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Date of mailing(daywmonth/ear)
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Applicant’s or agent’s file reference
11078-25-228 IMPORTANT NOTICE
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PCTAUS02/027585 30 August 2002 (30.08.02) 31 August 2001 (31.08.01)

Applicant

INOTEK PHARMACEUTICALS CORPORATION
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Notice is hereby given thal the Intemational Borean has communkeated, as provided in Article 20, the inlernational application to the
following designated Offices on Lhe date indicaied shove es the date of mailing of this notice:

KP, KR

In accordance with Role 47.1(c), third semence, those Offices will accept the preseni nolice os conchnsive evidence that the comnmmnication
of the imernational applicstion has duly taken place on the date of mailing indicuted above and no copy of the imemational application is
required to be furnished by the applican! (o the designated Office(s).

The lollowing designatad Offices have waived the requirement for such a communication al this lime:

AE, AG, AL, AM, AP, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EA, EC,
EE, EP, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, I, IN, IS, JP, KE, KG KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO.NZ.OA.OM.PH. PL. PT, RO, RU, 8D, SE, SG, S), SK, SL, T4, TM, TN, TR, TT, TZ, UA,
UG, UZ, VN, YU, ZA, ZM, ZW

The communicalion will be made to those OfTices only upon their request. Purthermore, those Offices do not require the applicamt 1o
furnizh o copy of 1he intermational application (Rnle 49, 1(p-bir)).

Enclosed with this notice is a copy of the international lpplluln:m as published by the Inemational Burean on
13 March 2003 (13.03.03} under No. WO

TIME LIMITS for Mling a demand for international preliminary examination and for entry into the national phase

The applicable time limil for entering the national phase will, subject to what Is sald In the following paragraph, be 30 MONTHS from
the priority date, not only in respect of any elected Office if a demand for iniemational preliminary examination is filed before the
expiralion of 19 months from the priority date, but also in respect of any designaied Office, in the absence of filing of such demand, where
Article 72(1) as modified with effect from | April 2002 applics in respect of that designated Office. For further details, see PCT Gazeite
No. 4472001 of 1 November 2001, pages 19926, 19932 and 19934, s well as the PCT Newslener, Ociober and November 2001 and
Fobruary 2002 issues.

In practice, time limliy other than the 30-month time Hmii will continue to apply, for various periods of lime, in respect of ceriain
designated or elected Offices. For regnlar updates on the applcable thme limits (20, 21, 30 or 31 months, or other time limit), Office by
Office, refer 10 the PCT Gazette, the PCT Newsletter and the PCT Applicant’s Guide, Volume 11, National Chapiers, all available from
WIFO's Intemet site, at hitp2/fwww.wipo.inVpet/enfindex itmL

For filing a demand for Iniernational preliminary examinafion, see the PCT Applicant’s Guide, Volume /A, Chapier IX. Only an
applicanl who is a mational or resident of 8 PCT Contracting State which is bound by Chapter 11 has the right o file a8 demand for
imemational preliminary examination (al present, all PCT Contracting States are boand by Chapter I1).

1t is tho applicam's sole responsibility to monitor all these lime limits.

The Interoational Bureau of WIPO Autherized officer
{211 Geaea 20, Switziand Judith Zahra

Facsimile No.(4 1-22) 740.14.35 Telephone No.(41-22) 338.91.11
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectusl Property Organization
intemational Burcau

{(43) International Publication Date
13 March 2003 (13.03.2003)

PCT

(10) International Publicstion Number

WO 03/020700 A2

(51) Interoational Patent Classifieation™

Co7D

{21) Intermational Application Number: PCT/US02/27585
(22) Interuationsl Fillng Date: 30 August 2007 (30.08.2007)

(25) Filing Language: Bnglish

(26) Pablication Lanpuage: Bnglish

(30) Priority Data: .
095944 524 31 August 2001 (31.082001) US
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drew, L. 483 Pleasant Street, Apt. #1, Belmont, MA
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IZM Boston, MA 02120 (US)-

(74) Agents: INSOGNA, Anthoay, M. et al.; Pennie & Ed-
monds LLP, 1155 Avenue of the Americas, New York, NY
10036 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, (TWCR, CU,
CZ, DB, DK, DM, DZ, EC, ER, ES, F1, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP,KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
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BS, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR}, OAP1 patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:
—  without international search report and to be republished
upon receipt of that repart

For two-letter codes and other abbreviations, refer io the "Guid-
ance Notes on Codes and Abbreviations” appearing at ihe begin-
ning of eack regular issue of the PCT Gazette.

{54) Title: SUBSTITUTED INDENO{ | ,2-c[ISOQUINOLINE DERIVATIVES AND METHODS OF USE THEREOF

(57) Abstract: The invention provides novel classes of substituted Indeno|1,2-c]isoquinoline Compounds. Pharmaceutical compo-
sitions and methods of making and using the compounds, ore also described.
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WO 034020700 PCT/US02/27585

SUBSTITUTED INDENO|[1,2-c]ISOQUINOLINE
IVATIVES AND METH F F

This application is a continuation-in-part of U.S. Application No. 09/944,524, filed .
August 31, 2001, which is incorporated by reference herein in its entirety.

1. [FIELD OF THE INVENTION
The invention relates to indenof1,2-c]isoquinoline compounds; compositions
comprising an indeno[1,2-c]isoquinoline compound; and methods for treating or preventing
an inflammatory disease or a reperfusion disease.

2. BACKGROUND OF THE INVENTION

Inflammatory diseases, such as arthritis, colitis, and autoimmune diabetes, typically
manifest themselves as disorders distinct from those associated with reperfusion diseases,
e.g., stroke and heart attack, and can clinically manifest themselves as different entitics.
However, there can be coml;lon underlying mechanisms between these two types of
disorders. In particular, inflammatory disease and reperfusion disease can induce
proinflammatory cytokine and chemokine synthesis which can, in turn, result in production
of cytotoxic free radicals such as nitric oxide and superoxide. NO and superoxide can react
to form peroxynitrite (ONOO’) (Szabé 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 (Szabd ef al., Trends
Pharmacol. Sci. 19: 287-98, 1998).

A number of PARS inhibitors have been described in the art. See, .., Banasik ef
al.., 1. Biol. Chem., 267:1569-75, 1992, and Banasik e 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.

-1-



¥ S

[

WO 03/020700 PCT/US02/27585
Indeno[1,2-c]isoquinoline derivatives have been previously discussed in the

art. For example, cytotoxic non-camptothecin topoisomerase I inhibitors are reported in
Cushman ef al., J. Med. Chem., 43:3688-3698, 2000 and Cushman ef al., J. Med. Chem.
42:446-57, 1999; indeno[1,2-c)isoquinolines are reported as antineoplastic agents in
Cushmen ef al,, WO 00/21537; and as neoplasm inhibitors in Hrbata ef al., WO 93/05023.

Syntheses of indeno[1,2-cJisoquinoline derivatives have been reported. For example,
see Wawzonek ef al., Org. Prep. Proc. Int. 14:163-8, 1982; Wawzonek et al., Can. J. Chem.
59:2833, 1981; Andoi ef al., Bull. Chem. Soc. Japan, 47:1014-17, 1974; Dusemund ef al.,
Arch. Pharm (Weinheim, Ger.), 3 17:381-2, 1984; and Lal ef al,, Indian J. Chem., Sect. B,
38B:33-39, 1999.

There remains, however, a need in the art for compounds useful for treating or
preventing inflammatory discases or reperfusion diseases.

Citation of any reference in Section 2 of this application is not an admission that the
reference is prior art.

3. SUMMARY OF THE INVENTION

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 ]a, 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 discasein a subject, comprising administering to a
subject in need of such treatment or prevention an effective amount of an Indeno[1,2-
c]isoquinolint_'. Compound.

In a further aspect, the invention also includes a method for making an Indenof1,2-
clisoquinoline Compound.
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W)

The Indeno[l,2-clisoquinoline 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

-3-
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carrier. The compositions are useful for treating or preventing an inflammatory disease or a

reperfusion disease. The invention includes an Indeno[1,2-c}isoquinoline Compound when
provided as a pharmaceutically acceptable prodrug, a hydrated salt, such as a
pharmaceutically acceptable salt, or mixtures thereof.

The details of the invention are set forth in the accompanying description below.
Although any methods and materials similar or equivalent to those described herein can be
used in the practice or testing of the present invention, illustrative methods and materials are
now described. Other features, objects, and advantages of the invention will be apparent
from the description and from the claims. In the specification and the appended claims, the
singular forms also include the plural unless the context clearly dictates otherwise. Unless
defined otherwise, all technical and scientific terms used herein have the same meaning 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. DETAILEDD IPTION OF TH NT
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:

M

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)(CHy),-, -CH(OH)-arylene-, -O-, -NH-,
-8- or -CH(NR,,R,,)-, wherein n is an integer ranging from 0-5;

-4-
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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, Ry, Ry Ry, Ry, Ry and Ry, are independently -hydrogen, -halo, -hydroxy,
-0-(C,-C; alkyl), -C, ~Cyp alkyl, -alkylhalo, -C;-Cy, alkenyl, -C;-C, carbocycle, -aryl, -NH,,
-alkylamino, -C(O)OH, -C(O)O(C,C, alkyl), -OC(OXC,C, alkyl), NOjor-A-B;

wherein A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-,
-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, -aminodialky], -alkylheterocycle, -arylamido, -C(O)OH, -C(0YO~(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,q 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(0)-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,YZ,), 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

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

(Ia)

and pharmaceutically acceptable salts and hydrates thereof,

-5-
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wherein:

R;is NH or S;

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

X is -C(O)-, -CH,-, -CH(halo)-, -CH(OHXCH,),-, -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 & 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 -8O;-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(O)-,
-C(0)O-, -CONH-, -CON(C,-C, alkyl)-, -NH-, -CHy-, -§- or -C(8)-;

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)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,XZ,), 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, Ry, R;, R, and Ry, are independently
arylalkyl.

In other illustrative embodiments R’ and X in a compound of formula In are as set
forth below:

NH C(0)-
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CH-

-CH(halo)-

-CH(OH)CH,),-

-CH(arylene)(OH)-

-0-

-NH-

Z|E|E|2|E|E|E |2

-CH(NR"R")-

X

C(0)-

'CH:‘

-CH(halo)-

-CH(OH)(CH,),-

-CH(arylene)(OH)-

-0-

-NH-

S-

wjn|la|lw|ln|le|lw|lvn|lw|R

_CH(NRHRI?)_

The invention also relates to compounds of Formula Ib:
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and pharmaceutically acceptable salts and hydrates thereof, V7
wherein:

R;isO,NHorS;

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

X is -CH,-, -CH(halo)-, -CH(OH)XCH,),-, -CH(OR)-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.

Ry, Ry, Ry Ry Ry, Ry R, and R, arc independently -bydrogen, -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(OXC,-C; alkyl), NO, or -A-B;

wherein A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -0-, -CO-, -OC(0)-,
-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(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(0)O-C,-C; alkyl or -C,-C; alkylene-OC(0)-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,, R;, Ry and R, are independently
arylalkyl.

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

-CH,-

-CH(halo)-

-CH(OH)(CH,),-

-CH(arylene)(OH)-

o|lo|o|ololo|o|o|(rR

_CH(NRI IRD)_

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

A is -80,-, -SO,NH-, -NHCO-, -NHCONH-, -0-, -CO-, -OC(0})-, -C(0)O-,
-CONH-, -CON(C/-C, alkyl)-, -NH-, -CH;~, -8- or -C(S)~;

B is -C,-Cy, alkyl, -C,-Cy; alkenyl, -heterocycle, -C,-C, carbocycle, -aryl, -NH,,
-alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido, -C(O)OH,
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-C(0)O-(C,-C; alkyl), -C(0)O-phenyl or -NZ,Z,; and 1
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, B is a heterocyclic amine.
In another embodiment, B is arylalkyl.

The invention also relates to compounds of Formula III:

(1

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

X is -CH;- or -0-;

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, arc 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
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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, undZ,areta!;m_
together to form a heterocyclic amine.
In one embodiment, -X- is -CH,-.
In another embodiment, -X- is -O-.
In one embodiment, R* is hydrogen and R? is -A-B.
In another embodiment, R® is -A-B and R’ is hydrogen.
In one embodiment, either R? is hydrogen and R? is -A-B, or R* is-A-B and R’ is
hydrogen.
In one embodiment, R®, R* and R’ are hydrogen and R? is -A-B, wherein A is -
NHC(O)-.
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 isopropy] |

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

“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 o, methyl,
ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, sec-butyl and rers-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,

\‘a
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cthyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, isopropyl, isobutyl, sec-butyl and fert-butyl,
isopentyl, neopentyl, isohexyl, isoheptyl and isooctyl.

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

1-9 carbon atoms. Examples of a C,-C, alky] group include, but are not limited to, methyl,

ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, isopropyl, isobutyl, sec-butyl and
tert-butyl, isopentyl, neopentyl, isohexyl, isoheptyl, isooctyl and isononyl.

“C,-C,, alkyl” refers to a straight or branched chain saturated hydrocarbon
containing 1-10 carbon atoms. Examples of a C,-C,, alkyl group include, but are not limited
to, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, isopropyl, isobutyl,
sec-butyl and tert-butyl, isopentyl, neopentyl, isohexyl, isoheptyl, isooctyl, isonony! and
isodecyl.

“C,-C,, alkenyl” refers to a straight or branched chain unsaturated hydrocarbon
containing 2-10 carbon atoms and at lcast one double bond. Examples of a C,-C,, alkenyl
group include, but are not limited to, cthylene, propylene, 1-butylene, 2-butylene,
isobutylene, sec-butyiene, 1-pentene, 2-pentene, isopentene, 1-hexene, 2-hexene, 3-hexene,
isohexene, 1-heptene, 2-heptene, 3-heptene, 1-octene, 2-octene, 3-octene, 4-octene, 1-
nonene, 2-nonene, 3-nonene, 4-nonene, l-dedene, 2-decene, 3-decene, 4-decene and 5-
decene.

“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,-CI, alkylene” refers to a C,-C;, alkyl group in which one of the C,-C; alkyl
group’s hydrogen atoms has been replaced with 2 bond. Examples of a C,-C, alkylene
include -CH,-, -CH, CH,-, -CH,CH,CH,- and -Examples of a C,-C, alkylene include -CH,-,
-CH, CHj-, -CH,CH,CHy, -CH,CH,CH,CH,- and -CH,CH,CH,CH,CH.
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“Alkylhalo” refers to a C,-C, alkyl group, as defined above, wherein one or more of
the C,-C, alkyl group's hydrogen atoms has been replaced with -F, -CI, -Bror -L.
Representative examples of an alkylhalo group include, but are not limited to -CH,F, -CCl,,
-CF,, -CH,Cl, -CH,CH,Br, -CH,CH,l, -CH,CH,CH,F, -CH,CH,CH,Cl, .
-CH,CH,CH,CH,Br, -CH,CH,CH,CH,, -CH,CH,CH,CH,CH,Br, -CI-I,CH,CH,CH,CH,I
-CH,CH(Br)CH, -CH,CH(CI)CH,CH, -CH(F)CH,CH, and -C(CH,),(CH,CI).

“Alkylamino™ refers to a C,-C, alkyl group, as defined above, wherein one or more
of the C,-C, alkyl group’s hydrogen atoms has been replaced with -NH,. Representative
examples of an alkylamino group include, but are not limited to -CH,NH,, -CH,CH,NH,,
-CH,CH,CH,NH,, -CH,CH,CH,CH,NH,, -CH,CH(NH,)CH, -CH,CH(NH,)CH,CH,
~CH(NH,)CH,CH, and -C(CH,),(CH,NH,).

“Aminoalkyl” refers to an -NH group, the nitrogen atom of said group being
attached to a C,-C, alkyl group, as defined above. Representative examples of an
aminoalkyl group include, but are not limited to -NHCH,, -NHCH,CH,, -NHCH,CH,CH,,
-NHCH,CH,CH,CH, -NHCH(CH,), -NHCH,CH(CH,),, -NHCH(CH,)CH,CH; and -
NH-C(CH,),.

“Aminodialkyl” refers o a nitrogen atom which has attached to it two C,-C, alkyl
groups, as defined above. Representative examples of a aminodialkyl group include, but are
not limited to, -N(CH,),, -N(CH,CH,XCH,), -N(CH,CH,),, -N(CH,CH,CH,),,
-N(CH,CH,CH,CH;), -N(CH(CH,),), -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, -aminodialk);l,
-COOH, -C(0)0«(C,-C; alkyl), -OC{O)(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-cthylphenyl, 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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isopropylphenyl, 4-isopropylphenyl, 2-isobutylphenyl, 3-isobutylphenyl, 4-isobutylphenyl,
2-sec-butylphenyl, 3-sec-butylphenyl, 4-sec-butylphenyl, 2-t-butylphenyl, 3-t-butylphenyl
and 4-t-butylphenyl,

“Arylamido™ refers to an aryl group, as defined sbove, wherein one of the aryl
group’s hydrogen atoms has been replaced with one or more -C(O)ﬁH, groups. '
Representative examples of an arylamido group include 2-C(O)NH,-phenyl, 3-C(O)NH,-
phenyl, 4-C(O)NH,-phenyl, 2-C(O)NH,-pyridyl, 3-C(O)NH,-pyridyl and 4-C(O)NH,-
pyridyl,

“Alkylheterocycle” 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 heterocycle.
Representative examples of an alkylheterocycle group include, but are not limited to,
-CH,CH,-morpholine, -CH,CH,-piperidine, -CH,CH,CH,-morpholine and
-CH,CH,CH,-imidazole.

“Alkylamido” 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 -C(O)NH, group. Representative
examples of an alkylamido group include, but are not limited to, -CH,C(O)NH,,
-CH,CH,C(O)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,0H, -CH,CH,0OH,
-CH,CH,CH,0H, -CH,CH,CH,CH,0H, -CH,CH,CH,CH,CH,0OH, -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
cxamples of an alkylcarboxy group include, but are not limited to, -CH,COOH,
-CH,CH,COdH, -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(Q)- 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 arc not limited to, -NHC(O)CH,, -NHC(O)CH,CH,,
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-NHC(0)CH,CH,CH,, -NHC(O)CH,CH,CH,CH, -NHC(O)CH,CH,CH,CH,CH, it
-NHC(O)CH(CH,), -NHC(O)CH,CH(CH,),, -NHC(O)YCH(CH,)CH,CH, , -NHC(QO)-
C(CH,;), and -NHC(0)YCH,C(CH,),.

“Carboxamidoalkyl” refers to a -C(O)NH- group in which the nitrogen atom of said
group is attached to a C,TC, alkyl group, as defined above. Representative examples of a
carboxamidoalky) group include, but are not limited to, ~C(O)NHCH,, -C(O)NHCH,CH,,
-C(O)NHCH,CH,CH,, -C(O)NHCH,CH,CH,CH, -C(O)NHCH,CH,CH,CH,CH,
-C(O)NHCH(CH,);, -C(O)NHCH,CH(CH;),, -C(O)NHCH(CH,)CH,CH, , -C(O)NH-
C(CH,), and -C(O)NHCH,C(CH,),.

An “Arylene” group is a phenyl group in which one of the phenyl group’s hydrogen
atoms has been replaced with a bond. An arylene group may be in an ortho, meta, or para
configuration and 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)O-(C,-C; alkyl), -OC(0)-(C,-C, alkyl),
-N-amidoalkyl, -C(O)NH,, -carboxamidoalkyl or -NO,.

A “C,-C, Carbocycle” is a non-aromatic, saturated hydrocarbon ring containing 3-8
carbon atoms. Representative examples of a C,-C, carbocycle inchude, but are not }imited
to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. A C,-C,
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)O-(C,-C, alkyl), -OC(O)C,-C, alkyl),
-N-amidoalkyl, -C(O)NH,, -carboxyamidoalkyl or -NQ,.

“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, Q or S
atom. Representative examples of a heterocycle group include, but are not limited to,
piperidinyl, piperezinyl, 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, -alkylhslo, hydroxy, -O-C,~C; alkyl, -NH,,

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

A “Heterocyclic amine” is a heterocycle, defined above, having 1-4 ring nitrogen
atoms. Representative examples of heterocyclic amines include, but are not limited to,
piperidinyl, piperazinyl, pyrrolyl, oxazinyl, thiazinyl, diazinyl, triaziny, tetrazinyl,
imidazolyl, benzimidazolyl, tetrazolyl, indolyl, isoquinolinyl, quinolinyl, quinazolinyl,
pyrrolidinyl, purinyl, isoxazolyl, benzisoxazolyl, pyridinyl, oxazolyl, benzoxazolyl,
thiazolyl, benzthiazolyl, pyrazolyl, triazolyl, benzodiazolyl, benzotriazolyl, pyrimidinyl,
isoindolyl, indazolyl and morpholinyl; each of which may be unsubstituted or substituted
with one or more of -N~(C,-C; alkyl), -C(O){C,-C; alkyl), -N-C(OXC,-C, alkyl), -O{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, -COOH, - C,-C; alkylene-OC(0)-C,-C, alkyl , -C,-C,
alkylene-C(0)0-C,-C, alkyl , or a heterocycle or C;-C, carbocycle which may be
unsubstituted or substituted with one or more of -C,-C,, alkyl, -O-(C,-C; alkyl), -halo,
-alkylhalo, -alkanol, -alkylamino, -hydroxy, -NO, or -NH,.

“Halo” is -F, -Cl, -Bror -1.

A “subject” is a mammal, e.g., 2 human, mouse, rat, guinea pig, dog, cat, horse, cow,
pig, or non-human primate.

The invention also includes pharmaceutical compositions comprising an Indenof1,2-
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, Iactate, 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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p-toluenesulfonate, salicylate, stearate, subacetate, succinate, sulfate, sulfosaliculate,
suramate, tannate, tartrate, teoclate, tosylate, triethiodide, and valerate salts,

An “effective amount™ when used in connection an Indeno[1,2-c]isoquinoline
Compound is an amount cffective for treating or preventing an inflammatory disease or a
reperfusion discase.

The following abbreviations are used herein and have the indicated definitions:
AcOH is acetic acid, CEP is Cecal Ligation and Puncture, DMEM is Dulbecco’s Modified
Eagle Medium, DMF is N, N-dimethylformamide, DMSO is dimethylsulfoxide, EtOAc is
ethyl acetate, EtOH is ethanol, HEPES is 4(2-hydroxyethyl)-1-piperazineethanesulfonic
acid, LPS is lipopolysaccharide, MeOH is methanol, MS is mass spectrometry, NMR is
nuclear magnetic resonance, PBS is phosphate-buffered saline (pH 7.4), PARS is
poly(ADP-ribose)synthetase, Py is pyridine, SDS is dodecyl sulfate (sodium salt), STZ is
streptozotocin, TCA is tricholoroacetic acid, TFA is trifluoroacetic acid, TLC is thin-layer
chromatography, TNF is tumor necrosis factor and TRIS is
Tris(hydroxymethyl)aminomethane.

Methods for using Indeno[1,2-c]isoquinoline Compounds

The invention aiso includes methods for inhibiting PARS in a cell. PARS, which is
also known as poly(ADP-ribose)synthetase, PARP ((poly(ADP-ribose) polymerase, EC
2.4.99) and ADP-ribosyltransferase (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 Indeno(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 actmtycan 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). Ilustrative
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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with an inflammatory disease. Inflammatory discases can arise where there is an
inflammation of the body tissue. These include local inflammatory responses and systemic
inflammation. Examples of such diseases include: organ transplant rejection; reoxygenation
injury resulting from organ transplantation (see Grupp et al. J. Mol. Cell Cardiol. 31:297-
303 (1999)) including, but not limited to, transplantation of the following organs: heart,
lung, liver and kidney; chronic inflammatory diseases of the joints, including arthritis,
rheumatoid arthritis, osteoarthritis and bone diseases associated with increased bone
resorption; inflammatory bowel diseases such as ileitis, ulcerative colitis, Barrett's
syndrome, and Crohn's disease; inflammatory lung diseases such as asthma, adult
respiratory distress syndrome, and chronic obstructive airway disease; inflammatory
diseases of the eye including corneal dystrophy, trachoma, onchocerciasis, uveitis,
sympathetic ophthalmitis and endophthalmitis; chronic inflammatory diseases of the gum,
including gingivitis and periodontitis; tuberculosis; leprosy; inflammatory discases of the
kidney including uremic complications, glomerulonephritis and nephrosis; inflammatory
diseases of the skin including sclerodermatitis, psoriasis and eczema; inflammatory diseases
of the central nervous system, including chronic demyelinating diseases of the nervous
system, multiple sclerosis, AIDS-related neurodegeneration and Alzheimer s disease,
infectious meningitis, encephalomyelitis, Parkinson's disease, Huntington's disease,
amyotrophic lateral sclerosis and viral or autoinimune encephalitis; autoimmune diseases
including Type I and Type II diabetes mellitus; diabetic complications, including, but not
limited to, diabetic cataract, glaucoma, retinopathy, nephropathy, such as microsluminuria
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 preeclampsis; 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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Such shock can be induced, e.g., by a chemotherapeutic agent that is adminstered as a

treatment for cancer.

In one embodiment, a reoxygenation injury resulting from organ transplantation
occurs during the organ transplantation. _

The invention also includes methods for treating, preventing, or otherwise inhibiting
reperfusion disease in a subject in need of treatment, prevention, or inhibition thereof. The
method comprises administering an Indeno[1,2-c]isoquinoline Compound in an amount
sufficient to treat, prevent or inhibit reperfusion disease in the subject. Reperfusion refers to
the process whereby blood flow in the blood vessels is resumed following ischemia, such as
occurs following constriction or obstruction of the vessel. Reperfusion disease can result
following a naturally occurring episode, such as a myocardial infarction, stroke, or during a
surgical procedure where blood flow in vessels is intentionally or unintentionally blocked.

In some embodiments, the subject is administered an effective amount of an
Indeno[1,2-c]isoquinoline Compound.

The invention also includes pharmaceutical compositions useful for treating or
preventing an inflammatory disease or a reperfusion disease, or for inhibiting PARS
activity, or more than one of these activities. The compositions can be suitable for internal
use and comprise an effective amount of an Indeno[1,2-c}isoquinoline Compound and a
pharmaceutically acceptable carrier. The Indeno{1,2-c}isoquinoline Compounds are
especially useful in that they demonstrate very low peripheral toxicity or, no peripheral
toxicity.

The Indeno[1,2<c]isoquinoline Compounds can be adminjstered in amounts that are
sufficient to treat or prevent an inflammatory discase or a reperfusion disease and/or prevent
the development thercof 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

-19-



ay -
WO 03/020700 i PCT/US02/27585
bolus and infusion), intraperitoneal, subcutaneous or intramuscular form, all using forms

well known to those skilled in the pharmaceutical arts.

llustrative pharmaceutical compositions are tablets and gelatin capsules comprising
an Indeno[l,2-clisoquinoline Compound and a pharmaceutically acceptable carrier, such as
a) a diluent, e.g., Jactose, dextrose, sucrose, mannitol, sorbitol,'gellulose, sodium, sar.chann,
glucose and/or glycine; b) a lubricant, e.g., silica, talcum, stearic acid, its magnesjum or
calcium salt, sodium oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium
acetate, sodium chloride and/or polyethylene glycol; for tablets also c) a binder, e.g.,
magnesium aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, magnesium carbonate, natural sugars such as glucose or
beta-lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth or
sodium alginate, waxes and/or pplyvinylpyrmlidone; if desired d) a disintegrant, e.g.,
starches, agar, methyl cellulose, bentonite, xanthan gum, algiic acid or its sodium salt, or
effervescent mixtures; and/or e) absorbent, colorant, ﬂwoﬁn and sweetener.

Liquid, particularly injectable, compositions can, for example, be prepared by
dissolution, dispersion, etc. For example, the Indeno[1,2-c]isoquinoline Compound is
dissolved in or mixed with a pharmaceutically acceptable solvent such as, for example,
water, saline, aqueous dextrose, glycerol, ethanol, and the like, to thereby form an injectable
isotonic solution or suspension.

The Indenof1,2-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-clisoquinoline 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-clisoquinoline Compounds can also be delivered by the use of
monocloneal antibodies as individual carriers to which the Indenof1,2-c)isoquinoline
Compound molecules are coupled. The Indeno[1,2-clisoquinoline 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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polyhydroxyethylaspanamidephenol, or polyethyleneoxidepolylysine substituted with
palmitoyl residues. Furthermore, the Indeno[1,2-cJisoquinoline Compounds can be coupled
to a class of biodegradable polymers useful in achieving controlled release of a drug, for
example, polylactic acid, polyepsilon caprolactone, polyhydroxy butyric acid,
polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and cross-linked or
amphipathic block copolymers of hydrogels.

Parental injectable administration is generally used for subcutaneous, intramuscular
or intravenous injections and infusions. Injectables can be prepared in conventional forms,
either as liquid solutions or suspensions or solid forms suitable for dissolving in liquid prior
to injection.

One embodiment for parenteral administration employs the implentation of a
slow-release or sustained-released system, according to U.S. Pat. No. 3,710,795,
incorporated herein by reference.

The compositions can be sterilized or contain non-toxic amounts of adjuvants, such
as preserving, stabilizing, wetting or emulsifying agents, solution promoters, salts for
regulating the osmotic pressure pH buffering agents, and other substances, including, but
not limited to, sodium acetate or triethanolamine oleate. In addition, they can also contain
other therapeuticaily valuable substances.

Compositions can be prepared according to conventional mixing, granulating or
coating methods, respectively, and the present pharmaceutical compositions can contain
from about 0.1% to about 99%, preferably from about 1% to about 70% of the Indeno[1,2-
clisoquinoline Compound by weight or volume.

The dosage regimen utilizing the Indeno[1,2-c]isoquinoline 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-
cJisoquinoline 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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the compositions are in the form of & tablet that can be scored. Effective plasma levels of

the Indeno[1,2-c]isoquinoline Compounds can range from about 0.002 mg to about 50 mg
per kg of body weight per day.

Indeno{1,2-clisoquinoline Compounds can be administered in a single daily dose,
or the total daily dosage may be administered in divided doses of two, three or four times
daily. Furthermore, Indenof1,2-c]isoquinoline Compounds can be administered in
intranasal form via topical use of suitable intranasal vehicles, or via transdermal routes,
using those forms of transdermal skin patches well known to those of ordinary skill in that
art. To be administered in the form of a transdermal delivery system, the dosage
administration can be continuous rather than intermittent throughout the dosage regimen.
Other illustrative topical preparations include creams, ointments, lotions, aérosol sprays and
gels, wherein the concentration of Indeno[1,2-c]isoquinoline Compound ranges from about
0.1% to about 15%, w/w or wiv.

Methods for making Indenof1,2-c]isoquinoline Compounds
Examples of synthetic pathways useful for making Indeno[1,2-c]isoquinoline
Compounds are set forth in the Examples, below and generalized in Schemes 1 and 2.
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5,6-dihydro-5,11-diketo-11H-indeno[1,2-c]isoquinoline was prepared by reacting
compound 1 (Aldrich Chemical, Milwankee, WT) with ammonia in methanol.

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

(&) 11-hydroxy-11-methyl-5,6-dihydro-5-0xo0-11H-indeno[1,2-c}isoquinoline (3b)
was prepared by reacting 2 with MeMgl.

(%) 11 -hydroxy-11-(m-methoxypheny!)-5,6~dihydro-5-oxo-11H-indenof1,2-c]
isoquinoline (3¢c) was prepared from 2 using m-MeO-C,H Mgl
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(2) 11-N,N-dimethylamino-5,6-dihydro-5-oxo0-11H-indeno [1,2-c}isoquinoline (5a)
was prepared from 3a using chloroacetylchloride followed by reacting with dimethylamine.
Similarly prepared are: (£} 11-N, N-diethylamino-5,6-dihydro-5-oxo0-11H-indeno
[1,2-c]isoquinoline (5b), (+) 11-N-(piperidino-1-yl)-5,6-dihydro-5-oxo-11H-indeno[1,2-c}
isoquinoline (5d), (%) 11-N-(4-methylpiperazino-1-yl)-5,6-dihydro-5-oxo-
11H-indeno[1,2-¢c] isoquinoline (Sc), (£) 11-N-(morpholino-4-yl)-5,6-dihydro-5-oxo-

1 1H-indenof1,2-c]isoquinoline (Se). (+) 11-N-(morpholino-4-
yl)-5,6-dihydro-5-oxo-11H-indeno[l ,2-c]isoquinoline (Se) was also prepared from (+)
11-bromo-$,6-dibydro-5-oxo-11H-indeno[ 1, 2-cJisoquinoline (4b).

5,6-Dihydro-5-oxo-11 H-indeno-[1,2-c]isoquinoline (6)is prepared by reduction of
5,6-dihydro-5,11-diketo-11H-indeno[l,2-c]isoquinoline (2) or (+) 11-hydroxy-$,6-dihydro-
5-oxo-11H-indenof1,2-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-oxo-11H-indeno- [1,2-cJisoquinoline (6).
9-[N-(4-methylpiperazine-1-yl)sulphonyl}-5,6-dihydro-5-oxo-11H-indeno-[1,2-]
isoquinoline (8a) was prepared from 9-chlorosulphonyl-5,6-dihydro-5-oxo0-11H-indeno-
[1,2—c]isoquinoline (7), and N-methylpiperazine. Similarly prepared are: 9-[N-(4-
carbomethoxymethylenepiperazino-1-yl)sulphonyl])-5,6-dihydro-5-0xo-11H-indeno-
[1,2-c]isoquinoline (8b), 9-[N-4-(2-hydroxyethylpiperazino-1-yl)-sulphonyl}-5,6-dihydro-5-
oxo-I 1H-indeno-[ 1,2-c]isoquinoline (8c), 9-[N<(imidazolo-1-yl)sulphonyl]-5,6-dihydro-5-
oxa-1 1H-indeno{1,2-c]isoquinoline (8d), 9-[N-(2-hydroxyprolinyl)sulphonyl]-5,6- -
dihydro-5-oxo-11H-indenof1,2-clisoquinoline (8¢), 9-[N-morpholinesulphonyl}-5,6-
dihydro-5-0xo-11H-indeno-{1,2-c}isoquinoline (81), 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)-aminosuiphonyi]-5,6-dihydro-5-oxo-11H-indeno[ 1,2-c]isoquinoline
(8h), 9-[N-(2-«(pyridino-2-yl)-ethyl)-aminosulphonyl]-5,6-dihydro-S-oxo-11H-indeno[1,2-
clisoquinoline (8i), 9-[N<(2-[morpholino-4-yi]ethyl)-aminosulphonyl]-5,6-dihydro-S-oxo-
11H-indenof[ 1,2-cJisoquinoline (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-5-0x0-11H-indeno-[1,2-
clisoquinoline (81), 9-[N-(3-[tetrahydropyrrolodino-1-yl]propylJaminosulphonyl]-5,6-
dihydro-5-0xo- 1 1H-indeno-{1,2-c] isoquinoline (8m), 9-{N-(3-[imidazolo-1-yl}propyl)-
aminosulphony]-5,6-dihydro-5-oxo-1 1 H-indeno-[1,2-cJisoquinoline (8n), 9-[N-[3-(4-

-25-



—

-

WO 03/020700 PCT/US02/27585
methylpiperazino-1-yl]propyl)-aminosulphonyl]-S,6-dikydro-5-oxo0-11H-indeno-[1,2-
clisoquinoline (80),9-[N, N-di-(2-[N, N-diethylamino]ethyl}-aminosulphonyl]-5,6-dihydro-5-
oxo-11H-indeno-[1,2-c]isoquinoline (8p), 9-[N, N-di-(2-[N,N-dimethylamino]ethyl)-
aminosulphonyl]-5,6-dihydro-5-oxo-1 1H-indeno-[1,2-c] isoquinoline (8q), and 9-[N, N-di-
(2-[N. N-dihydroxyethylamino]ethyl)-aminosulphonyl]-s,6-dihydro.-5-oxo-l lH-indem-[l,-Z-
cJisoquinoline (8r).

The amide derivatives 3-morpholin-4-yl-N~(5-0x0-5,1 1-dilydro-6 H-indeno[ 1,2-
clisoquinolin-3-yl)-acetamide (10a), 3-dimethylamino-N-(5-oxo-5,1 1-dihydro-6 -
indeno[1,2-c}isoquinolin-3-yl)-acetamide (10b) and 2-dimethylamino-N-(5-0x0-5,11-
dihydro-6 H-indeno[1,2-c}isoquinolin-2-yl)-acetamide (14) were prepared from 5,6-dihydro-
5-0x0-11H-indeno[1,2-clisoquinoline (6) and S-chloro-11H-indeno[1,2-c)isoquinoline (11)
using nitration, then reduction, and followed by amination of the chloroacetamide
intermediate. 2-bromo-5,6-dihydro-5-oxo-11H-indeno[1,2-c]isoquinoline (15) was prepared
by bromination of chloroamidate 11.

The invention is further described in the following examples, which do not limit the
scope of the invention described in the claims. The following examples illustrate the
synthesis of illustrative Indeno[1,2-c]isoquinoline Compounds of the invention, and
demonstrates their usefulness for treating or preventing an inflammatory disease or
reperfusion disease.

3. EXAMPLES
Example 1: Synthesis of Illustrative Indeno[1,2-clisoquinoline Compounds

a) General Methods

Proton NMR spectra were obtzined using a Varian 300 MHz spectrophotometer and
chemical shift values (5) 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-dilrydro-5,11-diketo-11H-indeno [1,2-clisoquinoline (2):
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A stirred suspension of 1 (55 g, 0.22 mol) in NH,/MeOH (7.0N, 700 mL) was
refluxed 15 for 24 h. The reaction mixture was then allowed to cool to room temperature
and was filtered and washed thoroughly with MeOH to provide 46 g of the orange colored
above-titled product in 84% yield. 'H NMR (DMSOQ-Dy): § 7.48-7.61 (m, 4H), 7.80-7.88
(m, 1H), 7.86 (d, /= 8.7 Hz, 1H), 8.22 (d, /= 8.4 Hz, 1H), 3.44 (d, /= 7.5 Hz, 1H), 13.05 (s,
1H); "C NMR (DMSO-Dy): 8 106.33, 121.63, 122.94, 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; MS (ES): m/z
246.2 (M-1); Anal. Calcd for C,;H,NO,: C, 77.72; H, 3.67; N, 5.67; Found: C, 77.54; H,
3.69,N, 5.69.

¢) Synthesis of (+) 11-hydroxy-5,6-dibydro-5-0x0-11H-indeno|1,2-c] isoquinoline (3a):

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-D,): 5 5.58 (d, J=8.1 Hz, 1H), 5.78
(d,/=8.7Hz, ll{j, 7.33 -7.89 (m, 6H), 7.95 (d, /= 7.8 Hz, IW, 8.22 (d, /= 7.8 Hz, 1H),
12.29 (s, 1H); °C NMR (DMSO-D,): § 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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m/z 250.1 (M+1); Anal. Caled for C,;H,,NO,: C, 77.10; H, 4.45; N, 5.62. Found: C, 77.01; "7 -

H, 4.57, N, 5.59.

Similarly, by reacting 2 with MeMg! and m-MecO-C H MgBr, respectively, _
compounds () 11-hydroxy-11-methyl-5,6-dihydro-5-oxo-11H-indeno[1,2-c)isoquinoline .
(3b) and () 11-hydroxy-11-(m-methoxyphenyl)-5,6-dihydros-5-oxo-11H-indeno[1,2-
cJisoquinoline (3¢) were prepared.

d) Synthesis of 11-substituted 5,6-dihydro-5-0x0-11H-indeno|1,2-c}isoquinolines (5a-
e):

5a: R = NMe»
5b: R = NEt,
5c: R = -piperidine-1-yl

5d: R = -N-methyl-piperadin-4-y
Se: R = -morpholin-1-yi

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 aliowed 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 NaHCQO, and the resulting
solid was filtered 1o provide the desired product Sa. "H NMR (DMSO-D,): 5 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-D,): 5 68.09,

-28-



P¥r ey T3

- LU

-y [
- Tt

WO 03020700 PCT/US02/27585
116.28, 120.52, 124.58, 125.74, 126.27, 126.34, 127.68, 128.64, 133.02, 136.27, 144.45,

163.80; MS (ES"): m/z 277.2 (M+1).

The following compounds were also prepared by reacting 4a as above with
dicthylamine, piperidine, N-methylpiperidine and morpholine, respectively:
@) 11 -diethylamino-5,6-dihydro-5-0xo-11 H-indeno[1,2-c]isoquinoline (5b)
() 11-piperidino-5,6-dihydro-5-oxo-11H-indeno{1,2-c]isoquinoline (5¢)
(%) 11-(m-methylpiperazino)-5,6-dihydro-5-oxo-11H-indenof1,2-c}isoquinoline (5d)
(&) 11-morpholino-5,6-dihydro-5-oxo-11H-indeno{1,2-c]isoquinoline (Se).

¢) Synthesis of () 11-morpholino-5,6-dihydro-5-oxo-11H-indeno|1,2-c]isoquinolines

(Se) from 4b
0

/NH
o

To a stirred suspension of 3a (0.6 g, 2.4 mmol) in triflucroacetic 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-D,): § 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-D): 5 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. ag.
NaHCO, and the resulting solid precipitated was filtered and dried to provide Se (0.46 g,
90%). '"H NMR (DMSO-Dy): 5 2.56 (m, 4H), 3.49 (m, 4H), 5.04 (s, 1H), 7.31-7.45 (m, 3H),
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7.65 -7.76 (m, 2H), 7.96 (d, /~ 7.2 Hz, 1H), 8.20-8.24 (m, 2H), 12.29 (s, 1H); "C NMR

(DMSO0-D,): 5 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.

ij Synthesis of 5,6-dihydro-5-oxo-11H-indeno [1,2-c] isoquinoline (6):

o

Method I: To a stirred solution of the alcohol 3a (0.35 g, 1.4 mmol) in

trifluoroacetic acid (10 mL) was added at room temperature triethylsilane (0.812 g, 7 mmol) -

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): 5 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, 1 H); "C NMR(DMSO-
D,): 5 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,;0 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-5-0x0-1 1H-indeno|1,2-¢c] isoquinoline (7):
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Compound 6 (40 g, 0.17 mol) was added in small portions to chlorosulfonyl chloride
(112 mL, 1.71 mol) at 0°C and the reaction mixture was allowed to warm to room
temperature and stir for 2 h. The reaction mixture was slowly poured on ice and the
resulting yellow solid was ﬁltere'd, washed thoroughly with water and EtOAc and dried in
vacuo to provide the above-titled product 7 (52 g, 92 %). 'H NMR (DMSO-D):
8 3.91 (s, 2H), 7.43 - 7.48 (m, 1H), 7.60 (d, J= 7.2 Hz, 1H), 7.74 - 7.76 (m, 2H), 7.79 (s,
1H), 7.90 (d, J= 7.5 Hz, 1H), 8.23 (d, /= 7.8 Hz, 1H), Anal. Calcd for C,H,;,CINO,S: C,
54.94; H, 3.46; N, 4.00. Found: C, 55.28; H, 3.43, N, 3.68, Karl-Fisher, 2.95.
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h) Synthesis of 9-sulphonamido derivatives of 5,6-dilrydro-5-0x0-11H-indeno][1,2-

c]isoquinolines (8a-r) from 7:

8a-r

2. R = -N-{4-Methyl-piperazine-1-yl)
b. R = -N-(4-CH2C0O,Me)-piperazine-t-yi
¢. R = -N-{4-CH;CH>OH)-plperazine~1-yl
d_R = -N-imidazole-1-yl
¢. R = -N-L-prolimyl
f. R = -N-momholin-4-yl
g. R =-NHCH;CHzNMe3
h, R = -NHCH;CHx-piperidine-1-y1
i. R =-NHCHzCHz-{pyridine-2-yl)
j- R = -NHCHzCHz-morpholin-4-yi
k_R =-NHCH;CH_{2-N-Me-tetrahydropyrrolidine-1-yl)
1. R = -NHCH2CHCHz-marphalin-4-yl
m. R = -NHCH;CH2CHx-{istrahydropyrrolidine-1-yi)
n. R =-NHCH;CHaCHo-imidazole-1-yi
0. R = -NHCH;CHZzCHz-{4-methylpiperazine-1-yl)
p. R = -N(CHzCHoNeta)y
q. R = N{CH2CHzNMe3)2
r. R = -N{CH;CHz0H)2

Method I: To a stirred suspension of 3-(4-morpholino)-l-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
NNR(DMSO;D.): 5 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, /= 7.8 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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2-(N-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.

9-(N-sulphonylimidazole)-5,6-dihydro-Soxo-11H-indeno{1,2-c]isoquinolines (8a-r):

Method II: To a stirred suspension of 3-(4-morpholino)-1-propylamine (4.250 g) in
CH,CI, (100 mL) was added 7 (1.950 g, 5.89 mmol) and the resulting mixture was stirred
for 5 minutes. Subsequently, triethylamine (3 mL) was added and the reaction mixture was
stirred for 24 hr at room temperature. After this time the precipitate was collected and
washed with MeOH (2 x100 mL) and the crude solid product transferred to a round bottom
flask. This material was diluted with MeOH (200 mL), heated to reflux for 30 min. and
filtered while still warm. The resulting filtercake was washed with MeOH (200 mL) to
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 I1, but substituting
3-(4-morpholino)-1-propylamine with imidazole, 2-dimethylamino-ethylamine, 2-(N-
piperidinyl)-ethylamine, Z{N-morpllolinyl)-ﬂhylamme, 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 81.
(1.020 g, 84%). '"H NMR (DMSO0-D,): § 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, /=123 Hz, 2H), 3.61 (1, J=11.4 Hz, 2H), 3.94 (d, /= 129 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, /= 8.4 Hz, 1H), 9.59 (s, 1H), 12.42 (s, 1H); "C NMR (DMSO-
Dy): 6 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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133.66, 135.80, 138.71, 141.21, 144.57, 163.29; Anal. Calcd for C,,H,,N,0,S,: C, 52.06; H, A’
5.46; N, 7.59, Karl-Fisher, 3.36. Found: C, 51.85; H, 5.35, N, 7.30, Karl-Fisher, 4.32.

Similarly, HCI, H,SO,, CH,COOH, and succinic acid salts of 81 were prepared by
substituting methanesulfonic acid with HC], H,SO, and CH,COOH, respectively

Example 2. Effect of Illustrative Indeno[1,2-c]isoquinoline Compounds on PARS
activity in cultured macropbages, using a whole-cell based assay and a purified
enzyme assay.

Demonstration of illustrative Indeno[1,2-c]isoquinoline Compounds’ ability to
inhibit PARS and prevent peroxynitrite induced cytotoxicity was shown using methods
described in Virag et al., Br J Pharmacol. 1999, 126(3):769-77; and Immunology 1998,
94(3):345-55. RAW mouse macrophages were cultured in DMEM medium with high
glucose and supplemented with 10% fetal bovine serum. Cells were used at 80%
confluence in 12-well plates. Cells were pretreated with various concentrations (100nM - 1
1tM) of an Indeno{1,2-c]isoquinoline Compound for 10 min. Peroxynitrite, a prototypical
oxidant which induces DNA single strand breakage, was used to induce PARS activation.
Peroxynitrite was diluted in phosphate buffered saline (PBS) (pH 11.0) and added to the
cells in a bolus of 50 pl. Cells were then incubated for 20 min. Peroxynitrite was
decomposed by incubation for 30 min at pH 7.0, used as 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 KC, 28 mM NaCl, 2 mM MgCl,, 0.01 % w/v digitonin'and 0.125 pM NAD"* and 0.5
pCi/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 § % w/v TCA and solubilized overnight in 250 ul 2
% wiv 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 detemrined
using a liquid scintillation counter (Wallac, Gaithersburg, MD). The results shown in Table
I demonstrate that the illustrative Indenof[1,2-c}isoquinoline Compounds significantly and
dose-dependently inhibit the activation of PARS in the macrophage assay.
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Table 1. Inhibitory effect of various novel substituted indeno[1,2-clisoquinolines on ‘X-

PARS activation in cultured murine macrophages.

Compound No. | % PARS % PARS % PARS
inhibition inhibition inhibition
at 1 pM at 300 nM at 100 nM

2 60 NT 16

3a 67 NT 8

3b 25 0 NT

3c 2] 9 NT

4b 88 NT 51

5a 55 NT 10

5b 1 NT 0

Sc 24 NT 0

5d 48 NT 0

Se 21 NT 0

6 65 NT 30

7 50 NT 0

8a NT 47 NT

8b NT NT NT

8c NT 27 NT

8 NT 82 77

8e NT 68 NT

8f NT NT NT

8g NT 55 34

sh NT 76 56

8 NT 76 34

8k NT 38 24

8 NT 84 34

8m NT 50 NT

8n NT 82 74

8o NT 55 48

-35-



S O e

WO 03020700 PCT/US02/27585

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 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 ul Strep-Diluent (supplied with the kit).
After incubation (1h, room temperature), the plates were washed four times with PBS.
Appropriate dilutions of PARS inhibitors weré¢ 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 varions
models of inflammatory disease and reperfasion disease

a: Effects of illustrative Indeno[1,2-c]isoquinoline Compounds on in vitro cell disease
models
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In additional in vitro studies in isolated thymocytes, cells were exposed to

peroxynitrite or hydrogen peroxide (toxic oxidant species) to induce cytotoxicity. In this
system the toxicity is, at least in part, related to activation of the nuclear enzyme PARS. In
this oxidant-stimulated thymocyte assay (described, in detail, in Virag et al., Immunology
94(3):345-55, 1998), the compounds tested prevented the oxidant-induced suppression of
the viability of the cells and did so at the low nanomolar concentration range. An example
of this response (Compound 8]) is shown in Table 2. This assay represents an in vitro
mode! of cells dying because of exposure to pro-oxidant species, as it occurs in during the
reperfusion of ischemic organs.

Table 2. Reduction of peroxynitrite induced cytotoxicity by 30 nM - 3 pM of the
Indeno[1,2-c]isoquinoline Compound 8l.

Control +8l +81 181 +81 +81
30 oM 100nM | 300nM 1 uM 3uM
Cytotoxicity 98% 74% 39% 2% 0% 0%

b: Effect of illustrative Indeno[1,2-c}isoquinoline Compounds on in 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 selitic shock
and systemic inflammatory response syndrome in animals (see Parrillo, N. Engl. J Med.,
328:1471-1478 (1993) and Lamping, J. Clin. Invest. 10]:2065-2071 (1998). In a series of
experiments, mice were pretreated with intraperitoneal injection of 0.1 and | mg/kg of -
compounds 81, 8p and 8}, 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 productlom 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

8j (0.1
mg/kg)

8j (1.0
mg/kg)

8p (0.1
mg/kg)

8p (1.0
mg/kg)

81(0.1
mg/kg)

81(1.0
mg/kg)

Vehicle
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TNF 3831.6 | 50388 |4470.0 |5090.8 |3714.6 |3509.8 |6994.0
(ng/ml) |+3852 |+377.1 |+1844 |£203.7 |+3009 |+3115 |+9044

All compounds markedly suppressed LPS induced TNF production when compared
to control. -

At high doses, LPS causes multiple organ dysfunction resembling of septic shock,
and ultimately death (in part because of the early release of TNF-alpha). Similarly, ina
model induced by cecal ligation and puncture (CLP), the live bacteria that.derive from the
intestinal flora induce systemic inflammation and shock. Agents that inhibit inflammatory
mediator production, PARS activation, and cell death in this model prevent mortality
induced by LPS or CLP. In experiments with Balb/c mice, injection of 100 mg/kg LPS
intraperitoneally caused desth in 50% of the animals over 24 h, whereas treatment of the
animals with 3 mg/kg/day of compound 81 reduced the mt.lotoxin-induoed mortality to 10% -
under the same experimental conditions. In response to CLP induced shock, compound 81 -
(3 mg/kg/day) caused a reduction in the mortality from 100% death to 60% death over 24
hours. .

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-cJisoquinoline Compounds have therapeutic effects in
various systemic and local inflammatory diseases, including the rejection of transplanted
organs, which entails both an inflammatory discase component and a reperfusion discase
component and, accordingly, are useful for treating or preventing an inflamnmatory disease
or a reperfusion discase.

¢: Effect of llustrative Indeno[1,2-clisoquinoline Compounds on in viivv 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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mesenteric artery was occluded for 45 min, followed by a reperfusion for 1 h. Following

the end of the reperfusion, gut permeability was measured with the FD4 method in evened
gut sacks (Liaudet et al; Shock 2000, 14(2):134-41). Ischemia-reperfusion increased the
permeability of the gut from 11 % 4 to 216 * 27 m/min/cm?, indicative of severe damage of
the reperfused gut. Treatment with Compound 81 (3 mg/kg i.v., injected 10 min. prior to
initiation of reperfusion) reduced the increase in the permeability of the gut by
approximately 73%, indicating a marked maintenance of the gut function. The ischemia-
reperfusion studies in the gut were associated with a 80% mortality over 12 hours, whereas
only 15% mortality was noted in the animals treated with 8L

In another set of experiments, the effect of Compound 8l in a rat model of middle
cerebral artery occlusion/reperfusion was assayed as described in Abdelkarim et al., /nt.J
Mol Med, 2001, 7(3):255-60. Ogclusion lasted for 2 hours, followed by reperfusion for 24
hours. Infarct size was quantified with tetrazolium staining. Compound 81 was
administered at 3 mg/kg/day in 3 divided intraperitoneally injected doses, the first dose
being administered 10 min. prior to the initiation of reperfusion. There was an
approximately 80% reduction in the degree of cortical necrosis and neuronal death in the
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 Indenof1,2-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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Indenof1,2-cJisoquinoline Compounds intraperitoneally (3 mg/kg) and 3 days later blood \X\
sugar levels were determined using a blood glucose meter. The data shown in Table 4
demonstrate that the illustrative Indeno[1,2-c]isoquinoline Compounds attenuate the
streptozotocin-induced onset of diabetes as they reduce the hyperglycemia.

Table 4. Reduction of streptozotocin (STZ) induced hyperglycemia by 3 mg/kg
intraperitoneal injection of the PARS inhibitor compounds 81, 8p and 8j in mice in
vivo

Basal STZ + Vehicle STZ + 8j STZ + 8p 8l
Glucose | 153+21 32013 253+ 24 264 £ 24 244 21
(mg/ml)

Accordingly, the lndeno[l,z-c]isoquilloline Compounds are useful for treating or
preventing diabetes or a diabetic complication.

The present invention is not to be limited in scope by the specific embodiments
disclosed in the examples which are intended as illustrations of a few aspects of the
invention and any embodiments that are functionally equivalent are within the scope of this
invention. 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 berein in their entirety.



O

WO 03/020700 PCT/US02/27585
What is claimed is:

| A compound of the formula

(1)

or a pharmaceutically acceptable hydrate or salt thereof,
wherein:

Ry;isNHorS;

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

X is -C(0)-, -CH;-, -CH(halo)-, -CH(OHYCH,),-, -CH(OH)-arylene-, -O-, -NH-,
-8- 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, carbacycle, -aryl, -NH,,
-alkylamino, -C(O)OH, -C(O)O(C,-C, alkyl), -OC(OXC,-C, alkyl), NO, or -A-B;

wherein A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -0C(0)-,
-C(0)0-, -CONH-, -CON(C,-C, alkyl)-, -NH-, -CH-, -8- 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-phe:nyl. 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, -beterocyclic amine, -C,-C,, alkyl, -C,-C,, alkenyl,

-C,-C,, alkynyl, -aryl, -benzyl, -alkylamido , -alkylcarboxy,
-C,-C atkylene-C(0)O-C,-C, alkyl or -C,-C, alkylene-OC(0)-C,-C, alkyl groups; and
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Z, and Z, are independently -H or -C,-C, alkyl, which is unsubstituted or L\.FY
substituted with one or more of -halo, -OH or -N(Z,XZ,), 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 hct:mcychc amine; or N, Z, and Z, are taken together to form ahetemcychc
amine.

2, A compound of the formula

(Tb)

or a pharmaceutically acceptable hydrate or salt thereof,
wherein:

Ryis O, NH or §;

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

X is -CH,-, -CH(halo)-, -<CH(OHXCH,),-, -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.

Ry, Ry, Ry Ry Ry, Ry, R, 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(OXC,-C, atkyl), NO, or -A-B;

wherein A is -80,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-,
-C(0)O-, -CONH-, -CON(C,-C, alkyl)-, -NH-, -CH,-, -S- or -C(8)-;

B is -C,-C,4 alkyl, -C,-C,q 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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-0-(C,-C; alkyl), -halo, -aliylhalo, -alkanol, -alkylamino, -hydroxy, -NO, -NH,
-aminoalkyl, -aminodialkyl, -heterocyclic amine, -C,-Cy, alkyl, -C;-C, alkenyl,
-C,-C,, alkymyl, -aryl, -benzyl, -alkylamido , -alkylcarboxy,
-C,-C; alkylene-C(0)0-C,-C; alkyt or -C,-C; alkylene-OC(0)-C,-C; alkyl groups; and

Z, and Z, arc independently -H or -C,-C,, alkyl, which is unsubstituted or -
substituted with one or more of -halo, -OH or -N(Z,XZ,), 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

3. A compound of the formula

or a pharmaceutically acceptable hydrate or salt thereof,
wherein:

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

R,, Ry, Ry 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(O)O(C,-C; alkyl), -OC(OXC,-C, alkyl), NO, or -A-B; wherein
at least one of R', R* and R" is ather than hydrogen;

A is -SO,-, -SO;NH-, -NHCO-, -NHCONH-, -O-, -CO-, -0C(0)-, -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, -alkytheterocycle, -arylamido, -C(O)OH,

-C(0)YO-(C,-C; alkyl), -C(0)O-phenyl or -NZ,Z,; and
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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,XZ,), 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.

4, The compound of claim 1, 2 or 3 wherein R, is O, and R, is hydrogen.

s: The compound of claim 1 wherein R, R;, Ry, R, R, R, Ry, and R, are
independently hydrogen, methyl, ethyi, halo, -NO,, hydroxy, methoxy, ethoxy, -NH,,
-aminoalkyl, -aminodialkyl or -A-B.

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

7. The compound of claim 6 wherein R,, R;, Ry, 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 R, 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 -S§O,-, -SO,NH- or -NHCO-.

15.  The compound of claim 10, wherein A is -SO,-, -SO,NH- or -NHCO-.

A
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16.  The compound of claim 1, wherein R, is -A-B and B is -C,-Calkyl, -heterocycle,

-C,-C, carbocycle, -aryl, -alkylamino, -alkanol or -alkylheterocycle.
17.  The compound of claim 16, wherein B is -C,-C, alkyl.

18.  The compound of claim 5, wherein A is -SO,- and B is -N2,Z,, and Z, and Z, are
independently hydrogen, or -C,-C, alkyl, unsubstituted or substituted with -halo,

-hydroxy or -NZ,Z,: wherein Z, and Z, are independently -hydrogen, -C,-C, alkyi,
unsubstituted or substituted with one or more of -halo, -hydroxy or -NH,, or wherein N, Z,
and Z,, taken together, form a heterocyclic amine.

19.  The compound of claim 18, wherein Z, and Z, are -(CH,),D; wherein n is an integer
ranging from 1-5, and D is hydrogen, hydroxy, heterocyclic amine or -NZ,Z,; wherein Z,
and Z, are independently hydrogen, methyl or ethyl.

20. The compound of claim 18, wherein B is a heterocycle, which 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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24. The compound of claim 18, wherein B is a heterocycle, unsubstituted or substituted

with methyl, ethyl or -alkanol.

25. The compound of claim 18, wherein Z, is hydrogen and Z, is {CH,), NZ,Z,, _
wherein n is 2 or 3, and Z, and Z, are independently methyl or ethyl, or, taken together,
NZ,Z, form a heterocyclic amine.

26. The compound of claim 1 wherein X is -C(0)-, -CH(OH)-, -CH(Br)-, -CH,- or
"CH(NR“R|’)' Whmin R" and R]: are hydl'ogen, 'C|'C’ alkyl, or NR.“RH, mkm logel.hel‘,
form a heterocycle.

27.  The compound of cleim 6 wherein X is -C(O)-, -CH(OH)-, -CH(Br)-, CH,-or
-CH(NR| |R|z)‘ wmin R" md Rn arc hydrom 'C|'C’ a-'-kyl. or NR"RID lﬂkﬂn wgem.
form a heterocycle.

28.  The compound of claim 8 wherein X is -C(0)-, -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(0)-, -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.

30. The compound of claim 10 wherein X is -C(0)-, -CH(OH)-, -CH(Br)-, -CH,-or
-CH(NR,,R,)- where_in R,; and R, are hydrogen, -C,-C, alkyl, or NR,,R,,, taken together,
form a heterocycle.

3. The ct;mpound 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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34,

35.

36.

37.

38.

39.

40.

41,

42,

43.

45.

47.

48.

49.

50.

The compound of claim 8 wherein X is -CH,-.

The compound of claim 9 wherein X is -C(O)-, -CH(OH)~, <CH(Br)- or -CH,-.
The compound of claim 9 wherein X is -CH,-.

The compound of claim 10 wherein X is -C(0O)-, <CH(OH)-, -CH(Br)- or -CH,-.
The compound of claim 10 wherein X is -CH,-.

The compound of claim 13 wherein X is -C(O)-, -CH(OH)-, -CH(Br)- or -CH,-.
The compound of ¢claim i3 wherein X is -CH,-.

The compound of claim 14 wherein X is -C(0)-, -<CH(OH)-, -CH(Br)- or -CH,-.
The compound of claim 14 wherein X is -CH,-.

The compound of claim 18 wherein X is -C(0)-, -CH(OH)-, -CH(Br)- or -CH,-.
The compound of claim 18 wherein X is -CH,-.

The compound of claim 19 wherein X is -C(O)-, -CH(OH)-, -CH(Br)- or -CH,-.
The compound of claim 19 wherein X is -CH,-.

The compound of claim 20 wherein X is -C(O)-, -CH(OH)-, -CH(Br)- or -CH,-.
The compound of claim 20 wherein X is -CH,-.

The compound of claim 21 wherein X is -C(0)-, -CH(OH)-, -CH(Br)- or -CH,-.

The compound of claim 21 wherein X is -CH,-.
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51. A compound of the formula -\7

(D
or a pharmaceutically acceptable hydrate or salt thereof,
wherein:
X is -CH,- or -O-;

R, and R, are independently -hydroges, -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 -S0,-, -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

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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54. The compound of claim 53, wherein Z, and Z, are independently hydrogen, or \-\
-C,-C, alkyl, unsubstituted or substituted with hydroxy or -NH,, or, taken together, NZ,Z, J)

form a heterocyclic amine.

55.  The compound of claim 54, wherein the heterocyclic amine is selected from the
group consisting of an unsubstituted piperidine, piperazine or morpholine group, or a
piperazine, pyrmrolidine or imidazole group which may be unsubstituted or substituted with
-N~(C,-C, alkyl) or -N-C(0)(C,-C; alkyl).

56. The compound of claim 53, wherein either NZ,Z, or NZ,Z, is a heterocycle,
unsubstituted or substituted with -C,-C, alkyl, -atkanol or -alkylamino.

57. A method for inhibiting poly(ADP)-ribose synthase activity in a cell, the method
comprising contacting said cell with 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 inhibit
poly (ADP)-ribose-synthase in said cell.

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. 111em9thodofclaim59,wheminsnidinﬂmmatorydiseaseisaninﬂunmatory
disease of a joint, a chronic inflammatory disease of the gum, an inflammatory bowel

disease, an inflammatory lung discase, an inflammatory disease of the central nervous
system, or an inflammatory disease of the eye.
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62.  The method of claim 59, wherein said inflammatory disease is gram-positive shock, s\
gram negative shock, hemorrhagic shock, anaphylactic shock, traumatic shock and
chemotherapeutic shock

63. A method for treating or preventing a reperfusion disease in a subject, the mel'l'!od
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 reperfusion disease.

64. The method of claim 63, wherein the reperfusion disease is myocardial infarction.
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 sait 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.
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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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3. [] ik regand to the protest againet payment of () additioml fe(s) nnder Rule 40.2, the spploet is ootified that:
] tho protest tngether with the decision thevecn has bem crasemitind to the Intertionsl Borems togother with the
applicant’s reqoest to forwand the taxis of both the protest and the decision thereon o the designated Offices.

[0 o deciskon has beon mads yet on the protsst; the spplicant will be satified s s0on s 2 decisicn is made.

Shortly after 15 memits from the priority date, the ixtermations]l appiication
spplicant wishes to avoid or postpane publication, & aotice of withdrawal of the interrationst spplisstion, or of the priarity disim, omet
roach e Etevmtional Buremn as provided in Bules 90 his.l snd 90 Mir.3, respectively, befors the compistion of the techoiol

Within 19 months from the priorty datn, but only in reepect of some designated Offices, & deomnd for internationa] prefiminecy
canmination pumt bo filed if the spplicant wishes to posipone the ety inio the netiom] phese st 30 menths fioe the piedity date
(in some Offices ovan Inter); ctherwios the applicant cmet, within 20 mesthe from the pricvity dete, pecform the prsstribed sty for

In reapect of ather deslgnated Offices, the tinw Limit of 30 momthe (or Later) will spply oven if mo domand is fled within 19 months.
Sev the Anoex to Form FCT/IR/S01 and, fior detalls shout the sppliesblo ti

will be poblished by the Interzetionsl Buresn. If e

tn, Office by Office, see the PCT Applicant’s Guide,

Nazme end sxiling address of the INA/US
Mail Siop FCT, Attn: ISA/TB

/
(TagEE_Brd—

Commimioner for Prterts
P.0. Bax 430
Aleandels, Virgicia 22313-U%0 308.0
Fomimils No. (703)%3-52% No. Ma0e0im
Form PCT/ISA/220 (Ageil 2002) (Ser notes o eccanpanying sheaf
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REFORT

(PCT Article 18 aad Rules 43 and 44)
rpmc— s fle refereace FURTHER Netification of Towsmiial of Insecastiona Soarch B
umzs-;:‘:w' mm &m-ﬂn_ﬂﬁ e
Inscroational application No. Insermations] filing dato (day/month/vear) Priodiy Dats
PCT/US02/2758S 30 Angost 2002 (30.08.2002) 31 Angast 2001 (31.08.2001)

Applicart
INOTEK PHARMACEUTICALS CORPORATION

This internations] search report has been prepared by this Imtermational Searching Antharity snd is trenamitted to the
applicant according to Article 18. A copy Is being transmitted to the International Buresn.

'I'llhhll:ﬂliﬂl.llﬂlmlmnhldlhnldz sheets.
It Is also accompanied by a copy of each prior art docoment cited in this repost.

1. Dashs of e Report
& With regard to the hmygmage, the internstional search v carried out on the basis of the international spplication i the
1sngnage in which it wes filed, unless othervdse indicated under this item.

D the international seerch was carried out on the basis of & tremiation of the internatioms] spplication fizrnished o this

Anthority (Role 23.1(b)). -
b Wit regard 1o any nucieetide sud/or smino acld sequence discinsed in the iatermations] spplication, e international
search was carriad out an the basis of the sequence listing: .

[]  contained in e intornetionsl application In written form.
fBlod together with the ingornaticusl application In crempter reaablo form.
farnished sbequently to this Authority In writien form.
farnished mibesquently o this Authorlty in compater readabls form.

-
D hmhhnﬂ%m“hupthhb
O]
L]
L]

the staternenst that the information recarded in compoter readable form Is identicsl to the written sequence Hating has
been furnished.

Certaln chalies were foomd umsearehable (3eo Box I).
Unlly of lnvention Is Incking (Ses Box II).

;
{
:

fhe text is spproved as submitted by the spplicant.
the text has been established by this Anthority i read ss follows:

5. With regard to the sbstract,
the text is spproved as submitied by the spplican.

the text has'been established, according 1o Rule 38.2(b), by this Authority as it appesrs in Box IT. The spplicent
m.@ﬂunﬂhhhdﬂhd&hﬂmﬂnﬁ““mwﬁ

Antherity

6. ‘Tho figare of the drawiags to be published with the abstract is Figmre No.
as suggested by the spplicent. I:l None of the figores
becmuse the applicant failed to suggest a figire.

becanse this fignre better characterizes the invention.

Form PCT/ISA/210 (first sheet) (July 199%)
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INTERNATIONAL SEARCH REPORT International spplication No.

PCT/USM/27585
A.  CLASSIFICATION OF SUBJECT MATTER
IPC(D) :  AS1K 31/438, 31/00; CO7D 221/18

UsCL : SN, mswmm.’m

Minipamn documentation searched (classification system followed by clamsification symbols)
U.5. : 51472328, 226.5, 253, 285, 209, 372

Documentation searched other than mininam docmentation to the axtent that such docomends are included in the flolds searched

Hectronlc data base consulted daring the international scarch (name of data base and, where pacticahie, search terms used)
STN-CAFLUS, REGISTRY, PCTFULL, USPATFULL

C. DOCUMENTS CONSIIERED TO BE RELEVANT

Category ¢ Citation of document, wllhlnﬁ:ﬂm.vlﬂ'emh dhr&nﬂpﬂp Relovent to claim No,
Y U!S,ﬂ?ﬁlAmud)ulmlmmm 1997), Mln.dmnl- 1-73
2, claims 1-5.
Y US 5,260,316 A (VAN DUZER et al.) 09 November 1993 (09.11.1993), shatract, column 173
1-2, ciabms 1-21.
Y UN 5,079,246 A (PORBES et al.) 07 Jammary 1992 (07.01.1992), abstract, colopn 9-10, 1-73
claims 1-18.
Y WO 99/11649 (GUILFORD PHARMACEUTICALS INC.) 1] March 1999 (11.03.1999), 1-73

abstract, pages 11-12 and 35-67, claims 1-171.

D Further docunseris are listed in the centingmtion of Bax C. D Ses pateryt family annex.

. Spedial caingreies of clind dooanenis: - latny dovenent gublichad afier the Internatlops] filleg date or eallty
. dinte. orud st 1 oonflict with e applisation bes chisd to wndestend the
A" decament dnfiuing the puarsl stuis of he mxt wikch b 2ot oomaldarsd 1o e yrinaipls or theory oniveiying the levestion
of partionier rdswsnce
-_ eommers of particeniar relevamny; the dsined lovetion consct In
*“B"  oadier application or pateet poblished au or afier the internafionsl filieg das ccnsidered nowl or casaot be camldered to levelve = Jrvessive snp
win the dosamnent ls talom sloe
“L" desument widich may throw dosits ou priorily claln(s) o which ks cked
outabiish the pubificarica detn of mother ciitstion or otier special e O - st of particaier relsvence; the chsined lnwation oot I
] comliered w0 lnvolve sa levntive siop whas the docapas b
cxbined with e or mawe ather moch docnonts, ek scoabietion
0" docament refirving to m ool disclosre, we, axidbitim or ofher mams balng cbrvios 1o & parnen skiliod In e art
" dEnas o the Inlenationsl dats ut lniur thes the """ doouresl marsher of the ssns
-,.-H-lph- flling puiont Semlly

Date of the actsl completion of the internationa] search
12 Augast 2003 (12.08.2003)

Name and mailing address of the ISA/US
Mail Sinp PCT, Atin: ISA/US
Cenumissioney for Patents
PO. Box 1450
Alennirls, Virginis 27313-1450

Facsimile No. (703)303-3230

Farm FCT/ISA/210 (sscond sheet) (July 1998)
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NOTES TO FORM PCTNSA/120

Mh-anmuguuhummnmmuﬂqdm*m 1. The
Nangs af¢ based on e requrements of the Paten Cooperabon Trealy and of the Reguistions snd the
Instrecvions wader that Treaty. [ncase of discrepancy bevwoes thne Notcs and thoge the intior am applicable.
For maee denailed afommatson, so shio the PCT Applicant” lMlﬂ.ﬂlﬂ‘m

In these “Anich”, “Rsic" ead “Soction” refer ' the provisions of e PCT, the PCT
- Motea, ) y oV Regulstions and e FCT

Jh-m“-“w- .-hﬁdh
e amundnd ] J
e raene
Whai parts of the internstisge] application ssay be amended ¥
Thecains enly.

Wion ? - Withia 2 maadhs oo thn it of tmmmlind of the ntemmutansh gt o 6 s s =
I'l-'" — -':.-.--.-:""2" = n—'—nnu' 'q_-'“.n-
s St bt befese e complstion of Ge ﬂ_hﬂ#
Whare ot 0 Bile the amendmants 7
The asmadmens may caly be Sisd wih the Internations) Burcan snd st with the waniviag Office or the
Imtcosstions) Searching Asthority (Ruls 46.2).

Whenn & demend for bemstioss] peiisinery cosminstion bae bemvis (Ded, sec balow.

Bow? ?.m-unaﬂld_wdﬁa--mﬁcw-ﬁghnd

A topinsamayt chest _.-ﬂhnandhd-“-_dn—-u

Al = clslms apposring ou & spisormest shert mast bs sumbered in Arshic sumersk. Whese a claim s

:ﬂunﬂldh*ﬂ-nq—n‘. hﬂ-‘hl’-d-lll“.’-

What decupents musi/may accompany the apendments ?
Latier (Section 285(h)):
The smondeent etet be submicted with & lener.
The beilier will nct be published with the iosernstionsl epplecatson and the smended claims, 2 ahoubd aot be
coslsunded with the "Shtcannt wnder Asude 1% 1) (sct below, nnder "Sttomens sader Asticie 19¢1)7)-

- The leser et inddicate the dicsamors Detwees the clams as filod aad e dasns aa smended. I s,
pardcuiar, Hm-mwﬂ-ﬂﬂnmm‘-h“w“ﬂ
et plencal indiCEBOBS CODSETRINE MCVEN| Cauns may be groupsd), whenke

(1) e ciavm u uachanged:
{u) e clarm o cmpcxtled;
) e caumn B MW,
vy the claum replaces one or more Sarzs as fued.
tv) e coum 1t e result of Be dovinioe cf w asun as fucd. .

Notes 1 Form PCTASASLID (fient sheet) (huly 1992)
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~OTES TO FORM PCT/ISA/210 (continued)

Thr lellowing cuampla lllvitraie the manser ln which smcadments mwil be explained i the
sceompanylag letter:

. (Wher sngianily theve wase 48 cloims and after umendment of some claims these ase 51
“Cleims 190 29, 31, 32, M4, ul‘lu‘luﬂlﬂnl—“ﬁ-hdqﬁe“—h
chiums 30, 33 and 36 wnchanged: aew clsims 49 1o 51 added.”

3 there 13 claums send after emsendment of all clawns thers arx 11
"“"'-a._‘.'ﬂ"..._'i','—u"a.:..u s e are 1k

3 (\Vh- thas wes ud—‘u—huc-'immld_ﬂhﬂ‘-'

Cll-uu-un-h-'t 13 catunlied; mew cluims 13, 16 ant 17 added.” or
“Caims 7w 1) conselled; -vdlhl.i.lidlhﬂd; l.* clain wacheaged.”

4 “Hd*m

e T e

“Stademsant wnder Articls 191" (Rals 46.4)

The smcadmente acommpanled the amenduents ind indicating any bmpect
H-lm-—-,uqhhu-zm-lh (M-lh-?ﬁ*

The sutamant will be published with the imeuatiosal spplicmios end the aneaded claime.

m_“hunuuﬁﬂ-ﬂlhm-l“b*

Iﬂ-hﬂﬂd“-*hh_‘

s Blod and s amendad, l-hﬂ-|=ﬂd- “-ﬂ.._.
pelshily by ming @ vands "Tutsmait

lﬂ-‘ #—-&w-mchﬁ—dn
q-r-rh: {a soumsction with an emendment of

In whet laaguage ?
m—_-‘“':mh:&':::_'“:'*:_
ul;Lpgn ot Frach; otherwine, it s be in English or ot the cholos of the applicaat.

Canseguencs if 0 damend for lntaruaiiousl preliminery sxamination bas alrendy been Hied ¥

lﬁ_uh_d“-y-h-nﬂumﬂ.l:rhh_‘ﬂ —ﬂ:
almady born misminnd, e spplicant st prefembly, ame Cliag the amandeanty

of mch i
_-(m‘.&mm , omendments wih he lucmationsl Prellmbey Examining

Contequencs with regard is tressistion of the intsrustionsl spplicatien for entry ints the national phase ?

The appl. or's sttentions & draws 10 the [act What, whae upoa im0 the natoual phase, s tramalstion of the

clains as amended under Asucle 19 may have 10 be furmishod to e dengoatod/elocied OfGors, instesd of, or
s sddition W, the traoelancs of the claims s filed.

atzﬂ'nlmmqlh requrtaenis of sach dess gated/elecind Ofior, sot Valume Mof the PCT Applicant’s

Notes o Form PCT.ISAL0 (somond abeer) (July 1997)
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PATENT COOPERATIONTREATY

From the ' ¢ L2 a0 2003

INTERNATIONAL FRELIMINARY EXAMINING AUTHORITY

ANTHONY M. ms%%m e T A
PENNIE & EDMONDS LLP NOTIFICATION OF RECEIPT
1155 AVNEUE OF THE AMERICAS
NEW YORK, NEW YORK 10036

(PCT Rulea 59.3(c) st 61.1(b), first sentenca
sd Administrative Instructions, Section 601(s))

T PC'A . P I,'.'.::':‘::' s

pecornaitg. 95 SEP 2003

Applicant’s or agent’s file refhrence IMPORTANT NOTIFICATION

11078-25-228
tnternstional apptication No. Intrrmational fling dute (dyvinordviear) Priority date deyhasaviyser)
PCTAJS02/27585 . 30 Aug 2002 31 Aug 2001

Applicant
INOTEK PHARMACEUTICALS CORPORATION

1. Theapplicent is herchy notified that this Intermational Proliminery Examining Authority considers the following date as the dels
af roceipt of the demend for intemational preliminsry cxaminstion of the International spplication:

2 That deto of receipt ix:
El the actoal dete of recelpt of the dexmnd by this Autharity (Ruls 61.1(b)).
|:| the actus] date of receipt of the demand on bebalf of this Anthority (Rula 59.3(¢)).

[] the detc on which this Authartty has, in raponse 1o the fvitstion & comoct dafkcts In the demand (Form
PCT/IPEA/404), recaived the requirad corrections.

3. [] ATTENTION: That dete of receipt is AFTER the crpiration of 19 manths fior the priorky date. Consequently, the
clection(s) made in the detnand does (do) not heve the effect of postponing the aniry into the astional phags until 30 months
from the pricvity date (or leter in some Offices) (Article 39(1)). Therefire, the acts for entry bnin the aational phase must
be performed within 20 months from e priority date (or later In some Offices) (Article 22). For desils, sce the PCT
Applicant's Guids, Volusse 1L

[] afapmiicasie) This nosification confiems the infirmation given by telephone, Sacatnllc tranamiseion or bn person an:

4. Only where parsgraph 3 appiics, & copy of this notification has been szt to the brternational Brcan,

Name snd mailing sddress of the IPEA/ Authorized officar

Mail Stop PCT, Camenissioner for Patents alerie Jackson

P.O. Box 1450, Alexandria, VA 22313-1450 \{ J

PacsinsileNo. 703-305-1230 Telephone No. 703-305-3756

Form PCTAPEA/AIZ (July 1998)
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DERIVADOS DE INDENO [1, 2-C] ISOQUINOLINA Y METODOS PARA
USAR LOS MISMOS.

Esta solicitud es una continuacién en parte de la
solicitud U.S. 09/944,524, presentada el 31 de agosto de

2001, que es aqui incorporada completamente como

referencia.
1. Campo de la invencién

Esta invencién se relaciona con compuestos de indeno
[1,2-c] isoquinolina; y métodos para tratar o prevenir

enfermedades inflamatorias o una enfermedad reperfusién.

2. Antecedentas da la invencién

Las enfermedades inflamatorias, como la artritis,
colitis, y 1la diabetes auto inmune, se manifiestan
tipicamente como desérdenes diferentes de aquellos
asociadcs con 1las enfermedades de reperfusién, por
ejemplo, apoplejias y ataques de cardiacos, y se puede
manifestar clinicamente como entidades diferentes.

Sin embargo, pueden haber mecanismos subyacentes comunes
entre estos dos tipos de desérdenes. En particular, las
enfermedades inflamatorias y 1las enfermedades de
reperfusiébn pueden inducir la sintesis de citoguina
proinflamatoria y chemoquina, que a su vez, resultan en
la produccién de radicales libres citotéxicos como éxido
nitrico y stGper ¢éxido. NO y sdper 6xido pueden
reaccionar para formar peroxinitrito (ONOO"))Szabdé et
al, SOC 6:79-88, 1996).
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La necrosis celular inducida pro ONOO™ que se observa en
enfermedades inflamatorias y en enfermedades de
reperfusién involucra la activacién de la enzima nuclear
poli (ADP~-ribosa) -sitetasa (PARS). Se piensa que la
activacidén del PARS es un paso importante en la muerte
celular observada en enfermedades inflamatorias y de
reperfusién (Szabé et al, Trends Pharmacol. Sci.
19:28798, 1998).

Se han descrito un ntmero de inhibidores de PARS en la
técnica. Ver, por ejemplo, Banasik et al,. J. Biol.
Chem, 167:156978, 1992, y Banasik et al., Mol. Cell
Biochem., 138:18597, 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 et al.., Nature Medicine, 7:108-
113,2001. Los efectos adversos de asociados a
inhibidores de PARS han sido discutidos en Milan et al,
Science, 223:589-591,1984.

Derivados de Indeno[l,2-c]lisoquinolina han sido
previamente discutidos en la técnica. Por ejemplo,
Inhibidores citotéxicos no-campotecina topoisomerasa,
han sido reportados en Cushman et al., J. Med. Chen.
43:3688-3698,2000 y Cushman et al., J. Med. Chem.
42:446-57, 1999; 1Indeno[l,2-clisoquinoclinas se han
reportado como agentes antineopldsicos en Cushman et
al., WO 93/05023.
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La sintesis de derivados de Indeno[l,2-c]isoquinolina ha
sido reportada. Por ejemplo, ver Wawzonek et al., Org.
Prep. Proc. Int. 14:163-8, 1982; Wawzonek et al., Can.
J. Chem. 59:2833, 1981; Andoi et al., Bull. Chem. Soc.
Japan, 47:1014-17, 1974; Dusemund et al., Arch. Pharm.
(Weinheim), Ger.), 3 17:381-2, 1984; y Lal et al.,
Indian J. Chem., Sect. B, 38B:33-39, 1999.

Sin embargo, ha permanecido la necesidad de encontrar
compuestos Gtiles para tratamiento o 1la prevencién
enfermedades inflamatorias o enfermedades de

reperfusién.

La cita de cualquier referencia en esta seccién de esta
aplicacién, no significa admitir que dichas referencias

corresponden arte previo.

3. Resumen de la invencién.

Esta invencién se basa en parte en el descubrimiento de
nuevos derivados tetraciclicos de benzamida y sus
efectos demostrados en el tratamiento de inflamacién,
muerte celular y en el tratamiento de apoplejias

enfermedades de reperfusién.

De acuerdo a lo anterior, un aspecto de la invencién
incluye un compuesto de fédrmula I, férmula Ia, férmula
Ib, fé6rmula II o férmula 111, o] una sal
farmacéuticamente aceptable de los mismos (un "compuesto

de indeno [1,2-c] isoquinolina "), como un se propone a
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continuacién en 1la descripciétn detallada de 1a

invencién.

La invencién también provee un método para tratar o
prevenir una enfermedad inflamatoria o una enfermedad de
reperfusién en un sujeto, comprendiendo la
administracién a un sujeto con necesidad de dicho
tratamiento una cantidad efectiva de un compuesto indeno

[1,2-¢] isoquinolina.

En un aspecto adicional, la invencién también incluye un
método para producir un compuesto indeno [1,2-c]

isoquinolina.

an
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Los compuestos de indeno [1,2-c] isoquinolina, pueden
ser usados para prevenir una variedad de condiciones
enfermedades como la enfermedad inflamatoria o 1la
enfermedad de reperfusién, sin limitarse a éstas.

La invencién también incluye una composicién
farmacéutica que comprende una cantidad efectiva de un
compuesto de indeno [1l,2-c] isoquinolina y un vehiculo
farmacéuticamente aceptado. La composicién es Gtil para
tratar o prevenir una enfermedad inflamatoria o una
enfermedad de reperfusién. La invencién también incluye
un compuesto de indeno (1,2-c] isoquinolina provisto
como un profarmaco - farmacéuticamente aceptable, una sal
hidratada, como una sal farmacéuticamente aceptable, o

mezclas de los mismos.

Los detalles de la invencién se proponen a continuacién
en la descripcién siqguiente. Aunque cualquier método y
material similar o equivalente a los aqui escritos
pueden ser usados en la practica o los ensayos de la
presente invencién, ahora se describirdn métodos vy
materiales ilustrativos. Otras caracteristicas, objetos

y ventajas de la invencién resultaran aparentes en la
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descripcién y en 1a; reivindicaciones. En la descripcién
y en las reivindicaciones las formas singulares también
incluyen las formas plurales a menos que el contexto lo
dictamine de otra forma. A menos que se defina de otra
forma, todos los términos técnicos y cientificos usados
aqui, tienen el mismo significado cominmente entendido
por una persona versada en la materia a la que esta
invencién pertenece. Todas las patentes y publicaciones
citadas en esta descripciébn se incorporan a manera de

referencia.
4. Descripcién detallada de la invencién.

La presente invencién provee una nueva clase de
compuestos indeno [1,2-c] isoquinolinas, de acuerdo a la
férmula I, férmula Ia, férmula Ib, férmula II, fédrmula
ITI, como se ilustra abajo:

Y sales farmacéuticamente aceptables e hidratos del

mismo,

Donde:
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Rs es O, NH o S;

R¢ @3 -H o alquil C;~Cs;

X es-C(0)-, —-CHz, -CH(halo)-, -CH(OH) (CHz)n, —-CH(OH)-
arileno-, -0-, -NH-, -S5-, o -CH(NR1iR;z2), donde n es un

entero de 0-5;

Ri1 ¥ Ri2 son independientemente -hidrégeno o alquil-
C1-Cq, © N, Ri1 ¥ R;2 se toman ijuntos para formar una

amina heterociclica;

Ri; Ra, R3;, Ry; Ry, Rs; Rg ¥ Rjp son independientemente
-hidrégeno, -halo, -hidroxi, -0O-alquil (C;-Cs), alquil-C;-
Cio, -—haloalquil, alquenil-C;-Cp, carbociclo-Ci3.Cs, =
arilo, - NHz, -alquilamino, -C{(O)OH, -C(0)O(alquil C,;-
Cs), -0C(0O) (alquil C;~Cs), NO; o —-A-B; donde A es -50,., -
SOzNH-, -NHCO-, -NHCONH-, -0-, -CO-. -0C{(0)-, -C{(O0)O-, -
CONH-, -CON{(alquil C;-C4), -NH-, -CHz2-, -S- o -C(S)-;

B es alquil-C;-Cjp, alquenil-C;-C,g9, - heterociclo,
carbociclo-C;-Cy, - arilo, -N2,2,, alquilamino,
aminodialquil, alquilheterociclo, arilamido, -C(O)OH, -
C(0)0-{alquil C;-Cs) o -C(0)O- fenil, cualquiera de los
cuales estd sin sustituir o sustituido con uno © mas

grupos -0-(alquil C;-Cs}, - halo, haloalquil, alcanol,

alquilamino, hidroxi, -NO3, -NH2, alquilamino,
aminodialquil, amina heterociclica, alquil-C;-Ciq,
alquenil-C3-Cyp, alquinil-C;—Cjo, arilo, bencil,
alquilamido, alquilcarboxi, alquileno~Cy-Cs=C (O) O~

alquil-C;-Cs o algquileno~C;-Cs-0C(0) alquil -C;-Cs; ¥y

2, ¥y 2; son independientemente -H o alquil-C,;-C;y, que

estdn no sustituidos o sustituidos con uno o mds - halo,
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-OH o -N(23) (24), donde 23 y 2Z; son independientemente -
H, alquil-C;-Cs, que estdn no sustituidos o sustituidos
con uno © mas - halo, hidroxi o -NHz; o N, Z3 y Z,
tomados juntos forman una amina heterociclica sustituida

o no sustituida; o N, 2; y Z; tomados juntos forman una

amina heterociclica.

La invencién también se refiere a compuestos de férmula
(Ia):

(1a)
Y sales farmacéuticamente aceptables e hidratos del
mismo,
Donde:

R; es NH o S;

R¢ es -H o alquil-C,-Cy;

X es -C(0)-, -CH2, -CH- halo, -CH(OH) (CH2)p-, -
CH(OH)- arileno, -0-, -NH-, -S-, o —-CH(NR;iR;2)-, donde n

es un entero de 0 a 5;

Ri1 Yy Riz son independientemente - hidrégeno o
alquil-C;-Cy, © N, Ri; y Ri2 se toman juntos para formar

una amina heterociclica;
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Ri, R2; Ra, Re; Ry, Rp, Re Y Ryp son independientemente
-hidrégeno, -halo, -hidroxi, -0O-alquil ({(C;-Cs), alquil-C;.
Ci0, -haloalquil, algquenil-C,-C;p, carbociclo-C3-Cg, -~
arilo, - NH;, =-alquilamino, -C(O)OH, -C(0)O(alquil C;-
Cs), -0C(0O) (alquil C,-Cs), NO; o —A-B; donde A es -SQO;-, -
SOaNH-, -NHCO-, -NHCONH-, -0-, -CO-. -0C(O)-, -C{O)O-, -
CONH-, -CON{(alquil C;~-Cy), -NH-, -CHz-, -8- o -C(S)-;

B es alquil-C;-Cyp, alquenil-C;-C;y, - heterociclo,
carbociclo-C3_Cg, - arilo, -NZ,2,, alquilamino,
aminodialquil, alquilheterociclo, arilamido, -C(O)OH, -
C(0)0-(alquil C;-Cs) o -C(0)O- fenil, cualquiera de los
cuales estd sin sustituir o sustituido con uno o mas

grupos =-0-(alquil ¢;~Cs), - halo, haloalquil, alcanol,

alquilamino, hidroxi, =NO,, -NH3, alquilamino,
aminodialquil, amina heterociclica, alquil-C;-Cjp,
alquenil-C;—Cjo, alquinil-Cz-Cig, arilo, bencil,
alquilamido, alquilcarboxi, alquileno-C;-Cs-C(0)0O-

alquil-C;-Cs o alquileno-C;-Cs-0C(0) alquil -C;-Cs; y

21 y 2 son independientemente -H o alquil-C,-C;p, que
estin no sustituidos o sustituidos con uno o mas - halo,
-OH o -N(Z3) (24), donde Z3 y Z; son independientemente -
H, alquil-C;-Cs, que estdn no sustituidos o sustituidos
con uno ¢ mAs - halo, hidroxi o -NH2; o N, 23 y 24
tomados juntos forman una amina heterociclica sustituida
o no sustituida; o N, Z; y Z; tomados juntos forman una

amina heterociclica.

En una modalidad,A es -SO:-.



En otra modalidad Ri, Rz, R3, Ry, Rz, Re, Rg ¥ Rjp son
independientemente arilalquil.

En otras modalidades ilustrativas R®* y X, en un

compuesto de férmula Ia, son como sSe proponen Ccomo a
continuacién:

X
-C(0)

ZIEIE|IZ|Z|E|Z|E||E R
:
%
g

@ fw|w|ow|p
:

:

-CHNR"R")-

la invencién también se relaciona con compuestos de
férmula Ib:

10
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y sales e hidratos farmacéuticamente aceptables de

éstos.

Donde:
Rs es O, NH o S;
R¢ es -H ¢ alquil-C;-Cy4;

X es CHz-, -CH(halo), -CH(OH) (CH2),—- arileno-, -0-, -

NH-, -S-, o =-CH(NR;;R;2)-, donde n es un entero de 0 a 5;

Rir ¥ Rjz son independientemente - hidrégeno, alquil-
C1-Cs, © N, Rj; Yy Rj2 se toman juntos para formar una

amina heterociclica.

Ri, Rz, Ri, Ry, R, Rg;, R ¥ Ryp son independientemente
=hidrégeno, =-halo, =-hidroxi, =-0O-alquil (C;-Cs), alquil-C;.
Cio, -haloalquil, algquenil-C;-C;g, carbociclo-C3.Cs, -
arilo, - NHz;, =-alquilamino, -C(O)OH, -C(0)O(alquil C;-
Cs), -0C(0) (alquil C;-Cs), NOz o —A-B; donde A es -S0;., -
SONH-, -NHCO-, -NHCONH-, -0-, -CO-. -0C(0)-, -C(0)O-, -
CONH-, -CON(alquil C;~C4), -NH-, -CHy—, -5- o -C(S)-:

11
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B es alquil-C;-Ci;p, alquenil-C,-Cjy, - heterociclo,
carbociclo-C;3.-Cy, - arilo, -N2Z2:23, alquilamino,
aminodialquil, alquilheterociclo, arilamido, -C(O)OH, -
C(0)0-(alquil C;~Cs) o -C(0)0- fenil, cualquiera de los
cuales estd sin sustituir o sustituido con uno © mas

grupos -0-(alquil C;-Cs), - halo, haloalquil, alcanol,

alquilamino, hidroxi, =NO,, -NHj3, alquilamino,
aminodialquil, amina heterociclica, alquil-C,-Cyo,
alquenil-C;-C;g, alquinil-Cz-Cjp, arilo, bencil,
alquilamido, alquilcarboxi, alquileno-C;-Cs-C(0)O-

alquil-C;-Cs o alquileno-C;-Cs-OC(0) alquil -C;-Cs; ¥y

2, y Z; son independientemente -H o alquil-C;-Cjp, que
estdn no sustituidos o sustituidos con uno o mds - halo,
-0OH o -N(Z3) {Z24), donde 23 y Z; son independientemente -
H, alquil-C;-Cs, que estdn no sustituidos o sustituidos
con uno o mas - halo, hidroxi o -NHz; o N, Z3 y 2,
tomados juntos forman una amina heterociclica sustituida

o no sustituida; o N, Z; y Z; tomados juntos forman una
amina heterociclica.

En una modalidad, A es -S0;-.

en otra modalidad R;, Rz, Ri, Ra;, R7, Ry, Rg ¥ Ryp son

independientemente arilalquil.
En otras modalidades ilustrativas R®> y X, en un

compuesto de f6rmula Ib, son como se proponen como a

continuacién:

12
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-CH(NR'R"?)-
La invencién también se relaciona con compuestos de
férmula II:

s ()
Y sales e hidratos farmacéuticamente aceptables de
éstos.

10 Donde:

Rs es H, alquil- C;-C4;
Ri, Rz, R3, R4, Ry, Rg, Rg Y Rig son independientemente
-hidrégeno, -halo, -hidroxi, -O-alquil (C,-Cs), alquil-C;-
Cio, -haloalquil, alquenil-C;-C;3, carbociclo-C3-Cs, -
15 arilo, - NH;, -alquilamino, -C(O)OH, =-C(0)O(alquil C;-

13
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Cs), -0C({0) (alquil C;-Cs), NO2 o —A-B; donde al menos uno
de R; vy Ry es diferente de hidrégeno;

A es -50y3., -SO;NH-, -NHCO-, -NHCONH-, -0-, -CO-, -
oCc({0)-, -C(0)O-, -CONH-, -CON(alquil C;-C4), -NH-, -CHz-,
-5- o -C{S)-;

B es alquil-C;-C;p, alquenil-C,-C;p, - heterociclo,
carbociclo-C3.Cs, —arilo, NHz, alquilamino, aminodialquil,
alquilheterociclo, arilamido, -C(O)OH, -C(0)O-{alquil
C1-Cs) o —C(0)O- fenil, o —-NZ:Zz; ¥y

Z, y 22 son independientemente -H o alquil-C;-C,p, que
estadn no sustituidos o sustituidos con uno o mads - halo,
-OH o0 -N(Z3) (Z4), donde Z3; y Z; son independientemente -
H, alquil-C;-Cs, qué estdn no sustituidos o sustituidos
con uno o mAs - halo, hidroxi o -NHz; o N, Zy y 2Z4
tomados juntos forman una amina heterociclica sustituida
o no sustituida; o N, Z; y Z; tomados juntos forman una

amina heterociclica.
En una modalidad, B es una amina heterociclica
en otra modalidad, B es arilalquil

La invencién también se relaciona con compuestos de
férmula III:

14
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Y sales e hidratos farmacéuticamente aceptables de

éstos.

Donde:
X es -CHy—- o —-0-;

Rz ¥ R3 son independientemente - hidrégeno, halo, -
haloalquil, hidroxi, -0-(alquil-C;-Cs), alquil-C;-C,;, -
NOz, -NH;, -CONHz, -C(O)OH, -0C(Q0)-alquil-C;-Cs, o -C(0O)0O-
alquil-C,-Cs;

Rs Y Ry son independientemente -hidrégenoc y A-B;

A es -502—-, SONH- o NHCO-; and

B es alquil-C;-C;, -NZ,2;, -heterociclo o alquilamino,
cada uno no sustituido o sustituido por uno o més -
alcanol, - alquilamino, - aminoalquil, -aminodialquil, o

- heterociclo, cada uno no sustituido o sustituido con -
alquil-C,-Cyjp 0 — alcanol; y

15
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2, y Z; son independientemente — hidrégeno o alquil-
C1-Cs, que estdn no sustituidos o sustituidos con uno o
més -  hidroxi o -N23Z,, donde 23 y 24 son
independientemente -H, alquil-C;-C3, que estidn no
sustituidos o sustituidos con unc o ma&s hidroxi o —-NHz,
o N, 23 y 24 tomados juntos forman wuna amina
heterociclica sustituida o no sustituida; o N, 2, y Z;

tomados juntos forman una amina heterociclica.

En una modalidad, -X- es —CHa-.

En otra modalidad, -X- es -0-.

En otra modalidad, Rg es hidrégeno y Re es A-B.

En otra modalidad, Rg es —-A-B y Ry es hidrégeno.

En una modalidad, cada Ry es hidrégeno y Ry es -A-B.
0 Rs es —A-B- y Ry es hidrégeno.

En una modalidad, Rj, R¢ Y Ry son hidrégeno y R; es -
A-B, donde A es -NHC(O)-,

en otra modalidad, Rz, Rg ¥ Ry son hidrbégeno y R; es
-A-B, donde A es -NHC(O)-,

ain en otra modalidad, Rz, Ri y Rs son hidrégeno y Ry
es —-A~-B, donde A es -50;- o —SO;NH.

4.1. DEFINICIONES

“alquil-C;-C3” se .refiere a una cadena lineal o
ramificada saturada de hidrocarburo que contiene 1 a 3
dtomos de carbono. Ejemplos de alquil-C;-C; incluyen,
pero no estidn limitados a metil, etil, propil e

isopropil.

*alquil-C,-C,” 8e refiere a una cadena 1lineal o

ramificada saturada de hidrocarburo que contiene 1 a 4

16
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dtomos de carbono. Ejemplos de alquil-C;-C; incluyen,
pero no estdn limitados a metil, etil, propil, butil,

iscopropil, isobutil, sec-butil, ter-butili.

“alquil-C;-Cs” se refiere a una cadena lineal o
ramificada saturada de hidrocarburo que contiene 1 a 5
dtomos de carbono. Ejemplos de alquil-C;-Cs incluyen,
pero no estan limitados a metil, etil, propil, butil,
pentil, isopropil, isobutil, sec-butil, ter-butil,

isopentil y neopentil.

“alquil-C;-C¢” se refiere a una «cadena lineal o
ramificada saturada de hidrocarburo que contiene 1 a 8
dtomos de carbono. Ejemplos de alquil-C;-Cy incluyen,
pero no estidn limitados a metil, etil, propil, butil,
pentil, hexil, heptil, octil, isopropil, isobutil, sec-
butil, ter-butil, isopentil, neopentil, isochexil,

isoheptil e isooctil.

“*alquil-C;-Cs” se refiere a wuna cadena lineal o
ramificada saturada de hidrocarburo que contiene 1 a 9
dtomos de carbono. Ejemplos de alquil-C;-Cs incluyen,
pero no estan limitados a metil, etil, propil, butil,
pentil, hexil, heptil, octil, nonil, isopropil,
isobutil, sec-butil, ter-butil, isopentil, neopentil,

isohexil, isoheptil, isococtil e isononil.

*alquil-C;-C;0” se refiere a wuna cadena lineal o
ramificada saturada de hidrocarburo que contiene 1 a 10
dtomos de carbono. Ejemplos de alquil-C;-Cj;p incluyen,
pero no estdn limitados a metil, etil, propil, butil,

pentil, hexil, heptil, octil, nonil, decil, isopropil,
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isobutil, sec-butil, ter-butil, isopentil, neopentil,

isohexil, isoheptil} isooctil, isononil e isodecil.

“alquenil-C;-C1p3” se refiere a una cadena lineal o
ramificada saturada de hidrocarburo que contiene 2 a 10
dtomos de carbono y al menos un doble enlace. Ejemplos
de alquenil~C»—C;p incluyen, pero no estéan limitados a
etileno, propileno, l-butileno, 2-butileno, isobutileno,
sec-butileno, l-penteno, 2-penteno, isopenteno, 1~
hexeno, 2-hexeno, 3-hexenc, isohexeno, 1l-hepteno, 2-
hepteno, 3-hepteno, 1l-octeno, 2-octeno, 3-octeno, 4-
octeno, 1l-noneno, ., 2-ncneno, 3-noneno, 4-noneno, 1-

deceno, 2-deceno, 3-deceno, 4-deceno y 5-deceno.

“*alquinil-C;-C,p” se refiere a wuna cadena lineal o
ramificada saturada de hidrocarburo que contiene 2 a 10
dtomos de carbono y al menos un triple enlace. Ejemplos
de alquinil-Cz-Cj;p incluyen, pero no estan limitados a
acetileno, propino, l-butino, 2-butino, isobutino, sec-
butino, l-pentino, 2-pentino, isopentino, 1l-hexino, 2-
hexino, 3-hexino, isohexino, 2-heptino, 3-heptino, 1-
octino, 2-octino, 3-octino, 4-octino, 1l-nonino, 2-
nonino, 3-nonino, - 4-nonino, 1l-decino, 2-decino, 3-

decino, 4-decino y 5-decino.

“alquileno-C;-C4” se refiere a un grupo alquil-C;-Cy en
el que uno de los grupos de &tomos de hidrégeno del
alquil-C;-C; ha sido reemplazado por un enlace. Ejemplos
de un alquileno-C;~C4 incluyen -CHz-, —CH2CH;—-, -
CH2CHaCHz~ y —CHaCHCH2CHa—.

18
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Yalquileno-C;-Cs” se refiere a un grupo alquil-C;-Cs en
el que uno de los grupos de atomos de hidrégeno del
alquil-C;-Cs ha sido reemplazado por un enlace. Ejemplos
de un alquileno-C;~Cs incluyen -CHz-, -CHpCH~, -
CH2CH2CHy—, —CH2CH2CH2CHz- y —-CH2CHaCHaCH2CHa—

“haloalquil” se refiere a grupos alquil-C,;-Cs, como los
definidos arriba, donde uno o mas hidrégeno del grupo
alquil-C;-Cs han sido remplazados con F, Cl, Br o I,
Ejemplos representativos de grupos haloalquil incluyen,
pero no se limitan a -CHz;F, -CCl,;, CF3, -CH;Cl, -CH:CHzBr,
—-CH2CHZI, -CHgCHzCH-zF, -CH,CHCH2C1, -CHCHCHCHBr, -
CH2CH2CH2CHa1I, —-CH2CHzCH2CH2CHaBr, ~CH2CH2CH2CHLCH I, -
CH2CH (Br) CHa, —CH,CH (C1) CH,CHj, -CH (F) CH2CH; y -
C(CHjy)2(CHC1) .

“Alquilamino” se refiere a grupos alquil-C;-C,, como los
definidos arriba, donde uno o0 mas de los tiros menos del
grupo alquil--C;-C4y se reemplazado con -NHz. Ejemplos
representativos de grupos alquilamino incluyen, pero no
se limitan a -CHzNH;, -CHaCHpNHz, -CHCH;CHaNH;, -
CH2CHzCH2CH3zNH;, ~CH,CH (NH;) CHa, -CHzCH (NH2) CH2CHa;, -
CH (NHz) CHCH; y —C (CHj) 2 (CH2NHz2)

“aminoalquil” se refiere a un grupo -NH, en el que el
dtomo de nitrégenc de dicho grupo se une a un grupo
alquil-C;-C4, como los definidos arriba. Ejemplos
representativos de grupos aminoalquil incluyen, pero no
se limitan a —NHCH3;, -NHCH2CHa, NHCHZCHZCHj,
NHCH,CH2CH2CH3, -=NHCH {CH3) 2, -NHCH2CH (CHai) 2, -
NHCH (CH3) CH,CH3; y -NHC(CHj)3,
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“Aminodialquil” se refiere a un Atomo de nitrégeno al
que se encuentran unidos los grupos alquilo-C;-C,, como
los definidos arriba. Ejemplos representativos de grupos
aminoalquil incluyen, pero no se limitan a -NH(CHj)a2, -
N (CH;CH;) (CH,), =N (CH;CH3) 2, =N (CH2CH2CH;) 2, -
N (CH2CH2CHaCHj) 2, —N(CH (CH3) 2} 2, =N (CH(CH3)2) (CHj),
N(CHCH(CH3)2)2, -NH(CH(CH3)CH2CH3)z, -N(C(CH3)3)z y -
N (C{CH3)3) (CHj)

“aril” se refiere a un grupo fenil o piridin. Ejemplos
de un grupo arilo incluyen, pero no se limitan a fenil,
N-piridin, 2-piridin, 3-piridin y 4-piridin. El grupo
arilo puede estar sin sustituir o sustituido con uno o
mis de los siguientes grupos: alquile-C;-Cs, Halo, -
haloalquil, hidroxi, -0-alquilo-C;-Cs, -NHz, aminoalqui,
aminodialquil, -COOH, =-C{0)0O-{alquilo-C;-Cs), -0OC(O)-
(alquilo-C;-Cs), N-amidoalquil, -C (0) NHa,

carboxamidoalquil, o NOgj,

“*alquilarilo” se refiere a un grupo arilo, como los
definidos arriba, donde uno de los hidrégenos del grupo
arilo ha sido reemplazado con un grupo alquilo-C;-Cs
como se definen arriba. Ejemplos representativos de un
grupo alquilarileo incluyen, pero no se limitan a 2-
metilfenil, 3-metilfenil, 4-metilfenil, 2-etilfenil, 3-
etilfenil, 4-etilfenil, 2-propilfenil, 3-propilfenil, 4-
propilfenil, 2-butilfenil, 3-butilfenil, 4-butilfenil,,
2-pentilfenil, 3-pentilfenil, 4-pentilfenil, 2-
isopropilfenil, 3-isopropilfenil, 4-isopropilfenil, 2-
isobutilfenil, 3-isobutilfenil, 4-isobutilfenil, 2-sec-
butilfenil, 3-sec-butilfenil, 4-sec-butilfenil, 2-t-
butilfenil, 3-t-butilfenil, y 4-t-butilfenil,
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“arilamido” se refiere a un grupo arilo, como el
definido arriba, donde uno de los hidrégenos del grupo
arilo se han reemplazado con uno o mias grupos -C{(O)NH;,
Ejemplos representativos de de un grupo arilamido
incluyen, 2-C(0O)NH,-fenilo, 3-C(0O)NHz-fenilo, 4-C(0)NHx-
fenilo, 4-C(O)NH-fenilo, 2-C{O)NH,-piridin, 3-C(O)NHx-
piridin y 4-C(O)NH,-piridin,

“*alquilheterociclo” se refiere a un grupo alquil-C,;-Cs,
como los definidos arriba, donde uno de los hidrégenos
del grupo alquil-C;-Cs se ha reemplazado por un
heterociclo. Ejemplos representativos de grupos
alquilheterociclos incluyen, pero no se limitan a -
CHzCHz-morfolina, -CHyCHz-piperidina, -CH;CHzCHz-morfolina
y -CH2CHaCHz~-imidazol.

“alquilamido” se refiere a un grupo alquil-C;-Cs, como
los definidos arriba, donde uno de los hidrégenos del
grupo alquil-C;-Cs; se ha reemplazado por un grupo -

C(O)NH2. Ejemplos representativos de grupos alquilamido

incluyen, pero no se limitan a -CHzC(O)NHz, -
CH2CH2C (O)NHz, —-CHCHCH;C (O)NH;, -CH;CHaCH2CH.C(O)NHz, -
CH2CH2CH2CH2CHLC (O) NH3, —-CH2CH (C (O) NHz) CH3, -
CH2CH (C (O) NHz) CH2CH,, =~CH (C (O) NHz) CH2CH; Y
C {CH3) 2CH2C {O) NH_,

“alcanol” se refiere a un grupo alquil-C;-Cs, como los
definidos arriba, donde uno de los hidrégenos del grupo
alquil-C;-Cs se ha reemplazado por un grupo hydroxilo.
Ejemplos representativos de grupos alcanol incluyen,
pero no se 1imitan. a —-CH,OH, -CH,CH20H, -CH2CH,CH20H, -

21



10

15

20

25

30

CH2CH2CH2CH20H, =CH2CH2CH2CH,CH20H, =CH2CH (OH) CHa, -
CH2CH (OH) CH,CH3, -CH(OH)CH2CH3 y —C(CH;) 2CHOH.
“Alquilcarboxi” se refiere a un grupo alquil-C;-Cs, en
donde alquil-C;-Cs, como los definidos arriba, donde uno
de los hidrégenos del grupo alquil-C;-Cs se ha
reemplazado por un grupo -COOH. Ejemplos representativos
de grupos alquilcarboxi incluyen, pero no se limitan a -
CH2COOH, -CHzCHCOOH, -CH,CHCHaCOOH, -CH2CH;CH,CHCOOH, -
CH2CH (COOH) CHa,, -CH;CH;CH:CH:CH;COOH, —CH,CH (COCH) CH2CH3, -
CH (COOH) CH2CH; y —C(CHj3)2CH2COOH.

“N-amidoalquil” se refiere a un grupo -NHC(O)- en donde
el carbonil de un atomo de carbono de dicho grupo se
encuentra unido a un grupo alquil-C;-Cs, como los
definidos arriba. Ejemplos representativos de grupos N-
amidoalquil incluyen, pero no se limitan a -NHC(O)CH;, -
NHC (0) CH2CH3, -NHC (0) CH2CH2CH;3, -NHC (O) CHaCH,CH2CH3, -
NHC (O) CH2CHzCH;CH2CH3;, =NHC (O) CH (CH3) 2, =NHC (O)
CH2CH (CH3) 2, —NHC (O) CH (CH3) CH2CH3, -NHC(O)C(CH3)3; ¥y -
NHC (O) CH2C (CH3) 3.

“Alquilcarboxamida” se refiere a un grupo -C(O)NH- en
donde el atomo de nitrégeno de dicho grupo se encuentra
unido a un grupo alquil-C;-Cs, como los definidos
arriba. Ejemplos representativos de grupos
alquilcarboxamida incluyen, peroc no se limitan a -
C (0) NHCH3, -C (0) nhCH2CH3, -C (0) NHCH,CH,CHj3, -
C (0) NHCH,CH2CH2CH3, —C (0) NHCH2CH2CH2CH2CH3, -
C{O)NHCH(CH3)}2, -C(O)NHCH,CH(CH3)2, ~C(O)NHCH (CH;3)CH,CH,,
-C(O)NH-C(CH3)3 y -C({O)NHCH,C(CHj)j,.
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Un grupo “Arileno” es un grupo fenil en donde uno de los
dtomos de hidrégeno de dicho grupo ha sido reemplazado
con un énlace. Un grupo amileno puede estar en
configuracién orto, meta, o para y puede estar sin
sustituir o independientemente sustituido con uno o més
de los siguientes grupos: alquil-C;-Cs, halo, -
haloalquil, hidroxi, -0-C;-Cs-.alquil, -NHz, -aminoalquil,
-aminodialquil, -COOH, -C(0)0-(alquil-C;~Cs), =-0C(O)-
(alquil-C,-Cs), -N-amidoalquil, =C (O) NH2, -

carboxiamidoalquil o NOj.

Un “Carbociclo C3.Cg” es un anillo de hidrocarburos no
aromatico saturado que contiene 3 a B atomos de carbéno.
En los representativos de carbociclo C3-Cg, incluyen pero
no se limitan a ciclopropil, c¢iclobutil, ciclopentil,
ciclohexil, cicloheptil y ciclooctil. Un Carbociclo Ci-Cg
puede estar sin sustituir o independientemente
sustituido con uno o mids de los siguientes grupos:
alquil-C;-Cs, halo, ‘haloalquil, hidroxi, -0O-alquil-C;-Cs-
NHz, aminoalquil, aminodialquil, -COOH, -C{0)O-{alquil-
C1-Cs), =-OC(0)=-(alquil-C;-Cs), -N-amidoalquil, -C(O)NHz, -
Carboxiamidoalquil o -NO,.

“Heterociclo” se refiere a un carbociclo aromiatico o no
aromdtico en el que uno a cuatro de los dtomos de
carbono del anillo han sido reemplazados
independientemente con un atomo N, O o S. Ejemplos
representativos de grupos heterociclos no incluyen, pero
no se limitan a: piperidinil, piperazinil, morfolinil,
pirrolil, oxazolil, tiazolil, diazolil, triazolil,
tetrazolil, imidazolil, bencimidazolil, tetrazolil,

indolil, isoquinolinil, quinolinil, quinazolinil,
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pirrolidinil, purinil, isoxazolil, bencisoxazolil,
furanil, furazanil, piridinil, oxazolil, benzoxazolil,
tiazolil, benztiazolil, tiofenil, pirazolil, triazolil,
benzodiazolil, benzotriazolil, pirimidinil, isoindolil e
indazolil. Un grupo heterociclo puede estar sin
sustituir o sustituido con uno o mids de los siguientes
grupos: alquil-C;.Cs, halo, haloalquil, hidroxi, -0O-
alquil~C;.Cs, NHz, —aminoalquil, -aminodialquil, -COOH, -
C(0)0-(alquil-C;.Cs}, -0C(0) -(alquil-C;-Cs), -N-
amidoalquil, -C({O)NH;, -Carboxamidoalquil o —NO..

Una “amina heterociclica” es un heterociclo, como los
definidos arriba, que tiene 1 a 4 4Atomos de nitrégeno en
el anillo. Ejemplos representativos de aminas
heterociclicas incluyen, pero no se limitan a:
piperidinil, piperazinil, pirrolil, oxazinil, tiazinil,
diazinil, triazinil, tetrazinil, imidazolil,

bencimidazolil, tetrazolil, indolil, isoquinolinil,

quinolinil, quinazolinil, pirrolidinil, purinil,
isoxazolil, bencisoxazolil, piridinil, oxazolil,
benzoxazolil, tiazolil, benztiazolil, pirazolil,

triazolil, benzodiazolil, benzotriazolil, pirimidinil,
isoindolil e indazolll y morfelinil; cada uno de los
cuales estar sin sustituir o sustituido con uno o mis: -
N-(alquil-C;-Cs), -C(0)-(alquil-C;-Cs), -N-C(O) {(alquil-C;-
Cq), -0-(alquil-C;-Cs), -halo, -haloalquil, -alcanol, -

alquilamino, -hidroxi, -NO,, -NHz, -aminoalquil,
aminodialquil, -~aminaheterociclica, —alquil-C;.C,q, -
alquenil=C;_Cjp, -—alquinil-C;-Cjo, -aril, -bencil, -

aquilamido, —alquilcarboxi, -COOCH, -alquileno-C;.Cs-
0C(0)—-alquil-C,-Cs, =-alquileno-C;-Cs~-C(0)O-alquil-C;.Cs, o
un heterociclo o carbociclo-C3-Cs, el cual puede estar

sin sustituir o sustituido con uno o mis: alquil-C;.Cjy,
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-0-(alquil-C,.Cs), -halo, ~halcalquil, -alcanol, -

alquilamino, hidroxi, -NO, o —NH,.
“Halo” es -F, -Cl, -Br o -I-

Un " sujeto " es un mamifero, por ejemplo un humano,
ratén, rata, cerdo de Guinea, perroc, gato, caballo,

vaca, cerdo, o un primate no humano.

La invencién también incluye composiciones que
comprenden un compuesto de indeno [1,2-c] isoquinolina y
un vehiculo farmacéuticamente aceptable. La invencién
incluye un un compuesto de indeno [1,2-c] isoquinolina
provisto como un profdrmaco farmacéuticamente aceptable,
una sal hidratada, como un sal farmacéuticamente

aceptable, o mezclas de los mismos.

Representantes de “una sal farmacéuticamente aceptable"”
incluyen, por ejemplo, sales solubles en agua e
insolubles en agua, tales como: el acetato, amsonato
(4,4-diaminoestilbeno-2,2-disufonato), bencensulfonato,
bezonato, bicarbonato, bisulfato, bitartrato, borato,
bromuro, butirato, Edeteato de Calcio, Camsilato,
carbonato, cloruro, citrato, clavulariato,
dihidrocloruro, edeteato, edisilato, estolato, esilato,
fiunarato, gluceptato, gluconato, glutamato,
glicolilarsanilato, hexafluorofosfato, hexilresorcinato,
hidrabamina, hidrobromuro, hidrocloruro,
hidroxinaptoato, yoduro, isotionato, lactato,
lactobionato, laurato, malato, maleato, mandelato,
mesilato, metilbromuro, metilnitrato, metilsulfato,

mucato, napsilato, nitrato, sal aménica de N-
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metilglucamina, 3-hidroxi-2—naptoato, oleato, ocalato,
palmitato, pamoato(l,l-meteno-bis-2-hidroxi-3-naptoato,
einbonato), pantotenato, fosfato/difosfato, priorato,
poligalacturonato, propianato, p-toluensulfonato,
salicilato, estearato, subacetato, siccinato, sulfato,
sufosaliculato, suramato, tanato, tartrato, teoclato,

tosilato, trietiodinato y sal wvalerato.

Una " cantidad efectiva" cuando se usa en relacién a un
compuesto indeno [1,2-c] isoquinolina, es una cantidad
efectiva para tratar o prevenir una enfermedad

inflamatoria ¢ una enfermedad de reperfusioén.

Las siguientes abreviaciones se usan aqui y tienen las
siguientes definiciones: AcOH es 4cido acético, CEP es
Puncién y ligadura cecal, DMEM es Dulbecco’s modified
Eagle Médium, DMF es N,N-dimetilformamida, DMSO es
dimetilsulféxido, EtOAc es acetato de etilo, EtOH es
etanol, HEPES es adcido 4-(2-hidroxietil)-1-
piperazinetanosulfénico, LPS es lipopolisacidrido, MeOH
metanol, MS es esctrometria de masas, MNR resonancia
magnética nuclear, PBS es buffer salino de fosfato(pH
7.4), PARS es poli(ADP-ribosa)sitetasa, Py es piridina,
SDS es sulfato de docecil (sal de sodio), STZ es
estreptozotocin, TCA es A&4cido tricloroacético, TFA es
dcido trifluorocacético, TLC Cromatografia de capa
delgada, TNF es factor de necrosis tumoral y TRIS es

Tris (hidroximetil)aminometano.

Metodo para utilizar compuestos de indemo [1,2-c]
isoquinolina
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La invencién también incluyen métodos para inhibir PARS
en una célula. PARS, que también se conoce como
poli (ADP-ribosa) sitetasa, PARP ( (poli (ADP-
ribosa)polimerasa, EC 2.4.99) y ADP-ribosiltransferasa
(ADPRT, EC 2.4.2.30), es una enzima nuclear que cataliza
la transferencia de una fraccién de ADP ribosa de NAD+ a

una proteina aceptora.

En una modalidad el método comprende contactar una
célula con un compuesto indeno [1,2-¢] isoquinolina en
una cantidad suficiente para inhibir el PARS en 1la
célula. En general, cualquier célula que tenga, o sea
capaz de tener actividad de PARS o capaz de expresar
PARS, puede usarse. La célula puede ser suministrada en
cualquier forma. Por ejemplo, 1la célula puede ser
suministrada in vitro, ex vivo o in vivo. La actividad
de PARS se puede medir usando un método conocido en el
arte, por ejemplo como los mé&todos descritos en Banasik
et al., J. Biol. Chem. 267:1569-75 (1991). Ejemplos
ilustrativos de «células capaces de expresar PARS
incluyen, pero no se limitan a misculo, hueso, encia,
nervio, cerebro, higado, rifién, pancreas, pulmén,
corazén, vejiga, estédmago, Colon, rectal, intestino
delgado, piel, esofagal, ojo, laringe, uterina, ovario,
préstata, tendén, médula ésea, sangre, linfa,

testicular, wvaginal y células neoplésicas.

En la invencién también se provee un método para
inhibir, prevenir, o tratar la inflamacién o una
enfermedad inflamatoria en un sujeto. La inflamacién

puede asociarse con un enfermedad inflamatoria. Las

27



10

15

20

25

30

enfermedades inflamatorias puede surgir donde exista una
inflamacién en un tejido del cuerpo. Estas incluyen
respuestas inflamatorias locales e inflamaciones
sistémicas. Ejemplos de dichas enfermedades incluyen:
rechazo de transplante de érganos; lesién de
reoxigenacidn producida por el trasplante de un &rgano
(ver Grupp et. Al. J. Mol. Cell Cardiol. 31:297-303
(1999)) incluyendo, pero no limitdndose a trasplantes de
los siguientes érganos: corazdén, pulmédn, higado y riién;
enfermedad inflamatoria c¢rénica de las articulaciones,
incluyendo artritis, artritis reumatoidea, osteocartritis
Y enfermedades dseas asociadas con resorcién
incrementada del hueso; enfermedad inflamatoria
intestinal como ileitis, colitis ulcerativa, sindrome de
Barreto, enfermedad de Crohn; enfermedad inflamatoria de
los pulmones como el asma, sindrome del sufrimiento
respiratorio del adulto, y enfermedad obstructiva
crébnica de las vias respiratorias; enfermedades
inflamatorias del ojo incluyendo distrofia corneal,
tracoma, oncocercosis, uveitis, oftalmitis simpatica y
endoftalmitis; tuberculosis; lepra; enfermedad
inflamatoria del rifién incluyendo complicaciones
urémicas, glomerulonefritis, inefrosis; enfermedades
inflamatorias de la piel incluyendo esclerodermatitis,
psoriasis y eczema; enfermedades inflamatorias del
sistema nervioso central, incluyende enfermedades
crbnicas de desmielinizacién del sistema nervioso,
esclerosis miltiple, neurodegeneracién relacionada con
el sida y la enfermedad de Alzheimer, meningitis
infecciosa, encefalomielitis, enfermedad de Parkinson,
enfermedad de Huntington, esclerosis amiotrépica lateral

y encefalitis wviral o auto inmune; enfermedades auto
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inmunes incluyendo diabetes mellitas tipo I y tipo II,

complicaciones diabéticas, incluyendo, pero no
limitandose a, cataratas diabéticas, glaucoma,
retinopatia, neuropatia, como microaluminuria y
nefropatia diabética progresiva, polineuropatia,

gangrena del pie, enfermedad arterial coronaria
ateroesclerética, enfermedad arterial periférica, coma
hiperglicémico-hiperosmolar no cetédnico,
mononeuropatias, neurcopatia autonémica, wlceras en el
pie, problemas de articulacién, y complicaciones en
membranas mucosas o piel, como una infeccién, acné, una
infeccién por céndida o necrobiosis lipoidica
dibeticorum; wvasculitis del complejo inmune, lupus
eritematoso sistémico (SLE); enfermedades inflamatorias
del corazén como cardiomiopatia, enfermedad cardiaca
isquémica hipercolesterclemica, y ateroesclerosis; asi
como muchas otras enfermedades que tienen componentes
inflamatorios significativos, incluyendo preclampsia;
falla renal crénica, trauma cerebral y de la médula
espinal, y cancer. La enfermedad inflamatoria también
puede ser una inflamacién sistémica del cuerpo,
ejemplificada por shock gram-positivo o gram-negativo,
shock hemorrdgico o anafilaptico, o shock inducido por
quimioterapia anticancerigena en respuesta a citoquinas
pro inflamatorias, por ejemplo, shock asociado con
citoquinas pro inflamatorias. Dichos shocks pueden ser
inducidos, por ejemplo, por un agente quimioterapéutico

que es administrado como tratamiento para el céancer.
En una modalidad, una lesidén de reoxigenaclién resultante

del trasplante de un 6rgano ocurre durante el trasplante
del &rgano.

29



10

15

20

25

30

La invencién también incluye métodos para tratar,
prevenir, o de otra forma inhibir enfermedades de
reperfusién en un sujeto con necesidad de tratamiento,
prevencién, o inhibicién de 1la misma. El1 método
comprende la administracién de un compuesto indeno [1,2-
c] isogquinolina en una cantidad suficiente para tratar,
prevenir o inhibir enfermedades de reperfusién en un
sujeto. La reperfusién se refiere al proceso donde el
flujo sanguineo en los vasos sanguineos se reanuda luego
de una isquémia, como ocurre luego de una constricecidén o
obstruccién de un vaso. La enfermedad de reperfusién
puede darse luego de un episodio de ocurrencia natural,
comc un infarto dei miocardio, un derrame, o durante un
procedimiento quirdrgico donde el flujo sanguineo en los
vasos es bloqueado intencionalmente o no
intencionalmente.

En algunas modalidades, se le administra al sujeto una
cantidad efectiva de wun compuesto indeno [1,2-c]

isoquinolina.

La invencién también incluye composiciones farmacéuticas
itiles para el tratamiento o prevencién de una
enfermedad inflamatoria o una enfermedad de reperfusién,
o para inhibir la actividad del PARS, o mAs de una de
estas actividades. Las composiciones pueden ser
adecuadas para uso interno y comprender una cantidad
efectiva de un compuesto indeno [1l,2-c¢} isoquinolina y
un vehiculo farmacéuticamente aceptable. Los compuestos

indeno [1,2-c]l isoquinolina son especialmente dtiles ya
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que ellos demuestran muy baja toxicidad periférica o,

ninguna toxicidad periférica.

Los compuestos indeno [1,2-c] isoquinolina pueden ser
administrados en cantidades que sean suficientes para
tratar o prevenir una enfermedad inflamatoria o una
enfermedad de reperfusién y/o prevenir el desarrollo de

las mismas en sujetos.

La administracién de compuestos indeno [1,2-c]
isoquinolina puede ser llevada a cabo por cualquier modo
de administracién de agentes terapéuticos. Estos modos
incluyen administracién sistémica o local tal como oral,
nasal, parenteral, transdermal, subcutédnea, vaginal,

bucal, rectal, o tépicamente.

Dependiendo del modo deseado de administracién, las
composiciones pueden estar en formas de dosificacién
sélidas, semi sélidas o liquidas, tales como por
ejemplo, inyectables, tabletas, supositorios, pildoras,
cédpsulas de liberacién retardada, elixires, tinturas,
emulsiones, Jjarabes, polvos, liquidos, suspensiones,
como bolsitas de té, preferiblemente en dosis unitarias
Yy consistentes con las practicas farmacéuticas
convencionales. De la misma forma, éstas también pueden
ser administradas via intravenosa {en bolo o infusién),
intraperitoneal, en forma subcutdnea o intramuscular,
todas éstas usando formas bien conocidas para aquellos

versados en las artes farmacéuticas.

Composiciones farmacéuticas ilustrativas son tabletas y

cdpsulas de gelatina que comprenden un compuesto indeno
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[1,2-c] isoquinolina y un vehiculo farmacéuticamente
aceptable, como es a) un diluente, por ejemplo, lactosa,
dextrosa, sucrosa, manitol, sorbitol, celulosa, sodio,
sacarina, glucosa y/o glicina; b) un 1lubricante, por
ejemplo, silica, talco, acido estearico, su sal
magnésica o célcica, oléato de sodio, estearato de
sodio, estearato de magneslo, benzoato de sodio, acetato
de sodio, cloruro de sodio y/o polietilenglicol; para
tabletas también <¢) un aglutinante, por ejemplo,
silicato de magnesio aluminio, pasta de almidén,
gelatina, tragacanto, metilcelulosa,
carboximetilcelulosa sbédica, carbonato de magnesio,
azicares naturales como glucosa o beta lactosa,
endulzantes de maiz, gomas naturales y sintéticas como
la acacia, tragacanto o alginato de sodio, ceras y/o
polivinilpirrolidona; si se desea d) un desintegrante,
por ejemplo almidones, agar, metil celulosa, bentonita,
goma xantana, acido algico o su sal de sodio, o mezclas
efervescentes; y/o e) absorbentes, colorantes,

saborizantes y endulzantes.

Composiciones 1liquidas, particularmente inyectables,
pueden, por ejempio, ser preparadas por disolucién,
dispersibébn, etc. Por ejemplo, el compuesto indeno [1,2-
c] isoquinolina se disuelve en o se mezcla con un
solvente farmacéuticamente aceptable, como por ejemplo,
agua, 8solucién salina, dextrosa acuosa, glicerol,
etanol, y similares, para asi formar una solucibn o

suspensién inyectable isoténica.

Compuestos de indeno [1l,2-c] isoquinclina también pueden

ser formulados como supositorios que se pueden preparar
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desde emulsiones ' 0 suspensiones oleosas; usando
polialquilen glicoles como el propilen glicol, como

vehiculo.

Los compuestos de indeno [1l,2-c] isoquinolina también
pueden administrarse en forma de sistemas de entrega de
liposomas, como pequefias vesiculas unilamelares, grandes
vesiculas unilamelares y vesiculas multilamelares. Los
liposomas pueden formarse a partir de una variedad de
fosfolipidos, que contienen colesterol, estearilamina o
fosfatidilcolinas. En algunas modalidades, una pelicula
de componente lipido se hidrata con una solucién acuosa
del farmaco a una forma de capa lipidica encapsulando el
féarmaco, como Se describe en la patente de Estados
Unidos NaGm. 5.262.564.

Compuestos de indeno {1,2-¢] isoquinolina también se
pueden entregar mediante el wuso de anticuerpos
monoclonales como vehiculos individuales a los que las
moléculas del compuesto indeno [1,2-c] isoquinolina se
unen. Los compuestos indeno [1,2-c] isoquinolina también
se pueden unir con polimeros solubles como vehiculos
transportadores de farmacos. Estos polimeros pueden
incluir polivinilpirrolidona, copolimero de pirano,
polihidroxipropilmetacrilamida-fenol,

polihidroxietilaspanamidafenol, 0
polietilenoxidepolilisina sustituida con residuos de
palmitoil. También, 1los compuestos de indeno [1,2-c])
isoquinolina se pueden unir a una clase de polimeros
biodegradables f(tiles para 1lograr la liberacién
controlada de un fArmaco, por ejemplo Acido poliléactico,

caprolactona poliepsilon, 4&cido polihidroxibutirico,
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poliortoesteres, poliacetales, polidihidropiranos,
policianocacrilatos y copolimeros de hidrogel de unién

cruzada o antipaticos.

La administracién inyectable parenteral se usa
generalmente para inyecciones e infusiones subcutaneas,
intramusculares, o intravenosas. Los inyectables pueden
ser preparados de forma convencional, como soluciones
liquidas o suspensiones o en formas sélidas adecuadas

para disolverse en liquidos antes de la inyeccidn.

Una modalidad para la administracién parenteral emplea
el implante de wun sistema de liberacién 1lenta o
liberacién sostenida, de acuerdo a la patente de Estados

Unidos Nim. 3.710.795, incorporada aqui como referencia.

Las composiciones pueden ser esterilizadas o contener
cantidades no téxicas de adyuvantes, como preservantes,
estabilizantes, humidificantes o agentes emulsidnantes,
promotores de solucién, sales para regular la presién
osmética agentes reguladores de pH, y otras sustancias,
incluyendo, pero no limitidndose a, acetato de sodio o
oleato de trietanolamina. Adicionalmente, éstas también
pueden contener otras sustancias valiosas

terapéuticamente.

Las composiciones pueden ser preparadas de acuerdo al
mezclado convencional, granulado o métodos de
cubrimiento, respectivamente, Yy las presentes
composicionea farmacéuticas pueden contener cerca de

0.1% a cerca de 99%, preferiblemente cerca de 1% a cerca
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de 70% del compuesto indenc [1,2-c] isoquinolina por

peso o volumen.

El régimen de dosis de utilizacién del compuesto indeno
[1,2-c] isoquinolina se selecciona de acuerdo con una
variedad de factores incluyendo tipo, especie, edad,
peso, sexo y condicién médica del paciente; la severidad
de la condicién a ser tratada; la ruta de
administracién; 1la funcién renal o hepadtica del
paciente; y el compuesto indeno [1,2-¢c] isoquinolina
particular empleado. Un médico o veterinario de
entrenamiento wusual en el arte, puede facilmente
determinar y prescribir la cantidad efectiva del fadrmaco
requerido para prevenir, contraatacar o detener el

progreso de la condicién.

Cantidades de dosis efectiva de la presente invencién,
cuando se usa para los efectos indicados, tiene un rango
de cerca de 0.05 a cerca de 1000 mg del compuesto indeno
[1,2-c] isoquinolina por dia. Las composiciones pueden
contener cerca de 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0,
50.0, 100.0, 250.0, 500.0 o 1000.0 mg del compuesto
indeno [1,2-c] 1isoquinolina. En una modalidad, 1las
composiciones estdn en forma de tabletas que pueden ser
valoradas. Los niveles efectivos plasméticos de
compuestos indeno [1,2-c] isoquinolina pueden
encontrarse en rangos desde cerca de 0.002 mg a cerca de

50 mg por kilogramo de peso corporal por dia.
Los compuestos indeno [1,2-c] isoquinolina pueden ser

administrados en una tnica dosis diaria, o la dosis

diaria total puede ser administrada en dosis divididas
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de dos, tres, o cuatro veces diariamente. Igualmente,
los compuestos indeno [1,2-c] isoquinolina pueden ser
administrados de forma intranasal por uso de la via
tépica de vehiculos intranasales adecuados, o por vias
transdermales, usando esas formas de parches de piel
transdermales bien conocidas por aquellos versados en el
arte. Para ser administrados en forma de sistemas de
entrega transdermal, la dosis de administracién puede
ser continua mds que intermitente durante el régimen de
dosificacién. Otras preparaciones tépicas ilustrativas
incluyen cremas, ungiientos, lociones, aerosoles y geles,
donde 1la concentracién del compuesto indeno [1,2-c]
isoquinolina estd en un rango de cerca de 0.1% a cerca

de 15%, p/p o p/v.

Métodos para preparar compuestos indeno [1,2-¢c]
isoquinolina

Ejemplos de vias sintéticas para preparar compuestos

indeno [1,2-c¢] isoquinolina, se proponen en los ejemplos

siguientes y los esquemas generalizados 1 y 2.
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1. NHy-MoOH,
refiujo , M hr

7
7. HNR, Rz, NEty, CHzChy £ fumante HNOy AcOH, 0°C; 4a-b: _
or NaHCOyEIOAC, HNRiR Mo, 40°C T X=OCOCKIG
0. MeSOH, O°C, 12 1r )
NH MaOH
-
0
9
r
10, Formato de Amonlo ., Pd-C, DMWF
.' 11. CICOCH;C1, Et0AC,
’ a R=4-metil-plperazina-14i sat. NaHCO, H
" b. R=4CH.COMe-piperaxine-1-i 12 NHRR3, DMSO, it
¢ R=4-CH.CH,OH-plperazina-1-I Sa-e
. d R=imidazol-1-l o
[ e. RulL-proiinol
f. R=Morfolina-l Cj\
g R=NHCH,CH;Nia, RH NH_~3 a: A= NMe;
h. R =NHCH:CHr-piperiding-1-I b: A = NEt,
. R= NHCH.CHyN-{piperidins-21) c: A = 4-Me-plipsraxine-1-8
} R = NHCHCHy-Morfolina-4-1l d: A = plperidina-1l
K R = NHGH;CHy{2-N-Me-totrahidropirrolidina-1-1) e: A = morfolina-&i
. R= NHCH,CHCHr-morfolina-4-ll 10a-b
m. R =NHCHCHCHr{tetrahidropimolidina-1-)
n. R = NHCH,CHCHrimIdaznl-1-1I
b ReNCHOT T TPt
i R = N{CH;CH:NMe:)s a. R=morfolina-4
r. R= H{GH.GH.OH). b. R=NMo

Esquema 1
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Eaquema 2

5, 6-dihidro-5,11-diceto-11H-indeno(1, 2-c]
isoquinolina, se prepard por reaccciédn el compuesto 1
(Aldrich Chemical, yilwaukee, WI) con amino en metanol.

(£}11-hidroxi=-5, 6=dihidro-5-oxo-11H-indeno[1, 2-c]
isoquinolina (3a) se prepard por reaccién de 2 con NaBH,

en etanol.
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{(t)1l-hidroxi-ll-metil-5, 6~dihidro-5-oxo-11H-
indeno[1,2-c] isoquinolina {3b)se prepar$é por reaccién
de 2 con MeMgI.

() 11-hidroxi-11- (m-metoxifenil) -5, 6~dihidro-5-oxo-
11H-indeno[l,2-c] isoquinolina (3c) ha sido preparado
desde desde 2, usando m-MeQ-C¢H/MgI.

(£)11-N,N~dimetilamino=-5, 6-dihidro-5-oxo-11H-
indeno[l,2-c] isogquinolina (5a) se preparé desde 3a

usando cloroacetilclorure sequido por reaccién con

demetilamina.
Se preparan similarmente: (+)11-N,N-dietilamino-5, 6~
dihidro-5-ox0-11H-indeno[1, 2-c] isoquinolina (5b),

(t}11-N- (piperidin-1-il) -5, 6-dihidro-5-oxo-11H~-
indeno[1, 2-c] isoquinolina (5d), (£) 11-N- (4~
metilpiperazino-1-il)-5, 6-dihidro-5-oxo-11H-indeno[1, 2-
c) isoquinolina (5¢c), {(£)11-N-{morfolin-4-il) -5, 6~
dihidro-5-oxo-11H-indeno[1, 2-c] isoquinolina (5e),
{(+)11-N-{morfolin-4-1il1l)-5, 6-dihidro-5-oxo-11H-

indeno[l,2-c] isoquinolina (4b).

5,6-Dihidro-5-oxo-11H-indeno{l, 2-c] isoquinolina
(6), se prepara por reduccién de 5,6-dihidro-5,11-
diceto-11H-indeno[1l, 2-c] isoquinolina (2) o (£)11-
hidroxi-5, 6-dihidro~5-oxo-11H-indeno[1,2-c] isoquinolina
(3a) usando CF3;COOH/trietilsilano. 9-clorosulfonil-5, 6-
dihidro-5-oxo-11H-indenoil, 2-c] isoquinolina {(7) se
prepar® por clorosulfonacién de 5,6-dihidro-5-oxo-11H-
indeno[l,2-c] isoquinolina (6). 9-[N-(4-metilpiperazina-
1-il)sulfonil] -5, 6-dihidro-5-oxo-11H-indeno[1, 2-c]
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isoquinolina (8a) se prepard a partir de 9-
clorosulfonil-5, 6-dihidro~5-ox0-11H-indeno[1l, 2-c]
isoquinolina (7), y N-metilpiperazina. De manera similar
se preparan: 9-[N-(4-carbometoximetilenpiperazino-1-
il)ysulfonil]~5, 6-dihidro-5-oxo-11H-indeno[1, 2-c]
isoquinolina {8b), 9-[N-4-(2-hidroxietilpiperazino-1-
il)-sulfonill-5, 6-dihidro-5-oxo-11H-indeno(1, 2-c]
isoquinolina (8c), 9-[N- (imidazol-1-il)sulfonil}-5, 6-
dihidro-5-oxo-11H-indeno[1l,2-c) isoquinolina (8d), 9-[N-
(2-hidroxiprolinil)sulfonil] -5, 6-dihidro-5-oxo-11H-
indeno[l,2-¢c] isoquinolina (Be), 9-[N-morfolinsulfonil]
-5, 6-dihidro-5~-oxo-11H-indeno[l,2-c] isoquinolina (Bf),
9-[N-(2-[N,N-dimetilamino)etil)~-aminosulfonil] -5, 6~
dihidro-5-oxo-11H-indeno[1l,2-c] isoquinolina (8g), 9~[N-
(2-{piperidino-1-illetil)-aminosulfonil] -5, 6-dihidro-5-
oxo-11H-indenol[1l, 2-c¢] isoquinolina (8h), 9-[N-(2-
(piridino-2-il)=-etil)-aminosulfonil] =5, 6~dihidro-5-oxo-
11H-indeno[1l,2-c] isoquinolina (Bi), 9-{N-{2-[morfolino-
4-il]etil)-aminosulfonil] -5, 6-dihidro-5-oxo-11H-
indeno(1,2-c] isoquinolina {83)., 9—-[N-(2-[N-
metiltetrahidropirrolidina~l-il]etil)aminosulfonil] -
5,6~-dihidro-5-oxo-11H-indeno[1l,2-c] isoquinolina (Bk),
9-[N-(3-[morfolino-4-il]propil)-aminosulfonil] -5, 6-
dihidro-5-oxo-11H-indeno[1,2-c] isoquinolina (8l1), 9-[N-
(3-[tetrahidropirrolidina-l1-il]lpropil)aminosulfonil] -
5,6-dihidro-5-oxo-11H-indenc[1l,2-c] isoquinoclina (8Bm),
9-[N-(3-[imidazol-1-il]propil)-aminosulfonil] -5, 6-
dihidro-5-oxo-11H-indeno[l,2-c] isoquinolina (Bn), 9-[N-
[3-(4-metilpiperazino-1-il]propil)-aminosulfonil] =5,6-
dihidro-5-oxo~l1lH-indeno[l,2~c] isoquinolina (80), 9-
[N,N-di~{2-[N,N-dietilamino]etil)-aminosulfonil] -5, 6~

dihidro-5-oxo-11H-indeno[1l,2-¢c] isoquinolina (8p), 9-
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[N,N-di-(2=-[N,N-dimetilamino]etil)-aminosulfonil] -5,6-
dihidro-5-oxo-11H-indeno[1l,2-c} isoquinolina (8q), y 9-
[N,N-di-(2-[N,N-dihidroxietilamino]etil)-aminosulfonil]

=5, 6-dihidro-5-oxo-11H-indeno[1l,2-c] isoquinolina (Br).

Los derivados aminicos de 3-morfolin-4-il-N-({5-oxo-
5,11-dihidro-6H-indeno[1l,2-c]isoquinolina-3-il) -
acetamida (10a), 3-dimetilamino-N-{5-oxo-5,1l1l-dihidro-
6H-indeno[l,2-c]lisoquinolina-3-il)-acetamida (10b) y 2-
dimetilamino-N-(5-oxo-5,11-dihidro-6H-indeno[1, 2~
clisoquinolina-2-il)-acetamida (14) se preparé desde
5,6-dihidro-5-oxo~11H-indeno[l,2-c]isoquinolina (6) y 5-
Cloro-1llH~indeno[l,2-c]isoquinolina (11), usando
nitracién, luego reduccién y seguido por aminacién del
intermediario cloroacetamida. 2-Bromo-5,6-dihidro-5-
oxo-1llH-indeno[1l,2-c]isoquinolina (15) se prepard por

bromacién de cloroamidato (11).

La invencién adicionalmente 8e describe en los
siguientes ejemplos, los cuales no limitan el alcance de
la invencién descrita en 1las reivindicaciones. Los
siguientes ejemplos ilustran la sintesis ilustrativa de
compuestos indeno[l,2-c]lisoquinclina de la invencibn, y
demuestran su wutilidad para tratar o prevenir una

enfermedad inflamatoria o enfermedad de reperfusién.

5. EJEMPLOS

Ejemplo 1: sintasis ilustrativa de compuestos
indano[l,2-clisoquinolina

a) métodos generales
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El espectro NMR proténico se obtuvec usando un

espectrofotébmetro Varian 300 MHz y 1las variaciones

quimicas de valor (8) se reportan en partes por
millén(ppm). Se llevaron a cabo TLC, usando placas de
TLC precubiertas con silicagel 60 F-254, y 1la TILC
preparatoria se 1llevé cabo usando placas precubiertas
con Whatman 60*. Todos los compuestos intermediarios y
finales se caracterizaron con base en datos de !H NMR y
MS.

b) sintesis de 5,6-dihidro-5,11-diceto-1llH-indeno[1,2-

clisoquinolina (2):

Una suspensién agitada de 1 (55 gr, 0,22 mol) en
NH3/MeOH (7,0N, 700 ml) se pusieron en reflujo 15 por
24 horas. La mezcla de reaccién se dejé enfriar a
temperatura ambiente y se filtré y se lavd totalmente
con MeOH para dar 46 gramos del producte de color
naranja arriba titulado con un rendimiento de 84%. i
NMR (DMSO-Dg¢): &7,48-7,61 (m, 4H), 7,80-7,88 (m, 1H),
7,86 (d, J=8,7 Hz, 1H), 8,22 (d, J=8,4 Hz, 1H), 8,44 (d,
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J=7.5 Hz, 1H), 13,05 (s, 1H); 3¢ NMR (DMSO-Dg): &
106,33, 121,63, 122,94, 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; MS (ES"): m/z 246,2 (M-1l); Anal. Calcd
para C;gHgNO2: C, 77,72; H, 3,67; N, 5,67; encontrado:
c, 77,54; H, 3.69, N, 5.69.

c) sintesis de (1) 11-hidroxi-5,6-dihidro-5~-ox0o-11H-
indeno[l,2-clisoquinolina (3a):

A una suspensién agitada de 2 (2,5 g, 0,01 mol) en
etanol (25 ml) se adicioné NaBH; (3,75 gramos, 0,1 mol)
a temperatura ambiente en pequefias porciones cada 30
minutos. La mezcla de reaccidédn fue agitada por un tiempo
adicional de dos horas y luego enfriada a 0°C donde fue
precipitado con 4&cido clorhidrico (solucién 10%). El
s6lido resultante se filtré y se lavdé con agua en
metanol para dar 3a (2,326 g, 92%). 14 NMR (DMSODg): &
5.58 (d, J= 8.1 Hz, 1H), 5.78 (d, J= 8.7 Hz, 1H), 7.33-
7.89 (m, 6H), 7.95 (d, J= 7.8 Hz, 1W,8.22 (d, J= 7.8 Hz,
1H),12.29 (s, 1H); %3 NMR (DMSO-Dg): 877,44, 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*): m/z 250,1 (M+l); Anal. Calcd para C;gH1iNO2: C,
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77,10; H, 4.45; N, 5,62. Encontrado: C, 77.01; H, 4,57;
N, 5,59.

Similarmente, se prepararon por reaccién de 2 con MeMgI
Yy m-Me0O-C¢H4MgBr respectivamente, los compuestos(i)11l-
hidroxi-11-metil~5, 6-dihidro-5-oxo-11H-indeno[1, 2~

clisoquinolina (3b) y (f)1l-hidroxi-11- (m-metoxifenil)-

5, 6-dihidro-5-oxo-11H-indeno[l, 2-c]isoquinolina (3c}.

d) S8intesis da 1l1l-sustituido-5,6-dihidro-5-oxo-11H-
indeno[l,2-~c]isoquinolina (5a-e):

5a-e
5a: R = NMe;
5b: R = Net;
5¢c: R = -piperidina-1-il
5d: R = -N-metil-piperadin-4-il
5e: R = -morfolin-1-il

A una suspensién agitada de 3a (0,5 gramos, 0,002 mol)
en piridina (10 ml) se adicioné cloruro de cloroacetil
(0,81 gramos, 0,006 mol) a 0°C. Se permitié que la

mezcla de reaccién se calentara a temperatura ambiente y
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si agitara por 24 horas. Luego la mezcla de reaccién se
virtié en hielo y se extrajo con EtOAc. La fase organica
se separd, se secd y se concentré para dar el compuesto
crudo 4a é1 cual se traté luego con dimetilamina y se
agitdé a temperatura amblente por 24 horas. La mezcla de
reaccién se virtié en hielo y se traté con Acido
clorhidrico a 10%. La mezcla de reaccién se alcalinizé
usando NaHCO3 acuoso saturado y el sélido resultante se
filtré para dar el producto deseado 5°. 'H NMR (DMSO-
Dg): & 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);
3¢ NMR (DMSO-Dg¢): & 68,09, 116,28, 120,52, 124,58,
125,74, 126,27, 126,34, 127,68, 128,64, 133,02, 136,27,
144,45, 163,80; MS (ES*): m/z 277,2 (M+1)

También se prepararon 1los siguientes compuestos por
reaccién de 4a como arriba con dietilamina, piperidina,

N-metilpiperidina y morfolina, respectivamente:

(¥) 1ll-dietilamino-5,6-dihidro-5-oxo-11H-indenol[1l,2-
c]isoquinolina (5b)

(£) ll-piperidin-5, 6-dihidro-5-oxo-11H-indeno[1, 2~
clisoquinolina (5c)

(£) ll-m-metilpiperazin-5, 6-dihidro-5-oxo-11H-
indeno[l1,2-c]liscquinolina (5d)

(£) 11-morfolin-5, 6-dihidro-5-oxo-11H-indeno(1, 2-

clisoquinolina (5e)

@) sintesis de (i) 1l1ll-morfolin-5,6-dihidro-5-oxo-l11H-
indeno[l,2-c¢lisoquinolina (5e@) a partir de 4b

45



10

15

20

O

O /NH
O

4b Ge

a una suspensién agitada de 3a (0,6 gramos, 2,4 mol) en
acldo trifluorcacético (5 ml) se adicioné tribromuro
fosférico (1,0M sln. en CHxClz, 3 ml) a temperatura
ambiente, y la mezcla de reaccidén fue agitada por ocho
horas. La mezcla reaccién se virtié en hielo y el sélido
resultante se filtré para dar el compuesto bromado 4b
(0,61 gramos, 76%). 'H NMR (DMSO-D¢): & 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, J=7,8 Hz, 1W), 12,41 (s,
1H); 3 NMR (DMSO-Dg): & 52,06, 79,35, 114,43, 120,56,
123,58, 125,27, 125,50, 128,55, 128,86, 129,66, 133,73,
135,91, 136,61, 141,39, 143,95, 163,74.

El compuesto 4b (0,5 gramos) se suspendié en MeOH (10
ml) y se tratd con exceso de morfolina (~10 eq.) a
temperatura ambiente y se agité a 60°C por tres horas.
La mezcla de reaccién se virtié en hielo y se diluyd con
acetato de etilo (40 ml). La fase orgénica se separd y
se extrajo en HCl diluido (10% sln.), la fase acuosa se
alcalininizé con NaHCO; acuoso saturado, y el sélido

resultante precipitado se filtré y se secd para producir
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5e (0,46 gramos, 90%). H NMR (DMSO-~Dg): & 2,56 (m, 4H),
3,49 (m, 4H), 5,04 (s, 1H), 7,31-7,45 (m, 3H), 7,65-7,76
(m, 2H), 7,96 ({(d, J=7,2 Hz, 1H), 8,20-8,24 (m, 2H),
12,29 (s, 1H); °C NMR (DMSO-D¢): & 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.

£) sintesis da 5,6-dihidro-5-oxo-11H-indano[1l,2~-
clisoquinolina (6)

O
NH

08

Método 1: a una solucién agitada del alcohol 3a (0,35
gramos, 1,4 mmol) en &cido trifluorocacético (10 ml) se
adicioné a temperatura ambiente trietilsilano (0,812
gramos, 7 mmol) y la mezcla reaccién se agitd por 24
horas. El1 &cido trifluoroacético se evaporé al vacio y
se adicionéd EtOAc al producto crudo resultante. EI1
s6lido resultante se filtré y se lavd con agua y EtOAc
para dar el compuesto arriba titulado 6 {0,285 gramos,
87%). 'H NMR (DMSO-Dg): & 3,89 (S, 2H), 7,30-7,47 (m,
3H), 7,59 (d, J=6,9 Hz, 1H), 7,72-7,74 (m, 2H), 7,98 (d,
J=7,8 Hz, 1lH), 8,23 (d, J=8,4 Hz, 1H), 12,31 (s, 1H):
3¢ NMR (DMSO-Dg): & 33,51, 116,50, 120,19, 124,01,
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125,51, 125,55, 126,42, 127,50, 127,68, 158,56, 133,45,
136,39, 137,53, 140,18, 143,80, 163,46; MS (ES7): m/z
232,1 {(M-1l); Anal. Calcd para Ci¢H1iNOz: C, 81,38; H,
4.75; N, 6,00. Encontrado: C, 81,79; H, 4,45; N, 5,99.

Método 2: a una suspensidén agitada de 2 (40 gramos, 0,16
mol) en dcido trifluorcacético (2,5 L.) se adiciond
trietilsilano (94 gramos, 0,8 mol) en pequefias porciones
a temperatura ambiente y la mezcla de reaccldédn se agita
por 96 hrs., tiempo durante el cual el progresoc de la
reaccién se monitoreo usando TLC (eluente-
5%MeOH/CH;Cl,). La mezcla de reaccién se virtié
lentamente en hielo, se filtrd, se lavdé repetidamente
con cantidades de agua y metanol y se secd al vacio para
dar el compuesto arriba titulado 6 (33,1 gramos, 88%)
cuyos datos de espectro fueron idénticos a lBS'de la
muestra de compuesto 6 que sge obtuvo originalmente

usando el método 1.

g) sintesis de 9-clorosulfonil-5,é6-dihidro-5-oxo-11H-
indeno[l,2-c]isoquinolina (7)
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El compuesto 6 (40 gramos, 0,17 mol) se adicioné en
pequeftas porciones a clorosulfonil cloruro (112 ml, 1,71
mol) a 0°C y la mezcla de reaccién se dejd calentar a
temperatura ambiente y se agité por dos horas. La mezcla
de reaccién fue vertida lentamente en hielo y el sélido
amarillo resultante se filtrd, se lavé completamente con
agua y etanol y se secé al vacio para dar el compuesto
arriba titulado 7 (52 g, 92%). 'H NMR (DMSO-Dg): & 3,91
(s, 2H), 7,43-7,48 (m, 1H), 7,60 (d, J=7,2 Hz, 1H),
7,74-7,76 (m, 2H), 7,79 (s, 1H)}, 7,90 (d, J=7,5 Hz, 1H),
8,23 (d, J=7,8 Hz, 1H), Anal. Calcd para CjgH12C1NO4S:
C, 54,94; H, 3,46; N, 4,00. Encontrado: C, 55,28; H,
3,43; N, 3,68, Karl.Fischer, 2,95.

h) sintesis de derivados de 9-sulfonamido-5,6-dihidro-5-
oxo-l1llE-indeno[l,2-clisoquinolina (8a-rx) a partir de 7:

0“ R

8a-r
a. R = -N-(4-Metil-piperazina-1-il)
b. R = =-N-({4-CH;CO;Me)-piperazina-1-il)
c. R = -N-(4-CH,CH,OH) -piperazina-1-~il)
d. R = -N-imidazol=-1-il
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e. R = -N-L-prolinil

f. R = -N-morfolin-4-il

g. R = -NHCH,CH;NMe;

h. R = -NHCH;CHz-piperidin-1-il

i. R = -NHCHCH>~ (piridin-2-il)

3. R = -NHCHzCHz-morfolin-4-1i1l

k. R = —-NHCH,CH>- (2-N-Me-tetrahidropirrolidina-1-il)
l. R = -NHCH;CHzCHz—morfolin-4-il

m. R = -NHCH2CH2CH,- (tetrahidropirrolidina-1-il}
n. R = -NHCH2CH2CHz-imidazol-1-il

0. R = -NHCH;CH,CHz- (4-metilpiperazina-1-il)

p. R = -N(CHCH;Net;);

g. R = -N{CHzCHzNMe;)2

r. R = -N(CHzCH20H) 2

Método 1: a una suspensién agitada de 3-(4-morfolino)-1-
propilamina (17.28 g, 0.12 mol) en EtOAc se le adicioné
NaHCO; saturado acuoso (300 ml), y la mezcla se dejd
agitar por 15 minutos. El compuesto 7 (4,0 gramos, 0,012
mol) se adicioné entonces en pequefias porciones a
temperatura ambiente. La mesa de reaccién fue agitada
por 24 horas; filtrada y lavada con agqua, EtOAc y
metanol; se puso en reflujo en metanol por 30 minutos,
se filtré alin caliente; y se lavé con metanol para
proveer el compuesto arriba titulado 81 como base libre
(2,330 gramos, 44%). 'H NMR (DMSO-Dg): & 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), B,14 (d, J=7,8 Hz, 1lH),
8,26 (d, J=7,8 Hz, 1lH), 9,59 (s, 1lH), 12,42 (s, 1lH).
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La base libre de 8d, 8g, 8h, 8j, B8l, Bm-8r también se
prepararon por el Metode I, pero sustituyendo el 3-{4-
morfolino)-l-propilamina con imidazol, 2-dimetilamino-
etilamina, 2- (N-piperidinil)-etilamina, 2- (N-

morfolinil)-etilamina, 3-(N-morfolinil)-propilamina, 3-

(N-tetrahidropirrollidinil}-propilamina, 3-(N-
imidazolil)}-propilamina, 3-(N-{4-metilpiperazinil) -
propilamina, di-(2-(dietilamino)-etil)amina, di-(2-

(dimetilamino)-etil)amina Y di-{2-hidroxietil)amina,

respectivamente.

9~ (N-sulfonilimidaxol) -5, 6-dihidro-5-oxo-11H-indeno[1l,2-
clisoquinolina (Ba-r):

Método 2: a una suspensiédn agitada de 3-(4-morfolino)-1-
propilamina (4, 250 gramos) en CH;Cl: (100 ml) se
adicioné 7 (1,950 gramos, 5,89 mmol) en la mezcla
resultante se agité por cinco minutos. Subsecuentemente,
se adicionaron 3 ml de trietilamina y la mezcla de
reaccidén se agitd por 24 horas a temperatura ambiente.
Luego este tiempo se recolecté el precipitado y se lavé
con metanol (2 x 100 ml) y el producto sédlide crudo se
transfirié a un balén de fondo redondo. Este material se
diluy$ con metanol (200 ml), se calenté a reflujo por 30
minutos y se filtrd estando adn caliente. La pasta de
filtrada resultante se lavé con metanol (200 ml) para
proveer el producto deseado como base libre de 81 (1,
460 gramos, 56%).

Las bases libres del compuesto 8a-r se prepararon usando

el método 2, pero sustituyendoe la 3-(4-morfolina)-1-

propilamina con imidazol, 2-dimetilamino-etilamina, 2-
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(N—piperidinil)-etilaﬁina, 2- (N-morfolinil)-etilamina,
3-(N-morfolinil)-propilamina, 3={N~
tetrahidropirrollidinil)-propilamina, 3-(N-imidazolil)-
propilamina, 3-{N-(4-metilpiperazinil)-propilamina, di-
(2-{dietilamino)—-etil)amina, di~(2-(dimetilamino)-

etil)amina y di-({(2-hidroxietil}amina, respectivamente.

i) procedimientos genaral para la preparacién de la sal
mesilato de 8a-r:

Se adicioné la base libre Bl a a&cido metanosulfénico a
0°C y luego se dej6d enfriar la mezcla resultante a
temperatura ambiente y se agité por dos horas. La mezcla
de reaccién fue entonces vertida en metanol frio (entre
-10°C y 0°C) y el sb6lido precipitado se filtré, se lavéd
con metanol (100 ml) y se secd al vacio. El sélido secd
seis odio en agua (~200 ml) y se liofilizé para dar la

sal monohidrato de metanosulfonato 8l.

(1,020 gramos, B84%). 'H NMR (DMSO-Dg): & 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, J= 12,9 Hz, 2H), 4,03 (s, 2H), 7,49-7,55 (m, 1H),
7,76-7,84 (m,3H), 7,9% {(d, J= 0,9 Hz, 1H), 8,15 (d, J=
8,4 Hz, 1H), 8,25 (d, J= B,4 Hz, 1H), 9,59 (s, 1H),
12,42 (s, 1H); °C NMR (DMSO-D¢): 8 24,27, 33,86, 51,89,
54,51, 64,02, 118,70, 120,39, 123,53, 126,09, 126,45,
128,63, 133,66, 135,80, 138,71, 141,21, 144,57, 163,29;
Anal. Calcd para Cz¢Ha1N30eS2: C, 52,06; H, 5,46; N, 7,59m
Kart-Fisher, 3,36. Encontrado: C, 51,85; H, 5,35; N,
7,30, Kart.Fischer, 4,32. Similarmente sSe prepararon
sales de HCl, HS0, CH3COOH, y de &cido succinico, por
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sustitucién del &cido metanosulfénico con HCl, HzS04 Yy
CHAaCOOH.

Ejemplo 2. Efecto da compuestos ilustrativos de
indeno([l,2-c]isoquinolina en la actividad de PARS en
macrofagos cultivados, usando un ensayo basado en cero

las enteras en ensayo enximas purificadas

La demostracilén de la habilidad de  compuestos
ilustrativos de indenc[l,2-clisoquinolina para inhibir
PARS y prevenir la cita toxicidad inducida por
peroxidonitrito, se ensefdd usando métodos descritos
Virag et al., Br J Pharmacol. 1999, 126 (3): 769-77; y
Inmmunology 1998, 94 (3): tres 345-55. RAW mAs préfugos
de ratédn se cultivaron en un medio DMEM con alta glucosa
y suplementado con 10% de suero bovino fetal. Las
células fueron usadas al 80% de confluencia en platos de

12-pozos. Las células fueron pretratadas con varias

concentraciones (100 nM-uno pM}) de un compuesto
indeno(1l,2-c]isoquinolina por diez minutos.
Peroxinitrito, un oxidante prototipo que induce el
rompimiento en una hebra sencilla de DNA, se usd para
inducir la activacién PARS. El Peroxinitrito se diluyé
en buffer de de fosfato salino (PBS) (pH 11,0) y se

adicioné a las células en un bolo de 50ul. Luego las
células se incubaron por 20 minutos. El Peroxinitrito se
deacompuso por incubacién de 30 minutos a pH 7. 0, usado
como control, y fallé para influenciar el pardmetro
estudia. Después de 20 minutos de incubacidén, las
células fueron centrifugadas, el medio se respiré y las
células se resuspendieron en 0,5 ml del buffer de ensayo
(56mM HEPES pH 7,5, 28mM KCl, 28mM NaCl, 2mM MgCl;,
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pero, 0,01% p/v digitonina y 0,125 puM NAD' y 0,5 uM/ml
J4-NAD*). Continuando con una incuvacién de buffer de
ensayo {10 minutos a 37°C), la actividad de PARS fue
medida como sigue: 200ul helado 50% p/v de TCA se
adicioné y las muestras fueron incubadas por 4 horas a
4°C. Las muestras se centrifugaron (10 minutos @ 10.000
g) y el sélido se lavé dos veces con 50% p/v de TCA
helade visualizado durante la noche en 250pl 2% p/v
SDS/0,1N NaOH a 37°C. Al contenido de los tubos se
agregaron 6,5 ml de ScintiSafe Plus scintillation liquid
(Fisher Scientific) que la radiocactividad se determind
usando un 1liquido centelleante contador (Wallac,
Gaithersburg, MD). Los resultados mostrados en la tabla
1 demuestran que los compuestos 1ilustrativos de
indeno{l,2-c}lisoquinoclina, gsignificativamente Yy
dependiendo de la dosis inhiben la activacién de PARS en

ensayo de macrofagos.
Tabla 1. Efecto inhibidor de wvarios indeno(l,2-

clisoquinolina sustituidos novedosos, en la activacién

de PARS en macrofagos de murina cultivados.
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Compuesto % PARS % PARS % PARS
inhibicién inhibicién inhibicién
alpM a 300 oM g 100 nM

2 60 NT 16
3a 67 NT 8
3b 25 0 NT
3c 21 - 9 NT
4b 88 NT 51
S5a 55 NT 10
5b 33 NT 0
S¢ 24 NT

ﬁ_ 48 _J..ET 0
Se 21 NT 0
6 65 NT 30
7 50 NT 0
8a NT 47 NT
8b NT NT NT
8c NT 27 NT
8d NT 82 77
fe NT 68 NT
8f NT NT NT

35
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ig NT 55 3;l
8h NT 76 56
8 NT 76 34
8k NT 38 24
81 NT 84 34
8m NT 50 NT
&n NT 82 74
Ro NT 55 48
8p NT 45 27
8q NT 28 20
8r NT 28 20
10a NT 59 55
10b NT 17 17

NT = No probado.

Prepotencia de inhibicidn en enzimas PARS purificadas se
determindé subsecuentemente para compuestos indeno(l,2-
clisoquinolina seleccionados, y la potencia se comparé
con la del 3-aminobenzamida, wun inhibidor de PARS
prototipo de prueba. El1 ensayo se lleva cabo en 96
platos de pozos de ELISA de acuerdo con instrucciones
provistas con un kit de ensayo disponible para la
inhibicién de PARS (Trevigen, Gaithersburg, MD}. En
breve, los pozos fueron cubiertos con 1lmg/mL de histona
(50 pL/pozo) a 4°C durante la noche. Los platos se

lavaron cuatro veces con PBS y luego se bloquearon por

la edicién de 50uL de diluente-Strep (provisto con el
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kit). Luego de la incubacidén (una hora a temperatura
ambiente), los platos se lavaron cuatro veces con PBS.
De ilusiones apropiadas de inhibidores de PARS se
combinaron con un céctel 2x PARS (1,95mM NAD', 50mM
biotinilade NAD' en 50mM TRIS pH 8,0, 25mM MgCl,;) vy
enzima de alta especificidad para la actividad de PARS

(ambas fueron previstos con el kit) en un volumen de

50uL. se permitié suceder la reaccién por 30 minutos a
temperatura ambiente. Después se lavd cuatro veces en
PBS, la biotina incorporada se detecté streptavidina
peroxidasa conjugada (dilusién 1:500) y sustratoTACS
Sapphire. El1 ensayo confirmé el resultado del ensayo
PARS basado en macrofagos. Por ejemplo, el inhibidor
PARS B8l ejercié 50% de inhibicién de actividad de PARS
en este ensayo a 3nM, y asi fue aproximadamente 50.000
veces mas potente que el compuesto de referencia 3-

aminobenzamida.

Ejamplo 3: efectos de compuestos ilustrativos de
indeno[l,2-c]isoquinolina en varios modalos de
enfermadad inflamatoria y enfermedad de reperfusion

a: efectos ds ocompuestos ilustrativos de indeno[l,2-
clisoquinolina en modelos da células in-vitro da la
enfaermadad

En estudios adicionales in-vitro en timeccitos aislados,
las células se expusieron a Peroxinitrito o perb6xido de
hidrégeno (especies oxidantes téxicas) para inducir
citotoxicidad. En este sistema la toxicidad, al menos en
parte, se relaciona con activacién de la enzima nuclear

PARS. En este ensayo de timocito oxidante estimulado
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(escrito en detalle en Virag et al., Immunology 94 (3):
345-55, 1998), los compuestos ensayados previnieron la
supresién de la oxidacién inducida de la wviabilidad de
las células y también lo hicieron a rangos de baja
concentracidén nanomolar. Un ejemplo de esta respuesta
(compuesto 8l1) se muestra en la tabla 2. Este ensayo
representa un modelo in-vitro de células muertas por la
exposicién a especies pro oxidantes, como ocurre durante

la reperfusion o isquémica de los érganos.

Tabla 2. Reduccién de la citotoxicidad inducida por
Paroxinitrito por 30nM-3uM del oompuesto indeno[l,2-

¢lisoquinolina 81.

Control | +81 +81 +8] +81 +8
300M | 100nM | 300noM | 1pM | 3uM
Cytotoxicity | 98% 4% 39% 2% 0% 0%

b: efectos da compuestos ilustrativos indeno[l,2-
clisogquinolina en modeslos in-vivo de enfermedadas
inflsmatorias

Para documentar la eficacia de 1los compuestos en
enfermedades inflamatorias, el efecto de compuestos
ilustrativos de indeno[l,2-clisoquinolina se demostrd en
un modelo inflamatorio sistémico un inducido por
lipopolisacadrido bacteriano (LPS), que 8se reporta como
responsable de causar enfermedades de reperfusion e
inferior enfermedades inflamatorias como el shock
séptico y el sindrome de respuesta de inflamacién
sistémica en animales (ver Parrillo, N. Engl. J. Med.,
328: 1471-1478 (1993) y Lamping, J. Clin Invest. 101:
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2065-2071 (1998). En una serie de experimentos, ratones
fueron pretratados con una inyeccidédn intraperitoneal de
0,1 vy 1 mg/Kg de compuestos 81, 8p y 8j, y LPS a 10
mg/Kg se inyectd 1.p., y se midié alfa-TNF en el plasma
a los 90 minutos. Como se muestra en la tabla 3, todos
los compuestos redujeron sustancialmente la produccién
de TNF, indicando la actividad antiinflamatoria de los

compuestos,

Tabla 3. Raduocién de la produccién de THF inducida por
LPS por una inyeccién intraperitoneal de 0,1-1 mg/Kg da
un compuesto 81, B8p y 8j) inhibidor de PARS, in-vivo en
ratén.

g1 |80 |epEt |Epoo |m@E1 |mQo | Vehicke
mykg) |mpke) |mote) |mghke) |meke) |mghe)

Syl e————

TNF 38316 | 50388 |44700 |50908 |37146 |35098 |6994.0
(ngfml) |=3B52 |£377.1 |+1844 | £203,7 |+3009 |+311.5 |29%044

Todos los compuestos suprimieron la produccién de TNF

inducida por LPS, cuando se compararon con el control.

A altas dosis, LPS causa la disfuncién de mialtiples
érgancs asemejando el shock séptico, y en Gltimas la
muerte (en parte debido a la liberacitn temprana de
alfa-TNF). Similarmente, en un meodelo inducido por unién
secal y punciones (CLP), la bacteria viva derivada de la
flora intestinal induce inflamacién sistémica y shock.
Agentes que inhiben la produccién del mediador de la
inflamacién, activacién PARS, y la muerte celular en

este modelo previenen la mortalidad inducida por LPS o
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CLP. En experimentos con ratén BalB/c, una inyeccidn
intraperitoneal de 100 mg/Kg LPS causé la muerte en 50%
de los animales en 24 horas, mientras que el tratamiento
de animales con 3 mg/kg/dia del compuesto 81 redujo la
mortalidad inducida por endotoxina al 10% bajo 1las
mismas condiciones experimentales. En respuesta al shock
inducido por CLP, el compuesto 81 (3 mg/kg/dia) causd
una reduccién en la mortalidad del 100% al 60% en 24
horas.

Los datos que demuestran la reduccién de la produccién
de TNF por compuestos ilustratives de indeno[l,2-
clisoquinolina en animales sometidos al modelo de
inflamacién, coinciden con el hecho de que la produccién
de TNF es un desencadenante de la inflamacidén en varias
enfermedades inflamatorias (como por ejemplo, colitis,
artritis y neuroinflamacién y shock) indicando que los
compuestos de indeno[l,2-c]isoquinclina tlienen efecto
terapéutico en varias enfermedades inflamatorias
sistémicas y locales, incluyendo el rechazo de &rganos
transplantados, que se implican un componente de
enfermedad inflamatoria y un componente de enfermedad de
reperfusion y, por lo tanto, son (tiles para tratar o
prevenir una enfermedad inflamatoria o una enfermedad de

reperfusion.
¢: eofecto da compuestos ilustrativos de indeno[l,2-
c]lisoquinolina ean modelos invivo da enfermedad de

reperfusion.

Para documentar la eficacia de compuestos de indeno[1l,2-

clisoquinolina en condiciones de isquemia-reperfusion,
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el efecto de un compuesto ilustrativo de indeno[l,2-
clisoquinolina se probd en un modelo de ratén isquémico
e intestino en reperfusion. La arteria superior
mesentérica se ocluyé por 45 minutos, seguido por una
reperfusion de una hora. Luego del final de 1la
reperfusion, se midié la permeabilidad del intestino con
el método FD4 en sacos uniformes de intestino (Liaudet
et al; Shock 2000, 14 (2): 134-41). La isquémia-

reperfusion incrementdé la permeabilidad del intestino de

11 + 4 a 216 £ 27 ml/min/cm?, indicando el severo dafio
del intestino reperfundido. El1 tratamiento con el
compuesto 81 (3 mg/kg i.v., inyectado 10 minutos antes
de la iniciacién de la reperfusion) reduce el incremento
de la permeabilidad del intestino en aproximadamente
73%, indicando un marcado mantenimiento de la funcidn
del intestino. Los estudios de isquémia-reperfusion en
el intestino se asociaron con una mortalidad del 80% en
12 horas, mientras que s6lo una mortalidad del 15% se

noté en animales tratados con 8l.

En otra serie de experimentos, el efecto del compuesto
81 en ratas con el modelo de la arteria cerebral media
en oclusién/reperfusion, se ensayo como se describe en
Abdelkarim et al., Int J Mol Med. 2001, 7(3): 255-60. La
oclusién que duré por dos horas, seguida por 1la
reperfusion de 24 horas. E1 tamaflo del infarto se
cuantificé con manchado de tetrazolium. El1 compuesto Bl
se han ministro a 3 mg/kg/dia en tres dosis divididas
inyectadas intraperitonealmente, siendo administrada la
primera 10 minutos antes de la iniciacién de 1la
reperfusion. Se encontré una reduccién aproximada del

80% en el gradc de la necrosis cortical y la muerte
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neuronal en los animales administrados con 81, cuando se
compard con los controles tratados con el vehicule. Esta
proteccién también se trasladd en un beneficio
funcional, como el mejoramiento neurolégico en el grupo
tratado con los inhibidores de PARS.

Estos datos indican que los compuestos de indenol[l,2-
clisoquinolina tienen efectos terapéuticos en wvarias
condiciones de enfermedades de reperfusion sistémicas y
locales, incluyendo el rechazo de 4drganos
transplantados, lo que condﬁce tanto a componentes de
enfermedad inflamatoria como a componentes de enfermedad
de reperfusion, por 1lo tanto, resultan dtiles para
tratar o prevenir una enfermedad inflamatoria o© una

enfermedad de reperfusion.

d: efecto de con puestos ilustrativos da indeno[l,2-
clisoquinolina en modelos de diabetas.

Se conoce gue la inhibicién de PARS y la deficiencia de
PARS reduce el desarrollo de diabetes y la incidencia de
complicaciones diabéticas (Mabley et al., Br J
Pharmacol. 2001, 133 (6): 909-9; y Soriano et al., Nat
Med. 2001, 7 (l): 108-~13). Para documentar la eficacia
de los compuestos de indeno[l,2-c)isoquinclina en un
modelo de diabetes, una dosis Gnica del modelo de
estreptozotocina de diabetes se llevé a cabo como se
describié anteriormente. En breve, 160 mg/kg de
estreptozotocina se inyectdé atn ratén tratado con
vehiculo o con el compuesto ilustrativo de indenol[l,2-
clisoquinolina intraperitonealmente (3 mg/kg) y tres

dias después se determiné el nivel de azdcar en la
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sangre usando un medidor de glucosa en la sangre. Los
datos mostrados en 1la tabla 4 demuestran que los
compuestos 1lustrativos de indeno(l,2-clisoquinolina
atenuan el comienzo de diabetes inducida por

estreptozotocina asi como reduce la hiperglicemia.

Tabla 4. Reducoién de hiperglicemia induocida ocon
estreptozotocina (8TZ) por inyeccién intraperitoneal da
3 mg/kg del compuesto inhibidor de PARS 81, 8p y 8j en

ratén in-vivo.

Bual | STZ+Vebicle | STZ+8 | STZ+8p o
Glucase | 153421 320 13 253£24 | 264124 | 244220
(my/ml)

En concordancia, los compuestos de indeno[1, 2-
clisoquincolina son utiles para tratar o prevenir la

diabetes o una complicacién diabética.

La presente inversién no se limita en alcance por las
modalidades especificas reveladas en los ejemplos que
solamente tienen la intencidén de ilustrar unos pocos
aspectos de la invencién y cualquier modalidad que sea
funcionalmente equivalente se encuentra dentro del
alcance de esta invencién. De hecho, varias
modificaciones de 1la invencién adicionales a 1las
mostradas y descritas aqui seran aparentes para aquellos
versados en el arte y se tiene la intencidn de que caiga

dentro del alcance de las reivindicaciones siguientes.
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Lo que se reivindica es:

1. Un compuesto de la férmula

(1a)

5
Y sales farmacéuticamente aceptables e hidratos del
mismo,

Donde:

10

Rs es NH O §;

Rg es -H O C;-C4; alquil;

X es -C(0)-, -CHz-, -CH(halo)-, -CH(OH) (CH2)a-, -
CH(OH) -arileno~, -0-, =-NH-, =S~ o -CH(NR;jR;2)-,

15 donde n es un entero de 0-5;

Ri1 ¥ Ri2 son independientemente -hidrogeno o -C;-Cp
alquil, o N, Ry Y Riz2 tomados juntos forman una
amina heterociclica;

Ri, R2, Ra, Ray Ryy, Re;, Re ¥y Ry 8ON
20 independientemente -hidrégeno, -halo, -hidroxy, -0-

(C1~Cs alguil), -Ci~Cip alquil, -haloalquil, =Cz;-Cyo

alquenil, —Cy-Cp carbociclo, -aril, -NHa, -
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2.

alquilamino, -C(O)OH, -C(0)0(Cy-Cs alquil}, -
oC{0) (C{—Cs alquil}, NO» o -A-B;

donde A es —-S0;-, —~SO;NH-, -NHCO-, -NHCONH-, -0-, -
¢o-, -0Cc(0)-, ~C(0)O-, -CONH-, CON(C,-C, alquil)-, -
NH-, -CHz-, -S- O -C(S)-:

B es -C;-Cy;p alquil, -C;-Cjp alquenil, -heterociclo,
-C3-Csy carbociclo, -aril, -N2Z;Z;, -alquilamino, -
aminodialquil, -alquilheterociclo, -arilamido, -
C(O)OH, -C(0)O-(C;-Cs alquil) O -C(0)O-fenil, donde
ninguno de los cuales estdn no-sustituidos o
sustituidos con uno o mas de -0-(C;-Cs alquil), -
halo, -haloalquil, -alcanol, -alquilamino, -~hidroxi,
~NO2, =-NH2, -aminoalquil, =-aminodialquil, -amina
heterociclica, -C;-Cyp alquil, -Cz~Cy¢p alquenil, -Cp-
Civ alquinil, =-aril, =-benzil, ., -alquilamido, -
alquilcarboxi, -C;-Cs alquileno-C(0)0-C;-Cs alquil O
grupos -C;-Cs alquileno-0C{0)-Cy-Cs alquil; y

Z1 ¥ 22 son independientemente -H o -C;-C;p alquil,
los cuales estén no-sustituidos o sustituidos con
uno o mas de -halo, -OH o =-N(Zj3) {(24), donde 2; y 2Z,
son independieritemente, -H o0 -C;-Cs alquil, donde
estan no-sustituidos o sustituidos con uno o mas de
-halo, -hidroxi o -NH;; O N, Z3 y Z, tomados juntos
forman wuna amina heterociclica sustituida o no
sustituida; o N, 2; y 2; tomados juntos forman una

amina heterociclica.

Un compuesto de la férmula
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Y sales farmacéuticamente aceptables e hidratos del

mismo,

Donde:

Rs es O, NH O S;

Rs es ~H 0 C;=-C; alquil;

X es =-CHz~, -CH(halo)-, -CH(OH)(CH2)a,-, -CH(OH)-
arileno-, -0-, -NH-, -S- o -CH(NR;1Rj;2)-, donde n es
un entero de 0-5;

R1i1 ¥ Ri2 son independientemente -hidrogeno o -C;-Cy
alquil, o N, Rj; y Rjz tomades juntos forman una
amina heterociclica;

R, Rz, Rj, Ra, Ra, Ra, Ry ¥y Rip son
independientemente -hidrégeno, -halo, -hidroxy, -0-
(C;—Cs alquil), -C3=C;p alquil, -haloalquil, -C2-Cjo
alquenil, -C3-Cs carbociclo, -aril, -NH;, -
alquilamino, ~-C(0)OH, =C{0)0O(C1—Cs alquil), -
0C(0) (C1-Cs alquil), NO» o —A-B;

donde A es -S0;-, —-SOz:NH-, -NHCO-, -NHCONH-, -Q0-, -
co-, -0C{0)-, -C(0)O-, -CONH-, CON(C;-Cs alquil)-, -
NH-, -CHz-~, =-S5- O —-C{S)-:
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B es -C;-Cyp alquil, =~Cz—-C,o alquenil, -heterociclo,
-C3-Cs carbociclo, -aril, -N2;2;, -alquilamino, -
aminodialquil, -alquilheterociclo, -arilamido, -
C(O)OH, -C{0)0O-(C1—-Cs alquil) O -C(0)0O-fenil, donde
ninguno de 1l0s cuales estidn no-sustituidos o
sustituidos con uno o mas de -0-(C;-Cs alquil), -
halo, -haloalquil, -alcanol, -alquilamino, -hidroxi,
-NO2, -NHz, =-aminoalquil, -aminodialquil, -amina
heterociclica, -C;-Cy;y alquil, -C;-Cjp alquenil, -Cp-
Cy algquinil, -aril, -benzil, -alquilamido, -
alquilcarboxi, -C;-Cs algquileno-C(0)0-C;-Cs alquil O
grupos —-C;-Cs alquileno-OC(0)-C1;-Cs alquil; y

Z:1 vy Zz son independientemente -H o -C;-C;p alquil,
los cuales estdn no-sustituides o sustituidos con
uno o mas de -halo, -OH o -N(Z3) (Z4), donde Z3 y 2Z4
son independientemente, -H o -C;-Cs alquil, donde
estan no-sustituidos o sustituidos con uno o mas de
-halo, -hidroxi o -NHz; O N, 23 y Z; tomados Jjuntos
forman wuna amina heterociclica sustituida o no
sustituida; o N, Z; y Z; tomados juntos forman una

amina heterociclica.

Un compuesto de la férmula
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Y sales farmacéuvticamente aceptables e hidratos del

mismo,
Donde:

Rg es -H 0 C,-C4 alquil;

Ri, Rz, Ri, Re Ry, Ra, Rs y Rio son
independientemente -hidrégeno, -halo, -hidroxy, -0-
(C1-Cs alquil), -C;-C;p alquil, -haloalquil, -C;-Cjq
alquenil, -C3-Cy carbociclo, -aril, -NH, -
alquilamino, -C(O)OH, ~C(0)0(C;-Cs alquil), -
0C(0) {C1-Cs alquil), NO, o -A-B; donde por lo menos
uno de R,R' y R es diferente de hidrégeno;

A es -S0z-, —50;NH-, -NHCO-, -NHCONH-, -0-, -CO-, -
oc(o)-, -C(0)0-, -CONH-, CON(C,~C4 alquil)-, -NH-, -
CHx-, -S- 0 -C(S)-~;

B es -C;—-Cj;o alquil, -C;-Ci;o alquenil, -heterociclo,
-C3-Cg carbociclo, =-aril, =NH;, -alquilamino, -
aminodialquil, =-alquilheterociclo, =-arilamido, -
C(O)OH, -C(0)O-(C;-Cs alquil} O -C(0)O-fenil o -
NZ1Zz; ¥

21 y Zz son independientemente -H o -C;-C;0 alquil,
los cuales estdn no-sustituidos o sustituidos con
uno o mas de -halo, -OH o -N(Z;) (Z24), donde Z3 y Z4
son independientemente, -H o -C;-Cs alquil, donde
estdn no-sustituidos o sustituidos con uno o mas de
-halo, -hidroxi o -NHz; O N, Z; y Z, tomados juntos
forman una amina heterociclica sustituida o no
sustituida; o N, Z; y Z; tomados juntos forman una

amina heterociclica.
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10.

11.

12.

13.

El compuesto de la reivindicacién 1, 2 o 3 donde R;

es O, y R¢ es hidrdgeno.

El compuesto de la reivindicacién 1 donde R;, Rz, Rj,
Re; Ry, Rg, Re ¥ Ryp #0n independientemente hidrégeno,
metil, etil, halo, -NOz, hidroxi, metoxi, etoxi, -

NH,, -aminoalquil, -aminodialquil o -A-B.

El compuesto de 1la reivindicacién 5, donde

cualquiera de los dos Rg © Ry pero no juntos son -A-
B.

El compuesto de la reivindicacién 6 donde R;, Rz, Ra,

Ry, Ry Y Rip SON hidrégeno.

El compuesto de la reivindicacién 1, donde Ry es -A-
B.

El compuesto de la reivindicacién 5, donde Ry es -A-
B.

El compuesto de la reivindicacién 7, donde Ry es -A-B
¥ Rs es hidrégeno.

El compuesto de la reivindicacién 6, donde A es -
S50z-, -SOzNH- o -NHCO-.

El compuesto de la reivindicacién 7, donde A es -
S0;-, -SONH- o —-NHCO-.
El compuesto de la reivindicacién 8, donde A es -
50,—, —-SO;NH- o —-NHCO-.
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14.

15.

16.

17.

18.

19.

20.

El compuesto de la reivindicaciétn 9, donde A es -
S0z2-, -SO;NH- o -NHCO-.~’

El compuesto de la reivindicacién 10, donde A es -
S502—-, -S502NH- o -NHCO-.

El compuesto de la reivindicacién 1, donde Rg es -
A-B y B es -C;.Cs alquil, -heterociclo, -Ci3-Cg
carbociclo, -aril, -alquilamino, -alcanol o -
alquilheterociclo,

El compuesto de la reivindicacién 16, donde B es -

C1-Cs alquil.

El compuesto de la reivindicacién 5, donde A es -
SOz- y B es -NZ2:Z2 y Z; y Z; son independientemente
hidrégeno, o -C3;-Cs alquil, no-sustituido o
sustituido con -halo, -hidroxi o -NZ3Z,: donde Z; y Z,
son independientemente -hidrégeno, -C;.Cs alquil, no-
sustituido o sustituido con uno ¢ mas de -halo, -

hidroxi o -NHz, o donde N, 2; y Z; tomados Jjuntos

" forman una amina heterociclica.

El compuesto de la reivindicacién 18, donde 2, y Z»
son —-(CHz)pD; donde n es un entero de 1-5, y D es
hidrégeno, hidroxi, amina heterociclica o -NZ3Z4;
donde Z3 y Z; son independientemente hidrégeno, metil
o etil,

El compuesto de la reivindicacién 18, el cual puede

ser no sustituido o sustituido con uno o mas de

metil, etil, o -alcanol.
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21.

22,

23.

24,

25.

26.

El compuesto de la reivindicacién 18, donde Z; es
hidrégeno y Z; es —-NZ3Z; donde n es un entero de 1-5,
y 23 y Z, son independientemente metil o etil, o,
tomados juntos, NZ3Z, forman una amina

heterociclica.

El compuesto de la reivindicacién 15, donde X es -
CHz-, A es -50,- y B es -NZ,Z;; donde Z; y Z2 son
independientemente hidrégeno, -C,-Cs alquil no-
sustituido o sustituido con halo, hidroxi o =-NZiZ,
donde 23 y Z; son independientemente hidrégeno, -C;-Cs
alquil no-sustituido o sustituido con halo, hidroxi
o -NHz; o donde 2; y Z, tomados juntos, forman una

amina heterociclica.

El compuesto de la reivindicacidén 22, donde 2Z; y Z:
son —-(CHz),D, donde n es un entero de 1-5, y D es
hidrégeno, hidroxi, una amina heterociclica o -NZ324;
donde 23 y Z, son independientemente hidrdégeno, metil
o etil.

El compuesto de la reivindicacién 18, donde B es un
heterociclo, no-sustituido o sustituido con metil,

etil o —alcanol.

El compuesto de la reivindicacién 18, donde Z; es
hidrégeno y 2, es —(CH2),N23Zy, donde n es 2 o 3, y 2,
y Z4 son independientemente metil o etil, o, tomados

juntos, N2Z324, forman una amina heterociclica.

El compuesto de la reivindicacién 1 donde X es -
C(0)-, -CH{OH), -CH(Br)-, -CH- o —-CH(NR;iR;2)- donde
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27.

28.

29.

30.

31.

32.

33.

34.

Ri1 ¥ Rz son hidrégeno, -C;-Csg alquil, o NRuiRia,
tomados juntos, forman un heterociclo.

El compuesto de la reivindicacién 6 donde X es -
C(0)-, -CH(OH)}, -CH(Br)-, -CHa- o —-CH(NRj;iR;»)- donde
Ri1 y Ri2 son hidrégeno, -Ci-Cs alquil, o NRnRiz,
tomados juntos, forman un heterociclo.

El compuesto de la reivindicacién 8 donde X es -
C(0)-, -CH(OH), -CH{(Br)-, -CHz- o -CH{(NRiiRiz)- donde
Ri1 ¥ Riz2 son hidrégeno, -C;-Cs alquil, o NRiiRjz,

tomados juntos, forman un heterociclo.

El compuesto de la reivindicacién 9 donde X es -
C{0)-, -CH(OH), -CH(Br)-, -CH— o -CH(NR;i1R)7)- donde
Ry ¥y Riz son hidrégeno, -C;-C¢ alquil, o NRijRiz,

tomados juntos, forman un heterociclo.

El compuesto de la relvindicacién 10 donde X es -
C(0)-, =-CH(OH), ~-CH(Br)-, -CH— o -CH({NRi;1Rj;)- donde
Ri1 ¥ Ri2 son hidrégeno, -C;-Cs alquil, o NRiiRiz,

tomados juntos, forman un heterociclo.

El compuesto de la reivindicacién 6 donde X es -
C(0)-, -CH(OH), -CH(Br)-, -CHa-.

El compuesto de la reivindicacién 6 donde X es -CHp-.

El compuesto de la reivindicacién 8 donde X es es -
C(0)-, -CH(CH), -CH(Br)-, -CHz-.

El compuesto de la reivindicacién 8 donde X es -CH;-.
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35.

36.

317.

38.

39,

40'

41.

42.

43.

44.

45.

El compuesto de la reivindicacién
c(0)-, -CH{(OH), -CH(Br)-, -CHz-.

El compuesto de la reivindicacién 9

El compuesto de la reivindicacién
C(0)-, -CH{OH), -CH(Br)-, -CHz-.

El compuesto de la reivindicacién
CHa-.

El compuesto de la reivindicacién
C(0)-, -CH(OH), -CH(Br)-, -CHz-.

El compuesto de la reivindicacién
CHa-.

El compuesto de la reivindicacién
c(0)-, -CH(OH)}, -CH(Br)-, -CHz-.

El compuesto de la reivindicacién
CHz—.

El compuesto de la reivindicacién
C(0}-, -CH{OH), -CH(Br)-, -CHz-.

El compuesto de la reivindicacién
CHa-.

El compuesto de la reivindicacién
C(O0)~, -CH(OH), -CH(Br)-, -CHp-.
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9 donde X es

donde X es -CH;-.

10 donde X es

10 donde X es

13 donde X es

13 donde X es

14 donde X es

14 donde X es

18 donde X es

18 donde X es

19 donde X es
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46. E1 compuesto de la reivindicacién
CHz-.

47. E1 compuesto de la reivindicacién
C(0)-, -CH(OH), -CH(Br)-, -CHz-.

48. E1 compuesto de la reivindicacién
CHz-.

49. E1 ccmpuesto de la reivindicacién
C(0)-, -CH(OH), -CH(Br)-, -CHa-.

50. E1 compuesto de la reivindicacién
CHa~.

51. Un compuesto de la férmula

19

20

20

21

21

Y sales farmacéuticamente aceptables e hidratos del

mismo,
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52.

53.

Donde:

X es —CHz- o -0O-;

Rz y R3 son independientemente -hidrégeno, -halo, -
halecalquil, -hidroxi, 0-(C1-Cs alquil), -C1-C3
alquil, -NO2, -NHz, -CONH;, -C(O)OH, -0OC(O)- C;-Cs
alquil o -C(0)0- C;-Cs alquil;

Rs ¥ Ry son independientemente -hidrégeno y -A-B;

A es -S02-, -SOzNH-, © =-NHCO-; y

B es -C;-C; alquil, -N2,2;, -heterociclo o -
alcamino, cada uno no-sustituido o sustituido con
uno o mAs de -alcanol, -alquilamino, -aminoalquil, -
aminodialquil o -heterociclo, cada uno no-sustituido
o sustituido con -C;-Cjp alquil o —alcanoi; Yy

Z1 vy Z2 son independientemente -hidrégeno o -
C1-Cs alquil, 1los cuales estdn no-sustituidos o
sustituidos con unc o mas de -hidroxi o -NZ3Z,, donde
Z3 y Z; son independientemente, -H o -C;-C; alquil,
donde estdn no-sustituidos ¢ sustituidos con uno o
mas de -hidroxi o -NHz, o N, 23 y Z; tomados juntos
forman una amina heterociclica, o N, 2; y Z; tomados

juntos forman una amina heterociclica.

El compuesto de la reivindicacién 51, donde A es -
S502-, vy B es -NZ:Z,.

El compuesto de la reivindicacién 52, donde 2; y 22
son independientemente hidrégeno, o -C;-Cs alquil,
no-sustituido o sustituido con hidroxi o N2Z3;24, o,
tomados juntos, -NZ12; forman una amina

heterociclica.
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54.

55.

56.

57.

58'

59.

El compuesto de la reivindicacién 53, donde Z3 y 2,
son independientemente hidrégeno, o -C;-Cs alquil,
no-sustituido o sustituido con hidroxi o -NHz;, o,

tomados juntos, NZ324 forman una amina heterociclica.

El compuesto de la reivindicacién 54, donde la amina
heterociclica es seleccionada desde el grupo basado
de una piperidina no-sustituida, grupo de piperazina
o morfolina, o un grupo de piperazina, pirrolidina o
imidazole el cual puede estar sin sustituir o
sustituido con -N-(C;-Cs alquil) o -N-C(0) {Ci-Cs
alquil).

El compuesto de la reivindicacién 53, donde NZ;Z; o
NZ3Z, es un heterociclo, no-sustituido o sustituido

con -C;-Cs alquil, -alcanol o —alquilamino.

Un método para inhibir la actividad de la poli (ADP)-
ribosa sintetasa en una célula, el método comprende
poner en contacto dicha célula con el compuesto o su
sal o hidratos farmacéuticamente aceptables, de
cualquiera de las reivindicaciones 1,2,3 o 51 en una
cantidad suficiente para inhibir la poli (ADP)-ribosa

sintetasa en dicha célula.

El método de la reivindicacién 57 donde la célula es

una célula in-vivo.

El método para tratar o prevenir una enfermedad
inflamatoria en un sujeto, gue comprende la
administracién a un sujeto con la necesidad del

compuesto 0 una sal o hidratos farmacéuticamente
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60.

6l.

62.

63.

aceptables de un compuesto de cualquiera de las
reivindicaciones 1,2,3 o 51 en wuna cantidad
suficiente para tratar o prevenir la enfermedad
inflamatoria.

El método de 1la reivindicacién 59, donde dicho

sujeto es un humano.

El método de la reivindicacién 59, donde dicha
enfermedad inflamatoria es una enfermedad
inflamatoria de las articulaciones, una enfermedad
inflamatoria crénica de la encia, una enfermedad
inflamatoria del intestino, una enfermedad
inflamatoria de 1los pulmones, una enfermedad
inflamatoria del sistema nervioso central, o una

enfermedad inflamatoria del ojo.

El método de la reivindicacidén 59, lo donde dicha
enfermedad inflamatoria es un shock gram-positivo,
gram- negativo, un shock hemorragico, un shock
anafildctico, un shock traumdtico y un shock

guimioterapéutico.

Un método para tratar o prevenir una enfermedad de
reperfusion en un sujeto, gque comprende la
administracién a un sujeto con necesidad del mismo
del compuesto o sal o hidrato farmacéuticamente
aceptables de un compuesto de cualquiera de 1las
reivindicaciones 1,2,3 o 51 en una cantidad
suficiente para tratar o prevenir la enfermedad de

reperfusion.
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64.

65.

66.

67.

68.

69.

El método de la reivindicacién 63, donde 1la
enfermedad de reperfusion es un infarto del
miocardio.

El método de la reivindicacién 63, donde 1la
enfermedad de reperfusion es una apoplejia.

El método de la reivindicacién 63, donde el sujeto
es un humano.

Un método para tratar o prevenir diabetes o© una

complicacién diabética en un sujeto, que comprende
administrar a un sujeto con necesidad del mismo del
compuesto o  hidrato o sal farmacéuticamente
aceptables de cualquiera de las relvindicaciones
1,2,3 o 51 en una cantidad suficiente para tratar o

prevenir diabetes o la complicacién diabética.

Un método para tratar o prevenir una lesién de
reoxigenacién ‘resultante por un trasplante de
6rgano, que comprende la administracién a un sujeto
con la necesidad del mismo del compuesto o sal o
hidratos farmacéuticamente aceptable de cualquiera
de las reivindicaciones 1,2,3 o 51 en una cantidad
suficiente para tratar o prevenir la lesién de

reoxigenacién.

Una composicién que comprende un compuesto o su sal
o hidrato farmacéuticamente aceptables, de la
reivindicacién 1 y un vehiculo farmacéuticamente

aceptable.
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70.

71.

72.

73.

Una composicién que comprende un compuesto o su sal
¢ hidrato farmacéuticamente aceptables, de 1la
reivindicacién 2 y un vehiculo farmacéuticamente

aceptable.

Una composicién gue comprende un compuesto o su sal
o hidrato farmacéuticamente aceptables, de la
reivindicacién 3 y un vehiculo farmacéuticamente

aceptable.

Una composicidétn que comprende un compuesto o su sal
© hidrato farmacéuticamente aceptables, de 1la
reivindicacién 51 y un vehiculo farmacéuticamente
aceptable.

El compuesto o su sal o hidrato farmacéuticamente

aceptable de la reivindicacién 51, donde R® es
hidrégeno y R? es -A-B, 0 R? -A-B y R® es hidrégeno.
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RESUMEN

5 Esta invencidén se relaciona con compuestos de indeno

[1,2-c] isoquinolina, dé férmula:

(1a)

Igualmente se describen composiciones farmacéuticas de
10 éstos, y su utilizacién terapéutica para tratar o
prevenir enfermedades inflamatorias o una enfermedad

reperfusién.
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Industria y Comercio

SUPERINTENDENCIA

2020
Bogot4, D.C.,

Doctor: Oficlo N° 83492
DILIA MARIA RODRIGUEZ D'ALEMAN

Apoderado

INOTEK PHARMACEUTICALS CORPORATION

ASUNTO: Radicacién N° 04-16685
Solicitud Internacional PCTAUS02/27585
Fecha iniclo fase nacional 31/03/2004

Tramite 011
Evento 379
Actuacion 430
Folios 001

Como resuitado del examen de forma, realizado con fundamento el el articulo 38 de la
Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencla de Industria y Comerclo, se le comunica que:

0 La solicitud no contiene la copla del documento en que consta la cesién del derecho a
la patente del inventor al solicitante 0 a su causante. (Art. 26-k) Decisién 488).

0 La solicltud no contiene el poder debidamente otorgado, con el lleno de los requisitos
exigidos por los articulos 63 y subsiguientes del Cddigo de Procedimlento Civil.
Adicionalmente, deberd presentar el documento que acredita la existencia y
representacién legal de la sociedad solicitante, cuando ésta fuere persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le requiere
para que dentro del término de dos meses sigulentes a la fecha de notificacién del
presente oficlo, complete los requisitos anteriormente enunciades. En caso de no dar
cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perderd su prelacién.

Notifiquese el presents oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capfulo quinto del tRulo primero de la Clrcular Unica N° 10 de 2001.

El anterior requerimiento fue notificado por fllacibn en lista de
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