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WD 2005/ 009398 PCT/ US2004/ 005737 TETRACYCLI C

BENZAM DE DERI VATI VES 5 AND METHODS OF USE THERECF
wohoas/aggeBi cati on clains benefit of U S. provi BComakoo4/005737

appl i cation no. 60/450,925, filed February 28, 2003,

the entire disclosure of which is hereby incorporated

by reference. This invention was nmade with gover nnent

support under grant no. R44 10 DK54099-03 and grant

no. 1R43 CA90016- 01Al, which were awarded by the

National | 9eiigAteeTIIC BERIZAMIDRDERYCATIVES has

certain rights \Qpi iy OFUSE THEREBICR THE

I NVENTI ON The ITIVETITT O T el ates to retracyclic

Ben

of f é@t‘g 3)@11 {dn c?’i %%%gn#g??gfgé relerlllg% Ea{tﬁ)'nriﬂ) 80Y450,925,
fildoeF dbvadriy 28, 2(m3dthﬁehhmcthscﬂmure d.'BNhnch at han@oymmccppememﬂtbm g

an i nfl amTatory di sease, a reperfusion disease, an
refpigapeni ¢ condition, renal failure, diabetes, a

di ahgtd ﬁv&ﬂﬁglvba%%é&y{mﬂ? oY R HER U TERRRY gfint BETERT

conprising admnistering to a subject in need thereof
DIéS*ﬂO@QfOécmld\geaIHmouIR430¢JAQOG‘kﬁ o b l,cvliich wBeeravearilefbby the National

De BACKGROUND OF . THE. | NVE
Inqt‘ﬁ';t;svﬂé%?agﬂ’y 2%%6@83@@%@ (PeReingighiy it I\g%lnvgr%?oq is, and

aut oi mmune di abetes, typically manifest thensel ves as
di sorders distinct cL t i’ [ with
reperfusion dis eart attack

and can clinically |fe hense| v as. diff
o RO ST ARS8 AR s
c“m?‘c'h'an i @fege\;p Ve dhnt B€§ ?e'tr&(ﬂ/f‘l*& ¥eesnafle Q‘eﬁ@ftdﬁf §nd tBthods for

“particular, inflanmatory di sease and reperfusion
tr edﬂl@atslﬁrw@mmg rad unmt@nzﬁatpr}odlﬁﬂs arpmspotysieydistaspengpemic

noki ne s th can urn

copt Baberrabre d st taprie et Mootk disdafl og cancer
cofptidRoANFhISMBEAOW HubidOiphdd tms@ﬂanmfﬂemamma@tfaﬂ@uacychc

forn1peroxyn|tr|te (CNOO ) (Szabo et al., Shock
Begza9idg®ervgd®).. The ONOO -induced cel | necrosis

observed in inflammatory di sease and in reperfusion

di sease involves the actlvatlon of the nuclear enzyne

poly (ADP-ribds®AG ETHEADYENIION known™ as

poly (ADP-ri bose) pol ymer ase (PARP). Activation of

PARAn{lsmiriatouy Hiseases,isectaes arthyiiist enittissanskauteimupgne diabetes,

d death o se |
t}’]@?lg?}LVrlpeglf %ﬁﬁ} gl s as %rg g%stlﬂfzt iJr(er t@%g%ﬁ%}%&g%ﬁl reperfusion
diseases, 49, 8dkeShd heir@ Qﬁéck VR 20080093 dhnifest themselves as different

PCT/ US 004/ 005737 A nunber of PARP |Qh| bi tors haye
enfities Iﬂ@\g@fefr,ﬂb@re,cgn {oﬁémamlon ugé@r ylgg alec FUFRS qzwgfnt ese two

types of disorders. In particular, inflammatory disease and reperfusion disease can induce

proinflammatory cytokine and chemokine synthesis which can, in turn, result in
production of cytotoxic free radicals such as nitric oxide and superoxide. NO and
superoxide can react to form peroxynitrite (ONOO") (Szabé et al., Shock 6:79-88, 1996).
The ONOO -induced cell necrosis observed in inflammatory disease and in
reperfusion disease involves the activation of the nuclear enzyme poly (ADP-ribose)
synthetase (PARS), also known as poly (ADP-ribose) polymerase (PARP). Activation of
PARP is thought to be an important step in the cell-mediated death observed in
inflammation and reperfusion disease (Szabé et al., Trends Pharmacol. Sci. 19:287-98,

1998).
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al., J. Biol. Chem, 267:1569-75, 1992, and Banasi k et
al., M. Cell. Biochem, 138:185-97, 1994; WO
woQNBag9s WO 00/ 39070; WD 99/59975; WD 99/ 599PBT/USYD4/005737
99/ 11649; WD 99/ 11645; WD 99/11644; WD 99/11628; WO
99/11623; WD 5 99/11311; WO 00/42040; Zhang et al.
BlAmhmher &i R snhilREss hﬁ@rhwm descpiped Bgrbe 98, SeQ,OIH); Banasik et

e N e

138: 1§B'9’Vk\1\9@4 @otfoétiO/3916u0Wc900/t’/§@70 @h@m9/59§739\7v{8@@/599b%99
Soriano et al Nat ure Medi Ci ne, 108- 113, 2001.
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2000%%@%@&1 JJOMddaCh&ﬁ @hamamow 080Q) GAfBr & ¢d, IM&Y)Chem

di scl oses |squ|noI|ne conpounds allﬁgedléouse

%g]e%?{)sand Soriano

41:524ft 5326GnHA8; ShmkWUa@tt@s BigorgrMed{ehear-ni-AP 7+

s Syl BTy S aplpg okl hashan e

of Pﬁﬁl_gfﬁﬁlwiﬂﬁ? lleﬂxégelﬁ’dlsbﬁssmawhlg% eﬁle ,Scigel’ldﬁb aa3 .569-{5193{1 1954,
terocyclic em 1 [
i s%ﬁuﬁﬁéﬂnﬁ‘ilﬂétt amer ée%%{%%fﬁ%l & QI}ZF’ébfg@ 43@(23188 /642557
dlscl(?s'gg isog‘ﬁg@n&e &ﬁ(} o%ﬁﬁg ﬁﬁég@hlgﬁ@éﬂ(ﬂ QC kil fh a@%ﬁﬁédfér’iﬁl lo

r emat ndi an Jour nal

mﬁhdﬁhﬂﬂnagmys Section B 24B(12) 1235-1238 (1985)

N Pl 53atb S o G 2 B o5 o €L Ppeag 2210738 AY

(1999)NEQY QLS RANHABARE cof@BRAUNds al | egedly havi ng

anti-tunor ‘activity. United Kingdom Patent

fiflistration
| hone

2 @Bgﬁge@zthtgt a&{wd{a@nfguqué af deateragpyclic gheagpisty égl) 37 42 (1993)

01 S0

oxytcgic@llarhthdﬁ%hﬂﬁga@len@d Sci . | 34(6): 5o|7I 517d|(1979)_
I SCI 0Ses I NAOl Ol SOq ui nol.i nones. a e \/
ant-PoHuemathpt abflnffmg’pm“%r?f Q@WWf eliipr) 22%(@5?1 2Rg71238

(1 98?) dégﬁi%OSgg’ ilndtoﬁ)léaq]u\goﬂhg E%n@(gm di scl oses

ol soqul noli nes

Patents No. 5, 733, 918,

ibacterial,

disclosaS Rof BRSO} Oty s Hifiaf y<E8f A Und)BH b oy

ters

5 UR0Pi6a: Nanti6 B, BRBio(sldztmi @lehabddloses indbloigigsirolse

i ndeng ol.i nes al.l egedl seful as antitunor agents.
Comp%‘n% %rgie&é@’laﬁ\?ﬁ agii-tipor a%’(yﬁp'nal of the Indian

Che R &ak ing@6inataYen® %41}]325@'58;2 6233 Bumitinge Cas@abCo.

synt hesi s "of i1 ndenoi socoumarins and

disclosed émivilaisequinedine kewpods aHegadly baving bangeriasidpbor Ragickial

” ghem stry, Section B 24B(4):440-444 (1985)
aClViYsynt hesi s of i ndenoi socoumarins and

| NdeNahERBIaNOFONRBo. £d. Sci. 34(6):507-517 (1979) discloses

indoloisoquinolinones allegedly having antibacterial or fungicidal activity.

di scl oses

U.S. Patent No. 4,113,731 to G. Winters et al. discloses indoloisoquinolines.
U.S. Patents No. 5,733,918, 5,710,162, and 6,028,079 to Okazaki et al. disclose

indenoquinolines allegedly useful as antitumor agents.

S. Srivastava et al., Journal of the Indian Chemical Society 66(4):276-81 (1989)

discloses a synthesis of indenoisocoumarins and indenoisoquinolones.

G. Jha et al., Indian Journal of Chemistry, Section B 24B(4):440-444 (1985)

discloses a synthesis of indenoisocoumarins and indenoisoquinolones.
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WD 2005/ 009398 PCT/ US2004/ 005737 J.N. Chatterjea et
al., J. Indian Chem Soc. 44(11):911-919 (1967)
wdi2eisloos®s a synt hesi s of di hydroi socounari nsPCThS2@®4/005737
remai ns, however, a need in the art for conpounds
useful for treatlng or preventing an inflanmator
diJs¥ aGlmttegjen eipadr, ubidiom Chewe &ge ,444h1)i%9 ¢ HERi (89D reidictasona
5.failure, .di abetes, a diabetic conplication, a

Synm9§§8tﬁgydﬁ?¥€%@%é % cancer. Gitation of any reference
| Nr1R8Etdnfiing? hOvetdd] SnédaRh kfeadt R chb@pb@idsanefibr $Rh@il or
that the réference is prior art. 3. SUMMARY OF THE
prevanwEamr(ﬂmmhetom diseane, 3 apesfisionrlisssee ap asbenicemdBipndrsnal

ha .mul a 7 R3 Rg R4
failurg, éﬁb%eSRﬁ%la(ble 1 8??8131)(1‘)?16&9% ealﬁ%m%%?yasgicog &ptabl e salts
anGitdiodlxbes rétbRneoin, Secbe of fhis dpplicatidisis néladdnission that
al kyl, hal o-substituted-(Cl-CS al kyl),
the refipegesis PripueEd- (C1- C5 al kyl )
carboxy-substituted-(GC -C5 alkyl), -C(O-Cl-do alkyl,
-C(O-aryl, -(Q-(3- to 7- menbered nonocyclic
het er ocycl e) 3. SUNMMARY QF THLEENN -__L\-s I‘.t cycl ic
het erocycle) or - glycoside; Xis - -

- CHETE ! Ve GEOMpO ORI s OO (P9 0

-0-, NH, -5-, -CH(NR11R12)- or -N(SQ2Y)-, wherein
Yis -O—L - NH2 (C1R1CB aldeyl )-(3- to 7- menber ed
nDnocycllc het erocycle), -(C1l-C5 alkyl)-(7- to

ocycle) and n is an integer
ﬁ are i ndependently

N, R1fz and R12 are
containing 3- to
or a
etsbi cyclic

rangi ng from 0-5;
- hydrogen or -Cl1-
t aken togetherR
7 menber ed nonotyc
- (ni trogen-cont ai ni
het erocycle); 3

Rg

@
and pharmaceutically acceptable salts and hydrates thereof,
wherein:

Rs is -C;-Cy alkyl, halo-substituted-(C;-Cs alkyl), HO-substituted-(C,-Cs alkyl),
carboxy-substituted-(C;-Cs alkyl), -C(O)-C;-Cyp alkyl, -C(0O)-aryl, -C(O)-(3- to 7-
membered monocyclic heterocycle), -C(O)-(7- to 10-membered bicyclic heterocycle) or -
glycoside;

X is -C(0)-, -CH,-~, -CH(halo)-, -(C(OH)((CH;)»,CH3))-, -(C(OH)(aryl))-, -O-, -
NH-, -S-, -CH(NR ;R 2)- or -N(SO,Y)-, wherein Y is -OH, -NH,, —(C;-Cs alkyl)-(3- to 7-
membered monocyclic heterocycle), or —(C;-Cs alkyl)-(7- to 10-membered bicyclic
heterocycle) and n is an integer ranging from 0-5;

Ry; and Ry, are independently -hydrogen or -C1-Cy alkyl, or N, Ry; and Ry, are
taken together to form a -(nitrogen-containing 3- to 7-membered monocyclic

heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle);
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WO 2005/ 009398 PCT/ US2004/ 005737 Rl1, R2, R3, R4, R7,
R8, R9 and RI O are independently -hydrogen, -hal o,
wohywroosdgs - O (CL-C5 al kyl), -C1-C10 al kyl, PCT/US2004/005737
hal o-substituted-(Cl-Cs al kyl), -C2-C o al kenyl,
- C3-C8-cycl oal kyl, -aryl, -NH2,
aiRi Re-RuBstRA, R&ddg-a(n@IRl@ﬁreahﬂgpe)ldemm( @yddeigen, -halo, -hydroxy,

oSBT IR R
-Cs- nggcl’oal’k%@ﬂ NHC[‘(EQ}HQOasubS'tﬁQé“T}(Cl C%Wz?o Gﬁﬁ))@l}kytae)oml -Cs
alkyl), EQCGIHCa{Gs@ﬂM),, Nszrt Ae@,en cont al ning 3- to

«gﬁggg% Sggﬁ@ ¥¢#397qﬁhgkgﬁx ﬁﬁe?@d’blé§)PFg«)y)“

-CONg! e@emxe} @Lalkyt)( 3NH O-dﬁpersb@fecck gbnocycl ic
heterocyc -‘menber ed icyclic

hdd sr-6cyab @ yl ﬂ(sz C@ﬁall@glyé éuts@ngmontal@ng B; ta Tgmembered

monogsr%cl }ﬁe %\\}I}( egﬁl)trollgé% %%r&t@ir%’ﬁ I érhlgéf%cg% @c lg%eroc}’cle)

-(3-t& Wlﬁéﬂlbérgd nicﬁoc?ydlﬁe rmb&r (ﬁﬂfclem)(ﬂ) ay ¢{)4nﬁ:eﬂii&trﬁf blcycdicd)e,terocycle)
(CL-C5 al kyl) - % nmenbered bicy
-Ca-Chevalpalkyb eyl -N (ZiazN@(x@5)8«11@&%01N%1Z@&11§P9/1subsﬂmted (C1-Cs
( H2NC( { i d
alkyl), 50 O ?éb ?‘lkﬁﬁ ){{)&? @9 a%%(/g) é(bhen;}f@)% to 7- membe,redeach
monoafclidihatérot gelehnstH€l 4G5Laﬂlesdi) 6F to ¥0-henshenet bmmlwdlmrowde)
O (Cl.

(HzNﬁszo%‘ng{lﬁ%?%%d (C - @Hﬁ@%‘zbs’@%@s@ﬁ&y L QP cr- o5

| mnfﬂskez*l Ryt a%’gﬂ' m&l&b@{ﬂm@g&r Nﬁ? bk B Whichhy Bh@xytituted or

substauucsi WihQIneCs namzyf Q- (C(—ﬁis ﬁH@@eﬁlalﬂo ﬂ?@h’réﬁbﬁf@tu@d -Co-C-alkyl),

B T N T
-CN, aNkI%@}Lbs alk&B; S@, aislwml}(cl G%ra%{y,l) (rnﬁrtzgeh ;containing 3- to 7-
O NH2) - substituted(Cl

al ky
mem’@g%wog@ygthpmcggl_e@ ar 1@@0-@1@1}}36}&1 blg(@lgtprocychc amine, -Cy-

Cio al{}ﬁ%y%n 10 %xg],_ {%1_ 1ylc%},d ginegﬂé a&(g}%z)g?tgstltuted(cl -Cs

alkyl), rebpendebtityted-KCOCs al@ﬂ)Cﬂ(OE)DHyFCl—%iadeleins—C(O)O-(Cl-Cs
unsubst i t ut ed th one or nore of
alkyl) HaiCa-Cs. adkylghe- 8&69&?@2& Z3 and Z4 are
| nelepedent In¥epende@ly I—@%f 5- @JO ks, Wik B drSubstituted or

unsubstituted or substituted with one or nore 25 of
subsutmﬂoylth dmedranxgre of - haM—|_20Ho¢r N(Zazeflanmh@a Zaped CaRiEn
inde et her t o o‘g%ni‘}gy- &/Tllc%{' 11178 1 %dg}r@{égﬂlt&ed tW(?th one or more

of -ha16 %Slﬂl‘@:&? fér CNHE airTN 7Y afid 75, @re thké&h topether @ dokn G)L@Iuhﬁ gen—
heterocycle) N, Z1 and Z2 are taken t oget her t

contafripgdato-7 mmhetﬁgiénowﬂm htergegrlenes ar-(RikioBE- geptaining 7- to
0-RRBENERLRURLELASHEL LN 1y 2 B afRCag b o v

(nitroeR2bMAh3RB3 -RE TSR0 %ﬂ &%BBVCIlCTI’[&:&rm}&kQMr d -Fnérgenn

al so_enconpasses C unds of Formula (Ila
containing 7- to 10n1FI)16mbered b?(girc):ﬁc heterocycle). (1a):
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RLORS R NR7T RBRRAOR8 RIO RO (la) and
phar maceutical ly acceptable salts and hydrates

wohers®o$398 5 wherein: R5 is -Cl-Cl0 al kyl, PCT/US2004/005737
hal o-substituted-(C -CS al kyl ), HO substituted-(Cl-C5
al kyl), carboxy-substituted-(Cl-C5 al kyl),
- Q) pr éﬁbndn@smidnydlso enCoDpasmey tqmpa@indy of Bormuda (fa):
menber ed nonocyclic heterggycle), -C(O-(7- to
10- menber ed bi cyclic| heterlocycle) or - glycoside; 10
R, R2, R3, Rd4g, R R3d.and RI O are independently
-hydrogen, - hal o, ' \\N-C>(C1-C5 al kyl), -Cl-do
al kyl, hal o-substi
alkenyl - C3- C8-cycl gk
ami no- subst i t ufed- (CI-C5 .
al kyl), -OC(O (Cl-C5] al ) ‘
-SRNH-, - NHCO-, - NHEONH-, °- o-
-C(O0O0, 15 CG%h GNUH Y-, -NH, -CH2-,
-S- or -C(S)-; Bis -Cl-Cl10 al Ky k2- C10 alkenyl
-(nitrogen- contalnlng 3- to 7Fh%nbered nonocycl i c
het er ocycl e), -(nitrogen- c gtalnlng 7- to 10- menbered
bi cyclic heterocycle) to 7-menbered nonocyclic

het erocycl e), - nber ed cyclic
and phé&néqcse%@fll@)accep able @%S @9@ p{g'%p@ |thef603Jr - Nz1Z72,

whe1e1F1C1 C5 al kyl ene) - NZ1Z2, ami no- substltut ed- (CI G5 20
kyl), -N(C1-C5 alkyl)(d-C5 alkyl), --(Cl-C5
al Ryis }C(-810 etlby17haienrblmt1elded-(@ﬁ6s9&5'1)CH@eS sibimies @) Csalkyl),

oS ool B SiBY, AF S 0007

membéré@hﬁl@a)dﬁ %@&?d&yﬁl‘éﬁ dcg?y (Axb 10 Tﬁﬁl@eﬂfﬂ bicyclic heterocycle) or -
al kyl) O O phenyl or -C(NH)NH2, each
glyco@fde\/\hl ch | s unsubst ituted or substituted with one or

I §’u%3§ ,[ N gﬁ%ﬁé& ’afilgﬁ%&ng%nﬂy -hydrogen, -halo, -hydroxy,

-O—((]f'|CE5Salb§1t)l in(ﬁ@l al(c@lhﬁl’é ﬁbhycht)ed (anryadisily s€i-Cut aklen§Gi - Cs

Bl S S

1kvit. Qo Oggngg IQrChis; heterocycle), 7- to
a y} E% er ed blcycldheterocycllc amne, -C 5

A1s -SO;-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(0)O-,
-CONH-, -CON(C,-C; alkyl)-, -NH-, -CHa-, -S- or -C(S)-;

B is -C;-Cjg alkyl, -C,-C)g alkenyl, -(nitrogen-containing 3- to 7-membered

OOH -C0Qqc-Cs
A-lB; Ais -SO2-,
L0q0)-

monocyclic heterocycle), -(nitrogen-containing 7- to 10-membered bicyclic heterocycle),
-(3- to 7-membered monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle),
-C3-Cg cycloalkyl, -aryl, -NZZ,, -(C;-Cs alkylene)-NZ;Z,, amino-substituted-(C;-Cs
alkyl), -N(C;-Cs alkyl)(C;-Cs alkyl), -—(C;-Cs alkyl)-(3- to 7-membered
monocyclic heterocycle), or «(C;-Cs alkyl)-(7- to 10-membered bicyclic heterocycle), -
(HoNC(O))-substituted aryl, -(H,NC(0))-substituted pyridyl, -C(O)OH,
-C(0)0O~(C;-Cs alkyl), -C(O)O-phenyl or -C(NH)NH,, each of which is unsubstituted or
substituted with one or more of -O-(C;-Cs alkyl), -halo, halo-substituted-(C;-Cs alkyl),
HO-substituted-(C;-Cs alkyl), amino-substituted-(C;-Cs alkyl), -hydroxy, -NO,, -NH,,
-CN, -NH(C;-Cs alkyl), -N(C;-Cs alkyl)(C;-Cs alkyl), -(nitrogen-containing 3- to 7-

membered monocyclic heterocycle), 7- to 10-membered bicycloheterocyclic amine, -Ci-

5
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WD 2005/ 009398 PCT/ US2004/ 005737 C10 al kyl, -C2-C10
al kenyl, -C2-C10 al kynyl, -aryl, -benzyl,
WO 2bBN@YIB ) - substituted( CLl-C5 al kyl ), PCT/US2004/005737
car boxy-substituted-(Cl-C5 al kyl), C(C»CH
- Cl- C5-al kyl ene-C(O O (C1-C5 al kyl) or -Ci-
Cio alkiykyCettre DREQ), (21 108lkah Ky taryl, dJﬂiZﬂl (HQHC@))QU@SUWted(Cl -Cs

o TSR atea 2L SRR i R G0 G
alkyly #2lQ.Cs e@k&l@ﬁe o@(@;imlze; a1(1§gt)em Z3 and Z4 are

I ndependently, -H or -Cl-

which is
u r%lmétlztm é@emndgnﬂbsﬁ @mCéonaﬁWl omich is yrsplestitiged or
substy t%f%g tv&ﬁth 0 edc{r?'r)é(%i?n %g -halQ s ?Hogl N(Zég@? r{ghe%g' Z‘;’léﬁ‘d ?agr%n

rogen-
1ndep73nﬂ@fﬁf@§ffe dr OROSHIRYL, 6/ hhﬂih@ﬁ@ﬂﬂb@ﬂﬁﬁied@r sﬁbstltuted with one or more
(nitrogen- contalnln - to 0- menber ed bicycli.c

of -hales By droyy 08 yNHgrorfy, fnéfn’a azaztalsffrbtog@ia@hwt e@éﬁhémtrpsen-
I t
contaﬁrﬁﬁgg 2’[007I ?r%wﬁbg%éélr g%?dgpfgl?@ﬂ&érgb};@?)%r a gmz oﬁ@ﬁc' o@ﬁtgii%ﬂggg to
1an&mbm@dbﬂgmhahabﬁﬂyﬁepch'21hmizfm@ﬁd&mﬁogﬁhﬁtpﬁmaemf
i nvention also enco a ses co qynds o For mul a
(nltlogfn%tamfmg 3- —mR}n ﬁg)nﬁaycm% e{ewz@fc qﬁ%ﬁl‘fl —égltro ellga o
RGR ceptable salts and
Comagr%}ﬁ% th%’??ﬁ%@gﬁ SRUE hodtdokgR cePt A0 302 kyl ,
halte medest invantée 1©lercbmphseps Fompinsls bs Fotmaxle 611)0 'Ci - Cs
al kyl'), carboxy-subgtitutgd- (C1-C5 al kyl),
-(0O-Cl-do alkyl, 1C(O-faryl, -C(OQ-(3- to 7-
menber ed nonocwgel i c K 3 XC| e) -C(O-(7- to
10- nenber ed bi cyc 3t’er ocyicl e) or - 20 gl ycosi de;
R11 -H, -Cl1-C5 alKk -C(O-g&1-C5 al kyl, or
- SQ2Y, wherein

to 7-menbered ﬁ:‘onocy i ¢ 7 e
alkyl)-(7- to 1 O-nepgber edybi ch
R2, R3, R4, R7, R8, K9 arwr R10

-hydrogen -halo - hydr o%y,

), or -(Cl1-C5
hetRer ocycl e); RI,
ndependent |y

Rg
(Ib)

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

R; is -C1-Cyp alkyl, halo-substituted-(C;-Cs alkyl), Hd-substimted-(cl-cs alkyl),
carboxy-substituted-(C;-Cs alkyl), -C(0)-C;-Cyg alkyl, -C(O)-aryl, -C(O)-(3- to 7-
membered monocyclic heterocycle), -C(0)-(7- to 10-membered bicyclic heterocycle) or -
glycoside;

Ry —H, -C;-Cs alkyl, -aryl, -C(0)-C;-Cs alkyl, or —SO,Y, wherein Y is —OH, -
NH, or —(C;-C;s alkyl)-(3- to 7-membered monocyclic heterocycle), or —(Cy-Cs alkyl)-(7-
to 10-membered bicyclic heterocycle);

Ri, Ry, Rs, R4, Ry, Rg, Ro and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(C1-Cs alkyl), -C1-Cg alkyl, halo-substituted-(C;-Cs alkyl), -C»-Co alkenyl,
-C;-Cg-cycloalkyl, -aryl, -NH,, amino-substituted-(C;-Cs alkyl), -C(O)OH, -C(O)O(C;-Cs
alkyl),
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25 -0 (C1-C5 al kyl), -C1-C10 al kyl,
hal o- substituted- (Cl1-C5 al kyl), -C2-Cl10 al kenyl,
wWoCEs@089mycl oal | cyl, -aryl, -NH2, PCT/US2004/005737
am no- substituted-(Cl1-C5 alkyl), -C(OOH -C(OQCLl-C5
al kyl), 6 WO 2005/ 009398 PCT/ US2004/ 005737
-OC(OWl(O)s(aﬂiylW@:l dayA)B; NO2 or -A-B; Ais - SO2NH-,

8072 OO N Ry PYEICONGE: 0L g C‘C%Orcw)o

-CON}@( So\,ON(@1 I3 atih=, Ch@r-aldey)-, -s 62=Ek9-; al kenyl ,

(ni trogen- confai’ni ng 3- to 7-nenbered 5 nnnocycllc
he? sr-6cyab elkyl, -Cnﬂnr ailg@xyl,cﬁmrggqmrmtaxmngé to borpahsesded

monor%%lgoﬁbeévg‘:\éc;le%r ?{1 rogF cant@%% (%? 28 I%é}%l?e&%g b1n9a9ccl¥e%riogyole),

-(3-tH %ﬁérﬁl@éf@él fonocydi3 heBraeyslepa(k b 10 T@fﬁMb ared Mﬂﬁ; heterocycle),
C5 al ky Iggg) NZ1Z2, am no-substituted-(Cl

-Cs- CaICRSIlD}ilk}’L N -1 7, K s elkotemnediNe ), wnlﬂ@ﬁbwted -(C1-Cs
alkyl)al( g’_l &@Fk%?)aﬁiﬁ%b a%gcyﬁb 8%’ l Lk%/c)h§t RS Po¥HRked OF

monddgEley mmbﬁ)e)borl-qcmﬂ%dl\dﬂ(}@)@% Y b@tmdnhhegc_ii 1abyd11,c heterocycle), -
substitute
(Hchég()b)’\ls&@@te@;grygi kyl ) H&ﬁfﬁiﬂﬂ@ﬁw e‘f)h’y“d@% N RIL each

-C(O&ﬁ) r(g’hgf‘% '31_1455( %11 &gllt (?d C-@EI; Igﬂg)setabﬁ B G HicHi¢ BnRB&itBled or
substitateG st e of @-(Ch Caklkyl)) shaldGalorubstitttet @ (GBIGE),

HO- s%t)ed-,@gcg bgﬁlﬁq? dttét%ér(g1é;; alflyyf{i diy@xy, OIQS’ -NH,,

-CN, alkfkm'“) Cgm%, ﬂhdqld)alkylﬁfj s talla gL o 'i’t[’(%gﬁljhftioﬂﬁmang 8.0t077-

nber ed "'nonocycl i ¢ het erocy cl e

memh@edmme%@&ic ﬂmetymyglwﬁt éﬂ@d@cmmbaﬁfrﬁ misyclobeteracyeliagmipe, -Ci-

Cuo au%ﬁlzﬁt% ﬁé ,S o téj?zelg 1a'ég%[‘gqe§ le?f(ilﬂzNC(@ﬁ%Xémuted(cl -Cs

alkyl); @0dBOXY- -sﬁwﬁsatbd (@@d; élﬁg&) CE(ah®¥, )G -€LaRyBhke-C(0)0-(Cy-Cs
- C1- C5- alkylene€§§ éCl C5 alkyl) or -C1-C5
ﬂkﬂk@&&h OECR)-toi-Gs #yY; m%hd Zl and Z2 are
I
B rnt iopldtly HoCk O B YRCER dilubstined o1
substithtet oyith-o2id cmnnorN@ZQja(cZél(j)H hBi(8:)Z3) ,amltbrg 45 ankeZy are

I o
of hal@ ah?dmx? ¥d Q@H)/ B3N, 'Z(§“‘a|gél 7QbreNakebtogtitlerdd f@l&l@at—ﬁkﬁ‘ﬂgen

together'to forma -(nitrogen- containing 3-
contajning Abler ethemberrdymdnasyelet @t@@ml@)or@r(&ltwgen Contalmng 7- 10

0P BISRUEROLRLRLR T 3 FETRE S R HEL)

(nitrofg@hi-BbRaindiy o708 Bered HomioBydhg HB:terb@cYe—) FEBFﬁb%(ﬁﬁﬂb gen—
nmonocycl i c heterocycle), or a -(nitrogen- containing

contajning ¢- ol Ormembeied tiivele heterasselel ocycl e) . 7 WO
2005/ 009398 PCT/ US2004/ 005737
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The invention also relates to conpounds of Formula
(1) IR R %4~ RBR R 9R 8 (Il) and
woheosroagmsit i cal |y acceptabl e salts and hydr at eBCT/US2004/005737

thereof, 5 wherein: R is O, NHor S; R6 is -H or

Cl-&A4 alkyl; Xis -C(O-, -CH2-, -CH(halo)-,

- (DGR ¢toH2) DGEB)Ss-to cota@i@ds CaFgoyla (I1}:0-, - NH-,

-S-, -CH(NRL1R12) - or -IN(SC2Y)-, wherein Y is -OH,

-NH2, -(Cl-C5 alkyl)-(3 - 10 nmenbered nonocyclic
het er ocycle), or r R to 10- menbered

bi cyclic heterocycl &) i sMn integer ranging from
0-5; R11 and R12 are l'y -hydrogen or -Cl-C9
alkyl, or N, Rf apd™R aken together to forma

- (nitrogen-contaifing 3
heterocycle), or a -(nitrogen-coritaining 7- to 1
0- menbered bicyclic hetérocydler\ 15 Rl, R2, R3, R4,
R7, R8, R9 and R10 are ffidegendenjly .- hydrogen, -halo,
- hydroxy, -O(Cl-C5 al kyl),\-Cld o al kyl,
hal o- substituted- (Cl1-C5 al kyl), % C2-Cl10 al kenyl,
-C3-C8-cycloal kyl, -aryl, BNH2,
am no- substituted-(Cl1-C5 alkyl), -C(OOH -C(OQCLl-C5
al kyl'), -OC(O (C1-C5 al kylgqy NO2 or -A-B; Ais -S-,
-S2NH, -NHCO, -NHCONH, -0-, -CO, -0C(O -,
d phikAhticalZhce gL saltsGRNGGdrafed tRdrkod ) - - NH-, - CH2-,
B S -lcca(é%-c;C MMtk salts oo kyl . -€2-C10 al kenyl .
whereifini t r ogen-contai ning 3- to 7-nenbered nonocyclic
het er €)«. -(nitrogen-containing 7- to 10-nenbered
bie%i/lél(i?’ﬁ\?ﬂﬂé)%érocycl e), -(3- to 7-nmenbered nonocyclic
her e1s0ElYRI®) G, alkyl; to 10-nenbered bicyclic ‘
het er ocycl e -C3-C8 cycloal kyl, -aryl, -Nz172,
kS G0k Hem ey TR 105 - G H b SO 08250 -
- akky s NRINEGD: GRSk { P kY, Nef Cle Qs alkyl)-(3- to 7-
NH ’aFKyF%I-(I(\I&”(RtC@ %nm%d@h&%%?)}gld?c’het%r clyclsg),Y)o(r °
membéred nidmoaydtigl Detefdeycted, drO{(@r b elket)-Gi tyl-inembered bicyclic
het erocycl.e),.- 8 WD 200@5/ 0%9%98 PCT/ US2004/ 005737
heter(’ﬂé?;iﬂ%(d@%ﬁ-%%&%&%f%@% M 03P NC( O) ) - subst i t ut ed
PYR|, 9%l R, ; &R ddPendently -hydrogen or -C;-Cy alkyl, or N, Ry; and Ry, are

taken together to form a -(nitrogen-containing 3- to 7-membered monocyclic

heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle),

Ry, Ro, R, Ry, Ry, R, Ro and Ry are independently -hydrogen, -halo, -hydroxy,
-0~(C;-Cs alkyl), -C1-Cyg alkyl, halo-substituted-(C;-Cs alkyl), -C»-Cyg alkenyl,
-C3-Cg-cycloalkyl, -aryl, -NH,, amino-substituted-(C;-Cs alkyl), -C(O)OH, -C(O)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(O)O-,
-CONH-, -CON(C;-C4 alkyl)-, -NH-, -CH»-, -S- or -C(S)-;

B is -C;-Cyg alkyl, -C2-C1g alkenyl, -(nitrogen-containing 3- to 7-membered
monocyclic heterocycle), -(nitrogen-containing 7- to 10-membered bicyclic heterocycle),
-(3- to 7-membered monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle),
-C3-Cg cycloalkyl, -aryl, -NZ;Z,, -(C,-Cs alkylene)-NZ;Z,, amino-substituted-(C;-Cs
alkyl), -N(C;-Cs alkyl)(C;-Cs alkyl), -—(C;-Cs alkyl)-(3- to 7-membered
monocyclic heterocycle), or <(C;-Cs alkyl)-(7- to 10-membered bicyclic heterocycle), -

8
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-C(O O (CL-C alkyl), -C(0O O phenyl or -C(NH) NH2, each
of which is unsubstituted or substituted with one or
wonns/009398 O- (CL- C5 al kyI ), -halo, PCT/US2004/005737
hal o- substituted-(G -C5 alkyl), HO substituted- (Cl- C5
al kyl), am no-substituted-(Cl-C5 al kyl), -hydrox
(HoNQQOR)-subbiiRtedsiryl CN, Naamcem)—aub@wmted pw(dyL -€%0)OH,

MY oSS St e SRR SRR T

substitbfed Gl ENE! LreRdiE lolf CO%GH-@% alky@l =hdd, QlaRJ sktitutdd2 oA alkyl),
al kenyl, -C2-C10 al kyny enz

I
HO-suph BB Coabotl amt b st e ShkGH AR, hydroxy, -NOs, N,

_CN, @}R&%‘élaﬁv Hg@%%ﬁ@ e aifl%(;d) (AR bopgaining 3- to 7-

memBélJé& e Betedelcley), al f@yi()-meﬁib@reﬂ(?n@fbloﬁuﬁtér@ché emine, -Ci-
i ndependently -H or “Cl1- C10 al

Cio alldstGro akenylorCo-GaBlonyl ta, v@@cnﬁylor(élep(Qﬁr%lbétftuted(Cl -Cs

o 8 W2 A8 O, 2. B 010

alkylwgﬁTmsalg zilklylenie @C(QD}bGI-CE u]k@t) mid h ong or nore Ic()f

al o 3.and. are take

{ oBetHich: AoSHeRAAnY 1 PF G e Wef fig b eced or

subst?ttlféﬁrmﬁ{ &k SRAGE e Lo, h@tﬂe&o N(Z )? 8°\RIhé}e 73 and Z, are
trogen.-containing 7- nmenbered bicyclic

indegeatlenthy yid Ioe)C1-65 aliklyl zdnlcéond uzszlbah‘eltddmr@nbstﬁged Meih Qg or more

of i e raberaey 32&9%6113%{0@?%89&9@% LTy
contalnink 8- W-ﬁwﬁ%@q@rﬁ&}y@lﬁé RetBRk F?dl@ﬁdt(h —E{htro'éhle—chtﬁmﬁm{d Plto

also relates to conmpounds of mula (l1la); RR 0 R3

10-membegrd-bigyrtic hvtem@yﬂs) 20N, Zi apd Zapre tpk@rtﬁa@b@rttp dom g —

(nitrd; ec%%# @?at{ n%ﬂ@g%?ﬁ&ﬁ%?el@%%ﬁ&c&}%}%%gbogﬁdl s

contaﬁﬁ;ﬁg ar e lmdﬁﬂﬁﬂﬁéﬂﬂiéwzhe hy@dragels). - hal o, - hydroxy,
(C1- al ky C1- C10 al kyl
haT]é)e %%%ttqnt%ét%aia(f@to @mapwa)O,f Fompule{Hak| kenyl
- C3-C$-cycl oal kyl, -arw,, -Ne2,
ami no- subst i t ut ed- (C - ll), -c(lOOH -C(OQCL-C5

al kyl), -OC(O) (ClRS NC_dF - A-B; 9 WO

Re
(Ila)

Rg

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

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

Ri, Ry, Rs, Ry, Ry, R, Rg and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(C1-Cs alkyl), -C;-Cyp alkyl, halo-substituted-(C;-Cs alkyl), -C»-Cy alkenyl,
-C3-Cg-cycloalkyl, -aryl, -NH,, amino-substituted-(C;-Cs alkyl), -C(O)OH, -C(O)O(C;-Cs
alkyl), -OC(O)(C;-Cs alkyl), NO, or -A-B;
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Ais -SQ2-, -S2NH, -NHCO, -NHCONH, -0-, -CO,
-0C(O-, -C(OO0, -CO\IH— CO\I(ClC4aIkyI) - NH-,

WO ChiE/009398- or -C(S)-; Bis -Cl-Cl0 al kyl, L C2PCLWIS2004/005737
al kenyl, -(nitrogen-containing 3- to 7- menber ed
nDnocycllc het erocycle), -(nitrogen-containing 7- to

10A ie186RF,e 8ObNEy,c NHC Bie t NHESNHE )} O-, 530 (@C(IQ? -C(0)0O-,

'Co@mﬁjgg\&gérc{‘}o@?byﬂ y}ﬁe{@%boc c?/gl)'8 S)GS C8 ::Sclloal kyl,

- 38 Y -C =G -hiA, €5 @} Qﬁecgll kﬁhﬁ*ﬁg&f Mﬁ%ﬁmg 3- to 7-membered
ani no- subst i f ut ed , -N(C1-
monaglyklyt heteocrielat(kifogen-cogtaini atp uprryler(ﬂsereql bicycligchgietoexrle),

-(3- tgg 9?}%%&!%1'6@ 8510%:0%2/63 c)ﬁc e ec{ygloe 5 §/ lgsmgrln‘tl)(éfea B&:}chct }%terocycle)
-Cs- dgld%l%ﬁém & sNlezxzt q@litﬁs)dlkyleﬂe')ﬂlf\l}(zga)rnlﬁbll@ﬁEStﬁmtbd‘;@CI Cs
alky1 & O & DG %kyl)(@(-@ﬁl)g&ﬂéé Gk Tamembered

monolé%a?‘kéﬁ&%ggﬁ% ?’§ -G 215’1%‘& g" \sfgbs? ke bi C?%ﬁq‘c?@ém"yde)

(H Nal(®y)gubstitddsudst i t ut-gdNCIO)Esutastikyted pyridyl, C(O)OH
am no-substit ut ed- (.Cl- al k

R hiroh. S S g o e el wﬁ L eihict® PP uLed or
substﬁéfeg ?%EH (%Féetg} n‘f&@ 5?' Al '(@%C@ a}.lrgta/ﬂ 711(?1 §u%gt1tﬁ’f@am@5' dikyl),

c ycl ohet erocycli c
HO-sahititeted-(C1-Cs' alkyl) am1rib5s1ﬁm®tueddk(ﬁh :Cs- aIJle);mychbm ANO2, -NHo,

-CN _]gﬁﬁﬁé?:@%k%gégqqli(z{ %%)’(Qg,b %gza){llam(yq nitrogen containing 3- to 7-

memBAED RO SUISHeted ¢ I'chi @%@Mﬂ&ledﬂﬂr@de}rocwho amine, -C;-

- CI- C5- al kyl ene- Cl-CG5 alkyl) or -C
Cusshisky e @%celml SRy, oo ot1- R R estituted (C1-C:

ende 0 I
alkyl}J NeUps |SP t%(fe& :Zb EEI %1%37 D ﬁoﬁbv@/ R oﬁeﬁ%rén}i'mq(g )QF(C1-Cs
alkyl) bla-l(QTC{ﬁkM@lﬁe ON((Z?»I(CZ@} alk\;xhgm Z3 and Z4 are 20
i ndependent which is

Iy, -H
urBL St 4t 4ie E@GB?H@E“E%IH Pht%ocwaﬁﬁﬂ»o‘ﬁ@c%i*s HigHstitygpd or
substltﬁf%h Qﬁth SRS Y e OF ha <OH4r N(Zé? ?nﬁghﬁ;é Vi 'éﬁd Z?Kl%n

together to forma -(nritrogen aining 3
indepéndentiyp i ed-Cpdoaliyl, whidhes enabyitued arsubstituted w1th one or more

tai ered. bi cycl.ic
of hilly B U 08 S0l 2 2 7o S KoL ORI O Ipb A G gen-
contdiiBhEB At 7 (ﬂ&ﬁ‘tfeﬁ&ﬁﬁo&%@&l@d t&dcyxcle)ldd al (ﬂ%@ﬂ&%&?—b@ﬁimmng 7- to
nonocycl i c heterocyclé), or a -(nitrogen 25 containing

10-mgmbexgd b@c}wbﬁbéfﬁm}’@ﬁb pelN, &1 ped az @r@;t@ke@)togem@ tp fiQf&he i-on
(1’11'[1'0%1[1 th%rﬁ% f % n%%r%@ Slyc%%%ycg{c @&Q%&)H a: %(mtro@%n R5

containing 7- to 10-membered bicyclic heterocycle).

The invention further relates to compounds of Formula (III):
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10 WO 2005/ 009398 PCT/ US2004/ 005737 and
phar maceutical ly acceptable salts and hydrates
woOhers@o$zoswherein: R5 is O, NHor S; 5 R6 i s PETWS2004/005737
-Cl-4 alkyl; Xis -C(O-, -CH2-, -CH(halo)-,
(C(OH)((CHZ) CH3))-, -(A ) (aryl))-, -0-, - N,
-S-, -CH(NR11R12) - or -N(SQ2Y) -, wherein Y is -OH,
and phiriZaceutidally @ocepldtyd 9alté 3nd hpdrates tesmdady ed monocyclic
heterocycle), or -(Cl-C5 alkyl)-(7- to 10-ineinbered
whergincyclic heterocycle) and n is an integer ranging
fr R11 and R12 are independently -hydrogen
19- %&H%PE or N, R11 and R12 are taken together
td{eflspm(a C(H@4taﬂlq@en contai ning 3- to 7-nmembered

b et R BB LA RO AR B Ns-

NH-, -§- Ccﬁgilﬁﬂ Hber JN{S%%ﬂ%%ﬁ i@LEH] gﬂﬁo (@ﬁog Wy L9 to 7-

are i ndep end dr ogen,
membetracﬂ monot:ly;cdﬁpdmc’gc;coc—y@e?[ ©1 —(51-6k ki), (7 t]?ﬂo-l@imbil@déﬂlmh‘?

heterocéagi) ‘E;&% %g{i%e g%g}rc%t% X% [\?LIZ - C2-C10 al kenyl,

N, R;; and R
a'mlb@ﬁdeﬂP&EhﬁdéE&QIeh@ (@'ﬁ @ég)fr)cl cg%%)y%da 2 g? 1}2 are

taken,tAg ele iferm gf@ltlogﬁgggmgpmng m-lnemhp@d]qpmocyqjlc

neei 0, Y hiones A S rern SRl bt

- reGY @ al keRy; and ﬂietremgmmgo@pt}a iatdl indep@ndérdly N or C-Ry;
7-menbered _nonocyclic_ hete

(Rup Reoyednd Bk 1H¢?P§n¢enﬂtyd{1ii‘%oﬁ%lhb]%arl%»dhﬁﬁhé’%ol Oe(C-Cs alkyD),
-C- (E ﬁrp Gfl)iﬁ)l st1tufe(1?(C1 t(95 aYk}ma nds C‘?odalﬁé}ﬁlp Q@‘}Jdgfcyclo alkyl, -aryl, -

dcycl e 10-nménbered bi cy
Nstmﬁ’ﬂﬂﬂ’-@'Ibwhﬂéd (Clﬁcaal@l),c-ﬁDMHkﬂQO)Oa@st alkb@:lZZC(O)(Cl-Cs

al.kyl ene) - NZ1Z2, ami no- substltut ed- (Cl- C5
alkylb(‘\@%?f'f* h(Cl C5 al kyl)(Cl-C5 al kyl), --(Cl-C5

al)ﬂi )sd23 SD?NFI rtmt@@edm@@mnocmcl I0D-hader®ey-ci(©)o-,
é to 10- menbered bi cyclic
-CON]Tét,e @é‘{(@h alkyl)( % H-sthorr¢@ed aryl,

- %’\%%i- %glp’éf:%—% gﬂe{%{’())(r%}/loﬁen'&?n@al%g& I\W—J -ﬁll_a‘r’lbeég% h

mondkfycﬁ@hétél ok gelen S(hbﬁigleﬁ-ldbﬁtdlrﬂl{g 7-Stu Hotimembeadd bicybliohseocycle),

kyl
G- 1 ges el PoTpeicbeioeala O 1o 1hemenbreed bisyeis fegropslo),
| |
- lobic B T RppL LG Sk N A Hnkino 5 IV AKI(C -Cs
alkylpl kyl ) ((5]({3@535311*&}51]@1 Gs (adl(yij, H(G@éh -aflg)-E3- ho Agng@nbared 7-

monqﬁy%ccﬁ%ﬁép{:}é (ﬁ d,‘}rﬁtl )O((‘%/ &) ?bﬂ%ntéqrﬁc&)lcyclg{%facycle),
(HzN@éﬁ?néﬁlbstlt‘u a%]lo al k}L(HJNC(%§ Y¥hbstitReDgidyl, -C(O)OH,

O)-substituted
-C(0)O-(C;-Cs alkyl), C(O)O—phenyl or -C(NH)NHS,, each of which is unsubstituted or
substituted with one or more of -O-(C;-Cs alkyl), -halo, halo-substituted-(C;-Cs alkyl),
HO-substituted-(C;-Cs alkyl), amino-substituted-(C;-Cs alkyl), -hydroxy, ~-NO,, -NH,,

-CN, -NH(C;-Cs alkyl), -N(C;-Cs alkyl)(C;-Cs alkyl), -(-(nitrogen-containing 3- to 7-

membered monocyclic heterocycle)), 7- to 10-membered bicycloheterocyclic amine, -C;-
Cyg alkyl, -C2-Cyp alkenyl, -C,-Cyp alkynyl, -aryl, -benzyl, -(H,NC(O))-substituted(C;-Cs
alkyl), carboxy-substituted-(C;-Cs alkyl), -C(O)OH, -C;-Cs-alkylene-C(O)O-(C;-Cs
alkyl) or -C;-Cs alkylene-OC(0)-(C;-Cs alkyl); and

11
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al kyl), carboxy-substituted-(C1-C5 al kyl), -C(O OH,

-Cl-C5-al kylene-C(O O (C1-C5 al kyl) or -C1-C5
walbosloeysns OC( O) - (C1-C5 al kyl); and 11 WO 2005P00232®4/005737

PCT/ US2004/ 005737 Z1 and Z2 are independently -H or

-Cl-C10 al kyl, which is unsubstituted or substituted

wi Zhandiie aoe independently HADD-Ci-Cd ableyl, wdqlzls)s(lmylbstwaiéd er z3

subs g SRR bR L el e o ite Zo g Y of

indepeR@éily, “H¥%# [@’1)‘(25 Ayt WHLsh i9 ﬁnéﬂbsﬂtﬁtéﬂrﬁi sé¥stidiited Kx&tpﬁeihe or more
t oget her to orma-é}nltrogen containing 3- to

of -hglombiyteoxe @1 rﬂﬁH@c(ycN,u and tZe erscigk¢retpgethefo form a —(nitrogen-
1
conteifle o BRI b i bt B Lo BB i fing 7- o

10-mkfibeted bicyclit hétegrRcleR vt &, I agd Zz atteGalenrtegdiesred form a —
nonocycl i c heterocycle), or a_-(nitrogen- containing

(nitropentcgntamingriers@embeipe monogpdlisrhsisresisie), arcHnipZes-

O (C1-C6 al kyl
contdi BERERE ekond b BBV 5 o ey ) “or
C(€arNR gﬁhdfﬁegdbmh{ H, -Th€s iamzsﬂl:m;;éﬁgzdé :am%hé)eg (%@s e&jyt()o
oun nnu ~~
'Schwfgg @Q% (%F)Wgﬁg%ds®ﬂ5ﬂ- ceutically acceptable
Safﬁénaaﬁ@y@ﬁﬁ&%mee &5 €8£%un\ﬁ‘§ %beﬁ‘nulBg_\g)S 0, NH or

(C(O4)((CH2)WCFB))R,‘-( OH) (aryl))-, -0-, -N(Z5)-
-S-, -CH(NR11 gr_ - N(SERY)-, wherein Y is -CH, 20
NHQ, -(Cl- G5 al ky ' pivber ed nonocyclic
het er ocycl e), or D-(7- to 10-nmenbered
bicyclic heteroc, d miglan integer ranging from

: derogen or -Cl-C9
aIkyI or N, Rll anm4R12 ar\e en tqgether to fonn a
i X fber ed>gpnocyclic
heterocycle), or a -(nitrogen-coqtaining 7- to
10-i nerabered bicyclic heterocyclg)=—2% one of GlL-(4
is CGR7 and the renalnlng(ﬁﬁjcn are i ndependently N or
C R7;

and pharmaceutically acceptable salts and hydrates thereof,

wherein:

Rsis O, NH or S;

X is -C(0)-, -CH,-, -CH(halo)-, -CH(OH)-, -(C(OH)((CH2)mCH3))-, -
(C(OH)(aryl))-, -O-, -N(Zs)-, -S-, -<CH(NR;;R2)- or -N(SO,Y)-, wherein Y is -OH, -
NH,, —(C;-Cs alkyl)-(3- to 7-membered monocyclic heterocycle), or +(Cy-Cs alkyl)-(7- to
10-membered bicyclic heterocycle) and m is an integer ranging from 0-5;

Ri; and Ry; are independently -hydrogen or -C;-Cy alkyl, or N, Ry; and R, are
taken together to form a -(nitrogen-containing 3- to 7-membered monocyclic
heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle);

one of G;-G; is C-R; and the remaining G1-G4 are independently N or C-Ry;

Ri, Ry, R, and Ry are independently -hydrogen, -halo, -hydroxy, -O-(C;-Cs alkyl),
-C1-Cyp alkyl, halo-substituted-(C;-Cs alkyl), -C,-Cy alkenyl, -C3-Cg-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;

12
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R1, R2, R3, and R4 are independently -hydrogen, -halo,
- hydroxy, -O(Cl-C5 alkyl), -Cl1-C10 alkyl,
woaabw/eeest i t ut ed- (CL-C5 al kyl ), -C2-Cl0 al kenpCT/US2004/005737

- C3-C8-cycl oal kyl, -aryl, - NH2,
am no-substituted-(CLl-C5 al kyl), - C% é%C» Cl-C5
al A yd 3S0,-, RPN HG].—I\MOaI-NyIIQONNOEOQr ®C 0)0O-,

o PN 2 S o) 00 oo

Ky&)-¢ alNﬁ'ryl EHBoon-ccBitaifin 3C{SY -mienkbdred
- Cl1- Clg') al kﬂ(:y %2210 ((enyl 5 E)nl t rogen cont ai ni ng

mon@yclu@haemem&)@r e(dltroxgwelyt@mmg Treto dPgrgrebasyd bicyclic heterocycle),

-(3- tﬂ g F IIS%%@%S? 8300%8 E}chhlg I(hg‘gir(% cgcf;? mej) nb(g? gg&%m %%%d B}I\é?éﬁcchetero cycle),
Cg-d‘};Qiy@Io@Ekypl Qfl’l NZ?ZL t'(@1:[@5 7,3, Ca;{lﬁhb&ubstl’ruted (C1-Cs

het er oc

c - . -aryl, -Nz1z2,
alkyl),( c1- csybé(ﬂkﬁs )(Qzﬂzzlkyza)mw{\é %@&Yi{}@r & Tegmtessed
I
T
(HzN(XO).)- dubstithited layyl( 7- tG(H@JGﬁ(@)bem‘t_Bdhbéd:yyaidyd:, -C(O)OH,
C(O)(s-t}(é:\-&g éclsy?)) L@(Q)E)F%[e@al Y Qs(ﬁgﬁltﬁht % @?_I\rxf\ﬂ% is unsubstituted or
substltﬁe@% St Srandtk YL (C% @ggl&)p heny, haly-subSt¥ad?. C emen),

I'sS unsubstitu subsStituted with one or
HO-swbsteuefl-(COUs Glleys aminoysupstituteat (€51-Cs alkyl), -hydroxy, -NO2, -NHo,

o SRR abro S i Ca o TR olfag 71707

JﬂPIﬂhm:nnnBHZD11c h‘e@%cwmﬂ @11'0@_0 -Akpkied i cN(c%e@%cvchc amine, -Ci- . ..,

al kyl (ni trogen-contai nin
Cro atish - dalkmaa@,yzﬁm @umylermly oyl NGO Domhatiberica-Cs
alkylg 45 'x§ %ubs%ﬁf&%g& £ gﬁg}rpe C(Oﬁbﬁ 16 819111{37 ¥l o0y ST,

alkyl) 61H§hmglkygsw@0(®g(@%(lzgg@| ﬁl kyl ), .
car boxy-substitute a 1 .
" a0 a@v@ﬁ@enée@}b}é Sk %Cwai% | \yhclélp 1s ynpubsgituted or

l o2, find Z, are
substﬂh%é g@ﬁﬁorngt;fr%m &% r@%?b@[%) -N(Zél)fﬂ;')‘ dwl%% @5 % dz

independertist +H ot €ch-Of alkglbdidhtis uess:ubmmltﬁdmeuwmmd withfone or more

-hal o, -OH ar -N ) Z4),, wher 3 d Z4. are 20
of 1R SRIEAE Y21 ok Zedr | s Tpgn & -Btrogen-
contd&‘rﬁﬁ? Bstd 1-HeftheRd 18 bl dh&ekobidlE) se-(AftroFBri-Eontdining 7- to
-hydroxy or -N or N, Z3 and Z4 are taken

10-meersHancsbe hormasclel; ur N dgend Zg orsttalsen tageter tp orm a—
b d |
itrogpEPPERte TR0 helhtred MALGIE BBl by, gra (nitrogen-

contdgih 170y 1- ﬁl)embefedlﬁlcﬁmc&e«ér&&cla}e t aken together to
forma - (nitragen-containing. 3-

to /- er
motsk Vo lis iderandensbydl. 6§ 1-Coplkyl-Q#F %@g§r52§-zfgﬁ9aPWHg
SO, yeEl eterocycle); each R7 is
SO‘%Z% beﬁ&eﬁmwg}%&% élﬁi@ _O(Cl-C6 al kyl),
85( 1€}HCGC1aCL(y1Ik)/1 (G}B@ENH(, €(ZC—H:}@1 alyk y(QH04-(3- to 7-membered
-H, - JB-. C5 .ak |,
monocef et@qcyc )ﬂ to 5nbgr(e 1 1c[y811§_ W(%?l% -(CHo)n~
COO-(C;-Cs alkyl), -(CH,),-COO-aryl, -(CH,),-COOH, -CONH-(CH;),-COOH, -
CONH-(CH,),-COO-(C;-Cs alkyl), -CONH-(CHy),aryl, -CONHNH-(C;-Cs alkyl), -
CONHNH-aryl, -(CH,),-CONH,, -(CH;),-CONH-(C;-Cs alkyl), -(CH3),-CONH-aryl, -
(CHy),-CONH-(CH,)q-aryl, -(CHz),-CONH-(CH3)4-(3- to 7-membered monocyclic
heterocycle), -(CHy)y-CONH~(CH,)q-(3- to 7-membered monocyclic heterocycle), -
13
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nonocyclic heterocycle), -(CH2)" -(7- to 1 O-nenbered
bi cyclic heterocycle), -(CH2)n 30 COO (Cl-C5 al kyl),
WO 2@ ApyBICO0- aryl , - (CH2)"- COOH, - CONH ( CH2) n e0DidS2004/005737
CONH (CH2) -COO- (C1-C5 al kyl), -CONH(CH2)n aryl,
-CONHNH- (C1-C5 al kyl), - CONHNHaryl, -(CH2)n CONHQ
(CHp{-CONH-(CBeNEQICH- G&H&)kﬂQNH-(OH%@ONM} -G glkyl),- (CHz)n

cons B meraninony B el & 67 Gaplcin vt -
C(O)g@i% 2005 é@g@ﬂéh/ US20 547@2%@)(@}13?@@%0@7“

membaREinga@iaryelicdempcyc{ S HT O CAL)- @owmembemi bicyclic

heteroac)éj)) &@%ﬁ% pkgologll k@?@ﬂ&og\lgtwc%gﬁerreg rr?o%b cyclic

heteIQf&Q)lé) %ph&fy@) ((ﬁ@QCHm (610 Gsahiered bicyclic

ered nonocyclic

heterneycé@oé}(éf)@;CHa)@@@wm@(@Qﬁéﬁ()ﬂB -9 7@6%%@ megocyclic

heter%&\%%%) '—éﬁ@(&%@e—r ﬁ&)ﬁ%l i (93 (9(1 )—gm—noc Cri%}ﬁt')’@fled bicyclic

hetelbejlcﬂé)QC@(@)BJX(CH&( ﬂ)c(n@il')g) G@W@th%@)ﬂ}@f@lg) 87to T-membered

nbered bj cycl het er ocy,

monoqgc:@ @ )’ﬁﬁh e—,%(p N((@@I@ﬂ@l 9(&8%{3)4 7t tp YO-msmysreddicyclic

hetmﬂ%?}y g"_@N({dgjlg rt—@‘;%& Z%enlgrl%egé(g%r&)g:ﬁ%)cgc EHEt%fBélycle)z,

C(ON{ @ oee boe) Q- me@(b@)ell&(b(i@dﬁy hpﬂemwbl)ez, or SnOJéNHza ; <
g e .
”"C%'a‘?i?% FE n%{ggé@,r&%@ é§1962%(01& ‘{ CH2) - phenyl ) ( (CH2) g

ntsoanl@fégemﬁgn%gfmnw%m heterocycle), -C(O N((CH2)
-(3- to 7-menbered nonocyclic heterocycle)2, -

C( Dy oryrel o refagestio campperdsd flioeyelai @) het er ocycl e) 2,
or -S2NH2; each n i%,an i meger ranging fromO to 10;
and nis an romO tg 10.infeger ranging f 15 The
i nvention al sorxgl at e 3 L0 €8 pounds of Fonnula (V):

phar maceutical ly & ts and hydrates
t hereof, 20 wherefT S NH R1, R2, R3,
R4, R6, R7, REE and HO are &R0 - hydr ogen,

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

Rs51is O, S, or NH;

R1, Ry, Rs, Ry, Rg, Ry, Rg, and Ry are independently -hydrogen, -halo, -hydroxy, -
NH; NO,, or -A-B;

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

B is -C1-Cyy alkyl, -C,-Cjq alkenyl, -(nitrogen-containing 3- to 7-membered
monocyclic heterocycle), -(nitrogen-containing 7- to 10-membered bicyclic heterocycle),

~(3- to 7-membered monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle),
14
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NH2 NO2, or -A-B; Ais -S2-, -SA2NH, -NHCO,
-NHCONH-, -0-, -CO, -OC(O-, -C(OO, 25 -CONH,
woCwN(e139€4 al kyl)-, -NH, -CH2-, -S or -C(S) PCTBS2®4/005737
-Cl-d o al kyl, -C2-C10 al kenyl, -(nitrogen-containing
3- to 7-menbered i onocyclic heterocycle)
-C3-Ggcpelbalgle mryb ANZi i 1(§1-Cs allylda®)-Mehbs raadncb}Sld;B@mt@d-(Cl -Cs

it & ULk e £ o lETEr P BN e

mon %%If‘cr I%éfﬁéyﬂe) orl—‘tCY@s?aQ@@)/ @ON%%H%BGM@MEQ}%?&JCYCR)

(HzN@[(R»’rsehﬁ)tuMﬂM,, ani n(ﬁzélﬁz(@) SuhS@@ifgdG!yI@l e @Y,

oML SR Aol S LBt ot

bstAtéd kwith(ofre o Sokd ﬂ&yd(g@ Gla hbll@tsabﬁﬂ:méﬂ I4-Cs alkyl
S O))-substi ?ut e gr@sfmwgy NG -subst i i(utl eéa -

HO st Cr G ajoh, aginoctiy t@ﬂ(eéica:@s@i ) yhydroxy, -NO, -NHs,

-CN, u%%h???%?’ éd hg(rt %@5@% é?ﬁm QR g%? Clr?gtralemn% 3-to7-

memb&:b({ ﬁbné@oﬁb lylejocyelep)l D, toli@laemtiaed btdytbﬁet(eﬁbyﬂ& amine, -C;-
HO substi t ut ed- ((C1-

Cuo a]éﬁﬂangz -Supdlkemiht-Co-Chcalkemylatag y )benZBﬁy AHNG(ODgepstitutgglsr-Cs
alkyU %Pox?%&af@d k&fl Alk Q@%@ é@nek@n}o)d((%n%(@l)b}(@acg

rogen- cont ai hi n eréd nonocyclic
alkylh@téh{&yedlt;é&r)e-OE{O} C110s alspieandd bi cycl ohet erocyclic

A 2%%%1 ppeng B@L}gﬁ or _ch%m )Wh“é‘g%kgﬁnﬁ%s lggt‘éﬁl s

qnhstﬁJwKH kith AR SEhsld, Loted-(Eiy) g‘é aif%yd: )?3 an@ép)@H
CI- C5-al kyl ene- C(O) O (ClL- C5 -

1ndepahmle'ndrl QI}(C@)C:( @kylcyhmhny ul)subatﬁgte;gpr gvhjstlzge(épv@:h one or more

dent 1 | Kk
o oL e 0 S A 3 g
contaiti@d 8- to-Cefiberdddendctdlc hao&ec;&l@:br al’-udnlltm ga{-eon’ltﬁmng 7- to
I ndependent | H or -Cl-C5 al %:\}h
10-mgBed DI aHE HeIBTocKElEk o Nute an%z ﬁfeé fendpzsiiedo fogpm a—

(rlltrongI‘?l ?%tam gd3r Q8 Y -Bbmbere mo‘i’l'bf:%hc%%te@&%@%ﬂ cﬁ’ra?—(hﬁi‘&%@n

o forma - (ni trogen- contai'nihg 3
conta?mngﬁbmrlé)elmnmbemyld)hawhhhetemyvle] e) or a

ST R T

moncfc%l'i@ l?etero&%lé) Q@?H)HC—Q?‘I 31 10LA8mBered BicichER&E0eS]e), -(CH,)o-
monocycli ¢ heterocycle), or a -(nitro en 20 contalnlng

COOAC:11@ ailcylheméx)e@(m-@w&l (CHpetEIQdy ¢}
CONRARR PO G PN © )i d &Y@NEE%T‘%’C éf?’a“%%f
CONH@\TH@(SH er(@ﬁtzplchHb c(dJHE)ﬁmENHL(e)nCs aIGHE - (CHGR0ONEL-268, -

SR ST e C O AT
(CHARNE- S By abbH O N H T oo, prehesedngygaelic
SRR S ey S Bt
(CHL)f CHRH-(CINHCONH; -(CH,),-CONH-(CH;)q-CONH-(C-Cs alkyl), -(CHz)a-
CONH-(CHz)q-CON(Cl-Cs alkyl)z, -C(O)(CHQ)H-(Cl-Cs alkyl), -C(O)(CHg)n—aryl, -
C(O)(CHa),-COOH, -C(0)(CHz)y-COO-(C;-Csalkyl), -C(O)(CH,)a-COO-(3- to 7-
membered monocyclic heterocycle), -C(O)(CHz),-COO-(7- to 10-membered bicyclic
heterocycle), -C(O)(CHy),-phenyl, -C(O)(CH,),-(3- to 7-membered monocyclic
heterocycle), -C(O)(CHy)y-phenyl, -C(O)(CH,)y-(7- to 10-membered bicyclic
heterocycle), -C(O)O(CH,),-phenyl, -C(O)O(CHy)n-(3- to 7-membered monocyclic
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(CH2)n CONH-(CH2)garyl, -(CH2)n CONH(CH2)q (3- to
7- menber ed nonocyclic heterocycle),
WO 2aHAPyBICONH- (CH2) g(3- to 7-nmenber ed nonocycl PCT/US2004/005737
het erocycl e), - (CH2) nCONH ( CH2) gCONH2
- (CH2) NnCONH- ( CH2) gCONH- (C1- C5 al kyl), -(CH2)n
heter@Qid),(-OKR) (GERN G -SI(QYIOFR):(ete0) (-miempberqdticymbic

heteroc‘@(cé,( g@%&é@ﬁ@f@g g@)ﬁ(cﬁ&?&?ﬁ@‘(% (97 pgmbered

mono %@E@&B@%l%f@(@md I 151%&199(}(@&—}3?] 7-18( Onidahbted bicyclic

nber e eterocycle)

heter@ccy(cte)),(ae@)hiﬁﬁazw(S toCy- ID)e(IfDI@IE)i m@eyeles etorerpeled

C«»ﬂﬁﬁgi%%hE 10?$teﬁ%%¥§ %%%%%gé L%?ﬁ%%rpgng terocycl e),

%@%@aﬁ%@aﬁﬁmgm D@ Cof2) - (3- to 7-nenbered
monocyclic 1 005/ 009398 PCT/ US2004/ 005737

het s dytees)ranging GppcdHe)d, wilhehging other thrp Q-phen Rpds +1d; and
| O N( (CH2
oD c e Fol PG (toeyg 3 1o

7-Tryiheseidn algorelas td cohpdide oy Ebmnula (VI):

- C(O) N((CH2) n- phenyl ) (( CH2) ¢z, 7- to 10- menbered

bi cyclic heterocycle) C(ON((CH2)ri (3- to

7- menber ed nonagyclic cle)2, 5 CON(CH2),1

7- to 10- menber ed Tk e nocycl e) 2, or - SO2NH2i

each n is an integ om0 to 10; p is an

i nteger ranging f 4 p being other than O
pr—Ranging fromO to

. compounds of Fornul a
(VI): RL RS RR NH R¥NRIO/ RAXR6 RO 10 R7 R8 (V1)
and pharmaceutical |y aBceptg@ Al ts and hydrates
thereof, wherein: 15 R5 is

R4, R6, R7, R8, and RO are i ndentli/ -hydroi;en,
- hal o, -hydroxy, - RY

and pharmaceutically acceptable salts and hydrates thereof,
wherein:

R5is O, S, or NH;

R1. Ry, Rs, Ry, Re, Ry, Rg, and Ry are independently -hydrogen, -halo, -hydroxy, -
NH; NO,, or -A-B;

A is -SO5-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0O)-, -C(0)O-,
-CONH-, -CON(C;-Cy alkyl)-, -NH-, -CH»-, -S- or -C(S)-;

B is -C;-C1g alkyl, -C»-Cq alkenyl, -(nitrogen-containing 3- to 7-membered-
monocyclic heterocycle), -(nitrogen-containing 7- to 10-membered bicyclic heterocycle),
-(3- to 7-membered monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle),
-C3-Cg cycloalkyl, -aryl, -NZ,Z,, -(Cy-Cs alkylene)-NZ,Z,, amino-substituted-(C;-Cs
alkyl), -N(C-Cs alkyl)(C;-Cs alkyl), —(C;-Cs alkyl)-(3- to 7-membered
monocyclic heterocycle), or -(C1-Cs alkyl)-(7- to 10-membered bicyclic heterocycle), -
(HoNC(O))-substituted aryl, -(H,NC(0))-substituted pyridyl, -C(O)OH,
~C(0)O-(C;-Cs alkyl), -C(O)O-phenyl or -C(NH)NH,, each of which is unsubstituted or

substituted with one or more of -O-(C1-Cs alkyl), -halo, halo-substituted-(C;-Cs alkyl),
16
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NH2 NO2, or -A-B; Ais -S2-, -SA2NH, -NHCO,
-NHCONH-, -0-, -CO, -OC(O-, -C(OO0O, -CONH,
WO@@N(OG}]39§J4 al kyl)-, -NH, -CH2-, -S- or -C(S)PCTA8284/005737
is -Cl-Cl10 al kyl, {c2-C10 al kenyl
-(nitrogen-contalnlng 3- to 7-menbered. nmonocyclic
HO-shb$tﬂrutrad—3(6h-€); alkyDnaminogabstitotredaChiGgllad), thydioxyeNoesr 82,

o EREUEL B S ST GRS SRRl
memﬁ‘&%@ ﬁR)‘ﬁM&}l'c‘ﬁ): heter&%cl@? ’7CY<53 i @8l diered BiEYdlohet dé\l‘&%%?—lc amine, -C;-

al kyl ene) 2, am no-substitute

Cio akklykyC) -Cio kS CEzfﬂ:lky]k)’(lﬂ -0y, dickyyly (HQN@CQ) egbstituted(Cy-Cs

b S R0, F3RR S GpapheIgerelelc,

LO) ¢ bstltuted ar I
oL A ORIt 14 2

@I@y@zz@xe g epandont]y -H oy S &p w&w | Wl@iﬁh lsemlbaﬁﬂﬁ?d 8hch
substﬁcg}egh\xgﬁl orlaso(r%?_c%%g§a y’l ?91 ?rqu 5(%35?245, \I/}E‘Jrg% Whd 24 giae or

indepead@ntisulas bt tait€dalk@ wbkhak hﬂéubsﬁtﬁﬁad%sﬁlﬁﬂﬁﬁiit@@@z%&me or more
PCT/ US2004/ 005737 __HO subst it ut ed- (C1-

of -halp hediowtof i He:ew N> &p-aad Za g, fpken 1og ?lotﬁz)fom Rlofzmtw&ﬁIrz
conta1rﬁﬁ%? MHﬁ (eknR eﬁ,lﬁyﬂ&cy%hd\ﬂét\érg% r‘r@l Jew! —)(gl oggﬁc%tlﬁr’ﬁr}g 7-to

rogen- Con al nin nber e nonocy clic
10- 1nbﬁ11belred d:>y¢;1ch¢ het%rocyde)], (6% h@ i) ende d, medgdcﬂndhgettb@rdc yarim g —

(i GPR PRIy - PEEHEST TORAS Y oVl T BRI oS

\mnta5mﬂ£ kY1) 10-RRADEXY Wé#%ﬁ% hbtuléo%sim(efk 3 G alkyl), -C(O OH

C5- al kyl ene- or -Cl-C5
al lkyjlleﬁlé OHQ) alk 1 (CB at Gy YECHZR- agyld (2P hr(@- to 7-membered

mondERRRATBRILY, 14T Bt W gl <o

COO-(raL @y alk @EH»)NC@%@){CWB)QIC&)@H APOINBA(GH A,-COOH, -
i nde ent | which is

coNn thtQQvéé 65 D T M Y e OB (6 £ ). -
o e%ltlylftl )@Oﬂﬁz ?{'7?[ ) FONEL- (?J’ _ENhcAf @fﬁz)% A -ary], -

orm a rogen- ontai i ng 3
(CH27n mm(@ﬁv)mar}d),c—yCHb)Q O@NHF(@&%M @) to7-ngembered monocyclic

d i
heterfoUA o Ep by OTR- R (a2 88 BRBROCOBSHREIPlS) -
(CH,H,000N81- (cﬂgb Id®9an- G@H{) ACUNG- (311, §,CCENPEMMDES 8Hy1), -(CH),-

nonocyclic feterocycl e or a -éénltrogen cont al ni n

CONH—(@Hz)l; @Ofﬁﬁn@s@d!ksﬂ)zcﬁﬂ)@ﬁm oCyelkel),; -C(0)@H)i-aryl 1,

COYGFeRl ST RN SR egPIe: (o7
mem'Eéécirxe% ng]i'-i? g?%;e{%@)ﬁdb | -C(ORKEICC;%C%%)KEW,- to I(le%)nbg(r)fl‘:cll bicyclic
hetem@(gl@&, §0Hﬁ;@£q:nyl @g@?);q §3I g @@;m@re@ogpgﬂly
et I By R @ o { G B T e

heteratc¥d)) ~C(O)OtCHy),-phei--an PhO(CHz)n-(3- to 7-membered monocyclic
heterocycle), -C(O)(CHy),-phenyl, -C(O)(CHz)n~(7- to 10-membered bicyclic
heterocycle), ~C(O)N((CHy)p-phenyl),, -C(O)N((CHz)y-phenyl)((CHz)q-3- to 7-membered
monocyclic heterocycle), -C(O)N((CHy)p-phenyl)((CHy)q 7- to 10-membered bicyclic
heterocycle), -C(O)N((CHa),-(3- to 7-membered monocyclic heterocycle),, -
C(O)N((CH,),-7- to 10-membered bicyclic heterocycle)s, or ~-SO>NHy;

each n is an integer ranging from 0 to 10; and
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20 (CH2)ri CONH (CH2)q aryl, -(CH2)ri CONH (CH2)qg (3-

t

o 7-nmenbered nonocyclic heterocycle), -(CH2)ri

WaOMF09R) q(3- to 7-nmenbered nonocyclic het er CY@iSe)04/005737

(CH2) ri = CONH ( CH2) g- CONH2 - (CH2) T'i

CONH- ( CH2) g- CONH- (C1- C5 al kyl ), -(CH2)"
CQNis-ahGH2 e GaNifd fi6Mm @tki0.) 2, - C(O) (CH2)ri (Cl-C5

"ty s bese i e St & BGREE o (3. 1o

7 25 menbered nnnocyclng het efgcycle), -C(O (CH2) 1;

COO- (7- to 10-nenbered b| cycll

nonocyclic heteroc
- (CH2) -(7- to
-C(OQCH2)ri phenylN

het erocycl e),

3- to 7-nmenbered

2)ri phenyl,

yclic het er ocycl e),
(3- to 7-nenbered

(O (CH2) n phenw,

nonocyclic heteragycl HCH2) i phenyl,
-C(O(CH2)ri (7- to 10-Rye bi cyclic 30

het erocycl e) , C(O)N((CH2)11 phenyl )2, -C(O N((CH2)n
phenyl ) ((CH2)g-3- to 7-nenbered noxocyclic

het er ocycl e), -C(O)N((CHZ),,G henyl )N (CH2)q 7- to

t

10- menbered bicyclic heteroc cle)//)C(O)N((Ckﬂ)n (3-

o 7-menbered nonocyclic heter® - CCON(CH2) n

7- to 10-nenbered bicycli %Vﬂ?terocycl e)2, or -SO2NHZ;
each n is an integer ranging fromO to 10; and 17 WD

005/ 0093 PCT/ US2004/ 0 n i nteger rangin
and I%’?’Jﬁ?‘:@u %%’ Cceﬂjigﬁ? ﬁa&?@rﬁlg Z‘nggfe§ gh?‘é‘i’fgt els to ° conpou g :.‘i s )
wher&fn Formula (MIl): R2ZNH X'"" R R X R4 G ~Gl

-& (VIl) 5 and pharmaceutically acceptable salts
N&m@%ﬁﬁwhaed wherein R5 is 0, NHor S; Xis

- CLQ) -y Tn - 0)¢ .

S Qe - LH OB QR )
(CORNpAS-, -0 NZOH BRLCRLR: R9)- ONOSSDYYS-, whostietris YOHs-
NHZ,-—(C’I-C-s alkyl)-(3- to 7-membered monocyclic heterocycle), or «(C;-Cs alkyl)-(7- to

10-membered bicyclic heterocycle) and m is an integer ranging from 0-5;

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

taken together to form a -(nitrogen-containing 3- to 7-membered monocyclic

heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle);

one of G;-Gy is C-Ry and the remaining G1-Ga are independently N or C-Ry;
R, Ro, R, and Ry are independently -hydrogen, -halo, -hydroxy, -O-(C;-Cs alkyl),

-C;-Cg alkyl, halo-substituted-(Ci-Cs alkyl), -C»-Cyo alkenyl, -Cs-Cg-cycloalkyl, -aryl, -
NH,, amino-substituted-(C;-Cs alkyl), -C(O)OH, -C(O)O(C;-Cs alkyl), -OC(O)(C;-Cs

alkyl),

NO; or -A-B;
A is -805-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(O)0O-,

-CONH-, -CON(C;-Cy alkyl)-, -NH-, -CH,-, -S- or -C(S)-;

B is -C;-Cyy alkyl, -C,-Cyg alkenyl, -(nitrogen-containing 3- to 7-membered

monocyeclic heterocycle), -(nitrogen-containing 7- to 10-membered bicyclic heterocycle),

-(3- to 7-membered monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle),

~C3-Cg cycloalkyl, -aryl, -NZ,Z,, -(C;-Cs alkylene)-NZ;Z,, amino-substituted-(C;-Cs

alkyl),

-N(C;-Cs alkyl)(C;-Cs alkyl), -—(C;-Cs alkyl)-(3- to 7-membered
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NH2, -(Cl-C5 alkyl)-(3- to 7-nmenbered nonocyclic
heterocycle), or -(Cl1-C5 alkyl)-(7- to 1 O-nenbered
woi2005m09398 het er ocycl e) and mis an integer rangCngstwanws737
0-5; R11 and R12 are independently -hydrogen or -Cl-C9
alkyl, or NN R | and R12 are taken together to form

monca:ye](mhdztemgmie)c on%(élhf(ﬂsrtd;kﬁ)—(% do T0-meemhimredbivpdodietirpeycls, -

N GORemBlT e ol o M EBarayhie iyl -CO9H .

; | HAE PEAARIAIE UndbStituted
C(O%Eé -@%@dk@% dj@@ %%gk%ﬁ}?ﬁglé’p%ndgm Iy 1hitlirélr 0 tute .

substithizd ovith dnecirangre of e{(€1-Ceslkabk yhajo, halogubefiigtesh(E G alkyl)

HO- su@%%ﬁg% L gﬁlﬁ/& qréo%ﬂb"é‘t'lm%’qwl A R ESY Lo, N,
-CN anmgl@g )% Og%)t LN@{ @Qlkﬁ@id@aglayl) No(giﬁt@g@rﬂycon@ﬁ@@%-ﬁ

memb g@% mono g@ilnmetero queieh-7- to Npqg@qp]pered @cyclé]@igiro cyaticgyive, -Ci-

Cush P50 GG SR P e g e,

alkyl) (catbiok p@ebstieaed-4CPCHEILSD), tcc(o;eme nbeCedlkytampdt()OHE;-Cs
het er ocycl| e), Q@ trogen ontaining 7- to
alkyl) ot Gyt rblsYlgee-0CE Qe ¢ eCn 1rocyc| e), -(3- to

7.
R RGO 8 i By

substitat‘eyilwlthr cMEchZnore (o€Cikalh -Qlkar Nﬁ@é)(Ml\Z]ZQle Z3 and Z4 are

indepg Eé}}rt]]gr( bs laﬁkgl%'l( C:l‘u% uaI %g%itzgﬁd_ow%cgs_t%ted with one or more

of -hdin] JE?H@QS?%@ ONTS MY, 20084 00 3R ECHEMBORARA 2 T3itrogen- -

nDnocycllc het er ocycl'e), or -(Cl- al kyl)-(7- to 1
contadning Aber Behepibeyas] m@,nq%r@]gq ]@thr@pjggle) ar a —(nitrogen-containing 7- to

10- 111‘315'%%@12y0& %ﬁ%ﬁftc%legf% &Tﬁ % t%ﬁ)ﬂ)tgg&%ﬂ&) %Brﬁﬂ enyl

(nitrogen cohthrii M., to%ﬁbm@faredﬁm&bc%flwdﬁﬁﬂﬂb@tcﬂd)mled—(ﬁftm gen-
substituted with one or nore of -O (Cl-C5 al kyl),
contaljgg d- tonk- megx?@geéuhlwéehm%@l% kyl), 5

e
-SOﬂ:J([;I((?iL%ﬁllafﬂ)kyl()(m}mldﬂé(@lkyl) - g(r;i t Irogen-7£:otnf)a| ning 3-
| rblred bﬁ@ﬁ Bt S SR HE - g

monGcC(;ghQJ:&el%t:if& L S:Z @1@ 1@'—1'51}51%Ered 'b?dy)ﬂle hete®RFL), -(CH,),-

L subs |tute al 1)—/1
COOc(&h%@ksd bEEH )¢ SHEICH2),-COOH, -

CONgfé%%éﬁ gﬂd&é@;‘ o %O{)gécﬁéljﬁ%}%g‘lﬁgg db%ﬂ{NH% @, atieyl), -

CONHMe@eyldeZ)g C(DN&BIz, (CﬂszHk&ijs\m}:ﬂh -{GH,),-CONH-aryl, -
nsubstituted or substitut one or. nore of

(CHz)rh@pNH (@%)marsdmgﬁy)@m v(ﬁérha;q @3 ty e ezabegpmonocyclic
. | ;
e R PPN (A7 o HObE A ptroye.-

(CHz)nh@DNH (OO -CONEs -(CHD;-CONHN(CH3) 2 DANH-(GF€s alhﬂe»”(CHZ)n
coNER TR &5, ) RIS, -(C1-Cs allcy), -C(O)(CH)yar, -
C(O)(CH,),-COOH, -C(0)(CH,),-COO-(C;-Csalkyl), -C(O)(CHz),-COO-(3- to 7-
membered monocyclic heterocycle), -C(O)(CH,),-COO-(7- to 10-membered bicyclic
heterocycle), -C(O)(CHy),-phenyl, -C(O)(CHz)p-(3- to 7-membered monocyclic
heterocycle), -C(O)(CHa)y-phenyl, -C(O)(CHy)p-(7- to 10-membered bicyclic
heterocycle), -C(O)O(CHz)p-phenyl, -C(O)O(CHz),-(3- to 7-membered monocyclic
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15 containing 3- to 7-nenbered nonocyclic heterocycle)
or a -(nitrogen-containing 7- to 10-nenbered bicyclic
waebwroogwsl e); or N, Z1 and Z2 are taken toget RET/US2004/005737
forma - (nitrogen-containing 3- to 7-nenbered
nmonocyclic heterocycle), or a -(nitrogen- containing
heter@eycle), -CFONETHDepleatyhi (O (CHhef7e K@t@-mw)b,erﬂﬁvihyﬁ? is

heterL@cf%l '&‘(@‘g (@1 ;-phegg'}l)z, égﬁhﬁy(@fl@gpg }2‘4) KY! d7-membered

mon&%ﬁ)”ﬂ?‘c&@é 4, 5@4051\[}%_%? bl%:nyﬁ((d—%}q 0 @bliﬂémberéﬂﬂ%ifchc

nar

hdmnmmb@yﬁkﬁmﬁﬁéfhhdayai%ﬁnmnwatWGHO%whch@@@@%ﬁéhbered

ORI BEH °C¥° e thisyeh My TR G )

Cdeh (G int, Bloky 11D; arrdCONH- ( CH2) nar yl
- CONHNH- ( Cl1- 25 CONHNH aryl, -(CH2) - CONH2,
(mzplni@gpnmarqwg@srrw)t@lq _(CH2) -OONH-aryl, -

( (:lee) n‘(t)lgr%e\%l-n( %H%%ﬁ s% bonﬁé? it oc%&% Ig) (3- to

nonocy

(CH2)n CO\lH-(CHZ)g(S d10 7- ber ed nonocyclic
het erocycle), - (CH2)n H2) g CONH2

- ( CH2) NCONH- ( CH2) R~ CORFRY ' kyl), -(CH2)"-
CONH- ( CH2) gCON( C1- C5 -C(Q(CH) -(C1-C5

alkyl), -C(O(CH2)" 30 C(O|(CH2) - COOH,
-0 (CH2) -C00- (G- T
7- menber ed nnnoc§cllc ,eteroc cle), XC(O (CH2)
-C00-(7- to 1 O- menber €4 bi cyclhic eterocycl e),
- QO (CH2) n-phenyl, -C(O (CH2) /=X
nonocycl i c heterocycle),Fﬂ
-C(O(CH2) -(7- to 1 O-nenber
heterocycl e), -C(O O CH) nphen
7- menber ed nonocyclic 19 WO 2005/0
PCT/ US2004/ 005737 heterocycle) CfC»(C}Q)rl phenyl ,
-C(O(CH2)Il (7- to 10- ed bi cyclic
heter ocycl e) C(O) N((CH2 enyl )2, -C(ON((CH2)n
nyl) ((CH2 -menbered nonocyclic
and Hhét‘né%e%qﬂéoaccepéﬁ@ N“(lf@@lﬂé}lﬁdra#é el CH2) q7- to 1
Whmgmnenbered bicyclic heterocycle), -C(ON(CH2)n (3-
7- menber ed nonocyclic heterocycle)2, 5
C(K)]ISI(Q@IPH))rB 7- to 10-nmenbered bicyclic

& R ctrl o ane 4P ARG g 11 om
(C(O@I)Ga?yl?)o : @lh leN(Zy)e ngi Oaﬂgggﬁmgt 8t 8y SOIYFORRersMly i9£0H, -
NH,, —(C;-Cs alkyl)-(3- to 7-membered monocyclic heterocycle), or —(C;-Cs alkyl)-(7- to
10-membered bicyclic heterocycle) and m is an integer ranging from 0-3;

Ri; and Ry, are independently -hydrogen or -C;-Cy alkyl, or N, Ry; and Ry are
taken together to form a -(nitrogen-containing 3- to 7-membered monocyclic
heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle);

Ry, Ry, Rs, and Ry are independently -hydrogen, -halo, -hydroxy, -O-(C;-Cs alkyl),
-C1-Cyq alkyl, halo-substituted-(C;-Cs alkyl), -C,-Cyo alkenyl, -C3-Cg-cycloalkyl, -aryl, -
NH,, amino-substituted-(C;-Cs alkyl), -C(O)OH, -C(0O)O(C;-Cs alkyl), -OC(O)(C1-Cs
alkyl), NO; or -A-B;

A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(0)0O-,

-CONH-, -CON(C;-C;4 alkyl)-, -NH-, -CH;-~, -S- or -C(S)-;
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R3X RART N R7T RZT 10 (VIla) and pharmaceutically

acceptabl e salts and hydrates thereof, wherein 15 R5
wOo0@00NBor S; X is -C(O-, -CH2-, -CH(hal 0)-PCT/US2004/005737

-CH(OH) -, - (O ((CH2)11CH3)) -, - (C(OH) (aryl))-

- 0-, -N(ZS) -S, -CH( R11R12)- or - N(SQ2Y) - wher ei n

Y B é 010 alkib2C,-CfCIk a5, a[rkgtbgene@ntalmng 3ntnberestbered

monoyC PR B SRR ebE biTe) Cana P ol Rgaplo),
-(3-t6 2 flﬁél’ﬁgerE& ﬁf@n@cﬁhc %Qteﬁge%'cl%ﬁ d(ﬂ@ lgfn‘i‘emwﬁp&ﬁﬁﬁfﬂﬂeyerocycle)
- hydrogen or -Cl1- and R12 are

-C3-Gisadyeloalkyly eartyk FNEZZf dﬁ:m Qas aluoﬁmea{bg?eag @@nnwﬁbsﬁl@ltgd (€0Cs

7- ber ed het

alkyt) e o s A 10 IO PN e i Tamsprtered

mond%ﬁ&l@d meﬁ@hﬁﬂe), BL(d%s aIBSyl) éméo E@-lﬁlﬂadrmlawﬁefetdwcycle)
al o, -hydro O (C1- - Cl1-

(NG ebrsdsatal | | oL AN D)o s 2 rideh- @O

_C(Ogdl) E&n-§5 ’gﬂ(g@g (%))&Oﬂ{e@ %Sbgl\lwz’ eagz 356@_@%’18 unsubstituted or

substitﬁi(e@?w@}%e@ nedrk vF YO-(€ 0 alkyD1-Hak, halokyubjtitutdd® CpCs alkyl),
Ho-shgg%teg?&f’-@; 2%1)@@%%;@@%? CJ@'&'H)S%\'@(»@L E@p; “NHp,
B AR A R

membdrké&mphocydinihtteogyole) ntal (B}-magﬁﬁecl ‘tmcyol@ifﬁhélem@dﬁc amine, -C;-

i olJISELELL SR\ Ry GO EAS, SEARRIG) i

(_.,alkvlﬂnmgstb&uhﬁ&&f%%@?hli‘cM\ f(@?oﬁo QOCWWQ%M(O%OXG i

terocycl e - cycloal kyl, -aryl, -Nz1Z
alkyl}@Cf»l(sz @k}ﬂ?ﬁ%@@l@d@i% aliylyj ang- substituted- (C1-C5 5

C C
Rzt e B oL G AU R Rty o,
subslrtﬁt@dv@ﬁl ekt Imor€ éf -Hato, LOOF d‘fBN‘QE{)@i) b)lllmté Vi and 74 are
het er ocycl e) substituted a

indepepdentiey df pr ébb@t qd{cy}?lcij %\W PeRpbstituisd oy @.q)stlltuted with one or more
of - h%l?,( \A}]r&o%gn SRpa c{éy\} A angg?)ag BRGNS EeREr o G Nddrogaeh

uns stitute
containing 3- to 7-membered monocyclic heterocycle) or a —(nitrogen-containing 7- to

10-membered bicyclic heterocycle); or N, Z; and Z, are taken together to form a —
(nitrogen-containing 3- to 7-membered monocyclic heterocycle), or a —(nitrogen-
containing 7- to 10-membered bicyclic heterocycle);

each Ry is independently -H, -C;-Cs alkyl,-O-(C;-Cs alkyl), -S-(C;-Cs alkyl),
-SO,NH(C,;-Cs alkyl) or C(O)NH-(C;-Cs alkyl);

Zs is —H, -C4-Cs alkyl, ~(CH),-CN, -(CHy)p-aryl, -(CHz)s~(3- to 7-membered
monocyclic heterocycle), -(CHa), —(7- to 10-membered bicyclic heterocycle), -(CHy)a-
COO-(C:-Cs alkyl), -(CH,),-COO-aryl, -(CHz),-COOH, -CONH-(CH2),-COOH, -
CONH-(CH3),-COO-(C;-Cs alkyl), -CONH-(CH,),-aryl, -CONHNH~(C;-Cs alkyl), -
CONHNH-aryl, -(CHj),-CONH,, -(CH,),-CONH-(C,-Cs alkyl), -(CHz),-CONH-aryl, -
(CHa),~CONH-(CHy)g-aryl, -(CH,),-CONH-(CHa)q4-(3- to 7-membered monocyclic
heterocycle), ~(CHz),-CONH-(CH,)4-(3- to 7-membered monocyclic heterocycle), -
(CHz)n~CONH-(CH,)-CONH, -(CH,),-CONH-(CH)q-CONH~(C;-Cs alkyl), -(CHz)u-
CONH-(CH,)q-CON(C;-Cs alkyl),, -C(O)(CHz)n-(C)-Cs alkyl), -C(O)(CHz)y-aryl, -
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substituted with one or nore of -O (Cl-C5 al kyl),
-hal o, hal o-substituted-(Cl1-C5 al kyl), 10
wolneswoss t ut ed- (CL- C5 al kyl ), am no-substi t ut edT/(US10088505737
al kyl), -hydroxy, -NO2, -NH2, -CN, -NH(Cl-C5 al kyl),
-N(C1-C5 al kyl ) (C1-C5 al kyl), -(nitrogen-containing 3-
C(O)(@GH - Odith 1 0) (Trhne¢ O0- CClFféﬁtaﬁde)cy@(I@)ICH?)n -GQO- (3 to 7-

memb 12 @irr)gg([a}fe g%ﬁe?’oc&%gft@g?)ﬁf%)gfgﬁg‘ @egﬂ 10= @ﬁ 1c C 1t:
heteroc(y'él?e')\lct@))('(ﬁﬂp Hehnyt edl &Y ) 3- to 7-1nembered monocgchc

car ho: y- subst tuted-(Cl-C5 al ) OH,
heter@mlmok@}bm@@ GC(@](%)IL ~(7- 1c51<hmqnb)erqdrb1c3@1mc5

heterf RO RSD L RO Eir e TiBocyeti

h sd Ophen§L RE( O td1 @ARnWYerddi€yodit
eterét@%lé@ (O&GQ) en b@;i 5(@\,\%2}?23 and eraréey

hetenpm@eﬁfd@m(Q:Hzmmnynmc(@Né«cr&m-pbmya«q@q 3- to 7-membered
monocpqs;a Fc Settelzrh y}g::f 35( oég@)ﬁ% o~ %)ﬁgxwﬂ(@{?gg ngﬁéﬁbel%ﬁ bicyclic

heterb@@lﬁ) h@’(O§N((C@I2m(a tol Nirehb@asd 1ﬁ@n<ﬁ>@01ﬁc&hélb1’0gyc$e) ‘
ered nonocycli ¢ heterocycle) or
C(O)N(@H-Broé‘etﬁ 10oreabered gicyclig ]éeterfeyﬂ%)ﬂﬁérgg’ﬁdﬁ@ycl ic
h e taken together to
fgetargnlti gq%/&l(ﬁ%%grepfan%& gﬁotngpg? %g %{d to 7-menbered
nnpxscanahﬂegerheﬁgng)ﬁyni @Jo, 10or a (n| trogen- contai ning

- to 10rre ered bicyclic each R7 is
i n%@‘ﬁ Orﬂateséfic‘éép%ﬂ %‘@i?@bhl kyl ),
-S-(C1l-C6 aI kyl), 25 -OZNH(@E C6 al kyl) or
C(O)NH-(ClOGaIkyI) [ -Cl- G5 al kyl, -(CH2)
-CN, -(CH2)naryl, <~ 1O~y menber ed
nmonocyclic heterocyc ?7- to 1 O-nenbered
bi cyclic heterocycl
-(CH2) -COO aryl, gs{ CH H-(CH2) -COO—L -
CONH- (CH2) -coo-(Cl1-C5 m - CONHF ( CH2) naryl
- CONHNH- ( C1- G5 al kyl ),
-(CH2) -CONH(C1-C5 al kyl),
(CH2)n CONH-(CH2)q aryl, -
7- menbered nonocyclic
-(CH2) n- CONH (CH2) g( 3- to 7-nenber d nmonocyclic
heterocycle), - (CH2)nCO\|H—@ )gC(NHZ
- ( CH2) nCONH- ( CH2) gCONH- ( ¥ al kyl), -(CH2)n
CONH (CH2) gCON( C1- C5 al kyl )2, -C(O (CH2) -(C1-C5

and plbkaydcpytically Op¢aphibe saitsyhd hy@raten@iaedh/ 009398

" PCT/ US2004/ 005737 C(O (CH2)n COOH, -C(O (CH2)ri

WICTERG. (C1- Csal kyl ), -C(O) (CH2)n COO (3- to 7- menbered

gq@solﬁbxplmgoggterlocycl ﬁ)t C(O)l(CHZ) 11 8000(_'; to 1
nmenber e icyclic et er oc e), - "
prﬁémﬁc((l)cc@leﬂ@l@@lq)s Cﬁéogﬂue@@%&(ﬁzh&%} T
CORRIREL RO NETerbe TRHRRIET S TR Loty s -ot-

NH,, phepys; alkyt©@) € Chinbkrddmoiiceydlicreetbecedeone@iell akyl)-(7- to

10-membered bicyclic heterodycle) and m is an integer ranging from 0-5;

Ri; and Ry, are independently -hydrogen or -C;-Co alkyl, or N, Ry; and Ry, are
taken together to form a -(nitrogen-containing 3- to 7-membered monocyclic
heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle);

Ry, Ry, R3, and Ry are independently -hydrogen, -halo, -hydroxy, -O-(C;-Cs alkyl),
-C1-Cyp alkyl, halo-substituted-(C;-Cs alkyl), -C,-Cyo alkenyl, -C3-Cg-cycloalkyl, -aryl, -
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het erocycle), -C(O (CH2)n phenyl, -C(O (CH2)ri (7- to
10- menbered bicyclic heterocycle), -C(ON(CH2)n
woheisdRs - C(O N((CH2),, phenyl) ((CH2)gq 3- t OoPCT/US2004/005737
7-membered nonocyclic heterocycle), -C(ON(CH),,
phenyl ) ((CH2)g 7- to 10-nmenbered bicyclic
NH,, hetine- euilgsuhﬁ?]d-(clgcg})lkllylo )cmmoﬂ( f((%)@g(zr@em})e@C(O)(Cl -Cs
ocycl i eterocycle)?2 10 ON(CH2)11 7- to
alkylgg&??e%b éd bi cyclic heterocycle)?2, or )S()2NH2i each
N A$s &,LNSBIRH- - MDY NH@DI@HI 0012CcRNOYA)S -810)o-,

i nteger ranging fromO to 10. The invention al'so
-CONEH, aCedN(Co-Ca atigybund8I-ofCliEny Muloa-CM)Hb): R1 R5 R2 NH

o Bsthne A o g ot EOR o R s Brietubersd
mon&&whé?éro%’d%? Kith en-@()@irm HB-10-médb&rad bieyclic heterocycle),

-(3-to @ -mgx_&ﬁrzg)nonocgzhc @Hqup@)_,Rﬁ% to 1@Tm§1(\]gqg_|)@§3kp)cychqmrgpyple)

-Cs- %cggl&;@&l, arp{ngl%Z&)Z( Cq%i (E;55 a ﬁgxlt%}\(%gz, 3[91&12? @Efé'%ﬁ"ﬁt@ﬁj ~(C1-Cs

alkyl$,0- menbev(ed-dyi ﬁyﬁj(cgch@n@[)pcg(ch@s atlad)- (B It($7almemlmrﬁger
rangi ng from 0-5; and R12 arelnde
monacy gl @%@ﬁcw@ o @o Céﬂ allgfsrl) (Torto AD-npgrpd f‘é?fﬁ a%ﬁ/@é@m%le)
to f
A R
-C(O)h((){(CHla gHTyl)c e(h(t(}z)oqph@yl?m CONH)NHe daeh e whidhyis bgubstituted or
s e i o g PSS SRR B )

@hkleqhral o cal NO,, -NH,, .
o4 el AR LAty S

-CN, PNH(OSEG@M)OW@Z Cmml)ém%@@&bs&mmﬁe@dmp@umu@ to 7-
mem ?rlgg Fr;ono@ g'lreq_é’r%ygfe?)ﬂoc }O—mem eré(d ‘P)myclgﬁ:e(tg)og}gﬂc%me -Cy-

Cyo alkyl, -C,-Cy alkenyl, -C»-Cp alkynyl, -aryl, -benzyl,  -(H2NC(O))-substituted(C;-
Cs alkyl), carboxy-substituted-(C;-Cs alkyl), -C(O)OH, -C;-Cs-alkylene-C(O)O-(C;-Cs
alkyl) or -C;-Cs alkylene-OC(0)-(C;-Cs alkyl); and

Zy 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, 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 Z4 are taken together to form a —(nitrogen-
containing 3- to 7-membered monocyclic heterocycle) or a —(nitrogen-containing 7- to
10-membered bicyclic heterocycle); or N, Z; and Z, are taken together to form a —
(nitrogen-containing 3- to 7-membered monocyclic heterocycle), or a —(nitrogen-
containing 7- to 10-membered bicyclic heterocycle);

each Ry is independently -H, -C;-Cs alkyl,-O-(C,-Cs alkyl), -S-(C;-Cs alkyl),
-SO,NH(C;-Cs alkyl) or C(O)NH-(C;-Cg alkyl);

Zs is —H, -C1-Cs alkyl, ~(CH,),-CN, -(CHy),-aryl, -(CHz)p-(3- to 7-membered
monocyclic heterocycle), -(CHy), —(7- to 10-membered bicyclic heterocycle), -(CHz)q-
COO-(C;-Cs alkyl), -(CHy),-COO-aryl, -(CHz),-COOH, -CONH-(CH,),-COOH, -
CONH~(CH,),-COO-(C;-Cs alkyl), -CONH-(CH,),-aryl, -CONHNH-(C;-Cs alkyl), -
CONHNH-aryl, -(CHy),-CONH,, ~(CH,),-CONH-(C;-Cs alkyl), -(CHy),-CONH-aryl, -
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Ais -SO2-, -SO2NH, -NHCO-, -NHCONH, -0-, -CO,
_00(0)-, -C(OO, -CONH, -CON(Cl-C4 alkyl)-, -NH,

WO GChiE/009398- or -C(S)-; 5 Bis -Cl-Cl0 al kyl, - ERTEM04/005737

al kenyl, -(nitrogen-containing 3- to 7- menber ed

nDnocycllc het erocycle), -(nitrogen-containing 7- to 1
(CHzolf@@Mb(@ﬁz)bﬁw,cmﬂz]aéi@wﬂe(ﬁd{zw@ to {-Baemhered m@mfé/pb@l

heterﬂ%;f geﬁy gbbfg)é I'E(I)IS é/ é‘i’ géﬁl%}ﬁ)m ec? %lgg{)@y%[l&% Iﬁ)(@frgll

(CHZ),1¢@®1\@§( %1 e a:xgdﬂg ggg}a&twm =C k@Y, -(CHy),-

Cl-C5
CONg- »q (Co G M U T Poie wliqzl) OGSy, -

C(O)ﬁ%%@éocy Ol LGP SRR Go-- o 7

membéred M@9d13 lhl@t‘ei‘édyﬁile? d-Cl@(SM UﬂﬁbanE)Oé@} @‘IIO -membered bicyclic
-C(O O (C1-C5 al kyl Z 8& O phenyl or -C(NH) NH2, each
heterggyolihi CHO)ECHmsDiEsw t (O (G- %M@%@ewnpﬁoaﬁé%r

nete B SO el Y i s iae. oo
heter&&:}ld/é)) C(@r)d)(‘@i-lgybhénw ut]@@)@(@l{ﬁ(fﬂaIt(kWn)cmbdwcﬂmnyqychc
hetergf ) ;qaccaiapw T3 dhinaeieg B0t 7-

heterg@ﬁjﬂg1 gﬁd{?ﬁ{(oc Cnl }%nglr?ﬁ} ﬁfe}@)\gg@){%i éherf}@)( :kg{ﬂ%g%rﬁﬁlembered
mon(ajykhm};létel ocﬁﬂeﬁl@(@)l‘ﬂ(ﬂﬁﬁh)m phanyl)((CHbe Rzl 1 1O—membe1 ed bicyclic

S e T T

L CONEEIED;-al oylloeRemGel Bidyelic kSteroaldy),) or0B O K C5

“al’kyl éne- OC(O)- (C1-C5 al kyl); and 20 z1 and Z2 are
m@ébénmmtmggerm@rngfmn@ﬂg 18188d | which is

Ok a2 B % e o
UEE%%E? i akogt e pitn R Pl Bleke ¢ o

-hal 0, -hydroxy or -NHQ1 or N,sZ3 and Z4 are taken
together to forma -(ni' -l containing 3- to
7-1 nel nbered nonoeycl ¢ , Ie) or a
- (ni trogen-cont ai ni 25 1053 nel nbered bicyclic
heterocycle); or N, |1 and ZZ are taken together to
forma - (nitrogen;tonta
monocyclic heterocycl e)gs or a (nitrugen- cont ai ni ng
7- to 10-nenbered blcycllc het € le); each R7 is
i ndependently -H, -Cl-C6 alkyl;-OTY
-S-(C1-C6 al kyl), -SCRNHT Q(s al ky\)
C(ONH (C1-C6 alkyl); 30 Z5 i35 -H”/yCJ-CB al kyl ,
-(CH2)ri CN, -(CH2)n aryl, -( r\ (3- to 7-nmenbered
nmonocyclic heterocycle), -(CH2)" -(Wﬁ to 10- nenbered
bi cyclic heterocycle), -(GHI})' COO (Cl-C5 al kyl),
-(CH2)n COO-aryl, -(CH2)ri COOH, -CONH (CH2)" COCH,
CONH (CH2) n C00- (C1-C5 al kyl), -CONH(CH2)ri aryl,
and @%Hélhh& aletepRatiy balts and@%ﬂéwﬁlﬂaéryéf - (CH2) n CONH2,
ph CC%H—(&?ACB al kyl), -(CH2)™" CCNH—aryI 23

Wherem

Rsis O, NHor S;

X is -C(0)-, -CH,-, -CH(halo)-, -CH(OH)~, (C(OH)((CH2)mCH3))-, -
(C(OH)(aryl))-, -O-, -N(Zs)-, -S-, -CH(NR;1R12)- or -N(SO,Y)-, wherein Y is -OH, -

NH,, —(C;-Cs alkyl)-(3- to 7-membered monocyclic heterocycle), or —(C;-Cs alkyl)-(7- to

10-membered bicyclic heterocycle) and m is an integer ranging from 0-5;
24
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WD 2005/ 009398 PCT/ US2004/ 005737 (CH2)n CONH- (CH2)q
aryl, -(CH2)n-CONH (CH2)g-(3- to 7-nmenbered nonocyclic
waebwrooewsl e), - (CH2) nCONH (CH2) q(3- to 7- menmbeCemS2004/005737
nonocycl i c heterocycle), - (CH2)nCONH ( CH2) g- CONH2
- (CH2) nCONH- ( CH2) g- CONH- (C1-C5 al kyl), -(CH2)n
CR-OCR2) are GNP Sidetly aliydydged, or-C(-Op (atl;blﬁ)or N, Bus: @5l Ry, are

talce bt b e sl g > DB PEEB T 1o

heterg%?@ nbef %ﬁﬂé@ﬂ-@%ﬁﬂaﬁﬁql@ﬂ t810G1&hBored bieyElid kétébcycle);

O0- nenbered bicyclic heterocycl

@Oﬂzdﬂ@ﬁn@)ﬁeﬁw indepepdyntiHbydrogen, haio:rhﬁélmsﬁ,r @(Cl-cs alkyl),

gty el PRl bt Tt O uplsaliah et -

NH,, a6 Sisdited-pheay hlkyb) C(G@)%HFmSO O@cl C@ aﬂ{yﬁﬁm@cbl-CS

nnnocycllc 10 heterocycle), - - phenyl ,
alkyl), {@ ¢c2B; - (7- to 10- nenmber ed blcycllc

G NG SRR TR L2, oy 00

-Comﬂsg%%mauﬁ'ﬂ);(}%m{-@?Hz C(Sr?)OE\KC@Q) n- phenyl ) ((CH2) Q)

- re I CyClIC eteroc e C"g
(B s G-Gro b cf e nkeR (FERE ehil E?gé) éocg-lgelﬁéel
mon&ﬁrg)ié\%ézlg&?/dg)s ('(ieﬁahc dﬁgn %%%@7 Bhawahisbdeld %fc?@ﬂ@ﬁ&&%cycle)

ni1s an nt eger ranlng romo
-(3- tt0-mambered mcmoayphcrhe&gmyc}eang’i—rtg lt)ﬂnem‘@erpd)bmchcﬂlr@erocycle)

o GuRRl YE RY 5 NI 2 PR sOba e L

alleyiphar macewudd I(al AYyTRCCRRLARNE -SH@ G aafyth IRy ds ailﬁéinhered

A=

thereof, wherein Rs is 0, NHor 'S, Xis -
monaageiic hetm@pmig], 03 =(Ci= @H(IK]‘]D -(7-to @@@@Q@Mp@@}e}erocyde)
(Ho,NC(0O))-substituted aryl, -(H,NC(O))-substituted pyridyl, -C(O)OH,

-C(0)O~(C1-Cs alkyl), -C(O)O-phenyl or -C(NH)NH;, each of which is unsubstituted or
substituted with one or more of -O-(C;-Cs alkyl), -halo, halo-substituted-(C;-Cs alkyl),
HO-substituted-(C,-Cs alkyl), amino-substituted-(C;-Cs alkyl), -hydroxy, -NO,, -NH,,
-CN, -NH(C;-Cs alkyl), -N(C;-Cs alkyl)(C,-Cs alkyl), -(nitrogen-containing 3- to 7-
membered monocyclic heterocycle), 7- to 10-membered bicycloheterocyclic amine, -Ci-
Cio alkyl, -C»-Cyg alkenyl, -C,-C1q alkynyl, -aryl, -benzyl,  -(H,NC(O))-substituted(C;-
Cs alkyl), carboxy-substituted-(C;-Cs alkyl), -C(O)OH, -C;-Cs-alkylene-C(O)O-(C;-Cs
alkyl) or -C;-C;s alkylene-OC(O)~(C;-Cs alkyl); and

Z1 and Z; are independently -H or -C;-Cyg alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Zs), where Z3 and Z, 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 a —(nitrogen-containing 7- to
10-membered bicyclic heterocycle); or N, Z; and Z; are taken together to form a —
(nitrogen-containing 3~ to 7-membered monocyclic heterocycle), or a —(nitrogen-
containing 7- to 10-membered bicyclic heterocycle);

each Ry is independently -H, -C;-Cs alkyl,-O-(C;-Cs alkyl), -S-(C;-Cs alkyl),
-SO,NH(C;-Cs alkyl) or C(O)NH-(C,-Cs alkyl);
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25 (C(OH)(aryl))-, -0-, -N(Z5)-, -S-, -CH(NR11R12)- or

-N(S02Y)-, wherein Yis -OH - NH2, -(Cl-C5 al kyl)-(3-
woaoos/eker ed nonocyclic heterocycle), or -(CeeTaS2004/005737

al kyl')-(7- to 10-nenbered bicyclic heterocycle) and m

Is an integer ranging fromO-5; 24 WO 2005/ 009398

PCA i9S20) 6%-00 BIK ST -(GRL).- 6N -(RER):caree, (6 epe (el én T tnyembered

mongeyiit RaFopSPbr iR L 9Bt by e ngeoe 808, e,
coo;fmpﬁkﬁyi OV O-Gry] h@@ﬁg)g@@d)a -CONH&(CH,),-COOH, -

ni trogen-containing 7 ered blcycllc

CON (@Hﬂﬁ:ﬁ@%)(cl 1 alled, -GONHASH Raara, cCONFERHGariel ks, -

CONHYRE e e e G G R A - O -
(CH3}-€OMH-(CHOZ-af8; -Q@HEX}HI(KNHrﬁC}EDgr to 7-|isi|rﬁnbered monocyclic

ai ni no-substituted Cs kyl C(O
heterogycty) o Eil)gs- ANKy (GH2)e- &G@Ymn lanonamchc kejsragycle), -

(Cr) SN Ty G O R Gie Rgy ot

CONMHZ)q Gﬂm(cl-@alkbﬂ)z, QO)CCHANB-Csalkdl), CLO) @HeYt-ary]l, -

COR Tt Bt CHONSTTONCOTER 6 T e RN C00-(3- 0 7-
memb&@!i 'iﬂo‘ﬁggﬁrb‘lgw‘:%ﬁe%(g) ﬂa? Z%(OS(@H’E? - (B mEL Wl@hﬁ%@dekéﬂ bicyclic

het er oc nber ed nonocyclic
heterbejoéa)o@(é])@l—b)rpl?enyt oA (EHe3e do Binsgnsbdred monocyclic

heterexel0) e D BT oS O s i L et et

heferaj“k“}’é)g (“(fﬂ(?@iHﬁr?n@éM' m@;(jgﬁ{%l Kyt 7-mediekeCmonocyclic

7-1n?rhered 1 nnnocicllc het er oc cle)

heteroeycilf()cé(@(cétmypberw -G()(Flretbée dermsneleesd @cyc ic

hetero%ﬁ%%ﬁ %ngﬁ(g%% O) 5)%@?‘5#)@%’%%@@@2% -3- to 7-membered

monodS(ie) RM6GE 0D, KO CHCY, GHEnyIHET); O to TR beactic

i S unsubstituted or substlﬁcﬁed w th one or

heterﬁ@fcée)ofC(O@_\I(@i{ Eﬁ(%iq(%n}embeﬁ% gonocyclic heterocycle)s, -
C(O)gﬁ{gh?ul?sw ﬂdﬁh@&gé&&bﬁ%@é i(sééligogda &ugyzmyt ed- (Cl1- C5

am no-substitute - hydr oxy,
I\mhnlNHith@r ra@iging: fibig Olto C8; a1d<yl) N( Cl-C5

(al% -C5 al kgﬁ)& % %rogen containing 3- to 7-
éaeﬁ?fr%%}e i cycle), 7- to 1 O-nenbered
bi A%@h@hﬁﬁ&é%ﬂuﬂ&ﬁ?m P'G’(Ib) @I) (HQ;QHaJ @w), (WY GLO/IT),

al ken ar
(VIa)( MM((@XYIIQh@'sQ phammg@ﬁl@gallw)égpt@‘glp)salt or hydrate thereof (a

¢ Tetr%%icl?%?/ g% Sdte L%e%%?%y%?%sd%%@ Iféﬁyt aﬁP% % 8 Q@l‘cmésan inflammatory

diseasé lﬁ%bﬁéiﬁmﬂﬁ(@eaé@hn ﬁﬁh&hl@ydohdlt@hdreaﬂ ﬁﬂu@n&aﬁé&ea meliabetic
| ndependentl -H or -C1-C10

compliFatie B veRAF Bteases gb g%qc%ﬁeé%h W%a oﬁ@ncarlmﬁa i ap pubject.

i ﬁggpen%@r_ﬁiﬁodgﬁo % o)rt& %@p?%p 16t secoﬁ'&)ﬁ%ﬁé aﬁ nfufit of a Tetracyclic

Benzamsd g3 ¢riitatitve thad is eftdotivé toutreadl or/\pltehemrmdjmrdnmr, end of
phan@g%lélﬁhaéiyh%égéﬁ@/lﬁgérﬁ:e? IP—FILZ ‘;t"fhg‘g%n heZ go1§19c9s1t1zodhs %geeuste%h %‘r treating
or preventing a Condition in a subject.

The invention further relates to methods for treating or preventing a Condition,
comprising administering to a subject in need thereof an amount of a Tetracyclic

Benzamide Derivative that is effective to treat or prevent the Condition.

26



containing 3- to 7-ineinbered nonocyclic heterocycle)

or a -(nitrogen-containing 7- to 30 10-nenbered
woi2e05m009398 het er ocycl e); or N, Z1 and Z2 are taRemuUsS2004/005737

together to forma - (nitrogen-containing 3- to

7- menbered nonocyclic heterocycle), or a -(nitrogen- _

c GHtegiredentinventian may henmbm@b%nmowﬁuny biyaelsranes td 1%; following

: h R7..is i ndently :H +Cl-C6 al -O .
aetaifg o ap S FRERE pmhrll Rt o el Ron-
Jimitig SN inteht<SF thé ktledtior2d WO 2005/ 009398

PCT/ US2004/ 005737 Z5 is -H, -Cl1-C5 al kyl, -(CH2) -CN,

-(CH2)naryl, -(CH2) -(3- to 7-nenbered nonocyclic

het erocycle), -(CH2),,-(7- to 1 O-nenbered bicyclic

het erocycle), -(CH2)n COO (Cl-C5 al kyl), -(CH2)

-C0O-aryl, -(CH2) -COOH, -CONH (CH2) -COMH, -

CONH (CH2) nCOO- (C1-C5 al kyl), -CONH (CH2) naryl

-CONHNH (C1-C5 al kyl), 5 CONHNHaryl, -(CH2)nCONH2,

-(CH2) nCONH- (C1-C5 al kyl), -(CH2) -CONHaryl, -

(CH2) NnCONH- (CH2) garyl, -(CH2)nCONH (CH2)g(3- to

7-menber ed nonocyclic heterocycle), -(CH2)n

CONH (CH2) g(3- to 7-menbered nonocyclic heterocycle),

- (CH2) nCONH- ( CH2) g- CONH2

- (CH2) nCONH- ( CH2) g- CONH- (C1-C5 al kyl), -(CH2)n

CONH- (CH2) g- CON(C1-C5 al kyl )2, -C(O(CH2) -(C1-C5

alkyl), -C(O(CH2) -aryl, 10 C(O (CH2)"- COCH,

-C(O (CH2) -COO (C1-C5alkyl), -C(O(CH2) -COO(3- to

7- menbered nonocyclic heterocycle), -C(O (CH2)

-COO- (7- to 10-nmenbered bicyclic heterocycle),

-C(O (CH2) "phenyl, -C(O(CH2) -(3- to 7-nmenbered

nonocyclic heterocycle), -C(O (CH2) -phenyl,

-C(O(CH2) -(7- to | O-nenbered bicyclic heterocycle)

-C(oOQqcH)n phenyl, -C(OQ CH2) -(3- to 7-nmenbered

nmonocyclic 3};_ 15 heterocycle), -C(O (CH2)nphenyl,

-C(O(CH2) -(7- to 1 O-nenbered bicyclic heterocycle),

-C(O N((CH2) n phenyl) 2, -C(O N((CH2) nphenyl) ((CH2) g- 3-

to 7-menbered nonocyclic heterocycle),

-C(O N((CH2)"-phenyl)((CH2)q 7- to I O-nmenbered

bicyclic heterocycle), -C(ON(CH2) -(3- to

7- menber ed nonocyclic heterocycle)2, - C(ON(CH2)n 7-

to 10-nenbered bicyclic heterocycle)2, or -SO2NH2; 20

each n is an integer ranging fromO to 10; and q is

an integer ranging fromO to 10. A conpound of Fornul a

(1), (ta), (tb), (rr)y (rra), (1), (1v), (V), (V),

(vVir), (Vita), (Mlb) or (Vlilc) or a pharnaceutically

acceptable salt or hydrate thereof (a "Tetracyclic

Benzam de Derivative") is useful for treating or

preventing an inflammtory 25 di sease, a reperfusion

di sease, an ischemic condition, renal failure,

di abetes, a diabetic
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conplication, a vascul ar di sease, or cancer (each
being a "Condition") in an subject. The invention al so

woeb@tes398 0 conposi ti ons conprising an anount ®8ETAS2004/005737

Tetracyclic Benzam de Derivative that is effective to
treat or prevent a Condition, and a pharmaceutically
accept abl e cak rDeniled Desdription of the Inyemtioni t i ons are
useful for treating 30 or preventing a Condition in a
subj ect .4.T1ketiavyelit Bemzamide Derivatives efsFaranwtat(Bods f or
treating or preventing a Condition, conprising

adas stitsdl ebdwegthicpresestinyeationi encovapabs¢shmngmiundnoiioomda (I)
of a Tetracyclic Benzam de Derivative that is
effective to treat og preygnt the Condition. 26 WO
2005/ 009398 PCT/ US2004/ 005737 The present invention
may be under st oQd by reference to the
followi ng detailw® Non and illustrative
exanpl es, which a ended |t o exanpllfy non limting

PCT/ US2004/ 005737 4] Det dj Ied PDessri ption of the

I nvention 4.1 Tetracyclic m deNBetRsvat i ves of
Formula (1) As stated above, tke > present invention
enconpasses conpounds of Fornmul & (1 Ra OR5 R2 N R7
R3 Rg X Rg 5 Rs Rao (I) and pharneggeutically
acceptabl e salts and hydrates thereof, where Rl, R2,
R3, R4, R5, R7, RS8, R9, Eﬁg, and X are defined above
for the Tetracyclic Benzant'de Derivatives of Fornula

[). 10.ln one odlnent Xl
L OSSP RS
Rg, R3IR |, @A81K %@eﬁﬁeﬂbov%r th8 Tefrdoych¥ BeftmifO DaridatiRes of s

ot her
Formula (I).

In one embodiment X is O.

In one embodiment R —R4, R7 and R, are hydrogen.

In another embodiment, at least one of R;, Ry, R3, R4, Ry, Rg, Ro and Ry is other
than hydrogen.

In one embodiment Rs is -C,-Cyg alkyl.

In another embodiment Rs is -C4-Cyg alkyl.

In another embodiment R is -Cs-C; alkyl.

In another embodiment the compounds of Formula (I) have the structure of

Formula (I’):
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than hydrogen. In one enbodinent R5 is -C2-Cl o al kyl.
15 In anot her enbodinment R5 is -C4-Cl10 alkyl. In

wanaisheyssgnbodi ment R5 is -C6-Cl0 al kyl. | n ansCinis2004/005737

enbodi nent the conmpounds of Formula (1) have the
structure of Formula (1'): 28 WD 2005/ 009398

PCT/ US2004/ 005737 OR5 N SR$ Rg (I,) wherein X
R5, R8 and R9 are defined|above for t he Tetracyclic
Benzam de Deri vati ormula (1). 5 4.2
Tetracyclic Be ' ‘
stated above, t
compounds of Fd
R10 Rg (la) anv
hydr at es t hereof, ‘ R4, R5, R7, 10
R8, R9, and R o, are defin %;tracycllc
Benzam de Derivatives of Fgaul/d e

enbodi nrent RI-R4, R7 and Rio are I n anot her
enbodi nent, at | east one of Ri, R} 8
or RRois other than hydrogen. 15 In ope enbodlnent
R5 is -C2-Cio alkyl. In another enbodim®Rt R5 is
-C4-Clo al kyl . @)

wherein X, Rs, Rg and Ry are defined above for the Tetracyclic Benzamide

rther enconpasses
ORS RZ NR7 R3 R4 OR8

Derivatives of Formula (I).

4.2 Tetracyclic Benzamide Derivatives of Formula (1a)

As stated above, the invention further encompasses compounds of Formula (la):

R4 ORs
Ra
AN \
Rz
Rs3
R
R4 o) 8
R
R1o 9
(Ia)

and pharmaceutically acceptable salts and hydrates thereof, where Rj, Rz, R3, R4, R5 R,

Rs, Ry, and Ry, are defined above for the Tetracyclic Benzamide Derivatives of Formula

In one embodiment R;-R4, R7 and Ry are hydrogen.
In another embodiment, at least one of Ry, Ra, R3, R4 Ry, R, Ro or Ry is other

than hydrogen.

In one embodiment Rs is -C,-Cyy alkyl.

In another embodiment Rs is -C4-Cyp alkyl.

29



29 WD 2005/ 009398 PCT/ US2004/ 005737 | n anot her

enbodinment R5 is -C6-Cl o alkyl. In another enbodi nent
woanpmuyads of Fornmula (1a) have the structure 8ET/US2004/005737

Formula (la'): ORS N O R8 Rg 5 (la") wherein R5,

R8, and Ro are defined above for conpounds of Forinula

( Ha)anothet ¢mbodisent/is isobpbundkylof Formula (la') are set

forth belo RS N O R8 | a' un .

g e Gibedinl ool Fhgr i o) RATB T R BPF e
(Ia’):- A CH2) 30H -H 16¢ - (CH2) 50H - (CH2) 50H -H 16d

-(CH2) 60H - Q( CH2) 60H -H e -(CH2) 4COOH - Q( CH2) 4COCH

-H 30 WO 2005/ 009398 PCT/fU32004/ 005737 16f -CH3 -H

-H 16g -C(OCH3 -H -H 16h -glucuronide -H -H 16i

-CH3 -H -OCH3 16jx(CH2)AQH -H - Q(CH2) 30H 16k

-(CH2)60H -H - &X¥CH2) 1 par maceutical |y

accept abl e salt|s and hydrates|thereof. 4.3 Tetracyclic

Benzam de Deri Vatives_[of Forpula (1b)

(I2’)

wherein Rs, R, and Ro are defined above for compounds of Formula (Ia).

Mlustrative compounds of Formula (Ia’) are set forth below:

/ ORs
X N
/
o) Re
Ro
(Ia’)
Compound No. Rs Rs Ry
16a -CH,COOH -OCH,COOH -H
16b -(CH,);OH -O(CH,);OH -H
16¢ -(CH,)sOH -O(CH,)sOH -H
16d -(CH,)sOH -O(CH;)sOH -H
16e -(CH,)4COOH -O(CH;),COOH -H

30




The invention also relates to conpounds of Formula

(Ib): REORS RZNR7 RBRRF RANRI1I R 5 Rg (Ib)
wanaspagasaceut i cal |y acceptabl e salts and hydpraras2004/005737

t hereof, where R1, R2, R3, R4, R5, R7, R8, R9, R o,

and R11 are_defined above for the Tetracyclic

Be m de Derivati xgas ormJIa_(Hb). 10|In one g
errgégi ment, | R1- R4, (\ﬁa'? and R10 are hydrogenl | n_another

di ment, ne off Rl, R2;;R3, R4| R7, R8y RO
aﬂgg 10 |s Dt her%?ﬁwc hydrogen. Irllione empodi rrentHRS

alkyl Ina gr enbodiprent R5|is - @]
alllﬁl ‘g%b diment RS is -C64C 0 aIk§1I

I'n a furthe* enbodl ment R5[is -C(O(C1-C5 al kyl).
yetl®anot her | enbodirfEat Rii |is -C(OHG -C5 al kyl ) O@ﬁ

anot her enbpdi ment _the_congounds of Formul a (Ib) have
t hd6tructure of(CHaaQHila ([Ib'): 3H WD 2005/ 00 2);0H

PCT/US2004/D05737 _ORS N~ N RIT (Tbh) whenein Ro_and
R116kre def | ned-&B&&Hor Hormul a {Hb). -O(CH,)sOH

and pharmaceutically acceptable salts and hydrates thereof.

4.3 Tetracvclic Benzamide Derivatives of Formula (Ib)

The invention also relates to compounds of Formula (Ib):

Ry ORs

(Ib)

and pharmaceutically acceptable salts and hydrates thereof, where Ry, Rz, R3, R4, R5 R7,
Rs, Ro, Ryo, and Ry, are defined above for the Tetracyclic Benzamide Derivatives of
Formula (Ib).
10 In one embodiment, R;-R4, Ry and Ry are hydrogen.
In another embodiment, at least one of Ry, Ry, Rs, R4, R7, R, Rg and Ry is other
than hydrogen.
In one embodiment Rj is -C,-Cyg alkyl.
In another embodiment Rs is -C4-C alkyl.
15 In another embodiment Rs is -C4-Cyg alkyl.
In a further embodiment Rs is -C(O)(C;-Cs alkyl).
In yet another embodiment Ry; is -C(O)(C;-Cs alkyl).
In another embodiment the compounds of Formula (Ib) have the structure of

Formula (Ib*):
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An illustrative conmpound of Forrmula (Ib') is conmpound

2la, set forth below OC(OCH3 NH LUS5 H3C(OC (21
wanaspagasaceut i cal |y acceptabl e salts and hydpraras2004/005737

t hereof. 32 WD 2005/ 009398 PCT/ US2004/ 005737 4.4

Tetracyclic Benzam de Derivatives of Forrmula (11) As

stated above, the present i tion enconpasses

compounds of Fornmula (11): R5 R2 /- R3 X R4

RI0 R7 RO R8 (I1) -'rnaceutlcally accept abl e

salts and hydrat es S s

R6, R7, R38, R9, i and X are deflned above for the

Tetracycl i ¢ Benzaffi s of Formula (I1). In

one enbodi nent, R are hydrogen In

anot her enbodi nment,

anot her enbodi ment R7- R10 ar ey-hyd
anot her enbodi nent, R6 is hydroge e enbodi nment
R1-R4 and R7-R10 is other Rihan - O ("CG=€% al kyl ), and
-A-Bis other than -O (Cl- ég al kyl). 33 WO

2005/ 009398 PCT/USZOO4/00573 JI'n anot her embodi ment

COpRQHATS A KO ﬁl@-&eﬁgéd Woveaverdhmlstipyct ure of

For mul a (II'): L

An illustrative compound of Fonnula (Ib’) is compound 21a, set forth below:
OC(0)CH3

(21a)

and pharmaceutically acceptable salts and hydrates thereof.
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5 wherein X and R5 are defined above for Formula (I1).

In other illustrative enmbodi nents R5 and X of Fornmul a
wOLUis)oga9e as set forth bellow ~.. ., R5 X ReTASE@H005737

NH -S- NH -NH NH -CH2- NH -N(SQ2Y)- R5 X S - C(O)- S

-S- S-NH S -CH2- S -NSQ2Y)- R X O-C(O- 34 W

2005/ 00930 T eRGTY IRBOwAIGT DErivntives @Eousmimﬂll}lz 0
-N(SQ2Y) and pharmaceutically acceptable salts and

hyAls sthied abéney;, &efpresénbinVetticacycdmpasBesncoampotieds of Formula (1D):
Derivatives of Formlga (IIa)RS As stated above, the
present invention enCu 3 conpounds of Forinul a
(lta): R1 0 R2 (I'lTa) and

phar maceut i caRe hydr at es

t hereof, where R1

()

and pharmaceutically acceptable salts and hydrates thereof, where Ry, Ro, R3, R4, Rs Rg,
R7, Rg, R, Ry and X are defined above for the Tetracyclic Benzamide Derivatives of
Formula (II).

In one embodiment, R;-R4, R7 and Rjg are hydrogen.

In another embodiment, at least one of Ry, Ry, R3, R4, Ry, R, Ro and Ryp is other
than hydrogen.

In another embodiment R;-Ry are hydrogen.

In still another embodiment, R¢ is hydrogen.

In one embodiment R;-R4 and R7-Ryg is other than -O-(C,-Cs alkyl), and -A-B is
other than -O-(C;-Cyy alkyl).
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10 R7, R8, R9, and Rio are defined above for the

Tetracyclic Benzam de Derivatives of Fornula (Ila).
wonowmemsbodi nent, R1-R4 are hydrogen. | n onePCT/US2004/005737

enbodi nent, R1-R4, R7, R9, and Rio are hydrogen In

anot her enbodlnent at |east one of Rl, R2, R3, R4,
Rip aRstheRenbarimBiiocongpouhéreet Forduta@h bayeithegamoturepf Formula
still another enbodi ment, R6 is hydrogen. In one

(IF): enbodi ment R1-R4 and R7-Rio is other than -O (G -C5
alkyl), and -A-Bis other thamRs O (Cl-C o alkyl). In
anot her enbodi nent conpounds of||Formula (Il1a) have the

defi ned above for Fo

is -A-B, where -A i$
(Cl- Coal kyl ene) - NZ1Z2

Formula (ll1a'") are set &
Compound No. R8 9a -H 11 a

Benzam de Derivatives of Formula (111

ar)
wherein X and Rs are defined above for Formula (II).

In other illustrative embodiments Rs and X of Formula (IT°) are as set forth below: .. ...

Rs X
NH -C(O)-
NH -S-
NH -NH-
NH -CHo-
NH -N(S0,Y)-
Rs X

S -C(0)-

S -S-

S -NH-

S ‘ -CH,-

S -N(S50;Y)-
R X

0 -C(0)-
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As stated above, the present invention enconpasses

conpounds of Fornmula (Il11): RI RS R\ NR6 R3/ (A4
wWe42005%009398 3 GL =& (I11) 5 and pharnaceuti caCTAS2004/005737

acceptabl e salts and hydrates thereof, where Rl, R2,

R3, R4, R5, R6, Gl, &, G3, A, and X are defined

above for the Tetracyclic Benzam de Deri va§| ves of

Formula (I1T). In one enbodi nent R1-R4 are hydrogen.

10 I'n anot her enbodi nent, at | east one of , R2, R3,
R4 and R7 i's other than hydrogen. In yet Yot her

enbodi ment RS 1s oxygen. In still another odi nent ,
one of GI-& is N In another enbodinent “&f2is N and

GZ-A are CGR7. I5 Tn another enbodinent. & is N and
Gﬂ & and @& are CGRY. In anot her enbdUPReht @3 is
and—GL, & and & are CR7. I'n anot her enbodi nent

and I n anot her
and pg%{%agl %%ﬁyéicegﬁag%ltgﬁgd% gg&%ré;%d A are CRY. I n
anot her enbodi ment GL and G3 are N and G and 4 are
C RY. 20 I n anot her enbodinent GL and 4 are N and @&

and G3 pser&rithclit !Beﬁmhf&ém@mweHBﬂFoﬂude@ are N
and Gl an are I n anot her enbodi nent & and

5 Gl iR eMNapiid, (B p@éh‘én@vé{tﬁm@naﬁ askék @@Scﬁhﬁﬂs of Formula (I1a):
enbodi ment G3 and G4 are N and and are CGR/7. In

foundsi) of For mula (I11) have the
/3()7 WO 2005/ 009398

anot her enbodi ment co
structure of Formula
PCT/ US2004/ 005737

i

R3

Rz

Rg

(Ia)

Rg

and pharmaceutically acceptable salts and hydrates thereof, where Ry, Ra, R3, Rq, Rs Rg,
10 Ry, Rs, Ry, and Ry are defined above for the Tetracyclic Benzamide Derivatives of
Formula (11a).
In one embodiment, R;-R4 are hydrogen.
In one embodiment, R;-R4, R7, Ro, and R are hydrogen.
In another embodiment, at least one of Ry, Rz, R3, R4, R7, Rg, Ro and Ry is other
15 than hydrogen.
In still another embodiment, R is hydrogen.
In one embodiment R;-R4 and R4-Ryg is other than -O-(C;-Cs alkyl), and -A-B is
other than -O-(C;-Cyq alkyl).
In another embodiment compounds of Formula (I1a) have the structure of Formula

20 (I2):
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5

10

NH X NRg (IIl" ) wherein X, and R9 are defined
above for Formula (Il11). An illustrative exanple of a

woanpmayads of Fornmula (111') is set forth bel owPCTOSMH4/005737

ON 5 OH3 (26a) and pharmaceutically acceptabl e
salts and hydrates thereof. 10 4.7 Tetracyclic
Benzami de Derivatives of Fornmulg (1V) As stated above,
the present invention enconpassgs compounds of Fornul a
(I1V): RLRB R NH R3 G ~)( G3 d-& 1V
(1'V) 38 WD 2005/ 00939 \ Q@737 and

phar maceutical ly acceptabl e [salts and hydrates

t hereof, where Rl, RZ X, &B, ¢4,

and X are defined abowe_fof gt'™Nacycl i ¢ Benzai ni de
Derivatives of Fornula bodi ment R1- R4
are hydrogen. 5 In another enboo at | east one of

Rl, R2, R3, R4 or R7 is other than_hydrogen. In yet
anot her enbodi nent R5 is oxyge

Rs
(Ia?)

wherein Rg is defined above for Formula (IIa).

In one embodiment Rg is -A-B, where -A- is —SO,- and —B is — NZ;Z, or —

(Ci-Csalkylene)-NZ:Z,.

Ilustrative compounds of Formula (IIa”) are set forth below:

FOo e

(Ia%)
Compound No. Rg
9a -H
11a -SO,NH,(CHj)3-(N-morpholinyl)

and pharmaceutically acceptable salts and hydrates thereof.

36




In still another enbodinent, R6 is hydrogen. In still
anot her enbodi ment, one of GI-&4 is N | n another
wenhsdwyest GL is N, and G2-G4 are CGR7. 10 | rRCamwstwenos737
embodnent & is N, G, G3, 4 are C-R7. In another
embodinent G3 is N, G, &, A4 are CR7. In another
enbodi ng6t TeHaexlidBeZamidt Déarichtds af Fofntla (I11n
anot her enbodiment GL and G are N and G3 and &4 are
C A/ stated bboan el peéseanboetitirncézpanes dotnppiuadNoBigmul@(I1T):
and &4 are C-R/7. 15 In apgother enbodinent GlL and (4
are N and @ and GRlare CF I n anot her enbodi nent &
and G3 are N an are CGR7. | n another
enmbodi ment XYz S ctRand G3 are CGR7. In
anot her enbodi ng qnd &4 are N and Gl and & are
C-R7. 1 n anot hern| enbodi|nment coprpounds of Fonnula (IV)
have the structd ; O (IV): ONF X NR9
(1'V') wherei R, i-neg above for
Formula (1V). 39 \& 2005/ PCT/ U§2004/ 005737
4.8 Tetracyclic Benzam de Derivayi ves oiGsFornmula (V)
As stated above, the present invention gnconpasses
conpounds of Formula (V): R R5
CH (CH2)pR1I0 R4 R RO R7(ﬁ§)

and pharmaceutically acceptable salts and hydrates thereof, where R, Rz, R3, R4, Rs5 R,
G1, G2, Gs, Gy and X are defined above for the Tetracyclic Benzamide Derivatives of
Formula (III).

In one embodiment R;-R4 are hydrogen.

In another embodiment, at least one of Ry, Ry, R3, R4 and R5 is other than
hydrogen.

In yet another embodiment Rs is oxygen.

In still another embodiment, one of G;-G4 is N.

In another embodiment G; is N; and G,-G4 are C-R7.

In another embodment G, is N; and Gy, Gs and G4 are C-R.

In another embodiment Gs is N; and Gy, G, and G4 are C-R».

In another embodiment Gy is N; and Gy, Gy, and G; are C-R.

In another embodiment G; and G, are N and G; and G4 are C-R;.

In another embodiment G; and Gs are N and G, and G4 are C-R7.

In another embodiment G; and Gy are N and G, and Gs are C-R;.

In another embodiment G, and Gs are N and G; and Gy are C-R7.

In another embodiment G, and G4 are N and G, and G3 are C-R.

In another embodiment G; and G4 are N and G and G, are C-R.

In another embodiment compounds of Formula (II) have the structure of Formula

(IID):
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5 and pharmaceutically acceptable salts and hydrates

thereof, where R1, R2, R3, R4, R5, R6, R7, R38, R9,
weizaosaaegdop ar e defi ned above for the Tetracycl PCT/US2004/005737

Benzam de Derivatives of Formula (V). In one

enbodi nent, R1-R4 are hydrogen. In another enbodi nent,

at least one of 10 Rl, R2,0R3, R4, R6, R7, R8, and R9

i s other than hydrogen In gtill another enbodi nment
R1- R4 and R6-R9 |= Q- O (C1-C5 al kyl), and
-A-B is other thé yl). In one

enbodi ment R5 is anot her |embodi ment RS is NH.

Ina further enbo
compounds of For nu V) hayse astructure of
Formula. 15 (V'): 3
R8 and Ri o are defined above, for Fonnulay(Vv). 40 WO
2005/ 009398 PCT/ US2004/ 005737 | ustratf ve conpounds
of Formula (V') are set forth below_0O-NH CHR10 / \
R8 (V') Conpound R8 Rlo V11 -H -€
v3 -H -CH2Ph V' 4 -H -COOCH3 V' 5

(I11*)
wherein X, and Ro are defined above for Formula (III).

An illustrative example of a compound of Formula (IIT) is set forth below:

O
‘/\/j\NH
ZNF
L/ N
=
CHs
(26a)

and pharmaceutically acceptable salts and hydrates thereof.

4.7 Tetracyclic Benzamide Derivatives of Formula (IV)

As stated above, the present invention encompasses compounds of Formula (IV):

R1 R5

R2
NH

R3 . / G4

R / \

X /Gs
G G2
V)
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V6 -H-COCH2COOH V7 -H-COCH3 V 8 -H
-CONH(CH2) 2N(CH3) 2 V' 9 -H - CONH( CH2) 2- ( N- nor phol i nyl)
WE203/009398 CON- H( CH2) 3- ( N- nor phohnyl) V111 - H PCT/US2004/005737
- CONH( CH2) 2COOCH2CH3 V' 12 - H - CONH( CH2) 2COCH \/ 13 -H
- CONH( CH2) 2CONHCH3 V' 14 - H - CONH- pi peri di ne-1-
and pllatiBacenficaiondcgmtie sqm@mdﬂﬂydr)atesmerﬁo phere Ry, Ry, 3, R4, Rs5, Gy,

o BB P58 s e BB s o

Forr nd R8 Ri o V118 - SO02NH( CH2) 3- ( N- nor phol i nyl )
CH3 V119 NHCCI:HZN( CH3)2 -COOH V' 20
%ma(em@ﬁsnml?n&pqﬁ@hy PEIN. - COOH V' 21

5 W% pﬁ%lﬁlg%ﬁ%nyl { ﬁl, &3\15@-%4 or\§721§ other than hydrogen.

O 3 N ror el e N ) DN ) 2
: mor phol i.nyl) - CONH( CH2) 2N(CHB) 2 V' 25
- NGz 4 gy(g,@g ( CH2) 21N( CH3)

Riterembodmerg, Qe %or phol i nyl) V' 26
Si%%’%fﬁ(a%@e?’mﬂ}ls&iﬁfeﬂb%é &)-G, GONH( CH2) 2N( CH3) 2 and

pharmaceuti ca acceépt a e salts and hydr at es
t hieramofher émBodiﬁtenaGycd WearBabz@niceCBer i vati ves of

o LRGSR R
R3nNmBdRr eﬁﬂocﬁﬁlent Gz is N, Gy, Gy, G4 are C- R7.
In another embodiment G4 is N, Gy, G, and Gj3 are C-R5.
In another embodiment G; and G, are N and G; and G4 are C-R..
In another embodiment Gy and Gs are N and G, and Gy are C-R,
15 In another embodiment G; and G4 are N and G, and G3 are C-R.
In another embodiment G, and Gs are N and G; and G4 are C-R.
In another embodiment G, and G4 are N and G, and G3 are C-R7.
In another embodiment G3 and Gy are N and G and G; are C-R5.
In another embodiment compounds of Formula (IV) have the structure of Formula

20 (IV?):

av’)

wherein X, Ry and R are defined above for Formula (IV).
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10

15

RO 5 R7 R8 (VI) and pharmaceutically acceptable

salts and hydrates thereof, where RlL, R2, R3, R4, R5,
wWe&a005/007398 R8, R9, and R10 are defi ned above f oPCTIS2004/005737

Tetracyclic Benzam de Derivatives of 10 Fornula (V).

In one enbodi nent, RI1- R4 are hydrogen In anot her

enbodi nekB TR&: ic BenzaR eEivALiY d 3

enbodi mrent R6-R9 are hydrogen In anot her enbodi nent,

atA$ siatetl abovee, tfe pRisenRayeiRBn RéomPBsesROmMRBNda ot cRmulg(V ):

other than hydrogeng 42 V\@ 2005/ 009398

PCT/ US2004/ 005737 | dibodi ment R -R4 and R6- R9

is other thangO (C and -A-B is other

than -O-(Cl-C o 3 other enbodi nent
conmpounds of For ) have the structure of
Formula (VI'): 0O R AANR9 5 R7 (VI') wherein
R4, R7, R9, arfd R o gre def{ ned aboxe,fryy Formul a

(VI). Illustrative d¢onp
forth belowz 0 NH N fRio
Conmpound R4 R7 Rg RI Qe

Forrmula (VI') are set
R7 10 (V')

Ro

R7

\9

Rs

and pharmaceutically acceptable salts and hydrates thereof, where Ri, R, R3, R4, Rs Rg,
R7, Rs, Ro, Ry and p are defined above for the Tetracyclic Benzamide Derivatives of
Formula (V).

In one embodiment, R;-R4 are hydrogen. In another embodiment, at least one of
Ri, Ry, Rs, Ry, Rs, Ry, R, and Ry is other than hydrogen. In still another embodiment R;-
R4 and R¢-Rygis other than -O-(C1-Cs alkyl), and -A-B is other than -O-(éI-Cro alkyl). In
one embodiment Rs is O. In another embodiment Rs is NH. In a further embodiment Rs
s S.

In another embodiment compounds of Formula (V) have the structure of Formula

V).

NH

=

CH—R1p

&

Rs
V)

wherein Rg and Ry are defined above for Formula (V).

40



VI'"-1-H-H-H-H VMI'-2 -H-H-H-CH3 V11-3 -H-H -H
-CH2CH3 VI'-4 -H-H-H-CH2COO CH2CH3 WMI'-5 -H -H -H
woehHBzOo®IM VI'-6 -H -H -H -CH2CONHCH3  VI' -7 - PICTHS2(44/005737
-CH2Ph 43 WD 2005/ 009398 PCT/ US2004/ 005737 Conpound

RA R R9 RIOM'-8 -H-H-H-COOCH3 M'-9 -H-H-H

- SUastkdzive Yoinpdindsidf Feimia (CO@r8eset fafith balew: H -H - H - COO
CHCH3 VI'-12 -H-H-H-COClg VI'-13 -H -H -H

-CONHCH3 WVI'-14 -H-H-H -CPNH CH2CH3 VI'-15 -H -H

“H - CONH(CH2) 2N(CH3) 2 VI ' - 1§

| -H -H -H

CONH( CH2) 2- (N-mor p 17 -H-H -H

CONH( CH2) 3- ( N- nor NI8 -H -H -H

- CONH( CH2) 2C0O0 CHZ(IH3 -H|-H -H - CONH( CH2) 2COH
VI'-20 -H -H -H - ) < ‘ VI'-21 -H-H -H

- CONH- pi peri di ne-1-yl P H_HR10

- CONH- ( N- mor pholinyl) WVI'-23 -H

-CQ(CH2) 2-tetrazole-5-yl VI'-
-H VI'-25 -H -H - SO2NH( CH2) 3 H nmor phol i nyl)
VI'-26 -H - NHCOCH2N( CH3) 2 - g VI'-27 -H
- SO2NH( CH2) 3- (N- - H - COOCH3 oAinyl) VI'-28 -H -H
- NHCOCH2NMe2 - CONHCH3

- H - NHOOCH2N( CH3) 2

Rs
V)
Compound Rg Ryo
V1 H -CHs
\') H -CH,CH,
V'3 -H -CH,Ph
V4 -H -COOCH;
V’'5 -H -COCH,COOMe
V'6 -H -COCH,COOH
\'%, H -COCH,
V'8 -H -CONH(CH,),N(CH3;),
V' -H -CONH(CH,)s-(N-morpholinyl)
V'10 -H -CONH(CH,)3-(V-morpholinyl)
V11 H -CONH(CH,),COOCH,CH;,
Vv'i2 ‘ -H -CONH(CH,),COOH
V13 H -CONH(CH,),CONHCH;
v'14 -H -CONH-piperidine-1-yl
V15 -H -CONH-(N-morpholinyl)
V'16 -H -CO(CH,),-tetrazole-5-yl
v'17 -NHCOCH,;N(CHjz)» -COOCH,CH;
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VI'"-29 -H -H -S2NH(CH2) 3 - (N- - CONHCH3 nor phol i nyl)
VI'"-30 -NH2 -H - NHCOCH2N(CH3) 2 -CONHCH3 VI'-31 -OH

WO 3uAMbEIoB2) 3- (N - H - CONHCH3  nor phol i nyl ) VI P€B2IS2(64/005737
- NHCOCH2N( CH3) 2 -H - CONHCH3 44 WO 2005/ 009398
PCT/ US2004/ 005737 Conpound R4 R7 RO Rio VI'-33 -Qwe

Croﬁpé @NH( CH2) 3- (N - QONHCH3  nor phol i nyl )  andg,
pharnmaceutically a(‘(‘pn?ahl e salts and hydrates

thageof . 5 4. 30 FREHACKShIoBENZzan de Deri vatbues,dof,

FEornmula (M) As stated above, thelpresent invention

em:lgrrpass=s corrpqu{tgtﬁ;}gﬁq dﬁggmul a ( /I 1): R R5_83omH

RA (A4 /~1 GG &R (M) 10 and pharmaceutically

aQ;czgpt abl e swsbmogz)mdﬁ@he&yt)hereof, wher e RiooR2,
m’ IQA .‘-'\ Gl M__G{L_a Xlare defined above
f @it he Tet r acychnrocdgenz@ni)de Der| atives of -coiacal a
M- —tntoneenbodinent — RL-R4-ar¢-hydrogen—In
anagbher emOdJSUﬂ\IH(C%g, (INSchphﬂ)ﬁlyl)n anot her enbethONECH;,
at—|l-east—pne—of R2—R3—and R4Hs—ether—than
hydsogen. | In onexl}mmmjmmm Rl- R4 is -OONE(CH,Jad@M morpholinyl)
O (C1_CEl al levl ) And I + hpy + han O (1 1
O oL oo ar Kyt AT l—\ u L) ULIICI oiTrart A=l G =2 10
aiviegl ) . | p ansonerCEfpbodhamalinyX i s | NH. | n-GINH(CH,),N(CH;),
another—epbodirert—X—+s5s—O—tn—a—Ffurther—enbodiment—X
i ¥23. | n anot her WN@%% R4 is N -12CO8BH3L)¢F-mogolinyl)
NO2—t+nA—stt++H—another—enbodirent—ofeof —GL=G4—1s I\
V26 -SO,NH(CH,)3-(N-morpholinyl) -CONH(CH,),N(CH3),

and pharmaceutically acceptable salts and hydrates thereof.

4.9 Tetracyelic Benzamide Derivatives of Formula (VI)

As stated above, the present invention encompasses compounds of Formula (VI):

(VD

and pharmaceutically acceptable salts and hydrates thereof, where Ry, Rz, R3, R4, Rs5 Rg,
R7, Rg, Ry, and Ry are defined above for the Tetracyclic Benzamide Derivatives of
10 Formula (VI).
In one embodiment, R;-Ry4 are hydrogen. In another embodiment Rg, R7, and Ry
are hydrogen. In another embodiment R¢-Ro are hydrogen.
In another embodiment, at least one of Ry, Ry, Rs, R4, Re, R7, Rg, and Ry is other
than hydrogen.
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wa2805/009398 anot her enbodi nent G3 is N, and Gl, pGR/us2md4/005737

In anot her enbodinent GL is N and G-&4 are CR/7. In
anot her enbodinment & is N and Gl, G3 and &4 are

A are CGR7. 25 In another enmbodinent &4 is N, and
Gl, &, and G3 are CG-R7. 45 WD 2005/ 009398 _
Pdf/ous20044D0ET B7-Riand RedRsheethenthan i ey -Calallahl amd-Arbeis

an nd are C-R7. In another enbodi nent GlL and
Other&ana'?)é@l'gﬂ&l )and G4 are C-R7. |n anot her

e e bie M b diaRet fmpuad Nl @i h& B etretité.of Fofinula

anot her enbodi nent and G3 are N and GlL and &4 are

(VI'))C-R7. 5 In another enbodinent @ and & are N and Gl

and G3 are C-R7. In another cenbodi nrent G3 and G4 are
N and GL and & are C- R7. Infjanot her enbodi nment
conpounds of Fornul a ave the structure of
Formula (VI1"): O NH ¥/ GLNHG3 10 (VII') wherein
X, Gl, &3, and R4 a ned above for Formula (VIl).
Il1lustrative conpou i a (VII1') are set forth

below. 0 NH X R4 Gl ) \Conpopnd-iR¢ Ad G3 X
Ww -1-H-CH-N-N+ W{'-2 -H-N/-CH-NH+ VII'-3 -H
-CH - N - N(CH3)
Ry
5 Ry
(VD)
wherein R4, R7, Ro, and Ry are defined above for Formula (VI).
Ilustrative compounds of Formula (VI’) are set forth below:
10
Compound R, R, Ry Rio
VI'-1 -H -H -H -H
VI'-2 -H H H -CH,
V1'-3 -H -H -H -CH,CHj;
vI'4 -H -H -H -CH,COO CH,CH;
VI'-5 -H -H -H -CH,COOH
VI'-6 -H -H -H -CH,CONHCH;
vI'-7 -H -H -H -CH,Ph
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46 WO 2005/ 009398 PCT/ US2004/ 005737 Conpound R4 d G3

X VI1'-4 -H -N -CH - N(CH3) -

VII'-5 -H -CH

-N

woCHtHjop IR COOH) - VII'-6 -H -N - CH - C( H) ( CH2 CONPICHR)52004/005737

VII'"-7 -H-CH-N-0- II'-8 -H-N-CH-0- VII'-9 -H
-CH-N-S MI1'-10 -H-N-CH-S- VIl'-11 -H-CH -N
Compound | N( %}I'HCHS) - '-12 tH -N -CHg N( CONHCH2[CH3) - VTl 'g,13
1H - - N - NCCONH( CH? 2N(CI—I3\?\-\/II'-1A-H-I\j-(‘H
vi-g 1 NCGONH( CH2) 2-N- nor phol i nyl )) -gVI1'-15 -H - CH - NcoocH,
1 C(H) (GONH(CH?) 2COOCHPCH3) - VI 1'-16 -H -N -CH
vr-o 1C(H CONH(CH2)@COOH) - [VI1'-17 - -CH -N -SO,NH,
4 C(H) (GONH(CH2Y 2CONHCH3) - VI |'-18 - H - N -CH
vi-io 1 C(HH CONH- pi pegi di ne-1-yl)- VII#-19 -H - CH N -COOtBu
1C(H) (QONH-(N-mprpholinyl Yy~ V1 -20 -H -N-CH
vr-11 1C(H) (QO(CH2) 2t etrazol e-5-yl ) -gVI1' -21 - NH2 - CHCOINCH,CH;
ANH ML =22 - OCH3 - N4 CH - NH-—anhd—pharracputiecalty
vr-12 accaptabl e salis and hydrates thereof. 47 WO -COCH;
2005/ 009398 PCT/US2004/005743F+—4—11Fetrapyeti<
vr-13 Benzam|de Deri-matives|of Formul-H (VIla) As stat edCONHCH;
above,—t-he—present—i-hyenton—enconrpasses—tonpounds—of
vr-14 Formula (Mlajl: RIL RS R2 NH -BR3 X R4 -CONH CH,CHj
VI'-15 -H -H -H -CONH(CH,),N(CH,),
VI'-16 -H -H -H -CONH(CH,),-(N-morpholinyl)
VI'-17 -H -H -H -CONH(CH,);-(N-morpholinyl)
VI'-18 -H -H -H -CONH(CH,),COO CH,CH;,3
VI'-19 -H -H -H -CONH(CH,),COOH
VI'-20 -H -H -H -CONH(CH,),CONHCHj;3
VI'-21 -H -H -H -CONH-piperidine-1-yl
VI'-22 -H -H -H -CONH-(N-morpholinyl)
VI'-23 -H -H -H -CO(CH,),-tetrazole-5-yl
VI'-24 -H -H -NHCOCH,N(CH;)2 -H
vI'-25 -H -H -SO,NH(CH,)s-(N- -H
morpholinyl)
VI'-26 -H -NHCOCH,N(CH3), -H -COOCH;
VI'-27 -H -SO,NH(CH,);~(N- -H -COOCH;
morpholinyl)
VI'-28 -H -H -NHCOCH,NMe, -CONHCH;
VI'-29 -H -H -SO,NH(CH,); -(N- -CONHCH,
morpholinyl)
VI'-30 -NH, -H -NHCOCH,N(CH;), -CONHCH,
VI'-31 -OH -SO,NH(CH,);-(IV- -H -CONHCH;
morpholinyl)
VI'-32 -F NHCOCH,N(CH3), -H -CONHCH;
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R7/ N RfT R 5 (VlIla) and pharnmaceutically
acceptabl e salts and hydrates thereof, where Rl, R2,
We&2005R939%5, R7, and X are defined above for PO®US2004/005737
Tetracyclic Benzam de Derivatives of Forrmula (Vlila).
10 In one enbodinent, RI-R4 are hydrogen. ln another

embpdi nent,  atp | east one of Rlg, R2, R3, R4, R6, ang,

Compound

anthNp/i s otheg than ;O (Chofm@bkydy, angd - A-B LSONHCH,
pt her than - O (Cl-d o} al kyl )morghelif)0t her | enbodi ment X

le  NH ln ctill annth
T TN I LELIL ~C T 1 A

r anmhodinpnt Y ln
TTOTTITC T ulluuul TTCTTC 7\ I o rrraAa

¢

R7 s ppther t Ran hydrogen. 1 n one.  enbod] nent R1-R4
VI'-33 9
q

further enmbodinment X is _S. In another enbodi nent R4
and phgrmaqepticallparpeptable saljepnd hydrptes Aigsetfer enbodi nent
conmpounds of Fornmula (VIla) have the structure of
Formula (VIla'): O NHX R4 N (VIla') wherein R4, and
X are defined above for Fornula (Vila). 20 48 V\D
CT/ S 04/ 00 7 7. Itlileus(,)

5 2005/ 0%9% :

of For pe ige PE : ‘ R4 / N
( As satat)ed OB{)];P r2—*:dp1 eE\)s%n 1nv¥r|1tlon encom'ﬁ'assé\éHéompounds of Formula (VII):
R Rs
R
2 NH
R3 = x

G3\G2
(VID)

10 and pharmaceutically acceptable salts and hydrates thereof, where Ry, R, R3, R4, Rs5 Gy,
G», G3, Gy, and X are defined above for the Tetracyclic Benzamide Derivatives of
Formula (VII).

In one embodiment, R;-R4 are hydrogen.
In another embodiment Rs is O.
15 In another embodiment, at least one of Ry, Ry, R3, and Ry is other than hydrogen.
In one embodiment R;- Ry is other than -O-(C;-Cs alkyl), and -A-B is other than
-0-(C4-Cqp alkyl).
In another embodiment X is NH. In still another embodiment X is O.
In a further embodiment X is S. In another embodiment Ry is NH,, OCH3, or
20 NOa,.
In still another embodiment, one of G;-Gg is N.
In another embodiment Gy is N; and G,-G4 are C-Ry.
In another embodment G, is N; and Gy, G; and G4 are C-R7.
In another embodiment Gj is N; and Gy, G, and G4 are C-R.

25 In another embodiment Gy is N; and G;, Go, and Gj are C-R7.
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Vila' -2 -H-NCH3- Vlia -3 -H-C(H (CH2COH) - Vila' -4
-H-0- VIla'-5 -H-S VlIla'-6 -H -N(CONHCH3)- Vlla'-7

WO B00sNODOH( CH2) 2N(CH3) 2) - V1la' -8 -H PCT/US2004/005737
- C( H) (CONH( CH2) 2cooCH2CH3) - Vila'-9 -H
- C(H) (CONH( CH2) 2CONHCH3) - MIla'-10 -H
- GhldnotBontdadimenigGodidiyy e N afd @ andi G4 pigZC-RH 5 and

pha eutical.l ce bl e sal and _hydrat,es

B Baret bt eer Banys 1B Sudtbar 65" 4. 1
T%raﬁamell rRbREMEANTG fgndRe) Arédt bves, #ld Eort R, (VI I b) As
stated above, the present invention enconpasses

cd qiﬂidsemIﬁOdimpmﬁﬁaand(@:l )N arIGRend @ ani¢-RR3 x R4
bl
s capvaiharenetinehc O dorTN A 6P B S B8R0

Rin andiher dnbéEmeef GNad @bayeN Iumr G; bmﬂ G@talrea@ml | c
Benzam de Derivatives of Fornul a

e r{n@amhemmbcr@mmt PNRPORE @fg@mnum\ﬂﬁ hi‘ﬁé ﬁlrfétrucmre of
at least one of R, R2, R3, R4, R6, or R7,

Fonn%mO@HL T than hydr ogen. In one errbodi ment Rl1-R4 and
R7 is other than -O (Cl-C5 al k
than -O (Cl-d o al kyl).
In still another enboe

, and -A-Bis o_ther

S

10 (VID)
wherein X, G, Gs, and Ry are defined above for Formula (VII).

Ilustrative compounds of Formula (VII’) are set forth below:

0]
NH
= X
R4 ———
\
\—
(VID)

Compound Ry Gy G3 X
VII'-1 -H -CH -N -NH-
VII'-2 -H N -CH -NH-
VII'-3 -H -CH N -N(CHs)-
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15 In a further
enbodi nent

enbodi nent X is S
R4 is N -12, OCHS,

o

I n anot her

r NO2 |In another

wenhsdoymat conpounds of Forrmula (VIIb) have tReT/US2004/005737

structure of

Formula (VIIb'):

O NHx R4 N 20

(M1b') wherein X and R4 are defined above for
ComFor n;gl a (yllb). 50.WD 2005/.0093p8 PCT/ U820045<005737
PPYRSqratTYe clonpo nds of Formula (VIIb') aré set
or t h| bel Q. o NH (VI ") | Conpound Vi1b -1
Vi Sl rﬁ e A el R
-C(H) (CH2 HC Ilb-4 H -D- VIIb
VRI/rCﬁ( b i6 - - N o) - Ni 1 b - 'C(?‘D(&{ COOH)-
-N NH( CH2) Z-[(N-ror phol 1 n VIIb'
VI 1) { O )CH2§ o - V] ,-é}ﬂ) -C?H)(CHZCONHCHQ
“C(H) (CONF-pipert di ne- -yt )~ D-J.U-H
VI H) CO(¢I-|2)2-te1GPézo|e 5N|) VIib' -11 -OCH8 -NH 5
and—pirarmaceuticatty agceptabt el satts and hydrates
VEHer eof . -H -N -CH -O-
VII-9 H -CH N “ -S-
VII'-10 -H N -CH -S-
VIT-11 H -CH -N “N(CONHCHs)-
VII'-12 -H -N -CH -N(CONHCH,CH3)-
VIT-13 H -CH N “N(CONH(CH,),N(CHz),)-
VII'-14 -H N -CH “N(CONH(CHa),-(N-morpholinyl))-
VII'-15 -H -CH -N -C(H)(CONH(CH>),COOCH,CHj3)-
VII-16 H N -CH -C(H)CONH(CH,),COOH)-
VIT-17 H -CH N -C(H)(CONH(CH,),CONHCH3)-
VII'-18 -H -N -CH -C(H)CONH-piperidine-1-yl)-
VII'-19 -H -CH -N -C(H)(CONH-(N-morpholinyl))-
VII'-20 -H -N -CH -C(H)(CO(CHya),-tetrazole-5-yl)-
VII'-21 -NH, -CH -N -NH-
VII'-22 -OCH; -N -CH -NH-

and pharmaceutically acceptable salts and hydrates thereof.
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51 WD 2005/ 009398 PCT/ US2004/ 005737 4.13 Tetracyclic
Benzam de Derivatives of Fornmula (Vlile) As stated
wahosdooke present invention enconpasses conpeamas2fi/005737

Formula (Milc): RLRS RRNH R X R4 RIT N R75

(M11) and pharmaceutically acceptable salts and

hydr at 441t Retregfclic Hearamile D&3vatR@s oRForrRula (R1]3) and

X are defined above for the Tetracyclic Benzam de

DeAs viated\absve thefmesant mveMidicgncompassaecembooidsefiFormula

R - R4 are hydrogen. In another enbodi nent, at |east
(Vilghe of 10 Rl, R2, R3, R4, R6, or R7, is other than

hydrogen. I n one errbodi,qpnt RIRR4 and R7 is other

than -O (C1l-C5 alkyl), &and -A-B is other than

-0 (C1l-C10 al kyl )Rz Sther embgdinent X is NH In

still another enbodi

enmbodi nent Xis S. |

-0OCH3, or -NOQ2. |n At

Formula (VI Ic) haPe thelstruct :

ONHX R4 N N (VIII')R4V\,herei X ahd R4 are defined

above for Formula (Vlilc). 20

Ry

r enbodi ment R4 is - NH2,
et conpounds of

(VIla)

and pharmaceutically acceptable salts and hydrates thereof, where R;, Rz, R3, R4, Rs, Ry,
and X are defined above for the Tetracyclic Benzamide Derivatives of Formula (VIla).

In one embodiment, R;-R4 are hydrogen. In another embodiment, at least one of
R}, Ro, R3, R4, Rg, and Ry, is other than hydrogen. In one embodiment R;-R4 and Ry is
other than -O-(C;-Cs alkyl), and -A-B is other than -O-(C;-Cyg alkyl). In another
embodiment X is NH. In still another embodiment X is O. In a further embodiment X is
S. In another embodiment R4 is -NH,, -OCHj;, or ~-NO,.

In another embodiment compounds of Formula (VIIa) have the structure of

Formula (VIIa’):

NH

=

X

R4 —
\ /'

(VIIa%)

wherein Ry, and X are defined above for Formula (VIIa).
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52 WD 2005/ 009398 PCT/ US2004/ 005737 Illustrative
conpounds of Fornula (VlIlc) are set forth below. 0 NH

WX 200300898 N (VI11') Conpound R4 X VIIc' -1 - HPENES2004/005737
VIlc' -2 -H-NH VIlIc'-3 -H-NCH3- VIlc'-4 -H - NCH3-
VIJc'-5 -H -C(H) (CH2COOH) WMlc' -6 -H
- C( H) ( THRCaNHCGH®) poundid dLForhiuld{ VIle’) Melset fogth-belovD-
VIlc'-9 -H-S MlIc' -10 -H-& VMic' -11 -H
-N(CONHCH3) - VIlc'-12 -H - N(ONHCH2CH3) - VIlc'-13 -H
- N( CONH( CH2) 2N( CH3) , ‘N4 -H
- N( CONH( CH2) 2- ( N-

- C( H) ( CONH( CH2) 2o Vilcl-16 -H

- C( H) ( CONH( CH2) 2C00

- C( H) ( CONH( CH2) 2CONHC 009398

PCT/ US2004/ 005737 VI | ( CONH- pi peri di ne-

| -yl)- VII1'-19 -H -&

(Vlia*)
Compound Ry X

VIla’-1 -H -NH-

VIlIa'-2 -H -NCH3-

Viia™-3 H o -C(H)(CH,COOH)-

Viia'-4 -H -O-

VIIa'-5 H S-

VIla'-6 -H -N(CONHCH3)-

VlIa'-7 -H -N(CONH(CH2)>N(CH3),)-
VIIa'-8 -H -C(H)(CONH(CH,),COOCH,CHjs)-
VIIa'-9 -H -C(H)(CONH(CH,),CONHCH3)-
VIIa'-10 -H -C(H)(CONH-(N-morpholinyl))-
VIIa'-11 -NH, NH-

5 and pharmaceutically acceptable salts and hydrates thereof.
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20

VITI'"-22 -NH2 -NH VIlc'-22 -OCH3 -NH and
phar maceutical ly acceptable salts and hydrates
woOhers@o$398 4. 14 Tetracyclic Benzani de Deri vati veeTmS82004/005737
Formulas (1), (la), (Ib), (Il), (lla), (I1l), 5 (1V),
(V), (M), (M1l), (Mla), (MIb), and (VIII1) The
Tet r ac4.t2 i EetBaoyzHoBdpzDaidie\Diriviatiy _es:_ehliew_mﬂ\_’ﬁ_la ket o
or enol tautolneric fonn. This invention enconpasses
boA fisthied aketen tiendewndinvémiomenodmpimsesietmpremnds bfFormula
Benzam de Derivatives. Accordingly, Formulas (1), (la)
VI by, (1), (11a), (111), (1V), (V), (M), (V1),
(Mla), (VIIb), and (V”bc), algshough depi cting the
keto fonn of the Tetracyclic Ip Benzam de Derivati ves,
enconpass both t h&? ' rms. The present
i nvention al so incl ufles Tetracycllc Benzam de
Derivatives, wherei one @r nore|hydrogen, carbon or
ot her atons are repfac an_ggotgpe thereof. Such
conpounds are usef ul asRJesear h or Adiagnostic tools
i n metabol i sm phar macoki neti c stud'es and in binding
assays. 15 4.15 DEFINITIONS T
as used herein, refers to fas ralght chaln or branched
non-cyclic hydrocarbon havi ng ¥ to 10 carbon
atons. Representative strai ghtNths -(d-do)al kyl s
i nclude -nethyl, -ethyl, -n-propyl,R-=n-butyl,
-n-pentyl, -n-hexyl, -n-h&d®, 20 -n-octyl, -n-nonly
and -n-decyl. Representative branched -(Cl-d o)al kyls
and ﬁhﬁﬁh&tﬂgﬁcdll?@pé@%ﬁle salsand hyfptes thér&ﬁfbwhyﬂe Rl, Rz, R3, Ry, R5 Ry,
-tent-butyl, -ji enty enty 1- met
and RGP B 08 YIS AT G BRI B Gy (VITb)-
entyl, 2-nmethyl pentyl,
}%(QE%Fﬁgﬁgﬁ&Rﬁ% %ﬁ%ﬁqﬁhgﬁ%ﬁ , 1- ethylbuty
2- Iatdnyﬂbubmqulﬁ}eet Ia,ylebﬂtoyib of RL Ro» Bb.fot, Ryl d5Ray s, other than
hvd 1, 2-di et hyl butyl, 1, 3-di net hyl butyl,
Y f%e? di met hyl butyl, 25 2, 3-di met hyl butyl and
3, B e B it R, -R 4§ 5 ,AP¥iher thae coOEY, X5, alkyl g @abdit AIB is other
1-net hyl hex I, 2-methyl hexyl, 3-iethyl hexyl,
than i(€t-fyd #ls¥lyl , 5-net hyl hexyl, 1, 2-di et hyl pentyl, 54

V0,2 RAPO9R, PETISS00% QR Ay cmbodiment X O

1,18 adﬂuﬁhélhﬁ)thﬂsmixmhmt Ris3S. dIn’miolhell hmbyﬂlment Ry is NH,, OCHj, or
1, 2-di et hyl hept yl, 1,3-dinethy|hepty|, and

NO23; 3-di met hyl heptyl . The term "-(Cl-C9)al kyl " as used
h%ednetlﬁef Qlfnﬁ&glﬁeﬁt ai)ﬁl%]({ wobt F&{’rﬁﬂe{‘(\faﬁb)tl{a@@ Qllibeéj;mcture of
non- cyc rocar having from 1 to car bon

Fonnﬂaﬂh§H>Representat|ve strai ght chain (Cl C9) al kyl s
i nclude -nethyl, -ethyl, -n-progyl, -n-butyl,
-n-pentyl, -n-hexyl, -n-heptyl,

(VIIb%)
wherein X and Ry are defined above for Formula (VIIb).
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-n-octyl, and -n-nonly. Representative branched
-(Cl-C9)al kyl s include -isopropyl, -sec-butyl,

woiesimedgs, -tert-butyl, -isopent

yl, -neopent yPCT/US2004/005737

1-met hyl butyl, 2-methyl butyl, 3-nethyl butyl,

1, 1-di net hyl propyl, 1, 2-di nethyl
1- et hyl pentyl, 2-nethyl pentyl,
4- et hyl pentyl, 1-ethyl butyl, 2-

propyl,
3 -net hyl pentyl,
ethyl butyl, 1, 1

- di metiiybtbativilcompOuddsbfdokmetal{ylbtit ark set forth below:
1,3-dinmethylutyl, 2,2-diinethylbutyl, 2,3-dinethylutyl

and 3, 3-diinethylbuty, -iso
-isobutyl, 1- nethylhex,
3- nethylhexyl 5- meth

1, 3- dlnethylpentyl,
1,3-dinethy|hexy|,

ropyl, -sec-butyl,
et hyl hexyl ,
, 4,.2- dlnethylpentyl
Hi met hyl hexyl ,

1, 2- di et hyl hept yl 3= 0 ) heptyl .9r.d

3, 3-di net hyl heptyl .

used herein, refers tola straight chaln or branched

atons. Representative straigﬁt chain -(C1 -C5)al kyls

i nclude -nethyl, -ethyl,
-n-pentyl. Representative byan
i ncl ude -isopropyl, -sec- butyl

, -n-butyl and
ped - (Cl- C5) al kyl s
-i sobutyl, 40t-butyl,

-isopentyl, -neopentyl, hbeutyI 2- et hyl but yl ,
3 nethylbutyl 1,1- dlnethy propyl and 20

1

2= LJIIElHyI}H opyl—Theterm™=(C2
Compawdl her ei n, referE4to a straigh

C2-Ctoyat kenyt™—as
it chain or bXanched

PPN PP I I o r £
rot—eyctechydrocarbon—taving 1

Viatbms| and includi ngf at | east oné

haoand Ronrocon

om2—to 10—carbon
b arbon caﬂﬁHﬂ doubl e

nt /o ot r A At Al
attHve—Ssttat gy

rat—and—branched

ooTTaO. I\ClJI CDCIIt
vipbE2. CLO) al kenyl s -thcl ude -vinyll, -allyl, 4NCﬁbtenyI
2_hit anvl Leaohiit vl anvi 1 _nant nn | I nant o
ottty T mrooUoOUty r CiTy T, L PoTIreCTt Z IJCIIL Cllyl,
vIg5s - 31 net hyl - | - butgnyl , -2-nethy|-2-buKHmﬁHbCONEKEh)
-2 3-gdiinethyl-2-butenyl—21-hexeny 2—hexenyl
Vi34 hexenyl , - 1- hep&pnyl - 2- heptienyl , - 3-hepienyl,
-1-octenyl  -2-octenyl -3-octenyl -1-nonenyl
Vimb2s hohenyl , -3-non@pyl, -1-decenyl, -2-decenyg-,

-3-decenyl and the like The tg

v C3 C8)cycloalky@1 as used her
saturated cyclic 30 hydrocarbon

ein, re (@ONH@HQCHQ

haw ng from3 tao

vifp@ bop at ons. Repngﬁentatlve (C:-fﬁb_cvé?§k2¥?§ﬁmﬂﬁMhﬂﬂ»

|ncluje -cycl opropyl . -cycl obutly

c bhexyl , -cycl gheptyl and -gyclc
\Hm % C81+ C14) bi cycl oa yI" as used |her ei ) ers fﬁéﬂkﬂﬂ
| zcyelic hydrocar ring syst 1
VIfc%arbm atons and ai Ieast one saturgﬁégacyc $§kﬁﬁﬁ ]'ﬁ)

55 WD 2005/ 009398 PCT/ US200
VHE@Bresentatlve - C14)b|cycI0dIkﬁﬁgaiﬁgiﬁﬁ%rwﬁamﬂesﬁd)

VHb§l 7, 8- tetrahyd@

anyl, -1,2, 3 4-t et rahydr onapht hyl ,
6%%phthyl, -perhydronaphtﬂ§ﬁ'and t he

MkKe. A "3- to 7-nenbered nonocyclic heterocycle”

refers to a nonocyclic 3- to 7-

and pharmaceutically acceptable salts and hydrates thereof.
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menbered aromati c or non-aromatic nonocyclic
cycloal kyl in which 1-4 of the ring 5 carbon atons
woavws/doems | ndependently replaced with a N, 0 8CT®S2004/005737

atom The 3- to 7 nenbered nonocyclic heterocycles can

be attached via a nitrogen, sulfur, or carbon atom

Repr es¢d8dlétvacyelia Beheamiske Dergvatives o Ferelad¥1lc)

nonocycl i c heterocycle group include, but are not

| | A $tedd mbovep iparresthhipventiminpmcampasgs campquinds ofEdrmula

(syrrolyl, oxazinyl, thiazinyl, diazinyl, triazinyl,
(VII etrazinyl, iinidazolyl, tetrazolyl, pyrrolidinyl,

i soxazol yl, 10 furanyl, furazapyl, pyridinyl,

oxazol yl , thiazolyl, ! , pyrazolyl, triazolyl,

and pyrimdinyl.g | venbered bicyclic

het erocycl e" refers lo a cyclich¥- to 10- nenbered

aromatic or non-aromptic blcycllc cycl oal kyl in which

1-4 of the ring carHox been i ndependentl|y

replaced with a NR°0 or Thex7- to 10- nenbered

nitrogen, sulfur, or carbon at Representati ve
exanmpl es of a 7- to 10-nerf® i
group include, but are not

benzi m dazol yl, indolyl, isoqul (nyl, indazolyl,
qui nol i nyl, quinazolinyl, purinyl,Rbenzisoxazolyl,
benzoxazol yl, benzt hi azol gljc)penzodi azol yl ,
benzotriazolyl, i soi ndolyl and indazolyl. 20 A

"nitrogen-containing 3- to 7-nmenbered nonocyclic
and JRELEIQENC /‘:71]112 acr"g{tﬁ.ﬁé sA1f a8d a"dlta%s lhéfg({fb%&@ PIPRQH%?E CR; R,
*heterocyc i ned above; coht al ns at
and X0 aee detﬁngd ahsb\terfogéln T&tmmch&%rlmmude @)mwabvﬁsaxf ﬂi‘lorrgulia-(Vﬂb)

7 nber nono i ¢ heterocycl es can . attached
o EPgBEe IRt S R esy ot frAa b af st e of
Ry, R@ meﬁs,gﬁ 2 it bRgefan GOMoaERT Blon elﬁ&)dﬁn&ﬁ'me[{ﬁﬁld R, is

nmonocycl 'c heterocycles”include, but are not limted
othertthan 25 plper|d|nyl pi perazinyl, pyrrolyl, oxazinyl,

-O- (é h(ba%l (%,ﬁ dd IfAe% Iﬁg ézfttljafe tﬁi r(ﬁg lclqjélﬁg/np aﬁ% é%’othm e nblodlment Xis

NH. oy &tildl iiother edxtadahylt, X ishd aZdel ﬁiﬁhe@mﬁb@@hmht X it Sl &z ahother

pyrimdinyl, and norphollnyl A "nitrogen-contai ni ng
embopimers Ry 19 -NHptr&CEE» BY ?Y&tic heterocycle" refers to a

t
ot AR B Sl O N R oy e R of

FormalzofWIlcFhe nitrogen-containing 7- to 10-nenbered

bi cyclic heterocycles can be agtached via a nitrogen,

sul fur, or carbon atom Represeltative

nltrogen contai ning 7-_t& 10-merpered bicyclic

het erocycl es i ncl ude '

-chrononyl, -indolyl

-|ndolizinyl,

-indazolyl, -purinyl, -1 soqui nol yl ,
- qui nolyl, -phthal azi ny yl -carbazol yl,
fl-carbolinyl and the Ii 009398

PCT/ US2004/ 005737

(VIIc’)
wherein X and Ry are defined above for Formula (VIIc).
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The term"-aryl" as used herein,

napht hyl
woebwsreowe a Cl- C5 al kyl

"Hal o- substi t ut
group,

gr oup.

refers to a phenyl
ed-(d-C5 al kyl)™"

or

as defi ned abovyer/us2004/005737

wherein one or nore of the CL-C5 al kyl group's

hydr ogen atons has been replaced with - F, -C, -Br or
-1 . Refllssetitatimmuataohfesubd (\dic)alrksdt fietthobgewup
include, but are not 5 limted to, -CH2F, -CCl3, -CF3,
- CH2C1, -CH2CH2Br, -CH2CH2I, Q- CH2CH2CH2F,

- CH2CH2CH2C1, - CH2CH2CH? - CH2CH2CH2CH2I

- CH2CH2CH2CH2CH2Br > 2 CH21 , - CH2CH( Br) CH3,

- CH2CH( Cl ) CH2CH3,
" Am no-substi t ut ed

al kyl

of the Cl1-C5 al kyl
replaced with

al kyl

- CH2NH2, - CH2CH2NH, - CH2CH
- CH2CH( NH2) CH3, - CH2CH( NH2)\SH2
- O( CH3) 2( CH2NH2)

group, as defim

- NH2. §present
am no group include, b

-CH2 CH2

t are\ not

-C(CHR) 2(CH2d ) .
refers to a Cl1-C5
XNwherein one or nore
atons has been
i ve exanples of an
limted to,

CHRCH2NHZ, }, - CH2 CH2 CH2 CH2NHZ,

- CH( NH2) CH2CH3,
NH2,

- CH2CH2CH_(NH2) CH3, - CH2CH( NH ) CH2CH2CH3, 15
- CH2CH(NH2) CGH2CHB and - CHOEIERHS) 2( CHNHR) . " - (NH(C1- C5

atkyt
Compeaii (

refers—to am -NHgroup,
yroup being BRitached to a

the nitrogen _at om of
Cl-C5 al kyl é&foup, as

dcf I 1TY
VIRMINOG

NHECH

o Ia D, b
U aDOVE, REPIEestliialtT ve ©

al kyl group i#tl ude, but ar

NHECH?2 CIHR NHECH2 R A

anptesof —an
e not |imtedHto,

TN IO R

VIINHICH

- NH-_Ck

LI\ |\ A 7 iy @ TN IO 127047127014 MY

CH3) 2, - NHCHECH(CH3) 2, 20

NLICLPDAOLPDAOLIDOLIQ
y NI 12701120 12 UNio

{ NHCH2( CH3) QvBICH3.

VI

H2 CHR C( CH3) 3, - NHCH2 CH2 CHR(
PCH( CH3) 2, - NigCH2CH2CH( CH3)
NH CH2C(CH3) 3. "-N(Cl1-C5

H2 CH3;

2, - NHCHZCI:K\]@I{%) CH2CH3
Lkyl)(C1-C5 al kyl )"

ef.er 4
VIicWé; o

5 to a nitroggp atom which
-C5 al kyl groups, as defin

has attachegcgp-it

VIﬁigr ey

| uc

sentative exanples of a aln
le, but are not limted to,

ed above. 4
i nodi al
O G oM

- N( CH?
VIqgaH

CHB) ( CHB) Cr2CrB) 2,
) CH2CH2CHB) 2, “H N( CH( CHB) 2) 2

2 NS AT

= N( CH:
VIEhd -1

PCH(CH3) 2) 2, - NF{ CH{ CH3) T
N(C(CHB) 3) (CHEY . - (H2NC(

CH3)Z, -N(C(CH3)3)2
)))-substitut'&)“ aryl "

£
I'erery

VIaf-8t he

st o anm aryl—group; as defi

» aryl group'<4lhydrogen ata

ned above, WIerei n one
ms has been 1&pl aced

wit h d
vuroTT AV

viexanpl

2-( X O)J NH2- nhenvl
I LA A

OCLOVNLD an
He—o0f SOz oU— gt

es of an aryllm do group i
3-CLO-NH2-phe

nnr-o
LILA AR 4

otpsS—Representattve

ncl ude
m k“—l’) nlnnn\l|

ny!, 4 C(V/nnu_ Pty

VIe~{¢2NC( O ) - substitppted pyridyl”| refers to am-pyridyl
group,| wherein one of the pyridyl group's hydrogen
VH%I_HTB has been r ep_Iched with ong or nor QN(@‘()W3)_
dr oups.
VIIc'-12 H -N(CONHCH,CH3)-
VIIc'-13 -H -N(CONH(CH_);N(CHz3),)-
VIic'-14 -H “N(CONH(CH,),-(N-morpholinyl))-
VIIc'-15 -H -C(H)(CONH(CH,),COOCH,CHz)-
VIIo'-16 -H -C(H)(CONH(CH,),COOH)-
VIIc'-17 -H -C(H)(CONH(CH,),CONHCH3)-
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57 WD 2005/ 009398 PCT/ US2004/ 005737 Representative
exanpl es of an aryl ainido group include

wWa200pNR - pyri dyl, 3-C(O NH2- pyridyl and PCT/US2004/005737
4-C(O) NH2- pyridyl. "-(H2NC(O)-substituted-(Cl-C5
alkyl)" refers to a C1-Cs al kyl group, as defined

E L e e T

esentative exanples of an al kyI
VHPnESP de, but are not linited ta, ’@ﬁﬁ@?ﬁgwm"mh‘ﬂmﬂ»'

CH2C(O) NHZ, L,HZL,HZUHZ(,( O NRZ
VIIGE}@C}-IZCI—QCI—QC( O NP, - cH2CcH2CHZ crnféﬂz@%)qhhiz-teﬁazole-5 -yD)-

f‘l INDCOCLY Ff A\ NI\ LD OLID LY N/ M\ i\

CCONAZ G, =CRZCH(C(O)TN

"!—Dcllhcflfnfarl /f"1 c5 al I/yl)" ¥

H2)
VIIc’CM( C( O NH2) CH2CHNIind - C( CH3) 2¢H2C( O NH2_ ' 2NH-
vieLeyp, as defi nedo@jpgve 10 wherlei n
al kyl

yl lgroup's hydrogen atons has
hydr oxyl group. Representative exanples of an al kanol

o SBT3, O
- CH2CH2CH2CH2CH2OH, - CHR2CH( OH) CH3, - CH2 CH( OH) CH2CH3,
- CH(OH) CH2CH3  and - O( CH3) ) 2CH2CH. 15

i1 " Cl;ar boxy- subst i tut ed- ( Cl- &3 kl}’l y Lﬁf&r > drd, &Im

ol 1] A A N A3 A\ A |

Cl-C5 al kyﬂ@k@w&ﬁ@w@r epl aced

with a -COOH group. Representative exanples of an
al Kiyd Eeirasyslic BenzamidenReiiipdiyehenn oxis Hhé%fetolql feldautpgeric

form. %%d"ﬂm W@%%&Wnns of the Tetracyclic -

BenzafitRObRGHECER Chi20nhhely; EHACH{STGOOMaCHRTHE), (B0), (ITD), (IV), (V),

(VDG ST, LY T e e oG R B opfhegTetracyelic

BenBRMAOS&ivH9eE, eﬁ&fdﬂ)dggbotﬁ"ih@ketgramﬂ 3ndllygRsi di ¢ |inkage.
Represent ati ve exanpl es of gl ycosi des include, but are

ndfhe priesdnt venigon alboieluddeblyrdyblis BenZamide Pswvatives, wherein
one GTHE GG ea YR RSl RSO e ot el
compoRhds NeuSEful asiRs&dd orflignobtic BOR-ih uﬁaﬁb@@m@faﬁnac@kﬁiﬁ:ﬂc

as a nonkey, chinpanzee, or baboon. The phrase
studiegdnskinddinditg a8RYYy acceptabl e salt,” as used herein, is

a salt formed froman acid and a basic nitrogen group

of one of the Tetracyclic Benzam de Derivati ves.

[llustrative salts include, but are not limted, to

sulfate, citrate, acklatBEFOXAIIONS chl ori de,

brom de, iodide, nitrate, bisulfate, phosphate, acid

phospteah é;(d; sOpjatiol’ z[saIsed hérait, adfers t@8 saightghaat e, bramdihgd
non—q%:' 1%%&@@%%2%%2{1}?15 &%lgle L%Earaﬂ(gqa étgl%%gbgeégn atn;ees’traight chain
~(Cy- @?@Elkg rsgﬁééﬁde gﬁgr rrafﬁyla-teﬁhyl ah e oNAL S BV IUGAPEIFL B1-hexyl, -n-heptyl,
-n-octyl, -n-nonly and -n-decyl. Representative branched -(C;-Cig)alkyls include

-isopropyl, -sec-butyl, -isobutyl, -zert-butyl, -isopentyl, -neopentyl, 1-methylbutyl,
2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 1-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3-ethylbutyl,
1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl,
2,3-dimethylbutyl and 3,3-dimethylbuty, -isopropyl, -sec-butyl, -isobutyl, 1-methylhexyl,
2-methylhexyl, 3-methylhexyl, 4-methylhexyl, 5-methylhexyl, 1,2-dimethylpentyl,
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benzoate, gl utamate, nethanesul fonate,
et hanesul f onat e, benzenesul f onat e,

wo-20lnexeesul f onate, and panoate (i.e., PCT/US2004/005737
1, 1' - net hyl ene- bi s- (2- O+ 3- napht hoat e)) salts. The

term pharmaceutically acceptable salt” also refers to
1,3- danahﬂpemwe bardagethythex s, 53- Meﬂﬂﬂ@i@m%@methylhexyl

2004/ 00573 C zan Derivative
1,2- d ﬂgé ég %Fi:ez}ff l!l]?ﬁ?:t ﬂé‘néé gagtﬂy@ﬁg Fas a
c al‘kh:%ﬂfﬁ r‘qcl@g)am’uagcﬁge@ Radeir) FOeR 10 sBafptit £ 6r Bahched
functional group, and phar maceutical |y acceptabl e

non-qyebe hrdroearben ba\gm]fr@mbla@& caghar abine. Bﬁs@éentﬁmew&élghb ghain

-(Ch- Q%)ag(é{%tlﬁ%ug]% %%E%li’ rtll?ﬁ gz&?r)épﬁh-n lgjutyﬁl -la ent gglé ﬁ% ISlIJz(—:ﬁlaptyl,

-n-ocBifl Kaldi-neoasy. tRbpmteﬁﬂanselBﬂanaﬁedcm:pc;»mkamcinaag@agopmpyl
hydrOX|des of other netals, such nd

-sec-tylg risehwidniters-bahd, -soganyk Wﬁ@gl 1sr9%thy1§§ty1 "2-methylbutyl,

3 -metﬁ&fd‘ﬁﬁla %{,ltl LaHrlnl%gte gfpr(()jlgw C,? é%méﬂi?li)trélﬁ}l‘t Ehhe n]tyl dj_ metlﬂﬂpentyl

-meﬂiﬂpeﬁtyi] 64-11than1 1- bﬂl@IHmWIaIbeh@'Ibuﬂylﬁt ﬂ]yiuamhlyﬁ);utyl

1,2- dgp%?ylé%yielsf) d11§%gﬂgg§/l %@met]wl’tgutyf 33" dllr%a;yllgutyf and
3,3- dhﬁétﬁyl%ﬁt;/ 5 )ﬁ?%{}% %?ﬁn%tgrﬁyﬁ%&tg)l tl%éth%ﬂE}Y}leyll%xyl

dro ni ne
-meﬁiyll&;cb(yl\l-S(lhg/thylbmyyl 1,dwemethlylpghiyl, dm-dessthgpetiyhs

LT e et B ST G | e 6P o

1,3-d8HGRYIRSHAL, GhMB NEdinteitsimptyiand  the like. An "effective
amount " Wwhen used in connection a Tetracg}gl iC

BeHedaing &-(C1-6 s pdel v at wsed herein sefgrpda mstrafenb ehaiy ar prgpched

non—c(y%ﬁc gﬁ%ﬁrﬁ(g}\%&%%&{‘f fo@ca@bo@? ch{ntsl %%p&%?r{tg)[ ve ﬁtliaighﬁ_ﬁhain

-(C-€ohlke 1ﬁ@u&@bﬁ&hy1atat1®ﬁ§-namepjds edbdrtgr mdnnapmtymakepxtehmatwe
indi cated definitjons: AcCH is acetic acid,
branched AC11Gkyls nchils -POREPYH esec Tobp e BuS, -isSpentyl,

M R S T

1,2- diatdti;gﬂpmpsalt ate, Et O—I is ethanol, HEPES is

b AL LR A ReE L e

non- dy%hl‘ h?(ﬁ‘@@zir}é&@ﬁ&hﬁ’é g8 2 Mﬁ@%a'r@or?&&h@ Rhd frichﬁhné\@%ést Sne
met hanol, MS is mass spectronetr

S
carboprastirarissiblc gl )Repmgmhvesst@eﬁht Ghibené hpa b Car@plkenyls

1nclu§,¢B§1rt1§ll eLIhlyl H{u@ﬁ% b% I?rgﬁig—gg)t E;Peﬂde@%ﬁ%ggyl

-3-mﬁhyly(-aﬁleny1l @ﬁﬁ)l@@ZYdeﬁ@fy&S-e 3 ﬁ%thﬁzaﬁit@r@mwmwem}d
pyridin SDS i s dodecyl sul fate (sodi um

'Z'he§§ﬂ13t1) -3- @xznyls 1s1@qpéemybz%thseﬁeﬁyl Fopent& il Qe sdestenyl:

-3- ociae(ﬁ'yld 11pyleﬂlyg abrﬂo]}lleﬁ(}h —(BtJ{dn%*l%o rloH&IeH n Hcl:éceﬁ?y@ _deckh a.nd

cetic aci ydro uran;

thehks th| n-l ayer chromatography, TNF |s turmr necrosi s

f aﬁ{eq:rerm TI?Cgs-Cg)cycloalkyI” as used herein, refers to a saturated cyclic

hydrocarbon having from 3 to 8 carbon atoms. Representative (Cs-Cs)cycloalkyls include
-cyclopropyl, -cyclobutyl, -cyclopentyl, -cyclohexyl, -cycloheptyl and -cyclooctyl.
The term “~(Cs-Ci4)bicycloalkyl” as used herein, refers to a bi-cyclic hydrocarbon

ring system having from 8 to 14 carbon atoms and at least one saturated cyclic alkyl ring.
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iI's Tris(hydroxymnet hyl)ami nonet hane and Ts i s tosyl
(p-toluenesul fonyl). 30 4.16 Methods for Making the
wOebs®wo9™8i ¢ Benzam de Derivatives Exanpl es oPCT/US2004/005737
synthetic pathways useful for making Tetracyclic
Benzam de Derivatives are set forth in the Exanples
Représehiativar(Qs-ghnbicatloalkylsiimcl Gthémdeayll - 52,3,46@trifydronaphthyl,

398P /US 4/ 005737 1 illustrat
5.0 T GBI SPRARIHE G0 1uGPEIRE Benzam de
Dex, ky af Wﬁ%m@&eﬁ%dﬁ&c?clfol He@rocwb@’rr@fe%lto%_@ﬁ&ya@c Bth 7-

are defined for Fornmu Schenme 1
memPerRR a2 oOnHE-alaRBic mmwlm@baw Rawmh@emf th@ I@@H

R4 R o, Ra.l. 4
carbof! e G oy RSP R e B OB RO TRE T b
memﬂéifed ﬁﬁ)n 1i6 Retetcybids @éﬁjﬁe Bﬂa@ﬁed‘ka&'a r@r&eanulf&Z, orRartda
TFA/ Tri et hyl si | ane a Ro R7 Ro RY

atomh@emsmatms xpmglesof 8- § 7-@’1@@63@@-]20@)0}7@ Fgtenqerycle 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.

A ““7- to 10-membered bicyclic heterocycle” refers to a bicyclic 7- to 10-
membered aromatic or non-aromatic bicyclic cycloalkyl in which 1-4 of the ring carbon
atoms have been independently replaced with a N, O or S atom. The 7- to 10-membered  _,,,
bicyclic heterocycles can be attached via a nitrogen, sulfur, or carbon atom.
Representative examples of a 7- to 10-membered bicyclic heterocycle group include, but
are not limited to, benzimidazolyl, indolyl, isoquinolinyl, indazolyl, quinolinyl,
quinazolinyl, purinyl, benzisoxazolyl, benzoxazolyl, benzthiazolyl, benzodiazolyl,
benzotriazolyl, isoindolyl and indazolyl.

A “nitrogen-containing 3- to 7-membered monocyclic heterocycle” refers to a 3-
to 7-membered monocyclic heterocycle, defined above, which contains at least one ring
nitrogen atom. The nitrogen-containing 3- to 7-membered monocyclic heterocycles can
be attached via a nitrogen, sulfur, or carbon atom. Representative examples of nifrogen-
containing-3- to 7-membered monocyclic heterocycles include, but are not limited to,
piperidinyl, piperazinyl, pyrrolyl, oxazinyl, thiazinyl, diazinyl, triazinyl, tetrazinyl,
imidazolyl, tetrazolyl, pyrrolidinyl, isoxazolyl, pyridinyl, oxazolyl, thiazolyl, pyrazolyl,
triazolyl, pyrimidinyl, and morpholinyl.

A “nitrogen-containing 7- to 10-membered bicyclic heterocycle” refers to a 7- to
10-membered bicyclic heterocycle, defined above, which contains at least one ring
nitrogen atom. The nitrogen-containing 7- to 10-membered bicyclic heterocycles can be
attached via a nitrogen, sulfur, or carbon atom. Representative nitrogen-containing 7- to
10-membered bicyclic heterocycles include -quinolinyl, -isoquinolinyl, -chromonyl,
-indolyl, -isoindolyl, -indolizinyl, -indazolyl, -purinyl, -4H-quinolizinyl, -isoquinolyl,
-quinolyl, -phthalazinyl, -naphthyridinyl -carbazolyl, -f-carbolinyl and the like.

56



10

15

20

25

30

RR R (0) R R NHHS03CL N\HR3 0 to RT R3

NEt3CH,CL, R R4 Ra Ra RoR/7 RoR/ Ro R/ RO Ro
wWeaIRMISRCl o/ '-N--(CH2)3--N 9 10 11 H ~oPCPaS28/005737

above for 3a 10a: RI-R4, R7, RO, and RO = -H Il a:

R1-R4, R7, RO, and R10 = -H wherein 10 R1-R4 and

R61?IR]1:6rna Fard} asledddrietinbolees tarphehy worpbibsigrosp-

{ﬁ% ?g‘tgs é}%d—(%r 850 5}(’5?’ !s ?od er@e'ﬂE lb%go%%)ﬁgss Q%nlég Iabove
Wher&g%é QPBRP80FAES /d,@th%/l ?@5%357hyd-f Fgern%mb hés lﬁ%ﬁ Z&mhadd with -

Derivatives of Fornula ) and Fornmul a can be
-ChaBeor By R@pwe@rﬁwe@xmp esiofgn @}kél@i%g@umn gt aIe not

limite} GQ}E on%¢ %@cﬁ%ﬁpﬁ corrﬁouﬁ Ee of rru?

-CHz‘MHzUHQCP OGHQQHQCHIC}BHrmﬂIQZCZ{ZIOHzUBﬁI pCB§3H§@HQ®H§CHﬁ€
fo rature sufficient to nake

time and e
CH, TG HdHol - GHIED GF 1A gd N e e DA GEGCTD ed
d Xis -Br. In one enbodi nent about 0.1 to
'C(Cg‘@é{;t%m{%ﬁequi val ents of a conpound of Fornmula 2 are
u S@dnmetsuaktﬁuﬁed ACequialkal Entfenftoa CCleﬁpaikmlcg‘roﬁp, fas dafihal above,
I n anot hefg enbodl t abou %g 5to ab

whergig P af BIES0 6531 TS Do i a e bees relegpd with
-NH,P %epf‘a@%ﬁhﬁe '&h affy1 8m %@QH? ﬁjcmde':&'itrﬁk'é Aotlimitéd to,
St anot rrent about”1 to about

-CH, B} \GHLAFATOL @Hmwmwmmzcmlﬁm @Hé&IH@éHz)Cm,

cn Rl o O R S B A G- hase arec

CHusgu e Nabo Lt o HLUUINER ) EHt, -oH. aFeamEuma IpiCHRpr mul a .
1.715 I'n anot her enbodi nent about 2 to about 3 .

-CHzgéﬁN%)@ﬁi@{ﬁndb%Cé@&)Mw\%b about 1 eqw val ent

oL ABRTECR S S ARG PO g
being attached to a C;-Cs alkyl group, as defined above. Representative examples of an
aminoalkyl groﬁp include, but are not limited to, -NHCH3, -NHCH,CH3,
-NHCH,CH,CH3, -NHCH,CH,CH,CHj3, -NHCH(CH3),, -NHCH,CH(CHs)s,
-NHCH,(CH3)CH,CHj, -NH-CH,CH,C(CHj3)3, -NHCH,CH,CH,CH,CHs,
-NHCH,CH(CHj3),, -NHCH,CH,CH(CHs),, -NHCH,CH(CH3)CH,CH; and
-NH-CH,C(CHs)s.

“_N(C1-Cs alkyl)(C,-Cs alkyl)” refers to a nitrogen atom which has attached to it
two C,-Cs alkyl groups, as defined above. Representative examples of a aminodialkyl
group include, but are not limited to, -N(CHj)z, -N(CH,CH3)(CHs), -N(CH2CHs)a,
-N(CH,CH,CHj3),, -N(CH,CH,CH,CHj3),, -N(CH(CH3s)y)2, -N(CH(CH3)2)(CHs),
-N(CH,CH(CHjs),),, -NH(CH(CH3)CH,CHj),, -N(C(CH3)3), and -N(C(CH3)3)(CHa).

“.(HaNC(O))-substituted aryl” refers to an aryl group, as defined above, wherein
one of the afyl group’s hydrogen atoms has been replaced with one or more -C(O)NH;
groups. Representative examples of an arylamido group include 2-C(O)NH,-phenyl,
3-C(O)NH;-phenyl, 4-C(O)NH,-phenyl.

“.(H2NC(O))-substituted pyridyl” refers to an pyridyl group, wherein one of the
pyridyl group’s hydrogen atoms has been replaced with one or more -C(O)NH, groups.
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di i sopropyl am ne, diisopropyl ethylam ne, pyridine,
lutidine and i m dazol e; and inorganic bases such as

wablkb@loooaset al car bonat es, including sodi um car bOTMAIS2004/005737
pot assi um carbonate 20 and cesium carbonate. In

anot her enbodi nent, the base is potassi um carbonate.
Repréﬁhmtahm erachpiesrilae acdamidedzrou inchide ReC($)EBrissidst, 3aC(0)NH,-

ol v h as, acetonitrile, nethylene chloride,
pyn désfltﬂ ‘{;{:g@ﬁﬁwd , DMBO, ethyl acetate, acetone,
be0zeRe(0) Hidkiittedeld)fNs al@) Srlefedd tod &1-0% @yl BRULs.defibed

I n anot her” enbodi nent, the solvent is DM. |In still
abovea ndiehain orerbbiliE biEs, alk @resl sﬂ@ydrogegl a$QIps h@mbqea |r1:13}aced with a

h
PR 5HeR s e pAES ateR By 1020 BRRl e P ot
limitdd tﬁacﬁzcm ngﬂHz,ZdBQ@[-EC(@)NI@bC@HZ(&%CH@ﬂI(@)NBIQ In sti | |
od

anot her i ment the nethod of is carrie

-CstﬁnCH@@HaCﬁQ)h%IzofCHaéH&QtI%@Ph@Ha@(QB\T% oGHZQH(CF(&)Nﬁz)(FIﬁSJ

B R e SR Lo CRRCR 9 SR TETREBCK O o
hoTG-sulislititéd-A006 4 AIRYBIRIECTE LE2ANMIGN @7(311) ad defmed above,

f.urther enbodi nent, the t hod of Schene is carrl ed
whergjpng pf theanfperlkyl greup’ ShyHBEg a‘f@@SS& 'a%?éldﬁpli@??c“ 0 A

hydrcﬁgpb%ﬁf) %El%gérﬂﬁ% ex ?leg%g gﬁ?lk%%%%?&ﬁﬁﬁcﬁldb Skt @fer ﬂo@ @imlted

erature o o about 70C.
to, %O}hnﬁfﬂg@Hz(éHbéﬂﬁﬁﬁiQHzﬂfé -AEL6BdCHE CEeBEe 1 |s

S e e TR e deri s enae e CU S

and @gmtrgqt*yng_qa conpound of Formula 3 with amonia in
met hanol ; and (b) contacting the product of step

wi“Carlgixlycsubstiated-(CoCs alloireeigrdo atCiaCs allplogravmias Refinda

above, %hfe CFlll‘l 8n<—% 0 rf?ii?st a%cﬁ%uggbcgg g (fll]jzlggllg 'h Scaegﬁe%lh&d%% a
-COG&a)Iguiupo IR epf esam@w @camplesnﬁtahanqﬂcaalbce;y@emb metudapmutarelnot
I T e T LR T
cHLh @?@@of RO RO A,
-CH(@@[@E)GF&G&% aabel(CH).C18. @Dt 100 equi val ents of

a”ﬂ%%& l‘g?lycosi(ile” as used herein refers to a hexose or a pentose sugar forming
an o- or B-glycosidic linkage. Representative examples of glycosides include, but are not
limited to ribose, deoxyribose, fructose, galactose, glucuronic acid and glucose.

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

The phrase “pharmaceutically acceptable salt,” as used herein, is a salt formed
from an acid and a basic nitrogen group of one of the Tetracyclic Benzamide Derivatives.
Illustrative salts include, but are not limited, to sulfate, citrate, acetate, oxalate, chloride,
bromide, iodide, nitrate, bisulfate, phosphate, acid phosphate, isonicotinate, lactate,
salicylate, acid citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate,

succinate, maleate, gentisinate, fumarate, gluconate, glucaronate, saccharate, formate,

benzoate, glutamate, methanesulfonate, ethanesulfonate, benzenesulfonate,

p-toluenesulfonate, and pamoate (i.e., 1,1’-methylene-bis-(2-OH-3-naphthoate)) salts.

The term “pharmaceutically acceptable salt” also refers to a salt prepared from a
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nmet hanol are used per about 1 equival ent of a conpound
of Formula 3. In yet another enbodi nent about 20 to
wahostoos0s equi val ents of amonia in et hanol aceuUss®d/005737
per about | equival ent of a conmpound of Forrmula 3. In
one enbodi nent the ammonia in nethanol is fromabout 1
Tetrabydlic babrumidd DeNvati@thavingemotchibe fumetioat] geovp, sued agrraartioxylic

acid AR hED O et iy tobliefafh o gt i Els
acce@myfnoggaﬁic %rrb]r_ééﬂﬁé b&se. ekt BBRE itdeledblittr& neCliditédSto,

romabout 0.1°Nto about 1 N. In another enbodi nent,
hydraxtidesadiatkali snatids sudhrassodivenipoisiemt andiéthive;Hydraxédes of

carri.ed t for a tine of about 1 hour.to 0
okt G e sy i and e ety iR el 88 as
alumBRf] AR08 anfnnid ahél BBsadfc AMAL, sEchh@umsubstitutabout 36
hours. In yet another enbodiment the method is_carried
hydraxyrsubstitutedmhane-.ofi-, apirelkylantaes dicyelehapdaupingtribyiyl gmine;

. .30, ' hod. i rried oyt -(2-
pyridfig; Nap SR SPRRUBRE kg Thiy ik Tosfe! oty 3 e
OH-ISWbloéjf bkﬁ&mgneé)‘., I@@chmgh@@b- | BisG ar trise@-OHethgt)amirtee Py at ur e

of about 25 to about 75C. 62 WD _2005/.00939
tert-bpyharpip 0w AnIo gy ymehyldpelhnisres %Nb@dpwsh%l}g(ylrlﬁéhydmy

) i C i Ui: I\t &N . . - »40C

towel B A s el Nl SN R P B A RO ) o
OHetigl)imathecNApethgi- Deplocmtiactand gmano eadpowhds efgiHoe nydine, 4nd
I 1.{\évlth a dehydrating agent for a tinme and at a
the k& nperature 5 sufficient to make a conpound of Fornula

5. Ah RefBRE e FRBEMTRMHen 3RV BndediidnabRitacidicarpghzy@i®nt s .

~of a dehydrating agent are used per about 1
Derivatjué issdnemount effeatiyafour(d) weatibgrorpreyenting # Canditinaor (b)

. .enbadl pent about 0.5 to.abo 5 equivalents of a
mhlbﬁﬁ\%&%@fi“hﬁ”é@’é‘ﬁotoraarnem Vbt'soegleli%er about 1 equival ent of

a TR 0uWtheGhbieRidtidha ark usdPhébinsdnid Havafetihdicated definitions:
enbodi ment, about Ito about 2 equivalents of )
E'R@?e@ﬁ? Sof

AcOlengestiapridgChEantecal L éeaionand Brnepisu PMEM |
Modﬁieﬁ%zgfé%gdigﬂl B 2 Mdir dy’lﬁ)?lln%n@(febm}i i OGind@NFfoxide,
include, but are not Timted to, PPA sulfuric acid,

Et is ethlyh Bo@ Ak fivethyl aciath, FsQHfisiehhnad (HEPES és éuf2-hyyfhioapgthyl)-

. chl ori de. .. o -
1-plperazgleet?lanesulfomc acid, HPLC is high performance liquid chromatography, LPS

is lipopolysaccharide, MeCN is acetonitrile, MeOH is methanol, MS is mass
spectrometry, Ms is mesyl (methanesulfonyl), NaBH, is sodium borohydride, NEt; is
triethylamine, NMR is nuclear magnetic resonance, PBS is phosphate-buffered saline (pH
7.4), PARP ispoly(ADP-ribose)polymerase, PPA is polyphosphoric acid, Py is pyridine,
SDS is dodecyl sulfate (sodium salt), STZ is streptozotocin, TCA is tricholoroacetic acid,
Tfis triflyl (trifluoromethanesulfonyl), TFA is trifluoroacetic acid, THF is
tetrahydrofuran; TLC is thin-layer chromatography, TNF is tumor necrosis factor, TRIS
is Tris(hydroxymethyl)aminomethane and Ts is tosyl (p-toluenesulfonyl).

4.16 Methods for Making the Tetracyclic Benzamide Derivatives

Examples of synthetic pathways useful for making Tetracyclic Benzamide

Derivatives are set forth in the Examples below and generalized in Schemes 1-6.
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i n, anot her enbodi nent, the dehydrating agent is PPA

15 The nethod can be carried out in the presence of a
weoeabosmae39si ncl udi ng, but not limted to, Xyl eRes/USLW4/005737

one enbodi nent, the solvent is xylenes. In another

enbodi ment, the solvent is substantially anhydrous,

i Fechem@dnﬂmt@@@ thesheds Ltshﬁlh fertoalting Totragelee Bemmmide one

Dert SRR R P TR iR SR 3 P aeify P o

enbodlnent the nethod is carried out for a tine of
about 4 hours to about Sk@eleurs. In yet another
errbodl nment the method is carried out for a tine of

6 hours to 25 ab«ut 42 hours. |In one Ry 0
; nent, t he met RQ arried out at a tenq]
abou'f 25C to abou OC. 9 n anot her enbodi

[ br hodls/ﬁmwied Q a tenperature of ahgw
R to_ablt24BBCY30[A chrpbifid pf Formyl & coor

He by a ﬁbthod&cgy-r{sRm g Toptagti ng a
d of Formula 5 wit

@ and at a tenperaturle
suffmplent to make a cefipotyd Ofke Fornula (11a).r1Tn Otfe

enbodi nent about 0.1 to abo t 10 equivalents of a
reduci ng agent are used pef about 1 equival ent of ar
co und of Formula 5. 63 WD 2005/009398 4
PCT/ ' US2004/ 005737 I n anot her enbodi ment about 0.5 to
about 5 equivalents of a reducing agent are used per
about 1 equival ent of a compound of Fornul a 5ppA/Rylene
still another enbodi nent, about 1 to about 2 A
equi val ents of a reducing agent are wused per about

1a, gt panefatRidhk a conpqund of Fornula 5. 5 Suitable,

and ReRucithg agents for tlhi s carbonyl reductlon |nc|u0e

but are not |inited E y%& m@ e

di i sobut yl al um num
TFA/ tri et hyl sil ang” enbodlnent the r:d

agent is a hydride reduci agent. In another
enbodi ment, the reduci, 3ntr,i s sodi um borohydrigde Ry
I n anot her enbodi nent, [ '
TFA/triethylsilane. 10 &Fhe ng
in the presence of a solvent, including, but not

Ry

»

(IIa) or 6 5
5
(CHz)aNHz
(o]
(o]
Ry R,
Rz
O N HSO4CI
Rg 0to RT NEt_:,CH’;CL’: Rs
R4
R;
Rqg Q Ry Re !
Ry = AP
. 7 N CH
11 N
9
9a: as above for 3a 10a: Rj-Ry4, R7, Rg, and Ryp = -H 11a: R;-Ry, Ry, Ry, and Ry =-H
wherein
10 Ri-R4 and R¢-Ryp are as defined above for the compounds of Formula (I1a);

each R, is independently Cy-C; alkyl; and X is -Cl, -Br, -I, -OT{, -OMs or -OTs.

60



10

15

20

25

30

limted to, nethanol, ethanol, THE and benzene.
Alternatively the nethod can be carried out in the
wahewsroesosf a solvent. I n one enbodi nent, the BOTASLIN4/005737
is nethanol. In another enbodi nent the solvent is
substantially anhydrous, i.e., conprises |ess- 15 than
abattacichoBenzamiderDanativesoddiomanta () endEptraela (Ba) can be made

carri.ed out. far ti f aboyt m.nute to about 12
by 2 gt Snftigpe fie et SrRERED AP Re et hod 1 s

Cak khBHo@it of IVUrmAlal3 & L maRM 2 MetHbdehPeisigEbhtabing a

about hours. 20 In yet another enbodi nent the nethod

compogng af Foradlol wither campaung obFoapdat in the presaneeel mbasedor a

. to abqut 2 hour 1 n one .enbodi nent, ~th hod is

time i A ety et 8 e o FSEE e abou
406 .onk Bm®b@ink@E REMAethEMd, X i@ret hod is carried out
at a teg‘ggr.ature of about 10C 25 to about 30C.

< In
stlnlope grbpdiarens Ayl Oneiatabotnld eatvabants of aeympavad f Fogpula 2
t tur e. yclic Benzam de
are u%grpl%va (lm\{i;elLé:(()lﬁwt?1 egﬁgg&r%nou é%gdggrﬁgﬁ{elﬁl?&f ther derivatized
udhngotiet frabalitogyt fbant 0.6 a6 abant Sreguilklentserd ai contpoendiof

of organic synthesis to prepared a 30 variety of
Formyifed §5415et PESPRHA Bequiygerd ga omROT Liiomnuttabi ng

vat.i R -

R}E 8%171 ?Lll%;@ﬁ%ﬁ%&ﬁ@&%i %l?m@usl Z? 813011‘[ @‘Hq\%/m%ien f a%m1ﬁ%n<é of

derivati zati on met hods

Formiutac? ardeisedoprtr ahpet 1 eptivaléntiof e dompoumst offédringla 1.

e 8 cERBRp S o abur el M R el Forabou 1

equivRidnf 8t 4 8fapd2diJTFLEAMA 10r omi nation, chlorination,
sul fonyl ation, sulfonylchlorination, al k}él ation and
adplaapthenemigedimpntmbogi? tchahemt3 squigaleyie of bas/apagdger about 1

equi‘é{é%é .590%{)%&@@%%%@5% Advanced Organic Chem stry:

ONsS, h and Structure 675-758 and
8501 @013 Habdsifoedse iR @Rklnethbd apn@ gartibbdicssudh astthiethylamine,

.. Tetracyclic Benzam de Derivative of, Formulg 9. is .. )
diisoprpgHapEReEHsAnRRY ¢ R apico PYdine-dRHing aﬂcgﬁwﬁamé?s and inorganic
basesQRAHY éﬂ(%l?l %’a‘l REHERAES gﬁﬂ%cﬁ'@@’sé‘di Gl Arbonate assium carbonate

Chl 0 0

orosul tonyl "conpoun rmula 10 1's then
and cdgnincatbane®. t o t he correspondi ng 3-(N

St eR bR casm e, deritgtive of Formla
3- LN BB 0Ad B akrisd RYth AdPrB®nt of NEoIPERSRIE @s Aetdhitrile,
methylene chloride, chloroform, THF, DMF, DMSO, ethyl acetate, acetone, benzene,
dicthy! ether, water or mixtures thereof.
In another embodiment, the solvent is DMF.
In still another embodiment, the solvent is substantially anhydrous, i.e., comprises
less than about 1% water.
In another embodiment the method is carried out for a time of about 2 hours to
about 36 hours.
In still another embodiment the method of Scheme 1 is carried out for a time of
about 8 hours to about 24 hours.
In yet another embodiment the method of Scheme 1 is carried out for a time of

about 12 hours to about 18 hours.
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triethylamne. Schene 2 below illustrates nethods

useful for making conpounds of Fornula (1), 10
weoéanisogsogl a) and Fornula (1b), wherein Rl1-R4 BQWUS2004/005737

R7-R11 are defined above for the conmpounds of Fornul a

(1), Formula (la) and Formula (Ib); X is -OH -NHRL1,

orIn-aSkrtherénitwodirBent, thiifdthqd afrfSch@ne ldaciriRg opisat a temperature

i ndependent Iy ¢1-C3 alkyl; and Rbo is -d, -Br, -1,
Ofabﬁ"%?@s;em-a BOCor . “seheme 2 R0 R X Re N R

) A SheRabd dimedNie MYEEDH FRS R 13 Baked Jot at @teﬁ%&_:l?éture of
Re R4 Re 15 13 14 RIORo 13a: Ra = CH3 X = -

about 359C torabMHROICRb= Br R1-R4 = H R5X or R5C(O) O(O R
5 S B e e 12

temp&atirdofatBut 288@ Ra (1) (1a): X=O (I1b): X=NR11l 15
(lc): X=S 65 WO 2005/ 009398 PCT/ US2004/ 005737 .

A ‘compound of Formula 4 can be made by a method comprising (a) contacting a
compound of Formula 3 with ammonia in methanol; and (b) contacting the product of
step (a) with dilute acid for a time and at a temperature sufficient to make a compound of
Formula 4.

In one embodiment about I to about 1000 equivalents of a solution of ammonia in

methanol are used per about 1 equivalent of a compound of Formula 3.

In another embodiment about 5 to about 500 equivalents of ammonia in methanol

. arensed per ahout 1 equivalent of a compound of Formula 3, -

In still another embodiment, about 10 to about 100 equivalents of ammonia in
methanol are used per about 1 equivalent of a compound of Formula 3.

In yet another embodiment about 20 to about 50 equivalents of ammonia in
methanol are used per about I equivalent of a compound of Formula 3.

In one embodiment the ammonia in methanol is from about 1 N to about 10 N.

In another embodiment the ammonia in methanol is from about 3 N to about 7 N.

In one embodiment the dilute acid is from about 0.01 N to about 3 N.

In another embodiment the dilute acid is from about 0.1 N to about 1 N.

In another embodiment, the acid is HCI.

In one embodiment the method is carried out for a time of about 1 hour to about
48 hours.

In still another embodiment the method is carried out for a time of about 8 hours
to about 36 hours.

In yet another embodiment the method is carried out for a time of about 12 hours
to about 24 hours.

In one embodiment, the method is carried out at a temperature of about 0°C to
about 100°C.

In another embodiment, the method is carried out at a temperature of about 25°C

to about 75°C.
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o RXOR5 0 or BBT, / | NHRSC(OOC(ORSN Cl11 NH O
/' \ OHp/ \ ORS OCHE O 15a 15b 16 16 a: R5
wWo-2@HARDO 16 b: R5 =-(CH2)3COOH 0 R5X OR, 16PCT/URZ004/005737
=-(CH,)5(0H) NH RSC(OOC(ORS N 16 d: R5 =-(CH2)6(0H)
16 e: R5 =-(CH2)4COOH 15c 16f:R5 = -CH3 169: R5 =
- GaQeCHB tha @mbiRBimeny) the methvidde carsieboTRyt a temppraRexXofrbout
400C%Br g‘gy& CH A R5C(OOC(OR base 15e OH 16 is R5
15d ocH, 16 j: R5 =-(CH2)30H 16 k: R5

=- A CbihS6dd of FdrRiul28 ¥ hemhEOBIHA ﬁ&khoﬂa:oﬁ@ﬁamgméng&mg a

Formul a 15 can be prepared by reacting a
compleynd pﬁled@ d vath Fdehydrasing 3geitifer atieg and ph%mpetfﬂure
la, 14 in the 1 DFESen of a base, such as

SUfﬁ‘il?rftgu HWS%Cﬂ@pog%dl unqrglg?%onate or potassium

C dhk@Be hdodinfend ab&lt \0eINo #duehl 0 @mivtaiond 4 déhydratiagagaitere
or di nethyl fornanide (DVF). A corrpound of Fornula 15

used perrabent | paralentaie compaurdef Beyala ¢ Benzani de

oAk Bkl O sho HRAR 5/daBRIAG o Alh raflfl agent are

used gértabiouoh eqlat aleg cﬁ“ggjgtn?)%ailﬂggf Elasmhﬂa 4derivati zation if
neI%es%lﬁ a;%)/fher embodiment, about I to about 2 equivalents of a dehydrating agent
are used per about 1 equivalent of a compound of Formula 4.

Suitable dehydrating agents include, but are not limited to, PPA, sulfuric acid,
chlorosulfonic acid, sulfuryl chloride and thionyl chloride.

In another embodiment, the dehydrating agent is PPA.

The method can be carried out in the presence of a solvent, including, but not
limited to, xylenes.

In one embodiment, the solvent is xylenes.

In 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
24 hours.

In still another embodiment the method is carried out for a time of about 4 hours
to about 18 hours.

In yet another embodiment the method is carried out for a time of about 6 hours to
about 12 hours.

In one embodiment, the method is carried out at a temperature of about 25°C to
about 200°C.

In another embodiment, the method is carried out at a temperature of about 100°C
to about 160°C.

A compound of Formula (Ila) can be made by a method comprising contacting a
compound of Formula 5 with a reducing agent for a time (e.g. Wolff-Kishner reagents)
and at a temperature sufficient to make a compound of Formula (IXa).

In one embodiment about 0.1 to about 10 equivalents of a reducing agent are used

per about 1 equivalent of a compound of Formula 5.
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Sui tabl e al kyl ati ng and acyl ati ng agents include, but
are not limted to, alkylhalides, such as

woOaadBrmetdsane, i odoet hane, 1-iodopropane and PCT/US2004/005737
2- br onopr opane, 1-brol nopropane, 1- bronobut ane,
1- bronopent ane and 1-bronohexane, the al kyl group of
wHiahothanerheodipentoabalit §.5 $o blsdut 6iegeiyalentsiof a@efluging agent are

- : |, hal.i des, h | 66 WD
used E%@P%%yﬁ%éfgnggﬁ%@n@ﬁﬁe%yi de and pr opi onyl
¢ hafiil dgothanénbeiivent, SRt 136 ahoRd2 el tsasthyddudes aggt are

propionic anhydride. In one enbodi nment, the
used pedapout | agiwdienttofiasomppngd of umwda 5.1 n- anot her

emdbodi nent . .the al | fi S . -
i Gl it asPle LR S B ERb o Mottt o of Lpmited o

sodivgirbedhy@ e, diiddbudldihatunbyd@RNilpingbérane, and TFA/triethylsilane.
car boxy-subst ituted al kylhalide. |In one enbodinment,

t He ore pmkpdimenhdbatedpeing agenfis ¢ Rydidegeduding 2g¢8t ner

o . . " . dri de.

" BbAE bppdAC TR PR i BgREFbACRABINTT OB
gl Tucmothei eabodigenlgdrtredwcingl feeat Bt Tix/atahdsilngl ucur oni c

acid nmethyl ester. Schene 3 below jllystrates..
neT}F?dH%tﬁ‘Bé(}alh]%f‘e?We Bt THEKS Prgsenet o salyes EBipg ot

limitdBlo! 131% i.a}{ﬁg etg nd1OTHY 84 'obﬁzen@hgﬁt@fnﬁti%l? B @BfoScakHe carried

are I ne ove for the conmpounds ot Fornula I11;
out irRtheiabsenCk pf a Brlyent] | -OTs, -OVs or -OIf, and R is

- gﬁ C3 . %I@hﬁ/l ot q7 W? 2(%051/ 0 %3%8 PCT/ US2004/ 005737
schémg egbpdingent, hesolvyt gy mehatol 1 7 "\H Base Ry R3 &4
G G mBAerhb&limnGihe dlvedPisREbfantially anhydrous, i.e., comprises less ... ..,
than about 1% water.
" In one embodiment the method is carried out for a time of about 1 minute to about
12 hours.
In still another embodiment the method is carried out for a time of about 5
minutes hours to about 6 hours.
In yet another embodiment the method is carried out for a time of about 15
minutes hours to about 2 hours.
In one embodiment, the method is carried out at a temperature of about -20°C to
about 40°C.
“In another embodiment, the method is carried out at a temperature of about 10°C
to about 30°C.
In still another embodiment, the method is carried out at a temperature of about
25°C.
A Tetracyclic Benzamide Derivative of the Formula 9 can be further derivatized
using methodology familiar to one skilled in the art of organic synthesis to prepared a
variety of analogs of Formula (IT) and Formula (IIa) having various substituents at one or
more of Ry, Ry, Rs, R4, Ry, Rg, Ro and Ryo. Useful derivatization methods include, but are
not limited to, aromatic nucleophilic substitution reactions and aromatic electrophilic

substitution reactions, such as nitration, iodination, bromination, chlorination,

sulfonylation, sulfonylchlorination, alkylation and acylation. See M.B. Smith and J.
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G4 CNR2 13 or 17 NH Gz Base G NHC(OR~ R3 G4 R4
RAN Gl~&Gz 23 24 Re = -H, Cl-Chal kyl, -Q(Ci1-Csalkyl),
wolBhogdal kyl or N( Cl- Coal kyl ) (Cl- Coal kyl ) R, OCT/®B$200M005737
Rz H 13 or 17 WoBase RBR&G \ B G- & 25 26
26a: RI-RA = H G- =CH GL=N R 0//4A CNR 13
Marchy Advinbid OBgoséc CherhittrBHRBactiohs, RchgnBins 2@ndatrugture 675-758

and SRR AE b P00 "8 and 26 can 5 be made by reacting
;41?1%%{9 R B &I &ht, ARDY -4 981 OB e Bedvative of FoffulRd i
transformed into the chlorosulfonyl compound of Formula 10 using chlorosulfonic acid.
5  The Chlorosulfonyl compound of Formula 10 is then derivatized to the corresponding
3-(N morpholinyl)-propylsulfonamide derivative of Formula 11 by reacting the
chlorosulfonyl compound of 10 with 3-(N-morpholiny!)-propylamine in the presence of a

triethylamine.

Scheme 2 below illustrates methods useful for making compounds of Formula (I),
10 Formula (Ja) and Formula (Ib), wherein R;-R4 and R7-Ry; are defined above for the
compounds of Formula (I), Formula (Ia) and Formula (Ib); X’ is -OH, -NHR;, or —SH;
X is -O-, -N(H)-, or -S-; each R, is independently C;-C; alkyl; and Ry, is -Cl, -Br, -1, -OTs,
-OMs or -OTH.

Scheme 2

Rg

Re

13 14
13a: ia_:;rm X'=-OH, -SH, or NHR;
=
R,-R,=H Rs5X or RsC(0)OC(O)Rs
or RsC(0)Cl

14a: X'=-OH; R, - R o= -H
14b: X'= -OH, R7, Rg, and RIO =-H, Rs = —OCH3

¢y

(Ia): X=0
(Ib) X=NR]1
15 (Ie): X=S
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with a conmpound of Formula 21, 23, 25 or 27,
respectively in the presence of a base. 68 WO
waQs/0e09898 PCT/ US2004/ 005737 1 n an alter nat CT/US2004/005737
enbodi ment, Tetracyclic Benzam de Devivatives
Derivatives of Fornulas 22, 24, 26 and 28 can be nade
by reacting a honophthal ate of Fornula 13 with a
corpound of Formul a 21, , 25 or 2%X respectively

|Lable h %&Okor use
ani c_ﬁ?a@s_slut.h a
i ne,

Jtidi ne sodi um
i mdazol e; and
bases such asspal kali nmetal carbonates, 16

ORg

i 13Qr ga
i ncl udi ng sodi um hydride, sodi um carbonate, potassium

=CH,COOH

carbonate and cesium carbonate. |In one enbodi Qr% mé-(CHz)3c00H

t he base is wptethylam ne. ;L0 I n another en‘ooqtl6 g

i : ! Ry =-(CHa)5(OH
the base is petassium carbgnate. The net hod cai@; 5=-C(€H;))56((0H))

2 ‘l’ f. a 'sol vent, suchgeag,=(cmH,),coon
@ ‘ gride, chloroform THF,
B0, ethyl acetat¥,

o), benzene, diethyl
q ter or mxtures th Yn one. enbodi ment ,
the sok=ent is acetonitrile. 3¥=1n another
¥nbodi ment, the sol ven#tRssCBME. Scheme 4 bel ow
il lustrates methods ude#RsF-9AOFHmaki ng conpounds of
Fornula (V) wherei n B RZEHE"R7- RLO are defi ned
above for the conpounds of Formula (V). 69 WO
2005/ 009398 PCT/ US2004/ 005737 Schenme 4 R1 R5 R1L R5 R1
R5 R2 OH K2CO03/DVF R2 9%4- 1. NH3 McOH R2 :
Br GH(COZEt )2 R3 OH 2. HA COOH R4 - R4

C RO R7 R8 R7 R8 RZ. R8 L A B PPA- )@!)j ene
NH o

| TH %» Q R.C(OI0C(ORs
/ / - base

(o]
15d ocH, 15e oH 16 i: Rs =-CH; oR,
16 j: Rs =(CH,);0H
16 k: Ry =(CH);0H

A tetracyclic isoquinoline compound of Formula 15 can be prepared by reacting a
homophthalate of Formula 13 with a cyanophenol of Formula 14 in the presence of a
base, such as triethylamine, sodium carbonate, or potassium carbonate, in a solvent such
as acetonitrile, acetone or dimethylformamide (DMF).

A compound of Formula 15 can be transformed to a Tetracyclic Benzamide
Derivative of Formula (I) upon treating 15 with an alkylating agent, an acylating agent or
a glucuronidating agent, and further derivatization if necessary.

Suitable alkylating and acylating agents include, but are not limited to,
alkylhalides, such as iodomethane, iodoethane, 1-iodopropane and 2-bromopropane,
1-bromopropane, 1- bromobutane, 1-bromopentane and 1-bromohexane, the alkyl group

of which can be optionally substituted with -OH or -C(O)OH; acyl halides, such as acetyl
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0O0C RILRSRRLRSRILRS 2 NHR2Z NHR2 NH R3
(CH2) pR1lo R4 H2/Pd-C R3 CHRI0 R3 O R6 9 RM R4 R9 R9
woheRa»OECH, ) pR, 0 R6 RO R7 Rg R7 R8 (V) p >1 BCDUS2004/005737

Reduce RL RS RR RLRE NHR2ZRLRS R2\ NH NHR3I

OH R3 (CH2)pR10 R3 OIf TfCl 4 Rlro M+ RA R4 R R6 RO
chlori¥e aRd pRpidnyRShiRTIdRAndRAhRB1dRE, Weh ay/acepie@niydride ang propionic

et one of Formula A can be cyclized to the bicyclic
anhydtiesr edi at es of Formula B using brono ethyl mal onate

| MntoAe eRIbBERNGE tBE alR9lBAS h%lé?l‘t eAhBayRbaideThe
i nternmedi ates of Fornula can then be converted to

t He anatbenembodimente theetlbiglating Feentid ahrpry-sihstitysedallsybalide.

of . a nia in nethanol,. Eri.del -Crafit di at i.n

oo gBb et R HRARS e B e gk B PR bl B9
a1ky11'1md@rrredi ates of Fornula D which when reacted with a

phosponate or 10 phosphorus ylide via a Wttig-Honer

priscad gmboginspt.dbe agyhatinpegenidy asatyl BEKEni de 70 WO

2005/ . 00 ' j .10f Formul a

e IR RE S A AR ep RELCEMERIAE, | (o) T

r ddueeshotiugienhodahaltyRJ is ghictrongdnahd dre dlocuypoddatie dgest is

compounds_of Fornul a g where p is > 2.
acetobromo-a-D-glucuronic acid methyl ester.

Scheme 3 below illustrates methodology useful for making Tetracyclic
Benzamide Derivatives of Formula III, wherein R;-R4 and G1-G4 are defined above for
the compounds of Formula III; Ry, is -Cl, -Br, -1, -OTs, -OMs or -OTf; and R. is -C;-C3
alkeyl,
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In an alternate enbodi nent, conpounds of Fornula (V)

where p = 0, can be synthesized via internedi ates of
woeansogs®. The keto internedi ates of Fornul a BCTais20e/005737

5 reduced to the correspondi ng al cohol internedi ates

of Formula D wth subsequent conversion of the

al cohol to the trifl ate Schemededi ates of Fornmula D' to

produce a good [|eaving group. The triflate

i ntermedi ate can then be reacted witfi nugj eophiles of

t he I:/OE,,rruI nRi o- M- 10 where Mk s_a.al ks I met al
such +, or K+3°therehy produc etracyclic
Benz de Deri vat i »es of Fonnul a 2 = 0. The

NS
conpoun S Ofn.kornmula A can be p?oduc

commercially starting materials using tec \ues‘ﬁﬂomn
to one skilled in the art of organic synthesks=e:
Scheme 5*below illustrates nethods usef # for making

conpounds of Formula 15 (I1), Formuka (V4), Fornula
(M1), Formula (Vila), Formula (VIIb) Fonnul a

(Vlc) = n R1-R4, R7-RILO0, G War e
defin¢d abpve f nds of (rn),
For muf-a, For muf® (VI1), Forpula orgul a

(VIIb) “And Fefhul a (VIlc): SCHEME § RL
RER2 | NH R6 1. DPPA, Et3N R6 RS
ClCH2CH ¢l R7 R4 tho R4 X IN. R8 X 000%42 EtOR°R8 X
)

) R R8 N O (I R2 RL R2 2
Eggélfs ¢ 1@{ M DPPA Et3N, Ph 20 3 3G4 R4
féhl‘y CRCA"‘ DR ™o 2. Et OH Gz NHCOOE

(343 1 GG XGGL XG-GQR (V) (MI) (Mla) (MIb)
(M11) 20 The carboxylic acid group of a conpound of

Formul a N can be coupled wth rovi de the
correspondifyg carbarnmate inters Fonnul a O,

whi @ik( 13 or 17 _
G, §G1 Base ..
OH
N\
Gj
/
G, G2
25 26
26a: RI-R4 = H, Gz-G4 = CH, G] =N
Ry o)
Gy CN Rz
Gi/ I 13 or 17 NH
Base -
Gz\& o Rs & ——G,
Ry s / \\Ga
GGz
27 28

Tetracyclic Benzamide Devivatives Derivatives of Formulas 22, 24, 26 and 28 can
5 bemade by reacting a homophthalic anhydride of Formula 17

Rq 0

Rz

Ra 17

with a compound of Formula 21, 23, 25 or 27, respectively in the presence of a base.
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71 WD 2005/ 009398 PCT/ US2004/ 005737 then be thermally

cyclized to provide the Tetracyclic Benzam de
wdeoniswatioses of Fornmula (11). Using the sane BgmUSeioH005737

nmet hod, the bicyclic carboxylic acids of Fornula Q

(see Wacker et al., Tet. Lett., 43:5189-5191, 2002;

arol aBalIeMa’ue&mb@thmd:nt TQIracHdtc B@z@mde ququxyggDmyzgwes of

ok 5o LRy KBS SRS RO v
aco ﬁh&’ 8t Fy@su1PR1,P3r myIba2t, Yb ecthallyH the pMsénce of Edasall a

Zﬂ,@FormJIa(Vl b), Formula (VIlc) via the
i r&uetra diasasyfonsetip ghe méthb@mft&?be@ﬁ S%ﬁﬂwaalcﬂz%%éﬁéﬁbré

. el ow |llustrtes thod fo
triethgffindfy, piipafR sy PR P R thint g I, A ERURGHALTS
butox®S, kB Emabauexifi@rant hﬁldﬁ@@[@%ﬂﬂdﬁo@ﬁnﬁ%ﬁﬁslsach ésOalkalli\A}astal
SCHEME 6 R1L NC G4G?> R1 COOCH3 X '
carbop@tem@rha@nm«zﬂlmn&ydeée sadqual caﬂocamez pRﬁwulmerh@ete@i}d @esium
Carbog\é%l\/) RlI R5 COOH R4 1. DPPA, Et3N NHCOOEt Ra R2 NH

CiCH CH2 C1 3G -- Ph20 11 GRB GY\\ RBR3/ a
GZIﬁ:bna emEbﬁnheﬁ&@e %se 1étr1/eth‘§m1ﬁ(n8 03 RIORL R RIO R1
R10 Gl- & The Tetrac¥ c Benzam de

DeIFl |39%Q“P1'\/‘°é§b(6]ﬁm%tf Fh?lbése( ‘IS\PPtaé%}Hmtf@ “using a one
15F}f3:q{1et89&1 Pid Ma‘{t‘%@ H%Lft :75‘1 ereﬁgee%a Qﬂvén@ agbh RYacRfonitr 1f1e

i ntennedi ate of aromatic nitrile
methfBenenhlaride, |ch10r¢fe1m,r"E§E,ﬁ}2MFoDl\éS>@1 chde’frated acetone, benzene

) ternatlvel t he carhoxylic acid group of a conpound
dlethﬁlfeﬂi‘—eb’r%tfa‘éor friwes (ReEse S et al., Tet. Lett.

43n5.1189915191%19112@@290]%@lﬁﬁﬂfnﬂﬁhﬁa et al. J. Het .
Chem, 12:1111-1115,
In another embodiment, the solvent is DMF.

Scheme 4 below illustrates methods useful for making compounds of Formula (V)

wherein R;-R4 and R7-R o are defined above for the compounds of Formula (V).
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1975, for methods useful to make conpounds of Fonnul a

Z) can be coupled with DPPA 20 to provide the
woanrs@eysdi ng car bonate i nternedi ates of For nBC®UAZ04/005737

whi ch can then be thermally cyclized to provide the

Tetracyclic Benzam de Derivatives of Fonnula (1V). 72

WO 2005/ 009398 PCT/ US208¢he@®6437 4.17 Ther apeutic

KesRof the Tetracycic Befrzaffde Derivatives TheR1
yemtjon al so incl udes ~.6eut|cqhﬁggg&9 )

Ok . NORS NH
pri Si ng BeiPBMFect i ve ’ P

‘ —IeLFasycl
de DRerHe@E),Ve Ry pun&ﬁ%m|QMdy R
pr vehicle. The RNVE

on includes a Rs
Benzam de Der k)& h1en provi ded asrg—=
rug, hydrated §alt,
such; asia pharnaceutlcally atcefptabl e salt, or R7 R
m xtures thereof. In accordgpce with the |nvent|on
t he ?%tracycllc Benzam de rivatives are
adm nistered to a subject in need of treatnent or
prevention of a Condition. The Tetracyclic Benzam de
Derivatives can be used to treat or prevent an 10
|Rﬁlamnatory di sease. In%laqyatory di seases can aklqu
@_there is an inflampatiPn of the body tissue:
thel ude 1ocal R aRyra iy responses and?
kﬂ | @mmat i on. anplles of i nfl ammat or
At abPec oRspr \

5

PPA-xylene

or CISO;H
0°c

T&d to, organ tr &
aj ory di seases of th Qi nt's, including
arthriti's, rheumatoid arthrRﬁlsRsosteoarthrltls 15 dfd R
boneodpsbases associ ated withei ncreased bone D
resorption; inflammtory bowel diseases such as
ileitis, ulcerative colitis, Barrett's syndronme, and
Crohn's disease; inflammatory |ung di seases such as
asthma, adult respiratory distress syndrone, and
chroni c obstructive airway di sease; inflammtory
di seases of the eye including corneal dystrophy,
trachoma, onchocerciasis, uveitis, synpathetic
Iﬁhtljalmtls and 20 endop@th@ mtis; chronic
i'hf | ghmat ory dlseasesRof |nclud|ng gi Ffegi v
- p@yiodontitis; tudg | eprosy;
At 0 glseases 0 i ncl udi ng ryrem
(B0 gl onpr B ongphr hd nepfflosis; g,
R | mefudimg— Re
- PsOi asi s and eczenm;
afat ory di seases of the entral nervous systenr; Ry
i ncRudi Ry chroni ¢ dernyel i n&i ndedi seases of the
nervougnsysgem 25 multiple sgerosis, AIDS-related D'
neur odegenerati on and Al zhei mers di sease, infectious
meningitis, encephalonyelitis, Parkinson's disease,
Huntington's di sease, anyotrophic | ateral sclerosis

s vassone peRomEe iR e e g DR SR P Bt FBtmula B
using B¥bind GHRA %a‘)l’orf&itegﬁafﬁ@&e@énc% Re phasitm THHOnAS. The intermediates of

Formula B can then be converted to the lactam intermediates of Formula C in the

Reduce

it or y

presence of ammonia in methanol. Fridel-Crafts mediated ring closure of C provides the
tetracyclic keto intermediates of Formula D which when reacted with a phosponate or

10  phosphorus ylide via a Wittig-Horner procedure provides the Tetracyclic Benzamide
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car di onyopat hy, ischem c heart disease,
hyperchol esterol em a, and atherosclerosis; as 30 well
wa00520998s ot her di seases that can have si gni PCTAIS2004/005737
i nfl ammat ory conponents, including preeclanpsia,
chronic liver failure, and brain and spinal cord
Derivttivasrd Fofihela B Mﬂoaemm<xyc1yc doubbalsendoan sabsqu@élyabe reduced

fl t f t he bod
using YRS TOBSBAH QP Yios B AOTPR I e ORIV NASTE 52
anaphyliaaideCntdafient CHOH%QE&S IFNRuBORHIRISPE 0, can be

PCT/ US2004/ 005737 i'nduced by cancer chenntherapy in
syntheszqlons mt@megml qf’rﬂoannlatlb r Yheketo aitemasdiasesol Fosmytad can be

oS B e BB ATRARE K Y I S e

convdrfigh of theaibhbl BlBE ﬁ‘ﬁla@éln@erﬁl%@ﬁidgﬁﬁ'f?oﬁﬁﬁla@ﬂﬁﬁplodlhdb aogbbd
enbodi nent the inflanmatory disease is arthritis.

leavingngrohpr ThatsgHitmistarmediaterranithen baveaetet withinselsgphijes of the
Form$ litis. The Tetracyclic Benzam de Derivatives can be
ed to treat or prevent a reperfusion disease.
Reperfusion refers to the PREOESS wher eby bl ood flow
in.the blood vessels js resumed follow ng ischem

wheres\E s a glkgh anptad Sfl@h POMR gt KortbeiePy prasicise LpexdiGeengAmide
Derwg{lT %srb% F‘éﬁ’ﬁﬁﬁl( éu%' the@oﬁ%@?%d Sk ogﬁléll A can be produced

a na ura occurrin such as a

from n@mmraﬂalal stintihg neitérints usiig ekleniques kowinrig ope slilel ethe art of
procedure where blood flowin vessels is

mgmﬁ?ﬁﬁ%ﬁ$@nally or unintentionally blocked. Exanples of

- T BREELESIHRMw {1RkHbbE R o8 bR IFoPMaRing \BRpBRA®: dffﬂo'ﬁl@ula C
the Tetracyclic Benzam de Derivatives “i'nclude, but

(ID), FareuldVT), iFoiald (VaY), Forrads (\AR), Feperd (¥ilon and Eearda (VIic)
f
e 353 kel RO U8 S0P RRRE AR PEL AL pout

(I1), MR RCeaR mfh Rl (VI SF@Afl fisa)l Beaidla VIS byd Fsmujn (‘dIIc)
endar erectonmy surgery, or henorrhagi c shock. In one
enbodi ment, the reperf XGBEMK Sease results from
cardlopulmgnary bypass surgery, ghoracoabrom na
aneur ys! rlepair surgery, carokid endarerectony R2
surgery, Rieror r hagi ¢ shock.J I & e enbodi ment ; <
repergeusien di seasers BN reoygeadl i on |
regulting X fromsuayery, har |cdﬁarly$%hat reFatkmg

NN @@@@pTEﬁTEFTEﬁ' TeY-Racy©Hti ¢ Benzani de R

#ttx¥es can bECUsed tw aK or prevent a ;

reoxygfenation injury resultigyg from surgery, R" R

particularly that relating to qygan transplantation. @

Exanpl es of reoxygenation injuries treatable or

preventabl e using the Tetracyclic Benzam de

Derivatives include, but are not limted to,

transplantgtion of the 25 follow pg organs: heart,

1 5
l ung, River and kidney. In omg enpbodi ment, a g2 R R
reoxygen sinjury resulting organ NH
transpl i on 1.DPPA, Bi;N Ph,O s p
. r4  CICHCHyCl A R T A 4 X
i, | Y-COOH 2 EOH it NHCOOEt G, 8
G G1 X G4 G 1 X G3g
Q R
(VI) (VII) (VIIa) (VIIb) (VIIc)

The carboxylic acid group of a compound of Formula N can be coupled with

DPPA to provide the corresponding carbamate intermediates of Formula O, which can
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occurs during the organ transplantation. The
Tetracyclic Benzam de Derivatives can be used to treat
wonro@rey™sat an i schemic condition. Exanpl es oPCT/US2004/005737
ischem c conditions treatable or preventable using the
30 Tetracyclic Benzam de Derivatives include, but are
then rothetnhatiyt cydlizedl tognmbﬂ@tha Agimeyclicisnaphide alnlgvﬁafes of Formula

ocardi al ischem a, atl c isch
. g% be §a§1&%%ﬂ%ﬂe 1c|1%qt]é%£§ lpcyql xgmxghc %crlﬁ? o1 a(frmlularrg (see
Waclle? Ebﬁm’r%t 1%H QRiA 8015111 CRJ02] AdWBHEaRS H, &/, BIHRRI@Hem.,

| schertia, acute cardi ac i schem a, and an ischemc
12: 1]d|1s]dzl§,el%‘f5 fomenatleorisniaefuhtermaescosypsnads oBiarmuisQ) cabhe

ST T —"——

Fomﬁ&f([dﬁlld)OFoﬂrrﬁllﬂWHBF GhalFohaEAGVIR) vii@s hgemim of the
uns I'e angi na stroke, ischemc heart disease or

Carbaﬁeli@mfé]onn@@ﬂ%m a. The Tetracyclic Benzani de
D%}é Ig\ﬁeg ﬂpulsggtey B n_ggagerf&laftor akﬂlr ec\éﬁ‘{f)to}lﬁ&%r &fpo(f‘mula
n-one e na ure
(IV) ®héeii B, -REMBLR f, 2ddduG £G, ke defiabd elﬁoveﬁfoﬁﬂhib @dinpemids dleermula
renal failure is acute renal failure. The Tetracyclic
10 (IV):Benzami de Derivatives can be used to treat or prevent
a vascul ar di sease. | es of vascul ar di seases
treatabl e or prevent abI@rﬁEMﬁﬁ he Tetracyclic
Benzam de Derivativeg ipgclude, but are netgbimted to,
peripheral arterial ocfl Wion, thront '
BY1'terdns, Reynaud' s< G1§ease and phen
' PRRBsi s, 10 eryriroiel al gi a, ven%us A
ar |Bcose veins, arterng%&nous fi shl a, Iy gl2na,
agpd |ipedema. In one odi ment the vascul ar di sease
is a cardiovascul ar di sease. The Tet racyclqvé
Benzam de Derivatives can be used to treat or prevent
cardi ovascul ar di seases Exanpl es of cardi ovascul ar
di seases.treatable or preventable, using the 15
Tetracyclic Benzam de Derivatives include, but are not
limted to, cardiovascul ar diseases that can be
treated or prevented by adm nistering an effgectgve
apgynt of 3. Jel Etakcycl i ¢ wuEspgani de Deri vagi |
LD E @ notdeLcm, e tha chr [ c hedr© fail u
& Ja @ R&TOSTS, Tol &t Ty Tar e cyr
shacgk, Fgard%‘:é‘?‘hyopat Y, q:o ‘digc transpl ant R ot
ocardi al infarction, and a cardi ac arrhythn’i‘a such
atrial fibrillation, 28 supraventricular av)
tachycardia, atrial flutter, and paroxysmal atri al
t dbthyBetradiyelic Bénzamie Rerbodiveesf Formié @X) dibamiedt asing a one

s.chronic heart.failu
15 pot Ry el P ESSESy o pORE A e e R s iy oo
arom@fié Hﬁ(ﬁl‘er@)'f@‘ ormtlB Yoinl the Pﬂs@éﬁd@@ff s6dapdiyaeiat, the cardiac

arrhythma is atrial brillation,
Alternatively, the carboxylic acid group of a compound of Formula Z (see Wacker

et al., Tet. Lett., 43:5189-5191, 2002; and Bourdais, et al., J. Het. Chem., 12:1111-1115,
1975, for methods useful to make compounds of Formula Z) can be coupled with DPPA

4 .
QSl S,

20  to provide the corresponding carbonate intermediates of Formula AA, which can then be

thermally cyclized to provide the Tetracyclic Benzamide Derivatives of Formula (IV).

!
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supraventricul ar tachycardia, atrial flutter or
paroxysmal atrial tachycardia. 25 The Tetracyclic
waenmsavxde Derivatives can be used to treat or POTAS200H/005737

di abetes. Exanples of diabetes treatable or

prevent abl e or preventable u3|ng the Tetracycllc

Benz4i7 dEhddapi ofithe Tg ig B ez ds rative

Type | di abetes (I nsul in Dependent D| abet es

METHel ihvantion Bjgoendlideadi phbenasuii¢dd nethpesitions doeppeisihgran effective

Di ape tus),. esta I abet es .
amouih Gty THGHEHS Beoeid BrRttient 6 PHATCREIE LY deepiable carier
or veRlicRD e[th%%n{f’&u%ﬁ %9,%@5 Qo b Jb1iR IHAL RN SRRV BERSRYided as

(such as Cushing' s Syndrone, acronegaly,
a phapheacsuticallyoaspepatle po @adu@tml saliy fuehay a ghameacewtingllg m

r. .SonAat ost at i nona Type A insulin resistance

accepz%%ﬁagﬁ& ﬂ%ﬁgs%qr%%ful‘i n resistance syndrone,

| iTpakésakice vliahe itentiod ke TaRetIRSBEAHEEIDBN v es lel

toxins. 75 WD 2005/009398 PCT/ US2004/ 005737 The
admirfigiereddy @ subjepidn naed dbtr@énptaTipvesntemobeCaadiiono treat

or [

Tkgeeféﬁ%@%clf% én%gtftl dgﬁl%&% %a eb%grrsecﬁﬁgtg%lﬁtgf‘%]{% ent an

mﬂatﬁfn@tb@jﬂ tizbise. Imt$d1mgatbf56d1§'@isésﬁ@mdrtse whBertztheiecdean 1nﬂammat1 on of
|vat|ves i nclude, but are not limted to, dia

the b%}t %ﬁsaet hege dnrdestfelocH! il arypaioRy TesPRISRT BiSatipmie Hmaaélon
arrﬁ)l AT nHtrobad @%e?ﬁ@ﬂﬁtﬁﬁ St fﬁ%vént%lggﬁhg Che Tetracychc
ephr opal yneuropat gangrene o
Benzantdermemtaevm 1nc1udc1 rboh areynot hnnted malorghlﬁmplanmmcpm rchfonic
terial disease, .nonke

mﬂatﬂwg)lr}é P&?E%Sﬁ? ar ngpgs%fug}ng aggwéls r[l?ﬁwwo"tﬁté)m, gﬁg}tﬁyosteoaﬂmm»
and b@H& 813645e§ a REHARA M 1N incleBRM Voh6 esorptdhMnflaf@Rit&Mboard a
skin or nucous nenbrane conpllcatlon (such as an
diseapasfsugh asu&raltle udderativesolitis, Bagrgrth syafiromst aed Cemingy disease;
1nﬂalﬁm%{o? ung éiésfﬁa% Osi%gh ésr e%sglﬁlgaip %ﬁuﬁ Qersﬁg[ﬁgﬁé&gtﬁsi C§yndnrgm|e1 annd

chr orﬁ@&lbﬁt&taﬁﬁ@au\ﬁ@’ oBéisy; iafliamytodi diases of giiego paldding corneal
di abeti c neurgpat hy pol. neuro at hy m)noneuropat hy,
dystropiye HaFHEN 4 eatlmestcrasw (A @W@@t@eﬂﬁ @?hﬁlta WA s,

[
L R e T T
peno&mttmntu}bercﬁkuswybpmsysnﬁamntamryslméaies of tt@sktldrmy 1pcledﬂegtul emic
ancer . l.es of cancers eat abl

comy %t\lﬁéﬁt %lB}ngt %r?eﬁ tlf’t%n g i ng]é n‘? Lsggses of the skin

incluigk 'd\éﬁﬁétitﬁssdléi%éiﬂﬁtltlp ) Hsofdsis Mt eckéilid;lifflath@atdrii@iseases of the
cancers di sclosed below in Table 1 and netastases

centralinerews systaBl iBcludingChgyli¢ demygtimeting ilisedsasiphige Batvopdsystem,
multtlpie scferos1s %IDS-reBlte%sr%agooﬁen@fﬁguo% hdAPheimers disease, infectious

meningitis, encephalomyehtls, Parkinson’s disease, Huntington’s disease, amyotrophic

bt

lateral sclerosis and viral or autoimmune encephalitis; immune-complex vasculitis;
systemic lupus erythematosus (SLE); inflammatory diseases of the heart such as
cardiomyopathy, ischemic heart disease, hypercholesterolemia, and atherosclerosis; as
well as various other diseases that can have significant inflammatory components,
including preeclampsia, chronic liver failure, and brain and spinal cord trauma. The
inflammatory disease can also be a systemic inflammation of the body, exemplified by

gram-positive or gram negative shock, hemorrhagic or anaphylactic shock, or shock
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reperfusion disease resulting from cardiopulmonary bypass surgery, thoracoabromin al

| i posarcoma chondrosarcoma 25 osteogeni c sarconma
chordoma angi osarcoma endot hel i osar coma
woOyngsivassys osar coma 30 | ynphangi oendot hel i osar c@C®&US2004/005737
synovi oma nesothelioma Ewing's tunor | eionmyosarcona
_ 35 rhabdonmyosarcoma col on cancer 76 WO 2005/ 009398
inducBChY UBREO AhaNS TSPy Tolcspamst tol prodnfammpiary eytokings &g.» shock

ncreatic. cancer. _bone.canger
sssocffaf ViR e ERT o i aasaeh ol St be AL e by e
chemStHRfBeii CaARAEMall samMisteRAGE k treatsalt ferevaaedsr. t hroat
cancer squanous cell carcinonma basal  cell cagcino

15nade nubadisians the infismemetogy disepse Ay ¥iHHa In Jephersgpodiment
the in%a%l%jatgr%/rﬁéeggenﬁ colitis.

The Tetracyclic Benzamide Derivatives can be used to treat or prevent a
reperfusion disease. Reperfusion refers to the process whereby blood flow in the blood
vessels is resumed following ischemia, such as occurs following constriction or
obstruction of the vessel. Reperfusion disease can result following a naturally occurring
episode, such as a myocardial infarction, stroke, or during a surgical procedure where
blood flow in vessels is intentionally or unintentionally blocked. Examples of reperfusion
injuries treatable or preventable using the Tetracyclic Benzamide Derivatives include, but
are not limited to, intestinal reperfusion disease, myocardial reperfusion disease, and
aneurysm repair surgery, carotid endarerectomy surgery, or hemorrhagic shock.

In one embodiment, the reperfusion disease results from cardiopulmonary bypass
surgery, thoracoabrominal aneurysm repair surgery, carotid endarerectomy surgery, or
hemorrhagic shock.

In one embodiment, the reperfusion disease is a reoxygenation injury resulting
from surgery, particularly that relating to organ transplantation.

The Tetracyclic Benzamide Derivatives can be used to treat or prevent a
reoxygenation injury resulting from surgery, particularly that relating to organ
transplantation. Examples of reoxygenation injuries treatable or preventable using the
Tetracyclic Benzamide Derivatives include, but are not limited to, transplantation of the
following organs: heart, lung, liver and kidney.

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

The Tetracyclic Benzamide Derivatives can be used to treat or prevent an
ischemic condition. Examples of ischemic conditions treatable or preventable using the
Tetracyclic Benzamide Derivatives include, but are not limited to, stable angina, unstable
angina, myocardial ischemia, hepatic ischemia, mesenteric artery ischemia, intestinal
ischemia, critical limb ischemia, chronic critical limb ischemia, erebral ischemia, acute
cardiac ischemia, and an ischemic disease of the central nervous system, such as stroke or

cerebral ischemia.
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embodiment, the renal failure is acute renal failure.

The Tetracyclic Benzamide Derivatives can be used to treat or prevent a vascular
disease. Examples of vascular diseases treatable or preventable using the Tetracyclic
Benzamide 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.

In one embodiment the vascular disease is a cardiovascular disease. The

Tetracyclic Benzamide Derivatives can be used to treat or prevent cardiovascular

diseases, Examples of cardiovaseniar diseases treatable or preventable using the o

Tetracyclic Benzamide Derivatives include, but are not limited to, cardiovascular diseases
that can be treated or prevented by administering an effective amount of a Tetracyclic
Benzamide Derivative include, but are not limited to, chronic heart failure,
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 arrhyhmia.

In still another embodiment, the cardiac arrhythmia is atrial fibrillation,
supraventricular tachycardia, atrial flutter or paroxysmal atrial tachycardia.

The Tetracyclic Benzamide Derivatives can be used to treat or prevent diabetes.
Examples of diabetes treatable or preventable or preventable using the Tetracyclic
Benzamide Derivatives include, but are not limited to, Type I diabetes (Insulin Dependent
Diabetes Mellitus), Type II diabetes (Non-Insulin Dependent Diabetes Mellitus),
gestational 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.
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i i : i 1 6 shaiadie of
R o i s e
insulipeesittameadoronary artery disease, retinopathy, diabetic neuropathy,

polyneuropathy, mononeuropathy, autonomic neuropathy, foot ulcers, joint problems,

fungal infections, and bacterial infections.

4.17.1 Treatment or Prevention of Cancer

i
The Tetracyclic Benzamide Derivatives can be used to treat or prevent cancer.
Examples of cancers treatable or preventable using the Tetracyclic Benzamide

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
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sarcomatosis, renal cell carcinoma, small cell |ung
cancer, non-small cell lung cancer, testicular

woansany3dkl adder cancer, breast cancer, head ardTmsed04/005737

cancer,or ovarian cancer. In still another enbodi nent,
the subject in need of treatnent has 35 previously
under geaprédtgabagnt for cancer. Such previous

treat nRidreyichgdede, but are not limted to, prior

chenot ﬁ&@%ux%ﬁghatlon therapy, surgery or

i mmuno ﬁ gﬂ% such cancer vaccines. The

Tetracyc enzam de Derivatives are al so useful for
the tr aﬁé Br prevention of a cancer caused by a
vi rus. Oﬁﬁ?mb%ﬁﬁﬁ1e human papilloma virus can |ead 78
VO 200BFORB8OBICBT/ US2004/ 005737 to cervical cancer
(see, &sephageadepzostiez- Avila et al., Archives of

Medi calstoRessbarnder (1997) 28: 265-271), Epstein-Barr
virus (OeBvpnean |ead to | ynphona (see, e.g., Herrmann
et al . nashlRaidepl (2003) 199(2):140-5), hepatitis B or
C vi rusheatcanead to |liver carcinoma (see, e.g.,

El - Ser aguamos dell cGaddneent erol (2002) 35(5 Suppl

2) 1 S72+ alc %@m-'c;rfée” | eukema 5 virus (HILV)-I can
| ead tQy mﬁ en1a (see e.g., Mrtreux et al.,
Leukem a 1,[ é; a7£ ) ;. 26- 38) human her pesvirus-8
|nfect|8;) 9 e 8% Kaposi ' s sarcoma (see, e.g.,
Kadow SEP¥FOUS 404 AP hyesti g Drugs (2002)

3(11): I@?ﬁagﬁwuﬁﬁﬁnﬁunan | mune deficiency Virus
(H V) ipapidlery asleneesieinpBat e to cancer devel opnent as a
consequestedenotarcingmanodef i ci ency (see, e.g., Dal Maso
et al . mddmbestca@gwha (2003) 4(2):110-9). 10 4.17.1.1
Pr ophyIbaeidhogdt biadmoiiae Tetracycli c Benzam de

Der i vatreng seldtartimemlanvent i on can al so be adm ni stered
t o prevgpitotnie progression of a cancer, including but
not |i mifeQplct Qrdikémeancers listed in .. W Table 1.
Such pr ngg @&%&%guse is indicated in condltlons known
or suspect precedi ng progression to neoplasia
or cancer# Qartl cuI ar, where non-neopl astic cell

gr owt h ﬂ %qu HG 8 %hy per pl asi a, metapl asia, or nost
parti cul 5Py MRispl asi a has occurred (for review of
such at?ﬁﬁ???ﬁlcar&rebvwh condi ti ons, see Robbins and
Angel | utageganggdsi ¢ Pat hol ogy, 2d Ed., WB. Saunders
Co. , PhcﬁmﬁbﬂpM%@m pp. 68-79). Hyperplasia is a form
of  corstiratll deBdumgetdrcipomhi f erati on i nvol vi ng an

i ncr eaddadder catinomanber in a tissue or organ, 20

W t houtlusgd eicéd cant alteration in structure or

functi qpithéio c@xa¥Rlae, endonetrial hyperplasia often
precedgglgﬂgonetrial cancer and precancerous col on
pol yps of ; i nto cancerous | esions.

Met apl a?’globfagtmﬁ ?r[?lﬁfn&%@ controlled cell growth in

whi ch Sﬁ 3F¥ of adult or fully differentiated cel

subst i tB¢ ot her type of adult cell.
cramopharynglo

ependymoma
pinealoma
hemangioblastoma
acoustic neuroma
oligodendroglioma
meningioma

skin cancer
melanoma
neuroblastoma
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met apl a8i@ erRhrofRBhASkficeniiR® Presence of one or nore

char acter. %ﬁf 005/ 009398
PCT/ Usfglﬁ)t ?Tﬁ) %g bl?mca 1éé?lrréd phenotype, or of a

mal i gn ﬁ‘t‘teﬁ?’?’eo&? Ogy{l%lr%l Y ed in vivo or displayed in
vitro B§UEERPM ‘13 % patient, can indicate

t he deé‘FWﬁb‘Pfiﬁffeﬁer’é@ ?‘BCGHW act| c/ther apeut i c

adni ni shyoaiq welopyticetlesnp of the invention.
Such @hmmh@mhgcﬁ@edferma(‘%f)or med phenot ype

i ncl uddairpcplhtdusgyiachanges, | coser 5 substratum

at t achaeuitiplelogdorad contact inhibition, |oss of
anchorage dependence, protease release, increased
sugae ahd ansplribukedgas:eased serum requirenent,
expression of fetal antigens, disappearance of the
250, 008ymaReesticel | surface protein, etc. (see also
id., atnysogengas 90 for characteri stl Cs associated with
a tranéf’lnp]mtﬁﬂ’tler mal i gnant phenotype). In a specific
enbodi meydlqcytieldkudgeinadsi a, a beni gn- appeari ng

hyperpl astic or 10 dysplastic |esion of the
efiyiniphboimasy or Bowen's di sease, a carcinoma in situ,
are pre- neoplastic | esions indicative of the

desi r alddgkin’oflispasophyl acti ¢ i ntervention. |In another
enbodi mentHodgkht’ otysiphemdi sease (cystic hyperpl asi a,
manmmar Wiukipshhgdbma particul arly adenosis (benign

epi t helyaliehsiRl B bRl dbulifieltdi cative of the

desi raqté L, thldpsr &h actic intervention. 15 In other
enbodl 5 he?mg@elgent whi ch exhi bits one or nore of

t he foI I pr egl sposing factors for nmalignancy can
be treated by adm ni stration of an anmount of a

el E)?g ¥1%Ibb<ﬁ> n%ﬁp %Ma%gegg E)bﬁ’c@ééf’gll\éecaﬂégr CObi3ctel éai%‘ééﬂ ve to
treat or rit

cancer ronosomal transl ocation
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cancer) eni gn nbnocl onal ganmopat hy (a p035|ble

f or er urinetill ahothrat ¢mipddemeyte thesahjectanfieed of igeajment has
previously undergone treatment for cancer. Such previous treatments include, but are not
limited to, prior chemotherapy, radiation therapy, surgery or immunotherapy, such as

cancer vaccines.

The Tetracyclic Benzamide Derivatives are also useful for the treatment or

prevention of a cancer caused by a virus. For example, human papilloma virus can lead
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prevent progression to breast, colon, ovarian, or

cervical cancer. 80 WD 2005/ 009398 PCT/ US2004/ 005737

4.17.2 Therapeutic/ Prophylactic Adm ni stration and

Conpositions of the Invention Due to their activity,

the Tetracycli c ‘¥htanPomhpicdticaetheds ar e

advant ageously useful in veterinary and human

mathie dietrecyclis Basanide é)zbnarbtmm ofttltfelnvgntrmnlam be administered

Benzam de Derivatives are Qr_.treati QL tigted ; )
to ylvbr‘evgﬂ PIOBETSSHOBGhE CRncgt ngiu ng B{ Léoéttd i Vdetg "he%a 5o sted in _—
Table NeSRApropMyeR1i2wee Riindisitedid @nditfubkaskn of El%pected of
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(for r8e&F @ff‘s@cﬁl dEﬁ()m{ﬁtgl(Weﬂl waditibes, adéTRnblﬁheamﬂAngal 11976, Hesic

Tetracyclic Benzanm de 10 tlve 9@ t vent | op ¢
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rption through epithelr al mucocut aneous
W1tho|ut mgm@sar(tealtgranon imbtruatee oafynctioal Fmt exstiphalendaesial

and ca i stered, t oget her with
hypel@iﬁé%&?@&éﬂlw %ﬁ:?f}d%le%i FneE g HPSEPat o e RORgs Ok
transi%ﬁﬁtlﬁmcﬁn&&ods‘wsﬁbns ALt PldSia G FoLer of OIS IRSBCeAll @owloiNyhich
e.g., encapsulation in osones, 15 mcropartjcles,

one typecrf@dab sufudly, dlﬁgq@guatg@, celEa@prsﬁtugpﬁdmbg}q)t}y‘é type of adult cell.
Metaﬁ]]agla EI%I? E)?ﬁruﬁjr{ fg)dl\ﬁf ghlol ﬁgghlﬂuétcé@% 192& llfféii%las%’t

errra SCU

invollédtd @WHa@ﬂl@@ﬂdeﬂif Iiﬁel’ca?;ﬂ&ﬁ@ kﬁt@l,thélimhﬁ uIDgaspdEaEleLs frequently a
i ntranasal , idural, oral, sub

forergmver alcenes and isiinurkRagNE he Fpdisiach r?ethe mostdigprderpy, form of
non-r{eggﬁgt?ct ée‘l)l ox%h, tlr?x%'lxﬁﬂé a loss in individual cell uniformity and in the

architectural orientation of cells. Dysplastic cells often have abnormally large, deeply

stained nuclei, and exhibit pleomorphism. Dysplasia characteristically occurs where there
exists chronic irritation or inflammation, and is often found in the cervix, respiratory
passages, oral cavity, and gall bladder.

Alternatively or in addition to the presence of abnormal cell growth characterized

as hyperplasia, metaplasia, or dysplasia, the presence of one or more characteristics of a
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dysplatSéas @W@Mraﬂyradpwrﬁaﬁbymga P }me&ﬂasd Sl%ﬂné’&a*é‘ée otthe
dmm@,n‘g g¥§%191a9hcmmfv«*{ﬁ#m°f an inhaler of nebulizer,

ofnﬂ atron wth an aerosolizing agent, or via
pén bikst anbodimants| apatenamhorh exbibitaone symtome@ﬁ the follOWlng

pul nonary surfact ant ertain e ment s
Predlspeﬁlpa 3re9ts dorgg 2%&4{1%03@2% SRVAS &?&HIS %“‘Eb?ﬁﬁﬂ 018“ ofa
Tetr a@yc‘ﬁh‘ @%ﬁ%&hﬁﬁ%bm 1%’51\'7& Whdiid &fenRake B MR S pARentiatg] £nt s
such as triglycerides. In another enbodi nent the

chmnircsbmablymﬂqca%nz%ml@l@d peth amelignescy g bleddilpdedpida in

t |
15 ST BRSPS A0 s .
familRl péllyposid-bNGHAABS slyﬁdﬂoﬁﬁ (pbsitapyor afunhcﬂ‘& ef bd)lonl saidies)eheggn

and ncer 317-327 and  353-365 (19 y
monoglenehesmrapnsday (Reressibledonearnnge 9%111111% ﬁ‘ﬁi% A fist degree

kmsh%\;v 1 ﬁ%ﬂs&%sha ?’% chga cgec} YELREerbik @s&08 Eﬁd%éqhg d-viglrase

or sus ase system (see, e.Q
(geneﬁ@ﬂﬂﬁ&ﬁtanw’pattbhrﬁecgal fatyiljl ipobBpoeinsf ke cClomg ﬁetdneds syndrome,

Rel x4 O he
heredgignRar el o1 eders st Breds e Db i cuSbfla it
amyl&ﬁﬁ) (E)deu\éh&’{"am HedBB8Mmoc n%hﬁ”?%tzaéﬁleﬁ%ﬁdﬂ&% nedR%Bomatosis

e used n one e di ment a punp can be used
of VoplRewlEnghauSai, estinebR4ompsgarotidBady( tugwe,) cutamepion, CRC

melar%c[altcmoma 1nl%raog11131ar mEB%ocaré]ingr%% )germ?eam pigmentosum, ataxia

telangiectasia, Chediak-Higashi syndrome, albinism, Fanconi's aplastic anemia, and
Bloom's syndrome; see Robbins and Angell, 1976, Basic Pathology, 2d Ed., W.B.
Saunders Co., Philadelphia, pp. 112-113) etc.), and exposure to carcinogens (e.g.,
smoking, and inhalation of or contacting with certain chemicals).

In another specific embodiment, the Tetracyclic Benzamide Derivatives
are administered to a human patient to prevent progression to breast, colon, ovarian, or

cervical cancer.
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1mcroggtltgi%§ rﬁh@oca&)%% %gllgsluﬁg’ etBNEL Lo d@lﬂnﬁi@%?éds can be
ment the pharmaceuti cal mﬂv
aMﬁhbe@dﬁmﬂsmtmmsclade bsit mlemomlmntedl te dhntr: egtl@lr ed to
subject. Water.is a part I ar %efu § 51
intrargitgHIaE e RS 1118 B P BB oS T Gt i
sublirfQ], MtRAcBreBrhl '1Hﬁ£\aa\éﬁﬁ9 lﬂl%hyden%éﬂ k¥l S} bhhi@isn aiﬁftbplcal
aguéous dextrose and | ycer ol sol utions can also he
particetrplydy ek eess, s |6MeSe sms; el somepiaptancay) agupipistration will result

in theégi@laiﬁ %ﬁL%Tgﬁ%gcggf FIEF gi?él b%ltfka?m%F ﬂ{tgﬁfeed‘f?écfsﬁjeam The mode

arc ucose, Tactos
of adBUERIRN 1gRIAb It dis@ttion &f theprafchﬁtbl'(e,r chal k, silica
gel, sodium stearate, glycerol nostearate, tal.c,

sdaicapreehpdimaat th@ﬁtea&yglp@ Rengemide Pegvatives aredppnisisrrs
orallygl ycol, water, ethanol and the 10 l'i ke. The present
conpositions, if desired, can also contain mnor
arm wetics emfoodﬁidnltmg can be damfabla‘tyladgnmgtenths Tetracysiic Benzamide

DeriveuesoF o 1 b e Bic e AR oG 2 ot & wis of fidftion, by
st Soplie ARt LSS in 6SHERIRS veEE dothdd

local ?rﬁﬁéﬁ%ﬁmﬂ%%gayp@gﬁstﬁﬁpﬁed rel EZSI,% &Ig-or mul ati ons,

dressmlgmﬁms surgenyeby ingentios] ynweansenfasathster sy mgans of a suppository or

suspensi ons
enema, or by means of an 1m8ﬂt¥t salﬁ unp{an{ gémg of a porous, non-porous, or

gelatinous material, including membranes, such as sialastic membranes, or fibers.
In certain embodiments, it can be desirable to introduce the Tetracyclic
Benzamide Derivatives into the central nervous system or gastrointestinal tract by any

suitable route, including intraventricular, intrathecal, and epidural injection, and enema.
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15 suitable for use. In one enbodi nent the
conposition is in the formof a capsule (see e.qg.
wdal285/08e9ent No. 5, 698, 155). Ot her exanpl es of pewiusaiohe05737
pharmaceuti cal excipients are described in
Rem ngton' s Pharmaceuti cal Sciences 1447-1676 (Al fonso
Intraviéntridetan ajectedsan be fatlitated by badstraventrivolap ontheiet fheexemple,

é reference. |n on enbodi nent. the Tetracyclic

attachgd 1o 4 B73GE OBe 5 2%“@?%3 S¥N¥fitated in 20 accordance
WL finb R4t h&%nﬁgt%%ﬁ ¢EP8ls8 Be @mmye@sel i %u@dﬁ%Qﬂheﬂ&’fOf
oral adninistration to human béings. nmposi tions for

nebulizegland élonuelnayom withlee aerpsoligng agamt,of vieparfitsion in gAbiegecgrbon

oar, sgﬁﬁgtgqu%ﬂg{on%gﬁﬁfﬁé E.Ec’} Irc%gaéﬂ 8(2%6% S g%?%\gr%cicho BfT‘nzalmde

Derivedi#dsl ¢n 3¢ 'Foﬁhﬁlhﬁ:ﬁ%g aG@ ?iwéﬁblty* Qs thditionalbiadérs ahé exdipients
mor e agents for exanple, sweetening agents such as

Suchﬁsrta@b@@@ eSaspartama or saccharin; flavoring agents
S gﬁ er em od?tggntrﬂlg Totr acé)ch(? fB eﬂaﬁhgg ?Eﬁ@z?iveg EarFQ@%él:Wered in
ng agen and ervi ng
a Vesﬁfba[ﬂmﬂwlaﬁa’iﬂqboéoma|(§ée&lb|ngelp Sap;@d‘eaMIQO]rﬁZﬂ\MBG(ﬂ/%O) and Treat
where in_tabl et or pill form the conpositions ceiﬁeﬁe] d
or preygni @dl-i biragarass kg T{%eé@%&f Ieisciaig LYpeeE fEd GHTFH any
testinal tract thereby providing a sustained
353 3%?t%lﬁ%ér?)?ver an extended period of tine. Selectively
pén Wetadnio&lanemboélmt mmr]i‘edmauwmm@mamkhdlﬂérbfaﬁtf@s aotbieve

driv 0.T trac clic Benza Der i atlvere al
delivarg fiuh g@twglﬁd BrIgey Ystem, %SE%“%IPE?& e@?ﬁ?ﬁ SETLeip Gie. o2y Goodson,
in MAANSS A phBLd@hs BF ebhasine, Rdibddb GupFORDL beme NViSEIGRMEORA)). Other ...

surroundi ng the capsule is inbibed y the dr|V|ng
contrmmdaumrdhasswwtb@s ﬂUC‘éﬂSQCblnatbé ViRV At éangYr SEgEst

2 SO 90, (NN, 0 ARTAM 1595, 981280 e

Scieng@bioresy7-ps3f (1be0)as e eIRd Cl Rdﬂ%z&ﬁzk&ieﬁzgpﬂéf?()ll ew&'ﬁ)‘
i medi ate rel ease Formul ations. A 83 WO 20%%
Buchpelr) a1gpodurensstsi07 (L0Re; aud S3pdekieed!-alV. g Ps74

(198@% y%leé{l’l%g FP&B&!M%E SyRkrid ﬂé?e?fa?% c gtb%%rs@& ﬁeg Mbc@a?o be

conposi ns can 1 ncl ude st'an
Appliexgoriof nioazrsUahRalscmf(hmmgeo land Méis¢ edsg, 1934 1Coh{rolled Drug

e S e L e R

Rangé’ir ﬁldolf thQ@[f%%t;ﬁoq ale; WABracRomdl. @RGh. ek g@@@ﬁ IEepkr al.,
racyclic Benzam de Derivatives can

Scwng‘k’)mﬂ%@ 6935, Puringter al ofioudVeadri 2:33k AOBOK andyisiveesd iyl /.
Neu;%stugoﬂ' {qso(gﬁ%gr??r i ntravenous adninistration conprise

c aqueous buffer. \Were necessary, the

C AARRS hrddiR enbdBindns.t cdnfielledier dugsineddlezt @gstag eah be
Con”pOSI tions for intravenous adm nistration ca

placed i peswapity of ¢ eedi@é the T%@ayclw%@ch@td%D%\@ﬁV% e.g., the spinal
colun%u%ﬁ)géj fl%k%p 11&%, ég%s?ﬂg) rﬁ@ﬁtlﬂ ]ﬁtjractt Rty S hﬁn‘ﬁ% }’5’: gﬁglponl oéf the

ion. e I'ngre |ent
systemiid fie. separately or m xed together in unit dosage
c\gflgrpr;%gsé%gfﬁnp g,glé gpq?gnglly%&%ghlsé e%glglta%?e amount of a

pharmaceutically acceptable excipient so as to provide the form for proper administration
to the animal.

Such pharmaceutical excipients can be liquids, such as water and oils, including
those of petroleum, animal, vegetable, or synthetic origin, such as peanut oil, soybean oil,

mineral oil, sesame oil and the like. The pharmaceutical excipients can be saline, gum
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hernmetically seal ed contai ner such as an anpul e or
sachette indicating the quantity of active agent.
wolers@oedee Tetracycli ¢ Benzarni de Derivatives BCE®US200b©805737
adm ni stered by infusion, they ran. be dispensed, for
exanple, with an i.nfiasion bottle containing sterile
acacial Belatiny starcle paste alc,grepatm, voll ddal silics alemend thedike. fhaddition,
_Tetracyclic. Benzam de .Deri vatjves. are dm ni st d
anilify SebhionE ireanpi ourseed @ TitareeB o i Bt o o8
embo@idldnP e PR eutdd0V 065t Ehalichth rd AEHIBHHRALIMEAReIRE to a
m xed prior to adm' nistration.” The Tetracyclic
subjedde W atan ide pReidulealyi uselil ceaipioet ek the JetreglipPenzamide

. controlled-rel.ease or.sustained-re|ease n
Deriviigy§ i GRG0 A T RBTILE S FORHBTH o P RO G eaftose thd
glyce®] 9b1086% cad AlsdKiel dmpldhddne 1iRuid exipienns, articnliyder infactable
are not limted to, those described in U S.. Patent
solutidios . SwdtaBlepharnaceatiq ex@pionts 3lsginclpdostarghsglgeopgglactose,

N T e
talc, sditg3ci&8de, Aaed siaf mhkCdlytesol, prpglepordyed, haeeiethabyl and the

_reference. Such dosage fornms can be used toﬁgr;ongde .
like. Thppresentcampesitionss iixicsisel, cal alae SOYPINGRIBOBAMAHE OLWPIRE o
I edi ent ' . anpl e, 25 hydropropyl net hyl

emuls'(1:1§/?r[gu%g§fe§z §rﬁg?ﬁ%§€#§§f§h&t rices, gels, perneable
meTie hadkest, congrsitiohs caymketie, formi bf sdlatjes, ssaeisigs, emulsion,
- mcroparticles, |iposones, mcrospheres, or . )
tablets, khy: REHF ISP HEGS 61PSHISS FOFITS H%‘E&d RV PErs %ugﬁag’sé"é clease

FormPlaAbdd €nidds¥ A 8uIRIAR YktdsORSsprayaubspseoriROM ar@ldtigd-form ...
or sustai‘ned-rel ease Formul ati ons known to thoseée

.suitabdkfdriueel Ih one hmbaditent fhacbmgpsition ossheifoserdfisearside een e

0. 3035, S50 50 RSP L5 R e s e

descri®BE MNTRAKSLE 1SS PR MddBiAcatisiages fl 94 T8676 (MIfafb ®. fGennaro eds.,
oral adm nistration such as, but not limted to,

19th qdabPRYsincewpsiedhercigdlydafsssncand  caplets that are
?:gﬁ{ghg ??Egé_iim%%{‘{h%%‘e'trﬁ 'ec(ljl? rﬁBe?er?tBﬂ'e R AEY &B9EFormulated in

rolte or sustail el 'ease pharmaceutical _

accor@QIp GEil jontise panehaveasa @omusitiongdapted fori orpraguiinigtrafrango

t herapy over that_achieved by their, nan-controlled or
humag peingb 2 605OHHSBEPETH GRPGOUFEDRT 271 KGR Qleb GenBhoes
aquedu8 %y Eﬁg R&kRsions] o618 TR BinuRiRNépehleg dyrupk, or elixirs for

sustai ned-rel ease conposition conprisés a m ni nal
exampleo Wrbllp hdmirtaencd cymbositi Berrza gpaeine) of anqre Zenss, do gxample,

or. control the condition,in a mniIp t '
swoclRppEER S D1 O b1 1Bty O S AR g b
peppGRIROSil bf Aitgerlofeh Ustechent equigth@gdentst tyd pesdriidgdipeigs, to

reduced dosage 5 frequency, and increased pati ?nt )
provideaphirareeuticaly adetableanepasinn: dYiprgvergpvhere m tablet or pill form,
sust ai ned-r el C : 15 a4 g fect
ﬁ[;{éfo d B’%o t _
the YR ?oﬁlg‘co 8%%2‘13 dté)f&%:a t(:ﬁ%)lh{e r %lgfl%gr C g}'rr)actlerlﬁét i cs,
gastréibehtina srabl thedby preidingh sidtendedatian okt o Beearkrdipdeod of

Derivative, and can _thus reducge the oc.culrlr ence f.
time. ;oRlegtiyelygegaceile gembranes surrounding an osmotically active driving a

Tetracyclic Benzamide Derivativere also suitable for orally administered compositions.
In these latter platforms, fluid from the environment surrounding the capsule is imbibed
by the driving compound, which swells to displace the agent or agent composition
through an aperture. These delivery platforms can provide an essentially zero order

delivery profile as opposed to the spiked profiles of immediate release Formulations. A
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Control l ed- or sustained-rel ease conpositions can
initially rel ease an anount of a 10 Tetracyclic
waenmsavxde Derivative that pronptly produces tRET/US2004/005737
desired therapeutic or prophylactic effect, and
gradual Iy and continually rel ease other anmpbunts of the
time-dBéetyr matgribli suciBenglynirdemDaostessate ve gyeerahstparaierran glsg be used.

| evel. .of ther utic,o r.ophyl agti c f. Ve
Oral cgipgriiiges fnnantorafinh kG SRR fomafilcE G el
magn%fiudrh RRaked k6wiUEl dabchaBRNGAuYsE . M d Peddneetinkartohaten dn one

ody, the Tetracyclic Benzam de Derivative can he
embodigienhthedxdipichisone phphatmeegyéictlafisdeat a rate that wil |l

repl a th noun Tet r lic. .
S Rl P BDERR s Form
for inPSou RIMibRtkEesh. Dypicdlyst@hpeitidmslfesistandnoan adroinistetion

i ngredi ent can be stinulated by various conditions,
compyisrosterde ifgianie agrspus Pare dVhge nesrattgahs FOTBRPSIiGTS fgR &ls0
include'} stoﬁﬂ}i)ﬁiiﬁl% %%e%’t. @81?1?8&{151% fof ﬁlt]%(/%l(ﬁ‘tﬁ %Hﬁlﬁjﬁbth{tfo‘h @h optionally

enzynes, ¢ entratron or avallability of water, or
includetdiecal physhaicogtle ad ligid@aien nullessennmimat thosifroafitis injedtion.

anpount . of the Tetracyclic Benzam de Derivative.that s
Generally.dhe inggedients pre suppliedicithas segpra }ég}é]ﬂpfegﬁo%eftheg in unit dosage
form,t us .rall e Qﬁf}ﬁ@gglg‘?i?édlﬁm@erw valt@ R EnédnticGala

I qués lon, invitro or in vivo assays
hermatizallpgdal ainmintajnd suengs anyetbul @ othsichettedadichting Gpapartity of

. _dosa anges.. The preci se.dose.tq. be e . WL
st AP SR SR RSB SR SEa i B o BBy
infisiSRIthOHSHERSH Hentdie fGQRBINhi oW eh Mgfubibe dbaT @nthishgsledle
be decided according to the judgnent of the L
pharnpcewidat gredewatenar edish. Yéhare e Teti@pydisRangapeds Deivptivg are
. of Q. bl_j Clel i is - g
i S A Dol A0 Bpe e B
providedrsotthat thetigeatiads efifleahixed paing® ddndmsabigert. 0. 05 to

about 1000 ng of Tetracyclic Benzam de rivatjv e
ddyre TeHapedct egramidg Deriyatiyes sap pe g 1 t?lgﬁ l?é/ecoggﬂl?edgl tlease
_' . : , ) Q %5 &1
oGl gl e gl g s i
skill iBelnzatri Beariees inatideghut bre o dineted doli thesstdeserthed in U.S.. Patent

Nos. SEIRER): st § 3B e bl s P TR 0 B AR Szt AR RO
5,591 880z 8mb08486y,0 Ma843¢ 8%39a16; 5,35856;@MN5HIGH560ed20 1 Mbich is

. to about'SG per kg of body wei ght per_ day. 85 WO
incorxpaisd beesosy RETLLS? (owh dostes forureiandeyerd o maksls spyeolled-

rivatives.can h | 1. i ngl ily
or Sus%%%‘%{reg?as? ﬂ%or?eo ralﬁ()%gﬂlgé %g@gegtéc%ﬁﬁ%zé adm ?egt ered in
hydrog'tdﬁyﬂﬁéthﬁp@ﬁﬁld@é, dthe, pol s @enaticdsp gels,tienmeabl el aieinpranes,
-urthernore,_ Tetracyclic¢ Benzam o{_e Der i vat.i ve}g&ecan be
osmotig| AYSHERY, arddlayer GoatRSHEEEIPParHEEsn {POSOR e PHGIOSPRSESSHPT &

- . L al i _
comt DB FAGEA A ol s s
Suitalfatcohiesilede bt susteinal-teteatdBerenvddtions dheomsmn yo thiose skilled inHhe art,
. \rt.. To be _adminjstered in . the fo of a.tr.ansder mal
includlag hes JowybeO o ST U e LoF St Bith RRTRHTE

ingredients of the invention. The invention thus encompasses single unit dosage forms

suitable for oral administration such as, but not limited to, tablets, capsules, gelcaps, and
caplets that are adapted for controlled- or sustained-release.
Controlled- or sustained-release pharmaceutical compositions can have a common

goal of improving drug therapy over that achieved by their non-controlled or
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be continuous rather than intermttent throughout the
dosage reginen. Other illustrative topical
wonre@Eaosds ons i ncl ude creans, ointnents, | oti ORET/US2004/005737
aerosol sprays and gels, wherein the concentration of
Tetracyclic Benzam de Derivative ranges from about 0.1
non-s@étdinechbomterpak . 15%he ahbodiment v confrodledeorrsasipisiefgelease

Benzam de. Deri vatives can ssayed,in vitr i
compeSi TR THGLTY BHPNGY dpes LBl B a0 cure
or corfdl thél do¥diRioh 9 a hfinidsifn bl B MEne. AREVERtagePoftont®Y18d-C0TS

can be used to denonstrate safety and efficacy. The

sustaipederstease punprsdions dncledeeatindgd eptiviveafdhe g, wdazddiosngn
ey R 3PEPFRY PR o ARe JEHF oL e B R LB

comp®:Elidis cad @i¥iopitsy effed tige that bacywt bfadienvasidecharacteristics, such
Derivative. In one enbodiment the other therapeutic

as blogg davelsiof thaihstricyelis BenzpmidaDen Yabiyei apd capdisreduce the
' f the other therapeutic agents are

Occurﬁ\%/];e}{z?egﬁénd\g\%ﬁg?%%{%ﬁ%gg' skilled in the art. However, it

i Soneblledrok bistaihdiereidaké t@dpasitiorsaah snipaltywickaase an amount of a

det.enni ne the aother 20 therapeutic nt's optiml
Tetragrhig BEneAENdFDSHY ARG PrPRPEN BroshednasRrog e tic o

\ QR {tinkB8) AREME bfheRB8BEntS Sf th
proPhZ%\rénﬁﬁ%ig%g’raggdét?%&gllggﬁ? g%t 1,n ?ﬁ% ef foct|ve a(rrtl)unt gf t he
Tetrachetic Beyzaniide Berizativede nDentainaghisvievel sof thegpertiaer prophylactic

effective unt uld be where the . other, ther ut i€
effect Hyeren SRl et f Cnd, 08 it &hswBLR, defl PARME:
Renz@HBR ey at REAMNe hodyt tHeST LI @M aBbnAaidetTiei vhElE anyied deleased

Benzani de Derivatives and the ot her t herapeutic agent

from the dasasedyme pigh wtd bal Wil ieplace Bgremeunppelericyglic Benzamide
Derivz%)\peq%etiﬁ%)&'etatgﬁfeﬁ%ng gfz&g{emtm {}Q:eoo(a&h %ronfrgﬁéda%?m I ce
agent 1% an anti1-inflanmatory agent.

sustaifgi-feldasé bammmitoe yngedattcah e lstithaldoed byavaious tohditipns d

) to adrengcorti costeroids, such as cortjsol, o

includipg bytaioh Bmitefl Q) changes i pHechapLetifi taBRRIat SHRTLGPHoROr
i1aBf ' Ly digbig] , HSSpREl

availeBRTEE Bl el i or WIAIBLIRY BANORE or BRlE PRy DR,

condiBénsagentmpoMBAI Ds), such as aspirin, acetam nophen,

i ndonet haci ul i ndac,, tol netin, .di f.enac,. .
cafarrona oflhe DHReBRAC Rty Do afisthlof Sieive in the
treatniet @Ip;?&f/@ﬁonfo@ RQRLANtRM, can B ABfeRAinRd biRfaaad oinfal chniques.

mecl of enam ¢ acid, piroxicam neloxicam nabunetone, |
In additddre éoxitty, orge vee gRias cant eptisingly basapkiyes suhelp ddengidy gybimal
2005/ 009398 PCT/ / . ' e
dosagh PyRRieR DEE s Ci] 1TAG 88 RO il e AP S Bhec o
admirdgefion, M the s@vkndsabf theeoadi€inh deingdleaidd abdshaulé badecided

limted to ACE gangi otensi n-convertin enzr}{
accorqipg it thegpdgmen| ok thePreciitionsrand cagh BRIEHE S CYFY
A ; L e . m .
. ARl DEOBE ALy 5 000 s oL oo
used @k yiedndicatedl affesteramge, from about 0.05 to about 1000 mg of Tetracyclic

Benzamide Derivative per day. Compositions for in vive or in vitro use can contain about

0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100.0, 250.0, 500.0 or 1000.0 mg of Tetracyclic

msl)1 ..
stafices in view of,

Benzamide Derivative. In one embodiment, the compositions are in the form of a tablet
that can be scored. Effective plasma levels of the Tetracyclic Benzamide Derivatives can

range from about 0.002 mg to about 50 mg per kg of body weight per day.
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5 toresem de, tripam de, chlorothiazide,
nmet hycl ot hi azi de, i ndapam de, am | ori de, and

wepbersmagddsact one; and fibric acid agents, such BET/US2004/005737

clofibrate, genfibrozil, fenofibrate, ciprofibrate,
and bezafibrate. In one enbodi nent -the other _
t Aetragelit BeazamgidaDerivataves gan be ddl’atmeqtﬁaréd e pinglealatly dose, or

di ghetic agent.s inclu ut..are
the top) e B ER oBFiatfei  s 8% b Bt S e s
daily. SPGEhe@Bofed T@Mé@%@@enz%ﬁﬁ&@b@ﬁ%ﬁ\@@ cart 4 drAimisieed in intranasal
chi or opropam de, gl ybencl ani de, gli pi zi de,

form yikitepiea jvdeof mt@b]guntm;)@pqdw@@clqs{@mm trarsdgrpal 5@1@@% aging those

fomssoﬁg@ngierw%fﬁ%r?%t&leg%vaell w&%&?ﬂﬁc%se%@fgﬁm g 1#@1 nt gﬁtégf) be

admirBstefRd @S tHel fogh of @&@ﬂﬁemﬁﬂ&ieﬁ%@&?ﬁaﬁ thanldsd:geoﬂimmaizmim]; can
and a gl ucosidase inhibitors, such as acar bo% al',lﬁl .
be comﬁrglous sither thanyigtermitisAbtheonsbanBa fosage regimep. Other illustrative

i
e
the comtentidion loif Tetr&gclio Bearaniitlé Berivattveiramges dronaabbut 0.1% to about

,, Muscarinic receptor antagonists, such as atropine,
15%. $¢B96I"Hi ne, homat ropi ne, tropicanide, pirenzipine,
' %@%ﬂ%&m HehihiR 'Dé?ﬂva@% hRbb aEaded g vithher Qiﬁ% for the
t herapeuf’i ¢ agent can al so be an agent useful for
desuadeuerapmgmam prqphylectic adtivigerior deussfif dpmengf Agimal model

[ enzam For exanple, the
Syswn&f H*B“rab%/ pg%gﬂP?rbgtragegggﬁ% ?:%Cﬁ %Sa% anti emetic agent.
Exayaph@8niGhetis @ fak trafti o&rmtrmnage ACSniehude sulutt ianeed
not Iinmited to, metocl opronide, donperidone,

thereqfrcet Hintiep spaptisradministRsE AR Vher th@ﬁlpé‘#tﬁ?r agenbiorfhe subject being
t n

s R SIS LSO e o

therajdutiz apérit Geadntinasetd Gran difrdgquamenritde, bi et anauti ne,

3%%%%@1{1%%%@0 @npl Iﬁgq ’qp%lu‘ggg %}!&‘Ej ﬁgsﬁge)f s n;lpﬁléose skilled

in the' TRt Nk &l it 1s'Wélp@{tﬁrlﬁzch@Qqﬂl&ﬁﬁhgéﬁ"?pu&i%p@)rdb@éﬂmne the other
pi pamazi n€, scopol am ne, sul piride
ther apwtlc agyd‘rsomanmhbffmive anmuet tapgpdn azq‘: n@bodlment of the invention,

era2|ne t roopi.setron,. and
wherdyaS BPOREp i Jest PR gt SAT U b ePelb e of e
TetrabRie HentaRide WekRefive 8 0ess BiRIitsSEferbM Ahstuetddd Baohberthe
anti cancer agent. In one enbodi nent, the_ nethods

other éltsmmhbe agdnd isseg adminisieredd i Hiiseasat Widiougbeiag bound by theory,
it is b I\@%}facc ltlll ngagﬁgﬁq %HH Vﬁéﬁ%ﬁw@@&d 138 %{1‘%‘? thera tpeu’%c agent

ancer agent . ment’,
act syﬁ@ﬁ‘@%ﬁc&l@y tdeeat aﬂpﬂener&tar(adnditmmf a conposi tion

conprising_a pharmaceutically acceptable .carrie
Tdn paey@bpfém@eh%ls%%émeva%/? jeent 579 afigpiapma atory Ggent.

Ant1—¢1h@1tdln‘5r‘1?'?&§r )g@x?c uc?é7buY\Qrc?2rQ)Q %9{%8 ??(9 §d1%géo¥§@&%ﬁ9 @ﬁ&? as

enzam Derivative and the ot
cortisahicotBone fludgenttisoas) pasinisone, prednisolone, 6a—1nethy1predmsolone

triamcinolone, betamethasone, and dexamethasone; and non-steroidal anti-inflammatory
agents (NSAIDs), such as aspirin, acetaminophen, indomethacin, sulindac, tolmetin,
diclofenac, ketorolac, ibuprofen, naproxen, flurbiprofen, ketoprofen, fenoprofen,
oxaprozin, mefenamic acid, meclofenamic acid, piroxicam, meloxicam, nabumetone,

rofecoxib, celecoxib, etodolac, and nimesulide.
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Tetracyclic Benzam de Derivative and another
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adverse or unwanted side effects associated with the

ciprofiyateoindhazabbratggent al one. I n one embodi ment, the
Tetr . . . . : .-
~AEE U oA RTP LBRAL Yo WG Al 05
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sulforgihgyse, surt 4s tolRatarnderapstabgrapyide, @éﬁ%ﬁéﬁﬁae‘«h EPPIYBRETAAS,

e “ Q . L r %g
elybeiinl e AT ARG IRTER (a0} (I A ShEs Aol
repagliyide cald natephipldeyeiguarides, suohhns agptforsiragrasl phes fdmas
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thiazofidenediansaisugh s RIGHHAFONgHRAHE: {t70BF. G TRl FZOMeARO s and
oluccGANRASLLLORSHRE, Jo ghtiodifayention include, but
glucoz® %ﬁ%‘t‘wft?ﬁﬁi ?”@a ki B&B%Iﬁ%?f’é*ﬁf’ﬁ%, capeci t abi ne, 20

et hoe eekadiment the other thexaptestie pgame Fscayprntiptwr dinggscular disease

t hi oguani ne, hydroxyurea,.cytarapine, .. . e
sgonty PO P RAHRL TP G511 IO PEoBLPRYSd e rpiagi n
thiam&RF RAPALddfini JHeb@PCnfhgonBC AidAasiaAepinkl REpsIBMmZId)E,

et oposi de, teniposide, canpathecins, bleonycin, |
homatforioe bt d¢amide,ipgpzibing ipratermivros i un, dddeiteiodipei n,

pld.camycin 1 {.0X r - ' . .

QLSRN Bfhaest® Sk eth e b i BAGERLARFr peducing any pojenia
side offectd OF atTaxatydhio Bepaahidt Degivati?s. [Feuetaraslethe other therapeutic

| evam sol e, irinotecan, ?st rarr%i\ti ne, etoposide

agent faR Pe gR ANRBY i @ent SR lespfpseabpienets gapntaclude, but are
not 111\‘51?%}{%%&&1@5}91&&"14&5 B8dont] ReanBetlARldpromhidihAR,

stine, vinéristine ahd vinorelbine, platinum
chlormonpliex gisinstitdbeamnuiil g pindbnseiron,agrbopdtem, hydnsyzine,
xaliplati
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30 I'n one enbodinment,” the additional anticancer agent
mecliian, wethaliatel, metapimazinerinabidonco X ¥erflylPiPIRAZIRE, FEPPPHIIIES,
sulpir%de, :[I;'%r%}gdr%can@agi%l)ﬁt[ﬁigtﬂyﬁ) rear%}nsé, f%%oproperazine, tropisetron, and
mixtures thereof.

The present methods for the treatment or prevention of cancer can further
comprise administering another anticancer agent. In one embodiment, the methods
comprise the sequential administration of a Tetracyclic Benzamide Derivative and
another anticancer agent. In another embodiment, the methods comprise the
administration of a composition comprising a pharmaceutically acceptable carrier, a

Tetracyclic Benzamide Derivative, and another anticancer agent.
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WO 2005/ 009398 PCT/ US2004/ 005737 N trogen mnust ards:

Cycl ophospham de | fosfam de Trof osfam de
wGehbasroasdosici | Ni trosoureas: Carnustine ( BCNU) PCT/US2004/005737

Lonustine (CCNU) Al kyl sul phonat es: Busul fan

Treosul fan Triazenes: Dacarbazine Platinum

c dit dieheyglic Bepkanids DebiveipvedndthCathisp piticaneer agend Spmagtn

s Bl 2 B R s pervaive

and al @K afiiﬁ'caxf’c%P%éeh@ﬁ&Jmits [RC BefebwerldN a kR RE RO FEMBELOT these
I nhibitors pi podophyl | i ns: Etoposide Teni posi de

agent¥ apbiolessire@ienmdnyosirplior ofseidagetisip e subisetwith cancer. The

it 3 ST e b B P o
anticahCbrMeh®%ad/@r to administer said agents less frequently can reduce the toxicity
associated with the administration of said agents to a subject without reducing the
efficacy of said agents in the treatment of cancer. In addition, a synergistic effect can
result in the improved efficacy of these agents in the treatment of cancer and/or the
reduction of adverse or unwanted side effects associated with the use of either agent

alone.

In one embodiment, the Tetracyclic Benzamide Derivative and the anticancer
agent can act synergistically when administered in doses typically employed when such
agents are used as monotherapy for the treatment of cancer. In another embodiment, the
Tetracyclic Benzamide Derivative and the anticancer agent can act synergistically when
administered in doses that are less than doses typically employed when such agents are

used as monotherapy for the treatment of cancer.

Suitable additional anticancer agents useful in the methods and compositions of
the present invention include, but are not limited to, gemcitabine, capecitabine,
methotrexate, taxol, taxotere, mercaptopurine, thioguanine, hydroxyurea, cytarabine,
cyclophosphamide, ifosfamide, nitrosoureas, cisplatin, carboplatin, mitomycin,
dacarbazine, procarbizine, etoposide, teniposide, campathecins, bleomycin, doxorubicin,
idarubicin, daunorubicin, dactinomycin, plicamycin, mitoxantrone, L-asparaginase,
doxorubicin, epirubicin, 5-fluorouracil, taxanes such as docetaxel and paclitaxel,
leucovorin, levamisole, irinotecan, estramustine, etoposide, nitrogen mustards, BCNU,
nitrosoureas such as carmustine and lomustine, vinca alkaloids such as vinblastine,
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 additional anticancer agent can be, but is not limited to, a
drug listed in Table 2.

TABLE 2

Alkvlating agents
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Capeci t abi ne Purine anal®® gl Ser capt opuri ne

Thi oguani ne DNA Anti i nesfeb@hides: 3-HP

2' - deoxy-5-fluorouridine 5-HP al pha-TGDR aphidicolin

gl ycinate ara-C 5-azaChlorgabysibyti di ne beta- TGDR

N1tr?§§§1léegcglt |nd|I Pe guanazolc%nhq&&lerzgcghy)codl al dehyde

Lomustine (CCNU)
Alkylsulphonates: Busulfan
Treosulfan
Triazenes: Dacarbazine
Platinum containing complexes: Cisplatin
Carboplatin
Aroplatin
Oxaliplatin
Plant Alkaloids
Vinca alkaloids: Vincristine
Vinblastine
Vindesine
Vinorelbine
Taxoids: Paclitaxel
Docetaxel
DNA Topoisomerase Inhibitors
Epipodophyllins: Etoposide
Teniposide
Topotecan

9-aminocamptothecin
Camptothecin
Crisnatol
Mitomycins: Mitomycin C
Anti-metabolites
Anti-folates:
DHFR inhibitors: Methotrexate

Trimetrexate
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Bay 12-9566 :
Deferoxamine

Pyrimidine analogs:

Uracil analogs: 5-Fluorouracil
Fluoxuridine
Doxifluridine
Ralitrexed

Cytosine analogs: Cytarabine (ara C)
Cyvtosine arahinoside
Fludarabine
Gemcitabine
Capecitabine

Purine analogs: Mercaptopurine

Thioguanine
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
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Hormonal therapies:
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Benefin Bevaci zumab BMS-275291 cartil age-derived
i nhibitor (CDI) 91 WO 2005/ 009398 PCT/ US2004/ 005737
wWQANS@DEOS conpl enent fragnent  CEP- 7055 Col 3 PCT/US2004/005737

Conbretastatin A-4 Endostatin (collagen XVIII

fragment) Fibronectin fragnent G o-beta Hal of ugi none
Recdﬁeq:ramtagﬁais‘s: Hepari n hexasacchari de fragnent Hw833

.Haman chori oni ¢ gonadotr opi (hCG 1M862 Interferon
Antléﬂsgﬁ%@}noet a/ gai nma I nt g?f‘@?‘gﬁni nduz:i ble protein (IP-

10) Interl eukin- 12 Kripa@xefehe (pl asm nogen fragnment)

Mari mastat Metal | oprotei nase inhibitors (Tl MPS)

2- Met hoxyest radi ol  MVIMeEpgirglCGS 27023A) MbAb IMC-1 C

LHR}-il agonists: Goscrcelin
Leuprolide acetate
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-ou

Interferon-3

Interferon-y

Tumor necrosis factor

Angiogenesis Inhibitors: Angiostatin (plasminogen

fragment)

antiangiogenic antithrombin III
Angiozyme

ABT-627

Bay 12-9566

Benefin

Bevacizumab

BMS-275291

cartilage-derived inhibitor (CDI)
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i nhi bitor Plasm nogen activator inhibitor 92 WO

waQ0s/0e09898 PCT/ US2004/ 005737 Pl at el et fact ore/USRIB4)05737
Prinomastat Prolactin 16kD fragnent
Proliferin-related protein (PRP) PTK 787/ ZK 222594
Retinoids Solinmastat (&dual anine SS 3304 SU 5416

+ SU6668 SU11248 Tet ra ocortisol gﬂr at hi nnol yb_
Sat e Thall domde e G5 KBIRAFR ‘Eﬁ%@ﬁ TNP- 470
Transformng growh faggp7dssta (TG D) Vascul ostatin
Vasostatin (calreticulin fragnent) ZD6126 ZD 6474
farnesyl transferase i f®lBitors (FTI)

Combretastatin A-4

Endostatin (collagen XVIII
fragment)

Fibronectin fragment

Gro-beta

Halofuginone

Heparinases

Heparin hexasaccharide fragment
HMVS§33

Himan chorionic gonadotropin
(hCG)

IM-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

Plasminogen activator inhibitor
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Thalidomide
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Transforming growth factor-beta
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and Zgggéggggl%lagl%l'l east an hour, five hours, 12 hours, a
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égmgnisgfai“?%ﬁéfe TRNDE ity A einPhor E¥RSGIUENt toO
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compBR PGTT B SIRedh SpBEcanoR ber R ARP P o Aedic

Benz&hide@iiRive effective to treat or prevent cancer; and (b) administering to said

subject one or more additional anticancer treatment modalities including, but not limited
to, surgery, radiation therapy, or immunotherapy, such as a cancer vaccine.

In one embodiment, the additional anticancer treatment modality is
radiation therapy.

In another embodiment, the additional anticancer treatment modality is
surgery.

In still another embodiment, the additional anticancer treatment modality

is immunotherapy.
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cobalt and other el enents, can al so be adm ni st ered.
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an efféctive anount of a 99 WD 2005/ 00939 . o
PCT/ US20B4V 00853z BenaumidsyRerivetiBesreaarmlsgdepised iain 4eitro or
. a a different. c Sition | SiN . [ .
e e PR B P BBl PR et o
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Tetrapyidic R dr At Fendpe e dose seihe g Ry Wi hSpmes!
graft S8hFREY 6adkGnf3ane Qﬁ'fliqrﬁ? BeSoyidkd dge BB Srovided while bone

preventative or therapeutic effect for treating or
marrqw Guetibn ngresto@drtidtthesubjest tasapassi ti on of the invention

| SA %ggc?yrcﬁg B%Xza?niggb%%gat%\%%ﬁi tﬁé Ofe %rerlifa)lgieﬁlcgc fgent can act
additively or, in one embodiment synergistically. In one embodiment a Tetracyclic
Benzamide Derivative is administered concurrently with another therapeutic agent. In
one embodiment a composition comprising an effective amount of a Tetracyclic
Benzamide Derivative and an effective amount of another therapeutic agent can be

administered. Alternatively, a composition comprising an effective amount of a
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10 Tetracyclic Benzam de Derivative or a
phar maceutically acceptable salt and a
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can bé AR EQRainld3GnUdR8vd ARowH RS b Tetthé@ic Wenddrhide Derivative and

equi val ents now known or | ater devel oped, which woul d
a phatieaceiti¢uilly acheptahle viraw afvehivls olis: Ik pan fasthercopmuisgaglabel or

. nd changes i n_Forjul ati.Qn ' LA
e e T T
prevet 4 BbAdiLDE TEORE cad albh QurthRy esthpiise d mabdgagafoeth dfeneiher

5. EXAMPLES 5.1.1 Exanple 1. Preparation

) of
therapdutia 9g¢mis fov exapaple e §utdiec BORPHING &1 PFqiy4@mpaat of the other

therapeutic agent. In one embodiment the kit comprises a container containing an

effective amount of a Tetracyclic Benzamide Derivative and an effective amount of
another therapeutic agent. Examples of other therapeutic agents include, but are not
limited to, those listed above.

Kits of the invention can further comprise a device that is useful for administering
the unit dosage forms. Examples of such a device includes, but are not limited to, a

syringe, a drip bag, a patch, an inhaler, and an enema bag.
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5.1.2 Ceneral Methods 10 Proton NWVR spectra were

obt ai ned using a Varian 300 MHz spectrophotoneter and
wohaeosioogdos shi ft val ues (6) are reported i n par PETUSR004/005737

mllion (ppn). TLC was perforned places precoated

with silica gel 60 r-254, arid Preparative ILL' -was

pahe flloWihe dxansplagarp seicforth éalassish imundestendmathe imeation and

er nedi at e d final .conpoun
should at, 4G, B Comprepslio s TR RS K efion dsscribgLand
claiméd hé%ﬁp ahugh L aths 4f RlReMYEntidn, inClGOMERRd abatitacisy bf all
acid (3 a): Follow ng the pr ocedur e described in

equivaletis ugwlgnomn aullater davelwpediverich waulddrogihia thapyrysysyt those

skllleifnnt}ﬂg alg %geggrq%gnﬁ%lﬁf&t EIH)? %&%ﬁ":‘ggs 11&)@%381%9{5&'1 Qkign,

are to%rcbﬂsﬁ@érﬁd {Ah114vichin heFcoPd Of thél ﬁmén’&(brhidco@bm‘fmméremat e
(28.17 nm., 0.165 nol) in DMF (250 nmL) was stirred at

roomtenperature for 15 h. The 20 reaction m xture was
then diluted using cofdpnaivMPI dsd extracted into ethyl
acetate. The ethyl acefate layer was dried over
sodi um sul fate and concentrat ed |n vac 0 to ,ffDor.d a

P lo- i T, ptracy A1) erivatives

(1. O L) and concentrat edHCI (800 m_) The resul ting
solution was heated @ &fekaMVMefHod®@ h. The reaction
rrixture was cool ed to room tenperature and poured on

%t\ﬁgWR spBGraSPbre dbRIREIRirea Yat@sS3 (0 MRS spéctraphotometer

wat er and dried using vacuumto ovi de
and che:)mpdl,ﬂhtﬂ Saluess(dpansh ﬁp@‘teslon iperts peyireillipr=(ppy)6 Tgf( gasperformed
reparation.of. 4-Phenyls3-is0gui nal i inonecarboxylic .q .
wsing Ay (SERBAS IR G P77 e Bl B e (g omme
usmggyred%a@@ §2hda®la) 60A BNOPRita:- ML fhddinlediateshind Hiabl canhpounds were
heated at reflux, for 23 h, then cooled to room

charagterigrst ot the basiThb T MAGR286 MS ddtare 101 WO 2005/ 009398
PCT/ US2004/ 005737 was concentrated in vacuo, and the
resi due obtained was acidified with 10% aqueous HCl .

a) Preperationutfid-Rbemsdi3-igocoauninineasbewylioqeih )i ¢ h vvat er

and dried under vacuumto provide conpound 4a. %d)
= Fpllpgggihe gg%edmg)demr@gépraﬁp@gg@y epg., J Med. Chem. 38 106-

3120 &@ﬁg ndeno 33 (§<%h| l%%q 'v&nclgl %ﬁﬁé@zeﬁSZ% Sl{s?rr‘pou dfll)a (33.5) g,

rre suspensi on
0.15 1&1@1)1(&516@16 0, ﬁ&ammh ba:dblnaw (éElnfe 8, (.2@haf) 9nd dieibyHoidemalonate

h h d Th | t
(25.1 7558 Br G ov) FORDBHUS0 ok B PRl eocht FppeTutecor bn The
1eact1'dhxﬁlg{u e W%l%ﬁ‘d hELatQink QB | AEPSIPLMBted Mlo ethyl acetate. The

concentrate vacuo to provide a crude residue,
ethyl wbdtath layes wae driedlovsr sbdiem Stilfate; elscutqncn]gh aed invagae toafford a

crud e&pé&&%@d\@ %fgﬁ gd%géit gq ragcraﬁ_c ac1dj (ldé 'L? 40 drﬁ:%nt\fﬁgdj 318 t(5’00

mL). The resulting solution was heated at reflux for 6 h. The reaction mixture was

cooled to room temperature and poured on ice water. The solid precipitate was filtered,
washed with water and dried using vacuum to provide compound 3a as a white solid.

Yield = 32.6 g (84%).

b) Preparation of 4-Phenyl-3-isoquinolinonecarboxylic acid (4a)(Scheme 1):

A stirred suspension of 3a (1.4 g, 0.0052 mol) in ammonia-methanol (7 N, 125

mL) was heated at reflux for 23 h, then cooled to room temperature. The reaction mixture
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155 mg (749 . Using chlorosulfonic acid Simlarly,
conpound 4a (500 ng, 0.00 19 nol) was suspended up in
wohbwroosaesf onic acid (2.5 nL) at 0C for 5 m n, panaStdee/005737
reaction mxture was stirred at 15 roomtenperature
for 5 mn. After the reaction m xture becane
was cdsrmasn‘ggataé aumcuo,t anda]se sisoine ybpmﬁdwsmlduf&@ with 0% aqueous

s, 5 DRG0, U AR ] b oo
prov1d%' %&o&%?%xgﬁlﬂgen 850925 %BWUM ion of (5a) to

o[ 2, c] i soqui nol i n-5-one (6a)
(Corrpounds of Forrmula Ila) (Schene 1) 20 To a stirred
gg;ﬁ&'aﬁ BEL Y- @irl denB[ 21 -cAsdyuiidtinonk 5 AR BRGRE 1):25 nl)
© Pr %I \M? d%%d scl)ll |[231 glgdl um bor ohgdrl de (385X ng) at
tenperature The resulting reaction mxture was
Usmggfq%nred for 15 min. The reaction m xture was then

PYUr& m%a s ehéégn 89&(%1;?:% il e?% 2§9 6'89 Bam8h &Penes (20 mL)

resulting s d wth water, and
was addddegblyphdephoricacid(maod gHr due d@uhmgpwtldn @ax‘(UF@Wﬂmh@ted at

Yield = 0.940 g P
reflusglock b 57 SR gRITEE B W%%@%ﬁ[dz’mf%l}i By R0 e Beantpiest i
vacuon&ﬂ b pr oxﬁﬁ% ? Elude rc(s \A} wheG Re® obled cﬁqg@oﬂlﬁ@le&ﬁltlﬁg $8id®as

was slowy added'to a sol ution of
ﬁlteredhmmd witheates aad dded 2udr yaguuan too@otide comppwnd JhdY pld =
155 (Q?LSenperature for 5 min. After the reaction
mﬁ (Pe becane honogeneous, it was slowy poured on
ice. The solid that 102 WO 2005/ 009398

UsingRSald Q204 K68 737 precipitated was filtered, washed
“With water, and dried to provide compound 10a (180 ny,

6&%hiladly, compound 4a (500 mg, 0.0019 mol) was suspended up in
5- Oxo- 7d|h dro- 6H i ndeno[ 2, 1-c]i soqui nal i ne-9-sul.fo

chlolcmutfogz@.agld(@ﬁrmlubﬁd} Crfon> nyip, %}débwﬁ)acfé?ﬁ X tpye vygs stirred at
room Qe? gﬁegﬁ ei]i)oi 5 %llﬁl 2URP ﬁ{ésij %Jt]loﬁfnn:!(gﬁle ()ééa%ermym&eﬁgbdp RQlak

ene chl ori de was treated wt
slowlﬁ p()&'eﬂbhﬁdsml Thm):sul’eap’r 1@ri5dohn'ed1 ml(d&ﬁ@cm@ate a8 Gillm‘ﬁl yashed

triethyla q), a ure was
Wlth‘gﬁtre’frraé% 5?‘11 (N Eﬁﬁ%ﬁ’%\’t“ﬁf%a-?%lre _f#;% 3ggulti ng
nixture was diluted with ethyl acetate, and the solid
precipitated was filtered r and
Q) Reshicgiontod G0 oo 1 ROl e AN opn 469 10
(Comppupde phFexmeia 1d1) (Scheme 1
2- (br ono- nethoxycarbogfl-nethy ) -benzoi c aci

edioes stireed smf@@l@n eébaY!-Aendormal)an g)eﬂ(ailsla@S(l@Tc]_q@ﬁ%élowly
addeazgoo_h)d s%@E@%g%g%t(?% Als at(1%§rn]te§1pef%la95.' $he (REMng action

mixture was stirred for 15 min. The reaction mixture was then poured on an ice-cold 1 N

HCI solution, and the resulting solid was filtered, washed with water, and dried under

vacuum to provide compound 6a (Formula ITa). Yield = 0.940 g (93%).
e) Preparation of 5-Oxo-5,7-dihydro-6H-indeno[2,1-clisoquinoline-9-sulfonyl
chloride (10a) (Scheme 1):

Compound 9a (210 mg, 0.9 mmol) was slowly added to a solution of
chlorosulphonic acid (2.0 mL) at 0°C for 5 min, and at room temperature for 5 min. After

the reaction mixture became homogeneous, it was slowly poured on ice. The solid that
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30

di chl oronet hane (2 L), and N bronosuccinimde (121 g,
1.7 eq) was added. The resulting suspension was
wonro@dogved for 18 h with a 500 wt quart z- hal ogemuSanvp/005737
whi ch 15 brought the reaction mxture to reflux. The
reaction m xture was then washed sequentially with
precipstated vessdilteah, sossdswith waiehiand dbied & proyvilelcpmpored9a €0
eous sodium bisulfite (2 L), and saturated aqueous
mg, 6 giun1ch|oride (2 L). The organic phase was dried
using sodiumsulfate with a small anDunt of silica

0 s-GsirdiputannlnntouedrilbanuofRe-omion kAR G pRpRsn-+
yl-Pl‘QWA}J%J'E}Hif {3y ((SSE?FE% 20 2) as a dark orange oil .

Yield = 120. 3 1009 h) P t

Vi ORGSR GE 108 bL0 w2030 Berlb P PYBRe ALISTgRE (kA

v TR B QT B R R AR o
eq), alﬁd&izééeacﬁotﬁ ngx?rﬂe }Wﬁmt%n er];iL z§i) r@l_?‘_ﬁl teas?pm glussot ¥éd Thy reaxtmgg

in acetonitrile ri ari.n
mixtuggyay@istehwi &H}d{éace(tafﬁ&nflé%f‘ciqhgﬁﬂdﬁB{?%Plgat&ﬁ)é@s Rltgedrashea
with e@l'ier aﬁd IdHéd #;ﬁrof}i%e RoMpE&Ed 1 N FieRt 08 plie8y;)t hen cool ed

oomtenperature. The reaction m xture was diluted
vvlth saturat ed SOdI um bi carbonate (40 nlL), and the

i e r (o-
Bro ﬂl;:lr;ggruatt I g 81%% Wal BI)*;QVﬁgthtypl ddz[)lc kd fa 'ﬂlyl%m (

tercake was

| g‘F‘F‘?/ ip (Sehes 7 (2 x 50 ni),
e ' PRttt 0 LR (B By g PR RREe g ), o

dlchldr&neﬁ%ﬁ?é/ %2dﬁ) ﬁﬁdTNOM’Gﬂlo@lﬁ@uﬂﬁncﬂal’UM gt £7%q) vds addedl dhs
769 . 103 WO 2005/ 009398 PCT/ US2004/ 005737
resultm)g sps@pdpaw@ arrestiatad EyyrdiSdxyitk AP vhamartghalpgen Ky, Which

f )
brougl e B LR AR A e e S Y 154
sequefiBally @jth vatsrataicdq@doususilivgn bicaiboratbéd b), satuthtéxbagreous sodium
b S sic, (ML o ons 1) S S 88 e
using RbdiLRAGR e Mih E%Qfl 'aﬁfduﬁ‘@c?f s'ﬂﬁﬁtaﬁge@fo reblé¥oldPERurities. The

inert atmosphere for 2 h, then cooled to room
organtceptpse whs ﬁttelad dng ooncedtritad & weneito proy@le qempourhd3a (Scheme

[tin u wed to stir for | h,

2) as"f‘ﬁ? Hg% %Sﬁf’ﬁ}%?@i %4" washed with water (2 x
200 |nL) The solids were then suspended inof 5N
sodi um dr.ox| de i nL) hea in

) PrRparAtan e EONEOS, Ll BH GaA e 5‘*‘&5 o 34

(Schegng R and the sol ution acidified to pH 1 using con c

HCl . The resulting precipitate was vacuumflcil‘?a_%e1
arxmirBresef] a-Bsomedimeiydimepnbilain {138) (1 102} #ndpgnhydroxs-

soeigR2 b A5 o115 o 08 s s
acetonitrile (6 mL). Triethylamine (5.6 mL, 10 eq) was then added The reaction mixture
was heated at reflux for 48 h under inert atmosphere, then cooled to room temperature.
The reaction mixture was diluted with saturated sodium bicarbonate (40 mL), and the
resulting suspension was allowed to stir for 2 h, and was then filtered. The resulting
filtercake was washed sequentially with 1 N HC1 (2 x 50 mL), acetonitrile (2 x 50 mL)
and dichloromethane (50 mL), then dried in a vacuum oven at 50°C fot three days to

provide compound 15a as an white solid. Yield = 0.81 mg (76%).
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conpound 15b as a gray solid. Yield = 4.74 g (100% .
j) Preparation of 6H 11-oxa-
wo-2esa0¢m8z0[ al fl uoren-5-one (15c¢): 15 Using tReTstivados737
of Exanple h and substituting 14b with
2- hydr oxy-benzonitrile (14a), conmpound 15c was
i) Prepagpeiowdf 84Hyd?bﬁp61hll-ona—<ﬁ-aza-benzo [a]ifluoren-5-one (15b)
(SchefireBt hoxy- 6H 11- oxa- 6- aza- benzo[ a] f | uoren-5-one (15d):
Usi ng the nmethod of Exanple h and substituting 14b

WL NI eBioky- GHOKY o a- %&Mxﬂzomﬁna@mi-omd (&5@1(45({) g) war@oled
15d was prepar ed. Pr epar ati_on

using gn igecragk pné mt@klaﬂedfa@aMb@ﬁ%PﬂFW %18?%‘?-?» 85 gl Yo1BRpPL 3
eq) Wil a(ﬂ%d Erpg itgg& &[%ﬁ Wit Ee 5 AR WA daR at reflux under

conpound 15e was
inert d@m@gﬁfe@for m)h, Breppavrt itoroond teﬁqmpammchnm@au(esdmemmta)(:lso

. b Bl S bl RS B
Washe[&o\;lffi’l'?é/' %Q Qﬁ@ nate 1k s0dd Owerk Sh&Buspeatd i£st4 Nawdtium

ture eat d at reflux for 15 h under nitroge
hydroaidmémm@, thdhesing hedtingn Thie x¢suttmgmabitiopovasedoied e 0‘%@ using

f
ol sSSP S5 P00 S BAs JEL EhuBoprh
was VHQlUMTBEeRfl, WRALRE sollR Qi vhie@Ged@intidll N with vlerB x0500ImN),
aqueous hydrochloric acid. The solids were vacuum

and diefliyl etheti(30Aamhe thenwirisd owpmieht @smg a VROWNINOV ZDB500 d3 orpvide
compglllrﬁ{e]%%ZOOM %}9?7@’5 }qwd V\@tﬁr wse with 10 nmL of

acuo prOV|de conpound 16a in
75%h yield. n) Pr epar atl on of Conpound 16b: Using the
nmet d of I tutj poacetic
P Pz ot SETLBF b Asb F S R ITRRC T

p%ﬁs &]E‘d frﬁﬂﬁe%ﬂ%{%ﬁ‘&gg 5%%1}% i erﬁ[) 1%19 h?fhtogg '938%%‘116

(14a)zcdﬁﬁlﬂiﬁﬁ§qgt:'vxﬁas@€épﬂ1ewth 5- br ono- I-pent anol conpound
was prepared from conpound 15b. p) Preparat| on of

Corrpound 16d: 10 Using the nethod of Exanple m and

k) P:%%?éﬁd%f AN 2h HERFRPAES 628 h-BeWid [B] fluoren-5-one (15d):
brono- | - hexanol”, conmpound 16d was prepared from

c W@ mietbd WE)Bhﬁﬂ@ﬁ ahd eibsatutfaenEeuith Zdrobd?lm@lethoxy-

the method of Exanpl'e m and substituting 2-bronoacetic
benzaadtiite (#4th coBpbursihipd wareprepated.c aci d, compound 16e was
prepared from conpound 15b.

1) Preparation of 9-Hydroxy-6H-11-0xa-6-aza-benzo[a]fluoren-5-one (15e):

Using the method of Example i and substituting compound 15a with compound

15d, compound 15e was prepared.

m) Preparation of Compound 16a (Scheme 2):

To a solution of compound 15b (0.755 mmol) in acetone (4 mL) was added 2-
bromoacetic acid (2.1 eq) and potassium carbonate (1.04 g, 10 eq). The resultant mixture
was heated at reflux for 15 h under nitrogen atmosphere. The reaction mixture was
poured into 20 mL of 1 N aqueous sodium hydroxide, stirred 0.5 h, and filtered. The
solids were washed twice with 10 mL volumes of water, then stirred for 1 h in 20 mL of 1

N aqueous hydrochloric acid. The solids were vacuum filtered, washed twice with 10 mL

104



10

15

20

25

15 r) Preparation of Conpound 16f: To a solution of
conpound 15c¢ (0.755 mmol) in acetone (4 nL) was added
woOaadsmetdsne (52 L, 1.1 eq) and potassi um car beQatus2004/005737
(1.04 g, 10 eq). The resultant mxture was heated at
reflux for 15 h under nitrogen atnosphere. The )
of watee awtdeorithnd tolirof etheasandalried dr vextuo to Providegompayngddaaéy s
. ., sodi um hydroxide, stirred 0.5 h, and filtered. The 20
vield-y esul tant solids were washed twice with 10 ni of
water, then stirred for 1 hin 20 nL of 1 N aqueous
hydrochl gric acid._ The resultant solids were vacuum
n) Prepanagionof Gopapethd 1i%e with 10 inL of water, twice
wth 10 nL of ether, and gried,in vacuo to rov'd%
miysingRoanetiod ob B amite mend sehstirimg - drompaceiic RiLyith
[ - - 6- I 5 16g): 25
3—br01$§- 1gprg)é?rg):f,acog1p%?ﬁd heh %Rk g}%ﬁé@ Rt eottbo@Rt Bb. (169)
P

165

i@
i on“of conpoun 5¢ (500 ng, 2.13 mmol) in
yridine (10 nL) was added acetic anhydride (4 inL).

The resul.tan ] e was heated at 100C for 9 h, then
0) Prgg%llagansqf? Iép@(ﬁ%r’n tenperature overnight. The

sol ve was r.e t ) HP3R8
e S AT e S L
5-bro@¥ilREta6], chhpold 16 vedshytparatframeonipoendifani c | ayer
was washed with 50 nL of 1, N aqueous hydrochloric
acid, dried (sodiumsulfate), and the solvent renoved
p) PriePaMARMGRCoRpoMidiEsB08 ny (52% yi el d) of conpound 16g
as a white powder. 5 t) Preparation of

1 Ushnkr 9% areficdzatHanmed @l dnldwabgituting/l-bromoac8idagd withr on
~ ic acid (16h): OH HO\\~~OH O O COOH . N.O (16h)
6-brompdpexandlowpnaiouns dAg Was Preparqdnt @R seEpat 151
6H 11- Oxa- 6- aza benzo[ a] fl uoren-5-one (15c) (500 ny,
2.13 mol) (Schene 2), silver carbonate (2.35 g, 4
q) Preparatibnaofdsempennblésul ar sieves (1.8 g), and 100 mi
toluene were conmbined in a 500 nL 3- neck flask |
e §lsingpbd nvathdd of Fxeammplemand subgivuting Throeersetic acidiithan
5 —bro%x% gé%eh?ﬁrﬁp{cgaggdﬁ lC%]’tnﬁgl?n g%t \Hgsepr%ecp 581%%51]}091’1& Q gi) 'U X

sphere,

r) Preparation of Compound 16f:

To a solution of compound 15¢ (0.755 mmol) in acetone (4 mL) was added
iodomethane (52 pL, 1.1 eq) and potassium carbonate (1.04 g, 10 eq). The resultant
mixture was heated at reflux for 15 h under nitrogen atmosphere. The reaction mixture
was poured into 20 mL of 1 N aqueous sodium hydroxide, stirred 0.5 h, and filtered. The
resultant solids were washed twice with 10 mL of water, then stirred for 1 hin 20 mL of 1
N aqueous hydrochloric acid. The resultant solids were vacuum filtered, washed twice
with 10 mL of water, twice with 10 mL of ether, and dried in vacuo to provide 165 mg

(78%) of compound 16f.

s) Preparation of Acetic acid 11-oxa-6-aza-benzo[a]fluoren-5-yl ester (16g):

To a solution of compound 15¢ (500 mg, 2.13 mmol) in pyridine (10 mL) was
added acetic anhydride (4 mL). The resultant mixture was heated at 100°C for 9 h, then

cooled slowly to room temperature overnight. The solvent was removed on the rotary

105



10

15

20

and 30 nmL of distillate were collected over 1 h. The
addi tion funnel was charged with 15
waeetsmoysn- a- D- gl ucuroni ¢ aci d net hyl ester (980D/USRN04/005737
1.1 eq) dissolved in 25 inL toluene, and this
sol uti on was added dropwi se over 0.5 h to the
evaparatbt and thg resehwet dibwas nxlmanefcbmtoﬁ{bmﬂ_e@@ylla@ﬁaﬁﬂ Hthgosgapigslayer

s GBS0 B SRS el S8 e

1 %&%O@d% VRS o6 de3DR ntersed, ield @H@Mﬁpomll Ss adfidte
sotve he filter acakeO%s vvashedée{hroe% tl!)mes W th 1((% mL of

powdelt hyl acetate. The 20 filtrate was concentrated to an
oil on the rotary evaporator. The oil was | oaded
directly on a colum of 30 g silica and purified by

t) Prépasitiontuf dr@l €xapiaya-behplrHiponen-3-y10xy)-f-D-glucuronic acid
di(tét)or onet hane: ethyl acetate to provide of the
i nternedi ate conpound 1-(11-Oxa-
6- aza- benzo[ a] f| uoren-5-yl oxy§?2, 3, 4-tri-O acetyl -R-D-g
| ucuronic acid nethyl estgr as§ a yhite powder. 106 WO

2005/ 009398 PCT/ US2004/ 00 st'er Hydrol ysis to
Provi de Conpound 16h:
1- (11- Oa- 6- aza- benzo[ a] f e | oxy)-2,3,4-tri-0Oa

cetyl - (3-D-gl ucuroni c acfd nBthyl %Oé}'ter (779 ng, 1.81
nmol ) was di ssolved in 30 rrL acetone, and 8 nmL of 1 N
aqueous sodi um hydr oxiee Taql | oned by 12 nL water were
added dropw se. gsultgnt 5 mxture was stirred
for 0.5 h, over w 5 - precipitate forned. The
reaction mxture was titrategdtQ pH5 with 1 N
aqueous hydrochl oric aci ¢_anf vachum filtered. The
resul tant solids were washed\wi tlY 30 nL of acetone and
dried in vacuo to give 28?1651? 0% of conpound 16h
as a white powder. u)

’ b fl 16 10
P’ep@a%\)/@’f Wmi }?ﬁfﬁ " te”neépal?gabeﬁggfgﬂl uolrjlogleng (()neI )(200

et &%@?%’%“bf%ﬂag@f%%%é%ge”d?ﬂ%? bl 2 FELRRD Eeb 2),

silver@sitb MRtk (RSHAS Sy N4Caipbena tnfoléculdsidges 108 Y )and Tb@ mL toluene
m xture was allowed to reflux overnight und

were gppisge in &é%gﬁh%rr@ck Rael equarred vigh %Q?anr%%rkd@l’( pgondenser,
and afl’ aﬁd]?lg}l fl?lﬂl%% Pl g&ﬁre(véasrq%%uggﬁ ddsl A %ﬂd@rrlﬂué%b%eatlilgsphere,

on refluxed overni ni trogen ‘
and 30&&1: bf distiltatx ME@CMRSteﬂwBEH hJ ﬂ“he a@dition furellwhé clpngasiugith

sodi um hydr oxi de, stirred and fi&,te{we}g.. }'ge
acetobogn BHMESIUS ATiA oA SHEECED Tnk £ B0 &t 2> mL
toluerﬁ@ &S % AT \kfﬁ%ﬁﬂ?& (afospvfls@ove? 0200 B the Odfukid RAUERUS

oric aci Ids were vacuum filtered,
mixtupes mﬁd reatidre@issiitelwaktheatetl abfefluatfer anothee @ ht, vheneslawlylwodldd to

nL vol unes of. et her. e solids.were dried..jn vacuo
roomtt%‘nﬁ‘?r@@“l%‘?%ﬁt(- g@%reﬁﬁtl’&%ﬂﬁ%ﬁ%‘mﬂﬁs %uﬁm%tef%a/to Temove
solid @ AN Bfe fi18d cile WALRARE 1RRe AneCARMAWIGNL BF ethyl acetate. The

filtrate was concentrated to an oil on the rotary evaporator. The oil was loaded directly

on a column of 30 g silica and purified by flash chromatography, eluting with 19:1
dichloromethane: ethyl acetate to provide of the intermediate compound 1-(11-Oxa-
6-aza-benzo[a]fluoren-5-yloxy)2,3,4-tri-O-acetyl-B-D-glucuronic acid methyl ester as a

white powder.
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Usi ng the nethod of Exanple m and substituting: 1)
2-bronoacetic acid with 3-brono-I|-propanol, and 2)
woanpmayads 15b wi t h conpound 15c, conpound 16j WRE$/US2004/005737

prepared. w) Preparation of Conpound 16k 25 Using the

nmet hod of Exanple mand substituting: 1) 2-bronpacetic
Ester HedibIyaistth Préville Gnmpbuivek@mol , and 2) conmpound 15b with

compound 15c, conpound 16k was prepared. xg

F’lQpamhmeaizad’fenzo[a]ﬂuorené -yloxy)-2,3,4-tri-O-acetyl-p-D-glucuronic acid

e ou P 900 SRR B AR 3

aqueoﬁ?éc{ﬁglﬂlﬂ ﬂy@xfoxﬁi'e %@6"\9511 BRI hoaephtRaldat® dfopwiid. TheGediltant

was added
mixtuf>-veysestir@d tfgrxd) éhyG‘ﬁer rvﬁnﬁyﬂupy eipa¢qiritate fopmeds, The feagon Hyrv

s ERL TG PRCRL b0 B B Dl gome

resultdd? 85 1idsal ¢re SRER Bwitl Be nileatidetne was dﬁ@cbi;e\dzctz@ t¢ gioE288 mg
tenperature and concentrated in 5 vacuo. The resulting

(50%)sdfl cothpowsd Hekeasmwhie POVER- with 1 N aqueous HO (60 nil)
and stirred for 30 min. The resulting suspension was
filtered and the solids were washed with water. The

u) 5,%Pimetwxfililtosat@avabensal¢liosimei @i Et OAc (2 x 50 nl).
The collected solids were added to the conbi ned Et QAc
e2t¥aihosy-GHR -0xee6eas-bEnzohy fluoring-p-one ) mei @ ooperol) was

BT A LA, TSRS o\t i 1.

u residue
eq) a1{d%'féé§1hﬁi darBRdtd (1o ¢ abugneTld mn&@x@ vmseallloﬂv&d o ref@zuum

Itered and dried to provide nd %g
ovemggabt Tuexgr @mqg@n atypesphete. 3giditipgpal 1@9%‘/ i 1dg ( ﬁﬁl eq) 3nd
acetorﬁe 4elﬁ£ Qe alddé@ %k%é'e YercfiSh FAkEl b%rﬁ@ﬂtzﬁﬁﬂeg Qitrogen. The

|ves actrvity in cultured macr ophages,
reactmhﬁirnguﬁb W@o@r@ﬁhto MamdcbfasN ayuemnd sadipurliyidiredde, @hlZ‘?(ﬂT@ 5h,

U TRREN: G N T INTR b SRR

RAMG@ITRY EQLdRX b b dﬁﬁﬁfﬁéte&vrw hed
1hln@oqﬁﬁ%%lgﬁaﬁi%géééﬁr?ﬁggl é]ll n Virag et al. CBr ] ase

twice Ritr }ﬁamhl of wal@9then 10B¢ Iith7Ebm volumes afrpfifioiLBg ;?011@978%
94(3) : 345 55 d
i S £ R PUBLORTEASe alBR R 1

10% f et aI bOVI ne serum Cells were used at 80% 20

conf | uence in 12- plates. Cells were pretreated
V) Prgpayptipn o fampe Jfratl ons (100 nM - 1 M of a

PRl e el LB 0 g b Shetis deidayia
3-bro%—1§b?ﬁio? 201 2§ RSmBh GRKEIEWitNBSmPSad 13, aapumd AR as

acti I on Péeroxynitrite was diluted i n phosphate
prepatndf f ered saline (PBS) (pH 11.0) and added to the

w) Preparation of Compound 16k

Using the method of Example m and substituting: 1) 2-bromoacetic acid with
6-bromo-1-hexanol, and 2) compound 15b with compound 15¢, compound 16k was

prepared.

x) Preparation of 9-Methyl-6H-11-0xa-6,10-diaza-benzo[a]fluoren-5-one (26a)
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cells in a bolus of 50 1. Cells were then incubated

for 20 mn. Peroxynitrite was 25 deconposed by
woneoslmaeioesn for 30 mn at pH 7.0, used as a CORCT@IS2004/005737

and failed to influence the paranmeter studied. After

the 20 mn incubation, the cells were spun, the nmedium

wad® a mlmf@dbmmbdumethy&ﬂompmbte (@sﬁﬁs@ éritfentniof) io BMF (15

L) R o3P R OO HATAF A 4o f S TR

boiP(4.88¢, 5 @ ﬁfalému I?ghmﬁ%t)w Fadtlolw@WitdtiradR 100FC R Ui Hofnd
car OI n assag bu?)'s 101m n at 37aCSf) PARP 130 activity .

inert mspim uf ]ee]‘reag:ldmwsmmledzo @odm jteraparaiitt BAROWESAITREA in

s RS SR Bl N MBSl g s
for 3(PRid. et eaaheg sﬁs%r%@oﬂ/\(vvﬁshﬁlté‘r@d el ﬂw@%&% Werﬁ%sﬁétﬂwﬁh water.
sol ubi li zed overni ght in 250 2% wv _SDS/0.1 N Na

The ageecd¥ Gltrath svas exfraateckwish Et@ac (%tsé@ me): el W&éct?@) S‘éldﬁ hre
added;’tgi%ﬁ? ?(?I?QO AER?E«? gxtr %,_. %&%@g&?@ |ﬁ3570flut 91' v%s Cfl??efd%vp % Yiium

|on

sulfaté,&_ﬁit@@;t&ﬂd@dnkterﬁ:%edjzﬁt\@fzm edford alcﬁgieaedldmm i The crude 1es1due
scintillation counter (Wallac, Gaithersburg

was recEtiflfigecs omoMANC ¥R Sveiaidhaar i hHREE ngled to piovide
compbll.nlldjf Jatd %’ffflo;%orh égllel'dc" ﬁﬁﬂﬁgent | g/Der i vatives

I can se- depen inhibit the
actlvatlon of PARP in the macrophage assay. 5 Table 3.

5.1.3 BRABLIS YERE G Rl MY PHPaQHE BRI R htives on PARP
ety By it pgBhies, g Sl %ﬂ%‘eﬁ fd i
PARP i nhi bition % PAR ound No. t 1M

at_ 300 nM. at 0 nM9a 70 5 7

A PeTgtye et aeelE afgga%ﬁgg&mdm%% s Bl o et
PARIsghd éé@(/erﬁ @efb%yﬂi@utell&ﬁlc@(f chBtoAtityhPds NEwhtisHg mehedsidescribed
in Vnag etal., Br. J. P]ZCII macol 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 uM) of a Tetracyclic Benzamide Derivative for 10 min. Peroxynitrite, a prototypical
oxidant which induces DNA single strand breakage, was used to induce PARP activation.
Peroxynitrite was diluted in phosphate buffered saline (PBS) (pH 11.0) and added to the
cells in a bolus of 50 ul. Cells were then incubated for 20 min. Peroxynitrite was
decomposed by incubation for 30 min at pH 7.0, used as a control, and failed to influence
the parameter studied. After the 20 min incubation, the cells were spun, the medium was
aspirated and the cells were resuspended in 0.5 mL assay buffer (56 mM HEPES pH 7.5,
28 mM KC1, 28 mM NaCI, 2 mM MgCl,, 0.01% w/v digitonin and 0.125 uM NAD" and
0.5 uCi/m1 *H-NAD™). Following an incubation in assay buffer, (10 min at 37°C), PARP
activity was measured as follows: 200 ul ice cold 50% w/v TCA was added and the
samples were incubated for 4 h at 4°C. Samples were then spun (10 min @ 10,000 g) and
pellets washed twice with ice cold 5% w/v TCA and solubilized overnight in 250 ul 2%
w/v SDS/0.1 N NaOH at 37°C. The contents of the tubes were added to 6.5 mL
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56,000 tines nmore potent than the reference conpound

3- apj.nobenzam de this goncentrgtion. These regylts
indicate that conpounds 9a,[ 11, 16a-16h and 26a, 10
illhustrative Tetragyclic Bgnzam d rivatives, arg
usétul for treating or preventing a Condifion. The

not tg be ling¢ed in scope bysthe

prgéent I nvention i5§
sp Pfic enbodi ment’$ discllosed in the exanpl es whi ch _

are i.ntended as ill
inag

stratians of a.few aspects of jhe
ftion ahd any éﬁ‘o 55 0

odiments that are functionally

equi val ent are vvitg;i n the sicope of
In

é&d, ntogre wt 615 this|invent QN

i7fi cati gns of t?]e i nventfion in
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bed6he appatrent to*those skilled inmthe arf and aP&

intended to| fall wthin the scope 4of t he appende%
cl @%As. A nlinber oflreferences hav¥ been cijted, t é

ERti.Esdisciosures of whi ch have been 1 ncor porated
NT If‘grﬁértﬁdi n their entirety. 20 110 WD 2005/ 009398

Pcf-lﬁe%%%eon%?l/ogg)rﬁzig‘l&on on purified PARP enzyme was subsequently determined

for selected Tetracyclic Benzamide Derivatives, and the potency was compared with that
of 3-aminobenzamide, a prototypical benchmark PARP inhibitor. The assay was
performed in 96 well ELISA plates according to instructions provided with a
commercially available PARP 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 p1 Strep-Diluent
(supplied with the kit). After incubation (1 h, room temperature), the plates were washed
four times with PBS. Appropriate dilutions of PARP inhibitors were combined with 2x
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What is clained is: 1. A conmpound of the Formula: Rl
OR Rz NR7 |I--1 RBRg XRB RIORg 5 (I) or a
woheosroagmsit i cal |y acceptable salt or hydrate tRer@stqo4/005737
wherein: R5 is -Cl-Clo al kyl, hal o-substituted-(Cl-C5
al kyl), HO-substituted-(Cl- C5 al l}_))*“
PARR-eoditaidy(d S5mM NADE d5q v astinylried }\VA and0 M ERES gHI&, 25

oy i o Sy YA 8 ETRRD S ERRBB v
a vohl#&d &f SENIC IEhe @ﬁctmn@%%ﬂﬁ%@ to Prot&ed-fof §) min alGiddm, temperature.

- CH( hal I
After 40NE$ShGaS %?RBS n(g%(rp%;b@%é hm%_lm@) e%e@?ed ‘q(g?( o, as:quﬂgy)él,gé’q el v

strept%ﬂgxﬁcqop%’gi)ré)ra%% ﬁc%lsg%é})l{e(s@?st@ Tlﬁ@%@&e&ﬁﬂiﬂned the

resultd Of ﬂi%ﬂi@e&i(qﬂla@e—byﬁﬁlm% ash;ey eFmogmaiw)e #redP ARP $nlebitor 16a
i nt eger rangi

exertq Spardiation pf 9ﬁ§é’ra&§éﬁy B%thIS@fSW% Fﬁ‘{h andothuwwahll and
: 15& d 3- b ide
e Al . L Ol ence cqmponad » pacbeneam
at thlslmineaﬁ:@ymhe)l“hem1 eall’es(mahterte@alnemnpd:mdﬁ 9agl 171684 6h and 26a
- l. het
o RS B b S S5 T e Pl
Condhfb}ﬁdr oxy, 20 -O(Cl-C5 alkyl), -C1-C10 al kyl,
o-substituted-(Cl1-C5 al kyl), -C2-Cl10 al kenyl
(B}e@escyunmmmhs no’ratpjme 111n11:q1e’1_;_1n scope by the specific embodiments

dlelO&% og S E bSt Lt & léy k%ﬁtl at%n??&g_' fe\xgglgcgé)%héx

inventi &Oaﬂ'lanv e1hHQi}nﬁpt< Nlri@@dl'ﬁlncﬁ&rally f‘@@valeﬂmé @)whm the scope of -
(OO0 -CONH, -CON(CL-C4 al kyl)

this igyentigy. Syndeecg gagomssmo@fw@ms af g 1nven@9n@1 edcgpﬂ%];%,qhose s%own

‘and dﬁ§ Ikl B&%{he‘?ﬁf‘ﬁ%b&te%gai ent1B tHosARReH %gthe@%‘a}é% rffended to

eroc C en-containing 7- to 10-nenbered
fall Wbﬂhﬁyt(hblscoﬁwfeh@ﬂmh@@dclam(sB- to 7 menber ed m)nocycl ic

Eet g\tngg?rgclr g)aferen isihave beer? cited, e en 1 eb 1cs:r}[losu1es of which have been

incorporated herein in their entirety.
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WD 2005/ 009398 PCT/ US2004/ 005737 -C3-C8 cycl oal kyl,
-aryl, -Nz1Z2, -(Cl-C5 al kyl ene)-Nz1Zz2,
warmsmosebsti tuted- (A -C5  al kyl), -N(Cl-C5 PCT/US2004/005737

al kyl)(C1-C5 al kyl), --(C1-C5 alkyl)-(3- to 7-nenbered
nonocyclic heterocycle), or -(Cl-C5 alkyl)-(7- to

What iQclppredas:ed bi cyclic heterocycle), -
(H2NC(O)) substituted aryl, -(H2ZNC(O)-substituted

rid ( 5 C(O)O(ClCSaIkyI)

L. A&%@ theﬁ}n(‘pﬁlllaC(NH) NH2, each of which is
unsubsti t uted or substit ut ed with one or nore of
-O-(C1-C5 alkyl), -Halo, B o-substituted-(Cl-C5
al kyl'), HOsubstltu ed- (C1-C5 al kyl),
am no- subst i t uPed- 4T 1), -hydroxy, -NO2, - NH2,
-CN, -NH(C1-C5 al K C5 al kyl) (C1-C5 al kyl),
-(ni trogen-cont ai R menpéred monocyclic

amne, -Cl 10 do alkyl, v/ enyl, -C2-do

al kynyl, -aryl, , subst ituted(Cl-C5

al kyl ), carboxy-substituted-(C =(al kyl'), -C(O OH,

-Cl-C5-al kylene-C(O O (C1-C5 3 or -Cl-C5

al kyl ene- OC( O) - (C1- C5 al kyl ) ; Rand Z1%and 72 are

i ndependently -H or -Cl1-Cl10 al kyl, which is

unsubstituted or si'hstit(ed with one, or nore of

-halo, -OH or -N(73)(Z4), where Z3 and. ZA,. are 15
or a phagiepentitaly layceptddlogalt-oChyateathksebf, whi ch is

unsubstituted or substituted with one or nore of
whereipyg| o, -hydroxy or -NH2; or N, Z3 and Z4 are taken

t ngg herclaukR! rﬁﬁl@suﬂsﬁfdtécpg@ln@s £R GHOLé‘ﬂlBstauteHQCrCs alkyl),
mber ed nonocycl i ¢ heterocycl e

carboxy-lsubstldlgedf(@ﬁ@’s a]kﬁfl)n@(@-) -GieCi0 E&Yﬁm@b@} éﬂ’l,bpég)l“ﬁ -do 7-
1 d
1nelnl?e6?fﬁglgngcy(sﬁ?¢ PFtSb"&P{bngn?@ 72%0 _—n%e%%;?gnhe 6%%0?%}%[615&016) or -

glycogggeocycl ic heterocycle), or a -(nitrogen 20 contai ni ng
- to 1 O-nenbered bicyclic hetero&{c@l e). 2. The

c&ﬁtﬁo@ﬁ@)nriﬂhe-%@ﬁ%e@( PER((CH2 Bt»abq:@%)éﬁﬂtﬂ)bf -O-, -
NH- f:%ﬁp@gﬁgﬁﬁg? i gnnﬁrﬁ{ %’ \5&%&5@1%2@% R R R ) NG

memBetddimbhOcyislic h%rc(cb/bl):), or —(C;-Cs alkyl)-(7- to IO-membered bicyclic

heterocycle) and n is an integer ranging from 0-5;

Ri; and Ry, are independently -hydrogen or -C;-Cy alkyl, or N, Ry, and Ry, are
taken together to form a ~(nitrogen-containing 3- to 7-membered monocyclic
heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle);

Ry, Ra, Rs, Ry, Ry, Rg, Ro and Ryp are independently -hydrogen, -halo, -hydroxy,
-0-(C;-Cs alkyl), -C;~Cyo alkyl, halo-substituted-(C;-Cs alkyl), -Co-Cyp alkenyl,
-C5-Cg-cycloalkyl, -aryl, -NH,, amino-substituted-(C;-Cs alkyl), -C(O)OH, -C(O)O(C;-Cs
alkyl), ~-OC(O)(C;-Cs alkyl), NO, or -A-B;

A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(0)0O-~,
-CONH-, -CON(C;-C4 alkyl)-, -NH-, -CH,-, -S- or -C(S)-;

B is -C;-Cyg alkyl, -C,-Cp alkenyl, -(nitrogen-containing 3- to 7-membered
monocyclic heterocycle), -(nitrogen-containing 7- to 10-membered bicyclic heterocycle),

~(3- to 7-membered monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle),
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or a pharmaceutically acceptable salt or hydrate
thereof, 112 WD 2005/009398 PCT/ US2004/ 005737
wohers@moysIs RS is -C -C o al kyl, hal o-substit ut ede{@%2008/005737
al kyl ), HO substituted-(Cl-C5 aI kyl ),
car boxy-substituted-(C1-C5 al k -C(O -C1-C10 al kyI
-C3-Cs cydpaligyly Faryl, (D2 4C1Co aﬁcylfrm n&nl apeREyRstifuied-(Cr-Cs

het
WoThet o ooy saPSHG-6f s, bR RODRS: By Phfrey
monoc?élid hetergé}@lef Gr @b, -@15 lﬁ}ﬁyl) -0 to BRmbsbel tdEyelY hlefere@cl,e)
C5 al kyl - to_7-nei nbered nonoc C|IC

(HzNﬂ@Brsyb%W@si aryy - (Ct Ce(ﬂk)yqu)bStlfFlledtRyrlﬁcfl ef
4
-C(O)%g@ X @ %ﬁéﬁ{lﬁ%}lyl cﬁlg@g{y@ eﬁﬁll of Which or)x(s}?ﬁstﬁﬁl@d or

substrtt@ecﬂ Qlt-h@le@h h&)dré of -GEI.CHZ@ a]Eklyl@y-lhalo halo- substltuted-(C 1-Cs alkyl),
hal o- substi tute al k

HO- sul@gm@gd& o alkiy ﬁ} ammgrsypstltutquﬂﬂﬂ Cs alkdl) -hydreny -NO,, -NH,

N

membetedBmoAodglic BERracyel SN 1 0-midrOSed bidydBditerocyclic amine, -Cy-

Cio a];krp%%,@a 'c%cél%&i oS Sk_i/@ll%;y'loggg%yl G Sstiguted(ci-Cs

a11<y1)ak£<asbxy sﬁ?sngté’d @élk@{‘é’lkyl baosmlqgfm) - COMk At TYOFO-(LQ-Cs

nbered nonoc et erocycl

alkyl)((micmfbg@ﬂdw@@( -t9-Gs alkﬂ):l@dnerrber ed bicyclic

% Iree. tepe % St o_‘il&%r _@ @8 raﬁ{ 1 %@g%ﬁnsﬁbsmuted or

, qnbﬂi’ﬁlﬁﬂaﬁ Kxﬂﬁ\_yﬁie&)* more 6B h@&) cyHl r@aNk'&J)( 7.4),a0hee 71 N}?dlZZare S

(C1- G5 _al kyl ene) NZ1Z2. .ami no- substi t ut ed- (d - 20
mdepgqlcﬂ@{ﬂ% -H ay € Qﬁl]éylkvhycb@_u@bgﬁk’&@ﬁ)or subscl@ie(:bglth one or more

of - haqé ¥§%§§2P&yﬁ§2’ ()g?ﬁ% a§ Z gl%qglg%ﬁqggﬁP%}scé %1‘?{95{0 {frogedl

contafréh €8-Ovyehmenbered (HANCY o) hesarbsteld) wi ed-(atry gc;n-contammg 7-to

bsti t yt.ed id - oH
10-mer %;g’{%ﬁ)ih?g t%"ﬁ%’ﬁlf‘?) oL &{%) @/‘Jp%‘eﬂg(t ?29? té@}ﬁl—'btwn %ach
(nitr o%%r}—%ﬁﬁhﬂgf% 4o 53' Hﬁ&hb& H& ﬁﬁlm@éych% gk ddydles thrWi-t(hit@Ben-or
contahwhgﬂsﬁqti@tmﬁmb@@d @@1&3‘5 qbn@yyqle) 25
HO substituted-(Cl-C5 al kyl), am no-substituted-(Cl-C5

2. Th% o&g ?’ g{e/:&a;%aac alll%lﬁlf;—?eptab qgtltroofl}!é_% 2 Oﬁl&?lﬁ){f% azlg_l,

whe1é1@X7rs-cnenber ed nonocyclic heterocycl e) 7-
10- menber ed bi cycl oheterocyclic am ne, -Cl1- ClO al kyl ,
C2-C10 C2-C10 al kynyl, -aryl, -benzyl,
3. AC%IHENé{dcﬁafj)tﬁ%E%@%‘#ﬁut ed(Cl- C5 alkyl),
car boxy-substi t ut ed-#,C1- CBral kyl ), -C(O) CH,
-Cl-C5-al kylene-C(O O (A 4C5 30 al kyl) or -C1-C5
al kyl ene- OC( O) %Al - E5.al k AN and

Rg

(Ib)

or a pharmaceutically acceptable salt or hydrate thereof,
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Z1 and Z2 are independently -H or -Cl1-C10 al kyl, which
is unsubstituted or substituted with one or nore of
wohedsmeo39OH or - N(Z3) (Z4), where Z3 and Z4 ar ePCT/US2004/005737
i ndependently, -H or -Cl1-C5 alkyl, which is
unsubstituted or substituted with one or nore of
whereithal 0, -hydroxy or -NH2; or N, Z3 and Z4 are taken

tagether to f a r0 9
BT S50 Al P R o] BRI -Cs el
carbofsnﬁl%ﬁﬁité n%@ﬁ@?&lﬁ?ly Qt@)) Q,fl @, alk§i, LCAYRAYE OOLGY-(3- 8977 -
ered bicyclic eterocycl e); or N Z1 and Z2
memb@reel mmmCh@g@cmeyclc)o -G(@Prfiato- 1Q-miembersd hieyshe Arisrasyclg) or -
| 7-menber ed nonocyclic heterocycle), or a
gycomg?ﬂtrogen- containing 7- to 10-menbered bicyclic

het, @Jilq C—)Gil(%) allg’i %rylAG(@')mLmsdamﬂ bheSG-0f, MtleeifrY I85-OHR2
U4 or a pharmaceutically

NH, cmc{:@pﬁa alked)gér to %meﬁgb@redt@on%ﬁ%heteromé?)e%*<Clt§35F@5’sk3f1% (7-

Cl-&4 al kyl; X -C(O
to 10-%@_6{6%_@%12?18 ef’c?cyF](e& o) ( ( CHS) | >C/ZH3) . I s - O-
- RARLIRGARY, [Ry) Rs, R9Q$d R0 MH—mdep&adenﬂ(}l—]@%ﬁigdm ajal(? eh}Ed?foxy,
einyYis _
0- (Cu&( AShbriber et Ry eRE U ok kel CorCo plieods
-Cs- C ?é’ll}ﬂk&llargl I‘}ﬁz,rﬁﬁHH@ 'él%gtlﬁlt&l(@él' € ﬁylbe@%MCL@b)@w] -Cs

F‘angi ng fromO
alkyl); ndependently -hydrogen or -Cl1- C9 alkyl, or N R, and

—O“((g%ﬁﬂ?%&sﬁ’ﬁ?a@t‘}é % I;ers_t?of gnﬂeﬁ‘oered monocycl i c

het gr.ooy.cLen) NT-W “NECMI IM}@Q@IN—PC.OHDHL(HDD gOC(OL-9-C(O)O-,
10- menber ed clic heterocycle Rl, R2, R3, R4, R7,

-CONRB, - @@NéﬁandCRéﬂ@y 1, NHnct€hbnd8net - Shy dr ogen - hal o,

T T T e S
monoc{elic @ty it kitrogerasatainindii2 to 10-membered blcychc heterocycl e),
-(3- tcgﬂl%?l}bselfg&legc{yeeﬁc &e@(ggg}% X lN)@QlQ)}nen;&eg:d I%%cg)c%‘@ocycle)
-C35-Cy g%%kyl =7, 7, NtO R iy 1de)-NZTR, amii 8 Btituted-(C1-Cs
alkyl), -N(C;-Cs alkyl)(C;-Cs alkyl), -—(C,-Cs alkyl)-(3- to 7-membered
monocyclic heterocycle), or «(C1-Cs alkyl)-(7- to 10-membered bicyclic heterocycle), -
(H,NC(O))-substituted aryl, -(H,NC(0))-substituted pyridyl, -C(O)OH,
-C(0)0~(C-Cs alkyl), -C(O)O-phenyl or -C(NH)NH,, each of which is unsubstituted or
substituted with one or more of -O-(C;-Cs alkyl), -halo, halo-substituted-(C;-Cs alkyl),
HO-substituted-(C;-Cs alkyl), amino-substituted~(C;-Cs alkyl), -hydroxy, -NO, -NHo,
-CN, -NH(C;-Cs alkyl), -N(C;-Cs alkyl)(Ci-Cs alkyl), -(nitrogen-containing 3~ to 7-
membered monocyclic heterocycle), 7- to 10-membered bicycloheterocyclic amine, -Cy-
Co alkyl, -C,-Cg alkenyl, ~-Co-Cyp alkynyl, -aryl, -benzyl,  -(H,NC(O))-substituted(C:-
Cs alkyl), carboxy-substituted-(C;-Cs alkyl), -C(O)OH, -C;-Cs-alkylene-C(0)O-(Ci-Cs
alkyl) or -C;-Cs alkylene-OC(0)-(C;-Cs alkyl); and

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

substituted with one or more of -halo, -OH or -N(Z3)(Zs4), 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-
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-CONH-, -CON(C1-C&4 alkyl)-, -NH, -CH2-, -S or
-C(S)-; 25 Bis -C1-C10 al kyl, -C2-C10 al kenyl,
WO 2mistoogayen- cont ai ning 3- to 7-nmenbered nDNOCYCTiUS2004/005737
heterocycle), -(nitrogen-containing 7- to 10-nmenbered
bi cyclic heterocycle), 114 WO 2005/009398 .
contaiRER/3J%2 Gon¢BiasFdmono¢yrlic heterooyelghet ednifprasarentaging 7- to

het erpcycl.e -(7-,t0 - ' | i
0-mRERLE B S AR e B B o o
(nitro gefn%n@niﬁklby tENMenibetePmordbyblic Betboti/dlel, etla (@itréien-
al kyl), -N(Cl-C5 al kyl) (C1-CS al kyl), -(C1-C5
containjrigy]-)to ( 8-menaberethbinpdicdteropyiebdycl i ¢ het erocycl e), or
-(C1-C5 alkyl)-(7- to 1 O-nenbered bicyclic
het er e (H2ZNC( O) ) - substituted aryl,
4. A6 Mﬁ%?é?;re)slﬁqosﬁllat uted pyridyl, -C(O OH,
-C(O O (C1-C5 al kyl), ®C(O Gphenyl or -C(NH) NH2, each
of which is unsubstitufed o subrg,tituted wi th one or
more of -O (Cl-C3alk QA
hal o- substituted-(C HO substitut ed- (Cl-C5
al kyl), am no-subst] 3k (C1L-45 al kyl ), -hydroxy,
“NOR2, -NH2, - CNey~ NFOET- ., -N(Cl-C5
alkyl)(d-C5 alkyl), -(nitrogen-¢gontaining 3- to 7 10

menber ed nonocyclic heRerocyg 2\ 7- to 10-nenbered
bi cycl ohet erocycli c amnmrps 10 al kyl, -C2-C10

al kenyl, -C2-C10 al kynyl, -¥§

-(H2ZNC(O) ) - substituted(Cl- ¢5—=lkyl),

car boxy-substi t ut ed- (Cl- C5al kyl\), -C(O) OH,

-Cl- C5-al kyl ene-C(O) O (C1- 65 alRyl) or -Cl-C5

al kyl ene-0OC(O) - (C1-C5 al kyh; and Z1 and 72 are

i ndependently -H or -Cl-CHPalkyl, which is

unsubstituted or_ _15 su séitutﬁjepl ith one or nore of
or a pharmageuticelly gecepigblesplt 2ANydRRENE o8 and 74 are
wherdiidependently, -H or -Cl1-C5 al kyl, which is

unsubstituted or substituted wth one or nore of

- fRglioO, Nby/ar®xy or -NH2; or N, Z3 and Z4 are taken

tggether to forma -(nitrogen- containing 3- to
7%%‘2@%&“&%&35’}’0! ic heterocycle) or a _
- G0isCoopn-con! Whag)-7-(COH)AOHIRIbEN A GO, -O-, -
heterocycle); or N, Z1 and Z2 are taken together to
NH-, t% rEE(NROR (2 @1r-d§8@: Ko heThing it O o NP raisedr gtlkyD)-C- to 7-
nonocycl i c..h ol 1% A8 n= i
R R e N s
heter§ORY bidIn & arl inEgphiangag drom 04| y accept abl e salt of

(SR SLoCleL D % LB L SN M e
takencfgégﬁ?émg i 4 -'tﬁih%%@@ébﬂai%g%— to FemBfbered monocyclic
heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle);

Ry, Ry, R, R4, Ry, Rs, Rg and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(C;-Cs alkyl), -C;-Cyp alkyl, halo-substituted—(Cl-Cs alkyl), -C,-Cp alkenyl,
-C5-Cg-cycloalkyl, -aryl, -NH,, amino-substituted-(C,-Cs alkyl), -C(O)OH, -C(O)O(C1-Cs
alkyl), -OC(0)(C,;-Cs alkyl), NO, or -A-B;

A is -SO5-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(0)O-,
-CONH-, -CON(C;-C; alkyl)-, -NH-, -CHz-, -S- or -C(S)-;

B is -C;-Cyo alkyl, -C,-Cy alkenyl, -(nitrogen-containing 3- to 7-membered

monocyclic heterocycle), -(nitrogen-containing 7- to 10-membered bicyclic heterocycle),
114



10

15

20

RBGLRA X2 A & (Ill) 5 or a pharmaceutically
acceptable salt or hydrate thereof, wherein: R5 is 0,
WwOl0wr0sIsR5 is -H or -Cl-C4 al kyl; X is -C(O PCTASkED4/005737

- CH(hal o) - (C(OH)((CH2) CH))-, -(C(OH)(aryl))-
- 0- 10 NH. S, . -CHNR R " or N(S(IY) , vvhereln Yis

-(3- toHﬂ;emHHHZL melﬁ(ﬁ&@l@ﬂl&ibﬂoyyqle)( 37- toolo;'membn@ébgqychc heterocycle),

|
RSN i bty At t RV RN AT R G e
alkyl)! angl NON{dQm Dk Cjin(cg ﬁﬁfi) Rl@:]acgamﬂgtwaadzemanyoered

hydr ogen or N, and R12 are

mono¢adkie meteoapeyciehror t-(C 65 ﬁ}tkéil) ((/niOt kool@émb@@ﬁtb&‘mff ip getgrocyele), -

R EILIBCY ! | AR SESSHB Bl g

-C(O)hﬁ(@t@g:m&l?) C(O}Im-gh@ﬁylﬁi @?(NHﬁ\IIQ- BZchafdemhlmsh&m'absmmngd or
are independently N o

substlarc@i with epe ariaate §f -Onlferr Qg@hyl) hélpohaloﬁg}‘a%‘% H(CrCs allﬁyl)

HO- Slhbg-léll?%(%?lt (ié"{ élﬁét%f %ngégﬁt%t@# lf("fl C&lk&) hgld][‘(oxl%/ lNOz, -NHay,
-CN, -NBGEC£31RY1paNKE]-Cs aBay)(C1-Es lel?],) (mtlogen-contalmng 3-10 7-

membg?;gfﬂrolylfoucg’ﬁ g L%%rggy‘é?g iUtoah@Wl)n)beﬁégg%)f:f)ﬂﬁ:ﬁe@cgph%mme%]~

Cio alk@%;&lo%%@o—@m Ehvny N%Fy@“ﬁnzlyi 0- (W(Q)&%ﬁs@}uted(cl-
sl <456y sulBtused (G- G RGO ORI G-llckengy (0)O-(CrCs

e Be BB St 7 (6 e

bizG Vi6h i7G ~REheERAYSHS)-HT nr25‘ '('(13a]kS/D whi dreiRhaggdtituted or
monocyclic heteroc -é;l e), -(7- to 10-nenbered bicyclic
substlhétcéwdbmb @) more33t-aalog ;ﬁéﬂ@al N%)(Z&amhlefe L\poalz, are

indepidgiiS T L RO en :QHRAUBR o Ltk B diGyifBne or more

of -ha®d klﬂldroiﬁor 1NH2? offBNZeaedlZ, mmmmceyiabgemhdm% ﬁrmngle(lnet)rqgeuf
(C1C5alk ((17 to 1 0-nenbe db|
contappang} dﬁ@ycqngt}lbere egel%c‘s}ic[es Gt &g %Fggen—conteumng 7-to

& c‘l’%egrlg 7] 88 7, a R geBfer to form a —
10- me@!{%?%)%%h%& H?; ) &O& phzearlly or - C( NH) NH2, each
(nitrogén-wditainings3- mmguinemlvttrad swnoeyclit hetexoy2ied Bt 60¢BY8gen-

PCT/ US2004/ 00 73gb |tuteq wi th one or nore of
contalnggg C1t0 ¢8-15PR 75e lcﬁ f:]rgf:%c Qubst i t ut ed- (Cl- C5

al kyl ),
5. The compound or the pharmaceutically acceptable salt of the compound of claim 4,

wherein X is-CH,- and Rs is -O-.
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HO substituted- (CLl-C5 al kyl), am no-substituted-(Cl-C5
al kyl ), -hydroxy, -NO2, -NH2, -CN, -NH(Cl-C5 al kyl),
woliBhogss al kyl ) (CL-C5 al kyl), -(nitrogen-cont aCmiUsSgn03405737
to 7- nenbered nonocyclic heterocycle), 7- to
10- nenber ed bi cycl oheterocyclic amne, -Cl1 5 C10
6. A @inkpound oOhe@bbmalakenyl , - C2-C10 al kynyl, -aryl,
-benzyl, -(H2NC(O)) - sgibsti kut ed(C1- C5 al kyl),
car boxy-substituted- (C1-C5|jal kyl), -C(O OH,
alkyl) or -Cl-C5

i ndependently -H o
unsubstituted or SNy Wi th one or nore of
-halo, -OH or -TN(Z3)( nd Z4 are 10
i ndependently, -H or - \ b,ch is
unsubstituted or substltuted with o or nore of
-hal o, -hydroxy or -NH2; or N, Z&~afd Z4 are taken
together to forma -(nitrd§en- containing 3- to
7- menber ed nonocyclic heterocycle) or a
oraphe{lﬁiak&ﬁﬁﬁlmy 6QRb@bIIsAY of hydate théeamber ed bi cyclic
het erocycle); or N, Z1 and Z2 are taken together to
wherefsrm a - (nitrogen-containing 3- to 7-1T enbered
noc Cghﬁn terocycle), or a -(nitrogen 15 containing
ered bicyclic heterocycle); each R7 is
IR@@@@H@B@J ¢, alklyl;- C1- C6 al kyl , - O (C1-C6 al kyl),

PPN Y317 '?E'%ﬁ@(f@ﬁ%eﬁﬁaﬂ AcPEparg- -0~ -

, which is

NH. Wel@h 3 yRrag8n. wikreikheiscompanmd o, a alenp(3- to 7-
L o AuR ] f QY9N wikreil e i .

erein “The conpound of claim 6 wherein
memb@ed modd cycli@het@rocyni@)o ane(GafC ey F6F-rion 1 8-meRbared bigyclgH

e el babesShasg b ¢85, 0, 2 Phamnaceutigal Ly
NI, PndR 1, b/ in¥6) 2888 P03 eP6 LAIS2OARYIDOONIR 1) and Ry are

taken together to form a -(nitrogen-containing 3- to 7-membered monocyclic

heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle);

one of G{-Gy is C-R7 and the remaining G;-G4 are independently N or C-R7;

Ry, Ry, R, and Ry are independently -hydrogen, -halo, -hydroxy, -0-(C;-Cs alkyl),
-C1-C) alkyl, halo-substituted-(C;-Cs alkyl), -C,-Ci alkenyl, -C3-Cg-cycloalkyl, -aryl, -
NH,, amino-substituted-(C;-Cs alkyl), -C(O)OH, -C(O)O(C;-Cs alkyl), -OC(O)(Ci-Cs
alkyl), NO; or -A-B;

A is -8O,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(O)O-,
-CONH-, -CON(C;-C4 alkyl)-, -NH-, -CH,-, -S- or -C(5)-;

B is -C;-Cy alkyl, -Co-Cyp alkenyl, ~(nitrogen-containing 3- to 7-membered
monécyclic heterocycle), -(nitrogen-containing 7- to 10-membered bicyclic heterocycle),
-(3- to 7-membered monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle),
-C3-Cg cycloalkyl, -aryl, -NZ,Z,, -(C,-Cs alkylene)-NZiZ,, amino-substituted-(C;-Cs
alkyl), -N(C;-Cs alkyl)(C;-Cs alkyl), -—(C1-Cs alkyl)-(3- to 7-membered
monocyclic heterocycle), or —(C;-Cs alkyl)-(7- to 10-membered bicyclic heterocycle), -
(H,NC(0))-substituted aryl, -(H,NC(0))-substituted pyridyl, -C(O)OH,

-C(0)0O~(C;-Cs alkyl), -C(O)O-phenyl or -C(NH)NHo, each of which is unsubstituted or
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Xis -C(O-, -CH2-, -CH(halo)-, -CHM)-,
- (C(OH) ((CH2) nCH3) ) -, (C(OH) (aryl))- -0-, -N(Z5)-,
WO3005/00039% NR11R12) - or - N(SQ2Y) -, wher ein Yi SPETHS2004/005737
NH2, -(Cl-C5 alkyl)-(3- to 7- msnber ed nonocyclic
het er ocycle), or -(Cl- al k 3; to 10-nenbered
sub stlmtcxywith onhet mooyfce(C 1a(ﬁda1kﬂ¥,| alg nhalwswélgséututcch(@n fgalkyl),

Ot GGy 4B, Rimber o hfondo B AT mbref o RE T

-CN, J‘Nqﬁ(l‘,rlac1 AIRY1Y,F-NQENCS @de‘é)(djll agalﬁyl)txpmﬁngaﬂb@mdmg 3-to 7-

nmonocyc het er ocycl e), nltrogfn contalnlng
membvsredtmonoowclm@h%@péﬂcl@b Eéy@l hoclnﬁ@béﬁeéé?wc etegryclig amne A

Cro aIESIR% Béf rﬂﬁft P% gﬁﬁ}ﬁ ar ] gnhgﬁﬁﬁ%&m éh%tl%tg&(cr

Cs alkylyabﬁbox;hylﬂfsamy@d-({glcmﬂlkﬂ& @K@)G)I)I, -C 1 A0s-al et - @(@)GX—YC; -Cs
hal o- subst i t ut ed- ( 3/ -C2-d o al kenyl,
alkyl).oc3Ce8s elfolaatRy(O) (Car@ﬂ alkyl ﬂpé

O PR 3,8 ) s GOy

substitutéP Mith ,one biHIOre of hlh-lGCNBH or -N€Z3)(Z£pwhe1=e@3(£(ﬁ)i -Z,4 are

1ndep@’%enéy,sﬁ or g\ICB a{lksyl %3\_'1 p%ﬁta/tea @s@%%&qdk\éﬁ% Pfle or mo1e

of -hald, nh&drgge@e san éf R APkt z} aezauéﬁrmgéﬂﬁeq to FRROLYGlittEen-

étero (nifrogen-containing 7- to 10-menbered
contailnuttgyl: :Itb §-thenbered ywingyyclic }(etﬁoctycle? one nﬁ@frwnmﬂntﬁe@deg i/cto

10- meﬁagt? cg@{; lg%}ietergcéscle&or ]8,(:1?9 ag)"%%;l are P%Fé oge&xﬁi‘& rm a—

(mtrrm&mﬂr@ﬁnﬂﬂohy k@ nen el &Pmoandintic Bbljﬁﬁick/ﬂblt eda GGihf-r@@Pn-
al kyl), “N(CL-C5 al kyl)(Cl-C5 alkyl), --(Cl-C5
Contalalllngff )tO(19-1T1Q11§b613¢1’éw@r¢éé?t‘290%‘ﬁocycI i ¢ heterocycle),

Ceh$ logjs ee%e%c%’énil&%%? nﬁ‘r{{ﬁl{ '8¢ alE#rl%y@ (lCC-CG alkyl),

-SozNIatdeC& ﬂk&vla su@@)’Nwt(éfdcmamym)yl - (0 CH,
-(O O (C1-C al kyl), C(O)Ophenyl or -C(NH)NH2, each

of which_i unsubstitufed ,or, substituted with one or
7. Thegpwpgpnd %‘f (e 5 gt % 1s hyggesn-

hal o- substituted-(Cl1-C5 al kyl), HO substituted-(Cl-C5
8. Th%lctswp))un@mc!lanﬁ@l%%tewmd;coCl G5 al kyl), -hydroxy,
, -NH(C1- G5 al kyl), -N(Cl-C5
aI kyI)(Cl aI kyl) {} itrogen-containing 3- to 7-
hﬁ@ﬁﬁ@ﬂé@ﬂﬂ%@l@@y@w@f% eio¥ycle), 7- to 1 0-menbered
bi cycl ohet er ocycl ic amne, -Cl- Cl10 al kyl, -C2-C10

10. Aa%w(l al.kynyl, -aryl, -benzyl,
%)) su stltuted(Cl C5a|ky|)
car boxy- subst i t ut edr{ C1- C5hal kyl ), - C(O) OH,

- C1- C5-al kyl eng-C( O al kyl) or -C1-C5

al kyl ene-CI:(O)R- % S yI); N8O Z1 and Z2 are
i ndependently - which is
unsubstituted or itutedwi th one or nore of

-hal o, -OH or =N(ZS ~Wpet enZ3 apd Z4 are

i ndependent | vy, y %;1 is
unsubstituted or substituted w one @y, nore of
-hal 0, -hydroxy or -NH2; X3 and /Z4 are taken

together to forma -(nitrogen-
av)
or a pharmaceutically acceptable salt or hydrate thereof,

wherein:

Rsis O, NHor S;
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containing 3- to 7-nmenbered nonocyclic heterocycle) or

a -(nitrogen-containing 7- to 118 WD 2005/ 009398
wOeCH5Wee4/ 005737 10- nenber ed bi cycli c het er BCymiSego#/005737

or N, Z1 and Z2 are taken together to forma -

(nitrogen-containing 3- to 7-nmenbered ionocyclic

hét Br-6¢QE| fQHz oCH(halpj, tCIE)-, <GRE)(CHYmTHs)o -

(conainatie Yoty S ORI S ONEI 0y Uiy a0t -

NH>, C?d(él\i‘%ﬁl 1—@%|7)-memgere§5%'déﬁarc@@t@b¢$%lé) (ﬁf—(Cl -Cs alkyl) (7- to
1) is -H -Cl-C5 alkyl, -(CH2)n
10-m@hbereq bjlelzqhq hﬁq:lypycle)(a@mzl) is-gngntegey mng@gﬁ@msgﬁ

%ﬁ%h%é?ﬁfd%}é o?lg% )hyfifﬂ(%%_%} Lo C@gﬂ‘&q légr KIEIL%H%)I%? are

taken't& to £k A iﬂtro ed- %ﬂhn@@@* to 7 G@ﬂhbéré‘dl-lﬁjoﬂio@dﬁd
(CH2) n Cl C5 al ky!&m} CH% )
hetemo@cijHa(—@lﬁrggerapcp@quymg Tt @0 em]mtpdal?l yelic. ylc}e),
I .
?9“&%9;1%&%%}% g b e l%ﬁﬁ%énﬂ PRl
RTERQR:eshdRNaeindependdadt ellim(ygﬁne)hale (Bd2Yxy, -O-(C1-Cs alkyl),
-C1-Cao z(lquslfflp)s%g%ﬂ_ﬂ@ L %69@ 10 a enlyi -Cgh- tg%gfacg{ﬁ%lyle)dryl -

NH,, 8%%&2%11 %d%@f%‘idl aI k cf{tté?(yﬁgd%% {%lflﬁi)xJC( C%(Cl _C;s

alkyl)aNQQIo)r,-A-BZ(O)(CT T2), aryl , 15 C(O)(CH2)r|

D00 G g (B0 e o

_cONTHY Q)(()ﬁlrlﬂf QQ@Q\( INH-0-(¥9- nerher @,)J@l cyclic
het er ocyc

phenyl CH2 ( 3-
7 errﬁeﬂadaﬁmh o@:y@?lq %kewét—@n@@gf@r@ptmmeg%) qn;lbel

moncﬁg?lby }be&}'g 1%{0?3)( %%Fla E@?ﬁl& iy g mél%égdo?ﬁéim%&hem cycle),
-(3- td g é%erﬂﬁéf&grgﬁ?fmﬂw tyekdogcl2f) - mﬁ@ﬂﬁﬁzﬂ‘?yﬁ lzlqmc(lﬁlﬁﬁywcle)
-Cs- Cﬁ@v@p@kylc rayl -Né(}@» rﬁ@@q?;kylenﬁh my»?mm‘dsgﬁi}(‘tt%‘h s
alleyl ﬁet er oc %‘@ CM%P(()&KI? E YEi r(@ gnW %sz ¢_me.mbered

mono]:@el[tehﬂnﬁfbeybldtjg a0 dietl e/ ¢y d:(])-@a)emb@ctjylwa(g-}@}emcy(c@),
R BP0
-cohsiel- @Qﬁﬁéyﬁz 2(:(0)0 ph%@?ﬂ\hlzt:(ﬁﬁﬂeﬁg heah b walthi i tiegEtituted or

ranging fromo 0; is an_integer rangin
substitntedmatht anekd mom 9f \@(@0@5/&@@@3@9@@@ ef@we@‘d%?é% alkyD),
HO-su%stltﬁeg-?EB%g ﬂiy?)f, alﬁf)r{o%b@tlﬁted-%% 1-Cs alkyl), -hydroxy, -NO,, -NH>,
-CN, -NH(C;-Cs alkyl), -N(C;-Cs alkyl)(C,-Cs alkyl), -(nitrogen-containing 3- to 7-
membered monocyclic heterocycle), 7- to 10-membered bicycloheterocyclic amine, -C;-
Cio alkyl, -C,-Cy alkenyl, -C,-Cyo alkynyl, -aryl, -benzyl, -(H,NC(0))-substituted(C;-
Cs alkyl), carboxy-substituted-(C;-Cs alkyl), -C(O)OH, -C;-Cs-alkylene-C(0)O-(C;-Cs
alkyl) or -C;-Cs alkylene-OC(O)-(C,-Cs alkyl);

7, and Z, are independently -H or -C;-Cp 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 Z, are taken together to form a —(nitrogen-

containing 3- to 7-membered monocyclic heterocycle) or a —(nitrogen-containing 7- to
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R2 RB CH2)PRlo %4 RO 7 R8 ( V) 5 or a
phar maceutically acceptable salt or hydrate thereof,

woRaersaoysIsR5 is 0, S, or NH Rl, R2, R3, R4, RBCTRB2004/005737

R8, and RO are independently -hydrogen, -halo,

-hydroxy, - NH2 NO2, or -A-B; 10 Ais -SO2-, -SO2NH,
10-meNH@Eed, biepdHCONtrocyel?);, or-N;(Zl,and @£ taken 10gEh€R to form a —
<m’ff0&§els<)°ntaﬂ5fcfgog (S mentpes d:e%wr’locyg; o8Vt 2 —(nitrogen-
contalflﬂl' t7r PYEHL n&%ﬂe?écf‘éleﬁclé'h&e‘?ocp féﬁnber ed monocyclic

rocycle) nitrogen-con ing 7- to 10-nenbered

bl c'c}chIRms F@bﬂﬂ@@%ﬂy gy, fl'%iﬁlk}ﬂ,@og(ggﬂﬁtﬂllﬂéﬁ -Bg@ocy alkyd),
-80 ﬁﬁ{@l %ﬁi or Q@)i\@%?%sgé&gﬁgg Eyl | Cg?y: ° “NZ1Z2,
(ﬁél-rsc;rP{ aC %@l @%%(C(I:\?n?c%@z‘)l?g@ft (@H})e—? (- 1%11bered

al k
mon@ﬂm;c et(e@cy@lc) HGhenbel/eth lﬂmmxbyxﬂdlmcywhp ér:@mble) ~(GH2)n-

ConCi Syt Foh et BB GE HEh f. coon

C _
e
CONR i (CE OB GG GtBstlky -t GO em L, -

g PTRIECr T *?@%@‘IW@ Ui Zaperhred manpelie,
heterat ¥J¢)) - (CH»)}I-(D@N:’S—IJ((SHi)g -(3-adl 7(1ﬁé1nﬁiﬁe@hi_0ﬁbgc_h(c:gmﬁ(&wyle)
(CH PN Fios GO 1 C g OB e b ANRA6 -G k)7 CHz)r
mnmr@m\e@dmmcryqlk\q)zh%@meml Byl Ak, Ww@ﬁi’ﬁd%‘}l -

bi cycl’ohet er ocycl i'c”am ne, ao alkyl
C(O)XC Ky QOHCK(ONCID ke 1YD- (Crﬁmﬂkyl) —Bé@)i@Hz)n -COO-(3- to 7-

memgér}_%%o %ﬁ;]é:t b?%{)gé% ?Cm Mﬁ:? ka%(b)l ngllembered bicyclic

h 68K
e L LR LS ﬁ@ - K mbarkdRccdlic.
1

heterpeyplQysEE O JBTFE‘«H}’Zl &N (e to hotaprevkrsed bigycliq or
hetelogg%%‘gélg&’éﬂ%)""ﬂhg&' ﬁ(@ﬁ%&@‘) 3“tt?e\|? 1?%%’(%1\,\}%& 6%23
heteraeytl4-GHOYCH,),-phenyl, -C(O)(CH,),-(7- to 10-membered bicyclic
heterocycle), ~-C(O)N((CHa),-phenyl),, -C(O)N((CHz)y-phenyl)((CHz)¢-3- to 7-membered
monocyclic heterocycle), -C(O)N((CHy),-phenyl)((CHb)q 7- to 10-membered bicyclic
heterocycle), ~-C(O)N((CHz),-(3- to 7-membered monocyclic heterocycle)s, -
C(O)N((CH2)n-7- to 10-membered bicyclic heterocycle),, or -SO,NH;;

each n is an integer ranging from 0 to 10; and

q is an integer ranging from 0 to 10.
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i ndependently, -H or -Cl1-C5 al kyl, which is
unsubstituted or substituted with one or nore of
wohedsmeozokydr oxy or -NH2; or N, Z3 and Z4 are Pakmis2004/005737
together to forma -(nitrogen 5 containing 3- to
7- menber ed nonocyclic heterocycle) or a
11. A-qdompoundefiFemmtlai ning 7- to 10-nenbered bicyclic
heterocycle); or N, g1 andkkZ2 are taken together to
forma - (nitrogen-cpntainjng 3- to 7-nmenbered
nmonocycl i c hekg K.a -(nitrogen- containing
7- to 10-1 nel nbeirg i c freterocycle); RIO is -H
-Cl-C5 al kyl, yri aryl, -(CH2)p (3- to
7-menbered 10 ey ocycle), -(CH2)n -(7-
to 10- menber ed? ie+€JH2).R{ CH2) Nn-
COO (C1-C5 al kyl), - i\ CO¥aryl, -(CH2)n-000H
- CONH- ( CH2) n- COCH, i COO (C1l-C5 al kyl),
- CONH- (CH2) n- aryl ¢ S _a kyl), -
CONHNH- ar y1 (CHQ) CONH2, H (C1-C5 al kyl),
-(CH2) n CONH—aryI - (rH2)h-TNA H-(CHQ)garyI -(CH2) n
CONH (CH2)q(3- to 7-,inedl bered nnnocycl ic 15
het er ocycl e), (C}Q)n CONH—(C%E?q (3- to 7-nenbered
nonocycl i c heterocycle), «V}CH2)n-CONH ( CH2) g- CONH2
-(CH2) n CONH- (CH2) g- CONH- (C1-C5 al kyl), -(CH2)ri
CONH- (CH2) gCON(C1-C5 al kyl)2, -C(O (CH2)n-(C1-GC5
i dfate%@eefm) n- COOH,
Orapﬁ%%ﬁwa&@w@% lgka%soghl (O (CH2)ri COO-(3- to
7annnmered nonocyclic heterocycle) -C(O(CH2)ri
10- menbered bicyclic 20 heterocycle),
@(5 t’cPa‘jlr?‘Bhenw -C(O (CH2) n- (3- to 7- menber ed
mchz\{chz &, R} 6R7e RQCAI F&) are irfderidehi?) hydhasey) -halo, -hydroxy, -
- to 10-1nel nbered bicyclic
NHZN@&)@OAYBJ e) C(O)O(CHZ)rl phenyl, -C(O QU CH)ri (3-

Lo f SR InRRI b sybeBionyoLel. RaN G-
-CONB{ é)@(%NY%_g) glkgﬁ( QINN( - -CHiRy) r-5- p?@(gb )2, c

e o1 T e Dy s Ao EROY O Aoy e eEs
monoZ&I%qu%e? @T@?e r(ﬁ@rogé&bféﬂthlﬁmghﬁ &1 0sYGhR)ed bicyclic heterocycle)

nmenber ed nonocyclic

-(3- tdnémnb:qre,d m))ﬁocych@@@)em(cyqlpm-ﬁ 1o 1@-@1611@2%@1@@@@ heterocycle),
-} s gk, MR IOV il G iR N 7o, S Bl C
alkylf r om 0 MC§CS\M1¢3AU)(@1 be lamgl)ouoer-os hmyl)qwmemmemi H;
30 IS aninte ing fromO to

monozm@&/ i0esaslOoT-(E260 400873 10 1027 el@@é‘%&i@&%@ Tﬁfef?cﬁ/éle)»
HgNE?(Bﬂysugstﬁlteggryl,Rz -(H,NC(0))-substituted pyridyl, -C(O)OH,
-C(0)0-(C;-Cs alkyl), -C(0)O-phenyl or -C(NH)NH,, each of which is unsubstituted or
substituted with one or more of -O~(C;-Cs alkyl), -halo, halo-substituted-(C;-Cs alkyl),
HO-substituted-(C-Cs alkyl), amino-substituted-(C;-Cs alkyl), -hydroxy, -NO,, -NHa,
-CN, -NH(C-Cs alkyl), -N(C;-Cs alkyl)(C;-Cs alkyl), ~(nitrogen-containing 3- to 7-
membered monocyclic heterocycle), 7- to 10-membered bicycloheterocyclic amine, -C;-
Cio alkyl, -C»-Cp alkenyl, -C,-Cyo alkynyl, -aryl, -benzyl, -(H,NC(0))-substituted(C;-
Cs alkyl), carboxy-substituted-(C;-Cs alkyl), -C(O)OH, -C;-Cs-alkylene-C(O)O-(Cy-Cs
alkyl) or -C;-Cs alkylene-OC(0)-(C;-Cs alkyl); and
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RBRo %4 R 87 R (VI) 5 or a pharmaceutically
acceptable salt or hydrate thereof, wherein: R5 is 0,
we20mroon R, R2, R3, R4, R6, R7, R8, and RO aCE/US2004/005737
i ndependent |y -hydrogen, -halo, -hydroxy, - NH2 NO2,
or -A-B; 10 Ais -SX2-, -SG2NH, -NHCO-, -NHCONH-,
- Br and TOxre inde@r@ently -KEOyQ-Cio allcclnml,chim@@ﬂmd or
alkyl)-, -NH, - =, o Ofh. = -,
substﬂgﬁqﬁngth 0@01@166&%@}9,' O%I t)]h rl\{(z%gh Wgerte aZS|3 r%n%lg gr to
1ndepe¥1d@i‘?ff93 e ed -clrenakyt |W}ﬁcﬂ7ﬁtuﬁ§1ﬂﬁﬂﬁit&i) or substituted with one or more
(ni tfogen-contai ning 7- to 10-nembered bicyclic

of -halve thadomycireNHy; o8, Z4 and Zserisken tegtisd oylorna —(nitrogen-

contalﬂlélggr g%i gllﬂee Ber: %gmpegqyéég %%gggg%lgg?Pd 9(%1?[1)‘/(1 g’%n-_cNE aglé{lg 7- to
10—1nen{‘t§¥ed)cﬁcﬁill\}lé)éll|eﬂé(§9ycmz| AN, Znind 0, artakért mgetdiel( 10l fofh a —

(Cl-C5_al kyl)
(nitrogginkgpinjairligg 3t 77111@@1?@ aon%ﬁl&:%mpeyq%@e er %Cg&r%gen-

d bi |
contalﬁlé)lgg?(’g% ycllr?e)nhyeh'g %W% geg IE‘: S‘t edl ;%/;I iC
- RIZNCHON) Sy bist/l, t (@0, -0 F(@Iz)n argl, QD) (3 to 7-membered

monogcl ﬁiap@rp%ggina' e o eobs Sneletebt el (8

coof i RSB I DT O oot

CONR(KH))5 C(a@}(ﬂb-@swﬂsﬂ) t-GOéﬂi (@h)@l}éu AOYHINEh ((arox gikyl), -

CON%%Q%W( cﬁ@@n Eﬁiﬂzy Wﬁn@k@ﬁ@&ﬁ?&% rﬁc% “GQNE-aryl, -

(CHRThernqe: 5 heosnpayEahe)3- té- 7-1h6m11:9reﬁ&1i63ﬁbedjlc
blcyclohetero ic anine, -CI'- CLO alkyl, - ?e)
C

heterogly®len y(CH»)LL Ib((éHk)ﬂ-rﬁ% to 7-@p@|bered Wychc heterocy

B PN 1 S SR .
CONH?EHQ% =@OKYC @G?al%&@(%—lﬁ((?)éé?@n—(?h-Iggla]kyb), -G§CD}(CH2)n—aryl, -
C(O)FBF 00 SOBISH o OGH 2 A S BRI Lt 3
membegdﬁ%l?o Sy hetefé!@&(?@) IS @(@H&Ud@%?—cbqro-rﬁéﬁ%ﬂeﬂ uisdlic

one-“or nore N(Z3) (Z4), where Z3
hetercﬁydel%@)éCPﬁz)ﬂdﬁpﬂﬂd E@(@XCHQH@H to- 7anewemdmy¢noomi% h

hetelocyclensaPS)(bhu)t nyl -8?8) bhlzi)tn_e(q to 1t @B chﬁc
heterocycle), ~-C(O)O(CH,),-phenyl, -C(O)O(CHa)p-(3- to 7-membered monocyclic
heterocycle), -C(O)(CHy)y-phenyl, -C(O)(CHa),-(7- to 10-membered bicyclic
heterocycle), -C(O)N((CHy)y-phenyl),, -C(O)N((CH,)p-phenyl)((CHz)q-3- to 7-membered
m;)nocyclic heterocycle), -C(O)N((CHy)y-phenyl)((CHz)q 7- to 10-membered bicyclic
heterocycle), -C(O)N((CHz)x-(3- to 7-membered monocyclic heterocycle),, -
C(O)N((CH,),-7- to 10-membered bicyclic heterocycle),, or -SO2NHy;

each n is an integer ranging from 0 to 10;

p is an integer ranging from O to 5, with p being other than 0 when Ry is —F; and

q is an integer ranging from 0 to 10.
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of -halo, -hydroxy or -NH2; or N, Z3 and Z4 are taken
together to forma -(nitrogen 5 containing 3- to
w@-20m0e9ed nonocycli ¢ heterocycle) or a PCT/US2004/005737
-(nitrogen-containing 7- to 10-nenbered bicyclic
heterocycle); or N, Zi and Z2 are taken together to
12. Afcommoand of thietfioagela- cont ai ning 3- to 7- nenber ed
monocyclic heterocyclg), orga -(nitrogen- containing
7- to 10-nmenbered bicyclic heterocycle); Riois -H,
- C1- G5 al kyl, -HCH2)n aryl, -(CH2)n (3- to
7-menbered 10 nong ¥ het emscycle), -(CH2)n -(7-
to 10- menbered bicy : (CH2)n-
COO (C1- G5 al kyl
C(]\IH-(CHZ)n CRO
- CONHNH- ( Q) - C5 /al kyI), -

- CONH- (CH2) "ar yl-,

CONHNH- aryl , - ( CH2) n- CONH, R)

al kyl), -(CH2)ri CONH-Raryts \

aryl -(CH )n CONJ T-(CH2)g- (S -

15 heterocycle), -(CH2)n-CONH(G&H2)g-(3- to 7-nmenbered

nmonocyclic heterocycle), r;(CH2) N CONH (CH2) g CONH2

- (CH2) n- CONH- ( CH2) gCONH- (Ci - C5 al Ryl), -(CH2)ri

CONH- (CH2) g- CON(C1- C5 al k(wp2, -C(O (CH2)n-(C1-C5

al kyl), -C(O(CH2)n aryl, - C(O(CH2)ri COCH,

-C(O (CH2)n COO (C1-Chal kyl), C(O)(CH2)n COO (3- to
ora pwga%ﬁg ag@:ﬁgﬁ}é‘%alt%r B‘?&%feotﬁ&%b -C(O (CH2)n

mbered bicyclic 20 heterocycle)
whereif( O)(CH2)r| phenyl, -C(O(CH2)ri (3- to 7-nenbered
mnaocy.c heter ocycl e), -CO(CHR)ri phenyl,
-Eey ¥ 1V”(? to 10-nembered bicyclic
h%eﬂ Ry%em RORE) 480G indlepetidently BydrdgeHRhto, -Hydroxy, -

nber ed nonocyclic heterocycle),
NH°NQé®)f(€I-E)n phenyl, -C(O (CH2) -(7- to 10-menbered

6 II%IPG'O—%? t1\(ﬁl[lu—i'ny ( Cl—lby)gé (%;Izrrecr?‘gg?%béé ~CO)0-,
-CON}DHQC@NK@QCDEI‘!{?DQGNH GﬁHr,ngﬁNC((S)‘l?-) n- phenyl) ((CH2) g

-a t@?ﬂ% %@L@e{ﬁln 'l(o%elr 83)& Hg{gnééﬁr%g?%%%%oc 9 ?2 to 7-membered
monolafcghec }%:P%f&ﬁ% ez Illtlgéé?) N(r{tgh%)gw fo 1@%&1@0&&1‘&@9@@ heterocycle),

cyc or -SO2NH2; each n is an
-(3- td ﬁhﬁgﬂberechmgnwg/cﬁc hﬂhe@cvdele(7 s 40- rr@mtgerq}bmml@d‘@femcycle)

TR LR R e ———
alkyDR2 NH RRj&|-Us 1), -84 alkyl), -—(C;-Cs alkyl)-(3- to 7-membered
monocyclic heterocycle), or ~(Ci-Cs alkyl)-(7- to 10-membered bicyclic heterocycle), -
(HzNC(O))-sﬁbstituted aryl, -(H,NC(0O))-substituted pyridyl, ~-C(O)OH,
-C(0)0-(C;-Cs alkyl), -C(0)O-phenyl or -C(NH)NH,, each of which is unsubstituted or
substituted with one or more of -O-(C1-Cs alkyl), -halo, halo-substituted-(C;-Cs alkyl),
HO-substituted-(C;-Cs alkyl), amino-substituted-(C,-Cs alkyl), -hydroxy, -NO,, -NHa,
~CN, -NH(C;-Cs alkyl), -N(C;-Cs alkyl)(C;-Cs alkyl), -(nitrogen-containing 3- to 7-
membered monocyclic heterocycle), 7- to 10-membered bicycloheterocyclic amine, -Ci-
Cio alkyl, -C»-Cyo alkenyl, -C,-Cyo alkynyl, -aryl, -benzyl, -(H,NC(0))-substituted(C1-
Cs alkyl), carboxy-substituted-(C;-Cs alkyl), -C(O)OH, -C;-Cs-alkylene-C(0)O-(C1-Cs
alkyl) or -C1-Cs alkylene-OC(O)-(C;-Cs alkyl);

122



10

15

20

G-~GL C3-& (VIl) 5 or a pharmaceutically
acceptable salt or hydrate thereof, wherein R5 is O,
WOl asr008898 X i s -C(O)-, -CH2-, -CH(hal 0)-, - CH(@ElrAIS2004/005737

-(goH) ((CH),,,CH3))-, - (AOH(aryl))-, -0-,
-N(Z5)-, -S, CH( NR11R12) - or -N(SQ2Y)-, wherein Y is
- Drfand zpam&mepemctenﬂy:sHam k§1-Caq Bkylt whithrenesapgiifuted or

sSSP Eb 95N o B VAR R i 7,

1ndepérﬁ1@ﬂt'1yn gufdro 2= ik éﬁ‘fé dﬁ%@bsﬁhﬂed sorpsidedtwith one or more
hydr'ogen or & , or N, R11 and Rl12 are

of —hatoaideyrdmngm Néh oloN f%rfm +E(rﬁ fakien érasthen iy BImi dg NELoseR
contamtnggﬁ]?%z éﬂen& ll%ﬁ((:é/c]}c %:t%{o %Xl%ﬁ% (g]_gtl' en-coptammg 7-to

10-méﬁ%e@é@wy‘dlfé)hetel&}@&9 &N, G404 7, 3réaReh mgdthbh‘e) form a—
remai ning Gl-&4 are independent]y N or

R2,
(nitroga-camitiniRg 3afe’ eaisesidaaresy cinheiFgEHe), Ohéreﬂtfogen

contap Gl TR v PR AT eI - 2 g o ol kenyl
- 35 18845 yC|-Cabkyl, ; (CI@)MCN (OHHZ,, -aryl, ~(CHp),-(3-to 7 -membered

1nono<gync1]<1;&1)e’f’elrjc?cﬁegt(%%)é:5%7 Lo 9(96/1111}6)/ nﬁq@ qggyc)hﬁ( hgter%{oksx g&Hgs
coo185k; goRHgzcORy S Bt B0 -

CONHCHe,S)0-B11Gs allGl), e@@I\HHG}Hz)n aca, @%NHNH;(@ -Cs alkyl)

coNpRPLLLEITTSOPL IR I3 L ONFATETRCLESh) TPAERICL Gy,

((*Hq\bJ(QjNhL(@metﬁw C(quer).cnm(i(*m\g-ﬂ. tETDembaretonaoyedlicc
heteroc cIe Nz}g fo 10- nenber ed bi cyclic¢c
heterdegtley, ot@ﬁd)e‘?o (CB)(€8- toymsmbried, mQr}ﬂCWhC hqtgrogyrle), -

()R A AR N OB PO BEL ol -l
OO i o 6 )
CONESODF, LMD b 5-aeh © Bty Ry 6T
1ne1n&?%@9yc%% %?t@fo%%l @g%'(c Cf)QMQ) th-19uRSinbbel ®ebyclic

kyl), - 6(O) O phenyl
heteramyctef(- wmﬁﬂa)nqﬁ?@hylof—cﬁﬂi)(ﬁﬁz)ﬁ@ utesTrystibersdanongeyclic

T R A L B Y

heterddPcRY! b@(@{) )n(ﬁlen @%%)‘ﬂ(sz)n (3- to 7 membered monocyclic

ai'ni no- substi t uted al '\%
heterachbl), -CAONCH: NG ICS CHPNFI R N L BSmRE I e s
hete1ocyclyep C(Of]\rﬂ (éﬁ?}% %ﬂeﬁﬁﬂf %(@)ﬁ@(éﬁo)n ﬁlezxyl)((CHz)q 3- to 7-membered
monocyclic heterocycle), -C(O)N((CHz)p-phenyl)((CHz)q 7- to 10- membered bicyclic
heterocycle), -C(O)N((CHz),-(3- to 7-membered monocyclic heterocycle),, -
C(O)N((CH,),-7- to 10-membered bicyclic heterocycle)s, or -SO2NHy;

each n is an integer ranging from 0 to 10; and

q is an integer ranging from 0 to 10.
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menber ed nonocyclic heterocycle), 7- to 10-nmember ed

b

i cycl oheterocyclic amne, -Cl- ClO alkyl, -C2-CIO

wablbwsrgd3es - C2- Cl O al kynyl , -aryl, -benzyl, PCT/US2004/005737
-(H2ZNC(O) ) - substituted(Cl- C5 al kyl),

c

ar boxy-substituted-(Cl-C5 al kyl), -C(O CH

13. A coinpicmdlok YHedtvem@aO) O (Cl - C5 10 al kyl) or -Cl-C5
al kyl ene-0OC(O -(Cl-C5 al kyl);rZ1 and Z2 are

i
u
i
u
t
7.

h
f

ndependently -H or -
nsubstituted org substy
hal o, -OH or - N(Z3

yl, which is
Wi th one or nore of
B and Z4 are

ndependently, -H o , Which is
nsubstituted or su one or nore of
hal o, -hydroxy gr -\ 27 or 1 and Z4 are taken
ogether to forma ﬁ rogen \15 cortaining 3- to
menber ed nnnocycllc &terocytle) for a
-(nitrogen-containing 7- to O=+enber ed bicyclic
eterocycle); or N, Z1 and are tgyken together to

orma - (nitrogen-containing\ 3- togS- nenbered

monocyclic heterocycle), or ax-(ni4#rogen- containing

7
I

- to 1 O-nmenbered bicyclic hg?ergéycle) each R7 is
ndependently -H, -Cl1- CBGQ}FY -0 (C1l-C6 al kyl),
S-(Cl-C6 al kyl), 20 -SQO2N ClCGaIkyI) or

C(ONH (C-C6 alkyl); Zz5is -H -Cl1-C5 al kyl, -(CH2)

orapﬁ%ﬁ%@%&fHﬁ§ﬁé%%¥%Ey%ﬁ ey, &?5ﬁ§?ff9 A nfgbigegenbered

Whelg;hcycl ic heterocycle), -(CH2)n CCD(CI C5 al kyl),

CH2) -COO-aryl, -(CH2)nCOOH, -CONH (CH2)nCOOH, -

C(Br‘slHSQCFﬂJ)OT—fGOO(Cl C5 al kyl), -CONH(CH2) -aryl,

PN i Sy, (RO DM REER)- ~CON2,

(C(OHMD CCUHN@*J?)%{ YCEI(NR GRiZ)- OIGN@BDﬁY}QWérem Y és -OH, -

o

NHa, -

nenbered nonaocyclic hetero

ﬁlémf@vmzmawae@an@wﬁ%%f E%O%aeacw% Cs alkyl)-(7- to

1 O-maﬁz:%? B}C/l%\lﬁa lzeten of v G642 lﬁ?ﬂ@% om 0- 5

H (O - C5a|k

COVIiHax(CRi2) age E@‘G{)@ﬂe@y diyklydgen or -Cx- @) @Mpﬁ wld Ry, are

kT es L s s SRR SR .

hetech&%? '"EHQJ—G( ﬂ?ﬁg&@@é’rﬁhlhﬁighﬁttﬁ 1 0Gyéhiered bicyYdKatpeycle);

memmber ed bicyclic heterocycle

- Qhep @@4 is shRngnd the cprayipimgy:-Cy are 1?%‘31’?11%%&% 8yC-R;

f’%&%&bgn@ ShRAEYEh ety 08)2)% laio, PR )é%ye,r-gc(cl gl

S 03 Oanaas Pt ey, t'63'E8m§““?dM -
nonocycl 1 C
NH, Rt SR (G oS Oany O OB gyt ek LIGONG-Cs

allyl)t
t

(go d bicyclic heterocycle),
%{%E % )nphenyl )2, -C(ON((CH2)n phenyleg qOB-
QkﬁyﬁﬁnbeS@dﬂHﬂerﬁyDJFNHﬁKHéHQGQGFQQa-OC -, -C(0)O-,

cogf QPN ET R TRE RN CRL LS or L, O member ed

B is -C1-Ci alkyl, -C,-Co alkenyl, -(nitrogen-containing 3- to 7-membered

monocyclic heterocycle), -(nitrogen-containing 7- to 10-membered bicyclic heterocycle),

~(3-to

7-membered monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle),

-C;-Cs cycloalkyl, -aryl, -NZ,Z,, ~(C1-Cs alkylene)-NZ;Z,, amino-substituted-(C1-Cs

alkyl),

-N(C;-Cs alkyl)(C;-Cs alkyl), —(C1-Cs alkyl)~(3- to 7-membered
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30

het erocycle), -C(ON(CH2) -(3- to 7-nmenbered
nmonocyclic heterocycle)2, 5 C(ON(CH2)n 7- to

waQersmyms ed bicyclic heterocycle)2, or - SO2NHRCT/US20/005737

nis an integer ranging fromO to 10; and g is an
integer ranging fromO to 10. 14. The conpound or the
mono@jutic heeeneyiey o y(GeCeptikubi(é- todidtmonberkd biyapoheterosycle), -

a1NG RSBt ET cal 1 GSCiO N B g pEHE RETEANE 0

-C(0)® l\ﬁcql@g mg;ﬁ,-qmﬁe 1or t(Eﬂ{)NEZREach%TW}ﬁcH‘ES wmeebsGutédsor

e conpoun phar maceuti cal |

substintesbwithbheosabre off-Or(a-Corpduntelesh 9éq>-ailbﬁt1‘11ée<Y -(Gines %lukﬁl)

h
I e R
-CN, MNH@mmoird),oN(cl-ak mkgzs((\z\{neg akm) R@llttﬁgméy(gﬁmmngS th7-

COﬁpOSItIOﬂ conprisin an e ectl of
membepmBoNREsOHC BAPRIABNT | aOTpemEiEs BiABRL eyl amine, -Cr-
dr 0 f a and -
co aRYSLeLE S CORUREE 54 2B, o) gy
Cs alk@g[rmsmty-mbsﬁmmwa@m@myl) eC(@ﬂHv€1ﬁ(Eﬁallhylem¢-C(®)9 ~(C1-Cs

compound._or pharpaceut|c 20 acceptable salt or

alkyl)m;ggapeagy @Elﬁ@%@d&h ailfylﬁl aim3 and a
an'éH@QeHrte'lﬁ eﬂdé’?‘l@l&eﬁt(ﬁ'bb? f](‘félkﬁ' Qi@ is igfibeti®tedZ?. A
co

osition conprising an effective anount of the
substinnethwithdnepr moar siabelos 1QHIok yN(Zay@elp raisreaZ sadt Zagire

oS00 £ AR LR Pl g i pormor

of-ha?o'l ~hrSANPONH ), GANCZIRd 3] 2 takienebdeBied ity Eoranmufitraden-
t Re conmpound ofr phar maceuti cal | accept abl e salt, or
containjrgy atte 7ahemhered m@mcéﬁte@%’d%) er &n@nt&‘)gen‘comalmng 7-10

o BRSSO e A By Pl i
(nitroSEHYEitgihing 320 efnh@tbdraemantyitic bétetdogclenwp etHidtrogen-

pharmaceutical ly accept abl e |t or hydrate of the
Conta@@?ﬂﬂ}l}ﬂdod'flel@b%quprcm o ﬁ%maceutl cal ly acceptable

< géﬂﬁ is9hde :@gﬁ%&h fH23Cl -&, ARYIDASI(LI-eN H08MPLI-SC A alkyl),

ive a t he conpound or pharnaceut | cally
-Soarﬂ{e@e@mlkﬂbm S4DINIBH(Chryddrediey®); of t he conpound of claim

L8302 P IESSYEEERLLN, REBPL AN SCiERE F fleppe

mono@f@iHet@bcychs, SoppRUM t@ﬂOﬂﬂ@ﬁE@é@bﬁhyaﬁi lhe]emcycle) -(CHy),-
COO-(C-Cs alkyl), ~(CHy),-COO-aryl, -(CHy),-COOH, -CONH-(CH,),-COOH, -
CONH-(CH,),-COO-(C;-Cs alkyl), -CONH-(CHz)n-aryl, -CONHNH-(C,-Cs alkyl), -
CONHNH-aryl, ~(CHa)s-CONH, ~(CH,),-CONH~(C;-Cs alkyl), ~(CHz),-CONH-aryl, -
(CH,),-CONH-(CHp)g-aryl, -(CHz2),-CONH-(CHz)q-(3- to 7-membered monocyclic
heterocycle), -(CHz)p-CONH-(CH,)q-(3- to 7-membered monocyclic heterocycle), -
(CH3)p-CONH-(CH2),-CONH, ~(CHz),-CONH-(CH2)-CONH-(C;-Cs alkyl), -(CHo)n-
CONH-(CHy)4-CON(C;-Cs alkyl),, -C(O)(CH2)a~(C1-Cs alkyl), -C(O)(CHp)y-aryl, -
C(O)(CHy),-COOH, -C(0)(CH,),-COO-(C1-Csalkyl), -C(O)(CHz)»-COO-(3- to 7-
membered monocyclic heterocycle), -C(O)(CHy),-COO-(7- to 10-membered bicyclic
heterocycle), -C(O)(CHz)q-phenyl, -C(O)(CHz)y~(3- to 7-membered monocyclic
heterocycle), -C(O)(CHa)p-phenyl, -C(O)(CHz)s~(7- to 10-membered bicyclic
heterocycle), -C(0)O(CHz)a-phenyl, -C(O)O(CH2),-(3- to 7-membered monocyclic
125



10

15

20

25

acceptable salt or hydrate of the conpound of claim12
and a pharnaceutically acceptable carrier or vehicle.

wWQQoBH0938 conposi ti on conprising an effective rODWSL000005737
t he conpound or phannaceutically acceptable salt or
hydrate of the conmpound of claim 13 and a

heterophae)pre@E@)(Cdahphensd.c IANTE2)Carte il8rmespberedbicyelic 26. A
met hod ti n i or i ,

e R B O LB bR 3 apmgere

mono&yRfic ﬁ@t@&?@l@), OIC(@)Nt(mc}mh'yl?@cm)qa; e pO-alenebesal ticyrlic
Rydrate of a 15 conpound of claim 1 in an anpunt

heterog§dle) t CEAN(CHDed- to Hemembiradrimenosyelighsiercacleyy: A
d.f t] bnf i )
conTEHIN B TRER AR BB Y oflse:

t Bheok ah hgte S TROLINE fiom @topltaandiceut i cal |y accept abl e
salt or hydrate of a_ conpound of claim3 in an anopunt
efifisdt infeger wngingdtore RO ilAf | ammat ory di sease. 28. A
method for treating an inflammtory di sease,

LS Ly i i i o@ESK claim 13,
L. T D B o oo
wherega(t isolN-hydrate of a conpound of claim4 in an anmount
effective to treat the inflammtory disease. 29. A
thod faor treating an i.nfla tar | .
15. The pmpaiilyrebinPiatres oy s A PRhE Pt 18 T hwoynd pLctain 15,
wherdil1€3,GO0RRUNA, Q'H 2andh@f aeut i cal |y acceptable salt or
hydrate of a conpound of claim6 in an anount
effective to treat the inflanmatory di gjgase. 25 31p.l A 13
16. Theeepoyngrorihepharmgeaicalhy soeamablgsylt gf hegompound of claim 13,
whaﬁiﬁ@pghét%gNgdninistering to a subject in need thereof
€ conpound or a pharmaceutically acceptable salt or
hydrate of a conpound of claim 10 in an anount
17. Taé tenpowel drah¢ pleatatdwichlhy hcoaptablomsglt df thedwedrata ofthpo
2005/009398 PCT/ US2004/ 005737 31. A nethod for
compeynghef; ghgmal? VaFe 3tYEG4r sease, conpri sing
admnistering to a subject in need thereof the
18. ACQARINRnQondridfharMegrutiveahbunt a€ depbatpoand at phavmaceutically

hydrate of a conmpound of claim 11 in an anount
accep@%f%i@lti oy aydigte @%E@ cemBoyngrqf et loynd adli’awgé@?uﬁéély geoeptable
Cwimpg}aggﬂgor treating an inflanmmtory di sease,

conprising adm nistering to a subject 5 in need

t hereof the conpound or a pharmaceutically acceptable
19. Asadrhpositicmymnetrsingfanceffectimpauoht of thel eeinpound ppplgymaceutically

ampunt effective to treat, t . nfl t or I,
oG RS i Pobb Ry NS LRP LB gRE Reepae
carrief 8PPLHi§ENg adninistering to a subject in need thereof
the conpound or a pharmaceutically acceptable salt or

hydrate of a conpound of claim 13 in an anpount call
20. Aedmapasitics qopnprisan an gitectivg papwRis e naoyad or pparggceyiically

hod for .treaf i ' SR b&lehEbl
accepffii Sl rabal e B bl SoRo LERA iR Pl FERES e fRARY AkPble
carric€ OFP€Hicld. or a pharnaceutically acceptable salt or
hydrate of a

21. A composition comprising an effective amount of the compound or pharmaceutically
acceptable salt or hydrate of the compound of claim 6 and a pharmaceutically acceptable

carrier or vehicle.
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conmpound of claim1l in an anount effective to treat
the reperfusion disease. 35. A nethod for treating an
woepsroems on di sease, conpri sing adm ni st eri ngPCD/U&2004/005737
subject in need thereof the conmpound or a
phannaceutically acceptable salt or hydrate of a 15 |
22. Acanmmsitnaompirising 28 dffectaye ameuof drefceptioyed pppharageeutically

reperf ysi o i sease. 36.. A net '

sccenfabf G B St S Bl el Ry e LBl kAR cBable
carries PV &Gdie. i N need thereof the conmpound or a

phar maceutically acceptable salt or hydrate of a

compound of claim4 in an amount effective to treat .
23. A epanpaspmnfaesinaiing] adeestestivesmount o thesgmmnerngd peaharmgegitically

erf.usi r - [ :

accenBRF Gl 1S SHEE Sorp AR AORUN TR A bRl cooptable
carricpbavémeeut i cal |y acceptable salt or hydrate of a

compound of claim6 in an anount effective to treat

the reperfusion disegse, 38. A hod for treating an.
24. A PRSI TS R, TSI 1P Y Chdth drept o pgtigedtically
accep?r%l?é Sftor HPfﬂraﬂ?@pthE BEHEOInd dTR1 £RMPO4HACh SHarBaceutically acceptable

pharmaceutically acceptable salt or hydrate of a
carrieconpgueid. of claim 10 in an anount effective to treat

the reperfusion disease. 25 39. A nethod for treating

an reperfusion. di sea - | Si 1.Nj ' :
25. Appaiion Gttt AT Esn O HBOLS o ARl Rk O bRéinl:Ledicall
accepldbid SEMCER Uyiifad biythaeempbatl &f cat 1 30andyshaamecatically acceptable
~conpound of claim 11 in an amount effective to treat
carrief Reveldgler f usi on di sease. 128 WD 2005/ 009398
PCT/ US2004/ 005737 40. A nmethod for treating an

26. A BRBIHYSE ﬁ’&tﬁgggﬁ ar H3EA6, RHPRiS RIiABteigo a subject
subject 1 n ne t hereof t’he conpound or a

in ne@hthereat thetcomablnyd accpliprabtaitisallyt acseptayigsalt er bydrate of a
conpound. of .claim 12 i.n an a nt effecti Q. treat -
B T Rt L e T L

reperfusion di sease, conprising admnistering to a

27. SuRifetfor Bedtihgnaasflihenee] disbaecampaisit aimiaistering to a subject
pharmaceutically acceptable salt or

) hydrate of  a
in ne@doﬁhwgﬁale@pnmpammwhwnéﬁﬁ%‘fﬁl@h%CC&PH%]&SP & 19*25‘116?3&5@
comptgﬁg%gfagﬁﬁ Y5k Q] ﬁrﬁ.ae?ﬁcti\%zﬁo.tt%a%k hoshohRhtoly 8@EdsBY
I'abet es of "a di abetic conplication, conprising

adm nistering to a subject in need thereof the )
28. A argiwdridr teatagpihanflaneatory diskase awwapisity asingiajsterigg to a subject
i hydr at of a conpou of claimlin a .
in neqlf P i Comreranp § Regespiiel) dieeR Bl ARy Bagee ofa
compoRAP b S8t 29 aft SmothitBEleBOe foQfeat heakflAgmaioapeiseseor a

di abetic conplication, conprising admnistering to a

subj ect in need thereof the conpound or a . . . )
29. Ameihraldfentreaing ap inBempetosy dissae: coRPTiRE adnainistiring to a subject
. _coppound of cl aj ' i b Qv haRalF
in eGP BT eoufbb G LRReATRYM p & BEICHR of ByblaRlita
compBaheflclhih 6t eabinognicifftbtte® tomt thednfirembiory disease.

conpl i cation, conprising adninistering

30. A method for treating an inflammatory disease, comprising administering to a subject
in need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 10 in an amount effective to treat the inflammatory disease.
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to a subject in need thereof the conpound or a
phar maceutically acceptable salt or hydrate of a
woanpmuyads of claim4 in an anmount effective toPCTAAR004/005737
the di abetes or a diabetic conplication. 45. A nethod
for treating diabetes or a diabetic conplication,
31. Acmefhod Sorntgeatidgianiisfamiaigry digease, cmpuisingadniipisiesiag to a subject

e o SO e SORATEE AL PAETRATRL
compBhh®&t d1¥& 1 intdreAhoudnh 8ffeldiARes B8atQhe hildhmRRblycisease.

conplication. 46. A nethod for treating diabetes or a

di abetic conplication, rising adnministering to a
32. Asmg}b@dtfoﬁ theatiag @ntlm%m%ﬁtomn%s%%wmsmg agministering to a subject

in nee%htﬁ% Cfn%?f)m)(d & aoﬁpa%%%e%téﬁ L}’ ac%%]?t?l}ﬂg s&1k 6r h%ﬁat%

I'n an ano tl vetotrea
compbiigd Qﬂ @higl €5intin dandlindbifbite to arp the atflaommatdi. digeanet hod
for treating diabetes or a diabetic conpl i cation,

ri sing adm nisteri 0 a subj ect nee reof. .
33. A method @%ﬂ&@ﬂéﬂ@ﬁﬂpﬁ%&ﬁé F25% 4 Slechye o §Rlbiect
in neé&%’tﬁé@gfth W‘%\% rRbcdhidhlg éc%eﬂ)tﬁbl@ Ra@ @Hﬁh ate of a

ective totreat the diabetes or di abetic
compouomnpbf daitri bhin dP28mwnDt 20051600 3eat t@@ﬂfbsmmmseﬁsﬁ‘i
48. A nmethod for treati ng di abetes or a diabetic

34, %gagg‘lo{dﬁarr %%qifntgﬁgng% ﬁ%’ d m nl %ﬁélﬁ aal 1r§st‘§1]11'1)% ¢ sdbﬂact

in ne@CheRbAeRomPoim®br éflyl(ﬂdi‘ﬁhb@euu@ﬁll}aamp@bllemdlt of hgdraieraf 22
in an anount effective to treat the di abetes or a

compapadbef ¢laim & an paEntshlectveso treat thefersatusion d5eask i ng
di abetes or a di abeti c conplication, conprising

35. Aﬂﬁl@tﬂy ;‘:iéle{rézﬂﬂlg ﬁﬂ@rﬁﬁ&aben c&%ﬁgsﬁg %&%ﬁfmt&ﬁﬁg to a subject

or a ceutl cal |y acceptable sal
in neéd/ﬁb&bﬁthe@bn@oumnwpbhmﬂacmhaalﬁw d®ephab1@r$aﬁl¢nhml a‘fe ofa

fecfive 1o treat th et es j
Compeaﬁip# Sy S L FROR R Poreet TEAT A Oargrse
conprising admnistering to a subject in need thereof

36. AR BPIFBAMBhnaEpafiRlvardivasd) cbeplibivig admﬂﬁttalbhgatcsaahﬂ)]ect
or hydrate of a conpound of claiml |n apn ano
in neegt thetepf the compopeder 2 Rarpgauicall s acceptapietshi AT 1y rate of a

compo{lg("flgf Q%tnﬁgnﬁj §1$ am?ﬁmrffeéﬁ%gtog% ReSERE RN RsedsS ubj ect

e compound or a armaceutically
acceptable salt or hydrate of a conpound of claim3
37. A maﬂmdﬁmtxeﬁtugfafn&eperﬁmcmaimaae@tcompssmgra,dmnmstmngm a gybject

hod for treat ncer, .conpri si
in nec%[ﬁ ﬁaglegﬁ H}eec(_c’){ngoHn(I!l1 8%%1 p]? 8%}*’[108. &CEB lgﬁﬁgloa :hycgra{e 39
comp3{1ad BREGH b ‘ﬁ@!axll Xm@ﬁﬂ’c%?fe@ﬂeeto&%ai thRrepy Alisin&lifhs@
conmpound of claim4

38. A method for treating an reperfusion disease, comprising administering to a subject
in need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 10 in an amount effective to treat the reperfusion disease.

39. A method for treating an reperfusion disease, comprising administering to a subject
in need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 11 in an amount effective to treat the reperfusion disease.
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in an anount effective to treat the cancer. 53. A
nmet hod for treating cancer, conprising adm nistering
woao@/meegect in need thereof the conpound or PET/US2004/005737
pharmaceutically acceptable salt or hydrate of a
conpound of claim6 20 in an anmount effective to ,
40. Atmethod fdrdreating e repSfusion distdsodcomprisingsagminigtesiagde g subject

. rising admnistering to.a.subj ' f
in necf b P Ba o g B sne b L B oLpbeE
compbOHAr GFcaif 1280 GARRRMACL B0t B Weal the riePerfiuliaidisese.
effective to treat the cancer. 55. A nethod for
treating cancer, corgr_i sing admnistering to a subject
41. Aimetheéd forttreating fin repsripigian dispasgueRIORIFSIE %{@P’ﬁ'ﬁ?&’é@ﬁ? gaPhiget
. ept.ahl or [t8bid
e RERO N S EFPAE R0 FTRRIESuche gl
compRidsfd]diar tiheatanantalfetive tcheg thesieperfizsion disstser i ng
to a subject in need thereof the conpound or a
phar maceuti cal |y accept e.salt or hydrate of e
2. Apgauder s dhesoor § RandiCRAm i cepppenEsTpinigring
to a st %ﬁﬂ%@&her@%h%n%ﬁ@é{mgﬁﬁﬁnﬁ%ggﬁ% 818 éalt Srhydrate
Amet hod for treating cancer, conprising admnistering
of a compeursiudijcéit T in aneeabunh effeditve to freatdbapichetes o a dlabetic
]ghar maceutical ly acceptable salt or hydrate of a
compue98und of claim 13 in an anount effective to treat
the cancer. 58. A nethod for treatingrenal failure,

43. ACRBBHE ShineeaBdpdnbsles bi £ diabeti@cduiljcatibn, icompeisthgadministering

t hereof the con%gund or a pharnaceuticg%ly aq&eptﬁglﬁkd.
to a suhieet ippeddthprae bthe ompewnfR AR ApNacefigs iy accppiadlf SalhBi ydrate
ofa c&%{aﬁ&r@ (%’feclatﬁ?q 1 [l ah Bt ‘éffﬁgwe“‘to Lefahe BRLLAS 6 2 @betht

nmet ho or treating renal failure, conprising
compHekroni stering to a subject in need thereof the

conmpound or a pharnaceutically acceptable salt or

hydrate of a c ound of,. .claim 3.in _an_anmunt ST
4. AhEBRH U POnE RO RES EiPERT copaiatoRgoR P epgmigisiegne
toa sﬁlﬁ&&%’ nEQ thEfe8Bthic REmpBI&A orf BpH dtir@cevtiofDr ackkftgble salt or hydrate

adm nistering to a subject in need thereof the

of a compponhef daimed phaw sraeelieffeetiveyo scaidpe disbetes gr ¢ digpetic
(mnlg¥qQ9te of a conpound of <claim4 in an anount

Pd¥$e¢tive to treat the chronic renal failure. 61. A

net hod for treating renal failure, conprising .
45. Moaheihold Shetrdanigg ldinbates obp dbeiincorepliitativheopgristrigeadministering
toa sﬁlgojgpq;tgg gg@? tﬁqgl%e %&gﬁ%@g{d grialsllj apgqe itc? | g%% at'ﬁ%lﬁ%%lt or hydrate
ofa cgfrlﬁ)gﬁﬁdd g‘fﬁeclgiﬁl § SEAT arh St CEQR G tRABhe liaibEles 81 a @ibette

met ho or treating renal failure, conprising
compidatian. stering to a subject in need thereof the

conpound or a phannaceutically acceptable salt or

T Ny e

to a subject in need thereof the compound or a pharmaceutically acceptable salt or hydrate

of a compound of claim 10 in an amount effective to treat the diabetes or a diabetic

complication.

47. A method for treating diabetes or a diabetic complication, comprising administering
to a subject in need thereof the compound or a pharmaceutically acceptable salt or hydrate
of a compound of claim 11 in an amount effective to treat the diabetes or a diabetic

complication.
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63. A nethod for treating renal failure, conprising
admnistering to a subject in need 20 thereof the
woanpmuyads or a pharmaceuti cal |y accept abl e sal PCDUS2004/005737
hydrate of a conmpound of claim1l in an anount
effective to treat the chronic renal failure. 64.
48. Ametthodifdr dreatingdiebetes ®reen<aab¢tm qomplicatiaBeRBIIHES admlmStenng

toas ?ﬁr?b g{l'ﬁ?ﬁtﬁﬁ [Sliler}gottﬁ.ﬁ%ﬁ?{gﬁcg o& glqﬁllf}glg%cgléu% lﬁgﬁ a%%gt%ﬂ"@ salt or hydrate
ofa C(;]M)?élfﬁ‘d%f Qfaid 12QARAURBUAS effectiaé o theht ke cﬁﬁbmmrmtdmbeuc
ective to treat the chronic renal failure. 25 65. A
comphetibod for treating renal failure, conprising
adm nistering to a subject in need thereof the
ound .or . ARbSpSghk a@hinisterin
9. ATOaRaY ot sty BUBLEDG A Il oS ERLE ShRpRghE o e
to a s@fjéR &t heed th@ebfthatompeurchuraniharmamaticdllyi acgq:péablq salt yyrhydrate
8)05/ 009398 PCT/ US2004/ 005737 | 66. ?ﬁl 3 ofi
ofa C@mE@mdﬁé ChipaScnARRAMUEEEEeeTvE i iEpat ‘%@a‘%\e & drlihs Sq
asubject in need thereof the conpound or a
Compﬁ%al?jrmceutl cally acceptable salt or hydrate of a
conpound of claiml1l in an anount effective to tre
50. Atthethvds$auteatingcawss eompiising adwitgaringio & yubiRct ane&d thefeof

e oy EE B OGRS BRSO LA Rt o i

in an RRBAATREERHE VOB et eeadeabl e salt or hydrate of a
conmpound of claim3 in an anount effective to treat

t he vascul ar. di sease. 68. Agethodfor treatin 8 4 thereof
51 Amstbal 49 (oS SEICDGRPIFSIRG RIS RTEE 99 5§ Mhnced thereo
the cdb bdu%& bor h Bhar %ﬁ%&dd&ﬁg%@é fajﬂfe SRR AYB S Bcompound of claim 3
Fmaceuti ca y acc pta e salt of hydrate of a

manamﬂnmwﬁféc@v‘remltmamm camcean anount effective to treat

t he vascul ar di sease 10 69. A nethod for treating a
vas

52. Asﬁlﬁﬁ gt 01I the 1ﬁ§ gan(‘teﬁ, ng'{s#%#%%d§1gl%t%r1ﬁ% o é E]lg)_] L& ineed thereof
the ccHHﬁJLﬁ%@ Hih&@hdckutdedas m&@@k@@@nﬁom@dﬁy@@m mm@omld of claim 4
onpound of claim6 in an anmount effective to treat

111anameumﬁﬁml‘afrmdi@ﬁéﬁ@éan%. A nethod for treating a
vascul ar di sease, conprising admnistering to a
Lo aGt dRRARRKRAE tP4 s@bject in need thereof
>3. ‘éﬁl&h?r?gcfglu ?aélggﬁ’gn‘%egg‘{é’g‘%’ﬁf alt or hydr gt ée%fma 15
the ccﬁﬁp’ﬂiﬁdl’dﬁ a@ﬂiaﬁﬂleajeﬂmdaﬂlylanc@mmmlwm hefifase of & eompoundediclaim 6

t he vascul ar di sea}@e A nethod for treating a
in an geeEp) ffecHy s iodesat t d“ﬁ‘ﬁ?qrm ng adnministering to a

subject in need thereof the conmpound or a

54, &Hﬁfﬁ&%yﬁéﬁfﬁl | ¥n@s CRPYARIE Malihis@iingYelk aligeefin aced thereof
onpound of clgal m 11 in an amount effectjive to tr

the cdnhpoundsilr @lphermidosetiendly apgeptablealierdudsmie oF %a?m%unéi (¥ ctaim 10
vascu S sing administering to a
in an@ﬂ‘&“@%%%ﬁ"ﬂ %’Sﬁ?%gbe {gﬁ(ééfreof the conpound or a

phar maceutical ly acceptable salt or hydrate of a
55. A etusydndr ﬁéatﬁig&iaﬁték?cdmprwmgﬂdmmtsteeﬁ]géc nisvigettdn meedthereof

t he vascul ar di sease, f.or t eat |
the compeundr adqhggggc@uu%aéhzmcpgqt%e %mrﬂ} drale 0 6c?r8p§un% of claim 11
in an%ﬂ%uﬁ%ffécﬂve to treat the cancer.

56. A method for treating cancer, comprising administering to a subject in need thereof
the compound or a pharmaceutically acceptable salt or hydrate of a compound of claim 12

in an amount effective to treat the cancer.
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need thereof the conmpound or a pharnmaceutically
acceptable salt or hydrate of a conpound of claim 13
wono@mogmyeunt effective to treat the vascul ar HCTARA3®4/005737
25 74. A method for treating an ischem c condition,
conprising administering to a subject in need ther eof
57. At thethod figpdrmating carep lkampesiag tadmahstyl‘l@& toeptudlifce insiged thgreof

o S SRS S gt 13
in an %Qgé{t%@i%g% @%a%@@%e@05737 75. A nethod for

treating an i schem c condition, conprising
adm ni stering to a subject in need thereof the
58. Acoethod fier teratingishelrfrderecanaising adeiaisteamdo & sppreghin need

thereog%i ee(éa(%q??/oof art%r%eaﬁg%%%%&{ag agér:néyct:;bcl:%n A |h?8pd%;%fa gompound of

claim MEh Radnickt Eff@tilvt Rotren theseiredit cemabfidiutd. on, conpri si ng
adm nistering to a subject in 5 need thereof the
compound or a pharnaceuti cal.ly ceptable s
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64. A method for treating renal failure, comprising administering to a subject in need

" thereof the compound or a pharmaceutically acceptable salt or hydrate of a compound of

claim 12 in an amount effective to treat the chronic renal failure.

65. A method for treating renal failure, comprising administering to a subject in need
thereof the compound or a pharmaceutically acceptable salt or hydrate of a compound of

claim 13 in an amount effective to treat the chronic renal failure.
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66. A method for treating a vascular disease, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 1 in an amount effective to treat the vascular disease.

67. A method for treating a vascular disease, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 3 in an amount effective to treat the vascular disease.

68. A method for treating a vascular disease, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 4 in an amount effective to treat the vascular disease.

69. A method for treating a vascular disease, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 6 in an amount effective to treat the vascular disease.

70. A method for treating a vascular disease, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 10 in an amount effective to treat the vascular disease.

71. A method for treating a vascular disease, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 11 in an amount effective to treat the vascular disease.

72. A method for treating a vascular disease, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 12 in an amount effective to treat the vascular disease.

73. A method for treating a vascular disease, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 13 in an amount effective to treat the vascular disease.

74. A method for treating an ischemic condition, comprising administering to a subject in

need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 1 in an amount effective to treat the ischemic condition.
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75. A method for treating an ischemic condition, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 3 in an amount effective to treat the ischemic condition.

76. A method for treating an ischemic condition, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 4 in an amount effective to treat the ischemic condition.

77. A method for treating an ischemic condition, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 6 in an amount effective to treat the ischemic condition.

78. A method for treating an ischemic condition, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 10 in an amount effective to treat the ischemic condition.

79. A method for treating an ischemic condition, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 11 in an amount effective to treat the ischemic condition.

80. A method for treating an ischemic condition, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 12 in an amount effective to treat the ischemic condition.

81. A method for treating an ischemic condition, comprising administering to a subject in
need thereof the compound or a pharmaceutically acceptable salt or hydrate of a

compound of claim 13 in an amount effective to treat the ischemic condition.
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