WD 2005/ 009398 PCT/ US2004/ 005737 TETRACYCLI C BENZAM DE DERI VATI VES 5 AND
METHODS OF USE THERECF This application clains benefit of U S. provisional
application no. 60/450,925, filed February 28, 2003, the entire disclosure
of which is wer@byodsgscor porated by reference. This invenpdRisGSoosREe W th
government support under grant no. R44 10 DK54099-03 and grant no. |R43
CA90016- 01A1, which were awarded by the National Institutes of Health. The
government has certain rights in the invention. 1. FIELD OF THE | NVENTI ON
The invention relates to Tetracyclic Benzam de Derivatives; conpositions
conprising an effective anount of a Tetracyclic Benzam de Derivative; and
met hods for 15 treati nTETRACYCGING BENZAMIDE DREIVKYIVIESease, a
reper f usison di sease, an i SCAND MEPAODS OF. USETHEREOFUr e, di abetes, a

di abetic conplication, a vascular disease, or cancer, conprising

admi ni stering t oTHis §pflicatén ElBinaRdefithETES prénsiehdl @6Hlica8oR HB. W14 50923,
Tetracyclic_ Benzam de Derivative. 2. BACKGROUND THE | NVENTI ON 20
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di abet es, féf&hr?c%l |y mani fest thenselves as disorders distinct fromthose
associated wth reperfusion diseases, e.g., stroke and heart attack, and
can clinical | y ninkimehtitrheasehdeesitiagowtirithet enportamtier gresst. noHRMever , there
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in production of cytotoxic Tree radicals such as nitric oxide and
superoxi de. NO and superoxide can react to form peroxynitrite (ONOO")

(Szabo et al., Shock 6:79-88,1 1D Ol eHPNXVENTEORed cel | necrosis
observed in inflammatory di sease and rn reperfusion di sease involves the

activation of thenhdiuotRRE rElBRY FETRRCYclABdzAhide PR} ivad eBydtiniRkidas ( PARS) ,
al so known as poly (ADP-ribose) pol %/rmeras_e PARP). Activation of PARP is

t hought to BEERIFifZRsRiTesHve yramt pha Taeacyeliq Benzapideddervative apd sweikedy f9rn
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comprising administering to a subject in need thereof an effective amount of a Tetracyclic

Benzamide Derivative.

2. BACKGROUND OF THE INVENTION

20 - Inﬂaminatory diseases, such as arthritis, colitis, and autoimmune diabetes,
typically manifest themselves as disorders distinct from those associated with reperfusion
diseases, e.g., stroke and heart attack, and can clinically manifest themselves as different
entities. However, there can be common underlying mechanisms between these two
types of disorders. In particular, inflammatory disease and reperfusion disease can induce

25 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 (ONOQO") (Szab6 et al., Shock 6:79-88, 1996).

The ONOQO-induced cell necrosis observed in inflammatory disease and in
reperfusion disease involves the activation of the nuclear enzyme poly (ADP-ribose)

30 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 (Szabo et al., Trends Pharmacol. Sci. 19:287-98,
1998).
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ant i - t unmf PARPI ivhibitors bavd maénl&tsngsﬂedﬁnﬁﬂﬂﬁnét dNoSm%eZ%MSQHZ 1934 Sum t ono

bact efd aci dal Sar FAGREFd Origeel FHeRH S ey beera et 165 Far maco. Ed
Sci . 34( @sct‘a)@&f@&% ﬁ&ﬁ@%@ﬁaﬁﬁt a8&3dlyRel & seasAohhtiaeRsaRl! egedl y haVI ng
antibacterial or fungicidal activity. US. Patent No. 4,113,731 to G

Wnters ét’lthﬁhnm@@%&elﬂtsses i ndol oi soqui nolines. U.S. Patents No. 5,733,918,
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S.P. Hiremath et al., Indian Journal of Chemistry, Section B 24B(12):1235-1238
(1985) discloses indoloisoquinoline compounds.

20 U.S. Patent No. 4,623,304 to Ishizumi et al. discloses indoloisoquinoline
compounds allegedly having anti-tumor activity.

United Kingdom Patent No. GB 2025932 B2 by Sumitomo Chemical Co.
discloses indoloisoquinoline compounds allegedly having bacteriacidal or fungicidal
activity.

25 G. Winters et al., Farmaco. Ed. Sci. 34(6):507-517 (1979) discloses
indoloisoquinolinones allegedly having antibacterial or fungicidal activity.

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.

30 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.



WO 2005/ 009398 PCT/ US2004/ 005737 J.N. Chatterjea et al., J. Indian Chem
Soc. 44(11):911-919 (1967) discloses a synthesis of dihydroisocounarins.
There renmains, however, a need in the art for conpounds useful for treating
or prevent iwm2msroaosdsl anmat ory di sease, a reperfusion di Ieaa&s20@M0373chem ¢
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mhereln Ydlrd‘ (Ad-C5 alkyl)-(3- to 7- menbered nonocyclic
heterocycle% ﬁﬁpcfEﬂ”E%aglkyl) (7- to 10-nenbered bicyclic heterocycle) and
nis an integer ranging fromO0-5; Rl1l and R12 are independently -hydrogen or
-Cl-Cqg alkyl, or N, Rl1 a d r aken 1oge o forma
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and pharmaceutically acceptable salts and hydrates thereof,
wherein:
15 Rs is -C;-Cyp alkyl, halo-substituted-(C,-Cs alkyl), HO-substituted-(C;-Cs alkyl),

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

X is -C(O)-, -CH;-~, -CH(halo)~, -(C(OH)((CH2),CH3))-, -(C(OH)(aryl))-, -O-, -

20 NH-, -S-, -CH(NR|;R2)- or -N(S0,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 R}, are independently -hydrogen or -C,-Cg alkyl, or N, Ry; and Ry are
taken together to form a -(nitrogen-containing 3- to 7-membered monocyclic

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



-O(C1-C5 alkyl), -d-C10 al kyl, hal o-substituted-(Cd-C5 alkyl), -C2-C O

al kenyl, -C3-C8-cycloal kyl, -aryl, -NH2, am no-substituted-(C -C5 al kyl),
-C(OMH, -C(OQC1-C alkyl), -0C(O(C1-C5 alkyl), N2 or -A-B; 5 Ais
-S02-, - SO2Wie-2005/08b898- , - NHCONH-, -0-, -CO, -0OC(O -, - CopPreszo04nssNt
-CON(C1-&4 alkyl)-, -NH, -CH2-, -S- or -C(S)-; Bis -Cl1-C10 al kyl, -C2-C10
al kenyl, -(nitrogen-containing 3- to 7-nmenbered nonocyclic heterocycle),
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th one or Z3 and Z4 a
" ndependeergrels ferrottelSer 2hich it L isrebmet v B esrosfler ¢ ut e
W th one G,NOY- s%@staﬁtedfagho - hy(@rzmonrsubsh«!ﬂ%ed gyndyl -CRoywd, Z4 are taken

together to forma - en- containin - to nember ed nonocycl i c

het er ocyct@)Gr{CaCs@ Yl)r &;{ OwbardionrAEY Nﬂzoeach@f WiiAhdp QW%FWVW (SR—
h
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membered monocyclic heterocycle), 7- to 10-membered bicycloheterocyclic amine, -Cy-
Cyo alkyl, -C,-Cy alkenyl, -C,-Cyg alkynyl, -aryl, -benzyl, ~(C(O)NH,)-substituted(C,-Cs

20 alkyl), carboxy-substituted-(C;-Cs alkyl), -C(O)OH, -C,;-Cs-alkylene-C(O)0O-(C;-Cs
alkyl) or -C,-Cs alkylene-OC(0O)-(C,-Cs alkyl); and

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

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

25 of -halo, -hydroxy or -NHj; 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).



3 R4 OR8 RI0O RB (la) and pharmaceutically acceptable salts and hydrates
thereof, 5 wherein: R5is -CI-ClO alkyl, halo-substituted-(Cl-C5 al kyl),
HO substituted-(Cl-C5 al kyl), carboxy-substituted-(Cl-C5 al kyl),
-C(O-0C - Cl woedokyb09398C(O) -aryl, -C(O-(3- to 7- nenber ed pranasymalobsys7

het erocycle), -C(O-(7- to 10-nmenbered bicyclic lieterocycle) or -
glycoside; 10 R3, R9, R3, R4, R7, Ra, RO and RI O are independently

- hydrogen, -hallbg prchgnd royegtion al€- ¢nChmpissed doydppunds@EFaoimmial(layl |

hal o-substituted- (O -C5 al kyl), gC2-ChHQ al kenyl, -C3-C8-cycloalkyl, -aryl,
-NH2, ami no-substituted-(Cl-GC5 alkyl),| -C(OOH -C(OQC-C al kyI)
OC(O)(CI-CS al kyl), NO2 oRx: A-B -SQ2-, -S2NH, -NHCO, -NHCONH,
-0-, -CO, OC(O) -C(O O, N - CC]\I(CI-C4 aIkyI) -NH- - CH2-,
-S- or C(S) Bis -Cl-0O al O al kenyl , (nltrogen contalnlng 3-
to 7-nenbered nmonocyclic itrogen-containing 7- to

10- menbered bicyclic heterocycle enber ed nonocyclic

het erocycle), -(7- to 10-nmenbereg bicys ocfcl e), -C3-Ca cycl oal kyl,
-aryl, -Nzi1z2, -(C-C5 al kyl ene)-NzI Z2, arx gubstituted-(d -Cs 20 al kyl),
-N(Cl -C5 alkyl)(C1-C5 al kyl), -(C-C5 al kyl - to 7-menbered nonocyclic
het erocycle), or-(Cl-C5 alkyl)-(7- to | Ozfrenberred bicyclic heterocycle), -
(H2ZNC(O)) -substituted aryl, -(H2ZNC(O) - suBstltuted pyridyl, -C(O OH,
-C(OO0(A-C alkyl), -C(O O phenyl oy C(NH) NH2, each of which is
unsubstituted or substituted with one 3 nmore of -O-(Cl-Cs al kyl), -halo,
hal o- substid pcbdladeblod Ll oo atdhhd b - (CL-C5 al kvl ).

am no- subst i ute - - al'kyl) hydroxy, - 2, -CN, -NH(C1-C5

al kyl) 5 - Mbheyeincs aI kyI )(Cl-C5 aI kyl), -(ni trogen contal ning 3- to 7-

i ne. -0 5 W BobsF 08508 H@é&%%&%ﬁﬁ%é@%%ﬁ%%%ﬁ%CA-&&%%%&XFL'eﬁyl ,

- C2- C10 akdshowl- subst&!ﬂu;eﬂ (CrHaz k), -C(OHING, Phkyl urb(ﬂ)l—atrylt, &CK(CI;L(S% 7-al kyI )

g?rksf);(y OEUb%i)I : tnquqgg Ccixﬁgwcqyle% d:((&(hfq(m 5[191’11&%‘5& 1cyc:11ce lrrlleetemcyc or -
glycoside;

10 Ry, Ra, R3, Ry, Ry, Rg, Rg and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(Cy-Cs alkyl), -C;-Cyp alkyl, halo-substituted-(C,-Cs alkyl), -C»-Cyq alkenyl,
-C;3-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-,

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

B is -C;-Cyg alkyl, -C,-Cy¢ 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

20 alkyl), -N(C,-Cs alkyl)(C,-Cs alkyl), —(C,-C;s alkyl)-(3- to 7-membered
monocyclic heterocycle), or —(C,-Cs alkyl)-(7- to 10-membered bicyclic heterocycle), -
(HoaNC(0))-substituted aryl, -(HoNC(O))-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-(C,-Cs alkyl), -halo, halo-substituted-(C,-Cs alkyl),

25 HO-substituted-(C;-Cs alkyl), amino-substituted-(C;-Cs alkyl), -hydroxy, -NO,, -NH3,
-CN, -NH(C;-C; alkyl), -N(C;4-Cs alkyl)(C,-Cs alkyl), -(nitrogen-containing 3- to 7-

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

5



ZI and Z2 are independently -H or -CI-ClO alkyl, which is unsubstituted or
5 substituted with one or nore of -halo, -OH or -N(Z3)(Z4), where Z3 and Z4
are independently, -Hor -Cl-C5 al kyl, which is unsubstituted or

substi t ut edwy dobs/d9sor nore of -hal o, -hydroxy or -NH2pc@fushhosbesisnd Z4
are taken together to forma -(nitrogen- containing 3- to 7-nenbered
nonocyclic heterocycle) or a -(nitrogen-containing 7- to 10-nenbered

bi cyclic Betakdcyipi@) plkenyINC,A;; alitgnyd 2-apil e beradyl A(HDGHEOhesubstitufed(Cp-Gs 10
ni t rogen-cont ai ni n -.to. 7- red | i etero e ra
f (nitr ggeﬁl?(yg’o??fl%ﬂxﬁgsﬁgmﬂte‘il'gcggi ép@%’)é?ﬁcﬁ?ﬂﬁi‘?“&é@g@lT&The pr esent
i nventi onamy%grmcgmgﬂggesocmp 0dsy mlggarml a(lb): RLORSRa. \'\ I N
Ri I 1

R7 RBRANRB R1~"Ro @Rﬁ b and pharnmaceutically acceptable salts
and hydrat es t Beisof, are ildepaidamtlyREl orsCi-Clio @k1d, whichlis ursabgitatedet i t ut ed- (Cl - C5

al kyl), ti L - - | kyl i - it -(Cl-C5 al kyl),
- ( 6 ) 3 ﬁgf%"@ﬁéy‘%ﬁ g‘%(‘%%‘ér??f %ai%(@{-% %G(Z*légé;’ a'#gr%‘?é raié{%%dﬁnal(r?ocycl ic =
h Iet eroc é C irelepend G{t3), -H gii - leC;.iﬂkthwhieh mlmhlﬁsﬁméédtox’rlwbcgtt@ﬁeﬁ ®1ifh) on@ror 2182%\3(
coside; .RI.I -H -Cl- a , -aryl, - - C1- a ,.. or - ,
Sher o n vof Selogiydtonyas Pt &) Zoan iyt yakeh Raetion i inper SRR boy e | ¢
het er ocyCbéntaini 3= tdClnfenttddhandeyclictetetéyBRIbEL SQitRigen ebht@inigl erocycl e) ;
Rl, R2, R3, R4, R7, R8, RO and Rio are independently -hydrogen, -halo,
- hydr oxy, 10-zsmberedticychic hetipcycle); @INCLQnd| Zeyare takiert 9 gethprstoifom ed- (G - C5

am no Qoo EFAnER iR BaC EaB L bl e gAY 6 o
2005/ 0093 8éhtaaihe USRODHR3HHERd bicyclic heterocycle).

The present invention also encompasses compounds of Formula (Ib):

(Ib)

15  and pharmaceutically acceptable salts and hydrates thereof,
wherein:

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

20 glycoside;

Rj; —H, -C;-Cs alkyl, -aryl, -C(0O)-C,-Cs alkyl, or ~SO,Y, wherein Y is —-OH, -
NH; or —(C;-Cs alkyl)-(3- to 7-membered monocyclic heterocycle), or —«(C;-Cs alkyl)-(7-
to 10-membered bicyclic heterocycle);

Ry, Ry, R3, Ry, Ry, Rg, Rg and Ry are independently -hydrogen, -halo, ~hydroxy,

25  -0-(C;-Cs alkyl), -C1-Cy alkyl, halo-substituted-(C-Cs alkyl), -C;-Cyo alkenyl,
-C3-Cs-cycloalkyl, -aryl, -NH,, amino-substituted-(C,-Cs alkyl), -C(O)OH, -C(O)O(C;-Cs
alkyl),



-O0C(O (C1-C5 alkyl), N2 or -A-B;, Ais -S2-, -S2NH, -NHCO, -NHCONH,
-0-, -CO, -0C(O-, -C(OO, -CONH, -CON(C1-c4 alkyl)-, -NH, -CH2-, -S-
or -C(S)-; Bis -Cl-Cl10 al kyl, -C2-Cl10 al kenyl, -(nitrogen-containing 3- to
7- menber ed Wwommogogesdsi C het erocycl e), -(nitrogen-contai nipeg k2004005737

10- nrenbered bicyclic heterocycle), -(3- to 7-nenbered nonocyclic

het erocycle), -(7- to | O0-nmenbered bicyclic heterocycle), -C3-C8 cycloal kyl,
-aryl, - NARZONCE(-CLalksl)aNRybereB; NZI Z2, amni no-substituted-(Cl-C5 al kyl),

et er ocyci o) B (PR PG rEp N sty P n G5 Er ooyal 0y, 10
(H2NO( O) ) -G0S | 00N, A lkyl)-(NENC(EDL).~-subsispt ed pyridyl, -C(O) CH

-C(O O (C1-C5 alkyl), -C(O O phenyl or -C(NH) NH2i each of which is
unsubst it uted BrS-Gubseiyibt-EaCa tlkenyhe(nifogsprenigming3-(te-neembarpd/| ), - hal o,

o nos b Sl pHHRAS birtecyele), Khltjoeen Ehkeaiihp 1 1 @Rienrdbielighderoyla).

al kyl'), - NE€h Thealbksed pnfd@begSicdleteydcycle), ¢C7¢ ti 10-mgmbered bicyclic ngerBeyd®), 7 15
e, <o IC RS DR kil PerNEE, By YR Cbangol |
- (H2NC( O) hrgpbst i t utiedt, Qs 1)(@?-%@@1)92(@106 alkyllnel-ith ytmembéed C5 al kyl),

- O OH, -Cl-C5-al kyl - O | kyl -Cl1-C5 al kyl - O-(Cl-C5
RE Y R B AR e Sl R et W tqf%iega&w@@yaﬁmyteﬁ&fﬁ&( o

U 23y A @ sgRaBlBs U o1 N O B RA By Al RAOROE ST icn i
R Wb r i e gy bt ol B

O ronbor ottt bR G ab B 000 b Al Thite; i fen fons Hv

10- menber em-hieifkddo(C1et.eMLBaY ﬁlhﬁ)o;suﬁétitg{iecrl{g%@gl a3, -.fh!'y&;/)k?,_k-ﬂﬂ)z? oge her to

forma 25 (nitrogen-containi ered nonocyclic heterocycle), or
-NK ﬂ‘{gt:

2L (it r oge. NURE R IRD: PGBk BV €Y P ETHETEIBEgar £ - 7 O
lzzg?% Pgﬁ ?%%@%d%@ﬁﬂ%%@gqcﬁg?! VB 5iBy IS eRESy kil afpEPQEndS  Of

Cyo alkyl, -C,-Cy alkenyl, -C,-Cy 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(0O)-(C,-Cs alkyl); and

Z, and Z; are independently -H or -C;-C;y alkyl, which is unsubstituted or
20  substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z,4 are

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

of -halo, -hydroxy or -NHjy; 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 —

25 (nitrogen-containing 3- to 7-membered monocyclic heterocycle), or a —(nitrogen-

containing 7- to 10-membered bicyclic heterocycle).



Rro R RO R8 (H and pharmaceutically acceptable salts and hydrates
thereof, 5 wherein: RSis O, NHor S; R6is -Hor C1-C4 alkyl; Xis -C(O -,
-CH2-, -CH(halo)-, -(C(OH)((CH2)" CH3))-, -((CH(aryl))-, -0-, - NH, -5-,
- CH(NRL 1R1%90 200$/0098S02Y) -, wherein Y is -OH -NH2, -(Chcprsabdidhsnzf{3- to
7- 10 nenbered nonocyclic heterocycle), or -(CL-C5 alkyl)-(7- to 10-menbered
bi cyclic heterocycle) and nis an integer ranging fromO0-5; R, and Rl2 are
i ndependent | y Thy divegtiom dso relales@d cahfiotnds of FddmuRL(I): and R12 are taken
together to forma -(nitrogen-contgjning3- to 7-nmenbered nonocyclic
het erocycl e), or a -(nitrogen-contal ning °7- to 10- nenbered bi cyclic
heterocycle); 15 R, R2, R3, & ~ 3 R9I}nad RI O are i ndependently
- hydr ogen, -hal o, -hydroxy, - 0- -C1-C10 al kyl,
hal o- substituted-(Cl-C5 al kyl), , -C3-C8-cycloal kyl, -aryl,
-NH2, am no-substituted-(Cl-C5 =& <LFONH, -C(OQdC-CS alkyl),
-O0C(O (C1-C5 alkyl), NO2 or BB Ais -$02- X -S2NH, -NHCO-, - NHCONH-,
-0-, -CO, -0C(O-, -C(OO, 20 -¢ ~-CON(CI -4 al kyl)-, -NH, -CH2-,
-S- or -C(S)-; Bis -C1-C10 al kyl, i i ni
to 7-nenbered nonocyclic heterocycl'®e);
10- menbered bicyclic heterocycle), -(3 - menber ed nonocyclic
het erocycle), -(7- to 10-nmenbered bicycltic heterocycle), -C3-C$ cycloalkyl,
-aryl, -NzIZ2, -(Cl-C5 al kyl ene)-Nz1z2% ami nes substituted-(Cr-C5 25 al kyl),
-N(Cl -C5 al kyI)(C| Cs alkyl), --(C1-C5 alkyl)-(3- to 7-nenbered nonocyclic
het erocycle), or-(Cl-C5 alkyl)-(7- to AD-nmenbered bicyclic heterocycle), - 8
WO 2005/ 009398 PCT/ US2004/ 005737 (H2NC(O)) -substituted aryl,
(HZNQQ)as@pb&lmwédalbg@cbcmable sais@ndhlydrateCh@yedf,( C1- C5 al kyl ), - C( O O phenyl

@-ﬁ% each of which is unsubstituted or substituted with one or
m)re of %Si 'Cs al kyl), -halo, halo-substituted-(C -C5 al kyl),

Rsis O, NH or S;

Rg is -H or C;-C4 alkyl;
X is -C(O)-, -CH,-, -CH(halo)-, -(C(OH)((CH,),.CH3))-, -(C(OH)(aryl))- -O-, -
NH-, -S-, -CH(NR 1R 2)- or -N(SO,Y)-, wherein Y is -OH, -NH,, —(C,-C; alkyl)-(3- to 7-
10 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 -C;-Cs alkyl, or N, R;; 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);

15 Ry, Ry, Rs, R4, Ry, Rg, Ry and Ry are independently -hydrogen, -halo, -hydroxy,

J -0-(C;-Cs alkyl), -C,-Cyg alkyl, halo-substituted-(C;-Cs alkyl), -C»-Co alkenyl,
-C3-Cg-cycloalkyl, -aryl, -NHa, amino-substituted-(C;-Cs alkyl), -C(O)OH, -C(0)O(C-Cs
alkyl), -OC(O)(C;-Cs alkyl), NO; or -A-B;

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

20 -CONH-, -CON(C,-C4 alkyl)-, -NH-, -CH,-, -S- or -C(S)-;

B is -C;-Cyp alkyl, -C3-Cy 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-Cq cycloalkyl, -aryl, -NZ;Z,, -(C1-Cs alkylene)-NZ;Z,, amino-substituted-(C;-Cs

25 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



HO substituted- (G -C5 al kyl), am no-substituted-(d -C5 al kyl), -hydroxy,
-NO2, -NH2, 5 -CN, -NH(Cl1-C5 alkyl), -N(Cl-C5 al kyl)(C -C5 al kyl),
-(-(nitrogen-containing 3- to 7- menbered nonocyclic heterocycle)), 7- to

10- nenber edvidvbayodoadset erocyclic amne, -C - G o al kyl, -g£2&hQosbokany! ,
-C2-C10 al kynyl, -aryl, -benzyl, -(H2NC(O) )-substituted(C1-C5 alkyl),
carboxy-substituted-(G -C5 alkyl), -C(OOH, -G -C5-aikylene-C(OO (G -C5
al kyl ) or(Ho2C(@5-sabsdtipitehayIDC( O) - (NG pbdbstidutedgryeidyl) -ZO)RY Z2 are

e R R -
[ ndepende;lﬁbétifuted bdltﬁronc Gﬂm@ﬁ: ofl- @;(bl-og/@u% ltﬁlwﬂﬁluksﬁbstitmb@@cpcs slpgt i tut ed
wi th one or - hydroxy .or - or N, Z3 and_Z4 are taken

t oget her @ SP‘?ﬁrtﬂﬁUtﬁd ((élngi @@Qér@%’%%‘ﬁ’ﬁ%ﬂl@dr@lﬁs afleyl)7 hyeremar ooy cl i
e ceyers) o] QAR cOOA N, AR S 50,5 ol

het erocycl e ar e
(nitroge nnmnbﬁrai momg:y@hc heverdeyrka)) 8+ todl (mambyred birytieh@erocydicejningr-Ca

s R B ety S S, R S B 1 o
£ 4 o guea Sk mppescinc Ay ogteles s

i ndepende¥gylyor- ﬁy@rscag@}ﬁne-%par(crﬁyaﬂwyand O (Cl-C5 alkyl), -d-do alkyl,

L2 L R iR Rt e !

- 0C( O ( C]suﬁﬁluabckwﬁt)l ondlGPmore of Ak, -OHAD -RIDH(DN FELE PCRHIIS2664/ 005737 Ais

-S2-, ,
_ooN(CI - eé?F‘k‘iﬁ“ 1Y> %@-@H%f‘wh@ 1s BPS“%%S“%?SEM@%Q 6‘%?1129‘1’13 C2-a 0
al kenyl, of(H1d r—HﬁEBX}@&nM{ZDber Brani ¥, ard BRI Lsther to form a —(nitrogen-

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

15 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).

The invention also relates to compounds of Formula (I1a):

20 (I1a)

and pharmaceutically acceptable salts and hydrates thereof,
wherein:
Rg is -H or C;-C, alkyl;

25 Ri, Ry, R3, Ry, Ry, Rg, Ry and Ry are independently -hydrogen, -halo, -hydroxy,
-0-(Cy-Cs alkyl), -C;-C)p alkyl, halo-substituted-(C;-Cs alkyl), ~Co-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;



nonocyclic heterocycle), -(nitrogen-containing 7- to 10-nenbered bicyclic
heterocycle), 5 -(3- to 7-nenbered nonocyclic heterocycle), -(7- to

10- menber ed bicyclic heterocycle), -C3-C8 cycl oal kyl, -aryI -Nz1z2, (CI -C5
al kyl ene) Nz| Z2 am no-substituted-(C -C5 al kyl), - N( Cl-C5 al kyl %5(70 -

al kyl), - (CPHEUREI ) (3- to 7-nenbered monocyclic he?@?ﬂ@%’l‘/@ 3Tor
-(A-GC5 aI kyI) (7- to 10-nenbered bicyclic heterocycle), -

(EBNCLOY ) Subhit e Sple, RO Quicpitid s, BYEIGH! om0 o 10
ngg?:hbtsttfiﬂ(téljflar CO@HEsC%G4;aﬂ¢I<yé)d, -INH-h-(ihe - ?tr?T?(&) of -O(C |E5| al kyI ), - hal o,
ani no- subst i tugéﬁ((f&még{y I é%/b}o alkai @5&9 'Rﬁ%ajg“ 9":’&%‘8&?\?‘-1( al -

al kyl), - MoGdeyehic Bétkdvkydi§l- (Qf?rogéﬂ(bfdr)tammé 7( fU 10“ &g&BeﬁéQ Bi@bm Rélerdc dlé)

menber ed nonocyclic heterocyc e)), nber ed blcycloheterocycllc
am ne, - O(3; to.7-membergg H@ln@lwhk)hbtemcme)m(@} @I m—:‘lmmbem@l%]@ hatergendle), - ar yI

. BB A Sho o R s (S

al kyl ene- ax¢1g) - ( Cl -%(Cal@@alllay,l)(ands dkylane(G2C pdlkeyl)- (Biem&ndﬁnlbdryd H or -Cl1-C10
al kyl , V\hlchlsusubstltutedo stituted e or. nore -halo, -OH
or -N(23) W&&Cycmﬁ?tswzxc Sner 2513 &p@ﬁ%’g ("nigedenge @rﬁéfgwwaobetere?ycgﬁ al kyl

which is pmsuy §%g@tqtéarar)gubstl L, R )tgﬁbg{}@te@bﬁnge_c(gﬁof{hal 0, -hydroxy
or -NH2; or N, Z3 and Z4 are taken t;)% her to forma -(nltrogen- cont ai ni ng

3- to P mGEDerEa-Grofoty (T(Q0mbeaylee ‘INEI)T)I\&i[z, aach(Qf mthidhige Nnﬁkbﬁitl’%ltqfhomg 7- to
10, erber e MG ARIPISlc, b A SR BB R T o,
-(nitr pgeH(E@b@@mtea;(llm alleyl)t anmﬁ-snbmbﬁe@-qblb(?g:mylj) Ghhd@oey,otis) eJHZ, The
Vet on SRR e N o Moo R Bl Pelima e 12 T
membhered monocychc heterocycle)), 7- to 10-membered bicycloheterocyclic amine, -Ci- . .
15  Cyp alkyl, -C,-C)g alkenyl, -C»-Cyg 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
Z, and Z, are independently -H or -C-Cy alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z, are
20 independently, -H or -C,-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NH>; or N, Z; 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-
25 containing 7- to 10-membered bicyclic heterocycle).

The invention further relates to compounds of Formula (III):

R1 R5




and pharmaceutically acceptable salts and hydrates thereof, wherein: R5 is
O, NHor S 5 Reis -Hor -C1-4 alkyl; Xis -C(O-, -CH-, -CH(halo)-,
-(C(OH)((CH2)" CH3))-, -(C(OH)(aryl))-, -0-, - NH, -5-, -CH(NRL1R12)- or
-N(SC2Y) -, weroeseuedesi s - OH, - NH2, -(Cl-C5 al kyl)-(3- topéruEiesash
nonocyclic heterocycle), or-(C -C5 alkyl)-(7- to 10-nmenbered bicyclic
heterocycle) and n is an integer ranging fromO-5; 10 R 1 and R12 are

i ndependently -hydrogen or -Cl-C9 alkyl, or N, R11 and R12 are taken

t oget her tnd plemmncuti¢AiytdcogRibl€ailts ahdhyigatds théeofl - menber ed nonocyclic
het er ocycl gﬂfe' or a-(nitrogen-containing 7- to | O-nmernbered bicyclic

het er ocyc"éF®bne of Gl-G4 is CR7 and the remaining Gl-G4 are i ndependently

Nor CGR; R ,p ,oFﬁHo@gg R4 are independently -hydrogen, -halo, -hydroxy,
-0 (C1-C5 al kyl), 15 -C,-Clo al kyl, hal o-substituted-(Cl-C5 al kyl), -C2-Cl10
al kenyl5, - C3- CBs tsyd] omdGeyT4,alkydy yl , - NH21 arni no-substituted-(Cl-C5 al kyl),

-C(OO0H -C(OQ.Cls alky!l ) rorn @) = | kyl\) r =AB, Ais -SO,
_SOPNH-, - NHccg,(ls ]?@o\‘;vﬁg %H(h%éo&%%gﬁl%&&@(g%ﬂﬁa@ﬁw% CON( C1- CA
al kyl') -, NH=-S---CHINR,RS7)- of NEE6} Y-, wher8nisis~O, GIH,,al(B}C5 aﬂcf&(@lt@ 7l kenyl
-(nitrogen-containing 3- to 7-nmepbered nonocyclic heterocyc e},,

- ( ni t r ogefcEGRTed N9y CHC hetsraqycleh ok briees alkdy Ol te 1 frerembgragdieclic - (3- to

7- mer nber Vil G -(d=.t0 10-nmenbered bicyclic

het er ocycFgfﬂgem%s@gq%%ﬁ%%%aﬁ?ﬁéaﬁroﬁ(,?-53 Nz1z2, -(Cl-C5 al kg;l ene) - NZ172,
am no-Kubst i t uRadnd Bl: €% indepkydently -HyokeCor 41Kl alkyT, orCH Rah lgd Ryp ave ( C1- C5

| kyl )-(3-.to, 7-menbered 25. i | e), -(Cl-C5 lal kyl )-(7- t
S0 et oot st E PIoRS e SRR Goteintie D Ry STV aryr ) L 1O
- (H2NC( O) heterabgpdl )t bt £Any0geflyebntamEe@ @3 0-nrefbe@oidytli Ehetalolyde);

-C(0) 0- phenyl or -%N NH2, each of which is unsubstituted or _substituted
with one or nofk¢ fO-@r pERegndibryemaning Shis saingeramdentht Nwos§-Re1- c5 al kyl ),

N, a0nr e o By dRdathetab i B g o
- (- ( ni Br ogerC pohyhitalongbstituted-(7:-Creliiybr «4-Gronlieyd) G-Gretyeloebytl-ay). - 7- to
FC2 Lo iRy sapge SRy AT Egry T SR ikl SRRy ).
car boxy- sulsl) i NO} e6-A-81- C5 al kyl), -C(O OH, -Cl-C5-al kylene-C(O O (CL-C5
alkyl) or -Cl-G& ?sl@-',' -%nofﬁlgg(-(lg?ﬁé&,liNCSHc%lhﬁl, -)d-, ?cng-, -0C(0)-, -C(0)O-,
-CONH-, -CON(C,-C; alkyl)-, -NH-, -CH,-, -S- or -C(S)-;
20 B is -C;-Cyy alkyl, -C,-Cyp 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,7Z,, -(C;-C;s alkylene)-NZ,Z,, amino-substituted-(C;-Cs
) alkyl), -N(C-Cs alkyl)(C,-Cs alkyl), -—(C,-Cs alkyl)-(3- to 7-membered
25 monocyclic heterocycle), or —(C;-Cs alkyl)-(7- to 10-membered bicyclic heterocycle), -
(H,NC(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,,
30 -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, -Cy-
Co alkyl, -C,-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



11 WD 2005/ 009398 PCT/ US2004/ 005737 Z1 and Z2 are independently -H or
-Cl1-C10 al kyl, which is unsubstituted or substituted with one or nore of
-halo, -OH or -N(Z3)(Z4), where Z3 and Z4 are independently, -H or -Cl C5
al kyl , whi ctyg ®os4as3epst i tuted or substituted with one or @%2009/%057
-hydroxy or -NH2; or N, Z3 and Z4 are taken together to Forma -(ni ogen 5
containing 3- to 7-nmenbered nonocyclic heterocycle) or

a- (ni trogen- con;mmzmemep@demw@We:ﬁ@o mcyzywhjcﬁlmisabaﬁm@aeb or N, 71
and Z2 are takgqrgl gether to If [H %n containing 3- to 7-nenbered
monocycl i &" Bsag ‘Pr?)o”‘%ﬁ"reﬁ %(1 f(P%(j’érN Zé)f tal" At s #2d £62%0- nenber ed

bi | Cl- Co
1) | - B o R s R P B eyt ).

The i nvenef alof dyerexy or aNH; @sl\wa @@ﬁi@o@rn(@laé(emtogé‘@lﬁmwl farr(l lava(muogan- RS R2 NH R3
har naceut i accep salts and
hy dr at e@g %%] é%‘l:élgg% to&m%\rznbﬁx(ed%oqogy iC TQCyC  ORa oé onta b'/l ?

erel
- CH( hal 0) 10-me@itefbicycti¢ Eétadbfzc(l@tﬁmm?ah)i 7, are tﬁl%@b&étﬁérﬁb)f&nn a=0-, -N(Z5)-
-S-, -CH(NRllRIZ)- or -N(S wherein Y is -OH, 20 NH2, (CI-CS

al kyl ) - ( 3{nikegen-coptaiinatr tﬁﬂﬁa@véqr%lnﬁawﬁbwmreyydq)ror a(ffyltwe%n kyl)-(7- to

| 0- menber gghthhe¥el {1 NeESHaS ange an integer ranging fromO-5; Rl11
and R12 are in épendent y - g cgglén orrHa-};CQ,%) al kyl, or N, Rl1l and R12 are

t aken t oget her each Rf; gnindependemitiyr-blg ely-Coaik v j- O Q- CR-alkyb) 7S-(@rbeallsl)onocycl i c
het er cl -fnitr - falnjng 7- to 10-nenbered bicyclic
heterglgcl ZN}gé 'g:ﬁgﬁ%'} %Qéﬁ\lﬁgac%fikgﬁd the remaining A-&4 are

i ndependent | y l‘hé)lhv@'tﬂaﬁ,fuﬂﬁlm réfetes BhonpothBbrFoanila@ependent Iy - hydrogen,

- haI 0, - hydr oxy, -O (Cl1-C5 al kyl ) Rs

(Iv)

15 and pharmaceutically acceptable salts and hydrates thereof,

wherein:

Rsis O, NH or S;

X is -C(0)-, -CHz-, -CH(halo)-, -CH(OH)-, -(C(OH)((CH2)mCH3))-, -
(C(OH)(aryl))-, -O-, -N(Zs)-, -S-, -CH(NR 1R 12)- or -N(SO,Y)-, wherein Y is -OH, -

20 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;

Ry; and Ry; are independently -hydrogen or -C,-Cs 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);

25 one of G;-Gy4 is C-R7 and the remaining GI-G4. are independently N or C-Ry;

Ry, Ry, R3, and Ry are independently -hydrogen, -halo, -hydroxy, -O-(C;-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(0)O(C;-Cs alkyl), -OC(O)(C:-Cs
alkyl), NO, or -A-B;

12



-C1-C10 al kyl, hal o-substituted-(Cl-C5 alkyl), -C2-CI0 al kenyl,
-C3-C8-cycloallryl, -aryl, - NH2i am no-substituted-(C -C5 alkyl), -C(O CH,
-C(OqC-C alkyl), -O(O(Cl-C5 alkyl), NO2 or -A-B; 12 WO 2005/009398
PCT/ US2004/ %%3/009 is -S02-, -S2NH-, -NHCO, -NHCONH,

S0 O -, - . -CON(CI-C4 alkyl)-, N, -cHXCT ’004587&5) B
is -Cl-Clo aI kyI - C2- Clo al kenyl, -(nitrogen-containing 3- to 7- rrenbered

nonocyclic het w@cs'@J £R80, NI NHEEN-NACONH &9, co cotoepahered bi cycl ic
het er ocycl e er ed nnnocycilc heterocycle) (7-

10- nember e@@%y&@l‘&(%&@ﬂl@@y -, -Cles--880-éPbal kyl , -aryl, -NZlZZ (Cl c5
| kyl NZ1Z3 1) (C
Sy o B LR ﬁ% Fliioggictaining é“&%hﬂ?%%@%%ﬂ(or

-(CL-C5 ahﬂ(ylechﬁ’hetbmc&ﬂe)rre(mmmgemj-cmwynﬂgﬂe td’lm-mrenﬂbynblié)qychc heterocycle),

( H2NC( t d H2NC( O bstj t ut O
{60 07 108 miebyied TSI atgioTob S Red ks SoeR RS G hele:
unsubsti t uted, @j‘cloagé%{l)sﬁﬂy‘lu ?ZV\L(ULCQ@&y%neﬁN!Z Cfogmmgsﬁlggﬁtﬁi%d%bk-ﬁs - hal o,

hal o- substi t ut ed } HO substitute C1 m%/\p
ani no- subgyDut ed- ( AR salligh) (§3-Cs alkarh ox(C1- CN@YD -(NHp 7-merghered NH( CL- C5

ﬁlarr%lea ed [ﬁ(ﬁ%rﬁ% Cﬁkdé%c%élgér%é{dg%l%ﬂ)?d omil(tspl?flgﬁ%%?{e)%%%%t%?o}ﬁe té(r)oZ;/cI iC
eyl RNl - subst Lt e ?f*?am(@D"f“"“§t“ted§?‘%@¥pc§8%%HyL it e LCL- C5
al kyl 3110' d&@%%coflc@@% JF@Peﬁ@%(%) @]\?f@}’;&’% |(1f;7‘fq31<¥ sggted or

al kyl ene- %@)mécﬁvlmgéneadriiﬂér)eof?é(@n@%stI?r ﬁmb%@@@&&iﬁﬂ&é&é(c,ttsoenkylﬁl Cl D

al kyl, which is unsubstituted or uted wth one or nore of - - OH
or -N(Z3) m;ubsmmde(qysaxﬂ@nzmnmoesupaltunq@é@eﬁdelkyu),yhydrpmr NQz1-Nig, aI kyI

O b AESURGLELL SR SO RO, TS GBS flgpzler- DY o

3- . to 7- nmerhéwesd mmmopgmlhe&rmbm)p@ytoIle)mmbeaed(mbydhﬁl@&memhb amma;ng:ﬁ-. I o)

10 renter ¢ Bevelic hpLsronuclely on Nk and o\ aken LageLfer (o

(g com e @f@ﬁ’lkgm;@%.%ﬁzﬁﬁw} B 1

- SO2NH( Clalésaﬁé)u kﬁ}d <ps @ikylg(lfzﬁ)ﬂ%m -i-Cealkylkyl ); z5 is -H -C1-C5 al kyl, -(CH),

CN, - (CH2)"-ar Z and % CQ?@ ndelgeohdextlt%/ £ 5@-@0—% 10 Qkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z4 are

20  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-

25 containing 7- to 10-membered bicyclic heterocycle);

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

Zs is —H, -C;-Cs alkyl, -(CH2),-CN, -(CHp),-aryl, ~(CH2)n-(3- to 7-membered
monocyclic heterocycle), -(CHz), —(7- to 10-membered bicyclic heterocycle), -(CH2),-

30 COO0-(C;-Cs alkyl), -(CHy),~COO-aryl, -(CH;),-COOH, ~-CONH-(CH;),~-COOH, -
CONH-(CH,),~-COO-(C;-Cs alkyl), -CONH-(CH,),-aryl, -CONHNH-(C;-Cs alkyl), -
CONHNH-aryl, -(CH;),-CONH3, -(CH,),-CONH-(C;-Cs alkyl), -(CH;),-CONH-aryl, -
(CH,),-CONH-(CH,)g-aryl, -(CHz),-CONH-(CHz)4-(3~ to 7-membered monocyclic
heterocycle), -(CHz)y-CONH-(CH,)g~(3- to 7-membered monocyclic heterocycle), -

13



nonocyclic heterocycle), -(CH2)" -(7- to 10-nenbered bicyclic heterocycle),
-(CH2), 30 COO(C1-C5 alkyl), -(CH2), COO-aryl, -(CH2), COCH, -CONH (CH2)n
COOH, CONH (CH2)n COO (C1-C5 alkyl), -CONH(CH2), aryl, -CONHNH (C1-C5

al kyl), - Gydbseoys -(CHZ), CONH2, -(CHZ), CONH(C1 2),
CONH-aryl, - (CH2)n CONH- (CH2)Q aryl, -(CH2)n CO\IH(G%Z)C%C?W(%O)WOﬁ%j:ber ed
rnonocyclic heterocycle), -(CH2)" CO\IH—(CHZ)q (3- to 7-menbered rnonocyclic

het |(€},),-CNMPCRO Q 2) q CONH2
(e CIe_lr2 ;)gygé\l }l—{f) &%@1@9@ @CIE’QTCUS@ H%QB:WH Cpﬁghmy%)% )?:5

al k)c/)l )éH 2- (@ng)q"c@iﬁclcﬁs Ay )C()é)@(@n(@:‘ré%s@‘ﬂa@rc((l)g@(l@) emuz) n c:OOHI
hg'g ea f)cycl)ce(g)segﬂé (?%2) d)&%% %g@ %Sam)er e&@{ Zycl ic 5 (ﬁet gﬁgggzrel)?

-C(O( CI—IZ)rﬂe-n[diemdthnoo@Qltb) M@ﬂ@c}y@leO,?;C(@)(CHa)ﬁﬂﬁb@{(Mo ndreybéred biegtler ocycl e) ,

g((gg(o( %‘ﬁ? gﬁbrc(og%)()@ @%)nﬁgeng)%r ed le)wgﬁgl i C het erocycl e),

het er ocyclhederocyEie O € BEMA,, - )f@,](? 18 é@’o Bﬂp@red bi cyclic
het erocycle roc}, P g’ )% éﬁS"l l(;(§§(@[{ ((:)1—112133 erheny )((CH2)Q 3- to

7- menber edleftpcbf@iﬁbcg ,cpé()'))o swémqnpemﬁz) y 7- to
10- nmenber | r ered
nmonocycl i c %giﬁpd g%igé go)@ﬁ% 8% 8&%’9“% @;@iﬁgﬁgﬁ?gPégQ%%ycl iC
het er ocyclheleicyde), S@N@Hﬁapﬁenyl)i,sC@)N((rﬁPQQ}ephenyln@CHg)qﬂp mﬂmdnd)eit@l, and q
isan'teerrnin fro ion.als
conpou (g 18 %I?‘ﬁg’faﬁ leﬂn %(b%g](%%)ﬂﬁge"@%%ﬁ& i [0gpem e"?geb ﬁnd
phar maceutye o S 2neh S1 1 wherein: R5 is
0, S, or &?dcb,meﬁ @@%%\@ml@z) g6rt§7 b|éi,,@aand R%éﬂa&r S&?élo g;zz(r)ldent |y -hydrogen,
-hal o, - hﬁjp&b{@(CH.z)n -7- to 10-membered b1cychc heterocycle),, or -SO,NH3;

each n is an integer ranging from 0 to 10; and

q is an integer ranging from 0 to 10. . : -

15 The invention also relates to compounds of Formula (V):

and pharmaceutically acceptable salts and hydrates thereof,
20  wherein:
Rsis O, S, or NH;
R; Ry, R3, R4, R, Ry, Rg, and Ry are independently -hydrogen, -halo, -hydroxy, -
NH; NO,, or -A-B;
A is -SO,-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(0)O-,
25 -CONH-, -CON(C;-C4 alkyl)-, -NH-, -CH,-, -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),

-(3- to 7-membered monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle),
14



NH2 N2, or -A-B; Ais -SO2-, -S2NH, -NHCO, -NHCONH, -0-, -CO, -0OC(O) -
-C(O0O, 25 -CONH, -CON(A-c4 alkyl)-, -NH, -CH2-, -S- or -C(S)-; Bis
-Cl-Clo alkyl, -C2-C, o0 alkenyl, -(nitrogen-containing 3- to 7-nenbered
monocycl i c et Reafyske), -(nitrogen-containing 7- to 10'?@?’@?%&9/?3%9573/(3”(3
-(7-"1o

het erocycle), -(3- to 7-nenbered nonocyclic heterocycle),
| O- menbered bicyclic heterocycle), 14 WO 2005/009398 PCT/ US2004/ 005737

-C3-C8 CyfﬂgqagHWl'oalkyﬁl’-étm -Ntmz%cl €6 Skylehe)alk eﬁﬁhomted-(c -Cs
am no- subst ituted-(Cl-C5 al kyl -N(C al kyl --(Cl C5
al kyl ) - (32Yly 7- menbéfeds %Hb(ényénlkylher@adw&é;; &711(@111 alkyl)-(7- to

. e el AP ) o U s b
-4 0p phERNC(0))- su?}{t{th{)a?\lb@,l each- (HzN@((D))hubsluuetslcu)ghgiyilt G@0Mr  Substitut eld)
HO- subgt i 3392@ (?O% &(OQ %P%‘le 3%16’} ?@@Bmt@gﬁ(’@ﬁ@ I%Wgﬁt“&teﬂ%roxy g

- NOZ, - NFB}bShtU@B'WlﬂlMﬂ@GlII@e af lolag-C r%&ﬁ:) ~fado Qﬂﬂaf&%u})ﬁt@%te@E(C?Jdg)élk)yl)

nltrogen cont ai ni ng - to 7- ered nonocyclic heterocycle)y, 7- to
:

10 nmenmber EQ-whetifeieditet-es akkyb! m%lnaﬁﬂbﬁélmtei‘fcli@ ), alr¥djexy, -¥02,.CNBal kynyl |

-C2-C10 al al_kyl

car boxy- g-u St ?(1%-16 ’eg %(lEyl)Cgf(@ kﬁla&ky )@’\%@QU -%ﬁ%@eﬂt@qﬁeng&( 8)) o %/O) Cs
al kyl') or meSber&@bmmhbgickobet@oCEe))Tk-tE50-alekbeded bivydlafittearugclzamine, -C;-
e oS S e ehorig 0 N ) ST
i ndependeqtiiy, ,carbblxpgubsf»}améaﬁ(@}L@ydn{yl)mc@)oyﬁ @p@gt@ﬁ@ehwcg@)@ écm*;st i tuted

with one or nore -hal o, -hydroxy or - 3 and Z4 are taken

t oget her le}’lmfr-rﬁla{%-aélﬁllmec@@f)) @or@saﬁﬂﬁﬁlhgn@- to 7- rrenbered monocyclic
heterocycle) of a%ﬁz(z%&m%»%ﬁg&%&teg'&' @ﬁcfo alk her@@m%s?ﬂn?d gyelic

het er ocycl e) ; take
(nitr ogenmtbmrmad mithgpn8-or e e frhntoe 12X oﬁdﬂ‘(@@){(m),l whéweZemaxi:?cdare) or a ..

0 SRR b oy bR S RS Bl S (R SRR B Lo © '
monocycl | 6f hﬂb ehs;@rysﬁj/ 61) ,NHZ( GHR) 7, akd’z, atr@tak@n tﬁ@@m&rt@%&h gy alitr6gdnet erocycl e) ,
-(CH2), COO-(Ci- kyl), -(CH)o CoO-aryl, -(CH2), COOH, -CONH (CH2),
COOH, - @qwrp@@)ﬁedomﬁwmd:@@pmhy hetew@p)(@ﬁzj(nmagw-cont@@qgﬂm Cl- C5

ak). ?@ln%'tl'é'lﬁb?c"yxﬂc hétérbtole); SFAVE and 5 HR ek Db Ao Bl kY1) - (CH2),

CONH- a
(mtrogen—contammg 3- to 7-membered monocyclic heterocycle), or a —(nitrogen-

20  containing 7- to 10-membered bicyclic heterocycle);

Ry is —H, -C;-Cs alkyl, -(CH,),~CN, -(CH,)-aryl, -(CHz),~(3- to 7-membered
monocyclic heterocycle), -(CHa), —(7- to 10-membered bicyclic heterocycle), -(CHz)s-
COO-(C;-Cs alkyl), -(CH;),-COO-aryl, -(CH,),-COOH, -CONH-(CH,),~-COOH, -
CONH-(CH,),-COO-(C;-Cs alkyl), -CONH-(CH,),-aryl, -CONHNH-(C,;-Cs alkyl), -

25 CONHNH-aryl, -(CH;),-CONHa, -(CH,),-CONH-(C;-Cs alkyl), -(CH;),-CONH-aryl, -
(CH3),-CONH~(CH,)q-aryl, -(CH2),~CONH-(CHy),-(3- to 7-membered monocyclic
heterocycle), -(CH;),-CONH-(CHz)q-(3- to 7-membered monocyclic heterocycle), -
(CHz),-CONH-(CH,)q-CONH, ~(CHz),~-CONH-(CH,)q-CONH-(C;-Cs alkyl), ~(CHa)a-
CONH-(CH,)q-CON(C;-Cs alkyl),, -C(O)(CH2),~(C1-Cs alkyl), -C(O)(CHz)y-aryl, -

30  C(O)(CH2),-COOH, -C(O)(CH3),-COO-(C;-Csalkyl), -C(O)(CH2),-COO-(3- to 7-
membered monocyclic heterocycle), -C(O)(CH,),-COO~(7- to 10-membered bicyclic
heterocycle), -C(O)(CHa)s-phenyl, -C(O)(CH2),-(3- to 7-membered monocyclic
heterocycle), -C(O)(CHz)qs-phenyl, -C(O)(CHa)q-(7- to 10-membered bicyclic
heterocycle), -C(O)O(CHz)p-phenyl, -C(O)O(CHa),-(3- to 7-membered monocyclic

15



(CH2),; CONH (CH2)g-aryl, -(CH2)r CONH (CH2)Qg--(3- to 7-nmenbered nonocyclic
het erocycle), -(CH2), CONH (CH2)g-(3- to 7-nmenbered nonocyclic heterocycle),
- (CH2)"-CONH (CH2)g--CONH2 -(CH2), CONH (CH2)g-CONH-(C1-C5 alkyl), -(CH2),
CONH- ( CH2) aw&9Dsfedssse al kyl )2, -C(O (CH2)n-(C1-C5 al kyl ), = zgé%gi%n-aryl,
30 (O (CH2), COH, -C(O(CH2), COO (Cl-Csalkyl), -C(O ( (3- to 7-
menber ed nono cyclic heterocycle), C(O)(CHZ) COO- (7- to 10-nenbered

bi cycl i ¢ heh@bBtRY,LC{@)CH) bk m}ﬁﬂ to H-AeffoEiN, to 7-nmenbered
m)nocycllc h(gtbe:;ocglc)l(e)é)gl; )( 2 en I -Q)e Hbl&'y%%w?- to 10- nenbered

bi cycl i ¢ hetERrlsbyl@N )3n t¢ 3-mengperedrenber ed
pheny ;GG é%%’o?é@ﬂ?"’gﬁ%ﬁﬁl% 8%‘*%8@??&317 7- WL PR hoyeld O ()T

- C( O) N( ( Greyoqyhiehy CYN ((CH - (tmmmfﬁlmbﬂdc&@fﬁ)eqeraeydd)z,? nmenber ed

ey CRLERR s o ek R PR Ml 0o oo

het er ocycl e) 2,eacf5ng(39)1ﬁ{@é§|fgag@ng7ﬁo&@ tdQorenber ed Di cycl ic heterocycle)2, or
-SO2NH2; each n is an integer ranging fromO to 10; iS an integer ranging

fromO to 5, iAo pteasr rggeeom O iah Wlﬂv\l’lbﬂnﬁptbet@anpiwl’@mﬂm@ﬂ}l‘, agéh i nt eger
rangi ng from | so relates to conmpounds of Fornmul a
(M): R R5 %ﬁgﬁh&lq?ge%iﬁin%%%@ RS 10 R77T~ Re \v and

phar maceut i calThy imeatnt dbd elaed togompouridy df Béremuld (MDeof , wherein: 15 R5 is
O S or NH RLR2, R3, R4, R6, R{, R8,zand RO are independently -hydrogen,
- hal o, -hydroxy, -

10

and pharmaceutically acceptable salts and hydrates thereof,
wherein:
15 Rs5is O, S, or NH;
R Ra, R, R4, R, Ry, R, 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)0O-,
-CONH-, -CON(C,-C;4 alkyl)-, -NH-, -CH,-, -S- or -C(S)-;
20 B is -C;-Cyp alkyl, -C,-Cyp 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;3-Cjg 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
25 monocyclic heterocycle), or —(C,-Cs alkyl)~(7- to 10-membered bicyclic heterocycle), -
(HoNC(0O))-substituted aryl, -(HoNC(O))-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-(C;-Cs alkyl), -halo, halo-substituted-(C;-Cs alkyl),
16



NH2 NO2, or -A-B; Ais S, -SE2NH, -NHCO, -NHCONH, -0-, -CO, -0OC(O)-,
-C(O0O, -CONH, -CON(C1-c4 alkyl)-, -NH, -CH2-, -S- or -C(S)-; 20 Bis
-Cl-Cd O al kyl, -C2-C10 al kenyl, -(nitrogen-containing 3- to 7-nenbered.

nonocycl i c e), (nltrogen containing 7- to 10-nenbered bicyclic
het er ocycl éf%’wf@w to 7-menbered monocyclic heterocycl d§6T/UH4/003737

10- nenbered bicyclic heterocycle), -C3-C8 cycloalkyl, -aryl, -Nz1Z2,

“(O-C5 AR NoNGgE; C
al( kyl ) ( cﬁ%émgs{aﬁ)tﬁ\@z‘?&@ {13%&%{&'3@ '(;SCLIH‘%@ 'hgg‘l%g) L8, og%? iC
het er occhbT) ;NII(C1((G1aliGB), aN@ll-G;y a(lRyl)(Cm-C&@lhanﬁmmgerbcmymhmg 3hed Brocycle), -
H2NC( O stltuteda -substitute rid
L6(0 O ( BB RS R Rgre Ry o R oo h—
nsubst gﬁ]or_ lagdéliob tl r- - hal o,
e e i)
HO subst |allﬁ’ﬂ)e€ﬁf?‘€‘l}"@3tﬁml@91(¥; -Ca pikib) SUBIOH 1 ¢h &ob-allcleresCENI(G1-Cs hydr oxy,
- , ! I C5 al kyl) (C -C5 al kyl
- (ni trogé|_a|ir:ky ontcglf ﬁfnwlghe 6%@ @nb%%l}(g rmnocf/lcl |yc) §1et er ocf/‘cl g)) 7- to
10- menber ed bqu:ymd 5harbmdnpgrdenﬂ:y diron<;-C,CAkel, @hadhky hnsubGRutedOral kenyl

-Cc2-d Ik -b N bstitute C5 5 al kyl
car boxs gﬂ ]f'%/?qﬁ'g@ %fed)rlggr%% ’1(3 Hé(&’@-l (ZS)ICJ:IW I %aﬁ?g(ﬁﬁé C(O)Oa( c -)
al kyl) ofipge nc@ﬁtlﬁ' KY0r 008k, whidh-iSansabiiithibd ofdibatdtedZvifi! 6nd drggRENdent Iy

-Hor -C-CIO , whichis unsubstituted or substituted with one or nore

of - hH} oof-lale, oby cm(yzg)b‘th)or Nwferead Z3 awgriekepdogsther t¢ fosmper(aidiogksy, - H or

-Cl- G5 al t re 10 of
et o, - Hnil Y SO T SRR R b L S o B 0 BT

-(nitt rogéﬁ-mnmhsﬁr@d blcytg;lc?b}etet@ya’lenmnblemahdmzme;akbm ghidtetodoymbke) or a

- (ni trogen- cont ai ni, -t 10- nenber ed.bicyclic heterocycle); or N, ZI and
25" ar o ARBRETOREIHERE §olor BFTRetes FHpF e HEEOR PG -GEEBY. nomber ed
nonocycl Icanthﬂtr%f’n@y@d}.ﬂ)@nt{é{eda—np}(cﬁbhét@ﬂ)@yc]eCnnt aining 7- to 10-nenbered

bi cyclic heterocycle) 15 Rois -H (CH2) " -aryI

-(CH2YS (3- t&uais u-@dalkviim{%l,zbﬁl& Hé&iz%n-@wyc{%iz) E %jmemleered to

el Byl B Ol U 1

CONH- ( CHEYOO-Q0EC alkyI5-( @HRYHOQO-eGONCER QIR OIA-ZIONE-CCNMEQ@QH; C5 al kyl ), -

CONFNF at ey £ R) o SR, aiidff Ron TR f, Gt oS- e, Sy, CONFar T,
CONHNH-aryl, -(CH,),-CONH,, -(CH;),-CONH-(C,-Cs alkyl), -(CH),~-CONH-aryl, -

20  (CH3),-CONH-(CHa)q-aryl, -(CH2)n~CONH-(CH3)¢-(3- to 7-membered monocyclic
heterocycle), ~(CHz),-CONH-~(CH;)q-(3- to 7-membered monocyclic heterocycle), -
(CH2)a-CONH-(CH2)q-CONH; -(CH,);-CONH-(CH,)q-CONH-(C,-Cs alkyl), -(CHz),-
CONH-(CHz)4-CON(C,-Cs alkyl),, -C(O)(CHz)n-(C1-Cs alkyl), -C(O)(CHz)x-aryl, -
C(O)(CH,),-COOH, -C(0)(CH,),-CO0-(C,;-Csalkyl), -C(O)(CH,),-COO-(3- to 7-

25 membered monocyclic heterocycle), -C(O)(CH;),-COO-(7- to 10-membered bicyclic
heterocycle), -C(O)(CHz)a-phenyl, -C(O)(CH;),-(3- to 7-membered monocyclic
heterocycle), -C(O)(CH,),-phenyl, -C(O)(CHz),~(7- to 10-membered bicyclic
heterocycle), -C(O)O(CHj),-phenyl, -C(O)O(CH,),~(3- to 7-membered monocyclic
heterocycle), -C(O)(CHa)y-phenyl, -C(O)(CH;),~(7- to 10-membered bicyclic

30 heterocycle), -C(O)N((CHz),-phenyl)z, -C(O)N((CH,)y-phenyl)((CHz)q-3- to 7-membered
monocyclic heterocycle), -C(O)N((CHz)q-phenyl)((CHz)q 7- to 10-membered bicyclic
heterocycle), -C(O)N((CHy),~(3- to 7-membered monocyclic heterocycle),, -
C(O)N((CHy),-7- to 10-membered bicyclic heterocycle),, or -SO2NHj;

each n is an integer ranging from 0 to 10; and
17



20 (CH2)n CONH (CH2)Q aryl, -(CH2)n CONH-(CH2)qg (3- to 7-menbered nonocyclic
het erocycle), -(CH2),-CONH (CH2)g-(3- to 7-nenbered m)nocycl i ¢ heterocycle),
- (CH2)n CONH (CH2)g CONH2 - (CH2),-CONH-(CH2)g CONH-(Cl-C5 al kyl), -(CHz),
CON  OF2) Mooty 2l ky) 2. - 00 (G2) - (LG5 al kyl) peihiiinn 2y,

- O (CH2),; COH, -C(O(CH2), COO(CA-Csalkyl), -C(O(CH)"

25 menbered nonocyclic heterocycle), -C(O(CH2), COO (7- to 10- rrenbered

bi cyclic heterqmmhﬁégerre@@ﬁl)g(ﬂﬁiﬂ))rﬂo phenyl, -C(OQ(CH2)a (3- to 7-nenbered
nonocyclic het cle 0 (CH2) n phen -C(Q((CH2), (7- to 10-nenbered
bi cyclic heter e@?ona@%ﬁ%séﬂfj’ﬁpﬁ‘ﬁ@ﬁ;‘?ﬁo ), (3- to 7-nenbered
nonocyclic heterocycl e), -CO( 31 phemyl, -C(O(CH2)n (7- to 10-nenbered
bi cyclic 30 heterocycle), C(O)N(( 2) enyl )2, -C(0)N((CH2),
phenyl ) ((CH2)q 3- to 7-nenberrd_ _mon eterocycle), -C(ON(CH2),
phenyl ) ((CH2) q 7- to 10- menber ed rocycle), -C(ON((CH2), (3-
to 7-nmenbered nonocyclic heterod N((CH2)"--7- to 10-nenbered

bi cyclic heterocycle)2, or -SO2NK an integer ranging fromoO to
10; and 17 WO 2005/009398 PCR S an integer ranging fromoO
to 10. The invention also rel ates tRy conpounds Formula (VI1): Rl R5 R2
NH RBX RAgqgl G\ ~-G G&G-& (VIl) 5)and /pharnmaceutically acceptable
salts and hydrat es thereof, wherein R5 ig i

-CH(hal 0) -, -CH(OH) - -(C(O'D((CH2)10H3)§§,

and pharmaceutically acceptable salts and hydrates thereof,
wherein
Rs5is O, NH or S;
X is -C(0O)-, -CH;-, -CH(halo)-, -CH(OH)-, -(C(OH)((CH3)mCH3))-, -

10 (C(OH)(aryl))-, -O-,-N(Zs)-, -S-, -=CH(NR;R3)- or -N(SO.Y)-, wherein Y is -OH, -
NH3, «(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;

R;; and R, are independently -hydrogen or -C,-Cs alkyl, or N, R;; and R, are
taken together to form a -(nitrogen-containing 3- to 7-membered monocyclic

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

one of G;-Gy is C-Ry and the remaining G;-G, are independently N or C-R7;

) Ri, Ry, R3, and Ry are independently -hydrogen, -halo, -hydroxy, -O-(C,-Cs alkyl),
-C;-Cyo alkyl, halo-substituted-(C,-Cs alkyl), -C,-Cyo alkenyl, -C3-Cg-cycloalkyl, -aryl, -
NH;, amino-substituted-(C;-Cs alkyl), -C(O)OH, -C(O)O(C;-Cs alkyl), -OC(O)(C;-Cs

20 alkyl), NO; or -A-B;

A is -SO;-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(O)-, -C(0)O-,
-CONH-, -CON(C;-C4 alkyl)-, -NH-, -CH»-, -S- or -C(8)-;

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

25 -(3-to 7-membered monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle),
-C3-Cy cycloalkyl, -aryl, -NZ,Z,, -(C;-C;s alkylene)-NZ;Z,, amino-substituted-(C;-Cs
alkyl), -N(C;-Cs alkyl)(Ci-Cs alkyl), -—~(C;-Cs alkyl)-(3- to 7-membered
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10 (C(C]—I)(aryl)) -0-, -N(Z5)-, -5-, -CH(NRI,R12)- or -N(S02Y)-, wherein Y
Is -OH - NH2, (CI-C5 aI kyl) - (3- to 7 rrenbered nonocyclic heterocycle)
or-(Cl-C5 al kyI) (7- to 10-nmenbered bicyclic heterocycle) and mis an

i nt eger rangiowodsoosye0-5; Rlr and R12 are independently piyAise@emosos; - C1- C9
alkyl, or Ny R, and R12 are taken together to forma -(nitrogen-containing
3- to 7-nenbered nonocyclic 15 heterocycle), or a -(nitrogen-containing 7-to
10- nenber esnbéyclic heterohmle)l; ory(€),€)s;alky)A@- nf 1 0Gneflered bicyHTc lnatetotte)y€mai ni ng

oo NIRRT S oSl BB
hal o- SUbST-(DGOJW(&aﬂ?) féc}:é@ég))phen%cd:m ¥dch of%&i&s%ﬁﬁi eutedlor -aryl, -

NH2, am no-su i tut

al k a0 QO Ci-C5 alkyl),
00O (O Sesstimesdayigtyone (O ) R A a QAL (clf@f;@@cyn,- O

;)(r)- - %O H%%%@(Ecgqa%ypyﬁm%ﬁ%%b ﬁﬁyﬁ‘ F% t r%’gen ztgﬂ_} ai n| ng 3-

to 7- gnbe%lédNHt@:&@l;y&ﬂdyl)c Ni(éllarscm:lwt)(@}cs alcpl) £ - (mgegemmtanclimg Agtor~ It 0
10- nenbere clic cle),, 25 -(3:- to 7- ere nDch clic
het er ocycrné’jn ere %"?ﬁonpa‘f@@%ﬁi 1&31 7b'F°c1;9c’InI€"’€bFf§$ Bicyelpnsterpeycl ’09tl oal kyl ,
- I ) kyl
Y1 NI T I HTS) NG5 AT SRS P ) )
2005/ 00938y ,@mhggzwghstm@wsel Cndh&y@(@)ﬁme%@ﬁml@)e -C(EDO-(CCsC5
| kyl 7- I - (H2NC( O bstituted
AR CIE TSk st S altlp e L o R o Ui
- g) 0- phenyl ﬁfandCZNrB Iéﬂfﬂpgéﬁalcttky-fm;owq{@lao zillBylulwﬁithSﬁ uﬂisubﬁdungd Enosuggt | ][ ll:t le;j
wi th one or, pp - 0- SU i e a
b Ho! s SR T ST anaze o Polind ol of el Eoh hoE o ot Zafiey | by dr oy
- N2, - NHhdepen@hhtly; N‘IIQ)QCIC@ ﬁkﬁ}’%htch 1Vl sERuted Endubltfrkre@vifhl df¥lor more

-(nitrogen-containing 3 -~ menber ed nonocyclic heterocycle), 7- to
10- menber eb-hgioe yydeks e rIzIHy,c,ql N Zagnchd are (gken @rsther fform acfuitrogenal keny I

- C2- C10 t t I

car boxy- 21%%}%1}{1{1& eg’wéelr@g%%ﬁéqo)cyéﬂé%&he?géCg tHI %9 Q%}tg%g&‘gé( {O) -C5 10
all cyl) oﬂO—rrCéhb@’Eeda:Iwwheheteﬁaﬁycﬂl)} 034 Z}Sarﬂlzlo(ayé t)akerZﬁogethelrtZZome i ndependent |y
-Hor -C1-Cl0 alk ch_is upsubstitut stituted with one or nore

o hal o, (gpehieo i 3B BREs Sohattai e I h e dRiey | 1t or
- C1- G5 al kydtainiBi7cth 1EmemDURa bidydliERet@beyeiyst i tuted with one or nore

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

20 -SO;NH(C;-C¢ alkyl) or C(O)NH-(C;-Cs alkyl);

Zsis -H, -C;-Cs alkyl, -(CH)y-CN, -(CHy),-aryl, -(CHz),-(3- to 7-membered
monocyclic heterocycle), -(CHa), —(7- to 10-membered bicyclic heterocycle), -(CHj)p-
COO0-(C;-Cs alkyl), -(CH,),-COO-aryl, -(CH,),-COOH, -CONH-(CH,),-COOH, -
CONH~(CH2),-COO-(C,-Cs alkyl), -CONH-(CHs)q-aryl, -CONHNH-(C,-Cs alkyl), -

25 CONHNH-aryl, -(CH;),-CONHj, -(CH,),-CONH-(C;-Cs alkyl), -(CH;),-CONH-aryl, -
(CH,),-CONH-(CH,)q-aryl, -(CH2),-CONH-(CHa)4-(3- to 7-membered monocyclic
heterocycle), -(CHz)n~CONH-(CHa)q-(3- to 7-membered monocyclic heterocycle), -
(CH;),-CONH-(CH>)q-CONH, -(CH3),-CONH-(CH,)4-CONH-(C;-Cs alkyl), -(CHz)a-
CONH-~(CHz)¢-CON(C;-Cs alkyl),, -C(O)(CH3)4~(C1-Cs alkyl), -C(O)(CHaz)q-aryl, -

30 C(O)(CH,),-COOH, -C(O)(CHy),-COO-(C-Csalkyl), -C(O)(CH3),-COO-(3- to 7-
membered monocyclic heterocycle), -C(O)(CH3),-COO-(7- to 10-membered bicyclic
heterocycle), -C(O)(CHy)p-phenyl, -C(O)(CH,),~(3- to 7-membered monocyclic
heterocycle), -C(O)(CH,)q-phenyl, -C(O)(CH),-(7- to 10-membered bicyclic
heterocycle), -C(0O)O(CH;),~phenyl, -C(O)O(CH;)n~(3- to 7-membered monocyclic
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of -halo, -hydroxy or -NH2; or N, Z3 and Z4. are taken together to forma
-(nitrogen 15 containing 3- to 7-nenbered nonocyclic heterocycle) or a
-(nitro gen-containing 7- to 10-nenbered bicyclic heterocycle); or N Z1
and Z2 are twieposogegher to forma - (nitrogen-contai ni ngcgustdadosinber ed
nonocyclic heterocycle), or a -(nitrogen- containing 7- to 10-nenbered

bi cyclic heterocycle); each R7 is independently -H -Cl-C6 alkyl, -O(Cl-C6
al kyl), - Shétéﬁoeﬁiie)aJG(SDDOCHZ)rzlﬂlenﬁOZNEﬁD)(EHgﬁ(’aItk)lb)m@ﬂibefécﬂhb%h(cCl C6 al kyl);

Tonocyc cHieEERy yEOPCE e aperstlor O3 s Brkobentil Shoyer ol Rerbiiedycl o)

cH2 ) WoesT) CcH2
C(OC]-I ) CONH- (g?« fiehaio wéf; C(Wbm%w T8 mﬁ?& vy (8(1 cs)

al kyl ), 2136@@«%)»&(90 (CHemLS - to@axumbere‘é memt,»cyc rocyclel, -al kyl ), - (CH2),

CONH- ar (3- to 7-nmenbered
m)nocyclxl C ( ’i/cl e%(%?&gm%?d }23! (tsgl_g-hﬁ’enbered nonocyclic
het erocycl e), -ea(cEHRéanIﬁGﬁbh(a@giagcﬁromdel(} @eH2) , ; CONH- (CH2) g CONH- (Cr-C5
al kyl), -(CH2)r (O CSaIkyI)2 C(O)(CHZ)n(ClCSaIkyI)
-C(O) (CH2) , ary‘ﬂlsanf%@teéi‘@‘%@& -C(O) (CH2)n COO- (G - Cal kyl ),

-0 (CH2), OCrk3mvémioh als@‘?@ﬂ@ﬁsﬁﬁpc ﬁﬁd/scdf"f%rtﬂﬁ%?v ycle), -CO(CH2),
COO- (7- to 10-nenbered bicyclic heterocycle) (CH2), phenyl,

-C¢(0) (CH2) .- (3- to 7-nenbered nonocwtlic et erocycle), -C(O (CH2), phenyl,
-(OQ (CH2)"-(7- to 10-nenbered,bicyglic heterocycle), -C(O QCH2)n phenyl,
-C(O0(CH2).-(3- to 7- menber ed* A 2005/ 009398

PCT/ US2004/ 005737 heterocycle), phenyl , -C(O (CH2)a (7- to

10- menbered bicyclic heterocycl g A phenyl )2, -C(O N((CH2), ~
phenyl) ((CH2)y 3- to 7-nenber gg ‘ Nefetwrocycle), -C(O N((CH2),
phenyl ) ((CH2)4 7- to 10-nenbered big i hetergcycle), -C(ON(CH2), (3-
to 7-menbered nonocyclic heterocycle)?2, y ((CH2)n 7- to 10-nenbered
bi cyclic heterocycle)2i or -SO2NH2; ea;: Tsan integer ranging fromoO to
10; and g is an integer ranging fromO :
conpounds of Formula (Vila): R R5 R2

R7
10
(VIIa)
and pharmaceutically acceptable salts and hydrates thereof,
wherein
15 Rsis O, NH or S;

X is ~C(O)-, -CHz-, -CH(halo)-, -CH(OH)-, -(C(OH)((CH2)mCHa3))-, -

) (C(OH)(aryl))-, -O-, -N(Zs)~, -S-, -CH(NR ;R 12)- or -N(SO,Y)-, wherein Y is -OH, -
NHz, —(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;

20 Ri; and Ry, are independently -hydrogen or -C;-Cy alkyl, or N, R;; and R, are
talen 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),
-C;1-Cyp alkyl, halo-substituted-(C;-Cs alkyl), -C,-Cyp alkenyl, -C3-Cg-cycloalkyl, -aryl, -

25 NH,, amino-substituted-(C,-Cs alkyl), -C(O)OH, -C(O)O(C;-Cs alkyl), -OC(O)(C1-Cs
alkyl), NO; or -A-B;

A 15 -502-, -SO;NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -C(0)0O-,

-CONH-, -CON(C,-Cy4 alkyl)-, -NH-, -CHj-, -S- or -C(S)-;
20



NH R3/ RA X RFT N R7T R7 10 (Mla) and pharmaceutically acceptable salts
and hydrates thereof, wherein 15 RS is O NHor S Xis -C(O-, -CH-,

-CH(hal 0)-, -CH(OH)-, -(C(O)((CH2),CHB))-, - (C(OH)(aryl))-, -0-, -N(Z5)-,
-S-, - CH( NRIi®2@p000p8 - N(SQ2Y) -, wherein Y is -OH - NH2, pet/br06800813Yy! ) - ( 3-
to 7-menbered nonocyclic heterocycle), or -(CLl-C5 alkyl)-(7- to 10-nenbered
bi cyclic heterocycle) and mis an integer ranging fromO0-5; 20 Rll and Rl12
are i ndependentB ig -Cialy adlggn-@rC o Glkefda, thikygqn-mntdmingBltoahmeﬁamredre t aken

together to gen-cont ai n |

het er ocycl e?no%mcg‘ete%%ciyfig g“ﬁtr%%ﬁtcgpﬁf“ﬁ%%toﬁg ni%nr%é‘?fﬁkfé &lng]] %{/% Flc‘?f

het er ocycl-€3-;to leenlfﬁ?ereﬁaon@svdhd%t@b@ycld?depe@ demddmberditde R Uie Reterdestlo),

- hydroxy, -O(Cl-C5 alk hal o- substituted-(d -C5 al kyl),

-C2- C10° al*ke |°Y°19@§¥108I36yé%ét k{F1-Cs %kx}Pne) N7, 8, grpno-substituted-(C,-Cs

D B A gy 500
O 1D te@ioNkle), 2 --C(S
ZSE(V\D) ZOOErggggégg Pe jngsg)ggfl/e%g%%@%é] Y O_me%:n]agp al Iie}@H g%e;%zge)f;ﬂ keC(nyI)
-(ni troge ’r?PI%‘ Tl 7. mentbEd @ﬁ)ﬁ‘ﬂ’%@ Yﬁ‘&é’ﬁ (8@
- (ni tr ogenego)n- @PCpﬂkilzt g%)g/lgﬂl @fybe 5 QgNHPNM%'éagh B@Wﬁﬁﬂwﬁsﬁﬂ&ututec( & to

7- menber ed nonocyclic menber ed bicyclic

het er ocyc|bstitutecgiti@ne grmee nyD 2(11-4?5@1()/1), fzlog halo=splostitasd-4€ k¢’ aked)- Nz] z2,

:Imkglo) %Nb%ﬁbtsH@;%ﬁlt%éccg élﬁf)‘kfoc c et g&o%é I@(Syb( cﬂryd%(:}gil I\gl )lelﬁ%/l( )C1($5 to

10- rrenber e@CNyHEK(THCs ddlejzl;gr—bl@p()e)myla((([}ﬂzm{xy@) }(nitolgsd-conthiachga-yb 7-

-(H2 NC( 9 ) utpesré 1%18}10609101[133/ Igétgl%(lzyclé)g-% %‘-’membered bicycloheterocyclic amine, -C;-

Cy alkyl, -C,-Cyy alkenyl, -C,-C alkynyl, -aryl, -benzyl, -(H,NC(O))-substituted(C;-Cs
. alkyl), carhoxy-substituted-(C-Cs alkyl), -C(Q)OH, -C;-Cs-alkylene-C(0)0O-(C1-Cs it

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

Z, and Z, are independently -H or -C;-Cyq alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Zs), where Z; and Z, are
independently, -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -hydroxy or -NHp; or N, Z; and Z, are taken together to form a —(nitrogen-

20  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,-Cg alkyl),

25  -S8O;NH(C,;-Cs alkyl) or C(O)NH-(C;-Cs alkyl);

Zs is —H, -C;-Cs alkyl, -(CH3),-CN, -(CHy)y-aryl, -(CH3),-(3- to 7-membered
monocyclic heterocycle), -(CHa), ~(7- to 10-membered bicyclic heterocycle), -(CHz)p~
COO-(C,-Cs alkyl), -(CH),-COO-aryl, -(CH;),-COOH, -CONH-(CH;),~COOH, -
CONH-(CH,),-COO-(C,;-Cs alkyl), -CONH-(CH,)y-aryl, -CONHNH~(C;-Cs alkyl), -

30 CONHNH-aryl, ~(CH),~-CONH,, ~(CH;),~-CONH-~(C;-Cs alkyl), -(CH3),~CONH-aryl, -
(CH),-CONH-(CH,)q-aryl, -(CH,),-CONH-(CHy)q-(3- to 7-membered monocyclic
heterocycle), ~(CH2),-CONH-(CHy)-(3- to 7-membered monocyclic heterocycle), -
(CHy),-CONH-(CH,)q-CONH; -(CH;)-CONH-(CH)q-CONH-(C;-Cs alkyl), -(CHa),-
CONH-~(CHy)q-CON(Cy-Cs alkyl),, -C(O)(CHz)x~(C1-Cs alkyl), -C(O)(CHa)n-aryl, -
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-C(O O (C1-C5 alkyl), -C(O O phenyl or -C(NH)NH2, each of which is
unsubstituted or substituted with one or nore of -O (Cl1-C5 al kyl), -halo,
hal o- substituted- (G -C5 alkyl), 10 HO substituted-(d-C5 al kyl),

am no- substi tut ed- -C5 al kyl), -hydroxy, -NO2, -NH2,
al kyl), -N Cﬁlﬁ(ﬁ%éq%%ﬁ) (C1-C5 al kyl), -(nitrogen-containi RﬁT@SZ(’P%O(’f"M
menber ed nonocyclic heterocycle), 7- to 10-nenbered blcycloheterocycllc

*reno o) SIS o AR eoDi e ik S Raoe B ary))

- (O OH, ﬁbmﬁ&edilﬂonyct}&hehéf@ﬁ)c@lé)CJC(Q)&Hz)n COIE(7aIt<kW Jneptbere@bidshlic

I cyl -(d - d dent | - Cl-
2y uni e O EH il “CD RS TresriR e BRI of —hal o - 0L
or - N( 23) (Kétérocwt@r@ @Z(Oﬂaﬂ -pn reC%O)(@HBeOﬂQ@ﬂbXnemﬂéré?lrblcﬁllc% al kyl, which

is unsubstituted or substitute one ‘or nore -hal 0, -hydroxy or

-NH2; of Npetezgeysia, ﬂOEP@HMwnybga@@fcﬂﬂn-{%rtm7anen(1bﬁr¢dr1@g@qcyghp cont ai ni ng

10- member el BT RRUERL S EhE) CERP G- T SRR AR T L TR o
fonn a - (hitéogh);-CHONNGOHRG-pBenyll), -E(OMGH@HPH&M)Q&H{Z)CFS-heﬂahaﬁy&bda) or a
(nitrogen- contai n| ng 7- to bi C§C| i c heteroc each R7 is

|ndependen?1P9°°yﬂ1° hetardexsleys @O%Ng&}@im%néw@ Hyq 7- 6 10cpe GTSELW? lic 25
- SG2NH( C1.- ﬁ@er@gsyé )- (RD)T@(@{?H'@ Q@r”?gﬁeﬁ’}i)é?&l ﬁron%%chéhet&oc gdid);, & al kyl

-(CH2). ered nonocyclic
het erod9c| 6§O)N((C¢Fﬂr)7 to(IO-mmbemibtemh@ﬂae@r@wdyhl ¢1c-SReNHeiocycl e), - (CH2) a

COO (C1-C5 al ky COOH, -CONH (CH2)n COOH, -
CONH((CHz) coo‘l("%ill é%ﬁgf"%ﬁﬂ“(%ﬁ%@ryl -CO\IHNH—ECl-)CS alkyl), 30
CONHNH- aryl , - ({Gd2nnintegdirih ging b1 )0, to 1GONH- ( C1- c5 al kyl), -(CH2)a CONH aryl,
- (CH2 CO\IH— ary CH2 7- menber ed nonocyclic
he'g erogzycl e), ( )?‘?‘Pt‘@mh (‘%ﬁ?ﬁeﬁ’ C@@POPBC{SO?%ﬂ‘B@?éM rEijnocycl i c het erocgcl e),
- (CH2) 1 CONH(CH2) g CONH2 - (CH2), CONH- (Gki2) y- CONH-(Cr-C5 al kyl), -(CH2)II
CONH (CH2) g CON(Cr-C5 alkyl)2i -C(Q (CHZ)a (C1-C5 alkyl), -C(O(CH2)n-aryl,
21 WD 2005/ 009398 PCT/ US2004/ Of Ny~ 000H, - C(O (CH2) o

COO (C1-Chal kyl), -C(O (CH2)n COf rrbered nonocyclic

het erocycle), -C(O (CH2)n COO (7 menbered bicyclic heterocycle),
-C(O (CH2) n phenyl, -C(O (CH2)#&d petfbe ed nonocyclic heterocycle),
-C(O(CH2), phenyl, -C(O(CH2)a (7-rto 10- mber&d bi cyclic

15 (VIIb)

and pharmaceutically acceptable salts and hydrates thereof,
wherein
Rsis O, NH or S;

20 X is -C(0)-, -CH,-~, -CH(halo)-, -CH(OH)-, -(C(OH)((CH2)CH3))-, -
(C(OH)(aryl))-, -O-, -N(Zs)-, -S-, -CH(NR ;R 3)- 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 heterodycle) and m is an integer ranging from 0-5;

Ry1 and Ry, are independently -hydrogen or -C;-Cy alkyl, or N, R); and R, are

25 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),
-C;-Cyp alkyl, halo-substituted-(C,-Cs alkyl), -C,-Cyp alkenyl, -Cs-Cg-cycloalkyl, -aryl, -
22



5 heterocycle), -C(O Q(CH2)R phenyl, -C(OQ CH2)n (3- to 7-nenbered
nonocyclic heterocycle), -C(O (CH2)"-phenyl, -C(C(CH2), (7- to 10-nenbered
bicyclic heterocycle), -C(ON(CH2), phenyl)2, -C(ON(CH2), phenyl)((CH2)Q

3- to 7-menbaigcdosgyoecyclic heterocycle), -C(O N (CH2)n @QQH)SEGO%&'?@) q 7-
to 10-nenbered bicyclic heterocycle), C(O)N((CHZ)n (3- to 7-nmenbered

nmonocyclic heterocycle)2, 10 C(ON(CH2),-7- to 10-nenbered bicyclic

het er ocycl &, amino-sERFiINtEd-(C easdlkyl),i-S(GIOH, nC@“@)@(Cﬁmglldy@ f00)(C+0s 10; and q
is an integ r g|n fromOto 10. The invention also relates to conpounds
of Fornul a ﬁ(w §2°f BRs Rz NH R3 X R4 R7 R7 15 (VIIb) and

phar maceuti cal | ¥ jaaRept. g@%ﬁHsaNt}ﬁ;@. mgmpe@ tlm.eod)C&_%m &_?qy_ R5 is O NH
or S; 20 Xis -C( @%3 - CH(hal o) -, Rg; ((CH2) nCH3) ) -, -
(C(O—I)(ar yFYPNH-,- N(CN(QZBICYD, SH- -ﬂﬁﬂ( N1 B)-; or - N( SQ2Y) -, wherein Yis

(Cl Cslgglzkyl )C‘%J/'Scﬁ aé“’%hgyheébglmeaékeb @% %glﬁe?rgg%}/[ﬁgc “e) 93&%{10 %(ds:l 221 i g'[ eger

rangi ng fr emnbeylic H&éroaY(ﬂe)RJ(ﬁltl@l‘gal-bdiﬁeﬁQ@Qdef@ill(b‘meiin&Séﬂed@ﬁfycm het&befe)al kyl ,
or N, R11 and R12 are 25 taken_together to forma_ -(nitrogen-containing 3-

to 7- menberl@ytonmeryeet awnﬁ@f%lpaes%qc&le) or- 8- I(Ontrlﬁmbaéﬁbtféfﬁle%wrﬂ@w#@, to

_1gy rre 28:;] edCﬁCzicé%idaﬁ(yg?%r?f 0&‘1281 e)écl-ﬁl all{%nf)%zlﬂg%nféggoﬁﬁﬁtﬁﬂg@%@e@gent ly

hal o- subst elkpb.ed- ( Cl-l‘ﬂiglélslaWY)‘)(CrCQal@@ -a(Cke(Esydlkyl) &2 toﬂ-lnglnlbﬁwed kyl, -aryl, -

22 VO 2005098358, PCTL 4198004/ 057 31 N2, A nor bRt Lt o0z (D5 ol kvl ).
(HNC(O))- substltuted 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), -hvdroxy, -NO,, -NHa, om

15 -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, -Cy-
Cio alkyl, ~C2-Cyp alkenyl, -C,-C g 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(0O)-(C,-Cs alkyl); and

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

25 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, -C1-Cs alkyl,-O-(C;-Cg alkyl), -S-(C;-Cy alkyl),
-SO,NH(C,;-C alkyl) or C(O)NH-(C;-Cg alkyl);

30 Zs is —H, -C-Cs alkyl, ~(CH;),-CN, -(CHy)q-aryl, -(CHz)n~(3- to 7-membered
monocyclic heterocycle), -(CHz), —(7- to 10-membered bicyclic heterocycle), -(CHy),-
COO-(C-Cs alkyl), -(CH,)4~COO-aryl, -(CHz),-COOH, -CONH-(CH,),-COOH, -
CONH-(CH3),-COO-(C;-Cs alkyl), -CONH-(CH,),-aryl, -CONHNH-~(C,-Cs alkyl), -
CONHNH-aryl, -(CH2),~CONH_, ~(CH;),-CONH-(C;-Cs alkyl), ~(CHz),-CONH-aryl, -

23



Ais -S02-, -SA2NH, -NHCO, -NHCONH, -0-, -CO, -OC(O-, -C(OO, -CONH,
-CON(CL- 4 alkyl)-, -NH, -CH2-, -S or -C((5)-; 5 Bis -C1-ClO al kyl,

-C2-Cl O al kenyl, -(nitrogen-containing 3- to 7-nenbered nonocyclic
het er ocycl e)woz() sfgen-containing 7- to 10- rrerrber ed bicy cycle),
-(3-to rrenbere nonocycl i c heterocycle), to 10- rrengtllrugﬁ)}a‘g?oggljg lic

heterocycl e), -C3-C8 cycloalkyl, -aryl, NZlZZ -(C-C5 al kyl ene) - Nz1z2,

ami no- subs(@mg;.emml@gq adl, kmﬂz)n-cm(@z)gt*% 7(11%%@ﬂnl§ﬂdc)ychc (CLl-C5
al kyl)-(3-.to ed 10 m)noccm het er ocycl e al kyl)-(7-

to 10- rrenbé?t@ecm@yéﬂﬁ@)nmwc(% qe(P- to.7-mpphere n@%‘ﬁ[ﬁ b%ﬁﬁf%‘facls)r 591

-(C(Hg))Ng( [c))%l)e%éj%l? bﬁ‘gﬁ%‘%@ h@%ﬂﬁgﬁ ch:fz%su@ﬁl tut ZAA&?’ suzg’étitut ed

wi th one ofONd- éCIdi)q CONIC-C atldyKy,|-C(OXBHL)a(Chak alksDoH OV @iHRY-4rd] - Cs al kyl ),

oo, et GEchian O OB et s P @O 0 Ty ) 7

(nl t r ogenmeaBeH mdﬁgcy?chcheteiccyaeﬁb@(r@@b REOELT- o h@&@hﬂfeyéaltﬁc) clid- to
10- menber ed bicycl oheterocyclic am ne, -Cl- Clo alk - C2-Clo aI kenyl ,

-C2-C10 al ksierprycle)aiGrO)(Chy nyl, - @@)(@{I@) (3-dofgnem I@Hmmocyehc al kyl ),

o kAT Bl BT s 9 0 (o

i ndependenhétgxoeyftlejr C{Ol@m@),apheylbd @{@)@I(CH@E-(B@SNﬁshembﬁredirrmnocyshdast| tuted

ith - Z3 4
Ymndepceﬂgeo{‘?tgr%‘gﬁilfgo F(Bgéf(h@b g R C&I(ﬂ%éh% ? Jﬂﬁﬁ%&eﬂeﬁeﬁ? sﬁrbgt i tuted
with one onet%&w@OfC(ow(esznfm@ﬁﬁ)&Y @(b)Ndb"d%z)n%erM)(@m&l@ #4-Refibéien

together to forma -(nitrogen- containing nbered monocyclic

het er dcycl Bpnegychic hiteroeydr)e nC@h{(ﬁIfﬁz)mghewl)ﬁ(GH% 71@- ]rﬁamﬁmb@@dbiwth ic

het er ocycl o

(ni £ ogun aempBieldh cROINEr 316 7 ALRRLLHEh IR BebBElBLy oy
-(nitr ogenf((@w((éfﬂm-ﬁgtoﬂo mmnli@edr’mm‘ﬂércdsttdmayylc)o; o SexBNHacycl e) each R7.is

i ndependent |y Cl-Co, al k Cl- | kyl), -S-(Cl-C6 al kyl),
SOZNH?%I 6 aI ?aybfl%?n@teéﬂ#%’egf %ﬁﬂa 430" 75 is -H -CL. G5 &l Kyl ,
-(CH2) n CN, %amﬁtregéx randifgBdm (B3-10t 0 7 “menbered nonocyclic

het er ocycl e), to 10-nenbered bicyclic heterocycle), -(CH2),

COO- (C1- C5 al kyfpe mvéxﬁda)arhoQ@E%egwéompo{xﬁ&%wouﬁ@@dvggﬁO\H (CHz), COOH, -

CONH (CH2), COO-(C1l-GC5 al kyl), - (CH2), aryl HNH- ( C1- Cs al kyl ),

CONHNH-aryl, -(CH2), CONH2, -(CH2), JCONH (&1-C5 al kyl), -(CH2)n CONHaryl,

23
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20
and pharmaceutically acceptable salts and hydrates thereof,
wherein
RsisO,NHor S;
X is -C(0O)-, -CH;-, ~-CH(halo)-, -CH(OH)-, -(C(OH)((CH,)xCHs))-, -
25 (C(OH)(aryl))-, -O-, -N(Zs)-, -S-, -CH(INR11R}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 m is an integer ranging from 0-5;
24



WO 2005/ 009398 PCT/ US2004/ 005737 (CH2)n CONH- (CH2)garyl, -(CH2),;
CONH (CH2) g (3- to 7-menbered nonocyclic heterocycle), -(CH2)C CONH

(3- to 7-

menber ed nonocyclic heterocycle), - (CH2)"-CONH ( CH2) gCONH2

CONH- ( CH2) g wiids06d3esC5 al kyl ), -(CH2), CONH (CH2) g CON(féT/GS208d/d6ys)
-0 (CH)"-(d -G alkyl), -C(Q (CH)"-aryl, 5 C(OQ(CH), COOH -C(O(CH2)n
COO (d -Chalkyl), -C(O(CH2)n COO-(3- to 7- nenbered nonocyclic

het er ocyc

le), -K a)d Kh2jeindpendehtlyt-bydrogamrber-€laltyl peNi By dudtRys ey cl

-C(O (CH2 |, .-C(O) (Ck 3- het
Q10 ( Cr) S GRRfRe © Brey Gl Bent P o X BB BB PRPIES het er ocy
- O O) O CHAeterdieRy, lor a= (it gan(ddAlamnin 8 7- fod 04nsRbEE] 6id dmfhéﬁe)‘&iyblé) ;10

het er ocyc
het er ocyc

| e), C(O) CHZ) phenyl, C(O)_& 2)n (7- to 10- menber ed bi cy

1 e), R R)Ro(@dBarrpindapanontly. bydpagny habo, -hydspy, )@(@H@saﬂ@l)

7- menbek ed, C hgn -
10- menbger ed b c@g?llf hiis, ﬁ%&%@?é@ alk%&)@{ﬁ (3%% g g ef‘a’é}& nber ed-
nonocycl i d\‘]‘lgtaanm:c;ubbm)l&d (€1-Cs alkP)NG(OFOR) -C(D)YO(@y- CDalkﬁDnb@lCéO)(m{Qscl i C,

het erocyc
gis an i

I&IE F\Ri 15 each n is an integer ranging fromO to
2804 fromO to 10. The invention also relates to

conpounds  of quus@24x@cbzwa- 18180. RRTISONHL B8 -C., BO(BY. Moyl R7

(M'11) 20 and pharnaceuti cal [y acceptable salts and hy
wher ei n R5"C|O§‘HS'

10

15

20

25

30

rat es thereof
-GN 1-64 alkyl)-, -NH-, -CH;-, -S- or -C(S)-~;

B is -C;-Cyy 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),
-C3-Cs cycloalkyl, -aryl, -NZ,Z,, -(C)-Cs alkylene)-NZ,Z,, amino-substituted-(C;-Cs
alkevl), -N(C1-Cs alkyl)(C;-Cs alkyl), —(C;-Cs alkyD)-(3- to 7-membered
monocyclic heterocycle), or —(C,-Cs alkyl)-(7- to 10-membered bicyclic heterocycle), -
(HoNC(0O))-substituted aryl, -(H,NC(O))-substituted pyridyl, -C(O)OH,
-C(O)O-(C;-Cs alkyl), -C(0O)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,;-C;s 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,-Cyg alkenyl, -C5-Cyg 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

Z, and Z, are independently -H or -C,-Cyg alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(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, 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); 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 R is independently -H, -C,~Cs alkyl,-O-(C;-Cs alkyl), -S~(C1-Cs alkyl),
-SO,NH(C,-Cs alkyl) or C(O)NH-(C;-Cs alkyl);

25
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Xis -C(O-, -CH2-, -CH(halo)-, -CHOH)-, -(C(OH)((CH2)mMCH3))-, 25
(C(oH)(aryl))-, -0-, -N(Z5)-, -S-, -CH(NRuR12)- or -N(SQ2Y)-, wherein Y is
-OH, - NH2, -(Cl1-C5 alkyl)-(3- to 7-nenbered nonocyclic heterocycle),

or- (Cl- Cs alwybgosodsest 0 10- menber ed bicyclic heterocycl egciishosiydoSrzan

i nteger ranging fromO0-5; 24 WD 2005/ 009398 PCTI US2004/ 005737 R11 and R12
are independently -hydrogen or -Cl-Cy alkyl, or N, Rl1 and R12 are taken

t oget her to fordnia—H(4Csaden—~0Oh)aCN, AEH)-ard, ACHe k8 od/-membexed| i ¢

het | - a = (nit ; ining 7: 10- d, bi exgl.i
el SN L R P L T
A R I e o pevA e TR i B i

almkﬁlo) éubs@@NHt(gé{ZZn@es@ng%ﬂlﬁﬂ): 3@1&5{@&@@) &@ﬁ@{'éq:k% skyD.oc( o) (c1- 5
"Ly 5 NSt fa3. S 3 oo, qORY, oo afp-

-0(O) -] - g o - Ky 2 P ONgE? RS- -C(9)-;
1(C)JC( Bris - CCCI"E)LEIJ@NHy(ICHz??@yICEI(GHg)lnI@@NH?(C—I%)}}-(Bf tfemenibatedinminogy @ic '[o oS

7- r ' -(nit -cont ai nj ng_7- 10- nenber ed
b oyers o meERaEh SR P s e R i el e) (Tt
10- menber q@Hy),AYONH(OMES LCORWS | 0H,),- ca%gﬁicglwba-csw)s -(CHBRZ2,

-(Cl-C5 al kyl -NzZ172, i - bstit ut | kyl -N(Cl -C5
T AN R B Bt S o et o DS HomBo e 1 o

ey St e e e gy el o

- C( 0) O ( Clm@Bbeatdaybiqcyeli 1Bt @opvba)yIC(O) CHRLLMEP OHZ; tocfemembenshbisiyclics

a0 sy e SRR S Rt Bl e

ami no- substetdrat ﬁ),(-@é@)@?}é%%&ﬁyl, -igﬁ(@ﬁ%r(% NOR)-rrefiired 2@y, - NH( C1- C5
B2

al kyl), -NC - al kyl) aIk- -(nitrogen-containing 3- to 7-
el ed MRy UK bepThENT FONHTb Gt -eemeneRerdiocy ol e

“Choncl )bl oot T s RESRREORY. Pl
-0 OH, -Heler@ycke), k CLOMNCCHO)- Ghenlz, OO (ORN (K ))-plrengl)((CBL 1yt 3¢t @rmeendB(@) - (Ol - C5
o R B GReT! SIER gt S B b 50 S)
where Z3 digtbracdciry,eC(ONIEDE))HE1td T menbetdd médocBlichdtetbeyctdi,ch i s
unsubstituted or substituted with one or nore
C(O)N((CHa),-7- to 10-membered bicyclic heterocycle),, or -SO,NH,;
20 each n is an integer ranging from 0 to 10; and
q is an integer ranging from 0 to 10.
A compound of Formula (I), (Ia), (Ib), A1) (1a), (111), (IV), (V), (VD, (V1I),
(VlIa), (VIIb) or (VIIc) or a pharmaceutically acceptable salt or hydrate thereof (a
“Tetracyclic Benzamide Derivative”) is useful for treating or preventing an inflammatory
25  disease, a reperfusion disease, an ischemic condition, renal failure, diabetes, a diabetic
complication, a vascular disease, or cancer (each being a “‘Condition”) in an subject.
The invention also relates to compositions comprising an amount of a Tetracyclic
Benzamide Derivative that is effective to treat or prevent a Condition, and a
pharmaceutically acceptable carrier or vehicle. The compositions are useful for treating
30 orpreventing 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.
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of -halo, -hydroxy or -NH2; or N, Z3 and Z4 are taken together to forma
-(nitrogen- containing 3- to 7-nmenbered nonocyclic heterocycle) or a
-(nitrogen-containing 7- to 30 10-nenbered bicyclic heterocycle); or N, Z1
and Z2 are taken together to forma - (nitrogen-containing 3- to 7-nenbered
monocycl i ¢ hBO08¥YPEI%) , or a - (nitrogen- containing 7- t@CTOSAMM0ER73M

bi cyclic heterocycle); each R7 is independently - H -Cl CG al kyl , O(CI-

00 S005/ 000395 PReTieASb PR bopdeRtootiorb i e e epne C(fé%lfﬂlﬁﬁﬁg ‘D).

aryl, - (CHadmfed de%&lpzroﬁﬁﬁ@ﬁﬁﬁgatmr&&ﬁ%'eé VI B QEM I8 Yo exeérﬁ;ﬂ@ flon-(7- to
10- rrenbered bi cyclic heterocycle) )n COO (C1l-C5 al kyl)

- (CH2) ncodlﬁlmg,emt(ommnts@@mnvem (CH2)a COOH, - CONH- (CH2) - COO (Cl- G5
al kyl), -CONH (CH2)n aryl, -CONHNH- (C1l-C5 alkyl), 5 CONHNH aryl,

-(CH2) NnCONH2, -(CH2) -CONH(Cr-C5 alkyl), -(C2) -CONHaryl, -

(CH2) n- CONH- (CH2) g-aryl, -(CH2)cCONH-(CH2)qg-(3- to 7-nenbered nonocyclic
het erocycle), -(CH2),; CONH (CH2)g-(3- to 7-nenbered nonocyclic

het erocycle), - (CH2)"-CONH (CH2)g CONH2 -(CH2)n CONH (CH2)g CONH (O -C5
alkyl), -(CH2), CONH (CH2)gq CON(Cr-GC5 alkyl)2, -C(O(CH2) -(C1-C5 al kyl),
-C(O(CH2)n-aryl, 10 C(O(CH2) -000H, -C(O (CH2)n-COO (C1-Chal kyl),
-C(O(CH2) -COO (3- to 7- nmenbered nonocyclic heterocycle), -C(O (CH7)
-COO- (7- to | O nmenbered bicyclic heterocycle), -C(O (CH2)"-phenyl,
C(O(CH2),; (3- to 7-nenbered nonocyclic heterocycle), -C(O (CH2) -phenyl,
-C(O(CH2)n(7- to 10-nenbered bicyclic heterocycle), -C(O (CH,)nphenyl,
-C(OQCH2) -(3- to 7-rnernbered nonocyclic 15 heterocycle),

-C(O (CH2) nphenyl, -C(O(CH2)n (7- to | O menbered bicyclic heterocycle),
-C(ON((CH2)n phenyl)2, -C(O N (CH2)nphenyl) ((CH2)qg-3- to 7-nenbered
nonocyclic heterocycle), -C(O N((CH2)nphenyl)((CH2)g 7- to |I0-nenbered
bicyclic heterocycle), -C(ON(CH2), (3- to 7-nenbered nonocyclic

het erocycle)2, - C(ON(CH2)n 7- to |I0-menbered bicyclic heterocycle)?2, or
-S2NH2; 20 each n is an integer ranging fromO to 10; and q isS an integer
ranging fromO to 10. A conpound of Formula (1), (la), (lIb), (I11) (Ila),
(ren), (rvy, (M, (M), (vir), ((Mla), (MIb) or (VIIl) or a
pharmaceutically acceptable salt or hydrate thereof (a "Tetracyclic
Benzam de Derivative") is useful for treating or preventing an inflanmatory
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25 di sease, a reperfusion disease, an ischemc condition, renal failure,

di abetes, a diabetic conplication, a vascul ar di sease, or cancer (each
being a "Condition") in an subject. The invention also relates to
conposi ti onswoiysdosioRg an anmount of a Tetracyclic Benzaprggst®libisads ve
that is effective to treat or prevent a Condition, and a pharnmaceutically
acceptable carrier or vehicle. The conpositions are useful for treating 30
or preventing a Conditiond4. ak excriptioh of theMem¢ntiom f urt her relates to
met hods for treating or preventlng a CDndItIOH conprising admnistering to
a subject in need thetbdietearyelia D g ey of Ferm@a(banmi de Derivative
that is effective to treat or pr event the Condl tion. 26 WO 2005/009398

PCT/ US2004/ 005787 statéth ebpregthe presemvievdntiom civeynphecsicuersnd of Fomsld @) |y by
reference to the follow ng detailed description and illustrative exanpl es,
which are intended to exenplify ngn- Iémiting enbodi ments of the invention

I nvention 4.1 Tetracyclic Ber
above, the present invention e conp sses'tonpounds of Formula (I) RL ORS R2
| R7 RBR4A XRa 5 Rg Ro an §» acceptabl e salts and
hydrates thereof, where Rl,; R R8, R9, R10, and X are

defi ned above for the Tetracycllc Benzanld De 'vatlves of Formula (1). 10
In one enbodinent Xis 0. In one e :2 ? and R o are hydrogen.

I n anot her enbodi nent, at | east one of R1, , R4, R7, R8, RO and Rio is
ot her than hydrogen. In one enbodi nent R5 } -C10 aIkyI.

5 R1g
@

and pharmaceutically acceptable salts and hydrates thereof, where Ry, Ry, R3, R4, Rs Ry,
Rg, Ro, Ry9, and X are defined above for the Tetracyclic Benzamide Derivatives of
Formula (I).
10 In one embodiment X is O.
In one embodiment R,-R4, R-, and R;¢ are hydrogen.
In another embodiment, at least one of R;, Ry, R3, R4, Ry, Rg, Rg and Ry is other
than hydrogen.
In one embodiment Rs is -C,-Cq alkyl.
15 In another embodiment Rs is -C4-Cjq alkyl.

In another embodiment Rs is -C¢-Cyg alkyl.

N

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

Formula (I’):
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15 I'n anot her enbodinent R5 is -C4-Cl O alkyl. In another enbodinent R5 is
-C6-C10 al kyl. In another enbodi nent the conpounds of Formula (1) have the
structure of Forrmula (1'): 28 WD 2005/ 009398 PCT/ US2004/ 005737 ORS N X Ra
RO (U) wherwioreod§oo®s RS and RO are defined above for thecTeiss@eysshic
Benzam de Derivatives of Fornmula (1). 5 4.2 Tetracyclic Benzam de
Derivatives of Fornula (la) As stated above, the invention further
enconpasses conpounds of Formul a (Ia):ORfRI OR5 RR\ NR7 RB R ORs R o RO
(la) and pharmaceutically acceptable splts and hydrates thereof, where R

R2, R3, R4, R5, R7, 10 R8, R9 are defined above for the
Tetracyclic Benzam de Deri vg i (la). I'n one enbodi nent RI-R4,
R7 and RI O are hydrogen. |ni{jganother at least one of RI, R2, RS,
R4 R7, R8, RO or RIO is othg gen. 15 In one enbodinent R5 is
-C2-C 0 alkyl. In another enbsedisf : C4-C O alkyl. 29 WO 2005/ 009398

PCT/ US2004/ 005737

1

@)

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

Derivatives of Formula (I).

5 4.2 Tetracyclic Benzamide Derivatives of Formula (Ia)

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

R ORs
Ra
AN \
R7
Ry Z
R4 0 Re
)
R
Rio 9
(Ia)

and pharmaceutically acceptable salts and hydrates thereof, where R;, Rz, R3, R4, Rs Ry,
10 Rg, Ry, and Ry are defined above for the Tetracyclic Benzamide Derivatives of Formula
(Ia).
In one embodiment R;-R4, R;7 and Ryg are hydrogen.
In another embodiment, at least one of R, Ry, R3, R4 Ry, Rs, Ry or Ry is other
than hydrogen.
15 In one embodiment Rs is ~-Cp~Cyg alkyl.
In another embodiﬁlent Rs is -C4-Cyg alkyl.
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I n anot her enbodi nent R5 is -C6-Cl0 al kyl. In another enbodi ment conpounds
of Fornmula (la) have the structure of Fornmula (la'): ORS N OR8 Rs 5
(la') wherein R5, R and R9 are defined above for conpounds of Formula (I a)

IIIustratlv of Formula (la') are set forth beI
g (la mﬁ‘ﬁg’%ﬁ@%ﬁ%gé% Re RO 16a - CH2COOH - OCH2COOH - ‘%i’é’g%%‘t’@i?)sw
-O(CI—|2)30H H 16c - (CH2)50H - OQ{CH2) 50H -H 16d - ( CH2) 60H - O( CH2) 60H - H 16e

- (CH2) 4COH - qlgagg,ﬁgqgibodﬁne,g@{s\fpc%q%mg)psgs PCT/ US2004/ 005737 16f - CH3
-H-H 16g -C(Q -glucuronide -H-H 16i -CH3 -H -OCH3 16j

-(CH2)30H -H - @mt;nsmmboﬂ@nent@@mm@mofﬁnrmml@))mﬂtfm@upm ofdteemulacal |y
accept abl g ( |ts and hydrates thereof. 4.3 Tetracvclic Benzam de Derivatives
of For mul a% The invention al so reloat es to conpounds of Formula (1b): R,
OR5 Rs

A

Z

Rg
5 (12%)
wherein Rs, Rs, and Ro are defined above for compounds of Formula (Ia).

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

/ 0 Rs
AN N
/
0 Re
J Re
(Ia’)
Compound No. Rs Rs Ry
16a -CH,COOH -OCH,COOH -H
16b -(CH2);0H -O(CH,);OH -H
16¢ -(CH;)sOH -O(CH,)sOH -H
16d -(CH3)sOH -O(CH,)sOH -H
16e -(CH2)4COOH -O(CH_,),COOH -H

30



Rz N R/

salts and hydrates thereof,
are defined above for the Tetracyclic Benzan ide Derivatives of
R, -R4, R7 and RI O ar eruydisomenos7sm

R |

Formul a (I b) WO1003499398e enbodi nent ,

Ry Ra /NR R~ 5 R0 Re

(1'b)
where R,

and pharmaceutically acceptabl e

R2, R3, R4, R5, R7,

R8i RO, R o

anot her enbodi nent, at |east one of R, R2, R3, R4, R7, Re, RO and R10
other than-hydrogen |n one enbodinent RS is -C2-ClO gl kyl | n anot he
embodi ment RS i s;6rCA- Cro} al kyl .cgd5 I'n anot her _gmbodi nent RS ig - C6-Cl
alkyl. Infafurther enhodinent R is -C{Q(C-C5 alkyl). ln yet anoth
enbodi nrent R, il%g-C(O)( bl-CS_ . hi anot hegg enbodijment thg conpou
Forrmul a (ILh) bhave~the structure of ~ Formula (fb"): 31 WD 2005/009398
PCT/ US2004/ 00573, ORS NI N Rl (LRe) Wherein_ 5 and R1l are gefined
for Formula_(Ib). An illustrative conpound of Fornmula (Ib') is conpou
set forth]bel ow 161@( O) CH3 NH-CﬁI:,’ 5 HSQ O) C -H -OCH3
16j -(CH,);0OH -H -O(CH,);0OH
16k -(CH;)¢OH -H -O(CH,)sOH
and pharmaceutically acceptable salts and hydrates thereof.
4.3 Tetracyclic Benzamide Derivatives of Formula (Ib)
The invention also relates to compounds of Formula (Ib):
5
(Ib)
and pharmaceutically acceptable salts and hydrates thereof, where R;, Ry, R3, R4, Rs R,
Rs, Ry, Rio, and Ry are defined above for the Tetracyclic Benzamide Derivatives of
) Formula (Ib).
10 In one embodiment, R;-Rs, R7and Rjq are hydrogen.
In another embodiment, at least one of Ry, Ry, Rs, Ry, R7, Rg, Ro and Ry is other
than hydrogen.
In one embodiment Rs is -Cy-C)g alkyl.
In another embodiment Rs is -C4-Cyp alkyl.
15 In another embodiment Rs is -C¢-Cyp alkyl.

In a further embodiment Rs is -C(O)(C;-Cs alkyl).
In yet another embodiment R;; is -C(O)(C;-Cs alkyl).
In another embodiment the compounds of Formula (Ib) have the structure of

Formula (Ib’):

31

and

i's
;

0
r
nds of

above
d 21a,



(21a) and pharmaceutically acceptable salts and hydrates thereof. 32 WO
2005/ 009398 PCT/ 1JS20041005737 4.4 Tetracyclic Benzam de Derivatives of
Formula (I1) As stated above, the present invention enconpasses conpounds of
Formula (I1)wod8ds/4893982 \ N/ R R3 X R4A RROR7 R9 R8 Pﬁlrh)szi%m%‘%‘n
pharmaceutically acceptable salts and hydrates thereof, where Rl, R2, RS,

R4, R5, R6, R7, Re, R9, R o, and X are defined above for t he Tetracyclic
Benzani de Derivatives of Formila (1'l1). ORsone enbodinent, R -R4, R7 and Rio
are hydrogen. In another enbodi ment, at Ifeast one of R, R2, R3, R4, R7, RS,
RO and Rio is other 10 than hydrogen. |pg another enbodi nent R7-R10 are
hydrogen. In still another enpodi mey t§ hydrogen. In one enbodi nent

R1-R4 and R7-RIO is other than -O(Cl C5 al k 1), and -A-B is other than
-O(Cl-Co alkyl). 33 WO 2005/ PCT/ US2D04/ 005737 | n anot her

enbodi nent conpounds of Fornul a egAte\structure of Formula (I1'"):
R5 NH X [/ \

R14
(Ib%)

wherein Rs and R, are defined above for Formula (Ib).

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

(21a)

and pharmaceutically acceptable salts and hydrates thereof.
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(11") 5 wherein X and R5 are defined above for Fornmula (11). In other
illustrative enbodinents R5 and X of Fornula (I1"') are as set forth bel ow,
R5 X NH-C(O- NH-S NH-NH NH-CHZ- NH -N(SQ2Y)- RS X S -C(O- S-S S
-NH S -CHz- w9 200(/06R¥) - RS X 0 -C(O 34 WO 2005/ 009398 Bethldandheks$05737
O-s- 0 -NH 0 -CH2- O -N(SQ2Y) and pharnmaceutically acceptable salts and
hydrates thereof. 4.5 Tetracyclic Benzam de Derivatives of Formula (lla) 5
As stated above, the 44 Setrvcy¢livvanzamid iyssefsl ) s of Formul a
(ItTa): R OR %4 RBRR7 9 R e (lla) and pharmaceutically acceptable
sal ts and hydr afestatedebed, theydnesent iRVentiRR enddBypafds cdRbporR@s of Formula (1D):

Ly

5 and pharmaceutically acceptable salts and hydrates thereof, where R;, Rz, R3, R4, Rs5 Rg,
Ry, R, Ro, Ryg and X are defined above for the Tetracyclic Benzamide Derivatives of
Formula (I).

In one embodiment, R;-R4, R;7 and R g are hydrogen.
In another embodiment, at least one of Ry Ry, R3, R4, Ry, Rg, Rg and Ry is other
10 than hydrogen.
In another embodiment R;-R g are hydrogen.
In still another embodiment, Rg is hydrogen.
) In one embodiment R;-R4 and Ry-R,q is other than -O-(C-Cs alkyl), and -A-B is
other than -O-(C,;-C alkyl).
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10 R7, R8, R9, and R o are defined above for the Tetracychc Benzam de
Derivatives of Fonnula (lIla). In one enbodi nent, Rl-R4 are hydrogen. In one
enbodi mrent, R -R4, R7, R9, and R o are hydrogen. In another enbodi nent, at

| east one of wil2009R@p3983, R4, R7, R8, RO and Ri o is other pghushamodsysir ogen.
In still another enbodiment, R6 is hydrogen. In one enbodi nent Rl -R4 and
R7-RIOis other than -O-(Cl-Cs alkyl), and -A-Bis other than -O(C1-d 0

al kyl ). 1 n anothenobabenbedmentcompounidof BornRda () avé thesruptavecofifoemstar uct ur e
of Fornulaap O (lIla"): 35 WD 20051009398 PCTI US2004/ 005737 O NH Rs (Ha')
wherein R3“1S defined above for Formula (lla). In one enbodinent R8 is -A-B,
where -A- is -SO2- and -Bis - NZIZ2 or - 5R§C - Csal kyl ene) - NZ1Z72.
II'lustrative conpounds of Forrmula (Ha') arellset forth beloww 0 NH Ra

phar maceutically acceptable salts A hygdrat e dper eof . 36 WO 2005/ 009398
Benzam de Defivatives of Formula (111)

,} ar)
5 wherein X and R;s are defined above for Formula (II).

In other illustrative embodiments R; and X of Formula (IT’) are as set forth below; . ..,

/ R;s X
NH -C(0)-
NH -S-
NH -NH-
NH -CH,-
NH -N(SO,Y)-
) R X
S -C(0)-
S -S-
S -NH-
S ' -CH,-
S -N(50,Y)-
Rs X
0 -C(0)-
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As stated above, the present invention enconpasses conmpounds of Fornul a
(rrr): RS R NR RBRGA R4 X)) 3 GL & (I1l) 5 and pharmaceutically
acceptable salts and hydrates thereof, where Rl, R2, R3, R4, R5, R6, G,
Qi &B, A, and X are defined above for t he Tetracycl i ¢ Benzam de

Derivatives O 2%¥¥¥H™®a (111). In one enbodi ment R1-R4 ar ECRIFPYYEIT3710 | n
anot her enbodi nrent, at | east one of RI1, R2 R3, R4 and R7 is other than

hydrogen. -1 yt:L another—enbodirert—Rs S—OXVYgeh- +Aa—st+++H—anoether
enmbodi nrent, one of A-GOis N In another enbodinent GB-is N and G-® are
C- R7. 15 |n—another—enbodrent—G—+s—N—ard—GL—EB—and-—SA—are— G RA—
anot her epbodi nent G3 i SON;, and Gl, & and 4 are C RNH- | n anot her
enmbodi nrent—&4—+s—N—and—6—&2—and—E—are—cRA-—t—another—enboedi-rent G
a

and G are N and G and @& are CR7. |n another enbodiment

nd G3 |are N
and GZ anj GA-r are f‘D7 ')n W) annt har mhodi-nant (:I and-_C4 Aar N nd

a (€% d
& T\ T T ToOTTICT F,]ll.l\.l\'Jl TTOTTC T To— O T TOTor an

&3 are C R?. | n anot her @nbodi nent & ahd G3 are N apdod)-and 4 are (- R7.
| n anot het—enbodiment G2 and G4 are N -anhd G and G3-are C-R7Z—ln-anether
enbodi rent G3 and &4 are N and G and G2 are C-R7. In another enbodi nent
conmpounds #fd fhermasentiqally ayceptable saheand iydeatesrthersel Formula 25 (111'): 37 WO
2005/ 009398 PCTI US2004/ 005737 O

(¢}

4.5 Tetracyclic Benzamide Derivatives of Formula (I1a)

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

and pharmaceutically acceptable salts and hydrates thereof, where R;, Ra, R3, R4, Rs Re,
10 Ry, Rs, Ry, and R are defined above for the Tetracyclic Benzamide Derivatives of
Formula (I1a).
) In one embodiment, Rj-R4 are hydrogen.
In one embodiment, R;-R4, R7, R, and R are hydrogen.
In another embodiment, at least one of Ry, Ry, R3, Ry, Ry, Rg, Rg and Rg is other
15  than hydrogen.
In still another embodiment, Rg is hydrogen.
In one embodiment R(-R4 and R;-R)g is other than -O-(C,-Cs alkyl), and -A-B is
other than -O-(C;-C; alkyl).
In another embodiment compounds of Formula (I12) have the structure of Formula

20 (Il2):
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NH X NRIO (lIIl'") wherein X, and RO are defined above for Formula (I11). An
illustrative exanple of a conpound of Forrmula (l111"'") is set forth below O
NH ON 5 CH3 (26a) and pharmaceutically acceptable salts and hydrates

t hereof. 10 wonodsiwmsycli c Benzam de Derivatives of For mpgmsbodyodssst at ed
above, the present invention enconpasses conpounds of Formula (I1V): Rl R5
Rz N\H RBRA R4 XG'& (TV) 38 WO 2005/ 009398 PCT/ US2004/ 005737 and

phar maceutical ly acceptable salts and hydrates thereof, where Rl, R2, R3,
R4, R5, d, @2, &B, A, and X are defined apove for the Tetracyclic

Benzam de Derivatives of Formula ()4 ‘
hydr ogen. 5 I n anot her enbodi nent =9 Nnef R3, R2, R3, R4 or R7 is
ot her than hydrogen. 1In yet anot dinment |R5 is oxygen. In still
anot her enbodi ment, R6 is hydrogef.

(I1a’)
wherein Ry is defined above for Formula (I1a).
In one embodiment Rg is -A-B, where -A- is ~SO;- and -B is — NZ;Z; or —
5 (C;-Csalkylene)-NZ,Z;. |

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

A0

(IXa’)
Compound No. Rs
9a -H
lla -SO,NH,(CH,)3-(N-morpholinyl)

10
and pharmaceutically acceptable salts and hydrates thereof.

36



In still another enbodi nent, one of G3-&4 is N |In another enmbodinent 3 is
N, and Q-4 are CR7. 10 I n another enbednent Q2 is N d, G3, A are
C-R7. |In another enbodinent G3 is N, G @&, A are C-R7. |In another

enbodi nent  GfolGoshosssd . &2, and G3 are CG-R7. In another epBpgkiBiliesd; and &
are Nand G3 and 4 are CR7. In another enbodi ment G and/gg are N and G2
and &4 are CGR7. 15 In another enbodinent G and 4 are N and & and G3 are

CR7. In another embaqi T8leyhe B&sizaﬁad@b%n%mg oﬁboﬁﬂdlag@r e GR7. In

anot her enbodi rent &2 an are -~ I n anot her

enbodi ment G3_angstésdd a5 eNn8Bbséat 1M9t15¥erﬁ6§1p%s&7corﬂﬂ%uﬁ&oém féff(ﬂ@ ment
conpounds of Formula (1V) have the struycture of Fornmula 20 (IV'): 'GNO XN
RO (IV) wherein X, RO and RIORAre def¥ned above for Fornul a (rv)y. 39 W
2005/ 009398 PCT/ US2004/ 005737 cvche Benzam de Derivatives of
Formula (V) As stated abovent 2 hqweRti on enconpasses conpounds of
Formula (V): R R6 Rz %R6 RO 7{Rg M 5 and pharmaceutically
accept abl e salts and hydrat e whefe Rl, R2, R3, R4, R5, R6, R,

R8, RO, Rio and p are deflg ' i
Derivatives of

\
G1:::G2
(IIT)
5
y and pharmaceutically acceptable salts and hydrates thereof, where Ry, Ry, R3, R4, Rs Re,
Gy, Gy, Gs, G4 and X are defined above for the Tetracyclic Benzamide Derivatives of
Formula (III).
In one embodiment R;-Ry4 are hydrogen.
10 In another embodiment, at least one of Ry, R,, R3, R4 and Ry is other than

hydrogen.

In yet another embodiment Rs is oxygen.
In still another embodiment, one of G;-Gy4 is N.
In another embodiment G, is N; and G,-G4 are C-R5.

15 In another embodment G; is N; and Gy, G3 and G4 are C-R;.
In another embodiment Gj; is N; and G,, G; and G4 are C-R.
In another embodiment G4 is N; and G, Gy, and G; are C-R7.
In another embodiment G, and G; are N and G; and G4 are C-R;.
In another embodiment G; and G; are N and G; and G4 are C-R.

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

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

25 (D):
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Formula (V). In one enbodi nent, R -R4 are hydrogen. |In another enbodinent,
at least one of 10 Rt, R2, R3, R4, R6, R7, R8, and R9 is other than
hydrogen. In still another enbodi nent Rl- R4 and R6-R9O is other than

-0 (C1-C5 al kd Joos/@oshs- A-B is other than -O (Cl-C o al kyl pcthid2002065737
enbodinent R5 is O In another enbodinment RS is NH In a further enbodi nent
R5 is S. In another enbodi nent conpounds of Fornula (V) have the structure
of Formula 15 (V'): O NHCHRIO R8 /~]0(l) wherein R3 and RI O are defined
above for Forrmula (V). 40 WD 2005/009398 PCTI US2004/ 005737 Illustrative
conpounds of Fornula (V') are se  Pelow. O NHCHRIO / \ R8
Conpound Rs Rro V1 -H-CH3 1 3 -H -CH Ph V4 -H -COOCH3
V5 -H-COCH2COOve V' 6 -H - H V7 {H-COCH3 V8 -H

- CONH( CH2) 2N( CH3) 2

(II1)
wherein X, and Ry are defined above for Formula (III).

An illustrative example of a compound of Formula (III’) is set forth below:
O

/

(262)

and pharmaceutically acceptable salts and hydrates thereof.

10 4.7 Tetracyclic Benzamide Derivatives of Formula (1V)

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

R? Rs

R2

© X / \\Ga

38



V' 9 -H - CONH( CH2) 2- (N- nor phol i nyl ) V110 -H - CONH( CH2) 3- ( N- nor pholi ny1l)
V111 -H - CONH( CH2) 2COOCH2CH3 V' 12 -H - CONH(CH2) 2COCH V' 13 -H
- CONH( CH2) 2CONHCH3 V' 14 -H - CONH-pi peridine-1-yl VvV 15 -H

- CONH- ( N- nor mobmb398 V'16 -H - Cq CH2) 2-tetrazol e-5- yl VC%'/%JSZOO4/005737
- NHCOCH, N( CH3) 2 - COOCH2CH3 41 WD 2005/ 009398 PCTI US2004/ 005737 Conpound Re

Rio V118 - SO2NH( CH2) 3- (N- nor phol i nyl) - COOCH2CH3 V' 19 - NHCOCH2N( CH3) 2 - COON
V' 20 - SC2 N Cpiymadentiomlypicodptabd Jalts @O drafetherebiGBEHIRY, B3R 2 Re ONBICH3 V' 22

SRR G Mhles S B3 R o
- CONH( CH2) ZMHBYIR). V' 25~ - NHCOCH2N( CH3) 2 - CONH( CH2) 2- ( N- nor phol i nyl) V' 26

SO2NH( CH2) 3- ( N- nor phol. nyl) - CONH( CH2) 2N(CH3) 2 and pharmaceutically
accept abl e sal t ¥ efsrrRpdiasné Ritherelsfdragen. Tet racydl i ¢ Benzani de Derivatives

o Eorma 3 (1)) aghebtoshpie e SSR, RTL RL SR AR U

In yet another embodiment Rs is oxygen.
In still another embodiment, R¢ is hydrogen.
In still another embodiment, one of G;-G4 is N.
In another embodiment G, is N; and G,-Gy4 are C-R;.

10 In another embodment G, is N, G, G3, G4 are C-R5.
In another embodiment Gj is N, Gy, G,, G4 are C-R7.
In another embodiment G4 is N, G;, G,, and G3 are C-R;.
In another emboditent G and G, are N and G; and Gy are C-R».
In another embodiment G, and G; are N and G, and G4 are C-R-,

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

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

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

In another embodiment compounds of Formula (IV) have the structure of Formula
20 AV

av?)
wherein X, Rg and R are defined above for Formula (IV).
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and pharmaceutically acceptable salts and hydrates thereof, where Rl, R2,
R3, R4, R5, R6, R7, R5i R9, and Ri o are defined above for the Tetracyclic
Benzam de Derivatives of 10 Fornula (VI). In one enbodinent, R -R4 are
hydrogen. 1n_anot her enbodi nrent R6, R7, and R9 are hydrogen I n anot her
embodi ment REOREUMWBRydr ogen. | n anot her enbodi ment, at PERISYHRSEY R1,
R2, R3, R4, R6, R7, R3, and RO is other than hydrogen 42 . ... WO
2005/ 009398 PCTI U820044é 737 . R6-R9 is other
than -O (Cl-C5 al kyl )" a2 al kyl). In another

nbod h h f . 0
NiNR o R RO BAR PR EheP(esrr%m%arg?%?#o@a?stﬁ%gg%g RR 4t Erttt Sef i ned
above for For mula (VI). »

forth below 0 NH N-Rl a
-H-H-H-H VP-2 -H-H -

and pharmaceutically acceptable salts and hydrates thereof, where Ry, Rz, R3, R4, Rs R,
R, Rs, Ry, Ryp 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
10 Ry, Ry, R, R4, R, Ry, Rg, and Ry is other than hydrogen. In still another embodiment R;-
R4 and R¢-Ry is other than -O-(C,-Cs alkyl), and -A-B is other than -O-(él-Cm alkyl). In

one embodiment Rs is O. In another embodiment Rs is NH. In a further embodiment R

is S.
In another embodiment compounds of Formula (V) have the structure of Formula
15 (V7).
0
)
NH
=
CH-—R1o
Rg
v’)

wherein Rg and Ry are defined above for Formula (V).
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W-3 -H-H-H-CH2CH3 V11-4 -H -H -H -CH2COO CH2CH3 VI'-5 -H -H -H
-CH2000H MI'-6 -H -H -H -CH2CONHCH3 WMl '-7 -H -H -H -CH2Ph 43 WO

2005/ 009398 PCT/ US2004/ 005737 Conpound R4 R7 RO Ro VI'-8 -H -H -H - COOCH3
VI'"-9 -H -Hwbl2el8089882 VI'-10 -H -H -H -COOBu VI'-11 -ptriss2obhecsd® CH2CH3
VP-12 -H-H-H-000H3 WI'-13 -H-H-H-CONHCH3 VI'-14 -H -H -H - CONH
CH2CH3 WVI'-15 -H -H -H -CONH(CH2) 2N(CH3)2 WVI'-16 -H -H -H

- CONH( CH2) 2- ( NHHustrabiwe corppundy/pf Edrihula{V- Hire bet-f@ONBEIOM2) 3- ( N- nor phol i nyl )
VI'-18 -H -H -H - CONH(CH2) 2C00 CH, CH3 VI5-19 -H -H -H - CONH( CH2) 2COCH
VI'-20 -H -H -H -CONH(CH2) 2CONHCH3  VI'-21 -H -H -H - CONH- pi peri di ne-1| -yl
VI'-22 -H -H -H -CONH (N-norpholinyl) WVIf{-23 -H-H -H

-CQ(CH2) 2-tetrazole-5-yl VI'-24 COA2N(CH3)2 -H MVI'-25 -H -H

- SO2NH( CH2) 3- (N- - H nor phol i nyl ) 26 - H s NHCOCH2N( CH3) 2 - H - COOCH3
VI'-27 -H - SO2NH(CH2) 3- (N- - H -{(ooC linyl) VI'-28 -H -H

- NHCOCH2NMe2 - CONHCH3  VI'-29 -F ) 3- (N- - CONHCH3  nor phol i nyl )

Rg
) V)
Compound Ry Ryo

vl -H -CH;3

V2 H -CH,CH,

V'3 -H -CH,Ph

V4 -H -COOCH;

V'S -H -COCH,COOMe

V'6 -B -COCH,COOH

V"7 -H -COCH;,

V'8 -H -CONH(CH,),N(CH,;),

) V'9 -H -CONH(CH,),-(N-morpholinyl)

V'10 -H -CONH(CH,)3~(N-morpholinyl)
Vit H -CONH(CH,),COOCH,CH;
V12 ' -H -CONH(CH,),COOH
V13 -H -CONH(CH,),CONHCHj3
V'14 -H -CONH-piperidine-1-y]
V'15 -H -CONH-(N-morpholinyl)
V’'ié6 -H -CO(CHp),-tetrazole-5-y1
v'17 -NHCOCH,N(CH;), -COOCH,CH;
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VI'-30 -NH2 -H NHCOCH2N(CH3) 2 - CONHCH3  VI'-31 - OH - SO2NH(CH2) 3- (N - H
~CONHCH3 norpholinyl) VI'-32 -F - NHOOCH2N(CH3) 2 - H - CONHCH3 ~ 44 WD
2005/ 009398 PCTI US20041005737 Conpound R4 R7 RO Rio VI'-33 -Ove -H

- SC2NH( CH2)

salts and

b

h

CH3 nor pholinyl)
ereof .
Formula (VI1) As stated above,

5 4.10 Tetracyclic

t he present

and pharmaceutic

Ao daRis

Benzam de

of For mul
phar maceut

7 (VT RI

i c&loPpoundcep

table salts ®nd hydrates]

R2NHR3I T X R4 -

TG~ (VIT) T0 and
thereof, whébe R1, R2, R3

R4, R5, Gl
Benzam de

DerF%%?

I Ves

G3, G4 a

RS OrP T on

e Tor fhe §8£é§%:C|IC

i nventi on enconpasses conpounds

hydr ogen.
one of Rl

t her
._and

In

enbodl

nﬁ?ﬁer #kaﬁ v o

R4 is

) anot her e ment, at | ¢
hn. In one é di nent R1-

: embodi nen R4 are
s

past

is other
| n anot he

han A9 ( C1- q
nhodi nent

: o

*hydr 0g4
I ot
ﬁgﬁ§the

i

ler than C -C o al kyl
enbodi nent is O In a

further e
NO2,, In

nbodlwgnt X i
ill anather

s S.

! nN@I@@EﬁQf(CI%VbOd' di ey

enbodi nent . _ane

it R4 is NEEnpfde8, or 20

is N _1n anot hpr enbodi

ent

d is N

and Gi6A are

 Rioattrsaion hepnmhport

ent & is Nomnd,d, G ang

e

are G RY.

V23

NHCOCH,N(CHj),

-CONH(CH,),-(N-morpholinyl)

V24

-SO,NH(CH,);3-(N-morpholinyl)

-CONH(CH_,);N(CH,),

V25

“NHCOCH,N(CH),

-CONH(CH3),~(N-morpholinyl)

V26

-SO,NH(CH,);-(N-morpholinyl)

-CONH(CH,),N(CHj),

10

and pharmaceutically acceptable salts and hydrates thereof.

4.9 Tetracyclic Benzamide Derivatives of Formula (VI)

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

and pharmaceutically acceptable salts and hydrates thereof, where R;, Ry, R3, R4, Rs Re,

R7, Rg, Ry, and Ryg are defined above for the Tetracyclic Benzamide Derivatives of

Formula (VI).

In one embodiment, R;-R4 are hydrogen. In another embodiment Re, R7, and Ry

are hydrogen. In another embodiment R¢-Rg are hydrogen.
In another embodiment, at least one of Ry, Ry, R3, Ry, Rg,R7, R, and Ry is other

than hydrogen.
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In another enbodinent G3is N and A, G and 4 are CR7. 25 In another
enbodinent &4 is N and Gl, &, and G3 are CGR7. 45 WD 2005/009398

PCT/ US2004/ 005737 I n another enbodiment G and G. are N and G3 and 4 are
CR7. In ano Iaer?é?nbodi ment @ and G3 are Nand G and 4 are CGR7. In
anot her enbod8Y®%E®and & are N and @ and G are C R- PCT/USHO4PRSIHer
enbodinent G and G3 are Nand @ and 4 are CGR7. 5 I n anot her enbodi nent

Nand G and 2"arg CopBte R Ry End Shais e SR DG SRR TR RS (W1 )

have the sbthecthar €©-68-Chotigll.a (VI 1'): O NH X R4 \3_//// /,GI 10 (M1')

wherein X, Gl, , nd R4 are defi ned, ahave for roula (VII). I[llystrative
conpounds of Foﬁa Ptg’ef ?ﬂﬁ?o‘ﬁmﬁ?tepoglé’f)uﬁd&n? OWI%WII):%&W-&XS&W%QW?W‘F 2)
Compound Rvig G3 X VII'-1 -H-CH-N-N+ VI11-2 -H-N-CH -N+ VIP-3 -H
-CH -N -N(CH3) 46 WD 2005/009398 PCTI USZOé)4/ 005737 Conpound Rg G &3 X

NH
R4
%9

wherein R4, Ry, Rg, and Ry are defined above for Formula (VI).

Nustrative compounds of Formula (VI’) are set forth below:

/10
Compound Ry R, Ry Ry

VI'-1 -H -H -H -H
VI'-2 -H -H -H -CH;
V1'-3 -H -H -H -CH,CH;
vI'4 -H -H -H -CH,COO CH>CHj
vI'-5 -H -H -H -CH,COOH
VI'-6 -H -H -H -CH,CONHCHj;
vI'-7 -H -H -H -CH,Ph
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VII'-4 -H-N-CH-N(CH3)- VII'-5 -H -CH -N -

- C(H) (CH2CONHCH3) - VI1'-=7 -H -CH -N -0 VI|

S VI -10 -H -N-CH-S- VI1'-11 -H -CH - N - N(CONHCH3) - VI 1" -12 -H -N - CH

NCO\IHCHZCH%) VTI'-11 H -CH - N - N( CONH( CH2) 2N(CH3) 2)- VI 1'-14 -H -N - CH
({ H-CH-N PCT/US2004/005737

N( CONH( CH2) X Q303 ol i nyl ))- w1 -15 -
C(I—D(CO\IH(CHZ)ZCOOCHZCI—B) VII' 16 -H-N-CH - C(I—DCO\IH(CHZ)ZCCIJ—D VI -17
—C—} LD\ 20001 ) AW/ 19 I_l
I\l A }\ \Z "4y rawv.e y ) |u U} VT T TO
-C(H)c pppindelr i diner | -yl ) RVI I -19 -H -CH RN - C(H)(C(]\II—I—(I\I—rmrmhol inyl))-
VII'-A.U H=NTCH - (CXCH2) 2-tetTazote=5-yI )= ViP{ 2T =N2=CH=IN—=NH
VI -22 Y&8H3 - NHCH - N+ aHd phanpaceuticatfy accept abl e sal t9C&Hd hydr atjes
t her eof.” 47 WO 20057 p09398 PCTIUS2p047 005737 47 1T Teyracyclic_Benzam de
Derivati V&g of| Fofmu|a (VilI8) As stated abo¥&, the preésent inv¥htHon
enconpasses corrpounds of Formula (ViITa)T R_RS RZ NfiT R X RE R7T TN R7
R7 VI-10 H H -COOtBu
VI'-11 -H H H -COO CH,CH,
VI'-12 H H H -COCH;
VI'-13 H -H -H -CONHCH;
VI'-14 H H H -CONH CH,CH,
VI'-15 H -H -H ~CONH(CH,),N(CHs),
1 VI-16 H -H -H -CONH(CH,),~(N-morpholinyl)
VI'-17 -H -H -H -CONH(CH,)3-(N-morpholiny!)
VI'-18 -H -H -H -CONH(CH,),COO CH,CH,
VI'-19 -H -H -H -CONH(CH,),COOH
VI'-20 -H -H -H -CONH(CH,),CONHCH;
VI'-21 -H -H -H -CONH-piperidine-1-yl
vI'-22 -H -H -H -CONH-(N-morpholinyl)
VI'-23 -H -H -H -CO(CHy)~tetrazole-5-yl
VI'-24 -H -H -NHCOCH,N(CH3)2 -H
VI'-25 H -H -SO,NH(CH,)3-(V- -H
) morpholinyl)
VI'-26 -H -NHCOCH;N(CH;), -H -COOCH;
vr'-27 -H -SO,NH(CH,);-(N- H -COOCH,
morpholinyl)
VI'-28 -H -H -NHCOCH;NMe, -CONHCH,3
VI'-29 -H -H -SO,NH(CH,); -(V- -CONHCH;,
morpholinyl)
VI'-30 -NH, -H + -NHCOCH,N(CH,), -CONHCH;
VI'-31 -OH -SO;NH(CH,);-(N- -H -CONHCH;
morpholinyl)
VI'-32 -F NHCOCH,N(CH;), -H -CONHCH,
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15 (ViIla) and pharnmaceutically acceptable salts and hydrates thereof,
where R1, R2, R3, R4, R5, R7, and X are defined above for the Tetracyclic
Benzam de Derivatives of Formula (Vila). 10 In one enbodi nent, Rl1-R4 are
hydr ogen. | iv@ssb@sesenbodi nent, at | east one of R1, R2, ; and
R7, is other than hydrogen. In one. enbodinent R -R4 and PI%%SS?%Q?%? t han
-0 (Cd-C5 alkyl), and -A-Bis other than -O(d-Co alkyl). In another
enbodi t 'iéi 5 Nti In still another enbodi %ent Xis O In a furf{her '
s S 2 or

enbodiment | n_another entodi nent is -NH2.] - OCHS, Y.NCO2. 151 n

anot her yenhod rtgpite conpoungs of Forrryl_go (), pave tihe strugbihenOf
Fonnula (VIlaj): 0O NH X R4 N (VILI a') &inkty R4, and X are defined abovie
for PFerm-a—{VHa)——20-48-W-2005,009398 PCT/US2004/1005737 | ustrative
conpounds of Formula (M la') are set forth below 0 NHX R4 N (VHa')

Conpound Rad jhanppeeptically. aqeeighle salisand bydrpies thersef. Viia' -3 -H - C(H) (CH2CO0H) -

5 4.10 Tetracyclic Benzamide Derivatives of Formula (VID)

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

R Rs
Ra NH
Rs = «
R4
——
G
G
\
Gs—d
vID)

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

In one embodiment, R;-Ry4 are hydrogen.
In another embodiment Rs is O.
15 In another embodiment, at least one of Ry, Ry, R, 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-(C,-Cyy 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;, OCHs, or
20 NO,.
In still another embodiment, one of G;-Gj4 is N.
In another embodiment G, is N; and G;-G4 are C-Ry.
In another embodment G is N; and Gy, Gs and G4 are C-Ry.
In another embodiment Gs is N; and Gy, G; and Gy are C-Ry.

25 In another embodiment G4 is N; and Gy, G, and Gj are C-R1.
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Vila' -4 -H-0- VIla' -5 -HVIla' -6 -H -N(CONHCH3) Vila' -7 -H
- N( CONH( CH2) 2N(CH3) 2)- VIla' -8 -H - C( H) ( CONH( CH2) 2C00CH2CH3) - Vila' -9 -H

- C(H) (CONH( CH2) 2CONHCH3) - VlIla'-10 -H - C(H) (CONH (N-nor pholinyl))- Vila'-I
-NH2 - NH 5 anga@Besasmceut i cal |y acceptable salts and hydrgdegsloboess -

I
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WO 2005/ 009398 PCT/ US2004/ 005737 4.12 Tetracyclic Benzam de Derivatives of
Formula (VI1b) As stated above,

of Formul a
phar maceuti cal |
R4, R5, R7,

| n anot her enbodi
t han

is NH n still a

C

t
aiptie

ment ,

er

LS,

ble salt

afimead Gy

at | east

e

the present inventi

S

one of Rl, R2, R3,

B0 e i e G

Derivatives of HeidhrandVititht G, kil GPEreVTRAGBMG, Be C-RY are hydrogen.

on enconpasses COﬂpOUﬂdS

( VI by othdR erfRedinkat SilandR3; ¥e NRéndRB; B2 Ghart \G-Rp) and

eof . .where Rl1, R2, R3,

ﬁ'léTBenzam' de
10

R4, R6, or R7i is other

hydr ogen In ppotles embadiserngEn end@s e Mg ®randGoarnérRi-han -0 (C, - C5
al kyl),-and - Aﬂ?’axj;osﬂ%%
no

anot her enbodi ment X

(rir%%e%?%é%@ é&ug%&%ﬁﬁ?% ?Iﬁlrcg%@r enbodi nent Xis S.

I n anot her enbdd ameinr eRbodEnddt G and GCHB N ard GNGA. G are @Ri.her enbodi ment

conpounds of F?

1 ano

romul a (Vi
ther(emb

Formula (VII’):

10

have

odtm

ent compounds o

the structu

NH

Gs

(VIP)

lyormu{ae(V(H) have the struc

AL

For nmul a
e of

b'):

wherein X, G, G3, and R4 are defined above for Formula (VII).

[llustrative compounds of Formula (VII") are set forth below:

O
NH
j = X
R4 —
\
\,_ /7
(VID)

Compound Ry G, Gs X
vI'-1 -H -CH -N -NH-
VII'-2 -H -N -CH -NH-
VIr-3 -H -CH N -N(CHs)-
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0 NHX R4 20 (VIIb')

wherein X and R4 are defi ned above for Fornul a
(M1b). 50 WO 2005/009398 PCT/ US2004/ 005737

[l1lustrative conpounds of

Formula (VIIb') are set forth below 0 NH X R4 (VIIb') Conmpound 124
VIIDb' -1 -H - MWd20086d03982 -H - NCH3- VIIDb' -3 -H - C(H)(CHZCO\II#@H,’:{)SNMOJ,;%T4 -H

“0- VIID' -5 -H-S VIIb -6 -H - N( CONHCH2CH3) -

Vilb' -7 -H

X

- N( CONH( CH2) 2- (N—rTDrDhollnyl))- WbhH'-8 -H -C(H) (CONH(CH2) 2000H) - VI1b'-9 -H

Vﬁ?(ﬁﬁ%%n‘ha}[ 5 gﬁélj)ohay Eeljl i ca‘lli(?v ct(t')c(eg%gr%) ga grgﬁgl ﬁygrglt es
Eg(ralr\?gz i ves o\%{pé(z)(r)ﬁillg ?/??I ;C;@U;Z(g?g_ ag(YJvZ, ?héSQ-rrgse(n?{y L{/gn??gf\a ' de
enconpasses Ggrpour ds qjl Folr rru_lc/eh ( VI | l-)N -C(H)(CH,COOH)-

VII'-6 H N -CH -C(H)(CH,CONHCHa)-

VIr-7 -H -CH -N -O-

VII'-8 -H -N -CH -O-

VII'-9 H -CH N ( -S-

VII'-10 -H -N -CH -S-

VII-11 -H -CH -N -N(CONHCHS3)-

VII-12 -H N -CH “N(CONHCH,CHj)-

VIT-13 -H -CH -N -N(CONH(CH2)N(CH3)2)- -

VII-14 -H N -CH “N(CONH(CH,),-(N-morpholinyl))-

VII'-15 -H -CH -N -C(H)(CONH(CH;),COOCH,CHa,)-

VII'-16 -H -N -CH -C(H)CONH(CH,),COOH)-

VII'-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))-

VIT-20 H N -CH -C(H)(CO(CHy),-tetrazole-5-y1)-

VII'-21 -NH, -CH -N -NH-

VII'-22 ~-OCHj3 -N -CH -NH-

and pharmaceutically acceptable salts and hydrates thereof.
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R RS RRNH 3 RX RARI N NR75 (Vile) and pharmaceutically acceptable
salts and hydrates thereof, where Rl, R2, R3, R, R5 R7, and X are defined
above for the Tetracyclic Benzam de Derivatives of Fornula (VIlc). In one

enbodi nment r.e, hydrogen. In another enbodi ment, f 10
R1, R 2, RB‘%{ZLOOS 388or is other than hydrogen. In on'éé’aﬁgﬁ% .ﬁ’? RI -

and R7 is other than -0- (C2-C5 al kyl), and -A-B is other than -O (Cl- Clo

al kyl). In anot her i ».N j I odinent X is O.
In a further enbodi msnt iyl bt M -NH2, -OCH3, or

s'It\I%ct ﬁrSeI (r)]f an orrrutlegg]?@él %I-esgﬂm%&ﬂg%ﬁl\fﬁ% %ﬁ?ﬂ%\ﬂlh%\%erel n g(h:nd R4 are

defi ned ab@XM&)f or Forrmula (VII11). 20 52 WD 2005/009398 PCTf US2004/ 005737
[I'lustrative conpounds of Formula (\R{I 1) age set forth below. O
1

5
(VIIa)
and pharmaceutically acceptable salts and hydrates thereof, where Ry, Rz, R3, R4, Rs, Ry,
and X are defined above for the Tetracyclic Benzamide Derivatives of Formula (VIIa).
10 In one embodiment, R;-Ry4 are hydrogen. In another embodiment, at least one of

Ry, Rz, Rj, Ry, 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-Cy 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,.

15 In another embodiment compounds of Formula (VIla) have the structure of
Formula (VIIa’):

NH

=

Rq

\ /"
(VIIa?)

wherein R4, and X are defined above for Formula (VIIa).
20
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NHX R4 N (MII") Compound R4 X Vilc' -1 -H-NH VITc'-2 -H-NH Vilc'-3
-H -NCH3- VIlc'-4 -H-NCH3- V 1Jc'-5 -H-C(H(CHCOOH) MIIlI'-6 -H

-C(H) (CH2CONHCH3) - VIl¢c' -7 -H -0- VIIc'-8 -H-0- MIc'-9 -HVIII'-10 -H -S-
VIilc'-11 - Hwoledoshbdahs3) - Vile' -12 -H - N(CONHCH2CH3) - VI | | pedgs206d/005737
-N(CONH(CH2) 2N(CH3) 2) - Vile'-14 -H - N(CONH(CH2) 2- (N-norpholinyl))- Vile' -15
-H - C(H) (CONH( CH2) 2000CH2CH3) - VIl 1"'-16 -H -C(H) (CONH(CH2) 2COCH) - VIl "' -17

- H - C( H) ( CONH( CH2) 2iabdk4EivS tornBouiids 30D&mR0O3AR Ped k4IF3ANBEI0GS5737 VIII'-18 -H
-C(H) (CONH-pi peridine-1-yl)- Vilc'-19 -Hg C(H) (CONH (N-nor pholinyl))-
VIT1'-20 -H -C(H) (CQ(CH2) 2-tetrazol e-5-yll)- VIIc'-22 -NH2 -NH VIlc'-22 -OCH3
-NH and pharnaceutical ly accept abla sa and hydrates thereof 4.14
Tetracyclic Benzam de Derivati v (ry, (ra), (Ib), (H, (Ha),
(), 5V, (V, (VI), (MI [1b), and (VIII)

(Vla’)
Compound R4 X

] Vila'-1 -H -NH-

Vila'-2 -H -NCH3-

Via™-3 -H - -C(H)(CH,COOH)-

Vila'-4 -H -O-

Vila'-5 -H 8-

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

Vila'-7 -H -N(CONH(CH2).N(CH3)2)-

Vila'-8 -H -C(H)(CONH(CH,),COOCH,CH3)-

Vila'-9 -H -C(H)(CONH(CH,),CONHCH3)-
) VIla'-10 -H -C(H)(CONH~(N-morpholinyl))- |

VIa'-11 -NH, NH-

5 and pharmaceutically acceptable salts and hydrates thereof.
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The Tetracyclic Benzaride Derivatives can exist in a keto or enol tautoneric
form This invention enconpasses both the keto and enol forns of the
Tetracyclic Benzam de Derivatives. Accordingly, Fornulas (1), (la) (Ib),
(rey, (11 ayo2gosiondgss (1V), (V), (M), (Vil), (Vila), (Vedbysoenesiyllc),

al t hough depicting the keto formof the Tetracyclic 10 Benzam de
Derivatives, enconpass both the keto and enoI forms. The present invention
al so i ncl udes Tet4.kk {lehiacyQisrBenzaniédaRerivativeye pinga ¢ nor e

hydr ogen, carbon or other atons are replaced by an |sotope t hereof. Such
conpounds ar eAusi@edibboxs, the pregent inventiehi engompasses copglosndyoifsrmblal i sm

phar maco i tic studies and in binding assays. 15 4.15 DEFINI TIONS The term
"-(d-Co)atkyl" as used herein, refers to a straight chain or branched
non-cyclic hydrocarbon having frogp 1l to RO carbon atons. Representative
straight chain -(C-Go)alkyls |uclude met hyl, -ethyl, -n-propyl,
-n-butyl, -n-pentyl, -n- hexy¥, . kP -n-octyl, -n-nonly and

- n-decyl . Representatlve br anc bl kyl s i ncl ude -isopropyl,
-sec-butyl, -isobutyl, -tent-b |, -neopentyl, 1-methyl butyl,
2-met hyl butyl, 3-nmethyl butylgs 1, \gl, 1, 2-di r net hyl propyl ,

| - met hyl pentyl, 2-nethyl pentyl, 8 , 4-nmet hyl pentyl,

1-ethyl butyl, 2-ethyl butyl, 3-ethyl butyl 1- di met hyl but yl ,

|, 2-dimethyl butyl, 1,3-dinmethylbutylg; 2 et hyl butyl, 25

2, 3-di net hyl butyl and 3, 3-di net hyl buty, opyl, -sec-butyl, -isobutyl,
1-tethyl hexyl, 2-nethyl hexyl, 3-nethyl 4- met hyl hexyl , 5-net hyl hexyl
1, 2- drnethylpentyl 54 WO 2005/ 009398 PCTI USR0041005737

1, 3; di et hyl pentyl, 1,2-dinethylhexy{VIgTB-diH%thylhexyI, 3, 3-di net hyl hexyl
1,2-d|nethylheptyl 1,3 dinethylhep F and 3, 3-di net hyl heptyl. The term

ed her ref o a stra a branched
non cycI %@ Pﬁ%‘&%‘é@’r"s AR S?llt %yﬁr& t}éeé?ogb‘ﬁh%F Wﬁ Bé'p@‘bgérﬁa Tative
st rai ghtanahaire deﬁned(a@)vé:ﬂ)ralhekl?é@cydm|Bbﬁ@am1ﬂEU&Mk/auve§bthmmﬂ@(\mﬂﬁbpy| ,
-n-butyl, -n-pentyl, -n-hexyl, -n-heptyl, -n-octyl, and -n-nonly..

Represent at i \IB OB¢ &H E‘Pf@ﬂlemé &1‘1@5%1}3@91%% ncl ude - | sopropyl, -sec-butyl,
-i sohgtyl, -t t I
2- rre? ﬁyl but yl Iﬁ ﬁotﬁ& %Lbf dﬁi&é:’g%%wf’“&oﬁg‘f R¥ R4 Fs’rs?kgylg?&rr{gt h?? propyl,

I-nethyﬂpénuyn 2 nethylpentyl 3 nethylpentyl 4- et hyl pentyl
R L S VL T

than -O-(C;-Cyp alkyl)

In another embodiment X is NH. In still another embodiment X is O.
15 In a further embodiment X is S. In another embodiment R4 is NH,, OCH3s, or
NO,.
) In another embodiment compounds of Formula (VIIb) have the structure of
Formula (VIib’):

NH

=

R4 —

\_/
20 (VIIb?)

wherein X and R4 are defined above for Formula (VIIb).
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, 3-di met hyl buty, -isopropyl, -sec-butyl, -isobetyl, 1- net hyl hexyl ,
- et hyl hexyl, 3-net hyl hexyl, 5-net hyl hexyl, 1, 2-di nethyl pentyl,
3-d
3

, i met hyl pentyl, 1, 2-dinethyl hexyl, 1, 3-dinmethyl hexyl,

, 3-di net hyl -direthyl heptyl, 1,3- |i nethyl-hept
3, 3-di net hyr‘ﬁ@ﬁé’f’@}% The term "-(d - C5) al kyl " as used H&%?%‘W“@?’érs to a
strai ght chain or branched non-cyclic hydrocarbon having from1 to 5 carbon

atons. Representative straight chain -(C -C5)al kyls include -nethyl,
-ethyl, -n-propyl, -n-butyl and -n-pentyl. Representative branched

Cl1- C5) al kyl b I
-|(sopen% f/ll Y ?negggﬁgﬁfﬁ&é&gﬁﬁ 41513 q@ﬁ% @Wﬁmy ébsse?% lorrv%t ﬁglt bu'ltjg/ly

1, 1-di et hyI propyl and 20 1, 2- d| nmet hyl prgpyl . The term"-(C2-C o) al kenyl" as
used herein, refers to a straight chain jpr branched non-cyclic hydrocarbon
havi ng from2 to 10 carbon atons_af edi ng at | east one carbon-carbon

3
2
1
3

doubl e bond. Representative stré hai n 'ahd branched (C2- C30)al kenyl s
include -vinyl, -allyl, -1-bute -but epyl, -isobutylenyl, -1-pentenyl,
-2-pentenyl, 25 -3-nethyl-1-buten Qyl - 2- but enyl ,

-2, 3-dirnet hyl - 2-butenyl, -1-hexeny P hexgnyl, -3- hexenyl, - 1- hept enyl ,

-2-heptenyl, -3-heptenyl, -1-octenyl, -24octehyl, -3-octenyl, -1-nonenyl,
-2-nonenyl, -3-nonenyl, -1-decenylR;-2-d -3-decenyl and the like.
The term "-(C3-C8)cycl oal kyl" as used hg refers to a saturated cyclic
30 hydrocarbon having from3 to 8 carbow /n. Representati ve
(C3-C8)cycloallcyls include -cycloprop -£ycl obutyl, -cyclopentyl,

-cycl ohexyl, -cycl oheptyl and -cyclooctyl. he term "-(Ca- Cl4) bi cycl oal kyl "
as used herein, refers to a bi- cyclrgvﬂ Srocarbon ring systemhaving froma8
to 14 carbon atons and at | east one ated cyclrc aIkyI ring 55 WO

2005/ 009398—PCTHUS2004/-005737—Representatiye—={(€s=—C4)ybteyctoatkyts— ncl ude
- i ndanyl Cbhn@pﬂd4 tetrahydronﬁphthyl -5,6 7 8- tetrahymronaphthyl
- per hydr praphthyt—Tand—tte—t+ke—A*3—to—7—fenbered—ronocycHec—heterocycl e
refers to aVAwriocyclic 3- to 7Hmenbered arpnatic or neh&hronatrc monpcyclic
CyC| oal k"'}""'l"ﬁ“vvf‘rrllr:'r'ff of—the—r ITIT -5—ear b,JII atons—have—been— rlucpcn ent | Yy
repl aced|wi vhva Nj O or S atomH The 3- to 7| nenbered rmdi@ityclic heterpcycles
can be attaeched—vira—a—nattroeger—su-u——or—tarben—atem—Representatiye
exanpl es|of var'3- tjo 7- menber ed-Hronocyclic h=teroay&bq:§ﬂnUNHIEn¢Iude but
are not [H-mtedtg—prpertdiny—piperazi-mH—rerphemr——py+rroby
! PP Y5 PP ] L DANTENS S5 DAN

oxazi nyl VIIb'-4 -H -O-

VIIL'-5 -H -S-

VIIb'-6 -H -N(CONHCH,CHj3)-

VIIb'-7 -H -N(CONH(CH,),~(N-morpholinyl))-

) VIIL'-8 -H -C(H)(CONH(CH,),COOH)-

VIIb'-9 -H -C(H)(CONH-piperidine-1-yl)-

VIIb'-10 -H -C(H)(CO(CH;),-tetrazole-5-yl)-

VIIb'-11 -OCH; -NH-

and pharmaceutically acceptable salts and hydrates thereof.
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thiazinyl, diazinyl, triazinyl, tetrazinyl, imdazolyl, tetrazolyl,
pyrrolidinyl, isoxazolyl, 10 furanyl, furazanyl, pyridinyl, oxazolyl,

t hi azol yl, thiophenyl, pyrazolyl, triazolyl, and pyrimdinyl. A"7- to

10- nenber ed heterocycle" refers to a bicyclic 7- :5?U ered
aromatic orvﬁ%%%%%%%gtlc bi cyclic cycloal kyl in which 1- F E%&e e g carbon
at ons have been independently replaced with aN, 0.. or. S atom The 7-

10- menbered 15 bi CMICH FellabaliR B S5 %rggﬁgggmguqégggrltrogen, suI fur,
or carbon atom §€ﬁré§?VE‘Exaﬂﬁ$€§“ ered bicyclic

het er ocycl e oroupy tézﬁ}mdsthéay&sen@{r@eﬂ%énb Shb& tcg BeRRigFrEARALY! . i ndol I,
i soqui nol i nyl, azo nol 1 nyl qui nazo purlnyl,
ben2|soxaiﬁﬂy) benzoxazolyl benzt hi azol yI, benzodlazolyl, benzotri azol yl,
i soi ndolyl and indazolyl. 20 A "nitrogen-containing 3- to 7-nmenbered
nmonocyclic heterocycle" refers to a®3- toR7-nenbered nonocyclic heterocycl e,
defi ned above, which contalnsﬁgt 5 glring nitrogen atom The

ni trogen-containing 3- to 7-nenb RgriocyctnNc het erocycl es can be
attached via a nitrogen, sulfur, pm  Representative exanpl es of
ni trogen- containing-3- to 7- meph c heterocycl es include, but
are not linited to, 25 piperid&nyl, plper 'x pyn-olyl, oxazinyl,

thi azi nyl, diazinyl, triazinyl, tet?a2|nyl f dazol yl, tetrazolyl,
pyrrolidinyl, isoxazolyl, pyridlnyl oxazg =\t hi azol yl, pyrazolyl,
triazolyl, pyrrnidinyl, and nDrphoIinyV. A "nithogen-containing 7- to

10- menbered bicyclic heterocycle"” refers Y\o a Nto 1 0-nenbered bi cyclic
het er ocycl e, defined above, which containg¥ east one ring 30 nitrogen
atom The nitrogen-containing 7- to 10-nmenbered’bicyclic heterocycles can be
attacheg via a nitrogen, sulfur, or cgn@ n atom Representative
nitrogen-containing 7- to 1 O- nenbered bi cyclic heterocycl es include

-quinolinyl -isoquinolinyl, -chrononyl, -indolyl, -|30|ndolyl
-indol i zi ny m Az @b} ace '8 UIgloRY R, . ..
- qui nol yI Fh‘q agll %\1 ace e gl;pllﬁg {ysr Pg%rzht?{éls gfa%lr“{) WQI?R géir]%o P nky’l and the

i ke. 56 WZO@EH@@&@%OW %mabmsmﬁzanﬁdemavam/és afl}cbrfnmwlkéd her ei n,

f henyl ht h b !
erere to a c1ike Ryt Rl Bemest o0t KRR bHIST oY of tne

Cl- C5 &b kR, B, ®YPRS Rmy&rm,gﬁmtmmwya@gaeem dneph®eethemt RN Ry ald R, -Br or
-1, Representatlve exanpl es of an al kyl hal o group include, but are not 5
linited t Other8apF - CcC13, - CF3, - CH2Cl, - CH2CH2Br, -CH2CHZI, - CH2CH2CHZF,

-0-(Cy-Cs alkyl), and -A-B is other than -O-(C;-Cy alkyl). In another embodiment X is
NH. In still another embodiment X i1s O. In a further embodiment X is S. In another
embodiment R4 is -NH,, -OCHs, or -NO,.

15 In another embodiment compounds of Formula (V1Ic) have the structure of
_) Formula (VIIc’):
/ 0
NH
Z N\,
R4 =
\ N
N—~_47
(VIIc?)

wherein X and R4 are defined above for Formula (VIIc).
20
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- CH2CH2CH2C1, - CH2CH2CH2CH2Br , CI-lZCI—lZCI—lZCI—lZI - CH2CH2 CH2 CH2 CH2Br

- CH2CH2CH2CH2CH21, - CH2CH( Br) CH3, - CH2CH(Cd )CHZCH3, - CH(F) CH2CH3 and
-C(CH3) 2(CH2C1) . " Amino-substituted-(CQ-C5 alkyl)" refers to a C-C5 al kyl
group, as defined above, 10 wherein one or nore of the Cl1-C5 al kyl group's
hydrogen at oWg 2PP590%58%n repl aced with -NH2. Represent at | RET/ESAMMSESTof an
al kyl am no group include, but are not limted to, -CH2NH2, -CH2CH2NHZ,

- CH2CH2CH2NH2, - CH2 CHZCHZ NH2, ((NH NH2) CH2CH3,

- OH(NHR) ORCHB, - o BlusSai@ gorgaoyads.o é%e &%W%@SOszm( NH2) CH3i
- CH2CH( NH2) CH2CH2CH3, 15 - CH2CH( NH2) CH2@H3 and - CH2C( CH3) 2( CH2NH2) .
-(NH(C1-C5 alkyl)" refers to an -NH groyp, the nitrogen atom of said group

bei ng attached to a Cl1-C5 al kyl defi ned above. Representative
exanpl es of an am noal kyl groyp bufHare not linmted to, -NHCH3,

- NHCH2CH3, - NHCH2CH2CH3, - NHCHP A HCH( CH3) 2, - NHCH2CH( CH3) 2, 20
- NHCH2( CH3) CH2CH3, - NH CH2CH2(( ' 2CH2CH2CH3, - NHCH2CH( CH3) 2,

- NHCH2CH2CH( CH3) 2, - NHCH2CH( CH3) CH2CH3 and kK CH2C( CH3) 3, "-N(Cl-C5

al kyl ) (C1-C5 alkyl)" refers to a njtrogen\atonmywhich has attached to it two

Cl-C5 al kyl groups, as defined abdue. rasent ati ve exanpl es of a

al ni nodi al kyl 25 group include, but are not mted to, -NCH3)2,
-N(CH2CH3) (CH3), - N(CH2CH3) 2, - N(CH2CH2Q W( CH2CH2CH2CH3) 2,
-N(CH(CH3)2) 2, -N(CH(CH3)2)(CH3), -N(CHXCH GHA3)2)2, -NH(CH(CH3)CH2CH3) 2,
-N(C(CH3)3)2 and -N(C(CH3)3)(CH3). " (H2NC(O)) substituted aryI " refers to
an aryl group, as defined above, whergymnone of the aryl group's hydrogen

at ons has—-been rep aced with one or nore -F/ (')\ NH2 30 groups.Represent at ive
exanpl es cn‘;(,,ﬁpmﬁ{cy am do groupg,ncl ude 2- C(dp) NH2- phenyl X 3- C(O NH2- phenyl,
4-Q@NH2%D\1 -(H?I\I(‘/\O))-Quhgtlfuf ed n\rld\/l " rpfpr': to FLI‘LJ'I\II‘Id |
group, wher gijjp-_one; of the pyrigyl group's rydrogen at orggghas been repl aced
with one jor more -C(Q NH2 groups 57 WD 2005/ 009398 PCT/ US2004/ 005737
Repr esentjat kxg, gxahpl es of an |aji{gyl am do group include 24O NH2- pyri dyl,
3-C(O) NH2-__pyri dyl and 4- (O NH2- pyridyl. "-(H2ZNC(O))-substituted-(C14C5
al kyl )" rlef %rnsc,_go a C-C5 al kyI_ngoup, as defined NCHj-

VIic'-4 -H -NCH;-

VII¢'-5 -H -C(H)(CH,COOHR)

VIIe'-6 -H -C(H)(CH,CONHCH3)-

VIle'-7 -H ’ -O-

VIic'-8 -H -O-

) VIlc'-9 -H -S-

VIIc'-10 -H -S-

VIIe'-11 -H -N(CONHCHj,)-

VII¢'-12 -H -N(CONHCH,CH3)-

VIIc'-13 : -H -N(CONH(CH,;),N(CH3),)-

Viic'-14 -H -N(CONH(CH,),-(N-morpholinyl))-

VIIe'-15 -H -C(H)(CONH(CH,),COOCH,CH3)-

VIlc'-16 ﬂ -H -C(H)(CONH(CH,),COOH)-

VIIc'-17 -H ~C(H)(CONH(CH,),CONHCH3)-
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above, wherein one of the Cl-C5 al kyl group's hydrogen atons has been
replaced with a 5 -C(O NH2 group. Representative exanples of an al kyl am do
group include, but are not limted to, -CH2C(O NH2, -CH2CH2C( O NH2,

- CH2 CH2 CH2 C(va hB/009363H2 CH2 CH2 CH2C( O) NH2, - CH2 CH2 CH2 CH2 CH2#& £y $d084/005737
-CH2CH(C( O NH2) CH3, - CH2CH( C( O NH2) CH2CH3, - CH( C( O NH2) CH2CH3 and

-C(CH3) 2CH2C(O NH2.  "HO substituted-(C-C5 alkyl)" refers to a C1-C5 al kyl

group, as ggg%plreggpabove, 10 wherei n one of tngié@ﬁgﬁgﬁi@?‘?@%@ﬁ _hydr ogen

at ons has aced with a “hydroxyl grd | @s of

an al kano

- CH2CH2CH

1o

ncl ude, but aﬁe not limte
CH2CH2CH2OH, **- CH2CH2CH2CH

o NI

- CH2 CH( O
" Car boxy-

) Cr2Cr3,
subEeTat

“CH( OH) CF2CH3..and - C(CFB)
ed- (C1-C5 al R§1)" refers t

gqﬁ&@égpwﬁﬂfw%was

defi ned
been repl

above, Wh
ac¥Hc'vd2 h

eTein one of_the CI-C5 al'k
a -COOH grip. Represent

yI—group s nhydrogen at ons
ati ve exanptes- of an

al kyl car'

OXy group

- CH2CH2CH

nchode—but—arenot—ti1

2 Ot 22- C

o No¥a Ns)

H2CH2CH2 CH2@BlHH, - CH2CH( ¢

20— CH CONN-CLID

e (] 4 Vol o HaVWaVaVWils
Tteato,—CH000;

20D

—CH2CH2 COCH,

DOOH) CH3, - GEH2 CH2 CH2 CH2 COCH,

-C:HZC:H(CO\J CHR2 —and C-CLR) fa/a'a'l The-taorm
Oz Orio, U SO0 ) Gz O io— ot N N2 I oy B o g A N B e T T

“glycoside" as used herein refers to a hexose or a pentose sugar formng an
a- or (3- gin¥ §asinthcutlch i a@Rptaie REIBSRAhHraies tiR¥stIP! es of gl ycosi des incl ude,

but are not limted to ribose, deoxyribose, fructose, gal actose, glucuronic
acid and glucose. A "subject" is a marmmal, e.g., a human, nouse, rat,
gui nea pi g, dog, cat, horse, 25 cow, pig, or non-human primate, such as a
monkey. chiRaneagey At Biahafik DR BUEASProRALIAS I, GB), 0 APRERTAD) ® ogen

LI y g iﬁle(qu Rﬁ R&i‘” Y
group of one of the Tet @m(ﬁgmm ula)uer |@&?r ves.  Illustrative salts
i ncl ude, but ar 13 . . i e e,
chloride, br orrll% 32% Erla%’;(f :Hgtg%g%ﬁl%l?%?g}?‘E@T‘/gsu‘faﬁae%({es?&p%%eggﬁg‘?ﬁeo? taggqﬁgérﬁosphat e,

i soni cot i ratre, Thiadtweheen osmhsseybat e lat ahdendl fatmes of the Mewbeycliol eat e, - u

t annat e, nt otﬁg&aﬁ& bi tg&%é@%@lyg?scor b eg’a) @@gmmﬁeﬂf%ﬁ@;@’

genti si nat &g atiygs,, e
benzoate, @y t‘an)a;t(vuangvtran 88|V oaakithough hani@sig thokab Grnbéefnae Tesadytanat e,
p-tol uenesul fonate, and panoate (i.e.

1, 1' - mé? hyboaanie Derpyaioyes gencampes bathehg ke padenol forest er m " phar maceut i cal | y

hePh&entifl&iSn hRo hchitlel TRELDALESedARNMAD (22 ARl 9398

accept abl e sal ty},,

PCTI US2004/ 005737
one or more hydrogen, carbon or other atoms are replaced by an isotope thereof. Such
compounds are useful as research or diagnostic tools in metabolism pharmacokinetic
studies and in binding assays.

15

4.15 DEFINITIONS

The term “-(C,-Cp)alkyl” as used herein, refers to a straight chain or branched
non-cyclic hydrocarbon having from 1 to 10 carbon atoms. Representative straight chain
-(Cy-Cyp)alkyls include ~methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, -n-hexyl, —ri-heptyl,

20  -n-octyl, -n-nonly and -n-decyl. Representative branched -(C;-Cyo)alkyls include
-isopropyl, -sec-butyl, -isobutyl, -tert-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,
25  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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Tetracyclic benzam de Derivative having an acidic functional group, such as
a carboxylic acid functional group or a sulfonic acid functional group, and
a pharmaceutically acceptabl e inorganic or organic base. Suitable bases

i nclude, buly@imsombesl i Mted to, hydroxides of alkali Mgl 604kb5735
sodi um potassium and |ithium hydroxides of 5 alkaline earth netal such as

cal ci um and magnesi um hydroxi des of other nmetals, such as al um num and
zi nc; anmmurs- ammﬂ)eﬁfygam-dlnﬁtﬁyﬂ&iyl $l3€dima$1y1hesydp:$,Bidﬁruéthsﬂme;Eyl

hydr oxy-s i tyt or tri di cycl ohexyl am ne;
tributyl ;?ﬁ ‘Si@e'dlyﬁ'ﬁ’?g lra%d“‘f\?ﬂi’rﬂ“ml’l EIN-%%E 1d| et hyl ani ne;

triethyl am ne; TRRRGm«- alE;'?l” 5§ hs%d@x@fem%f&@‘(@& st?ahélif'cﬁé‘ih%%)ancl%é&(?h as
nono-; bis-, or tris-( C]—gie Yam ne, 2-CH 10 tert-butylam ne, or

tlrlk sI (hydméwh@tcﬁyﬁqutbhy hamgnérom\l T@ijbomwéwmal l?@pr;smi(ahwsstmght Chamer
et byt AR RS e fRe bl ot Y Bip A e ARG, om0

| ysi ne, an;doctyhend lkgonlANR Erbdeanitivy Bransied n{C, - @gt)aﬁlayw&@;mdenls@mpﬁptl on 0
Tetracyclic Benzam de 15 Derivative is an anount effective faor

treating ofchpEbeebHyl Fersdngl iwnewyl, (@Ppeqtﬂhlﬂ@%@tﬁAﬁmﬁwlh‘Hﬂ n vivo or
an in viter T a ave the
i ndi cat ed 3%3??%#? %E? it %{—?ragﬂaggtﬁétgi*%§@ﬁﬁemﬁggmgﬁeQ%g%??%’ﬁﬁand
Punct ur e, 3Mhzylpsntﬂunhmthydp@tyllvbdthfylb@m,ﬁaqhﬂbwu|h,ﬂrrdm[alﬂFylbtstyl

NN- di hylf @r mani.d l.sul. f 2 s, ethyl, EtQAc is
cthyl Bhet 2ramep ity a ey D AR s o ety T and

1- pi peraz |3r3e@m&fyﬁﬁw f-i@ bropACLsde-bilipl; Gsbisutyll B eBS/ieRPT) 20BN} Thepsild _

chr omat ogr ap i popol ysacchari McCN i s _acetonitrile, MeOH is
met hanol , t?/ !élh%:—i/é»s5 1@@&3&?‘!1 ér@lmemlpﬁ%tYHMlﬁ(emmWésul fonyl), NaBH4 is

sodi um bor gnetic
resonance, Q%QE&@%@F?N ﬁa%ngetg%lp l?’éﬁrl 2%1‘ ggﬁlaﬁdhé(}%j 122;(115}%%) irg

iSESpoI y(A([jDP—thaﬂs/&])fpwﬂwmér?éﬁénneﬂBTMEaps/l g_(l)_lzyphosphorl c acid, PyTl S pyridi.ne,
Cr i cholor oacet T i (CRRETY BSviel el rifat bRBHARALan T BRYFR Tra i <
trifluor oaﬁﬁicyaloa@aﬂ»caﬂsbﬁhaﬁng frott BRyTiEa dir Adins. leéim em&hw sthagit chain .

chromat ogr a r‘é{y TNF is tunor necrgsis factor, TRI' S
Tris( hydro@ sl ineiude e thath ceth o-riropyd. vidy! apd - maﬁru@lné%%erqsemﬁﬂje 30 4.16

ynt het i oo P U P b A A5 Vs are

set forth-neoperig, Enaaﬂmflb@ybe’&-mw}aﬂw)g,e%meﬁﬂylbmgd I,irdBoétbyipropyl 814 59

20  1,2-dimethylpropyl.

The term “-(C,-Cyp)alkenyl” as used herein, refers to a straight chain or branched
non-cyclic hydrocarbon having from 2 to 10 carbon atoms and including at least one
carbon-carbon double bond. Representative straight chain and branched (C,-Cjp)alkenyls
include -vinyl, -allyl, -1-butenyl, -2-butenyl, -isobutylenyl, -1-pentenyl, -2-pentenyl,

25  -3-methyl-1-butenyl, -2-methyl-2-butenyl, -2,3-dimethyl-2-butenyl, -1-hexenyl,
-2-hexenyl, -3-hexenyl, -1-heptenyl, -2-heptenyl, -3-heptenyl, -1-octenyl, -2-octenyl,
-3-octenyl, -1-nonenyl, -2-nonenyl, -3-nonenyl, -1-decenyl, -2-decenyl, -3-decenyl and
the like.

| The term “-(C;-Cg)cycloalkyl” as used herein, refers to a saturated cyclic

30 hydrocarbon having from 3 to 8 carbon atoms. Representative (C3-Cg)cycloalkyls include
~cyclopropyl, -cyclobutyl, -cyclopentyl, -cyclohexyl, -cycloheptyl and -cyclooctyl.

The term “-(Cs-Ch4)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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WO 2005/ 009398 PCTI US2004/ 005737 Schene 1 illustrates nethods useful for
maki ng Tetracyclic Benzanlide Derivatives of Fornula (Ila), where R -R4 and

R6- R10 are defined for Fornmula (lla). Scheme 1 R ORt OR O I I Rp OH
Rx Rx , R 1 C2 COR R- COONRCOON R RO - H2/ C COH
Ra RL0 2 2.%‘;(6‘?%"33 C1 f- If Ro RRg | Re RO Ry RS RPCIE{"iS’%"“éP” 37

PPPJ Xyl ene n' la, 3a, 4a, ba and 6a: RI-R4 R O Rt Oand R6-RIO = -HIiRs

OR;( g ?a gli%/&ié rg%ﬁaél &Eél @@ﬁ@élo lsd)ﬁ%udcﬁéllmﬁnyl R ?38@&&%@&&1 0 (Ha)

-5,6,7,8-tetrahydronaphthyl, -perhydronaphthyl and the like.
A “3- to 7-membered monocyclic heterocycle” refers to a monocyclic 3- to 7-
membered aromatic or non-aromatic monocyclic cycloalkyl in which 1-4 of the ring
5 carbon atoms have been independently replaced with a N, O or S atom. The 3- to 7-
membered monocyclic heterocycles can be attached via a nitrogen, sulfur, or carbon
atom. Representative examples of a 3- to 7-membered monocyclic heterocycle group
include, but are not limited to, piperidinyl, piperazinyl, morpholinyl, pyrrolyl, oxazinyl,
thiazinyl, diazinyl, triazinyl, tetrazinyl, imidazolyl, tetrazolyl, pyrrolidinyl, isoxazolyl,
10  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 ...

15 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.

20 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 nitrogen-
containing-3- to 7-membered monocyclic heterocycles include, but are not limited to,

25 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

30 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.
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Rx ~NH Rx 'y Rx NHHSO,yCl | RO to RT Rs / / NEyCH CL~, R Ra RRn Rio
R RoRK Ro/ \ RRe Rx Re Re ~O508CI 11 0/ ~N~CH3)I~-N'1 9 10 R 9a: as
above for 3a 10a: RR4, R7, RO, and RRO=-Hlla: R-R4, R RO, and RRO = -H
wherein 10 Mo RbsendisR6- R10 are as defined above for the anmgevidssnef
Formula (Ila); each R is independently C1-C3 alkyl; and Xis -C, -Br, -1,
-Orf, -Ovs or -QOTs. 60 WO 2005/ 009398 PCT/ US2004/ 005737 Tetracyclic
Benzani de Der i \Tht terms‘-arfy] "o msed terdin,Iryfessrtd apbenglloanghitig) goamp. be made by a

met hod conpri sipg th te 0 e .1 above - herejin. A ¢ ound of Formul a

3 can be nade bgglg'sﬁgftﬁ%tﬁg'zgﬁlt;? fﬁz(?ﬁgreé%ﬁﬁ)aacé'g@%;gf %8%%35%?%# aIqi’S‘r'errul a l

wi th a conrgetitlosd orffasrdel thed” ;- Os 41k@ gRipSSidtogeh afnddme be&i replac& Withre and at

a tenperature sufficient to make a corrgound of Formu I n one enbodi nent
8

] la 3.
Ra is met HyrClarRr ox -} Repppsentpfivegrampies 98 an#lkylhals greupongluge, babgrgmot o
equi val £nts,.: ) Q qf FC a U r. qui val ent of a
corrpoun% (% ' grt(?r’u?ggii)’. %ﬁ% caﬁn%“f f}tﬁe}?;dé’nbcgi&icr?}%%’ UCZ%%EJIEQO. 2?3% zg 8131 5
equi val ent€HeCHCHANHpalihCHaCH, A8, BroGHECH, S HaC H, L Seid, GFCHEdliCHIBe qui val ent

of a compoupd.of 1.l ' t | Q 1 to about 2
equi val ent'gﬂéqﬁéCWh 'Gﬁzeﬁﬁf@%?‘%ﬁ@m%%&@ﬁﬁhﬁ%m ent of a
conpound of(d@)eacld. | n one enbodi ment about 1 to about 5 equivalents of
base are used per about | equival ent of a conmpound of Fornula 1. 15 In

anot her enbodi réinaRstitued: @1 4bolyDs reffuity aCertiseliof spapeasgeingdabpger about
1 equjyal@ile;PbnoriR0R %?ﬁg é{fcs': Eﬁlﬁ(ﬂlpls hydrogen atoms has been replaced with

-NH,. Representative examples of an alkyl amino group include, but are not limited to,

) -CH,NH;, -CH,CH,NH,, -CH,CH,CH,NH,, -CH,CH,CH,CH,NH,, -CH,CH(NH;)CHa,
-CH,CH(NH,)CH,CH3, -CH(NH,)CH,CHj3, -C(CH3)2(CH,NH,), -CH;
CHCH;CH2CHyNHz, -CHyCH2CH(NH2)CHs, -CH2CH(NH:)CH,CH2CHs, .

15 -CH;CH(NH;)CH;CHj3 and -CH,C(CH3)2(CH,NH,). "

“-(NH(C,-Cs alkyl)” refers to an -NH group, the nitrogen atom of said group
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,CH,, -NHCH,CH,CH,CHj3, -NHCH(CH3)2, -NHCH,CH(CH3),,

20 -NHCH,(CH;)CH.CHj;, -NH-CH,CH,C(CH3);, -NHCH>CH,CH,CH,CHs,
-NHCH,CH(CH3),, -NHCH,CH,CH(CH3),, -NHCH,CH(CH3)CH,CH3 and
-NH-CH,C(CHs)3,

“_N(C;-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

25  group include, but are not limited to, -N(CH3),, -N(CH,CH3)(CHj3), -N(CH,CHas),
-N(CH,CH,CH3s),, -N(CH,CH,CH,CH3),, -N(CH(CHs),),, -N(CH(CH3),)(CHs),
-N(CH,CH(CHy3),)s, -NH(CH(CH3)CH2CHs),, -N(C(CHs)s)2 and -N(C(CHa)3)(CHs).

“.(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;

30 groups. Representative examples of an arylamido group include 2-C(O)NH,-phenyl,
3-C(O)NH;-phenyl, 4-C(O)NH,-phenyl.

“.(H,NC(O))-substituted pyridyl” refers to an pyridy! 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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Sui tabl e bases for use in the nethod are organi c bases such as
triethylam ne, diisopropylam ne, diisopropylethylarnine, pyridine, |utidine
and i m dazol e; and inorganic bases such as al kali netal carbonates,

i ncl udi ng sqglp bipspezipnat e, potassi um carbonate 20 and cgsidRGAbanate. I n
anot her enbodi nent, the base is potassium carbonate. The nethod can be

carried out in the presence of a solvent, such as acetonitrile, nethylene

chl ori de, Repteserdtbreraxarples omﬂ:aryﬂtﬁm gretihinkclude 24 GOYNHapgtidyle3-QfONdHpe,
di et hyl ether, te res thereof. 25 In another enbodi ment, the
sol vent i é’y?ﬂh‘—l a\ﬁ?ﬁ ‘E@Nﬁn H)"\ler embodi ment, the sol vent is substantial l y

anhydr ous, i e« (HOQURS))388stitkies ) t@giakgm@ferswavat@g sl raikhgsgRabodi ment

t he nethod |s carrled out for time of about 2 hours about 36 hours. 30
In still ah@\tehéfhe@muqféhﬂ Ct—ﬁealiﬂaltgm@ plydsegearatonts has b@am rqplaadermthfaor atine

f b t 24..h t t hod of
gcheﬁe @ar r |%5up0utep%ésent§tl¥g?l%§n8 o8 OS%%%%%%I{:O%P Cpu a% ehgﬁrso 1
\é\oh2005/100ﬁﬂ&8 tP@;ﬁB@?@H{zﬁ)Oﬁgﬂ—lzd(O}[M—H %H{@ﬂzlgﬁ{@g)ém?ﬂt , bt hf: Toaggodl of

cneneg | carrile ou a a e er at ur e (0] abou 0 a u n
anot her erfbe FRsTR2CERAKO ISR e e hReHe CH2 OO ey 1T GHC QNI Baper at ur e
of _about 8htetie@hant)ciOGH,S- A creiNanerhen, sphedtmeptm feIst hod of

Schenme 1 is carrl ed out a tenperature of abo corrpound of
Formul a 4 can bHdei’etltDSPdanﬁshﬁdl)ﬁmfmslt@a g (s alkyt groupcdsidefined atoyepound of

Formul g, 3 th amm b contacting,th roduct of step
(o " T ot BRI G- BN Ry n3Poat i Padinen "t b T o Pake”a
conmpound  afydrok{l drotpTUR épr ésenﬂaﬂv@&&nﬁi[ﬁé%@ hﬂﬁlfkﬁncﬂtgﬁuip ih¢lade Batdre 160Bmited

equi val ents of a sol ution of ammp met hanol _are_used per about 1

equi val enttocfHaOBerifdtd& Bt ﬁHﬂ@Hh@H@HaI ﬁ:HaﬁHE%TC%?f%dI ment about 5 to
about 500 eatHANRRICH o@?ne;m@pm@gbmbm@mm%ﬁ? -CRROHSERNEH,

equi val ent a Conpoun or mu
and -C(CH;)CH,OH.
15 “Carboxy-substituted-(C,;-Cs alkyl)” refers to a C;-Cs alkyl group, as defined

above, wherein one of the C,-Cs alkyl group’s hydrogen atoms has been replaced with a
-COOH group. Representative examples of an alkylcarboxy group include, but are not
limited to, -CH,COOH, -CH,CH,COOH, -CH,CH,CH,COOH, -CH,CH,CH,CH,COOH,
-CH,CH(COOH)CH3, -CH,CH,CH,CH,CH,COOH, -CH,CH(COOH)CH,CHj3,

20  -CH(COOH)CH,CH; and -C(CHs),CH,COOH.

The term “glycoside” as used herein refers to a hexose or a pentose sugar forming
an o~ or J-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,

25  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,

30 salicylate, acid cifrate, 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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15 In still another enbodi ment, about 10 to about 100 equival ents of ammoni a
in nmethanol are used per about 1 equivalent of a conpound of Formula 3. In
yet anot her enbodi nent about 20 to about 50 equival ents of ammonia in

nmet hanol ar ;45690084 about | equival ent of a conpound of I n one
enbodi nent ﬁ;e ammonia in nmethanol is fromabout 1 Nto arbégjg{‘% 7720 In
anot her enbodi nent the ammonia in nmethanol is fromabout 3 Nto about 7 N

In one e %@a&!’cﬂ& DAt /264 Haviss etn][ &mié‘g.@ﬁﬁorgl Brbubl dun abRUbk e | N

anot her e pdl ment the dilute acid 1's from about O to a'bout 1°N. I n
anot her ermoidinaional growp erai stlfosicldcid. funatiooslerenph antl aprrmapentioeishod is carri ed

out for a ti f. about 1 hour .to Qut, .25 48.hours. In.sti.]l, another
obod: ment T RELRRBATE o CREHE S8 ey DA% g b g a1 o bout
36 hours. Hyfroxeles angkélEmetarsizach sEdvdivnt) @otiBdiiatanddithians: hedoRides or a tine of
about 12 hours to about 24 hours. 30 In one enbodinent, the nethod is
carri ed® odkalipe sarthapeialsuely pecabqiumsad magresiun; hyderides b ether metaifo susdias

enbodi nent : A rj . : bout 25C to
about 750.31%%19%%%%? Déggrgg%rép%?% llgg%%%gs\%%%% Flggl%rgft?mgé;(liodt%her enbodi nent,
t he met hodwyilmxyanbstisdecmonat dia, drénjadrydamines, dﬁcy@ibluﬁw@angﬁ@ ttibl@bﬂ:n@e;GOC. A
COmDOUn G g R RS R DO PR R SRR °

t enper at ur@H o waHaiiytdngnts) t AciBK R odo-£ BRN OH AfL-QIOKahMming; 2-OM one enbodi nent

about 0.1 to_about 10 equival ents of a dehydratltr‘\gﬂagent are used per about
1 equi Y deit-bytylamipe wp Hisn@ydox paehylmethylapine AGY Ao wersdenl PEMR YB3 Ut 0.5 to

about 5 equi g e Akl get L ar. g%iﬂﬁr osit 1 equi val ent
of a ‘conpg%%néaajém%}l% ,gu .Q@%h%ﬁﬁgpgnﬂéyeg%@o | néﬁ?r??%bout |to about
2 equi val éedHethyjansnedhydtlpl-Dagluageint; andrasminssddssach abaginide, bgineyaldent of a

conpound (cjhf —ormul a 4. Suitable dehydrating agents include, but are not
limted td'®®FA, sulfuric acid,

An “effective amount” when used in connection a Tetracyclic Renzamide .

15 Derivative is an amount effective for: (a) treating or preventing a Condition or (b)

inhibiting PARP in an in vivo or an in vitro cell.
The following abbreviations are used herein and have the indicated definitions:

AcOH is acetic acid, CEP is Cecal Ligation and Puncture, DMEM is Dulbecco’s
Modified Eagle Medium, DMF is N, N-dimethylformamide, DMSO is dimethylsulfoxide,

20 Etis ethyl, EtOAc is ethyl acetate, EtOH is ethanol, HEPES is 4-(2-hydroxyethyl)-
1-piperazineethanesulfonic 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;3 is
triethylamine, NMR is nuclear magnetic resonance, PBS is phosphate-buffered saline (pH

25 7.4), PARP is poly(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).

30 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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chlorosul fonic acid, sulfuryl chloride and thionyl chloride. M another
enbodi nent, the dehydrating agent is PPA. 15 The nmethod can be carried out

in the presence of a solvent, including, but not limted to, xylenes.
one enbodi ol vent is xylenes. In another enbodbqﬁ?ﬁ Ivent
is substantia %g%ﬁ)éhrous i.e., conprises less than a %@ﬁ%@féQ 20 In

one enbodi nent the nethod is carried out for a tine of about hour to about
24 hours. In st fYaqalol ényﬁ ut for atine
of about 4 houﬁ%ﬁé?%pghgﬁﬁe gggggﬁ?ﬁngggﬁgnotﬁggﬂ%g%%gﬁﬁgﬁt the nethod is
carri ed odRerivetives of Famnwé (I%owherSRm@umstaRlﬁﬁeébmgd fooForomia(lld)n one
enbodi nent, the nethod is carried out at a tenperature of about 25C to
about 200C. In another enbodi nent, %%%,QﬁthOd is carried out at a
tenperature of about 100C to about § 30 A conmpound of Formula (lIla) can
be nade by a methed conprising contactiqg a conpound of Forfrula 5 with a
reduci ng age
t enperature i ci¥nt to make & oneURt of anna(Ha 3
enbodi nent 0.4 to abgut 10 equixal ggts of a reducing : are used
per about ®& equi val ent ey ceanpagund of | Fordstl @ 5, ) &M)
PCT/ US2004/ 0057 foamottrer>enbodkrnent abqyt 59%‘—8&2 Sbout % edui vadents of
@- used per about 1F8quival ent 961ChH conpoung ormul a 5.
N

a reduci ng agen

In still anot ke pogi nent, about 1 bout 2 equi val ents of educi ng
agent are used pgr about 1 equivakentef agconpound of For . ¥
Suitabl e reducing agents for this carbohyl reduction include, are not
limted to, sodium borohydride, d||soHﬁtyIaIun1nun1hydr|de al pi nebor ane,
and TFA/triethylgilane. In one enbodln? t he reduci ng agent igs a hydride
reduci ng agent. I'n another enbodi nment he reduci ng agent is sodium
borohydride. |In another enbodi nent, the reducing agent is

TFA/ tri et hyl sil ane. PPA/Xylene

1a, 3a, 4a, 5a and 6a: R;-Ry
and Rg-Ryg=-H

(CHz)aNHz

|
N R1
Ry o ) Ry o
Ra NH R NH
——————ee .

‘ NE!;CH-)CLZ R

Rq

Rw Q " o Q "
#°

R¢ Ry
" SO0l 11 o/s \u/fcm)a\N/\\
\\/"

9 10
9a: as above for 3a 10a: Rj-Ry, Ry, Ry, and Ryp = -H 112: R;-Ry, Ry, Ry, and Ry =-H
wherein
10 R;-Ry4 and Rs-Ry are as defined above for the compounds of Formula (Ila);

each R, is independently C;-C; alkyl; and X is -Cl, -Br, -1, -OTf, -OMs or -OTs.
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10 The nethod can be carried out in the presence of a solvent, including,
but not limted to, nethanol, ethanol, THE and benzene. Alternatively the
nmet hod can be carried out in the absence of a solvent. In one enbodinent,

t he sol vent w@20enévaseol . Tn anot her enbodi nent, .t be sol varur/vRoswosBanti al |y
anhydrous, i.e., conprises less.... 15 than about |I%water. In one

enbodi nent the nmethod is carried out for a tinme of about 1 mnute to about
12 hours. |n sflielricyghioBrezamidbbeiivasives efffiormplaBandFerayts @) ean bewade tine

of about %ga%&H¥§OM%tQQF%%§cﬁ% gg{agolvg%(%réig yet anot her enbodi nent the

nethod is carrie 6] m nutes hours to about 2
hours. In one entmapammdiof Folnenla® tiobe madedar 4 nethod dbmptisiag t@npeingtur e of
about -20C to o) 40C.. I n anot her _enbodi nt, the nethaod . is carried out
at a terrpé?mé}m\ﬂ@b Jr- oxmBlad 1 C%Pftt@dggtﬁa&m pe&in fhs pegsenqe Ogﬁd{aﬁeeforérrbodi ment

the nmetdodipeS,naak H&l‘?pe}?&%lreghfl;fﬁién?lf&ﬁéglét%oﬁq in@BPmups A Tetracyclic

Benzam de Derivative o h ornul a can be further derivatized using
met hodol ogy f ali braembaliment Raks miedgl and X seBart of organic synthesis to

prepared a 30 variety, of analo grm a (1 and For nmul t Vi ng
vari ous substi P{?J%]‘Fﬁ %X%?Jngﬁlg a%?&%nﬁoea%%t ?qufi{file)“ , aﬁﬁfnpﬁ}?@ﬁg%or%la%d R10.
Usef ul derarenssell patdbont mequiadent iofig botigound o Fafgulamot limted to, aromatic
nucl eophilic sybstitution reactions and aromatjc el egt rophilic _ substitution

reactions, sucHhn aothsrembodigpent pbayt At abeut §egwivalsRtis oh 2 cempendipdt i on,

sul f onyd atfQula Ué QM?%M%'& [‘%é)&i%lent%'fﬁ%ﬁg&ﬁﬂ AMdnacyhati on. See M B.
Smith and J. 64 WO 2005/ 009395 PCT/ US2004/ 005737 March, Advanced Organic

Cheni stry: Readn stdhsnoths chedndisrest, abowd 130 pbmtt ArequisaBnE D€ a camdo8BI(PI893 (5 th
ed. 2001) .o ln e _enbqadi nent . .the Tetracyclic Be m de .Derivative of
Formil a 9 P& raaﬁ%\'lsoe?rlﬁgggﬁ’oﬁlf})e@‘ﬂgﬁgrﬁlogP)d(glﬂ??lﬂﬁyqrﬁg’gﬁg%&hd of Formula 10
usi ng chl or osulif 6id enbsdiglent abodihieto@Bbwrsasulvhnkl of baseee tskdqler Hsyupul a 10 is
then derivatized to the correspondi ng 3-(Nmorpholinyl)-propyl sul fonam de

deri vat i v&TgF2legrdhs sempeund of Kegewlandy "t he e

15 In another embodiment about 2 to about 3 equivalents of base ére used per about 1
equivalent of a compound of Formula 1.

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

20  and cesium carbonate.

In another embodiment, the base is potassium carbonate.

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

25 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.

30 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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chl orosul fonyl conpound of 10 with 3-(N-norpholinyl)-propylamne in the
presence of a triethylamne. Schene 2 below illustrates nmethods useful for
maki ng conpounds of Forrmula (1), 10 Fornula (la) and Fornula (1b), wherein
Rl - R4 and RW@idsasmsdef i ned above for the conpounds of Forusdoes/dossy
Formula (la) and Fornmula (Ib); X is -OH -NHR11, or-SH, X is -0-, -N(H)-,
or -5-; each R_is independently Cl1-C3 alkyl; and Rbo is -d, -Br, -1, -OIs,
-OVs or -Orf. $ehdéinthep exbpdiment, the methodoitichpae MiTrarred optat BigmpeRiNeR R, R,

Ra 15 13 o apbafiohdy = CH3 X' = -OH4 -SH or NHRI1 Rbo= Br R-Ra = H
R5X or RS%(&?O?E?: or %}5@( OCl R OR 14a:X _-OHR7 - Ro= -H 14b: X _
-OH, it,, RO, dndndthe embiddinkht, the MEH3d BE SBeme 1 X carded Bet at@ltympdrature of=0
(I'b): X:NR;JB%ut 3]5§C (tg ggo:ut %(50%.65 WO 2005/ 009398 PCTI US20041005737 O R, x OR
5 In yet another embodiment, the method of Scheme 1 is carried out at a
temperature of about 25°C,
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
10 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
. are;used per about 1 equivalent of a compound of Formula 3, -
15 In still another embodiment, about 10 to about 100 equivalents of amimonia 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.
20 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 HCIL.
In one embodiment the method is carried out for a time of about 1 hour to about
25 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.
30 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 NH BBr3 NH RSC(O)OC(O)R5 / | LN CHZCl o OCH, o OH O OR 15a 15b 16 16
1

a: R5 =-CH2000H 16 h: R5 =-(CH2)3000H R5X OR, 16 c: R5 =-(CH )5(OH) or 16
|

d: RS =(CH2)6(OH) NH RSC(OOC(OR5 N 16 e: R5 =(CHZ)gCOOH 15c 161: R5

- CH3 169: RS wo @ioéhéshiz 16h: R5 = glucuronide 5 O OR R >XpdNusdobddivess7 _ |\
NH or RRC(OOC(OR CHCl: base O 15e H16 is R5 @B OR  15d OCH, 16 j:
R5 =-(CH2)30H 16 k: R5 =-(CH2)30H A tetracyclic isoquinoline conmpound of
Formul a 15 can Ibhgetpmethar edbddimertatht mmghos id Cartiedrowtat h&dmpazatofe dfaboutl a 13 with

a cyanopherﬁ{bgétgf F9E§ﬁﬂa 14 in the presence of a base, such as
triethylamng, 800 tarbonate, or potassium carbonate, in a solvent such

as acetonitril ey caaphRaf BornailaBichybd @amaﬁle(h%bmpﬂsiﬁge@ﬁmfgcaf For mul a
15 can be. transfornmed to a Tetra)f(%acllc Benzam de Derivative of Formula (1)

upon t r eatSoRgouml off Rasmyls vty p dehydiatingagent forp timg pud stidemgentrer 15 a
gl ucur ogi datd tf’chﬁQlEea Ju‘dﬁ%?%mﬂﬂ@."at I zation if necessary. Suitable
C

al kyl ati ng and acyl ati ng agents include, but are not limted to,
al kyl hal i des, dunohe embodintentebhetr(e] td abdoetthaéyalehis afdaiehodrating agedt are
2- br omopr REY Eér about 1 equivalent of a compound of Formula 4.
In another embodiment about 0.5 to about 5 equivalents of a dehydrating agent are
used per about 1 equivalent of a compound of Formula 4.
10 In still another embodiment, about I to about 2 equivalents of a dehydrating agent
are used per about 1 equivalent of a compound of Formula 4.
j 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. —
15 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.
20 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
25 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.
30 A compound of Formula (Ia) 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 (Ifa).

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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1- br onopr opane, 1- bronobutane; 1-bronopentane and 1-bronohexane, the al kyl
group of which can be optionally substituted with -OH or -C(O OH, acyl
hal i des, such as acetyl 66 WD 2005/ 009398 PCT/ US2004/ 005737 chl oride and
propi onyl chivoro@eposasnd anhydri des, such as acetic anhydr pdeusfnds/pusepi oni C
anhydride. In one enbodinent, the al kylating agent is nethyl iodide. In
anot her enbodi nent, the allkylating agent is a h{droxy-substituted

al kyl hal i de.  Snjapotdes ¢nhbadiroert @bow ol arewits, equiveleatsioflaacdusingagentares a

car boxy-s ' | kyl hal kde. |1 n _gne.enbgdinment, the acylating agent is
acetyl chfj‘%r%%%%ﬁﬁt 5‘?,%"{‘%32‘?“?8%%%%{}1 ur?? ,O?F ﬂ%nu§%§-| ating agent is acetic

anhydride. |n yetstiingbtherentisldiaénteibbut Ro absut@ de@ivatentsthfla radebindepent are
gl ucuroni dat i ‘?vg %%ent is .10 acetobrono-.a- Dgfl ucuronic acid nethyl ester. S
ch. ene 3 bEFORFSPOHE patvdentat meRBP of¥empia$or maki ng Tetracyclic

Benzam de Der i V@liiabRSeRcilgQieBmts forlthi carbfi Sddbchd iRt bubhre ot Rifted S, i Ned
above for the conpounds of Formula Ill; Rbis -d, -Br, -1, -OIs, -Ovs or
- OTf ; and Rdivmgborohydtile, dilskiitylaBmivyin 2g@Ede) 0988BoRET /AuSITA4iredERdane. Scheme 3
RO G5 CNRa ] rd'17 thl\ 1‘@91180% (yg Ce;nt igaH}?lRak.)ri(%alreguzcin F\;i egt. G ONR / ~13
or 17 NH Qa\ 7/ FMRUBgEe Mg Teaicne 48 ¥ £ag
In another embodiment, the reducing agent is sodium borohydride.
In another embodiment, the reducing agent is TFA/triethylsilane.
10 The method can be carried out in the presence of a solvent, including, but not
limited to, methanol, ethanol, THF and benzene. Alternatively the method can be carried
out in the absence of a solvent.
In one embodiment, the solvent is methanol.
Tn another embodiment, the solvent is substantially anhydrous, i.e., comprises less ... ...
15 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.
20 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
25 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
30 variety of analogs of Formula (II) and Formula (Ifa) having various substituents at one or
more of Ry, Ry, Rs, R4, R7, R, Ry and Ryg. 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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HC(OR It. RH23 24 G,=G Re =-H C1l -C5 alkyl, -O(C1l -C5 alky |),
NH( Cl - Csal kyl orN(Cl -Coal kyl ) (Cl-Coalkyl) R a R ,XCN1J or 17 NH G
-Bose, HGRa/ G R G\/ a 25 26 sc, 26a: RI-R4 = H &-&4 =CH d =N
R CNR 13vopoosmogsH 1 G\ Base \GCGH Ra G\ R 5 / \¥FGr/u604285737
Tetracyclic Benzam de Devivatives Derivatives of Fornulas 22, 24, 26 and 28
can 5 be namde by reacting a honophthalic anhydride of Formula 17 Rl 0 R2
R3 O R4 Masghtddvanced@reamd Gempsymieactions, Mahapismyand ftrucesp@triSely in the
presence )i th 2005/ 009398 PCT/ US2004/ 005737 1In an alternate
enmbodi rren?a?ld%(?r%g%gch%g%wn%%am de Devivatives Derivatives of Formulas 22, 24,
26 and 28 can leonaerbdiimestatieiletracyclio Bepattidd Reérvatife FOFomiuda A8 with a

Egrsne)f)und OtIan's: o{rnnyc{ i%toztfié cl%lgfosﬁéon%}i cc%er»outa %[Ple*g}nliu Iy !lg uéirrllg E SroRulfonic 2(5.:celd.of a

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-morpholinyl)-propylamine in the presence of a

triethylamine.

Scheme 2 below illustrates methods useful for making compounds of Formula (I),
10  Formula (Ia) and Formula (Ib), wherein R;-R4 and R7-R;; are defined above for the
compounds of Formula (I), Formula (Ia) and Formula (Ib); X’ is —OH, -NHR 1, or —SH;
) X is -O-, -N(H)-, or -S-; each R, is independently C;-Cs alkyl; and Ry, is -Cl, -Br, -1, -OTs,
-OMs or -OTt.

Scheme 2

MeCN

Base

Re

13 14
13a: I[:ﬂf;f“ X'=-OH, -SH, or NHR
"
R,-R4=H RX ot RsC(0)OC(O)R

or RsC(0)CI

l4a: X'= 'OH, R7 - ng =.H
14b: X' = "OH; R7, Rg, and RlO =-H, Rg = -OCH3

0))

(Ia): X=0
(Ib): X=NR,
15 Ie): X=8
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Sui tabl e bases for use in the nethods of Schene 5 are organic bases such as
5 triethylam ne, diisopropylam ne, diisopropylethylamne, pyridine, |utidine
sodi um but oxi de, sodi um net hoxi de, and i m dazol e; and i norgani c bases such
as al kali nmawahooseagsbonat es, i ncludi ng sodi um hydri de, sop¢Hiksmedfenat e,

pot assi um car bonate and cesium carbonate. In one enbodinent, the base is
triethylainine. 10 I n another enbodi nent, the base is potassi um carbonate.
The nethod can be carried out in the presence of a solvent, such as
acetonitrile, et hyl ene chloride, chf or of orm ?ﬁF DVF, DMSOP et hyl

acetate, acetong benzen_eBBrSi di et hy g Wﬁtc 0 5 m Xt e taer eof. In one
enbodi nent , sdl vent to Mﬁaﬁd&’cﬁe ) t he

sol vent i s \Q\MFL_Sehene 4 %éi ow i hes_net hods usef u i

conpounds of For oo wherein Rl- ¢ R7;; RLO are defined 8_for the
conpounds of For#u '69 WD 2005/ 009898/ PCT/ US20041005737 _ Sthesfe 4 RI

R5 Rl R5 Rl R5i52 R2 OH K2CD3/DVESIR2 O 1. NH3-MeOH R2 | \ NHI6-
Br CH(CO2Eth R3 COOH 2, HCl R3 COOH R4 - R4 R4 Re R9 R3 Ry, R7RaR7
Re R7 Re A B PPA-xylene A or ClsO3H 0C RR5 RR R5 RI; g_ﬁg&m R2 \
NH R2 NH R3 R4 (CH2)pRt MX/Pd-C R3 CHRra R3 1 O 16 ¢: Rs =-(CH,)s(OH)

or 16 d: Rs =(CH,){(OH)

RsC(O)YOC(O)Rs 16 & Ry =(CH,);COOH

15¢ 16f:Rs=-CHj;

} 16gR5 = 'C(O)CH3
16h:Rs = glucuronide

5
0 o ORs
RsX \N
\ NH BBry or
CH,Cl, R;C(QI10C(O)Rs -
o base
O
o]
15d OCH, 15e OH 16 i: Rs =-CHj, OR,

16 j: R =-(CH,),0H
16 k: Rs =-(CH,);0H

A tetracyclic isoquinoline compound of Formula 15 can be prepared by reacting a
10 homophthalate of Formula 13 with a cyanophenol of Formula 14 in the presence of a

base, such as triethylamine, sodium carbonate, or potassiuin 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

15 aglucuronidating 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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Rs Rg ERy RO RS\ / Rs Ph3P=CH(CHZ)pRio Re RO P,7 Rs RT RBR7T Re (V) P
? EDReduce RR RS RI RS \HRLRSE R RR NHR2Z NH R31 -/ (CHR2)pRa RO
-Mt RB/ Orff TfCl RBRA OH RR6 RS RR RS/ RO RaRT Re R/ Re RT R (V)
P=0 D' D 5w@2bwstoosses of Fornmula A can be cyclized to theporwymbi/as?zr
internedi ates of Fornula B wusing bronmo ethyl malonate in the presence of
pot assi um carbonate. The internmedi ates of Fornula B can then be converted
to the | acedenderand prapifinyi eldonde; Bod mliydridsi such heagstie selydsidefand prapiingc i n

nmet hanol . Fhi -Crafts nediated ring closure of C provides the tetracyclic
keto internedrates of Forrmula D which when reacted with a phosponate or 10
phosphor us gI i dig ovit amboditriehi, gretdd) k)ﬂﬁtngmgaﬁeﬂmeﬁymdmdes the Tetracyclic

Benzam de 5/ 009398 P 04/ 005737 rivatives of. Fornula E,
whose exocycl i XP&BQFBF@%‘?HHEI% 139’2%%’@&5?%} ipphy a&%%@sﬁ%ﬁdﬁéﬁé&l@ﬁyu c
hydr ogegat i on tlﬁsﬁfl‘ﬁﬂétﬁ&e&%dﬁﬁéﬂ?%@%ﬂﬁfmé:%ﬁﬂkﬁc(il)&)xwg%s?inﬁedS > 2. In an

al ternate enbodi ment, compounds of where p , can be
synt hesi zedkylhalident er medi at es of Fornula D. The ket o i nternedi at es of
Formul a D can rrespon ohol i nt er nedi at es of

Formula D wit Oﬂﬁglggﬁtﬁﬂjten \P@V@igga%ein 'tgﬁ‘éqg “to the triflate

i nter medi at es _dh ah6theidntbddiménm, the @Qﬂﬁﬁg&g@ﬁ@ﬂaceﬁé@fﬂiyﬂﬂdgr oup. The triflate
i nternedi ate ¢an then be reacted with nucl eophiles of the Formula RROW 10

where M+ is a aPRE!ofhsr smbedignt Ks sgalucugpniq and Hisredisprgpdaiingiagenitet r acycl i c

Benzamge ,J R h—‘fﬁﬁlu@ﬂroﬁﬁ%@l&xﬁe&ﬁeﬁ@here p = 0. The conpounds of Fornul a
A can be pr uce

Scheme 3 below illustrates methodology useful for making Tetracyclic
| Benzamide Derivatives of Formula III, wherein R;-R4 and G;-Gg4 are defined above for
the compounds of Formula IIT; Ry, is -Cl, -Br, -1, -OTs, -OMs or -OTf; and R, is -C;-Cs
alkyl.
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fromcomercially starting materials using techni ques known to one skilled
inthe art of organic synthesis. Schenme 5 below illustrates nethods useful
for maki ng conpounds of Formula - wa 15 (I1), Formula (VI), Formula (VII),
Formul a (VI Iwp,2065mos98a (VI b), and Formula (Vilc) whereporiR$adednoshss- R1LO,
Gl- 4, and X are defined above for the conpounds of Fornmula (11), Formula
(V1), Formula (M), Formula (Mla), Formula (VIlb), and Formula (VIlc):
SCHEME 5 R1 Rz R1 Rz RL R5 R3 R3 RzSéhedReeRs 1. DPPA, Et3N Rs 3 R7 Ra

Cl CH2CH, G R7 Ra Ph2D R X COON 2 ROH R8 X NHCOOEt 0 R9 R9 RO R7 8 N O (11)
RLRR RLRR R RLRS z RB\ R3 NH 1. DPPA, Et3N PhZD R3 X 3Ga Ra
ClCH2CH2Cl1 3Ga Ra a_A.R_@ COOH 2. EtOH G2 R a XG X&@B GOR
(VI) (V1) (V1a) ﬁl Y (VL) 20 The car box aci d| group of a conpound
of Formula N can bese | ed wit ™ DPPA to provis e 20K espondi ng

car bamat e i nt er nedi afes of~Formul a 0, which can Jﬁl’e /809398

PCT/ US2004/ 005737 then be thermally cyclized to®provide\the /T‘et racyclic
Benzarni de derivativeg of Fornula (I1). Using the sgne Syt et i ¢ net hod,
the bicyclic carboxylic acids of Formula Q (see 2ker et al., Tet. Lett.,
43:5189-5191, 2002; and Bourdais, et at, J. Het. RChe P 12:1111- 1115, 1975,
for methods useful tg make corrpounds of Fornul a be 5 converted to the
Tetracyclic Benzanigde vatives. of Formul a ta (VIl), Formula
(Vila), Formula (VI|Ib) and Forngla—(Vi*e) via medi acy of the

car banat es of For mite: Ry

NHC(O)R,

23 24
R, = -H, C,-Csalkyl, -O(C,-Csalkyl),
NH(Cl-CSalkyl or N(Cl-Csalkyl)(C1-C5alkyl)

4
s/ ! 13 or 17
\ £
C!z\ Base
\G

~ =N

Gy
ci/ ‘ 13 or 17
3 Base o
) G
G3

Tetracyclic Benzamide Devivatives Derivatives of Formulas 22, 24, 26 and 28 can

5 bemade by reacting 2 homophthalic anhydride of Formula 17
R o)

Rz

L

with a compound of Formula 21, 23, 25 or 27, respectively in the presence of a base.
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Schene 6 below illustrates nethods useful for making conpounds of Fornmula

(I'V) wherein R1-R4, R7-R10, and Gl-(4 are defined above for the conpounds of
Formula 10 (1V): SCHEME 6 RL NC GQG3 RL RS R2 COOCH3 X' "G b2 RZ1 NH R3 /
COOCH3 ' R10 Rﬁ]s R4 Br Ra X/ v3 NaHTHFRlOGlGZWévg RL RS COOH
Ra 1. DPPA, 'EP3NPREE%Et Ra Ph20 R2 G G CH Cx, O 3Ga - NHPCRESI4885%37) | a
G? 1 Xd 2. EtO—|GZXORRaXGP3 R10 R1 R2 RI0 Rl R2 R0 G&2 Z AA (1V)

The Tetracyol | G, RENFALAL S PRELKALLYESRIn QLA EDRaIRds: St N0 &

one 15 pot coup |ng cyc proce ng an in ennedla e of

For mul a WRethtlag22, 24f 26raid 28 ¢antbkinkade bf réaotinglh Rodfophtiidiste pf Baemnte 1D ivithodi um
hydride. Alternatjvely, he carhoxylic acid, gr of a c ound of Fornmula Z
(see V\acké'rcomgf’m?ii of I "Pé‘il 23, 25 0&§7gf§3§°t5@1mtgﬁ)wsen§ﬁ8 BBdai s, et al .,

J. Het. Chem, Sﬁ%ab]}é-ﬂyése;?ol'%se ﬁ]t%%%g\th%% of BhBAdS a%@?%hﬂxc beH Bl Honpounds  of

Formul a Z) can be coupled wt to provid e corresponding
car bonat e tiiethdamingj diisopropflafonaydiisopronyleiityilarhine aryridinentubidinetsbdinmmal |y cycl i zed

to provid he, Tett ac i c. Benzain Derj.vatives of Fornu 72 WO
200510005 31oPEF TIBBHTBS  AmoAGle Bd et B o PSR o
Benzam de ck®bhated, incaslind@diuny Bytiride/sodlusOcdrbédate] 86tagnah 0Rbendte 8@l cesium

conpositions conprising an effective anount of a Tetracyclic Benzam de
Deri vat | v&akArate pharmaceutically acceptable carrier or vehicle. The

i nvention incl ?1 65 @mﬂ_o%tu%?r‘ftyﬁle'bgse@ dzgﬁnperl vative when provided as 5 a
e ru r

phar maceut i cal accepta pro ated salt, such as a
phar mateut i cal IItyanother embodiment, the base is potassium carbonate.

The method can be carried out in the presence of a solvent, such as acetonitrile,
) methylene chloride, chloroform, THF, DMF, DMSO, ethyl acetate, acetone, benzene,
diethyl ether, water or mixtures thereof.
In one embodiment, the solvent is acetonitrile. -
15 In another embodiment, the solvent is DMF.
Scheme 4 below illustrates methods useful for making compounds of Formula (V)

wherein R)-R4 and R5-Rp are defined above for the compounds of Formula (V).
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acceptable salt, or mxtures thereof. In accordance with the invention, the
Tetracyclic Benzam de Derivatives are admnistered to a subject in need of
treatment or prevention of a Condition. The Tetracyclic Benzam de
Derivative sed to treat or prevent an 10 inflamuatory di sease.

| nf | ammat O%&%ﬂg/@ég&és can arise where there is an inflarﬁ?ﬁrquébfp“@?”yf he body
ti ssue. These include local inflammtory responses and systemc
inflammation. Exanples of inflamgtpny. 4li seases treatable or preventable
usi ng the TeRrav,cllc Benzam de Denyvakgves include, but ate ppt limted
to, orgam,transplant rejection; gh
joints, inc OHr t hg,¢d,insee I heundy
bone di sgast Oci af g Wh k) |

di seases Such astileitis ulterativ
y nflannatory | ung s such as asth d

respiratory fs yndr one, and éhr Bbstructive naﬁby dehse:;

i nfl anmat ory dl'ea es of the eye incluging, corneal dystrophy./tnachons,

onchocerci asi s, uvePtis, synpat hetic o ht B mitis and 20 endophth5§n1t|s

chronic inflannaéory di seases of the g&m i ncl udi ng gi ngi Vi t i|{SPPasRgene

periodontitis; tuberculosis; |leprosy; inflammtory di seases gf the ki dney

including urernic conplications, glomerulonephritis and nephr@sisg;H

i nflammatory di seases of the skin including dermatitis, scleqrodéfdratitis,

psoriasis angl eegzenm; inflammatory diseases of the central nervous system

15 and
iy bowel

neonesozrg(%l 6] M
an

colltls Barreft's synoro :

i ncl udi ng, onjic denyelinating disgasgs of the nervous systRemRSZS mul tiple
sclerosis, 4 at ed neur odefegera S and Al zhei ner f2diseas®, i nf ectious
nMeni ngi t i.$; Iﬂﬂ% |t|s son]s di sease, Hunti ng 'S dlsease
anydtrophlc P efhged ECHRYE 0 MTune &gCey

i nmune- conpl ul | ﬁ";——sy’;rem 4 I er y®ematosus ( SkE) ; | ammat ory
di seases of % lR such as { Ry, PETHERRRC heay ase,
hyperchol estergf e a, and atherosclero, ; as 30 well as vario t her

di seases that can Rave significant inRtanegtory conponents, imcl Ugi ng
preecl anpsia, hrepic liver failure, and brain and spinal cord tPauma. The
i nfl ammat ory di sease can al so be a systenmi c inflanmation of the body,
exenplified by grampositive or gram negative shock, henorrhagjc or
anaphyl actic shock, or shock 73 WD 2005/009398 PCT/ U52004/005787_ i nduced
by cancer chenotherapy in response to pro-inflammatory cytoki neg, ‘@“ﬁ
shock associated with pro-inflanmatory cytoki nes. Such shock c@n be

i nduced, e.g., by a chenotherapeutic agent that is adm nisteretl as a
treatnment for cancer.

5 A ketone of Formula A can be cyclized to the bicyclic intermediates of Formula B
using bromo ethyl malonate in the presence of potassium carbonate. The intermediates of
Formula B can then be converted to the lactam intermediates of Formula C in the
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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I n one enbodi nent the inflamuatory disease is arthritis. In another

enbodi nent 5 the inflammtory disease is colitis. The Tetracyclic Benzam de
Derivatives can be used to treat or prevent a reperfusion disease.

Reper f usi owor@ds@isses 0 t he process whereby bl ood flow i nptResRhpasz7vessel s
is resuned follow ng ischem a, such as occurs follow ng constriction or
obstruction of the vessel. Reperfusion disease can result followng a

nat ur al | Yerbag Vésof Farmla E) hoskexoB it dagbla boP&alsdbsbudnilybectd@Bd stroke, or
during a surgical procedure where blood flow in vessels_ is intentionally or
uni nt ent4SEgLRIy 5 hydtaggnation sevproxide the omporndpafdigrmida; (Y dsretr iszt%abl e or
prevent abl e ysLngudNge LRbhAMHEG! 'c@gmégfﬁ'&nﬁﬂ %&He\‘@@;‘d}'@é&*ﬁe& but are
not linmted to, intestinal repérfuSion disease, ocardi al' reperfusion

di sease,synthesizedepeintirmsiietes of Bemssa De hk ketogntbmoshiatesr ofi Fopmb ladh eanybeby pas s
surgery, thoracoabrom nal. 1 neurysm.repail surgery,  cayotid endarerectony
sur ge y,re‘iﬁce‘iﬁlg’rﬁg@ Fﬂ%ﬁ?f}n‘gﬂ%g‘&&q Wtéﬂ?d@FFESEFﬂ%?HI? ﬁt ﬁ"éthrsé‘ WA on di sease
resul t s doh@Ri6RbEIhe RIbABING ihe HYIRRSSternSddiARIof Folielh 30 0N BMideal god@eur ysm
repair surgery, carotid endarerectony surgery, or_ henorrhagi c shock. In one
enbodi meerving greup. eples triflgiegnternedials ear thembe wakodwithmueglgophilespftheesul ting 20
fromsur % Particularly that relating to organ transplantation. The
Tetracycli1 ¢ Benzam de Derivatives can be used to treat or prevent a
reoxygenation injury resulting from sigdfy, particularly that relating to
orga t ranspl.ant at i on. anpl +of reoxygenatjon i_njuries_treat.able or

pr evg(r)'nt a‘BIPeéegLilﬁﬁglﬁ(ﬁlém F‘r‘%‘@?i\% Coréén%ﬁ%%%éi@rqgé‘f“in@ telfre‘@'é’ If BEPZARIde but are
not i mb&tatiGes dfFeRRRL RV Fhih 06, Thecommobfld GWHoRGuRIAdgishe fidlided | ung,
liver and kidney. In one enbodinent, a reoxygenation injury resulting from
organ t rfzme poramersidllyrstardeg wetsridla using tacheiquesdanwnrte nswlafrkdamﬁbmart The
Tetracycolr'ga%i&enlﬁ]%griisde Derivatives can be used to treat or prevent an

i schem ¢ onditr one Exanpl es of ischem c conditions treatable or preventable
usi ng the. 3®cheht abyioh itnBensanithalsbesfuVadt mak@gicogpoaeals dfForawle not Lim ted

to, ab ngi unst ahl ngi na, cardi al i em hepaj |.c .i schem a,
mese %er(&ﬁ’.%@éﬁv&gﬂ’é’ﬁi %.,?Vﬁ}]t Qg??lﬁw ﬁa)’ EEIF?B%W Q?ﬁ@r?‘i e ?ﬁtﬁ‘i)sphen‘i a,
chroni ¢ GRdréih ®RIR,! RIR 4, SCHET P RS RBHEd alo96 MG ThecorRSdHngs o£REBL | Scheri a,
and an ischeric disease of the central nervous system such as stroke or

cer ebr al (1) Jtomaiad V17 Eongil2 0¥ B L Goosws (Pi), Beroda (Vi grd Formula (VIic):

SCHEME 5
R R2 R R2 R! RS
2
Ro O R R O NH
= O 1. DPPA, EtsN R6 R3 z
RY R*  CICH,CH,Cl Rt R PO e X
et i
O M-CooH T, ¢ M-NHCOOEt A RS Q R®
” . .EtOH " .
) R® R® RT RS
/ N o an
R’ Al R! Al R
2
R3 R3 R NH
1. DPPA, EtsN PhyO \ B
\ ré  CICH,CH,Cl e — = T X
36\ — ngi A R Vo
gz T M-COOH 2. EioH %, | -NHCOOEt Sl
‘a1 X G\G1 X GG
| Q R Ta) (VIIb) (VIL
(VI) (VI) (VIIa) (VIIb) (VIIc)

20
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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I n one enbodi nent, the ischemc condition is myocardial ischema, stable
angi na, wunstable angina, stroke, ischem c heart disease or cerebral

i schem a. The Tetracyclic Benzanm de Derivatives can be used to treat or
prevent ch@egsgebfgal failure. In one enbodi ment the r failure is
chronic renal failure. In another 5 enbodinent, the re%§?h§5®fh$%yﬁs acute
renal failure. The Tetracyclic Benzam de Derivatives can be used to treat or

prevent @ey 88 tdhdilly HicARASS préf @ RE TerciAB& bR dediefoARRS of FEALAD! € or
prevent abl e using tthé Tetracyclic Benzam de Derivatives include, but are

not |i m {I&d Wsing the sarphesmaietiameghddathedicyilic casbnxylic heidsrbOorgiuld @ (edel i t er ans,
Reynaud’ i seas henq 1 )C QSi.S 0,e hr anel al gi a, venous
(b ombos, Sk G P J2E 1 AESTEIB 01 26 R RR 4P T AR Tane

| i pedemal2:l ni lotid Sedysgioremihdds @sefalso uhake cohp@aae of BortnutaQdicavescul ar

di sease. The Tetracyclic. Benzam de Derjvatives can be used to treat or

prevent eUVERteliadhe l dracydjcRamzanide deryaivesoidormaladiVa, FosnraViDseases
treatabl g n ' T lo Gt BRIy rivatives

i ncl ude, %ﬁl}%ula‘;dr’\?ﬁb%? |‘% fﬁ%ﬂgg{l&lgc&r |1%©glg§3%{§rhbg?tseases %?ﬁgete can be
treat ed carbgmaesarftfednbig Radmi ni stering an effective anmbunt of a Tetracyclic

Benzam de Derjyative include, but. are n |limted to, chrgonic heart failure,
2t her osc er ooy e el 1 em pmpf eRRb or ke ey S Gormits |

car di or nOpahBKkin RARHIFGR 1,tandTH PG Adit defileadeBb el Rt thertbapelhddbf Fafdula car di ac
arrhythm a, such as atrial fibrillation, 20 supraventricul ar tachycardi a,

atriap f(IM}?t er, and paroxysmal atrial tachycardia. |In one enbodinent, the
cardi ovascul ar disease is chronic heart failure. In. another enbodi nent, the
cardi ovascul ar disease is a cardi 8HEMB/Amnia. In still another enbodi nent,

theicardiac grrhythma is atrigk fdbrillation, supraventricular
tachycardgﬁ,Raggg&j flutter or p rdiysnal atri ar? ﬁprdia. 25 The
Tetracycl I nzam de EErivativps<ﬁﬁn be used to atl or prevent diabetes.
Exanpl es , €% treatabl e ®P b¥eventab|e of’ pr.e &hl e usi ng t he
Tetracycl i c R*Benzam de Derlvatig%gﬂ;nclude,’ﬁut ar%wﬁgtskﬁnited to, Type |
di abetes (I ngulin Dependent Di abet es Mellitus), Type. )l diabetes
(Non-Insulin Dependent Di abetes Mellitus), gestatioﬁ%? di abet es,

i nsul i nopat hi es, di abetes due to pancreatic di sease, di abetes 30 associ at ed
wi th other endocrine diseases (such as Cushing's Syndrone, acronegaly,
pheochr onocyt oma, gl ucagonoma, prinmary al dosteroni smor sonmatostatinom),
Type A insulin resistance syndronme, Type B insulin resistance syndroneg,

| i patrophi c di abetes, and diabetes induced by n-cell toxins.

R! RS
COOH  R*  1.DPPA,EiN NHCOOEt R4 R2
4 3
GsG\ \ CICHQCHQ_CI G3G4\ thO NH
il . R3 e maee ] . \ R3 ammae e g R3 o G4
S6rX , 2.EOH GarX ) A Lo 3 %
R1°R? R rR1PR! R R10' G2
z AA aw

The Tetracyclic Benzamide Derivatives of Formula (IV) can be made using a one
15  pot coupling/cyclization process by reacting an intermediate of Formula W with an
aromatic nitrile of Formula Y in the presence of sodium hydride.
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
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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75 WO 2005/ 009398 PCT/ 1382004/ 005737 The Tetracyclic Benzam de Derivatives
can be used to treat or prevent a diabetic conplication. Exanples of

di abetic conplications treatable or preventable or preventable wusing the
Tetracyclic_Benzam de Derivatives include, but are not limted to, diabetic
cataract, gV2dt5ME3%% eti nopat hy, nephropathy, (such as rPEHESIMHIATHi a and
progressive 5 diabetic nephropathy) _pol yneuropat hy, gangrene of the feet,
at herosclerotic _arterlal di sease,
nonketotic hyperé? Y8 aut onomi ¢

t hy, "a skin or |
ottt SN ?@“&eﬁveg O%fsc" ”Lé?f ﬁlﬁma e&ﬁfaﬂ cglaa?élt?%%%awa%ﬁgaﬁlﬁ &3%on or

necr obi osdngount 04 Tétedyelicaalitide WERReSiclnll a phiReickhtRiale Bt @ptablepariensi on,
syndrone of 10 insulin resi stanc coronary arteaﬁ/e di sease, retinopathy,

di abet i ¢ Heghsksatlhy invepioninely TWCY%MW@B nyatlw videbaw opat hy,
foot ukcey anh&’deﬂﬁcaﬁlé;%@é Bie rE%&pgggd}A%&F teé?ff.lz 2 gg 1?1%85 chiy I nfections.

4.17.1 Treatnent or Prev nt| ncer enzam de
Deri vat i vesseptabie dadf, aseiktdres theeeaf. or prevent cancer. 15 Exarrpl es of cancers

treatabl e or preventabl e ng the Tet cljc_Benzam Derivatives
i ncl ude, but QPQC‘?‘PB anee Wftﬁzlﬂf ’?‘3 entiop.t ﬁﬁi %}ygh"d]i?‘ %WaBWsl € Table 1 and
net ast asegintifiseRdlto 1 A8Et In netd o@%éﬁeﬁ%r@enﬁ&%f@@&%@éﬁ hot limted to:

fibrosarcona r%gosar coma_ |iposarcoma chondrosarcoma 25 osteogeni c sarcoma
chordoma angildsdretaeslic Beaetes Pedeativenesn Yeyserhiritiebeaprevirhag0

l'yi nphgn QEﬂﬁﬁqgttoﬁeclhgé)ﬁgr ﬁlﬂ%ﬂl&ﬁ%p ﬁ}ékﬁg?can%ig wﬂglle' B8 is an inflammation of

the body tissue. These include local inflammatory responses and systemic inflammation.
Examples of inflammatory diseases treatable or preventable using the Tetracyclic
Benzamide Derivatives include, but are not limited to, organ transplant rejection; chronic
inflainmatory diseases of the joints, including arthritis, theumatoid arthriiis, osteoarthritis =+

15 and bone diseases associated with increased bone resorption; inflammatory bowel
diseases such as ileitis, ulcerative colitis, Barrett’s syndrome, and Crohn’s disease;
inflammatory lung diseases such as asthma, adult respiratory distress syndrome, and
chronic obstructive airway disease; inflammatory diseases of the eye including corneal
dystrophy, trachoma, onchocerciasis, uveitis, sympathetic ophthalmitis and

20  endophthalmitis; chronic inflammatory diseases of the gum, including gingivitis and
periodontitis; tuberculosis; leprosy; inflammatory diseases of the kidney including uremic
complications, glomerulonephritis and nephrosis; inflammatory diseases of the skin

including dermatitis, sclerodermatitis, psoriasis and eczema; inflammatory diseases of the

—

central nervous system, including chronic demyelinating diseases of the nervous system,
25 multiple sclerosis, AIDS-related neurodegeneration and Alzheimers disease, infectious
meningitis, encephalomyeliﬁs, Parkinson’s disease, Huntington’s disease, amyotrophic
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
30 well as various other diseases that can have significant inflammatory cbmponents,
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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Ew ng's tunor | eiomyosarcoma 35 rhabdomyosarcoma col on cancer 76 WD
2005/ 009398 PCT/ US2004/ 005737 col orectal cancer ki dney cancer pancreatic
cancer bone cancer 5 breast cancer ovarian cancer prostate cancer

esophageal wei3§Gdoozogt OMach cancer 10 oral cancer nasal r throat
cancer squanous cell carcinoma basal cell carcinom 15P§ﬁ&ﬁ§@ﬂwgfﬁorna

sweat gl and carci noma sebaceous gl and carcinoma papillary carcinoma

papi | | ar ywdactangeacer Bmm&héi'@ﬁ)ﬁm&és?@@d%% pfocinfieRiBhatd¥R ditokiRky, eGAlshbioMa
bronchogeni ¢ carcjinonma _renal cel[ carcinpoma_ hepatonma 25 bile duct
car ci nontssod#et ik RFindlepanatery gyielsimas. Such shock can be induced, e.g., by a

chemotherapeutic agent that is administered as a treatment for cancer.
In one embodiment the inflammatory disease is arthritis. In another embodiment
5 the inflammatory disease is 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

10  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
-reperfusion disease resulting from cardiopi/monary 'bypass surgery, thoracoabrominal ar
15  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 endarerecton1y surgery, or
hemorthagic shock.

In one embodiment, the reperfusion disease is a reoxygenation injury resulting

20 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

25 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

30 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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enbryonal carcinoma WIns' tunor 30 cervical cancer uterine cancer
testicular cancer small cell lung carcinoma bladder carcinoma 35 | ung
cancer epithelial carcinoma glioma glioblastoma nmultiforme astrocytom
40 medul | oploewesovessscr ani ophar yngi oma  ependynonma  pi negb®nig2004/005737

her nangi obl ast oma 45 acoustic neuroma ol igodendroglioma neningioma skin
cancer nel anoma 50 neurobl astoma 77 WD 2005/ 009398 PCTI US2004/ 005737

retinobl ast onia oab endediatent tienigcRitc conditioddd Mgodatdialiedhelnia)istablé dn@ina, acut e
| ynphobl astic | eukemia ("ALL") acute |ynphoblastic B-cell |eukema 5 acute
| ynphobl ‘é&%lb@“ ARy JTOKE JRAFAC h%&ﬁf@amlcﬁﬁp%ﬁﬂéﬁ‘m&kem a ("AML") acute

pronyel ocyti creerb@BYdicBefifimide DRAVAER RO R84 tftrda® UKV éht chronic

renal failure. In one embodiment the renal failure is chronic renal failure. In another
5 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,

10 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
digeases, Examples of cardiovaseniar diseases treatable or preventahle using the -

15 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,

20  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,
l supraventricular tachycardia, atrial flutter or paroxysmal atrial tachycardia.

25 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

30 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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acute erythrol eukem c | eukema 10 acute negakaryobl astic | eukem a acute
nmyel ononocyti c | eukem a acute nonl ynphocyctic | eukema acute
undi fferentiated | eukema chronic myelocytic | eukema ("CM.") 15 chronic

| ynphocytiwolBesessegt ("CLL") hairy cell Ieukem a nultiphg Qysh e, acute
and chronic | eukem as: |ynphobl astic 20 nyel ogenous | ynphocytic

nmyel ocytic | eukem as Lynphonas: Hodgkin's di sease 25 non- Hodgki n's Lynphoma
Mil'tiple nyelggg BBLLAR S, BB AR &'pre il Biaflpease

Pol ycyt hem a verél3 Bdgﬁn one eur?%o |na§%%s?&%{t?ee%gant?etrreli?s\%gncr ealta?%tﬁccancer,

col or ecta@mptieaimer Exampke bhdbbativaomalicmiong treatdblpbenreadntablid aisproventgbér i t oneal

carci nonat 0S4 S eri.t qneal . sarconat osi renal cel.l .carcif smal | cell

| ung canuégﬂg,sth%gﬁfagﬁ%cge@éwldfeE:E?&VﬁtéY”FE é’?c,?udet %‘gtafecllﬂ%éfm%gﬁ%éﬂ%%ﬁ? adder cancer,
breast capeft, gldueadaadihopetly, Bthg! (s83hedsindiBroaRiMGifliria 4ddl frbiretsivanot her
enbodi ment, the subject in need of treatnment has 35 previously undergone

t r eat frerftiabele nephirenathy) pobmepiopgthy gangicae ohiba fogt iaheresglerotisorenasy not | nit ed

L1 eat e F proe . : lim
cancer vasernaReihaberd SR WPk SRR A VR TR, P o

t he tr eabmanmonsneupeatietutannié neurcgatice foot alese foihyprableins arsd a #on oexanpl e,

human parglllclolug pn%m Irarnlé %m%p icallti%gl suclz gs avr\ﬁn%e(%ggrll,%os%l%gs%of glc-:/earlxﬁégglq;% e(gt(i)05n7o3r7

necrobiosis lipoidica diabeticorumobesity), hyperlipidemia, hypertension, syndrome of
10 insulin resistance, coronary 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 o
1 i ,

The Tetracyclic Benzamide Derivatives can be used to treat or prevent cancer.
15 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
20 Solid tumors, including but not limited to:

fibrosarcoma
myxosarcoma
liposarcoma
chondrosarcoma

25 osteogenic sarcoma
chordoma
angiosarcoma
endotheliosarcoma
lymphangiosarcoma

30 lymphangioendotheliosarcoma
synovioma
mesothelioma
Ewing’s tumor
leiomyosarcoma

35 rhabdomyosarcoma
colon cancer
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to cervical cancer (see, e.g., Hernandez-Avila et al., Archives of Mdical
Research (1997) 28:265-271), Epstein-Ban virus (EBV) can lead to | ynphona
(see, e.g., Herrmann et al., J Pathol (2003) 199(2):140-5), hepatitis B or C
Vi rus canwezdsbmsdsi ver carci noma (see, e.g., El-Seragerdushdabosrar
Gastroenterol ' (2002) 35(5 Suppl 2):S72-8), human T cell leukemia 5 virus
(HTLV)-1 can lead to T-cell |eukem a (see e.g., Mrtreux et al., Leukem a
(2003) 17(1): 26- 3&@)erekrtlnmancdrer pesvirus-8 infection can | ead to Kaposi's
sarcoma (see, e. dkdneyadey et al ., Gun Opin Investig Drugs (2002)
3(11):1574-9), anghpthpBdcdnpapune deficiency Virus (H'V) infection contribute
to cancer devel opypRt @S @ consequence of inmmunodeficiency (see, e.g., Dal
Masogset al ., Langgt, Opgal. (2003) 4(2):110-9). 10 4.17.1.1 Prophylactic

Met hods The Tetra})g)éﬁl | G B3 nzam' de Derivatives of the Invention can al so be
adm ni stered éﬁ even e progression of a cancer, including but not
linited to the caffd ?Scﬁlc&ed in Table 1. Such prophyl actic use is

i ndi cated i n condi*PPHEEAEARER or suspected of 15 precedi ng progression to
neopl asia or canc¥Pmahfapestti cul ar, where non-neoplastic cell growth

condiOst i ng of hypﬁi‘ﬁlpﬂaa%ﬁfa met apl asia, or nost particularly, dysplasia has
occurred (for revasglwandersuch abnormal growth conditions, see Robbins and
Angel |, 1976, Basthmat fmicerol ogy, 2d Ed., WB. Saunders Co., Phil adel phia, pp.
68-79) . Hyper pl asigaamsusacellaaroimmina control l ed cell proliferation involving an
increase in cell tugsilxell chmindniai SSsue or organ, 20 without significant

al tamation in strddehsdagcisfdmd unction. For exanple, endonetrial hyperplasia
of ten precedes engpapihhdta&iafeg’ and precancerous col on pol yps often

transforminto caggggcregﬁgs lméﬁaﬁomg/bt aplasia is a formof controlled cell

growth in which of duIt or fully differentiated cell substitutes
for anot her type f£ 1nom tapl asia can occur in epithelial or
conQ%ctl ve ti ssu noc 8 | cal nmetaplasia 25 involves a somewhat

di sorderly met apl 1 e%lrfnh jum Dysplasia is frequently a forerunner of
cancer, and is f Rt he epithelia; it is the nost disorderly form
of  non-neopl astl REROMRnvol vi ng a loss in individual cell

uniformty and i nrefl é’e &?re’r?iofr’é‘ct ural orientation of cells. Dysplastic cells
of ten have abnor EX/@(X‘maar ge, deeply stained nuclei, and exhibit
pl eddor phi sm  Dystl cheasfiaP@et eri stical |y occurs where there 30 exists
chronic irritati othogpcargifipmamati on, and is often found in the cervix,
respiratory passwgesomaral cavity, and gall bladder. Alternatively or in
addition to the pnelsgomadcatinabmor mal cell growh characterized as
hyper pl asi a, net aplilas’ symaer dyspl asia, the presence of one or nore
chanact eri stics oferdcal cancer
uterine cancer
testicular cancer
small cell lung carcinoma
) bladder carcinoma
35 lung cancer
epithelial carcinoma
glioma
glioblastoma multiforme
astrocytoma
40 medulloblastoma
craniopharyngioma
ependymoma
pinealoma
hemangioblastoma
45 acoustic neuroma
oligodendroglioma
meningioma
skin cancer .
melanoma
50 neuroblastoma
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79 WO 2005/ 009398 PCTI US20041005737 transforned phenotype, or of a

mal i gnant phenotype, displayed in vivo or displayed in vitro by a cell
sanple froma patient, can indicate the desirability of

prophyl act sy fobospaspgut i ¢ adm ni stration of the conposi tiPelil/U(gE oﬁ)ﬂ(%ﬁﬁve”ti on.
Such characteristics of a transformed phenotype include nor p(ho 0gy changes,
| ooser 5 substratum attachment, |oss of contact inhibition, |oss of

anchor age dependenggobplRngase rel ease, increased sugar transport,
decreased serumrequirenent, expression of fetal antigens, disappearance of
the 250,000 dadddoBbraetdncers! halcaingbet &t Bmilifo: (See also id., at pp. 84-90
for characteristics associated wth a transfornmed or nmalignant phenotype).
In a specific enmbagitgdymphabiaskolsibéia (“ALB8ni gn- appeari ng hyperpl astic or

10 dyspl asti c | esiagutedymphmdlaspé Bheellilenkemor Bowen' s di sease, a carcinoma in
situ,5are pre- neaphtadpphdbisstiofisell haikeatai ve of the desirability of

prophyl acti c i nt eracetetmy@itobldstic fnkéharAnpoyi nent, fibrocystic di sease
(cystic hyper pl asiagute fedtpdldcytiel YeuRemRI (BAPPEr ti cul arly adenosi s (benign
epithelial hyperplagste@onobBstidleii&alihve of the desirability of prophylactic
intervention. 15 l.8,@ER8%mRaC ia @ patient which exhibits one or nore
of thg follow ng .pred spo ;,&gas A% ﬁ%rﬁiafor mal i gnancy can be treated by

adm ni stration of A Azt af 4 lvi%mriacycl i ¢ Benzam de Derivative which is
effective to treat or preve Eanée{(: a chronmosomal translocation

associ ated with aaﬁ’éfin B io. NG CUEHREPhi | adel phia chronpsome for chronic
myel ogenous | eukerd{%e Ugiterepgated k‘fIBfI i cylar |ynphoma, etc.), 20 fanilial
pol y gsi s or Gar difBFonic @ysiaeside E‘é"_s'gf\@‘forerunners of col on cancer),
beni,g monoc!| onalShep hegytic deukenig GEELYor er unner of mul tipl e inyel oma),
a fi'rst degree kihﬁglrjicﬂl $M8er sons havi ng a cancer or precancerous di sease
showi ng a Mendel i anvltiplgenpsidned i nheritance pattern (e.g., famlial polyposis
of the colon, Gardner's syndrone, hereditary exostosis, polyendocrine
adenomat osi s acwednd Plrpgictlénkesiias: car ci noma with 25 anyl oi d production and
pheochr onocyt oma, lfn‘? -lalsg?hers syndronme, neurofibromatosis of Von
Reckbbnghausen, re |eﬁ:‘) Lastoma, car otid body tunor, cutaneous

mel afiocar ci noma, iMtravcUtar nel anocar ci noma, xer oder ma pi gnent osum at axi a
t el angi ect asi a, CPIPéIB }é . shj syndrone, al binism Fanconi's aplastic

anenmi a, and Bl o€ YHY M3gee Robbi ns and Angel |, 1976, Basic

Pat hol ogy, 24 Ed., WB. 30 Saunders Co., Phil adel phia, pp. 112-113) etc.),
and exposur e YFPERMF nogens (e.g., snoking, and inhalation of or contacting

wWith certain Cheml—foadlgﬁi)n’s disease

25 non-Hodgkin’s Lymphoma
Multiple myeloma
Waldenstrém’s macroglobulinemia
Heavy chain disease
Polycythemia vera

30 In one embodiment, the cancer is pancreatic cancer, colorectal cancer,
mesothelioma, a malignant pleural effusion, peritoneal carcinomatosis, peritoneal
sarcomatosis, renal cell carcinoma, small cell lung cancer, non-small cell lung cancer,
testicular cancer, bladder cancer, breast cancer, head and neck cancer,or ovarian cancer.

In still another embodiment, the subject in need of treatment has

35 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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I n anot her specific enbodi nent, the Tetracyclic Benzam de Derivatives are
adm ni stered to a human patient to prevent progression to breast, colon,
ovarian, or cervical cancer. 80 WO 2005/ 009395 PCT/ US2004/ 005737 4.17.2
Therapeuthhﬁm&ﬂmykgctlc Admi ni stration and Conposition &Ithe | nvention
Due to their activity, the Tetracyclic Benzani de Derlva?Fg §200/005737

advant ageously wuseful in veterinary and human nedi ci ne. As descri bed above,

the Tetr t r n reventing
= Condi 11 o8| a can B0 £ HORlEh A OLAWRC AL Sa A b Ak BB PR Y BT

the Tet r?dcgﬁdmm) H@ﬂtnquaievBas(Bm\t)om%adamlyh@homdmee; ageHefinman ar elgnponent  of

a conposy S eutical Cce table carrier or

vehi cl e Tbiogg)sm%?gp%oé b ﬁgsa]g\ﬂ’/ﬁ cvﬁméﬁ?ﬁ)]reg‘%@ éveTéTlF’é‘e?@I(?e@ Benzani de

Der i vat i &g, BlICSfagdd @ c_%elradat@érﬁéreﬁ(zooablsys swz)TS’ﬁZ-@)Cxﬁﬂnhﬁ T%ﬂl@ﬂ@e]% 10

Derivatives of the invention can also be adm ni stéred by any

convehi effus (BGEY)-1 pasyleadstoalrpelbleuksmip fifeq sigoMertrewo pi., lﬂ]ﬂ@ﬁuﬁ 62903by
absor pti o tz%@% nf'aﬂ'hteg}%k%ﬂ é)&fecﬂgi?ga%%&ﬂ%% %"Jﬂa og(g?%e'rg oral, rectal,

and i ntes nal adm nrstere “wi th anot her
bi ol ogi déddloyv aol I(Vlﬁr@gﬁﬂhves@@rﬂmg§(f209(1)l3lﬁnl)cléﬂ4@¢, ansﬁtrmﬂmmmm ocal Vari ous
delivery

ste ar 0 encapsul ation in |iposones,
m cr opardce?%‘ ?H§gﬁ\é€ﬂﬁé’§ CO’&%‘BE@ It‘égan"%rtci?ve logmantasg OBB“&H?ﬁCﬁl@ tered.
Met hods ﬁﬁnﬁgmﬂaeaw abb Y| PRIMES o DU AEE cmbl 2003 £8):1 00-9), nt r ader mal

intranuscul ar, intraperi foneal, | ntravenous, cut’aneous, 1 ntranasal,
epi dif al , oral subl i ngual , i nt racerebral, i nt ravagi nal, transdermal,
rectal, by i nhal ation, or topi cal, particul arly to the ears, nose, eyes, or
ski n. In sone instances, administration will result 20 in the release of the

Tet racycl i ¢ Benzani de Deri ¢&f7ilvkLrophylactiesMpthodsist ream The node of
admnistration is left to the discretion of the practitioner. In one
enbodi ment , {The Tv@wyahngbmmémBma@eemfrthw@wpm anelsadeiadinsnisieied oral | y.

L Ot et SOl et skt GANECRSLARRLG: A RAN) ekt del froyel L

Benzami det” 5““ tives be “aChr eve gxanpl €™ and

not by \ipleaf Swl‘rpto@hylaamhsﬁls hﬂiba{edlumémﬁutmmdiﬂdswmgr suspeedyof t opi cal

appl i cation, ., In conjunction with a V\DLind dressin ]gfter surgery, by
inje dlﬁecefl)‘?g RSSig tgyn %@t%ﬁan%y IR BAHEULEH WREENOBREPI3S enema, or
by man%r&flth%@ndﬁﬂg%hype?ﬁl‘aﬁa} HBthRRdia, Re LGt SrtidlRBY, QYsplastOMsRREBHS, OF

(for review of such abnormal growth conditions, see Robbins and Angell, 1976, Basic
Pathology, 2d Ed., W.B. Saunders Co., Philadelphia, pp. 68-79). Hyperplasia is a form of
controlled cell proliferation involving an increase in cell number in a tissue or organ,
20  without significant alteration in structure or function. For example, endometrial
hyperplasia often precedes endometrial cancer and precancerous colon polyps often
) transform into cancerous lesions. Metaplasia is a form of controlled cell growth in which
one type of adult or fully differentiated cell substitutes for another type of adult cell.
Metaplasia can occur in epithelial or connective tissue cells. A typical metaplasia
25 involves a somewhat disorderly metaplastic epithelium. Dysplasia is frequently a
forerunner of cancer, and is found mainly in the epithelia; it is the most disorderly form of
non-neoplastic cell growth, involving 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
30 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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gel ati nous material, including nmenbranes, such as sialastic nmenbranes, or
fibers. 30 In certain enbodinents, it can be desirable to introduce the
Tetracyclic Benzami de Derivatives into the central nervous system or

gast r oi nt esMnAD5/Q038t by any suitable route, includingpchiusadainbésscul ar,
intrathecal, and epidural injection, and enema. 81 WO 2005/ 009398

PCT/ US2004/ 005737 Intraventricular injection can be facilitated by an

i ntraventtransiolaed pianbigperor of @ mabigamp bkenotyat | daiteedtioviao bedBppédin such as an

Omraya reseryoir. . Pul ary adm nistration can al.so he enployed, e.g., by
use of an{h ﬁ%\f‘&?n Bafmpqog'B‘ﬂya}E%e b 8%“%8??& a‘feFIB% I\?\Wto? an aerosolizing agent,
or via pefrbpsifaciitrapehtidAGRIRE ofahO@&mposiioh BEtHeGnRIAkiIBRNSH sur f act ant .

In certain enbodi nents, the Tetracyclic Benzam de Derivatives can be

For nul at edhasterstiog pﬁ@gﬁn&f@@edmh@mtweazapw@mmhmoam ehangghdoesti pi ents  such
as tri 9' sﬁ%tfa‘m?ﬁ %ttécgml gf &ﬂ{?é%‘?ln’i{ﬁﬁﬁ ! Yb%s gf"&n &ng H%peﬁg%? gt%ase
Ivere e par trcultar

Derivatives can a vesic posone (see
Langer, Seiempmc&d&dkﬁga}-tfa&i%ﬂ( d&9ersedseriunt m@tremanﬁl a{prmsmnejftfetelt al .

Li posotnes .in t Ther apy f ecti ous S and Cancer 317-327 and
353-365 (Y6%H ‘Sllsqpﬁe%‘% © qﬁe{b O@ﬁﬁ‘éﬁ?’h‘?ﬂt “ffa‘i? PreteHa e iSee alB%fo’aﬁfrPHe
Derivati vesocRp c@ﬁactéﬁhbé’é‘s@@éi‘atéd‘wﬁh%%5@11141&%%&1%1%%& ph¥dt

sust ai ned-rel ease system (see, e.g., Goodson, dical pI | cations of
Control | ed Rellea§pem&mmlapdunmt legkophakia, absmmapmelagagﬁ)fperpiabtmor' . 15

controhle t t u in by Langer,
Sci engét)a @3@5%3% c%’s(g@g? é@gﬁ?&lcan &e%edgéeﬁﬁc hggaergmo%od%rtré%%[é é\élpurrp can be
used (Larrgeplast1c$es1@fsdﬁd12&’e8/|eclia5ﬂ%—dk&%ﬂ(tﬂc%ﬁ)ophﬁeéttoaﬁter@%ﬂ| t.d Ref . . EI onzed.
E 4:201 (1987 B S 88: 507 (1980); S t
S0 N “Bngl - Tn phdiherpiapoaaent (kg SReISG SN DL, FATI) yror 0

mat eri al &ﬁ%n Yhdb d Rel ease
(Langer a Siyﬁlﬁe%ﬁs)z)aigﬁgﬁﬂ@%ﬁ&%% r%ﬁhégﬂlgr ug lh%?)?)éé\zlglfi %gflé(ﬁ%@ Drug Product

Desi gn anﬁ“m‘ifﬁpﬁa‘r‘wbw@&fﬂn@m@h@h Bal | eds., 1984); Ranger and Peppas, J.
hmcropel St BRY ABEAATR o HUERw RGP SEdpe by P 5L T o
J.  Neur gsedigposifg fa“tﬂfrs (3e! Qﬁeﬂl)ghmc'&ﬁzah be yreitecahpﬁdimmmiﬂmdoﬁanmt obat r ol |.ed-
o Sustaned ol Saee SYSHem con he BlAced L0 proAm Ly of 8 Lar get of e
lung, or @askdBnat eskicaaod dsasdated \kauﬁ a hRUBhdnic . ONIN% Phithdd@phihon of the.
chromosome for chronic myelogenous leukemia, t(14;18) for follicular Ilymphoma, etc.),
20  familial polyposis or Gardner's syndrome (possible forerunners of colon cancer), benign
monoclonal gammopathy (a possible forerunner of multiple myeloma), a first degree
kinship with persons having a cancer or precancerous disease showing a Mendelian
) (genetic) inheritance pattern (e.g., familial polyposis of the colon, Gardner's syndrome,
hereditary exostosis, polyendocrine adenomatosis, medullary thyroid carcinoma with
25 amyloid production and pheochromocytoma, Peutz-Jeghers syndrome, neurofibromatosis
of Von Recklinghausen, retinoblastoma, carotid body tumor, cutaneous
melanocarcinoma, intraocular melanocarcinoma, xeroderma 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.
30 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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system ¢ dose. The present conpositions can optionally conprise a suitable
anount of a 30 pharnaceutically acceptable excipient so as to provide the
formfor proper administration to the animal. Such pharnaceuti cal

exci pi ent swoanosmwesdes qui ds, such as water and oils, incl pgipgokbRss of
petrol eum animal, vegetable, or synthetic origin, such as peanut oil,
soybean oil, mmneral oil, sesane oil and the |ike. The pharmaceuti cal

exci pi en4.57.zarhetigpa&idmmmw@ﬂaifﬁﬂi@&d:ﬂ&%%@ﬁbﬁawQﬁﬁgx&?on acaci a;
gelatin, starch paste, talc, keratin, colloidal silica, urea and the |ike.
I n addi ti on, Duaux tHelrakctivitys tabT dttazyolig Behintii€ Diefigativies! el ad @dritagondind col ori ng

agent s ca%u]gig used. In_one enhodi nent_ the ghar maceuti cal |y acceptabl e
exci pi ef &eteriapny| agd Rwan agicies isrdssrtibgd aboveythp detracsipiter is a

par ti culmhhamids el atR%6 hith &bl Mﬁ@aﬁr%%a}%v@ﬁﬁw CondReREAN ﬁﬁ{e@t jperivative is

adm ni stered i ntravenously. Saline s Ions and aqueous dextrose and
gl yceT olnegbtheepbns can al so be enpl oyed as |iquid excipients, particularly

for injectab sal ut.i ons., Sui.t.abl har maceyt i cal cipj.ents al so incl ude
tarch, gl uodtien alp8E o EiiiRe TR i P ERRLFR Gp BeCha 1.
silica géminigedidsh sémpsheof DdoygRkidbn MRANEsHRAeas harnfadditicalypdi um chl ori de,
dried skimm]|lk, glyceraol, Eropyl ene, glycol, water, ethanol and the 10

li ke. THeceptablettirics GRpeurlei Shaprepant ampesttipns.carchraepes i Bticyalitor anount s
of wet tigdg, Hfide %}H@Jeyéhaﬁk%e%%% ere@lordly. %E&@ﬁédggliég%ﬁidér he present
conposi tions can take the formof solutions, ‘suspensions, enulsion,

t abl Bt s Depivhtiws of dlelietention epsalcets, advapisteted dyaopodien cony ehieguriodts, fggowder s,

sust ai ned-rel ease,. Formil ati.an upposi t.orj,es, ;e i ons. aerosols, sprays,
suspensieﬁﬂgﬁe’oyl&ﬁﬂ?m&%?ﬁ?bmﬁ‘?%fg’%ﬁ PR P%{hf%qghfg’ﬁLaiaﬂoﬁne embodi ment t he
conposi hRBcitsndols likiggd @IgM o@dl, Rc@BREU es(ifdeni®o8h, ercl).add clRabent No.

5,698, 155)., O her exanples of suitable pharnmaceutical excipients are

descr i beédmimsteredieggthsnwith ppetherdidagicelly actye agrab sAdmuistiion canb§ onso R

enbodi nent t tracyclic Ben rivativés are Fornul
ac c ol damueropirtihles,anicrasepsutescagdsiies etas awl corbpadininistareddapt ed f or or al

adm ni strati 0 upman. bej.ngs. sitions.f oral, delivery can be in
the form of 3@%&‘%@&%’2@%@& mc%ﬁ%r?d’ggre&&)@ﬁtﬁ‘?goﬂ%ﬂﬁrbab‘fs, gr anul es,
powder s inteitlsShlan fntrap atstidaBSntrS)AMBSsubBiitatdoX lifitfarfaddll, epeataaipbl, Oral |y

adm ni stered conpositions can _contain one or nore a%ents, for exanple,
sweet eniShYjinggeinindragsietyala vy ainadEansdeemak fockad byrinkalaliona Py 9Picel avor i ng- agent s

such as particularly to the ears, nose, eyes, or skin. In some instances, administration will result
20 in the release of the Tetracyclic Benzamide Derivatives into the bloodstream. The mode
of administration is left to the discretion of the practitioner.
In one embodiment, the Tetracyclic Benzamide Derivatives are administered
) orally.
In other embodiments, it can be desirable to administer the Tetracyclic Benzamide
25 Derivatives locally. This can be achieved, for example, and not by way of limitation, by
local infusion during surgery, topical application, e.g., in conjunction with a wound
dressing after surgery, by injection, by means of a catheter, by means of a suppository or
enema, or by means of an implant, said implant being of a porous, non-porous, or
gelatinous material, including membranes, such as sialastic membranes, or fibers.
30 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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25 peppermnt, oil of wintergreen, or cherry; coloring agents; and
preserving agents, to provide a pharnmaceutically pal atabl e preparation.
Moreover, where in tablet or pill form the conpositions can be coated to
del ay di si m@zposoaesss and absorption in the gastrointestidyabsabds@edzsi her eby
provi ding a sustained action over an extended period of tinme. Selectively
per meabl e nmenbranes surroundi ng an osnotically active driving a 30

Tet r acycliimvBenadan idectider ¢andieifealitated by an satraveditieulfiocattota] foy exatimplei st er ed
corrp05|t| In these latter platforns, fluid fromthe environnment

surroundlﬁaﬁﬁ%@ EEUT ST 5 AYHPSFREdr i vi ng compound, which swells to

di spl ace t he p@eidha®radaB@Ebkation TR alsb bé’&nplb?éd)@@h b@vﬁxs@l@ﬁ&ﬂ ih&ler ghese delivery
pl atforns can provide an essentially zero or delivery g‘rofl | e as opposed

to the spriuligerpanskhqraylagion withea;agrosolizingaasat, PI)YIWPI&W%@ a
2005/
005/ 309328, e}%%ly?écerogp R fidtant 'IH‘éex%% @fn@ﬁﬂs% e?%ﬁﬁc Eé&%ﬁﬁ{é  ns can

nmonostearate or ¢ stearat e can a conposi

i ncl ude Peavataesicaniei Rnrmntaﬁedsastahup@srtmnwttbtrad1haﬁaldmei,e1mdrexblp1entmgnes| um
stearate odi um sagcharin, cellulose, and nagnesi um carbonate. In one
enbodi rreﬁ‘f g‘x"&ﬁ“ﬁ%nts are of pharmaceutical grade. 5 In another

enmbodi nent thﬁl aBtHeAEMBbdimeBORE F0H- LS clReB i Ahi M aTerfAfviae 186 AHiRi@dn f or
i ntravenous administration. Typically, conpositions for intravenous

admi ni st AESIQGH in @@‘ﬁls\ﬂ%@hms@mel(éeelLs?@g@nLF@e'afq 36D bl Tl 9Wraddrentcessary,
h f
the ClWBﬁ%ﬁe%e&%@tmﬁg? rﬁg?yﬁes g ng? }g/n Z?rff%? ouk b' s@ ea&%anc%ﬁpﬁﬁ gns ror

i ntraveno I'on can opti Vhcl a |l ocal anesthetic such
as |ignosad-afd (1089pssen pain at the site of the injection. 10 Cenerally, the

i ngredi ents i ed . eit her ar at d.together in unit dosage
for rn’3 for exZi?dfeéag‘ggerﬁnﬁ’wlni‘%gﬁe[lpeiﬁf‘é’d’ﬁﬁé\ﬁﬂ@m BﬁﬂYaélg’ & f%Peoncentrate in
a her ”eHélﬁ»%{eldMn §%§ﬁ&qleﬁgeﬁe§de%§§te1§%‘§Qus@ainéﬂnre%’éy@teﬁ{% @@etck%dsdml cating
t he quanti active agent Where the Tetracyclic Benzam de Derivatives

are to b& Mé‘ﬁfrﬂlf’sm\é*ﬁ@fwﬂby Cpmﬁlbﬁquﬁheasq,hwgracmi @Pdlbﬁab”r&@&g‘“ﬁ oPthexanpl e;
Wi th gn t%ﬁ%@ﬁg&%&faﬁeﬁ r&%?bte%&%&% di3 ‘%Eéd[}g e PART Hffaa‘r%ggf S’?jzenc%r ade water or

sal i ne. ere racyc enzam rivative mni stered by
i nj ecti 00249:8527a3081(€9WH cs[t’eﬂsilsieé Wasbrer enibadirhent @ puinpreanbe asddi (hengean be

et 1 acy cP e oA St 46 LT OREP s CrOub R e Ered 4o LRt Dol | ed. 7 el oase

or sust aBiglvdl@braas SuRANSR: 907 QysdlehidveMeldeICas Mibatly /L 39eki4 known to
those of ordinary 20 skill in the art. Exanples include, but are not

linited £§89Dhésenciess embpdisnenhpelymeric paiespls capbe usedgses Mericalz 916, 899
3, 5368 0%ppl?’ca§3§s c%‘%‘%ntr%ilgcpﬁelzas% (Léﬂg@? hPHse eﬁs.pir’@Migéontr ‘olled Drug

Bioavailability, Drug Product Design and Performance (Smolen and Ball eds., 1984);
Ranger and Peppas, J. Macromol. Sci. Rev. Macromol. Chem. 2:61 (1983); Levy et al.,

) Science 228:190 (1935); During et al., Aun. Neural. 25:351 (1989); and Howard et al., J.
Neurosurg. 71:105 (1989)).

25 In yet another embodiment. a controlled- or sustained-release system can be
placed in proximity of a target of the Tetracyclic Benzamide Derivatives, e.g., the spinal
column, brain, skin, lung, or gastrointestinal tract, thus requiring only a fraction of the
systemic dose.

The present compositions can optionally comprise a suitable amount of a

30 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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5,591, 767; 5,120,548; 5,073, 543; 5,639,476;'5;354;556; and 5, 733, 556, each
of which is incorporated herein by reference. Such dosage forns can be used
to provide controll ed- or sustained-rel ease of one or nore active

i ngredi ents i r exanple, 25 hydropropyl net hyl cellul ose, other

pol yner naf?ﬁ@%@%m%% s, perneabl e nenbranes, osnotic sy&FERS2004P5737 ayer

coatings, mcroparticles, |iposones, mcrospheres, or a conbination thereof
to provi . i e i i Ny i i .- Sui tabl e
contr ol | eSS 460, hRAERIE R, coflolgdt S A28 a8 BRY e S0 o4 ™1 e

art, i ncuwitiangstabitisiagabikenibg dubreagng) and eslotiey fgeathi day bsebeictledné or use with
the active . 3Q.ingredients of the inventiaon, The inyention_ thus enconpasses
single urﬁlqbog%eé‘g@‘efp ﬁlﬁ%ﬂce%%ﬂﬁw@%lﬁ exPIRIent dFf FiPle P aAmTEERed 2 hut not
lim ted t@pjetialihabsis apaRRIAAT usdel &RPFont FNeh tHeaRkEERIE MRhzAige adapt ed for
controll ed- or sustained-rel ease. Controlled- or sustained-rel ease

phar mat e JPdrvativecis apioiiisteron staenonsly e Salineoaetnsions gshaquedus deptrossiang dr ug

t her apy ayer . i t hei on- tr.olled or WO 009398
T LRy 0 BHES 1B SRE 8 P rbiSed s R SR, FsRinaiffefedlipley

cont r ol | edhutiofis. Siitable phamiRbdRskexcipisiposid inclnde saRh| gacoss, lattoseal anount of
a Tetracyclic Benzam 32 Der | vat'ég to cuLe1 .or cont!r%I th% condition in a
mi ni mum SHE0H Selptmnpalt. Tigg f»&b » BHcagshsPgRmatraras: gyl manestesateease

conposi t igRSsobife] 46 RXERAAGHN 3G, gir%léﬁ-iog%{:@?’%lng,r élagedoll,r\ggeﬁ €Gatl1SAG thed

frequency, ‘and increased patient C naddition, controlled- or
sust al hedikeellbeapresent compesitidns g desingd.fcan elsalsbytainfrhimor ampuents pheetting ohset of

action or 1gr_ charact eri stdCs u as blood levels of the Tetracyclic
e Bl G S L

Benzam de a reduce the occurrence of adverse side

ef fects. Cont rmbklpedent@bmpusitiGisnan take kigafeam 0O spatkirs] aRpersims,enildiod,| y rel ease
an am)unt@gf a. 10 Tetracyclic Benzam de Derivative that prq?r_rptly pr oduces
the desi rtahiets:milis pellaty: capsiles, fappss cortamingliquics, powAers.gusiamsd F5/cashd

cont i nuald¥mfRheRs §iPba ke8RS S1sOferd B8, %a}g);sr ﬁﬁg ,,ts'icﬁ\_sﬁ.’»?r%§mﬂi@fd%” vative

to maintain this [evel of therapeutic or prophylactic ' effect over an ¥
ext entied-spisblothr gse. {1 ome erfepdimeéenitizd eomppositins issintthe fovm|of efcapsude (Fea g.acycl i

Benzam d ' jve e N tr clic z j de jivative Can
he rel eagje'g'e Iglgégn?&gmg’tégg’lég‘ség}fé]gfeg?lﬁ?m% glisurl%@é Pk’%%’fa%\%ﬂf%l ?gecfﬂl?(?sg&te he anpunt
of Tet r aciesdribed BeRaainkde s Abermyaiiistd Sbiehdey 14%1-a670 {(MéedhsaRd Gexdretdsd from t he

body. Contr ol - .or sustained-rel ease of an active ingredient can be
sti mul at g(?thoid' ggﬁ)o“f}%"%ﬁrﬁ@athleﬁ%l?yr HetGdi ng but not limted to, changes in

pH, changes i i, bRORAEHIMER th&PAERLPAS @A fIe Derivatives are Formulated in

20  accordance with routine procedures as a composition adapted for ora} administration to
human beings. Compositions for oral delivery can be in the form of tablets, lozenges,
aqueous or oily suspensions, granules, powders, emulsions, capsules, syrups, or elixirs for

| example. Orally administered compositions can contain one or more agents, for example,

| sweetening agents such as fructose, aspartame or saccharin; flavoring agents such as

25 peppermint, oil of wintergreen, or cherry; coloring agents; and preserving agents, to
provide a pharmaceutically palatable preparation. Moreover, where in tablet or pill form,
the compositions can be coated to delay disintegration and absorption in the
gastrointestinal tfact thereby providing a sustained action over an extended period of
time. Selectively permeable membranes surrounding an osmotically active driving a

30 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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avai lability of enzynes, concentration or availability of water, or other
physi ol ogi cal 20 conditions or conpounds. The anmpunt of the Tetracyclic
Benzam de Derivative that is effective in the treatnment or prevention of a
Condi tion owm2desneesser m ned by standard clinical techni cwﬁﬁ s2004ho8A4i tion,
invitro or in vivo assays can optionally be enployed to e?p Identify

opti mal dosage ranges. The preci se dose to be enployed will al so depend on
t he rout émefdels nzedieriah ssdthraatglyeerol andodténeats er glgcsolessraié cathascoendietli on bei ng

treated and shoul.d be deci ded ccording to.the ju nt of the practitioner
and- eachCBAEP BRSO EPL fLioR Al SOl ofet Sandgitdly FilasSiniel) i ca

st udi es. mabhefin MtearstoSRERINAERUIME, 8dlluldle aRE BH@htsiuh ¢aBbhas, Inien used for
the indicated effects, range fromabout 0.05 to about 1000 ng of Tetracyclic
Benzanmi demprdimonfithe excppentyarg of pharpessuticdigadeor in vivo or in vitro use can
cont aisn about . 3 , : 20 250. 0,
500. 0 "or 1000?“0%%%@4%@?8%}@? Fgcra%§%1%°g%eg’1zﬁ;e‘%@?‘ég?\pe\?é‘.§9P%F‘c’)%%ﬁ%tg%odi ment ,

t he conpsitttavesoua réministtationf Gypically, eorhpdsitivhs fdrhataveasushdnsiniottaibn Ef f ecti ve
pl asma | evel s of i he Te.tracglcl Lc Benzam de Deriyatives can range from about
0. 002 ngYBPIE SisresErthric gapeors bker, JHiFraRT R h de GHPOSEEN A5/ 009398
PCT/ US200410 3 §814biliZRe a8t ¢ ot pBSifd A ol Bt AN @ftraAoh B4 Gfihaliyst ered in
a single daily dose, or the total daily dosage can be admi nistered in

di vi ded #ekesadgcal gussthetin weh gp ligrngspien imisssen gain|ay thepite phiheriieetionTet r acycl i c
Benzapi d [ I . e 1 . N, 1.nt. n vi.a topical
use gp] sﬁfﬁ@?%ﬁ%ﬁt@ g(ri]lgfgtgIapevsélﬁ?lg%dggs@grg{es%iﬁg&drrg%lg{ g(i;?%a@{herr gﬁ'[ng?s(%é)sﬁgsei ng those
5 forns fifmf foaresaheslaes asky tyophiliebsowddr lor waewnfre¢ corickmsate afa or di nary skill in
that,art, To.b adm ni stered in the formof a transdernmal delivery system
the. Hos bR i P GHREHCh GO oa e Ha O R F FHEEwiate « ont

t hr oughowttive BEerfl ONARER: the TeMBIYcliOBBSamidd D&ivailds\ie 1o RPAdadhisREQIFY at i ons
include creans, ointnents, |otions, aerosol sprays and gels, wherein the
cancent r &fise, 8y Tar badiypiniced, Barnxambigewite ap vdesivebotin gedaipingmiatout 0.4 % to
about;¢ 1 9 . . Te | z AR | ' can be
assaylgd nalj\?lﬁ/%eru 0 églrgp a{dﬁ%al\{?}(?}-? %lrn-gt m}aﬁe%églg ﬁgg@ﬁg?&%@aﬁ%%ﬁ*’%ﬁ%ﬁg | actic
acti vi t yagminster¢dbyuingection, Aumapsle ofntentd watardor injexyish ensalinargaike used t o

denonstrate, safe nd efficacy.. The present .nerh.ods.for treating or
pr eventiﬂré’vge&%&h&%ﬁlg lgfﬁ%%’jl?fd’t“xie‘ﬁpﬂ%‘ga adlfguiqwgf’ﬁ'of can further conprise
adm ni st er i ngTiRRTRétheYclichnapaide Feridg@nt chifbd Aniflskir&Chy &pidled-sdldisai stered a

Tetracyclic Benzani de Derivative. In one enbodi nent the other .
or sustained-release means or by delivery devices that are well known to those of ordinary

20  skill in the art. Examples include, but arc not limited to, those described in U.S.. Patent
Nos. 3,845,770; 3,916,899; 3,536,809; 3,598,123; 4,008,719; 5,674,533, 5,059,595;
5,591,767; 5,120,548; 5,073,543; 5,639,476, 5,354;556; and 5,733,556, each of which is

) incorporated herein by reference. Such dosage forms can be used to provide controlled-

/ or sustained-release of one or more active ingredients using, for example,

25 hydropropylmethyl cellulose, other polymer matrices, gels, permeable membranes,
osmotic systems, multilayer coatings, microparticles, liposomes, microspheres, or a
combination thereof to provide the desired release profile in varying proportions.
Suitable controlled- or sustained-release Formulations known to those skilled in the art,
including those described herein, can be readily selected for use with the active

30 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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t herapeutic agent is admnistered in an effective anount. Effective anmounts
of the other therapeutic agents are well known to those skilled in the art.
However, it is well within the skilled artisan's purview to determ ne the
other 20 wioevesmeedosc agent's optinmal effective anount pap@ezookbesosre

enbodi nent of the invention, where, another therapeutic agent is

adm nistered to a subject, the effective anount of the Tetracyclic

Benzami denuesthined ¢Qﬂetdrmnse§rsomdmrbddﬁraeréfafcemmllﬁé- enmmhainedﬂdle@lsebe where the

ot her t | i s .ng adm.n s ered hout bei ng
ind byt PRBSH CorfiRfila ol B0 BF £ rikayd Bedrbihie TR ¥ TVt ves

and t he o@b&&foltﬁe&roa@muhmaﬁgmﬁnn abod€ bf thieeAgVdtdgeabf sontrolled-aat or prevent

a Conditi O%ﬁﬁcln one enbodj nent the other therapeutice agent is an

ant i - i nfSPsiRRet-BlspsaeumRosTtoas fnclydg erigadrs asHYtkefdhe drugnteiiesd d9stear e not

limted ﬁeﬂué}fégeﬁﬁ%&%&sg@gét%?&cquc}laﬁ% Mn@3diti gﬁ’ rcrohﬁﬁlll?d 6Pk s't Erelease
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The amount of the Tetracyclic Benzamide Derivative that is effective in the
treatment or prevention of a Condition can be determined by standard clinical techniques.
) In addition, in vitro or in vivo assays can optionally be employed to help identify optimal
dosage ranges. The precise dose to be employed will also depend on the route of
25 administration, and the seriousness of the condition being treated and should be decided
according to the judgment of the practitioner and each patient’s circumstances in view of,
e.g., published clinical studies. Effective dosage amounts of the present invention, when
used for the indicated effects, range from about 0.05 to about 1000 mg of Tetracyclic
Benzamide Derivative per day. Compositions for in vivo or in vitro use can contain about
30 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
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.

85



15 I n one enbodi nent the other therapeutic agent is an antl-cardlovascular
di sease agent. Anti-cardiovascul ar di sease agents include but are not
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20 therapeutic agent’s optimal effective amount range. In one embodiment of the invention,
where, another therapeutic agent is administered to a subject, the effective amount of the
Tetracyclic Benzamide Derivative is less than its effective amount would be where the

) other therapeutic agent is not administered. In this case, without being bound by theory,
| it is believed that the Tetracyclic Benzamide Derivatives and the other therapeutic agent

25 act synergistically to treat or prevent a Condition.

In one embodiment the other therapeutice agent is an anti-inflammatory agent.
Anti-inflammatory agents include but are not limited to adrenocorticosteroids, such as
cortisol, cortisone, fludrocortisone, prednisone, prednisolone, 6a-methylprednisolone,
triamcinolone, betamethasone, and dexamethasone; and non-steroidal anti-inflammatory

30 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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I n one enbodi nent, the Tetracyclic Benzam de Derivative and the anticancer
agent can act synergistically when adm nistered in doses typically enpl oyed
when such agents are used as nonotherapy for the treatnent of cancer. in
anot her enb®d? #8#H009398he 15 Tetracyclic Benzan de Deri vat irnga/gmeb4tobsys7
anticancer agent can act synergistically when admnistered in doses that
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anticancer agent can be, but is not limted to, a drug listed in Table 2.

TABLE 2 &ID'RWC&W% gag@rﬁesglgéazm aubg TTIRYB TN SSPUERNEDES IR 2SN t r ogen

Wtﬁ grsgﬁr eg@ f rrus %%%Ck‘%)ﬁéﬂﬁéo Fé\glf ?@@mﬂgﬁ%{) su gﬁg?\:ﬁtlt es:

Busul f an TmazolsahhédmnesTsrwchaeﬂeghtaiheafob@manme and troglitazone; and a-

15 In one embodiment the other therapeutic agent is an anti-cardiovascular disease
agent. Anti-cardiovascular disease agents include but are not limited to carnitine;
thiamine; and muscarinic receptor antagonists, such as atropine, scopolamine,
lomatropine, tropicamide, pirenzipine, ipratropium, tiotropium, and tolterodine.

The other therapeutic agent can also be an agent useful for reducing any potential

20  side effects of a Tetracyclic Benzamide Derivatives. For example, the other therapeutic
agent can be an antiemetic agent. Examples of useful antiemetic agents include, but are
not limited to, metoclopromide, domperidone, prochlorperazine, promethazine,

) chlorpromazine, trimethobenzamide, ondansetron, granisetron, hydroxyzine,
acetylleucine monoethanolamine, alizapride, azasetron, benzquinamide, bietanautine,

25 bromopride, buclizine, clebopride, cyclizine, dimenhydrinate, diphenidol, dolasetron,
meclizine, methallatal, metopimazine, nabilone, oxyperndyl, pipamazine, scopolamine,
sulpiride, tetrahydrocannabinol, thiethylperazine, thioproperazine, tropisetron, and
mixtures thereof.

The present methods for the treatment or prevention of cancer can further

30 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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Pl ati num cont ai ni ng conpl exes: Cisplatin Carboplatin Aroplatin Oxaliplatin
Pl ant Al kal oids Vinca al kal oids: Vincristine Vinblastine Vindesine

Vi nor el bi ne Taxoi ds: Paclitaxel Docetaxel DNA Topoi sonerase |nhibitors

Epi podophy| Mhaos/@9eysosi de Teni posi de Topot ecan 9- ani nagams2084hessh
Camptothecin Crisnatol Mtonycins: Mtonycin C Anti-netabolites
Anti-folates: DHFR inhibitors: Methotrexate Trinetrexate 89 WO 2005/009398
PCT/ 1352004/ 005r3TetrackedicdRenzamisigdiesivetiverdnd the ather: anipanepihagent ¢aa agici d
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and another anticancer agent permi’;s the use of lower dosages of one or more of these
agents and/or less frequent administration of said agents to a subject with cancer. The

5 ability to utilize lower dosages of a Tetracyclic Benzamide Derivative and/or additional
anticancer agents and/or 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

10 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

15 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,

20 methotrexate, taxol, taxotere, mercaptopurine, thioguanine, hydroxyurea, cytarabine,
cyclophosphamide, ifosfamide, nitrosoureas, cisplatin, carboplatin, mitomyecin,
dacarbazine, procarbizine, etoposide, teniposide, campathecins, bleomycin, doxorubicin,
idarubicin, daunorubicin, dactinomycin, plicamycin, mitoxantrone, L-asparaginase,
doxorubicin, epirubicin, 5-fluorouracil, taxanes such as docetaxel and paclitaxel,

25 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,

30 In one embodiment, the additional anticancer agent can be, but is not limited to, a
drug listed in Table 2.
TABLE 2
Alkylating agents
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hydr ochl omdeinidepsieh&@¥@kin§0di UM |-Gt 4Benyl anbfiene hydrochloride;
masopr ocol ; _mayt ansi ne; nechl oret ham ne hydrochl ori de; negestrol acetate;
mel en est Gl cyelednhilitorsie] hal an; neAE@ERANe ner caPt oPuri ne met hotrexate; g

acet at e; a@ﬁngigansnethotrexate sqgaﬂg%8g§$§prine; nmet ur edepa; mtindom de;
- m H

mtocarcin;, nvtocromn; mtQgilli ; mal'cin; mtonrcin; mtospcr;

m t ot ane; mtoxantrone hydrochl ori dPactinomydih mycophenol i ¢ aci d; nocodazol e;
nogal anycif); onnapl atin; oxisuran;_paclitaxel; pegaspargase; pelionycin;
pentanust#ﬂ%?n%@ﬁronycin sul fate; %@P@%@F i de; pi pobroman; pi posul fan

pi roxantrone hydrochloride; plconygiehmysh@yest ane; porfimer sodi um
porfiromycin; predninustine;, procarbazine hydrochloride; puronycin;.
puronyci n hydrochl ori de; pyrazof uf¢piemyditbopri ne; rogletim de; safingol ;
safingol hygdrochi.oLi de; 20 senustiggkm§1-~£azene; sparfosate sodi um

spar sonyci n; spirogermani um hydrochloride; spironustine; spiroplatin;
streptonigrin; streptozocin; sul ofleoxmpbitial(admpeim); t ecogal an  sodi um
tegafur; tel oxantrone hydrochloridﬁ; henoporfin; t eni posi de; teroxirone;

t est ol act one; thiam prine; thioguafifii&* ™t hi ot epa; tiazofurin; tirapazani ne;
torem fene citrate; trestolone acggigfpgintriciribine phosphate;
trimetrexate; trinetrexate glucuronate; 25 triptorelin; tubul ozole
hydrochl ori de; wuracil nustard; uréﬁéﬁﬁﬂmVapreotide; verteporfin;

vi nbl astine sulfate; vincristine sg&%§&gﬁ vi ndesi ne; vindesine sulfate;
vinepi dine sulfate; vinglycinate sultate; vinleurosine sulfate; vinorelbine
tartrate; vinrosidine sulfate; viMztokintione sul fate; vorozole; zeniplatin;
zinostati@&Diqrqgi%gn hydrochloridﬁwﬁFur@her anti cancer drugs that can be
used in the ne?h 3%'and conpositio g™ he 30 invention include, but are
not i m t €& AT Pa@Ointibitosk; 25 di hydr Dhupwigh@td n D3; 5- et hynyl uracil;

abi raterone; aclarubicin; acylful vene; adecypenol; adozel esin; al desl eukin;

Other additional anticancer agents that can be used in the compositions and

R

methods of the present invention include, but are not limited to: acivicin; aclarubicin;
acodazole hydrochloride; acronine; adozelesin; aldesleukin; altretamine; ambomyecin;

5 ametantrone acetate; aminoglutethimide; amsacrine; anastrozole; anthramycin;
asparaginase; asperlin; azacitidine; azetepa; azotomycin; batimastat; benzodepa;
bicalutamide; bisantrene hydrochloride; bisnafide dimesylate; bizelesin; bleomycin
sulfate; brequinar sodium; bropirimine; busulfan; cactinomycin; calusterone; caracemide;
carbetimer; carboplatin; carmustine; carubicin hydrochloride; carzelesin; cedefingol;

10 chlorambucil; cirolemycin,; cisplatin; cladribine; crisnatol mesylate; cyclophosphamide;
cytarabine; dacarbazine; dactinomycin; daunorubicin hydrochloride; decitabine;
dexormaplatin; dezaguanine; dezaguanine mesylate; diaziquone; docetaxel; doxorubicin;
doxorubicin hydrochloride; droloxifene; droloxifene citrate; dromostanolone propionate;
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ALL- TK antagoni sts; altretatnine;, anmbanustine; am dox; am fostine;

am nol evulinic acid; anrubicin; ansacrine; anagrelide; anastrozol e;

andr ographol i de; angi ogenesis inhibitors; antagonist D, antagonist G
antarelix; amoiewonwsasi zi ng nor phogenetic protein 95 WO 2p05490036R8737

PCT/ U52004/ 005737 |; antiandrogen, prostatic carcinonma; antiestrogen;
antineopl aston; antisense oligonucleotides; aphidicolin glycinate;
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cal ci pot r igem¢itabiriegtydsachloride; kydnptyotehcidambigar hydagohlasigle; deafamidoox | L- 2;

car boxam O.amno-tri | e: ..carboxyam dot r.i azol.e: st : CARN 700;
cart1 | age et rRaR R B SRR CBLELRS K R B HirdFenre (1 o
cast anosperia it RESLPATAR BinteFebh aIfehil Xintérét AlRSn3;GileAeRa bAoAl i ne

sul f onam de; ci caprost; cis-porphyrin; cladribine; clornifene anal ogues;

cl ot r i mazoitesferow gArmm}Bi iprofatiopirnotaeyrchydr@hlasiehlasteatidardetrteddetrozole;

conbr Ptast atin.. anal ogue: conagenin.. cranbescidi.n 81 6. .cri.snatol .
cr ypt nighy &URroHde f%e%%thf;?{%zﬁ%{?}&fadﬂocﬂod‘@ﬁ 195§ %ngocgﬂrpa%)m.}isg?e, 1osoxantrone
cycl opent apdrbslaenidd) aRessro €l Chefhai i necliMReMI drédhl GHdbinBgesaof osf at e;

cytolytic factor; cytostatin; dacliximab; decitabine; dehydrodi demin B;

desl or el i Aectie astetgealsd] nectaigemreinhalanpenegarilymercaploRars; mediokigddtapani | ;

di azi quone;.al LK B @ - . Ql t el F Q=0 1 di ne;

di hydr ot agﬂ ol f}g)ltrglﬁégg g%@?ngb%?%ﬁeé%eﬁﬁrg%‘%pgg&ﬁg%? {)llr;lﬁed;&’ gltl)tgg%}}é(llx ’eﬂ;‘téggg%i’anol ;

dol ‘aset r omito20ligoxitdrhal einginitenydnpindsspics matotahepmitbkandione Hydoehiomidd; N SA; -~

ebsel elf . ecanustine de . or ni t hi E@'{elel enene;
efiu ;

( Stine: .(?n I f(%siln,e'0 ﬁ(ljr ecol omag't ef)l(iS
ernit ! yé’f.’)? B%lil c%cﬁ,’ 88?. 59&5&(?8, ng{nr R ILE anng ‘gﬁ%ﬂp&& estrogen
agoni st s; pegdspargae; ladm‘bﬂ?@m péBamedtias; fpalyRin ﬁlmpférﬁgfmesm@w@man;_
exenest ane; fadrozol e; fazarabine; fenretinide; filgrastim finasteride;
f1 avopi ri @grsulian; pyesepgenalydreqhipgidecplisamycin) plgaeaipna @I HY¥BYNor uni ci n
nyarochl O fom | OF! SRRSO BABES R0 RRdE] SGbRYchERHSLANS
gadol i ni UE'I te?ég ﬁy’rﬁ%n; gaf frléﬁ%onfrut rate; g%l%‘om teh}gllﬁnle?/c %n?ﬁgﬂgfﬂhx; gel ati nase
i nhi bi t or $ydrgehteiideabimefughutitdphinere gletimids; safingel; bafpwol hidmechbaidsgul i n;
hexa hyl ene ..bi sacet am de; hyperi.cin; ibandronic acid:. idarubicin: .
o P anes SRR TR PN srh RS Do Foftiaduni BlkRbErte
i m qui r nogpirdniEUAEShiroplhtd istreptonigrin; streptozocin; sulofenur; talisomycin; tecogalan
sodium; tegafur; teloxantrone hydrochloride; temoporfin; teniposide; teroxirone;
) testolactone; thiamiprine; thioguanine; thiotepa; tiazofurin; tirapazamine; toremifene
citrate; trestolone acetate; triciribine phosphate; trimetrexate; trimetrexate glucuronate;
25  triptorelin; tubulozole hydrochloride; uracil mustard; uredepa; vapreotide; verteporfin;
vinblastine sulfate; vincristine sulfate; vindesine; vindesine sulfate; vinepidine sulfate;
vinglycinate sulfate; vinleurosine sulfate; vinorelbine tartrate; vinrosidine sulfate;
vinzolidine sulfate; vorozole; zeniplatin; zinostatin; zorubicin hydrochloride.
Further anticancer drugs that can be used in the methods and compositions of the
30 invention include, but are not limited to: 20-epi-1,25 dihydroxyvitamin D3; 5-
ethynyluracil; abiraterone; aclarubicin; acylfulvene; adecypenol; adozelesin; aldesleukin;
ALL-TK antagonists; altretamine; ambamustine; amidox; amifostine; aminolevulinic
acid; amrubicin; amsacrine; anagrelide; anastrozole; andrographolide; angiogenesis

inhibitors; antagonist D; antagonist G; antarelix; anti-dorsalizing morphogenetic protein-
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peptides; insulin-like growh factor-lwreceptor inhibitor; interferon
agoni sts; interferons; 30 interleuldns; iobenguane; iododoxorubicin;

i poneanol, 4-; iroplact; irsogladine; isobengazole; isohonohalicondrin B;
itasetron; |j Iak| nollde kahal alide F; lanellarin-N triacetate;

| anr eot i de; 8; 1enograstim lentinan sulfate; |eBCEHUSRH095737

| etrozole; | eukem a inhibiting factor; |eukocyte alpha interferon;
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N subsfidt medo-hmzbmaimyamaioammlm CaRe@MtGmN 708 ccmda@@aemaz oci ne;

napavi n; ter narto ti neda {\n;__penorubi cin; |dronic
Bt B R S Bt T R I AR etiRing: Bt odl ot or s:
15 ni tir oxi dgoRiik] @XérERNEloBtbihokANB sul@HnRed? Ycamoqi 88popttFieAdi®ine;

oki cenone; ollgonucleotldes onapr.i st one; ondansetron ondansetron; oracin;

oral cyt okloraifenscnalesues; gptnmpazale; polligayainAs prilistayan BpF%ﬂbfﬁtaS@RaMenym n;
pacl it axel Ld al g | (& t quam ne;
pal m t oyl I‘GI‘(I)IH{Z%gﬁI ﬁ%ﬁ\;agl%%o%ndﬁl %@‘Pﬂ"‘%ﬁkéﬁ‘@?’%q Ha\@n%rﬁﬁgh% par abact i'fh;
pazel | ipt mmtopmfgms@de@m;:s peﬂadmsA mgplopﬁmamktaqulpmieysaycfwiaéarﬂ;o sodi um

e T e e e

pi | ocar pi r&hycms_ailaaﬁﬁﬂncg i ddSlorafin! @xkRieGbsbneddxifbsfamidel ddhramabnd) A, placetin B;
pl asm nogen activator _inhibitor; gl ati num corrpl ex; pl ati num conpl exes;

pl ati num tdexysrRasLb &Fﬁﬂ%&ﬂe Sistemmi B; dide; diethylpersparriey di wdrom-é%bmdsran
propyl bi sy 6t O@Qﬂﬂ@ﬁ&&ﬂuafn t@cﬁ:%ﬁgﬁf 3&0%%1 Rl RE on pr Ot ein

A-based i at or I nase I nh prctein
20 dox1ﬂund1ne drolox1fene dronabmol duocarmycin SA; ebselen ecomustine; edelfosme

edrecolomab; eflornithine; elemene; emitefur; epirubicin; epristeride; estramustine

analogue; estrogen agonists; estrogen antagonists; etanidazole; etoposide phosphate;
) exemestane; fadrozole; fazarabine; fenretinide; filgrastim; finasteride; flavopiridol;

flezelastine; fluasterone; fludarabine; fluorodaunorunicin hydrochloride; forfenimex;

25 formestane; fostriecin; fotemustine; gadolinium texaphyrin; gallium nitrate; galocitabine;
ganirelix; gelatinase inhibitors; gemcitabine; glutathione inhibitors; hepsulfam; heregulin;
hexamethylene bisacetamide; hypericin; ibandronic acid; idarubicin; idoxifene;
idramantone; ilmofosine; ilomastat; imidazoacridones; imiquimod; immunostimulant
peptides; insulin-like growth factor-1 receptor inhibitor; interferon agonists; interferons;

30 interleukins; iobenguane; iododoxorubicin; ipomeanol, 4-; iroplact; irsogladine;
isobengazole; isohomohalicondrin B; itasetron; jasplakinolide; kahalalide F; lamellarin-N
triacetate; lanreotide; leinamycin; lenograstim; lentinan sulfate; leptolstatin; letrozole;
leukemia inhibiting factor; leukocyte alpha interferon;

leuprolidetestrogentprogesterone; leuprorelin; levamisole; liarozole; linear polyamine
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Cinhibitors, mcroalgal; protein tyrosi ne phosphatase inhibitors; |5u'ri ne
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bi chl ori d ransl ati on

i bi 1 or Sy s antbAEE e ARy bR B0k LB A6 bl O] Bliack

tri pt or el imyriaparoms; desetyidinalines Nsstubstntdted ber;mamsdeamdfamhmelagnhmﬂql tors;

tyrphostin UBC inhibitors; ube ro | nus-der i ved growt h

e e S N

. $; vect Oﬁﬁrﬂfﬁﬂ@E{rhdﬁ_{e)ﬁtrhlf%Mﬁ@f@@éemhhﬁﬁﬂﬁymsa‘vﬁ%}caf %&aknxmaﬁmums ver dins;

15 verteporfin; V|norelb|ne V|nxaft|ne vi taxin; vorozol e; zanoterone

zeni pllat i Airoxide astievdant; nimellszy PoSeazylgnavineneqtentde; olficerone; 3 Ml ti - Modal i ty

Ther apy Fgﬁ%ogﬁaﬁﬁfdeg,r@lagﬁ%&?&Xﬁédn@etﬁz%naﬁdgh&%oge&%&ﬁt 69513%&8]3&3 Qﬁu@éﬁ'm n| St ered

to a subject that has ergone or 15 currently undergoing one or

add| t i onabmaaplatioaomerore; esdlipbatin; o20nomyeh; gacktexelnpdalithxabgnalmguesyot | i m ted
sur ger

I one enBHAHEHETERES| FBRET o SAPUO HaCoHE: Rptordy e Bl Cncor

panomifene; parabactin; pazelliptine; pegaspargase; peldesine; pentosan polysulfate

20  sodium; pentostatin; pentrozole; perflubron; perfosfamide; perillyl alcohol;
phenazinomycin; phenylacetate; phosphatase inhibitors; picibanil; pilocarpine
hydrochloride; pirarubicin; piritrexim; placetin A; placetin B; plasminogen activator

) inhibitor;. platinum complex; platinum complexes; platinum-triamine complex; porfimer
sodium; porfiromycin; prednisone; propyl bis-acridone; prostaglandin J2; proteasome

25  inhibitors; protein A-based immune modulator; protein kinase C inhibitor; protein kinase
C inhibitors, microalgal; protein tyrosine phosphatase inhibitors; purine nucleoside
phosphorylase inhibitors; purpurins; pyrazoloacridine; pyridoxylated hemoglobin
polyoxyethylene conjugate; raf antagonists; raltitrexed; ramosetron; ras farnesyl protein
transferase inhibitors; ras inhibitors; ras-GAP inhibitor; retelliptine demethylated;

30 rhenium Re 186 etidronate; rhizoxin; ribozymes; RII retinamide; rogletimide; rohitukine;
romurtide; roquinimex; rubiginone B1; ruboxyl; safingol; saintopin; SarCNU; sarcophytol
A; sargramostim; Sdi 1 mimetics; semustine; senescence derived inhibitor 1; sense
oligonucleotides; signal transduction inhibitors; signal transduction modulators; single

chain antigen binding protein; sizofiran; sobuzoxane; sodium borocaptate; sodium
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conprising (a) admnistering to a subject in need thereof an anbunt of a
Tetracyclic Benzam de Derivative effective to treat or prevent cancer; and
(b) adm nistering to said 25 subject one or nore additional anticancer
treat ment nodxakdosM@398 ncl udi ng, but not limted to, surgeryus20@agogss on

t her apy, or i mmunot herapy, such as a cancer vaccine. |In one enbodi nent, the
addi tional anticancer treatnment nodality is radiation therapy. |In another
enbodi menphenylagetaigdiol vesplasoregiemnedin bindingrnseteimp saneri@asnaripsic 4cid30 surgery. In

still ano di . additj. ' I e, nodal ity is
munot heraa e D e Btk s B F e e kR el P

enbodi nentohittitog stet-catyicision iBehiton) digidRadé; wadbmelgsin antebitutsr salfstosinep
concurrent II%/. i.th radi.ation .t%tereﬁﬁééd | n _anot her. specifjc enbodi.nment, the
addi t i onaf PIHCTERYRSRCHY P UpsHaftP Antaspnist swaist: Py SEHIERF subsequent
to thes T@}nﬁl@e‘ﬁﬁ“giﬂcgsaﬁﬁﬂ@%aﬂ% tEERduNERLd; ¥hoxPes FRIABRY Je; MurbBadinegn hour, five
hours, 12 'hours, "a day, a week, a nonth, nore preferably several nonths
(e.g., uptatZ@Otema;éecom%xx Redivmpiegeiur; delluranynd diu delomerssaighibifoss, famdporinf t he
Tetracycl | ¢ Benzam.de.Derj vatives. ;Wien.th it Qnal, anti . Lreat nent
rodal i 1y [ oPSARae: KR B i alind ROt QR iRk RS e Loea
dependi ngthu@abopolging hpemedpofdinGLimetio; themalfisea tigehopbiefiin @ac@pik @gortistf not by
way of limtation, X-ray radiation can be adm nistered; 10 in particular,

hi gh- ener g]vnwgg@%qhwg%stw&a%& hasprog; tigredhtl ehonumRrin tRPYZaENBEgy) can be

used f1or dBaRehHBRABridANEpRhRE 5 RMIRRATENENP LAV ARG hd Al adi ation can
be used for skin cancers. Gamma-ray emtting radi oi sotopes, such as

r adi oact i inhibitots, tpeinftriacetiilumdine; dotitibinednithetrexade; topterating gopiselenal so be

adm nj ste ditional.ly,.the inveniion.. vi,de 0 [ nment of
canceyp. sPgre WM Rnae sl o READANRRS (BEC MR bR TV o
chenot her sipys-driveddioaith aihibitdie fapyt, whkihasetrbepth anfphdstapapmotitiéle radi ati on
therapy results in negative s]ifde effec%s, in the subject being treated. The
subj ect bEFHYTT SALBUNEKHY CBBtTOGHE P, Myary; Vel KFERINANEHEr ant i cancer
treat mgnt vélﬁ!ﬂéxlﬂ_nt; Vind Hn &S i SUIERY Vitaxirﬁ%ﬂizbl@ﬁza&xbﬁf&ﬁ?’zen@ﬂlatiﬂ; TRester apy,
dependi ng on whi ¢h treatnment is found to be acceptable or béarable, 20 The
Tet r acycl b Beostatimisti;aberdrvat i ves can al so be used in an in vitro or .ex
vivo fashion, such as for the treatnment of certain cancers, including, but
not limted to

4.17.1.3 Multi-Modality Therapy For Cancer

The Tetracyclic Benzamide Derivatives can be administered to a subject
that has undergone or is currently undergoing one or more additional anticancer treatment
20 modalities including, but not limited to, surgery, radiation therapy, or immunotherapy,
such as cancer vaccines.

) In one embodiment, the invention provides methods for treating cancer
comprising (a) administering to a subject in need thereof an amount of a Tetracyclic
Benzamide Derivative effective to treat or prevent cancer; and (b) administering to said

25 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
30 surgery.
In still another embodiment, the additional anticancer treatment modality

is immunotherapy.
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| eukem as and | ynphomas, such treatnent involving autol ogous stem cell
transplants. This can involve a nmulti-step process in which the aninal's
aut ol ogous hematopoietic stern cells are harvested and purged of all cancer
cells, the p¥WO 200§008398enai ni ng bone 25 marrow cel | popul aticenysha4oéssy
eradicated via the adm nistration of high doses of the Tetracyclic

Benzam de Derivatives and/or hjigh dose radiatjon therapy, and the stem cell
graft is infused baékaisﬂﬁ%ﬁQ%b%@r\ﬁnﬁ%ﬂt.he§65?fdf>]t1‘i%nzé‘5¥®%§n‘faﬁé‘?§ #eovi ded

whi | e boneygnfiRkleRl chHAfbenff with &SN thera Il UYEH: hROaMENE, thé*
Tetracyclic Benzam de Derivative and the other therapeutic agent can act 30
addi t i vel yadditionglranti pancemtoedinend mmodelityds adnsinistea¢d mrior lon sehsequenbodherent a

Tetracycl i enzam de .Derj vative | m.nistered concurren wi t h _anot her
her apeut | LTBGRE Bepsim s Dl S wefe ) b el Elen B 27 mitd &l oct 1 ve
amount 8f awdek! & apyt, hbre BefezavlY eerefe rovas (&€, antd tBrec@hdiiied)] pHbrafount of
anot her therapeutic agent can be adm nistered, Alternatively, a conposition
conpri si nguBsFABe dradmigishatieme! the TelirpyclindongemidydsystivesT| US2004/ 005737
Tetracycl i Benzam dondehk i@l At el GlRNhoRAIPRSLILAM GOMRY! 1 N0 an
effective anount of another therapeutic agent can Be cdncur r ent

adm ni st eraag radiaticartb¢rhgy pro&vbbehinrbensedadepemdifigupdntie type wfitanskr & bEBet r acycl i ¢
Benzam de Deri,vative i dm nistered,. pri.or or subsequent, to admi ni.stration
of an e  CBEI e TAHBFG P MNP R oA P PTG men

t he Tet ¢ acyphiticulde hzhdrdtryRaEdvakddéqrddftiof 0T flesteethad] WMy éethig cat ber

t herapeutic agent exerts i1ts therapeutic effect,_ or the other therapeutic
agent is WehiKidesncum@rsyand eleetrrn brapyrand petheolpen Xy sdigon opabe veeddRerts its

preventatigyg, c%?eré. héérﬁﬂﬁ%{/ Em?rﬁﬂgfahiofié?ﬁorp% %E&H e[k%&%%&{y%‘f%&% Adfdndi tion.

A conposition of the invention s prepared by a nethod conprising admi xing a
10 Tet r acywbaltartertzard aeenide cavato beadmingtepddar maceut i cal |y acceptabl e salt
and a pharmaceutically.acceptable carrier or vehicle. Admxing can be
acconpl i shed usi ng ‘%rdé!%ftff’d’a‘gy’&é? IV RAERPT PP es TS Sﬁ’g“ﬁa%’é’ﬁgl%ﬁﬁﬂge(%’rﬁmgal t) and
a phar macené Tedckylic BE&EeRi@Id&ivaalds 48 hn Qher@hietd Shenhdth@Bpy ertagidtisent t he
Tetracyclic Benzam de Derivative or the pharmaceutically acceptable salt of

t he Conpouherapyswperedirrhemetherapy o6 sgadietiartheiapy tesuliningregative side cAlesisnt .
4.17.3 Kiti5 gJh&p e@t‘é&%ﬂ# POEN %@fé&ﬁ%@&%ehfgg&aﬁeh Ahn, %?ﬂmﬁuygi)% Yot Rith

adm ni stration o etracycl i1 c Benzam de Derivative subj ect .
another anticancer treatment modality such as surgery, radiation therapy, or

immunotherapy, depending on which treatment is found to be acceptable or bearable.

20 The Tetracyclic Benzamide Derivatives can also be used in an in vitro or
ex vivo fashion, such as for the treatment of certain cancers, including, but not limited to
leukemias and lymphomas, such treatment involving autologous stem cell transplants.

) This can involve a multi-step process in which the animal’s autologous hematopoietic
stem cells are harvested and purged of all cancer cells, the patient’s remaining bone-

25 marrow cell population is then eradicated via the administration of high doses of the
Tetracyclic Benzamide Derivatives and/or high dose radiation therapy, and the stem cell
graft is infused back into the animal. Supportive care is then provided while bone
marrow function is restored and the subject recovers.

A Tetracyclic Benzamide Derivative and the other therapeutic agent can act

30 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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20 A typical kit of the invention conprises a unit dosage formof a
Tetracyclic Benzam de Derivative. In one enbodi nent the unit dosage formis
a container, which can be sterile, containing an effective anount of a
Tetracycl i c Benewmedases Deri vati ve and a pharmaceuti cal |y pefepioaddog7sganer or
vehicle. The kit can further conprise a label or printed instructions
instructing the use of the Tetracyclic Benzam de Derivative to treat or 25
prevent aT@IMiGWBmzaiﬁi@]Rérﬁva@ianalai &@f&thp%bimmbwﬁaingnhﬁffd@@age f or m of

anot her t’d{}lﬁm%%?'é%cif_tﬁerat e?léeugf QL n%COhF‘H’f%lﬁ | ner m@ @nal ni g an effe_cti ve

anount of it conprises

a cont ai nembodififedi 4, Bffed@ive aﬁlfoﬁﬁtcdﬂavfébtradimuélBeﬁﬁanﬁdér Bbﬁ@eﬁiyvehs mrﬁﬁnﬂawi de
Derivative .and an effecti ve anount of _anot her thetr apeutic agent. Exanples

of ot her PHEXfFEbIeARen: fopiminisiationief anisffectieamoynt ofagoiherihep@eytis ageplos e
l'isted Sab@zYﬁuds éﬂlﬁo%uﬂént%ﬁb%étﬁ\ﬁ?&fc‘ &fide Bé#ﬁ/ﬁﬁfre i€ 'iﬁs%é?e@w Vitetipat is

useful for mnistering the unit dosage forns. anpl es of such a device
i ncl udes, thempesticageot exeitsits Sutrapeyticetfesy i tlng@theathstrappuﬁnra@enalspat ch, an

i nhal er, anpd. an ene a 100 2005100Q9398. PCT/ S2004/ 0 737 The
fol | owi ng SRR @Wgﬁ‘éﬁjé’iet@‘@ﬁl\/\g%z% § SEY Wﬁﬁ SIS HEY R, ltvﬁgrl nvention
and shoul ehefeuti Offee b SRatipeorgROBhfinesCasdigfeci fically Timting the
i nvention described and clained herein. Such variations of the invention,

i ncl udi ng t he 4ueEmosition ehthefinvention is guepased dyrasmetbod kerBRSIeg adBIXBE 2devel oped,
whi ch WUH%%ﬁcm kmn&&qﬁawam@w é’éha&llil%‘auéani'ﬂcéég%lé D1t 8 4 a” and changes

in Fornul ati m nor anges I n experi nent sign, are to be
consi der eghdarmataitically 4deepiatilbearsieopevebiclet h°e:1mmmgruan ba accrwqxhphﬁdatsmg herein. 5.

EXAMPLES 5. Pre arati on of rative Tetra clic Benzam de
or it v dietiogs 78 TR on AdhiRRk Ao RPa gl sprsalif it e ‘e obt ai ned
using a VaédepfabiRQarr¥riar Wérﬁm{éteﬁfmﬂﬁ[ent @x@cre&bt@mlaalenﬁa&uaé Déalars (5) are

reported in parts per nmllion (ppn). C was performed using TLC pl ates
pr ecoat ed e phammaredicglhy a@@r‘tﬁblzmﬂt ”%{‘hl Cpmppeitis PrEeTITRRLOTROR 6P fled "%
usi ng ¥ egpakagy g\ﬁé‘ B 60A TLC plates. Al internediates and final
conpounds were racterized on the basis of rH NVR and M5 data. 15 a)
Preparation of 4-Phenyl-3-isocoumarincarboxylic acid (3a): Follow ng the
procedure described in Natsugary et4i1.}3 I%J}/de Chem 38, 3106-

The invention encompasses kits that can simplify the administration of a
Tetracyclic Benzamide Derivative to a subject.

20 A typical kit of the invention comprises a unit dosage form of a Tetracyclic
Benzamide Derivative. In one embodiment the unit dosage form is a container, which
can be sterile, containing an effective amount of a Tetracyclic Benzamide Derivative and

) a pharmaceutically acceptable carrier or vehicle. The kit can further comprise a label or
printed instructions instructing the use of the Tetracyclic Benzamide Derivative to treat or

25 prevent a Condition. The kit can also further comprise a unit dosage form of another
therapeutic agent, for example, a container containing an effective amount 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

30 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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3120 (1995), conpound 3a (Schene 1) was synthesized. A suspension of |a
(33.9 g, 0.15 nol) (Schene 1), potassium carbonate (41.4 g, 0.3 nol) and

di et hyl bronomal onate (28.17 nmi, 0.165 nol) in DVF (250 nL) was stirred at
room t enper YQR®WSPEB9815 h. The ?20 reaction m xture was ti@nmusbobmiosds usi ng
cold water and extracted into ethyl acetate. The ethyl acetate |ayer was
dried over sodium sulfate, and concentrated in vacuo to afford a crude

resi due to whi Sk RleWHEsEATgies afeapt et essiybingmdarsignding shednyeioamnd at ed HC
(.800 M) shoh¥ndt e(ﬁ‘gbﬁfsg%e%ghéﬁtdeg Bs §1ﬁgﬁ§“§g gﬂﬁeeﬁllléﬁﬁoh%es&lblgd aﬁ}e r eacftl on
m xture was cool to roomterrper ture d on I ce water he solid
preci pi t atleinvalchefdit. t%mbdf,anat‘ionm Hednwentibn \mﬂmhngﬂﬂ sdlustmilqmsafra@ vacuumto

d Yi.el d .=, 32, 49 P t
0f i Prenghr SRt Fan e EoSBlpr it voyd a7 palilnt PishenSLppn £ ' "
suspensi ogkiléd 1§Qhe( akt, 4nd@ chRg @00 F obmhhtiblordAIBA éan f& i 3R rirkehtdl. dedigh rrL) was

heated at reflux for 23 h, then cooled to roomtenperature. The reaction

m xture a©1o Yyronsigsyed do Sdlswitior thespopmeithemsomtiondacaspareledtiemwited i n vacua,
and the residue obtained was acidified with 10% aqueous HCl. The resulting
solid was filtered, washed with water and dri ed under vacuumto provide
conpound 4a. Yield = 1.225 g (89%- EXAMPEESration of 6H,

7- oxoi ndeno[ 2, 1-c] i soqui nol i none (5a) (Schenme 1): 5 Using PPA: To a stirred

suspensi on Hf 1 Y %!Qq ﬁeé&aagé o933 By ETRirhcydic Beh ARl ivitves Vas added
pol yphosphori c "aci e resulting reactron mxture was heated at
reflux for 6 h. The reactlon mxture was cooled to roomtenperature and
concentrated in vacuo to provisde? &@&E&lﬂﬂé@ﬂiﬂue whi ch was poured on ice.
The resulting solid was 10 filtered, washed wth water, and dried under

vacuurtPt o pr ov?re@né%@owﬁetras\ﬁelevb@wdusmgaé/aﬁﬁg 309 Mz smgva@%wﬁ%sm f oni c
acid: Si %A@Jhle%nca?ﬂﬂﬁ%‘lﬂgs rr@m@@@oﬂep pﬁtsggilﬁuﬁle |Q% %@%L&E‘%@EQ@&&&E in

chl orosul foni ¢ aci n, an reacti on m xture was
stirred atmngL”SL\p@bmeratpetqoeireétwuﬂmlﬁqargcsow 54 Mot grepatigive A6t Wanparfoxted e ‘trecane

honpgeneous The sul t red- col solid
preci pi ta‘flsm%\%rec @%&ax\ﬁg&]feﬁg p\ﬁpetshaxlafl&medéﬁ d'a@nc? 1 f OmB?uél\(/i?gl:egcorrpound
5a. Yiel dc}Faréb%lzBiUoﬁ 8 %hsis 6F 'HREIUR bhdN(Safatd 5a) to

6H, 7H Hydr oxyi ndeno[ 2, 1- c] i soqui nol i n-5-one (6a)

15 a) Preparation of 4-Phenyl-3-isocoumarincarboxylic acid (3a):

Following the procedure described in Natsugary et al., J Med. Chem. 38, 3106-

3120 (1995), compound 3a (Scheme 1) was synthesized. A suspension of 1a (33.9 g,
0.15 mol) (Scheme 1), potassium carbonate (41.4 g, 0.3 mol) and diethyl bromomalonate
(28.17 mL, 0.165 mol) in DMF (250 mlL) was stirred at room temperature for 15 h. The

120 reaction mixture was then diluted using cold water and extracted into ethyl acetate. The
ethyl acetate layer was dried over sodium sulfate, and concentrated in vacuo to afford a
crude residue to which was added glacial acetic acid (1.0 L) and concentrated HCI (800
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,

25 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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(Conpounds of Formula Ila) (Schenme 1): )20 To a stirred suspension of 5a
(1.0 g, 4.0 mol) in methanol (25 nL) was slowy added solid sodium

bor ohydride (385 ng) at roomtenperature. The resulting reaction mxture
was stirred worookbogspsr. The reaction m xture was then pousEgly©@dodisizse- col d
1 N HO solution, and the resulting solid was filtered, washed with water,
and dried under vacuumto provide conpound 6a (Fornmula Ila). Yield = 0.940
g (93% . 28seinchntegbed imtizomw, ofid the residue obtained was acidified with 10% aqueous

5- Oxo0- 5, 73 ei-hydr o- 65 i ndeno[ 2..1- cli soqui ngl i ne-9-sul fonyl chloride (10a)
(Schene 1#1'655%’)563%83%50 t‘{z]‘?(%f gﬁ%efreci).“?gl?%n‘yl ‘O(Et 2 %‘1‘10‘#&39 uﬁé%fev&‘:‘t“gnéo sol ution of
chl or osul pheiiecompbtnd 4a. Oyidld= ap20e(893%).5 m n, and at roomtenperature for 5
mn. After the reaction m xture becane honbgeneous, it was slowy poured on
ice. The solid that 102 WD 20051009398 PCT/ US2004/ 005737 preci pitated was
filtered, conesdipalatibd 6f §H Boxoindéhollz,1-2fsdquinblinghe 6540 Saeued)10a (180 ny,

60% . f) 5-Oxo-5,7-di hydro-6Hindeno[ 2, 1-c]isoquinoline-9-sulfonic acid

( 3- nor pholUkiag4P4yl - propyl ) -amide (lla) (Scheme 1): 5 A suspension of 10a
(110 mg, 0.33 nmmol ) in nethylene chloride (10 nL) was treated with

4- (3- noi phol i DY a HtipedA¥paRioA T ChPounddia (0.266 g InnaPintyil@khyloanine (1
eq), and the reaction mxture_was stirred at. roomtenperature for 1 h. The
resul t i ngWahidded palyrBesrheni¢aad (W Q0re) e tThy resaltiag sastiommextuseavasdepted ehat
precipita i : i j j.de - conmpound
Vo Vel e g% ThEFUionBRISE pobtddle o At FAth it hnt SRt 1

2- ( br ono- weh dxyoaidearvyhdemesitd, Wwhinhnzasipourdiod icee tThelresdtingy solid-was

Br onmodi,ne | horopht hal at Schene 2). D nethyl ho ht bal.ate (83.1 g,
Al dr i @R cﬁﬁ%@(@a‘r%&& Y%&ﬁ%i a&‘ég’?’z‘?@énﬁ?ﬁ’i Va‘ai“B%‘io St ﬁ‘é?}é"“(qggﬁ) %%lﬁa

N- br onosuess mp7ee).(121 g, 1.7 eq) was added. The resulting suspension was
irradiated for 18 h with a 500 wt quartz-hal ogen Ianp, which 15 brought the

reaction E}'xt\%g to reflux. The reaction mxture was then washed
sequent i aFYE WHOHSEEeMF 46%86d aqueous sodi um bi carbonate (4 L), saturated

aqueous sodium,. hjsulflte L)...and saturated aqueoys.sodiumchloride (2
L). The organr%’%@gecmuégﬂéésoodgg’ﬂﬁégd? hveasd %ﬁ“&ge@d‘?ﬁla smal | amount of
silica addgerob@fdnfRYE(PRPIAY al BRI &I, andlike re@EBRAMKHREJAE stHR& dii | tered and
concentrated in vacua to provide conpound 13a (Schenme 20 2) as a dark

or angéd 5oi ToonMempgraturg fig S3nig. (Aaftrodhe reaction mixture became homogeneous, it was
slowly poured on ice. The resultant red-colored solid precipitate was filtered, washed

with water, and dried to provide compound 5a. Yield =395 mg (85%).

d) Reduction of (5a) to 6H,7H-Hydroxyindeno[2,1-c]isoquinolin-5-one (6a)
(Compounds of Formula Ila) (Scheme 1):

‘)20 To a stirred suspension of Sa (1.0 g, 4.0 mmol) in methanol (25 mL) was slowly
added solid sodium borohydride (385 mg) at room temperature. The resulting reaction
mixture was stirred for 15 min. The reaction mixture was then poured on an ice-cold I N
HCI solution, and the resulting solid was filtered, washed with water, and dried under

vacuum to provide compound 6a (Formula [Ia). Yield = 0.940 g (93%)).
25 e) Preparation of 5-Ox0-5,7-dihydro-6H-indeno[2,1-c]isoquinoline-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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h) Preparation of 8- Methoxy-6H 11-oxa- 6-aza-benzo[al fluoren-5-one (15a)
(Schenme 2): A m xture of a-Bronodi net hyl honopht hal ate (13a) (1.16 g) and
2- hydroxy- 5-nethoxy-benzonitrile (14b), 0.6 g, 4 rmmol, 1.0 eq) was

di ssol ved byy n 25 acetonitrile (6 nL). Triethyl ayn . , 10
eq) was then g%jo?q)g gl'dhe reaction mxture was heated at f}%ﬁ)ﬁ&z@:oﬁs% h
under inert atnosphere, then cooled to roomtenperature. The reaction

m Xt ure wagckhithted Qs Mtk Sﬁésﬁéﬁvﬁﬂ m&%&mﬁe&w;ﬁem& Roffburidlloa (28¢ the

resul ting suspension was allowed to stir and was then flltered The
resul ti ngmgf $4%kr cake was washed sequentially with 1 NHC 1 (2 x 50 ni),
acetonitrile (2 x 50 nL) 30 and di chl oronethane (50 nL), then dried in a
vacuum oven_at 50C fot three days to provide conpound 15a as an white

sol i d. Yi 8l &Qxoeh,Bilgdro-pélindenof2, lvghispaumplinedsslipdrackRPGomondnlis?- i)

Pr epar at i phpopyB-amyide ¢kdp) (3¢hemedya- 6- aza- benzo [a]lfl uoren-5-one (15b)
(Schenme 2): 8- Met hoxy-6H 11-oxa-6-aza-benzo[a]fluoren-5-one (15a) (5.0 @)
was codl ed usAmsgsnensipeef (@10 al%do-ﬁa)nbmllimbﬁtbrﬂienl@cmtlﬁdﬁ (1A mietwasl ene

chl ori de, mrol., .5 eq S. a d i ste [ r

ni trogen. n%?%d%ie 3361101%%11182-&%%%(@%@%% ﬁdﬁ%r ﬁea%fl% ?tﬁgl ﬁegg for

t hen cool eg, mm@mﬂi@mﬁm&bm@st&mﬁ awl@cbmp&aurw&blerh(lﬁelesﬁlhhg The

resul ting suspen5|on was to stir far , . filtered, and the solids

were wasPetIR YA d&lé}feér""lthzetb(ylé‘%atﬁﬁ)nd th%@héd]llart@?%‘ia@dt"}‘?érﬁ teirdo®iadhed in of 5
N sodi um iy dpfxigei{q0 pRlvide &Hﬁ’&éﬁi?‘h 9 ReRitd &9 t@@/o; esulting solution was

cool ed to 0OC using 10 an"ice ba e sol ut|o acidified to pH 1 using
con c. The resulting precipitate was vacuumfiltered, and the solids

were %Sh §H$ﬂ9*i Muhm\éﬁ{o‘i ca(lﬁo 3}99:11 -)be QQCH'IEE es%rk(&r (300
R Al o e o S ESCESH o

"j) Prepar atl on of 6H— 11 oxa-

6. aza- benzol a) bl et s So A 56), o3| BRehle @71 hadaalo gl © 1 and

substituting 1 ound 15c was
pr epar ed. dichloRmegizanat(2 Qin amﬂ I\Bbﬂ‘dhiolsﬁncmu(ﬁf&el(lzbg,al-’Be@aaasbddzd)[ﬁ}é | uor en-5-one

(15d): US|n t he nmet hod of. dsﬁ@tltutln 14b
2- hydr oxy™® ALE RS FOHEHP Al &0 1%41&)“& 8 3B st AeE el e lﬁrleyp‘a%ug]a )20 1)
Preparat i siouglt t8e Fsionixfite bl - PheaciR8NFiRhAd WhidkgMrasha@ne (15e):

sequentially with saturated aqueous sodium bicarbonate (4 L), saturated aqueous sodium

bisulfite (2 L), and saturated aqueous sodium chloride (2 L). The organic phase was dried

using sodium sulfate with a small amount of silica added to remove polar impurities. The

organic phase was filtered and concentrated in vacuo to provide compound 13a (Scheme

20 2) as a dark orange oil. Yield = 120.3 g (100%).

h) Preparation of 8- Methoxy—6H—11-oxa— 6-aza-benzo[a]fluoren-S-one (15a)
(Scheme 2);

A mixture of a-Bromodimethylhomophthalate (13a) (1.16 g) and 2-hydroxy-

5-methoxy-benzonitrile (14b), 0.6 g, 4 mmol, 1.0 eq) was dissolved by warming in

25 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)

30 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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Usi ng the nmethod of Exanple i and substituting conpound 15a w iﬂh coﬁbound
15d, conpound 15e was prepared. m Preparation of Conpound 16a (Schene 2):
To a solution of conpound 15b (0.755 nmmol) in acetone (4 nlL) was added 2 25

br onpaceti c [ 1 eq) and potassium carbonate (1.04 g, 10 eq). The
resul t ant m‘%ﬁ&é’og%éss heated at reflux for 15 h under ni]E‘FHH%?HO PBdphere.

The reaction m xture was poured into 20 nL of 1 N aqueous sodi um hydroxi de,
stirred O

) and fi d_T sol i ds re ed twice w 10 mL
vol unes of? \Z}\%jtpélF &“ﬁ%tjni;ﬁ{vlﬁwxé’a&?g}'ofah Taﬁ&gﬁuzﬂ%ﬁﬁu?r en‘l’@'glé% 8&2 hydrochl ori c
acid. The %c fnﬁg)\/vere vacuum filtered, washed twice with 10 nL 104 WO
2005/ 009398 PCT/ 004 73 7. of, wat twice w of ether, and
dried in vacugg’tl\g%?’%%%(eﬁéo&%%%ﬁ??e égfﬂﬁopfgégo%pﬁ%&(%%g%aéﬁg?elggi on of
Conmpound  16ibg atsebatht hel bbb abréthidEXBNPinnéthskk hidisdel 351Hd1N95 Amhslpsacet i c
acid with 5 3-bronpp-I|-propanol, conmpound 16b was prepared from conpound

15b. o) PE@p¥asadiehings steadisbeare wadsE niggem gl hereachoniveg bentetabnegne urdeand
substituti = ' ' ' = 1= 16c was
o opar ed frai PR a6ES rnAELIRIL s Boor g aRE B ARR o SR LN T ne

met hod of nEYaibé esnitiap duspehsen wes allogye tdostorfoak byt filtered; ianld thietshlids were

6- br ono- | - hexanal,, compou 16d s prepared from conpo 15h. q)

Pr epar at i 8‘?}5}?% V@h’%%tﬁ% ¥ee M i')\r(%Sf’ﬁgs %ﬁﬁeﬁ%‘ﬁ‘ SBFPGEQ ngﬂﬂ S%‘ﬁﬂmsubsti tuting
2- br onpac aydi6xide (GHOWhL ) thedvRing Meatt P Ak 28Rtk g36Iutlon HRAFREMBILIPE wasy Prepar ed

from caonpound 15b. 15 r) Preparation of Conpound 16f: To a_ sol ution of
conpoukfd B icebpthand tbﬁ@ﬁl)tlm@@e@ddﬁ@fl(hu%w Cofiegs Fifeld eldhe rppdtinesTpeipiéate 52 L,
1.1 eq) a i ( 11k Xt ure was
neat od at Pe R APRRIbG ord S athed o itaty it SRRHYE E300 e i e
was pour ednd diethyP@heri(30F miL),Nherdrenlusesight using  craximevenst 503@6 @oddh, and

filtered. The 2Q .resultant | wer twce with 10 nL of water,
then sti rF%‘chf“@g 1Fgﬁslalgr32'(f°ﬁ§' g?e?ﬁiml\ﬁa%\ﬁggﬁ’g hydrochl oric acid. The
resul tant solids were vacuumfiltered, washed twice with 10 nL of water,
twice wit 55 i’xgepryx’at?gn gft gﬁ-rll-o?igg 6-%22'1—%&2'0?(1]ﬁ%gye%-g-gng fl%\éizde 165 ing

15 Using the method of Example h and substituting 14b with 2-hydroxy-benzonitrile

(14a), compound 15¢ was prepared.

k) Preparation of 9-Methoxy-6H-11-0xa-6-aza-benzo{a}fluoren-5-one (15d):

Using the method of Example h and substituting 14b with 2-hydroxy-4-methoxy-

benzonitrile (14¢), compound 15d was prepared.

)20 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-

25  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
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(78% of conpound 16f. s) Preparation of Acetic acid

11- oxa- 6- aza- benzo[ a] fl uoren-5-yl ester (16g): 25 To a solution of conpound
15¢ (500 ng, 2.13 mmol) in pyridine (10 nL) was added acetic anhydride (4
m.). The re%& %Ogrggture was heated at 100C for 9 h, then cooled slowy
to room tenperature overnight. The sol vent was renoved orPGHESPWOH7 105 WO
2005/ 009398 PCT/ US2004/ 005737 evaporator and the residual oil was extracted

into 50 Y] batie. T i o j o 0f 1 N
aqueous H%/fd\?%%hmg?gﬁtgé?&l L g??@%%?o%?&%%ﬁ"f \g?gr)o\,oﬁ%%ggllp ﬁ%ﬁ(ms%q\r}emg ° renpved.
in vacuo Yieldprovi de 308 ngy (52% yi el d) of conpound 16g as a white powder. 5
t) Preparation of 1-(11-Oxa-6-aza-benzo[a]fluoren-5-yloxy)-fl-D glucuronic
acid (16h): OH HOSOH 0 COOH O N O (16h) Preparation of methyl ester

i nt er nedi at ErepbPatioh MflCOnpe@aditéb:benzof a] f | uor en-5-one (15c) (500 ng, 2.13
nrnol) (Schenme 2), silver carbonate (2.35 g, 4 eq), 4 angstrom nol ecul ar

si eves (1.8 g)Usiagithebd@hod oftExaupivem and sebstioing Addomnaztib@Gdmith3- neck fl ask

equi pped with a.dean-stark trap,,a condenser, and an dition funnel. The
mixt Ur @ wATHRGLBHPARgh FarrIRed diheves Ry SR RRBAL AR, and 30 ni of
distillate were collected over 1 h. The addition funnel was charged wth )15

acet obr ono- - D- gl ucur oni ¢ _aci et hyl ester (930 ng, 1.1 eq) dissolved in 25
m. tolue e?‘efr‘fgatf?ﬂ%ﬂg?fpﬂ?‘i“lfﬂl%gs added dropwi se over 0.5 h to the

refluxing reacti.on. mxture._ The reactiaon .mxture was heat.ed .at reflux for
ot her & e CHRRE e S e A S B AT EP OB AHEGHE. The

resul ti n95-Btbirﬂﬁpﬁérﬁihoﬂ@_%m‘p@@ﬁmchdsBﬁé;ﬁfjedtffbn'i esRYSuIndIBbi ds, and the filter
cake was washed three times with 100 nL of ethyl acetate. The 20 filtrate

was concentrated to an oil on the rotary evaporator. The oil was |oaded
directly p) Preparation of Compound 16d:

10 Using the method of Example m and substituting 2-bromoacetic acid with

6-bromo-I-hexanol, compound 16d was prepared from compound 15b.

q) Preparation of Compound 16e:

Using the method of Example m and substituting 2-bromoacetic acid with

5-bromo-l-pentanoic acid, compound 16e was prepared from compound 15b.

15 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

20 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):

25 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



on a colum of 30 g silica and purified by flash chromatography, eluting
with 19:1 dichloronethane: ethyl acetate to provide of the internedi ate
conmpound 1-(11-Oxa-

6- aza- benzoWalbdswossen- 5- yl oxy) 2, 3, 4-tri - O acetyl - p- D- gl upgf@8io6sG5t33 et hyl
ester as a white powder. 106 WD 20051009398 PCT/ US2004/ 005737 Ester

Hydrol ysis to Provi de Conpound 16h:

1- ( 11- Oxaevepazter delthefeaidikliinol was Sitpktod yite 20 Byl dethyliac@atac dhy lorgaBicDaygrucur oni ¢

acid nethyl ester. 9 .81 I s.dissalv i.n 30 acetone, and 8
m of 1Nl SR SRR e Bse o SRS ey

dr opwi se.solMest re@svdd iaWhcilo tBIpXdwidE3 08aRg $52% HRT) bPEorpdund. 168k wiitech time a
precipitate formed. The reaction mxture was titrated to pH5 with 1 N
aqueous HV&@S%hloric acid and vacuumfiltered. The resultant solids were
washed with 30 nL of acetone and dried in vacuo to give 288 ng (50% of
conpound 16h as a white powder. u L.

5, 9- Di Tretthdrpparatign af b( steﬁnwcéanzr’%ﬂwrenxsﬂdpyy)-ﬁlb-glucuromc acid

9- Met hoxy- 6H 136k a- 6- aza- benzo[ a] f | uori ne-5-one (200 ng, 0.755 mMol) was
suspended in 4 nL acetone and to the suspension were added . Methyl i odide
(52 L, 1.1 eq) and potassium carbonate g .04 g, 10 eq). The m xture was
allowed to reflux overnight under jen gbmosphere. Additional methyl
iodide (25 L, 0.5 eq) and acetone (4 Sre added and the reaction

refl uxed overni ght under nitrogen. The| 15 rjeaction m xture was poured into
20 mL of I N aqueous sodi um hydroxi ¢ | $H-5h, and filtered. The
resultant solids were washed twice With 10 nmL of water, then stirred for 1
h iny20 nL of 1 N aqueous hy 1;9 acid. The solids were vacuum
filtered, washed twice with of Mater, then twice with 10 rnL vol unes
of ether. The solids were d
16i as a white powder. 20 v) Re€ a1 on_of Conmpound 16j: Using the nethod
of Exanple m and substituting: atic acid with

3-brono-1| -propanol, and 2) conpound %58 conpound 15c, conpound 16] was
prepared. w) Preparation of Conpound 16k\25/Using the nethod of Exanple m
and substituting: 1) 2-bronpacetic a€l@)with 6-bronp-I-hexanol, and 2)

conpound 15b with conmpound 15c, conpound 16k was prepared.
Preparation of methyl ester intermediate:

10 6H-11-Oxa-6-aza benzo{a]fluoren-5-one (15¢) (500 mg, 2.13 mmol) (Scheme 2),
silver carbonate (2.35 g, 4 eq), 4 angstrom molecular sieves (1.8 g), and 100 mL toluene
were combined in a 500 mL 3- neck flask equipped with a dean-stark trap, a condenser,
and an addition funnel. The mixture was brought to reflux under nitrogen atmosphere,
and 30 mL of distillate were collected over 1 h. The addition funnel was charged with

“15  acetobromo-o-D-glucuronic acid methyl ester (930 mg, 1.1 eq) dissolved in 25 mL
toluene, and this solution was added dropwise over 0.5 h to the refluxing reaction
mixture. The reaction mixture was heated at reflux for another 6 h, then slowly cooled to
room temperature overnight. The resulting suspension was vacuum filtered to remove
solids, and the filter cake was washed three times with 100 mL of ethyl acetate. The

20 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-p-D-glucuronic acid methyl ester as a

white powder.
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x) Preparation of 9-Methyl-6H 11-oxa-6, 10-di aza-benzo[ a] fl uoren-5-one (26a)
107 WD 2005/ 009398 PCT/ US2004/ 005737 To a solution of

a- br onodi et hyl honmopht hal ate (2.00 g, 6.97 mol) in DMF (15 nL) was added

3- cyano- 2- hyipasogoessaet hyl pyridine (1.03 g, 1.1 eq) and ppedeSiodiosear bonat e
(4.82 g, 5 eq). The resulting mxture was allowed to stir at 100C for 4 h
under inert atnosphere. The reaction was cooled to roomtenperature and
concent r att&dr fHpdrgbygigéuBrovideeCoreraundilplf solid residue was diluted with | N
aqueous HCO (60 nmL) and stirred for 30 mn. The resulting suspension was

filtered and théllsOrpdszaderzobeliiversnviylpxyie bf-tri-OristddhBarlscuronie peide was
gé%?ﬁégdﬁ%ge@r%?c@ ) f(gﬁgmﬁﬁl? wasdl§ ofﬂgh LE5 ‘%(il; a%géohgsan&%rrﬁLg?g%}d to the

ext e resulting solution vas dried over sodium
sul fate, hddevey edivanbydroxidefdlloateéthyild miawater verealdied dtopwiseLdhe re3nitaiite. The
crude resi due 10 was rg)grystal lized fromtoluene at -20C over 18 h, vacuum

filtered HUEYasdtred G overush timg arseripigtefopaed. olhesispetipn mixBItg = 500

g (299 wadtitatdd lwgtn2 NEhh&ms h?ciro&ﬂlbﬁ'c’s&(ﬁ@&rid/@ac{[ﬁkrfﬁfé_i/éa'. ifheBenzam de
Derivatives on PARP activity in cultured macrophages, using a whol e-cell

based asstspuliandisalidp wierd weashed stithyPenka efagptong Bnddneshiwtnend orgivd 2§88 mgst rat i ve
Tetracycl | &, Be 1 de i vatj.ves' ility to inhibit PARP and prevent

per oxyni trélbt/g q’%ﬁ%@g@gdﬁ?ﬁg&h&ﬁpywag% shown usi ng net hods described in
Virag et a]., Br. J. Pharrnacol., 1999, 126(3):769-77; and | munol ogy 1998,

94(3): 345&23%.39&%\%%’? 'Sﬁ%'@ﬁ%%ﬁ@%ﬁﬁ ﬁlé!déﬂ’:ed in DVEM nedi um wi t h hi gh

gl ucose an ovine’’'serum Cells were used at 80%

20 conf, uence | - I S | 3 i rq

concemqtor ati onsb'M%%OX%&-l P‘f%\l@%‘aozla %ﬁi@?@é@%ﬂ%%‘%@?g&ﬁyj 1@3Q%e for 10
br cakage, - was used 1o | natee PARP Aot vatl onPeroxyntrite was diluted n
phosphat ’ee@lﬁlﬂ@P@aﬁi@aﬁ?rﬁe@(tﬂéﬁfgpl eﬂ-@)ﬂ&ﬁ&ﬂﬁ&!&éaﬁ%/ ‘?‘{‘i‘?éeg‘&’él I's in a bolus
of 50 |. GRlhightiBiier 4iR6Ekn aﬁlﬁegﬁk@d Ad%itichd) rmetﬂ%l iBEHeXYL 3.5 8g)aa 25
deconposed by i ncubation for 30 ruin at f&; 7.0, used as a control, and

fail ed toa¢eifeddnde wearheddsd eadrhearactionsiflged aferwighttysdenmtragen. i heubat i on, the

cells r . i pi . pended in
05 i CaSRo € IS B 20 BEPUSNEN SEUBICdln SSRi P e RPEEEE
0. 01% w vamti fiitdreti Theanch]iantldh ddviiaDrasheitwic witlROD miilof3titédADeen skokd foni ng an
i ncubation, i,n_assa ffer, (10 mn.at 37C), PARP 30 activity was asur ed
LeCH o) ouln'iBaR Y N aepos bprapy i S sl weitct i eted, Ssnad

twice with 10 mL of water, then twice with 10 mL volumes of ether. The solids were

dried in vacuo to give 165 mg (78%) of compound 16i as a white powder.

20 v) Preparation of Compound 16j:

) o C
Using the method of Example m and substituting: 1) 2-bromoacetic acid with

3-bromo-l-propanol, and 2) compound 15b with compound 15¢, compound 16j was

prepared.

w) Preparation of Compound 16k

25 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 (262)
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sanpl es were incubated for 4 hat 4C. Sanples were then spun (10 mn @ 10, 000
g) and pellets washed twice with ice cold 5% wv TCA and sol ubili zed
overnight in 250 I 2% wv SDS/0.1 N NaOH at 37C. The contents of the tubes
wer e added o 505003898108 WO 2005/ 009398 PCT/ US2004/ 00573 hcrhgszbdslodate Pl us
scintillation liquid (Fisher Scientific) and radioactivity was determ ned
using a liquid scintillation counter (Wall ac, Gaithersburg, M)). The
results shown Taa sqabpeoBo-dernetimethyhomonhthalhte (200 gs6 Pamme) NePMACYE! i ¢

Benzam de rivatiwv si gni.ficant and .dose: endent |y, inhi.bit the
activati oﬁn%gfw 2BA d%?icxaﬁg'r}ﬁwg%ﬁééé’ﬁﬂy&gggmegl'%%1 g?ﬁ)tﬁ{ﬁﬂ%afsfl&% ef fect of
various neatsénaaﬁmsztzi g, utegll Tied feagdifg mexnBe Rvag Allckeed I Istiv att 10086 foronh BARP
activation in cultured nurine nacroi?ﬂgages. % PARP i nhi bition % PART

i nhi bi t i ofcYRmAEIPheTghTHE 19a6Hon TaheeelRddo Feom temperafprs endonegmraed 4200 nM 9a 70

Toe 5756450 11 seBs i ydde within b Prertae 45! Pl o
ot er m nog, ot selout et Tol Lacyols o BonganLo. e vat vos. and the. potency’
wgs corrpafltg%la‘l}die?‘?’tg t{ﬂﬁﬁ'ie Waéfexg‘?“z?ﬁlwﬁﬁﬁﬁ@gﬁfﬁ’énwE%EP%P%C@?F"@@%‘WME PARPy
i nhi bi t or addbheo AeTBMbIRE HIOAE kIR, hild A6 révRltingBblnEon Pastined e 9bdliag t o

i nstructions provided with a comercially avail abl e PART inhibition assay

kit (Treviyiie fbtated sad sensegtratady vagw Rrafiefd g cruderasislugeThe ede egidiet h 1 g/ nl
hi st | PLat ti
oo SeftestBlzed S8k Gachy 8 Wb T8 PRy iRebO R REMGERY 11 oS

compound 26a as a yellow solid. Yield = 500 mg (29%).

5.1.3 Example 2. Effect of Illustrative Tetracyclic Benzamide Derivatives on PARP
activity in cultured macrophages, using a whole-cell based assay and a purified

enzyme assay.

15 Demonstration of illustrative Tetracyclic Benzamide Derivatives’ ability to inhibit
PARP and prevent peroxynitrite induced cytotoxicity was shown using methods described
in Virag et al., Br. J. Pharmacol., 1999, 126(3):769-77; and Iimmunology 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%

20 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 pl. Cells were then incubated for 20 min. Peroxynitrite was

25 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 NaCl, 2 mM MgC1,, 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

30 activity was measured as follows: 200 plice 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 pl 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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(supplied with the kit).
pl at es were washed
i nhibitors were conbined with 2x

cockt ai |

kit) in

After i ncubat

ion (1 h,

room tenperature),
four times with PBS. Appropriate dilutions of PARP
109 WD 2005/ 009398 PCT/ US2004/ 005737 PARP

t he

( IWOR0esiodA®+, 50 M biotinyl ated NAD+ in 50 nM PEySsifth/SosPs; 25 nM
MyCl12) and high specific activity PARP enzynme (both were supplied with the

a volune of 50 |.

The reaction was allowed to proceed for 30 mn at

room t enpeditiSafedlus gintdlatian ligeiddEisher SoRstifi¢)rand rpbioantividy b détermiagd det ect ed

by perox
substrat

R

2l ugankd

ssay con

5 re
??Frr&enéert he "Fe

a5

ophage

nd TACS Sapphire
5B Sﬁo?‘%‘é%ed PARP

assay. FoTabixhdgh@strhteehd®ARAllusthutive Tetiackbec BaxamideOabUivahidnifidaaty of PARP

activity
potent t

in this assa

dPFFégfiPéF W

and thu

Sahibio s sanEAte 4

was

ABBdR

P

These gesults indicate that conpounds 9a, 11, 16a-16h and 26a, 10

illustrative Tetracyclic Benzam de Derivatives,

are usef ul

for treati

pproxi mately 56,000 tinmes nore
FeFEoPhage 5% concent rati on.

ng or

pr event i nkgbe 3. GohiitoryoeffecThivapions romel supsténterd distracyclio Benzantide Derivativds i n scope

by the Spgoi

illustrations o

PR o BB

osed

n_t he exanpl es which are intended as

RETORIA8%Ent i on and any enbodi ments t hat

are functionally equival e re Wthinft ape, of 1b this [nventiof.
| ndeed, |varjous npdifi cat)f?%ﬁgl)df‘%ﬁ’é’ni n\)]éﬁtd‘%%rf&“hlt’z%d t%gﬁﬁiﬁomgﬁ’b $hown
and desclr i EEPROSRENG: wi |l | beBoh#Mappar pnt 86340Me sk 11 ed i ®Me ar{ and
are integnded to_ fall Wthin the scopel of the_ appended clains. A nunper of
ref erencles have®®een cifted, th& entire| di scl o¥ures of | whi ch Nadve been
incorporfated herein infheitr entirety.| 20 110 Wiat is|clained 1s. L.|A
conpaund of thellFornulaf RL R 79iiiili|A Rs of a pharfraceutikt&l |y ac¢eptable
salt or |fydrate thereof, wherein. R5 |s U, NHoOr S,
16a 56 64 47
16b 29 26 25
16¢ 68 47 39
16d NT 38 3
16e 57 56 33
16f 56 59 40
16g 67 66 40
16h NT 56 32
) 26a 61 54 36
NT-Not Tested
10 The potency of inhibition 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).
15 Briefly, wells were coated with 1 mg/mL histone (50 pl/well) at 4°C overnight. Plates

were then washed four times with PBS and then blocked by adding 50 pl Strep-Diluent

(supplied with the kit). After incubation (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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s -0(O-, -C-, -CH(halo)-,

R6 is -Hor CGC4 alkyl; X

(O ((CH2)0CH3) ) -, -(C(O(aryl))- or - CHINR'R 2)-, wherein nis an
i nt eger ranging from 0- 5; R' and R12 are independently -hydrogen or 1-C9
al kyl ,

|, or NyoRoospbsiofRl2 are taken together to forma - (p&”}/’bgﬁﬁﬂo&ﬂs t ai ni ng

3- to 7-nenbered nonocyclic heterocycle), or a -(nitrogen-contai ni 7- to
10- nmenbered bicyclic heterocycle); R, R2, R3, R4, R7, R8, RO and R 0O are

[ ndep_ende’rHRB/cocthr(DgemM lebb somermwated&mm mlﬂwl TRTE\ILKDB 0,25

substi tu%gﬁ-&lc - al kyl) -Cto al kenyl, -C3-C8-cycl oal -aryl - NH2,
am no- su gtlatandhigh %“ﬁl"l@(j‘]‘“ﬂty EiaRRpegime (bptey )"Gf?:iu e‘él"ﬂk‘?‘ld}‘e

oC( O (C, a%hﬁﬁé‘é’fls)o  uINGR e Phactidh Bas éﬂ'ﬁﬁfeﬁ't@pl%keedl fS@% m?t[‘?t r@f)mFt)erlr_lEgg rd 3, R4,

R7, R8, RO and R 0 is other than hydrogen; is -SO2- - NHCO-
- NHCO\IH— After 4 V(B@hes mw(sc}ncprpoe(w@)l@tm wamwated bm«@ias@dbommga}tbq -NH-,

al ke

O Sy S oty TSR PN b B Tl S egepeg o

- (ni t r ogessultoof the ﬁiaﬁ@pﬂagetlﬁsécﬁPHRtha?deﬂ &bl tHeat AR P i)y 16a (3- to
7- menber ed nnnoc C|IC heterocycle -(7- to [O- nenbered bi cyclic
het er ocy Gk@yed 26¢BINbHIESHQ aﬁﬂ&ﬁch‘fltmrythls aspgy a3 UM and theswascy | ene) - Nz, zz
am no- subgt
A kyt) - (BRI SE 00t B Bk o U Rk it Bllobeptebie (7. (o 4
0 menber exdthis wyxcénmatlom eTlease mgulteindicate MmO EpJuisls Bs,t lilt Lida tictaand 26a,

tute ridJ,- H, - O(CL-C5 al kyl),

T 0 8 i %er*et%emc g ide Pt Taitbeane PSR O ACHTE Bt B R Edubst i ¢ ut ed

vvlth onecg;rndmgﬁe of -0-(C -C5 alkyl), -halo, halo-substituted-(C -C5 alkyl),
HO- substituted-(Cl--C5 alkyl), am no-substituted-(G -G5 alkyl), -hydroxy,

-NCR, - NH2, - ERe presegiyeniion 1§Inl@§/'10)be linifed o €205 DK \ig JRecificssmboRippents

-(nitrog ig t - to

| O- nenbes%gl%g‘l%@cﬁoﬂ& }eg'cvi%?l %@%&F}%@@@@%@%&gﬁy@ _%g_&lé%%ﬁ)eal kenyl ,
- C2- Cmall lw\rwtmn argir aply emblodinzopks that(wf\m@f@)n)alls a@svalenttael@hinGhe sdopy b | ca{,boxy-

subst ut C -C5 .al k al kyl)

oo e e R dapieus tgbinichins of SRVt I s Redo s i

- O (C1- CkQd atdepibed hersldl will bedbmedpparéat 18 ltkosk BiEpE k@B bift Yind hieqmend‘edhoo o al kyl,
which is unsubstltuted or substituted with one or nore of -halo, -CH or

- N( Z3) (2431 Withiartee segpeptthe appanded dai@fendent |y, -H or -C1-C5 al kyl, which is
unsubst i t ut ed A0k ok idrtbRdls WhldbeRAiter tﬁé%ﬁleq{lsamléaofm&rmxbeén NH2;  or
N, Z3 and Z4 are taken together to forma -(nitrogen-containing 3- to

7- menber aeconpmaed bérein ihdtesrantiyaty.e) or a -(nitrogen- containing 7- to

10- mregbered bicyclic heterocycle); or N, Z, and Z2 are taken together to
forma - (nitrogen-containing 3- to 7-nenbered nonocyclic heterocycle), or a
-(nitrogen-containing 7- to 10-
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menbered bicyclic heterocycle). 2. The conpound or the pharmaceutically
acceptabl e salt of the conpound of claiml1l, wherein Xis - CH2- and R5 is
-0-. 3. A conposition conprising an effective anount of the conpound or
phar macewtd: &aldinfedascept abl e salt or hydrate of the conpound of claiml| and
a pharmaceutical |y g rg% ble carrier or vehicle. 4. A conpound or a

phar mac et CEPPYPd gL, %E‘f e salt or hydrate of a conpound having the
formula: an R RS RZNRs RXx Rs |1 \ Re Rs wherein: R5is 0, NHor S
R6 is -Hor ClyC4ralkyl; Xis -C(Q-, -CH2-, -CH(halo)-, -(C(OH)((CH2)"CH3))
of- CH( NR1, R12) - V\,herel nnis an |nteger rangi ng from
0-5; R' and ar eéni ndependently -hydrogem or -C 1-C alkyl, or N, R' and
jesher to form a -(nitrogen-containing 3- to 7-nenbered
nmonocycl i ¢®hetler odycl*), or a -(nitrogen-containing 7- to 10-nenbered

bi cyclic het erl@cy' Rl, R2, R3, R4, R, R2, RO and R10 are independently

- hydr ogen, - hdlo; droxy, -O-(Cl-C5 alkyl), - Cl-Co alkyl,

hal o- substi tuted- p€ C5 al kyl), -C2-C o al kenyl, -C3-C2-cycl oal kyl, -aryl,

-NH2, amino-substitliyfed-(Cl-C5 alkyl), -C(OOH, -C(OQCl--C5 al kyI),

-0C(O)(C1-C5 alkyl), NO2 or - A-B; Ais -SO2-, -S®@NH, -NHCO-, -NHCONH,

-0- COoraph@m(a@)uﬁcally@éQtGoIesaltOCﬁNHtf;ther@@\l( Cl-4 alkyl)-, -NH, -CH-, -S
-C(S) wherdig2 B is -Cl--Cl10 alkyl, -C2-Co alkenyl, -(nitrogen-containing

3- to 7- rre ber ed nonocycli c het erocycl e), -(nitrogen-containing 7- to

10- menmbeReld ObNByeBi ¢ het erocycle), -(3- to 7-menbered nonocyclic

het er ocygl @LH OI(C7 4ag( L0-menbered bicyclic heterocycle), -C3-Ca cycloal kyl,

-aryl, 8 \vii 2 Cf ¢S al k | ene) - NZ1Z2, am no-substituted-(C 1-C5 al kyl),

- N( C1- C5Xd$ k;ﬂ@l—el—@ﬁz—atk;ﬂ (hala):, (‘ffﬁ@ﬁ)((céizk?ﬁ;))—tﬁ@(@fﬁ@}?@brﬁéred monocycl i c

het er ocycl @Rl R{EL: erdih Kkiah tkcher duideraRpoTer ed bi cycl i c

Ri;and Ry; are independently -hydrogen or —C,—Csalkyl, or N, R;; 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, Ry, Ry, Rg, Ryand Ry are independently -hydrogen, -halo, -hydroxy, —C,—C;, alkyl, halo-
substituted-(C,—Cs alkyl), —C,—C;, alkenyl, —C43—Cs-cycloalkyl, -aryl, —NH,, amino-substituted-
(C,-Csalkyl), —C(O)OH, —C(0)O(C,—C;s alkyl), —OC(O)(C,—Cs alkyl), NO, or -A-B, wherein at
least one of Ry, R;, R3, Ry, R4, Rg, Rgand Ry is other than hydrogen;

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

B is —C—Cjp alkyl, —C,—C, 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;—Cg cycloalkyl, -aryl, —NZ,Z,, —(C,—
Csalkylene)-NZ,Z,, amino-substituted-(C~—Cs alkyl), —N(C—C; alky])(C,—Cs alkyl), —(C,-C; alkyl)-
(3- to 7-membered monocyclic heterocycle), or —(C—Cs alkyl)-(7- to 10-membered bicyclic
heterocycle), —(H,NC(O))-substituted aryl, —(H,NC(O))-substituted pyridyl, —C(O)OH, —
C(0)O—(C-Csalkyl), —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,-C; alkyl), —N(C,—Cs alkyl)(C,—Cs alkyl), -(nitrogen-containing 3- to 7-membered
monocyclic heterocycle), 7- to 10-membered bicycloheterocyclic amine, —C,—C g alkyl, —C,—Cy
alkenyl, —C,—C o 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—Csalkylene-
OC(0)—(C~Cs alkyl), such that -A-B is other than —O—(C,—C, alkyl); and
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het erocycle), -(H2NC(O )-substituted aryl, --(H2ZNC(O) )-substituted pyridyl,

-C(OMH, - OO (C1-C5 al kyl), C(O)Ophenyl or-C(NH)NHZ each of which is
unsubstituted or substituted with one or - hal o,
hal o- sub%t2n{ feagsindepandemlyat-Rer y-Crifm a“@trb"ébt“iht‘%‘f”é‘é]”t‘@f essua?tit%}?‘f it or o mire

ani no- subsbf hatbedogGt —Cﬁ(zgx)kis Wwhere Zhuid 1Zacy indepdhdntly, NHZ or —GNrcsalkNHQvﬁlh (5
al kyl ), -NClCSaIk (C1-

) en co |n| 7 nenbered
monocycl i ¢ “Fubs F”&Féféf‘@f“t“tﬂ W’cﬂbOTG}lWﬁrr?t?&(hn]ﬂ 'EJY CEWI Bhe @% sfind et%k
-Cl-C10 al kqgkther-t&:ﬂmﬁ:lO(nltﬁkétﬁd’wdammg@w@rﬂfﬁnbaielimybc,ycltcafeyechyeld{)e)ﬂZ)(hu:rogen-

-(H2NC(O) - substl car s 1- al kyl),
Qoo entin bt bmbeR s eckier BRI 77407 % b Wbk o

oC( O - (C1- (Etr@lexk-ydn)amlﬁgm t1- nﬁmﬁer&ﬁnaroeyclmhhwmdehbﬂ ay-(mh-bgan-cer&ilmq Qtallteyl ,
which is unsu st ﬁhe%r sul%stltuted with one or nore of -halo, NH or
N(Z3XzZ4), W& %‘e Cya? Y A°AFE i ndependently, -Hor -Cl-C5 alkyl, which is
unsubstituted or substituted with one or nmore of -halo, -hydroxy or -NH2; or
N, Z3 a 4 are tak |troe n nln to

7- msrrbernéej(]% °°H8’8‘§z‘td1 ‘aleﬁ%?‘%‘ w@%?@)( %‘)C“'Péa%[e S"‘l?‘( nd Oggln Fhl MRy ‘St_o

10- nrenbeCiBg-bdRsid +O-het erocycle); or N, Z1 and ZZ are taken together to
forma - (nitrogen-containing 3- to 7-nenbered nonocyclic heterocycle), or a
-(nitrogen-containing 7- to 10- nenbered bicyclic heterocycle), for use in
treatings. F%azolnpmtim cemptiisiregas effechive ahimantod e compbuod orgiharinracdutibadlyiangptablesalt or
structur ! | y acceptabl e
salt or }ﬁld Feaotfgjl Ounﬁg C%H%%I%L agg %‘qg%%gpdé‘)é?@ B%m(%@%prl Si ﬁgéhgﬁéphar maceutical |y
acceptabl e carrier or vehicle and a conpound having the structure: 0 NH /
/[ nr 0 NH SO2NH( CHx) 3( N-mmphl w/ p or a pharmaceutically acceptable salt or
hydrat e & hes@pbundibr a phaimageativally scepsablehalt ortiyédrate iof atdmpoaseping tledorsalat  or
hydrate of a conpound as clained in claimi4

D

wherein:

Rsis O,NHor S;

R¢is —H or C,—C, alkyl;

X is —C(O)—, —CH,—, —CH(halo)-, —(C(OH)((CH;),CH;)}—, —(C(OH)(ary}))-, or —

CH(NR; R |,}— wherein n is an integer ranging from 0-5;

R;1and Ry, are independently -hydrogen or —C,~Csalkyl, or N, R;; 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);

R1, Ry, R, Ry, Ry, Ry, Roand Rygare independently -hydrogen, -halo, -hydroxy, —O—(C,—Csalkyl), —
C,—Cjoalkyl, halo-substituted-(C,—Cs alkyl), —C,~Cp alkenyl, —C3—Cs-cycloalkyl, -aryl, —NH,,
amino-substituted-(C,—Cs alkyl), —C(O)OH, —C(O)O(C,—Cs alkyl), —OC(O)(C—Csalkyl), NO, or -
A-B;

A is —S0,—, —SO,NH~—, —NHCO—, —NHCONH—, —O0—, —CO—, —OC(O)}—, —C(0)0O—, —
CONH—, —CON(C—C; alkyl)-, —NH—, —CH;—, —S— or —C(S)—;
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having the structure: O NHo: O NH SO NH(CH ), (N-n owholinyo for use in
treating Parkinson's disease. 8. The conpound of claiml1l, wherein Rl4, R7,
and Ric are hydrogen. 114 9. The conpound of claim 1, wherein R7-10 are
hydrogen. 10. The conpound of claim1l, wherein R6 is hydrogen. 11. The
conmpound of claim1, wherein Rio are hydrogen and R5 is O 12. The conpound
of claim1, wherein R14, R7, R9, and Rio are hydrogen and R5 is 0- 13. The

comouttel ELEL M 196 0. P d o 8880 0 Rl Cnekoy IR GBS
accept abl e -@dotenaonthiyidg i © 10hembekd pnﬂ;ﬁhc Héneo@olnpe(antd Tafientesed motdeyclisther ei N Rg
Il?. 5- A- B, \Mﬁgtgr%cy-cfas, -(17-S to 1 -ronze-rnbg'rre}&i bi;;)lf%lilc ﬁeté\r%c]yzl €), ——-C;—Cg(cgf:cloalky?‘r)ar?/‘f k%\llf 2 __@ZlZZ
Csalkylene)-NZ,Z,, amino-substituted-(C,-Cs alkyl), —N(C,—C; alkyl}(C,—Cs alkyl), —(C,—Cs
alkyl)-(3- to 7-membered monocyclic heterocycle), or —(C,—Cs alkyl)-(7- to 10-membered bicyclic
heterocycle), —(H,NC(O))-substituted aryl, —(H,NC(O))-substituted pyridyl, —C(O)OH, —
C(0)0O—(C,~Csalkyl), —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,, —NH;, —CN, —
NH(C,—C;s alky!), —N(C,~Cs alkyl)(C,—Cs alkyl), -(nitrogen-containing 3- to 7-membered
monocyclic heterocycle), 7- to 10-membered bicycloheterocyclic amine, —C,—Cjo alkyl, —C,—Cyo
alkenyl, —C,~C,q alkynyl, -aryl, -benzyl, —(H,NC(O))-substituted(C,~Cs alkyl), carboxy-
substituted-(C,—C;s alkyl), —C(O)OH, —C,—Cs-alkylene-C(0)O—(C,—Cs alkyl) or —C,—Cs alkylene-
OC(0)—(C{—Csalkyl); and
Z, and Z;, are independently —H or —C~C, alkyl, which is unsubstituted or substituted with one or more
of -halo, —OH or —N(Z3)(Z,), where Z; and Z, are independently, —H or —C,—C; alkyl, which is
unsubstituted or substituted with one or more of -halo, -hydroxy or —NHj; or N, Z;and Z, are taken
together to form a (nitrogen-containing 3- to 7-membered monocyclic hetero cycle) 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),

for use in treating Parkinson’s disease. f

5. The compound of claim 1 having the structure:

(o]

O NH

9.,

SO,NH(CH,);(N-morpholinyl}

or a pharmaceutically acceptable salt or hydrate thereof.
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6. A composition comprising a pharmaceutically acceptable carrier or vehicle and a compound having the

structure:

or

SO,NH(CHy)3(N-morpholiny!)

or a pharmaceutically acceptable salt or hydrate thereof.

7. A compound or a pharmaceutically acceptable salt or hydrate of a compound as claimed in claim 4

having the structure:

o}

NH

esTames

or

$

'SO,NH(CH,);(N-morpholinyl)

for use in treating Parkinson’s disease.

8. The compound of claim 1, wherein R4, R7, and Rygare hydrogen.
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9. The compound of claim 1, wherein R;.jo are hydrogen.

10. The compound of claim 1, wherein R is hydrogen.

11. The compound of claim 1, wherein R4 are hydrogen and Rsis O.

12. The compound of claim [, wherein Ry.4, R, Rs, and Rygare hydrogen and Rsis O.
13. The compound of claim 1, wherein R is hydrogen and Rsis O.

14. The compound of claim 1, having the Formula

NH

(1)

A0

or a pharmaceutically acceptable salt or hydrate thereof.

15. The compound of claim 14, wherein Rgis -A-B, where -A- is —SO,— and —B is —NZ,Z, or —(C,—
C5 alkylene)——Nlez‘
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