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Pol y (JADP- r pse) polynerase ("PARP') is an enzyne located - i n the nucl ei
of cdlls of various or ans I ncl udi.ng mnusdl e, heart and brain cells.

PARP |74 $gen };?IW“? ‘?}%‘1 &Wﬁ )P‘I‘?é 1030 yrepair of strand breaks in DNA

Once lactiv a ?ragrrents, PARP cat al yzes the attachnent

of upg to 100 ADP- 40 rlbose units to a vgriety of nuclear proteins,

I ncl udi ng hi stones and PARP itself. \\hile the exact range of funct I ons
of PARP has not been fully established, this enzyne is thought to pl ay

a rol Eisd) e PO VA BIORIBDVE) PEDPVERASE (‘PARP") INHIBITORS, METHODS AND PHARMACEUTICAL COMPOSITIONS
FOR TREATING NEURAL OR CARDIOVASCULAR TISSUE DAMAGE

(57) Abstract

This invention relates to compounds. pharmaceutical
compositions, and methods of using compounds of formula
(D), or a pharmaceutically acceptable salt, hydrate, prodrug, or
mixtures thereof, wherein: Y is alkylhalo, alkyl—CO—G COG,
a direct bond, C=0, O, NR11, or CRg; G is NR1iR1s, ORg,
SRy, or Rip; Z is O, S or NRy3; X is NRyg, O, S, CRi2R13,
C=0, a bond, ~CR12=CR13-, ~C(R12R13)CR14R15)~, or Ri,
R29 R3r R41 RS, Rﬁ) R'h RB: RlO. R12r Rl39 Rl4s or R159 are .
independently: hydrogen, halo, alkylhalo, hydroxy, Ci~Cs
straight or branched chain alkyl, C—Cy straight or branched
chain alkenyl group, Cs-Cs cycloalkyl, Cs-Cy cycloalkenyl,
aryl, amino, alkylamino, nitro, nitroso, carboxy, or aralkyl; R is hydrogen, hydroxy, Cl—Cg straight or branched chain alkyl, C>-Co su'algh
or branched chain alkenyl group, C3-Cg cycloalkyl, Cs~C7 cycloalkenyl, aryl, amino, alkylamino, carboxy, or aralkyl; Ri1 or Rys are
independently: hydrogen, halo, alkylhalo, hydroxy, C1-Cy straight or branched chain alkyl, C;-C; straight or branched chain alkenyl group
C3-Cg cycloalkyl Cs—C7 cycloalkenyl aryl, ammo, alkylammo, carboxy, or aralkyl.
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e osteoporosis, chronic and acute pain (such as neuropathic

pain), renal failure, retinal ischemia, septic shock (such as
30 endotoxic shock), and skin aging; to extend the lifespan and
' éroliferative capacity of cells; to alter gene expression of

senescent cells; or to radiosensitize hypoxic tumor cells.

2. Description of the Prior Art
35 . Poly(ADP-ribose) polymerase ("PARP") is an enzyme located

" “in the nuclei of cells of various organs, including muscle,
“heart and brain cells. PARP plays a physiological role in the
'"repalr of strand breaks in DNA. Once activated by damaged DNA
- fragments, . PARP. catalyzes the attachment of up to 100 ADP-
51?40jfibose units to a variety of nuclear proteins, including
- .histones and PARP itself. While the exact range of functions
".".0of PARP has not been fully established, this enzyme is thought
to play a role in enhancing DNA repair. -
During major cellular stresses, however, the extensive
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(1997)) and in traumatic brain injury (Wallis et al.,
"Traumatic Neuroprotecﬁion with Inhibitors of Nitric Oxide and
ADP-Ribosylation, Brain Res., 710:169-77 (1996)).

It has been demonstrated that single injections of PARP

30 inhibitors have reduced the infarct size caused by ischemia and
reperfusion of the heart or skeletal muscle in rabbits. In
these étudies, a single.iﬁjection of the PARP inhibitor, 3-
amino-benzamide (10 mg/kg), either one minute before occlusion
or one minute before reperfusion, caused similar reductions in

35 infarct size in the heart (32-42%). Another PARP inhibitor,

' 11S-dihydroxyiéoquinoline (1 mg/kg), reduced infarct size by a
comparable degree (38-48%). Thiemermann et al., "Inhibition of

""the Activity of Poly(ADP Ribose) Synthetase Reduces Ischemia-
"'ﬁeperfusion Injury iﬁ"the Heart and Skeletal Muscle", Proc.
40 Natl. Acad. Sci. USA, 94:679-83 (1997). This finding has
~suggested that PARP inhibitors might be able to salvage
"prev1ously ischemic heart or skeletal muscle tissue.
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(1991); and. Dawson et al ., "Mechanisns of N tric
Neural damage following stroke and other neurodegenerative

.25 processes is thought to result. from a massive release of the
' excitatory neurotransmitter glutamate, which acts upon the N-
methyl-D—-aspartate (NMDA) receptors and other subtype
receptors. Glutamate serves as the predominate excitatory
neurotransmitter in the central nervous system (CNS). Neurons
30 release glutamate in great quantities when they are deprived of
oxygen, as may occur during an ischemic brain insult such as a
_stroke or heart attack. This excess release of glutamate in
turn causes over-stimulation (excitotoxicity) of N-methyl-D-
o aspartate (NMDA), AMPA, Kainate and MGR receptors. When
-;135 glﬁtamate binds to these receptors, ion channels in the
| . receptors open, permitting flows of ions across their cell
'membranes, e.g., Ca2+ and Na into the cells and K" out of the
fcells.“'These flows of 1ons, espe01ally the influx of ca?
_ cause overstimulation of the neurons. The over-stimulated
.40 peu;Ons secrete more glutamate, creating a feedback loop or
Jhxidbﬁihb"éffect which ultimately results in. cell damage or death
via the production of proteases, lipases and free radicals.
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25 - The stimulation of NMDA receptors, in turn, activates the
enzyme neuronal nitric oxide synthase (NNOS), which causes the
formation of nitric oxide (NO), which more directly mediates
neurotoxicity. Protection against NMDA neurotoxicity has
occurred following treatment with NOS inhibitors. See Dawson

30 et al., "Nitric Oxide Mediates Glutamate Neurotoxicity in
Primary Cortical Cultures", Proc. Natl. Acad. Sci. USA,
88:6368-71 (1991); and Dawson et al., "Mechanisms of Nitric
OXide-mediated Neurotoxicity in Primary Brain Cultures", J.
Neurosci., 13:6, 2651-61 (1993). Protection against NMDA

iv35-neqrotoxicity_can also occur in cortical cultures from mice
. with targeted disruption of NNOS. See Dawson et al.,

-  "R§$istance_to Neurotékicity in cortical Cultures from Neuronal

| .;Nﬁtric oxide Synthase-Deficient Mice", J. Neurosci., 16:8,

. 2479-87 (1996). |

40 . It is known that neural damage following vascular stroke
is markedly.diminished in animals treated with NOS inhibitors
or in mice with NNOS gene disruption. Iadecola, "Bright and
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" Spont aneous __ Rear rangerrent of Am noal kyl it hi our eas

Mer capt oal ky | BRMRVEYnedt dsndias now chgen Gflsﬂpt"ﬁr@do&%t S%ﬂ?ﬂﬁs@t al. may

| nhi bi tors wihdvéelmn viiy errdewails dlwss itithdy| endwobodRicitBr . ad. NMDA-
Pharm ,

117 %%ﬂaééd neurotoxicity. Rather, it may have been more

25 approprlate to classify the in vivo neurotoxicity present as

glutamate neurotoxicity. See Zhang et al. "Nitric Oxide

- Activation of Poly(ADP-Ribose) Synthetase in Neurotoxicity",

Science, 263:687-89 (1994). See also, Cosi et al., Poly(ADP-

Ribose)Polymerase Inhibitors Protect Against MPTP-induced

' 30 Depletions of Striatal Dopamine and Cortical Noradrenaline in
'05731/6 Mice", Brain Res., 729:264-69 (1996).

' It is also known that PARP inhibitors affect DNA repair
éenerally. Cristovao et al., "Effect of a Poly(ADP-Ribose)
Polymerase Inhibitor on DNA Breakage and Cytotoxicity Induced

"3:35;by Hydrogen Peroxide and v-Radiation," Terato., Carcino., and
Muta, 16 219 27 (1996), dlscusses the effect of hydrogen
'tperox1de and y-radlatlon on DNA strand breaks in the presence
:?of and in the absence of 3—am1nobenzam1de, a potent inhibitor

’ I"'"'.'of PARP. Cristovao et al. observed a 'PARP-dependent recovery
40" of DNA strand breaks in leukocytes treated with hydrogen
”"'perox1de.

' PARP inhibitors have been reported to be effective in

..5-'



25 (1996); and Szab6 et al., "Mercaptoethylguanidine and Guanidi ne
| nhi bitors WO Oxi de Synt hase React with Peroxynitrite PCTAI$88/F§182 ect

Agai nst Per, Y Bhgkh: (@efe kX
2%3: 9030 36 (TObLyeeReL ESEERE DHARNP (RIROT. L Chiis pale METRorive  dn

useful for 3(Plf¢\é%¢'t¢hﬁga?‘t1ﬂ9¥t Fellscfrgn EpcgVering, Srom P?‘éeﬁﬁ'—r‘é&]ﬁf drethpl
| nhi bi tor of &gﬂ.a@é\DB-fR mlse)aweimﬁatﬂoﬁmﬁ}myl dpeedumabAyt byt ithéir

J 02 1997 b

PARD | nihi b} § FRLFLE E0 R SRRt IR TeBatr| At tﬂdicé@%}ifn?ﬁ oo iz
gz?b?A%}D al..s, %B\, 'tS?]s pndnd5s5Boeakags.. I Activation | I

0 - ose oQ..ar v,

in %/he Cytot oxi m%/ vfﬁegcgl\/ﬁg‘r ﬁ%&es%gr#dl no%ﬁﬁl\/g%{%ﬁfé%% gExpglsséa 0 Fk
Per oxyni trit etfeatlﬁgodnfllapﬁnatma'd bawdl disydass 1 758abgmanaeth algge) Role
Bauer et Fum?&naaéfl% Of 5% OWgly, ) A%ﬂlﬁb?éé?yﬁtﬁﬁ@wﬁa%é%n

Appar ent Loss of genicit a ras-transfor Endot hel 1 a
Cel | L| ne by Bxperamantailt hcznn;ua,s ammnese J. Bbarspyrohe, (15eelp) 1215

Intl. J. O’ICO{ 199‘?? 2381%gugé8$6%_hﬁe]gglllal Pf PARP inhibitors to preryea%é or

5 Hughes et a hduciron o Hypor esponsi veness
Experi nentld toeet eplitds. mmﬁPﬂ-th wsishgin@eed odonizats Wt iingzaluminal

Monocl onal A@d@?ﬂ?{strﬂtlbm'fothelﬁw 2Pihie9dbenzene sullfeniikelaciHRh

i nhibitors aggear to be useful for treating di abet_es. Hel ler et al
"l nactivati orP®F tReR®RPY¢ ADP-TIBARPBoSERESI yﬁﬁFS%é’eéené‘ﬁf“Pé‘&h?r@)&?b’é?\ef
Radi cal and Nepéttf Qi dfnhlbi'ﬂdrCléﬂ lpmpsl att@Rlits.,." J.IkhDbit{BAMof PARP

270: 19, 11176 8 I Scusses tendenc of PA

o ARy o LS SHRESC A M ICLR 2L T $25EERER Sene
Hel | er .0 md:rpheédgyebhsl fthememexrgyetiid staitis vaf eﬂhé’A&Psgaaes:odJmn .15 See
found that t n show, don sur

t o DNA- damagﬁg r adi g&%u&q%e m}gan%tlce'l |'s %retfe%ﬁ‘ggo&’I f(l)%];?gexran%e %fr?e ot
resistant to Mhn@@ikﬁilﬁyhépumeas into Megrcaptosilikyilguard@iings bi tdr Novel

have been shapnaée Qﬁf NlH%@Emo:EfHet"s%‘?th%%eenﬂﬁﬁi’%iﬁo§900vhﬂﬁ %@ltéé?tlv:.ty
shock. 20 Zi n'ggrel i et al., "Protective Effects of Ni cotinam de A al nst

Nitric Oxi de-NEWREEEd the afd@uEidds afspforme | BZEnddt oBharm. , 7:619-32

25 (1996); and Szabd et al., "Me_rcaptoethylguanldlne and Guanidine
Inhibitors of Nitric Oxide Synthase React with Peroxynitrite
and Protect Against Perbxynitrite-—induced oxidative Damage", J.
‘Biol. Chem., 272:9030-36 (1997).
Evidence also exists that PARP inhibitors are useful for
30 treating arthritis. Szabd et al., "Protective Effects of an
Inhibitor of Poly(ADP-Ribose)Synthetase in Collagen-Induced
Arthritis," Japanese J. Pharm., 75, Supp. I:102 (1997),
discusses the ability of PARP inhibitors to prevent or treat
collagen~induced arthritis. See also Szabd et al., "DNA Strand
-~ 35 Breakage, Activation. of Poly(ADP-Ribose)Synthetase, and
Cellular Energy Depletion are Involved in the Cytotoxicity in
Ma;__:rophages and Smooth Muscle Cells Exposed to Peroxynitrite,"
Proc Natl. Acad. Sei. _ﬁSA, 93:1753-58 (March 1996); Bauer et
o al r "Modification of Growth Related Enzymatic Pathways and
. 40 'Appa_rent_ Loss of Tumorigenicity of a ras-transformed Bovine
Endothelial Cell Line by Treatment with 5-Iodo-6-amino-1,2-
benzopyrone (INH,BP)", Intl. J. IOncol., 8:239~-52 (1996); and



Shock: Potential: | nvol vement of Pol yADP Ri bosyl Synthetase, " Shock,

5: 258- 64 (1¥B3P/18d}gests that inhibition of the DNA r epai PCII$8/18189

triggered--g ?(u?ﬁleﬁ( AP 2 bosegn M 115 ase 'i‘aﬁeié ir?]r @qut Iﬁsﬁpﬂésﬁaﬁsweness
|

agai nst vascu failure.in endotOX|c shock i "et al. found
that nicotinaifd@npEsPeEiveatailn¥odel od) APEeimmyn iiueiky &sing dpppitogenic

failure in eggeiarps meheeional Antd¥o, &F. AmmASO, fﬂﬂﬁd3§b§12§h?1994)
actions of nicotinam de may be rel ate t'o |nh| bition of the NO medi at ed

activation of 30 tRarthed gPARShJikitows raprear Gelke usefigbr fgrpjreating

pol y( ADP rgRapekessynt hedpder et Q43S, ahgQact iGeAXH e%f thBC"Pol?f(ADP-
Peroxynitrite_and Activation of Poly§€m-R|bose) Synt het ase |

Vascul ar P9 | BAPOSRd FodyMAF asfnGens Qﬁﬁmgadlca%k??d gltpﬁﬁrﬁﬁlde
122:493-503 ($8R{kit35in 1s1&etcanesher gknaysiusenea , PARD: 19hlbniesSsbS(May

treating cancer. Suto et al., "D hydroisoguinoli nones: The Desi gn and
Synthesis of A9REW,SEiEEuSSESPEHhentendansGy G5 Po”fRde;q/(dmiete Fehdydpr NAD+
Pol ynerase”, ARl ¢AadGee Pheddeath of iRsulin-phficing isTéECtE3ES. Heller

processes f or yntheS|2| g a nunber of different PARP 40 i nhi bitors.

hddi tion  SuB ed 0118 Eon mige Vg, Andiivagad, 25 Sicnest ana
i soqui nol | DBS fuaad thatenhesel mgtantheelleshahdehBECsBoofNADn|depmetadnahmar
or chenot hera

o Crol e “BRHbre to pNA-damaging radicals. The;itant, Tatis.gete,also
| nhi bi tor of Pohy@ADB—hemmnxﬁI!ﬂq&&#&mb'to the Cokicity SFMIO.Cel | s",

Oncol . Res. %uceg-(égi’ PAI@’S(i'fﬁfi,?ﬁtt}sze ha'v%h'poélagonsho@{z Fo be

PARP act|V|ty, roliferation tunor cells
synergi stic ePSé@tullO f#ren tttlj'ﬁﬁltl@sl | senfeteyier eghafkni t Aran sERSAat | Rhock.

drug. - 20 z®highleangt ker ause h@%d%@@%ldﬂ“éﬁfé&é%'6Ttﬁfbéffﬁ5ﬂgab ﬁ%alnst
ai n ndrome

peripheral nelNe i) WiPls gidiLieal Sadianl bacholod i, parn o SxndCer
injury (CCd) shot:lke mmftiscl arhceobeement5 camomnyﬂbpcmwca;wsys@thetase,"
of oyt opl asm SHECE: (i LiPhe 41026 cal TMSPSER KEPRE I Hebths O EotiRaDNA
et al., - repair cycle triggered- by poly(ADP ribose) synthetase has
~-25  protective effects against vascular failure in endotoxic shock.
. Zingarelli et al. found that nicotinamide protects against
delayed, NO-mediated .vascular .failure in endotoxic shock.
Zingarelli et al. also found that the actions of nicotinamide
may be related to inhibition of the NO-mediated activation of
30 the energy-consuming DNA repair cycle, triggered by poly(ADP
ribose) synthetase. See also, Cuzzocrea, "Role of
Peroxynitrite and Activation of Poly(ADP-Ribose) Synthetase in
thé"Vascular Failure Induced by Zymosan-activated Plasma,"

B:__:'it. J. Phazm 122:493-503 (1997).
“TM 35-" .. Yet another known use for PARP inhibitors is treatlng
'  cancer ‘Suto et al., "Dihydroisoquinolinones: The Design and
sSynthes1s of a New Serles of Potent Inhlbltors of Poly(ADP-
s;Rlbose) Polymerase"‘ Antlcancer Drug Des., 7:107-17 (1991),
ﬁﬂuirﬂﬂdlscloses processes for synthes121ng a number of dlfferent PARP
--;quflnhlbltors. In addition, Suto et al., U.S. Patent No.
| 5,177,075, discusses several isoquinolines used for enhancing
the lethal effects of ionizing radiation or chemotherapeutic



Pai n, 72:355-366 (1997). PARP i nhi bitors have al so been used to
extend the WO283645 20 and proliferative capacity of cells i rRECTEHSIR8189

t r eat nent gf& désse§§\estux§él».chcelei§ SkidltirPIbRY. a1 . Al 2SI FRLE Sof ésm;

di sease, B oscler osi's osteoarthritis, osteopor03|s nmuscu
dystrophy, degerearethnid ieeeas emn dfnhsumlm:alomm;emmw%e) Polymerase,

replicative sensécgﬁ‘gge?a%mcﬁj aéeefilémcubﬂgogegq&eg ati gn Zggml t(1994) ,

senescence, her T mmune senescence  di seases;
gene expressiditaissemescend ceirnleibititre WOL MQ?Sactlvz.ty, Largduced

b f k Lks et
Tapeci 1o | AT at (i of dhindP EeBEET RS R HEtked, dYrEHALIE! efbect
Mono( ADP- Ri0boeher) ﬁxmtsf@ahb%"are c@r'@team@nmth anzeikxlam Brya992)

and i n Banasi k et t ¢ Rbas ¥k atioB s
Reactiona". L ) bR Qis Uk padstiinelot €orfl 1o ABRe Rebatkh

the approach Rﬁrlﬁ?ﬁ’{?l& erve YRR s the %?%t%&ésP%FgEﬁggéHaﬁEW&n

has been |'m§ﬁ§hf6}né‘ffcﬁéﬁn ad:(}ieuro aghge fidiecas h&m& bbeduced by
observed with sorre of the

% % 5n i.bitors 1:}é:scus %c\i,e
in Mlam etchegnic °°“?F|F|F-B E'BPsle:'uFXI JE&ddn&: %m%a?% B&s BF*Y
Synt hesi s15 ard f éAt wiiicH heradéswmbadt ic Padtesaddon Sof espénal2 T oBd- aorsal

1984). Spegifical Ly, the P b
benzani de not Bty PIFSFEEHLPRE abYi onYBETEREBRIAHNL, ¢, BPeoppacn | ana
affect cell wiwtleoplasyl (soseakieddat] neurawng) occurs. See Mao et al.,

- 8- 5 h S h concl uded that the useful ness of these
PARP i nhi bi toﬁr%mnh?%ejggvgégl &ires ricted by the difficulty of finding

a dose _that WI || iPARDI inh el eory rave @icd qeodusied) to extend &hal lifespan
met abol i ¢ 5 | t&%:g 1fera-mgr n¥§ﬁ585%yhad’f" BR‘gl@ Sfﬂq‘!fﬁ&i’n%haﬁré@iﬁéﬁt of

am no- 10 sub npoun act|V| ty and can tr
or prevent tl%lsﬁl%a%%ﬁmges\iébul t Rfig f F8ANcel R%dige otlEaimer’ s"duedtlée"“ser

Necrosi s or apMEPSES18Re4 08, CancaiBbhetare tigyr al ostddpsresil@pagemuscular
' nel udi n9 tha& fgxl'rlagt\{\grPgdéggggra%gggmdls%g%es of skeletal muscle involving
" replicative senescence, age-related macular degeneration,
' 25 immune senescence, AIDS, and other immune senescence diseases;
"and to alter gene expression of senescent cells. See WO

98/27975. '
- Large numbers of known PARP 1nh1b1tors ‘have been described

"in Banasik et al., "Specific Inhibitors of Poly(ADP-Ribose)

30 Synthetase and Mono(ADP-Ribosyl)-Transferase", J. Biol. Chen.,

267:3, 1569-75 (1992), and in Banasik et él., "Inhibitors and

Activators of ADP—Ribosyiation Reactions“, Molec. Cell.
Biochem., 138:185-97 (1994).

However, the appro#ch of using these PARP inhibitors in

, %5'thé ways discussed above has been limited in effect. For

_f:!example, side effects have been observed with some of the best-

':_'kh0wn 'PARP inhibitors, as dlscﬁssed ih Milam et al.,

 "Inh1b1tors of Poly(Adenoélné Diphosphate-Ribose) Synthesis:

. iP;Effect on Other Metabolic Processes", Science, 223:589-91
, 40 (19_84) . Specifically, the PARP inhibitors 3-aminobenzamide and
'ben'zamide not. orily inhibited the action of PARP but also were
shown to affect cell viability, glucose metabolism, and DNA

-8 -



reper f usi on in'urg. GEneraIIy, I nhibition of PARP activity 15 spares the
cell from eW@rJ(W ¥ss, preventing irreversible depol ar i zat PER/USS#/18189 he

B eu L ons | t%“ﬂyngth&_@i&;. Tﬁﬁtg\éi de_&{:af hé?u%pg%& egha® %h%ééfﬁ?he@és bithgnleke
e boun ereby, .if.is oug a acfivatiqn ma .conmon
ol e i sti1 PARP iphiblters BASIPE TEURERI SCSHEIALES BY FBB HYGL4COMRbet
in 20 additi ginddngha @oskicthat willir érhibditcéhe antye without feotaicing
rel at ed conmpounds .hav e di.scl os nmedi cal treatments and ot her
uses. Home?é?}ilt%ﬁ}gg'e%ce%boouﬁtﬁs eégee&%’ structural ly distinguishable and
directed to uses Whiechinveskphasi haveheaiovt dliscotaredt dhialt | seledy namdaw-
et al., P %ﬁvt\a,%.‘tl}h%h‘i:%td o) x?rﬁiszgégé’iﬁﬁi;ﬁiesﬁikﬁnsgcﬁ;‘]ﬁ}ﬂ 1498 can treat
derivative ich s used as an antl cancer agent. silets et al.,

" Desi gn ary Bﬁﬁﬁﬁﬂﬁsﬁ%ﬁsmﬁaﬁamﬁgﬁamafqﬂﬁkﬂqnﬁ§°Pi&ﬁéﬁ;@%maiﬁnPrJdeath
Chem (1995) gué3: 8o Hekrbuidli 8¢ OsFoptEs d8SifiHy pond LHK haXel ioradde neural

near-infrared_absorbing-gign&nts such as. aceanthrene green 30 and ‘

deri vati ves. T1EENG ofdmage,| ino DMesEhast k9t ha¥dPEnetocals LEChYymER o Rnd
Naght ?;f;" im de@@mgg 'ﬂﬁiiogeSizﬁufg@w g—%ﬁﬁefbgwt lorinhildhﬁ’l’ttmnbft FARP Eag.tivltg
Med. e 1994), 01 -94 I scl ose the preparation_an -
Voaeptor kit SEARGE HBE, eyl TEqH capexsY ohPREso PRefRBRIDY | tRraleruiiid
benzisoquinoﬁbpmﬂa:izguionﬁones. SEhSinnnad;pns Bﬂaﬁdu1 thgent_ provides
CBI5AS767  hllfabrotdction® wnileN 4L WAN SR1WL %S oufla! LHBELESS. it is
usef ul for anti - Inflammatory and central_nervous systentactLVity
and al so thoviadde that| BRRE askpyatdonsaray RIRY as comman cfedei dhe still

- maki ng t hesgfliest i3l i MO dRe ch&R #08 , Chephaps R Pal Rl s48vErBd)- in

282711, disclose structurally distinct bul felated_. chloripated
conpounds20 addition; &g FheyiRrodyseien Rbafree Fagdeadlst & Ndnposition
- 9- 5 cont gt rPARR 4 téd i diound@thdrd bieen "éil €cpokedt fardmedical

(el a0 o1 S mid U] Kok (ERREC SO Pl tle chlilite are

and | ess si detefdcdetrally distinguishable and directed to wuses which

emphasize their toxic characteristicé. Fernandez et al., PCT

25 publication WO 95/29895, discloses an isoquinoline derivative

which is used as an anticancer agent. Desilets et al., "Design

and Synthesis of Near-Infrared Absorbing Pigments", Can. J.

Chem. (1995), 73:3, 319-35, disclose the design and synthesis

of near-infrared absorbing pigments such as aceanthrene green

30 and derivatives. Langlois et al., "Synthesis of Quinazoline-

2,4-dione and Naphthalimide Derivatives as New S-HT; Receptor

" Antagonists", Eur. J. Med. Chem. (1994), 29:12, 925-940,

disclose the preparation and 5-HT; receptor antagonist activity

of certain quinazolinediones, benzisoquinolinones, and -~diones.

"~ '35 Simmonds, British Patent GB1545767 (1975) disclose

- -’ penzopyranoisoquinoline  derivatives useful for anti-

~inflammatory and central nervous system activity and also

' .“disclose a related compound useful only as an intermediate in

V”:making these distinct ébmpounds. Kardos et al., German Patent

' D.R.P. 282711, disclose structurally distinct but related
| - chlorinated compounds. - '

Accordingly, there remains a need for a composition



10 SUMNMARY OF THE | NVENTI ON The present invention relates to novel
pol y( ADP-r i B&38¥11645 pol yner ase (" PARP"1) inhibitors and net hoBETUSH8/18189

ef fecting aghbh¥i t Yol Qi Si sa t h¢
my trear o FPRCRRRIAY CERRE, InhiniBoRll "Ehab®, BRohiEe®CHBr: piitehe | M
death due to netiable GLigsdi.osPArtieRéAFrAY Wwidhenraspechinda cbepptinepsl of

injury or neugpdegeneialdye HewRATANd NfeBm céll Misateyriafyyendahle to
| i fespan and proliferative capacity. of. cells, and thus be used fo treat
or prevent diReGERS1S OFsBEPLPEHS: i ABFetieSH Sidf\PLifGESalter gene

expression of 20 senescent cells; and they nmay radi osensitize hypoxic

t unor cel |l fera , ounds of the invention treat or

pr event tils%ugumgégegfegh%‘t thﬁf‘@g cell damage or death due to

necrosi s or apopt othe, paedienrt efrfvemtimur vadbtest ibad tyevel poillydADRediiiask)
or not medi at N?E t S ChdYy 2 C oq{g?a g :
interfere w tﬁglﬁﬁ% §n @ar%%ﬁ;'u)t a%g}gﬁ%oﬁ%urgggxi Cl y@%%dtf%gjrrgegf%tegéng 2
bi ol ogi cal paneéwmgBal EgkiNaty in mme auMPduiiBing the saventi 8% cweh. dhey
or prevent otjgy treé’ts:s§ ep%%‘ﬂﬁ righitaAd ﬂ:%sﬁféqué’ﬁégé!ai'égﬁlting fromf ¥ell

exanpl e, the conhpoun 0 he_invention can treat or 30 prevent .
car di ovascifi sfaRageRr (dgakk Jus fa NEFHOSHR C&r dPsPtosisciefebrak ischemia

{ﬁperIUSiQntéﬁﬁUEﬁperfﬁﬁﬁﬁﬂfﬂﬁﬁﬁﬂyié&U&%mri?ﬁgeneféEF@QCG&sé%?éﬂSimﬂan
e erm natiop - .cardiac a procedures or r,i ar di ac .
arrest when -t?l’élﬂﬁgrtifh%ﬁc’&ay e bﬁ%ﬁfg}ﬂfd lﬁfotﬁﬁqaéb&r\ﬂo Fé’%"&n@%a%fe‘b? fRR3Lity
reperfuse. 350f cdhescoamdurtdsusof beheupedsehd |tweati cor cpratant belissakes
to ext end ] e | Eegpan pral.ife [ f ..cell ]fﬂr& : 1h
Qésbgiéggﬁ EHSrEME%ﬁ., tgéyh ﬁg\%thﬁtgﬁg’n %en(é eé( S s1oxr\ Use

to treat or preven Seases asSocl at € ere . “71.nduc )
exacer bat &P bsepestehlir aghlsreand ithevidmay skadioseangifgze hypoxic tumor

at her oscl er osig318st e%éﬁ%%%%1 OhBORYmPhddUsEUlie 4hest{ORNYreat or

degenerative di seases of nmuscl e 1 nvol vi ng replicative
senescence, aBESVeNEt &£4SFHCUOAMaGEyF RS INY froRnRRhé JBRBYCTe d5RTBs due
and other imuse malescRncerd geRsEssis, and /Wrheefdieteasesursnali aledivith,

Cellular_senegggﬂgg %“giiated or not mediated by NMﬁA.lgokicity. These
25 coﬁpounds are thought to interfere with more than the glutamate
neufotoxicity and NO-mediated biological pathways. Further,
the compounds of the inverntion can treat'or prevent other

tissue damage related to PARP activation.
' For example, the compounds of the invention can treat or

30 prevent cardiovascular tissue damage resulting from cardiac
ischemia or reperfusion injury. Reperfusion injury, for
instance, occurs at the termination of cardiac bypass
procedures or during cardiac arrest when the heart, once
prevented from receiving blood, begins to reperfuse.

35 The compounds of the present invention can also be used to
extend or increase the lifespan or proliferation of cells and
thus to treat or prevent diseases associated therewith and
induced or exacerbated by cellular senescence including skin
‘aging, atherosclerosis, osteoarthfitis, osteoporosis, muscular

" 40 dystrophy, degenerative diseases of skeletal muscle involving
replicative senescence, age-related macular degeneration,
immune senescence, AIDS and other immune senescence diseases,
and other diseases associated with cellular senescence and

- 10 -



5 aging, as well- as to alter the gene expression of senescent cells.
These conpowd99/24ds al so be used to treat cancer and. to r adt@EERE/1818%
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F8p Blmor
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di sorders sucBedssagaont! pécsvening afroageretent ballp DSt 1damaber of DNA

| mmune senescepnce di seases thritis, the er.Qs
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senescence, ObNAerepaiheadThe acompoumdsinef the qrssentecinvemtianacanybeonsed
di sorders (su n Cr [ S

dystrophy, (E)§t gr&?%r#t ;%S'Fa gﬁeg& e%{)%?%mg séﬁ?onl ¢ éer?(;/ o%'rije%(r;cut eor aPrevent
(such as neuropadhpwascuééﬂ-’n)dl$@m¢r$ 8i 159 e treat ngthesc h"e'ﬁi"‘éltéé’ﬁ‘ﬁ cand/or

shock (such agjgerfBgat lich AWCkye-paHatkin muhr Pae§ehabhyion)e AIDS and
conpounds of the 1 nvention exhibit an | errfothnhl i ting PARP |ggwt\ro

of . abolA5 105hER dFMURR SeNARAENSTS% (At SERFES abBGENFS MM 0 ATRRETSCI8EOS IS,

Speci fical | y, chBReRiasentanhBeENt idbydrRdrdebvé 0 cn.smimmln@f skéleaati aukcle
[err]

o) urctlrvad PALTEREHUL"GhhdeBEERR, O RrBll, BHIGEL el lifune
di rect bond Ssfles@ence , NRndfrlammator@Rrwe 1 disorder€ i (SudR] e:s]q:OIRFQSr pnd
gg[[ E:H R er rﬂ‘{%e&h 180 Cfeééaé[ Or . l{% fg%e”liystrophy, | N SAFEnrAtis,

_ . 20 osteoporosn.s, chronic and/or acute pain (such as neuropathic
pain), renal failure, retlnal ‘ischemia, septic shock (such as
endotoxic shock), and skin aging. Preferably, the compounds of
thé invention exhibit an IC;, for inhibiting PARP in vitro of
ab_éu_tllo_o_. uM or lower, more preferably, about 25 uM or lower.

25 Specifically, the present invention r'“elates to a compound '
of formula I: .

. .30 or.a pharmaceutically acceptable salt, hydrate, prodrug, or
‘mixtures thereof, wherein _ _ _
. ¥ is alkylhalo, alkyl-CO-G COG, a direct bond, C=0, O,
- NRyy,” or CRy;
G is NRj;R;s, ORy, SRy, or Ryo;
35 Z is 0, S, or NR,;; _
X is NR,s, O, S, CRpR;a, C=0, a bond, —-CRy;,=CRj;-,

- 11 -



5 -C(Rerr]C(Rerr]s)-, or; [err] are i ndependently:
hydr ogen, haNQ)99/HI645/I hal o, hydroxy, C[err] straight or PCT/US98/18189

branched c L-Clerr] straight or branched chain 10
al kenyl g %(%Fé%/‘f‘ %’ﬁﬁb‘al Kyl%r’C[ err cycl oal kenyl , aryl,
am no, aI kyl am noR;pi Rs0,Rani RiesBs, Ra/bdky, Rer Rio: Riz, Rusy Bral I8 ;Ris

Rlerr] is: ar d’g% 1 ydroxy, Cferr] straight or branched
chain 15 - ﬁkﬂ err ral ght or branched chain_al keng 9 g%p
derr] cycl oal kyl ¥dregan odl 3( dwyialkylhalo, dgrexy, C.-Cs siralg

al gyl am;jno, | car boxy, Orbxaerr?ér{%d cham a%k v, e¢ -]c,f)étBbQE;h]t akebranched chain
i ndependent | y: en, hal o, Xy

strai ght &P 20 allﬁr&&zh YR fraz aq:‘kﬁyck)\c/f f’lﬂ’l g”ntc%g' %Eﬂzé
chain al kegwtl gramimo Claikyl amyimtoal kit ro C[mlttosgcl ocarkonryl,, or
aryl, am no, alkylam ng cg{ﬁ_oxy, or aral kyl; and wherein said al kyl,

al kenyl , cycl oal kyl, fcll'% ehyl, aryl and aral kyl groups are

i ndependent |y subsRs,l ttsted with one or nore 25 substituent(s) selected from

the group consisting thﬁﬁe‘g rorrehgafbgglf -c @E{-é}l]?ﬁifddia'é‘@&w&hed Eﬁ'a@.n

hydr oxyl , nitro, Stral hranched chai n™

al kyl , C[ abr ] strai gﬁnlkYbr Czbﬁarﬁﬁmg azrn él"l@gﬂr’i chagmopdkenyl gyoup,
derr] al kenyl oxy, fw cghd, abxﬂclfb%\ampn,e QryIor eamdno,
substituent(s) i ndependent sel ecte romthe onsi sting of

hydr ogen, hal o, hydroxy? Ymi/i“f"o‘wt r??’f'la‘aﬂf)rre?ﬁyg %fp(é( strai ght or
branched chai n. ﬂgylorcﬁgrrh&ér dndlepevid emtayched chal n al kenyl, derr]
atioxy or derr] ol Kemy Bioo BIETR e, Al dfBr 0l e e it kol ox
Jerr], ard Rerr]are thranemeX ¢raimtalkyl, C,-Co sAnaiafhdy rcé'dbé'ﬁﬁ'é‘@leﬁeﬁ’hadﬂ

this invention is the c fQ:I’HE|ac 1¥8ekehn Xe,L8, Ocycloalkenyl,
Anot her preferred enbo I ment ofgrOE% nvent*c ?s9a 40 co'r'rpolljnd Y

formula |1: ‘ aryl amino, alkylamlno, carboxy, or aralkyl and
| wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and
aralkyl groups are independently substituted with one or more
25 shbétituent(s) selected from the group consisting of C;-C,
cycloalkyl, Cs~Cq cycloalkenyl, halo, hydroxyl, nitro,
.trifluoromethyl, C,-C¢ straight or branched chain alkyl, C,-C¢
straight or branched chain alkenyl, ¢C,-C, alkoxy, C;-C,
alkenyloxy, phenoxy, benzyloxy, and aryl having one or more
30 substituent(s) independently selected from the group consisting
of hydrogen, halo, hydroxyl, nitro, tri_.fluoromethyl, C;~Cs¢
straight or branched chain. alkyl, C,~C¢ straight or branched
chain alkenyl, C,-C, alkoxy or C,-C, alkenyloxy, phenoxy, and
benzyloxy; and
35 with the proviso that when Y is CH or CCH; and there is a double
'bond between C, and C,, and R;-R, are H, then X is not O.
" A preferred embodiment of this invention is the compound
'of formula I, wherein X is O.
" Another preferred embodiment of this invention is a
'~ 40 compound of formula II:

- 12 -



- 12 - _ . [err] ' 1 10 or a
phar maceut | w0 9%116¢5cept abl e salt, hydrate, prodrug ,'or mi PCTEE98/18189

t her eof , wherein Y is alkylhal o, gjfkyl-COG COG a direct bond,
C=0O 0, NR[err], or CRerr]; Glls NR[err] 15 Zis 0, S or
NR[ err] [err] or R[err] are ‘ hydr ogen,

ntly;
hal o, al kyl hal o, hydroxy Cerr]strai gt orI &7
al kyl , C[err] strai ght or branchg arkenyl group, Cferr]
cycl oaI kyl 2 [ err]cycl oal kenyl, 2 rno, al kylamno, nitro,
ni troso, arboxy, or’ ara err] is:
hydrogen, hydroxy, C[err] strai gl&t £ ™SR al kyl ,
Cerr] straight or branched chain 2al ke yl grgoup, 3 derr]

cycl oal kyl, Cperr] cycl oal kenyl, aryR; amR;po, Ry : al kyl am no,
car boxy, or aralkyl;

branched chain

IT

10 or a pharmaceutically acceptable salt, hydrate, prodrug,™ or
mixtures thereof, wherein _

Y is alkylhalo, alkyl-cO-G, COG, a direct bond, c=0, O,

NR;;, or CRg; _ | | )

G is NRy;;Rjs, ORg, SRy, Or Ry,;

15 Z is 0, S, or NRy;

Ry, Rz, Rs, Ry, Rsy R, Ry, Ry, Or Ry are independently:
hydrogen, halo, 'alkylhalo, hydroxy, C;-C, straight or
branched chain alkyl, C,-Cg sti'aight or branched chain
alkenyl group, C;-C; cycloalkyl, Cs-C; cycloalkenyl,

20 h aryl, amino, alkylamino, nitro, nitroso, carboxy, or
aralkyl; ' '

R, is: ,
hydrogen, hydroxy, C,-C; straight or branched chain

. alkyl, C,-Cs straight or branched chain alkenyl group,
25 | C3=Cs cycloaile, Cs-C, cycloalkenyl, aryl, amino,
| alkylamino, carboxy, or aralkyl;

Rn or R, are independently:’
hydrogen, halo, alkylhalo, hydroxy, C,~Cg straight or
branched chain alkyl, C,=-C, straight or branched chain

30 alkenyl group, C,-Cs cycloalkyl, Cs-C, cycloalkenyl,
S "aryl amlno, alkylamlno, carboxy, or aralkyl; and
whereJ.n sald alkyl alkenyl cycloalkyl cycloalkenyl, aryl and
aralkyl groups are J.ndependently substltuted with one or more

_ substltuent(s) “selected from the ‘group consisting of C3~-C

35 cycloalkyl ) cs-c, . cycloalkenyl halo, hydroxyl, nitro,
tr:.fluoromethyl C;-C¢ stralght or branched chain alkyl C,~Cq
) stralght or branched chain alkenyl, C,-C, alkoxy, C,-C,
'a_l_kenyloxy, phenoxy, benzyloxy, and aryl having one or more

- 13 -



Rlerr], or Rerr] are independently: hydr ogen, hal o, al kyl hal o,
hydroxy, C[ ¥Q/B6#hi ght or branched chai n al kyl , PCT&iS9$/18189

straight org g%%‘%{'fﬁluéﬁ'@tg) 3‘J(}rci’rependen‘v:.f} Méc@%{l#}'oﬂﬂé rW Q%@i@tlﬂg

Cerr] cyclo am no am no, carbox
aral kyl ; and of Wdragena #adOey | hx KBKYIL chaFsal kytrlé';l/epsar“ 1, aFyTCG
and aral kydt£4 a&e Briagfiliegha ¥n S xhilt Utgd oy ghraiyhy 6Br ®ranched

substi tuent ( se e rom t he consr sting 35 c cI oaI kyl
Jerr] cycl o%x‘ﬁ%y? e“ﬁ Pols Chy%i%? ¥, or (fraiGe, 2 Tketgary?l(q){y y, "and
derr] st rai gsén@ylbxpnched chain al kyl, err] straight or branched

chain er al kox rr yl oxy, enaQx nzyl oxy,
and aryI ﬁg{;l ng O%n ﬂ’ﬁﬁr&’ gferz%c? meod ean ¥ tl‘lo’hs cir)f@ar}q?lgx)( _j)'(é(S a
substi t uent ( syompoepdndEnfoymedaefI&d from the group consisting of

hydr ogen, hal o, hydroxyl, nitro, trifluoronethyl, Cerr] straight or.
branched chain al kyl, C2-C6 straight or bi_fanched chain al kenyl, Cerr]
al koxy or C2-C4 al kenyl oxy, phenoxy, and benzyl oxy. 10 Anot her
preferred enbodinment of this i A\ lLl\ ' conpound of formula
L1 [err] ' 11 15 or a ™
phar maceutical ly acceptable salt, :

~

ITI

15 : '
or a pharmaceutlcally acceptable salt, hydrate, prodrug, or

mlxtures thereof, whereln o
- Y is alkylhalo; alkyl—co—G; COG, a direct bond, C=0, O,
NR;;, or CRg; '
20 G is NRyRis, ORy, SRy, OY Rye;
2 is 0, S, or NRy;
Ry, Rz, Rs, Ry, Rs, Rg, Ry, Ry, Or Ry are independently:
hydrogen, halo, alkylhalo, hydroxy, C,-C, straight or
branched chain alkyl, C,-C, straight or branched chain

25 alkenyl group, C.-Cs cycloalkyl, Cs-C, cycloalkenyl,
aryl, amino, alky_lamirio, nitro, nitroso, carboxy, or
. aralkyl}
" Ry is: '

R hydfogen, hydroxy, C,-C, straight or branched chain

e s 30 N .. alkyl, C,=C, stralght or branched chain alkenyl group,

- - C3=Cg cycloalkyl Cs—C, cycloalkenyl a:yl amino,
~alkylamino, carboxy, or aralkyl; '

eyt R11 or Ry are 1ndependent1y'

L .hydrogen, halo, alkylhalo, hydroxy, cl-c, straight or

...~35 . . branched chaln alkyl, C,-C, straight or branched chain
alkenyl group, C;-C, cycloalkyl, Cs-C, cycloalkenyl,
aryl, amino, alkylamino, carboxy, or aralkyl; and



m Xt ures thereof-,i wherein Y i s al kyl hal o, al kyl - C% di rect
bond, =0, QYOIMédy oy, or CRlerr]: 20 Gis NR| err] PCT/US9B/3818%)

SI kolr hNF[ ergh]vaherein sd B rdlievE, iaﬁqurldemyqloalkyl g cycloatﬁyén_pgenlarylal and
al kyl hal o, hydroxy,.Clerr] straight. or apched.chain a
Clerr]strai grﬂr%ﬁ%} %Eﬂ'é scﬁﬁ?ngfgependentl%li‘é‘?ﬁﬁ'l%?gﬁg, 9’&?’ E’r S &' nore
cycl oal kyl , Citehstltyehbais.kergélected from t}m yg;-oapi noonali&ying nof Ciy=Cs

nitro, nltros '5; .
hydr ogen, c@gégg h scf""r htc%CI%r ancﬁgg | halg, ﬂ@f‘ékyi n:Ltro,
Clerr] st ra| ghrlﬁlubramehbmleh&'uncal %&?Lgbtoeﬁ' branched Chalpelar]]kyl C2-Cs

cycl oal kyllo[gfﬁfarfﬁkoabk-enﬂr we_la oR&Pn alkenyl, c2ald{yl amkdxy, c,-c,
carboxy, or ara err]6 are |ndependentl

y:
hydr ogen, hal %1k§F¥}PHXPOPWry b%{‘éYR&Pxé't'r Aght agylafaving “one or more
branched chai Quﬁékitueﬁﬁ‘?é?] 1ﬁaé§eﬂbénﬁﬂ.ybéamébeédchﬁbﬁ\ the group cons:LstJ.ng

al kenyl group, .C.er al .k h%ﬂe” cycl aal kenyl ryl._
amino, al kyl a#f ndY ‘ga‘? ?fiy qﬁl‘%{r al ’é’ nitre, t’rlfluoromethyl J: Cs

- 14 - straftighei ors ébrhmtligd, chalienydlkyl el Cat@y|straigbal k:anybraacytbd
and y u t bt ud or

subst i tuealll# {’hg%ﬁec%ta}a%%&r d':[elhe grgg?flp ohgs?s%:f nd' dif%@f?gy éyc} 1W(’yl jand
Clerr] cycl caehey}¥bry. hal o, hydr oxyl , nitro, trifluoronethyl,

(err]straight or Rﬁ?%ag gPéfaréla&y'emG[aa&wen%O at.fr akghk OinbeaRalef is a

chain alkenyl, ([err al kenyl oxy, phenoxy, benzyl oxy, and
aryl having ofemBeungr ef foxmyda A¥ent (s) i ndependent|y sel ected from t he

group consi sting of hydrogen, hal o, -hydroxyl, nitro, trifluoronethyl,
derr] straight or branched chain al kyly C[err]stralght or branched 15
chain al kenyl, Cferr] al koxy or C2-C4 alkenyloxy, phenoxy, and

benzyl oxy. Anot her preferred&entdi nent, of this invention is

a corrpound _of_.- f or rrul a __I V: Ry

20

Iv

or a pharmaceutically acceptable salt, hydrate, prodrug, or
mixtures thereof, wherein
25 Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, O,
NRu, or CRy; : )
G is NRnR“, OR;, SRy, Or Ryp; -
Z is 0, S, or NRy;
Ri;, Rz, Rs, Ry, Rs, Rg, Ry, Ry, Ry, Ry2, Or R,; are
:30 .~ independently:
hydrogen, halo, alkylhalo, hydroxy, Cl-CQ straight or
. branched chain alkyl, C,~Cy stralght or branched chain
- ,alkenyl .group, C,;-Cs cycloalkyl, Cs-c-, cycloalkenyl
_ o _ aryl, amiho, alkylamino, ni{:ro; nltr_oso, carboxy, or
35 . aralkyl; '
Ry is: _
hydrogen, hydroxy, cl-c,' straight or branched chain

- 15 -



[err] 20 IV - or a pharmaceutically
accept abl e WAWPN16A3dr ate, prodrug, or m xtures thereof, WhREEFURIFEIEY vy

i s al kyl hao, al kyI acikr)ﬁcx% acd's'i:%tlgt?ﬁ”'@r br&nched chyﬂqeéﬁ.iceﬁ 1 groug(5

CRlerr]; , err erv

i ndependent I y: c3-c, hfd’%%klﬁ-al ocsa‘FkyF’H&IlG’alPFf!i‘rY&)«y agydrr | alnlno,
straight or a IyAnRGEatb ct&afb@,hkylor[gfalkgg_r-al ght or branched
chai n al keny| roug C{i \égb.oal kyl, C[err] cycloal kenyl,
aryl, anmino, al kyIRam% Ryi t 262 AP ?8? deprl¥ixy, or 35 aral kyl :
Rlerr] is: Hyatrowpsm, Wp)@lkﬁtfalc}, Hydigky, oF,~T,astrad ghltaior

roon. 107 g o hmetidied i BaRYS) e et Baduae 8 ARL A Bk in
al kyl ami no, carboxy, oralkexikly|group, C ;ffereyolo®lkyl} &:eCi ndepiaddkenyl,
hydrogen, halo, alkylhal,qy hvdifyy, Hfidmdhsdi 88Fb8ky, or aralkyl; and
wherein sai'd alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and
aralkyl groups are independently substituted witl'i one or more
15 substituent(s) selected .from the group consisting of c;-e.
- ecycloalkyl, Cs—-C; cycloalkenyl, halo, hydroxyl, nitro,
trifluoromethyl, C,-C; straight or branched chain alkyl, C,-C¢
straight or branched chain alkenyl, ¢,-C, alkoxy, C,-C,
alkenyloxy, phenoxy, benzyloxy, and aryl having one or more
20 sﬁbstituent(s) independently selected from the group consisting
of hydrogen, halo, hydroxyl, nitro, trifluoromethyl, C,-Cs
straight or branched chain alkyl, C,-C¢ straight or branched
chain alkenyl, C,~C, alkoxy or C,-C, alkenyloxy, phenoxy, and
benzyloxy. '
25 “~ Another preferred embodiment of this invention is a
compound ‘of formula V: ’

. .30 ., '
or ‘a pharmaceutically acceptable salt, hydrate, prodrug, or

mlxtures thereof, wherein
‘ 'Y is alkylhalo, alkyl CO—G, CoG, a direct bond, Cc=0, O,
' NRy;, OF CRyj |
35 - G 1s NR;;Ry6, ORy, SRy, Oor Ryy;
2 is 0, S, or NRy;
Ry, R, Ra, R, Rs, Rs, Ry, Ra, or R, are independently:
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10 chain alkyl, Cerr] straight or branched chain

al kenyl grou\gg)%%g"ﬁrg] cycl oal kyl, [err] cycl oal kenyl, PCT/4/S98/18189

am lno, I El Ikyé. am lno, I Ear bﬁyylroqlénar akRyl,; afll;@rllha\Maﬂr eiylaix&‘c&{t)da at,led,, s?i:-h&@hh; ‘or
cycl oal kyl, cycl oal keny r and_..ar rqups.are _independen .
substituted with one ork’ﬁﬁ?’gxfg guB%Pi?ue%%(s?z g'uél %Efgég#‘}-’oégt ﬁggaé?\é chain
consisting of (Jerr] - adkenydl lgaqup, Ge1ls] cysiciadktkknyLs-C, heyoloalkenyl,

hyd I, itro, t g ' hyl,; ; : d '
Ayt Gerr]  Cstrai gREY ir CRARSA ANPGRS Ao P REAEIT e aPRely o

derr] al kenyl oxy, pB&adXylibenzyl oxy, and aryl having one or nore 20
substi tuer%]d S) i ndﬁpe_.pg.ent |y selected fromthe group consisting of
hydr ogen, hal o, hydroxyl, nitro, trifluoronethyl ,sé err] strai ght. or

branched chain al kyl, [ BYOrogeR.gRYHOBF anthr KGRt o PEeRFaNGheq Fhain
al koxy or Cferr] al kenykaxyl,pbgroxstratight obepExhengd hain adkehiar group,

preferred emod nent o (0L S RN SR, cxf VBTN, T REOH(2 Yasno,
prodrug, or m xt ur es alkgrlenfinojheraiboxy, or atakkmlkyl hal o, al kyl-CO G
005 5 U Moo CeR o axdsigdeRietflgnilL o C1s e
- 16 - hydrogen, halo, alkylhalo, hydroxy, C;~Cs straight or
branched chain alkyl, C,-C; straight or branched chain
alkenyl group, C;~Cs cycloalkyl, Cs~C, cycloalkenyl,
aryl, amino, alkylamino, carboxy, or aralkyl; and
20 wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and
aralkyl groups are independently substituted with one or more
substituent(s) selected from the group consisting of C3-Ce
cycloalkyl, Cs=C,; cycloalkenyl, halo, hydroxyl, nitro,
trifluoromethyl, C,~C; straight or branched chain alkyl, C;-Cs
25 straight or branched chain alkenyl, C,;-C,, alkoxy, C,-C,
alkenyloxy, phenoxy, benzyloxy, and aryl having one or more
substituent(s) independently selected from the group consisting
ocf hydrogen, halo, hydroxyl, nitro, trifluorqmethyl, C;-Cs¢
straight or branched chain alkyl, C,-C, straight or branched
30 chain alkenyl, C,-C, alkoxy or C,-C, alkenyloxy, phenoxy, and
benzyloxy. _
Another preferred embodiment of this invention is a
compound of formula VI:

35

VI
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5 droq hal o, al kyl hal o, hydroxy, Clerr], straight

branched ch®a®%414% Clerr] straight or branched chain PCT’US”’%ﬁlﬁ%nyl
group, (fegr] cycl h 9&:‘?.;&5]11 yCelé}?é;k@eWi salt, h dra'@é | , or
al kyl am noé ll%ltré:o Bﬁéﬂféogg carb ciy ¢ = ara¥ | ; )’ IrRu[zjerr]
i s: mixtuyesoFoeraffr Wrﬂ’brr] strai ght or branched chain
alkyl, C[err], stwaijghtane @mhedlnpamoalsl;em:ﬂs,gra)uairect bond, c£pgero)
)Lenyl aryl, am no, - al kyl am no,

cycl oal kyl , C&‘airr] cycl oal
car boxy, or kAL, Chyi Rlerr] or R16 are independently:

hydr ogen, hal o, ald<yi_lshaim1R1I3ydong<,y SKg,eor] Rygi rai ght or

branched ieal n aI yl. ﬁer bﬁight or branched chain al kenyl
group, cycl d‘lsk er?] "¢y oal kenyl aryl, am no,

al kyl am no, carboRy, R4, &al Ryl Rsanke 2B whBe eioF Fab ALE Kiyndepgndently:

cycl oal kyl , cycl oal ken;ﬂy zac@’én,a'ﬁlo, aarlfﬂl}ﬁ}ﬂ ;gc;oq.ggm_f;-)cg,@)f r‘éile.p_gnggggﬁght or

substltuted with one or: |tuent(s sel ected Trom t he

consi sting of C -Cs W%Q)ﬂhalrbﬁéml ' eT%ISR’é'ﬁy"-Ight RE Brang,i)gflogppln
nitro, trifluoronet mke,{ﬂ rgr&bp ;u qblcprciﬁmmﬁlph@gncal dyélobtkehydy

straight _or branched a|n alken | koxy,
al kenyl ox}¥2 phenoxy, b %;%Xl4ﬂéﬂ 9&#595 , carboxy, or

substituent(s) i ndependﬂﬁlwys,el ect ed fromt he group consi sting of

hydr ogen, hal o, ydr oxyl, nitro, trifluoronmethyl, (err] strai ght

or branched chain I C[err]stral ght or branched 30 chain al kenyl, [err]
al koxy or [err] al kenyltqu;oqﬁ’mrlohydranu, C,henzgtovaight or brenshed chain

preferred enbodinent pofi1f hics-cl RSt JrSbRanched BAEAA QikbaLTULRMD,
20 _ C,-C; cycloalkyl, Cs;—C, cycloalkenyl, aryl, amino,
| alkylamino, carboxy, or arélkyl;
R;; or R;¢ are independently:
hydrogen, halo, alkylhalo, hydroxy, C,-C, straight or
branched chain alkyl, C,-Cs straight or branched chain
25 alkenyl group, C;~Cs cycloalkyl, C;-C, cycloalkenyl,
o B 'aryi, amino, alkylamino, carboxy, or aralkyl; and
Wherein' said élkyl,' alkenyl, cycloalkyl, cycloalkenyl, aryl and
'éra'lkyl groups are independently substituted with one or more
substituent(s) selected from the group consisting of C;-Cg
30 cycloalkyl, Cs~C; cycloalkenyl, halo, hydroxyl, nitro,
trifluoromethyl, C,-C¢ straight or branched chain alkyl, C,-Cg
straight or branched chain alkenyl, C,-C, alkoxy, C,-C,
alkenyloxy, phenoxy, benzyloxy, and aryl having one or more
substituent(s) independently selected from the group consisting
35 of hydrogen, halo, hydroxyl, nitro, trifluoromethyl, C;-C;
'straight or branchéd chain alkyl, C,-C¢ straight or branched
chain alkenyl, C,-C; alkoxy or C,~-C, alkenyloxy, phenoxy, and
benéyloxy. ' _
Another preferred embodiment of this invention is a
40 compound of formula VII:
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[err] - 17 - 5 or a pharrra,wl.;g 9al|
98

accept abl e g‘é‘??wnﬁ%rate prodrug, or m xt ures thereof, whertét 1818
is alkylhalo, alkyl-COG COG a direct kend, C=O 0, NR[ err], or
CRlerr]; Gis NRerr] 10 Zip 0, S, or NRerr] _ [err],
are i ndependently: hydiZygenNbhal o, al kyi hal o, hydroxy, ([err]
straight or branched.chary al kil , [ ], straight or branched

chai n al kenyl group

[err] cyc oaI kvl , C[&rr] cycl oal kenyl, 15
aryl, am ng al kyl am no, nitro, Ri X7 O ar al kyI
Rlerr] is: hydr ogen, hy rai ght or branched
chain al kyl, Cerr] stpm &d_chai n al kenyl group,
20 [err] cycloal kyl, [&gf ryR§ amno,
al kyl am no, carboxy, or aral kyl; 14 : pendent|y:
hydr ogen, hal o, al kyl hal o, hydroxy, ( errh St iqght or
branched chain al kyl, Cerr] straight or branched chain 25
al kenyl group, [err] cycloal kyl, Cerr]cycl oal kenyl, . : aryl,
anmino, ‘al kyl am no, carboxy, or aralkyl; ang; wherein said al kyl, al kenyl,
cycl oal kyl , cycl oal kenyl , aryI and ar al ky:ﬁ groups are independently >
substi t ut . S te é he paicdn
consi sti ng(ao:‘%'{ err?)%fg:r cyc ajfiay , Eﬁé ((??%:el oﬁ%ggnyﬁﬁdﬁﬁo p&[rydro%('yl
nitro, t r iMixkowoest Byerepdy r Yhereanght or branched chain alkyl, [err].
straight or branchedlghgrmyqlﬂgqrbyl a8 1dcel&oxgod], erar]dlreatkaayikiquc—o o,
phenoxy, benzyl oxy, and aryl haV|ng one or nore substituent(s)

i ndependent | Ruab e@FeBRs7 om t he group consisting 35 of hydrogen, hal o,
hydroxyl, nitro, gt{&fNRQRYEIORY,, SRC[ eor] Rye; Straight or branched chain

al kyl , C2 C6 stralght 05 bganchean'
Ry, Ry, Rs, Ry, Rs, Rg, Ry, Rs, Rior Riz, Rus, Riss Or Rys
are independently: _ ’
hydrogen, halo, alkylhalo, hydroxy, C;-Co straight or
> branched chain alkyl, C,-Cs straight or branched chain
-t 20 alkenyl group, C;-Cq cycloalkyl, Cs=C, cycléalkenyl,
aryl, amino,.élkylamino, nitro, nitroso, carboxy, or

_ _ aralkyl,
R, is:
hydrogen, hydroxy, C,-C, straight or branched chain
25 7+ alkyl, C,~-Cy straight or branched chain alkenyl group,

C,-Cs cycloalkyl, Cs-C, cycloalkenyl, aryl, amino,
' alkylamino, carboxy, or aralkyl;
Ru' or R, are independently:

-+ hydrogen, halo, alkylhalo, hydroxy, C;—-C, straight or
30 ° -~ 7 pbranched chain alkyl, C,-C, straight or branched chain
- o ""'alkenyl group,' C;~Cy cycloalkyl, Cs—C, cycloalkeny;l.,

- _aryl, amlno, alkylamino, carboxy, or aralkyl; and
__.‘-""'whereln sald alkyl alkenyl “eycloalkyl, cycloalkenyl, aryl and

T aralKyl 'groups” are 1ndependent1y substituted with one or more
i -".ﬁ'Sﬂ-j-.".subst:Ltuent(s) selected from- the group consisting of C;~Cs
" cycloalkyl, ' Cs-C, cycloalkenyl, halo, hydroxyl, nitro,
trifluoromethyl, C,-C¢ straight or branched chain alkyl, C,-Cs



chain alken¥v Cierr al koxy or [err] alkenyloxy, phenoxy, and

benzyl oxy. WO9Y 15455\n0t her preferred embodi ment of this |nvenFF36'ﬂJ$9§/l%Psao
conpound ofy f '] eh 10 oL 1k C.~C
phar ITHCEU'[IC %y a@ée taﬁl ebgg hgﬁ drcatae:Lrl pallaen L C C‘rri G r%’éy' 2
t her eof , \Aheraamenyloxy, phegomwl:?@?cyl%mm apd erxdodlaalagr &fte hgRd more

C=G -0, N@\%éﬂ:lt@én@&?riﬂdependentgy 'é?‘el%@éd]frgo'in the ér'o%pp cohsi®ting

N hal
Mol bl o, hy2f ofrdragsny SE18.nEvaFoxyl, Yhitro, \FEiEhuarbRathvli. B Ce

Clerr] strai d¢raight abghatarivtied 26hain alkylal I«gn»y:l, gtaaighl eor] branched
ﬁYngalkyl Q%frf%-§§§$%§gbeQ¥-c‘ alkoxy SF. fky lali@h@&oﬁﬁéry ﬂghggy and
hydr ogen, hydrengyl@Xerr]strai ght or branched chain 25 aIkyI,

Qerr], straight ofy Qfggfgg,gr&éwe&' KeiRda HONP: of this invdA€{éh is a

am no,

cycloalkyl [err]cycC
compound of formula VIII:

15
.. VIII

or -a pharmacedtically acceptable salt, hydrate, prodrug, or
- 20 mixtures thereof, wherein: '
Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, O,
NR,;, Oor CRg; '
G is NR;;Ri¢, ORy, SRy, Or Rye;
Z is 0, S, or NRy,; _
25 "Ry, Ry, Rs, R4, Rs, Rg, Ry, Re, Ryo, Ry, Or Ry; are.
independently:
hydrogen, halo, alkylhalo, hydroxy, C,-C, straight or
branched chain alkyl, C,~C, straight or branched chain
alkehyl group, C,—C; cycloalkyl, Cs-C; cycloalkenyl,
30 aryl, amino, alkylamino, nitro, nitroso, carboxy, or
aralkyl;

" Ry is: . _
hydrogen, ﬁydroxy,-Cfﬂarstraight.or branched chain
_ , " . alkyl, C,~-C, straight or branched chain alkenyl group,

'35 ' C3=Cq - cycloalkyl, Cs~C; cyclcalkenyl, aryl, amino,
' ‘alkylamino, carboxy, or aralkyl;
R;; or R, are independently:
hydrogen, halo, alkylhalo, hydroxy, C,~C; straight or

- 20 -



al kyl ani no. <§5£§F%@| el o hydr CoStiaight or g0 T PEAORRRAD.

hydr ogen, hal o, hydroxy Cl-C, straight or 30

chain alkyk, Clerr] st rlﬂi’ﬂﬁ'&h@d &Hammncyhalc;-c, stralght onll’neamyd:hgdocdp)aln
[err] cycloalkyl, Clerr al ken

al kyl ani no, car boxy, Jlalfé ¥y grgH ’ CswﬁerSVﬁl%la&; ATNE <8 4l kérr%,][c,aalkenyl,
cycl oal kyl, cycl oal kenyéryh; yamand, alkyakkinogr cgrbexy, i QUepEndtmlI,y and

e e ke . i i

hydr oxyl , rana];kyl groupsl gueonrmipplend[eatrl]y SrbsghtusedywitdhQne He¥ nmore
al kyl, [e cted f thel9 Tou conélé‘hﬁﬁ hgfore,-c
br anched chal n ﬂ% entf } i %Y rom g 3 9 > e

oxy, [ err al kenyl oxy, enOXé
benzyl oxy, arﬁY‘é\l%llhﬁl': ng an‘é:'ror GHFOalkem¥ly t uPRLQ) i r?gﬁ‘?a‘é byl y nitro,
sel ected from_xtmtﬂépémeﬁﬁ?il stag, s®faiyst oaenbﬁaicsnedlydnaxnl alKyilr,0,C,=Cs
trlfluororreth err]- ra ht or ranched %Ealéfg- téé/*n C[er tralght
-br anched LgRE 5 REny aa% ral Kenyi ox? roxy;?
and benzyl (H(Mcenyloxy, Amténmxypr elﬁenzplioxyrbochmianaryﬂ tasingivonei @ | Boye
{:/Iolrr})ound 9.f fOrbm"t:f:jt n{:(s) 1ndependeﬁ{:ﬂ( &élected from the group cons:.stmg
of hydrogen, halo, hydroxyl, nitro, tr1fluoromethy1 C;~Cs
straight or branched chain alkyl, C,-C¢ straight or branched
chain alkenyl, C,-C, 'alkc_axy or C,-C, alkenyloxy, phenoxy, and
benzyloxy. '
20 The following are partlcularly preferred compounds of the

present invention:

- 21 -



or a pharnaceutlcally acceptable salt, hydrate, prodrug, or 20 m Xtures
t her eof , . wWYEQ&¥H645 Y is alkylhalo, alkyl-COG COG a dPCE&SIBABIBY
C=0, 0, NR[err], err]; 9 Gis NRerr] ¢ Z is9, S or

NR[ err] 25 [err . bendent | y , hal o,
al kyl hal o, hydroxgy, Xfer®f, sti ‘F-*p H al kyl ,
Clerr] straight " hed cha N

cycloal kyl, Cerr] cycloalkenyl ar am no,
nitro, nitroso, or

hydr ogen, hydroxy, , Straigh branched C al kyl ,
Clerr]straight or brans#fed chain al yl group, 35 ,
[err]cycloal kyl, (err] cycloalkenyl, aryl, amno, o

al kyl am no, carbox
hydr ogen, hal -
- 20 -

or aralkyl

R[er ] are indepgndent|y:

hgd,chal & d d
chai n kenyl [err] kyl ,
aryl, am no, no, ca or aral and

al kenyl, cycl oal k
|ndependently sub
the group consisting of
hydr oxyl , nitro, tri
al kyl, C[err] |
c2-c4 al ke

aryl
mﬁth or nore
cycloalkyl,0 C[erT]

2t hyl stralght

branched chain a
al koxy or C2-C4 a

BRIEF DESCRIPTION OF THE DRAWINGS
_ - Figure 1 shows the distribution of the cross-sectional
. .10 infarct area ét représeﬁtative levels alohg the rostrocaudal
axis, as measured from the interaural line in non-treated
‘animals and in animals treated with 10 mg/kg of 3,4-dihydro-5-
[4-(1-piperidinyl) -botoxYl ]-1(2H) -isoquinolinone.
' Figure 2 shows the effect of intraperitoneal

- 22 -
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The follow ng are particularly preferred C°QP9H&%%£&9

admlnlstratlon' of 3,4-dihydro-5-(4-(1l-piperidinyl)-butoxy]-
1(2H) -isoquinolinone on the infarct volume.

DETAiLED DESCRIPTION OF THE INVENTION

The present invention pertains to compounds, pharma-
ceutical compositions containing the same, methods of using the
same, and process of making the same, wherein such compounds
are useful as inhibitors of poly(ADP-ribose) polymerase (PARP).
As such, they may treat or prevent neural tissue damage
resulting from cell damage or death due to ﬁecrosis or
apoptosis, cerebral ischemia and reperfusion injurf\\or'
neurodegenerative diseases in an animal;.they may extend the
lifespan and proliferative capacity of cells and thus be used
to treat or prevent diseases associated therewith; they may
alter gene expression 'of senescent cells; and they may

radiosensitize hypoxic tumor cells. Preferably, the compounds

of the invention treat or prevent tissue damage resulting from

cell damage or death due to necrosis or apoptosis, and/or
effect neuronal actlvlty, either mediated or not mediated by

-NMDA toxicity. These'compounds are thought to interfere with

more than the glutamate neurotoxicity and NO-mediated
biological pathways.: further,'the compounds of the invention
can treat or prevent other tissue damage related to PARP
activation.

For example, the compounds of the invention can treat or
prevent cardiovascular tissue damage resulting from cardiac
‘ischemia or reperfusion injury. Reperfusion injury, for
instdnce, occurs at the termination of cardiac bypass
procedures or during. cardiac arrest when the heart, once
prevented from receiving blood, begins to reperfuse.

The compounds of the present invention can also be used to
extend or increase the lifespan or proliferation of cells and
thus to tféét or prevent diseases associated therewith and

-..induced or  exacerbated by cellular senescence including skin

“aging, atherosclerosis, osteoarthritis, osteoporosis, muscular
40

dystrophy,. degenerative diseases of skeletal muscle involving
replicative senescence, age-related macular degeneration,

immune senescence, AIDS and other immune senescence diseases,

‘and other diseases associated with cellular senescence and

- 23 -



err

4o
""" free radicals and NO.  Preferably, the compounds of the
"invention exhibit an IC., for inhibiting PARP in vitro of about

100 uM or lower, more preferably, about 25 uM or lower.

lVO 99/11645 PCT/US98/18189
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10

15

20

25

30

aging, as well as to alter the gene expression of senescent
cells. These ¢ompounds can also be used to treat cancer and to
radiosensitize hypoxic tumor cells to render the tumor cells
more susceptible to radiation therapy and to prevent the tumor
cells from recovering from potentially lethal damage of DNA
after radiation therapy, presumably by their ability to prevent
DNA repair. The compounds of the present invention can be used
to prevent or treat vascular stroke; to treat or prevent
cardiovascular disorders; to treat other conditions and/or
disorders such as age-related macular degeneration, AIDS and
other immune senescence diseases, arthritis, atherOSC1ero§is,
cachexia, cancer, degenerative diseases ‘of skeletal muscle
involving replicative senescence, diabetes, head trauma, immune
senéscence, inflammatory bowel disorders (such as colitis and
Crohn’s disease), muscular dystrophy, osteoarthritis,
osteoporosis, chronic and/or acute pain (such as neuropathic
pain), renal failure, retinal ischemia, septic shock (such as
endotoxic shock), and skin. aging.

. Preferably, the compounds of the invention act as PARP
inhibitors to treat or prevent tissue damage resulting from
cell death or damage due to necrosis or apoptosis; to treat or
prevent neural tissue damage resulting from cerebral ischemia

and reperfusion injury or neurodegenerative diseases in an

animal; to extend and increase the lifespan and proliferative
capacity of cells; to alter gene expression of senescent cells;
and to radiosensitize tumor cells. '

What the inventors have now discovered is that selected
PARP inhibitors can ameliorate neural tissue damage and

" cardiovascular tissue damage, including that following focal

35

ischemia, myocardial infarction, and reperfusion injury.
Generally, inhibition of PARP activity spares the cell from

" energy loss, preventing irreversible depolarization of the

_heﬁrons and, thus, provides neuroprotection. While not wishing

- to be bound thereby, it is thought that PARP activation may

play a common role in still other excitotoxic mechanisms,
perhaps as yet undiscovered, in addition to the production of

- 24 -



t he cross-se
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ifonal™ .10 infarct area at representative |evels a
axPrefesredaPARBIiNhhitAES| AfcERArBY eFRRE iLﬂVﬁB*r‘rl Pe&{‘é?&u e

ﬁ?ﬁﬁgﬁﬁh§ h"a%ﬁn‘?gd AL 10 1o/ kg of 3, 4-di hydro- 5- (4-

ot oxy -i soqui nol i none. Fi gure 2
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ytaiRs to conpounds, pharma-
of using the sane,
> are useful as
As such, they may
gep cel | damage or
I schem a and

5 admi nistration of 3,4-dihyz;o-5-(4-(l-piperidinyl)-butoxy]-

The present inventhe

necrosi s or 15 apopto

reperfusion injury sor neur odegener aR3 ve di seBses in an animal; they
may extend the i fespan and proliferative capacity of cells and thus be
used to treat or prevent diseases associatied therewith; they may >

al ter gene expression of senescent cells; and they may 20 radiosensitize

hypoxi c t upgr S:E'Asghgﬁfa%re%ﬂbaim seBRpEaBie soLt]haydarens; oprodeaty oror

prevent tissue dama

e resulting from, cell damage or death due to

necrosis or apdptogies thewpgeet, wheredn

15

20

25

i o . '.-. 3 5

Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=O, o,
NR,;, or CRg;
‘G is NRyRus, ORs, SRy, OF Ryo;
%z is 0, S, or NRy;
X is NRyjs, O, S, CRyRis, C=0, a bond, =CRy,=CRi-,
'C(Rzan)C(Rqus)‘: or; '
Rzr- Rz: "Rs, R4, Rs; R¢, Ry, Rg, Rios, Rizy Ria, Ris, Or Rys
re 1ndependently '
hydrogen, halo, alkylhalo, hydroxy, C,~C, straight or
branched chain alkyl, C,~C, straight or branched chain
.. alkenyl group, C3;-Cs cycloalkyl, Cs-C, cycloalkenyl,
aryl, amino, alkylamino, nitro, nitroso, carboxy, or
aralkyl;
R, is:
hydrogen, hydroxy, C¢,~C, straight or branched chain
alkyl C,-C, straight or branched chain alkenyl group,
C3=Cq cycloalkyl, GCs-C, cycloalkenyl, aryl, amino,
alkylamlno, carboxy, or aralkyl, '
Rn or R18 "are independently:
hydrogen, halo, alkylhalo, hydroxy, C,—C, stralght or
""branched chain alkyl, C,~C, straight or branched chain
..“51Kenyi'grbup,'cs—cg cycloalkyl, Cs-C, cycloalkenyl,
- e aryl,'amlno,‘alkylamlno, carboxy, or aralkyl; and
whereln said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and
aralkyl groups are independently substituted with one or more

- 25 —



ef fect neur vity, either nediated or not nediated by
toxicity. Tﬁ&géwﬁ%gbounds are thought to interfere with 25 rmrPé:W?ﬁ’l?]rFé’
gl ut amat e mewswbskituentdal N:hedtededrom bhitdleoghrauppachna§stingr t a€r Cs=Cs

the conpound ﬁgélégfk ﬂve“td:%, &f@lééfﬁén% pr eﬁsmb ot h@j}di’biﬂ!? dameec,
related to PAl

|vat| or exanpl hé conpounds
i nventi on cartrxﬁhﬁoﬁpmgﬁhﬁﬂevé'nrcca?ﬁ?%%"iﬁﬁuP&'r hﬁ%‘é‘iﬂf‘aa gn r@é%ly%'ngcz Ce
from cardi ac geri$§REM Br ONrLRMAS| ERainn 'aflkenyl ,RepmHoysi ankoxy,ur yo,~C,
for I nstance, occurs at the ter n%natl n of ca% Eyg_ba rocedur Sre
or during cardBen¥iP¥¥y RRENPRE hBEPEYIGXYe an r8€¥ ¥ E‘?eﬁﬁ n’é
bl ood, beginsstbstepaehtge) 3hdependeatignpeledsed frbm phesgnoupneensishing
can al so be usgd to ext end he pa on f_
cell e and - Shusfaresdlc “def o, INEREL AL R NG st €
i nduced or - exsﬂ::eahghtd dry bedhched shadscenbieyl nclCudfagstrapght. oy nBranChed
at her oscl er osj, 1 85§ yiths, o%th‘%g@r 05ES ¢, 085 Coh REny 48x¢Y SigHdbxy,;, and
degenerative | a8ases o el ét al* nusc i nvol vi ng replicative
senescence, Jdpenz¥laky¥d Fméul ar degenerati on, | mmune senescence, AIDS

and ot her 15‘”‘9!{1@:15@38519?86%9' €RA€6%hen YaDd Ot he¥ @bmeams theyeCiial addwub_ne
cel lul ar senescence an

agi ng, as welPpond PStB(PFé‘r Geh@ngefier A BTN gL %né@@éﬁt is c’é?Fso’These

conpounds can al SOPbe’é&Q‘éd TdnpAindancer farfula I ImlllmGen'shbseewhﬁmma,
tunmor cells tQ rel derﬁ unor, celﬂ nore su eptiple to radigtipn ;o 4
t herapy and t®2/prév¥ént 4'he tu el Rer f Fon red‘é(/erl‘flg fridm potent"faI]I

| et hal danagesnbsﬂﬂl;&ur@dafdxemnmalmmtetﬂleamphapn@smmma,/rbﬁﬂyqﬁbi-@ groupsi
ability t r rEpagr presentg L NVERtRQNis a
can be usozd‘P QM?PL ré(/gﬁ\ll"ta'\ 1|g t?éatﬂ;\/asc?ul a'r"gltq?'oge“' & t'rga c?r1 prgeeirzﬁ% *

car di ovascul ahe§¢§9ﬁ=a@rl§»c OFoMpPsHt WbeKer Reonit Rons e:n(Flscor s+ RyirsBedeRys Razs
such as age-rg|.atef, n caiarnigeg%neﬁaibon,hyﬁmcpnﬂ J;ﬁatcher 1!-@sriwiﬁ~ld1ne, 1-

senescence dlseases ‘arthritis, . at heroscl 6rosi Xi a
degener at | ve BiBBRaZdNG: s%é%’t%?z%ﬁﬁ?e %H'I n%l SFﬁg-aLP85Pm8§HY e “ana where
senescence, dbakebEs Riheng, torm R 1si smyle or amriBsrkneach i navangavoey tboddive

S RC A 2(§u Gbg%ﬁ: ntt:_'sS v?t?:gch are independently selected from the group
consisting of hydrogen, halo, hydroxyl, amino, alkylamino,

double bonded oxygen,. carboxy, nitro, trifluoromethyl, C;-Cs
. straight or branched alkyl or alkenyl, C,-C, alkoxy or C,-C,

- alkenyloxy, phenoxy, and benzyloxy.
30 Other preferred compounds of formula I include those where
one of R,, R,, or Ry is C;-C, straight or branched chain alkyl,
. Cp,—-Cy straight or branched chain alkenyl group, Cs;-Cs cycloalkyl,
Cs—-C,; cycloalkenyl, aralkyi or aryl; where one of R;, R;, Oor Rs
is halo, hydroxyl, nitro, or trifluoromethyl; where one of R,,
35 R,, or R; is nitro or trifluoromethyl; where one of Ry, Rs, Rg,
" or R, is C,-C, straight or branched chain alkyl, C,-C, straight
or branched chain alkenyl group, C3-Cs cycloalkyl, Cs-C,
- .. cycloalkenyl, or aryl; and where one of R, Rs, Rs, or R, is aryl
'--_.or_ aralkyl each having one to five substituents which are
40 independently selected from the group corisisting of hydrogen,
" halo, hydroxyl, amino, alkylamino, aryl, aralkyl, double bonded
oxygen, nitro, trifluoromethyl, C,-C¢ straight or branched alkyl
~or alkenyl, C,-C, alkoxy or C;-C, alkenyloxy, phenoxy, and
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Crohn's di seai%?l muscul ar dystrophy, osteoarthritis, 20
ost eopor osi WO 3645c and/ or acute pai n (such as neuropathic PCE4IS9§/18189
renal fail & epenzylorly.i schenmia, septic shock (such as endot oxi ¢ shock)

and skin aging.  yet otRbefl gf:@?lai‘rehhéoﬁg%%%défOffoI:ﬂEl%a”YeQEEOEhBQE @ﬁﬂ.—e

PARP inhibitors to treat prevent sue resulting from?2
death or dame@Redef t B«nedisosiRs.or OBpdpt okF s hakp 1 ré‘é(ldr@rxylf phéFERy nBWLRP,

ti ssue danagediﬁéghyg_aﬁlhbom&er&ﬁrﬁudmﬁm and reperfusion i nJ ury or
neur odegener ative diseases jin : anlogfc%qo extend, and i.ncrease th

lifespan and prol i PEREEFYEd °°&§‘;?é'a°‘csy pula Bl ineludenEhogs: é’%’sﬁr& R,
of senescam Rf! IRy, R, aRd, R, raql,onenscbtlnﬁ aueormel@;iendently- What the

i nventors have now di sc red is sel (o4} i .nhi bit can
aneliorate neural tlsg'é'g (?fr?d a"‘zf'rfd ?‘Yclzﬁﬁ o’v %%’F tl‘g’sﬁ’g ﬁ%ﬁaéght or
i ncluding that foll ow n@rfamw&ied chlasmha&kgl ngocr stzhightaort boapched chain
reperfusion injury. 35 td n tiwiy s

cell from  energy |osS, prrl? 1rF’évee°rS| cff 5 pg?‘:ér}éia% on O?ée%ﬂgnyl
neurons and, thus, provaa‘ard,némm.otaé&wlmmm iR, REEFQgo, cavbpry, or
bound thergpy, it is thg%h_tkytlhat PARP activation may play a conmon role

in still other excitofoxic nechani sns, 40 -perhaps as yet undiscovered, in”

addition to the prBdu’tﬁron of free radicals and NO Preferably, t he

c?rrpgunds of the inw da;mﬁxm)bafoaaﬁ,le——cj astralghtt oty YAERKed vEhagn

of about 100 uM or fera

Py br e RaRY BAFE FFTRIaR ToPLARETBCbEhALN AOBRE¥SITOP,

i ncl ude corrpounds haVngC;ocynlla:allkyl Cs~C, cycloalkenyl, aryl, amino,
20 alkylamino, carboxy, or aralkyl;

R;; or R, are independently:

hydrogen, halo, alkylhalo, hydroxy, cl‘CQ straight or
branched chain alkyl, C,~C, straight or branched chain
alkenyl group, C;-C3 cycloalkyl, Cs-C; cycloalkenyl,

25 aryl, amino, alkylamino, carboxy, or aralkyl; and
wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and
aralkyl groups are independently substituted with one or more
.- substituent(s) selected from the group consisting of C;~Cs
cycloalkyl, Cs-C, cycloalkenyl, halo, hydroxyl, nitro,
30 trifluoromethyl, C,-C¢ straight or branched chain alkyl, C,~Cg
straight - or branched chain alkenyl, ¢;~-C, alkoxy, C,~C,
alkenyloxy, phenoxy, benzyloxy, and aryl having one or more
substituent (s) independentiy. selected from the group consisting
of ‘hydrogen, halo, hydroxyl, nitro, trifluoromethyl, C;~Cg
+-.35 'straight or branched chain alkyl, C,-C¢ straight or branched
" chain alkenyl C,-C, alkoxy or C,-C, alkenyloxy, phenoxy, and

benzyloxy. | |

: Other preferred compounds of formula II include those
._-._.where one of R, R,; or R, is C,-C, straight or branched chain
alkyl, C,-C, ‘straight or _branched___eh'ein alkenyl group, C;-Cg
"_-1,-'f:.-=-"'cyclbalkyl, Cs-C, cycloalkenyl, or-aryl; where one‘of R;, R, or
Ry is halo, hydroxyl, nitro, or trifluoromethyl; where one of
"Ry, Rz, Oor Ry is nitro or t;rifluoromethYl; where one of R,, Rs,
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[err] 10 or a pharmaceutically acceptable salt, hydrate, prodrug,
m xt ures t h¥OR31164kher ei n Y is al kyl hal o, al kyI coO G Sas@?lls%ct

bond, C=0350g,, OI}JR[Q;r]l,s Rg%{ estraight or Ghrandljedrchalin alk¥li,s 0,-C

Sy L e one ol SrARLRRA] s R gt O Bfiponti, g

i ?depeﬂdent I ¢yc26a1keny1b cry @rgggnandawberel kpehafoR. hyRioRy, @ Ry s aryl
strai ght or ranchad,ch rr ai o
having,, ﬁé‘ny cheq, ?\1?: Cylét'%ﬂerr%? whEER QPé {nééﬁéﬁlﬁ@ﬁtly

chain gr oup, err] | oal keny
aryl, am no selllegitad m‘aronnrtheogrnﬂpr 99051§§#D§x9f By rogen, halO,aPXﬁK'?PCYl

25 hik%o, trifluorome IE}‘: l(é?gtr@r-jd})’fg@i‘é( S&erdﬂ BtaAcHRE Qilkyl or

branched c ain f“ straig ranched chai n
al kenyl grouplkenyl, Cy~=C, CF@X‘I‘?‘chcH’-baI Yoal KRRGTNOXYy | and

am no, benz loxﬁﬂ kyI am no, carboxy, or aral kyl; 30 Rerr], or
Rlerr] are |ndepen en

Cerr] straight o Sener pref%?’é%%h‘é%f“%drOﬁsa?ﬁy?‘oralg %Ilh?'bg:llfj]h drt e
_bralngglegeChawnere one of R keRy] mpumr[ﬂvr]lsydia)hdbkylhydg[m]], aml\no,
e 52 WeE¥. pymesyiangno. ko bEokr SRR 0, O oA
aral kyl groups ar @neﬁm@mmyogn%t Pfuﬁéﬁmltahléﬁe inclifie those where
- 25 R, Rs, Rs, R, Rs, Re, Ry, Rg, OF Ry are independently:
hydrogen, halo, alkylhalo, hydroxy, C;-GC straight or branched
chain alkyl, C,~C, stralght or branched chain alkenyl group, Ci-
20 Cg cycloalkyl, Cs-C, cycloalkenyl, aryl, amino, alkylamino,
nitro, nitroso, carboxy, or aralkyl; '
Rs is: hydrogen, hydroxy, C,-C, straight or branched chain alkyl,
cz-CQ straight or branched chain alkenyl group, C;-Cs cycloalkyl,
'Cs-C-, cycloalkenyl, aryl, amino, alkylamino, carboxy, or
25 ara'.lkyl; and wherein
o Ry or Ry, are independently:
hﬂrdrogen, halo, allehalo, hydroxy, C;~Cs straight or branched
éhain alkyl, C,-C, straight or branched chéin alkenyl group, C,-
Cs cycloalkyl, Cs-C, cycloalkenyl, aryl, amino, alkylamino,
30 carboxy, or aralkyl; and
wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and
ar-'a.lkyl groups are independently substituted with one or more
substituent(s) selected from the group consisting of C;-Cs
c;;_cloalkyl, Cs—C, cycloalkenyl, halo, hydroxyl, nitro,
3'5_ trifluoromethyl, C;-C straight or branched chain alkyl, C,-C,
"ét_raight or branched chain alkenyl, ¢C;-C, alkoxy, GC,-C,
alkenyloxy, phenoicy, benzyloxy, and aryl having one or more
_h:substltuent(s) independently selected from the group consisting
. '_'of hydrogen, halo, hydroxyl, nitro, trifluoromethyl, C,-Cq
40.':'stra1ght or branched chain alkyl, C,-C¢ straight or branched
' 'chain alkenyl, C,~C, alkoxy or C,-C, alkenyloxy, phenoxy, and
;bénZyloxy.
' ~ Other preferred compounds of formula III include those
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5 substituent(s) selected fromthe group consisting of (Jerr] cl oal kyl
Clerr] cycMWRPYXEYYS  hal o, hydr oxyl , nitro, trifluor orﬂiﬂil’ﬁ%/l[%”r]
strai ght o Ripdedednehaien gl kgl , &en;]ls e{+@j gitra bghtboanbrathchewhi chain

| k |, | k , -CA4 h d |
ﬁavie% onecgre;}%‘l%?lézgéﬁbsF%fz"ﬁéﬁm:s)oq nggﬁgﬁg%ﬁlto gﬁ%@%&@?& ﬁ%{ﬁﬁﬁ raéy'cs
consisting cpEldylikpyencs+al eycipddiveplyl nicx @rytlr;l ftheremneef Ri,eRe} or
strai oht o b anched pfaguablidy Ol SUGAI Gl e DaobEaBERg, wildit fome of
r K enzy and

al kenyl, [er enyl oxy, phenoxy,
15 with the pRQVl&O matR3M§nn¥tr§ GFI 3% ISP LR ERES & Y’§e§ed8@lﬂ of R‘boﬁh'

bet ween | are hepgX ot t rPrsiahea@dcoanaunds Dkylor noy-c
i ncl ude(itq; Ry wﬁlje?lr eﬁ grsr]é o sﬁ'azl.gsha °© substitut ed uns a igy‘? m:Q s

aI i phati c or strasehs e Hrapche m%mraeufeém grpeup, rﬁ?t

where [err] 1cy8ﬁ.géﬁctlah§lhab? Arﬁl/ﬂr&XdWhemtdrs]m? oft- Im,aﬁrsq,dkne or R, is Aryl
pi perazine, 1-1m dazoline net r

[err] is aryl hayvipg, RPE e§8h ﬁé PngSB 39'11% 2@%&“ rﬁeentlsr?(\i]/\%gﬁdently
i ndependent | ysﬁméeeéadffbmnthéegmmpconsrsrhsngtmfngby)drdagelnoglm).o hahndroxyl,

hydr oxyl , aI ky | e bopde ar%agy tr,
trifluoro h ,f‘”%ﬂ% ?%?gﬁ#? dSrgf‘lc% g)é)%% o?. a nyﬁlga ace')l'rkr I ox
al koxy or C[eal]cenylal ké}ayf-‘oxyallpmmoxyr arfd- §enz§l[v5%§lylgeﬁYr RH??E‘PXYr and
preferred CONRAY ﬂi %forrrula | include those where one of Rlerr]
strai ght or branc 8 hai n al kyl C2-C9 straight or branched,ch
al kenyl - group, C[eXet @yapgapkyﬁerred[ GPF‘P°B§?EIFO§IEK§H§?““1% 5F§y?n8&ugﬁyfzh°se
wher e one of Bh@i-&] onel soflal hyqroxy,l ot tRY, i hailld,uochghrblyll;,, wamiao,
one of Rerr], 35 err err r% fl r t“%b grorrethyl where one
of Rlerr] 20 die R Jé“’['er"P] rsq'raﬁ"g Tor - BPaR Yénain al kyl, C[err]
straight .= or brapseedratesi talgemds gsHuporikar IVcyotdadeyfthoSeewiijere R,,
cycl oal kenyl , orvgyl a d ere, on of R[eéﬂi 1;;1r1¥l ﬂa oL nAkH e

1 n nden

havi ng one t oF Joet Uenis VHi C sel ect ed rom
the group conhyqugmf rhylcb,og@lkylhalm dlYﬂyQXMXyﬁ} .ﬂ@rawmm aFi Rsanched

aryl, aral kyl 4 &Klb qlﬁ% d%d— POt W anididd l&{ﬁrfﬁtanen)[Erdz}oup, Ca=
strai ght or branc 3 or “al kenyl [err aI koxy. or (.err] 1kv1

nltro, nltroso, carboxy, or aralkyl,
and R, is: '
_hydrogen, hydroxy, Cl“C9 stralght or branched chain alkyl, C,—C,
straight or branched chain alkenyl group, C;—Cg cycloalkyl, Cs-C,
30 cycloalkenyl, aryl, amlno, alkylamino, carboxy, or aralkyl;
and R,; or R, are independently:
hydrogen, halo, alkylhalo, hydroxy, C,-Cs straight or branched
. chain a-lky-l, C,-C, straight or branched chain alkenyl group, G~
Cy cycloalkyl, Cs-C, cycloalkenyl, aryl, amino, alkylamino,
35 carboxy, or aralkyl; and |
|  wherein said alkyl, alkenyl cycloalkyl cycloalkenyl aryl and
- _}aralkyl groups are 1ndependently substituted with one or more
— substltuent(s) selected from the group cqnsisting of C,-Cg
__‘{_._'_._.'._.__5-.;.cycloa1kyl Cs-C- 'cy'cloalkenyll ~ halo, - hydroxyl, nitro,
... 40 'trlfluoromethyl, C,-Cs¢ stralght or branched chain alkyl, C,-Cs
| [_straight or branched chain alkenyl, C;~=C, alkoxy, C,—C,
alkényloxy, phenoxy, benzyloxy, and aryl having one or more
) substituent(s) independently selected from the group consisting
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- 5 benzyl oxy. Yet other preferred conpounds of fornmula | are
t hose where WO 99/11648ne of [err] is halo, hydroxyl, nitro, an rBCTAS98/18189

di met hyl amgno, ¢ or | ro | . er ned Q{mﬂg@q -
formula Il gﬂnc cf‘ei}&%éégﬁv\hgﬁem hydroxyl, neraﬁg are’i n endent ﬁ C1=Ce
hydr ogen, haI%traP-gW‘:héP’b bﬁ?HFB§9 c&ﬁ_aé-l*’r]a%}Eth gfe—Se¢ stra:Lght or “branched

branched chaighalikyla1e®, stl<at, 01 KexPrénchedecsh@irenyloxy, phenoxy, and
al kenyl group, C%ei cycl oal kyl , (Jerr] cycl oal kenyl
aryl, am no, nitro, nitroso, carboxy, or 15

ar al kyI ; othla[rerpﬂ'eferred compounds of hfoirmgea, IVWdineYudeerthose
strai ght h I r t ,Or

br anched c % nﬁl‘(agﬁggeny(‘\13 Sdrf(;up" R, or Ry is ¢ Eé[St%E%g}%l %tgl %II% caec} o]':haln _
cycl oal kenyl ,alkyl, «e, straight or branciled/|ahaip, adekebwdy gopup, Ci=Cs

aral kyl ; err i ndgpe tly:
hydrogen, hal 9 %FEyrﬁ[ﬁ dshyﬁr%ﬁé%g[ st§g| §g?@ where one of R,,
branched chalﬂz,alqulea C}%rhﬁlgbréﬁwglm&ﬁlybrmhféMd g.naitwlfluoromethyl, where

al kenyl groupcng[ Sﬁ.’r R, CYR] 0abkYR, id si{dXy CJ:?a’tk’?a??ﬂ.horometg@l, where one of

aryl, am no kyl am_no, carboxy, or aral kyl; whérejn sald

alkyl, al @e‘%y& Reel Bar k9F  Rryjd Sar%e HFraigh OafndPranched 133y |2 Jrblin<C2~Cs
are | ndependesti:algult%rt ufsﬂcmreart:magnwlmﬁﬁl group, %Lb@glé*&‘m&myl Cs=Cy
sel ected fromthi gi P\ OI’ISIS 8[ cycl gal k err,

cycl oal kenyl , ¥fiaP®, N§dr8§y ry m?F‘ Shek $0°PRi PFuBsofet hi, ‘E[é?"r]" Aryl
slt rk ai glht ar bhavi}ﬂgd ohai ntal kfhveCZSGﬁEtltuentﬁl’&ﬂghih (Hrebramd@bﬁbahﬁly
al keny err].,alko C2- al ken oXY;,

aryl having ofgLeFtRE £ron He qrau; SRRTFLIAY af IENEueY” SEAE: B dPimy
t he group 2bnBisrong trifluovbmeylydgers,:-ital catmaad;rm(ybr rtmamr;hed alkyl or
trifluoroneth rr] o 35 ht apche kyl ,

strai ght or bér(%]r%ﬁgg GG chi?’%aggker?g % E r]Qé{EEﬂgﬁogy,Q_p&gr%ﬂ, and
al kenyl oxy, pReR&YyOX¥nd benzyl oxy. ° Ot her preferred

conpounds of formikat bthee e compIdiRi€ Sner¥mi s 'ivi Bnclude those
Cerr]strai ght or branche ain 40 _al kyl, Ler[ st.rai ght _or ianch,ed

chai n” al kenyl ¥§f56p, °’L°{ePg] R(!ylcllﬁal Bk, Grer®] 1§ ched%enyYIrgxy ryl“le%'re
one of R @8 ]trdfluorometiiydr.r] is halo, hydroxyl, nitro, or

trifluoromethyl; ""??—E‘%e%%d’fcompoundﬂ SET okl Hcf&dé'f‘ﬂ&ggﬁ&ﬂ&e Ry,

wher e one of R[e
, Rz, Ry, Ry, Rs, R¢, Ry, Rg, Or R;, are independently:

hydrogen, halo, alkylhalo, hydroxy, C,-C, straight or branched

chain alkyl, C,~C, straight or branched chain alkenyl group, Cs-
30 C; cycloalkyl, Cs-C, cycloalkenyl, aryl, amino, alkylamino,

nitro, nitroso, carboxy, or aralkyl;

and R, is: - )

hydrogen, hydroxy, C,-Cy straight or branched chain alkyl, C,-C,

straight or branched chain alkenyl group, C;-C; cycloalkyl, Cs~C,
.35 cycloalkenyl, aryl, amino, alkylamino, carboxy, or aralkyl;

and R;; or Ry are independently:

hydrogen, halo, alkylhalo, hYdroxy, C,-Cy; straight or branched

chaln alkyl C,~Cy straight or branched chain alkenyl group, Ci—

_.Ca cycloalkyl, Cs-C,  cycloalkenyl, aryl, amino, alkylamino,

40 _éarboxy, or aralkyl; and

wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and

afalkyl groups are independently substituted with one or more

substituent(s) selected from the group consisting of C,~C,



- 27 - 5 Rerr], or RZT is (Jerr] straight or branched chain al kyl,
Clerr] stWaiogmt645r branched chai n al kenyl group, Cerr] cycPOBUKYS/18189

derr] cycl #Eec[ of r ]|s haV|
one to f|ve¥ c&ac]tl‘%f%r?{ h Are epen e lﬂael ect e%rd?g l'{rloup
consi sting of tlwcfr]og'arpmmyﬂ thQ:xyﬁtrmhﬂwn branfchedr mi‘ai!ylaltyéw}:z-cs

strai ght or br o] en er Xy er -
&Hfﬁi’)angéff Erancﬂb& ¥ha it éikéi’&? ‘?frg éikoxy, C,~C,

al kenyl oxy, phenox enz Yet. ot her erred

conpounds of RIRANBLIRY nEbSH@xyhos‘@nzY]vﬂ’?éYe gme cﬂrﬁ P}’lpg 2P, or more
hydroxyl, anigihstifcwene! sy |ﬁfﬂé§hnd&ﬁtl’y €61 é¢téd uremaity lgroup consisting

Pr ef d f f || | ude,th wh
ndependentPy o | RYSESEET °r”“§%& ot RYPRER L ny BaGES CFEAFLUSFARgI b Ci=C
branched Chestraaiéml: of] durra]nd'terdal cihaior ali.lmc,heclg-(maistranlg?l'rtyl ogr dcaanched

err] 20 er C al | o,
deril 20 A eiday pafRLYY, 9 ek | aSKELQR diic et R dRy, 2pHELBTY) ana
hydroxy, [err] shermgmxm branched chal n al kyI Cerr], straight or
branched chain al kegygh HPiPrel eft&d rdo if fomﬁgw li fA PRI H4RIWE where
aryl, am no al kyl am no car 5 ara wherein err|

kyl';

Rlerr] arelBn@sjserRferiiny Re, °Pi'y§no§§nc1'?@d & %m%a‘l”é braRFEBRE, g‘éﬁéﬂ]alkyl
strai ght or brgrehask Idraiﬁaﬂ héae:mrd 15 @13l Yrdupgnehed, Ibalkyl,
al kenyl gr Oupfg%b %ral@?i l c ;C%er rﬁ%ﬁr%a‘l kgni';/'le @W Aty
ani no, al kyl afisnG? S¥cLgp epy 5 5 0L\ﬁn eiM’s "?ﬁ'%% s halo,
al kenyl, cycl Q@id@yﬁxybycﬂmaﬂxengt taijll.uaadmethaznal kHergs mms @f R,, R,, or R,
|ndependently S te L.t r e, sil.tuent (s) pselgcted fro
the group consésjt)rlﬁn%}t:%f g[g%??lgg98§‘€|t§§|r%«y|“fh3%?e??‘% ?;rflcﬁ‘fsw Eéhy 81 a 'bfq's
hydroxyl:, 20niGi6, 3straightorenetinanched r|chaimi ghtkwk, bienChedsetmight or
al kyl , C[err] brar?él’i@%ght ,prar&qtjgaeq, halg nyI %e”l:y%']_@%?&my]q errd -C,
aIkenonxy, phenoxy, benzyl oxy, aryl Vi n one

subst i t uent ( s)CYHRBERIRY; }y°§e41é36¥eoaff¢dﬁﬁ‘?m @’F%u‘pfc%nsﬁs't iFsg or By is Aryl

hydrogen, halfavidydrén! tonitive <&dbstienemtihyvnich eaile 44 nddptmidntly
or branched Cha'lnec: glefr&?rtr e%trro"%llpgrc]:ton%rls riarpg otd hydrogen, halo, hydroxyl,
25 nitro, trifluoromethyl, C,-C¢. straight or branched: - alkyl or
alkenyl, ¢C,-C; alkoxy or C,-C, alkenyloxy, phenoxy, and
benzyloxy. ' -
Yet other preferred compounds of formula V include those
where one of R, Rs, R¢, or R, is halo, hydroxyl, nitro, or
30 trifluoromethyl. '
Preferred compounds of formula VI include those where R,,
Rz, Rs, Ry, Rs, Rs, Ry, Ry, Or Ry, are independently:
. hydrogen, halo, alkylhalo, hydroxy, C;~C, straight or branched
chain alkyl, C,-C, straight or branched chain alkenyl group, Cs;-
35 Gy cycloalkyi, Cs—-C; cycloalkenyl, aryl, amino, alkylamino,
" nitro, nitroso, carboxy, or aralkyl;
and Ry is: |
hydrogen, hydroxy, C,~C, straight or branched chain alkyl, C,-C,
straight or branched chain alkenyl group, C,-Cs cycloalkyl, Cs-C,
-~ 40 :cycloalkenyl, aryl,. amino, alkylamino, carboxy, or aralkyl;

Pygetas . L,

and R;; or Ry¢ are independently:
~ hydrogen, halo, alkylhalo, hydroxy, C,-C, straight or branched
chain alkyl, C,~-C, straight or branched chain alkenyl group, Cs-
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chain al kenyl, [err] alkoxy or [err] al kenyl oxy, phenoxy, and benzyl oxy.
a her pref ewag/tsspHounds of for rrul a [11 include those PCT/US98/18189

Y ai n .y
al kyI Cer?] Sat r%ﬁ‘\éﬂ?a@?ygf anéhebl c 1%% EH(%][ gro p, ﬂlﬁi&, alkylamino,
cycl oal kyl, C[canﬂom,claralaml/kymramw where one of Rlerr] or R3is

hal o, hydroxyk’hé}lé salcird \%A_Wluogq@?,lw_l c%@b%l%iﬂ ofc cloalHeQ{yJ] la¥yl and

nitro or trlfluorone erf straj ght or

branched chai @zl 91[@4!1’5} are indepppAens Ybrsé’mﬁ‘r'e‘cf— ted WikReAPR grodipre
F[er]r] cyZI Oaléeﬂstﬁ@éﬂ&(s) seq%éat@]@ kegwin, b@lgefrqi?uﬁnédmﬁtm @f C;-Cs
err] is Ar aving one_to five . substituen

i ndependenﬁ%y °Y°1°as]é$3é3c¢ ed Gs76m t F¥ PRI Vs st ?’r‘?{} of h@&?&é’g{ﬁ'hm m.tro,
hydroxyl,  1%xighordmethyDy oup-td;y Istr@iestry sor abghhchedbrcma:imdabkkm 6&-Ce

al kenyl, J[err y al o] nbxy -C
benzyl oxy. Jtralgkl-% %’fheng‘g erre éﬁ%gﬁpoﬁlseﬂ f1‘orm’JI a* II ch?%Yudecz '

t hose V\ha]fken}elmty[eph}anpxyhalhgnzwayapd @y, havipg one or more

di et hyl am N0 ldd Gudfe tE] Iieﬁﬁ%ﬁ&ély s 1ec*Led £ 55k 1t St RRYRONAAS Ging

formula IVin err| are mdegendentlyf‘
hydr ogen, B3l ®f ahydresian, hpadexy, hY8rpkYder angkrcer BEafdHEFOMethydiyyi F1Cs

al kyl, Cerr] Sizpighe 8F MraHdRA cmaﬂnabmwl , sthelidht 3b Grairdhed
cycl oaI kyl, d.err]” cycl oal kerayl a am no, kﬂ( hend! Ltro.a
nitroso, car b(ﬁ&ﬁl‘br i’f‘ﬁmf $ir: €1=C4 ;ﬁﬂkh[é’rrr] 4'5‘ a en)ﬁ?&f%’geﬁ SRYEY 632"
Cerr] strai glderwsy béappched chal n alkyl, (err] strai ght or branched

chain al kenyl group %?C%er)rﬂ %ﬁlcl oa kél mng%r rs] 3% %&ipéal lﬁnyincf{lag those

am no, al kyl am no, or err

i ndependentloy :where ohgdpfg®a, Ra,l oqr aRkyi$1a¢ﬂ-Csh)ﬁdn'n§a,qht:[ err pranchieghtchain
br anched | ky!, stJ,ai raé}f{ﬁg qhRieRydl kgPyhp, c,-C
group, Cferr] m CF s %%gigﬁ o }g‘lijérl %5? | oa I, ar%’l amlrlllt)) >
al kyl am no, cwysleat 15363(3/, CmcvaFXst’Plk&ﬁbfl or Agydriehers #ng I8 Ris Re, OF

al kenyl Cny%' K\ hads) oy &eox)1, ah¥traNdor trifluoromethyl; where one of
o R,, Rz, or R; is nitro or trifluoromethyl; where one of R,, Rs,
25 Rg",' or R, is C1-C9 straight or branched chain alkyl, C,~Cs
'stralght or branched chain alkenyl group, C;—Cg cycloalkyl, Cs=C,
cycloalkenyl, or Aryl; and where one of R;;, Rs, Rs, Or R, is Aryl
héiring one to five substituents which are independently
" selected from the group consisting of hydrogen, halo, hydroxyl,
30 nitro, trifluoromethyl, C,-C¢ straight or branched alkyl or
alkenyl, C,-C, alkoxy or C,-C, alkenyloxy, phenoxy, and
benzyloxy. ' )
Yet other preferred compounds of formula VI include those
where one of Ry, Rs, R¢, or R, is halo, hydroxyl, nitro, or
35 trifluoromethyl. } '
- Preferred compbunds of formula VII include those where R,,
‘Rz, Rs, Rg, Rs, Re, Ry, Rg, Ry, Rz, Ris, Ru, Or Ry are
.umlndependently'
o hydrogen, halo, alkylhalo, hydroxy, C,-C; straight or branched
B 400ha1n alkyl, C,-C, straight or branched chain alkenyl group, C,-
Ce cycloalkyl Cs~C, cycloalkenyl, aryl, amino, alkylamino,
e'nltro, nitroso, carboxy, or aralkyl;
" and R, is:



aral kyl groups are i ndependent |y substituted with one or nore
substi t uent W0 99/bié#ect ed from t he group consisting of CJerr] PCT/US98/18189

cycl oal kyl , _r{hg,g{.f,é”cyﬁ aebkﬁnyb e%kca, gnéwﬂr wncnewléﬁé%n auépl c2 -G,

trifluoro ral anc ed chain al
or branched S§naiﬁhtaPRebEﬁn°h%$é?n§1faI§<16$&ﬂY qwm' ds'cs ‘ﬂ“&%ﬂ?i ? cs-c.,

phenoxy, benzx&e&sama%?qrylar@a.w G iHE, calmanmo, caybeiiyt, ua (@alkyl;
i ndependent |y Sel ected

romthe gng g t i ng
- 29 - apdoRun W &yen, 2HRI ‘ﬁgﬁ? Ym tro, trifluoromethyl, derr]
straight or bhgﬂ&?h@énqhmaﬂ.oal kallky XH o ) sltydirg:hy, o€, $Carsthedight chai branched

ke oL Shadh ikt 6L PRRRSERY B prRIEIR o e SR i, o

O her pref
Rlerr] straigtg wydﬂrcﬁﬂdne\d. cltar@, cysiliopllkedykr | agylai ghmine,brakkrHdamino,
chai n al kenyl ﬁ?li'% y %g rJr 1kyc .C|#:}?A kyl, C[err] cycloal kenyl, or Aryl;

! 'ha

wher e one of err dro;ri nitro, or trrfluororrethyl

wher e one whemedir ]sa|1§. ﬂil h’éroﬁlkﬁmflluo?ﬁ PRYKY luhe¥eload kanvis, [axy] and

strai ght or bpaaghed Gidiupsildod . 1ﬂé§éﬂxdent§§r Qhﬁ&ﬂ:l@hﬁﬁcﬁﬁﬁbﬁd 6hai Br more

al kenyl group, C[err] cycI oal kyl cl oal ken Al
where one b3 pubstituentys) ﬁ&?F%don rey f Re %gt i ﬁ%’r‘tﬁr

i ndependent | ycyc1oaliksilgd f cgrtt hecgtddalkensilst i nhadfo ,hy dhgdemxyial o, nltro,

i 20 B TR (b 47 gl Sl e o

benzyl oxy. straightt aitherbpartbededcbaipoursdskeriytpr nGLeCd V abedxyle C.—C4

those V\hefs]l?&%ﬁo,lye” h%ﬁoQ lo’be@%{}%ﬁé} . Q#\Er%ﬁ'ﬂ ﬁév.rrng one or more

trifluoroneth err ornu I ncl 0de t hose

where Rl er29, suh[sérqu%fetmdémed@nd tly medranfaf fram the RyowR gonsisting
hydroxy, (ergle Shya&.—a%nor Héaacheﬂydrsﬂ i ahm:o C[eﬂhﬁb&am@rthyqr C1~Cs

branched chai n al kenyl “gr ou er 5‘&' cycl 04l kyI r
cycl oal kenyl , SEEALIME 46, PXRRS [hﬁﬁ\ ﬁﬁ 3 i esc® e, yOF ppranched
aral kyl; al&iﬂrﬁrdikényl C,—C, alkoxy or C,-C, alkenyloxy, phenoxy, and
benzyloxy. _
25 Other preferred compeunds of formula VII include those

where one of R,, R,, or Ry is C,~C, straight or branched chain

alkyl, C,-C, straight or branched chain alkenyl group, C;-Cg

cycloalkyl, Cs-C; cycloalkenyl, or Aryl; where one of R;, R,, or

R, is halo, hydroxyl, nitro, or trifluoromethyl'; where one of

30 R,, R,, or R; is nitro or trifluoromethyl; where one of R, Rs,

R¢, or R, is C,-C, straight or branched chain alkyl, C,-C,

straight or branched chain alkenyl group, C;-Cs cycloalkyl, Cs—C,

cycloalkenyl, or Aryl; and where one of R,, Rs, R¢, or R; is Aryl

having one to five substituents which are independently

35 selected from the group consisting of hydrogen, halo, hydroxyl,

. nitro, trifluoromethyl,. C;-C¢ straight or branched alkyl or

alkenyl, C,-C,. alkoxy or C;-C, alkenyloxy, phenoxy, and
benzyloxy. _

Yet other preferred compounds of formula VII include those

- 40 where- one of R,, Rs, R, or R; is halo, hydroxyl, nitro, or

trifluoromethyl. _ -
Another especially preferred embodiment of the invention
is a pharmaceutical composition which comprises (i) a
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hydr ogen, hydroxy, Cerr] straight or branched chain alkyl, [err]
strai ght or wo 9sinléesl chai n al kenyl group, C[err] cycl oal kyl , @ocavugdosi8189

cycl oal keny| r d
or R16 are nﬁg %ﬁggﬁgﬁ%lﬁ) d"(raer(%{éﬁr Cﬁf I?( Itfﬁ% aé%%‘?%ayéfcf%ﬁ?“’ 1;
strai ght or baadcl(ad) a Mmﬂaa#mlcad[@ r?c%%PE@Qh? 6ArBAg%ched chain

al kenyl group, (enl ygedd ﬁg&hlﬁycl-@qmu m@[aﬁrsr]a CyshR8hkENYr uﬁbyhnched
am no, al kyl am no, 40 carboxy, aral Kyl ; a

nd wherejn said al k
al kenyl . cycl SakRFREedy AUHAGHHEN 57 1AGoRPT4F4ng) 1B gieoiﬂ;g“ $542 Yuber o
'Edependentlyca&wﬂ tadsifls W t IFoRNeeximpE £ C, - csytzs&raimt(s}: nsirched Adlkgl
the group con

5 cycl oal k¥ b %F@r‘%r%%c?%ﬁ;ﬂeﬁﬁf’talnﬁallb to 6, GRERGR atam ger includes

trifluoronet hblut Cisr micstt r 2ightedr tw asubstidhmntsl Bych qar m’]ethy]s,t r ey ,

or branched ??: %y"i (%S ;quwaﬂ ﬁcﬁ{t]a[n 1@(%ut§f”tl_ rt ﬁhjéﬁﬂyl ?XiSentyl, n-

phenoxy, benz s I tue
i ndependent | y heatydat @Jld rtimtlmkgr dupl%%ﬁsﬂﬂgh?ﬁyl§§ éﬂdﬁféﬁ'@g’e hal o,

hydroxyl, nitro, iy H&% Malddtls aCl BFRhcheaSt b OlihbPARBRAAC haflsafardted
al kyl , C[err] stralgt or- br h ke

anched chain aI nyl,, err] al ony %{j

Cerr] al kbBy hyarogariy Chaid COmRRISLBIy 2 de51gn PEEEr r carbon
EOWOEHSS ﬁf fa(%rdﬂkﬁ a Vv gy udsdniass, wku;#esl%ml@ﬁt[eof] Sbranghbdor alkenyl
ranched c a|n yl err]str ht aor ,Jbranched. chai p _al ken P,
Cerr] cycl oaP® °°arb€[rb%"i ’EL&‘%%Q%%{ b & db%e?goﬁﬁeﬁguﬂga% Least
hal o, hydr @fd ;- dodlbDe obohdi,f | andomalﬂqlud%erhubnelsf Ragrr]limited to
nitro or trifluor th e rr | Qr

branched chaiSY % % g’lﬁ &Et g%l eg[‘ ﬁ&% lpbxg"g)nqhﬁI %5{;?69@{% Futel:xyl
group,  Ceer n;sa:;mmm ten[-éwt}enyl cycirentenyl , nrhegsgnyl arﬂf‘%’r‘é?% 1gke

of [err]. is Aiylies %Fhlgéeln&9ca£éae substituents which are
i ndependent |y sel ecte

hydroxyl, 25 nitro,"A¥ke%XY6 rghnl%él?ﬁe/lt reogé_&%nm S’:ﬁti&’ng Hf h roggﬁ&ﬁ:ﬂgﬂheg@m
al kenyl, ([ erdesildexy opréferabig) kanib%y,bnwﬁma@/ o:arminbrahene;al @aturated
vet other prefeg;g%§¥gg Qﬁiigfcéﬁég¥£§n¥ En%!u%ecar on atoms.
25 ' wcyclo", used herein as a prefix, refers to a structure
characterized by a closed ring.

"Halo" .means at least one fluoro, chloro, bromo, or iodo
moiety, unless otherwise indicated.

"Amino" compounds include amine (NH,) as well as

30 substituted amino groups comprising alkyls of one through six
carbons.

"Ar", means an aryl or heteroaryl moiety which is
substituted or unsubstituted, especially a cyclic or fused
cyclic ring and includes a mono-, bi-, or tricyclic, carbo- or

35 heterocyclic ring; wherein the ring. is either unsubstituted or
| substituted in one to five position(s) with halo, haloalkyl,

_ hydroxyl, nitro, trifluoromethyl,'ca—cs straight or branched
chain alkyl, C,-Ce¢ straight or branched chain alkenyl, C,-Cq
alkoxy, C,~Cs alkenyloxy, phenoxy, benzyloxy, amino,

40 thiocarbonyl, ester, thioester, cyano, imino, alkylamino,
aminocalkyl, sulfhydryl, thioalkyl, and sulfonyl; wherein the
individual ring sizes are 5-8 members; wherein the heterocyclic

ring contains 1-4 heteroatom(s) selected from the group
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where one of R err] is halo, hydroxyl, nitro, or 30 trifluoronethyl.
Preferred coM@adAtd5of formula W i ncl ude those where Rl err], PCT/RSWISIE} o

|b ndepﬁngentsyﬁonsﬂsy:dnmeﬁf dal n, alrkysl shatheréimir axgmatier dr sit%tgawonalkyl
ranche chai,n g nghed, c ﬂgya@ r QUBxide.
Cerr]- 35 C[@W]n yc oaI kﬁtfﬂo r B%&? og‘{leﬁg “ E%E'Q'e%l am nomﬂ xide
al kyl am no, PamﬂmunlankYWPQFfQﬁﬂQﬂn@FYiﬂ°€UQ&?§¥93rY1aﬁ81RFéF§]Hﬂ?lude but

hydrogen, hydr ]y ht +gr ed ¢ledizyml k L lyl,
strai ght or brgﬁ%héﬁﬂéhafﬁﬁgﬁtgnyte gESPQH er A ¥ yﬁa Ki?f : prrro Y
cycl oal kenyl , PYRHOLIgHimbt ; alR¥A LG ip iraIRV¥th 'an8 ﬁfg}ﬁfyl

gre Iﬂdgpemeeﬁfédqullnfmeﬁ vgen fultgig, hathibgwe@;ymydr&mﬁda[z@my]l,str@ncgtztolryrl
ranche chai,n a err tyai +branched chai n al kenyl group,
Jerr] th z°19& Yra;OfY{ &hnd g& 91 5 C[err] cycloal kyl,

Cerr] cycloalkenywpnﬁnyl"ahmobudeskgnanpnsslblaxﬂimmgrl©rPheayﬂyradmﬂﬂlso

wherein said al %h%%#ingl Sﬁgghggh__l@&lu[tﬁ @l og{ken)ﬁ{ul@ir_yé%gggltutgaal K¥}ith

groups are |n6%b u one or nore stituent(s)
sel ected fromstunstgrmqnmnsaealtemged)f feoncsthe cyrevnl kgensigkepg) of ‘amino,

cycl oal kenyk, + &rO%%ﬁxybi-c @ttxf nght &F i blrugep@Rt tain alk 1, €=Ce

C[err]stralght oF-br anc ain al © strai ght
chain al kenylstragaht | og| Kkepanched. Gﬂalneﬂk%ﬂ?Yﬁxy,%%ﬂﬂﬂﬁ£ g&ﬁg%ﬁ%k? yi,
?Rg 3;)C/)Lphg\cl)lnsrﬁkﬁmﬁgoz%ﬁfpc?@ster§UQ1kéidfpt (sikiaﬁdﬁpendeyhhxo selnddfrer, f riomino,
i ) nitro
Shinegvdn braRLRRESER L n SRERATEr Ry ) SAEHL

trifluoronmet hAlkxdapino,
or branched h)ﬁ‘&]@cbiyﬂ| ksmyl,, h@[learl]kyaJ kmag ohe@2 Gl Ry km1y$ek9¢tplde|f®0}n the

hase ob nil B songi L SRS RO S ele 8HE R Magld thasr
strai ght or brakighkd caam)alswgtgt oop, bEpached chain 0%11%9F¥1C91'C'P1}<YHY1
cycl oal kenyl , Aggl %Eﬁd&Q% %?%Wdhefglnrg%ié BRiagiRydadxyl forms a
C\;qte;g Og; E)]EI ];k{%(';)qrz octc?“c rin sggﬁtln w?.rtﬁ'x tlhse rzl-xlz:[trroo Oern tcgfI fIlnlzjoraon tthéin
: Jocy 9 g g 1 g
- with one of the carbon atoms of said alkyl or alkenyl chain,
25 and wherein said heterocyclic ring is optionally fused to an Ar
grbup.
The compounds of the'present invention possess one or more
asymmetric center(s) aﬁd. thus can be produced as mixtures
(racemic and non-racemic) of stereoisomers, or as individual
30 enantiomers or diastereomers. The individual stereoisomers may
be obtained by using an optically active starting material, by
resolving a racemic or non-racemic mixture of an intermediate
at some appropriate stége of the synthesis, or by resolution of
the compound of formula (I). It is understood that the
35 individual stereocisomers as well as mixtures'(racemic and non-
~racemic) of stereoisomgrs'are encompassed by the scope of the
present invention. Thé S-stereoisomer at atom 1 of formula I
-3is-most preferred due to its.greéter activity.
) - "Isomers" are _different compounds that have :the same
40 molecular formula and includes cyclic isomers such as
. (iso)indole .and other isomeric forms of ¢yc1ic moieties.
"Stereoisomers" are isomers that differ only in the way the
atoms are arranged in space. "Enantiomers" are a pair of



25 Rlerr]straight or branched chain alkyl, C2-C9 strai ght or branched
chain al kenWOHE4 [err] cycloal kyl, C[err] cycl oal keny| PCEfUSABA$189 and
where one of Leiiediicdiers thiatl are HaM-Sgpepenposhible aibvort Unagesiifcach

e s - A hAE R onTof o UR e RS ELE19 R RSB, il Onor
ydr oxy *tri It I

al kenyl, [erigirr@drkdnages of @ach oxhlesnyl BR;\?:enp.lﬂxamxgtur%fndeans g mlxture
benzyl oxy. “her 50&3?@%&’{‘@ Iﬁ‘i{alprphfrel:rsI %% gﬂﬁ?gﬁagglorenfaﬂrt%?%r\é | agbdSacemic

t hose alo rox
trifluoromet hydlxture" is Paemmt@crecmmmcmrw wpeauRd warts@fdéndiyidual

where Rlerk} NFEPEEIEELh Yy hydrogen, hal o, al kyl hal o,
hydr oxy, le'erre]na{ral ght oro%ran&ﬁed 40 c %.I n alkyl, [err] strai %ht or

branched chain al k&g geBEpUN@seQf] -the g¥epFiopcmay e, useful in a free

Ea(ragilr]kclyd oal kQJd&)Qe fédih, A Rhe Ao a0 NPharmabeutd.calily @@cels’ﬁabméysa(llts,
y an err

hydrogen, hyd®8aF, aﬁ%ﬁ’}"@”%l gh2SseRfatéhed PRIFAtESKy ! | %@W?ceutlcglly
strai ght or bra&mipatfhml nesltieesyl gﬂmmnactmt:}caymimaldqdepﬁaémle} solvates,
e PndepehietpmacdlfieafiiY! RGO pfpatilldY!  phafiilcBlbicanay
branched 10 cfmcepﬁd@lel trierta}ooslthSthamﬁ bnarﬁh&adfeh'al rpﬁal nbaymageg CallY
qerr]_ . Fﬁ'{ﬁyﬂfé’l é‘é’ér\‘mﬂ§6lﬂé§¥cgoﬂﬁg§3@o§1€§eﬂre %rﬂln%nﬁh‘?y'tﬁm ¥ope

car boxy, or ereln sal c oal
cycl oal kenyl , Csfrﬂh%nmven%*wkyllfgrmt%ﬁ%r |*Fkl%p‘éﬁﬁeﬁfl 'fr §ﬁSstfP¥H‘lse&“Wuc’}Fs

one or nore 1&&%%%96%&8%&@%3@@% baRuthe group consisting of (err]
cycloal kyl, derr] cl oal ken ni.tr

ST uor omelhyl | BRCRRPaR Ehea Y L ke LharA Ly [V EFBRS "ester” or
straight or ﬁﬁdnvéﬁﬁﬁ ﬁéﬂeﬂs abkanglalt,Clhgddate) kestyer, Cper splvate of the

al kenyl oxy, phieqr{pex \t,)eencz O&Wn Q&\S’fl?’&: @éhé&é)Q:%eoﬁe@ﬁ%dzﬁharmacologlcal

substituent (s) ehdent rou onsi st
a_ctJ.v:Lty and whlch 1s neither blologlcally nor otherwise

undesirable. Organic acids can be used to produce salts, .

25 hydrates, esters, or solvates such as acetate, . adipate,
alginate, aspartaté, benzoate, benzenesulfonate, p-
toluehesulfonate, bisulfate, sulfamate, sulfate, naphthylate,

) bﬁtyrate, citrate, camphorate, camphorsulfonate, cyclopentane-

propionate, digluconate} dodecylsulfate,' ethanesulfonate,
30 fumarate, glucoheptanoate, glycerophosphate, hemisulfate
heptanoate, hexanocate, 2-hydroxyethanesulfonate, lactate,

maleate, methanesulfonate,_2-naphthalenesulfonate, nicotinate,

oxalate, tosylate and undecanoate. Inorganic acids can be used

to produce salts, hydrates,'esters, or solvates such as hydro-
35 chloride, hydrobromide, hydroiodide, and thiocyanate.

' Examples of suitable base salts, hydrates, esters, or
‘solvates include hydroxides, carbonates, and bicarbonates of
ammonia, alkali metal salts such as sodium, lithium and
potassium salts, alkaline earth metal salts such as calcium and

40 magnesium salts, aluminum salts, and zinc salts.
Salts, hydrates, esters, or solvates may also be formed
with organic bases. Organic bases suitable for the formation
of pharmaceutically acceptable base. addition salts, hydrates,
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of hydrogen, halo, hydroxyl, nitro, trifluoromethyl, Cferr] - straight or
branched chwiopoalibssl , Clerr] straight or branched chai n al PemUSIs/I &89 |

al koxy or errgﬁglgkg% %%,a@%%y £ om%gsﬂagl QFY £ (Preserq;_ hehvention

preferred i nc ose wher e R err]
straight or biaa&bde these thagl Rye, nqzetp]xlgt rREAgRErepgdbeRARABJtEnAPEM such

al kenyl groupsagtgrr}qudrgigl soal @gg_erg errJIS aaln&eny!l , ®ir Ar%\hrpm,ggge of

one of R err] oxyl, nitro, or trifluorome

one of 30 R eiljustration ooﬂ'-hter F=f1Ia§§r Gﬁeﬁﬁﬂl ORE8NdCoRBSEE MA¥Y H\&Ludﬁ[ BPRP—

th [(Zlnglht g?(r)ugr ag g??]aﬁﬁa:tﬂ'lﬂ% 1ag\[1Q§%rr]such %tsll ﬁ\}el&iﬁyﬁmm@&c@ﬁdeﬁhyllaﬂlner
CYGl oal Ky eryl, claal kenyl , or Aryl; an er
one of R ekP]trdeihylaningi RPdne fi&]cp(c\}@%]g TRt s wWiPER dre g ther &z
Ih ngepenldent I yt%ihs'alr@sctyﬁiﬁmafaim gramgh eenmorbFngddaf, hgndogebethaholamine;
ydr oxy niLro tr| uQr o h oSy Lalk _
al kenyl . O] ePPLROL ARG/ §BC L larg qﬂ%y Oxyﬂ}ﬁﬂe aﬁ’éﬁi‘&ﬂﬁg kit
benzyl oxy. glucos\amurm;her Preéehy bdgtuapnings of H—wm@nmm i ncNogethyl-

those 40 wher err] Lhs<Bfl dr oxy, iddn -b -
trifluoroneth Il%%%aqglﬂ h rgglgg'é'ﬁt g%%?gr&reter{ e]hi’;ﬁcl)lflr?ént Othhenzyl

i nvention 15 pber@trmmmr(%mhm@msmsm@ byl) amicwetdanni 2rd the 14iRe.
- 33 - . see NeEapeUldiille, ChbRELhUELATINAL ObalRg, 0MPUNEIRd A Or B ,

I, and (i |§ a "phar maceu y acceptable carrier. -used
herein, "alkyl66:mgans-asbr ex@hey. or Acbozxddmgdy ., basmcat@h‘th‘;qﬁocapmﬁlnlng

chain conpri si a designate ar, exa

Cerr] strai gﬁt‘%&psoraar{gﬁoed %&é‘%@ﬁg %éd‘r”éggr % %aﬁﬁ%%{% I‘B@v@r alkyl
carbon at ons, halddewx| sdes as bmthxlno?thh/ﬂn t RFQRY Subanidt L]@h"f»)él sggﬁogédes,
met hyl, et 5‘5' ’broml %@y an 59.03&% BYfaYikyil SQudates t%ﬁkhbuta‘ﬂ dimethyl,

n- pentyl n- he |1 ke,  unless ot herw se_ i ndi cat

"Al kenyl " neaﬁéeézwlancﬁﬂé%f-‘@(l (PR aAd ABY 1y SedERtasSsd H@%yﬂ?%&ﬁrﬂﬁﬂrlﬁlﬁﬁ Fuch
conprising a desigaied ]_@:UY%EI Ay £EHPD and ad088ryl ERlorddesnp! bronGidems Jand

stralght or bra %ﬂﬁ and ¥alky1 halides such as benzyl and phenethyl
bromldes.
25 - The acid addltlon salts, hydrates, esters, or solvates of
' the basic compounds may be prepared either by dissolving the
free base of a PARP inhibitor in an agueous Or an agueous
alcohol solution or other suitable solvent containing the
appropriate acid or base, and isolating the salt by evaporating
30 the solution. Alternatively, the free base of the PARP
| inhibitor may be reacted with an acid, as well as reacting the
PARP inhibitor having an acid group thereon with a base, such
that the reactions are in an organic solvent, in which case the
_salt separates directly or can be obtained by concentrating the
35 solution.
. "pPharmaceutically acceptable prodrug" refers to a
__dérivative of the inventive compounds which undergoes
- biotransformation prior to exhibiting its pharmacological
‘effect(s). The prodrug is formulated with the objective(s) of
40 improved chemical stability, improved patient acceptance and
-compliance, improved bioavailability, prolonged duration of
. action, improved organ selectivity, improved formulation (e.g.,
increased hydrosolubility), and/or decreased side effects
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hydr ocarbon chain contains 2 to 6 carbon atons having at | east one
doubl e bondyoosmrbssi ncl udes but is not linmited to S UlPITAUSSBNB 89

such as et h(snyd{ri T£ %ﬁ;}%’lcﬂ opr%ﬁ)‘%ﬂ% 8@Pheg?ﬂ1 b%orlegalﬁgt gg)ék: red from the

tert-buteny exe
i ndi cat ed. 1nven‘l‘.‘1N¢(o¢9mp0nBéﬁs umaggrmplwd}sz Kimowa nim tbealaw-w, asuch as

h ' def
vdr oc o %dscoﬁ{éal ] ng %X 6 ca e%@eg]egl ﬁnﬁ%ﬁ&alﬁ,&j Drug

hydr ocar bon ch bon "at ons.
herein as a prc}ﬁemsmfr,emﬂtm Edst,r Vellur @, ppcharaeudgei,zedopse (11@es) . For
ring. s_at, | east. one quoro chloro bro

. do, .
noi ety, unl esse’fﬁ’?é]r?l\n sgt $diiyERFive  compaugids, .© %oﬁﬁoug%?nsa’ IR, into
am ne (NH2p p:sodmm:_ket bgsceﬂvsubshgt wined Gam morgr ofpsheorydiseéxy ekkwagboixy
one t hrough SI a%rlg? Sest "Ar", means an aryl or heteroaryl
noi ety which | PRy Ttuted o unsubstltuted especial ly clic or
f used cyclic n:ﬂfbmmmaﬁeunuéalhyn@ﬁ@eptgble(meﬁabqg&ﬁ¢% re%egé ter damgs

heterocyclic rifigh NEOESUMdRYoneNG lx&e@wﬂcwai%%tﬂotrwaQQ&f (After entry
substituted in one to five positiaon(s) w th hal o, hal oal kyl r oxy

d
o tri 11 ucHBRRH Dadhr Mosk PREGH: S5F SRAREKEGSS ToRAPReRERL reactlons

(err]st rallghttﬁt bﬁaan@lﬂdn;‘&mmﬂ sapelicad] propert ik @nd bl[:ﬁ.rd’dlc effects.
al kenyl oxy, 40 thlocgﬁbon

t hi oest er, cyéﬁb‘gnoﬁﬁoab%f I%‘?ﬁ‘fy]%rsmn%m RLFR AU Vh?ﬁfﬁ"‘%s%‘%ﬂ SHRRATILY

and sul fonyl o etlee ncsbinpoundl, ndilteduaher way dirzeshicle drdgseaber siswhdisited
the heterocyc“ ¢ and! Qc%%@f%%' ”Ell-\ﬁm‘léigée\%%%&g”( s)usgLgeted Iﬁo@ér{@ Haudy,

- 34 - con5|s in aromatrc’or terti
al kyl ami nesn%it@b@}ausmnafl a dxhdi isd requd nast rf@mdﬁmlngpwl‘é?@déffect- For

Particularby Meimpied é‘ﬁﬂcQﬁcEEt afeaeylofnmxfé | 5t {Met 81 Peb clar_:,@, 'ﬂﬁhtst be
limted to phenyl, benzy Jln_Snap yl, pyrrolyl pyrrolldlnyl pyridi nyl

pyri ni di nyl, [ﬁﬁnY®¥ tedui Ilﬁ%elr10QQﬁkﬂﬁnofPﬁV atfey | Q?Nopﬁéﬂﬁl been

i midazolyl, oxe@Répbrted tintaohylcanysnzelenl,. an(i?itrh:ié?nmhst drugs undergo

" Phenyl ™ i nCl un(ljeeéagl ilgos%&'g%%flo%%n%riio% phoef'y-l scrnr%gi C?clisﬂd, the biochemical

reactions that play a role in drug metabolism may be numerous

25 and diverse. The main site of drug metabolism is the 1liver,
although other tissues may also participate.

A feature characteristic of many of these transformations
is that the metabolic products are more polar than the parent
drugs, although a polar drug does sometimes yield a less polar

30 product. Substances with high lipid/water partition
coefficients, which pass easily across membranes, also diffuse
back readily from tubular urine through the renal tubular cells
into the plasma. Thus, such substances tend to have a low
renal clearance and a long persistence in the body. If a drug

35 is metabolized to a more polar compound, one with a lower
partition coefficient, its tubular reabsorption will be greatly
reduced. Moreover, the specific secretory mechanisms for
‘anions and cations in the proximal renal tubules and in the
'parenchymal liver cells operate upon highly polar substances.

U400 -7 As a specific example, phenacetin (acetophenetidin) and
" acetanilide are both mild analgesic and antipyretic agents, but

. are each transformed within the body to a more polar and more
effective: metabolite, p-hydroxyacetanilid (acetaminophen),
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optionally nonosubsti t ut ed or mul ti-substituted W th
substituent WQ@8YtMed fromthe group consisting of am no, 15 PCT/US98/18189
trifluoromeshyhich disr wislely gsedotoldagnchwheahai dogskkypk, afetrhilidstimaiggivten

o branched o o el 63 bO0Mel NRERSINites SUAL o dd! 9E3LE in the

sul fhydryl, ptllamalqﬁeque;'mlfa)lﬂﬂ Dumu;d;&}e miat mlllbal R?E’CaNRQ-l\%éﬁemhe
2 s sel ectegy r@ﬂﬁéﬁf’ké U PcBRB3 Shghiend ofmyckzwe@edﬂ]&rrﬂmﬁ“alwt the

or branched chain err stralght or branched ain al Ken

al kynyl , angetRNildd brilRNely alfddlswner dite saitetrbebikg al R?PtPWPJ‘en
hetergcgfﬁlié bbb?ﬂ:é%ﬁréﬁﬂ?h vréédbﬁ:fw alﬁémleﬂ Pililé\ﬂf rifaeﬁl &ndefghourd ! h:he
one o e carbon atons of said a or,_ al.ken LN, rein said
het erocycl i c PFAg'GPRbt PIASPRY ‘?‘U@%‘H’?’b ar'l'sArg/ %’Lﬁf me ag°\ﬂ\',9'$ﬁe {E;a@
corrpou?d)s of dtlbﬁrﬂ:r esm; canhvehé i ercpeseds Froe thencdly. aThuetrthe plasma
center(s) and thus gan be produced as mixture Ron.r agem

of stereoi sonEPRCHY %Fst]i dféd’ae 3 &thfi %ﬁ%“’ﬁéﬁgasﬁgf‘é}g Qs %‘ cﬁ)ug
i ndi vi dual stamsmlﬁnnnamrbg phatmaebleghedlby umpngt@mﬁxnlcally active
starting mpserial . e rdRAIMLI VA © 1 8 %aﬁ%@a%a“ﬂfgbwreafg P¥ten

I nt er medi at sone ap propriate stage of hesi s
resol uti on of claasie iedmpbnikel %w0qu¢mp%, ?$)Sh°WPtlPstbﬁd3P§ﬂ@b&3ﬂun?h%ﬁ9 1
35 i ndi vi dual (Sxer%%wi%ﬁlaﬁzaﬁdn)asr@aew&ss(r pyld cﬂﬂfblst of (1)

racem c) of stereoisonmers are enconpassed bg he:%¥4)
i nvention. TIR¥idadisre opBangiedictdiVem 1eaF L i8PRuI Etﬁﬂ%ﬁ%FF@&edJE“’
to its great erftﬁﬁiﬁi\bﬁa/l groups ahdom@)s hgaeodiyfefiey eﬁéacmﬁ‘pnsndshahatcleave

have the s nol ecul.ar .fornul a i ncl yde S su
(T sofPnaiee et s rmi SSpbhorracaps ReskiE niFHiSnat cBFBLDs o These
Stere0|sonerchangessnmmrusuahlydlﬁféheodhyepMLDMeoﬁn#ndnﬁaseélbqtaERQY
arranged in space. ) f5$% €afe PELA4Q atlon geactlons in which the
- 35 - 5 stere0|soners are non- superi nposable mrror 1| mages of
each ot her drudy aoreraffiemnar @Efeﬁteo%x*@ e@ﬁsdﬁ‘%ﬁ?sd‘m%h B e gitpled to an

mrror '”ngséﬂadﬁgﬁbﬁﬁrgﬁbstf@€§n1§uBhX£§r§1uHB§8§1@ BEoilyr @cetic acid, or

cont ai ni ng equal arts of individual enantloners hbn racemic
sulfuric ac1d

: TABLE IT
Phase I Reactions (functionalization reactions):

(1) oOxidation via the hepatic microsomal P450 system:
. Aliphatic oxidation
30 Aromatic hydroxylation
N-Dealkylation
O-Dealkylation
S-Dealkylation
Epoxidation
35 ~ Oxidative deamination
o ' S Sulfoxide formation
Desulfuration _
N-Oxidation and N-hydroxylation
Dehalogenatlon
" 40 . (2)  oxidation via nonmicrosomal mechanisms:
' o Alcohol and aldehyde oxidation
Purine oxidation
.- Oxidative deamination (monoamine oxidase
e and dlamlne ox1dase) '
45T T (3) Reductlon
R R S S .. Azo and nitro reductlon _
I " (4)  Hydrolysis:
o * Ester and amide hydrolysis
c . Peptide bond hydrolysis
: 50 Epoxide hydration
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m xture" is a mxture containing unequal parts of individual 10 enantioners
or St ereoi SWEYPRL1645 The conpounds of the invention nmay BPETASE$/1818% n a
free base fsdae i Pt REaEQLBHE! (BbA aelinC ald j tabl e salts, '
pharmaceuticalTy  pcreptafit@ronhydtdbes, pharmaceutical ly accept abl e
esters, pharnaceut (zpl | xcetgtaptiahl e -sol vates, 15 pharnaceutically

accept abl e prodru¢3s) Meheaphuriti eglidy formaddam able netabolites, and in
the form of pharnacéa)icaulgate eovdpoaliionst er eoi somers. These fornms are
all withinidte scop¢s) 8f,tRe,i andnSgethydafianice, the use of these
forms amounts  to(Gpe Brankesndfurati®dnpound. 20 "Phar maceutical ly
acceptable salt”, "hydrate", "ester" or "solvate" refers to a salt,
hydrate, ester, or §ﬁLVat8 Rbotihds  ofverinde grEwemgls Whiventiowessehibit
t he desired pharmacol o icé? actiyvity and ichis rgiéheg bi ol o icglﬁ/ as
nor otherw se pharmaselpghral @FVit¥hci dBYcafttife usefid ‘b‘?%ducg‘sse Y,

25 hydratesys gRAaPhEceuticadkviat gn patrthicudar adtticatonmpadidmtexhibit central
al gi nat e, aspartate,

benzaqat e .benzene P =
t ol uenesul f onab@FVERE APE: §2T Ppa;y&s&c@lﬂeg aﬁsﬁ%gﬁﬁgﬁ%ﬁ”&g: but yrat e,
citrate, canphorat eItchspmderstoodt thatytawpenenhe- forng; ophenpessible; are
di gl uconate, dodecylgsul.fate. .- nﬂﬂﬁﬁﬂlf e SR HMEREE tautomeric forms
gIucoheptanoatéPCEuéﬁécérogﬁgédﬁg{e, lemi su f%%%ﬂp&gﬁeptanogyzno ©
hexanoate, 2-bfdtbeyfoldovdngr eeamounds AneXeMPLlARY eat e,

met hanesul f onat e, 2-napht hal enesul fonate, nicoti nate, oxal ate; tosylate
and undecanoate. I|norganic acids can be used to produce Salts, hydrates,
esters, or solvates such as hydro- 3%Hhl ori de, hydrobronidg, hydroiodide,
and t hi ocyanate. Exanpl-€ Sui t abl e base se ydr at es, esters,
or sol vat es i ncl ude hydr oy carfpnates. _.and onaNes of
ammoni a, alkali metal salts s sgdium lithiu gbtassiun1salts,
al kaline earth netal salts su cafcium and 40. magresSi um salts, al um num
salts, and zinc salts. Salts, hydrates, esters, or solvates nmay
" al so be forned W th organi c bases. Organic bases suitable for the
formati-on -of z:pharmaceutically acc%ﬁiable base addition Eplts, hydr at es,
- 36 - :
NH
== l

R R

20 Many of the PARP inhibitors are known and, thus, can be

synthesized by known methods from starting materials that are
known, may be available commerciélly, or may be prepared by
methods used to preparé corresponding compounds in the

25 literature. See, for example, Suto et al., "Dihydroiso-
quinolihones: ' The Design and Synthesis of a New Series of
Potent Inhibitors of Poly(ADP-ribose) Polymerase", Anticancer
Drug Dés., 5:107;17' (1991), which discloses processes for
'é§ﬁﬁhééizing'a ndmbef of_differént PARP inhibitors.

30 Typicaliy, the”?AkP inhibitors used in the gomposition of
the invention will have an ICs for inhibiting poly (ADP-ribose)
synthetase in vitro of 100 uM to .08 uM, preferably 50 uM to
0.8 uM, more pfeferaﬁly 30 uM to .08 uM, more preferably 10 uM
to 0.8 uM, more preferably 50 uM to 10 uM, more preferably 30
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5 esters, or solvates of the conmpounds of the present invention I ncl ude
t hose that ave9%dlé4soxi c and strong enough to form such salRGI/US98/18189

hydrates, @stff Lo 19 uM5Oéaieepreferablypsopaleto @b uM,i mbwet pakiferakihe 30
cl ass of such or ani_c ses may incl ude nd AT, yl
R

such as net hyI

di cycl ohexyl anilxﬂﬁibltunno- 3,4¢idihydiro- s-mmmpxparmmym@@ut@wﬂ-ad2H)-
nono-, di-, and t S c I B ;

l'ysi ne; guani &%O&dﬁéﬂ]ﬁ&?@ r.Fm;'l uco Irr.(IQhZMlgl REéH Ee?i](é%%ga%ogg;l"M%lt PARP
L- gl utam ne; - withreamyICso OfpflpeanbﬁeSUtO e §ol i r@te aPPYeenedi an ne;
N-benzyl - 139 phenet,ﬁ: A e (ﬁ\ﬁ]'legﬁﬁ.QXYrcF@E@é" mwehBW%ea%déﬁtékéﬂ to

See, for exanple, ar maceuti ca harm , Sci .

(1977).  AcCTRPANS, theaSPEPARPASRA- marrﬁsr?@t inyeR To%°€an F¥o of these

quat erni zed Wf&h@é@%&r'ﬂ%% ara©i6h 6f kithe xahthedles denrdivatsives hyt ,this
et hyl, propyl,, and but% chI

20 hr des.and i,odi des L kyl, _
sul fates such HVeRtEPH pTE e’ﬂ?@?lﬁﬁ’,gegi ggb’ﬂ" RYd SERSRAS s:'tjléj %’éé 4 dng
chai n hal i des such The agadithghe IrdivgyInayybesyehearicadtlanrshbshitntdds as set
brom des a Ladi des nd.-ar al kyl ag e @ :
brom des. 2%’ fo &.héna(go%m%&%ﬁ o% sgﬁaétH %?%ngyg{-] %ée%stersg ‘ggrgf)}?\?g%’%g ?re
t he basi c. conpamis Imwmiathmjaﬂmy é41ttm1arrw amdsgmexuamg:etsfselble e PuREesses

of a PARP i nhifi AU ?hn FhSPROUThe PHiddd &gﬁé@ s%t forth

ot her suitable 6‘?‘\;/ent cont al ni ng appropriate acid_or
i sol ating the welwﬁmmhqu@t t3e BHAGHE iAuenge tf n%ﬁ?‘&'%%?"s lPYné"hl""h

free base of t{ige FARRpoundNRlBL! 8k mRdele trRactiag, V\t’ﬁé 88gaehte aF Waddctibons

reacting the PARP | nhi bi t or_ havi n an aC| d grou n W t h
such t h#0 tFRA (ReZGIHAngsd i 3¢ %It\?e ?h%&}ﬁ e& ’?"?ﬁ‘eﬁéeule
.salt separates d|9e&ﬁinométhgmxbathbhalsnedrley avrdAly A | iy t eediction of

sol uti on. Ofca%h,?aﬁgégﬁgf%'godmegsé%g gl 5{91 SIS (déhefe 1).

.derivative rve oun
bi ot r ansf or matotner préduaction thhﬁmm ke §mﬂim¢&cd¥%7gkq:alllth3é#me%l¥@}num
The prodrug is, @fggéat&d Wbl hﬁo?Qhﬁ?HH{@(a%) of THJ@ slerPé/e‘étheH&§%| be

stabil-ity, inpr at1ent acceptance and | ance,
bi oavai | abi25 tvarpﬁaéf PRYERP d ket W PFofuragy |%1@thwb?ﬁbsarogggn°ther organic

selectivity, |i8pIe¥Re QhNbé aisad. (e temperadiaas sk h;rcér&seﬂctﬁﬁd»m tgfe)nerany

and/or decreased side effects . oo

Scheme 1

30 - The 9—isocyanométhylxanthene is obtained by condensation
of the amino group of the 9-aminomethjrl xanthene obtained from

. Scheme 1 with phosgene in a heated solution of toluene (Scheme

i -----:;';i'-_.2)-'_'. . Other solvents,_._ such as 1,4-dioxane, chloroform, or
p-nltrobenzene, can also be used. The hewly formed isocyano
35 functlonallty serves as an electrophlle for the Friedle-Crafts
. reaction in the next step. Other functionalities including N-

- carbonylimidazole, N-carbonylbenzotriazole and Nethylformate
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5 (e.g., toxicity). The prodrug can be readily prepared fromthe
i nventive cWgp#Ild4s usi ng net hods known in the art, such as PCTRIS9%18189

d bed b ; t
Vol o 1 pp. b1 S e Bd GbBRI 6 GT TR EHIE AYPIVID reallEht [in RALE Bdse,
corrpounds cantb'@ﬁer afamstiqnahiian mar Ues b@%@ﬁéer?Yngr%ﬂﬁtépnrmPﬁ othe

the hydroxy Org-caﬁ\ti%metmyqud@ntnteqaegterswn:h cPhampredtitflbtole,
acceptabl e netabolite" refe ergone a netabolic

B P et | oserheneya psensets Saotd ana L5 BRY1 nBEToHPRE TARRS L LLeLY -

for chem cal reactions 15 that may change their physical properties and
bi ol ogi c e&Bects These netabolic cony, LA 00S, whi ch usual |y affect the
polarity of the compound, alter the Wa§-in—wm‘ch drugs are. distributed
in and excreted fromthe body. However, in sonme cases, nmet abol i sm of
a drug is required for therapeutic effect. For 20 exanple, afticancer drugs
of the antinetabolite class nust be converted to their acﬂ;l ve forns
after they have been transported into a cancer cel|l Si gce nust drugs
under go met abol i ¢ transfe i on Nit sone kind, theé ]
reactions that play a role i \

egbol i sm s the |iwe

di verse. The main site of dpt¥y 7
Afﬁ&fi&_Lﬂara beri

ti ssues nmay al so participate.

25 arnd ™ _
aI t hough ot her

A 5t i ¢ of many of

t hese transfornmations is tha met abol i ¢ products yor e pol ar t han
t he parent drugs, although a f-Rdr ug does soneti neg gt d a | ess
pol ar 30 product.” Substances ~high | i pi d/ wat er partition
coefficients, which pass easily across nenbranes, also diffuse back
readily fromtubular urine through the renal tubular cells into the

pl asma. Thus, suchirsuBshemees,t che tdediavesl axanwhener diaa lcl peedwcts agdna be

| ong persiste 0 J | I
conpound, oneQﬁaﬁl‘-[#:hé(fI 5\’2 %¥, Jt{aﬁ%%mggae ffglgéﬁﬁ 2- b?%%t%g %3?1%6188 ¥sing
reabsorpti 38 @¢id gs @ @@t'qa}yst T eamaédChlonbfiéovéllumlnﬁé\ shaeride, titanium

secretory ”ECh@fV)S”B él‘i’iorldé”' Onﬁ aﬂgcﬁfﬁdrq%s | die, Pr oxbPsh re&@'lfluorlde
tubul es and in_the é)arenc ?,I ver cells operate upon

hi g
subst ances. 4(51191"173%1%1 ReEte; ¢ ’é)(’éﬁﬁﬂ’é’ aghish 2@ BT BEE 'OBHEnBP?[MBE‘)Osmrm
acet ani | i de arseiit hsm lof tannl gesiferaed aforpyrthtisc &geet spfbufintramocd esadar
transformed W:%}g%ih ?xtoarmre pol ar and nore effective .
nmet abol i te yace anilid (acetam nophen),

Scheme 3

An alternatlve approach to the preparation of the xanthene
25 derlvatlves of this" 1nventlon is illustrated in Schemes 4-7,
where the substituent X in Schemes 4-7 can be O, S, or NH.
o The - starting materials, 3-substituted.
orthophenyldinitriles or 3-substituted orthophenyldicarboxylic
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- 38 - 5 which is wdely used today. Wien a dose of acetanilid is

gi ven t o WOP13@s, t he successive netabolites peak and decagcTrmsbsresiso

p: asnma SGQU@té@iay, | b ihsﬂthbﬁ %éa@imcavaipe::]mar&f | s 90% herepapednby Prhown
pl asma conpone n .t he ,second haur as t an|

falls, the MHERRRT XL *He%% o f fﬁ‘c%ﬁ@bn "i on #ﬁﬁchtgrgaﬁégﬁ of
FinaIIy af t eroethecatbonyl gmeups frowc i e cyanaagroupsneam|heza¢hue%ed by
metabolite thaf <§ s&Qer £ 2BfleC r}}oi ﬁfﬁﬁg v{{@&“ h'iﬁa?%‘iy ac%ﬁgs stdl-ﬁa as
pl asma conceh Y8AS ot one or re netabol

itself, can besq@hahqmgl agidsl apdj hypdreghilorig acidsTHéaheme i bhs Hm«mwals
[0 drug Metihobe Sy emeé%fa with asshihn uyaxgbﬂ@e%m%laﬁ SEMdiea by

the Table | hase functional il zati'o reactions _genera
consi st of (1)a°1db§%€§FF9§vaﬁénré&&ﬂjﬁk9LQa%R#(ﬁﬁF%?ﬁ@OBﬁ%EE &ﬁddgreate
new functional groups and (2) hydrolytic reactions that cleave 20 esters
and am des to rel ease nasked functional groups. These changes are
usually in the direction of increased poI§EE€¥5LJ& Phase Il reactions
are conjugation reactions in which the drug, or often a netabolite of
the drug, is coupled to an endoggyous substrate, such asc@oguronic ™

acid, acetic acid, or 25 sult Yy aci d. TABLE
I Phase | Reactions (fun al i zation reactions) (1)
Oxidation via the hepatic mgf N P450 sy COOH

Al'i phatic oxidation 30 Aro [LOXYlsat i on

N- Deal kyl ati on al kyl ation

S- Deal kyl ati on i dation 35 Oxi dati ve

deani nati on

Desul furation
Dehal ogenati on
15 . .
An intramolecular Friedle-Crafts acylation using Lewis
acids or polyphosphonic acids as catalysts can provide the
xanthene (X = 0), acridine (X = NH) or thioxanthene (X S)
skeleton (Scheme 5). This reaction can be run in a

20 regioselectivc manner determined by R substitutional groups.

Scheme 5

4125 L Esterlflcatlon of the ac1d of Scheme 5 can be achieved by
_those skllled 1n the art through the use of any one of several
L ?conventlonal methods.' One of these procedures includes the
aiﬁgxﬂsluﬁutlllzatlon of dlazomethane (Scheme 6) Another similar
'“ a,procedure 1nvolves the use of 'methyl alcohol catalyzed. by

. 30 mzneral ac1ds._

. Scheme 6
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40 (2) Oxidation via nonm crosonmal mechani sns: '
Al cohol andwa ggtrges oxi dati on Puri ne oxi daPCWMUIS98/18189

-. xidative deam nation (nmonoam ne oxi dase and di am ne’
oxi dase) 45 (3) Reduction:-cooH ; aCdOTHy 0 reduction
(4) Hydrolysis: Est er and am de ysi s

Peptide bond hydrol ysis 50

Epoxi de h | OnO

(conjugqﬁ{ﬁp re®

- 39 - 5 Phase || Rqgg :
ation (:3)

d ucuroni dati on (2)

(1)

formation (4) Sulfate gation 10 (5) 9-, and

S-net hyl ati on (6) Trans juration The_ gonpounds of
the present i nventi on exhi b phar macol ogi cal ac¥i\yity and are,
therefore, wuseful as 15 pharnmaceuticals. In particular, the conpounds
exhi bit cen®ral nervous and cardi ac vesicular systemactivity.

bl £ punder st ood {Uat 4RS! Sl R 090, RESSURLE i | 661 S
conpounds arehqxeupden;atlon of the ketone ester obtiine§l from Scheme 6 w1th
hydrazine. Hydrogenatlon of the phtha1321ne derivative w1th a
10 catalyst provides the acyl hydrazide (Y= NHNH)-. Similarly,
when the ketone ester reacts with hydroxyamine, the result is
a cyclized hydroxymic acid derivative (Y = NH-0). The lactams
(Y = NH) can also be made by cycloaddition of the ketone ester
with ammonium acetate in acetic aeid. Other single amino
.15 sources, inclnding ammonia, can be used to replace ammonium
acetate. ' '

Scheme 7

" Nu=Hydrazine
Amonium acetate
Hydroxyamine

20 Methods of Usin the Compounds of the Invention

. ~ The compounds of the present 1nventlon can treat or
_' prevent tlssue damage resultlng from cell damage or death due
'to necros:.s or apoptos:Ls, can ameliorate neural or
cardlovascular tlssue damage, includlng that following focal
25 3.schem1a, myocardlal 1nfarctlon, and reperfusion injury; can
treat various diseases and conditions caused or exacerbated by

- 44 -



20 _ Many .of the PARP inhibitors are known and, ths, can be
synt hesi zed“t@”(ﬁéﬁ\. met hods fromstarting naterials that arePCT/US8AA189nay
be avail able saRPer acaivityqr rmn bexreapdr eor byincreaskeodsheusedifegpan “or

prepare corresponding. :¢Q n iNe 5 Literat : %n ;
exanpl e, SutBrgglgF.r,gtm nﬁ%?%ﬁstg Ef-E%(é'll%dl idnatcr)lneagl:th]:'r hteheDe | g?\ éan ession
Synt hesi s of af Nsen8scies: afells ;Parshtcamhradiosensiitipsey GaIR s bdseperally,

Pol ymerase, fRhiE3RGeh or pRRUOBEIvicd LRArkt drldYdr1s Which shéshgsesss,

processes for synt’hesi zi hg a nunber erent PARP_inhibitors. 30
Typical |y, thpremeRtiingi birvevensdhlen deRotanbeatiren f The hBeMFPHR/ ofnd
w il have f‘f L1081 brlovi dethinivridi SR A80: T WRSEE notSWHilRy dseund tbt aay
of 100 [erT] fo .08 férr , preferably_50,¥e % tg 0'8Il ], _noore, .

pref erably 300Per PRIt CWHRY 8oy thr b e{"}ré pghto that Wo’z‘%"’r‘é??}?“ may
”028 preferabb%aﬁo 5erdo]m1ﬁfh 19cLd] ivwr etingf eothky 3&xcitotoxic mechanisms,
- - err] to ers. e preferall u

pref erably 30P€rhg S%che)cr hmﬁﬁaa ‘Dre(eéeﬁec?rbrggprggfi ért %nywééooi%é)ri}fééésggsﬁ of
[err] The PARPree raldiilmallear and NO.

3, 4-di hydroz5-[4- (L-}i | dd 2 - 'lp'i%(l.lg | S 1 6RT ¥
exanpl e, hgss been ?%o%%%@%%%?ﬁ%ﬁéﬁa \Fmr}'?h an I&Eérji]of 4306?erf‘r.1]rt€er
Suto et al., teletesbor® =0 methagherefar admindishierinsut & vHreRARBYtHEallY

undertaken tog SR AmblfitC 8FPEHAUSHEY el NAcRESFERT COYRMUNGE ihvanohmount
t hese routes for the preparation_o h rivatives of th

ff

i nventi on ar eSHEFISdENS: &@ BéhéﬁlﬁyP§%ﬁ;ﬁg§§%g%g§2§°ggfga or prévent tissue
damage resulting from cell damage or death due to necrosis or
20 apoptosis, to effect a neuronal activity not mediated by NMDA
toxicity, to effect a neuronal activity mediated by NMDA
toxicity, to treat neufal tissue damage resulting from ischemia
. and reperfusion injury, "~ neurological disorders and
_ neurodegenerative diseases; to prevent or treat vascular
. 25 stroke; to treat or prevent cardiovascular disorders; to treat
other conditions and/or disorders such as age-related macular
degeneration, AIDS and other immune senescence diseases,
arthritis, atherosclerosis, cachexia, cancer, degenerative
diseases of skeletal muscle involving replicative senescence,
30 diabetes, head trauma, immune senescence, inflammatory bowel
disorders (such as colitis and Crohn’s disease), muscular
dystrophy, osteoarthritis, osteoporosis, chronic and/or acute
pain (such as neuropathic pain), renal failure, retinal
_ ischemia, septic shock (such as endotoxic shock), and skin
.. 35 aging; to extend the lifespan and proliferative capacity of
'cs;ls; to alter_géne_expressidn of senescent cells; or to
.;rsQiosensitizé hypoxic tumor cells, and wherein:. The present
Ainvention also relates to treating diseases and conditions in
.;an_.animal which comprises administering to said animal a
_therapeutically effective amount of the above-identified

.......compounds... | ' .

_ In particular, the present invention relates to a method
- of treating, preventing or inhibiting a neurclogical disorder
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The xanthene ring nmay be generically substituted as set 15 forth in formula

. Such xawdestéss arting derivatives are ‘known in the checralsog/18189 _
iterary angd 368 ALCASEIDL ° bifiOhOEBRBETses {1 g kEd! 8dild ddifnal ‘a
art. The procésSs sequence set ftort erein does not present an exact

sequence of rsherppeytdraldivch effedfel WonplraNfusPLbe thade 2haKr-identhgied
tsequera f’f r?%ﬁn@&@@szo galinbeare tﬁ&i%a&atiﬁmyse\ﬁrééem&_l bltémuts)@@ﬁh%ﬁetg the
arget nol ecul e. . -am nonet hyl xa ne re avail abl e reduction
of 9 car boReEARoRIGAY SURIFASoreh AFIETREY (f T HIR JERIRACA§ISTing of
Q her reducti periphkeds casubepatRyOyetusedi by | phpsioadl umjwry orhydisdase
or ot her bgronhydrides. The spolvent .can_al sqQ.he 25 vakried, DQIS .

t et rahydr o?ér Eﬁ?éq"(ﬁ 'ef"rﬁﬁ‘ﬂﬁ%’r? hatBi ngpu&ygarﬁr%ySlc %I égﬁ?ggag%gl}%eﬁpmal
The tenper at ucerd, tstrokactassogiatsdl Wwith bsaiet desage,C fieda200isthenia,
[err] 30 9-i onq.ge%\é!]_)%%t- | t e%ﬁe '

of the am no rlgg%lo s.'t e@ﬁg}dm nomet ylrbggﬁ‘t@n .’ogdt al e@%%ﬁ?”&%ﬁgﬁg ?nd
wi t h phosgenenenrglieshicad shisandsr orelatirdgetpsoruredegenerglian sol Arather

such as 1, 4- - QeR%eq CBLBLAMRAERE 95 whén NiHHODRERIFuLASH aligR i, used. a
The newly forned i socyano 35 functionality serves as an el e,ctrthl_Ie for™
the Friedl 82cVaschlar stxaker Yeh paatbar argferrngd snhofineRhalstveen the

i ncludi ng N perdaheyal | fedadpathyNHear baagelenaot cuazdheénaBdrre syndrome.
hbthylfornatestill another preferred embodiment lié when the demyelinating
disease is multiple sclerosis. Another preferred embodiment is
when the neurological disorder relating to neurodegeneration is
20 selected from the group consisting of Alzheimer’s Disease,
Parkinson’s Diseasé, and amyotrophic lateral sclerosis.

Yet another preferred embodiment is a method of treating,
‘preventing or inhibiting a cardiovascular disease in an animal,
‘such as angina pedtoris, myocardial infarction, cardiovascular

- 25 iséhémia, and cardiovascular tissue damage related to PARP
' aéfivation, by administering to said animal an effective amount
of the compounds of the présent invention.

The present invention also contemplates the use of
compound I, II, III, IV, V, VI, VII, or VIII for inhibiting

30 PARP activity, for treating, preventing or inhibiting tissue
damage resulting from cell damage or death due to necrosis or
apoptosis, for treating, preventing or inhibiting a
neurological disorder in an animal.

In a particularly preferred embodiment, the neurological

35 disorder is selected from the group consisting of peripheral
”neuropathy caused ' by physical injury or disease state,
traumatic brain injury, physical damage to the spinal cord,
'Hsttbke'éssdciated with brain damage, focal ischemia, global
o :ischemié, reperfusion injury, demyelinating disease and
" 40 neurological disorder relating to neurodegeneration.
| Another preferred embodiment is when the reperfusion
injury is a vascular stroke. Yet another preferred embodiment
is when the peripheral neuropathy is caused by Guillain-Barre
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5 can also be applied in this type of reaction. In this case, t hese
functional i WMx%9/1164n be forned by reaction of the PCT/US98/18189

9- ani nomet by xAdAGRES  swillh anembepylphidférpedl @mbodiment is when the

car bonyl di benZotri azol g.;and_ethyl chl orof.ornpte respectivel

Schene’ 2 demye lT@EH‘g alsedse 1% ’gtoi]%h%@%,scfﬁeelp%seﬁ'reﬁoa%l?%’gr%rﬂ?%ﬁfed
product s candémoodinénai nksl bwvhem ithe amewmilegidal edlis@rdérs reyatingn to
using 15 acid_as_a,catal WA lard ' C e s QRH 4

(v chiori SrfaaBsRtanion” LF Sdidarsh 2R R PYrdd Cohhatify of
di et hyl et her aAkzheimerési cDisedsany Barkingonds® Pdisgarsph@nd amyeryophic

often prefigy regedpsit BEget¥R8sQf i ntramol ecul ar cycl oaddition. 20
Schene 3 0

-~ NH The present inygntion also contemplatges the use of
compound I, II, III, IV, V, VI, VII, or VIII in the preparation
of a medicament for the treatment of any of the diseases and
disorders in an animal described herein.

15 In a particular embodiment, the disease or disorder is a
neuroclogical disorder. .

In a particularly preferred embodiment, the neurological
disorder is selected from the group consisting of peripheral
neuropathy caused by bhysical injury or disease state,

20 traumatic brain injury, physical damage to the spinal cord,

| stroke associated with brain damage, focal ischemia, global
ischemia, reperfusion injury, demyelinating disease and
neurological disordef relating to neurodegeneration. Another
preferred embodiment is when the reperfusion injury is a

25 vascular stroke. Yet another preferred embodiment is when the
peripheral neuropathy is caused by Guillain-Barre syndrome.

Still another preferred embodiment is when the
demyelinating disease is multiple sclerosis. Another preferred
embodiment is when the neurological disorder relating to

30 neurodegeneration is selected from the group consisting of
"Alzheimer’s Disease, Parkinson’s Disease, and amyotrophic
lateral sclerosis. .

The term "preventing neurodegeneration" includes the

ability to prevent neurodegeneration in patients newly
35 diagnosed as having a neurodegenerative disease, or at risk of
developing a new degenerative disease and for preventing
further néurbdegeneration in patients who are already suffering

we-e - - .. from-or have- symptoms of a neurodegenerative disease.

| | -The term "treatment"” as used herein covers any treatment

-____4,0_,0_f_,.-- a disease and/or condition in an animal, particularly a

. human, and includes: _ '
(1) preventing a disease and/or condition from occurring
in a subject which may be predisposed to the disease and/or



An al ternative approach to the preparation of the xanthene 25 derivatives
of this invemoiomiass il|lustrated in Schenes 4-7, where the Pararsmsastsy X
in Schemes 4- o o) btk 9ds Nibt ¥et beEhedlagdaéﬂdldﬂ)hav1ﬂgﬂfﬂ?a'5

grfﬁgzag;;fg?carboxg*hfpheQXLdbnigab or §%§§%|t£$é7%52 condltlong i.e.,

acids, are endnrestmnbIytav@e#ebbpment¢aorbe prepared by known met hods

by those skilled inihe apLyieyide ofor Wid ke OanaGh! PBBRHIRTHN 07 QRS

fromthe cyano grou ¢an bé ach
with nineral mussmc;mrasssmsucghbhecdageé§ean@dfm mddrﬁleoracu ds

(Schene 4)10Hydr0|dﬁ%suégdoﬁefgfnn'iﬁbl%éﬂﬂj“ﬁﬂﬂyé{niwggﬁﬁ'é@méeéukbgﬁltlng

fol |l oned by aci ication, can also yield the correspondi ng acid
Scheme 4 qrm]lschemis and repgxfugioRiRIAE} PF‘F%‘&‘P%S chgpretoxicity,

acyl ation usi nghdifss seddti I W s@9l P OEHPORE snacgmabaa aptalfyehl d@themia.
P oy e RN SaLs i b Eakh Biebineiaheliny U RIS (X ncThges
regi osel ecti vaXahebteries erdl seasby Reatrkshsont sondlisgasepsand Huntington’s

15 disease. . _ T

The term "ischemia" relates to localized tissue anemia due
to obstruction of the inflow of arterial blood. Global
ischemia occurs under conditions in which blood flow to the
entire brain ceases for a period of time, such as may result

20 from cardiac arrest. Focal ischemia occurs under conditions in
which a portion of the brain is deprived of its normal blood

- supply, such as may result from thromboembolytic occlusion of
" a cerebral vessel, traumatic head injury, édema, and brain
tumors. '

25 “° The term "cardiovascular disease" relates to myocardial
infarction, angina pectoris, vascular or myocardial ischenia,
and related conditions as would be knoWn by those of skill in

" the art which involve dysfunction of or tissue damage to the
" heart or wvasculature, and especially, but not 1limited to,

30 tissue damage related to PARP activation.

' The term "radiosensitizer", as used herein, is defined as
a molecule, preferably a low molecular weight molecule,
administered to animals in therapeutically effective amounts to
increase the sensitivity of the cells to be radiosensitized to

" 35 electromagnetic radiation énd/or to promote the treatment of
' diseases which are treatable with electromagnetic radiation.
Diseases which are treatable with electromagnetic radiation
include neoplastic diseases, benign and malignant tumors, and
'7canéerous'cells;_ Electromagnetic radiation treatment of other
40 diseases not listed herein are also contemplated by the present
~ invention. The terms ‘"electromagnetic radiation™ and
"radiation" as used herein includes, but is not limited to,
radiation having the wavelength of 10" to 10° meters.



Schene 5 [err] . 25 Esterification of the acid of Schene 5 can
be achi eved W9 991t68pse skilled in the art through the use of RET/UHB/1GLI8Y
sever al G Nest épréd r&ttﬂmﬂbnentﬂmﬁ)f thiresprpsesdduinvsentdlomdeenpiey the

tilizati di t -0

:Jni/o: \Z/falsI ?Re % gc ’fa%’gr% e 1aI Eéﬁ?l? {‘al yzet?ab"@}{%Oll%reﬁ‘{lna(‘a&éﬁgq1 §i8 p{:gcggume
Schene 6 X-ray radlatlon (107°° 4N~ m), ultravielet 11ght5(10 nm to
In Schene 7, jhe pli 32iBTe! ﬂgh(tYﬂ%)m&ae%beoaoagtyazImﬂqasféwdps@ﬁman

of the ketone estersbbt Schene 6 wit Hydr ogenati on
of the phthal 6Z98engetPyit OyEm)it [Rnsl microwave radlatlon (1 mm to 30 cm).

10
Compositions and Methods for Effectin Neuronal Activit

Preferably, the compounds of the invention inhibit PARP
activity and, thus, are believed to be useful for treating
neural tissue damage, particularly damage resulting from

15 cerebral ischemia and reperfusion injury or neurodegenera%ive
diseases in animals. The term "nervous tissue" refers to the
various components that make up the nervous system including,
without 1limitation, neurons, neural support célls, glia,
Schwann cells, vasculatgré contained within and supplying these

20 structures, the central nervous system, the brain, the brain
stem, the spinal cord, the'junction of the central nervous
system with the peripheral nervous . system, the peripheral
ﬁexvous.system, and allied structures. Further, according
Edﬁhthe invention, an effective therapeutic amount of the

- 25 compounds and compositions described above are administered to
animals to effect a neuronal activity, particularly one that is
not mediated by NMDA neurotoxicity. ‘Such neuronal activity may
consist of stimulation of damaged neurons, promotion of
neuronal .regeneration, prevention of néurodegeneration and

30 treatment of a neurological disorder. Accordingly, the present
invention further relates to a method of effecting a neuronal
activity in an animal, comprising administering an effective

~ amount of the compound of formula I to said animal.
_ Examples of neurological disorders that are treatable by

35 the method of using the pfesent invention include, without

limitation, trigeminal neuralgia; glossopharyngeal neuralgia;

_ Bell’s Palsy; myasthenia gravis; muscular dystrophy;

- amyotrophic 1a£eral-sdlérosis; progressive muscular atrophy;
.;pfqgtessive_“bulbar “inherited_'muscular atrophy; herniated,
. “‘._nggtured_erprélapsed invertebrate disk syndromes; cervical
.o . Spondylosis; plexus disorders; thoracic outlet destruction
| sypdromes;.peripheral neuropathies such as those caused by

‘lead, dapsone, ticks, porphyria, or Guillain-Barré syndrome;
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10 catal yst provides the acyl hydrazide (Y= NHNH). Simlarly, when t he
ket one est ewogwtses wi t h hydroxyam ne, the result is ‘a cyckcras9s/18189

hydr oxym ¢ @ci i ive (X = O T i . = c . (S}
made by cyc oéﬁ_‘ | %'lrlon}r/léa%fé/t f#el%eeafé(;!r_f}e é{s%neﬁméﬁgt%nznﬁ%%é%% a%{!e{%at ggFgﬁg"?‘ S
acetic acid. diggd&Eesi nglThaniterm 15 neancsegensratiive g dhseasas "capnpdudes

used to repl aga AHEmKEAE gEsEid €. %ﬁrkiqfon{s disease and BUREEngton’s
= azi ne

,[Arenr)m um acet agdsease. The term *nervous ’{@%ﬁl%‘i')'/al’ﬁerf@rs 9 REYhdsRmage to

Usi ng the Conpemdrmsftildsud andnanhgndisabilitheoeodpatndseshlthagptasedifrom.

or aoath bl 89 o SRS osPE - BRTRNBp! GHLY CBRY Bfol MAARS Loy RIS,

or car di ovasauatiostics;sudatamgemid ncitheérma it hat f ohemiicad ,f oaald 2includes
ST %, YOGl |G Lo, e " cerbbEBiascuta
- 44 - aEaifemtctinguna, canrgemendressure easass hef fé¢bsphempprrhage,
radiation, vasospasm, neurodegenerative disease, infection,
15 Parkinson’s disease, amyotrophic 1lateral sclerosis (ALS),
myelination/demyelination process, epilepsy, cognitive
disorder, glutamate abnormality and secondary effects thereof.
* The term "neuroprptective" refers to the effect of
redﬁcing, arresting or ameliorating nervous insult, and
20 protecting, resuscitating, or reviving nervous tissue that has

suffered nervous insult.

The term "preventing neurodegeneration" includes the
‘ability to prevent neurodegeneration in patients diagnosed as
hé@ing a neurodegenerative disease or who are at risk of

25 dé#elbping a neurodegenerative disease. .~ The term also
. enéompasSes preventing further neurodegeneration in patients
"who are already suffering from or have symptoms of a
‘neurodegenerative disease.
The term "treating"® referé to:

30 (i) preventing a disease, disorder or condition from
~occurring in an animal that may be predisposed to the disease,
disorder and/or condition, but has not yet been diagnosed as

having it; ' _
, (ii) inhibiting the diséase,_disorder or condition, i.e.,

35 arresting its development; and
e (iii) relieving the disease, disorder or condition, i.e.,
'causing'régression of the disease, disorder and/of condition.
_' " The method of the présent invention is particularly useful
N _j:fér treating a neuroiogical disorder selected from the group
.lﬁ'HJO”Qdﬁéisting of: peripheral neuropathy caused by physical injury
':7‘ﬁ’o£'disease state; head trauma, such as traumatic brain injury;
*ﬁhysical damage to the spinal cord; stroke associated with
‘brain damage, such as vascular stroke associated with hypoxia
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proliferative capacity of cells; can alter the gene expression of

senescent cevosy11s4sl can radi osensitize cells. Cenerally, | POTAIS9SR189f

PARP actl vi 5Y 2382 50a aifie Lhldge/ rg%ﬁﬂer&é/réﬁél 1sQ£r§‘é&@fEI Ng lidl= eeeirialbral
0 e

depol ari zat neur ons; O_thus, provides neuro rot ection. .\Wil.e

not being boudgchemday anghe ‘b%#%‘?’é%} arreResfysipn |s"’c Aaye E’Aﬂﬁtmg

activation mMyjgealed), 8 $QERDNaEO! ﬁhdlﬂ:ﬁﬂél otheroeisist Otamdc neckailicgrixal
per haps as yet undi scoveredPtFH %’f%lt on éo t he praducti on
e

radi cal s and Rdsopgers re} r BEBFRGePERSS AT THe i‘r"é@erﬂs i %\i‘gglﬁ%nne r's
further reipdieRasd,0 Rabkihedn’ef mme; er iHupt ingtémt apeNissasg and
effective apount e, ahpve-i nt| s in an anount

sufficient® Poafwm%mpqﬁﬁgp %?Il'gft?/c ”?Rﬂg prevent tissue damage
resulting from cel IT ke remgram O'mede:atlhtdasumdﬂmag@srss@rltzm9a|§@‘|9Nb§45§hQ1bla and
effect a neur déa% 1&95&"%%1‘?&6“&3&' nerd Y& Weddid ecihcﬂudes

neuronal acti Vi toxicit to treat neural tissu

damage resultlnﬂlmﬁﬂﬂi%bﬁém guch apdseepepsdr f"@sﬁ%arlﬁf‘f{f?’ﬁe and global and
neurol ogi cal ¢qdiag0r A&t ifemiand neurodegenerative diseases; to prevent
or treat vascular 25 stroke; to treat or prevent cardi ovascul ar

di sorders; 1Bo treat ot her conditions and/or disorders such as

age-rel ated ﬁ&&lda’clﬁn EPERPORe14tE® PhEoptleis | NMMune senescence

di seases, arthri t herqscl erosi s cachexi a, : e eratiy.

di seases of skel et é‘fh%uge}“8° R@&I'vﬁ?d“‘?oespﬁ]c%??vgn?en%églg%&é% 03% gﬁg éé/&’t
head trauma, iimeeresemeacenpartiicullaniy casetwhefor thesdiiteg sotsmwtlng
O oonor and CifUle (AN - BUAIVIAG erdySICOPIY aciiP 08K Nkhbge due to
ost eopor osi s, ron| c and/7or acute pain (such as neuropathic pain),

renal fail aﬂe nmqm or aBeREASAS-septic shock (such as endotoxic shock),

and skin 35 aging; e exbRpduhbe, Ibeﬁ@%ritqrwugoraﬂd fReEhbAE 68P&AIE Yirdfention
cells; to alter gene expression of senescent cells

radi osensi ti z&€HYpBAFE (RAOMSES 150 ERGAhe? eSRT dl%‘ﬂ“}ole%’énfhso’ﬁqw%m"f‘o

al so rel at es tghinp) Il:l%g disheteseninh condiffansive amountmtimalconpoehd of
conpri ses adm i sterin sgai d ani nal 4.40., Lherapeyti I ef f Y
anount ~ of h€° ‘ﬁg‘{ﬁ‘/ t&’entﬁ'f"ed anifn %ghpound% ued ng )ine{rt i g& ar, “term
t he presenzsi Mantd bovastales fid serderisdd refefs tt@atlmnge Qisv’éﬁiﬁrﬁg that can

inhibiting a neunol poi LAl §8EHehia or are caused by reperfusioddof the
' heart. Examples include, but are not limited to, coronary

»

. artery disease, angina pectoris, myocardial infarction,
cardiovascular tissue damage caused by cardiac arrest,
30 cardiovascular tissue damage caused by cardiac bypass,
'cardiogenic shock, and related conditions that would be known
by those of ordinary skill in the art or which involve
dysfunction of or tissue damage to the heart or vasculature,
especially, but not limited to, tissue damage related to PARP

35 activation. N
| For example, the methods of the invention are believed to
bé;ﬁseful for treating cardiac tissue damage, particularly
- damage.resulting from cardiac ischemia or caused by reperfusion
5 -in5ﬁry- in animals... The methods of the invention are
.. 40 particularly useful for treating cardiovascular disorders
' "ISelécted from the group consisting of: coronary artery disease,
‘'such as atherosclerosis; angina  pectoris; myocardial
"infarction; myocardial ischemia and cardiac arrest; cardiac
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Yet anot her potherredndibddnseandi/era discruens Su@atasngage rplared ingrwkar
i nhi bitin ar as n | i Na s .
pectoris, %ocaég#gi!géggéf ctggﬁg cg?gl o@ggggl 2? hggnl sc%%%eg%éﬂ% Aiseases,
car di ovascul aarthss'geSdana‘gbere$§ﬂ-e§°§éSPARPaChea€éta|:vatclaé%’erby degenerative

admi ni steringg}Qesakd 6@'Eﬁ%l@%aqu%§d153fHWBEWln?S?Eplﬁ@aﬁ@@ﬁD@Eﬁééﬁeﬁ&@

present inventlon. resent{ iInvention o contenpl at-e he .use
of conpoun@ipbetes,| head \;:ragamqﬁ lpppneg Ssengscenge nﬁ?g&?f“ﬁ@ YpApgrel
activity, fordi!ss:’elaeﬁg, Eé@dl@ntds"lgceﬂ.ltﬂbl bahd nCrsmsUS dlsimmg)e r esus ¢ har

fromcell dangge eat ue tq.necr.osi s _aqr t osi r |
prevent i ng? rrgg tFﬂR ¥irt OFge° %hrlﬁ"élﬁ"ol%% %ﬁ’o’a‘?%g?deFﬁFﬁnég 3 dnéq déute
In a particulpaiy p(stehredsenbedropathithepaéniol ogieoall 3Eadllsmeier zrg;tlnal

| ected f t f h I b
el | pALRLE SO K PRI oS R a

damage to théagphgal t@oremtendsthekelmrat éEdWRIFP]b# IFP‘éIh\ﬁ%gé‘faPF’SGé?Y of

i schenia, gl Oéalu.s s halear c{@:p@rtawr@bsiduuw séesyebhtatdeml s di easto
and 40 neurol ogl ca di sor.der rel ati ng to neurodegeneratlon Anot her

pr ef er r ed ¥hbbARHBAENEL BigEn tme si on injury is a vascul ar
stroke. Yet anotherFupthker sedler;boﬁ'enmethodsicsfwttw ifmeepeiopheanl be used to

neur opat hy istgggéedcabﬁ'ce%” lak‘x%i nﬁc?arrra%iosensitize tumor cells. The £8m
“"ecancer" is interpreted broadly. The compounds of the present
invention can be "anti-cancer agents", which term also

30 encompasses "anti-tumor cell growth agents" and "anti-
. neoplastic agents". For example, the methods of the invention
are useful for treating cancers and radiosensitizing tumor
cells in cancers such as ACTH-producing tumors, acute
lymphocytic leukemia, acute nonlymphocytic leukemia, cancer of

35 the adrenal cortex, bladder cancer, brain cancer, breast
' cancer, cervical cancer, chronic lymphocytic leukemia, chronic
myelocytic leukemia, colorectal cancer, cutaneous T-cell

" lymphoma, endometrial .cancer, esophageal cancer, Ewing’s

- sarcoma, gallbladder cancer, hairy cell leukemia, head & neck
40 cancer, Hodgkin’s lymphoma, Kaposi’s sarcoma, kidney cancer,
‘liver cancer, lung cancer (small and/or non-small cell),

" malignant peritoneal effusion, malignant pleural effusion,
melanoma, mesothelioma, multiple myeloma, neuroblastoma, non-

- 52 -



5 syndrone. Still another preferred enbodi nent is when the denyelinating
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group consi sti 2‘3&‘8 Al zheinmer's D sease Par ki nson' s sease, and

anyot r ophi ¢ 1§ er SRNSETar oPFOState T e RHICT Y ﬁFl ofiaBFeg, Ppenile
cont enpl at es thnaexs ofretincdyietiodnd , Isklﬂ I Iqaridér)/, sbftvtlissae Vshirdama,

the preparati Qiyandil P! CAIBAMORRE % it ngghcgll,a%&él%&fagi WY,

and di sordée in an ani déscri bed hereln. n a par
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danege to theaspm&abcﬁ%d preﬁéﬂaﬁss&pcua;tvﬁd nidcRiaEn Qéﬁ?ﬁ% fn%Q?ecglslee,
a |

and ﬁeu?l)f’gaml I N AT WKL R G 7 R R X
preferred errb&dmatse rtsxe/\/rwmstmvm;erdmstlmﬁ cemsurtyollsearaalﬁeaﬁullmzed to
trok red e I nent er| e

aeL?oSat hy 28"’%39?63—1*? i e JB%€+%"5§H °© pr°m°t e )ﬁ%?ﬁg‘?nt of
preferred en’dad;mms which waee trtelae‘.ablajewryblhl Mummmcsradlmtplm
sclerosis. Anghheh RILT ORI arefRPOLFER] 6! %Jl‘ﬂgm e%@};:@%%a?ﬂﬂr?&f@' radiation

di sorder relating to 30 neur odegeneration s se rom
consi sti-ng of includehseanlastpiadisteases ki heoign @ngea@hmnﬁnpgmpml @nd

lateral sclereghterous cel1He FABLHIMRAHE Y M&E’f&ﬁr‘@{-é&tﬂ@nﬂ o laiﬁfer
t he abi | i té to prevent eur odegeneration in patients newy 35 di agnosed

as havi ng 40 nBdS53€65n 8P, LV EtEAs ﬁ’s'%mo?rﬁta}FQKCBFte“‘P&é\F@dOHYm}h& p&fRsent

degenerative dnsmaoand for Thieevetérng - "dledtheimagnebiegenaidid®oiohm and

patients who g ad suf fering from have-s rrpto f a, .
neur odegener at %\%e &t Slse 3 used hﬁ’f'eejt"er?’ﬁ’c?'r‘gﬁfﬁerﬁg a%su?é’g" h@?'@f‘ﬁed to,
cover s:any tré'aﬂmrmomo chfava.mu setise armaiVelengtbli t o6n 19 an &oi mMAlQ° meters.

particularly srereldddN eBdaifeh¥deSor the present invention employ the
25 electromagnetic radiation of: gamma-radiation (10" to 107 m)
x-ray radiation (10" to 107" m), ultraviolet light (10 nm to

400 nm), visible light (400 nm to 700 nm), infrared radiation

. (700 nm to 1.0 mm); and.microwave radiation (L mm to 30 cm).
Radiosensitizers are known to increase the sensitivity of
30 cancerous cells to the toxic -effects of electromagnetic
radiation. Several mechanisms for the mode of action of
radiosensitizers have been .suggested in the 1literature
including: hypoxic <cell radiosensitizers ( e.g., 2-
nitroimidazole compounds, and benzotriazine dioxide compounds)
35 promote the réoxygehation of hypoxic tissue and/or catalyze the
generation. of damaging_ oxygen radicals; non-hypoxic cell
radiosensitizers (e.g., halogenated pyrimidines) can be analogs
;f=df;DNA bases - and prefetentially incorporate into the DNA of
;. cancer cells and thereby promote the radiation-induced breaking
..0of. DNA molecules and/or prevent the normal DNA repair
‘mechanisms; and various other potential mechanisms of action

have been hypothesized for radiosensitizers in the treatment of
disease.
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(i) preventing a disease and/or condition from occurring in a subject

whi ch may bwestds4sposed to the di sease and/ or PCT/US98/18189
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portion of than@r aemlwuiews v tife idamenor mal bl ood suppl vy, such as may
result fromthronb tic occ i on of SS

head i nj urgg, edemaB%g% Pzﬁn}‘llc F ﬁ% (Z%DT)a O%' %ﬁ&?ﬁg c%#’ asc@*éible

di sease" rel aléghto agfothlednaadlatum aacttumtqemgoﬁa mm:tsens;tuasm aaqent-

nyocardi al 'Sﬁﬂgﬁbiart mﬁ?d r?nvo g%ﬁ%ﬂg?t'qggdP&s%ﬂgkglQSrgnomﬂneiuhgos

of skill in I'ch unct1 on t1ssue damage to, t
heart or vasclﬁpétlQWéngramlteéEecn‘atIljlml"b%@ ot hqmﬁit@plf@hyggntci%%{l‘éatlves,

damage- r el at egnbe oPARRA a‘He'n\é%:tdd%%hyrln der:.U&Q:ﬂv"e@n ‘N 09:9.%'éﬁ¥&éorpl@§r1n
used herein, is defined a I"'ecul e,, preferah a | ow | ar wej

mol ecul €, 20 §&WﬁvsP’é'F@E°¥’81‘éﬁ ?mlbé‘qtr?rt "&é ﬂ"’g&ﬁ??gl%%%f &,
tf) “i ncr easphitha 19eRininds ,y cn‘mche plethslbeysﬁmadl oamm tilzachpeouBbcally
el ect romagnet

which are tr egﬁgﬁf’ Il\%elt %r}balalgogs(r)r ¥ %rqo].rcr‘p%&d‘t(%% tf]e%geﬂlig‘géses %sgﬁsgse
treatable with el e®Raddospratiitl 7eati anaywrbe administered in conjunction with
a “therapeutically effective amount of one or more other
25 compounds, including but not 1limited to: compounds which
promote the incorporation of radiosensitizers to the target
‘cells; compounds which control the flow of therapeutics,
“‘nutrients, and/or oxygen to the target cells; chemotherapeutic
‘agents which act on the tumor with or without additional
30 radiation; or other therapeutically effective compounds for
treating cancer or other disease. Examples of additional
therapeutic agents that may be used in conjunction with
radiosensitizers include, but are not 1limited to: 5-
' fluorouracil, 1leucovorin, 5/-amino-5’deoxythymidine, oxygen,
35 ‘carbogen, red cell transfusions, perfluorocarbons (e.g.,
5F1uosol-DA), 2,3-DPG, BW12C, calcium channel blockers,
pentoxyfylline, antiangiogenesis compounds, hydralazine, and L-
BSO. Examples of chemotherapeutic agents that may be used in
“conjunction with radiosensitizers include, but are not limited
~ 40 to: adriamycin, camptothecin, carboplatin, cisplatin,
”daunOrubicin, docetaxel, doxorubicin, interferon (alpha, beta,
gamma), interleukin 2, irinotecan, paclitaxel, topotecan, and
therapeutically effective analogs and derivatives of the same.
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I ncl ude neopl ast.i ¢ di seases, benign and malignant tunors, and cancer ous
cells. ElectWOAdytédsi c radi ation treatnment of other 40 di seas®CHUSIHI8E§Rd

herein are gl so C%S”Ebﬁb@dnh)é Ufe ﬁl‘[@s}_@ﬁésentl AveRihtidn may h&lsbes® used

"el ectromagnetic ragiation "rad tll on" as used herein includes,
but is not | |?ﬁ’%'eﬂa@b°sensﬂ*§&?éf‘lgoﬁ'umﬁ'5w She wavel ength of 10[err]
to 10 neters. The .term "treating" refers to: 48 - 5 Preferred

enbodi ment s of the esent I O T
radi ati on of: gamn$ adPEFVSH)é?@b[ e%lr %’I{Qe%?’%e{ er rd]:l)s O@d%%t rgga r a%t'afg'tlon from
(10[ err] to 16¢eurtingulinr ani ehémali ghat (maynbet predisposed twltdiet)lttlﬂi@gﬂe,

Ejg?a{]imo?lq((ioglgg}dggnf :%ZH Or&m%npom t?gﬁg%aa%:jnrm ?11(’) n?%r feéq I ng Suavas

Neur onal Actibkaving it; Preferably, the conpounds of the |nvent|on

i nhi bit PARP acf(mtxnﬁaﬁlttlwgs;cnér aibehiseved iisd i Wodditisgating. ,
neural tissue damage articu argig danage resul ti ng from 15 cerebral

i schem a and ?Eﬁﬁ_ﬁgﬁé‘goﬂrtﬁnfiﬁﬁ’?l meRtio@Wener at i - ve di seases in
anikmal S. Ehe term (mQ&yOﬂaltles-iug" thﬁf&lijeh@ﬁt ,Naisordey @ts corinbons ihet,
make up the nervous systeminclu wi thout Limt tlon eur gns
neural ‘suppdr t2REEPY, SEFESSJ“mS&?\?&Hﬁ ge‘ﬁesas‘?/'as‘% Bﬂ?Sangr\ﬂﬁ%%

and’ supplying these 20 structures, the central nervous syst em- the brain,
the brain abRG 3 RhA o5l i tildhd WD Al iheisgntral nervous
systemw th tge—g%mrﬁera%rv%umswﬁm‘p%mﬁ ner vous

system and al | i edTher muesent invenkipphélsacrelates tots thaymReevtdgal

an effective &&%ae%&bﬁ @mwiilsqfngt hﬁ)25a ceﬂpﬁaﬁéﬁt%dlqgmméd@me amount
descri bed above are adm ni st ered animals to effect _a neur\?)fﬁ Q¥ YIII,
Xi ty

activity, $rffcthgr FomBARne Hak ﬁ%rmul?m]E medi a2t b bhY avba Yeur
Such neuronal aﬁdt l(ml)yarrpharma@@mans:tamfy HddaptdbDe edrdherged neurons,

A N BT AT VT I A

I nvention furpharmaeleat&saﬂo a aempodlbﬁoaffeCWhmgha negompalises acti(dijty a

N an ani mal . GORRELAkIG.AdY WAEI Ak UnshheCbe'S cofifBiRl 8F Wrmula 1;

conpound of for 0 Sa
-+ 25 and (ii) a pharmaceutlcally acceptable.carrier.

Another especially preferred embodiment of the invention
is a pharmaceutical composition which comprises (i) a
therapeutically effective amount of a compound of formula II;

and (ii) a pharmaceutically acceptable carrier.
30 ‘Another especially preferred embodiment of the invention
is a pharmaceutical composition which comprises (i) a
therapeutically effective amount of a compound of formula III;

and (ii) a pharmaceutically acceptable carrier. '

Another especially preferred embodiment of the invention
.7 35 is.  a - pharmaceutical composition which comprises (i) a
~ therapeutically effective amount of a compound of formula IV;

B an&v(ii) a'pharmaceutieally acceptable carrier.
‘- Yet another especially preferred embodiment of the
a-minVention_is.a pharmaceutical composition which comprises (i)
| a.therapeutically effective amount of a compound of formula V;

-and. (ii) a pharmaceutically acceptable carrier.
- Yet another especially preferred embodiment of the
invention is a pharmaceutical composition which comprises (i)
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Exanpl es of neurol ogi cal disorders that are treatable by 35 the nethod of

usi ng the preedetiié4svent i on i ncl ude, w thout [imtat i on, trp(mn'smlslsg
neural gia; g o Sﬁpé"@a{ ?]ffyr@fﬂéé’tlve ﬁ%&n@ of‘a‘% odﬂ@%ﬂ”‘%ﬁhula VIi;
gravis; muscu st rog otrophic latera er oSl S;

progressi ve n@%@l fkihtaop yrmaceptégﬁéém recepiable qam%‘ﬁrf-ed nmuscul ar

atrophy;  herni at edand€héPespeeian 1p g’::@md-édl\é&ﬁcﬂﬂrﬁér@t dbgktBgnd e/t ion
cervi cal spondyl osi s; pl exus, disorders t horacic o%t | et desiructi (%I’]].)

syndronmes; periPheRal PREFMASHUHEIERLs | FOMROS hbiRn caiBdFhyy Compriges
dapsone, tickStheﬁapautiaalmy eofetoineBanoantyodr aneompound of formula VII;

- 49 - d| sease. H I nat S Par ki nsonks
di sease. $I f "?ieB EE@SE@‘?&F | 3@'& %s‘?% tagﬂe %ag&l
Al zhe| mer's d| seaseAné’ahkrnssp‘eSLdﬂiyawafle(tMtem@d)nﬂ@t Oﬂl sbasenvarézlon

term "nervous t" é\ﬁ'] HW agglgq ne tlégdgr any
disability or h é;s ting therefrom %é%lonca&g‘g% %gs | nsul t 2
my be net ab’éh?tapetlﬁxf:élly effiniiose camopatr qfentle compound ef formula

chemical, andyrips! #4@S (1i)Wat pAHEmaklelitlidhilay acdepthilicd, caypexi a,
cerebrovascul ar acmdent traupp, surgery, pressure, mass effect,

hemmor r hagé-,5 r adFB®i orRP9%&0s FHSRFUSRARD de tinge fi%eaddre | nP&(ﬁﬁ‘-’tﬁFe‘i

15 Par ki nson' Seﬂbeeﬁﬁenteny@timpbyCamta&mlnf@tﬁosaﬁ ¢f\lthe compounds of the
nyel i nati on/ de el i ngt [ on., ocess cognl tive

' der...
gl utamate abno¥ PrapeD %’n%réry ectgpgrsllgér"gof the Tﬁ’ga FAgedtical

"neur opr ot ect wampositau.ent oft hheepi:es’en&f invemddiori.ng, arresting or
aneliorating hervo t t 'S
Phie t{%ﬁ{ ;;ghé‘?ﬂa E8£§ik %césﬁéén&i + 2hrer? 3§ used

reviving nervous tissde ere ervou
term " prevéf i hgradlr se&gasertn i DN Pﬁﬁh‘ﬂé% méuentarbl¢>F<#3ypi~6n1§ve\$é'rﬁpemilng

neur odegener at4@ént mabrea&elﬂgaﬁ@@ﬁd Fjuvdiy, rkgeﬁlafélrodeq&% istfstem,
di sease or who ‘ar ener atlve

The term af comuisthibhpaaeiRbeqtants nuPearbRBE . nEBFBRENShavEY SHACRCEATE,
patients Wheo aoeant| edllyvenkher,i by swestendrave synptons of a

neur odegenerati-ve df‘égaé?xese purpose@e " céxﬁp ast.itr:] Snr§£e£ﬁet Ynvention may

25 be administered orally, parenterally, by inhalation spray,

a

toplcally, rectally, nasally, bucally, vaginally,
- intraventricularly, via .an_ implanted reservoir in dosage
' formulations - containing conventional non-toxic
- pharmaceutically-acceptable carriers, or by any other
/30 convenient dosage form. The term parenteral as used herein
includes subcutaneous, ‘intravenous, intramuscular,
intraperitoneal, intrathecal, intraventricular, intrasternal,

and intracranial injection or infusion techniques.
When administered parenterally, the composition will
35'ﬁormally be in a unit dosage, sterile injectable form
" (solution, suspension or emulsion) which is preferably isotonic
with the blood of the recipient with a pharmaceutically
acceptable carrier. Examples of such sterile injectable forms
. are sterlle injectable aqueous or oleaginous suspensions.
A4§“These suspensions may be formulated according to techniques
~ known in the art using suitable dispersing or wetting agents
~ and suspending agents. The sterile injectable forms may also
' be sterile injectable solutions or suspensions in non-toxic
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30 (i) preventing a disease, disorder or condition from occurring

in an ani mabvdbym(.qmy be predi sposed to the disease, di SOr @ET/EEY4/18189
condi tion,,_but ha e hayi
i nhibiting ?h@a&e&% 1& ggfc}gka%f%gé; ?%?ﬂs Pre! %%1 nécrsr'es%or ex?x(\bh.é as

devel oprrent sndutlons in(Li B)—bn&hnedmg .t hamghgethe, aqcsptabﬁleowehlcles and
condi tion, ; u e O a SO I d/ '
Eolvenﬁaa Eht 8 Jﬁa%? B ng gaa di s€astdd S05dan R ﬁ&nger

condi ti on. i nvention is artlcular
useful  -for spRukdiong ée?F&G'P&Ieo@PéHFlanoiﬁ@F°§éFe§P€éluF‘rGFrP-Pﬁéd&r 6a§u$(}°n:

consi sting of anperghes al spawrqeM.hy q&u%b&wﬁyms@nm urnxedorons are
di sease state head traumm, sucB as fraumm rain injur sl ca

danage to 1 CQEIVﬁQItlt?(SP&'I Y2535 5P He\ﬂi or sHF&Fﬁ%S@%% afor
vascul ar strokaiassaptpdss, Wwahly Miemd afixed oil may be employed includithg

i scheni a, Saﬁgdgg‘fr; %&dagl?) erf:%csain&?%%%%?/de SChgrgnﬁaFgﬁ%g% g:??%lgmt and

such as mul seshme soh.ér.osFattyandCJ.dsurehoty cab ethiordkeateel attedpropyl

neur odegener ag.ngg_q,st%lgeh agn@ozggie%r ﬁ| : q Disgas Pgi%&g§9?zl_s?@k§gg§q\ves,

Hunti ngton's sSease amyotrop | atera SIS
The term "heudmcludinge @ddadge ©ddul apdg Fﬁéﬁprscﬁéﬁba gspecialdyer figsi ghpéir

injury and newAdRASARIAIIMEd $828¢8n Incaz@eﬁ fulleU Pt KECigPepsePisA of
seen in vascul.ar strokelﬁ;and gl obal and ocal s|eslc1 hem a. 15 B ‘ﬁeatllﬁ °

O hor' PARD. ReRIEFtBRIGter s These - 0 cSBoHEGRRTs, CEoMisanBhensnday ~ also

met hods of t heoatesentlong-dheei i ATcatiel pai Luentar by u&efpdrsfam’tél eating or
preventing tiss %§g%m§ e resulting_fromcell .death .or

necrosi s or apopto saliRg 1%0%85ﬁ5§rr861n§@§rﬁ%ﬁ1"s ‘g Fg?h&:&g‘p&unds

the i nvent2onare caﬁtéhsosdnﬁfusedntﬁayt reaten cwldilblesdid abedi madeéerupn &m a

animR DY BOml e R £ Ok UEAMI Y lad e AARPAUN Gl mol OCBHh1n

to the anim r'm 25 "car di ovascu
di sorders" remdnon oamm%sd@ormzstxm,canch as substances that enhance

solubility, isotonicity, and chemlcal stability, -e.g., anti-
oxidants, buffers and preservatives. _ '

25 . Formulations suitable for nasal or buccal administration
(such as self-propelling powder dispensing formulations) may
comprise about 0.1% to about 5% w/w, for example 1% w/w of
active ingredient. The formulations for human medical use of
the present invention comprise an active ingredient in

30 association’ with a pharmaceutically = acceptable carrier
therefore and optionally other therapeutic ingredient(s).

When administered orally, the compoéition will usually be

formulated into unit dosage forms such as tablets, cachets,

powder, granules, beads, chewable lozenges, capsules, ligquids,

0. 35 aqueous . suspensions or solutions, or similar dosage  forms,

- using conventional equipment and techniques known in the art.

* Such ‘formulations typically include a solid, semisolid, or

-~1iquid carrier. Exemplary carriers include lactose, dextrose,

_ ‘sucrose, sorbitol, mannitol,  starches, gum acacia, calcium

. #-.2..40 'phosphate,. mineral oil, cocoa .butter, . oil of . theobroma,

e '«aalginates; .tragacanth, gelatin, syrup, methyl cellulose,

- - polyoxyethylene sorbitan monolaurate, methyl hydroxybenzoate,
propyl hydroxybenzoate, talc, magnesium stearate, and the like.
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ei ther cause ischem a or are caused by reperfusion of the heart .
Exanpl es i novOd®116d46t are not |imted to, coronary artery PUTHES0848189

angi na pectoris, ocagi 1ikRkar ct pen, car gi, QYAggHhar {5ssus-dagREe1
caused by c%r di ac e?rﬂ?éest Egglgl%sér iovasggl art??ssuiejhgarra e caused E%g/r,car di acy

bypass, cardimigdfitersthcrS andarswutedo¥orer?l ks WY Be SdRde ©F

by those of oidiiden Hodd of RHE n¥ibitorihi HrefidPBMe, thalySompesietonl is
or tissue danmage to the heart or vascul ature eci al.l but

. es , not . .
limted to, ti isharpd A8 3 sherolp RPlubigny §4 PSH'.SNY" or e Bﬁsmnf in
frxarr{)! e, thed_@bﬁ@_@aeotart thE&éﬁnﬂbﬁé.alr?aibﬁétevﬁdyt@ontabﬂ-casrﬁ.elrsf such as

reating cardiac .tissue_danage, rticul ar e_result] [O
cardi ac i stPedidft§5% 2884 "re%g?’f'ﬁgf or?ndy/qrnj g&gggf:ﬁtlz'r# n%ggn‘:s %%Ch as
methods of tiegnesiventsbearate. 40 Capsiles andy aestalinf ¢iilventts ngncluding
car di ovascul arla%ébcgseggﬁd a%rf%e 3545 é#%ﬁ.he group consisting of: coronary

artery di seasé€, therosclerosis; angina pectori s; )
myocar di al i nf actbakietmuesaks Made dieRANRFREIENY| @€ BPLEINT ERediastive

- ol - ihdPRfent Ak £aN4H DPepi €hsBAEKor hBgeRidiis &yt Bfgredients.
I nvention alre particul arly hel%?ul in trea?irng t he acute folr’ms .gf et hg."~

above car dilfvEnpLassedot@dtlets may pgrt REPPALRE nBYhogSTRFeSFdng, 1in- a

i nvention can K wisrk tmhdiBdd, thd ifStRvdlaivgted bontt indaf £paee el bwdakpForm
or death due to 10 necrosi s, or %P_ogt 0sSi
|

neural. ti ssue damge resultin
from ischefYFhRP ra ROYLRF o fﬁpv,iéﬁeuf’gl%&&"@;slydiw r‘glgﬁda blhder,
neur odegener atliuler itamens emertto dirlmearit, gurtface acisivwe aror dispekeingoagent.
treat or prevept | I | it i ot |t
and/ or disord rsléeﬁ%ﬁ&%ﬁéf‘%@g%_rﬁ%){ %%%%%?%rfﬁgﬁg%e%%r%t%%%FQQF%ShE%&%ne' 2
ot her i mMuRe seibuemcefdi thasepowderedt agtive dnuretientofnd @chdtable

cancer, degengifbidgr mofkE€EREE Sy PhnSKR! ehaktMIsgLed ayakidnta replicative
senescence, | abet es, head traunma nmyne senescence, fl ammat.ory .

di sorders (5uch asTlt%I??W%°%ﬂ‘élsc9€hﬁh|§sdil§é’§§\§31,°“ RRSE 150 2B dfmt 3 \,/‘\’-Ierled
osteoarthritt ssedSd EDPOiWstilite £IFWHE AlpPcsitories. TPhaese(sompositions can
neuropat hi c p%en)prerggxaledfg{rl rltjlg.:?cin{;e;:ilgaldrug with a suitable non-irritating
25 ei'ff:ipient which is solid at room temperature, but 1ligquid at
‘rectal temperature, and, therefore, will melt in the rectum to
- release the drug. "Such materials include cocoa butter,

- beeswax, and polyethylene glycols.
Compositions and methods of the invention also may utilize
30 controlled release technology. Thus, for example, the
inventive compounds may be incorporated into a hydrophobic
- polymer matrix for controlled release over a periocd of days.
The composition of the invention may then be molded into a
solid implant suitable for providing efficacious concentrations
35 of the PARP inhibitors over a prolonged periocd of time without
" the need for frequeﬁt re-dosing. Such controlled release films
are well known to the art. Particularly preferred are
" transdermal delivery systems. Other examples of polymers
commonly employed for this purpose that may be used in the
40 present invention include nondegradable ethylene-vinyl acetate
- copolymer an degradable lactic acid-glycolic acid copolymers
which may be used externally or internally. Certain hydrogels
such as poly(hydroxyethylmethacrylate) or poly(vinylalcohol)
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zi schem a, septic shock (such as endotoxic shock), and skin .aging; to

extend t he IWO&pHdSand proliferative capacity of cells; toper/usys/ p1Be
expression gf StE%?tb el e, 1o epadi | f i r 18 than th
Furt her sti?l ,a%'t% me ho%s of the invention can ert uégég%gg <ﬁ;teéreat caﬁger ©

and to radi os@eT ROMMAN kelease syskengy npuch. ascihese nentinredr abeye-
broadly. The conpous f grerdrmaesentembod IW&RE] ONtgaN BErradh - GACH solid

agents", which . term al 0 enconpasses, "anti-tuppr _ cell r owt agents,”
and "anti-  Phodesradahie aalimer ef nixise: Of RicfsaRadate MRlymers with
i nvention apprupreifate foimd neslidaye oeictanilst fdsoarasrelzase kiMtics.
cells in aggers.. such..as_ A roducing . tunors, ..acute L.y, ogytic
eukeni &, AE0Ee FRERAEIPNC AT Rhh AveRTash GRRs R ohe o ma TR | £hEe" a
bl adder canceIS,ollird_aiimpdarme_suiluabagt for providingeeffiahcienseconckendriations
yphocyll ¢ | KIS, cERbBlhEs orMXRROGHdnt Sl CBLar SO SHMeg2PERioa o
cut aneous T-cel | Jynphoma, endonetrial  cancer, = esophagea cancer, =
Ewi ng's saitddea vighouh dremesshdar fraquente|retdosinga, Wbadcempesiditimn
cancer, Hodgkio¥ s ¢HePNOPBseKBPOShvEntRHAOMRank Heey Jﬁ?é’&eﬁorateli' V&hto . the
cancer, |un ancer t&smal | and/or non-small cell), mal iI'gnant peri_toneal
ef fusi on, 2l ?’g‘ﬁélrﬂg dahls RAYMSHRT Polymer, Bdxtunss dthanyosiitahls manher
gyﬁégﬁﬁzrmm{&ﬁﬁ?ﬁcma,dﬁébof ordinary skill in the art -aid may f?rm a
gkin's onmm,  0steosarconm,  ovarian cancer, .ovary erm ce
cancer, prost %m@aﬁ%eecflfs panct 24t Y’Etga%@&% "-'I’reédabfecE gmer, or may be
reti nobl ast onencaipisuledrexkrin sedne twagueithinotthe polymssplanorismagl be molded
car ci nonas, sggﬁﬁpglgﬁgffg,iﬁéfgﬁgylar'cancer, t hyroi d cancer,

t rophobl asti ¢ neopl asms,” ut'érine cancer, 10 vagi nal cancer, cancer of the
vul va and 1 n s t Jforone embodimenmke ttdembiedieadsadablez®olynear ugedpolymer

herein, is defdid@ras is d®P! @l GoRi ef£r allpe a + QULHPh eCULALMRIIHY  the
nol ecul e, adm ni stered to aninals in therapeutically effective anounts

to - increRP@IMAceUG} FAMPaFitinn off the presenigisvention dhat cande
el ect romagnet a@mwiadistidrasn aael/ 1 £ 1 SwaHDEOL eghrlia, t Feat Biinife, by dnhSe’td%on,

ot an & w B0 Sl S SRALREE S0GHE£CE 80TV “Viscous U £57 85 1nETh Mhe

- 25 pharmaceutical composition within the localized area around the

injection site. The degradation time of the depot so formed

can be varied from several days to a few years, depending upon

~the polymer selected and its molecular weight. By using a

polymer composition in injectable form, even the need to make

30 an incision may be eliminated. 1In any event, a flexible or

flowable delivery "depot" will adjust tb the shape of the space

it occupies with the body with a minimum of trauma to

- surrounding tissues.. The pharmaceutical composition of the

present invention is used in amounts that are therapeutically

35 effective, and may depend upon the desired release profile, the

_ -lcpgcentration of the pharmaceutical composition required for

- the  sensitizing effect; and the 1length of time that the
-«.~pharmaceutical composition -has to be released for treatment.

SR ....The PARP inhibitors are used in the composition in amounts

12,140 that are therapeutically effective. Said compositions may be

;.. sterilized and/or contain adjuvants, such as presefving,

stabilizing, welling, or enulsifying agents, solution

'fpromoters, salts for regulating the osmotic pressure, and/or
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I ncl ude neopl astic di seases, benign and malignant tunors, and
cancer ous cemos29/1E645ct r omagneti ¢ radi ati on treatnent of ot her pcROssb/3esyses

not |isted hengiprers. al so gqnt %ml%tl%ﬁh by ﬁ}k@ypra\%ﬁnt also ira&r&ém other
The terns "el ectrorragnetlc radi ati radi a él on"

ed
herei n i ncl udeRerRReVEIFRELY| matlé’@btl(? subSt?‘aBFﬁtl onsﬁé r?g“’iﬂfés”:m“s are
wavel engt h of ;ﬂﬁepai@dlﬁdcdﬁﬁﬁﬁ to coera‘ﬂ‘eiéﬁdlenmcliﬁqent s_;z@‘nd]l‘eet.lng, or

present invention,enplo ctro &lic on
gamma- r adi at i T Fﬁ%g %h?%% ?ﬁ °° r‘%dl 1t} %g’ ?%% p?'g. ok abr%y about
ultraviolet | ughto(ﬂﬁ)%nnofothe acﬁﬁmenm)lgredsehlte light (400 nmto 700 nn)

infrared ragjation gy pe (JAPOE1LQ fnlr sy 200 i CLOBLRLEAS! ALEYRUE!

to 30 cm. i 0sen | zers I'ncrease the sensiti ty
of 30 cancertaggets) sthe compewnds of fthe spresentcinvanlieni should readily

radiation. Seyehétrgeehantags feidbaepiade Of wkid iy of when perlpherally
radlosen5|t|zers ave been suggested in the literature i ncl

hypoxic cel | 2dmypigEereds Lampounds ghjch capnot PGWQ%%%aIQOd-braln

conpounds, antoPErZetréasiBe dfﬂécﬂevsmmutmﬂsistaéearsymaﬁ ihetraventricular
reoxygenat i of h¥ poxic ‘tissue and/ or cat
a

taly neratiqn fo~
damagi ng, T al SHheT o ARPEQRT 18 %el %ellyergdl ﬁXgﬁgF‘t i fé’?lg‘a(bg‘eg Jor
hal ogenat ed pyaidminllsrelsatﬁ:an be #hel bgain.-- of DNA bases and -

preferential |y incogporat gel ghgre%%Pg%d%o preffe%%;ff is&l L eaBﬂaEgl%rc%Qx\(:lcal

pronote the radiation-rnduce nol ecu
prevent the desage WSrépalprllsmg nethaf Sheaciausyvaquangibyheof active

potential mechahpso8n@f ack{omn ef?%@c?@ﬁg W@P@}LZQQ fRéant a quantity
radlosen3|t|zers |nthetreatrrent of di se

- 53 - 20 spfricigphy tocdmbdbi rPe‘\aRPrre?ﬁd E?‘étléf@oltéle hepefipipl effects
enpl oy radlmeféfi-bﬁersmachi;nat adnbyikheatliest r eFageele C o&ad mtnes)n of the

hot Timted | ORTRaCREGRRy: CRERR BT, BFEORRGRIgie, the d4BS8  is

desnet hyl m. sorswfg ot kenpi tonprlaszehta ortneddacotbe éffacter afokrescmltamyahrmke

C, RSU 1069, 3?4&:9,@ Eggurgge'?%ﬁgﬁ?t”@ ggts;eggg\ de, 5- brom)deoxyurl di ne

(BUdR),. 5-i ododeoxyurt di ne br onodeoxycyti di ne,
fluor odeoxﬁﬁrl di'ne Fox Fusgdical HigR oxyilreea amguwy ameguizied t IRF afde | @glive

effective analpg§redient to achieve a therapeutic effect will vary with the
'~ particular compound, the route of administration, the mammal
‘under treatment, and the particular disorder or disease being
- treated. A suitable systematic dose of a compound of the
30 present invention or a pharmacologically acceptable salt
thereof for a mammal suffering from, or likely to suffer from,
any of condition as described hereinbefore is in the range of
about 0.1 mg/kg to about 100 mg/kg of the active ingredient
compound, the most preferred dosage being about 1 to about 10
35 mg/kg. .
e It is understood, however, that a specific dose level for
:any particular patient will depend upon a variety of factors
ﬁiﬁdluding the activity of the specific compound employed, the
age, body weight, general health, sex, diet, time of
'40'édministration,'rate of excretion, drug combination, and the
'severity of the particular disease being treated and form of

" administration.
It is understood that the ordinarily skilled physician or
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and derivatives of the sane. 15 Phot odynani ¢ therapy (PDT) of

cancers enplypysgiigsbl e light as the radiation activator ofpdiB8ses/18189
sensi tizing_age

include th2 v Qf&ﬁrﬁﬁ%aw%tsl & edrlfgp ﬁggxgﬁgh%oah hg‘%%%?rl?e;}%?‘% sftective
derivatives, amcindt ofof n,thenzopopewpdi nfasr i wnaphwlagiee, Fn therapeutic
etioporphyrin 40 Sl oﬁ:%%oﬁghﬁﬁtﬁonb§6§:eﬁhgem EE'QQIEX\leh‘taa.s administered.

napht hal ocyani nes, ocyani nes, zinc phthal ocyanin

t her apeuti cal IEn so P@F@ﬁd%:aﬁv&‘leo§§yéﬂﬁlé@r P\’Faf’%lé’fart‘r?é‘ %’rbld employ an
Fﬁd' osent5| ti f%fr?tx}f?ﬁ)’er?ﬁa@d'ﬁdﬂuﬁ eredlbWeaorwm‘atn Ol‘inﬂﬁdr}renows infusion and
erapeutical I'y effective , amunt one no. ot her. 25 cq
i ncl udi ng BOt GRReated Adpinys Wﬂﬁs%?ﬁ‘era%f%r%‘f &% y'nca(r)grj%%’a dgred
]9}‘ rad:c osensn td cspﬁaﬁéle thii:UBé it i:s&lﬂ36$stbma0|ﬂbd'sawhlaldtmmmyr6td1@nt to
ow of thera eutl nut r e tar s
SRipineeten Aldng oft ne (HREPekRrRes £4) BRbstl Sit as 2

chenot her apeut1® nor —w or vm
addi tional 30 fartmelativonor other therapeutically effective conpounds for

treating cancer or ‘a&&?o" éégg unw%oin@gggékgggh th@%a%gi@mns

agents that may be use I osensitizers I ncl ude,
but are noflSl iofi t &det olnsentmm.uom%ra'ampoqréiﬁ;omx nalso be blended with

5'-ani no- 5" dequy it fbAg1 @REaPLents CaERIYE bifderes! | indIaashysiguTatin,
per fl uorocarbons ( - Fl uosol - DA) , DP cal cium
channel bl ocl«i&%‘ielaﬁbﬂ%ﬁ?fyﬂ?ﬁ@'arﬂ’?‘%mdﬁlfq SQQT%’%M" s, such as
hyd(r]I al azi ne, ﬁogengﬁgﬁ E?tg@”ét&)sléf ebepot heléaaau:t i @acdgent ardatthmy bike;
-used in conjunction wth radi qQsensitizers ingclud n

Ctil %sc\’r‘rp?‘bctmeqﬁ acténgredo éxlnoree, S{d t%\ﬁ raorsee %tlélxmécﬂjaﬁes,

to: adri any
daunor ubi ci2g slociet aselqarﬂmamynbtbyhcelhnko{ser and alspnaunbes'aarch geiireglate;

nterieukin 2ol LhiRheRaTaglREL) | AUAY ad RERA, Phyvinye APEHROEA AKd the

effective anal 0g Jatrves o e sane.

- 54 - - likep absormtéon%%hdésoﬂillhéopr@é@#tldﬁnv@?ﬁs(ﬁ?‘fﬂfyl‘é?%o guach
used . forag ad'nc@efgﬁi;sagw&nt UNYrdif) lfaraben, and Th&d®ian " neaizogte;
refers to: () preventin i sease,_ di sorder or ondlg gn QBO
occurring in aMERRFRRNEAaL s‘l’f‘&? R %?‘%’d‘f’%ﬂt?é‘@@’]t FHHA R s Ry sorpa and

25 the 1like; colorants such as F.D.& C. dyes and lakes;
flavorants; and sweeteners.
_ The present invention relates to the use of compounds I,
I, 11, 1v, V, VI, VII, or VIII in the preparation of a
medicament for the treatment of any disease or disorder in an
30 animal described herein.

- PARP Assay
A convenient method to determine ICs, of a PARP inhibitor

. compound is a PARP assay using purified recombinant human PARP
35 from Trevigan (Gaithersburg, MD), as follows: The PARP enzyme
~assay. set up on. ice 1n a volume of 100 microliters

_ cons1stlng of 100 mM Trls-HCl (pH 8 0), 1 mM MgCl,, 28 mM KC1,

- 28 mM NaCl, 0.1 mg/ml of her_rln_g sperm DNA_(actlvated as a 1
~mg/ml stock for 10. minutes in a 0.15% hydrogen peroxide

. 40. solution), 3.0 micromolar {3H]nicotinamide adenine dinucleotide
(470 mci/mmole)', 7 micrograms/ml PARP enzyme, and various

~ concentrations of the compounds to be tested. The reaction is
initiated by incubating the mixture at 25°C. After 15 minutes
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10 di sorder and/or condition, but has not yet been di agnosed as

having it; wooegniess (ii) inhibiting the disease, disorder op(:'m]sgb/is'wm,
i.e. arresti

, d | t d | hes
i Sense, diSoPfior LpdeehipsT orthe, Gedctldh dg termifdted; o8 Hddths"Soo
di sease, di sonfleroadters adhdide omold 20% (WPNar rmmsml@ma@@hp%ia@lléns dfhe
the |nventi Onprec:.pltate e seat t%g‘:‘n%'fte'r?'%)da éehatgﬁfﬁ iy ?1ber filter

phar maceut i ca ormposition conpri er apeut Yy effective
amount 20 ()Packerdoﬁpacfndt@r-ﬁdi‘r/rﬁjl and W45h¢¢lth¥%e timgs wjth efhanol.

VI, | ?tgf' %h@ngligrt@m?ﬂét Galdd), %@@é’i@aéﬁiﬁh%ﬂr 1s determlne‘hl‘ by

espeC|aIIy preferre I ment of the ‘invention is euti cal
conposi ti ck) s@hnghllatisnpcoswsing.(jjThe cpmpounds h%FaBE&ﬁ &&Wef‘ ion ‘Were

ef fective amogghngl t& BaRROPHtat faidpacic actﬁlﬁpdlﬁl thearange of a few
pharmaceutically, acceptahl e_carr,ier not her ~especial ly

preferred enbBfi kene 0ol fRe T Jiit itdHs 1nhll?%t1%n PRaP¥aceuti cal
conposi ti on ~whi chFoeanpidexebrali )ischemia e}t;’oErmentscwlelryz pleffoimast using

amount of a cQ f_for t

accept abl e ca}“gﬁ %'SQC rgELaXﬁ'&Pﬁ’mgespem a‘H’y pre erre gg Iag?érrée%i%et%zed
the i nventi®nwith 4% $a]@tmmc§h15cdne5¢®1qam tWas mmn§hln@drrpﬂt§bsl 0-
(i) a Eh%%aﬁglﬂo'tg]%}nley u%fth.cﬁzb\éee@ﬁ)% tHe T HYBAYN ‘ﬂfxef&'ifﬂtﬁfs Idére

and (ii) a phariceutic y acceptable carrier. Anot her
especi al |y prPAecedd Bwbadi WRFR EnVikonmRAft ton avodd ja decrease of body

phar maceut i cakeppeiFa®tirld O8ur Ay Chsurqupy | SesI-\n( |l Antdrior nidZinpeutéeaityl

effective amoynt ‘of a conmpound of formJJ
phar maceut i caP-P?léé@@ptWé‘gé“qpeﬁrl gre rlgaht é°‘f‘m°n' C?EPtlénﬁ%:ﬁeﬁry (cca) was

especi al | y20 pegpesead ardThed nsdlatodd fihem; the - vaguenherve.s & silk suture

phar maceut i cal COmposi t | C | se I b A 40 . ' y.
effective am) FTFF ceglorrpouncf'ga %;grﬁnl{h ‘EQ}_ Q:c{x, lﬁaﬁgo : ?\'gf’i‘_y%d cA\d Yheart.
phar maceut i calI'hyz Exceprndl e camotiigh .artery (ECA)Ye¥asa rexpeped Ang, was

preferred azqgh%%@tw1ﬁ% tgglk sutukBYeNhi BlnkeudePhasRGEY! HEdkhe CCA and
conposition rises 55

a small catheter (PE 10, Ulrich & Co., St-Gallen, Sw1tzer1and)

25 was gently advanced to the lumen of the internal carotid artery

(ICA). The pterygopalatine artery was not occluded. The

“catheter was tied in place with a silk suture. Then, a 4-0

':nylon suture (Braun Medical, Crissier, Switzerland) was

' introduced into the catheter lumen and was pushed until the tip

30 blocked the anterior cerebral artery. The length of catheter

advanced into the ICA was approximately 19 mm from the origin

of the ECA. The suture was maintained in this position by

occluéion of the cathetef by heat. One cm of catheter and

_pylbn suture were left protruding so that the suture could be

| 35fwithdrawn to allow reperfusion. The skin incision was then

" closed with wound clips and the animals maintained in a warm

_env1ronment during recovery from anesthesia. Two hours later,

ffthe animals were re-anesthized, the clips were discarded and

N ' the wound re-opened. ' The catheter was cut and the suture was

"  40 §&11ed out. The catheter was then cobturated again by heat, and

- wound clips were placed on the wound. The animals were allowed

“to survive for 24 hours with free access to food and water.

The rats were sacrificed with CO, and were decapitated. The
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5 a therapeutically effective amount of a conmpound of formula VI; and
(11) a phar pgesitedsl | y acceptable carrier. Anot her e¥ragusdsig18o

pref erred eﬁbBQB%%t w%fret Q%ﬂ%?’l%élqﬁ remé&ada fPBQéﬂawuﬂﬁllcQOﬂﬁasstma
whi ch conpri ses | erapeuti cal ly ef f fective ampunt of a coggc%lons

of fornula VI At r@oaﬁd (ﬂ:p)e PraiReein i then yCUEc APt Q08 amTHRECK

Anot her especij@l lay deIiE e&‘teﬁbﬂh reaak@hgt lvmd roEnéveny 20 sections. The
phar maceuti cal comnposition

0 hera
effective ann&ﬁFtd‘P"tsné’eG&nﬁﬁﬁﬁ&egf %g#’nﬁFﬁgy}L Vipre aﬁﬁcg‘%ﬁ) ngaLtloy the Nissl
phar maceut i capirpceaueri.ablBactaseictrionl vas exBEwenexbowedexisclghtnmicroscope

el g2 th g U i PO EOLS ol WkB ARl ABSPALAY 28 The

t he conpou ent i Tvent T on
phar maceut i calpreserwep e cecmsow1!:hemprpbehpgmaénph§n9es- Varipys dasgs of

"pharmaceuti cald %&b AGREP LAY tRAUdL in %1‘5%3&. hergh @ £6hBHENHS ¥e¥e given:

carrier, diluen excl pi ent, suspen ng gent, |lubricat|ng agent,
adj uvant, vehilsl @itdhen \ﬁemﬂlﬁ/s)?eﬁi-lltlpétﬂ,uldgﬁ‘q%r iR sioh elrint, 2hh8dfferment

preser vative, els2peddire ogOhetapt thel sMeeanbe Qécﬁé@&h@net:ompounds dPrthis
t hese purposes, the corrpomt:ﬁcglpg% t he |nvent| adm ni ster

orally, phPeddstenitipn e i B9 gﬁ}lgypro ef:a'ﬁl @aﬁrs,ethe (Eande, g%dZO*to

nasal |y, bgwalder: cent/ag'l neliy , assaynt ravent ricularly, via. an
i mpl anted reservoi

in 0sa o] I
conventi onal 'Irhn ’f%%(’”tmgn ph%%rr{éggu Feal ylsf&%%bﬁnéeggrgg?%ogr sln]ury
or by any m:td&a]r waﬂa Enfarned wdswy £ ana ke Smu%rﬂaﬁéeﬁnréltél wgighing
used herein | né{ﬂi%f]ecakf aari‘F‘éE‘lﬁlet17é<§'twﬁf‘l‘!ﬁnﬂ‘x‘§rapefm:bﬁ€ﬁicWeaaramlne

mtrapentoneé’l intraventric I nt rast ernal
i ntracrani ap. |at1§ actiose of LAPUBY KTt ecThE gieks were end%@ﬁchgﬁ,l&ystwated

parenteral ly, Jifie \F&E@Pfé{:é@nw‘iﬁtw o&@g‘é@f-@i‘lﬂi}bﬂ@ilﬁoamuﬁlﬂr despee, astRirvard

i njectable f whi ch I

obton o wHARATHe YPBULBEo he BRI AL R RSP RR eI Ry IALO the
accept abl e cargawstid EWﬁSand theclfeatoaral evenp ecénd| esédr isr ardrery blood
e bnei ong) ERFERSRA R AR e AhA 04 u 1S RART R r a1 Fespect ively.

suspen5| ons or mu I ng t
using suit abl é&njze;pmlsm@zowaaemirm‘gaageﬂtlgetweand3§®?ﬁerﬁcﬁ mpHgy &t adigsting

sterile injecyghl eréQéi‘faEEi‘yalx%Q:e benhet ehil &hdL€St abke WPpehé@NbyOmedian
suspensi ons in non-to

sternotomy, the pericardium was incised, and the hearts were

cradled with a latex membrane tent. Hemodynamic data were

obtained at baseline after at least 15 minute stabilization

30 from the end of the surgical operation. The LAD (left anterior

descending) coronary artery was ligated for 40 minutes and was

followed by 120 minutes of reperfusion. After 120 minutes of

reperfusion, the LAD artery was reoccluded, and a 0.1 ml bolus

of monastral blue dye was injected into the left atrium to

35 determine the ischemic risk region. The hearts were then

'i'arrested with pota551um chloride. The hearts were cut into

E ..five 2-3 mm thick transverse slices, and each slice was

"---'---:;-'--w_elghed.-- The sections were incubated in a 1% solution of

..tx_'iph'enyltetrazolium_ chloride to visualize the infarcted

wio.i 40 myocardium located within the risk region. Infarct size was

.~ calculated by summing the values for each left ventricular

SIice and expressed as a fraction of the risk region of the

... " left ventricle. Various doses of compounds were tested in this
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5 parenterally-acceptable diluents or solvents, for exanple, as
sol utions i mdgﬁﬁ;u anediol . Anobng the accept abI e vehi cl es amrdT/US9ISM$I8RNt S

that may b e R Apss t 5QRg 1w Qt&ﬂt 1
sol ution, e%o{{gﬁg% og.&um%hﬁ{)r |n?§ o) ut [ on n elﬁgﬁﬁsggsgl ution, 1p ©
addition, stedpbes,fidea oFl 4 e liﬁcéhﬁ@ﬁfieé‘ﬁalmym%ﬂpp&?@a'ea %of‘l;é"ﬁ?:s e

suspendi ng WEQBQQE o0k schelias p@hﬁo%%mp%ﬁhdﬁl%Edthﬁﬁﬂinwénﬁ&nmtmere found
enpl oyed inclu

synt heti c nong- qr di cerides, .corn,

peanut, and t°sB§XﬁelﬁphemF§t'F§P§€lfb‘§1§t‘j’cH""gé% E%tﬂ e Jt% ropyﬁ e of
nyristate, anggoke qoagie(i-cym; |1trs tgij;s:qsshy.derl vat ives, 15 including olive
oil and castor oil_ es eC|aI eir 0 r
useful in *%e prepiFat? oh® 8'(1 tgﬁ’a’t’)l g.é%m%ﬁ?é% 0l Iﬂﬁﬁg gﬁg}g&%&orﬁ “the
suspensi ons mepmpotmds abnthis h.nlvgm:h@m pratgnt dgadpsts ischaminr kadeged
Sterile salin err e n

%g%g)%{%ltﬁﬂ c{etd zgae\{ o@&ggéf' n&QPB 4ngs %Qtéfda zﬁfd &hus may

sufficiently U|on faor all
f or eseeabl e nbedusefitie Jcardxsecrrdmgs c@m%m frﬁiﬂnGPr&PE&H{ dsghepfp (FYek as

such as substgt&g.%iet h@ep@l@%ck S Wud @é@eﬂéegm@ldysomdrﬁhermmy may
stability, e.g., ant’i - oxi dants, buffers anngteservatd ers)s]u% trauma
For mul at i o8 @diSCabiee UsSTWadd PEOYRGHINT A4 nad igRFd TQLiRFing tr .
sel f-propel I'i g W&S{p@k’iﬁt@lﬁmaﬂg Fesunt abfori&)cﬁayla/rempfuséoabmnjﬂr}l%-n
to about 5% ww, for. exa

%, .act r e The
formul ations F&tShulRf &585’1 &?«?e&%mn tlrfeéb'ﬁI fﬁ\l/ ?%n@coa pethod,of
active ingr edlp&raiphyla’ﬂtmsm:ltaielmpeumnm tmaqmmmmeam |qtta@1§ep9a§ﬁéac
carrier t her e a th eutyic e n e which
When adm ni st% %{)tral gra %%%lgtlgﬁrnlatvﬁé%gsugk fgg;& (yffo?&uﬁlhgt ed
into unit 20sapmproises smlasstabi@gsanc@cﬁf@tcé‘—lve ?)B‘&\EP@F ofr & fepound of
beads, -chewablygd 9zena8% 1%&%&»\4_1% fdwie 3hoasiepss SySPeDEi @osage form.
sol uti ons, or simlar dosage fornms, usi ng conventional equi prent and
techni ques known in the art. Such formul ations typically include a
solid, semsolid, or i qui d carrier. EXaepugsiry carriers include
| act ose, dextrgse sucr Sor bi toI gum
acacia, cal cré-)i%’-‘-’ﬁ;%-lﬁﬂb‘sphat 9”2{&9},58@1; 2 riEhiEy
t heobr onm, al-gi nat es, tragacant h, gel ati n syrup, mnethyl cel | ul ose
pol yoxyet hyl ene sorbltan nDnoIaurate nme hyd gﬁybenzoate : propyl
hydr oxybenzoate, talc, nmagnesium steara : 2jj ke. '
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25.
To a stirred suspension of sodium boronhydride (1.89 g, 50
mmol) and 9-xanthencarboxamide (2.25 g, 10 mmol) in dioxane (20
" mL) was added acetic acid (3.0 Ig, 50 mmol) in dioxane (10 mL)
30 over a period of 10 minutes at 10°C; the reaction mixture was
' stirred at reflux for 2 hours. The reaction mixture was
' ébiﬁcentr"a’ted to dryness in vacuo, excess reagent was decomposed
w1th water and the solution extracted with chloroform. The
- " extract was washed with water and dried over anhydrous sodium
B 35 '“sulphate The chloroform layer was evaporated in vacuo and the
- re51due ‘was purified by silica gel column chromatography
(ethylacetate methanol, 9:1 as eluent) to give a white solid



5 The conposition of the i nvention is preferably

adm ni st er edwa99aiedpsul e or tablet containing a single or ﬂ;-ymggag;llg%e
of the inhikitqr.e g efar@linel )t i cAOPESi fionals adm ni stered as a
sterile solutlon suspension, or enulsion, in a single or divided dose.
Tabl ets may contain carriers such as 10 Iactose and corn starch, and/or

| ubricating age@mplsuct as P t Lot Sb £akaheheQeS9l-ake Doodpanate
di l uents i ncl udi ng | act ose and dried corn starch. A tabl et may
be made by conpressing or nolding the active i ngredient optionally with
one or nore accessory ingredients. 15 Conpressed ¥ablets may be prepared by
conpressing, in a sui tabl e machine, the activegingredient in a
free-flowing form such as a powder or @ optionally mxed with a
bi nder, | ubricant, inert diluent, surff acti%e, or dispersing agent.
Mol ded tabl ets nmay be nade by nol ding in itabl e machine, a 20 m xture
of the powdered active i-ngredient and a ‘ carrier noistened with
an inert liquid diluent. The conpog of this invention may al so

be adm ni stered rectally in the form of tories. These
conpositions can be prepared by m xing thg with a suitable s
non-irritating 25 excipient which is solid at tenperature, but |iquid
at rectal tenperature, and, therefore, will nmelt in the rectumto

rel ease the drug. Such materials include cocoa butter, beeswax,

and polyet gl ene glmgal stirred solGRIRAS b Qnama%mattrﬁqd&amnéﬁ@ f DVENtd prno
also may utilize |l ed. rel ease

0 contr
t he i nvent F\V‘é’]ts,)o TR dEXARP 15 1i)nchpélng‘tyB(}q“}#ola‘Lﬁé&P&Bﬁ‘@m @50 nt) “as
pol ymer matri nd‘dﬁrd cmipnbquneel(eﬁvses gmr@r 8 .3y i o D dxa:ysn:clsom Ebmlperature.
conposi tion ofythe nLio n .be .o S0
surPabIe for E%OVI%$g¥Eé%PIEg%?gHé goﬁcéﬁ?rﬁfﬁﬂﬁ2<3§°5f §?1 k r%ﬁh? %td?gen
over a prol ongse st itsr whon | pemperabure. Dliethydd dithexf r g0ennl) e atds iwagker
Such ContrﬂhlQQdUﬂﬁf§ewéfé”%ddeé”fb“@hg @H%MtféhtheTﬂw or?aﬁ?étiﬁyéylﬂbs

preferred are transderna del 1 very systens. her exanpl es of

pol yners cHRfhad, eih sakrraked h?@dE)HP‘pé"sl&atmn#ﬁ? HROUBEY /i Walier 4(@%50
present i nventmurgn anaclwd@enqmmabl erred: mﬁcﬁnewl myeacebguectedcm Vi ed

an degradable | actic |d #I d co oI : be.us
externally or FViter %%¥f3 fi-h g%ﬁb "Yas rERVed™o §ive® %n oil
residue (2 38 a) w1thout further purification for use in the
20 next step.

Example 3: Preparation of [11 1,115-
. Dihvdrobenzopvrano[4,3,2-delisoquinolin—-3~-one

2? Polyphosphoric.acid (12 g) was heated to 90°C in a 500 mL
.- beaker plaéed i_n.,an oil bath. The xanthenyl-9-methylisocyanate
-~ of Example 2 (2.37 g, 10 mmol) was added to the'liqﬁid acid

portion-wise with manual.stirring at 90°C. The mixture was
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such as pol y(hydroxyet hyl net hacryl ate) or pol y(vinyl al cohol)
58 - woD941aa® nmay be useful, but for shorter rel ease C)przj-[wsgshgmgt he

other pol ymer rel ease systens, suc¢ e nti_oned ove.
preferred Smffehresd f°¥hEhrE§rWFBPge?sa“§ togn gn @ qﬁﬂﬁﬁﬁﬂ%ﬁahpg BoP 3m§ie
or mxture of dbhDeeK sacp@d:yarensrw atcmded appigproasestineingl wascapplied

mmy then be kSRt PHE OB ATtaEoRPd LE SR, CRHEE IS fas, kbl g e O he
ef fi caci ous campeoiretwassallowkdt e amq)buhdSGO‘fCthedl ¥Pe et |¢mu%be¢ ice was
prol onged PeriQfagh xﬁntiingh ' bBEYbnbaENBEIE fa%«{)rvf‘é’é‘%mﬁféégiynﬁydmwed

COI'T'pOSI tion I on can I ncor por at ed

the 15 bi od@;rad&baebp‘mobkd pRsgneeraratede | Thenpakid e FRAAECted by

known to one of, ﬁﬁ@:h“afh%k-ht:hohn hha akhewnd miammzedho&fagemwwom
matrix with the

ey i thin tnSRUPS IR, Cor A RRgERCA ripebaed BFARGCY 431 Pl o M) In 63%

I n one enbodi ngpé1gt he biodegradabl e pol ynmer or pol ymer m xture i s used
to forma soft "depot"™ containing the pharmaceutical conposition of the
present invention t hat can be adm nistered as a flowable liquid, for ™ _
exanpl e, ecti but i ut g s to

mai ntai n t gg—%ﬂgiﬁa%éutlca @Q 8Q§%§ S%EWE %e&Fﬁgh%ocalﬁggg area around

t he injection site. The de or med can
be varied fromseveral days to a few years, de'}ﬂ&’ g upon t he pol yner
selected and its nol ecul ar wei ght. _RQ-2 5'golymar conposition in
injectable form even the need to nake 3 i nci sion may be elim nated.

In any event, a flexible or fl owabl e s < 9M_I_ﬁpot will adjust to the
shape of the space It occupies with the bodJy a mninmmof trauma to
surrounding tissues. The pharnmaceuti cal (tion of the pr esent '
invention is used in anounts. that are therap} pl |y 35 effective, and may
depend upon the desired rel ease profile, the pncentration of the

phar maceuti cal conposition required for. the~geénsitizing effect, and the
| ength of tine that t he phar maceuti cal conposition has to be rel eased
for treatnent. '

60 g of 75 per cent sulfuric acid was prepared:by_adding

20 45 g (24 ml) of concentrated sulfuric acid cautiously, with

stirring and cooling, to 15 ml of water. The latter was placed

in a 0.5-liter three-necked flask, equipped with a dropping

funnel, a mechanical stirrer, and a reflux condenser. The

solution was heated in an oil bath to about 120°C, and nitrite

25 (22 g, 100 mmol) was added with stirring during a period of 0.2

hours. The stirring was continued for a further 1 hour while

the temperature was maintained at 120YC. The temperature was

then allowed to rise to 150°C, and the solution was stirred for

another hour. The reaction mixture was cooled and poured into

3b ice-cold water. The precipitated acid was collected by

filtration. The crude acid was dissolved in an excess of 10 per

cent sodium hydroxide solution, and insoluble material was

filtered through a sintered glass funnel while still hot. The

flltrate was acidified with dilute sulfuric acid. The solid

WTT&éhac1d was collected on' a Buchner funnel, and dried in the air.
The y1e1d of crude acid was (15 g, 78 mmol) 78 per cent.
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The PARP inhibitors are used in the conposition in anpunts 40 that are
t her apeuti chw/ﬁﬁsisacti ve. Said conpositions may be  steri |pcreos9sasigoor

contain uvant s uch as,

enul si fyi ng4 soI ut

osnotic pressure, and/ or : - 59 - 5
buffers. In addition,. they my also t)g} n other

t herapeutical |y val uabi e substances. SaifNeg 'fli ons are pr epar ed

according to conventional m xing, granu
contain about 0.1 to 75% preferably ab
ingredient. 10 To be effective therag

coating nethods, and
D 50% of the active
tally as central nervous
system targets, the conpounds of the pi nventi on should readily
penetrate the bl ood- brai n barrier whey

Neri pheral l'y
adm ni stered. Conpounds whi ch cannot penetral e bl ood-brain barrier
can be effectively admnistered by an intrave icular 15 route or other
appropriate delivery system suitable for adm nistration to the

brain. Doses of the conmpounds preferably include pharmaceutical

dosage units conpril®i ggodh peflypbesrher iuanid yas heated to Wipddha S, mL
an ef {1 caci oUpeayan! biuded MAMn DA Y Rk A déchest ERanpldid @AFS g,

and- derive the ci al fects t her ef rom t h ug gdm ni strati. q__ 1
one or nort0ofl0; mEmol) Rk rﬁ?@@iﬁ itealtheyddgid, @ ortipps ¥A5H Yith H‘B’nua
dose is SufirGiionf akO 100e¥ eNthdmixEuee W sftffx&r:éds fofr tanea arirsitedeand

or ot her neurode eneratlve dIS For nedical e

required of G i9 gror ‘?éstg?ﬁ e‘?‘ﬁS]')f%h%%H‘%‘V’éc aFﬁ%rE%%u Aag Iékfféﬁt

will vary wt Ett:Ji:e'lng e s |apqilared:(frqroﬁndr nhautest whdfl eadiinien tempetafiure (was
mammml - Undgl b edl T aid WS AAd Il A 10985086 Rodll 38R0 RelaHA 40 g

treated. I"e” systematic a conpoun gresent
i nvention ®5 @fpharwabefogicel Wpsacaddedbrdtsd t the tM)éBlimP PricsGif was

suffering ffO@ouehé &8} Yn arsqy&@a famma y@pyo@f diqndWéso% ¥ie5&d | bedrhe
her ei nbef ore |s I'n e ran

. t b
the active i ngvieh Llé?rﬁ was cB?‘?ﬁEﬁﬁHedt Wéthnéf‘?‘rﬁeefjegq é'ngng é°B§| ”%/ é‘%ota'fyllene

to about 10 chloride and the combined extracts were washed with water,

percent aqueous sodium hydroxide solution, and then water until

20 the washings were neutral. The organic layer was dried over
rﬁ'a“g'hesium' sulfate and the solvent was removed on a rotary
"evaporator. Purification of this residue on a silica gel column
prbvided"the desired product as a solid (1.68 g, 7.0 mmol} in
70% yield. '

25 .
EXamgle 62 Preparation of 9-oxoxanthene-l-methylcarbox late

COOCH;

2.14 ‘g . of N-methyl-N-nitrosotoluene-p-sulphonamide was
" 30 dissolved in 30 ml of ether and cooled in ice. A solution of
0.4 g of potassium hydroxide in 10 ml of 96 per cent ethanol
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35 ny/ kg. It is-understood, however, that a specific dose:level for
any particukmeo opaisient will depend upon a variety of factors pcriusosngisng

o o s s (9€agReCrk! & %gjmlﬂ}q.a‘%'@lf)d(ﬁfﬂs lh8a mod@e ethathiopelakiy it

general he sex, |et 0 adpi ni stration, %ﬁ of eécretlon

drug combi natiust énésmé'es shfkert P oRlpnEesar 1% &F pagRgethane

treated and fgdu©{on wéﬁ“&iﬁﬁiiiﬁd(ftom a water balth. umﬁeretheﬂehﬂascﬂmalon
ordinarily skilled phyS|C|an

5 veterinari FCRERINEA i |y détzerom 32 andpres& be tﬂéaé"ﬁ"éeFP%lGe . anoom®
of the conpoumdbi@&aﬂtn@thaetaﬁb0kynherapedtnf Exadmpke "Bn(102%t gg 5 mmol)

condi tion for whicgh tr ISt I ogee

physi ci an X ¥R% e lﬁ§ oﬁd%@%&qh& xﬁé@ﬁjan ]r‘(‘;lve%r'??)’a'l o?&sd?qa‘?l owe g Lhe
an |ntravemmthetealoaohuﬁlQﬂ oép@aaedmauhaneswaatBéﬂsd parénﬁgﬁéﬂIPQ¥tl°n
orally, as Cgﬁﬁff‘g Sgﬁ evBRAEIRY Q:tepase\éh' it d lsd BuPOSS | Ph6weQr adpale il low

i ngredient t mnistered alone, it Is preferable to present it as qL
formul ation. color. ThpdesieedresietdnpoHrined Ry forngYay ehehe solven
conposi tions 45 gLc-hbf £8vEHVECR, clBarcermoyndseny, @ smdk) bienvedywyibld.
conventional excipients suCh as binders, including gelatin,
pregel ati fi%ed starch, and the like; lubricants, such as
hydr ogenat ed Eﬂ@glabbe oi | préepesrac iaaid, amdf the {iLKe;1, 2di3yentd-
such as | actose, nmannose, andesuahpdfobehsopyf@mewn53 Zﬁuslphtnaiaz1n-3—one,
car boxymet hyl cel | ul ose and saddu ) af 4 ;

such as povi done, -pol yvi nyl alcohol and the Ilke, absorbants such as .
silicon dioxide; preservatives, such = as nmethyl parabei propylparaben,
and sodium benzoate; surfactargs, such as sodiumlalyryl sulfate,

pol ysorbate 80, and 25 the |ikg, codorants such as_F ¥ G:ndyes and | akes;
flavorants; and sweeteners. present i on rlelates to the
use of conpounds I, [, Vi, VII, or ' e preparation
of a medi canment for the tred of any di sease pr dijsorder in an 30

ani mal descri bed herein. -

A

. and
20 ]
' Synthesis of (2H) benzopvrano{4.,3,2-delphthalazin-3-one
' To a solution of the ester of Example 6 (1.36 g, 5 mmol)
in absolute ethanol (10 mL) was added anhydrous hydrazine in’

ethanol (1 mL) drop wise at room temperature. The solution was

25 refluxed overnight and cooled to room temperature. Ice-cold
water (100 mL)  was added and gray solid was separated. The
solid was collected by vacuum filtration and. washed with water
to provide (2H) benzopyrano [4,3,2-de)phthalazin-3-one.
Synthesis of (11 1,2,3,11b-tetrahydrobenzopyranof4,3,2~

30 delphthalazine-3-one .
The solid was dissolved in glacial acetic acid (100 mL)

"and the solution was placed in a hydrogenation bomb. Palladium
(10% on carbon, 500 -mg) was added. The bomb was set at a
pressure of 2000 psi and stirred for 20 hours. The mixture of

35 the content was poufed through a fluted filter paper to remove
the catalyst. The solvent of the filtrate was removed in vacuo
to éive a yellow solid which was recrystallized in chloroform
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PARP Assay w0 99/11645 A conveni ent nethod to determine | (Jerr] OFCEUSY 818

i nhi bitor conpound is a PARP assay using purified reconbi nant human PARP

35 from Teewaqat{ad t the shes fredprogyctol(0eRS; gThd -BARMINz it 80% Jekeld.

is set uponicein a volume of 100 mcroliters consi sting of 100 nmM

Tris-HO (pH 8.0), 1 mMMd[err], 28 nMKJ, 28, MM NaC, Q.1 no/ f
eP1a T ol f ‘Bt 88 i duted Ton % 81

herring sperBxample 8t vatel Bs :

0. 15% hydr ogen per oxi de 40 RENZOBYLANg et & :BE L e
adeni ne di nucl eoti de * (470 nci/mmole), 7 mcrograns/mM PARP enzyne,
and various- concentrations of the conmpound3 to be tested. The reaction
i's initiated by incubating the m xture at |R5[err]C. After 15 m nutes

- 61 - 5 of incubation, the pgas
500 mcroliters of ice cold 20% (w
precipitate formed is transferred onto
Unifilter-G-/B) and washed three tines th gt hanol . After the filter is
dri-red, the radioactivity is determ ned b@_10Jgcintillation counting. The
conpounds of this invention were f ound aye potent enzymatic activity
in the range of a few NMto 20 Min I jn this inhibition assay. ™ _
Focal cerebral ischem a experinents were per™rned using mal e W st ar

rats wei ghi ng 250-300 g which were anesthetized 15 with 4% hal ot hane. This
anest hesijg was mai ntained with 1.0- 1.5% hal ot hane until the end of the
‘surgery. The ani nalsixeoee ofphamedium acsraheniirHmentld mwol), aglacial

decrease of body. te { S - ni er | 1 4l
corvi cal  FRELAFAtTRS head O e o deansh£CH S} o BBytass
exposed and ofisExawphect (2D2nnde Va@uemad) vieasAreflikxedt Goe sixwhsupkacéhe
and tied aro ; j i M 0 %@q{ 3 exiiaHalagdeobhdl
artery (ECA)éIJ\%/glsl{_:'t11 ﬁgg%fpg%géegﬁd l\/\tr/%sé h&lﬁ;%_o te_c‘i=lt tv&c%rh ggfsﬁ?l )lghg}?ure. A
punct ur e Masaeetici Acile @GO WhY addgdsnRaliad it of 1 PBECTD CaYRIRN EOBH™MI)
St-Gallen, SMEEZ%H&EED The bomb was set at a pressure of 2000 psi and
stirred for 20 hours. The mixture of the content was poured

NHS terminated by adding
i chlforoacetic acid. The
g fiber filter (Packard

through a fluted filter paper to remove the catalyst. The
solvent of the filtrate was removed in vacuo to give'a solid

20 which was recrystallized in chloroform to afford the desired.
product (66 mg, 0.3 mmol) in 30% yield.

Example 9: Preparation of [2]3, 11b-Dihydro>£antheno[ 1,9-de)
[1,2)oxazin-3-one -

o

t  To a solution of the ester of Example 6 (1.36 g, 5 mmol)
"~ in absolute ethanol (10 mL) was added anhydrous hydrazine in
e ethanol (1 mL) drop wise_at room temperature. The solution was
30 refluxed oVernight and cooled to room temperature. Ice-cold
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25 was gent advanced to the lunmen of the internal carotid arte
(1ca). wy alatine artery was not occl uded. The ﬂ%‘@?’é?l%s
tied in pI @cewa\téfl 21980 nIsut wae. addledn aral 4bPown imdldm BﬂSuﬁ@Pa@fBr% The

Medical, Criss ) | 1?%59 t r

lumen and was® %t%‘ievﬁa%n??ff%%élgg bp?’ V%S%"fuol% kféﬁdf gﬁ?eﬁ%ﬁ%ﬁ?gﬁr‘glﬁgr%’ae?zr
The | ength of cathktsolutlanv@ﬁb¢@nanrudﬁa$Qi@ﬁabY§§9K@m%ﬁﬂ%9§ﬂ]Epnﬁ?e ic
fromthe ori gé@l%f (?“ne Eﬁﬁ’%ﬁ%as b% 84 4pe AaP BRI %ﬁéasdrén BN, pgsmm. o5t

by occl usi on eter One cm_of _cat heter and % 0,
suture were |séttpedt Rauﬁﬁgm&ﬁeﬂatcattﬁewﬁ}'t H2S cadR8dpe U5 \GAH FARHSEGUTSLY

al | ow repard éQEenedTg'ﬁdsllﬁr&rb@éh SGLE WS irhefbaucéaoaﬁﬁlw thevpredsaripwas
and the ani nmal s nmai ntai ned

envi.,onngnt. durin o]
anest hesi a. TWBORoBFL-| Ane mecgaf’l’ré’a&msﬁd'lr§ ]\qugf \él%ﬁe‘g?% g X é&;BH‘ and
wer e ‘di scar degh@ngeactliba waisth Ilewsnknes. prdbeedablvererighes. dme amdxthee of

suture was 40 ulle The cat e rad Y+ Qe

and wound P p§°RgF8%pW38eB°8ﬁe$h§ﬁ§8ﬁ§§ ET%gugﬁ%ﬁa éﬁﬁgﬁ%ﬂé?f? 5 ?Emove

survive for Zﬂhéoca'salwsh (deenatqezslsmib thedcaralyveteto becppe laé.‘Vss\NéP@ 1t

sacrificed ig é,] c¥‘ﬁ£€ fecge%%qd of e solvent of the f11trate
rairns were 1 me

- 62 - ately renoved, .frozen -on

st or ed at gBUFeﬁKPSOanﬁ%lb@nghhéhew?ﬁeﬁﬁﬁﬁyﬁEaéléieﬁn%ﬁ%?ﬁlgﬁegPﬁﬂst°
in a cryocut gefoidl ehel GedidddPprsttucd @3y ¢ seot m@dl) ithes % yield.
sections were stained with cresyl violet according to the Nissl -

procedure. Each séction was exam ned under a light mcroscope 10 and the

regi onal infagghmplea1was detEampaedta.mordl ngofo the[l] p1e§eriblabof1‘ruelllygro
wi t h nor phmd ogi cal changes. 7 : nol ;

this nodel. The .conpounds were given in elther 5|ngle or nultlple doses
l.p. or i.v., at different times before orafter the onset of ischem a.
Conpounds of this 15 invention were found to lave protection in the range

of 20 to 80 per cent in this assay. experiments of the heart

I schem a/reperfusion injury nodel wg -rforned using fenal e

Sprague-Dawl ey rats wei ghi ng 300- 35065 W 8 anest hetized with

i ntraperitoneal ketam ne 20 at -a dose of [150 rfg/ kg™~ The rats were
endotracheal | y i ncubat ed

As Example 9.

25 Example 11: Apgroximate ICs,_Data for Selected Compounds
The ICs, of with respect to PARP inhibition was determined

for several compounds by a PARP assay using purified
recombinant human PARP from Trevigen (Gaithersburg, MD), as
follows: The PARP enzyﬁe assay was set up on ice in a volume

30 of 100 microliters consisting of 10 mM Tris-HCl (pH 8.0), 1 mM
MgCl,, 28 mM KC1l, 28 mM Nacl, 0.1 mg/ml of herring sperm DNA

"~ (activated as a 1 mg/ml stock for 10 minutes in a 0.15%
‘hydrogen peroxlde solutlon), 3.0 micromolar ([3H]}nicotinamide
.HT,_adenlne dlnucleotlde (470 mci/mmole), 7 micrograms/ml PARP
3-5””enzyme, and varlous concentrations of the compounds to be
.. tested. The reaction was initiated by incubating the mixture
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and ventilated with oxygen-enrichéd roomair using a Harvard r odent

ventil at or. W@8YA8#hy| ene catheters inserted into the car ot PETAISO%k818and

]Elhe 1;' ederalsvair_n »8te, usepficer aulserxvixbhﬁQS' i?éﬂg%[urie:r?ontheriﬁeaendog was
uid adm ni strati.on, espectjvely. Arterial err] .was | Bt aine

bet ween 35 angeﬂ’lﬁﬁ%‘{)yggdﬁiﬁ/’i'f‘% 59 tH&“FESSFF%F ryO# at&e éIT?I@B:‘@&r %tor;‘ (w/v)

chests were opeichloromcetic acitler n®hempredippbtateafdrmed\ams rorarsiferred

and the heart r i t ane ; S dy.

data were %&% %ec?.]éagé%gég ?ir?ekgtl t% eekra a@%%%s élgﬂhkgg{tgrstdaﬂl?@i zaé.l o‘ﬁai’i}ed

fromthe end Shreiee timgscalltdpertiapal .TheAfApr(|the fidderorwas dried, the

descendi DgioC%ap%r@e@w?éy,e&@é dbgatRdnkd P gaméfﬂa«esiowaéoumfiﬂg{.omd

by 120 minutes of. reperfusion. Aiter 120 m nutes of reper fusion, “the

LAD artery was reoltibdthenPARD. fSA2YoPESCT1RAA naReYEral 2BPEEXAPA tRasI Cso

i njected intovhhadshierd robvainedSraet ehe M INWvingheshpoanak:regi on.

The hearts were then -arrested with potassiumchloride. The hearts were

cut"into five 2-3 mmthick transverse slices, and each slice was

wei ghed. The pections were 1ncupated 1 a 1% solutron of
zolium chloride ~“BPOURE Al
cated within the risk r%gion.
p val ues for each left yentri
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rats,

the present
prophyl act | W/ apeutic treatnent of heart attack,

invention is further directed to a method o

cardi a@CT’USo?F’FM

cardi ac bypas
adm ni st eri ng

for PARP i nhil
EXAMPLES B
25 T
mmol ) and 9: X

added acetic
10 m nutes at
2 hours. TH
excess reagen
chl or of orm

sodi um 35 sul
resi due was
(et hyl acet at &:
64 -

T dl apetes, or risk gf danage which 20 cqnpri ses
an effective anount ofy a conpound of t e prese
bition in unit dosage f
xanpl e 1: Pr eparatron™NH 9- am nonet hl xant hene [err]
0 a stirred susf bn ofisodlun1boronhydr|de (1.89 g, 50
ant hencar boxani 8e_{2 N 10 mmol ) in di oxdane (20 m.) was
acid (3.0 g, ! dloxane (10 nmL) 3Q over a period of

10[err] C m Xt ure was stirfred at ref lux for.

e reaction m xture concentrated to dryness in vacuo,
t was deconposed jat er and the sol ution extracted with

rﬁ'lnvention

The extract was e W th water and drji ed over anhydrous
chl-oreFerm-t-ayer—was—evapet-atetd+r—vacuo—and—the
urified by silica gelocolum chronatography 0.068
met hanol, 9:1 as el'upnt) to give a white splid
5(1.6 g, 7.6 NB- 2% yield. S
N
0.4
0.056
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Exanpl e 2: Preparation of xanthenyl-9-nethylisocyanate 10
To a stirreWos¥id645on of 9- ani nonet hyl xant hene (2. 11 g, 10 - rRfol/PS1848189
Exanpl e 1) irf anhydrous 1, 4-di oxane (150 nlL) was added| tri phosgepgo(97. 9
ng, 0.33 nmol]) at room tenperature. The solution was heated at reflux for
four hours and then cool ed Q) tenperature. Diethyl ether (200 ni)
-and water 15 (100 nlL)- -were ¢ o tNH sol ution. The ¢rganic | ayer was
washed with gaturated-sodiu ar bongte (50 nl), water {2x50 m.) and
brine (200 The- or gani eol'| ected was dried over sodium :
sul fate. The |sol vent was renoyed td give an oil residye (2.38 g) wthout
further puriffication for use OQ th& 20 next step. Exanpl e 3:
Preparati on o f 1, 1 b -
Di hydr obenzoilyranof 4, 3. 2-del i soa n- 3- one [err]
NO,
0.046
~
0.5-5.0
0.5-5.0
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25 PYO9Idé45horic acid (12 g) was heated to 90[err] C i RCEUSOY1§BY
beaker placed in an oil bath. The xanthenyl-9-pnethylisocyanate of
Exanmple 2 (2{37 g, 10 nmol) was addgd to the liquid acid per bphan- W se
with manual $tirring at 90[err]C he m xture was

- 65 - 5 stirred for K nhut es and then an @dditional 100 g of
t he pol yphe¢sphoric acid Yded. N gorous stirring{was applied for
four mnutes{while the tenp e maqgkept at 90[err]C} The m xt ure was
al l owed togcpol to 60[err]q crushed ice was added until the

pol yphosphor
separated. T
recrystalli zg
g, 6.33 mol
3- phenoxyben;

c acid was conpl ¢
he solid was col I'§

bd in chloroform

ydrol yzed 10 and a
B vacuum fil trat
He to afford a de

pr own solid was
on and then
5ired product (1.5

in 63% yi el d. npl e 4. Prepafati on of
'ene-l -di carboxylic acid
60 g Of 75 per_cent sutfuricjiactawas prepdreu

COOH [ er ¥
by addi ng 20}4
stirring and
0.5-liter th
mechani cal st

dntrated sul furic acid

caut i 8u§|°y, i t

coollng, to 15 m ofjfjwater. The latter was|pl aced in a
ee-necked fl fggd with a dropping funnel, a S
irrer, and a jx corjdenser. The
COOH
0.08-2.0
0.01-3.0
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sol uti on waWOoP94E&3 i n an oi

100 mmol ) was

bath to about 12[err] and

ni tri PETABIY/2BY,

stirring wa
mai nt ai ned
150[err] C,

m xture was jcool ed and po
was col |l ectegd by

of 10 per

filtered tdrpugh a sintered

was acidifie

a Buchner funnel,

g, 78 mml) [/
Exampl e 5:
12 g of polyp

pl aced in an

with dilute subfurig aC|d The solid 35 a
and dried inYY The yield of
8 per cent.

Preparati on of 9- 9 e-|-carboxyli
hosphoric acid was - heated o0 90[err]Cin a
oi |l bath. The diacid of Exanple 4 (2.58 q,

added with stirring during a period.of 0.2 hours. The
continued Tor a turther 1 hour while t he tenpgrapusegwas

t 12[err]C. The tenpefature was then allpwed to rise to

nd the sol ution irred for anot her hour. The reaction
MHi ce-cold water. The precipitated acid

filtral rude acid was dissplved in an excess

cent sodi um hy de-s0l ution, and insoluple material was
gl ass {funnel while still ho}. The filtrate

cid was col | ected on
crude acid was (15
66 - 5
c aci d [err]

500 nL beaker

10 10 mmol) . was

added to the
The m xture
pol yphosphor
m nut es whi |
allowed to ¢

a)

-

D

Was stirred for threg

lTquid acid portionyw se with manual sti
m nutes and t hen 10
V1oorous stirring was

NHept at 90[err]C T

¢ acid was added.
the tenper at

ol to 60[err]

ring at150@[er]C
D g nore of the ™
hppl i ed for four

ne m xture was

0.10-3.0

0.20-1.2
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15 of crusNeR9¥Hé45vas added until the pol yphophoric aci d was PCTASIpUSKSR| v
hydrol yzed and a vellow oi| was_ separated _The m xture was _extracted
with three 150 nL portjons of nethylene chl oride and the cogpbyges. o
extracts werfe washed with water, 5 per cent aqueous sodi um hydr oxi de
e washi ngs were neugral. The organic
fb and the sol vent was renoved on a
S residue on a kilica gel colum
(1.68 g, 7.0 mpl) in 70% vyi el d.
6: Preparatipn of | 9- oxoxant hene- 1- net hyl car boxyl at e
et A - N-ni trosot ol uenet p- sul phonam de was
in 30 nl of ether d cO0dled in ice. A solption of 0.4 g of
roxide in 10 m of 956 cent et hanol
5 was added. If a precFpitate fornms, add pore ethanol until
STAFtET 5 MUt ES,  the et hereat —orazpnet mane sorarton
froma water bath. ¥he ethereal solution cont 4; fikas-

rotary ev
provi ded tde
25 Exanpl
[err]

30 dissol ved
pot assi um hy|
- 67 -

it just di
was distill e

0.32-0.35 g of di azonet hfne. The ,
9- oxoxant hene- | - car boxyl i c dLof ~¢gnple 5 (1.29 g, 5 mol) 10 was ™
di ssol ved i n] absol ute net f cool gd to O[err]C, and fhe et her eal

sol uti on of
evol ution ce
ester was ob

i azomet hane wWag aged jN a small portion until gas
sed. The sol utign shyted &Hzl e yel | ow col or. The desired
ai ned by removaly of tlhe sol vent '

0.10-3.0
NH,
0.10-3.0
~CH,
NH,

10 Similar ICs, values are obtained for the amino-substituted
compounds of the invention.

Example 12: Neuroprotective Effect of DPQ on Focal
Cerebral Ischemia in Rats

15
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I n vacuum WO 8¥Mé4% cl ear oiI (1.36 g, 5 mol) in 100%vyi el d.PQ:EUS98/IB18mpI e
7: Prepar ati on [1] 1,2,3,11Db-

t et r ahydr 6benzopyiasml 4c%r2bH§]"-pHFFF ey Was,)Rroduced by cauterizgtion, pf
benzopyr anof¢,e3- 21 giet hahehaai nack onmd{iﬂaér kerebral artei@) wiSmtthickatepsl

(2H) benzbpyrano| 4. 3. 2- del pht hal a 3-

ester of ExHARPERAYY. mﬁ'g N5 SRS id a?{ggrgsa lus anoﬂq kﬁ%&%n ?J%bﬁvans
?dded anhydrﬁ_ﬁs I‘nydhlfaaonmlnntes.et Ii*driolpx(qcem)relsopewfgé'n@ld gbrthe animals
enperature e SO f I CRFe

t enper at ur e ¥§%% lffg g‘[i\/vaW?ert %%16]8' ; wa‘?lefdﬁégm ngn%qos{%gil%ﬂr and
separ at edo e Commit‘deevatsf ckhe émmmlﬁhc%ﬁrﬁﬂ‘l‘?Yé’t’FBhaandAV\ﬁgﬁéé Rt A2
wat er t()égfy'g§e£a§k5bgnf gML§Q9 %3] 3@3t9§h@htﬁﬁhﬁ¥|@h§rmé§ River were

Synt hesi s t et rahvdr Qbenzop rano .

del pht hal aziuse®- dne this studye sdihe apimatssFarked n°§?58?‘8?‘ 2t EEPE
(100 m.) %&éé%é%&tb@np\i@rplwama mardi/es Dogppetednrkonb. Pal | adi um
(10% on carbon, 500 ng) was added.. The b]geV\/aSSt at_a 5 em)
2000 psi and stirF¥8 fBPWE hRREOT THe® mi Xrd F385 14 con&e‘ﬁf s7P SurEs
]Ehlr?ugth ad | peeRtEbl| en=papes ng/kgpone7; 10hegikgal nst; InemgékGenn—af, aind
i l.trate was em)v qupm\‘/%‘(r:% o0 9LNE aé’o%ﬂ%cfm | d Vﬁ“&fhﬁ%@fo-s [4-(1-

recrystallli%
plperldlnyl) -butoxy]-1(2H)~-isoquinolinone ("DPQ") were

disselved in dimethyl sulfoxide (DMSO) using a sonicator. A
volume of 1.28 ml/kg of the resulting solution was injected
20 intraperitoneally into fourteen rats.

The rats were then anesthetized with halothane (4% for
induction and 0.8%-1.2% for the surgical procedure) in a’
mixture of 70% nitrous oxide and 30% oxygen. The body
. ‘temperature was monitdred by a rectal probe and maintained at
25 37.5 + 0.5°C with a heating blanket regulated by a homeothermic
blanket control unit (Harvard Apparatus Limited, Kent; U.K.).
A catheter (PE-50) was placed into the tail artery, and
arterial préssure was continuously monitored and recorded on a
Grass polygraph recorder (Model 7D, Grass Instruments, Quincy,
30 Massachusetts). Samples for blocod gas analysis (arterial pH,
Pa0, and PaCO,) were also taken from the tail artery catheter
and measured with a blood gas analyzer (ABL 30, Radiometer,
Copenhagen, Denmark). Arterial blood samples were ocbtained 30

minutes after MCA occlusion.
.35 . The head of the animal was positioned in a stereotaxic
frame, and a right parietal incision between the right lateral
. canthus and the external_aﬁditory meatus was made. Using a
.zi: ..o dental.drill constantly cooled with saline, a 3 mm burr hole
".,51 WaS prepared over the cortex supplied by the right MCA, 4 mm
~- 40 lateral to the saglttal suture and 5 mm caudal to the coronal
... suture. The dura mater and a thin inner bone layer were kept,
care being taken to position the probe.over a tissue area
devoid of large blood vessgls. The flow probe (tip diameter of
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5 to af f or W@ RY11645 | red product (0. 95 g, 4.0 mol) in 80% yi #GE/USIE/18189
Exanpl e 8: Pr e '

ar I o o f 1 1 0 b
di hvdr oberfzok ymfanoﬁllp%r F%E?‘F%‘é%?iﬂo‘l’?n 123 ) wad :f%‘%’?:fea fo thgpottom of
'(A\lmSX;E;e OgtﬁﬂgﬁéﬂﬂaQCBhﬁ{:Ehb%k5u&lj.l?gll.& mi]miol)margimciﬁor. Thetprobei was
an e oxqQxant hene- 1- t rboxyl at e I
ny, 1.0 mmll}ewas SEAHLQRAT Yt s?x?ﬁ'o = Cl?ﬂ'ﬁ(geé( SeLyrRd g%OV\Efgggplsz%lec}( ZJ&:h
hydr ogenat i oleh®ad Wenersddi t iThal nitrasdcelaci dloHs nt').ouddmj thel Iaugn‘m

(10% on Cgaggnrlégglmggrt? r&g% %%ﬂ@gnu4ﬁ§lﬁfﬂgn%@5r§ai §¥haapi§§éfrﬁb§§ler

2000 psi rred xture o e _cont ent
poured 10 tfitownaterf| (FddLabl t eMoprper De¥onenoYeKt he %ﬁ@al?%?lfiﬁé 4001,

sol vent of tpgrihg&ra§%°W§§Oﬁ%UD§%¥déhVaCUO to give a solid 20 which was
recrystallized in chloroformto afford the desired Q;odu

3
mml ) in 30%vyiel §ocal cquaﬁﬁﬂ(§§Fhem1apygﬁap59 RYFesy cauterlzggaon of
[ 2] 3, 11b- Di hydeoyaathanqioktkdie)of the right MCA with2bdilatieral- dnemporary

common carotid artery (CCA) occlusion by the procedure of Chen
15 et al., "A Model of Focal Ischemic Stroke in the Rat:

Reproducible Extensive Cortical Infarction", Stroke 17:738-43

(1986) and/or Liu et al., "Polyethylene Glycol-conjugated

Superoxide Dismutase and Catalase Reduce Ischemic Brain

Injury", Am. J. Physiol. 256:H589-93 (1989), both of which are
20 hereby incorporated by reference.

Specifically, bilateral CCA’s were isoclated, and 1loops
made from polyethylene (PE-10) catheter were carefully passed
around the CCA’s for later remote occlusion.. The incision made
previously for placement of the laser doppler probe was

25 extended to allow observatioh- of the rostral end. of the

' zygomatic arch at the fusion point using a dental drill, and

the dura mater overlying the MCA was cut. The MCA distal to

its crossing with the inferior cerebral vein was lifted by a

- fine stainless steel hook attached to a micromanipulator and,

30 following bilateral CCA occlusion, the MCA was cauterized with

" an electrocoagulator. The burr hole was covered with a small

piece of Gelform, and the wound was sutured to maintain the
brain temperature within the normal or near-normal range.

‘ After 90 minutes of occlusion, the carotid loops were

';_35 released, the tail arterial catheter was removed, and all of

' ‘the wounds were sutured. Gentamicin sulfate (10 mg/ml) was

topically applied to the wounds to prevent infection. The

aﬁesthetié was discontinued, and the animal was returned to his

N cege after awakening.  Water and food were allowed ad libitum.

40 Two hours after MCA occlusion, the animals were given the

Ll'same doses of the PARP inhibitor as in the pre-treatment.

Tﬁehty—four hours after MCA occlusion, the rats were sacrificed

with an intraperitoneal injection of pentobarbital sodium (150
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25 To-a solution of the ester of Exanple 6 (1.36 g, 5
in absol ute%@ﬁ%[htﬁ“s(lo m.) was added anhydrous hydrazine in PCT@E‘ A 8189 1
nmL) drop w s ag/kedm t eMper dnain Wae %kﬁﬁhdrimsemQUeﬂefﬂMdtbﬁeﬁlﬁ% and

and cooled to \rAé?Tehe'}B-.gr%tei”cﬁold Caﬁ:(]ﬁ?ﬂual CSF for five minutes. he cooled

69 - brown solid was se arated
solid was coI | brada wa/mﬂnsqqﬁme%rirarﬁﬁmwm ne mm m'iﬁr"als

sol ution of t hh%;BPUd% SQBBanB’dBQEQW Cmaghd s N (m-lmoocacmlsi 1Qﬂ1sﬂtﬁumts,
pl aced in a hi essure, n| ckel cat al

was added, the é‘é‘ﬁ'%s é@&ﬂ’e?%“)lﬂ fas?%ﬂedbﬁﬂanhyﬁsa gd% ks *'ﬁ‘f‘r‘%ﬁ{-ﬁ%gd in
until the p;[@sg,wcfglms'ce-blmﬁe?&d Th%ﬂilﬁ;&nl calcshtaiimihglevi cetwas x(3,5-

t d h b
of "' the cont ERARRRIEEITEEAERTOEEN P iqTASe (REEE Mper Forpr e diffies.
cat aIt g)st (Rgﬁo\r/\aclbm;tr [pmotdxgraphel ?velret Gdezwnefdthesipesterios isunfiaas yof othe
i gni n
g ;gd.qe%heg & gn? wkpe Hsj(etrd(’jattt.ﬁed%tgéﬁg 2 Ry “‘daﬁ%éé’dv@fég at

was recrystall ° orm esl re product
1.0 mol) in 2§a%’ly| etmss-sechanpue i@vel prepingti an compqﬁer-baeqd image

% S’ellllgo;rj: n0I| a?.(}fear &NIH Image PENEPPYrangl bvdid artifacts dul\TH to edema,
the damaged area was calculated by subtracting the area of the
normal tissue in the hemisphere ipsilateral to the stroke from
the area of the hemisphere contralateral to the st_'roke, by the
method of Swanson et al. , "A Semiautomated Method for Measuring

20 Brain Infarct Volume“,- J. Cereb. Blood Flow Metabol. 10:290-93

'~ (1990), the disclosure of which is hereby incorporated by
reference. The total volume of infarction was oalculated by
summatlon of the damaged volume of the brain slices.

The cauterlzatlon of the distal portion of the right MCA

25"'with bilateral temporary CCA occlusion consistently. produced a

' "well-recognized cortical infarct in the right MCA territory of
each test animal. There was an apparent uniformity in the
distribution of the damaged area as measured by TTC staining in
'each group, as shown in Figure 1. '

30 In Figure 1, the distribution of the cross-sectional
infarct area at representative levels along the rostrocaudal
axis was measured from the interaural line in non-treated
animals and in animals treated with 10 mg/kg of 3,4-dihydro-5-
['4-(1-piperidiny1)-butoxy]-l(zﬂ)-isoquinolinone. The area of

35 damage was expressed as mean *+ standard deviation. Significant

' __differences between the 10 mg-treated group and the control

group were indicated ('p<0.02, 'p<0.01, 'p<0.001). The 5 mg/kc

"'f‘"f."_"‘and 20 mg/kg curves fell approximately halfway between the

"c_:ontrol and the 10 mg/kg curves, whereas the 40 mg/kg curve was

40 close to the control. The 5, 20 and 40 mg/kg curves were

. omitted for clarity.

PARP inhibition led to a significant decrease in the
damaged volume in the 5 mg/kg-treated group (106.7 + 23.2 mm’,



As Exanpl e WO 99/1P@5Exanpl e 11: Approximate | Cferr] Data foPCHES28/1828P
Conpounds The 1C50 of with respect to PARP inhibition was
det ermi ned® Dp<PePOddvethe 1O MBIKATIRALEPAFOUR ELA ubithd Goft MY egP<0-001),

L 22{2”2%23% ggggrtﬂ%REof Y PR -evit gered Gotrougy slpmng,. 2I\/[&2L , gas_o mhgl | pue. 0Ihe
s,set up on.ce in a vo 0 A Cr e
consi sting 0P°I‘Bgﬁ1\%%ﬂti°s&ﬂ@? %@fﬁoﬁr‘i“?ﬂ\*%@dﬁ[ é?r? "@8 nﬁ*% &§§§ aif
TSCI , 0.1 ngé&brgtsbdr rAsngneser i1 BbAndar@actevidteiions a Thengignif bean¢er of
mnutes in, 15% roqe i | s 7l C 3
(3H] ni coti naﬁi’% ere%aéﬁesmb%wf%%lu%r%g{pl dé&% 43%%%%?5}191%%@?%}6?%@} rsﬁ of
" PARP 35 enhaywariaace VE@NOIA) ctatiavedt bynSwident’ 8ofpsesds §oF péndividual

tested. The ' > initiated by incubating the m xture
- 70 - E%gﬁ:’éat&"i%g‘[@%fr]c After, 15 m nutes_incubation, th%reaction
was terminated BhReX®iWRF 508 Frondficant fA1fterenrs %l?g%wﬁﬁrﬁl)t e control

trichloroacehing atdl 4 hRgpkgctpehtea fgrd®ms (ess! 6ansieysedmm?)ant cHewghass
fiber filter (Packard Unifilter-G:/ B), and washe three tines_w
cthanol | AREF HETR FIGRVEREANY A ERRFEREEY R GAEER PRy TalSUBParReRksd
by scintiibagroupcand ithe 10 mg/kdstirenttdie J¥Rkp agsey. de¢r apddbebween the
ggﬁ;gﬁhgate o %&?kg-t¥%€%§%&§?@§¥fQkﬁk?ﬁg E8rm&?ﬁgLQEEQWEQQgQBEgPTﬁgﬁl01),
0. 20 as shown in Figurg 2.
.In Figure 2, the effect of intraperitoneal administration
of 3,4-dihydro-54[4—(1—piperidinyl)—butoxy]—l(ZH)-
20 isogquinolinone on the infarct volume was depicted graphically.
The volumes of infarct were expfessed as mean + standard
deviation. Significant differénces between the treated groups
and the control group were indicated ('p<0.01, ~'p<0.001). It
~ is:not clear why a high dose (40 mg/kg) of the PARP inhibitor,
- 25 3,4-dihydro-5-{4-(1-piperidinyl)-butoxy]-1(2H)-isoquinolinone,
was less neuroprotective. The U-shaped dose-response curve may
suggest dual effects of the compound.
However, overall, the in vivo administration of the
inhibitor led to a substantial reduction in infarct volume in
30 the focal cerebral ischemia model in the rat. This result
indicated that the activation of PARP plays an important role
in the pathogenesis of brain damage in cerebral ischemia.
The values of arterial blood gases (PaO,, PaCO, and pH)
were within the physiological range in the control and treated
. 35 groups with no significant differenceé in these parameters
~among the five groups, as shown below in Table 2. A "steady
state" MABP was taken following completion of the surgical
- preparation, justﬂprior‘ﬁo occlusion; an "ischemia" MABP was
- taken as the average MABP during occlusion. See Table III
~ 40 -below: |
IABLE IIT
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MABP (mm Hg)
Pao. Paco: pH Steady Ischemia
fmm Hp} T (mm Hnj State
Control 125+21 | 38.6 7.33 79+14 | 91+137
group (n=4) + 4.6 + 0.05
5 mg/kg- | 126+20 38.0 7.36 78+ 5 | 91+12"
treated + 2.8 + 0.02
group (n=7)
10 mg/kg- 125+16 39.3 7.34 80+ 9 90+14" |
treated + 5.2 + 0.03
group (n=7)
20 mg/kg- 122+14 41.3 7.35 79+10 | 91+120
treated + 2.8 + 0.23 -
group (n=7)
40 mg/kg- 137+17 39.5 7.33 78+ 4 88+12
treated + 4.7 + 0.24
group (n=7) : “

W Significantly dlfferent from the steady state value, p<0.05.
= Slgnlflcantly different from the steady state value,
p<0.01.
There wWere no significant differences in any physiological
parameter, including mean arterial blood pressure (MABP), prior
to MCA and CCA occlusion among the five groups. Although MABP
was significantly elevated following occlusion in all five
groups, there were no significant differences in MABP during
the occlusion period among the groups.

Since the blood flow values obtained from the laser
doppler were in arbitrary units, only percent changes from the
baseline (prior to occlusion) were reported. Right MCA and
bilateral CCA occlusion produced a significant decrease in
relative blood flow in the right parietal cortex to 20.8 + 7.7
% of the baseline in the control group (n=5), 18.7 #+ 7.4 % in
the 5 mg/kg-treated group (n=7), 21.4 + 7.7 % in the 10 mg/kg-
treated group (n=7) and 19.3 * 11.2 % in the 40 mg/kg-treated
group (n=7). There were no significant differences in the
blood flow response to occlusion among the four groups. In
addition, blood flow showed no significant changes throughout

" the entire occlusion period in any group.

Following release of the carotid occlusions, a good

t'feCovery of blood flow (sometimes hyperemia) was observed in

" 45

‘the right MCA territory of all animals. Reperfusion of the
‘ischemic tissue . resulted in the formation of NO and
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peroxynitrite, in addition to oxygen-derived free radicals.
211 of these radicals have been shown to cause DNA strand
breaks and to activate PARP.

This example provided evidence that the related compounds
of the present invention are effective in inhibiting PARP
activity. '

Example 13: Assay for Neuroprotective Effects on Focal
Cerebral Ischemia in Rats

Focal cerebral ischemia experiments are performed using
male Wistar rats weighing 250 - 300 g, which are anesthetized
with 4% halothane. Anesthesia is maintained with 1.0-1.5%
halothane until the end of surgery. The animals are installed
in a warm environment to avoid a decrease in body temperature

- during surgery.

An anterior midline cervical incision is made. The right
common carotid artery (CCA)‘is exposed and isolated from the
vagus nerve. A silk suture is placed and tied around the CCA
in proximity to the heart. The external carotid artery (ECA)

“is then exposed and ligated with a silk suture. A puncture is

made in the CCA and a small catheter (PE 10, Ulrich & Co.,
St-Gallen, Switzerland) is gently advanced td the lumen of the
internal carotid artery (ICA). The pterygopalatine artery is
not occluded. The catheter is tied in place with a silk
suture. Then, a 4-0 nylon suture (Braun Medical, Crissier,
Switzerland) is introduced into the catheter lumen and is
pushed until the tip blocks the anterior cerebral artery. The
length of catheter into the ICA is approximately 19 mm from the

- origin of the ECA. The suture is maintained in this position

35

40

by occlusion of the catheter with heat. One cm of catheter and
nylon suture are left protruding so that the suture can be

“withdrawn to allow reperfusion. The skin incision is then

closed with wound clips.

The animals are maintained in a warm environment during
recovery from anesthesia. Two hours later, the animals are re-
anesthetized, the clips are discarded, and the wound is

 re-opened. The catheter is cut, and the suture is pulled out.

The catheter is then obturated again by heat, and wound clips
are placed on the wound. The animals are allowed to survive
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for 24 hours with free access to food and water. The rats are
then sacrificed with €O, and decapitated. '
The brains are immediately removed, frozen on dry ice and
stored at -80°C. The brains are then cut in 0.02 mm-thick
sections in a cryocut at -19°C, selecting one of every 20
sections for further examination. The selected sections are
stained with cresyl violet according to the Nissl procedure.
Each stained section is examined under a light microscope, and
the regional infarct area is determined according to the
presence of cells with morphological changes.
, Various doses of the compounds of the invention are tested
in this model. The compounds are administered in either a
single dose or a series of multiple doses, i.p. or i.v., at
different times, both before or after the onset of ischemia.
Compounds of the invention are found to provide protection from
ischemia in the range of about 20 to 80%.

Example 14: Effects on Heart Ischemia/Reperfusion
Injury in Rats .

Female Sprague-Dawley rats, each weighing about 300-350 g
are anesthetized with intraperitoneal ketamine at a dose of 150
mg/kg. The rats are endotrachealiy intubated and ventilated
with oxygen-enriched room air wusing a Harvard rodent
veﬁ;ilator. Polyethylene catheters inserted into the carotid
artery and the femoral vein are used for artery blood pressure
monitoring and fluid administration respectively. Arterial pcCo,
is maintained between 35 and 45mm Hg by adjusting the
respirator rate. The rat chests are opened by median
sternotomy, the pericardium is incised, and the hearts are
cradled with a latex membrane tent. Hemodynamic data are
obtained at baseline after at least a 15-minute stabilization
‘period following the end of the surgical operation. The LAD
_(left anterior descendlng) coronary artery is ligated for 40

_mlnutes, and then re-perfused for 120 minutes. After 120

;mlnutes’ reperfu51on, the LAD artery is re-occluded and a 0.1
f ml bolus of monastral blue dye is injected into the left atrium
__to determlne the 1schem1c risk region.

The hearts are then arrested with potassium chlcrlde and
cut lnto five 2-3 mm thick transverse slices. Each slice is
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weighed and incubated in a 1% solution of trimethyltetrazolium
chloride to visualize the infarcted myocardium located within
the risk region. Infarct size is calculated by summing the
values for each left ventriculér slice and is further expressed
as a fraction of the risk region of the left ventricle.
Various doses of the compounds of the invention are tested
in this model. The compounds are given either in a single dose
or a series of multiple doses, i.p. or i.v., at different
times, both before or ‘after the onset of ischemia. The
compounds of the invention are found to have
ischemia/reperfusion injury protection in the range of 10 to 40
percent. Therefore, they protect against ischemia-induced
degeneration of rat hippocampal neurons in vitro._

Example 15: Retinal Ischemia Protection

A patient just diagnosed with acute retinal ischemia is
immediately administered parenterally, either by intermittent
or continuous intravenous administration, a compound of formula
I, II, III, IV, V, VI, VII, or VIII, either as a single dose or
a series of divided doses of the compound. After this initial
treatment, and dependihg on the patient’s presenting

. neurological symptoms, the patient optionally may receive the
. same or a different compound of the invention in the form of

- another parenteral dose. It is expected by the inventors that

30

35

significant prevention of neural tissue damage would ensue and
that the patient’s neurological symptoms would considerably
lessen due to the administration of the compound, leaving fewer

ireeidual neurological effects post-stroke. In addition, it is

expected that the re-occurrence of retinal ischemia would be
prevented or reduced.

- Example 16: Treatment of Retinal Ischemia

40

A patient has just been diagnosed .with acute retinal

jéechemia. Immediately, a physician or a nurse parenterally

a@ministers a compound of formula I, II, III, IV, V, VI, VII,
or VIII, either as a single dose or as a series of divided

';dpses. The patient also receives the same or a different PARP

inhibitor by intermittent or continuous administration via

“implantation of a biocompatible, biodegradable polymeric matrix
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delivery system comprising a compound of formula I, II, 11,
IV, Vv, VI, VII, or VIII, or via a subdural pump inserted to
administer the compound directly to the infarct area of the
brain. It is expected by the inventors that the patient would
awaken from the coma more quickly than if the compound of the
invention were not administered. The treatment is also
expected to reduce the severity of the patient’s residual
neurological symptoms. In addition, it is expected that re-
occurrence of retinal ischemia would be reduced.

N

Example 17: vascular Stroke Protection

»

A patient just diagnosed with acute vascular stroke is
immediately administered parenterally, either by intermittent
or centinuous intfavenous adninistration, a compound of formula
I, 11, 111, IV, V, VI, VII, or VIII, either as a single dose or

‘a series of divided doses of the compound. After this initial

treatment, and depending on the patient’s presenting
neurological symptoms, the patient optionally may receive the
same or a different compound of the invention in the form of
another parenteral dose. It is expected by the inventors that
significant prevention of neural tissue damage would ensue and
that the patient’s neurological symptoms would considerably
lessen due to the administration of the compound, leaving fewer

.residual neurological effects post-stroke. In addition, it is

expected that the re-occurrence of vascular stroke would be
prevented or reduced.

Example 18: Treatment of Vascular Stroke

A patient has Jjust been diagnosed with acute multiple
vascular strokes and is comatose. Immediately, a physician or
a nurse parenterally administers a compound of formula I, II,

- I1x, 1v, Vv, Vi, Vii, or VIII,'either as a single dose or as a

40

series of divided doses. Due to the comatose state of the

.patient, the patient also receives the same or a different PARP
" inhibitor by intermittent or continuous administration via

implantation of a biocompatible, biodegradable polymeric matrix

.’ ‘delivery system comprising a compound of formula I, II, III,

IV, VvV, VI, VII, or VIII, or via a subdural pump inserted to
administer the compound directly to the infarct area of the
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brain. It is expected by the inventors that the patient would
awaken from the coma more quickly than if the compound of the
invention were not administered. The treatment is also
expected to reduce the severity of the patient’s residual
neurological symptoms. In addition, it is expected that re-
occurrence of vascular stroke would be reduced.

Example 19: Preventing Cardiac Reperfusion Injury
A patient is diagnosed with life-threatening

cardiomyopathy and requires a heart transplant. Until a donor
heart is found, the patient is maintained on Extra Corpo}eal
Oxygenation Monitoring (ECMO) . ' ’

A donor heart is then located, and the patient undergoes
a surgical transplant procedure, during which the patient is
placed on a heart-lung pump. The patient receives a compound
of the invention intracardiac within a specified period of time
prior to re-routing his or her circulation from the heart-lung
pﬁmp to his or her new heart, thus preventing cardiac
reperfusion injury as the new heart begins to beat
iﬁéépendently of the.external_heart-lung punp.

Example 20: Septic Shock Assay
Groups of 10 C57/BL male mice weighing 18 to 20 g were
administered a test compound, l-carboxynaphthalene-1-

carboxamide at the doses of 60, 20, 6 and 2 mg/kg, daily, by

intraperitoneal (IP) injection for three consecutive days.

Each animal was first challenged with lipopolysaccharide (LPS,
from E. Coli, LD.., of 20 mg/animal IV) plus galactosamine (20
mg/animal IV). The first.dose of test compound in a suitable
vehicle was given 30 minutes after challenge, and the second
and third doses were given 24 hours later on day 2 and day 3

réspectivély, with only the surviving animals receiving the

éegond or third dose of the test compound. Mortality was

N fégorded every 12 hours after challenge for the three-day

q“fﬁééting period. 1-Carboxy-naphthalene-l-carboxamide provided

ia'protection against mortality from septic shock of about 40%.

" Based on these results, other compounds of the invention are

"ékpected to provide a protection against mortality exceeding

"about 35%.
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Example 21: Inhibition of PARP activity
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s;40fExamgle 26

A patient has Jjust been diagnosed with a disorder
requiring the administration of a PARP inhibitor. A physician
or a nurse parenterally administers a compound of formula I,

1r, 111, IV, VvV, VI, Vi, or VIII, either as a single dose or as
a series of divided doses. The patient may receive the same or
a different PARP inhibitor by intermittent or continuous
administration via implantation of a biocompatible,
biodegradable polymeric matrix delivery system comprising a
compound of formula I, II, III, IV, V, VI, VII, or VIII, or~yia
a subdural pump inserted to administer the compound directly to
the desired treatment location. It would be expected that the
treatment would alleviate the disorder, either in part or in
its entirety and that no further occurrences of the disorder
would develop.

Example 22: _

A treatment such as that described in Example 21 wherein
the patient is diagnosed_with a peripheral neuropathy caused by
physical injury or a disease state.

Example 23 _

A treatment such as that described in Example 21 wherein
the patient is diagnosed with GuillainQBarre sYndrome.
Example 24

A treatment such as that described in Example 21 wherein
the patient is diagnosed with traumatic brain injury.

Example 25

A treatment such as that described in Example 21 wherein
the'patient is diagnosed with physical damage to the spinal
cord.

A treatment such as that described in Example 21 wherein
the patient is dlagnosed with stroke associated with brain

- damage.
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Example 27
A treatment such as

the patient is diagnosed

Example 28
A treatment such as

the patient is diagnosed

Example 29 _
A treatment such as

the patient is diagnosed

Example 30
--A treatment such as

the patient is diagnosed

Example 31
A treatment such as

‘the pétient is diagnosed

" A treatment such as
the patient is diagnosed
to neurodegeneration.

Exanmple 33
A treatment such as

the patient is diagnosed

Exanple 34
A treatment such as
the patient is diagnosed

Example 35
- A treatment such as
the patient is diagnosed

*'ﬁxamgle 36

A treatment such as

PCT/US98/18189

that described in Example 21 wherein
with focal ischemia.

that described in Example 21 wherein
with global ischemia.

that described in Example 21 wherein
with reperfusion injury. S

»

that described in Examplé 21 wherein
with a demyelinating disease.

that described in Example 21 wherein
with multiple sclerosis.

that described in Example 21 wherein
with a neurological disorder relating

that described in Example 21 wherein
with Alzheimer’s Disease.

that described in Example 21 wherein
with Parkinson’s Disease.

that described in Example 21 wherein
with amyotrophic lateral sclerosis.

that described in Example 21 wherein



[err]

WO 99/11645 PCT/US98/18189

5

10

15

20

25

30

- 35

.40

the patient is diagnosed with a cardiovascular disease.

Example 37
A treatment such as that described in Example 21 wherein

the patient is diagnosed with angina pectoris.

Example 38
A treatment such as that described in Example 21 wherein

the patient is diagnosed with myocardial infarction.

Example 39 ' BN

A treatment such as that described in Example 21 wherein
the patient is diagnosed with cardiovascular tissue damage
related to PARP activation. | .

Example 40: In vitro Radiosensitization
The human pfostate cancer cell line, PC-3s, were plated in
6 well dishes and grown at monolayer cultures in RPMI1640
supplemented with 10% FCS. The cells are maintained at 37°C in
5% CO, and 95% air. The cells were exposed to a dose response
(0.1 mM to 0.1 uM) of 3 different PARP inhibitors of Formula I,
Ir, 111, IV, V, VI, VII, or VIII disclosed herein'prior to
irradiation at one sublethél dose level. For all treatment
groups, the six well plates were exposed at room temperature in
a Seifert 250kV/15mA irradiator with a 0.5 mm Cu/l mm. Cell
-viability was examined by exclusion of 0.4% trypan blue. Dye
-exclusion was assessed visually by microscopy and viable cell
number was calculated by subtracting the number of cells from
. the viable cell number and dividing by the total number of
cells. Cell proliferation rates were calculated by the amount
of “H-thymidine incorporation post-irradiation. The PARP
inhibitors show radiosensitization of the cells.

‘Example 41 In vivo Radiosensitization.

Before undergoing radiation therapy to treat cancer, a

patient is administered an effective amount of a compound or a
'_pharmaceutical .composition of the present invention. The
compound or pharmaceutical composition acts as a

radiosensitizer and making the tumor more susceptible to
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conpounds of thg |nyentH9n Exanpl e 12: . Neuroprotective Effect of
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- 76 - Focal cerebral ischem a was produced by cauterization

f h MCA I
?enpor;rs ngﬁ%ﬂ&%;r§¥rd arg%%gggggﬁ&éﬁ%%%régﬁgﬂﬂ%_ﬁ%§€$§%géﬁeﬁﬁats for 90

mnutes. Al procedures perf t he

Uni versity | nsti t (Rumal fAhrﬁbllaﬁér BhneeldsusatcHepulakion ﬂ%ﬂl)mnger (94239
of Pennsyhyaja. Ad YPrleed 47 regd?é:? dg(ﬂwﬂhtr&edlaﬁoaﬁéotﬁéno&ahasé £6 0Tow

Charl es River vere used in thi's stu he animal s fasted overn

with free  SerRExMediym: e EFﬁéPchHh¥§%ﬂﬁiﬁ%%ﬂlpPBBQ&Gﬂ@“S escrlh%% in

hogr Slgr ' 0; ktxad\éiéﬁgcl HE' grl,. ,va:wwalarrn@ah% ]R_Qeé com'aF Qb. 3@1%32551”9( Kdi95) .
n ny .

7.
conpound, %u@%ﬂiﬂ%r%fSDPgM(igg wupplemented w1tg 0. ov1ne calf serum
pi peridi nyl) stitmed - 1(1Hd -dSOXB!i 4108 | freseted &aDEQ ¥or 1weasys witdhSERé VEARP

'n dimet hX| SUH lggr(ggsgormsullgg f S?gl C%ItIOIr IV v, Vi, VII, or VIII as
disclosed herein. The control cells are treated with and
without the solvent used to administer the PARP inhibitor. The
untreated o0ld and young control cells are ‘tested for
comparison. RNA is prepared from the treated and control cells

20 according to the techniques described in PCT Publication No.
96/13610 and Northern blotting is conducted. Probes specific
- for senescence-related genes are analyzed, and treated and
control cells compared. In analyzing the results, the lowest
level of gene expression is arbitrarily set at 1 to provide a
25 bagis for comparison. Three genes particularly relevant to
- age~related chahges in thé ékin.ére collagen, collagenase and
-elastin. West, .Arch. Derm. 130:87-95 (1994). Elastin
~expression of the cells treated with the PARP inhibitor of
Formula I, II, 111, IV, V, VI, VII, or VIII is significantly
30 increased in comparison with the control cells. Elastin
expression is significantly higher in young cells compared to
senescent cells, and thus treatment with the PARP inhibitor of
Formula I, II, III, IV, V, VI, VII, or VIII causes elastin
expression levels in senescent cells to change to levels
35-'similar to those found in much younger cells. Similarly, a
beneficial effect is seen in collagenase and collagen
expression with treatment with the PARP inhibitors of Formula

I, II, III, IV, V, VI, VII, or VIII.

40 ‘Example 43 9  Measuring Altered Gene Expression
e Protein in Senescent Cells

Approximately 105 BJ cells, at PDL 95-100 are plated and
grown in 15 cm -dishes. The growth medium is DMEM/199
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Radi omet er, ppsGop&Aadtien D&Jmﬂe)d Wwithrinbd% blstmdxmam:pl elslweke roispeetific

30 m nut e lila Vs AERYS! Olpoud® 1 pr, JF° ﬁ&ag Eob9 VU Bmilrcially

posi tioned i n3® - fPRREE A ar|g i -nci sion
bet ween the r lagianlla?dm aAntibodynsblet honist 62 : éiatoerirld-lufalm-t orschemn) ubs vadded

made. Usipg @4 ¢ gé‘éf‘isdéh&' tﬁanﬁﬁ%d xﬁﬁ‘a&‘%&hf%' '1“%,011’51:3 nmé’UEéns

hol e Was prepare OVer the cortex supp i‘ed e r MCA,
| ateral to tharsagringedsyande wafhexd nﬁft}"zﬁﬁla[tlf“@st hUlEBrW ASLE‘Eﬁ"éndarY

The dura mat e @Ahdiy Nidbd gt PORGusaYe§G el enkePlith a Eﬁé’elﬁetﬂg iakeaded

to position th b
e P ow proba e ari of ot of 5 soufEioh? ShnbiHiAY % IE5es aun
51 mm fiber g’ﬁt@cm ¢b CaRbalihewashdspiesealsé 0 ante bomlono Bf NB'It heeagent

e a1 DULL NGBS, SeALCERTRYL B Qe S S 0k EE o,

m crovascul ar adenabtfédvcohorimetirjballypar iFemal semamwm—emwﬁmeugepes -

moni t or ed “‘tgﬁgféaﬁﬂFi;“ﬁ%fﬁaégnftﬁ?ﬂEEggmégl L, éﬂ&”lnégyféroy amma ==

and Peri fl ux t OC Focal cere

i schem a was mnxﬂﬁnﬁ5©9n§a9§éﬂﬁz&?a§¥3§ with hehei BARP ganditsten @ﬁeFormula
ri-ght MCA witly blifterﬁxteworafy VI,COMPN o2 OFiflI Akl YméKTlbreacldisd Okhe
by the proggdggzéqts show a decrease in interferon gamma expression with no
observable change in the expression levels of the other three
gens, demonstrating that the PARP inhibitors of Formula I, II,
III, IV, vV, VI, VII, or VIII can alter senescence-specific gene
expression. '
30
Example 44 Extending or Increasing Proliferative
Capacity and Lifespan of Cells

To demonstrate the effectiveness of the present method for
extending the proliferative capacity and lifespan of cells,

35 human fibroblast cells lines . (either W138 at Population
. Doubling (PDL) 23 or BJ cells at PDL 71) are thawed and plated
on T75 flasks and allowed to grow in normal medium (DMEM/M199

- plus 10% bovine calf serum) for about a week, at which time the

' “cells are confluent, and the cultures are therefor ready to be

- 40 subdivided. At the time of subdivision, the media is
. . aspirated, and the cells rinsed with phosphate buffer saline
- (PBS) and then trypsinized. The cells are counted with a
Coulter counter and plated at a density of 10" cells per cm" in
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hol e was covefje t Rfa ngnﬁl%rfle‘:% &%C%O%Frﬁiffg?m Sﬁ‘ e vvound f@o ' 3-nB
sut ured to rrewhniehnappears Beagtheantheatlifesparhiof ttte melhbs and treatment
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wounds wer e snmleﬁera@meama@aﬁlﬁn foft el ceilen ) Tas cellgptEgpted Wlth 1
applied to thgyWeURHASYEQ1PERMAN! diVik(d iPfeer dOCdaysanAsthtiurelas
di scontinued, and the animal was returned to his cage after awakening.
Wat er and food weie allowed ad |ibitum 40 Two hours after MCA
occl usi on, thexagphel gswere gicw@idbgrttcect BASEEHPaEe8s0bft IFoRARR i Dhi DIt orII,
as in thezoe-treatnent. Twentw,- faayr vy smnfvErT Mid decénscotonsheicktion
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sodi um (150 5 e
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artificial CSemnesthetiasedi nutetthThe mmerlt@naah wast Q henmgddﬁg one§opAdum
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(RBM 4000C, - ‘ASl- Instrunents, Var 1 M chi : The, brai n slic
were i nc@mteddei RE| Fhendaha escfﬁﬂ‘f"e‘i’ eﬂerve§ala dls%ﬁﬁﬁld?‘?n fAg>=7 3% ong
2,3, 5- nerve segment and closing with four loose ligatures at a 1.0-

1.5-mm, followed by implanting of an intrathecal catheter and
inserting of a gentamicin sulfate-flushed polyethylene (PE-10)
tube into the subarachnoid space through an incision at the
30 cisterna magna. The caudal end of the catheter is gently
threaded to the lumbar enlargement and the rostral end is
_sécured with dental cement to a screw embedded in the skull and
the skin wound is closed with wound clips.
Thermal hyperalgesia to rédiant heat is assessed by using
35 a paw-withdrawal test. The rat is placed in a plastié cylinder
on a 3-mm thick glass plate with a radiant heat source from a
projection bulb placed-direétly under the plantar surface of
the rat’s hindpaw. The paw-withdrawal latency is defined as
"the time elapsed from the onset of radiant heat stimulation to
40 withdrawal of the rat’/s hindpaw.
| Mechanical hyperalgesia is assessed by placing the rat in
a cage with a bottom made of perforated metal sheet with many
'small square holes. Duration of paw-withdrawal is recorded
after pricking the mid-plantar surface of the rat’s hindpaw
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conpared to the control” group (165.2 + 34.0 mm n The data are
expressed aWah¥4Hé4%rr] standard devi ation. The significance J&CT/USI8/18189
di f f er encess bgkeweaa igi-oups was determ ned usi ng an analysis of 10 vari ance-

(ANOVA) followed by Student's t-test_for indiviqual conpartsons.—
There was no signi #‘can?’ cﬁ?r?%?‘gﬁ%eoge?%%{r%‘q?hg'controI and the 40

ng/ kg-treated group (135.6 [err] 44.8 mmjerr]). However, Jylu'ﬂ'mmmn,”"’
significant differences between the 5 ng/kg-treated 15 grouf

ng/ kg-treated group (p<0.02), and between m? 10 ng/ kg-treat ed gfoup *
and the 40 ng/ kg-treated group (p<O 04 as g?own in Figure 2.

In Figure 2, the effect of intraperitone inigtration of

3, 4-di hydro-5-[ 4- (| - pi peri di nyl ) - bdfte : Q_ L S®

infarct volune was depicted graphicall umes of infarct were
expressed as nean + standard devi i

the treated groups and t he cont'

Reat ed ( p<0. OL,

"p<0.001). It  is not clear why a hi 9 ng/ kg) of the PARP

i nhi bitor, 25 _
3,4-dihydro-5-[4-(|-pipefidinyI)-butoxy)-l(ZﬁP-isoquinoJinone, - was | ess
neur oprotective. The U shaped dose-response ‘turve nay - suggest dual

effects of,h 0 S ral he AV
adm ni str a%'|Bo%%f%ﬁgg%aﬁe%ﬁlbﬁatloﬂprgéeg gtg\ﬁgu s%%%n‘t&'f alhyraelﬁt]ééét)'i OﬁrPﬁrug, °r
i nfarct vol undixturss tthereesl WeetBidl ischemia nodel in the rat. This
resul t | ndi cated {hah1karaald, vl dbobARPCOERY S At éber bahl,! A, o,
in the pathogenesis of brain damage in cerebral ischeni a. he

val ues of arterial bl ood"Rase8T( 5%6)2, PaC2 and .pH) were within the

physi ol ogi cal ranges iis tN®,RONt OR,, aBR,J réatrRY; 35 groups with no

significant _differences (';(n éheseﬁﬁr-a.rreters anong the five groups, as
shown bel ow’in Tabl%® ** " teaﬁy 117 state" MABP was taken follow ng

conpl etion of the SWris MR,e; O, pBep&RIR.0N, CFOst apbood,t cGRag+CRon; an

"ischem all MABP was -&pker 3% dhegayer age .MABP during occl usion. See
Table [11 40 -bel ow - (ERS (R Y2 288, - TABLE |11
- 80 - - .. . Ry Ry Rz, Ry, Rs, Re;, Ry, Re, Rygy Riz; Riz, Ryq, OX Rys
_are independently: hydrogen, halo, alkylhalo,
20 hydroxy, C,-C, straight or branched chain alkyl,

C,-C, straight or branched chain alkenyl group,
C,-Cs cycloalkyl, Cs-C, cycloalkenyl, aryl,
amino, alkylamino, nitro, nitroso, carboxy, or
aralkyl;
25 R, is hydrogen, hydroxy, C;~C, straight or branched chain
) alkyl, C,-Cy straight or branched chain alkenyl group,
C,-Cs cycloalkyl, Cs-C, cycloalkenyl, aryl, amino,
alkylamino, carboxy, or aralkyl;
R;; or Ry are independently: hydrogen, halo, alkylhalo,
30 hydroxy, C,-C, straight or branched chain alkyl, C,-C,
straight or branched chain alkenyl group, C;~Cs
cycloalkyl, Cs~Cq cycleoalkenyl, aryl, amino,
. alkylamino, carboxy, or aralkyl; and
wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and
35 aralkyl Igroups are independently substituted with one or more
- substituent(s) selected from the group consisting of GC;-GC,
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were no si gni FRradft 2 EP‘FP enc %E % 6g| ?llﬁ%ng%‘rgjégét gheno “and
i ncl udi ng nedsenzykoxgl  Bhdowiphedhe epx(mmﬁﬂ)’ thatowhen ¥ JM:ACqurCX;ﬁHa and
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el evat ed fol |‘f5"3ue{ﬁ§ J(i%c uglgggiignbaﬁdt grlot?rr)‘g\/\@tzI’lergg‘awféi ﬁ Arye H, then
signi ficarks dXfisrmate®.in MABP during t he occl usi on period armng t he™
groups. 30 Since the blood flow values obtained frromthe |aser
doppler were in arbitrary units, only percent changes fromthe basel i ne
(prior to occlusi o) V\B‘Iréel‘ eFempeynd ngh? REA ahd WheredperSpigcscompound
occl usion produced a significant decrease in relative blood flow in the
right parietal cortex to 20.8 + 7.7 35 %of the baseline in the control
group (n=5), 18.7.[err] 7.4 %in the 5 ng/kg-treated group (n=7), 21.4 +

~

7.7 %in the 10 ny/ kg- treated group (n=7) and 19.3 + 11.2 %in the 40
ng/ kg-treated group (n=7). There were no significant differences in
t he bl ood fl ow response to occl usion anong the four groups. In 40

addition, blood flow showed no significant changes throughout

* [+ L L] S *
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the entire occlusion period in any group. Fol |l owi ng rel ease of the
caroti d ocowQa®pnds a good recovery of blood flow (soneti nBST/HSPRISAEA a)

was observed in the right MCA terrigory of all anigmls. Regerfu5|on of
the 45 ischemic tissue fesulted in |the fornatlo of

- 81 - 5 per oy sm to o _ % naadi cal s.
Al'l of these radical t o, ycause trdnd and to
activate PARP. exanpl eNpr oy ded eV|de ce Y hat at ed
conpounds of the prgesert i i are effectisg i inhibi PARP 10
activity. Exanpl e gur opr ot ect Ef f ect § Foca
Cerebral Ischema in Rat gerepral is6 1 a ,expergents are

performed using 15 male star rats melghlng 250 - 300 g, which are
anest heti zed i
hal ot hane unti |
environnent to a
An anterior mdli S
artery (CCA) is expg

is placed and tied ato®
external carotid artd
suture. A puncture is
Urich & Co.

t he |nterna
occl uded. The
4-0 nylon suture
into the catheter
cerebral ar?ei§: Ths
mm fromthe origi

* [ L M s *
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by occl usi QP %/i gg catheter with heat. One cm of catheter and 35 nél on
suture are 18 i) truding so that the suture can be wi t hdPGRPSPH1818P ow
reper f usi os. The3 ski nThaceeitppund feclain| bsedherehnwsuig &.i ps. o
The aninmals are maintained in a warm environment during recovery from
anesthesia. Two hours later, the animals_are re- 40 anesthetized, the

clips are discardbd,~ Eh& cpBPABDAJCL | glaim L, gpaREginTRaig FABPOMNGs hag an

and the suturge;s Qﬁ”idoouim orTheowatheiel i S niias wiHgr @ﬂymepnrbbose)
heat, and woun cI are @I aced on the wound. The ani rral s are all owed

to survive P°1Yme ase in vitro. - 82 - 5 for 24 hours
wth freejaccess to food and water. The rats are then sacrificed with

CO[err] and decapitated The hrains di at el rem)ved
on-dry i co and " & or eling, comBpERE BECTRAR T, fHRERIN b1k FBERune 84 an
mm t hi ck smgoi onf i @52 aM/omxt a’towazg[ efo} C, ipblibdtiimg oo Xy (BDBryikose)

10 sections a on. The sel ected sections are st ai ned
wi th cresyl %‘Fé%lggér ?‘népl'?:?dt he Ni ssl procedure. Each st ai ned
section is exam ned under a |ight mcroscope, and th nal infarct
area is dgigerm ned5accogdbgg‘pbandwe,f farmpseacer of cel l s mumﬂj' ”ﬂ Hm
changes. 15 Vari ous doses of the conmpounds of the |n

in this nodel. The conpounds are adm nistered in either a Si ngI e dose
or. a series of nmultiple doses, i.p gr . at . different tines, both
before or after the onset of |schem ounglg of the invention are

found to provide protection from 20 ischem ai
80% Exanpl e 14: Ef fects dRite

Injury in Rats Femal e Spragug
300-350 g 25 are anesthetized with i
150 ng/ kg. The rats are endot rR.

int e range of about 20 to
1Q esusi on

ich wei ghi ng about

pt am ne at a dose of
:. ack.ventllated W th

1I

20 : .
or a pharmaceutically acceptable salt, hydrate, prodrug, or

mixtures thereof, wherein
Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, O,
NR,;, or CRg;
25 G is NRyRjs, ORy, SRy, Or Ryp;
2 is 0, S, or NRy; ' _
Ry, Rz, Rs, Ry, Rs;, R, Ry, Ry, Or Ry are independently:
- hydrogen, halo, élkyihalo, hydroxy, C,-C; straight or
branched chain alkyl, C,-C, straight or branched chain
"30 alkenyl group, c34c, cycloalkyl, Cs-C; cycloalkenyl,
aryl, amino, alkylamino, nitro, nit_:foso,- carboxy, or
_..aralkyl; ' |
. - Re. 1s hydrogen, hydroxy,' C;=Co straight or branched chain
alkyl - Cp=Cy stralght or branched chain alkenyl group,
35 Ca-jC. cyc;oelkyl Cs-C; cycloalkenyl, aryl, amino,.
| S _alleamino, carboxy, or a__ralk'yl';
| Rn or R, are indepehdéntly: hydrogen, halo, alkylhalo,
hydroxy, C,~Cy straight or branched chain_alkyl, C,-Cy
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ventil ator. I | ene catheters inserted into the carotid
t he fenoral ‘&g?%ﬁ;} used for artery bI ood pressure 30 nmni tor?%%ﬁ@ﬁf%néd
adni ni strat on respecti vetyaighter PEl B P’F]d chad g ke

and 4gmﬂng bydadj ust i ngcyb;c_oalk@qs‘pl r @;er, rgt—,gec1oaI|!t©nyEL8,éI cém_,sld ,?] aam®ino,
opene y nedian st erpo ricardiumis and t he

hearts are cradl ed wi FﬁrﬂXH g%‘ nﬁ# t et .2 %*@ %39’1 c data are 35
obt ai ned at baggétragnagatd mkybasanaeﬂﬁlm oyt koalkigill, i zycﬂ.oalken;yém edyl and

foll owi ng the end f the rgl h f t 0,
descendi ng) cdbhk a9F8§‘§’S 5 gg{iﬂﬁﬂ&é@bﬂ_ EULéQtlgg ted Jdl &E ghie %r more
re- perfusedo osuhﬁﬁltmente(s) seleeted20fromnithe egrqllépeppn§|1§t’$1ﬂ9ne°§AEFs"ca

artery is re- Oﬁéfggﬁwind aclLd, 40 g%lbahkén% mmﬁ%"lb""' bhy&re¥¢1,s nitro,

injected into atriu termne’tHe ischeffic risk re

The hearts ar et¥ hEhugrpuetdy lyj tch‘Eot gE5pdAhEN YT iRKARGRed  chadn %&Xllwecfc‘
2-3 mm thick té@i‘ﬁi@hﬁe 81:4 C%arﬁ@fé"ds'bﬁﬁlhs alkenyl, C,-C, alkoxy, GC»-C,
- 83 - g& i ncubat e 1% sol ution g_[ e or more
trimet hyltetraﬂﬂ‘?{} °xychlﬂﬂ?’b%x¥o Iegﬁx OFY AN nPEY APVBE PR

| ocated w tag nsubstmeuenﬁ(s)egnaepenwe&mm seilzetiel Ealonutheedrbupscansagting

t he val ues far hleft venrlc ean f -

as a fraction 8? ??gﬁ |'e % Lipﬁ%‘? 've dtf']i‘.((g:r e%ﬁ%@{uSéBﬁ}Sﬁﬁgﬁ Ca=Cs
doses of the cstpamgds cdrtheanqhedt icdva ay ealleyﬂ.ed C.~Ci nstnRdghtdedr Ipanched
compounds are ghygh Sy 8 NUBdlesCor, LLed ATkERT Iy SPhExy, ana

doses, i.p. ore oOr t'er” t he onset
of ischeni a. bﬁhéyloxwonpounds of t he |nvent|on are f ound to
have 15 isghgm a/reperfusion injury protection in the range of~16-te-40__

8252?12& ati o-rl;hg[ E]; g'[ ehl p;heéﬁ%"}rﬁm H r%ﬂséqr’?\rtm& ’E‘rg%m i ndu m’,@’m, L”'I””"
Retinal |schenm a Protection 20 A patient just diagnoss I

retinal ischema is i medi ately adm ni stgred parenterally, elther
intermttent”

IIT

25 or a pharmaceutically acceptable salt, hydrate, prodrug, or
mixtures thereof, wh_efein
Y is alkylhalo, alkfl-CO-G, COG, a direct bond, C=0, O,
NR,;;, or CRy;
_ G is NR,;R,¢, OR,, SRy, Or Ry;
30 2 is 0, S, or NRy;
R;, R,, Ris, Ri; Rs, R¢, Ry, Rg, Or Ry, are independently:
' hydrogen, halo, alkylhalo, hydroxy, C,~-C, straight or
" pranched chaln alkyl, C,-Cy stralght or branched chain
alkenyl ‘'group, C3;-Cg cycloalkyl, C;-C, cycloalkenyl,
.35 a.ryl', 'al-nino', alkyiamino, nitro, nitroso, carboxy, or
- N aralkyl; '
R, is hydrogen, hydroxy, C,;-C, straight or branched chain

- 08 ~-
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or continuous intravenous adm ni stration, a conpound of fornmula g
LI, 1V, V, WOIMA6AS or Vi, either as a single dose or a %%Wt%%ﬂ’tf‘ﬁs

di vi ded doses of the compayd, #1e; Stisigitt Gamlordindiieniomarin alkwhyl group,
depending on the patient

patient optionally may ré"éef:?/e‘{i’ %%y;hﬁ’e &SH 'l’Jcrj?%l ﬁi[ké%ﬂgz %Y#h aman:

invention in the form of alkydemires, p@mehoxyal odoae'allklyl;s expected by the

i nventors that CRNt RV ﬁ%&% angggoWolhetyy1hal
ensue and 30 that t#g axlf %Iﬁeeﬁé}g#%?gé % Hr#s ﬁj gigns? der aby atoy
| essen due to the adm n| shyrd;tqm (ﬁz'?hestbmh d°rlb§§nﬁ§ef3eﬁ§ﬁln aﬂ-&é’ldué’e‘cs
neurol ogi cajgeffects postgildipe %ﬁé@@d | éh&$n aﬁkaagil g&%?the:s-c.

re-occurrence of retinal ISC em.a woul d_be prevent ed or

Exanpl e 16:  Treatment GYRRaHaYlisch€mG  cycloallepylp: h3§yJ]'u$t o,
di agnosed with acute retigBtylamiséedadboxyymedi areiky¥; Mwadician or a
nurse parentera adm e a und_ of. f

Vi, VIT, 40 or“’bﬁi’le noAeret ajti‘ Fos PG SY6r L duglop kb, Ayl ana
-doses. The patrlaen:tylalga.fbupsearesmaepeadenarlya slid et tute®ARRPth ome sin grore
by intermtfent G s ad tya v ' ntat i > Qe

) ! g b‘g’ 5‘3& 0 &e%ﬂtseé %91 tRe éPBhB hfsfind of c,-c,

bi oconpati b r1C ma .

- 84 - &y@é]aaﬂwlsyst%ﬂeonm@oaglleﬁr@bhpoumb? f orgdrexyl} |, nitro,
i st nr ¢ o thiEddroddentl ool Ug! pRUFRHE GER&EN  B1ky1, Cp-Co
adm ni ster the Conp oundp fy | arct area of brain.

expected by t h6t|1mdal't"br SOF habrﬁﬁéhsét i e?ha%ul @JlkenX@oakerFlfFom FPtE"?fé’rm C-c,
more qui ckly tRhafkdd ﬂJﬁ&COBHQHBQfﬁ Eéﬁ%ﬁibkﬁyeﬁhdﬂb#@leH%ﬁlng one or more

adm ni st ered. The treat mant al t reduce the severiit

of the pati@fit suhsigy %‘?%’éFlgy%%f%ﬁg ?ﬁm&d T i ¢ %%Slgtmg

expected that & hydmgrf enhalcmf r ayidrralxyilsc haritaroyou e ilfd wogthmetthy 1, 18°,-Ce

Exanpl e 17: Vaseu! Stroke Pratection. A pathenty ) i 3%&8hched

W th acute vas ‘%ﬁoﬁg iliograr{cq’teé; ER%in alkyl A BAEE Wi 45gndl agn che
' chaln alkenyl, C,-C, alkoxy or C,-C, alkenyloxy, phenoxy, and

benzyloxy.

8. A compound of formula IV: HII|I|| |\|I|| III|| Il |II|

25

Iv

30 or ‘a pharmaceutically- ac;‘:eptable salt, hydrate, prodrug, or
mixtures thereof, wherein
¥ is alkflhaio, alkyl-co-G, COG, a direct bond, C=0, O,
NR,;, or CRg;
G is NRyRye, ORs, SRy, OF Ryoj
35 ~ Z is 0, S, or NRy;
Ry, Rs Rs, Ry Rs, Re, Ry, Rey, Rio, Rz, Or Ry are
I

N T =y




i mredi atel y _adm ni stered parenteral ly,. either by intermttent or
conti nuous MR P¥WADus adninistration, a compound of formula PCEAUSISIS1RY| |

IV, V, VI, §11, or VIl iriddeaarse By myvyrdyékeﬁm@rozchncﬁmaﬁ@ Q‘iyditdky“ﬁcb—
doses of the conpound initial nent

h di
the patient's present%ﬁte{:rgﬁlg o?’o'g?’é%?cgﬁhpfsﬁ%n ‘[’%ygatﬁ‘é en Iad%ﬂ

may receive the sane rarechied fahaam a:bmanymdgnbmpheOmcem:y@hoahkyme C_r,-C-,

f orm of anot her par er}TI!pt_r [ pec th

significant prevention neurﬂgéﬁ s%uea ﬁage \%oq'lr@/ensgék&\%%ﬁr hat %tlht%%

patient's neurol ogi cal gyitiness, warkioxynsodeaaslkyl; | essen due to the '

admi ni strajgon of tﬂ‘eléo'i‘@g?% en e‘i-iﬁ}d'i@o{)?weé s%?ﬂ#{t rgt-eALARE chain
| Sct tt

ef fects post-stroke I'n t on, e re-occurrence

of vascul ar stroke woul B&¥B0 Cpr‘é'wesrﬁrétil‘lﬂt r‘éﬂth?éi‘cned cdghi lkeny 1 group,

Tre?t rrenlttof|VascuI ar Sltdaaklﬁ cykcloal pat |c_gnt_-:[, haﬁ,dll&ud t {j medawlm
acute multiple - vascu rokes a scomaose mredi at e
physician or 35 a nurse %Q?éﬂ‘%’r%‘ﬂyc%’a ¥¥st 8Fs 3% fdund of forrrul al,

I, 111, 1V, V, Ry, o¥l Ry Or a¥el |mdaptdmrems13a Ryagbgetnsenalopas adkylhalo,

series of divided doses t t nt ~
the patien éaI SO recei vesyql%y% T ga&g#g ?eﬁfa}é’ﬁﬁﬁéhéal ﬁﬂa%ﬁ %i}‘@ C2=Cs
intermittent or conti nummw s:ur atbmtvhad400haphanahkeomlof ggoup, C;~Cs
bi ocompati bl e, bi odegr adc%}"éfoi’%;}’fe“ ccrwé%]rl X cyc\ﬁ@iik’@ﬁ%}?yﬁﬁ%iomr 'a?dl'?{b

a conmpound of formula I via a
subdural punp inseérted tLKY1amRR s?%?b?ﬁﬁlcéﬁpéﬁ'ﬁdkdflrre(ﬁﬂ‘%/ to the

infarct area the'erQn said alkyl, alkenK cycloalkyl, %@cloalkerfy.b{&.l l and
It is expe% ed aij'kt e inventors e patient woul d Eg fromt

coma nore rglf?u?ﬁea’t”%n'bﬁéﬁﬂeafjepﬁéy S“}‘?ﬁféhft‘%‘ﬁ REE or ‘ore
admi ni st er ed. substitcudntegd yesieleictetl srom eghectgrblp rashwist heg sefer ictyc,

of the patien 13;&3\ nuroI | n ad e} it 1S,
expect ed thatEye%-lo%g‘ cur r §fic CS,Q;'C létsélr[sq)frokehvia/olu d bgﬁder(ﬁr}té'eid'. hitro,

trifluoromethyl, cl-c‘ straight or branched chain alkyl, C,-Cs

straight or branched chain alkenyl, C;-C, alkoxy, C,-Cq
25 aliéenyloxy, phenoxy, benzYloxy, and aryl having one or more

substituent(s) independently selected from the group consisting

of hydrogen, halo, hydroxyl, nitro, trifluoromethyl, C;-C¢

- straight or branched chain alkyl, C,-C; straight or branched

chain alkenyl, C,-C, alkoxy or C,~C, alkenyloxy, phenoxy, and
30 benzyloxy. ' '

9. A compound of formula V: A ) )
* [ L ] s *

35
or a pharmaceutically acceptable salt, hydrate, prodrug, or
- mixtures thereof, wherein

- 1 0 0 - ) gy -2'-—'..“
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Exanpl e 19: Preventina Cardi ac Reperfusion Injury A patient S

di agnosed  WVOPI11645f e- t hr eat eni ng car di onyopat hy and requi PET/USIHESED
transplant. Ugtil a donps dbx{enatol,s aixyndcdhe, pedbtent icEradttBbAG) @=0; O,
Extra Cor por eal Oxygenation Mnitoring (ECMO). A donor heart is

then | ocated, and the pat iaruRfeFoes =~ a surgi cal transplant procedure,
duri ng which the pati@nis iNR; R, )| R3¢l BR, A deaR{,3| ung punp. The patient
receives a conpound 2%3 Of 6he [ ngfnﬁkon intracardiac within a specified

period of tine privor*¥ o e tolting*fis or her circulation fromthe

heart - | ung punp t ®Rhi Ror Rer Rew RearRs, t Rus Reeverr i Rp carei dndependently
reperfusion LRjury as the t LNS ' %&igd L

ext er nal heafrlp-l ung punp. %&88@én18§2620?iﬁyg§2:1& gkgck 'sg’l bf Hrdléne ¢'>r
Groups of 10 C57/BL nal e nprangbediehrin@aliybo GFeretraighhi @r hegpgheg chain
t est conpound, l-carb a. hahk-eue | -c.~c. C ek edT ate EaroPlkenyl,
60, 20, 6 and 2 ny/Kkg, daio%ﬁ,a @13 i%’ 5 it‘ongal (llltg]é)%'l n',e%:Jthi%on for ¥

t hree consecutive .days. aé\ﬂ:h anthgr ﬁ/igyiFF‘éf’%hé‘l QRgedifiiaso, carboxy, or
| i popol ysacchar-ide (LPS, araikxgm;E. Coli, LD of 20 ng/animal 1V) plus

gal act osam ne_( 20 lanimal 1\V). The.first dosg of test. compound in a.- .
Suitablo 38 cl e vg‘sh& \}%A%Q)g\gﬁ‘hu %‘ErSFYer%eﬁgf |%T1‘§%}9%ﬁdg¥h2°r§éb° {F sghain
and third doses were gi venaRP®yhouCsQsastradghtiagr onadcheg éhain alkenyl group,
respectively, with only the surviyi |,ral s~ recei vi sec or :
third dose of the test cohngbff'rfd.é)\(égg??gyg?yscvﬂa? a{}((gg%%ggﬁng\]iéryggglﬁou?lgmo’
after challenge for 'the thadkydapino,t esroe¥yYperddralkyl;

| - Car boxy- napht hal eneg | - 63 hgxanGe piﬁdéﬂéﬂdéQt@gprrﬂ}&ﬁSé&ﬁ', against alkxylhalo,
nortality from septic Shock of about 40% .Based on these results, other

conpounds of 20he i nvent i onP¥AECXY , eSpelest 8FTRS G0 PRILTANGTRE GRBI Akt C—C
nortal ity exceeding abogtra®éht or branched chain alkenyl - difoup, C,-C

5 Ex_aerI e 2L | nhi bci:;[(i:ggaﬂcyli'?‘Rp ?:E:[-b-)” tycyc_loalkenyl, aryl, amino
alkylamino} carboxy, or aralkyl; and
- wherein said alkyl, alkenyl, cycloalkyl, _cycldalkenyl, aryl an
25 aralkyl groups are independently substituted with one or mor
substituent(s) selected from the group consisting of C;—C
" cycloalkyl, Cs-C; ~ cycloalkenyl, halo, hydroxyl, nitrc
- trifluoromethyl, C,~Cs straight or branched chain alkyl, C;=(
straight or branched chain alkenyl, 6,-C4 alkoxy, Cp-i
30 alkenyloxy, phenoxy, benzyloxy, and aryl having one or mor
substituent(s) independently selected from the group consistir
of hydrogen, halo, hydroxyl, nitro, trifluoromethyl, C,-
straight or branched chain alkyl, C,-C¢ straight or branch«
chain alkenyl, C,-C, alkoxy or C,-C, alkenyloxy, phenoxy, a:
- 35 benzyloxy.

10. & compouna of formaza vr: | [INI UL HKI NI
: _ = ¢ L M s »
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A patient has just been diagnosed V\)ith a di sorder requiring the

adm ni st r at We9%¥1648 PARP i nhi bitor. A physician or a nur $ET/USIS/18189
parenterally adm nisters a conpound of forpula I, 10 01, 1L, 1V, V, VI,
VI, or VIIl, either as a single dose or as a series of’ drw—ded-deses

The patient may receive the same or Z . &Ndifferent PARP inhi

intermttent or continuous adm ni S{ratitgn vita I mpl ant egll ”'”mmmr”

bi oconpati bl e, bi odegr adabl enﬁol yme lat ri ¥_del |R/6ery S Im
conprising & 15 conpound of for V VIL, or" v, _
ot via ©a subdural punp inserted ﬁ e corrpound d| rectly to

the desired treatnent |ocation. | ; e eEXpesE oo At t he

treatnment woul d alleviate the di sotder, [either in Jpart or in its
entirety and that no further occurrenceR_;of t he diRgor der 20 woul d

devel op. Exanpl e 22: A treatnment such as that described in
Exanpl e 21 wherein the patient is diagmgsed with a peripheral

neur opat hy caused by 25 physical injury or a disease state.

Example 23  or a phértnaeéhlﬁmamhaasephabléessalbedhydrmmB’Cerug, or

wherein the .patie a th Guillain-Barre syndrone. 30™
410 miSehies indeqt s REERIH, bed |

Exanpl e 24" that described .in Exanple 21

wher ei n t he peYtimtalkyllhagnos@dhvilt-tCQ-rCaun@l@Gc Br dilyrgaf upgnd, C=95 O,
Exampl e 25 A tyeat ngpt ﬁuch as that described in Exanple 21
wherein the patient 18’ di a %nosed wi th physical damage to the spinal
cord. 40 Exarrplcel'a‘BNRnRuf RoA BReat¥erfoéuch as that described in

Exanpl e 21 whereing jg @& hespabteng,,i; .s di agnosed with stroke associ ated
with brai nlé -dama% R,, Ris, Ry, Rs, R¢, Ry, Ry, oOT R1°87are independently
hydrogen, halo, alkylhalo, hydroxy, C,-C, straight or
branched chain alkyl, C,-C, straight or branched chain
alkenyl grcmp,. C,-Cs cycloalkyl, Cg-C; cycloalkenyl,
- aryl, amino, alkylamino, nitro, nitroso, carboxy, or

20 o aralkyl; )
R, is hydrogen, hydroxy-, C,-C, straight or branched chain
alkyl, C,~C, straight or branched chain alkenyl group,
C3-Cq cycloalkyl,. Cs-C, cycloalkenyl, aryl, amino,
alkylamino, carboxy, or aralkyl; _
25 R,; or R,y are independently hydrogen, halo, alkylhalo,
' hydroxy, C;-C, straight or branched chain alkyl, C,-Cs
straight or branched chain alkenyl group, GC;-GCg
cycloalkyl, Cs—C4 | cycloalkenyl, aryl, amino,

alkylamino, carboxy, or aralkyl; and

30 wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and
aralkyl groups are independently substituted with one or more
substituent(s) selected from the group consisting of C;-C
cycloalkyl, cs-c', cycloalkenyl, halo, hydroxyl, nitro,
trifluoromethyl, C;-C¢ straight or branched chain alkyl, C,~C
35 straight or branched chain alkenyl, C,-C; alkoxy, C;=C
| alk'enyloxy, phenoxy, benzyloxy, and aryl having one or more
substituent(s) independently selected from the group consisting
of hydrogen, halo, hydroxyl, nitro, trifluoromethyl, C;~Ce

-

e
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5 Exanpl e 27 - A treatnent such as that described in Exanple 21
wher ei n mﬂﬁh]tﬁl‘%nt i s diagnosed with focal ischeni a. RGE(HSA8A8289 10

Q treat m;nt sflfiﬁ-aﬁgt}i@abrﬂﬂﬁ@ﬂ&}%ﬁl BhEXﬁrTﬁichyZﬂ- wWags @ nstraieb?tpa:tﬂ Gtint'ahhéhed
I agnosed w pDa SC eat ne S U a
that descri beocr??lnﬁxﬁ?tjﬁfagygl \?ﬁ"}eFél ﬁl?éxgﬁ lba?? e af??ﬁ%%?\’é%éd Xy, “&na

reperfusion irpengyloxy. Exanple 30 -A treatnent such as that
described in Exanple 21 wherein the patient is diagnosed with a
denyelinating di sease. 20 Exanpl e 31 A treat nent—such—as that
descri bed i n Exanpl 121 aheewpaund oife foxmudie VEL di.agnosed

scl erosis. 25 Exanple 32 A treatgent such as that ‘w M““ﬂﬂ”“l
Exanpl e 21 wherein the patient is diagngsed with a neurol wgl €alt dissorsder
rel ating t o neur odegenerati on. 32 Exanpl e 33 A treatnment such

as that descri bed in Exanple 21 wherein tHé patRent is diagnosed with
Al zhei ner' s Di sease.’ Exanpl e .34 35 P tretmenggsuch as that
descri bed i anmpl e 21 wherein e ' ' ' ed with

Par ki nson’ g'rbD sease.

VII

or a pharmaceutically acceptable salt, hydrate, prodrug, or
15 mixtures thereof, wherein
Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, O,
NR,;, ©r CRg;. . '
G is NRy;R;4, ORy;, SRy, Or Rye;
Z is 0, S, or NRy; ,
20 Ry, Rz, Ra, Ry, Rs, Re; Ry, Rg, Ryo, Riz, Rya, Ry, Or Rys are
independently hydrogen, halo, alkylhalo, hydroxy, C,-
C, straight or branched chain alkyl, C,-C, straight or
branched chain alkenyl gfoup,_C;-—Cs cycloalkyl, Cs-C,
cycloalkenyl, aryl, amino, alkylamino, nitro,
25 nitroso, carboxy, or aralkyl;
Ry J.S hydrogen, hydroxy, C,~Cy, straight or branched chain
| alkyl C,~-C, straight or branched chain alkenyl group,
c,-c., cycloalkyl, Cs;-C, cycloalkenyl, aryl, amino,
- "alkylamino, Carboxy, or aralkyl;
30 Ry, or R, are independently hydrogen, halo, allehalo,
| | ' hydroxy, c1-c9 stralght or branched chain alkyl, C,-C,
' . straight  or branched chain- alkenyl group, C3-C,
'.f'_'cycloalkyl 'Cs-C, cycloalkenyl, aryl, amino,
. :alkylamlno, carboxy, or aralkyl; and
35 whereln sald alkyl alkenyl cycloalkyl cycloalkenyl, aryl and
- aralkyl groups are independently substituted with one or more
' substituent(s) selected from the group consisting of C;-C,
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Exanpl e 35 A treatnment such as that described in Exanple 21 wherein
40 the pati BR9¥Y64F agnosed with anyotrophic |ateral sclerosi ECT/USIS818Y
Exanpl e 36 5 cycloaAdkylgat n€st+Csuchkysdoaidenitlscri badd,n Ehafﬁmoé‘ﬂ-]: whai&re,
88 - 5 | agnesed iy G dhpyASRERACHE i¥PasEkyl, C,-C
Exanpl e qu'f&%%r%ﬁeﬁlﬁrep a%JQ:S _aﬂaé_;t descrii bed I n E)? lle 21 l\I/Vnerefn ¢
the pati ent i staiadghts e PMi thrﬁhﬁhﬁﬁ pG&ad-rﬂ akigenylpy o fpT e 3831 oxy, @&~C

treat nent SUCQl@:%nEﬁ"ﬁxyj SﬁﬁéESQ |, N Hetarlex ,1 whar elxyl hébﬁzngatdrimtors more
di agnosed with nyocard |n arction t reat nment

such as that SShEHIT4e a}rﬁﬂeé’%%fe]rl%lst? erT“pft?% %ﬁ"? &he g °Ej'ipa§ﬁ6‘§é'§tmg

wi th cardi pgaggul nydi-bs;we dra@ge¢ hydebayed tniBABR atrn.famonnmethm Cy—Ce

Exanpl e 40: I.n.vi.tro Radi o n T st at
cancer cell | rsﬁ@ llgei'?)s \Ag’F@?"Sﬂ%tdt agﬁ#’? a&k\xé] I r&ﬁ %%{@ 23 ?:ranched
monol ayer cul et ml)EEMrl $4€1-C, saplbuirecuedCaniCih aﬂ-(kWWGS’XYI'hePbenP§Yar @and

mai nt ai ned at % 9 d%qﬁ\/l 5% C02 and 95% air. The cells were exposed to a
dose response 0.L to 0.1 uM of 3 different PARP inhibitors—of

A

Formula 1, [, 1V, V, Vi, Vil, or VIII disclosed h
irradiati OFsat one 1%Jb| & r@émﬁ&%ﬁd' Sfekormuﬁﬁr V@'JI'I ;L reat ”eam,m ,m
six well ates were exposed at room tenper *c

VIII

20 or a pharmaceutically acceptable salt, hydrate, prodrug, or
_mixtures thereof, wherein
Y is alkylhalo, alkyl-CO-G, COG, a direct bond, c=0, O,
NR;;, or CRg;
G is NRj;R;6, ORy, SRy, OY Ryg;
25 Z is 0, S, or NRy,;
Ry, R, Ra, Ry Rs, Rg, Ry, Rg, Ryo, Riz, Or Rys are
independent_:ly hydrogen, halo, alkylhalo, hydroxy, C,-
C, straight or branched chain alkyl, C,~-C, straight or
branched chain alkenyl group, C;-Cs cycloalkyl, C;-C,;
30 . cycloalkenyl, aryl, amino, alkylamino, nitro,
_ ' nitroso, carboxy, or aralkyl;
R, is hydrogen, hydroxy, C,-C, straight or branched chain
alkyl, C,-Cs straight or branched chain alkenyl group,
_ .. Cy=Cs cycléalkyl, Cs-C, cycloalkenyl, aryl, amino,
35 ... .  alkylamino, carboxy, or aralkyl;
"Ry; or Ry¢ are independently hydrogen, halo, alkylhalo,
hydroxy, C;-C, straight or branched chain alkyl, C,-Cs
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a Seifert 250kV/15mA irradiator with a 0.5 mim Cu/l mm Cell 30 viability
was exam ned"8y¥B6éF usi on of 0.4%trypan blue. Dye excl usi oRCTHAS98/18189
assessed visually by m cstsadghtanervi dranced chaimberlkesylal gubaped By-Cs

subtracting the nunber of,.cs§l 0 vi abls gwrb 1 divi
by the total nunber of gﬁcﬁ“"‘s'tkfyrd'efll prolrélefergpl gr?%?'a)tét wer e %ﬁ?cﬁl at Qgﬁg,o,

by the ampbunt 35 of 3H aBk¥ilamiao, marhwnt ien apadkylsr amdati on. The
PARP i nhi b'&ﬂéfeiho%iadéﬁi?ms'élﬁéhan 8{1(:1331?&'1' ScycloalRePl 8 £tY1 and
In vivo Radi osensiti-zation fore under goi ng radiation. t her apy to

treat cancer, arabkpai BERUPSs %W%@W’&Flﬁf spbstituad itk gne’ or more
conpound ori subehatﬁaﬁeq@)caéeme&mal tf?BmOftﬁé"e g&rcﬁgenbdﬁai@ﬁu@ of Thg-c,

conpound  or utic acts
radi osensi ti ze?Ygﬂ ﬂgwing tﬁé cf"u ﬁg g&é‘é@m i bF‘é‘lPd _ Byaroxyl, nitro,
- 89 - Strﬁ;ﬂlabronetthm‘la,p;cl-cs stiEsdghite of? brahehedr chg il teellegll Ceag-Ce

Expression in RN ge t _
fibrobl ast BJ ??lqhat Iggpul%]fl on Doub ﬁ%gﬂ( P%’éeﬁyb4 St e(l:_| ge]%px% C2=C
regul ar grow hahieenuﬂrpamd tphenexyngbenzyloxy, arér @myriednumng osfe egr more

E?S’Si ggo%clgdzﬁﬂggg%{:?%ﬁtg@sﬁc r].ha%g)e'n'aentl?f %@i@&e&tfz%énptg%%tkgd% é‘éh@%st}ng

bovi ne cal f se?ﬁmhyd¥€9ﬁ§ed hake, crYArax¥ls r dat BECdai ¥y f bporgmghhy Ly t F1~Ce
the PARP 15 ingtBal htOfoxFOBﬁHhéhéd Idhaid lalkya, V102Vb; M’tkalghtVl é¥. b*@anched

di scl osed herein. control cells are treated wt W t hout t he
sol vent used tSPadh ﬁ'I Y} heCrrhp 31HAMY ¢ OF. Crnts algﬁpﬁ’éﬁﬁ‘é’d Pphenpyy, and
young control Behkglaxkg.tested for conparison. RNA is prepared fromthe

treated anca(ﬁlgntrol cells 20 according to the techni ques described in PCT
Publ i cati on . 96/ 13610 and Northern blotting is conducted. Probes
specific f or send8cende phaimmambufeivsl aconpoal zion, waddht rasmpsi ses:

control cells conpared. |n)anakyehpddts d£51) tSredBEil@ERbunt of a compounad

| H o ‘
} OO R A

25 _ I

or a pharmaceutically acceptable salt, hydrate, prodrug, or
miktures thereof, wherein
_ Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, O,
30 - NRy, or CRy; -
" G is NRyRys, OR,, SRs, OF Ry
2 is 0, S, or NRn,
X J.S NR;e, O, S, CRpR;3, C=0, a bond, -CR;;=CR,,;—,
'"..”"_-C('Rian)C(R,'_.,R;s)-, or;
35 Ry, Ry, Ry, Ry, Rs, Rs, Ry, Ry, Ryo, Rz, Ris, Ry, Or Rys are
' independently hydrogen, halo, alkylhalo, hydroxy, C;-
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| evel of gene expression is arbitrar |||Imlluu""|" III“}III ovi de a_25 basi.s for
TEEAREL

conpari son. WO H&4Yenes particularlyrefevhant"td * age-rela
the skin arg coll agen, <glstegaigst awmbran¢hsﬁ|uha1nvwkkyl A£G, Ebraught or

BARP | nhibi tor of  For huraaneq B U pkeRL | GFolf | & lee i dd byl Nee,-c,
significantly 30 |ncreagmﬁhqakkﬂnmﬁdsoﬁnmhr1th@lé@ntroﬁlkyéﬁménoiEﬂaéFFﬁ:

expression is S|gnlflca%mﬁkdgdﬂmgafgb%?ungrc§££§k99npared to senescent
cells, and thus treatment with the PARP inhibitor of Formul a_|

IV, V. VI, VI, orRyl if B¥OZTeged afNATOXY o xnSssSEH aighdt OF nbE%ﬂ‘é’%‘éénFLam
cells to cf@nge to |evelayxda siop-talstra igis o wradxdmdrmnhmoangenyaegtsup,

Simlarly, a benefici al _effect S | oIIa an coI

expression with treatmefes™fet F4 ﬂ?é’%g I?QB& ‘}oaﬁ‘éﬁ dJa '| | amino,

ELI IV, V, VI, VI, or adKylamiri®, Fxawipbry #30r abhakgﬂlng Altered Gene
pressi on Pr ot ei

Appr oxi matel y 105 g@‘dgflg“ 8 q§§ﬂ¥§59§§§€%§ ﬁggkﬁﬁgn, halo alkyl¥glo,

cm di shes. The growt mymmc1r§, CiExa iglot or branched chaln alkyl, Cz-Cg

- 90 - 15 5 suppl enented th %ﬁ%ﬂl%&r?eﬁa'éhéfﬁumiéﬁyielJ;§oa?e CywC,

treated y for 24 hours e PARP I nhi bitors of Formul a
L1, 1V, V, VI, VI, or o¥G}oalilug/ @1 of Gvcdiamikenythe @EVEs ar #mino,

mashfd mﬁfg Ehgsphatelmgf fghfﬁ&Utégﬁbé %P )orthealk qrmmﬂﬂlzed W th 4@6
par af or mal de e far m_nu 10 .was reated wit
100% col d et ﬁmeyrbisafe‘ a1 %, Sge"?&e BB G ek o st o
are WﬁShFd W afralky3BYraupk taee ineepeddenthyl@Uiesritaten bhbthk one or more
nonspeci fi nti.Qody .bj ndi ng. ou o] he [ 0 £ red ahl y,
avai | abl e %ﬂt =5 ]’%&%ﬁ S (s%:%é%e(ﬂt trmg' t BctY Ia?@ Fg& e’fﬁ%@g otcﬁheh’ Ce
cells amjthecwnmnalkykwub&%eﬁvfonybﬂuamkenﬂhe c@akp, @M§HQXK#xiamétr°r
washed three ti .SL.0ndatLy; i- ter s - APk E, | 8Cac
(1 M) with a%ﬁg§¥r1t61 @§§1 AC dight a8 1 Beahch@elic v¢, | ac,
' .straight or branched chain alkenyl, C;-C, alkoxy, C,-C,
alkenyloxy, phenoxy, benzyloxy, and aryl having one or more
25 substituent(s) independently selected from the group consisting
of hydrogen, halo, hydroxyl, nitro, trifluoromethyl, C;~Cq
straight or branched chain alkyl, C,-C¢ straight or branched
chain alkenyl, C,-C, alkoxy or C,-C, alkenyloxy, phenoxy, and
benzyloxy ; and '

30 (ii) a pharmaceutically acceptable carrier.

14. The pharmaceutical composition of claim 13, wherein
the carrier is a sterile solution, suspension or emulsion, in
a single or divided dose.
35
15. The pharmaceuticél compoéition of claim 13, wherein
the carrier is a capsule or tablet containing a single or
divided dose of said compound.

40 16. The pharmaceutical composition of claim 13, wherein
‘the carrier comprises a biodegradable polymer.

17. The pharmaceutical composition of claim 16, wherein
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along with 1 nL of a solution ”“lm I[I"I“MIII l“Lpt avidin conj ugat ed

to al kal i ne WM ase and 1 nlL of *NBF réagknt® 20" (Vector). TRETRISPE/E81E9 ¢

washed and @aﬂﬁésﬂl%@ﬁmésﬁb%er %@qe@l@e@ €194 OEbABbUNGRId ¢ - fgi?klﬁla I
senescence-specific g collagen 111, collagenase, and

interferon ganﬁﬂer a” projangsd ReR I?% t}met ed Wwth the PARP inhi bitor
of Fornmnul a |, 111, 1V, V, VI, VII, or VIIl are. nonitored and the 25

results show a decr i terfe X SSl Wt . .
observabl e change |ﬁgthe ﬁ;ﬁﬁg§%§é¥&£§§@f0$°ﬁ§§Sgﬁﬁgptﬂ#ké¥51m9£%s1Whereln
denonstrating thet careriesRR S rhidnXiod simplameoula |, |1, L1, 1V, Vv, Vv,
VIT, or VIljgcan al ter senescence-specific gene expression. 30

Exanple 44 Ext endi ng or Increasing Proliferative

Capacity and Lifesp3f-of Thel | Pharmaceutiicajenrerpasiting epfeccladmesd 3of for

the present rremﬁéb&%ng ﬁﬁ#”ﬁbﬂﬂv‘i@? prtqléartemjlaﬁ %@%@ﬁ%ﬁ%iééﬁ&@é“ or

of cells, 35 hupgan fibrdblast cells lines (either” WL38 at Popul atj on
Doubl i ng (PDL) dasosﬂe&srcahts%etnq:aewq)e@%e?ﬁaeéd gfd rpidasensitiz ing.
flasks and allowed to grow in nornal nedlun1(DNEN1Nﬂ99 pl us 10% bovi ne

calf serum_for abo a week, .at_ which ti e onfl nt, -and
Che cultur 5 ar ot naPer ol R BIPTRAGEILEFAT piPPPasi Eiom ot (rEATh; 1§, ypetein
subdi vi sion, the diséases r dxaqrdetsxhrenﬂothmedehkadwhyunnnmttbx1c1ty.
phosphat e buffer saline (PBS) and then trypsinized. The cells are
counted with a Coul ter counter and plated at a density of 10 cells per
cmin - 21. The pharmaceutlgql compositiog i |Iclaimud9cumherein

plates in DVEMAQ9 a&@m&lp%pm@ié&derwthLO%éa\ea?e&al frSR' UEhand group
varying anmounts (0. 10uM and 1ImM. froma 100X stock solution in

DVEM ML99 ﬁﬂﬁlﬁﬂ?séﬁt&nﬁARﬁ tlsﬁﬁﬁlﬁ??éﬁeoFeFB#F&PQ from cell) damage,orydeath
VII, or VIIl ague t@i sradz&@dmemel@poﬁﬁbslaroa@%&drﬁlremﬁiwe&veigsﬁeda\éﬁxage

until 10 the cell ear to sto iﬁth ng The untreated (gontrol %
cell's reach scRBsBAREE R SO 2 Vi RS AR PBRIS G L LT 15EhPRRe 2nd
Treat nent of cekperfiusiéf uNl3n§ﬁf@pearsn9mﬂEWeg1cal disorders and
SR neurodegenerative diseases, vascular stroke, cardiovascular
25 disorders, age-related macular .degeneration, AIDS -and other
immune senescence diseases, arthritis, atherosclerosis,
cachexia, cancer, degenerative diseases of skeletal mnuscle
involving replicative senescence, diabetes, head trauma, immune
senescence, inflammatory bowel disorders, muscular dystrophy,
30 osteoarthritis, osteoporosis, chronic pain, acute pain,
neuropathic pain, nervous insult, peripheral nerve injury,
renal failure, retinal ischemia, septic shock, and skin aging,
diseases or disorders relating to lifespan or proliferative
capacity of cells, and diseases or disease conditions induced

35 or exacerbated by cellular senescence.

22. The pharmaceutical composition of claim 21, wherein
the neurological disorder is selected from the group consisting
of peripheral neuropathy caused by physical injury or disease

- 40 state, traumatic brain injury, physical damage to the spinal
' cord, stroke associated with brain damage, and demyelinating

diseases.
_ -
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little or no effect in contrast mllluﬂuﬂm,ujms””!ll 100 uM 3-AB whi ch

appears | engwb9réds |ifespan of the cells and treatnent 15 w porAsedisissAB

whi ch dramatd cally Lpcre S |_i Lferati .Ca it v
the cells. e cell ggf r egﬁgd p\gﬁmg%ﬁ'af;e%%q%grgﬁng\?ﬁeé%’h F?'dfé%d'gn g%f’er"y%%}em
days in cul turehe periphenplendgropatlayr bprerwsed yay GuiddiainfBagrensyndrome.
I, 11, 20 ' IV, V, VI, VII, or VIIl on Chronic Constriction
Infury (CCl) in Rats Adult rmale Spr ague- Dawl ey rats, 300-350 |,
g, are anest heftzed TheyPhRrmaoauical tepBRPSitsgn ofyaldim g7y jrherein

pent obar bi t al . thdleasaybldakbiting ikl nRd hyl €xPDsi 8818p6s2B.si de of the
rat's sciatjic nerves and dissecting a 5-7 nm| ong nerve segnent and

cl osi ng wi t4P four | oose ligatures at a 1.0- 1.5-mm followed by

i npl anting of an inkbat hehe pharreiceutbsichl compesitignobfa e nwherein
sul fate-fl ushe ol 3 . in t ac | d ce

t hrough an iné?%?ohX§§P¥h§8§8g§$§%g%nadﬁ%é%§9 &gheggéégggaengpg# tﬁgg group
catheter is gemohgistingreafed Abzheinmeyfibar ideasenenPazkdnsion ‘sostPisease,

end is Sec thbRodeR! §i LARN L fnybtFYp £EPELEE AN NG roYld. and
the skin Wountil!;n:'ﬂs;1 y’gsgg W t F} wound cl1 ps. Tﬂerrrg ﬁyperal gesia to
radi ant hea&3is assessed by using 35 a pawwithdrawal test. The rat is -

EI atced in a ]pl asticzeyl i mper tpnaﬁ%%gx%il&aig&sﬁpgéﬁéioal gtfec}[/ﬂ:hatihn f!zi,?dbﬁéi'ein
eal source 1roma roj €Ction_bu place Lrec unaer e ant ar

cort ace or ° | Bhe" candip) 15 9P 188 8aD AR, Moo ar onh dane 1 Se g | dy AgTH-
the time el apspdofineinghe ammseirsyf rabwnée - hedymphboyltdici on temkkhia, acute
wi t hdr awal of : in . _..Mechani hy. siali

assessed by plé‘gﬁ%gﬁ E’Hécpg‘tl%:)?ﬁl\gukegl@dgec A eﬁaa% %gl}%rﬁaocf'rt[ae .eagf(;fé%é*%éf a?%?idd?'r
met al sheet20nvi cAngeny braiml capgear e brgast cabgeat,i oren¥ipawaniasir agharonic

[=gpecoried  PhpREolt i IANAN) LRORET UILRGRIE Ity s BotGRRas
bot t om - cCapgeRano-tIGPARE | FeskssedYBPheMRoi ngeRIPRETFAAd cagRncer,
esophageal cancer, Ewing’s sarcoma, gallbladder cancer, hairy
cell leukemia, head & neck cancer, Hodgkin’s lymphoma, Kaposi’s
25 safcoma, kidney cancer, liver cancer, lung cancer (small and/or
non-small cell), malignant peritoneal effusion, malignant
pleural effusion, melanoma, mesothelioma, multiple myeloma,
" neurcblastoma, non-Hodgkin’s lymphoma, osteosarcoma, ovary
cancer, ovary (germ cell) cancer, prostate cancer, pancreatic
30 cancer, penile cancer, retinoblastoma, skin cancer, soft-
tissue sarcoma, sgquamous cell carcinomas, stomach cancer,
testicular cancer, thyroid cancer, trophoblastic neoplasms,
cancer of the uterus, vaginal cancer, cancer of the wvulva and
Wilm’s tumor.
35 ' _
27. The pharmaceutical composition of claim 21; wherein
the bowel disorder is colitis.

28. The pharmaceutical composition of claim 21, wherein
40 the bowel disorder is Crohn’s disease.

29. The pharmaceutical composition of claim 21, wherein
the cardiovascular disorder is  selected from the group

e
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simlar to the previous test, and applying von Frey filanents I n

ascendi ng orwersogtsssendi ng force ranging fromO0.07 to 76 g - peTh/y9s8/18189

m d- pl ant ar _su h ap.. sl : V, ey |la ' pli.ge
per pendi cal & FORERSELRE of qbalatbldaginat IEIELE) athddd PTRRdriariPPak Edry
t hreshol d for cdis¢asespayeeardial rfanetian,taeginaspe¢tonpenandrcangdiogenic
series to evokg,gtx! east one clear paw wi thdrawal out of five

appl i cati ons. Dark neurons are observed bilaterally within the

spinal 15 cord dorsal horn, particularly in lamnae I-11, of rats 8 days
after unilateral scgg{iCThe' pharmdidifl CEomPeLit VohhoEhdDaim OPE aRdrein
rats. Vari qus ggses o;.dif er%ngﬁfo oynds., of Fornul a [ I N N D VAR VA
VI, Vi1, olQ¥heFePEds: &GoF & Xic shRfknow that the Formul a |

[, 1, 1v, vV, Vi, VII, or VIII 20 conmpounds reduce both incidence of dark
neur ons and neur opathi c pai A\ O 1N é’&l . . T : :
I nventi on bei ng thué desgPFbgégj(ggﬁqqaﬁégc)Yl%éggélophgs fﬁgﬁﬂié?hnyhggeln
varied i n manytheydiseassh ouridiisense acendition t tnducedgpxicgxacerbated by
departure 11 ORLguIRY! derlilhetfcll®i &' selebhEal AR | OHe 8R4uY lociifsting of
modi fi cations ar(,alnten(fteE to be I nC Uded Wi t !ntﬁg sgopei’of the - \g
fol | owi ng d%i$kin aging, Alzheinmer’s disease, atherosclerosis,
- osteoarthritis, osteoporosis, muscular dystrophy, age-related
macular degeneration, immune senescence, and AIDS.

32. A mnmethod of.inhibiting PARP activity, treating or

20 preventing diseases or disbrders, altering gene expression, or

radiosensitizing, comprising: administéring a therapeuticaly
effective amount of a compound of formula I:

A

W

25 . .
or a pharmaceutically acceptable salt, hydrate, prodrug, or

mixtures thereof, wherein
Y is alkylhalo, alkyl-C0O-G, COG, a direct bond, C=0, O,
NRj;, Or CRg;
30 G i$s NRyRis, ORy, SRy, Or Ry;
Z is 0, S, or NRy;; '
X is NRys, O, S, CRypR;3, C=0, a bond, =CR,;=CR,;-,
"?(R:.an)C(RuRls)'r or; |
R;, Ry, Rs, Ry, Rs, Rg, Ry, Rg, Ryos Riz: Rjs, Ry, Or Rys are
35 independéntly hydrern, halo, alkylhalo, hydroxy, C,-
C, straight or branched chain alkyl, C,-C, straight or

—
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- 93 - [err] : W claim 1. A conmpound
havi ng- an | &iccgorfisdd 25 uM or | ower for i nhi biting PCTMUS98/18189

pol y(ADP-Tibose) polymesase bl o/ idiad wa k&P Poup, cs-c, HRIYRTKYL, cs-Cy

conpound of” formula I: i . .
[err] or a phayedcakXewily aes¥dtabl amiapy, hyikgElamippedr uBitse,
m xtures thereof, V‘here'n'ltroso carboxy Y & gi.gykygl o, alkyl-CO-G COG a
direct bond, CDa, O, ! Rl err], or

is NRlerr] R[err] R, is hydrogen,; glyglrog(y,orcﬂq,ep;p a ght] or branct;g@schgln
NR{err] bond, -CRlerr] alkyl, C,-C, stralgh@ bR Brahrhed( &hatin] alkengl group,
L%H)xy, C?[%rr] strai gﬁgrg?l ndm clh'al ﬁgygrogycj‘oazilk l’kél Eg’: 1y amino,
Clerr], strai ght or bramixad amiiaio), atastmgky, or aralkyl; group, Cerr],
;?’EL;?;?’LB’ CL?”L E%::%)?abkenygre independently hy&fr&;enamh%cio, alkylhalo,
hydroxy, C,-C, straight or branched chain alkyl, C,~C,
straight or branched chain alkenyl group, C;~Cs
15 cycloalkyl, Cs-C,; cycloalkenyl, aryl, amino '
alkylamino,'carboxy, or aralkyl; and -
wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl and
aralkyl groups are independently substituted with one or more
substituent(s) selected- from the group consisting of C;-Cq
20 cycloalkyl, Cs-C, cycloalkenyl, halo, hydroxyl, nitro,
trifluoromethyl, C,-C¢ straight or branched chain alkyl, C,-Cs
straight or branched chain alkenyl, ¢;-C; alkoxy, C,-C,
alkenyloxy, phenoxy, benzyloxy, and aryl having one or more
substituent (s) inaependently selected from the group consisting
25 of hydrogen, halo, hydroxyl, nitro, trifluoromethyl, C;-Cs
straight or branched chain alkyl, C,-C¢ straight or branched
chain alkenyl, C;-C; alkoxy or.cz—c4 alkenyloxy, phenoxy, and
benzyloxy. ' '

30 33. The method of claim 32, wherein the compound is:

-

T DL
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carboxy, or aralicyl; ”IIIII”"I“IIIHIHI'"]I“Is hydr ogen, hydroxy, (err]

strai ght or WO 99itlé¢d] chai n » alkyl, Cerr], sthGH/gn8/18189
branched chai n al kenyl o o _group, C[@rr] cycloq}kyl Cerr],
cycl oal kenyl , aryl, am no, aIkyI: or

aral kyl ; N ]
al kyl hal o, ulii h
al kyl, derr]-

group, Jerr]
am no,

. al kyl am no, carboxy,
cycl oal kyl, cycl oal kenyT,
substituted with on@
consi sting of C -rr|
hydroxyl, nitr§
Cerr] strai ghk g ~
al kenyl oxy, phens benzyl

aryl,

aryl and aralkyl groups are |ndependently
tituentts) %el ected fr@n1the gro

hydroxyl, nitro, t
Cerr] straight or
al kenyl oxy, phenoxyg@ and benz
or CCH err]and therd 2~ R

are H, then X _
conpound has alN_L&ZLer#] ofY10
pol ynmerase in vi
conmpound is5

_ e 34, The method of ‘claim 32, wherein the compound is
LI admlnlstered as. a. sterlle solution, suspen51on or emulsion, in.
.10 @& s1ng1e or d1v1ded dose.

s 35. . The. method. of cla1m 32, whereln the compound is
admlnlstered as a capsule or tablet containing a single or

divided dose of said compound.

T
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36. The method of claim 32, wherein the compound is
administered with a biodegradable polymer.

37. The method of claim 36, wherein the biodegradable
polymer releases the compound of formula I over a prolonged
period of time.

38. The method of claim 32, wherein the compound is
administered with a solid implant.

~ -

39. The method of claim 32, wherein the diseases -or
disorders are not mediated by NMDA toxicity.

"~ 40. The method of claim 32, wherein the diéeases or

"disorders are selected from the group consisting of tissue

damage resulting from cell damage or death due to necrosis or
apoptosis, neuronal mediated tissue damage or diseases, neural

" tissue damage resulting from ischemia and reperfusion injury,
“neurological disorders and neurodegenerative diseases, vascular

stroke, cardiovascular disorders, age-related macular
degeneratlon, AIDS and other immune senescence diseases,

arthrltls, atherosclerosis, cachexia, cancer, degenerative

diseases of skeletal muscle involving replicative senescence,

“diabetes, head trauma, immune senescence, inflammatory bowel

disorders, muscular dystrophy, osteoarthritis, osteoporosis,
chronic pain, acute pain, neuropathic pain, nervous insult,
peripheral nerve injury, renal failure, retinal ischenia,
septic shock, and skin aging, diseases or disorders relating to
lifespan or proliferative capacity of cells, and diseases or
disease conditions induced or exacerbated by cellular
senescence. ' '

41. The method of claim 40, wherein the neurological

- disorder is selected from the group consisting of peripheral

40

neuropathy caused by physical injury or disease state,
traumatlc brain injury, physical damage to the spinal cord,

”:stroke associated with brain damage, and demyelinating

diseases.

[
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hei.ngTaecompennd obff ochalim 141, ewhbérein the peripheral
neuropathy is caused by Guillain-Barre syndrome.

43. The method of claim 41, wherein the demyelinating
disease is multiple sclerosis.

44. The method of claim 40, wherein the neurodegenerative
disease is selected from the group consisting of Alzheimer’s
Disease, Parkinson’s Disease, Huntington’s Disease and
amyotropic lateral sclerosis.

\.

R

45. The method of claim 40, wherein the cancer is
selected from the group consisting of ACTH-producing tumors,
acute lymphocytic leukemia, acute nonlymphocytic leukenia,
cancer of the adrenal dortex, bladder cancer, brain cancer,
breast cancer, cervix cancer, chronic lymphocytic leukemia,
chronic myelocytic leukemia, colorectal cancer, cutaneous T-
cell lymphoma, endometrial cancer, esophageal cancer, Ewing’s
sarcoma, gallbladder cancer, hairy cell leukemia, head & neck
cancer, Hodgkin’s lymphoma, Kaposi’s sarcoma, kidney cancer,
liver cancer, 1lung cancer (small and/or non-small cell),
malignant per1tonea1 effu51on, malignant pleural effusion,
melanoma, mesothelioma, multiple myeloma, neuroblastoma, non-
Hodgkin’s lymphoma, osteosarcoma, ovary cancer, ovary (germ
cell) cancer, prostate cancer, pancreatic cancer, penile
cancer, retinoblastoma, skin cancer, soft-tissue sarcoma,
squamous cell carcinomas, stomach cancer, testicular cancer,
thyroid cancer, trbphoblastic neoplasms, cancer of the uterus,
vaginal cancer, cancer of the vulva and Wilm’s tumor.

46. The method of claim 40, wherein the bowel disorder is
colitis.

47. The method of claim 40, wherein the bowel disorder is
Crohn’s disease.

48. The method of claim 40, wherein the cardiovascular
disorder is selected from the group consisting of

cardiovascular tissue damage, coronary artery disease,
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or a pharmaceutically acceptable salt, hydrate, prodrug, or

m Xt ures t hav@od/116dherei n Y is al kyl hal o, al kyl PCID/URISTEABY a
direct bond; C=0 ; : ; r di ic shé&k.
is NR err] 5 %Qca(}'dlal Jfflasr%fjloé?' oarn%ﬁiré%?esr@ Shl car l)?q%snll\?R[ser rl,

OS, CRerr], GO0, a bond, -CRerr], -C(Rerr]or;

Le(rjr] q t 49. htTrﬂé Qttljéﬁld&i)he%‘ﬂeﬁléi/m Bydr Qaeteififlthe & }:(bla| Ql['xock] is
ydr oxy, err] strai or _branched chain y err
strai ght or bm% heck keny! group, [ er r],

cycloal kyl, [err]cycloal kenyl, aryl, am no, al kyI am no,

nitro, nit bo L Qr

Rlerr] is igdrogen surfydr‘]g}&/ IrE[tgrc’rd] %F ¢¥a”§t rgﬁsghMer%}‘%nc%ed C 1as|enase or
“al kyl, ( err] dditsesisghicond ilvianm Hiadlucled prakkeagrbated by cellular sepesggnce
[err] cycloal Iigb s[ﬁé&t&d’d ﬁf‘HﬁenY:Ihe alfloup &fnsn.]stln? of 28kIR: aging,

al kyl am no, oxy, err Rl er rLare . _
i ndependent | yAszomfs haI lisgags hal o, atherosclerosis, peaythratds,

strai ght or braRdubrdid), al kphsctlgrr]-a stro hy, age—reﬁ‘@éa] macular

strai ght or branched chai h al kenyl rou

cycl oal kyI 5cdsgen %%ﬁ!kdﬂmun%r nesGenge “d AIDS. )

al kyl am no, carboxy, or aral kyl; and '
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aryl

wherein said al kyl, al kenyl, cycloal kyl, cycl oal kenyl, and ar al kyl
groups are |nd%RendentIy substltuted mnth one or nore substltuenléig
sel ected fr3YR oup consisting of c[err]- Cerr] cycloal kﬁCT gpp}w i

cycl oal kenyl, hal o,

branched chain al kyl ,
al kexy, ([err] al kenyl oxy, phenoxy, benzyl oxy,

substituent (s)
hydr ogen, hal o,
branched chai n al kyl
al koxy or
t hat :

(b) when X is >C=0
between (Jerr]; and
ot her than H;

is a doubl e bond be
-NH err], or -d; t
and Yis N and Z i
Clerr] and R errdg i
(e) when X is a bon
between Cerr] and
than H;
doubl e bond bet ween

15

-
o
|

Damaged area (mmz)_

C err] al kenyl'oxy, phenoxy
(a) when Y is CH or CCH
between C[err] and Cerr],

(f) when X is a bond;

hydroxyl, nitro, triflygronethyl, Cerr] straight or
Cerr] straight or branched chain al kenyl, Cerr]

and aryl having one or nore

i ndependently selected fromthe group consisting of
hydr oxyl ,

nitro, trifluoronethyl, Cerr] straight or
,~Clerr] straight or branched chain al kenyl, (err]

yl oxy; with the provisos
FFiiS;and there is a doubl e bond
and Rlerr]-Rerr] are H, then X is not O;
and Yis N and Zis O; and there is a double bond
R err]; and [err]is -COON, -NHerr] then Rerr] is
{c) when X 'is >C-0; and Yis N and Zis 0O; and there
ween (ferr] and Clerr] and [err] and [err] is -COOH,
hen Rlerr] is other than H; (d) when X is >C-QO ™
b 0; and there is a double bond between (err] and
5 met hyl ; and R[err]then Rlerr], is|other than H
I; and Y is U, and Z ; and there¢ is a double bond
err] [err], nethy Rlerr] is other
0; and there is a
-98 -
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Cerr] and

|
12

|
14

T
- Distance from interaural fine (mm)

T
6

|
8

10 16

A -

- —O— Control (n=14)
- —@— 10 mglkgtreated group (n=7)
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[err] is -OH

t han -H;

doubl e bond between Cerr];

[err]

Egnd bet&géﬁggﬁgrg¥

when X i s a bond;
between (Jerr] and [err] "are H, and [err] or H then R

bond betmeen Cerr];

is -CHerr]-

Cerr] and C[err];

and C4; and [err] are H;

-CHerr]CHerr]-

i s methyl
is a bond;

and [err]

and [err]Jthen R err]
-CH-CH; and'Yis a bond: and Zis 0; and there is a double bond betwen Cl

or -OH and [err]H t hen
and Y is N and
and Rlerr] and Rerr], ﬁ C[err] t
(h) when X is a bond; and Y is

and [err] then [err]
and Yis N and Zis O; and there is a double bond
err] is other than
H; (j) when Xis a bond; and Yis N, and Zis S; and there is a double

R err]

is 0;: and the

then Rlerr] is other than H
and Yis N and Zis O and there is a doubl e bond bet ween

then Rlerr] is other than H,
and Z is O; and there is a single bond
(n) when Xis

Yis -CHerr]-
between Clerr] [err] then R err]

-CH err] or -CHeérr]CH CH err]
bond between (Jerr] and [err] then

Infarct volume (mmS)

is other than H

is other than H;

is other than

nen ROESTRSelfhc: ©

and Zis 0; and there is a
is other than H.: i

(k) when X
(1) when X is

(m when X is

Y |1:Pi(§$d izrs 0. and there is a double

200
150
100 . -
50—
0 1 T 1 1
Control 5mglkg 10mglkg 20mghkg  40mg/kg
(n=14) (n=7) (n=7) - (n=7) (n=7)
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: P u'\; - OTDD LevE o LVL (D OODK ™D O & S
FNBNOBH WFEFARFCLE 19) eve R is ot MBrUYWAn H'TC™? (a of Y3 9q8g1816
is.0; Yis >CCH err]; 2 Ts 0; and'there is a doubl e-bond between Clerr] and
Rigrrl; fheacBbekédsws Ot her than H (p) when gohs M '
Cilerr], and Z is 0;*§nd there is a single bond between err “‘;‘?'Ijgifg[‘err]
is¥ err] We €ladmf al kyl, Hor chlorine; and Rer] is (Jerr] alkyl, Hor
ch®orine; and [err]; 5t H\El r ks Other..tha . 5. A conpound
" having an IC[grri]' of A2E8u OI’S&| é%?ﬁga%n #ﬁfﬁ &I}t Eﬁg%ﬂ?( Apper; F6&c)
- pol ymer eseinhibitiogs ped ydddpouttioseri pglymegapeudd oitker Buid bompound
' being a compound of formula I:

" or a pharmaceutically acceptable salt, hydrate, prodrug, or
mixtures thereof, wherein

Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, 0,
NR;;, or CRy;

G is NR,;R;s, OR;, SRy, or R,y¢

. & is 0, S, or NRy:

X is NRysr O, 8, CRiR;3, C=0, & bond, ~CR,,;=CR;,-,
~C (RllzRu] C(RRys) =, OF;

Ry Ry Ry Ry Rs, Rge Ry, Ry, R.:.or Rize Rysr Ry, Or Ry
are independentlj,r: hydrogen, halo, alkylhalo,
hydroxy, C,~Cy straight or branched chain
alkyl, C,-C, straight or branched chain alkenyl
group, C,~Cy cycloalkyl, C,;~C, cycloalkenyl,
aryl, amino, alkylamino, nitro, nitroso,
carboxy, or aralkyl:

Ry is hydrogen, hydroxy, C,~C, straight or branched chain
alkyl, C;~C, straight or branched chain alkenyl
group, C,~Cs cycloalkyl, Cs~C, cycloalkenyl, aryl,
amino, alkylamino, carboxy, or aralkyl;

Ry or Ry are independently: hydrogen, halo, alkylhalo,
hydroxy, C,-C, straight or branched chain alkyl, C,-
C, straight or branched chain alkenyl group, Cs=C,
eycloalkyl, C4~C; cycloalkenyl, aryl, amino,

L
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SR W UUW’ wal < 2R ‘ -t “‘,

or %i‘ Bﬁdﬂi’&“éﬁ“t“r‘(‘:‘é’r"ry accept able salt, hydrate, prodrug, or mxturesus‘(mgms‘|8

t hereof, wherein Y is alkylhalo, alkyl-CO G COG a direct bond, C=Q
0,- - Di\cliiing Addod.wa  CR[ err] G is NR[err] ~romey DocketNo.. 233631 OF

NR[ err] Xis O [err] are independently: hydrogen,
hal b, al kyl hal o, alkylaminydreﬁyboq'erefserawm oan@r anched chain

alRyl, C eghbreshr shqet agkgﬂr aggRefythaLpcabkeryl, cycloalkenpi OUszP[ err]
cycl oal kyl, C[err}L Ky cl oal

ooy P o hoant raLkils paopps hre independspkly 3pbarifuped Vith egeer
_hydrogen, hptteosubsElitueht (s)rsegbtted bremcbhe ghoup consistingabiyt,-

: traj ght d ch |
oyal bl kyl Cecoeefralla Sery Svargpikalyr, naton ydESHPly EAD, carboxy,

or aral kyl txifluorcmethiier Cl-¢y atiradghendenblranchedr ebein Bakol, atlagnhal o,

hyd : t b hed ' I qyl
olraight oF CBELABRcAeCREPRCIRRRTR L, BaperETe, £yt SIRORY, rbuai iy
~err] cycladﬁehgﬂpb(y,aphlenoam, nbenzyloxy, andl dykanhavingaohexyr more

' | Kyl |, I
Bnd aral ky PupsiisReneIYy BatbendBnl S ber SYERETERIR chk 6ERuETTY - 2V
- subst i t uentesisdiingt @d ﬂwumogbo ghalip,cbydroxriyheg nitperr] err]

| oal kyl , oAl k t
FerrT sty SrflceoReRrdn, (O sttalont Biobanchlen nath! p1UPIRTEL Y s
al kenyl , [atrx]aargmxpr qrmcpedr rzbn}noi}kepsrénoséy-c.beg#ymxyr §mF-aryI

havi ng one g1, d. d BQEE%Q%QU Xn&ehfeheéhérﬁﬁ?%i‘ﬁo%ﬂé@
.conS|st|ng of rogen halo roxyl, tfo, trifluoronet Cerr]
“strai ght or*'% Héd Ch &% cé?lﬁhy?nd C}‘%ﬂﬁ ’s’f r&i pHbLA Band dekyeamiG: and

_alkenyl, [e;] agbkaoRr,Obrkel) ] tRbeRYLEXHot PBeNOXyl and benzyl oxy;
2. The compound of claim 1, wherein said compound has
an ICy of 10 uM or lower for inhibiting poly(ADP~ribose)

polymerase in vitro.

3. The compound of claim 1, wherein said compound is:

N A

-95-

AMENDED SHEET (ARTICLE 19)



“RePiEe v & s wrwv e ot oViug wg o sRr ey B89 2 18¢
i 3hOBhO9] GVFes=tHat ; when™Y 'S S&H,: ZiS 0 and theré is a yis.ppe81s
bond. bet'ween*Clerr] and [err]; then R err] is other than-H. 6. A
conpound of forml a |1; . AN DE RIS gy

(ARTI CLE 19) 'Bciaims.mod04.wipd AM Mbcu % ., . = 43363-Ml

lerr]
A B
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. eow P " I AL IR VUL (D VT ol m'f!-t:l us <L
oy 3h-0M PPN THITTCaF1y accept abl e*%alt” “Ffdrate, ProdFiy, or'™™ US 00981818t

m xt ures thereof, wherein Y is alkylhato, alkyl-CO-G COG a
direct bon NR err],, or ,{;,Bl;.g,rﬂo], 23363-M1 G
i's NR[err] &ﬁ-?mo&wpd Zis 0, S, or NRerr] ket No. 23363-M

Rlerr]are indepgndent Yompound having an ch&’fér@@%num@roio&'e&Wf'&&' o,

~hydroxy, Clerr st rai gh ranched chain rrj,
straight ort L‘LY(ADP -ribose) p@ﬂrmrﬁﬁﬁeﬁw Melae)ishen b?e?ﬁ“f’m%[‘g

—cycl oal kyl beGiner ra] compound of formulacyecl oal kenyl, aryl, amno, alkyl am no,

. nitro, nitroso, carboxy, or ar aI kyl ; T Rrer+}—

'.iI's hydrogen, hydroxy, [err] straight o'_hbranched chain

;alkyl, Clerr] straight or branched chak al keny!| ”"’"”",M'W’WH"I

“Clerr] cycloal kyl, C[err]cycloal kefyl gxl
. al kyl am no, car boxy, or aral kyl; : R'R[ err]are independently:
Qydr gy, Clerr] straight or

““hydrogen, hal o, alkyl hal o, Re
“branched chain alkyl, Cerr] lerr] straight or branched
cloal kyl, [err]

~ chain al kenyl group, (err]

-+cycl oal kenyl, aryl, am no, R8ni no, carboxy or

~aral kyl; and - wherein said agl 9 cycl oal kyl, cycl oakenyl,
~aryl and aral kyl groups are | ndependent |y substitut ed with one or
. nmore substituent(s) selected fromthe gro p consisting of CJerr]

-~ derr] cycloal kyl, C[ err] cycl oal kenyl, hydr oxyl, nitro,

trifl

Strai ght  oroi g IA Y ﬁ%ﬁerﬁ]e 4! Bty Buiis, or
-102- mxmmwwo@hm henzyl oxy, and aryl having one or nore
. Substituent(s) 'ﬂd:‘?‘%ﬁf‘iiﬂﬂée'ﬁ%ﬁd-cﬁﬁn e I rect bon@QNeLB,i By of

~hydrogen, hal o, nitro trifludronmst hyl, C[err] stralght
- or branched chain al 3 C?érﬁ:?l strai ght or branched chain al kenyl ,

Cerr]al koxy or ¢e{§]INR,Ris, ORy, SRy, OF Rypi

. Z is 0, S, or NRy;

X is NR;q, O, S, CRyRay, C=0, a bond, =CRyy=CRys~,
=C (Ry3R1a) C{RyRys) —» oOI7 ,

Ri, Res Rasr Rer Ryr Rgy Ry, Ry, Ryg, Ryar Ryyr Rygr OT Ryg
are independently: hydrogen, hale, alkylhale,
hydroxy, C;~C, straight or branched chain
alkyl, C,-C, straight or branched chain alkenyl
group, Cy-C, cycloalkyl, C4-C, cycloalkenyl,
aryl, amino, alkylamino, nitro, nitroso,
carboxy, or aralkyl; _

Ry is hydrogen, hydroxy, C;-C, straight or branched chain
alkyl, C,-Cy straight or branched chain alkenyl
group, Cy~Ce¢ cycloalkyl, Cs-C, cycloalkenyl, aryl,
amino, alkylamine, carboxy, or aralkyl;

R, or Ry are independently: hydrogen, halo, alkylhalo,
l{ydroxy, C,~-C, straight or branched chain alkyl, C,-
C, straight or branched chain alkenyl group, C,-C4
cycloalkyl, C4-Cy cycloalkenyl, aryl, amino,
alkylamino, carboxy, or aralkyl; and
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3 KEAPH B8R SPHEHO: and benZyToky 1S “RGRIX compomnd of - M5t ARPEIBIES

[ w 11 or a
phar naceut igal.l ept abl e salt, hydrate, prodrug, or m Xt ures

t her eof , vw%’éc‘?‘&"f“%"&%‘"&t Y is al kyl hal o, al kyl - ©usy Doghet Nog 23363-Mt ¢
bond, C=0 , | GLsS

NR[ err] wherein sa}di315?15,agggﬁgF£rF?EIS§ii§i' cyq%%?}¥%?%l, aryl

i ndependen@pg aralkyl groups are hpdepgafentiyosubskitabed, wiyhrong, or
~Cerr]strapghe substituent (s) selEEthia?EB{ﬁdtﬁQagPo%:¥$ sfk€ihe SETEON
. or branched chai n al ken gr oup, errT cyctroal kyl

iderr] Cs cycloalkyl, GurlhoaYREeRtkenylt hakendydrasybnimidtran tro,

. nitroso, cakhigidoremedhahkyl,- hagh e dr
T Qerr] stra h;"f T i peretant orRbeRbbhaa KARPACRIKIL I B,
or branche&tgﬁ FﬁtaPEe ganched chain alkenyly Gyifa afkpRy. cGetal kyl

~ (err] cychdxiekgipky,aphienoxy, benzyloxy, andadigD, havkygash8osr CRéPOXY, oOr
& Kyl hai o, Swbstituent () *ihhefonihatil BaTertedPEReR tad” srdmnad chain
“al kyl, C ecensisting of hydrogen(] bhald,shydrgRylornbteached chain al kenyl
groub. A ettheiucromethyl, ci-c, $¥FalBht or Brghthed”EhgTn ST¥y1, ) e,
straight or branched chain alkenyl, ¢,-C, alkoxy or C,-C,
alkenyloxy, phenoxy, and benzyloxy; with the provisos that:
ta) when Y is CH or CCH; and there is a double bond
between C, and C,, and R,-R, are H, then X is not O;
(b} when X is >C=0; and Y is N7 and 2 is O; and
there is a double bond between C, and C,; and
Ry R, Ry, Ry and R; are H; and
R, is ~-COOH, -NH,, ~NO, or H; then
R; is other than H;
{c}) when X is 5C=0; and Y is N; and Z is O; and
there is a double bond between C, and ¢,; and
Ri» Ry Ry R, and R, are H; and
R; is ~-COOH, <~NH;, or -Cl; then
R, is other than H;
(d) when X is >C=0; and Y is N; and Z is 0; and
there is a double bond between C, and C,: and
R, is methyl; and
R, R;, Ry, Rs and Rg are H; then
R; is other than H;
(e) when X is a bond; and Y is N; and 2 is O; and
there is a double bond between C; and C,; and
R, Ry Ry, Ry and R, are H:
R; is =-NH,, ~NO,, -Cl, =-Br, methyl or t~butyl: then
R, is other than H;
(f) when X is a bond; and Y is N; and 2 is O; and
there is a double bond between C; and C,; and

e

L

~98-

AMENDED SHEET (ARTICLE 19)
AMENDED SHEET



-..i P e T o D ;-v;.p . LG & 4D OOTIO . TED OO L

A7 BIr@B3n1989 TAYLEXTS? or aral kyl ; “End WHET&i n sai *al*RyT", al'KeMyl, US 00981818
cycl oal kyl , cycl oal kenyl- aryl and aral kyl groups axe | ndependent |y

substitute i.th o r nore substituent(s) selected_ fro he grQ

consi st i ng%ﬁ%w‘!’%q err] cycloal kyl, C[err] cycr‘ﬁ‘m%ﬂ}“"hé’?&?’"‘

‘hydroxyl, Rity0,.ddJ fd UQLO b, e ai ght or branched chain al kyl,
‘Clerr] st rgf gﬁa odrﬁ'br%ngﬁegﬁgﬁgllnogl[ kgkr;%]fll ﬁh err] al koxy, (err] :
_al kenyl oxyReptRmoRy, andnBy |88y Hiakler yi having one or nore substituent(s)

i ndependeng] yi sehxd £k 4w i he group consisting of hydrogen, halo,
_hydroxyl, nitro, ;ri%l uofonet hy{a, g[err%- C,.straight or branched chain
Calkyl, err] stBi YRENoF bFaAcReRdenand Y kB ARE R ri8 ko3 or Jerr]
«'al kenyl oxythpenasya dodbbensphaxyetweenVc] add &, pranfiso that when Y is

:CHerr]land Z is 0;, ang the is_a single bond between CJerrjand Rerr] is
Jerr] al kyF3f 3(.')rRChI i‘Wé’{: %ﬁnﬁrﬁ[éfr?”'gs Cerr] alkyl, Hor chlorine: and
Rl err]thenRE eis |~¢h; ot t han H. 8. A conpound of formula IV:

-1V or a gharmaceuticall cceptabl e salt, hydrate, prodrug, or mxtures
“thereof, wh2ref sther “a‘%"ys"?'m kyl hal o, alkyl-CO G COG a direct bond, C=0
-0, [efh} when XGissaNBpedr]and ¥ is N: and Z is 0; and

there is a double bond between C, and C,; and
Ry, Ry Ry, Ry, Ry, and R; are H; then
R; is other than H:

{i) when X is & bond; and ¥ is N; and 2 is 0; and
there is a double bond between C, and C;; and
Ry Ryy Ry, Ry and R, are H; and
R; is =-COOH or H; then
R; is cther than H:

{i) when X is a bond; and ¥ is N; and Z is S; and
there is a double bond between C, and C,; and
R;, Rz, R, R, Ry and R are H? then
R, is other than H:

{k) when X is -CH,-; and Y is N; and 2 is O; and
there is a double bond between C; and C,; and
Ry, Ry Ry, Ryy R and R are Hy then
R, is other than H;

(1) when X is -CH=CH-; and Y is a bond:; and 2 is ©O; and
there is a double bond between C, and C,; and
Ri, Ry Ry, Ry Rs; @and R, are H; then
R, is other than H;

(m) when X is ~CH,CH,~; ¥ is -CH,~; and Z is 0; and
there is a single bond between C, and C,;
R;y Ry Ry, Ry Ry and Ry are H; then
R, is other than H;

{n) when X is -CH,CH,- or —CH,CH(CHCH;)-; Y is N; and 2
is 0; and there is a double bond between C, and C,; and
Ry, R,y Ry, Ry Rs; and Rg; are H:; then

—.
.
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. 1: al
5 Bt- Q8- 1%?9'”"‘NR[' err]; : e ”[“err] ’ i ndependent | y hydrdﬁ@?ggwws
hal o, alkyl hal o, hydroxy C err]strai ght gr- branched chai n al kyl,
Clerr] Diclajms.aplidedp@Nt Or branched chain al kenyl ggall !PE 5. 25363-M1
cycl oal kyl, cC[mgrr] c%lgoal kenyl, aryl, am no, w%m nomrll\r‘t ro,
nitroso, c&rlimxyzttmr ahaink |;; [err] is hydrogen hydroxy, Cerr]
straight or bra e S I ght or branched
"~ chai n al kenyl ng &&Qa*g&%,o' ¥ iﬁ %l(:‘,J"élx'k c?[ Isk F, LE:Ferr] cycl oal kenyl ,

aryl, there nbs al&qw!ahe rimqnttdamgen & angl Kyi ;and R[err] are

i ndependen al Kk a hydroxy, Cerr] straight
~or branche%"chéfn H ky‘l' R Qndaé ErdtH) thEflerr] strai ght or branched chain
“ial kenyl grBuds (C{mhr&r] :han Hr cycl oal kyl, Cerr] cycloal kenyl, aryl,

.am no, Cal |k gl n er sai d al kyI

“al kenyl, cycl oa éyl cy c?oaf k%n mar 3{3 an’il ar gﬁdk% qS\r,\lgupghgre

i ndependenﬁ‘?rgub%tﬁ%r%’é@lw h?ﬂ%r}%ﬁ%}fe%r% 9@5‘3&{ M (s) selected fromthe
sgroup consRStifN@.otoCberdlkd T loX i ind, ddeerr] cycl oal kenyl, hal o,
~hydroxyl, nitro, trrfl uor onet hy rr] strai or branched char n al kyl,
‘Jerr] strBi gt Gr BB Sachbiytndi P Mi"ﬁe’%‘i al koxy, derr]

al kenyl oxyg ,prye,pony abeh Ry | ;xy, aﬁrue;h@ﬁyl havi ng one or nore substituent(s)
i ndependenh y sel ect ed fro:Bg': he group consisting of hydrogen, hal o,

. hydroxyl, th% othey (thathdbt hyl . Jerr] straight or branched chain al kyl,
-CJerr] straight or branched chain al kenyl, C[err] al koxy or CJerr]

kel oy Phescy p RaBRIRK RiYind! 4R 0 BECHS Sy B8 iayer gdFT |13

Rlerr] is énhébiting prly(ADP-riljosein pohymerasefin orifite sdid compound
being a compound of formula I:

or a pharmaceutically acceptable salt, hydrate, prodrug, or
mixtures therecof, wherein

Y is alkylhalo, alkyl-C0-G, COG, a direct boand, C=0, O,
NRy;, ©r CRy;

G is NRy,Rie, ORy, SRy, Or Ryps

Z is 0, S, or NRy:

X is O;

Ryr Ras Rys Ry Rsy Ry Rys Rgy Rygr Rizs Rysr Rier OF Rys
are independently: hydrogen, hale, alkylhalo,
hydroxy, C,~C; straight or branched chain
alkyl, C,~C, straight or branched chain alkenyl
group, C;-Cy cycloalkyl, C.~C, cycloalkenyl,

U N O o
* [ L M S *
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HGQUELGLQO ‘\l‘ lld UUGU, wa: "UwToIT 1w ng
1'681103-1999 *or a pharmaceutical ly accept abl e salt, hydrate, US 00981818
prodrug, or m xtures thereof, wherein Yis
al kyl hal o, DQ(%QMQQ& COG, a direct bond C=0, 0, Atomey Dacket No,. 23363-M!
NR[err], err] Gis NR[err] Zis 0, S or
NR[ err ] ar@ler ahbne, | atlkpkariind) ynitrs, nitroso, hydr ogen,
‘hat o, al kyl hal o, hydr Clerr].stsal ght or branched
-chain alkyl, Cerr] S?Fé?ﬁﬁt éf %‘?%%&gﬂ chai n al kenyl

. group, CI[ErIr] CYR} aid Ryydragesv,r |hydroxy, C;=Cy straigltg/cgm%mghqd a:pl}ail,nk |
_-amno, alkylam no, n Cy gho aral kyl ;
. Rerr] is hydrogen, h;ggoky (‘i’eF.'rt al ht gk %E%ﬂancﬁﬁg éikeﬂ&l
“alkyl, Clerr], straighoups Es%cﬁk'eléﬁékﬁ al feTin cycloalkenyl, aryl. group,

~derr] cycl oal kyl , Chfihb, C Ek?ﬁkiﬁﬂhﬁ' , c@k¥bxy, or aralkyl: ani no,
al kyl am no, car boxy, or afa Rl err]are | ndependent |y

:.hydrogen, hal o, Red oyl Raé 0,axe xndependently. hydraaen, helerr pldkyikedr or

~ branched chain al kyl y foxy, Ci-C, straight oer%hlch%tar aham» an xagneped
chai n al kenyl group, C[err

' cl oa y ,
. cycl oal kenyl, aryl, &m s,@raight or branched Ch‘%ﬂ-‘{ FRAYRYX |36

aral kyl ; and - cyc\mamym, seﬁt,a'd?ﬂloaqlwéawl aQ')ﬂJ oahiyib,
_cycloalkenyl aryl g rou 1l E |nd8pendently
“substituted with one3dkyl aming, Geak alkyrs

wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl
and aralkyl groups are independently substituted with one or
more substituent({s) selected from the group consisting of C,~
Cs cycloalkyl, Cs~Cy; cycloalkenyl, halo, hydroxyl, nitro, _
trifluoromethyl, C;=C¢ straight or branched chain alkyl, C,-Cg
straight or branched chain alkenyl, Cy~Cq alkoxy, €,-C,
alkenyloxy, phenoxy, benzyloxy, and aryl having one or more
substituent (s) independently selected from the group
consisting of hydrogen, halo, hydroxyl, nitro,
trifluoromethyl, C,~Ce straight or branched chain alkyl, C,-Ce
straight or branched chain alkenyl, C;~C, alkoxy or C,~-C,
alkenyloxy, phenoxy, and henzyloxy:
with the proviso that:

when Y is >CCH,2 2 is 0O; and
there is a double bond between C, and C,; and
R;r Ry Ry, R, Rs and R are H; then
R; is other than H.

6. A compound of formula II:

~-101-
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HoBE-03q1999 FUEn{ TS’ sel ected fromthe group consisting of Cerr]-
Clerr] cycloal kyl, Cerr]cycloal kenyl, halo, hydroxyl, nitro,
tFi fl uor omeivlgimsmdddewgd] straight or branched chain gl podido! $3363-Mm1
straight or branched chain alkenyl, Cerr] alkoxy, (err]

al kenyl oxy, phenoxy, benzyl oxy, and azgl havi ng ne or nore

US 00981818¢

© - 106- substituent(s) i n?pen ntly selected fromthe group
consi sting of hydrogen, halo, hydrxgM ' sgit rog,t rifluoromethyl, C[err]
straight or branched chain alkyl, dlerr]'#straifght or branched chain

.al kenyl, C[err] al koxy or C en% 8 . engRy, and benzyl oxy; with

-"the provisos that: (a) when
. bond between Clerr] and [err] X Herr], -NJerr] or H
.then RXis other than H R ' \ is 0; and there is a
. doubl e bond between Cerr] and [er\rl\’#éand errff is -COON, -NHerr], or -d;
.then R is other than R (c) n Y% N™and Zis 0; and there is a
“doubl e bond between C[err] and Rlerr] is nmethyl; and [err]then Rerr] is
ot her than H. 10. A compound of f](:)Ir mula VI: [err]

or a pharmaceutically’ acceptable salt, hydrate, prodrug, or
mixtures therecf, wherein

Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, O,
NR;a, or CRy;

G is NRyRycr ORy, SRy, Or Ryy:

2 is O, S8, or NRy:

Ry, Ray Ry Ry Ry, Rgs Ry, Re, Or Ry 2re independently:
hydrogen, halo, alkylhalo, hydrexy, C;-C, straight
or branched chain alkyl, C;-C, straight or branched
chain alkenyl group, C,~C, cycloalkyl, C,~C,
eycloalkenyl, aryl, amino, alkylamino, nitro,
nitrose, carboxy, or aralkyl;

Ry, is hydrogen, hydroxy, C;~C, straight or branched chain
alkyl, C,-C, straight or branched chain alkenyl
group, C,-C..cycloalkyl, Cs-C, cycloalkenyl, aryl,
amino, alkylamino, carboxy, or aralkyl;

Ry or Ry, are independently: hydrogen, halo, alkylhalo,
hydroxy, C;=Cy straight or branched chain alkyl, C;-
Cs straight or branched chain alkenyl group, GCy~C,
cycloalkyl, :C,-C-, cycleoalkenyl, aryl, amine,
alkylamino, carboxy, or aralkyl; and

wherein said alkyl, alkenyl, cyecloalkyl, cycloalkenyl, aryl
and aralkyl groups are independently substituted with one or
more substituent(s) selected from the group consisting of Cy—
Cs cycloalkyl, Cs-C, cycloalkenyl, halo, hydroxyl, nitro,
trifluoromethyl, C;~Cq.straight or branched chain alkyl, C;-C
straight or branched chain alkenyl, C,=-C, alkoxy, C,-C,

-102-
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t hereof ; wherein Y~”i s al kyl hal o, alkyl-CO G ,COG a direct bond, C=Q
0, D:chik.asd0bwpd Or CRlerr]; G is NR[ err Jaitomey Dodked No.. @3365M1 OF
NR[err] -107- [err]are

| ndependemtulopnyloxyr pheperygebengyloxval Rpdharyl hewingyon€] errioxer ai ght
- o branch ageRgd chai n al kenyl
%‘?Jtﬁ‘s'ﬁyrcq A 5%') 1%@%&5@%1@&% 2658 0che group Cha

~group, C[err cycl oal keny aryr, am no,
“al kyl am nsongistdng of ydrqm%oeel%ahuéxyxyép ALEERY| ; [err] is

- hydrogen, dpidn@erontdteil, L8] w:argr&r Y @ncdhdld) chain alkydl ke,-cCerr]

~tstraight or branched chai n rr] cyc oal kyl,

al ke
“qerr], cydradabdnAr Mchcd bt a&l‘FPHé'l'aFkﬁ?'aﬁl%FS"é’aPEoizy‘ Cor aral kyl ;

[err] areailrkdﬂwad@) pheivivgoend banaylakiyyl hal o, hydroxy, Clerr]
.straight or branched cha| n alkyl, Cerr]- Cerr] straight or
- branched chai n al kenyl group, C[err] cycloal kyl, Cerr]

cycl oal kenyl, &aryl, sadonpound of formudw ATIno, carboxy, or aral kyl; and

wherein said al kyl, al kenyl, cycloal kyl, cycloal kenyl, aryl and aral kyl

.groups are independently substituted wth one or nobre substituent(s)

sel ected frou the-group conS|st|ng of - (Jerr] cycloalkyl, Cerr]

-~cycl oal kanyl , hal o, hydroxyl, ﬁltun&pethyl Cerr] straight or
branched chaln al kyl, derr] h g

I1I

or a pharmaceutically acceptable salt, hydrate, prodrug, or
mixtures thereof, wherein

Y is alkylhalo, alkyl-CO-G, COG, a direct bend, C=0, O,
NR;;, or CRgs

G is NR, R, OR,, SRy, or R,y

Z is 0, S, or NRy:

Ryr Ry, Ry Rer Rgr Rer Ry Ry, Or Ry are independently:
hydrogen, hale, alkylhalo, hydroxy, C;-C, straight
or branched chain alkyl, C,~C, straight or branched
chain alkenyl group, C,-Cq cycloalkyl, Cs;~C,
cycloalkenyl, aryl, amino, alkylamino, nitro,
nitroso, carboxy, or aralkyl;

Ry is hydrogen, hydroxy, C;~C, straight or branched chain
alkyl, C,-C, straight or branched chain alkenyl
group, C,~C¢ cycloalkyl, Cs-C, cycloalkenyl, aryl,
amino, alkylamino, carboxy, or aralkyl;

R,; or R, are independently: hydrogen, halo, alkylhalo,
hydroxy, C;~Cs straight or branched chain alkyl, C.~
c, straight or brauched chain alkenyl group, C,;-C,
cycloalkyl, Cs-Cy cycloalkenyl, aryl, amino,

-103- - |
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phenoxy, benzyl oxy, and aryl having one or nore substituent(s)

i ndependént sel ected.fromthe group consisting of'} oge h
hydr oxyl , nb%(ﬁ“'é“,'""f"%#“ﬂor omethyl, C[err] straight orhﬁg‘%ﬁgﬁgﬁ]{g‘%?ﬁ'»gl kyl ,
Cerr] straight or br gnﬂl;u?m I | K or (Jerr]
al kenyl oxy, phenoxy, %ggyhgenzy b)r}:?évmt / t%gﬁ%%@oscatﬁ#at: (a) when Y
is N and Z"h%rﬂj,-nami@hé}Eﬂ-s_ﬁl e BHEFPH e FR§I Remtt [ @YY [err]
- et gy| 05 E%R&tﬂkélkﬁgng%?ﬁét aﬁeoillti@épéﬁ@éhﬂ subsat(ig[uﬁ/&tﬁmi\ﬁéi orlé ]&It’lﬂ VA

is 0; an ere is a doubl e bon et ween err]: an err], and [er en

'AVENDED SHERTE ARipetECYeRt (S) SePStiss f%e?i? FrouR @“4%%%’}4 ot 'Cy-
g:[c) W]hen Ydt':§ d\}blmii]l,s (%%Cf’;lﬂflycloalkéﬂw_r,e sl drwddoxyagndiivatoseen
~derr]; an err].a err IS : [ t . eLrlais
‘ot her than FIFif1“°L°me hY?d)CW%nSELPég#I, aﬁdb’%ﬁgﬂ%ﬁ ‘gﬁ%m alkyle Ca&sis a
~doubl e bondgbebigRE Skebranoted chainRakkenylhel,-C, alkokyerCi~des ot her
than H

_doubl e; bondaBEFwéﬂ&g eWFHSEM" Sbe'“hz%f%gﬁiiﬂg 2BYf having HAE'Sr ' Rofl
" substituent {5) independently selected from the group
consis.éing of hydrogen, halo, hydroxyl, nitro,
trifluoromethyl, C;-C¢ straight or branched chain alkyl, C;-C,
straight or branched chain alkenyl, C.-C, alkoxy or C,;-C,
alkenyloxy, phenoxy, and benzyloxy

with the provisc that when Y is CH;; and 2 is O; and
there is a single bond between C, and C,; and
R, is ¢, to C, alkyl, H or chlorine; and
R¢ is C, to C, alkyl, H or chlorine; and
R:, R;» R,, and R, are H; then
R, is other than H.

B. A compound of formula IV:

Iv

or a pharmaceutically acceptable salt, hydrate, prodrug, or
mixtures thereof, wherein
Y is alkylhalo, alkyl-CO-G, CCG, a direct bond, C=0, O,
NRyy, Or CRy/
G is NR, R, ORy, SRy, Or Ryoi

Z is ©, S, or NRy:
%* c L M S *
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Z.is S; and there is a double bond between (Jerr]and [err]
t hen &.F_ laa Ot her than H. 1 JauoeyIRERONG).A3388-MtOr Nul a
VI rr] or a pharmaceutically acceptable salt,

hydrate, prodr, B§, Rs, Rar NReyt RgpsRihdeeoRie, wWihiescior Ryy are Yis

“ablythai o, al kyl" OO Qo 008l Hijalbgh, Salo, Aikyihate, nyarofs! 3 o

ndepénden Iy
hydrogen hal o, al k)ﬂ,hGLosttmw;(yoz branched (;El'e#lrl‘] aslt%:glﬁz"éi br anched

ghain allol Gerr] serasgne o ik T
“-al kyl am no, nitro, myelestkyar faxG, evyckeatksnyl, 313{-‘9r r"‘]mr%"fhydrogen
B?g;g)ﬁgd [cﬁ;ir] ;lt Lgh%ikﬂaﬂx%‘chﬂ%@a'ﬂtroso, caxddiy, od @ralgilai ght or
. Ry is hydrogen, hydroxy, C4-C; straight or branched chain
alkyl, Cy~Cp straight or branched chain alkenyl
group, C3-Cs cycloalkyl, Cs~C, cycloalkenyl, aryl,
amino, alkylamino, carboxy, or aralkyl;
Ry or R, are independently hydrogen, hale, alkylhalo,
hydroxy, Cy4~Cs straight or branched chain alkyl, C,-
Cy straight or branched chain alkenyl group, Cy—Cs
cycloalkyl, Cy~C, cycloalkenyl, aryl, aminc,
alkylamino, carboxy, or aralkyl; and
wherein said alkyl, aikenyl, cycloalkyl, cycloalkenyl, aryl
and aralkyl groups are independently substituted with one or
more substituent(s) selected from the group consisting of G-
C, cycloalkyl, Cs-C, cycloalkenyl, halo, hydroxyl, nitre,
trifluoromethyl, C,-Cs straight or branched chain alkyl, C;-Cs
straight or branched chain alkenyl, Cy-C, alkoxy, C3~Cq
alkenyloxy, phenoxy, benzyloxy, and aryl having cne or more
substituent (s} independently selected from the group
consisting of hydrogen, halo, hydroxyl, nitro,
trifluoromethyl, C;~Cs straight or branched chain alkyl, C;~Cg
straight or branched chain alkenyl, C,-C, alkoxy cor C;-C,
alkenyloxy, phenoxy, and benzyloxy: with the proviso that:
when Y is N; and 2 is O; and
there is a double bond between C, and C,; and
R;, R, Rar Rer R; and Rg are H; then
R, is other than H.

9. A compound of formula V:

105~ AR N )
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al kyl am no, carboxy, or aralkyl; Rlerr] are independently hydrogen,
hal o, al kyl hal o, hydroxy, Cerr]. straight. or branched chain
alkyl, d er$lﬁ°l-""‘°d°"""’d Clerr] straight or branched “emsyPogierdionp36iMaup,
derr] cycloal kyl,: [err] cycl oal kenyl, aryl, am no,

al kyl am no, : carboxy, or aral kyl; and erein said al kyl, alkenyl,
cycl oal kyl, cycloal kenyl, aryl and araljkyl groups art independently

" substi

~consisting of (Jerr]- Cerr] c ¢l oal]
. hydroxyl, nitro, trifluoronet hyis 62

:,___C[err]

- al kenyl oxy, phenoxy, benzyl oxy m2MRg VRRG~OR
-independently selected fromthe groul corbi stijng o

tuted with one or nore substagy ected fromthe group

cycl oal kenyl , . hal o,

ebr anched chain al kyl,
al koxy, (err]

or nore substituent(s).

hydr ogen, hal o,

straight or branched chain

-

s hydroxyl, nitro, trifluoronethyl, C%®r] Strai*™ht or branched chain al kyl,

derr]

straight or branched chain alkenyl, C[err] alkoxy or ([err]

- al kenyl oxy, phenoxy, and benzyl oxy; w th ¥he provisos that: (a) when Y
‘is -CHerr]-; and Zis 0; and there is a single bond between CJerr] and

~derr]

[ e aRPhAIMECEUSLcal lyn ascmptable sBltwhbydrate, Nprodiagd dris O;

~and there st Beuebpek@dE bohegaaaClerr] and [err] Rerr] is other than H

AI\/ENDED SHEET (ARTI CLE 19)
¥ is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, O,

NRy, Oor CRy2

G 1s NRyRye, ORy, SRy, O Ryyl

Z is 0, 8, or NRy;

Riyy Ryr Rye Ry Rsy Rg, Ry, Ry, Or Ry, are independently -
hydzogen, halo, alkylhalo, hydroxy, C,-C, straight
or branched chain alkyl, C,-C, straight or branched
chain alkenyl group, C,-C, cycloalkyl, Cs~C,
cycloalkenyl, aryl, amino, alkylamino, nitro,
nitroso, carboxy, or aralkyl:

Ry is hydrogen, hydroxy, C,~C, straight or branched chain
alkyl, C,-C, straight or branched chain alkenyl
group, Cy-Cg cycloalkyl, Cs—C; cycloalkenyl, arvyl,
amino, alkylamino, carboxy, or aralkyl: .

Ry, or Ry¢ are independently hydrogen, hale, alkylhalo,
hydroxy, C,-C, straight or branched chain alkyl, Cp-
C, straight or branched chain alkenyl group, Ci-C,
cycloalkyl, Cs-Cy; cycloalkenyl, aryl, amino,
alkylamino, carboxy, or aralkyl: and

wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl
and aralkyl groups are independently substituted with one or
more substituent(s) selected from the group consisting of C,-
Cq cycloalkyl, Cs~C, cy:cloalkenyl, halo, hydroxyl, nitro,
trifluoromethyl, C,~C; straight or branched chain alkyl, C,~C¢
straight or branched chain alkenyl, C;-C, alkoxy, C,—C.
alkenyloxy, phenoxy, benzyloxy, and aryl having one or more

-106-

A

AMENDED SHEET (ARTICLE 19)
AMENDED SHEET



Y By Zk
% B1]03-1999 #s3eWeitea phar maceut <¢al 1y %ttept abl e 8 att ""hydf’%it"': prodri¥s. 003§1818‘

m xtures thereof, wherein Y is alkylhalo, alkyl-COG COG
di rect bond, C=O, 0, - NR[err],, or CRlerr];
G'i s NR[ er M}\laims.mod04.wpd Z i O S, or NRerr],; Attorney Docket No. 2363+M] ar e

I ndependent | y hydrogen, .hal q, err
_stranht oFu§§§ﬁg gtgﬁ&' n§p 5¥E¥Z feggcgeéyfr°m the growp, 4j ght 51 ]
branched Ch&h@latkagybfghgdwpgeberhhlo, hydroxyl, nitro, cycl oal kyl , C[err]
0161081 Ky AMondBR, c.oc, seegighy or, SREARAT Ry, BabR:, 160"
iistraight ostiradgbite d rc baianched chain alkenyl, ﬁbelélﬁpayrprscpamght or
by anchied NGBS shencny, ‘ane emayiol"Besl ] RUFLIRL Yhag 11
~aral kyl ; (a) whenRFéﬂﬁ]Narénﬂnéepén@enah9 hydrogen hal o, aikylhalo,

_hyd |
Jerriv st 37 4 st Stk izl e
“cycl oal kyl R'C[B:rrr Racy B 0k ey @ By | angh;

“al kyl ami no.g, cggboéaoapr-gﬁgl kNG, agdp, then wherein said al kyl, al kenyl,
cycl oal kyl, {CIoaIkeng yl and aral kyl groups are 3
F ndependent‘hy supthery Eﬁnvﬁfh one or nore substituent(s)

~ selected from thg)grhdieh QORS M;i R&O% €% 0; and C err] cycloal kyl,
g[[gH g{?éﬁ%ﬁﬁenyl % gj?f{ﬂﬁﬁ% mtr%[le?"}“j’ Cp an dtl’lf| uor onet hyl ,
- -111- R, R,y R, R, and R, are H; and
R, is -COOH, =NH,, or =Cl; then
R; is other than H;
{c}) when Y is N; and 2 is O; and
there is a double bond between C, and C;; and
R, is methyl; and
R.r Ry, R, Rg and R; are Hy then
R, is other than H.

10. A compound of formula VI:

vi

or a pharmaceutically acceptable salt, hydrate, prodrug, or
mixtures thereof, wherein
Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, O,
NRy,, ©r CRy2
G i8 NRyjiRegr OR-: -SRy. or R,g,
Z is 0, S, or NRy;
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al kenyl oxy, phenoxy, .benzyloxy, and aryl having ong or nore
substi t uent ) i ndependent | y selected fromthe group, consi sting of

hydr ogen, ﬁ"“ yl, nitro, trifl uor oftBamsyPocketNay 23p63ME oj ght
or .branched ch Ky err stral t or branched. c
~alkenyl, Cerr] 3%9 h 1 Rer ‘Rys Rayy %%%&F %
. benzyl oxy with the phpdrsqenhahalo, alkylhalo, h\m:rmw <,aChosticainglit 7 | s
~0; and thereg_i I d en e
then Rerr] SFSE Qﬁgg Shgf_ﬁ aPEH‘B é‘ g gﬁl-a%ggt ancﬁé

_ A haFmace ?I cal
= composi tion which coghaisealkenyl group, Cy~Cs cyclpadkyherGpdltically

. effective amount of 0 d Ler r]

~or a pharnaceuticall 9”&88%%‘5 ?’g gg'P#f %?atenym%jdammo' niéfé

‘m xtures thereof, whaisrpso, carboxy, orvaréllsykw hal 0o, al kyl-COG COG a

?Isrﬁ(l% eP(r)]nd C-Q, s hydrozgen, hydroxy, Rbﬁrfﬂ:rﬁgr@[&" rﬂranchxed Chl\?l'«j"[nerr] G
=0, S, CRlerr]Rerr] @lbyla S-gng teﬁf.gpp r branched chain alkenyl
' group, Cs=Cy cycloalkyl, Cs—C; cycloalkenyl, aryl,
amino, alkylamino, carboxy, or aralkyl:;
R,; or R,y are independently hydrcogen, halo, alkylhalo,
hydroxy, C.-Cy, straight or branched chain alkyl, C,-
C, straight or branched chain alkenyl group, C,-C,
cycloalkyl,. Cs~Cy cycloalkenyl, aryl, amino,
alkylamino, carboxy, or aralkyl: and
wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl
and aralkyl groups are independently substituted with one or
more substituent (s) selected from the group consisting of Cs-
Cs cycloalkyl, Cs—-C, cycloalkenyl, halo, hydroxyl, nitro,
trifluoromethyl, C,-C; straight or branched chain alkyl, C,-C,
straight or branched chain alkenyl, C,-C, alkoxy, C,-C,
alkenyloxy, phenoxy, 'benzyloxy, and aryl having one or more
substituent (s) independently selected from the group
consisting of hydrogen, halo, hydroxyl, hitro,
trifluoromethyl, C;-C; straight or branched chain alkyl, C,-C;
straight or branched chain alkenyl, C,~C, alkoxy or C,-C,
alkenyloxy, phenoxy, and benzyloxy; with the provisos that:
{(a) when ¥ is N; and Z is O; and
there is a double bond between C; and C,; and
R,, R, Ry, R, and R; are H;
R is -NH,, -NO,, -Cl, -Br, methyl or t-butyl; then
R, is other than H;
(b} when Y is N; and Z is 0; and
there is a double bond between C, and C;; and
. R, is -OH; R; is methyl or -OH; and
R, R, R, and R; are H; then

— e T T
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| ndependent | y hydrogen, hal o, al kyl hal o, hydroxy, — Cl C
straight or branched chain alkyl, C[err] ' stra
Br anched ch%ﬁ“'&i‘ﬂ?@ﬁﬂ“ groap, J err] Atoraey Dosket No.. 2&%& aI kyl ,

Cerr] cyclgpal c an1no al kylam no, nitro, nitroso, carboxy, or
~ar al ky "i s hydrogen, hydroxy, err] straight or
| kyl : 715 8eher g[.lglh hyd hyd derr] h

“branched chain () when Y xs Ni- andA iscmr @ndst rai ght or branched chain

“alkenyl  there is a doubXd Bbhd Hetidert)s! aalikel, derr] cycloal kenyl,
caryl, am no, al kyl am no car boxy, or aral kyl;

=R err] are Bnd@enRentsyanddRo@xe Hialand 2| kyl hal o,

vthydroxy, Clgrrlies I,0Rhed! branched chain alkyl, Cerr]-

derr] st ralls‘dht sotr-alSr aﬁc ed chain al kenyl group, derr]

s cycl oal kyl ,RCiié&r ofth@yc td@w Byl , aryl, anino, al kyl ani no,
<icarboxy, or aral k?j wiied ¥ is N, aﬁﬁ]ez eisp caighal kyl, al kenyl, cycloal kyl,
. cycloal kenyl , ary n r.al k are i ndependently

“isubstit ut edtRPE® Lhed ouble ab"“‘? ré'y%%fgsé)ll g&&n?f"s) réil ected fromthe
group consigf,i r]g,ofas,C[m‘rr}\5 and R, ar€[ @;r khencl oal kyl, C err] cycl oal kenyl,

- hal o, hydroxyl s trifluoronethyl, C- Ca strai ght or branched
“chain al kyl® é[%rc’r“] et than *strai ght or branched chain al kenyl,

~.(err]al koxy, Cleey |when Y is @ kemy|D)is themtd(y, benzyl oxy, and aryl

.havi ng one cl pend y selected fromthe
.group gﬁeggoﬁglgt?ﬁubl sﬁgﬁéogen é} 0’ Qﬂad%xﬁﬁém tro,
trifl uoronmerfyyIR:, CRer r$4stam1| Hetane %ramt,d]ed chain al kyl, (err]

. straight or br.a§1 'Ef'dbﬂ: rh_al |, C[err] al koxy or C[err]

- al kenyl oxy, bhenoxy, and bénzy oxy, with the provisos that:

‘(a) when X Re &5 taher dfeny His N andZ|SO and there is a

-~ doubl e bond bet RrYy 2pdy; an §f'dnd Rlerr] nmethyl or
~t-butyl; the REY Ys;I‘st[ ? I's ot ﬁ[ H; (b when X is
“_CHerr] andtzeirs bs Ando‘-lble bondt’ﬂ%?@?% ‘61 ﬁ'\‘i’glce'b%!\@ between C[err] and
.‘C[e”] R R, Ry, R, Ry and Ry are H; then

R, is other than H.

11. A compound -of formula VII:

R13 Rig

VIiI

or a pharmaceutically acceptable salt, hydrate, prodrug, or
mixtures thereof, wherein
Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, O,
NR;y, or CRyj
G 15 NRyRyq ORy, SRp, OF Ryp

2 is O, §, or NR{;?
. * [ L H s *
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is =CH err] YIS N and Z : is 0; and there [ a double bond bexewxdy 070

Clerr]and  paciaimemodieiipa] are H then REerr] i) Bike No2R3dEM:
(d) when X is 0, Yis >CCH err]; Zis 0; and there is a doubﬁt bondbltaetvveen

Clerr] and ClerrBs, &d Rer Her aRe, HBert Ben Rl,emy), iR, 0tBIG) knanoH R,y are(Dp)

“whén Xis S and Y isg t sin ebond
between Clerr]; and [eﬁ%ﬁ‘ﬁ zréiﬂ @déﬁﬁeorl %l a'n(f(i[ﬂé'r rﬁalﬁ Kk 8%
"chlorine; and [err] e@u:l'qnestyaéebt Hz theanched r¢hain alkyl tw,ﬁcl;l a.d
(i) a pharnmaceuti cal &,% gﬁﬁgptgpl l{éc?rchain alkéh 1 g'g&‘(ﬁo ceuti cal
e I 'ut*o

-composition of claiml rein the carrier ri

“*suspensi on or emul si Wcl%hkﬂngﬁﬁcercmW@b}deMe aryl amirgo, The
pharmaceuti cal conposiikela®ing) aﬁmg@ hersdd t | | psul e or

‘tablet containing a si ng e or divided dose o‘?é sai gcf S 16. The
“phar maceut i cal 3 =t7 RQGP'CMPﬁPi‘Zr \ﬁh‘é‘"seﬁ?rﬂiéh&aﬁr brasshed shain

e e T vecsb vk G e sk R miA e o gt |
_ roup, C,-C. ycloalkyl, Cs~C, cycloalkenyl, aryl,
amino, alkylamino, carboxy, or aralkyl;

Ryy or Ry are independently hydrogen, halo, alkylhalo,
hydroxy., C,~C, straight or branched chain alkyl, Cg-
C, straight or branched chain alkenyl group, C,~C,
cycloalkyl, Csq~Cy cycloalkenyl, aryl, amino,
alkylamino,. carboxy, or aralkyl; and
wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl
and aralkyl groups are independently substituted with one or
more substituent{s) selected from the group consisting of C,-
Cs cycloalkyl, C,~C, cycloalkenyl, hale, hydroxyl, nitro,
trifluoromethyl, C;,~-C¢ straight or branched chain alkyl, C,~C,
straight or branched chain alkenyl, C,=C, alkoxy, C,~C,
alkenyloxy, phenoxy, penzyloxy, and aryl having one or more
substituent (s). independently selected from the group
consisting of hydrogeh, hale, hydroxyl, nitro,
trifluoromethyl, C,~C¢ straight or branched chain alkyl, C,-C,
straight or branched é:ha:.n alkenyl, C,~-C, alkoxy or C,~-C,
alkenyloxy, phenoxy, am benzyloxy; with the provisos that:
(a) when ¥ is -CH,~; and Z is O; and
there is a2 single bond between C, and C,!
Ry, Ry, Ry, R, R; and R, are H; then
R, is other than H;
(b) when ¥ is N; .and Z is 0; and there is a double bond
between C; and C;; and
Ry, Ry, Ryy R, R; and R; are H: then
R; is other than H. I

[N I\ll\l AL
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of claim13, wherein the -carrier is a solid inplant..~ 19. The

phar maceut | GAlkQHResdd 0N of claim 13 for inhibiting BodseiNoY bis¥a.m

treating or preventing di seases or disorders, altering géne expre€ssion, or

radi osensitizingl2. A comBounfeoBEh@bprmaeat veak:conposition of claim 19,
wherein the di seases or disorders are rﬁt medi ated ny NVDA toxicity.
1

--114- 1 111111 11111 111"1 111 11*1 AVENDED SHEET
(ARTI CLE 19) Z ANENDED SHEET 21. The
-phar maceuti cal conpositit of clainm¥8 W¥erei Rsthe di seases or disorders
sare selected fromthe group congistirng of #tissde daﬂgge resulting fromcel
=damage or death due to necrosi SRSt > endl nediated tissue
damage or di seases, Aeural tissue { ) fromiachem a and
.reperfusion injury, neuroltgical. A odegener ative di seases,
“vascul ar stroke, cardiovascul arRa] ;ge-relaﬁbd macul ar
“degeneration, A DS and other inmmune egceficeMdi seases, arthritis,
~itherosclerosis, cachexia, cancer, degeﬁhﬂa iye di seases of skeletal nuscle
involving replicative senescence, diabetes, head trauma,.- i nmune senescence,
i nfl anmmat ory bowel" dl sorders, muscul ar dy$Tfophy, osteoarthritis, ..
ost eoporosi si chronic pain, acute pain, neuropathic pain, nervous insult,
Peri pheral mar@wecpharmaceutically acceptable salt, hydrate, prodrug, or

mixtures thereof, wherein

Y is alkylhalo, alkyl-CO-G, COG, a direct bond, C=0, O,
NRyjs, Or CRes

G is NRyRysr ORy, SRy, Or Ryp:

2 is 0, 8§, or NRy;;

Ry; Ry, Ryr Rar Rgr Rgy Rer Ryr Rygr Rixsr 0x Ry aze
independently hydrogen, halo, alkylhalo, hydroxy,
C,~Cy straight or branched chain alkyl, C,~C,
gtraight or branched chain alkenyl group, C;~C,
cycloalkyl, Cy~-C, cycloalkenyl, aryl, amino,
alkylamino,. nitro, nitrose, carboxy, or aralkyl:;

R, 18 hydrogen, hydroxy, C,~Cy straight or branched chain
alkyl, C,-C, straight or branched chain alkenyl |
group, C,~C, cycloalkyl, C,~C, cycloalkenyl, aryl,
amino, alkylamino, carboxy, or aralkyl:;

Ry or Ry are independently hydrogen, hale, alkylhalo,
hydroxy., C,~C, straight or branched chain alkyl, Cg-
C, straight or branched chain alkenyl group, C,-C,
cycloalkyl, C,~C, cycloalkenyl, aryl, amino,
alkylamino, carboxy, or aralkyl: and

wherein said alkyl, alkenyl, cycloalkyl, cycloalkenyl, arvl
and aralkyl groups are independently substituted with one or
more substituent{s) selected from the group consisting of C,~
C, cycloalkyl, Cs~C,; cycloalkenvl, halo, hydroxyl, nitro,
trifluoromethyl, C;~-C; straight or branched chain alkyl, C,-Cg

e
e
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di seases or disorders relating to lifespan or proliferative capacity of
cel'ls, and dil eases or disease conditions induced of exacerbated by

cel I ul ar S EDRRORIAIE04. wpd 22. The pharmaceutical copeshdckeoNo. 283 m 21,
wherein the neurol ogical disorder is selected fromthe group consisting of

- peri pheral Shtaxght or mqﬁy qiaid] ddikenylur Cro€. dilkonyy $haCe, traumatic
brain inj Uré(lké’t%l%g@f' é&ﬁl%iéynmarfd)rﬁylsm%%ga%?@mo@ &g th

brai n damage, el 1 nati ng di seases. pharmaceut 1 cal

.. cONposi ti orﬁ%ﬁs’bﬁ‘aﬁﬁt?@’ nsenendent Lie S odestad rf-@ﬁﬁ“bﬁ&‘@h;ﬂfpgpcaused by

- Qui | 1 ai n- Bagdes SaiHe e hydroger?,4 hal_Ehe H%J‘H&rdmeu'fdﬁ&‘o conposi tion of
“claim 22, wherein the sease i s [ ti Scler05|s
25.  The phikd Yr:%mflo g}&t[. af?’in@rlan é? imalkyl, C,-Cq

- neur odegen%ﬁamalﬁﬁmnﬁwlmm dIEmyine Q-0 RS} Jr Tg-ef
-._AI zheiner's B‘ceny e, Parki nson'

s ease
-115- jloty, phen 5&@ g‘i%f:"}y]("ﬂl'lﬁt@ e proviso ghati: gt on' s

. Di sease and anyocitepiY isitermdnd) earebizs.is 0; and

| there is a double bond between C; and C,; and
R,, R;, Ry, R, Ry, and Ry are H; then

R; is other than H.

13. A pharmaceutical composition which comprises:
{i) a therapeutically effective amount of a
compound of formula I:

or a pharmaceutically acceptable salt, hydrate, prodrug, or
mixrtures thereof, wherein
Y is alkylhalo, al}cyl—CO-—G, COG, a direct bond, C=0, 0,
NR;3, ©r CRg’
G is WNRyRyer ORy, SRy, or Ry,
z is O, S, or NRy;
X is NRy, 0. S, CRyRys, C=0, a bond, =CRy;3=CR;s-,
=C (RyzRyy) C (RyRys) «, OT;
Ry, Rzr Rasr Ry Rgr Rer Ry, Ry Ryor Ryay Russ Ry, or Ryy are
independently hydrogen, hale, alkylhalo, hydroxy,
C;-Cy straight or branched chain alkyl, C,-C,
straight or branched chain alkenyl group, Cs-C,

) R ~112-
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5 31-0mE999 A aceltl cal conposi tion of claim 21, “wherein the Cancer %o 00981818
selected fromthe group tonsisting of ACTH produci-ng.tunors, acute

| ynphocyti gl ) cute nonl ynphocytic |eukem a, , Blekf ol B34 enal
cortex, bl aﬂc!er canévgrg, brai n cancer, breast cabcer, cerviXx cgfhcgérﬁqchroni C

| ynphocytic | eukem agy&l6QDkg1 74€)-05YEVELOEVKEAVR, £8YD[ edhbho cancer,
- cutaneous T-cell Iyxhi)ga %Sfdorret I al capcer, esophageal cancer W ng' s
sarcom, gall bl adder2EKRERFLERL; RLLEQ | RILERS £ ‘fl}é‘gﬁ“& He A& ;

- Hodgki n'(s I?/lrrphpg}ags I{ﬁm'da},isafmy,kicljgey swnrght i t:t Idzvefraemmf [ chaifd
cancer (small and/or Ns; S c i.gnan it gneal effusion,
- mal i gnant pl eur al ef?ggﬂ)h, h_eq'aﬁg#é‘."?gﬁeggt ﬁﬁﬂ‘%ﬁé‘? %ﬁ#’ p?Lk%%foma,
;::__-?eur obl a‘lslt ;)ma, non- Hydlglph' Sy4Gynplrcheal kyleoSar@yooycloadkgngdpcarylpvary
‘(germ ce cancer, Q@;ﬁgatglﬁg?gﬁ%mgagﬂg&p C SANGSEIq K nile cancer,
Cer 7 sSort-t1is e

~retinobl astoma, skin ue sarc squanous’ cel | carci nonmas,
stomach cancer, Rijeori 8{d arrgaiasiependpnsily bydeegensr bphobl atkiydhadopl asns,

f th t Loal G | d. V¥ t .
et o L U opARL G BB bbb S i
“disorder is colitis.Cs straigis: ormthranchedhchain Alkenydogiroupn §-@i ai m
21, wherein the bo""eé:yglﬁgiﬂﬁiéiET-%’,‘;?%%QRSQ%- aryl, amfno, 1€

“pharmaceutical conposftior o erern-the cardi ovascll ar diséfder
i s selected from theadkplpmidasi S2rhgXys eararalkykulandti ssue danmge

coronary aghekkifll §S§aea1w§zgaaﬂkahyipfeyelwnxya,ng&mmaﬁﬁ, Wyl
car di ogeni bc shock, 0. h har maceut| cal gconpositjon of claim
21, “wher of Anc: AEaSkydi GrORBEIATE LRGBPBRIENERYcRIBSTLtaTeS with one of |
more substituent(s) selected from the group consisting of Cy-
Cy cycloalkyl, Cs-C; cycloalkenyl, halo, hydroxyl, nitro,
trifluoromethyl, C,~Cq straight or branched chain alkyl, C;-C¢
straight or branched chain alkenyl, C,-C, alkoxy, C.-C,
alkenyloxy, phenoxy, benzyloxy, and aryl having one or more
substituent (3) independently selected from the group
consisting of hydrogen, halo, hydroxyl, nitro,
trifluoromethyl, C;-C¢ straight or branched chain alkyl, C,~Cq
straight or branched c¢hain alkenyl, C;~C, alkoxy or C;~C,
alkenyloxy, phenoxy, and benzyloxy; with the provisos that:
{2) when X is a bond: and Y is N; and 2 is 0O; and
there is a double bond between C, and C;; and
R,, R,y R;, R, and R; are H;
R; is -NH;, -NO,, ~Cl, -Br, methyl or t-butyl; then
R, is other than H; _
{b when X is -CH;CH;-; ¥ is -CH,~; and Z is O; and
there is a single bond between C, and C;;
R,, R, Rs, R, R; and R; are H; then
R, is other than H:
{c) when X is ~CH,CH,~ or ~CH,CH(CH,CH;)=~; Y is N; and 2
is 0; and there is a double bond between C, and C,; and
Ry, Ry, Ry, R,, Ry and Ry are H; then
R, i1s other than H;
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di sease condl tion induced or exacerbated by cellul ar- senescence i s selected
fromthe grg\ ‘% ng of skin aging, Al zheiner' %F"
at her oscl er 03| s ostt‘e grt hritis, osteoporosis, rruscuT "5@?&"%@3‘3’“‘

age-rel ated macu( m?r;@rfg @.n Y |irgnm;§,engsggngel aﬂ&d Al DS. 32. A
phar maceut i cal conposi i conpri ses (1) a therapeutically
effective atRRFR ) rRP %‘%ﬂ? IC@[ 8pA] Cot 38 M or | ower for

i nhibiting qolql W, ADR;,M IRQPSR) mmeaasem,nthehro sai d conmpound being a

- conpound of rmula |: or a pharmaceutically acceptable salt,
.+hydr at e, 3‘3 tg\e Itoan, B t her eof , wherein Y is al kyl hal o,

sal kyl - COG Coa(p) diterctX hin5; Geid YO.is CH,: and leﬁero} afd CRlerr]
"Gis NRerr [err]

_are indepen %‘é?\’f?yls h%’d?%b%ﬁe k?%ﬂ%l%&lwéﬂmﬁ‘oand & and hydroxy, derr]

_'fff;st rai ght orR,briemGgetlocGalalkyl, H or chillorlineG] eand] , straight or branched
..chain al ke to ¢, Y q 1 ]c%igﬁ%l Kyla’ndq err] cycl oal kenyl,

aryl, am no, é'lskcl‘am no, nitrd, nitroso, car boxy, or aral kyI
- Rlerr], is Mdrﬁegeﬂq Hydr 8xya,r€[ é'lo‘r]tl‘sﬂn ai ght or branched chain

R, is other than H; and
{(ii) a pharmaceutically acceptable carrier.

14. The pharmaceutical composition of claim 13, wherein
the carrier is a sterile sclution, suspension or emulsion, in
a single or divided dose.

15. - The pharmaceutical composition of claim 13, wherein
the carrier is a capsule or tablet containing a single or
divided dose of said compound.

16. The pharmaceutical composition of claim 13, wherein
the carrier comprises a bilodegradable polymer.

17. The pharmacéutical composition of claim 16, wherein
the biodegradable polymer releases the compound of formula I
¢over a prolonged period of time.

18. The pharmacéutical composition of c¢laim 13, wherein
the carrier i8 a solid implant.

15. The pharmaceutical composition of claim 13 for
inhibiting PARP activity, treating or preventing diseases or
disorders, altering géne expression, or radiosemsitizing.

20. The pharmacéutical composition of claim 19, wherein
the diseases or disorders are not mediated py NMDA toxicity.

o
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group, (ferr] cycloal kyl? C[err] hycl oal kenyl , ar,,yl,-~-~ am no,
al kyl am no,pslaimbasdgswy aral kyl ; Rlerr] or Ml ntly;
hydr ogen, hal o, aIkthan hydr oxy, Ciegr ﬁi Eﬂ@fgﬁched

chain al kyl, C[aﬂr] The pharmacspelchlsbbapghitﬁbgbégngnggmcfglnwﬁgggfgl
|, K

arou, [e7khe aisenes Biclaabithrs AER bEYELERLFRNL cALVproar ™

cycloalkylceyéﬂeainenpf tasyheadamagelrhyhlgingps emecenﬂe@@ﬁﬂggtby

bstitut h - b d th L
Conei st ng eHhydfePe8 plBEBs 14 3L BUSBEOR o7 PhEGESRAL | Red A CedL L hsue
si:hydroxyl, ARmRge PFlﬂﬂﬁéﬁ@#ﬁbhybureﬁetmﬁsneraagbq oredubvisgetrehai n al kyl ,
derr] straseﬁbm% hhaneagﬂrenawnakkg% &Ls}.&igglf{.? J{u%%eféé gl kegyloxy,

"phenoxy, benz¥ havi n nore s
i ndependenff}f QQPSSPéHaF#8ﬁ19ﬁ§e§$BEp EBﬁGP%@tngtbokhydcagdnpvtswuuar

“hydroxyl, nigiserdetis) | HgecFalLE S kyl',
~(err] stra hf gr Bra%ched cﬁgﬁnﬁéﬁﬁgﬁr 4 gg? ?%TQ q%ferr§h54
~al kenyl oxy? HQﬁoi?“eaﬁGnﬁEnF}FS*?esmnPﬁthﬁé §$ov$§hﬁ¥¢ﬁwler°$18Mhen Yis

>OCH[ err] zacaeﬁiaanaahbew aéﬁendesfekeebendeéeéw?@ﬁ skélddaPPudd L] - and

‘Rl err]are err

(ii) a phamegvmarﬁy EEEfJFSbPEnﬁéF?PE?' dlabeteseé’e#@pfhﬁm-eutlcal
' conpositiommmhnehsenaaceaee, Lnflammator?lboﬁel %ﬁﬁ%ﬂ%iéf“&&%éﬁith'Ve

ol y(Aop. r CREEERBHYY  REFARE-PR=bFRFr CafnostralulhRmnE PEmARREDT
~fornul a VIl pain, neuropathic pain, nervous insult, : peripheral herve
injury, renal failure, retinal lschemiag septi¢ shock, and
skin aging, diseases or disorders relating to lifespan or
proliferative capacity of cells, and di!eases or disease
conditions induced or exacerbated by céglular senescence.

22. The pharmacéutical compositioé of claim 21, wherein
the neurclogical disorder is selected féom the group
consisting of peripheral neurocpathy cauéed by physical injury
or disease state, traumatic brain injuré, physical damage to
the spinal cord, stroke associated with %rain damage, and
demyelinating diseases. ;

o8 wne cber

warArore

23. The pharmaceutical composition&of claim 22, wherein
the peripheral neurcpathy is caused by Gh;llain—aarre
syndrome. .
i

24. The pharmaceutical compositionéof ¢claim 22, wherein
the demyelinating disease i1s multiple sclerosis.

25. The pharmaceﬁtical composition of claim 21, wherein
the neurodegenerative disease is selectefl from the group
consisting of Alzheimer’s Disease, rarkipson’s Disease,

R A0 O I
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LV € 8D DD o mﬂa 63 “}ﬂ-‘ﬂ‘-ﬂhl#;{:{
J

bt 3&-%&9&3[“&"&?‘“&1 |y accept abfe saTt hydrat e mb-ruc‘)'dgr'TJg‘, or i xt ur eJS 00981818
t hereof, wherein Yis aIkthaho alkyl -CO G COG a

di rect bon NR[err] or CR[eru] I Z
is O S, o?&ﬁﬁer rﬁm [err] i ndependent |y A %&(’:fhoggﬁ‘[ﬁ%*l
al kyl hal o, Hﬂﬁéiﬁéionféebiieéééa%ﬁ&“amyotroplc IHtéEéﬂ“H&%LéHEié‘ al kyl,

Clkerr] straight or branched chain alkemyl group, derr]
~.cyctloal kyl Cferr] cycl oal kenyl, aryl, iami no, al kylam no no,
“nitro, 260t msophsmbewtial %mwé itioia ofRleraim 23 ,hwhHergeih

- hydr oxy, strai r, branch chaj al kyl strai ght
or branchg%ﬁﬁh ?ﬂcﬁFkgﬁyge1e°€eg f¥5@r€%€,°€$%?r?° %ﬁﬁ%ﬁhﬁqé;(XééﬂT]
{ég{clo?lkenykodacyhg tumors, acuténbymphﬂg?t&ﬂr&nu&smin»qacuna|j ral kyl :
“Rerr] are_in d y. Lydroxy,
.-(err], st P&Pgﬁ'@gg?ggﬁﬁ ﬂég Q%Q?r%eéﬁ? fdrenal cor:t'é’[ grr] straight
“hor br anchebladdien ehhoeyl gramp ciﬁcer} breast cahagmM(naqux dancédz,
‘.cycl oal ken kyl and
“~.Wherein sa%hroﬁ&éllyﬁgb yFlccyc?keTt ¥cyc oaféi éﬁc(¥e dggﬁélkl
“.groups arecpmdependéncaycsnbssutane@uan?hcehb 5Lﬂnd¢mak#ﬁib)
- selected f e o L] rr],
o] Cycpgﬂ]ckeﬁygsegnfg ngg %ﬁ&g éwﬂg Elsafl@hd) Garlvnldade
cancer, hairy cell leukemia, head & neck cancer, Hodgkin's
lymphoma, Kaposi's sarcoma, kidney cancgr, liver cancer, lung
cancer (small and/or non-small cell), milignant peritoneal
effusion, malignant pleural effusion, mclanoma. mesothelioma,
multiple myeloma, neuroblastoma, non-aoégkin's lymphoma,
ostecsarcoma, ovary cancer, ovary (germ;cell} cancer,
prostate cancer, pancreatic cancer, peéile cancer,
retinoblastoma, skin cancer, soft-tlssué sarcoma, Sguamous
cell carcinomas, stomach cancer, test;cular cancer, thyroid

cancer, trophoblastic neoplasms, cancerjof the uterus,
vaginal cancer, cancer of the vulva andWilm's tumor.

27. The pharmaceutical composition of c¢laim 21, wherein
the bowel disorder is colitis. '

28. The pharmaceutical compositiorf of claim 21, wherein
the bowel disorder is Crohn’s disease.

29. The pharmaceutical compositiorn of claim 21, wherein
the cardiovascular disorder is selected ifrom the group
consisting of cardiovascular tissue damige, corocnary artery
disease, myocardial infarction, angina pectorzs and '

cardiogenic shock. §

30. The phatmacéutical composition of claim 21, wherein
the septic shock is endotoxic shock.
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"vn:'nn' UL-ESVY -w '“!w o aavmw St
HBI-IQIB@'IQB&T’H‘S/‘T*‘"T?[’err] strai ght “or. branched chain alkyl, Jerr] strzy%ﬁp%wwc
or, branched chain al kenyl, Clerr] alkoxy, C[err]i alkenyl oxy, -phenoxy,
benzyl OXY, D:RAkhsaodtk wphavi Nng one or nore isUnhﬁin«k,tm;ela-tI{uss)23.,63-1»{1
i ndependent | y selected fromthe group consistingiof hydrogen, halo,
Branched, nitr3d. t rihe mhasmadepticgle qompesiighi ofr cBrdncRdd whareinl kyl ,

Cerr] st rﬁiﬂ*ﬁxéﬁaé& B hadddu oNdsedn 1ndvidel drkexicerbstet! b

-al kenyl oxy enox d benzyl oxy; with the provisos when Y
.is N and %Méﬂ@r AANQIANcY o8, sed@qted, frem, @ﬁ"GPePPPS&ﬁGiE‘Qr PE

; ﬁ[ e”!j rzretifwm CHgim%)UtMﬂIéﬂﬁt'q Wildedse Oldtder 'ér'ds:.s, (b) when Y is
- an is O;

, ; here is a doubl e boncf betvveen %ﬁ and C[err% and
SRerr] is otygosythritisy RIRAPAFOSIG, MHRF or 'eFﬁF'F—?l trer

- than H  macular degeneration, imnude \HmsY:dzﬁ: amtiaz.‘nsl s O and there
“is a double bond between Cerr] and R err] and Rerr], is -(err]then
~Rlerr] is other, than H (d) when Y is N, andZ|sO and there is a

_doubl e bond betagen Klpn ai#mamlhﬁ[cﬁrlr Jeombadidrirgn dihd ot tdmrli[sasr'] i s other

than H e) whe Ie bond
= bet ween C[err]( ;nd RF’e’rr %é%%lﬁg rr"]%ls - or H then
"Rerr] is ettpsusdanavring an ];(T.,), mﬁe&sYuMsoNl Zox ihibkrtindere is a
_.'dOUbl © bondOPyEm-rggééJ p@f%eéﬂé] Atk tsrﬁa compound being a

compound of formula I:

o AWV e SR LNE P T T L ]

or a pharmaceutically acceptable salt, h%{drate, predrug, or
mixtures thereof, wherein -"

Y is alkylhalo, alkyl-CO-G, COG, a Hirect bond, C=0, O,
NRy;, OF CRys :

G is NRyRyer ORy, SRy, OY Rypl

Z is 0, S, or NRy;

X is 0;

R,, Ry, Ry, Rer Rsy Rer Ry Rer Ryos R:.z:v Ryy, Ryyr or Ryg
are independently: hydrogen, hale, alkylhalo,
hydroxy, C,~C, straight or branched chain
alkyl, C,~Cy straight or branch?d chain alkenyl
group, Cs~Cy cycloalkyl, C,-C, cycloalkenyl,
aryl, amino, alkylamino, m.tro! nitroso,
carboxy, or aralkyl;

R, is hydrsgen, hydroxy, Ci-C 8t raidht or brauched chain

H
i
:

e
2
!

ny

-n-\-.-

’

v o 408 Y
.
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- ' e T cys 4D Bavos | TEY TY SOESFEEEVLTY
K 81103-1899ther than H and (. i) a phatmaceutical |y accept 6{.@@0981818‘
car.rier. 34. A nethod of inhibiting PARP‘a¢ativity ntreating or

-120- Di\claims.mod04.wpd AMENDED SHEET ( ARTI CLE w)ammeynockawmm:ng
dlseases or disorders, altering gene expressioni: or radioseisitizing,

C?WFFI Si Ing A admi ni stalrky'ﬂg Lat-Berstpadghtal o éuaemﬁada ehadumtaldfersylconpound
~of fornula

" prodrug, or mxtures IRNE eo% ﬁ\he%?éﬁfﬁlt Ié'ahl g’ﬁ&ﬁ%mﬁr a%;:%&/drate

+a direct bond, C=0,amino, alkylamino, (ga:(gqu, aralky 4 Gis
gs[oer;] Egjﬁér]_ o, o8 of RS are ifBepBhgeRtly: hy&#@emﬁid, QxPndRberr],
’ hydroxy, C,=Cs straight or brahched chain alkyl, C;~
C, straight or branched chain falkenyl group, C;~Ce
cycloalkyl, Cs=Cy cycloalkenyl:, aryl, amino,
alkylaminc, carboxy, or aralkyl. and
wherein said alkyl, alkenyl, cycloalkyl; cycloalkenyl, azyl
and aralkyl groups are independently substituted with cne or .
more substituent (s} selected from the gioup consisting of C,~
C, cycloalkyl, Cs-C, cycloalkenyl, halo, ,hydroxyl, nitro,
trifluoromethyl, C4~C¢ straight or brancbed chain alkyl, C,—Cq
straight or. branched chain alkenyl, C,—q. alkoxy, Cp=C,
alkenyloxy, phenoxy, benzyloxy, and aryi‘f' having one or more
substituent(s) independently selected ffbm the group
consisting of hydrogen, halo, hydroxyl, ‘nitro,
trifluoromethyl, C;-C¢ straight or brancpad chain alkyl C.=C¢
straight or branched chain alkenyl, c,-ci alkoxy or C,-C,
alkenyloxy, phenoxy, and benzyloxy;
with the proviso that:
when Y is >CCH;; Z is O; and
there is a double bond between C, and cz
R, Ray Ry, R, R; and Ry are H; then
R, is other than H; and
(ii) a pharmaceutically accepﬁable carrier.

- and

16 a0 $0ed aWal o ¥ PRty Slopvan, mu-.-.
. « e
v s ..

lh‘i

33. A pharmaceutical composition u’hich comprises:
(i} a therapeutically effect:.we amount of a
compound having an ICs;, of 25 uM or lowe :for inhibiting

poly (ADP~ribose) polymerase in vitro saizd compound being a
compound of formula VI:

||II|II| I||I|| IIIII ||I|I Il
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"@ﬂ-QSGjQQQ)F““‘"*““’R[ err] are ebe ':S‘géﬂ’ndepeﬁd'é?t“l y“hydr oge’n hal o, US 00981818t

al kyl hal o, hydroxy R [err] straight or béanched chain al kyl,

derr] - ght or branched chai n al kehgl er,

cycl oal kyI er ro?&é‘?/%l oal kenyl aryl, am no, E@ “&%%%mz%%ﬁmﬂl tro,
“nitroso, carboxy or aral kyl; R[e[.(] S hydrén en, hydroxy, derr]
-strai ght or branched: chain al kyl, der r‘]E st rai ght or branched
- chai n al kenyl : group, - I oalﬁ Cerr] cyclolkenyl, aryl,
- ai mno, alkylam no, carboxy, otp rajkyl j é[e r] are independent I y
. hydrogen, hal o, al kyt hal o, Ry hyd Q C o] strai ght or branched
s chain alkyl, C(err]-: branched chai n al kenyl
iigroup, (derr] cycl oal l kenyl aryl, am no,

al kyl am no, carboxy, :or aral kR and é&j(yl , al kenyl , cycl oal kyl
1

- cycl oal kenyl , aryl : g. -

-, AMENDED SHEET (ARTI CF_E 19) a%d ar al kyll" gr,qups are independently
“-substituted with one’or nore substituen ) sel ed_t d fromthe group

- consi sti ng of C[ err]+« (Jerr] cycl oal yI err] cy oal kenyl , hal o,

: ggr??ylst ral g t or%%% LT a eny étgﬁtgh?g oi?np((fgr}rﬁﬁ a?l lé%lyl oxy

phenoxy, beltuesy, thaweof, whessity one or nore supst i t ueni (s)

i ndependent |y |l gt h &g 19hAURR RIS n rawd’ 89 al~0,
. hydroxyl, ni trslg %r%&fr@é % 3%[ err] stdraadl g%t’ brancﬁed IE"‘a?ﬁaior'l
~al kyl C[ err] strai dfﬁ-uor°5r%hed chai n al kenyl s err] alkoxy or (Jerr]

al kenyl oxy, phegopy, N!%Qﬂubeﬂw 8Ry, O Rye? 3
Zisog,s or MRy’ S S
Rys R,,éf Rir Rar Res Rgr Rye Ry, OF Ry, jéire independently
hyydrogen, halo, alkylhalo, hy\% xYs C4-Cy straight
or branched chain alkyl, c,-c,;' raight or branched
chain alkenyl group, Cy~C, cyci?lkyl, Cs~Cr

cycloalkenyl, aryl, amino, alkylamino, nitro,

H
3

n;tzOso, carboxy, or aralkyl: :
Ry is ﬁ_ydrogen, hydroxy, C,-C, stra,i:g€ t ¢r branched chain
aikyl, C,~C, straight or brancl-f" chain alkenyl
gi'oup, Cy-Cy cycloalkyl, C,-C-, é loalkenyl, aryl,
amino, alkylamino, carboxy, ori ralkyl:
Ry or R;. are independently hyd:oqé halo, alkylhalo,
hydroxy, C,-C, straight or braxx ed chain alkyl, C,-
C; straight or branched chain dﬁkenyl group, Cy-C,
cycloalkyl, Ce=Cq cycloalkenyl,s ryl, amino,
a.{kylamino, carboxy, or aralky@.: and
wherein said alkyl, alkenyl, cycloalkyl,; ycloalkenyl, aryl
and aralkyl groups are independently sub‘ ituted with one or
more subst:.tuent(s) gselected from the grb. P donsist:.ng of Cy~
Cs cycloalkyl Cs~Cy cycloalkenyl, halo, ﬁ droxyl nitro,
tnﬂuoromeﬁhyl, C,~Ce straight or branch, 2 cham alkyl, C,-Cq
straight or b:anched chain alkenvl, G, C.{ lkoxy, C,-C,
alkenyloxy, phenoxy, benzyloxy, and aryl‘

Catite

aving one or more

-119-
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[err] 36 he net hod of claim 34, whet t he corrpound S
admi nistered as a_sterile solution, suspensi on oé

'gldw dedt doQé"""”""“’m"Sf The rmethod of claim 34, %%8?%% %ffé 3' Iesor
Sa,md”ggnggﬁ%dféiﬁéﬁefgiaﬁ%%ﬁogryfﬁﬁﬁ3 Enndhes Yy oq%. ded dose of

' wher ei’n conpound is
. adni ni st ereeneisting hHdyfzeEsne landrydroxyl, i

'3@1-03:|‘I999Et‘md*"<}F°’cJ ai m 34, wherei i Ry corrpou'ﬁ% WES™ w7 T TS 009818189

itro,
trifluoromethyl, C,~C¢ straight or bran&:;d cha:.n alkyl, C,-Cq
straight o: branched chain alkenyl, C,-?é alkoxy or C,-C,
alkenyloxy, phenoxy, and benzyloxy; w:.t}’l the provisos that:
{a) wl;en Y is N; and Z is O; and e:;
there is a: double bond between C; and Cé,’ and
Ry, Ry Ras R4 and Rs are H; )
R¢ is -NH,, f-NOz, -C1, -Br, methyl or t-—b\ tyls then
R, is other; than H;
{b) wf@:en Y ig Ny and 2 is O; and ;.
there is aédouble bond between C, and Cgjand
R, is -OH; Rs i1s methyl or ~OH; and
R,,» Ryr Ry %nd R; are H; then ;
R, is other; than H; -

" {c) when Y is N; and Z is O; and i
there is a fdouble bond between C. z{-  and
Ryr Ri, Ree Rs and R; are H; and zj
R,, is =Cl;: then %

R, is otherf than H; i-

(d) wﬁen Y is N; and 2 is O: and ‘;
there is a double bond between C, and Cxp- and
Rir Rus Rz iR., R; and R, are H; then
Ry is other‘. than H;

(e} wtien Y is N; and 2 is O; and
there is a §double bond between C, and c;f: : and
Rl,' Ry, Ry, ‘R4 and R; are H; and '
R, is -COOH*: or H:; then
Re¢ is other% than H; 13

{f) when Y is N; and 2 is §; and ;|
there is a f:-:double bond between C, and Cyjand
R,, R, R, ,:R., R, and Ry are H: then 1
Ry :.s o*her than H; and ]

{11) a pharmaceutically accepitgble- carrier.

\

Syttt rwey

:.E

34. zi method of inhibiting PARP af :.v:,ty, treating or

L
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s ted

3031-0BHE98 (RS T 31" ¢k ai m 38, wherein the bi odegrqnclgaBT §°p0| ymer reI ea§§0§)%1818‘
corpound of formula :over a prolonged period of 40. The

et hod of (ﬁ,\a;.m,&ﬂm_ erein the conpound is adm r%&k piikeNo 2336311
i mpl ant . 41. he met hod of cl ai m 34, wheli:‘ the di seases or

gllso\rl\ﬂers pmevantm\gddasedsb; dvDAisoxdedisy alte i;q,zgeﬂ'@eimtmm claim
t
consi | ngohr PAL8nBRIER,Chat BRRARLS;ALE SEhPRLERGLLATIATE Ol O0F

death due to
necrosis omhamepsususalweaféﬁatinedamondttoﬁsaec '"”gndomfdfsEmmba,Ineura
ti ssue damage resultiing fromischenia and reperfusjon injury, neurol ogical
di sorders and neurodegenerative dlseasgp vascul ar§ st r.oke, cardi ovascu

di sorders, age- rel at’ed macul ar degenegati on, Al and ot her i mmune
senescence di seases, arthritis, at &Q os fichexi a, cancer,

degener ative di seases of skel et al ipireplicative., senescence,
di abetes, head traunms:, i nmuneRs M ory bowel disorder,
muscul ar dystrophy, dsteoarthritis 9/ 1 #hroni ¢ pain, acute pain,
neur opat hi ¢ pain, neryous insult Ag Ngii nj.ury, renal failure,
retinal ischema, septic shockf*®and Bgi ng, di seases or

di sorders relating |lifespan or prolify gpargty of cells, and

di seases or disease conditions induced or exacerbfged by cellul ar
senescence. 43 The met hod of CI%2”142 whérein the neurol ogi cal

di sorder is selected fron1the group consi'sting of.l gperi pheral

or a pharm&ceutxcally acceptable salt, hgdrate, prodrug, or
mixtures thereof, wherein 1% :

Y is qlkylhalo, alkyl-CO~G, COG, ajdirect bond, C=0, O,
“é;aut or CRyj _ :

G is NR;Ry, ORy, SRy, OF Rypl

2 is G, S, or NRy; i

X is réi“, 0, S, CRuR;y, C=0, a bond,: =CRy2=CRy3~,
“C(RuRu)C(RuRu)'r or; . :

. Ry, Rzr Rys Rys Rss Res Rys Rer Ryoe R:qu Ry, Ry Or Ryy are

’ ihdependently hydrogen, nalo,§ kylhalo, hydroxy,
C&‘Cs straight or branched chai alkyl, C,=C,
stralght or branched chain al?gnyl group, Cy=Cy
cycloalkyl, Cs=C, cycloalkenyl}faryl, amino,
alkylamino, nitro, nitroso, c%éboxy, or aralkyl;

Ro is hydrogen, hydroxzy, C,-C, straqqpt ér branched chain
alkyl, C,=Cq straight or branch d chain alkenyl
gzoup, Ca=Cy cycloalkyl, Cy~C, p cloalkenyl, aryl,
ain:.no, alkylamino, carboxy, ox garalkylf

Ris oriRu are independently hydroge#, halo, alkylhalo,
hydroxy, Cy—~Cs straight or braijhed:chain alkyl, C;-
c, straight or branched chain fikenyl group, C;-C,
cycloalkyl, Cs—Co cycloalkenyli saryl, amino,
alkylamlno, carboxy, or aralkylk and
wherein salg alkyl, alkenyl, cycloalkqu:cycloalkenyl, aryl

A
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C
caused by:physical injury or disease §tiate, traumatic braiq1800981818‘

I nfury,. physical danmdge.to the spinal cord, stroke associated with brain
damage, an®eleimgmeddwmdt i ng di seases. J 3.4 nuomy Dock& .. 20363  Of

cl aim 43, wherein., the peripheral K neuropathy.is daused by Gujllain-Barre
sysdr one. £nd arai%é’? ?E@uﬂ'gt A58 bF Wﬁgﬁ?ﬁé}ymﬁﬁhﬂ?\%ﬂ dERSI 9B/ g
di sease i smowkt spbst{thientsss. selected4fromThize ‘@dngigting of vdyer ei n
t he neurodggeqr at |veidi sease i { r d.4rou onsi,sting of

A zhoi mer - S0 Greailfo s RS, St EREIyT | R B e S e
amyotropi ctrdfdnakométbydsi €,-C¢ straiglit ofhbrantthpd ochaihaabkyl, @fr@el 4
t he cancer i ctead e p nsi sti 03 cTH pr Qdygi ngt unor s,
acute Iynpﬁl(g%??lségl égkg%g%égufggggn?§ﬁf§%§t|§19'I 4 Ye cshicer of the
adrenal coaflsepybbagdepheansy: , benzyhogspncand argh

chronic ly ' ;aukeri ' hCel B ] or ect al
cancer, cutggggg?sd_’%?lggg?l E}‘?ﬁﬁﬁgﬁgﬂtgﬂgﬁéﬁﬁ? fcgﬁg:%%&p%geal cancer
swi ng' s safebsastiagl prabydregsberhala; rpydeexyl el &tbre, head & neck

cancer, Hoggkirnus LMERRTR. CLABOSk 8 1SRAECBIRL Khefibd SRRER a1kiYercomncer,

| ung cancer (small ard/0Or non-snal | ceus, mal |8na eéritoneal” ef f Usi on,

mel i gnant St&aightePruOraRchag shadn, ahkeayhe Forth aiﬁ? KV pPE C2—Cq _

nyel oma, nehu_q@hgg_bggg; pﬂgaoxypdghanbénﬁyiyﬁphona, 1 dst eosarconmm, ovary (germ

cell) cancer, prostatie cancer, pancreatic cancer,; gpenile
-125- ;

35. Tf;!fxe method of claim 34, whereidd the compound
is: : '
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:. .- P B TRV ) ESTELS ual:.:‘?._%au- cer mﬂs BY & C
T28t-93-1998 PADBTAsToma, skin cancér’,'”,'S6f't-ti ssugq jsar com, squarmusccla“ﬁ 00981818
carci nomas, stomach ¢ancer, testicul ar cancer, thy‘f oi & cancer, 35—000 (370-0

trophoblastl op| cancer of the uterus vagl nal, a
(1 ophobl 2ot | oo el ° ! G QR

aim4
wherei-n the bowel gli sorder i sgcolitis. 49 ”oThe met hod of clai m 42,
wher.ei n t he bowel |sorder i sgCrohn' s d| : ]
claim 42, whege™ S 1
consi sting of{gca
nyocardi ai |l inf
The met hod of

:consisting of skig agl ng, al @' ascl eros@
ost ebarthritis, I ade-rel cuI ar
degener ati on, ¢ | i ‘ l'w
~ : io . WOy »
: NB
%
NH; .
P
0

’

. P .
AR e s il SOUPTIE 1Yl AROLL I I Y 2

alatnseh

| ;T
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:i-'~31-03-1999"~“-;“v'v“*'“""°’., eame sy US 00981818

Di\claims.med04. wpd

aliodiny €F Py ehvI

attorney Docket No.. 23363-M1

3e. The method of claim 34, whe:eig the compound is
admlnistered as a sterile solution, susp&nsmpn or emulsion,
in a single or divided dose.

-
l
' <

LY
e 1RO ST Lol 1A,

317. The method of claim 34, whereig the compound is

admlnlsterqd as a capsule or tablet coni inlng a single or
divided do%e of said compound,

4
M

;
38, The method of claim 34, where%
administereg with a bicdegradable polyme

'l
A

thg conpeund is

wx."-ayﬂi—akn-wks ey

: H
39. The method of claim 38, whereéi- the biocdegradable
polymer releasas the compound of formulggl over a prolonged
.pericd of time. :

t

i
40. The method of claim 34, where
administersd with a solid implant. §

+
.

' the compound is

von .
.
TIT P H -am'r.s-t.vumﬁ”d

41, The method of claim 34, wherei;n% the diseases or
disorders are not mediated by NMDA toxzdlty.-

1

taned
P 9"

42. The method of claim 34, wherexnmthe diseases orx
disorders are selected from the group cohsistlng of tissue
damage result;ng from ¢ell damage or deatﬁ due to necrosis or
apoptosis, meuronal mediated tissue dama§§ or diseases,
neural tissue damage resulting from ische&ia -and reperfusion
injury, neugological disorders and neuroﬁ egenerative
cdiseases, vascular stroke, cardiovascula; disorders, age-
related macdlar degeneration, AIDS and ot er immune
senescence dlseases, arthritis, therosc}zros1s, cachexia,
cancer, degqnerative diseases of skeletal muscle involving
repl;catlvessenescence, diabetes, head tr uma, immune
senescence, 1nflammatory bowel disordersfimuscular dystrophy,
osteoarthrltls, osteoporosis, chronic pain. acute pain,
neuropathic!pain, nervous insult, peripheial nerve injury,
renal failune, retinal ischemia, septic séock, and skin
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- aging, dzseases or disorders relating tb“llfespan Qr
prollferat;ve capacity of cells, and dLS aseés or disease
conditions: induced or exacerbated by cel ular senegcence.

’:-
-:~

43, The method of claim 42, whereim the neurOiog;cal
disorder 13 selected from the group conﬁistiug of perlpheral
neurcpathy : caused by physical injury ox- éisease state.
traumatic hra n injury, physical damage to the splnal cord,
stroke associated with brain damage, and demyelinating
diseases. § i 3

.1

18 150,000

[3
H
0
f

44. The method of claim 43, wheretn the peripheral

neuropathy”;s caused by Guillain-Barre sgndrome j{
i ;
45, ghe method of claim 43, whereld the demyelinating
disease is multiple sclerosis. ég }
T i
: ¢4
3%

46. nhe method of claim 42, wherexq the
neurodegenérative disease is selected ft@m the grou@
consisting of Alzheimer’s Disease, ?arkiason's DlseAse,
Huntlngton'w Dﬁsease and amyotropic lateﬁal sclerosxs

3 ts

47. The method of claim 42, whereig the cancex is
selected frbm the group consisting of A@tﬂ-produc;ng tumors,
acute 1ymphbcytic leukemia, acute nonlymdhocytic 1eukemia,
cancer of the adrenal cortex, bladder cqnper. brainjcancer,
breast cancer, cervix .cancer, chronic ljmphocytzc leukemia,
chronic myelocyt1c leukemia, colorectal® qancer, cutaneous T-
cell 1ymphoma, endometrial cancer, esopﬁqgeal cancer, Bwing's
sarcoma, gallbladder cancer, hairy cell IEukamla, head & neck
cancer, Hodgkln s lymphoma, Kaposi's saﬁ ma; k;dneg cancer,
liver can.er, lung cancer (small and/or' non-small cell),
malignant phrxtoneal effusion, mallgnanﬁ,pleural effuszon,
melanoma, mésothelloma, multiple myelomafine&roblastoma, non-
Hodgkin's lymphoma, osteosarcoma, ovary cancer, ovazy {(germ
cell) cancer, prostate cancer, pancreatle cancer, penxle
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cancer, retinoblastoma, skin cancer,, sbft-tissue ‘sarcoma,
squamous;cell carcinomas, stomach can;er. testicalar cancer,
thyreid eance:, trophoblastic neoplaémﬁ dancer ef the

uterus, vaglnal cancer, cancer of thef@ulva and W;lm s tumor.
'21;

48, The method of ¢laim 42, whetaln ‘the bowel disorder
is COlltiS.

s

L ARl
.,_,:-.:r.“-"'.:- %13

'3

48. The method of claim 42, whe q;n the boﬁél disorder
is c:ohn;s disease. 8 ' -

o sveaore o1,
A e aar e & Suli

\

50. The method of claim 42, whéréin the cardiovascular
disorder is selected from the group c¢dszsting of
cardlovascular tissue damage, coronazygartery dxsease,
myo:azdia; infarction, angina pectoriigand cardiogenzc shock.

oo "'l
vd

51. ‘The method of claim 42, wherﬁﬁn the septic shock is
endotoxic shock. . ok

N i‘
: cd
1

52. The method of claim 42, wherﬁ&n the d;sease or
disease conditzon induced or exacerbatéh by cellular
senescencé is selected from the group dbnsisting of skin
aging, Alzhe;mer s disease, atherosclazosis, osteoarthritis,

osteoporo%;s, muscular dystrophy, agedcélated macular
degenerat;on, immune senescence, and afps.
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