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USE THEREOF 1. FIELD OF THE | NVENTI ON The invention relates to Isoquinoline
Derivatives; conpositions conprising an effective anmount of an |soquinoline
Derivative; and methods for treating or preventing an 5 infl|lammatory

di sease or WOrAH4Y$M3i on di sease conprising the adm ni st?%f/pm"%‘fo”é‘ﬂ
effective anount of an Isoquinoline Derivative. 2. BACKGROUND OF THE

| NVENTI ON | nf ISOQOREINOLINEDERIVATIVES AND METHODS ORUSETHREREQF aut oi nmune

di abetes, typically manifest thenselves as disorders distinct fromthose
a5500|ated wi th reperfusion }0PEEEBQ§§§$Q§H@VE¥§ﬁbﬁfe and heart attack, and
can clinically manifest thens ities. However, there
can be common “Fi’ﬂ§ dv¥ht %‘ks% "tﬁ’e%ﬂaﬁ SSCorh¥RitionY B&R: Rilné’ééorders
In particular, in |sea reper usi o I sease nduce
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in producti of cytotoxic free radjcals such as nitric oxid
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(Szabo et atfeciHRaGHouR: F9mBhquikBUE} Derifiee ONOO - i nduced cel | necrosi's
observed in inflammatory di sease and in reperfusion disease involves the
activation of the nuclear enzyne poly (ADP-ribose) synthetase (PARS).

Activation of PARS is thoughiCkGROUAD OPRMEANtVERYEoNN the cel |l -nedi ated
death observed in inflammatTon and repertusion di sease (Szabo et at, 20

Trends Phar macoliflagghatork Hist@des! 9&ch 398 ritis AoRHERGH atfoiRARRe HAPéd, t or s have

been described in the art. See, g., Banasik et at, J. Biol. Chem,
267: 1569- 75ypiaadlymanifess BmwLYCR aémsqﬂelsmmfzt@m thops exep@pted Withgeperision7,

90/ 11645, V-5 Fetd 08 b7 FEO0 e G Lra oy DL pallR ettt 1O

00/ 42040; Zhttig. élovalver, tBiowhdmcoBimopmder) yREsme Ganivns. betvda H30 198, 2000

Wiite et al d. em. 84- 4097, 2000:; et

Chere 51 Sumeb oBaiadfalts. fpamieq s e RRitton fiseBE 487 srpetiion eftters carrindised 505
1999; and $esihAAmelor A ytokiNBAnd dhembRide 6yigasis AyHiOBcahl i tiAD@dsultAdlver se ef fects
associated with adnministration of PARS  inhibitors have been di scussed in

M1 an et alProdugipreefaytotaniaimsgmdinls sughpanitrigxjdsgid ispparpride. cho?;f@énds have
been prigvi B SHYBREE foimig3Fo:RiritE @éﬁj@'z t -88, 199

non- canpt ot h c?’% t opoi so?roer aseﬁé )?Hwb?dtjlgrs a e&roeepgg?te |n C?u E?mgn@et at,
J. 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 et al.,

20  Trends Pharmacol. Sci. 19:287-98, 1998). |

i A number of PARS inhibitors have been described in the art. See, e.g., Banasik et

al,, J. Biol. Chem., 267:1569-75, 1992, and Banasik et al., Mol. Cell. Biochem.,
138:185-97, 1994; WO 00/39104; WO 00/39070; WO 99/59975; WO 99/59973; WO
99/11649; WO 99/11645; WO 99/11644; WO 99/11628; WO 99/11623; WO 99/11311;

25 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 e? at., Nature
Medicine, 7:108-113, 2001. Adverse effects associated with administration of PARS
inhibitors have been discussed in Milan et al., Science, 223:580-501, 1984.

30 Isoquinoline compounds have been previously discussed in the art. For example,
cytotoxic non-camptothecin topoisomerase I inhibitors are reported in Cushman ez al., J.
Med. Chem., 43:3688-3698, 2300 and Cushman et al.,, J. Med. Chem. 42:446-57, 1999;



Med. Chem, 43:3688-3698, 2300 and Cushman et at., J. Med. Chem 42:446-57,
1999; WD 20041078712 PCT/ US2004/ 005849 indeno[ 1, 2-c]isoquinolines are
reported as antineopl astic agents in Cushman et at, WO 00/21537; and as
neopl asm i nbi.Rj t jn Hrbata et at, WO 93/05023. Synthgs§syQhodogadsi nol i ne
conpounds hr\gggb%@zgzdreported. For exanple, see Wawzonek et at, Org. Prep.
Proc. Int., 14:163-8, 1982; Wawzonek et al., Can. J. Chem, 5 59:2833,
1981; Andoindsnol[d2-clispguinolingp aiprerspied ag apyimaoplastic peans Cushorpn ef ghy WRund et
al., Arch. ophaedm. ), i Q. LYy ; g Lal et at, Indian J.
Chem, Sect. B, ’gl%xxé:Sggsg@m%ggl}or%ﬁe%aée%%%r?g,g%ﬁ’é(\)/@?/e'r, a need in the art
f or conpounds uSwgithdses aff isequeratlinagompounds Baverveemmpponéd. drnmekampledieseases or

reperfusion,di seases. 10 Gitation. of Aa ference in.SectiQn f this

appl i cati o&vﬁ%zoﬁ%{ i éfﬁ‘r? & %ﬁoct H’g't lf?%eéﬁgg%r AwEoTck eg?{"o anai't&e?" SUMVARY
OF THE 5NVBNBRSON 198E Add@eeerdlOBull SCRAS @dc.iTapdaaut: 1001116 9di, SO aind ef ainovel
substituted tetracyclic benzam de derivatives and their denonstrated

ef fects i nAeee PhushiWeinkeins Cgr-bdd{t38r, 6984 ausl Llfer abniadiand, Clesan) Sefe-n and

in treati ngggtg@_g}@ pafd reperfusion diseases. Accordingly, in one aspect the

i nvention includés a conmpound of Forrmula I, Formula la, Formula Ib, Formula
1, Formul a ||| Théreremdias, h8we ¥y amded i the afEdomolapo8ids wefufFforrachangd®, or a
phar maceut i cal lr}/ ac qexgxtpatﬁl e.salt or hydrat g t hereof (an "isoquinoline

Deri vat i vePJeVEE Y ERDLUPERES 9 reRvEIPRY 457356 Descri ption of the

I nventiion. 20 AlCs@rid shang egfellicd MESetidtens St aplicatif®ishod ah 8dmiskieatiang or
preventing an inflammtory di sease or a repel-fusion disease in a subject,
conpri si ng thedgfernse Bk ato a subject in need of such treatnent or
prevention an effective anount of an Isoquinoline Derivative. In a further
aspect, the invention also_includes nethods for making an 25 | soquinoline
Derivative of Formula la, FoRMMBIARYC NVENEIQN a 111, Fornula 13,

Formul a 22, Formula 37.or. Fornula 40. -2 PCT/US2004/ 005849 WD 2004/ 078712
R1 5 The 1nvention is based in part on the discovery of novel substituted tetracyclic

benzamide derivatives and their demonstrated effects in the treatment or prevention of

15  inflammation, cell death and in treating shock and reperfusion diseases.

Accordingly, in one aspect the invention includes a compound of Formula I,
Formula Ia, Formula Ib, Formula IX, Formula III, Formula 13, Formula 22, Formula 37
or Formula 40, or a pharmaceutically acceptable salt or hydrate thereof (an “Isoquinoline
Derivative”) as set forth below in the Detailed Description of the Invention.

20 Also provided by the invenﬁon is a method for treating or preventing an
inflammatory disease or a reperfusion disease in a subject, comprising administering to a
subject in need of such treatment or prevention an effective amount of an Isoquinoline
Derivative.

In a further aspect, the invention also includes methods for making an

25  Isoquinoline Derivative of Formula Ia, Formula Ib, Formula II, Formula ITI, Formula 13,

Formula 22, Formula 37 or Formula 40.
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Ro HR7 RBRy O/ \ Ra RIORO 22 F11 0 Rp RB%UINRO9 37 A ORp NH
RBRy S/ \ RB5 R0 R 40 The Isoquinoline Derivatives can be used to
treat or prevent a variety of conditions and diseases, including, but not
limted to, }V%Q nbf{; Aymatory disease or a reperfusion di pepgoodddssibe

i nvention so I ncludes pharmaceutical conpositions that conprise an

ef fective anount of an |soqui noline Derl vative and a pharnaceutically
acceptabl e carrier. The conposi tf'ons @re useful for treati ng or preventing
an inflamuatory disease or a, reprfusmn di sease. The invention includes an
| soqui noline Derivative when® Pr(¢ Yo
prodrug, a hydrated salt, such hceutigal ly - 4 WO 2004/078712
PCT/ US2004/ 005849 accept abl e_s axt ures/t hereof . The details of the

S
40
The Isoquinoline Derivatives 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.
10 The invention also includes pharmaceutical compositions that comprise an

effective amount of an Isoquinoline Derivative and a pharmaceutically acceptable carrier.
The compositions are useful for treating or preventing an inflammatory disease or a
reperfusion disease. The invention includes an Isoquinoline Derivative when provided as

a pharmaceutically acceptable prodrug, a hydrated salt, such as a pharmaceutically

4.



be used in the practice or testing of the present invention, illustrative
met hods and 5 materials are now descri bed. O her features, objects, and

advant ages of the invention will be apparent fromthe description and from
the cl ai ns. ecification and the appended clai NpeyiRR05hd3gusl ar
forms al so i“&?g%ohig@sflge plural unless the context clearly ictates

otherwi se. Unless defined otherwse, all technical and scientific terns used
her ei n haveaactialie pat, apaittngs thereobrmonl y under st ood by one of ordinary skill
inthe art 10 t [y thls . ng | I : al i.cations
cited in this sggﬁé%{qe?@gto?g% lhrf':te\rﬁglmltl %\I%g?%g#tgpg@e S'A;éogn Lﬁ %g}?lggtggsic ggorggé&‘%’LED
DESCRI PTI ONAGTRoukhiEny M¢ENTE @M mHaeripls es@lat of syuiraidanoto thosdedasbel dorin canl | ne

Derivatives, according ta Fornula | Formula l.a, .Formula |h, .Forpula |1,
Por e |1 D b Dot fRteg o the gietemgpriatian. theruipgyeefion Bl 1 bel ow
R RS R RRatefthis aRRhowRestdbed. [StherReatur®, Qbjetts) andndy Rias<RE eistihwaatiby will

acceptabl e salts and hydrates thereof, wherein: 20 RS is NHor ' S; R6is -H
or O -C4 al Rgappargnt omtpegjescriptigand fropHhe glagys | In thg-fperificatgrand the
-CH(OH)-ary - ST r inYis
“OH, -NH2 olr‘ﬁ?g‘?eﬁﬂ%%?’e?%‘%‘%‘l‘lg @Hﬂs %I%Hﬁg‘l‘r?&ﬁ% %“égle‘?ﬂéryéﬁ‘g%%fe?‘ ? %@nﬁg{es; 25 RI11
and R12 ar edicntepérdent.| Ynlebydhfmgd ntharwiseCaH €ohmtdd yhd sdentjc tRbds wadl R12 are
-5 WD 20041078712 PCT/ US2004/.005849 teiken toge her 6:103 fé)rm ak@izt %réoc clic
amine; R1 i er?lﬁé‘a‘(f‘o & fAme figpRyng axgonpnesly pRiprstoodpy QRe i jogdinargs il g Keny | |

-C3-C8 10 to which this invention belongs. All patents and publications cited in this specification

are incorporated by reference.

4. DETAILED DESCRIPTION OF THE INVENTION

The present invention provides Isoquinoline Derivatives according to Formula I,
Formula Ia, Formula Ib, Formula II, Formula III, Formula 13, Formula 37 and Formula
15 40as s)et forth below:

@
and pharmaceutically acceptable salts and hydrates thereof,
wherein:
20 Rsis NH or S;

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

X is -C(0O)-, -CHa-, -CH(halo)-, -CH(OH)-(CHy),-, -CH(OH)-arylene-, -O-, -NH-,
-S-, -CH(NR R 2)- or -N(SO:Y)-, wherein Y is -OH, -NH; or -alkylheterocycle and n is
an integer ranging from 0-5;

25 Ri; and Ry, are independently -hydrogen or -C;-Co alkyl, or N, Ry; and R, are

-5-



carbocycle, -aryl, -NH2, -alkylamno, -C(OOH -C(OQ(C1-C5 alkyl), NO2 or

-A-B;, 5Ais -SOZ-, -S2 NH, -NHCO, -NHCONH, -CO, -C(O O, -CONH,

-CON(C -4 alkyl)-, -NH, -CH2-, -S- or -C(S)-; Bis -Cl-Cl0 alkyl, -C-CO

al kenyl , - C3- C8 carbocycle -aryl, -NZ1Z2, periiSionisossas
N%)e%gg lﬁkyl

al kyl ene) am no, -am nodi al kyl, -al kyl heterocycle, -arylam do,
-(OQOH -(OO0(CA-C alkyl), -C(O O phenyl or -C(NH) NH2, each of which is
10 unsubsti tahwe@g@therstgrﬁgmamtwcw ichngkee or nore of -O (Cl-C5 alkyl), -halo,

A hodtal oyl RBesen R R A o B R ey ot Lo
al kynyl , - acgtbocyelaenzyl -al kyl am do, -al kyl carboxy, -C(OOH, -C - CS
oL ene. 490 S St A0 s ol B A AT s

-0 (C1- & al kyl )AIS @boC1§O§NHy|NHG@ KWH@ORH- --€-Cl0)el keonH-, - C3- C8
car bocycl e, -ar “al kyl am no, C(O)O—| C(O)O(ClCSaIkyI)

-0C( O (Cl- cé?%Ni@nr@wlm O~ /-, -Saee-GB) east one of R, R2, R3, R4, R7,

3, O U oL L g e R e
-S or -Q G- CBall@lenalNZiLﬂg,ahlkyllam1nc£:%ﬁ1®1aikjdem%tylhetdsretwﬂ60e@rgﬂaﬁudo C3- CB
o ot al it OBk GHRRRG: Sptiod: Cfbrtiraer BB BB 1. s

al kyl'), 16 C( Ghbaheny br Qibstitelitditd-éhe RLatRe 6F- oa(m aty digyl), URasbsldythaioed or
substituted with one or nore of -O (CL-C5 al k I) -hal'o, -al kyl hal o, 25

-al kanol , - alf@pphnliadamingy dydseyy, -NGop;NHaHEIY, a@woaﬂ%{h ARHIORAILYL,

- am nodi aI k C | e |, -C2-C10

al kynyll -aﬁf‘e‘m—ygg& %}@gy@ ‘&Qﬁpg%z'c“’%l f?&&%’c%??‘ygrc:(%%ideﬁmc{ cs

al kyl ene- C(@)l](yl@ﬁmoa‘alkaldawo)(y,oﬂ@mwl Galakylepnd-(OBP Q1 {GRlkED al-kyCy; and Z1
d z2 C1-C10 al kyl, which i bstituted 30

an are I%fﬁe@%zgﬁ)ﬁéhg?%&gf) al Ky I C I S unsupstituted or

substituted -halo, -OH or -N(Z3)(Z4), where Z3 and Z4

are indgpendent Ry, Rs; RL @, RQR-g@ﬁd RIM& 1nd@;$ﬁnaém1iy3hymsg|é3§tﬁen¢4t lﬁ?ﬁﬁr@)fy,
substituted with one droxy or -NH2; or N, Z3 and Z4

are taken t dgéthks allkéil)’f gﬂ'rﬁlaalll‘ré]t ear”@é@/%% €2‘ M]ilf%“ylo‘tcﬂ\(l:f% casbogyde.z8hr e t aken
t &g_g her 0}4? hrﬁfﬁ{ %1ﬁy19x%§r%r C@(b?cﬁé)@d@)@?c] EDa1RN5 -STRSCIR kvl N®, o8,
and at least one of Ry, Ry, Rs3, Ry, Ry, Rg, Rg or Ryg is other than hydrogen;
A is -80;-, -SO;NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(O)-, -C(0)O-,
20  -CONH-, -CON(C,-C; alkyl)-, -NH-, -CHs-, -S- or -C(S)-;
B is -C;-Cjg alkyl, -C,-Cyy alkenyl, -heterocycle, -C3-Cg carbocycle, -aryl, -NZ,Z,,
-(Cy-Cs alkylene)-NZ,Z;,, -alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido,
) C(O)OH, -C(0)O-(C ;-Cs atkyl), -C(O)O-phenyl or -C(NH)NH,, each of which is
unsubstituted or substituted with one or more of -O-(C;-Cs alkyl), -halo, -alkylhalo,
25  -alkanol, -alkylamino, -hydroxy, -NO,, -NH;, -CN, -aminoalkyl, -aminodialkyl,
-heterocyclic amine, -C;~-Cjp alkyl, -Cp-Cyg alkenyl, -C,-Cyg alkynyl, -aryl, -benzyl,
-alkylamido, -alkylcarboxy, -C(O)OH, -C;-Cs alkylene-C(O)O-(C,;-Cs alkyl) or -C;-Cs
alkylene-OC(O)-(C;-Cs alkyl); and
Z1 and Z; are independently -H or -C;-C)g alkyl, which is unsubstituted or
30  substituted with one or more of -halo, -OH or -N(Z3)(Z,), where Z3 and Z, are
independently, -H or -C,-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHa; or N, Z3 and Z, are taken together to form a heterocyclic
amine; or N, Z; and Z; are taken together to form a heterocyclic amine.

In one embodiment, X is -C(O)-, -CH,-, -CH(halo)-, -CH(OH)-(CHj)p~,
\ -6-



-6 WD 2004/078712 PCT/ US2004/ 005849 -CH(OH)-arylene-, -0-, -NH, -S- or
-CH(NR11RI 2)-, wherein nis an integer ranging fromO0-5. In another
enbodiment, Bis -Cl-ClO alkyl, -C2-Cl o al kenyl, -heterocycle, -C3-Cs

carbocycl e, 172, -al kylam no, -ami nodial kyl, -atKyshelesasycl e,
“aryl ani do, Wgaio%é("é H 0O (0-C5 alkyl) or -C(0)0-phenyl. each of which
i's unsubstituted or substl tuted with one or nore of -0-(Cl-C5 al kyl),

-hal o, - al kyJH&IED;arylendkaftibl -NH-atSey aGHNR 1R hy thazip,n is NORte gexlRIging

- am noal kyl ng nodi al kyl, -heterocyclic amne, -Cl-ClO alkyl, -C2-ClIO

al kenyl , Cfé 1EI oallrynyl, -aryl, -benzyl, -arkyaam do, -alkyl carboxy,

-Cl1-C5 haI ky Lgngm%@h@@ibcﬁﬁnaitm E]s -g)l C Ik @dn- @L(KMIaHﬂ&ﬁyIQB(e@)echﬁc}ec&gatskyl I 10

| n anot her enpodi nent, Rl-R4 ydrogen._ |In a er embodi men at | east
one of RI, §8bocae, gyl -NF1ZRen ﬁ@‘r‘éﬁd apalré?di‘%kyétﬁ{%ﬁy{hefeﬁ%ﬁi’c @‘@’rﬁf % The

i nvent i 0.‘!1 aJG(@Z(Dﬁl @(@?OI(@ &5 ‘éﬁ("}‘fﬁ%‘rm@'@))@t H‘eﬁ&l”&ﬁcﬁ o(“ Wlch is &su&?ﬂtﬁ%d%@ R3 R4 X

Re 15 R o y Tand armacCeuti cally acceptable salts and hydrates

t hereof, wiptenied Wt dng ONmom ofSO-(h (R@Ht}é) -l raliylhdg, am@ypl @Ml@mn@( O -

-CH2-, - Iﬁ]—l ,
-CH(NRI | ngl'? hl%&y % _a@g\‘xﬁﬁlﬁ%i I'S -y&]-lwgeﬁlrglgdiocraxgg k}q he ?alk i:ycl e and
nis an in@&gep arkamg;m aw o)lltynwl,‘i,aryklﬂ:eralylj -fMylaaide, talidépeaegnidyCs hydr ogen

or -Cl1-C9 al R1 51t e r to forma
het er ocycl i %d(éﬁ‘i“hg(o)% 5%11?1 éézf alkﬁ(gﬂ“B Oa&(é) CEBT(% %IF -al kyl hal o,
- C2- C131@l kenyl , 1 a@&h@emb&hment, R-Ry are hydrogen.

In a further embodiment, at least one of Ry, Rs, R3, Rs, Ry, R, Rg and Ry 1s other

than hydrogen.

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

15
| (Ia)
and pharmaceutically acceptable salts and hydrates thereof,
wherein:
Rsis NH or S;
20 R is -H or C;-Cy4 alkyl;

X is -C(O)-, -CHz-, -CH(halo)-, -CH(OH)-(CH,),-, -CH(OH)-arylene-, -O-, -NH-,
-S-, -CH(NR R ;2)- or -N(SO,Y)-, wherein Y is -OH, -NH, or -alkylheterocycle and n is
an integer ranging from 0-5;
Ry; and R, are independently -hydrogen or -C;-Cy alkyl, or N, R;; and Rj» are
25 taken together to form a heterocyclic amine;
Ry is -hydrogen, -halo, -C¢-Cjg alkyl, -alkylhalo, -C,-Cyp alkenyl, -C3-Cs

-7-



WD 2004/ 078712 PCTI US2004/ 005849 carbocycle, -aryl, -NH2, -alkyl am no,
-C(OOH, -C(OQC-C5 alkyl), N2 or -A-B'; A is -S2-, -SO2NH, -NHCO,
-NHCONH-, -CO, -C(O O, -CONH, -CON(O-C4 alkyl)-, -NH, -CH2-, -S or
-A(S)-; B wozobdieshe al kyl, -C2-C O al kenyl, -heter OCbe@r/Usﬁ%/%w
carbocycle, -aryl, 5 -NZIZ2, -(Cl-C5 alkyl ene) NZI 22 - al kyl am no,

-am nodi al kyl , -al kyl heterocycle, -arylamdo, - SI%O) O (Cl-C5

al kyl), C@)bwmh%nwl ONHQ,O@M‘IFNH@ @i(ébﬁHofC(QAﬁ(@ﬂﬁCj @kﬂh 504 Yutked or

substi tut ed with C yl hal o,

-al kanol , -al kyl amyﬁscg?z’ NH%%ZINW @ﬁ" (’gﬁb daﬂ?ﬁlﬂ(

- i’iE‘l no?i al KﬁDiN(CkfgLelg@gycFm mﬂznes or QL¢ST; OI zEI kyl, -C2-ClO aI kenyl Cl- g Cl O
al kynyl, -ary enzy a

al kyl ene- c:( 0 O Eois &5-Gw il @%‘510%&6 & "hefeg ﬂ‘f Me&w@% a@ﬂ’kyl ) R2,
R3, R4, R7, N2z, N ﬁg@d}ﬁk t g8yl Sl hydr OXY,

0 (CL- G5 al kylj %-%}%%&&e?mzf R, gm@m@? 13

car bocycl e,-aryaanyiflo, -C(QIGH, Q@)Qt(%ﬂa Yib —C(@G@l@lyl 016@@)1@0%,&12,@C123Pﬁ<yl ),
- O (d - | R3, R4, R7,
RBOC( Ré( or %& | %s@{lo%‘hbspg h 8%&85’%‘3@%% %ﬁe o e %?E’OSN&WDR% _ NHCONH- |

-0-, -CO, -aghel; -alkaﬁép)éﬂiylamm@@"bﬁmxy Gm(zGN}Eél GV kgin)noalkyNH- | SCH2-, - S
or -C(S) Bls -Clo yl, - erocycl e,

car bocycl e, amyppogial ] N%tzrfcygf@@m?f—‘cr w& 5} “Erte wyh. &2'91%”(%%1’%’3’1

- am nodjal kyknzyt adik e LDEN G a 2Cs.al 0)0 A1)y &5

al kyl), - Onzy hen%//l%illﬂgiro -achyyg)%xg égc(%mo‘gqmﬁlaclﬁ(l%mu%sﬁ(% ult@ea or
substi tut ed QSF\U\&}%C@C(@K Bauﬂ@)( Cl-C5 al kyl), -halo, -alkylhalo,

- al kanol , -al kyl i npalk .

- ani nodi al kyl Rk g{r“bciixfii & %‘%KA% “&‘f%enﬂf“ Fro%_@]&zsz@)b%gﬁ?é%yl ., -C2-Cl10
al kynyl, - aOAG- Cshékbzyl‘(:l 0% allall kylkplhalog-C akikyhyl A e3qsarbocy @ Gekyl.- Cl - C5

al kyl ene-C( (G -C5 alkyl) or -C1-C5 alkylene-OC(O-(Cl-C5 alkyl); and

Zi, and Z2 are independently -H or -Cl-Cl0 al kyl, which is unsubstituted or
substi tis edamtahu@wec@)omr.g(@)b(ehag @l;kyl') G@@O)(d\l(@%lkyiﬂNozvdweAeB Zadand Z4
are independently, -H or -Cl- I's unsubstituted or

subst i t ut ed®Hf PBe erlr?el Be: BeoRe RSOR&D\R9 DhEIOGS Othﬁfytﬁﬁfblel%gen NH2; or N, Z3 and Z4
are taken toget het, 0,1 SN NNEORHCONATLOS.COL o}, 482 are taken
gether to forma eféroc am ne.
-CONH-, -CON(C,-C4 alkyl)- -NH-, -CH»-, -S- or -C(8)-;
B is -C;-Cyg alkyl, -C,-Cjg alkenyl, -heterocycle, -C3-Cg carbocycle, -aryl, -NZ;Z;,
20 -(C\-Gs alkylene)-NZ,Z,, -alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido,
-C(O)OH, -C(0)O-(Cy-Cs alkyl), -C(O)O-phenyl or -C(NH)NH,, each of which is
unsubstituted or substituted with one or more of -O-(C;-Cs alkyl), -halo, -alkylhalo,
) -alkanol, -alkylamino, -hydroxy, -NO,, -NHa, -CN, -aminoalkyl, -aminodialky],
-heterocyclic amine, -C;-Cyg alkyl, -C,-Cyg alkenyl, -Cy-C)p alkynyl, -aryl, ~-benzyl,
25  -alkylamido, -alkylcarboxy, -C(O)OH, -C;-Cs alkylene-C(O)0O-(C;-Cs alkyl) or -C4-Cs
alkylene-OC(0)-(C;-Cs alkyl); and
Z;, and Z; are independently -H or -C;-Cyq alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Zs4), where Z3 and Z4 are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
30  of -halo, -hydroxy or -NHa; or N, Z; and Z4 are taken together to form a heterocyclic
amine; or N, Z; and Z, are taken together to form a heterocyclic amine.
In one embodiment, X is -C(O)-, -CH,-, -CH(halo)-, -CH(OH)-(CHa),,
-CH(OH)-arylene-, -O-, -NH-, -S- or -CH(NR;R2)-, wherein n is an integer ranging
from 0-5.

-8-



I n one enbodinent, Xis -C(O-, -CH2-, -CH(halo)-, -CH(OH)-(CH2)O0,
-CH(OH)-arylene-, -0-, -NH, -S or -CH(NR11R12)-, wherein n is an integer
ranging fromO0-5. -8 WD 2004/078712 PCT/ US2004/ 005849 | n anot her

enbodi ment, Wol:§oadedn €10 al kyl, -C2-Cl O al kenyl, -heter ocly 852004095845
car bocycl e, -aryI -Nz1z2, -al kylamino, -am nodial kyl, ﬁ ?zhet e?ocycl e,

-arylamdo, -C(O OH, C(O)O(CI-CS alkyl) or -C(OOp henI each of which
i s unsubstitut edmcﬂ“c’ﬂ"oeﬂﬁ@??cil@?@dB\Aﬁ th-onekyh -Gore 3&3@10}(5@1”‘05 ea’rcl@yq:%

-hal o, -al kylhadyele, -s@1kangl,, ﬁ]ﬁ?%&ma%m‘ﬁamm% el Hf‘I%>i “tz-ao

-am noal kyl, -ami nod| al kyl erocyclic amne, -

a: telnyl Cic(@l)@{affk(@@l-(,cl-%rfﬂdtyl) OleEQ)Q-Phe—nal kgd}mﬁvdmch mnm?bmtate@ow - Clh- C5
arbodt ment - T Pu st of 0 G- P AU E PR R e el Moy ®of "Ry

R2, R3, 4, -RdioxRs-NER9 I&Hd -Rh@oal]k@l ia&uﬁﬂid’ﬂeﬂkylt hetrdrydliogrine, K-Qpelkyl,
enbodi nment ¢A¢s -S -. Ig ot her_ il Iustraﬁ) enbodi rrents RS a(r;d Xin a
conpound of ~farsdt nYa%@r’ 1gtkyady -of ¥ PRIZ Wampg) RIS C-NH - cH2- NH
-CH(hal o) - N d}j@ 1 eH@aryaae)d = QA . NH -NH NH S NH
_CHNR'RI 2) - Refe N@@X)ma@ﬁor A s@-@@(‘l’:‘g%%%

In another embodiment, R;-Ry4 are hydrogen.

In a further embodiment, at least one of R, Ry, Rz, R4, R7, Rg, Ro and Ryg

10 is other than hydrogen.

In one embodiment, A is -SO»-.

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

below:
R® X
NH -C(0)-
NH -CH,-
NH -CH(halo)-
NH -CH(OH)CHy)x-
NH -CH(arylene)(OH)-
| NH -O-
NH -NH-
NH -S-
NH -CH(NR''R'})-
NH -N(S0»Y)-
S -C(0)-
S -CHa-
S -CH(halo)-
S ~CH(OH)(CHa)y-




S -CH(OH) (CH2) "
-CH) (aryl ene) (OH) -

S-0- S-NH S-S

invention also relates to conpounds of Fornula |b:

RI

-9 WD 20041078712 PCT/ US2004/ 005849 R5 X S
S - CH(NRL1RL7)- S -N(SCR2Y) The

Ro RZ R R R3 R4 X

Re R o RO Q)Izlagwgs.ggd pharmaceutical |y accept abl e sal t sp@ndsAoyaosdses
t her eof wWher e is 0, NHor S R6is -Hor ClC4aIkyI Xis-C(O)-
- CH2-, -CI—'haJ.c‘ —CHCOH)--(CH2) CH-OH)—aryH-ene— ; Nl—'r, -,
- CH(NR11R1R) - -N( S02YR?, wher ei nvyi s -OH, -NH2 or -)al kyl heterocycl e and
nis ani fregeﬁ anrg-ng—from-0--5—R-1-and-Ri2-are—i-hrdependentiy—hydrpgen
or -Cl-C9 alkyl, or N, RisL and R12 are aken togeth@ryléme)fGH)m a
het er ocycl Fe—amne—R—ts—hydrogen—-hat-o,—C1—Co—aHky—-alHa-hal-o;
-C2-C10 al kenyl, -C3-C8 1% carbocycle, - aryI -NH2, -aldyl am no, -C(O) OH,
-0 d - abkyl) N2 or —A -B A s -S02 - SQRNH———NHEO———NHCONH- ,
- CO, -C(O?O-, -CONH, -£ON(CL-C4 aI kyl)-, -NH, -CH2NH--S- or -C(S)-} B
is-d-do , , ooyl e—C3-C8-carbeeyele—afyl,
S -S-
S -CH(NR"'R'%)-
S -N(S0O.Y)-
The invention also relates to compounds of Formula Ib:
!
by
5  and pharmaceutically acceptable salts and hydrates thereof,
wherein:
Rs5is O, NHor S;
") Rg is -H or C1—C4\alky1;
X is -C(O)-, -CH,-, -CH(halo)-, -CH(OH)-(CH,),-, -CH(OH)-arylene-, -O-, -NH-,
10 -S-, -CH(NR[;R;2)- or -N(SO,Y)-, wherein Y is -OH, -NHj, or -alkylheterocycle and n is

15

an integer ranging from 0-5;

Ry and Ry are independently -hydrogen or -C;-Cy alkyl, or N, R;; and Ry, are

taken together to form a heterocyclic amine;

R; is -hydrogen, -halo, -C,;-Cj alkyl, -alkylhalo, -C»-Cg alkenyl, -C3-Cs
carbocycle, -aryl, -NH; -alkylamino, -C(O)OH, -C(O)O(C,;-Cs alkyl), NO, or -A’-B’;
A’ 15 -SO;,-, -SO,NH-, -NHCO-, -NHCONH-, -CO-, -C(0)O-, -CONH-,
-CON(C,-C4 alkyl)-, -NH-, -CH;-, -S- or -C(S)-;

B’ is -C;-Cyy alkyl, -C,-Cyg alkenyl, -heterocycle, -Cs-Cg carbocycle, -aryl,

-10-



-10 WO 2004/ 078712 PCT/ US2004/ 005849 -NzI Z2, -(Cl-C5 al kyl ene) - Nzl Z2,
-al kyl am no, -am nodi al kyl, -al kyl heterocycle, -arylamdo, -C(O OH,

-C(OQ O (C1-C5 alkyl), -C(O O phenyl or -C(NH) NH2, each of which is
unsubst i tut% %‘/(ﬁ%;tl tuted with one or nore of - O ( C1- p&r/pbdovdnossao hal o,
-al kyl hal o, 2I anol’, -al kylam no, -hydroxy, -NO2, -NH2, -CN, -amnoalkyl, 5
-am nodi al kyl, -heterocyclic amne, -C-Cto a - C2- CI o al kenyl, -Cz- Cto
al kynyl , -a-%{ﬂlzfz ((hePrafiylenex NGy L ardldaming] -I@Wmﬁﬁ%bﬂy-ﬂk}’@(e@f@yd& Cl-C5

T I e T

-0 (Cl-C5 awkighJs, unsmsaﬂte@ a@lskystirutedatviey bimbnmore@? @G-85 labiry), -haloC3- Cg

eyt en ol yoted sl SR AN oAty GRS, 8! K o
R8, R9 oy Rlaﬁalﬂo%h@mehettem?dmﬁ@lﬁ@@e@, cﬁs aueyl a%m alkgﬂsﬁ Nick,»C mklga@b ar;mHCOI\H

-0-, -CO, -CC(O-, -OOC CON(C1-C4 al kyl) -S or
_C(S)-, 15 Berilzyl,- @iy@miwally)ﬂcalb@z/ @:L(@)@Hké?n;@s alkyi@rtee%})&b(% Cs ft]i%ylw

carbocycl e, al kyl ene) - NZI Z2, -al kyl am no,

~ami nodi al kyT', al”fyle (g(%)l)ocyglc i, ylamido, COOH -CGOO(C-C5 alkyl),

_CE E)) O phenyl orRs, fE@ I\Htg) RbHRs, Egam’ml R aWnndﬂpfmck:ntlwﬁs}{db@gehl Uitk - }?'Ercsculbst ituted
Wi one or e 0 al kano

- al kyl ani no 9%%&@ &%@%\%ﬁﬁ‘y*’é@ h‘ia'ﬁ?riOr? éy oy CREATPRSFS) TR

- het er opycl meam ne, -CLl-ClO al kyl, -C2-CI O al kenyl, -C2-Cl o al kynyI -ar yl,

- benzyl -alk am do, -al kyl carbox - all ryl ene- C(O)O(C1C5
e o KSR PO X A P NG

i ndependent .y < bl &JTRI’E I%’lﬁ‘*%ﬂ"%ﬁ?? nf?&‘f%mﬁh?&""%ﬁ ed or substituted

Wi th one or nore 3’and zZ4 are 25
i ndependent |y, -AiiSO,CISCHNIR, WHCQM}M%CG)NHun@ubQD -1 0ED)or-CEMOBE i t ut ed

wi th one or y NH2 N, Z3 and Z4 are taken
t oget her todf%% 8{?&(@%18&%]”15' dl{l ﬁg‘; 8 C(%I and Z2 are taken together
to formsm heter OBys;;lol l@ﬂkﬂe Cchnloqn@nﬁnb@cétd@ab CK—@g&arlﬁ(c@lc,,-aryﬂﬂgzlzz,

- CH( hal o) - % -0- s
- CH(NRI | R12)(C1*leé¢/1§fl‘?? WiZs: -é}kyiaﬂﬁlé@e?ﬂmaﬁl@lkﬁb ﬂéﬂh?wwéeaalylmdo

C(O)OH, -C(O)0O-(C;-Cs alkyl), -C(O)O-phenyl or -C(NH)NH,, each of which is
unsubstituted or substituted with one or more of ~-O-(C;-Cs alkyl), -halo, -alkylhalo,
-alkanol, -alkylamino, -hydroxy, -NO,, -NHj, -CN, -aminoalkyl, -aminodialkyl,

20 -heterocyclic amine, -C;-Cyg alkyl, -C,-Cyp alkenyl, -C,-Cig alkynyl, -aryl, -benzyl,
-alkylamido, -alkylcarboxy, -C(O)OH, -C;-Cs alkylene-C(O)O-(C;-Cs alkyl) or -C;-Cs
alkylene-OC(0O)-(C;-Cs alkyl); and

Z, and Z; are independently -H or -C-C;g alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z; and Z, are

25  independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHjy; or N, Z3 and Z, are taken together to form a heterocyclic
amine; or N, Z; and Z, are taken together to form a heterocyclic amine.

In one embodiment, X is -C(O)-, -CH;-, ~CH(halo)-, -CH(OH)-(CH3),-,
-CH(OH)-arylene-, -O-, -NH-, -S- or -CH(NR ;R ;)-, wherein n is an integer ranging

30 from 0-5.

In another embodiment, X is -N(SO;Y)-.

In another embodiment, B is -C;-C)p alkyl, ~C»-C)¢ alkenyl, -heterocycle,
-C3-Cg carbocycle, -aryl, -NZ,Z,, -alkylamino, -aminodialkyl, -alkylheterocycle,
-arylamido, -C(O)OH, -C(0)O-(C;-Cs alkyl) or -C(0)O-pheny], each of which is

-11-



I n anot her enbodi nent, X is -N(SQ2Y)-. In another enbodinment, Bis -Cl-Clo
alkyl, -C -Cto al kenyl, -heterocycle, -C3-C8 carbocycle, -aryl, -NzIZ2,
-al kyl am no, -am nodi al kyl, -alkyl heterocycle, -arylan-iido, -C(O OH,

-C(O O (ClL- Go sthk¥isyiz0or - C(O O phenyl, each of which is prdAsy¥oseskesy 078712
PCT/ US2004/ 005849 unsubstituted or substituted with one or nore of

-O(d-¢C alkyl), -halo, -alkylhalo, -alkanol, -alkylam no, -hydroxy, -NC2,
CNH2, - ami nesakstuted ansubstitnieh Rith, one e pisreoefy O+ (G- Cseahltyrhb -hal Gralkylbplg) kyi |

-C2-Cm al ke C | ) het

-al kyl car bo%l% ane r(:%@%ngyl 5%;%( §)@6 gHZC%%H%%hlfylor éd%(ﬁ}@q eterocyelic

al kyl ene- OCi@neGIG,; €%, blksl, k§- leaﬁceayiot@ue@loahdymyi; eyl -beidyd Rélkallagnidhy dr ogen. I n
a further e |rrent t .least o f RL, , , ~R4, R7 nd RRo is
ot her than ;@8' R 1@'%%@‘@??86%@?\9&%‘1@ or %295 YIP%Q@@2‘E?’@0 I'n

anot her enmbgginent, R5 is NH In another enbodinment, RS is S. In yet another

enbodinent, R5 is O In illustrative enbodinents R5 and X in a conpound of
fornula I'b are ol asthef gpbedimen, ReRoafe hgdrogen.0 - CH2- O - CH( hal o) - o

-GS0, AR PR O, R AT

is other than hydrogen.
In one embodiment, A 1s ~-SOs- or -SO-NH;-.
10 In another embodiment, Rs is NH.
In another embodiment, Rs is S.

In yet another embodiment, Rs is O.

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

=z,

X

-CHap-

-CH(halo)-

-CH(OH)(CHgy)s-

-CH(arylene)(OH)-

-O-

-NH-

-S-

-CH(NRMR?)-

o/ o]0 O0|l]O OO0 0O

-N(S0O.Y)-

- 12 -



Illustrative Conpounds of Forrmula Ib are set forth below 0 NHR7 Ol \ Ra
Rio Ry Conmpound R? RB RO Ro 22a -H-H-H-H 22b -H-Ow -H-H 22c -H-H
-Ov -H 22d -H-H-H-Ow 22e -H-Me -H-H 22f -H-COOH -H-H 22g -H -H
-COH -H 2 lﬁ—gtjﬁg—hH H 23b -H-H-OH-H 23c -H -H pbruSkosddae- H - H

- (CH2) 40H - H (CHZ)50—| H 250-H H -(CH2)6CH -H 25d -H -H
-(CH2) 4COCH - H 5e-H H-(CH2)5 O NH( CH2) 3- N- nor phol i ne
“H-H 26b -H - 5y zaﬁzp%eﬁwfﬁquﬂa”%@seﬁor‘é( ONH( CH2) 3-N- (1, 3- -H -H
-13 WD 200 410 7 8 7.1 2 PCT/US20041005849 i midazole) 26d -H

-C(O NH(CH2) 2-NMe2 -H -H and pharmacéutically acceptable salts and hydrates
thereof. Additional Illustrative Conpgunds of Formula Ib are set forth
below. C NH

Compound Ry R Ry Rjo
} 22a -H -H -H -H
| 22b -H -OMe -H -H
22¢ -H -H -OMe -H
22d -H -H -H -OMe
22e -H -Me -H -H
22f -H -COOH -H -H
22g -H ‘H -COOH H
23a -H -OH -H -H
23b H H -OH -H
i 23c -H ‘ -H -H -OH
| 25a -H -H -(CH2)sOH -H
25b -H H -(CH,)sOH -H
25¢ -H -H -(CH2)sOH -H
25d -H -H -(CH,)4COOH -H
25e -H -H -(CH,)sCOOH -H
26a -H -C(O)NH(CH3)3-N-morpholine -H -H
26b -H -C(O)NH(CH,),-COOH -H -H
26¢ -H -C(O)NH(CH,)s-N-(1,3- -H -H

-13 -



X/ \ 5~ Compound X Rg 31 -NH -H 34 -N(SQBH)- -SO3H 35a - N( SOONH2) -
-S2NH2  35b - N[ SO2NH(CH2) 3 - S2N- H(CH2) 3 (N-nor phol i ne)]- (N-norpholi ne)
40a -S- -H and pharmaceutically acceptable salts and hydrates thereof. The

i nvention algPobHdahes to conpounds of Formula I1: Ry Op&BuhessidésssRp R1 Re
O10 RRo RO -14 WO 2004/ 078712 PCT/ US2004/ 005849 (H) and pharnaceutically
accept abl e salts and hydrates thereof wherein: RA is -Hor Cl-C4 alkyl: 5
R is -hydiogen, -haljo, -O-¢10 al kyllimdazale&yl hal o, | - C2-C10 al Kenyl, -C3-C8

car bocycl e/ ~—aryi—=NH2, =—alkylammo, =C(OTOH, =D& CL=C5 alf yi); N2 or
-A-B; A is26$02-, - SENHY -WH(CW, -0, (00| -dNH,
-|CkO\I( Cll-C4 at Ryt )y =———=N—=CH2=——=S—0or —=¢C(S) -é B' NIHZ -L,lbc,llgka: Ryt -C10
al keny ¢ r r al kyl am no,

- ani nodi al kg‘}‘ﬁh%‘ ool CCC‘ggé‘l%g SQR%%’%@“&%MTR{O)m -0 0O (Cl-C5

al kyl'), C(O)Ophenyl or -NZIZ2; R2, R3, R4, R7, R8, RO and RIO are

| ndependently - hXQélggnm Illusrt]lgtln(/)e Conq ounds gf Formula Ib are set forth below:

5
Compound X Re
31 -NH- -H
34 -N(SOzH)- -SO3H
35a -N(SO-NH))- -SO,NH;
35b -N[SO,NH(CH;); 4 -SO,NH(CH»)s
(N-morpholine)]- ‘ (N-morpholine)
40a -S- -H
/ and pharmaceutically acceptable salts and hydrates thereof.
The invention also relates to compounds of Formula IT:
10




-0 (C1l-C alkyl), -a-C10 al kyl, -alkylhalo, -C2-ClI0 al kenyl, -C3-C8
carbocycle, -aryl, -NH2, -alkylamno, -C(OOH, -C(OQCl-C5 al kyl),
-OC(O (Cl-C5 al kyl), NO2 or -A-B; 15 wherein at |least one of RL, R4 and R10

is other th Ais -S-, -S2NH, -NHCO, - NHLNH

-00(0) -, -%J@W%%m JCON(G, S alkyl)-, -Ne. -CHBe -"094/&384%( S B
is -Cl-C10 al kyl, -cC2- ClO al kenyl, -heterocycle, -C3-C8 carbocycle, -aryl,
-NH2, -al kyl am no, -am nodi al kyl, -al kflDhet erocycle, -arylam do, -C(O OH,
-C(OO0(C1-C& 20 alkyl), -C(O O phenyl or -Nzi1z2; and Z1 and Z2 are

i ndependent éngd phisrmaceut@all Cacreptakiglsaltammd diydiates thresedbst i t ut ed or  substituted
with one or Le. of -halo, -OH or -N(Z3)(Z4), where Z3 and Z4 are
mdependentWy, Uy or -c1-C5 al kyl, which is unsubstituted or substituted
with one or norergitHoREL-T, atkhydr oxy or - NHZ; or N Z3 and Z4 are taken
together_to forma heterocyclic 25 am ne; or and Z2 are taken together

to forma heter oRyiEHxQgsn galo G- %ﬁélkéhbaé@f%?rt‘&ﬁl@ gkemiveslalseycl i ¢ ani ne.

I th d R1
yarogen, RargeerE ikl s LO IS HOIOEREGRPRERA RIB 5. 5

carbocycl e, -aryh)is-3pp, S%NIHyJ MHCE@,, ~NHCO)T‘@-I -CO-CLODOe1-CCNHLLkyl ), N2 or
_AB Ais -co (OO, -CONH,
- CON( C1- C4 %‘31&% N%H%Z ShY - -15 WD 2004/ 078712

PCTIb US2004/ 00584i9 is BCj- emaﬂﬂyllcztk:aca& iﬂyd:nyl ﬁamﬁd%kar@(rybarbodf;eleeranszlydmz,l C3-C8
car bocy aryl, -NH2 a odj a cycl e,
-aryl arrfdjo alkpamyneyamipgdigliyl( %/k-y%?t%{?%? @@PO‘%@Q{]{[ %%8)31\@1?2’? In a
further enbgﬁym]rﬁ@(@)@bhéngpg -Npg,.of RI, R2 R3, R4, R7, R8, R9 and Ro 5is

not hydrogen.” The invention also relates to conpounds of Formula M RZH -~
R3\ X Re R9 Ra, R3, R4, Ry, R, Rg and Ry are independently -hydrogen, -halo, -hydroxy,

-0-(Cy-Cs alkyl), -C;-Cyg alkyl, -alkylhalo, -C,-C)g alkenyl, -Cs-Cg carbocycle, -aryl,
-NH;, -alkylamino, -C(O)OH, -C(0)O(C,;-Cs alkyl), -OC(O)(C;-Cs alkyl), NO, or -A-B;
15  wherein at least one of R, R* and R' is other than hydrogen;
A is -SO;-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(0)0O-,
-CONH-, -CON(C,-C; alkyl)-, -NH-, -CH;-, -S- or -C(S)-;
B is -C;-Cyp alkyl, -C,-Cyg alkenyl, -heterocycle, -C3-Cg carbocycle, -aryl, -NH,,
-alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido, -C(O)OH, -C(O)O-(C-Cs
20 alkyl), -C(O)O-phenyl or -NZ,;Z,; 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(Z3)(Z4), where Z3 and Z, are
) independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHy; or N, Z3 and Z, are taken together to form a heterocyclic I

25  amine; or N, Z) and 7, are taken together to form a heterocyclic amine.

In one embodiment, B is a heterocyclic amine.
In another embodiment, B is arylalkyl.
In still another embodiment, R; is -hydrogen, -halo, -C;-Cjg alkyl, -alkylhalo,
30 -Cy-Cyp alkenyl, -C3-Cg carbocycle, -aryl, -NHa, -alkylamino, ~-C(O)OH,
-C(0)O(C,-Cs alkyl), NO; or -A-B;
A 18 -SO;-, -SO.NH-, -NHCO-, -NHCONH-, -CO-, -C(0)O-, -CONH-,
-CON(C;-Cy alkyl)-, -NH-, -CH,, -S- or -C(S)-;

-15 -



(ni) 10 and pharmaceutically acceptable salts and hydrates thereof,
wherein: Xis -CH2- or -0-; R2 and R3 are independently -hydrogen, -halo,
-al kyl hal o, -hydroxy, -0-(Cl-C5 alkyl), -Cl1-C3 al kyl, -NO2, -NH2, -CONHZ,
~X(O H, - QoQugafedsrep al kyl or 15 - (O O CL-C5 al kyl ; R8p@ﬁesz'394/@599 _

i ndependently -hydrogen or -A-B; Ais -SO2-, -SCJZNH— or -NHCO; and B is
-Cl1-C3 al kyl, -NzZi1zZ2, -het erocycl e or -al kyI am no, each unsubstl tuted or
subst ituted wit B ionrG:- Gro aﬂﬂQfl,eC@-wa akéryanbiterocydikyCafh pabocysle rsdl HIEH.

-am nodi al k cy. un t substituted with
-Cl1-Clo al kéyﬁ"ylg‘rmnoa& 151@21 aailﬁheterg&gf %igﬁldgé;&é@ﬂeg{l y -hydrogen or
- C1- C8 al kyC(Oyh@hCd ﬁkymsqt(s)to phngtloroNZ, Zubst i tuted with one or nore of

-hydroxy or -Nz3z4, where Z3 and Z4 are independe Cl- C3 al kyl,
which is unsubst? & GHrer sRbadiment ﬁﬂ?@a(’%‘%ﬁ{ ﬁé R%§/§%E9 aﬂ?/&ﬂ‘bxy or -NH2,
or N, 73 anghddy alr%eﬁ.aken together to a heterocyclic amne, or N, Z1 and Z2
are 25 taken together to forma heterocyclic amne. [In one enbodi nent, -X-
is -CH2-, -16 WD 2004/ 078712 PCT/ US2004/ 005849 In anot her enbodi nent, -X-
is -0-. In one A-B. | n anot her

enbodi nent, R8 ﬁg@?%e”F %}Swlat‘% tﬁxgﬁlg&%ﬂs gﬁﬁorcﬁ)%}aé@nbodl ment, either R8 is
hydr ogen and ROis -A-B, or RBis -A-B and RO is 5 hydrogen. In one

embodi ment, R3, R8 and RO are hydrogenfand R2 is -A-B, wherein Ais

- NHC( O) - In anot her enbodi rgent Rgl and R9 are hydrogen and R3 is -A-B,
wherein A is -NHC(O) -. 10 IS arfothge” enbodi nent, R2, R3 and R8 are
hydr ogen and R9 is -A-B wher ei SOZNH—

Rg

Ry

(1)

10 and pharmaceutically acceptable salts and hydrates thereof,
wherein:
X 1s -CH;- or -O-;
R; and Rj are independently -hydrogen, -halo, -alkylhalo, -hydroxy, -O-(C;-Cs.
alkyl), -C;-Cs alkyl, -NO,, -NH,, -CONH,, -C(O)OH, -OC(0)-C;-Cs alkyl or
15 -C(0)O-C;-Cs alkyl;
) Rg and Ry are independently -hydrogen or -A-B;
A is ~-S0O;-, -SO,NH- or -NHCO-; and
B is ~C;-Cj alkyl, -NZ12Z,, -heterocycle or -alkylamino, each unsubstituted or
substituted with one or more of -alkanol, -alkylamino, -aminoalkyl, -aminodialkyl or
20  -heterocycle, each unsubstituted or substituted with -C;-Cjp alkyl or -alkanol; and
Z, and Z, are independently -hydrogen or -C;-Cg alkyl, which is unsubstituted or
substituted with one or more of -hydroxy or -NZ3Z4, where Z; and Z4 are independently
-H or -C;-C5 alkyl, which is unsubstituted or substituted with one or more of -hydroxy or
-NH,, or N, Z3 and Z4 are taken together to a heterocyclic amine, or N, Z; and Z, are

25  taken together to form a heterocyclic amine.

In one embodiment, -X- is ~-CHs-.
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In a further enbodi nent, at |east one of R2, R3, R8 and RO is not hydrogen.
15 The invention further relates to conpounds of Fornula 13: RL O Rp NH |
R7 RB Ry Re RO R o 13 and pharmaceutically acceptable salts and hydrates

thereof, wWagy®uN7349 R, R2, R3, R4, R7, R8, RO and Rl1O0pafgsicosigRgpdent |y
- hydrogen, -halo, -hydroxy, -0-(Cl-C5 alkyl), -d-do alkyl, -alkylhalo,
-C2-C10 al kenyl, -C3-C8 carbocycle, -aryl, -NH2, -alkylam no, -C(O OH,
-C(O Q(Cl1- C5 al Kykyqther@aftopin®ht,CE- &Kyl ), NO2 or -A-B, Ais 502-, -SO2 NH,

-NHCO-, - NHCONH-, -0-. . - = - O, sCONH, -CON(C -4 al kyl) -,
CNH-, - CH- -s—mSPQ?&F%‘%?%ng%(h%‘o-gﬁi%% Brft, -c2iclo al kenyl,
-heterocycl e, - (3afBheanioditedne, R>-iarAB, andN2IiZRydrogenCl- C5 al kyl ene) - NZI Z2,
-al kyl am no, -aninodi a| kyl, -alkylheterocycle, sarylamdg, -17 9.

2004/ 078712 PCT%SQ@@‘EL@%B‘SW@GH@ scidrogey ey R ( eridg Oé%d? )f’:'%-f’é(iv% & phenyl
or - C(NH) NHRar@gh of which is unsubstituted or substituted with one or
nmore of -O (C-C5 alkyl), -halg, .-alkylhalo, -alkanol, -alkylam no,
-hydroxy, -NO2, InmppembgimenaRi,foaniy arelydiagediaed Ryis -A-Bhuebeseisdysl i ¢ ani ne,
-Cl -0 al k;quC@gZ- Cto al kenyl, -C2-ClO al kynyl, -aryl, -benzyl, 5

-al kyl am do, -al'kyl carboxy, -C(OOH, -C-C5 alkylene-C(OO (Cl-C5 al kyl) or
-Cl-C5  al kyl endn @@ dofiodGhera R R andiRitarZ hydmgerzaddtes i hdepdnckemaliy - H or
-Cl -0 al kﬁ:ﬂ ich is unsubstituted or substituted with one or nore of
-hal o, -OH T Q(\&ZB)(M), where Z3 and Z4 are independently, -Hor -C-C5

al kyl, ydich is 1HRENBSthE HrRdRiens WSRY Addt i hrh i droQen@ R TP 2 Bl Ohefeir hal o,
- hydr oxy orA-_ NH2; or N, Z3 and Z4 are taken together to forma heterocyclic
is
)

-305- or -SO,NH-.

In a further embodiment, at least one of Ry, Rs, Rg and Rg is not hydrogen.

15 The invention further relates to compounds of Formula 13:

13

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

20 Ry, R, Rs, Rs, Ry, Rg, Rg and R are independently -hydrogen, -halo, -hydroxy,
-0-(Cy-Cs alkyl), -C;-Cyp alkyl, -alkylhalo, -C,-C;g alkenyl, -C5-Cg carbocycle, -aryl,
-NHj;, -alkylamino, -C(O)OH, -C(0)O(C;-Cs alkyl), -OC(O)(C;-Cs alkyl), NO; or -A-B;

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

25 B is -C-Cyp alkyl, -C2-Cyp alkenyl, -heterocycle, -C3-Cg carbocycle, -aryl, -NZ,Z,

-(C;-Cs alkylene)-NZZ,, -alkylamino, -aminodialkyl, -alkylheterocycle, -arylamido,

- 17 -



amne; or N, ZI and Z2 are taken together to forma heterocyclic amne. In
one enbodinent, RO is -A-B, wherein -A- is -SO2- or -S2NH. |In another
enbodi mrent, RI-R4 are each hydrogen. 15 In another enbodinent, R -R4 are
each hydr 09@62064%7@71{ urther enbodi ment, at |east one of R':T/UB%M/(B%@RA' R7,
Rs, RO and RIOis other than hydrogen. The invention further still rel ates
to conpounds of Formula 22: Rl ORZ NHR7 R3RA Re 20 RORO 22 and
phar maceut i@é@)@ﬂa@é@}ﬁ -6B4-€5 sllayl),s CaOXD-blyedy hore € WHaNHpfeach ofvekieh 1. Rl - R4 and

R7-RIO are Fizuts g\gute% or sgl%gl\{xﬁ%éw ﬂéggr erLca)}el ﬁ tﬁéal?cn ?rga{.rll]f%t s RO i s

-A-B, whereln - Ion a R4 are
each hydroge]ﬂtanol 148u<‘y9@rrﬁﬁk£24ﬁﬁh?8ﬂy12[\IBQTNH§2@®J4Lm58dmyl laﬁumdwlkylher

enmbodi nent , | east one of R1, R2, and ot her
t han hydr og@ﬂem‘?’-}‘i‘éw aﬁ\%@nf&bﬁﬁ%‘fﬂh@ﬁ@ﬂ‘ﬁny %bpéﬂsauﬂily&o (IJRLFEP&Y f Formul a

370 R G RhaNbo, B3k farbbkRec(ddH, RE s alkylene-C(0)0-(C;-Cs alkyl) or -C;-Cs
alkylene-OC(O)-(C;-Cs alkyf); and
Z; and Z, are independently -H or -C;-C g alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z4 are
independently, -H or -C,-Cs alkyl, which is unsubstituted or substituted with one or more
10 of -halo, -hydroxy or -NHa; or N, Z3 and Z4 are taken together to form a heterocyclic

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

In one embodiment, Rg is -A-B, wherein -A- is -SOs- or -SO,NH-.
In another embodiment, R;-R4 are each hydrogen.
15 In another embodiment, R;-Ry4 are each hydrogen.
In a further embodiment, at least one of R;, Ry, Rs, R4, Ry, Rg, Rg and Ryg is other

than hydrogen.

The invention further still relates to compounds of Formula 22:

Ry o)

Ra

Rg

20 Rio
22
and pharmaceutically acceptable salts and hydrates thereof,
wherein:
R-R4 and R7-Ryg are as defined above for Formula 13.
25 In one embodiment, Rg is -A-B, wherein -A- is -SO»- or -SO,NH-.

In another embodiment, R;-R4 are each hydrogen.

-18 -



5 37 and pharmaceutically acceptable salts and hydrates thereof, wherein:
RI-R4 and R7-RI O are as defined above for Fornmula 13. 10 In one enbodi nent,
R1- R4 are each hydrogen. In a further enbodi nent, at |east one of Rl, R2,
R3, R4, R7, widdhoodiBsAapd Rio is other than hydrogen. The p@y/gggobg@sﬁbso
relates to conmpounds of Fornula 40: RO Rp NH R3 R4 s

-19 WD 2004/ 078712 PCTI US2004/ 005849 5 and pharnaceut i cal |y accept abI e
salts and hydr atles further embodiviant afi lpast okl of R4, BadRs & RrRaRe 2 Radf pHet above
for Formul g, éé%ydré@ one enbodi nent, Ri-R4 are each hydrogen. 10 In a further
enbodi nent, at t one of R, R, R3, R4, R7, R8, RO and Rio is other

t han hydr ogen. zII?hinxDEEﬁMﬂmmi‘E‘stﬂlhelafe@Itd amhpgndbedfiforhileds: are used in
connection with the Isoquinoline 15 Derivatives: "Cl-C3 alkyl" refers to a
strai ght or branched chain saturakged hydrocarbon containing 1-3 carbon

atons. Exanples of a O-C3 al kyl group i nclude, but are not limted to,
met hyl , ethyl, propyl and i sepropy. - C4 alkyl" refers to a straight or
branched chai n saturated hydrocC 20 tontai ning 1-4 carbon atons.
Exanpl es of a Cr-C4 al kyl groupji g:not limted to, nethyl,
ethyl, propyl, butyl, isoprqpy ' sec-putyl and tent-butyl.

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

R;-R4 and R7-Ryg are as defined above for Formula 13.
10 In one embodiment, R;-R, are each hydrogen.
In a further embodiment, at least one of Ry, Ry, Rs, R4, Ry, Rg, Re and Ry is other

than hydrogen.

The invention also relates to compounds of Formula 40:

Ry o)
)

Rz

NH
Ry
Ry /
R4 ) Q HB
R
15 R1g 9
40
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"Cl-C5 alkyl" refers to a straight or branched chain saturated hydrocarbon
containing 1-4 carbon atons. Exanples of a Cl-C5 al kyl group include, but
are not limted to, nethyl, ethyl, propyl, butyl, pentyl, isopropyl,

i sobutyl, %ﬁfﬂﬁH&%#&and 25 tent-butyl, isopentyl and neppRRidgseossssl- C8

al kyl" refers'to a Straight or branched chain saturated hydrocarbon
containing 1-8 carbon atons. Exanples of a Cr-C8 al kyl group include, but
are not limted to, rnethyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl,
octyl, isopropyl, isobutyl, sec-butyl and teat-butyl, isopentyl, neopentyl,
i sohexyl, isoheptyl and isooctyl. 30 "Cl-C9 alkyl" refers to a straight or
branched chai n saturated hydrocarbon containing 1-9 carbon atons. Exanpl es
of a C1-C9 al kyl group include, but are not I|imted to, nmethyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, isopropyl, -20 WO
2004/ 0787 1 andRSHbkHR20041190284bld aubbid/hydraachéétyl and tert-butyl,

i sopentyl, neopentyl, isohexyl, isoheptyl, isooctyl and isononyl. "Cl-do
al kyl" refers to a straight or branched chain saturated hydrocarbon

cont ai ni ngyl=10,.carbon atoms. Exanples of a Cl-C o alkyl group include, but
are not 5 1limted to, nethyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl,
octyl, nonyl, dBe¥kand BoBiopy ks difpethabore foslermblathd. and tert-butyl,

i sopentyl, neopentyl, .isohexyl,,isoheptyl i sooctyl, isononyl and isodecyl.
"C2-C10 al kenyl E’?léfeé[t‘bsoai[%enéﬂs‘f&aarr% %cggl&d%)lgghched chai n unsat urat ed
hydrocagbon coni @fufihefendbolitneny & dsustedre s RARL, Bt, R,eR$ IRgPReamtbRIglicothand.
Exanpl es of a C2-Cl0 10 al kenyl group'include, but are not limted to,

et hyl ene, HPBBY@@H@} 1- butyl ene, 2-butylene, isobutylene, sec-butylene,

1- pent ene, 2-pentene, isopentene, 1-hexene, 2-hexene, 3- hexene, isohexene,
1- hept ene, 2-heptene, 3-heptene, 1l-octene, 2-octene, 3-octene, 4- octene,

1- nonene, 2-nonene, 3-nonene, 4-nonene, 1-decene, 2-decene, 3-decene,

4-decene and 5-decene. 15 "C2- Clf; ahEFIVITIONS ers to a strai ght or branched
chai n unsaturated hydrocarbon containing Z-10 carbon atons and at | east one

triple bond. ExepplsRwily @fiadiond QredlskyMmtonnddfio! Mith ke Hg%in&&ﬂe are not
limted to, acetylene, propyne, 1-butyne, 2-butyne, isobutyne, sec-butyne,

1- pent yAe, Derigdtieyine, i sopentyne, |-hexyne, 2-hexyne, 3-hexyne, isohexyne,
i: Egﬁ%g,& 2- hepkype k7P SREXNS  srAGHYA Branc G A6 BrRGLY Rfurde 263y Ne.
containing 1-3 carbon atoms. Examples of a C;-C; alkyl group include, but are not
limited to, methyl, ethyl, propyl and isopropyl.
“C;-Cyq alkyl” refers to a straight or branched chain saturated hydrocarbon
20  containing 1-4 carbon atoms. Examples of a C;-C,4 alkyl group include, but are not
limited to, methyl, ethyl, propyl, butyl, isopropyl, isobutyl, sec-butyl and tert-butyl.
) “Ci1-Cs alkyl” refers to a straight or branched chain saturated hydrocarbon
| containing 1-4 carbon atoms. Examples of a C;-Cs alkyl group include, but are not
limited to, methyl, ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, sec-butyl and
25  tert-butyl, isopentyl and neopentyl.

“C1-Cy alkyl” refers to a straight or branched chain saturated hydrocarbon
containing 1-8 carbon atoms. Examples of a C;-Cg alkyl group include, but are not
limited to, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, isopropyl, isobutyl,
sec-butyl and fert-butyl, isopentyl, neopentyl, isohexyl, isohepty! and isooctyl.

30 “C1-Cy alkyl” refers to a straight or branched chain saturated hydrocarbon

containing 1-9 carbon atoms. Examples of a C;-Cy alkyl group include, but are not

limited to, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, isopropyl,

-20 -



20 2-nonyne, 3-nonyne, 4-nonyne, 1l-decyne, 2-decyne, 3-decyne, 4-decyne and
5-decyne. "CL-C4 al kylene" refers to a C1-C4 al kyl group in which one of
the C1-C4 al kyl group's hydrogen atons has been replaced with a bond.
Exanples of a CC4 al kyl ene include -CH2-, -CH2CH2-, -CH2CH2CH2- and

- CH2CH2 CH2®lH2004/07€742 C5  al kyl ene" refers to a Cl -C5 al kypCchusasm/ions4ehi ch one
of the C1-C5 al kyl 25 group's hydrogen atons has been replaced with a bond.

Exanpl es of 1- kyl en ncl u - CH2- - and
exannl oe. orofvEzectiu A ERBuphorRHES. Deusniy. b EpoterpDR R
- CH2CH2CH24ohgnyland - CH2CH2CH2CH2CH2- . " Al kyl hal 0" refers to a C1-C5 al kyI

group, as defi ned above, wherein one or nore of the Cl-C5 al kyl group's
hydr ogen at oms haSdrdked Ff‘éﬁﬁé&‘éﬁﬁ%}ﬁﬁfmeh-eé]ChamB%m@Fedﬁde‘@mﬂ?@Bresent ative

Toens, - ey ARl B BERRTE R Ll BRhp e MBS

-CH CI—|BCHrlu®&h;Brto, mefhiR CHRYTHOIGHIAI butyICHRGHIGHRTHEANR Briyl, no@HR GHICH2 CH2CH2
- CH2CH(Br ).CH3, - CH 2 d . - 2(CH2CL). -21 WO
2004/ 0(78r7)isfpf5@¥ %b@g%‘%g‘gﬁbﬂ "‘%El‘%g ORBR%B%FEWE’%@%&@Q%&% gr oup,

as defi nedso@b@vesonwﬁgqraﬁﬂ{gog&@l or nore of the C-C4 al kyl group's hydrogen
atons has been replaced with - NH2. RePresent ative exanples of an al kyl am no

group include, § (aqugeqybtrefqlsrﬁotaesga{gg or brengheg-ghain epsaiorpied-hydroarbati-p CHONH,
- CH2CH2CH 2 CHZCH3 d
A 12r5g Am norl\l%'@)nlgéﬁ at 1Past g’e"’tﬁ'ﬁ'ﬁﬂ"ﬂ%ﬁ%ﬁi‘ﬁples é?‘!(&‘u'@ an

- C( CH3) 2( CHZNH refers to an -NH group nltrogen at om of
sai d gﬂouplmeylrgoupamtladhéadt tre nat IghiteHtoadthylbney pmppl,enasl b\éﬂlen@dl -kaliiees,

Repr_esNant at lbve exa%@%1 @ amcré@al k'Kﬁqtﬁ%EOL%g g I ude ?\IE!%%?(“&—%) not limted

- NHd—IZ CH( @bﬁén% isdiex e CHieblda¢, QHiptdae Bk ptdNle; COEEIR, 3- ocfe‘hlé] hoctead, Kyl " refers

to a nitrogen atom which has attached to it two G-C4 gr.oups,
defined als6tae, lﬂéw@%ém%n@é-l@%%ﬂé@nw éda%nﬁo?dfi%ﬂ%ﬂ %ﬂ&&!e?p“.%&?%de but
are not ligghsed 4@, -N(CH3)2, -N CHZCHB)(CHB) - N(CH2CH3) 2, - N( CH2CH2CH3) 2,

- N( CH2CH, CHZCHB)Z ' - N( CH( CH3) 2) 2, CH( CHB) 2) (CH3), - N( CH2CH(CH3) 2) 2, 15
- NH( CHOCHB) CH2 CQ%ﬁzQ alkyyyt] CF3Y B) zQsU@ t oNgrafaBed Fisin m}urated hydrocarbon

containing 2-10 carbon atoms and at least one triple bond. Examples of a C,-C,q 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,

20  2-nonyne, 3-nonyne, 4-nonyne, 1-decyne, 2-decyne, 3-decyne, 4-decyne and 5-decyne.

“C1-C4 alkylene” refers to a C;-Cy alkyl group in which one of the C;-Cy 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,-.
“C1-Cs alkylene” refers to a C;-Cs alkyl group in which one of the C;-Cs alky!l

25  group’s hydrogen atoms has been replaced with a bond. Examples of a C;-C, alkylene
include -CH,-, -CH; CHa-, -CH,CH,CH,- and examples of a C;-Cy alkylene include
-CH»-, -CH,CH,-, -CH,CH,CH,-, -CH,CH,CH,CH,- and -CH,CH,CH,CH,CH;-.

“Alkylhalo” refers to a C;-Cs alkyl group, as defined above, wherein one or more
of the C;-Cs alkyl group’s hydrogen atoms has been replaced with -F, -Cl, -Br or -I.

30  Representative examples of an alkylhalo group include, but are not limited to, -CH,F,
-CCls, -CF;3, -CH,Cl, -CH>CH;Br, -CH,CH,l, -CH,CH,CH,F, -CH;CH,CH,C,
-CH,CH,CH,CH,Br, -CH,CH,;CH,CH,[, -CH,CH,CH,CH,CH,Br,
-CH,CH,CH,CH,CHY L, -CH,CH(Br)CHs -CH,CH(C1)CH,CHjs, -CH(F)CH,CHjs and
-C(CHs),(CHC1).
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"Aryl" refers to a phenyl or pyridyl group. Exanples of an aryl group
include, but are not limted to, phenyl, N pyridyl, 2-pyridyl, 3-pyridyl
and 4-pyridyl. An aryl group can be unsubstituted or substitut ed with one

or nore o owi ng groups: -Cl-C5 alkyl, halo, - hydr oxy,
-0 Cl-C5 T‘Y‘ipq%“’m -am noal kyl, -ani nodi al kyl, 20 & %}‘ Blo-&

al kyl ), OC(O) (C1- CS al kyl), -N-am doal kyl, -C(O NH2 -car boxauudoal kyl ,

or -NG2. "Aryl ‘atklk}’ﬂalmlﬁcﬁ’fx@feﬁs th@ GPC I g L3, deﬁﬁecclﬂa‘dveadhahﬁ\oﬁe owherein one
of the aryl rou rogen atons has been repl aced with a C-C5 al kyl

gr oup, as“ﬂ’éq‘ HS&)\?&‘YI 8TRER p B¥dREa ateres ks baen welaged wHh AW e-al kyl group

i ncl ud ; . %M henyl ,
4" et hyl pﬁgf%;?crng‘él”%%"hdfﬁlﬁfﬁgﬁd‘ﬁtﬂﬁ“gl@%g%”“&%e Rl dotmaiiq wneny

2- pr opy| pHerNHx, @thhdﬁﬁdQHzﬂipNprCﬁh@HﬁHz(Z{szPQC‘)H@WNHz)CHs,

?1 Bg;%/éFB%;'/CFH&P%%OC%&%W%%%I#@%@3@)&8&@&%pzelngl)propw phenyl ,

2-isobutyl phenyAnuno&klysnbﬁts/doraheNHI glou'-b' ﬂﬁ@h&ﬂg\ehamwsm&g@epbaugyl phenyl ,
3-sec- butyl hen 4 30 sec-butyl phenyl, 2-t-butyl phenyl % but yl phenyl
and 4-t- bﬁttt% fyFi-Ca 2Kyl spnd 89 derf@F@P‘%OVFORﬁwe%%qtlvﬁreéﬁfﬁpleég Hef | ned above,

wher ei n Olal%nfbfal gf‘ﬁoé’ﬁ Wclud8! K RreShoP M AHADRN- }?ftI@HF Raripeen repl aced with one
or nore - groups. Representative exanples of an arylani do group

i ncl ude 2- N@@I)I@thlﬁHﬂHzCHaCHi@M VRS HEBsy - NECHAQINCES) - pheny!

2- (H2 H L dyl -22 WD 2004/078712
PCT/ U@é %Hgglré }SbH%Hg %‘ﬂiﬁ%g%ﬁgﬂyrl dyl . "Al kyl heterocycle" refers to a
G - C5 al kyl gr twipinodialide? iefesltoxbaivtegen\lii @ihithdiae attathed Reit Gho Co-Callkyl group' s
hydnogen at ons has, been replaced with a heterocycl e, epr esent

%{E‘P&é‘]lﬁfﬁ e%“

exanpl es &FU8h A KICAEP B CYPIE YR BIFT* MREFH kR Ppginde

- CH2CH2- marepfapliinitea Py RELCH: NEH e mmﬂghc nd
- CH2CH2CH2 e| m éazo teO CM % am&gg rng e?)sq;s-t?ﬁ Cl - al ké(q}g@o)gp, as defined

above, \/\hel?l@}hcéhgl“b@%he (CH@s)at, ky(c@%b)@fhyd%@&p Yhas been --

repl aged CI% g npl es of an al kyl am do
group ?ncmkbﬁfbut %Iéw-ﬁ%? lIglttﬁlctH éﬁg 5@%%&@%%58% - CH2CH2C( O) NH2,

- CH2CH2CH2C( O) N3] refeiri? (OHPiHA (IHR? O @ WildPqup . BERDEHR GHQICHS/CEQ)@() @)dlid2, but

- CH2CH( Ogel\rlxlgg?muted to, p en%_'(ﬂyo 1 22) pynd% pyridyl and 4-pyridyl. An aryl group

can be unsubstituted or substituted with one or more of the following groups: -C;-Cs
alkyl, halo, -alkylhalo, hydroxy, -O-C;-Cs alkyl, -NH,, -aminoalkyl, -aminodialkyl,

20 -COOH, -C(0)O-(C;-Cs alkyl), -OC(0)-(Cy-Cs alkyl), -N-amidoalkyl, -C(O)NH,,
-carboxamidoalkyl, or -NOx.

“Arylalky!” refers to an aryl group, as defined above, wherein one of the aryl

) group’s hydrogen atoms has been replaced with a C;-Cs alkyl group, as defined above.
Representative examples of an arylalkyl group include, but are not limited to,

25  2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-ethylphenyl, 3-ethylphenyl,
4-ethylphenyl, 2-propylphenyl, 3-propylphenyl, 4-propylphenyl, 2-butylphenyl,
3-butylphenyl, 4-butylphenyl, 2-pentylphenyl, 3-pentylphenyl, 4-pentylphenyl,
2-isopropylphenyl, 3-isopropylphenyl, 4-isopropylphenyl, 2-isobutylpheny]l,
3-isobutylphenyl, 4-isobutylphenyl, 2-sec-butylphenyl, 3-sec-butylphenyl, 4-

30  sec-butylphenyl, 2-t-butylphenyl, 3-t-butylphenyl and 4-t-butylphenyl.

“Arylamido” refers to an aryl group, as defined above, wherein one of the aryl
group’s hydrogen atoms has been replaced with one or more -C(O)NH, groups.
Representative examples of an arylamido group include 2-(H,N(O)C)-phenyl,
3-(H,N(O)C)-phenyl, 4-(HaN(O)C)-phenyl, 2-(HoN(O)C)-pyridyl, 3-(HoaN(O)C)-pyridyl
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-CH(C(O) NH2) CH2CH3 and - C(CH3) 2CH2C(O NH2. "Al kanol " refers to a C -C5 al kyl
group, as defined above, wherein one of the C-C5 alkyl group's hydrogen
atons has been replaced with a hydroxyl group. 15 Representative exanpl es of
an al kanoléﬁgir ou%‘ﬁi nclude, but are not limted to, -CH2OH, -CH2CH2COH,

_ CH2CH2 CHOES RSB Crp CHROH, - CHRCHRCHRCHRCHROH, - CHISEYSeRY 93849

- CH2CH( OH) CH2CH3, - CH(OH) CH2CH3 and - C(CH3) 2CH20H. " Al kyl carboxy" refers to
a C -C5 ahiyd-(gMN@pC)-psridlef i ned above, wherein one of the C-C5 alkyl
group's hydrogen atons has en reel aced with a

€ ., be - COCH grou 20
Represent at i ve &Xippleesyele” sherafad tehs %XW@?R)de?fﬁt?p@gg‘,’e’ E"&‘Frela‘} ot
limted t R G o ) o GRRGHI 2 CH2COOH,
- CH2CH( Co%fi)hecggt@- N NS o![lBEﬁ%%m; ﬁ? S0 GRGB, - OH CooH) CHTOHR
and - C( CHBrpew @0k x dnplesnifdo alkyteteroeyiergsoupaneludbay @p noghimiied ion whi ch t he
car bonyl ¢ at o f id group | h . .- C5 al kyl group,
as defi}{ne' ajﬁ\?ﬁémo Egﬁ‘esé‘ﬁlgé@%%lpg&agﬁpr@ﬁ%ﬁg rﬁglg}ﬁ&@o% kyl group incl ude,
but are neCHIGHHOEBAmidzoleNHC( O) CH3, - NHO( O) CH2CH3, - NHC( O) CH2CH2CHB,
- NHC( O CH2CH2CH? , ,-No 0%842 2(]42}%3;)(]—!3, - NH %é]g CH%Z,
- NHC( O) CH2CH( 04%1}9;13?@%466% @(Sqd;?fc&l}s up, éﬁ\ﬁhé(léic%( ‘}éef goeof the _
-NHC( O m@@t@'ﬁ'ﬁ&yﬁgm}ﬁﬁ?s'ﬁ?&g@&%ﬁ%@ﬁ@é Egéh}epﬂ&fa&(vv%htaﬂc?cnﬁ(l% b, group in which

the nitrogen atomo said group is attached to a CI'-C5 alkyl group, as
defi ned abepuesenRéive examples ¢faa aliydampide group finchudsabws axeamitiligaitadkgl gr oup

e B SEIOLA ARG, (S BNCE o OB, con,

- g(( % m&%mﬁmﬁm@rnﬂgﬁﬁmGﬂaizzmemm%)@%ﬁ%%@g&%mg&zpﬁﬂ/ POS8§9

- - cand .- . An ryl ene
group is a%@%%ﬁ%ﬁ%m#éﬁfw phenyl group's hydrogen atons
has been repl acgtab1t Reférs BRONE, -CAANST YloBP &is HERIH abave, Raiefeimbnosfitho, neta, or
para configuration and can be unsubstituted or independently substituted

with 5 onéidis 2t erogp’sthdrogen plowshas kpeaqpiaced gith@sydrdpl groMRl o, - al kyi hal o,
PO, 0o Pt B AR SRR RO
- car boxam@d#THy0H, o€ H,CBHZCH,OH, -CH,CH,CH,CH,0H, -CH,CH,CH,CH,;CH,0H,
-CH,CH(OH)CH3, -CH,CH(OH)CH,CHj, -CH(OH)CH,CHj3 and -C(CH3),CH,OH.
“Alkylcarboxy” refers to a C,-Cs alkyl group, as defined above, wherein one of
the C,-Cs alkyl group’s hydrogen atoms has been replaced with a -COOH group.

20  Representative examples of an alkylcarboxy group include, but are not limited to,
-CH,COOH, -CH,CH,COOH, -CH,CH,CH,COOH, -CH,CH,CH>CH,COOH,
-CH,CH(COOH)CH3, -CH,CH,CH,CH,CH,COOH, -CH,CH(COOH)CH,CHs,

) -CH(COOH)CH,CH3; and -C(CH3),CH,COOH.
, “N-amidoalkyl” refers to a -NHC(O)- group in which the carbonyl carbon atom of

25  said group is attached to a C;-Cs alkyl group, as defined above. Representative examples
of a N-amidoalkyl group include, but are not limited to, -NHC(O)CHj3, -NHC(O)CH,CHs,
-NHC(O)CH,CH,CH3s, -NHC(O)CH,CH,CH,CHj3, -NHC(O)CH,CH,CH,CH,CH3,
-NHC(O)CH(CH3;),, -NHC(O)CH,CH(CHz),, -NHC(O)CH(CH3)CH,CHs,
-NHC(O)C(CHj3); and -NHC(O)CH,C(CHa)s.

30 “Carboxamidoalkyl” refers to a -C(O)NH- group in which the nitrogen atom of
said group is attached to a C;-Cs alkyl group, as defined above. Representative examples
of a carboxamidoalkyl group include, but are not limited to, -C(O)NHCHj,
~C(O)NHCH,CH3, -C(O)NHCH,;CH,CHj3, -C(O)NHCH,CH,CH,CHj3
C(O)NHCH,CH,;CH,CH,CH3, -C(O)NHCH(CHas),, -C(O)NHCH,CH(CHs),,

-23.



A "C3-C8 carbocycle" is a non-aromatic, saturated, nonocyclic hydrocarbon

ring containing 3-3 carbon atons. Representative exanples of a C3-Cs

carbocycle include, but 10 are not limted to, cyclopropyl, cyclobutyl,
hexyl cycl opeptyl and cycl ooctyl . ycl e can

cycl opent A C3- carboc
be unsubsﬁ‘ﬁ?ﬁ@soﬁz i ndependent |y substituted with ongg%}]gsﬁoﬁ?/gosﬂg t he
follow ng groups: -G -Cs alkyl, halo, -alkYlhalo, hydroxy, -OC-GC alkyl,

-NH2, - anioio MEH(CH?M@H& abt@)lNHC(@QQH,and Cé@)@h'{c@qz—c@fl%kyl ) -0C(O-(C1-C5
al kyI ), -N-am doal ( ) NH2, - carboxyam doal
"Het er ocycl e" ARfarydenedg@upis %Wemﬂﬂ?@?ﬁ)’ér@lﬂcb@ tth%Pf&nyhﬁﬁu%Forratl c

car bocy il o Wi ol 1o Eph 8 08T DAL ATBBE BaEM: bagpendent |y

repl aced Wi tom Represent at es of a heéterocycle
group i ncm@tdem patit comfiguiaiddn dridroat bl uhsmpstitpieg er mdepanigentba bstiuted with

[rg[ Irog ne oF 06%9@{%01 O@zﬁég’ﬁ?@azgl‘ % aﬂ‘g’ié{h?]g c#%)’wal? h&f{il&zt @/b 5&@i nol i nyl |

qui nol i nydlkyIZIM%l,lea@iutﬂy bmirddlaliefl, -BODA,, - CROy0-0y{-Cs hlﬁﬂxaﬂﬂ@b (C1 Cs
benzisoxazolg fur %ﬁg furazanyl pyr |d|nyI oxazolyl benzoxazol yl ,
t hi azol ylalkBbnbiramidoaky}i -COMEp neraxamsinabrbpsNO:z- t ri azol yl, benzodi azol yl

benzot ri azol yl , -e¥, thih e é&dnnggﬁlxﬁ%émlawad%%é)chc ﬁ‘ydr@éﬁr%rpﬁﬂéﬂ e group

can be unsubstitu stitute one or he foll ow ng
gr oups: @mtaﬁﬁngBWa;bomaltccms Reipkegtiiative, exhpdiesrfa Cs-Os Chrb@Bycld inylude, bNH2,

ai iyl 0 L4 s s 051 SRR o8y o s igeshioh o B sty 47 I—|e'93r(()(c::yclc:5c

am ne" i 5cyald@e¢yemcc350¢8a;alud>e§dmeed1 thevehstitudsd drdndepdndentlg suistituegiewith at ons.
Reprnesent ative exappl es of heterocyclic amnes includ but %Jr& ot limted

to, pi pePIe AT Ofaﬁhsé?lkwmwuw 10y 121Ky 08 Y h%lﬁﬁaérwi inyl
triazinyl ey 1eINGZ Ldiihoal Jamuqﬁmw -cdzmzwamm@l Eaﬂc&ﬁ”(ﬁ?(@))(bl osndol yl,

i soqui nol i nyl, quinolinyl, quinazolinyl, yrrolidinyl, purinyl, |soxazolyl
benzi soxa?zlby‘yl -N- q@yﬂpﬁkﬁy1(3(0&iﬁlézo¢a]lboxyb@r@@ b@1-NO2. t hi azol ylI, -

benzt {E azol yl T8, :ley I1efe rté) g%o} 10 mgxglger%i %%‘?altlx lor ng ﬁl{a(tn)lk. %%ﬁ%)%}k:le

pyrimdinyl, iso0in L Sndazo can be
unsubst i titvedclor-4sd lﬂ&tltrtglﬁaﬂﬁbn avunﬁsfha@lee@rlndﬁpreﬁde(mﬂyiélblicﬁﬂ-\ﬁ&l BNk@loy S

0-(d - al k - 24 004/ 078712
Pg(TI {JS(ZOO%P]@O%@% gm%ilv(eéﬁ flA% efoc%flﬂ)%oup ’&Fﬁgf’ if 8¢ DO BRSO

- ﬁlerglr 22" %Pflémg%]d[ﬁgéﬁﬁmgl’\@grphofﬁﬁa ]-pyrro@ﬂ‘ 6)@@ n&b{ |th1az1§5m dl_@ﬂhﬂ' Kj\ékmyi
nyl Cr-Cro al kynyl,
-aryl, - b@ﬁ%myl maﬂwlyérhea@mdaép@ |t%s€e\|zwdkyndolmum@mk;sumohnyl

20  quinazolinyl, pyrrolidinyl, purinyl, isoxazolyl, benzisoxazolyl, furanyl, furazanyl,
pyridinyl, oxazolyl, benzoxazolyl, thiazolyl, benzthiazolyl, thiophenyl, pyrazolyl,
triazolyl, benzodiazolyl, benzotriazolyl, pyrimidinyl, isoindolyl and indazolyl. A

) heterocycle group can be unsubstituted or substituted with one or more of the following
groups: -C;-Cs alkyl, halo, -alkylhalo, hydroxy, -O-C;-Cs alkyl, -NHj, -aminoalkyl,

25  -aminodialkyl, -COOH, -C(0)O-(C;-Cs alkyl), -OC(O)-(C;-Cs alkyl), -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, triazinyl, tetrazinyl,

30  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 can be unsubstituted or substituted

with one or more of -N-(C;-C;5 alkyl), -C(O)~(Cy-Cs alkyl), -N-C(O)(C;-C,4 alkyl),
-4 -



al kyl ene-0C(0O) -C1-C5 al kyl, -Cl-C5 al kylene-C(O O C1-C5 alkyl, or a
het erocycle or 5 C3-C8 carbocycle which can be unsubstituted or substituted
with one or nore of -CI-CI0 alkyl, -O(Cl-C5 al kyl), -halo, -alkylhalo,

- al kanol , W@Liﬁx/hgg}'zno, -hydroxy, -NO2 or -NH2. "Hal 0" i-$isBooa/ofdsse - B OF
-1. A "subjec I'Ss"a manmal , e.g., a human, nouse, rat, guinea plg, dog,

cat, horse, cow, pig, or non-human primte, such as a nonkey, chinpanzee,

baboon or-G-fastsallyll -re -pikyibalo; wHaaolsolistrroteby gnay.mith | conpositions
conpri si ngan eGhin YA o . oquimol e BPeri vatd Ve _ang. a

phar maceut | cala%f’a%éjéﬂp{@g%ﬁ@ 8 ca%r?%yagnﬁh%’ %ljlnd\jlllglfl\itk?gn@?egéol dgﬁdéggﬁa% Iééooqui nol i ne
Deri vat i vakystykrarpl, elwindgld-adlsylamidbarlimmicabbk g alCOPH,aCc€pt abl e prodrug, hydrat ed

salt, suc S r eut i I ept alt,,,or mxtures, thereof. 15
Repr esent AEois PERITRCa i 3ok E0ER GRnE-CaRE . afh HeloBToigb
wat er -550l GPCecarbitgcaitedh tanseludhibetita el los sutstitifedasith bige AaRdale -.CRORONat e
(4, 4-di am nosti | bene- 2 - disul fonate), benzenesul fonate, benzgnate.
-

2,
bi car bonad&/l 9-&ar€zalkyD). bhalarlksihalo, lnele-alkybaraimp diydiowyy Ne2r -NBeci um
edetate, camsyhfs.ig _Iar_épr_lg;gp_Ichl oride, citrate, clavulariate,
di hydrochl ori de, edet'dt e, edisylate, estolate, esylate, fiunarate,
gl uceptate, glAtomgce,is20maghmdlangt 2hurgdny owiubey ratr suinda mg.alog, cat, horse,
hexaf | uor gphosphat e,, hexyl r esor ci.nat e dr aban ne dr oby om de,
Pyeir ocht oFRIETE Ry ST ARG ek Pourerhes; SR HBRe et ART
| act oty onat e, TrRUAANEon ARb AicudesTphL@kenti fA DGR &I BonsBBIplisihg an BEedivebr om de,
methylnitrate, methylsulfate, nutate, napsylate, nitrate, N metK%I gl ucarni ne
ammoni um FBeunt okalserEngling DesixaTKad @ Phaymaspuically agcspiable sarriert T8e.  panpat e

(1, 1- met hgdgnidh nchided 2n MO LRSNaeD ARRRT O R EproGlBP ARk maRRBEAL N ENAL €,
phosphat e/ di phosphate, picrate, polygal acturonate, Ppropionate,

p- t ol uenesgertgnapwdrugahydrytedsas, suthaaraharmaseiiweBY atceptableisalsi aranisturesul f at e,
sul f osal i@lgljegft e, suramate, tannate, tartrate, teoclate, tosylate,
triethiodide, and valerate salts. An "effective amount” when used in
connetii on an Rgogentatvd fphafmedcevitiaily eccegtabin salB0 imdlwdent. g6 frfaeztsolblef or :  (a)

(by 1 it ot B Rreatld s, 54th o U8 Sesticd, FRgs (48 Cagp OnEe B P omt me . O
abbr evi at §igNfonafet SR NSoRAE, RALLNIRYVEIcArBEndtd) BisaBh@hiteddBidorAlS: AcOH is

acetic acid, CEP is Cecal Ligation and Puncture, DVMEM is Dul becco's
Modi fi ed EaBide, MEyiatmrcalpivm gdstasg, Rems e [spbpad el adisle, @ivEe ¢lavulariate,

di met hyl S&ih;'cﬁ&hq&ide', g@etate, edisylate, estolate, esylate, fiunarate, gluceptate, gluconate,

20  glutamate, glycollylarsanilate, hexafluorophosphate, hexylresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroxynaphthoate, iodide, isothionate, lactate,
lactobionate, laurate, malate, maleate, mandelate, mesylate, methylbromide,
methylnitrate, methylsulfate, mucate, napsylate, nitrate, N-methylglucamine ammonium
salt, 3-hydroxy-2-naphthoate, oleate, oxalate, palmitate, pamoate (1,1-methene-bis-2-

25  hydroxy-3-naphthoate, einbonate), pantothenate, phosphate/diphosphate, picrate,
polygalacturonate, propionate, 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 Isoquinoline Derivative is an

30 amount effective for: (a) treating or preventing an inflammatory disease or a reperfusion
disease or (b) inhibiting PARS in an in vivo or an in vitro cell.

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,
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WO 2004/ 078712 PCT/ US2004/ 005849 EtQAc is ethyl acetate, EtCH is ethanol,
HEPES i s 4-(2-hydroxyethyl)-1- piperazi neet hanesul fonic acid, HPLC is high
pressure |iquid chromatography, LPS is |ipopolysaccharide, MeCN is
acetonitri ) j s nethanol, M5 is mass spectronetr yl

(et hanesu‘+"$8?9%‘;§37<1 Et3 is tri et hyl am ne, NWVR i s nucl eiai}c /r}gggi?\dé‘tﬁmﬁ%
resonance, PBS is phosphate-buffered saline (pH 7.4), PARS is pol y(ADP-

ri bose) syrRiDAt &s@hylRieth®, BYOH i Mol SREPES 19@@&&}'&:0?&65&}& (Sodl umsalt), STZ
is streptozotocin, TCA is trichol oroacetl c acid is trif

(trifl uor GiRstaFsebangsakigniy acit APLS i high pressgreoigvad F@O@éﬁoarapfméPSsls

t et rahydr gfy I IBELY ol SPHERbmBEGT 0Si S
factor, TRIPSEJ&SSE’?’H sfﬁﬁ\é%%?%%ﬁ{?@%m nonet hane ah r|ﬁ%sst osy| ?%910

t ol uenesull\ﬂ@myﬂle)syl (Metinesilfonyl), %Etmgth&byianmmlNhﬁ{Bemnlcalt megetithe i nvention

| i | ud f t which i |
nown 35 FOPYURBA Doy retcdaionlel 1 BriSabee i) pol yrer age. EC
2.4.99) aﬂfbo%xfﬂeﬂ@éﬁﬁ%??ﬁcﬂlﬁém1@6&?&8}1 suﬁ@te&s&dﬁn@ﬁn); ST8i@ nucl ear enzyme

that 15 catal yzes a transtfer of the ADP ribose npiety of NAD+ to an acceptor
protei n. ISHERAEORM IS Aristrichqlereasatic peid, “éfdﬁﬁrﬂséétglﬂéewmhqnﬁ@lfanﬂml% th an

| soqui nol i t u B the
cell. In dgﬁleﬂrugﬁ abefit a’c}’deT;I—ﬁ ﬁ%&%ﬁ%&f%rﬁc?ﬁggﬁ gﬂg?}te g@@ﬁlg@g&ﬁ@é actl vity or
capabl e oftulampreesasnsrfgctaAFRSI&asrifrbélydwdmethvh@mwmetlmanamprrsovsyﬂé;d in any
form lFor rrwp F he cell can be provided in vitro, ex 20 vivo, or in

Vi vo. IQARé 58 \}qn\}’ tan be neasured using any nethod known in the art, e.g.,
met hods as descrl bed in Banasi k et at., J. Biol. Chem 267:1569-75 (1991).

[Ilustrati bI e of expressing PARS include, but are
not Iini te%er{z%fv?an% 'gelsoql%o ’éw%errlf? “férve, brain, liver, kidney, pancreas,

| ung, heart, bladder mach col o i nt t n,
esophageal , ey é[% € Iu}fenH%l ot glﬂudes m%t\B%drsl #glnm}'%%t(i)éwé : F ﬁ/{}? QNS}E&I
marr ow, bliopaleo LIIlQWFD:h; pdlﬂ&ﬂ)‘?:ﬁb@&)syma@maPARBCd(pfbﬁQAlﬁ’&ﬁb&cnﬁiljrrﬁcraﬁ (o)

provi ded in e i ntion is iting, preventi
treating M]éﬁ?lrgtq oﬁb%sryltéﬁﬁls CHSE mrg%ﬁ ditse S'aﬁmﬁfg’%‘iﬁﬁzé%‘? r‘hgai‘h
i nf | anpat |c@f&lﬁ€d”'a REnsf@ %% @t ADP Yk Hoidhy &N@ﬁmﬁdeﬂbﬁﬁﬁ&ﬁx | nf | ammat ory
di seases can ‘arise where there is an inflanmation of the body tissue. These
i ncl ude | ocal ilhPPaereRAMENt @ﬁ;ﬂéﬁﬁl@s@m@dse&@oé@é@@ﬁ eell wikth antsaguiselineExanpl es
of such di LGl j | on; tion injury
resul ting I?r%rﬁrﬁ?)erlggﬁ gﬁgﬁgﬁ%&é glrﬂﬁ)?see 3 nﬁ%ggéell'o%g.e?&g{g% . Cell

having, or capable of havmg, 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
20 vivo, or in vivo. PARS activity can be measured using any method known in the art, e.g.,
methods as described in Banasik et al., J. Biol. Chem. 267:1569-75 (1991). Hlustrative
) 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,
25  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 with an inflammatory disease. Inflammatory diseases can arise where there is
an inflammation of the body tissue. These include local inflammatory responses and

30  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
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Cardiol. 31:297-303 (1999)) including, but not limted to, transplantation
of the following -26 WD 2004/078712 PCT/ US2004/ 005849 organs: heart, |ung,
| i ver and ki dney; chronic inflammtory di seases of the joints, including
arthriti s,wlb% %@%ﬁ&d arthritis, osteoarthritis and bpn&gh%mﬁ&@ssoci at ed
with increased bone resorption; inflammtory bowel diseases such as
ileitis, ulcerative colitis, Barrett's syndrone, and Crohn's di sease;

i nf | ammat oorgarsurhgartilseaties and&hinay; chsdnimmmflalbmathny tiseasspof the grints,di st ress

syndronme, and.chropi.c gbstructiyve.airwa i.sease; inflammtor di. seases of
The eye | niPUarAGENTH ERRRGYE G, S heRuReR hon dee i Rsratted Ut e,
synpat het i @ciepdeti baheriebdrbtied) Gnfemsiagbiy ikl diksisesHERad Heitif)ful @rutivatelits, di seases
of the guné including gingivitis and periodontitis;, tuberculosis; |eprosy;

i nf | ammat oPYT sBRdEEIcofng Grohnis disrase; ilammsiany lunechiseasssa BSathisns,

gl omer onﬁﬁpgiﬁ lStoRNEsREP Y RRb e, awt;mgig%tg&meuwaﬂevgfaé@a%e;%ﬂ&ma@g n

i ncl udi ng sc ermatitis,” psoriasis a czema; Inflammtory dis€ases of
t he cent r adisqasesvaf tis ayy sncdurding enrhead dysgrophy, dnthonge wyeldcemtasinguvtitseases of t he

nervous syste | t.i pl.e.scl erosi | DS-rel at ed neur odegener atjon and

A zhei mer > Smitels gt Ry B st R o e S BT S PRPRY nson' s
di sease, Huplubihgle@iyivtis sHdsReiseontARYMbEOHNDBLIS 1¢ROSE alflagthR6QSiea®edf wer al or
aut oi ni mune encephalitis; autoimune 15 di seases including Type | and Type
Il di abet eS9ps Prlpdiag uErmie eRlIRHARY, ElomerBoRePhriin A REPREPSIShiGt 2 MBRITY i t ed
to, di ghet hiGe e @Ffitdin BLRHEMS WBlerddBin PR A s asis GRE ARG, ¥ ansH&bry as

m croal um nuria and progressive di abetic nephropathy, polyneuropathy,

gangr ene ofliseas¢seoffllzredentraltniseroys sy stemotinduding onariy demyeliriating dissasasef thper i pher al

arterial dj se...honket.of | hy.per L chyperosnol ar. co N

nononeur opré r?figlesss ?St%rﬁt%ﬁ%lﬁ‘}tecsglﬁreoﬁsog&g? %‘,glgtg%geflxg%gﬁ?%%}% ari%o‘giﬁ% elrﬁlF obl ens, and
a skin or dseneSnfegitdns areingdiyPéicephidlanyelisislHarldssoals disdabe Glunadngtoa’sshi n spot,
a candidal .infection qr necrobjosis lipoidica, diabeticorym inmmune- conplex
vascul i ti sshsg%tam'&‘ﬁm){% lérsgfgwwsgaél T 8L ITRRT PR B 0 B0 of the
heart s3ichd@ss6ahdiu@ay Ipad Nind Ty TEdkGetaRélfitud! BRR%8 chMpREAiAL,est er ol em a,
and atherosclerosis; as well as various other diseases that can have

si gni f i canitciudingabriapblinitehtocdiapriiscntasact, ighererad nefigppaidy| appeIrathyciehbni ¢
l'iver fail - j; j i ighetit AFR: The j.nflammatory
di sease ca!rillsr a Cé%ﬁlﬁgﬂgﬁg%gﬁg%}g&f\%f l%ﬁ%? ron pg%kgl?ﬁ%lg'géc}ggl,gathyéigl}%ﬁefﬂﬁed by

gr am posi t ihedeapratigrasnienggabronarysdrecik] dikess pelfyggia ageridmagehsel Batkewticshock, or

shock i ndulcl:e%’ twceca%@eér chglrépt her %ga)ﬁpi nr ea_ﬁonse to pr oﬁi_ nft anmat ory
cyt oki nes, @7 RUGEVEE S8 ReYsrRatIET PURPRITS M Ve 1885, Such
shock z@n Bigers, 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
25 components, including preeclampsia; chronic liver failure, brain and spinal cord trauma,
and cancer. The inflammatory disease can also be a systemic inflarmmmation 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. Such shock can be
30  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

-27 -



30 induced, e.g., by a chenotherapeutic agent that is adm nstered as a
treatnent for cancer. |In one enbodi nent, a reoxygenation injury resulting
fromorgan transplantation occurs during the organ transplantation. The

i nvention @,53290490?911‘,1%5 met hods for treating, preventinger8008d38dM S€
i nhi biting reperfusion disease in a subject in need of treatnent,

prevention, or inhibition -27 WO 2004/078712 PCT/US2004/005849 thereof.
The met hodhereehrihserethatronpsisesrddruniatring alsparsnoline IRsivAG YR N\A8 39UBH anpunt
sufficient : ] or- . nhi o 1 r.f usi i se E R ubj ect .
Reper f usi osﬁ%f%é%%?@&eatt’gﬁ %gp%rlg%gfégéy\%ﬁé%%%gﬁgﬁ%gldﬂl ?P%b éc?'nﬁ? eermlgllotgggfe%essel S

i s resunedofisd provdssn ghersbnelobd flowsn die hsodomsastsds feslimedfollpwimnisthenda, on or
obstruction of the vessel. Reperfusion disease 5 can result.fol.lowing a
natur al | y BELE F9°RE el Bl SIS RIAN S5O HEIRIY dpycShets BERRTIPT dike, or
during sa sdah @ésafifolRivARE 8 HatBratk) @t urRh ©8ssdde 0dlich Bs ¥ RS S&Irdial Bfdreid@Ntidkeal |y or
uni ntentional ly bl ocked. In sone enbodi nents, the subject is adm nistered an
ef f ect i ve UrBtiAE a 6urgieal Prpesdyis e Bleob8pwatessels istipterhenaiEnt i on al so

i ncl udes i onpositions useful for treating or preventing an
i nf | ammat %{t%glglg%&gékeg reperfusion disease, or for inhibiting PARS
activity, or ndneomhambodimentt, théesgechcstaduinistessd atlkifectoeposiuni e can be

sui tabl e flﬁr 'iqTI eﬁal use and conprise an effective amount of an

| soqui nol i A G ATV Yend a pharmaceutical |y acceptable carrier. The

| soqui ol i ne  DerteMatdn¥i6:s algd icREIBEF adthhdcutics tothpositichs ubdtal fok keptingeronst rat e
very | ow peripheral toxicity or, no peripheral toxicity. The |soquinoline
Deri vat i veRFeteafng an Hilammasery disgase 91 ARBGHEEon figeasaras feiphibdingMARD  treat or
Prevent andipiy AHRKOHn BhoGAREe Ari b PGe RbOG s 26ABE s A for P event the
devel opment thereof 1 n subjects. Admnistration of the Isoquinoline

Deri vat i veigterzah uipeandcomppibd atedtEciveamonnt pbatelso@inaine dxpmivalivt ardtd on f or

t herapeuti g agent These des. inglu S ic.or loca i ni.shration
such s or SRR dsand JER G BB b KB T B A e AR e WP G
rectallsor thepheadenadhgirate séuyadw Qariphecke Soxiddpe el mygipheral foicitgt ended node of
adm ni stration,_the conpositions can be in  solid, sem-solid gr.li %ui d
dosage form suthf isequinolpe Deryalives canheadpupstered in %P‘é‘i%fha%‘e%%‘&%‘ff ori es,
B:)ujz ,r St | MBeak 6} G208 TRRTdhBSeor§ his¥dse Dr a tdpRAhYb L Bise REHAFDORSverd WeUPS,

development thereof in subjects.
Administration of the Isoquinoline Derivatives can be accomplished via any mode

20  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,

25  suppositories, pills, time-release capsules, elixirs, tinctures, emulsions, syrups, powders,
liquids, suspensions, or the like, preferably in unit dosages and consistent with
conventional pharmaceutical practices. Likewise, they can also be administered in
intravenous (both bolus and infusion), intraperitoneal, subcutaneous or intramuscular
form, all using forms well known to those skilled in the pharmaceutical arts.

30 Ilustrative pharmaceutical compositions are tablets and gelatin capsules
comprising an Isoquinoline Derivative and a pharmaceutically acceptable carrier, such as
a) a diluent, e.g., lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, sodium,
saccharin, glucose and/or glycine; b) a lubricant, e.g., silica, talcum, stearic acid, its

magnesium or calcium salt, sodium oleate, sodium stearate, magnesium stearate, sodium
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| i qui ds, suspensions, or the like, preferably in unit dosages and consi stent
with conventional pharmaceutical practices. Likew se, they can al so be

adm nistered in intravenous (both bolus and infusion), intraperitoneal,
subcut aneous or intranmuscular form all using forms well known to those

skilled i nWQ@HW&FRaceutical arts. 30 Illustrative phaPRBRUSHOMERS

conpositions are tablets and gelatin capsules conprising an Isoquinoline

Derivati venegfchtd siahREGH! IR YnSs&eRuRp belyeﬁgreh@ Fbyc&“f‘d? téblets al)so O)ldl | uent,

e.g., lactose, dextrose, sucrose, nannitol, sorbito | ul ose, ium
saccharin,a @Pdﬁéoﬁs@ mﬁadasrurlgalymm’q@ silijaten starebrriastargelatie, gagacanthi ca, t al cum

St earas eac‘h&h#g%l?“&%%@?"eg“?% byt o6 plag S U R o ASHEHT o4
o g s esempnge ol 12
Lol 5 O PR tage ot SRy i a AL AR RS S Gah e

nmagnesi um gahienat, @,g @aaw{egl ﬁ&uﬁféfh%l cemrolae aen@hiE RERhAK gh! Aglidsdi®@se, corn
sweet eners, na ur al an Sy nt etic uns SUCh as b5 acaCIa tragacanth or

sodi um al glFSrﬁéztiélm wétxelsef’émwsmnt pmtyw rﬁylﬂ/}@yﬁ)rahsi?@éfﬁecolplﬁn@ﬂéwé@ and) a

di si nt egr alfeet , Starches, agar, nethyl cellul ose, bentonite, xanthan
gum algiic aC| d or its sodium salt, or effervescent m xtures; and/or e)
absorbent, col drigmt, pdrliaNatyeinjecabld, CCSl\Yp!DeﬂtleﬂSEdfa.n, fdrﬂkmdple rimrgrepanéchb)l y

i njectgble si.tions can,_ for exanple, be are Sssol ution,

di sper 1538? lonf—‘i}?f’eé%%%ﬂrﬁc Fog Ff@fﬁpéeo% I5oAuinel f‘v%ﬂ e\}gd]is?qtﬁds‘é‘é’l‘ ved in or
m xed w t hmf:ke@ Mﬂhf’ﬂf’ﬁlﬁbﬁqé&ahéalﬂy%6&9&5@Qbﬁzeﬁt%hte’l€£§ fSUsBmpR, whief, sexanp! e,

wat er;, saline, aqueous dextrose, glycerol, ethanol, and the like, to

t her eby f cRqueeis denireset alraol, ebanshiaad thedikes ogherby Bw;ﬁ@n%l@@ﬁble Teegonic

| soqui nol |%ﬁtggr0|1¥@sfpw§&l can be also fornulated as a suppository that can he
15 prepare rom ty enul sions or suspensions; using polyal kyl ene glycols

such as pr opyliﬁndsqluy'mchxlnp Desivathves car e adgo, foﬂfhtdaﬂeé@qmsupyoslmyﬂ@ﬁwaba ves can
al so b adm ni s in the forl iver stens, such as
smal | | |%{ﬁ%ﬁl?‘£ 3%?%:?‘8@,8‘0%?19%‘53?8FIP‘E%EFLP%Povglg?’lé?%g”&%& UGBSt i 1 anel | ar
vesi cl es. poppe@scdan thecdngsrmed from a variety of phospholipids, 20
cont ai ni ng chol esterol, stearyl arni ne_or phosp hatldylchollnes In sone

enbodi ment's, a The IseauEROlInE Dedivatiyiep eAetttoshe a@ﬂﬁ%@?@é@tw PH QhLIBRR9BGUS
sol ution Oéellqéﬂlg;y&@m@ﬁ shOK B P \Fhilamellar vesicles, large unilamellar vesicles and

multilamellar vesicles. Liposomes can be formed from a variety of phospholipids,

20  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.

) Isoquinoline Derivatives can also be delivered by the use of monoclonal

antibodies as individual carriers to which the Isoquinoline Derivative molecules are

25  coupled. The Isoquinoline Derivatives can also be coupled with soluble polymers as
targetable drug carriers. Such polymers can include polyvinylpyrrolidone, pyran
copolymer, polyhydroxypropylmethacrylamide-phenol,
polyhydroxyethylaspanamidephenol, or polyethyleneoxidepolylysine substituted with
palmitoyl residues. Furthermore, the Isoquinoline Derivatives can be coupled to a class

30 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,
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| ayer encapsul ating the drug, as described in United States Patent No.
5,262,564. |soquinoline Derivatives can al so be delivered by the use of
nonocl onal anti bodi es as individual carriers to which the |Isoquinoline
Derivative nolecules are 25 coupled. The Isoquinoline Derivatives can al so
be coupl ed Wi 2148120l e pol yners as targetabl e drug car PCES200408%49 0] yner s
can include pol yvinyl pyrrolidone, pyran copolyner,

pol yhydr OXYIRfa%X&dTﬁthftfﬁY/le@dﬂs%‘e& A0ald inﬁﬁ%a&hﬁl?éc%}’e%kgﬂbé‘ﬁﬂﬁ&_@&‘irﬂephem' :
or pol yet hyl eneoxi depol yl ysi ne 'substituted with™ pal m toyl residues.

Fur t her mor épnventgonak fogmis redthenas ligaid sphittioneer suspenpiensongolid dorms syitelafs 30 of

bi odegradalaisgolpﬁ)ll z{l{wﬁ&ﬁdus&f%li je&iO%_chi eving controlled release of a drug, for
exanple, poly Actl ¢ acipfjl, po Jyep5| | on caprol actone, pol yhydroxy butyric

aci d, pol yort hoéat embodinieat, jaqetatesal apninidiaiypa cmployatie, impbintatipandacr yl at es

and cross-1jnked or anphipathic  block copol r f Par ent al
i et ab! o SR b ROAOH £ SR PRy Ao B SubEut O %S - 26 v
2004/ 078712y Bbr 00440 Q9388 2ncd. Nt ramuscul ar or intravenous injections and
infusions. Injectables can be prepared in conventional fornms, either as

li quid sol uti ondheeompaespems carnke Berilized prcaniRiBOBs ipixicaisnent et adgivaris| vi ng i n
liquid pri tQ_ILNj i e rre‘?[ﬂf e ' al ation
enpl oys thgﬁﬁhn%lpgér%%ﬁgogﬁ%lp%g gg@ﬁgé\/— re lselgjsugé %%%ﬂgsuggllgtg(ﬁ]epé&ggﬁegé%% system
accordi ng tfar rekuffatingahe odxvoticdhreshlre p@bhutfering aggnes, atdokhbesubstandsy, indhdingnce. The

conposi tions can be sterilized or contain non-toxi unts of adjuvants,
such adVYr é’%‘f“{}irl‘llﬁﬁt,edé‘?*éBﬁhPF‘zqcﬁﬁfe LG aﬁlﬁpaﬁ}meeﬂﬁartg'i fm%ﬁgloggi’ﬁi' 30 g%ﬁ ution

promoters, csahinthel @lerdRO4EaRY ivAGablBSuiRsBdsi C pressure pH buffering agents,
and ot her substances, including, 10 but not limted to, sodium acetate or

triet'hanol am ne CompasiBony ainde@ranersA aceordins kxspnieriionalopiring. gragnlaEns or _
therapeuti gl rff&il&ﬂpﬂeg%e%lﬂpeﬁ%,aa{ﬂﬁ%prg@ hhéc%ﬂéca?gagg@sn%‘éra% Esheafzcor di ng
to conventionalc m X1 ng, ranufl at1 ng or oat1 ng net hods, respectively, and
t he pr esentiroph@rore@.éd icaiout@hfio piefaraniy frommboont % m abdut&ith Zlbtit 0. 1 % t o

about 8, Yy ST L SR BM pbihg 200w, 70, %01 the 15, | souinol i ne
| soqui nol i ne Derhy a@gagerdgsmels@thmﬁgade [Bq@aslafedadbativanstsbleaed BT Acebiamde
factors | nc\zlzi%dal vna%e;[yyoe‘eféctgrrs)eir?ci1116dsiflg g/%ee,’spé:,\geisggge’, ngeg)l(lt, %Q)? anrcriergciecﬁgell cgl?dri]tclj(i)r} (i)fon 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 Isoquinoline Derivative
20  employed. A 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 Isoquinoline Derivative per day.
25  Compositions for in vivo or in vitro use 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 Isoquinoline Derivative. In one
embodiment, the compositions are in the form of a tablet that can be scored. Effective
plasma levels of the Isoquinoline Derivatives can range from about 0.002 mg to about S0
mg per kg of body weight per day.
30 Isoquinoline Derivatives can be administered in a single daily dose, or the total
daily dosage can be administered in divided doses of two, three or four times daily.
Furthermore, Isoquinoline Derivatives 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
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the patient; the severity of the condition to be treated; the route of
admnistration; the renal or hepatic function of the patient; and the
particul ar 1soquinoline Derivative 20 enpl oyed. A physician or veterinarian
of ordi nagy i,n the art can readily determne t he
effective 91@%4&486 ¥ the dr ug required to prevent, coun?gg&ggﬁﬁgg‘g}t t he
progress of the condition. Effective dosage am)unts of the present

i nventi Onadn%fé{éréd%ﬁ%eff%ﬁnfolf@trhﬁb‘ébﬁﬁﬂ aelivedf i}@&hﬁ therM%’e ARk ARMAlcal. 05 to
about 1000 ng of Isoquinoline Derivative pér Conpositions for in
vivo or ibe mnﬂn@uas@h@ahamm@twn@bmughm ge dpsme rpgigiens Qgher iidusgratives. 0, 25. 0,
50. 0, 100 or ogui nel I n one
enbodi mantio8 1cglﬁ)e9pcab%>§g&cl gﬁgregre c|mr11 %ﬁts Slr)[?r% 0 O&)(? g‘%ﬁs %&{%Ys?wgéﬁl%e scor ed.
Ef f ect | Vv ethe pbizsniation W€ [sDqoihokifeD édae ué fa@getsrfeodaab@m atl Bas aban 16FAgEW r om
about 002 ng to about 50 ny per kg of body weight per day. 30
Isoqwfhol‘i)rﬁ’é/vDerl vatives can be admnistered in a single daily dose, or the
total daily dosage can be adm nistered in divided doses of two, three or
four tines dai ij. Furt hernore, |soquinoline Derivatives can be adm nistered
i n i nt ran&dpdsigr fﬁa@’i”&ﬂfeo[é?‘ﬂ*é’lmh"ﬁéjé”@?”@&l tabl e i ntranasal vehicles, or via
transdernmal routes, using those forns of transdernal_ skin_ patches weII

known to t hos SRSl Aurtieticiawayp usehl forpaking-isogwinoliey s vatoes 278712
PCT/ US20041 L{gnsdermal delivery
system t% %gésg%g a mﬁr%sgoie%“f%g géﬂgﬁzefggﬁ g%%l?%ulou@ rat her than
intermttent tMaﬂlu@ﬂmful fdrenakisplyequimgina®eriv@ives of fdrinukt (awherein X &pi cal

prepa ti cre Io i ons, aerosol sprays and gel s,
mhere gﬂi- ﬁ% @ﬁn8?8%§%&UP%%P?W% ‘Derivative ranges from about 0.1
%t0 about 15 % M/Ml 5 or wv. Methods for meking the |Isoquinoline
Derivatives Exanpl es of synthetic pathways useful for naking |Isoquinoline
Derivatives are set forth in the Exanpl es bel ow and generalized in Schenes
1-10. Met hods useful for making |soquinoline Derivatives of formula (1)
wherein Xis 10 -CH2- and R5 is O are illustrated below in Schene 1. -31 WO
2004/ 078712 PCT/ US2004/ 005849 Schene 1
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000 41 EtOH, 1. NH MeOH, %R O Refluz, 24 hr , 7HF, it | NH HO R 1 2
3a-c e: RRH, 3 . TFA, Et3SiH b: R=Me; 3. TFA, Et3SIH c: R=m MeOCSH, 0 4.
P6r3, TFA or CCOCHzCI, Py NH 6. CISOBH, OCNH/ \ / \' | NH 7 6 O-C x
7. HNR, R2, witHods076€H2Cl z 9. Fuming HNO3, AcOH, O0C, H orpdaukidc{dosédc, HNRr Rz
or nitrolluoroborate, McCN, -40C 4a-b 8. MSO3H, O0C, 1-2 hr a: X=0COCH2Cl ;
0 0 b: X*Rr N\HO/N NH5. Arine, MOH 8a-eY 9 ---- 1 \ NH a 10. Amoni um
tormale, 0/ R Pd-C, OWF 11. Cl cocH2®shemeilone, sat. NaHCO3 A 12. NHRI R2,
DMSO rl OH o

o} o

2. NaBH,, E1OH,

NH  or RMgX, THF, 1t NH
R

3a-c

1. NHy-MeOH,
Reflux, 24 tr

[
[ ]

R=H;
R=Me;
3. TFA, Et3StH ¢: R=m-MeOCgH,

«

3. TFA, EtaslH

2

4, PBr,, TFA or
CICOCH,CL, Py

NH _6.CISOH, 0°C_

O
e

o]
NH
A
//O
AN\
V] X
7. HNR Ry, NEl, CHyCly 9. Fumning HNO3, AcOH, 0°C; H
or NaHCOy/E10AC, HNR¢R; or nitrofiuaroborate, MeGN, -40°C da-b
8. MeSOzH, 0°C, 1-2 hr
X:OCOCHZCI;
o 1 X=Br
O:N 5. Armilne,
NH MeOH
W /.
Q |
8a-af o "
s/ 10. Ammonium (ormate, L
& \n Pd-C, DMF
) 11. CICOCH,CI, EtOAc,
) sat. NaHCO, A
12. NHR{R, DMSO, 1t
o) H
Q
/U\ Sa-e
RHC NH : A=NMe,
4 A=NEt2

=4-Me-piperazing-1-yl
: A=piperidine-1-yl
: A=morpholiine-4-yl

oo o®

10a-b

a: R=morpholine-4-yl
b: R=NMep
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0 5a-e RHsC NH\ a: A=NMez NH b: A=NEts c: A=4- Me-pl perazine-I-yl 6:

A=pi perldine-I-yl e: A=4-Me- one-4-yl 10a-b a: R=norpholine-4-yl b: R=NMez
-32 WD 2004/ 078712 PCTI US2004/ 005549 wherei n conpounds 8a-8af are as
follows: O wWhlwoots7~ OCe~ R 8a-af a. R=4- Met hyl - pi per ggrgndoiihssib

R=- N( CH2CH2NMe2) 2 b. R=4- CH2CO2Me- pi perazine-i-yl r. R=-N(CH2CH20H)2 c.
R=4- CH2CQ20H- pi perazi ne-1-yl S. R NHCH2CH2CN d. R=i m dazole-1-yl t.

R=- NHC( NH) Nkgreia, corpoupdsdia-Saflarans fplows 4- (1, 2, 4-triazole)] 1.

R=nmor phol i ne-4-yl v. R- NH[ 4- (N-nor phol i ne) phenyl] g. R=NHCH2CH2NMe2 w,

R=- NHCH2CH2( 4- N- benzyl pl peri di ne) h.o R=NHCH2CH2- pi peri dne-1-yl Xx.

R=- NHCH2CH2(2-t hl enyl ) i. R=NHCH2CH2 \ (pyridine-2-yl) vy. R

NH[ | - (4- azabenzi m dazol e)] 1. R=\ CH2- mor phol i ne- 4yl z.

R=-NH[ 1- (4- (2" - pyri dyl ) pi per aj

R=NHCH2CH2- ( 2- N- Me- t et r ahydr o} i dl ng-1- aa. R=- NHCH2CH2N CH2CH20H] 2 ylI)
ab. R=-NH 1-(4-benzl pl perazi ne SFENNCH2CH2 CH2 - nor phol | ne-4-yl ac.
R=- NH2
s/o
7\,

8a-af
j
a. Rs4-Methyl-piperazine-t-y g. R=-N(CHCH:NMe2),
b. R=4-CH.CO,Me-piperazine-1-yl r.  R=-N{CH:CHOH);
¢. R=4-CH,CO,0OH-piperazine-i-yl s. R=-NHCH,CH,CN
d. R=imidazole~1-yl t.  R=-NHC(NH)NH;
e, R=l-prolinol u. R=-NR[4-(1,2,4-triazoie)]
f. R=morpholine-4-yl v. R=-NH{4-(N-morpholine)phenyf}
g. R=NHCH,CH:NMe, w. R=-NHCH,CH,{4-N-henzylpiperidine)
h. R=NHCH,CH,-piperidine-1-yt % R=-NHCH,CH,(2-thlenyl)
i.  R=NHCH,CH,N-(pyridine-2-yi) y. R=-NH[1-(4-azabenzimidazole)]
§.  R=NHCHCHz-morpholine-4-yl z. R=-NH[1-(4-(2'-pyridyt)piperazine)]
k. R=NHCH,CH,-(2-N-Me-tetrahydropyrrolidine-1- aa. R=-NHCH,CH,N[CH,CH,OH}»
)] ab. R=-NH[1-(4-benzipiperazine)]
. R=NHCH,CH,CH,-morpholine-4-y! ac. R=-NH,
m. R=NHCH,CH,CH_-(tetrahydropyrrotidine-1-yi) ad. R=-NHCH,CH,Ph
n. A=NHCH,CH.CH,-imidazole-1-yi ae. R=-NHCH,CH,[4-OMe(phenyl)]
0. RA=NHCH,CH.CHy-(4-methylpiperazine-1-y}) af. R=-NHC(O)(N-morpholine)
0. H=N(CHQCH2NEYZ)2

5,6-dihydro-5,11-diketo-11H-isoquinoline (2) was prepared by reacting compound
1 (Aldrich Chemical, Milwaukee, WI) with ammonia in methanol.
5 () 11-hydroxy-5,6-dihydro-5-ox0-11H-indeno[1,2-c]isoquinoline (3a) was
prepared by reacting 2 with NaBHj, in ethanol.
() 11-hydroxy-11-methyl-5,6-dihydro-5-ox0-1 fH—isoquinoline (3b) was
prepared by reacting 2 with MeMgl.
(x) 11-hydroxy-11-(m-methoxyphenyl)-5,6-dihydro-5-oxo-11H-indeno[1,2-
10 clisoquinoline (3¢) was prepared from 2 using 1-MeO-CsHaMgl.
(%) 11-N,N-dimethylamino-5,6-dihydro-5-oxo-11H-indeno{1,2-c]isoquinoline
(5a) was prepared from 3a using chloroacetylchloride followed by reacting with
dimethylamine. Similarly prepared are: (x) 11-N,N-diethylamino-5,6-dihydro-5-oxo-
11H-indeno[1,2-clisoquinoline (5b), (x) 11-N-(piperidino-1-y1)-5,6-dihydro-5-oxo-
15 11H-indeno[1,2-clisoquinoline (5d), () 11-N-(4-methylpiperazino-l-y1)-5,6-dihydro-5-
oxol IH-indeno[1,2-clisoquinoline (5¢), (+) 11-N-(morpholino-4-yl)-5,6-dihydro-5-
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M R=NHCH2CH2CHr (t et r ahydropyrrol i dine-1-yl) ad. R_ NHCH2CH2Ph n.
R=NHCH2CH2CHr i mi dazol e-1 -yl ae. R=- NHCH2CH2[ 4- OMe( phenyl)) o.
R=NHCH2CH2CH2- ( 4- et hyl pi perazi ne-1-yl) af. R=-NHC(O) (N-norpholine) p.

R=N( CH2CH2 di hydro- 5, 11- di ket o- 11H-i soqui nol i pgrfgddepiSs4er epar ed
by reacti ng,%%:%o})rrﬁ%ﬁﬁg 1 (Aldrich Chem cal, MIwaukee, W) wth ammonia in

met hanol . 5 () 11-hydroxy-5, 6-di hydro-5-o0x0-11H i ndeno[ 1, 2- cJi soqui nol i ne
(3a) was pxcelrlalrie‘dlubyohmeain)l fvg 12-MiGnbrphialBra44-iyh-Sed- Idﬂmydto 5-pyo-
é; ?ggg?lxxé —155%{1{):[){ k/tci}ﬁ?qun iig)c.ﬂ%vdqs %8s %Sllepaﬂea ?1%%1 (r]_(? 1'1 %%orgg %)6 m%ro—%r epared

| - (m et hozayqamﬁmyrkd)enalﬁzdjhd@ﬁﬁih@hrﬁr(@bp 1 | H- i ndeno[ 1,2- 10 cJisoqui noline
(3c) was prepare%fromZ usi ng_n2- MeQ C6HAMy
11- N, N- di et hy| 2R0§BYdgoE- %%9&( -§1d50Q5kly?- ilﬁqqpi“ﬁ‘d’é%@? 1s peparpd Byisdngion®d  (sa)

was prepar 6@_4if R @*'JIILlﬁ!cé?&l‘fﬁl q‘ﬁ%ﬁhé’ 2?'3 e ide iRy e diddseseting with

dimethylam ne. 'Sim i arly prepared
11- N, N- di efHyéquirialioe sseeudlmg@%c)@lﬁmthymam ifa€hlofobuphedylsuydibsdiorne (5b),

(1)1H} |1 ndgll_—]gﬁ’i‘pg 1%%“@%8“ 1# ]1588111(1%1&[}6\/(‘?{ as peraledlbsy chlorosulfonation of 5,6-

11- N- (4- mredihytjoi pPex@ziMandeny![), 95:]166@1#&1@16 6)59- [W(@I—methylpmerazme-
| H i ndeno]

| 5 ph | | hyd 5-
s U 200 Jibmihons i hybo Gom b g b TR lint (b vebappad) " O
11-N- (nor phekd glé}lléfoh’Lllli)h(ﬁlvyﬁS@-dlMﬁerS%XQXIQ‘H Jﬂathd gdﬁe}?s[olqu%'oﬁ]lé m%unol ine (5e)

was al so prepared from ( brono- XI r o- oxo-1 1Hi ndeno[
1, 2-c]isoqdt m@tlwlm‘@e(ﬂabw)e Sifméalbl mﬂﬁ@d@eoﬁd A4+ ndeno [1, 2-c]i soqui nol i ne

(5) 1= P uab R AEHEL SRS, BBy diont Mol s pui ol e

CF3000H tr bbidqyinsl.nheaﬂ%_) 995]\9414(%gﬁbkyﬂumnmbeﬁzlﬁemybyﬁtmmﬁyl -dgéaehhydlo -5-

di hydro- 5. 61 HHMabng partde S PR oly 1 SH PR e A o r ast ne-

1yl) SU'lghi gwf;dr) é%{ﬁsdﬂ;hh%ﬂhé)(@' mw%zlwchBﬁ&@mn(yit)s@pﬁddyﬂogwdwdw@o&&) was

Br gﬁ?(r)(raosull prdRAEnol, BelioRyiapBosBek - [Mmpliph@lmulphorwﬂcf] pSdyidrneionae (7), and

(';;?EE)P%{ Eloggﬁrre e'ﬂggal 2 plngog?iglg?f%ég(@p?r[ dl% e{(lggérémg]etl;lyé)amn%osul)?honyl]

H i ndeno-[ 5%; cﬁhydlo 5-oxo0-11H-indeno[1, 2-c]130qu1nohne (8g ), 9-[N-(2-[piperidino-1-
yllethyl)-aminosulphonyl]-5,6-dihydro-5-oxo-11H-indeno[ 1,2-c]isoquinoline (8h), 9-[N

20 (2-(pyridino-2-yl)-ethyl)-aminosulphonyl]-5,6-dihydro-5-oxo-
11H-indeno[1,2c]isoquinoline (8i), 9-[N-(2 -[morpholino-4-yl]ethyl) -aminosulphonyl]-
5,6-dihydro-5-0x0-11H-indeno[1,2-clisoquinoline (8j), 9-[N-(2-

) [V-methyltetrahydropyrroiidino-1-yljethyl) aminosulphonyl]-5,6-dihydro-5-oxo-
11H-indeno-[1,2-c]isoquinoline (8k), 9-[ N-(3-[morpholino-4-yl]

25  propyl)-aminosulphonyl]-5,6-dihydro-5-oxo-11H-indeno-[1,2c]}isoquinoline (81), 9-[N-(3-
[tetrahydropyrrolodino-1-yl]propyl)aminosulphonyl]-5,6-dihydro-5-oxo-11H-indeno-
[1,2-clisoquinoline (8m), 9-[N-(3-[imidazolo-1-yl]propyl)aminosulphonyl]-5,6-dihydro-
5-o0xo-11H-indeno-[1,2-clisoquinoline (8n), 9-[N-[3-(4-methylpiperazino-
1-yl]propyl)-aminosulphonyl]-5,6-dihydro-5-0x0-11H-indeno-{ 1,2¢lisoquinoline (80),

30 9-[N,N-di-(2-[N,N-diethylamino]ethyl)-aminosulphonyl]-5,6-dihydro-5-oxo-11H-indeno-
[1,2-c]Jisoquinoline (8p), 9-[N,N di-(2-[N,N dimethylamino]ethyl)aminosulphonyl]-5,6-
dihydro-5-oxo0-11H-indeno-[1,2-c}isoquinoline (8q). and 9-[N, N-di(2-

[V,N-dihydroxyethylamino] ethyl)-aminosulphonyl}-5,6-dihydro-5-oxo-11H-indeno-
[1,2c)isoquinoline (8r).
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] i soqui noline (8b),
-[ N-4- (2- hydr oxyet hyl pi perazi no- 1-yl ) - sul phonyl ] - 5, 6- di hydr o- 5- oxo-|
| Hi ndeno-[ 1, 2-c]isoquinoline (8c),
-[N(imd sul phonyl ] -5, 6-di hydro 15 5-o0xo0-1 lg ne (Sd),
-[N-(2-h yﬁx@pg@?{l%yl ) sul phonyl ] -5, 6-di hydr o- 5- oxo- 1:%?1—#‘%9%%?@ d
, 2-c]isoquinoline (8e), 9-[N norpholinesul phonyl]-5,6-di hydro-5-oxo-
i ndeno[ |, 2- 6§>mBQmpds ﬂﬁsﬁﬁtEan(DBb)e,paled using the methods described above for

N-(2- drred t hyl ) at ni no .
dl( hy([jro ngx%mﬁ fd]g%g ﬁ@%@fgrggrﬁ? ?fg e te’](n%ﬁél)latesg [ N-(2- [ pi peri dino-|
thyl) -am nmuh@uqnydtﬂate% a@néihch;ﬁ/ﬂ;éﬂi&Mn@t&nﬂﬂﬂ&ﬁﬂioxﬂchéacﬁd i soqui nol i ne
9-[N 20 (2- ri di no-2-yl)-ethyl)-am nosul phonyl 56d|hyr050xo
H i ndenofonil?%]iﬁ%dy e $agedqogiHhis rgetpwl zoznnl{ssfwaﬁm& ayhpfdoEidR | )
- am nosl 8j),
O TN (2 [ e AP s S e pb bR bt refekdp BAh 1 B )
am nosul phpwyid]eaﬁgrﬁemheld;a@trmrﬁm@lmboxm acdighg-eptet,, whicl] isshepuliydodlyzed (8k)
9-[N-(3-(nor. | no
o opy1 ) - s EHBE P BAGHSH F-sBIRR g5 8 PERLe Y ETRARANSLRE B} SO i ne
(81), 9- [l\h((8-
[tet rahydro;;yrrol odi no-1-yl ] propyl ) am nosul phonyl ] -5, 6-di hydr o- 5- oxo- 11Hi nd
eno- [1,2-c] isoquinoline (Sm,
9-[N-(3-[i m dazol o-1-yl ] propyl ) am noSHHohy! ] - 5, 6- di hydr o-
5-oxo0- 11H i ndeno-[ 1, 2-c]i soqui noline (8n), 9-[N[3-(4-nethyl piperazi no-
1-yl'] propyl ) - am nosul phonyl ] -5, 6-di hydro- 5-o0x0- | 1Hhi ndeno-]|

9(NN—d| (2-]
|ndeno- [ 1,2

) am npsul phonyl T =onaBr >
de: 2-c] i soquinoline 2 apd” O (N, N-di (2-

et hyI ) - am nosul phonyl |\-& "
(8r). -34 WD 2004/078712 P 2004/ 005849 Conpounds 8s-
usi ng the nethods descri beo abve/q?or maki ng conpounds of Sy, ~8si ng
appropriate am ne internedi at e}S Scheme 2 illustrates a net ho;i»&{/seful for
maki ng term nal carboxylic acéd ompounds of fornul as 8ag-8&o. ‘khis net hod
conprises reacting sulfonyl chloride 7 5 with the al kyl ester of an am no
acid in the presence of a base, preferably triethyamne, to provide an
intermedi ate term nal cdlboxylic acid al kyl ester, wHBaghd s then hydrol yzed
using a base such as sodi um hydroxi de to provide the correspondi ng term nal

; ; ag. R=-NHCH,COOH
carboxylic acid. B Ao NH(CHe)eCOOH
ai. R=-NH(CHg);COOH
aj. R=-NH(CHg);COOH
ak. R=-NH(CHz)sCOOH
) al. R=-NHCH(CH,COOH)COOH
‘ am. R=-NHCH{(CH2):COOH)COOH
an. R=—NHCH((CH2)4NH2)COOH
a0. R=-NHCH(CH,OH)COOH

10
wherein:

R’ is -alkylcarboxy, -alkylamino or -alkanol;
R” is -C,-Cg alkyl; and

n is an integer ranging from 1 to 6.

15  General Procedure for making 9-sulfonamide carboxylic acid derivatives

Preparation of 9-sulfonamido carboxylic acid ester

To a 0.5 M solution of an ester of formula 41 or 42 in CH,Cl; is added compound
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Schenme 2

R=- NHCH( (
-al kyl car

car boxyl i
ester To

m Xture i

10

15

20

0 0 1. NHCH(R )COOR' (41), NEt, or NH NH NH(CHz)"COOfI" (42), NEt
/' j 2. NeOHI / / OS-O O\ O\ C R 7 8ag-ao ag. R=- NHCN2000H ah.
R=- NH( CH2) 2000H al . R=- NH(CH2) 3000H al . R=- NH( CH2) 4000H ak.

R=- NH( CH2 ) . R=- NHCH( CH2000H) COCH R=- NHCH _
( )i’g(??ldlgﬁ%gg%OH a ( A am %%%@Q@gﬁm an

CH 0. R=- NHCH( CH20H) 0O00OH 10 wherei n:

boxy, -alkylarnino or -allcanol; R' is -Cl-C6 alkyl; and n is an
i nt eger r dh@i.they)fand thelredudtiny mikbur&insiad fdersaamdiss e THiethylaaknan@b:tSudg) snam de

c.aci eriyatives Preparation of 9-sul fonanai,do carboxylic acid
BT aloell Bl 8 e S BE finR oo IT HberSgy P T SEDET s atded
conmpound TG o¥@PROAAEDIS Hiee PERNRAOEMY RRBR4 R filtbrdd] (e s80d iswskhedesingsul ting

s stirred for 5 mnutes. Triethylam ne (about 5 eq) is then added

and the r¥aPH tagrevedecthe brermedigis $-putpnamidoserbor Bifrsihesitr eV iEFicaRdei usest ed
usi ng .STLQNRtE]ouE‘PJTﬁe}Jgﬁljlficaﬁ&ﬂpl ete. The reaction mxture is filtered,
shed usin

solid i's wa

Ester Hydrolysis

To an approximately 0.5 M solution of a 9-sulfonamide carboxylic acid ester in
ethanol is added about 3.0 N aqueous sodium hydroxide (about 5.0 eq) and the resulting
reaction is refluxed if necessary and monitored using TLC or HPLC until completion.
The reaction mixture is neutralized to about pH 7.0 using about 1.0 N HCI and the
neutralized reaction mixture is extracted twice using EtOAc. The combined EtOAc
layers are washed sequentially with water and saturated aqueous sodium chloride, then
dried over sodium sulfatc and concentrated i vacuo tc afford a crude residue which is
purified using flash column chromatography to provide the desired 9-sulfonamide
carboxylic acid compound.

Acid hydrolysis with neat TFA can be useful where the sulfonamide has a t-butyl

ester group.

In another embodiment, illustrated below in Scheme 3, Isoquinoline Derivatives
of general formula 13 can be made by a method comprising contacting a compound of
formula 11 and a compound of formula 12 in the presence of a base for a time and at a

temperature sufficient to make a compound of formula 13.
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McOH to provide the internediate 9-sul fonam do carboxylic acid ester which
can be used 5 without further purification. Ester Hydrolysis To an
approximately 0.5 Msolution of a 9-sul fonam de carboxylic acid ester in
et hanol is added about 3.0 N aqueous sodi um hydroxi de (about 5.0 eq) and the
resul ting W@20498M2 s refluxed if necessary and nonit oPEEUSZIOHEOSFIC or HPLC
until conpletion. 10 The reaction mxture is neutralized to about pH 7.0
using about 1.0 N HO and the neutr H{ze reaction mxture is extracted
twi ce using Et OAc. The conbi ned Et OA epﬁgﬁrs are washed sequentially with
wat er and saturated aqueous sodiumchloride, then dried over sodiumsulfate
and concentrated in gacuo to afferd a crude residue mhiclkh is purified using
flash colunn ch onatography to prOV|de the desired 9 sul'onanide 15

¢ ?%ls gnth e ybe useful where

i i z 20~0f gener al
# poynd of
formula 11 and a conpound of formyla 12 in the presence o g a tine
and at a tenperature sufficient to nake a conpound of fornuls .
2004/ 078712 PCT/ US2004/ 005849 Schene 3 R OR7 Rt O 1 base | Rz #)-~~-10
Re/ CNRzZ \NH RBRRy\ CHPRo R Re \ R R o RO Ro R 11 1213 wherein:
R -R4 and R7-RI O are as defined above for formula (1); and

11 12 13

wherein:
R-R4 and R7-R g are as defined above for formula (I); and
Ry is -Cl, -Br, -1, -OMs, -OTs or -OTfY.

5
In one embodiment, Ry, is —Br.
In another embodiment, Ry, and Ry are both -Br.
In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
12 are used per about | equivalent of a compound of Formula 11.
10 In another embodiment, about 0.5 to about 5 equivalents of a compound of

Formula 12 are used per about 1 equivalent of a compound of Formula 11.
In still another embodiment, about 1 to about 2 equivalents of a compound of
Formula 12 are used per about 1 equivalent of a compound of Formula 11.
) In one embodiment, about I to about 10 equivalents of base are used per about 1

15  equivalent of a compound of Formula 11.

In another embodiment, about 3 to about 7 equivalents of base are used per about
I equivalent of a compound of Formula 11.

In a yet another embodiment, about 5 to about 6 equivalents of base are used per
about 1 equivalent of a compound of Formula 11.

20 Suitable bases for use in the method of Scheme 3 are organic bases such as
triethylamine, diisopropylamine, diisopropylethylamine, pyridine, lutidine and imidazole;
and inorganic bases such as alkali metal carbonates, including sodium carbonate,
potassium carbonate and cesium carbonate.

In one embodiment, the base is triethylamine.
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Rbis -d, -Br, -1, -Ows, -OIs or -OTf. 5 1n one enbodinent, Rois -Br. In
anot her enbodi nent, Rb and Rd are both -Br. In one enbodi nent, about 0.1 to
about 10 equivalents of a conpound of Fornmula 12 are used per about 1

equi val ent ‘962@4/§fkmound of Formula 11. 10 In anot her e'ﬁé?ﬁig%%oss?ﬁom 10.5

to about 5 equivalents of a conpound of Formula 12 are used per about
equi val ent of a conpound of Formula 11. In still another enbodi nent, about |
to about 2 equilvabethtrsenfodbmennpobasd isgfotaskiommaktzond@. are used per about |

equi val ent of co und. of Fornmula 11. ) n, one enbodi nent,. about .1 to about
10 equi val ents Ig%g%y%fr%hﬁ’%g Cﬁrége% otf m Pé%fﬁ?‘ifgcilaféﬁpl"(??t’ @& pound of
Formul a 1laceloRitaR0inBhk a8 bRdo% Bhlordiial THY, DMB IS Of c@glicéakes atdo®f base
are used per about 1 equivalent of a conpound of Formula 11. In a yet

anot her enbaasedethybeiber watet of ixbies Beeefui val ents of base are used per
about 15 equi valignte 0fbaqai AP andvel iE i@l 1. 20 Suitable bases for use in
2 b M

the nmethod of Schenme 3 are organic bases such as triethylam ne,
di i sopropyl anm e ancdthesopraippées thy bdvannes, DIdr i di ne, | uti di ne and i m dazol e;

and i norganic S such as al kali_.nmetal carhbonates, incl udi sodi um
carbonate, pot ngﬁﬁﬂ%%{ﬁﬁrr%ﬁw néenéfﬁ'&he&eetgfiﬁ e rlso%%é‘fa&l’{ﬂﬁ Séﬁﬁ%&g%odi ment, the
base is tréwbiaytiallfiafRydrous3ye. V€234 105k Ala G UiSRR1eA1005849 | n anot her
enbodi ment, the base |Is_potassi um carbonate, The nethaod of SchemaHétscan be

carried out in fe8epmesdimeat. g methes feyeheme ddvcagded utdeighiime Pf @boupRonhy| ene
chlorige, ghlowohgiims bk, DMF, DMBSO, ethyl acetate, acetone, benzene,

di ethyl ether, water or m xtures thereof. 5 In one enbodi nent, the sol vent
i s acetonitril en anpthepgmbddanemntbe dicthodof Schemeshiswentedioyt fowRE. timeoisbpit

anot her en?ﬁ(c)id mtangb, %A%)e}rloeurg he solvent is not water, the solvent is
substanti a yr%m y&?o S, I.e., conprises |less than about 1 %water. In one

enbodi ment, t henrsall hacthef enfieddanent 3hé Sedad bf Scheditt3 kebrrdounfr atinaddut 0. 5
about 8 hours to about 24 hours.
15 In yet another embodiment, the method of Scheme 3 is carried out for a time of
about 15 hours to about 20 hours.
In a further embodiment, the method of Scheme 3 is carried out at a temperature
of about 0°C to about 200°C.
In another embodiment, the method of Scheme 3 is carried out at a temperature of
20 about 25°C to about 150°C.
In yet another embodiment, the method of Scheme 3 is carried out ata

temperature of about S0°C to about 100°C.

General Procedure For The Preparation of Compounds of Formula 13

To a solution of a homophthalic anhydride of formula 11 (about 1 equivalent) in a
25  suitable solvent, such as acetonitrile, is added a compound of Formula 12 (about 1 to
about 2 eq) followed by a suitable base, such as triethylamine (about 1 to about 5 eq).
The resulting reaction is reaction is allowed to stir for about 1 hour, at which time a
colored precipitate appears. The reaction is then heated at reflux for about 20 hours,
cooled to room temperature and filtered. The collected solid is washed using acetonitrile

30  and dried under vacuum to provide a compound of Formula 13.

Scheme 4
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10 hours to about 48 hours. In another enbodi nent, the nethod of Schene 3 is
carried out for a tine of about 3 hours to about 36 hours. In still another
enmbodi nrent, the nethod of Schene 3 is carried out for a tinme of about 8
hours to about 24 hours. 15 In yet another enbodi nent, the nmethod of Schene
3is carri O WHO0MBY2 a tinme of about 15 hours to about PEDURXA4/805849n g
further enbodinent, the nmethod of Schene 3 is carried out at a tenperature
of about OC toocabout 200C. |In another enbodi nent, the nmethod of Schene 3 is

a tenperature of 20 t 25C }8udsGt 150 et anot her
e [retho d—ekéeheﬂepao} e 3 carrled-eﬁf—SMt ra%re of about
s@ Ceneral Proceduf € Conp

Formula 13 To a-sbl Ution of a hom)phth
equi valent) kn a sui tabl e sol vents,” su as acetonitrilesis added a
conpound of Forrmula 12 (about 1 to about 2 eq) foll owed by a suitable base,
such as triethylamne (about 1 to abdout 5 eq). T mmo esul.tl.ng reaction is
reaction is allowed to stiydfgtrapoly 1 hour, F),d thgesja col ored

preci pitate appears. Theardleam\aacon i s{then heat ed at refl ux fior about 20
hours, cooled to roomtenperature and filtered. The coll ected solid is
vvashed using acetonitrile 30 and driedjunder vacuumto pI’OVI de a conpound of
Formula 13. Schenme 4 -38 WO 2004/ 078
H7SO4 | " NH NH P003, 145 C N 2. X
per brom de, Ammoni um Formate, A&CH

1. CICOCH,C}, EtDAc,
sat. NaHCO,
2. Me.,NH, DMSO

17

The amide derivative 2-dimethylamino-N-(5-ox0-5,11-dihydro-
6H-indeno[1,2clisoquinoiin-2-yl)-acetamide (17) was prepared from S-chloro-
5  11H-indeno [1,2clisoquinoline (14). Compound 14 was subjected to nitration to provide
nitro compound 15, which was reduced using ammonium formate to provide amine 16,

) which was derivatized to acetamide 17, and followed by amination of the
chloroacetamide intermediate. 2-bromo35,6-dihydro-5-oxo-11H-indeno[1,2-
clisoquinoline (18) was prepared by bromination of Compound 14.

10
Scheme 5 illustrates methods useful for making oxygen-substituted Isoquinoline

Derivatives of formula (I), where Rs and X are oxygen.
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2. dil. HCl, heat ~ NH ~ NH 19 18 1. CCOCH C, EtQAC. nL NaHCO 2.
Me,NH DMSsOO O1I ~NH / / MaN~ b ~ 17 The am de derivative
2-di | net hyl am no- N- (5- oxo- 5, 11-di hydro
6H-i ndeno[ 1, 2c] i soqui noi i n-2-yl ) -acetam de (17) was Pr §RAY { §Pye- chloro 5
11H i ndenoWP20#87§78bqui nol i ne (14). Conpound 14 was subjectéd to nitration
to provide nitro conmpound 15, which was reduced usi ng amoni umformate to
provi de amine 16, which was derivatSchemetso acetami de 17, and foll owed by
am nation of the chloroacetam de internediate,
2- br omo5, 6- di fiydr o- 5- oxo- 11 H-icHdeno[ 1, 2- C%ISOQUIH
B0 mpoun@hed 4ALON Schérﬁé )l USH

% i uted | s nol i ive
and X are Oxyden]! -39 WO 28045078712 PCT/ US2004/78
RCO 1. KNOB, 82 2 2R RioM™ ON 2. HO (50%,
gRR4RbReO1Qa 20 21 22 Rio2RO 0 O

CHzcl'; \
5 / A 5 /
=7 ~OCHjy —— —~OH

22b-d 23a-c

Bl i pe (18) was prepared

Q hods useful for

,a (1), where R5
X 5 R HR O
\

NH R'X
F —_—

23b

; / \
b\oogH %COZNHR

22f, g 26

wherein:
R,-Rs are as defined above for formula (I);
5 each occurrence of R, is independently C;-Cj; alkyl;
J Ry 1s -Cl, -Br, -1, -OMs, -OTs or -OTf;
R is -C1-Cio alkyl, alkanol or alkylcarboxy; and
R’ is -C;-Cyp alkyl, aryl, heterocycle, alkanol or alkylcarboxy.

10 In one embodiment, R, is methyl.
In another embodiment, Ry, is -Br
In another embodiment, illustrated above in Scheme 5, Isoquinoline
Compounds of formula 22 can be made by a method comprising contacting a
compound of formula 20 and a compound of formula 21 in the presence of a base for a
15  time and at a temperature sufficient to make a compound of formula 22.

In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
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NH NH 58r, a O/ CHzCI2 / \ ~OCH3 O SOH 22b-d 23a-c 0 OR, 0 9%WH R X ~N
HO 9%\NH 024 - OHOR OR OO0 NHR'NHNH O/ ~CQzH 0 / \ CO2NHR' 22C, ¢
26 wherein: RI-R5 are as defined above for fornula (1); 5 each occurrence

of R is i%{?%ﬂgﬁ%ly Cl-C3 alkyl; Rois -d, -Br, "P&'T%Mﬂ)(ﬁ{ or -OfIf;

D
Ris -Cl1-C10 al al kanol or al kyl carboxy; and R is - 0 alkyl, aryl,
het erocycl e, al kanol or al kylcarboxy. 10 In one enbodi nent, Ra is nethyl.
| n anot her2®ewbaskidyentbouRld efjsivalBit of m campbdierofdohodia@ént, illustrated above in

Schenme 5, Isoquj noline Conmpounds o ormul a 22 can made b met hod
conpri si ng contjfgc?flf’trl?ﬁr eénboélgﬁ% 8‘“04‘5 _;Oo?bﬁ*ﬂi ie%vai‘ﬁ’(ﬁs %eac‘:c‘))%’c?ﬁﬁ%oﬁf formula 21
in the preBaite 20 ard ulRASRr biut & equliDalbit/Ve 2 @BFhpaindofirepeature sufficient to
make a conpound of formula 22. In one enbodi nent, about 0.1 to about 10

equi val ents of & sEBrpefbisieraodmeanimabaut L eabywd 2xa0uelpnE i 2 cPEPPUSbY04/ 005849
20 are ysef,Refia ﬂp%la‘gset]d Op%ggdoogu?hg&&iv%m%f%%%i}gw o?fFoFrﬁﬁlmg?‘m?l- I n anot her

enbodi nent, about equi val ent's a conpoun Formul a 20
are used per ablouinetmbgdimeal, ebrut dfto abasio i equivhlerdts Eyase g u@dd parrabeutill |

anot her enbodi ?ﬁgéﬁagogﬁpuggsiafﬁ%%@%bz equi val ents of a conpound of 5

For nul a 20" B¢ al ent of. a conpound of Fornula 21.
In another embodiment, about 3 to about 7 equivalents of base are used per about

1 equivalent of a compound of Formula 21.
10 In a yet another embodiment, about 5 to about 6 equivalents of base are used per
about I equivalent of a compound of Formula 21.

Suitable bases for use in the method are organic bases such as triethylamine,
diisopropylamine, diisopropylethylamine, pyridine, lutidine and imidazole; and inorganic
bases such as alkali metal carbonates such as sodinm carbonate, potassium carbonate and

1§ cesium carbonate.

In one embodiment, the base is potassium carbonate.

In another embodiment, the base is triethylamine.

The method can be carried out in the presence of a solvent, such as acetonitrile,
methylene chloride, chloroform, THF, DMF, DMSO, ethyl acetate, acetone, benzene,

20  diethyl ether, water or mixtures thereof.
In one embodiment, the solvent is DMF.
In another embodiment, the solvent is acetonitrile.
) In still another embodiment, the solvent is substantially anhydrous, i.e., comprises
less than about 1 % water.
25 In one embodiment, the method is carried out for a time of about 1 hour to about
96
hours.
In another embodiment, the method is carried out for a time of about 18 hours to
about 72 hours.
30 In yet another embodiment, the method is carried out for a time of about 24 hours
to about 48 hours.
In one embodiment, the method is carried out at a temperature of about 25°C to
about 200°C. |

In another embodiment, the method is carried out at a temperature of about 50°C
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I n one enbodi nent, about 1 to about 10 equival ents of base are used per
about 1 equivalent of a conpound of Formula 21. In another enbodi nent,
about 3 to about 7 equivalents of base are used per about 1 equivalent of a
conmpound of 1. 10 In a yet another enbodi nent, bout 6
equi val ent swg%(ggg%lére used per about 1 equival ent of %@@hgﬂgf
Formula 21. Suitable bases for use in the nethod are organi c bases such as
tri et hyl amor®out 1d0fGopr opyl am ne, dii sopropyl et hyl am ne, pyridine, lutidine
and i m dazol e; and._inorganic A bases such_as al kali metal carbopates such as
sodi um car bonat@,sugéﬁa@gfi SRR OdHRHGiag ’éleéﬁélls cpEyiedut fiR EWMPHGHLE 8L 299t one
enbodi ment 75°(hg 2B&s825& pot assi um carbonate. I n anot her enbodi nent, the
base is triethylamne. The nethod can be carried out in the presence of a
sol vent, such aSchametodHistraies encthode ifefiildommelihonitgen-stbsomesddsoquinulime DVF,
DVSO, et hy t at acetone, benzene, 20 diethyl ether, water or mxtures
t her eof§. Ijr?e%(r;]agwgsn%ot ?Wé’ﬁ?tfont he solvent is DVMF. In another enbodi nent, the
solvent is acetonitrile. In still another enbodiment, the solvent is
substantially anhydrous, i.e., conprfdesmed ess than about 1 % water. 25 In
one enbodi ment, the nethod is carried out for a tine of about 1 hour to
about 96 hours. In_another enbodjment, the n¥ hod i cglrried out for a tine
of about 18 hours f autPh72 Iﬂﬂﬁi,ﬁ. 3 t_anot &% nbodi ment, the
method is carried 6 Rf a timg.gf abo ours ~to about 48 hours. In
one enbodi ment, the nethlod is carried out at Ha tenperature of about 25C to
about 200C. In anot heer?’ enbodi ment, the nethed is carried out at a
tenperature of about 50C -41 WD 2004/078712 PCT/ US2004/ 005849 to about
150C. NH,

NHCOQO,Et
CICO,Et A
O\/\&‘Ph —_— mPh
N ridine
N Py rN+ Ph,0

29 30

b. Y = -NH(CH,),-{morpholin-4-yl)
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In still another enbodinment, the nethod is carried out at a tenperature of
about 75C to about 125C. Schene 6 illustrates nethods useful for making
ni t rogen- subst ituted Isoquinoline 5 Derivatives of the invention. Schene 6

No NaNG2 \y Ph Ph / NACOH/ HH 27 28 NH EloGlLED2EL \
Ph Ph N pyr.é. PRORRE ondo H H 26 50 0 oA N Ac, O Nm;ﬁaﬁsl‘]%qqc 32

| CISO3H O O NH HY %02S Cl OZSN 33 S02C1 S02Y | H2Oa. Y = -NH b. Y
=-NH(CH,),-(marphalin-4-yl) O NH N HO3Sr

In an alternate embodiment, illustrated below in Scheme 7, nitrogen-substituted
Isoquinoline Derivatives of general formula 37 can be made by a method comprising
contacting a compound of formula 36 and a compound of formula 11 or formula 20 in the

5  presence of a base for a time and at a temperature sufficient to make a compound of

formula 37.

Scheme 7
By

Rz COZ Ra

Rp

) Rd base
Rq
o ORg
20
Ag CN
20a: R,=CH;
Rb=BI'
Rg NHC(O)R,
AT Ro
37 ‘
fl i base

Rg

A3 [0}
) b
11
wherein:
R;-R4 and Ry-Ryp are as defined above for formula (I);
10 each occurrence of R, is independently C;-Cj alkyl;

Ry is -Cl, -Br, -1, -OMs, -OTs or -OTf, and
R, is C;-Cj5 alkyl.
In one embodiment, R, is methyl.
In another embodiment, Ry, is -Br.
15 In a further embodiment, R, is methyl and Ry, is -Br.

In still another embodiment, R, is methyl.
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34 SO3H -42 WD 2004/078712 PCT/ US2004/005849 1In an alternate enbodi nent,
illustrated below in Scheme 7, nitrogen-substituted |Isoquinoline Derivatives
of general fornula 37 can be nade by a nmethod conprising contacting a

conmpound o 36 and a compound of formula 11 or nthe 5
presence o&miaﬁésgﬁf atinme and at a tenperature suff%gﬁgﬁgﬁu&g&b a

conpound of formula 37 Scheme 7 Ry Rop\ CO®2% R, Rs base R4 OOCRB R O
pp f17 2i: R2 1Rens efahbdimbhl, 2t 0 Ras lbdht 10 ByuivaRae8of fRegprhpdind MHEG@R: R4 HN

Ro 36 Ry 113a7re us%%l p%? gbeout ?gqug/alglt o?i c%r%xpound of Formula 36.

In another embodiment, about 0.5 to about 5 equivalents of a compound of

Formula 11 are used per about 1 equivalent of a compound of Formula 36.
5 In still another embodiment, about I to about 2 equivalents of a compound of

Formula 11 are used per about 1 equivalent of a compound of Formula 36.

In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
20 are used per about 1 equivalent of a compound of Formula 36.

In another embodiment, about 0.5 to about 5 equivalents of a compound of

10 Formula 20 are used per about 1 equivalent of a compound of Formula 36.

In still another embodiment, about 1 to about 2 equivalents of a compound of
Formula 20 are used per about 1 equivalent of a compound of Formula 36.

In one embodiment, about 1 to about 10 equivalents of base are used per about 1
equivalent of a compound of Formula 36.

15 In another embodiment, about 3 to about 7 equivalents of base are used per about
I equivalent of a compound of Formula 11.

In a yet another embodiment, about 5 to about 6 equivalents of base are used per
about 1 equivalent of a compound of Formula 11.
Suitable bases for use in the method of Scheme 7 are organic bases such as

20  triethylamine, diisopropylamine, diisopropylethylamine, pyridine, lutidine and imidazole;
and inorganic bases such as alkali metal carbonates such as sodium carbonate, potassium
carbonate and cesium carbonate.

) In one embodiment, the base is potassium carbonate.
In another embodiment, the base is triethylamine.

25 The method of Scheme 7 can be carried out in the presence of a solvent, such as
acetonitrile, methylene chloride, chloroform, THF, DMF, DMSO, ethyl acetate, acetone,
benzene, diethyl ether, water or mixtures thereof.

In one embodiment, the solvent is DMF.
In another embodiment, the solvent is acetonitrile.

30 In still another embodiment, the solvent is substantially anhydrous, i.e., comprises
less than about 1 % water.

In one embodiment, the method of Scheme 7 is carried out for a time of about 1

hour to about 96 hours.

In another embodiment, the method of Scheme 7 is carried out for a time of about
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wherein: R -R4 and R7-Rio are as defined above for formula (l1); 10 each
occurrence of R is independently C1-C3 alkyl; Rbis -d, -Br, -1, -O0OMW,
-Ols or -0OIf, and R, is C1-C3 alkyl. In one enbodinment, R is nmethyl. 1In
anot her e i Rob is -Br. 15 In a further enbodi ne j hyl and
Rb is -Brm %&g’?‘?ﬁﬂz anot her enbodinent, R, is nethyl. }%g’%dé@%%%mnz
PCT/ US2004/ 005849 I n one enbodi nent, about 0.1 to about 10 equivalents of a
conmpound of8 kel sBout72 . used per about 1 equival ent of a conpound of
Formul a 36. I n another enbodinment, about 0.5 to about 5 e ¥ivalent of a
conpound of  FIR¥§! apother gmeodiment, fermetnsiaf Seherps %ﬁaﬂaé‘?ﬁd%g %fact&ﬁﬁﬁﬁnd of

For mul a 36;p08¢ 34 Silrd ﬂolabg&qtg%qnsenbodi ment, about Ito about 2 equival ents of
a conmpound of Formula 11 are used per about 1 equivalent of a conpound of
Fornul a 36. |n lonee embodinerththe ragshed ofthchermeo? dmaiedldnt e temyleraturs obf a

compou of. F a2 used per about 1 equival ent of a compound of

For nul argd36%boflﬁ£§az§ot?ﬁ%?uq&%§:di ment, about 0.5 to about 5 equivalents of a
compound of  10mFabted anbddirasm, tie adtHpanf Sbieute 7lis @ fitied auemta tofperatengound of
Formula 36. In_still another enbodi nent, about 1 to about 2 equivalents of a
conpound ofPOUEN fiPaP2Y 1aP&used per about 1 equival ent of a conpound of

Formul a 36. | n gnenenfedi RdkindRaH mbtnbe ofGidme 10s eatey leatss of base are

used per about | equival ent of a conpound of Fornula 36. 15 In another
enbodi ment temgbtire gf abouaBSGtto Zbayu§%l.ent s of base are used per about 1
equi val ent of a compound of Formula 11. In a yet another enbodi nent, about 5
to aboys EueguhvabeAls il TREBR AR RS und A imb1eR val ent of a
conpound of Formura Il. Surtable bases | use 1n tne nmethod of Schene 7 are
organi ¢ bases such as 20 triethylarine, diisopropylarrrine,
di i sopr opyf"e¥hg hameméalgey i di ne, 1utidine and i mdazole; and inorganic
bases such as al kali metal carbonates such as sodi um carbonate, potassium
To a solution of a homophthalate of Formula 20 (about 1 eq) and an N-

acylanthranilonitrile of Formula 36 (about I to about 2 eq) in a solvent such as DMF,
under inert atmosphere, is added a base (about 5 eq), such as potassium carbonate and the
15  reaction is allowed to stir fér about 48 hours at about 100°C, then cooled to room
temperature. The reaction mixture is then poured into about 1 N sodium hydroxide and
the resulting solution is extracted with EtOAc. The EtOAc layer is washed sequentially
with about 1 N HC), saturated aqueous sodium cHloride, dried over sodium sulfate,
filtered and concentrated in vacuo. The resulting residue is dissolved using warming in
20  toluene and the resulting solution is cooled to room temperature and precipitated using
hexanes. The solid precipitate is filtered, washed using hexanes and dried in a vacuum
oven at 50°C for 72 h to provide a Compound of Formula 36.
The synthesis of phenyl amide 36, which is a useful intermediate in Scheme 7, is
described below in Scheme 8. In this procedure, the amine group of a cyanoaniline
25  compound of formula 38 is acylated using an acyl chloride or an anhydride in the

presence of an acid.
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carbonate and cesium carbonate. In one enbodi nent, the base is potassium
carbonate. | n another enbodinent, the base is triethylamne. 25 The net hod
of Scheme 7 can be carried out in the presence of a solvent, such as
acetonltrlbﬁ)ﬂﬁg&ﬁ gene chloride, chloroform THF, DV, pEMEShoosbdssyde acet ate,
acetone, benzene, diethyl ether, water or m xtures thereof. In one
enbodi nent, the solvent is DMF. In another enbodi nent, the solvent is
acetonitrile. 30 In still another enBduimeeht, the solvent is substantially
anhydrous, i.e., conprises |ess than about 1 %water. In one enbodinent,
t he nmethod of Schene 7 is carried out for 2 time of about 1 hour to about
96 hours. In anothaf enbodi ment, thejneth of Scheme 7 i§ carried out for a
time of aboutg, -44 VE)ZOQA1078712 E%ﬁL;;?&S§/005849 R,L8 hAUrs tgm about 72
hours. In yet an enbodi nent , pthe hotrof Schene earried out for
a time of about t, the nethod
of Scheme 7 is ead out at a tenperatuwre of 5 abo Q_about 200C.
I n anot her erfisodi t¥e nmet hod of Scheme 7 is caffied gut ath'gOR
tenperature of abqut 50C to about 150C. In still another tenbodi nent, the
met hod of Scheme 7 1's carried out at a tenperature of abolit 75C to about
125C. 10 General Procedure For The Preparation of Conpounds of Fornula 37
From a honopht hal at: To a sol ution of a honophthal ate of Fgmula 20 (about
1 eq) and an N- acylanthranilonitrile of Fornula 36 (about 1 to about 2 eq)
in a solvephesiech as DMF,  under inert atnosphere, is added a base (about 5
eq), such as potassium carbonate and the 15 reaction is allowed to stir for
about 48 hours Bt-Radseas defipeabavhder fopotledtandr oom tenperature. The reaction
mxture is thenR qugg Japo about 1 N sodi um hydroxide and the resulting
solution is extracteéc %M%Z Et OAc. The Et QAc | ayer is washed sequentially

5 Suitable acids for use in the method of Scheme 8 include, but are not limited to,

sulfuric acid and phosphoric acid.
In one embodiment, the acid is sulfuric acid.
In another embodiment, R. is methyl.
The method of Scheme 8 can be carried out in the presence of a solvent,
10 including, but not limited to, acetonitrile, methylene chloride, chloroform, THF, DMF,

DMSO, ethyl acetate, acetone, benzene, diethyl ether or mixtures thereof.

General Procedure For Making a Compound of Formula 36

To a solution of a compound of Formula 38 (about 1 eq) in acetic anhydride

(about 6 eq) at 90°C is added 1 drop of sulfuric acid (catalytic) and the resulting reaction

15 1is stirred at about 90°C for about 2 h, and is then allowed to sit at room temperature for
about 12 h. The reaction mixture is poured onto ice and the resulting solution is stirred
for about 2 h, after which time the solution is neutralized to about pH 7.0 using 1 N
sodium hydroxide. The resulting precipitate is filtered, washed using water (about 4x)
and dried under vacuum for about 72 h to provide a compound of Formula 36.

20 In another embodiment, illustrated below in Scheme 9, sulfur substituted
Isoquinoline Derivatives of formula 40 can be made by a method comprising contacting a
compound of formula 39 and a compound of formula 11a or formula 20 in the presence

of a base for a time and at a temperature sufficient to make a compound of formula 40.
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with about 1 N HCO, saturated aqueous sodiumchloride, dried over sodium
sulfate, filtered and concentrated in vacuo. The resulting residue is

di ssol ved using warmng in 20 toluene and the resulting solution is cool ed
to room t enpey Ab4sBr@nd precipitated using hexanes. ThepgpikshobbdRgdPi t ate
is filtered, washed using hexanes and dried in a vacuum oven at 5 C for 72
hto prOV|de a Conpound of Fornula 36. The synthesis of phenyl am de 36,
which is a useful internediate in Schehem#d is described below in Schene 8.
In this procedure, the am ne group of a cyanoaniline 25 conmpound of formula
38 is acyl ated u5|hg an acyl chloride or an anhydride in the presence of an
acid. -45 WOr2004/4Q787432-,PCTI US20041005849 Schene 8 R, 0 1O R7 Re ON JL X
RB\ ON R// O acid RO NHz RO NHC(O R, Al0 Ric 38 36 wherein: R7-R
are as defined ¢ for fornula (I'); and Ris Cl1-C3 alkyl. 5 Suitable
acids for use; ' i h e 8 include, but are not limted to,

sul furic acid and [phosphoric acid. one enbodinent, the acid is sulfuric
acid. 1n anot her “enheth The method of Schene 8 can be
carried out in the presence of a solvent, i ncl udi m bpt not limted to,
acetonitrile, methyjgene chloride, il or of or m THF, [
acetate, acetone, benzene, di e, at hegovor i xt ez et eofww Gener al
Procedure For Making a Compound O hula 36 To a i on jof a gonpound of
Forrmula 38 (about 1 eq) in acetic dride (ahout>~6-4£q 90C/i s added |
drop of sulfuric acid (catalythkg ) e resultfng reactlon

R;i-Ry4 and R;-R;g are as defined above for formula (I);
each occurrence of R, is independently C;-Cj alkyl;

5 Ry is -Cl, -Br, -1, -OMs, -OTs or -OTf; and
Ryis -H or -Br.

In one embodiment, R, is methyl.
In another embodiment, Ry, is -Br.
10 In still another embodiment, R, is methyl and Rj, is -Br.
In yet another embodiment, Ry is -H.
In a further embodiment, Ry is -Br.
In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
11a are used per about 1 equivalent of a compound of Formula 39.
15 In another embodiment, about 0.5 to about 5 equivalents of a compound of
Formula 11a are used per about I equivalent of a compound of Formula 39.

In still another embodiment, about 1 to about 2 equivalents of a compound of
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15 is stirred at about 90C for about 2 h, and is then allowed to sit at room
tenperature for about 12 h. The reaction mxture is poured onto ice and the
resulting solution is stirred for about 2 h, after which tinme the solution

is neutrali out pH 7.0 using 1 N sodi um hydr oxigdgusihgosgsH! ting
preci pitat g?(?goo%ﬁsf}%red, washed using water (about 4x) and dried under

vacuum for about 72 h to provide a conpound of Fornula 36. 20 In anot her
enbodi nent FoinjulaiBtarat eskdiyper about Hedhdtadameos caupdund of Bswuls 3%.ed | soqui nol i ne

Dorvat | ves of LU Bolh G388 TS, 9 T e SPURLL 340 R0 9, 2
presence 0fa @e hasiget Bhoud 1tegiaiembf alcoRpb@idng Fatiila 39uf fi ci ent to neke a
conmpound of formula 40. -46 WD 2004/078712_ PCTI US2004/ 005849 chene 9 fly
e CCDRa Ro PR BALEr HED R HOUCH & Ahat Reduikalents OCRERRPAM oo K7 Ry S Fa
Ra R Qs 39pRgu i 40 usdd pep a5sut 'Bg’unvalent of a compound of Formula 39.
In yet another embodiment, about 1 to about 2 equivalents of a compound of
Formula 11a are used per about 1 equivalent of a compound of Formuia 39.
In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
20 are used per about 1 equivalent of a compound of Formula 39.
10 In another embodiment, about 0.5 to about 5 equivalents of a compound of
Formula 20 are used per about 1 equivalent of a compound of Formula 39.
In yet another embodiment, about 1 to about 2 equivalents of a compound of
Formula 20 are used per about 1 equivalent of a compound of Formula 39.
In one embodiment, abont 1 to about 10 equivalents of base are used per about 1
15  equivalent of a compound of Formula 39.
In another embodiment, about 3 to about 7 equivalents of base are used per about
I equivalent of a compound of Formula 39.
In a yet another embodiment, about 5 to about 6 equivalents of base are used per
about 1 equivalent of a compound of Formula 39.
20 Suitable bases for use in the method of Scheme 9 are organic bases;such as
triethylamine, diisopropylamine, diisopropylethylamine, pyridine, lutidine and imidazole;
and inorganic bases such as alkali metal carbonates, including sodium carbonate,
j potassium carbonate and cesium carbonate.
In one embodiment, the base is potassium carbonate.
25 In another embodiment, the base is triethylamine.

The method of Scheme 9 can be carried out in the presence of a solvent, such as
acetonitrile, methylene chloride, chloroform, THF, DMF, DMSO, ethyl acetate, acetone,
benzene, diethyl ether, water or mixtures thereof.

In one embodiment, the solvent is DMF.

30 In another embodiment, the solvent is acetonitrile.

In one embodiment, the method of Scheme 9 is carried out for a time of about 1

hour to about 120 hours.

In another embodiment, the method of Scheme 9 is carried out for a time of about

24 hours to about 96 hours.
-48 -



Rd Rd Ila R-R4 and R7-RI0 are as defined above for formula (I1); each

occurrence of R, is independently CI-C3 alkyl; 5 Rbis -CI, -Br, -1, -0OW,
-Ols or - and Rd is -Hor -Br. In one enbodlrrent R is rrethyl In
anot her enb is -Br. 10 In still another enbod met hyl
and Rb is %ﬁﬂﬂﬁpn ygtb anot her enbodinent, Rd is -H In g@'f %%"eﬁ(rmh@

enbodi nent, Rd is -Br. In one enbodi nent, about 0.1 to about 10 equival ents
of a conpound ofln Ferramuither echbhcalizaere, uhseﬂﬂmérof&ﬁmntegiseqmieda)hefurami[meaofconpound
of For mul aag) qbgpl n anoth enbodi nment, about 0.5 to about 5 equival ents of
a compound put H{?It%a}f’c?“é rh8u‘i§sed per about | equival ent of a conpound of
Formula 39. In g4 bhd erabisidient, @ERQEHJMRD SchethtOs chrried cabaul tepe@tiryad ents of a
conmpound of = -47 WO 20041078712 PCT/ US2004/ 005849 Fornula [la are used per
about | equiPe#IBhtto apous 28 pound of Formula 39. In one enbodi nent, about 0.1
to abouts 10 equi qpﬁf)M out 1
equi val eSnt of ah\égﬁr%g%ﬁ%g% g?ﬁ[&g’gw a&gg%ﬁ@?%l%tb ﬁ%?éélﬁ)%ﬁﬁgﬁgpﬁﬁgﬁ%@ 0.5to
about 5 equibvatl BAE $0 nﬁoualiiﬁﬁ’pound of 5 Fornmula Ila are used per about |

equi val ent of a_cor oun For 39. angt her e d| ment, about 1
to about 2 equi \Pélsgﬁ b8‘8‘ﬁi?8h%be ‘?thocg%fys%?’&e lsacaé?% @&aper about 1
equi val ent c@[fn @ GIeHeE s0PC kosupat 8038, | n one enbodi nent, about 0.1 to
about 10 equi vaI ents of a conpound of Fornmula 20 are used per about 1

equi val ent F ) enbodi nent, about 0.5
to about 5 EHAAIGRIWC K Lae HeReaY, mye ¥ e used per about |
equi val ent of a corrpound of Forrml a 39 I n yet anot her enbodi nment, about 1
to aboutd 2 EBgui vedephFalt aayeeipound of  Formula 20 are used per about 1
equi val ent of a conpound of Forrula 39. In one enbodi nent, about 1 to about
10 equi val ents of sdlase @EragnetsgoteBEonmBigdf Hormula 39 (about 1.0 eq) and a

homophthalic anhydride of Formula 11a (about 2.0 eq) in a suitable solvent such as

acetonitrile under inert atmosphere is warmed with stirring until all reactants are in
solution. A suitable base such as triethylamine (about 1 to about 5 eq) is added and the

15  reaction is allowed to stir at about 90°C for about 72 hours, then cooled to room
temperature. The reaction mixture is filtered, and the collected solid is washed using
methanol, then dried in a vacuum oven at about 50°C to provide a compound of Formula
40.

From a homophthalate:

20 A solution of a mercaptobenzonitrile of Formula 39 (about 1.0 eq) and a
homophthalate of Formula 20 (about 2.0 eq) in a suitable solvent such as acetonitrile
under inert atmosphere is warmed with stirring until all reactants are in solution. A
suitable base such as triethylamine (about 1 to about 5 eq) is added and the reaction is
allowed to stir at about 90°C for about 72 hours, then cooled to room temperature. The

25  reaction mixture is filtered, and the collected solid is washed using methanol, then dried

in a vacuum oven at about 50°C to provide a compound of Formula 49.
Scheme 10 below illustrates a method useful for making the Isoquinoline

Derivatives of Formula (I) where X is -N(SO,Y)- and RI-R’ and Y are as defined above

30  for the Isoquinoline Derivatives of Formula (I).
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15 equi val ent of a conpound of Fornula 39. In another enbodi nent, about 3 to
about 7 equival ents of base are used per about | equivalent of a conpound
of Formula 39. In a yet another enbodi nent, about 5 to about 6 equival ents
of base ar about 1 equival ent of a conpound 20

Sui t abl e b§§§§® /g){rgﬁ{}se in the nethod of Schene 9 are orgfacgﬁf:éa(gﬂgggsgigsuch as
triethylam ne, diisopropylam ne, diisopropylethylam ne, pyridine, |utidine
and i m dazole; and inorganic bases Shemed® al kali netal carbonates,

i ncl udi ng sodi um carbonate, potassium carbonate and cesium carbonate. In
one enbodi nent, the base is potassium carbonate. 25 In another enbodinent,
the base is triethylam ne. The nethodref Schenme 9 can be carried out in the
presence of a solvent, such as acetgAitR11e, methylene chloride,

chl oroform THF, DMF, DWVBSO ethyl ac g acetone, benzene, diethyl ether,
water or mxtures thereof. |nvope—dibddifrent, the solvent is DMF. 30 In
anot her enbodi nment , Rthe solvent is acétonitrile. Rh Bhe enbodi ment, the

met hod of SchenB 9 &s GHsed out for @ tine &f hour to about 120
hours. In another podickieyat, the—methed—of Sch CN: c:ﬁsrled out for a
tinme of about B2 Wourg to aBout OGathours. - 4%2W : 712

PCT/ US2004/ 005849 R'n Bret anot her enbodi ment, therhet @ 8¢heme 9 is
carried out for lhma of about 60 hours to abo b@’o ho#r I n one

enbodi ment, the rret od of Schene 9 is carried out 5t aRtgemﬁ’érature of about
0C to about 200C. 5 In another enbodi nent, the g mel?m%ge@g 9 is carried
out at a tenperature of about 25C to about 150 Ofmﬁ;pmwheje anot her

enbodi ment, the method of Scheme 9 is carried oyiodh. @ t enperature of about
50C to about 100C. General Procedure for the Preparatl on Conpounds of
Formula 40 10 From a honopht hal i ¢ anhydri de:

5

Isoquinoiine Derivatives of Formula (T) where X is -N(SO,Y)- can be mude using
a one pot coupling/cyclization process by reacting a bromo intermediate of formula 41
with an aromatic nitrile of formula 42 in the presence of sodium hydride. The
intermediates of formulas 41 and 42 can be made from commercially available starting

10 materials using techniques well known to those skilled in the art of organic synthesis.

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 Isoquinoline Derivatives and demonstrate their usefulness for

) 15 treating or preventing an inflammatory disease or reperfusion disease.

5. EXAMPLES
Example 1: Preparation of Illustrative Isoquinoline Derivatives

a) General Methods

20 Proton NMR spectra were obtained using a Varian 300 MHz spectrophotometer
and chemical shift values (&) 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
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A solution of a mercaptobenzonitrile of Fornula 39 (about 1.0 eq) and a
honmopht hal i ¢ anhydride of Formula 1la (about 2.0 eq) in a suitable sol vent
such as acetonitrile under inert atnosphere is warmed with stirring until
all reactan J solution. A suitable base such as I 1 (about
1 to about tg%eq 0?/lm'g?lazdded and the 15 reaction is all omedtptbgﬁjg??ﬂf@ggtsgbzbout
90C for about 72 hours, then cooled to room tenperature. The reaction

m xture is dhitateried] orathel bisieofCHI Neilt aad M®htd. i s washed using nethanol, then
dried in a vacuum oven at about 50C to provide a conpound of Formula 40.
From a honzophthal ate: 20 A solution of a nercaptobenzonitrile of Fornula 39
(about 1.0 ®¥q) dhdparationwbpjotdihydatoes,bf-diketoril B-i@denpilh2ulis@quinadine h a

sui tabl e sol vent such as acetonitrile under inert atnosphere is warnmed with
stirring until all reactants are in solfition. A suitable base such as
triethylamne (about 1 to about 5 eq) ijs added and the reaction is allowed
to stir at about 90C for about QU hen cool ed to roomtenperature.
The 25 reaction mxture is filtg and tihe coll ected solid is washed using
met hanol, then dried in a vacut 8 bout 50C to provide a compound of
Forrmul a 40. Schene 10 below il lus Bi-hed useful for making the

| soqui noline Derivatives of Formula (I 4 is -N(SQ2Y)- and R -R9 and
Y are as defined above 30 for the |sogHi nrivatives of Formula (1).
-49 WD 20041078712 PCT/ US2004/ 005849 oSchemeN#6~R6 NC. R7 e N R4 YO2S 'H
Ra RRa R5 R3 NN COOCH3 42 R3 2 COOCH3 NH Rs R RL Br NaH, THF R2 Rl N R7 41
Y02S R9 R3 Isoquinoline Derivatives of Formula (1) where X is

) 5 A stirred suspension of 1 (55 g, 0.22 mol) in NH3/MeOH (7.0 N, 700 mL) was
refluxed for 24 h. The reaction mixture was then allowed to cool to room temperature
and was filtered and washed with MeOH to provide 46 g of the orange colored above-
titled product in 84 % yield. '"H NMR (DMSO-dg): 8 7.48-7.61 (m, 4H), 7.80-7.88 (m,
1H), 7.86 (d, /= 8.7 Hz, 1H), 8.22 (d, J = 8.4 Hz, 1H), 8.44 (d, /= 7.5 Hz, 1H), 13.05 (s,

10 1H); °C NMR (DMSO-Dg): § 106.33, 121.63, 122.94, 123.27, 124.80, 128.45, 132.17,
133.60, 134.03, 134.68, 134.¢8, 134.81, 137.09, 156.41, 163.76,190.57; MS (ES"): m/z
246.2 (M-1); Ana}. Caled for C;gHoNO,: C, 77.72; H, 3.67; N, 5.67; Found: C. 77.54;
H, 3.69, N, 5.69.

c) Preparation of () 11-hydroxy-5,6-dihydro-5-oxo-11H-indeno[1,2-

15 cJisoquinoline (3a):
9@
H
3a
To a stirred suspension of 2 (2.5 g, 0.01 mol) in EtOH (25 mL) was added NaBHy
(3.75 g, 0.1 mol) at room temperature in small portions over 30 min. The reaction

20  mixture was stirred for an additional 2 h and then cooled to 0°C. It was then triturated

with 10 % HC1 (10 % soln.). The resulting solid precipitated was filtered and washed
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N(SQ2Y) 5 Isoquinoiine Derivatives of Formula (1) where X is -N(S02Y)- can
be made using a one pot coupling/cyclization process by reacting a brono
intermediate of formula 41 wth an aromatic nitrile of fornmula 42 in the
presence of s@ashigegpfaygride. The internedi ates of fornul agc4isadidodgsocan be
made fromcommercially available starting 10 materials using techniques well
known to those skilled in the art of organic synthesis. The invention is
further descwittbeater andt ¥MeOHab Ipeowii deBacR 48P 222, %hiFE hMR (ABESQ-HgYi © 5.98@, scope

of the invenii e i i cl ai f ol i exa s j,llustrate
the synt he's{ 3 ngﬁ%’ Ii%érs{)f&dr 25593&1 &ﬁhgﬁ%g%&(ﬁ Qgﬁ}Af\Td;g(daZﬁ%eﬁﬁn]s{%’rg e
their usef ul@gss 7f8oMz, 430! 1228 sNEHR P OINPRMDNISO-RN $ M7 hanmaisal y20digease or
reperfusion disease. 5. EXAMPLES Ex%me 1: Preparation of Illustrative
| soqui nol i nel26ei®i {3x94/d35.6%)1 263/ 12540018 4 2285.A3823n 1 NVIR. 4 pd Er B 9ver e
obt ai ned gusi LR 1 A{l—lgﬂ, t : 1.cal ).fit val ues
(6) are rsl(;polgt@ésg’ ?/ﬁi%a’rjtggggr' m ?P?@H@%gﬁf‘ %Hﬁ@fc&é@rkg%}ﬁpg@m 7732?% TLC
pl at es precobdedN, Wid2h Fouhd:.c@, Hell; 6D 4572845.5and preparati ve TLC was perforned
usi ng precoated at%%g 60A TLC pl.%é@%./[ I i%&g&é{ﬁtﬁs and fi nal

1 C {l Ve
conpounds were -BELHG-PYFIGIET M @Qﬁ@dﬁ #54MERLTEREEHPd on the
basis of 'H dﬁw?oaﬁt_ﬂe (MP1 dayd@oxP) 13{&5}@5@-&?&7&'@‘5_—0){0-1lH-indeﬁo[l,2—C]isoquinoline
5, 6-di hydro-5, 11-di ket 0o- 11H-1i ndenog1 , 2-C]i so%nol i ne (2%1: 0 eNH_ 02 5 A
stirred suspébsingri=yt I-hyqrery-41-(mpthoxymbenylrSitinysers-gxe- b Heindeael 12) was
refl uxe or: N I i xture was then allowed to cool to room
terrpera'(tj]ud;e lsﬁﬁu \}\%%P%)H%gef%rg&gendg‘ washed with MeOH to provide 46 g of the
orange col ored above,- titled product in 84 %yield. iHNW (DVSO d6): S

7,48-7)61 () 4H)prefaBRioh 381 blbstitddeh 5 ﬁzdi%gdx(ﬁs- to11H-ihdbBo1 2D . 8.22 (d, J
= 8.4 H, 1H), 8. = 4 b Hz, THj, 13.05 (s, 10 114): 13C NMR
(DI MVBO- DG)ESS 10%%%‘2, " 'i’le.sé?f'é’izz. 94,H5 123. 27, §24. 80, 12%3.45, 132. 17,
¢]
o]
ﬂ X NH

/1, 4b 5a-¢

5a: R =NMe;

5b: R=NEt

5c: R =-piperidine-1-yl

5d: R =-N-methyl-piperazin-4-yl

5e: R =-morpholin-1-yl

To a stirred suspension of 3a (0.5 g, 2 mmol) in pyridine (10 mL) was added
chloroacetyl chloride (0.81 g, 0.006 mol) at 0°C. The reaction mixture was allowed to
15  warm to room temperature and allowed to stir for 24 h. The reaction mixture was then

poured on ice and extracted with BtOAc. 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
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133.60, 134.03, 134.68, 134.(8, 134.81, 137.09, 156.41, 163.76,190.57;, M
(ES-): mz 246.2 (M1); Anal. Calcd for CI6HONO2: C, 77.72; H, 3.67; N,
5.67; Found: C, 77.54; H, 3.69, N, 5.69. c) Preparation of ()

11- hydr oxy- 5, 6-di hydr o- 5- oxo- 11Hi ndeno[ 1, 2- 15 c]isoquinoline (3a): NH HO
H 3a To a wbihdapssrsrspension of 2 (2.5 g, 0.01 nol) in ddrbs200dmossy was
added NaBH4 (3.75 g, 0.1 nol) at roomtenperature in small portions over 30

nun. The reaction 20 m xture was stirred for an additional 2 h_and then
cool ed to O@oued opdee, epdireated with 40 EHCHT heveuting mpytue pos shegdiasifipd using

5 LG R PR O L gnoed o RSB
( DVBO- d6) : S‘prdﬁdxﬁBSe( ,HNMR GDMSBZDG)l 612.31 %, BH), (5doog; &1)7 78,7, 454)m 3H)33 17 89

(1210 Ell\_/DR (D|vr§ 851'2373 8“3; 2, Zz95 @ds; 58%18"12112@ géo 7 7247 §é{Z 112%'%% éz&s G 2’1%2) 34,

VB (ES ) > miaoBo L R © aak (RR0cH0; SR Gl sz oAl 121 S, O

5.62. Found 12627 7126084, 1B7.68,. 128,64 N 338125 836. 5, i#t4.45,| 3. SByMSe(ﬁSf) mgz 2772t h McMl
and m MO %bﬁ’il\e{? respectively, conpounds () 1
| - hydr oxy-| 1( hyI 5, 6-di hydr o- 5- oxo- 11H i ndeno[ 1, 2-c] i soqui nol i ne (3b)

and () I1- hydroxyrhkeIfol(o’&mﬂgmagsmh@wfe)m% Perfidiysireadim@xa-ad dbbvendienol 1, 2c] 10
i soqui noline (3c) were prepare Preparation of 11-substituted

5, 6- di hydr o- %@bﬂmmwmw&m[NLn@ﬂlygalpeg@qmaﬁém%sohesamfen‘@ﬁo G NH H R
10  diethylamino-5,6-dihydro-5-oxo-11H-indeno[1,2-c}isoquinoline (5b), (+) 11-piperizin-

5,6-dihydro-5-0x0-11H-indeno[1,2-c]isoquinoline (5c), () 11-(N-methylpiperazin)-5,6-
dihydro-5-oxo-11H-indeno(1,2-clisoquinoline (5d), and (%) 11-morpholino-5,6-dihydro-

5-0x0-11H-indeno[1,2-c]isoquinoline (5e).

e) Preparation of () 11-morpholino-5,6-dihydro-5-oxo-11H-indeno[1,2-
15 clisoquinoline (5e):

To a stirred suspension of 3a (0.6 g, 2.4 mmol) in trifluoroacetic acid (5 mL) was
added phosphorus tribromide (1.0 M soln. in CH,Cl,, 3 mL) at room temperature, and the
reaction mixture was stirred for 8 h. The reaction mixture was poured on ice and the
resulting solid was filtered to provide bromo compound 4b (0.61 g, 76 %). ‘H NMR

20  (DMSO-dg): 6 7.35-7.50 (m, 3H), 7.61 (d, /= 6.6 Hz, 1H), 7.73 -7.82 (m, 2H), 7.94 (d, J
= 6.6 Hz, 1H), 8.23 (d, J = 7.8 Hz, 1H, 12.41 (s, 1H); ®NMR (DMSO-dg): § 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.

-53 -



Fii Cl 4b 5a-e 5a: R=NMe2 5b: R = NEt2 5c: R = -piperidine-1-yl 5d: R =

- N- et hyl - pi perazi n-4-yl b5e: = -norpholin-1-yl To a stirred suspension of
3a (0.5 g, 2 mol) in pyridine (10 nL) was added chioroacetyl chloride
(0.81 g, 0. QQF0PlAs3t OC. The reaction mxture was al | opggykfosdeasar mto
roomterrperature and‘ allowed to stir for 24 h. The reaction m xture was then
poured on ice and extracted with Et OAc. The organic | ayer was separ at ed,
dried and concefomaowd 4bo(Opy Hwieuspendhe io &bt (Id mb) andiratedieigh excesst ed

further with i and stjrred a m_t.enpes The
reacti on ni Xtur crLo me@ O@r; %)%Woﬂ%n?e’gmf i“‘gs%ﬁ‘&ﬁ‘/a@d%iﬂégkg% r%?)%lﬁ%led on
ice, and tredtteft wistgoud oWt land bigutedwith tihpigaceiaet (40 enlyaThe oegenivdaydrived usi ng
sat urat ed aqueous  NaHCO3 and the resul t| ng, solid was filtered toQ%ovkde t he

desired pr &th3tatedznd exipqpdRn VST Y 7 spiib) ﬁfa(qgeo%ﬁ{)yﬁ B/apghepdast

7.28-7.43 ('szﬁ (gkﬂlaH Q Q@d&m?gﬁu g séih 1e&pﬁ§ce¢§ QJas]fll'ter@d %nd'@me rowdel0 (d, J
= 7.8 He, ¢ Hz, 5 1H) 1H) VR ( DVSO- D6) :
8 68. 09, 11601260unﬂi$@((526 g,']ﬂ%58 HM&MMSO]:% 52 56](264H4,34QGD6‘8'D 198. 64,
133. 02, 136.2

corrpounds wésr’ Z,H%t ﬁ?@ﬁég %@8 )ﬁS I\/Eg\éflfslr%“)zlggééga(bzoie }gﬁwﬁ}lﬁ[ 80%;? rqrilll rlElrn()\rll\lleng

pi peri di ne, oih Nyt DIEBerCAR h@hw@ 6712 BLE 1] M8l20; 11()6011 - 10
di et hyl ami noH% 6 2*3?/(1; g?o g 0XO0- @%ﬂfl n(fzno 1, 2-¢c]isoquinoline (5bY,

11- pi peri zi 1264B- ldﬁlﬁydfi’@-ﬂ- ox@41, ﬂﬂ?ﬂﬁ,d@ﬁdpll%—?ﬁ} 13D 166|3|0né35(%c)40 3(5)

| - (N- et hyl 5, 6- di hydro-5-oxo-11Hindeno[ 1, 2-c]isoquinoline (5d),
and () @ nﬁ?‘%ﬁ%%]%:}ig%S 6-di hydro- 5-oxo-11Hindeno[1, 2-c]isoquinoline (5e).
e) Preparation of (t)11-norpholino-5,6-dihydro-5-0xo0-11Hindeno[1,2- 15

¢] i soqui nol If)ne (ﬁl?gﬁargtign of 5,6-dihydro-5-0x0-11H-indeno[1,2-clisoquinoline (6):
o

(X
/

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

6

15 wifluoroacetic acid (10 mL) was added at room temperature triethylsilane (0.812 g, 7
mimol) 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,O and EtOAc to provide the above-titled compound 6-(0.285
g, 87 %). "H NMR (DMSO-Dg): 83.89 (s, 2H), 7.30 -7.47 (m, 3H), 7.59 (d, J = 6.9 Hz,

20 1H),7.72-7.74 (m, 2H), 7.98 (d, /= 7.8 Hz, 1H), 8.23 (d, /= 8.4 Hz, 1H), 12.31 (s, 1H);
C NMR(DMSO-de): 8 33.51, 116.50, 120.19, 124.01, 125.51, 125.55, 126.42, 127.50,
127.68, 128.56, 133.45, 136.39, 137.53, 140.18, 143.80, 163.46; MS (ES): m/z 232.1
(M-1); Anal. Calcd for C;gH;;NO: C, 82.38; H, 4.75; N, 6.00. Found: C, 81.79; H,
4.45, N, 5.99.

25 Method Il: 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
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NHNH Br NHO HO 5e To a stirred suspension of 3a (0.6 g, 2.4 nmol) in
trifluoroacetic acid (5 nm.) was added phosphorus tribromde (1.0 Msoln. in
CH2C12, 3 nmL) at roomtenperature, and the reaction mxture was stirred for
8 h. The re j OD.-Ji.5t ure was poured on ice and the res i ¢d was
filtered toa’g}r%)gp(gg]l%r ono conpound 4b (0.61 g, 76 9. lHbe*\/lggg)gﬁgug\gO d6): 8
7.35-7.50 (m 3H), 7.61 (d, J=6.6 Hz, 1H), 7.73 -7.82 (m 2H), 7.94 (d, J

= 6.6 Hz, 1Hpnit@e@esifgiTLQ<elder8 - Bi%p MadH/CRLAILR).(‘The repfjtionBINRE (BYSOWHE) : 6

52.06, 79.35 14. 43, 120.5 123.58, 125, 27 50, .1 68, .128 55,

125, 86, ' 120nEed Qi reterywiied Vi oPiond SRgipl oo D, SO AR ke % 05,
2004/ 0787 12y d2%ud 1d 1530104 (2084 it éDeapepontd B3 Dg,B8Ip), wats6 sipealdiac were MeOH (110
m.) and treated wth excess norpholine %about 5,0, eaghl at rotgéﬁ%enperature
and st i rr edidgntigghtothess ot 8 spupleied comaprupd §rihat piag ppleinegysing O nice, and
diluted with ethyl acetate (40 nmL). The organic |ayer was separated and
extracted in dil, HCl (10 % soln.), the aqueous_|ayer s, th basified with
5 sat. af. BhaHodBreRAErtoRef dechionosilionydPiodipy Br%Pii‘%'iéaﬂ%‘i@“Pﬁ&'ered and
dried to provideclisegwinelingl(73e (0.46 g, 90 %. 'H NVR (DMBO-d6): S 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); 13C NWR
(DVBO-D6): S 49.36, 67.62, 68.11, 115420, 120.60, 124.47, 125.84, 126. 34,
126.41, 127.76, 128.30, 128.72 309, ~136. 30, 136.96, 140. 35, 10 144. 44,
163.67. f) Preparation of 5, 6- !
(6): O NN6 Mthod I: To a = d_set\ytion of the al cohol 3a (0.35 g,
1.4 mml) in 15 trifluoroacetic acid s added at room tenperature
triethylsilane (0.812 g, 7 mmol) and f hon m xture was stirred for

7

Compound 6 (40 g, 0.17 mol) was added in small portions to chlorosulfonic acid

10 (112 mL, 1.71 mol) at 0°C and the reaction mixture was allowed to warm to room |

temperature and allowed to stir for 2 h. The reaction mixture was slowly poured on ice

and the resulting yellow solid was filtered, washed thoroughly with water and EtOAc and

dried in vacuo to provide the above-titled product 7 (52 g, 92 %). 'H NMR (DMSO-dg):

33.91 (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,
15 1H),7.90 (d, J=7.5 Hz, IH), 8.23 (d, /= 7.8 Hz, 1H), Anal. Calcd. for C;¢H2CINO,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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filtered and washed with H20 and Et OAc to provide the above-titled conpound
6(0.285 g, 87 %9. "H NWR (DVMSO-D6): S 3.89 (s, 2H), 7.30 -7.47 (m 3H),
7.59 (d, J=6.9 Hz, 20 1H), 7.72 -7.74 (m 2H), 7.98 (d, J= 7.8 Hz, 1H)),
8.23 (d, 12.31 (s, 1H); 13C NVR(DVBO d6y¢

633. 51, 116_’3%@46%375}124 01, 125. 51, 125. 55, 126. 42, 127.2%)(,:T/U§L220%4./%)§?49128 56,
133.45, 136.39, 137.53, 140.18, 143.80, 163, 46; VB (ES): mz 232.1 (M1);
Anal . Cal cdh)f or REEHMBINGOf G:suBhoBSmide detivatyesnf S@-didydrofmao-18H-81. 79; H,
4.45, N, 5.99. ZIbdéve{li®dliddquibolinessBamfled suspension of 2 (40 g, 0.16 nol) in
trifluoroacetic acid (2.5 L) was added triethylsilane (94 g, 0.8 nol) in
smal | portions at roomtenperature and the reaction mxture was stirred for
96 h, during which time the reaction progress was -54 WD 2004/ 078712

PCT/ US2004/ 005849 noni tored usi (eluent - 5 % MOH CH2C12). The
reaction mxture was slowy p fil tered washed wi th copious
anounts of H20O and MeCH and d vacuo to provi de t he above-titled
conmpound 6 (33.1 g, 88 %, who > data were identical to those of a
sanpl e of conmpound 6 that was obtai neq Nethod |I. 5 g) Preparation of
9-chl or osul fonyl -5, 6-di hydr o-5-o0x0-1 1 ,2- c]isoquinoline (7): O NN
so2cl 7 Conpound 6 (40 g, 0.17 nol) was added/in small portions to

was allowed to warmto room~ tenperature and a#fowed to stir for 2 h. The
reaction m xture was slowy poured on ice ang%h\e resulting yell ow solid

was filtered, washed thoroughly with water and Et®Ac and dried in vacuo to
provi de the above-titl ed product 7 (52 g, 92 %9, '"H NWVR (DMSO-d6): 8 3.91
(s, 2M), 7.43 -7.48 (in, IH), 7.60 (d f’il 7.2 Hz, 1H), 7.74 -7.76 (m 2H),
7.79 (s, 15 1H), 7.90 (d, J = 7.5 Hz, 111), 8.23 (d, J = 7.8 Hz, 1H), Anal.
Cal cd. for CleH32GLNMsazineGy 54. 94; H, 3.46; N rdudbrNweynd: C, 55.28; H,

3.43, N, 3. 68}3- g(gﬁfgaﬁig'sﬁ;i’;z% !3//!'95 -55 WD 2004y W F‘fg’,‘T/ uUS20041005849

R=imidazole-1-yl R=-NHC(NH)NH;

a9

e, R=L-prolinol u. R=-NH[4-(1,2,4-triazole)]

f.  R=morpholine-4-y) v. R=-NH[4-(N-morpholine)phenyl]
g. R=NHCHRCH:NMe;, w. R=-NHCH,CHz(4-N-benzylpiperidine)
h. R=NHCH,CH,-piperidine-1-yl X. RA=-NHCH2CHa(2-thienyl)

i.  R=NHCHzCH,N-(pyridine-2-yi) y. R=-NH[1-(4-azabenzimldazole)}

] R=NHCH,CHz-morpholine-4-y} z. R=-NH[1-(4-(2’-pyridyl)piperazine)]
k. R=NHCH,CH,-(2-N-Me-tetrahydropyrrolidine-1- aa. R=-NHCH,CH,N[CH,CH.0OH]»

yiy ab. R=-NH[1-(4-benzlpiperazine))

I, R=NHCH;CH,CH,-morpholine-4-yt ac. R=-NH,

m. R=NHCH,CH,CH,-(tetrahydropyrrolidine-1-yl) ad. R=-NHCH.CH2Ph

n.  R=NHCHCHCH,-imidazole-1-y! ae. R=-NHCH,CH(4-OMe(phenyl)]

0. R=NHCH,CH,CH.-(4-methylpiperazine-1-yl) af. B=-NHC(O)(N-morpholine)

p. R=N(CH20H2NE‘[2)2

Method I: To a stirred suspension of 3-(4-morpholino)-1-propylamine (17.28 g,

5  0.12 mol) in EtOAc was added sat. aq. NaHCOj3 (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 24 h; 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 compound 8l as a free base (2.33 g, 44 %). '‘H

10 NMR(DMSO-dg): 6 1.47-1.52 (m, 2H), 2.16-2.21 (m, 4H), 2.47-2.48 (m, 2H), 3.44-3.48
(m, 2H), 3.23 (m, 4H), 4.02 (s, 2H), 7.49 -7.58 (m,1H), 7.78-7.82 (m, 3H), 7.97 (s, 1H),
8.14 (d, J=17.8 Hz, 1H), 8.26 (d, /= 7.8 Hz, 1H), 9.59 (s, 1H), 12.42 (s, 1H).
The free bases of 8d, 8g, 8h, §j, 81, Sm-8r were also prepared by Method I, but
substituting 3-(4-morpholino)-1-propylamine with imidazole, 2-dimethylamino-
15  ethylamine, 2-(N-piperidinyl)-ethylamine, 2-(N-morpholinyl)-ethylamine,
3-(N-morpholinyl)propylamine, 3-(N-tetrahydropyrrolidinyl)-propylamine,
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h) Preparation of 9-sul phonam do derivatives of 5, 6-di hydro-5-o0xo0-11H
I ndeno[ 1, 2-c]isoquinolines (8a-af): 0 NHQ-O OR Sa-af a.
R=4- Met hyl - pi perazina-1-yl q. R N(CH2CH2NMe2)2 b.

R=4- CHZC@&(P&BE&%;} ne 1- y| r. R=- N( CHZCHZO'DZ C. ~ PCT/US2004/005849
R=4- CH2C02 |pera2| na-1-yl s. R=-NHCH CH2CN d. R=i m dazole-I-yl t.

R=- NHC( NH) NH2 e. rolinol u. R=-NH 4-(1,2,4-triazole)j f
R=nor phot i né&=(- lgﬂllda@iOlygﬂmlﬂm@NWr(ﬁﬁmthH@P%@ﬁij@qul?ARHCHZCHZNI\/EZ W.

R=- NHCH2 CH2 —M;j%ﬁ]gal)?

R=- NHCJ—lZCJ—lZ{EHA@ d%‘aﬂéﬁlﬁw&&%}@é (I(\iﬁp ri |neetlﬂwﬁjﬁ:ﬂns%dhl w "

R=- NH[ 1- ( 4- hy&beyrediyhladamoieapdctively. R-NHCHZCHZ nmor photi ne-4-4; z,

R=-NH[ 1- (4-(2' - i.dyl.) pi

NN G- (- 1 BB RS & F ST b onaithat 1 merphelinR i PORYBRIS 625881 2 y1)
ab. R= N5 lif dubEnzion pey vl aaaéd7<119sotglﬁ+3@ﬁ&ﬁb@@w e rptidgnaixdury vagCc. R=NH2
M R=NHCH2CH2CH2- (t et rahydropyrrolidine-1-yl) ad. R=-NHCH2CH2Ph n.

R=NHCH2 CHe CREITqc Pt & sineiest -Spbsegeent = triqtilgreig [ Hmbheep pdélegliang thegeaction
R=NHCH2 CHe Cizy Zr)(u‘é »g%ts A @f&%%t Aot ggra’a}w K’fteNﬂ’g(tQ%xé flePReRAl W) P

R=N( CH2 CH2 NEt To a stirréd suspension o
3- (4- nor phobolmyedlan@mpigddamtmwﬂ?&zso@]mL) 5n®t1@2ru¢blsy>hd proBt@apngiageditided

Compound 7 ¢A5ego a0 2 Ty i s Bl B R0 R4 Bl 03FAOC S oo

t enper atigr e for Boeniheat fileted W MldbtE Wi, Slthbrrésadlnfgtiﬂte%kélwai Whﬂ&ﬂ@dthand vvas hed
with H20, EtQAc and MeOH refluxed in MeOH fo n: filtered while still

warm and WESHE Rk W@ml‘i‘f‘o‘hﬁﬁ%ﬁ@?@@lqgé?ﬁ&é@%ﬁ)fl@lbaé%o%glf(llééo Baxe%)-2. 33 g,
44 9% .y 'H 10 NVR 7-2.48
1010 ARl 4, et g
7.78-7. 82 (Af4-@kipholin®7l-propylatdjne with about an equivalent amount of imidazole,

2-dimethylamino-ethylamine, 2-(N-piperidinyl)-ethylamine,

15 2-(N-morpholinyl)-ethylamine, 3(N-morpholinyl)-propylamine,
3-(V-tetrahydropyrrolidinyl)-propylamine, 3-(V-imidazolyl)propylamine, 3-(N-(4-
methylpiperazinyl) propylamine, di-(2-(diethylamino)-ethyl)amine,
di(2-(dimethylamino)-ethyl)amine and di-(2-hydroxyethyl)amine, respectively.

k) Preparation of the mesylate salt of 81:

20 Free base 81 (1.0g) was added to methanesulfonic acid (10 mL) at 0°C and the

resulting mixture was allowed to warm to room temperature and then stirred for 2 h. The
| reaction mixture was then poured into cold MeOH (100 mL, 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 (100 mL), filtered and lyophilized to provide the

25  methanesulfonate monohydrate salt 81. (1.020 g, 84 %). '"H NMR (DMSO-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, J = 12.3 Hz,
2H), 3.61 (t, /= 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), 7.99 (d, J = 0.9 Hz, 1H), 8.15 (d, /= 8.4 Hz, 1H), 8.25 (d, J = 8.4 Hz,
1H), 9.59 (s, 1H), 12.42 (s, 1H); °C NMR (DMSO-ds): §24.27, 33.86, 51.89, 54.51,

30 64.02, 119.70, 120.39, 123.53, 126.09, 126.45, 128.63, 133.66, 135.80, 138.71, 141.21,
144.57, 163.29; Anal. Calcd for Co4H31N304S,: C, 52.06; H, 5.46; N, 7.59, Karl-Fisher,
3.36. Found: C, 51.85; H, 5.35, N, 7.30, Karl-Fisher, 4.32.
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8.14 (d, J = 7.8 Hz, 1H), 8.26 (d, J= 7.8 Hz, 1H), 9.59 (s, 1H), 12.42 (s,
1H). The free bases of 3d, 8g, 3h, 8j, 31, 8m8r were also prepared by
Met hod |, but substituting 3-(4-norpholino)-1-propylamne with imdazole,
2-di met hyl aggpaodersshhy! am ne, 2- (N-pi peri di nyl) - et hyl amppsys2004/005849

2- (N-nor phol 1 nyl')-ethyl arni ne, 3-(N-nol pholinyl) propyl am ne,
3-(N-tetrahydropyrrolidinyl)-propylamne, -56 WO 2004/078712

PCT/ US2004/ 005848imiBslg NHCh IS0 IGH O pydt awricings acid salts of 81 were prepared by

3(N- (4- et hyl pi.ner azi nyl ) - propyl.am.ne L-(2- (d].e ] m ne,

di - (2(di met %“ﬁtgﬁﬁ?g&e%@ﬁ?‘ﬁ%ﬁgWétﬁé‘b%‘ftfij(‘fg‘%ﬁ{‘}grr“o%% %ig%}ﬁébx 2l
respectivel CH;0PORD&espéctivdlg. a stirred suspensi on of

3- (4-nor phol i no)-1-propylamne (4.250 g) 5 in CH2Ch (100 nlL) was added 7
(1.950 g, 5.89 Mol ) and the resulting m xture was stirred for 5 m nutes.
Subsequent | 1), trPsadpayitdon ¢fes,4-dibytyo-Baso-ddHeigdems] 1 2hdisogaadiimn(13aj xt ure was
stirred for 24 h at roomtenperature. After this tinme the precipitate was
col l ected and washed with MeOH (2 xI QO%) and the crude solid product
transferred to a round bottom fl ask. is material was diluted with MeOH
(200 m.), heated to reflux 10 fg U, and filtered while still warm The
resulting filtercake was washe MeONpG200 nl) to provide the desired
product as the free base of 56 %9. The free bases of conpounds
8a-r were prepared using Mt stituting

3(4- nor phol i no) - 1- propyl am ne™~wj equi val ent anmount of i m dazol e,
2- di met hyl am no- et hyl am ne, 2-( i i S am ne, 15

2- (N-nor phol i nyl) - et hyl am ne, 3(N-nor phq
3- (N-tiet rahydropyrrolidinyl)-propyl am nes—s
3-(N-(4- nethyl pi perazinyl) propylarnine, di- i £t hyl am no) - et hyl ) am ne,
di (2- (di et hyl am no) - et hyl ) am ne and di - (2- hyd t hyl )am ne, respectively.
k) Preparation of the nesylate salt of §3; 20 Free base 81 (1.C0g) was added

to nmethanesulfonic acid (10 nL) at OC and the resulting m xture was allowed
to warmto room Tegpeluter phampphtabnadyirded2f org, 2.0mmphdn agesenitrilof Smi xt ur e

was then po [ 0 X - . : _
precipitat eg{ ng‘ialE 3&(\5/’%1?#;{1]\1 {}%?gg,(bk\g/\}g]g E?('le%lg ém‘&‘ﬁ’}?g%g@%ﬁ‘)%)é% grrni“{eeggi n

vacuo. The wmd)i @He smabiich wassstitieé nndbr ol anedsphareviat@im (ehipBravdsy forf30l t ered and
lg?logzl !)/516 e?ﬁ%xrow%r, gixéﬁ : fé%d ict&gr)%pg gy%?éyg&%%%%!ﬁg g}l;]gémeed. he rllga%{igrtl reni)agll'etwa%]fhen( 1.020

heated at reflux for 18 h and the resulting white precipitate was filtered, washed using

acetonitrile (3 x 8 mL) and dried under vacuum to provide Compound 13a as a white
crystalline solid. Yield = 150 mg (32 %).

m) Preparation of o-Bromodimethylhomophthalate (20a)

15 Dimethylhomophthalate (19a) (83.1 g) was dissolved in dichloromethane (2 L)
and N-bromosuccinimide (121 g, 1.7 eq) was added. The resulting suspension was
irradiated for 18 h with a 500 Watt quartz-halogen lamp, which brought the reaction
mixture to reflux. The reaction mixture was then washed sequentially with saturated
aqueous sodium bicarbonate (4 L), saturated aqueous sodium bisulfite (2 L), and saturated

20 aqueous sodium chloride (2 L). The organic phase was dried using sodium sulfate with a
small amount of silica added to remove polar impurities. The organic phase was filtered
and concentrated in vacuo to provide Compound 20a as a dark orange oil. Yield = 120.3
g (100 %).

-58-



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), 7.49 755(m1H) 76-7.84 (m 3H), 7.99 (d, J = 0.9 Hz, 1H),
8. 15 (d. J 825 (d, J=84H, 1H, 9.5 2.42 (s,
1H: 13C NNE{V&B?/‘%%%H% S 24. 27 33.86, 51.89 54 " 1 3%C%’?ijszo°§m°fﬁ% 70,
120,39, 123. 53 126. 09 126. 45, 128.63. 133.66, 135.80, 138.71, 141.21,
144.57. 1631)29: PhepdratiGalof 8-MethoGRaHRINS@IEIZa-RnzbRI06o ek 5-Gned@2aN, 7. 50,
Karl - Fisher, 3.36. Found: C, 51.85; H, 5.35, N, 7.30, Karl-Fisher, 4.32.
257 WD 2004/ 078 74BroROTihSR0AMOREEASe (20an( I if gyand AdiydrasSh4, CH3OOOH, and

succi ni ¢ aci 1S ts of r repared by .substituting net nic acid
wi t h about 18 h?%gpléﬂ]tgej(g\ref%%tﬂgg‘ﬁ ﬁ@weﬁé%%ﬁ%ﬁ%j @L%&jq a@ g%rgfg |8vel y. 1)
Prepar at i onmpf, ﬁle@xﬂﬁxﬂhﬁé@é%mnt)@q)l@khhﬁdmeﬂ &mc?th@léa%ﬁé]tUWBQhetalﬂ@l {t3gax 0 NH
1/ \ 5 13a To a_solution of honophthalic anhydride (324 q’% O mol) in

acet oni tr i Ifar 48 under ynegiasmasnhers, e geMetberom tyhRsHitaE- (Thg Teaggon Eﬁﬁuﬁam)l 1.0
eq) and trigihyhaiie s(aﬁnatgérzod@g%w&%ﬁéta% M@farmtthg [e%@ln\‘f\lg %)ehﬂ@l{ {vas

at mosphere at roomtenperature r 30 10 mnutes time a yello
precipitat allapfp@ammfoﬂmm anéacs then HteseduTbe fittercalteemas \h@hc@@bqa@ntraélfvlvmb for 18

h and the r rec f red, wash

acetonitri Igﬁkﬂ@élx(ag gﬁt’?]t‘)aﬁ% @%&adh(ﬁ)e&{is%cdu% f I(S)mpe}h (?\I}F((Jﬁp I&gffﬁoundwfsa as a
white cryshalvatuign s@hni 8 5090 &réhree dHO tdPro(ide Cinpotild P2epadnavhitisolifl.

a- Br onodi net h?/I honopht hal ate (20a) 15 D net hyl honopht hal ate (19a) (83.1 Q)
was di skbl vERIGT0-8f 887 Bnet hane (2 L) and N-bronosuccinimde (121 g, 1.7
eq) was added. The resulting suspension vvas irradiated for 18 h with a 500
Watt quartz-hal Qqgen | anp, which braught reacti m Xt ef l ux. The
reacti on ni%tur r\ﬁﬁ%ralt’ﬁgr?fﬁéél‘fg&x%é ?’faa “B7A-REY ?‘QQPBY‘%‘( ane?%e ous sodi um

bi carbonate (4 atu eou m bi uI fite and. sat ur at ed
20 aqueous sodi m 05}1'62}9 ](QX il e“&?@ Eh Qg%(%éé 5@&‘8*‘ PF% sodi um

sul fate W tddim an ice bath, and boron tribromide (1 M in methylene chloride, 95 mL, 95 mmol, 5

7
1
7.

eq) added in a steady stream under nitrogen. The reaction was heated at reflux under

15  1inert atmosphere for two hours, then cooled to room temperature and poured into water
(150 mL). The resulting suspension was allowed to stir for 1 h, filtered, and the solids
were washed with water (2 x 200 mL). The solids were then diluted with 5 N sodium
hydroxide (600 mL) using heating. The resulting solution was cooled to 0°C using an ice
bath and the solution was acidified to pH 1 using conc. HCl. The resulting precipitate

20 was vacuum filtered, and the solids washed sequentially with water (3 x 300 mL) and
d’iethyl ether (300 mL) then dried overnight using a vacuum oven at 50°C to provide
Compound 23a as a gray solid. Yield 4.74 g (100 %).

p) Preparation of 3-Nitroso-2-Phenyindole (28)

A solution of 2-phenylindole (27) (25 gm, 0.129 mol) in acetic acid (250 mL) was
25  cooled to 18°C and a solution of sodium nitrite (8 g, 0.115 mol) in water (10 mL) was
added dropwise while keeping the temperature of the reaction at ca. 20°C. The resulting
reaction was stirred for 30 min at room temperature then diluted with ice water (250 mL).
The reaction mixture was was filtered and the solid was washed with water then
recrystallized using methanol to provide Compound 28. Yield =27.5 gm (96.4 %). ES-
30 MS: 223.22 (M'+1); NMR (DMSO-dg): 8§ 7.0 (m,1H), 7.1 (m, 1H), 7.22 (m, 1H), 7.32
(m, 2H), 7.40 (m, 1H), 7.48 (m, 2H), 7.60 (m,1H).
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smal | amount of silica added to renove polar inpurities. The organi c phase
was filtered and concentrated in vacuo to provide Conpound 20a as a dark
orange oil. Yield = 120.3 g (100 %. -58 WD 2004/078712 PCT/ US2004/ 005849

n) Prepar atwﬁg Rfo71dVet hoxy- 6H 11- oxa- 6- aza- benzo[ a] f | ugsaNIR0MNEsSHL2a)
u- Br onodi net ?hormpht haI ate (20a) (1 16 g) and 2- hydroxy-5 -

met hoxybenzoni tr| | e %{ ’6; vvere di ssol ved by warm ng in
acetonitrilde (6 ‘?ﬂ?}'a‘“’l‘?? Hynaﬁﬁr%wpsh ‘WI’_ 210 eq) vvas then added and the
reacti on was heated at reflux 5 for &g i nert sghere g@ cool ed
to room t enper at BREOIUGAR Of FAFIER- R#’Fﬂld’i‘@le E(Qélﬂnﬁrtoe e inethanohi4e sodi um

bi car bonat %ﬂ%ﬁﬁ’s dHddd QN@oHﬁﬁhﬁﬁ%ﬂﬂé (360 RIS BOB) mo\o@a by%bdhﬁﬁﬁﬁtﬂ&ut@ "(38" f or 2

h, and was then filtered. T |t ercake was washed sequenti al wth
HC1(2 x 50 gir Yhe raaasionras hiehted etzreﬂuxs@r frib) tham &lteied hITbe mi'eit\msnéastlséwrm) t hen
dried i 0 a r nd a as an
o 60 55T, JGHURAEDBl TR o R AR50, BIGKNE TS 78

8- Hydr oxy- 641 %) 0K8-MSA289. bsroxzxcblr 3] NMR(BNSEH-a8ed (23, 1H), 7.1 (m, 1H), 7.22

8- Met hoxy- 6H 11- oxa- 6- aza- benzo[ a] f | uoren-5-one (22a) (5.0 g) was cool ed

usi ng an i ¢ Ba [.324md 2Bdr ot (i 1D oht&ien,ZHM 0% ety | ene chl oride, 95 ni,

95 mol, 5 eq) added in a steady stream under nitrogen. The reaction was
heated at refl ux under. 15 inert atnpsphere for tvvo hours, then cooled to
room t enperat ur Brepation ek Phanyingalest-ethylearbamyte 3|‘He resul ting suspensi on
was allowed to stlr for 1. h, flltered and the solids were washed with

water (2 x 200 ARR.0 “Fhewlutism of3-amine 2theny a2y (\}\A7t§ﬂ857r(}“§6]di“hm hydr oxi de
(600 rrigh U%aaﬂ%%ahmlsa b &/§§Z}Hd5d Hﬁtlﬁtpilﬁﬁlé %Ms%ﬁpﬁoﬂewwbg&hypl ng an ice

bat h and the solution was acidi using co he'resul ting
preci pi t at ehipofomeate Honlim The teactiod waanuow¢tbt0§cr fadd Swasftes avhiidytimatiical |y with

water (3 X égagﬁ rg%\%ftﬁlg%arsgf\l}?l %1@0%518 ang%r%gsfggfgd ttoh:l @859‘5 of fugl}{&r qlh?ht using a

vacuum oven a d 4.74 ¢
(100 9% . p)idBicepaeiatneqd0odl.)3whihed @&t(h -veatd?l(2 arSijnUpbﬁnc( @B)mL) sdlduied omerof

2- phenyl i ndol.e (27 0.129 nol i acetic acid (250 5
Conlet” o St stk ERe ket 5 St AN S HROCE AU 14 D VIREIGOMEP Rt er (10
ML) wasis adgads SLoRMIREhe X ea! B rbeskERpBel OV (SINSOLERGS T gy at ca

20C. The resul ting reaction was stirred mn at roomtenperature then
diluted w t(t3hcé 124t 8H),(7260nmk), 7.1 (m, 1H), 7.22 (n,2H), 7.32 (m, 2H), 7.40(m, 1H),

7.48 (m, 2H), 7.60 (m, 1H).

s) Preparation of 6H,11H-Indolo[3,2-c]Isoquinoline-5-one (31).

A solution of 2-Phenylindole-3-aminoethylcarbamate (30) (1.4 g, 5 mmol) in
20  diphenyl ether (10 ml) was heated at reflux for 4 h, then cooled to room temperature. The
4 reaction mixture was filtered and the solid was washed sequentially using warm hexane
and warm dichloromethane and dried under vacuum to provide Compound 31 as a gray
solid. Yield = 1.6 g (72.7 %). ES-MS: 235.25 (M"+1); NMR (DMSO-dg): 8 7.1 (t, 1H),
7.25 (t, 1H), 7.50 (m, 2H), 7.82 (t, 1H), 8.0 (d, I H), 8.14(d, 1H), 8.32 (t,1 H), 11.7(s, IH),
25  12.2(s,1H).

t) Preparation of 6H,11H-Indolo[3,2-c]Isoquinoline-5-one-9,11-diacetate (32).

To a 0°C solution of 6H,11H-Indolo[3,2-c]Isoquinoline-5-one (31) (117 mg, 0.5
mmol) in dichloromethane (10 mL) was added triethylamine (2 mL, 30 eq) followed by
acetic anhydride (1.8 mL, 35 eq). The reaction was stirred at room temperature for 48 h,

30 then poured over ice and extracted with dichloromethane (100 mL). The
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The reaction mxture was was filtered and the solid was washed wth water
then recrystallized using nethanol to provide Conpound 28. Yield = 27.5 gm
(96. 4 %9 . ES 30 Ms: 223.22 (M++1); NWVR (DMSO-d6): 67.0 (m 1H), 7.1 (m 1H),
7.22 (m 1K), &qg_u%égbz(m 2H), 7.40 (m 1H), 7.48 (m 2H),pchy&Bodafpskld . -59 WO
2004/ 078712 ?’ /U 3 04/ 005849 () Preparation of 3-Am no-2-Phenytindole (29)
To a solution of 3-nitroso-2-phenyl indole (28) (25 gm 0.129 nol) i

et hanol (4500h1¢rb§neﬂvase laplefeuasaiisbetiiequantiodly wmmwar(eew A mlj and baye 251 | owed by

di dit t h, then
;‘5 iOI {g;n edl. e ’so idg‘§§US19%\/a %@Kﬁ Su}’%?%grgp&n?&rm{aéﬁzﬁ d‘Si |u§d ’[rh‘éééeskﬁﬁv gélﬁ(?n to
E)lr\/l?r\ii (i;a C&Nmﬁnm&%&a vadgtelabwmn &Dﬂ)mﬁ)de @gmpdlzrrd ﬂiial_sl)ga brgwg ;dhcz%_)YwEiii:'_Dm 72gg. 25
; m : in, , 7.
(in, 2H), %WE? %%)MS’? %ggzm’kh) 7.60 (m 1H). r) Preparation of
2-Plrenyli ndoI e- 3-et hyl car bamate (30) To a 0 "C sol uti on of

3-am no-2-p enyI i ndol e, i.chl oronet hane (150
m) was 5ado‘gd t rHYEPRAHgR O Héé}i?{r?d%&%%éﬁggo ‘b'%‘f’ 'geﬁh chl or of or mat e
(1 m). The reachsienyichloxidedid to stir for 15 h, after WhICh tine the

reaction mxture_ was diluted with water and transferr tory
funnel . The di GATRVREERANY P& Hinmol)wasrddedyor I ‘gﬁgn’(cé‘c @@%@ brine

(50 ) andeghhfhhe 9é‘s§ft1ng§9ﬁ't15ﬂh§ﬂhfea&2% allzmé'd §JoaJt1Y @%oﬂﬁ%m‘b@r@ﬁl‘{@ﬁr aﬁh@uﬂr ' ed
under vacuum to provide Conmpound . 15 as a black solid (1.6 gm 7 9.
ES— VB: 281.4®r phichiime tﬂwre mvsm:@@)ewasmurs@ove(ltwem%jhe rgsultiny frecipigaty Wasr 0 (m

0 L (g3l i o ey S el it 20 7 €0

sol ution ofprawEPdaenmbomMﬁs&lm@emmwlmamam 1680(189183(1%4 gS-MSmmol ) in 20
di phenyl et her eat ed then _coal ed tQ_room

t enper at ur e43o'l5r7él\8 ﬁéh&MBr(DMWGﬁ)eg\de(t’flﬁ)t 7e?%6 Hﬁ}i 7t5IQé“§ ¢ § Whshed
tiall h dd d d

vaauum to progr e R (B T e 4 6 g (v 7 o

ES- Ms: 235. 25(Mr+1) NNR(DIVBOd6) S71(t 1H), 7.25 (t, 1H), 7.50 (m

]2_|2'|) 5 (7382 (%), 1|1)pe gi'g?lggl?)g ghoﬁ)H I&M@an]ﬂsﬁ'ﬁumﬁhﬁgs(&mbﬂ diskibor{dntide 1H) . 25

6H, I 1 H-I ndol 0[3 g fl soqui nol i ne-5-one-9, 11-di acetate (32).

To a solution of 33 (215 mg, 0.5 mmol) in methanol (10 mL) at 0°C was added a

20 % solution of ammonia in methanol (10 mL). The reaction mixture was allowed to stir

at room temperature for 15 hours and was then filtered. The resulting solid was washed

with methanol and the dried under vacuum to provide Compound 35a as a yellow solid.
20 Yield=140mg, 71.4 %). ES-MS: 392.81 (M™+]).

w) Preparation of N-acetylanthranilonitrile (36a)

CN

NHC(O)CH3

36a
To a solution of anthranilonitrile (4.0 g, 32 mmol) in acetic anhydride (18 mL, 5.5
25  eq)at 90°C was added 1 drop of sulfuric acid and the resulting reaction was stirred at
90°C for 2 h, then allowed to sit at room temperature for 12 h. The reaction mixture was

poured onto ice (ca. 200 mlL) and the resulting solution was stirred for 2 h, after which
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To a OC solution of 6H, 11H I ndol o[ 3, 2-c] | soqui nol i ne-5-one (31) (117 ng, 0.5
nmol ) in dichloronmethane (10 nL) was added triethylamne (2 nL, 30 eq)

foll owed by acetic anhydride (1.8 nm., 35 eq). The reaction was stirred at
room t enperngd Ysgoisdf, 48 h, 30 then poured over ice and pexiusagis@ossyd t h

di chl or omet hane ?100 m.). The -60 WO 2004/078712 PCT/ US2004/ 005849

di chl oronet hane | ayer was washed sequentially using water (2 x 20 nL) and
brine (25 tHe9the seibiorgyperpuirslizeg @ i7&ﬁ8§m31§tsedla YeERTadnt Fhstrerling vacuo.
The resul ti . J i i : LdgnfRrpeund 32
25 a brown Haing G IR YRRl Rk RSD SOA AP ui (LB ERETEN

Pr epar at i orfo pfovéid,Qobtpound 3bapSs Rhitd ¢rysejlinnsdlidt NGel8-oh67 g (16 %).

di sul fonyl chloride (33). Conpound 31 (117 ng, 0.5 mmol) was added to

chl orosul fonic acid (2 niL, 60 eqg) and the resulting reaction m xture was
al | owed to 8t ir Preparation véifdiat-imdelof {2-chsdyvinddin-5-ahe¢ &7apnhi ch tine t he
reaction m xture was poured over ice. The resulting precipitate was 10
filtered, washed sequentially with wat&r and ethyl acetate and dried under
vacuumto provide Conpound 33 as a |i(

dht -yel low solid. Yield = 180 ng (83.7
9% . ES-Ms: 430.57 (Mr+1); N\R .
(m 2H), 7.82 (t, 1H), 8.0

7.1 (t, 1H), 7.25 (t, 1H), 7.50
12.2 (s, 1H). v) Preparation

1H), 8,32 (t, 1H), 11.7(s, 1H),
6H, 11H I ndol of 3, 2-c] I soqui no
solution of 33 (215 ng, 0.5 mMmD
% sol ution of amonia in nethanol (10
to stir at roomtenperature for 15 hoy was then filtered. The
resulting solid was washed with nmethanol and the dgried under vacuumto
provi de Lonmpound 35a as a yellow solid. 20 . 140 ng, 71.4 % . ES-ME:
392.81 (M++1). w) Preparation of N-acegﬁlantliranilonitrile (36a) CN
j NHC(O)CH3 36a To a solution of anthrdflilonitrile (4.0 g, 32 mml) in
acetic anhydride (18 nL, 5.5 25 eq) at 90C was added 1 drop of sulfuric

acid and the L oS Hl Sl ARt S, St 1 rred at

a-Bromodimethylhomophthalate (20a) (603 mg, 2.1 mmol) and N-

.- di sul fonam de 15 (35a). To a
0. nmL) at OC was added a 20

acetylanthranilonitrile (36a) (370 mg, 1.1 eq) were dissolved in DMF (5 mL) under inert
10 atmosphere. Potassium carbonate (1.45 g, 5.0 eq) was added and the reaction was stirred

for 48 h at 100°C, then cooled to room temperature. The reaction mixture was poured
into 1 N sodium hydroxide and the resulting mixture was extracted with EtOAc (50 mL).
The EtOAc layer was washed sequentially with 1N HC1 (50 mL), saturated aqueous
sodium chloride (50 mL), dried over sodium sulfate, filtered and concentrated in vacuo.

J 15 The resulting residue was dissolved by warming in toluene (70 mL) and the solution was
cooled to room temperature and upon addition of hexanes (200 mL), a solid precipitate
appeared. The solid precipitate was filtered, washed using hexanes (50 mL) and dried in
a vacuum oven at 50°C for 72 h to provide Compound 37a as a yellow powder. Yield =
33 mg (6.7 %).
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90C for 2 h, then allowed to sit at roomtenperature for 12 h. The reaction
m xture was poured onto ice (ca. 200 nL) and the resulting solution was
stirred for 2 h, after which -61 WD 2004/078712 PCT/ U52004/ 005849 time the
sol ution maﬁogﬁygﬁ@hlzed to pH 7.0 using 5 N sodi um hydmrpexiuieo4/sess4y esul ti ng
precipitate was flltered washed using water (4 x 50 nL) and dried under
vacuum for 72 h_to rOV|de ound 36a as _a white crys@.lllne solid. Yield
=1.07 g (M % Prﬁ?‘“ﬁ‘@p&f éHr]élrIgjﬁFa éﬁ@‘f@?%%l@l“@f@ezs 86 ﬁalu nol i n-5-one
(37a) O NH HN 5 37a Frorn. a-Bronagdi nnet hyl hornopht hal ate

a- Bronodi net hyl honopht hal ate (20a) (603 ng, 2.1 mmol) and N
acetylanthranilonitrile (36a) (370 ng, (1.1 eq) were dissolved in DVF (5 nl)
under inert 10 atnosphere. arbonate (1.45 g, 5.0 eq) was added
and the reaction was stirred OC, then cooled to room
tenperature. The reaction m X into I N sodium hydroxi de and
the resulting m xture was ex ] QAc (50 mL.). The EtOAc | ayer was
washed sequentially with I N HC Nyr at ed aqueous sodi um chl ori de
(50 nmL), dried over sodium sulfate, /7 Qoncentrated in vacuo. 15
The resulting residue was dissolved by warm g in dNgluene (70 nL) and the
solution was cooled to roon1tenperatur§ and, upon addition of hexanes (200
m.), a solid precipitate appeared. The soli d\precypitate was filtered,
washed using hexanes (50 nL) and dried in a vacuumoven at 50C for 72 h to
provi de Conmpound 37a as a yell ow powder40aYield = 33 ng (6.7 %9. -62 WO
2004/ 078712 PCT/ US2004/ 005849 y) Preparation of

6H, 11H Chi a- 6- aza- benzo[ a] f| uorene-5-one (40a) ONH S
) From homophthalic anhydride:

5 A solution of 2-mercaptobenzonitrile (39a) (1.35 g, 10 mmol) and homophthalic
anhydride (11a) {1.6 g, 10.0 mmol, 1.0 eq) in acetonitrile (150 mL) under inert '
atmosphere was warmed with stirring until all reactants were in solution. Triethylamine
(6.9 mL, 50 mmol, 5.0 eq) was added and the reaction was heated at reflux for 72 hours,
then cooled to room temperature. After cooling, the reaction mixture was filtered, and the

10 collected solid was washed using methanol (3 x 50 mL), then dried in a vacuum oven at

50°C to provide Compound 40a as a white solid. Yield = 225 mg (9 %).

From a-bromodimethylhomophthalate:

A solution of 2-mercaptobenzonitrile (39a) (1.35 g, 10 mmol) and

| a-bromodimethylhomophthalate (20a) (2.87 g, 10.0 mmol, 1.0 eq) in acetonitrile (150

/ 15 mL) under inert atmosphere was warmed with stirring until all reactants were in solution.
Triethylamine (6.9 mL, 50 mmol, 5.0 eq) was added and the reaction was heated at reflux
for 72 hours, then cooled to room temperature. After cooling, the reaction mixture was
filtered, and the collected solid was washed using methanol (3 x 50 mL), then dried in a
vacuum oven at 50°C to provide Compound 40a as a white solid. Yield =250 mg (10

20 %).

Example 2, Effect of Illustrative Isoquinoline Derivatives on PARS activity in
cultured macrophages, using a whole-cell based assay and a purified enzyme assay.

Demonstration of illustrative Isoquinoline Derivatives’ ability to inhibit PARS

and prevent peroxynitrite induced cytotoxicity was shown using methods described in
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40a From hon2opht halic anhydride: 5 A solution of 2-nmercaptobenzonitrile
(39a) (1.35 g, 10 mmol) and honmophthalic anhydride (11a) (1.6 g, 10.0 mol,
1.0 eq) in acetonitrile (150 nL) under inert at nrosphere was warned with

stirring unyigdddsfigactants were in sol uti on: Tri et hyl apgfes2066008845L, 50
mmol, 5.0 eq) was added and the reaction was heated at reflux for 72 hours,

then cooled . to rqomtenperature, After caooling, the r actl Le was
filtered, angsehd-fy ‘E}E‘F”é‘@tcé’ﬁ W8P @%@%6&#%@81 1R§§3g‘(§§ﬂ§ 50 n),
then dri ed 5snmwetda§érhﬁ&% he%%s wag%t&e@tmmmfwmh @%?x%lﬁccﬁe\éﬁdte _
solid. Yield = 225 ng (9 From a- br onodi net hyl honopht ha A sol ution

of 2- mer capursbeRentsd with 1@ % ok poyine SBury, Colds mluye%ﬁ@O % confluence in 12-
a- br onodi thal at 0] I 0
acetonitr mﬂ{pﬁ% ﬁf‘ﬁer néa%e(ﬁéué %ZS C%Irl%é%l\f\’/aggav\grn#rqedl %9‘ %ﬁ &t irring

until abl nNegcehalifsDeeyative forsOlmih] Gaoxyﬂ[ﬁitetahyd)tampnﬁl (6)ﬁd291t mihichSAdwaenl , 5.0
eq) was ad and the reaction was r 72 hours, then

fl
cooled to inglgsiang breakagps Yasusedhig) lp(ﬁ’ﬁ ﬁ%ge?cé‘gétqno CHAXYRIS Wass
filtered, angel ttﬁptﬁ@btae&se@er&ptahﬂe m)\@q hed) & A8 aBeks 163 el

then dri ed in a Vvacuum oven at C to provide Conpound 40a as a white

solid. YiePdi: 9gb wige theo ingibeipd f@@ﬁmyneszoxrznfléwa@)decpmpaqurtm| ve
I soqui nol i ne. Pard ual 4y &8s, %%I—H\B s?&ﬁéde}’é&&’rol And ?alﬂleﬁ%ﬁgegﬂac%rtﬁeo HfiSer USI NG @

whol e-cel | asec?I assay an uri enzyre nstration of
illustrigti \seldiedo@tftendtemﬁ)enﬁemu%atmmeﬁ: ceidbweietsyut, mha méditntw B ARSraabandr event

peroxynitrite induced cytotoxiciLty was_ shown usi t scrihed in -63
) 2004107é‘¥1¢fhﬁ>&ﬂ%§% 585 “%W%aéé]“&tlvgﬁ nﬁ‘“%&% q@ﬂ%mﬁgﬁ\f‘ 999,

126( 3) : 76928 fanviatd:1i RN Of U3, olﬁ%w/%(g%maéﬁd 0455 pm\é\Ammaae orseridahages
were cul tured in, DVEM nedi um wi th hi gh gl ucose and P(F)l enmented with 10 %

fetal bovi nE-NAPhmFolaping anenelba%ewnalﬁsas@u%rcwmuweaﬁéé mPARS agBVity pl at es.
Cell's vere prelL&Rl oL thtws Vgéd ;ﬁltée &g&‘@@%t &zf%tt@&%vaé 308N wle QM{; &Qf an 5

| soqui nol i ne Derivative eroxynitrite, a prototy oxi dant
whi ch ildducese inDNMtesl fog# hosrsraaéﬁdl lﬂafrmlkesg’ez,le thes spme(domnl@ldﬁ,@éo PARE

(pH 11, 0 SriFaataevhicr nats pdt p b B i B RgptuBy G N 2 R
i ncubat ed fvay SBG/0M N NaBH axymMCt Thé eoétts RO nPpesweredded to 6.5 ml ScintiSafe
Plus scintillation liquid (Fisher Scientific) and radioactivity was determined using a liquid
scintillation counter (Wallac, Gaithersburg, MD). The results shown in Table 1
20  demonstrate that the illustrative Isoquinoline Derivatives significantly and dose-

dependently inhibit the activation of PARS in the macrophage assay.

Table 1. Inhibitory effect of various novel substituted isoquinolines on PARS activation

in cultured murine macrophages.

Compound No. % PARS inhibition | % PARS inhibition | % PARS inhibition
at 1 uM at300nM at 100 oM

2 60 NT 16
3a 67 NT 3

3b 25 0 NT
3c 21 9 NT
4b 88 NT 5]
Sa 55 NT 10
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i ncubation for 30 mn at pH 7.0,
t he paraneter

used as a control,
10 studied. After the 20 m n i ncubation,

and failed to influence

the cells were spun,

t he nedium was aspirated and the cells were resuspended in 0.5 nil assay
buffer (56 2'6@%1?"‘ 7.5, 28 mM KC1, 28 mM Nad, MIGdR0afds8d oW v
digitonin aﬁy 0. 125 M NAD and 0.5 pG/m 3H NAD+). Fol owg%g an ilgncubatl on
in assay buffer (10 min at 37C), PARS activity was neasured as follogws:
200111- i ¢e col d 50 % W\ FGANRSy AR %@Aﬁselmnen%w@smﬁ@ubm ubat ed
for 4 hours QQmR@ndS&WpI es wer £1 n spun ( 5%9_1\,@ 1000 @10 qﬁ% pelil ets
washed twice with ice colld 5 %wyv TCA and sof3 Lzed overni Ln 250 | 2
% W v SDH 0.1 NshNaCH at |37C. Thg contents of tube< were aglded to 6.5 ni
Sci nti Saf : Plus scintilliation [Tquid (Fisher Scientifiic) and radioactlivity
was det er i ned uging a lijquid §§intillegtion C ter (Wall ac, i t her sbur g,
MD). The results shown in Table 20 _denonstrate that tlhe jllustrativ
| soqui nol iine Derikyatives SI gni fiy gant |y and dos dependently inhibit tihe
activation _of PARS in the macrophage assay. Table 1. Inhibitory effect| of
vari ous novel suRstituted i soqubrfol i nes{on PA ctivatjion in,cultured
muri ne ma¢rophagésS. Conpound No.” % PARS|i nhi bition % PARS inhibition % PARS
inhibition at 1 pMat 300 nM at..100 nM2 60 6 3a 67l\ﬂ'% 3b 2510 NT
3c 21 9 N[_4b 88 NI 51 |5a 55 10 - 64 WD 2004/ 078712 PCT/ §2004/ 005849
Compound No, % PA7RS i nhiQition %PARS inhibiti % PARS i nhibition at |1 M at
300 nM at [100 nM ' 5b 33 NT O 5¢°24 NT 0 5d 48 NT 0 .He. 21 0 6 65 NT
30 8a NT 47 NT
) 8¢ NT 27 NT

8d NT 82 77

8e NT 68 NT

8g NT 55 34

8h NT 76 56

3j NT 76 34

8k NT 38 24

8l NT 84 34

3m NT 50 NT

J &n NT 82 74

8o NT 35 48

8p NT 45 27

8q NT 28 20

8r NT 28 20

8s 54 NT 30

8t 29 NT 17

&u NT NT 59
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7 50 NT O 8a NT 47 NT 8c NT 27 NT 8d NT 82 77 Sc NT 68 NT 8g NI 55 34
8h NT 76 56 8) NI 76 34 8k NT 38 24 81 NT 84 34 8m NT 50 NT 811 NT 82

74 80 NT 55 48 8pNT45 27 8q NT 28 20 8r
NT 17 8u NT NI 59 _-65 WD 2004/ 078712 PCTI US2004/ 00584fc/Geisnssske No.

NT 28 20 8s 54 NT 30 8t 29

%

PARS i nhi bl tq %9“4/%/SBARS inhibition % PARS inhibition at 1M at 300 nM at 100

nM 8w NT_NT_69 8x NI _N]

54 8y NI NT

O 8z NI NT_67

Saa NT_NT_64.

NT 49  8ag 58011'\1‘& 35 Ban) 63 PR Sifnitifin 9% Whinnibition | % PARS inhibition
at 1 pM at 300 M at 100 pM
8w NT NT 69
8x NT NT 54
8y NT NT 59
8z NT NT 67
8aa NT NT 64
8ab NT NT 49
3ag 59 NT 35
) 8ah 63 NT 67
8ai 90 NT 69
8ak NT 22 g
8al 34 NT 49
Sam NT NT 65
8an 40°% NT 40*
8ao 60 NT 40
10a NT 59 55
10b NT 17 17
) 22a 81 NT 51
22b NT 20* 12%
22¢ 83 66 62
22d 13* NT NT
22e 53 56 38
22f 27 23 NT
22g 27 23 NT
23a 84 79 34
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8ak NT 22* 8* 8al 84 NT 49 Sam NT NT 65* San 40'"' NT 40* 8ao 60 NT 40
10a NT 59 55 10b NT 17 17 22a 81 NT 51 22b NT 20* 12* 22c 83 66 62 22d
13* NT NT 22e 53 56 38 22f 27 23 NI 22g 27 23 NT 23a 84 79 34 -66 WO

2004/ 07871?‘3,/5’26%@%%4/ 005849 Conpound No. % PARS i nhi Qicd@Bod0ormRS
I nhi bition % PARS 1 nhibition at 1M at 300 nMat 100 nM 23b 58 57 53 23c 63

66 63 25a.51 57 53 25h 40 29 25 25¢c 58 34 23 25d 67 66-53 25e 58 63 40
26a 90 74|51  26b 51* 29F RPaArRSIAnBTHiAT7| kB paARE MIibIRn 14h PAIERinEHiGm 14 35b
42 51 25 | Compound No. at 1 pM at 300 nM at 100 1M
23b 58 57 53
23¢ 63 66 63
25a 51 57 53
25b 40 29 25
25¢ 58 34 23
254 67 66 53
25¢ 58 63 40
) 26a 90 74 51
26b 51 29% 21
31 67 57 18
34 NT 33 14%
354 75 55 14
35b 42 | 51 25

NT - Not Tested
*tested in purified enzyme assay
The potency of inhibition on purified PARS enzyme was subsequenﬂy determined
5  for selected Isoquinoline Derivatives, and the potency was compared with that of
J 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 ul/well) at 4°C overnight. Plates were then washed four times with
10 . PBS and then blocked by adding 50 ul Strep-Diluent (supplied with the kit). After
incubation (Ih, room temperature), the plates were washed four times with PBS.
Appropriate dilutions of
PARS inhibitors were combined with 2x PARS cocktail (1.95 mM NAD?, 50 uM
biotinylated NAD" in 50 mM TRIS pH 8.0, 25 mM MgCl,) and high specific activity
15  PARS enzyme (both were supplied with the kit) in a volume of 50 ul. The reaction was

allowed to proceed for 30 min at room temperature. After 4 washes in PBS, incorporated
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NT - Not Tested *tested in purified enzyne assay The potency of inhibition
on purified PARS enzyne was subsequently determned 5 for selected

| soqui nol i ne Derivatives, and the potency was conpared with that of

3- am nobenzggi§f 076 {)r ototypi cal benchmark PARS i nhi bi t et Jdi6epssay was
performed 1n 96 we ELI SA plates according to |nstruct| ons provided with a
comercially available  PARS inhibition_ assay kit 31 i gen, Gaithersburg,
MD). Bri ef ngtmmp Heteqied BY pgatidererioniigated AndYidip % X By apdibp Ly ot 4C
over ni ght. t bl ocked
by addi ng 5 pﬁl%t% ?%ﬁ% trtli}g%% \ﬁ?§$}§gfn{eg‘d{e\,\r}e§{d&:§%f e nlihcﬁébhﬁ’gesbés@éf Er?(lgﬁgatl on (Ih,
room t enperssayir EJyr, examlepuhaﬂ’ééi&mhléltm& lemeftedr % tullhftblslov\/pf RARSgctuviyipr opri at e

di l utions f PARS i b|t wer. e conbl (1.95 mm
NAD4, 50 t %F%ﬁ?‘r?y‘iqg RS 2R r]?efgpgb‘%ﬂ ng¥ glo ?g@t%&%%@g) and hi gh
specifi g acéfmnde}boi@oﬂm&a@mmaﬁm&h were supplied with the kit) in a
volume of 50 I. The reaction was allowed to proceed for 30 mn at room
tenperature. After 4 washes in PBS, incorporated -67 WO 2004/078712

PCT/ US2004 E3ampid3: Bifedts of astraitteclb@oinbiyndRerdvdatilasin varigusgasdeds oft r ept avi di n
(1:500 dil iifizoihatond dicédse anBappdiifistorbdieedseat e. The assay confirmed the
results of the macrophage-based PARS assay. For exarrpl e, the PARS inhibitor

81 ted_50 hi bj f  PARS a Ly d th
as appr oxat oFy S0 o0 T e LRB B P E R R ?é%%@gd%%pﬁﬂnd -

3- ani nobenzam d ustrative |soquinaline
Derivatives in sla?‘%(q?g;g{rr’()’d'gfass%éles 'i%?‘ﬁﬁf#rﬁ‘p AL §%1§Ss‘ﬁefsﬁép?ssﬁé‘%f usi on

di seasepa: phbketirRe 6fh Jldlrdgéﬁfpéﬁkid‘éfttolxmlﬂiaﬂ%pe&@s)[96liﬂdilaé ttex Y] mnmust ro cell
di sease nodels” In additional in vitro studies in_ isolated thynocytes, cells

wer e expos E¥EB MEJOPEIRyHileas p@arTelphtp geiH aHer 85INE 8U¢ERaney Bk P
speci es) 1 G {HAdNGE e ¥Rl thyrioc fy{erhsga!}'@escﬁyédt aladdie uﬁ Ot Sg\a,{zn 'S at | east

in part related to activation o he "nucl ear enzyne
oxi dant - st ilrrkaclegy Q%ymyima%atye (:@es@mldb@@tednprﬁvq@tpéihe omqtant/mdag?det al .

| mmnol 09Y S8R 78St BI8) ncl D SOMROUDASHd S5 SRLAYEBASRANS L

oxi dant-in ressi o e Vi a s an
| ow nanﬁnolxafgecAmceemhplatolf&ns &@dnwgﬁmmnesammmfmf[hbls 2. ejpomsey ( Compound
81) is shown in Table 2. ThI]S ?X

represents an it vitro model 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 uM of the

20  Isoquinoline Derivative 8l

Control +81 +81 +81 +81 +81

) 30 nM 100 nM 300 ntM 1 uM 3 M
Cytotoxicity 98 % 74 % 39 % 2 % 0 % 0 %

b: Effect of illustrative Isoquinoline Derivatives on in vivo models of inflammatory

diseases

In oxder to substantiate the efficacy of the compounds in inflammatory diseases,
25  the effect of illustrative Isoquinoline Derivatives was demonstrated in a systemic
inflammatory model induced by bacterial lipopolysaccharide (LPS), which is reported to
be responsible for causing reperfusion diseases and inflammatory diseases such as septic
shock and systemic inflammatory response syndrome in animals (see Parrillo, N. Engl. J.
Med., 328:1471-1478 (1993) and Lamping, J. Clin. Invest. 101:2065-2071 (1998). In a
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At high doses, LPS causes multiple organ dysfunction resembling of septic shock,

and vltimately death (in part because of the early release of TNF-alpha). Similarly, in a

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 death in 50 % of the animals over 24 h, whereas

treatment of the animals with 3 mg/kg/day of compound 81 reduced the endotoxin-

induced 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 h.

The data demonstrating the reduction of TNF production by illustrative

Isoquinoline Derivatives 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 Isoquinoline Derivatives have therapeutic effects in various systemic and

local inflammatory diseases, including the rejection of transplanted organs, which entails

both an inflammatory disease component and a reperfusion disease component and,

accordingly, are useful for treating or preventing an inflammatory disease or a reperfusion

- 69 -

causes

Itlmately death

C
dwﬂﬂi‘ﬂ‘o Prefpf o Yhen



nodel induced by cecal ligation and puncture (CLP), the live bacteria that
derive fromthe 15 intestinal flora induce systemc inflammuation and shock.
Agents that inhibit inflamatory nedi ator production, PARS activation, and
cell death in this nodel prevent nortality induced by LPS or CLP. In

experi nentwOR’#A7IE b/ c mice, injection of 100 nuy/kg HSEYHPAREN t oneal Iy
caused death in 50 % of the animals over 24 h, whereas treatnent of the

ani mal s widiseagk. mo/ kg/ day of conpound 81 reduced the endotoxin 20 induced
nortality to 10 % under the sanme experinmental conditions. In response to CLP
i nduced shock, conpound 81(3 ny/kg/day) caused a reduction in the nortality

from 100 &b dedffect 6f ifiGsuHideRbRuiayiate IXtivBtivetde ifl aba nthEeR RS tepatfugign t he
reducti on of TNgepgeoduction by illustrative |soquinoline Derivatives in
animal s subjected to an inflammation nodel, coupled with the 25 fact that

TNF product i on Th $rdPtd SUBSAA R the EFFEAEY ofthe IsBEliROTRIDAVatiesMar | OUS
i nfl ammatory di seases (such as, for exanple, colitis, arthritis and

neur oi rf | affRsmiRTsPerfieiaearitions, fef effeceofranatlusiaive Seginelsle Desivekys idt i ves

have t her i f i i } n L ] I
di seases, qﬁﬁ%}eu idﬁlggfﬁﬁg&r[%ﬁnaél}:ﬁ? ?%egﬁg?éﬁ gﬁ% taeg't gge %“&’gghls‘l“gﬁnu C etgltygti S

bot h an i nvdsarnadet for d seaSellovapmnerperintbngdor Epe Fbllowing thh swlagdeheconponent

and, 30 accordi ngl are ful for treatin r preventing .an in%lam’ratory
di sease orl_e%elgué'ﬁ r%ﬁ?f’l&‘f‘?agﬁ@_@w _ %WO‘?@W@%FQ&I# _ f_fﬁ%@ﬁﬂ’@sac fsease. c:
Ef fect of (idudsdet at,isvecd 20QUINQ). i 4 DeldchahiateSerPRionAndtased tedel s of
reperfusion disease In order to substantiate the efficacy of the
| soqui Hol i Rremesbility of theeut frpmsl 14 fephoa: 2 EpEPiMene mdeatiyr Of sivsre dameeef f ect of
an i |1 ustrgtd yend AR LROiEER MAE b YFound SR ‘%.v.m?xggét o ehssp ¢ and
r epelﬁf used gut'1 evas te Lt e .r Tlﬁle sulperél)ogO rrrlese%t'ggflj{% arter ye was 0@2 uded for
45 min, fobliowettbninf reperfepieny iediasd theoncrgash in fholpeundahyity hbthergdt bf t he
reper f usi on ut _per bi Lity was sured with the ED4 .net .J,_eyened gut
aoks (Li Rueayhap TR stdredt B e ainadis o)< S Gkl o eI O
i ncreased fepafibdnpeardiabibeiguy wefe dsstRiagidtwith D80 %lmoralite o612 tidargyl / m n/ cni
i ndi catj ve of severe dama(t;e_ of the reperfused gut. Treatnment w th Conpound
81(3 ny kgW]i“?r?/a.s ,Onlyn]j5e‘étné‘?} afiy Wf“hn%‘?q grthe pmpls reftgd Mol 8 reper f usi on)
reduced the inqpeASRersBr §MQpRSHERARN difett GiCdBudNBI Ya raPRBEQ Y IREGLY 73 %
i ndi cating a marked mai ntenance of the gut function. The ischem a-

cerebral artery occlusion/reperfusion was assayed as described in Abdelkarim ef al., Int /

Mol Med. 2001, 7(3):255-60. Occlusion lasted for 2 hours, followed by reperfusion for

24 hours. Infarct size was quantified with tetrazolium staining. Compound 81 was
20  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 8. when compared to vehicle-treated controls. This protection

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

These data indicate that the Isoquinoline Derivatives 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

30 inflammatory disease or a reperfusion disease.

d: Effect of illustrative Isoquinoline Derivatives in a diabetes model
PARS inhibitors and PARS deficiency are known to reduce the development of
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reperfusion studies in the gut were associated with a 80 % nortality over 12
hours, 15 whereas only 15 % nortality was noted in the animals treated with
81l. In another set of experinments, the effect of Conpound 81 in a rat nodel
of mddle Wéezrog{%g_bzartery occl usi on/ reperfusion was aspaygghoafodsyscri bed in
Abdel kari m , b0t J Ml Med. 2001, 7(3):255-60. Ccclusion lasted for 2
hours, followed by reperfusion for 24 hours. Infarct size was quantified

wi t h t et r adishétemandithd micidgneed Wippdatinic@dplisatéons (Mablel ot &t SrddPlrmaeaty/ kg/ day in
3 divided Lt L.&nsal Ly i.nj ect ed he, fiHaet e Lng
adm ni sterggﬂhlgﬁiﬁlgw%:?%%’d%ggng oe&iaireii]%k?za :;ag%o% %glg'&g?flag?%ngrd%ﬁére was an
appr oxi mat edbgtaBatdiheedicay ofithe AsdghmotsgDevatfesciaratdidrtes mesleh istngdnd neur onal

death in the ni mal s adm ni sfer wth 81. en conpare o vehicle-treated
oot ol 5. enaddl TR A odel b s vl Fopd e o PR PR e ¢ Conioh e
neur ol ogi C@kieﬁﬂﬂ%@‘ﬁﬁ?}@étﬁ:ptd@ob@ﬁ_\Pﬁaggctgcﬁtd r_ﬁi&ie Beied withehRE @haup. These

e

data indicate that e |soquinoline Derivatives have therapeutic effects in
various sydtiswativedsyuingting Dedratives phigpesiioneahetX mefkehang Ldasdater blaed udi ng the
rej ection gf,, ¥eQ§‘1's‘%J%l~Fadktté?ﬂm?Jd€l§H%za b"l‘é‘déicéguc%@é Pleler. PR 5‘1@5&1(5 1R £ Y

di sease co nent and a reperfusion disease conmponent and, accordingly, are
useful for demestategha thepilestatve yqainolde Darivaavasattenyateiihs easgonnto@n-
reperfusion disease. .d; Effect of illustrative l.soquinoline Derivatives in a
di abet es mIFEFCIRER qfﬁ}"f‘ibfﬁef ﬁ@ekﬁguﬁﬁ&hwﬂl?ﬁe&%‘y are known to reduce the
devel oppent of -70 WO 2004/078712 PCT/ US2004/ 005849 di abetes and the

i nci dence of diabetic conplications (Mabley et al., Br J Phannacol. 2001,
133( 6) : 909-Table 4n Redyition 96 StgpteotociNGT Zyp@ucelduperghyceyiaesl 1ke | n order to
substiant i atyg 152260 6F ik A HSRAIBOl IR o PR 418 LS ih i o At es
nodel , a si ng?%ﬁoﬁ% qlﬁl- os%gfsttr%ﬂosslgft]locﬁn ‘el{;&o%’%?acg?jels nas_conduct ed as
previ ously descri bed. iefl ]F@[ kg .0Z0tBEH $ injgcted to
mce treaed with vehig?sg[or vmy?lzﬂ;a\% ustra??‘ge Jsoqusﬁ‘r?o{)fgﬁg Derié\;ati ves
intraperit@?&%Léy (3 ng/kg) jand 3 days | ater blood | sugar |eyels were

det er m neq rlﬂgf rf? a bl bisd gl chose3zﬁe£é3. The 26ata4showtodi 02T al| @44 + 21
denonst raté Hat the illustriative | soqui noline Derilvatives aftenuate the
strept ozot oci n- i nduced onset of diabetes as they reduce the hyperglycem a.
10/ Iabl e 4. Reduetdr@nglf thsT§R1inoLAE DEiivhtil ST} uidialUeededinper glavemita by 3
ng/ Kg

15  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

20 and described herein will become apparant to those skilled in the art and are intended to
fall within the scope of the appended claims.

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

incorporated herein in their entirety:.
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intraperitoneal injection of the PARS inhibitor conpounds 81, 8p and 8 in
mce in vivo | Basal STZ + Vehicle STZ + 8 STZ + 8p 81 3 ucose 153 21
320: L 13 253 24 264 24 244 21 (nmg/m) Accordingly, the |Isoquinoline
Derivatives are useful for treating or preventing 15 diabetes or a diabetic
conpl i cat Whatis PRigegisesent invention is not to be linmted in scope by the
speci fic enbodi nents disclosed in the exanples which are intended as
illustrations of a few aspects of the invention and any enbodi nents that

are funcyi Qﬂﬁéthw@ﬂma)(lﬁ?%%n@b@n%ﬂf&hﬂnéJﬂ;? scope of this invention. I|ndeed,
various nodifications of the invention in addition to those shown 20 and

descri bed herein will becone apprant to those skilled in the art and are
intended to } fall within the s bpe of the appended clains. A nunber of

ref erences have been cited, &khe ¢ Q d| scl osures of which have been

i ncorporated herein in their e : 71 shat is clained is: 1. A nethod
for maki ng a conpound of for a3 OR2 R3 ~~ R/ Re RO wherein
Rl, R2, R3, R4, R7, R3, R9 aiid RO a dpendent |y - hydrogen, -halo,
-hydroxy, - O(C1-C5 alkyl), C1-®&O0 a al kyl hal o, -C2-Cl O al kenyl,
-C3-C8 carbocycle, - aryl, -NH2, -aIkyIa Q, -C(OOH -C(OQC1-C5 alkyl),
-OC(O(C,-C5 alkyl), N2 or -A-B; A isrsS2¥ -SO2NH, -NHCO, - NHCONH,
-0-, -CO, -0C(O-, -C(OO, -CONH, -CON(C1-c4 alkyl)-, -NH, -CH2-, -S
or - C(S)- wherein

R:, Rz, R3, Rs, Ry, Rg, Rg and Ry are independently -hydrogen, -halo, -hydroxy, —
O—(C;-Cs alkyl), C4-Cyq alkyl, -alkylhalo, —C,-C, alkenyl, —C;-C; carbocycle, -
aryl, —NH;, -alkylamino, —C(O)OH, —C(0)0O(C,-C; alkyl), —OC(O)(C,-Cs alkyl),
NO, or -A-B;

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

B is —C-Cy alkyl, —C,-C, alkenyl, -heterocycle, —C;-Cs carbocycle, -aryl, —NZ,Z,
—(C4-Cs alkylene)—NZ,Z,, -alkylamino, -aminodialkyl, -alkylheterocycle, -
arylamido, —C(O)OH, —C(0)O—(C+-C; alkyl), —C(O)O-phenyl or —C(NH)NH,,
any of which are unsubstituted or substituted with one or more of —O—(C4-C;
alkyl), -halo, -alkylhalo, -alkanol, -alkylamino, -hydroxy, —NO,, —NH,, —CN, -
aminoalkyl, -aminodialkyl, -heterocyclic amine, —C;-C, alkyl, —C,-C,, alkenyl,
—C,-Cy, alkynyl, -aryl, -benzyl, -alkylamido, -alkylcarboxy, —C(O)OH, —C,-C;
alkylene-C(O)0O—(C-C; alkyl) or —C;-C; alkylene-OC(O)—(C+-Cs alkyl); and

Z, and Z, are independently —H or —C;-Cyy alkyl, which is unsubstituted or
substituted with one or more of -halo, —OH or —N(Z5)(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,

comprising contacting a compound of formula 11a

1la

Ry

Ry [0}
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Bis -Cl-Clo alkyl, -C2-C 0 al kenyl, -heterocycle, -C3-C5 carbocycle, -aryl,
-Nz1Zz2 - (Cl-C5 al kyl ene)-Nz1Z2, -al kyl am no, -am nodi al kyl, -al kyl

het erocycle, - arylamdo, -C(OOH -C(OO(CL-C5 alkyl), -C(O O phenyl or
-C(NH) NH2, any of which are unsubstituted or substituted with one or nore
of -O-(C1-C5 alkyl), -halo, -alkylhalo, -alkanol, -alkylam no, -hydroxy,
-N®2, -NH2, -CN, - am noal kyl, -am nodi al kyl, -heterocyclic am ne, -Cl-Clo

al kyl, -C2-Cl10 al kenyl, -C2-C10 al kynyl, -aryl, -benzyl, -alkylam do,

-al kyl carboxy, -C(OOH, -Cl1-C5 alkylene-C(O O (C1l-C5 alkyl) or -Cl1-C5

al kyl ene-0C(O) -(C1-Cs al kyl); and Z, and Z2 are independently -H or -Cl-Clo
al kyl, whi chith 8 compolnst dftferhrth 1@ substituted with one or nore of -halo, -OH
or -N(Z3)(z4), where Z3 and Z4 are independently, -H or -Cl1-C5 al kyl, which
is unsubstituted or substituted with one or nore of -halo, -hydroxy or

-NH2; or N, Z3 and Z4 are taken togethef”to form an unsubstituted or
substituted heterocyclic amne; or & apcy Z2 are taken together to form
a heterocyclic am ne, conprising cont @ a conmpound of formula 1l1la Jla O
. Ra _72_ with a conmpound of fornula 2 RT RBCN RI / CHA RO
wherein Rb is -d, -Br, -1, -Ows, -Brs ¢r -8, in the presence of a base,
for a tine and at a tenperature sufficié&at to make the conpound of fornula
13. 2. A conpound of the formula R3 13 O

wherein Ry is —CI, —Br, —{, —OMs, —OTs or —OTT,

in the presence of a base, for a time and at a temperature sufficient to make the
compound of formula 13.

2. A compound of the formula

13

or a pharmaceutically acceptable hydrate or salt thereof,
wherein

R, Rz, Ra, Ry, Ry, Rg and Ry, are independently -hydrogen, -halo, -hydroxy, —O—
(C4-Cs alkyl), —C4-Cy, alkyl, -alkylhalo, —C,-C4, alkenyl, —C,-C; carbocycle, -
aryl, —NH,, -alkylamino, —C(O)OH, —C(O)O(C,-Cs alkyl), —OC(O)(C+-Cs alkyl),
—NO, or -A-B;

R®%is —S0O,—B or —SO,NH—B;

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

B is —C,-Cyp alkyl, —C,-C 1, alkenyl, -heterocycle, —C3-Cs carbocycle, -aryl, —NZ,Z,,
—(C4+-Cs alkylene)—NZzZ,Z,, -alkylamino, -aminodialkyl, -alkylheterocycle, -
arylamido, —C(O)OH, —C(0)O—(C+-Cs alkyl), —C(O)O-phenyl or —C(NH)NH,,
any of which are unsubstituted or substituted with one or more of —O—(C-Cs
alkyl), -halo, -alkylhalo, -alkanol, -alkylamino, -hydroxy, —NO,, —NH,, —CN, -
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Rz 3 RZ R4 Rg Rg R o or apharnmaceutically acceptable hydrate or salt
thereof, wherein Rl, R2, R3, R4, R7, R8 and R10 are independently
- hydrogen, -halo, -hydroxy, -0- (Cl-C5 alkyl), -Cl-Cl10 al kyl, -alkyi hal o,
-C2-Clo al kenyl, -C3-C8 carbocycle, - aryl, -NH2, -alkylam no, -C(O CH,
-C(OQC1-C5 alkyl), -CC(O(C1-C5 alkyl), -NO2 or -A-B; RO is -SO2-B or
-S2NH-B; Ais -SO=, -S2NH, -NHCO, -NHCONH, -0-, -CO, -0OC(O -,
-C(OO0, -CONH, -COy(Cl-¢c4 alkyl)-, -NH, -CH2-, -5- or - C(S)-; Bis
-Cl-Clo al kyl amin6@ik{1 Candihé@anyl, -hebdbsyencaming, — FRGRLbOSEG fkenylr y! |
-NZ1Z2, - ( Cl-C5-aa), laikyeyne)arpiZoéRzyi - adikyiahade, naikylcarbbxyo di-aldyoH, —C,-Cs
- al kyl het er octifiene-€(GO¥-aCalkyl oEQ), B allyBOTB(OFLIE alidgy bda - OO O pheny!
or -C(NH)NH2, any of which are unsubstituted or substituted with one or
nore of -0-Z GhdCZ, apé kiiddpendértlyo—H arky)d, 9 alky| Wtaewlis undlibistikaed @, _
- hydroxy, - NGbstithhdd, wit{Dhe or mée &ThaieallOH or ~—ARZ{EY), alHewd Z, ardez efr@cycl i c
am ne, - Cl- Cl jiguéddndbntly, C2H @ko—al, log Ky, whichGe-Urkbalitltyd gt substitutdd withenzyl
-al kyl ami do, orid biymors bEKale, -h{frokfobt —NFL; GBN, &, laiid e erd (kP égettes tal kyl or
- C1- Cs al kyl efaem @RUabutistittdd & Supktitutad etérocgtiid afdnéliof N, ZdanEndestdkgn - H or
-C, - C o al kyl togethkctd forsn dnstebsdytlicingifle or  substituted with one or nore of
-halo, -OH or -N(Z3)(Z4), where Z3 and Z4 are independently, -Hor -Cl-C5
al kyl, wBi cla égmpbuptluytd F%%Iérﬁﬁcemucawos&debub%dhwété or QAR Pla EEMmPUAl-dpal o,
-hydr oxy orciaimitddor @ind\n tiédtid \Harkihs@¥ £dik@dern together to forman
unsubstituted or substituted heterocyclic amne; or N, Z and Z2 are taken
toget her 4t @ doftipBuRd bied BhAFkekitaiAdisptalle Hdra@ BMWARGS @compaliaraTerawt i cal |y
accept abl e Zvgppigd if tebtisPan inddmmatPyPiesdsd, Whereldlthé MAZmtory isédseligat r eat i ng
Par ki nson' snfiin&a6§. disease of a joint, a chronic inflammatory disease of the gum, an

inflammatory bowel disease, an inflammatory lung disease, an inflammatory disease

of the central nervous system, or an inflammatory disease of the eye.

5. A compound or a pharmaceutically acceptable hydrate or salt of a compound of claim
2 for use in treating a reperfusion disease, wherein the reperfusion disease is
myocardial infarction or stroke..

6. A compound or a pharmaceutically acceptable hydrate or salt of a compound of
claim 2 for use in treating diabetes.

7. A compound or a pharmaceutically acceptable hydrate or salt of a compound of
claim 2 for use in treating a reoxygenation injury resulting from organ transpiantation.

8. A composition comprising an effective amount of a compound or pharmaceutically
acceptable salt or hydrate of the compound of claim 2 and a pharmaceutically
acceptable carrier.

9. A compound of claim 2 having the formula:

o)

o

or pharmaceutically acceptable salt thereof,
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4. A conpound or a pharmaceutically acceptable hydrate or salt of a conpound
of claim 2 for use in treating an inflanmtory di sease, wherein the

i nflammatory di sease is an inflammatory disease of a joint, a chronic

i nfl ammatory di sease of the gum an inflammtory bowel disease, an
inflammatory |lung di sease, an inflammatory di sease of the central nervous
system or an inflamuatory di sease of the eye. 5. A conpound or a
pharmaceutically acceptable hydrate or salt of a conpound of claim 2 for
use in treawheeim reperfusion di sease, wherein the reperfusion disease is
nyocardi al infarction or stroke.. 6. A conpound or a pharmaceutically

accept abl e IRydisat-eNACHSRHICNYT —aNIGORINHNNE, Of —NH[4( 112 3-tifi folelis e—LNH[4I(Rat i ng

di abetes. 7. Anc@Apinsisheayl],a PLAHTMEHLUMRbENyRARERINER! € -BNHTCH eHOR- sal t  of
a conpound of thigh@), M-2NAHPI-(4zabéntirhitgadie)) g ~aNHEY P eyatyIpiparaying)y ~esul ting
from organ tr anisQHsTHAKCEICH,OH),, A-NBMP@stdnzApipeaBRE)] SHNH.AR-NHCIeLH, ve anmount
of a conpound gHenplhar FaRECH,CRA)(4-mettsgpticabl e salNHEO)iNabRhelind), t he- conpound
of claim 2 andNidCH{EHIRKRIEYCOCH, | y-NHCIEEM,8DI0H)CAOH, eF~=NICHY)CcoaMHyuad of

cl ai m 2 havi ngNHOB(CCHICO0OH)00ONHos SSNHEH (QphOHNBOeH: andl | y accept abl e sal t
thereof, 74 wherein: R is -NHCH2CH2CN, - NHCH( NH) NH2,

-NH[ 4- (1, 2, 4ri§ Bh a¥é)ee ydngingMdimt1 (d\6.nor phol i no) phenyl ],

- NHCH2CH2( 4- N- benzyl pi peri di ne), -NHCH2CH2(2- thienyl),

-NH[ 1- (4- azabenzi mi dazol e)], -NH 1-(4-(2'-pyridyl)piperazine)], -

NHCH2 CH2 N{ § H263ri280dhd or a Andcbutany ¥bde) 28R /dFte br salid, cor¥dehi hldn phenyl
-NHCHZCHZ(4mga{fohﬁmyphen% - NHC( O (N-Rorphol ine), - NHCH((CHZ)4NH2%

- NHCH( CH200O0H) COOH, - NH( CH2) "000H, - NHCH( CH2CH2(000H) COOH,

or - NHCH( CH2COH) 000H, and n is an integer ranging from1l to 5. 10. A conpound
or a pharmaceutically acceptable hyildrate or salt of a conpound having the
formul a

for use in treating Parkinson's disease.

11. A compound or a pharmaceutically acceptable hydrate or salt of a compound having

the formula

(T
for use in treating an inflammatory disease, wherein the inflammatory disease is an
inflammatory disease of a joint, a chronic inflammatory disease of the gum, an

inflammatory bowel disease, an inflammatory lung disease, an inflammatory disease
of the central nervous system, or an inflammatory disease of the eye.
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O \ NEI for use in treating Parkinson's disease. 11. A conpound or a

phar maceutical ly acceptable hydrate or salt of a conmpound having the
formula O NH for use in treating an inflanmmatory di sease, wherein the
inflanmatory di sease is an inflammatory disease of a joint, a chronic

i nfl ammatory di sease of the gum an inflammtory bowel disease, an
inflammatory | ung di sease, an inflammatory di sease of the central nervous
system or an inflammatory di sease of the eye. -75 12. A conpound or a
pharmaceutically acceptable hydrate or salt of a conpound having the
formul a 02NAcbmpoursieoriapharmateuticaliy acegptatiielbydratedir selhsta cohpowidrhaving
reperfusi orthdfamale is myocardial infarction or stroke. 13. A conpound or a
pharmaceutically acceptable hydrate or salt of a conpound having the
formula O NH for use in treating dijpbetes. 14. A conpound or a
pharmaceutically acceptabl e hy salt of a conpound having the
formula O rya for use in treaf oxygenation injury resulting from
organ transplantation. 15. The A sutically acceptable salt of the
conmpound of claim 2, wherein the sal ), Mesylate salt. -76 16. A

mesyl ate salt of the conpound having mul a:

for use in treating a reperfusion disease, wherein the reperfusion disease is
myocardial infarction or stroke.

13. A compound or a pharmaceutically acceptable hydrate or salt of a compound having

the formula
(o}
(L
for use in treating diabetes.

14. A compound or a pharmaceutically acceptable hydrate or salt of a compound having
the formula

for use in treating a reoxygenation injury resulting from organ transplantation.

15. The pharmaceutically acceptable salt of the compound of claim 2, wherein the salt is
a mesylate salt.
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O NH SO2NH(CH -N 0. 17. A nesylate salt of the conmpound of claim 16 for use
in treating Parkinson's disease. 18. A nesylate salt of the conpound of
claim16 for use in treating an inflamatory disease, wherein the
inflanmmatory di sease is an inflammatory di sease of a joint, a chronic

i nfl ammatory di sease of the gum an inflammatory bowel disease, an
inflammatory | ung di sease, an inflammtory di sease of the central nervous
system or an inflamatory di sease of the eye. 19. A nesylate salt of the
conpound 16, Achédyratel Salff aftheispdunt hadhd the fermfugper f usi on  di sease, wherein the
reperfusion disease is nyocardial infarction or stroke. 20. A nesylate salt
of the conmpound of claim 16 for @se in treating diabetes. 21. A nesylate
salt of the conpound of cl ai for use in treating a reoxygenation injury
resulting from organ transp . . 22. A conposition conprising an
effective anount of the nesj of claim 16 and a pharmaceutically
acceptable carrier. -77

I

SOgNH(CHz); —N 0.

_/

17. A mesylate salt of the compound of claim 16 for use in treating Parkinson's disease.

18. A mesylate salt of the compound of claim 16 for use in treating an inflammatory
disease, wherein the inflammatory disease is an inflammatory disease of a joint, a
chronic inflammatory disease of the gum, an inflammatory bowel disease, an
inflammatory lung disease, an inflammatory disease of the central nervous system,
or an inflammatory disease of the eye.

19. A mesylate salt of the compound of claim 16 for use in treating a reperfusion
disease, wherein the reperfusion disease is myocardial infarction or stroke.

20. A mesylate salt of the compound of claim 16 for use in treating diabetes.

21. A mesylate salt of the compound of claim 16 for use in treating a reoxygenation
injury resulting from organ transplantation. .

22. A composition comprising an effective amount of the mesylate salt of claim 16 and a
pharmaceutically acceptable carrier.
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