs;5gnh.eéd bﬁ‘JoE 84 tw?th ﬁés rnfss nméabeébmnrvb@émb (fmglvmmﬁé ERI).

51 (AT CRver e sy DY over 10 1CS Estigh LDRIOES 1 3817, isposabl
b ammré'sal tube pTake icare abtyo i Heibiobe: ditribé separaticniflaibll dor sson H. |

| : . .

C sl A0 it F S o < o
cerPﬂe§ FEBS Letters 85: 349-352, Gube, K., Kopper,

5J. Ater Eenbiflightion;, a ﬁukdayté fbﬁﬁd Shbildbt Akibleat Me interface. This cell band should be

pgﬁé/%%tgf ung%% C?e P%ﬁeﬁy [fett gr}emplup in g§6 HF&I ?ngéb?eﬁ%wgg%l t&eby

6.1 Jlute theolgmphReyde %BgnSIP?AW 20-nii igsi qolddiBS evd caémf@eﬁhm@djs fon10 minutes at
digoi®aéd) (0. 15 ng/ml)-permeabilised cells (8x 105-

| x105/'reaction), stinulated with exogenously added

12-mer bl unt-ended DNA doubl e stranded 10

ol i gonucl eotide--(2.5 pg/m ), by measuring inhibition

of 75 M NAD + [32P] NAD (Anersham), incorporation into

cel lular macronol ecules during a 6 mn incubation at

25C, then precipitated by ice-cold




10

15

20

25

30

10% TCA, 10% NaPPi

Briefly,

wobddmBRpsPH 7.8, 4.5% (v/v) dextran,

(W v) as described previously.
cells were suspended in hypotonic buffer(9

4.5 mM MyperABadns /062900

nmM OTT) at 1.5 x 107/m on ice for 30 mnutes then 9

vol of
4% (v/v) dextr

an,

2 mM EGTA,

i sotonic buffer (40-3M HEPES pH 7.8, 130 mM KOl ,
15 2.3 mM MgC12, 225 nmM

sucrose and 2.5 nmM DIT) was added. The reaction was
7.stRempwdhesupeiadAig 300 pl cells to 100 pi 300 pM NAD+

8.C %ElﬁbéHdeb ;{eﬁ& R 20'%% céld\m Sy htri

the addjti on of

at 389%8 /4 & 157 mhﬁé’s by

0. HPT AT B o7t S SisRETAe oRI% 1 PO0A) rotchigsecig (RRMI pus 10% foetal

p reettsepint) atppibmgted with 10ad@M$@d ADP-ri bose pol yners were

1({ C#n%{qg a %el@ﬁ@ér@&g&g ﬁg@ﬁdoﬁ fube ar(dvl)%@% W

11.\Btoyg ats®BEE-um pyr ophosphat e,

n

I nt er nati onal

(viv) TCA/ 1%
dr| ed and counted. PARP 20

[ nhiﬂg&msgavlo@w@gl ues were cal culated from

+ SO S

b 5 P R AL e

Sof t war e

I nc

experiment 5%%8"?4@*’3"6 Ollgonucleotlde

S|stm:H |aremmsad|frem stolage\endelefrosiethie honogeni sati on process

2.%%&)& 46 & Sramibitd "c?

activity

an

sOﬂUCgi eot

96 odcfat

ti de was

ePfﬂu'n't% stimul ate
e

refore

r&?ﬁ?'?’b‘&s“q%%qﬁﬁ%“R/@rf oW pressed in terms of prmol PAR

forrrer per ng tunour.

odi

r\n I\JL

Acer

-\rJD

25 PARP assay usi ng nonocl onal
I\A dr~|| r\t an MNP

Wlt IRJUUI

Jones O sen

|cks

o

+

j ONORE H,

Pl 1inm
Ir HHH

igh” 9°Mar

inal ~’

Mrcﬁmde' ron

M

Ads i
il

AJ

DUUUy ﬁ f

0"y NAD stdck

i|5

Tt I5U |I\U

Itydlg"(UI ¢

piTar g aynanm

CS B pat

Clgs |VV| U

MEpptat

C TTET anoiTy:

g@i and

ARG TY

oT 1001, £Pa

r e s

ATase and

PAt8i sJdsperfefoh NI C

al $ncer

Hes@ar,[ ch

T30034077

3409 ( Z2UUS

| bor@attionTotdl) ND

| T400@l | O

N Odoop eV

Dl 1 shed

0OU 800l pull

met hods (Prieffer

R, Brabeck C

urkl e

Quanti tative

4.n dhacteREMIJsa0ple iandaIQO stdiadardlid assayedtit hiplidate, ovith Th@ oligeed s oligmsamples x 3.

{ToBRED b pePRirkeh
5 dpF €ﬂ“93'ﬁ®f"ﬂ sRch guspensian s Gaigaied.

DP-ri bosyl)ation capacity. Analytical
275; 118- 125} Cul tured
&h sareRiepiga

cells or
qh,@ﬂbsuggggq;p@ép diluted 1:1

t WitlCRyplaf Blu€ gndaiel rdmBESf permeabilise@tells el ddtied/ddlathaemocytometer.

o SHBBTRLE) o PP BB o

pr oxi nma

tmmp@ meabi |l i se the cells,

foll owi ng which 9 vol unes of

7' Of‘ﬂe Eé?ﬁnéiabmééﬁfcarsuép%némdﬁa?&&i bridfly aiihKdactioR is ktaAdd 1§ @eding@00 pi

S AR LT oplust 0 phch gt

2.. 45 mM sucrose,
3'?:%?? on ice.

pH 7.8) were

The perneabilised

8 iThereadtipryip stoprietl epactytbaninuted pfter edditionief eelis by adding 2 obefice eeld HI¥dTCA +

t ‘i‘@b REAF arﬁi%:ﬁl&ﬂéi 0”

ove buffer

2 ety 'E)E’FWB%PE?
il

| eve

n
Ped Gtee oraLPaslone o &1 Blstder
r aatidastiond hooe the reactioh &ibesgsay pe lefimiemight ifthestempandtat i chalPAREY at <4°C)

was diluted I f necessary vvith the

t all
easseh preC|p|tat|on must occur

Mlﬂﬁrgt hs neasured by 40 exposure to a blunt ended
onuc eotide in the presence _of NAD substrate

25

1012 M isecqld 103 TCAL 10% ngPPhlgaqm o 5P Hraesnigr to addition of perm[eabllljsed cells, to
PE‘anbttmﬁﬁﬁdp@&ﬁagtaﬂ]ng of abiioVédelas thdftielr. Fi ve pi

and

of 7 mM NAD

WP M ssP@lakbiadr omi ¢ ol i gonucl eot i de

th perneabilised cells and

1r cHefrpzsA tupgersamplesianoweigedr i s HCl |
2t 03 aomme%qi e. 3\D5dititn sdded BPedeh 1 mmslreyeafqidtdm bufie? piaé DPPRGdded to the

iy iS58 s S RS

3. bI B'Ftsefdpl‘b it I'@magemsedr ocied wmlrbas@lawelhﬁﬁbmefor( 10;se¢nnd) bagsts until no detectable

AnfRécFdeit: plcdd of tiREedredfinke! |

120 nM Myd 2, pH 7. 8)

PARP
and the cells

mani fold. A purified PAR

standard curve was | oaded onto each nenbrane (0-25 pnol

nmononer equivalent) to allow quantification.

Over ni ght

i ncubation with the primary antibody (1 in 500 in
PBS- MI' (PBS pl us 0.05% Tween 20 Plus 5% M| k powder) at

4C was followed by 2 washes in PBS-T

(PBS plus

0. 05%ween 20) and then incubation in secondary
antibody (1 in 1000 in PBS-MI) for 1 hour

t enper at ur e.

L v o our s oom amd 1l .

| MM

R R o

at room

The i ncubat ed nenbrane was washed
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10 hour then exposed for one mnute to ECL reaction
sol ution as supplied by the manufacturer.
woRdbdignesence detected during a 5 m nute eXxROSIH2605/002900
was neasured using a Fuji LAS3000 W |l um nator
(Rayt ek, Sheffield, UK) and38l gitised using the imging
software (Fuji LAS Image version 1.1, Raytek). The
acquired i mage was anal ysed using Aida |mage Anal yser _
4( v éyfigestyolyme 8f tarpmogenatg i diluted 1 ig 10 wiltjsatapicduffer plug T tapepvide an overall
ThgiRfonkRALCK 90 RiiEe aighalsatple. t AfmalGyINas 63 rid ls@Lffioka(t fér triplicate sampling and a
ured ﬁrﬁt‘g t he mean of 15 the background signal from '
€

mea i
t he PREHET BIREn 88 r act ed fromal |l results. The PAR
5p oMyerrilytedomnakastel isstoredon e 8ndsassaysaowitiin ges hogr agbelow.

un- Weh R AR8y &%ﬁi/ttseuewam%lhag ?ﬁn | { negr (rjegr ession
el an nkKNowns read. o e Standar curve SsoO . .
TgenefQpY .A%ﬁe'gﬁﬂ"f?’%%f“f Qnthe ggyobeegrineptas detpilpd alaye.; Gjigonucieotide

nuskdzk is redioveflomstoraga dedefrostedi pl i cat e QC sanpl es of 5000
L I It S0 do ' les from
2 e T el 0 iR A e BP0 o
3hdtRgetion testdubenre g6t 4R axRpERbIE A foathg QRispraplesAad awner taple Riday the homogenate.
t he hspmeni sati on process introduces sufficient DNA
damagreadent mexi mpl [y ot 1 mull at e diRP JCt 1 Voligy andFinal concentration
ol igigmucéatisd i de| was snbt herefre rlequired. The 25 pgml
600QVET“P| NADNsteokt | at | 80wlof the Boppgerjat e 5a@s nefasur eds uM

usi ngWakee BCA pr ot e#4dwl assay 4bd Titlert eRpMul tfi scan
MCRuMihgtotalt e r padel0f PResul t s100ah be exMifgdsed in terns

of Geheyspapgid f or ner30pal préf0al n_gr péPOuky tumour., 25
TheReptiopTaotat  vity A88HY im ped®Opherdl b#HMAN nonocyt es

(PEMTEDeBs hased on the nethod of dton et al
" Potherge hl; ion bf telozol oni Reaction cFrlna.lgmqemmlm y: a
abs tNADc:St K y o¥0Wlne hiol 8Bbleal | of FOMM of

horase i AbHhitars " 1995 British
~ 1 I ALl r\r‘ .ﬂ L’t\ to bha carr cj t
LA LI Pl ! - L™ B wre LAY LV AT T T O Ou
: Prepafr 0 R Pm#s +—ColHeet—5—
b1 G@g L‘JQfa’t ] L}: ...b IU.,.A . 40 I L1,
T O—a it it uirrepatt toe—&at =X et Y- 2.

Di | ute heparinised bl ood I1 1 with PBS in 38 m
4di Easlo 96 serepla isiassaved i trinlicatpewith 0 t0liga,and metigo S@mmigs)x 3. Fotal of 8 tubes per
sémlé ff lelvicyl doanteLolidolsemeled 24 Gelitdal) ABrFlogeNRds aft-aled akBayedfin triplicate, with TO

F{f'c%g' || elgséygghl%% eég 0 a O m disposable universal
anq fractionsajRes g OISt h perh?(“pg ‘e blood with the
5s epralicetcpld 0% TEA H1093BaRE is @dded fd theidubesipriostaagdition offhgmogesate or cells, to
c%%e%“%ﬁén—%déci% b%\ganEerIaKeﬂngﬁlgeM % [ al cen: ri ]f uge) at

X a rake, raje . r.centritu n, a )
6 oRREBIDY e AR RPTORE e AT, s 5 wored s b Bt o s
7¢ eftdch prapathtisrhio vdrtexeld drieflii amdtieesreastionusstarigd by agibing 300 R thiste each reaction

t,g,l,_pette and put in a 30 nl disposable Universal tube.
._Dilute the Iynpl?oc te suspension with 20 nl. ice

cold
8pEKbe 433610p isrFioPRed st §TBNytes after apdion sifompgrnaaRy agking 4 i of ice cold 10%
TEAO0X B AePPi id bAég033006 PCTI 1B2005/ 002900 -32- 7.
R ellet in 20

S TR e ey PHREER8, B0k ot Raot BRAARRGLABGLD (O] ¢ “
184 MR 18 sample of the QE\pEsPERsion §Lﬁ’ﬂé‘?dn1é11t"dtﬁfr WW‘W@@J@B Byyebef of germeabilised
c?l@'ptlaﬁ'?l 'umnéla]ga é)rhaemﬁ)@toﬁiaiek I 'ed medi um ( rFfPMocypl us 10%

a .ca Ser Su e . X .
1 Otk Bomgi b er A ARG e o S 5 ot 2 SRR e supematantis
rérmavesand placest in aatisfies SAEW CAROE MIpAERE TAPeiEn rodasiPEIVNt sSupemaanpsamples

Ry Be RANOLA et bid rdhth B EPRE Adaykd RRfadialy .t he day of
experinment as. detailed above. digonucl eotide

Example 1. Inhibition of Poly-ADP-ribose Polymerase

Crystallographic analysis of the compound of formula 1 bound to the inhibited target enzyme
revealed that the drug binds to the active site of PARP-1, forming 3 hydrogen bonds. The PARP enzyme
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stock is renoved from storage and defrosted. 10 2.

Water bath is warned to 26C and set to agitate at 70
wWosRéHBbIONS per mnute. 3. Reaction test tubgsr/f805/002900
set up as follows. Reagent TO + oligo - oligo Fina
concentration Qi onucleotsgde 51 51 2.5 /m P 600 M

NAD stock 50 | 50 I 50 I 75 M Water 45 1 45 pi 50 |

Running total 100 1 100 I 100 | = Cell suspension 300 |
ingibitingACctivitp Of the confpeunditof formuleot wis aseYehas deg@ibed in 40%) Piatent 6,495,541, The

K,{Er%féhml%amnﬁ f*mNA%* ﬁ‘\@&pcﬁat%:mﬁ ;ﬁﬂqﬁf Qj ﬂuﬁﬁéasfcﬁﬁé’r%ﬁ\ Huﬂ\an P%RP-1 is 1.4 nM

W t nd
(b BrGFhRIoopous s raroiAeiedt T SGRE 2 (o <R o Mypna, based on
stiong efundtural Lsiilarities oM theSantrdl adid sdgeehces\arhbhgpihe vartpt @ARP family enzymes
(ta%%@? 9|IJARﬁjS eﬂﬂﬁépﬂé}? kit ltl‘ie%torﬂgnuhd hfor%iaq ((}éﬁ(@@rﬂhﬂl?w@ fkely bind with
high ﬁ&@w@d?&séﬁw@?sasﬁwe"Reactl on test tubes and
perneabi |l i sed cell suspension are war med in the vvater

t The
AT gs gutesr Gonseus s e aieeion o die G chEOPUBG MIGRARR,
SsCamigoardi by addi rrRaRBANK; pl (approx I X’AEBQedi ['s) of this
to each reactio 8. The reacti | topped
exactly Nf#??g _addit @M §Dﬁ addi
gemrepnd ife col d 109¢PCA + 10% NaPP| Bt 0.8 t exi ng 9.
Thamliplpe is then incubated on ice for at [east one hour

i tion miust occur
25 f%?‘éta"‘fag%et"at&‘ie hour, the reaction tubes may be

left overnight if the tenperature is maintained at s4Q)
[, t 10. 2 M ice cold 10% TCA + 10%
2. fhtilh bf S Gl TO tubes prior to addition of
per nEgyNinsiceaowsl fnhigitory activitycs thecgompeyind 19bfomanisct fofigwing 5-day continuous

eXposiié (ablefs) wasldatetmale@lin A&th tkﬂ/ofdnldtSWGZO RelEmas at Ué&&n&ﬁ in U.S. Patent

r/tissue sa 1.. n,t es
o 43 G SR R B B epired 15 R SRR Y HRA) BRI 7 o 120w,
Signilarty, the myilityiok 8.daM tbé c¢mumfdonbula fidie, fﬁ%tgf e 1Cst) 40 indréase the growth
mhlﬁlto‘i'mtenEWoz&é}m ﬁ'rd to ie§an' was %Et@fnﬁﬂd ‘?fébie@f—‘ THOSdtdntididF factor at the

l%«gé)lngﬁ rgtﬁ)hm @Sacg ulit_eLd E%ﬁl @Lmog%{m i%°r§%%%0 S, égﬂ temrgzolomlde or
topotedah N ®.4dp etod adrhppundrefciomaizopi CThereewass aro f8-féld siscreasarie the Gl 5 of

te 'u?télé?ﬁ ife thQ L%QQ @éu@%ﬁ@? E 5k '?c&ﬁr ééc%%&olﬁ/ﬂ%%%oé? temo§(gon4de in A549 cells upon

Icrent volume o onogenate 1s di
adgition, of G4 pM thecompqund pf f?ﬂ“ﬂ'é 1D1T"Fr% WS b folficdegigass e Fhﬁlcl'ﬂo of topotecan in
thdi Louid lcalsfamﬁ al2.6-fdld4ddcressarh tﬁeac?rdf gjpatabalnmmh et54d\ai|ﬁd 8@620 cells upon
: nt for triplicate sanpling
a%"%}{gﬁ "{s)'ftl\ﬁmgigg%ed ?ndsolrf%f'tuqdnpassay 5. The diluted
honogenate is stored on ice and assayed wi thin one hour

Tk bell\ﬂomrg.&toRAfiPcémamafbyt wol@:bhbdtﬁeta fﬁ"“‘“"g ef alt? Batéhtiation of
ol .U repar e es n e a (0]
TP AR oY PRl oRbSEs bl ot L e

Cell line ' A549 LoVo _ SW620
Glso compound of formula 1 7 12 11
(kM)

Temozolomide PFso 3.5 8.1 : -
Topotecan PFsg 1.6 17 ' 26

Example 3. Chemosensitization of Standard Chemotherapeutic Agents by Compound |

In vitro studies of human tumor cells lines carried out according to the procedure described in U.S.
Patent 6,495,541 have shown that at sub-micromolar concentrations the compound of formula 1 enhances
the sensitivity of cells to temozolomide and the type-I-topoisomerase inhibitors, topotecan and SN-38 (the
active metabolite of irinotecan) against human H460 non-small cell lung cancer (NSCLC) cells (Table 5).
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stock is renoved fromstorage and defrosted. 2. Water

bath is warnmed to 26C and set to agitate at 70
wOSbé/0B0dsONS per m nute. 3. Reaction test tubggB0@802900

up as per table A for the QC sanples and as per table B

for the honbgenate. 10 Talgse A Reagent TO + olio -

olio Final concentration Qi onucleotide 51 51 2.5

/m 600 M[&P] NAD stock 50 pi 50 1 50 | 75, M \Water

45 pl 45 pl 50 I Running total 100 pl 100 pl 100 I
TdoRlsl SUSEEESoPhe %Q'onhnd?’&(}orﬁuhla 308 4 clubRéatd 4 ohohéin Hl® Potency of

act| on Fi nal

S‘e@a&&?@m‘t‘?fswuﬂ%@@"taWEW%@W%@ 50 | 75 pM Wt er

Clﬁﬁ\oiheﬁﬂedncAﬁnnnl ng toirysples 100 I 100 | Hom)genat @F&QIEMQD)“

Passayed in trlpllcate ] 10 '
5-Bluorpurecd x 3. (Tot al oPyrmctnmetagm sanple, if 108& cell
céRitadire - ol i go sanpl esPﬂﬁrﬁd.remhia%&]%t) Honogenat es ¢3r e
@I SO assayed intriplicate, w TO 15 and reaction

"E x3. (Total 6 FYMBBEMAEOPSSanpie). 5. 2 il flce
Dc(xodubiclﬁO% TCA + 10% l\laRIthractyslmadntettbtnd o the TO t ubast prior

di ti on of honbge correct fa¥
O%aoprll @pem fic binding ﬁ?ﬁ &1%%3 to the fil t(grg(a 6.
Cisplaibt | on test tubes hB'ﬁ%@ﬁaﬁ’%%'“%\nd QC cel | s ar d-2nar ned
Etbgosiieie water bath to ?@@s&ﬁuraszlmrﬁméres 7. Each075b

rte$ar ation is vortexed brleerf Yi ﬁ"F rthe reactio

Fed by addi ng 300 FPYPEH L"PE each reacti r? 20

SN-8he. 8. The reacti onTapsisyrengsedathibfoact |y 6 m nui2és

Teﬂfo&&&mu@éjd' tion of ho”ﬂ&%ﬂﬁ&t%nﬁmeﬁ@lgﬁnggg@um of izgécol d

0% NaPPj vortexing he tube 1 s then

e%odﬁ'“ﬂ'%é\gf'@{ Glgp (‘}Qé%‘s*to %PM%iﬂmpgwdd),f famaula 1) in human H460
0., A 10
ofﬁonmg Fil ;Q, gmj ggf miauBd ot e s "SRR or 2 compound

perme ‘M counted on a
Ehaem)cytorreter 11l The rematl ni ng h(lnrm enat es are

: pner Formation by the
cotnBéung bifemplatiant i s rermved and pl aced |n a | abel | ed

SCr & gﬁﬁ’pﬁb%sg olﬁy%tegbﬁdf l\(I)A(D*p\X/ % r%g%]wtlﬁr%ags {ies?n%@ byopﬁngu -Ela et.al (Anal

Sup er arnt
B"Pﬂbﬁmh('laﬁa)v-ﬁ@@” 450h with mwgralyefhfcatmem fpllewysy AS490cel T CeRackville, MD.)
wdré Bédakd in®B50thm Rakwe &@@s rah@@lfi)ﬁed)ﬁ)' R EPSRfluence. Medium was removed and

sttt bR rBP Ry 2B S ﬁ'z@?fgﬁmﬁ Juen R Ry fi ot 37

Meliiurg whs repiacedowitth reshoteédium for 46 nof  RARPtolexpérimentehmaripulation. Following
ex é/rﬂ{eﬂlgﬁﬂarﬁ?ﬂ%q th-gnﬁedmser&ﬁm aNéﬂhZQQIQ/ mm@«@d \ﬁ"th ice-cold phosphate

biting act] Vi
b”g?fﬁ‘é)éﬂ'ﬁd Rbt 7 Fo?’}ﬁilnaa’e?teql\ﬂ\éthS?QQW‘ddai'smH&/t FF'E@E'J t’f°h'°’9ﬁ°3t'° acld. Acid

indomuble niatefial4As rembled fibimethe dishes by scraping. The dishes were washed once with 1 ml 20%

+

trichloroacetic acid and the samples were subjected to centrifugation. The supernatant was saved for NAD
determination. The pellet was dissolved in 0.2 ml of ice-cold 98% formic acid, then diluted to 10 ml with ice
cold deionized H-O. Two hundred microliters of 10 mg/ml bovine serum albumin was added to facilitate
precipitation. The concentration of trichloroacetic acid was adjust to 20 % by addition of 2.55 ml 100%
trichloroacetic acid. The acid insoluble fraction was collected by centrifugation.

NAD* determinatiori. The trichloroacetic acid supernatant was diluted to 10 ml with 250 mM
ammonium formate, pH 8.6, and adjusted to pH 8.6 with concentrated ammonium hydroxide. The sample
was applied to a 0.5 ml DHB-Sepharose column that had been pre-washed with 10 ml of 260 mM
ammonium formate, pH 8.6. The column was washed with 10 ml 250 mM ammonium formate, pH 8.6 and
2 ml H,O. NAD" was eluted with 4 ml 250 mM ammonium formate, pH 4.5.
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K. determ ned using 32P-NAD incorporati.on into polyner
by purified full-length human PARP-1, is 1.4 nM (Table
dgompound of forrmula 1 is also a potent
W OO AP D (K = 0.17 nM and, based ‘on 2000200
strong structural sinmilaritdses in the anm no aci d
sequences anong the various PARP famly enzynmes 5
(tankyrase, V-PARP), the phosphate salt of the conpound
Det¢rmingtianuefaADP-1itosempoe/mets. | Thevdcldtinsolulie | pelidbiwad disiselved inigml guanidinium

crithifid, B5d mmanntahmce@éymeﬁmamme;m 6 oTa'f\hH &l Bf 1 tﬁ KtSt—i 1160 mM EDTA. The
Constants for t

SoBE HiF ATRoAI 34 A0S 2 B e AR TRAIRpAT T M ouppifpm chiorice,
2556[&'1!\) ammoriuriatetBE 1D mMeBDTQ pH@.0qbufiér A), adjustdlo pH 9.0Gin® Spplied to a 0.5 ml

oo Icfeb ( B RaghaAR e Ak haldd it '8 BEPLRY o i butier A. Following

|t|on 0] I NSI C

anpligatias; the egluraicwas washedyyith(2f anl blttfﬁmljweweﬁ byf 19mth]|Mammonium bicarbonate, 1
miMEDTAWH 9.0 SPAADFERYdEL) W4 dfbted RS W) 61,8 TAR bRipid wa¥§Sphilized to dryness,

det d 49,
LSRRt 2 of © iRy s FF S B 15 theatpantes iopsted by additon
ofd mnit@meke eenom mhopbodiéstepase tt GVorthinglon Biogremivals) dmy 1500BAR fandyeat 37° C.

fr orFlPY.Cta‘?tal}s?s N%l¥s355wa§' ﬂ&f&r’%@& By Hﬁﬂ? oﬁ‘@' nLéé{:krﬂgn )@1 groBMeversed-phase

t he conmpound or nul
COlUAY @%27 b 2 meR™ f°"T‘aﬁ‘h |7E{0| T@P%ﬂoﬁﬁ'fré’}waiﬁ at@diey iEiF 8 gmin.. Each
safpid wia® p@m,ectamwwnam nttol eatinbfagehoginesdnd dedkyadendsine. One milliliter column fraction
w&@%o%@n{tédaa'tn ‘851:3 fed 9@‘ %ﬂﬂ%ﬁbﬁ auig, Co0_ concentration;. PFS0,

ol om de or topotecan '
al orl@ yntrq;potgr@:a@c@mﬁ amaozeieide b)fthe CHpRSURL @ formulg 1@0thqq\@|th inhibition of

oRyOagent-inthicdae it NAD. degl IE\%H ﬁnd/\@&kéﬁé o%pélPde-ﬂ%é 9é'|§rﬁer lfdPmation with

16
anehgctye eoe s o AR Argi R Aueges' BeiuENAD. & fapieh 4o Bias i poly-ADP-

ribogd palymep ofheZOmpaldd oi farmulefl, HnM (R + h&), geatyoedgedMNNG-induced cellular
NAI?EJFQurﬁ’ptlan arﬂ\ﬁtﬁ@te&"@e“tlu@r ﬂoiy@:ﬁPQ'lbgsedf@Ha dQS)o (tl'glﬁe ?aﬁﬂe &mpound of

otecan in the el | decr
f°'i"}‘\' 1 ipasesesy the B%Wéefé?quﬁb'ﬂm ) A&S%@euéﬁﬂatﬂﬁﬂﬁtﬂ)fo'e él cpogce@kg@rﬁns as low
asogiichM, icarrespdndidg b 93M inlisitich N MOINGdndDéedf MADEdpitidh and Badl ithibftion of poly-

it "
ARl i Bl O G E, CAIAG oAl BRI LA, messres
aspinhibitiony of (§ellulep NHB sABUBPtiondh fRG8smausedqukemia ﬁé"sﬁ@ﬂg‘wwﬂphefal blood
lyrpieeiies f6lolailg caviH REPARP bOMRNG, chydrogenlpérokibie, of ig&ivha irradiation (data not
hTe zolom de PF50 3.5 8.1 - Topotecan PF50 1.6 1.7 2.6
hpl e 3. Chenpsensitization of Standard
Chenot herapeutic Agents by Conpound | In vitro studies

Tdbfe sNUMAN |dhibiTBA omhbs\ctmn @ah@@hbb@d oﬁbﬁnulﬂq (wmg eeustnw.tr@e

MANGwn thafheﬁ’ %‘l‘:‘ rompl ar concentr ati ons the
C%?ﬂg' f rIl-’ F6o;

e §‘Lﬂ‘ig ?.T?; lc)nmgAE §§f%ﬁﬁ?ﬁﬁe)ﬁn °r>x:>t£9s=u151 JLe ?”t f
N°"?1h| b| t0|Ni°.ﬁ t opot ec and 38 (t he act ive met abolite
25¢M° i ri notNeeaan) agai4Ast hun®8’ H460 non-smal | cel |l |ung
gsgwcer ( Dotbsm cel 173 (Tablg 5) WO 12006/ 033006

(e]
W

/IBZO 3?0 900 .35 TabJ . EffeBCt of tt‘ée conmpound
f or nul saé‘r’ucuronate Sal t Onthelh Vitro
25Pit ency 605 uM 96 5 2.1 2.2
25 uM 0.1 pM 97 4 2.2 2.6
25 uM 0.4 pM o7 4 24 35
a DMSO control.
b MNNG only control.

Example 5. In Vivo Antitumor Efficacy Studies for the Compound of Formula 1 — Temozolomide
In vivo experiments were performed as described in Calabrese et.al (JNCI (2004), 96:56-67).
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St andard Chenot herapeutic Agents in Human H460 NSCLC
Cells Chermt herapeutic Agent Types PF50 (H460) -
wpsbéhRYR! M crotubul e ant agoni st 0.77 5-Fl ugy, 36050002900

Pyrim d| ne ant agoni st 0.92 Centitabine Pyrimdine

ant agonist 1.2 6-thi oguanl-a'e- Purine antagonist 1.1

Doxor ubi cin Anthracycline antibiotic 1.1 Oxaliplatin

Pl ati num conpound 0.986 GCisplatin Platinum conpound

1. 2 Fetense studies. thepsalcdatier ohSampopnd Irfthe iphasphatosajtb@pse and the glucuronate’

slm&ﬁmsmqne&ma@se | inhibitor 1 6 SN— 38
Topoj 2. Tenp

S Se nhi b ‘
Mon ol:" [ﬁ g‘HﬁF q‘ﬂlﬂpﬁlw al ‘%‘f}f”ﬁﬁ@ﬁ o 3"”9"319&%‘1 a@i‘g‘ﬂ?’ €8ty Ingcombination
sﬁgleﬂCQMpoQilcﬂ incragsutthetddselpgidvicy sfgammariradiatibn Giinofecanrandierigzolomide. In a

singe.hbﬁ&gaﬂm the Nﬁ%a%'%ﬁgﬁ %ﬂgﬂ&‘d”ﬁe 'an§t£rh<5? effects of 200 mglkg

salt of e conpoun
t%“t?é@?’l“ﬁ’%?‘@ﬂa F%@'dtrﬁ'@eeb‘r‘ﬁ?@eﬁ'ﬁ dosaggs in the BUNEA0 hurgan felap rteinama "‘5“09"‘“t
irrfitd (Thile )nese experinents. Exanple 4. Inhibition of
Cel | ul ar NAD Depl eti.on and Pol y- ADP-ri bose Pol yner
Formation by the 10 conpound of formula I
Teé ¥.( ADP_IniMioshchivity of yheeGompaund alEDmulact i Cambingliohiwiti aa8ingle Dose of
Tgﬁ&%rohﬂ%(iﬂmfst é\b‘PHmER Sweio C@ylon (Oaféﬁ\bma ﬁérﬁaﬁﬁﬁ m (1988),

174: 239-2 with mnor modifications as follows. _A549

Tumpn modelAT ockvj | e, MYPe verResuadded i FMBnessepm
cuI ture d °Q 8 aI | 0V Bl‘p uﬂdﬁr ow to conf | U@nce

el

. . H p
SNV%@I ed fé@omﬂkm at 37@3"wgl\/bd| u&n%@seeplw‘ied Wit h
sWeagh mdh@lﬁhé/@rl 45 m R oRiigor to GXeidsEENt f7°
0

| owi n experi mept al mani pul afion, the

| at
S%gbﬁum a/alé G a9k ed and%tnﬁ’é‘ 9cel |'s Weded98 nseli™wit h

|ce Tehatolphias fidsagecwashieivered bgorsiabvage, pH 7. 2, and

har v espechdigffotmula 1atdehge was deliferdd hﬁlntlﬁﬂf%qnwm@otion

tr| chESfgatkapups. acid. Acid i nsoI uble material was

renogggf‘aﬂ?%}?ﬂ‘tlﬁe;/qgléf%@)/b othsqtzm ST Th@%ﬁ;’{;’eg \ﬁemt::h%w_(reﬁ:\a/z

:’:i.g u%g%M i rﬁ @te grau;t tlggllfilt 4 ggrﬁla ?whﬁﬁ%gﬁfwat llgtfhe tumor volume
oA

e h
soupeliial e fﬁs%e% - AP
acid, t ndllutedto 10 vvlthlce cold dei oni zed

H20 Two hundred mcroliters of 10 vine seruy
T I3 RS et @t § bf ezt a0e8h ATHTS] e SWEA) Sengatat the compound
of fomoganti r(ag therglwhirohate chit) cat @052 0.18, andi @5 wiskg cinl jcorsltindtion 28h 68 mg/kg

ter(ﬂogéflorﬁlgg <-ztn}'|£?1'81aoofthe2 ?@lt)mof %QmJiblanfdbCiFil ar cﬁaﬁﬁ%lr%ua\c'g%ups (68 mglkg

cid 1nso t1on
tereazelpmifel gt 5ot 15 RndP maike e sprropndt f°’“T‘H%1 S'I-"FUE‘WF‘S s#fhcei(0¢% complete
rémissibnsate easabiserndd invhe cothbinsdtietgroups Hith 0ri 5 ariotsmgAgGhenddmpand of formula 1

gﬁxmrﬁ&euégtf %{g%me@4|o§%% gﬁgra@éjbvqiﬁ{hg %rh[golul‘PJ_Lf%rﬁ\uIWﬂJLcuronate salt

concent rate .
dagstomeigatiops (§8 massg F?WOESMBJ‘@e*p%%r ¥ 95 m9rka the comeaunthefdermuie h glucuronate
sBIf) € oneskie thoitdlity fvad Ob setve @ Withth®higidlos & BarEbiHation dréuip 1188 g /kgtEmozolomide +

ot oS o BhATBr 45 ARG 1, 302 U3 SN TIRRL LD sencgrts

thlﬁ ComBOING A fermnbmamrp'aﬁtqfﬁdtéo 5 mpika) eghangyd thoggugeBatEty of temozolomide
(&Hé/ﬂg%p&% 9&&@&. ure31§ REbRY Wig1ds®Nasdbsedd-in 4y @8&: group in the LoVo

gx?enémlinfdw ?on studg%vglsla”%agomgrﬁl)tl:s%t cyvas di ssol ved in1

Table 8. Efficacy of Temozolcmide in Combination With The Compound Of Formula 1 As The
Glucuronate Salt Against SW620 and LoVo Xenografts

Tumor  Dose Dose . Regimen® Enhancement®

model  Temozolomide® the compound of (%)

formula1 ® ¢
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chl oride, 250 nM ammoni um acetate, 10 nM EDTA, pH 6. 0;

and 1 mM of 1 MKOH 100 nM EDTA. The sanple was
W% at 37 Cfor 2 h. The sanple was dil

m y\n@ﬁwm M guani di ni um chl oride, 250 nM amﬁ?ﬂlgz@osngoo
acetate, 10 nmM EDTA, pH 9.&s(buffer A), adjusted to pH
9.0 and applied to a 0.5 mM 5 col um of' DHBB ( Bi o Rad)

t hat had been pre-washed with 5 m_H20 and 10 ml buffer

Tutgor FoPbsewi ng  appl i cd&osen, theRegmenf‘rm was waEhiencamenti
mous! i Tesuzplemidst,  f ielcomeedndsf 10 M 1 M armoni ()
bhi carbaonate angr_rmlaﬂ pH 9 () Pol y(ADP-ri bose) was

SWH0: BB Mk 0. 50195"1%9 The arffcedalalor f gayphi BPzed to
sWsamlesszg/kg hen susmgmgied in ZOHce@a“lyi%E)saatvgg/DE&f gdmt\/l

e suspensi on, e ition
8%2(8 %ﬁ]m&bgsnake g &84 phophodi @g?éﬁjlét‘?gg A \Wor (}fn@ngton
Loglooch@t_mnolhd s) aﬁ_@Smgikmlt BAP fGmce Gaithfot 5 @ags C. - 10 HPLC
L2l yéaﬁ«'&@na' Y9118 mgRg perforr&fée@aﬂ 9Pk n °

Becknman OoDS- rever ed- phase_ col urm 7 v

LoYnonPmeksr nat 8:5 ™8¥9net hanol qnﬁﬁ?ﬁ‘hfj”ﬁﬁ%(ée 5? a flow

a r at erefozolontiid ddbdyes werd Gélivers@bydra gi\dge.CO- I Nj ected wih 10
n no| theeaaipowniti otfokennia 4 idosagesnikrel detiveyatthy v penidnedDinig ction.
. ° mi | |thé gomppund of fomulaflr (fred hase equivelert) doséd asmluedtormatecsatt ount ed
,in ndfosdigmups.| ation fluid. In vitro potentiation of
* t emdpEhanrEmet by 10Rex(edlap whdermzoiomdﬁuf apomp%rquﬂ Bqrgla 1 - Delay

Wl t He'P%H'P'B!dFua!?ﬁe)@e'aV i%!“%%P'R ld% S time to RTV(relative
al\/(:11 fgé % rolb dyhﬁre |§ %glgnor volume »
f IOOI )f ‘ffc "ﬁnm 3’]'2%;% %j ﬁwﬁrﬁftes% to 400

| ncor por at¥ [ nto poI y- ADP- r| bose poI yner. The
conpound , of forrrula 1 5,nM(PF50 = 1.
ample £ (ixanAtitumor b ICACY QLUQIES FQr, ;_vl‘u."._l"_. OF
in h| I viv @ ekpermhdntsiware mdbrmed\EPda’scrtbed;a (falabre®d étan (JbMatB Q%Ger Inst. {2004),
%(ggag%Le 6). The conpound of formula 1 |ncreases t he
potency of tenozol onmide in A549 cells by at | east
2- f disd? &ingle Faend e iRpoisemerage | |inhikitaro irgefeasn (2Rvmarke, QW x 3 IP), did not
sng}ﬁﬂéﬁrﬂi(f nﬂaibwl BWB20 @mEgrowtR NTHY domeiatidh ofVBSVhg/kgiebgeeh WiNIhe compound of

formu,) ose? 89 Ehge q?l.%%’on nhi(%a*?ticrtgis%{gdu ﬁgsuggzl.\r%{lal a/r_}RF)mor e?fgfcf% and enhancement of
lrlmqﬁmrbaqtlsltyMmomunailpw’p@sézﬁt Ma/kg ifnoteseras ©iP% @. 15,25 0.5 mg/kg the compound
f'er‘r'ﬂbl@H 1018 op fN&ﬁanreanafox.Mmas esb%mwtmrmofecmler@aﬁ Broups or in the

grPLmsl\AgtH;IrWQteg qr@}?ggn%tor A E@ bﬁ’ﬁl\%‘blﬂ@'ﬂv‘@gi{ﬁﬁp (I?)ercégi er“?hancement)

ingreaseck itheincreasing alnsages of tizeddosnpound of demule Tadt a siilenvexperiniet against LoVo
S N ;

xe}gdg%;usluge ﬁoh?ﬁ%&&gﬁ%ﬂﬂéae ?’Foéﬁﬁgr?ﬂ\)f%gé@d% Nagmu&léé}%gtgﬁ)gmmdcaﬂ (25 mg/kg)
bGP Eahe At NG comPiRagonAidY wes Apago ghseNePr50 PRS0
Concentration (%OVSQa) (%NNGo) (Topot ecan)

(Tenozol oni de) None None 100 1 25 pMo None 44 100b 25

pM 0.0005 pM77 40 1.4 1 25 pM0.005 pM95 11 1.8 1.3

25 pM0.05 pM96 5 2.1 2.2 25 pM 0.1 NM97 4 2.2 2.6

25pM 0. 4pM 97 4 2.4 3.5 DVMSO control. b MNNG only

control. 30 Exanple 5. In Vivo Antitunor Efficacy

Studi es for the Conpound of Fornmula 1 -Tenozolom de In

vivo experinments were perforned as described in

. Cal abrese et.al (JNCI (2004), 96:56-67). WO

2006/ 033006 PCTI 1 B2005/ 002900
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(the phosphate salt) dose and the glucuronate' -salt
wgﬁ’ﬁwmg(@ased on the free base. In these st ud];(ezlshmo05/002900

npoun denonstrated no singl e-agent antitunor

effects. In conbination st3agdies Conpound | increased

"the dose potency of ganma irradiation, irinotecan, and
tenozolomde. In a 5 single-dose experinent the
Tabterfpourkffiicady dof binetedan iniCombinativn &¥thThe Cempound @fformetafieas the Gidcuronate

200 o/ det A£G BAKET Und Eo\R¥nogtans0- f Ol d range of nontoxic

Tymer Fr TabPese7, | n Vi vBegigen vi t yErbancement™®
m@ﬂfﬁpound 'B‘?te"'IQBrmﬂ‘%l°F’P? b@fJ?fB‘Pﬁatl on with a SingPe Dose

10 Tonnzal n dao of +hao [Taanya oy
S@Qg morrgl“;f{'@ﬁégraft "_P1 %80 del cseéweﬂg gRe lﬁ,ﬁa
SWA?fancen@amg/kgenpzol dri5aw/kgonpouoceoteekips 8 formjloe{ I

0 20 0.1 I SW6 00
S@W %%/kég | ngrgé @g/‘s(ggl ggeeoSWBZS'agg% ng/ %808

/'kg O. /
/ kg Si ﬁ@?‘%kéose 10780 mali20 208758YRYY 52 ny/ kg Bingl e
Ldi(bse 11 Pembkga Tenomlswkde dosage wiakly g®l | ver gd by

aI gavgggﬁ\9 ? conpou(pg ﬁ orrrubgewegﬂfg e vvas

ell\&e ntraperi |n|ac L on. faor al |

glrlmmgn desageEerarislivered by mtrap@mon@(amaq n.w t h termzol oni de
#h% @}?I‘W@I!nﬁ’d’f fBF"%‘rQ'HSPfa”ale salt desaggp wer eI"(,ﬂFRS‘i’&I ingaregioneal '"IeCt'O"
!% no oI om, de aI one. Del a rI_:al ul at

e %ﬂ y irinotecan
épgﬁm%vfia T W t;:nscczﬁs:z:
e EdnRbruRRormuf 13 Hakd &RREIEN) déséJa%rg%eﬁrorfare%m si ngl e

" agigiiicantiy EEehtdInERgle MEntirintidchM@ant-Altney test) 2 deat hs due
to toxicity. 20 In a repeat-dose experinent (@ x 5 for

each agent) agai nst the SW20 xenograft, the conpound

E)&fndpfeasf PHéradod{rick bﬁhmcmddurmwt&mﬂah LIerﬂézoBmQ5 0. 15,
an

P ero DS ot e e R ey s D oot fo makg e
cagrippurd of formsiarfbalons QR x Slifssulted B nedurkay growthvdsiay Rushivateot texic. Table 10(a)

reQreQerhts Qlegm"_Pa afd thime SﬂﬂééﬁGatfoheofctﬂé'p&HIgéhnefoffferrnmé| ? aIfter intraperitoneal
rem ssion rat

u On Cco ete
R I phraiei S CRAPUT T 156 ERpescore dmBatgR epegnent D x 5 for
edty Ageyt)tagainst tirpRVA20l xarbgrefy OrfLhgikdl the cimpoundehfatmeilasiadnhancidbthe antitumor
ft%&%f @I&Hﬁ&éﬁm’ﬂ@ﬁy fb‘@a‘ﬁéﬁ’tﬁ% ot¥gtd? 156'11‘? Em&HIGraiggglone (Table 10(b)).

or mu ucuronate s ose conb t1ons
Ingrgwdp% ﬁpqgge of the pgmpqung, o&@rrﬁ,&a/ p(éo f H'@g/'@o?f’ﬁénlfﬁﬁi her anti umor effects of
tefozdianlide (B8 algkg)Lbyol0a e THeadompinatioh@f 100mg/kg the lcoragouiid/of i@Sula 1 and 68

m%i%%fo?om%&%sﬁo'}@ hi gh dose conbi nation group (68 ng/ kg

g the conpound of formula I
gl ucnrpatste stdy plgsmam &J"@I levalsnof thegempoynd of fornyla; 1iwere meagyred by an

HMEIMAY bsday.Sin addtion R o@@rﬁ@&‘ﬂrﬂ%ltﬁﬁ of t@hdrpaRP l;atSILrtId:(‘aUtI'vW@ésféssessed using
PJJs Ff\‘llﬁ},é éﬁoaoﬁ{ag& ln%@?y Xtﬁ:ﬂ rgr}%seo 90 @nﬁ%‘% %%{Bcrggnaéescftﬁo %zcﬂumo[ﬁoof treated
amﬁf MNetheyeffective slosage of the sasmppend df formua 1 db%@glgq)otnp cqmpogrigieof formula 1
plhdéOconBentatiohsTRefe. baIéIl,l BlectBiEDAt hdu b ttMﬁfdf VRSB of 40 to 60 ng/mL were
OB} R L SABE o AR R SR 2o
24 h,

At the toxic dosage of the compound of formula 1 (10 mg/kg), the compound of formula 1 plasma
concentrations were 30 ng/mL at 6 h but barely detectable at 24 h. Tumor levels of the compound of
formula 1 >200 ng/mL were detectable at all times up to 24 h after a dosage of 10 mg/kg of the compound
of formula 1 and PARP catalytic activity was inhibited by 90% at 6 h and by 75% at 24 h.
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Tunmor Dose Dose Regi men Enhancenent e rmdel

de the compound of (% fornula I
WE’O@E&@?@@% PCT/ 1B2005/ 002900 -36 Tunor Dose mz‘ms’“m‘m
Regi men Enhancenents rmdeI@Termzol om dea t he conpound

of (%9 fornmula 1 b, SW520 mg/ kg 0.05 ng/ kg Once
daily for 5 days 35 SW20 68 ng/ kg 0.15 ng/ kg Once

T%bw ilol/a) ;FUa'sm'é ﬂﬁ)"ﬁln%g(ﬂonceﬂmla@ oﬁ&enge;rkﬂ)ugh ngF&ihfﬂE 1@@&9 Intraperitoneal
aily ng/ kg ce
dai l y f "8%93)?““9 E%%ha&s%s?wn‘%' ?g ng/ kg Once daily
for 5 ags - LoVo 68 ng/ kg ®ldsmagi kg Once daitlorf or 5
@my@nﬁvfrformuﬁrérmz olnmm decqu@sery@éfomae! delmmmuediofkbcymcla 4l

qavago/ky) t he nd pgAnlnt BB dosaqet

del i vef€d by i nt ré)pferl toneaﬂI07Fﬁ? gction. ° $8r?e¢%5eﬂrpound
of forggla 1 (freegbase eqlglexahgat) dosed ag5+2.12
glucurgnate salt d,n = r..all, groups. 5 c.
%Enhancenent = 10024x( Del ayq&ﬁfﬁ? " enozol oni de BwL'Qcorrpound
of Forla 1 - Del®y tenod870mM08e al one)/ Déd7al556
tenpzoligni de al oneg Del ay ig£picul ated as 53z a0
RTV(relative tunor volune)4 in treated group - tlrre to
RTV4 i A%controls, %here RT¥#4E9-3Bhe tunor vi!)éJ 2
@ . €hid tantdoartiof fofnufe! ddesyet WERR deliverbdIBEntRdpentéealSijettidn. OF
t the adniperid. of fornBilagh(frée leme eduivaldintf dosedoastphbspbate salthgl e agent

5 Ct BifpBebowiiinitief quavtitiationhi t ney test): 10 1 nortality due
to toxicity. Exanple 7. In Vivo Antitunor Efficacy
Studi es For The Conpound O Formula 1 - Irinotecan In

Tﬂﬁ/@é@%b{mtmameww&m e Compoun8 DEFImR@4!1 k& the Glucuronate Salt in
aprese . e

o6: 56. G orsien it JergiRlpige ST e RHel50 S Gargingme Xenogran
i nibokE tor, irinot®aama(25 ng/ kg, Q¥Wx 3 IP), did not
sqnglquﬂdlogantly i rdempeund V620 t unor growt h. The
@mhfﬁhatl ofimsf ZEIOWPH iri rfa&IRBcan with theY conpound of

: ddsed (Mg el 4| L OHVINA AL o HDAT g8k ed in
Slﬁ%‘f'%{ntlal antitunor effect $0%nd enhancenent of
TIembmzihﬁdean activity in all conbl nati on groups (25 ng/ kg
irjpeeecan + 0.05, 0.15, or Qup nou/kg the conpound of
forrru al (Table 9). No S|9n|?|cant t oxi C|ty was

obs@fved i P8 he iR7dR®can’sdhifd agentzegroups or in
t hep.20 groups w thoibionot egea: ¢l PARP i nhi bit or

ned. T r g i nhj |t| (percent enhancenent)
ot GRS, g I

ased i nC i ng Sages of the conpound of
fortndl a 1. 051 a 82.0iR&0 expetiteht agakt®? LoVo

xenpgrafts ghe coppoypd of gdprggd a 1 (0.5 nyi kg)
enhanced t he antlturmr activity of irinotecan (25
ng/ kB) by #b6% (TABELC9) . T4 HPQonbination study was
ant agoni sm®bser v832.+ 100 20064 HR3006 PCTWAB2005/ 002900
-39,Jable 94 Effj f ol an in Conbination Wth
The a-Conpo Rd Gbégl??m& 48%&?; G ucuronat e

24 17.8129.5 183112

the compound of formula 1 dosages were delivered by intraperitoneal injection.

the compound of formula 1 {free base equivalent) dosed as glucuronate salt.

Temozolomide dosages were delivered by oral gavage.

Dosage of the compound of formula 1, delivered i.p., in combination with 68 mg/kg Temozolomide,
delivered p.o.

SD = standard deviation.

Enhancement calculated as ((Delay (combination) / Delay (temozolomide alone)) x 100 - 100)
Significantly different from single agent temozolomide (Mann-Whitney test)

N/A, not applicable, 5/5 mortalities due to toxicity.
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Example 9. Pharmacokinetic Studies in Animals
20 The compound of formula 1 (free base drug substance) pharmacokinetics, following IV

administration of the compound of formula 1 salts, were evaluated in CD-1 mice, Wistar rats, Beagle dogs,
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Sal t Agai nst SW520 énd LoVo Xenografts Tunor Dose Dose

Regi nen” Enhancenent' nodel |rinotecane the conpound

f a (% | GSb,f SW20 25 ng/ kg 0.05 ng/
WBZ"%%%H% 700 SW620 25 g/ kg 0. 15 ny/ kg mcé"&qﬂgg@\?"’ﬁm"

3 1100 SW520 25 ng/ kg 0.5.4yg/ kg Once weekly x 3 1100

LoVo 25 ng/ kg 0.0 ng/ kg Once weekly x 3 0 LoVo 25

mg/ kg 0.15 np/ kg Once weekly x 3 71 LoVo 25 ng/kg 0.5
amdpykagnolgos monkepkand isuBn@fited in Tabreotie ¢\ dosthg S@glespechesresulted in moderate
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rona
cqnppopnslie welt %@&redﬂm]he@?% F7he tegrinal halite W el SyPbipmoderate (2 to 5
houl‘s A Cobmmast suddtof EO&Q&mH( m‘fé' Wsﬁhhﬁa Ealt fthﬁl t&r@@@dimde were conducted in

mrcF nﬁtg [agsdtgxnvgﬁtl %g]thelfeol ial imgna@ g’m [10to% mm ggertt apr&n armaco%%etlcs of the
cqRPnded formuleet.t Biprcthe oUseninkinatian ﬁwdaatow grogp ffpmice teceeedt single 6.5

mipky/f doBe &%Fnb&lnﬁi %e‘dﬁlﬁ‘arlé?ﬂ B-E%/Hg%f b @orﬁﬁdmrof fbﬁ\lndlér‘ﬁ wh|Ie a second group

equi valent to t unor vol une the start

- oh § mice fessived iG'"Q'Fr?e'i E‘S/ﬁ%é\OH%Fecﬂf CPEEP‘H-\']F éaid ersingle 3‘985‘@”‘9 oral dose of

tengtilonidec MBagh eftisatbsaBeayhent pmapsalae spiifinto.2 coborpgrodps @B tnicy. The reason
fo? EJhB biss saFn ﬁ\g ssdu@gc#ﬁe @Qgcp\g)ldn{e I|H1%tﬁﬁ%ﬂ tlﬁ%&%bgy eéf?od was drawn

_ f’%? lcgport evew@hﬁsfmr@ﬁ%'@etw@m“ns;me dor e ecambiptiangtudh ene group of

2 %?&elmrmangr?b fenngn@rlw doSeTE CRipagHdal (b maikb)wile angdedrd drdiP of 2 rats
0 r
SIS o] T Lalb Ao B . s

frore theembinatiop |swgmf Gampounshipanddemerzelamida i Mige @hd tateeshowed this cytotoxic

a&gfr:?ﬂlﬁ\gb?o@rn@fmlﬁ&reﬁwt@on]ih@ ﬁa‘?rﬁacbﬂﬁeﬁlé‘&%ﬁlé Bﬂﬂ@@dmpomandl of formula 1 (Table 12

ate salt
R R0 10 SO BPRATG h e BN (e FAve 0k s SHiGHs orlihe pharmacokinetc
prafije oftt¢mazglamide (datalmet SSYER)0 Ixanditio), adnbhinaonlstudips kfCdnlip@und | and irinotecan

h . ef
w&@ %H&é& Efnaltfe g%%@% #dﬁﬁﬁl@ﬂﬁ%ﬂr oscg?ﬁbt rh&tﬂ%bggwnes&%g gne group of
TheIeR gec{e'mcﬁz%mgdﬂﬁ 2moky Hhiose %‘Eﬂ"@%’@’('ﬂﬂu'va'% tq potka §f the compound of
folriuia 1) Ahikd® s&xbnd frourCreogned both @f6.5 ME/Kg.Ivedose bOCompa{dKiGaind a 45 mglkg IV

do%%?ﬁlgr%?eg:i\ﬁ %&%%i&e#g&c?% ﬁ}; eCtr? Sﬁﬁag%zgn(ji%%%}qggﬁiegﬁlg&gﬁ time points. For
the eatprstbinatianfstuidy rone:raurl reegivgd 6.8.5 megko ky dase atfaoipavridd whilese second group
rekb&Veld Gothl the @5 p@rkghxv BbseSr ¢MpdRhd B &R R4k hm)aos}e%v fihstec@h. Blood from

e35 2158 FICHRT A1 £ GGG PP TR OB P Pyt g pitered doses

thEveRéte crat diugidiug atetactians ybeiween swpewdd! 1294 ritinote2d MBLR-rédlD in altered
pHaﬂﬁé&Bl@ﬁé‘h&t(*rébré 147%h@ TR ¥6) ADP- 1'i bose pol ymer in
honogenates from SW20 tunors of treated aninals. At
the effective dosage of the conpound of fornmula 1 (1.0
nmg/ kg), the conmpound of fornmula |I plasna
Tabtenid e ntMeab Pharmacekinetic Paraaleierscés Siogla Y Rosadf tie Cropogndiptformula 1 in

tum)r |Aﬁ¥eek§tscﬁogégnéﬂorﬁ<gys”9/m were detectable at 6

ter rniection PARP cat al \I'I'I c_activi t\/ \Was

$PHHF5b| ted bPo%0% at 6 Msand by 2% at 24 Hz 30 At Alfew
toxi c dosagmg@g) the cgnmund O(fm[jnm/xgyl a 1(r(om.(§ ny/ k@ubh/mL)

"é?}‘s?lg/nLat "8 h but bar Qlydet et1%160Ieat 245 Turmr062
Ravel s of thé® conpound1of fornuléd 1 >200 g L wer @.99

tectabl e ajgeal | tipps,yp to Z4ghgafter psdosage gi
/ kg of the‘sgonpound 6 formula | and PARP cat al )étl t]:d)s

MKW i ty was!S nhi bi téc?’bl/z 90% 8863 and 3R* 5% at 72407

GFoup mean from n = 15 mice, all others n =2 or 3 (+ SD)

® Mouse and rat data are from the combination studies with temozolomide

® the compound of formula 1 (free base equivalent) dosed as Compound | (phosphate salt)
¢ the compound of formula 1 (free base equivalent) dosed as glucuronate salt




WO 2006/ 033006 PCT/ 182005/ 002900 -40 Table 10(a).
PI asma and Tunor Concentration of the Conpound of
after Intraperitoneal ~Admnistrati
ospha{ﬂe Salt (Conpound 1) Dose Pl asna Turrorol;bﬂfmb&% 2900
of formula | a,b Tinme conpoygnd of fornula I corrpound of
formula I (mg/kg) (h) (ng/nmL SDa) (ng/gm SDe) 1.0
0.5 10732.3 98.325.2 1.0 6 6.641.55 49.52.12 1.0 24
Tableg30. 14 @BhuYMear De CoBpAdE I Fermlia Phemacdkiets: Patdinegersin Mice Dosed

11 523 34ih ompdindApiospithte ity Hond Brfin Coftbidatibr WithCrRAB

injection. b the comS8iReEN f or nul a Gonpeynsd (HZEMO)
Rmf\g%ﬁgﬁgt,ogoseﬁmt. 5 T Bh{Ordgel OW
ZIQP&SJ gquantitiation Table 10(b). Efficacy_and
odynani cs of the C?onpound of Formul @ #%s the
Am(ggqgamtje Salt in Conbénation wth Tenozoleeni de
C@Fﬂ‘é the SW620 Human ﬁﬁl on Carci noma Xeno&raft Dose
orrpound of conpound of fornmula 1 a, b, d Tine
Vébkaul a 1 PARP (nmg/kg) (H) (ng/nmL SDe) Acti®ity

tuﬁnﬂ&gﬂcerrene(% Control 3Q0 Tenozol om de alpne' 100
1 0512 72 377 6 133281 01 600000902115

® oCompeundd (Rhgsryate @)t of the gompoyndipf formulayh; dpags cgrresteddor galb
21001 10647406863621024000070219010
0.5 1532 + 134 3.4 NA 10 6 98.0:t 28.

Tapis 134 Mean g Cem&%m%off Qrmf"aS‘ Rhﬁ@‘ae%'ﬁﬁ%fr?éa’?ﬁer? 'BnRﬁEIDzRSGP W'th
d 0S ag escdmmmd dephospﬁateshltbmomerttr I‘nsmﬁlblnht(m mlh Tennqzacrhuué) n.

dosed as gl ucuronate salt. enozol om ' ag s We
Raltd of Wdmipigitrdlign or al  gavage. NDosage of the cortp@mall of
Dgsgr(,%ﬁ( 1, delivered i.p.,gin conbination W'sASb)GS my/ kg

Temozolomide  delivered p ao__e SD = standar
Al anisi) 1.0 0.7
CL (mL/min/kg) 85 123
Ves (L/kg) 10 11
ty (hours) 2.8 16

® Compound i (phosphate salt of the compound of formula 1); doses corrected for salt.

Table 14.  Group Mean the Compound of Formula 1 IV Pharmacokinetic Parameters in Mice Dosed with
Compound | (phosphate salt) Alone or in Combination with Irinotecan

Compound | Compound | (+ IRINO)
Route of Administration v v (V)
Dose (mg/kg)* 5 5 (45)
AUCq.o (pg-h/mL) 0.93 1.12
CL (mL/min/kg) 90 75
Vs (LVkg) 11 _ 6
t2 (h) 2.1 18

¥ Compound | (phosphate salt of the compound of formula 1); doses corrected for salt.
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: > gmanss a Fhase &TAalof thefintg g PAR b pound |_in

5 smm@nem \ﬁthﬁum K{bfb\zél daﬁ&oleffmdsewao&@/ Floulamdeka si ngl e 200

t > ea |sO|£ ar! o] egﬁgg’l Rn/\u/altgc d?se es;t:a(Fa%an %@ 5’?65 &Qﬁ'lgﬁ:beg "b? padts.

Part tef thérh@dsr wassensn iopdtients witthadvandedl uorss Hrolidwingcp fest dpse of single-agent
Cérh&)uh’& Ogidn bR DEYE, bbrﬁﬂohﬁ:t I'v@a@%lv&f ad AW&IIWWM%I&R&CH d&ys with temozolomide

eve
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20 d"é‘i‘%{ﬂp ic%° ;‘i‘eﬁ"gWEﬂ%v dose of Conpound | (equivalent to 5

iR 69 of dRgy dﬁ{ﬁ%@ﬁ%cs@rﬁ %er1 (}f%égq\é\}as while a second

group recelrve e of Conpound |
Gohet i@ 45omgp l| V Metiigge ofSexri noEeian. TParfewantece péledian Body
do&e grgw( el:ftghét/ﬁl zedVae eaPRIBT tt$éa“€§dWF"th| oﬁ“”ace)A’ea
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fmsn each g at wass<spdsd)ect gsl for @ach timexgpmi nt. 1.94(1.82-2.10)
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I nteractions between Conpound | and irinotecan that
result in altered pharmacokinetics (Table 14 and Tabl e
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Monkey's Speci‘es Dose Vi
AUCl o~I  (nmog/ kg) (Ukg) (nL/ m n/kg) (hours) (pgh/ L)
Mouse 5 10 136 2.3 0.62 Rate 5b 10 85 2.8 0.
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Dog 150 15.22.3 61.838.2 4.531.1 4.1 0.5 Monkey 15

7.2 3 1.2 33.8 3.15.230.87.430.7 30 Goup nean

f 15 mce, all others n =2 o 3 (3 S _
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tenozol om de b the conpoundggpf formula | (free base
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conpound of formula | (free base equival ent) dosed as.

(2 DweevediEib)epatients: retaded 006 CEBROGR PG T804 32 0BIsCGR®A @nd 121 2%) have no
infofdtien.12. Group Mean the Conpound of - Formula |
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13.. Mean the Conpound of Formula
%@@lﬁ "Eqﬁg?érreters in Rats Dosed with
C@ia‘rp@and (C10-pHrsphetdé sisgié dose)Al one or i n Conbi nati on

TEMOD) Rout
X\?éhé’m ni S?J%ﬁn@%und%ﬁ?%\(ﬁ@%l &%FFB@%B% Il(<g)a 5 ) (gg)e

Crdisct By (R194: Gamipoyndy plys t?m?m"’@_de(r?merﬁip ) 85 123 V. .

( UkgyhelK ahilysid wad dohdudted dn prelihinbrydntérmiiteithg Inorqipél @sliebtdh émes.
salt of the conmpound of formula 1); doses corrected for
salt. Tabl e 14 Group I\/lean t he Conpound of Fornmula | IV
Phar BaeR03 AliclseentaDgy4n M ce Dosed with 10

Oonplgétélﬁlriatldnpd? ‘ﬂﬁapébﬁb&nﬂ %l‘ foomufl ORUAEN bBsriDWEY ﬁé’v\‘bﬂnféﬂ by using protein

PP P EUTLPIRR PRIPe 155 TG ey a5e Phomesic eledion

Tmﬂlowmmchr()pgthgrmjc cdond@nslwer@use@€L ( nJmi ni kg) 90 75 Vss
AﬁaLI%Q%% Coimb t ' 3 (N Zhdrmd HiperAKRRHAE BEtalgégl&@%P?@ﬁ QO@'E‘H mm ID

e COo fornula’1); doses corrected

MobjleiPhasgeh ?'E?Pj'sooa OpriPMisAs) W 900 - 43

Mobile Phase B Composition; 0.1% formic acid in acetonitrile

Flow Rate: 200 pl/min

Injection Volume: 10 pL

Autosampler Needle Wash: Water: acetonitrile: formic acid (500: 500: 1, viviv)
Typical Retention Times*: Compound of formula 1: 1.5 minutes

dg-Compound of formula 1:1.5 minutes
* Retention times are approximate, and may vary between and within analytical batches.

The following are typical mass spectrometry parameters and may vary hbetween instruments to obtain the

equivalent response:

Mass Spectrometer: ‘Sciex API 365

lonisation: Sciex Turbo lon Spray

Turbo lonspray: positive ion mode

lon Spray Voltage: 4000V

Turbo Heater Temperature: 450°C

Mass Transitions (nominal): Compound of formula 1: m/z = 324.4 — m/z 293.2
dg- Compound of formula 1: m/z = 330.3— m/z 299.1

Dwell Time: a Compound of formula 1: 350 ms
dg--Compound of formula 1:: 150 ms

Nebuliser Gas Pressure: 6

Curtain Gas Setting: 8
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Tabl e 15. Mean (SD) the Cbnpound of Formula |

|V

Phar macoki netic Parameters in Rats Dosed with Conpound

Conpound |

(mUmi n/ kg) 119 (10.99) 91 (2.87)
t112 (h) 2.22(0.28) 2.3 (0.07) Conpound |

CAD:( 0. 88)

(phosphate salt of the conpound of fornula 1);

corrected for salt.
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Exanpl e 10. Effects in Humans:

(+ IRINO)
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“&)ﬁﬁgggaﬁate salt) Alone or in Conbination W LT/ 2005/002900
I'ri notecan Conpound |

Adm nistration IV 1V (1V) Dese (ng/kg)'
AUC(O ) (pg-h/mL) 0.70 (0.06) 0.91 (0.03)
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colon (2), kidney (1), liver (1), pancreas (2),
prostate (1), rectum (1), nelanoma (3), soft tissue
sarc PK AhalysisratiC 7 (C1D-7

After IV infusion of Compound | alone for 30 minutes (C1D-7), the plasma concentrations of the

compound of formula 1 declined in a2 multi-exponential manner with a mean terminal half-life of about 6.2 —
10.7 hours. Between 2 to 12 mglm2 of Compound | alone given as a 30-minute IV infusion, there was
linear dose proportionality in AUC(M.,) and Cmax. The AUCgp4 at 1 mg/im? was not included in the
evaluation of dose proportionality because the concentrations were below the limit of the analytical assay
(LLOQ = 2 ng/mL) for all patients after 3 hours of dosing. The mean total body clearance was 27 L/h
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WO 2006/ 033006 PCT/ 1B2005/ 002900 -44 (2). Twelve (71%
patients received prior chenotherapy, 3 (18% patients
nd 2 (12% have no information. A

\%gororg}}ggsglg?netl cs and Product Metabolismin Hurrgﬁg/l%zoﬁlooz%ﬂ
phar macoki netics of the coogppund of fornula 1 was
eval uated in the Phase 1 open-|abel, dose- escal ation
study of |V Conpound | in conbination with
(¢ BnT) 2dlichris aj:eroxlh'latemﬁt)% of hepktict Hired $owi dThe (bas steady state \atume of distribution

%@}q_ %ng)d serial bl ood sanples were collected for

e conpound of formula 1 determnation at the
following times: Cycle 1, Day -7 (A D7, Conpound |
si ngBg, Hns@vs&mtléHeDaM(DaM)l (Cl D1, Compound | plus

tem)&f?er %n%u%%l g’r %sg og??tbe)n /gwgmq%?lomlfiggﬁd s|n§le .FHDsAéslgk1 to 12 mg/m’ of

enonzo
Camaméi ﬂiewa@;pwndm@nj@rméla 1 @Pncsmt@ﬂqrnmwsgmllarﬁp hopereff@maound | given alone.

THS bd?rﬂ:oﬁ}ﬂfﬂf rbaﬁuwphb@(&;.,,l AT oL @B mpouRd | Eﬂﬁqe’f\(ﬂ@i yo%paraalta wﬁh |that on C1D1
es @ fe 0 ) geterm nation of the compound
PR PYis fepp fﬂfﬁ’ﬁ‘?ﬁe 5‘13,{{ S was perforrred by usi ng

protel n precipitation extraction foll owed by reverse
phasg 3HBanms§sh,t bm !!@(gPﬁpect rometric detection.

The rapni ¢ conditi ons were used:, )
Anal ﬁqféai’PVs(% defbrfosingef Gompeyid & Piys femrerjasiidsn thefgayas rinime! accumulation
of3Be cdmppind oflidfnuka 12n plagima Haked divizLal spittaef the GAIVIdoa plasrodéoncentration-

ti@fz %%%%8{ glirloﬁn]legecrl tqeré G/aé,“@ir% M‘EIIGL r||g (Eﬁ%e 8\%& %‘{9‘;@%@0{9%6und of formula 1

I'n-acetonrtri
AYClopr hetwesp @etdpssrpn\%cla irBay 4 andihe dasg esGielsl1diay i€talled T\as h:
Water: acetonitrile: form'c acid (500: 500: 1, v:v:v)
Typi ggl  Retention Tinps” Corrpound of formula 1: 1.5
m nuts nk§ z {Uare nula 1:1.5 mnutes '
Ret effite esmpoundetfomua uppmevanhwidai"tyam AURpy) wasr W4 %olet8a¥end of Crax Was

76d 93‘%t RioRevRP '?i'lté"ﬁdt@rﬂ'vamﬁlﬁ RRin e2dh cbhéit \f/é%l JGQW lﬁ‘ Serféfa?for both AUCp.24)

onetr araneters and
b B oI e REPTIBM O AL sy F et aske58stis by comparing
Compaun®p elofier amn@itDe? withSCongpoundl B3efiozolomitie ©ata1DM.: InfBapadent variability ranged

1 positive ion node |on
f “’S?Z& p{ogglé@xzﬂ?(?g%{;%%#gﬁgmmﬁéat er Tenperature: 450C

Mass Transitions (nom nal): Conmpound of formula 1. mz
= 324, Beterminztich of PARP Inhibiftory BszepassagMethodoyul a 1: mz =

ggg ﬁ phaég ?%l]g_rga?n é]' gs |J PAﬁﬁ%ctw%og%@nlgm&f Kée% Moaorgabgntlbodles to

nRasEs the emognt Of PAB | Rely@ersthalds farmeg urglen/got 2g0IdiPTF318 PeBNeabilized peripheral

, bBQﬂy‘nﬁ%@ﬁ&/ aMd %gﬂ&enized tumor samples. The quantity of polymer formed can be used as a

correlate for PARP activity, whereby decreasing polymer formation correlates with degree of PARP
inhibition. PARP activity is expressed as a percentage of baseline, and is calculated by dividing the
amount of PAR polymer formed after infusion by the quantity formed before infusion. The feasibility of this
assay was successfully tested in the 12 patients Phase 2 study of single-agent temozolomide in patients
with metastatic melanoma. This study showed that single-agent temozolomide did not inhibit PARP
activity in either peripheral blood lymphocytes or tumor biopsy specimens.

D. Pharmacodynamics Evaluated from Phase 1 Clinical Study

In the Phase 1 open-label, dose-escalation study of IV Compound | in combination with
temozolomide, one of the primary objectives of the study was to determine the PID of Compound I; the
PID was defined as the dose at which PARP activity in peripheral blood lymphocytes was reduced to less
than 50% of baseline, and there was a plateau (+/- 10% absolute) in the degree of PARP inhibition
between 2 Compound | dose levels. The definition was based on PARP activity observed 24 hours after
administration of Compound | on Day 1.
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inall 17 patients is presented in Table 17 and 't he
WOERGe/#386™ concentration-tinme profiles of th%@ﬂfﬂiﬁmwm

of formula | for each dose cohort are shown in

Figure 3. Table 17. Summar-yzof Prelimnary

Phar macoki netic Paraneters (Mean (CV% ) of the conpound

of formula 1 Following a 30-mnute IV Infusion of

Conplsinad pharmbesdenamicsspy for GARR Bt dinglosed in $uctien Cpkeve, BARP inhibition
in U(gﬂgralmi’yﬁ'l ﬁ’d&@@ar(d%m@llsﬁﬁ‘dvagls@@ed mha@gﬁ)&hrﬂéﬁhalzﬁs indicated

ela g* h
ot SRR iy Prateis ot Rt o el Tryted TRy e AR meinoma
withibiopsiabld/disapes) AlMfientschave bdeh reqpined to\cdrisent td pretytatientand pokt-treatment

PPt Sine i ete plholtn 7] 11075654 56
3. 5Hn mzi’hes&y study gwhylepbjoodsagplgsswere colipgted from gl patigrds orpthg gay that the

ted? daﬁ of %mpo&d Waﬁfﬁdrﬁiﬁimirga (u%ﬁall@ D3y -7, 36hd &n Dhysl 6 And)4.7 Fhe timing of the

100 1 84.9 15
coond a3 ol sy 8 oy o g\ § R afet o g 24 nours
aftéi56fugorg®efore-infgsipn next 3gy) 2 CoMp@Bd 7 was Fupninigteredhlyy IV nfdsg®, o§erc3D minutes.
Pe% ra'l;blg&i I%ﬁﬁmo@ytés&ue?@@anﬁst@&fr@rﬁt@ blo%d lQ’n esO8hd whefe oQSTﬁé 'the samples

8 18 212.8 29 255. 41. 4 68-3
Weée%‘ab!é%dwp‘ﬁaisg 0 18 284.9 24 - - 214 134 26.7 23 9. 5
55  IfBTabiy 182PARR) activity drigheRd bl8@Dyriphd 6ytes TdBwiBg ddmirigirhtioh o:ssompound

5] b el P00 R i B oo oy

was sheyngn glppatients regandless of doge after gcgnpieporgole%/? 30qminute intygion ef &pmpound | on
Day 4. %Berﬂm@% fhe batieht, mdxirhdrd BhiBiticowas dBselved abfBe 9.5384-1t0 Sﬁno@"ﬁme point.

Du?qj)@ %gc%oof gﬁgg ]acﬁﬁ] W% g%nojhlt?' ?eéjfB%E p }Zé irl ﬁ%@gg%gé 5, where >50%
mepiizQ regugtion MPABP@S’UVMWQS dbierveﬂ @4 hoyrpafter their Dayrilogs of Gaipeind I.

be M@fsh&ﬁﬁ@ﬂabﬁc@uﬁmﬁé&iw $ad ben ﬁﬂﬁbﬁéﬂm@%@a%qmuﬁ@f safpfed ken from 6

ool 5 B2 ?fﬁheéugw‘af‘ﬁcaaaﬂ%rﬁ’gangfﬁ?sgd O LR o Coltgoupgt oy 1.4 o5

of theinfirsteogtié.y estinmated due to insufficient data. 15 B. 1.
PK Analysis at Cycle 1 Day -7 (O D7) After IV
i nfusi on of Conpound | alone for 30 mnutes (A D7),
the plasma concentrations of the conpound of formula I
declined in a multi-exponential manner with a nean
termnal half-life of about 6.2 - 10.7 hours. Between 2
to 12 nmg/ n2 of Conpound | al one given as a 30-mnute |V
i nfusion, there was 20 |inear dose proportionality in
AUC a24i and Cma. The AUCo.24 at 1 ng/n2 was not
included in the evaluation of dose proportionality
because the concentrations were belowthe limt of the
anal ytical assay (LLOQ = 2 ng/nmL) for all patients
after 3 hours of dosing. The nean total body cl earance
was 27 Uh WD 20061033006 PCTI | B2005/ 002900




-46 (C1 D-7), which is approximately 30% of hepatlc
bl ood fl ow. The nean steady state vol une of

was 197 L (A D 7). B. 2. PKAnaI
ng?’ &Hi&fgay 1 (A D11 5 After a single oral dos@@?ﬁt&s@amo
nmg/ n2 tenozol om de and singlge doses of 1 to 12 ng/n2 of
Conpound 1, the conpound of formula | concentrations
were simlar to those of Conpound | given alone. The

TbRNM8oU rRAR@fAct\mp g1.0. 5@4 to e%tﬁ(zz Hbéas Felbwia@ mdr'r’un(sfr‘émwaﬂmpbund | on Day 1

pI us termzol om de) at aI I doses

qxﬁkﬁ 1 Dayg o ClD%%ﬂQ%ﬁ@f 4ridays 9o g i1
nd IPaiﬂeln o d Ig the F’gtle\qés m QVEH (%)
accunulatw&gmdof th@ogpnpoun of fQupula 17 plasna
based on visual ingpgefj on of thegimglsvi dual pl asma
contentratign- tinme profilegp.s However, thereg was ai7-18
trend of increasing (range:4_096to 5% the.fonpgggﬂ1ﬁy
formula | AUC(o0-24) between the dosé& on Cyc?e 1 4
and the dose on Cycle 1 Day 2% (Tablé 17). 1¥ B. 4. 40-114
Inter- and Intra-patient Variability The conmpound of
formula 1 interpatient varlablllty of AUC(o0-24) was 14%
t0285% and 8f Cm vvag 7% t 8°995% ~ However, 1hter paf)l ént
variability within each cohd#t was 860% i n Zener al 1562
both AUC(o0-24) and Cm (Table 17).,The intg@pat|e§g48
variability of AUC(o0.24) an C was assesse
conparing 20 Conmpound | alone on C1 D7 with Cbnpound I
+ tzenozol omade on Cl 4D1. | nfpsapati ept variadplity 23-60
ranged from 7% to 47% for AUC( 0 24) and 3%g4 o 44%.f or
C,,a,. C Determnation of kAS(ARP I)ﬁhl bi torﬂst Dose: ﬁzf.&
Assay Met hodol ogy A phar mac@dynani c3assay ﬂ@$ PARF30-264
activity and inhibition uses nonocl onal antibodies to
25 neasure the anount, of PAR _pol yner that forme
under set cdnditions &n perﬁéabll|zéd perlpaeral gﬁ%od
| ynphocyt es and honogeni zed4#unor sanpl es. e quahtPty
of polymer fornmed can be used as a jcorrel age for PARP
activity, whereby decreasing polynmer formation
correlates with degree of PARP inhibition. PARP
aci-Bvity isiexpressed2as a pPpércent atpe of badsel i ne BLRAE
is calculated by dividing t anmou of PAR poly
formed after infusion by thte1 quantlltnzt forrreAga befo;églﬁ83
infusion. The feasibility of?4this 3% assay
successfully tested in the 12 patients Phase 2 study of
si ngl e- agent, tenozol de iggpatiengs wthgmetast c
ne?gnona T%IS studngLomed%that S|Egle ageﬁt GEH
t enpzol omi de did not inhibi#6PARP A&ctivity’¥n eithBef
perlpheral bIood IynphocyteQ4or tungr blopsy4spe0|oams

: i
St‘tl'l t e 0 g‘

tenozol om de, one he p |nary objectlves of the
study was to determ ne the PID of Conpound I; the PID
was defined as the dose at which PARP activity in

peri pheral blood | ynphocytes was reduced to | ess than
50% of baseline, and there was a plateau (+/- 10%
absolute) in the degree of PARP inhibition between 2
Conpound | dose | evels. The definition was based on
PARP activity observed 24 hours after 40

adm ni stration of Conmpound Ion Day 1. WO 2006/ 033006
PCT/ 1 B2005/ 002900 -47 Using a pharnacodynam ¢ assay
for PARP activity disclosed in Section C above, PARP
inhibition in peripheral blood |Iynphocytes and tunor
ti ssue was assessed in a Phase .1 clinical trial. As

i ndi cat ed

Range
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above, enrollment in the Phase 1 Part 2 study has been
restricted to patients having netastatic nmelanoma wth

WO SRshHehe di sease. All patients have been reqiﬂ’%f/%%ﬁ%oz%o

consent to pre-treatnment and post-treatnent

such that PARP activity in.4he tunor can be eval uat ed.
In the Phase 1 study, whole bl ood sanples were
collected fromall patients on the day that the test
Tehlrs‘ee @P«Rednh[bmummumms admi ni st ered (usual ly Day -7),

arre—on Hye o re—c o eg oS —was
Refpf €| | ﬁ‘mq'te%i'b% ousrtfé‘l ! &mﬁ%ng? nPayafon, % PARP 6

hour's after |(rﬂ /H i on, and 24 4 OMTS af { ePiopspf ysilngibition

\U|0Tsrn|u5|1 mext day). =Wa3“’3dﬁ' y
by V | nfusi on'®dver 30 Ininutes* 10 Perjpheér bl o

| ypphotyt es wesg harvested from t he bl pod 1sanp| esg1yand

BT E Ubblure_l,allle Sanpres —were aratyzed—Tn "
trplicate 1% abl e PARP attivity |{n fferi pher8

bl Dod ynphocle&s foll gwi ng adfg ni strati om of | Congpegund

——omn y 15 Tmar T zgd Ver Kgd—PARP T b ton 'g}t
| edst @ >

50% deééf ease in medi an?PARP activi%y)
shpwn | n all paol ents rlegardl egs of doge aftef 77%
Cogpi € |on of g 30-Tmnute 11 2usi oo Cgnpoymd o
y r)pm: ing on the patl%nt i mim i phi b1%4 on
wald ob>erved &0the 0.5 or 4- 120 6-houf time poi ndo%
DUt apbte 1 nhi bi hbon of HARPactj Vi ty was denonstTai_gd
al pafients i cohortg 4 and wher e >5d% edi |4’

reduct|{on in RORP acti ity wastobservefd 24 holirs @4 er

Thel T Pay 1 d%ﬁi of _Conpound 1, AS SITOWN i1nﬁ(0|e4‘;73
PARP aptivity

s bheen Ji nhi bi t198d 509% 9R% i n tilnor

sabpl es taken 200om 6 patientstdn part|2 of the sgoedy,

TOJTS artezr pei ng osed Wi18n 12 1y ITZ10T .,Oﬁ'%g%[l(] I

onDayll 4 or o8 {their Tirst cycle

20@6/033006 PC2'00182005/ 002900 18 48 Table 18. PARP7%

POGYEAMEN bidpsicd: taken 2t -8 hbBurs POsHtreatmdrPon day'ihdidated! dXgept *: taken at 24 hours
posilireathérk braddyAprdf to@eyPedstekn). ON Day 1° % Pretreat nent
PAR P Activity Cohort No. of Conpound | Tine No of

E IIea{ll. %gtg |n ﬁ én n/R Pha tealr Jfrﬁof(tn |n't:: €l gtPS lgl 0 27 npound | in
Camiginatiomwitrghey' FOLAIRI" Reqin erpin Pg ;J- ~m 0dyg nemmmanlho Have Failed

a4FCﬁ.F6X2ﬁegi1§En6rzthe Bifet Lide Métastatic 4&ting 3 4 0.5 2 42 23-60

g ?6/% ?a 61 47 Z?h?n &tgg st5 Qy %erﬂlﬁes the %ose 05? Compound% n comb%atlon with

irinotecan, 5-FU and Ieucovorln to be used in a Phase 2 portion. The Phase 2 portion is an open-label

multi-centre study of Compound | given in combination with FOLFIRI for patients who have received prior
FOLFOX chemotherapy for 1% line metastatic colorectal cancer.

The Phase 1 portion of the trial is in 2 parts. Part 1 is an open-label dose escalation study
evaluating the safety and tolerability of the combination of Compound | with irinotecan (see Table 20 -
Part 1). Part 2 adds 5-FU + leucovorin to the combination already established in part 1 (see Table 20 -
Part 2). Patients are dosed in 2-week cycles to facilitate transition into the Phase 2 FOLFIR! dosing
schema. Patients have histologically or cytologically proven colorectal cancer that is refractory to or who
have failed FOLFOX in the first line metastatic setting, be at least 18 years of age, have good
performance status (WHO 0 or 1), have adequate bone marrow, liver, and renal function as determined by
routine blood tests, provide informed consent, as well as meeting several other entry criteria. Patients
receive the PARP inhibitory dose of Compound | (as determined in an earlier Phase 1 study and part 1 of
this trial) and FOLFIRI.

In Phase 2, Cycle numbers refers to each 2-week cycle of FOLFIRI, which is given in the
standard fashion. irinotecan (dose based upon Phase 1) is given intravenously over 90 minutes on Day 1.
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5-8 12 12 0.5 12 14.5 BLD-59 4-6 12 13 BLD-83 24 12
29 3-73 9 6 18 0.5 6 6 0-21 4-6 6 7.5 0-21 24 6 14
P = poly (ADP-ribose) pol ynerase; BL
W%%ﬂ?mfﬁ&det ection. a For the first cohort . on%(,:T/&ezlo&vamoo
sanpl es were not collected.gn Day 1. Data are from
sanples collected after the test dose of Conpound |
(usually Day -7). 5 10 WD 2006/ 033006
LeREdbrirBR U250 ﬁl@mépﬁfusmrﬂﬂeg|n'§&hioerre1\9y withAiRRbtdcaim i dntl tpicoeeds Bver 2 hours on

D#ﬁé&’%@‘?&e@% @g ggi{eé]g%ﬁr @ LL?BE (?ﬁon / hgl@@gte@ follows the

leygeyporin pusien ¢omaoupd w%ddgi tys'zmotfzanlm @3clating doges in zedpl galippt cohorts as
sragﬂ?ﬁgagé ﬁH%po?&lzﬁlgéllg/ |5?|&.§éézt) aiséa'h_i'r@ dbée &f 12/ fHa/m ﬂlgrpby 30-minute
iofouR G 1 304 1805 oaEn Siecel Sooe 2ot SbBOUEERRgHsrige dose o
iriRQeran & 150 97pf” (Fhout 80% efdberighdosk iobigsdtergn usedemthatF O4FIRI regimen). Blood

sJﬂ‘fNéE §re9:9lfét:te& fn%%lé“?fatde@%lﬁiﬁﬂe Pmﬂbﬁéto?éomﬁ?ﬁﬁ@l?frmotecaﬁ K& EN-38.
hour s post-treat rrent on Bﬁl or

1 e Ao8b i HoR (BB 14 yeedey feleimine he PaNEIE ek g (MTD) and i
askés2edlinittel firsdf webla. Initiallya 9 @atiants afeARierel liritd &xich dosel@vepoliadLT is observed

1 RSRDL PR L oh s e T, BB TS s s e
higiegi doegieveRe gihisk 51/6 patiente experience Di Trasringtheafystaf esk Seotdosryespalations of

C&%ﬂnd Ir!abg’\}éa!ﬁﬁg/ilnz Er@rn’iddé’ rbreé 6 b&i@n@ trekd dt dﬁmvdﬂateécotn#bﬁted 4 weeks, the
nbi nat | NOot ecan

PRed) PRI PATEOJID! ' CPe0as AIBtP TapwAnEeL ebich Mits T (2 of up to 6

pafibres) [eh the eotripepériencedi deselimiting doxicitaduel to thkGirugdombinaten tdoning the first 21

a?g Ufjt}’ea%enpoggt\?l\é'hﬂﬁ ho dd'n¥E&dn I@tegﬁwme '?éﬁus@‘t n‘# F;:J‘ev%@atl%h B3t DLTs for any

at1 ent ave recelve
reR198 PBEHER LD YEATRAN-Eked) toXidy B fapseatt | 16 MFIDGY 1B fegPmmshried ptaring dose

for phase 2 trials.

Table 20 — Phase 1 doses

Cohort (Dose Level) Irinotecah Dose Level Compound | mg/m*
PART 1

-1 150mg/m* 8mg/m*

1 - Starting dose 150mg/m* 12mg/m®

2 180mg/m* 12mg/im*

3 180mg/m* 18mg/m*
PART 2

Use the dose identified as safe and tolerable in part-1 to combine with 5-FU + Leucovorin

| Cohort 5-FU dose Leucovorin
4 A 5-FU bolus (400 mg/m?) and | Leucovorin (LV 200 mg/m?)
: 46 hour 5-FU infusion infusion will begin concurrently

(2400mg/m2) will immediately | with irinotecan, and proceed
| follow the leucovorin infusion. | over 2 hours on Day 1.

Objective response rate is the primary endpoint for the Phase 2 study. Patients have assessments for
tumor response every 3 cycles of FOLFIRI. The objective response rate (RR) of the combination of
Compound | with FOLFIRI is determined using Response Evaluation Criteria In Solid Tumors (RECIST)
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The Phase 1 portion of the trial is in 2 parts. Part 1
i s an open-| abel dose escal ation study evaluating the
WA REM3Rng tolerability of the conbination of F@gﬁ@}g _
I with irinotecan (see Table 20 - Part 1). Part ' ?@002900
5-FU + | eucovorin to the cathi nati on al ready
established in part 1 (see Table 20 15 Part 2).
Patients are dosed in 2-week cycles to facilitate
critarian dherassh ef #t Hew guideinesste eyalyaty the mespenss thigpatneanhiapglid tumors. J Nat/
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irinotecan dose and again 24 hours later. The starting
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Gammacel 1000 Elite, Nordian International Inc
da)Efrca?Y t"f%@@”ﬁ'é?‘?/@%‘laé‘a‘ Wi él‘epﬁ°5'9%‘t!‘d pUomRYA M%?'"St LoVo
forrratl)ffﬁ i mredi ately or maintained as grothh

T?&!IOd bef hq&w%ﬁ
natlon assay ;

adas AGHuR! atlr% For the cgf

cated 0.4 M conpoun

ncubatl on.

recovery i

LMown i n 18%Yabl e 21, 1%’@94‘9 SUr Vi vaIDan? i ncr ease3<§

Was present throughout

@&pﬁnemraara.twel y /7-told tollowmng 24 hr recovery In
tmnﬁpmd of FoRolh LdaRages waRCielideeld byOrirapesitandal ijeltien. conpound  of
rfﬁrfmjllgaupt during the recovery period inhibited PLD

d @54% Qf%ance'fﬁetlfl 1é° ’inww‘hl Dgki ¥ith 1R DPpmpdundpah Eaomvia 1] Grapih Delay IR
fr.)ca,a ,,E?m o reatnment Survival at O
ﬁ 00 Mﬁ’b Ln ¥ nhibition of PLDRoc 8
ne
0. 02 0.057 0.038 211 184 64.9 39. 4

0.026 694 308 8 &y + 0.4 M
t he conpound of

formula 1 20 PLDR is cal cul ated as 100x(survival at
24hr Trewisvipsuees obdll cled refeehdes arevmcombratat héeit bymefetebce in their entirety.
i nhibition of recovery is calculated as 100-((PLDR in
presence of conpound Formula 1/ PLDR of control)x100)
mean of 3 independent experinents 25 The in vivo
ef fi cacy of the conpound of fornmula 1 as a
radi opotenti ati ng agent has been evaluated using two
i ndependent approaches: ex-vivo clonogenic assay and
tunor growt h del ay analysis. For the first approach,
establ i shed LoVo xenografts were treated with the
conmpound of forrmula 1 (15 or

IRa



30 ny/ kg; parent conpound) 30 mnutes prior to
tunor-localized radiation at a dose of 5 Gy. 24h | ater
tunors were excised, disaggregated to obtain single
cell suspensions and plated for colony forning 30
assay. As shown in Table 22,, the surviving fraction
(SF) of tumor cells treated” W th the conpound of
formula 1 and 5 Gy was en nced conpared with radiation
al one. The SF for the 15 and 30 ng/kg IR
Wegtiii nat i ons equated to that mhlch woul d have been
achi eved using radiation doses of 8G or 9.5Gy, giving
dose nodi fication factors QDNF) of 1.6 and 1.9 ‘
r espect i & &Psage Jgmrieppéministratign tog (emmaliithspénsast fore comPrisipg a
conigdend B rapauad of Fornmula | WO 2006/ 033006
PCT/ 1B2005/ 002900 -53,Treatment CFE SF DM None 7.6
1- 56 1.30.17 1 .5nw F1+ 5Gy 0.44 0.06 1.6 30m/Kk
F1 +5G 0.24 0.03 1.9Y Colyony forming efficiency (%

i ng ion: colony form ng
efficiency (CFE) as of . t hat untreat ed
control tunors °~ De odl fi tafi o .&ggtor fold
i ncrease in radlatlon dosle that wul d be required to
give the sane | evel of clonogenic survival as the 5

--Formul a-1 pl-us-radiation conbination Fer tunor- growth -
del ay studies, LoVo xénogrhfts of approxi mately 250 mB
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saidv/@bmel. t o i ncrease to four tinmes the vol une neasured at
the start of treatnment (RTV4). G owth del ays were
calculated fromthe difference in tinme taken to achieve
RTVZ ( dak d9sagdiotmveqnprisiig &ormmobne df farméat:ed t unors and
untreated controls. Asyshown in Table 23, both doses of
the conpound of faymifa\1 caused a significant (36%
enhancement In the a tIVI of radi ation agai nst LoVo
15 xenografts. Tabl yeacy of X-irradiation in
Conbi nation with thg ' ) ormula 1 Agai nst LoVo
Xenografts Tunor B6se”Dode Regl nenmd@hhancenent node
Re the conpound of fornula (% 1 HLoVo 2 Gy 0.15 ny/kg
Daily x 5 36 LoVo 2 Gy 15 ng/kg Daity x5 36f e Loca
tunor irradiation. 20 b the conpound of Fornula I
dosages were delivered by intraperitoneal injection.
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0. 015 (Mann- Wi tney test)
3. A dosage form for administration to a mammal suffering from cancer, the dosage

form comprising a compound of formula 1:

H
N

O \ O .
F N N-CH,
H H



25 f Significantly different fromIR alone p = 0.009
(Mann-Whitney test) The disclosures of all cited
references are incorporated herein by reference in
their entirety. -53- Clainms W claim 1. A dosage form
for admnistration to a magyal, the dosage form
conprising a conpound of fornmula 1: H ONF 3 | NCH
H H a pharmaceutical |y acgeptable salt or solvate, or a
m xture thereof, in an amount effective to provide a
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cel | ul ar NAD+ depletlon and PARP formation and adj usted
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of formula 1: H ONFHNCH3 Fl a pharnaceutlcally

aﬁgeptable salt_or solvate, or m xture thereof, in

unt &P BesAPs/am ¢f any effiflaing T- 5“66‘?@'(‘9\@39 COTRYELHf formula 17 an
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in peripheral blood |Iynphocytes as neasured by PARP

inhi bttory assay-after -adm nistration to the manmal . 3.

A dosage formfor admnistration to a mammal suffering

f g?%ﬁgﬁi@ﬁoﬁabé‘?orrﬂ%ﬁmeof Cla@hem- §Qﬁﬁé¥éw§t‘hé‘%s%g& R oHilized
pow %ﬁgVﬁﬁ% ically acceptable salt or solvate, or a

m xture thereof, in an anobunt effective to inhibit a

cancer

cagoer FALMARE 1 BORR el RE AL BRerioclcayP B2kora
salt igg phephgtesai. of any of C aims 1-3 conprising the

conpound of fornmula 1 in an anount of 1-48

ng/ nzexpressed as free base equival ent mass of the

cospound cofmpbdsitiodbraprking a.compeindloigarg@iafior m of any of

G ainms 1-3 conprisingythe conpound of formula 1 in an

o)

DoV,
F N HN—CH3
1 |
a pharmaceutically acceptable salt or solvate, or a mixture thereof, in an amount of from about 2
to about 96 mg expressed as free base equivalent mass of the compound of formula 1, and a
therapeutically effective amount of at least one anti-cancer agent selected from the group

consisting of temozolomide, irinotecan, topotecan, cisplatin, carboplatin, and doxorubicin.

9. The composition of Claim 8 comprising the compound of formula 1, irinotecan, 5-

flourouracil and leucovorin.

10. The use of the composition of Claim 8 or 9 in the manufacture of a medicament

for treating cancer in a mammal.




amount of from2 to 96 ng expressed as free base

equi val ent mass of the conpound of fornula 1. 6. The
dosage formof any of Clains 1-5, wherein the dosage
formis a lyophilized powder for injection. 7. The
dosage form of any of d ai 1-6, wherein the
pharnaceutical Iy acceptabl'e” salt is a phosphate salt

8. A conpositi risin ound of formul a H
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i ntraocul ar nel anoma, uterine cancer, ovarian cancer,
rectal cancer, cancer of the anal region, st omach
car er,/ﬁgug &ﬁ%cer breast cancer, carcinonma of the

fal 'opi an Y UOBS "% ar ci noma of the endonetrlum

carg r,ci noma of the vagina,
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t he esophagus, cancerNo the small intestine, cancer of

the endocrine syst @n ancer of the thyroid gland,

cancer of the parat ) cancer of the adrena

gl and, sarconma of ancer of the urethra,

cancer of the penis ankegp, chronic or acute

| eukem a, Iynphocytlc IWnphonasH cancer of the

bl adder, cancer of the quney or ureter, renal cel

carci noma, carcinonma of the renal pelvis, neopl asns of
a phatmecewinelly aFcentablesal orsplyaterar aamg)re thereofnang a gagnacedtically
accdpy¥RRARs ordlidABin a@ﬁ‘dtﬁmﬁdb@'fﬂ') eJermpr ai n stem gl i onw, _

pituitary adenoma, and conbinations. thereof. 12. A kit
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Use of

" (a) acompound of formula 1:

H
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NCH3

1
a pharmaceutically acceptable salt or solvate, or a mixture thereof in an amount effective to

provide a sustained plasma concentration value of at least 5.9 ng/mL of the compound of formula



or diluent in at |least a second unit dosage form and
(c) container for containing the first and at |east the
second dosage forns. 13. Use of (a) a conpound of
formula 1: H ONF HNCH3 H 1 a pharmaceutically
acceptable salt or solvatg, or a mxture thereof in an
anount effective to provide a sustained plasm

i - | 0. N . .
1 for aCRREIETL B YRl h g nShal it 00Ty Rha Mncepyaton
89% (IGE9hioningibitien piealiuas NORe derietivaland PANRR tormatign amsadiystadieriomtsn
bindinaCRANGEARN k&i@HbLe foBA Hod AtfeBPted @kicilidthts telcb@Poudl of Bk lidinak 1 in
.. _NAD+ depletion and PARP formati on and adi usted for
Sadm?ﬂ?ﬁ%ﬁﬁ bi ndi ng, wherein said dosage form has
attenuated toxicities of the conpound of the forrmula 1
[ ' an a, therapeutically effective
(Bl RSP Rt M o LS RREPY G BR 204D e
in the meavfastuietofir eeditamenhietthe tieatment btganedne t r eat nent of
cancer. 14. Use according to Claim 13, wherein the
anti-cancer agent is admnistrated within 1 hour after

d@mi ni strati ofsdf BFEEENSGRAM 38 Whsreuthe anti-cpacer age is

administrbted )thia 1 ourRAHHEAMDstrétRh BEiha cdrmpdohd & fdindta il N-CH3. H 1

a pharmaceutically acceptable salt or solvate, or a

m xture -t hereof i n-an anount effective to - provide-a - -~

sldst ai ned pl asma concentration value of at |east 5.9
ng/ mLyef ot he conpound of forrmula 1 for at |east 24
hours after adm nistration to the mammal ; which is the
inhibitory concentration 89% (1C89) for inhibition of
gal & conspounPidforelgpli-et i on end PARP formati on and adj usted
for protein - binding, wherein said dosage form has
attenuated toxichtiBs~of the compound of the fornula 1
in Il said mamma (b) a dose of radiation
effective to dest mcer, in the manufacture of
a medi cament for: of cancer. 16. Use of
any of Clains 1 t hé-Cepcer is sel ected
from |ung cancer, e cancer H pancreatic cancer, skin
cancer, cancer of the head or neck, cutaneous or

a pharrbag:tg;trjtggﬁygl %é%t?t?‘:lé %Qﬁglg%olv%%e,etrohgergi%tgnpactﬁérs?fg% jaawa%wr(])ugtae e%tﬁvé to

provide a sustained plasma concentration value of at least 5.9 ng/mL of the compound of formula

1 for at least 24 hours after administration to the mammal; which is the inhibitory_concentration -
89% (1C89) for inhibition of cellular NAD+ depletion and PARP formation and adjusted for protein
bi_nding. wherein said dosage form has attenuated toxicities of the compound of the formula 1 in

said mammal. and

(b) a dose of radiation effective to destroy the cancer:

in the manufacture of a medicament for the treatment of cancer.

16. Use of any of Claims 13-15, wherein the cancer is selected from
lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or
intraocular melanoma, Uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region,
stomach cancer, colon cancer, breast cancer, carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin's
Disease, cancer of the esophagus, cancer of the small intestine, cancer of the endocrine system,

cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma
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stomach cancer, colon cancer, breast cancer, carci nom
of the fallopian tubes, carcinoma of the endonetrium

carci noma of the cervix, carcinoma of the vagina,

carci nona of the vulva, Hodgkin's D sease, cancer of

t he esophagus, cancer of the small intestine, cancer of
t he endocrine system cancer of the thyroid gland

of sttty I oag: ST SOPTP PG e g of R Purem
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lympogma ispigRraxs tupayschraib semfionsan @'tuﬁ%méﬂenﬂ’é@ e COFWPé@idﬂ"agﬁ@Ofof
the central nervous system (CNS), prinmary CNS
| ynphorma, spinal axis tunors, brain stemglionms,
pituitary adenonma, and conbi nations thereof.



