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WD 2005/ 082368 PCT/ US2005/ 006243 1 SOQUI NOLI NE
DERI VATI VES AND METHODS OF USE THEREOF Thi s

wappisioszss on cl ai ns the benefit of U S. Provi sPOmAiS2005/006243
Application No. 60/547,899, filed February 26, 2004,
which is incorporated by reference hereininits 5
entirety. 1. FIELD OF THE | NVENTI ON The present
invention relates to Isqu|noI|ne Derivati ves,

" RS0 el nag BBV A BRES AR SEkS

preventing an inflammatory disease, a reperfusion

l n J llfhté ap@hcdt@ﬁ feed¥ing tieospabtiil SFU.St Brogdsidial Applicat®on No.
i abetic conplication, ar dj sease

60/6&7»899,tfﬂ%F%erWd%o%% (bégh is m“é’%@eg g&? PESPeS RerPyin its
mﬁje ease, reoxygenation inj ury resulting from organ
nsplantation, Parkinson's disease, or cancer,
conpri si ng adn1n|ster|ng to an animal in need thereof

an effective anoén&%%gJiﬁui fﬁﬁiN OhNAgoRer | vative. 2.

BACKGROUND OF TH NTTON-I5 tmrtrammatory di seases,

CypibaPrSisdhiepEe ek i BondB® DAL RUAS S BRiLER

coﬁlpﬁﬂhg bR efe@BB icahedf Msbiuinclper DerdvatiNe andjri¢thiods for treating or
., Sstroke and heart attack, and can cljnicall
prq’fﬁwrfgeagt inflpramatory diseass, areeEPEAR BT AR iSéEemﬁqcﬁ%é@Pn renal
fal%che lAEbE R, ?@aﬁ&%ﬁ %ﬁgt%ﬁ %Sk uiE R0 SdReRRAYE Rt diovascular
gse tWo ypes o Isorders. In partlcuT
disessk| camtiet axcylad diseass creaxyenatmr sy msultmglfrgm omnl nduce

0. proj nf ry.cytoki ne and chenoki nt hesi s
oo SO R iseie O GAapR. CORBARE POTITGHIGRH Byadhgpimal in
neécf tﬁ@reBPQ{ £8d Five YalduASo Mt Edfuintind DeaRdtipdiper oxi de.  NO
superoxi de can react to form peroxynitrite

(0\|00) (Szabo et al., Shock 6:79-88, 1996). The

ONOO- - | nducedy; CE'ACI@@%({;@N@ ofsEmHaNVENTIONaMaL Or Y

di sease and in Jury involves the

act r I 5
syn %ME&O%I (REQ%%Q g\g%hleé\}aat@gﬁﬁg omf% 11%%%@'%?%?%%1&%% t%1 %%b(e)teg be

typacalliymparifesinheimbalpes as disvederetisting dicsn dwsel e%spmat@dgethx@aerfusmn

inj{pg%s:,]gfgl %gg]gél 0 and rglpergg%gl '%;ﬂylxgérg& ?e}ltggs‘,as Jifferent

entptfe%s Howbves, tirs cﬁlﬁy@ccﬁﬁﬁﬁn dﬁé&f}h ctihnidng BtkeenIBEse two
e.g., Banasik et al., J. Biol em, 267:1569-75,

typ;bg oPdisanddrsBdn paiticular, 1aﬂanunm§1[ry d@gasp an@,‘r@@ﬁf@ﬁqon igigry can induce

oGPl e BB e OB AL s

prétfudlidiSas; t0R16 343 radiBAld dchSis nYchQﬁldEJﬁd&hpéf&ﬂ@/ NG54kt

WO 99/11628; WD 99/11623; WD 99/1
superoxide can react to form peroxynifrite (ONOO") (Szabo et al., Shock 6:79-88, 1996).

The ONOO-induced cell necrosis observed in inflammatory disease and in
reperfusion injury 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 injury (Szabd et al., Trends
Pharmacol. Sci. 19:287-98, 1998).

A number of PARS inhibitors have been described in the art. See, e.g., Banasik et
al., J. Biol. Chem., 267:1569-75, 1992, and Banasik et al., Mol. Cell. Biochem.,
138:185-97, 1994; WO 00/39104; WO 00/39070; WO 99/59975; WO 99/59973; WO
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WO 00/ 42040; Zhang et al., Biochem Biophys. Res.
Commun., 278:590-98, 2000; White et al., J. Med.
wahers0823%8: 4084- 4097, 2000; Giffin et al., J.P&EAS2005006243
Chem , 41:5247-5256, 1998; Shinkwin et al., Bioorg.
Med. Chem, 7:297-308, 1999; and Soriano et at.,
99/Ned4%: WO 9VHA643; WO 99/ L0341 BRD 99004828, AH@@%H 6281 Bad 99/11311;
associ ated Wi th admini stration of PARS 2?5 @ tors
W QY4200 fhang ef i s BioghgmyBiophyetReg Comaping ¢/ 8:590-98, 2000; White
2 I
et 7 B MEE G, SR RO ultin RADAURMER, PRUR. BERD47-5256.

1998y Shinkwiicemndn B¢@:ﬂ‘QtMéﬂl &Chemn.| 7}{2917 §O&e]r9@§eaﬂd Saorhinbiet ot sNature
re reparted in ma

Medigiro 3008098, 2016 (Ao ClSHadAoBtaicg) Wil sdmgepation f PARS
inhftAtoféis éfg%eeril&galssé'cpin'Mﬁgﬁ]QL{dll Sefehés 993“5§9159[19@8ar e

report as anti neoplastic agents in Cushman et al.
VWO IsoGiadlis7congundshavedieka praviauisiybliscussediin therdstit Borgample,

al ., WD 93/05 Synt heses _of oqui nol i
cytRiRie %@W@%@?ﬂﬂ% aop%rﬁameé%ésm g are %ﬂa@%ﬁsﬁéﬂéﬁmﬁ etal, I.
Me@f Qherﬁf %36@8 9698 bBbe and GudifidarBer ol 98 Me VMR AR 44557, 1999;
. Chem , 59:2833, 1981: Andoi et al.
mdsm[ll 2- Qltseqmln@ws ayeamgrtechas almmoglastlcpgqmts imGeshranet ., WO

00@%?47 %Ig(}]gsrlﬁegﬂplag{hair Flnb tOFs nla'i—ﬁhar,rth 3% 973é (%2%81 2,

3888?1%h§s%s oﬂﬂa@lln&hﬁ@nﬁ;ﬁﬂﬁdmﬁavehﬂwr@bﬂe@ Peetkaipld, bee
art for conpounds useful for treating or prev?ntln
‘a

Wagrzonelf ptainbidrRreptiRreadat., 4 163p%riPg4d: Wsvizapdh f ﬁ:angj Chem.,
59: g§§%61§‘3f AQRg! {Jzzoriaulf edgh. sbaly F €47:90PR$Y &H748Dusemund et al.,
I'Cconp |cét|on a vascu di'sease ot her than a
Ardﬁll?ﬂamvaﬁemham Q@0.)d $&a8k2, iﬁ84camﬂ:b,al et @l.t bidiemn). €hemnybect. B,
reference in Section 2 of this application is not an
38Bddir ¥sit-that the reference is prior art. 3. SUVMARY
OF The r@ﬁ@hglhg&le'%lc QAL e aﬁ'i'o%;ﬁﬁﬁ&§ﬁseﬁh€fo1 treating or
i nvention 1 ncludes a conpound of Fornula |,
preFemting a iFflammiatory Hisefer atdpariiisipy irfarynen @clne\rm@rcoadltlon renal

fmﬁ?% @%g%g,lte{ (ﬁabe[%r 3’5& t Zc?r& g végcléléatr dfsg?%eh&{%e l(ﬂ’glﬁl a cardiovascular

disk&@Jst Jagédrne Derivatives are useful for treating or
pr event | ng an inflammtory di sease, a reperfusion
| nj Gitptiome anygefessnce ik Sprtion; 0of thisepplicatignjiypet an admission that

,abetic conplication, a vascul ar di sease
the %?encg is’ rﬁ)rqu't )
ot é% a cardi ovascul ar di sease, cardi ovascul ar

di sease, reoxygenation injury resulting 30 from organ
transpl ant atio [ ncer (each
be| ng a " Condi t%i mm%lhﬁ N%O%anpoy tions

I si.ng.an effectiyv annu n Ol el
ber Ara e S Ohe it e BERHGM euBBupbapp-ard s 1
FoMfila cFbﬁnula 31, Formula III, Formula IV or a pharmaceutically acceptable salt

thereof (an “Isoquinoline Derivative”) as set forth below. Isoquinoline Derivatives are

useful for treating or preventing an inflammatory disease, a reperfusion injury, an

ischemic condition, renal failure, diabetes, a diabetic complication, a vascular disease

other than a cardiovascular disease, cardiovascular disease, reoxygenation injury resulting

from organ transplantation, Parkinson’s disease, or cancer (each being a “Condition”).
Also provided are compositions comprising an effective amount of an

Isoquinoline Derivative and a physiologically acceptable carrier or vehicle.



WD 2005/ 082368 PCT/ US2005/ 006243 Al so provided by the

i nvention are nethods for treating or preventing a
wGQaoios2ws, conprising admnistering to an anPOBIUSRWS/006243

need, of such treatnment or prevention an effective

anmount of an Isoquinoline Derivative. RL RS R2 R6 R7

R3 ABQO é’o%ﬁied %%Qhé:ﬁv(e@udd are 'ﬁ?etlQ)dB@ Rr3 tlfiatlgg nggﬁler(nﬁgl a; Cbrédition,
conmﬂsmgaaﬁ@i&%ﬁsg L] an@zabm/r@@@ Qﬁslch@emmqﬂei gr prevention an

effective amount of an Isoquinoline Derivative.

(III)
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R16 R15 (1V) The details of the invention are set

forth in the acconpanyi ng description below 5
wahodsmagies any nmet hods and materials simlar or PCT/US2005/006243

equi val ent to those described herein can be used in

the practice or testing of the present invention,

illustrative methods andomaterials are now descri bed.

O her features, objects, land advantages of the

invention wll v _from the description and

fromthe clains. [ [ [

specification are d by feference. 10 4.

BRI EF DESCRI PTI ON Higure 1 is a graph
showi ng the effect of co \TES | at e salt) and
t enozol oni de on tunor vol par e 1, -.- =
control; -A- = conpound 81 N gte salt); -x- =
tenozol om de; and -*- = conpound 8} (rresyl ate salt)

and tenozol om de. 15 5. DETAIAED DEQCRI PTI ON OF THE

| NVENTI ON The present inventidh pr ovi des |soqui nol i ne
Derivatives according to FV( IaI Formula 11,

Formula 111, and Formula IV bélow -4 WO 2005/ 082368

PCT/ US2005/ 006243 R1 5 RR RS R7 R3 XR8 Rg Ro RO

(1) and pharmaceutically acceptable salts thereof,

wheflaé detalis &6the in\@ntibih-lamrsets;‘ortﬁﬁn ittee ackbmpany@ig GScrptior helow.

O_MCSQ @;f(mg fls and m erlals sm_lar or %q%al%ﬁ;t%@qﬁﬁfﬁscnbed

he@fn cah'(bg%é@ tn th%@z[cﬁb@or\(teétﬁlg $tthe pldktht Mventiba, ilBstrative methods

and materlals are now described. Other features, objects, and advantages of the invention
will be apparent from the description and from the claims. All references cited in this

specification are incorporated by reference.

4. BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a graph showing the effect of compound 8l (mesylate salt) and
temozolomide on tumor volume. In Figure 1, -m- = control; - A - = compound 8l
(mesylate salt); -x- = temozolomide; and -*- = compound 8l (mesylate salt) and

temozolomide.

5. DETAILED DESCRIPTION OF THE INVENTION

The present invention provides Isoquinoline Derivatives according to Formula I,

Formula II, Formula III, and Formula IV below:
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to 7-menbered nonocyclic heterocycle); 10 R11 and R12

are i ndependently -hydrogen or -Cl-Cl o al kyl, or N,
weizhosamzBeR12 are taken together to forma PCT/US2005/006243

nitrogen-containi ng-3- to 7-nmenbered nonocyclic

heterocycle; Rl is -hydrogen, -halo, -Cl-Co alkyl,

-hal o-substituted Cl-&5 al kyl, -C2-Cl10 al kenyl, -C3-C8

nonocycl i c cycl oal kyl , -NH2, -am no-substituted

Cl-C5 al kyl, -B8RQO ONQ C2PsC5 al kyl ), -NO2 or

-A-B; 15 Ais -S2- - NHCO-, - NHCONH-, -CO,

-C(O O, CC]\IH-, IkyI) F‘7-NI—|- (CH2)

-S- or -C(S)

| O- nenbered blcycllc :
cycl oal kyl, -aryl, -NzZ1Z2, ,
-am no-substituted C1-C5 al kyl, CI\GC5 al kyl)-(-3- to
7 20 nmenbered nonocyclic heterqggycle) R

-H2NC( O) - substituted aryl, C(O)(}| -C(O0(CL-C

al kyl), -C(O O phenyl or C(j)ll—l) NH2, each of which,
other than -NZ172, -C(OOH, "or -C(NH)NH2, is

and {ERHRE L S I RSB T " nee, T - hzazz,

whergint r ogen- cont ai ni ng-3- to 7-nenbered nonocyclic
het er OC(¥CNI§ -C1-Cl10 al kyl, -C2-C10 al kenyl, -C2-C10
al k ﬁ},ﬂ 5S; -benzyl, 25 -C(O) OH, -Cl-C5

al k C5 al kyl) or -C1C5
al k%% ene- CI:(@%)) 5(a§3y I

(da-- Csalkc[l( R4, R7, RS,
andXms eC@ENe -Chde pEhidaaio)-y- @Ji)d@éh)n ,--H%H(QH) f%(’@ﬁ’@' -O-,

NS Mo RO, e . SHEE 1 8t 2
to ﬁ%ﬁﬁ@&&%ﬁ&&%’ﬁ&ﬁ&@ 96243 nonocyclic cycl oal kyl ,
-ar [, -anm no-substituted Cl- alk %‘)m%
1@(n¢1he:sreand§ae)ldentbcblz§}reeﬂn% 1 9|abk F 12 are
take Vﬁo%ﬁth%&o%ﬁn%ﬁﬂ%%et e(g) g%n{d Y-meh ed Igon&lyghé‘h&ﬁocycle

I’'sunsub ubstitute one or
mor R, &f-hydeken, -halbl -@Il-ClbI@]Zz&) - ,sulvmuﬂlted m—%r@{ymchf(éo

5 i ndependently, Cl-
kG ST RFYOHC SNSRI\ EE N O BB GyrCs allr
- v M NGy, oPIAMN, Z3 and Z4 are taken
C@gg?hg )g%gr%g{ 1)nltroggré cont ai ni ng: 3- to

7- m&rrbe$©ﬁ, M%FNHC&IM}&QN%; G-, NC(QO-artePH-ar e
o e D oNEy e i o S§eT e and n i's an i nt eger

r g_‘g' 15‘%f Cgb"ﬁllgyl&Cg—@Q a%l{gr_lfln ?3 C&H?Qﬂdzrﬁﬁééﬁc(l g%:banydﬁG@ﬁocycle -
7-to 10- membered blcyc}lc heterocycle -C3-Cg monocychc cycloalkyl -aryl, -NZ,Z,,
-(C;-C;s alkylene)-NZ;,Z5, -amino-substituted C;-Cs alkyl, —(C;-Cs alkyl)-(-3- to 7-
membered monocyclic heterocycle), -H,NC(O)-substituted aryl, -C(O)OH,
-C(0)0-(C;-Cs alkyl), -C(O)O-phenyl or -C(NH)NH,, each of which, other than -NZ1Zs,
~C(0)OH, or -C(NH)NH,, is unsubstituted or substituted with one or more of -O-(C4-Cs
alkyl), -halo, -hydroxy, -NO;, -CN, -NZ;Z,, -pitrogen-containing-3- to 7-membered
monocyclic heterocycle, -C1-Cyg alkyl, -C,-Cyo alkenyl, -C,-Cyg alkynyl, -aryl, -benzyl,
-C(0)OH, -C;-Cs alkylene-C(0)O-(C;-Cs alkyl) or -C;-Cs alkylene-OC(O)-(C;-Cs alkyl);

R,, R3, R4, Ry, Rs, Ro and Ry are independently -hydrogen, -halo, -hydroxy,

-0-(C;-Cs alkyl), -C1-Cyo alkyl, -halo-substituted C;-Cs alkyl, -Ca-Cio, alkenyl, -C3-Cg

-5-
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-CH(-aryl)-, -0-, -NH, -S or -CH(NR11R12)-, wherein

nis an integer ranging fromO0-5. |n one enbodi nent,
we&2005988868 | N anot her enbodi nent, R5 is S. 15 | RC&US2005/006243

further enbodinment, R5 is NH In another enbodi nent, X

Is -N(SQ2Y)-. In one enbodinment, Ais -SOZ or

mon(aiyciélf 8ycl+32kéﬂn0t fie {T‘g odlnrge n%sut&ah %rjm o C?(Uﬁék—l
-C(tu%@n:lo@yﬂksz],) O'C((l)(ljlilog eNEl, doi-AyBy) i C het erocycl e,
-C8 nmonocyclic 20 ¢ oal kyl

i anZn@ldsMP irtd@@@uiemiy o Hiy 10 all@élwgﬁh a8 WPES%tu@d Fo

e
subbiF R BRGEL FuboR BEX PRI, where 7 apd 7 e
1ndé!b§§3{l§ﬁ2tlyo FIé(o@)(Q)—Os plkeh thlﬂ&mhsﬂfstlmmcbcbr subgtiteted twitinone or more
- O QH or un ubst tuted or
of 5B RIS ANER: G1M% By Aok RIERRECs i hyroten-
contﬁﬁ‘% 2639 10 MRS ed m%cych%ét%t?ocycle or N, Z; and Z, are taken together

cont ail ni ng- 3- mefber ed rmnoc clic
to foahanmggth&;ontaﬁﬁng-ﬁi tﬂmmbcyetd, mOﬁIZ>yC11®h%tBII0€V|§1¢, and

- C2-C10 al kyn benzyl, -Cl-C5
al k9Fse4?eln§@é%p %%X%Pré/ or -Cl-C5
al kyl ene-0OC(O -C1-C5 al kyl. [In another enbodi nent,

R1- R4 are hydrogen. In a further enbodi nent, at Ieast
onehmnemanlmnermsx iRAC(Q7, -CEB:;, -6 (bake)-REGL(OF)o{Gn-» ~CH(OH),

_CI% a0 )O) (C@? : ’S'3 &gl?ﬁw k[g?ﬂgin r%Qﬁ@ﬁégeg?v%lﬁ’g #:Sm 0-5.

2005{&&2&@&,@@5&@2&({5/ 006243 In other illustrative
enbodi ments R5 and Xdn a compound of forrmula (I) are

as Lenothsrembogisreafy R'RSSX NH - C(O) - NH - CH2- NH
N(H:'_If.\'gghﬂ“}her Neoodiie RS NR, NH - CH(OH) - NH - CH(-aryl ) -

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

In one embodiment, A is —SO,- or —SO,NH-.

In another embodiment, B is -C;-Cyp alkyl, -C»-Cyp alkenyl, -3- to 7-membered
monocyclic heterocycle, -7- to 10-membered bicyclic heterocycle, -C3-Cs monocyclic
cycloalkyl, -aryl, -NZ;Z,, -amino-substituted C;-Cs alkyl, —«(C4-Cs alkyl)-(-3- to 7-
membered monocyclic heterocycle), -H;NC(O)-substituted aryl, -C(O)OH,
-C(0)O-(C;-Cs alkyl) or -C(0)O-phenyl, each of which, other than -NZ;Z,, -C(O)OH, or
-C(NH)NH,, is unsubstituted or substituted with one or more of -O-(C;-Cs alkyl), -halo,
-hydroxy, -NO,, -NZ;Z,, -nitrogen-containing-3- to 7-membered monocyclic heterocycle,
-C1-Cjg alkyl, -C,-Cyp alkenyl, -C,-Cyp alkynyl, -aryl, -benzyl, -C;1-Cs
alkylene-C(0)O-C;-Cs alkyl or -C;-Cs alkylene-OC(0)-C;-Cs alkyl.

In another embodiment, R;-R4 are hydrogen.

In a further embodiment, at least one of Ry, Ra, Rs, R4, R7, Rg, Ro and Ry is other
than hydrogen.

In one embodiment, one of R;-R;g is -NHC(O)~(CH,),-OAc or -NHC(O)-(CHa)s-
OH.



NH -NH NH -S- NH -CH(NR11R12)- NH -N(SQ2Y) S -C(O- S
-CH2- S -CH(halo)- S -CH O (CH2)ri S -CHOH)- S
wWOoeh5/0a238) - S -0- S -NH S -S- S - CH(NRL11R12) PCTDS2005/006243
-N(SQ2Y)- O-C(O -7 W 2005/082368 PCT/ US2005/ 006243
RS X O-CH2- O-CH(halo)- 0 -CH(OH)(CH2)R O -CH(OH) -

iy TR i B B B AR e e

beldwor mul a (1) have the Fornula (la): O NH

R® X
NH -C(0)-
NH -CH,-
NH -CH(halo)-
NH -CH(OH)CHz),-
NH ~CH(OH)-
NH -CH(-aryl)-
NH -O-
NH -NH-
NH -S-
NH -CH(NR''R")-
 NH N(SO,Y)-
S -C(0)-
S -CH,-
S -CH(halo)-
S -CH(OH)(CHa)u-
S -CH(OH)-
S -CH(-aryl)-
S -O-
S -NH-
S -S-
S -CH(NR"'R'?)-
0 -N(SO.Y)-
0 -C(0)-
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/' \ R8 RO (la) 5 where R8

and RO are as defined

above for Formula (1). In one enbodi nent, the

woaopmsrsds of Forrmula (la) ar

e those wherei n RBCTAIS20d5/006243

Rgis -A-B, Ais -SO2- and Bis -NZ1Z 2 or -(C1-C5

al kyI ene) NZlZZ 10 Il lustrat

I ve exanpl es of conpounds

of —Fornuta are—set—fortth betow -8 WO

2005/ 082368 R§CT/ US2005/ OOGZJLS Conmpound R8 R9 43 -H
NHECO-EH2NCEH3) 244 —H—SEaNH(CH2) 3=(mmor phot i m=4=y 1)

45 - NHC( O) CHaN( CH3) 2 -H 46 -CH,-
SA2NHCH2)}-3—{(-werpheH-A—4—H)y—H—97—NR—H—98—H

|
-NO2 99 -F@eH 100 -H -F 1
103 - H - NHOOCH2QAc 104 - H

01 -NH2 -H mﬂhalbb-- NH2

I\Il_lf‘(Y‘LI') ﬂ_l 1 0 E

- NHCONH- n- prgpy!l 106 -H - S(
- SCPNH( CH?) 3- nprphol ine 104

D2 NH( CH2) 3- mBH(DH)(CHQZ -F

-E - SOPN I—Lnr'nrnhnllnn 1090

-F -S02-imdgzole 110 -H -S(
pharmaceutically acceptable

BNa 111 SG@H(()I—B and
salts thereof lLn_another |

enbodi nent , bhe conpounds of
Formula (I b) @)

Formul a (I )_dpﬁyﬁylghe

0 -O-

0] -NH-

O -S-

0 -CH(NR"R™)-
o) -N(S0:Y)-

In another embodiment, the compounds of Formula (I) have the Formula (Ta):

O

NH

Ro

(I2)

where R®and R’ are as defined above for Formula (J).

In one embodiment, the compounds of Formula (Ia) are those wherein Rg is —H,

Ro is —~A-B, A is —=SO,- and B is -NZ;Z , or —(C;-Cs alkylene)NZ;Z,.

Tllustrative examples of compounds of Formula (Ia) are set forth below:



%N Rg 5 Ro (Ib) -9 W 2005/082368 PCT/ US2005/ 006243

where R7, R8, RO and R10 are as defined above for
woeaoomosas6gl ). |11l ustrative exanpl es of conmpoun@eTais2005/006243

Formula (I b) are set forth below Conpound R7 R8 RO

Ro 22a -H-H-H-H 22b -H-OWw -H-H 22c -H-H’

=ONE 220 =H—=H;,=H =022 - H - Ve -Hp A 22T —H
Comptyipd 'y “1 500 B8 1 ScooH -l 233 -H -O2 -H -H_ 23b

-3-H {QH -H 23c -H -H -H - OH -NEBeOHM(CHz2) 40H - H
25h -H|-H - (CH2)50H -H 25¢ -H - |
- ( CHz§I4COOH H 25e -H -H - d@zﬁ%@)&-@ofzb%hn-ﬂryl)
O NHCGHR =7 I 260 —H
“Ho Nl R T o B o O NG 3 N (1, 3-
-kg-H ISDQNH(IEHE)y%%rthImQ(}@ NHECH2) 2- NMe2 -H -H 26e
-H -H S -H-SBNal-H -H -10 WO
2005/ 082§@3 PCT/ USZOO5/ 006243 -H

98 -H -NO,

99 -F -H

100 -H -F

101 -NH, -H

102 -H -NH,

103 -H -NHCOCH,0Ac

104 - -H -NHCOCH,OH

105 H "NHCONH-n-propyl

106 -H -SO,NH(CH,)s-phenyl

107 -F -SO,NH(CH,)s-morpholine

108 -F -SO,NH-morpholine

109 -F -SO,-imidazole

110 -H -SOsNa

111 -SOsNa -H

and pharmaceutically acceptable salts thereof.

In another embodiment, the compounds of Formula (I) have the Formula (Ib):

0



and pharmaceutically acceptable salts thereof. In

anot her enbodi nent, the conpounds of Formula (1) have
woOhersszassl a (1c): NH X 5 R (lc) where X ardTRS25006243

as defined above for Forrmula (1). Illustrative

exanpl es of conpounds of Formula (lc) are set forth
whé?@k%\’lk Eégn@R@%?él&ddeﬁnB@ abak folFSERIM (- SCBH  35a

- N( 0%\ 2) - - SO2NH2  35b - N[ SO2NH( CH2) 3- - SO2NH( CH2) 3

(rmor pholin-4-yl)]- (norpholin-4-yl) 40a -S- -H and

ph ceutically acceptabl.e lts.t f er
Cmd ek FeHe e meis Shstaoel it 4B 5 spion gl
Formula (l1d): 15 -11 WO 2005/ 082368 PCT/ US2005/ 006243
0 NH S02-B  (I1d) where Bis as defined above for the

ARG B o0 g 25 SIPLTy © P
allzgéll end) sybstijtuted with gNH or -Oh . The ginventf on g
al’'so reljates to jconpounds of Fornmula I: Rl ORRG 2
N 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
23c -H -H -H -OH
25a -H -H -(CH,)4,OH -H
25b -H -H -(CH,)sOH -H
25¢ -H -H -(CH,)¢OH -H
25d -H -H -(CH,)4COOH -H
25e -H -H -(CH,)sCOOH -H
26a H -C(O)NH(CHy)s-(morpholin- H -H
1-yl)
26b -H -C(O)NH(CH_),-COOH -H -H
26¢ -H -C(O)NH(CHz)s-N-(1,3- -H -H
imidazole)
26d -H -C(O)NH(CH,),-NMe, -H -H
26e -H -H -SO;sNa -H
26f -H -SO3Na -H -H
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R3RB R4 OR o RY 10 (I1) and pharmaceutically

wherein: R6 is -H
- Cl1- C10 al kyl
-C2-Co 15 al

acceptabl e salts thereof,
wal2boslog2de¢ i s - hydrogen, -hal o,
- hal o-substituted Cl1-C5 al kyl,
- C3-C8 nmonocyclic cycloal kyl, -aryl, -NH2,
-am no-substituted C1-C5 alkyl, -C(OOH -

and?pk}%& %%Cept%lbgﬂs tf?ér N -S2-, - S2NH-,

C(J\I( C1-C5
- NH-, (CH2) -S or -C(S)- B
-C2- ClO al ken -3- to 7- merrbered
het Brasether émbodwmzihet EupPIAgHHF
heterocycl e, -C3-C8 npnocyelic cycloal kyl,
-am no- -12 WD 2005/ 082368PCT/ US2005/ 006243
substituted Cl-C5 (1-Cs al kyl)-(-3-

al ke,
7- menmber ed nonocycl \
-H2NC( O) - substi t ut ¢ M
al kyl), -C(0O O pheny. T

R2, R3, R4,
RO and R10 are i ndependentl oyen, -haI o]
-hydroxy, -0 (Cl-C5 al kyl)x al kyl ,
- hal o-substituted Cl1-C5 al kyl, Z10 al keny

5 nonocyclic cycloal kyl, -aryl,
-am no-substituted d-C5 al kyl,
al kyl), -OC(O (C1l-GC5 aIkyI)
CS2NH, -NHCO-, -NHCONH, B Sco, -0 O -
whefe Qe R° aré‘&\liéﬁned Q&N(e%r %maﬂkml).) -, -NH,
or -C(S)-; Bis -Cl1-C10 al kyl, -C2-C10 al keny
7- menber ed nonocyclic heterocycl e, 10 7 to

NO2 or -A-B; A

Cycﬂﬁér& ti ede)ahlgﬁ'ei%lolf%?%ﬁ&&dg‘f%?gﬁmﬂa%ﬂ% , SSELOT

nmonocyclic heterocycle), -H2ZNC(O) -substituted
-C(OMH, -C(OO0(d-C alkyl), -C(O O phenyl
-Nz172; and Z1 and Z2 are independently -H or

10

or Cl1-GC5

, PCT/US2005/006243

kenyl ,

O O( Cl- C5
- NHCO- |
al kyl ) -

is -Cl-C10 al kyl,
n&i%ﬁel ﬁe Formula (Ic):

-aryl,
to

(O OH, -C(0 O (CL-C5

R7, RS,

I, -C3-C8

N2
-C(O’H, -C(0) O(Cl-C5

is -SO2-,

| -3

-S-
to

(Bev?'ed
aryl,

or
-Cl-C10

alk ich is unsubstitut or subst|i tut ed
#&P@P

w t,h one
and’ Z4

-hal o, |-OH or -N(Z3)(Z4), where Z3
are 34 _N(SO3H)-

-SO;H

35a -N(SO,;NH,)-

-SO,NH,

35b -N[SO,NH(CH>)s-

(morpholin-4-yl)]-

-SO,NH(CH,)3-
(morpholin-4-yl)

40a -S-

-H

and pharmaceutically acceptable salts thereof.

In another embodiment, the compounds of Formula (I) have the Formula (Id):

15
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15

20

15 i ndependently, -H or -Cl1-C5 alkyl, which is
unsubstituted or substituted with one or nore of

woheadsmg2zehydr oxy or -NH2; or N, Z3 and Z4 are Pakais2005/006243
together to forma nitrogen- containing-3- to

7- menber ed nonocyclic heterocycle; or N, Z1 and Z2 are
taken together to forma nitrogen-containing-3- to
7- menber ed nnnocycliq het erocycle. 20 In one
enbodi ment, B_isa w0 1qen-containing-3- to
7- menber ed [ fliet erocycle. In still another
enbodi nent, @ -halo, -d -G o al kyl,
- hal o- substit0¥€d I, -C2-Cl10 al kenyl,
-aryl, -NH2, -
am no-substituted Cil- -C(OMH, -C(OQd-GC5
al kyl), -NO2 or -A -B is -S2-, -SO2NH,
-NHCO-, - NHCONH-, -CO-, CONH, - CON(C1- G5
alkyl)., -NH, -CH2, -S or -2 and' B is -ClL-CL0
al kyl, -C2-C10 al kenyl, -3-Jd)o 7-nenbered nonocyclic
heterocycle, - 7- to 10-nmenbered bicyclic heterocycle,
whereB-iegs Aefinsg\abryefas g eompapnds offgrmula %ﬁn no-
substituted C1-C5 al kyl, -C1-C5 alkyl-(3- to
7- menber ed nonocyclic heterocycle), 30
H2 Nin(oDk eatbod irhdnit B s -a¥FHZ, or (@ OHlkylea ) I (431 oCFC1-Cs
al kyl), -C(O O phenyl -Nz1Z2. In a further
alk)éﬁ!ﬂf‘ééﬂ?ﬁé‘ﬁ‘ft?g é’ﬂthl—é\ﬁg% Ognétof R1, R2, R3, R4, R7, R8, RO
and Rio is not hydrogen. In another enbodi nent, at
| east one of R2, R4 and R10 is other than hydrogen.
- 13TMONn260EM0SRBE RGBT cu8po0B O Eozgulall one
enmbodi nent, A is other than -CONH. The invention also
relates to conpoundsppf Forgrula I11: 0 R2Z H Rg X Rg
RO 5 (I1l) and pharnaceutilcally acceptable salts
thereof, wheggin: X ). quGO-; R2 and R3 are
’ " - hal o- substi tuted

Rio Re

(ID

and pharmaceutically acceptable salts thereof,
wherein:

Rs is -H or C;-Cs alkyl;

R; is -hydrogen, -halo, -C;-Cyp alkyl, -halo-substituted C;-Cs alkyl, -C»-Cjo
alkenyl, -C3-Cs monocyclic cycloalkyl, -aryl, -NHo, -amino-substituted C;-Cs alkyl,
-C(0)OH, -C(0)O(C;-Cs alkyl), -NO, or -A’-B’;

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

B’ is -C;-Cyo alkyl, -C»-Cyo alkenyl, -3- to 7-membered monocyclic heterocycle, -

7- to 10-membered bicyclic heterocycle, -C3-Cs monocyclic cycloalkyl, -aryl, -amino-

-12-
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25

30

10 -hydroxy, -O(C1-C5 alkyl), -C1-C5 al kyl, -NO2,

-NH2, -CONH2, -C(OOH, -0OC(O-Cl-C5 alkyl or
woe(@®)oeIet- C5 al kyl; R8 and RO are i ndependent PET/US2005/006243

_-hydrogen or -A-B; Ais -S2-, -SO2NH or -NHCO-; B

Is -Cl-C5 al kyl, -Nzi1z2, -3- to 7-nmenbered nonocyclic
subﬁﬁ\%t@& REXE! Bey1 2N 65 aﬁ%)%? 07 AR ABeFA B deYElid Keterocycle),

erocycle each I's unsubstituted or

—Hzggml-sﬁl:?stlwmh @@)o%r-cn@)@(ef -Cs h%bov@l@@@tewmreblzﬁa,
al kyl_, ubsti t ut ed
T RadoBdts B o Rer g stdfopatenty TaRgSh gleihdiod

-O- é@ﬁ@‘fhkﬁ et s @1@1&91 %al@@&lﬁutdi&ﬁgpgs alldyl ed,-@ alkenyl, -C3-Cg
subs |tu o al kyl or oxy substltuted
moniby e @ICkaaﬂkyland’lszém ehrmzoaﬁhstllﬁﬁ@l‘éﬁzrﬁb NaHogen

k d
QiR ipgiolu s afgp aRgp et Atk §xy°2r
-N(X3 !sé%) ,-szHe X31@0d -KHGONH-,i- Od,e NI EDC(Q)-, -DYO-,
- C1- gy which is unsubstituted or substituted
-CQiNHh 6@@( Q:r@lké’l) O'NH'hy@IHnyS & -CNPZ; or N, Z3 and z4

ar ta t

S B LS GRa R 3 I hRARRA PR RO derd el -
7- tb ab&?}%ﬁmgd bleycmme%mayoae -0i-Ck ag@oecydictcycioatkyl, 3aryt, 0-(Ci-Cs
Sk eieRed Fgnocebic hetorpayaie), AORPISS Sgtuted ary
) n X- -0-.
R Al Rk T

an thmd %me mdupendenmg -H or -@-6;oaaticyl R@hich lswy@ﬁubgtéhted oh

I ment, R

Subé'i““ﬁ?g wigh ong ¢ rﬁ‘i’F& 65* ﬂ’&/’gl%/(g@)g%‘s erg z§I%Irl haﬁ o

1nd§¢]gh E’ﬁﬂ’y‘enﬂ,or E@r c@n@ﬂ th'i%al RBufsubdfegesy saa@htﬁaduvﬁﬂr dheer more
ereln or -SCNH-. In a further

of mmodxydmm or aN HoeersY, Grandds acptakemtogrien iRfory & nitrpgsn-
con(l‘%ldr 99 a% 7 6%6%1_%@?6?% il(ngmﬁcgchg git],ze E&gl%r of IQ' Et &l izoare taken together

to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle.

In one embodiment, B is a nitrogen-containing-3- to 7-membered monocyclic
heterocycle.

In still another embodiment, R; is -hydrogen, -halo, -C;-Cyo alkyl, -halo-
substituted C;-Cs alkyl, -C,-Cyg alkenyl, -Cs-Cg monocyclic cycloalkyl, -aryl, -NHp, -
amino-substituted C;-Cs alkyl, ~-C(O)OH, -C(0)O(C1-Cs alkyl), -NO, or —A’-B’;

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

B’ is -C;-Cyp alkyl, -C»-Cjg alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -Cs-Cg monocyclic cycloalkyl, -aryl, -amino-
substituted C;-Cs alkyl, -C;-Cs alkyl-(3- to 7-membered monocyclic heterocycle), -
H,NC(O)-substituted aryl, -C(O)OH, -C(0)0O-(C;-Cs alkyl), -C(O)O-phenyl or -NZ;Zo.

In a further embodiment, at least one of Ry, Ry, R3, R4, R7, Rg, Rg and Ry
is not hydrogen.

In another embodiment, at least one of Ry, R4 and Ry is other than hydrogen.

-13 -
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NHR7 R3 RQ RO R o 13 and pharmaceutically

acceptable salts thereof, 15 wherein: Rl, R2, R3, R4,
W&2905R82368%0 and R10 are independently -hydr ogeRCTAIS206/006243

-hydroxy, -O(Cl-C5 alkyl), -d-do alkyl,

-hal o-substituted C1-C5 al kyl, -C2-Clo alkenyl, -C3-C8

mqﬂ%ﬁ&k@%&ﬁ&hpmmﬁuwic NNH2, - ami no-substi tut ed

C(OQ CLl-C5 al kyl),
OC(O)(ClCSaIkyI) -NO>2 or -A-B; 20 Ais -S2-,

B T L T
-C(S)-; Bis -Cl-Co alkyl, -C2-do alkenyl “3- to
7-msnbered nonocycl i c heteloocycl e, - 7- to 10-msrrbered

nonocycl i c cycl oal kyl
nel - Nz122,
-(C1l-C5 alkyl)-(-3- to

bi cyclic heterocycl e,
-aryl, -Nz1z2, Re(C
-am no- substi t ut ed

-C3- 1!»:

- H2NC( O) - subst i gut ed~ay
al kyl), -C(O O phenyl or -Q NH) M
ot her than -Nz1z2, -15 WD 2665 ,
PCT/ US2005/ 006243 -C(O OH, or -~CCN NH2, is
unsubstituted or substituted wth ong or nore of
-O-(C1-C5 alkyl), -halo, -hydroxy, -RO2, -CN, -Nz1Z2,
-ni trogen-contai ning-3- to 7-nmenbered nonocyclic
het er ocycl e, -O C10 alkyl( Ur2- c10 al kenyl, - C2-C10
al kynyl, -ary - benz oo+ -C1-G5
andmhla;mmeuczaal@)a@:qp@bl féIﬂR%IP()f or -Cl-C5
arllkyl ene-0C(O-(d-C5 alkyl); 5 and Z1 and Z2 are
whettlsnendent Iy -H or -Cl-Cl o alkyl, which is
unsxhsiamtoedogr substituted with one or nore of

- h | -

P RmenEndeDeidshty é%yd@%:@%[ gfo, Gy ida cr-Cs oy,
- b e t . )
A LR B I M5.00, mr00 00-

alkalageCt@}O{b—Cts@ﬂkyla nltrogen 10 containing-3- to

tak ﬁalt é%rﬁé]?(%pg&lenﬁy (r)goec crl_g;_B;or N, ZI and Z2 are

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

B is -C;-Cs alkyl, -NZ;Z, -3- to 7-membered monocyclic heterocycle, or -7- to
10-membered bicyclic heterocycle, each of which is unsubstituted or substituted with one
or more of -hydroxy-substituted C;-Cs alkyl, -amino-substituted C;-Cs alkyl, -3- to 7-
membered monocyclic heterocycle, or -7- to 10-membered bicyclic heterocycle, each
unsubstituted or substituted with -C1-Cyg alkyl or -hydroxy-substituted C;-Cs alkyl; and

7, and Z, are independently -hydrogen or -C;-Cs alkyl, which is unsubstituted or
substituted with one or more of -hydroxy or -N(Z3)(Z4), where Z3 and Z4 are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -hydroxy or -NHp; or N, Z3 and Z, are taken together to form a nitrogen-containing-3-
to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together to form a

nitrogen-containing-3- to 7-membered monocyclic heterocycle.

In one embodiment, -X- is -CHj,-.

-14 -



to forma nitrogen-containing-3- to 7-nenbered

nmonocyclic heterocycle. In one enbodinent, RO is -A-B,
wohers@smse8 A- is -SO2- or -SO2NH-. I n anot her PCT/US2005/006243

enbodi nent, R1-R4 are each hydrogen. 15 In anot her

enbodi nent, R1-R4 are each hydrogen. In a further

e j : Iy of Rl, R2, R3, R4, R7, R8, RO
ar"}'g&%hl%fﬁl&tser%t déﬂpsﬁ?%ﬁgﬁ?drogen. In one enbodi nent, A

i s InbheembbdimenCBYyHs hydzogeprandiBnisndidn further still

relates.to conpounds of Fgr .22 OR2 NHR7 R3
/ I%anﬁke@xg@%&?@@nt, ngséﬁdﬁﬁﬂn‘ékﬁﬁ%&qrp al'ly acceptable
salth $né BHB@Iment, WBESRJTs h9droBén M R -R7B RHR ik eAdS and Ry is
defined above for Fornula 13. In one enbodinent, RO is

5 hydrofe®, wherein -A- is -SO2- or -S2NH. -16 WO

BSOS AP ORE e PUPOLSL e Aol whern
Aid east one of R, R2, R3, R4, R7, R8, RO and Rio is

ot her than hydrogen. The invention further still
-SOpedtafb@sNto. conpounds of Fornula 37: RL O R2 NHR7 Rg

In a further embodiment, at least one of Ry, R3, Rg and Ry is not hydrogen.
10

The invention further relates to compounds of Formula 13:

Ry 0

13

and pharmaceutically acceptable salts thereof,
15  wherein:
Ri, Ry, Rs, Ry, R7, Rs, Rg and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(C;-Cs alkyl), -C1-Cyp alkyl, -halo-substituted C;-Cs alkyl, -C»-Cyg alkenyl, -Cs-Cs
monocyclic cycloalkyl, -aryl, -NHj, -amino-substituted C;-Cs alkyl, -C(O)OH,
-C(0)O(C;-Cs alkyl), -OC(O)(C1-Cs alkyl), -NO; or -A-B;
20 A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(O)O-,
-CONH-, -CON(C;-Cs alkyl)-, -NH-, -CHy-, -S- or -C(S)-;
B is -Ci-Cy alkyl, -C»-Cy alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -aryl, -NZ;Zo,
-(C1-Cs alkylene)-NZ:Z5, -amino-substituted C;-Cs alkyl, —(C;-Cs alkyl)-(-3- to 7-
25  membered monocyclic heterocycle), -H,NC(O)-substituted aryl, -C(O)OH,
-C(0)O-(C;-Cs alkyl), -C(O)O-phenyl or -C(NH)NH,, each of which, other than -NZ;Z,,

-15 -



Rg HN Ra 5 Ro RO 37 and pharnmaceutically acceptable
salltsthereof, wherein: R -R4 and R7-Rio are as

\Vdgmﬁnmﬂmabove for Formula 13. 10 In one enbodCT®IS2005/006243
Ri -R4 are each hydrogen. In another enbodinent, RO is
-A-B, wherein -A- is -S2- or -SNH. In a further

c@@%& g@?\gﬂ)ol\tﬁ%% 'i?&?shb&{lﬁre%r Rbstifdted ¥3h oftdor Bére BRBO-®9-Cs

) r- than hydrogen. 15 The invention al so
alkyheHatoe shitdooxgo AU, oNZEDy; mitregenecontainingy3Rgo Kipgurbered

RB R4 SRo RY, 401 005/ 082
monpeElisisEaEISe 1 10&}%{101\%‘3}%8@%@@ G0 gl 2l benasl
COR fxﬁ,ﬁgg-@;[ﬁ;aa@genfeg@;@g@—mrcﬁﬂgﬁﬂoﬂ@l-@s?an%sﬂen@m(@s-(cl—cs alkyl);

ormula 13. 5 In one enbodi nent,
5 andRl1-R4 are each hydrogen. In one enbodinent, RO is

- A B, rei.n.-A- .is - - Of~ - . 1] .
Ao near BB RO ey TSt et syl on g
substifle R} Bhione OF Bfdfre of Malb, (YHIoR gN(Z,)(Phk wheveT amhiZfare t her
~ relates to conpounds of Fornula (IV): q). .
independently, -H or -C;-Cs alkyl, which is unsubstituted or su stituted with one or more
of -halo, -hydroxy or -NHjy; or N, Z3 and Z4 are taken together to form a nitrogen-
10  containing-3- to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together

to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle.

In one embodiment, Ro is -A-B, wherein -A- is -SO,- or -SO;NH-.
In another embodiment, R;-R4 are each hydrogen.
15 In another embodiment, R;-R4 are each hydrogen.
In a further embodiment, at least one of Ry, Ry, R3, R4, R7, Rg, Rg and Ryo is other
than hydrogen.
In one embodiment, A is other than -CONH-.

20 The invention further still relates to compounds of Formula 22:

Ry o

R
NH
Ry

R =

R4 o

Ryo Ro
22

and pharmaceutically acceptable salts thereof,
wherein:
25 R;-R4 and Rs-Ry are as defined above for Formula 13.
In one embodiment, Ry is -A-B, wherein -A- is -SO,- or -SO,NH-.

- 16 -



%R R14 10 R16 15 (I1V) and pharnmaceutically

acceptabl e salts thereof, wherein: R13 and R16 are
woydspgess 15 one of the R14 and R15 groups i SPCT/US2005/006243

-NHC(O) - (CH2)ri Nz1zZ2, and the other group is -

hydrogen; Z1 and Z2 are independently -H or -Cl1-Cl10

al h)ﬁ'anoﬁf@f&ﬁbd)cﬁmeﬂtsw%la&@&&ﬁt@ﬂro pbstituted with one

or nore of -halo, - or N(Z]%5 , Where Z3 and Z

ar dn 4 faribereemamditent, atllbast one31f K5 Ral Ky R4, BihiRenR¢ gnd Rlo is other
h H}éc&bstltuted or substituted with one or nore 20 of

an hydroxy or -NH2; or N, Z3 and Z4 are taken

t ogpkdi@kertdnifaitheratilirtlaRe eNcorfpuiinds of Agrnitla 87

7- menber ed nonocyclic heterocycle; or N, Z1 and Z2 are

taken together to fogma njtrogen-containing-3- to

7- menber ed nmonocycliclheterpcycle; and n is an integer

ranging fromO0-§j, 25 enbodi ment, Rl14 is

-NHC( O - (CH2) n Vi %2 and R16 are each

hydrogen. I n one enp rRNHC( O) - (CH2) n
NzZi Z2 and R13, R14 -18 WO
2005/ 082368 PCTRUS200 /006 Qgen. I n one

enbodi ment, n is 1. In anotfer ,

anot her enbodi nent, n “ts 3.7 5 ¢ enbodinment, nis

4. I n another enbodinent, nis 5] ustrative

exanpl es of the corrpounds of Forfrula g V) include the
5 conpounds of Formula (l1Vva): 0 NH H (CH2) n-Nzi z2

37

s, N i S 2. In

and pharmaceutically acceptable salts thereof,

wherein:

R;-R4 and R7-Ryg are as defined above for Formula 13.

10
In one embodiment, Ri-R4 are each hydrogen.
In another embodiment, Ry is -A-B, wherein -A- is -SO»- or -SO,NH-.
In a further embodiment, at least one of Ry, Rz, Ra, Ry, R7, Rs, Ro and Ry is other
than hydrogen.
15

The invention also relates to compounds of Formula 40:

Ry 0
R
NH
R7
Rg
R
R
R1o °
40

- 17 -
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25

10 (I'va) and pharmaceutically acceptable salts
thereof. In one enbodiment, the conpound of Fornula
wOhwMz)s2ws Conpound n -NzZ1Z2 57 2 -N(CH3)2 BBTRS2005/006243
-N(CH3)2 59 4 -N(CH3)2 60 5 -N(CH3)2 61 1 62 2 o 63
3~ 64 4- o -19 WO 2005/082368 PCT/ US2005/ 006243 65
t cceptabl e sa
and B B e con  Formila

_ es of the conpounds of Formula (1V)
whesdiso i ncl ude the 5 conpounds of Fornula (l1Vb): O NH

N SEITIE (L and phar gyl |y scooptab o

For mul a (IVb) is: Conpound n -NZ1Z2 67 2 -N(CH3)2

68 3 -N(CH3)2 69 4 -N(CH3)2 70 5 -N(CH3)2 71 1 NO
In one embodiment, Rj-R4 are each hydrogen.

In one embodiment, Ry is -A-B, wherein -A- is -SOy- or -SO>NH-.
In a further embodiment, at least one of Ry, Ry, Rs, R4, Ry, Rg, Ro and Ry is other

than hydrogen.
The invention further relates to compounds of Formula (IV):
0
NH
Rig
‘O R14
Ris Ris
av)

and pharmaceutically acceptable salts thereof,
wherein:

Ris and Ry are hydrogen,;

one of the Ry4 and Ry5 groups is -NHC(O)-(CH,),-NZ1Z,, and the other group is —
hydrogen;

74 and Z, are independently -H or -C;-Cio 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 Z4 are taken together to form a nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together
to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle; and

n is an integer ranging from 0-5.
In one embodiment, R4 is -NHC(O)~(CH2)n-NZ1Z; and Ry3, Rys, and R;¢ are each

hydrogen.
In one embodiment, R;s is -NHC(O)-(CHz)a-NZ1Z; and Ry3, Ryg, and R¢ are each
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7220 733- 0 7440 755 ~ -20 WD 2005/082368
PCT/ US2005/ 006243 or a pharmaceutically acceptable
weabdas/ostssgeof . 5 Additional illustrative conporauaseios/006243

Formula (IV) include conmpounds 43, 45, and 97-109,
above, and pharmaceutically acceptable salts thereof.

hydrogen DEFI NI TIONS The fol | owi ng definitions are used in
cgnnection with the Isoquinoline Derivatives: 10
Cﬂnﬁﬁeamkvﬁﬁwnemesé to a straight or branched chain

ur at ed dr arbon contai ning 1-4 carbon atons.
éﬁﬁPlg d¥%%) S¥sRI§ %yl group include, but are not
llrnltaﬁ@kh&&mmﬁmmn@mw propyl, butyl, pentyl,
I sopropyl, isobutyl, sec- butyl and tert-butyl,
5 |sdp@n@ynmaﬁmﬁﬁédpé yl. "d-C8 alkyl" refers to a
str. or ain saturated hydrocarbon 15
rﬁgﬁﬁtﬁjﬁ eI&b thgrlrggtorrs Exanpl es of a Cl-C8 al kyl

group |nclude but are not Ilimted to, nmethyl, ethyl,
pro yl, butyl, pent hex

yl tyl, tyl
PYIve exaBplgs gf the cgeeomém?%ﬁr%ukaéf‘?l Bl the compounds
neopentyl, isohexyl, isoheptyl and
Ofﬁﬁﬁﬁﬁgﬁygy '‘d-do aIkyI" refers to a straight or
branched chai n saturatjgd hydrocarbon containing 1-10
carbon atons. Exanples of a d-C10 al kyl group
i ncl ude, but [ Oy mted to, nmethyl, ethyl,

propyl, butyl, xyI heptyl, octyl, -nonyl,
decyl, isoprog sec- butyl and tert-butyl,
|sopentyl neoperyl , ™ S |soheptyl i sooctyl,
i sononyl and |sodecyl a| keR refers to a
strai ght or branched cha rate @reMrZbon
contai ning 2-10 carbon atons_apd at ast one doubl e
10 bond. Exanples of a C2-C o 25 alkenylogroup i ncl ude,

but are not limted to, ethyI@?e propyl ene,

1- butyl ene, 2-butylene, isob ene sec- butyl ene,

1- p Fﬁﬂ?m <uleAheiRe thrﬁ@@ﬁrsttﬁaeof 1- hexene, 2-hexene,
ﬁgiene a|gohexene p1 hept ene, 2-heptene, 3-heptene,

1 ohltm;ntz)duucrén@e cgm@gm meul?c@gﬁels 1- nonene,

2—RehReRe—3—honenre, 4-nonene, i-decene, 2-4
Compgupdne  4-decene ™ Nz
57 2 -N(CHs),
58 3 -N(CHz),
59 4 -N(CHa),
60 5 -N(CHz),
61 1 %——M[\b
_/
62 ‘ 2 %__NF \o
_/
63 3 %—N/ N
__/
64 4 g__“/ \b
__/
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and 5-decene.

or

30 "C2-C10 al kynyl

branched chai n unsaturated hydrocarbon
wa@a-20@3/082680n at ons and at

refers to a straight
cont ai ni ng

| east one triple bon#CT/US2005/006243

Exanpl es of a C2-Cl10 al kynyl group include, but are
not limted to, acetylene, propyne, 1-butyne,
Z=butymne, Tsobutyng,  -2I WO 20DP5/ 082368

/ US2005/ 006243 "sec-butyne, [L-pentynes—aN pentgne,

{ isopéﬁtyne, 1- hexyne, 2-hexyne, | 3-hexyne, is yne,

1-heptyre—2-heptyre—3—heptyne,—I=octyrne, 2-octyne,
3-octyne, 4-octyne, 1l-nonyne, 2-nonyne, 3-nonyne,

P ?ﬂ%ﬂl&%eﬂm %cce%té%f&éﬁ'ﬁ&her@oidecyne 4- decyne and

ec | ene” refers to a Cl1-C5 aIkyI

group in which one of the d-C5 al kyl

ofqg

5

comipblitédstdt Eidzmula~(
Hal o- substituted Cl C5,al kyl ™

Lrited EHRRIFY '?as S
CH2CH2- and

r

group, as defined above wher ei
Cl- G5 al kyl
with - F, -d,

an al kyl hal o gr

0,

5 group's

%gndg %o%ﬁﬁl%_@@%ﬁ%neﬁﬁ@ PRl es

- CH2CH2CH2CH2 CH2 -
efers to a C1-C5 aIkyI
n one or nore of the

group s hydilogen atons has been repl aced

- CH2F, -CC13, - CH2Br, - CH2CH2I

- CH2CH2CH2F, - 2CH2CH2CH2Brr

- CH2CH2CH2CH21 :

- CH2CH2CH2CH2CH21, - CH2CH(B - CH2CH( C1) CH2CH3,

- CH(F) CH2CH3 and - C( CHB) 2( . " Amjho- subst i t ut ed
Cl-C5 alkyl"™ refers to a Cl1-C5 al Ryl oup, as defined
above, 15 wherein one or nore of The -C5 al kyl

group's hydrogen atonms has been repl aceffait4rz - NH2.
Represent ati ve exanpl es of anrg

no- substituted Cl1-C5

al kyl group include, but are not |limted to, -CH2NH2,
- C%%Maceuﬁ:ﬂ@%é‘éﬂﬁm salts@hid b2 CH2 CH2 NH2,
- CH2CH2CH2 CH2CH2N N@%% b) is:
- CrEcHePbpéRaLg eceaqp 2Ry
Comt 2 CHZNFZ) ™ Aryl™ rtefdrs to a pheng,zor
p??u gr oup. Exannles of an arlyl group include  but
ae nof linmted to,2phenyl, N-pylridyl, 2- pﬁﬂﬁ&%%
3-pvridvl —and 4 m:r. v | A /1 PR
T I\ alyl gi uup ba_l_
uﬁgubstltuted or su%stltuted wi tth one or ng$§ﬁ%?2the
fohtowimg groups: CI-C5 al kyl,| hal o, 4y«3192
al o-gubstituted C1-C5 al kyl ydroxy, -0 Cl-
ahgyl, |-N(Ra)2, -CBOH, -C(0 O (|Cl-C5 al ky’rI)T(CHS)z
= OC( O} C1- C5al kyl——C-O-NH2—er—NSR —whet each
28loccyrrence of Ralis independently -H o%_gfc
al kyl, |"NH2C(O)-substituted aryl|" refers to an afyl
group, |as defined above, wherein one
72 2 §——N/\b
__/
73 3 %“ﬁ/ \b
__/
7 ¢ ()
_/
75 5 g_N/ \o
__/
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of the aryl group's hydrogen atons has been repl aced
wth one or nore -C(ONH2 groups. Representative
woexeFsess of a - NH2C( O - substituted aryl grouprPCHaiSR®e/006243

2- C(O) NH2- phenyl , 3- C(O) NH2- phenyl, 4-C(O) NH2-phenyl,
2-C(O) NH2- pyri dyl 30 3-C(O) NH2- pyri dyl and

4- (O NH2- pyri dyl . (CI C5 al kyl)-(3- to 7-nenbered
nonocyclic heterocycle)"” refers to a C1-C5 al kyl

gr otip phamadefticakiy acieptable sali¢hastef. one of the C1-C5

al kyl group's hydrogen atons has been replaced with a
-3- to 7-nenbered nonocyclic heterocycle.

Representative -22 WD 2005/ 082368 PCT/ U82005/ 006243
exanples of a -(Cl-C5 al ky Qi) 7- menbe 5,
moraisitisiatillvetrasivepoipeynds & formale) @Mémclqslﬁtwlaweuwét“3 4

and bjémgg_g)@_@ %?chlzﬁ%’i’a}cﬁléﬂ Q%C%%% et anngr Iedl ne,

"Hydr oxy-substituted G -C5 alkyl" refers to a C1-C5
al kyI group, as defi g@ﬁgﬁer_erei n one of the
Cl- G5 al kyI group S Irs has been repl aced
Wit h dro resentati an
A oY Bl R aRE i e iy Bt

Den‘v%}%g'" - CH2CH2OH, - CH2CH2CH2CH, CI—|ZCHZCHZCH2(}|

CH2CH2CH2CH2OH, - CH2CH( OH) CH3, - CH2CH( QH) CH2CH3,
- CHCH) CHRYTHB:fera el a s@g}l{ggr%@qg@ﬁ cl1;gn Aafura yéiﬁ(g)arbon

con%g ﬁgllfcaWag%%% )t(alﬂnﬁl %1 X\gée s aﬁ{;ﬁffg géﬂ(%uﬁ%g‘b’érg rr110t
limif¥d B W@ efHydURo d}ﬁ)g,rbtbyill peryl, mophxpyl isobtity], sec-bpiyl and

conf i guration_an an be unsubstituted or
tertibutidpeereanyliapd seapspitfluted with one or nore of the

fol ‘gv%ﬁkﬂ 9+th§ to Rﬁ%@t @1J B‘r){ﬁoheﬁ %h&n s el Ny drocarbon

hal o- substit ut ed

con@lm 18 c’c@ybon at6ihe) Px{iGhleCol a[](ﬂg)a,lkyl exup)inglade, byt gn5 not

hmp%{i %Sn}eﬁgféﬁél}ygl,;%pg&} b I\%pel\égféi@/q %[Jk}a occcilu 8§{6§1 ngbutyl,
sec-@gﬂi%}{& hdrE b ?yp L QRLHY], nebendylNeBhexyDAThEpty] aal isoatyld

rocar bon contai'ning 3-8 carbon atons.
Re pf@sEntadityil’Vv Ef@'xmste@g]@ifor r@gh@ch%m gaé\;,x@rqdélydrocarbon

cycl oal ude-_but, ar
coniinagr BrooncierSnbeghbieChEr S5 Y Eup By gt
hmﬁé(&{d) B%@K}M' etl@ﬂd%&)ziﬂ 1, entyh h@SyICBepUZiDO«:th I—mcmyl decyl
cycl oal kyl can be unsu stltuted or. inde

isomush (<obaEl sui-oHy LIS 1B MRS oo YRR S e s pePtsL
isogifi 5RO B BSY 1™ TRy 2, - COOH, - (00 {CL- Cs

al kyt)-C; ¢ D) - 1efels G sifzkght)o;c bra@ei@ANtR{n wisatused hydrocarbon
con\QQreurnegl 2n1(()=) gfrllgor? zct:tgrl}llrs rare;crll ca:lte leggt one dofi‘ble bond. Examples of a C>-Cio
alkenyl group include, but are not limited to, ethylene, propylene, 1-butylene, 2-butylene,
isobutylene, sec-butylene, 1-pentene, 2-pentene, isopentene, 1-hexene, 2-hexene, 3-
hexene, isohexene, 1-heptene, 2-heptene, 3-heptene, 1-octene, 2-octene, 3-octene, 4-
octene, 1-nonene, 2-nonene, 3-nonene, 4-nonene, 1-decene, 2-decene, 3-decene, 4-decene
and 5-decene.

«“C,-Cyo alkynyl” refers to a straight or branched chain unsaturated hydrocarbon

containing 2-10 carbon atoms and at least one triple bond. Examples of a C»-Co alkynyl

group include, but are not limited to, acetylene, propyne, 1-butyne, 2-butyne, isobutyne,
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i ndependently -Hor Cl-Clo alkyl. 25 A "3- to
7- menber ed nonocyclic heterocycle"” refers to a
wounnsmgzdesc 3- to 7- nenbered aromati c or non- RCOMBR06/006243
nonocyclic cycloal kyl in which 1-4 of the ring carbon
atons have been independently replaced with a N, 0 or
S€C-§.lt21§é) mpe-'n—hﬁle é)%ﬁ’t vie, i$BpERShE A -HaxyaeyThexombe3-heomy ciselsexyne,

Be "at t'ach via a nitfogen, sulfur, or car bon
1-heptynm 2-Repiyes éﬁhﬁﬂynﬁelﬁﬂt’yml Zectipe, 3-aiyneg 4 Pchfp kpaRye,

A S N N i LA

Py F‘C@(Bé'alkﬂéﬁ@z ir&fts to amt@;ﬂmyll groutb mzwinigh poné of thz |(h3ﬂ15, alkyl
tetrazinyl, imdazolyl, tetrazo

| yl yrrqlidj
groupésdaogk@ge}u atoms bassbaen repl@qegzag 3 borﬁfyr ’Eﬁ@iﬁ?s of@élzgp 9likylene

e i RS A s

" 7 +Hal- &ﬁsﬁﬁﬁlﬁ@ﬁ@s bikglatices toat @-Ce ykklybgroup,f%rd;fmcﬂ above,
bi cyclic 7- to 10 rrenbered aromatic o

whetgin pa¢ PrmejcPighe kyiCsiatshgTaR sty f?ﬁentﬁ’i%m??ﬁ%a’e&% F‘%P&??ed with -
r.h g RS GRERIREH p pplat oAbt
limieinopE€ R a0tk d-GHs a-CGHLAIL-CoHEH,Bs tCHuEHob r CHaFBoAH E,

et Bikrel He R R A ot L BRG oh FHEPRC T I,

-CﬁZC?ZEE?CHECHQe@Hm O, rCHEtQ’H{GdbCHh(SHQ WCHORFYOHACH; and
azo quinolTnyl,” quinazolinyl, purinyl,
-C(@Hm)zd(ﬁbzﬂ)zol yl, benzoxazol yl, benzthiazolyl,

benzodj azol yl ot LA L, . i-SQk y, . b
i nd4YB1 L%\lmﬁgfiﬁa n%s Sz:lon%lér?é & & Csl%snaﬁ%d?ér@]ﬁgse defiped above,
Whéf&ﬂ%n% ‘ék hforé"@f Be @ YC3 gkylr gbey’s hy@rogeﬁﬂ atohf3 Hag been replaced with

7- menber ed nonocyclic heterocycle, finpe bove,
-NHmuPsﬁmre@gmfmavm@wmpré&@fl aaﬁléo Flﬂb?&tutﬁf & 63@#3’25%91?? iA¢lude, but
are ﬁ%tilé &io® A 1'—12, H2C egﬁ\}?ﬁ 6, RPH QL GHG CHLCH,NH,,

rocyc e att a’a hitrogen, sulfur,
-CPQCH%@Hé@HﬁHQm{zR@Tz@TTEN Ha)@li%e —@Ha(ﬁﬁ(léHz)@{zﬁﬁz f ogen-

cont ai ni n

S R,

P! Pehagh | HinaAé aAjlazbuyinclud
trlaé?yﬁly?éﬂarstQX @ﬂl)ﬂorpgﬂ@ﬂm dazol yI Joflan yagl wyinclude,

tetrazinyl tetrazoly
butrawnallllndtad)ﬁb pliesgl szj’rgdyl %yyﬁlc&ﬁl;ﬁ,«pyn@y@@gé |479yr1dy1 An aryl

gro]t,\g Ip%ﬁlge% %hs&gpgt%r %%&Xul?sgtutt@ Wﬁ%o}{c OJ‘BH}Y){é 5? tﬂé %W}H% ?rouPs
—Cl' Ss ﬁkﬁ%@l@' -haR-@ibstitdtel TTRD; alnjﬂ.uﬁﬁir01tﬁt-o -guCaatkyhi-N(RY),,
dog, cat, horse, cow,

CQBHa-Gionoe [Gritipn D) Faboakh: rHLONED: N Grwhigh cach
occurrence oqpl{htls 1n%%p§ﬂeﬂﬁ§r —Hsbr Q?lm"l%ﬁcyl,

“NH,C(O)-substituted aryl” 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 a -NH,C(O)-substituted aryl group include
2-C(O)NH,-phenyl, 3-C(O)NH,-phenyl, 4-C(O)NH,-phenyl, 2-C(O)NH,-pyridyl,
3-C(O)NH,-pyridyl and 4-C(O)NH,-pyridyL

“_(C;-Cs alkyl)-(3- to 7-membered monocyclic heterocycle)” 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 —3- to 7-membered monocyclic heterocycle. Representative
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Representati ve "pharmaceutically acceptable salts”

i nclude, e.g., water-soluble and water-insoluble
weabdspg2mwsich as the acetate, ansonate PCT/US2005/006243

(4, 4-di am nostil bene-2, 2 - disulfonate),

benzenesul f onate, benzonate, besylate, bicarbonate,

exalﬁglléé‘ bf 2L@y-Ad éﬁl@fl)t [R(87-mARBR EmoRb i Betekieyyiepp@np include,

I um edet canphor sul fonate, cansyl ate
but aramoolimited toR SCHEKDHf-HUEPthmﬁrﬁI‘bCPErm} % 2 H2CH,CH,-

dr och et edi syl ate, estol ate,
morgécm/ngtaga &ﬁ%ﬁﬁﬁ?% lmjéilaﬁ‘ggpt ate, gluconate, gl utamate,
9l ya@)drykakarniviat €,-Chang i I@famt@rmspﬁ@hkyl group, as defined
hexyl T esorci nate, hydrabam ne, hydrobro

abovwy ovherstih ong efecthe ﬁlyﬂ}s@llgﬁ ;gmmlaydéogqn&g@ nllas been replaced with a
ydl::fgcglfe g@g{} aﬁgp}rg&efn ttlavteee’xa ets %P laﬁ)gl?(ﬁl?(ﬁ ﬁlr@.lkﬂ 1‘%1%de Rl @fetnot limited

ate

to, J@}%zhmt DCH%%H%_DHTT?Z%MI%HIHZQI}E C[’ﬁi,d_ﬁﬂh@Hz@Hﬁ@I;Il ate,
nitrate ne ucam ne
R ey < T e GHQEDCH:CHy

p net hene- b| S- 2 hydroxy 3- napht hoat e,
and eﬁ@%ﬂg? ]Oﬁpant ot henate, phosphat e/ di hos hat e,

pi cARt Arylael’ )ggaipasiamemﬂtgoummomhldnameo the phenyl group’s
p-t ol uenesul f onat

b SLGenEi L Sh e S UL o SRR YRS
meth 3Rt Leont ravigl 209 éérpﬁez@&%bﬁgﬁe@%? QfHEIBRAB substituted with

tartrate, feoclate, tosylate, triethiodide, and
onevaingrabéttsdblewing gnyupsat-€:1-Cs abarbtheke hﬁ&fﬁﬁbl ©- CofCs glkyl,

RS SR AR A fpler R L g veg oy crc

alk3§/-CYOSNN £or INO 2 hafdnBdchct@gdnicy of Rbs: 1nd@)enﬂmblt—+}h gr C1-Cio
of preventing a Condition; or (b) inhi b| ting PARS 5
alkyln an in vivo or an in vitro cell. An "effective

gnt glﬁ G rgono%ﬁflgc és;fho%ﬂ{y“’e fsta' fUA- éﬁgﬁ;ﬁn@ RetupREd hydrocarbon ring

an “anount t Is effective for
contdifiak l3tfgcaiborpﬁtemnﬂepg:semm\erexamptﬁs of e GarCrmandayalic eyeloalkyl
with an Isoquinoline Derl?{ nco

inchidpiiut Akt GeN e ap TR PFOR. SHOP G BT R by

WAl Bl g, SERBERLR GOIBRRS] éantBsunsibstitiited or
cyc?(ﬁ{gplg/?ldl{l(%s ancgyl tAhgg al’%tl cany;:ger C?O a Znt is

1ndapkmdamt£3t eibedbutbdrvitigore o merewidre ﬁoﬁ@wugomuwm Gaes alkyl, halo, -
t t h t i

nalgerpsipued el hdhiio AR PR A R b & PO G OI9(CrCs

alkyﬁe‘é)ét@)qmcg %&WV@(GMQ el LNah edhdtehicath bansrence/af@Y is

acetic aci AI'BN i's azi bi sisobutyronitrile, CCl4
1ndcperxdantﬂjpﬁHweCn*éth]é€W1de CEP is 15 Cecal Ligation and

L o e ORI St s

metHRRIdYbBulid @icearomhidmonscyrlib lclaglkykineyhieh G4 dfghe ring
et hanol, HEPES is

carhoy 2iompchayk hesnripgpendentyerplarsdeBith aRb QP AR -alhe’-© 7-
mell_nlf%lr‘?g 91256(1: &hal?eirtg%z?% (%aglq)lr%?t ﬁ?}féﬁ%ﬁ ﬁﬂfc@@ﬂ,ysulﬂif’ 3r k&rbon
atom. Representative examples of a 3- to 7-membered monocychc heterocycle group
include, but are not limited to, piperidinyl, piperazinyl, morpholinyl, pyrrolyl, oxazinyl,
thiazinyl, diazinyl, triazinyl, tetrazinyl, imidazolyl, tetrazolyl, pyrrolidinyl, isoxazolyl,
furanyl, furazanyl, pyridinyl, oxazolyl, thiazolyl, thiophenyl, pyrazolyl, triazolyl, and

pyrimidinyl.
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acetonitrile, MeOH is nethanol, M5 is mass
spectrometry, Ms is mesyl 20 (methanesulfonyl), NBS is
wokbismszsssicci ni mde, NEt3 is triethylam ne, NVRCTAIS2005/006243

nucl ear nagnetic resonance, PBS is phosphate-buffered

saline (pH 7.4), PARS is pol y(ADP- ribose)synthetase,

Py f[ 7.0 11D %é?ﬁoer%c}r&%SWcleg’%fe?d © dtogliem-salo-) ,

ST streptozotocin, TCA i's trichol oroacetic acid,
men'ﬂjeredsarbmaﬁd: yﬂnc(tt— fl’iatlo bmyehhe&ré@&kﬂ@mwh}c rfaf thesrmg carbon

trifl or 0ag et| THE 1 tra
stongs haye Py ROGHP RGPy b 0% & B8 Yo TRY T, B f6-hpypered
blcy‘cﬁc heteRcy 61@§éa935e3attfaé!féd0sha a hiftopeh Ssulfur, or carbon atom
rls(hydroxynethyl)anlnonethane and Ts is

Reptesentaliveeeramplasofiyl 7y to 50-meyhereskiaicydic t@gqrq)@fciﬁggoup include, but

%ﬁﬁ%ega%g@”e;ﬁﬁag%@ﬂ Loy ], AaBSR chiiphitges.

§1‘i’n§11 r@ﬂﬁyﬁ@emm@e@ﬂ bblbﬂﬁejcﬂyll;lbdstmtlawlyllj@modmzolyl
((po ADP-rlbos(%W. nmerase, 30 PARP-1, EC 2.4.99)
benma ispipdelyl .‘élse (ADPRT, EC 2.4.2.30), is a

nuck el?irtrﬁg&? %{&Ralbﬂl%g ¢ BhdAbSe@riohdtRii8 he@fockbR” P@E’rs to a 3-

ri bose to an acceptor protein. -25 WO

to 7406bE82 3@&0@6]'11: LER0GYLROGIARA abova Nén@nm@ﬁlmﬂeast pRe ring
nmet hod conpr.i ses cont.acti

nitepEapTc] R DB G DB T  SSIRRRC PP SRl betprpeyeles can

be dtﬁbﬁé?i' \H%F fgbﬁ‘ dul¥8r, ©8 Lhrboh BtoB€ NREFEsentitive @ﬁélhplhauf migrogen-
or capa having, PARS activity or capable

contpingSs tm'gniéAfBBlQdanomEygh@hletethEd@%lmmd@th B q&t BW@Q&O

pivgHiR; DGy pysE iasyst, S i GAR L BDIRY Efidy]
imifBRR! @Q’ai&yl glgyrﬁﬂwlﬂgetlb@;chz&yowlumyl hﬁamlyl, ttdazplyl, pyrazolyl,

met Hods scribed in Banasik et al., J. Biol.

trlaEHEhPYQ@ﬁlnﬁﬁgldﬁQOI(Pbgbwl IITustrative exanples of

cel kS (Ca aPI expy essing PARS include, but are not
li m]%aéa f ’sf% p{)one gum nerve, brain, liver,
ki dAﬁ)‘/‘amﬁﬁ[’l’ClE aaﬁannhuhgg haetamtan, bloaskd eat, glgn@mg,hdog, cat, horse,

colon, rectal, small intestine, skin
Covypis, O APy TMER PR SUGSAS A BRIy S PiRraset, BRRER O fhssus In
ond BB 14819#?ﬁgmgﬁuagﬁ testicul ar, vaglnal and

neopl asti ¢ ce I'n accordance with the invention,
t heRémesputatiot FplearDecéutigaily accepieblezsalis inelude. ¢ee- + Baterppluble

i RS S8 TERbe YR A -

distIRS B BN E e s SRAS BerlAbRaleSBEY a0 bicatbobeate] Maﬂlljfate,sbwaﬂ:rate
e uséd to treat an inflammatory di sease.

borhief bl@mémdwwr@tﬁs@l@é@ ce e SRR RRB A e, gArbonate,
chl%)lﬁ{ielf g% Alc, fasyulggg%oﬁlgg&%\éhfghﬁé USetald) 838 ]]afen&!t('ﬂgﬁ LQeat,

§ and system ¢ I ntlanmati on.
furkRf@PsI8Sephdte, gluconate, glutamate, glycollylarsanilate, hexafluorophosphate,

hexylresorcinate, hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,
isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate, mesylate,
methylbromide, methylnitrate, methylsulfate, mucate, napsylate, nitrate,
N-methylglucamine ammonium salt, 3-hydroxy-2-naphthoate, oleate, oxalate, palmitate,
pamoate (1,1-methene-bis-2-hydroxy-3-naphthoate, einbonate), pantothenate,
phosphate/diphosphate, picrate, polygalacturonate, propionate, p-toluenesulfonate,

salicylate, stearate, subacetate, succinate, sulfate, sulfosaliculate, suramate, tannate,
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i nflammat ory di seases treatable or preventabl e using
the | soquinoline Derivatives include, but are not
woOi200sto8zB68 0, or gan transpl ant rejection; chronPCT/US2005/006243
i nflammat ory di seases of the joints, including
arthritis, rheumatoid arthritis, osteoarthritis and
tmﬁgp@oﬁht%?%ﬁﬁteaﬁﬁeﬂﬁbﬁﬁ&%a Qalehdtd sAIRC e RER A hOARther example
resorption;” inflammtory bowel diseases such as
of a phaitaceyticallg ecafpiable satiol itis, Barrett's syndrone, and
Crohn! s.dj.sease; j nfl ammat.or Jo s oath
o PTETIeRiTA gy st o1y i eorsin YBGRTERn e Berivative
is arCAthOt Griebple fagt {aY ?reéﬁd%’@: réieneiag @ Contitfohaon®) tihjbiting PARS
di seases of the éye including corneal dystrophy,
in an ireihmoman wnétocell.ci asis, uveitis, synpathetic
opht hal.m t.i s_and gndaopht hal mi ti S;: - @Y i
A R
an aRRyhoGaisicfestivd fePaeaingamipssvehtng caepr alnfid ammepombjnation with
di seases of the kidney anIudlng,ur%E¥c conpli.cati. NS
an Igpquinolioe Sesivative | ‘In spgbinapen withs inclydes pdypiztpgtion withun the
dis JoBar o5t | gy istahe, the anticancer
som cBAP33 R0 and WG BeobREeltloBoR B GHRNERIMlabte, e
age@8 hdialnisieed dusing y sienwhdnrthé lrdiqnigotine Briigative exerts its
denyelinating .diseases . of the nervous system
prophylactig og thesansptie pectJTI&E %S¢ ed neur odegener ati on and
30 Al zheimers di sease, infectious neningitis,
encephal onyel itis, Parkinson's disease, Huntington's
di SHesfellowingobbopyivtions atearsed heteineanddiaye ghedndicatgdl dgfinitions:
t.oi nmune, e hali.tis:. dia ' 0 j ' : ;
Al aT h gecb DU 4 Py BN, CCIPARSHER I AbRoride, CEP s
Cec‘éﬁﬁ%’d{ibﬁ h1i§d Pu%r@ﬁhmﬁfma%&giglddﬁw a gﬂkO?Edﬁm, DMF is
system ¢ | upus eryt hemat osus E); _infl ammtor .
N, Nedlieesizdformpmides DMSO s élmqﬁhségl(lf%?ed Eipo b%a&ﬂwg},acgtate’ EtOH 15

I S i.Co he ' h i o s hich
ctnigf iFfRis BB AR PUREHCIRLERAALIL ARG, ADAC is ie
predsQas liad chavetsdrgiyf LEAK lipopblaavdtids, Moisgoetbyl sVIeCN is

i ncl udin reecl anpsja,. chronic liver ..lure, and
acetgniiile, MDD 5 aihapsly MY is ZAR SDOPHEmE Y, IS 45 A06A o
! INESSIE N2 i@ HiGe, Nt areRBihiyRmiad, NVR is nucl
(m%)%])%aﬁgo%ggpﬁﬁfsle lgé\p Eﬁ‘/ﬁl 03%{?#? %ﬁég?’tl\{% or Iryam negat i vlz e
magivoickesonene; PB&Gs phasphaterbpfyted seliee @%E-g), PayRSisqroky(ADP-

. Iinduced by _cancer...ch he in :
ribgsE YRR IS 1 Py PRy hibdiotsey) st S RRARE ), T2 ie
stre%%tlto‘&gg T {ARPRd18fMcStaeld, Tess riBlyt triflnooknetieamedpdfonyl), TFA

uced, e.g., by a chenotherapeutic agenﬁ1 t hat ish TMZ
is taflnononceticraetl, TEFHs tatebhydrofiram okl iibly layerehromaypgraphy, is

enbodi. the infla i o .
terquPﬁ%ﬁ%m 1s&yg185geecrﬁg%g?§1§{o¥,i 'ﬁl?][%:i?mslgltsg@&ﬁcg@éneeglsyé)ag%ln%methane
and P Rltosyd (S-M18dHeulfdrylyamat ory di sease of the gum an

i nfl ammatory bowel disease, an inflammatory |ung
di sease, an inflammatory di sease of the centra

nervous syssi evikthdds For IR Jsoduiimiine Defivhticeseye,
gram positivé sShock, gram negative shock, henorrhagic

shogke i ARARLY hid6 ticfudeh athodt FRUARDIth YRS 04 cell. PARS, which
is also known as poly(ADP-ribose)synthetase, PARP ((poly(ADP-ribose) polymerase,
PARP-1, EC 2.4.99) and ADP-ribosyltransferase (ADPRT, EC 2.4.2.30), is a nuclear

enzyme that catalyzes a transfer of the ADP ribose moiety of NAD+ to an acceptor

protein.
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15 chenot herapeuti c shock. 5.2.2. Treatnent or

Prevention of a Reperfusion Injury The |soquinoline
wORroiswaricses can be used to treat a reperfusi ORCTRSR0F/006243

Reperfusion refers to the process whereby bl ood flow

in the blood vessels is resumed follow ng ischem a,

SUGH oAt eRBEEiInTnt Thd MUHE ERPSIbES Dhiaein®s cabshthumtsaiinoline
of ‘the vessel. 20 Reperfusion injury can result

Derfwativein mgarmmeffﬁa_i\teyo dwgit PARS ia Fgliles@ﬁlﬂe Inggnerah gnycell having,
o YRGB BB 80 SR oy bGP ASHi k. T
can bREEEG AR ahY f6Hn. URbixaRiplep fi! dell dah Be prshidddiamih&sx ofvo, or in

~reperfusion injuries treatable or revent apl e usiQ%
viva. HARS ecfiNityotanrhe measixed pisipggny mqﬂwﬁmoa‘m infhgaths 8-, methods

imted to, intestinal e j E , '
o LU 5, 1, HERGEISANTS Loty nRRR o
of E1198apABleGAEbRPihFPARS inklyda dat aumgelimjted ov, niwscle, bone, gum,
aneurysmrepair surgery, caroti dart t
nerv Ny VeD RATSHOPISH e JERE. S s B gmal
. reperfus | NLULY. T t 0 '
e S LBt Bl 1S Berle RN hioRulcTRAGDN, Jee ARSI,

bloed|dample testicoly, vagingband wrophstioeellsagi ¢ shock. -27 WO
2005/ 082368 PCT/ US2005/ 006

4 5. 2..3. Ir.eat nent .
P clpeRES IS RECRVLRAL P oRRH G RESTRLTER g Rpipistered t
an &880 HeBD SPLaRkRA QprévenabRbhg Cofditiedi ment , the
reperfusion injury is a reoxygenation injury resulting
fromorgan transpl antati on. Exanpl es of reoxygenation

0] ur | 6 41 Ol aBEn 8 PRRRRIAO! fn IflinAtrd Miscase

I soqui nol'i ne rivatives include, but are not limted

It 0, Thd ﬁggﬁh&%@bé%t%s Lheoe fsQl L OUE N An PhBRARSAtoPRdikdase.
ung, Trver, kidney, pancreas, intestine, and cornea.
Inflamnoderyatifeastisroan arisawhere tyeye isani ioflaionjatipy of thedlogdy igsue. These

. fromorgan transplantatio ccur.s..dur i t

incli Resp] SPRTGHY 5ebonses P aunrai nr g an ERafPereL,

inﬂ'gﬁﬁﬁh%?gcdi&%é'tféa%lel& PEBRntBRAMINOIhE IedqDRiolMa Dievieatiea include,
be used to treat an ischemc condition. Exanples of

buti sse hetrtingitesndongan trensplan reipttionpehrppis\eitmppiory disgrses pigthe

. .1.saqui nol i ..Derivatives.i-nel . - L dmi .

o b e M maCut LR, oo BUhog b B Boiacd

withS£d1845e@ boleRbriptioh;Saflemhatoryeswal disdasesautie nyileitis, ulcerative
ischema, intestinal _ischema, critica

u
coliSc Ramvias sEiomecarsh GHone A eniep HLEHERPR, BB isppegt such as

0 LS SSTESLFRHETE gl i
infRinAgosatisdasessf ey, including cornealB/dystr?phy, lil%chjlnsla,sonrckcl)oc(zrciasis,
uveitis, sympathetic ophthalmitis and endophthalmitis; chronic inflammatory diseases of
the gum, including gingivitis and periodontitis; tuberculosis; leprosy; inflammatory
diseases of the kidney including uremic complications, glomerulonephritis and nephrosis;
inflammatory diseases of the skin including sclerodermatitis, psoriasis and eczema,
inflammatory diseases of the central nervous system, including chronic demyelinating
diseases of the nervous system, multiple sclerosis, AIDS-related neurodegeneration and
Alzheimers disease, infectious meningitis, encephalomyelitis, Parkinson’s disease,

Huntington’s disease, amyotrophic lateral sclerosis and viral or autoimmune encephalitis;

diabetic complications, including, but not limited to, immune-complex vasculitis,
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I n one enmbodi nent, the ischem c condition is

myocardi al i schem a, stable angina, unstable angina,
woetowks23s8schem ¢ heart di sease or cerebral | se0emSa005/006243

5.2.5. Treatnment or Prevention of Renal Failure The

I soqui noline Derivatives can be used to treat or

systeﬁﬁc,eia{ill%ﬂ% efyRAarddb gﬁ@ﬁ infhrhfoR A seB&astitheRdart Judk as

ren arfure 1s Ic renal failure. In another .
cardieniyoptithyrischemirehaaertiseabaihlypereholesterolpneiarand Athorescleipsds; as

5.2.6. Treatpment qr Prevention.of a r.H
well gygicics G i ares thet Wﬁ%%v\e/ iy DBREHS o pBFaRe
incluﬁfn%ﬁﬁ@éclﬁn%ﬁé %H}aﬁ[c 1S eARRe, 20t bedin bhid@gpifal cord trauma. The
cardi ovascul ar

| sease. Exanples of such vascular . .
inflantinsearyeliseascecnaliobear sys®pe injlsmumaiion of dasppdynexemplified by

e T

induldl tyt @a‘h@él‘sqheﬁ%ﬁﬁﬁd-pﬁ' if rébbsRRI6 pasrihfhenaompnuymokines, e.g., shock
acrocyanosis, eryt

/ ' romel al gi a, venous throngbosis,
associatefl l@pﬁle%memﬂmnnamwt@kd@ﬁ% Laugh; sEpelf gan by lyaﬂggég‘”girg, va
chen b BTGB 154, YR ARAGEP AL BB RET dpenRior

revention o Car di ovascul ar |
D seascenibRlimsagtheinflimaaey isedse iethe deflarmatosedis¢ase is an
_ treat or prevent a cgl_rgdi ,ovaﬁcul ar gj seasE Ex | es
inflagmaiaryolistase ela Jeintqr duguicdniiyramatory disgyse Of kil
inﬂa#gfflﬂ?& &Qweé Id%csgﬁ’s%'& InfRR N RS AL &i@@asb,%giﬁﬂmwry disease of

‘mte ronic heart failure, .
the cehligl s chBrsyses, acnfigesiatony dissase offthe PR é,fané‘iPP%lHV%ﬁW’

shock, cardi opat h cardi ac ..t i.al
gra RS OPF, SRS S5 PRyt o0k Fhmall SRRy
chex?tﬂéliag&?&d PBek. supraventricul ar tachycardia, atrial
utter,

and paroxysmal atrial tachycardia. In one
enbodi nent, the cardi ovascul ar di sease is chronic

heart faj}4r eprehfim&RUrWeventisitlon®Repertftision Injury
cardi ovascul ar disease is a cardiac arrhythma. 10 In

Stifle Iérﬁ%gﬁ}ﬁ{n]e QYR bb e CREbaas reperhsibh tiaryi s

atrial rillation, supraventricular_ tachycardia,
Repaifusiah rdfenstio e ppocepnwbsapbyriloodifiavain tha blopd yescks 18 resumed

5.2.8. Treatnent or Prevention of . L
ol B HSPE bt LT (IR OB SO TG s o e

Rep&ffﬁsi@ﬁ nijfn%ﬁcah Qedulig8llowingprevenlly deainéteepistele] suchss er
I'ts conp

I'cations. Exanples of diabetes treatahle or
myquasligrintbitongiakg, erirngaqurHealiteredsrerEhary S-‘{Olog ggw In vesscls

. .includ but. are ke i bl
is 117(t‘i’1ﬁ§{’}|a o&%gﬁag%l{mgbg%%}a d ﬁx%\ﬁgpllelg—txg%)pérfﬁli’_d;gxgﬁ?l?@es tr.eata . e or
prevHingdbed @sing MHelsdquiisling DideivaticksritclDic bot @' nivelimitedtg) intestinal

gestational diabetes, autaoimune diabgetes, . .
repqrfEsian inpp Y essrdigiraprafusondpiry.ging é‘?ﬂff@&’toflc%m&fysrgé‘é“el?g from

cardiopulmonary bypass surgery, aortic aneurysm repair surgery, carotid endarterectomy
surgery, or hemorrhagic shock.

In one embodiment, the reperfusion injury results from cardiopulmonary bypass
surgery, aortic aneurysm repair surgery, carotid endarterectomy surgery or hemorrhagic

shock.
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di abet es associated with other endocrine diseases
(such as Cushing's Syndrone, acronegaly,
wohew@iszesocyt ong, gl ucagonona, primary al dost eCOMIS30U5/006243

or 20 somatostatinoma), Type A insulin resistance

syndrone, Type B insulin resistance syndrone,

|1 pat ' @piM.C 181k A LAl ﬂ%rﬁﬁ@%n@ioﬁbﬂta?edxwﬂmméﬂmﬂ@* cel |
hiM@hkyBatRfm be used to

treat or preveﬁ% t @S#) conpllcatlon Exanpl es of

ghet ey e osintéuz?ntﬁ%ﬁ é&ﬁsg%'glp% af b 9dbk E&ﬁﬁmﬁ"uﬁury resulting

e Isqu|no I ne
frorr?;c?aﬁ/&hﬁsysmtatml mstemples fof feomygaatibi irjores ttaatabd;h eitpseyeptable

ar act | aucomm, ret at h
usmg gwdhoq;(gnqigl@r%w@ﬁywpqﬂggeg ?}%@QF ﬁ 5 E h ?r%/t%tlon of the
follogxfl glct)ro :% %)Jit luH | %Ae lﬁcﬂfégt }%%cregﬂiﬂt%m Qﬁd tdified. eet

or orary eri al’ di sease, peripher al
ar E@bm@émbld)cﬁﬁﬁﬁe a reuxyketatiph gnjury resulting from organ transplantation

hyper gl ycem c hyperosnnlar comm, mononeur opat hi es,
ocm@ﬂ@#aﬁ%é(’%ﬂ&?&é? allethot ul cers, joint problems, and

a skin or nucous nenbrane conpllcation (such as an
infection, a shin s

necr obi 53k ffﬂeth‘EBF ar gée"d"P g’gll"? E‘B rlﬁﬁ%em (‘?’wﬁmn

hyperli pi dem a pertensjon

edbetamioles iy g Sl REB AT AU SOy Ton
Exaﬁygﬁ ntélb s QRakits HRRALYPSH pRRSbEYle usmg the Isoquinoline

I eés, autonom c europat y, a foot ulcer,
Dervaii@dsibclpd@ibueane nat fimitgdto, s@blewDgIROBANEIS FEina, myocardial

schei 3?:33233’?&))%8&? iponont oo 5 el LOEHR Altp! timd

1sch8ﬁ15 QAL SitldaPERAS SschPRid, §él€b!ﬂaﬂi%bhdiﬁ1al:&jnlte/@trd1‘ae$chama and
sed to treat or prevent Parkinson's d| seas

an isch2mi®dis@Ese af therdenioal mRrews AYSten, SEh e pEgke o opfebral ischemia.
I S g):qg %lglltl_j)ﬁg]é?Deencc Eﬁ%#ﬁ\{%%cc Hdlagn %Srﬁgoga‘Pdﬂé\lrﬁ enflh, stable angina,

cancers treatable or
unsi%FeV ghﬁbétﬁoléésismﬁbrﬁlb @416 Oi3edsh oF cerebdbischeriay es
I nclu but are not |imted to, the cancers
di scl osed below in Table 1 and net astases thereof.

TABLE 1 1G5 58! i PrehtifiBitsor Preebntibmef RealRailuke mi t ed
to: fibrosarcoma nyxosarcoma |iposarcona

chopgll REGHAGHR: D& iRSHELERANeUsR i or plevetansal failure.
In one embodiment, the renal failure is chronic renal failure.

In another embodiment, the renal failure is acute renal failure.

52.6. Treatment or Prevention of a Vascular Disease

The Isoquinoline Derivatives can be used to treat or prevent a vascular disease
other than a cardiovascular disease. Examples of such vascular diseases treatable or
preventable using the Isoquinoline Derivatives include, but are not limited to, peripheral
arterial occlusion, thromboangitis obliterans, Reynaud’s disease and phenomenon,
acrocyanosis, erythromelalgia, venous thrombosis, varicose veins, arteriovenous fistula,

lymphedema, and lipedema.
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angi osarcoma endot hel i osarcoma | ynphangi osarcoma 20

| ynphangi oendot hel i osarcoma synovi ona nesot hel i oma
wawosgisssesunor | ei omyosarcoma 25 r habdonmyosar eqmas2005/006243

col on cancer colorectal cancer kidney cancer

pancreati c cancer 30 bone cancer breast cancer

ovar i af.2dandeeatnmm ot Frevendionadf a Gaslivrayealar Pasease 35

stomach cancer oral cancer nasal cancer throat

c aritterIsappiraiime Detlativesanan ba apal todftabasgbvent kicardiovascular

. carcino -30 2005/ 082368 PCT/ US2005/ 006243 .
dlseaﬁﬁe%@a} Sl AT ANt U g ErdsedrErah .Prglé%%ai’i%‘ﬂ%n%ﬂ’ﬁnd
Isoqgl SHinB PR va@aRiihd1dd, bGRLE BRIt RABhIohR Heart failure,

enocar ci nomas cystadenocar ci nona
atherosclerosis, congestive heart failure, circulatory shock, cardiomyopathy, cardiac
transplant, myocardial infarction, and a cardiac arrhythmia, such as atrial fibrillation,
supraventricular tachycardia, atrial flutter, and paroxysmal atrial tachycardia.

In one embodiment, the cardiovascular disease is chronic heart failure.

In another embodiment, the cardiovascular disease is a cardiac arrhythmia.

In still another embodiment, the cardiac arrhythmia is atrial fibrillation,

supraventricular tachycardia, atrial flutter or paroxysmal atrial tachycardia.

5.2.8. Treatment or Prevention of Diabetes or a Diabetic Complication

The Isoquinoline Derivatives can be used to treat or prevent diabetes mellitus or
its complications. Examples of diabetes treatable or preventable using the Isoquinoline
Derivatives include, but are not limited to, Type I diabetes (Insulin Dependent Diabetes
Mellitus), Type Il diabetes (Non-Insulin Dependent Diabetes Mellitus), gestational
diabetes, autoimmune diabetes, insulinopathies, diabetes due to pancreatic disease,
diabetes associated with other endocrine diseases (such as Cushing’s Syndrome,
acromegaly, pheochromocytoma, glucagonoma, primary aldosteronism or
somatostatinoma), Type A insulin resistance syndrome, Type B insulin resistance
syndrome, lipatrophic diabetes, and diabetes induced by B-cell toxins. The Isoquinoline
Derivatives can be used to treat or prevent a diabetic complication. Examples of diabetes
mellitus or its complications that are treatable or preventable using the Isoquinoline
Derivatives include, but are not limited to, diabetic cataract, glaucoma, retinopathy,
nephropathy, (such as microaluminuria and progressive diabetic nephropathy),
polyneuropathy, gangrene of the feet, atherosclerotic coronary arterial disease, peripheral
arterial disease, nonketotic hyperglycemic-hyperosmolar coma, mononeuropathies,
autonomic neuropathy, foot ulcers, joint problems, and a skin or mucous membrane
complication (such as an infection, a shin spot, a candidal infection or necrobiosis
lipoidica diabeticorumobesity), hyperlipidemia, hypertension, syndrome of insulin
resistance, coronary artery disease, retinopathy, diabetic neuropathy, polyneuropathy,

mononeuropathies, autonomic neuropathy, a foot ulcer, a joint problem, a fungal
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medul  ary carci noma bronchogenic carcinoma rena
cell carcinoma 10 hepatoma bile duct carci noma
wohaersioszmg ci noma sem noma enbryonal car ci nomMRCTAIS2005/006243
Wl ns' tunor cervical cancer uterine cancer
testicular cancer small cell l[ung carcinoma 20

1nf&L31‘fiddeJac&ﬁ"annﬂé%%nléiﬂ%aﬁﬁ%gé patl@pi t hel i al carcinoma

I n cancer ['anoma 25 nelrobl'astoma reti nobl ast oma
bl ood- borne cancers, including but not linmted to:

acute | ywbl'lg% rﬁ?ﬂt%q‘ &tfdﬁ%f'—ﬁ&rkllﬁﬁﬂis%lsease

I yrrphobl astic ema 30 acute |ynphoblastic

celd Isb@ﬂﬁ&ﬁ%@%ﬂ&ﬁe l%kﬂs {d tfeeét %i"g %1?( Farl@Mon) s disease.

acu e pr em a APL
nonobl astic | eukem a acute erythroleuken1c Ieuken1a

35 acute msga%arl OEJ }I{e(l:ltl()F ig%ﬂf)n%?@aﬁcer

nmyel ononocyt i acu e nonl"ynphocycti c
e l'ufl‘%‘en}soqumé):llijrtleeDle'lrlilx(}ja{tfvlzzse (r:a%rge us%(? 90 l!rgalf lf)? B}e@ent cancer. Examples of

cancers treatable or preventable using the Isoquinoline Derivatives include, but are not

limited to, the cancers disclosed below in Table 1 and metastases thereof.

TABLE 1
Solid tumors, including but not limited to:

fibrosarcoma
myxosarcoma
liposarcoma
chondrosarcoma
osteogenic sarcoma
chordoma
angiosarcoma
endotheliosarcoma
lymphangiosarcoma
lymphangioendotheliosarcoma
synovioma
mesothelioma
Ewing’s tumor
leiomyosarcoma
rhabdomyosarcoma
colon cancer
colorectal cancer
kidney cancer
pancreatic cancer
bone cancer

breast cancer
ovarian cancer
prostate cancer
esophageal cancer
stomach cancer

oral cancer

nasal cancer

throat cancer
squamous cell carcinoma
basal cell carcinoma
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chronic nyel ocytic | eukema ("CM.") 40 chronic
| ynphocytic | eukema ("CLL") hairy cell |eukema

woubdasiogtass myel oma  acute and chroni c | eukem asPCT/US2005/006243

| ynphobl astic 45 nyel ogenous | ynphocytic el ocytic
| eukeni as -31 WD 2005/ 082368 PCT/ US2005/ 006%3 Y
Lynphongs; ddedakhn’ s di sease non-Hodgkin's Lynphona
Mul ti pl Qvergyglg%rgm i denstroni s macrogl obul i nerni a
|

Heavy chain SR EBg ythem a vera OCNS and brain
cancer s394 PP%E‘?&F‘%"I&%P%%H c astrocytoma astrocytoma

anapl asR3PALAtY CAGHOM3nE  gi i obl ast ona mul ti f or me
medul | oPAPALATY AEENPSAIERMA phar yngi onma  ependymona
pi neal othistadpROPAIRHIGRA ast oma  acoustic neuroma 20
ol i godemddwliry oareinomeni ngi onma

bronchogenic carcinoma

renal cell carcinoma

hepatoma

bile duct carcinoma

choriocarcinoma

seminoma

embryonal carcinoma

Wilms’ tumor

cervical cancer

uterine cancer

testicular cancer

small cell lung carcinoma

bladder carcinoma

lung cancer

epithelial carcinoma

skin cancer

melanoma

neuroblastoma

retinoblastoma

blood-borne cancers, including but not limited to:

acute lymphoblastic leukemia (“ALL”)
acute lymphoblastic B-cell leukemia
acute lymphoblastic T-cell leukemia
acute myeloblastic leukemia (“AML”)
acute promyelocytic leukemia (“APL”)
acute monoblastic leukemia

acute erythroleukemic leukemia

acute megakaryoblastic leukemia

acute myelomonocytic leukemia

acute nonlymphocyctic leukemia

acute undifferentiated leukemia
chronic myelocytic leukemia (“CML”)
chronic lymphocytic leukemia (“CLL”)
hairy cell leukemia

multiple myeloma

acute and chronic leukemias:

lymphoblastic
myelogenous
lymphocytic
myelocytic leukemias
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vesti bul ar schwannoma adenoma netastatic brain tunor
25 nmeni ngioma spinal tunor nedull oblastoma I n one
wendsreat t he cancer is |lung cancer, breast eanase00s/006243
col orectal cancer, 30 prostate cancer, a |leukem a, a
Iynﬂorra, a non- Hodgkin's | ynphoma, a skin cancer, a
br allyMPRABIES: a cancer of the central nervous system
ovari an cancer, uterine cancer, stomach cancer,
pancr eat iHodghintediseass ophageal cancer, ki dney cancer,
l'i ver camorijodgkinds Lywepltbrand neck cancer. | n another
enbodi meMultiple epsle@s is nmetastatic cancer. 35 In
still anWﬂﬂéns&Bﬁﬁﬁinﬁ&BFlobﬁH&rﬁai mal has previously
under gongleayy bikiRaRSRAt 'Y undergoing treatnment for
cancer . %%Y‘%ﬁ’ﬁ%ﬁ treatnments include, but are not
e

limted to,” “prior chenotherapy, radiation therapy,
surgery or inmunot herapy, such as cancer vacci nes.

The chaodidi ffinl ARcdPer i vatives are al so useful for the
treatment or prevention of a -32 WD 2005/082368

PCT/ US2005/ 006243 cancer caused by a virus. Such
viruses pRpghyde human papilloma virus, which can |ead

to cerv 4 e, e.g., Hernandez-Avila et
al ., Arc g 1‘8%%‘&%@041@% Research (1997) 28:265-271):

Epst ei n- él?réﬁgﬁl}al{s &%’B , Wwhich can lead to | ynphoma
(see, e. {raPaSHEATREY al ., J Pathol (2003)

199( 2) : 18ptigstora gwltiforme g or C virus, which can | ead
to 5 |ivEedy tlastnn (see, e.g., El-Serag, J din
Gast r oen¢fépioph{ryogioma3s(5 Suppl2):S72-8); human T

cel | | eukgemidgmoimaus (HTLV)-1, which can lead to T-cell
| eukemi apifedleme. g., Mortreux et al., Leukem a (2003)
17(1) : 26hedgngidblasdsinder pesvi rus-8 i nfection, which
can | eadadonstkeRRsdbms Sarcoma (see, e.g., Kadow et al.,
Curr Cpiaiéo@ggcﬁgggoﬁugs (2002) 3(11):1574-9); and
Human | neofefs ciency Virus (H'V) infection, which

can | ea I as a consequence of
i munode éSgPenc§C%?’é§%?m%. g., Dal Maso et al., Lancet

Oncol  ( s 2.14{)2) :110-9). The I soquinoline
Der i vat i VEESIRAHDIHLYMOL admi ni stered to prevent the
progr essPEHE®MAy cancer, including but not linmited to

t he canc®ipl fymered i n Table 1. Such prophyl acti c
medulloblastoma

In one embodiment the cancer is lung cancer, breast cancer, colorectal cancer,
prostate cancer, a leukemia, a lymphoma, a non-Hodgkin’s lymphoma, a skin cancer, a
brain cancer, a cancer of the central nervous system, ovarian cancer, uterine cancer,

stomach cancer, pancreatic cancer, esophageal cancer, kidney cancer, liver cancer, or a

head and neck cancer.

In another embodiment the cancer is metastatic cancer.

In still another embodiment, the animal has previously undergone or is presently
undergoing treatment for cancer. Such previous treatments include, but are not limited to,

prior chemotherapy, radiation therapy, surgery or immunotherapy, such as cancer

vaccines.

The Isoquinoline Derivatives are also useful for the treatment or prevention of a
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use includes that in which non-neoplastic cell growh
consi sting of hyperplasia, 15 netapl asia, or nost
woaodsiosedesr | y, dyspl asia has occurred. Alter naPCY®IS006/006243
in addition to the presence of abnormal cell growh
characterized as hyperplasia, netaplasia, or

canég/?' SRs8Fbfa v;ﬂag BhESERGEs Bt Bufkn FBFiHOMAANAE WS tirckad to
of a transtforned phenotype, or of a malignant

cervithcaicyp@se, ¢i s gayeatiezvilass abr Awhiyes 8§ Medigal Rgseargh G997

cel anpl e from an i nal '
as s Dl B S PnS e pE AL PERER b e e,
HerRAHnYr 3L I BPARA @603)*1@9(25.(1@015),{1&@5)6&&@ fov iCatiiwse &/hicBumh lead to
characteristics of "a transformed phenotype |nclud%. )
livenuargihoia gseechan GSeragobStin Gaglienntsrak @RVEN 3543 Rimpli 275 72-9);

hun{fﬁf,@ﬁﬁ@ﬁ@%%gﬁgqu ﬁtﬁk’&ﬁ QDhich 055194 t AP CRRIAHEmia (see e.g.,

: €l'ease, 1 ncreased sugar .
MoitfeBR $PAN, L.euR@a1292663) 1FENN6-3 ghumanisrpesviaxpBasiicoon, ofhich
fetal antigens, disappearance of the 250,000.d

| t

can deaklito Kaposi Scsapnomacses, e -dladower ah) SHrQpin Inyestis) Brygg (2002)
4:90 £ or i Stice Lategv :

30 P8 h Ol HANAS hiffal HEREARI A @VWirdtBetfon, which can lead to

I'ghan type). In a specific

can€Fhodicomvetiuerce wk dphmkbdeficienby (fegre. apPebMasger al., Lancet Oncol
hyperpl astic or dysplastic |lesion of the epithelium

(20%4@?\}31!9'@-& sease, a carcinoma in situ, are treatable

or fiﬁ%&gﬁngal B&EHRLYE G ta® ot dRiigiseRid toBirévedsthelplogression
anot her odi nent, fibrocystic disease %cystlc .
of dapesrpinalidmg buamyekimited® by spricassilistedyarkabled- apyah prophylactic

adenosi s (benign epithelial -h ' .
wsegpaEaS oy e A I PR ARl A, of forplagie
metiBaBa s mbdt pgltd@graﬂ@l;l@fs?ldgﬁniam)ccamre_ani mal that exhibits

ohe or nore of the follow ng predisposing fact%rsth{ ed

mal Aljeraniéxely aninpsldiio taithe rrpsacapl ahnsimel Gf! ggowth characterize

| soqui noline, -3 5 istics of
os PR i kel o SO ER  oq Piare o e Bt sics of
trars 84160 phéndtiisey BPsDaRlalipnian phaméyieodisplagebizi wdvaer dibnlay cg in

~malignancy (e, g., the Phil adel ghi a é:hr obrt]?gyo for
vitrethydricl sarpls isem g aamnaysarpdicate e e oIy Ok o | cul ar
; | | dn@hisBaf; ' GOl AHBENVEativeY. NS,
pmb%ﬂ?%%%%&@?n%@%ﬁﬁ%ﬁ%ﬁﬁﬁIsgﬁ?li r slt deigr ele ki nship
chatddtdrispies sfomsansfioineg phesotypainelude mosplalaziceltanges. iosease

show n Mendel i a eneti.c). inherj.t
sub@ggt@m’ a%ta?lalﬁplpt-r ]2185 BEWS%!% fr@ubd?_loq,ﬁ%ss Cog la@%}ff‘o??%?&&hglﬁ&gce, protease
relesagé],qﬁ&gfsed b§gL Hahiort, 8¥@84:e8 b&rumnelyiesinan) éxpeession of fetal

adenonat osi s, medul | ary thyroid carci noma with an&l olad ¢
ant[geng wictappearancg Off WM@ f@@}{i’surﬁn@gﬁ)ﬁqts@g%f@see so id., at pp.

rone, . neur of i br.g [ .

e

el g9 Gk HidRBodiinBht, RORolalkia bemimmmearing hypeaplastic or

xeroderma pigmentosum ataxia tel angi ectasia, . bl
dysphastit gsiom; @ggmpplthehum, or Bowen's disease, a carcinoma in situ, are treatable

or preventable according to the present methods.

In another embodiment, fibrocystic disease (cystic hyperplasia, mammary
dysplasia, particularly adenosis (benign epithelial hyperplasia)) are treatable or
preventable according to the present methods.

In other embodiments, an animal that exhibits one or more of the following

predisposing factors for malignancy can be administered an amount of a Isoquinoline
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syndrone, al binism Fanconi's aplastic anem a, and

Bl oom s syndrone; and exposure to carcinogens (e.g.,
wenuisioszes second- hand snoke exposure, and i nhabkariusmoso6243

or contacting wth certain chemcals). 5.2.10.1

Combi nati on Chenot herapy For the Treatnent of Cancer

DervatiVOwiitf 1§ BladivaRs treat Rt PrdveREQRLterTR thoa®sbmel fragiication
cancer or preventing cancer further conprjse

asscmiptechivih emalignamayt (aer, therPhidadelnbia dgemesoms,fogghronic

nbodi nent . 1 h sent. .j.nvent i i '
GO SRR LBV oA 1 Lo G
synd@in{e9 Berfi SiRoh 5¢168al toathnashatiy; & firatdegree kinship with petsonehaving a
amount of: (i) _an I'soquinoline Derivatjve. and £||%
cangaT et peacasgerqus shiease digunng a Mendplian{gensiis) tbreiance patern r-g-»
LS ouui noli Civatd C ; .
ram LIRS BEPRPIE Bt oA hulldnle, BORKIRY A0 S B endocrine
adefdr@itosig anéduliaryethysed casinomanoitthengloyd produttive gndeat ment

of cancer. |In another e odinent,.&%%ygn.l ui ohﬁneh
phepehPPREY9Baak i §herypHiomeaRef RRNOBIIOS it O peiinghausen,
retiﬁé‘ﬁl&sft@hé}c'aﬁﬁ%d' dg%*mgf euAHT RIS SR ciddnIOsREckat are
an the doses 25

ess commonly enpl oyed when such )

melageniidn@ns xeseidrms pigprentdsemapipxfadelangiectesia{thedink-dfgashi

cancer . . The dosage of the (i) an ogui nali ne..
Syng, AT EGORs PlasHE enspas i A0S SRgighfe: and exposure to
car@fBEdNk 85 81 &flodsig ebdn@Barddi@ndke ek pesuss; Aad ulhalian o epesidacting

on Vvarious paraneters, including, but not limted to,
with kertgimnbemichlel.ng treated, the patient's general

heal t h, and the 30 adm nistering physician's

di scretion. An Isoquinoline Derivative can be

adni 8i2s10st dbmbination ChemagherapyHoxthe I reatmentiof, (apeer

30 mnutes, 45 mnutes, 1 hour, 2 hours, 4 hours, 6

houlsonekntodiment, tA¢ presentsneth@ds fogrealDEIROGIHE PEHGNLNG cancer

PCT/ US2005/.006243 hours 2 hours,.96 hours, 1 week,
further, goupurise pdpiRieTing aﬂ%h%ﬁ“&%’é%@tﬁ weeks, 8 weeks!

or  fonesksodaaénl @b pré&enGHyEtidh ipyovidshnetbodssfiob sreatigir
to (e.g., 5 mnutes, 15 mnutes, 30 m nutes,. 4

prementingasncer it e subject, the methodicanensissng the ﬁ@@i@?trai@n%éav gffective
o805 Y BT ol 2

or fRonMeKisodahe §i) adBoguinbinesDertativa aod (i femotich enticancer
NI AT G DT s AN
o Lo e o £2°30 i nutes. apar (. | ess

t hain dndtios embpdinent,1(imusoquindinkderiyatipaand (i ahethesantigancer
ages;lt 2&%&%@@%&& a%dha?g 21 rn}n?stediecl? Or&Sses that are less than the doses
commonly employed when such agents are used as monotherapy for the treatment of
cancer.

The dosage of the (i) an Isoquinoline Derivative, and (ii) another anticancer agent
administered as well as the dosing schedule can depend on various parameters, including,
but not limited to, the cancer being treated, the patient’s general health, and the
administering physician’s discretion.

An Isoquinoline Derivative can be administered prior to (e.g., 5 minutes, 15

minutes, 30 minutes, 45 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, 24 hours, 48
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apart, 4 hours to 5 hours apart, 5 hours to 6 hours
apart, 6 hours to 7 hours apart, 7 hours 10 to 8 hours
waperstog2iBshours to 9 hours apart, 9 hours to 10ChwSe®s/006243

apart, 10 hours to 11 hours apart, 11 hours to 12

hours apart, no nore than 24 hours apart, or no nore
hou{sh%hél%s R oRirs, ARAEk; 2 WRe18 vtk di Wk, 5 Wwkeld) 6 weeks, 8

oquinoline Dérivative, and (ii) another anticancer
weekgentl2 vareks before) coneurezhtlyi with, 3t ehseguent i Grgot hwjnutes, 15

. enbadi nent, 1) an_ |soquinqline rivagi in
nnngiﬁgﬂﬂ)eqnnéliﬁsi %’% esagglﬂ{lr, grhguasd %%ﬂ}lrsst é?é ‘S,l%uaé,gélzhgurs, 48
houd 7D AGNS, FPRIuks, 150eckD2 QREKE BhpshkeBNWeekaNs elktles biweks, 8

amount of an Isoquinoline Derivative and an effective .
weelsiou i vofekaalterhthe administatinar of sheptheaniicARCeE agRNt {2 pyRject in

me conpositign, Ln one. . , ' it
L
anti€AHReFAd¥RNire adinfiiSte@@NaEiutd Quart, $0 usmited affaety 30 minutes apart, less
i ntravenous adm ni strati on, Cancer i‘lﬁt hat c

b
than } bewicapan | Bow /e AtoursApag A hos (o f PRBS SRATepBRHTR i 4 heurs
oy | i .
apar 4 RS Y05 hifis ARk UL, At AL RARTD 7HRARHfr, 7 hours

to 8iHvuTedPae, 8 hols t@Hdovwstapdit durs tchED bams eparf, 40 omisrio 11 hours

cancer. In specific enbodi nents, the brain cancer |
apaf | Ggics £ HaROusE JRABHAO TRLE RIS oRii i AABOR hat 38 hours

apa)g.s’tlﬁ 85y L APBimShi. PRlAss 1D fVafiv& afd (i®) dHottRs hadida@cer agent
rain cancer. 25°In a Specific enboojl ment, the cancer,
are hémimidtenad meth 3 Imows elnemotigi smbodiment ixamisequingline Derivative, and

...metastatic nel anoma. .The | saqui nol | [ i.ve and
() e st peEn ey BNE ek B T
SYNBI FleShitoalrhoht, A eFEREVGhBbIE of @Alogainotine Deriastive and an
I soqui nol i ne Derivative and another anticancer agent
effactighamalntofaneiben asicaicer agat 2dyatsasinghe sHRe eRmpRSPyfIn one
t hese agents 30. g a
ey AT e e e tRE ol SR ro0R 2P ucer e,
thisddnposiivarls ageultfer attdvaout admihistratisner the agents | ess
frequently can _reduce any t oxhgigta%{ .associ at

d wit
{ heC AR SaRRLP GGH of REvaden oY BT EaRs Bt Fot PRAT
Delgx?ﬂ%'aﬂg aﬁ&ﬁ%ﬁg%ig&%ﬁf’ aget idcliRle 28R A SndtNinkibR tb! BB 1B cancers

cancer. Ition, a synergistic effect m ght
set f@guintTabie .35 WO 2005/ 082368 PCT/ US2005/ 006243 t he

i nproved efficacy,of these agents in the treatnent of
can@e‘i’neaﬁ’ﬁ?oﬁm?q{ethfagatﬁf@f fsgﬂ'al My adverse or

un P%Qif@e?rﬁ)oﬁfrﬁ&ﬁ, $helraRCdaat&ds pilddytit Astratseornd, astrocytoma,
ei ther agent alone. In one enbodinment, an |Isoquinoline
anapastiy astioggtoard ghelasiema antliiloame oF a mpsastatigbrain cancer.

A T, DA a0z o

f or i fig drhieRtimen! thefcaten temetabtatianeidnemaenbodi ment, an

'S0 Il'llé: ?s%tlhiggline Derivative and the other anticancer agent can act additively or
synergistically. A synergistic combination of an Isoquinoline Derivative and another
anticancer agent might allow the use of lower dosages of one or both of these agents
and/or less frequent dosages of one or both of the Isoquinoline Derivatives and other
anticancer agents and/or to administer the agents less frequently can reduce any toxicity

associated with the administration of the agents to a subject without reducing the efficacy

of the agents in the treatment of cancer. In addition, a synergistic effect might result in
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Derivative and anot her anticancer agent act

synergistically when adm nistered in doses that are
woess/ostsas doses typically enpl oyed when such agemis005/006243

are used as nonot herapy for the treatnent of cancer.

In one enbodi nent, the adm nistration of an effective

the ﬁ]@%%d &?10@6%&3{9&@'&@&{& 1ethe #ath@ht ¥PEAn¥er MALbrale reduction of

ective anount of "another anticancer agent inhibits
any ttiecrseei wiveantesl side effectseassesiated withdheonseeat either aggplcalpne.

nb
SRR R T—
syn@r@ﬂ;tl@élﬁp&)ﬁéﬂ Adnmisdred Medosey §BR ALY EfpBYed e sudhabents are sued

but are not limted to tenozol omde, a top0|sonerase I
as mhortoitisirapyr for Pregeatpent .oﬁ eancgh cranaitien embgdiment #ilspguinoline

eci t
o SRR 0 e il AU et o
thatGY& 1RPTHAR BT tsically érﬂplbwﬂ when fichrgsms areased as monotherapy for

cisplatin, carboplatin, mtonycin, dacarbazine,
the Ffﬁ%iéf@ﬂb@fz%ﬁéer et oposi de, teniposide, canpathecins,
bl e r@ﬁ%leﬂiboq% tLﬁ‘lé ﬁ&lﬂlmétﬁﬁ()ﬂ BE Gh Bife dRANAIHAE 6 4h Isoquinoline
q
i nony cin, mtoxantrone,
Defﬁ,va@S'B andi gn Bff&&wedlmcmnudiﬁ another emnqanmr@gmt 1nh1b1ts the resistance of a
5-fluorouraci|, taxanes_such 3s doc X
cangrdp thesqther antigpResy aganh In iy GFIBGD %e C?I?Cr%fseactg Aot
est & QMR bdlér an%t:&f&@ﬁ hgz%ts d?sbfu'l Ao HBIBO®R A8 copbbitions of the
ni trosour eas such carnustine and | onusti ne, vinca
presenk alveniden makide dwit wemﬂt Yistiteddo taperolamidp etogaigomerase I

int P e ing. BhGAPD, SORRLBIRSc UGt GlARANLE, xol,

tax O8N %&é’%td’ﬁﬁhﬁ@ tHRgudii) hed@Ryureyf c@&rﬁﬂﬁn&l ayalephosphamide,
inhibitors, tyr phostins herbimycin A _genistein,
1f0§arbsieam‘tlﬁ>smaﬁ@ﬁ, Pléplémkfé{hoﬁlaﬂn DOy CHy € C@Ebt?&ﬂ}enﬁfﬁ’?arblzme

t he. ot her h
ool T LSRR SRR B
dadﬁﬁbmlybﬂm pl?cdmt%klm amdjxugtrd>ng§ Leasiparagm&’ab Hexulbicing epirubicin,
armaceuti ca accept
5-thioraprscily igank SURPS S B n ek B Bamtal
1r1n:g%$?%?§%%§}1%%{3 2&@5&%@ detrogtt Mk t£A9 B ERB3ABrosoureas such as

43" Chioranbuci | Nitrosoureas: .
carfastinesdridilemB@OM,Jyinch etkakidssach @oxigplastine, vincristine and vinorelbine,

platinum complexes such as cisplatin, carboplatin and oxaliplatin, imatinib mesylate,

hexamethylmelamine, topotecan, tyrosine kinase inhibitors, tyrphostins herbimycin A,
genistein, erbstatin, and lavendustin A.

In one embodiment, the other anticancer agents useful in the methods and
compositions of the present invention include, but are not limited to, a drug listed in

Table 2 or a pharmaceutically acceptable salt thereof.

TABLE 2
Alkylating agents
Nitrogen mustards: Cyclophosphamide
Ifosfamide
Trofosfamide
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Al kyl sul phonat es: Busul fan Treosul fan

Dacar bazi ne Procarbazi ne
woanisasrdeag conpl exes:

Aroplatin Oxaliplatin

al kal oi ds: Vincristine

Vi nor el bi ne Taxoi ds:

Topoi sonerase I nhibitors
Nitdsompasi de Topot ecan

Canmpt ot hecin Cri snat ol

Anti-metabolites Anti- 874

Cisplatin

Tri azenes:

Tenozol om de Pl ati num
Car bopl ati n PCT/US2005/006243

Pl ant Al kal oi ds Vi nca
Vi nbl asti ne Vi ndesi ne

Paghidaf®icil Docet axel  DNA
Epi podophyl | i ns: Et oposi de

Ceinpstiae SBCNSDani nocanpt ot heci n

M iAg~ Mtonycin C
%tgr{ég:/ i nhi bitors:

AlVRLiHongx@t e Tri met r exaugulfanMP dehydr ogenase
IFnhibitors: Mycophenolic acid -37 WD 2005/ 082368

PCT/ US2005/ 006243

Triazenes:

Platinum containing complexes:

Plant Alkaloids
Vinca alkaloids:

Taxoids:

DNA Topoisomerase Inhibitors

Epipodophyllins:

Mitomycins:

Anti-folates:
DHFR inhibitors:

IMP dehydrogenase Inhibitors:

Treosulfan
Dacarbazine
Procarbazine
Temozolomide
Cisplatin
Carboplatin
Aroplatin
Oxaliplatin

Vincristine
Vinblastine
Vindesine
Vinorelbine
Paclitaxel

Docetaxel

Etoposide

Teniposide
Topotecan

Irinotecan
9-aminocamptothecin
Camptothecin
Crisnatol

Mitomycin C

Anti-metabolites
Methotrexate

Trimetrexate

Mycophenolic acid
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Tiazofurin R bavirin ElICAR Ri bonucl otide reductase
Hydr oxyurea |nhibitors: Deferoxam ne Pyrimdine
wanelsmgsses Ur aci | anal ogs: 5-Fluorouraci| Fl uoraTius2owe/006243
Doxi fluridine Ralitrexed Cytosine anal ogs: Cytarabine
(ara C) Cytosine arabinoside Fludarabine
Genti tabi ne Capeci t abi g Fugihne anal ogs:
Mer capt opurine Thi oguani ne O 6-benzyl guani ne DNA
Anti met abol ites: 3-HP Ribagisbixy-5-fl uorouridine 5-HP
al pha- TGDR aphidicolinE@L inate ara-C
5-aza- 2' - deoxycyti di ne -TGR cycl ocyti di ne
RitAUANBEM Rdudesi ne gl ycpRuakgeiyde macebecin |1
Pyrazol oi m dazol e
Inhibitors:

Deferoxamine

Pyrimidine analogs:

Uracil analogs: 5-Fluorouracil
Fluoxuridine
Doxifluridine
Ralitrexed
Cytosine analogs: Cytarabine (ara C)
Cytosine arabinoside
Fludarabine
Gemcitabine
Capecitabine
Purine analogs: Mercaptopurine
Thioguanine
0O-6-benzylguanine
DNA Antimetabolites: 3-HP .

2°-deoxy-5-fluorouridine
5-HP

alpha-TGDR
aphidicolin glycinate
ara-C
5-aza-2’-deoxycytidine
beta-TGDR
cyclocytidine

guanazole

inosine glycodialdehyde
macebecin II
Pyrazoloimidazole

Hormonal therapies:
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Hor nonal therapies: -38 WO 2005/ 082368
PCT/ US2005/ 006243 Recept or ant agoni sts:
waAnwis/8si8 ogen: Tanoxi fen Ral oxifene Megest r eCTIUSRIAS/006243
agoni sts: Goscrclin Leuprolide acetate
Anti - androgens: Fl utam de Bi cal utam de
RedPtdrailohisg! toids Cs-retinoic acid Vitamn A
rivative: All-trans retinoic acid (ATRA-1V) Vitamn
Anisaogdnogs: EB 1089 CB TewexifgH 1060 Phot odynami c
t herapi es: Vertoporfin (BPD- Pht hal ocyani ne
Phot osensi ti zer Pc4 Deﬁ%?f%éﬂ%@% hypocrellin A
(2BA-2-DVHA)  C oki nes: Mépesidler on-a Interferon-(3
Interferon-'"y Tunor necrosis factor Interleukin-2
LHRIgpguesisisi s | nhi bi t or s GoagigliBst atin (pl asni nogen

L\Ejalt_ggtzegt ) anti angi ogeniL%u&%hhé Riepin 111 Angi ozyne
Anti-androgens: Flutamide
Bicalutamide
Retinoids/Deltoids
Cis-retinoic acid
Vitamin A derivative: All-trans retinoic acid (ATRA-IV)
Vitamin D3 analogs: EB 1089
CB 1093
KH 1060
Photodynamic therapies: Vertoporfin (BPD-MA)
Phthalocyanine
Photosensitizer Pc4
Demethoxy-hypocrellin A
(2BA-2-DMHA)
Cytokines: Interferon-ol
Interferon-f3
Interferon-y
Tumor necrosis factor
Interleukin-2
Anéiogenesis Inhibitors: Angiostatin (plasminogen

fragment)

antiangiogenic antithrombin IIT
Angiozyme

ABT-627

Bay 12-9566

Benefin

Bevacizumab

BMS-275291
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Bay 12-9566 Benefin Bevacizumab BMs-275291 -39 WO

2005/ 082368 PCT/ US2005/ 006243 cartil age-derived
wonbismsews (CDI) CAl  CD59 conpl ement fragment PCT/US2005/006243

CEP-7055 Col 3 Conbretastatin A-4 Endostatin

(col l agen XVI 1| fragrrent) Fi bronectin fragnent
G o0- bet a Hal of ugi none BlobIREO&] inhiffIRE (ODI)
hexasacchari de fragment H §33 Human chori onic

glonﬁd;)tbr opin (hCG IME8& Interferon
al pha/ beta/ gamma I nter n in I ein (IP-
L ! SRR M

“Interleukin-12 Kri asm n gen fragnment)
Mar i mast at Met al | opr ot eigpps®yssnhi bi tors (Tl MPs)

2- Met hoxyestradi o
Col 3
Combretastatin A-4
Endostatin (collagen XVII
fragment)
Fibronectin fragment
Gro-beta
Halofuginone
Heparinases
Heparin hexasaccharide fragment
HMV833
Human chorionic gonadotropin
(hCG)
M-862
Interferon alpha/beta/gamma
Interferon inducible protein (IP-
10)
Interleukin-12
Kringle 5 (plasminogen fragment)
Marimastat
Metalloproteinase inhibitors
(TIMPs)
2-Methoxyestradiol
MMI 270 (CGS 27023A)
MoAb IMC-1C11
Neovastat
NM-3
Panzem
PI-88

Placental ribonuclease inhibitor
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MM 270 (CGS 27023A) MAb | MC-1C11 Neovastat NM 3

Panzem PI-88 Placental ribonuclease inhibitor -40
wWORVBRE6R82368 PCT/ US2005/ 006243 Pl asm nogenPCT/US2005/006243

activator inhibitor Platelet factor-4 (PF4)

Prinomastat Prolactin 16kD fragnent

Proliferin-related prot ejn{iigeh aciidforiBifibdls 222594
Retinoids Solinmastat Squalamne SS 3304 SU 5416

SUB668 SU 11248 Tet r afjadeleicfoetor-4dPFH

Tetrat hi onol ybdate Thalj dom Thr ombospondi n- 1
(TSP-1) TNP-470 Transf 3%0’616&5? owth factor-beta

(TGF-b) Vasculostatin Yesia&ildkD freghédt i cul in
fragment) ZD6126
Proliferin-related protein (PRP)
PTK 787/ZK 222594
Retinoids
Solimastat
Squalamine
SS 3304
SU 5416
SU6668
SU11248
Tetrahydrocortisol-S
Tetrathiomolybdate
Thalidomide
Thrombospondin-1 (TSP-1)
TNP-470
Transforming growth factor-beta
(TGF-b)
Vasculostatin
Vasostatin (calreticulin fragment)
ZD6126
ZD 6474
farnesyl transferase inhibitors
(FIT)
Bisphosphonates
Antimitotic agents: Allocolchicine
Halichondrin B

Colchicine

colchicine derivative
dolstatin 10

Maytansine
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ZD 6474 farnesyl transferase inhibitors (FTI)

Bi sphosphonates Antimtotic agents: Allocolchicine
wélabiswiszaesirin B Col chicine col chicine derivapPCYas2005/006243

dol statin 10 Maytansine -41 WO 2005/ 082368

PCT/ US2005/ 006243 Rhi zoxin Thiocol chicine trityl

cysteine Qthers: |sopremylgid on inhibitors:

Dopami nergi ¢ neurotoxins: 1-nethyl-4-phenyl pyridinium

;Fn_ Cel | cycl e inhi bit dhsocoBhiwinospori ne

ctinonycins: Actinonycin ctinonycin Bl eonycins:

Bl eonyci n A2 Bl eonycin gétyP%g?l?%?ryci nrry Ant hracyglyi nes:
otkginor ubi ci n Doxorubi cin Idarubicin Epirubicin
““Pitarubicin Zorubicin Mtoxantrone NMDR inhibitors:
Isopeangasion linhibitors:

Dopaminergic neurotoxins: 1-methyl-4-phenylpyridinium ion
Cell cycle inhibitors: Staurosporine
Actinomycins: Actinomycin D
Dactinomycin
Bleomycins: Bleomycin A2
Bleomycin B2
Peplomycin
Anthracyclines: Daunorubicin
Doxorubicin
Idarubicin
Epirubicin
Pirarubicin
Zorubicin
Mitoxantrone
MDR inhibitors: Verapamil
Ca?*ATPase inhibitors: Thapsigargin

Other anticancer agents that can be used in the compositions and methods of the
present invention include, but are not limited to: acivicin; aclarubicin; acodazole
hydrochloride; acronine; adozelesin; aldesleukin; altretamine; ambomycin; ametantrone
acetate; aminoglutethimide; amsacrine; anastrozole; anthramycin; asparaginase; asperlin;
azacitidine; azetepa; azotomycin; batimastat; benzodepa; bicalutamide; bisantrene
hydrochloride; bisnafide dimesylate; bizelesin; bleomycin sulfate; brequinar sodium;
bropirimine; busulfan; cactinomycin; calusterone; caracemide; carbetimer; carboplatin;
carmustine; carubicin hydrochloride; carzelesin; cedefingol; chlorambucil; cirolemycin;
cisplatin; cladribine; crisnatol mesylate; cyclophosphamide; cytarabine; dacarbazine;

dactinomycin; daunorubicin hydrochloride; decitabine; dexormaplatin; dezaguanine;
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Cat +ATPase i nhi bitors: Thapsigargin O her anticancer

agents that can be used in the conpositions and
woriiswds68f the present invention include, buPCaUs2006006243

limted to: acivicin; aclarubicin; acodazole
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drolﬂmtfmadxfﬂomenasnmfa@mras@ancﬂwmopmnatee@@é@mmnn%datrexate

cin;. bati benzo
e BusRiarp 05 ShonBb h5nbin REPPRUER Giupiing epnvic
hyd RSt e 2:BuloRb18 8dsBRibiin Al&RENIGkiTe; Sdé’[rﬁmtlﬁmebémmusane
sodi um _ bropirimne; busulfan; cactinonycin

phospiiatessadinestanidazalss plopeside:sionssidewhosnbaieh iopEne;fadrozole
hydE%Cglgéjr}d:?ggquaragﬁngf Ll Lt]l%: Ie{ﬂogﬁiﬁéﬁ% 'fﬁaaragﬁl%é)‘ﬁgﬁgfg aﬂlu%rouracﬂ

flurbbifbind) Forguidend; Foatiedin ﬁ@cﬁuh@gﬁnmmbﬁ:ﬁaimdnmhﬁmmw bydroxyurea;
tarablne dacar bazi ne; dactino

bi
1daw winbyrreehleride; ifosfumids; HEnoforing g lil ﬂ? @%&éflﬁﬁéfﬂ@nm

w819 SRR L0 asams
intcHRXGH MPI-£3:InteMENoR BBtaOT0; heterferdh Pafthd- %@proﬁraﬁhm&mbtenm

C|trate dronnstanolone proplonate azo Cl N,
hyde«mﬂmmta@;ceouee hostatpt lmrﬂ@olwewm@hqlwe@éﬁ 11@F"—§8¥ﬁ ItYﬂEf?ﬁh%Pflde

| opl
o PR PR LRy
me&fblefMihd Hﬁiroc&ﬁérﬁc&l’fh&igbitﬁ)l 5c¢tl§l@$mhhhgesﬂoﬂ aaetqte; melphalan

et ani dazol e; etoposi de; etoposi de phosphat e; etg‘g ne. 4
menwm,zlmréaptmgﬂmr@cﬁlﬁ%&orrééate,f%%%P%%%SO@‘EHTIB?H Rilffe,meturedepa;

rmt]u}d%)r(rﬁglé, Barchd: #ﬁ‘fﬂc eIrH{B ﬁﬁﬁ%ﬁomﬁcﬂp ‘hﬁtHn@ﬁ:hﬂ ;mitosper;

uroci’t'abi ne; ostrleC|n sodi um

mitGEIe] tabkaerohy Hydro&:ﬂlomded enydmpuasmvhy upﬂapochdmlqmogplﬁmycm
hydrochl ori de; jfosfan de; il nofosine;

Omeapﬂﬁ%m AFHBraP RASHI R REE2SPHERIS Bk PSP %ﬂe ‘Wpmycin

sulfal'&% Z}r ff?ﬁgﬂmﬁl F%ogﬁ)mdnn f)ﬁ)‘bﬁlﬁf:&n gﬁbiz&rﬁ%ﬁ@ hydiotidofies; Plicamycin;

erferon alfa-n interferon beta-Ia
plometsmné qromﬁmglatmda}m (mflromm arq:drmmpq;tm%p@gg{ﬁazme hydrochlorlde

drochl ori de de_ac e 0
puicbs o e PR By B SR Srpuer il fmide; safingol
safir%ﬁ?ﬁicﬁ%éﬁloﬁ&d kaifhstineRiftdan@ie; hmﬁ%ﬂlkdsdmm sparsomycin;
hydr ochl ori de; nasoprocol mayt ansi ne
splmﬁhm@mﬂé’diwblomﬂg; PEIONBISHiRS - spﬁgglég@,rsgpptgegpgt gireptozocin;
| engestr
B SRR b LA o gan Mot

tenfigjoPfRi; It&ﬁposﬁw trexiegre; te&@laudnendmmqbane srthioguaning;hiotepa;
mtocromn;, mtogillin; mtonal mto

tlamfﬂ@gﬁ@apazam&e@f%?a@lfel%ﬁ Rt M%%%SJH%H’& phosphate;
trlm&%%gmﬁlhﬁeﬁfé uaﬁl&?zﬁ’.gz%fl?{o?ehrﬁ ﬁﬂﬁhmy&ochlonde uracil

tin;, oxisuran; paclttaxel ?aspargase
muelrd; Qrfyctapa Ve@ﬁﬁmtldmmmp@;fmpemlblmvm fatay vingtistine sulfate;
per f osfam de; osul f.an

pohr o a
VIWﬂP%’C‘HFQﬁS}“&éuﬁ%}ﬁ @gﬁ:ﬁ} ﬁ sglf%f:,o%%lyglﬂg SB&)% n&mf%ﬂ?osme sulfate;
v1r§>9%biﬁ@1t?rﬁ‘ﬁfef ViR A SuL kS HiH ABU 8 fnk RETfate Vr6EdI Zz!efm@latln

roch
zinostatm zorubicin hydrochlorlde

Further anticancer drugs that can be used in the methods and compositions of the
invention include, but are not limited to: 20-epi-1,25 dihydroxyvitamin D3; 5-

ethynyluracil; abiraterone; aclarubicin; acylfulvene; adecypenol; adozelesin; aldesleukin;
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20 puronycin; puronycin hydrochl oride; pyrazofurin;
ri boprine; rogletimde; safingol; safingol
woydsmstdesr i de; senustine; sintrazene; sparf oSRCEUS2005/006243
sodi unm sparsonycin; “spirogermani um hydrochl ori de;
spironmustine; spiroplatin; streptonigrin;
AL TREREBHRGHD altretithiab SMbamisahé; S@ii6L; himif@GAgandfolevulinic
sodi um ™ tegafur; tel oxantrone hydrochl oride; ) )
acidt emoybicihj amsacené;posgrdlide; paashRrelentndrogiaphlide: giogenesis
. ..1hiam prine: thioguanine; tRhiotepas £ -
inhibilprSRiepnnL D ABREn e Pa i op iyl B EbAcRe o protein
1; ahtidn@tddeR] MBstRIOERBiAbRR; ardticbti®ichexainRpplastonEinticsst e
gl ucuronate; triptorelin; tubulozole hydrochloride, )
oligamesdédtidesnaphigiaplinglyciraie apoRipsis gencmodiators gaentpss regulators;
vinbl ast i ne~suhf afey Vi IS I ine: YiaRpReShaE;
epuipide e GRPrid 18 Sl TRy e ot SRS
atrimtindl Sindcanel la@iatetis 0] fandtatin\d; Aoaselrbn;reatoaing pzatyrosine;
vinrosidine sulfate; vi nzol_izl%izml fate:. vqrozol Srins:
baceagin; IH] derivativespbalpppd hagimastat; « ANASRTHE R Heg P pLorins;
N ivall8ds: 680-REhins Ssktddlarhtén B; betulinic
bengé{lﬁ%%és@ﬁ%wb}g&n%%?ttg@ g%zl% The i n\{elntl on i ncl ude,
acid) BFGErighibitdr; bicahttadide pbis@Grepgi bisazibdinylbyeaminey bisnafiden
, D3, 5- ethynyluracil; ahiraterone, aclarubicine . . .
bistgurer A W ey pdhan ot panogpnd DatOE Hfoimings
calc\ggtﬁglg @é}?ﬁ@&ﬁ%,%ﬂpm 489R84Ss; chdrypdk BUAR;aghvixainide-
tretantne; ambanustine; am dox; amfostine; )
amiamitrimioda whibok gamiglotribzolent aless M3; GARN 00 eartilage derived

. ,anagreligde; anastrozale:. . p i de: i i

o A s ERRBUGAAS T RO RSSAPLR e Sceplt, pesae

cetrdftlix; BR68AY; IcRioRquiRsxaNag Sl finamidy; oicaprost; tis-porphyrin; cladribine;
anti androgen, prostatic carci nomg, ,anti,es%r o%%n; in Ad:

clomifennanainst;sie rianerlsetrdbismych iy sAtiemye T jembretastatin Ad;

hi_di ol j i - i Ne: I yycin 8;
conf5 48 Dol R i GRBBLERS s MRHLRRG s,
cryploghyuin g dtepeiives eyracia W;aycliopentazthmqeimoacre cycloplatam;

e et el L S TSALD o g
dehglﬁfdd‘fcf’e NER: dBAbRARY dexRAbiABsHeadexifASRNES; RREAGMMEST S;

enzochl orins; benzoyl st a.urozc{).orl ne; beta Lactam o
dexPerapwmil} diasiguives; dideinmimhBndidokedielby meysprimipe; diydspidmcytidine;

.10 acid; . bFGE inhibitar;:.bicalutamde; . b ; .
airg3of A epERRR BroRar e 8l MepaRhoR Bbscton
do1E8hias: dtoloRireld; At&abiop Riubedingein AEhiseleaeepmustine; edelfosine;

but hi oni ne sul foxi mne; calcipotriol; cal gcgs)sti n C.
edrecotpmat;reflornithies; ielemeng ceynitein gPIFpRIginG epmsteride; pitampstine

m no-triazol e. car ' ) ; ; .

andfis efoeff g NGO HAAB 5 et e Hetoodé prb iRl
exdfhddame; fafkizbiet fizarabineBhictinitet filpagian;finasteride drayppinidst;

15 cetrorelix; chlorlns; chloroqui noxgl%ngﬁ . . .
flezalastigpicfiHagierone; Hugarehine: fosedsBpMIGIHyqrpeiipridy;: forfenimex;

cl o f. .anal tin&l ; ' 14 nfirafs; galocitabine;
forfisAh TG HE, R BHORTRAR Ripn 5k J AR afs; alocitabin
ganirelix; gelatinase inhibitors; gemcitabine; glutathione inhibitors; hepsulfam; heregulin;

hexamethylene bisacetamide; hypericin; ibandronic acid; idarubicin; idoxifene;
idramantone; ilmofosine; ilomastat; imidazoacridones; imiquimod; immunostimulant
peptides; insulin-like growth factor-1 receptor inhibitor; interferon agonists; interferons;

interleukins; iobenguane; iododoxorubicin; ipomeanol, 4-; iroplact; irsogladine;
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mg/m2 (of a subject’s body surface area) to about 250 mg/m2 and from about 100 mg/m2

to about 200 mg/mz. In specific embodiments, the dosages of temozolomide are about 10
mg/mz, about 1 mg/m®, about 5 mg/mz, about 10 mg/mz, about 20 mg/mz, about 30
mg/m?, about 40 mg/m?, about 50 mg/m?, about 60 mg/m?, about 70 mg/m?, about 80
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rand8 Bot WoaPY50 Meha sbbut 200rmaghite; verdins; 20

verteporfin; vinorel bine; vinxaltine;

AN vitaxin; :
Vo rio zlnpfé?r Qrab@ﬁi@p@tn ggmogg}qnpjﬂgtsi afql;nugsfeégdlcqﬁﬁy to g spbject once per
day i{nﬂtg Set cgc}ﬁlltsgcu?l% msgdggrndtose} %ngfnﬁgéf??fé a66RA8D @i?g)ﬁl? td Mut 200

Fcancer ron-a. |I'n another
mg/@tbodi ment, the other anticancer agent is

interleukin-2. In one enbodi nent, .the other _antica

agdhta specifif emeQW,ﬁangﬁcg rH%Sla afmipstered Q?nﬁﬁq? A 388%8{ once
per gy?g&gﬂg c%ngéchﬁ&és&l;r!‘s GPa d&¥2 Bhdink Sehf Aat €50 mghht @zaoet 200

tinumcontaining agent. In another
mg/eiftraciaye s, thdnegoineallpondeqenday faidimtconsecativerdays epdays 28-

| kyl at i t I i fi '
32 dhoed ofeganeony PaReTBY il SDFBR G then 428, Gallgonce
per AFESN fﬁleecroﬁ%chﬁ\rgd Rinekls 85-50@sagese magigp fignf atet 150 mg/m

about 60 3Q ng/ of a subject's body surface area)
to aboutzdeung/a50 ng/ n2 and from about 100 ng/n2 to about

200 g/ 2. | [ fi i , f
O A e s e

abopiocBrbaEhERan wh@lihinikretionPsubideoatt d@@gasyinging fpmuabout 50
30

ng/ n2, about 40 ng/nR, apout 50 nphn?, .aboyt
mgfrg] (9P 2 seleels WY@yfﬁge? argq%csma s 1_0§gn *38% grpgisa%@gggo mg/m’ to
/ PnenfD Rt gt aifbout 10
b e R e e o 230
me/Ty, BBoutdhapin?] ditbutrg mng/m” atbout 10 5@/my/2heyt 258g(m "1 gput 30

ng/ n2, about 17 LR, . about Q i
R T P S L T s
mgﬂﬂi, R outBOAH /2358 A 0 mgARY lziboﬁ“lﬂOﬂ‘ﬂé/ﬁ‘Q, about mmmg/rﬁ% @bout
ng/n2. 5 1n a parti cul ar_enbodj nent, tenozol omgﬁls 2
13Guchgfm, sbeutddOangiim’yabopnl Yhagkwh sbputd P e BrsPerohiles/ ™

L
mg/mz, about 230 mg/mz, about 240 mg/mz, about 250 mg/mz, about 260 mg/mz, about
270 mg/mz, about 280 mg/mz, about 290 mg/mz, about 300 mg/mz, about 310 mg/mz,
about 320 mg/mz, about 330 mg/m?, about 340 mg/m?, about 350 mg/mz, about 360
mg/mz, about 370 mg/m?, about 380 mg/mz, about 390 mg/mz, about 400 mg/mz, about
410 mg/m?, about 420 mg/m?, about 430 mg/m?, about 440 mg/m?, about 450 mg/mz,
about 460 mg/rnz, about 470 mg/m?, about 480 mg/mz, about 490 mg/mz, or about 500
mg/mz,

In a particular embodiment, procarbazine is administered intravenously.
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I n anot her enbodi nent, tenozolom de is adm ni stered
orally to a subject once per day for five consecutive
wdayss/oar3ea dose rangi ng from about 150 ng/ n2 t eCBWSAI05/006243
200 10 ng/n2. In a specific enbodinment, ternozol om de
is adm nistered orally to a subject once per day for

fi Vg orOBRBEHN 2 SaERist@bdi LK
ORI f5uaplst g gacaL Lo bRt

dosoraaking forme ebpurS0dag/nf ¢e apourd0@ s1@cut i ve days on days

28-_ 32 at a dose ranging f. 1. 150 :
2odutgeiier SphefbagaPrr-gParns R AR bt gHonly R giect

oncé g&scﬁl%f%f 1 €e EeEscdNe daySat 2208 raizirg fasabowIig mg/ni’rtombout
about "150 ng/nm2 to about 200 ng/nR2. In a specific

100emguﬁi ment, the other anticancer agent is

pracar bazi.ne. . P Lne. . R .
SR e AR A g e
onc8 P @Etfos fike donsstitivadayaatenjost cergire frorh GBommion@gAmto about

from,about 60 ng/n2 to 20 about 100 ny/ nk.
100k ol - HEnchggagueatsRof s easaes b i B4R BaC s days

k] / i
on 8 383700 sl ror bt 5 T o ABRE 100 Ak R/ again
intr%n&ﬂésﬂyﬁgceapﬁui‘ay Gox fingg! coRsecativeldaya®nndpysdy-583¢ adogoranging
ngy ,_about, 90 /n2, abeut 100 ny/nR, about 110
frorﬁ@bﬁ‘ﬂt,50afﬁé/m2twbg‘%gl5ﬁﬂl}§ﬁbout 130 mg/ n2, about 140
MO/ {3l ofaP Hﬁlbagl%eﬂg/pﬁ?oaﬂﬁ@ﬁl@tis AERinSK B8R intRRendusly A0 a subject
ng/ n2, 25 about 180 ny/ ng, 9bout 190 ng/ nP, about 200

oncent afoseaknging Z0M apubB) mghoito Fpot 10meln”. about 230

ng/ 2, abaut 240. g/ bout.. 2 . 26
oy it sk entooniny i o8P hricaBths Mty a0 0
M/ PRearBdid cad M 0BT ifiBteredo Ulsubjdet Adbsiges ranpimgtfr@R@bout 60

n2, about 330 ng/n2, about 340 ny/ng, t 350
mgg“g!/ (of 2 salbjecits BBl sg?fngs%a)ég gbeui 338 nﬂ%&g’g\%@?g gtggmbogg 450 mg/m*

R W T i, A s
g/, %utagﬁgft&n%gg)wg;mgm{ aAloout0 wEmhpbat, 20abg/ur’, vt 30
mefg ABOUAOGMr AT &0 g P b B Biop P AR e 0Kt 80
mg%g?ﬁﬁ%g?g&?g/ .22%}%(%\’ ?@WH%?{% abodt A lmgﬁﬁ,ﬁ%ﬁﬁﬁﬁﬁmg/mz_, about

/ . In o nbodi ment, procarbazine is ,
13Cahigimd, abeutddOinng/mayvabooubI0/meim a eyl 60 medm ,bgeisk/0 mg/m”,

rangl ng ,f§om about 50 ,ny/ about
e P B RO A Y o b0 T e "R AR fdut 220
mgl i, BBYENBEShY/nt? Catibub U0 £8Im”, aBER 256 imglay, foout 260vag/m’, about

consecutive days gt a dose ranging from abgut 50 ng/ njz 2
270 mgabbabout 280 mg/m”, about 290 mg/m”, about 300 mg/m”, about 310°mg/m”~,
about 320 mg/mz, about 330 mg/mz, about 340 mg/mz, about 350 mg/mz, about 360
mg/mz, about 370 mg/mz, about 380 mg/mz, about 390 mg/m?‘, about 400 mg/mz, about
410 mg/m?, about 420 mg/m?, about 430 mg/m?, about 440 mg/m”, about 450 mg/m’,
about 460 mg/m?, about 470 mg/m?, about 480 mg/mz, about 490 mg/mz, or about 500
mg/m?,

In a particular embodiment, dacarbazine is administered intravenously.

In one embodiment, dacarbazine is administered intravenously to a subject at a

dose ranging from about 150 mg/m2 to about 250 mg/mz.
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5 100 nmg/ n2 In a specific enbodi nent, procarbazine is

adm ni stered intravenously to a subject once per day
woaoosiogss consecut i ve days at a dose rangi ng f pomuabmenoc243

50 ng/n2 to about 100 ng/nR2 on days 1-5, then again

i ntravenously once per day for five consecutive days

on gl aa&h&%n&%dﬁherﬁ R RN AnihisemREnatHverkisIya aﬁu'mject
about 100 ng/ n2, then again 10 intravenousl

onc
oncedpty dep forflivecconesrutve tiyset dapse BAZIAE OIS Sb%\{é ?‘6‘0 fqeabout

pbng from about 50 ng/n2 to about 100 ng/nR2. In
250 er enbodi nent, procarbazine is adm ni stered

| Nty Q%gélf?ﬁ@&ﬂibédln@nﬁ B¢ £B4zined @&mﬁﬁst&ed (msteaweamg;ilm@ a subject
from about 50 ng/n2 to about 100

ci hic
once ey ferfive eonecastine riamt |aéiaﬁﬁ:@ﬂg1§§él?ﬂm Péo%jéé e g about
15 ,Dacarbazj
250 G0 SRR R Penl ARETeRORE oo RiveCbnAbuive days
on d%tgéi 28-‘-39 faf @ﬁ@se&'agghg tfg)érgﬁmmt 12(5ﬁ1gv‘rg7 twaband230r mgﬁmzothsm again
t o about

intravenow y\ﬁmesper dh}éfQiésVSg?@gseaﬁt%Fa@é(ﬁ aa%%g%ﬁz aLp dpse r4peing
rror o158 R p BB B 0 BRA. D o0 B out 40, g/ 2. about
50 WpheRmbabionent,GRcabhhzife isadoumistredrigiaenoady i a gjers once at
e nabstntSo e 3Rtk AT, oot 1S,
S PR g gy st i

suchgé atﬁpoadtm tenigsilentypotecam honatecapgd- aﬁﬁlﬁ(f@@mpgﬁbwn mptothecm

q-r%l, about 240 ng/nR, about 250 ngy/nk, about 260
Orﬁr{%}“ - about 270 ng/nR, about 280 ngy/n2, about 290

'TQ/ 1 spREifld lembQir&tt Nie ofep tiiticadcer Iﬁgémﬁs irk®tesbout 320

ng/ n2, "about 330 ng/ n2, about 340 ,_abou
ng/hmoteammn emimipigiered togpBibiect eﬁéangé%{ff’m?g’ﬁm >0

f
mg{%f @ga s%gﬁts b}glg s }aégzareggg H{)mﬁggO %/Hlﬁ anﬁgtgti{ abﬁ%@S mg/m? to
abdﬁglisozmgﬁg% Ul sﬂéﬁfmgfnbﬂdlmeatsothe do8zergf mot@@@ @te appgt 10

t ,480 490
T

mgg'g dar at49rrﬁgniznﬁlfoﬂi’§@ R463nY, -abbit GUlﬁg/ﬁ[?bﬁlﬂjulﬁEOfmg/m about 80

zine 1s adm ni stere |ntravenou ){)@to a SUbj2€

mgﬂh abod@@eng/aﬁgabmgt 10@meabcaboutdd 0 mpg/ uh%@gﬁ%(’)ab"ut
0%/ 082 PCT /U 3 0 mo/
TR 4 0 S50 TSR AR b 7o
abd 1 BRYRARY %bb!utt 1@oafn§/wﬁ5‘1, gsdut 20T BrgheT, aﬁayc 16 rmg/m%sabout 220
copsecutive days at a dose {angl n% r am,about (;IO
mg‘ug? rbowt®38ag(m”, about 240 mg/m*, about 250 mg/m~, about 260 mg/m?, about
270 mg/m , about 280 mg/m , about 290 mg/m , about 300 mg/m , about 310 mg/m .
about 320 mg/mz, about 330 mg/mz, about 340 mg/mz, about 350 mg/mz, about 360
mg/mz, about 370 mg/mz, about 380 mg/mz, about 390 mg/mz, about 400 mg/mz, about
410 mg/mz, about 420 mg/mz, about 430 mg/mz, about 440 mg/mz, about 450 mg/mz,
about 460 mg/mz, about 470 mg/m?, about 480 mg/m?, about 490 mg/mz, or about 500
mg/mz,
In a particular embodiment, irinotecan is administered intravenously.

In one embodiment, irinotecan is administered intravenously to a subject at a dose

ranging from about 50 mg/m* to about 150 mg/m®.
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250 nmg/n2." In a specific enbodi nent, dacarbazine is

adm ni stered intravenously to a subject 5 once per
wdayosiosz3e8i ve consecutive days at a dose rangi RQTAUSZIUS/006243

about 150 ng/nR2 to about 250 ng/nR2 on days 1-5, then

agai n intravenously once per day for five consecutive

dayg an%eﬁ%ﬁﬁocﬁ&éﬁ@ ot afl BSRInkiaRGrébinfriesRoaklg usd a toect once
mg/ n2 to about 250 ng/nR, then again intravenpusly

per dacfor fize cdasechitive days et T dorsaenging EomeaPoub) Mgy Hsbgyt 150
t, a dose ranging from about 150 ng/nR2 to about 250
mgH/ 2. 10 I n one enbodi nent, dacarbazine is

adniy i spk&Fie dribBiIMBHE NARSkYan! i admEiifibred inteaverowaly toa subject
dose rangi ng from about 150 ng/n2 to about 250 WPQWQ.
onct pendry fonfivelconsacutivesleyvatiredose mngingfadp ahgum0 mg/my to about
TOpPISONEr a i nhi bi.t iede, ive d
5o QR SETRES % A $hiepg Iy bOp RS consacuiveds

on &1y8 78 B2CR A6 fh?rging,frcﬁﬁl apdshest/m? to aout i 5@ neg/mf, tharbagain
In a specific emo

i ment, the qther anti cer agent .
intrpeenopsly onexpd day fpifbiecconsecaine %‘/SMW? §$3§@§ atngf‘af anging
subj I ' fromabout 50 ng/n2 (of a

o dBbESa Bbgla5 285R 150 M8k R0,

ody surface area) to about 150 ngy/n2 and
f r or crle@utbodimery/ the inventiabprotvides 8dmipisitation of e effedtive amount
enbodi nents, the d,osazges of iringtecan are abotut 10
of: fiypdsoquingline Peryptive (MLPRFA AT BOTGGI UEHEE 286" Ry/ ne,
abopf RO it eRsatiad and (i3 Qnowt Fidre other
aboﬁvnégmﬁgﬁﬁgéﬁggg%{Bé%nﬁglnQ, about 70(ﬁg/nﬁ, about
antB@ncenggerts aratadminiS©redgh doses sbmmoniyempigyed Whemb siiph agepfs are

/2, about 12 / apout 130 ng/ n2, about 140
use%ﬁ W,ﬂoﬁ’&&w 9%8“3%?%‘@ 8@%%?%60 ng/ n2, about 170
MY/ fRanotil @HibodSEnfu ), Isctfadidlind IR rivetive2andafip ohe @0More other
nmg/ n2, about 210 ngy/n2, about 220 ﬁ apout g‘%oh h
antipgheeR agerioagt sPuygistically, aﬂé@%@%@“ﬁé&; losghiBgt ars agss than the
/2. ahout .2 t h2B0:
ol piipmoRatbe 8 R T ey 8 s Ehey RO RerBRRVE i Reaument
of ¢mte®R, about 330 ny/ nR, about 340 ngy/nk, about 350
ng/ n2, about 360, /n2, aboyt 370 / about 38 ]
g/ ke dawee et @@dﬂr@nﬁmul%@&ﬁ#k&’déﬂ 1) QRO o et
! / [ AR SBRYdTR coalRpendtdDvari
ant%éa%’agglgg H‘:lmj%gmﬁgla En%?ll%gg%u%og% (? g/ er(f abgu]ft1 .47?(,)2“10us
paramktes, iadhading, 280 notgimized tabthetcad@0 beigs pateds the patient s(ggneral
nm2. In.a partjcul.ar, enbodient, irinotecan is
hc%%hﬁ%i@?éﬁ@ﬂ”ﬂﬁﬁ?%g Sﬂ§}§8“9ﬁg8%e embodi nent ,

| 11 ROLECARLEmRRTTHA sth@ @ Hcdndbl B¢eNQ Csbbehoyl guamiily. ect
at a dose ranging from about 50 ng/n2 to about 150
my/ dRanotlkd embodiment, the other anticancer agent 18 O-6-benzylguanine and
temozolomide.
In another embodiment, the other anticancer agent is O-6-benzylguanine and
procarbazine.
In still another embodiment, the other anticancer agent is O-6-benzylguanine and

dacarbazine.

5.2.10.2. Multi-Therapy For Cancer

The Isoquinoline Derivatives can be administered to an animal that has undergone

or is currently undergoing one or more additional anticancer therapies including, but not

- 50 -



10

15

20

25

30

WO 2005/ 082368 PCT/ US2005/ 006243 I n anot her
enbodi ment, irinotecan is adm nistered intravenously
woaom/msegect once per day for five consecuti vectapsooans243

a dose ranging fromabout 50 ng/n2 to about 150
n%(nﬂ: In ngpecific enbodi nent, irinotecan is

1imifHATh NNupddry Ghdiafi USH i ' A0dE :
B B R e o ng. 11 o
abdobn&6mbydin2nt, thesinvertionFovidey methods fozyisatingor Rrawting

canGidgempina e sterste Gringniinein Ak fierol 15 48 SRR °

TsodWB{ e TRARGW effeefve it of PRRemEahdEr; dndt(bRsmenberingicancer

nce per day for five consecutive days on days 55-59
therams; Hnghtda% baimyit tignitefl torauagroyiradiatioryibamapy ooraBHRAROlsERPY, such
n2. 10 |n one enbodinent, the invention provides

as aggijﬁeﬁivg‘fcil%?'i on of an effective amount of : ?i ) an

| S Of WnB ehibaeintdk,ith@bihvar(ticanced derayy ibadtatmitherapy.

anticancer agents. In one enbodinent, (i) an

| sdguinaier prbEmEyathoheraticancyr HAEPY ﬁs 4ot her

antJ cancer .ar Tl i .

o SPSREHRRSESyAEA, DAL 3L ALy Aty Sonamcty

th eIIntar spatifie ll&tnb@ﬂimmm,cthe& predént Inmetlzous tfbictreating od preyenting ¢ancer

an | soquinoline Derivative and (ii) one. -
cortate Sa Sl DSt Shin Gt b Pt B PO Blaion
the@g% ?éy E&erﬁn%lis'té}ecg OSRArEN® wihEpriRSs, dr@ﬁﬁsehg@t t6l@edSoquinoline

oyed when such agents are used as
DeriReiniot hiaroap yrdbodinidng, at teasitandrour, fofe hoarss 2 hoyisea dis ageeek, a

f the (i : i nol | ' i
mofiyy 8 it eBbed BRA cavkeoangBh ol sl S bl B
sub uEHteco%ﬁﬁﬁﬁ%ﬁféﬂ%%&k@@ﬂnﬂm&i@ﬁwsari ous

patameters, including, but not limted to, thg. cancer
bei Whete thaother antianerstthesapy i radipéomiherapgaanyadigion ﬁﬁéapy

dnjnisterin hysi cjan' ' '
oL AR PRS00 o
not®ybrHestzyhivatin Neray radiaivet daarbeerthonistersd; in pardcdahbigh-energy

anti cancer agent is O 6-benzyl guani d 5
megaiobiAst Gadigeon oferaet that 1 M?S%g}ge}:@altc’gg P% gseéltﬁgpeep tumors, and

eledPd GARESa (ﬁ'ﬁﬁﬂhltégt%i )F}lrgy Pansivh B4R BE D& dXBFskin cancers. Gamma-ray

procarbazine. | anot her enbodi nent, the ot her
emBtihg edliviestopgenich ias ra@igackivn sptoganol radiuan gobalt and other elements,

dacar bazine. 30 5.2.10.2. Milti-Therapy For Cancer The
cany algRybf nﬁ@ﬂﬁgrivatives can be adnministered to an

ani nRliiidaaily, R end BEHBSERRAt the invention provides methods of treatment of
cancer using an Isoquinoline Derivative as an alternative to chemotherapy or radiation
therapy where the chemotherapy or the radiation therapy results in negative side effects,
in the subject being treated. The subject being treated can, optionally, be treated with
another anticancer therapy such as surgery, radiation therapy, or immunotherapy.

The Isoquinoline Derivative can also be used in vitro or ex vivo, such as for the
treatment of certain cancers, including, but not limited to leukemias and lymphomas, such
treatment involving autologous stem cell transplants. This can involve a process in which
the subject’s autologous hematopoietic stem cells are harvested and purged of all cancer
cells, the subject’s remaining bone-marrow cell population is then eradicated via the

administration of an Isoquinoline Derivative and/or radiation, and the resultant stem cells

-51 -



10

15

20

25

30

or is currently undergoing one or nore additiona
anti cancer therapies including, but not -50 WO
waQ0B/0888868 PCT/ US2005/ 006243 limted to, SUPQEMPE2005/006243
radi ation therapy, or immunotherapy, such as cancer
vacci nes. In one enbodi ment, the invention provides
are if SEPERK IR0 hE S@iEAY Sppc pRARYERE bibe AABERIentP PRIvidINThile
n1n|ster|ng to an an in need thereof (a) an
bonecumtrow fofictn ik sestredaid the Sl@ﬁ@qt\:ﬁ%ﬁqw@ effective to
treat or prevent cancer; and (b) another anticancer 5
therapy including, but not limted to, surgery,
radi ation t 53 Aheramutic/ropbylhetioAdmipishiations” a cancer
vacci ne. In one enbodi nent, the other anticancer
t hama pyvension aldb awdlades tphﬁmmyutical corapasities veefobiir rtmntﬁng or

t he ot he t th
e i) SE0CST 05 E L BBt o b
effeEVEUNRRIE Bla% (Ijsga%nbfh@)&l?%'vtz hid 8pRedbRthlly h&‘t%ptable carrier or

present net or treating or preventing cancer

vehmlegprl se adm ni steri ng an Isoqw nol i ne Derivative and
radi a |on t

ad ﬁll m& i?%’d’ A ‘é‘?%t% S\Aa Ilﬂfnq?)t?lteﬁ §h ?&’y)urgt? Bhd Gre effective to

trea§+1l_ﬁ[§9%%ﬁlc&ﬁ1tldﬁina§QﬁhﬁldPO| ine Derivative, in one
odl mrent, at |east an hour, five hours, 12 _hou

daydrainisseskion af thedsedwinaline Bestyayes ¢ GEAHRAEIGeR, B 4Ry mode

t
of ag%ﬁgg%l&ﬁtfgl glel‘aﬂg)ﬁ%lt?c ég??l%te |ng§é 1?8&«?? 1H§lgg% ng%&‘? or local
adnfEEiradnl 08B as Whermsdlheretthel, tantdetmal subctitraeaysy vaginal, buccal,
radi ation therapy,

rect@]eorag]ygalcpélg@mtrﬁtgowgapstr ﬁlglsgr%% &2&1@%%@%@ %lgt %ﬁ%\g 1 r&&1 in the
rele&seeoefla%qs@?lgolﬁ?ém Vghveplﬁlo thBBlodR¥tr¥@y, of limtation,

e admnistered; in particular,
hi ghme enthpdimegahe [fogginolineBeryatives ofe agiminisiered grally-1

A eI S, B A e

sol1HS%‘rlnfs9l1d%¥ l1§uﬁ%§§e$om@%ﬂ8ﬁa§ dor ex@pLd, iifjgctables, tablets,
I 0i sot ope such as radioactive isot opes of radium

sup%oﬂ;@hbs qmlldis , tinteerclaabecrpaules, elivian tACHECs, EMEHIANS; SrEsepowders,
. Additionally, |n {: d

tiagils meswengpns e AR PSRk Tl d g WRRphAReR I o
conweitiofdl piRmasedidaprh@iceat Likewise, thbgomt dso bp ydmlmstered in

radiation 25 therapy where the chenpthera t
inmions [t DAl 83 IRESuT BFPPIH G ECURAURPT BEPDTsHfe

for%laﬁl lsl%l’tl)% ?orﬁstl?élplg%&v&rf@gg?se élﬁll%d?ﬁ’ BieSsHarRSdnbcdl aaat ed

i onal W th ot her anti cancer
t henmmtats\twﬁhanaamngﬂ eympostdomEt dre tabﬂette pizchgelatiyy capsules

cor{;@ng;r?goz;fr ﬁ;g&éol@;{eh]s;rlﬂ{%? glalq Ebﬁys&@% {1 hc\‘e/c%pf ﬁg ci%rrl’e? op Sehicle.
Hllﬁg{ratﬁs’?eacitagfé&% %90 El\%%gl'ﬁ‘{ﬂlgl: 'dg% gﬂuerl@%t .g.NRktosé, ek @sel Sucrose,
manmtol sorbitol, cellulose sod1um 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 benzoate, sodium acetate, sodium chloride and/or
polyethylene glycol; for tablets also; c) a binder, e.g., magnesium aluminum silicate,
starch paste, gelatin, tragacanth, methylcellulose, sodium carboxymethylcellulose,
magnesium carbonate, natural sﬁgars such as glucose or beta-lactose, corn sweeteners,

natural and synthetic gums such as acacia, tragacanth or sodium alginate, waxes and/or
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30 treatnent involving autol ogous stem cell
transplants. This can involve a process in which the
weub)s@se3es aut ol ogous hemrat opoi eti ¢ stem cel | SPaTAIS2005/006243
harvested and purged of all cancer «cells, the
subj ect's remai ni ng bone-marrow cell population is
bR liEHestied dNEdisilBlnt, $td. AtdrbiesPhga@methyl cellulose,
pohl 35251 i n(ﬁg)ﬁone’lDe?s}{\?ai(?)ve andror ra‘g{ji ati on, %nd the
bentoitel| taathian ghenpigek lasid-d5 its wWeliREOS)togEEEgvescent mixtures; and/or )
PCT/ US%OOS/ 06243 re i{%f used back into the subject.
absagherd o Prgat: V%raﬁtazﬁl 5&EiB¥equent 1y provi ded while
bongqwar ﬁﬁﬁéﬁl&#lﬂjé&aﬂl@,_cb batiesk cngdidrlkeardple) BEprepared by
recogers. 5.3 ef apeuti c/ Prophyl acti c Adm ni stratjon,
dissehionndispersion etd. sBorieneinplee thedsnauinpling Oegiyptive 1s dissolved in or
. C si tions useful for tr ' %k Bl
rmxeg Wé‘i 3 JRImagRITCA i Acc Rt E&g‘%@gblsl gtlﬁ ?Ség?lger 15 oﬁ ﬂ:it nter nal me’_
aquSIR RRBoROIRTESE edtitnok hii@tleilike, @rthetaby fdfrmean injectable isotonic
| soqui noline Derivative and a physiologically
Sollamg)@tsaﬁmeéﬂ@lar rier or vehicle. The |soquinoline
De r’]él:{ altsé)%uq ol RADAR, A0 Qb e Si®tot 1R Y hSupptRitodf tBat can be
ef fett TV 0O treat or prevent a Condition in an

prepdrbdBbm fafly Ashiisidrstor atdpensiads; téieg belygikyleok ighwols such as
rivatives can be acconplished via any node of
propyhelyeelads tBA CABETt her apeut i ¢ agents. These nodes
! norllﬂéjﬁo ﬁ&lﬁi@ BeNativeSaln al@H8 dinshisekddin tBéfdindSE liposome
oral, nasal, parenteral, transdermal, subcutaneous,
deliwagyi syalemspuchab smal eotlaheltar vesglies dirge gnilameliar yesiglgs and

d In. i nst _admi ni i :
e PR AR R R AL AU et b,
cox%gﬁmg%hm%ﬁeﬂo1,ls@eakﬂam &Iﬁﬂaﬁjhﬁﬁ@ilchdlhﬁs.l Roguienahbetiments, a

rivatives are adm nistered orally. Dependi n% gn tﬁgd
filoh of Bpidedmpotenteis hydrated with 4R pe#OU ﬁ@uté%ﬁg i'OALOTHHP!
be in i em - sol | ok aul 286t N, Bl268 46h.
133’%\%9“?@@%‘%5%& %,ugi B egérg%ﬁé%pn?( g%steatq% Suppositori es,
pi | {sequibblis Detieares capdsd esdelivkiadibyshe el merelonal

antodich ok B VAL SRRiSFy 1 Wi e RSSO BB OLEHES e
co%%lé{(cg Vﬁl%eﬁgﬁlzdgﬂemlvaﬂb&rﬁﬁ%Fs%_tﬂe%hp@ﬁ 3aihl olble polymers as

can also be adm nistered in
targetibl@uppaasidrh oS chomilyrseracan inctudsipoty)vinylpyrrolidone, pyran

I ntraperifopeal, subcutaneous or intramuscular form
COl%ﬂlym%FsPNQ{BY%PWI@F‘%%WEW%‘%PE‘S%O’ skilled in the
' henlol, lod pbFyathiylepephias sihé sabstituted with
pol?@%wgs?%harﬁfdeﬁ enl ) g@ iyleRe@iasroaae

are tablets and gel atin capsul es
palooitnyt iesidogs. afnrtheonaien Blei Ipeguineding Aleriyatiygs$an be coupled to a class

hysi i cal l t abl ' '
of Biogeseat HavelreRE G (hBonal iGRt & # grug?for cxample,
poRidcgntid, SolgepsilbReiRsRctode ol Yigdroxythmtyrieacidrpoiyortbbesters,

sorbitol, cellulose, . sodium saccharin, glycose and/ or.
polyrsatilpepolydihydrppispns Qg}ypyanoacrylates and cross-linked or amphipathic

block copolymers of hydrogels.

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

One embodiment, for parenteral administration employs the implantation of a
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e.g., silica, talcum stearic acid, its nagnesium or
cal ciumsalt, sodiumoleate, sodium stearate,
worgis@s2esn st earate, sodi um benzoate, sodi um aeeTAS205/006243

sodi um chl ori de and/ or pol yethyl ene glycol; for

tablets also; c) a binder, e.g., magnesium-al um num
slows-kélﬁa%?()? %&%{éﬁ&dﬂ@éfe% a8®hrdih fo ULS. 398080 Bl%10,795,
~nmethy ce ul ose, sodi um car boxynet hyl cel | ul ose,
1nmgpgaeﬁmanmtbybﬁﬂan@: natural sugars such as gl ucose or

et act os cor teners

e qaoRgont G be NGiEd BF Rof BolBhic A SR AR i,

suchERXFiBseelb MtabiliZiRg WQ:tﬁ\Q% of &ﬁ@@i@ﬁné’@étﬁlﬁ%@ﬁhﬁbﬁ PG ers, salts
ponV|nyIpyrroI|done i T desired; d) disinte
for gl bt Py DR e eI 98 OB e IR icluding

but g?tplgp@%dstg)e §r§d1 2 tgte%(f ltrqet éﬁl)né Sﬁi'aﬂzm ahditioR rthey can also

xtures” abso ent, col orant,
confah@M@xélaﬂﬁEra@&ﬁlc&W?@hlaﬁlﬁle sulbsta’mwi particul ar I y
I njectabl e, conpositions can, for ex anp

by GompesitEms(ChpRe PEFPasERerGAIDELP CONVEGH ’éﬂj a‘{*?fﬁ}“@ gﬁaﬁ@aﬁng or
coa éﬁ%ﬁ%ﬁé@% eu{p EE{E{I%%&IHY péla%e% ﬁﬁﬁkm‘é@&lticﬁl QImpdditoRd ci Edhtain

acce [ e"sol vent such as, for
fror@Bow (81 % watssut 998, pméerablaycfm abowtd e toogheut a@%@é itlest |

et hanol, and the ||Kke, t hereby form an injectable
Tsoquinelgiei ReriVagve by 3is18% o5 Y ‘gl ®fisi on. The |soqui noline

Der Tl‘{eaﬁds\c’tge;re%ﬁﬂelplﬁﬂ?ﬂl S0tk %d&jﬁirﬁl)‘hﬁé* Dasivativeluppdsistieeyd in

that can prepared fromfatty enul sions or
accerdapensiti ayarietyiof facpers mlu@ngty@egqpy@gq; 288, ¥¢ighis sex and medical

ettt e s Sar e i Blon A8 SR PNy

adthinRARR theRhhNE HépaiEtugbEon Gilthd asisnatmmi|thepdrtieutet Isaquinoline
vesi cl es, |arge unllanellar vesi cl es

Deriudtivelempioyedr A/perbasl sé@lled_m;sla%fﬁé@ 3 W?Bbget?@?lﬂ% a4 pigigripe the

rie 0 , I
et Shbufl ORI A f i oing e ol
eﬂ‘?ﬁﬂ’emtcﬁ)sa@ anfhidunte @ﬂthd: Iquuhnoblmqabmemtsfes,svhwacﬁdml@gtered to
Wi
o oy 30 AL O e 0Bl BB s or
cw?@%&ﬁﬁ gm +\|9r m@z?r@%sé@ﬁl cohE@EbGRbIs)e.0DRIS| 58t 19.6515.0,
cfe Ivered by the use of nonocl onal

25 ani@ bo]d]Oeﬁs 258.0j 500.6 b 1e00.Gmegrof dsosiuinelipg DeFivathe. In one
i noline Derlvatlve ecul

empg h Ul qp@l@é}t}o\ggﬂe\}g Lo C qf kgét“atg%tzucgip %g lé%r@ﬁ. EffB&ive
p1a§1‘B]la HR)eR JTThY I¥BESinSEnd Bélﬁ)ﬁtl&@é @a.ndﬁnl@ ﬁamrabemsﬂ O®Limig to about 50
ynmers can incl ude pol yvinyl pyrralidon
mg:m &gyxﬁbody Woigjlhp@r@yy gihe gkt qugrlwwcg@e %éwapve that is
0X
ef Qﬂ\%}é%{ ﬂv:l tg%zlgg‘#c E’pﬁ%%lfﬁfg$§8€&??l?ﬁ%ne c? determlned by clinical
tecRAigiibd @Y ark RAbWH €Sthoksiof skt imthe ,artt fie adl(hthmllm oitinand in vivo
Derlvatlves can be coupled to a
assays can optionally be employed to help 1dentify opt1mal dosage ranges. The precise
dose to be employed can also depend on the route of administration, and the seriousness
of the condition being treated and can be decided according to the judgment of the
practitioner and each patient’s circumstances in view of, e.g., published clinical studies.
Suitable effective dosage amounts, however, can range from about 10 micrograms to

about 5 grams about every 4 h, although they are typically about 500 mg or less per every

4 hours. In one embodiment the effective dosage is about 0.01 mg, 0.5 mg, about 1 mg,
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25 of bi odegradabl e pol ynmers useful in achieving
controll ed rel ease of a drug, for exanple, polylactic

weacehe/spelyepsi | on caprol actone, pol yhydroxy bBCYMiSe005/006243
acid, polyorthoesters, polyacetals,

polydihydropyrans pol ycyanoacryl ates and cross-|inked
aboul’s 5 g&g)%&ﬁtlboqn ¢, BbOR 00 2RE B F@I 30ahe, RYdiioWel mg, about 500 mg,

i nj ectabl e admi ni stration can be used fo
abous 6B m@ab@mgpo invg, phoni 860 nzg, abeut 990 M apafeng FEout 1.2 g, abont

ections _and I
14 8 Ab@G/oR TG-S Fof Tt 20z b A0, BRuFER 2o ot SRAE Bout 2.8
ab%%@@ S DG\ 3 g, 98bith 4 of £Bi)u§5ll6tg§lbb@1tf3c8 g dibesicd.Og,repoutrd.2 g,
i qui prior to injection. One enbodi nent,

aboypdrlegtaboul 4. gnibout .8 Aathalkawnd |5&,& Vel 4 I*Ixﬁﬂrsd n]fflcgpvg}ﬁntd}osages
can @(} IR X\DﬁéOOﬁSr/V iy gc[ 1&1%2198%91 Gad %ot ﬁﬂnﬁ@ﬂ (& |aB@L&Q:very 2

ease em acco dl ng
houriabodt &y 6Hdurs, AVDOERRY 8t}E>dr§:| eb@it evdyy 1r2eh‘oerse ab@lt ewrer 24
conpaosi tions can be steri ed or, cont ai 2 rﬁon t

houo ot 6055 JadpuRaTest Evestth haurspHsGER A g2 O AhPevery
wee a%%ht Lzl Pbvo a?%éﬁs éﬂ) %Vé?g‘tﬂréé {6b1ng aBER BY Sy nS@thitandrbout

r'onot ers;, ulating the osnotic

ever@ﬁ@?&hldirﬁhsp Hleudfffeetivedpsage anlngunta descobedhereingstes e togal amounts
I ncl udi ng t not

MU LTN NG EN R TIT S
effe{é%\@ (?dsQ Pihn LprRp&id toard {oyal\aa{duab&cﬁmmsbmcan ces.

03| I ons can be prepared according to conve o]
m )ZlThegi,osgmglhmum@ng @:&gqumghmpﬁ@%weﬂé%la%é %ip

th eqPrese nt
acefcsi et d Bl BRlTT R iktypd SERAS, Bif Wil box and medical
con&hre@\?gt&%t&lb %, iR s@ﬁ?&ﬂjf of @%lJ ahditha tb b quatad] theeoute of
ve or The d .
admynistratitm ghe el og hamﬂtw Shmtionish the, Sbiest 289 %%éa?@%}q%gf%“d“mhne
N, acco C
Der{\%gge G%IBL Srgﬁl ’ﬁ p\%stotﬂ sEﬂl\éﬁ h %eé’aégé anlggérlrlé’r Cl&ct:éarﬁﬁﬂléé%in tesl,cglr‘t])e the
effeefivd rBoaitiofdle drh gu ﬁ:qﬁﬁ‘ﬂd& I:o p13avc1ft tdvater onairest die Hreglﬁés of the

treated; the route of 15 administration; the renal or
Condétien-i ¢ function of the animal; and the particul ar

l's O@Hﬁﬁﬁ&lﬁ&%er%ﬁ%’@&h‘b@ a@ﬁﬁh@ﬁé%@l inA shfS@alysddst| dhé total

t can readily determ ne and prescribe the
daﬂgfcroe@geu oan bamdnnnmst@fedtlm dividadglogewef fvos three ordgyy tigepdaily.

revent a Condi t Ef
rufrv B PR e LBy A i i
use%@'sﬁﬁ@alble [RAERaf vapialad 6tviaQrbddrmablvates, dsdfDthose fokms of
I soqui nol i ne Deri vati ve per da ositio E
trarisderviial elﬂnrpatChe&/W@lﬂ bn%glé tehRse fﬁ}f\%fyasg@gp aiart. n?%
adnahmsicg@(bmothé_gorzﬂK of g traﬂsde geh‘%e}] % téhq Qnd do%%@ afmim$Fhtidn can

soqurn ative. In-one
be continuous rather than intermittent throu ghout the dosage regimen. Other illustrative

topical preparations include creams, ointments, lotions, aerosol sprays and gels, wherein
the concentration of Isoquinoline Derivative ranges from about 0.1% to about 15%, w/w
or w/v.

In one embodiment, the compositions comprise an amount of each of an
Isoquinoline Derivative and another anticancer agent which together are effective to treat
or prevent cancer. In another embodiment, the amount of Isoquinoline Derivative and

another anticancer agent is at least about 0.01% of the combined combination
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enbodi nent, the conpositions are in the formof a
tabl et that can be scored. Effective plasnma |evels of
woOheostoszagaii nol i ne Derivatives can range from aboutus2005/006243

0.002 ng to about 50 ng per kg of body wei ght per

day. The anount of an Isoquinoline Derivative that is

g L¥Ep1 itiH. ' f ordl
chorfi ey ShintShy Beldifpl HERLERROL WIRHIREARR 3 of o
admidi@tatioh ethksnamburi 0ar bosaiedffrask abdutiOnl % e alzaut 809aby weight of the

compeslnp| e oF CREPR NS FYTBHE T BOSCE ¥ apRa0of an
Isoqt-lu-ﬁgli?% ﬁ%ﬁ%&t'véjégﬁean%@lepﬁltﬁﬁme? ¥186ht C @ihaé commpasipienslofhe present

ute of admnistration, and the seriousness of
inventien aentepiredshiiang pirewatab dosagel Ui sortaing dramyakput 0.01% to
according to _the judgnent of the 30 practitioner and
abo‘@é’&ﬁ%&q%@#t?fglec Or%ﬂ?g’élf)_ﬂnces in viewof, e.g.,
PUbeghG sl TSl vatildidah e assByiéd Abligoet ienive e thiodaied
anount s, however, can range from about 10 mcro

rans
thertpeutialoo prophylpctiersctivityprios {aysg ia hpmags. ¢ ABiRH r@qﬁieﬁsyge&m can be
i cally abo 50 or less per every 4 hours. In
‘“e%ﬁg&%WHﬁéWﬁéﬁ%%fW%ﬂgﬁg%%ﬁive dosage is about 0.01 ny,
0. STHEbreRAPHethbds®or tre2énd\@ RO A 236&ndition in an animal in need
PCT/ US2005/ 006243 about 50 , aboyt 100 ,_about tt
therpolcangurtherompsise adginisiering aoist REPPLYIASHE Ogg‘ﬁraﬂ?ﬁ‘}“c agentto
the ﬁ,gﬂé%é gg%% aﬁgﬂn@t*a%géglhatn&g&y[i‘%lin@ Buva800 MtbnedRMolindéH the other

g, about 1.4 g, about 1.6 g,
proﬁl’gfl&t%tic %)r gh@ap@lgo latgelg isga@;lin'mtﬁmd iDZaHZeéQE,CU&@ ampuigt, Jhg other
about 2.6 g, abou . , about 3. about..
propipdagticpr 4he§gpeé1515 Geend _1%clgbcgas ’atﬁg i n@%gmée% tg bgnu%ﬁth%géfr&atory
4 : aftti i . i dbcélagg, disease
g faiRire Rt aft-afiti QiatRBO dberdt; Adhnticdaedibvabcdag,
%ﬁgﬁgﬂéﬁ%ﬁ%ﬂg.% é, %%efy 4}hours. qui val ent dosages _ .
ageQfan hatiadetinageh nddmetoppictia cPIOUE stiating faciefs an anxiolytic agent,
i ncludi ng, but not limted to, about every 2 hours,
an@ﬂ&ﬁﬂaégﬁgﬁﬁmg'hours, about every 8 hours, about every
12 ROHeSomEIRMENtENE T¥oqdholine Desivatideatsn be\adminiSBradguios fo,
about every 48 hours, about every 72 hoyrs, ab

t it
congurzenly wiskkor aIs00 AR EIRTHTROTHAERS, ORGB e WS AFY+ g i 1
hoqﬁ%hﬁt&r_s,a%cguer?ﬁ% LufP % Boudd 78R8t oFRa@Vathyr, t WO

flectivé dosage anounts described herein
r ef §f adofhdr @odanent, ths IsoguinblnsDeriedivetchmbe pdimirigtergg peor to,

t han one | soqui noline Derjvative j dmi ni st d,. .t
conspfrerdy w@hé@@%’@a Al PFele"éSB g B Bieatierfey or i 1
hox?rng WP | né“r%éﬁl.rlﬁﬁlrs, 1R606Q%9298 ho8sI dTRAciIbthed. Zi Ng t he

s0qui nd rivative can be selected in accordance .
W t ﬁil}/a’[dtMr)endfodfmmﬁ,dhs Isogeingdnegeriygae cap be ia@gqmstered prior

) ht,, d I .15 it s r
o, SOBEEY . SETLR AR PTG ERC B L Dot SupE Uy BEyddin 1 hous

2 h%)ﬁfs, [ DHbEs O34 RS, MisHohAtdramhobleofieadtabther. hepat i c
unction of the subject; and the particul ar

| soduietainbther eDbedivsni, the Ioglieglag. Datieéve 64 kg admigjptered prior

the art .can.readily det.erm. . '
N T
wit@ D h6hir, Qhodfs] €3 holiRE24Mces, @8hoofs dri¥@ hours of each other.

In a further embodiment, the Isoquinoline Derivative can be administered prior to,

concurrently with, or after an antiemetic agent, or on the same day, or within 1 hour, 2

hours, 12 hours, 24 hours, 48 hours or 72 hours of each other.
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Condi tion. 20 Isoquinoline Derivatives can be
adm nistered in a single daily dose, or the total
wdandsysziesage can be administered in divided deeeasei0s/006243
two, three or four tines daily. Furthernore,
I soquinoline Derivatives can be adm nistered in
| Nt AAGRA! erhtdith@the IR edlolin® DRri04ti veldah &Rl a@ministered prior to,
intranasal vehicles, or Vvia transdermal routes, usin
contirndly fdthysr affer athearsefwiotisl coldaystipudaimedacier. or RR 8%19&%’8 day,
t.hose of qrdinary,.skill .in t t- e
or vt RGP B LY RVt . AR ol 7 BP el 2 weeks, 3
weeRY 8t £Peckd & desa@er.adm ni stration can be continuous
rather than intermttent throughout the d

re @ln wh embodierent,| the bogainplies DESRUYS caR pe 6&%@3&@% prior to,
conég%@?ﬁgsmg{, gra aﬁert eﬁl' o%é{ﬁ 1t 3 n—lo?fo!icpﬁ-%% ge?fséga%ﬁﬂﬂ, oPH A¥SaRB @ay, or

: _ e-concentratl on I nol I ne
witlB8 i neat i MeouFg N g@sufs) 24rhalews Kbutdort 72 mbhosiof dshpothet.w
or wv. 30 In one enbodi nent, the_conpositi B80S 4rmini .
corfpricsenckher srneAimey. Badwasinolnpe DPL¥AF R Phadministered prior

to, é@%ﬁ%ﬁt@vﬁitﬁ ng aﬁ@f&hﬁ{xuﬂgl?é Egcﬂﬁ%‘i o U anM N ot RERInNEtour, 2

frective to treat pfevent cancer. I'n anot her
hougsyh R tiou®’N24 houre, 48 bomnd o072 hawwsyofi sach pther.Der i vati ve and

A e oo n e e AR e Sedllis (550 S ARG IRowiH 16 Bbse skilled

in tﬁ’flé.uﬁ%%%roﬁ 624311 WaMBIRE RRNRA YrtREES pariiyw W tighimiat the other
t he ‘conposition. Wien intended for oral

themgledtivi agbntit omimaltefifestivmanonnt sangeba apgremhedimehoh fisjpvention,
0.1% to about 80% by.wej ght Lckd

whee ol b o eeakis Ssngri <R PRSuDERERRS Rl apoiR of te

TsoR¥eiRe Detivatise auefiothhm s Efgddtiva hinvantawauldbetwiere the other

anticancer agent. O her conpositigns of .th resent 5. .
theroqusist 4aSnt iAme HeipistaEd B (s esea YRR Redhe Polgcory, itis

unit..c ains...f . 0. 0 20, i
vetfed (ECTACIAGmpDAT B8 ald b dflr tuiEipBlt doE” BNt
syn{@ﬁgiﬁﬁ:aﬂy esltréan oy piaventar Comditionvo for the desired

hu ﬁ:ré% '?iﬁﬂ%ﬁwg{or%g%@’ llé%gl.{l Ié]?.rgl%(:t c:ﬁﬁl% ofﬁééégrre§%1? iﬁj\fcéﬁti&ﬂ]include
butﬁ?ﬁ%@é@ﬁo%ﬁ&b&ﬁ@%t&ﬁdsPs'ﬁ%M as éQHtidHIEc@tiesRN ludrocortisone,

| “for treating or preventing a Condition in an
prednisomd, pradniseke, Gamethylpredmisoiene; HEmcirnipre, detamethasone, and

admi _ni steri anot her. pr.ophyl i td s
oSS oS35 BUSHENARRS s APLRARYh s apivin
act ARSI, tBnfealacMAbhIMRlac, | tBlnwtia, éictdetiacpidtotolee, birpeifen,

prophylactic or therapeutic agent is adninister e&l in
nagroxet, fladiiprpéena ketontofery fenopiafen, Oxaprophy Metgnamigacid,

t _raeuti. agent in i R b, fbdol
o SRR M RSP . AR b i Sl
and@@@i¥sulidd) anti-di abetic agent, and

anti -cardi ovascul are di sease . L

Anti-renal failure agents useful in the methods of the present invention include
include but are not limited to ACE (angiotensin-converting enzyme) inhibitors, such as
captopril, ehalaprilat, lisinopril, benazepril, fosinopril, trandolapril, quinapril, and
ramipril; diuretics, such as mannitol, glycerin, furosemide, toresemide, tripamide,
chlorothiazide, methyclothiazide, indapamide, amiloride, and spironolactone; and fibric
acid agents, such as clofibrate, gemfibrozil, fenofibrate, ciprofibrate, and bezafibrate.

Anti-diabetic agents useful in the methods of the present invention include include
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agent, an antienetic agent, a hematopoietic col ony

stinmul ating factor, an anxiolytic agent, and an
wanelsypssice agent. I n one enbodi ment, the | soquPaoiUSEm®S/006243

Derivative can be adm nistered prior to, concurrently

with, or after an anti-inflanmatory agent, or on the

but %«g g&s l‘f‘rﬂ%@d %g% . atgghéj, yémﬁl%gtaﬁﬂfﬁiazo%i&@ wilfonyledQbich, as24

rs-or ours of each other. In _another
tolbetinadh, nenthexathile] ®bapainids, chierdpsopanide.edyheaplapide, glipizide,
_admnistered, prior to, concurrentl Lt h. . or A1 e
sliclapite- 4ng elimepisideu g i SrEEE G St thdepid, o] hbetRhde
bigu‘%fd@%@ dh ad¥&tfornAn Qﬁ’(‘ﬂFﬁenf&%ﬂﬁ%[a‘iolicﬁﬂedi@hﬂs%ueﬁ&s pinglisazone,
or Rours of each other. In still another
rosiglithasticnmrit trogliterohs eadionglucosidase inhjbitors.csuelps grarbose and
~admnistered prior 25 to, concurrently with, or after
mightolant i - di abeti c agent, or on the sane day, or within
1 %Hf-cafrdi%vgk‘ﬁlifa? disd#se QLS usetdl iAAMY Methd8s bOtE Pra3entidvention
eac

hours o other. In yet another enbodi nent, the
inclhd&omuiude bitreze Dot linmted toecapiting dhigapiie; pad BYSERTING 1§FCPPTp

concurrently wi.th, or .after, an ' S s
antagpRIsiycWC g&ﬁﬁr?ma?’ SS?P@N&HISa@“%‘%?ﬁ%@%‘“‘ﬁ‘?@h&f&%ﬁo‘ﬂ?‘?’
ipra%ogﬁkﬁ,%otréﬁuﬁpuﬁ@toltééodhwr s, 48 hours or 72 hours of

each other. 30 In a further enbodi nment

, .the . . .
| s chutiemsiticrageme niofilinvle BaioBEORBRPHISERIdRERFtigR Hfuqegnelude,

concurrently w af t ti Ser 96 bhroRéth &fine,
but?’f?enoii\lﬁﬁggéi,m%%)a%rt%m%&f%ﬁggﬁf@%’bﬁour gi,%r12 h’tgur s, 24
chld1BtnSazirfStriigdth sheprandide handassetfonegrahiseirdne hydroB Bzive)

2005/ 082368 PCT/ US2005/ 006243 | n anot her e og)i. BN tine
acetyHeuinpaonershanetanpiae, AHzapRAe: A2 RETAATTEFEY & B i or™
broﬁltgpri&% rﬂ)ﬁ&f'ﬁzri&!f] Llepodfidd) cyQizidd, Uherfiyhenme, QRpticRiddt, dobdsetyn,

sttnul’atrng factor, or“on the sanme day, ~or within 1 |
med1Diike, nidtHatiatal mct@itagins, nabilohe wryperadyl hpipaBazing speRplamIne,

1 k, 2 ks, .3 Kk .4 Kk . .
solpiFaS e s dirpa it BERS Tt NP et e 2ol o
mifEcftiidyrstered prior to, concurrently with, or after

an oploid or non-opi oi d anal gesi c agent, or an %tgle
sanBenatppoietic colony siimulagipg factars Resiplsin themeihigps of thg present

invgﬁg{rﬁgylﬁgw@gﬂ%rﬁglﬁ[ l’ir7n§[ﬁ£ef Q ,;fig%lr%tirﬁ 25B&m, thBlg¥hostim and
to

ui nol I e Derivative can be
epdétH &fast ered prior concurrently with, or after an

ﬁgﬁbgloéctl iari@gqgsg;gépt% ?pggfgbﬁ{]tge B aﬁ?qﬁig §¥ gt{e%&%svgﬁ%%&gnt%op ir}célude, but
are?ﬁg {ifi2h %ole, %?J;B@B?ﬁ{eroiﬁf I\{Igﬁrhﬁ%héﬁ@ Bl cOdonehex@hdighone,

rapeu nt’s are own to those skilled in_
ox§ddgoid, inetdionpaaimorphine snomebofphivie;, bionphings bypienpgpline, meperidine,

artisan's purview to determ.ne t ot her .. r i :
lopaeMe: G PReAPBEo ENG T PR aRgaTe ADAFRPHE Fatanil
sufEhaRs AR AN R  reffi@niaRM 18 diPRanol, dextromethorphan, phenazocine,

pentazocine, cyclazocine, methadone, isomethadone and propoxyphene.

Non-opioid analgesic agents useful in the methods of the present invention
include, but are not limited to, aspirin, celecoxib, rofecoxib, diclofinac, diflusinal,
etodolac, fenoprofen, flurbiprofen, ibuprofen, ketoprofen, indomethacin, ketorolac,

meclofenamate, mefanamic acid, nabumetone, naproxen, piroxicam and sulindac.
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where, another therapeutic agent is admnistered to a
subj ect, the effective anmount of the 15 Isoquinoline
wOroiswaricse is less than its effective anmount wrouUUS2006/006243

where the other therapeutic agent is not adm nistered.
In this case, w thout being bound by theory, it is
belAfy&ehid E%éntsmefuh SO@Y InAhdROFBRY preéddnt itsedtish inbiade, but are
ot her therapeutic agent act synergistically to treat

not bmitpd & buspironComdibenomliazapines purh] 28 iazepan). lghéeran, oxazapam,

useful in the nethods of the pres jnvention include
chlosgrepgfe, APRAZRRAM Oﬁjnqraléaeﬂoéld;fﬁg ﬁ%’cr girl):l?ﬂé'o steroi ds, such
as cortisol, cortisone, fludrocortisone, prednisone,

i sol one, triantinol one,

predni sol one, 6a-net hyl pr
bet anet hasone, and dexaﬁggﬁ§g§ne; and non-steroi da

IR SR T T T A
Isoq?l}nﬁhx‘gkwl;‘vatﬂfe%% Qbfes. i buprofen, naproxen,
ur ol

profen, ketoprofen, fenoprofen, oxaprozin, .
mef/ iypicat kit the igSentionicofpriaes zunitiesagpioreal @adpoquinoline

mel.oxi cam nabumet gne, r.of ecoxih. .cel 1D, i
e oo RIS wiRhSHE o 5 BROD P Wi
contaiing8h BEEGivefanidugt G @SBEGuihsliRDérdativaaidiaphysiciogioalty

but are not limted to ACE (angi ot ensin-conver.ti agqstructions

acceptayleredrrienp vehicle. sTheskit pansiiirthenearapise|2 12Re) F BRte
. lisingpril, .he ' ' ' \ddition. The ki
instgteFRE SR 4o of B SR g 1R PEL o bF AEIGN AR diton. The ki
canHBRTuftBr, coglpyis€ b iunit dbstge e deandthergsephiythefic or theeapeuies agent,

chl or ot hi azi de, nethycl ot hi azide, i ndﬁ_ﬁanéhde hylactic or
for pRATRIE, ARONTAAMT COpAIbRD AR eliertye agipynt ¢ipe atherproghy

S i ki prREOF bontaihen@ntdfiag an

the%g(girﬁ&a}ggﬁgflg ,Oﬂgﬁ@lbgél?{a%? ?E?é{tl e. /&Eglégdl ankgglt iC ggenltg
effadsied uinotunt dfhe Ismuimtise Berivhéverndsaretiectiveesmown of Argthele

include -57 W) 2005/ 082368 PCT/ US2005/ 006 -
prom i BETeRH 5 PETg RGP E5 RLPGEL QT RE Uk SR a6 b re
notSHAL{@NY! WoRARePbheas Lol butani de, acet ohexani de.

t ol azam de, chl oropropam de, gl ybencl am de, gl.i Iéd de, . .

gl i Kitapf the, inventiog camisthes mpm&@saﬁqvweéb%ﬂ%vs‘fg‘&gfg% Iministering

such as repagl.inid L nj.sles i 1888 to,
theélﬂg:%logasger{g{)r?sgr aﬁnpz%sa"af%ﬁ%ﬁns g?%lk%?ict ¥ hbzlgl Fdi nedi ones,
syrfiie6 e @§p PA©@patcdz @@haler, faad iaglehéraa bag, and

troglitazone; and x-glucosidase inhibitors, such as

acarbose and mglitol. Anti-cardiovascul ar di sease

agent s usgfullethdds For Meakiag ThefIsédqeinplimsBativatixesnt i on

i nclude inclTde but are not limted to carnitine; .

thi gk ABles BNEYnAREDE PhitRVSs 1SFEIN0O Mmakntlegmmding Desivatives are

as atropi ne, ‘scopol am ne, homatropine, tropicam de,

éz@ﬁ!“@ﬁ\l' nd

set fontte inzthp Fxemples belomaandegsiensized Bt
tol E\ferﬂ?cgcisrh%éful for making Isoquinoline Derivatives of formula (I) wherein X is

-CH,- and Rs is O are illustrated below in Scheme 1.
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Antienetic agents useful in the nmethods of the present
i nvention include include, but are not limted to,
wori@Boszges oni de, donperi done, prochl or perazi nepCT/US2005/006243
promet hazi ne, chl orpromazi ne, trinmethobenzam de,
ondansetron, granisetron, hydroxyzine, acetylleucine
nonoet hanol am ne, al i zap&élstgne Rzaset ron

benzqui nanm de, bietanautine, 15 bronopride, bucli zine,
cl ebopride, cyclizine, dim
dol asptron, meclizine hal |, 3l g et opirazi
rone, ARYBERhdyle” P ri BewxSeARO! fni N

; e present 29771 nd on include bbit s

not fimtesdTo, filgrasti'm sargramostim nol gr&nostim
and epoietin alfa. Opioid*anal gesic agents us&FUl in
the nethods of the present|invention incluge,aB#t are
not linmited to, norpktAE" heroin, hydr ompf phdhgEM

hydr ocodone, oxynor phone, Y oxycoddHe®

aponorphi ne, nor nor phi ne, upr enor phji R@prs, TFAor
pper ildi ne, 25 | oper ni ethohept%fpﬂﬁﬁmw
i divae, s. bstape od fent ani
, alfenta | evor phanpl ,

Rhan, phehé@zoci Nt azoci ng,

al gesi c agent g uUS¥
the present IRygdtion include, but are no
to, aspirin, #& ecoxib, rofecoxib, diclofinac,
di flusl nal, ~30°%%todol ac, fienoprofen, fl urbipfof
i bupr of niNRReNERSEGE en, | ndgnetdasing, Aetor ol ac,, '
mecl of eARE E Bt ATian ¢ agi drohaerfetEHeCnaproxen
pi roxitam and sul i ndac. -%8 WD 2005/ 082368 2 X=0C0CH,C
PCT/ US2005/ 006243 Anxi ol ytic tagents useful iR The
I of the presegt inyentilon include, but afe ot
iv0, buspi rone, 3 pENzoti azepi nes such | agoH

enconpasses Ki
of an 1soquyj nol i ne\Deyi vag
subj &A. ATypjcal kit of the | nvention cpp
unit dosage fgfm of an | soduib@EEHE " Beri vaetv
one enbodi neffit the unit doslagecdwrmi®ca cont ai
whi ch can be sterile, contlafh) %gasquective ago
. . . . 12. N 2 O . .
of an Isoquinoline Degivati've and“a physi ol ogi cally
] 5a-e

RH,C NH : A=NMep

. A=NEty

: A=4-Me-piperazine-1-yl
: A=piperidine-1-yl

: A=morpholine-4-yl

00 o

10a-b

a: R=morpholine-4-yl
b: R=NM [}
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10 acceptable carrier or vehicle. The kit can further

conprise a label or printed instructions instructing
woOhersuszs68f the | soquinoline Derivative to treaCTms2005/006243

prevent a Condition. The kit can also further

conprise a unit dosage form of another prophylactic or

Whefel?r% st n'dQSQQﬁ Tt;u'e asftBfiovpxanmpl e, a cont ai ner

con g an e ctive anount of the other

prophyl actic or therapeutlc agent. In one enbodi nent
the kit conprises a cont & ner contai ning an 15

ef fecti ve anount of an | 9pqui noline Derivative and an
ef fective anount q ewu prophyl actic or

t her apeuti c agent pl es |of ot her therapeutic
agents i ncl ude, 8 imted to, those listed

above. Kits of the

y 2 urther conprise a
device that is useful / dring the unit
dosage forns. Exanples of S vi ce include, but
are not limted to, a 20 syringes~@Q drip bag, a patch,
an inhaler, and an enema bag. 5.5 Megfods For Making
The | sopui noline Derivatives Exa 5 of synthetic
pat hways useful for making |Isoquiholim®e Derivatives
are set forth in the Exanpl es bel ow and generali zed
in Schenmes 1-10. Methods useful for naking
Isoqui nol i ne Derivatives ofafbrmul a (1) wherein Xis

- and R5 is O are illustrated b, Scheme

%ﬂ‘ 082368 PCT/ uszoowfbo%zkg@io £ire 1 00

, Maiﬁ}rhzm& vy NaBH4, Et CH, I\HR=€DIFR1=HCH=@N 24 hr _
p. B—IFMHZ%* YRMX THF, rt OOR 2 3a cR‘ ,azo%) TFA,

Bt 380 «B=Me; 3. TFA, Et3SiH c:vRem Ny
erigi

esnaqunmmwz Cl COCH2CI, Py NH 6Y @@gﬁ@mlmmp ‘? )

CHo-piperidine-1-yl
L E mmzCHZI\FI)pyndlne 2{ll) y. R=-NH[1-(4-azabenzimidazole)]
j. R=NHCH.CHz-morpholine-4-yl z. R=-NE[C1;I-_1(4C-;(H2 ﬁ[%llc_:llygﬂpglr_?]zme)]
= H,-(2-N-Me-tetrahydropyrrolidine-1- aa. R=-N LCH> 2CH,OH]e
l;i) ReNHCHLCRe yEroRY ab. R=-NH[1-(4-benzlpiperazine)]
I. R=NHCHyCH.CH,-morpholine-4-yi ac. R=-NH;
m. R=NHCH,CH2CH,-(tetrahydropyrrolidine-1-yl) ad. R=-NHCH,CHzPh
n. R=NHCH,CH;CHg-imidazole-1-yi ae. R=-NHCHgCHg[4—OM'e(phenyI)]
0. R=NHCH,CH,CHa-(4-methylpiperazine-1-yl) af. R=-NHC(O)(morpholin-4-yl)
p. R=N(CH.CHa:NEL):

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

) 11—hydroxy—S,6—dihydro-5-oxo—1 1H-indeno[1,2-clisoquinoline (3a) was
prepared by reacting 2 with NaBHy in ethanol.

(+) 11-hydroxy-11-methyl-5,6-dihydro-5-oxo-11H -isoquinoline (3b) was
prepared by reacting 2 with MeMglL.

(z) 11-hydroxy-1 1-(m-methoxyphenyl)-5,6-dihydro-5-oxo-1 1H-indeno[1,2-
clisoquinoline (3¢) was prepared from 2 using m-MeO-CsHsMgL

(=) 11-N, N-dimethylamino-5,6-dihydro-5-oxo-1 1H-indeno[1,2-clisoquinoline
(5a) was prepared from 3a using chloroacetylchloride followed by reacting with
dimethylamine. Similarly prepared are: (&) 11-N,N-diethylamino-5,6-dihydro-5-oxo-
11H-indeno[1,2-clisoquinoline (5b), () 11-N-(piperidino-1-yl)-5,6-dihydro-5-oxo-
11H-indeno[ 1,2-clisoquinoline (5d), () 11-N-(4-methylpiperazino-1-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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76 0d x 7. HNRLR2, NEt3, CH2ClI 2 9. Fum ng HNG3
AcOH OC H or NaHCO3/ Et QAc, HNR1R2 or ] ’

waoi2boseBtieer oborate, MeCN, -40C 4a-b 8. M SC3HpCOU,
, ' . S20D5/806243
hr a: X=0COCH2ClI; OO0 b: X=Br 5. Am 02N NH M CHne,
NHO 9 NH 8a-af 0 Pd-C, DMFi um f or mat e, R 11.

oxo Qe B QBT M e 1
11HA§dlenNE;2pc]pxeqainbhm (Seytwvas diso ,qupiag:érfrcan -1 L~§Aong>_—5,6-dihydro—5 -
oo RLHmBRenoEh IR 58348 P/ US2005/ 006243 wher ei n
CORPRBIArB8-0R811 13- Mddso-{ 0D lcveiuikbliNel(6) is prepared by reduction of
5,6-dihydro-5,11-diketo-11H-isoquinoline (2) or () 11-hydroxy-5,6-dihydro5-oxo-11
H-isoquinoline (3a) using CF3COOH/triethylsilane. 9-Chlorosulphonyl-5,6-dihydro-5-
oxo-1 1H-indeno-[1,2-cJisoquinoline (7) was prepared by chlorosulfonation of 5,6-
dihydro-5-oxo-11H-indeno-[1,2-cJisoquinoline (6). 9-[N-(4-methylpiperazine-
1yD)sulphonyl]-5,6-dihydro-5-oxo-1 1H-indeno-[1,2-clisoquinoline (8a) was prepared
from 9-chlorosulphonyl-5,6-dihydro-5-o0xo-1 1H-indeno-[1,2-clisoquinoline (7), and
N-methylpiperazine. Similarly prepared are: 9-[N-(4-
carbomethoxymethylenepiperazino-lyl)sulphonyl]—5 ,6-dihydro-5-oxo-11H-indeno-[1,2-
clisoquinoline (8b), 9—[N-4—(2-hydroxyethylpiperazino-l-yl)—sulphonyl]—5 ,6-dihydro-5-
ox0-11H-indeno-[1,2-clisoquinoline (8¢), 9-[N-(imidazolo-1-yl)sulphonyl]-5,6—dihydro-
5-0x0-1 IH-isoquinoline (8d), 9-[N-(2-hydroxyprolinyl)sulphonyl]-5 ,6-dihydro-5-o0x0-
11H-indeno[1,2-c]isoquinoline (8e), 9-[N-morpholinesulphonyl]-5 ,6-dihydro-5-ox0-
11H-indeno[1,2-clJisoquinoline (8f), 9-[N-(2—[]\7,N-dimethylamino]ethyl)aminosulphonyl]-
5,6—dihydro-5—oxo-1lH-indeno[l,2—c]isoquinoline (82), 9-[N-(2-[piperidino-1-
yl]ethyl)—aminosulphonyl]—5,6-dihydro—5—oxo-l1H—indeno[1,2—c]isoquinoline (8h), 9-[N
(2—(pyridino—2—y1)-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-oxo-11H-indeno[1,2—c]isoquinoline (8j), 9-[N-(2-
[N-methyltetrahydropyrroiidino-1-yl]ethyl) aminosulphonyl]-5,6-dihydro-5-0xo-
11H-indeno-[1,2-clisoquinoline (8K), 9-[ N-(3-[morpholino-4-yl]
propyl)-aminosulphonyl]-5 ,6-dihydro-5-ox0-1 1H-indeno-[1,2clisoquinoline (8I), 9-[N-(3-
[tetrahydropyrrolodino-1-yl]propyl) aminosulphonyl]-5,6-dihydro-5-oxo-1 1H-indeno-
[1,2-clisoquinoline (8m), 9—[N—(3-[imidazolo—1-yl]propyl)aminosulphonyl]-5,6-dihydr0-
5-0x0-11H-indeno-[1,2-c]isoquinoline (8n), 9-[N-[3-(4-methylpiperazino-
1-yl]propyl)-aminosulphonyl]-5 ,6-dihydro-5-oxo-11H-indeno-[ 1,2clisoquinoline (80),
9-[N,N-di-(2-[N,N-diethylamino] ethyl)-aminosulphonyl]-5,6-dihydro-5-oxo-1 1H-indeno-
[1,2-clisoquinoline (8p), 9-[N,N di-(2-[N.N dimethylamino]ethyl)arninosulphonyl]-5,6-
dihydro-5-ox0-1 1H-indeno-[1,2-cJisoquinoline (8q), and 9-[N,N-di(2-
[N, N-dihydroxyethylamino] ethyl)-aminosulphonyl]-5,6-dihydro-5-oxo-1 1H-indeno-
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O S\ OR 8a-af a. R=4-Methyl -pi perazi ne-1-yl q.

R=- N( CH2CH2NMe2) 2 b. R=4- CH2CO2Me- pi per azi ne-1-yl r.
w2000 BCH2OH) 2 ¢. R=4- (CH2CH2OH) - pi per azi nePLTAIS285/006243

R=- NHCH2CH2CN d. R=i m dazole-l-yl t. R=-NHC(NH) NH2 e.

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

=0l j 4-yl v. R=-NH[ 4- (nor phol i n-4-yYphenyl] g.
UQC@M@HZ@I&Z W R=- NHCH2CH2( 4- N- benzyl_ pi peri di ne)
h. CB=NHCHR@sBaficpebé gicpered uyingxhe methods described above for

R=- NHCH2 -thienyl) L R= 2 ridi ne-2-yl)
mlkipg RIS BReDta BUE PRTARIE G ricroeaaled |

R=K ¥R 615 @ atifsddugéful Zor making terminal carboxylic acid

R=-NH 1-(4-(2' -pyridyl)piperazine)] k. 1 chloride 7
compoutdSid Ghinulaz-S9giac: dihismyded s9mpERssdparéng sulfopyl chloride
wit :e wﬁa Gf—%%—%%dc-ﬂ% gr} %ﬂggpfé%gllce of a base, such as triethyamine, to
prodllq_ﬂ:éN‘hﬁ'ﬂ?eQﬂ%m CHZWCI?IZ 't?i?ﬁitﬂlillcdﬁ'tbdtﬁcyﬁc ﬁ&idlaﬁccjyl &teﬂi\lmliah is éhen hydrolyzed

= - (tetrahydropyrralidine-1- L .
usin@a hapCrRlyas Pedinm IydsgiciploHpeyide i Cd’éiff&ﬁ’%@@f}rm%‘é‘?ﬂ carboxylic
.dR:- NHCH2CHZ2[ 4- OMe( phenyl)] o.

ACIR=NHCH2 CH2CH2- ( 4- et hyl pi perazi ne-1-yl) at.

R=- NHC( O) ( nor phol i n-4-yl) p. R=N(CH2CH2NEt 2) 2

5, 6-di hydro-5, 11-di ket o- Stheme@qui nol i ne (2) was

prepared by reacting conmpound 1 (Aldrich Chem cal,

M| waukee, W) with amonia in nethanol. 5 ()

11- hydr oxy- 5, 6- di hydr o- 5- oxo- 11H i ndeno[ 1jj 2- c] i soqui no

line (3a)||was pr epsmad)bgor @éactEng 2 wi tlh NaBH4 in

AR or

. et hy M T A o

1
2

7

e repared by ?&@ting

11-K

[ - (m met hd ¢ ¢ 5, 6-di hydro- 5- oxo-11H G -
10 c]isoqu Bc) was prepared from 2 us

| n- MeO- C6HAMy | \=£

11- N, N-di net hyl am n
c] i soqui nol i ne (5,99"S$Nas prepared from 3a usi ng O/\
chl or oacetyl chl or °de f@l | owed by reacting with R
dinmethylamne. Simlarly prepared are: ()
11- N, N-di et hyl am no- 5, 6- di hydr o- 5- oxo-

b 8ag-ao

ag. R=-NHCH,COOH

ah. R=-NH(CH):COOH

ai. R=-NH(CHz):COOH

aj. R=-NH(CH)COOH

ak. R=-NH(CHz):COOH

al. R=-NHCH(CH,COOH)COOH
am. R=-NHCH((CHz):COOH)COOH
an. R=-NHCH{((CH2)sNH;)COOH
a0, R=-NHCH(CH;OH)COOH

wherein:
R’ is -amino-substituted C;-Cs alkyl or -hydroxy-substituted C;-Cs alkyl

R” is -C;-C¢ alkyl; and

n is an integer ranging from 1 to 6.
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11H i ndeno[ 1, 2- c] i soqui nol i ne (5b),
11- N (pi peridino-1-yl)-5,6-di hydro-5-o0xo 15
wabbbsiogesro[ 1, 2- c] i soqui nol i ne (5d) . () PCT/US2005/006243
11- N-(4- nethylplpera2|no | -yl)-5,6-di hydro-5- oxo
I@hlndeno[l c]|squ|noI|ne (50) ().

2005/ 082368 PCT/ U82005/ 006243 OX01l1H i squ| nol i ne
in 5, 6-di hydr o- 5- oxo-
Pre%‘?@mng% %’i 'E}»;f?l s%'%g ’m“%h‘é”@)e) was al so prepared

oX %%bﬁ gi;]uoﬁ ﬁgtg fﬂ%’ﬁ%‘[‘ Iaﬁ% O( ﬂ%)ln CH,Cl, is added compound

7 (150 &)k Yl RsEtax ﬁniiid‘d* is @ﬁﬁB@fdrlS Aindldss dmléth’y@dﬁnlﬁe (4tut 5 eq) is
repared by reduction of 5 5,6-di hydro-5,
theqa eg@p@ the I‘fﬂl]'pgg){?f@ptilﬂﬂ is ﬁgrre(t it r@pm(t)amperature and monitored using
TLG bf pﬂ’i ggﬁpﬁ—:!téqyﬂ{ﬁ f&?l ik turEhid IR, B 1M 1€ $Akhed using
usi ng riet ane

MeQHCﬁ)I moﬁdejtmhmeythecﬁaté QEhulfxoda{m_tdB-caﬂ)o&y]ic acid ester which can be used

1H i_ndeno- 2-c]isoquinoline (7) was prepared by

withat Sprdhes PREHcAToBn of 5, 6-

di hydr o- 5- oxo- 11H i ndeno-[ 1, 2-c] i soqui nol i ne (6).

N- (4- net hyl pi per azi ne-

ESt¢’y’l[1 @nyﬁﬁonyl] 5, 6- di hydr o- 5- oxo 11H—| ndeno-[ 1, 2-c]i so

qU| noline (8a) was prepared 10 f

che &t sRmiPHRBEY 05, M-safwtipa b 25 %&f@na@#eu%fa@ﬁah? gcig etpr in
ethdn%? U404 bkt (3 & ﬁ_&%k%_us N5 AR aR A& @BbiSs.0 &) Unddhd Yesulting

prepared are:
reactinlio neftulred ;frmt:dssy:lmgmaﬂ |rmmntamdnm1ﬂgyl“l),@ ok blh%@lhr}tﬂ &pﬁxphﬁthn.

d 5- 1H F )
TheShRioR TG i ey Bl B 2 F IR POu M EACHE pg g
neu%ﬂ?ﬂéﬁr@aéfon%ﬁm%éﬁéxﬂg&@@ tite 3819 ESOA4K] Mk 8Rb{BE)EIOAC

N- (1 m dazol o- 1-yl) sul phonyl ] -5, 6-di hydro 15 5-oxo-1
laydriaieswaphidh gftqun@tm(lbldylth water and satulated aqueous sodium chloride, then

drle%fh (zzjiél:l}ﬁ (I?jra:%{l%% ﬁ!l ﬁiho %} gf‘forddal Cw&j 1%5&\18 %ICh 18

urﬂreh'ﬂsﬁ‘lgrﬂ)iﬁ@ bblﬂﬁ&tﬂh@&ﬁﬂbkﬂ Fﬁy for shokid Hige Fes¥d®9-sulfonamide
11Hin eno[l 2-c]isoquinoline (8f),

cartglx[yhpeg [CRIRoERdret hy| ani no] et hyl ) ani nosul phonyl ] -
z,\\@ggxﬁfo‘f% s R ndd e OGSO dofnl WilcPORE s BRO AR BEH 2 t-butyl

esteylg}@i;hyl ) - am nosul phonyl ]-5, 6-di hydr o-5-oxo-11 Hindeno
[ 1, 2-c]isoquinoline (8h), 9-[N 20
(2 (pyridi no-2-yl)-ethyl)-am nosul phonyl ] -5, 6-di hydr o-
oﬁloanh gfﬂz}"émﬁg(ﬁﬁﬁhél 11?1&];ﬂa§:9qiéld%mn' S&efn%@ IsoquihbtifeDerivatives
I no-4 hyl') -am nosul phonyl'] -
of @n&ahfdmmtaol%eamm -made-byrentipd compiisiag gontactingrecqmpgund of

forrgﬁaﬁ&g@ﬁ&w%ﬁ&eo}lg% %Fo%{nﬁ%%n _egﬁrgl_sel:n%le 0P %aéél 1301 at ¥ne) andata

tem éﬁtdr@ G@ﬂfierehﬂ-so%nﬂ&d Sesiihdakiond eornftha 13.
(3-[norpholino-4-yl] 25

propyl) am nosul phonyl ] -5, 6-di hydr o- 5- oxo-| 1Hi ndeno- [
1, 2c]isoquinoline (81), 9-[N(3-
[tetrahydropyrrol odi no-1-

yl ] propyl ) am nosul phonyl ] -5, 6-di hydr o- 5- oxo- 11H-i ndeno
- [1, 2-c]isoquinoline (8m

9-[N-(3-[i mdazol o-1-yl] propyl ) am nosul phonyl ] -5, 6-di h
ydr o-
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5- 0x0-11H i ndeno-[ 1, 2-c]i soqui nol i ne (8n),

9-[ N-[ 3- (4- net hyl pi per azi no-
wa-29isjos23epy| ) - am nosul phonyl ] - 5, 6- di hydr o- 5- 0X@€TIUS2005/006243

1H i ndeno-[ 1, 2c]i soquinoline (80), 30

9- [ NN-di - (2- [ N\-di et hyl ami no] et hyl ) - am nosul phonyl ] -5,

6- di hydr o- 5- oxo- 11H i nderSchehie, - c] i soqui nol i ne (8p),

9-[ NN di-(2-[ NN

di mefihyl & no] et hyl ) affr
rdi hydr o- 3t oxo- 11 i nd
‘ [N, N-ai

nosul phonyl ] -5, 6- o
dn 2-c] i soggj_nol
6xyet Mani no
6- dihydro>5- oxp
_ / S 2648/ 00624 3R,
i soqui noline (8r). Conmpounds 8s-8af lcan b
ed using the netfiods descri bed abovE&* f or

prep
compoynds of 8a-8r, ughng appropriate am ng
internedi ates. Schene 2 illustrates a nmethod useffu
for making term nal carboxylic acid 5 conpounds of
formul as 8ag-8ao. This nethod conprises reacting

whédld:onyl chloride 7 wth the alkyl ester of an am no
acid in the presence of a base, such 2§.tri et hyam ne,

P

tlokR{v&\?mdl&%o pietas 9 Earchatove dpmioranladhs Byl i ¢ aci d
a .este i dr ol -
b iS T '%u‘?ﬁh"%%ﬁﬁ%?[bw rolyzed wusing a base

such”ds 5o e to provide the corresponding
term nal carboxylic acid. 10 Schenme 2 0 0 1.
NHCH( R ) CQOR" (41), . NEt 3 NH NH(CH2), 000R' (42), NEt3
NH Iqorzemmnéﬂt sl 0\ 0 O R .7 8ag-ao ag.

B SR 02000
R=- [iHah( hIRCBEHOBOHL 0.1 to about 10 equivalents of a compound of Formula
12 are used per about 1 equivalent of a compound of Formula 11.

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 1 to about 10 equivalents of base are used per about 1
equivalent of a compound of Formula 11.

In another embodiment, about 3 to about 7 equivalents of base are used per about
1 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 3 are organic bases such as
triethylamine, lithium N-diisopropylamide, 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.

In another embodiment, the base is potassium carbonate.

The method of Scheme 3 can be carried out in the presence of a solvent, such as
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am R=- NHCH( ( CH2) 2000H) COOH an.

R=- NHCH( ( CH2) 4NH2) 000H ao. R=- NHCH( CH2CH) 000H
wohners@stees R 1S -am no-substituted Cl-C5 al kyl POT/US2005/006243

- hydr oxy-substituted C1-C5 alkyl R' is -Cl-C6 al kyl;

and 15 n is an_integer rangi n%froml to 6. -63 WO
aceROQB]eQ 8RAGErrClaRz0dErobe ay THEENF IPMS( edeil mectaigy acetone,

nmaki 9-sul f onam de _.carb ic acid derivatives
beng?rg:pggg}yil 8tﬁe]bfw -rsoﬁln?%ﬁlé?ﬁqg%rle%tgr boxylic acid ester To
a Omon¥estPodirhdé, B saRemst adetditrilor mul a 41 or 42 in

CH2C12 i s added conpound 7 (1.0 eq) and the resulting
mi xiuanethes erbpdimedt, thy sobvant BUPME. Tri et hyl ami ne (about

5 ; h . . )
ot Tscliagpitel BEB0ARRAL MK HRSAVERL htab R (bl B

subkiRht@allydnhidroasileg icemphibe legatid sboutrl ¥ waeeri s fil tered,
the solid is washed usi rgj(gﬁf MeOH tQ gro,v'

. de fté}he )
i ntBrope embodinend, e gieaadRy SchFBe Xy Parisd Put 108 p dimegfiabRut 0.5
$Efhy M thout further purification. Ester
ho‘l&ﬁ{&r%ﬁi}gl S 1116WT0 an approximately 0.5 M solution of a
9- shil dnothenemibodiarebtxlyd methad iofl Selstng 3 isrcarmddhandor 4 gme of about

added abo 3.0 N aqueous sodi um hydroxi de (about 5.0
3 hays t%‘?‘h?“fﬁéh?‘é@ul ting reaction is refluxed if
NeCRSHRA MomHeF eMBHUHRHE thdkmed bk Sciimd FlsCaridd dut for a time of
conpletion. The reaction mxture is neutralized to
aboab® houns kb Zhamt @4 hayrsabout 1.0 N HO and the

Er oot e Rt & P AL il 5 18 Mo o

aboR€ UsIBHrk & ABbueo how®t er and sat ur at ed agueous sodi um
chloride, then dried over sodiumsulfate and

conbiehfurtheieemboglipgnt, thesethed of dehemerd ig&arricd; it 8t pismpgrature

' i ] ?tﬁ)io g flash colum chromatography to
Ofép??’%&/mﬂotaﬁggt esl Qéd 9-sul fonam de carboxylic acid

conpcanocher Aaibddilmeat, ahey sicthodiof Scinet 3 TFoArdahowet asahpdrature of

where the sulfaonam de has a t-butyl 20 ester group.
abQ%Z%ﬂbWWgPu% o&r ment, illustrated bel owin Schenme 3,

| sofinahdRG dBddrAthtY 8 m@hodSSihene 306 BhtrRd bt 4an be

made by a nmethod conprising contacting a conpound of
tenfperaturk af Aovanl° Gt adrmuoddfGf fornula 12 in the

presence of a base for a tine and at a

General Procedure For The Preparation of Compounds of Formula 13

To a solution of a homophthalic anhydride of formula 11 (about 1 to about 2
equivalents) in a 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 and dried under vacuum to provide a compound of Formula 13.

Scheme 4
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formula 13. -64 WD 2005/ 082368 PCT/ US2005/ 006243
wacehesms2388sR;, ::0 R8B O RO CH2ZRb R3 RS R4 R o RECRIS20%/006243
12 13 Rio wherein: 5 RlI-R4 and R7-Rlo are as defined
above for formula (l1); and Rbis -d, -Br, -1, -0,
Cﬁs or -Orf. In one enbodiaent, Rb is -B{r | n anot kg

298 d of For mul a' 12 / od per about 10N
e@ a 11. In another

nt, about 0.5 to ghout equi val ents of ais
conpound of Fornula 12 are used per about 1

equi val ent of a conpound of Formul a 11 In Stl [
anot her enbpdiinest petbabdet |1 t o about Rt ﬁrf"é of
a corrpound OfOH 15 Fornul a|12 are usedl\ﬁ' Pt C1
equi val ent > 8F ¥4 " npound ¢f Formula 11. In one

enbodi ment, about 1 to aboufy 10 equival ents of base Q
are used per about 1 ) Ient of a conpound
Formula 11. In anot her ent, about 3 to alf
equi val ents of base B r about 1 eqgHiN/a
of a compound of For mil a 11.) a yet anot her
enbodi nent, about 5 to o‘- egui val ents of basagare
used per about 1 equi val ent of a compound of Fornmnul a
11. Suitabl e bases for use in the nethatCcaoH,GE#eg 3
are organi c bases such as triethyl am ne;N#HE®H|i um

N-di i sopropyl ani de, diisopropyl et hyl arf MeH, BYEPdi Re,
lutidine and imdazole; and inorganic bases such aso
al kali netal carbonates, including sodium 25

car bonat e, potassium carbonate and cesi um caffb @ INH
I n one enbodi nent, the base is triethyl é’l??NreJL ‘Q

17

The amide derivative 2-dimethylamino-N-(5-0x0-5,11-dihydro-
6H-indeno[1,2clisoquinoiin-2-yl)-acetamide (17) was prepared from 5-chloro-
11H-indeno [1,2clisoquinoline (14). Compound 14 was subjected to nitration to provide
nitro compound 15, which was reduced using ammonjum formate to provide amine 16,
which was derivatized to acetamide 17, and followed by amination of the
chloroacetamide intermediate. 2-bromo5,6-dihydro-5-oxo-1 1H-indeno[1,2-

clisoquinoline (18) was prepared by bromination of Compound 14.

Scheme 5 illustrates methods useful for making oxygen-substituted Isoquinoline

Derivatives of formula (I), where Rs and X are oxygen.
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I n anot her enbodi nent, the base i s potassium
carbonate. The net hod of Scheme 3 can be carried out

wonodasie2yeg esence of a solvent, such as -65 WOPCT/US2005/006243

2005/ 082368 PCT/ US2005/ 006243 acetonitrile, methylene
chloride, chloroform THF, DWF, DMSO, ethyl acetate,
acetone, benzene, diethgthehd®r, water or m xtures

t hereof. I n one enbodi nent, the solvent is
the"“so

dcetonitrile. In ot her dﬁg@;nt i's
NE-CBRY n st i |Ro r en‘gﬁﬁmmeat * el vent
notcoypat er, th | vent Ts—svbst‘ant i &l | Y _anhydrfous,

conpri se8sT 8€s ®han about 1 % wafer

eﬁ‘f‘bo%h ment, the nekhod of Scheme 3 is carki e®
a2inme of about 0. %1 hours to about 48 hours. |
anot her enbodi ment, the method of Schenme 3 is ®arri ed
out for.a time of about ours to about 36 hours.

ho yet another—enb repby. t he net hod of Schene
3is ca rifgd\out f6&¥a tine of t 15 hours to
about 208 cH5 In a further exbodoment , t he net hod

of S¢h¥me 3 is carried out df*%a tenperature of about
0C to about 200C. In another enbodi nent, the nethod of

Schene 3 is carried out at a tggperature of about
to abouj 150C. In yet another ¢nbodi nent, the nethod
of YEnwH3 i s car gked out a’N 20 tenpegature
abay 08\t 0 about—106€. Cepera\Procedure—For

about™ equiwal ents) in a suitable %al vent, such as OR
acetonitrile, is added a conpound of Fornmula 12

(about Ipto about 2 eq) followed by a suitable base,

as JLriethylam ne (abo 1.0 25 about 5 eq). The
ngHeacti on R'SHT eact i Hal | owed to stir for

fil terec? The coI lected solid is washed using
acetonitrile and dried under vacuumto provide a
conmpound of Forrmula 13.

wherein:

R;-Rs are as defined above for formula D,

each occurrence of R, is independently C;-Cs alkyl;

Ry is -Cl, -Br, -1, -OMs, -OTs or -OTf;

R is -C;-Cyp alkyl, alkanol or alkylcarboxy; and

R is -C;-C1o alkyl, aryl, heterocycle, alkanol or alkylcarboxy.

In one embodiment, R, is methyl.
In another embodiment, Ry, is -Br
In another embodiment, illustrated above in Scheme 3, 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
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30 Schenme 4 -66 WD 2005/082368 PCT/ US2005/ 006243 O
Cl 0 1. KN3B3, 7128504 NH NH POC13,145 C_ N 2. HO

w030Pgog23egat 2 p - 140 150 1. pyridine HBr pePOT@S2E/006243
Ammoni um formate, AcOH MeCH, Pd-C, 100 C 2. dil. HC1L,
heat eNH HZN &\NH Br \ 18 0 19 1. CI COCH2Cl, Et OAc,

timesa%hglt Watare Meadbht tDNRR: Q cofapbirhd dEd3NAMal2217 The

am de derivative 2-di methylam no-N-(5-0x0-5,11-di h 0

5 Mbnmgta‘]tcm{imeﬁt; pbewd@ul tocibowt- 43} gqu}\zaéq;@q ofa %@nle%m)i o&,?grmula
prepare rom5-chloro. 1 1H | ' ' '

20 fod st e Aok e ESF Bowhg 8 Soo o ' e

P §Y hher UntBRliBORP MO0 570 abbiit Srequglanedofeashmysiung of
ammoni um formate to provi dg am ne 16, _which m;zuu g
ﬁi nation

. Formlelai20até used peo abestlaguivelentof aepmpaind ohegrpyla

of .the chloro anide | i .

2- BP 8@6 %n‘%{l%f, ﬁ{@gqedgr?m}to g%o'_uﬁ'?_é IE‘%‘OS% %tgﬁilvgle:rﬁ)s of a compound of
Forfhia2@0H# eddi e abdfd)] stsvapnepia estnpyundrofFonmtiadi. of

Conpound™ 14. Schene

il g oRpadmeSh BEDRL LoV ST Y Fdbry BE hput
equfv%fegyéta a écglplpou%%rf%oﬁﬁuﬁ'ﬁ. X are oxygen. 15

In another embodiment, about 3 to about 7 equivalents of base are used per about
1 equivalent of a compound of Formula 21.

In a yet another embodiment, about 5 to about 6 equivalents of base are used per
about 1 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 sodium carbonate, potassium carbonate and
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,
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.

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.

In yet another embodiment, the method is carried out for a time of about 24 hours

to about 48 hours.
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-67 WD 2005/ 082368 PCT/ US2005/ 006243 Schenme 5 R1 COH

RLO ~ 1. KNGB, S R2 Rz COzRa R1 N C 2. HC1
wo030igos2dagat NH / CO2Ra + R7 R3 RO | / R7 R3 RATRIS2(083/006243
R4 0O Ra 20 21 22 RRo RO OO0 NHNH BBr3 3 CH2Cl12 O

0 OCH3 SOH 22b-d ~ 23a-c OOR 0 NHRXx \NHCL NH O

0 G236 el%ﬁo&ﬁleg" i me@Bd i LRried\5htRt AlbriNbratife ofE@batt 25°C to
7- CO2NHR- - 22f, 26 5 wherein: R1I-R5 are as defined

abowlt290ECS or f or mul a (1); each occurrence of Ra is
i_ g%g%g&%% nt| yod?r}lér%,s thaeI Ihé(thod is%grr.he%i o'ugat a feﬁ{perzitll,lre o'f%ut 50°C
to about 150°C. |
In still another embodiment, the method is carried out at a temperature of about

75°C to about 125°C.

Scheme 6 illustrates methods useful for making nitrogen-substituted Isoquinoline

Derivatives of the invention.
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R is -Cl-do al kyl, alkanol or alkylcarboxy; and 10

R is -Cl-do al kyl, aryl, heterocycle, alkanol or
wabkbosioszskoxy. | n one enbodi nent, Ra is net hyPCTIUS2005/006243

anot her enbodi ment, Rb is -Br In another enbodi nent,

illustrated above in Schene 5, Isoquinoline 15

Compounds of fornula 22 gagpheeade by a method

conprising contacting a conpound of fornmula 20 and a

conpound of formula 21 in the pregeonce of a base for a

- 68 28054082368 RED, US20057806R43  ti MESdhd at a
terrper PRi cient—To nmake 4 TB®umd—of—for nul a
22. Hrrbodl mertOH about No about 10

O

eqU|vaIen£; of a conpound of Fo mula 20 are used per
about 1 equivalent of a conpoun& of Forrmula 21. In
anot her enb01'nent about 0.5 to about 5 equivalents

20f 5 Fornula 20 ar &HGOed per about 1
f a congieosd of e 21, I nAsti |
bodi Fiknt T apout 1 & h e‘%i_vaT'ents of
a conpovid Hf For nBHi4"20 ar e sef per apdift 1
equivalenégof a conpound of Forgula 21. In one
enbodi ment’, about 1 to about 10 equival ents of base
are used per about 1 equivalent of a conmpound of
Formula 21. 10 In anot her enbodi nent, about 3 to about
7 equival enfs of base are used per ab&¥ 1 equi val ent

U
o
)

of a cq f Formula 21. In el anot her

enbodi about 5 to aleit 6 ed Ie ts of base are
used pe equi varent of f For mul a
21. Suitabl,g, based for use in the rreth or gani c
bases such as ti=£t hyl am ne, 15 quggdro gdm ne,

di i sopropyl®thyl ami ne, pyridine, lutidjne and
i m dazol e; and i norganic bases such as al kali netal
car bonat es supl¥*%s" sodi um car bonate, potassi um

carbonate and' cesium carbonate. |In one enbodi nent,

the base is potassium carbonate. |In another

enbodi ment , @20 The et hod
can be ut in the presenc 9! vent, such
as acet met hyl &8z chl or

ch oroforn1 THF,
\Fetat§, acet one, :

In an alternate embodiment, illustrated below in Scheme 7, nitrogen-substituted
5 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

presence of a base for a time and at a temperature sufficient to make a compound of
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I n anot her enbodi nent, the solvent is acetonitrile. 25
In still another enbodi ment, the solvent is
weubsstoardsg al | y anhydrous, i.e., conprises | esBCTNEm05/006243
about 1 %water. In one enbodi nent, the nethod is
carried out for a tine of about 1 hour to about 96
form@4nB®. 30 In another enbodinment, the nmethod is
carried out for a tine of about 18 hours to about 72
hours. In yet another enbodinent, the nmethod is
carried out for a time ofSche®8t’ 24 hours to about 48
hours., -69 WD 2005/082368 PCT/ US2005/ 006243 In one
the nethod is carried out at a tenperature
e, to about 200C. |In anot her enbodi nent,
od is carried out at a tenperature of about
abouE 150C. 5 In still another enbodi nent, the
1t heg garri ed t at a tenperature of about 75C
to abput 125C. Schenme~62f¥ | ustrates nmethods useful for
maki Ny nigrQgen- substi t ut ed~l_soqui noline Derivatives
of the nventifon. -70 WD 2005/ R &/ 006243
Schene NO O \ NaNC2 'k Na2S204

HH 2728 . NH2 NHOREt CLOOREt

20a: Ri-R4=H
§a=§ :13 . Rg NHC(O)R¢
b=
R1o
36
base
R4 o)
Ra
0]
R4 (o]
Ra
11
wherein:

R;-R4 and Ry-Ryg are as defined above for formula (I);
5 each occurrence of R, is independently C;-Cs alkyl;

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

10 In a further embodiment, R, is methyl and Ry, is -Br.
In still another embodiment, R, is methyl.

In one embodiment, about 0.1 to about 10 equivalents of a compound of Formula
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N pyridine Ph20 HH 29 30 OQAc NH Ac20\ N HN N

31 H3C(OC 32 CISBH OO NHRNH2 I NH N N C 025
welNGEAs2368 33 S02CI 35 SO2ZNHR 1 H20 0 9%10381 BATSSBI5/006243

In an alternate enbodinent, illustrated below in

Schene 7, nitrogen-substituted 5 Isoquinoline

11 aBQ{ he{ géﬂ M0t PLqESRBRAd o BiPlil STFGamlPss.made by a

conprisrng contacting a _conpound of fornmula 36
anih anctioevpaibodinéntf dootid.5 tq abayit Sreavivaleatsay aqempeund of

Fouh A drcied per ke ! sokanstuia BRbThd fEFS0REh 38 acs

PC% Hg?%&%%alm&ﬁr méhm t%?lboﬁcilamfvalentﬁdaf ReoERRd of

ase
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
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.

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

In another embodiment, about 3 to about 7 equivalents of base are used per about
1 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
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.

The method of Scheme 7 can be carried out in the presence of a solvent, such as
acetonitrile, methylene chloride, chloroform, THE, 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.

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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R3RLO OORa R7 20 RR3 \ CN 20a: RNHCORR Rb=Br R4
HN R8 Rlo Ry 36 Rio 37 base RRk O RR R3O Rgq 11
wohersesmes R1- R4 and R7-Ri o are as defi ned abovectas2005/006243
formula (1); 5 each occurrence of Ra is independently
Cl1-C5 alkyl; Rois -d, -Br, -1, -Ows, -OIs or -OIf,
8@@3&%{1@72@;@@ al kyl. In one enbodi nent, Ra is
I n anot her enbodi ment, Rb is -Br.

fu rInrye’t‘ aretits ¢mborimenRahe methodrefiScherae Ris ws*neds?ut "for time of
er odinent, Rc is methyl. In one
abog}%{)lbq ﬁ*% B%gg %1 to about 10 equival ents of a
C ONRAQMB ndbdimdnilthémethbd MAECRENST A8&BHE out at a temperature of
PCT/ US2005/ 006243 11 are used per about 1 equival ent

about 28 Clompowir?00€. For mul a 36 I n anot her enbodi ment,
gg?ﬁjﬂngthfﬁéﬁb%&%& hef f§£fﬁ€n%f 7R SRV z?femperature of

are used per equi val ent of a
aboﬁgW@m&boﬁtble@PGul a 36. In still another enbodi nment,
about |to about 2 equival en
In still another embod1m%nt the me Sd 8% 331 n:PIS carrle% out at a

temperature of about 75°C to about 125°C.

General Procedure For The Preparation of Compounds of Formula 37

From a homophthalate:

To a solution of a homophthalate of Formula 20 (about 1 eq) and an N-
acylanthranilonitrile of Formula 36 (about 1 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
reaction is allowed to stir for 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 HCI, saturated aqueous sodium chloride, dried over sodium sulfate,
filtered and concentrated in vacuo. The resulting residue is dissolved using warming in
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
compound of formula 38 is acylated using an acyl chloride or an anhydride in the

presence of an acid.
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5 Fornmula 11 are used per about 1 equivalent of a
conpound of Formula 36. In one enbodi nent, about 0.1
woOaoEmsedss 10 equi val ents of a conpound of For mRC&US25/006243
are used per about 1 equivalent of a conpound of
Formul a 36. In another enbodi ment, about 0.5 to about
5 equivalents of a conpoupfleftle 8§ FOrmula 20 are used
per about 1 equival ent of a compound of Forrmula 36. 10
In still another enbodi nent, about 1 to about 2
equi valents of a conmpound of ormula 20 are uged per
equi val ent of a cpnpoufld of Fornula 36.f In one
@bhout 1 to t qui val efi S
er about 1 Réquivad ent & a conpoulhd of
| n anot her—embodiment, ~about
, base are use@®ber about

anot hergﬂpn‘oodl ment, about 5 to about 6 equi val eémt s of
base are used per about 1 equivalent of a conpound of
Fornmula 11. Suitable bases for use in the nethod of
Scherme 38 are organi c bases such as triethyl ani n30

di i sopropyl am ne, diisopropylethylanine, pyridine,

| utidine and inmidazole; 20 and inorganic ba6asReBair-H
as al kali netal carbonates such as sodi um car boRateCHs
pot assi um carbonate and cesi um carbonate. |In one
enbodi nent, the base is potassium carbonate. In
whembt: her enbodi ment, the base is triethylamne. The

met od of S gout in the presence
ET%OTIVSF] &ergﬁcaéoveaf&g% ace Ilc)) ;91( rile, methyl ene
chI R( isde,-Cehtkgir of or m THF DMF, DMVSO, et hyl acet at e,

acetone, benzene, djeth et he ter m xtur
t heSuigable peidsios uenindhs ms d of ,$§£%r8¥'§ <f sbﬁn?ffe “?ﬁlmlted to,

t he solvent is acetonitrile. In
Sul@?}%lz{&ﬁi;%nglﬁggéﬂﬁn%tagdnent the solvent is substantially
anhyrdmmmnbodment mempidiisemlfurﬁnacudass t han about 1 %
wat er . ﬂgq]‘ nbodllggn t he nmethod of Schene 7 is

08 S

car £ & 1meng gieth¥out 1 hour to about 96

hourge rﬂeﬁmﬂﬂﬁ@%ﬁém@ glqslt b@Eﬂhed "ohﬁmf’ﬂié 1@% oBahkelvent/

is carried out for a time of about 2005/ 0823%%\4
incR@g, ) 52005/1006248, ace®niitile gleﬂuflq&ﬂbior groform, 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
is 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.

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
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In yet another enbodi nent, the nethod of Schene 7 is
carried out for a tine of about 24 hours to about 48

woawsms2368 one enbodi ment, the nethod of ScheneCT/US3005/006243

carried out at a tenperature of 5 about 25C to about
200C. I n anot her enbodi nent, the nmethod of Schene 7 is

of a %@%@me? tl%tan tat Qt&?ﬂé&éﬁﬁﬁtsﬂfﬁcl&{t to aleyh cbRfpotel @lfotihula 40.

enbodi ment, the nethod of

Schene 7 |s carrled out at a tenperature of about 75C
to about 125C. 10 Gener aScleme&dure For The
Preparati on of Conpounds of Fornmula 37 Froma
honopht hal ate: To a sol ution of a honopht hal ate of
rizOr 2Q0kabout 1 eq) and an N-

; R<htfanilonitrile of Fornmula 36 (about 1 to about
a sol vent such as DWF, under inert
a base (about 5 eq), such as
2%he 15 reaction is allowed to

& out 100C, then cooled to

room t&nperdture. The reactio I xture i§ th pour ed
into gg ut 1 N sodi um hydroxi de and the [
sol ut i is extragted ThE~EL R
washed sequentlally i thyebout 1 N HCI P Ry

i he rsult ng
residue is dissol ved using marnlng in 20 g0l uene-2
the resulting solution ks cooled to roon1tenperatu
and precipitated using 9hexanes he solid precinpi
|sf|Itered washed u5|ngh es and dried in a Mo

REOT MY B, The syntheSihgseof phenyl am de 36, which is

i nftermedirate in Schene 7, is described bel ow
.In this procedure, the am ne group of a

reyangani Ntfe 26 conpound of fornula 38 is acyl at ed

[ acyl chloride or an anhydride in the

presénce 6f an acid. -74 WD 2005/ 082368

PCT/ US2005/ 006243 Scheme 8 R7 O OR7 R8 CN R8 CN |

y~O~ RA  acid

R;-R4 and Ry-Ryg are as defined above for formula (I);
each occurrence of R, is independently C;-Cs alkyl;
Ry is -Cl, -Br, -1, -OMs, -OTs or -OTf; and

R4 is -H or -Br.

In one embodiment, R, is methyl.

In another embodiment, Ry is -Br.

In still another embodiment, R, is methyl and Ry, is -Br.
In yet another embodiment, Rq 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.

Tn another embodiment, about 0.5 to about 5 equivalents of a compound of
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RO NH2 R9 NHC(O R R10 Rio 38 36 36a: R7/-Ro=-H Rc =
CH3 wherein: R?-R are as defined above for fornul a
wORdesazds 5 Ris O-C5 alkyl. Suitable acids POT/US3®5/006243
|n t he met hod of Schene 8 include, but are not |limted
sul furic acid and phosphoric acid. In one
Fornﬁﬂjg Tgé Hi%rhtsed E w6t f edlu?iveﬁéﬂtfo!ﬂ hicompoist of Fanaodher
is nethyl. 10 The nethod of Schene 8 ca
beIrcailt zmmihem embiodinéng, qbp@tslew@om 2 gquwaloRtp of a compound o

cludi n ut t
Fornl 3§ s AR b o PBRER SEFSp I3, one
ac gl MCembSNARAE abdlit ©! 1wl abetit e eqntvaﬂnnxs Waeex)mﬂsummd of Formula
General Procedure For Maki ng a Cb 55 Fornul a 36
Patae” (

11a e wed pénsbiovhl equlaalem@@@ﬁalpeﬁnd:aﬁ about 1 eq)
i n.ac et

5
dr Jpaggt %rlﬁn?qi??ﬁf%e%tab §):§? gkhg? I C) ar@] nh%ce)&rde%gﬁ?’? ﬁg o
Forrﬁ@l@qgh QFe uded pst Aioued eqﬁlvalbmutf A@foond abBotmda B9. and

s t | 1 d
12 Myggamgtheg\ggbp%%l% ebaiitd PabhY A B e pheCami et
Forfy SRl PGy RAIE bk BB hlchect a dRfpcdBiauk Familagd! er

ani's neutra I zed to about pH 7
Usimend eﬁibodmiﬁnu mbhlytd} bbq about Thequivalents phy compeynd; of ;ﬂognula

is filtered, washe t
20 age psed NGR ARG} SAB; GPB? aa e erﬂ"ﬁ?’om gjgu)déoaand

corp gﬂgﬂep%mg&flﬁ%ta Rt 0 513 aBHELN ulﬁléﬂtdbmmmpound of

illustrate ow in Schene 9, sulfur substituted
Formsci ave bisevepeDabowtalt dusslent of peompennderldionmBl Hade by

30 That SeipptRanar bRt o o2 SPALAS ofh chApBU S
Forﬁﬁﬁasﬁﬁa@r@ usePpRo RO (BB oPﬂérHﬁ&ﬁQEdfG@ﬁﬁm& 3%f a

base for atine and at a te e t
SRR R E LS T IO T M.

equivalent of a compound of Formula 39.

In another embodiment, about 3 to about 7 equivalents of base are used per about
1 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.

Suitable bases for use in the method of Scheme 9 are organic bases such as
triethylamine, lithium N-diisopropylamide, 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 potassium carbonate.

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.

In another embodiment, the solvent is acetonitrile.

In one embodiment, the method of Scheme 9 is carried out for a time of about 1
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Rob R3 base OCORa RARLO SH20 RR Ro\ CN I NH I
R7 Ry RT RB Ra SRa39 R RoR 40 R2 base ~ |
WO 2003/082368%4 Rd |la R1-R4 and R7-R10 are as dePCmas2005/006243
above for formula (1); 5 each occurrence of Ra is
i ndependently O -C5 alkyl; Rois -d, -Br, -1, -OM,
hourdagaﬁo&rlm%(lrs and Rd is -H or -Br. In one enbodi ment
hyl 10 I'n anot her enbodi ment, Rb is -Br.
st ih hncahmdmmodﬁnhﬁduhﬁemthom Schemp PHY Farkiag oRbor 3 th’rOf abo“t
In yet t her enbodinment, Rd is -H |In a further
24 hewsda rhat t6 4 s -Br. In one enbodi nent, about 0.1 to

ab‘iﬁ'getlﬂloﬁﬂkj bfﬁ%&ﬁ{eit afic ReGOIPOBGENS 9 Faraniddout Tar 4 tila of
are used per about 1 equivalent of a conmpound of
abogtcﬁOrhm!uas t®@bontrBdmrher enmbodi nent, about 0.5 to about

T ond éarln 5 '1Sne(r)1£ e HRARA'SE gcﬁ)efme 9 is carried out at a temperature of
about 0°C to about 200°C.

In another embodiment, the method of Scheme 9 is carried out at a temperature of
about 25°C to about 150°C.

In still another embodiment, the method of Scheme 9 is carried out at a

temperature of about 50°C to about 100°C.

General Procedure for the Preparation Compounds of Formula 40

From a homophthalic anhydride:

A solution of a mercaptobenzonitrile of Formula 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
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:

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
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.

Methods for making Isoquinoline Derivatives of Formula (IV) are illustrated

below in Scheme 10.
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-76 WD 2005/ 082368 PCT/ US2005/ 006243 Fornula Ila are
used per about 1 equivalent of a conmpound of Fornula

wGB200st02381 | | anot her enbodi ment, about 1 to abowts2005/006243
equi val ents of a conpound of Formula Ila are used per
about 1 equival ent of a conmpound of Forrmula 39. In one
enbodi nent, about 0.1 to altlJout1 0 equi valents of a
conpound of Formula 5 |PSEP&¥sed per about 1

al ent of a compound of Formula 39. In another

gdi ment, about 0.5 to @bout 5 equivalents §f a

poufdd of _Formula Ila gre usgd, per abowt I

i valient o co ofFor mul'a 39

S at ,—about 1

cddpound of Fornul

equival ent of a conpound gf Kormy R39. 10 In ‘eng Ry
about 0.1 tg D equi vaffent s spf a
ind of Formula 20 are use er abgut 1 R

alentsjof a

0 about 0.5 to about 5 equi )
rgomppund of Formula 20 are u§£gm@%r about 1| X(CHCOCL
equi val ent of a conpound of Formil a/39. In ygtPyaAYF eaHCOsEOAC
enbodi nent, about 1 to about 2 equyvalents of a
conpound of 15 Fornula 20 are usgd per about ]
equi val ent of a conpound
enbodi nent, about 1
are usgd per about
Formul a 39. I n anotl
(vatents of base are ug
conpound of Formula 2
PRy, about 5
used, per about®® equi val ery I
39. Suitable baseés for usefn the nethod of Schene 9
@re organic bases such as triethylamne, lithi
hdi | sQprenyl amide, diisopropylethylam ne, pyfid %méﬁrDMF
and imdazole; and inorganic bases sygd),,as
al ka pet al carbonates, including sodium 25
cfr bonat e Repot assi um car bonat e and cesi um car bonat e.
Ion onga enbodi nent, the base is potassium carbofate.
I n anot her enbodi nent, the base is triethylam nie. The
met hod of Schene 9 can be carried out in d
of a solvent, such as acetonitrile, neth
chloride, chloroform THF, DMF, DMSO ethy
acetone, 30 benzene, diethyl ether, water or
t her eof .

wherein: n, Z1, and Z, as defined above for Formula (IV);
X is a leaving group such as bromide or chloride;

Ry is —Cl, -Br, -I, -OMs, -OTs, or —OTTY;

one R, is —=H and the other R, is -NOy;

one Ryis —H and the other Ry is -NHoy;

one R, is —H and the other Ry is ~NHC(0)-(CH,),-X; and
"one Ry, is —H and the other Ry, is -NHC(0)-(CH2)y-NZ; Z,.

In one embodiment, Ry, is —Br.
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I n one enmbodi nent, the solvent is DMF. I n another
enbod!nent, the solvent is acetonitrile. In one
Wentu;sdlsmsnt , the method of Scheme 9 is carri edPOnUSE@®SE/006243

atinm of about 1 -77 WD 2005/ 082368

PCT/U$2005/006243 hour to about 120 hours. |n another

enbpdlnent, the method of Schene 9 is carried out for

a time of about 24 hours to about 96 hours. In yet
Gen@APP 18 eE POOTIEPeparhitién FEChBPowids S Femeuld Sbs carri ed

out for a tinme of 5 about 60 ho% bout 80.hours
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. . r f .
R e A e
houisptddlédno rodmaemperatpt atikfizared.t The eollsttefspkidsisavashed with

(about 1.0 and a 15 homopht hal.i ' f

AT T it L
as c RAisbIchh Be Flfb%ﬁfedifﬂﬁﬁ hobpRBaieddydsdedlbpdndbértzoic
stirring until all reactants are in solution, A

a
anhgdridedblteo b@g% qumgplatbalﬁcr adpyAsifdedeenzais sphydrideqre pragied in 2
. e I added a. t.h i i 5. i
s e 13 PG g g e Bttt
reack &IPRE addiic@nhJdiRieriapotilon afi keatedto wflfik] andrtbeh refinged inghe
collected solid is washed usin t hanol

20
presnéccef Anramaing e an RFoR MeORS BUprostle %C%?WHGE@? Yormula 52.
co cf 3 ncﬂut?én ALIVLA mﬂ‘@“ of P B, PUFoRNL RalR e sdivent, such as
sol Ution"or & mer caBt obenzonitrile of Fornmula 39

DMfakaidded a Gedeginganentasucharapmdmimferngte Pabeapreseng of palladium
(about_2.0 eq) i.n a syi ol ve

! : I
on Qg FHErPROn S her i RS AP0 19elg0ic gpoled
to rdrh %ﬂgﬂi@aﬂgfg ddd faldred ®@3fbAAE & cafmPohit] Sthel Fo@iula A4.

suitabl e base such as ‘triethylam ne (about 1 tao about

5 eTfje dosnpauidé of thedFormelar eeanibsreacied with SnleHDw CAGLy unger
Cona’gﬁgt& F&‘%&;}Vfg% ﬁqa{gloéjr} arr7112de I?)? WeSrorhfifs£ 00! ed to room

The compound of Formula 55 can be reacted with an amine of formula HNZ;Z,,

in the presence of a solvent such as ethanol or DMF and heating to reflux, to form the

compound of Formula 56.

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

treating or preventing a Condition.
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reaction mxture is filtered, and the collected solid

i s washed using nethanol, then dried in a vacuum oven
wako@Emsedss 50C t o provi de a conpound of For nmul ard®US3®5/006243

Met hods for maki ng Isoquinoline Derivatives of Fornula

(IV) are illustrated belowin Schene 10. -78 WD

2005/ 082368 PCT/ USZOOSé prfgheme 10 0 0 0 O Base
Reduction NH \ VNH --"1 Re 53 54 Re Kf

Re X-(CH2)ri COCl; Rb 51 Reduction py-DWMF or
ExahiphCCG PEeAation of DlluétrdtdvedsqrpimglinegDerivatings o 55 R R 9
11b 52 e 0 HNZ1Z2, Re ethanol or DM reflux Re O

a) 51 ?}e(r)leral Methods

Proton NMR spectra were obtained using a Varian 300 MHz spectrophotometer
and chemical shift values (8) are reported in parts per million (ppm). TLC was performed
using TLC plates precoated with silica gel 60 F-254, and preparative TLC was performed
using precoated Whatman 60A TLC plates. All intermediates and products were
characterized on the basis of '"H NMR and/or MS data.

b) Preparation of 5,6-dihydro-5,11-diketo-11H: -indeno[1,2-clisoquinoline (2):

0

NH
s,
2

A stirred suspension of 1 (55 g, 0.22 mol) (Scheme 1) in NH;/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-de): & 7.48-7.61 (m, 4H),
7.80-7.88 (m, 1H), 7.86 (d, J = 8.7 Hz, 1H), 8.22 (d, J = 8.4 Hz, 1H), 8.44 (d, J=17.5 Hz,
1H), 13.05 (s, 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, 134.68, 134.81, 137.09, 156.41, 163.76,190.57,
MS (ES): m/z 246.2 (M-1); Anal. Calcd for C16HoNO,: C, 77.72; H, 3.67; N, 5.67;
Found: C, 77.54; H, 3.69, N, 5.69.
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NH Rh 56 Rh wherein: n, Z1, and Z2 as defined above
for Formula (1V); 5 X is a leaving group such as
wonrasdsedr chloride; Rbis -C, -Br, -1, -OVEPCTDF3005/006243
or -Off; one Reis -H and the other Re is NO2; one
IS “H and t he ot her is -NH2; one Rg is -H and

Rf
) thﬁr alilﬁﬁ?lﬁgf {%&1%%%’@11% Sfyiﬁlz-lll%leuﬂ{é.ﬁgﬂ;%JeS -

I"'s -Br. -79 WD 2005/082368
PCT/U82005/006243 Gener al gProcedure For The
Preparati on of Conpounds off Formula 56 To a sol ution
of honopht hal i ¢ anhyggd 1b) (about 1 equival ent)
in a suitable soly #5 acetonitrile, is added
a conmpound of For
equi val ents), follwed M ~q_sgfitabl e base, such as
triethylam ne (about 1 to @ qU| val ents). The
resultant reaction mxture

about 1 hour, at which HeT nk
The reaction mxture is ther heated to reflux for
about 20 hours, cooled to roomtenperature and
filtered. The collected sol3al i s washed with
acetonitrile and dried under vacuumto provide a

coﬁbaunmmdﬁuﬁammmh@fBKZ5190@6ﬁwﬂMHdm@§{6%%“%%“6@@6@?%%QBH4

fro hthallca dride i
G. 73,3}@1& tlrlqopv\tﬁmgf: éﬁ@rﬁ&ilsﬁék%g ? g‘he reaction
mixRENFAS 6t iod hih dadifbeal Q&ﬁﬁid&ﬁen todded B)LG"C&IHI was tﬂeu énturated
such as pyridine in the presence of an_ aci

Wil K01 BObGeniny Thecamibs MIAPTRBIA S yHeFaand fashed
witfetef s EVERIL RGROGide a8, G826 B gp 20 IAMIR PRI 9558 @

J= @;1% dent 5198 @&gp%mgzoiﬂ)lcqmggnew&gl 61D, 95 &, 9ot UsiHm 1H, 8.22
e CO oun (0] or,mul a or S .U

«, éemseﬂz,,ugﬁémaés 1ﬁwf3C.I&M§déDé\489 cﬁédgﬁ {4 l@@g el28u1én

124?§r WE#@&%E@E@ 128, 4%“?28064?5.19ﬁ©9 of3. Pﬁhb@@aum 1) 139.93,

ogn“mxture I's heated
148t BP63.69. UMES S Rbawi 2901 (M+10C@al. ﬁadﬂdef@r CtsHuNQn’nC 71.10; H,

445;31”"@%22%{11% The TaBpBLAdToR £HE Formul o 54 can be

teapectively,
" eagh Sl koot Phidh N aindENIcO20 00 reapectively

n am de of the Fornula 55.
compounds () 11-hydroxy-11-methyl-5,6-dihydro- -5-ox0-11H-indeno[1,2-clisoquinoline

(3b) and () 11-hydroxy-1 1-(3-methoxyphenyl)-5,6-dihydro-5-oxo-11H-indeno[1,2c]

isoquinoline (3¢) were prepared.
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The conpound of Fornula 55 can be reacted with an
am ne of formula HNZ1Z2, in the presence of a sol vent
weuais/axseet hanol or DMF and heating to refl ux, PCO/US20081006243
the conmpound of Forrmula 56. 25 The invention is
further described in the foll ow ng exanples, which do
no L1 k ' 7.Nn the
D ¢ ridfalion of %; SARGRY 4 B RHST-bRR ERRTpAST,
syﬁi‘f%ﬁﬁ"%o Bresi '8)5t rative |soquinoline Derivatives and
denonstrate their usefulness for treating or
preventinggca Condition. -80 WO 2005/082368
PCT/ US20054(006243 6. EXAMPLES Exanpl e 1: Preparation

of ILjustra{ive |Isoquinoline Derivatives §) Ceneral
Me ' H NVR spectra were obt ai # ng a

Va r spectrophotoneter 54 g ah shift
val™ gFe\Jyeported in parts pé lion (ppm.
TLC was per NSi ng TLC pl at e c g\t h

silica gel and preparative horyed
usi ng precoat ed an 60A TLC plates. All
i nternedi at ¢ Fproducts were characteriged \Q :
[ H NVR and/or MS data. b) Preparatigon o
i hydr®-5, 11-di keto-1 | H i ndeno[ 1, 2-c] i soqui nol i ne
(2)¢8 0 NH 10 0 2 A stirred suspension of 1 (55 g,
0.22 nol) (Scheme 1) in NH3/MeOH (7.0 N, 700 nL) was
refluxed for 24 h. The reaction m xture vva%ag‘j;en
allowed to #ol to room tenperature and was filtered
and washed with MeCH to provi %e_4 —%\I ethe orange 15
col ored above-titled product iSIE: 85:0 g@él d. 1H NMR
(DVMSO-d6): 8 7.48-7.61 (m 4H™ -8@%

. 8 (m 1H),
7.86 (d, J = 8.7 Hz, 1H), 8.22%dR=r ;nss%aylﬁa”%eraigl:“'ﬂ

8.44 (d, J = 7.5 Hz, 1H), 13.55 Res -pipgridinesEyAvR
(DVSO-D6): 8 106.33, 121.63, 122. B4 -mapholm-14k4. g0,
128. 45, 132.17, 133.60, 134.03, 134.68, 134. 68,

134184 stirt@TsudBenskmtofBh, (0568 2A8moD0on pyridingwl  mb. yas gded

5 0, oGRS S Byl et
warnbtb room temperature and allowed to stir for 24 h. The reaction mixture was then
poured on ice and extracted with EtOAc. The organic layer was separated, dried and
concentrated to provide crude compound 4a, which was treated further with
dimethylamine and stirred at room temperature for 24 h. The reaction mixture was
poured on ice, and treated with 10 % HCl. The resultant mixture was then basified using
saturated aqueous NaHCO; and the resulting solid was filtered to provide the desired
product Sa. 'H NMR (DMSO-Dg): 8 2.31 (s, 6H), 5.00 (s, 1H), 7.28-7.45 (m, 3H),
7.68-7.73 (m, 2H), 7.95 (d,J = 6.9 Hz, 1H), 8.10 (d, J = 7.8 Hz, 1H),8.21 (d, / = 8.1 Hz,
1H), 12.26 (s, 1H); *C NMR (DMSO-Dg): § 68.09, 116.28, 120.52, 124.58, 125.74,
126.27, 126.34, 127.68, 128.64, 133.02, 136.27, 144.45, 163.80; MS (ES™): m/z 277.2
(M+1).

The following compounds were also prepared by reacting 4a as above with
diethylamine, piperidine, N-methylpiperazine and morpholine, respectively: (£) 11 -
diethylamino-5,6-dihydro-5-oxo-1 1H-indeno[1,2-clisoquinoline (5b), (x) 11-(N-
methylpiperazin)-5,6-dihydro-5-oxo-1 1H-indeno[1,2-c]isoquinoline (5¢), (¥)
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WD 2005/ 082368 PCT/ US2005/ 006243 c) Preparation of

() 11- hydroxy-5, 6-di hydr o- 5- oxo- 11H i ndeno[ 1, 2-
wopiesmgedesol ine (3a): ONH HOH 3a 5 To a sPCTUSN05/006243

suspension of 2 (2.5 g, 0.01 nol) in EtOH (25 nL) was

added NaBH4 (3.75 g, 0.1 nol) at roomtenperature in

) | par| oxer. 30 ] ; o _
11- GER 3 S Go-d fpnlenol P2 BB e (Ul ks
morpholwas5 bhihydro-iStaxoal khindeno ,2-0]igqki@olipd (5 sol n. ) .

The resulting solid precipitated was filtered and

washed wth water and MeOH to provide 3a (2.326 g, 92
e) % -Pripatdin( B Léiorphoind8,6-dihydfo-3-ox08 1H-biglendH),2-

5. T8is gmingliﬁg(sz):m, 1H), 7.33 -7.89 (m 6H), 7.95 (d,

J ="7.8 Hz, 1H '8.22 (d, J = 7.8 Hz, 1H), 12.29 (s,

1H); 13C NWR (DMSO-d6): S 77.44, 118.81, 120. 15,

124. 28, 12% 04, 125.67, 126.34, 128.46, 128364,

128.95, 133} 27, 135.62, 136.12, 139.93, ‘

: ES+): mz 250.1 (M+l); A

M.10; H 4.45 N, 5.
N, 5.59. 15 Simlar
MeO C6HAMgBr, respec

compounds
11- hydr oxy-4
c]isoqui%oli‘ , Hxy-1
| - (3- met hoxyphenyT) - 5, 6- di hydr o- 5- oxXQ: inﬁeno[l,Zc]
I soqui noline (3c) were prepared. -82 WO 2005/ 082368
PCT/ US2005/ 006243 d) Preparation of 11-substituted

5, 6- di hydr o4g- oxo- 11Hi ndeno[ 1, 2- c]i soqui n@ki nes
(5a-e): 00 NHNH HROH

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 CHCl,, 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
(DNBO{Mx873575O@m3HL761«LJ=66HL1HL773J82@m2HL794«LJ
=66HL1HL&ZH¢J=7BHL1HJ241@1HxBNMRCmBOd¢552MVE3i
114.43, 120.56, 123.58, 125.27, 125.50, 126.68, 128.55, 128.86, 129.66, 133.73, 13591,
136.61, 141.39, 143.95, 163.74.

Compound 4b (0.5 g) was suspended in MeOH (10 mL) and treated with excess
morpholine (about 5.0 eq) at room temperature and stirred at 60 °C for 3 h. The reaction
mixture was poured on ice, and diluted with ethyl acetate (40 mL). The organic layer was
separated and extracted in dil. HCI (10 % soln.), the aqueous layer was then basified with
saturated aqueous NaHCOj3 and the resulting solid precipitated was filtered and dried to
provide compound 5e (0.46 g, 90 %). 'H NMR (DMSO-dg): 8 2.56 (m, 4H), 3.49 (m,
4H), 5.04 (s, 1H), 7.31-7.45 (m, 3H), 7.65 -7.76 (m, 2H), 7.96 (d, J = 7.2 Hz, 1H), 8.20-
8.24 (m, 2H), 12.29 (s, 1H); *C NMR (DMSO-Ds): §49.36, 67.62, 68.11, 115.20,
120.60, 124.47, 125.84, 126.34, 126.41, 127.76, 128.30, 128.72, 133.09, 136.30,
135.96,140.35, 144.44, 163.67.
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cl 4a 5a-e 5a: R = Nw2 5b: R = NEt2 5Cc: R =

-N-net hyl - pi perazin-4-yl 5d: R = -piperidine-1-yl 5e:
we2e0s/8m6phol i n-1-yl To a stirred suspensi on oPCBASE®DsH506243

g, 2 mol) in pyridine (10 nL) was added chl oroacetyl

chloride (0.81 g, 0.006 nol) at OC. The reaction

f) g fgéjéag‘#@ﬁ fo %;@%9d%%5W§o%ﬁmﬁ&nﬁﬂ%}i_ Gl (6):and

e reacti on m xture was
then poured on ice and extpacted with Et OAc. The
organi c | ayer was separateq, dried and concentrated

to provide crude co ee 48, which was treated
further with dirre ne affd stirred at room

tenperature for 24 e rea¢tion m xture was poured

on ice, and treated™NWUWAHANQALANCI . The resul t ant
m Xxture was then basified
NaHCO3 and the resulting solid

0 sat urat ed aqueous
Itered to provide
the desired product 5a. 1H NVR\(DM5O-D6): 8 2.31 (s,
6H), 5.00 (s, 1H), 7.28-7.45 (m , 7.68-7.73 (m
2H), 7.95 (d,J = 6.9 Hz, 1H),
1H), 8.21 (d, J = 8.1 Hz, fH), 12.26 (s, 1H); 13C NWR

8.10 (d, J = 7.8 Hz,
DVBO- D6) : , 8 68. 09, 116.28, 120 58, 74,
0o 128084153 rolgon Togealfongize % g da o

trifiiGpébpic L R31800L Moas( 4380 at B0 (hperdturd Bridihdtdilane TO812 g, 7

ow ng conpounds were al so prepared by reacting 4a
mmab aab theerendtidn mikture fwak atiredfor gt he riréfiypsoacetic acid was evaporated

in vg%urgegnﬁyétgiﬁpcevrvgszzil Ca ANle 'i‘@sﬁlﬁl}@ defife profedt® Ghb Y&LMing(sblid vas

filtefb BTN AR rifh, 1850 bty BIOA Stoeovilld thel abdeedifitd 2ompowmiu(0.285
noline (5b), () 11-

g, 8ty FENDBR éBMQO-E,sl(S-I\%&ﬁ? 6% 358, D3 -4 3N 3P, 6 £Fi6 Hz,
1IN0, 6R8)7 of da, 783 YR 2P/ OPPEET = 8.4 Hz, 1HD), 12.31 5, 1HD;

B¢ %\?Mkﬁbpﬁcb-@?? & 53 .61, dilby0r 05t9104.01HI50Ie 105,55 21 26]425 327750,
ulrnol'tne (5d), a

d’() 11-
127068, ma&sﬁnmﬂx-lag.ﬁgéﬁﬂf& 54018, 11431800 6146 MS KBS oA +5-1
i 5 t] , . . )
ool B brGH BRI ol S5t 75 Mg 00 g G 8170V 445

N;ybgsoquinoline (5e): 00 NHNH

Q)

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

identical to those of a sample of compound 6 that was obtained using Method L
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N Br HOJ H4b 5e 5 To a stirred suspension of 3a

(0.6 g, 2.4 minol) in trifluoroacetic acid (5 nL) was
weaddsgspeesphorus tribromde (1.0 Msoln. in CPRCLUR2003/006243

m.) at roomtenperature, and the reaction mxture was

stirred for 8 h. The reaction m xture was poured on

IC I drd-5ldxer A iniepopy2-de
) oggﬂ‘qaﬁgﬁ@ﬁ%%&%ﬁ%ﬁ? hsm(m? " 1H NMR (Dlvsoméﬁ): s
“é‘gm'(“m B, 7.61 (d, J = 6.6 Hz, 1H), 7.73
-7.82(m 2H), 7.94 (d. b 10 = 6.6 Hz, 1H), 8.23 (d, J
= 7.8 Hz, 1H 12.41 (s, 1H): 13NVR (DVBO-d6): 8 52. 06,
79.35, 114.43. 120. 303’ 58, 125.27, 125.50,
126. 68, 128.55. 1¢8. 86y 120M86. 133.73. 135.91,
136. 61, 141.39. 143 95| 163.|74. Conpound 4b (0.5 g)
enperature and

was suspended in
n 15 m xture was

nor phol i ne (about . 0 eq)
et iyl acetate (40 ni).

stirred at 60 C for 3 h.

poured on ice, and dil ut ed Wi

The organic | ayer was separated—any extracted in dil.

HO (10 % soln.), the agueous | ayer sags then basified

with saturated aqueous NaHCO3 and the resulting solid

precipitated was filtered afld dried to provide

conpound 5e (0.46 g, 90 %9. 1H NVR (DVMSO-d6): S 2.56

( mC(ﬂ'f;ﬁouna 6490 g’f[) 174ﬁ5 was el $n srhhd) poﬁflo’ﬁi thcl’Aﬁro@mifomc acid

, . 7.96 (d, J 85 H()>t
(lleID 170 r@olﬁatQ & arziH;ie repptiorymiUTe FY4S. allpiied iy ar to foom
d én ice

tempgBgp gl i 1Ty 2. iy hackbiyye 4 sy poke
andlﬁ’@re@lﬁtm @0 solid #8s Afcrdd, ONEBEed thodoughly W&B wairer ang FtQdce and

2005/ 082368 PCT/ u32005/ 0624 t
drieg i veueyta PER A the PP P ?11 ctd. (éj]?l%:g%u‘f h IQER(%%MSS"‘}G)'
53 Q'ﬁ;'(s( gl—]gb’ li??d7 hg (1I°1 3 Sitdof(aeﬁ'— 50l 14,1 @), 9f74t h%a(hp QH9)|7 79 (s,

5'trifluoroacetic acid g{
1H)m;l)90\/(laSJ addseHz aH)r mBn(d elnprB izt B) tAnadt Ggled i foafesti2CINO,S:

0, 0622 St o AT oyl 8L GRCELON T M8 6 WRBer 205

in vacuo and Et OAc was added to the resulting crude

roduct. The resultin
h) P Preparation of 9-sulphongmldo Aerlvatlves of 5,6-dihydro-5-oxo-11H-

indeno[l,2-clisoquinolines (8a-af):

8a-af

R=-N(CH2CH:NMes)2
R=-N(CHzCHOH)z
R=-NHCH2CH:CN
R=-NHC(NH)NH,

R=4-Methyl-piperazine-1-yl
R=4-CH.CO:Me-piperazine-1-yl
R=4-CH,CH,OH-piperazine-1-yl
R=imidazole-1-yi

aooe
[l Ba o]
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filtered and washed with H20 and Et OAc to provide the
above-titled conmpound 6 (0.285 g, 87 %9. 1H NWR
w()@MB(Dsi_ﬁy: 8 3.89 (s, 2H), 7.30 -7.47 (m 3H) pCT/US2005/006243
(d, J =6.9 H, 10 1H, 7.72 -7.74 (m 2H), 7.98 (d, J

= 7.8 Hz, 1H), 8.23 (d, J = 8.4 Hz, 1H), 12.31 (s,
?é%;%ir%gg@’\lm( DVBO- db) : u. R:ll%-l%_l[ilﬁ ,2,4-triazole)]

olifet 50, 120. 19, 124. 01, 125. §1FE-Emenroiepten)

R=N H ey O

go’R— t@znga FIdJ’lg&y156 133 45 136 393— ﬂ!‘&ﬂg(ﬁ 2th|&ﬂ@l§ e)

4%3N|-8>Qa =
cHNGriokezyV5 (ES): iz 232y-1R=N % Zaben ?F’j‘em'e@gl cd

Jf GECICHIGiHaMgrRholire-4-y3 4. 75; :6
k ! lzgﬁg trah K RE c

f WH A gra ydﬁ?pyr@"d@eg 15 Met bod= mrlﬁ (,2 %@zl@e@tnmer]r ed
ISURS suHmnlaro:frthm 0.16 ol ) 24 A="ikj f roacetic

oy
“a‘ﬁ: ?Sﬁ E%% %.‘% Wﬁy"ﬁ'ﬂﬂ%ﬁy't ri et hyl § ko s Gye(@le] ol )
H.dP! btﬂ;werainen @om t enper at B£BHEAPIN- mq_rph@ne

prefau(CHaQIﬁhNﬁzaxture was stirred for 96 h, during which

time the reaction progress was nDnltored usi
(eMreinid I Fo a/@mm@mmmqof Semp@hel non PORVARAS L2 &

0.125m S RS S ila 56 g NAHEOCEH00HREN Sl el ixéB Al Bllowed

prievisigid.h (4. j i
to st osle {?Fl)ﬁe Cte(r) aP@&’rﬁ:H A d) got) opmmoquhsﬁhegrsmdgqedag sgapll portions

arsarpibonsopoimate: i et Gl o
PR EyFERRLARAIR CETA) SPBRG g Pttt yog
wasﬁ&d 'Srﬁﬁl Memsm wprowdedcg@poammssoma basg (B3Tentblind B (40

was added_in

NMEBDISSE N G AT derdm. Co H 228 B A 5 TTp % o 2Dy 344-3.48
(m, {z@ﬁ‘%@é’{‘ N ﬁ()g i) (%“?ZWSZ '4t9‘(’)V?§§ It(lrﬁ 48y 701 ADEA3HD, 7.97 (5, 1H),
8. 14;(§<}w7e8 H|Z$ }jH} M%/(dp.di er7eR Hanl H) 8. 59a(ﬁd1H)h ézﬁéééﬁ{?ﬁbon
OwW SOl | was
S A S T
sub%gﬁ%l?gé &g lrr??plﬂfha)@}‘@ 1 Q%m@,wﬁ%n%iazolé* ZbMRle&BllBﬂndéi)

48 (i n, (? d,
eth}ﬂarﬂlﬂdZZ -(WHbiperidid)- ethylh@m(lfmZ @Hporph 9.‘/ sethy %él »7.90

s ity mgimelGn e CopingyfofpHopthine sl
metﬁ? az% 1§§ro%§1anﬁhe i @mléihy&nﬁﬁo) é(hylban’a'imsher 2. 95.

eparatlon of 9-sul Eﬁonanldo deri vat.i ves

di-@(GmeiblyjedninoBethyloamingiang direBydrosydIYLaR{f ﬁgﬁpeﬁté\gely
( 8aM%[IPod II: To a stirred suspension of 3-(4-morpholino)- -1-propylamine (4.250 g)

in CH,Cl, (100 mL) was added 7 (1.950 g, 5.89 mmol) and the resulting mixture was
stirred for 5 minutes. Subsequently, triethylamine (3 mL) was added and the reaction
mixture was stirred for 24 h at room temperature. After this time the precipitate was
collected and washed with MeOH (2 x100 mL) and the crude solid product transferred to
a round bottom flask. This material was diluted with MeOH (200 mL.), heated to reflux
for 30 min. and filtered while still warm. The resulting filtercake was washed with
MeOH (200 mL) to provide the desired product as the free base of 81 (1.460 g, 56 %).

The free bases of compounds 8d, 8g, 8h, 8j, 8m, 8n, 80, 8p, 8q, and 8r were
prepared using Method II, but substituting 3-(4-morpholino)-1-propylamine with about an
equivalent amount of imidazole, 2-dimethylamino-ethylamine,

2-(N-piperidinyl)-ethylamine, 2-(N-morpholinyl)-ethylamine,
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ONH OS\ R 8a-af a. R=4-Methyl -pi perazi ne-1-yl q.
R=- N( CH2CH2NMe2) 2 b. R=4- CH2CO2Me- pi per azi ne-1-yl r.
WE2008(02LCH20H) 2 ¢. R=4- CH2CH20H pi per azi ne- 1P¢I/U$2005/006243
R=- NHCH2CH2CN d. R=i mi dazol e-1-yl t. R=- NHC(NH) NH2
-86- . WD 2005/ 082368 PCT/ US2005/ 006243 e.
3-(MRudtrahydriopyrodlidinylRprdgyl Anibd,, Q(Mdmrdlaadyl)p))by]fannne 3-(N-(4-
=npr phol i ne-4-yl v. R=-NH 4- (N | i ne) phenyl] g.
met R M NP DS BRI DR or | cre) .
di(2¥ahl L BiRRY.)
1(% %CH w@%@?ﬁ%ﬁ%‘%&b@ﬁ%ﬁm fespBURRY).
R- NH 1- (4- azabenzi m dazol e) ] j .

k) R_ ’_%),nrﬂ}rtﬂg g{% yﬁie sa‘ﬁl, onSI K

perazi ne)]

%@%@M@ A QRKCIOA: 18 mi 0°C and he

resuRingNlixture4v Reilobvipd pewazh iejdom temperature and to stir for 2h. The
R=NHCH2CH2CH2- nor phal i ne- 4-y| R NH2 m o o
reaqn@mﬁemwe?@eptp@tweéﬂwrcebyﬁesﬁf do é“]{;l Befyeeny10°C and 0°C) and

the gecﬁﬂ%?é g):E(FG/aQ filt %i'_ E"'%Wbﬁlﬂ@é@ o) LMidrR8 in vacuo. The

drie=shiCHaCHIREIdRss O Wredrit atep (hl@rra]&) idtefedydnyl Ipdphilized to prov1de the

methgeaSgTale DER S SR A §1.020 & 84 7y AR NIk N8B! 5 1.75-
1.8% W\;\g?@a 3 5’29) 24300 Sgpéfh aZH)nE 96 137122(%1 %H) 9 335%d ".Pl X258z,

sat .
2H B 6t \{t, d =nkis4 &zl @H&gdﬁ o4 ((d g 2. 9Hz, ZIE) |4fl0f3 (s @prﬁléiﬁeﬁ 35 (m, 1H),

12635 ety 2 (B3 @@%FEFM eds Eh R 1B Al 5 84 1

1H)W9559~°(§ Iheh, I@E 2y 9 CNMRWS@Q?,) V\@éﬁl@d yﬁ 861 51*825054 51,
MeOH, re il

OACc an X 1 uxed in MeOH tered
64. @Qﬁllﬂ%?@,tlZOBME’ﬁrﬁ&a]m 0wnaahaes wABta3, Mﬁﬂ@ﬂ@oowiifél 141.21,

1441%?%%% a&g@df{ére@@@ﬁfﬁ &5 Eé ety Dag; N17.59, Kgul-Fisher,
3.38- Pgmd: 48 50185 Bih 35ONA 38, RELHsRe A, 323 (m 48,

4.02 (s, g{ ,778 82 (m 3H),
7. ggiln(ﬂgﬂy, Iﬂgﬁl HzSO4, CH3COO and succinic acid salts of 81 were prepared by

._‘

substituting methanesulfonic acid with about an equivalent amount of HCl, H,SO4 and

CH;COOH, respectively.

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

NH
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10 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 8d, 8g,
woehos882368m 8r were al so prepared by Method |, POUMUS2005/006243

substituting 3-(4-norpholino)-1-propylanmne with

i m dazol e, 2-di net hyl am no- et hyl am ne,

2- (N-pi peridi nyl)-ethylam ne,

2- (N-nor phol i nyl) - et hyl am ne,

3- (I bRV h@ﬂmphmhhd inthyldyide(32dythard. eymol) in acetonitrile (15

mL)ﬁ@qs%dh&l g@;&%&wﬁ 53%%451; lr(n o 35 0 ngmol ? 0 eq) and triethylamine (5

mL)y; Th%g‘?%ﬂbﬁ ¥ L AT EP go &k Iﬁ}ﬁ}i%ﬂﬁéﬁ‘ §bmosphere at room temperature for 30

yl'am no)-et hyl )am ne and

mindies, (aﬁehwﬁrchxiym hyd:l]cﬂﬂpmexpﬂate&ampc&:fﬁd& eThe repetidnonixtyre was then

a stirred suspension o [.ino r;0
heatgd apmsBugjor i expbe s kiss HE RS as o i FioBi BT e

d figed Gridt %dﬁgnm) oWige BBmposid 6 hed Shire

acetg 1%%63@[12 m%?%n sequently, triet h))gram ne (g m.) was
cryseditieescdidd Yield = EHcmg@d2 20. ni xt ure was stirred for 24 h

at roomtenperature. After this tine the precipitate

was collected and washed with MeOH (2 x100 nL) and
m) t hePrepusitionalfiodBpomaditsethylthopfophthalated208 r ound bot t om

flask. This material was diluted with MeOH (200 rrLb
he abebtiiythsrabphibalate ¢83. B) wiandissoived in ch@trle@nwman@ (319 pnd

h | f |
S T4 18 O LSPEE T RIT A Bccs
for P8RS a dgﬁ% %’aﬁ(ﬁgaﬂz—h% ée@. lamp? 5théh3br6ﬁgﬁ tll&afée&mmf mixture to

compoun 8m 8n, and 8r
reflwer Ehe maemm miktursiwey thast Washed lseq@mlalbuﬁ%h ﬁ%tuliarfiﬁigaqueous

sodg;;ﬁ]éf)fi;;gq rg jte é)hgg &1&& (? Eﬁ}{ul(fggl ]E' dl%ﬁ)%uﬁﬂgﬁ L§"%nd saturated aqueous

sod?unq bl'i‘I%hHé/ ﬁ%} nﬂTeQSr@Xﬂ@P’h ,Was dried using sodium sulfate with a small
N- pi peri di nyl)-ethylam n ttered and
amwmmmp@medmg e amIRgtes. dHhoREsstpBIg 2 B4ltered an

conggg‘;/ @%?ﬁb? O L% vide Co(rjnpouflsl 20a as a dark orange oil. Yield =120.3 g

pyrroli propyl am ne,
(1o@%j\l-| m dazol yI ) propyl am ne, 3-(N-(4-
rret hyl pi perazinyl) propylam ne,
-(2-(di et hyl am no) - et hyl ) am ne,
n) d' (?re([ﬂllrﬁﬁérhuf SNlethpxp 6 Hyl - axi-6enzarnzofa]fluoren-5-one (22a)
-(2-hydroxyet hyl )am ne, respectively. k) Preparation
of b0 aithethAhSabphtbilaB 120 (Frlée) had 8- @ﬂtokye@) \NaS
added to net hanesul fonic acid %OS\REL at 0C.and t itrile (6
methespbanzorjtrite 9.0 124 wraok i eglarerdissRiehbY V4rBiE 1 acSfnitr

ml&,a ?rllfiﬁl La%mge 18 nfr0 16%%{5 W%Q p}gﬁ aﬁdedﬁ]ﬁi thé A6libOWadThedted & reflux

d I it o m., between -10C
forai3ch @der ﬁﬁﬁt atrhbsphptee tHepicbaled dio mmlnn tzbnmmtlﬂnel {The gepction mixture

hed h MeOH (100 nL d
wa\é\%ﬁ@gd g&mlﬁsatu‘;\ggd gq(réwn(hlg% o oabﬁg@a?{ng Ve? r%g tlﬁg?&spensmn was
all(];x!v%(i] rfs cﬁ‘ ﬁlaﬁgw |tﬁe§16fﬁtéréﬁ PTG cAkeey dkOvashed sequentlally with

anesu at e nonohydrate salt 81. (1.020

1 N HON¢Rx 5DMHC), dcﬁa)tomﬁile X 50 ngy) @d]dlcjﬂgron@tlgge (%) m@p.l)then dried
in ézzglu%&(?vdén at O%?or three gays to préw e B%po&ndsﬁa(ﬁ anwhite solid.

Yield = 0.81 g (76 %).

0) Preparation of 8-Hydroxy-6H-11-0xa-6-aza-benzola]lfluoren-5-one (23a)

8-Methoxy-6H-11-0xa-6-aza-benzo[alfluoren-5-one (22a) (5.0 g) was cooled
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2H), 3.61 (t, J = 11.4 Hz, 2H), 3.94 (d, J = 12.9 Hz,

2H), 4.03 (s, 2H), 7.49 -7.55 (m 1H), 7.76-7.84 (m
wGOkRos0%289 (d, J = 0.9 Hz, 1H), 8.15 (d, J = 8PdTHZE2005/006243

1H), 8.25 (d, J = 8.4 Hz, 1H), 9.59 (s, 1H), 12.42

(s, 1H; 13C NVR (DVMSO-d6): 5 24.27, 33.86, 51.89,

wsing 3 atty s pfon il g At s L, 05 mmol,

eq) aliddd f/a s34l sRamAvdbr nlﬁiagcm:i Tlrﬂremmlﬂl(ﬂmﬁd@ at ©flux under
52.06; H 5.46; N, 7.59, Fi sher

1nert91mg@he1;¢ fog twaa hoxms tl;ergq)ol t|o| roplinstﬁgpera@r%@d @W(f %t? &ater
OhndBth
s, TR YRR USRS L s i ol

Werél\whdhea kxaitht water @q;u?@(ﬁinéj)lt Thersalids verfre then dilppd@atiph N sogdgim
respectively

hydrsxge QRIS ugng%satm%&gﬁ%ﬁg AP0 sosls (g 0 Cainggn ice
bath fl@hc solut%?x ‘i\fl\Q a%@cﬁﬁéc@ ddae 0801 0062 ﬁéﬁulti'ﬁg paec1p1tate

I on thalic anh ride (324 nuy, n’g&
was lvmcmmeﬁhanetlr dndehé acmdvas)asmseau@mwllz Vti%‘fvi@iﬁ"e@z’y ’F‘OO )‘and

bro 43
s ot P00l o OV fiBp B e BLp 1l G0 AR ae
n?oﬂﬁé@@&%@agﬁayfs@ﬁm Yeqmaratgi(1e0fy. 30 5 ninutes,
fter whichtirme a yellow precipitate appeared. The
reaction mxture was then heated at reflux for 18 h

P an‘i’rE@ErartﬁilﬂftS'-NErdg@LZ-Ph&iﬁﬁdﬂbt(zs)e was filtered,
washed using acetonitrile (3 x 8 nL) and dried under

vadgl H&h@&n Pf d%hagrh{%eme ngctﬁ gﬁﬁ 0a20hh 1B in REHS heill (250emL) was
solid Pr epar ati on of
conad B Bt ool oo ivan Baic(BlEad. Lig MoD in Water (L0 mL) was

) ARt i By IS Bapal Ko, e

reactiof vBl)stiNes f(ﬁdﬁﬁﬁm aTh&)rﬁ eshipdratnge thers pibusd mmthwaeswater (250 mL).

irradiated for 18 h with _a 500 WAtt tz-hal o
Thel raasionwhixtie Bras wgh filtersd apd Hae 056 YASA a??ﬁ%‘{ vgh “faé?rqﬁ‘?fl
ct.i d uent I -
T R S sl e
saqgsqgww) NVIRI (amsmd%) &2 0xm,1&nd7sa(nu rle S22 uedls 732
15 sodi um chl ori de % The rganl c phase was dried
(m, 2FNHNG48 Gati U, S8 @ H;&n RO 4ms anount of silica
added to renove pol ar |rrpur|t| es The organi ¢ phase
was filtered and concentrated in vacuo to provide
qQ ?2 muamao%wgrwbmﬂ@éom Yield = 120.3 g
To a solution of 3-nitroso-2-phenyl indole (28) (25 gm, 0.129 mol) in ethanol (450

ml) was added 2N sodium hydroxide (300 mL, 5.0 eq) followed by sodium dithionite (38

g). The reaction was heated at reflux for 5 h, then filtered. The solid was washed with

water and dried under vacuum to provide Compound 29 as a yellow solid. Yield=15g¢g
(72.1 %). ES-MS: 209.25 (M*+ 1); NMR (DMSO-dg): 6 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).

r) Preparation of 2-Phenylindole-3-ethylcarbamate (30)

To a 0 °C solution of 3-amino-2-phenylindole (29) (1.7 g, 8.17 mmol) in
dichloromethane (150 ml) was added triethylamine (5 mL, 4.5 eq) followed by ethyl
chloroformate (1 mL). The reaction was allowed to stir for 15 h, after which time the
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n) Preparation of

8- Met hoxy- 6H 11- oxa- 6- aza- benzo[ a] f| uoren-5-one (22a)
waQoi/Brweodi net hyl homopht hal ate (20a) (1.16 gpPCams2005/006243

2- hydroxy-5 - net hoxybenzonitrile (0.6 g, 4 nol, 1

eq) were di ssolved by warming in acetonitrile (6 nl).

reactll 1%.{)!%(1]6%8 %t\gﬁﬁ'%vate} Q?c?ﬂﬁns‘fﬁfedttb Qsepidey Addel MFhe

i'on Was lux for 48 h under_inert
dichRéksvasthivey G0 nilbg waslowl weith twater (oS50 enpebrinatSs. miphand dried over

congSini et T

on

2.8l L@ 5t bh ~f yearthgNMR eMBsO-dHhé 1.30
30 a?f‘lbﬁg &E (1@ ﬁl\/\lzg,ﬁe@ S%ngfén?%% Iy V\n-lttlﬁ 1 NUBHCI 255)(
(t, 31{3)04 rm)(t 2ax;e1 Ot 1H),67. 1 @nXIFHO7 2L i), diH(me Rbhet AdEe 1H),
then dried in a vacuum oven at 50C for three
748(1@@@&6@601% -Conpound 22a as an white solid. Yield
0.81 g (76 9. o) Preparation of

8 d 6H 11- - 6- - fl - 93 23
) 30 Prepasebionyt 6 Vi dRdoe S lpeitbp AT S L35 one
22 (5.0 led - 89 005/ 0
(220 (5,081 s o056, 09,40 8005 EEHE i
dlplfg%lbe(rﬁl}oerpég gg)lw'vé h&t Eé@hﬁﬂ%r gl HehdBoled %0 Fdom Renp¥radize. The

y stream under nitrogen. The
reacki6A &lik@Fe Wwasfiheet edd t%lte sobd fwax walmbelrsequmxaily asipe Smarhexane
for two hours, then Co to roo erat
and ol tloEeRiare And SO et P ETRE (3 HeEpd Rl as g erey

L 1 d, d th lid
8011@6%6% olv@ﬁéz?\zw%fjhr%?/gsr 2(32S 2xSr %%q?rﬁ) j:It'ﬂe solei 32 i/vefe

then_dlluted with 5 N sodi um hydroxide (600 nL) using
0 MR radtCor @ 1) HRAORIS HIIRAqUADIRABLAL-9,01 Afacita B2)

tion was acidified to pH 1

]E*f:f ?ggf‘ﬁolui'% ﬁ%lhgﬁlﬂl)ﬁ)tﬁﬂcm&ﬁilﬂélhfétﬁond\@i) VAIQUHE) 0.5

sol washed sequentially wi

mmoBlie ﬂuﬂa&r&nﬁﬂﬁnﬂ’(_l)o @ahjlwasladstet ytietbylaging GooLn0 eq)ﬁg]&owed by
dried overn|ght

scetipugRpd S He S Bra oo He s 1o LR gt 4o
the® E?LP =& B%rq d 2y thra%tem\ﬁlﬂp(ﬁ@hlgroﬁﬁ'&lﬁﬁﬁefwm ﬁ]l()Z She A
utton o 2-phenyl i ndol e (27)

el T es
dickiogtnicthaeilalyef 260 wasyledxmuemwﬂy @@ﬂngdv %2 Ly an ‘?Ii”%ﬁq(

of s nitrite e
o Gt S T 1T ol
res1tdti§ Wwaf ﬁﬁ&d Qﬁﬂeﬁltva@lﬂlm 2Foville e:ohqmuhd BAgs iBrovemselidonYigk= 180

stirred for 30 mn at roomtenperature then diluted
mgy83.h %.cBSMBed3058MTED):  The reaction mxture was was

filtered and the SO|Id was washed with water then

recrystallized usi met hanol__to provi gi %ﬁ.und 28.
u) Yi ePoeparation ofy 6ty ]indaj@[3,qgglsq®m(§glg- one-
(Dl\/ﬂiﬁulfﬁl)ylcﬁloi‘ldé(@ﬁ) 1H, 7.1 (m 1H, 7.22 (m 1H)

Compound 31 (117 mg, 0.5 mmol) was added to chlorosulfonic acid (2 mL, 60
eq) and the resulting reaction mixture was allowed to stir at room temperature for 4 hours,
after which time the reaction mixture was poured over ice. The resulting precipitate was
filtered, washed sequentially with water and ethyl acetate and dried under vacuum to
provide Compound 33 as a light-yellow solid. Yield = 180 mg (83.7 %). ES-MS:

430.57 (M'+1).
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(m 2H), 7.40 (m 1H), 7.48 (m 2H), 7.60 (m1H). 20

g) Preparation of 3-Am no-2-Phenylindole (29) To a
weabastoszass of 3- ni tr oso- 2- phenyl indol e (28) (2BCGmS2005/006243

0.129 nmol) in ethanol (450 m) was added 2N sodi um

hydroxi de (300 nL, 5.0 eq) foll owed by sodi um

o By B S A

Aand dried under vacuum to provi de Conpound 29 as

ayello ol

ZOQf%% S%Yk}ﬁgn QE 33 %m&ﬁ %ﬁ%ﬁn&ﬁ?@o fﬁ? zh@ (i was added a
20 d%)‘@olutlz}n?cﬁ anﬁﬁamslhb methasd ({OtnI3HThe ?eaéﬁmﬂ mixthtd) was?amﬁved to stir

(m 2H), 7.60 1H). r) Preparatio
at rQOIPHeINerRERf08 Qhétlﬁ)ﬂné A¥35 éhﬁ@tféte(r%b)ThForeaulén@S%‘Bi Yie§ washed
9

widimeli 3148 i AET Y VR i © gl Celhein BSTIRL bt G solc
Yidid-= 140 mged)l 4 ab)l @BeM93y39et8‘1)(M++:B)O chloroformate (1

m.). The reaction was allowed to stir for 15 h, after

which tine the -90 WO 2005/082368 PCT/ US2005/ 006243

w) I €apkd f(ﬁﬂaﬂﬂ)dbﬂNeaeé@ﬂaﬂhkmmﬂuwﬂé B6aat er and

transferred to a separatory funnel. The

di chl or omet hane (50 ni), @hhed wth water (2 x 50

m.), brine (50 nL) and drifed over sodiumsulfate. The

Conpound 30 as a b)ack so\id (1.6 gm 72.7 % . ES M
281.25 (Mr+1); NVR{ DVSO doy—NHC@ICHs (t, 3H), 4. 12

(t, 2H, 7.0 (m 1 m 1H), 7.22 (m2H), 7.32

(m 2H), 7.40(m 1H), 43 (m 2H), 7.60 (m 1H). s)
Preparation of 6H, 11H—|ndo|gg§ 2-c] I soqui nol i ne-5-one

(31). A solution of

2- Plie msloluimboloé aﬁthmmhoox@ul@;(ﬂ@a, Bamunel) {;Bapetic anlgydgides18 mL, 5.5

cof Bble e ABERN oSS0 AR B P DR 5t

90¥CE Rz DI D Tl affowed t98i$ af dobineeR@eiande fdrel 290! The ma«stlomaijﬁde was
war m hexane and war m

poed Wbt 20 v e s e AR 25 et which
tm%ﬁ%%ﬁutg &ggﬁ?ﬁag%%y to %ﬁflﬁpgﬁh FaSSLILI %ﬂd'ig#‘l 1§y<ﬂo;£1?18 The@esultmg

pre@l‘;htlﬂel"hisl’fﬂtdr&i vadhed mmnganeo (4 160 mIgrand dried vddercacam for 72 h
. To a QC solution o
to énqvmlf aTFRBIG 362 25 é]wf%&m% incsolid: oigld 3107 (19 By,

0.5 15 mml) in dichloronethane (10 nL) was added
triethylamne (2 ni, 30 e fol l ope
x) anhygeparation @%ﬁllﬁsn@&yﬂ)zr H&’?‘i . 'Oﬂﬁgléu rred at

roomtenperature for 48 h, then poured over ice and
extracted with di chl or onet hane (100 mL). The

Ashed sequentially using

3

-92 -



10

15

20

m.), then dried using sodiumsulfate and concentrated

in vacuo. The resulting solid 20 residue was dried
wandsrosmguum t o provi de Conpound 32 as a br owRCT@iS2@s/006243

Yield = 180 ng, 83.7 % ES-Ms: 430.57 (M+1). u)

Preparation of

TR
"m&' ﬁm gﬂi h%Pﬁﬁ%ﬁEeo HLJ @gn 91)1(%3@ OmfRiydad 60 25

rea ure was allowed to
acety‘lanmraﬁlomﬁm (Bsamemm t. lferqb werdldlsmé\/ed 1aﬂ11\4F (umlorunder inert

time the reactiqon m xture Ogour e tbe react-[gn was stirred

atmesphgier iFRlpsyrBGRRongied L i,
for SERYETI0PA! th¥n ¥b5180 WAlB t@@eﬁhﬁ&' THE Riadfich Afdud W@Cboured

under vacuumto provid npound 33 as a |I§
intosION isddiui Iejdeoxidel 801 they r¢s8Bing mixtureyap/Bxirapgl with P@Ag 50 mL)

Thea?f%(l)AV\Qayze? cv)vsa/s %%21%66(18 Segl%l;{tilgﬁjzl C\)Nqéll HQ%%SO M) Psraﬁﬁ‘:iltreatahﬁ’&)us

sodﬁgll &ﬁ&hdé’?@ 93 dReE bi e QEduROdilAe:, Bitore afd tdnahaated dnasnuo.
0 a solution of 33 (215

Therremﬂmmﬂesm@wmyhsmlvmmgrr@@éé@toéuen?g? %&a@amoéwtwn was
n nmet hang 1

coofilT et [piBiTie 200 4p0f alifton SLERATROD T, Fiot Epteipiare
app8died. WiBe $dt@prédipit eds filtbeds wadblet usigg :hekamts ﬂ\ﬁ!;mhashrédned in

wi th nmethanol and the dried under v cuuwg% 8provd Y’ld 33
a vacowpoae atHs CHer 42 Pép penidsdrompound; 3, ag ayelly 1
- @ S-Ms: 392.81 (Mk+1). w) Preparation of

&N fyI anthranilonitrile (36a) CN d-NHC(O CH3 10
36a To a solution of anthranilonitrile (4.0 g, 32

 aockie by AN S iy fydenE SloriifR" vas

reaction was stirred at 9@C for 2 h, then allowed to
sit at roomtenperature for| 12 h. The reaction m xture
was poured onto ice (ca. 2P0 nL) and the resulting
sol ution was stir ~.after which 15 tinme the
sol uti on was neuUt NIz 0 using 5 N sodi um
hydr oxi de. The r|¢ ) preciipitate was filtered,
washed usi ng wate -nd dried under vacuum
for 72 h to provid
crystalline solid. Yleld X)

(31)

40a

From homophthalic anhydride:

A solution of 2-mercaptobenzonitrile (39a, i.e. Scheme 9, compound 39, wherein
R7-Ry are hydrogen) (1.35 g, 10 mmol) and homophthalic anhydride (11b) (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 collected solid was washed using

methanol (3 x 50 mL), then dried in a vacuum oven at 50°C to provide Compound 40a as
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O NHHN 20 31 -92 WD 2005/082368 PCT/ US2005/ 006243
From a- Br onodi net hyl honopht hal at e
wea-28rsmsmds et hyl honopht hal ate (20a) (603 ng, 2PaTMSBI0F/006243
and N- acetylanthranilonitrile (36a) (370 ng, 1.1 eq)
%F:e di ssolved in DVF (5 nL) under inert atnosphere.
| ar?%ﬂg 45 g, 5.0 e was added and the
awrgeac |on%émlgs S %39(7%» for 48 h at q)1OOC, t hen cool ed
to roomtenperature. The reaction m xture was poured

d d th I
Fro B PR G " 50 ) " The B One | yer vas

t] | h.l
havesuasa g antaprhidhichlt, (o (0 By mbRUURATEE
-bl%ﬁ{d‘dﬁh@thylfhbhio@hmdlamos))@m ri@i0esimion M@eqg)dn acdibmitrile (150

resul ting residue was disso|ved by in toluene

mL) p@leprinertataospheresHpy e d wish $4rig Bonte rﬂ ’&?%Fta’&fﬁqwefe in Solution.
[ t E..ANn

GRG0y By RSBt ot

for 72 htes etﬁen e L ) rosmrtgmbemam«a sAftBOcauling athd repctien mixfuregwas

vacuum o
ST Vel Bl 500 L0 1ol ok R RSP oM 2] S n
Vacgllli_rlﬁ%?éﬁta fﬂﬂ(ﬂt) rov1de Compound 40a as a white solid. Yield = 250 mg (10
za- benzo[ a]fl uorene-5-one (40a) O NH
%).S [ \ 15 -- 40a From honopht hal i ¢ anhydri de: A
solution of 2-mercaptobenzonitrile (39a, i.e. Schene
9, conpound 39, wherein R7-Rio are hydrogen) (1.35
z) 10 Bi‘apla)-amndolfﬁmﬂhhym-s-«)xa-ﬂhmdm mde(ltl[lkﬁ-cléqugllgﬂln@dg@)
20 nmmol, 1.0 eq) in acetonitrile (150 nL) under inert
atnnsphere was warmed with sfirring until al
reactants were in solution. Ariethylanmne (6.9 nL, 50
mol, 5.0 eq) was addég !
at reflux for 72 hour§ len cgoled to room
tenperature. After co ' eaction m xture was

filtered, and the collected 2 @ washed usi ng

53a
To a refluxing mixture of 2-methyl-4-nitro-benzonitrile (32.4 g, 0.2 mol) and NBS
(44.470 g, 0.25 mol) in CCly (300 ml) was added AIBN (0.325 g) and the resultant

reaction mixture was refluxed for 4 hours. The reaction mixture was treated with AIBN

(0.325 g, 31 mmol) and refluxed further for 4 hours. The reaction mixture was filtered,
and the filtered succinimide was washed with CCly. The filtrate was concentrated in
vacuo to provide a bromo compound (46 g). The bromo compound was dissolved in
MeCN (200 ml), and to the reaction mixture was added homophthalic anhydride (30.780
g, 0.19 mol) at room temperature and under inert atmosphere. The reaction mixture was
then treated with a solution of triethylamine (84 ml, 0.6 mol) in acetonitrile (100 ml).
The reaction mixture was refluxed for 8 hours. The precipitate that formed was removed
by filtration and washed with MeCN (100 ml). The washed precipitate was suspended in
DMEF (300 ml), which was heated at 130 °C, then cooled and filtered. The resultant solid
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met hanol (3 x 50 mL), then dried in a vacuum oven at

50C to provide Conpound 40a as -93 WO 2005/ 082368
WOCHs820805/ 006243 a white solid. Yield = 225ragus005/006243

% . From a- bronodi net hyl honopht hal ate: A sol ution of

2- mer capt obenzonitrile (39a) (1.35 g, 10 mml) and

was \? %e [&?&‘f fgﬁ/fglg{lt ggﬁﬂ?&ﬁq ﬁ]ﬁécﬁhﬁlef A0 8- &gawﬂe CohpOumdrs3da as a

e (150 5 ni) i nert

pale §4116% R1RT @ 8VELS g\g\laBmle\ANMRs(Dl\M@ﬂiy) Wnti0P (a2H), 7.56 (m, 1H),
reactants were i n _solution e
7.81 mi$2 (18, e &)1 T I st Hlza H: 18#5 ég% %@a&% ! QW @,

1H)reflux for 72 hours, then cooled to roon1tenperature.
‘After cooling, the reaction nixture was filtered, and
the collected solid mas washed usi ng met hanol (3 x 50
the LT Lﬁﬁd)lﬂﬁ 54a
) Cohpmangn et So-RiAreS sor"%ﬁ“@‘?gf“ O T >
%. z) Preparatlon of
5, 6- Di hydr 0o- 5- 0x0-9-nitro-
(53a). 0 NH N+===0
of 2-nethyl-4-nitro-
NBS 15 (44.470 g,
added AIBN (0.325 g) % 9
m xture was refluxed for 4 h
was treated with AIBN (0. 328
further for 4 hours. The reactio ure was
filtered, and the filtered succi nTm 8¢ was washed
with CCl4. The filtrate was concentratedrin vacuo to
provi de a brono conpound (46 g%q The brono conpound
mas di ssolved in 20 MeCN (2007Mf), and to the reaction
X 511 ;9@&1&9919('?019 6&8@3&%‘5 3G, 8Ny dhéliend GméBihm fprmate
no

room tenperature and under inert

. 985 Igpe D& el THRMIA00 0 by 3dded & &%t Mg} #805F- The

with a solution of io2t.h
reackioB mHRIET MRg St(‘li?fgatrhb;) & ‘T’%Lﬁ? Badt fﬁ%ﬁhérﬁe% %tg?ne r)e bebane

cledr 8 b gﬁelfee ftm%u?@ teSpad Dh€elne eThpslat evas Imaashefdownb DMigs The
renove

filtritoovadbirodilysed wutpﬁéelaggd %Qge&‘iéged et l\@se%%ﬁof(@o‘b‘)‘h water
andﬂ 26{1 él}{\,g@ G&ﬁﬁg T \Ifqa%ﬁﬁ?lfn% ?fov}c}%(b&npédhﬁnsﬁqg bed 689, 'H-NMR

res
(DMSO-de): 8, 3.89 (s, 2H), 7.18 (d, J = 8.4 Hz, 1H), 7.40 — 7.45 (m, 2H), 7.66 - 7.72 (m,

2H), 7.94 (d, J = 8.1 Hz, 1H), 8.21 (d, J =8.1 Hz, 1H), 12.28 (s, 1H).

-eno[l 2-c]isoqui nol i ne
To a refluxing mxture
Itri¥ (32.4 g, 0.2 mol) and
in CCl4 (300 m) was

a3yl tant reaction
8\ leaction m xture
pl ) and refl uxed

bb) Preparation of N -[5,6-Dihydro-S-oxo-indeno[1,2-c]isoquinolin-9-yl]-4-bromo-
butylamide (55a).

9 Ay

HN

Br
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WD 2005/ 082368 PCT/ US2005/ 006243 was washed wi th DV

(100 m) and dried under vacuumto provide Conpound
wob63esas2zm8 pal e yellow solid (18.310 g, 33% . PREXNSR05/006243

(DVMBO-d6): 8, 4.09 (s, 2H), 7.56 (m 1H), 7.81- 7.82

(m 2H), 8.17 (d, J =8.4 Hz, 1H), 8.26 - 8.34 (m

2H), 8.44 (s, 1H), 12.47 (s, s34). 5 aa) Preparation

of 5, 6-Di hydro-5-o0x0-9-am no-1 ndeno[ 1, 2-c] i soqui nol i ne

( 54E) a susPensibi diH2ompdundFdas(1Sigs ﬁé)@élrmi) of sa@onated INWdICRx(150

I d
m)@nég@yme;a?é FLCERD (0 0900 T ErShoRiBaaT shioride ki) e Fgption
%\% s Stirrd 18 &Qg, tt%ﬁ&tahﬂé‘ £3P PiloME e THE s kedrt 5614 Has KO8R by

hour . e reaction m xture becane cl ear
fﬂtnanommasﬁed wigh e\chtarlmd etity! adetatpadd dficd whderevacaura tg plavide

Compond e, (1 44 & Ao b DY G2 0b ey Bl Bk T -

2.5 1{&,2% { ﬁg%rg o L 6%@1?@%%)/3 @&s%lﬁw/gelo HacUem. HQ mpvnsde(d I=
8.4 (8, 18H)7.66/~ 181((111 2H)=7.86 qa B 8.4 H, 1171) P2 (slezﬂ; s(zg (d P-s.1

sizglihe 1946 % SRt B 1) *hs 267 (st an) ooy

Preparation of

cc)kl\,l; %}%@% o hydr PR %ﬁgg;l e%o(k%‘, iéﬁcwg‘gcl{ﬁsggg{%n-y yi]'éf1 chloro-

200Buy. (ﬁ@ﬂf US2005/ 006243 55a To a suspension of
Conpound 54a (1.5 g, 0.006 nol) in saturated NaHCO8
(150 m) and ethyl acefjate (100 m) was added

4- br omobut yryl chl g ari dell(5 eq). The reaction mxture

was stirred at r@ enperdture for 1 hour. The
resultant solid sol atjed by 5 filtration, washed
W th water and ety

to provide

and dri ed under vacuum

HN

cl
55b

As set forth above for Compound 55a, Compound 55b (N-[5,6-dihydro-5-oxo-
indeno[1,2-clisoquinolin-9-yl]-4-chloro-butylamide) was prepared from the amino
compound 54a using chlorobutyryl chloride in the presence of aqueous NaHCO; and
ethyl acetate. "H-NMR (DMSO-de): §, 1.99 — 2.08 (m, 2H), 2.47 —2.52 (m, 2H), 3.70 (,
J = 6.6 Hz, 2H), 3.86 (s, 2H), 7.38 — 7.44 (m, 1H), 7.50 (d, J = 8.1 Hz, 1H), 7.66 - 7.71
(m, 2H), 7.86 (d, J = 8.1 Hz, 1H), 7.95 (s, 1H), 8.21 (d, J = 8.1 Hz, 1H), 10.09 (s, 1H),
12.24 (s, 1H).
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Conpound 55a (1.625 g, 68%. 1H NMVR (DMBO-d6): S, 2.09
- 2.13 (m 2H), 2.47 - 2.52 (m 2H), 3.58 (t, J = 6.6

woiz00528)368 3. 85 (s, 2H), 7.40 (t, J = 6.3 Hz, 1PET/UR208/006243

(d, J = 84 H, 1H), 7.66 - 7.71 (m 211), 7.86 (d, J
8.4 Hz, 1H), 7.92 (s, 1H), 8.20 (d, J = 8.1 Hz,

1 1 Qrepz}l%tﬂ)g OQ‘SN [5%1h§&)r02§20§§ md'elﬂl)[l Q-Q]l&ﬁiulﬂélﬁ@fﬁ}-z-féﬁloro-

of

N[ase%‘“ﬂi%gﬁé% 5- 0x0- i ndeno[ 1, 2- c] i soqui nol i n-9-yl ] - 4-
chloro- butylam de (55b). @ NHO HN Cl 55b As set
forth above for Conpound 5%a, Conpound 55b

(N-[5, 6-di hydr o- 5- 0xg 5
i ndeno[ 1, 2-c] i soqui
was prepared fromthg

chl orobutyryl chlorid&1n X¥
NaHCO3 and ethyl acetate. W AN 50-d6): 8, 1.99 -
2.08 (m 2H), 2.47 - 2.52 (m 2 .70 (t, J = 6.6

1. 4- chl or o- but yI ani de)
gonmpound 54a usi ng

Hz, 2H), 3.86 (s, 211), 7.38 - ==X (m AH), 7.50 (d,
J=8.1H, 1H, 7.66 - 7.71 N—7%. 86 (d, J =
8.1 Hz, 1H), 7.95 (s, 1H), 8.21 (d, J = 1 Hz, 1H),

10.09 (s, 1H), 20 12.24 (s, 1H). -96 WDH/2005/ 082368

PCT/ US2005/ 006243 dd) Preparation of ©

N-[ 5, 6- Di hydr o- 5- oxo-i ndeno[ 158¢ ] i soqui nol i n 9 yI] 2-

chl oro- acetam de (55¢c). 0 NH O HN cl 55c

suspen sispansidn GhOpopeuhdsita (5. S 04060 nodbm wryteii b\ (QHCO; (250

o L R 30 ol S DR 2 e

s s &S aSlobd ©fpatatr® 81 It s e Tht wsaltimsolid wasisolated by
T e resultant solid was isol ated by

filtration; washed sequentiaily with ethyl acetate, water and methanol; and dried under
vacuum to provide Compound 55¢ (1.6 g, 82%). 'H-NMR (DMSO-d): 6, 3.89 (s, 2H),
4.27 (s, 2H), 7.40 — 7.45 (dd, J = 6.3 and 8.1 Hz, 1H), 7.52 (d, J = 8.1 Hz, 1H), 7.67 —
7.75 (m, 2H), 7.90 (d, J = 8.4 Hz, 1H), 7.94 (s, 1H), 8.21 (d, ] = 8.1 Hz, 1H), 10.43 9s,
1H), 12.28 (s, 1H).

Preparation of N-[5,6-Dihydro-S-oxo-indeno[1,2—c]isoquinolin-9-yl]-4-
morpholino-butylamide (73).

[o}

- 2y

N \’J
73
To a suspension of Compound 55a (1.625 g, 0.004 mol) in DMEF (25 ml) was

added triethyl amine (5 ml) followed by morpholine (5 ml). The reaction mixture was

heated at 140 to 155 °C for 1 hour, cooled to room temperature and allowed to stir
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filtration; washed sequentially with ethyl acetate,

wat er and net hanol ; and dried under vacuumto provide
wGaaopmsrsds 55¢ (1.6 g, 82% . 1H NVR (DVSO d6): BCTRSS®5/006243

(s, 2H), 10427(s 2H), 7.40 - 7.45 (dd, J = 6.3 and

8.1 Hz, 7.52 (d, J =8.1Hz, 1H),. 7.67 - 7.75

over%ight ?fﬁ_e r§ZIilgaaz gﬁrﬂ_‘slremgigatév)% gl,ltétl&l wﬁsk%ﬂ sg@uenﬂﬂﬂly with ZAMF,

1H).
wateg end Hredmaohiand) dried under vacuum to provide the free base of Compound 73
N-[5, 6- Di;hydr o- 5- nd I I
(138058 RV LD (YRG5 - 130 83 NePd ol 511K, 2fip 26 -

2 SRy S PRt 5 e ot

Hz, iHb |705!&1E‘d1 by GmH;zhtm) Ae66(-57 ./t Ym, TH Tr 7 5r8-4diet Uk 7 96 (s

heated at 14 o hour, cooled to
1)y e el Mt B0 &1 BNt 25 el "o v
2005/ 082368 PCT/ US2005/ 006243 over ni ght. The

resultant, solid precjpit was . fi d; washed

ff) sedreparationyof the eamplor s a%ﬂaa]:‘rgfﬁ mol ; and dried
e acua . B O 98, L0 112,587 495 . JO5RHR Fyeom
(20 §ﬂ)5‘2{25( ?cﬂigg %a&aﬁ% @Bﬁlﬁ ﬁ)grdQ(gSS Ir?g @60@ Mncﬁj;bglb&e%m}ll gmxture

was(@ldwed testi. 48 r@umal te@n;&reﬁuﬂdzfpr 2 h&)urs 7 The re{agtlol;y mixtgregwagthen
conqel_n%’@teéég gaéu,q; arzqgth% éesclﬁtgplt Jremd%c \fgﬁ_glssohr_ﬁcﬁniiés'_%kil 1(@10 ized
watéllzﬁztg 2t Screaﬂe'd)wﬂﬂ ﬁécoﬁfrféﬁfgr chlatc@Bl @5 %ﬁ and amxtm 99lﬁ) ﬂO@ f’@ for

To a suspenS| on o

30 rhior éEhetraséi)an( mmgm s f@te@@hthmg)h the, p%@.q:elqez @n c\% was
Wasﬁ%cgggtpgﬁa hglfhﬁﬁg 1£1t% S‘IJ% (g:plhg tg ﬂi‘g\ndQ tl@%pﬁ@f Sulfohl¥acid salt

to stir at ‘room

of 73Q0R80 3 91 %).f -NMRIDMSO-TRE d[ eA2t(s, &) K2 (s, 820 hdrB0 (m,
concentrated in vacuo, and the re {Nil‘?g %% ﬂ1 g, @,

28 Sdivert 1BHchD: 10cdl Saiepolil: dd P2 g 3.0

1H)s?%§t(§ hgﬁf‘iﬁf%h? rscdﬁ%rﬂﬂah 64Q B700dd, #RA 1.7 and 14.7

0 mn. The resultant
Hz sm)ynlssmdwas 147 IH2 1Y, 1.06 06dh (nhdIDad461d.det 11.2 Hzadl), 3.64 (,

he celite was
I@(ﬁ?haﬁl) Z0%0 {502} év%o@ )M ﬁeﬁé\l\ﬁﬁ%ﬂ) ?&%f 0145(': IE(gfél?d 3 ppd 8.1
Hz, 1H), 7.52 (d, T = 8.1 Hz, 1H), 7.67 - 7.75 (m, 2H), 7.87 (d, T = 8.1 Hz, 1H), 7.96 (s,
1H), 8.21 (d, T = 8.1 Hz, 1H), 9.57 (s, 1H), 10.15 (s, 1H), 12.25 (s, 1H).

gg)  Preparation of 2-Dimethylamino-N-(5,6-Dihydro-5-oxo-indenol[1,2-
clisoquinolin-9-yl)-acetamide (43).

%

HeC CHa

43
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30

15 of 73 (0.450 g, 71%. 1HNWR (DVBO-d6): d, 0.72 (s,
3H), 1.02 (s, 3H), 1.20 - 1.30 (m 2H), 1.76 (d, J =
woabts/osiddy, 1.82 - 1.86 (m 1H), 1.89 - 1.97 (RCTAIS2005/006243
1.99 - 2.25 (m 1H), 2.35 (d, J = 14.7 Hz, 1H), 2.43

e 2.48 (m 2H), 2.64 - 2.71 (dd, J = 11.7 and 14.7

4H)A sugg%lo(n qo% (go%_p%a;%éé% gzl—g) 0849 mo% 291% dimgthifﬁarﬁiﬁb in

3. 64 ,
ethadb)(2N3 2@f5nﬂ)5was'2ﬂdﬁuxé’d Qr24d, AHditichdl aﬂwon @HjlmemyB @mne in
7.44 (dd, J = and 8.1 20 Hz w752
ethappl (21_’ﬂ|,-y00r1;11)@vps_ad¢ed7 5Tl(e,ﬁeaq1|q}n mixtuge eyre xed grihe'r_éor B Hours

9
and %ﬁgvvedl%) %gf % roo%mp%ﬁlg%%(?he rbsaitahit Q%H'c!lzw?ség%ﬁr:rg? | vg%hg(]? with
ethaBolDhiedtiad 1|amiefl gaduuﬁﬁto@rmﬁq 6pmp5umd<83 (hakhg[%27%)- H-NMR
soqui nalin

M) 49 55BN SBOL- é@%sg%l?gc%e@séﬁw%og?ﬁ% s =
8.1 g!hgff‘ﬂ’%'s%gmﬁ’zsé E@% ) £k ﬁ{zgm) @Oagssrrgg%sl ﬁgidl 8.1
Hz, fL8h), Q&Zh;, 1IéIai,dl|2|;210¢salH‘5MS|( Saﬁ m«’zﬁﬁr@ét(h% hnine in

et hanol (2N, 200nl) was added. The reaction m xture

was refluxed further for 24 hours and allowed to cool

hh)t 0 Prepardtivindramplersdlfomic agdisabiof 4301 i d was filtered,
washed with 5 ethanol, and dried under vacuumto

pr org @Ialsgelmm@bdﬁp@mdmfm bay0.1.250 VR0 Dvis)-ia dfeO
(209 rrklr)gweqﬁld(dfﬂi)c h@rssu?fgm(c jeid ('(_)Dglégépﬁ%O%%}no%» 'Et)e reg’c?}loy émxture
was(%i w?-fh')to gre o8 t(aﬂrper]ature @orh"ﬁour 1&?]){1 coﬁc&ﬁra&ﬁi 1n ]vbftuo 8rti2Qesultant
res1(1EESw)1$ dissalvel3idh, dj&ll(em de19n1zqqi|~|xyatﬁrr Qgg ,ngh),, fgppr%c% treated w1t¥15
dec@@gg\agﬁ grla_:fg ;llc,:gg,: %@%éléale{i boo%ur%]g 606‘90 %S Sg)tf%@‘?éﬁhtgg Phe
resd\f?a%olﬁt?&pwﬂg filtWag tiaeeieca p@mﬂ’tﬁhtes ahd twicelimora W@Bhel ith

g, 0.0039 nol). The reactian mxturﬁ allo ?Ito

watat. Tlcﬁ)ﬁﬂtnam@& ]élpnhléﬂfdd@ PIOYigkithe cam@ %‘bstvl\ﬁéﬁ’(cr (ﬁ%ﬁ'

vacuo,

CopaHi 430 oda dRrn i @%@%ﬁ? <8, 05721 (E5H), 1.02 95, 3), 1.20 -
1. 3Mﬁlhzﬁ)%q014m iL SR, gﬁa,rz:pm 2(25 (gl), 1HyRI35(d, dweth.T BlzstH), 2.64 (¢,
0Oto 105 C for 30 m nut 5 resultant
T =901 K B el B2 FE R G g b ihh 6T BTG - 1 =

6358k sl e aen WASHRE 1 § B Bz, 11), 7.68 - 7.73 (m, 2H), 7.92 — 7.94 (m, 2H),

8.22 (d, J= 8.1 Hz, 1H), 9.77 (s, 1H), 10.68 (s, 1H), 12.29 (s, 1H).

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
Virag et al., Br. J. Pharmacol. 1999, 126(3):769-77; and Immunology 1998, 94(3):345-
55. Raw mouse macrophages were cultured in DMEM medium with high glucose and
supplemented with 10 % fetal bovine serum. Cells were used at 80 % confluence in 12~
well plates. Cells were pretreated with various concentrations (100 nM -1 gM) of an
Isoquinoline Derivative for 10 min. Peroxynitrite, a prototypical oxidant which induces

DNA single strand breakage, was used to induce PARS activation. Peroxynitrite was
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15

water. The filtrate was |yophilized to provide the
canphor sulfonic acid salt of Conpound 43 (1.660 g,
wW3309s5/084368 NVR (DVSO-d6) : 8,032 (s, 3H), 1.02 9BCTAIS2005/006243
1.20 - 1.30 (m 2H), 1.74 - 1.92 (m 3H), 2.17 - 2.25
(m 1H, 2.35 (d, J = 14.7 Hz, 1H), 2.64 (t, J =19.9
( Is nﬂa b6lus of
aitufin Pijept®Ryiifreg yfnq (85 6 11 andallbaig iotle ifa X
50 pd. 83114 dereJ:hen Bicibdtid fot B mid. BeroxyJitrte Wandegompospd by -
8. 22

1ncubgt1@gf‘0?§0 Irgpi)at PR %glg?(gas ai%ntrobggﬁgpée]déb ug}l,}egcé thie p]a@meter
studlllérgf %ﬁtefr%é YO ﬁﬂ;ﬂbﬁﬁin' i BRE it sip‘dﬁ ShO teRARSwaAS h$p11tateﬂ and

tured nmacrophages, using a whol e-cell_ based
the ediBayerareduspepded ini (o% md nzs;mrbuﬁsls@ﬁ mMJdRBHES pFh{-p ofd BM KCl,

20 G S sE R} sOE BTGNS AR i wcm

3&@)&9}?5 %Edvsmg ‘Aﬁ?rnc%@ﬁi\ﬁh Sk 0F il qUS ndeac3 19y PARS act1v1ty
Ira s .. Pharinacol . 1999, 126(§I gei] !
wasamchstlnmﬂ (ﬁ(blb;ygs 129@&1 igqodd 58 Fsw/ s ECAr%as adds the samp es

e BRRR AR HEHEF AL P PRI T 31 Moo ) nd
pell%@rw&he&@hb&w%ﬁ & 8@ d %aiv/8TCY adrsblubdlived dvernight im@50 ul 2 %
plates. Cells were ;%retreated wth variou

wivCER N NeBhs 3160 ThRFORERpE e tuhes Stees adisdit 63 b ScintiSafe

Der) PH&Eﬁﬁﬂl@d géihg a liquid
Pragtol ol ff el den IR KY Rk ackfiy RaPDALER age veS
scittiRdo cointe (Pl RARSaithetsbueg, MiD). Faa tssulis shownen Jakle 3 99

WO 2005/ 082368 PCT/ US2005/.006243 .. di | ut ate
derpqrpstraie deat 4 i{IHer3tg O%Hﬁhfi%“’%th‘aes é%ﬁﬁ‘eapaf‘ﬁy ?ﬁ‘gagel I's
deﬂeﬂde?ltlg%lﬂﬁn &fe achQation S ARS VEhE niftesphageadsay.ed for 20

mn. Peroxynitrite was deconposed by incubation for 30

mn at pH 7.0, used as a control, and failed to

nce th mst er f ' ats
b, 5 BT a3 Mo ORI RS actiaton
m@ﬁﬁfeﬁé}ﬁlﬁ%eafﬁgcroéhdgeg cells were resuspended in 0.5 ni
assay buffer mM HEPES pH 7. 528 rM-KCEH—28

nN\A
0O 111Vl

NaCl, 2 M MICh2p ARSQini¥brithv | do BATEinhititieh 0. ¥WBARS inhibition
CBDPoEIdNG., 5 j Gy NAD+) . Folhowin®g an |[i ncubatdosM
in assay buffler, (10 n at B7C), PARS activity was

neasuyed as flol | ows: 00 ~t1|ice co\g 50 % wWv TCA y@s
adde and thg sanpleS were incubated for 4 lhours at

anpl es were thegnZMSpun (L0 mn 10, 000 |g) and %0
peII f's washdd twice th ice cold % w v_TCA and

soluRjTized overnighﬁln 2501 | %(yv/v SDS/0.1 N
at 372, The contents %f the tubes were added to 6.5 ni

SCinti Saf e ['us sci g],tal [Tation liquid (Fisher NT
Sci erfi fi c) and raditactivity was determ ned| using a

Frquid— scintiffation countef (Wall Gai t hersburg
D) . 4he results shod® in Table 3 difonstrate that PDhe

rHustratTve [Fsoquinoline Derfivatives. signitjcantly
and dese- 55 NT 10

5b 33 NT 0
5c 24 NT 0
5d 48 NT 0
5e 21 NT 0
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15 dependently inhibit the activation of PARS in the

macr ophage assay. Table 3. Inhibitory effect of
woanismassenovel substituted i soquinolines on PARSI/US2005/006243

activation in cultured nurine macrophages. Conpound

No. % PARS i nhi bition % PARS inhibition % PARS

Hhtbton—at—t—Mat—360miyrat 100 N Z 60] NT_16 3a, . .
67 NT 8. 3b [25 BARS inBibithh 9 KIPARS iggbiipn 5 % BARSSinkipition
CompoRRT Y9 NT| 0 5t RAMNT 0 |5d 48300 5e p1 NRtd00 oM
100 WD 2005/ 082368 PCH-US2005/-606243—ConmppundNo——9%
PARSgi nhi bi tj on % P&RS i nhi i ti on WIPARS i nhi bi ti oB0at
1 Mat 300 nM-at 100 nM- 6 85 NF-30—750-NF0—8a—NF
47 Nf 8c NT| 27 NT 58d NT 82 77 8&VINT 68 NT 8g ND 55
34 8h NT 76|56 8] NT 76 34 8k NF 3824 B1NF84-34
8m N, 50 NT | 8n NT g7 74 A7 NT
8c NT 27 NT
8d NT 82 77
8e NT 68 NT
8g NT 55 34
gh NT 76 56
8 NT 76 34
8k NT 38 24
8l NT 84 34
8m NT 50 NT
8n NT 82 74
80 NT 55 48
8p NT 45 27
8q NT 28 20
8r NT 28 20
8s 54 NT 30
8t 29 NT 17
Su NT NT 59
8w NT NT 69
8x NT NT 54
8y NT NT 59
8z NT NT 67
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80 NT 55 48 8p NT 45 27 8q NI 28 20 Sr
54 NT 30 8t 29 NT 17 8u NT NT 59 8w NT NT 69 8x NT
wOlRoBAs238y NT NT 59 8z NI NT 67 -

PCT/ US2005/ 006243 Conpound No.

NT 28 20 8s

101 WO 2006T082108/806243

% PARS i nhibition %

PARS i nhi bition % PARS inhibition at 1 Mat 300 nM at

Sty 2] " s | S e
10b—NT ﬂ 17 2258+ NF{5+—22bNF20*— 2 22C 83

66 ®3a 22d 1B* NT NNT 22e 53 56 38 NT 64
8ab NT NT 49
8ag 59 NT 35
8ah 63 'NT 67
8ai 90 NT 69
8ak NT 20% 8*
8al 84 NT 49
8am NT NT 65%*
8an 40% NT 40%
8a0 60 NT 40
102 NT 59 55
10b NT 17 17
22a 81 NT 51
22b NT 20%* 12%
22¢ 83 66 62
22d 13%* NT NT
22 53 56 38
22f 27 23 NT
22g 27 23 NT
23a 84 79 34
23b 58 57 53
23c 63 66 63
25a 51 57 53
25b 40 29 25
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22f 27 23 NT 229 27 23 NT 23a 84 79 34 23b 58 57 53

23c 63 66 63 25a 51 57 53 25b 40 29 25 - 102 WO
waQ0B/0888868 PCT/ US2005/ 006243  Conpound No. %PERARS2005/006243

i nhi bition % PARS inhibition % PARS inhibition at 1 gM

at 300 nM at 100 nM 25c 58 34 23 25d 67 66 53 25e

QO fala) 1 VaWal) 4

586340 69674 51—26b 29 217 31767 57
Qzﬁ 33’&@ 4F % BPRRSTEhBGIGM | FHPARS ishibition Mr%PAPBeﬁ inbibition
ested i napupMied enzynet 38siy The pot éhdQ0 aM

inhibition—on nllrlflcrl PARS lan=1s

||||| T 7\ CIILyIIC Was DUUD d‘.1[..]3”‘[ i y

detesgi ned bp for sggect ed I{soqui nad4 ne Der|vativeg}

and the potehcvy was conmpared -withthat—of
1= oy LN o — VALl U1

L ] 1Tl

3- apkgpobenzapmi de, agprototypical besehmark PARS 53

T LT OUr\

pl abgs according tosgnstruct/ions preyided wyth a 40
comverciallylavailable PARS inhihition v kit

inhibitor. The assay was perlformed—in96 weH—FEH-SA
s T L A=) LI ) ~\J LAY =2

(Tr g gen, Ghi t hers grg, MD)|. Briefdy, wells were 51
coafed with [1 nmo/ hi stong (50 gl/well) af 4C

over, ght. Plates £ then washed sheur tinmgs w thp{lO
PBS ghd t hen| bl ocked by addi|ng 50 I2f98trep- il | nent 2t

(sup glled with the kit). Aftler incgpation (1lh, rogg

te ature) t he pl tes werle washed four tines with
PBS.  Approptiate dilutions jof PARS,Lnhibitors wer g
conbthed with 2x PARS cockt 4 | (1. nV_NAD+, 50 qzk/l

biotinylTated|{NAD+ 1n 50 MM TIRIS pH 8.0, 25 M MyCl
and Rrgh 75 PH 85 Wela)

35b 42 51 25

NT — Not Tested
*tested in purified enzyme assay

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

3-aminobenzamide.
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specific activity PARS enzyne (both were supplied with

the kit) in a volune of 50 |. 15 The reaction was
wablbawszteg 0 proceed for 30 m n at room t enper aPATAIS2005/006243

After 4 washes in PBS, incorporated biotin was

det ect ed by peroxi dase-conjugated streptavidin (1:500

d | S . . .
| ”?t Eteel RV R oL Tl cs O PATES Aliviy using
cell pEQLEcfioNASAXy apl e, the PARS |nh| bitor 81 (mesylate
¢ nitg ab Ty ob st tiye Tafpmetins PbeS oy R Kkl i provent
t dtiha cel i3] h
e A3 o o e pranse s
metREIF/doS2 106 A0 B Set aExBth@ &Meds Chep. leiters 1404 § 1785

i nol i ne Derlvatlves B [
R A R e e
TsoduSiRflidk TRkivAGyd R akdhd éfﬁl&eﬁtfatﬂoﬁbtdngingFfﬁRS 1am pr By g for about
peroxynitrite induced cytotoxi m%%/Ontga sur ed.in %ora15
15 moislutesp Potoapnitian (AxL D) ygs Hyniadde d actphpRs TP

mmg%q éﬁ')alelé?, Sté??cﬁo REake Mgctwqi&‘in Tﬁ@ﬁfeﬁfaﬁvé‘s‘l‘e&%@&ﬂﬁnd

raw nouse nuacr Op ages were Cl,g tured
replabwiiti 03tad I-YERES @H 715) cattaiainige01% sicgqtsmmmdn &-NAD (0.5

CIARL B ORI AN AD 38 i THde 20 BN Gy A 8 ure was
allowed“}?l Stabd 2 284HRH S0 ThE @eﬁsr\‘/?éﬁ: @ﬁ%nrgé /] %ﬁﬁﬁlefv(i&lls and placed in

I'ncubation period to i nduce PARS activati on.

Ep 'Eh&orlﬁ”aﬂiea cmmntmﬁﬂ% dwan of e-cokshbTeA@00Lh Bhastupes were

HEPES H 7.5) cont D

maipipins g i for Fu o R Pt ot ORf ARt ol et b

sup&?m&%{l fehnARd. rhe résaﬁM{t ﬁll’éts Werd whshedadth b |(wwa Q% (200 pL,
St an

for 20 m nutes. e cells were then olnﬁ
2x)t then wubmzahqvqombbun 3 % (VEPEARYGAN Na@&(i’é )agg" &I ©
conﬁe&o étgi'l?‘ %fveﬁeetegl? hg eﬁ%sgﬁ@gaﬁ)ﬂus DendiiRes 11‘Qﬁfde(6 5 ml Fisher

our hours, centrifuged at 18
Sciffic} AndtddREvitanas hh:esuléd sdipen hqﬂﬂrsﬂnﬂﬁa@me@)unméw lac,

il ol LS here weshef o 40 524 (o ol TSAZAR
Iso& Dgélg)nelDé\}l\L\@h %sggi g!:ﬁdeﬁﬂs% it thEhetvaRAtEMARDf t he

€s were Inti Safe Plus scintillation

TableaiIdhibGoty erffe;ct &f ﬁ]lueﬂratlvsdscqmnoﬂme Pezinerives gneal prefpetipn
was neasured usi ng—a | ;

& } ulu setnat+tHatio
(val | ac COI@?‘%‘H@F‘%burg I\/D) The resul tsﬁ(ﬁ%%mfn
|aU|e4uem)E tTate that thelitlTustrative @@20
| soqui nol i ne rivatives dose-dependently inhibit the
activation of3PARS. Table 4. |Inhibitory ef PEIP of
_ ++ﬁﬁﬂﬂﬁﬁ?1mfﬂq§'
protection &rrpound No. EC50 (M 225
100 0.180
102 0.095
104 0.065
105 0.080
107 0.010
108 0.3
109 04
110 0.625
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43 0.020 73 0.010 99 0.225 100 0.180 102 0.095
104 0.065 105 0.080 107 0.010 108 0.3 109 0.4 110
w0 268582368 104 WO 2005/ 082368 PCT/ US2005/ 00624 BCT/US2005/006243
Exanpl e 4: Effects of illustrative Isoquinoline
Derivatives in various disease nodels a: Effects of
il'lustrative Isoquinoline Derivatives on in vitro cel
di sease nodels In additional in vitro studies in
i solated thynocytes, cells were exposed to 5
eroxynitrite.or hydr .OX] L OXs ]
DAY B oY B REEE DU SR B3 Blopoe models
toxicity is, at least in part, related to activation
a: of Rffeetsufdllearation kpqeinBARSDerivativehps in vitro cell disease models
oxi dant-stimul ated thynocyte assay (described, in
detraialiditional Vk vagp @tdias in, isolhtedtinyohagytes 9ekl18 wede 5xBBed to
1998), the conmpounds tested,grevente th .- .
5 peraamitbitar DGRBS Do st G5 BHOBR ST IBRF Py Tn this
syst%fﬁl thé to@(%%tyqb,dat ?e%s@i‘h AN RARAVRIG of 3RO AENEdr *hE e PARS.
range. exampl e of this response (Conpound 81,
In thie 9yldahestimilaied itlsyrsduyimassay (Hesdrived, in dehilsina¥isag et al.,
represent j L 5r ' .
Il AR S§afte oEanflsd S PP AR A Rirhcea

sup'geféggi&gof € viBRARY e tice119bnd &@R6nt thedbgantiomdmbLencaniration
eduction of peroxynitrite induced cytotoxicity biy ,13%
10  rangevl An 8xdvhé of thas resporiss é@gmp@lmdrﬁg, mesyilaie s7lpds ghown in Table 4.

. | at [ t).. . .
Thif EhE oSG i et S g Wb agsenir Bbd iRl pidant
spelic¥0as it ocEhifs 86 tuBhg thlelregdrfudion\e idchamie axghnsne

Derivatives on in vivo nodels of inflammatory
di seases In order to substantiate the efficacy of the

TabR S U Sdd of JU 4 AR Fa2§REESeity by 30 1M - 3 pM of the

15 Isoquinoline Derivative 81 (mesylate salt).

Control +81 +81 +81 +81 +81
30 nM 100 nM 300 nM 1 pM 3 uM
Cytotoxicity 98 % 74 % 39 % 2 % 0 % 0 %
b: Effect of illustrative Isoquinoline Derivatives on in vivo models of inflammatory
diseases

In order to substantiate the efficacy of the compounds in inflammatory diseases,

20  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 injuries 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). Ina

25  series of experiments, mice were pretreated with intraperitoneal injection of 0.1 and 1
mg/kg of compounds 81 (mesylate salt), 8p and 8j, and LPS at 10 mg/kg was injected 1.p.,
and TNF-alpha was measured in the plasma at 90 minutes. As shown in Table 5, all

compounds substantially reduced TNF production, indicative of the compounds’ anti-
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| nvest .
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illustrative |Isoquinoline Derivatives
i nfl ammat ory nodel
| i popol ysacchari de (LPS) pcnuisedes/006243
be responsible for causing reperfusion

stem c inflammatory response syndrone in
N. Engl.

éﬁtgne

IOI’]O
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IW" fiopait &

priByE8) |
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VWO 2

TNEyct |
(ng/pﬂ)o g

0057 082
Vi 3831.614

uct 382 o

b|583%-.
y@ﬁh

é%%?po,

)653?9%%

nf %@@%@td

9.8

i &

6994.0
+904.4

on

e PARS TTThi bt r corrpounds 81 (mesylate sal t),

a n q%}?%(f_ego@]dé %k%gywplc}%éed(]%#kn%cédl qF Eb(ﬁlgtlén Ben

M) comfdig) no/ kg) TNF 3831.6 5038. 8 4470 O 5090 8
714.6 3509.8 6994.0 1 .184.4

3og\t§ngf3<iqses LRSeguges rp\%lp% <32rg§;n &yq’fur{ggﬂg 5q;ﬁgagﬁﬁ§ szseatic shock,
and %ﬂﬁﬁ&t ?thl'(%sp i GES ofife &fr@ﬂ@féﬁé@cﬁf TR RAIphey mﬁnmﬂy, ina

to con doses, causes nmultiple orga

modty i:n‘chmeﬁ lby)d:ecahlsymbh jang) poﬁctwg(ﬂw),gh@hke bacigitp that derlve from the
ultlnatel% deat h par t

integina} Klerajpdipcs)syst Hnglmatlloﬁ%g&s%f?{f Adggﬁtsﬁﬁ%} d%:{lél gl ease

1nﬂ§1‘nﬁ1§1c éi’ @Ak @DrodifttiBAEARS QctivakiBh, andieellldeath i aas mddal prevent
erive fromthe intestinal flora induce sgstem Cl
montaifty imtinged oy LBGgr Ehc Hn enppsiments With Baffe piige, injection of 100

mg)gg |LIP%mT§i1 flﬁ}'r géuse% B{éﬁﬂ WEC5h 9ot tﬁ@‘ﬁﬁn‘é&t boea DI @N wh@f&ﬂs

revent nor | ty | nduce @%
treakrﬁe%t@f tlg-arﬁlmhl@ VAR frig/ R/ M?chmmehd)iib(mﬂsy]ate salt} wdugeshihe

100 ng/ kg LPS intraperitoneally cause
end%oe;fn-md@c@rmﬁaﬁqﬂ&%%@ Tpunder thRaMme FLPIE PR H@H{"n%f
lcaised a

t he n I /i€
resgiify YRR thod BHEAR Ghe SRRERUDLS B e e
redtidtidb@rin titemeaatity éopet 00#ndeath todifidiotdeathwver 24 hy esponse

:78 / %@qpépigg S eod S gg ghle réduction o? T’?QJF ;‘ro éﬁo%tb?f ififlthakivé 3

Isoquinoline Derivatives in animals subjected to an inflammation model, coupled with the

8p

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 injury component and,

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

injury.
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reduction in the nortality from 100 % death to 60 %

death over 24 h. The data denonstrating the reduction
woR005MB2368 oduction by illustrative 20 | soqui NOPCIAIS2005/006243

Derivatives in animls subjected to an inflammation

nDdeI coupled with the fact that TNF production is

c: | n F thlﬁﬁ]sttrah% 9&9) hinBfind BE%@&H@& bR hiflo ¥KEIR WS reperfusion

anmat ory |se ses suc for exanple, colitis,
tis and neuroinflammuation and shock) indicate

t the |Is riv A tihC
i"é@fdg f%S‘\?’qtla{ltbaS%h"gfgge cgaﬂn\clﬁéq ocaﬁ‘l |ﬂr}$lfvgﬁﬁ§tlor y
1sch§ih§1%§&$umdnﬂ€dn'dﬁicﬁh@ thbeffsjoe ah ilbustrafive ]samspd)lem:t]é@ilvatwe ina

organs, which entails 25 both an inf|anmatar

mouS@mdnleqftlscémmaarﬂersmrfmd 8ht Va5 t63t5d-c b %HP&HPyE‘ﬁﬁen%em artery
was 08? P%?értg) 43 ’m1 ri%uU%@& H#r a1 erfukfd tfbf]ghoFoHé@iﬁ%rlhé Bl éfithe

1sease or a ‘reper u5|on injury. - 106
repe%@ﬁoéjt%ﬂﬁ&%ﬂmaklﬁi&ﬁlﬁ‘é@ 06248 FD4 nifthetin eypned gut sacks

(Lishetet 8- ofior @&f TS 2 ohsparecsran s B S o e
penﬁ@a%hlﬁ% e%l of e+ 40246 2ol7i APmBPEMY ahdivaBreiof severe damage

u5|on conditions, the ef fect of an
of thd tepafusad igue Trgatqmnhwﬁth Gonipeuing 81 (mesylaie salt) §3 pglieel.v-» injected

node| of h f
10 I &9 IR TS B o Bt Bl ey b Pyfla Bt of the
gut f)g Iaftnlﬂr%ﬂnﬂé’l va3 %ﬂﬁﬂfbatmgommfaﬂiedlmhmeﬁmicb @mm@m fiewctingd. The
reperfusion, gut perneability wa
1schm11&t+rdpthu§im stedich dnitbergubverressesinted Bk e 80( {E rg%eéﬁy gyer 12

hou}rs[,I 8’;1]8’5‘3@% 8n]tyﬁlgq9 gi'f'aﬁ Q)W%g’ f}oté& in tthh: SGHEA eé’.t@@@z'itﬁlﬁ (lﬁssylate

e gut rom 11 4t
saltp16 27 n1/n1n/cn2 |nd|cat|ve of severe damage 10 of
the reperfused gut. Treat

( nelgﬁngth@r sehjof yx;(eglmﬁ@;q( 616 <\)/£ (&]?IEB?LE@% Zﬁeﬁ}%te r§a1t) in arat
moéeﬁ é)Lf nh&&l@tc%fépra? Brtér? B@ﬁlﬁﬂ%hﬁéﬁerﬁl%ﬁ‘i@ﬂ akdiGed REdRBSKed i

er nea approximately 73 %
Abddmehrﬁﬂ@t g Int JerokMédrm)Odt %@é&ﬁé@é@f Qenlusiggtlasgiehior 2dpurs,

follggfg@ g%y z%gggll%op fo zglgpu ;) gﬁfqﬁéﬁuﬁq%lesv%%%%uakﬁgecg ﬁrtlthvé@tfa%ohum
stalﬁhgagtacgn 'nM 3 ?ne/ by RS §:d) infa aWSnistoteadt B Img/k@’d@mnrﬁadixsuded

late 15 salt). In another se

1ntrep(q:r&omemﬂytlsjpctbch éom,f efirsy ﬂo@m@fbmmste(rﬁ% $) mip Eng’a'iott?e

a rat del .of m dd
1n1tba&9p 9L f&glﬁg“r ]TE%IIC Sy an%pglg)é(ggétgf gé%'urcltlgn in the degree of
cor@PA @&tk Thehewbnal defith id tHdnirveld adﬁﬁlﬁﬂtﬁrea(vﬁ)h &Hﬁwsﬂate salt),

OCcclusion lasted for 2 hours foIIovved by r.f.usi
whémeopparpd ter ‘gehlqleatgqi cantsals. whlais aggﬁqqopl eﬁ?ed mPo fOActional

be Iwglg, rsﬁélﬁ%xﬁlql %135161%@53' E‘&'Tg Wﬁﬁ% 1%1{1’(\5}?6!1‘ BdafedSablip.

These data 1nd1cate that the Isoqumohne Derivatives have therapeutlc effects in
various systemic and local conditions of reperfusion injuries, including the rejection of
transplanted organs, which entails both an inflammatory disease component and a
reperfusion injury component and, accordingly, are useful for treating or preventing an
inflammatory disease or a reperfusion injury or reoxygenation injury resulting from organ

transplantation.
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woepsrBesss on. There was an approxi mately 80 % Pemwski0s/006243

in the degree of cortical necrosis and neuronal death

in the animals adm nistered wwth 81 (nesylate salt),

g W eﬁfmﬁﬁ& i@ I%glﬁifll%iiﬁé beArRds GPAHBERs mbkls
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protection als slated into functional 25 benefit,
SUG! inAfh . l4ORE; BkSow td REuEARS development of
m%%’ﬁql{ogéa e gr%ggﬂ&% se da(t)a I ndi 1éate tﬁ\ét 1%he
diabb@oahd thelihcidelderdf dibbtiesomaicatioime@igdey etcal eBf éigrmgcol.

. : o | TRt .
200 rpaf005 S ve8 Sarmg w. R Ued aoRof L-Fos 3F a0
subsg%rgn%&sthe t\éﬂiac%gy gf‘ﬁl@ idoRupRiile PRrivatve’ B URbYes hfdak @ single

onen rep usion injury conponent and,
higtadeserstepiokatociamsodes ef dikbdiex way eomdietgd o5 pysiviouslitdepgibad:

Brie%g@ i%lg% g %%%{%ﬁ{y?@aégssi&reﬁ%ﬂ éoe e%é:n%lf%a;;e(g)({; \rx{.itﬂjvgﬁ%lecbrr with
illus&)%??%gggﬁﬁl@ﬁh@ﬁeﬂvmﬂv@3 intABL2OR&N 933 38Fkg) and 3 days later blood

05/006243 d: Effect of illustrative ,
sugdrdevpl wotei deterDénddusinigvedlopt glicereapriel sThpdaia shopgagn Table 6

i nhi bi t.o d_PARS.defi ci. . i
dengButeit LIS Rt e hoaa oD ek Aol SEHHAG:dion
indlflc%gl(%gé& AF HRBSte Mok @ Yeddbe te.hypBiglyteRitar r nacol . 2001,

):909-9; and Soriano et al., Nat Med. 2001,
7(1):108-13). In order to 5 substantiate the efficacy

f the.l Ul ' i | 3 | j i£6y ABEGke a
e T
intrEseRitoHEh Ehjasion e te@USR Y irdésitr ichmgounds 8l émesylate 6Gtndp Reyd 8j in

_Streptozotocin was injected to mce treated with
megéhdPe or with illustrative |Isoquinoline Derivatives

rmtTaperitoneat Ty (3_ng/ Kq). and 3 _days I]at bl_ood
sugar | ¢veBesaher é@ZérWPliﬂé]& usi R§Zd 3§l oooselgﬁ ti8Bse 8l

reter—The data showr T Tabi e 6 10 denonstrate that

Glucbee i | | Us t hye| | soghh nqki ne Pebsyabives zd4.epyat e 244 +21
(mg/tng) strepi%g;ﬁ?\cf)c n- ?%%ﬁglé%d onset of diabetes as they

rodiuecao Hha hyvynar
LEAA%A%] LI}

ce—t-he—hyperghyecenia—Fabte—6—Reductiom of
treptozotocin (ST7) i d_hyper gl ycen 3 .
i ARBHREDR B SO SO e sl g br Refing

i Sk ommsyhaie salt), 8p and 8 in 15 mice in
dla@é%égg&gﬂ(gg}? STZ@Vehi cle STZ + 8 STZ + 8p 81 d ucose

153 21 320 13 253 24 264 24 244 21 (mg/m)

e: PCCRFEILOBE Miusliityd SO i BRYdA ovYesmm tetpabluide
Egr qs{sga%%%, é}ga} Ris A8 feBhir Q6FicichtaRAl B8 OliRnAH A BFaiFC

Temozolomide (TMZ) is a methylating agent used in the treatment of malignant

gliomas. DNA is methylated by TMZ primarily at the O6 and N7 positions of guanine
and N3 of adenine. The cytotoxicity of TMZ is attributed to futile attempts by the
mismatch repair system (MMR) to process O6-methylguanine. Tumor cells deficient in
MMR are resistant to TMZ. The N-methylpurine adducts are efficiently removed by base
excision repair (BER). Cells that are deficient in BER have heightened sensitivity to
methylating agents. One of the components of BER is the enzyme PARP.

Inhibition of PARP was examined to determine whether it increases the

cytotoxicity of TMZ, particularly in MMR-deficient cells. Groups of ten mice bearing
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e: Effects of illustrative Isoquinoline Derivatives in
overcom ng tenozolom de 20 resistance in a msmatch
woepsios2adef i ci ent mal i gnant glioma xenograft  PCT/US2005/006243
Tenozol omide (TMZ) is a methylating agent used in the
treatment of malignant gliomas. DNA is nethylated by

procg%%z%g é@té&é&eﬁé%ﬁﬁ %ﬁlﬁ@rs aPRicNZrR@8dst eS8 Oh, 'EME”W&%

e cytotoxicity of TMZ i
randebdly hdditred 1 oné of fobe s@htammasmbgfc are. The £¢mt®htm@y§ gIms were:

1) conital 6B D9% JexbrgseR e vReDy 2 A Al nespile Salf Bd; 3)
™Ml ‘ehz}’dd réoﬁﬁm?aggg%;f%oxgg&rﬁfs‘lI(ﬁxb@;ﬂ&tbxalm)eammdzbm&mmems

eXCI si on repal r I's that ‘are deficient in BER
werd avainieérgh tvipr thestensr volirtey reaghedhibe rs;meaxf iLAg-58g appson Day 1

Ope of th ts of
onty, B BIP6 R RRRBOTAZS LD RE ™ o MBI HE CahaieAes

meaﬁ)kﬁshg& BRI \pﬁh hﬁﬁ/&-ﬁ’él@ %ﬁidﬂéaﬂ[ﬁe@' M tupedrtvohumhesrwere i n

ICI ent” cel G oups of ten mce bearlgg (?1
calcWRLRDBFO NSRS 6 S/ id xmm/ cduBrab tegipbewral &S Fidy wher the

tant Lt
tump Vel Spegeed T g edieg Whof v thfhe SR epeck h hit Y tmes
the ﬁﬁ&?f%lﬁneli haBé ﬁ?igt?fgﬁlﬁsl tre'ﬁtrﬁerftour treatnment arns were:
contro arm % dextrose in s , . .
conbmis aice Hessplasie! ik MV sacion SR Me gy Bengien -
245 CE IR BRSNS %&g&z&g@tﬂé Bl RSP ETHEI dnkt oI 81

were a when the tunor vol unes
(mesgaeher).t Rer thé aanat dieB60 MV, te ey cffectisiel dpse pf,compound

A A N E A e R e

@iy itH 178D S\Ak/u .85 1LD10).
mtewgwﬁg gedﬁggﬂ?g& i b(Ei(ﬁmat ho x| engt h%/gmA%IFD mal s

Th1ts dsieemf golll74 1ndiudetlmosga1mx§l regihessions and aRpFRFIMaEILY, gd-day tumor-

ded 00 mMmB d wh
congqq greop.xfetla gllla ﬁ%gwaﬁgé’]eﬁgle{lﬁsmf e.c fnu\r{rrgaltlgﬁl?h%%%%'t 1951%§§e‘arthe growth

dew}nb# bk ah?@ 4gP—¢\0@N£ﬂd3P=ED @% réﬂpaﬂmlﬁrmddpamalheans
i cien

M5 or deficient %ﬁ }Smﬁ) !
obszewe:dgn dfof 8 anér3e0ft9rléalee dhpadditign @EFR}PH%HQ (BESHE SR f1s0
1nc1:qqge‘%lc\)}% gqrﬂ%r g{évnv?ﬁ:' é(e#l?}; ﬁjtlﬁﬁhi éroff:ﬂar Pl tl‘i%%f: egpcitbents,

e Bose of corpound
midd P& bR d St 200ag/Kead ndxnpourtobSl](ﬁ&syigVelsglt) in comb1nat10n with 88

mgz‘fg%ﬁ%%ﬁ@@ BiApB O h T R e R e 25 and 392
da rgg slg% ((f%xéémln%g) The d&thSinS@Sfthefapy Mbulted ﬁﬁzedloﬂest increase

regressi ons an approximately a 4-day tu
in g@ﬁ&ﬁ délag 148 .9 adéh 5y daps (Bro.0 padiBrdHI03, req;pp(gtwely) These results

conbi nation.the eased I
1nd2c@t%thgh@h§)1twrag{,§g%5b§ Q%E&B‘%g%é glaltg g"g‘e@%i?t\% ve
Iso@.lfnlghﬂé‘bteﬂ%tnfee HcR84sQNS effiébc%%f\/EMZl in tébatahiend oﬁnﬂhgnamt gliomas,

dition of conpound 81 (nesylate salt)
paicslarly in tumors deficient in MMR.
As shown in Figure 1, compound 81 (mesylate salt) markedly enhances the anti-
tumor effects of TMZ in vivo.
Accordingly, Compound 8l (mesylate salt), an illustrative Isoquinoline Derivative,
is useful for treating or preventing cancer, such as CNS and brain cancers, including

gliomas.
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20 increased the tunor growmh delay in MVR proficient
xenografts. In these experinents, mce were treated
Woi2005/028888 ng/ kg of compound 81 (nesyl ate sal t) PCW/US2005/006243
conbination with 88 ng/kg TMZ. The tunor grow h del ay
for TMZ alone in these mce was 43.1 and 39.2 days,
In mi ' mAbBdiments
e R iy g por B Imihth SRR AN AR AR Ing
dischiRed #bthé efayipled REQH0A4 irmerdle®a0ilBOBatians sf @dew\aspag)s, of the
. These results 25 indjcate_that inhibitiO{ of.@ﬁ@ﬁ»b&)eof
inventipp suthaBamperimpnisthat g fupctiopglly PHYILRIPR: g gvithin the Scop
this !iﬁ\%ﬂﬂbﬂotrfdgfd, Q?fibﬁ/ﬁaﬁmbéﬁ?icaﬁdﬁg e Bafvdtivoneh higaey tefhodd\dhown
'n treatnment "of malignant glionmas, particularly in
and tdespibed HedircwihbedomeMyRaranistosheseskilled [ therast and are intended to
conpound 81(§n§sglatg(fg%%} mar kedl y enhances the
fall guthin the §reRe ARSRRRENGS $n vivo. 30 Accordingly,
CompauRleBdr et @hciRbh bited the dnkitsdisebbutes of which have been
I soqui noline Derivative, is useful for treating or
inc@rperatedthieragn ontheentisetich as CNS and brai n cancers,
including gliomas. - 109 WD 2005/082368
PCT/ US2005/ 006243 The present invention is not to be
limted in scope by the specific enbodi nents discl osed
in the exanples which are intended as illustrations of
a few aspects of the invention and any enbodi nments
that are functionally equivalent are wthin the scope
of this invention. Indeed, various nodifications of
the invention in addition to those shown 5 and
descri bed herein will become apparant to those skilled
in the art and are intended to fall within the scope
of the appended clains. A nunber of references have
been cited, the entire disclosures of which have been
i ncorporated herein in their entirety. -110 WO
2005/ 082368 PCT/ US2005/ 006243 What is clainmed is 1. A
met hod for treating cancer, conprising adm nistering
to an animal in need thereof, an effective anount of
a compound having the fornula (1): RLRS R2 R5 R7 R3
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R& X RB 5 Ro0 R (I) or a pharnmaceutically
acceptable salt thereof, wherein: R5is 0, NHor S

woQoRAs®s- H or -C1l-C5 alkyl; Xis -C(O-, -CHBET/US2005/006243
-CH(halo)-, -CH(OH)-(CH2)n-, -CH(OH), -CH(-aryl)-,
-0-, -NH, -S-, -CH(NRIuR12)- or -N(SQ2Y)-, wherein Y

IS -NH2 or -(Cl-C5 alkyl)-(-3- to 7-nenbered

What | r%a%llg?llsc het erocycl e); Rl1l and R12 are independently
-hydrogen or -Cl-Co alkyl, or N Rl11 and R12 are 15
taken together to forma nitrogen-containing-3- to

1. 7- retegioadonpasiey chier vetmrismgadainisRiing o ahgrimghpeed
-halo, -Cl-do al kyl, -halo-substi tut -C5 al kyl,

thereofancffyciyg@ngunt of @99@0‘}%1?1[&}'9@ 418%%@ q%gﬂh'kyl , -aryl,
-NH2, -am no-substituted C1-C5 al kyl, -C(O OH,
-C(OQC-C5 alkyl), e NO2 ®r -A-B; Ais -SO2-,
- SO2NH-, - NHCO-, -CO, -C(OO0, -CONH, 20
- CON(C1- C5 al ky® & -S or -C(S)-; Bis

=D

-Cl-d o al kyl, to 7-menbered
nmonocycl i c heteroc nber ed bicyclic
het er ocycl e, - G3~T8~@NOCYyet 1 CN\C al kyl, -aryl,

-Nz1z2,” -(d-C5 al ky| ene) \Nz1,
Cl-C5 al kyl, -(Cl-C5 ml kyl)
nmonocycli c heterocycle),
-C(OMH, 25 -C(O O (dA-C alkyl)y, -&LO O phenyl or
-C(NH)NH2, each of which, other|than BNz1z2, -C(O OH,
or -C(NH)NH2, is unsubstituted or substituted with one
or more of -O(C1-C5 -111 2005/ 082368
PCT/ US2005/ 006243 al kyl ), -hal o, -hydroxy, -NO2, -CN,
- = it T, &?ﬁ] h&deb- 3- to 7-nmenbered
Ora%%gw{:bﬂ eate og)%glg%e -Clsﬁ-JCI o al kyl, -C2-C10
wheat¢ikenyl , -C2-d o al kynyl, -aryl, -benzyl, -C(O OH,

-d-GC5 a | epe-C(O O (A -C5 alkyl) or -C1-GC5
al k%ﬂlél%%bg’-(d -Cs alkyl): R2, R3, R4, R7, R8, R9
anokcégol{q;reci_agqmgndent l'y -hydrogen, -halo, -hydroxy,
5-0(d-C al kyl -A-do alkyl,. -halo- St O
C1-X5s «1(), ,-CH@2=<£§161,alcar,k€ﬁE§P?ﬁt(€§12b8 'bﬁéﬁglgy‘gé(g&% > 7O
ycl o pal Y. Ay H MR br (€ (SEs alkyl)-(-3-
-NEG, (S aéﬁél'%)lﬁ%5 G, %}%&ﬁ@ﬁ%iﬁ? i gt(}:(ﬁc))r(d(cr 3
to Bhéitbrred TR cpdlic-batdBocycle);
Ry; and Ry are independently -hydrogen or -C;-Cyo alkyl, or N, Ryy and Ry are

am no- substi t ut ed
= nenber ed

taken together to form a nitro gen-containing-3- to 7-membered monocyclic heterocycle;

R; is -hydrogen, -halo, -C1-Cio alkyl, -halo-substituted C;-Cs alkyl, -C2-Cyo
alkenyl, -C3-Cg monocyclic cycloalkyl, -aryl, -NHo, -amino-substituted C;-Cs alkyl,
-C(0)OH, -C(0)O(Cy-Cs alkyl), -NO, or -A-B;

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

B is -C;-Cy alkyl, -C;-Cyo alkenyl, -3-to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -aryl, -NZ17Z5,
-(C1-Cs alkylene)-NZ;,Z,, _amino-substituted C4-Cs alkyl, —(C;-Cs alkyl)-(-3- to 7-
membered monocyclic heterocycle), -H,NC(O)-substituted aryl, -C(O)OH,
-C(0)0O-(Cy-Cs alkyl), -C(0)O-phenyl or -C(NH)NH, each of which, other than -NZ;Zs,
-C(O)OH, or -C(NH)NH,, is unsubstituted or substituted with one or more of -0O-(C1-Cs
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Zi and Z2 are independently -Hor -d-Co alkyl, which

is unsubstituted or substituted with one or nore of
wohelsmg2360H or - N(Z3) (Z4), where Z3 and Z4 ar epPd0/US2005/006243

i ndependently, -H or -Cl1-C5 alkyl, which is

unsubstituted or substitut ed w th one or nore of

alk%lﬂ ailéa?% oo p%%&f XN, -CI&‘IH%I Mirogsn-208taitith S—QoWal‘ﬁeﬁhbered

'of ma nltro - CO talnlng
moﬂocly‘elﬁﬂm‘tﬁdcynlm 0Cy-Chd zdkjflet(ézr @;b_\,atkeayl o€, N,w ?Zlmaﬁdam -heweyl,

oot I GuRs Al ar - ERANS e D Cyetion
76,80 90, otk i, o

n ani imal” i n need

5 -O- me@gaikyl)aﬁiléhﬁ allsyl, vieal ausolbstituted Ca-%@ﬂi)’éuﬁ?d—%a\?ﬂl??@y]t hies-Cs

morfe%yy cé?a]%ylpﬁ%}flnggg tarnélgPTsﬁbs&’c@ggt ékﬁsgﬂksbg t)1e réof ,

. B a lor -RIBj s - hydr ogen,
COPOIGL0; P w“%f O B g, L G5
czzmml Zsdrk endppendentiy @omﬁuo@mlksé which é%lﬂl}éybsmu%ﬁi 9,

b ndTes Bk e gt d0Rpas N oty e & G e

10 1ndé’§e!ﬁ}elbﬂtly, PR @{ Cs ﬂ'kwahla‘h is IuasubSﬁﬁtted er&ﬁﬁ%ﬁedﬂhﬁ@@e or more

C(N) - CON Cl C5 alk g .
of -hNH, —hyd(@mg)t -NH.gg) ng_a@(1§4 are gkelp gog_e f8r13|a|&1¥ en
co agz in ]32 t@b%ﬁ&ﬂl&%e@ﬁmn&&f§ ﬂ@%ﬁg&?&@ S0 OZ é‘dd'Zz are taken together

cle ed’ blcyc
to fﬁﬁhaﬁ@@ygklna;ontamngx toohoeydiera mynd)ayah«wterocycle and
-aryl,-am no- substltub ad-GC5 al kyl, -(C1-Co5
al k9F§an(mEe~ge‘Er&n§mﬁ€Wr5% d nonocyclic het er ocycl e),

15

2. A method for treating cancer, comprising administering to an animal in need

thereof, an effective amount of a compound having the formula (II):

an

20  or a pharmaceutically acceptable salt thereof,
wherein:
Rg is -H or C;-Cs alkyl;
R; is -hydrogen, -halo, -C;-C; alkyl, -halo-substituted C;-Cs alkyl, -C»-Ci1o
alkenyl, -C3-Cg monocyclic cycloalkyl, -aryl, -NH,, -amino-substituted C;-Cs alkyl,
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-H2NC( O) - substituted aryl, -C(OOH -C(OO(d-C5

al kyl), -C(O O phenyl or -NZ172; R2, R3, R4, R7, RS,
we&2o0mnd2de8 0 ar e i ndependent|y -hydrogen, -hal oPCT/US2005/006243

-hydroxy, -O(Cl-C5 alkyl), -G -G o alkyl,

-hal o-substituted d-C5 al kyl, -C2-Cl0 al kenyl, -C3-C8

ORGP E e M8 dg o oo s

al wug ,s@pogsgzmm LBH{GDKy-N)HC@NEE €10~ AC@)0A CONIEeD- |

CONGCORBalks IR ; (C}bb\I(SCPlcﬁ(SQr'kyl) N G-, -S

or B % ]eglo%llﬁg ZG C%%e 1k3SI ) 7%@&6@%@8&90110 héterdc§cle, -

tefocycle, -
7- td m—ffﬁmrﬁblbycdycdietemdyelee F©elc tnenoc;@Bc cgclqﬂhng Spéyll, @mino-

| oal k
subsiiiee perrclinge dl sy alie Chisterbretidipt e iy BRFEH0),
-HZN%%gﬂstlfung)I% (&o 2@{ aCKPI0-(C1-66 AIKPHPFEm)O- Iﬂfenyl or -NZyZy;
and Zi “and Z2 are i ndependent | H or_ -Cl1-C10
al KB4, Rs )Ry, Bh, Rs RuasdiBsd are indsgenslently u@&@&e&t dalaulehe

oGCoiyRaitnpth PGkt CEL: s 2R L RBA 6, C,

moﬁa&%llk%ycﬁdh'u@ﬂ Qfyl, &mt Ldnbih 8 Qubtilite @ Te-@yralloghy € (OYDH,
roxy or - :or N, Z3 and Z4 are taken

-C(@h@(éhl‘fér al{ﬂ%f—@@@é(%r@ﬁé]@é}i NQyo¥ abing- 3- to

ORI O £
tag ﬁ@?ﬁ?‘? Nkfcrm ant roig{gndgondt\dgl ﬁ?ﬁgﬂg étZ(gﬁDE
_C%gggggmgéﬁmpj 41\&14;1@(131&5—0{%;@9&&5 3. A nethod for
er, conpri
- nanabr-Cont ke Ao Ll Soh Gy Al -

i A

alkylhu3res 2 utdnotzeréd/macampliabéterossiele), t éﬁ@@) -suRpidipeedpryl, x
-C(%QHFCZ%@?% el Omte i r 2T R )

- Cgi‘lﬂé}i@’zz m@iﬁd@%er@nﬁ& kﬁl'oi rCC15 -Gl Doylatvkich is uﬁdﬁﬁstltuthl&rbr
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 -NHp; or N, Z and Z, are taken together to form a nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z4 and Z, are taken together

to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle.

3. A method for treating cancer, comprising administering to an animal in need

thereof, an effective amount of a compound having the formula (III):
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alkyl or -C(OOC-C5 alkyl; R8 and R9 are
i ndependently -hydrogen or -A-B; Ais -SO2-, -SO2NH
wonroeshBides; 10 B is -C -C5 al kyl, -NZ1Z2, -3- POT/US2005/006243
7- menber ed nonocyclic heterocycle, or -7- to
10- nenbered bicyclic heterocycle, each of which is
unsubstituted or substitufgg with one or nore of
- hydr oxy- substituted Cl- al kyl, -am no-substituted
ered nonocyclic
Oraé%ﬁqggﬁﬁﬁﬁﬁgﬁcgﬁndggS%gm%%gﬁenbered bi cyclic
wher&igt erocycl e, each unsubstituted or substituted with
-G -d o alkyl or -hydroxy-substituted Cl1-C5 al kyl; and
15X B1-Ged 0¥ L%r e i ndependent|y hydrogen or -Cl1-C8

Al Y dud LG ‘ﬂ%de oATERHY Sy e tiendl-Halo, -IsibsibstiuitediCwiCs lkyhe

re o roxy or - N 3)( &ﬂfz V\,here Z
_hydmglema((dﬁﬁg hlscyl) -H:lfﬁs aligyl, Q¥0aHN go)%ﬂ BeATrcs
unsubstltut d._or substituted with one or nore of
alkyLosy QY rCsal; or N, z3 and z4 are taken toget her
t ORf QEd'RAariihdPIRNTEYNhRIrOEdr3A-BD 7- menber ed
R dq{?ac ﬁetéei)rgocyc e; ﬁgr N, ZI and Z2 are taken
togathﬁibz-I{SGszh(E-E@Qerogen containing-3- to

tr g\;gﬁlo @98 315%0 Qoﬁ%% G.he 9%% é@moﬁocﬁh%%ﬂéﬁ%y@l% 61047- to

rrsing a n1n|ster|ng to an ani nal
1o-m&1&€€@b1c§aﬁn@wroc e, efatieof whieh asnensubstishited o swhsGtiied with one

g RS s (LY 0y 805 28, 0 250

1 2%ZycRiBeterod ém,ae h

menmﬁge]dﬁt?a]}ocggﬁg ﬁ%{%@ggcﬁg (ﬁ C;,r tg%g‘%%g% or (}),aps ItS Vi ac
unsubMHGe or (sGbZiited NZIhZE; -Camelkyhes -bydroxygrostigiipd Ci-Cs alkyl; and
2|y d|Z; |?3.Igl e\%h p@fﬂﬂ@e&ﬁ%ﬁ@%{lﬁ%ﬁ g)? né &% la]é{z]é I Hh is hsdd sﬁtuted or

stituted with

subJfie® i€ o?inoré‘ 8t %ydro_géz:o@tN@%(Zs) , Zb)e z;mm #8 and

epen dent | or -C1 al k
indoponddosy) om0 dkubhich iomsHPHeA ST SfbsHpal Vigh ofie or more

of lwfjé%’f}h@r Ii]\ti'gz 1016?,(1”2 4\”?2 e gz{nlgel}l't o%h\e?é!&fc%@g&_ﬁﬁlt@fggék%htammg -3-

to 77 ﬁ'fﬁ d %ﬂ)nﬁ@i&fé}lﬁfdr@cyhm or NcYchmt Zpare Mkezltomr Fofospe
en toget her
mtrogen contalr?mg 3- to 7-membered monocyclic heterocycle.

4. A method of for treating cancer, comprising administering to an animal in need

thereof, an effective amount of a compound having the formula (IV):

Ris Ris
av)
or a pharmaceutically acceptable salt thereof,

wherein:
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to forma nitrogen-containing-3- to 7-nenbered

nmonocyclic heterocycle; and 10 n is an integer ranging
wonw®08238 5. The nethod of claiml, wherein tReTAEHDEN06243

is colorectal cancer, lung cancer, pancreatic cancer,

esophageal cancer, stomach cancer, skin cancer

| eukem I . hon- Hodgki n's | ynphona

tes ?g%?gﬁﬁ%gﬁgéggm%ladder cancer, kidney cancer, .

| i vl of 8RCRf, .and R bE@aps iscNBEO)-(PHaR &, canicke pthegrpup 1s —

and neck cancer, brain cancer, cancer of the centra
hydsegedous system uterine cancer, cervical cancer, or

ovayi ﬁﬁ.é%@%ﬁgﬁ%&deﬂ@f-ﬁﬁf It%dgafan@y'l,éwﬁlbﬁ is WRERiRed BE

cancer | ctal ‘cancer, ung cancer, pancr eati c
subsiture withearpragsalof daatc,eOH at-DNEQHQ.anesse Z; eid A4 are

o TSI TR oS B3R iy g omor
of ﬁ@gg?‘gﬁ%’l"z W INEENGEN, 7,08 35 lar ARG EIoge tREOBBEE aGRPGKRNs

eck cancer, brain cancer, cancer of the
contamingd to hrarenthesedsponesyclicheteionkcle;nidbrZ: andrkei apiaken together

cancer, or ovari.an,c er. 7. T [ :
to (5B gitipeBhsoRaar o B EReRbis i TP ReeBoefIe e,

25 PANGIieRLECrasSAE Eom 6F0phageal cancer, stomach

cancer, skin cancer, |eukem a, |ynphong,

non- Hodgki n" s | ynphona, testicular cancer, bl adder

cancer, kidney cancer, liver cancer, breast cancer,

5 Pr o”fﬂea&ggl%? NG Efaim N e RNHHE akcef RNOTIrectRr @nPerCRME Rhncer,

cancer of the centfal nervous system uterine cancer,
pareeiait eaicer; @sgshingea camearsiemachaanesr, sk canger, kb, dfmphoma,

nork BRI s AEER den oL L BB DA e faper, ive hncer,

IH2 a8 aRE Béck dafdbt SHThid, cahYeTPEIdEs of the central
breﬁ%%%géﬁﬁﬁg%m%%hoﬁa, tescfi cul ar cancéler, bl adder

nerveuscsystemk iiniay camet@ervitdl gatcet Hh O¥arian cange. \\o
2005/ 082368 PCT/ US2005/ 006243 breast cancer, prostate
cancer, head and neck cancer, brain cancer, cancer of

the_central, _.nervaus.system uter|] i
6. candBs med g A Suieds BtlsahleR ! QT RARFElooer Bk diter,
paﬂé:‘i‘@aﬁ@ lcAndeRs65HAEB4] caficd¥Bt@aecant®] ki adricer, devkiemia, lymphoma,
cancer, or ioma. 5 10. The nethod of claim2,
nomfHedglin’ stiimpbeme desticilansprgsh bladdapsansera kidoep Faicsr, liver cancer,

cancer, o dlioms., 1. The el Bl hce¥ah bhiral
b“?ﬁé“@%ﬁﬂ%?“@%Cﬁé%%ﬂg%éfnig(éstagﬁgmﬁﬁgﬁﬁ'céncgs, or
ne@biP¥Bteml Aterihb @ anet hevicdl cah@t,ror dyanidrecasicer. t he cancer

is nel anona, netastatic brain cancer, 10 or gliona.

7. The method of claim 3, wherein the cancer is colorectal cancer, lung cancer,
pancreatic cancer, esophageal cancer, stomach cancer, skin cancer, leukemia, lymphoma,
non-Hodgkin’s lymphoma, testicular cancer, bladder cancer, kidney cancer, liver cancer,
breast cancer, prostate cancer, head and neck cancer, brain cancer, cancer of the central

nervous system, uterine cancer, cervical cancer, or ovarian cancer.

8. The method of claim 4, wherein the cancer is colorectal cancer, lung cancer,
pancreatic cancer, esophageal cancer, stomach cancer, skin cancer, leukemia, lymphoma,

non-Hodgkin’s lymphoma, testicular cancer, bladder cancer, kidney cancer, liver cancer,
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13. The nmethod of claim9, wherein the glioma is
pil ocytic astrocytoma, astrocytoma, anaplastic
wagorsmsyienma, or glioblastoma nultiforme. 14. PO®US2005/006243
met hod of claim 10, wherein the glioma is pilocytic
astrocytoma, astrocytoma, anaplastic astrocytomm, or
I obl ast o i £ar [ |
oreay e PloPR iy DAl ot e PRATEIICER cbloef bAUocntra
nervdab E@¢th Aiterineddiapdrasdriicalashcacyt @vaeian oancgl.i obl ast ona
mul ti forme. 16. The nethod of claim 12, wherein the
glioma is pilocytic astrocytom,, astrocyta . .
9. anaeasethed akAER L WHIEInGRE SPBHS B fagie hein cancer,
Orgﬁéanhe met hod of claim11, further conprising
adm ni stering an effective anbunt of 20 tenozol om de,
procar bazi ne, dacarbazine, irinotecan, Interleukin-2,
10. or "Ehecnethbdaf ¢leim 2t Wesreinfthe e@icerTis anehenome mstastatigibyin pancer,
erein the compound is - 116 WD 2005/082368
US2005/ 006243 C eNH C S NHCH2CH2CH2-N 0 or a
phar maceutically acceptable salt thereof. 19. The
11. Methemethod bakleind 8, wikieinehe cirver jshasl ammen, niataskdtic brain cancer,
acceptable salt is nesylate. 20. The nethod of claim
or ghionfayr t her conpri sing administering an effective
anount of 5 tenozol om de, procarbazine, dacarbazi ne,
i ripot Lhepkia; hiihd, @ibtadtdtRy e ain. cancer,
12, P 60 ob B R UE KL St Pincly BRI, ki
or ghidmani stering an effective anount of tenozol om de,
procar bazi ne, dacarbazine, irinotecan, Interleukin-2,

or conbi nat.ion .thereof,. 1 la
3.9 o irged SRR St REPSIHDS igg?fzé“?#%éﬁ‘%x HE Rk Rim® btrdEytoma,
ana?ﬁ_@tti'@ﬁstﬂ)ﬁzytohﬁﬁ&zgﬁdwﬁs&ﬁna plkifarhazi ne, d_acar bazi ne,
rinotecan, Interleukin-2, or a conmbination thereof.
- 117 WO 2005/ 082368 PCI/ US2005/ Q006243 . 23. A
14.conPlos imethod of slapRild; whersi e gHEMRISPLARYHG pstERcytoma,

org

-ast}o%gt%rzn%l, gt(gpgeﬁtic @strocytoma, or glioblastoma multiforme.

15.  The method of claim 11, wherein the glioma is pilocytic astrocytoma,

astrocytoma, anaplastic astrocytoma, or glioblastoma multiforme.

16.  The method of claim 12, wherein the glioma is pilocytic astrocytoma,

astrocytoma, anaplastic astrocytoma, or glioblastoma multiforme.

17.  The method of claim 1, further comprising administering an effective amount of
temozolomide, procarbazine, dacarbazine, irinotecan, Interleukin-2, or a combination

thereof.

18.  The method of claim 17, wherein the compound is

-116 -



10

phar macol ogi cal |y acceptable vehicle or carrier, and
an effective anount of a conpound or pharmaceutically
weaceBspsaiste salt of a conpound havi ng the for meC@USLY05/006243
RLRS R R \ s Rf RBXRs R RoRg 5 o0r a
pharmaceutical |y acceptable salt thereof, wherein: R5
is 0, NH oroS R6 is -Hor -CL-C5 alkyl; 10 X is
-4 O -, P-, -CH(halo)-, -CH(OH)-(CH)n , -CH(OH),
2 -0-, -NH, -S—, -CH(NR11R12) - or

- N d ein Y is -OH, -NH2 or -(Cl1-C5

al 3- tg 7-nmenbered nmonocyclic heterocycle); Rll
aniN\RL; pendently hydrogen or -C -C10 al kyl,
or ¢ taken together to forma

nitrogen-co
het erocycl e;

to 7-nmenbered nonocyclic

< - hydr ogen, -halo, -C1-C10
al kyl, -hal o-subs&Etdted £1-C5 al kyl, -C2-C10 al kenyl ,
- C3-C8 nmonocyclic cychhgalkyl, -aryl, -NH2,
-am no- substi t ut ed Cg alkyl, -LO®, -C(OQCL-C5
alkyl), -NO2 or -A-B; A NgCH:GBgRHo—N - SC2NI& , - NHCO-,
-NHCONH-, -CO, -C(O O, -CO\lH-, \CON(/C1- C5 al kyl ) -,
-NH, -(CH2)-, -S- or -C(S)-;-20 Bis -Cl-C10 al kyl,
C?or@fmaﬁhk@ﬁu&auy-a%ceﬁtabwsﬂewemwd monocycl i ¢

heterocycle, - 7- to 10-nenbered bicyclic heterocycle,
- C3-C8 nponocyclic_ cycloal k
19. g kIheefﬁ@t}io‘NZg ’a%kl%@néﬁﬂogliﬁf{“a%/“é’rﬂlcé@z %fbce%ﬁaﬁk?l(s,gﬂ is Tosylate.

-(C1-C5 al kyl) - ( 3- to 7- nenbered nonocyclic

het sgiddint Kiniafydring-aa(e@etiire amount of
20. ?%%g% b&bfc%#%y1)§a%§ o)e!} 6ﬁ%nyl %(NH)NHZ each
temotolmndm prqwaﬂnamnemarbmmzzrlnqt§canc@@r@l} 52, Qf@(mwlon

I S,unsubstituted or substituted with one or nore of
theregf- (01 -C5 alkyl), -halo, -hydroxy, -NC2, -ON, -NZ1Z2,

-ni trogen-contai ning-3- to 7-nenbered
21.  The method of claim 3, further comprising administering an effective amount of

temozolomide, procarbazine, dacarbazine, irinotecan, Interleukin-2, or a combination

thereof.

22. The method of claim 4, further comprising administering an effective amount of

temozolomide, procarbazine, dacarbazine, irinotecan, Interleukin-2, or a combination

thereof.
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-118 WO 2005/ 082368 PCT/ US2005/ 006243 nonocyclic
heterocycle, -d-GCo alkyl, -C2-C o alkenyl, -C2-CIO
wabkbosrogeies - aryl , -benzyl, -C(OOH -d-C5 PCT/US2005/006243
al kylene-C(O O (G -C5 alkyl) or -Cl-C5
al kyl ene-0C(O - (C -GC5 alkyl); R2, R3, R4, R7, R8, R9
23, an ( Bg{tﬁp'cBﬁ@H%ﬂ%%H%k cmlazyﬁﬂi&ﬁle Bf terfoablomidéadr oxy,

C o al kyl, -hal o-substituted
pharﬁiheéISglah]ky hocept@BleGiehicleadricarmigr, andey affective @mﬁ%% picempound

cycl oal kyl amn t

or plmnp?q:eutm@éb}c&epty %lé(s@} g %ﬁor&ourﬁ%khal%ﬂmsg th%%%ra% ag;[)
al kyl), -NO2 or -A-B; Zi and Z2 are independently -H
or -Cl-C o alkyl, whifeh isfsunsubstituted or

substituted with one jor nojle of -halo, -OH or

-N(Z3) (Z4), whéeke ™ ndependently, -H or
-G -C5 alkyl, whic ituted or substituted
with one or nore 1§ y or -NH2; or N,
Z3 and Z4 are t@ : ) a nitrogen-
containing-3- to 7-nenbered (¢ _heterocycle; or

form a
nmonocyclic

N, Zi and Z2 are taken togeth
ni trogen-contai ning-3- to 7-ne
heterocycle; and n is an integey gi ng fromO0-5. 24.
A conposition conprising an ef facti vefamunt of
tenozol om de, a 15 pharnacol ogi cal ly acceptabl e
vehicle or carrier, and an @jfective anmount of a
conmpound or pharmaceutically acceptable salt of a
%%&B | RBepidtle S0 dedeaf,(11): RL O RRs 2 NR7
ora%ﬁi Qu&@l\le 0 I;tR9 (I'l) or a pharmaceutically
wheaginept abl e salt thereof, 20 wherein: R6 is -H or

IS -hydrogen -halo, -G -G o alkyl,
- hﬁ‘sﬁxﬁ‘%"f% ed C-C5 alkyl, -C2-ClO
R is -H or -C1-Cs alkyl;
X is -C(O)-, -CH,~, -CH(halo)-, -CH(OH)-(CHy),-, -CH(OH), -CH(-aryl)-, -O-,
_NH-, -S-, -CH(NR1Ry2)- or -N(SO,Y)-, wherein Y is -OH, -NH or ~(C;-Cs alkyD)-(-3-

to 7-membered monocyclic heterocycle);

R;; and Ry, are independently -hydrogen or -C;-Cyo alkyl, or N, Ry; and Ry are
taken together to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle;

R; is -hydrogen, -halo, -C;-Cyo alkyl, -halo-substituted C;-Cs alkyl, -C2-Cio
alkenyl, -C3-Cs monocyclic cycloalkyl, -aryl, -NHo, -amino-substituted C;-Cs alkyl,
-C(0)OH, -C(0)O(C;-Cs alkyl), -NO; or -A-B;

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

B is -C1-Cyo alkyl, -C,-Cyp alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -aryl, -NZ;Zs,
-(C;-Cs alkylene)-NZ1,Z,, -amino-substituted C;-Cs alkyl, —(C;-Cs alkyl)-(-3- to 7-
membered monocyclic heterocycle), -H,NC(O)-substituted aryl, -C(O)OH,
-C(0)0-(C;1-Cs alkyl), -C(O)O-phenyl or -C(NH)NH,, each of which, other than -NZi1Z,,
-C(O)OH, or -C(NH)NH,, is unsubstituted or substituted with one or more of -0-(C41-Cs
alkyl), -halo, -hydroxy, -NO,, -CN, -NZ1Z,, -nitrogen-containing-3- to 7-membered
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al kenyl , -C3-C8 nonocyclic cycloal kyl, -aryl, -NH2,
-am no-substituted G -C5 alkyl, -C(OOH -C(OQUC-C5
walboslop2368 NO2 or -A -B'; - 119 WD 2005/ 082368PCT/US2005/006243
PCT/ US2005/ 006243 A" is -S2-, -S2NH, -NHCO ,
-NHCONH-, -CO, -C(O O, -CONH, -CO\(Cl-C5 alkyl)-
monble\lgcl'liahg eé?%)gle % 850 a:llgl -k; 4C1§3allde§y1 (éz-@lo%ll?},nlﬂ/'—aryl -benzyl

nyl, ered monocycl’i ¢
*C((b')@f‘? r-QE-BC%'&kyleneYC(O)O) QCQ-(ﬂgaaihﬁD ed- (bu-@ydky]cnd:‘rél(ﬁﬂddgicﬂa alkyl);
- C3- C8 nonocyclic cl oal k ar am no
sulket Re.Jt4eB7.@s. B aggd Ryg are 1r¥i@i tiy Wflso _g(eng—ha{o -hydroxy,

-O- (@%ﬁdcbsf? @@I i arsfb%{lﬁfé@@@ls alk 05;?;2-060, alkgréyl -C5-Cs
y

morckllc)gyctodlis), OanﬂleNﬁz, @mn%ﬂl@ﬁtuted:@r RAC(@OHRS,

‘C(ggwa]wgylg %’éﬂg@o? @ﬁ;‘)l et lkyl | nato.
- haj Oanﬁ%%%}é ﬁlHEﬁéiildQﬂ}@{ &l JEMLClo 1, Ghitctad skieybstitutéBelC8

rmnocyc I'c cycloal kyl", - am no- substltut ed

subgtitated wathkorie, or -m;(re)))f]-halol eOH)(/g(l @)\T@d@ hgrg¢p ynd Zy are

indépgéq%q&c_]ﬁ m&yl WIQ ﬁ]bsuﬁ‘st%&e@dﬁ%?%ed with one or more
of -hrﬁ& Q}loﬁjyoxy oENH;, or MO a6d ZCareathkan thgetheNbHform @irggenS-
is -Cl1-Cl10 al kyl, -C2-C fl kcel%l , W‘g {goether
con%img‘ﬁet%ﬂ-mm%mpéoodé]ﬂ"ehﬁﬁﬁ?ewée ar 1\?, 11394 1o e lnE ©§
| het -k
to forgj?gfr:utlro%(:&%o n‘ﬁ{él?,e o{-ﬁémﬁ%&_ tlo 79%%%%?&2& Kald

moneRHel iheghehegiag Yoned-5. - HZNC(O) - substituted aryl,
-C(O OH, C(O)O(CI C5 alkyl), -C(O O phenyl or

-Nz172; and Z1 and .Z2 ar |nde end 1 C10
24. 3] k@lcomﬂﬁﬁlélﬁn F%W’H%‘B%%’PF aﬁ}oung?ﬁ)tg%{‘m% Hf) 81Ejid\/\il th one

or phaﬁnmutlca]bmsthrtabsl@l selt oﬁ mcé@pq»;nﬂ hawing thy %P@
-hal o, -hydroxy or -NH2; or N, Z3 and Z4 are taken
together to forma nmtrogemy containing-3- to
7- menber ed nonocyclif heterlpcycle; or N, Z1 and Z2 are
t aken togethﬁr to f trog containing-3- to
7- menber ed nofids 25. A conposition
conprising an eff ' a
phar macol ogi cal
an effective anpun

dn

or a pharmaceutically acceptable salt thereof,
wherein:

Rs is -H or C;-Cs alkyl;

R; is -hydrogen, -halo, -C;-Cyo alkyl, -halo-substituted C;-Cs alkyl, -Co-Cyo
alkenyl, -C3-Cg monocyclic cycloalkyl, -aryl, -NHp, -amino-substituted C;-Cs alkyl,
-C(0)OH, -C(0)O(C;-Cs alkyl), -NO; or -A’-B’;
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X Ra R9 -120 WD 2005/ 082368 PCT/ US2005/006243 (111)
or a pharmaceutically acceptable salt thereof,

woehers@szses X is -CH2- or -0-; 5 R2 and R3 are PCT/US2005/006243
i ndependent |y -hydrogen, -halo, -halo-substituted
C1C5alkyl - hydroxy, -O(d-C5 alkyl), -d-C5

N}_g@l C@I@IQ‘CO Gl .
C? 8?@1(231 I ky R8 and R9C@z§r@()ee CORH
_coN(ujleggﬁutgant |-WH-hy@Hapeis- or -C(ﬂ)—B Ais -S2-, -SO2NH

or -NHCO-; 10 B
7 Ré e Aot G TRy g o] B fmofeybile heterocycle, -
7 o e

subsumwtt cgqcs alklyl;,t—l(CuCe dlkgi)-E% tal @ﬁmberswgw&hef%w&le)

—Hzmge%w%te%@d a5, GO TR RS CRAR LG (BYO-phenyl or -NZIZs
tlecggm Ry, @aRb and'RWéIﬂdE%ﬁrﬂén@y lgdngenx mabd thrdxy,
or - hydroxy-substit n
0-(C5-CBlalleyhl zlh@Ca« Sy Gty S “or L Retle?
t
morgey s IOk Aty il i pie b Ut 39‘%‘3”% are
g O o s K A o |
ne
- hy?;%ﬁ@zors pNH-, -BYH ﬁgﬁﬁﬁéﬁ § akgﬁé @o)ge?ﬁo)ro
OO NG L S %mﬁg’“ g %ﬁ%jzrz'e e taken
t °®ﬁ§lﬂ1—%@ afkot, nC&(B@alhenyﬂ,ogem Towmbierfdigomecyekic > heterocycle, -
nmber e
7 @ 3 arerheig! BRI AR by Bisfopfeic cAafRBSi, oC-Cs
alkﬂzf‘ 2l ogiald HhoRSGRRE ﬁ&b@cyaéu cﬂg«o(ropmbsmmted aayld

eCtIVG anount a conpoun 0 naceutlcally

r
—C(@%ﬁpt@@)@ -EaHEs dkyly émiﬁﬂh@r% auT r%l%zh%m{ ornula (1V):
Z1 §n]a3£z are 1ndepend%ngy -H or -C;-Cyp alkyl, which is unsubstituted or

substituted with one or more of -halo, -OH or -N(Z3)(Zs), where 73 and Z4 are
independently, -H or -C1-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHp; or N, Z5 and Z, are taken together to form a nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Zy and Z, are taken together

to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle.

25. A composition comprising an effective amount of temozolomide, a
pharmacologically acceptable vehicle or carrier, and an effective amount of a compound

or pharmaceutically acceptable salt of a compound having the formula (III):
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25 (IV) or a pharmaceutically acceptable salt

thereof, -121 WO 2005/082368 PCT/ US2005/ 006243
woehers@szses R13 and R16 are hydrogen; one of thep8LAS20068/006243

R15 groups is -NHC(O) - (CH2)ri Nzi Z2, and the ot her

group is - hydrogen; 5 Z1 and Z2 are independently -H

or -d-C10 alkyl, which is msubstituted or

substituted with one or m)ge of -halo, -OH or

Ofabg%%‘%&ifé@yté\@%iﬁgé%aﬁ%rgo are independently, -H or

( I'S ‘unsubstituted or substituted
wheWdid:n one or nore of -halo, -hydroxy or -NH2; or N, Z3
and Z4 are taken together to forma nitrogen-
conrf Bi-Rthyo30-t 0 7- menber ed nmonocyclic heterocycle; or

i églﬂ&?@ agénipaép%nhahgp.hﬁ@%ggﬁr}gﬁ%la,O-hfazb-mmm&d_cl-cs alkyl,

gen-c arni ng- . ered nonocyclic

_hy(grgiﬁ erqyj;lce_;;gll?ﬂ)J -CpCi slkgh -NOLeg8i, r@@@ﬁzg-é/(ﬂiﬂﬁa -@C(0)-C1-Cs
: composi tion conprising an effective amunt of

alkY&)Pbc(%(deg‘Ehé,S allyl phar macol ogi cal Iy accept abl e vehicl e

or al hirlare R ARely 8SHiosen afOAUB; of a conmpound 15
or ﬁ;har maceut | g%l 'y a}fzglé’pt\aggl e salt of a conpound
haA isg-SOae -$OsNllt ar (NHCORL RS R2 NR6 R7 R3 X Ra R4

R o RO ) .0 argaceuti cal

o, e AT P AR IR or 71
10-mEthbéred %i%é hefetoSyclé &dch.of whith is unitistiaita) er, substituted with one

- CH(OH) - yri , -CHOH), -CH(-aryl)-, -0-,, =N
or mcge of -I@H(qusyhgtgpted&l—cmigjg\a}mpow ityted %11(237 all@—B- to 7-
merh{)\g_r%d g{onbéy%%i'c %\gte%c%/we? -73%0 10-membered bicyclic heterocycle, each
unsubstituted or substituted with -C;-Ch alkyl or -hydroxy-substituted C-Cs alkyl; and

7, and Z, are independently hydrogen or -C;-Cs alkyl, which is unsubstituted or

substituted with one or more of -hydroxy or -N(Z3)(Z4), where Z3 and Z,4 are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -hydroxy or -NHy; or N, Z3 and Zy are taken together to form a nitrogen-containing-3-
to 7-membered monocyclic heterocycle; or N, Z; and 7, are taken together to form a

nitrogen-containing-3- to 7-membered monocyclic heterocycle.

26. A composition comprising an effective amount of temozolomide, a
pharmacologically acceptable vehicle or carrier, and an effective amount of a compound

or pharmaceutically acceptable salt of a compound having the formula (IV):

(o]
NH
Ris
‘O Ria
R{s Ris
Iv)

or a pharmaceutically acceptable salt thereof,
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to 7-menbered nonocyclic heterocycle); 25 Rl11 and R12
are i ndependently -hydrogen or -C-C o al kyl, or N,
webdosamzBeR1l2 are taken together to forma PCT/US2005/006243
nitrogen-containi ng-3- to 7-nmenbered nonocyclic
heterocycle; -122 WO 2005/ 082368 PCT/ US2005/ 006243
whelr?% I's -hydrogen, -halo, -d-Co al kyl,

81 o-substituted C-C5 al kyl, -C2-Cl O al kenyl, -C3-C8

nnnp@ymiR%zmyhyhagayl -aryl, -NH2, -anino-substituted

“n 053?2 Aok s@Rw ISWC&QC%J&P% %%ﬁ“d tﬁ%hgf group is —

0 dmgeg))o -OONH-, 5 -CON(CL-C5 alkyl)-, -NH, -(CH2)-
Y O(S)-; Bis -a-To alkyl, -C2-Co al kenyl
- 3- thand“z-zmmfnlnde];eaddmtbo&yoﬂ iQ-CGerbyboylgtlels unsrybstlttged or

subéi';éq”ﬁ Aty e o g of s BH S RO h ZARERENST,
indé ngslllpéf it L@?ﬁk whirehak Kﬂiwbstttﬁ@]i desulsstikyted withdne oo more
ered monocyclic heterocycl )

of -hmmm)oxs ob ¥ Hs; e & Zarayd Z, arg teaHogather. tofeyoe piioses-

Con%ﬂlﬁég“ : f?aﬁne;@f%gle an &%ﬁtgy&%%&?@ﬂﬁ .%@Cﬂﬂken together

to feHhS Hlﬁﬁlﬁdéﬁic%taﬁﬁng‘i&bﬁaﬂ ~in¢hrderedi mdsnanydlmetmcm@fand
al kyl), -hal o - hydroxy, -NO2, -CN, -Nz1Z2,
-nunrs@@enteé@rt@%gmgﬁgnso to 7-menbered nonocyclic
het erocycl e, -Cl1-Cl10 al kyl, -C2-Cl10 al kenyl, -C2-C10
al kynyl, -aryl, -benzyl, -C(OOH -Cl-C5

27. Z: K : erﬂn%o%&?%%r n{% m%ar? ﬁé’{ gv %51109 % %gcaﬂl%fzmeh% RS,

phaRBaciekitly Rceptable eeiaa]dem t:hmer tayldrangﬁiactlvdmmnnt of a compound

- hydr ox al ClO | k

or pman@ﬁegé%ﬁét %a@m@lﬁﬁd@k %‘F(@H’Oﬂﬂ éé‘”é%gh %’Pﬁ‘%‘ﬁ‘;ﬂp
-C3-C8 nonocyclic cycloal kyl, -aryl, -NH2,
-am no-substituted d »C5 aIyI, -C(O)()—L -C(OQC1-GC5
al kyl), -0OC(O (Cl-C5 g -NO2 or -A-B; Z1 and Z2
are i ndependent Fa A~ 0/5? kyl, which is
unsubstituted or t|tuted with one or nore of
-hal o, -OH or -N(Z3]
i ndependent |y, )
unsubstituted or substitute Wi t/ 3 gmore of
-hal o, -hydroxy or -NA2; or XN 4fare taken
together to forma nitrogen- com /fng-3- to
7- menber ed nonocyclic heterocycl ¢; N, ZI and Z2 are
taken together to forma nitroggn-corfkaining-3- to
7- menber ed nonocyclic heterocycle; and 25 n is an
integer ranging fromO-5. -%§3 WO 2005/ 082368
PCT/ US2005/ 006243

or a pharmaceutically acceptable salt thereof,

wherein:

Rsis O,NHor S;

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

X is -C(0)-, -CH,-, -CH(halo)-, -CH(OH)-(CHy)y-, -CH(OH), -CH(-aryD)-, -O-,
-NH-, -S-, -CH(NR;R12)- or -N(SO,Y)-, wherein Y is -OH, -NH; or —(C;-Cs alkyl)-(-3-
to 7-membered monocyclic heterocycle);

R;; and Ry, are independently -hydrogen or -C1-Cio alkyl, or N, Ry; and Ry are

taken together to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle;
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28. A conposition conprising an effective amount of

procarbazine, a pharmacol ogically acceptable vehicle
wonomsaseieer, and an effective amount of a conpeamnas2ms/006243

pharmaceutically acceptable salt of a conpound havi ng

the formula (I1): RIORE R N Rf R3BR8 R4 ORLO

Rﬂ ?S {hlthOg\l\{l‘l ﬁalBh@1 1% %lﬁyﬂ Cﬁiﬂb}éu?ﬁfég@& @EJ-GFS ad lt -Cz—Cm
alkeni‘ly@ﬁ@@ﬂloned“}&ho pyclmkﬂl{aryil Ry, -ammowubst}égtedtc‘ut‘é@alkyl

a I C3-C8
RO G %s%kycfil Ve b A A S

a' kyi s'-sg@ @H@M{ky@», -ENOD-QICONH-B' ;
1S - _ CNHOONH-, -CO, -C(O O,
—CONL‘Q\IH—S alkyl)GGN(fCl (Cslzht +8,r|0)r -C(S)NH- -( CH2) -S- or

7%%{ Z}g f‘%ﬁ]o %ycﬂo allﬁe&y % oCt)(/)grélg&%e%gK@(S%lc%clic%ietérgcycle -

7- to-$0- %ﬁhﬁf&%@y&ﬁcqieteeods@ker@cagh@noe@e ecloatkgcyaryli NZiZs,

cycl oal kyl, -Taryl am no- bstit
(Cl-‘CfBlkﬂsn@)rN% Yo (axam0ta’§bgt?tw§fg“ef%a|ﬁl%ﬁ SQS? i@ﬁ(ﬁkﬁ 4 0 7-

merfgr g Bopesesis el P LR Lkl CABT!
-C(@ﬁ) ~(®LCs Bﬁayl)F@C@)@ ﬁﬁbﬁylacrreC(NHmHamnh bf/whiwindqbtbgrethan -Nzlzz,

d -
-c(@)quﬁ; or.ﬂﬁ ONE vaﬁhsgétegioral 5%1%11 withose s iogp L G(Cr-Cs

NQ&Y
alkyl)am G, gé@ ??’t N ‘N&Z%k?ahﬁwgen c@ﬁt‘ﬁnmg—%7 &nerf})ered
mor&lclyMﬁc) heterQE(d},(- Cll—%alkylkyﬂlz)(llo-alm ng—A‘.l(Bal yoyls aryj;cﬁ)enzyl

_C(o@@) @:rcs QE%Q-C(W@S Ak -fjjo-cs AADOC(Q)-(Cro G alleyD;
or R2 Ry, 3, RS qu;id ® a@hffd@pendéﬁﬂycﬁﬁiragé(e rhdlo, -hiroxy
7- red monocyclic heterocycl e,
-O- (Cl-Cs alkyl), -C;-Co alkyl, -halo-substituted C1-Cs alkyl -Cy-Cho, alkenyl, -C3-Cg
monocyclic cycloalkyl, -aryl, -NHp, -amino-substituted C;-Cs alkyl, -C(O)OH,
-C(0)O(C;-Cs alkyl), -OC(O)(C1-Cs alkyl), -NO; or -A-B;

74 and Z, are independently -H or -C;-Cio alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where 75 and Z4 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 nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Zs and Z, are taken together

to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle; and

n is an integer ranging from 0-5.
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25 7- to 10-nenbered bicyclic heterocycle, -C3-C8
nmonocyclic cycloal kyl, -aryl, -(CL-C5 - 124 WO
waQ0Bs/0888868 PCT/ US2005/ 006243 al kyl ) - (- 3- t OPCT/US2005/006243

7- menber ed nonocyclic heterocycle),

-H2NC( O) - substituted aryl, -C(OOH -C(OO(CLl-C5

al 1Adin rédarloazthe/2 ar e

n‘g epeﬁgﬂ%lg&ﬁ}hﬁﬂé, hnd%fahglg I k Itaﬁ\%l chis d
pharmmmkgs&al Tyuiceeptable vehiblstor carrietl 2 £A CHREINGATRYIE b} compoun

-hal o, -OH or -N(Z3
or pharmfsé%?@chyepta 6‘%‘{ Zfézld‘%"’?f’g?@ ghﬁ?ecﬁé?@aqlﬁ'
unsubstituted or substituted with one or nore of
-hal o, -hydroxy or RfNH2; & N, Z3 and Z4 are taken
together to forma hi corng ai ning-3- to
7- menber ed ocy;k »or N, Z1 and Z2 are
[ nogen containing-3- to
295 A conposition
of pro arba2|ne a 10
dhi cl e for carrier, and

7- menber ed nonog
conprising an ef

acceptabl e salt of Benul a

(111): 0 R NH RB:X RB
phar maceutical ly accepta '
Xis -CH2- or -0-; R2 and R3 are pendent | y
- hydrogen, -halo, -halo-substit ﬁ? al kyl ,
-hydroxy, -O (O -C5 alkyl), -cfies al ky NO2, - NH2,
-CONH2, -C(OOH, -0OC(O-d - alkyl or -C(O O C1-C5
al kyl; 20 R8 and RO are indﬁendently - hydr ogen or
-A-B;, Ais -S2-, -S2NH or -NHCO-; Bis -d-C5

oraqughmmumﬂmWZwCQQﬂﬂQ8ﬂﬁﬁﬁﬁﬁ%ered nDnocycllc
heterocycle or -7- to 10-nenbered bicyclic

w E111%“flerocycle each of which is unsubstituted or

égbgﬁﬁﬁﬁhm@iﬂfﬁges Ortn?rf of -hydroxy-substituted
25 ri5ess i g?b @k u Cfl.ébs%lte% (I;}fb% 8H<§I, -£2¢,

alkéln?/i,qegj%% %&o@&&}’&éﬁcfbahﬁﬁ,eﬁﬁ@)im}ﬁ; -a@d@sdsubstituted C;-Cs alkyl,
_C(O)OH, -C(0)O(C;-Cs alkyl), -NO; or -A’-B’;

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

B’ is -C;-Cqo alkyl, -C2-Cyo alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -aryl, -amino-
substituted C;-Cs alkyl, —(C;-Cs alkyl)-(-3- to 7-membered monocyclic heterocycle),
“H,NC(O)-substituted aryl, -C(O)OH, -C(0)0-(C;-Cs alkyl), -C(0)O-phenyl or -NZiZ5;

R», R3, R4, Ry, Rs, Ro and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(C1-Cs alkyl), -C1-Cio alkyl, ‘halo-substituted C;-Cs alkyl, -C2-Cio alkenyl, -C3-Cg
monocyclic cycloalkyl, -aryl, -NHa, -amino-substituted C;-Cs alkyl, -C(O)OH,
-C(0)O(C;-Cs alkyl), -OC(0)(C1-Cs alkyl), -NO, or -A-B;

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

B is -C1-Cyo alkyl, -C,-Cyo alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -aryl, —(Ci-Cs
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unsubstituted or substituted wth - -Co al kyl or

- hydr oxy-substituted CL-C5 al kyl; and -125 WO
waQ0Gs/0888868 PCT/ US2005/ 006243 Z1 and Z2 are PCT/US2005/006243

i ndependent|y hydrogen or -Cl1-C8 al kyl, which is

unsubstituted or substituted with one or nore of

s SR g ARG e RGIGED, PR Angied
-C(ObU)HJ bstm}m((epcgalkwbﬂ(oompeﬂnyh qrhNamé end more  of

dr 0X agﬁr@ |1t1q1€‘<p§ or rTHa‘?Zrﬁ ngld(ggﬂgylt lfthr}g sl g%t%er& dr

subs?gﬂ&f %de’ll flo Blfefn%feo&fy Gh1S; - oN-NE) @Y W@Etﬂ@rﬂa&&lﬂe

orma nitrogen-containing-3- t

1nde§cﬂ&ﬁﬂ¢,r-éﬁon’rﬁh@)aditylm]meh & woylbdtisuted ot sqhs@@mgloxg;ﬂ@ PR§;0r more

ff f
t?ai%?ﬁ%p?g%%@qa 197 S o prEn oy R ARE Epicdaeny

com%ﬁn -et‘gw ¥EmBBRH RorRky&icariamesyit; oo N, ZhandiEg etetthical tbgether
ta

l'e salt of a conmpound havi ng t he fornfla (1V):

to f&nmmmmmm -330 7(membered MOPREYHELEIFOTS

acceptable salt thereof, wherein: R13 and R16 are

hyd en; .15 one_ of t e
PeDoige ipsfing At BT b SURRLL®, o
phaﬁﬁ%ﬂ%@ﬁll 4icep %lezi’eh&tﬂe of cateipe nokdan effective @mougy of gompound

mhlch |s unsubstituted subst it ut h one
or pbarrmmplélqaﬂy apegpipble alf 2 CORI@?SB“% baping aa‘? @g @!ﬁ d z4

are independently, -H or -Cl1-C5 al kyl, which is
unsubstituted or substituted with one or nore 20 of
-hal o, -hydroxy or -NH2; N, Z3 and Z4 are taken
together to forfe j confaining-3- to
7- menber ed nonocyc ; or N, ZI and Z2 are
taken together to ogen-containing-S- to
7-menber ed nonog e, _and n is an integer
rangi ng from 0-5. { 2007 08368
PCT/ US2005/ 006243 31. A compes{ti onjconprisi ng an
ef fective anmount of dacarbazi ne\_a_gpharnmacol ogi cally
acceptabl e vehicle or carrier, and an effective anount
of a conpound Ro

(I1x)

or a pharmaceutically acceptable salt thereof,
wherein:

X is -CHj- or -O-;

R, and Rj are independently -hydrogen, -halo, -halo-substituted C;-Cs alkyl,
~hydroxy, -O-(C1-Cs alkyl), -C;-Cs alkyl, -NO», -NH,, -CONH,, -C(O)OH, -OC(0)-C1-Cs
alkyl or -C(0)O-C;-Cs alkyl;

Rg and Ry are independently -hydrogen or -A-B;

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

B is -C;1-Cs alkyl, -NZ;Z,, -3- to 7-membered monocyclic heterocycle, or -7- to
10-membered bicyclic heterocycle, each of which is unsubstituted or substituted with one
or more of -hydroxy-substituted C;-Cs alkyl, -amino-substituted C;-Cs alkyl, -3- to 7-
membered monocyclic heterocycle, or -7- to 10-membered bicyclic heterocycle, each

unsubstituted or substituted with -C;-Cjo alkyl or -hydroxy-substituted C;-Cs alkyl; and
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or pharmaceutically acceptable salt of a conpound

having the formula (1): R R R2Z R R R3 XR3 Rqg
we&i2e0sR82368 (1) or a pharmaceutically accept abl eCTais2005/006243

thereof, wherein: R5is O, NHor S; R6is -Hor

-C1-C5 alkyl: 10 X is -C(Q-, -CH2-, -CH(hal0)-
Adbstituted
4 et g ] 5 s
substititted With-oaEdr fidreadichlydroky & -N(Zﬂ(zaﬁe Wér%ca}‘%l iC

indegeacey F b A RIS B SMiysd Witk 888 more
of ﬁ?’%% gg—f’ 50N arfdl 2. 26 Bikek SiHefed tcﬂ@)ﬂ&-a ﬂlﬁogen containing-3-

nDnocycllc eterocycle; 15 S
to 7 =rhc)¢dlbe:vg@mone¢}aho hete@tydlepolNKZ and ZpAre tag(glb tagethet tyform a

a-C5 alk I
nitegparga e 3: o fmenegis molgry B IRe e et e’ s
alkyl, -C(QOH -C(OQCL-C5 alkyl), -N2 or -A-B; A
S S ENprisingd\NCEH ectivelaioht-of pr&@rhazing( ©) O,
30.! Cé\lgglpos%a\l( C1L rgén al kyl E;CU:V - NH- ) effprd—g,) az I@(S ) or d
phar@{c8)ogicadly aprepsablayehiel Op pacier, angen eifertiye Ryt of acorppoun

er e Q(meyrber ed
or r%ﬁrawwt&ﬂﬂz?%ﬁ%% 4ot ot Raving fre fg%ﬁo& Kyl ,

-aryl, -NzZ1Z2, (Cl C5 al kfjl ene) - Nz1, 72,
_ani no- substituted Cl-C5 al | | , -(C1-C5 al kyl)-(-3- to
7- menbered nonocycli Syiel e),
- H2NC( O) - substi t ut e
al kyl), -C(O O pheny
ot her than -Nz1z2, 2
unsubstituted or substituted S
-O(Cl-C5  alkyl), -halo, -hyd<€ , -CN, -Nz1z2,
-nitrogen-contai ning-3- to 7-nment 127 WO
2005/ 082368 PCT/ US2005/ 006243

7,00 O (Cl- C5
sach of V\:hl ch,

Ris Ris
av)
or a pharmaceutically acceptable salt thereof,
wherein:
Ri3 and Ry¢ are hydrogen;

one of the Ry4 and Rys5 groups is -NHC(O)-(CHz)n-Nzlzzz, and the other group is —
hydrogen;

7, and Z, are independently -H or -C4-Cyo alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where 73 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 nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, 7, and Z, are taken together
to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle; and

n is an integer ranging from 0-5.
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nonocyclic heterocycle, -G -Co alkyl, -C2-Co

al kenyl, -C2-C o al kynyl, -aryl, -benzyl, -C(O OH,
woChes@82zaB kyl ene-C(O O (G -C5 al kyl) or - Cl- C5PCT/US2005/006243

al kyl ene-0C(O) - (A -C5 alkyl); R2, R3, R4, R7, R8, RO

and R o are independently -hydrogen, -halo, -hydroxy,

L R et g SR ikoun g R ArERE VT

phamﬁy@lb giahlty hccepablel vehicNH&, carrdarj angl gudffdctive tmdu@lbf @sompound

o pgmASaicl sl AT AR L et 1 -

or -C-Co alkyl, which is unsubstituted or
substituted with onewor nmiwre of -halo, -OH or
-N(Z3) (Z4), where Z3 and Y4 are i ndependently, -H or

-Cl1-C5 al kyl, s,t/IF‘Put ed or substituted
with one or nore | . -hydroxy or -NH2; or N,
Z3 and Z4 are takg dether] to forfm a nitrogen-

cont ai ni ng- 3- . l'ic heterocycle; or
N, Zi and Z2 are taken t oget he forma
nitrogen-containi ng-s;3- to mohocycl i c
heterocycle; and n is an integg angi ng fromO0-5. 32.
A conposition conprising an eff/fectiye anmount of
dacar bazi ne, a 15 pharnacol ogigf:al | y fccept abl e vehicl e
or carrier, and an effective amount of a conmpound or
phar maceutl cal ly acceptablg)salt of a conpound having
the formula (11): RL O R22N~IR7 RR8 3 R4 RO
#%11 Iy acceptable salt
Orapq%enra(%%lilﬁcaﬂga ere{%ﬁ%}é&gb?ﬁ? -Hor G-C5 alkyl; Rl is
wherenhtydrogen -haI o, -G-Co alkyl, -halo- subst i t ut ed

a is: -C2-C o al kenyl, -C3-C8 nonocyclic
9 0 2aryl, -NH2, -am no-substituted Cl-C5

a'ﬁ%ﬁLHor%@gﬂkﬂ' O QC-C alkyl), -NO&2 or -A-B;
X is -C(O)-, -CH,-, -CH(halo)-, -CH(OH)~(CHz)y-, -CH(OH), -CH(- aryl)-, -O-,
-NH-, -S-, -CH(NR{R12)- or -N(SO,Y)-, wherein Y is -OH, -NH; or —~(C;-Cs alkyl)-(-3-

to 7-membered monocyclic heterocycle);

Ri: and Ry, are independently -hydrogen or -C1-Cro alkyl, or N, Ry and Ry; are
taken together to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle;

R; is -hydrogen, -halo, -C;-Cyo alkyl, -halo-substituted C;-Cs alkyl, -Cr-Cyo
alkenyl, -C3-Cg monocyclic cycloalkyl, -aryl, -NHa, -amino-substituted C;-Cs alkyl,
-C(O)OH, -C(0)O(C;4-C;s alkyl), -NO; or -A-B;

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

B is -C{-Cg alkyl, -Co-Cjp alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -aryl, -NZ1Z3,
~(C1-Cs alkylene)-NZ;,Z,, -amino-substituted C;-Cs alkyl, —(C;-Cs alkyl)-(-3- to 7-
membered monocyclic heterocycle), -H,NC(O)-substituted aryl, -C(O)OH,
-C(0)0-(C;-Cs alkyl), -C(0)O-phenyl or ~-C(NH)NHp, each of which, other than -NZqZ5,
-C(O)OH, or -C(NH)NHy,, is unsubstituted or substituted with one or more of -O-(C1-Cs
alkyl), -halo, -hydroxy, -NO,, -CN, -NZ;Z,, -nitrogen-containing-3- to 7-membered

- 127 -



10

15

20

WD 2005/ 082368 PCT/ US2005/ 006243 A is -SO2-,
-S2NH-, -NHCO-, -NHCONH-, -CO, -C(O O, -CONH,

WOCWN(R136&€5 al kyl )-, -NH, -(CH2)-, -S- or -C(Br1T/UsB05/006243
is -Cl-Co alkyl, -C2-do alkenyl -3- to 7-nmenbered
nonocyclic heterocycle - 7- to 10 menber ed bicyclic

monogin? c%%ge%cﬁf cle, C?luggo Cfﬂ%’_l: %@1 ﬁlkeﬂ{ﬁ' -‘%L@%salkynzf Yaryl, -benzyl

ORI Cotheilore0 (G iR oribHe) (S G0 3o i aniyny

2l Ryl e, RicRoys. Bty Rioche IngBHOMIIIT iy iogety o cigsy:
-0- @ @%i'kx;y}ﬁ -cbt‘(% &Hg[lﬁﬁﬁ%hﬁﬁfedfmd@ﬂl%?} -eha,@alkenyl, -C-Cs
monoh?dl&-cs/ubﬁlhyﬂ ua@u NleGazlmlll%ylletlt‘t@Ci € all%nﬂo)@lézs C8

O e OB B AR N B R k5
%9}13 %) a@nﬁéﬂf%’d&W Q- Gu’j\a&yl Avliich isSBubstituted or

O -
substiBitel) ®1t;h one@OMMre of taly; EQH@ Q(@@Q th%-:& %n%are s
1ndepeﬂgﬁ%§r b];& o%gggﬁ%ﬂ%ﬁlg elér(%llés’ugft%tegjog sﬁil)sjﬁ%ﬁ&ll with %g? tg@ more
of -RAI6 Y- ﬁ!yal@xga oF EXNHSYEIN ,z3ang:8rermmnmg¢ther to;foltrmamkydg,en-

- - -C5 15 al kyl - 3-
contaggng;gictq 'Z,—nw@@t@fnggagp@ycl)m 15;{6 éﬁ&t 1taﬂg%@ are S?}(en together
o o SRR S RPN 3

al kyis,anvhiegér rasging Sobs@-5t ut ed or  substituted W|th one
or nore of -halo, -OH or -N(ZS)(Z4) where Z3 and Z4
are i ndependentl S

32.  ncbisemPOHLER COnPEBEEh FHeaye APnRL Rt liBl 5 o

phanlﬂéé ?]gmzh}ﬁﬂdfc@ taBle velEld or @hrridr, add aﬁ@ﬁe&ﬂveadmombﬁm compound

oget her to forma nitrogen- containing- E

or pnannmewjlmnwycde salt ofct eoepopaf davige the 02111‘112%1)22 ar e
taken together to forma nitrogen- contalnlng 3- to
7-menber ed nonocycl i, het erpcycle. 33. A conposition
conprising an effectjve amgunt of dacarbazine, a
pharnacologiﬁally accept abl hjiRd e or carrier, and
an effective am d 25 or

phar maceutically conpound havi ng
the forrmula (I11)

an

or a pharmaceutically acceptable salt thereof,
wherein:

Rg is -H or C;-Cs alkyl;

R; is -hydrogen, -halo, -C;-Cyo alkyl, -halo-substituted C;-Cs alkyl, -C2-Cio
alkenyl, -C3-Cg monocyclic cycloalkyl, -aryl, -NHa, -amino-substituted C;-Cs alkyl,
-C(0)OH, -C(0)O(C;-Cs alkyl), -NO; or -A’-B’;
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WO 2005/ 082368 PCT/ US2005/ 006243 (I11) or a

pharmaceutical |y acceptable salt thereof, wherein: X
wO2005@83680r -0-; 5 R2 and R3 are independent | pCT/US2005/006243

- hydrogen, -halo, -halo-substituted Cl1-C5 al kyl,

u-hydroxy, -O (C1-C5 alkyl), -C1-C5 al kyl, -NO2, -NH2,

k or
aI &SILS %@2 %%{are mdependenﬁ )d(ayd?ogen _on@juAICS

-CON(G-CsRy])-, MR NEH ¥, -SNCOKS)-10 B is -C1-C5 al kyl
-Nz1z2, -3- to7rrenberedrmoc clic er
756 CemaliterGaC Bibyayh oo aPEEERD P peRioeycle,
7- thA0 G eriBert PR UBENR tg;al@g oﬁleéfc%wy&manm -ai91, -amino-
substﬁﬁleﬁ@ﬁ@bﬁkylt H@(ﬁeCﬁlkﬂE(-él- toyT- mer@erqdananoqygh@b‘@tg@cycle)

RO B LIk SRR e
51088 7 A s o

-O- ectkszk alk\xxhl €h-Cp alkybubapistbstisecd €1 1i Catted al)&eflﬂ dricCs
moporIE e RSP i SV cﬁ%és%ﬁé”ffmd% Roraird. W”éﬁ e
-C(wét@étzg M%&Ed-cstt(@(@lsu émmdmztdr _AHB; Of nDre
or N Z3 and Z4 are t et&g
t o Aos PS@:-mSsz@i}n NBaPai Nﬂ%og -t §7- (Fé @F&‘g? )O-,
Z2

o G Y S0 Bl s R oS o ~

7- B e(cleglormnﬂcmm:l@ atkehylr e yo Vanerﬁﬂcre@mn@yyélpﬁlpﬁfpcyde -

conprising an effective a 2
7. @H&w?@bfrﬁéub&mcw et Sle Craoacasy SRR, Ay CrCs
oG} GG ¥ B R Wncbel® h%%Wﬁ%S.‘ﬁQQgﬁ?*‘?%?ﬁﬁf“? ‘??lv') !

-C@))NH FU,‘(DRHCrRiﬁlk}?H)S-CZQ)@’rWPnY@T - sieRdceutical ly

accept abl e sal
Z? c? Zs areain eptepl en% -Hor &?—%10 alkyl, which is unsubstituted or

substituted with one or more of -halo, -OH or -N(Z3)(Zs), where Z3 and Z4 are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHp; or N, Z3 and Z, are taken together to form a nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z1 and 7, are taken together

to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle.

33. A composition comprising an effective amount of dacarbazine, a
pharmacologically acceptable vehicle or carrier, and an effective amount of a compound

or pharmaceutically acceptable salt of a compound having the formula (I1I):
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WD 2005/ 082368 PCT/ US2005/ 006243 wherein: R13 and R16
are hydrogen; one of the R14 and R15 groups is
wobiB(0R)368 CH2) N NZ1Z2, and the other group i s PCT/US2005/006243
hydrogen; 5 Z1 and Z2 are independently -H or -Cl1-Cl10
al kyl, which is unsubstituted or substituted with one
or nore of -halo, -OH or -NIB3)(Z4), where Z3 and Z4
are independently, -H or -Cl1-C5 al kyl, which is
or aptsminatdutiohlbdaceptabloslt theked, Wi th one or nore of
-hal o, -hydroxy or -NH2; or N, Z3 and Z4 are taken
Whetgat her to form a nitrogen- containing-3- to
7- mgnperagd gopacyclic heterocycle; or N, Z1 and Z2 are
t aken togéether 10 to forma nitrogen-containing-3- to
7- niésrivet Bglaneondepyndeindy Riegdrogay diabo, -hald-substitstedl;-Cs alkyl,

iy T O o a8 e N R OV B i -Ci-Cs

alkAGEeot@ @3(%@']1@5}1? or carrier, and an effective anount
%f agt(:omodn or' pharmaceutically acceptable salt of

a c® gaandepgndenty Floydrogen qrI-A-BR1L RS R2 R6 R7 R3

R . 5 ' a pharmaceutically

agcép%{{gso(l;}%’ 'gg}zwﬁ'%éélggp@g\her gi nN R5is 0, NHor S;

20 BGs i-cHryl, -]2700 32k Y memberdd mbh&dyclic hé\tbl%'cycle, or -7- to

-CH%han).-, SCHOH)-(CH2)ri , -CH(OH), -CH(-aryl) -, )
10-mgm, eredrqlpychc get,emcm@quxpgfgyhlc]@) is urm(ﬂg@gqty or substitgieq with one

[ San . 1) - {-3- 7- e,
or e o oy MR ahndrlo 6P B ot Sy e 97
membgreld ageocprlic-teterédyoleabkya- to 00-niemiidd wiostlislidted6® cled @ach

h to f itrogen-containing-3- to
unst gsﬁl%}sé Sggltq%g{?@;@'ﬁ? ;:Cnllhétogl:llgfé )9’% rlgz’droxy—substituged Ci-Cs alkyl; and

Z; and Z, are independently hydrogen or -C;-Cg alkyl, which is unsubstituted or
substituted with one or more of -hydroxy or -N(Z3)(Z4), where Zs and Z are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -hydroxy or -NHp; or N, Z3 and Z, are taken together to form a nitrogen-containing-3-
to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together to form a

nitrogen-containing-3- to 7-membered monocyclic heterocycle.

34. A composition comprising an effective amount of dacarbazine, a
pharmacologically acceptable vehicle or carrier, and an effective amount of a compound

or pharmaceutically acceptable salt of a compound having the formula (IV):

O
NH
Ria
Ris Ris
av)

or a pharmaceutically acceptable salt thereof,
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Rl is -hydrogen, -halo, -d-C10 al kyl,

-hal o-substituted C1-C5 al kyl, -C2-Clo - 131 WO
waQ0wE/888868 PCT/ US2005/ 006243  al kenyl , - C3- CBCT/US2005/006243

nonocyclic cycloal kyl, -aryl, -NH2, -am no-substituted

Cl-C5 alkyl, -COOH -C(OQCl-C5 alkyl), -NO2 or
whermB; Ais -SQ2-, -S2NH, -NHCO, -NHCO\IH—, - CO,

-C(O O, -CONH, CO\l(ClCSaIkyI) -NH, -(CH2)-,

-s-Rorand@@symhyérosen,s ‘Cl-do alkyl, -C2-dlo al kenyl,

AY { /. .
SRR FRABSHN RBLRTRRI D% e s mowps -
hyd@cygzelnpal kyI -aryl -Nz1z2, -(Cl-C5 al kyI ene) NZl ZZ
-amno subst i t ut ed Cl-C5 alkyl, -(Cl-C5 3/% (t
frernsedacare insiepersieniie-Hher o oEycalby; wiiieh I utsubstitated or

g sy 00 S HOP 4EE

1nde:pelndenﬂ}h af or NZ1Z2 alkyl) wh@(h())s Ghlsubstitutdd dddpdiiduted svith one or more

of H %ydlg%{%tozijg{z,) or%’f% id W{aﬁ;%?o%%ﬁ%w%@ aolfitr(&&ezz’
con’[aﬁhltn 00807 SRAMIREY ngnc?bych@ hztefﬂ%%’l@r &N Zﬁnﬁﬁ%@ré €aken together
hetefocycl e, -Cl-Cl10 C10 al kenyl, ~-

to fatrky.myﬂrqgenmo;ata,mm@éﬂzy’l meml:@(e@) mphocyclic hﬁerocycle and

al k lene- &‘(ﬂ)@mé f 5kyI ) or -Cl1-C5
al k Lo & ]€§1 kyl): R2, R3, R4, R7, R8, RO
and Rl o are independently -hydrogen, -halo, -hydroxy,

35.15 AQoldpbsiGon abiptizing a@kff@:tﬁfeédnk(}dnt of imbecan) hgfhatmimeibgically
Cl-GC5 al kyl, -C2-C10, alkenyl, -C3-C8 nonocyclic .
acceptablg yekigle or AT, an.d[qp@ffectéyﬁ :ﬁgolg{g pgglcp@pg%p _;@Imaceuucally

oo BRI L) SO

or Cl G o al kyl, whi ch i's unsubstituted or
substituted with one -hal o, -OH or

-N(Z3) (z4), vvherHe Z3 3 are go i ndependently, -H
or -Cl1-C5 al kyl, " Wwhi pstituted or substituted
Wi th one or nore ydr oxy . or -NH2; or N, Z3
and Z4 are taken tgog ; |trogen-

cont ai ni ng- 3- t@s i c heterocycle; or
N, Z1 and Z2 are taken ‘ Nor my.a

het erocycle; and n is an integer enQi ng fromO-5. -

conposition conprising an effeckbve andunt of

irinotecan, a pharnmacol ogically acceptable vehicle or

carrier, and an effective afbunt of a conpound or

pharmaceutically acceptable salt of a conmpound having
or & plerfacentically 4dcpptable salt thereof,

wherein:

R51s O, NH or S;

Rg is -H or -C;-Cs alkyl.

X is -C(O)-, -CH,-, -CH(halo)-, -CH(OH)-(CHz),-, -CH(OH), -CH(-aryl)-, -O-,
-NH-, -S-, -CH(NR;R;,)- or -N(SO,Y)-, wherein Y is -OH, -NH, or —«(C;-Cs alkyl)-(-3-
to 7-membered monocyclic heterocycle);

Ry1 and Ry, are independently -hydrogen or -Ci-Cyp alkyl, or N, Ry and Ry, are
taken together to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle;

R; is -hydrogen, -halo, -C;-Cjp alkyl, -halo-substituted C;-Cs alkyl, -C,-C1o
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RLORR6 2NR/ R3/\ RB RAORIORY 5 (Il) or a

phar maceutically acceptable salt thereof, wherein: R6
woO200sH82368Cl - C5 al kyl ; Rl i s -hydrogen, -hal o, pPeTIUSEDB/006243

al kyl, -halo-substituted Cl-C5 alkyl, -C2-Clo 10

al kenyl, -C3-C8 nonocyclic cycloal kyl, -aryl, -NH2,
alkenghi-6ip-Cs uinsiot yalicegclohikeh aiykyNHg, Y- aiixsuﬂﬁctwcgi&u@

| : Sm2-, -SO2NH, - NHCO
‘C<8$€%@40)8%c§5 alk@éojﬁ@z - L - CON(C1- C5' al kyl ) -
-N ic - S- 3 _
M is SR 0,NHS N@Icocgl_@ir#ep oM rmnocéi(ﬁ AN,

-C2-C o al’kenyl, ’-3-"t
-CONCerGalkyle, -NH15(CH2)1*, eS-18-—-¢Sber ed bi cycl ic

i e AT R —

7- té ‘PO - RRSER&T lﬁ@%rdmrlféfe}‘&}icfé t@}%% ﬁfb)ﬁ@é}%hc C%Cloalk& agl -NZ,Z,,

NC(O) -substituted aryl,

-(CJaCkyhkylene)eﬂb) (2} pﬁempksubstltutaZIZZES aRyl, F(’Ql (Rdalkﬂ)’( -3R8y 7-

mer@er%cp i}ocycﬁe}%f:l ndée%leg ﬁ%@b) %ﬁ)d u %@JCBOH

-C(@)”@J(OT-GJSI Bﬂdyl)E l@(@ﬁofﬂheﬁﬁ G- lsmHRNﬁg dad® oftvkRAYbther than 397, 7,,
i c cycloal kyl, -ary

20 nonocyc
-COOXHL - S%M&)Nﬁg,tlé ﬁnmbsfwteél qwubstm@e@)w@h one Of @yorx 0fl-@6Ci-Cs
155 RN 50 s e
mono@ﬁcﬂ)dhe,teroe}@(ﬂ\lkl?;-C1m3(lﬂcz®loaﬂl&e)ab/]), E:ICZ-CNF&IkyIry;I}HZryé, -bénzyl,
Cl.- -C2- ., -3- to
-C<<3>QETC.=§5§ r%oﬁ%ﬁﬁt?c%@& (ﬁe%@?%&l) OF &C1-Cs alkyleneQ((0)-(C-Cs alkyl);
10- e c
B og}o%ﬁ L e RF 5ﬁ&R@I%@ irfa%y&ld%nﬂ C@rd% HoRIRY HyldFoxy,
(%QSLMDSIIOW@B}’I -halo- substltuted C1 Cs alkyl -Cr-Cyo, alkenyl, -Cs-Cs
monocyclic cycloalkyl, -aryl, -NHj, -amino-substituted C;-Cs alkyl, -C(O)OH,
-C(0)O(Cy-Cs alkyl), -OC(O)(C;-Cs alkyl), -NO, or -A-B;
Z; and 7, are independently -H or -C;-Cy alkyl, which is unsubstituted or

O

substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z4 are
independently, -H or -C;-C;s alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHp; or N, Z3 and Z, are taken together to form a nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together
to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle; and

n is an integer ranging from 0-5.
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al kyl)-(-3- to 7-nmenbered nonocyclic heterocycle),

-H2NC( O) -substituted aryl, -C(OOCH -C(OO(G-GC5
wal2bosl0p2368 C( O) O phenyl or -NzZ1Z2i and Z1 and ZBC&US2005/006243

i ndependently -Hor -C-Co alkyl, which is

unsubstituted or substituted with one or nore of

hal ) m;aer
36I o dé‘xgcgrr]n x ﬁttfb‘h,cohlfp;é_ i o%n%%ﬂ o ff ﬁn&?ﬁt Iﬁ)ﬁc%eaﬁharmacologlcally
acogpiablesvehicle excanriers ansisan dffdcmde a&mt)trntmﬁ ] oompm)ndaor pfarmaceutically

-halp, -hydroxy or. -NH2; or. N .Z nd Z4 are taken
accfgﬁbférf@f}t °¥8 CF’H%I’HV%‘} hvingshe rﬁgm@%?]&!fm ng-3- to

7- menber ed nonocyclic heterocycle; or N, Z1 and Z2 are

taken together to f trogen-containing-3- to

7- menber ed nonocycl i 37. A conposition

conprising am,effec nt ofR4rinotecan, a

phar macol ogi cal vehicle or carrier,

and an effective an

pharmaceutical ly accep able salt of a éonpound havi ng

the formul a %@

or a pharmac tlcaII‘ accep

wherein: Xis -CH2- pr -0-;

i ndependent |y - hydr ogen,

Cl-C5 al kyl, -hydroxy, -4

al kyl, -NO2, -NH2, -CONHZ,

al kyl or -C(O O Cl1-C5 al kyl;

i ndependently -hydrogen or

or -NHCO; Bis -Cl1-C5 alky -NZlZZ -3-to

7- menber ed nonocyclic heter@g}cle or -7- to

10- menbered bicyclic heterocycle, each of which is
or yphaypecsuticaltyl agsepighlsselt theread, wi t h one  or nore of
Whﬁ%*gsoxy substituted Cl1-C5 al kyl, -am no-substituted

al kyl, -3- to 7 25 nenbered nonocyclic
hetExon&thCrﬂga&i} to 10- menbered bicyclic

" cRef ﬁwﬁmaﬁh% ns@?ﬁ@h bégPﬁH{’%ﬁg'é%ﬂﬁ“ 1%9:“ z%?m
alkedy}4-C3-Cg monocyclic cycloalkyl, -aryl, -NH,, -amino-substituted C;-Cs alkyl,
-C(0O)OH, -C(0)O(Cy-Cs alkyl), -NO, or -A’-B’;

A’ is -SO;~, -SO,NH-, -NHCO-, -NHCONH-, -CO-, -C(0)O-, -CONH-,
-CON(C;-Cs alkyl)-, -NH-, -(CHy)-, -S- or -C(S)-;
B’ is -C;-Cyp alkyl, -C,-Cyg alkenyl, -3- to 7-membered monocyclic heterocycle, -

7- to 10-membered bicyclic heterocycle, -Cs-Cg monocyclic cycloalkyl, -aryl, -amino-
substituted C;-Cs alkyl, —(C;-Cs alkyl)-(-3- to 7-membered monocyclic heterocycle),
-HoNC(O)-substituted aryl, -C(O)OH, -C(0O)O-(C;-Cs alkyl), -C(O)O-phenyl or ~-NZ;Z,;

R2, R3, R4, Ry, Rg, Rg and Ry are independently -hydrogen, -halo, -hydroxy,
-O-(C1-Cs alkyl), ~C;-Cyp alkyl, ~-halo-substituted C;-Cs alkyl, -C»-Cjq alkenyl, -C3-Cg
monocyclic cycloalkyl, -aryl, -NH,, -amino-substituted C;-Cs alkyl, -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(O)-, -C(0)O-,
-CONH-, -CON(C;-Cs alkyl)-, -NH-, ~-CH,-, -S- or -C(S)-;

B is -C;-Cyp alkyl, -C,-C; alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -aryl, —(C;-Cs
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WO 2005/ 082368 PCT/ US2005/ 006243 Z1 and Z2 are
i ndependently hydrogen or -Cl1-C8 al kyl, which is
wonsesseicgut ed or  substituted with one or nor eCOMUS2005/006243
-hydroxy or -N(Z3)(Z4), where Z3 and Z4 are
i ndependently, -H or -Cl1-C5 al kyl, which is
alkylh§3btt 7 menseret meuwytlic tteeydle )l -BMNCE)-substitutedfaryl,

O OB G QRS & s o e e 20
NOMBCME 7. Card HRp QA - H 8 -N-C 4 higdwKieh @sﬁ?hsh@é%ﬁﬁted or

toget her to forma nitrogen-containi ng- 3-

SUbS’Utﬁ@d‘G@ﬁE@mﬁmn@‘? of Hialthe O oo NES(ZAsVhexe Z@ ﬁp@ i elicon
inc GRABCA, 2aCs E SBR M Ew Bhleol G R By o r more

of -Bilo ehiyeixiy\e -SHD! LtﬁtN ozt3 add 7 AROtREh Wgetlﬁbﬁtrormﬁﬁ lzltmﬁr?@éehy
acceptable salt of a conﬁound having the formul a

contpinigg-3- o1 4-mepgbered mongeycli¢ hgterogycle; @%r%élﬁzuaé%aﬁw ogether
to (908 8 Bl BRstnih 55 B meHEleR Honoc i, Bofide 2 ©

-NFKXC» (CH2)n Nz1Z2, and the other group is -
37. hy dh egmppsididn amdpﬂﬂngameﬁfmlﬁ/p andant dfyirinbtecan, ahaBhawologically
scoffyatfe vellle o Gaftst SHn 5F eCEASI RS P & GHEPEIBET e ppentically
acc&lifvle SAFSPLESRPSIN havidgWe fophufaxTAhKY! . Which is
unsubstituted or substituted wth one or nore 20 of
-hal o, -hydroxy or -NHZ; or N, Z3 and Z4 are taken
together to forma nltroge containing-3- to
7-menber ed nmonogyclic heterocyclg; or N, Z1 and Z2 are
t aken toget her negen- cont ai ni ng-3- to
7-nenbered nonocycl ; and n is an integer
rangi ng from 0O-5. )05/ 082368
PCT/ US2005/ 00624 .
effective anount of Interle kin

oQ conpri sing an
: Re .

phar macol ogi cal | y accept abl & vor carrier, and

an effective anount of a conpound

Re
iy
or a pharmaceutically acceptable salt thereof,
wherein:
X is -CHs- or -O-;

R, and Rj3 are independently -hydrogen, -halo, -halo-substituted C;-Cs alkyl,
-hydroxy, -O-(C1-Cs alkyl), -C;-Cs alkyl, -NO,, -NH,, -CONH,, -C(O)OH, -OC(0)-C;-Cs
alkyl or -C(O)O-C;-Cs alkyl;

Rs and Ry are independently -hydrogen or -A-B;

A is -SO»-, -SO,NH- or -NHCO-;

B is -C;-Cs alkyl, -NZ;Z,, -3- to 7-membered monocyclic heterocycle, or -7- to
10-membered bicyclic heterocycle, each of which is unsubstituted or substituted with one
or more of -hydroxy-substituted C;-Cs alkyl, -amino-substituted C;-Cs alkyl, -3- to 7-
membered monocyclic heterocycle, or -7- to 10-membered bicyclic heterocycle, each

unsubstituted or substituted with -C;-Cy alkyl or -hydroxy-substituted C;-Cs alkyl; and

134 -



10

15

20

or pharmaceutically acceptable salt of a conpound
having the formula (1): RLRS R2ZR6 | R7T R3 X R8
we40d3i082d3¢g 5 (1) or a pharmaceutical |l y accept abirassabn06243
thereof, wherein: R is O, NHor S; R6 is -H or
-CI C5 alkyl; 10 Xis -C(O-, -CH2-, -CH(halo)-
dfzgﬁe)irnﬂe end&l‘t!(}/cﬂ'}‘)drogﬁjd(r =@[-k hiyl, vidrich 1S'u|ﬂbhbst1tuted or
-5- él N(S -, wherein Yis -OH
subgjted i (omnwlcae lefy thydyoxg-or t (Zs)%hﬁ@w&jzmxdo@wm c

indBBLEIRARCHEY (I, A S0 3 6 BUGHEH IR s Y R B0 o more

of tin@iedHyesr INHF of N &, iid Z.04€ feken Rdgetier Rgfodm 4 fitrogen-containing-3-
7- menber ed m)nocycl ic heterocycle; 15 Rl is

to 7riperrbryechmonpeyclic hetetacgalg; o My, andi ase ialsa fogethestp form a

_ cyclic
nifpefrotiihe 33 [ T R @ e PP et 1 s
al kyl , C(O)()—| -C(OQC1-C5 alkyl), -NX2 or -A-B;, A
38i s -AS@&npositﬁﬁZMrhprisirlﬁ-mffectiwmmhﬁt of iddtecanCh Ehadmacologically

aciepfabje vehiJo Bt putieican s Hlpaglyp amiowt e ompnegior pRsmapgptically
acdeptIDSN S SRRYuaH hﬁvﬁ&ﬁ%&@ﬁﬁﬂhﬂV}- 7- to 10-nembered
bi'cyclic heterocycle - G nmonocyclic cycloal kyl,
-aryl, -Nz1z2, - (Cl-GC5 al kyjf ene) - NZ1, 72,
-am no-substituted A-C5 alkyl, -(Cl-C5 alkyl)-(-3- to
7- nenbered nonocycl € TR
- H2NC( O) - substi t ut ed
al kyl), -C(O O phen

RO O (C1-C5
ach of whi ch,

ot her than -Nz1Z2, 25 , 1S
unsubstituted or substituted pnr e of

-0 (C1l-C&  alkyl), -halo, > CN, -Nz1z2,
-ni trogen-cont ai ni ng- 3- -136 WO

2005/ 082368 PCT/ US2005/ 006243

Ris Ris
av)
or a pharmaceutically acceptable salt thereof,
wherein:
R;3 and Rj¢ are hydrogen;

one of the Ry4 and Rys groups is -NHC(O)-(CH3)y-NZZ, and the other group is —
hydrogen;

Zy and Z, are independently -H or -C;-C;p 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 -NHj; or N, Z3 and Z, are taken together to form a nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together
to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle; and

n is an integer ranging from 0-5.

-135 -



10

15

20

25

nonocyclic heterocycle, -Cl1-Cl0 al kyl, -C2-C o
al kenyl, -C2-C o al kynyl, -aryl, -benzyl, -C(O OH,
woeChes@82zaB kyl ene-C(O O (A -C5 al kyl) or - Cl- C5PCT/US2005/006243
al kyl ene-0C(O) - (A -C5 alkyl); R2, R3, R4, R7, R8, RO
and R10 are independently -hydrogen, -halo, -hydroxy,
%gamﬁés fi&%é’érhpnmﬁg-argf@ecﬁ'vgMimunthﬁ'lﬂteﬂbhhlﬁhlﬂ, Wt ed
, alkenyl, -C3-C8 5 m)noc%/cl iC
phanya:domgme&lly aceaptatile velNplg or cartiet 6nd am sffeqtiveamaunt eka compound

or pgﬁli@é}c??ﬁcg&w%qpt@b% %%H%%lcé)%g)o%& é%‘%m %e n'élglikpf y -H

or -Cl-Cl10 al kyl, which is unsubstituted or
substituted with one Br norfle of -halo, -CH or

-N(Z3) (Z4), where Z3 @ are |ndependently, -H or
-Cl-C5 al kyl, whis ' g\IVrLFt ed or substituted
with one or nore 1( -hydroxy or -NH2; or N,

Z3 and Z4 are take

cont ai ni ng- 3- tg 2 Q i c heterocycle; or
N, Z1 and Z2 are take orma

to
ni trogen-cont ai ni ng- 3R to 7Xmre m)nd’cycl iC
heterocycle; and n is an integer\tangi ng fromO0-5. 40.
A conposition conprising an effeftive anmount of
Interl eukin-2, a 15 pharnacol ogigal | y Raccept abl e
vehicle or carrier, and an effective anount of a

conmpound or phar maceuti cal I() acceptable salt of a
conpound having the fornmula (I1): RLOR/ RE NR7 R

&Iﬁ%ma&hu@alﬁlﬁbc ablelshi tiRfecd, phar maceutical ly

acceptable salt thereof, 20 wherein: R6 is -H or
wh@einC5 al kyl; Rl is -hydrogen, -halo, -Cl1-Cl10 al kyl,

RS Y S i 0 g e
- a”R@Q—&IJ&SIﬂlt(Cgtﬁﬂylpl- C5 al kyl,

X is -C(O)-, -CH,-, -CH(halo)-, -CH(OH)-(CHa),-, -CH(OH), -CH(-aryl)-, -O-,
-NH-, -S-, -CH(NR1R12)- or -N(SO,Y)-, wherein Y is -OH, -NH, or ~(C;-Cs alkyl)-(-3-
to 7-membered monocyclic heterocycle);

R;; and Ry, are independently -hydrogen or -C1-Cyp alkyl, or N, Ry; and Ry, are
taken together to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle;

R; is -hydrogen, -halo, -C;1-Cyo alkyl, -halo-substituted C;-Cs alkyl, -C»-Cio
alkenyl, -C3-Cg monocyclic cycloalkyl, -aryl, -NHp, -amino-substituted C;-Cs alkyl,
-C(O)OH, -C(0)O(C;-Cs alkyl), -NO, or -A-B;

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

B is -C1-Cyo alkyl, -C»-Cyp alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -Cs-Cs monocyclic cycloalkyl, -aryl, -NZiZ,,
-(C1-Cs alkylene)-NZ;,Z,, -amino-substituted C1-Cs alkyl, ~(C;-Cs alkyl)-(-3- to 7-
membered monocyclic heterocycle), -H,NC(O)-substituted aryl, -C(O)OH,
-C(0)0-(C;-Cs alkyl), -C(O)O-phenyl or -C(N H)NHS,, each of which, other than -NZ;Z,,
-C(O)OH, or -C(NH)NHS,, is unsubstituted or substituted with one or more of -O-(C;-Cs
alkyl), -halo, -hydroxy, -NOa, -CN, -NZZ», -nitrogen-containing-3- to 7-membered
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-C(OOH, -C(OQC1-C alkyl), -NO2 or -A-B; - 137
WD 2005/ 082368 PCT/ US2005/ 006243 A is -S2-,
WO 3ANBR368 - NHCO-, - NHCONH-, -CO-, -C(O O, - COREN/US2005/006243
-CON(C1-C5 al kyl)-, -NH, -(CH)-, -S- or -C(S)-; B
is -Cl-Cl10 al kyl, -C2-C10 al kenyl, -3- to 7-nenbered

mor}'&?&fcyl‘f:eltérﬁ J&% Cgo?écélﬁ lb Cz—?lotaﬁ(eillg)l' f@%@%{zﬁﬁyﬁﬂl CYEH,I-Benzyl,

er ocyc CyCl1C CyCl oa
-C(emmn@f:bssam%em -Q{@)D- i@:rcﬁ alyRr Crcall@&namg@ =(Ca1%%s alkyl);
nenpered nonocycli C e
cRey s vk, o o R g leBpge by ThidrRgess fip: daydrony.
-o-%'-‘d %}kﬁq%@@ Rﬁ&gﬁyﬂale "subs%ﬂé&&fc d?%lkyRSCZJ@&@, aRnyIRAC;-Cs
épendent |y - ydro
mondtyclicoyeloal ki (-aiyl COVER, kaphipo- sul@lﬁ@q@%mqﬁwlkyl -C(O)OH,

cRusoy ey DNy G B O AR Tt ut e

d A/ (G 8¢) _Gbhiah kyhnsubstituted or
a%%n?é&remd@é@d@fﬂy@ot < %aﬁﬂylA I1S : S(ISH stitute
substB@2Niwith erHE@aore olRH@@M-DH o N(Zs) ), WheteZgypnd Zs are

1ndg%19%§t§$ -H og%l HC éfqg\lf‘% éﬂ gpﬁbg%@}eg 6 %g%tﬁwm one%r more

of Kal&eml%f gmpﬁyﬁm ng%ﬁar4&ﬁe}/mkﬁ1 together todoﬂrﬁarnmwned
bi cyclic

eterocycle, -C3-C8 nonacyclic_cycloal k
conimmyg 3-1q @Ine@gberqdo-mgpmc;lc pctgrocy@e%/orr}%f%e%@ﬁ Ya!kén together

CY&ld C kb hitsioggeiay ¥hd
Oﬁéf%??geﬁé?gﬁag %%% gfe ?Q( no:c?() phenyl Silcor
- NZ4 Z24n iatgerZlanging {dn 8% | ndependent ly -H or -Cl1-Cl10
al kyl, which is unsubstituted or substituted with one

or nore of, -halo, .-, Z3) (74 3 d z4

40.5r eA GOROSIEIAR SATIPYSIDE angffe&' F. F&’f mgfh?‘ kEln aan
RUWeBicld dttcadien dnld &@fe@ﬁveﬂﬂh&urﬁ@f aftcompound

phé%%iﬁéélhﬂy %%%g/tﬁgr -NH2; or N, Z3 and Z4 are_t &}Ben
or plogeadeatically dcoeptable shlt phyeompawdibaymethe formup
7- menber ed nonocyclic heterocycle; or N Z1 and Z2 are
taken together to fgrma mtrogen-containing-3- to
7- menber ed nonocycli ¢ heter|pcycle. 41. A conposition

conpri si ng ap effect ve angunt ?Rd nterl eukin-2, a

phar macol ogi ca cle or carrier, and
an effective ano

pharmaceutical ly bl e sallt of a Fonpound havi ng
the formula (110 _K
R3

an

or a pharmaceutically acceptable salt thereof,
wherein:

Rg is -H or C;-Cs alkyl;

R, is -hydrogen, -halo, -C;-Cyo alkyl, -halo-substituted C;-Cs alkyl, -C2-Cio
alkenyl, -C3-Cs monocyclic cycloalkyl, -aryl, -NHo, -amino-substituted C;-Cs alkyl,
-C(0)OH, -C(0)O(C;-Cs alkyl), -NO; or -A’-B’;
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RO - 138 WD 2005/082368 PCT/ US2005/006243 (111) or

a pharmaceutically acceptable salt thereof, wherein:
wé206/088362- or -0-; 5 R2 and R3 are i ndependenPly/US2005/006243

- hydrogen, -halo, -halo-substituted Cl1-C5 al kyl,

-hydroxy, -O(ClCSaIkyI) -Cl- G5 al kyl, -NO2, -NH2,

al a Cf%—l KhPo-Civ ﬁ”éom{knoorc@(@ @@SHHCB

are i ndependently - hydrogen or -A-B
-CGN(CS Cﬁﬂkyl) -NER NEEH 9, —SNHGO(S) -10 B is -Cl-C5 al kyl,

R R S TR b bR U et

7- t4hoGHer] ﬁeréﬁ‘ﬁiégéﬁd it BEy K, @&Lbiﬁﬂdn'ébﬁﬂlc\/@llybbamyﬁ -ai§t, -amino-

nore o Xy-substit ut ed
subsnmteddllsﬁ]bdkylt ul@eCCikyds-(-a kg7 —mex@erqcbmvnoqy@% betggpeycle),

BT EG nSendi i ROl v
gm R}, ¥ RQIRy BT, 9 U 1ﬁd’é})‘&hddriﬂltyeﬂydﬁﬂag@5 -ladldx,yhydmmjd,
15 ZI' and z2 are independently dr oge -
04O ol G- Al BB - oot G alERH: e

moffRRE fudhakl e VAL GG b iied (IR0 KA. W))éﬁar e
-cqa))y o blgt?lad—alt(()ag(%sgg mggmmztcg -AAB; or nore
to Adﬁ - 1&92%}5%1}5%9@& N@g@ '25' (f'@ QF&:@?H&%O’

-C RSN herN{Cdrtfe 9.y01{1ﬁ e, N.s 2 -ansh-Z2 are taken

a 20 ni trogen cont aj ni ng-3- to
7- B efﬁﬁdldmkbdpﬁzmm alkenyl; ey Venemlzered\rrwmﬁsélpthﬁ@rpcym -

risin ctive a
7- il meebrdg Rty heiosianre wefmactt i SER A band, FCCs
mkg@ -&3-f16 L %8RB Bi¥noBclid HeRIRSUIRY _HONCpORsutRaaéd argl ly
ceptable salt of a ‘conpound hawg& t he forrrul a (1v):

-C(D)NIH RCED)(R(G;-CRaby)5-AO) Qrplaenyl or -NZiZo; an

7, and Z, are independently -H or -C;-Cyp alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z,4 are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHp; or N, Z3 and Zy are taken together to form a nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together

to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle.

41. A composition comprising an effective amount of Interleukin-2, a
pharmacologically acceptable vehicle or carrier, and an effective amount of a compound

or pharmaceutically acceptable salt of a compound having the formula (III):
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or a pharmaceutically acceptable salt thereof, -139
WD 2005/ 082368 PCT/ US2005/ 006243 wherein: R13 and R16

wanesigzicegen; one of the R14 and RL15 groups i BCT/US2005/006243
-NHC(O) - (CH2),, Nz1Z2, and the other group is -
hydrogen; 5 ZI and Z2 are independently -Hor -Ad-do

aI kyl, which is unsubstit umg substituted with one
nore of -halo, -OH or 3)(Z4), where Z3 and Z4

ndent - 1-C5 al kyl, which is
or alﬁ’h@%@%ﬁ%ﬁ%&“ﬁ?ﬁ%&%@ﬁtﬁ&{: céfg with one or nore of
wherdi@d 0, -hydroxy or -NH2; or N, Z3 and Z4 are taken

together to forma nitrogen- containing-3- to
7 reitb&tedondhocycl i c heterocycle; or N, ZI and Z2 are

[
s SRR RLBR bepeRL A Sk
-hydraksagat(crla(rggamg) f.cmsmm AT, At 60N Ho rC)OAL i-RE(@)-Ci-Cs
vascul ar di sease_other than a cardi ovascul ar di sease,

alk}é@ﬁp@ﬁ@@nﬁl’gdﬁ%kﬂisterl ng to an animal in need thereof,
an ©f £ e dr mg,guqug :‘having the formul a
(1) Jﬁ?ﬁ%@fﬁ% n%hé/@% X 15 Rlo RO (1) or a
phaA ieSest,i- S@IZNH acdﬁHCé}ai e sal t thereof, wherein:

o 3 0, .W_@yl %%4%&130 E}q(eaq)&%@%éﬂé heté%tf gpor -7 o

10—m eﬂﬁﬂ&yohc h&emoyclé“"'each F-whickC(UNRIBsREZ}d osubstituted with one
-N(S wherein"Y Is -

or ey )hs(dr@cy-mstmmlr@eﬂealkﬁ% n@w@ﬁiﬂbstﬁ%t@éﬁbé}ﬁaﬂé‘fjl -3-to7-

membered monocyclic heterocycle, or -7- to 10-membered bicyclic heterocycle, each
unsubstituted or substituted with -C;-Cyo alkyl or -hydroxy-substituted C;-Cs alkyl; and

15 7, and Z, are independently hydrogen or -C;-Cg alkyl, which is unsubstituted or
substituted with one or more of -hydroxy 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 -hydroxy or -NHp; or N, Z3 and Zy are taken together to form a nitrogen-containing-3-
to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together to form a

20  nitrogen-containing-3- to 7-membered monocyclic heterocycle.

42. A composition comprising an effective amount of Interleukin-2, a
pharmacologically acceptable vehicle or carrier, and an effective amount of a compound

or pharmaceutically acceptable salt of a compound having the formula (IV):

O
NH
Rz
‘O Ria
R16 F{15
25 av)

or a pharmaceutically acceptable salt thereof,
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R11 and R12 are independently -hydrogen or -Cl-ClO
al kyl, or N, R11 and R12 are 25 taken together to
wobaoom0a2368t r ogen- cont ai ni ng-3- to 7-nmenbered nmpADARLI05006243
heterocycle; R is -hydrogen, -halo, -C-Clo alkyl,
- hal o-substituted C1-C5 al kyl, -C2-CIO - 140 WO
whadfp/ 082368 PCT/ US2005/ 006243  al kenyl, -C3-C8
m)nocycl ic cycloal kyl, -aryl, -NH2, -am no-substituted

C1-K5 aall Ry} are hy@o@eH, - O(O) OO - C5 al kyl ), NOQ or

: é(%e@pf\ tﬁg%@%% Ris g%ﬁl\lgl’l\@glgﬁo ﬁ’sz)nl\k%kléﬂd er group is —

hyd'r% -C(S)-; 5Bis -Cl-C10 alkyl, -C2-C o al kenyl
7- menber ed nmonocyclic heterocycle - 7-
10 menlezzezde hld@p@identmefﬂer eCyCloslkyl OBhiCH 1wmb§t@uﬁeé or

| I 2,
subSHRtgna e st s Ol o N 2o Nl 2 ha Frde %,
1ndz1?_e|>éﬂ€ﬂ%? L8 Gr DONOS Yk, Syt i@.ru‘ﬁ%lﬁhﬁﬁed or substituted with one or more

-substituted aryl, - %$E C(O O (C1-GC5
of whbloy +h)ydr0x®(®)®fhh@rwl Zamd 2§ togé@éht%fpr% n{fogen-

confajning: ? utrgean 1%1‘6%% ?C}qu?)ngéli‘oc %lebéi(eﬁ"g% N{%“@rzez' aﬁ? taken together
RSt QRS

to fofl?h @@ltréfen-cdnterhihg-3- Rl -enembyell @syocyc i BeteroChtle; 172,
-ni trogen- contalnlng 3- to 7-nenbered nonocyclic

het Bivdyiateger raggingfpm Q1| | - C2- C10 al kenyl, - C2- C10
al kynyl -aryl, -benzyl, -C(OOH -Cl-C5

al k f lar di
43. al Ky rglgtgloagf (t)e f.ug %scﬁ elle s%aé% F\())Zth&%héa(ﬁ% ca’rdll(:gasc& 8ar ggase

coramislﬁg ﬁ)dxmnﬁsternrgetp en dtarmalyn nb@dﬂlglgef; an effagtiye anpeunt 65§,
Cl1-C10 al kyl, -hal o-substituted
COWﬁ?Wé% eﬁgg%%@@) al kenyl, -C3-C8 nonocyclic
cycl oal kyI -aryl, -NH2, -am no-substituted Cl1-C5
al kyl, -Cﬂ)&t 5 al kyl), -OC(O) (C1l-C5
al kyl ), -NO2 or -A-B; |Z1 anfj Z2 are independently -H
or -Cl-C10 al kylPe~yhichyy \ fituted or

substituted with ong -CH or

-N(Z3) (Z4), where Zj Z4 ape 20 i pflependently, -H
or -Cl1-C5 al kyl ,gathi ’ ted or substituted
with one or nore -NH2; or N, Z3
and Z4 are taken togetfaer toX trogen-

cont ai ni ng-3- to 7-nmenbered nonotyckic heterocycle; or
N, Z1 and Z2 are taken together /to frma
nitrogen-containing-3- to 7-nmenggred Hﬁnocycllc
heterocycle; and n is an integer ranging fromO0-5. 25
- 141 WO 2005/ 082368 PCT/ USZIP05/ 006243

or a pharmaceutically acceptable salt thereof,
wherein:

Rsis O,NHor S;

Rg is -H or -C;-Cs alkyl.

X is -C(0)-, -CHp-, -CH(halo)-, -CH(OH)-(CHa),-, -CH(OH), -CH(-aryl)-, -O-,
-NH-, -S-, -CH(NR11R12)- or -N(SO,Y)-, wherein Y is -OH, -NH; or ~(C;-Cs alkyl)-(-3-
to 7-membered monocyclic heterocycle);

R;; and Ry, are independently -hydrogen or -C1-Cio alkyl, or N, Ry; and Ry are
taken together to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle;

R; is -hydrogen, -halo, -C;-Cjo alkyl, -halo-substituted C;-Cs alkyl, -C»-Cio
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44. A nethod for treating a vascul ar di sease ot her
than a cardiovascul ar di sease, conprising
wadoisssieeri ng to an animal in need thereof, aRCT/US2005/006243
effective anount of a conpound having the fornul a
(II) RLORE RRNSI RF RRF 3 RA ORIORY 5 (II)

G AP SBRUA ESLbHGE CEO1 AL Sl LSYBRla oo
-C(ejtaqi{oﬂlc(oﬁifgcc;lélzSi< akm?;l-NeétStalég B;Jbstltlut ed Cl1-C5 aI kyI
al Ken -

b S oS O e NGO e B 5505 SCONH oy
P 05 Ky B A - SO2-,
cm@@@&ﬂ %%Qﬁo Obg(f,’ - O) o, 'S - CONH- |

_ CCB\Ig(llIZé%O allklzy: -0Cr-C1g Akknyl --Gaﬂ—membsredanonc(c@@c heta'ocycle -

1S -
7- ASEEIE v Pt G5ty Mooy ugakgh S NZiZa
-(C bCX{inle‘ﬁeﬁﬁ 779 YRy subsutdd G'P@?&ll(ﬁl' L(Clc(%:bll%ﬁl')l(}d to 7-

m no- substituted O -

membktyﬂ Jrdno8yclic metBrWMrﬁdNﬁé@bethme%w b r@@l@%)

R L A GRRATBA R i 2.

-C(BﬁOﬁn &r RIIBNEL Reppendeaitdd or subyetegerith odeadranore of -O-(C;-Cs
dioxy,  -O (Cl-C5 al k%“ﬁz _Cl- C10 al kyl
alkylhahdostlnfydthvml\@z E@NCEN yinitragep- cgg[@ngqlg(éngﬂ 7-mepabepsd

cli

moferaP o Bege eyt e et -G Ry ke o 5o gy e o

-CEOWH ) >c1-€9@k9bﬁ@t<05oabms)a1kylmwcs aEEyB?neAOCéO)fgmcs alkyl);

(R, ch; Rs, —RZCRIH—R9 ané@«e i léﬁepapﬂanys')—hydr hﬁéﬂghydméy
—O-?él—Cg:gl%)yD, -C4-Cyo alkyl, -halo-substituted C;-Cs alkyl, Cy-Cyo, alkenyl, -Cs-Cs
monocyclic cycloalkyl, -aryl, -NH,, -amino-substituted Ci-Cs alkyl, -C(O)OH,
-C(0)O(C;-Cs alkyl), -OC(O)(C;-Cs alkyl), -NO> or -A-B;

7.1 and Z, are independently -H or -C;-Cyo 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 -NHp; or N, Z3 and Z4 are taken together to form a nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together
to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle; and

n is an integer ranging from 0-5.
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Bis -Cl1-Cl10 al kyl, -C2-C10 al kenyl, -3- to 7-nenbered
nmonocyclic heterocycle, - 25 7- to 10-nenbered
woi20050082368 het er ocycl e, -C3-C8 nonocyclic cycl oatkyis2005/006243
-aryl, -(Cl-C5 - 142 WD 2005/082368 PCT/ US2005/ 006243
al kyl)-(-3- to 7-nmenbered nonocyclic heterocycle),
- - ki |l giseas {calar Gisease,
44. al ’;ﬁg ;8)051 %@%ﬁ%ﬁg@g&r‘ dlsl%l%sleg(zt;@r?g%n %%g))nod%zz are
combfisiapadaenitting td anranii@dl-iCheedthiselof, antaffshtiyeamount of a
unsubstituted or bstituted with one or nore of
comppgpdhavinghg formyla Y- 74) | where 73 and 74 are 5
i ndependently, -H or -Cl1-C5 al kyl, which is
unsubstituted or suBstitut@d with one or nore of
- hal o, -hydroxy or N, Z3 and Z4 are taken
together to F(20rm a A copt’@i ning-3- to
7- menber ed nonosy : ; or N, Z1 and Z2 are
t aken toget her a nitrogen-corH aining-3- to
7- menber ed nonoc) le. 10;45. A nmethod for
treating a vasedla §
car di ovascul®r dise
an animal in need thereof,
conpound havi ng t heRior mul 2
9 (Ill) 15 or a pharrmc%
t hereof, wherein: X is -CH2-
i ndependent |y -hydrogen, -halo
Cl-C5 al kyl, -hydroxy, -O (C1-® al kyl); -C1-C5
al kyl, -NO2, -NH2, -CONH2, -C(OOH, -0OC(O-Cl1-C5 20
al kyl or -C(O O C1-C5 al kyIﬁII)R8 and RO are
i ndependently -hydrogen or -A-B; A is -SO2-, -SO2NH
or mpharNk@Otically dcseptdiile Bt tierapf, - Nz172, -3- to
7-menber ed nonocyclic heterocycle, or -7- to
whetgihenher ed bicyclic heterocycle, each of which is

unsypstH st@dcpsikgiybst i tuted with one
R; is -hydrogen, -halo, -C1-Cyo alkyl, -halo-substituted C1-Cs alkyl, -Co-Cio

alkenyl, -C3-Cg monocyclic cycloalkyl, -aryl, -NHa, -amino-substituted C;-Cs alkyl,
-C(O)OH, -C(0)O(C;-Cs alkyl), -NO, or -A’-B’;

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

B’ is -C;-Cy alkyl, -C»-Cyo alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -aryl, -amino-
substituted C;-Cs alkyl, —(C;-Cs alkyl)-(-3- to 7-membered monocyclic heterocycle),
-H,NC(O)-substituted aryl, -C(0)OH, -C(0)O-(C1-Cs alkyl), -C(O)O-phenyl or -NZ17Zo;

R,, Rs, R4, Ry, Rg, Rg and Ryg are independently -hydrogen, -halo, -hydroxy,
-O~(C1-Cs alkyl), -C;-Cyp alkyl, -halo-substituted C;-Cs alkyl, -C,-C1g alkenyl, -C3-Cg
monocyclic cycloalkyl, -aryl, -NHo, -amino-substituted C;-Cs alkyl, -C(O)OH,
-C(0)O(C1-Cs alkyl), -OC(O)(C;-Cs alkyl), -NO, or -A-B;

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

B is -C;-Cyo alkyl, -C,-Cio alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cs monocyclic cycloalkyl, -aryl, —(C1-Cs
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25 or nore of -hydroxy-substituted Cl1-C5 al kyl,
-am no-substituted C1-C5 alkyl, -3- to 7 nenbered
wounonogzies c het erocycl e, or -7- to 10-nmenber edroOTagedo5006243
het erocycl e, each -143 WD 2005/ 082368
PCT/ US2005/ 006243 unsubstituted or substituted wth
t s@tlﬁité’d/br 1,and
e A e L A o

_C(OWORhO()OHIE 1+ hiklyl)t «H(O)O-pleuistr -NZd awit h one or

|mr)1 {Z: @g{i, g@ Q{qq§gepep3wly%or)cgz g:?lk %%lemﬁﬂlc %ﬂg{lb%ﬁtu%deor
subéﬁh%g@ Hithtdak of nﬁ)‘ie; §IUJH§1*0' LGHQQ N’( 2')‘(252}‘ gvhefe m)z[tﬁl B, 0

roxy or -NH2; N, 4 are taken together
1nddpendetntlm A od -t(hd@eahkﬂowhmh s wg;ugstttmgd pr sehsHiytedywith one or more

of alobPey o RORORR: f epd e e sl Pa g E6tpl FRRgen-

cont?nﬂlfr‘%“@Efoeﬂnﬁﬁﬁ@féﬂ‘ihéribc?@ﬁcﬁlﬁ&&ﬁﬁﬂ'cﬁe oAB, Zﬁ\amiafﬂ;jaté thioan together
treating a vascul ar di Sease other than cardi oyascul ar

to fatins 2 ag@gen-contpining: Frgo ddmeTbeted mMNYCYRICARIIANRY- i n
need thereof, an effective anmount of a having 10 the
formula (1V): ONH R13" R14 R16 15 (1V) or a

phar maceutic acce bl. : b Hi
45. ?Qtlf@ & nlg};\d‘i;asguelﬁr c!llg%aégé#li {Eﬁft a%%rdﬂ%@&ﬁmlseagé
congfrBH&h d'rrﬁnrst'gi"ﬁé @ ar{ &HiRhI in NEH Akredtnah ¢ffietive hmougfradup
ydro and Z2 are independently -H or
compounthaviag |f0rrwﬂaéH Ys unsubstituted or ~substituted
with one or nore of -halo, -OH or -N(Z3)(Z4), where Z3

and Z4 are 20 independentlyy -H or -Cl1-C5 al kyl, which
IS unsubstituted or substitjpted with one or nore of
-hal 0, -hydroxyRay - NRR; of _Z8 and z4 are taken
together to forma 0 qont ai ni ng-3- to

7- menber ed nnnocycl erogdcle or N, Z1 and Z2 are
t aken toget her PeEAT aEAT 0gen-cont ai ning-3- to

7- menber ed nDnocycllc het er § aqd ne IS an integer
rangi ng from 0-5. Re

(1

or a pharmaceutically acceptable salt thereof,
wherein:

X is -CHj5- or -O-;

R, and R are independently -hydrogen, -halo, -halo-substituted C;-Cs alkyl,
-hydroxy, -O-(C;-Cs alkyl), -C;-Cs alkyl, -NOg, -NHz, -CONHj, -C(0)OH, -OC(0)-C1-Cs
alkyl or -C(0)0-C;-Cs alkyl;

Rs and Ry are independently -hydrogen or -A-B;

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

B is -C1-Cs alkyl, -NZ;Z,, -3- to 7-membered monocyclic heterocycle, or -7- to
10-membered bicyclic heterocycle, each of which is unsubstituted or substituted with one
or more of -hydroxy-substituted C;-Cs alkyl, -amino-substituted C;-Cs alkyl, -3- to 7-

membered monocyclic heterocycle, or -7- to 10-membered bicyclic heterocycle, each
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25 - 144 WO 2005/ 082368 PCT/ US2005/ 006243 47. The

met hod of claim43, wherein the vascul ar disease is
woeoispieseal arterial occlusion, thronboangiti BCT/US2005/006243

obliterans, Reynaud's disease and phenonenon,

acrocyanosi s, erythronelalgia venous t hronbosi s,

unsvl?aséltl.ﬁ%(ﬁgr svugwl @ted%ﬁ ;é%%gﬂéé/}f hthfﬂxgzsub%ﬁmﬁgﬂr%g?ﬁ[@ghalkﬁf and
Va%tﬂna%cb!résmaspenldmtnem@b@nah -€Crrailal, wiicle Isumisabstituted or

t hronb t bl it d
subHEiea TEROME O SRTE PEIBGHEY oran el AT AT 2t

1nd%ﬁ%¥18 S 'I-si or Vé‘lr Cfc Qlﬁgl WRlidhSis Sﬂéﬂb S tuER QUBsttht8d Wit one or more
denma he nethod of claim 45,
of mﬁbﬁy or INIIQz,‘oaN; 74 and Zu measkem teggsleritp fienmad nigroger-cantaming-3-

to 781%;%%%!@0 %@oﬁ@mg c ea of gll ?téﬁ%(g 2%‘ are tglé{an%ogetﬁer to form a
n1tr8ééﬁt S PA %l 3‘3't§‘7 Iﬂc?rﬁs’éféd H&h@{%ﬁé hSterdtgtlecose veins,

terioven istula, |ynphedema, or |ipedema. 50.
The nmethod of claim46, wherein the vascul ar di sease
46.i s Peméthodfaalireatings vasculapdispassioger thamcariipuasepley disease,
obliterans, ~—Reynaud's. e tof ah
cori BRI 18 18 pSipht B ARG ol T BREARR Rmoupt of  having

the\fgirmlgggw)vel ns, arteriovenous f| stul a, |ynphedema, or
I'i pederma. 51. A nethod for treating renal failure,
conprising adm nistering tojlan animal in need

t hereof, an effective g of a compound having the
formula (1): RL RS (R2 R NR3 X RB R4 20 R o Ro
(1) or a pharmaceu y accept abl ex,salt thereof,

wher ei n;: R5 is O

Ris Ris
av)
or a pharmaceutically acceptable salt thereof,
wherein:
Ri3 and Ry¢ are hydrogen;

one of the R4 and Rys groups is -NHC(O)-(CHy),-NZ1Z,, and the other group is —
hydrogen;

Z1 and Z, are independently -H or -C1-Cyo alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Zs4), where Z3 and 74 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 nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together
to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle; and

n is an integer ranging from 0-5.
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-145 WD 2005/ 082368 PCT/ US2005/ 006243 R6 is -H or
-Cl-C5 alkyl; Xis -C(O-, -CH2-, -CH(halo)-,
WOCHEOBY36g CH2) N , -CH(OH), -CH(-aryl)-, -0-, P&IFHIS2005/006243
-S-, -CH(NR11R12)- or -N(SQ2Y)-, wherein Y is -CH,
-NH2 or -(Cl1-C5 alkyl)-(-3- to 7-nmenbered nonocyclic
1 NERRGd 9BLipheral arterial
-h;g%grg%@d?rfc}%na& W%%Iiy , V%E&ﬂ%r R11 ang Ri;’)lz are
occligilg nhioageahgtis dolittrans l%eynamd’sgmase(and ahmqmgengn qegoCyanosis,
7- menbered non clic heterocyc
erythmgelleiacy neRp IR RDQsIs, YRIFQse é{%‘B ’talfieﬂf"é%“’&i fl?%‘ yllgl?edema’
orhp%irﬁlo al kenyl , -C3-C8 nonocyclic cycloal kyl, -aryl,
am no- substltuted G -C5 al kyl, C(O)()—|

-C(O Q C1-C5 al kyl NC2 or -A-B; 1OA|s-
5  48. - SGEhhhethed\pGIaim 442\"&1(1@«@&;1 thax@@:ular. digaapes, per@@qp.}_ arterial

occlugon,é%px%q@g1t¥ o%bfean’g\“_k?}i( &%segse and pﬁEnor%n%h acrgc}l'aﬁoms

eryTRARINEal FerldBt Ero@B6dis varicose vbmslﬁ“{amnbmmm dlsmlz;)ly:mlphedema
het er ocycl e, - C3-C8 nonocyclic cycl oal kyl, -aryl,

or lipp®R2, - (Cl-C5 al kyl ene)-NzZ1, Z2, -ami no-substituted
Cl-C5 al kyl, -(C1- C5 aIkyI) (-3- to 7 15 nembered
Tﬁé?%@)ar gyt id ei@l Mterial
19, "R PSPl in RGO St o
10 occ}uﬁoﬁﬂl'ﬁlﬁ*lbﬂbo@gﬂh abtltmnscagyrmuu@rdlsmwmmz@nenmce@))@@nom

or - , unsubstituted.or sub t o0&
ery’r@formja]gw@wen(@s (déom%gs S,a\faﬁlﬂ)3 el%aﬁ.%e’noﬁrhl)}%.{;éofgs&lw_lk%gﬁ ma,
or l%% NZlZZ -ni trogen-contai ning-3- to 7-nenbered

nocyclic heterocycle, -Cl- ClO al kyl , -C2 CI 0

al kenyl, -C2-C10 al kynyl, -ary -benz I Cﬁ%OHal
50. - 01T1@5mathb9|oén1@um6@) @f(ramhsvaﬂlcu&ﬂ 51158%56 l%ﬁef@em et
e- énoR@crddanosis,
OCcﬁ'ﬁHy“RﬁH qg}{&e@gﬁ%f Fié%ll%fdds r%é?ﬁgﬁ}d Igifeg ,OB hydr ox0I89
15 erym%ﬁﬁ%l V@hdﬂé'thnom‘tﬁlrsmlcakdwdms atteioresowssfistelas enphedema,
kyI - C2- C10, al kenyl, -C3-C8 nonocyclic
orlq;ﬂdbmal kyl, -aryl, -NH2, -am no-substituted O -C5
al kyl , C(O)O—L -C(OQC1-C5 alkyl), -OC(O(C1l-C5
al kyI) -NO2 or -A-B; 25 Z1 and Z2 are independently
-Hor -G -C10 al kyl, which is unsubstituted or . . d
51.su bAtmeuhbé dolwaann@mabfaﬂm eomgprisipg péyministgying; to an animal in nee

4 3 and 74 tly, -H or
ther »9@5‘3 éczéwm 2CEMEHS %E{V??%{t gor sg‘g'stitut ed
with one or nore of -halo, -hydroxy or -NH2; or N, Z3
and Z4 are taken togetther tgr forma nltrogen-
containing-3- to 7-ne oeredlnnn clic heterocycle; or
N, Z1 and Z2 aré&® REOGET he to forma
ni t r ogen- cont ai ni ng oeredFyDnocycIic
het erocycl e; and 7

Rg

20 Rio
)
or a pharmaceutically acceptable salt thereof,
wherein:
Rsis O, NH or S;
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nis an integer ranging fromO0-5. - 146 WO
2005/ 082368 PCT/ US2005/ 006243 52. A nethod for
wonestoszags r enal failure, conprising adm ni st er POG/US2008/006243
animal in need thereof, an effective anount of a
conpound havingtheforrrula(ll): RLORR6 2 N | R7
~(I'l') 5 or a pharnmaceutically
acceptabesalt t efeof, wherein: R6is -Hor d-C5

al kX is -RIO)-s-Chhy cCiifbalo)- HEHEOH)-(THL-o-GHGH), -CH(-aryl)-, -O-,

—NHgg %#gﬁgéb%ble gr Sﬁ}y@%ﬁ 5&%‘161‘61%%}[3 CE)IQINFﬁi—Il; grn y C;-Cs alkyl)-(-3-

to 7%&&@&%@%5}&!1@ ﬁeﬁoc%ﬁ' kyl, 10 -C(O CH,
-OoQqC1 -A' B; A is -SO2-,
- SORYHand Rfjlﬂmndepmmhydm@@n or @6@0@1@1 c@@NI-Ru and Ry; are

talﬁegg\l%%eé%gfog{n@? itro g%gzccat%mléll(g%_-ﬁé / -mergberF% mfacg)@%%lc h%ig:rocycle,

nMoNQE Vi€ Lyardpeh ehaly at eC, yallél, %Qloléﬁbﬁf&ﬁtéﬂr@@bﬂﬁ?@l@zcclo
het erocycl e,” - C3-C8 nonocyclic cycl oal kyl , -
alkea, es-Esmonpesclic aydealkyl, esyla i, am(reim@stﬂarqdﬁvc( alkyl,

AR ORI NG A o~ 09 0 (c1- s

al k)A)s,-IglOg(, CS@NHgnMHG(?— -NACZONH-, R2O-,RE(Of&, -EONHRS,
and are_independent |y -hydrogen, -halo,
-CQWGn&cyﬂky cﬁé«%a My -C&=c10 al kyl

- halgoss @b%,tl Ly led(F fo%k&{}f§¥§ to'?%eﬁ%@re@lrﬁ&f&gclicf@erﬁrcle, -

monocyclic ¢yc -NH2, -am no-substi t ut
7- €1 1@GmeatHeydd, ble}@(h@)hadrocgl@le- @@mﬁne@ﬁhabmw?)lkyl, -aryl, -NZ;Z,,

- 8 ey Rz XY dino - N6GieRlea o atkyl, (C1-Cs alky)-(-3- to 7-
membered monocyclic heterocycle), -H,NC(O)-substituted aryl, -C(O)OH,
-C(0)O-(C1-Cs alkyl), -C(O)O-phenyl or -C(NH)NHS,, each of which, other than -NZ,Z,,
-C(O)OH, or -C(NH)NHj,, is unsubstituted or substituted with one or more of -O-(C1-Cs
alkyl), -halo, -hydroxy, -NO,, -CN, -NZ;Z,, -nitrogen-containing-3- to 7-membered
monocyclic heterocycle, -C;-Cyo alkyl, -C,-Cyo alkenyl, -C»-Cyp alkynyl, -aryl, -benzyl,
-C(0)OH, -C;-C; alkylene-C(O)O-(C;-Cs alkyl) or -C;-Cs alkylene-OC(0)-(C1-Cs alkyl);

R, Rs, Ry, Ry, Rs, Ro and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(C1-Cs alkyl), -C;-Cyp alkyl, -halo-substituted C;-Cs alkyl, -C2-Cyo, alkenyl, -C3-Cg
monocyclic cycloalkyl, -aryl, -NHp, -amino-substituted C;-Cs alkyl, -C(O)OH,
-C(0)O(C;-Cs alkyl), -OC(O)(C;-Cs alkyl), -NO; or -A-B;

71 and Z, are independently -H or -C;-Cyg 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 nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together
to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle; and

n is an integer ranging from 0-5.
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Ais -SQ2-, -SA2NH, -NHCO, -NHCONH, -0-, -CO,
-0C(O-, -C(O0O, -CONH, -CON(CL-C5 al kyl)-, -NH,
WOCHE/082368- or -C(S)-; B is -Cl-Cl0 al kyl, -C2PCL@S2005/006243
al kenyl, -3- to 7-nmenbered nonocyclic heterocycle, -
7- to 10-nmenbered bicyclic heterocycle - C3-C8
mon ddinkferiak ky b afindd in need
S L o et
thereblz NEEctiwsniunt bba cempoynd-heaing\is ﬁwm@lmlz)sas h
PCT/ US2005/ 006243 -C(O OH, -C(O O (C1-C5 al kyl),
-C(O O phenyl or - NFLZ2; agd Z1 and Z2 are
i ndependently -H or al kyl, which is
unsubstituteg or d w iRy one or nore of
-hal o, -OH of? s
i ndependently, -
unsubstituted or
- hal 0, -hydroxy ©
together to Rgrm a
7- menber ed nonocycl i G Zlggand Z2 are
t aken toget her ) j ¢ Al ning-3- to
7- menber ed nonocyclic het gfocycl &
treating renal failure, @nprising=admnistering to an
animal in need 10 thereof, an effective anount of a
compound or pharnaceutically acegpt abl e alt of a
conpound having the fornmula (111): 0 RR H N R3 X Ra
RO (1l1l) or a pharmaceutic@l)y acceptable salt
thereof, 15 wherein: Xis -CH2- or -0-; R2 and R3 are -

orié?ﬂﬁﬁﬁ@éiﬁﬁbﬂyacdéyﬁbkgﬁn,ther&ﬁlo - hal o- subst i t ut ed

yl, which is
th one Br nore 5 of

al kyl,” -hydroxy, -O(Cl-C5 al kyl), -C1-C5
whateity| |, - NO2, -NH2, -CONH2, -C(OOH, -OC(O)-Cl-C5
al kg ofr, % :Co alkyl; 20 R8 and R9 are
i ndePdt hae sk Y2 rogen or -A-B; Ais -S2-, -SO2NH

or R\HCBydrogen, -halo -C;-Cyp alkyl, -halo-substituted C;- Cs alkyl, -Co-Cio

alkenyl, -C3-Cg monocyclic cycloalkyl, -aryl, -NH,, -amino-substituted C;-Cs alkyl,
-C(O)OH, -C(0)O(C;-Cs alkyl), -NO, or -A’-B’;

A’ is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -CO-, -C(0)O-, -CONH-,
-CON(C;-Cs5 alkyl)-, -NH-, -(CHy)-, -S- or -C(S)-;

B’ is -C;-Co alkyl, -C,-Co alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -aryl, -amino-
substituted C;-Cs alkyl, —(C;1-Cs alkyl)-(-3- to 7-membered monocyclic heterocycle),
-H,NC(O)-substituted aryl, -C(O)OH, -C(0)O-(C;-Cs alkyl), -C(0)O-phenyl or -NZ1Z5;

R», R, Ry, Ry, Rg, Ro and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(C;-Cs alkyl), -C1~Cio alkyl, -halo-substituted C;-Cs alkyl, -C2-Co alkenyl, -C3-Cg
monocyclic cycloalkyl, -aryl, -NHa, -amino-substituted C;-Cs alkyl, -C(O)OH,
-C(0)O(C;-Cs alkyl), -OC(0)(C;-Cs alkyl), -NO, or -A-B;

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

B is -C;-Cyp alkyl, -C,-Cyp alkenyl, -3- to 7-membered monocyclic heterocycle, -
7- to 10-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -aryl, —(Ci-Cs
alkyl)-(-3- to 7-membered monocyclic heterocycle), -H,NC(O)-substituted aryl,
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Bis -A-C5 al kyl, -Nz1z2, -3- to 7-nenbered

nmonocyclic heterocycle, or -7- to 10-nenbered
woi2e050082368 het er ocycl e, each of which i s unsubspcrusems/ 006243

or substituted with one or nore of

- hydr oxy-substituted C1-C5 al kyl, -am no-substituted
- " - Yeldi €
a0y s AR O R P Mo,

het eficeyidhare mdependantiyudds or 4Gt abkyl.suish istunselbtinited or

-Cl-C.o.al kyl or -hydroxy-substi 1- al kyl ; and
substiga %8 Siiss s e HS NS s s B lairer o
indépdamamgerH by -dyds A8eNwhich-iSknsBstabitedlor sibiti®lited $vith one or more

unsubstituted or substituted with one or nore of

of -haler-bygrosy or NIHZ)qr 24 s apfh&n erezgkerfagatherdpdorm a nitrogen-
' d I - - C1- whi [
oo BITRE ECH e R nb s S i 2o oy ion ot
tofouitls axsogei-coiakingdB- i, 7-A3mbeidd 2o gclictietdtot it her
to forma nitrogen-containing-3- 5 to 7-nenbered
nmonocyclic heterocycle; or N, Z1 and Z2 are taken
together to forma nitrogen-containing-3- to ) )
537- metviratlad fob Herting eral Hailwe opurisingsuministeping ¢@| ap Animg} in need
r
R b A RO B ot S SRR PLABATI T LR B3R
congpound havieg fherforthala(ITV):: 0 NH R13 R14 R16 R15 10 (1V)
or a pharmaceutically acceptable salts thereof,
wherein: R13 and R16 are hydrogen; one of the Rl14 and
R15 groups is -NHC(O - (CH2)1lli Nz1z2, and the other
group is - 15 hyd : alqd ?Hare i ndependently -H
or -A-Co alkyl, whi stituted or
substituted wth ong -hal o, -OH or
-N(Z3) (Z4), where Z£7 i ndependently, -H or

-Cl-C5 al kyl, which is unsu V -o\ substituted
with one or nore of -halo, }hygy ye—mH2; or N, Z3
and Z4 are taken together to for\ trogen 20

containing-3- to 7-nenbered nonocy het erocycl e; or
N, Z1 and Z2 are taken together to fogma
nitrogen-containing-3- to 7-nmenbered nonocyclic
het er ocycl e; and (IID)

or a pharmaceutically acceptable salt thereof,
wherein:

X is -CH,- or -O-;

R, and R3 are independently -hydrogen, -halo, -halo-substituted C;-Cs alkyl,
-hydroxy, -O-(C;-Cs alkyl), -C4-Cs alkyl, -NO,, -NH,, -CONH,, -C(O)OH, -OC(0)-C;-Cs
alkyl or -C(0)O-C;-Cs alkyl;

Rs and Ry are independently -hydrogen or -A-B;

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

B is -C4-Cs alkyl, -NZ;7,, -3- to 7-membered monocyclic heterocycle, or -7- to
10-membered bicyclic heterocycle, each of which is unsubstituted or substituted with one
or more of -hydroxy-substituted C;-Cs alkyl, -amino-substituted C;-Cs alkyl, -3- to 7-
membered monocyclic heterocycle, or -7- to 10-membered bicyclic heterocycle, each

unsubstituted or substituted with -C4-Cjg alkyl or -hydroxy-substituted C;-Cs alkyl; and
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nis an integer ranging fromO0-5. 55. The nethod of

claim5l, wherein the renal failure is chronic renal
wbanlsisesesr acute renal failure. - 149 WO 2006108288806243

PCT/ US2005/ 006243 56. The nethod of claim52, wherein

the renal failure is chronic renal failure or acute

ren [ f [ I e

r enz1 gizlrl%i%dggenﬁgﬁ? IE%e aIOQf gl?—tgﬁga ygrgﬂ}g%f%eﬁsébes%gﬁ ed or
substitited with'fmﬁa)r nidre ofretyldoskyafr -N(4d) @45 hewh 85 aichZz dre

ind RS B0 Sk ST s bl B Rl G i 8 br more
of tiroX36r MZ, ot M), 75 34 9f ard tzﬁ&ﬁrté%‘fl@i% €t ¥ nﬁ%@@@%&hhﬁmg 3-

salt thereof], whérein: and are hydrogen; one
to fmemberRd moanngbfdm&e@trwpk: pBN, KHE(AJ 2 rekken togetiR? to foren a

T R et

unsubstituted or substituted with one or nore of

54 hal & metKdd &Frfor Mafihl(rérbl fmllﬂi\@ fc@n@ﬁsﬁigdldiﬂm@ﬂéﬁng to an animal in
i ndependently, -Hor -d-C5 , Which is

e SigBR AN RLERGIBe a@ebgttqftadta@@gm f?r@fv}ka @¥)nore  of
-hal o, -hydroxy or -NH2; or &, Z3 and Z4 are taken
together to forma nitrogen-|jcontaining-3- to
7- menber ed nonocycl i c_hkg ycle; or N, Z1 and Z2 are
taken together 20 to ‘ ogen-contai ni ng-3- to
7-member ed nonocycl | d j [
i nteger ranging from i co pound or
phar maceutical |l y accept abI e 9
claimb5b9, wherein Rl4 is - NH
R13, R15, and R16 are each hydro

Iv)

or a pharmaceutically acceptable salts thereof,

wherein:

Ri3 and Ry¢ are hydrogen;

one of the Ry4 and Rys groups is -NHC(O)-(CH)y-NZ1Z,, and the other group is —
hydrogen;

Z; and Z, are independently -H or -C;-C;o alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and 7, are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NH,; or N, Z3 and Z are taken together to form a nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together
to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle; and

n is an integer ranging from 0-5.

55. The method of claim 51, wherein the renal failure is chronic renal failure or acute

renal failure.
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- 150 WO 2005/ 082368 PCT/ US2005/ 006243 61. The

conpound or pharnmaceutically acceptable salt of the
woaopmsrsds of cl ai m 59, wherein R15 is - NHC( O p(THRY0065/006243

NZ1Zz2 and R13, R14, and R16 are each hydrogen. 62. The

conmpound or pharnmaceutically acceptable salt of the
56C0MPGeRAktREd 6f Ahith §5, whetR R Bndl fhSurd is chrbic rdil¥® failure or acute

conmpound or pharnaceutically acceptable salt of the
renpdfgdignd of claim59, wherein nis 2. 64. The

conmpound or pharnmaceutically acceptable salt of the

co nd of .claim59, . wherej ' - 8h. . .
e ompgunetiyd B Spthaeur R 1 ol ahordis Sgpi W ftyre or acure
ree0fREeId of claimb59, 10 wherein n is 4. 66. The
compound or pharnmaceutically acceptable salt of the
conpound of claim59, . wherein n i% 5. 67. A )
58¢ onpldsimethed ebekaton 3fhese1p MResieBldgiles is ghrapis dpnah fpilre or acute
reAELil8& or vehicle and an effective anount of a
conmpound or a pharnmaceutically acceptable salt of the
conpound 15 of claim59. 68. A nethod of treating a
5% epek tompaund ofjthe FormmdaiM)si ng adni ni stering to an

animal in need thereof an effective amount of a
conmpound or pharnmaceuti cal |l y||acceptable salt of the
conpound of claimb59. &9. &_nmet hod of cl ai m 68,
wherei n the reperf usy M ury NHs stroke or nyocardi al
20 infarction. 70. A reati pg an

i nfl ammat ory di sease; [ Sjpy adm i nstering to an
animal in need thereof an ef ye—agount of a
compound or pharnaceutically :.»/o\: Salt of the
conmpound of claim59. 71. The nmet\hod of claim 70,
wherein the inflammtory di sease iys=afn i nfl amuatory
25 disease of a joint, a chronic A/ nflagmtory di sease
of the gum an inflanmatory bowel® di sedse, an
inflammatory |ung disease, an @Vl ammatory di sease of
the central nervous - 151 WO 2005/082368

or pohasEensrdlysrdptay salitheregh i nf | ammat ory di sease of

W eIi@m,eye, gram positive shock, gram negative shock,
enor r hagi ¢ shock, anaphyl actic shock, traumatic
sho@ys and Reeabiyd@ganeut i ¢ shock.

one of the Ry4 and R;s groups is -NHC(O)-(CH;),-NZ;Z,, and the other group is —

hydrogen;

Z; and Z, are independently -H or -C;-Cyg alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z,4 are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NH,; or N, Z3 and Z, are taken together to form a nitrogen-
containing-3- to 7-membered monocyclic heterocycle; or N, Z; and Z, are taken together
to form a nitrogen-containing-3- to 7-membered monocyclic heterocycle; and

n is an integer ranging from 0-5.

60.  The compound or pharmaceutically acceptable salt of the compound of claim 59,

wherein Ry4 is -NHC(O)-(CH,),-NZ1Z, and R;3, R;5, and Ry6 are each hydrogen.
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72. A nethod of treating diabetes or a diabetic
conplication, conprising admninstering to an ani nal
wonoos@szies her eof an effective anount of a conpednaseN05506243
pharmaceutically acceptable salt of the conpound of
claimb59. 73. The nethod of claim 72, wherein the
61di aBRkeSmpdudd %ﬂmﬂh&ﬁﬁ&ﬁ@h&&;ﬂtﬂﬂg slt ofihdReiPSund diflaim 59,

A met hod of tr ing an I sChemc condition, conprising
whathin Riinis t-RHG(§)+(6Haa-NZh, nad Rin Rne @dd Rhere ghchalydrogen.
effective anmount of a conmpound or pharnmaceutically

b . j .
e TeeRionRe e e SCIPRRtle sRLE B ptmpdthel o chim 50,

whefeimi@é @r di al i schem a, stable angina, unstable
angi na, stroke, ischem c heart disease, or cerebral
ischema. 76. A nethod of treating a regxygenatio .
63j nj Jibg coewered ApPhaBAsYHeRlly waﬁg@rs a0t gf ﬂ%/%s)mpoum{] of claim 59,
wh%?éﬂ?@i?h.ng adm nistering to an animal in need thereof
an effective anount of a conmpound or pharnmaceutically
acceptable salt of the conpound of claim59. 15 77. A
64met Hthd cofmponedivr plyrRacautinadbracseptlsle asle of thergpmipsimdof claim 59,

adni ni.nsteri ng to an animal in need thereof an
WhefqIR 85 Je ampunt of a conpound or phar maceutical |y
acceptable salt of the conpound of claimb59. - 152

65.  The compound or pharmaceutically acceptable salt of the compound of claim 59,

wherein n is 4.

66.  The compound or pharmaceutically acceptable salt of the compound of claim 59,

wherein n is 5.

67. A composition comprising a physiologically acceptable carrier or vehicle and an
effective amount of a compound or a pharmaceutically acceptable salt of the compound

of claim 59.

68. A method of treating a reperfusion injury, comprising administering to an animal
in need thereof an effective amount of a compound or pharmaceutically acceptable salt of

the compound of claim 59.

69.  The method of claim 68, wherein the reperfusion injury is stroke or myocardial

infarction.

70. A method of treating an inflammatory disease, comprising admininstering to an
animal in need thereof an effective amount of a compound or pharmaceutically acceptable

salt of the compound of claim 59.

71.  The method of claim 70, 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
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system, an inflammatory disease of the eye, gram-positive shock, gram negative shock,

hemorrhagic shock, anaphylactic shock, traumatic shock, or chemotherapeutic shock.

72. A method of treating diabetes or a diabetic complication, comprising
admininstering to an animal in need thereof an effective amount of a compound or

pharmaceutically acceptable salt of the compound of claim 59.
73.  The method of claim 72, wherein the diabetes is type [ diabetes or type II diabetes.

74. A method of treating an ischemic condition, comprising admininstering to an
animal in need thereof an effective amount of a compound or pharmaceutically acceptable

salt of the compound of claim 59.

75. The method of claim 74, wherein the ischemic condition is myocardial ischemia,

stable angina, unstable angina, stroke, ischemic heart disease, or cerebral ischemia.

76. A method of treating a reoxygenation injury resulting from organ transplantation,
comprising administering to an animal in need thereof an effective amount of a

compound or pharmaceutically acceptable salt of the compound of claim 59.

77. A method of treating Parkinson’s disease, comprising admininstering to an animal
in need thereof an effective amount of a compound or pharmaceutically acceptable salt of

the compound of claim 59.
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