PARP MODULATORS AND TREATMENT OF CANCER
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[0007] PARP inhibitors have been designed as analogs of benzamides, which bind competitively with the natural
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optionally substituted phenyl, optionally substituted
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[0029] a?lg g&t ! C:rphsl ustr 1%]tﬁn d L ? ic af‘cgﬂfll—é) n% ‘Bl:d.lg»%% n%%%n%ggr%%rﬁ%% mutant

CFARBHE | NVENTI ON [0036] The term "alkyl" as used
[0030] hEE S ifa ﬁfh@l[@trahﬁg 18d &L ghATP &aﬁﬁ% ﬂA‘k@ﬂ%@tﬁﬂy Gﬂ‘!@kﬂ céli riﬁ)‘lln

[0031] aFlﬁ)LIlﬁ 18 aggra%blglgtfaﬁgqeth%%feﬁ;lg?%w ? ATPeslethy 1 Pﬁr}{g F3}§1:t1v1ty of Jurkat cell
i st opyl, butyl, isobutyl, sec-butyl, tert-butyl
[0032] ( F@Ul)xs a %}Eﬂﬂtﬂ)ﬁktratlhgstgep&@étX}‘ ATE (ﬁxrtl‘ie gﬁ@%&ljo]asqut%}@ of J at cell nuclear extract.

ﬁlfs’ . Substituted S|nc

00331 g i ﬂluﬁ%%t}z%ie%yf the chpipy 6@%%911%%1’ IWIﬁTe"nlﬂilek”ér.P sensitivity of
Soibsitd RARGRd al kyl s are al so represented by
aR; | o .S t

[0034] gll,%{% %#%pﬁ?&la&a@(t&ef%tgF%%Pl yf?.’RGé%}vﬁg i{mc%’I ion ogsu%strate (PAR)
h@’(n@%aél%l oal kyl, phenyl, or C4-GC Q heteroaryl. [0037]

[0035] Thig 7 tisar h@mﬂaﬂdb@ﬂck Ve emb&ﬁrﬁihﬁofﬁﬁlnteﬁbﬁog bEtwddhlthe WRBHIR 1Rydtéin and the
cangrllcké{lani 1unl1'I pno %/ ogﬁ'{ﬂlﬁlevgheremo)y OH or NH,.

DETAILED DESCRIPTION OF THE INVENTION ‘

[0036] The term “alkyl” as used herein refers to straight- and branched-chain alkyl groups having one to eight
carbon atoms. Exemplary alkyl groups include methyl (Me), ethyl, n-propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl (tBu), pentyl, isopentyl, tert-pentyl, hexyl, isohexyl, and the like. Substituted alkyls
include aminoalkyl, hydroxyalkyl, alkoxyalkyl and the like. Substituted alkyls are also represented by an

-5-



[0038] The term "cycloal kyl" refers to saturated
carbocycles having fromthree to ei ght carbon atons,
WO pbasismy bi cyclic and tricyclic cycloal kyl PCT/US2006/022907
structures. Exenplary cycloal kyls include cycl opropyl,
fé TS ORUREWHCY.6| DRBREE or uRYBIHRREYIC; oyelpalln BT ydte,rocacn@myl phenyl,

}%4: EENBOBQ] The term "hal ogen" refers to
htore &% uori ne, bromine or iodine. The term "hal 0"

[0037] rmpteeu; riwalli] efes to 8L Ve R 8Lyl eigp asdsired above.
[0038] PLE N ?Qoaﬂ@p Q{8 St cal%li@cl&rh@ﬁﬁérﬁorﬂ A€ kighttarbdhGitond @ncluding

ol ok TR e T
wma@émylactyadhewl cavldnptyli apd the higg. st ruct ur es. Exanpl es of
[0039] hﬁg% %ﬁ dn® ref‘ek‘SQ(ch&;nﬁéJ ‘ﬁ&&x‘ﬁ@%rohﬂﬁ L)Mgﬁnef %é’tlmn hhb &E]Qfésents chloro,

d{)/xprgzqrﬁw or 1069.r1}4&sa12t|3#%rdlemlﬁ_org%ne§ts Pﬁ/tpeﬁ?sﬁ% nventlon m&ude 10%0 as the halo
loradp 4- oxad| azolyl, 1,3, 4-oxadiazolyl, 1l-Hetrazol -

[0040] 5F11¥ t | h@gl%l % i ’relfcgwo ﬁ-falld fmé{:?‘?}ﬁﬁ@ﬁlé ?&V ﬁ@&ycltychc unsaturated or aromatic ring

benzo I ana ? YW%’? i
rﬁfﬂlcé{f‘?se §XW}FS bféle*efﬁfYF’éfﬁélg Fﬁg}w@ﬁbg\flthr@dmwl Qﬁ‘é° BrPyier gy
ShtabaH] iBideAeBs bHirbAken) bfridadiSl, 128 aRIng, 1,34-5xabistolyl, USAtoxadiazolyl, 1-H-

S&l e(ﬁ[tégy‘fj fdr om @ L%g%ﬁug V% i)tklﬁher%}i %ﬂlgnaﬁ)}ltﬁgw an@lt}lﬁﬁi(e Such
ph@mys} m¢ydwgptloaqllk Wbstm@g@ygl.@r moemaye sul M Wple, Whtuent

; setoleld Rk halo%"d’_‘ 21, Br 6A3 lowe@&ﬁ OH; ROg, A\ €0l Hk@ lowStaiiyl; phenyl;

eaher Lo BE Gt RIS SR fagcry 0k, s and e

[ 1004 ich Tibeties ewnalsoibg hptbnatlls Subﬁﬁlliedlbl}’g ﬁ@?ddm&ﬁ‘ﬂc‘t%?l or bndge for example
C@@H ugations, such as "inhibitory," are not intended
re t [ ARP
ot B B P 505 BB B o i
| @aplete addodtibn BPHRP adtivite dsth rafocion isPBFgrablyrvyl atfepst@bout 50%, at least about

p’LS“:;/f G l%ptla ugy()l"/ﬁgndl n%?e%ﬁefé%ﬂy agl\'éz?{? Bbur b ofikd a'cly\htS' Mf 8§ molecule in the

LA R GG —
Cﬁﬂiﬁﬁﬂddrédlsodhne,nts bf theinckhidn. Mogiptefepblyf tay tewthefenryyod iobservibe agfneasurable
gucla %Fc'ﬁ{ugrn In tbégtaxtem@{) FI(g%% gxg{”e}ﬁbly%%ﬁﬁbﬁfoms s 1§£r§totp9)d@£ a therapeutic

neasur uctiron 1 n activit

O e ce b Cop P B PR LT B or s grammaticl
S t¥nfuls ue&bﬁ% n&t@eqﬁé@dﬁﬁet&la&ﬂlﬁ’é%ﬁiﬁtﬁdﬁctﬂﬁtﬂ/ Tk example, it refers to situations

T}a{gdp ebtﬁ?%\ i3 ess t n agout io'%, ess ﬂgag el%o,upl%% ztmdgp:fepa%i s &w[ng\a.@&u?gi% of reduction in

0es not .
CBARIAgtitifyombe prescrro bl m@é}mt?réuca a%:@mp@@@ﬁ& B ﬁ@{@f Bl eplprasd probodiments
Opr helgvedichl Vity. For exarrpl e it refers to situations
[0042] \i\%be/e(;‘teergln aharﬁgaéslfuzlfa B P%?eqtagg galft ﬁe eﬁs to gs(l.:é::salé S%%fcé? %eggglde?b?o%%gcal effectiveness
PARRPraperties\of Gy cqrrmomldseusghe@epil@@ntolivelawnﬂanﬁwlmhtacﬁmélu‘é?glca%‘/ or otherwise

91'1895%41519 Srok cxallnfale Qgﬁun@{ce\lﬁb@l? Ecc%&fe%ﬂf 6k Rbei R (fe Wheficial effect of
the 1 nvention, erm "pharmaceutical ly

ale é‘ﬁ’[‘P&b‘}dé’f?S\}nFm“?”e‘F Braing 353 ifiose salts which retain
[0043] t MR thinOh @@Irrﬁeabutleﬂlfy ectiitable pedsg el prapspiupédatafy bhagnverted under

%P]g)fé%l?ﬁ COlfllﬁ? s >c/)pb st)][@ol fsSodl! edlﬁkﬁ@&ﬂo%'or @Q%hm&ﬂlcﬁ&(ﬁcceptable

erw sé undesira
eﬁaétr?é pugh C%lpawé P et e ifs phastrcalppicab £t @C‘égi Fomiiels ppypos s
| pr@hiher Withahd dﬁg ebive(s )t ipkdved dbmiedl ftaiglity, mﬁprbdaépmmmce and
0 gor%%rl]lgncla rllr\l’/l erg ! : CaTvral?ablth@ 1251{)1%%? (ﬂlra@l@lp Etton 1r 8’? oggcm?sel‘é&m@ improved

ar mac <§ efers to a
c darpoletivg (¢ mancreﬁsgglhs@@s@ehaivﬁérwar ﬁ??é"rd R§Er S (g iteigity)-
[0044]C @AGHetnt Q'ilﬁan@&cethﬁéal@v @J:tM@lnb‘t@doﬁte’t Ofets kea Hpaatoldgralyaevp piadiat produced

° rthlrctm(g)h r%etgbo?sm m%he % Ay o? sp¥01fa e% rgpogl.l% of salt thereof. After entry into the body, most

-6-



salt of such conpound prior to exhibiting its
phar macol ogi cal effect (s). Typically, the prodrug is
wo oroBmred with the objective(s) of inproved POEOBA6/022907
stability, inproved patient acceptance and conpliance,
i frpgsoveetbsitt durahdnada] tedctigns thpmamly OlngEdhedlph)&tcahperﬁfles and biologic effects.

aﬁdeé%h mlsmycgeége%{aﬁo@aﬂoﬁ%@%rl@c}ahémr thTRERY Bt
nul ation (e i ncreased hydrosolubility and/ or

[0045] d@ 1 glara%epta:éllyee'fﬁe%? gnocng” @fers tQ eyt ?ffectlv[e m@]‘we-ﬂﬁ@peuﬁc or
t pophylactic ;blmﬁtmmy ehdiapenad Heyefiais ineatCeritidatdnok arhdﬁoraﬂicﬁfoﬁméulﬁalymg disorder

abarﬂl}%re %lsg gal tﬁeﬁdgl:%l %gilit!Sedcl'HJVg&j\yﬁ%thg) eaa%gut%g g)r Jm&:[mra!f{%n o’ﬁ‘ otne or more of

{rﬁl‘égkg(gfdogslgp atyg)ptogﬁ gspcylateﬁ ish tflﬁlé‘ldgm disqrgps pug thefen ippreyement is observed
S nligtphtichie fotwibkbiGnding M C8d pati@ti@dyl @M Be diflibted wiliBde BfARPEdisorder. For

}_é} &h&la&ﬁ%?neﬁtg%%g qu"{o%sl rr?aﬁé)%a ar.]( grm Nteredqgl gatlgng fPtdlék ?f' élevelopmg a particular
r depaier @ & Frafient Iﬁ@ﬁ&g elaPtqf @Ofeﬁftb@thysu[l%ﬂB}’mﬁfbres df @ dimqase, even though a

ﬂlﬁgaﬁsi?spﬁ thisi dG@dsd Mayabf 12 6d HeMBnaAE O bctual ﬂo@ﬁt%ffécgvﬁ& aHIRUM; application

eve therapeutic rop
bvélnlef Bep a/(’"éﬁ Iiaﬁeélpaﬁﬁefﬁe R FEb O ©9 mi’fg “éﬁ’%tﬁnéﬁf fogfs of
otdmimisrhiionr Qttﬁronnamn of h@ffcmd@mowt sgved] indtbin the capbigiitiegiof those skilled in the
t i@ athe ehectie $Bounfrol RERAREHL G LOERGEda Hoth A5 rﬁéﬁ@lg Iyg'r L)Qmple a dose

ﬂe eradl jg?l on or anelioration of one or nore
bBT GGi0E Rrmualedie e Ve SR Ll ErEAnder sRftoRtestng catﬁaérﬁ'lmw %} have been
dfowndmefﬁmhnBMmtls an i nprovenent is observed in the

pati ent, notw thstanding that the patient may still be
I|cted with the underl¥ ng di sorder. For

COMPBF]%HW AN MERIORS FOR PARR INHERIEQRS | ons may be
[0046] aDiipresent i@vemibntrdlata tq)ﬂh&tlﬁﬁlfor aﬂubftlll@KAIQ’f 1 E{;ﬂ)ﬁﬁﬁr@ RigiGc Bolecules to arginine-

?4%51{10%;@ 1 a‘cegj ln%%a %1% er elq’AiPHae%]zlgrengt It c?vrgl:: é%élglne rgv(iuﬁs in protein

0g I ca
{ B DG FeRRtedn + At (Qurachil< 2 HleSise. Brigly 146006-hi2Y edbeiine residues were

nﬁdﬁﬁedmﬁ)tlﬁ&{”iﬁllgermm 18fih@edskiyRiedaQr sp@m@@cra{aiyﬁ@i*u%on (Molinet et al.
AT RO T A

r Bftiona pnalysiprpinisitine gt sloms thDatedvnyisvbatititon inof gigie-38{bf expthensgnino acid

aﬂmuﬁ%lyblﬁe et fivded NIFPARDLE dGRA Birdcd thd &1 egfyniagboa%t?vlty of PARP-1 but the
for use n

g ATt effecti ye anount o
e D o i B i s
efcgen3l of PARP-tl s eedligible hiffiintenn thednhitizery haionrof APecbniiirgeiioBséation that
Cirgimkd- 4t dr B ARG/ Q8 thgééu,@tp’m ?1?&109@1& FARLentrati ons

t hat have been found to ective I n aninals.
047 e o RS AN R T R PRFES IRl oT RS Apgiipg n cationic-T
Tineragioag@nhariasi eNQD@N Tieds aipaanﬁdaloglcﬂehafa& 28:081-287; Woods et al. (2004) J.

' Ir}mle&ﬂetﬁepg 4?8%'3 5 Aﬁqupeg optﬂfs ﬂiggx%{)xgx%\?llv? tHDmhe.lngon ?P}\?P t1 R\éthe cationic-T

ar gi ni ne-
Pm@cqonséﬁtzwéhe Bognidias ohoiedy e iae oty vrrsw@l s gtalicahdiate plocules as
pdepitted in Figarhsmgélﬂlér(ﬂl&at@yﬂrﬂxyﬁ%%p?ﬁﬁédr Bgodﬁ-@iﬁﬁl@bé%&opﬁjone as examples.

(ﬁlggﬁlm\gﬁon gtﬁeua(f%na Brlu?g: e efe%tmfl gonznné _‘s_l?lbis I ds?%g(a)sﬁs tﬂe electron density

ues wer
FARPring vifh shiesequerd insieesn Htthe@ﬁlooﬁ—-s péegactidnovith e ghaptding moiety of arginine,

fthlefﬂ&)gl I %a(lﬁ@hé Rebiticlor BARP- (Qﬁ%&éf s@manlc m&%a’fé%-lg@%%; ]'Izmbltmg the

'Izﬁt“XtﬁE’) i lt?A&WJ?%etc\ngWg}“}eéﬁg‘fC&?% %ﬁ a%’f"tya‘if&e?‘ﬁ mkecds. shows
[0048] t Frainhibitgy Fifentarguirsdiit e Zionfiriger 1af BARI-NebvBiks thy n@d otiligtit PARP-1 at the

Qmm@a k Gltes erfbvinl et fo emplo antide o@f1acha compete
sy L Dy gy e
e

B s et Brive TIRP g sl ishrdepatingpiehibitors ot the
m;gnamer%mtm‘re areyl cl’assnzefeéhBSofbghlcﬁ ishist theyutesignadwid ddt contain benzamide or

QR ERGRD b DonfBfity {9 kntn BE 35 Neall

ef f ec &llgn then%&ﬁll ?Jﬁgtory lglcrtl%o%u %@%{ﬁgm Fsmg‘%‘g“t‘ﬁ
observation that arginine-34 O Zn2+ fi nger 1is the
site of ATP interaction with PARP-1. [0047] It is

known t hat the guanidi ne m)i'7e'ty of argi nine assunes
central inportance as a cation in cationic-7r

:)"




. interactions (Zacharias et al. (2002) Trends in
phar macol ogi cal Sciences 23:281-287; Wods et al.
W@ 206435833 Proteone Res. 3:478-484). An aspectPCI/Us1006022907
i nvention involves the inhibition of PARP-I by the
C atrnziptdagolesf whidhidb est a@itairoisonlyeth weteid ribd@e. Qkarot wibyekc) Aml ddthyt contain a

Olich @l 08 A\ ik de nlcp! e fo b nsmaq,ﬁ&hl Hfat e

nol| ecul es as I cte usi n
[0049] 5 Theygesnage B 5:§( géwg,izsdrﬁéecmn donors mteractlng w1th the arginine-34 cation can be

5 dividetbinto -ﬁﬁfﬂaﬁ@bﬁsﬂ 20 PyeEaoi R iidibhit@X @F&Hr@@ canti¥@tes for anti-cancer drugs), and (2)
d gﬁéﬁ)fo%&]atllg 8%[11?1;1% ! necu%sr: l?e%rla‘ntrg ar%m%tlc ugs tkﬁt temPoral? ¢ fa{e ?’{\%}P following

UentS I Ncreases
i Fctebpdic qrrﬁgds\mf fhcell y Belestinefitrotatic papoends wnbh@ete@atmdcbm ithg rdactivity with
I fe exrgﬁhﬁlE-Bﬂ)ﬁtth!n& ﬁo&lf@h@l@ﬁbﬂdﬁ@ @ysféﬁb &Blﬁe &bfterrﬁiﬁegl' 'th@?reactm?r Typically,

| DB Rk 5122090 D0l Sl i B Pl . o
aeltlefﬁngaYOAdVaElﬁmRPle 2A0(¥8hhcl udes reducing the
[0050] A G sovié ﬁr}e’fel@écdl eﬁbﬁ%ﬁ‘eélg‘af' tﬁ@ﬁl:s@rﬁ 111|v£]ng91? %m%% s&m 19%15%%/ with the arginine-
o% ?aS?“é%&t ‘?&@PFWGQW‘B}“{ supgeBIrRa) mfiﬂ&(Flea II) optionally
C substitytedi vuthsodine,, or bdneigiidaihirmgja 11) eptioedly sibstin@edplithyodine.
benzam des or anal ogous qut ams whi ch conpete wi th NAD
and thereby have drawback§?in vivo. The new aromatic
el ectron-donati ng ighi bitgrs at Ehe arginine-34 site
are a new cl ass, a featfire of~which is that they
designedly do not contgjn be zam}—eugl act am groups.
The conpounds of the igyentian_a substi tut ed
1, 2- benzopyrones, iRg s or bent¥i ni dazol es, which do
not contain fusion W|th althird ring (i.e., are not
tricyclic) and do not confain a | actam group; and are
not benzam de anal ogs, i mufld¥€ No benzam de core.
[0049] The aromatic nol ecuf)es that can serve as
[0051] y Apindieatqd e WEPHS 9ictigstoptuprtiptahgiours fonvariphes iy thi fainpise 8y be optionally
Caib!;tiﬂiﬂed(t@Bndlﬁmdﬂe‘dmtﬂﬁéjsubﬂh@nti VERerﬁ;ﬁir?Ql@itﬂuﬁﬁts in€1dde ahalogen (F, Cl, Br, or I),

| [ fer ndj

OErA51 00 4B B0 2ag RO 00 Yot S5y LB, gy
neP¥Eu r%@Hzt%%NH n@“br@ zzhag?rdklmpﬁsg I—Iﬁféi, ~-CatpFox e@%hyloalkyl (e.g.,—OCF;,
I SQCHTSY, EhdFARRe. fméf&rmtﬁeghamgsnamhws gfi@%rands of the cell.

[0052] llleell’?’}grglé) Ire\(ljaitets % Ay d {)ﬁ,{xéo%g t ,rﬁr%eéeﬁ:grdn}gl?lw tA?}}% dmaptlevgty 1?1)2/1 mammal using
nﬁbnrgame atomeis celﬁpoanmm tonsilmtabnwmahorb@ndemrdmg freglulip its preferred

t Modlﬁﬁﬁ%ﬂrﬁﬁlatlyand/gﬂ/l@ pfeftbrbdombldighd &he?e\llﬂ d8 %% : (It 535ematlc compound is

r ea%ﬁﬁl V}D %nv\%t argi nine-34 consists of

i FRTOLT ¥ PBfing | *Fﬂ%we Yrmopeppoqetpd i Zinefigepr-4 ﬁﬁth‘?i’ARiPa]I Apgp, and wherein said
AchganicEErpmatiecoRegudl has 212ctB ddndihg dgphbilitfeODEOhat it 7S:R:8M8n system will interact
p&/ﬁ a1l §o§1QVm&gédQ§aﬁ&§c amdgﬁm%o?e‘?}%} hﬁ s&e&?pgr 18196 34 résﬁdue of the Zinc

aromati c X em||“
c eFphefP AR dvégre vhepspig ?f?%lﬁ F?}?P@ur(déellﬁ%ﬁrauhﬁym@elmmasommng a nitrogen
f gomshidridg dobshddortaif bredibvud)] &hoie{y) TEYbtetiba s Ao aaaRY tolthetiRehpeutic or

1, ' E la |l I al |

\;\{l),lrb}lgl flao%g ;u%g)f sugl{ ??Qﬁ%ldsnagg g(%drsrﬁ tre%rnn‘#lserzﬁé ﬁets t?lnt 1nvol¥e PARP
i #ftir8ett ed, the various noieties or functi onal gr oups

[0053] f .Qﬁotﬁéﬁd‘sbé@hif @8 irdvéhtibi@ a femendr @@atrﬁ@f/of ReARPLELAR dis¥ase comprising
substi t e_substituents.

e RS B bl R b Rt G Bl A7 g g o
ofompyund pifpyeulad) whptein saiOpiganici@ngtic co@phund ©pEbldhf bin@ng heverpinine-34
allnlﬁy’f!y loca‘t@hﬁﬁl}i& fin erplhﬁﬁ% |PA.JRP W@ﬂzg%l. zg‘M hhere;ﬂ%@orgqt{lg arlomatlc compound has

(Cegt?élggﬂ’ dopaggl %apab eﬁz sz;c )t $ - elﬁcmﬁg Fyatalinw mlt(:?rgcl:tgv?m thie pgsitively charged
- ©Deiric) 2y anidiridn mbiety lof thaespecicefrgniadidtesidneothial g Einger-$ oFFARP-1
i odo group. [0052] The invention relates to a nethod

of nodul ating, preferably inhibiting PARP-1 activity

in a mamml using an organi c_aromati c conpound havi ng
from4 to about 35 carbon at®ns, includi ng formula I,
its preferred




enmbodi nent, forrmula Il and/or its preferred
enbodi nents, wherein said organic aronmatic conpound is
we apahbs7df bi ndi ng the argini ne-34 noi ety | ocBABUSI006/022907
Zinc finger- 1 of the PARP-1 enzyne and wherein said
organi c aromati c conpound Ras el ectron donati ng
capabilities such thag, it's 7r-g|ect on systemw | |
interact with the posithy arg€d (cationic)
guani di ni um noi ety of the @ci fi g argi ni ne-34 residue
of the Zinc finger- %1 RARF sfiere when said
aromati ¢ conmpound cont'ai ns|a het erocyclic ring
containing a nitrogen atong said ring does not contain
a carbonyl noiety. The in¥emtion is also directed to

[0054] t Qfﬁer&ﬁ]ﬁ ﬁp ﬁ%nld ‘R; 9t m@erp%mﬁ!y ?e(l:écfe@ bR fhe th)ufédﬁsq hﬁ'ﬂ)%c% optionally
treating di seases_ and or de h

R R PR 8‘]"“}&%3(% TR TR s
i pptenly @IbstltlSeda)hml; broignatlf subdtiedel P01, hetérogyl mnmm sabsettilted Cs-
di b%?tgéaﬁcyﬁﬁ) gpaﬁtl sol Vgtg 15%91&] ﬁ@ﬁt&‘h ?sr {ngtgaoin(e) og x%bi@% ﬁgr%of alld &)@?ﬂ%t contain a

ther eof "a t her apeut 1 cal fective

oP&Qﬁg@WhF%ﬁﬁFWGkEHWﬁHWﬁ@“%P“#@FW%Wa |, wherein said
[0055] OA@edftined enitodikdtof opmpaUNd i s capabl e of bi ndi ng t he

arginine-34 noiety located in Zinc finger- 1 of the

PARP-1 enzynme and whereip d org/dni c aromati c
conpound has el ectron do g capabilities such that
it's 7r-electron systgp Eract with the

positively charged (catlonlc) guani di ni um noi ety of
the specific Arginine-34 résidue of the Zinc finger- 1
[0056] OfvhdPAIRRY, REOHMLIA Altlsolldd) Bdther, whﬁihetsnn&ﬁ’bohtR& priBugaigkofRd
[0057] a?\ﬁcﬁxep %g%g&gh%nﬁve o|§ % ln %%{hgcg f tr% E %t%g%kﬁ lr"n%dlgtgc{] c§ sleeTcé;[: corgrgnsmg
s dflyaitistering @d SahﬁChlé need ete ﬁalrerayeu@wﬂig effertine e@lomﬂ qf porganic aromatic

0 B&éﬂptﬁlﬂ?bf ﬁémﬁﬂhkls tw'h&réiﬁ ek dré&itﬁ@ Erloﬁ!ltf&)ﬂ)mpo&?ltl% &Ba%lel 0Yb1nd1ng the arginine-34
S upsSt | Su ltute Iy
Bty ZRaER R Pl bt et i aropaogpppoma e

0 Plecafos @dnatmg s&phhﬂa teesuCh thah nr’e m-eletton s wivwrgll infprttatit tietpesitively charged
P (Rt Db @A Emle@%@thd@@c?ﬁ&%m&%&émﬁk R e 26k ARRPT QURARP-1
nor carries a |actamor bepzam de substituent. [0055]

A preferred enbodi nent of 'brnula,i [ 0056] wherein R1,
R2 is Hor a salt, sk [ 1, tautoners,

net abolite, or prodrug 057] Anot her aspect

of the inventionis a eaikrent of a PARP
nmedi at ed di sease conprj 1Ai stering to a subject
in need thereof a thBsapeu |calny ef fective anount of
an organic aromatic conpound of ¥Xormula Il, wherein
sai d organic aromatic conp8umttli s capabl e of bi ndi ng

[0058] t BRerad EJ R, RE Rgﬁldﬁ@br@ InHeplerﬂ@rﬁlSr @éi’ecie@ fr;h e glfohwﬁsﬁshng]of of halogen, nitro,

o AR PO SOELE00 LA SSER gt e
i pptlsna?ly SL@”@G@W@W epjigrakisnsuindtifuted plendroptidnaliyi selstituted C,-Cio heteroaryl and

PEystohally ﬁJletlﬁJ@l&i}@l? gycfoglﬁ}tl | ORECN-oGHAR 'ogﬁoﬁ;ilH IR a\ﬂ(ypttr a salt, solvate,
the specif %%g ni ne- 3 reS|due of the Zinc finger- 1

FmﬁﬁﬁPmPREdF % of PrpgegtTeoliher ei n R1, R2, R3, R and
[0059] RB peefeered ¢enabe fienard @rstiisyt oS @lnpauindschf forrouta I kehogm@brmula Ia

consisting of H halogen, nitro, nitroso, optionally

substi tuted hydroxy, option.1ly substi tuted | ower

al kyl, optionally sub&{ituted am ne, optionally

substituted nitro, opti subg i t ut ed phenyl,

optionally substituted et eNoaryl and

optionally substituted C3 gal kyl; X is H

N- oxi de or optional | yRsSubst utedHaIkyI or a salt,

sol vat e, Formula Ifa

-9-



i somer, tautonmers, netabolite, or prodrug thereof.
[ 0059] A preferred enbodi nent, a subset of conpounds
W@fzoob/asssm all is shown in Fornula Ha Fornul a BEHES2906/022907
6" 0] mﬁlefeln R' an'X" s aMR 2, R3, R4 and R5 are
“foded] i milepe R i KIiyH sl Roct Rl afd Rhmetuhbpegieﬁmelemﬁiﬁioﬁither@oupfcon31st1ng of iodo,
' 9 oxypﬁﬁgg %ﬂo anﬁ'o{)t[o 1y gdbgt[ngmnmé@t%h ?pgdug&ﬁég c%(asalt solvate, isomer,

ubstifuted am ne suc am noal or a
8?@5?%?”@98%%?&”%%@@8ﬁ%@s, netabollte or prodrug
[0061]t Repaeiaflarly @] grédupRacoipeunlisedt Foymd B ie tvheddin Ry iOAIR/ 18ine, preferably
?H?ﬁ s of fornmula Ha is wherein R2 is al kyl am ne,
Y

ropyl am ne. [0062] Another preferred class
[0062] of*n@%ﬁrsfﬁm‘gclaesrof paPrRdaOffmpls Hgvs evhespin RiRB, orR4 isdiplogRB, praferably iodine.

[00631h alnag@ ﬁr,efeﬂé’d&fa@srdi bclmpomfagibfm&mula a8 ?wherém af, Res: D fs@lﬁl&s{{ﬁ d
ound

0060 Gl wERTRRE R RippmBb Dot prd imarep i Bt gted o, e
fMQWM@ounds of the present invention include, but are
not limtedito, the follomnng [ 0065] The cafeR¢ag:,Of
the inyentign may SRS 2hqlhenomenon of
t aut o 2 2 2T

Nprns, it is

intended to repfd%ent any tauttoneri férﬂlof t he
depi cted conpound and are not, to be linmted rely to
a speC|f|c compound forn1dep|cted by the fo | a

dr aw . Sgrre. of _the HE oL of t hel nveat :
exi st as g ngle st ekeoi so -rs : 5\ ess§ fhee
of other { ereo somefs), racena es, nd/ g ur es/ of
enant i qm and/ OrNdi ast er edgprS~fUsuch ngHe~~nN

st er eoi somer s, racBmat es and n1xtuf%s t hereof areH
[0065] | Mheaoalfainds@f Beinvintid dihytehﬁnts&q,ﬁ@mﬂénoﬁ Hﬁad&ﬁ&ﬁﬁxﬂ twmle Formula I, II and ITa

 BAE LRy P8R0 bR ot By BRIt e
[ @%@]ﬂ tOAemsmt ewae!ultoymt foen df e ﬁml@psi can@wdw@ﬂdecd tothg limited merely to a

c q&éﬁﬁc c%&b&ﬁ& ¢ apicwe by th@ﬁnﬁiﬂb&@iﬂ@g eshnfe OF 1B o Fanth)f the invention may
For mu i ncl udes

identified struct res r ex I'e
c b 5o e 68 € B GO Do e ignses o
aﬁ@ntmnrs Pdchr dinsseleofnors nasll suCh diete seycaingheassraginasodnd atix@ges thereof are

| Rechdtd® e b&mﬁh{e H&wa ar pfegbnﬁ% Bioh af’ljeigﬂblw thenventive compounds that are
pano 4h net hano DMSO, et hyl acetate,

a g??%aﬁgfﬂe“% m@?ﬁ@h@?ﬁﬁ?ﬁe In addition to conpounds
[0066] o Addwipnatly] the foymulak ara intkndldd g cotdn eolvatey entdll@funssieked @@ /s of the identified
P Hﬁiﬁtﬁ@sc Gl dy a'rﬂ;!lé ¥orﬁﬁﬁ ¢ H%lﬁ&s & g! HER ?ﬂdPQ@J Jm&ﬁ%} &k??t% lhyé{ated and

active netab nar ceutlc acce
S By SE fipeh 0@&%@% of AeieseiaB Bt fieyes ip e@@r]atwm@th isopropanol,
C ehpalneisand aRasd e bene| adauccaaia d2 eth£nyRiniAe Sih Z@Kliod & Blpounds of

t ?&ﬂ gla 9 HeRd ﬁz{] %\@/ﬂlvén%m% 1Q§l%dﬁ epharmaceu %calll acéégt?ble prgc?-us ! Ip]imarmaceuucally active

can i'nt roduced
omgfaliish Il oREmaceHisElyacceritie sBisiof fugh hmpends anTyppsitolitd. v

[0067] ammeml&mhui HéshttﬁdlﬁeﬁenC@ﬁ] bé)@nthda&édqldﬂg?@@bniah{es W@ the art. A variety of

st1 a]?]tg cag tdl}ugeu S t{%harr]clm%ghlbuclélro Véﬁz%w?% %cfog(:t | 8%1ﬁnmdazole.
t ﬁl@lcalﬂ}'omth @bwulelttfeqan beaintrddeced| byawaytof ﬁ@daramdatmmtwlmrqh@cfon@ved by

areH@flénQ)tf Mlc@futrs) ér t(&% %§)up°su Qﬁmﬁ%ronﬂl AL uclci can be diazotized
h rox processes. Additionally,

e 1oghaTRa YT P LB D SELPY OB Ty IBR e proceses.
aﬁ@ﬂitamlbrdxabgﬂwtoni aah bobegforondditealyroh hgigxylg andiafhbio-substituted aromatic rings,
déiviﬁ -S;»ﬁﬂsﬁtﬁ'tgc?&arﬁﬁié nplllr@lgr thé: ﬁéﬁo%gleggoupg cgg ‘Bchﬁl il gsnleagf{ng %%%ps to be

can be utilized as |eaving grou ps
replaced by reagents, such as organometalhcs 0 introduce alkyl groups.

-10-



repl aced by reagents, such as organonetallics, to
i ntroduce al kyl groups.[0068] The poly (ADP-ribose)
W(pmmﬁmase (PARP) is also known as poly (ADP-PCDHUSE)G6/022907
o hase and., poly ADPri bosyl transferase. PARP is an
POLY¢ m FOEAMERASESPARRD)| ei of cells of various
[0068] 0T BT, (Abﬁl%éé@ prlSJmE%% @IJAQ{I? ReRy l&lo@:[‘%rg% U1op- B%Ee!) %nth?ﬁ%% poly ADP-

ca%alx the formation .o (g) bose
Bt PR PE e e G it Lo s oy g muscc
i hedkidbramalls PARE bytalyredhd fyrtatien ofipdly GAI]IPI-r&SseDﬁolytrﬂéﬂSAﬁmch can attach to

pfuﬁte@ﬂ pbreins 'R%veﬁ B4y Hﬁlfﬂn %@rel% rﬂoﬁlf}ethé ﬂ: 1\%{1@ %ﬂ%s gﬁO%ﬁISA The enzyme plays

al so possi
AP R DN RGTHO Mo propy PRyl e B et
eteVIa‘k/ see!' IRA ymopARR. P&lp?&dF&tbb@ﬁtldrﬁadéﬁanﬁ\?helré'g\l]lfaﬁ’(ﬁ 3(,)51 léuclear functions,”
r t r functions," Biochem .
Zgnge%g %?9%%)2)%&%%369] PARP-1 conprises an N-term nal
[0069] DRREs} crEPFsS eforisrmingl DRP)binding denpindRBH), fin axeiiodificationdainpin and a C-

atthifel @&a@mﬁu&ﬁhn aﬁdi{rﬁbbétcblﬁzlaﬂﬁ%h{rlﬁt@xﬁﬁl_ WEPARMS BRMN. t%ﬁ{al DNA
e

t h PARP {
DBJR%SgndES IORH ahns g)g)n ¢ fineer rtn%s ZT raﬁl‘s;crl,}aiilorq élgglgc]ﬁrb‘%]citcrr § (TEF-1), retinoid X
Treepmtow IIpt4 wiynenbran Kery o ooss-chmpifhtitg) factdra t(KROC Y anl PARP-1 itself

r I-
C?i%ggttvgﬂg PﬁRlé r?ﬁ'ﬂﬁt?i@g%riafm; (;I?%%toﬂro?l Xali 0{11919 Qén%mE)BFCT {notlfi ?ne of the

i ]H:E)tglln at)é({te%pteﬁctpp\ es; 'hhig |etid 15(98%117,3 fouqqql@ the C-terminus of BRCA1 (breast
acah@mmsheptibiiat préxéin m)omus Pre@ftii @S peotdBREelatddad DA il re@émbmatlon and

:)clﬁﬁ 5?({1] acfl'lﬁbﬁcﬁbfug E(Q] gll EOP%%I% Cr;lamocrc]mtalmn%?c%gﬁ%nsc;(l%t}og;agior— ?Oct 1), Yin
cATHEEF Y a%dd’é}ﬂtw‘ﬂquiusvmp pr5YIRq Huliep) arld infesaciyvithginBRE Pimotif in PARP-1.
[0070] Visibie @i 1 rndiibeds Bithd A Rt fRehilyl of o dab¥Ard pRdeH: In/the RERR RNl LR P ARP farmly

e I
f el ¢ inyolyedhinta vayiety offeqil rseatatgry( Mvgiony ingléing DNA damage response and

Utptingtkiptiohd) 1é3@kiod 9t rhd) Be RBEN ﬂﬁza@m&iﬁé@lgandq'ﬂ% og) %' Qgc%{c@qlrl many respects.

PARP 0070] Mo
[0071] V\gleﬁr%altPRhﬁ Farr{lacé-rog%ﬁk;v? geml d§}1 8? segniasebeﬁ{fglglg A anj nﬁergoﬁ@g protein of

niglvrerk iearatge frotel (TRARRnf amvblyedpn Blogiem segelfttbn. Vault PARP (VPARP) is a
p&w&r@m’n thd m@aqnpg,k mnmsra%ﬁ&fw( yéﬁga)ng ﬁggﬁr % BRRe-3 and

% é 8 ADP-r1 bose, cou

D T ehlprogBrEs P RS FAREATT SRR TP GIsL e GoBRe. Thoretor,poy
d(a@agéose)ersqwm cawld bd relamdio b ivptetyonall rergelgtuﬂyaﬁnlc@as and rray

[0072] bﬂme E&Lt@&a&igd thbEAF ﬁﬁs 19: 5 1§P15§ﬁ’q t}%%eklrl) P%neggéro&{lct 1§ expressed at high

in m respects. | ever al
HEFS | %’%W]d,é Flp fqdé%f*epev (UpPHIRNA Hampghiorastitagiom dVithgut ing bound by

| any ey tiiivigligedha PARP bifds koDt Engla dhuBle @&a}idd‘d%ﬁl@ rthrélugh an amino
tlxgﬁlaf ﬁl\&sﬁ%g 1£%Sdolmgl\1/1 ojfhe%d i n'flctuvates rcaerbor e agl 2 n Xomam and results in

npon e
v&h‘? feﬁma@t% P@gneas 5] é@ﬂ’@am elyfmglméml@s PA&Wspmeltf etarget of poly ADP-

%Rﬁ'laﬂon H?A(BBB o a&:@rdraﬁy 18catbd SndrRlaifa&ibh &R l?%syﬁh%l BURP1 causes

0 been identif
a3 G DR ooy o B R T it Bt pasenontaion and
r@qswag@p chusavewamcﬁx yt lp$ begredubgestetybat diisaraysicht hrgitnig O BARP1 to sites of
[lﬁ@ﬁ? ﬂmaEJl@sumﬁ the %M%&@omau%cm bvSor GV o @{lﬁplC% tﬂle%ecombmatlon

1 ﬁe PARP] ene product is expressed at
%’%%eef“’é‘g}il ﬁ’@c%ﬁ% B re@?“%i“i“%ry -and i s dependent upon
[0073] [B‘ﬁﬁ@f disalrdlge J. fQnrol. 8c230)1896) Gemonitihtcf thettpoly AIDRG LB 1A BEH i yanébﬂ Yells inhibits
t(ﬂteg Mﬁ” d'eﬂen@leﬁt Iﬂ@Aa‘s@ Ml@lgb}I a‘il%ﬁg lﬁgﬂt‘rolﬁd @zgﬂs.er regh%% %e ufllub%on of the

| e strand br edks
B %ﬂ?’ﬂb" H’é‘h‘ﬁ’?l?f’) I itigE HHﬁﬁgfalslew vlattweceﬂ@éor@am@%y and induce

tageptasia &l cawart calllsyohly C TEEOpHiSlogidallly dxB6hy déENAd’hrfI ﬂaﬁsu}ﬁe@iﬁﬂ,@&hﬁﬁks of PARP-
qfto ﬁ’a%aé‘éﬁ‘%ﬁ\ﬁxs 0cflus ng 1%;&85 fas gi%l%fo%icatllg; P% tra. uch.go%atilﬂ nguEéor in intact cells

isitself atar

dFunstple ﬁtB\“’élqh?m 659‘@@28 OtRisH s tiont diGmentivimgiervancdbus phenotype.
ri bosyl ati on of PARPI causes di ssoci ati on of the PARPI

mol ecul es fromthe DNA. The &ntire process of binding,

ri bosyl ati on, and




di ssoci ation occurs very rapidly. It has been
suggested that this transient binding of PARPI to
W@ 2406433373 DNA damage results in the recruitnmentCoUSONA022907
repair machinery or may act to suppress the
[0074] 7 @bavriimiadi 581D 1 BARP- £ moenghirdnothe initigorngdtianing mERtonik-373 in human PARP.
[ R IREN A h Q0o BRNRE, 49.&@?4@ st v osinc ARG and two hetin

8, 239, demonstra ADP-r i bosyl a
i frchai é}oﬂfé e PBDE P HRE Ysocggains.a %EIPP‘H%‘Eé’ﬁEFé‘ﬁ feSIQNAeY‘él@h may be
t besleddyn tad ilntammg oﬂﬁ%ﬁ}&ﬂe@dlth eNAC BHEETS a Erﬁﬁildeﬁ@rfnb @Bt binds zinc molecules

e&ﬁﬁi&’ 4 lg)mdl %es are,asso 1ate(dk%s>{th da fra!g n hlt ct)Jfl PAIR? qg:nvngi%om the
bre 'hat Tor“ca

Itlrate IS Spec r
c B!n}t%l pmfﬁelywmﬁﬁl@@rm\pltwsgn iThe @mq@@m Oé MR%WMW sugm@ that the enzyme

P PysEekR! Bg B, Whleﬁ(\iva%tldtdi‘ %nﬂﬁ@hlﬂy%segeﬁ‘cefaﬁhﬂysﬁ BRRY dIddkd cDNA. Zinc finger 1

AP RS s ahsndigt QPP oeleabt %ﬂ@%ﬁgﬁo‘m beleen ysteine-125

r enguebeingrl63. rie Rtamowrs el [0p. Cik(1A9%t al . . Biol. Chem
[0075] 256t 1nt§1%91§ Rrbe %919«%)biy oM theehhnfsi Gpéchcglnéle g§p£cft @fr tﬁ‘eqﬁ\leﬂtmlnﬂm;oh@s a bimodal

cancer enaqt 007 fheN-terinina D Sin

pARERn §f 9\@?@% ey ?#farféc % i S dﬁﬁﬂ““‘i’i‘él‘?ﬁ% Fﬂeﬂ@“ll}bat the P°lyADP'nb°Se
t kymihesisi site -I181Z3s withtbnaARARRTP dihkdataleebiurleihwlschanwwbkatBdihldbition of
”Bﬁy%[ﬁf—nlﬁ%l%a{ngglg@&ny acflén olle?P %p&%‘ﬁf@k&?drﬂm thzﬂ r@é?x}ates the

fingers and [1xturn- he

PO §f Fe WOHAHPQIHOSE) FR83®rleqad ogft ruplsigdsg respond to both inhibition of
r ealy(dDP sibose)polytherad Py AEP hdvialvmie of pa1ytAm>-muate§e gl@&lﬁycﬁﬁse(bﬁr ATP,

t t

t He%l G4, ﬂg%hay\én%%oplgﬁal r? AfB canfb% C&a??ateé’iﬁ ﬁlﬂzr)ég‘te a

S ZI ecul"es speci ndlng
[0076] 5 Fttl@é’e%lrdém%%aéfélﬂ&t toee inpn inhibitiongf RARP-1 pragsriaiesicppnopyifons of ATP (or its

d ﬁd’nl-hhyﬂidlyiable Bﬁato@)&)d Zlnmfh@d 1 pIraReq |} 8 alQﬁlot:ﬂéﬁnsﬂf 431 210M2004); which is
W, t

not in t t fﬂ? ailytlf F]l €. I%Sml%{ol%tr ! s?tQ WZ?SfoIE)ler 1dem\%ef1 %}I] Po acu{mlﬁtaélﬂn of arginine

es HbSSGSSGS Zl NC
nessNenindot o nfmaew@uor@py tosaexqmetrﬁ@eﬂ"@n@ﬁ (Beriesetel, Iltt HeMell Mo 205,

C EWhied ZioRGn Ifréesﬁbgﬁﬁlch]wa@ Fhudd 15 B@Jrélﬁn@ 11@%1?”t %i 69 g]]ac@a@éqlmne res1dues
|
cUE e <Ey b e g Sa b ap LG Sed bl s e

e\TB)and ar@mtics@is well (618963) (WpGB 75 rotddntic Reat3e47d) 2094)1’(@8 AEP “site” may co
| id@ﬂutfyesqjtesb)‘{ arglﬂﬁlcfrtﬁzﬁ *ﬂﬁlﬁkh%ﬂkﬁﬁ vi@getaétﬁﬁly th&ﬂ% @%C_’h upi 4tf{;'lger 1. Thus,

|nv %lbggg i nvol ves a bi nodal action
% #9508 the et tpveption W%bed@gvf&alaw Bt @ﬁe{a@ma ﬂ’&h arginine-34 and
S }gemcillly ddehiifigblaby ddiieviyod Y ADRkibitidNO The sgmﬁem;sel&nse BARP-1 ihihibitors of the
V\E@Je& uWeﬁth Eatﬂgct @ﬁéch?&ﬁ&%or%ﬂo s afl fhg‘ BF}%% 1Ca% %rl(%llc%{s ‘which is a
n ri ation

h i nval ves tion o
affragiFristic bigrhemieal phePPtWE ofxtIesn a specific
PARP gimhmﬂnmmnst hat regul ates the degr adati on of
[0077] pbﬁ’ﬁ a%llgent ollf‘ e rgeélgon oln QDF‘:thB)???% tho? %I ARE I do a:te%tdggasecc%lmlprising administering
p 912y {biOHAn peep 6@@9f aestapeniipadly effebtyfe AT dn greanicvwepmiadarogpound having
pﬁbryﬁ AlBout Bi’c@ﬂ)@ﬂ at@hs}/ﬁa@hﬁﬁ%@brﬁﬁﬁ I btypref-gl%d e%@iﬁ?rﬂe?ﬁ b and/or its

nz i cal ext.rapol ated to
%rf:{errcied éaxrr% rg)%e(n% ﬁ%me 16163 éiov«i W eﬁeé%sa é)égﬁmagﬁgﬁg f?r%ogral i§ cﬁ%alble of binding
t e Ffelmn93‘hm01Ptm hpdmdtm Ginc fiyfgerRARRe PARRB 1 pizyrsd apH @férein said organic aromatic

%hmteleem dSHatl ERhabififies bilck tnAQPys l;ufé&n%h ééémlvfﬁl ARALAGH the
onsmy? fin ARP-1 (Kun et al iochem stry

ch; arg &z)uomw,g}laeﬁimlugl Y¢ ?fﬁhefwélﬁmgngagéé{ei}@qe ef the Zinc finger-1 of
SPARE-1 Whﬁrswhen kridxirdngitiyy cogipbuad veasink bl hfttd’ﬂ@:ryclic deg1¢ohffamﬁg a hiyfogen atom, said

amgrygesqlggcgmgﬂ.ﬂ;@atrgogﬁng R,ar gi nine residues in both Zn2+
ers In order to oint the ATP site (Bauer et

[0078] ai\/anousl %RP rgedla% plsea%ge bg@e@nmba%@ecﬁgcgrdypeﬁ@wqmg aélier@aé go)mcal cancer,
Witialodancein $plds i anenib, Ghlebcﬁlcta:ﬁxgbrnlblzmﬁerBe&cd:rj’boZd’Izﬂtelf bdig Bktastasis, adult CNS
Sh ﬁmﬁjr’sg(l,hﬁggheﬁ\qse%élgg%?rs Gb%%% E@E«Jr %’Qést% +sease -E%r%rc]a %anlcer childhood

ar macol Can reac
» Nepgredglin 'y brmplsmesqglen prigectuen qgnectaTRymettind) canpen wophagys caser, Ewing’s
well (e- donors) (Wuods, J. Proteomc Res. 3, 478,
2004), the ATP "site" may cdurdentify sites of
aromatics that inhibit PARP-1 via reactivity through
arginine-34 in zZn2+ finger 1. Thus,




the PARP inhibitors of the present invention may be
identifiable by their interaction with arginine-34 and

whevetdssad |y i dentifiable by additivity to ATPPCT/US2006/022907

i nhi bition. The arginine-34 selective PARP-I
i familpoftonss, of cide, gaﬁlﬂaléﬂk:anb@\@mbinﬁﬁhaﬁlaﬂm&ﬁd tuﬂhbrﬁ,@ﬁihbiyitestmal stromal
ORmb i BRtatfs 509 RPxl Lt

m 'Hé t%?&%k@h&%@hc eds oé%kgltl d? '%s% K%poF]l rnar l¥1dn%§l cancer, laryngeal and

cancers I's a charact I'stic

PROET/RAS? ST eftfi B hopyiRIs U T B SEACES, §id)drpy§ leukemia, chronic
Qyepias e tdukddfia, tiéhid MyeRRilIE@ENi4, Sivel cdied: hag c&fzerﬂﬁ@%ﬁrﬁiﬁﬁa tumors, Non-

0 A at e ris r| n
e N A
aﬁ‘B@ﬁ‘f‘e 6¢Salaﬁm® Plgiam'acasaéPa@mtnpseplemdeerh@woﬁgstoﬁmmw davity and

t &oﬁb@h@eal%ﬁm&&fsfé&ﬁrc&ﬁaomnaﬂc%kruﬂhcﬂgné Qhdr bl eané& §1tu1tary tumor,
pre iment,. fornul a and its

5t STRSRRY b it RGP G e
a?aemét hangopykinsactel sonwelpainh ekiofandei, stokhanly cankee testlcular cancer, thymus

akagel) k@%ﬁ@lﬁm@phm sdcREA, @%m‘aﬂa&bpﬁﬂ\faf QDBRL ank Wiidehdd8m's

PARP- l? nme and wherein said organic aromatic
cOMEBIERYAEE el ectron donating capabilities such that

[0079] | PARP mddfated izt onlu&yasm@amaais Inl canicert, eifaminatioh tdagehdistive diseases, CNS

p@s?e'asteé !LQJ)I%IHQIQ%ES%Q a(ng glifdl @iggaé’é &%Mﬁﬂéﬁf\/m’[ﬂgc} %&)Flasyde&r'lbe herein are

t he SP ecific artgl n| ne- 3 resi
ofopsagig 1 the el W&Wllglﬁ"f?fp‘ﬁlfedﬁﬁ%ﬂfoéenéo% SUPREORBRPHII{ES epthods 0
hiedaeatiee PARR Bedizied Gis@ga sadhias, Rigal disdatet.r DGL O 184 @A) digg@bsthre, but not limited

{fgp‘?{{)ngrglﬁ%}&%@%ﬁ&egwav?rg 2( Cl%r Qso SQIX%?X evxrusgt?}%é 1 aL? Qimﬁ]rgﬁlt?me&alovuus (CMV),

t bdangeee erinepige el HINc| ud| ng adr enal cortical cancer,

[0080] a0i@t: PARP @R dinte dNe@Ed drd; bid B Windsd t6) il IBmAMEY b&RNENder, arthritis,
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short stature and di encephalic syndronme. Precocious
puberty and growth excess may be seen in the foll ow ng
condi tions: arachnoid cyst, "hydrocephal us,

hypot hal am ¢ hamart oma and




germ noma. Hypersecretion of growth hornone and
adrenocorticotropic hornone by a pituitary adenoma may
WO e@l18587h pat hol ogically tall stature and truPCHIUS2006/022907
obesity in children. D abetes insipidus may occur
[0093] s Ecomeprefyrrdd embadtirhehnts tieet disvlerp pihewz sl pBpheid ¥steamsncluede) g e Haglin's
C Bhila, Ao AN O Scerdid B £t RS rpno BT B QTR POS
traunatlc/surglca injury of the pituitary stalk and
h¥rysetes of Q¥ e%eses encephal opat hy. Exanpl es” of
[0094] N Wher exirhpddd af ChSdisensed iadhalk,ibat aeH HOied &, ﬁe@t@&’@&nefﬁﬁk& diseases, drug abuse such
eﬁ%{ﬁgﬁ%ﬁb@%t&gﬁ){elsﬂ%? 1 a%Chrfl?A}gIaH% t(a),gul?eodisls‘ecf‘rﬁr%eﬁ gr{cgp alomyehtls transverse
aBpaie gepeliretressenctitidiseases, Brinst gor iiam ovigeiiiuspdedsmyelination, progressive
c ﬁl[l]lﬁﬁbb@l i@t efhatbpatly Siinar s Rsphic LBl G dHaneT)(aRER), myelopathy, and
(m% hp&#gnss ndrome, cystinosis, diabetes
S % oF

i nS| 5 atty acid netabolismdisorders,

[0095] g sa@{ mgf@‘mdamb@lmh,éhe CNfi dipeasesdncBide Pridonspihditeese, Alzheimer's disease, cocaine

da}ayedgrgg@lﬁaﬁﬁen{a%PD) glutaric aciduria, hurler,
Erlei hei e, hunter ypophosphatenia, I cel |
K F5Bples of neprodtgeneratiyg diseases| oo chain 3 hydroxyacyl CoA

[0096] dEhy@ﬂle@g@ﬂas discdef inclicaniyds(L GHABpnt ilvyrsiosdeiede, 8t 0¢ @gmited to,

dihBRASES dls%nﬂ%ldggﬁé glffum%oﬁbﬁqswge Hfo%x@s@we supranuclear palsy (Steel-
mar otqeﬁaux met achr omat i ¢ | eukodys

%}s&ﬁp&egeﬁﬁ%ﬁ éﬁhy Q&'@Eﬁ&\d{%ﬁ& pgtor neuron diseases including
N egyogephitladig bdl@qms]’ﬂegﬁﬁaﬂm piiaxids, conicq AnsklGlegrdraiofiALS Parkinson's-dementia
Y H{n{pﬁﬁ of é}lﬁh‘? Q &@J sgﬁﬁglﬁf‘péﬁegégﬂalmso BORG tcgﬁs%f&?aqg P!&H&Jogg disease,

pyruvat e rogenase I end

S TS qﬂ}%ﬁ&bes rgeﬁ@fpé)greéw apbpsiy stgasm%al degperReh Yedhadorigsepta

( tibeaderspindcaelilar GyxisltypsEInd ol%ﬁﬁto@éf&)klﬁr €R61Biatidng) GSlles De La Tourette's

\r{r%iéeg%geﬁlb%naﬁng Het%dg%ﬂb%ga%lg,gslﬁlg algl 1noba§?r Srnuscui:rilr %%% D Kennedy s disease),

i priseerelpieiel sclereit Bailis] spestik earaplsiis, Weadniealtmun dissase, Kugelberg-Welander

ahlﬁl:h@ T@ISEBBS dEQS, SanddMuls@lsd] @8R s @ﬁ@ﬂle@se Wohlfart-Kugelberg-Welander
efici encg/r%SI ascorhi c

dlseta <. Spas os?arap St ]I;r%%?siuve 4 g’l?cahlf:u%g élgepgaiqp%/t@f glﬁicpg}on diseases (including
d Efehtefeldtlekal] GespmoStivslea-peidinkmdiscasalrmi dnil fual Bindielinsemsiz), Alexander

c Hl&ﬁde%f'ssdlseﬁy %ﬁ&&ﬂéﬁm@atexfaﬁblé%smd ht%@ﬁ%l@nglefn@sliat Yatt@tfdiddase, canavan disease,
oxi dati on, di sorders Ucosl al act osen as

G e a R s G ok G M discsse, Kennedy'
d éibepar Koglebn ds@sedliefvy bade damentiagMedhadotlesegtobsd@erisginocgbbglio gietia type 3,
SIan[lﬁg §:le§id31§ %ﬁ’tﬁ)le sm a@rUﬁ) dflaﬁcﬁ@tﬁl aseelgg ‘?9&55‘(19 p@ltzlg’a‘g‘llléDlsease Refsum's

henosi der osi s, hepat ol entyl cul ar enerati on,
hitEepieceidn s4iseats ﬁb‘E’?’%XeF N&&I1S&?8Teﬁ§ﬁ@1‘ Bisceser Siisterfeppgson-Olszewski disease,

hmeerbesaiorsﬂm a, hyperinsulinism hyperkal em a,
hﬁ;@a%{ % Hen, J;%Q'? Loxal uria, hypervitamnosis A

olal dem a, F( cem a, hypokal em a, hyponatrem a,

[0097] hélﬁgﬁfﬁs&g W{yégaptan thj: ﬁlgtbﬂdp of t]pe@gqsgxf inypaton qlc@éf:, fyet are not limited to, disorders
d&fldlcﬁd:yeﬁﬁyrs, bllaﬁ&ﬂ ﬁﬁﬂélﬁé’ﬂheﬁﬂ Gor dkabplin6Britis CHYEH@E)| |p53elonephnns renal agenesis,
ei sease

B oS B RO e e b R ey G psmction, b
dixsembeand eniwehassliyoespadiat, b@qteem@/promps, @trgrynalgnd peripheeal abscess, benign
dbrS@ﬁ@@per&@hﬁ&nﬁ)éHﬁd’a&[ﬁ@ma RBRRIGESI dell BYindAB] Witd¥ AL MRmia, and

% c}g %ndr ome X, mucol i pi dosi s,

1866 PR @ habri dosi s, N emann- Pick di sease, obesity,

oFEvinples efaespiaationioophes r ansferase defi ci ency di sease,

[0098] o'ﬁﬁ&&ﬁalt@fdh@asespﬁh l:(ﬁ‘igfﬁ@ns il o ¥l 5@ %lhmgédstg gﬁﬁas chronic obstructive
g“éfg yria, erythropoietic, porphyries, progeria,
Y

Jueresd& Jal BACECingrzgy %dﬁ??ﬁcﬂ‘ﬁ%%‘égaécm°%3ﬁé“a§’9W§FlbW§m°m large

r ¢ell Icartmmas@s’td Hibfobis (IF eames, eighyging rwheldz&e a8 onat Alyp&@EIXe, pulmonary
d

f?%ﬁﬁp?f“%%ﬁ‘?. %‘*’5% ALl aBn i LR eccpior el puimoncy

ubrey W@F@% lapgripflepgnationandallengics andspifaptaps dpmwam, alﬁelec bronchitis,
V%rnlcke encephal opat hy, V|t$n1n A deficiency, vitamn
B12 deficiency, vitamn B dé Fciency, wol man di sease,
and Zel | weger syndrome. [0090] In sone preferred
enbodlnents t he netabolic diseases include diabetes

I T




Exanpl es of hemat ol ynphoi d system [ 0091] A

hemat ol ynphoi d system i ncl udes hem c and | ynphatic
waele®easwss A "hemat ol ogi cal di sorder™ i ncl udesP&r/us2006/022907

di sease, disorder, or condition which affects a

h éxvadhoqouastrestieone dishlt brepthing) igpeded andiebsartadddugi eiaays hd&oosthe test for cardiac
i mmag %uﬂiomeo%m%&qn BlSa rehratf) @Qutéﬂe Ditor PASAG Hdedhne (ARDS),

h aberrant hemat ol ogi cal . cont ent Ion,

E?( Imipptatongf cofain drugy High T afeneRng a?d&é?l@swmebwaaﬁlgs%%aé%othﬂ drugs
r s Ublgt rdatngfstppaveinimniar tidhydaniiv (BY T)acht #ie bdniini@itatiehE BldhdIRE a1y tests,

t En?a"ﬁ{l @?egghéton%qs &@%&Bme eﬁlq{e%%ﬁg Faitltj %ﬁkrgcsrhﬂﬁlg Ql%c%a?eH %m% surfactant,

anem a. hemsrrh ]g c ane nem &
a Aestrosd vbiquinepedevels, o chippisrrogchits; %ﬂ’é’%ﬁl’%ﬁstl c aneni a,
aERdples ASBDEIR L LRm NI tdritdBysmi ¢ 1 nfections such as

[0099] n@’h goﬁlers Eir txﬁgxgﬁy% na?ﬁrftgm inc uye dlseasps otf{h vu%v V\Ig[‘g%as ceoévg}r( uteri, corpus uteri,

er viruses I C anem as Cau Fow
d Elpriandivhe spdovarye Repe o B PPy indyeadreal flisespps emém fallopian tube disease,

a Bﬁﬁhrﬁilseﬂé) |léi'(ﬁ1®'bﬁ@ MiuSinouk E‘}fsﬁ@ahbdal‘éﬁorﬁp B! @sﬁ&ﬁboﬁrcﬁﬂnﬁ@ parovanan cyst,

t ic.le kem a
e S e Sy BB P R PRPL o poplsms,
aei@tﬂe nmpbtsrmmmmdyltqpbsmseuib@meapl(smwmqvgrwp@éoylaenshmtasm genital
V Qéres; ihMHRPQERA] i3St €on s%ﬁp@@ﬁyatréuﬁla aﬁ&%ﬁ%rﬁe (tli%lnjcalmsw uterine diseases

chronic | hoc | euke

TR a1 RIS A LA ST L —
assplasnat walingyprolapsa mterimongas el utarigkincefsiohj wagind 0sdass such as, dyspareunia,
h ﬁcrnﬁ%%olpc;s h@él@c& ﬁ&‘m @aglrgfﬁebﬂpagﬂy an s %gal gllsc%Qrﬁéj %dsbarﬁlﬁgalgls or

as transfusion reaCt I ons ‘and er | astosr's,
ELYRAFRVEL il s T POaET b B EGR S nggplasm, vilvit, and
NMbanfidiads) gidap@érithldiskuesyBlcy bi @ogaii@NdbAGmaltiby a@dtOfchital neoplasms.

t%m@? ﬁ‘a%@ Cmeé”e%até‘sta;Qd di ssem nat ed

i nfections by parasites
(00100} [Ehﬂrfhsagiefpp%qm%ﬁ aﬁmal heinelade, tungreindt Ewitddie ARididymts; eohitshopoplasms
p Qick Q;U]beﬂik. ne&}ﬂ‘dgmh yﬁ&ﬁtﬁ REPRkEMnd Ece@@:gl&] nebﬁlﬂﬂh Abrhaocele; genital herpes;

h}ﬁ ca énl%‘e pelﬁlb dlsﬁ%ses Isugl(l:%sgbg arsutls F‘%})os dlaii-sgpe{[rome disease, penile neoplasms, .

| ylﬁwﬁ@d@ﬁanapisylrm%@eﬂlaeasw pehry.opesiatid Hypqrplasiayerosthitic troplesms,, and

n]dx%ﬂﬁiﬂﬁ 3B day dYPncAQGcHSY, lelsrpﬁ»lrgiﬁua and 1mpotence spermatic cord torsion;
C.,dl se

L;}%é& oee: e?e t%ulf“h‘{ﬁiﬁgsl sﬁd&&% E%Etﬁr:gmlflﬁﬁ’écﬁleﬁ |a16dSth§1¥ulalr 9Er?§Iﬁsms tuberculosis;
n mjleoce]p,squggmthlydmph@mh ag ndgdnitaipmatmatities, and urogenital neoplasms; and fournier
abpetyel i ties.[0093] In some preferred enbodi ments,
the di sorders of hematol h0| d system i ncl ude,

nGHYBES Glarsiozaseuiendiendels (CRY oni ¢ | ynphocytic | eukeni a,
[00101h i cad@edsiulae disoydeptimiude thyge is@liastha cankeii@nphie SsciiniddNGe caused by

d ke?&ﬁéi@nsof L‘IQ (Rgaﬁ] Eﬂﬁﬁle?fﬁé{ﬁ%' ‘tﬁl%‘arg Ilot %d% Aoy roélp %r&qg/ "artery disease,

are not limt neur od egenera lve
o PRl tpemyseRsfitiss dronicapyaraFitis AR nuloRriqus ) P@n@% hmfagn@
s edmlmbm@npeapheacaﬁe@ ddess@aby) atorél aﬁgﬁﬁ@w&ﬁak Ry &kdidl inSarction,

a@cp S s%u1§rqlasn¥ gamaFey caﬁsetgbeyr@c{r%lac etstI cn 1% d)gascu tlgsu dclafc’n%g%sc’:auséd by cardiac

VI rrus- |

p @gﬁse"s@oe@wwhm ipfidyelated ¢oe@1@@ethet@whldw®mwnyy thése pfgomdinary skill in the art
I wmhuatutrvgpmy@mf{cus@&flor ttvswe Wsmdge {o{‘fﬁghl\eé}ra ot a%@.@a@drﬁgs%gtlally, but not limited to,
a ri.ti.onal metapoljc. djso
iRt p b b ThapBt A o G e ggion OVS
i Aisdases| mclmiey dtierrsdarosti swabmatonyheiditer hwcaldis édmeion, myocardial fibrosis
c Qe@@idﬁ? toa'QlUﬁﬁ,hezﬁ'tQﬁjsea%Q mygﬁﬂﬁ[ £5bsR- WIWHE&C%% Blflmary hypertrophic
éodeg n?t i ve di seases 0964]’@ bJTr odegener ati've
dfa§ 2ty g froqipRe “sdf“’nf%ﬁ Bt i nvention

i ncl ude, but are not limted to,
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Al zhei mer' s di sease, Pick's disease, diffuse | ew body
di sease, progressive supranucl ear palsy (Steel-
wo@aassssdn syndrone), nultisystem degener ati oPCT/US2006/022907
(Shy- Drager syndrone), notor neuron diseases including
METEORSOF TREATMENT er al scl erosi s, degenerative ataxi as,
[00102]3 Qﬁet rhe@lﬁhs ﬂ?@vﬁ'ﬁﬁ bﬂﬁ&%ﬁﬁd’ﬂﬂa? &mpﬁée%iep @ﬂ]ﬂsﬂaﬁlgﬁ]oﬁhquﬂﬁﬂﬂds @f formula I, IT

subacut e scl er osi ng. panencephal 111 s,

of ﬁl&l{ Hﬁerge aylfn c@lg%eéts B cpmouids, can algp ‘geeaég%ustered in combmauon with other
S manamése IThH)}hatd’Uf @Srapythat EaRIbY cqddoinises iwite tha péradtidons of the invention will
S EJpElﬁlt ﬁ?ﬁrg Ex‘?the g)ﬁ(ﬂ %H]]% 8‘% &eggd M&H@l gle f%%% %ﬁ? acute myeloid leukemia,

di Sease/ spi nocer eb at axl a
oFI=PEHERE %@é pratodimiens ofd@g@ﬁ@waf@éﬁgsed igicpmbingtignevifhgadiation therapy,
TmUﬁoebﬁaearﬁlbdﬂily SeAe chelbthdaayy, &Mﬂ@ﬁ@&dﬁ%ﬂbﬂtbﬂﬁ o@aﬁdoﬁnymanon thereof.

[00103]S Rh Q@éctl‘e% 1@3%2)u11t o?tli'le Hkﬁp g}rll)a{ors&}st ar nfsyeregi toa é1atlen¥ greft‘erably a mamimal

eral erosi
p g}dme@q gably\péw@pﬁ tp-affiest £ phqmgolqglcg@a@@ty 1nvolv1ng 1n111b1t10n of a PARP enzyme.

K!All ekl @AEP MbibAde khe gie&ﬁﬁﬁ\@ntloﬁ_ﬁﬁy &aﬁéﬁﬁn £t BB Feventing a variety of
dho i seas fam LI al ast

1Fﬁa?e ntd il aSéees Exfhag TRMTa 818 Ida gggg@tglg frng géltqaleage or death due to necrosis or
p aqoatpsaq; eeggbrl 1sqbprgtg prEiggeigioniniury droemddegenerative diseases in an animal. In

| Qddlﬁ@l@ @&%tﬁ@s QQﬁ‘)etﬂPééent ﬁ{?éatl&rclaxpﬁso@t: §s%@§>%at(a 'cﬂ@ll)\}dghlglgdlsorder man
Creu nn- St r auss| er - Schej nk

f e
dfEBRE 2 nl%”ﬂl‘f’tﬁfmﬁ ﬁ‘i‘]leffe&‘j("ﬁ Fm‘f“ﬁtrﬂf for SARY jrbibit fofhe anige )F &Wﬁésrml the
drapagds of e peyeition chin deamsdtp treayadter ajdhd @dibsaisBizadr chemosensitize tumor cells.
[00104P ﬁll s%@éﬁb%dlm%@f 'th@ plteﬁh%ghﬁ)ﬁ ttl?esﬁA%P uﬁlﬁ)‘it&g &n@!a s@@t% %t’lmulate damaged

canavan di sease, cock ayne syn dr one, cortico
I BTERR PREP 1B ACUrons| RBFreRE e Prevs BIOEHSOdep aeration andiqy PifaF w&tlr@}?gmal disorder.
dTePaRe inhibeorn 2biyit BARE sedgand, Ko hbesetli Seaatng nk@mssb@diylage

a?ﬁ@cﬂﬁﬂlfdam'éﬁggﬁ’ﬂ? ﬁJo% %rpclgr (galrdS ovgscglar dssQals{] gcgt%lra? 15816111{{1 and reperfusion injury

?rrnélspg?genpgrvk fillsﬁg@ﬁ mdp@’é]&SEhe PP@P P@@é@}sm s mebﬁatlh‘@pﬁon can be useful for
Dl:r&&@&ﬁr,dlaM&LdiBih@e PaSOAEe danﬁ@hiekuﬂ*@x@ r8m Gdr&iRA%Bomia or caused by
P PRt e e SRR Gy ety vt for i
desrdigypicglar dEszrd?fmebstGCbﬁorrdth@xwm@p@smfg ofi icprprmryertery disdase, such as

[ M}leralﬁﬁfgﬁﬁf)&toﬁi b AR Kalchi@Chydehah N&ndTBE 19 ga%dl&farrest cardiac
| nvg?]C ion include, but are not linited to,

r
F&5$Cardéqgelﬁﬁ ureters, bladder, and urethera.
[00105]:@1[311@17@&#594509 the BARP hlhlbttqr@p thg ystenttm\ﬁntlop y@lbe nephriedticager, and to

r ﬁ@l@ienﬁgg 511@1%& &em&ylgﬁlgéma gﬁl Phe PEA‘%M&)B%&E &t t*ﬁ' pqﬂc%y invention can be
dj sease, nulti Céﬁtl c_ ki dne s, lowurinary tract

o8t Faﬂ}&ef f‘%ﬁs Bhchdermyalsg glgf)rfl]@tﬂ:@/ alghtam%rﬁpléggmtp agents"” and "anti-neoplastic
hygews b &dliegsyplehideR ARH ibkiibi@rs optholtationtareisefil idr tradtigf@hceRNnhd

p{%ﬁlbs‘éﬁk%fzﬁg ar@i!%§81%§x§sensﬁﬁﬂl 8o Jef?s%{, ?a‘ia%rshype” rophy, renal

carci nomm, tranS|t ona carcinoma, WIm s

00106} %W&ﬂsemlﬂffe@ﬁfeémaﬁa ingfPaserib HPED A cRcious cellsipipEs effsets of
I €&pbighaic yadeiiGe &Blﬁ)iScaquﬂ&&}neﬂﬂj)ﬂ)tdcﬁS@hErﬂlﬁf %Moﬁh&&arﬁsﬁlﬁers activated by

a{ﬁg lgc%nrga etl% %1a{‘1nC| uga?fs xgr1t €s o S ra act1vat racF osen i de, but are not
t A SRS Foe Ve Bl

pu R
ahl@if?é ésaifhe fqﬂemag na@j@rﬂe@d?u@m@zmﬁ%mﬂmsonmwmm@l@@dl% etanidazole,

C ﬁﬁl@ﬂammrﬁyaﬁl aerRO€ 6o, CSN4Q3 NBHR RBQSY@t in&)tlfldnhﬁeoﬁb@mgo@g);yundme

RS S oot e p e S 8] sy,

i ﬂ@ﬁaeaswhq@eln@@lynﬁecme apden ol dadvaties ficoumd. evel s,
[00107ppﬂo[5@ﬁﬁﬁn‘)6 t}QfaQ}n@b@F(Q Rspkdrd &ﬁpﬁo@pvmﬂ!alyﬁ@t ds Q‘% rﬁm a!c%to%e sensitizing

r urfactant deé | on, ronic
b?%‘ﬁc%i“f’ﬁﬁ? %&8@%’% Fdtopsnsitize hnc “8? the folqyyine, Bt er poifiped to:
| Hpedtedpgnd dotystves Bloedin, biagpablynwa y@ivataelcNRes) thetidpephyrin SnET2,
2 nstriction

| PRl BBk BRESoe Hhhttocyanin, and
s‘}‘?féﬂeﬁﬂ?éuy(e analpgd id-ler vatiges PBE‘? @fe.certai n drugs, such

as aden03|ne and adenosi ne Iﬁyel i ncreasi ng drugs, and

ot her drugs g




for, e.g. treating supraventricular tachycardia (SVT),
and the adm ni stration of adenosine stress tests,
WO njoansisie respiratory distress syndrone (i nfaP€T/082006/022907
RDS), pain, allergic rhinitis, decreased |ung
[0010&% lRIatﬂlaseItsalnetrs cafl BCddedsseebd iHdosfuictignathlaeeab&itically efebve B&nt of one or more
RBGARD anm : .
ferral e g(]elﬁlllbtlta Sﬁgﬁ%ﬁh@ rgr‘gisq&llﬁéﬁg fngifglrtogéé‘?lgghg’gn%ﬁ%e ncorporation of
f Sfipssasifipatsiie thy targ%f”é*ﬁf\ dphipéters whisheeatend the flow pfcheappugies, to nutrients,
Vv agfi/dd axyg €t the )ﬁrgdi o@llsl Slnﬁl@ﬂl}p blﬁmbﬂeﬁ[tizers Ir@ﬁl&o‘lﬁd)vﬂﬂo tndieRe the sensitivity of

3:8%18%681% géﬁg to%%e 0x1c, ef Cti c?f 8he|m§{r1]'§pr ekl)tlc campS eade eExegvlgriyl geﬁ'lotherapeutlc agents

ditheerar s us¢den epmipaniion W’lﬂ\ﬁﬁ@@d@“@}? grladebt era ng limievey, adriamycin,
S @4riptsthe6i, Siﬁ(ﬁﬂ)@f‘&c@fb@ﬁlﬁﬁ%r@spla% Hﬁ){éﬁﬂuﬁﬂ as¥gtel, d@;@glblgﬁ | iMibrBeron (alpha,

[ lgfl anma t) glwgase gl ri osis; enltia neop | asns
s & Suma) e P tﬁ“ﬁ'é PRGSO =0 RS oﬁ%déptf’pé’?ﬁaél’ and
% é?gxamncahaeﬁﬁttas melogsandl Jeaivativesopthasme., manditiopyvelrer herapeutic agents which

n @Qﬂule AR cofNidRnWEE b BARDERLAR inARE BESire ﬂoplgn%{e& {ol i Frdorouracil,
xual %sfunct on_such as, dyspareunia,

S B AP P TERES ouiegh PRt 5 s amien Regfluorocarbons (e.g.,
C EluosokD 4}, 3,206, BW D aakiuii chhnnklplpeitefs| @atayfyliie dafmEitdehdss compounds,

hepRhpRELLA, pEberi ne henorrhage, uterine neopl asns,
uterine prolapse, uterine rupture, and uterine

i nversion; vagi nal diseases such as, dyspareuni a,
FORM[HJMHONS;lRII[SEES\(HQA]IﬂMiNISTEA’DﬂON ANDQ@'EFEI:TI\@M)Q&TB

[00109Y ﬁ?(l)tﬂ:lrg esct of\ﬁ%%kesi L 1n\dent§ % re&}atg%d fo ‘fjaﬂons cfr&utes o% adrmmstratlon for

vovagl nal sease raur osI s
v Biaizapseutipnl epmppsitions pr cmpmdaé Formla l, i rréfegred ggplpdiments, IT and/or Ia,

C 8indl ipRbirddbffical &ﬁhﬁi}oﬁtﬁdﬁ@@ﬂ bd @bd Wh&easQs m%gﬁ?ﬁth@& described in detail above.

[00110&)&(‘9&0&'@&& ?f%k): ngl(r) L e?retler(rﬁ(si Wgcr gxlileraoﬁf %ng}r)rali r?\ég%ﬁm prodrug and/or
They ‘?PI aeyred éo igterodnverhie ltﬂ@hemg onkeftea hdnsgzsnamm Irhm: IsLedtler the uémpounds or
atheir ﬁﬁ%mal:éuﬂ&atlf shedp@ble Qa@tb %ﬂ%%e‘ﬂ lmsdev&&‘)ﬁ% b ¥ RRRER §s@§h the present

suchtas,F eni.l e neaqpl asns rost ati ¢ neopl asns, and
g?nl I%Ih | eh gIOSBIin%um Wdlmﬁtgﬁ,,rgxf 6%%@“1 n&@ Pﬁ ys in ngrfbﬁ)@%on with one or more
hy@WGMO@dS pmih eretor inprt yther fems. | The choSeas esy ieUfatuasd together, in the same

b @&s@%@ ot Sg. 1%99@:19(@ g{p&ﬁrtor@ %fep &b&led&‘%g&é%f I:t)ogvgg}ltcl % dissolved ina

asns, (ﬁg | FTESI s, and r| agl S pros
dPYERR Y cich fpm ey epr*a%‘{az?f‘fncaSFg?B Ppb 585 HVO C5RT tRRtSpRpositories, two
neblpt,asn@psuls) d taplensd atiquid fsy; disedlgi@ theQatid® X padket @y SofwdrGhd Ouid for

sgggwggﬂwg¥ﬁgp&gunla and i npotence; spermatic cord
si on ernmatocel e; testicul ar di seases such as,

[0011113Pvﬁm&emsa?wm@?oeﬁ}nﬁtrogs of 3 fiemmownshof Sty L, ¥rerenfiriad erahodiments, TT and/or
t Hbﬁj‘d@ilﬂthaﬁdcﬁve ag@f W% etf@ﬁveu rrmeg@a tdngburdi $HB8BSBS8ns %ﬂmm@&md may be

NN AN T

dP‘SV@Pfd%P@sd“@WS}H E{t@mm]or éﬁﬁefomam@l be Yawwletbdain segtirate nide resg, two creams,

| AppddittRied, RBISIE tik SHRREE %bfehiﬂ& a ﬁc?ﬂi iy dﬁszgQIQeU[%@et |a%§cﬁl§r&1%wder and a
rf usi on of the heart. Exanp es

{l%ulladrfg d‘l:sscbw?gqge‘}éwﬂ%”[ ““imted to, atherosclerosis,
[00112b bryrisalsplis azerthosy of thd iivesag eionsgsuainas] formmingls sqdyamclwtaddutni, Salcium and

C Rhh B 1060 S &bk Atk {nSTudRAR vxg:fx %&L&J@Bg%ﬁ z)cleclllg ?1&:#13?1{ Xrochlonc acid,

h trophic cardio eri
%ﬁ@}’mmﬁa‘f“&%"w@ﬁ@ Pﬁgm&@ ef% e ?—FgﬂoE%ﬂ*@?Saﬁonﬂ%ﬁlé,rpctplmﬁsulfomc acid,
c&etiti aoid Asroauiic atid, bucsisic ecid) antvgeid, mud;eead adly melaraclt, @GricdcidSsdaric acid or

Cé!llgb %Y@?&éﬂhﬁgn Ef "d%%&ﬁp QI?Cng%t I g%e%gn den oar‘lrc?ﬂésll.% a gﬁi%fy ogrc‘)up or other

car di ogeni ¢ shock I ons
b RTRSRR PR 6(§1éef‘6‘1' m@rﬁ@hwa%cyuﬁgﬂliy [pgeentzplerapdtiqaysplt wigh inorganic or organic
Whiss hExamyled afeuiedhls basid Giiciu@dsofifim (Bj?drdxllcfo‘ SoRsstaiB@8xidDardirRia,

h(%@ﬂ)ﬂexﬁgmﬁ{eaﬁlg}%loﬁéxyfa%hne %n&éx%lle lethan tarmrxlg gnd trlegxiartlo?agni&e.o’
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ti ssue damage related to PARP activation. In sone
preferred enbodi nents of the present invention, CVS
waele®easss3 i ncl ude, atherosclerosis, granul omat PCEUS2006/022907
ocarditis, nyacardial infarction, nyocardi al
[00113?%9?[05’% f’@mgsér@@ﬂdhq gwmp@ndﬁawhnmlfa’mulhte@:etdﬂyj bs@abi@ing the active compound(s)

Wﬁﬁﬁfaﬂﬁa&uhcfallpz{c@e%{aﬁle Wnﬁé?&\%‘il khd¥Wndk {1‘1& b R IR Er%l()jle the compounds of the

hyper.tr.o c cardio and. chroni_c nyocar

(B R Gl e S o s 7 bl AR50 iz feenges, b
medngio dq;ucb,rggm sgiepk, dhyrrids [y@wilansy @ichddhs, FRyirs CRRGR, 4rd ﬂleﬂlhé? for oral ingestion
ag}"&l Iﬁh&cntt {o @E Jcré%[éd oéucltl ﬁ dﬁa‘ﬁ%%ﬂﬂ@ﬁlﬂ&g plta.%aqyutlcal acccﬁ) Ciible carners including

Og g‘ﬁﬁstt ei r1 preferre
b8 dipents,of fllers. serlf epequiymedin A HaiPTSIAD-iNidE Breetidrelvents. Generally, the
t breapided the Tiventishilide inolhidel hﬁ{)ﬁﬁﬁhaﬁchﬁével@ ﬁlﬂglﬁge&om about 0.5%, about 5%,

CQolof'thqU%,er 8de /e %r WOﬁtlgO‘;' 'EB ?lﬁ g(p/gsa 0 /S aboBth‘zgabl?LE g@t; %r&l())out 90% by

Foriehs R%ﬁep‘Ptél, Commslﬁ?w altal %@aga@mmw@m@uﬂfi@w ®mirqide a desired unit of
cémpeund of sone enbodi nents of the invention can be

[001 14P§§Q%IJS gus‘ﬁe%ﬂg - grfl%{//co% aﬁl c%:);%']ongcf g E@%&lgg ﬁs}epr}?eé?e 3 Woggnrgr%g lIIoagcfa/Lr IIa with
t Phaﬁlglgqugqqﬂ}aqcpqpﬁble orcipignts, gwrb areuipemiinghgmee ., mth dddBbsef\a wetting agent
efefee Iéhtlﬁ/rﬁlyﬁdﬂa@ﬁlﬁpﬁ%ﬂ ﬁo@@éﬂﬁ‘faﬁﬁflcoﬁhﬁ ad oGS &o[bpih%):iggrgsr greéeﬁmtlves

patient, preferably a mamua
ﬁia"ormﬁa aa%thf/ % human, to affect a phar macol ogi cal

[00115] nisprgg Wodlmwl ails nguoh-ncmedm's tdlents oy & r&AR tehrimy e corﬁs‘ﬁunds into solution,
S&iﬁ |Eb foF> &Rﬁplé rtﬂ%'pp:ketn&:r 0? la%fe hﬁcjﬁﬁlhpﬁﬁ&%mAI{eHﬁ{%fy uglonsy sug Spensmns or

in treatin preventing a var
cFr Prleli‘aﬁ‘&%efgr o %Eﬁ°ﬁ’§1“ah%iﬂaf&11°nfuf% h“e“sﬁija ﬁ%@éew@ste lipdiseropl
fprq_mqa@@ls Ian)dalnmgmetlnﬂs ﬂeatﬁu@ﬁosi)ﬂesl’f&(}feﬁtﬁlbrﬁ ofQ condition may be used. See,
aﬁpﬁgrgﬁé Banghdol & er ?é\{[dl %ﬁeﬂ] Bs 999( 1965PA54 %zolscei g EHJC w ﬁﬁcad Sci 75:

neur o g@ner ativeé i seases 1 h an an
cHp IR ES 7 Brincomeratsd kezsivhy refpiensnt iesndsorny alag beattsbedis ellitogomes to
t dmeathea cOrdyoatikiend aﬁﬁtﬂhﬂir sﬁﬁs Sﬂiéﬁjcﬁr Cblﬁpoﬁﬁﬂs aﬂmgﬁlventlgl%nay also be integrated

ef f
?iﬁﬂ}f%lhst?%fﬁr Itggg% echeese gu r sa d e?]sm? o§ th FrFath ﬁaélh’@gﬁtblwﬁagon

gatioppaddericerppliangp mb;eﬂawscenbnt wpilgtost cancer and to

[00116]rmdmm&em1 ﬁrdpzlemaf fofdi@l ﬂR&S:@rﬂ%'ot)t'al%@i ok 1O ) ehtsoptl[ngtgyl%ﬂihm 2
uﬁlg | ment. s resent inventi on

OI‘ S C g roBessug thre ofsr ?mlle%flféer adéiﬁlﬁ élgta ?]eéltajllh'gﬁ§ if desired, to
p)‘b@qub@tsr@é@rpggﬁ gdresy Sufelier=aiplengre, prrextiewldr, fillers such as sugars, including

ﬂﬁ:‘ttfs@ Qﬁﬂ)@d"ﬁlﬁlﬁﬁtﬂ)l% s@l‘ﬁgf Qﬁvol:lﬁg%@e;nefﬂs @Qfdfo&l 9%%9 Bhs such % for example,
i nhi bitors 1nh PA

éze St?rﬁﬂ éVheaé?“’é%%ﬂaP PEipLo Ptﬁré%tg?lﬁ’g‘ Wgacanm @gtb:é celliose,
d’aﬁt‘a’g'empmﬂh}{l-cdlﬂhlasel spdicha vaiyey @i itkilig aide Hblﬁaﬁ'ﬁ@ﬁohdone (PVP). If
Ql@!ugdi %éﬁégrhﬁn@ Iégegﬂs ﬁl@%%ddeﬁ %[I%QE al cros% %Iljd%g]pg é/ a%yrrohdo%e agar, or alginic

erf usion | nkur or neur odegenerative
a’i‘ﬁ (YA <81t therpof sysia pysodipip plgingte e F‘WIP?WéS wvetse he fojnplatsd pd aomstained
gelepsdyecpasdfnul for treating cardiac tissue danage,
[00117] giggée Gt %n%g%??%g@g %}uqt?%}e cEI)I'Fl@ S fFr t S gl?r?ogs,%?gncér%gtgf s%a?so?t{tions may be
Y gptiopah conip{negym; a@hlc»ddh phievmémmoh@hea rdrgopelgelf polyethylene

fgyeolfan@adtitan@mGigx A, %ééi&ﬁf?déiuﬁ(ﬁns GhS QUSRS Beasif Lcﬁ&ﬂt@@ b @M hixpures.

I%rg g%r’l pg rrtl:eotg fri‘%é]gel aggeg gogtp%tgb?%soog ?ﬁgcie ggattl% %cg a%le%}eﬁgeﬁgn orséou gharacterlze
|dﬁ?’&ﬁ@?m@?ﬁﬂowéﬁ,cm@pmoun@dvlmm a and cardiac arrest;

[00118)] Cadrthc@ich YRASSionsAHHcaE BE SELQAN ik
icil Y gagt ons CaPA e nhlﬁlbl %u%{llglgllk%t ctlﬁlggs%alie !)t%{:latm as well as

B0 LABY SRR BE R 5o fbumEg rhHEHE Ve b erohfigopi The pustfi capies
cadicese ts pdtiveipgredivdss or adphemogithr ikt suchars tactu- I‘buﬂ&ls uSh as EBRhes, and/or

Bﬁﬁ?{lﬂf f:lglﬁ %‘et%‘lpgﬁrg%{egﬁrﬁ ?teJ?:ft %@ rbgt;drrrl]ﬁ [& lig%sé gn soft c%psules the active

CHPROPIE Bipvphe disealyed &rsm%ed&g fiptde ligyidg) sech ag fﬁttyrmlea pifdparagfin, or liquid
agents.” For exanple, the PARP inhibitors of the
i nvention are useful for tré4ti ng cancers, and




radi osensiti zing and/ or chenosensitizing tunor cells
in cancers. [00106] Radi osensitizers are known to
WO p@6a3sse3 t he sensitivity of cancerous cell s tPCT/82006/022907
toxic effects of el ectromagnetic radiation. Many
c avlrethylena gharplveln tdditivotsebibites now be alddd Wildomphlatons for oral administration

r %hl@%@ﬂ%bs‘a%eg aﬁt%leafs,tadmsﬁgmpy the el ectromagnetic
di.ati.on_o es of x-ray activated

np!
(00119) Beiecifs 1 PBiegs s PGt Ieifon 3P0 (B o sgtgors goluioprgprefeably in
f olhybiolegicadjy Cdmhﬁbﬁﬁhuﬂai@bla,s HakssaolikaZRihgr’s solution, or physiological saline

g?ﬁffgﬁ;&?gﬂ Jg}nﬁ&{%g% 1?0 J&Hﬁdg%%l gﬁé 8 le)?cg) ijg'g’rlfgaa & &prés%atwes
6 Tty Gl Rarivete stalshqswﬂhy@@o%@g ek PHEsthpglod Rymulation are knovm in the
5 art, 6l @xhepdé yad Hisdlds6iEn R&rﬁiﬁi@m s ﬁﬂﬁrﬁlﬁ&ﬁ’tﬁﬁl@ﬁ%@d ﬁfeﬁ%dltlon Mack Pubhshmg Co.

f d uridi . ) urea, Cisplatin
R B S b el o B el B P s
t pENRisREen, f["m#mfﬁ}faflnh b! @hﬁ}aﬁanfoe palrehl@i @ipjnisrRoT,) forgfansdermal administration,
Cﬁfd@@fasadﬁﬁﬁiﬁtrﬁtjbﬁ visible light as the radiation
ti 0 nsi.ti zin | es of
(00120 i s Gt oo B aBR Y PP e e Ere oy fedRpmplgfod as a dopot
bBFFPaW@l both lpnigavting rindatiokdemmm bogpiotiqieyadiby inghémiatictor w@Sutancous
Phbﬂlt'é?; (fér@xankﬂﬁ@aﬁﬁg{e&ﬂw lot 19&%%&%@}‘)' ﬂft?aﬁmscmglqg ectibit &} use of a transdermal

‘Pg rin pheobor bi

%aér?leﬁé FHIBTFD f fompglundsrfae}yllff F?ﬁrp%%%ﬂéﬂﬁhﬁ’é§ble polymeric or hydrophobic
phttirals¢®yaminples an zinidonininnadepetladil) tkion @tinge resins, or as sparingly soluble
t &g@ﬁpg%} &%ﬂl‘y ]asejsgﬁglglg, V&Rl 0gs and derivatives of

00121 ﬂl L | 0sensitizers can be adm ni st ered

[00121} aE’ES’ﬁ‘I“B?? ?%?f“w’% spitahle o5 e A Beprpsent fiventian ingledecqrapogifiqys Frherein the
ofcticeimzrgiientaae ereﬁhﬂ“iﬁiﬁn FARR: dntdbitfdiet, @rag amcblﬁféffédﬂv@@ am&le therapeutic
P%Ejg%‘ ﬂrggrhglgglc Béﬁef?t a% éﬂe‘! L?g tlh% %B%rs%scgbefl eerel %‘ituaga‘él}Ofllg effective for
P%Rﬁ‘cPlﬁlﬁPlﬂicft@P §’11qui’e€ﬁ orethropdifon o eenditiansbeirfe treated the condition of the

t h@éﬁ,pﬁﬂﬁmﬁﬁtlont 4hd i edute@NS dBnini DL O wOKBEE: thGord IRBwn to those of skill in

t nosensi ti
BLOE eRiibdion RulliBlve f ‘mr‘?F‘v‘f“f*’;?“"&f"féé{?i’i"e‘rl&?é‘*fec‘fféﬁ??f%b"dlmems I
t Bdpida i Bl withisftheapabilitds ofthesprekillve efipeutt in Ggle of tirolimidire herein, and will

Eaeaaﬂweyuﬁﬁgemh&@&a&%hkee}mﬁﬂ&nts that can be used in
on wWi.th PARP i nhi bi tg]{r1 nh%I ude, but are not
Yragt

[00122]C’Hlejf(é‘hr38m% Brepara&?rfs 2 é(?rﬂples éeé%? 1nv81élel}i r%g‘%aﬁl@les as described
cetayopd imnd way igéndpl tatiminor neiaanniby wwbieof the indocataar@l Further, it can be
d@ﬁl@&é—f&i t6 brﬁ’of 6r@ﬁ1§§; 581 0 Be (u@!hgt}rﬂny éﬁ%g@s an@B0TB L tions can be made thereto

i nt.erl eukjn i nhot ecan, paclitaxel, streptozotocl
¢ WSy SrRsine E"m {he PRt QB SSPPe OB‘ﬁﬂaPP‘ﬂlé 1ol sicp ghapges @éfr}o@lécaﬁons are
asvattoggedawithindizrscapa bf thedisstanf intel@ns ane. I n addition,
ot her therapeutic agents which can be used in
conjunction with a PARP inhibitors include, but are
not limted to, 5-fiuorouracil, |eucovorin,
5' - ami no-5' - deoxyt hym di A&AMBLYESen, carbogen, red cell
[00123]t RARPSK ibipurifipdfronpettitlyhiod -6 epor2a Bflid Mdinst el UBODIEMDY) 3. 12:2109-2117).
2A1§m@€v§l rémgu%nt ICAEEPQI iy MIQMmeéodopte%%gBer%a (S9) cells infected with

pentoxy I ne, antiangl ogenesi s C
fYWélOV‘%lﬁ @rrresggthe hrapiARRTY mconﬂ@tﬁczescmg to the instructions of

AE[BMnMgSﬂ_ fl%ﬂhm ofAN[anitz E&@Jcﬁéﬁgem&ﬁ@%l@@ﬂ% AREBAEY 1 is created by
%eor?}%% gtmer 1fne’c%ocp gnsﬁg I tet al raéfg de b{é‘ ! ][%856(514?f "Ja}e mutated gene is cloned into

Ions an
phrotrapedie eentar e‘éll-’)%@mb%ne@mbm@t Elowprgprsrawg by berPaulagbldfchnology of

frokddided The niuta®d PloRIn©XrE @Qre%giblﬁ dhorrent purifidd! an@z@%&l E‘f‘)’orted (Huang etal.

e an be used to treat
T OB R Rl R3] OB eothar SprpBilas 257 Prsenecs
[og9ceBL37FH8). conpound of formula I, its preferred
enbodi nents, |1 and/or Ha may be provided as a prodrug
and/or may be allowed to interconvert to its formin
vivo after adm nistration. &hat is, either the
conpounds or their pharnmacet %lcally acceptable salts
may be used in developing a fornulation for use in the
pr esent

*




i nvention. Further, in sone enbodinents, the conpound
may be used in conbination with one or nore other
W@ vpasssds or in one or nore other forms. The PUDUSINGB22907
may be fornul ated together, in the same dosage unit
[00124]‘:‘ Pgy(ADR-rib6s€) Iyt B @didlass (AARGS Is haxthssed thad|Badmol Grayksisl0d, widdh enzymes are
E%ﬁ pe%rnﬁgc\éﬂ g&ka{ cgllsba? cgitlgés als %Ie)cgrteh gauﬂ?rt%fé{ %E@g)eJ Bi§l'Chem 271:6159-

orm nma or mu

C G na At o mepesst pYyUSP LB reshod (et ab (900)p ! Chi 275:9377-9384),
CBRShhiRSssayd fér@BRRY o @Eifoﬁnddlaﬂwbﬁkhé&(ﬂel\mr&ﬁ@b%b Hﬁmﬁm damage and Stress

t bl 1n§d)aCeH %C%l%l?tPo 038? f%d sy{aho%g{gac %ns % af:tglgtﬁg :;11? El%olyADP-
c B‘Pﬁsﬂﬁaﬂt RARRS! aeﬁubstra@mwg@ngﬂom‘ chfigy smmhealzetd WIihtsynpm@ds evfaqm (Kun et al.
€ Ujomj !Bﬂselﬁztn%ﬁy k3.2 1@-@%) Qk sHol ciARd wﬁéﬂ%p&?acl@ﬁts hﬂt@nque ‘Tfle PIBKDP-ribose is

b ct ive, The, t [or forne
o hTea e T OF B SRDL BGRE B F AR g e cithr by
daﬁsealgle the fibdratel, 3g- ADHritwseeby TIL.€ difiiystes Eto O 1) dixy Celk Reb 1 % 1,8)

C @Ql%h'llit@gra;ﬁff candd |6@cton ?ﬁl-o@ﬁﬁ@@ﬂwé&wﬂ% 9‘%!’[ §é9<! ééﬁqnd B3R LiCl as solvent) or
b}%}/er ?lg(élss or_ each orm formylated i n se

B RS TR T U TP B okt (SO0 g Desmatol 13170
C #1833 UAlbsher gageatbire bf hipheht aallytiogliuttyf or di ssol vi ng t he
tabl et, a packet of powder and a liquid for dissolving
the powder, etc. [00112] Tygl cal salts are those of
the inorganic ions, such asEXAMPLEJanpl e, sodium
pot assi umnzvﬁaic@kMeamnm&@ﬁag 1118-34QR8 argfite 38 Aldafit PARP-1

[00125L R%aﬂ(?i% cg’r%ec{ osut as d%:flgrlb:']&] Q{ug %084{) BlO.C Lan 4§%LOI‘ | )Cm %Ir 1039 %200 pM 3H

os P
at)@rlqdé‘f% ’éﬁ dpgi(PlﬂPhP P em%lQABP 1{?@@1@?@3@% PBABE =38 imin)- Identlcal results are
poﬁtzﬁlheu SRESAIT iO18p15cedS) il nordl§BlolySabR Ghalbg (RtH BRI (QOO@PBlQohemlstry, 43:210-
%ﬁlnlc acid, lactic acid, nmandelic acid, nmalic acid,
ic acid, tartaric acid or maleic acid. In
[00126]3@1@1 effpah pf renlafcmg mreinmofrpenehdime nged finger b ARP el Seshbwn in Fig. 1. While the

| [&%@Q&&n‘iﬁﬁc &@iﬂb%lf PARP- P@-E&‘Hf%teg 591.[}1}3 nffatiGi !ﬂ@fnlut@i@dr}dz%clﬁon of ATP (or its
rmaceutli ca

h
aa%léﬁﬁfa%fa@e r=’>( ' g tT%W R 5y gﬁmnky P&derlifﬁ’i‘f’it’(’fe to regulation by
bASE sMutktioa afHghgnea38 suisolcaditesn BE Shger 2red neglézitgaded ba the inhibitory action
hymﬁxéogﬁnulﬁ%tl%%ﬁ@n%g&%hgﬁ’ of Qﬁmﬁﬂk'exal’ is the site of ATP interaction with
¥c| ohexy am ne, dicycl ohexyl-amne, eth hanol am ne,
Ynol ami ne and tri et hanol ani ne. [00113] For oral
adm ni stration, the conpounds can be fornul at ed
readily by conbl ning the acgikYgpggrapound(s) wth
phar maceuti cal | accept bI —C'a'r'r'l—er vveII knovvn in the
art. Such car r Edgctolg erTld ; . ‘ i
[00127] Ny bdubmaledt @ 13€05f J&kiﬂdéll@ﬁl@ dre &ﬁuﬁa@@ in&ﬁe%resén@@clf ls}ﬁjrloﬁgconcenuatlons of ATP.

hgr W%Rk? (ajpttlwefsea&%bsa)%d lbﬁaedﬁnxmg%%%g %dtedcl\z@% {:%ru?/gfgna 8@[?8& lélbubatmg for ten

S W@p"éh sﬁfﬁhﬂs}Pm@Pg th¢ prateinypafadpSDSHAGE dalp thp mkecelllﬂ@i:-bleﬂtedl labeled proteins

| ngesdcliee By RYbAinp dk ﬁ@ﬁtav‘i&lebﬁ’d&)ﬁﬁb@@ peg/RMGhd by ﬂuorograph?r Triplicate

ations ri se pharmaceutically acceptab
e?“nﬁ[g%r?g}‘preﬁsﬁlﬁgl °ngg1°uﬁ‘tsd| luents or fillers, sterile

[00128]3@1@@@911199 ofiexttimalliead ded\ AP i(@ its nanddrblgsable ar@tog)a;mlPARBO lastiitg & isolated Jurkat
Ceunenddi ks)éhovxtnrﬁ?Flg 9 @%Hﬂ%uﬁﬁ}nﬁlﬁb% ok‘p){ﬁni écgﬁ I%Lar% which may be even

|ncI uded, at concentration |evels ran IA&%
oy n s preporsiebe i SBBRATCDBYAT ADF RS SR beveen 2 o

ab@ oM BY) ¥4t iratncleit] ooV &5 A EPdrerdy i6bits PAROLItby 80P Diiis Affadite may be due
99%%}}5/ thg\ﬁklgpgens(ﬂivn% Uf%tr&c a@i% a&&%ﬁ%Aﬁf 9 rlll glzlel%g %lsomeqosa gp diffusible ds

forms, I n an_ano I ent e a

uRNA-sERun5 8 H302) J[E}?iﬁwf 27/5@8?-_6613’%0@ éh% (RS Higppemistry 43:210-216) that
C afuldakdir pinPsdtidn ofnufl@r mula 1, its preferred

enbodi ments, Il and/or Ila wi th pharmaceutical ly

accept abl e exci pients, such as a suspendi ng agent

(e.g., nethyl cellulose), a wetting agent (e.g.,

lecithin, lysolecithin and/or a |long-chain fatty

al cohol), as well as coloriﬁﬁ'agents, preservatives,




flavoring agents, and the |like. [00115] In sone
enbodi nents, oils or non-aqueous sol vents may be
WO e@issd3 t o bring the conmpounds into sol uti onPCTUS200€022907
for exanple, the presence of large |ipophilic
noi eties. Alternatively, enBEXaMPEE3 suspensions, or

Otr 26 rtr g{ BI fgﬁ:g?itﬂdiﬁﬁ%n etfugé’léles)ém R'Iltg of ﬂm&%g}g glf lJurkat cell tFuclel
[00129S P@ﬁnllin%ﬁts ubﬁlgflcaté ﬁ&«; WAL 3 EeserdadinFigr, w}gb%ﬁxpeﬁbon that pre incubation is done

| iwpmgmnmSofmeUtfmeahﬁmet Rkt bar seondietPARR adtRify JTBONE/adn-treated nuclei.

[00130?3‘@6 cggsg&u %@cg? dég%g ggﬁ&h‘? E)na ﬁARP Ipér]cg%atl%%i FIBI%\%}&%SSIO%M this
7 Eathoglj_}gl,glog}g_@lg s1eq@:pg)proc¢5ﬁ@0qx"la’dp ﬁps@@tacﬁg Figi3n Thyresponse to DNA damage by

r BfJEUQBﬁ@LyedLHyQARﬂS a&fﬁﬁy BbnleRe r&h&vmeﬁﬂlytah&d ATP demonstratmg that
one e conposi tions arti

808 1orc1) t%Ctl\{EI is depe nt on tﬁe eener rgéf homgetelﬁv %tlﬁlee t%ﬁet ﬁg&yer
be integrated into foodstuffs e. g, cream cheese,
butter, salad dressing, or hggNﬁmgantto facilitate
SO|ubI|IZ- tion, and/ or co ollance i N
certain patfe Sy grolash aciiyiy ofg ifleapextract
[00131p Pelyiaf)atrfbwbted)d’d\%rla@ugnsetelc armcwated bitiab (neat oﬁsotlaylaeﬂrlﬂm as described

e%&)‘\/@ It atta&x@(ﬁ fo%@tjailé/of 9¢- {Nafjﬂlaﬂeg (ﬁaﬁn@rﬁl%lt Al (Mﬂﬂhﬂﬂ Wefds Res. 17: 5404).
and processin e mxture of granules, after adding

s theehtsf! aucétasaxgtca@f’ KEPO) ISR B RS at) B (o - o) of
dil @gkief ATP &8 varibis ti@dindicagd 6h it £13diSa. aFhe améuit JTRAR ire@idlndi attached to the

f kv%llsqsr a§1a§éd%h &R Tgelé%?:{ a§3a¥ oﬂi?tlafé? H‘%ll%a%c;t 0S€, Sucrose,

manni t ng elenents, cellul ose
(00132 Wbprale bt ipgybatq gtith podg/RY1-Bhos yhiad P RE ] agogtpiningfagolymers (S0
s ABPEiBgse i L the He&ﬁ}&hf the Péliradr @ apfarthiC WhictthakdnsbqueBttBE PARG activity
%gt)czu{f‘ceﬁl extxawgn{elih gt%lt‘op U{JS; ngl‘*é[ of é’l(‘)P ds1%uﬁcant1y accelerates PARG activity.
carboxynethylcellulose and/ or pol yvinyl pyrrolidone
(PVP). I f desired, d|s|ntegE§hNﬁgEagents may be added,
d I nyl I

e ty, oiplg‘lfiec’l PARG

JUT UTIll

[00133 Bleprtriat &)- Oerlte (m&phmrrﬂzl’él PreRP raﬂ@;@ledo?ee rfr@ﬂmdlhsalb&edbeasl tlee methods and

S Htgatzlﬁﬂ Ragk s(n@ic@ @i%@saPﬁgﬂ al‘t?ihé(ﬁﬂ\Rd (@91%@5/?1153}@%@1@&@ tothY WeHls in the presence
sui tab or

rov hi s
o At g o ATB iy s FGPrURS hegrated e ofpoyers s
V\:ﬁfft@hmﬁhly trippitate@Rrigetingnts(@dnd @inte gues far bt chaing @tre 0.5 OD, and 1.8 OD for long

pgh%M%g%tmpyrrolldone car bopol gel, polyethyl ene
and/or titani um dioxi de, Iacquer sol uti ons,

00134} "n%e déﬁﬁfltnaﬁwebeéfegal%ané op P ibge oligsmyis it FeFestie wiceptibility to PARG is
Dytesh infHigs, @bm pzlhglirﬁ Bafpafehiyhabie adgdeaﬁoﬁ & st\dme)hg@t&sei 1t Rkelerated by ATP,
d nt i f.i terize
d I{n?’?gx? cée%z%ao‘é:fo n% gll,[nfg%] Gl cha{%l tﬁ'go gf)Pl%} d’acc :fleraetl%
[00118] Pharnaceuti cal preparatlons that can be used
oral Iy include push fit C&p@ﬂh@ﬁuﬂﬁﬂe of gelatin as

\Ié)v|e|a|3t ;o etffeCt o A % tu‘! ity as nP & es, Bde; of | a& | concentratlon

l00135b HARG( MSWLHGWUF meubatedhwithonticus epngeatigustof B eP- chlg flengicks¥rt polymer) in the
i Bre@gd@oiqbb@nge e HM tf»f'Ah{P %r 48 HEbtedshd h@%&ﬁﬁof hpérﬂgle.)'iﬁ ABHEBose is

ag .star nts such as
Bt el el soplRiop T PE R §ori BF alfrfusdiestes pputorsciograpy
s Grteripeypsiud regorme diie triplitaieve  conpounds nmay be di ssol ved

[00136? &h@%ﬁ&%ﬁ@%d |rJAct§)H l1s a@p koﬁo&e'dg# fnga%unn? s lﬂbe@zﬁmlﬁ @ttﬁ{yAIﬂi Jlb%Se as shown in
iquid paraffin, ene C

abidi & F%t?ns“gt%tq af%tos 0%?6"5%”%?1’&@8 actigify| o g’ﬁﬁﬂ’lh‘aft lpng ghain polymers are
f o substate. admi ni strati on should be in dosages suitable

for admi nistration. [00119] For injection, the

i nhi bitors of the present invention may be fornul ated

i n aqueous solutions, preferably in physiologically

conpati ble buffers such as Fg k's solution, Ringer's

sol ution, or physiological saline




buffer. Such conpositions may al so include one or nore
exci pients, for exanple, preservatives, solubilizers,
wo 2dobas3s73 | ubri cants, stabilizers, al bum n, anPCT/82006/022907

i ke. Methods of fornulation are known in the art, for
exanpl e, as disclosed in ReExagirr s Pharmaceuti cal
SCI _?_Rggz’ Cloat[%§ (t)f ec((:)Irlnt (;u(r)uli] n the Cela<at Pelill?l) ssll;] tﬂ orcc%loh caEn%‘e?rt on

(00137 pspjeptivdfarie framseliditanor ealqnspncertyfesatad wisforthawipgitiedly ofistive amount of
f esmpackdiopfoshlat i on by i nhal ation, for parental
adm ni stration, for transdernal agdnm nigtration, and
rectal administration. [001X adei'tion to the
formul ati ons described pre
al so be fornul ated as a gepdi £ # ati on. Such | ong
acting fornul ati ons may I i ni stered by
i mpl antation or transcutaneous delivery (for exanple
S lvl/hé‘rblih_a&ﬁ@bhﬁid)"s a@hinisidfell BOMASE Phrafickatly., A ftdd bt SBAMyRbtoms of the cancer are
|gﬁ&gﬁlggcq{ use of a transdermal patch. Thus, for
exanp e conpounds nmay be fornulated with suitable
pol ymeric or hydrophobic materials (for exanple as an
enmul sion in an acceptabl e oigkhn@LgigOn exchange resins,
or as sparingly soluble derrvatives, for exanple, as a
sparingly sol f a compound inAhe tseatmant of solid tnmer colop cancer

[00138¢ G'heorosgliot ioDaxsmgel] & adptaged feeeeptitimethe patit eufforigS@nt thd canceris adenthistered with
| REdEnaGPRRAR] tions wherein the active ingredients
are present in an effective anount, i.e., in an anount
effective to achi eve theyapeuti coangdhpm, prophyl actic
benefit in at | eastoone of the cancers descri bed
herein. The actual anyd =fT®&¢ctive for a particul ar
application will depe the/condition or conditions
bei ng treated, the cond&aitomwf the subject, the
formul ati on, and the route of™adninistration, as well
[00139h & sgilenesuit obaingl. known to those of skill in the art.
Determ nation of an effective anount of a conpound of
formula I, its preferred enbodi nents, Il and/or Ha is
wel | within the capabilitiefXsMBEdse skilled in the
art, in |ightUseéfatc né iyl t agndneofablil tumoxdeoldhn kdnclre
[00140‘{j ehehdion %fjexyrﬁﬂlp’gis gegéﬁeh,rl:@ceﬁﬁﬂalt A Ea"ﬁgﬂt gﬁfeﬁr%%m t?e%@f?cer is administered with
00122] The follow ng preparations and exanpl es serve
t &°9PPYdf Q5@ he i nvention. The exanpl es as descri bed
bel ow are in no way intended toCHOH,CHNH, narrow t he
scope of the instaof inwention/ Further, it can be
appreciated to one o skill in the art that
many changes and nodi an be made thereto
wi t hout departing from{he spirit or scope of the
appended cl ai ns, ahd such charmges and nodifications
[0014lpyge;,inggms%mlo%ﬁgh.w thin the scope of the instant
I nvention. EXAMPLES [00123] PARP-1 is purified from
calf thynmus as reported earlier (Mlinet et al. (1993)
EMBO J. 12:2109-21 17). A tEXAMPLE® Y reconbi nant

PARP- | i 'S I'S s@&anQ:mtlﬁleml rérqwéaﬁﬁ%t Eﬂahﬂ: - ’eraco{ogc:gl)cer
cells infectéd w reconbl nant bacul 0 S,
[00142} [ ?ﬁ,rgeglgfl ﬁ@&xgrﬁge HisFrasitep ﬁgppqtha@@ﬁ@’nerg spibteing fropghp cancer is administered with
ae capcind@f foamdlahe i nstructi ons of Pharm ngen. The cDNA
of the ami no acid exchange nutant R34G and R 38 il of
PARP-1 is created by ga~ri-agr net hod (Kannann
et al. (1989) Nucl Acids 540%) . The nut at ed
gene is cloned into the tig vector pV 1392 and
the reconbi nant virus IS ge "ateqﬂby t he Bacul ogol d

technology_of
[00143] A similar result is obtained.
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Pharm gen. The nutated proteins are expressed in Sf9
cells, purified and assayed as reported (Huang et al.

WO 28043588 ochem stry 43:217-223; Kirsten et al PCT/BS4§/022907
Met hods in Ml ecul ar Biol ogy 287, Epigenetics
Protocol s 137-149).[00124] EXAMPLE 11
Pol y(ADP- 11 bed gl SO h A5G kb i d dmPHGRR 258

from Bi onol , n
[00144), I ptiipd wEexample t ik gppeated srespidhabthe patient pudigringdromdhyspncerds administered with
( Boghpurtof tmuld 1996) J Bi ol Chem 271:6159- 6163) and
nucl ei are prepared by a published nmethod (Smrnova et
al . (2000) J Biol Chem 275:9877-9384). Enzymatic
assays for PARP-1 areH§ \ as. publ i shed (deMurci a
(2000) From DNA- damage and Signalling to Cell
Deat h: Poly ADP-ri bosyl ation ns). PARG activity
is anal yzed with pol yADPriBsg PARP-| as
substrate, containing |ong chains Bynthesized with
[001455 P&inlafesuf S ob@hact or (Kun et al. (2004) Biochem stry
43: 210-216), or short chains where the cofactor is
hi stone H . The pol yADP-ri bose is |labeled either with
3H or by biotinyl at ed- NAD. PAMNPEEf2Vvity is

Q_Uant i E a::ji \éal_ﬂée easmpdtld fi thd¥edanhhe ASSRMLAG LRE cancergl
[00146&8&%2}?@ oﬁégmgt@’hfs g_elpgt?e%,(eeéﬁgtd% 6@%%@%&?@0@% 'caxﬂsf:r 1i)eﬁlm) inistered with

PEkengetddef fosmlsheets with 0.9 M acetic acid and 0.3 M

Lid as solvent) or by inmmuggassay of the remaining

Der mat ol 13:170- 178).1NAUothe gents are of hi ghest

anal ytical purity. EXAWPLE 1 EI

wi | d type arginine-34 and_ar gi i 38 nut ant PARP- |

[ 00125] Assays are carrietout” asNdescri bed (Kun et
[00147] AG0nilveBHlisloboimbded NAD+, 28 dpm prol, 0.5 pnol PARP-I,

3 mMMspermne, pH7.3t =7.5 mn). lIdentical results

bi otinyl ated (ADP-ri bose)n (Bakondi et al. (2004) Exp
R{i c activities of

al . (2004) Biochemstry, 43: 210-2!['6) intriplicate

are obtained when ATP is replaced by its

non- hydr ol ysabl e anal og (KUM(ZOO4)

Bi ochem stry, 43Us2afkco if 06 {r2finentdLintfriregiion Of
: e 34, - . . ¢
s LT B A OSSR DNEL il

formulaictjvity of PARP-1 is not affected by this nutation,
the inhibitory action of ATP!ior jot.s _pon- hydr ol ysabl e

anal og) is abolished. Thesq Its ow that only

PARP-1 is sensitive to reg on by ATP. Mutation of
arginine-138 to isol eucimé i finger 2 has

negligible effect on the inhibitory action of ATP,

confirm ng our observation that arginine-34 O Zn2+

f Whgethe qonjpaung fpaduginisisred prallyoppdrengeellzc ity frwdayshthsxmpoms of inflammation
ExAMRIkErefkéect of ATP on the PARP-1 activity of

Jurkat cell nuclei [00127] Nucl ei equivalent to 2x105

Jurkat cells are pre incubated in the presence of

various concentrations of ABRAMPEBM PARP activities

are assayed by agibii Aghpbindlid MY bradimelt MR dmmdti¥hf i nal

e. nd incupatin or ten nutes, Arter . . .
ooresf ARl REple Bt e et b Sl o ppgaion s admiscrd
nivith oeeipburd offerniglaot t ed, | abel ed proteins are detected
by incubating with strepfavidine-HPO complex ( 1
mg/m ) and by fluorography. Tri P

A\

N
H

[00150] A similar result is obtained.
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results are expressed as densitonetric units. [00128]
The action of externally added ATP (or its
waomehyssrdl ysabl e anal og) on PARP-1 activity oPCT/US2006/022907

i sol ated Jurkat cell nuclei is shown in Fig 2. A

preci pitous inhibition of PARP-I activity is apparent
whi ch may be even | arger i bfk 14 han reported for
the isolated enzyne since %‘%@l‘b‘for the pure

enzyme is bet weddseof 3 compound imshe teatment of inflanpmation 1 miv]

(001519 TheAddthod bf @aale 13nrefht& eRAREiaﬂ thelPyitieBOYbrerih irom difthfn@4RA & @dministered

e.e to the higher sensitivity of
gt%ﬁﬁ%?mrpaw HEca)lrsmsuclﬁlcl ated PARP-1 in nuclei or to sone

| oss of dlfoSI bl e ds DNA-s (K KuRH&RLGLNH( 2002) J Bi ol
Chem 277: 39066- 3986Q; Ki af . (2004) Biochemstry

nucl ei . EXAMPLE 3 Effe BCNU/on the ATP sensitivity
of PARP-1 activitye Kat~igel | nuclei [00129]
Experinments in tripli cate arédcarried out as described
[00152] A shiilgr i2sult Wiobthinédhe exception that pre incubation is

done with 400 nM of BCNU for 30 m nutes. First bar
shows the PAKP activity of BCNU non-treated nucl ei.
[00130] The consequences of EXhMPHREage by BCNU on
PARP-1 activati ouke af¥tkonBeund 4fE 88:5mHD oGhfidnkthfion

[00153??‘%1 ! ato%e g;l opge aié rle%ateér%)gc!apt,t ehgt%]oe ap ien su&SS généAE %mn is administered
B@Nkﬁ@glpasiéailfe@lmy PARP- | acti vi ty is conpl etel y
renoved by externall ygadded ATP, denonstrating that
[ ; N\he bi oenergetic
EXAVPLE 4 Effect

conpet ence of the target
of ATP on the gl vcohydragla - viAy of Jurkat cell
nucl ear extract [00131} Pol y{ADP- rNbosyI at ed) - PARP- |
in. s jncubated with 50 nmM of
[00154&%”?11&“'3% 5‘8&&%@! as described above) and is attached
to the walls of 96-well plates. (Kannann et al. (1989)
Nucl . Acids Res. 17:5404). gykmpig¢e!! nuclear extract
(50 ng protein) is incubated erther in the presence (D
- D) or absence Y{seofaqomgoundn the freatmont of inflammation
[00155t [Thepsetliond df xatyddl 30swepchted, afeere thsiske. pafldntsufigring Frdm GiflafAdion is administered
I GRS DnRGnabiBGhed to the wells is assayed with the
Trevigen assay (ordinate) in triplicate. [00132] Wen
Jurkat cell extracts are incpubated wth

pol yADP-ri bosyl at ed PAR cont ai ni ng | ong pol yners
(50 ADP-ribose units), the 3 N\ t he polyner is
apparent, which is the copsequg f PARG activity
present in cell extracts (¥ A~ Xddi ti on of 8 nM of

ATP significantly accelerates PARGactivity. EXAVPLE 5
ff in-length of the PAR polyner on the
00156 5Bk Odurt GGl g pol'y
[ F 3 sernrs{uttlgsv?ttay of purified PARG [00133] Short (D -
D) or long ( - )-chain PAR-PARP nol ecul es are prepared
as described in the net hodsexavrek isiched to the

surface of assay We}aco (E:xlillr;lllgtlheg'eatm§§o£i1]iéammatglslsay) s
added to the |'I1J_TI_I‘I_P‘H'E_DTE'S'E'H'C‘E_

[00157F Bhrsasior af dxemide Gfis 1appRted repertt e hserpiécnit Suffering Sonyinflemmagion is administered
Then adhpehedr @amunt of polyners is determined in
triplicate experinents (zer gﬁgu nute val ues for short
chains were 0.5 OD, and 1.8 for long chain

pol ymers).
N\

N
H

[00158] A similar result is obtained.
27-



[00134] The discrimnation between | ong and short
ADP-ri bose oligomers with respect to susceptibility to
wWE2RG13875hown in Fig 5 fromwhich it is appaP€niS100e022907

t he degradation of short oligonmers is not accel erated

by ATP, only the decay of |onger oligoners (average

chai n Iength 50 ADPR) is ac . EXAMPLE 6 The

ef fect of ATP on PARG act|v$¥§gﬁ§‘§§functlon of

substrate (PAR) E&sptapqmney e At & diseas
[00159A/ saig & ayffering frbm O atse@le ivirdated Wil 4 mu@eﬂmﬂ@emcma an@ odompound of
sormulz2P- PAR (1 ong chai n polymer) in the presence or

absence of 6 nNIof ATP for 45 n1nutes and t he anount

reaction is also foll owed by neasuring the liberation

gE:Vt %{%ﬂ?@g I}])Btlm? %%ﬁmﬁ%terga ?Jr(@: y or ?ar%xge%gy I %W{.&nst Pat I Q%nst cn‘%NS disease
whre matkeiyredtied n pol ymers are the substrate EXAVPLE 7

Use of a conpound in the treatnment of solid tunor

col on cancer [00137] A subj E ring fromsolid

tunor col on cancer is treat therapeutlcally

ef fecti ve anount Ussfof g h d

[00160 Qﬁ@%@éﬂ[&d of e?tarﬁ}ﬂmi oSSk E gxc@Ht ﬁlhd the pgﬁenps@ffﬁﬁg ﬁ&ﬁ b&\ﬂg dlsé%getl?e(dnumstered
S, tOﬂB of the cancer are marked

r&M%%%%l‘ﬁﬁﬂ%BﬁéaS Use of a conpound in the treatnent
of solid tunmor colon canter [O00438} kg, Method of
exanple 7 is repeaggd, except hat the patlent
suffering fromthe caw ‘dn1n|stered with a
conpound of formula | Ninilar result is
obt ai ned. EXAMPLE 9 gonpound in the treatnent
of solid tunmor colon cancer [W0140] The nmet hod of

[00161EXafpheestlt isobthiggeat ed, except that the patient
suffering fromthe cancer is admnistered with a
compound of forrmula [00141] A simlar result is
obt ai ned. EXAMPLE 10 Use ofEXxAMBBB2LING in the

treﬁtnen¥ of SO'th&H&R{o&ﬁhQﬁmQ@Q&ﬁﬁhﬁ@Q@ﬁ%&mThe

0 exa

wo162f s e ggiﬁ‘?@?%s KRB P AR i RS CF digeesiy Hiministred
avglonpopead of fofrolanmul a [ 00143] A similar result is
obt ai ned. EXAMPLE 11 CH,CH,CH,NH,

) N

i
I=Z

[00163] A similar result is obtained.

EXAMPLE 22

Use of a compound in the treatment of CNS disease
[00164] The method of example 19 is repeated, except that the patient suffering from CNS disease is administered

with a compound of formula
H

N
H
[00165] A similar result is obtained.
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Use of a conpound in the treatnment of solid tunor
col on cancer [00144] The nethod of exanple 7 is
WO epeassd3 except that the patient suffering frPOMUE1NE6/022907
cancer is adm nistered with a conpound of fornul a
[00145] A simlar result is obtained. EXAMPLE 12 Use
of a conpound in the treat lid tunor col on
cancer [00146] The rret hod o) ﬂgel\;gfﬁ%éé 7 |s repeat ed,
except that the HEaofagempoundip 2: 8- disen
[00166f 0'ha Mdtisld ef &einplé 19hs lapaa«amem ¢hatifie ;faﬁnhfmffamfg @Gﬁh 4:17(1]5 difease is administered
S obt ai ned. EXAMPLE 13 Use of a
clcv)vnmlp%)go:} lﬁlﬁ%{thm&u reatment of inflanmation [00148] A
subj ect suffering frominfla
t herapeutically effectdoe a
formul a where the conpoung
parenterally. After few da
i nflammati on are markedly AMPLE 14 Use of a
conpound in the treatnment o |an a'ilmatl on [00149] The
13 is repeated, except that the
[00167g§smgimsult fgngllg%dS frominflammtion is adm ni stered
with a conpound of fornmula [00150] A simlar result is
obt ai ned. EXAMPLE 15 Use of gxsmppeend in the treatnent
of inflammation , [
repeat ed, except —tHat THeU it T
[00168] Ahd rawwépf opmpls 1 95shpeaaticd tsneme dlawmtﬁaueat smfiﬂpg lt‘rnrd COB disease is administered
fq,qtgyécﬁqulglggﬁg]]muﬁ simlar result is obtained. EXAVPLE
Use of a conmpound in the treatnent of inflammtion
[00153] The net hod of exarerEI 13 is repeated, except
that the patient suffe |ng lyom inflanmation is
mul a [00154] A
simlar result is obtaing 17 Use of a
compound in the treatnent ffmati on [ 00155] The
met hod of exanple 13 is repeat ed, Hexcept that the
[00169P Alsin@L resld isfoBtini¥d frominflammati on is adm nistered

ption is treated with a

-29-



with a conpound of fornmula [00156] A simlar result is
obt ai ned. EXAMPLE 18 Use of a conpound in the

wo e@atisasns of inflammation [00157] The net hod BET/US2006/022907
exanple 13 is repeated, except that the patient
suffering frominflanmation is admnistered with a

WHAF R A} . fornmula [00158] A similar result is
o%talnegpgaANPLE 19 Use of a conpound in the treatnent

ofl: ONS /dingiicd sEmpdyptimpPARR- 1eefjreie MepplePRpHYing pmiEtNIDS to a mammal an
effectiCh 2ARAS 6f dnSrghii€abiAic Wnipbund hivilgapeud ivew iz Yareh bekt, Wieein said organic
BTN SOTDONRE b LU o et I SOME D Pt e
and whepén saig igerdnasonestic ONBowli bas glseiron denating cipalilities suckiatdith. T-electron system will
interacERBIVIRY fosid 17488 o A caBorficd BRI mIndicky 12 tht E&@fic_ﬂﬁéﬂﬁn@ﬁ rbsdRe of the Zinc-1
f erghgﬁg_e 00%60 dThe nethod(fftexaqgle 1%N§§ repeat ed, ‘ 4
e Cept THar T BRPTE P RUPT BPG R ENG S Peiiigd niteen atom, sai
ring dogelppit printyinecarbony mdietnand dorp oel nehtagfa licowrstriaurd 40 16 $bstAuents do not contain a
benzaildBrhRemk@stld 1S obtai ned. EXAMPLE 21 Use of a

C ou in the treatnent of CNS di sease [00162] The

et hod nfg? m@&%ﬁﬁi@&ﬂeg g cagn | BlEcin Wereers Eaptc fHppeundigselected from the
group grasistiggnof forofik @udddy from CNS di sease is adm ni stered

wi th a conmpound of fornuIaR100163] Asimlar result is

obt ai ned. EXAMPLE 22 Use off a conpound in the

treatment of CNS di séa Q164Jo.The_oet hod of exanple

19 i s repeated, except

CNS di sease is adm ni stg

[00165] A simlar reg) apfied. EXAMPLE 23 Use of

a conpound in the treatnen| of CNS di sease [00166] The

nmet hod of exanple 19 is repgated, except that the

pati ent suffering from CNomdiasease i s adm ni stered

\(/)\Ab: gi ﬁ gggrgg%%g@%néﬁg zrglflnldeabel;d%r(l)tl]j/%gllcteéﬁ%h%elgra(){lp go%sslslflllné ofJ I‘f halogen,
optionally substituted hydroxy, substituted amine, optionally substituted lower alkyl, optionally substituted phenyl,

th ajconpound of fornula

optionally substituted C,-C;, heteroaryl and optionally substituted Cs-Cscycloalkyl or a salt, solvate, isomer,

tautomers, metabolite, or prodrug thereof.

R,
R,

N
N
|
X

Formula IT
wherein Ry, Ry, R3, R4 and R; are independently selected from the group consisting of H, halogen,
nitro, nitroso, optionally substituted hydroxy, optionally substituted lower alkyl, optionally substituted amine,
optionally substituted phenyl, optionally substituted C,-C;, heteroaryl and optionally substituted Cs-C; cycloalkyl; X

is H, N-oxide or optionally substituted alkyl or a salt, solvate, isomer, tautomers, metabolite, or prodrug thereof.

3. The method as recited in claim 1 wherein said modulating is inhibiting,
4. The method as recited in claim 1 wherein said inhibiting is irreversible.
5. A compound of formula
0. (o)
. F

I
or a salt, solvate, isomer, tautomers, metabolite, or prodrug thereof .
6. A compound of formula ITa
-30-



Use of a conpound in the treatnment of CNS di sease
[00168] The nethod of exanple 19 is repeated, except
w0 b@b/184823 pat i ent suffering from CNS di sease i BCT/US2006/022907
adm ni stered with a conpound of formula [00169] A
simlar result is obtaine®WAT IS CLAIMED IS: 1. A
met hod of nodul ati ng I Vi '

to about 35 carbon atons
aromatic conpound is capa
ar gi ni ne-34 noi ety Récat ed”i n Zige finger- 1 of the
PARP-I enzyme and wher ei npegaiiddOr gani ¢ aromati c
npound has el ectron_donating capabilities such that
|t s t PREPRRE Rofs B4Aof Brarcindepenfisitliteloatpd ignt the grppp consisting of iodo,
hydroxplogird, iniredoyand bstiogpdigl substinttédaming pr Lpala Rélehiteisdther, NAxtofdeds, ixftabolite, or prodrug
thereoft N€ _speci fic arginine-34 residue of the Zinc-1 finger
of PARP-1 where when said aromatic conpound contains a
hét er odYcrPmecupd Hgeckwhie drimiorgersin Ri-Re g Snaratagens B ighydroxyl and Ry is
iodo. ring does not contain a car bonyl noiety and does not
Ca o DA-hAGID SIS LS AR08, BARCLL WA Se 0 Ml o
iodo. 35 recited in claim1l V\herel n an organi c aronmatic
CONPOUMEL dofpsud R6dcash i E1aM6twhsied RO Rpanﬁ QN3 hﬁﬁ%ﬂ ROk 1odo and R, is
hdmflornulal and Il Formula | wherein ,
H e | ndependently sel ected fromthe group consi stl ng
ofl0.H, Rkd copeqund Hpteitwiinmfliip 650irsin Rt isemidoigrak, Bxiy jodo and R, is hydroxyl and
Rsish)ﬁwgai ituted am ne, optionall y substituted | ower al kyl,
fl onﬁH substituted hen ,. optionally substituted
oht-Cr0 PP EPEE $rechsid %}5 arrﬂrl;? 2 S GHUPRPRY} Byfs hydrogen and Ry is hydroxyl
andRs 83ed@scycl oal kyl or a salt, solvate, isoner, tautoners,

mf,j abo L\lphﬁmacgﬂtlcﬁ EQQJOHQon claﬁf;rg % anc fggt rﬁnu.lmj of %'h%gt%hcncoﬁlédund as recited

R3. R4 and arelneen ecte
in clairgy B'L?r}"‘%‘éﬁ%ﬁr@‘FF‘Wija“éﬂacCFPtabF?a?Pré‘&e"r’fmplﬁ‘Ftf“?déf’f dit oso,
Opd.i onalnkeyhos ot ittt bEAP ARPahicoiyd di@pt t@ipaibihyadiittding 1t @bject in need
t L onal |
thereoflg ?@%Pﬁuﬁéﬁp% %jffecrﬁ/g ’ ﬂlof IB%/ ?rga%%{obngtg:u EIQ}E %{Hulg%gg %éfﬂ %%(?gou yS carbon
atoms, agrelt iﬂwamaﬁ%ﬁwr&?w iycapals of hindinedly aggiuineg4 moiety located in Zine finger-
1 of thetBARPABdnkgyle andwhefeintsaid Dlg@id agtEnaQE coﬁ@&dn@hk@leiec}froﬁ adhsddgbaph®Bkies such that

it’s w—eé&t{%}{ lgyofg& wall m\%ract’wﬂ% %e%gstitevﬁlé Ichsao rrg{cglomgt% mnen%nﬁ%ram%tg of the specific
argining-gtesidig of ’fhe Z:leai fmgir Oﬁh@méi wh%fawl@n srisChinzRti¢ gogppumd contains a heterocyclic

ring cohtithihdd didrdpehn atdh, sﬁ@ﬁlgm&lﬁ@t@oﬁﬁn § &8dohy® thodet) afid Bk Notlcontain a lactam structure
sai.d inh Qig is irreversible. 5 A conpound

and the gy sé%erng Jp ot gpneap asb§1’zt"‘ B FRSTS rer . t aut oner s,

mét abolhetreethod ps rpqitedtiin glgmt Revhere fin argaBic an&m@ﬁtcrcpmmnﬂ ipfelected from the
groupcggqsmgl@foﬂa‘ﬁpmﬂhha | Ta wherein RL, R2, R3,R4 and R5 are

i ndependently selected fromthe group consisting of

i odo, hydroxyl, nitro, nitfoso, and optionally

substituted am ne org,a sal sol vate 0i soner,

t aut oner s, mstabollte )

Ry

Formula I

wherein R, Ry, R3 and R, are independently selected from the group consisting of H, halogen,
optionally substituted hydroxy, substituted amine, optionally substituted lower alkyl, optionally substituted phenyl,
optionally substituted C4-Cyo heteroaryl and optionally substituted C;-Cgcycloalkyl or a salt, solvate, isomer,

tautomers, metabolite, or prodrug thereof,
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7. The conmpound as recited in claim6 wherein Rl, R2

and R5 are hydrogen, R3 is hydroxyl and R4 is iodo.
wab@easssppund as recited in claim6 wherei n RIPERUS2U6/022907

R5 are hydrogen, R is hydroxyl and R3 is iodo. 9. The

conmpound as recited in clarRm6 wherein RL,R and R3 is

hydr ogen, R5 is iodqg 4

compound as recited I"s Mierein R2 is

ami nopropyl, R3 is iodoY2 T s\gydroxyl and R5 is

hydrogen. 11. The conpo

wherein R2 is am nopgo > N hydrogen and Ris

hydroxyl and R5 is iodo. 12. A pharnaceutica

conposi tion conprising an gf fective amount of at |east

one conpound as recited in claim5 or 6 with a

phar magéerein BaRb Rs, Ke erd i arb Indeperalently eglected frorh fie enatp eanedbting of H, halogen,

nitro, réltobd) bRidhally uBstinfed HOdrHGCopbnatiy ﬁ_ﬁsmﬁ? toweJa11@16 Eﬁﬁ%ﬂ?ﬁﬂ&ﬁh&i@nﬂm,
. ) Cc 1 Sl ng aqn) ni r,n a, Su C I.N nee
opiondly e P b PRISEA PRI T HUREPY BB TGt CCecyctontio; X

is H, Nexgla pri apticuplyrealstioted diup owarsalt, bdwaienispnfer, tariozhers,anegbalitd, 0:3fodrug thereof.
carbon atons, wherein said organic aronatic conpound
i's capabl e of binding the arginine-34 noiety | ocated
in Zinc fnger- 1 of the PARP-1 enzyne and wherein said
organi c aromati c conpound has el ectron donating
capabilities such that it's TT-electron systemw ||
interact with the positively charged (cati onic)
guani di ni um noi ety of the specific arginine-34 residue
of the Zinc-1 finger of PARP-lI where when said
aromati ¢ conmpound contains a heterocyclic ring
containing a nitrogen atom said ring does not contain
a carbonyl noiety and does not contain a |actam
structure and the substituents do not contain a
benzam de or |actam structure. 14. The nethod as
recited in claim 13 where an organic aronmatic comnpound
is selected fromthe group consisting of fornmula I and
Il Formula | wherein Rl, R2, R3 and R4 are
i ndependently selected fromthe group consisting of H,
hal ogen, optionally substituted hydroxy, substituted
am ne, optionally substituted |ower alkyl, optionally
substituted phenyl, optionally substituted C4-Cl10
het eroaryl and optionally substituted C3-C8cycl oal kyl
or a salt, solvate, isoner, tautonmers, netabolite, or
prodrug thereof.Formula Il wherein Rl, R2, R3, R4 and
R5 are independently selected fromthe group
consi sting of H, halogen, nitro, nitroso, optionally
substituted hydroxy, optionally substituted |ower
al kyl, optionally substituted am ne, optionally
substituted phenyl, optionally substituted C4-C10
het eroaryl and optionally substituted C3-C8
cycloal kyl; X is H Noxide or optionally substituted
al kyl or a salt, solvate, isoner, tautoners,
nmet abolite, or prodrug thereof.
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