WO 03/ 020700 PCT/ US02/ 27585 SUBSTI TUTED | NDENJ 1, 2- c] | SOQUI NOLI NE
DERI VATI VES AND METHODS OF USE THEREOF This application is a
conti nuatworssiose7part of U S. Application No. 09/944, 524, ficracoz/2usgust 31,

2001, which is incor p%@ﬁ@“ﬂlf’@’TEﬁfﬁ‘fﬁﬂﬁ %@ SOOUINDLINK i rety. 1. FIELD
O

OF THE | NVENTI ON TheDW Tﬁkgg eipui nol i ne -
conpounds; conpositions —conpristig dH lnuenull CJISO ar nol i ne conpound;

and nmethods for treating or preventing an |nflarmatory di sease or a
reperfusi on di $8R%@plichtioPAI RGN JREinddk JfI/E: ﬂt)ﬁn‘dahdsﬁNanmﬁ!»msmdm@ases
such as arthritis, coI itis, and autoi mune di abe typically manifest

t hensel veAugsstdlsZQOdewhlchnsmpmpDraﬂeddm refeoense Astsorindtseativaty. h reper f usi on

di seases, e.g., stroke and heart attack, and can clinically manifest

t hensel ves as different entities. However, there can be comon underlying
mechani sms bet ween these twg, t VRLIPOF FHEINENTION particul ar,

i nfl ammatory di sease and reperfusion disease can 1 nduce proinflammatory
cyt oki ne and cffhﬂhiviemtdaorslgctatésesiirglembilc;aac]dsmuinbhnct Qﬂmpounéswbmpbﬁtimsoducti on
of cytotoxic free ra uch nitric X ide a erom de.

super oxi déOIEE‘i‘lSW%%(b’tnﬂ ; ﬁP%‘EP@Wrﬁ"P}H"P‘é a&&l&ﬁnﬁ d? afglise OraPreveI%’i’gck
6: 79- 88, ﬁ@amﬂﬁgxgqmé&%% 46680 difgsd osi s observed in inflammtory

di sease and 1 n u5|on di sease I nvolves the activation of the nuclear
enzynme poly (ADP-rl bose) synthetase (PARS) Actl vation of PARS is thought
to be an inportant step jn I o] ] h

i nfl ammati on and reperf usi of2e s Nds  Pharmacol . Sci .
19: 287-98, 19%{}%“& EIIEJ‘H} f SaM§ RS t he
art. See, e.g., Banasi &raSéag ?ﬁﬁ%éh%?géob&%%em 2%17 156?(9@%{651 fhlmyan
Banasi k etaalfest thelirelveSas disorBem clistinyt, frorﬁn(ﬁlﬁxs&ﬁ&oéﬁtedmﬂﬂ;epmm dShees, WO
00/ 39070; WD 99/59975; WD 99/59973; WO 99/ 11649; 99/ 45; V\D 99/ 11644;
WO 99/ 11628;: S 1@6@3‘““3@&@8?@1%1?1“11}'\9@“ Byt ABs Ve Anditernt gptitiesgi ochem
Bi ophys / em, 43
. 4084- 4095%%%%0 Y oo K ‘ﬁﬁe’?%%én d %Egnm%et%%nsthe%&%"é’ 5 %98

Shi nkwi n disofders, Iermagar hﬁﬂmnﬁnmy\djseﬂse%a-ra%fusmﬁ%eaﬂmﬁmunano et al..,
Nat ure Medi ci ne, 108-113, d23101 Adver e . ef lc}ts associ ated w

adni ni st r Aqiptlapmato kame and chemokine synt e51s which can, in turn, result in procpuctlon
of cytotoxic free radicals such as nitric oxide and superoxide. NO and superoxide can react

to form peroxynitrite (ONOO") (Szabo et al., Shock 6:79-88, 1996).

The ONOO-induced cell necrosis observed in inflammatory disease and in
reperfusion disease involves the activation of the nuclear enzyme poly (ADP-ribose)
synthetase (PARS). Activation of PARS is thought to be an important step in the
cell-mediated death observed in inflammation and reperfusion disease (Szabo6 et al., Trends
Pharmacol. Sci. 19: 287-98, 1998).

A number of PARS inhibitors have been described in the art. See, e.g., Banasik et
al.., J. Biol. Chem., 267:1569-75, 1992, and Banasik et al.., Mol. Cell. Biochem.,
138:185-97, 1994; WO 00/39104; WO 00/39070; WO 99/59975; WO 99/59973; WO
99/11649; WO 99/11645; WO 99/11644; WO 99/11628; WO 99/11623; WO 99/11311;
WO 00/42040; Zhang et al., Biochem. Biophys. Res. Commun., 278:590-98,2000; White et
al.., J. Med. Chem., 43 :4084-4097, 2000; Griffin et al., J. Med. Chem., 41:5247-5256,
1998; Shinkwin et al., Bioorg. Med. Chem., 7:297-308, 1999; and Soriano ef al.., Nature
Medicine, 7:108-113, 2001. Adverse effects associated with administration of PARS
inhibitors have been discussed in Milan et al, Science, 223:589-591, 1984.
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i nhi bitors have been discussed in Mlan et al, Science, 223:589-591, 1984.
-1 WO 03/020700 PCT/ US02/ 27585 | ndeno[ 1, 2-c]isoquinoline derivatives have
been prevwouwslogo7dé scussed in the art. For exanpl e, cytot oPCE/US02/27585

a3 e, chom . R ROTEEEERglnb B Birk i Resiabe BRAGIL Sl g SURIRAE
42: 446- 57 art 121 xamplreayadtdx iz -mohicanptitieein topsisameraseiahib@drsase a:pbrter:bmpl astic
Fbat a et Camtmanyas)-dub Shom i as8oegp, TN ano(iame] fisbadi Mot Grem.
prep. - proar 4. ERPTIERA 2Eisobho AR Rpor R fERRGe Monlin o %8s,
1981; AnddQuslghardér.al., B(@DO/Z%HDan&GSneoj)a{smnh@ﬂofsﬁﬂtHrﬁa'ta eﬂxﬂ?ZWOMﬂE@BBld et

al., Arch. Pharm(Wel nhei m 81- 2, i‘984 and Lal et al
Indian J. ChenSyntheses of mdenaf3ga- @@93@011 rivatiNes Bayebren Agportdyiar sxampleneed

in the art, f\%w% Oamis@kgﬁ 'pIo% ot 1826308 1982; wa&g&&k'eglgz Yl RITRLPT Y

di seases oOF repértusion ta ion of any reference”in Section 2 of

thi s appl i50283%198%; ﬂﬁﬂmaﬂalad}’albﬁhem Sdatapahpd7: t@lfder ENO24;i Buspimund esalt,. 3.
SUMVARY OF THE | NVENTI ON The invention is based in part on the djiscaqvery of
novel subdyfh dham (WeindelsIGe.), bER3 & dP8demndal ¢ &s ladian § Helem. gRsebribt r at ed

effects i Egélﬁ J §g4grent of inflammation, cell death and in treating shock
and reperfusion dlseases Accordingly, in one aspect the invention includes

a conpound of Mherut@ains, howe®éndhaed id,thd=t farlcampbundsaseful for treatirig dror nul a
11, or a pharmaceutically accept able salt or hydrate thereof (an
" ndeno[ 1P2&Véfjl‘i1%éjﬂﬁmmai% disgassd omgrsriusionsdiseasssy t h bel ow in the Detail ed

Description of 4§, | QY %{}tr'efé?encé‘knsgﬁcmnq %IO(#?IHS %Iyplfcgt?od 1@%‘3{151{ Qd?nlls§orglt}f§§{h|30d

for treating or preventl reper
di seasei nr&eHsy @cphor@@rrprl sing adm ni st er| ng to a subj ect in need of such
treatment or prevention an effective anmobunt of an Indeno[1, 2-
c]isoqui noline Conmpound. In a further aspect, the invention also includes a

met hod for making an | ndenf[ 1S%M1€I1Ailﬂgw fﬁlﬂ'ﬂe‘,ﬁﬁ&ﬁnd.

The invention is based in part on the discovery of novel substituted tetracyclic
benzamide derivatives and their demonstrated effects in the treatment of inflammation, cell
death and in treating shock and reperfusion diseases.

Accordingly, in one aspect the invention includes a compound of Formula I,
Formula Ia, Formula Ib, Formula II or Formula III, or a pharmaceutically acceptable salt or
hydrate thereof (an “Indeno[1,2-c]isoquinoline Compound”) as set forth below in the
Detailed Description of the Invention.

Also provided by the invention is a method for treating or preventing an
inflammatory disease or a reperfusion diseasein a subject, comprising administering to a
subject in need of such treatment or prevention an effective amount of an Indeno[1,2-
cJisoquinoline Compound.

In a further aspect, the invention also includes a method for making an Indeno[1,2-

c]isoquinoline Compound.



-2 WD 03/020700 PCT/US02/27585 R4 RS RBNR6 R R2Z RL R8 RIO RO (I, |
and I|b) RA O RBYWMRBE R Ro 9 (Il) O RBNCHI / / R 1 RB R9 (I
The | ndemwplb3d2apo soqui nol i ne Conmpounds can be used to treat/us2/prsevent
variety of conditions and di seases, including, but not limted to, an
inflammatory di sease or a reperfusion disease. The invention also includes
pharmaceutical conpositions that cdipriRg an effective anount of an

| ndeno[ 1, 2-c] i soqui nol i ne Conggund @ pharmaceutical ly acceptable -3 WO
03/ 020700 PCT/US02/ 27585 carrie e cONpoSi tions are useful for treating
or preventing an inflamuatory disg R rePerfusion disease. The

a
1)

I
a

i nvention includes an I ndeno[ R s nel ine Conpound when provided as
a pharmaceutical ly acceptabl e prodr { R%al t, such as a
Rio 1o
(I, Ia and Ib)

(1n)

(IID)

The Indeno[1,2-c]isoquinoline Compounds can be used to treat or prevent a variety
of conditions and diseases, including, but not limited to, an inflammatory disease or a
reperfusion disease.

The invention also includes pharmaceutical compositions that comprise an effective

amount of an Indeno[1,2-clisoquinoline Compound and a pharmaceutically acceptable
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pharmaceutically acceptable salt, or mxtures thereof. The details of the
invention are set forth in the acconpanyi ng description bel ow. Although
any met hoae cafoeb7omt erials simlar or equivalent to those @ezarsobemdsherein

can be ui%jie}r'm&thh ggrng%{éMs%?e QlelIgst ﬁéhgingfgaﬁ%@erﬁﬁﬁsﬁ%ﬂérﬂx‘ﬁﬁﬁw @Bease or a

illustrative materials are escribed. O her features,
obj ects, apdrfasivadiseasesTlef invérgionrirduddsan Indenb[ 1k chpgametite Compoundiehen
description and fromthe clains. In fhe gpeci fication and the appended

clains, tBEvidsdiigaiPhpmiaseically sepepirblepieduge byidited salin PudASehe cont ext
clearly di)ﬁ a@éutf&lgfﬁén@egtﬁblegﬁl't,eoﬁniﬁgl?és'tﬂﬁgotpt herw se, all technical and
e d herelrn have t

scientifi s us e sane neaning as comonly understood
by one of ordi mhedetaits of the inviehgomart s¢tdomh ircthe ibdsnpanyiagidesmiphien belgy. Al |
patents and _publications cited in this specifi cat(iﬁ%n are i ncqorporated by

r ef er ence Althougieany methpdsrandmpasqniatpsioyarprequiaiagt facRoserdrscribed SgFin £30, %0t | on

i : e . . B .
Pormui a1 Ssfhs rafice oiteshiBE P bresef hnAfbh iR ve FRIRRN AAErARFALAD | 1
bel ow. R4 nBy deR3ibdd RBtheR2athiRsRFbjeofs,RBd alR@anRiges of th} irmedtigheilhbeapparenal | y

acceptabl e salts and hydrates thereof wherein:. R is 0, NH or. S is -H
or Cl- CA Aogy the dxscr@tioryee@s) from_the plaims, Mxﬁamf}eﬁqatis)@:ﬁm@be@epmdﬁ- claims, the

- CH( OH) - aryl - ‘- e S - - i | L Nt eger

angi ng. £ P5RgE s it the bl Bhes il sy HOSEE Bl ikl

i ndependetfived divshvixgedll Rehni€al-a6® sébikific temis Wed RérearichvR iz e rhedn@ng as
commonly understood by one of ordinary skill in the art to which this invention belongs. All

patents and publications cited in this specification are incorporated by reference.

4. DETAILED DESCRIPTION OF THE INVENTION
The present invention provides a novel class of Indeno[l,2-c]isoquinoline
Compounds according to Formula I, Formula Ia, Formula Ib, Formula II and Formula II, as

set forth below:

)

and pharmaceutically acceptable salts and hydrates thereof,
wherein:
R;is O, NH or S;
R¢ is -H or C,-C, alkyl;
X is -C(O)-, -CH,-, -CH(halo)-, -CH(OH)(CH,),-, -CH(OH)-arylene-, -O-, -NH-,

-S- or -CH(NR,,R,,)-, wherein n is an integer ranging from 0-5;
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together to forma heterocyclic amne; R, R2, R3 R4 R7, R3, RO and R10 are
i ndependently -hydrogen, -halo, -hydroxy, -O(Cl-C5 alkyl), -Cl -C10
al kyl, -awbkybBlat7o) - C2- C10 al kenyl, -C3-C8 carbocycl e, - arPgr/UsodpiEgs

-al kyl ami no, - - Cf =5 =& ' 6 |

TAE oneren Rt aEbidGnfty Bidiogeh or LRI oF R Kl R, MBS
-C(O O, tdgelet to fofbl(hetbrdcgclid dying: , -NH, -CH2-1 -S- or -C(S)-; Bis
-Cl1-C10 al kyl, -C2-Cl10 _al kenyl, -heterocycle, -C3- carbocycle, -aryl,
Nz, 72, - a|yky RamRnds, Raﬁf,r%él*ap%{;ﬁgo a-reaunﬁwee?%lrydb%%?m b‘%ﬂ%léﬁ’ﬂ’&’ Y
-C(O CH, - -k O < ¢ e any._@©f i a B

uﬁgu%)st it G@gc@'g’ glggggﬁ‘?gt"égéy\lﬁn %yl(%;%@ (%zp@nlﬂratéﬂeg¥l’ rt%/3C§)8(CC1- (c:ga?a’l &?/II]’) I,\IH-Z‘naI 0,
- al kyl hal alkylahitendl(0)OHL K GEC; alkyllr-@G(O)ONGR, alkyiINO, erari-Bpal kyl ,

-am nodi al kyl, -heterqcyclic_amne, -Cl-Cl0 al kyl, -C2-C10 enyl, -C2-C10
al kynyl, -aryl Whegnays -,SQza|-ﬁ?plé{ﬁf,deHCQ'arW&Qﬁ%ox‘}:’ 'Cé’-@?(é)'a

al kyl ene-( - CEchal I Gio$0 dbkylene- &C(.C .- C5 al kyl groups; and
Z, and ZZc&el@e}@i’ngependeggﬁt\g@‘- &@pﬁ&ﬁ%ﬁ,&ﬁ%ﬁ?ﬁ%ﬁcﬁw is unsubstituted or
substituted w BhsaDeCQralkyh-€,-0f, alkalyl -hetédocymle, ~C-Z3 3 drBddyclenraeyle-NB Zand Z4
are independently, -H or -Cl1-C5 al kyl, which is upsubstit d or

Subst t ut cakyiaminogRenohdisHsyle- W Indisraiste, Aty GO RHE:CERONCTEs allwh 74

are taken I r ' SRSk ocyclic
am ne; or okl%@ild]gﬁ%ﬁygf% gro M%ﬁé%g%ﬁ%&? f)%bgtrlt?ln a h%}:l gé%%yrgﬁ%g? am ne.
The i nventOgqQ,-a; sikyhelhalogsalitydha#o Galiasel natkytdmiho) rhydeoxfyl O,, -F4,, RS  :::6:7 N
RXR8 RO Ro (la) .and pharmaceutijcally acceptable salts and hydrates

k
t her eof , -amsnggikylzraprpsbekpcthetsseychy spuie, fhdr eyl 6o iﬁnﬁlp S;

-C,-C,, alkynyl, -aryl, -benzyl, -alkylamido , -alkylcarboxy,
-C,-C; alkylene-C(0)0-C,-C; alkyl or -C,-C; alkylene-OC(O)-C,-C; alkyl groups; and

Z, and Z, are independently -H or -C,-C,, alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z;)(Z,), where Z, and Z, are
independently, -H or -C,-C, alkyl, which is unsubstituted or substituted with one or more of
-halo, -hydroxy or -NH,; or N, Z, and Z, are taken together to form an unsubstituted or

substituted heterocyclic amine; or N, Z, and Z, are taken together to form a heterocyclic

amine,

The invention also relates to a compounds of formula (Ia):

(Ia)

and pharmaceutically acceptable salts and hydrates thereof,
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R6 is -Hor C-C4 alkyl; Xis -C(O-, -CH2-1 -CH(halo)-, -CH O (CH2),, -,
-CH(OH)-arylene-, -0-, -NH, -S or -CH(NRL1R12)-, wherein n is an integer
rangi ng fworm02@p0 R' and R12 are i ndependently -hydrogen @CTAS2/CS8al kyl ,
or N, R W&greﬁf% are taken together to forma heterocyclic amne; Rl, R2,
R3 R4 R7, , and R10 are independently -hydrogen, -halo, -hydroxy,

-0 (C -C5 al kyR)isNEbrSC10 al kyl, -al kyl hal o, -C2-C10 al kenyl, -C3-C8

car bocycl e, aryI -NH21 -al kylami no, -C(O OH, -C(O Q(Cl-C5 al kyl ),

-0C(O) (C1-C5 a gﬁlﬁoq@z%@rlkylA-B wherein A is -SO2-, -NHCO, - NHCONH,

-O- C(g)O Bofgiq%c(i(oélg@ FHUQ@ ?6“6%% -he{olljrlocygalngl _(?— IGHZCS’ E

car bocycl &- oraCHKNR“NZz)-ZQ/hereﬂaﬂl ksydnainieper,ranging frooh &bkyl, -al kyl heterocycl e,
-aryl am do, )OH, -C(Q O (CL al kyl) y of i ch
are unsubstitu oanérRlsﬁfﬁélﬁquE‘fdé&t(fS%ﬂlyiﬁlrQﬁ"rE OBT(Eﬁg( 3‘@ Brhﬁg(l é&g& %?I@y]

-hal o, - ngy}, I'am no, -hydroxy, -NG2, -NH21

- am noal kH@(’ hg?r?lofr? 1-*% Ch%éj{l@éocycl ic amne, -Cl1-Cl10 al kyl, -C2-C10

al kenyl, -C2-CRQ, B, IRéHRL R, Ry Rl and Rgmquindepeaﬂkmlya-hydiogcn —]adlck,yhyxht))kz,oxy,
~C1-C5 al k I ene O C1-C5 al kyl kyl ene

groups; arfd(Cz€sal ?)Z‘é:lape at”ﬁ’éiséﬁ@ﬁﬁ‘élr‘h re- Cleia@ﬁenﬂéS@L%lP@&e Wll’c
unsubsti t u < t N( ZS) (z4),
where Z3 ;gr@qyﬁ[nafe épe@o\rﬁtl 9 91!}?—}) @f&CS W NO; B

unsubsti tuted whe&ubatls t30,6,d SO,NH-,0 NG C0-, FNH@ONH- -(haI-GO- --mm@g»,(y or -NHZ;
or N, Z3 and Z4 are taken together to forman gnsub ituted or substituted

heterocycl‘@@)@mﬁ@ B -NONLC -GmalkyD-, aNE-1-4ikbn - 'to forma
heterocycllic B IC.cl MR CEROOMIBN L hotbobiie SE2C, cArBo@raal il Qppodi ment

Rl, R2, R3, R4 ‘and ependent Iy ar I'n'" 6t her
i |1 ust r at Lajkylestmoginmnodialksl, adhldyl%temcyizldgomdnmﬂopiC(OQfDHuKé(O)G (@ € atkydet

forth bel (()>\rNC(OR)50 >;§hen|\}ll|l_I a:ny of which are unsubstituted or substituted with one or more of

-0-(C,-C, alkyl), -halo, -alkylhalo, -alkanol, -alkylamino, -hydroxy, -NO,, -NH,,
-aminoalkyl, -aminodialkyl, -heterocyclic amine, -C,-C,, alkyl, -C,-C,, alkenyl,
-C,-C,, alkynyl, -aryl, -benzyl, -alkylamido , -alkylcarboxy,
-C,-C, alkylene-C(0)0-C,-C; alkyl or -C,-C; alkylene-OC(O)-C,-C; alkyl groups; and

Z, and Z, are independently -H or -C,-C,, alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z;)(Z,), where Z, and Z, are
independently, -H or -C,-C; alkyl, which is unsubstituted or substituted with one or more of
-halo, -hydroxy or -NH,; or N, Z, and Z, are taken together to form an unsubstituted or
substituted heterocyclic amine; or N, Z, and Z, are taken together to form a heterocyclic
amine.

In one embodiment, A is -SO,-.

In another embodiment, R|, R,, R; R, R;, Rq, Ry and R, are independently
arylalkyl.

In other illustrative embodiments R® and X in a compound of formula Ia are as set

forth below:

NH -C(0)-




WO 03/ 020700 PCT/ US02/27585 NH -CH2- NH -CH(halo)- NH -CH(COH) (CH2),,- NH
-CH(aryl ene) (OH)- NH -0- NH -NH NH -S- NH -CH(NR'R12)- RS X S -C(O- S
-CH2- S -wB(ohmbwpe S -CH(OH) (CH2)"- S -CH(aryl ene) (OH) - SPCOAUSB2785 S - S-
S -CH(NR'RtZ2y—Thre—TTiventTom at So ref atey to conmpounds ol Fornuta 1b:. R4 RS
R3NR6E R R2RRLXR NBB Ro (lb) -7 W 03/020700-®d5/ Us02/ 27585 and
phar maceuftcal Ty acceptfa\ﬁ_&e salts and hydrates therq&h(halo)_

NH -CH(OH)(CH,),-

NH -CH(arylene)(OH)-

NH -O-

NH -NH-

NH -S-

NH -CH(NR''R')-

R’ X

S -C(0)-

S -CH,-

S -CH(halo)-

S -CH(OH)(CH,), -

S -CH(arylene)(OH)-

S -O-

S -NH-

S -S-

S -CH(NR''R')-

The invention also relates to compounds of Formula Ib:




wherein: R5is O,b NHor S; R is -Hor CL-C4 alkyl; Xis -CH2-1

-CH(hal 0)-, -CH(OH) (CH2)n-, -CH(OH)-arylene-, -0-, -NH, -S or

- CH( NR11RND)03/020Mhlere| nnis an integer ranging from 0- 5; RCI/z022RE2 are
i ndependently -hydrogen or -Cl1-C9 alkyl, or N, R" and R12 are taken
together to forma heterocyclic am ne. Rl, R2, R3, R4 R7, R8, RO and R10
ar e i ndepeandighrmyceuliyaltyogeeptabladl,and hydmates yhereof O- (C1- C5 al kyl ), -Cl -Cl10
al kyl, -al kyl hal o, -C2-C10 al kenyl , -C3-C8 carbocycle, -aryl, -NH21

- al kyl ani WHerels Q) OH, - C(O) O(Cl-C5 al kyl), -0OC(O) (Cl-C5 al kyl), NO2 or

-A-B; wherein ﬁlié%(ﬁ% S2NH-, -NHCO, -NHCONH, -0-, -CO, -0OC(O)-
o0, - IS4 alkyl)-, -Nb -CH2-1 -S- or -O(S)-: B s
-Cl-C10 al kyI Ry, (2-HCA(0C aCkalkylt | -heterocycl e, -C3-C8 carbocycle, -aryl,

-Nz1z2, -al kyI am no, -an nodi al k - al kyl % cl e, m do,
0 OH, 0 & iscetes- Joy- -GHIQET HahhentrH( P§ lgpevatd- cfy{‘hg
uﬁgu%)stl ttgcfaq) ¢ bﬁt VEE{BH‘MJB&H b g‘%o 50(C1 C5 al kyI ), -halo,
-al kyl hal o, ?Egﬁgl’ am no %&g“; S%H, - , -NH21 -am noal kyl
-am nodi al kyl , R“heltleltlgamohdlspeﬂdﬁnrlg ~hydedge b0 -@J-Kyhlkyl; G2N(R() aad Reraré takelC2 C10

al kynyl, -aryl, -benzy -al kyl am do , -al kyl carboxy, -Ci1-C5
al kyl ene- & h@‘@lfotl‘!}a&ekewcyﬁkca@e% al kyl ene-0OC(O)-C1-C5 al kyl groups; and

Z1 and Z2 are n’dﬁggggrﬁ?%TRs,gg%%arojarg&%ﬁénhgﬁw( gggk%gds sh%fl\ﬁs%gk uted or

substituted w ere Z3’and Z4

are i ndepordeashikyl); #€,06C dD&ylGElk&lHaLd,,C%@ﬂhcengl b@sﬂpsairbdwcle,d-aqn -NH,,
substituted with one or droxy_ or, - NH2; Z3 and Z4
are taken ledémﬁ@s -G @O n@@%ﬁs@b%ﬂ(ﬂh@ﬁ%@cl "Gl tlﬂpeﬂr '|‘IA€B€I’ ocyclic

oot N B S, AP ORRIG. Kachaum et gpoetgble, amne, I
R9 and R1OCE@H)®-i .m:ctﬁpﬁqdemN(Ql G akybl kWH-, H0H,+,|-Buet -Cg8)-ye enbodi nents RS and
X n a compou n(ljB 12f-Cf-%:orgljll(y? -|Cb Ceg aelkgn%l,s-ﬁet:tejog}r'élg -CE %l garbocy%le -aryl, -NZ,Z,,

-alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido, -C(O)OH, -C(O)O-(C,-C; alkyl)

or-C(0)O-phenyl, any of which are unsubstituted or substituted with one or more of

-0-(C,-C; alkyl), -halo, -alkylhalo, -alkanol, -alkylamino, -hydroxy, -NO,, -NH,,

-aminoalkyl, -aminodialkyl, -heterocyclic amine, -C,-C,, alkyl, -C,-C,, alkenyl,

-C,-C,, alkynyl, -aryl, -benzyl, -alkylamido , -alkylcarboxy,

-C,-C; alkylene-C(O)O-C,-C; alkyl or -C,-C; alkylene-OC(O)-C,-C; alkyl groups; and

Z, and Z, are independently -H or -C,-C,, alkyl, which is unsubstituted or

substituted with one or more of -halo, -OH or -N(Z;)(Z,), where Z, and Z, are

independently, -H or -C,-C, alkyl, which is unsubstituted or substituted with one or more of

-halo, -hydroxy or -NH,; or N, Z, and Z, are taken together to form an unsubstituted or

substituted heterocyclic amine; or N, Z, and Z, are taken together to form a heterocyclic

amine.

In one embodiment, A is -SO,-.

In another embodiment, R;, R,, Ry R, R;, Rg, Ry and R, are independently
arylalkyl.

In illustrative embodiments R* and X in a compound of formula Ib are as set forth

below:



WD 03/ 020700 PCT/ US02/ 27585 RS X 0 -CH2- 0 -CH(halo)-
-S-
rel at es twoalommmnds of Formula I1:

-CH(aryl e

ne)(OH)- 0 -0- O -N+ 0

R4

0 R3 N,R6

0 -CH(OH) (CH2)"-
O -CH(NR'R12) The invention also
R R2 RCTR$02/R%85 Ri 0o

(I'l) and ptarmaceutical II¥ acceptanpl e sal[ts and hydrates, thereof, wherégin:
R6 is -Hpr C, - C4a|kyI_R,,R2 R3 R4, |R7, R8, R9 and 0 _are
i ndependeptly -hydrogen, .-hal o, -hydroxy, -O(Cl-C5 aéllflyl) -C, -C10
al kyl, -alkylhalo, - CQO alkenyl, -C3-[C8 carbacycle hrvl - NH21
-al kyl am po, - OO—I, O Q C1-C5 al kyl), O(C1L I NO2 or
- A- B,y V\,he' i C( ) % )q ' y 2‘] D’l{g:i(C)J('\f } gr@hﬂhéj(nyh\)ldrggenl, N\ | S
-S2-, -SP2NH, -NHCO, @NHCONH, -0-, -CO OC(QCH,(OH%(@}ZQ CO\IH-
- CON( C1- G ——CH2=+—~5—0r 1 o)- Bs—Ci=€t0—atkyt——Cp- C10
al kenyl , theter ocycl e, -03-C8 carbocycld, -aryl, ~OWadleneyOk) ami no,
- am nodi afkyt—atkytheterocycte, -aryfr gm do, -C(O OH, -9 WO 037020700
PCT/ US02/ p7585 -O-

0] -NH-

0] -S-

O -CH(NR''RP)-

The invention also relates to compounds of Formula II:

and pharmaceutically acceptable salts and hydrates thereof,

wherein:

R, is -H or C,-C, alkyl;

R;, R, Ry R, Ry, Ry, Ry and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(C,-C, alkyl), -C, -C,, alkyl, -alkylhalo, -C,-C,, alkenyl, -C,-C4 carbocycle, -aryl, -NH,,
-alkylamino, -C(O)OH, -C(0)O(C,-C; alkyl), -OC(O)(C,-C; alkyl), NO, or -A-B; wherein

at least one of R', R* and R is other than hydrogen;
A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0O)-, -C(0)O-,
-CONH-, -CON(C,-C, alkyl)-, -NH-, -CH,-, -S- or -C(S)-;
B is -C,-C,, alkyl, -C,-C,, alkenyl, -heterocycle, -C,-C, carbocycle, -aryl, -NH,,

-alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido, -C(O)OH,
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-C(OO0(C1-C5 alkyl), -C(O O phenyl or -Nz, Z2; and Z, and Z2 are
i ndependently -Hor -C -C, 0 alkyl, which is unsubstituted or substituted
wi t h one wo mabeoof -halo, -OH or -N(Z3)(Z4), where Z3 anaCIAISar/27585

i ndepender - lalk Nenyl MINGHZ L gnginsubstituted or substituted
w th one gt?%gr%djo e }g:)llg%b)@hédrngxy of -ANH2; or N, Z3 and Z4 are taken

t oget her to f oZpamhZyare ideperdenty-Hor - (ét(bsallkyhmhheuem@mtddmram ne; or N,
Z, and Z2 aret en, toget her to, for clic In one

enbodi menfubspyt lthetlfg%te%qqf shajp; -l or ﬁ@ﬁﬁw e Bis

aryl al kyl ntj LNca _e & Whh d more@f R3
NCH 2 Il-'%l-gp %geﬁlt}e P)OQ Chbgﬁlzli(?ﬁahg%ﬁlﬁ ;S E:‘g)ﬁuf’gsf |EEg%(k:lep? lzla%ltlggs aﬁs 61;%133 rﬁ?/rc?r ates

t hereof , -lwiter-kydooxyXon -NH, N, @5 andZ,; arRmkamegRBxeatodomdepadenmteﬁ or

- hydrogen, -hal o, -alkyl halq, - o] Cl- al kyl
NG, R b bToesel s oL O e g 6oty eSSy | s
and R9 arg r%dependently - hydrogen and -A-B A is -S2-, -S2NH or

- NHCO- ; angl.l is -Cl-C3 al kyl, -Nz, z2, - heterocycl e or -al kyl am no, each
unsubsti t ut ed Moneseiblsidiﬂndﬂiteﬁ imﬁhétemnﬁcl'mrammwe of -al kanol, -al kyl am no,
-am noal kyl , -am nodi al kyl - het cl e, each unsubstituted or
substituted wi iman@ereﬂ@%f’mt Byjs HQP’%&% and -10 WD 03/ 020700

PCT/ US02/ 27585 Z, and Z2 are independent I y - hydrogen or -Cl1-C8 al kyl,
which is unsubstituted or substituted with one or nore of -hydroxy or
-Nz3z4, where Z8eandniddn als@rdlateetpendpntnds of Hormula III:

0
_H
N
(L
e

Ro
(IID)

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

X is -CH,- or -O-;

R, and R, are independently -hydrogen, -halo, -alkylhalo, -hydroxy, -O-(C,-C;
alkyl), -C,-C; alkyl, -NO,, -NH,, -CONH,, -C(O)OH, -OC(0O)-C,-C; alkyl or -C(0)O-C,-C;
alkyl;

R, and R, are independently -hydrogen and -A-B;

A is -SO,-, -SO,NH- or -NHCO-; and

B is -C,-C; alkyl, -NZ,Z,, -heterocycle or -alkylamino, each unsubstituted or
substituted with one or more of -alkanol, -alkylamino, -aminoalkyl, -aminodialky! or

-heterocycle, each unsubstituted or substituted with -C,-C,, alkyl or -alkanol; and
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or -C -C3 alkyl, which is unsubstituted or substituted with one or nore of
-hydroxy or - NH2, or N, Z3 and Z4 are taken together to a heterocyclic

am ne, orwN,03M207emd Z2 are taken together to form a het epcryuso2/z75851 ne. | n
one embodi ment indeBendent AL e@bédél NivhichXs uhstbstflnted bf ONe
enbodi nent, R8 is %Fdﬁ%gen a{rr(liglnﬁg l?ﬂl?@ or I'h ang?ﬁerwe nbodi ment, R8 is
-A-B and Rbstitutdiyslitiogenor maremﬂeh)elmdnqcbmblﬁ%% eviche?, &6 Z431r¢1y1dcmécnthmdﬂ RO is
-A-B, or RBis -A-B and RO is. hydro enbodi nent R8 and R9
are hydr ogerC il whichds an‘\hﬁé‘f“@ﬁr?gﬂrhsé‘mte‘ﬁ]#@ gje or Iflﬂreaﬂ’foli‘ﬁ?xye%odi ment ,
R2, R8 an ezh thiet ﬁ‘EQin'iherfN z, Mdfzg} akb@ Still
anot her g&)dﬂ?ﬁﬁentzqﬁg{?%@angg z?lfeo de%orac‘éy% and RO is -A B, vmeerel n Ais
- SO2- or  tdpelido. fodn & hBleFdd)Lld &hiBe’ C, - C3 al kyl " refers to a straight or
branched chai n_saturated hydr ocar bon containing 1-3 carbon atons. Exanpl es
of a C, -C3 al kit f&r%‘%ﬁ?irﬁ%‘}tuﬂ% thfare not limited to, met hyl , et hyl,

propyl and i sopr 9p¥le: eSibo e‘?& kylis pefers to a straight or branched chal n

sat urated hydrocarbon con% ni’ng (=4 carbon at ons. Exanples of a C -C4
al kyl group i ntd sibeembadimenteR hiethytiiogern adl Rbis -Ae®.hyl , et hyl, propyl, butyl,

i sopropyl, isobutyl, sec-hutyl and tert-buty|. "CL-C5 alkyl" refers to a
strai ght or br&h@ﬁ%‘&rémpﬁn?&flﬂdﬁe%‘aﬁ@b% %Lﬂgﬂg%nt aining 1-4 car bon

atons. Exanpl e g 9:R LB AR tA|E£H
met hyl , ethyl, n &{e eqntf%dlrgé}tsa/%lﬁ%h{ gsy rdl gg%frﬁggy %i o) ruty? sec- utyI and
tert-buty ﬁdﬂogapentyl and neopentyl. "C, -C8 al kyI " refers to a straight or

branched chai n saturated hydroc%Ebon gont ai ni ng del,lﬁﬁ carbon atons, Exanples
of a C -C8 al kylnoge smpodimentyde; Roand By grehydrogeman oA-Bethgpein Aisty wp
03/020700 4)802/27585 et hyl, propyl, butyl, pentyl, hexyl hept yl ,
octyl, isopro i sobutyl, sec-butyl and tert-butyl,

In another embodiment, R?, R® and R’ are hydrogen and R* is -A-B, wherein A is -

NHC(O)-
In still another embodiment R?, R® and R® are hydrogen and R® is -A-B, wherein A is

-SO,- or -SO,NH-.

4.1 DEFINITIONS

“C,-C, alkyl” refers to a straight or branched chain saturated hydrocarbon containing
1-3 carbon atoms. Examples of a C,-C, alkyl group include, but are not limited to, methyl,
ethyl, propyl and isopropyl

“C,-C, alkyl” refers to a straight or branched chain saturated hydrocarbon containing
1-4 carbon atoms. Examples of a C,-C, alkyl group include, but are not limited to, methyl,
ethyl, propyl, butyl, isopropyl, isobutyl, sec-butyl and fert-butyl.

“C,-Cs alkyl” refers to a straight or branched chain saturated hydrocarbon containing
1-4 carbon atoms. Examples of a C,-C, alkyl group include, but are not limited to, methyl,
ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, sec-butyl and tert-butyl, isopentyl and
neopentyl.

“C,-C, alkyl” refers to a straight or branched chain saturated hydrocarbon containing

1-8 carbon atoms. Examples of a C,-C, alkyl group include, but are not limited to, methyl,

-11 -



i sopentyl, neopentyl, isohexyl, isoheptyl and isooctyl. "C, -C9 al kyl"
refers to a straight or branched chain saturated hydrocarbon contai ni ng
1- 9 car bowoaBomw0o Exanpl es of a Cl-C9 al kyl group i ncl udepPCriiSoaemssfnot

limted t ; b | lters-BGEY! |
nonyl , i sg%‘F’gEWLibé‘ ,B{%ﬁyl hg;é@p %étﬁ% é%%arso@g?%lﬁgg?y %Sy%cg%tggﬁ%lt?ﬂ b
neopent yl isopanyienygbpentydakealixyl, jsohemiglcndlisoeayl.i sononyl . " C1- C10 al kyl "
refers to a straight or branched chain saturated hydrgcarbon, containing
1-10 carbon at 09'5.89 é%%?%? g Sga’@,ﬂt- @%a‘&}‘ﬁég}‘a@? Bad%m{eﬁﬁ\yﬂf?é?rb%f’o‘&?lgl%t
limted §Q R Mms Wpies%rfgﬁ?{l(ig ai]t}g é{oupﬁﬁcﬂﬁd’é, buf G Yibt liMRE %! meGLY! -

nonyl, decyl, 1sopropyl, rsobuty “butyl and tert-butyl, isopentyl,

neopent yl ethiyk phapyl; Ibutyl, gehehthekyl, heppylcogtyl, nerybnsopydpyhnsobuiyd pgedytyl atidC2- CI O
al kenyl" refers to a straight or branched chai n unsat.urated hydrocarbon
cont ai ni nérobal, ésepeRH, deapritdnigobaxy) &9 ?p%ln@%itfj]tﬂ‘@ EREY Exanpl es of a
C2- C10 al kenyl «~gFOup o108 bRAERdd dhinedndRed BIIYEERS: Propyl ene,
1- butyl ene, 2- bgﬂgl“’en ,1 fe:'fés{g u%gr&e%e,o sec-%utyllene, 1?p§}tﬁtene, 2- pent ene,

i sopent eneontdinitgxle & carBeatems ek xamplexaiaeC, -Cj, alkybgrenp includee putenenot Jinhigydt ene,
3-heptene, 1-octene, 2-octene, 3-0C

ene, 4-octene, 1- nonene, 2-nonene,
3- nonene, o medmdrahylaprgedepiayl, E@H@eé‘ﬁ%’i hﬁpﬁg@éﬁf ,nomjﬂde%fa és%Pﬁ%Pyb-IS(g’é‘Eyine.
,, C2-C0O_al VAR 1 . tral j d
hycrocar bon DEOnd ey el ® AR, RnUPITRERE MBh ARG
Exanpl es @fodecyCC2- Cl O al kynyl group include, but are not limted to,
acetyl ene, propyne, 1l-butyne, 2-butyne, isobutyne, sec-bytyne, 1-pentyne,
2-pentyne, i sog npw?élfenil’%éﬁ?ﬁf@,a S'E-a}gé&%lg?n@?aéﬁ%l%é?%“%‘}‘?éi’%ﬁ@?aréﬁ’ﬁheptyne,
2- heptyne, 3-henty - n = .cl- e,
2 nonyne, o X0 corbo b ang 285 KRPaout OB BrgfipRELIRR Lo IENIE,
5-decyne. gidup-ihdudd, byl #oaot lirftal ®, tthylanChrdpdleak ki butyteney-burylehe,ch one of

the C1-C4 al kyl group's hydrogen atons has been repl aced with bond.
Exanpl es éﬂfoba%t;ne@@w%nénbpel%mq, gepentepgpsopentene 1@@2@&6,3&%@% Xeng g

- G20 m%s@%{iﬁnﬁ;ﬁép%ea%h)\sébﬁgg 3¢ Ee%% 31 -B&eﬁeégjtg:gﬁe% K¥end 49 er'je nywhi ch one

of the C1- grou drogen atons een’ replaced with a bond.
Exanpl es @bnéneCl-nbhenz| knbsdir, 4-nokdndd e -deCiz; 1-decaie, TReehe -4tiRShiP &Hd25- and

- Exanples of a Cl-C4 al kylene include -CH2-1 -CH2 CH2-1 - CH2CH2CH2-1

- CH2CH2CHE#9®e- and - CHRCH2CH2CH2CHR- . - 12

“C,-C,, alkynyl” refers to a straight or branched chain unsaturated hydrocarbon
containing 2-10 carbon atoms and at least one triple bond. Examples of a C,-C,; alkynyl
group include, but are not limited to, acetylene, propyne, 1-butyne, 2-butyne, isobutyne,
sec-butyne, 1-pentyne, 2-pentyne, isopentyne, 1-hexyne, 2-hexyne, 3-hexyne, isohexyne, 1-
heptyne, 2-heptyne, 3-heptyne, 1-octyne, 2-octyne, 3-octyne, 4-octyne, 1-nonyne, 2-nonyne,
3-nonyne, 4-nonyne, 1-decyne, 2-decyne, 3-decyne, 4-decyne and 5-decyne.

“C,-C, alkylene” refers to a C,-C, alkyl group in which one of the C,-C, alkyl
group’s hydrogen atoms has been replaced with a bond. Examples of a C,-C, alkylene
include -CH,-, -CH, CH,-, -CH,CH,CH,- and -CH,CH,CH,CH,-.

“C,-C, alkylene” refers to a C,-C; alkyl group in which one of the C,-C; alkyl
group’s hydrogen atoms has been replaced with a bond. Examples of a C,-C, alkylene
include -CH,-, -CH, CH,-, -CH,CH,CH,- and -Examples of a C,-C, alkylene include -CH,-,
-CH, CH,-, -CH,CH,CH,-, -CH,CH,CH,CH,- and -CH,CH,CH,CH,CH,-.
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WO 03/ 020700 PCT/ US02/ 27585 "Al kyl hal o" refers to a C1-C5 al kyl group, as
defi ned above, wherein one or nore of the CL-C5 al kyl group's hydrogen
at onrs haswbaen2e7epl aced with -F, -C, -Br or -1. Represemrcatisez2ssanpl es

of an al kyl hal o‘Bgrou i nclude, but are not limted to -CH2F, -CCl131 -CF31
- CHecl, CHZ cHoBrkylhapD et fo a CHEcrtikgl-apup.-asideimerahors, W hergippas oINS ofE,

R B RSB R RSRABEE TR o FRRATL,

Cl-C4 al ky}iep@é’s@h’tﬁmv@é(aﬁﬂ)ﬁdsmﬂdn ak9urlo giki@;ﬁ Ricfude/tsut @fe o lienitedfto tOK,FC ECH,
al kyl group"s hydrogen atons has been re laced with - NH2. Representative

exanmpl es ofFanChLKY FaHi G, Byr SthhCHhb -GHeCHKH Far@HA3,0H.t ed to - CH2NH,

- CH2CH2NH2 N N
- Goay N oFBEBE RO NG T L BB ORI, of o1
to an - NH_grRap(BhHOE, nCHr@H@@l)@ﬂg@mpfCH@)gHgmHymadl@(cmgz@H Aphed to a Cl-C4

al kyl group, "as defi hed above Representative exa am noal kyl
group include, ‘Bdkylamimorsefeisiter CadC tabky! BrqOPRas de mn%@s@ WhiECHZIEIqP (195e

-NHCHZCHZ CH3 NHCH

N GO 1 B R EROAE: € P D g M R P B R ) ST B IS AP hed to

it two Cl-&ldmple Yk an Sk Mﬁﬁno ufl ffduie dhahaygot linaRides eOH /eCER@HPNIes of a
B &l

am nodi al kyl g;i(:&?li\hlﬂlg:j(il Hzﬂué areé@r_l*ot lim tef(}ﬁ%() 21 £H

- N( CH2 CH3)-CEB PCHHY NEGN 2 EHSHINH, 3,

-NE CH( CHBg é}é é HI\IKI 2CH( CH3) 2) 21 - NH( CH( CH3) CH2CH3) 21

-N(C(CI—B)352‘%{?(QIF’1'{;5((‘(12:{;%%_‘3 ) &@&: refers to a phenyl or pyridyl

group. Exanpl es‘pﬁﬁmaakgr’yéfeﬁrt@uﬂ-NHcgr&q;ethehuimge@raemﬂ@f sdill grdupdelr, phenyl,

N-pyridyl, 2-pyridyl pyridyl and 4-pyridyl. An aryl group can be

unsubsti t wtttedledrto ath<t,i allg gebupi ashdedined aboviepRepredentatize £xamplos ofcangr oups:

~am nod: al dhoRtRy @esyninéientel e PRSI 13 NHCR I b NG
- N-am doal kyticH;(H,OHHR1 -NHea (@K 7 roNpai Ko cm?Z, -NECH(OM,Y¢BdgY/ andref ers to

an aryl group, As ‘definéd above, ‘wherein one of the aryl group s hydr ogen
at ons has WHeX(Gtgpl aced with a C1-C5 al kyl group, as defined above.

F gpr e_sent ative ‘ﬁxn%ngdlaﬁ(yPIrePerr]s &2 m{"}l)é(e‘ﬁ' atSh W chI I?a% a% cHed %6 tt\%(r)% rE')talll il m ted

groups, as defined above. Representative examples of a aminodialkyl group include, but are
not limited to, -N(CH,),, -N(CH,CH;)(CH,), -N(CH,CH,),, -N(CH,CH,CH,),,
-N(CH,CH,CH,CH;), -N(CH(CHj,),), -N(CH(CH;),)(CH;), -N(CH,CH(CH;),),,
-NH(CH(CH,)CH,CH,),, -N(C(CH,),), and -N(C(CH,),)(CH,).

“Aryl” refers to a phenyl or pyridyl group. Examples of an aryl group include, but
are not limited to, phenyl, N-pyridyl, 2-pyridyl, 3-pyridyl and 4-pyridyl. An aryl group can
be unsubstituted or substituted with one or more of the following groups:

-C,-C; alkyl, halo, -alkylhalo, hydroxy, -O-C,-C; alkyl, -NH,, ~aminoalkyl, -aminodialkyl,
-COOH, -C(0)0-(C,-C, alkyl), -OC(0)-(C,-C; alkyl), -N-amidoalkyl, -C(O)NH,,
-carboxamidoalkyl, or -NO,.

“Arylalkyl” refers to an aryl group, as defined above, wherein one of the aryl group’s
hydrogen atoms has been replaced with a C,-C; alkyl group, as defined above.
Representative examples of an arylalkyl group include, but are not limited to, 2-
methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-ethylphenyl, 3-ethylphenyl, 4-
ethylphenyl, 2-propylphenyl, 3-propylphenyl, 4-propylphenyl, 2-butylphenyl, 3-butylphenyl,
4-butylphenyl, 2-pentylphenyl, 3-pentylphenyl, 4-pentylphenyl, 2-isopropylphenyl, 3-
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met hyl phenyl , 3-net hyl phenyl, 4-nethyl phenyl, 2-ethyl phenyl, 3-ethyl phenyl,
4- et hyl phenyl, 2-propyl phenyl, 3-propyl phenyl, 4-propyl phenyl,

2- but yl pheoyizj02&ebut yl phenyl ,  4-butyl phenyl, 2-pentyl phemrglr/us02/27585
3-pentyl p sl -%b heny?2-RORABYLN SN butPphdiy1, WO sORIABRARE

PCT/ US02/ %?E»%’?ylpl g@g’r opyﬁ%ﬁgﬁyﬁy%- ?sogggpylpﬁhenyllftﬁg-ei;@obutsyl |¢§ﬂ<§nyrl@iqJ

3- i sobut ybpbebytylphénylshbed-nitplphenyl,, 4-sc2-tagdplznyly RgFetyiphengl, Setebutylplgnyheny | ,
4-sec- butyI(PhenyI 2-t-butyl phenyl, 3-t-butyl phenyl and 4-t-butyl phenyl,

" Aryl ani dand $-E0ERPERYlan aryl group, as defined above, wherein one of the
aryl 9roup’ s BXRiSaR0- AR, ARsyPeRlp RRLARELLINE WiRkien Ohe BPAHE arfl O NH2

groups. Representative exanp ah arylam do group i nclude

R Rl R et )
- - ri . an - - /11 y . C\Cl e r 8 0O a
Cl-C5 al kﬁ%’@ﬁe&%{veﬁmaelﬁﬁ ﬁé%rl %@%@0 #@P &W@?%B@)ﬁ@ gyl éﬁﬁﬁlﬁﬁp-

group's h L . bgs | | el &l REN £C -

Repr esent éﬁ%n&gqgg?r?pﬂ%j%ﬁ ylé%‘%gf)mflﬁg%g%é’\gygk%ﬁé@’o D c?ﬁcl ude,(O?)IIJJI'?Z are not

limted tgyridW,CH2CH2- nor phol i ne, - CH2CH2- pi peri di ne, - CH2CH2CH2- nor phol i ne

and - CH2CH2CHZ-i m dazol e, "Al kyl ami do" refers to Ci- G5 al gé_l grog)g, as

defi ned above, Metetsroqisle” stersiie a&a-Csatkvhprapp, rdstiged abRygr WEERINASHE has

been repl _ oAl = 0 r ' of an

Al kyl am st dr L b pHREF AR Wil ERATNES

- CH2 CH2 C( Repid@sntativiel2cinin pldR 6 49) Alki hetefolidlig ok GhridbceOp e not limited to,

- CH2CH2CH2CH2CH2C( O) NH2, - CH2CH( C( Q) NH2) CH3 - CH2 CH( %( ) NH2) CH2CH3

- CH( ¢( O) NeY B emarphqline, cLBpighlp pinoundiog NGFLCHAG Hamorpholisegpe 10 a C -5

al kyl grou fi ove, wherein one of the C -C5 alkyl group's

hydr ogen a oé%gﬁgglgg%%oggplaced wi th a hydroxyl group. Representative

exanpl es of an“AlkyamaitloOredetptd NC|-0dealkybgrbuprae defited dbove,echeréin on€bPBEIC, -

-CH2CH20H, | - CH2CH2CH20H, - CH2CH2CH2CH2OH, - CH2CHR CGHR CH2 CH2 O, )

- CH2CH( OH eriky! grepp sihy diqeen-pioms haghrenpyrineedigthyp C(QONBagyoupHBepyesentative

" Al kyl car ) r = I : L , Wherein one

of the cratpie] U iRl olmnlhity nubhiup iARARL LEREAHRIG 2" ° o

group. RepCH{EMIGO)NH,, -CH,CH,CH,C(O)NH,, -CH,CH,CH,CH,C(O)NH,,
-CH,CH,CH,CH,CH,C(O)NH,, -CH,CH(C(O)NH,)CH, -CH,CH(C(O)NH,)CH,CH,

-CH(C(O)NH,)CH,CH, and -C(CH,),CH,C(O)NH,.

“Alkanol” refers to a C,-C; alkyl group, as defined above, wherein one of the C,-C;
alkyl group’s hydrogen atoms has been replaced with a hydroxyl group. Representative
examples of an alkanol group include, but are not limited to, -CH,OH, -CH,CH,0OH,
-CH,CH,CH,0H, -CH,CH,CH,CH,0H, -CH,CH,CH,CH,CH,0H, -CH,CH(OH)CH;_
-CH,CH(OH)CH,CH; -CH(OH)CH,CH, and -C(CH,),CH,OH.

“Alkylcarboxy” refers to a C,-C; alkyl group, as defined above, wherein one of the
C,-C, alkyl group’s hydrogen atoms has been replaced with a -COOH group. Representative
examples of an alkylcarboxy group include, but are not limited to, -CH,COOH,
-CH,CH,COOH, -CH,CH,CH,COOH, -CH,CH,CH,CH,COOH, -CH,CH(COOH)CH,
-CH,CH,CH,CH,CH,COOH, -CH,CH(COOH)CH,CH; -CH(COOH)CH,CH, and
-C(CH,),CH,COOH.

“N-amidoalkyl” refers to a -NHC(O)- group in which the carbonyl carbon atom of
said group is attached to a C,-C, alkyl group, as defined above. Representative examples of

a N-amidoalkyl group include, but are not limited to, -NHC(O)CH,, -NHC(O)CH,CH,,
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exanpl es of an al kyl carboxy group include, but are not limted to,
-CH2COOH, - CH2CH2COOH, - CH2CH2CH2COOH, - CH2CH2CH2CH2COOH, - CH2CH( 000H) CH3
- CH2 CH2 CHR GH3Ge2@O0H, - CHZCH(COC]—I) CH2CH3 - CH(COC]—I) CH2CH3 ®ad/Us02/27585
-C(CH3) 2CH2COCH. " N- ani doal k\é refers to a - %25)3 roup in which the
car bonyl cHHSER)QHgAIAIH,. AHE(QHELEH.SHa€Ha NBE( H;C%LC(I;E Cib&ls, group, as

but are ﬁ?ﬁ@(ﬁéﬁﬁntﬁﬁ%ﬁéﬁ%@%@&%&%ﬁﬂ%g G50

PCT/ US02/ 2%(B! g&mmm@ @;@33;{ - NHC( O) CH2CH2CH2CH3,
-NHC(O)CHZ(SH 2 CH2CH3 é - NHC( O) CH2CH( CH3) 21
- NHC( O) CH( CH3) (dathezamidorief ”@)eferm@%)( MHgronper Bjuchily mergpen atom of said

! b doal k
e e G S e
Repr esent ahibéRaBicRak Cha@roﬁ;ﬁ 1@lud;é:|aC|5_|ﬁ21%i_@§ﬁBt¢mﬂfelng’)\l H%%’éﬁ%%l O{e)NIBCH,@Hg not

limted to, g-ﬁ) NH
- O O) NHOH2 GOV ECHCH, G 0) 2@2@1@2@#12@43 (OH@W@H@@H@}QCH

g(ggm%% éﬁ@ﬂ%%&ﬁgﬁ&@ﬂm (26{0 eny g upZ | rfB\Ag{lSciW one of the

phenyl or QRIE), hydLOg®»NHCEH T H) gs been replaced with a bond. An aryl ene
group may be i'n an ortho, neta, t)ara configuration and may be

unsubsti t ut ed o%n‘u‘mwéqm ngenplisa nlmy group xdwhich lene aéthe phemyl @rayp’s hygleogen

o1 O R R RN B R ALy o o

-0C( O - ( C%nﬁﬁg@hm dnd may\b@isBstlthted or m@é]Q)nBHaﬂy subRtRRY avittsR Jf Yhor@ bf - NC2.

A "C3-C8 Carbocycle” is a non-aromatic, saturated hydrocarbon ring
cont ai ni nghfolowing fronpstGn;s alkel hdle catkattiales hedranpl-0sCofs alkyls- C8 car bocycl e

cyl ohoxyl Nty BRGNS il SIGH, kOB s BT By Wy RIS
unsubst|tuNegn;agalkyldqp%)b)Mtchrbgygﬁ;dbgmym -Wd,h one or nore of the

fol | ow ng groups c, hal o, -al kyl hal o, hydroxy, -OC, -C5 al kyl,
-NH21 - am noalzkyc3 -Gy @mlmmlm 1|sy1|nonamqw s@@r@e@wwmoarm cyntaining 3-8

0O - (CL ar%%n atorXs )Representghve examp%s of a E( @ A 1cyccf\éa {ntgﬁl)c(ig %rﬂt gr%e}lloiﬁ/lmlted - NQ2.
to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. A C;-Cy
carbocycle may be unsubstituted or independently substituted with one or more of the
following groups: -C,-C; alkyl, halo, -alkylhalo, hydroxy, -O-C,-C; alkyl, -NH,,
-aminoalkyl, -aminodialkyl, -COOH, -C(0)0-(C,-C; alkyl), -OC(O)-(C,-C; alkyl),
-N-amidoalkyl, -C(O)NH,, -carboxyamidoalkyl or -NQO,.

“Heterocycle” refers to a 5- to 10-membered aromatic or non-aromatic carbocycle in
which 1-4 of the ring carbon atoms have been independently replaced witha N, O or S
atom. Representative examples of a heterocycle group include, but are not limited to,
piperidinyl, piperazinyl, morpholinyl, pyrrolyl, oxazinyl, thiazinyl, diazinyl, triazinyl,
tetrazinyl, imidazolyl, benzimidazolyl, tetrazolyl, indolyl, isoquinolinyl, quinolinyl,
quinazolinyl, pyrrolidinyl, purinyl, isoxazolyl, benzisoxazolyl, furanyl, furazanyl, pyridinyl,
oxazolyl, benzoxazolyl, thiazolyl, benzthiazolyl, thiophenyl, pyrazolyl, triazolyl,
benzodiazolyl, benzotriazolyl, pyrimidinyl, isoindolyl and indazolyl. A heterocycle group
may be unsubstituted or substituted with one or more of the following groups: -C,-C; alkyl,
halo, -alkylhalo, hydroxy, -O-C,-C; alkyl, -NH,,
-aminoalkyl, -aminodialkyl, -COOH, -C(0)O-(C,-C;, alkyl), -OC(0)-(C,-C; alkyl),
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"Heterocycle" refers to a 5- to 10-nenbered aromatic or non-aromatic
carbocycle in which 1-4 of the ring carbon atons have been independently
repl aced wotoh/o207d) O or S atom Representative exanpl es eCTtasazeBsdcycl e

gr oup inclﬁ%id&ﬂgll,f}lfffom !-%{/{F&&%&&dkyl@i Reoi.dinyl, piperazinyl,

nmor phol i nyl, pyrr oxaZ lazi'nyl, drazinyl, triazinyl,
tetrazinyl, i mAddkadrgtyclibamingtiislahetesocycle atefingdbabove, havigl M# ring agopgenol i nyl |

qui nolinyl, quinazolinyl, pyrrolidinyl . putinyl, jsoxazolyl, .

benzi sox 2Oyl Remtaseatayive ekamalss i tetcrpdycliciRRines Incyde, Biare ndjdimitsddon) y 1

thi azol yl . Zthi ﬂgﬂjo heaYy; | Mhzind1! A% iaenzodi azol yl ,
benzotri agﬁgﬁygy%ﬁz |y31’ I, Bg’oi ndltk)lfll)’/ﬁﬂan ’i%igzég%i yl .ﬁg,&b’llrt]eértag?ggycl e group
may be unauidatdlylubattimidaselils tettanslel indotyth, isorminmlingh qeinofinylhequifiarolioyli ng

roups: -C,-C5 alkyl, _halo, -alkylhalo, hydroxy, -OCl-C5 al kyl, -NH21
ani noal kWr,fOllddFﬁln%H}“é(i’RiﬂXFZQl Yls-owe}xb%/ s oaqawg)% Petﬂ@%dﬂ( Cl- C5
al kyl), = = ,d 5
-car boxamtﬁ%gyﬁy%%@@@.f@p@? éé%g}a’c |ngo arar?{r?él“ Qﬁlszgglaﬁ%l?' e%)%lygﬁ %},’1’ defi ned
ﬁbove, hali/s@onglollyjl,éinddzj_og/l Ian(:j nmmgmlinglt eath.of Rléﬁn’n_eme;gbamhsubst:ﬂmdpg substifuted
eterocyclic am nes ing¢lude, but ar 0 m t o) r nyl,
pi per a.ziant,h OB 1OF BIYE 95'&5121&{)/‘111.9’1?’?1&@' Té,s @fyi)z F&ﬁ(o)&l?(;i‘:uﬁ’pk ?1(5'(C1'C5
tetrazi nylatk%),' Haflazs }.)ﬂlal?,b-ﬁﬁ&hén Qﬂﬁ@irﬁ(i}w, hGdbRy sz,hﬂngqﬁlnoa 1, -

I soqui nolI'n qur nol”i nyl”, “qui nazoli ny yrrol i purinyl ’
i soxazol yhmidediutiyd oharedcytlic ayineHOW,, alkyazbl @), alkerylz &8z gbikinyl, ahilazol yi |
benzt hi azol yl razolyl, triazolyl, benzodiazolyl,

pyrim di nyﬁr}zyi,i-g ylaeidy ralkylearaes) Y OQRY - foitp R Yilqlﬂfir(?g@z 1t-é}ﬁéxc:‘!a>c/§i-ﬁay be

unsubsti t I St it r I - : 1),
~q(O-(C Hhfn? kcﬁ’?j@ %‘l\é}&k%ﬁ(’ éﬂacé%teg{lﬁ’fﬁ)"f@&e“(%bf’@ ¢ gf‘kc% a%l LA 0,

- al kyl hal @nsubstitated@r substitkyd avithae or Myt afx,-C; IRy, -ONCR,-C; alkylhchilky| , -

am nodi al kyl, -heterocyclic amne, -Cl-ClO alkyl, -C2-Cl O al kenyl, -C2-CIO
al kynyl , -dlkythalo, -alkapely ralkylamiag; Jyfigsy. 'Né?zlélyrlgén-boxy, -COOH, - C, -C5

al kyl ene- OC( O) « & k¥ m.:C-C5 alkylene-C(OOC -C5 alkyl, or a

het erocycl e or %[Ogs ?ar lOCEf/rc?rei'Mi ch may be unsubstituted o%/ substituted
with one or nope“sabjectCis Chianahdyd. g, a Burhii, nidusa| iy lpinea pigl dog, catahdeyé, lealvo,

-al kanol, -al kyl am no, -hydroxy, -NO2 -NH2. "Halo" is -F, -d, -Br or -1. A
"subj ect"” PI&OEHWMPI}P@EHQW; a human, nouse, rat, guinea pig, dog, cat,

horse, cow, pL[%e iﬂenﬁ&pél%l TRLdRS hﬁ%ﬁceuﬁcal compositions comprising an Indeno[1,2-

cJisoquinoline Compound and a pharmaceutically acceptable carrier. The invention includes
an Indeno[1,2-c]isoquinoline Compound when provided as a pharmaceutically acceptable
prodrug, hydrated salt, such as a pharmaceutically acceptable salt, or mixtures thereof.
Representative “pharmaceutically acceptable salts” include, e.g., water-soluble and
water-insoluble salts, such as the acetate, amsonate (4,4-diaminostilbene-2, 2 -disulfonate),
benzenesulfonate, benzonate, bicarbonate, bisulfate, bitartrate, borate, bromide, butyrate,
calcium edetate, camsylate, carbonate, chloride, citrate, clavulariate, dihydrochloride,
edetate, edisylate, estolate, esylate, fiunarate, gluceptate, gluconate, glutamate,
glycollylarsanilate, hexafluorophosphate, hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, malate,
maleate, mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, mucate,
napsylate, nitrate, N-methylglucamine ammonium salt, 3-hydroxy-2-naphthoate, oleate,
oxalate, palmitate, pamoate (1,1- methene- bis-2-hydroxy-3-naphthoate, einbonate),

pantothenate, phosphate/diphosphate, picrate, polygalacturonate, propionate,
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The invention al so includes pharnmaceutical conpositions conprising an

| ndeno[ 1, 2- c]isoqui noline Conpound and a pharnmaceutically acceptable
carrier. Wbesiozzemt i on i ncludes an Indeno[1, 2-c]i soqui nolpcmais@epesind when
provi ded as a pharnmaceutically acceptable prodrug, hydrated salt, such as

a_phar mac dutoluearsulfonete cssliatate. sedrate, ybagefats, ﬁP“éénal‘%é\‘]@ﬁFa subepnlicelates at i ve
oo e el R YaREECRIARL S dd Sos e idlfiodfieland ViR s, UP! © and

wat er - i nSOﬁ Lﬁgl? suc anson

(4, 4- di ami nost i Abedffecve Zmowits whéd agkan conreeticreaekdedal hataisoqdnaamnrat e,

bi carbonate, bisulfate, bitartrate, borate, brom de, atSUt yrate cal ci um
edetate, cGempaundds aamew sectiveHPoirsaliag of PreveRtyg agi AtogY @isease or a

di hydr ochl (e)ré ﬁgionde%gé ate, edisylate, estolate, esylate, fiunarate,

gl ucept at e, pd odna ‘"glutamate, glycollylarsanilate,

hexaf | uor ophospttaifgilowigysubbesREich@t @sedhebinbahhae, thé‘l&ﬁtdatvd@léﬁdﬁwns
hydrochl ori de, hydroxynapht hoate, iodide, isothionate, |actat

| act obi onaAe)H linasetie acid E%t%Cecahhlgémreandr%m@qr%uWE%@@ldb@co s Modified
thyl b .t t
N ot by ot P Sl aca PR S DM R e BRBEGEL doRGE MED,

pal m t at e, etipaABeAte, KtOH.is offRinBE MEPHY i$ 42(2hi$fdfdity¢‘th§l§ﬂqﬁbérbﬁﬁé@hanemﬂfm&at e),

pant ot henat e, phosphat e/ di phosphat e, picrate, polygal acturonate
pr opi onat eacld,Lg‘ vﬁp i Me@id iy mytheml, MStis masnepsalromeiat. é\fMR is

salicylate ear at acet u na N cul ate,
suramate ﬁf?ﬁ'é?‘%gne? glr?gpa%rge f%gcﬁ pﬁ}ogﬁﬂ oélgf eg%&éahﬁ%lf% :ﬁ&dﬁgﬁé ')nd val erate
sal ts. (WPTLHNS e RFRUBase, WHedpyit, SDSGE dodel | Qifatsodium salt), STZ is
Indeno[l 2p i soqui nol I ne Co ound is an anount effective for treating or

prevent i ngﬁtlantoizﬁmlanﬁﬁﬁdﬁ SHQEPBE%GUWC@ TWeﬁéﬂﬂH@meﬁﬁdla@é‘agbc iyHénfayel owi ng
abbr evi atl and 0ha:f#et e J Qﬁiscat ed definitions: AcOH is
acetic aC| ggrftg 1SL'i“B°olrtrf68F| 8 ﬁc%r{l t ure, "DVEM i s Dul becco' s

Modi fi ed ﬁqgﬂlﬁir&@m Daklothéthihel\- di net hyl f or mani de, DMSO i s
di met hyl sul foxide, EtOAc is ethyl acetate, EtOH is ethanol, HEPES is
4- (2- hydr oxyet hyl ) - 1- pi per azi neet hanesul fonic acid, LPS is

| i popol ys ar,i de, Me i S thanol., M5 1s mass spectronetry, NVMR is

nucl ear Qg’:@f’f’%’gf Bg%%goﬂ%g]f%”ﬂm@%ﬁlﬁ"@ fered saline (pH 7.4), PARS
is poly(ADP-rihRsgyayiohhtbas@uddndifod )b idhibRingIAR S n 4 66IE PAIRSS Wi is
(sodiumsalt), STZ is streptozotocin, TCA is trichol oroacetic acid, TFA is

trifluorosaet kxtwamsdaolyTADPi-lstSh]smnthetgxm PARBr (nedy @ Bxpihgse) polpmiesase, (ifor
necrosis f? g 58{ an%nlgDi[ bosyl?ransferase (ADPRT, EC 2.4.2.30), is a nuclear enzyme that
catalyzes a transfer of the ADP ribose moiety of NAD+ to an acceptor protein.

In one embodiment the method comprises contacting a cell with an Indenof[1,2-
clisoquinoline Compound in an amount sufficient to inhibit PARS in the cell. In general,
any cell having, or capable of having, PARS activity or capable of expressing PARS can be
used. The cell can be provided in any form. For example, the cell can be provided in vitro,
ex vivo, or in vivo. PARS activity can be measured using any method known in the art, e.g.,
methods as described in Banasik ef al., J. Biol. Chem. 267:1569-75 (1991). Illustrative
examples of cells capable of expressing PARS include, but are not limited to muscle, bone,
gum, nerve, brain, liver, kidney, pancreas, lung, heart, bladder, stomach, colon, rectal, small
intestine, skin, esophageal, eye, larynx, uterine, ovarian, prostate, tendon, bone marrow,
blood, lymph, testicular, vaginal and neoplastic cells.

Also provided in the invention is a method for inhibiting, preventing, or treating

inflammation or an inflammatory disease in a subject. The inflammation can be associated
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Tri s(hydroxynet hyl ) am nonet hane. Met hods for using

I ndeno[ 1, 2-c] i soqui nol i ne Conpounds The invention al so includes nethods for
i nhi bi ti myoRaBI7DN a cell. PARS, which is also known as PCT/US02/27585

pol y(ADP-ri bose) synt het ase, PARP_((pol y(ADP-ri bose) \gg%yg]?r ase, EC 2.4.99)
and  ADP- r i\Wélsgn inflamaraiery disepsspipdtamipatory disepsegppn afise Wherg dhegqis a8nzyme t hat
catal yzes . . ' ' . £n1%[3h, ;

pr ot ei n. Ilﬁﬂ%%@ggﬁégﬁ%ﬁwﬂlﬁggn%{e%@ag gp ml)o(rac%%llgg cont ac%%ﬁ%qu@%gf&@mﬁ?ch an

| ndeno[ 1, Anfl&hinatiepniBxamiphes ofoughalisedsds inditdea orpan trassldrit céjectiont wokydenitidin PARS

in the cell. In general, any cell having, or capable. o ving, . PARS
activity dnjusaisawiiag Bpmegrgan @Sﬁ&nﬁﬂm(%g@fw etage’dﬁ(’héelﬁéwﬂwgaﬂr@g'
rovi ded i r ' LAk Vi ,  ex
i vo, or i RoTshP R p R Bhied 1, Bl lanciRA B b st S
the art, @ugg, liven®idlodiseyachrogis diifldnedatory Besasssidf tied joits, includify arthritishem

267:1569-75 (1991). Illustrative exanples of cells capable of expressing
PARS i ncl uheumaord agtheitip,qisteoprthritispnd bopg diseases gpdated wﬂ]mw&% @bong ai n,
liver, kidn RN S35 !qﬂﬁ, . 0l rectal,
smal | inﬁg§¥P%%?ﬂ§Lln,mg op 5%Q§E%£%?gkagg%&%fﬁ&gggﬁpﬁgﬁggggfpgn

prostate, dypidaie, alioO®his disexse; inflav@thtorl Yunghlischssstsuchudsasthnvggduial and
neopl astic cells. Al so provided in the inventiaon is_a nethod for

i nhi bi t i ngesnyetar Atsirpss, sypdromeezid ¢hgoni¢ Abstmte 3BMYtisease: iR aRNENor v

di sease in,. bjcect b ' SQG| ‘o . 03/ 020700
et usoz) 28U g INTgiRl LR W Sbob RO BRI Refasis AaliT 0 020
ari se whersgnipa@gc bshtBdlmitis¥rdasmdestiteaimids; theniqaffarhinawuedisdRess thaghmde

| ocal inflammatory responses and system ¢ _inflammmation. Exanples of such
di seases iingbdine gingiianand pariogpatitis; pbpralosishlepiaspipdanematasy disgaspyphthe

Cardi of 0 J0ST3R080e LESNELAPHAIGAD Sttt hepptosiitantibon. o
of the foldisabydfdeOsdisincidigtsclerddéndatitls, yiriasivdnk echagy; inflamaiatary diseases

i nfl anmat ory di seases of the joints, including arthritis, rheumatoid
art hritis,ofdhe exsiral rprveussysian, ehding chepiedenyyclinating dspasgstof thewrsreetSed bone

R i o e e

colitis, sease; | anig

di seases sHfltigss M&tiRgHs, eatkphblontyeEfid, Patkdiison'd diskiRsHusmpsodseasd)d chronic
obstructive airway disease; inflammtory diseases of the eye including

corneal dyaeyosisnhic laterat sRderasis and ved oF entaiimunggnspphaditis; autoimmune diseases

including Type I and Type II diabetes mellitus; diabetic complications, including, but not
limited to, diabetic cataract, glaucoma, retinopathy, nephropathy, such as microaluminuria
and progressive diabetic nephropathy, polyneuropathy, gangrene of the feet, atherosclerotic
coronary arterial disease, peripheral arterial disease, nonketotic hyperglycemic-
hyperosmolar coma, mononeuropathies, autonomic neuropathy, foot ulcers, joint problems,
and a skin or mucous membrane complication, such as an infection, a shin spot, a candidal
infection or necrobiosis lipoidica diabeticorum; immune-complex vasculitis, systemic lupus
erythematosus (SLE); inflammatory diseases of the heart such as cardiomyopathy, ischemic
heart disease hypercholesterolemia, and atherosclerosis; as well as various other diseases
that can have significant inflammatory components, including preeclampsia; chronic liver
failure, brain and spinal cord trauma, and cancer. The inflammatory disease can also be a
systemic inflammation of the body, exemplified by gram-positive or gram negative shock,
hemorrhagic or anaphylactic shock, or shock induced by cancer chemotherapy in response

to pro-inflammatory cytokines, e.g., shock associated with pro-inflammatory cytokines.
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synpat heti c ophthal mtis and endophthal mtis; chronic inflammatory di seases
of the gum including gingivitis and periodontitis; tuberculosis; |eprosy;
i nf | ammatwoyw3tEeeases of the kidney including urem c conpCiramn?/omss

gl oner ul o8&ANHOEK SarPRinBERAT O85! By a LRIrhGERSRHIY agéhit SRR SERInhsteR@ ag ki N

i ncluding sclerodermatitis, psoriasis and eczenma; inflammatory di seases of
t he centr akatmenvfousareyist em i ncl udi ng chroni c denyelinating di seases of the

nervous syste mul tiple sclerosis,.Al.DS-rel at.ed .neur odegener ati.on and
Al zhei ner s di &%&quﬁwgﬁtﬁ @a§ygf;gﬁfqutmurg{e5€1fqe%§ﬁg} %ﬁ%ﬁi’*‘ﬁpkf&aﬁa{lki nson' s

di sease, huntd &'{gfn%q' Sotdhs lantAid%Ot rophic lateral sclerosis and viral or
aut oi ni nune encep ah ti's; autol mune di seases including Type | and Type 1|1

di abet es nel | i Thsinventidyetlsccincludgd methodwfos treatimg) pritivergingpert otherwisel inmbitieg t o,
di abetic cataract,. gl aucons, retinqgpathy, nephropathy,.such a

m or oal UnfERERIHON HAERSR T PRI VRS Db e meRb BRI ! IMBUTertibersgt: T
gangr ene pfetﬁoﬁ%ofngﬁts%si ﬂhﬁﬁ%@ﬁﬁ%ﬁiﬂ%&eﬁo[lQﬁé]%&ﬁi}ﬁol?ﬁet @6thpburidiif 8 8Hount

peri pheral arteri sease, n etotic hyperglycem c-" hyperosnol ar conma,
mononeur opdfibieastp taat, prevantoor ihibio papetfysiod diseasalictespbjecti Reparfusivheefers toand a

skin or mycous nenprape, conplication, such . as an infegction,, shin spot, a
candi dal | terfrerce] BRCTSPY HEER HBMo8 (e Hlppdyainalsisramadiio o wiRE ischemite Sl ex
vascul i t| &ﬁ%@h@%@é H&H%tior%x?/]&ﬂgﬁﬁ@édﬁ%ﬁhe(@s@l} RépRHUGBHRIsRL dh RaaRes of
the heart such as c I‘C?I onyopat hy, 1schem c heart "di sease

hyper chol éslosving £ matarallgndcating egisedegswehias p ngocavdial irdarctiom,isouke, of Haning a

di seases that can have sigpificant inflammtory conponents, |nc| uding

pr eecl anp&yrgicalpperduee ‘f"h‘?f%gpooflé]ol“bﬁne‘fessﬁlsdﬁ H‘t%mﬂ’n%l&f ﬁrﬁg‘i‘m’étﬁﬁnépnlahém?ﬁ?e nd
cancer. The in &Fggqé . (] I : W, Ll tion of

t he body, exerr%ri 1T eﬁ%&ﬁ"gé‘gﬁﬁgﬁ‘ﬁ’?ﬁg ag%lg?g%dnaéﬁ{e?ﬂ\%&asdﬁ%ﬁﬁﬁﬁemr rhagi c

or anaphylmigho[d,2s¢|okuinolinssGankoundduced by cancer chenot herapy in response

to pro-inflamatory cytokines, e.q., shocgk associ ated V\%}L?P pro-inflanmat ory
cyt oki nes. - 18 Th@prysnratespin aeenfienl camppsidonsUseiUl Frikeatingofc ed,

€.q., byl ﬁre%@ﬁﬂ%%géﬁﬁﬁfﬁwo?y Q&AL of% eifisiOf HisBRL &reor 'ﬂiib‘?’tingﬁl‘&ﬁé ment for

cancer. one I ment, a reoxygenation injury resulting from organ
t r anspl ant@ivigor o Uha eherdfnigest hetivatiggabhé cangsgsitns atn basuifhble fonwmemhalon
al so includes nethods for. treating, preventjng,. or otherw se inhibiting
reper f usi 85 HldcOPEiSE ﬂnﬁff%cﬁlli‘fFéE‘PuPtrPfr‘i‘éé’éfie&P[lta’?‘éh‘{%’r\’ﬁhn%p@’{?’@ﬁ?‘i‘ d gy

R L T S8 LSR5 B ouns
especially useful in that they demonstrate very low peripheral toxicity or, no peripheral
toxicity.

The Indeno[1,2-c]isoquinoline Compounds can be administered in amounts that are
sufficient to treat or prevent an inflammatory disease or a reperfusion disease and/or prevent
the development thereof in subjects.

Administration of the Indeno[1,2-c]isoquinoline Compounds can be accomplished
via any mode of administration for therapeutic agents. These modes include systemic or
local administration such as oral, nasal, parenteral, transdermal, subcutaneous, vaginal,
buccal, rectal or topical administration modes.

Depending on the intended mode of administration, the compositions can be in
solid, semi-solid or liquid dosage form, such as, for example, injectables, tablets,
suppositories, pills, time-release capsules, elixirs, tinctures, emulsions, syrups, powders,
liquids, suspensions, or thelike, preferably in unit dosages and consistent with conventional

pharmaceutical practices. Likewise, they can also be administered in intravenous (both
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isotonic solution or suspension.

The Indeno[1,2-c]isoquinoline Compounds can be also formulated as a suppository
that can be prepared from fatty emulsions or suspensions; using polyalkylene glycols such
as propylene glycol, as the carrier.

The Indeno[1,2-c]isoquinoline Compounds can also be administered in the form of
liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles
and multilamellar vesicles. Liposomes can be formed from a variety of phospholipids,
containing cholesterol, stearylamine or phosphatidylcholines. In some embodiments, a film
of lipid components is hydrated with an aqueous solution of drug to a form lipid layer
encapsulating the drug, as described in United States Patent No. 5,262,564.

Indeno[1,2-c]isoquinoline Compounds can also be delivered by the use of
monoclonal antibodies as individual carriers to which the Indeno[1,2-c]isoquinoline
Compound molecules are coupled. The Indeno[1,2-c]isoquinoline Compounds can also be
coupled with soluble polymers as targetable drug carriers. Such polymers can include

polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamide-phenol,
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from about 0.1% to about 99%, preferably from about 1% to about 70% of the Indeno[1,2-
c]isoquinoline Compound by weight or volume.

The dosage regimen utilizing the Indeno[1,2-clisoquinoline Compound is selected
in accordance with a variety of factors including type, species, age, weight, sex and medical
condition of the patient; the severity of the condition to be treated; the route of
administration; the renal or hepatic function of the patient; and the particular Indeno[1,2-
clisoquinoline Compound employed. An physician or veterinarian of ordinary skill in the art
can readily determine and prescribe the effective amount of the drug required to prevent,
counter or arrest the progress of the condition.

Effective dosage amounts of the present invention, when used for the indicated
effects, range from about 0.05 to about 1000 mg of Indeno[1,2-c]isoquinoline Compound
per day. The compositions can contain about 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100.0,
250.0, 500.0 or 1000.0 mg of Indeno[1,2-c]isoquinoline Compound. In one embodiment,
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Scheme 2

5,6-dihydro-5,11-diketo-11H-indeno[1,2-c]isoquinoline was prepared by reacting
compound 1 (Aldrich Chemical, Milwaukee, WI) with ammonia in methanol.

(%) 11-hydroxy-5,6-dihydro-5-oxo-11H-indeno[l,2-c]isoquinoline (3a) was prepared
by reacting 2 with NaBH, in ethanol.

(%) 11-hydroxy-11-methyl-5,6-dihydro-5-ox0-11H-indeno[1,2-c]isoquinoline (3b)
was prepared by reacting 2 with MeMgl.

(%) 11 -hydroxy-11-(m-methoxyphenyl)-5,6-dihydro-5-oxo0-11H-indeno[1,2-c]
isoquinoline (3¢) was prepared from 2 using m-MeO-C,H,Mgl.
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[1;230]151)5u150111@1 @b | -Nepmeagdinoglay))-SNatlibrroe-ox 2 Nilkindowsl, 2-p
isoquinoline (5d), (£) 11-N-(4-methylpiperazino-1-yl)-5,6-dihydro-5-oxo-
11H-indeno[1,2-¢] isoquinoline (5¢), (+) 11-N-(morpholino-4-yl)-5,6-dihydro-5-oxo-
1 1H-indeno[1,2-c]isoquinoline (5¢). (+) 11-N-(morpholino-4-
yl)-5,6-dihydro-5-oxo0-11H-indenof[l ,2-c]isoquinoline (Se) was also prepared from (+)
11-bromo-5,6-dihydro-5-oxo0-11H-indeno[ 1, 2-c]isoquinoline (4b).
5,6-Dihydro-5-oxo0-11H-indeno-[1,2-c)isoquinoline (6)is prepared by reduction of
5,6-dihydro-5,11-diketo-11H-indeno[1,2-c]isoquinoline (2) or (£) 11-hydroxy-5,6-dihydro-
5-o0x0-11H-indeno[1,2-c]isoquinoline (3a) using CF,COOH/triethylsilane.
9-Chlorosulphonyl-5,6-dihydro-5-oxo-11H-indeno-[1,2-c] isoquinoline (7) was prepared by
chlorosulfonation of 5,6-dihydro-5-0xo0-11H-indeno- [1,2-c]isoquinoline (6).
9-[N-(4-methylpiperazine-1-yl)sulphonyl]-5,6-dihydro-5-oxo-11H-indeno-[1,2-c]
isoquinoline (8a) was prepared from 9-chlorosulphonyl-5,6-dihydro-5-oxo-11H-indeno-
[1,2-c]isoquinoline (7), and N-methylpiperazine. Similarly prepared are: 9-[N-(4-
carbomethoxymethylenepiperazino-1-yl)sulphonyl]-5,6-dihydro-5-oxo-11H-indeno-
[1,2-c]isoquinoline (8b), 9-[N-4-(2-hydroxyethylpiperazino-1-yl)-sulphonyl]-5,6-dihydro-5-
oxo-11H-indeno-[1,2-c]isoquinoline (8¢), 9-[N-(imidazolo-1-yl)sulphonyl]-5,6-dihydro-5-
oxo-11H-indeno[1,2-clisoquinoline (8d), 9-[N-(2-hydroxyprolinyl)sulphonyl]-5,6-
dihydro-5-oxo0-11H-indeno[1,2-c]isoquinoline (8¢), 9-[N-morpholinesulphonyl]-5,6-
dihydro-5-oxo-11H-indeno-[1,2-c]isoquinoline (8f), 9-[N-(2-[ N, N-dimethylamino]ethyl)-
aminosulphonyl]-5,6-dihydro-5-oxo-11H-indeno[1,2-c]isoquinoline (8g), 9-[N-(2-
[piperidino-1-yl]ethyl)-aminosulphonyl]-5,6-dihydro-5-oxo-11H-indeno[1,2-c]isoquinoline
(8h), 9-[N-(2~(pyridino-2-yl)-ethyl)-aminosulphonyl]-5,6-dihydro-5-oxo-11H-indenof1,2-
c]isoquinoline (8i), 9-[ N-(2-[morpholino-4-yl]ethyl)-aminosulphonyl}-5,6-dihydro-5-oxo-
11H-indeno[1,2-c]isoquinoline (8j), 9-[ N-(2-[ N-methyltetrahydropyrrolidino-1-yl]ethyl)
aminosulphonyl]-5,6-dihydro-5-oxo-11H-indeno-[1,2-c]isoquinoline (8k), 9-[N-(3-
[morpholino-4-yl]propyl)-aminosulphonyl]-5,6-dihydro-5-oxo-11H-indeno-[1,2-
clisoquinoline (81), 9-[ N-(3-[tetrahydropyrrolodino-1-yl]propyl)aminosulphonyl]-5,6-
dihydro-5-oxo- 11H-indeno-[1,2-c] isoquinoline (8m), 9-[N-(3-[imidazolo-1-yl]propyl)-
aminosulphonyl]-5,6-dihydro-5-oxo-11H-indeno-[1,2-c]isoquinoline (8n), 9-[N-[3-(4-
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| - (m et heXgp h@npﬂf;nosth%-%iilmamel-nsq éf&-%Mrdﬁd%-w{f\i-fiﬁn%ﬁlﬂamg@&fdbbﬂb| ine (3c)
was prepar f IS il RO C6H4AN = 245 ) : N 21/585
O 11 N et B Rt £ B D dens 0 RO ol S e
(5a) was pz-gpar-gitlydrofyetiddartimiolghyt Rhinosd phoryt]Fs  64dilddrd-6lokovia Hl-indenoefic2-i ng
wth dinmethylamne. Simlarly prepared are: () 11-N,

N-di et hyl glifosi®lige By dr o- 5- oxo-1 1H i ndeno [ 1, 2-c]isoquinoline (5b), ()

11-N-(piperidigg- | .- ~5.6-di y 1 H kndey [ 2 i
i soqui nol i ne (g\gf amfcieyaﬁwﬁp‘(ei%n@%ﬁﬁ)éﬁ%?ﬁ%g]z ﬁ%{# 53 - 601812‘%@ 9l 2 %0 xo-
11H-| ”de”QE%q%irﬁ)]ini-Si?ﬂ té1gthide €105 ) dinfethylamino-N-(5-0x0-5,11-dihydro-6 H-

11- N- (nor phol 1 no-4-y ?{55, 6- di hydro-5-0xo0- 11H-indeno[ 1, 2-c]isoqui noline
(5e). (+) indendllZreligouinehe-34y])-giefansde (10brandr bdimegodamipe:Vftexnepi11-

, 2-C] i Lnqli . .al d. f .

11 bi ono- g3 Rt grbLoE SRR eRReRR AR B D suser Rsprcd gy 6-dinydro-

5, 6- Di hy di5Qsa- P Rinkibib[ PIQRBghiheReC(hh HROSLAIGH- NEH (fdenS[ 12-8Rsg@holde (11)

reduction of 5, 6-di hydro-5, %1-d| keto-11 Hindeno[ 1,2-c]isoquinoline (2)

or () 11- hyidgaiatiSnsthen feddetoon, Badfodloved biHamimidino pf thezhtdgroasetamiidw| | ne (3a)
ing CF3COOH triethyl sil o ,9-Chl | ph -5, 6-di hydro-5 - - 1.

41 ndeno- (TSNS 2 gaRrop RS- oad | BRSSO R S D R R Tt

5, 6-di hyd = 0 j - q2-C]i i nol i 6) .

o [N (4 B el oy 1 15, 6 iy o 5- oxo- 11

Hindeno-[1,2-c] isoquinoline (8a) was prepared from _ _

and N ot Pyl pi PO HEHEREOR S P i B B 0 HBRe GXRGTES Which U0 R i he

bonet h | ' RafoR I -0 6 di s -11
carbonet | Qﬁ{%{f?ﬁ lggﬁgfloggégﬁfg@g é'ﬁ?‘?é el AR dwing Gx AhP¥S RisRat ¥R
9- [ N- 4- ( 2shythesiscofatlbsttapive Bidaas[n@-d)ispldinslinepGanydundS p6 thadiitneation, mnd

demonstrates their usefulness for treating or preventing an inflammatory disease or

reperfusion disease.

S. EXAMPLES

Example 1: Synthesis of Illustrative Indeno[1,2-c]isoquinoline Compounds

a) General Methods

Proton NMR spectra were obtained using a Varian 300 MHz spectrophotometer and
chemical shift values (8) are reported in parts per million (ppm). TLC was performed using
TLC plates precoated with silica gel 60 F-254, and preparative TLC was performed using
precoated Whatman 60A TLC plates. All intermediates and final compounds were

characterized on the basis of 'H NMR and MS data.

b) Synthesis of 5,6-dihydro-5,11-diketo-11H-indeno [1,2-clisoquinoline (2):
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oxo-11Hindeno-[ 1,2-c]isoquinoline (8c),

9-[N- (i mdazol o-1-yl)sul phonyl]-5, 6-di hydr o- 5-

0x0- 11H iwoenopdp®- c] i soqui nol i ne (8d), PCT/US02/27585
9- [ N- (2- hydroxyprolinyl)sul phonyl] -5, 6-

di hydr o- 5- oxo- 11Hi ndeno[ |, 2- c] i soqui nobi ne (8e),

9- [ N- nor phol i nesul phonyl ] -5, 6- di hydr o- §- oxo- 11H i ndeno-[ 1, 2-c] i soqui nol i ne
(8f), 9-[N-(2-[N, N-di net hyl am no] ethy

am nosul phonyl ] -5, 6-di hydr o- 5- oxo
9-[N-(2- [piperidino- | -yl]ethyl)
Hindeno [ 1,2-c]isoquinoline (8h),
9-[ N-(2-(pyridino-2-yl)-ethyl)-am nosuly
[1,2- c]isoquinoline (8i),

9-[ N-(2-[ norpholino-4-yl]ethyl)-am nosuIQphonyI ] -5, 6-di hydr o- 5- oxo-
11H i ndeno[ 1, 2-c] i soqui noline (8)),

9-[N-(2-[ N-et hyl t et rahydr opyrrolidi no-1-yl]ethyl)

am nosul phonyl ]+ 5. 6- di hydr 0-5- =1 i ndenat [nlner Gl i i he (8k),
o TN (5[ ot proreRet SIS Bd AR PRI CH O N B SRS £ 7

H i ndeno- [rdflexedClls 6P hNThé Pctidhlmixture was then allowed to cool to room temperature

9-[ N-(3-[tetrahydropyrrol odi no- 1-y|l] propyl ) am nosul phonyl ] -5, 6-

di hydr o- 5-asdovas Tiiterd m;as[lqi tboxg)}lgh ydqtjj MeOHre pgtgmle; 46 g of the orange colored
O-[N-(3-[imdazgl p-1-yl]. yl. ), - )

i nosul pHORYE TS Biodi Rk H MR (OMRRLY 3 T8 L6 AU B,
9-[N-[3-( s QB30 9502/ 2 8Bhz, 1H), 8.44 (d, J=7.5 Hz, 1H), 13.05 (s,
met hyl pi pé(;még?ﬁ’o% %ﬁ%&p@?’)lﬁ %gﬁljnggﬁylz] 15) g-4di(ﬁy{ir o- 5_2(,))(132,1% (s

H- i ndeno- [1H); 2C NMRs@MBOeDj)n&106.33, 121.63, 122.94, 123.27, 124.80, 128.45, 132.17,
(80),9-[ N Ndi - Z-éN, N- di et hyl am no] et hyl ) - am nqsul Bhog;yl% -5 23 di hydr o- 5-
oL T -1 IR | 5400450 S8qL AR 1 L8y 09b1 SR TRE b (BT A (s e

N- di net hyl.gm qt.hyl Y- : ) ) ) . :

A nosul pHGA T8 g el s GNPy € T db P NP Ve B 7784k, ancl
9-[ N, N-di -3.4%N,M.69.

N- di hydr oxyet hyl am no] et hyl ) - am nosul phonyl ] -5, 6-di hydr o- 5- oxo- 11
Hindeno-[ 1,2- c]isoquinoline (8r). The am de derivatives

3-nor phol i r);S&ilg{e;ﬁé;o&g@gﬁgﬁ%’éﬁ-%@;yﬁ&ﬁioqﬁo&QQQ?ﬁ{njdeﬂé[1,2-c] isoquinoline (3a):

i pdeno[ 1, 2-c] i soqui noline (8g),
§ phanyl ] - 5, 6- di hydr o- 5- oxo- 11

S

ho

5, 6-di hydr o- 5- oxo- 11H i ndeno

c] i soqui nol

3-di et hyl am no- N- ( 5- oxo- 5, 11-di hydr o- 6&
i ndeno[ 1, 2-c]i soqui nol i n-3-yl)-acet am dg
2-di net hyl am no- N- ( 5- oxo-5, 11-
di hydr o- 6H-i ndeno[ 1, 2- c] i soqui nol i I), acetam de (14) were prepared from
5, 6-di hydro- 5-oxo-1 1Hindeno[1, 2-¢1i sgquMNaehki ne (6) and

5-chl oro- 11H i ndeno[ 1, 2-c] i soqui nol i ne ' ng nitration, then
reduction, and followed by ami nationP$f §he oroacetam de internediate.
2- brono- 5, 6-di hydro-5-o0xo-11Hi ndeno[ 1, 2*'c] i soqui nol i ne (15) was prepared
by brom nation of chloroam date 11. The 4nhvention is further described in
the follow ng exanples, which do not Iimt the

(10b) and

To a stirred suspension of 2 (2.5 g, 0.01 mol) in EtOH (25 mL) was added NaBH,
(3.75 g, 0.1 mol) at room temperature in small portions over 30 min. The reaction mixture
was stirred for an additional 2 h and then cooled to 0°C where it was triturated with dilute
HCI (10% soln.). The resulting solid precipitated was filtered and washed with water and
MeOH to provide 3a (2.326 g, 92%). '"H NMR (DMSO-Dy): 6 5.58 (d, J = 8.1 Hz, 1H), 5.78
(d, /= 8.7 Hz, 1H), 7.33 -7.89 (m, 6H), 7.95 (d, /= 7.8 Hz, 1| W, 8.22 (d, /= 7.8 Hz, 1H),
12.29 (s, 1H); *C NMR (DMSO-Dy): 6 77.44, 118.81, 120.15, 124.28, 125.04, 125.67,
126.34, 128.46, 128.64, 128.95, 133.27, 135.62, 136.12, 139.93, 148.55, 163.69.; MS (ES™):
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scope of the invention described in the clains. The foll ow ng exanpl es
illustrate the synthesis of illustrative Indeno[1l, 2-c]isoquinoline
Conmpoundswofo3obeoé nvent i on, and denonstrates their usefulPoadsot/orsssreati ng
or prevenpi/ngs@n (th ) HMRL I B ESRENOS: C, 7RIS/ AUAEOIN & 62 Fond: T, TEAVPLES
Exanple 1: Synthesis of Illustrative Indeno[1, 2-c]isoquinoline Conpounds

a) GCener aH, ¥87hNds.5Pr ot on NVR spectra were obtained using a Varian 300 MHz
spectrophot oneter and chem cal shift values (S) are reported in parts per
mllion (ppnm). TLC was perfornmed using TLC plates precoated with silica
gel 60 F-254, : i Ly MBS .l _(U§] e What man
60A TLC pl at essﬂ%l%}[}?gﬁg%%%ﬁ %atwgg andg¥‘)iﬂ{r§1arl9 hgggrrp%ﬁlﬁlg%}?)\ﬁ/e?gﬁ@%@act eri zed
on the basompainds k-NNFhaioxyvH -cethyl-519)diBydrotsesios 1 b-indeno[ 1,2-c]isoquinoline

5, 6-di hydr0-5, 11-dj ket o- 11H-i ndeno [ 1, 2-c¢]]soqui.noljine -2

03/ 020700(%ﬁpéébbylzh%%w@-@mmet@’&?hﬁly § P degss '8%%'51 izfla‘#enfﬁcg g, 0.22
nol) in N : was refluxed 15 for 24 h. The reaction

m xture m@é%%lx&ﬁ%ﬁﬁ%@re@%ﬁ to roomtenperature and was filtered and
washed thoroughly with MeCH to provide 46 g of the orange col ored
above-titled product in 8496¥ield.,'H NVR (DVBO-D6): S 7.48-7.61 (@%'414),
7. 80- 7. 88 4d) Symthesigipf 11-substituted $:6-dihydrg-S-oxorhl H-indemo(l2-cljsoquinolings (3p- 1)
8.44 (d, %7 7.5 Hz, 1 H, 13.05 (s, 1H); 13C NWR (DVSO D6): 8 106. 33,
121.63, 1 E 94, 123.27, 124.80, 128.45, 132.17, 133.60, 134.03, 134.68,
134.68, 134.81, 137.09, 156.41, 163.76, 190.57; M5 (ES-): mz 246.2 (M1);
Anal . Calcd for C 16HgNQ2: C, 77.72; H, 3.67; N, 5 67; Found: C, 77.54; H,
3.69, N, 5.69. c) Synthi s of () O

11- hydr oxy-5, 6-di hylio- OKI(P(-)I_ 11H i ndeno[ 1, 2-

4a H5a-e

5a: R = NMe,

5b: R = NEt,

5¢: R = -piperidine-1-yl

5d: R = -N-methyl-piperadin-4-yl
5e: R = -morpholin-1-yl

To a stirred suspension of 3a (0.5 g, 0.002 mol) in pyridine (10 mL) was added
chloroacetyl chloride (0.81 g, 0.006 mol) at 0°C. The reaction mixture was allowed to warm
to room temperature and stir for 24 h. The reaction mixture was then poured on ice and
extracted with EtOAc. The organic layer was separated, dried and concentrated to provide
crude compound 4a, which was treated further with dimethylamine and stirred at room
temperature for 24 h. The reaction mixture was poured on ice, and treated with 10% Hcl.
The resulting mixture was then basified using saturated aqueous NaHCO, and the resulting
solid was filtered to provide the desired product 5a. 'H NMR (DMSO-Dj): 6 2.31 (s, 6H),
5.00 (s, 1H), 7.28-7.45 (m, 3H), 7.68 - 7.73 (m, 2H), 7.95 (d, J= 6.9 Hz, 1H), 8.10(d, J =
7.8 Hz, 1H), 8.21 (d, J= 8.1 Hz, 1H), 12.26 (s, 1H); >C NMR (DMSO-Dj): 8 68.09,
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HOH 3a To a stirred suspension of 2 (2.5 g, 0.01 nol) in EECH (25 nl)
was added NaBH4 (3.75 g, 0.1 nol) at roomtenperature in small portions
over 30 Wwp0.03Dkoo eaction m xture was stirred for an addipCirarsat/2sh and

then cool ?96.%?, J%.s‘é’i‘?izﬁsé,tlzgﬁa, {2671 26,84 197168, Hid 64, €33.08) 136129%1 4045 ) . The

resulting so prétipitdted was fiftered and washed with water and MeOH
to provi dé6B80;(MSIBS ) gm/A2PA2 (MHINVR (DMSO-D6): S 5.58 (d, J= 8.1 Hz, 1H),

5.78 (d, J =87 H, .1 H, 7.3 3 -7.89 (m . 7.95 (d, .J = 7.8 HZ, 1 W
8.22 (d, J = 71lhe ﬁ)!l,o“&ngﬁqmpcwg%@Ye’(esa?soliﬁél?af%g@ ﬁﬁ)ﬂ"tgd\?(saéabw‘? WEh77 42

118.81, 1 . - 28 1 . q; : ; 8. 64, 128.95,
133. 27, 1@%?%%‘“‘%3’.‘@@%@ 'gg‘fhy%.“gg“,e apd % ééﬁt?l‘n%/széf%%ti)v‘?@' 227 WO

03/ 020700 (HAT/WRARIATESS, 6-tihg dd5Dodo-{ Midhdendfiad-cliGajubrblihe SHJ16HLINO2:  C,
77.10; H, 4.45; N, 5.62. Found: C,_ 77.01; H 4.57, N, (5.59. Simlarly, by
reacting £ vilemipardiag- Sndihydrmpenros Hakamsienol! gsplisearinglive (¢t onpounds ()

11- hydr oxy;11- et hyl - di - - L1 H~in y | | ' 3b
and ) LU R e e e e B F oz Shhpita) 1O, | 07
c] i soqui ngk) NembRMbliNES B-dhpRarsesko- I)H-Mdehd(@ 2-isobuihdlisa/fse).i t ut ed

5, 6-di hydr o- 5- oxo- 11H i ndeno[ 1, 2-c]i soquinolines (5a- e): OO NHI NH RH
H O 4a 5a-e 5a: R= Nwe2 5b: R = NEt2 5cC: = -piperidine-1-yl 5d: R =

-N-met hyl _e)oéypnetilgsqg 0 -(i_) )iE-morpholin0-5,6-dihydr0-5-oxo-1 1H-indeno[1,2-c]isoquinolines

(5¢) from 4b
oL
OO

4b 5e

To a stirred suspension of 3a (0.6 g, 2.4 mmol) in trifluoroacetic acid (5 mL) was
added phosphorus tribromide (1.0 M soln. in CH,Cl,, 3 mL) at room temperature, and the
reaction mixture was stirred for 8 h. The reaction mixture was poured on ice and the
resulting solid was filtered to provide bromo compound 4b (0.61 gm, 76%). '"H NMR
(DMSO-Dy): 6 7.35-7.50 (m, 3H), 7.61 (d, J= 6.6 Hz, 1H), 7.73 -7.82 (m, 211),7.94 (d, J =
6.6 Hz, 1H), 8.23 (d, /= 7.8 Hz, 1W, 12.41 (s, 1H); °C NMR (DMSO-Dy): § 52.06, 79.35,
114.43, 120.56, 123.58, 125.27, 125.50, 126.68, 128.55, 128.86, 129.66, 133.73, 135.91,
136.61, 141.39, 143.95, 163.74.

Compound 4b (0.5 g) was suspended in MeOH (10 mL) and treated with excess
morpholine (~10 eq.) at room temperature and stirred at 60°C for 3 h. The reaction mixture
was poured on ice, and diluted with ethyl acetate (40 mL). The organic layer was separated
and extracted in dil. HCI (10% soln.), the aqueous layer was then basified with sat. aq.
NaHCO, and the resulting solid precipitated was filtered and dried to provide Se (0.46 g,
90%). '"H NMR (DMSO-Dj): 6 2.56 (m, 4H), 3.49 (m, 4H), 5.04 (s, 1H), 7.31-7.45 (m, 3H),
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5e: R = -norpholin-1-yl To a stirred suspension of 3a (0.5 g, 0.002 nol) in
pyridine (10 nL) was added chloroacetyl chloride (0.81 g, 0.006 nol) at
0C. The rwaaiozovoeri xture was allowed to warm to room tenperatsoz/ersand stir
for 24 h. e t ) tqune t nc tr@sieRl Wi th
Et OAc. Thg'-ggré'gﬁi?@’ ng}g?e( éJse%%IfIgife}g)?ggr@%%g(ﬁ?}?b%gﬂﬁ étﬁz’d (?o provi de
crude conpoMsD-By): SWhi3chenes, 68ridal £3120,UL0 66y 124.47) 125.8¢1 16l Hyil 2e4 BAQ7S6) r r ed
at room tenperature for 24 h. The reaction m xture was poured on ice, and
treated wilZh %dt%ﬁ@t133-%é36é9u13t€i-%g1419-%§ad|46-4\ﬂ/a£63t-§7en basi fi ed using
saturated agqueous NaHCO3 and the resulting solid was filtered to provide
the desired product 5a. "H NWR (DVSO-D6): 6 2.31 (s, 6H), 5.00 (s, 1H),

7. 28- 7. 45 ff SyntB&ds of 5,6Qihydfo-530X01 1 2l dend. [92-d] dsoqirinddin® (6%, 1H), 8.10 (d,
J= 7.8 Hz, 1 H, 8.21 (J: J =81Hz, 1H, 12.26 (s, 1 H); "3C NWR
(DVBO-D6): 8 68.09, -28 WO 03/020700 PCT/ US02/ 27585 116.28, 120.52,
124.58, 125.74, 126.27, 126.34, 127.68,5128.64, 133.02, 136.27, 144.45,
163.80; M5 (ES+): mz 277.2 (Mtl). The ffoll owi ng conpounds were al so
prepared by reacting 4a as above w? dhgghy!l am ne, pi peri dine,

N- et hyl pi peri di ne and nor phol i ne| pectively: (f) 11

- di et hyl am no-5, 6-di hydro-5 - oxo- grideno [ 1, 2-c¢] isoquinoline (5b)
(t) 11-piperidino-5, 6-di hydro-5-o0xo0-11 den®y 1, 2-c] i soqui noline (5c¢) (~)
11- (m et hyl pi per azi no) - 5, 6- di hydr o- 5- 0x0- ndeno[ 1, 2- c] i soqui nol i ne
(5d) (f) 11-norpholino-5, 6-di hydro-5- Qxo- 1IH i ndeno[ 1, 2-c] i soqui nol i ne
(5e). e) Synthesis of (f)

11- nor phol i no-5, 6-di hydr o- 5- oxo- 11Hi ndeno[ 1, 2-c] i soqui nolines (5e) from

b 00 4p, 5e | | . 69 2
mmon) e Db R Bt elahbeihehbtef s RUSRETER B 7 of e (1. 0w

sol n. in @iffeldacefic Aid (B0 mLY VAL h@d¥aert ffodl @mpariturk h@ethflﬁ%’éig@&llfg,xi I as
stirred for 8 h. The reaction m xture was Houred on ice and the
and the reaction mixture was stirred for 24 h. Trifluoroacetic acid was evaporated in vacuo

and EtOAc was added to the resulting crude product. The resulting solid was filtered and
washed with H,0 and EtOAc to provide the above-titled compound 6 (0.285 g, 87 %). 'H
NMR (DMSO-Dy): & 3.89 (s, 2H), 7.30 - 7.47 (m, 3H), 7.59 (d, /= 6.9 Hz, 1H), 7.72 -7.74
(m, 2H), 7.98 (d, J= 7.8 Hz, 1H), 8.23 (d, J=8.4 Hz, 1H), 12.31 (s, 1H); "C NMR(DMSO-
Dy): 8 33.51, 116.50, 120.19, 124.01, 125.51, 125.55, 126.42, 127.50, 127.68, 128.56,
133.45, 136.39, 137.53, 140.18, 143.80, 163.46; MS (ES"): m/z 232.1 (M-1); Anal. Calcd
for C,;H,,NO: C, 82.38; H, 4.75; N, 6.00. Found: C, 81.79; H, 4.45, N, 5.99.

Method II: To a stirred suspension of 2 (40 g, 0.16 mol) in trifluoroacetic acid
(2.5 L) was added triethylsilane (94 g, 0.8 mol) in small portions at room temperature and
the reaction mixture was stirred for 96 h, during which time the reaction progress was
monitored using TLC (eluent - 5% MeOH/CH,Cl,). The reaction mixture was slowly
poured on ice, filtered, washed with copious amounts of H,O and MeOH and dried in vacuo
to provide the above-titled compound 6 (33.1 g, 88 %), whose spectral data were identical

to those of a sample of compound 6 that was obtained using Method I.

g) Synthesis of 9-chlorosulfonyl-5,6-dihydro-5-oxo-1 1H-indeno[1,2-c] isoquinoline (7):
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resulting solid was filtered to provide brono conpound 4b (0.61 gm 76%.
"HNWR (DMSOD6): 8 7.35-7.50 (m 3H), 7.61 (d, J= 6.6 Hz, 1H), 7.73 -7.82
(m 211) ,w0.942(7d¢ J= 6.6 Hz, 1H), 8.23 (d, J= 7.8 Hz, 1 WCTABOA17585, 1H);
13C NVR (DMSO-D6): b 52.06, 79.35, 134.43, 120.56, 123.58, 125.27, 125.50,
126. 68, 128.55, 128.86, 129.66, 133. 135.91, 136.61, 141.39, 143.95,
163. 74. Conpound 4b (0.5 g) wasSutspendggd in MeOH (10 nlL) and treated with
excess norpholine (-P10 eq.) a nperature and stirred at 60C for 3
h. The reaction m xture was pPOUKE e..and diluted with ethyl acetate
(40 nL). The organic |ayer was separaled// aRd extracted in dil. HO (10%
soln.), the aqueous |ayer was then basithed M th sat. ag. NaHCO3 and the
i i drdedto provi de 5e (0.46 g,
90% . 'H NVR (DMBO-D6): S 2.56 (m 4H), 3.49 Y9aC 5.04 (s, 1H),
7.31-7.45 (m 3H), -29 WO 03/020700 PCT/ U802/27585 7.65 -7.76 (m 2H) ,
7.96 (d, J= 7.2 Hz, 1H), 8.20-8.24 (m 2H), 12.29 (s, 1 H); 13C NWMR
(DVBO-D6): S 49.36, 67.62, 68.11, 115.20, 120.60, 124.47, 125.84, 126. 34,
126. 41, 127.76, 128. 30, 128 72, 133.09, 136.30, 136.96, 140.35, 144. 44,
163.67. f) Synthesis of 6- di hyd X0-.11H j ndeno [1 i.soqui nol i ne
(6): O eNH 6CompPHR6 K4d &9 137@9{)%&8%’3&1{}15% P8’F“<¥1ﬁ£0 Qﬁew}% gw{‘@”‘%ﬂs
14mm|) r efi [yel=To] erature
triethyl s( lgnnéf‘(foéglf]gb%g &%ﬁ%ﬁ% Ig%éllégt réé\ggst iﬁon mtgﬁﬁa?@qg}aés‘ﬁﬂ)l rred for
24 h. Tri tdmperaaeand stiator d hwalﬂleevaa:pon atuetdra wasvsiewly poarsd d:‘i@!\m&xhs added to
the resulting crude pr oduct gg{/él ng soli gbwas fi % washed
with H20 Eitiseopliow solit vy ﬁléer? ofqughly v { rtjd 87 0 .

A tﬁﬁ@"%stb‘&%'?%"du? 2% E?Ng"%&‘)‘?’ﬁ 095 4"k, 1
1231 (<. 51491 49 OUNWLENBES R0V ) $ B3dAL- 721z, 51@1) 120. 9976 (19200075, 51

125.55, 126. 42, 12 50, 127.68, 128.56, 133.45, 136.39, 137.53, 140.18,
143. 80, 16H).4B90 (ds/ 8 Hz, hilk 8232d1J T Widihlz, 1Khafnalcgpied forr Gy HEEBYONOC, C,

ctirred SOk bR B0 6 AN PN A bl e h
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(2.5 L) was added triethylsilane (94 g, 0.8 nol) in small portions at room
tenperature and the reaction mxture was stirred for 96 h, during which
ti me the weastoeamno progress was nonitored using TLC (el uemCcTAUSSHR7585

MeOH/ CH2 1CEy ] ;mgr ered,
washed wi ﬁé%lg§?§ﬂépg%fgﬁtg g%ﬁ%&%‘%eé %—l\t')gﬁ |§§SX({)£H\]/’§§%%JO| %% provi de
t he abovee)isdquamblines(B8aun)drém(733. 1 g, 88 %, whose spectral data were
identical to those of a sanple of conmpound 6 that was obtai ned using
Method |. g) Synthesis of 9-chlorosul fonyl -5, 6-di hydro-5-0xo0-1

1Hindeno[ 1, 2-c] isoquinoline (@): -30 WO 03/020700 PCT/ US02/27585 O NH
7 SQC Corrpound 6 (40 g, 0 17 pl ) was added in small portions to

chl orosul fonyl chloride R N&. 71 nol) at OC and the reaction m xture
was allowed to warmto rodg perature and stir for 2 h. The reaction

m xture was slowy poured OA i S he resulting yellow solid was
filtered, washed thoroughly wt and Et OAc and dried in vacuo to
provi de the above-titled product 7 0,.92 %9. "HNW (DVSO-D6): 6 3.91
(s, 2H), 7.43 - 7.48 (m 1H, 7.60 (d,) 7.2 Hz, 111), 7.74 - 7.76 (m
2H), 7.79 (s, 1H), 7.90 (d, J= 7.5 W 4H, 8.23 (d, J=.7.8 Hz, 1H), Anal.
Cal cd for Cl6H12CINOAS: Cgar54.94; H, 3.46; N, 4.00. Found: C, 55.28; H,
3.43, N, 3.68, Karl-Fisher, 2.95. -31 WD 03/020700 PCT/ US02/ 27585 h)

Synt hesi s of 9-sul phonami do de é\(,@%j,g,ggazgfg

5, 6-di hydr o- 5- oxo- 11Hi nde;,n,gg THEdd,H9% érgg;}feh[}ﬁs (8a-r) from7: ONH 8a-r
a. R = -N(4-Mthyl-pi per @z;u]eq(lcy, OH,OH)-piRerazimelN={ 4- CHZCOZIVE) pi per azi ne- 1-yl
c. R=-N(4-CH2CH2OH) - pi pet aztifigazdleydy d, R = -Nim dazol e-I -yl

e. R = -N-L-prolinyl

f. R = -N-morpholin-4-y|

gR= -NHCH,CH2;NMe,

h R =-NHCH,CH,-piperidine-1-yl

i. R =-NHCH,CH,-(pyridine-2-yl)

j.- R =-NHCH,CHy-morpholin-4-yl

k R =-NHCH,CH3-(2-N-Me-tetrahydropyrrolidine-1-yl)

I. R=-NHCH;CH;CH;-morpholin-4-yl

m. R = -NHCH,CH,CH»-(tetrahydropyrrolidine-1-y!)

n. R =-NHCH,CH,;CH,-imidazole-1-yl

0. R = -NHCH,CH>CH,-(4-methylpiperazine-1-yl)

p. R = -N{(CH,CH>Net3);

q. R =-N(CH;CHyNMe;),

r. R = -N(CH,CH,;0OH),

Method I: To a stirred suspension of 3-(4-morpholino)-1-propylamine (17.28 g,
0.12 mol) in EtOAc was added sat. aq. NaHCO, (300 mL), and the mixture was allowed to
stir for 15 min. Compound 7 (4.0 g, 0.012 mol) was then introduced in small portions at
room temperature. The reaction mixture was stirred for 24h; filtered and washed with H,0,
EtOAc and MeOH; refluxed in MeOH for 30 min; filtered while still warm; and washed
with MeOH to provide the above-tited product 81 as a free base (2.330 g, 44%). 'H
NMR(DMSO-Dy): & 1.47-1.52 (m, 2H), 2.16-2.21 (m, 4H), 2.47-2.48 (m, 2H), 3.44-3.48
(m, 2H), 3.23 (m, 4H), 4.02 (s, 2H), 7.49 - 7.58 (m,1H), 7.78-7.82 (m, 3H), 7.97 (s, 1H),
8.14 (d, J=17.8 Hz, 1H), 8.26 (d, J= 7.8 Hz,1H), 9.59 (s, 1H), 12.42 (s, 1H).

The free bases of 8d, 8g, 8h, 8j, 81, 8m-8r were also prepared by Method I, but

substituting 3-(4-morpholino)-1-propylamine with imidazole, 2-dimethylamino-ethylamine,
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e. R=-NL-prolinyl f. R=-Nnorpholin-4-yl g. R = -NHCH2CH2ZNMe2 h R =
- NHCH2CH2- pi peridine-1-yl i. R = -NHCH2CH2- (pyridine-2-yl) . R =
- NHCH2 CH2woospbarbé n- 4-yl k R =- NHCH2CH2- ( 2- N- Me- t et r ahydr eoyrusoboisfe- 1- yl )

1. R=- [N \_a : -(N- vl
HCH2 CHD cnljgg(d @%@?@T@%@?@%ﬁ %ﬂﬁé‘iﬁ%‘;ﬁyﬂ'ﬁ%‘%’“ ine, TR SR ni dazol e- |
2 R ) o PG B n o mbt had L To 2 i rred = )2
q. = - 3 LT = - N o] . To a.st

suspensi o '&'H@IIKY@H?I%HX‘}P'PFRP}’WQ%%&@ m%‘a@irﬁ)fg‘y&am‘%ﬁ’ %E?erl)lr ; ei n Et OAc
was added . . ] X I dt ti
for 15 m (e BindPukant i thdThie 1R Sy Rl e, e ol |

portions at roomtenperature. The reaction m xture was stirred for 24h;

filtered and washed with H2Q = Et QAc _and H.. refluxed in OH for 30 mn;
filtered MMS@leltqqnlmumwe)aiaérdmgﬁeé“wliﬁ'wéaﬁ%3"3#891"&8”51’?4833 ve-tited

I T L s
4H), 4. 02CF8CL 2H)0 mT) 485 addedFA1 050 g5 89 Fard@) ancBthe (eultRe)mixFur® Wak stirrdd-) ,

8.14 (d, J = 7.8 Hz, 1 H), 8.26 (d, J = 7.8 Hz, 1. H, 9.59 (s, 1 H, 12.42
(s, 1 H).foreninutes. Subequentlyguicthyipmige (3 mil) wag addsdhand thgseactiondwixpireyas ed by

Met hod |, but. s Litutl - (A q - ] | | 4 dazol e,
Lot o0 b e 2 i e X BB B B PR S ki
2- (N- pi petvaghieawhilir MleH @100, mL2)-dnbithoemiosdlidyprodiet trahsierdteo a round bottom
3- ( N- nor phol i n]yl_) - propyl am ne, 3- &\dl\l-tet r ahydr opyrrolidi n¥l ) - propyl am ne,
3- (N-i i dlask. yihis matspigl wes dilutedswith NIqQH (RA0HpL-hihgatedital 161y 19539y naphiche,
di - (2- (di gt hyl.ami.no).;,et hyl L ne,.. di - | eh. t \ ne and
di - (2- hy dﬁhg:(%gtvw&l'e)séﬂ,‘w%% ?@%@@P{@ gpér%ake(\gﬁmgﬂ&ll Lof (de )ni'ﬂdq

provide the desired product as the free base of 81 (1.460 g, 56%).

The free bases of compounds 8a-r were prepared using Method II, but substituting
3-(4-morpholino)-1-propylamine with imidazole, 2-dimethylamino-ethylamine, 2-(V-
piperidinyl)-ethylamine, 2-(N-morpholinyl)-ethylamine, 3-(N-morpholinyl)-propylamine, 3-
(N-tetrahydropyrrolidinyl)-propylamine, 3-(N-imidazolyl)-propylamine, 3-(N-(4-
methylpiperazinyl)-propylamine, di-(2-(diethylamino)-ethyl)amine, di-(2-(dimethylamino)-

ethyl)amine and di-(2-hydroxyethyl)amine, respectively.

i) General procedure for the preparation of mesylate salts of 8a-r:

Free base 81 was added to methanesulfonic acid at 0°C and the resulting mixture
was allowed to warm to room temperature and stir for 2 h. The reaction mixture was then
poured into cold MeOH (between -10°C and 0°C) and the precipitated solid was filtered,
washed with MeOH (100 mL) and dried in vacuo. The dried solid was then dissolved in
water (~200 mL) and lyophilized to provide the methanesulfonate monohydrate salt 8.
(1.020 g, 84%). 'H NMR (DMSO0-Dy): & 1.75-1.85 (m, 2H), 2.35 (s, 3H), 2.78-2.84 (m, 2H),
2.96-3.12 (m, 4H), 3.36 (d, J=12.3 Hz, 2H), 3.61 (t, J=11.4 Hz, 2H), 3.94 (d, /= 12.9 Hz,
2H), 4.03 (s, 2H), 7.49 - 7.55 (m, 1H), 7.76-7.84 (m, 3H), 7.99 (d, /= 0.9 Hz, 1H), 8.15 (d,
J= 8.4 Hz, 1H), 8.25 (d, J = 8.4 Hz, 1H), 9.59 (s, 1H), 12.42 (s, 1H); "C NMR (DMSO-
Dq): 8 24.27, 33.86, 51.89, 54.51, 64.02, 119.70, 120.39, 123.53, 126.09, 126.45, 128.63,
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9- (N- sul phonyl i m dazol e) -5, 6-di hydr o- 50x0- 11H i ndeno[ 1, 2-c] i soqui nol i nes
(8a-r): Method Il: To a stirred suspension of
3- (4- nor pwolose)7ed - propyl ami ne (4.250 g) in CH2C12 (100 rrt:)r/lwam*adsjed 7

(1.950 g, 5.89 mml& and the resultin xture was stirred for 5 mnutes.
Subsequentiyt 1T SbhyRRALHEH: A Shald daaea RACAT Gt N Qe rfr 2l ans

stirred f f t C tate was
col | ect edQJt:ﬁléczjq&I vh\]r/assgﬁe&h% e‘%k‘?g}ﬁ %Cﬁrﬂ%} Ha%gsslﬁe), g?u%{e}?ggz ‘?tdh E?oduct

transf err efimfilariy, HOKBISOQUIROOTH sk suddinié acidiselts of 81wase picpate@dywi t h MeOH
(200 nL), heated to reflux for 30 mn. and filtered while st|II warm The

resul ti ng sebstiteiingrethapesulipnin acid withHEk BL502am! GHYCOBH, pspedtivelyt he desir ed
product as the free base of 81(1.460 g, 56% . The free bases of conpounds
8a-r were prepared using Method Il, but substituting

3- (4- nor pheaniik 21 E Be Q004 TRAS RtV lfnﬂeh(b’{llﬂaélistum%hdé Oodpounds 6 PARY/ | am ne,
2-(N- piperidinyl)-ethylam ne, 2-(N-norpholin et hyl am ne,

3- (N- nor pmlllvrtylll) cyitwred madraphages, ysing %WW@X&WF@ 6$ﬁadlan§ila)9lp1l%yl am ne,
3-(N-im dazol% % opyl am ne, 3- (N—(4 net hyl pi perazi nyl) - propyl am ne,

d| (2- (di FYAEAFHS) - et hyl ) ami ne, di - (2- (di net hyl ani no)- et hyl ) ani ne and

- (2- hydr oxyetihethorafiéh off iBENREIVE ‘Iltﬁieﬁo[lll?)-c]%q&lﬁlalmmmﬁéwd@’ dvktytihe
| ate salts of 8a-r: Free base 81 was added to

pr eparation of nes
net hanes ullflblhltd)/’dg anchprevRDt peraxyBsite swlured qyptaxigity was shoyen wsingowetiodso war m

d d
nto ool o KEERAB IR 3 ok Bl Besh I B, [ Tl e IR, PO
filtered, gsw@siygdssn Mmafse(rﬁmopﬂa)geﬁw&e@hh@dd i DWAOMAnedtig vt 19gh sol i d

was then dissolved in water (-'200 nL) and |yophilized to provide the

met hanes ulgletnse endupplepebntedevidnl Q% datal bovineGeoing, Caul%lere usﬁd\mﬁot/olvso D6): S
1785 (2 o e e B Ty W iR R0,
azH? 4.03 é.(l\‘l%o?ﬁ) Imdgn(fw 2- ci@oéﬁn&lfﬂe @dfﬂspouﬁd & 11) xﬁf’h (P&O)@’H)mtf;ag?&t& 1ca]( 0. i
H, 12 42 o(>@dan1 whijch Im@eNDNA( mﬂ@strm) bre£<age1, \2375 useBtBBuGIRARS agivaon.
6002 115,10, 2l 382 e S B2 R 61 03 AR RETS,
for C24H3IRAO82bolls 0P K6 Cdtls were e 1rNubZte@ﬁ)r 26ahin: e fu;tnt@ waR- Found: C,
51.85; H 5.35, N, 7.30, Karl-Fisher, Simlarly, HClL, H2SO41CH3000H,
and succi rdecompowdi)allmmb@tﬁorﬁibr W@ nen pt @I@a rQe dsddyis a control, and failed to influence

the parameter studied. After the 20 min incubation, the cells were spun, the medium was

aspirated and the cells were resuspended in 0.5 ml assay buffer (56 mM HEPES pH 7.5, 28

mM KCl, 28 mM NaCl, 2 mM MgCl,, 0.01 % w/v digitonin and 0.125 pM NAD" and 0.5

uCi/ml *H-NAD"). Following an incubation in assay buffer, (10 min at 37 °C), PARS

activity was measured as follows: 200 pl ice cold 50 % w/v TCA was added and the

samples were incubated for 4 hours at 4°C. Samples were then spun (10 min @ 10,000 g)

and pellets washed twice with ice cold 5 % w/v TCA and solubilized overnight in 250 ul 2

% w/v SDS/0.1 N NaOH at 37°C. The contents of the tubes were added to 6.5 ml

ScintiSafe Plus scintillation liquid (Fisher Scientific) and radioactivity was determined

using a liquid scintillation counter (Wallac, Gaithersburg, MD). The results shown in Table

1 demonstrate that the illustrative Indeno[1,2-cJisoquinoline Compounds significantly and

dose-dependently inhibit the activation of PARS in the macrophage assay.
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8a NT 47 NT
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8¢ NT 27 NT
8d NT 82 77

8e NT 68 NT
8f NT NT NT
8g NT 55 34

8h NT 76 56

8i NT 76 34

8k NT 38 24

8l NT 84 34

8m NT 50 NT
8n NT 82 74

80 NT 55 48
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Conmpound No.

% PARS % PARS % PARS

inhibition inhibition inhibition

at 1

.tMat 300 nMat 100 nM 2 60 NT 16 3a 67 NT 8 3b 25 0 NT 3c 21 9 NT 4b
88 NT 51 wba®27bll 10 5b 33 NT O 5c 24 NT O 5d 48 NT OPCIaSB1279850 6 65

NT 30 7 50 NT O
68 NT 8f NT NT |

82 77 8e NT

NT 84 34 8m NT j
PCT/ US02/ 27585

—8a NT 47 NT__380 NT NITNI _8C NI Z2/_NT 8d NI

Bp 8g NT 55 |MT 8h NT y8556 8] N[276 34 8k NT 38 24 81
;T B NT 82,74 80 NI;55 48 - $5,W0 037020700

8r NT 28 20

10a NT 59 55

10b NT 17 17

NT = Not tested

The potency of inhibition on purified PARS enzyme was subsequently determined
for selected Indeno[1,2-c]isoquinoline Compounds, and the potency was compared with
that of 3-aminobenzamide, a prototypical benchmark PARS inhibitor. The assay was
performed in 96 well ELISA plates according to instructions provided with a commercially
available PARS inhibition assay kit (Trevigen, Gaithersburg, MD). Briefly, wells were
coated with 1 mg/mL histone (50 pl/well) at 4°C overnight. Plates were then washed four
times with PBS and then blocked by adding 50 pl Strep-Diluent (supplied with the kit).
After incubation (1h, room temperature), the plates were washed four times with PBS.
Appropriate dilutions of PARS inhibitors were combined with 2x PARS cocktail (1.95 mM
NAD", 50 uM biotinylated NAD" in 50 mM TRIS pH 8.0, 25 mM MgCl,) and high specific
activity PARS enzyme (both were supplied with the kit) in a volume of 50 pl. The reaction
was allowed to proceed for 30 min at room temperature. After 4 washes in PBS,
incorporated biotin was detected by peroxidase-conjugated streptavidin (1:500 dilution) and
TACS Sapphire substrate. The assay confirmed the results of the macrophage-based PARS
assay. For example, the PARS inhibitor 81 exerted 50% inhibition of PARS activity in this
assay at 3 nM, and thus was approximately 50,000 times more potent than the reference

compound 3-aminobenzamide.

Example 3: Effects of illustrative Indeno[1,2-c]isoquinoline Compounds in various

models of inflammatory disease and reperfusion disease

a: Effects of illustrative Indeno[1,2-clisoquinoline Compounds on in vitro cell disease

models
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8p NT 45 27 8q NT 28 20 8r NT 28 20 10a NT 59 55 10b NT 17 17 NT = Not
tested The potency of inhibition on purified PARS enzyne was subsequently
det er m newo oBoeo78@l ect ed | ndeno[ 1, 2- c] i soqui nol i ne Conpoumrd3/usamelsshe

pot ency was co W BVierd Biie9Tn Bo RIS IRRROR AN &t verDEQloaidai cal
benchmar k PARSE?%{%iﬁgglnt or. l‘f’ﬁe alsesalil 3\/8.8 performed in 96 )\gggl.l. ELI SA pl ates
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pl at es wep4(3yashas, Fa98), thé caasponnthteRBEpreveppd tproxidant-tiductd suppressioPaRS

i nhi bitors were conbi ned with 2x PARS cocktail (1.95 mM NAD+, 50

bi ot i nyl athsdiabalisy qf ﬁhesﬁ?lﬁm*érgéﬂgol&ﬂths?‘bvy n@%oww&@f%ﬂaawa r#ieg AR Béaaq%c
activity PARS qu,ﬁ.[f ] ; ' | e of 50 |.
The react Pgﬁﬁ r\%g@ﬁg? g(g%no Eﬁ(s)(gzee 1?‘ gl%blééoiml%@g%s"éirr(}) rrrésteré@;rpa}é?laﬁﬁe. After
4 washes nfbdBBsE cells dying pedansecdf dapoduraitovas-odataetipedies)as itarcows dadwringthg ugat ed
streptavidin (1:500 dilution) and TACS Sapphire substrate. The assay

conf i r med repsefusiar of isehespic OFg&Nfacr ophage- based PARS assay. For exanpl e, the
PARS i nhi bitor 81 exerted 50% i nhibition of PARS activity in this assay at
3 nM and thus was approximately 50,000 tinmes nore potent than the

r ef er ence TabRN Reddchlomol paloendiaritedrdudedaypitexidity by 30aiM -3fuMlofelsé r at i ve

| ndeno[ 1, 2-c] i soqui nol i ne Conpounds_in various nodels of inflanmmtory

di sease ahedenopbiclisoqiinelineGempaund8k octs of il lustrative

| ndeno[ 1, p=chrsogqurnptTeConpourds g 11T Vi t 1O Cel (T SEase defs—36 WO
03/ 020700| PCT/ US02/ 2[r58éntrdln |addi8li orfal 18 vi {ro*$ludiles T8 i spl at8H
t hynocyt e, cells wefe exposed I0mNberjodPAinM i § e3WynMydr oyeM pef oxdidd ({oxic

oxi dant speTTES) O [NdUCE CYtOtOXI CI[ty._In thi 3
Cytotoxicity 98% 74% 39% 2% 0% 0%

b: Effect of illustrative Indeno[1,2-c]isoquinoline Compounds on ir vivo models of
inflammatory diseases

In order to substantiate the efficacy of the compounds in inflammatory diseases, the
effect of illustrative Indeno[1,2-c]isoquinoline Compounds was demonstrated in a systemic
inflammatory model induced by bacterial lipopolysaccharide (LPS), which is reported to be
responsible for causing reperfusion diseases and inflammatory diseases such as septic shock
and systemic inflammatory response syndrome in animals (see Parrillo, N. Engl. J. Med.,
328:1471-1478 (1993) and Lamping, J. Clin. Invest. 101:2065-2071 (1998). In a series of
experiments, mice were pretreated with intraperitoneal injection of 0.1 and 1 mg/kg of
compounds 81, 8p and 8j, and LPS at 10 mg/kg was injected i.p., and TNF-alpha was
measured in the plasma at 90 minutes. As shown in Table 3, all compounds substantially

reduced TNF production, indicative of the compounds’ anti-inflammatory activity.

Table 3. Reduction of LPS induced TNF production by 0.1 -1 mg/kg intraperitoneal

injection of the PARS inhibitor compounds 8L, 8P and 8J in mice in vivo

8 (0.1 |8j(1.0 |[8p(0.1 |[8p(1.0 |81(0.1 |81(1.0 | Vehicle
mg/kg) |mgkg) |mgkg) |mgkg) |mgkg) |mgke)
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systemthe toxicity is, at least in part, related to activation of the

nucl ear enzyne PARS. In this oxidant-stimnmulated thynocyte assay

(descri bedpoasmaetai |, in Virag et al., Immunol ogy 94(3) P84A;%5%2758998),
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repr esent \/1 [aY ! S C\],: nﬂ Lal il al C'IF ralAVaaVYaY2NN4d

pro-oxi dant species, as it occurs in during the reperfusion of ischenic

organs. Table 2., R b O f Lk Fi i OX | &1 nM -
3 povrof the (oA E o e BRha LA LR Tnds R PRT HARKOSMAL ool 7
+81 +81 &PcdiMol00 NM 300 nM 1M 3M Cytotoxicity 98% 74% 39% 2% 0% 0% b:
Effect of illustrative Indeno[1, 2-c]isoquinoline Conpounds on in vivo
nodel s of inflammtory diseases In order to substantiate the efficacy of

t he conpounds i,n.i nf r I (¥ i

ndenol 1. 2- ] | CoblaAsRIREP Kok BRI orel QyefBhcotreftinthine UE AL ot

i nf | anmat gy uRmtedly dedbl ciapaRbebtsé of thakarly Ridasd ySACEARHayl eSipliRy, inwhi ch is
reported to be responsible for causing reperfusion di seases and

i nf | ammat orodekindeced dy ceeal higationsandtnuactyfed EILP) athe livg bacieriathatferixerframdhy
i K ' . illaq, | Med.. .
56, 471 et sk il et i farkiddn anf spl, s o M8 spoprnatgmg)

a series a{edia@@epitﬁdsdumaﬁ,smms EQIVAEGE apd €¢Il eadtle th thstiodel brevper el
injection of 0.1 and 1 /' kg of conpounds 81, 8p and 8, and LPS at 10
my/ kg was indvicetbyeiP$ opCLP a fejexmerimenistyathBalb/crrpigsnisgtiomol MO me/kg FBSat 90

i nutes. As sh in Table 3, .alh ; t.al NF

or oduct | o PRACRat Pyaan ekt 1 shs et MBI Bk Brest el BRER LD T

3. Reduct bfimdl with's gl'sgﬁgya@ﬁoﬁdxﬁqﬁ@m&i Brieti@idd e éhdbtoxin-Hdukdl mbidlapey id%wneal
|

i njection of the PAl nhi bi tor conpounds 8L, 8P and 8J in mce In vivo §j

(0.1 8) (tnder8he fabnelexPprigntgl @hddions.dn ¢ebponsgdn CEIPandyagd ishgckpegmppund@l k g)
2?1/7592) ggggﬁ@%&?éwég%gr ugt%noi% ﬁé) r?lorl?gté/ lf’%?nzé&)z’/% %gathl-(l)\l Oﬁ%%%h%vgrofﬁ -8

hours.

AN SASA= AL

The data demonstrating the reduction of TNF production by illustrative Indeno[1,2-
cJisoquinoline Compounds in animals subjected to an inflammation model, coupled with
the fact that TNF production is an important trigger of inflammation in various
inflammatory diseases (such as, for example, colitis, arthritis and neuroinflammation and
shock) indicate that the Indeno[1,2-c]isoquinoline Compounds have therapeutic effects in
various systemic and local inflammatory diseases, including the rejection of transplanted
organs, which entails both an inflammatory disease component and a reperfusion disease
component and, accordingly, are useful for treating or preventing an inflammatory disease

or a reperfusion disease.

¢: Effect of illustrative Indeno[1,2-c]isoquinoline Compounds on in vivo models of

reperfusion disease

In order to substantiate the efficacy of the Indeno[1,2-c]isoquinoline Compounds in
ischemia-reperfusion conditions, the effect of an illustrative Indeno[1,2-c]isoquinoline

Compound in a mouse model of ischemic and reperfused gut was tested. The superior
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as, for exanpl calitiS,. arthriti ' t] )
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9] organs, I
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are useful for_treating or preventing an.inf]ammatory di se or a

r eper f usi 8" Eg%f_ggs.lzec. asﬁq'*agéﬁecgwtht‘%{%&flg{lﬁ agllllﬁlié%r%r[off@%g]v %oqui nol i ne
Conpounds a@Rididler¥d %103 ARAQIEy P 3 dBALT intgpePRorhBE BfetdddRES e firSt dose
substantiate the efficacy o?l the I ndeno[1, 2-c]isoquinoline Conpounds in

i schemni a- beipgafmiisered d0 anini pieg to thednisiptiercef reperfusianl | There was ane
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animals administered with 81, when compared to vehicle-treated controls. This protection

also translated into functional benefit, such as neurological improvements in the PARS
inhibitor treated group.

These data indicate that the Indeno[1,2-c]isoquinoline Compounds have therapeutic
effects in various systemic and local conditions of reperfusion diseases, including the
rejection of transplanted organs, which entails both an inflammatory disease component and
a reperfusion disease component and, accordingly, are useful for treating or preventing an

inflammatory disease or a reperfusion disease.

d: Effect of illustrative Indeno[1,2-c]isoquinoline Compounds in a diabetes model

PARS inhibitors and PARS deficiency are known to reduce the development of
diabetes and the incidence of diabetic complications (Mabley et al., Br J Pharmacol. 2001,
133(6):909-9; and Soriano et al., Nat Med. 2001, 7(1):108-13). In order to substantiate the
efficacy of the Indeno[1,2-c]isoquinoline Compounds in a diabetes model, a single high-
dose streptozotocin model of diabetes was conducted as previously described. Briefly,

160 mg/kg streptozotocin was injected to mice treated with vehicle or with illustrative
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streptozotocin was injected to mce treated with vehicle or with
i || ust r at ilpgention. Indeed, various modifications of the invention in addition to those shown and

described herein will become apparant to those skilled in the art and are intended to fall

within the scope of the appended claims.

A number of references have been cited, the entire disclosures of which have been

incorporated herein in their entirety.
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-39 WO 03/020700 PCT/ US02/ 27585 | ndeno[1, 2-c]isoqui noline Conpounds
intraperitoneally (3 ng/kg) and 3 days |l ater blood sugar |evels were

det er m newousioegyo@ bl ood gl ucose neter. The data shown i nPCalse2/47585
denonstra . .l lustrative Indeno[1, 2-c]isoquinoline Conpounds
attenuatevﬁﬁgnﬁ%?§%g€%zotocin-induced onset of diabetes as they reduce the
hypergl ycem a. Table 4. Reduction of streptozotocin (STZ) induced
hyper gl ycem a by 3 ng/kg. i tra?eritoneal i njection of the PARS inhibitor
conpounds181, épcog}ﬂﬁl’“ﬂ?ofﬁlieg? vivo Basal STZ + Vehicle STZ + 8] STZ +
8p 81 G ucose 15321 32013 25324 26424 24421 (nmg/m ) Accordingly, the

I ndeno[ 1, 2-c] i soqui nol i ne Conpounds are useful for treating or preventing
di abetes or a diabetic conplicatiois T present invention is not to be
limted in scope by the specifr,c enpodilent di scl osed in the exanples
which are intended as illustratiy " aN'ew aspects of the invention and
any enbodi nents that are functio J_equi val énit are within the scope of
this invention. |Indeed, vari &y f } of the invention in addition
to those shown and described herekﬂ Wi re-Rgppar ant to those skilled
in the art and are intended to fall = w thiN e scope of the appended
claims. A nunber of references have been ¢j 'Rd he entire disclosures of
whi ch have been incorporated herein in thePr entirety. -40 WO 03/020700
PCT/ US02/ 27585 What is clainmed is: 1. A compound of the formula R4 R5 R3
NR6 R R2 Rl R8 (Ta)

or a pharmaceutically acceptable hydrate or salt thereof,
wherein:

R;isNHor S;

Ry is -H or C,-C, alkyl;

X is -C(O)-, -CH,-, -CH(halo)-, -CH(OH)(CH,),-, -CH(OH)-arylene-, -O-, -NH-,
-S- or -CH(NR,R,,)-, wherein n is an integer ranging from 0-5;

R,, and R, are independently -hydrogen or -C,-C, alkyl, or N, R, and R, are taken
together to form a heterocyclic amine;

R,, R, R; R, R, Rg, Ry and Ry, are independently -hydrogen, -halo, -hydroxy,
-0-(C,-C; alkyl), -C, -C,, alkyl, -alkylhalo, -C,-C,, alkenyl, -C;-C, carbocycle, -aryl, -NH,,
-alkylamino, -C(O)OH, -C(O)O(C,-C; alkyl), -OC(O)(C,-C; alkyl), NO, or -A-B;

wherein A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(O)-,
-C(0)0-, -CONH-, -CON(C,-C, alkyl)-, -NH-, -CH,-, -S- or -C(S)-;

B is -C,-C,, alkyl, -C,-C,, alkenyl, -heterocycle, -C,-C; carbocycle, -aryl, -NZ,Z,,
-alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido, -C(O)OH, -C(0)O-(C,-C; alkyl)
or-C(O)O-phenyl, any of which are unsubstituted or substituted with one or more of
-0-(C,-C; alkyl), -halo, -alkylhalo, -alkanol, -alkylamino, -hydroxy, -NO,, -NH,,
-aminoalkyl, -aminodialkyl, -heterocyclic amine, -C,-C,, alkyl, -C,-C,, alkenyl,

-C,-C,, alkynyl, -aryl, -benzyl, -alkylamido , -alkylcarboxy,
-C,-C, alkylene-C(0)O-C,-C; alkyl or -C,-C; alkylene-OC(0O)-C,-C; alkyl groups; and
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RO R o (la) or a pharmaceutically acceptable hydrate or salt thereof,
wherein: RS is NHor S; R6is -Hor Cl-C4 alkyl; Xis -C(O-, -CH2-1

- CH( hal o)wp 03@Ri(7@) (CH2) ,, -, -CH(OH)-aryl ene-, -0-, -NH, PCTBIS0DR7585
-CH(NR11R12) -, V\Qgir £i t r@angh00 Wi s Qnsubstithted@pd R12 are

i ndependent |y -Zhy %ﬁﬂlél%ﬁﬂ%? %I—F%ﬁq @1'8?1 ng R11 and Riz are taken

t oget her fibsfitutedd \altllnehedsmmldfehaam @éImRN(ZMQ REheRAZRnd BR8yre R9 and RI O are

i ndependent I y hydr ogen, -hal o, -hydr -Cl -ClO
al kyl , - alndgpandepsly, - 1%;91 cﬁﬂcaqﬂlaélnww ltsn%ésteaﬁeéewg Bmte%‘?fi}b one qgppqre of

al gv' 2rm to, S SHAKCE B 1Y ke WU (fbreban bl iR, O

-C(O O, sibshitdted hefepbyClic ¥hirad; kyN) Z, and\E}-are takkiRtobethe: todorm %S)erqcyalq s
-Cl1-C10 al kyl, -C2-C O al kenyl, - het erocycle, -C3-C8 carbocycle, -aryl,
-Nz, z2, a@M€y| am no, -am nodi al kyl, -al kyl heterocycle, -arylam do,
-C(OH, -C(OO(C1-C alkyl) or-C(0)0O-phenyl, any of which are
unsubstituted or substituted with one or nore of -O (Cl-C5 alkyl), -halo,
-al kyl hal @, - alAka@ngdound af thglfemiui®, - hydroxy, -NO2, -NH21 -aninoal kyl,
-am nodi al kyl, -heterocyclic amne, -C-Cl10 al kyl, -C2-Cl10 al kenyl, -C2-C
10 al kynyl, -aryl, -benzyl, -alkylamdo , -alkylcarboxy, -Cl-C5
al kylene-C(O O C, -C5 al kyl or -Cl-(‘,;@1 algkyl ene- OC( O - C1- C5 al kyl groups; and
-41 WO 03/ 020700 PCT/ US02/ 2758 Z 52214%% i ndependently -H or -C1-C10
al kyl, which is unsubstituted '0\s with one or nore of -halo, -OH
or -N(Z3)(z4), where Z3 and Z4 ar nderR7Iy -Hor -C -C5 al kyl,
whi ch is unsubstituted or sub »€-% ¢ or nore of -halo, -hydroxy
or -NH2; or N, Z3 and Z4 are tdken gﬁm an unsubstituted or
substituted heterocyclic am ne; e taken together to form
a heterocyclic am ne.

(Ib)

or a pharmaceutically acceptable hydrate or salt thereof,
wherein:

R;is O, NHor S;

R, is -H or C,-C, alkyl;

X is -CH,-, -CH(halo)-, -CH(OH)(CH,),-, -CH(OH)-arylene-, -O-, -NH-,

-S- or -CH(NR,R,)-, wherein n is an integer ranging from 0-5;

R,, and R,, are independently -hydrogen or -C,-C; alkyl, or N, R;, and R, are taken
together to form a heterocyclic amine.

R, Ry, R; R, Ry, Ry, Ry and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(C,-C; alkyl), -C, -C,, alkyl, -alkylhalo, -C,-C,, alkenyl, -C;-C, carbocycle, -aryl, -NH,,
-alkylamino, -C(O)OH, -C(0)O(C,-C; alkyl), -OC(O)(C,-C; alkyl), NO, or -A-B;

wherein A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0O)-,
-C(0)0O-, -CONH-, -CON(C,-C, alkyl)-, -NH-, -CH,-, -S- or -C(S)-;

B is -C,-C,, alkyl, -C,-C,, alkenyl, -heterocycle, -C;-C, carbocycle, -aryl, -NZ,Z,,
-alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido, -C(O)OH, -C(0)O-(C,-C; alkyl)

or-C(O)O-phenyl, any of which are unsubstituted or substituted with one or more of
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2. A conpound of the formula RA RS RZI3NRERT RR RLRE RO Ro (lIb) or a
phar maceutical ly acceptable hydrate or salt thereof, wherein: R5 is 0, NH
or S; R6 we03l@no C, -C4 al kyl; X is -CH2-1 -CH(hal 0)-, - CHRCTCH)SOLZRBEH- ,

- CH( OH) - aryl ene:. alkyf); -hatoNalkylhal S -alRinol GBS, hydMRG! @, INFLS @n i nt eger

rangi ng fr%%eb%?lkﬁg’ and’ lefl ar e ?ndeop’er?dent ly - h;ydr ogen of -C-C9 al kyl,

or N, Rll-afidodRityl, angnddidikyl, -Hetgatybkc ammef €1 1Q qalkel e€oCy@lkeoylani ne. R, R2,

R3 R4 R7, R8 d R10 [ t - hyd , -halo, -hyd ,
"8 (C1- Glar koI AR B0 o al kenyl | Co. O

b | & . 2 C-- I g0.C.~ kydd
"0 { afes AR 0 6 & AR R GRS A B o
- NHCONH-, - 0-, Z; &(@ Z, ar©{dependentyGHIIOC-C Oakiyd; whidBiaugubSitutetiloy| ) -, - NH-,
|G- Ca capbyiadnth angpt orest el DN el Ao
-al kyl het g‘{]dgﬁ%tﬁl!eﬁﬂgﬁ;ﬁyl-gﬁtdﬂkﬁf Ghich s'u%t%gg FsutfsRn@ddWith one or more of

or-C(O O 't fe unsubstituted or substituted with one or
more of - 4RAINChYIB6026 780, RETN UBQ 24 PZ 588 takeDidgeheC® fatri wh upsubktfuted or
-al kyl hal o, -al kanol , -al kyl am ngo, _-hydrox -NO2, .- NH - am noal kyl ,

- ani nodi aPWgptitutedReterPeiclie pingneapf NeZ: aléliz@i%fa&mg?th-erdf?fl aiﬁﬁgw?lfcy - C2- C10
al kynyl , - |, -benzyl, -alkylamdo , -alkylcarboxy, -C, -C5

al kyl ene- 8?‘ OC -C alkyl or -C -C5 al kyl ene-0C(O)-C, -C5 al kyl groups; and

3. A compound of the formula

or a pharmaceutically acceptable hydrate or salt thereof,
wherein:

R4 is -H or C,-C, alkyl;

R,, Ry, R R, Ry, Ry, Ry and R4 are independently -hydrogen, -halo, -hydroxy,
-0-(C,-C, alkyl), -C, -C,, alkyl, -alkylhalo, -C,-C,, alkenyl, -C,-C; carbocycle, -aryl, -NH,,
-alkylamino, -C(O)OH, -C(0)O(C,-C; alkyl), -OC(O)(C,-C, alkyl), NO, or -A-B; wherein
at least one of R!, R* and R" is other than hydrogen;

A is -80,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0O)-, -C(0)0O-,
-CONH-, -CON(C,-C, alkyl)-, -NH-, -CH,-, -S- or -C(S)-;

B is -C,-C,, alkyl, -C,-C,, alkenyl, -heterocycle, -C,-C, carbocycle, -aryl, -NH,,
-alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido, -C(O)OH,

-C(0)0-(C,-C, alkyl), -C(O)O-phenyl or -NZ,Z,; and
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Z, and Z2 are independently -H or -Cl1-Cl10 al kyl, which is unsubstituted or
substituted with one or nore of -halo, -OH or -N(Z3)(Z4), where Z3 and Z4
are i ndewerndemi’by, -H or -Cl-C5 al kyl, which is unsubsti tParasone7585

substituted w yh,png £ i nP%}C\lQ{lJt#é ﬁE@%-@]-C YRy ORI is uNdBstitafeddr Z3 and Z4

h
are taken together to stitut'®d of substituted heterocyclic
anm ne; or sistitfitedawith d2e o oteaif elmlo, 0Ot dreN(Z)(Z4,hwheze Aeandraeye| i ¢ ami ne. 3.
A compound of the formula R4 RB3NRs R R2Z Rl RB. RO Ri 1) or :
phar maceutidepgndgnti cHior abi-bs ﬂgﬂlr whiehds u%sélpft‘ti“i‘?é [ B‘Fb,snu\mie‘iyg%‘ ﬂ'.ge ‘?-%m?@ O?H or
Cl-C4 al kyl,i. F R4 , ] ; dr ogen,
“hal o, - h;y/ﬂci‘?%%ql'dr g d"(%@t:%‘% %5%“ 59%@ efrdbe] Efjﬁf@ﬂﬁ{a@ﬁ ﬁg’#ét?ﬁte?g- C10
al kenyl , sEB3tifledlandrocyetit amineaoyN, Z; idd?Z, are mkérytogathaoto ford @h&kekocyclic
-C(OQC1-C alkyl), -OC(O(C1-Co5 alkyl), NO2 or -A-B; wherein at |east
one of R aMP¥.gnd R10 is other than hydrogen; A is -S02-, -SO2NH, -NHCO,
-NHCONH-, -0-, -CO, -OC(O-, -C(OO, -CONH, -CON(CL-C4 al kyl)-, -NH,
-CH2-1 -S- or -C(S)-; Bis -Cl-Cl10 al kyl, -C2-C10 al kenyl, -heterocycle,
- C3- C8 canbocyThe compswld, of-cidHA 1, 2 0@ B kyteaain Rojs O zamidrRyds hydcygen.
-al kyl heterocycle, -arylamdo, -C(OOH, -C(OO(CLl-C5 alkyl), -C(O O phenyl
or -NzZ,Z2; and -43 WD 03/020700 PCT/ US02/ 27585 Z, and Z2 are

wth one ar b SpmpquidoUgn ek BREIR R RERERS by Bl St e
independently hydrogen, methyl, ethyl, halo, -NO,, hydroxy, methoxy, ethoxy, -NH,,
-aminoalkyl, -aminodialkyl or -A-B.

6. The compound of claim 5, wherein either Rg or Ry but not both, is -A-B.

7. The compound of claim 6 wherein R, R,, R;, R,, R;, and R, are hydrogen.
8. The compound of claim 1, wherein R, is -A-B.

9. The compound of claim 5, wherein R, is -A-B.

10. The compound of claim 7, wherein R, is -A-B and Ry is hydrogen.

11.  The compound of claim 6, wherein A is -SO,-, -SO,NH- or -NHCO-.

12.  The compound of claim 7, wherein A is -SO,-, -SO,NH- or -NHCO-.

13.  The compound of claim 8, wherein A is -SO,-, -SO,NH- or -NHCO-.

14.  The compound of claim 9, wherein A is -SO,-, -SO,NH- or -NHCO-.

15.  The compound of claim 10, wherein A is -SO,-, -SO,NH- or -NHCO-.
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i ndependently, -H or -Cl1-C5 al kyl, which is unsubstituted or substituted
with one or nore of -halo, -hydroxy or -NH2; or N, Z3 and Z4 are taken
t oget her wo oBoearn@n unsubstituted or substituted heterocyciusoamisee; or N,

Z, and Z2,are *rﬁég&nm#]&&ato@@%gmg,sévgéregﬁ&hets;%y&is ii§-C19€?dH§yl, -%eteﬂ&?cl@,onpound

of claiml, 2 or erein R6 i s hydrogen. .- The conmpound of
claim 1l were@] dartdcyclR2aryR3alkiRamilry, -alkol BS -aliyltie®cCyelee i ndependent |y

hydr ogen, methyl, ethyl, halo, -NO2, hydroxy, nethoxy, ethoxy, -NH21

-am noal kyl , -am nodi al kyl or -A-B. 6. The conpound of claimb5, wherein

ei t her R8R§?r Rﬁ?h%%%(ﬁghﬁ?%faﬂn lisswlaéat‘éiﬁ-B FSCQ;IE‘? afigpound of claim6 wherein

R, R2, are hydrogen. . "Thé conpound of claim1,
wherein RO is -A-B. 9. The conmpound of claimb5, wherein RO is -A-B. 10. The

conmpound of claim?7, wherein RQ is -A-B,and. R8 js.h gen. ~ 11, _The
conpound &% cl Ahere@npeyndadiclain 5 whergimpa is &;‘)@N}igb?%@zli@zﬁﬁ
conpound gf i el NAAA Sia = : si= . 3. The
conmpound g}deg%nglkﬁng%}?y Eléél’lnnngfélk-ygg%-s?b%@%suggrt@%@. hal%’ﬂf. The
conpound dfydedxgiomn-RZ,Zyheherein 2 and Z;, 5f¥Andepeiiiy-hyirogdH@)-C; alk, The

conpound of claim 10, wherein Ais -502-, -SO2NH or - . . -44

03/ 020700urEPstisd op sufisttutadswith aae QTgRAT dhaj?’ 'QIY‘HP%X 9t -Nffe PEVheETR 1‘:{31- A-B
and Bis - - ..+ 2-C8 carbocycle, -aryl,

-al kyl am ﬁ%zﬁ%%%ethgf’%ﬁﬁ@%gc ?lg:cyc ee'. 17. The conpound of claim 16,
wherein Bis -C -C5 alkyl. 18. The conpound of claim5, wherein Ais -SO2-

and Bis -NzZ Z2, and Z, and Z2 are i ndepe dentl¥ hydr ogen,, or, -CLl-C5

al kyl, und®bst iThe cempeimdfiskaim¢l §t wherging 4, @3%26{3' CHydPo¥ersin nifgn mieger
wherein Z re I nde I - Iyl . ubstituted
or substi ?ad%g% gvﬁl}?ﬁ-%%}é@%rlgﬁg&ggﬁ KY%%%%,}I%&E%F%%I@? o‘-;‘ll-\lllkil :’,Z“’O\FVH& 1(‘13&:3% n N,

Z, and Z2and Zkae indegeideatly hjdiogenametiybooetidl i ¢ am ne. 19. The conpound of
claim18, wherein Z, and Z2 are -(CH2)nD; wherein n is an integer ranging
from1-5 and D is hydrogen, hydroxy, heterocyclic am ne or -NZ3Z4; wherein

Z3 and Z4pare The 98188&91%’1&'c¥au9y1‘§f RH&Hin ﬁ'?stMéterBEyc%, Wtich may be unsubstituted

or substituted with one or more of methyl, ethyl, or -alkanol.

21.  The compound of claim 18, wherein Z, is hydrogen and Z, is -NZ,Z, wherein n is an
integer ranging from 1-5, and Z, and Z, are independently methyl or ethyl, or, taken

together, NZ,Z, forms a heterocyclic amine.

22.  The compound of claim 15, wherein X is -CH,-, A is -SO,-and B is -NZ,Z,; wherein
Z, and Z, are independently hydrogen, -C,-C; alkyl unsubstituted or substituted with halo,
hydroxy or -NZ,Z,; wherein Z, and Z, are independently hydrogen, -C,-C; alkyl,
unsubstituted or substituted with halo, hydroxy or -NH,; or wherein Z, and Z, , taken

together, form a heterocyclic amine.
23.  The compound of claim 22, wherein Z, and Z, are -(CH,),D, wherein n is an integer

ranging from 1-5, and D is hydrogen, hydroxy, a heterocyclic amine or -NZ,Z,; wherein Z,

and Z, are independently hydrogen, methyl or ethyl.
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20. The conpound of claim 18, wherein Bis a heterocycle, which may be
unsubstituted or substituted with one or nore of nethyl, ethyl, or
- al kanol .wPb3/0347e0 conpound of claim 18, wherein Z, is hydPogarsozewsz?2 is

-NZ3Z4 whgjein Bund' T CRERT 87 RRGERAB [srBrckodycled ifkubstitafd of dutilituted
mdepende%tly rTrE%% or dé’?hy , or, talkenS togeteﬁlgr NZSZZ forms a1 )

heterocycbvnthnaathyi,eeth)ﬂ&r éllhmatorrpound of claim 15, wherein Xis -CH2-, Ais
-S2- and B is -Nz1Z2; wherein Z, and Z2 are independently hydrogen,
-Cl-C5 al kyl unsubstituted or substituted with halo, hydroxy or -NzZ3Z4;

wher ei n Z3s andTﬁétﬂﬁﬁoqnﬂ%?@ﬁmq@t %Mer@i)ﬁcﬁ qg%roge@ a7, ¥ JQZHQ) WZUbSt ituted

or substituted w hydroxy or -NH2; ‘or Wwher ei A z1 and Zﬁ aken

t oget her , wherein mistieore?, (an(yZL mmmmmmdeﬁ&deﬂthemeﬂmmmﬂwlmr taken W’gQL‘her wher ei n
Z, and 72 are -( %ﬁ V\CeI‘EII’l nis an integer ranging from1-5 and Dis
hydr ogen, %rf&w TRORYE o8P ¢ ami ne or -Nz3Z4; wherein Z3 and Z4 are

i ndependent |y hydrogen, nethyl or ethyl. -45 WO 03/020700 PCT/ US02/ 27585
24. The conpound of claim 18, wherein Bis a heterocycle, unsubstituted or
substitut26 wrlh&icompdund,ofetaimll vehiereia MkBrRE(O)- 2L H(THB-,c EH{BYRACHE- @ ai m 18,

wh Z, is hyd Z2 . 374, i is 2 3, d
75 and 24" GO yieborRIet Ryt 6y ek Ciehy-C. -Gy ke hREN T BotHigR oeittehzs
forma he%%_{égée}occyag_' 26. The conmpound of claim1 wherein Xis -C(O-,

- CH(OH) or -CH(NR'R12)- wherein R' and R12 are hydrogen,
-Cl1-C al kyl, or NR11R12, taken together, forma heterocycle. 27. The

d of cl wh -
R e R e o s W, e
X
aken, 95 gy gl IR SRS Bhue O, SOROU KL D e

are hydr ogsth a hétdroStlal kyl , or NR11R12, taken together, forma
het erocycl e. 29. The conpound of claim9 wherein X is -C(O)‘, -CH(OH) -,
-CH(Br)-, -CH2- or -CH(NR IR12)- wherein R' and R 2 are hydrogen, -CI-C9

al kyl, or pR 1 A2 ohBKER Jr e herein X is -C(O)-, -CH(OH)-, -CH(Br)-, -CH,- or
-CH(NR,,R,,)- wherein R,, and R, are hydrogen, -C,-C, alkyl, or NR|R,,, taken together,

form a heterocycle.

29. The compound of claim 9 wherein X is -C(O)-, -CH(OH)-, -CH(Br)-, -CH,- or
-CH(NRR,,)- wherein R, and R,, are hydrogen, -C,-C, alkyl, or NR; R ,,, taken together,

form a heterocycle.

30. The compound of claim 10 wherein X is -C(O)-, -CH(OH)-, -CH(Br)-, -CH,- or
-CH(NR, R,,)- wherein R, and R, are hydrogen, -C,-C, alkyl, or NR, R,,, taken together,
form a heterocycle.

31.  The compound of claim 6 wherein X is -C(O)-, -CH(OH)-, -CH(Br)- or -CH,-.

32.  The compound of claim 6 wherein X is -CH,-.

33.  The compound of claim 8 wherein X is -C(O)-, -CH(OH)-, -CH(Br)- or -CH,-.
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forma heterocycle. 30. The conpound of claim 10 wherein Xis -C(O) -,

-CH(OH)-, -CH(Br)-, -CH2- or -CH(NR11R12)- wherein R11 and Rl12 are

hydr ogen, wo@s/oggoal kyl , or NR'R12, taken toget her, form adratser/orsgel e. 31.

The conpoypnd o i j 3 CH(O—I) -CH(Br)- or -CH2-.
§p il“%é:&?’hlgq gfa\%h% %éreci = gz_'

32. The corrpoun erern 33. The compound of claim8
wherein Xis -C(O) -, -CH(O—|) -CH(Br) or CHZ- -46 WD 03/020700

PCT/ US02/ 27585 _ 34. The conpound of cl aim 6% s -CH2-. 5 The
conpound &% cl Ahesanpgtad&t § a0 9gwhergimyX is - %P—k‘d‘é}? OH)GHEBIBD- gt -C 36.
The conpound of claim9 wherein X is -CH2-. 37. The conpound of cl a| m 10
wherein Xis -C(O-, -CHOH)-, -CH(Br)- or -CH2-. 38. The conpound of
claim 10 wher eThe eorhpoundd?claim9. wHdiein CORpAHRd of claim 13 wherein X is
-C(O-, -CHOH)-, -CH(Br)- or -CH2-. 40. The corrpound of claim 13 wherein
Xis -CH2-. 41. The conmpound of claim 14 wherein Xis -C(O)- -CH(G-l)-

) o e piing MR LFTROUAR . ELOIO)Mpe Crpptos € 2,

44. The conpound of claim 18 wherein X is -CH2-. 45. The conpound of claim
19 wherein Xis -C(O-, - fG—l) -CH(Br)- or -CH2-. 46. The conpound of
claim 19 wher elThe sompoundiqf claim 20 wheeein §risoGHe of clai m 20 wherein X is
-C(O-, -CHOH)-, -CH(Br)- or -CH2-. 48. The conpound of claim 20 wherein
Xis -CHZ-. 49. The conmpound of claim 21 wherein Xis -C(O-, -CH(CH)-

-CH(Br)- 9. - Offge compSind UTRlG@MpomiteinfX ©l-a{0)- 2CHiDE)g)i- @}mBr)SOrcﬂg 47 VO
03/ 020700 PCT/ US02/ 27585 51. A conpound of the formula O :
40.  The compound of claim 13 wherein X is -CH,-.
41.  The compound of claim 14 wherein X is -C(O)-, -CH(OH)-, -CH(Br)- or -CH,-.
42.  The compound of claim 14 wherein X is -CH,-.
43.  The compound of claim 18 wherein X is -C(O)-, -CH(OH)-, -CH(Br)- or -CH,-.
44.  The compound of claim 18 wherein X is -CH,-.
45.  The compound of claim 19 wherein X is -C(0O)-, -CH(OH)-, -CH(Br)- or -CH,-.
46.  The compound of claim 19 wherein X is -CH,-.
47.  The compound of claim 20 wherein X is -C(O)-, -CH(OH)-, -CH(Br)- or -CH,-.
48.  The compound of claim 20 wherein X is -CH,-.

49.  The compound of claim 21 wherein X is -C(O)-, -CH(OH)-, -CH(Br)- or -CH,-.

50.  The compound of claim 21 wherein X is -CH,-.
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X R8 RO (Ill) or a pharmaceutically acceptable hydrate or salt thereof,
wherein: Xis -CH2- or -0-; R2 and R3 are independently -hydrogen, -halo,
-al kyl ha prosmytd'n«)xy, -0 (CLl-C5  alkyl), -C -C3 al kyl, -NeEZTI/USMA27585 CONH21
~AO OH 5P Op- & Qﬁn@bkbh%f&'inmél(O)OC Cs5 alkyl; R8 and RO are

i ndependent’ly -hyglrpogen and -A-B; Ais -S2-, or -NHCO and Bis -C, -C3
al kyl, -Nz,Z2, -heterocycle or -alkylam no, each unsubstl tuted or
substituted with one or nore of -al kan@ , -al kyl am no, -am noal kyl,

-am nodi al kyl or -heterocycle, jubstjtuted or substituted wth
-Cl-C 0O al kyl or -al kanol; an N(r e i ndependent!|y -hydrogen or
-C, -C8 alkyl, which is unsubstit substituted with one or nore of
-hydroxy or -NZ3Z4, where Z3 aug dependently -H or -C -C3 al kyl,
whi ch is unsubstituted or substltut ed w & Ol nore of -hydroxy or
-NH21 or N, Z3 and Z4 are taken together 1Y et «?rocycl ic amne, or N, Z,
and Z2 are taken together to forma heteroCy Z&C am ne. 52. The conpound
of claimb5l, wherein Ais -SQ2- and B is -Nz, zZZ* 53. The conpound of claim
52, wherein Z, and Z2 are independently hydr ogen, or -Cl1-C5 al kyl,
unsubstituted or substituted with hydrag -Nz3z4, or, taken together,
-Nz,Z2 forma heterocyclic amne. -48 (ﬁé 03/ 020700 PCT/ US02/ 27585 54. The
conmpound of claim53, wherein Z3 and Z4 are independently hydrogen, or
-C,-C3 al kyl, unsubstituted or substituted with hydroxy or -NH21 or, taken
t oget her, oNZpiatmatanicalyy etptable heliae analntherdsd. The conmpound of cl ai m 54,
wherein the heterocyclic amne is selected fromthe group consisting of an
unsubst i téi‘thé’i?"bi peridine, piperazine or norpholine group, or a piperazine,
pyrrolidine orioi éﬁzodreogr oup which may be unsubstituted or substituted

W th

R, and R, are independently -hydrogen, -halo, -alkylhalo, -hydroxy, -O-(C,-C;
alkyl), -C,-C; alkyl, -NO,, -NH,, -CONH,, -C(O)OH, -OC(0)-C,-C; alkyl or -C(0)O-C,-C;
alkyl;

R, and R, are independently -hydrogen and -A-B;

A is -SO,-, -SO,NH- or -NHCO-; and

B is -C,-C; alkyl, -NZ,Z,, -heterocycle or -alkylamino, each unsubstituted or
substituted with one or more of -alkanol, -alkylamino, -aminoalkyl, -aminodialkyl
or -heterocycle, each unsubstituted or substituted with -C,-C,, alkyl or -alkanol; and

Z, and Z, are independently -hydrogen or -C,-C; alkyl, which is unsubstituted or
substituted with one or more of -hydroxy or -NZ,Z,, where Z, and Z, are independently -H
or -C,-C; alkyl, which is unsubstituted or substituted with one or more of -hydroxy or
-NH,, or N, Z, and Z, are taken together to a heterocyclic amine, or N, Z, and Z, are taken

together to form a heterocyclic amine.
52.  The compound of claim 51, wherein A is -SO,- and B is -NZ,Z,.
53.  The compound of claim 52, wherein Z, and Z, are independently hydrogen, or

-C,-C; alkyl, unsubstituted or substituted with hydroxy or -NZ,Z,, or, taken together, -NZ,Z,

form a heterocyclic amine.
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-N-(C -C5 alkyl) or -NC(O(C,-C5 alkyl). 56. The conpound of claim 53,
wherein either NZ Z2 or NZ3Z4 is a heterocycle, unsubstituted or

substi t utwo osiozdtoe C, - C5 al kyl, -al kanol or -al kyl am no. 5PCTASoB2188& f or

I nhi bit i ngy pol yf ADM 'Jdnﬁ%ﬁ@laﬁ?(@gp@ﬁﬁeiﬁ% lakd %aferln@ep%ﬁélénﬂyth?@rog&{, lepd

conpri sing contacti n% said cel "W th thé conpound or phafmacettically
accept abl & hydiliafleunsabstiated opubatimtdpritinblydoéxyasry-Noheomfakeh tigatherd NZ3Z, 3 or

51 in an anount sufficient to inhibit poly (ADP)-ribose-synthase in said
cel | . 58. formea hatsras@lispMiei m 57 wherein the cell is an in vivo cell. 59. A
met hod for treating or preventing an inflanmatory di sease in a subject, the
nmet hod conprising adm nistering to a subject in need thereof the conpound
or a phassmacelhé¢ cahpoundefehimsiewhsrdinahehaerosyllic aofinaisselkeptod fivmothe any one
of clains 1, 2, 3 or 51 in_an anount suffjcient to treat or prevent the

i nf | ammat Bioyp §PRusig of b unsubatitviadipiReridine, PRERAZIS of fiozphalige SIup. Uidhi ect is a
human. 61_. . : l: i I ihd SRR ! is an
i nf | amat BP gﬁgﬁ‘?g@g% gldo Og Hjﬁz)%(?@ ’géd%@ﬁ&}gﬁ?gé?lﬁg Iug%{?gt ory Ogisgbesggg&g?ﬁ?he
gum an i g¥{@paralkyly obawe(O)d,<Bakel). an i nfl anmatory |ung di sease, an

i nfl ammatory di sease of the central nervous system or an inflanmmtory

di sease of the eye. -49 WO 03/020700 PCT/ US02/27585 62. The nethod of

cl ai m 59, er g L 4. 1nfel pmat,o j i L O atHeMEoSPRCK,  gram
negati ve 2 ,OCk?hgﬁﬁ;@wg&fg?a?%gk{vﬂgﬁ%ﬁ@?ﬁ%flé%ﬁiofé% fraumati ¢ shock and
chenot her gprbttitated be slbstifided WitheC hOdalkyll -dlkadal omglkglangin@vent i ng a
reperfusion disease in a subject, the nmethod conprising admnistering to a
subj ect in need thereof the conpound or pharmaceutically acceptable
hydr at e og,sal f f ) f ' 1 Loy an
aount - st cfdne i S REpREe B ERBRPRBeR syl ibisy o ibTncHheB T

met hod of cghpfisth®contadtidg 8hid cehevithahesdtisound o phsraecutially amaptdblalhydrate
infarction. 65. The nmethod of claim 63, wherein the reperfusion djsease is
stroke. 66t saftnf arpenpeund pf @yans o6 slaimg brle P or Ok dn ap ppapat sufficeng indghibits7 - A
met hod for {tr sNg._or preventin | abetes or a diabetic conplication in a
subj ect, P?‘P{ég‘m)ﬂg’as%'éﬁ%}%%sgfnnsga‘%’ ﬂ'ni stering to a subject in need thereof

t he conpound or

58. The method of claim 57 wherein the cell is an in vivo cell.

59. A method for treating or preventing an inflammatory disease in a subject, the
method comprising administering to a subject in need thereof the compound or a
pharmaceutically acceptable hydrate or salt of a compound of any one of claims 1, 2, 3 or 51

in an amount sufficient to treat or prevent the inflammatory disease.

60.  The method of claim 59, wherein said subject is a human.

61.  The method of claim 59, wherein said inflammatory disease is an inflammatory
disease of a joint, a chronic inflammatory disease of the gum, an inflammatory bowel

disease, an inflammatory lung disease, an inflammatory disease of the central nervous

system, or an inflammatory disease of the eye.
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pharmaceutical ly acceptable hydrate or salt of a conpound of any one of
clainms 1, 2, 3 or 51 in an anount sufficient to treat or prevent diabetes
or the diwbaBiogo7eonplication. 68. A nethod for treating oPCEFTEIBRTSRHQY

" eoxygenag) on irfl ethoitdlain39, b @ARNahiAREP RSN Bam SdifivERhEAS

conprising admnistering to a subject 1 n need thereof the conpound or

phar mac e ugiaashdgitiae shopk dienoripgic ahecko anaphy lactof shack,drauomatid skdckang one of
claims 1, 2, 3 or 51 in an anount sufficient to treat or prevent the

r eoxygenatheptherppaugic sheek: A conposition conprising a conpound or
pharmaceutically acceptable salt or hydrate of the conpound of claim1 and
a pharmaceutically acceptable carrier. 70. A conposition conprising a
conpound 63. pharmethed foramdatiyg ecrepdndhg e ramkfision diseytrintsulkcts the nestimplound  of

claim?2 and a _pharmaceutically acceptab carrier. -50 WD ,03/02070
PCT/ US02/ 99mpmsingadminigegde iatSPBHCtGBH‘Eﬁ‘* ‘gFl‘ﬁﬁ the eewgewrahmﬁmﬁm ically

accept abl ??ngap§%ggrawgé %}t%f Qco :Bglrlrfd%;%ﬁy&ﬁe 8f c1Gin 233 3P91 f an amount

phar maceu cep e carr conposition conprising a
conmpound eiffipiear wwataubl praldny tleaeppfsioheliswaiet or hydrate of the conpound of
claim51 and a pharmaceutically acceptable carrier. 73. The conpound or
phar maceutically acceptable salt or hydrate of claim51, wherein either R8

i's hydroggn angyRY hisd drcRim¥3, Flelef thérdpeAldoiistate Y Sy088Hal infidction.

65.  The method of claim 63, wherein the reperfusion disease is stroke.
66.  The method of claim 63, wherein the subject is a human.

67. A method for treating or preventing diabetes or a diabetic complication in a subject,
the method comprising administering to a subject in need thereof the compound or
pharmaceutically acceptable hydrate or salt of a compound of any one of claims 1, 2, 3 or 51

in an amount sufficient to treat or prevent diabetes or the diabetic complication.

68. A method for treating or preventing reoxygenation injury resulting from organ
transplantation, the method comprising administering to a subject in need thereof the
compound or pharmaceutically acceptable hydrate or salt of a compound of any one of

claims 1, 2, 3 or 51 in an amount sufficient to treat or prevent the reoxygenation injury.

69. A composition comprising a compound or pharmaceutically acceptable salt or

hydrate of the compound of claim 1 and a pharmaceutically acceptable carrier.

70. A composition comprising a compound or pharmaceutically acceptable salt or

hydrate of the compound of claim 2 and a pharmaceutically acceptable carrier.

-50 -



WO 03/020700 PCT/US02/27585
71. A composition comprising a compound or pharmaceutically acceptable salt or

hydrate of the compound of claim 3 and a pharmaceutically acceptable carrier.

72. A composition comprising a compound or pharmaceutically acceptable salt or

hydrate of the compound of claim 51 and a pharmaceutically acceptable carrier.

73. The compound or pharmaceutically acceptable salt or hydrate of claim 51, wherein

either R® is hydrogen and R’ is -A-B, or R? is -A-B and R’ is hydrogen.
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