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WD 2005/ 082079 PCT/ US2005/ 006242 TETRACYCLI C LACTAM
DERI VATI VES AND USES THEREOF Thi s application clains
woheoslmezedit of U S. Provisional Patent Appli cBCTmIS2005/006242
No. 60/547,954, filed February 26, 2004, which is
i ncorporated by reference hereininits 5 entirety.
1. FIELD OF THE | NVENTI ON The present invention
' el MAQYE%@EMT&MBE&&%Q@VE@I VeAaangglﬁEs THEREOF
nmmwmﬂ__t_—f——
Tetracyclic Lactam Derivative and nethods for
Lreati nonQC o BHEYAA LAt el BALATIY. O bt (sREAPFatart Application
reperfusion injury i'schem c con I on
Nof60/54m354, ﬂleaﬂ%bﬁ&ry a6 dZ(Eb e¥hich ¢ompbipoetedby; referemedighan in its
di sease, reoxygenation i nJ ury resulting from organ
entllf?tﬁnspl antation, Parkinson's disease, or cancer,
conprising adm nistering to an aninmal in need t her eof

an effective amount of a Tetracyclic Lactam
Derivative. 2. BACIX@@JWEE{;MIENTIO\I 15

I nflammat ory di seases, such as arthritis, colitis, and
aut oi nm.iFke presanéinvention sehieswiol KetiayrlicdactannDREWIDES as

COHS%‘E@}O?‘S rgc?rgﬁﬁ? |}1 % D% %ffgét% a?ﬂb%ﬁ? oifas ?g&dcg&ggkﬂtm Derivative and

Uries, eart attack,
methidds fiﬁlﬁre@ﬁﬂgmq&b'l/emtmg Iahﬁlﬁﬁnuhhterssﬁbeass, aspeiisiar @ntry, an

entities. However, there can_be common. underlyin ;
iscligsuin PR e, BenakE Rire Hihstes vib iapSH RO icapiary A s ar disease,

reo? eb?tg}/dﬁ i]ur?f E%E&gg%(grﬁro}‘ Al tﬁﬁl 8ni@ih, PRREhJIASI &iﬁbase or cancer,

pro tory "cyt oki ne and
comﬂmmmg(zidmmns;anmgee iaB animal lm n«and thémoft ar effective anpuitrpf a

uction totoxic free radicals such as nitric
Ttg%yg]édta E’ﬁé‘r‘% ¥YHe. NO and superoxi de can react to
formperoxynitrite (ONOO ) (Szabo et al., Shock
6: 79-88, 1996). _The ONOO- -induced. cell necrosis
observed in infl?a NHOR, eper fusion
injury |nvolves the activa |on f t he .nucl ear e
poly ( ADR ‘55635%% Y@?\Iﬁﬁsms ,&Bga thIF%’%‘n%fhabeteS
typgég‘ﬁ?rﬂﬁaé JIE %’%ﬁ%l\tég ab ﬁlsamekém%ﬂc@ﬁbn%ﬁﬁé as80dif}ed with reperfusion

eath observed in inflanmmti on and
injurigsee. f.ystrake andjbeny aft8Xkabed ean dinicallymeandfest themsatwsais different

Sci. . 19:287-,98, 1 r.of PARP. [
entifie§ erl}gS?ﬁede@Ee}? 3%5’ ‘1)09?11?%“% e1y1n§ergec'%amshﬁl?> @Jén asﬁekSe
typ@é of d1§0rd§‘sokn Sehieflay, imiGabarhBOH, c?i5easé919c2re patidsiBafgsiylcag induce
F 30 Bi ochem, 138:185-97, 1994; WO

proamla@gmmy qmlgm agbdemomesynthesiy svhigrrangy tyryy pesultyjg

et SvaliRiS o 5 AT RS Afite S S N NYana

supRdxldeddeh e DO A48k ynien@NO 03I (Szatdi @ ah eShocRi TR §8,. 1996).

Res. Comrlrug O'Ng(gsfln%lgged cell necrosis observed in inflammatory disease and in
reperfusion injury involves the activation of the nuclear enzyme 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 injury (Szabb et al., Trends
Pharmacol. Sci. 19:287-98, 1998).

A number of PARP inhibitors have been described in the art. See, e.g.,

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

99/59973; WO 99/11649; WO 99/11645; WO 99/11644; WO 99/11628; WO 99/11623;
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98, 2000; Wite et al., J. Med. Chem, 43:4084-4097,
2000; Giffinet al., J. Med. Chem, 41:5247-5256,
wo20@088ltbnkwi n et al ., Bioorg. Med. Chem, 7:R@TABO®S5/006242
1999; Soriano et al., Nature Medicine, 7:108-113,
ég@;; and_Sout han and Szabo, Curr. Med. Chem, 5
WQ 5253431 L N000/4e076r Zeangs 4t ¢bt Bioghero cBigpbys. Bies HCommun., 278:590-
ashi ML j P, i nhi B . ~Bgen di.s S
98 SO0 WA B . Beg Oin, 15199542037, 0806: G e/ T I L.
41:82417-63%6, 098 eShirdoyia let 61, I Bib6r0dd. Che®QTEBINEHR. 99X Soriano er
en revi ou?la di scussed in the art. For exanple
al. Ntre JpdipnT 405113, 208F+ andh Sty Al el Cugh s Chgm.
. 173 N : Sl .
10391 200373k 28, ARSI AR LA RPTARUSS ave
beeardisoabsednn Milaage nt. sSciéde, 223: 5307891 1684.al ., Jour nal of

t he I ndign em cal Sqciety  72(10):735-738 (1995)
di scl oseSYHEGER PIGISE SbHuacfisdistviecychc pomppyndrdene been

AouslyldistugRd doeng. Fok 0§ YC Hie mefteifiaf t HY;
pregiopsly JchPed tOREa. 1ok sFingle ?ﬁ%@%‘gqﬁﬁé‘? hO¥ental Journal of

Chersispo 18(: 181166 £1997) disetases iasquantlirfeurogmiopndsallegedly useful as
' erial.. ox ci.c.or anthelmntic agents. S.P.
ant&iﬁé%a?faaa?nl&nlgg(iteréafl o a'%/theglflﬁﬂmﬁ%%ﬁn al of Chenistry, Section
B 24B( 18)P. HiRdaraliPat®1.( JABRMI é}itﬁé:h@%ﬁzsChemiccll\lb Society

i ndol oi sociui nol i ne conpounds. U.S. Patent
12405539 - (1985 dsfilosghisoguinglinonsi compeyads.

i ndol oi s ial i pe 0 n [l Ly havi . .
ol o, SRk OB Rl Al P72
(1928p&83aseB2solyinBlindthion® cahpoikialallégedly Giesidl 20 988fungal,
indol.ai soqui.nol i ne conpounds al | egedl y havi ng
am‘:‘i’ﬁ@?’é%f geyledf Ob?nth‘i}ﬂ’g‘i“& &S activity. G Whnters et
al ., Far §®cPirefdth PGl ; lrﬁ%?drﬁ)og?%c]lr]az&%e%;s ,ggebcgi'oﬁ gl oses

i ndol oi soqui nol I nones al [ ege ving antibacteri al
2481 2. L2a- E338 411 980 diseldsys indbloiso§uinetihe oampindd., 113, 731

to G Wnters, ef.,.al ' oses. indoloi.soqui nojines. . .
P2 ot el B 4 LB Ao e Sl e inoin

contigbugkadiRgbd§thating anitRbpadividenoqui nol i nes al | egedl y
useful as antitunor agents. S’ Srivastava et al.,

Jour nal YpitehKingdemdiata Mo, 68 2035082 B2 tyetuit@ine Chemical Co.
_ aalvey hesi s of \ :
s B a3k B OISR

actiofty.Chem stry, Section B 24B(4):440-444 (1985)
di scl oses a_ synthesis of indenoisocoumarins and
i ndenoi sGqWieIsshak. Fayrmqeo.dihtSce BAA:587-5417 (1979) disslisen
ind51B8 ui§8&on§§éﬂe#églr9ﬂtﬂa'v Dntib28ddal of FRHATASAVity.
synthesi s of di fiydrol soCoumari ns.
- U.S. Patent No. 4,113,731 to G. Winters et al. discloses

indoloisoquinolines.

U.S. Patents No. 5,733,918, 5,710,162, and 6,028,079 to Okazaki et al.
disclose indenoquinolines allegedly useful as antitumor agents. '

S. Srivastava et al., Journal of the Indian Chemical Society 66(4):276-81
(1989) discloses a synthesis of indenoisocoumarins and indenoisoquinolones.

G. Jha et al., Indian Journal of Chemistry, Section B 24B(4):440-444
(1985) discloses a synthesis of indenoisocoumarins and indenoisoquinolones.

J.N. Chatterjea et al., J. Indian Chem. Soc. 44(11):911-919 (1967)

discloses a synthesis of dihydroisocoumarins.



-2 WD 2005/ 082079 PCT/ US2005/ 006242 There remains,

however, a need in the art for conpounds useful for
wonrestoszgoor preventing an inflammatory di seaseCTas2005/006242

reperfusion injury, an ischemc condition, renal

failure, diabetes, a di abetic_conplication, a vascul ar

di sease, TBfredamaias. howevenpinged brthe gy foreqosppemods wgeful for

t be 5 cons ued

ek Deyenile A TRBRRIGEAA, o3 lhisl gy o RGN
cortditéorn rexmbfuilusg riiabetas iaatiabetid .cofoighibiidN, Svastinfar UINVENTbPncer.

The present i nventi on enconpasses corrpounds havi ng t he
Fornul a ?’15‘ tion pangge ggafélon Rofthisapplicatipn is nqkio ke

s colfekoffy gyl %ﬁiﬁﬁﬁeﬂ%?ﬁ%ﬁ%w e
and RO are i ndependently - H, -haI o, -OH, -NH2, -
- NQO2, - A-B; SOZ-
- S@NH?,r - NHS@- MN% 6NC'
(cio) p TEERE mvsﬁ@%mgm%%%foﬁﬁau%%mg ¥iapyta 0

al kenyl, -C2-Cl10 al k nyI - @8- C8 nonocyclic
cycloalkyl -C8-Cl4 [ Icycloalkyl -C5-C8
nonocyclic cy @ ; 4 bicyclic

cycl oal kenyl , if

nonocycl i ¢ het er of 20 (nltrogen containing 7-
to 10- nenbered bj [ ) (3 Rto 7-
menbered noRoe \ P0- menber ed
bi cyclic hetefocycl e) 2,=N"(N3L-

Ry

@
10 and pharmaceutically acceptable salts thereof,

wherein:

RY, R% R% R, RS R7, R® and R’ are independently -H, -halo, -OH, -NH,, -
CN, -NO,, or -A-B;

R is O, S or NH;

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

B is -C;-Cyp alkyl, -C,-Cy alkenyl, -C»-Cyg alkynyl, -C3-Cg monocyclic
cycloalkyl, -Cs-Cy4 bicyclic cycloalkyl, -Cs-Cg monocyclic cycloalkenyl, -Cs-Cy4 bicyclic
cycloalkenyl, -(nitrogen-containing 3- to 7- membered monocyclic heterocycle), -

20 (nitrogen-containing 7- to 10-membered bicyclic heterocycle), -(3- to 7- membered
monocyclic heterocycle), -(7- to 10-membered bicyclic heterocycle), -aryl, -NZ;Z,, (Ci-
Cs alkylene)-NZyZ,, -C(O)OH, -C(O)O-(C;-Cs alkyl), -C(0)O-aryl or -C(NH)NH,, each
of which other than -NZ;Z,, C(O)OH, or -C(NH)NH, is unsubstituted or substituted
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C5 al kylene)-Nz1z2, -C(OQOH, -C(O O (C1-C5 al kyl),
-C(O OCaryl or -C(NH) NH2, each of which other than
WO NERAR207¢( O) OH, or - C(NH) NH2, is unsubstit ut e#CDUS2005/006242
substituted -3 WD 2005/ 082079 PCT/ US2005/ 006242 w t(]ﬁ
one or nore of -C(O NH2 O C5 al kyl), -halo, -
witlpge or mpys of ~EXO)NH,-6r61- %aﬁlyyl) -hdprH N®) L, 6€N, -C1-Cio

U b SR oo @ S Py

Subst it utachnwzzhr@hﬂepﬂndﬁmlﬁ—mf)r 'd’13¢19 alkyPWIiEh is unsubstituted or
where Z3 and Z4 are i ndependently -H or

subgy u%e% (Vaﬁhme R FHTE AT 110 Qbhsa N orose s eid G ad
1n(‘1!p%ﬁkiéﬁﬂ? AlorTPL& 2851 \ﬂgl‘,ﬁ)m un?ﬁ(l?sﬁ%gq ?r sutbPl\{'_%geﬁl it bnddr more

and Z4 aretakento et r toftorma
of claghe, ahy\drpgy ar -NHZ Z)Imérif@anda 2, arnaleyncbpethérab E6:0€ ¥ Clifo -

t 10- nenbered bicyclic
Coﬂtéli"é "@? e n%éiﬁ‘bc lzﬂgera?ﬁ@l%)ﬁ @rr(mér@g@mémmmg 7-to
10f1ﬁérﬁbélred bic@bl‘ic! Ha&%cyﬁébt 8 Ni @Sal{’er ! fe (ad 51’%%0 to form a—

fonocyclic het erocycl €] or a - rogen ont al ni'ng
(nifrogerycamainngterte d-bewbokd mdmecﬁﬂm dytehadycleRooa n_autrbgen-

°°“/t9n%r§?ogfﬂ’g§ ﬁfﬁé%éﬁ%}%ﬁ%‘ﬂ% rB;ng aryl (CH(Z)CFQ ) (7(; o;

10- menbemetlishirg ¢, ics dngl.eron cHY) o

%&i)mon%&ﬂﬁz b@gg; cle ) f@l()é_ﬁlz@- 9 lgﬁrmbered lf?fihc heterocycle) -
CHARNO LRy o cﬁ%ﬁﬁﬁ% S BGQH HONE-(CHo)-COOH, -

CQ WCHz)n—@@mOCrmkbfw SCDNH—(CHE)%)aBﬁOf@NMng@I{ gg alkyl), -
COUTRR T b, et C o R s R b e eLary, -

<CH?ggzmﬂcégrﬂ§qc§3p c%ggﬁ gﬁgﬁ.@)ﬁi 9@@%%@@10

hef@tgm:le CHEYEi) CORNE(CBL g (Ryto) 1B mef(ieyddGhRjocyt R hérocycle), -

Ot oI bl et Poouy Cotostan. o

coNHmeH‘g)ar(e@N(@pggm&D; bgﬁ izb?)cs a11§7ﬁ)0)é Hy)q-aryl, -

nber ed hét erocyc

COWH HGOPLp pﬁ@MCHzm@«cﬁgs aligD, —@@)VCHE)mﬁéb@fB to7-
e)
me%@&ﬁﬁ;g%ﬂroééﬁclge%e?% ?8%&%‘?@ t%@&f%’%% &7( &)whered bicyclic
hetpioeynyé), -C@)@E&)@@Bknyl(-@(ob(@}zjn—ﬂe E@Wn@anwé@éw&%ﬁbdy%hc
het er qcy ql - to 25 10- nenbered
hetBLRR, I CHey &l @yl mepinred bkl siengs g, COIO(CH)
PHENY; -(7-
R #%é“?gt. SR SR P00
10-mentheret(hi epesitio ﬁlﬁ@dodyde)‘/ G C(©)1‘F(‘€CH%)Q?Ileﬂlﬁ)za IC(G)NX(M%W)
clic heterocyc
b KE LGRS PenoAan BB R BB, CON(CIHL)-
pheAgDHETPLY,C7- €0 20- n%mbe?éHZﬂ}ik?ohc heterocycle), ~-C(O)N((CHy)u-(3- to 7-
membered monocyclic heterocycle),, -C(O)N((CHy),-7- to 10-membered bicyclic
heterocycle),, or -SO,NHj;

Rllis —H, or (-C;~Cs alkyl), or Ry, Ry and the nitrogen atom to which
they are attached join to form a -(nitrogen-containing 3- to 7- membered monocyclic
heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle);

each n is independently an integer ranging from O to 10;

each p is independently an integer ranging from 0 to 5; and

-4 -
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nitrogen atomto which they are attached join to form
wae 20@srs2a7egen- cont ai ning 3- to 7- nmenbered noONBCYAISRMS/006242

het erocycle), or a -(nitrogen-containing 7- to

10- menbered bicyclic heterocycle); each nis

i ndependeathl gisdndépendesty mantggerrgramaﬂ@grﬁom ®tatd. each p

is independently an integer ranging fromoO to 5; and

-4 WD 2005/ 082079 PCT/ US2005/ 006242 each q is

i ndependemg lpyesehk ihMRBa alsodNbMBastésUBndoufdsiBavidd e Formula

present invention al so enconpasses conpounds havi ng
(II¥he Formula (11): RA RS R3 |1 NH R2Z CCCHRo R R6

RO 5 R7 R8 (11) and ghar macgutically acceptable

salts thereof, wherei ¥ R1, , R3, R4, R6, R7, R8

and RO are |ndependent y H hal o, -OH, -NH2, - 10

CN, -NO2, or -"A¥ NH Ais -SO2-,

- SO2NH-, - NHSQ2-, - 0-, -CO,
-GX@-,-CU)O, - CON( C1- GSMkw) - NH,
-(CH2)p , -S- or ; 3 s -CIKC10 al kyl, 42410
al kenyl, -C2-CG10 - G328 nd OcyC|IC 15

cycl oal kyl, -C& Cl4 bikyclic dycl oal%yrCHFas- c8
nonocycl i c cycl oal kenyl, -C8-Gl4 bicyclic
cycl oal kenyl, -(nitrod@én- cont, y 3- to 7- nenbered
nonocycl i c heterocycle) AR- containing 7- to
10- nenber ed bicyclic heﬁeroc cle), ko 7- menbered
nonocyclic heterocycle), -(7  menbet ed blcycllc

heterocycle), -aryl, -NzZ1Z2,
-C(OMH, -C(O O (CL-C alkyl), -C(®Q O aryl or
-C(NH)NH2, each 20 of whi ot her ghan -Nz172,
C(OOH or -C(NH)NH2, is uniﬁgstituted or substituted
and pharmaceutically acceptable salts thereof,
wherein:

R R?% R%, R*, R® R7, R® and R’ are independently -H, -halo, -OH, -NH,, -
CN, -NO,, or -A-B;

R’is O, S or NH;

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

B is -C1-Cyg alkyl, -C,-Cy alkenyl, -C»-Cyp alkynyl, -C3-Cg monocyclic
cycloalkyl, -Cg-C14 bicyclic cycloalkyl, -Cs-Cg monocyclic cycloalkenyl, -Cg-Cy4 bicyclic
cycloalkenyl, -(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), -aryl, -NZiZ, -(Cy-
Cs alkylene)-NZ;Z,, -C(O)OH, -C(0O)0-(C;-Cs alkyl), -C(O)O-aryl or -C(NH)NHa, each
of which other than -NZ;Z,, C(O)OH, or -CANH)NH,, is unsubstituted or substituted
with one or more of —-C(O)NH,, -O-(C;-Cs alkyl), -halo, -OH, -NO,, -NHa, -CN, -C;-Cyg
alkyl, -aryl, -C(O)OH, or -C(O)O-(C;-Cs alkyl);

Z1 and Z, are independently -H or -C;-Cyo alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Zs), where Z3 and Z, are

_5-
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with one or nore of -C(ONH2, -O(C1-C5 al kyl), -halo,
-OH, -NO2, -NH2, -CN, -Cl1-do alkyl, -aryl, -C(O OH,

wonro0es@8ty7®- (C1- C5 al kyl); Z1 and Z2 are i ndepeRrdemiskons/006242
-H or -C1-C10 al kyl, which is unsubstituted or

. substituted with one or nore of -halo, -OH or
indepedsyily 4 or vifeEe alksl, aiticlyis uasubstigitadrA008H0BA IR one or more

5 d d |
of ek, BRAINERL &R, 74 BB S Tk sl o soreisiebhr o
comhiningad-0to 7-kmbéred Middioc fdlicetofscydt of4 —@ﬁﬁ*oééi‘lk@dhtmmng 7-to

together to forma -(nitrogen contai ni ng-3-
10-mqpabased Bigyehsrhstsresy )h@tl‘ég%c%i’@ﬁe)ar@t‘akan tOgether to form a —

(et £ A7 Wit BBy ERPRRS e B R Fomgn-
cortaimimngd’- t& 1()nn¢mbnjailb1e9moahdmragyoﬁe) t o 7 merrber ed

nonocycl i roc cl e) or _a containing 7-

(o 20" e pfid, n@@lé:a@&% O raRr (£4o G5

7
meﬁ{‘t}éi/éedrrg%l( rmnocy Cy‘ﬂ% C| e)to 16%}%&@%}?&8%0 heterocycle), -
(CH)nGODECe s Iallsl;fj/)clr(Cszhe(ﬂ@Oemyb FHEH,)+~COOHR,)- [TIQIEL(II-I(C(:(leHZQQOOH -
Cﬁ%hz>nﬁ8§éhﬂ$%ﬁﬁyéeaf£ %ﬁégag%wﬁ%@ CotlbyD.-
commﬂa:ypqw{%ﬁ C@Nfg(@my ONH R b‘ﬁfkcgay '(C%%Nq aryl, -
(CHo)¢-EYH- (éﬁ»l&a(rﬂkﬂﬁébbnyﬁol\&( C@H))ﬁrl(fﬁ(mlﬂ- (I(éHQ))eUpd(lﬁemaychc
he%a%?@?%@%%”?f}?ﬁ’{ E&if%s a&a% I B ioglra iy e bBiepasyeledy (CHar
CONWH@) CC@Nle (| 115%H{3@{Eb£ S Q-éCH ,-CONH-
(Clg?\lﬁé C@(%B@é-é;(o)é(éiz)céﬁa&%ﬂ) C@%ﬁgﬂ“@ﬁi}rﬁl af(P)(CHy)y-
C( O) %Xn)" Cl—(% %ﬁ%&ger ed m)no@a1 (ﬁ/ Cl)nembered
mohe¢yetio hytchm)ycle) GC@X(CHZ)n C@OA~(d -10-tr1ﬁerﬂ]ﬂ:lréfﬁlﬂib§d€l§ix(lhét_(|32r;)cycle), -
en -
COHEHE o T e J e L Ry Vg Felerobycle),
C(%% = )—'ﬁ) 16- gieé%q&ré@olwq{e%)%hzf%cb{@)@ﬁ}ﬂ}of)ﬂ&iﬁ)
b.d3nm12rdy g@e@ atoapopyiclhelerocyciel)-O(QR(CH){ 17~ tod 0-

meﬂ“%f‘ﬁ?%n%&ﬁﬁﬁ%tg"i%’%@rﬁ SIS vefidivhz -CON(CH).-

ph@psmh(%yqnﬁmb%fedﬁnoﬁ& ﬁ[l%ier@@{t@?y@g@N((?Hz)n

het erocycl e CH2) n henyl

phepglERstaré Obhocylém)b@re%@u@eb@;uetp@pycle)ccqom@ﬁg)wsto 10

4b m!r é}) h e)2 -
ey oe{%g- nems) eg ge% ?e(j%f gé i@e& eglfCI &)y70 (gﬁl%}%gegww
heteracyrle),,ics -b@séfigndent |y an integer ranging fromO to
10; each i.S |d1de pendent|y an integer rangll ng fromoO
to 5 anthchnisindependently an iriteger ranging from 0 to 10;
each p is independently an integer ranging from O to 5; and

each q is independently an integer ranging from O to 10.

The present invention further encompasses compounds having the Formula
1m):
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each g is independently an integer ranging fromO to

10. 30 The present invention further enconpasses
woaopmsads having the Formula (i): -6 WO 2005P0828Z5/006242

PCT/ US2005/ 006242 R4 RS R NHR6 2 RRL NR7 Rl11 R8

R9 (11) and pharmaceuti cal I y acceptable salts

thereof, wherein: R ° R3, R4, R6, R7, R8 and RO

are each i ndependently - H -0 (Cl-C  alkyl), -C1-C10

al kyl, -C2-g30 al ke -C(OH, -C(OQcC1-C5

aIkyI), - OC( O~ -NHC( O (CH2) n NH2,

- NHSO2NH( CH2) n NH2, -

SO2NH( CH2) r i NH2,

Re

or NH, 10 Ai -NHC(]\IH- O-
-CO-, -OC(OR?, ON{C1- C5 aIkyI)-
-NH, -(CH)p , : ' \- C10 al kyl

-C2- ClO al kenyl, -Gz Cl10 al |
cycl oal kyl, -Cs- C14 ' bi cyclA/c cycloal kyl/ -C5-C8
monocyclic cycl oal kenyl R“ C8- C14 Wieyeli
cycl oal kenyl , (nltrogen containigg 3- N0 7- nenbered
nonocyclic het erocycle), 15 (nitfogen- cant ai ni ng 7-
to 10- nenbered bicyclic heterocyffe), -(3- to 7-
menbered nonocyclic heterogggle), -(7- to 10-nmenbered
bi cyclic heterocycle), -aryl, -Nz1z2, -(Cl- C5
andeplieymaseayicalbaeeptalde jloHheteet, 0) O ( CL- C5 al kyl ),
Wher O) O aryl or -C(NH)NH2, each of which other than
CéO)Qﬂ or C(NH) NH2, is unsubstituted or
subst | t URER?, WP IF, RﬁeR R® amt R’ af cad libpddently (1O -Cs
al kyl hal 0 CH,
alkyl), -yC1)C10 alkyl, C2-C10 alkenyl —aryl E%O)OISN C(Og:é(é: 8 alkyl), -OC(O)(C;-
Cs alkyl), -NO,, -NHC(O)(CHa)p-NH,, -NHSO,NH(CH2),-NHz, -C(O)NH(CHa),-NHa, —
SO,NH(CH,),-NH,, -halo, -OH, -NHj, or —A-B;

R’is O, S or NH;

A is —=SO»-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(O)-, -
C(0)O-, -CONH-, -CON(C;-Cs alkyl)-, -NH-, -(CH2),-, -S- or —=C(S)-;

B is -C1-Cyp alkyl, -C»-Cj alkenyl, -C,-Cyo alkynyl, -C3-Cg monocyclic
cycloalkyl, -Cg-Ci4 bicyclic cycloalkyl, -Cs-Cs monocyclic cycloalkenyl, -Cs-Ci4 bicyclic
cycloalkenyl, -(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), -aryl, -NZ1Zy, -(Cs-
C;s alkylene)-NZ;Z,, -C(O)OH, -C(0)0-(C;-Cs alkyl), -C(O)O-aryl or -C(NH)NH,, each
of which other than -NZ;Z,, C(O)OH, or -C(NH)NHS,, is unsubstituted or substituted
with one or more of ~C(O)NHy, -O-(C;-Cs alkyl), -halo, -OH, -NO,, -NH,, -CN, -C;-Cyo
alkyl, -aryl, -C(O)OH, or -C(O)O-(C;-Cs alkyl);

Z;1 and Z, are independently -H or -C;-Cyp alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z, are
independently -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -OH or -NH,; or N, Z3 and Z, are taken together to form a —(nitrogen-

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



10

15

20

20 al kyl, -aryl, -C(OOH, or -C(OO(C1-C5 alkyl); Z1

and Z2 are independently -H or -Cl-Clo al kyl, which is
wonsessea7but ed or  substituted with one or nor eCOMUS2005/006242

-hal o, -OH or N(ZB)(Z4) where Z3 and Z4 are

i ndependently -H or -Cl1-C5 al kyl, which is
10;pharmbsed bigyels hsteroensio) e A 2smiskon togother tooform a —
r are ken et her
(mtrBE%rPcontgﬂﬂ_ng I3. tir)\?zné% Conﬁo%ﬁﬁée focygle 451!

coxrtmmmgytlto dOhﬁérﬁb@@dlbic?&hdliet@oq(d[&)t r ogen- cont aining 7-
- V‘%12005/ 082079 PCT/ US2005/ 00624212 10- msnpzer ed
b| cycl i ¢ Fheterbefeeplkybr(GH)zaryhn (@R ar@(@é@gn -C(0)O-(Cy-Cs

PRt O o L0 ST ATTAOMD e oyt

(3-dofit membngpdﬁnonqmyiﬂﬁb mm‘eym) t(cm);,L(Bc tdmnmxeysﬂ dyclic
hetereeﬁleim@"%(é & i Bmporad i S eteroxsal, Clish-CONH-(CHy),-

corﬁﬁ&;“& C(‘CE(ZQ}@NH-(@I@, @(ﬁ&n@e Tk plleylz, CQ)H(CH-CO)O-
(Cihes elkmbyﬁ@)lﬁ (qmpmp tf E-membaredmmecmcme@adycte) -

CORE e N O DR e b PrhyB:

-(CH2)n %H%dc@r@ﬂdé o@@“h@ln elﬁie!ﬁﬂ_{/ )%Oﬁcl-c alkyl), (§3sz
- Cf O) - -C(OO0 (C1-Cs kyl)
phenyl, tﬁﬂ n&eybered m@twwdcqfhﬁt@pcyclqm oG((@LIbI(pFéfthozlo-

Ig)—jg;—c] CH2) nN(R12) 2, - CONHN(Z1) (Z2), or
mem%ag)i B%%Stgcgyéi ce of R12 is independently -H,
-(Cl1-C5 azidhm i,ls indefpEi®hRy ap Iimegemang(lﬁ-‘é@bﬁz (ﬁrm 0 7
menber ed yclic heterocycle), or - %
10- nmenbE E.l%%ﬁepmenﬁaaé alﬁegfar@)gm&&@m@] 9% and
i ndepend I to, 1 15 each
pis indg%gln egﬁég%ﬁglﬁ%tag%ggé#gﬁgﬁl%}%m& Ofbto 5; and
each g is independently an integer ranging fromO to
10. The esent mvePté/%‘rsl al so _enconpasses, conpounds

aving t hBS PEFRIIGYCRppR 4150 Seeompayes sOmMREUR|shagingive Formula
AVE-N- N% RI11

Ry OR13
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RLR6E RO R7 RB (1V) -8 WO 2005/082079
PCT/ US2005/ 006242 and pharnaceutical ly acceptabl e
weabdspstdter eof , wherein: Rl, R2, R3, R4, R6, RPCTRS2@8M06242
RO are independently -H, -halo, -OH -NH2, - CN, -NQO2,
or -A-B; 5 Ais -SO2-, -S2NH, -NHSO2-, -NHCO ,
and ploopgeuticalty accemable saltgept,, - C(0) O, - CONH-,
whe eln(ClCBaIkyI) -NH, -(CH2)P, -S or -C(S)-; B
P C1. C10 al kyl, -C2-Cl0 al kenyl, -C2-Cl0 al kynyl ,
- C3-C8 ARy @Pj RY, ROV, RALKYRS areGRdepAdeditgVHl, ittalo, -OH, -NH, -
cycl oal kyl, - C5- C8 nmonocyclic cycl oal kenyl, -C8- Cl4
CI\brN@eaqucA"]%ycl oaI kenyl, -(ni trogen containing 3- to 7-

nber ed 4
?ﬁl tfggen”ggg é(S I\h% AAYE ! &rCOL0 NHCONI, -0-,-CO-,

&2 menber & I CyC

-0/ @@NDQ)CONBr (E@N?Cl @?Hﬂkﬂ)edNHmm@Hy);’r - S— or -C(S)-;
het er ocycl e) (7-. to 10-rmenbered

het er ocy 8118y CrrCargliyl, -qu@m enY]C1C2'I Cyai# befra)Csponpsyclic

cyc'l%l@_]‘ﬂghzcg(b@ﬂlé Ggra% i ot%ge rrnof%c?c@c E&é{baﬂaéncy(l -)céHcM bicyclic

cya:loalkMH}(rﬁl:rﬁgen-eoanmgﬁ id THeembered mmltocycutcemterwyph) -
mor e

(mtrRE@ conﬁ}l@mg o]d@ % én@gpdltgcéﬁﬁ )lpracéroca/ﬁj/::) -(3- (t:? %5 aglmbgFed

mon%y@h@h@fé%c%le?' k¥ltd 104derAtFe EBicHEIR n&&e@@me@&ﬁy-r«fﬂzz, «(Cy-
-C1-C10 al ky whi ch i s unsubstituted
Cs melﬂnc) -DNled:, \Aﬂ((h)Qﬂi,eCéQ)%eecsﬁuf—YHa’r(H,O)OGJIYb@f -C(NH)NH,, each

B N

withl dn@ 08 Aeré bf OGNS, -ohal @Sa}kgl') dalo, NBE, -NO, NNH53-GN0-C;-Cio
Z4 are taken together to forma - (nltrogen 20

alkybnetal, NP, agCrOMwbetsal kM)nocycl i c heterocycle) or
a -(ni tr %.;fd %grgfeﬁlh@%g alyzgl or1e '@E‘Qﬁt'&?%}ﬁ’é ‘f:lln!;lﬁ)smuted or

het erocycl e are 't aken toget
subistitutechwith One br n@emefcmaloa@iﬁ g -1SEZs)(@4)] wherdddy mdl Z4 are

R T e .
of fﬂa.'ﬁy Lo &R, OIQN 75 51@'2) Hetkkn tdée@iér?}:o gdn% a( l(ﬁﬁFog%ﬁ-

mbered nmonocyclic heterocycle),
com@mrr@q?bep @dmbmbymkilmorweycéxcdmocebcle) or @eﬁm}rﬁgmq@n@s 7-to

10%'&%%‘54 b1§:ych<) heterocyczile)}/of N, iFH%)ZQ a(r-:ecg\lkbn to%gﬂer o%l)n a-—

(nitrogen-containing-3- to 7-membered monocyclic heterocycle) or a —(nitrogen-
containing 7- to 10-membered bicyclic heterocycle);

R is —H, -C4-Cs alkyl, -(CH,),-CN, -(CHa)p-aryl, -(CHz),-(3- to 7-
membered monocyclic heterocycle), -(CHa,), —(7- to 10-membered bicyclic heterocycle), -
(CH3),-COO-(C;-Cs alkyl), -(CH,),-COO-aryl, -(CHa),-COOH, -CONH~(CH>),-COOH, -
CONH-(CH,),-COO-(C;-Cs alkyl), -CONH-(CHy)p-aryl, -CONHNH~(C;-Cs alkyl), -
CONHNH-aryl, -(CH3),-CONH,, -(CH;),-CONH-(C;-Cs alkyl), -(CH»),-CONH-aryl, -
(CH,),-CONH-(CHy)g-aryl, -(CHy),-CONH-(CHy)¢-(3- to 7- membered monocyclic
heterocycle), -(CHa),-CONH-(CHz)4-(7- to 10- membered monocyclic heterocycle), -
(CH,),-CONH-(CH,),-CONH, -(CHa),-CONH-(CH2)-CONH-(C4-Cs alkyl), -(CHy)y-
CONH-(CH,)q-CON(C;-Cs alkyl)s, -C(O)(CH2)y~(Cy-Cs alkyl), -C(O)}(CHz)yaryl, -
C(0)(CH,),-COOH, -C(0)(CH,),-CO0-(C;-Cs alkyl), -C(O)(CH;),-COO-(3- to 7-
membered monocyclic heterocycle), -C(O)(CH,),~COO-(7- to 10-membered bicyclic

-9-



CONH (CH2) -COO- (C1-C5 al kyl), -CONH(CH2)n aryl,
-CONHNH- (C1-C5 al kyl), - CONHNH-aryl, -(CH2) - CONH2,

WO QuHAR207CONH- ( C1- C5 al kyl ), -(CH2) - CONH aryl PCT/US2005/006242
(CH2) nCONH- (CH2) garyl, -(CH2)n CONH-(CH2)q (3- to 7-
menber ed nonocyclic 30 heterocycle),

hetefoCiHay ) SOPHCEER phéyl, 1HOIEH s ¢ Ednamieoed/ wiohecyclic

reb RS S oo s Fil M Gpessigy OO

p ‘gﬂij | (@f@%o z:glpge/fnbé(ﬂ?ﬁ%mnogc@c(l@t(%%cgcfe@lt? (CHZ)n (7- to

1O~I®i’mse(r®1blcﬁclal Heyergcycledy O OONI Ha lophergh)2, tG(AIN( er ed

5 ondRRE G B R et yOb R CONI Rt

ph&(&f)&%@t@ Q@%ﬂ&nbé}@& ch?@ﬂ&h&érocy&é)@d(@j@k(GHz@P@q Yo 7-

- to 7-menbered nonocycl i
meﬁ&e@dd@9mcé§110 hm@w@r—)z)ﬂ(wﬂ((%lz)hd ﬁ@m@ab%ﬂbpleml@
OQCH2)ri henyl OQCH2)n (3-
hettegocgglgﬁe%bgp 1aH—I%:(anJC(XycI i 2: het gr oczcl e) C( - )C(qO) q)CH2§ ri
(7- to RO!pemeredHicatefl), fbr Red, Nlpﬂ)r)&ﬂhemtrogen atom to which
-C(O N((CH2)n phenyl )2, -C(O N((. F%
10 thegmg,tpa)c ?qug) f@gn a merogq?eq;ﬂ;)éq:l@ag Hyé plpqgered monocyclic

het%? ﬁelr%g%? —zrgtroé;éaqlgdgﬁ m'(t% % “‘{%ﬂiﬂe}éd(%li‘& h%ter& cle)

to 7- el me@l-@mdkybLC@)P@t—étm}yyil vé)(@) aryl, -C(O) (3 to 7-

mqqg g%doté&&ch)ylrzc hq;%r g‘clfl)f\lpﬁ—gbpaom e eac% Cng,hlih ]éi.ln&bstltuted or

su@tﬂﬁﬁé& witBlonEbPmoR ihafNdCtBVOHidr LOHEodss9M t 0 whi ch 10
they are attached join to forma - (ni trogen-cont ai ni ng

15 3- to 7- easinbisrindependentlycin ivtegéraregiog fiormed to H0; a
-(nitrogen- contaln n
het er ocyc?fic& F&%epeggen&yaélgl%g?r 13@%%6@@{%%11 g
al kyl', - €&éD q ariMllepenféridy dn3nteper rﬁnglﬁglﬁﬂ@ﬁ{etb pnocyclic
heterocycle) or -glycoside, each of which is
unsubstituted or substituted wth one or nore -hal o,
-C(O OH, 9L 2 L Scdnisif
nt oger. AAEgTAEnRGREn B RGp s ScnlRRRATAATE e bomula
20 (Van integer ranging fromO to 5; and each q is
i ndependently an int eggr ranging fromO to 10. The
present invention al soj®enconpasSses conpounds havi ng
the Formula 20 (V): Rt ORLI3 |[RB N R2 2 C=CH R10

V)
and pharmaceutically acceptable salts thereof,

wherein:

-10-
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RO R RO R7 Ra (V) and pharmaceutically acceptable
salts thereof, wherein: -10 WO 2005/082079
wWOCHIsW8A005/ 006242 R1, R2, R3, R4, R6, R7, R3ramasE®Ds/006242
are independently -H -halo, -0OH -NH2, - CN, -NOQ2, or
-A-B; A |s,1 - SO2- -8602NH- - NHSQ2- -NHCO - NHCONH-
-0-, -COR R“cm B R° RERS)aed R? -a@dldldlependéiﬁﬂj( E1,-18o, -OH, -NH,, -
I (C}Q)P -S- or -C(S)-; 5Bis -Cl-C10
g W“& €10 al kenyl , -C2-C10 al kynyl, -C3-C8

rmnocycl i &is 56!, 09OKVH-, -NESG;LANE G‘dﬁ'-NHC‘E)NHDQbkybO
nmonocyclic cycl oal kenyl’, -C8-C14 bicycl’ic
‘OG%P "oty -CONH1,+ @@Kﬁa&r@i@m NGT-3-(CH)p7-Srenti&Sed

I het cont a n| - )
10" renberol B GORRE: ek GrootL P e et 7 s pencyetic
cyctoalkgly eC- 6314hﬁt}&ﬂ16 @?’ﬂbﬁkyl (gsng %ribn%@ydm@ EPE6Aem1CXGLEG bicyclic

Q ycl e -ary
cy ngﬁx@a,e-)(mmg@zcom@p@@to qng}a@e](e@p@cmhqhe}erocycle) -

er t ha
(mtrﬁé@ L Eorkin cr)l)gg_lto %d@gty‘ﬁmsh%geﬁ Sge : ?§u— 8- gem Hbered
mos:ubmhctlmtee«zbycw)tm -anéOanemidred bfcyclﬁ?a(l(é)tei‘ilbeycle)Qa(r%I;L N, Z,, -(Cs-

Cs ag}}%n)) Né(% 831(0&{ é@%‘?}(&ﬁ@&m KO-yl grnﬂi@il)b% each
of WRIBRIAG AL Wz, 7, OCgo)@H %chﬁghﬂm’ﬂ hﬁﬁlbkétuted or subsftltuted

unsubstituted or substitute one or
withipgie®F mapHoHCANNER) (AT - OMaﬂcryb) Z&lcaHGHZAlN@@,eNHz, -CN, -C4-Cro

alk‘ﬁd suf‘ﬁ‘id%% §<§)o%f¢{—§5312<y th \gﬂiecgri?mre of

- haI 0, - @lafd 7, Medhdependdntif:3HaRAC %@@éﬂﬁ};ﬁ @th?dh ik gﬁﬁfb@ﬁ{uted or

Q forma -(nitrogen- contalnlnﬁgZ nber ed
3

Su%%%i/wh En¢ @k @p&«gfch@p & gr -N#s)Zog whemczmdrmmge 7-
lndE]?%ndt@gt&fmle r@?%‘ bélﬁ%/lc Mh?chrlg h&gu%géftu e%)dr s%stltuteg 1t% one or more

en toge
of (halot, r@Hem-NHias @i M) Zygind-Z,tade Fke® t‘dgem%ﬂtdmnﬁ%ﬂ(hi’tﬁ) gen-

het er ycéd% é (nitr g@ contalnln? - to
confyigmmbeP ddBressed FETHGHDR {pEaceyie) pa@-(nitrogan-cogtaiiggg 7- to
10@&&% f
gfegj Kl%%: 21}6/:%“? cfﬁg@ezl\g @Ca%ﬂh 7o aﬁe% {o gét er to; 110%17m a-—
(nltxwmmmtqmmgﬁr tw?:lmemmeidanonwbhc) heterocycle) or a —(mtrogen-

containing 7- to 10-membered bicyclic heterocycle);

R'is —H, -C;-Cs alkyl, -(CH,),-CN, ~(CHy)y-aryl, ~(CHy)p-(3- to 7-
membered monocyclic heterocycle), -(CHy), -(7- to 10-membered bicyclic heterocycle), -
(CH2)n-COO-(C1-Cs alkyl), -(CH,)q-COO-aryl, -(CHz),-COOH, -CONH-(CH,),-COOH, -
CONH-(CH»),-COO-(C;-Cs alkyl), -CONH-(CHy),-aryl, -CONHNH-~(C;-Cs alkyl), -
CONHNH-aryl, -(CHy),-CONH,, -(CH,),-CONH-(C;-Cs alkyl), -(CH2),-CONH-aryl, -
(CH»),-CONH-(CHy)q-aryl, -(CH;),~CONH-(CHa)q~(3- to 7- membered monocyclic
heterocycle), -(CH,),-CONH-(CHy) ~(7- to 10-membered bicyclic heterocycle), -(CHy),-
CONH-(CHz)-CONH, ~(CH,),-CONH-(CHy)q-CONH-(C;-Cs alkyl), ~(CH,),-CONH-
(CH,)q-CON(C;-Cs alkyl)s, -C(O)(CHz)y-C;-Cs alkyl, -C(O)(CHy)y-aryl, -C(O)(CHy)y-
COOH, -C(O)(CHy),-COO-(C1-Cs alkyl), -C(O)(CHy),-COO-(3- to 7- membered
monocyclic heterocycle), -C(O)(CHj),-COO -(7- to 10-membered bicyclic heterocycle), -
C(O)(CHz)y-phenyl, -C(O)(CH,)o-(3- to 7- membered monocyclic heterocycle), -
C(O)(CHy);, -(7- to 10-membered bicyclic heterocycle), -C(O)O(CHy),-phenyl, -

-11 -
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(CH2) n000- (C1-C5 al kyl), -(CH2) -COOaryl, -(CH2)

-COOH, -CONH- (CH2)"-COOH, - 25 CONH (CH2) -COO (C1-C5
wal2b0sl082079 CONH- ( CH2) naryl , - CONHNH- ( Cl1- C5 al kyPET/US2005/006242

CONHNH-aryl, -(CH2) -CONH2, -(CH2)"-CONH (C1-C5

ol ')8@*@) é}\ﬂﬂr ¢ @QCI%E(J%? &ggowclléhmggea\lhg@&%é%;y I(7OI to 10-
b L DS sy O ey PO N ey ©

phe(lﬁb@@Hz)@GNkb Veraﬂlﬂc@@Hidn() i@&leﬁalr&ﬁjc)e& %g'}ﬁ% f@“"‘ 30
| k O (CH2 1
Phg%%f‘?%@§ t8r19rm3mh%yf picyel %het@wem @(Q)NCﬂ%Iz)n -3- 10 7-

o LB by 8 050 e SLES

heteeayelehs vecS@iINIGl i ¢ het er ocycl e) - (O (CHR)
- phenyl, -&(0O ). - (3- nmber ed nonocyclic
het er ocycﬁ‘gs, ‘él%éké’g—@ 0)- C( @-10 byl 6= (D rewl e@(O) (3-to 7-

mePEY,

JUSHA BnbcBL AT SEEAE %%}?‘&%ﬁ%‘:ﬁ jsginsgoshiBted or
subssitied wthmmn@a:ymra: dlalcet—@(@)QH,I(ﬁ)-OH o CH2)n - (7- to

10- nenber c h terocycle) ( )n

phenyl ) 2, ekb? ’R%?Péﬁéﬁ yﬁ]ﬁ‘éﬁ?ﬁ???@@%@’?ﬁo&‘bl@-

menber ed eAENH &gl )

phenyl)((CH2§ _7_;5%:{:10 1?&%&% Ign%&% OF“)% dh

het er ocy&pehyq is IQQQDFM%I@Mﬁnn@genmnging Frome6iet@d

nmonocyclic heterocycle)2, -C(ON(CH2)n 7- to

10- menbered bicyclic heterocycle)2, or -SO2NH2; R13

i's - Cl- CiThepkdsght, invdafioh TtheFleActhashes coflfel:

AO-(3- to 7- menbered m)nocycllliﬁcé heterocl;%s{%%vmgtpel:ormula
(VDgI ycosi de, each of which is unsubstituted or

substituted with ongsor mopgshalo, -C(OQOH or -OH

groups; 10 each n i¢ indepgndently an integer ranging

fromO to 10, [ dependently an integer

rangi ng frorﬁ ; h g is independently an

i nt eger ranging m o 10.>Nhe present invention

further enconpads aving the Formula 15

(M): R4 OR13

RS

RY
(VD
and pharmaceutically acceptable salts thereof,
wherein:

Rl, R2, R3, R4, R6, R7, R®and R’ are each independently —H, -O-(C;-Cs
alkyl), ~Ci-Cyp alkyl, -C,-Cy alkenyl, -aryl, -C(O)OH, -C(0)O(C;-Cs alkyl), -OC(O)(C;-
Cs alkyl), -NO,, -NHC(O)(CH,)n-NH,, -NHSO,NH(CH,),-NH,, -C(O)NH(CH,),-NH,, —
SO,NH(CH,),-NH,, -halo, -OH, -NH,, or —~A-B;

A i8 =SOy-, -SO,NH-, -NHCO-, -NHCONH-, -O-, -CO-, -0C(0)-, -
C(0)O-, -CONH-, -CON(C;-Cs alkyl)-, -NH-, ~(CHy)p-, -S- or —C(S)-;

-12-
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R11 RB R9 (VI) and pharmaceutically acceptable salts
thereof, wherein: 20 R, R2, R3, R4, R6, R7, R8 and
weo@vros2ach i ndependently -H, -O (Cl-C5 al kyPL1/US2005/006242
-d-do aIkyI -C2-Cd o al kenyl, -aryl, -C(O OH,
-C(OQcC1-G5 aIkyI) -OC(O (C1- C5a|ky|) - NQ2,
- NHC( O (@-E)—ﬁfi-ﬂlrﬁzaﬂileHS‘ﬁQNH@@HX RCINEZ, alkynyl -C3-Cg monocyclic

cycl%@& gﬁcg%,?bgcycgégyclog@lg&iodz uhes 1 h%&]&@&@yl C@—'%_E bicyclic

cyeallé‘ilk?l;y‘l %ﬁlﬁbg@ﬂ-foﬁénﬁ@@) Qf 7S m(g)i?bl{ﬂgﬁ(l éﬁ&%’f«%;c Irgv%rocycle) -

(niroedy-owseinmerc msyeo@lamzshc aetesocycib),cw tal7k wlembered

B 1 F P Y B e .
Cs ﬂﬂ“ymﬂﬁ E'Z@Z% )‘Ct@mfiﬁ,regﬂ))nO égﬁtcgiﬁclylr?l QY(@)OCar 1or -C(N(}elr)l(\elldlz, each
of R e@w&%%@@ﬁ)ﬂ o AT H s Bowbsinicdgr Fubseipied

SR BRI BRERCOUS) i (S, LoT NIETRSCE, c,

alklyl, esryl, |~6(G)|)é11é,rarc¢(1D)1) (Cr-a% yllkyl) NZ1z2, -(d - C5

Cl- | k
oLy O oy B 25 e PR s G b ConfIBH BRRRBUS pppstituted or

substibidedwitosd 6FinofY of -FANHANEy 2 3}{%%) %&Etzjgt%q (%fre

substituted with one or nore o
1ndgpqp§i|e1}tly =Hhat «C1-Corkyl, mah is Mribstit@dd or@hbmtw:ed afitkyone or more

of 37l I QHpciiten v 24472 ek B teapiegt o e (rdien

rddiBIRS3-itd JtiBelnbE dﬁid)hﬁé lid he@robyk1d) 618 -Bfitrd@hEeomt 7ot
Co-halg ~CH or -|\r|?23)(z ). \Aheﬁdewyzs)and ‘Eﬁ @h aining 7- to

10-mcapbsissddinyalip hetaregyclegor 0% Zalarg (2, ayshiaksen ﬁOgether to form a —

it S O BT S 0D Bl LR et

cortta:inifngﬁntcal@-@rmrﬁhe@@ﬁmleydhom‘ewrcmyag) 3- to 7-nmenbered
nonocycl gl he er

cl t cont ai n
to 15 10 @% ?@fﬁéré%c{}o 52 (0}¢R§1-%49&0-(C1-
i :—Sig%%ﬁ%m?ﬁffl T IO, A CHr G0, (Cf e CON
(Chitgg-6- @‘E?Cmmbcredanm(mmlmd@mecwdﬁ)l ACHi, g3 7t0 T-membered bicyclic

hereBedFTES Bt K e R bepials) -y SPECH
CONBL-at ke MkybCf@NH%) LCONED Q1§ TN (L), (RO, ),-C(0)0-
(Cl%s glkyl) —CSDNH—(CHz)p (3- to 7- membered monocyclic heterocycle), -
C(O)N(R'"),, -C(O)NHNHR', -CONH(CH,).N(R?),, -CONHN(Z;)(Z5), or —A-B:

R" is -Cy-Cy alkyl, -C(0)-Cy-Cyo alkyl, -C(O)-aryl, -C(0)-(3- to 7-
membered monocyclic heterocycle), or —glycoside, each of which is unsubstituted or
substituted with one or more -halo, -C(O)OH, or -OH groups;

each occurrence of R'*is independently -H, -(C;-Cs alkyl), -(CHy),-
phenyl, -(CHy),-(3~ to 7- membered monocyclic heterocycle), or -(CHy)p-7- to 10-
membered bicyclic heterocycle;

each n is independently an integer ranging from 1 to 10;

each p is independently an integer ranging from 0 to 5; and

each g is independently an integer ranging from O to 10.

-13 -
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20

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

-(CH2) p-(3- to 7-nenbered bicyclic heterocycle),
woQ@HARR7¢7- to 10- menbered bicyclic heterocyclke)Xjus2005/006242

-(CH2) n CONH- (CH2) g- CONH- (C1-C5 al kyI)

- (CH2) NnCONH- (CH2) g CON(CO -C5 al kyl ) 2

-C(O) - (auzpn@@m)@f‘f@mahl(ﬁyl(m) 5NV OHYD 2 to

phanétl%.el %%Egp%% ég@o?t( "J%%éj%lé&x)c léﬁ%ﬁi)f%?%t?)f)z) is useful for

trea‘t%% Br pre%@ntﬁﬂg%n‘ 1§ﬂaﬁ:&na§;r9 didelddl a repelfGliofinitd0 aﬁliskhémlc
-(3- to 7- menbered nnnoﬁycllc

coridétoar m@gx]cﬂaél)re @uab@tgs ychalietie | compki¢ation. arasenlar disease,
reo;li'?g?eu b%t_rf' Lt ed%g'{t gfu(gﬁto'r%aﬁitﬁa%%@%%?tgcgrg %élﬁig JE&ledmcﬂ@é Qr cancer
(ea&lﬂﬂfﬁ ﬁ]dgﬁﬁdlﬁon ?'m af Gdinfad al kyl), -(CH2)p phenyl,
-(CH2) p-(3- to 7- nenbered nonocyclic heterocycl 2@‘ %
- (CHR) p- he ingentinn g relsriselp SEMPPE(NS CIREIsEIGAN ANt of 2
Tetfa%gl&lanéc%alh %ﬁ@g bl ¥ e ?twé 165 9eht Jrgﬁl@eﬁga Uoﬁmtﬂ)nt fhda
yoeach p1sin e

epen I nteger ranging from O
phjsﬁﬂ&gmﬂljdaccﬁﬂﬂﬂe Qarkigr bmpﬂm dEind d:qmpmslthms acpeusefud figr tragiting or
from O to 10. -13 WD 2005/082079 PCT/ US2005/ 006242 A
pre&%m% néitigagnamagipaly (1), (111), (1Vv), (V), or
(M) _or 1t BRERIERERNRECRIS B SRR Arsing of BRiveAfnd #
" Tet racyc I ¢ Lactam Derivative") i1s useful
Conaheam Jicompaisingradwénisterigg smar arfiinahimencod ;hemoi @agtelouat of a

erf sion a em c cond

Teitabii bacrgn Hseatve wilisahErre € s il me Ry o

di sease, The ?&@em GBVRAL bR Fhaly The Whilers @6 idrd mltymewr@m to the

transpl antati on, Parkinson's disease, or cancer geach
foll@ewm@dfaalle@aimrmtmn a)nduﬂusatiauawwplesrwéan@ Hitengled 4o sxemplify

tes. Lo i O ri sing an amount of a

noﬁ'gflﬁé ?of@?\i@?%ﬂhﬁe@?%ng%ﬁee that is effective to

treat or prevent a Condition, and a physiologically

acceptable carrjer iC. C ns are

useful for t?‘emﬂﬁ%ok Y ‘QvNe‘.rl‘.*.Zm%ﬁﬁl?u on in

an animal. The invention further relates to nethods

f or tread.i NEETRA@VEnIE RACTa VEDEKIYATTVWESOFE F ng

adm nistering to an animal in need thereof an anount

of a Tesaoysl dboveaht presefinvweation endonsasses Tefrhexlic Lactam

to treat_or prevent the Condition. The present
Derlﬁ%‘i%pf)ﬁomglagé understood nore fully by reference to

the 15 follow ng detmiled dascription and

illustrative exanples, whichjiare intended to exerrpl ify

non-limti ng§mod|

DESCRI PTI ON
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4.1 TETRACYCLI C LACTAM DERI VATI VES OF FORMULA (1) As

stated above, the present in
woetrsasyobi ¢ Lactam 20 Deriv
R5 RSB NH/Ro R2 C=NN~ Rl
gOE}/O 2079 PCT/ US2005/ 00
wlmeR R R, RR8R’, RS, RRED°

vention enconpasses

atives of Fornmul aPCT)USEWS/006242
1 RLRERO R7f Ra -14

6242 where R1l, R2, R3,

artiR Blire dsfmed aboveefibr aloP&racyclic
Derivatives of Fornul a

cI | Lact am
Lawgnls?rlllva @: Rl, R2, R3 and R4 are

[ ndependent 'y H - N2, - NH2
al kyl). I n another enbodi msn

each - H. In pre empopdimentdith 8di Rt

In anotczgetaf?%l&ﬁboglt neR?.t B!S

,"ﬂ

- 5F -0OH or -O(C1-C

t R1, R2 R3 and R4 are

artd Rare RleparieRtly aHe M@ hNH,, -
R7 and R9 are each -H.
R3, R4, R6, R7, R8 and

RO are e&chnotltr enﬂd&dirﬁkrﬁ'ﬂ@tﬁé'R3%ﬂHQ{ﬂ'a§@éHchRﬁ E

oxygen. In still another

9 ptRlRZRSandR4

are eachhhm}éﬁj@ﬁimdmew&% RnandBr areehdildent R6, R7,

et oo 4 Bt e A R and KT e ki vone ro

R7, RS oin &thes emdoBimer & eR% R’sR* ®O2RHR? 2Bd RE%ird Sach -H.

-C1-G5 k N(Z1) (Z2
t oget he?h} %"Oggﬁ??ﬁfﬁ’(oﬁﬁ%éné fs

7- menber lo
enbodi meﬁ?I %@?&N%?%
enbodi nmeht yrR@nother SARNHNERR

and N, Z1 and Z2 are taken
OR¥ERa ni ng 3 to

R ST o

R Rt @t iis nAABthere Ais-—

NHC(O)- and B is —(C;~Cs alkylene)-NZ,Z,.
In a further embodiment R%, R7, R® or R is —A-B, where A is —SO,NH-: B
is —C;-Cs alkylene)-N(Z;)(Z,); and N, Z; and Z, are taken together to form a nitrogen-

containing 3- to 7-membered monocyclic he

terocycle.

In another embodiment R® is -NHC(O)CH,N(CHa),.
In a further embodiment R® is —~SO,N H(CHa)s-(morpholin-4-yl).

In one embodiment R'%is -H,

-C3-Cs alkyl, -(CHp)y-aryl, -COO~(C;-Cs

alkyl), -CONH,, -CONH-(CHy),-COOH, -(CHy),-CONH-(CHy),-(3- to 7- membered
monocyclic heterocycle), -(CH,),-CONH-(CHy)4~(7- to 10-membered bicyclic
heterocycle), -(CHy)y-CONH-(CH,)-CONH-(C;-Cs alkyl), -(CH2),-CONH-(CHy)q-
CON-(C1-Cs alkyl),, -C(0) ~(C1-Cs alkyl) or -C(0)(CHy),-COO-(C;-Cs alkyl).

In another embodiment R° is NH.

In yet another embodiment R’ is S.

In one embodiment, the Tetracyclic Lactam Derivatives of Formula (I) are

in isolated and purified form.

In another embodiment, the Tetracyclic Lactam Derivatives of Formula (I)

have the formula (Ta):

-15-



In one enbodinent R10 is -H -Cl1-C5 al kyl, -(CH2)

-aryl, -COO (C1-C5 20 al kyl), -CONH2,
woCwskstah2) " - 000H, - (CH2)n CONH (CH2) g- ( 3- t OPZT/US2005/006242

menbered nonocyclic heterocycle),

-(CH2) NnCONH- (CH2) g-(7- to _10-nmenbered bicyclic

het erocycl e), - (CH2) nCONHY(CH2) g CONH- ( C1- CS al kyl ),

- (CH2) , n- CONH- ( CH2) g- (C1-C5 alkyl)2, -C(O

-(C1-C5 al kyl) or_~&X( {2) -COO- (C1-C5 al kyl). In

anot her enbodi rpe NH>NnigS I n yet anot her

enbodi nent R5 i one enpodi nent, the Tetracyclic

Lact am Deri vat i Forrrula (1) are in isolated and

purified form S gr0di nent, the Tetracyclic

Lact am Deri vati vesyof For a (MN=ROnRhame the formul a

(la): -15 WD 2005/ 82079 HCT/ USZ005/ 006242 0O NH

C=N-NHR10 R1 R8 R(la) whg

Conpound RRRI0 1 -H -H M=2-/H -H -CH3 3 -H -H
-CH2CH3 4 -H -H -benzyl 5 -
- COCH2COOCH3 7 -H - H - CH2CH2C
- H - CONHCH3 Rs

(I2)

where R;, Rg and Ryg are as defined above for the Tetracyclic Lactam Derivatives of

Formula (I).

Ilustrative examples of the compounds of Formula (Ia) are as set forth below.

Compound | R’ R® RY

1 -H -H H

2 -H -H -CHz

3 -H -H -CH,CHj3

4 -H -H -benzyl

5 -H -H -COOCH3

6 -H -H -COCH,COOCHj

7 -H -H -CH,CH,CN

8 -H -H -COCH3

9 -H -H ) -CONHCH3

10 -H -H -CH,CH,-(tetrazol-5-yl)

11 -H -H -CONH(CH,),N(CHzs),

12 -H -H -CONH(CH2),-(morpholin-4-
y)

13 -H -H -CONH(CH3)s-(morpholin-4-
yD

-16 -




10 -H -H -CH2CH2- (tetrazol -5-yl) 11 -H -H

-CONH(CH2) 2N(CH3) 2 12 -H -H - CONH( CH2) 2- ( nor phol i n-4
wol2905/02379H - H - CONH( CH2) 3- ( nor phol i n-4- yl) - PETA¥2005/006242

2005/ 082079 PCT/ US2005/ 006242 14 -H -H

- CONH( CH2) 2CO0CH2CH3 15 -H -H - (CH2)2COH 16 -H

- Hi- COfH(GH2)[2C0NHCHS  3H - H - H - CON‘H (@NH(CHizhC@Q@I)IzCHs

19 [ [N nhal i A
-&XCI—E!)Z‘-I‘itjtrazol Peoy TS NHC(O)CQ%%}@CQ—?H
A -

TSCERA(CrZY ST mor pReT T n- 4=~ H YT JCORFI(CH,),CONHCH
@) (QH3)2 -COCH3™ 23 - H (CH)2 3

- BD2NH( CH2J 3-|( nor phol i n--8 -COCH3 y|) 2CONH-(piperidin-1-yl)

CHR2N(QH3) 2 - CONHCHR— 25— H

_ EBpNH( CHEJ 3-|( nor phol i n—#. - CONHCHB | y1 YCOBH-fqagrpholin-4-y)

LIS S A A T -CO(CHy)»-(tetrazol-5-y1
- SO2NH( 3-/(mor phol in-4- -CONH2 _y|) O(CH,)-(tetraz —yD)

~ BB O) CHEN( GHR) 2. NECIOICHEN (¥l ) H

= SOPNH( CH2) 3- i mor phol in-4 CONHCH3—-OCH3— 112 —H

- (CHZ)ZH(t erSQzlﬂﬂ(%Hg)B fm(’lé’ﬁah’bﬁar maceut i cal | }T a

acceptdbl e sal ts thereofy,, | n another|enbodi ment, the
Tetracyclic Lactam Deri vya} ives of Formula (1) 5 have

the formuiia (|l b) : -NHC(O)CH,N(CH3), -COCH;
23 ‘H | -SO,NH(CH,);-(morpholin-4- -COCHj
y)
24 -H -NHC(O)CH,N(CH3), -CONHCH;
25 -H | -SO,NH(CH,)s-(morpholin-4- -CONHCHj;
¥
26 -NH, -NHC(O)CH,N(CH3), -CONH,
27 -OH | -SO,NH(CH,)s~(morpholin-4- -CONH,
Y,
28 -F -NHC(O)CH,N(CH3), -CONHCHj3
29 - -SO,NH(CHy)s-(morpholin-4- -CONHCHj3
OCH3 yl)
112 -H -H ~(CHy),~(tetrazol-5-yl)

and pharmaceutically acceptable salts thereof.

In another embodiment, the Tetracyclic Lactam Derivatives of Formula (I)

5  have the formula (Ib):

-17 -
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-17 WD 2005/ 082079 PCT/ US2005/ 006242 0 NH R10 C=N-N

RL Rl1 / \ R8 (Ib) where Rio, RL1 and the nitrogen

wabkewosz7ehi ch they are attached join to formPar/us2005/006242

-(nitrogen-containing 3- to 7- nmenbered nonocyclic
heterocycle); 5 and wherein Rl, R8 are as defined
above for the Tetracyclic ffactam Derivatives of

Forrmula (I). Illustrative ¢xanples of the conpounds of
Formula (Ib) are a h below 10 Conmpound R R

NR R 105 -H -H - gy 106 -H -H

- (4- met hyl - pi perfpzi n- 1- phar maceutically

present invention eficonpasyes Tetgasycl c Lact am 15
Derivatives of Formula (I11)Y} {© 2005/ 082079
PCT/ US2005/ 006242 R4 R5 R3 C-CH R0 Rl R6 RO

Rs

(Ib)

where Ry, R11 and the nitrogen atom to which they are attached join to

form a —(nitrogen-containing 3- to 7- membered monocyclic heterocycle);

and wherein Ry, Rg are as defined above for the Tetracyclic Lactam

Derivatives of Formula ().

lustrative examples of the compounds of Formula (Ib) are as set forth

below.
Compound R R® -NR'R!
105 -H -H -(morpholin-4-yI)
106 -H -H ~-(4-methyl-piperazin-1-yl)

and pharmaceutically acceptable salts thereof.

4.2 TETRACYCLIC LACTAM DERIVATIVES OF FORMULA (IT)

As stated above, the present invention encompasses Tetracyclic Lactam

Derivatives of Formula (II):

-18 -
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R7 R8 (I1) where Rl, R2, R3, R4, R5, R6, R7, R8, RO
and R10 are defined above for the Tetracyclic Lactam
woeniswari7zves of Formula (I11). 5 In one enbodi meat/uR1905/006242
R2, R3 and R4 are independently -H, -F, -NO2, - NH2,
-OH, or -O(Cl-C5 alkyl). I'n another enbodiment RI1,
R2, R3 and R4 are eacl4-H [t anot her enbodi ment R2,
R3 and R4 are each -H.| 10 In |anot her enbodi nrent R6, R7
enbodi nent Rl, R2, R3,
Rwdr ogen. 1 n anot her
dnot her enbodi nent R,
15 NHC(O - and B is
er enbodi nent R6,
H&pd B is
group is
. af . I'n anot her
enbodi ment R8 is - NHC( O CH2NZHSI 20 In a further
enbodi mrent R8 i s - SO2NReEH2KE pRol i n-4-yl). In one
enbodi ment R10 is -H, CHBY) nar yl ,
-COO (C1-C5  al kyl), -CONH2, -(3- to 7-
menber ed nonocyclic heterocyfle), \ (CH2)" -(7- to 10-
menbered bicyclic heterocyge), -CONH (CH2) - COON,
-(CH2) n-CONH- (CH2) g-(3- to 7- nmenbeteed nonocycl i c
het erocycle), -(CH2)n CO\lH-(( )g (7- to 10- nenbered
bicyclic -19 WD _2005/.082079 PCT/ US2005/ 006242 )
whieret RY, ®8yR1, &', R, RERT, R\ RAkad Rit2yededimriabeye fos thy Kstrapyclic

) | OONH-( CH2)Y g \CON- (O - C5 al kyl )2, -C(Q
Lagt%%ﬁg%%"fagwwtf;ﬁ%mi%(cré)ri co%()clslzcs alc(kyl)). In

anot her enbodiment R5 is NET. |In yet another

enmbodiment R5 is S. 5 inzong enbpdi ment, the
conpounddn ere Eabedimgnt R]. R aReand R ag pndependently —H, -F, -NO», -

NEU O §9ARETE;s atky).
In another embodiment R', R?, R? and R* are each —H.
In another embodiment R?, R3 and R* are each —H.
In another embodiment R6, R” and R® are each —H.

In another embodiment R, RZ, R, R4, R6, R’, R® and R are each

R4, R6, R7, R$ a
enbodinent R5 is o
R7, R8 or RO is -

hydrogen.

In another embodiment R’ is oxygen.

In yet another embodiment R6, R7, R® or R’ is —~A-B, where A is —
NHC(O)- and B is —(C;-Cs alkylene)-NZ;Z,.

In a further embodiment R®, R7, R® or R” is —~A-B, where A is —-SO,NH-
and B is —C;-Cyy alkyl, wherein the -C;-Cyo alkyl group is substituted with a heterocyclic
amine.

In another embodiment R® is -NHC(O)CH,N(CHz)..

Tn a further embodiment R® is ~SO,NH(CH,)3~(morpholin-4-yl).

In one embodiment R'%is —H, -C;-Cs alkyl, -(CHy),-aryl, -COO-(C;-Cs
alkyl), -CONH,, -(CHy)s-(3- to 7- membered monocyclic heterocycle), -(CHy), -(7- to 10-
membered bicyclic heterocycle), -CONH-(CHz),-COOH, -(CHy),-CONH-(CHz)q-(3- to 7-
membered monocyclic heterocycle), -(CHz),-CONH-(CHy)g-(7- to 10- membered bicyclic

-19-
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In anot her enbodi nent, the Tetracyclic Lactam

Derivatives of Fornmula (11) have the formula (Ha): O
woOlb@Bo827R10 R1 10 R8 (lla) where RlL, R8 ang8CRIB2@5806242

defi ned above for the Tetracyclic Lactam Derivatives

of Formula (I1). 15 Illustrative exanples of the

hetemmypm)n-ﬂ@H@)t, CQRANH(CH, | CAONFR(@ -Gs alkgh), {6Hph-CO¥HH2)q-

CONFRE Bty (G Cirs S G OO e s

35 - H - Hy COHP000KK 0 20 NDL3005 082079
PCT/ US2005/ 006242 36 -H - H COCH3 37 -H -H

- CONH( CHE)y2Nur@Hitsyr 2mbegimeat RPtis SONH( CH2) 2- ( nor phol i n- 4
yl) 39 -H -H - CONH( CH2) 3- (m)rpholln 4- yl) 40 -H -H
- CONH( CH2) 2COOCH2CH3 41 -H -H - CONH(CH2) 2C0O0H 42 -H

- H - CONH, @G )ed{potitidne, théaompbmids oEBbith(lp l(n)satredm isolbtad ynd
44 -H -H - CO\lH-(m)rpholln -yl) 45 -H -

purifiedf@HR) 2- (t et razol - 5-yl)
In another embodiment, the Tetracyclic Lactam Derivatives of Formula

(II) have the formula (Ila):
0]

NH

C=CH-R1°

R8
(Ia)
where R!, R® and R are defined above for the Tetracyclic Lactam Derivatives of

Formula (II).

Tllustrative examples of the compounds of Formula (IIa) are as set forth

below.
Compound | R' R® R
30 -H -H -CHj3
31 -H -H -CH,CHj3
32 -H -H -benzyl
33 -H -H -COOCH;3
34 -H -H -COCH,COOCH:;3
35 -H -H -COCH,COOH

-20 -




46 -H - NHC(O) CH2N(CH3) 2 - COOCH2CH3 47 -H

- SO2NH( CH2) 3- (ror phol i n-4- -COOCH2CH3 yl) 48 -H
WORBMB(0RTH2N(CH3) 2 -COOH 49 -H PCT/US2005/006242

- SO2NH( CH2) 3- (nor phol i n-4- -COOH yl) 50 -H

- NHC(O) CH2N(CH3) 2 - CONHCH3 51 -H

-BOPNH( CHP) 3 (nmor phol i n-B- - CONHCH3 | vyl ) 52 --Ri&CH;
- l\ll—l{‘( o (‘I—IQNI (:!_ln?r) 2 CONE(CH2\ 2 (Iml B GI I A—4 vl ) "_Nq
~BH - SCenH Clfe) 3- (or pholli n-2- - CONY( G SRIEG RN o)
= F 1 NFg O CHZN(CHI) 2 _gCONF( CHZ) Z-[( A Zemdipholin-4-
%8- -5 HRI(CI—Q)S-(rmrpholin%- -CO\H(CI—Q)Z{\I}%QE%( i
OCH3 yl|) and |pharmaceutical |y acceptlabl e salts yl)
thereof—-21 MO 2005/-082079PCH-US2 -
T RACYCLEE. IACTAM DERI GBTI VES OF FOR &%&%%ﬁ&@?ﬁﬁwhdm“"
stated|above,| the present invention nconpasse
Tetracyclic llactam Derivatives of Hormula (1117). R4
RED R3[NHER6 | R2 RL N/ -H R7 R11 Rg| REONH(CH2),COOCH,CHs
41 -H -H -CONH(CH;),COOH
42 -H -H -CONH(CH,),CONHCHj3
43 -H -H -CONH-(piperidin-1-yl)
44 -H -H -CONH-(morpholin-4-yl)
45 -H -H -CO(CHy),-(tetrazol-5-yl)
46 -H -NHC(O)CH,N(CHs), -COOCH,CHj3
47 -H -SO,NH(CH3)3-(morpholin-4- -COOCH,CHj3;
yh
48 -H -NHC(O)CH,N(CHs), -COOH
49 -H -SO,NH(CH,);-(morpholin-4- -COOH
yD |
50 -H -NHC(O)CH,N(CHas)2 -CONHCH3
51 -H -SO,NH(CH,)3-(morpholin-4- -CONHCH3
yb
52 -NH, -NHC(O)CH,N(CHs), -CONH(CH,),-(morpholin-4-
yb)
53 -OH | -SO,NH(CH,)s;-(morpholin-4- -CONH(CH,),N(CHzs)2
Y]
54 -F -NHC(O)CH,N(CHs)2 -CONH(CH,),-(morpholin-4-
yD
55 - -SO,NH(CH,);-(morpholin-4- -CONH(CH,),N(CHz3)>
OCHj3; yl)

and pharmaceutically acceptable salts thereof.
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where R1, R2, R3, R4, R5, R7, R8, R9, and Rl1l are

defi ned above for the Tetracyclic Lactam Derivatives
wohoimsmtba (111). In one enbodi nent Rl, R2, RBCaS2084/006242

are independently -H -F, -NO, - 10 NH2, -OH, or

-0 (Ad-C alkyl). In another enbodinment R, R2, R3 and

R4 are dak LEIRACYCDIGBACEMN DERIV AITERSIOFBORMRZ.A (RE) and

R4 are each -H I n another enbodiment R6 and RO are

each - H Asstasbithee, thabadénremenRon efROmpPa8saaM@iRdydic € actam
D eacth -Hf 15 In ]ﬁ?i 1 anot her enbodi nent Rl, R2, RS,
cpyatryes of Fermuyla URg RO are each -H.  In one enbodi nent

R5 is O In another enbodenment, g5 is S. In yet

anot her enbodi nent, R5 i $ anot her enbodi mrent R7

is -Hand R8 is -A $ | -NHC(O)- 20 and B is

-(C1- G5 al kyl ene)H-' ‘ j anot her enbodi nent

R8is -Hand R7 is - efe A isNH NHC(O- and B is

-(C1-C5 al kyl ene)-Nz di

is -Hand R8 is -A-B is -Cl-C5
al kyl ene) - N( Z1) ( ken
together to forma nitrogen- 0 to
7- menber ed nonocyclic heferocycle. WO 2085/ 08&079

PCT/ US2005/ 006242 I n a Rurther dnbos s - H

and R7 is A-B, where Ais -S% H B i
al kyl ene)-N(Z1) (72); and N, and Z2 a
together to forma nitrogen- containing
7- menber ed nonocyclic heterocycle. |nganother

enbodi nrent R7 is -H and RSJIQ.?]- NHC( O) CH2N(CH3)2. 5 In
anot her enbodi nent R7 is - d R8is

wherSG NRE, RI2R3-K TR PO R Nani-R 'Y hoke- defiBePad¥eltBthe Tetracyclic Lactam
enbodinment R8 is -Hand R7 is

Detwtpyripiroysig phol i n-4- yl). In one enbodi ment R11
is -C(OR12, -C(OOR 12, -C(ONH (CH2)p-(3- to 10 7-
menber ed nonocyclic heterocycle), -C(O NR12) 2,
- C( O) NH( ToHitje, enti{daiiy2, R s RGEO) bt 4RE2independently —I, -F, -NO,, -

N Bl o5~ P3(Cits Ak enber od monocyel i ¢ het or ocyd) e).
- (CH2) P i arbofhel BroBBHRGLER" BCKELAPRIGLSLOE YAl € O

In yet another embodiment R?, R® and R* are each —H.

In another embodiment R® and R’ are each —H.

In another embodiment RS, R’, R® and R® are each -H.

In still another embodiment Rl, R2, R3, R4, R6, R7, R® and R® are each -H.

In one embodiment R’ is O.

In another embodiment, R is S.

In yet another embodiment, R is NH.

In another embodiment R’ is —H and R®is —A-B, where A is -NHC(O)-
and B is —(C;-Cs alkylene)-NZ;Z,,

In still another embodiment R® is —H and R is -A-B, where A is —
NHC(O)- and B is —(C;-Cs alkylene)-NZ,Z,. .

In yet another embodiment R’ is —H and R%is —-A-B, where A is -SO,NH-;
B is —C;-C;s alkylene)-N(Z1)(Z,); and N, Z; and Z, are taken together to form a nitrogen-

containing 3- to 7-membered monocyclic heterocycle.

-22.
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-A-B. In another enbodinent R11 is -C(O O (CL-C5

alkyl), or -(OQ O (Cl-Cs 15 alkyl)-NzZ1Z2, In a
wouodshvszo7enbodi mrent R1-R4 are each -H< R5 is Opcang2083/006242

is -COQO(Cl-C5 alkyl), or -C(OO (CL-C5

al kyl )-Nz1Z2. I n one enbodi nent, when R11 is -H and R5

is 0, thdn st ctsbdRbeRR 4 eH anoR’ ¢ LALB, aitResal iy —SELNH-; B

1s B a0 o8 SR g N Zasts ke st farm anitrogen-
cobtairifg Sdtofﬁﬁﬁlnbkﬁdmgéli&ﬁ&g%ﬁfe{?t’ the Tetracyclic
rmul a I

Lact am Deri vati ves of F i % have the fornul a
(1'11a): donmepthRiembddimeRR’ R5HR&d K ik FAHC()GHWNCHa),.

2 . R, R7, R8 and _
RIL aro. 8 WEFHHEROAUR08 K of FHUCHOLF aSPeNFCHayi Eptpholin-t-

yDDerivatives of Formula (I111). Illustrative exanples
of the caonmpounds of Forrrul%.(llla) are as set forth

bel ow. 5 leadpdsi¢nizodizgent R° i ~15end R’ (7988, N1 (GHL) SfiBorpHolin-4-
1)-H R7=R8= -H - CH2COOCH2CH3 58 -H R =R = -H - CH2COCH
Y 59 -H R7=R8= -H -CH2CONHCH3 60 -H R7=R = -H -benzyl
61 - H R73R9se eflbodiiopt R i620(0IRR, =BEHORY,--CRNHIEEL),-(3- to
63 -H R7=R8= -H - COOCH2CH3 12 12
7- membered monocyclic heterocycle), -C(O)N(R!?),, -C(O)NH(CH,),N(R™),, -
C(O)NHNHR", -C(O)NH-N (Z1)(Z2), -(C1-Cs alkyl), -(CHy),-phenyl, -(CHy),~(3- to 7-
membered monocyclic heterocycle), -(CHz),-7- to 10-membered bicyclic heterocycle, or
—-A-B.
In another embodiment R' is ~C(0)0~(C-Cs alkyl), or -C(0)O-(C;-Cs
alkyl)-Nlez,
In a further embodiment R*-R* are each -H,R’is 0, and R is
~C(0)O-(Cy-Cs alkyl), or -C(O)O-(C;-Cs alkyl)-NZ,Z,.
In one embodiment, when R is —H and R is O, then R-R* and R6-R® are
not simultaneously —H.
In one embodiment, the Tetracyclic Lactam Derivatives of Formula (III)

are in isolated and purified form.

In another embodiment, the Tetracyclic Lactam Derivatives of Formula
(III) have the formula (IIIa):

(II1a)

-23 .



64 -HR=R=-H-COCH3 65 -H R7/=R8= -H - CONHCH3 66

-H R7=R8= - H - CONHCH2CH3 67 -H R7=R8
WOCENHEEI) 2N( CH3) 2 68 -H k7=R'= - H
- CONH( CH2) 2- (nor phol in-4- yl) 69 -H

= -H

PCT/US2005/006242
R=R'= -H

- H 3-(morpholin-4yl) 70 -HR=R'= -H
whe DOGOCR2GslBle fifdd aHdvie foriie 'I“ctra@ﬁhﬂ:-llﬂbﬂﬁmﬂm-dtwes of
= -H -CONH(CH2) 2CONHCH3 73 -H R7=R = -H

F"mt'ffalg)z(tetrazol 5-yl) 74 -HR =R = -H

- CONH- ( puRRfrhtesxhr he)s of ?1@; cdfhp%uﬁHS‘of Ibﬂ)rmula (I1a) are as set forth

- CONH- ( nor phol i n- 4-

belowo( CH2) 2- (t et r azol - 5y|) 77 HR7 R8—-H-|sobutyl
78 -H R = -NHC(O) CH2N(CH3) 2 -COCH3 R8=-H 79 -H R =

- SO2NH( CH2) 3- (nor phol i n- -COCH3 4-yl) -24 WO
CoRfpféah@920RD RCT7 US2005/1Q0RE42 R= -H[B0 -H R = RN
= NHC{ OICH2N( CH3) 2 - RB =-H81 -HR =
?@Nﬂ(c@"s;(g\mphm Rn=R=G<H\IHCII—|3 4-y|) _R8=-H cHa
5 SooNHER) 3 ( mor phBI T = FRONHGHE. |4 y1 )- R COOGTLA
58 -H R'=R’=-H -CH,COOH
59 -H R'=R’=-H -CH,CONHCH;
60 -H R'=R’=-H ~benzyl
61 -H R'=R’=-H -COOCH;
62 -H R'=R’=-H -COO-t-butyl
63 -H R'=R’=-H -COOCH,CH;
64 -H R’=R’=-H -COCHj3
65 -H R'=R’=-H -CONHCH3
66 -H R’=R’=-H -CONHCH,CH;
67 H R'=R’=-H ~CONH(CH,),N(CH3),
68 -H R’=R°=-H -CONH(CH;),-(morpholin-4-
yD
69 -H R’=R°=-H -CONH(CH,)s-(morpholin-4-
NAY,
70 -H R’=R°=-H ~-CONH(CH,),COOCH,CHj;
71 -H R’=R’=-H ~CONH(CH,),COOH
72 -H R’=R%=-H -CONH(CH,),CONHCH;
73 -H R’=R’=-H -CO(CHy,),-(tetrazol-5-yl)
74 -H R’=R°=-H -CONH-(piperidin-1-yl)
75 -H R’=R%=-H -CONH-(morpholin-4-y1)
76 -H R’=R%=-H -CO(CHy,),~(tetrazol-5-yl)
77 -H R'=R’=-H -isobutyl
78 -H R’ = -NHC(O)CH,N(CH), -COCH3
79 -H [R'= -sozNIf(fo)g ~(morpholin- -COCHj3
-y
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84 -F R = -NHC(O) CH2N(CH3)2 -CONHCH3 R8 = -H 85 - R =

- SO2NH( CH2) 3- ( nmor phol i n-

w&2005/082479 COOCH3 R8 =- NHC( O) CH2N( CH3)
-COOCH3 R8 =

-CONHCH3 OCH3 R = -1 H 86 -H

2 87 -H RCEUSEI05/006242

- SO2NH( CH2) 3- (nmor pholin 4-yl) 88 -HR =
-H -CONHCH3 R8 =-NHC(O) CH?N(CH3)2 89 -HR = -H

-CONHCHZ  R8[= - SO2NH( BER)-BE (nor phol iln 4-yl) 90 - NH2
R3¢ - H|- CRNHCH3 R'R8-NHOHOCPLSHZINGGH3) (2 91 - O GNHECH
- CONHCHB  R8 |= - SO2NH( @F2)-8¢ (norpholijn 4-yl) 92 -F R
=gl '“U'“-’%'*' MR8 NGRGIE |93 - R ‘CONHCH
ool TR |- Wﬁ@ﬁfmm yl) 94
-H k/ RG:-H-CO\l(CHS) -H R7=R = |- H
- CONE- / ni perl 1 v \ O'R H R7—R" — H
"IN (iR i e PHCQFHN (¥l = | 1 -CONHCH,
- CONH- (mor phql i p- 1- VHR%HH R7=R'= |- H
- GENH- (|4-OH3-| R e rSQINH(CHA)-(me@pholin-R7=R8= - +HCONELEIR
100 -H|R7=R84% - H - S02- pkgteyiyl 101 -Hk/=R'= -H - SO8H
R®=-H
84 -F R'= -NHC(SO)CHzN(CHg)g -CONHCHj3
R®=-H
85 - | R”=-SO,NH(CH,)s~(morpholin- -CONHCH;
4-y1)
OCHj3; RS = .H
86 -H R'=-H -COOCH;3
R® =-NHC(O)CH,N(CHs),
87 -H R'=-H -COOCH;
R® = -SO,NH(CH,)s-(morpholin-
4-yl)
88 -H R'=-H -CONHCH3
R® =-NHC(0)CH,N(CHz),
89 -H R'=-H -CONHCH3
R® = -SO,NH(CH,);-(morpholin-
4-yl)
90 -NH, R'=-H ~-CONHCH3
R® =-NHC(O)CH,N(CHs),
91 -OH R'=-H -CONHCH;
R® = -SO,NH(CH,);~(morpholin-
4-yl)
92 -F R'=-H -CONHCH;
R® =-NHC(0O)CH,N(CHz),
93 - R'=-H -CONHCH3
8 _ _ _ s
OCH, R"= SOzNH(iI}-IIlz)h (morpholin
94 H R'=R°=-H -CON(CHjs),
95 -H R’=R°=-H -CONH-(piperidin-1-yl)
96 -H R'=R°=-H -CONH-(piperidin-1-yl)
97 -H R'=R°=-H ~CONH-(morpholin-1-yl)
98 -H R'=R°=-H -CONH-(4-CH;-piperazin-1-
yb
99 -H R'=R°=-H -SO,CH3
100 -H R'=R°=-H -SO,-phenyl
101 -H R’=R°=-H -SO:H

-25 -
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-25 WD 2005/ 082079 PCT/ US2005/ 006242 107 -1-1 k/=R8=

-H -C(O Q(CH2) 2CH3 108 -H kl=1le= -H - C(O OCH(CH3) 2
woQes/sk@RI=R = -H - C(O Q(CH2) 3CH3 110 -H R =R RCTHS2005/006242

-C(O OCH(CH3) (CH2CH3) 113 -HR = -H -C2CH2CH3 R8 =

-SO2NHN(CH3) 2 114 -H R = - SO2NHN( CH3) 2 - CO2CH2CH3 :

R®7-H | 1151 - M R = - H RFERE -H - S2NH( (H2) 3-Opb@HanClis

4-v| 16_-HIR7 = -Q('Dl\ll—l((‘J:!?_JQ nmrnhrlln H 4. v

TTHOoT

J08H 117 -HH R? =-H - R A8 ==H SopNHN( ¢H3) 2 ﬂ@)oﬁPﬁcmz

Tee2 NHNCCHB) 2 —H—R8 7 g pharmageut T CH CH
al? ept clbre'ﬁchﬂ ts therlé{o'fﬂ{a | Epanot her |enbodi @O(CH% >

cagpoundspf [Formul'a RIiR%®)-Hare thosq E(GHOCEI(CHRICH,CHs)
R7 and|R8 are -H_ |In XLET another enbddinment — the

cddpounds-Thf Forrrul a (R'Faf are thosd wher eCR2RECHy
and R8|are - H; Cl-d5 al kyl), or
-C(0) Of( Cl- Cr aI k ) %W% TETRACYCLI C LACTAM

DERI VATI VES OQF FW%N@N(QI3AS st at ed aboeC®,CHREH;
present| i nvention enconpasses Tetracyclic Lactam
Deri vat|i ves af For nul ali{? -26 WD 2005/ 082079

PG US20054 006242 R4 QRL3HR3 T
R® = -SO,NH(CHy)s-morpholin-
4-yl

116 -H | R’=-SO,NH(CH,);-morpholin- -H
4-yl
Ré=-H

117 -H R’ =-H -H
R® = -SO,NHN(CHs),

118 -H R’ = -SO,NHN(CHz), -H
Ré=-H

and pharmaceutically acceptable salts thereof.

In another embodiment, the compounds of Formula (IIla) are those
wherein Rl, R’ and R® are —H.

In yet another embodiment, the compounds of Formula (Illa) are those
wherein R, R” and R® are —H; and R!! is ~C(0)O(C;-Cs alkyl), or -C(0)O-(C1-Cs alkyl)-
NZ,Z,.

4.4 TETRACYCLIC LACTAM DERIVATIVES OF FORMULA (IV)

As stated above, the present invention encompasses Tetracyclic Lactam

Derivatives of Formula (IV)

- 26 -




N R2/Rlo C=--NN%RI1 RLR6 RO R7T R8 (lV)

where R1, R2, R3, R4, R6, R7, R8, RO, R10, R1' and R13
waneoststi7med above for the Tetracyclic LactanmPCT/US2005/006242

Derivatives of Formula (I1V). 5 In one enbodi nent RI,

R2, R3 and R4 are independently -H, -NO2, -NH2, - F,

-OH, or -O(C1-C5 al kyR. | n®8nhot her enbodi nent R1,

R2, R3 and R4 are each{-H. anot her enbodi nent R2,

R3 and R4 are ef8el_- auot her enbodi ment RG,

Wand RO are each - Nembodi ment R1, R2, RS,

R4, R6, R7, R$ and . In still another

enbodi rent Rl, R2_# R4 areseach hydqquen In yet

anot her enbodi nBat ~ R9—ig-NA- B, where A

is - NHC(O- and B i ene) NZ%LZZ 15 1n a

further enbodi nent RO is -A-B, where A

is -S2NH; B is -Cl- a N(Zl)(ZZ) and N,

Z1 and Z2 are taken togethe @, Ni trogen-

containing 3- to 7-nenbered clic heterocycle. In

anot her enbodi nent R8 is - NH 2N(CH3)2. In a

further enbodinment R8 is R?

- SO2NH( CH2) 3- (nor phol i n-4-yl). 207 n one enbodi ment

R10is -H, -Cl1-C5 alkyl, -(Cdn-aryl, -COO (Cl-C5

B e SRR o el L e (01
TetraGHAY DaGND&GHBNV s &FForhﬁl v).enbered bicyclic

het er ocycl e), -(CH2)n- CONH- ( )g CONH (O -C5 al kyl),
-(CH2)n CONH- (CH2)q CON-(C1-C5 alkyl)2, -C(O -(Cl-C5

al kyl) Ol 61% Q}lﬁga—l@eﬂt ﬁ%fz’( lglén%sR‘al k¥n&epenc?ently ~H, -NO,, -NH,, -

F, -OH, or —O-(C;-Cs alkyl). -

In another embodiment RI, RZ, R? and R* are each ~H.

In another embodiment R2, R? and R* are each —H.

In another embodiment R6, R” and R® are each —H.

In another embodiment R', R, R?, R%, R, R7, R® and R’ are each -H.

In still another embodiment R, R?, R® and R* are each hydrogen.

In yet another embodiment R6, R7, RéorR%is —A-B, where A is —
NHC(O)- and B is —(C1-Cs alkylene)-NZ;Z,.

In a further embodiment R6, R’ R®orR%is —A-B, where A is -SO,NH-; B
is —C;-C; alkylene)-N(Z;)(Z,); and N, Z; and Z, are taken together to form a nitrogen-

containing 3- to 7-membered monocyclic heterocycle.

In another embodiment R® is -NHC(O)CH,N(CHs),.

In a further embodiment R? is ~SO,NH(CH,)3-(morpholin-4-yl).

In one embodiment R'is —H, -C;-Cs alkyl, ~(CHy),-aryl, -COO~(C;-Cs
alkyl), -CONH,, -CONH-(CH,),-COOH, ~(CHz),-CONH-(CHy)¢-(3- to 7- membered
monocyclic heterocycle), -(CHz),-CONH-(CHz)q-(7- to 10- membered bicyclic
heterocycle), -(CH,),~CONH-(CH,)-CONH-(C;-Cs alkyl), ~(CH2),~CONH-(CHy)o~
CON-(C1-Cs alkyl),, ~C(O) -(C;-Cs alkyl) or -C(O)(CH3),-COO-(C;-Cs alkyl).
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WO 2005/ 082079 PCT/ US2005/ 006242 |1 n one enbodi nent,

the Tetracyclic Lactam Derivatives of Formula (1V)
waneosing2a7sol at ed and purified form | n anot her PCT/US2005/006242

enbodi ment, the Tetracyclic Lactam Derivatives of

For mul a I'V) have the fornmula (1Va): OR13 N

C=N- NH R1§ onrendhogignen,| thia Tetradyelie LRiamMA3:riviaiivesanfdiothala (IV)

. j : ve for the Tetracyclic Lactam

aré‘Dferﬁs@l%te(Ei%H Bﬁgf1§€gorr y

rivatives*o Fr]ula(l\/). I n anot her enbodi nent,

the Tetr dayabiher &abodaMehE tHeVPdtia88icaackRh Makidativi? of Fmula
{%gﬁe ttB‘g formula (1Vb): ORI3 N Rlo C=N-NRL R11 / \

(Tkphavethe forppla VR0, R11 and the nitrogen atomto
which they are attached jgjmsto forma
-(nitrogen-containing 3- tp 7- nmenbered nonocyclic
het erocycl e); -28 WD 2005/P82079 PCT/ US2005/ 006242
and wherein R1, xNand X@are as defined above for
the Tetracyclic a}a Derivatives of Fornula (1V).
4.5 TETRACYCLI J|{LACTAM DERI VATI VES OF FORMULA (V) As

' gnti on enconpasses
es of Fornmula (V): R4

OR13 C= "NH"R10
5 Rs
(IVa)
where Rl, Rg, R and R™ are as defined above for the Tetracyclic Lactam Derivatives of
Formula (IV).

In another embodiment, the Tetracyclic Lactam Derivatives of Formula
10 (IV) have the formula (IVb):

ORy3
\ N
Rio
Z C=N—N:
R R1q
Rs
IVb)

where Ryg, Ry and the nitrogen atom to which they are attached join to

form a —(nitrogen-containing 3- to 7- membered monocyclic heterocycle);
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20

R3I' N R G-CHR o R RERO R7T R8 (V) where R1,
R2, R3, R4, R6, R7, R8, RI9, R10, and R13 are defined
wahos@stoop the Tetracyclic 10 Lactam Derivati ves/usk005/006242
Formula (V). In one enbodinent Rl, R2, R3 and R4 are
i ndependently -H, -F, -NO2, - NH2, -OH or -O(CLl-C5
al kyl ). landariordie R1didend Rervre B defRizd aB3veafud thMT@raeyclic

La&%ﬁ{:Déli_"at' 15 #1% anot enbodi nent R2, R3 and R4 are
sdch - H S ShotHEY? Etdodi ment R6, R7 and R9 are each
-H In another enbodinent Rl, R2, R3, R4, R6, R7, R8
and RO are each hydrggen. |ln yet another enbodi nent
R6, R7, B TRAS IC AASTAMARERIVAT RMEY.AY V) and
Bis -(Cl-C5 al kyl ene)-Nz1Z2. In a further enbodi nent
R6, R7, R HiteRabqve, happeseniiayentianiegcommmgs Tegiadydici lsactam

DerivatitekQf Hokihia (Pher ein the -Cl-Cl0 al kyl group is
substituted wth”a heterocyclic anmine. |In another
enmbodi ment R8 is -NHC(O CH2N(CH3) 2. -29 WD
2005/ 082079 PCT/ US2005/.006242 ;kn a further embodi ment
R8 is - SO2NH( CH2) 3- (norjphol i n Ii1-y| ). In one enbodi nent
R10 is -H, -Cl-gS P)naryl, -COO (d -C5
al kyl), -CONH2, "* - menber ed nonocyclic
het er ocycl e), -(CH2) N menbered bicyclic
het erocycle), -CON (CH2) n CONH- (CH2) g
(3- to 7 5 nenber ed™s . ' erocycl e),

- (CH2) nCONH- ( CH®Y q( 7- Enbereedimycl i c

het erocycle), -(CH2)n (CH2) gCOAH- (A - C5 al kyl),
-(CH2) n- CONH- (CH2) g CBN- ( C1- & )2, -C(O -(Cl-G5
alkyl) or -C(O(CH2) - GRQ(CH

Rg

V)
where Rl, R2, R3, R4, R6, R7, R8, R9, Rlo, and R are defined above for the Tetracyclic

Lactam Derivatives of Formula (V).

In one embodiment R?, R2, R® and R* are independently —H, -F, -NO,, -
NHz, -OH, or —O-(C;-Cs alkyl).

In another embodiment Rl, R2, R? and R* are each —H.

In another embodiment Rz, R? and R* are each —H.

In another embodiment R6, R” and R’ are each —H.

In another embodiment R', R%, R?, R*, RS, R7, R® and R® are each
hydrogen.

In yet another embodiment R6, R7, RéorR%is —A-B, where A is —
NHC(O)- and B is ~(C;-Cs alkylene)-NZ;Z,.

In a further embodiment R6, R7, R® or R’ is —A-B, where A is —-SO,NH-
and B is ~C;-Cy alkyl, wherein the -C;-Cyg alkyl group is substituted with a heterocyclic
amine.

In another embodiment R® is -NHC(O)CH,N(CHs),.
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I n one enbodi ment, the conpounds of Formula (V) are in

isolated and 10 purified form |n another enbodi nent,
woOheosista7acycl i ¢, Lact am Derivatives of Fornul aPCfN)52005/006242

have the fornmula (Va): OR13 NC=CHRI0O Rl R8 (Va) 15

where R1, R8, R10 and R13 are defined above for the

Tet r acycli £ furthet amboliriewsR} eSS NH(EBL (umrhdlin-4yb.

e
W ST AL PSSR e o o
mehibetdd RicycRd heﬂaﬁ)cy%) (KZDNH—‘MHE)&Q@.QHRKCI—B& -COUH-{T1),-(3- to 7-

5 merrixplfeggw}chchq_ q,rgﬁy (g fl @ﬁg?&g%gsﬁ{ﬁ) -d0 %B/I glemgerleﬂ bicyclic
het%@yﬁsll\%zo(@ DCOINH &éjﬁg)g ﬁHQc‘ffté?n@l) 0 n@emﬂ{ XCHb),-

| n anot her

cOéﬁf@ﬁCnékvl)R C(@Q -(CRSs alkyDrt - @f@)(@%h—g@p ~(ChrCsyedleyl).
anot her enbodi ment R2, R3 and R4 are each -H.

In one embodiment, the compounds of Formula (V) are in isolated and
10 purified form.
In another embodiment, the Tetracyclic Lactam Derivatives of Formula

(V) have the formula (Va):

OR13
AN N
7 C=CH-R"0
R‘I
RB
(Va)
15 where RI, R8, R and R*? are defined above for the Tetracyclic Lactam Derivatives of

Formula (V).

4.6 TETRACYCLIC LACTAM DERIVATIVES OF FORMULA (VI)

As stated above, the present invention encompasses Tetracyclic Lactam

Derivatives of Formula (VI).
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woetbdsloszotot her enbodi nrent R1, R2, R3, R4, R6, RCT/URB005/006242

whee® U

In anoth
anot her

and RO a
and R8 i

is -H an
al kyl ene
t oget her
7- menber
enbodi e
- SO2NH-;

71 and Z2 are taken R'oget h9|N

cont ai ni

anot her
-NHC(O) CH2N(CH3) 2. I n anot her enb

er enbodinent R6 and RO are each -H 10 In
enbodi nent R6, R7, R8 and RO are each -H In

re each -H In another enbodinment R7 is -H
s -A-B, where Ais -NHC(O- and Bis -(Cl-C5
) - Nz1Z2, Y | Ofdt her  enmbodi ment R8 is -H
is -A- B, wherg [ 15 NHC(O - and B is

al kylr# et anot her enbodi nent R7
d R8is AyS -S2NH-; Bis -C1-GC5
)-N(Zl) ( e taken

to form g 3- to

ed ' ' . Infa further

nt R ' ) waere Ais

B 20is -d.-C5 alkyleng ; and N,

. I'trogen-

ng 3- to 7-nenbegad nono
enbodi ment R7 is -H and RgTS

het erocycle. In

RR7 is -H and

R8 is -SO2NH(CH2) 3- (nor pholin-4-Ryl) 25 In a further

enbodi ne

-S@NB%CHZ)S (ror phol i n- 4- .
R5RO062 K3, RY, R'bned Rﬂﬁonel idefémid MBbie ffer thOTRiy2lic

nt R8B is -H and R7 }
-31 WD 2005/ 082079

Lo Ertes i) Co o Rz,

NH.

C(O) NH(

NH N(Z1) (7- 2 ci-
(90 BCe: wbort

-(CH2) p
-A-B. In
al kyl ),
enbodi ne
al kyl ),
enmbodi ne
wher ei n
enbodi ne
wher ei n
al kyl ),

Bl S RldBhnént R CRE C%M'dﬁi@are md(e:EeQndenﬂ —H, -F, -NO,, -
al kyl), - ) P phenyl,
salkYHerrber ed nonocyclic heterocycle),

R B O °

nyet@ﬁ@l@‘ érﬁBocﬁﬁent&k%RP )and\'ﬁial?e eath —H further
nt -R4 are each.-H and R'llS-C(O)O—(ClC5

gyano@(e@)e@b@@ne@gRapR@R argepelp-H10 | n anot her

i ancli} SRERONG RO A, ROGHY R aleilaBy g7 © L hose

bt stilk :hmtmam nfmbudnhsenoRl AR REYRE, RV RY), Réraﬁduzﬁmach -H.
E‘rl éno P@?ne%gﬁapq(ﬁ )'cmcij R%1 1—131 ]% ;Vher(g) A(LXISC—NHC(O)—

and B is —(C¢-Cs alkylene) NZ417,,

In still another embodiment R® is -H and R is —A-B, where A is —

NHC(O)— and B is —(Cl-C5 alkylene)—Nlez_

In yet another embodiment R’ is —-H and R%is —A-B, where A is —-SO,NH-:
B is —C;-Cs alkylene)-N(Z1)(Z,); and N, Z; and Z, are taken together to form a nitrogen-

containing 3- to 7-membered monocyclic heterocycle.

In a further embodiment R®is ~H and R is —A-B, where A is —SO,NH-; B

is —=C;-C;s alkylene)-N(Z1)(Z,); and N, Z; and Z, are taken together to form a nitrogen-
containing 3- to 7-membered monocyclic heterocycle.

In another embodiment R” is —<H and R® is -NHC(O)CH,N(CHs),.

yl).

yi).

In another embodiment R” is —H and R® is ~SO,NH(CH,)s-(morpholin-4-

In a further embodiment R®is —H and R’ is —SO,;NH(CH,)s-(morpholin-4-
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NZ1Z2. 15 In one enbodi nent, when R11 is -Hand R5 is

0, then R1-R4 and R6-RO are not sinultaneously -H 1In
woneos@sbodi nent, the Tetracyclic Lactam Deri varPCYas26/006242

Formula (VI) are in isolated and purified form 20 In

anot her enbodi nent, the Tet racycl iC Lacii am Derivatives

of For mulmone(eibodhave R Aés oM’ a-QO)AR', GRTBNY-(CH)p (3 to

ol g bl BN 2
CORBYEH ORI, (T NSRS 0

me@befeORMuloagCl{d heterpeycls), ANty lfrmertﬂeewchbrywlmileterocycle or
L]gct am Derivatives can exist in a keto or enol
AButoneric form This invention enconpasses both the
ket o andyenlthdr @uFodRher: RE! Ee-tcr(@wf(bh@s aﬂé}@)t afnC(O)O ~(C1-Cs
Derivatives. Accordingly, Formulas (I), ,
alkgDiNZ1Zal t hough depicting the 5 keto form of the
Tetr acyc&rlé%g}%c% I?%%Eﬁrl vghn %2Sie eagﬁogip éRhoghc%be -(C1-Cs

ket o and resen |nvé 1 On aI

alk@ncém@%GQCE@hﬂiyﬂ)cNm am Derivatives, wherein one

or nore hydrogen, carbon or other atgms ar e rgasl actglg
10 by an i sét aﬁéhqrwarb@éﬂnentgh@ﬁ%a%@aﬁ Forppyla (¥ L) gfe these
%ﬁlcﬁva&)ﬁ]{x stic tools in netabolism 10
netic s

arnﬁcokl udi es and in binding assays. 4.8
DEFI NI Tl G\fetAnothseembedimient, thehentpounds ofSumateoiMa) are those

while, RO on Y are it gt s ZC QDU iy R OIOErCs aiyd-

zianched non-cycli ¢ hydrocarbon having from1l to 10
car bon atons. Represent atlvq 15 straight chain

15 -(d-d o)habxkq/d:rabcpdnmlemd when® higl-H angt Ris O -thﬁlpRoB pnd R®-R’ are
not mmuﬂaﬁ/eohsly —I—f.)em yl

In one embodiment, the Tetracyclic Lactam Derivatives of Formula (VI)

are in isolated and purified form.

20
In another embodiment, the Tetracyclic Lactam Derivatives of Formula
(VI) have the formula (VIa):
OR13
\ N
7
R1 N R
/
R1 1
R8
(VIa)

25 where R\, R, R® R and R!® are as defined above for the Tetracyclic Lactam Derivatives

of Formula (VI).
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-n-hexyl, -n-heptyl, -n-octyl, -n-nonly and -n-decyl.
Representative branched -(d-d o)alkyls include

woizemsoPyl , -sec-butyl, -isobutyl, -tert-butyPCT/US2005/006242
-isopentyl, -neopentyl, 1-nethylbutyl, 2-nethylbutyl,
3-net hyl butyl, 1,1- dlnethylpropyl
1, £7di mEA ERTIVY F

3- et hyl pentyl , 4 net hyl pentyl | 20 1-et hyl butyl |
2- et hyl UDhe}/Tetra'&yeli&Mdmmyjerlviu\iesatanembmhtu.keycb or enol tautomeric

forr% % gél%érggp:n%ggwpasggssb%@gl rrek%?;%/l bt y gﬁrdns of the Tetracyclic

Lacian? h 'foFt% i ?s%grd n’ég}* ?Qyﬁllhﬁﬁ%! |’(I) 3(‘Iﬁ t‘a‘rﬁcp fﬁ]ﬁé' alttiougR Beti¥ting the

ket@flfomt drfythdn Extyhcyche Imctthml Darivptives] m:mm lbglh p@kqw and enol
1, 3-di net hyl pentyl, 1, 2-dinethyl hexyl,
forms.3_ i et hyl hexyl , 3, 3-di met hyl hexyl ,

1, 2-di ”E'Tﬂé/*)ﬂ%%ﬁ Yﬂventi&rr’al@@ frcflideB Thirhdyent Yhcta@Merivatives,
3, 3-di net hyl heptyl. The term"-(d -C5)al kyl" as_used

whereinaing, or mefre hgdrogerm catboajog hthet Aams ase Fepkacad b &l isotope thereof.

Suc c&qu l&ésp?rgilgﬁo ]gasrrg%%rc aq\,/rld’] %ﬁj{)g@{q@ggﬂs iR (r%tfo%gl? 2 kyl's

phariaokahest ic¥aldisél and i bitMing asBeyl opyl , - n-butyl and
-n-pentyl. Representative br anched -(d-C5)al kyl s
i nclude -isopropyl, -sec-butyl, -isobutyl, 30

-tert-butyl, -i sopenty|4,3 DI@Q{H@RFN@ , 1-nmethyl butyl,
2-net hyl butyl, 3-met hyl butyl,” 1, I-di met hyl propyl and

1, 2-di mek@iﬁ%&f 1Rk thg%%hﬁﬁﬁ&i s’ﬂidv\é@la@ﬁgfi@lﬂ(ﬁﬁmgfrﬂ@nﬁg‘ 63
al kyl substituted with a ¢%r oup I nclude, but are

not |imi Thelterm “—(@ﬂi@io)aﬂwtl® USG grein, cipis1Lo asygighgrhain or

A N

' strméﬂt'%@hﬁ@@ﬁt%baﬂcyl%ﬁd@%ﬁﬂ%@r -n-pEIpRCHE GuRTH2GdA fy],
n
—n—helc;(ym%z Quzwtftylﬁémog %daﬂrdﬁeyle&mssétat%g[g n%l %CS
a re
b i e N IR A e b v )
~neefdiRyIt-P G2 ko IR 2-mEHg B BN butyICHI SHONHRISRRYEG,

1 ,2%&%@tﬁyﬁgﬁ@%ﬁ% ?’-CH%hylpentyl 4-methylpentyl,

1-et%@(1&% W%lbut yICHACHENHRIGIRICHS.- @Rt thyTbutyl,

Representati've exanples of a
1 3@mrreaayllra1t:idy2 2§hm§thylblmtjeld2 Ridimethylhotybandi3, ydispthylbuty,

| ncl gde %’t ar e ! {gh&]%? tl@%@ﬂ&)}’wﬁme&&hexﬂ,

-megh:g CHg!Ha 2-di C%Efﬁ(y@eﬂtj&

C( ) N O) NH2) CH2
1,2-dgnygtlyy @P@lyﬁwayL @(@%}eﬁmﬂmyblp@rélmﬂhylheptyl

R C1-C5 al kyl substituted
L%ﬁﬁ%ﬁéﬁf%ﬂ g?oﬁ%%‘m&ﬁilg‘%@tﬂé‘ut are not limied to

- CH2OH, ThExEH2@4-Cs)AKPTHR GsdhbreinCtd? i ain or

- CH2CH2CH2 CH2 CH2 OH
branched non- cyclic hydrocarbon having from 1 to 5 carbon atoms. Representative

straight chain -(C;-Cs)alkyls include -methyl, -ethyl, -n-propyl, -n-butyl and -n-pentyl.
Representative branched -(C;-Cs)alkyls include -isopropyl, -sec-butyl, -isobutyl,
~tert-butyl, -isopentyl, -neopentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,
1,1-dimethylpropyl and 1,2-dimethylpropyl. Representative examples of a C;-Cs alkyl
substituted with a halo group include, but are not limited to -CH,F, -CCls, -CFs, -CH,CI,
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15 - CH2CH( OH) CH3, - CH2CH( OH) CH2CH3, - CH( OH) CH2CH3 and
-C(CH3) 2CH20H. Representative exanples of a ClL-C5
wal2boslosgrreup substituted with a -C(O OH group PCHAISRDE/006242
but are not limted to, -CH2COOH, - CH2CH2COCH,
- CH2CH2CH2COOH, - CH2CH2CH2CH2COOH, - CH2CH C(I)—%CI—B
-CH> c#@lﬂ:mHCHzFa@an( 2CH,CH,Br,

TR R TR ROy Pnmocn

-C @H?CE@HZGP@'-@}RF)CI@{(ﬁ!lb%ﬁdC@HQQ@HQGI) fuqfréséﬁfatmmexamples

aving from?2 carbon atons and incl uding

of alGaa@y alkyirsabsmmd mldr:eembd\lﬁugmbp enqb&@dbutwé n@tslgmt%é foy & HoNHy,

it HRyRE - GRRPoniEg RAETRECH Efp il SRR, 1OF
-CHzéH@ﬁﬂ%ﬁchﬂg, t—@Haem)e:mMCHg, @(ftﬁmwmgmtwt ﬁifd
CECHLKE AN 5 e&!@qw P HR e m@ﬁﬁ%w%f,

—CHzéHgﬁ?ltéﬁ%)fﬂH itd o cift, F@ﬁg) (C?Hgﬂcﬁzg nREprgsen?a‘tﬁEE:ﬁﬁMbles of a C;-Cs

none
alkyl buskeie@ay bwith-a2- G{@QtNHy group iifelutie; buydre andlimited to KELCAINH,,

-Cfbfiﬁa%%(méh R nER CIR PR el o °

-CI‘#q Cih gglén e af%é(%l\ﬁ%, RO QOB 4, LORLOHAO)RH,)GSCH;,

car bon tri pI e bond. Representative
-CPHC(@)T@HE)CGMIEI@ aad dC(ﬂHtﬁﬂféﬁJ(OQl@EIa cmemswﬁw@xmﬁelea gba C1-Cs

alkyl%ﬁlgsté a%ﬁh an -5)?—8%#9 ﬁgﬁludebg t#é% R ‘ti llrf%ltgﬁjutoyy-%z()ﬂ
-CHZ@B@T{ y@ﬂchzéHE@HymH CHzmeXMOH ~CH5CHeGMGH1,CH,OH,

iR SR b, SRR dacg cror
s Oy

includé, Bt &&) ndTBRAEMGb, -CHZ OO bﬂzcascm 0EL,EHCH,E00TE

{:to a siéggaifd cyclic hg¥$oc é§1é3¥55%$ﬁ§$ﬁ§?§kﬁig

-cﬁzcy Fﬂﬁggg(lgt}/ﬁzéﬁ% o@?qg%ept ) hQ@HE ¥hd C(@IE?ZQHE@O(')H

and -cyclooctyl. 5 The term
- ( C8- Cl%he birmy 6{026C 0)atiteogl”lay utedzereisextfdre ted praightfchpig or

ek e b EaERARE ol SR A U LR e
ot St B ol i sk s

(Cz—(Sl,oBa,lHE;n&lstlatludﬁy\dnyinaﬂﬁh kibutenyle rhDete s apsn éfle%dltﬂ‘?étenyl

lik
2l ST, P BB SUEARUE it
-1-hdhpcar- ﬁ@ian}PVBih@xe?ltyl |- easptenyle-Fhepratyl oarmpmngb ubbetenyl,
bond" in the "cyclic systemand from5 to

-2-eetend, -3Regiensd.en tionewd, Camnenyl, RorRepyh -decerﬁ i decenyl,
-3-decenyl and the like.

The term “-(C2-Co) alkynyl” as used herein, refers to a straight chain or
branched non-cyclic hydrocarbon having from 2 to 10 carbon atoms and including at
lease one carbon-carbon triple bond. Representative straight chain and branched
(C»-C1o)alkynyls include -acetylenyl, -propynyl, -1-butynyl, -2-butynyl, -1-pentynyl,
-2-pentynyl, -3-methyl-1-butynyl, -4-pentynyl, -1-hexynyl, -2-hexynyl, -5-hexynyl,
-1-heptynyl, -2-heptynyl, -6-heptynyl, -1-octynyl, -2-octynyl, -7-octynyl, -1-nonynyl,
-2-nonynyl, -8-nonynyl, -1-decynyl, -2-decynyl, -9-decynyl and the like.
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cycl oal kenyl s i nclude -cycl opentenyl,

-cycl opent adi enyl, -cycl ohexenyl, -cycl ohexadi enyl,
woaeyasiostept enyl , -cycl ohept adi enyl, -cycl ohept acriusmos/006242
-cycl ooctenyl, -cycl ooctadienyl, -cyclooctatrienyl,

-cyclooctatetraenyl and the like. 15 The term
- (C8- C1%he &hﬁytd(]'ig,ccg() yiednoeydiie myd:lba]:kyl ‘usededbereinnrefers to a

refers to a cyclic hydraoc n ring system havi ng
satygated gyelic lafdéoqaab%bbﬂvers&fwﬂ &83 a&%&ﬁ nfé%%rswmaﬂ‘fﬁg

(AR it -SRI, o IR GRRPGANL Eyplonerst

-cyelpheyital @uy-tycleswyht hal enyI -azul enyl, -heptal enyI

-1,2,7 t the Lik

Co' 7 menbbs Bieotyel P HECarBeTaL s e BeGin golgh X

%ﬂe w&ﬂob&bén rih8 s s%erﬁfmtﬁﬁg %n@g QITBA b4rbOf atdRiy-aAd A RabtCone
nocyclic cycl oaY which 1-4 of the rin car bon

satanedeytlivakpladrg. IthE@wnfdeﬁ s Capl m@@épalkxlhm?ude -pdamyl,

2R S RSP RGN e

atom Reﬂ?‘h@ﬁﬁht‘a(c V(E;) EXGHIBY @R c§tloalk3nyll’ @s dsdEddein adfers to a
nmonocyclic. heterocycﬁ group 25 include, but_are not

cydlic mopagomafic lpyd(g@qa,ﬂmq{}qvmgmt @}Wbonn%ﬁrwqqﬂq bond in the
o B RSB SR My A g e

PEZT Ny azo
cydlSkaazty ivitlunde fdybliipylhtenflu{cgczlap@dtadlﬂmm: -diycighexenyazol yl ,

-Cytﬁghgfiﬁ%gwiu-gyhchghe%?e%, %‘ lohaa Og%g}gl tfﬁryl(g%gl %‘ltrien%ﬂ qcyclooctenyl,
-cy@ﬂ) a@i%gﬁl & cfo%Eﬁﬁ‘fén&Poﬁrcmo%bé@édaEn%l anHQhelﬁke 30

ere matic or aromati1 ¢ bicyclic cycl oal kyl
! n whi chThe &rof “-(CweCrs) bigydardyolvalkenpliiss mastchdyeianrefers to a

ndependently repl gced wth , rSatomT 7= .
eI BB e By Rgamating &t Brdkapd BiboT AR dapfag in each
nnghﬁd Pfoﬁi g foog@&rb&wtsﬂl% RepreSchiding -at00),) Brpeieseycillliensls
exanples of a 7- to 10-nmenbered bicyclic heterocycle

inclpdeumdeny| weatalanyt, -naphthaleayl, Fazsiangl -beptalenyl,

dazo qui nol i nyl, indazolyl,
-1 %2%8?%“%?4)%9%@}‘6@%79 PCT/ US2005/ 006242
qui nazol iAMA- to Puhérmddred henadystiz hétetqdyclebeﬂsfzmxaaohqdopychc 3-to
benzt hi azol yl , benzodi azol yl, _benzotri azol

7-mpesabeierb APIAEA @T PARFAMAFC mwocmltcrqygmﬂ%m fyil/ﬁhr#g‘* of theging
caro T EUARIEGe BOAORUGIBe i EFACH O BR aNCIPLAS aldnaTHs 3169 7-

red nonocy ocycl e eflned above,
mewdbiecdd momicgtlsheitrobpdet canrbe attachedn@a a nitraggle,rsuﬁ‘unmr caiben

ni t rogen- cont ai ni d nono
atoff BFSEFRIAUC EXpmBlES 44 Sondaonieis ﬁlil%%&@ﬁeéw?we group
1nc91decﬁﬁtl%9@n&tlﬁfﬁ‘teﬁ%Pﬁ1§§§ﬁhﬁt b‘f)@raﬁﬁﬁrﬂﬁh&%h@ﬁnyl pyrrolyl oxazinyl,

ni trogen- cont ai ni ng 7- renber ed rmnocycl iC
thwmhydr «hag/my]e gridzimgll, udwlm;lmd@om; tetrpzaiylt pyrreliinyl, isoxazolyl,

i din azin I azin

fur a : Wp?f’l, By@éﬁ% Pz’cazlo%/yl, tgf % P t1¥1opheny pyra)éolyl triazolyl, and
pyrimidinyl.

A “7- to 10-membered bicyclic heterocycle” refers to a bicyclic 7- to 10-
membered aromatic or non-aromatic bicyclic cycloalkyl in which 1-4 of the ring carbon
atoms have been independently replaced with a N, O or S atom. The 7- to 10-membered
bicyclic heterocycles can be attached via a nitrogen, sulfur, or carbon atom.
Representative examples of a 7- to 10-membered bicyclic heterocycle group include, but

are not limited to, benzimidazolyl, indolyl, isoquinolinyl, indazolyl, quinolinyl,
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tetrazinyl, imdazolyl, tetrazolyl, pyrrolidinyl,
i soxazol yl, pyridinyl, oxazolyl, thiazolyl, 10
wp;zn(a;zmhwb, triazolyl, pyrimdinyl, and norphokPCmgts2008006242
"nitrogen-containing 7- to 10-nmenbered bicyclic
heterocycle" refers to a 7- to 10-nenbered bicyclic
quitebingdcyring, datisnedohdeazoxandlgh bewrthiazaisl, hengodigeelyl,
ne ring, nitrogen atom. The nitrogen-containing 7- to
ben?c@mﬁé(?lrﬁ]e%S@H‘dB[ g%‘fli@aﬁ‘g%’]erocycl es can be attached via
a Ni troggRyiRidkd Wbntafi ﬁrtQ@f}né&hB&Bed RRRLEF@ kY@ cle” refers
ni trogen- C(r)lm%gl ni n%; n% 10- merrberede%ﬂcycl | c@
to ahbtte f7 emgmbe&sd mmnbcwthc hqt@rmbllen@dflned iabeeps mhdtH cF?ﬂtal]fls at least one

rmg pllt.r&ggb té}‘n Thﬁapgqggn%( cbntmq_lﬁgl’l? 8I7 emb%:rn 8' ?non%' géi c’I}eteirocycles

can" UMl via a Bitkd3eh 3@ty lor caBaR blohy, rR@eré)elntatﬁa Ehaﬂplley bf
,8-carbolinyl and the I'ike. The term™ g]leycoa de" as

nitrogerdcdnéaining-3-¢6 drmemberad moroeaislis heErqsyRied srcludey Byt are not

1mét§ci$p szgggpyb |p§;%66é%3 S%?:rpo‘tl lagg ﬂ}@ ktﬂ%urtn ar%iga{zﬁ@ﬁ Ntiddihye

tetrhZiAV1 86idhgolyl, ReSeelyl 9swnduhpls soxizroumxmehngabmokygemazolyl
glucuronic acid and glucose. The term"aryl" as used

pyrReqlgl, HlaZP]é’i é’b’@ntlémé( gRémprpglinghpht hyl group.  The
term*an mﬂ tro eﬁscoﬂt%ﬁﬁng?rt%' mleﬁ%ﬂég%%ycﬁé'hetbﬁ)c%l%” refers to
limted a8 orse sheep, pig,

a7ctu IIkEmeEIteH Ibmyphq habchyda,t defitied) ,abmu whijchrepntainsggh fjast one ring

gui nea pig 25 and hunman, 0
nltliogel?aatﬁ e nfRSeFoRLaNing Har%ﬁﬁaﬁm 4@0%%183’.8 ?%‘iynﬁs can be
atta%ﬁk:(ﬁ via aGiﬁtng%%d st1ffrCoibarboh ARomaReprek@itamet ditrogermcortaihig 7- to
and a basic nltrogen group of one of the Tetracycl ic
10-4nzembtsened lﬁeyqlwdmtevwclels linakeder-grinplingatiseguinplingh echrpgponyl,

3568 aveino. oBaeiny; Shpdefny Bipigd: g figbBly, -soquinolyl
dihhoi : flﬁft@alazﬁ)ﬁs@ &abgitﬁyn@iﬁyldcmmﬁatﬂacarﬁ@myl and the like.
|son| cotinate, lactate, salicylate, acid citrat
tartrat e Thefesat €lycosidaa g%useg;ljlﬁ{eg} Feéerafa hexpse oF f‘ﬁ’ﬁ‘i‘@se sugar
rasgorbate i 85ca B L€of SIYERIRS Erclude,
A G o e
butbzﬂB Zl@ﬁlhﬁltecgidﬁlﬁimt@pxmd%aﬁﬁmm%ogaia@ose glucuromc acid and
et hanesul fonate, benzenesul fonate,
glusosee| uenesul fonat e, besyl ate, nmesyl ate, canphor
sul f onat “RAMALE d(Her&n, refers to a phenyl or naphthyl grou
1,1 -net ﬁ‘)yf:gér%gl bal?g- Q+36rngpreter%§tal))) gal tsp y Sronp
t erm - 36 ’I\h@tétﬁﬂ‘falnﬁlﬁﬂ()’?@ ReThsing 08 1weies 1wp is not llmlted to, a cow,
B e oS D AR il bat, Bl B RE FEE By gvinea pie

an@ ﬁﬁfnﬁﬁl ﬁf‘orﬁ(‘én%dalﬁl&ﬁciﬂ Aidal 8 faQidlﬁlanS u C h as a
carboxylic acid functi onal gr oup

phar maceihephtdsy “phasmocesically @R?P@tﬁhlﬁéa]éf ag ughhereipgis @ salt

Sui t bl e base nc. t
R e S T T e
Dedidtives! MhKtATe SEIRNLEE Sudire abkﬁﬂnitadg te aulfiie,mitrat, seiate,

as cal ci um and magnesi um hydr oxi
oxalate, chloride, bromide, 1%d1de nitrate, l\:)llsulfate p%osphate acid phosphate,

-in

isonicotinate, lactate, salicylate, acid citrate, tartrate, oleate, tannate, pantothenate,
bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate, gluconate, glucaronate,
saccharate, formate, benzoate, glutamate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate, besylate, mesylate, camphor sulfonate, and

pamoate (i.e., 1,1’-methylene-bis-(2-OH-3-naphthoate)) salts. The term
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di cycl ohexyl am ne; tributyl am ne; pyridine;

N-nmet hyl , N-ethyl am ne; diethylam:ne; triethylam ne;
“phrwmeccutichllsaccepinble il 418 Gkt ome salapﬂcparadifmk) Tetganyhlic

S no-;. bis-., or tr 2.10 .0H . .
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|rsf rou stitute
bigw drhn@l(@-O}DloWemll@mms)gsmh fas mano- Eh‘irot Mr1s¢thmne, 2-
each carbon atomof a first group is In(ﬁ]ﬁ‘é dently

01% EPJ%PF%’{NIE-HC W {1F- Gy e thydimitey 1 gmaie QW
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Berivative is an ambun
or af- (E&I{atbylianune( d)-niethediD-ghucpménce avd amoradidsisoeh asarginme,

.. nhi bi PA n an i |voo nvitro cell.
Iysing P eu e Aotrate dato i shep Rl b g bttt iy soceptibe sal
anot her QVEéIP@ﬂf‘s@érouﬁgﬁ“ﬁubbtﬁu&ﬂ wRPYHY orthére” kécond groups, each
effective for treati ng o preventing cancer al one or

of phe ocwAtsi Qfeth@ fmt quup Sehydectgea@yuns is replacedither pegand geoup. In

ong e{nll'])oﬁm%eﬁl easc bon 06% Io Ia(f)lrl']& §r§ d.ab5ls @ﬂd@h@ﬂd%hﬁ?&kl%ﬂtuted with one

or W@B&%hﬂ IgfotPs. Irflarfoﬁ%r ehmdbl@fient B&thadaciin attditﬁ odatfirstapewy is
gent is admnistered during a tinme when the

mdF@??‘k@Q(ZISP@tmL%W&EOBB’r PHPerl ERBPt s its prophyl actic
or ther agl%létté fh eécff ?ﬁ@e abutt” g}{ SE&Pin cbifediBh With a Tetracyclic

i sol ate as used herel n nmeans separated
LattaanDedtdioe 1sca:mammam ttisat o efﬁectleam i(@riraat st preeenda Condition; or (b)

gt ur% ource. 30 The follo g abbrevi ati ons are
inkj 7 88 VA PR VAt ng  meanings: DIEA is

di i sopropyy @éff&{lfi’é"&rﬁ@unt%eh %séi'i iRl ctiba W Hndeher BMRG@ncer

is dinmethyl sulfoxide,
agditphen yﬂnptrmﬂm oy sffextivel &or t@aang Ds pltewel@mgwaamr atoneer aH

copgBio-Fon R T Eawel T e DoV T DBl o tfuces

ad EibteipRRA0RIH IR GAdmel cOnRpRkiBR AAE Wiﬁhhﬁse@@iada coyfositins. In the
pyridine, THE is tetrahydrofuran, and TMZ is

lattes prssasicorthel enticancer NETHEDS ITORVRK AN g e EirAdhe T pigacyclic
Lacégr ﬁ'vllnl?al%g \é A E prophylactic or therapeutic effect, or vice versa.

The term “isolated and purified” as used herein means separated from
other components of a reaction mixture or natural source.

The following abbreviations are used herein and have the following
meanings: DIEA is diisopropylethylamine, DMF is dimethyl formamide, DMSO is
dimethyl sulfoxide, DPPA is diphenylphosphorylazide, Et;N is triethylamine, EtOH is
ethanol, MeOH is methanol, NaH is sodium hydride, NBS is N-bromosuccinimide, PPA
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The Tetracyclic Lactam Derivatives can be made using
conventional 5 organic synthesis or by the foll ow ng
wolbesgisebi ve net hods shown in Schemes 1-4 bel 8@I/US2005/006242
Schene 1 below illustrates a nmethod useful for making
the Tetracyclic Lactam Derivatives of Formula (1),
is pplyplegsph@ic @id, pyr & pysidinet THEFS aticmgdfourat fad TMApOUNS
la (). M RARRAR RA RS R3 ~R3 OHKCO
e dIORHE * L) hecrt R N 2 1O by CHOGREL - ke QOO
HCO R2 COON RL RLRL Rs RO Re RO Rs RO R7 R8 R7 Ra
R7 8 or CSBBHO C 4 RS RB3 R
NGEHEd EXRA CYROLIC Ing WV ATIVES

NH2 . A SRR pACTAN DERIVAT

R11 R1 R Re | R7 8 R7 Rs (1) D 10 Schenme 1 A
benzoph eﬁ%ﬁﬁ;@f@éﬁ@p@n@er&ﬁa@@s €47che ede vsing pruventional
5 orélin@d’@lni&fési.sicﬁ?)ﬁ RSB iﬂ[ﬁt&f?ﬁ%&h(ﬁiﬁﬁb&g i %%e@%ﬁ%{)elow.

mal onate in the presence of potassium  carbo
i nt er nediSeherse dfbefoor itubzatss ©aptitddane e faenkend £ Tetacyclic

La&%ﬁl lbgr(i:\tza%r\rfles of Formula (I), wherein R!-R! are as defined above for the

[N

compounds of Formula (T).

R RS R* RS R* RS

RS R3 R3
O OH g coyomr O 0 1. NH;-MeOH O NH

——l ——

R2 © BrCH(CO,E), R2 & “COOH  , pey R2 Z ~COOH
R R gl
e e o

R RS R7 R8 R g8
A B c
PPA-xylene
A
or CISOsH
0°C
4 5
. R NH,NRIOR!! R* RS
R O NH MeOH R? NH
w2 Y
e e
R1 R11 R1
S o
R’ RS R’ R8
@ D
10 Scheme 1

A benzophenone 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

15 mediated ring closure of C provides the tetracyclic ketone intermediates of formula D
which can be coupled with a hydrazine to provide the Tetracyclic Lactam Derivatives of
Formula (I).
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internedi ates of fornula Cin the presence of amoni a

in methanol. Fridel-Crafts 15 nediated ring cl osure of
wa2prsps2ades the tetracyclic ketone internedi at e6TaiS2005/006242

formula D which can be coupled with a hydrazine to

provi de the Tetracyclic Lactam Derivatives of Fornula

(1). -38SHRn20DErA82 AkStrREThISARRFIORAE piculac ISRpR2; groups of

further illustrates the formation of tic

ok OR1B GRS Srropstikpant Eertigs Pty D withthe paricular
h &r@zﬁﬁ%cs\‘: fdrﬁl 1E%§H&ﬁe hih ﬁ{e Qéeﬁéeeotocf suflt%lé‘—é.lcﬁi R atstﬁcétﬁeamd or
partlcu razmesst forth in Scheme’2 in th
hyctmelﬂmmm:and)fremltsun tleebloematxindaf comphunds hJe 0% and |166,0’¢Sp60t1\’61y
hydroghl oric acid, results in the formation of
co poynds 1, 7, 105, and 106, respectivel®. BRR4 R5 R3
LNH2 R8 NH ~ON R2 © N | R2 HRER U ﬁ/CN
R82 NH2NH2 H20 ~CN 7 1 H2NHN RT R8 '?244,\1

R7 R8 NHZNHZ HZO ICN /
R R8
1 HoNHN 7
5

4 5 RY R
R R 3
R
S I
NH
— N w
R2 _N, e
LT W )y ! u
R —/ R RO
Sl
R’ 8 R7 R?
105 R 106

Scheme 2

Scheme 3 below illustrates a method useful for making the Tetracyclic
Lactam Derivatives of Formula (II), wherein R!-R' are as defined above for the

compounds of Formula (II).
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RLRL - ~~R6RO Re RO RTM RB R/ R85 105 106 Schene
2 Scheme 3 below illustrates a nmethod useful for
woeabkosng2a7he Tetracyclic Lactam Derivatives of PEDMUSR008/006242
(I'l), wherein R1-R10 are as defined above for the 10
conmpounds of Fornula (I11). -39 WO 2005/ 082079
PCT/ US2005/ 006242 R4 RS R4 RS RA R5 R3 R3 O 1.
NH3-MeOH R3 NH OH K2CO3/pMF k| / / COOH R2 Q
FCH(FO2Et) 2 R2 COON 2, HO R4 RL RL Rl R6
BN Yy R8 R7 R8 R7 RE o PPA- xyHgRMeorA
CLRPS Ra RS e

PHIP~CHRTOR3 NU
R2 0 BIRECRED: R6 FR9 TN Gl ¢~ coon
R® R° R®
R” R® R’ RS R" Re
E F G
PPA-xylene
A
or CISO3H
0°C
R* R® R* RS
3 _ RS
R O NH Ph3P—CHR10 O NH
R? ‘ CHR10 R2 ‘ 0
R R
o e
R” R® R” R®
ey H
Scheme 3
5 A ketone of formula E can be cyclized to the bicyclic intermediate of

formula F using bromo ethyl malonate in the presence of potassium carbonate. The
intermediates of formula F can then be converted to the lactam intermediates of formula
G in the presence of ammonia in methanol. Fridel-Crafts mediated ring closure of G
provides the tetracyclic ketone intermediates of formula H, which can be reacted with a
10  phosphonate or phosphorus ylide via a Wittig procedure (see March, J, Advanced Organic
Chemistry, Reactions, Mechanisms, and Structure, p. 956-963 (4th Ed. 1992)) to provide
the Tetracyclic Lactam Derivatives of Formula (I). Alternatively, the tetracyclic ketone
intermediates of formula H can be reacted with a reagent such as RlOCHzLi followed by
dehydration to provide the Tetracyclic Lactam Derivatives of Formula (II).
15
The Tetracyclic Lactam Derivatives of Formula (IIT) can be made using
the methods described below in Scheme 4, wherein RI-R! are as defined above for the

compounds of Formula (III).
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Scheme 3 5 A ketone of fornmula E can be cyclized to

the bicyclic internediate of fornmula F using brono
webtbslospebonate in the presence of potassi um caCasaios/006242

The internediates of fornmula F can then be converted

to the lactaminternediates of formula Gin the

pesence of ammonia in meghanol . Fridel - Crafts R B
rrNedi R Al ng L¥Ysiire F?f G W@Qlﬁ‘é e
= Heks o

avt ed>w { h aeb® phosphsy
aRgWB“E Ry Procedure (see MarcH!RY, Radvanced O ganitt
Chegi stry, Reactions, Mechagi sms, an Structure, p. R?
956- 963 (4th Ed. 1992)) to provi q& h:@ Tetracycl @
Lactam Derivatives of Forrmula (11 @ternatlvel y, the
tetracyclic ketone internedi ate ber a H can be
reacted with a reagent such as Rl L| ol | oned by
dehydration to provide the Tetracycl¥C Lagtam
Derivatives of Formula (Id). 15 T Tetracycl i c Lactam
Derivatives of Formul ags( LI ro6@y be nmade using the
met hods descri bed bel ow*? 4, wherein R1-R10
are as defined above fR§ ; conapounds of Formul a
(rrr). -40 WO 2005/ 082079 PET/ US2005/ 006242 R4 R5 R6
COOH R4 1. DPPA, Et3N REINHOEt R4 R3 ~ thermal NH R |
\ - R3 CICH?CHzO :c0,3 cycona NRL NR~- RO R11 R1 R2
Rg RI1 RL R2 11 R RO R8 gchen®4NC R7 (~) HN I 1 Rs

R11 Rs M NaB,toluene R4 R3 L COOCH3 R2 1 COOCH3 R1
Br

The carboxylic acid group of a compound of formula J (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 J) can be coupled with DPPA to
provide the corresponding carbonate intermediates of formula K, which can then be
thermally cyclized by refluxing the compounds of formula K in diphenyl ether or by
heating the neat compounds of formula K to between 300 °C and 350 °C to provide the
Tetracyclic Lactam Derivatives of Formula (III).

Alternatively, the Tetracyclic Lactam Derivatives of Formula (III) can be
made using a one pot coupling/cyclization process by reacting a bromo intermediate of
formula L with an aromatic nitrile of formula M in the presence of sodium hydride.

A Tetracyclic Lactam Derivative of Formula (IV), (V), or (VI) can be
made by reacting a Tetracyclic Lactam Derivative of Formula (I), (II), or (IIL)
respectively, with a compound having the formula: (a) R®X, where X is a leaving group
such as halogen; or (b) R13—C(O)-O-C(O)-R13, under conditions well-known to those
skilled in the art of organic synthesis.

4.10 THERAPEUTIC USES OF THE TETRACYCLIC LLACTAM DERIVATIVES

The invention also includes pharmaceutical compositions comprising an
effective amount of a Tetracyclic Lactam Derivative and a physiologically acceptable

carrier or vehicle.
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L Schene 4 5 The carboxylic acid group of a conpound

of formula J (see Wacker et al., Tet. Lett.,
wo20G082075191, 2002; and Bourdais et al, J. HePCT@Se005/006242

12:1111-1115, 1975, for nethods useful to make

conmpounds of fornula J) can be coupled with DPPA to

provi de Ihecodanespitntherigvantiobotha Tetracycle lecthmteyivgtives are

formul a K, which can, then be thernal.l lized by
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De atfv'e% Include€EREEL hot@in¥itedib! ftofn GARTPOAR ebjdtAbh\Ehrbiie
ornmula: (a) RI3X, where X iS a leaving group such as

inflasinugeny; dissasqSwf &Rijsirms(, O)cl@ing ophniiss rheympérid evhdiis, psigearthritis

I1-known to those.. skilled in the art . '
and e GRS abipelaiih oot it B s Rt s
disbaRbsT Qivh REREVA MIVER I @ 1itiBYBitkdtOf spldsemé, @bl Clels’s disease;
pharmaceuti cal conpositions conprising an effective

inflapsapterydpngdiveasensigh 2 asthmat adwlimesnispiary distigsipygdrome, and

Vi ) i Y o
BN 2B T8hE Aty BESHBL RBls 0 s ior YRR etp 1 cliflea
dystiypBnitiaehomb henchederdays iveitis axyhamtiseic iophthalvess and
e S b L R Lo SR

pe JHMERS: B Qo i 1@5%%}%0@ H6AsEs of thekiliaby ﬁfét}{ﬂgﬂ;?uremic

actam’Derivative n be usedto treat or preven _
corhpliqatibasnghinoerylodegeisend baplrasinsinfapmgiae diseases ghthe skin

BT e R AR R by By o o

certi$ h&Wbes dydfcna Mtidifg chrok ARy Rn@ingl difdagd¥ToR I nervous system,
di seases treatable or preventable using the

multile sddguobis cAIRTrelated Derpdegencraion aed Hddieipars dispaseigfectious
el EuckBay 898l ERRARLRR ideBL b ARkl AABLE, amyotrophic

seasesS 0

laté@hill 3lerddiS and Vied R b@toinanhd¢rceplsalitiv sineoad-tomples vastOlitis;
and bone di seases associated with jncr eaf?ld bone
systesais Aprus sy themptosieralEyyinfywmatory diseases of the heart such as

cardiomyopathy, ischemic heart disease, hypercholesterolemia, and atherosclerosis; as
well as various other diseases that can have significant inflammatory components,
including preeclampsia, chronic liver failure, and brain and spinal cord trauma. The
inflammatory disease can also be a systemic inflammation of the body, exemplified by
gram-positive or gram negative shock, hemorrhagic or anaphylactic shock, or shock
induced by cancer chemotherapy in response to pro-inflammatory cytokines, e.g., shock
associated with pro-inflammatory cytokines. Such shock can be induced, e.g., by a

chemotherapeutic agent that is administered as a treatment for cancer.
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di seases such as ileitis, ulcerative colitis,
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wouog/ideweases such as asthma, adult respirat oPET/US2005/006242
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Tetracyclic Lactam 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, cerebral ischemia, acute
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calﬁﬁivhéﬁh?ar laBseadY. %Haﬁlﬂlé’srlﬂ’l calfd%\jab’&ﬁar digtage’dQfdaiible or preventable
nmbodi nent, the renal failure is acute renal failure.
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myocardial infarction, and a cardiac arrhythmia, such as atrial fibrillation,

supraventricular tachycardia, atrial flutter, and paroxysmal atrial tachycardia.
In one embodiment, the cardiovascular disease is chronic heart failure
In another embodiment, the cardiovascular disease is a cardiac arrhythmia.
In still another embodiment, the cardiac arrhythmia is atrial fibrillation,

supraventricular tachycardia, atrial flutter or paroxysmal atrial tachycardia.

4.10.8 TREATMENT OR PREVENTION OF DIABETES OR A DIABETIC COMPLICATION

The Tetracyclic Lactam Derivatives can be used to treat or prevent

diabetes mellitus or its complications. Examples of diabetes treatable or preventable or
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ParkipXbi's disésxe. Tetracyclic Lactam Derivatives can be used
to treat or prevent a diabetic conplication. Exanples
of diabetic nellitus or its conplications that are 10

treatable mmva&ﬁml%nphﬁvmlaﬁlcﬁ @%}é@ﬁzt he
Tet racycl i c Lactam re not
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include, but are not limited to, the cancers disclosed below in Table 1 and metastases
thereof.

TABLE 1
Solid tumors, including but not limited to:

fibrosarcoma
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feet, atherosclerotic coronary arterial disease,
peripheral arterial disease, nonketotic

woyperogboreem c- hyper osnol ar conma, nononeur opat RET/US2005/006242

aut onom ¢ neuropathy, a skin or 15 nmucous nenbrane
conplication (such as an infection, a shin spot, a
candi dal myxbgaeeanmn or necrobiosis |ipoidica

di abet i ctiposedoami t y), hyperli pi dem a, hypertension,
syndr oneclkdndrésafdehian resi stance, coronary artery

di sease, &8 'eﬁmga,yna di abeti ¢ neuropat hy,
pol yneur gpad, nmononeur opat hy, autononi ¢ neuropat hy,

a foot u5§ BSanﬁ) i nt disease, a fungal infection,
and a bag L ect| on, and cardi omyopat-hy. 20
4.10.9 T PREVENTI ON OF PARKI NSON' S DI SEASE
The Tetr %loﬁagqesgl?ei] Derivatives can be used to
treat or YRRApagen 1%¥6A™M8 di sease. 4.10.10
TREATMVENTYIORIEVENTI ON OF CANCER The Tetracyclic
Lact am Deresothelioras can be used to treat or prevent
cancer. EGnExampdres of cancers treatable or

prevent abdiemyssarggniahe Tetracyclic Lactam Derivatives

i ncl ude, riybtiok6Esafmd i M ted to, the cancers disclosed
bel ow i ncJRklcgnckr and net astases thereof. TABLE 1

Solid tupgl %Ctﬂe&{cléfil ng but not limted to: 30
fibrosar Tzﬁﬂi@y WO 2005/ 082079 PCT/ US2005/ 006242

nmyxosar coana i p%&r coma chondrosarconma osteogenic
sarcona g (SUSIOL] angi osarcoma endot hel i osar coma

| ynphang’88ar¥6%a | ynphangi oendot hel i osar cona 10

synovi onar® Bt%elioma Ewing's tunor |eionyosarcoma
ovarian cancer

prostate cancer
esophageal cancer
stomach cancer

oral cancer

nasal cancer

throat cancer

squamous cell carcinoma
basal cell carcinoma
adenocarcinoma

sweat gland carcinoma
sebaceous gland carcinoma
papillary carcinoma
papillary adenocarcinomas
cystadenocarcinoma
medullary carcinoma
bronchogenic carcinoma
renal cell carcinoma
hepatoma

bile duct carcinoma
choriocarcinoma
seminoma

embryonal carcinoma
Wilms’ tumor

cervical cancer

uterine cancer

testicular cancer

small cell lung carcinoma
bladder carcinoma

lung cancer
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r habdonyosarcoma 15 col on cancer col orectal cancer
ki dney cancer pancreatic cancer bone cancer 20
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esophageal cancer stomach cancer 25 oral cancer

nasal cancer throat cancer squanous cell carcinoma
basal cekpitlodiatearoimemd0 adenocar ci noma  sweat gl and
car ci nongking@h@geous gl and carci noma papillary

car ci nomgyelfiphd | ary adenocarci nomas 35
cystadeng&@bgi me, medullary carcinoma bronchogenic
carC|non§Hm{ eII carci noma hepatoma 40 bile duct
car ci noma orlocar0|nona sem nonma enbryona

car @iooﬁrgaorne canrcT:gr's 1nclma1ng4b§1t & IYﬁlﬁ@d gorancer uter ine

can
acute lymphoblastic leukemia (“ALL”)
acute lymphoblastic B-cell leukemia
acute lymphoblastic T-cell leukemia
acute myeloblastic leukemia (“AML”)
acute promyelocytic leukemia (“APL”)
acute monoblastic leukemia
acute erythroleukemic leukemia
acute megakaryoblastic leukemia
acute myelomonocytic leukemia
acute nonlymphocyctic leukemia
acute undifferentiated leukemia
chronic myelocytic leukemia (“CML”) .
chronic lymphocytic leukemia (“CLL”)
hairy cell leukemia
multiple myeloma

acute and chronic leukemias:

lymphoblastic
myelogenous
lymphocytic
myelocytic leukemias

Lymphomas:

Hodgkin’s disease

non-Hodgkin’s Lymphoma
Multiple myeloma

Waldenstrom’s macroglobulinemia
Heavy chain disease

Polycythemia vera

CNS and brain cancers:

glioma

pilocytic astrocytoma
astrocytoma

anaplastic astrocytoma
glioblastoma multiforme
medulloblastoma
craniopharyngioma
ependymoma
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mel anoma  neurobl astoma 5 retinoblastoma bl ood- bor ne
cancers, including but not limted to: acute
I yrrphobl Beplemacukeni a ("ALL") acute |ynphobl astic
B-cel | | bemengieblasicmte | ynphobl astic T-cell |eukenia
10 acut eacnpstiohéwastnac | eukemi a ("AML") acute
pronyel ookgddendeigkemaa ("APL") acute nmonoblastic
| eukem anrainceyRL yt hrol eukem ¢ | eukem a acute

negakarygggltlgﬁfakgcﬂ‘fﬁgg a 15 acute nyel ononocytic
| eukem a non ocyct| c leukem a acute

undi ffer l.e chronic nyel ocytic | eukem a
(") %L%%hg%rq“f/#ﬁﬁ cytl c leukema ("CLL") 20

hairy ce a multiple myelona acute and
chronic FR%P@J dWPg5: | ynphobl astic nyel ogenous 25
| ynphocy®edullohjasteiagt i ¢ | eukeni as  Lynphomas:

In one embodiment the cancer is lung cancer, breast cancer, colorectal
cancer, prostate cancer, a leukemia, a lymphoma, a non-Hodgkin’s lymphoma, a skin
cancer, a brain cancer, a cancer of the central nervous system, ovarian cancer, uterine
cancer, stomach cancer, pancreatic cancer, esophageal cancer, kidney cancer, liver cancer,
or a head and neck cancer.

In another embodiment the cancer is metastatic cancer.

In still another embodiment, the animal in need of treatment has previously
undergone or is presently undergoing treatment for cancer. Such previous treatments
include, but are not limited to, prior chemotherapy, radiation therapy, surgery or
immunotherapy, such as cancer vaccines.

The Tetracyclic Lactam Derivatives are also useful for the treatment or
prevention of a cancer caused by a virus. Such viruses include human papilloma virus,
which can lead to cervical cancer (see, e.g., Hernandez-Avila et al., Archives of Medical
Research (1997) 28:265-271); Epstein-Barr virus (EBV), which can lead to lymphoma
(see, e.g., Herrmann et al., J Pathol (2003) 199(2):140-5); hepatitis B or C virus, which
can lead to liver carcinoma (see, e.g., El-Serag, J Clin Gastroenterol (2002) 35(5 Suppl
2):S72-8); human T cell leukemia virus (HTLV)-I, which can lead to T-cell leukemia (see
e.g., Mortreux et al., Leukemia (2003) 17(1):26-38); human herpesvirus-8 infection,
which can lead to Kaposi’s sarcoma (see, e.g., Kadow et al., Curr Opin Investig Drugs
(2002) 3(11):1574-9); and Human Immune deficiency Virus (HIV) infection, which can
lead to cancer as a consequence of immunodeficiency (see, e.g., Dal Maso et al., Lancet
Oncol (2003) 4(2):110-9).

The Tetracyclic Lactam Derivatives of the Invention can also be
administered to prevent the progression of a cancer, including but not limited to the

cancers listed in Table 1. Such prophylactic use includes that in which non-neoplastic
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glioma pilocytic astrocytoma astrocytoma anaplastic
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2005/ 082079 PCT/ US2005/ 006242 pi neal onma

Occﬁgﬁﬁngi obl astoma acoustic neuroma ,oligodendrogliona

5 mening Aﬁgalaﬁsa Pyl ﬁdﬁ@gwmé%mmm@sg@wp

brai n tunor ngi ona t unor
chafetttided ik hypanpﬂasmj meuap]esm,rm@b}rispiesia thépresenve ©f ong of wate

chag%‘%gncs gfr are %%:gggﬁ?rgaﬁ%glep@% rgﬁg a gla}}gﬁar}ﬁ_%b%r@ Ve EhspFayed in vivo

or &1¥ W witfo 53%%5 Gelléa B$RIn arfalifdi, Bak #iIGRHe the de@RbAity of
the centra nervo S systen1 ovari an cancer, uteri ne

prophylaetic/thstapeichadnzinistrtiopefircTessacydichartan eé'é(é%‘fﬁag%”&h
chq%%%?s&]ﬁ% 8%? Ealysfgr?nne% phenc|>t|y}\)/ee Incfi ch:r?orpholgéy &a‘ﬁ%@sd 1(?0'§gr
substratum attachment, loss of contact inhibition, loss of anchorage dependence, protease
release, increased sugar transport, decreased serum requirement, expression of fetal
antigens, disappearance of the 250,000 dalton cell surface protein, etc. (see also id., at pp.
84-90 for characteristics associated with a transformed or malignant phenotype).

In a specific embodiment, leukoplakia, a benign-appearing hyperplastic or
dysplastic lesion of the epithelium, or Bowen's disease, a carcinoma in sifu, are treatable
or preventable according to the present methods.

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

In other embodiments, an animal that exhibits one or more of the
following predisposing factors for malignancy can be administered an amount of a
Tetracyclic Lactam Derivative which is effective to treat or prevent cancer: a
chromosomal translocation associated with a malignancy (e.g., the Philadelphia
chromosome for chronic myelogenous leukemia, t(14;18) for follicular lymphoma);
familial polyposis or Gardner's syndrome; benign monoclonal gammopathy; 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,
hereditafy exostosis, polyendocrine adenomatosis, medullary thyroid carcinoma with
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;, and exposure to carcinogens (e.g., smoking, second-hand smoke

exposure, and inhalation of or contacting with certain chemicals).
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anticancer agent are administered 1 minute apart, 10 minutes apart, 30 minutes apart, less

than 1 hour apart, 1 hour to 2 hours apart, 2 hours to 3 hours apart, 3 hours to 4 hours

apart, 4 hours to 5 hours apart, 5 hours to 6 hours apart, 6 hours to 7 hours apart, 7 hours
to 8 hours apart, 8 hours to 9 hours apart, 9 hours to 10 hours apart, 10 hours to 11 hours
apart, 11 hours to 12 hours apart, no more than 24 hours apart, or no more than 48 hours

apart. In one embodiment, a Tetracyclic Lactam Derivative and another anticancer agent
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rivative n i) . ' .

LB Fe. 4R%s iy PR P AR Ry PR o
thefiR Gt can also be administered by any other convenient route, for example, by

infusion or bolus injection, by absorption through epithelial or mucocutaneous linings
(e.g., oral, rectal, and intestinal mucosa, etc.) and can be administered together with
another biologically active agent. Administration can be systemic or local. Various
delivery systems are known, e.g., encapsulation in liposomes, microparticles,
microcapsules, capsules, and can be administered.

Methods of administration include, but are not limited to, intradermal,

intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural, oral,
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.av\'/ee.ks, 13 wwé%(otsagl% a%lééﬁg‘gg@/\%ee\%g’, ‘t&g%’r‘amﬂé‘%lﬁsﬁ%é“’mzk@?’ of
lingitatio, yelekal ibfefionaliring em@ery; &piday applicationle. & iBSOHMENon with a

to.(£. 9., mnutes, .15 mnutes, 30 mnutes, 45
woRn(} Ei‘feég,ng f?tﬁlb%ﬂf gery, olpyestion, Bygneans of agaileisr, bymerng of 2
RO » , . .
PSS endia Ui iy of Sy ablm, <R ilBhhSheidy Y€ Kot
nogporomsyiegeatinbuempteriab irdnding skembrires, snth hhisialastiemembranes, or

fp@Qti cancer agent to a animal in need thereof. In
various enbodi ments, a Tetracyclic Lactam Derivative

and anot e tert:AM binbadieRhtsA ARk b &AL Blixt&uRE the Tetracyclic
m nute apart, 10 m nutes apart, 30 mnutes apart, |ess

LagtamrDerivabiyes infrathe central @arvonssystin or gastointestingl thastiby aty

: . urs, 30, apart,. 4 hours to
soBefONR, BR8Ldne BuiOUISelf: SRR, IRUSPBL Ot phome
Intrayemtsicalpairectién loani bs facilitadd B9 uh SntedvehtricuBr BAHEST, t6 Kample,

hglu(ﬁgoa art, 9 hours to 10 hours apart, 10 hours to 11
AT Lo a Leseivpir, surhRg gp Orugayexesgseis apart, no nore than

24 hour s paR@¢dary a I .

one enbodi manta,ry a II‘Iﬂeﬁt?S Fggégfﬁﬂgkég%%wgﬁl’veg %\Pseusaeno an inhaler
of pabylinesy anghformalatien vdteant acrosbhzi@agOM 53082 Paiusion in a

CT/ 1US2005/ 0 42 are adm.nistered with ;3 hours. In
oG R O S R S R & porim A bRdgars (e
Te@dt§chODhdEh BevaG A RN HRISMuIAEE 284 E‘Elﬁﬁg%ﬁ(g{yegfitﬁ Suiishel

.to 24 hours apart. In one enbodinent, "an effective
binders gad cxfipigntpstelnayicigiveetidest am Derivative and an

effectiv t_of .anot her-anticancer agent are
pr esent &nﬁ{%s‘? gl%é)dl%e n& Q“r?p%%aﬂ'cgﬁrtqcm CRGINGINS
deltvieiesl in anpsisle! iropariiculaseliptsom® (se@ T &g 8k &t 148t 19971558
ot her enbodi nent, this conposition is useful for

(19D 2o ko 8 Daeepheitls &inosemes iedhe Eheyapnat InfratioweDisease and
Cahdef31£8290nPB5Y 885 pfbgdy). adm ni stering a Tetracyclic

In yet another embodiment the Tetracyclic Lactam Derivatives can be
delivered in a controlled-release system or sustained-release system (see, e.g., Goodson,
in Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138 (1984)). Other
controlled or sustained-release systems discussed in the review by Langer, Science
249:1527-1533 (1990) can be used. In one embodiment a pump can be used (Langer,
Science 249:1527-1533 (1990); Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987);
Buchwald et al., Surgery 88:507 (1980); and Saudek et al., N. Engl. J Med. 321:574
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Lactam Derivati ve and anot her anti cancer agent
i nclude, but are not Iimted to, the |ist of cancers
weebosfoszd7h in Table 1. 10 In one enbodi ment, tRETABMEN06242
is brain cancer. In specific enbodinents, the brain
cancer is pilocytic astrocytoma, astrocytons,
(185 lisanothensmpodigtenhpolyierio blass tabnmnroelused Geew/caicad

AR oAl R g N oLl
BioangRkbilitg Dk ®5bdick @exv?h ang ?@ﬁoﬂm&&w ¥8molen and Ball eds., 1984);

THERAPEUTI ¢/ PROPHYLACTT C ADM RI' STRATI'ON”AND -
Rasefirnd Prpongs/ @daanagol. | Sqi/Ev) dicromwd. €lem. 6T (1888); Lietry et al.,

Seleae IR 1AFG oF hafG bl Blcasts F NS et vt .
Neabasueg. M5 (2ORIYet racycl i c Lactam Derivatives are

useful for treating or preventing a Condition in an
ani mal | ﬁ“ﬂ%te@ofl}?é pebpdinygabA ca@rﬁqhdsow@med-rahase system can
| e ' fe | xes can be .

e R Al e A A R A BB BB 5 e spinal
colvomyp brawska, himgsongasgoimnedstiyal tBeE eisabl Bri A bAlly’) frtion of the

yehi cl e. The present conpositions, which conprise a
SYSFIPICY9%1 i ¢ 25 Lactam Derivative, can be admi ni stered

orall'y. g pl@bhiaeulosfioh@EAARHIRAY 8sh¥SR LluitabRSmount of

i nvention cgn al so be agmgnl st ere%l %5‘5 aﬁy oat{%léfd ount o a
phagrgericaly agesptable dxoipientaaps & proyide it fiosidor propaoddusinistration

Inj [;on, by absorption through epithelial or
to{r}#{%]caggﬂa aneous linings (e.g., oral, rectal, arlgEg

intesti niShclilﬁlﬁz‘@ﬁﬁcelﬂicﬁl- Ixcifiht& & RAREY, BhH LW er and oils,
. together wt anot her bi ol ogically active agent. .
mciktﬂg%%?hgﬁer el neyRlediam apisnalyagetable, or syinthetit orighy, seahsasi@anut oil,

L Mery. g.m..€ncapsul ation .in

sl Y8BT LA B0 o HRY e 1y SRAAPEN AL 80 b can e
salawedgwanacdéa; @diatin] sireh aste, Vit Nadstin tolelahinilfdal dieh @R the like. In
ad(# clude,. but are not limted to, intradermal,

P-4olient shebilizing, dyickeningnbbricating prd erleiig agents can be used.
. iy o
B

US2005/ subl'i
administered faatsr atlimal. nWVatey ap paticulan pnsderaxedpient ediealthe Datracyclic

Lol AR B o OB B3 Ll b s doroc
hcommlons o et SRS 0 10 bt
injestAhlstolutions; Shitee Pharmiagsuticabexcipderds giso étdlwle stxfrch, fybucose,
S b208E Sy PSR FHRS i L SodiEH AL Gy
monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene, giycol, water,
ethanol and the like. The present compositions, if desired, can also contain minor
amounts of wetting or emulsifying agents, or pH buffering agents.

The present compositions can take the form of solutions, suspensions,
emulsion, tablets, pills; pellets, capsules, capsules containing liquids, powders,
sustained-release formulations, suppositories, emulsions. aerosols, sprays, suspensions, or
any other form suitable for use. In one embodiment the composition is in the form of a
capsule (see e.g. U.S. Patent No. 5,698,155). Other examples of suitable pharmaceutical
excipients are described in Remington’s Pharmaceutical Sciences 1447-1676 (Alfonso R.

Gennaro eds., 19th ed. 1995), incorporated herein by reference.
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orally. In other enbodinents, it can be desirable to
adm ni ster the Tetracyclic Lactam Derivatives
woaemldsyn79 Thi s can be achi eved, for exanple, ardTnsR0BY06242

way of limtation, by local infusion during surgery,
topi cal application, e.g., in conjunction with a 10
wound dr @s shaigmbddimentstie Jetrycycly LaofasdDerbvativeyanremumlated in

acq9§;dOf %@% %ét%ﬁr%ﬁé@p }?r)éﬁqr@?ﬁg’sas g;ioglgosﬁxﬁlp'upggaé ! gq[ ﬁﬁ%%ﬁ‘l% r?nnrﬁétrﬁ{on to

huR8h %Hﬁlﬁs. ﬁeﬁBQﬁfi&%sfor Sfal 8ALRL BRUS: TBEETIrA of thiléts UBkdHzes,
menbr afies, such as sial astic ‘nenbranes, or fibers. In

aquaus ai nily sipehsiest sraniles, pawdoes, emslsicab) apsues, aymps we elixirs for

the Tetracyclic 15 Lactam Derivatives into the
exesBRer G BTSSPy R e B HELSDE FAPEY Agty or examle
swaet¥ nin? WEAPLRNQ %@@OS&,%#&% initor SAbEAYIBNMIAV Rk Alents such as
intrathecal, and epidural injection, and enens.
peppermintesil of wintergreenj achewy; eodorigeagenisi pid presegving agents, to

o AL Yt St lons A0Rb o 3RS oot om
theEFhptsRiond thiObe Esfedbiellyatignmelayiet an@ algsorptivn inslee of

an inhaler 20 of nebulizer, and formulation with an
gageqiniesfinial frag t}a@@bﬁ progiding @s%@amﬁschﬁn oyeran extended period of

. f1 UK OC- ' . -

o USRI, AL SR, e i

Te@@é%c}li&t[ia\ta‘m Eamxadn'ﬁefammd atietledsr arallyppméniistered comippkitions. In
tradi tional binders and I pi ent h e o

thase Tafjoy R1SHioRS. IS, AN BRY EARGRH RUFROTCHIE e e9mily p frabibed by

th%-%‘?%gglz@glg?lgrﬂt, AR GRNs Bedispacdfbiagettefl abéht 2oMPE4iELE through

a 1 posone (see Langéer, Science
an 29&tir 2 Tha&3Rlivérygd@forom ¢al pexwideoan gsseniiaHy zeo qafler delivery

I posoi nes.in.the. T . Infecti i .
BR8P 103 A B B Ry RAGRIRRE A e cey
mASRALLERY oy QoI IRbEREYFHE 6r HREdraNtER ke \¢ah b6 e adtl. MBral

delivered 1h a controlled-rel ease system ar

compgsiap?%@anriecléé% gardped eraipignis sueh ¢ Mausiiphdaiose, sarcin
Medi. Licat | . |
8RB SO 0N B LRI MR e

enﬁ%ﬂhﬁéﬂi@gz éipagean)s phamnadestiuabgedei n the revi ew by
anger, Science 249;1527-1533 (1990) can_be used. I.n
one enbodiriBatherepbraimenatihe d eﬁ%‘é’&ﬁf" Eﬂﬁt@%‘rrber Nglives,cag be

. - S . n P i I
AR B g ey o
adfrii 8IS0t onacvinfBme diekilesibotahic, aqiovBrbyifer. JWhdre B24ss81F4 the- 52

WO 2005/ 082079, PCT/ US2005/ 006242 1989)) . L.n . h
CORROTAPRE L 0 PAOLT & SHUDRPATE o0t CHRDGtys (QBHE Sl
adgfﬁ%i'sl\?/fvéthon &g@ptﬁ%{gﬂ 4H§lu@é a (At adsinetlc Ralher 3@nbéa60@ lessen pain

se eds., ); Controlled Drug
at the site of the injection. Generally, the ingredients are supplied either separately or

mixed together in unit dosage form, for example, as a dry lyophilized-powder or water
free concentrate in a hermetically sealed container such as an ampule or sachette
indicating the quantity of active agent. Where the Tetracyclic Lactam Derivatives are to
be administered by infusion, they can be dispensed, for example, with an infusion bottle
containing sterile pharmaceutical grade water or saline. Where the Tetracyclic Lactam
Derivatives are administered by injection, an ampule of sterile water for injection or

saline can be provided so that the ingredients can be mixed prior to administration.
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Bi oavai l ability, Drug Product Design and Performance

(Snmol en and Ball eds., 1984); Ranger and Peppas, J.
woORersmsml79 Sci. Rev. Macronol. Chem 2: 61 (198BL1/usSenny/006242

et al., 5 Science 228:190 (1935); During et al., Ann.

Neural . 25:351 (1989); and Howard et al., J.

Neur osur The Tétradyblid L&B&N Derivatiyastcaaibo laﬂﬁmnlaafceddhymemrolied-

control | ed- or sustaine re ea
relqape o YRTamchyclspseameaRs @égy d¢ IYemsé Gees %‘%? gveEZ%f)gmqto fiose of
ordPﬁlﬁ% Mafi kY 8% ar€ 1kam é&qnccl ad) Bt ax%‘ﬁloﬁﬁﬂmte@ kERiibse %Kécﬁbed inU.S.

or gastroint stlna t'ract us requiring only a
Patéutabdsi 8)346§770:18916180% Bs361808; 3169% 12346008, Elde A1674,533;

5 oSf TR o0 STB0h! 07 Ly SO ae 3 SULL RS A

of WhigN hsdﬁcHg@raftéH Kerifby %f@fé%&e agﬁ@HHc?sh%cafdn‘ﬁB cad Qe 4428 to provide
ani mal phar maceutical exci pi ents can be |iquids,

corgupdind-axr swstaimed-aeldaseiof one onBorevwsitivel inggediers using, for example,

etrol t.abl e het
eyenPySeia A TRhe ot REEYEmsh maficet it larteafl Mlanes
ostidtic F8RndshBultilfRr cdiiRgphaicraaaitlés ﬁbo@hﬂéspﬂnﬁﬂi@h@ﬁa dea
sal i ne, gum acaci a; gelatin, starch paste, talc,
com@nmqmthe@@f toiraside ghel desied Tplanse Bindile Hevaryirg pranqrtions.
Su1Fl ??ger c:ocna 116:("31 u&l slug gfng -(r)%g%sg féllnédr% S ngg%bgrgqg 'tl{bgc slf_llled in the art,

Bjdbigihﬂ&l‘xliestﬂiwtfdmewimﬁ be Ir&ﬁlh]]y)sd&cteé oralse evigxihi pctewt S
are sterile en 20 admnjstered to an ani .Vt er
ingfegientygfr the enveatey Taeinlentondpiy IFPTRAES EREC init 4058 forms

suithBle F ¥l | h&PJ '1'31%?1%1%%3\/@&‘['n%@hhﬁte@%tﬁﬁl@tts SdaBSlles, gelcaps, and

I ntravenou I'i ne sol Utions and aqueous dextrose
capdetsl thgt y::reeldaﬂ)teé fdruoholdede @n swdtanedslenpl oyed as i qU| d

exci pi en r{i rl nj ect.abl e -sol
Sur 1 oo otped sl kBl STAREn FiRRk hiBaton
coripet B mig A @S ount J)@?T@c% cﬁdlEécQﬁﬁ De@Rhaald 1, trdf8bi prevent the
rice, flour, chalk, sil |ca g ' sodi um st ear at e,
Nagta

Cogclhyloe id i nmgtnetaﬁétnee A gev el enntioHpéyargustaiged-selease

coR B BB B 0 e, o

incetR8éd Silientedinpliane. Cmnidaitibnnbmmlle&mim&lmﬁ-mleaﬂel gogipositions
emul si fying agents, or pH bufferi ng agents,

carpfexershly %fﬁ%@@lttm%?fso%ﬁtrpftaﬁk@l P ?Waafer%% ?‘F%'r?é blood
levald S’Té%fh% llc ath PlarivhaR %(Fcanodh{lé Redubeink %Eéunée(r)lce of

caps es contal ning liquids, powders,
ad\&msbtmmﬁecml ease formul ations, suppositories,

emnul si ons I
other fobiprealor st aReieenst FOBRR iR fusie lease an
amBQﬁ'EQQSa' Tétﬁ@ydlﬁ La'&tahb@eﬁ%tme%at%ro&ﬁ@? ProRIut&aRe Besired therapeutic

Pat ent 55). her exanpl es of suitable
or mm@hyﬂac:tmﬂfchaland @(a:dmp]ly; nmd;ccmtmu@{l@srgldas@qthpﬁamounts of the
regERE) 2 SRS B0 BREET, ARSIy Bt

ovéan'R i@ pEriod ime. To maintain a constant level of the Tetracyclic Lactam
Derivative in the body, the Tetracyclic Lactam Derivative can be released from the
dosage form at a rate that will replace the amount of Tetracyclic Lactam Derivative being
metabolized and excreted from the body. Controlled- or sustained-release of an active
ingredient can be stimulated by various conditions, including but not limited to, changes
in pH, changes in temperature, concentration or availability of enzymes, concentration or

availability of water, or other physiological conditions or compounds.
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WD 2005/ 082079 PCT/ US2005/ 006242 | n one enbodi nent

the Tetracyclic Lactam Derivatives are fornulated in
weacevodzoree Wit h routi ne procedures as a CcoOnMpoBCTIUSBO05/006242

adapted for oral adm nistration to human beings.

Conpositions for oral delivery can be in the form of

t abl et s, THeczen@e f theakpuacydicdracaind Pesvsjve tisit dneffective in the

tre r ‘1%2 |%|F grseﬁfgq?t?c\él\d %:@Zﬁgq?cguugg% A eﬁ%ﬁﬁ% Syestt%tﬁaycp Qlinical techniques.
In aggigiﬁgfzjgtvjiﬁg St FARE NLA AnQ ﬁor?ﬂlﬁf'”ﬂére%qﬁSféﬂtﬁ hefpAientify optimal

sweet eni ng -agent'S such as fructose,
dosagenangeamid he pradseaduae inbe drhploged crg adgpedepsnd oe thegoute of

peppermnt, oil of wintergre r.cherry. colori .
sdnfalreion. A seuy P AEr ARG npeiny i ghbar ot e Hcided

accOiad B Qﬁé’ﬁlﬁ%ﬁi’ehﬁ’ofﬂﬁé BlaabliheP hRP&dApaABnt \BFfcRAMRIces in view of,
ere intablet or pill form the conpositions can be

e.g.cpailisbled dimded] agnditiss Snitelje affecsive sloseegtisenupts, BeweYeriigage from

10, gastroi nt estj nal. tract, t her eby, .or oyi di :
sbog AP ERREEF BhOD et g BHY haiafiifes e gypicatly bout
50038k ©F leky BirevBRT ABak & G ndudsment thoefiebtivg dasage is about 0.01
oshotically active driving a Tetracyclic Lactam

mg 5 imgaebaus lang, Aogb>@ met ahse 19QmeorkAut pOREIE APYY SPR e, about
o]ag oYY S, a

o SPER S8t SR AT FRLRBEAIES B0 1 W O o

1 gt dveudl.R\ Aigoue Anpgubdut WhigcibosinveBlgs abant AiGsplahoet 2.Ag, about 2.4
agent or agent conposition th 15 t .

&, UGS BAHOTERD 5o PRI b6 20 bf Guit 3 o SE0HLT G1 out 38 &

abhth g OfHdGH zft.QF’é, L&l 4 PrBbid £6 38SatRPAIeH ah@abdie 530, koery 4
pro i“fmedi I f A

les o ate"release formul ations. A .
hours.nBquiedlent doszdes miay besadotiniaragl giee vafiousdines parinds drclyding, but

| ycerol .stearate can al so be ed. al. ¢ Lt
ot 164 R0 S AP o e R Piaey & Tl Sl ey RS, aBER every
12 h&et 0BBut Seff ShourSBAHOES Ve 36 BalrdladouS@iyis hours, about every
saccharin, cellul ose, and magnesi um carbonate. In one

72 Boursreboul averst Wedke abieti qyP@e vereks.GoopIeRAEf ek, about every

ade. .l n _another e di T ' > i1 ref
o D T4 AR TR AR ARG shbahercn et

to toiMbeits admafsterbipihaeds if moeothan oiné Temacyfctic Lactam Derivative is
i ntravenous adm nistration conprise sl{?(e}ri e i so%@

ni. c.
admipisased thueifestive fingase AMOUBESAFTFSPOpA Lo € dmpiiR dmigitered.
al so inc i | bd indRIRRASEAt MAPmbahS,
i nt ravengggl%gguggémy% é‘%éﬁ%‘ﬁ&?gﬁd%pti ongl Ity i nclude a
graholadhg anesting icthalscrespstivelynadahe presentlcesypesitipad ¢an cgntain

he si f the iniection. Generall i i
oy gt bbbk S obeRrb R ol T SO B AT or e
Te#&g%ﬁ@?é&&ﬁ DLVRive 8y vs%i?ﬁ@f Golus. a dry

yopni r water

I zed- powder o iter free concentrate in a
her net i c&hé josagalregimeontitizing thesTaitacuelicalrpoim Iicgivalive can be

sachette i.ndi cating the antity. of LV .
selgeA B ARt iy R pHot g Rt ind Gk 3808 Ake. srsighs. sex.
and@ARHRLISIBHRRNRY theirnimiab the deheytyofithdx@nditRpanbe dieatedy the route

exanple, with an infusion bottle containi ng sterile
of phintatieBon;ithareng} eichepatie Bincéen ebihp aaimalyanddhe particular

Tetracyclic lactam i.yat i,V re. ] .

TefriioRlt Lab PESIRT sRBlovER, MiRE R RuRdTh Mk ChafoRkly
determine and prescribe the effective amount of the Tetracyclic Lactam Derivative useful

for treating or preventing a Condition.
The Tetracyclic Lactam Derivative can be administered in a single daily

dose, or the total daily dosage can be administered in divided doses of two, three or four
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saline can be provided so that the ingredients can be

m xed prior to adm nistration. -54 WO 2005/082079
WOCHIsW8AN05/ 006242 The Tetracyclic Lact am Der PCaUS®S/006242

can be adm ni stered by controlled rel ease or

sust ai ned-rel ease neans or by delivery devices that
tirggsedajlg) Futhermerea Tdﬁmsgclm:rLacmmmmsmh be admidige@ttin
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o RTREL Ba DUValTR: AR R Mer Al il AR Db iaeRons of the
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the glesigash thenapeuticrae podphytestit acﬁiwgchncmmo ose inthn@tans. Animal model

eristic C | evel s of the
8y$ I?I?s{%%é)?cl &ﬁ_ %Fb%s%r}? QfS{) ef%??&ycan t hus reduce the
OCCUr I eNTRe pleserd @WEhcR 164 ﬁ@atﬁéfo? Bleventiy Y Cehéuﬁg i?An animal in

sust ai ned-r el ease COﬂpOSItIOﬂS can i nitial y el ease
neegthergofgep dwthescomprise pdmipistéring amothenpphylactic viethtlaptutic agent

to tHé 9 Me@é Q&IM it qete:l{eﬁ% &3 acilg &%Pﬁe ¢ a@%&a&%ﬁt ;qualée elybodlment
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Der i vatll ve to maintain this |evel of therapeutic or
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SRR & SRR WICATBLICRTL e o

Derivative 1n rac
carCDevasvelm discasa agd:m Emeelrmametic figemim) dﬁmﬁ&bcﬂaﬁﬁgﬁoﬂmﬂﬂﬂﬁung
at wll replace the ampunt of Tetracyclic

faCtBEI @pélm( ic AgERt, an #ylc agent, and an anti-cancer agent.

In one embodiment, the Tetracyclic Lactam Derivative can be administered prior
to, concurrently with, or after an anti-inflammatory agent, or on the same day, or within 1

hour, 2 hours, 12 hours, 24 hours, 48 hours or 72 hours of each other.
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met abol i zed and excreted fromthe body. Controlled- or

sust ai ned-rel ease of an active ingredient can be
webtoomosat7ed by various conditions, including beCTASR005/006242

limted to, changes in pH changes in tenperature,

concentration or availability of enzynes,

conde nmta@n corbodimersythi [Tabhdyicliy LattanaDeatvatioe cad beadministered

SIO|0 nditjons or c ounds. -55
Pﬂ%%’s §t?5b8ﬁ*ﬁtj§29665%6’6%@ I35 Hh O of thersgme day, or
withet 1 A6WC Rikeutsa st AHPer IYcﬁltré ViR 8‘8[3 Lorl73 h%tlf‘s% 'aé}?oﬂh@r the

treatnent or pr evention of ition can

det &0 phillhaepthyr estheditaerd, the Tntracadchc éad:tamdhfﬂwatlvd: pan be
in,vivg assa n.optionally b

t C
s G adrot b Kool Y ot aR M Ggblged PG of onsame
dayroe Giithén UQsEr, ROobR, EPRLGY X Katis, ARHBuAeRENhoafs 6fh:%cth other.
route of 5 adninistrati on, and the seriousness of

condf ¥5tnother ergbedimsnic theabrirasrelicenctran Derivlativeowen b ng
adﬁ]ﬂlﬁt&%d{pﬁggfge Qéncﬁﬁeﬁt%?wﬁhag e{f{&lr %]g%tb?%} hO%ggCE‘H) 21?5@3& agent, or

cl rcunstances
on gteuinesiay Seri witltih @ Ioif,eClhdurs 130806028 AOMB 48 hdi@WBN'B hours of
i}s}gge from about 10 micrograns to about 5 grans about
Ca\EYSF- 4 h, although they are typically about 500 ny

or t
of £ oo PRt R EHhche B T gl B PRV B b 1 spigisered
pnwgto cagmutrelﬁbl wih, lelﬁgt arl @@ienmtic ageml orZﬁthgamaH@%tor 34thin 1
abou 400 a 500 bo ng, about
houfo% hyrs. ;l?blb o 25&?8 gg hﬁt}rs 0286‘5’( othar’ g apout

1. ZIrganoalliBaléianadﬂn@u BOPetracycic Bact@RDivhiif G
2.0 g, about 2.2 g, aboutac%,C C g, Tabout 2. 6 &%{“St@r@d

prigr tg, ¢pncusenity Wity ag aftebahema@opoigtic edlony stnwlatng feotuuf or on the
t b
s o B o8 Sl Pl el 2 B w2

weﬁ«seByveéks‘L&mWHﬂ& ofeg¢H stkent dosages may be
nlﬁ%t ered over various tinme periods including, but
not

rekpdimgentghis ketragysliy @CW@HW&W@ gen by édlgmﬁstered prior
to, Q&Whﬁen Qth, &V ei/al@ofﬁ%t?; ot n -@?éld%églﬁgsm %genla Ot of'the same

about every 24 hours our s~ abou
dayeoewythlﬁtﬁl hauy 3 hoab ol haws 24 hodl, B9 Hows oallD bbue\vEeXch other.

week, ut e weeks about every t hr ee weeks,
about evﬁﬂ’ ?R}h%/r n\{&ﬁlﬁn%o@? Tegasyrlic fgcirphbpdvatipgsan be
adn@ihfsegéd yﬁ‘oﬁ@ SRRBuRERH #h, AR SEE QFQIX%?(?& ?g)eﬁl?fo‘? on2Re §a9ne day,

total anounts admini Stered; th han on
or wWighip é&;ﬂ@r,ﬂdxa_uas: flamomess 24 hourse4§ lmursadtrﬁ 21hcs1rseof9¢ia,chtott&:r

effectiv 329¢ am t tothetota
amount  a ffe% RNl Or%@?ﬁtg tﬁ 33% ’é:aﬁge‘bté 2 oNylg those
skiléezicianil 49 HOweRHVR N weldlitht i BEilled bARNY @ DURGew o determine the
coati ng nethods, respectively, and the présent

Oth%fdh?féﬁfﬂtticélﬁ%ntc?a@tm eHeefiveramgnnatroge. 10 oneembodisaant of the
1nv§ﬁ16h gg @eﬁog{cgggfé %E%E[lc éé-n?m U{Steill;g/ t ¥ abOUt Zhgré)fpectwe

ammmlt ofrihe TEhecnys dgetaneDeBi v tid letsﬂhﬁﬁ! ith Bﬁeéfﬁi'éraﬁﬁﬂlﬁ{ Weuld be
ivative can be selected in accordance with

Wheée \tﬁﬁrqnfé?f}ﬁed‘ﬁpqﬂé}&aa?@ 1} peY adaninigtersro dn thip easeewithedeing bound
by 86§k is 8% ved that the Tetracyclic Lactam Derivatives and the other therapeutic

agent act synergistically to treat or prevent a Condition.
In one embodiment the other anti-inflammatory agents include but are not
limited to adrenocorticosteroids, such as cortisol, cortisone, fludrocortisone, prednisone,

prednisolone, 6a-methylprednisolone, triamcinolone, betamethasone, and dexamethasone;
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and nedical condition of the animal; the severity of
the condition to be treated; the route of

weadmsussi7pat i on; the renal or hepatic functi onpoi/usb®s/006242
animal ; and the particular 30 Tetracyclic Lactam
Derivative enpl oyed. A person skilled in the art can

and eadstenoidad anmurﬂlamnamw TEeatqNSPEDE ) suet dsespiring acatauimophen,
of the Tetracycl élg) Derlvat e useful for

mdpm@gtaﬁwg syindg ¥ ol R HALPIO1RC, PHETORR  MARPEPT ¢
|
ol RE, E%E“"“"%ﬂr YehR ﬁ’{f’%‘? Dp AL, SERERC Ridl iécllbamic acid,
plraximun; stkexidm, naltinetoeg rafosesb, okletoxib, ¢tbdaac, and hisngsulide.

-56 WD 2Q05/ 08207 US2005/.006 tines

Fur t her i 81 SRR mERYBE Prer AR R LGH P FAECDS R ar not
linRQAS ARFE 8 8iotdhsinl d¥nk &R 3hz ) ThiibRolsORicR Ak cAtR6pidf enalaprilat,

sui tabl e I nfranasal vehicles, or via transder mal

lisinoprtile b¢nazamln§DStﬂ®psb trandotepidf quinaprddendvamipid; fliugeticsraigh as

VR SPoMRRE, APl Lo

indRYShRI) aﬁnﬂ@n&’@%ﬁ&Q)lﬁ)n@mﬁtcﬁhbsdﬂd&lbrwhcﬁ‘cﬂﬁlgdﬁes Elmhtasmltﬁﬂﬁate

rather than intermttent throughout the dosage
gemghraztinfenofprats; ClPIfCPfdgﬁtPa%qd\}f@Z{‘fg‘ﬁP@al prepar ati ons

I ncl ude mﬁggmbgdl HPtﬂE Sthel ?ﬁﬁ ﬁ%e‘u@?ée(ﬁ?s%hcﬁﬁé ﬁﬁ(tsare not

and gel s, erern the concentration o etracyclic
linBedity glucugonsasgpesodtatinndaoxitie Qulfofyluceas,aoc bs Bidtamide;

or,. wv. _In _one nment, the c sitions.c .ise
acphexABIAR (RS CBRTaPrOR NI AR Apizige. iiifide, and
ghl:ﬂ%gir tin\éﬁhna&‘ir &, s dsGapHpBihi RIS natklimite; BRRLMEES, such

fective reat or prevent cancer. |In anot her
as eneifoctiimeamid phbnbrlalm ﬂnaZOdﬂﬂln'EdtcmaﬁE;)ﬁWh as pggglntamne rosiglitazone, and

Derivativ d an th .anticancer agent i |.east
trogh3ggeney. ‘i% ggflcqs 10y Sucg’oel'?tﬂ PO ?lher apy
agents by, ek gf%o&fnehhﬁe SR Qi chflovaWigst disthhsiRd sl i8¢lude
oral admnistration, this amount can be varied Trom
butire mbt Bmiied tocaitine; tam%me;; anérngmaruﬂc tdeeptoBantagonists, such as
conposi tion. nme _ora i ons._can [ f .
st sRBRIRB gy DU R Rt BUoip by R gpfih, ofBbium,
an®PRJlieYadihe/e and anot her ant i cancer agent. O her
conpositions of the present invention are prepared so
that a parhsrtlersherapeytigageniicen alspbapn gt gastubioyfeducing any
1.9 <
ol g B L Te R Py sl MR O e Pl
theipdulic U@ chobe a2 Gntidneetidegeiite diﬂahgﬂapﬁunmful mrtlemetlc agents
prophylactic_activity prior to yse in humang{tf
ingheso U @5 SpEHRIEd: BSOS oAU doF oPIE 18m§raém
f, &h
Sl LSAR P LR RIS, AAE Sin,
hydmyimetetcetyllemipes meeo@bamolirsiney allzgplachao fpasetron, benzquinamide,

.prophyl actic or therapeutjc agent ni, mal i,.ng.
bi A e e P er bp iR FlebSerih AvpliuRy R gorT e S Ricol
doBRDPH, "R lizine, methallatal, metopimazine, nabilone, oxyperndyl, pipamazine,

scopolamine, sulpiride, tetrahydrocannabinol, thiethylperazine, thioproperazine,
tropisetron, and mixtures thereof.

The Tetracyclic Lactam Derivative and the other anticancer agent can act
additively or synergistically. A synergistic use of a Tetracyclic Lactam Derivative and

another anticancer agent might allow the use of lower dosages of one or more of these
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25 the other prophylactic or therapeutic agent is
admnistered in an effective anount. The ot her
wonroeFvgteret i ¢ or therapeutic agent includes, DbeBCTIUS2000006242
limted to, an anti- inflamatory agent, an anti-renal
failure agent, an anti-diabetic agent, an anti -
ageRis andlvalsssifrequeni sémsistaemof saihagentd ermtantnAGeEMt cander. The

S B i S T S o oS
anfCaricr QRAtsMARA I TBNhinididlailelbAs Y& 'ﬁ%q%r%ﬁfyac@n reduce the t}c]xicity

Derivative can be adm nistered prior , ~concurren
asgfciaied with ge askmigistration of satd zpentatto py asiged tyithont edudihe the
ithin 1 hou 2 haqurs,..12 hours, 24 .
oA of 8 afllle G Rodmed i copioy I8 hajingra S herpisip etfect migh
roRABARERNOvRACTBIAI U062 inl e BERMIS ofSHROM! B/ he
he Te%racycl ic Lactam Derrvative can be admnistere
fe‘iﬂﬁrle? ot glvepssife wwanter pidgieffgcts @psogiatask wishn thentse of eitladr agent
aldi@i | ure agent, or on the sanme day, or wthin 1 hour,
2 hours, 12 hours, 24 hours, 48 hours or 72 hours of

each other. In sti.ll ot.her e i men the .

Tetracyc I“gdli et S‘@?’%@Pﬁgﬁ E%f?%WYQbﬁ%éa% h-?&‘i’f?"ﬁ‘f“s"tf@rt@%i anticancer
aggtica adtGynE@QRGUAIERhéY adthihRier&d indfok& t np .

%gent , o?, %g t he y:‘gms aday, e(r)r IVI\}I t hi n@ﬁﬁ%%ﬁp@iyﬁ%ﬁ%‘gﬁ such
Az prg eed aspmonpiherapy 48 thesiieaiment ofzahesur & afotbarembodiment, the

e ic jvatl | iy n (G
TEpABT oo OB U SR IE e 05 TELRRUELL e

admirigtened émtlbses Widt bre loss thirl édsetypavalll efpldlied weies WheH agents are
ent on the same day, or within 1 hour,

sease a ar
us‘%f %dﬁ?@megﬁpmﬁ@tr%ﬂn%&@?m% hours or 72 hours of
10 each other. In a further enbodi nent, the
Tet r acyc i eng erabedieat: theaadmiaiseaiipnoef aachffentive smeuht of a
T . i .or after. an.antienetic
TeflyRlic Labia a0l brdhys € Bl 0t OB oG e
inhifsitshbeiresistadde hbaranced theuthsr aftickacdiapés. o ofd&hbodiment, the
er. I n another enbodi nent, the Tetracyclic Lactam

ot h

CaSEr P FAMP0E can be adnministered 15 prior to,
concurrent|y with, or after a hematopoietic col ony
st i nul at PRt addHonad aniganedsagerss reefulin, thomethiodh amd 1

. . . 48..hour 72 hours
corftfng S eyl B B BRSO o
topsispinkraserb odhiibiemy protdrbazlnd, dacydzire, kaatiebinds tipeaitibife,

%‘?)?" b% ﬁdm nistered prior to, concurrently with, or
MeBPOHEF 2% GRS MRERPOBIENY tingyaning, Bydigaytrea, sy tasabine,

u . . . i i . . S,
CILOSHIRIEG b, MmO, AR
dacarbgeinerpreedsbidineeetoposides tehépasitey cArnathavinisableBeiytmationt@ubicin,
. n.be admnistered prior..to, concurrently wth, or
1da1§1%%0é£.r), dan ntA)]iCB}, )(;?(ftt’no&grgm, ,ph%qmg'ﬁn, IRfoXanraANéy g(yz}spa@gmase,
doxwiibiidin, chif®ibin, -fi@HfuSacill Axhiidsich 2AddMRMKS! arithaPRULS,

or 72 hours of each other.
leucovorin, levamisole, irinotecan, estramustine, etoposide, nitrogen mustards, BCNU,

nitrosoureas such as carmustine and lomustine, vinca alkaloids such as vinblastine,
vincristine and vinorelbine, platinum complexes such as cisplatin, carboplatin and
oxaliplatin, imatinib mesylate, hexamethylmelamine, topotecan, tyrosine kinase
inhibitors, tyrphostins herbimycin A, genistein, erbstatin, and lavendustin A.

In one embodiment, the other anticancer agent is, but is not limited to, a

drug listed in Table 2.
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Ef fective anounts of the other therapeutic agents are
known to those 25 skilled in the art. However, it is
worebdsosed7hi n the skilled artisan's purview to 8eTAISH0SH06242
the other therapeutic agent's optinmal effective
anount range. In one enbodi nent of the invention,
‘where, another therapeutiFABOE®R is adm nistered to an
anjmal, the effective anmount of the Tetracyclic
A&Qéﬁiﬁﬁ%ﬁ%ﬁvatlve is less than its effective anount
, ere the oth i€ agent is not
Iﬁﬁ%ﬁ#ﬂ?@?@?@ﬂ In this ngéﬂgﬁft out bei ng bound 30 by
theory, it is believed tliedfarnide Tetracyclic Lactam
Derivatives and the othef &h $€@¢utic agent act
synergistically to treat g &nt a Condition. In
one enbodi nent the ot hercgtdmbuefll anmat ory agents
include but are not |imted to adrenocorticosteroids,
Nignipsoureas: corti sol , corti semaustineud@e¥Eti sone,

r edni sone, redni sol o r edni sol one,
PrlaHC|noIonep betanethgggﬁgﬁm' §E¥h§anethasone -58
M@hﬁ@ﬁ5ﬁ@&£079 PCT/ US200B4&0far42 and non- st eroi da
anti-inflammatory agents (NSA|DS) such as aspirin,
acet am nophen, |ndonethE@Pﬂ‘@&ﬂ| ndac, tolnetin,

Té%ﬁ%_tenac, ket orol ac, igggﬁ&ﬁﬁg, napr oxen
ur br pr of en, ketoprofen, enopr of en, oxaprozi n,
mef enam ¢ aci d, neclofenﬂnkmbanhd pi r oxi cam
mel oxi cam nabunet one, fecoxi b,. cel ecoxi b, etodol ac,
and ninmesulide. 5 1In one qﬂﬁﬁ t he ot her
|+ ent ude but are not Ilimted
P@%&%EE&?§?H#§% é?ﬁggonvgf ?ﬁg enzyne) inhibitors,
such as captopril, enal apeibopkatin | i si nopri
benazepril, fosinopril, %Eagqolaprll qU|napriI, and
ram pril; diuretics, suc Tanni t ol gl ycerin,
furosem de, toresem de, Oxkbhlpagtide, chlorothiazide,
met hycl ot hi azi de, i ndapam de, am |l oride, and
_Qphﬁﬁﬁhmhmtone and fibric acid agents, such as
f e, 10 genfibroz fibrate, ciprofibrate,
Vgh a%%fgélbrate In one Vb%o%ﬁ%gnt t he ot her
anti-di abetic agents incMishkdadtue are not Ilimted to
gl ucagons; sonatostati n; ég zoxi de; sul fonyl ureas,
such as tol butanmi de, eX&ni de, tol azam de,
chl or opr opani de, glybenck@ﬁhgghmglipizide, gliclazide,
and glinmepiride; insulin secretagogues, such as
Taegpdyl | ni de, and nategliﬁ@déam%iguanides such 15 as
nmet form n and phenform n; qla ol i di nedi ones, such as
pi oglitazone, rosiglitazORE¥fd troglitazone: and
a- gl ucosi dase inhibitors, such as acarbose and

mglitol. I'n one enbodlnent t he ot her

it lopeisainergse phibitorsdi sease agents include but are

not l.ted to carnitine [ and muscarinic
g?ﬁhglngm agoni st s, suéErfﬁOplz)SQ1 atropi ne, scopol ani ne,

honatrop|ne troplcan1deﬂbﬁibﬁﬂalplne i pratropi um
tiotropium 20 and tolterodine.

Topotecan

9-aminocamptothecin

Camptothecin

Crisnatol

Mitomycins: Mitomycin C
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The ot her therapeutic agent can al so be an agent
useful for reducing any potential side effect of a
woevssasyrbi ¢ Lact am Derivatives. For exanpl e, Pog/uskdsnos242
t herapeutic agent can be an antienetic agent. Exanples
of useful antienetic agents include, but are not
limted to, metocloproni d¥ti-gstabelicgone,
0 .perazi ne, 25 pronethazi ne, chlorpromazine,
?$¥%%¥%%benzanide, ondansetron, granisetron,
DR omdybitore, acet yl | euci rethoaatdranol ani ne,
al i zapri de, azasetron, benzqui nam de, bietanauti ne,
bronopri de, buclizine, cl@HB%EE, cyclizi ne,
MP@BP&W ENAL EahibitRBeN! dQryco geﬁk(ﬁ&eic{cpn, mecl i zi ne,
met ha Iagal, met opi mazi ne, nabi one, oxyperndyl,
pi pamazi ne, scopol am ne,Tisadfyin i de,
t et rahydr ocannabi nol , thi@éh‘?ﬁl.ﬁer azi ne,
t hi opr operazi ne, 30 tropi's8tYOh, and mi xtures thereof.
The Tetracyclic Lactam Dgrjpy i ve and the ot her
anti cancer agent can act additively or
Rihonwelptide iedactage A syner dlwkoxyuese of a Tetracyclic
I jh%ngerivative and another anticancer agent m ght
alT’ow'the use of |ower dosages of one or nore of these
-59 WD 2005/ 082079 PCT/ U$236b4k80/e42 agents and/ or
| ess_frequent adm nistration of said agents to an
e gp3legssancer. The ability to utilize |ower
POESoRf a Tetracyclic 4 rivative and/ or
[ggcal ti oorggl anti cancer agsléﬁltﬁé%%ﬁor to adm nister
sai d agents | ess frequentHlyoxmaidineeduce the toxicity
associated with the adm njstratjon of said agents to
an ani mal without reduci n*h¥E%fficacy of said
agents in the treatnment g gaR&er. I n addition, a
synergistic effect mght result in the inproved
Cytasingaeaglogs: t hese agent s Gytartbiee (are&@)ment of cancer
and/ or the reduction of verse ar upwanted side
effects associated with t Osﬂféeeargl?m%?lii%er agent
al one. I n one enbodi ment Flridaeabl@s racyclic Lactam
Derivative and the anticancer 10 agent can act
synergi stical |y when adniGfinditabidg i n doses typically
enpl oyed when such agen . ed as nonot herapy for
the treatnment of cancer. tclsdﬁgéﬁagyﬁer enbodi nent, the
Plishe acjadst ¢ Lact am Der i vali¢regptopinieche anti cancer agent
can act synergistically when adm nistered in doses
that are |ess than doses UYR#U@BIAEy enpl oyed when such
DA ALginiBoliksed as nonoihgpapy for the treatnent of
cancer. I5 In one enbodi ment, the admnistration of an
effective amount of a Tef+daespehifluotacidarm Deri vati ve
and an effective anount 3ngnot her anti cancer agent
inhibits the resistance of cancer to the other
anticancer agent. In onegagjFRodipRnt, the cancer is a
t unor .

=

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

guanazole
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Sui tabl e addi ti onal anticancer agents useful in the

nmet hods and 20 conpositions of the present invention
woneodswdsn7obut are not limted to, tenpzol om depPCaUS2005/006242

t opoi sonerase | inhibitor, procarbazi ne, dacarbazi ne,

gencti t abi ne, capecitabine, nethotrexate, taxol,

t axot ere, mner capt opuri neinosine glywadiakiehyds/dr oxyur ea,

cyt ar abi ne, cyclophosphaniq%,.H@osfanide,

ni trosoureas, cisplatin, ™&6WIatin, nitonycin

dacar bazi ne, procarbi zi npyr,e518RRREARe t €Ni posi de,

canpat heci ns, bl eonyci n, doxorubicin, 25 idarubicin,
Hdanomt therapies; dact i nomycin, plicanycin, nitoxantrone,

L- aspar agi nase, doxorubi cin, epirubicin,
R@*P%E&P PHEPI | taxanes such as docetaxel and
ABRGkirdgenel , | eucovorin, Thevairesol e, irinotecan,

estranustine, etoposide, nitrogen nustards, BCNU

ni trosoureas such as car Ral¥ifeee and | onustine, vinca

al kal oi ds such as vinblaik% vincristine and

vi nor el bi ne, platinum conpl®”exes such as cispl atin,
LERpeRInadts:n and 30 oxal i @osdsclin i matini b nesyl ate,

hexanet hyl mel ami ne, topotecan, .tyrosi ne kinase

i nhibitors, tyrphostins ﬁéFE@hﬂ% 1% geni stein,
Aﬁﬁg&hag%g$ and | avendust igf)Aniden one enbodi ment, the

ot her I'cancer agent is, but is not limted to, a

drug listed in Table 2. BicalwonRE05/ 082079

PCT/.US2005/.006242 TABLE 2 Alk |y ating agents
ﬂ—@—gggﬁ—%u LAQL i tards: Cycl ophospham de |fosfam de

Trof osf am de Chl or anbucidis-NittnbRsfeul eas: Carnusti ne
(BCNU) Lonustine (CCNU) Al kyl sul phonat es: Busul fan
Vieeds Al degivatife: | azenes: Dedbirbzsaereoic peidd Akl e

Tenmozol.om de Platinum co | dgng conpl exes: Cisplatin
Vm&%ﬁn %Bai(%Qn

E5Ar opl atin
CB 1093
KH 1060
Photodynamic therapies: Vertoporfin (BPD-MA)
Phthalocyanine
Photosensitizer Pc4

Demethoxy-hypocrellin A

(2BA-2-DMHA)
Cytokines: Interferon-ot

Interferon-f3

Interferon-y

Tumor necrosis factor
Interleukin-2

Angiogenesis Inhibitors: Angiostatin (plasminogen

fragment)

antiangiogenic antithrombin Il
Angiozyme

ABT-627
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Oxal i platin Plant Al kal oi ds Vinca al kal oi ds:

Vincristine Vinblastine Vindesine Vinorelbine
woaswiogsn79 Pacl i t axel Docetaxel DNA Topoi SONMEPE@SAIS2005/006242

I nhi bitors Epi podophyllins: Etoposide Teni poside

Topot ecan 9-am nocanpt ot heci n Canpt ot heci n

Crisnatol M tonycins: M tBal-#a -61 WD 2005/ 082079

PCT/ US2005/ 006242 Anti-r§e lites Anti-fol ates:
DHFR i nhi bitors: Methotrexate Trinetrexate |M

dehydr ogenase | nhi bit or s:Bdvlicigthemol i ¢ acid Tiazofurin
Ri bavirin EICAR R bonucl otide reductase Hydroxyurea
| nhi bitors: Deferoxani ne BM§r378281 ne anal ogs: Uraci |

anal ogs: 5-Fl uorour aci | c'a:hHQgéU&érﬂiea?nhiQ%i(Hﬂﬂi di ne
CAI
CD59 complement fragment
CEP-7055
Col 3
Combretastatin A-4
Endostatin (collagen X VIII
fragment)
Fibronectin fragment
Gro-beta
Halofuginone
Heparinases
Heparin hexasaccharide fragment
HMVS833
Human chorionic gonadotropin
(bCG)
IM-862
Interferon alpha/beta/gamma
Interferon inducible protein (IP-
10)
Interleukin-12
Kringle 5 (plasminogen fragment)
Marimastat
Metalloproteinase inhibitors
(TIMPs)
2-Methoxyestradiol
MMI 270 (CGS 27023A)
MoAb IMC-1C11

Neovastat
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wGCapssmistepi ne Purine anal ogs: Mercaptopurine PCT/US2005/006242

Thi oguani ne DNA Anti nmet abolites: 3-HP
2' -deoxy-5-fluorouridine 5-HP al pha-TGR aphidicolin
gl ycinate ara-C 5-aza-2NmMeoxycytidi ne beta-TGDR
cycl ocytidine guanazole -62 WO 2005/082079
PCT/ US2005/ 006242 i nosi Ran%fYcodi al dehyde macebeci n
Il Pyrazol oi mi dazol e Hpggenal therapies: Receptor
ant agoni sts: Anti-estrogen: Tanoxifen Ral oxifene
Megestrol LHRH agoni st s: PGessttakdibonucleasspnhibitde acet at e
Anti - androgens: Fl utam d% Bi cal utam de . .
Ret i noi ds/ Del t oi ds lasminogen activator inhibitor

Platelet factor-4 (PF4)

Prinomastat

Prolactin 16kD fragment

Proliferin-related protein (PRP)

PTK 787/ZK 222594

Retinoids

Solimastat

Squalamine

SS 3304

SU 5416

SU6668

SU11248

Tetrahydrocortisol-S

Tetrathiomolybdate

Thalidomide

Thrombospondin-1 (TSP-1)

TNP-470

Transforming growth factor-beta

(TGE-B)

Vasculostatin

Vasostatin (calreticulin fragment)

ZD6126

ZD 6474

farnesyl transferase inhibitors

(FTI)

Bisphosphonates

Antimitotic agents: ' Allocolchicine

Halichondrin B
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| nhi bi tors: Angiostatin EBﬁﬁgﬁFﬁgggﬁ % ragment)
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-63 WD 2005/ 082079 PCT/ US2005/ 006242 Bay 12-9566

Benefin Bevaci zunab BMM&I8RG® cartil age-derived

inhibitor (CDI) CAl CD59,conpl ement fragnent

CEP- 7055 Col 3 Conbretastft¥H A-4 Endostatin

(col lagen XVII| Thiocolchicine

trityl cysteine

Others:
Isoprenylation inhibitors:
Dopaminergic neurotoxins: 1-methyl-4-phenylpyridinium ion
Cell cycle inhibitors: Staurosporine
Actinomycins: Actinomycin D.
Dactinomycin
Bleomycins: Bleomycin A2
Bleomycin B2
Peplomycin
Anthracyclines: Daunorubicin

Doxorubicin (adriamycin)
Idarubicin
Epirubicin
Pirarubicin
Zorubicin
Mitoxantrone
MDR inhibitors: Verapamil
Ca**ATPase inhibitors: Thapsigargin

Other anticancer agents that can be used in the compositions and methods
of the present invention include, but are not limited to: acivicin; aclarubicin; acodazole
hydrochloride; acronine; adozelesin; aldesleukin; altretamine; ambomycin; ametantrone
acetate; aminoglutethimide; amsacrine; anastrozole; anthramycin; asparaginase; asperlin;
azacitidine; azetepa; azotomycin; batimastat; benzodepa; bicalutamide; bisantrene
hydrochloride; bisnafide dimesylate; bizelesin; bleomycin sulfate; brequinar sodium;

bropirimine; busulfan; cactinomycin; calusterone; caracemide; carbetimer:; carboplatin;
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fragnment) Fibronectin fragnent G o-beta Hal of ugi none

Hepari nases Heparin hexasaccharide fragnment HWS833
wélaoemsaiter i oni ¢ gonadotropin  (hCG 1M 862 | RCEMUSE006/006242

al pha/ beta/gamma Interferon inducible protein (IP-

10) Interleukin-12 Kringle 5 (plasm nogen fragnent)
cwauatmﬁs@aaublmﬂarﬂt@pmmm mzzséesurn leedidfinol chlofddBig)l; cirolemycin;

m%%@%?gﬁg{ﬁgggg me@&atm;@ g;gu;g]%Acytarabme dacarbazine;
daBGdBIR RIS 8BR A h}}ﬂ%ﬁllorﬁﬁ:n d&Mablle: §<§<Oﬁln§§1§m%ezaguamne'

ri bonucl ease inhibitor Plasm nogen activ
dezaghaping gresylptes disziguone dloostaxel( dREdyulRrih nduxestbatin hydrochloride;

dr«?iég’g?fé 'dfbl&)? ﬁge {tx%gen%romos?a{n%llcl)rfeel)rré)&oﬁﬁla % uea(zjo gzc%;eflzdgtrexate;
eflornithine hydrochloride; elsamitrucin; enloplatin; enpromate; epipropidine; epirubicin
hydrochloride; erbulozole; esorubicin hydrochloride; estramustine; estramustine
phosphate sodium; etanidazole; etoposide; etoposide phosphate; etoprine; fadrozole
hydrochloride; fazarabine; fenretinide; floxuridine; fludarabine phosphate; fluorouracil;
flurocitabine; fosquidone; fostriecin sodium; gemcitabine hydrochloride; hydroxyurea;
idarubicin hydrochloride; ifosfamide; ilmofosine; interleukin-2 (including recombinant
interleukin-2, or rIL2), interferon alfa-2q; interferon alfa-2p; interferon alfa-nl ;
interferon alfa-n3; interferon beta-Io; interferon gamma-IB; iproplatin; irinotecan
hydrochloride; lanreotide acetate; letrozole; leuprolide acetate; liarozole hydrochloride;
lometrexol sodium; lomustine; losoxantrone hydrochloride; masoprocol; maytansine;
mechlorethamine hydrochloride; megestrol acetate; melengestrol acetate; melphalan;
menogaril; mercaptopurine; methotrexate; methotrexate sodium; metoprine; meturedepa;
mitindomide; mitocarcin; mitocromin; mitogillin; mitomalcin; mitomycin; mitosper;
mitotane; mitoxantrone hydrochloride; mycophenolic acid; nocodazole; nogalamycin;
ormaplatin; oxisuran; paclitaxel; pegaspargase; peliomycin; pentamustine; peplomycin
sulfate; perfosfamide; pipobroman; piposulfan; piroxantrone hydrochloride; plicamycin;
plomestane; porfimer sodium; porfiromycin; prednimustine; procarbazine hydrochloride;
puromycin; puromycin hydrochloride; pyrazofurin; riboprine; rogletimide; safingol;
safingol hydrochloride; semustine; simtrazene; sparfosate sodium; sparsomycin;
spirogermanium hydrochloride; spiromustine; spiroplatin; streptonigrin; 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; 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.
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PTK 787/ ZK 222594 Retinoids Solimstat Squal am ne
SS 3304 SU 5416 SU6668 SU11248

whebssaisydp ocorti sol -S  Tetrat hi onol ybdate ThabCuwseae/ 006242
Thr onbospondi n-1 (TSP-1) TNP-470 Transform ng growth
factor-beta (TG (3) Vasculostatin Vasostatin
(CaI ret i &utther dntiagmendiugs 2B6RObZABEE 47 thefragthedsydnd compositions

h h
¢ b B iR bt g by Corepr Ly iR eyvisoin Dl -
eth 13R85/ 9&?&&8@%&%@&95&?9@%& a@%\;@@h&ll chozelesm aldesleukin;

chi ci ne derivative dol atin 10 tansi n
M%Tmtagomsm altistaghingi amebantusiingg lamiget; tannlﬁ)stme armnolevuhmc

acid; amrubicin; amsacrine; anagrelide; anastrozole; andrographolide; angiogenesis
inhibitors; antagonist D; antagonist G; antarelix; anti-dorsalizing morphogenetic protein-
1; antiandrogen, prostatic carcinoma; antiestrogen; antineoplaston; antisense
oligonucleotidés; aphidicolin glycinate; apoptosis gene modulators; apoptosis regulators;
apurinic acid; ara-CDP-DL-PTBA; arginine deaminase; asulacrine; atamestane;
atrimustine; axinastatin 1; axinastatin 2; axinastatin 3; azasetron; azatoxin; azatyrosine;
baccatin III derivatives; balanol; batimastat; BCR/ABL antagonists; benzochlorins;
benzoylstaurosporine; beta Lactam Derivatives; beta-alethine; betaclamycin B; betulinic
acid; bFGF inhibitor; bicalutamide; bisantrene; bisaziridinylspermine; bisnafide; |
bistratene A; bizelesin; breflate; bropirimine; budotitane; buthionine sulfoximine;
calcipotriol; calphostin C; camptothecin derivatives; canarypox IL-2; carboxamide-
amino-triazole; carboxyamidotriazole; CaRest M3; CARN 700: cartilage derived
inhibitor; carzelesin; casein kinase inhibitors (ICOS); castanospermine; cecropin B;
cetrorelix; chlorlns; chloroquinoxaline sulfonamide; cicaprost; cis-porphyrin; cladribine;
clomifene analogues; clotrimazole; collismycin A; collismycin B; combretastatin A4;
combretastatin analogue; conagenin; crambescidin 816; crisnatol; cryptophycin 8;
cryptophycin A derivatives; curacin A; cyclopentanthraquinones; cycloplatam;
cypemycin; cytarabine ocfosfate; cytolytic factor; cytostatin; dacliximab; decitabine;
dehydrodidemnin B; deslorelin; dexamethasone; dexifosfamide; dexrazoxane;
dexverapamil; diaziquone; didemnin B; didox; diethylnorspermine; dihydro-5-acytidine;
dihydrotaxol; dioxamycin; diphenyl spiromustine; docetaxel; docosanol; dolasetron;
doxifluridine; droloxifene; dronabinol; duocarmycin SA; ebselen; ecomustine; edelfosine;
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;
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
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dr ac or| [ zeIeS|n al desl euki n;
km§¥ éPg%¥ Qﬂ6§ﬂ§%ﬁ gﬁ#?%ﬁe 5 acet at e;
leu@fﬂlfd@«gés‘tkbgéﬁ#ﬂ}b Qz%ter@f[@ i’éﬁbfd“@hn a\ali§A&,QlLozole; linear polyamine
ant hramyci n; “aspar agi nase; asperlln ‘azaci t 1 di ne;
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lur&mhamﬂuteubﬁﬂﬁkziphyhﬁelys&fyﬂmlef Biic éptfddsﬂﬁﬁkﬁisﬁle mannostatin A;
cal usterone; caraceni de; car bet| mer; carboplatin; -66

maygyasiat SASePLPPol; p@wmsg@aéy%6@4@01&ammtmqﬁ@loprotemase

d
R RS Al L ot SR M
inhdritcsnuaifepristesy ndttefp smy;atmnim&ph anmsldetchaydicaib&?éastmded RNA;
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atr ex drochl or

ol BRI PR Bk SR ao Bt ol G s 1-0ased

the@dpiyt mlﬂst@tdhntlcancer agents; mycaperoxide B; mycobacterial cell wall extract;
myriaporone; N-acetyldinaline; N-substituted benzamides; nafarelin; nagrestip;
naloxone+pentazocine; napavin; naphterpin; nartograstim; nedaplatin; nemorubicin;
neridronic acid; neutral endopeptidase; nilutamide; nisamycin; nitric oxide modulators;
nitroxide antioxidant; nitrullyn; O6-benzylguanine; octreotide; okicenone;
oligonucleotides; onapristone; ondansetron; ondansetron; oracin; oral cytokine inducer;
ormaplatin; osaterone; oxaliplatin; oxaunomycin; paclitaxel; paclitaxel analogues;
paclitaxel derivatives; palanamine; palmitoylrhizoxin; pamidronic acid; panaxytriol;
panomifene; parabactin; pazelliptine; pegaspargase; peldesine; pentosan polysuifate
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
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
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100 mg/m” to about 200 mg/m>. In specific embodiments, the dosages of temozolomide
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abog‘?L@(Lfngor éabﬂﬂ'lgbﬁ)ﬁaﬁf epg%dqaﬁgg&a g%@(:)%g? rfeabout 220

mghi’s alsett 280 d@/mﬁ)albeﬁﬂ mmg/inﬁamwuoas@ngﬁhﬂ abb@tazmbhgvhﬁ about
| do/x fene; idramantone; Il nofgsine, masj at

270 hg/im > dast P%%H@ém ,uahp%ﬁﬁ%ag/m n%h%}b%(%q o AboutSd O/’
PSS BEFRT SRS SRINS AR P o B bl

mg/mfoabait 870 mymsf, fabomrﬁSO mg/m?, about 390 mg/m?, about 400 mg/m>, about
410 mg/m?, about 420 mg/m?, about 43Q mg/m?, about 440 mg/m?, about 450 mg/m?,
about 460 mg/m?, about 470 mg/mz, about 480 mg/m?, about 490 mg/m®, or about 500

mg/m*
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i nterl euki ns; iobenguane; iododoxorubicin; iponeanol,

4-; iroplact; irsogladi ne; isobengazol e;
woeismsmital i condrin B; itasetron; jaspl aki nol i @e1/US2005/006242

kahal alide F; lanellarin-N triacetate; |anreotide;

| ei nanycin; lenograstim |entinan sulfate;

| ept ol st dniamparticatar embbéiment,| prodaetvizinei in bdinidistergd frmcivenously.

| eukocyte al pha interferon; . . . . )

| euprol i g’éQBgF?IB@‘S‘HlPBF BEsarezigRds adrainisiged intigvenously to a
subj€xtath F68erankind TRAP Moyt 5O BRAM2 RPANREL A meARB! Ogue;

I'i pophilic drsaccharide peptide; |1pop ﬂ I c platinum

conpl exedn ahpthermphbadimenteprogarbhzitaisl adiriimistetedribracinnesly to a

. rexol ; lonidam ne; .| osoxantrpne; |opvastatjn; 2

sl GSF o e iay B e AR T o e T ab 50 mg/on” to
about900yhd/inde; | ytic peptides; maitansine; mannostatin

A, 10 marimastat; nasoprocol; maspin;, matrilysin

i nhi bi t od8 & spegifi¢ xmhedialentp prasedapias és adwinistared intravenously to a

Y one: relin: t hi oni nase: 2
s BRSSP TR 45 (P B BT o 0 v
abanit|10@ fhegimAen dayy 1-5psikh BpainimrRtEhsty sakeeds forfidedonsecutive
RNA; . m go uazone; mtolactol; mt ogr}ygl n anal ogues; ,
days; Qooiays 28e2 FadesosanaingiTime BPou SOgrg/m o about 100 mg/m”, then

L _ . ; . . r .
A e 8 S ST g 5540
rangingdtern rbpit 50, mgmidp bbepHO0 e/’ pi d A+myobact eri um

cell wall sk:. nopidanpl:; muliiple drug .resistance
gene inh lrI"B PRGher q‘i‘ﬁ?“ﬂfﬁ?@ RY 8%&”@%‘6 rag‘%’g‘HFter.F%‘_é‘%%V&no‘JSlY once
to 4 AR @R a Héb‘étraﬁgin?ﬂbh%ﬁﬁm AQAN & ab@ﬁ@ﬁﬂﬁhg)fﬁzqe B;
e;

mycobacterial cell wall extract; nyriaporo
N- acet y| d@ pgpaciféc embadipent, thetaskebrbeticancetkeent is alhcarbizing.

nagrestipy . netrpent.azoci ne; napavin; naphterpinp;

nart ogr ag)tafer‘ﬁ%giﬁg%ga&ebae{) rlir,nmﬁge Cﬁ?bﬁ S&JI% ,Cyﬁt(floﬁ%%erg(ﬁ?‘l‘%‘l‘?%ﬂbm
abag i60;mgied (6 subR2opBpdy slatee afa) 18 BuELS0 MicAEARI fFom about
15(ﬂ' trig oxide nodul ators; nitroxide antioxidant,

e foabougdyanayt o spaciés ersbedimsnisge dorages abdasarbazine are
. b . bk , _ n:
ol S A Dy AR FhUAR: about 20 meyin’, about
30 mg&la_%:uabomlmo mg/alfzg algue 50 ; F pibatii 60 mgkla%_,: abont |C70ﬂ1'1g/m2, about 80
acl j t . _pacl.itaxel ana) ogues; paclitaxe
ng‘Br |ab%l%|>§$e@gg’b _af‘bél‘,l‘é M? ¢1 EE/Pa !agr?‘ftc}y}prfﬂgl b xfft}ﬁ’_,‘lt b%gﬁ’“&f%zn plout
13 &g’ RBEEMD th 1, AeuP PSP %O&QGQQ%‘?&E,%bout 170 mg/m?,
pazelllpt%ne; pegaspar gase, pel desi ne; pentosan
abayp [ §@ tigfmt,ebogd@Oung/mpeattous 200 ing/m$ ebowt@4 6 Ineg/m?, about 220

f r-an;. pekrf osf am de: rillyl.al cohol
e AR OR PR SRuFTlEBeie ebowsho relfackopafoueis s sbout
27(Pingjnvaabbut 280 hegaf Ribdet 20085/ histuit 960 i/ hAr8BhC 10 me/m>,
piritrexim placetin A placetin B plasm nogen

abogt 820/ EeGR > abaHi B0wee/m” pabaut H{hangbnp rbout 350 ag/mirmbout 360

' i | an x: porfiner, 30
e ETILS50 UL B 140 A SRR iy B2 P Lpo Ry on
410pmesh’agb@ndR0 miZin’ botesB00E/m? Muud 40 hf/mh28b8i 450 me/m?,
A—%&ied | ymune modul at or ; Fr otei n ki nase C inhibitor;
aboyt HeLME/ R 3R 478 g ADOBY 430 MEm 0 AP K90 sresmé; oy about 500
mgly¥ 0Si ne phosphat ase inhibitors; purine nucleoside
phosphoryl ase i nhi bitors; purpurins; pyrazol oacridi ne;
pyr i doxylned paititydamghteadedimentpddcacbayichy h@nmitasd t@akenously.

raf ant agoni stst; raltitrexed; ranmpsetron; ras farnesyl
prot ej n b oneem odiment, dacarbazine is administered intravenously to a subject

at a dose ranging from about 150 mg/m? to about 250 mg/m”.
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-69 WD 2005/ 082079 PCT/ US2005/ 006242 transferase
inhibitors; ras inhibitors; ras-GAP inhibitor;

woeb@liszqrbi ne dei net hyl ated; rhenium Re 186 PCT/US2005/006242
etidronate; rhizoxin; ribozynmes; RE retinam de;
rogl eti m de; rohitukine; romurtide; roquininex;
r ubi gi node aBdther erbioodyingntsddciarigeing 1§adrﬂﬁ1mvér6d m‘ﬁ&ﬁzéﬁ‘dld;sly to a

sar.co .sarqgra tim Sdi. 1 mneti
suljg é‘?‘?ﬁ AaéfetA B VS FRNSCETE Y 7 Aioss Feing fram bautd 50 mg/m’ to
ab@jtlzgg@ﬁg/héptl des; signal transduction inhibitors;
si gnal transductl on nodul ators; single chain antigen
bi ndi ng pr etspédific sinbodimeat da@dhmmalaél;mmstdnedﬂmtravenously toa
acet at sol ver ol

s eaBb b P %ﬁ*’%@“ﬁ? SEEH VG e FugngdraB eutdSpgag/m’ to
ab@nIZ(Sa %mﬁ oRdagPi 5OReR Kalfrz{iﬁ mtﬁaQEﬁdSl{%P}%‘ﬁdegber agffb@ rRb dbhddcutive

, Squal am ne; stemce i nhi bitor mce
dalﬁﬁ A ‘iﬁYé RS 3htisidose sngingifsima Abeit:1 58 mgimd ty ghaut 250 mg/m then
f rac ve \vaso,
o iR MEEAORly Sl Ao B8 AT 1t BoPRTHAL A o HREORER fa dose

rang ey mﬂmibnmclsomagmﬁeb aboxgbyc;m‘gamz nogl ycans;
xi fen net hi odi de; tauronusti ne;

I
E gz alr glt'I : on? %‘?}ggmﬁﬁt §6§j’ﬂiﬁ¥1ﬂeﬂ§ g@mmstered 1ntravenously once to a
sul%;&!t atlh aeééf rﬁhéﬂ‘l?‘é T AR | 565 gyrm]ﬂot}*btoﬁ{ }}ﬁyp orfin;

enozol om ni posi de; trach or o eca Xi de;
t et r azonilmene ¢thbddiineais therehertahticamoedgdeneis a Topoisomerase I

iR CROR At FitPPuAE FBPORRo opelecan gt s i DrovRRCCATYBr.

carfptothetial bi@isagforone; tin ethyl etiopurpurin;
t| rapazamne; titanocene bichloride; topsentin;

t or eni f eliea Spfmﬁl%@n@dlmsmtethewéhdr aﬁawtnocx; agentis stiadtean.
inhibito triac | ur.i.di n triciri.bi

trimtr eil%% e aﬁ: : Bg % F%Imnﬁ‘c‘terﬁ?i)%? STt dosagesgenging g@m about

50 gy’ {ofe sabjeasebodhivbiab®sira) tobBROSS0 M8/m2MBE from about 75
I nhibitors; ubenj mex; urogenital sinus-derived growh

Mgy hﬁombpﬁ? 159 1&8@6  :In spesifiresodiments: e dasagag gfﬂr@p@can are about
10 H‘%%e Qbb&te; m%ﬂn” ahofls! g/ ” ﬁ’b%%[ ?6 nrc‘gylr%t gl%utei mg St 30

her apy, l"areso
mgt(mr,abqnttréﬁ()l mg/m?l, aimueﬁ@mgﬁn \abmctaﬂ()tmg&n ¥hdud g0 Img/m about 80

gt eron zeniplatin; Z|Ia corb; an
e R D0 A Bt oREn0 S5 GO 1P e MRt FROIP /g habout
13031&1 82, At Q30 GE/mANSBht 159 rhg fEﬁJu?%@mg/ﬁP BBH PR mg/m?,
odi ment , t he other anticancer IS
abquhi&(} mg(rk}, about 199 nhgimdneborrAsin ,ab(mitélﬁlntgm about 220

oA WSS RTEP Lo 2 AV, Bt S50k s on

27amgmfe BSout 280 @ngnd b 290GREAF MY 300 81Hm>, 'aBo@trmb*}ﬁg/m
odi meny, the other ,anti cancer azgent I's a tr| azene

aboat i’t%ﬂ Heimg aba S0 mgn’) &rboat HPovpii’c akoris 340 meim’, abhet 360
e SR S TR BERLAT oo
410fmg#m?, about 420 mg/m’, about 430 mg/m?, about 440 mg/m?, about 450 mg/m?,
about 460 mg/m , about 470 mg/m , about 480 mg/m , about 490 mg/m , or about 500
mg/m*

In a particular embodiment, irinotecan is administered intravenously.

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

a dose ranging from about 50 mg/m? to about 150 mg/m?.
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about 60 ng/nk to about 250 ng/n2 (of an animal's body

surface area) and fromabout 100 ng/nR2 to about 200
wogtosds2d7m speci fic enbodi ments, the dosages oPCT/US2005/006242

t enozol om de -70 WD 2005/ 082079 PCT/ US2005/ 006242 are

about 10 ng/ nk, about 1 ng/rng, about 5 ng/nk, about

10 ng/ n2n aabidt eRBodigdent irincadran tis S0nimsterdd irtavenoudly to a

mg/ n2, about 50 ngy/ nR, about 60 ngy/rn2, apout ,70 I
subjegt pEe pepd@lior Siye capseRpiiveAlsys pt 99%95&@?1%82{1% BBLAbOYhP mg/m” to

ut 110 ng/ nR, about 120 ng/n2, about 130

abor%%ﬂré?ggﬁut 140 ng/n2, about 150 ng/ 2, about 160

nmg/ N2, ahcudpedifid embrodipher?, iriabiecdn it @0mimjsteted intyaenousdpto a

mg/ n2, abqut 200 ng/ n2,  about 21 [ n@ bout 2
subjgg} frgce PeheY Ty dye ???QFU‘é%‘giY aé%%‘)%%%?g %P%bé’&f §§g,§/m to
i SRRt ERhLsly 0O p& RIfEefive ti
abogg(rlnﬂ%rlng{lgga@ rsa]] ?%&I{% oneqjgrrbod? ?ren& , ﬁt errglzol ém %:ensecu e
dayis ©nakips 28-82 @t @ doserrahging fromeaboahdGrang/mt toaaboyb 0 maAyi Hign

f bout, 150 ny/ .about 2 t
S BT ALY Pen B AP Ry Stertie SRS adR s PRY st
rangﬁgffﬁimamﬁsorﬁ@g/nﬁ@aaﬁ&ﬁ 150 w/ebnsecuti ve days at a

oSe ranging from about 150 ng/n2 to about 200 (gg/gn%s )
In a spebi érecerebsibaientethe inealins prayifcs ddmdnisigrton (B cEgctive
oral lLy.t n ni . Vs ' -

@il o) ST e B (B TS B S8 B bt B ARBRbancEr

agedout 200 ng/ n2 on days 1-5, then again orally once

fose. r Ak 905 THOEBRMC) 2 S8Ry NOL PG BIoRi 25 R Fipgne o
mo%ﬁb&ﬂexaﬂﬁi' Bhcef é@éx@é’ ar€ [Aﬁﬁﬁrﬁ&éregﬁ‘ﬁ/ dbQ5 chinvRntPaapytd When such -

ays on days 9 at a dose ranging fromabout 150
ageigy ar€ uteal ahoorotRG8py fog tiereatmend of pasief.i ¢ enbodi ment

the ot her antj cancger,. agent. i rocarbazin . e
Procar bai‘? MOt é’dHH%?’n(itl)sat i?tga&yflbc ]gaciadgjﬁ%%e&vag}fe and (it) one or
mog@étﬁglea?ntfc%&k Agedtd /sy RRGsticadly af8 afPadnihistersdift @BEs that are less
ody surface area) to about 100 m%/nﬂ and from about
thaB@he dapesreornmonlycumplonal wagn sigh agentspredised as monotherapy for the
¢ errbﬁgitmsnts, t he dosages of procarbazine are about 10
PRt GBEUt 1 ny/ne, about 5 ng/nR, about 10 ny/ ng,
about 20 THB/6Bage AP (i) BDetraghelig] actdin MeridtiveydmP(ii) one or more

about 50 np/n2, about 60 ng/nP, apout 70 /[ 2, about
othgpartEanepr ggenty pdminisieredgs well ag S%@Chﬁaﬁ?z?m‘a%%‘% on

1 . . . .
varié%, ﬂ%rx?%e’:rsgggll&%in%gutﬁﬂéf} g%l’ltegg(g,%e %a%ﬁggrwﬂﬁﬂ eeggcgﬁl?g %aélgnt s

gefgAlrieglth, andohd adiBRistgingthhysibiants dig@etimgy. n2, about 200
ng/ n2, about 21 / m2, abput 220 / ut 2 .
ng/ n2, ab®gpe ?@804%’/% ,thea%g?ftanégﬁwﬁbn?g%? isa@%gteen%légamne.

g/ N2, aRouloth& I BBHifEnt, ABQter ARG B HEentED OIb-bRFH 1guanine
ng/ n2, about 300 ng/nR, about 310 rng/

and temozolomide.

In another embodiment, the other anticancer agent is O-6-benzylguanine
and procarbazine.
Tn still another embodiment, the other anticancer agent is O-6-benzylguanine and

dacarbazine.

4.10.11.1 MuLTI-THERAPY FOR CANCER

The Tetracyclic Lactam Derivatives can be administered to an animal that

has undergone or is currently undergoing one or more additional anticancer therapies
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30 about 320 ng/n2, about 330 ng/nR, about 340 ny/ nL,
about 350 ng/nR, about 360 ngy/nR, about 370 ngy/nk,
wahoostos3B80 ng/ n2, about 390 ng/rng, about 400 rQLMR2005/006242
about 410 ng/ n2, about 420 ng/ n2, about 430 rng/nL,
about 440 ng/ nR, about 450 ny/nk, about 460 ny/ nL,
incladiap but A0t @ite®io, slngeity, HAtioy tinapyg boirmmasdhempyducioas
about 500 ng/n2. -71 WD 2005/ 082079 PCT/ US2005/ 006242
canw;rvacca%ﬁm cul ar enbodi nent, procarbazine is
admi ni st t
T SR kAT ¥R AR R ot o
preﬁdmlﬁ,hg cincat, campeisigg admihisigrifg trancdndmgl Boeed thegeaf ¢a)asamount
ng/ n2 1 n apot her rocalgaz ne

of agbitrerTiedr i Rer e Guaryve  iea: B SRR BFAGE, oo go) amother

d
o g L S 2 o emeer P

immdatichrapgn sychpsacantaaiap@nd.s adni ni st ered i ntravenously

to a j ect r da for. f|v

g B S R S il
g/ N2 onpydavthel e@bodiiRit, AeAdther dntic@entidsdpy ionagenyer
day for five consecutive 10 days on days 28-32 at a

dose r anlgistifl dpther embodinsot, thy ?Fbeftaéltlﬁﬁlfﬁ’f theespy ity ne,

t he in intravenously once per day for five
lme%cgléegﬁﬁ%f ve days on days 55-59 at a dose ranging from

about 50mmépelificensfedithent Ofle m‘ﬂsaﬂ méthodsrfot treating or preventing

enbodi nent procarba2|ne is adm ered.intr sky
cangereomprise admipsterane @) 2 Acirsyelic !a?ﬁf QDWV&HY%H&E%%%HW n
the{%é n%%’l% QiR tthérg]gy R ﬂ@adn%ﬁs{é?ecﬁpI?f&QS' ddnBuREB AR Yr,

er an |cancer agent i s dacarbazi ne.
H@agﬁhbtazthm@emyclh)@uxdmmrﬁestvaumi in gneaergb@}@@nt at least an hour,

d f b
oSS A B S B ST B P
(e. %ﬁgp Ig;gtﬁfég iR Spﬁor%é Quiss it td iﬂrﬁjﬁﬁ%ﬁb@ ofetiib qdiraeyelis Lactam

'he dosages of carbazine are about 10 ng/n2, about
Defivatges?, about 5 ng/ nR2, about 10 ng/ nR, about 20

/I n2, 0 i A -
mo/ e, aBgiiee 68 i pi Doty i aRoE Ry diaion
the[‘ﬁf?lrﬂi‘&ocﬁbﬁﬂ be %bd'@ 1n§ opoit tht @Ppenaf/daicerabdeitrediz@ For

, about 120 n2, about 130 ng/nR, about 0o .
exarglnghnt abicie wasof e tAsdn, amytra%@owqwd%ﬁtﬁmi pyparticular,

hl%%ﬂ::%y m%aggﬁ%g}gp di‘% |‘ﬁlﬁof §g@A : ttléz%t%qw@v/ éﬁgr YZE%{)C #4834 for deep

turR®s Jehd ebdeaoh ba4ia aﬂd bl’tﬁovcﬂtagej K- @adlgt/l(ch;anmougd ch@kln cancers.

rrg/er about 25 270 ng/ n2, t 280
Gaﬁ@nwy BBtRE 800 e, b ey rgripes gy attind
%ﬁn@b@iﬂtalmwﬁlﬁ%ter&i)OUt 340 mg/ n2, about 350
ng , about 360

Additionally, the invention provides methods of treatment of cancer using

a Tetracyclic Lactam Derivatives as an alternative to chemotherapy or radiation therapy
where the chemotherapy or the radiation therapy results in negative side effects, in the
animal being treated. The animal being treated can, optionally, be treated with another
anticancer therapy such as surgery, radiation therapy, or immunotherapy.

The Tetracyclic Lactam Derivative can also be used in vitro or ex vivo,
such as for the treatment of certain cancers, including, but not limited to leukemias and
lymphomas, such treatment involving autologous stem cell transplants. This can involve

a process in which the animal’s autologous hematopoietic stem cells are harvested and
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ng/ n2, about 370 ng/nk, about 380 ng/rn2, about 390

nmg/ n2, about 400 ng/rn2, about 410 ng/ nR, about 420
wougbesRg2ebout 430 ng/ n2, about 440 ng/ n2, abouPC#AB2005/006242

ng/ n2, about 460 ny/nR, about 470 ng/nk, about 480

ng/ n2, about 490 ng/n2, or about 500 30 ng/n2, In a
pugggeliof @ll icances atlbsd themnimal Sare erabmzg bene-mamowiceil populetion is then

e g o e RO RO Mg gscision,
the @RgtangsttmaRllabeUhrud Db 48/l thOaBRAY SERHY dife canfie

WO 2005/ 082079 PCT/ US2005/ 006242 I n anot her
subssgwatiyarevidethwhile borieraatrew faritionds resoted andrthy emionad recovers.

to a subj 2 per, d for. five.copsegutive . days. at
a dose r éﬁg%tﬁ%% ro Cé%g%nlv 80V HINee L5t g’gﬁqﬁe“té%@gent can act
additjv et ok in@ns pebbdintene ffreediswially. Uasa aBddM@ehtS Tetracyclic
adrriISi stered intravenously to a 5 subject once per
Lagiatn Pesivativg és adapiistered rucmgailyawith apsher therapeutly dgewmIn one

cr3tnd 30 TR Ao B 220 TR BB I3Vt D

Dedagtsveomddamyedfe2@veddnaint af dosthertaargpaigiclagemn cah oy tadddstered.
en .again intravenous|

/nP to about K 250 ng/nR, th ly
Al%ﬂl?&Vﬁlé( ré MPQS&EOI*Q‘\EPYE‘H}%%’C‘E?&C%G FRYeh adgjigcyiicdgctam
Defibatdved2ie: dif ' ist

R (Tl oA O g2 e AnBRRE afiler
thegaheiti¢ sgast eah heeangumerdlysddmioisteed. dnanothebgmbodiatensan, effective

e I i.ng.from abaut. 150 . n2.to abaut 25 / n2

e ot S e e Rt Briesed Pt ostgnt o
adrhdRaiationof as efféctive Aobht & anofide thedpeliORRRL. B this embodiment

t eni posj de, topotecan, irinotecan, _
thegledireydicdmstam Redyative it admindstered wiile dhe athergherapéuticlgent exerts
: icf | ] e er. ;ant.j.cancer. ent .
s et or T e e B O i R ot Totracyetic
Lactainj Bartvative easad8rev@ngiting of therapabiiiétfecd rit@afig 6Pprefenting a

suhj ect's body surface area) to about 150 ng/n2 and
Co?‘%&ﬁ?'about 75 ng/n2 to about 150 ng/n2. In specific

enbodi ment : ol r

o/ 2. | aposiS oo By o', B SRy A RS Ubmprtne
adraizéng a Petranyt @] ackdon Meri3@ti @omgph@macdntiogll ik coppahi@ salt and a

bout. / bout 60 .ng/ n?,. about 70 [/ n2,. about
oo et ehle 258 oher Yy SR N0 cH PR baked tene
metipdiRell aaewh fdr2inTRING™, cortpdhd %gs@%%{%?ph}%ﬁﬂ%ﬁ%l cceptable

mg/ n2, about 150 ng/ nP, about ‘ ,_dbout
carkigl) ofpvehickh Jutong gmbadiment thestaitacyd® Lagtang Detibative @0ige

pha?%l%%%:ticgggﬁceé%@e% ﬁgt’heggoglﬁléou%@gs %n?t{gggﬂ %1% ggfntpgé gn in an
effavtivaBmoatout

4.10.12 Ki1s
The invention encompasses kits that can simplify the administration of a
Tetracyclic Lactam Derivative to an animal.
A typical kit of the invention comprises a unit dosage form of a
Tetracyclic Lactam Derivative. In one embodiment the unit dosage form is a container,
which can be sterile, containing an effective amount of a Tetracyclic Lactam Derivative
and a physiologically acceptable carrier or vehicle. The kit can further comprise a label

or printed instructions instructing the use of the Tetracyclic Lactam Derivative to treat or
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25 270 ng/ n2, about 280 ng/n2, about 290 ngy/nR, about

300 ng/ n2, about 310 ng/nR, about 320 ng/nR, about
wO830osrgtor®, about 340 ng/ n2, about 350 ng/ n2, abowiS2@8006242

ng/ n2, about 370 ng/nk, about 380 ng/n2, about 390

ng/ n2, about 400 ng/nk, about 410 ng/nk, about 420

- praygntreeCorditon. TBokitrgdmdso Ainthet cotttisen urit dabgafors®P another

iy RBtic o GMHbads 1T aRTRl0d COBEBE: Sotpghpgn cfigcive amount
of fRIothes Prephyeithe @t Mefipeutid iJeat. SathelettRAthet: $hEEiEEbmprises a

i ntravenously. In one enbodi ment, irinotecan is
copjginph¢antaining aneffeetiverasnming of @ Tetranyblietactam Derivitiseand an

[ f out 5 .2 to about 150 ny/nP. -73 WO
ot 08 Bl R B PG5 b PRt ns o it et
praphiyhotiecthetapeutdtPetis SR bt Hré AVEMBHEN Yo, HRDsA1iSHPhEGe.

once per day for five consecutive days at a dose
rangi ng et dpogrenionegn fgrthes comprsg a dedcaianis usefil for

i £ i LT i.s admniste .
s TR0 AR el ARG SRT IS RS, putis o
limited $& Gutyringe, dadtip taig, & patol,eanrialgéngnd Ao enaRobdg. 50 g/ N2

to about 150 ng/n2 on days 1-5, then again

i ntravenously once per day for five consecutive days

on days = : gﬁﬁ.@ j I L 0

about 153%33(/%@m$ﬁen g{;?ig%él{}%%@é@ ggns ?32‘?1 ?/nd%gsée f)tgth'é
invgatjorf ad shiovld modyrfeoutse e abastsuedras dpssifisdlydniing shedinsention

rangi ng, f,romabout 50 nmg/nP to out 150 ng/nP. 10 Ipn . |
deSSHﬁgi?@oﬁmq%ﬂ%egmn%ﬁww o5 Pieata ﬁgﬁ%ﬁ% Hhepspfstituton
of Af eRvaELteabW kBowA MR Widr dRbelopdd, vhidiEhbaME! withik ¥l RFview of
Derivative and (ii) one or nbre other anticancer
thosgyeiitied in the arieansrboagarim formulation oTenipacshanges ihaspeaimental
[ [ (e nor e of her.ant.i cancer .
des3FiL, meAbl0e oA Merkl q ftaGoith o TR0Se BLE IRl BeG flogptea herein.
when such 15 agents are used as nonot herapy for the
treatnment of cancer. In her enbodi nent, (i) a
Tetracyclic Lactam Deri awi i) one or nore
ot her anticancer agents act synergistically and are
adfiln PREPARATION aidseusTianvRTeTRessCLIdTaact e DERBESITVES
commonl y enpl oyed when such agents are used as

nmonot herapy for the.. trea n f cancer. 20 The
dosage of the (i) as'%é]t ?ﬁ%j‘mﬂ%%?% Derivative and

i th ti . t i.nj.st d
s et 1 BRI sieelt sereatifBed S dntitinoltO N ous
spePRéFHBRSRESs ald EHeHléaD ShiftBlalucl @8) dré Mpofdd iPpartshRr GAMGR (ppm).

being treated, the patient's
TLC was performed using TLC plates precoated with silica gel 60 F-254, and preparative

TLC was performed using precoated Whatman 60A TLC plates. All intermediates and

final compounds were characterized on the basis of "H NMR and/or MS data.
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general health, and the adm nistering physician's

di scretion. In one enbodi nent, the other anticancer
weagensos2w O 6- benzyl guani ne. 25 I n anot her enbedr/smios/006242

t he other anticancer agent is O 6-benzyl guanine and

tenDzoIon1de In another enbodi nent, the other

an-12ak RAJE N SOGOUMA RENCARBOXYLIC ACID (102);

procarba2|ne. In st|II another enbodi ment, the other

anti cancer agent is O 6-benz¥l guanine and 30

dacarbazine. 4.10.11.1 NULTl THERAPY FOR CANCER The

Tetracyclic Lactam DeRN . can be adm nistered to

an ani mal that hagf jone orOis currently

under goi ng one or iti [

-74 WD 2005/ 082079 92005/ 006242 i ncl udi ng, but

not limted to, surge "f'r.- 21 0 ($P apy, or

i mrunot her apy, such as canc¢r vaccifiés. In one

enbodi nent, the invention provides met hods f or

treating or preventing cance conpri sing

adm nistering to an ani ne d thereof (a) an

amount 5 of a Tetracyclilc Lactam Derivative effective

to treat or prevent canceg andlfb) another anticancer

t herapy includi ng, but not fed to, surgery,

radi ati on therapy, or |nnunotherapy such as a cancer

vaccine. In one enbodi nent,18he ot her anticancer

t hera i di gty ther 0 nt
e 821 S R 0D P EREGE RN 15,5,
3108103 126), (écbl’ﬂp@hmtﬂlﬂz wdshignthedigad. a@%u@aﬂﬁeﬂi of %E@z{byl-bénzmc acid
b%g%w In a specific enbodi nent, the present
<33r?g&%oldimf> r ity degus Rgtagviumg catpeneie ! 4 @ah Oct mebripe idicthyl
bmﬁfé,?%amﬁtee«w 97 ), oamg%m%hﬁgbaﬁ@;@vﬁgio%hw §tna<gve%rnight

radi ati on thera rapy can
at reeiniterhperetues] Phid macttom mixome was ¢l pouvddt dn, cadd whter, and extracted

o SRR e ST P R S R PE B et
TheW@bidee oBtalRY wad (MERH w1’€h 2{359{"@ Reidi(Noan: Ofoh%{‘veﬁ BhedhdBalthted HCI
several nonths to three nonths), prior or

(804 i¥glefiskihen mﬂlﬁsdéwfw 65,11101133 i Bire tshctidnemipénme acapcbpled tawstoam

' ' h h
PR b B U85 e B A BB OB e
Was{hacﬂl tmougmydw@thmat 2l dixeinto tphevitly BR.6@f of Ris®Suntl A 0R & white

eat ed. , For
SOlld in 84% yield.

5.1.3 PREPARATION OF 4-PHENYL-3-ISOQUINOLINONECARBOXYLIC ACID (103)

O

NH

CO.H
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exanpl e, but not by way of limtation, X-ray radiation

can be adm nistered; in particular, high-energy
worg@swstdrage (radi ation of greater that 1 MV eQEmus005/006242

can be used for deep tunors, and el ectron beam and

orthovol tage X-ray radiation can be used for skin

cancers. Gamma-ray em tti nt0¥ adi oi sot opes, such as

radi oact i, v ot opes of .radi um b
G ot s g svaBonet aehpmpotis i E 4l andl) it pgoni
methANETYNOM PPY kiih€ e fitReh 26123 outd. eﬁ{eniﬁﬂﬁog%‘he&ﬁqgﬁftwn mixture

using a Tetracyclic Lactam Derivatives as an
wageanepnisated enql theohsidut blgriapy wes acidifiedtwitndittted HEY. The solid

a or, the.radiation ther .
QR ol B e R B Bt A B Phdtactih M dovige: ng
Coﬁ@&ﬁkEﬂB(T@QSQﬁsw%b being treated can, optionally, be
treated with another 30 anticancer therapy such as
surgery, radiation therapy, or inmunotherapy. The
Tet r &y 4 | PrasPhRATIIN EP BLOYROINDENG) 14’6 B0 RENIRONE 104
vitro or 'éX vivo, such as tor rea n
certain cancers, including, dut not limted to
| eukem as and | ynphonas, h treatnent invol ving
aut ol ogous stem cel | nts. This can involve a
W0l ogous hemat opoi etic
stemcells are ha vested and -7% WD 2005/ 082079
PCT/U82005/006242 purgeo of alll cancer cells, the
s e lation is then
eradi cated via the adm ni str@ . etracyclic
Lact am Derivative and/or and the resultant

bone marrow function is res ored abpd t he ani mal
recovers. 5 A Tetracyclic Lagctam Derivative and the

ot her therapeutic agent can a€ addi tively or, in one
enbodi ment synergi stically.1gsn one enbodi ment a
Tetracyclic Lactam Derivative is adm ni stered

concur r kR #ytigged spspensionel Gorepeyrd H0BC03de 8t 0.89 mrpele in xylene

(2021?_?% ésrﬁ%lggd 3‘1‘@? s@)@é{& Qcﬁﬂ g@?@aﬁ #ﬁ&@h@féa&%neﬁﬁ)gﬂ% was refluxed

vatTve an
at 140 f—Q@OIOGEfoﬁﬁhumts Aylarorsaepdrhed a:muthecresi@&n hnd:fﬁgldne was

dpi ni st tivel it
poudisTash Ko D e PR gL BRSHE TR Melpbind degg fupRovide

CO&?&&N@MMY@s@. e4@)fferent conposi tion conprising an
fective anount o anot her therapeutic agent can be

concur r eslté¢rpatincly, rGCanprad 108 (5Chag @00 Ehinot)iwasreactad, with

effective . nt.. of etrac cI|c Lact am.Deri vati ve
chion e a S PR e oo SuBb s TG AR MR aY i glowed
to saf at&Boﬁftélﬁgérhﬁﬁ@e fIFBURInuRk. @Hff& Hﬁ:&e&dﬂﬁ)ﬁ%ﬁ&ﬁh& Bed@RNt .

In this enbodi ment 15 the Tetracyclic Lactam

hongygengaus; i wap sload}frpnmrgd entedcanTheret tpeecci;pitvéer wehShempduvished
w1t}?ﬂr§{r%p§§?ilrng§ 50 Béovuife ﬁ(ﬁﬁd S]t%‘eﬁé%; t he ot her

Tetracyclic Lact am Der| vative exert s [ ts pr eventative
or therapeutic effect for treating or preventing a
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Condition. A conposition of the invention is prepared
by a nmethod conprising 20 adm xi ng a Tetracyclic
woacisase@er i vati ve or a pharnmaceutical |l y acceprainlus2005/006242
salt and a physiologically acceptable carrier or
vehi cl e. Adm xi ng can be acconplished using nethods
weBi1.X B DK 3407 0f 201+ 0HSOQUINDIIINONIRHY DRAZONE
physi ol ogi cal | y accept abCempoanpiler or vehicle. In one
enbodi nent the Tetracyclic Lactam Derivative or the
pharmaceutically acceptabl® salt of the Conpound is
present in the conposition|in an 25 effective anount.
4.10.12 KITS The i'\sptio- enconpasses kits that can
sinmplify the adi ni stRetl on OflyHa Tetracyclic Lactam
Derivative to ap animal. 30 Ajftypical kit of the

|0Q can be
armount Nalp a

e kit can further
ructions instructing

acceptable carrier or vehiA e.
conprise a |abel or printfed ins
the use of the Tetracyclic\Lact Derivative to treat

or -76 WD 2005/ 082079 PCT/ US2005/ 006242 prevent a
Condition. The kit can also further conprise a, unit
dosage form of anofher prophylactic or_ therapeutic

agent , ngaé%éﬂﬁ?e,Cﬁm@8W¥5ﬁ¥é@198H9§PQPW@ﬁ§ﬁenKmOhWﬂmB(01

Mﬁ%fn%ﬁin%?(lmﬂ Rbas aﬁlﬁe& %c@ﬁtﬁ%%%?g E(?.Y%rﬂﬁé&t{(r??ﬁgem erature. The

therapeutic adent. In one e onpri ses
reagiioncipriterie veas reftuxtediovemdgelan Toé pecipitate wasdiitaredyfwaahed with water,

o G AR PR EL IS A SLEST WEapz 001

Exanpl es of other prophylactic or therapeutic agents

that is useful for nit dosage
forms. Exanpl es of sEph a device includes, but is not
limted to, a syringg, a drip bag, a patch, an

i nhal er, and an ene ! bag. 10 The foll ow ng exanpl es
are set for * i n under standi ng the

i nventi on NHof course, be construed as
speci fi cal P i nvention described and

cl ai red he Such varhations of the invention,

i ncl udi ng the | equival ents now
known or | ater devel oped, Nl e wthin the
purvi ew of 15 those skillefl in theqart, \qQn nges in
formul ati on or m nor g eS i n experinental

7
To a mixture of compound 104 (150 mg) and 2-cyanoethyl hydrazine (0.3
ml) was added acetic acid (10 ml) at room temperature. The reaction mixture was then
refluxed overnight. The reaction mixture was concentrated in vacuo and the residue was
treated with methanol (25 ml). The precipitate was filtered, washed with methanol and
water, and dried under vacuum to provide Compound 7 (115 mg). "H-NMR (DMS 0-dg):
3.15 (t, ] = 6.6 Hz, 2H), 3.62- 3.68 (m, 2H), 7.22 (t, J = 7.5 Hz, 1H), 7.37 (t, ] = 7.5 Hz,
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design, are to be considered to fall within the scope
of the invention incorporated herein. 5. EXAMPLES 5.1
WORKRARATY ON OF | LLUSTRATI VE TETRACYCLI C LACTARCT/US2005/006242
DERI VATI VES 5.1.1 GENERAL METHODS 20 Proton NMR
spectra were obtained using a Varian 300 Mz
1H)5|f79‘l=,& (tJrh 8tldimtldd), AR (tc herd. 5 Bz, BH), Bt03ud| Lied.§ Hy, 2 8.30 (d, J

d,i ion (ppm. TLC was
mé %é?ﬁé&)ﬂgg%ﬁsalﬂéé precoated with silica gel
60 F-254, and preparative TLC was performed using
grn]g;it ed V\hat Jan 60 RGNS . AI I | nt er medi tes

of 1H NVR and/ or @Q&&Z@Msmm
PCT/ US2005/ 006242 5. 1.2 PREPARATI ON OF

4- PHENYL- 3- | SOCOUMARI NCRRBOXYLI C ACI D (102): 0 O CO2H
102 Followi ng a I|teratre procedure (Natsugary et al,
J. Med. Chem 9SS 3 3106 - 3120), Conpound 102
was synt hesi fied. uspensﬁﬁh of 2-benzoyl - benzoic
acid (33.9
carbonate (41, 4 ¢ . and di et hyl bronomal onat e
((28.17 m, 0. Q&3 £ 3 (0 rrL) was allowed to
stir overnight at room eacti on
m xture was then poured
with ethyl acetate.

foll owed by concentrat ed
refluxed for 6 hours. The reaction m xture was cool ed
to room tenperature and pomsed on ice cold water, and

the prectplikfind BECohAEMECIMAGS HdLGE SmorRAe %&/dragme 03

t horoughly w wat er provi
ml)do sheoeld 13 0d) was whdedeonemitiattd hydrc&h%rycl aeldd(0.059 1hl) Bt Dom

PREPA 4- PHENYL - E BOXYI_I
tem};{gﬁ%ﬁ?ﬁéﬁ reaqlzor}\ﬁqlwl_“vass@ S%‘#Qb% J g%@cﬁﬁ r(f):actlfoncnuxture was
conbéakf 20 ERDER e residue was diluted with water and ethyl acetate (25 ml

each), then neutralized with sodium bicarbonate. The organic layer was separated,

concentrated and dried under vacuum to provide Compound 105 (48 mg).

5.1.8 PREPARATION OF 3-OXOINDENO/[2,1-ClISOQUINOLINONE N-(/V-
METHYLPIPERAZINO)-HYDRAZONE (COMPOUND 106)

O

NH

= N\

NMe

106
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103 A stirred suspension of Conpound 102 (1.4 g,

0. 0052 nol) in ammoni a- nmethanol (7N, 125 nL) was
woebdsugsdof or 23 hours. The honbgeneous react i 8OT/US2005/006242

m xture was concentrated, and the residue obtained

was acidified wwth diluted HO. The solid 5

preci pi t dios maguikidf Conpdpndd@h €t migl mAEi(NkmethyHpigeiagihe)

ST TR S .
at fodBAtempBratiiel Ghe %&étlé{pm}_ﬂu@ widl thé LR IRYSPERY 9? 1218&rrsTL SFhe

Conpound 103 (0.225 g, 0.85 mmol) in xylene
reaghen BdEieee el Wﬁ@g@m zncyaaun and(tbe 6Bdlugryas dilutedrwitc waten and

et ek CAERLER) i PR SRt Hihrtao i sasig tover

Wap 9¢p’a@ded} I&bﬁcdn@@tedﬁh& dfle@ UhdeRRbhcEiRh tdjpl‘(‘@ﬁlef(ldlﬁlﬁfuﬁd 106 55 5 mg).
washed wi dried to provid goun

"HNMR WS%%) Z%W%)r%é? r@eﬁq/)rrll dﬁbpé@ﬁd—l (s80), g7 (t.J =
73040388, Tobk. Yo7 0O MLy £ 9upRPRREIE 261 b 1k,

7.831 (% U @ 9\bivs 1HI)) b%dﬂ, J&07.5Hzf 1M}, &MB&@QEHD,L&H&I&‘ @ 18).
m nutes. After the reaction m xture becane
honogeneous, it was slowy poured onto ice. The red

5. hOCPREFARATEONOS E‘Iiﬂlytes-eﬁo-5mhe¢bkmlbbmsg-cummoum-11-
dried to provide (BOXYiA iﬁﬂcéﬁ?&uﬁﬂﬁs 0% . -79 WO
2005/ 082079 PCT/ USZ0057 00 5. 1. 5 PREPARATI ON OF
3- OXA NDENC 2, 1- C11lsoQui I\I(]_CDN(]\IE HYDRAZONE ( COVPOUND
1) ONHNNH 15 To a mikture of Conpound 104 (110
ng) and hydrazi ne nepohydrate (0.1 m) in nethanol
(10 m) was addeg-conteytTatettydCl (0.1 ml) at room
tenperature. Thel|l reactiion m xtjure was refl uxed
overnight. The pflecipitate was |filtered, washed wth

wat er,
H3CH200\”/N Q
(@] .
63

Homophthalic acid (50 g, 0.28 mol) was diluted with methanol (750 mL)

and to the resultant solution was added sulfuric acid (3.75mlL, 5% v/v). The reaction
mixture was heated at reflux for 24 hours under an inert atmosphere, then cooled to 5 °C.
To the resultant mixture was added dropwise SN sodium hydroxide (28 ml.) with
vigorous stirring. The reaction mixture was concentrated in vacuo, and the resultant oil
was diluted with ethyl acetate (200 mL) and sequentially washed using water (100 mL),
saturated aqueous sodium carbonate (300 mL), water (300 mL) and brine (300 mL). The
organic phase was dried over sodium sulfate, filtered, and concentrated in vacuo to
provide dimethyl homophthalate as a light brown oil. Yield = 39.4 g (68%).

Dimethyl homophthalate (19.27 g, 92.6 mmol) was diluted with benzene
(300 mL), and to the resultant solution was added N-bromosuccinimide (21.43 g, 1.3 eq.).
The reaction mixture was heated to reflux using a 500 Watt quartz halogen lamp. After
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and dried under vacuumto provide Conpound 1 (35 nm).
MS (ES+): mlz 262.2 (M+ 1). 5.1.6 PREPARATI ON OF

WO (80s@%8a7DDENJ 2, 1- Cl | SOQUI NCLI NONE) - 2- CYANO ET PR LArS208/006242
HYDRAZONE ( COMPOUND 7) O NH NNCN 7 To a

m xture of conpound 104 (150 ng) and 2-cyanoet hyl
nirtwlmuazatrreﬂm tBe reattjonvmixterd cead caaled it 6 &€ thef LAcuwi) fikdred

b G R ERT ST Gl Fan st BrpR ShHH Mrias Sodiurn Carbonate (2
x ZOONBE) ek tithe (rov 8440 T8RdrdalR prasd @%dxg@fm}e& SAiGH o WH‘E%

nmet hanol (25 nl). The precipitate was tered,
fllwfqdh amrbcdmnmlrat@m vamab er proaidd odbnoanbdmtlﬂﬂrhomhtmﬂdt@as a brown

011(t it fZé:ggpg@%g%zb ( 1é56gg)é égl- (NrI\:1R (ZEI)NBO7dg)2 (t, > §5=
7.5 Hz, Ifmeahiddindie %ob 0’g,70 §5 Jﬂ%l) wa%(hlﬂ}%digﬁé?gﬁ&ﬂg ?8858 mL)

PCT/ U52005/ 006242 1
aﬂ@ the rgsuttant $litign wi§ cooddra 0(°d: Elhyrl chl@ofdrmaHB5 nd., SICDS eq ) was

K Rpiee A gk kB0 TR AT RN tempetature

foﬂﬂméﬂdd@ncéﬂﬁm&mg%@aﬂ- Qﬂ’)wﬁlité\u)'ﬂ};\bdﬂd B8idfe. To the
5 105 To a m xture of Conpound 104

offnwhite pihvselisorepiditle wab added®. BN agucpus HCélt(h éhméldg%%rqwl)tmg slurry
w5 B CONRELE P AP A Do, Thd gl

solidy wére tahed with Waeeri(2 adllj) aRemiiiédines WrauhQven for 96 hours. The
entrated in vacuo and the residue was diluted with
drigg plfds

arfde dilntgd withetohteae (398 |, ag@@mresqlﬁgﬁsolutlon was distilled
for Ehdur &l dufif: g V‘ﬁh&htlﬁlg Qo8 MIPLEBIRA0 Ha ren Ve dH HRMSsohAE! The

was separa
concentrated distillate was allowed to cool to room temperature and then was further

cooled to 0 °C. The resultant crystalline precipitate was filtered, then diluted with
hexanes (250 mL). The resultant solution was allowed to stir at room temperature for 2
hours to provide a slurry, which was filtered through #1 filter paper. The collected solids
were washed in the filter paper using hexanes (200 mL). The solids were then vacuum
dried at room temperature to provide ethyl-N-(2-cyanophenyl)carbamate as a white
crystalline solid. Yield = 117.89 g (73%).

A 60% suspension of sodium hydride in oil (2.79 g, 2.0 eq.) was diluted
with toluene (10 mL). To the resulting suspension was added a solution of ethyl-N-(2-
cyanophenyl)carbamate in toluene (100 mL) via cannula. The cannula was washed using
toluene (2 x 10 mL). To the resulting reaction mixture was added a solution of o
bromodimethyl homophthalate in toluene (40 mL) dropwise via cannula, and the resultant
reaction mixture was stirred at reflux for 4 hours. The reaction mixture was then cooled
to 0 °C and and 1IN aqueous HCI (70 mL, 2.0 eq.) was added dropwise under an inert
atmosphere. The resultant suspension was poured into a flask containing acetonitrile (200
mL) and stirred vigorously for 10 minutes. The resultant slurry was vacuum filtered, and
the collected white solid was washed using acetonitrile (500 mL). The solid was dried in

a vacuum oven at 40 °C to provide compound 63 as a white solid. Yield = 5.0 g (47%).
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concentrated and dried under vacuumto provide
Conpound 105 (48 ng). 5.1.8 PREPARATI ON OF
WO-2$@8NPENO[ 2, 1- CL1 SOQUI NCOLI NONE N- ( N- PCT/US2005/006242
METHYLPI PERAZI NO) - HYDRAZONE ( COVPOUND 106) 0 NH \ e
15 106 -81 WO 2005/082079 PCT/ US2005/ 006242 To a

M X§.4/10 PRESQOROWON oFGXPREBYIFEIOX08.6-DIHYDRO-INDOLO[ 3.2~
N (N- et hglis@b B0 L -dARBOa Y1 ACE (GoMadpUND 18Thanol
(15 m) was added concentrated hydrochloric acid

(0.050 M) at roomtenperatfe. The reaction m xture
was then refluxed for 6 - purs. The reaction

m xture was concentraied i qcuo and the residue was
diluted with water RNet pf ate (25 m each),
then neutralized rbonate. The organic
| ayer was separ at :: d and dried under

(DVBO-d6) - 2. 24 (s, 3N
.28 (m 4H) 727 (4
5 He, .55

5 H. 1H), 1 «8/(71\/
5 Hz, 1H). 8 30 - 8.34 (
'1.9 PREPARATI ON OF
ETHYL- 5- OXO- 5, 6- DI HYDRO | NDC]_q3 2-C] 1SOQUI NOLI NE- 11-
CARI | OXYLATE ( COVPOUND 63) WINH H3CH2CON O 63 15
Honmopht ri@cl(lf_yg%l?%frt% lﬁégocﬁwlo oA RaH0K ), K&ﬁﬁcﬂd lpUtvedhaM B.17.

met hano the resul tant solution was
Hetachdpd Ghenf 2000; 330853 —(@ amrﬁ_arm&% ¥ \Benjame, I EadiygnR- I /-

LT

24.5 BEhb1Y #aé addedtid betinas adptediodiod pudism Hhilriso (i6(l%nd1sper510n in oil,
hydr oxi de (28 rrLf Wth vigorous stirrin

13 b8 mumoidurieluia® (LonbuPRESETPSI e Hiceraitogepe After
minutes & so?urhon of IOL-bromodlmethylhomophthalate: (4.7 g, 16.4 mmol) in dry toluene

G ENENENEN
~ -

(10 mL) was added via syringe. The resultant mixture was heated to reflux for 6 hour.
The reaction mixturewas cooled to 10 °C, and to it was added 1.0 N HCI (50 mL, 50
mmol) and acetonitrile (50 mL). The resultant suspension was filtered and the filtered
solid was washed with acetonitrile (2 x 10 mL). The off-white solid was returned to the
flask, washed by stirring in water (40 mL), and then collected via vacuum filtration. The
dry solid was heated in refluxing acetonitrile (40 mL) for 8 hours, which was
subsequently cooled to 10 °C. The solid was collected via vacuum filtration to yield 3.8 g
(51%) of bompound 107, an off-white powder: 'H-NMR (300 MHz, d¢-DMSO) 12.46
(s, 1H), 8.38 (d, 1H), 8.19 (d, 1H), 8.11 (d, 2H), 7.78 (t, 1H), 7.58-7.44 (m, 2H), 7.40 (1,
1H), 4.49-4.41 (t, 2H), 1.86-1.75 (m, 2H), 0.99-0.88 (t, 3H); MS (BSI) m/z 321 M + 1).
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20 was diluted with ethyl acetate (200 nlL) and

sequentially washed using water (100 nL), saturated
weaqusmss7s0di um car bonate (300 nlL), water (300praic)usaond006242

brine (300 nL). The organic phase was dried over

sodium sul fate, filtered, and concentrated in vacuo to

pr 0w Bl @REEA RyTTIONOIISIE PO 5 -8 085 6 I HY DROAWDODO| 3,2-

Yield = 3% GEANE-TN-OR UNIEL(8Y 9. 27 g,

92.6 nmmol) was diluted wt enzene 25 (300 niL), and

to the resultant solution wd$ added N-bronosucci ni m de

(21.43 g, 1.3 eq.). The retion m xture was heat ed

to reflux using a 500 gtartz hal ogen lanp. After

-82 WD 2005/ 082078 S 242 nine hours at

reflux, the react|lon m xture way cooled to 6 C, then

vacuum filtered hrough|a glasgq frit. The filtrate

was washed using s@ &0 sodi um car bonate (2

x 200 nL), then brine (200 53— \PIC phase was

dried over sodiumsulfate, G concentr at ed

in vacuo to prawcde a-Joonodine honmoph? hal ate as a

brown 5 oil. Yiel 26. g, .

Anthranilonitrile (300.0 : s diluted with

pyridine (850 nL) amd theresultant solution was

cooled to O T. Ethyl chloroformate (85 niL, 1.05 eq.)

was added dropw se over ont%our and the reaction

m xture

Then conearnng UboRt RO, RIMENTaL ComngRta 7. 10 B61%) of
COI@P@@ndsHl& an p&sildtepovider,twas dbBaindd, su%ﬂtlttéuxgut;qpremﬂ |N}

bR PRSI BB SR el el e el S oo
MHzJaamjmmpw@ tshmqumziéd i) te16 (HaIQHE 8. Filﬁiefgﬂ)t”ﬁv@@t 1H),

olids were washed wat er dried in
7. 5%7\f‘§dt}u v 38 {foiHbé fﬁoﬁj 24 (mrhe), L3 @68 Mis(BA)y ez 321 (M +
1), diluted with toluene (500 nL), and the resultant
solution was distilled for 4 hours, during which tine
300 nL of toluene was renoved frontthe sol ution. The

SR %ﬁﬁg@ﬁ%&‘j% ggﬁ&ﬂ%go- Dt
resultant cryst LIAC S tered then

diluted with hexanes (250 nL)()The resul t ant solutlon
was allowed to stir at roomtenperature for 2 hours
to provide a slurry, mhlch was [filtered through #1
filter paper. The col ol I mere washed in the
filter paper using hrxanes 200 nLﬂ The solids were

was dil uted (\_/t/lth t ol uene (10

suspensi on g P
cyanophenyl ) carbamate i n tol flene (100\ )L a cannul a.

The cannul a was washed usi ngo

109
Following the above procedure for making Compound 107, 1.9 g (44%) of
Compound 109, an off-white powder, was obtained, substituting n-butyl N-
(cyanophenyl)carbamate for n-propyl N—(2-cyanophenyl)carbamate: "H-NMR (300 MHz,
ds-DMSO) 12.52 (s, 1H), 8.37 (d, 1H), 8.19 (d, 1H), 8.12-8.07 (m, 2H), 7.81-7.75 (m,
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25 toluene (2 x 10 nL). To the resulting reaction
m xture was added a sol ution of a- bronodi net hyl
woaoupistdral ate in tol uene (40 nli) dropw se Vi aPCaUSR08/006242
and the resultant reaction mxture was stirred at
reflux for 4 hours. The reaction m xture was then
1H}; 0ci8ed 50 (m, PHY 7a81d(t, alan) 450 & aBUE 8 HU69((A1) 28, 1.24-0.350m), 2H),

W|se u r an inert atnosphere. The
09?’2%8%3’5415&{53 poured into a flask

cont ai ni ng acetonltrlle (200 30 nL) and stirred

vigorously for 10 m nutes. The resul t ant sI urry was
& ..i.\. ARA Op TH H 5 \! A hQ

dried in a vacuum oven at 40 C to prow de conpound 63
as a white solid. Yield = 5% g (47%. -83 W

2005/ 082079 PCT/ US2005/ 00624 5.1. 10 PREPRARATI ON OF
N- PROPYL- 5- OXO- 5, 6-

H3C O 107 5 Fol t he net{hodol ogy of Radl, S.,
Konvi cka, P., Vachal . : Chei n. 2000,
37, 855 - 62 and ; ZAR: L. E.,

Fryer, R 1. J. Heterocycl 0, 51 - 3,

solid n-propyl N-(Z%‘yanophe yl )c (5.0 g,

24.5 nmmol ) was S { suspensi on of
sodi um hydride (60%fdi spenfi [ 1, A.39 32.8
mol ) in dry toluend (90 L) at rooM Hperature under

nitrogen. After 5 1&Hai nutes a sol ution of
a- br onodi net hyl honmopht hal at @, (4.7 g, 16.4 mol) in dry
toluene (10 nlL) was added via syringe. The resultant
m Xt ure Eﬁiﬁodflegtlmchbbme pm‘cbcﬂmeff@fmﬁnhg@bmpoﬁiitblﬂ’laaci'g(BB%) of
met ?ooledto 10 C andtoi) was added 1.0 N
omppundsey. ap otisphitepRygeraties oRtanerhisy W‘éﬂf{g‘ateﬁ'rhil}ﬂ Kehe
(cyérﬁoi,ﬁbﬁﬁ}bfar%&%% hpopaN bl ?r%{di)ﬂe@?%afﬂﬁﬁmfté ' ltI-FNiﬁR (300

I'ld ‘'was washed with aceton trrle
beﬁ ts-MI@) § O2.H8 (AdE)r&S58(hdd)t 19 K 11D, 8.1 Ak, lH&a%Bédt 1H),

7RSS B A T 01 71 RS bR 0,

refluxing acetonitrile (40 nL) for 8_hours whi ch was
e S N e el
Con-pound D N 014 P & T At N e pLe M—'Z’
d6- DMSO) 12. 46 (s, 1H), 8. 380( 1H) 8 19 (d 1H),
8.11 (d, 2H), 7.78 (t, 1H), 758744(m 2H), 7.40

(t, 20 1H), 4.49-4.41 (t, 1.86-1.75 (m 2H),
0.99-0.88 (t, 3H:; MR 321 (M+ 1).

Following the above procedure for making Compound 107, 0.8 g (51%) of
Compound 110, an off-white powder, was obtained, substituting isobutyl N-
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-84 WD 2005/ 082079 PCT/ US2005/ 006242 5.1.11

PREPARATI ON OF | SO PROPYL- S- OXO- 5, 6- DI HYDRO- | NDOLJ 3, 2
wWCRbB@RRA7DOLI NE- 1f - CARBOXYLATE ( COVPOUND 108) POT/UNSED05/006242

H3C ON CH3 O 108 5 Foll ow ng the above procedure

for maki ng Conpound 107, 1.6 g (61% of Con'pound 108,

(cyaropbérfyl whittasmageofon mprom@N—;jbt:yamJ@ﬂenﬂ)d:bgja;data | 'lBENMR (300
S p r e.an or 0
vt oD Rt BB B B B B0l i 8125, 78 e, 1,
2 .

TTETIR RPS] 240 Sib- el ) € AD 22 P b Boo D . ok
MS(ESD ki 335 8B+5).21 (m 1H), 1.42 (d, 6H); M5 (ESI) mz

321 (M+ 10 1). 5.1.12 PREPARATI ON OF

N- BUTYL- 5- OXO 5, 6- DI HYDRO- | NDOLJ 3, 2- ¢] | SOQUI NCOLI NE-
5.1115 EARBONTIOROK MEVEAISEDX0-5) 6-O1HND RAABM 6203 Q- CIHSBH UITR B LINE-

Fol | owi ng t he abpiespsoxedirsE daNvirdee §p) Conpound 107,

1.9 g (44% of Conpound 109, an off-white powder, was

obt ai ned, substituting n-b®yl N-
(cyanophenyl ) car banmat e for {|n- pr opyl
N- ( 2- cyanophenyl ) cg *JAH NVR (300 MHz, d6- DVBO)
12.52 (s, 1H), 8 8n9 (d, 1H), 8.12-8.07
(m 2H), 7.81-7.
PCT/ US2005/ 00624 7.58-7}50 (m 2H), 7.41 (t,
1H), 4.50 (t, 2 37 ¢ 2H), 1.44-1.35 (m
2H), 0.91 (t, 3 1). 5.1.13
PREPARATI ON OF

TERT- BUTYL- 5- OXO- 5, HYDR
Cl | SOQUI NOLI NE-I].-I:;Cﬁ?BO ATE (ON ¥62) 0

0]

3H) ; (B 2

61
Following the above procedure for making Compound 107, 90 mg (18%) of
Compound 61, an off-white powder, was obtained, substituting methyl N-
(cyanophenyl)carbamate for n-propyl N—(2-cyanophenyl)carbamate: "H-NMR (300
MHz, de-DMSO) 12.44 (s, 1H), 8.38 (d, 1H), 8.18 (d, 1H), 8.12 (d, 2H), 7.78 (t, 1H),
7.59-7.48 (m, 2H), 7.38 (t, 1H), 4.09 (s, 3H); MS (ESI) m/z 293 M + 1).

5.1.16 PREPARATION OF N.N-DIMETHYL-5-0X0-5,6-DIHYDRO-INDOLO[3,2-
CHSOQUINOLINE~11-AMIDE (COMPOUND 94)
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NH | CH3 H3ICON 5 CHs O62 Follow ng the above

procedure for maki ng Conpound 107, 1.5 g (33% of
wGCanEmszto 62, an of f-white powder, was obtai ne@CT/US2005/006242

substituting tert-butyl N (cyanophenyl)carbanmate for

n- propyl N-(2-cyanophenyl)carbamate: 1H NVR (300 10

VHzFolbsvip/B©) ab®vd progedurs forriking Comppand 109,198 nigX 90, of

Coé’ﬁ&u}ld%& %&&gf—wl%i}{%’@o\@e%g\ig (’)bt%n stﬂgst%gtpi)?g ﬁﬁg(.g]%?t 1N~
(cyé%%hé%ré@ for nopr p;iléNJ:CB%gRO ARDRL c%amate 'H-NMR (300 MHz, ds-

L- 5- OXO- 5, 6- DI'HY
DMS®Sea4 Q‘SIQHN@M(dCNRB@)M_(ATH{I CZCR\IP((&NHD TI8)(t, 100), N6 @, 1H),

C Fol | h Qve pr
7.5, it (Sc%'ﬂ%?(ﬁ 9% : hg)\é%;%(gﬁ’lﬁé) gfo\icﬁéfﬁa%xp .ﬁg#ﬁw m/z 306
am)of f-whi te powder, was obt ai ned, substituting
i sobutyl N- -86 WO 2005/ 082079 PCT/ US2005/ 006242

(cyanophenyl ) car bamat e for n-propyl

N2 T6¥209 PRAMRAS PR Siant YR £
%}%MMC/RO PHAGIS, USING AWHOLEDELL

& 20, .99 (&,

(1. 1M 5 14-4. 91 (d ENAMEASSAY, "oe” 17"

1. 09- 0. ?ﬁgﬁn&rmoh of the a‘a%‘?y zaf %éac%%? ic £ tam]]%envatwes]’[o H?hlblt

PREPARA

PARB LYY brevefid{ieréx 1@&&%@&?@&#%& é’emCEleJ sﬁ@@dldéﬁgl héthods
11- CARBOXYLATE y(ﬁC(]VP(lJND ﬁ
described in Virag et al., Br. J. Pharmacol., 1999, 126(3) 769 77; and Immunology 1998,

94(3):345-55. Without being bound by theory, Applicants believe that Tetracyclic

TIVITY IN
y IFIED

Lactam Derivatives that inhibit PARP are useful for treating or preventing a Condition.

In a typical procedure, RAW mouse macrophages are cultured in DMEM
medium with high glucose and supplemented with 10% fetal bovine serum. Cells are
used at 80% confluence in 12-well plates. Cells are pretreated with various
concentrations (100 nM - 1 uM) of a Tetracyclic Lactam Derivative for 10 min.
Peroxynitrite, a prototypical oxidant which induces DNA single strand breakage, is used
to induce PARP activation. In a typical assay, peroxynitrite is diluted in phosphate
buffered saline (PBS) (pH 11.0) and added to the cells in a bolus of 50 uL. Cells are then
incubated for 20 minutes. Peroxynitrite is decomposed by incubation for 30 min at pH
7.0, and used as a control. After the 20 minute incubation period, the cells are spun, the
medium is aspirated and the cells are 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 pCi/m1 *H-NAD"). Following incubation in assay buffer, (10 min at
37°C), PARP activity can be measured as follows: 200 uL ice cold 50% w/v TCA is
added and the samples are incubated for 4 h at 4°C. Samples are then spun (10 min @
10,000 g) and the resulting pellets are 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 are added to 6.5 mL ScintiSafe Plus scintillation liquid (Fisher Scientific) and
radioactivity is determined using a liquid scintillation counter (Wallac, Gaithersburg,
MD).
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H3C~ ~ O 61 Follow ng the above procedure for

maki ng Conpound 107, 90 ng (18% of 10 Conpound 61,
wanoaiils20mi t e powder, was obtai ned, substituti RgT/OSRIVFI06242

N (cyanophenyl ) car bamate for n-propyl

N- ( 2- cyanophenyl ) car bamate: 1H NVR (300 MHz, d6- DMSO)

12. 44 ( sThdpitend. Ednlfitlition iy, pusified@ PARP didymeds d@&efmined for

Tetfyyic/LektaghyPer gl yquafi Rppacs i nal o3-dinobdgaridd

rO Shhh4ek PARP inhibitor. The assay is erformed in 96 well ELISA plates
P ﬁDII\/ETHYLSOXOS 6- DI HYDRO- yD([i_ 15 ° P

accexduwyns@_cnms p.IDVﬂSNﬂ D WMDl@&)Jal@bﬂ&-PARPthiBmm assay

5 kit Pavighh BTy PBRRR MDY o iR O3t N 7 Co1gH g | me/mL

of m&%’ﬁe @0 pupaed® 6veraigh9f1ﬁ1ate§1 hie@h@OWHSed f¥@Simes with PBS and
o bt ai ne substituting - di met hyl|

b% lpﬁea@dn}g,ﬁ@ HLf&ﬁCprle}é@ g,sppphed with Ell-e Trevigen kit). After
1nc%§1§ﬂ%¥ﬁ%§&f@&@k%@5 ?ﬁ tes ?%??éd?'%%ﬁlf\%§ v&%% @/50)
Appidpriaté sdi@tibhs ofIPARP 'InlﬁBltc(rd, 1n¢ltrﬂmg Fethabfli¢ Lacthhl) Der"fva%&es are

10 rébwedw@@é et etabtl o Nate 55 it ot N in s0

YGk | : T :
R O PGBt M R T ol 2 i it P sopptied
with\Kio kAt) PlURIVBIUELR OIE(EMNET WSSANionli® allewed st pratéedfondO tive at room
bi i f Tet ic L De t t hi bj t
gt NPT RN
persﬁaadaazo%ﬁ@mm&eﬁavﬁﬁi 59 disEsRY ddderA L S¥ppratk ﬁl‘bs@te :
s T998 rmacol ., 199 126(3):769-77; and | nmunol ogy

okixanplesief hs . n;]mbltqm gffcdse pﬁglub@@tm Tgpracyadisrlyactam
t hat, Tet

et E R o BB e b AT e B b s L 4t

or preventing a Condition.

Table 3: Inhibitory effect of illustrative Tetracyclic Lactam Derivatives -
on PARP activation in cultured murine macrophages.

Compound % PARP % PARP % PARP % PARP
Inhibition Inhibition Inhibition Inhibition
at 3 uM at 1 uM at 0.3 uM at 0.1 uM

7 NT NT NT NT

8 NT 84 75 60

63 65 50 43 33

20

Table 4: Inhibitory effect of illustrative Tetracyclic Lactam Derivatives

on PARP activation in cultured murine macrophages.

Compound 1Cs (UM)
61 10<100
63 1.0<10
107 10<100
108 10<100
109 10<100
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15 In a typical procedure, RAW nouse nacrophages are
cultured in DVEM nediumw th high glucose and
woeupispent ed with 10% fetal bovine serum Cel PETAIS2005/006242
used at 80% confluence in 12-wel| plates. Cells are
pretreated with various concentrations (100 nM- 1

gl\/p of a Tetd@cyclic Lactam Derivative far0<g000n n.

rtrito a& pr Qfo_\]_/p_L ca ot AdAant which 1 nduecnc

J I Y B e e — UIVI uulll. LALBEEA S N B BN R AV L v L va Uxw ]

DNA single strand breakage, is used 20 to induce PARP
activati b ikl Oh isSecifi
di l ut ed Tli}% h%é‘g I{:ﬁélgﬁ&gﬂ P?Er ed 1saI [ ne)émg;SBe'rB};ﬁel—lﬁe‘:1 '
embtmdgnerndsl éiSclbsed inehe etdmpleswhich @teuateoﬂeds& ﬂlustmiolns ofha &w
t hen. . i ncubate or 20 nut e Per.oxyni t
aspisb o SEATBYS A RmgS St e Aoy SV gptgre within

the H&PE o@ﬁn@nﬁfeﬂﬁéxp mldeéat@&mwﬁoa&cml&gt& thdEBRidrOR addition to

period, the cells are spun, medi umis aspirated
thosgrslowhand ébscybad heneeswéﬁmd@d apperentso ghosa skided b fhe@yt and are

d
e 30 6 Pobeltde SiheleligB1 25 W' NaDs anl 0. 5

gGi / ml3 H%B'@@él)encéi@ﬂeﬁ\l\fefwl ir8 Ghatoapdrated by réfsaye bfhitRentirety.
(10 mn at 37C), PARP activity can be neasured as

follows: 200 [tL ice cold 50w v TCA is added and
the sanples are incubated for 4 h at 4C. Sanples are
then spun (10 mn @ 10,000 g) and the resulting
pellets are washed twice with ice cold 5%w v TCA and
30 solubilized overnight in 250 L 2% wv SDS/0.1 N
NaOH at 37C. The contents of the tubes are added to
6.5 nmL ScintiSafe Plus scintillation liquid (Fisher
Scientific) and radioactivity is determ ned using a
liquid scintillation counter (Wallac, Gaithersburg,
MD). -88 WD 2005/082079 PCT/ US2005/ 006242 The potency
of inhibition on purified PARP enzyne is determn ned
for Tetracyclic Lactam Derivatives and conpared wth
t hat of 3-am nobenzam de, a prototypical benchmark
PARP i nhibitor. The assay is perforned in 96 well

ELI SA plates according to instructions provided with
a commercially avail able PARP inhibition assay 5 kit
(Trevigen, Gaithersburg, MD). In a typical procedure,
wells are coated with 1 ng/nL of histone (50 I/well)
at 4C overnight. Plates are then washed four tines
with PBS and then bl ocked by adding 50 L
Strep-Diluent (supplied with the Trevigen kit). After
i ncubation (1 h, roomtenperature), the plates are
washed four tinmes with PBS. Appropriate solutions of
PARP i nhi bitors, including Tetracyclic Lactam
Derivatives, are 10 conmbined with 2x PARP cockt ai
(1.95 mM NAD+, 50 M biotinylated NAD+ in 50 nM TRI' S
pH 8.0, 25 nM MyC12) and high specific activity PARP
enzynme (both are supplied wth the kit) in a volune
of 50 1L. The reaction is allowed to proceed for 30
mn at room
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tenperature. After washing four tinmes in PBS,
i ncorporated biotin is detected by
wpebeisegse- conj ugat ed streptavidin (1:500 di | eCTAI$005/006242
and TACS Sapphire substrate. 15 Exanples of the
inhibitory effects of illustrative Tetracyclic Lactam
Whpsisiclagimed/ss i n t he whol e-cel | macrophage assay are
illustrated in Tables 3 and 4 bel ow. Table 3:
Inhibitory effect of illustrative Tetracyclic Lactam
1. DerAvainb¥@#d ofahe RAMRRIACt i vation in cul tured nmurine
macr ophages. Corrpounﬂ % PARP % PARP % PARP % PARP
Inhibition Inhibitio ifion Inhibition at 3 M at
| pMat 0.3 pMat 0.1 M7 NT NT NT 8 NT 84 75 60
63 65 50 43 B3 i bi
illustrative Tef Berivati ves on PARP
activation in cul hcr ophages. Conpound
IC50 (M 61 10<2j00 6 . 107 10 < 100 108
10<100 109 10

I ndeed, various nodificatiops=ak/the invention in
addition to those shown ap ri bed herein will
becone apparent to those Bkilled bn the art and are
.intended to fall within the&ﬁcope 8f the appended
claims. Al references cited”’herein are incorporated
by reference in their entirety. -90 WO 2005/082079
PCT/ US2005/ 006242

or a pharmaceutically acceptable salt thereof,
wherein:

RY R% R3, RY R® R7, R® and R’ are independently -H, -halo, -OH, -NH,, -
CN, -NO3, or -A-B;

R’is O, S or NH;

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

B is -C;-Cyp alkyl, -C,-Cj alkenyl, -C,-Cyp alkynyl, -C3-Cg monocyclic
cycloalkyl, -Cg-Cy4 bicyclic cycloalkyl, -Cs-Cg monocyclic cycloalkenyl, -Cs-Cy4 bicyclic
cycloalkenyl, -(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), -aryl, -NZ;Z,, ~(C;-
Cs alkylene)-NZ1Z,, -C(O)OH, -C(0)O-(C;-Cs alkyl), -C(O)O-aryl or -C(NH)NH,, each
of which other than -NZ;Z,, C(O)OH, or -C(NH)NHo, is unsubstituted or substituted
with one or more of —~C(O)NH;, -O-(C¢-C;s alkyl), -halo, -OH, -NO,, -NHj, -CN, -C;-Cyp
alkyl, -aryl, -C(O)OH, or -C(O)O-(C;-Cs alkyl);

7y and Z; are independently -H or -C;-Cyp alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z, are
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What is claimed is: 1. A conmpound of the formula R4 R5

R3 NHRIO 2 CGNNN% R11 RL R6 RO R7 RB 5 or a
woheosmsoati cal |y acceptabl e salt thereof, wheCegius2005/006242

Rl, R2, R3, R4, R6, R7, R8 and RO are independently

-H, -halo, -OH -NH2, - 10 CN, -NO2, or -A-B; RS is O,
indegendentii-Har i-€:1-Coalky], witdpiskinsubshiuaor, subpii@ed, with one or more

of -ﬁ%@ lrgq_' Qg,NCZQ, hnq\ﬁocg ?%\@1@3%: Oe)r?%forglr%q\@ gen-g
conﬂaﬁnnggg feX0nRidb¥led mémcGdlRk @té‘r@@élle) or @2 k8 gal- K(Yr[ﬁﬁlnmg7 to
-C8 nonocyclic 15 cycl oal kyl’, -C8-Cl4 b| cyclic

10- my@b@aqi kiglyclic mer@syqi@n oclici aidddire sikee tgaether gafopme -

(n1tr%§ﬁ% gclnlét%m y%lcy kenﬁ%r?g Frg)&fyﬁ@%% te?@c%%') %} Qg(mtroée% ’

confaitiihg POSN0CABMBEBH B yétic h&erb@ydl@nber ed bi cycl ic
het erocycle), red nmono

het er ocyR1 &)~H. "&T-CSt@(ﬂO(GH%&%d(@{@y’@W% "(CHZ)n (3-to 7-

merl_i'@r%} %_I}{gé)@lcb)hﬁ oé%(_:l&js %T 7(7 ( gd(%?‘-&ﬁ%‘é% decg%)ch%%égocycle), -

(CH2%@W;CMQR@—%@I—C@@—@LO((?H{%M MAOXH-(CH,),-COOH, -
- | n

Ol P CHI0- o s Srd N b s <O REMH i) -

O RO (G R C Calky M O T ary -

(CHu){-GONBICH) @ ai, ke (CH )ulIONH (€ Hala (@b st 7—tm¢reblerg¢1 monocyclic

T R A T R e ——
CTECIOAR, g o (0 NG b
CONH-(CHz)q-CON(C;-Cs alkyl),, -C(O)(CHz),-(C1-Cs alkyl), -C(O)(CHy),-aryl, -
C(0)(CH,),-COOH, -C(O)(CH,),-CO0O~(C4-Cs alkyl), -C(O)(CHz),-COO-(3- to 7-
membered monocyclic heterocycle), -C(O)(CH,),-COO-(7- to 10-membered bicyclic
heterocycle), ~C(O)(CHy),-phenyl, -C(O)(CHa),-(3- to 7-membered monocyclic
heterocycle), ~-C(O)(CHy),-(7- to 10-membered bicyclic heterocycle), -C(O)O(CHy)x-
phenyl, -C(O)O(CH,),-(3- to 7- membered monocyclic heterocycle), -C(O)O(CHz)p~(7- to
10-membered bicyclic heterocycle), -C(O)N((CHy),-phenyl),, -C(O)N((CHa)n~
phenyl)((CH;)q-3- to 7- membered monocyclic heterocycle), ~C(O)N((CHz)y-
phenyl)((CHy)q 7- to 10-membered bicyclic heterocycle), -C(O)N((CH»),-(3- to 7-
membered monocyclic heterocycle),, -C(O)N((CH,),-7- to 10-membered bicyclic
heterocycle),, or -SO,NHp;

R s ~H, or (-C;-Cs alkyl), or Ryp, Ry; and the nitrogen atom to which
they are attached join to form a -(nitrogen-containing 3- to 7- membered monocyclic
heterocycle), or a —(nitrogen-containing 7- to 10-membered bicyclic heterocycle);

each n is independently an integer ranging from O to 10;

each p is independently an integer ranging from O to 5; and

each q is independently an integer ranging from O to 10.
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of -halo, -OH or -NH2; or N, Z3 and Z4 are taken

together to forma -(nitrogen containing-3- to
waé-20msmissr7ed nonocycl i c heterocycle) or a PCT/US2005/006242

-(nitrogen-containing 7- to 10-nenbered bicyclic

het erocycl e or N, Z1 and Z2 are taken together to

2. f ordvcampéury fﬂh@@&m&mnt ai ning-3- to 7-nenbered

nonocycl i c heterocyclﬁ% or ag:(nitrogen- containing 7-
to 10- nenbered bicycl hete?)cycl e); RIO is -H,

-Cl- G5 al kyl, jH2) n-aryl, -(CH2) -(3- to
7- menbered nod sycle), -(CH2)n -(7- to
10- menber ed bi cyc H - (CH2)n000- (Cl1-C5
al kyl), -(CH2)n - COOH, - CONH- (CH2)
-COOH, - 10 CONH (ICH2 al kyl), - CONH (CH2)

-aryl, -CONH NH- aryl ,

_ (CH2) n- CONH2 2 (CH2) arkEHrRi0- (CH2) n
CONH-aryl, - (CH2)n C

-(CH2) n- CONH- (CH2) q (Bt to 7- der ed nonocyclic

het erocycle), -(CH2)n- \7- to 10- nenbered
monocycl i c heterocycl €)® QHZ)q-CO\lHZ

- (CH2) n- CONH- ( CH2) q C(]\IH-(Cl 2(CH2)n 15
CONH (CH2) g CON(Ci - G5 al kyI) KO (CH2) -(C1-C5

al kyl), -C(O (CH2)naryl, - N2) -COOH, -C(O (CH2)

- C00- (C1-C5 al kyl), C(O)("@HZ) -COR, (3- to 7- nenbered
nonocycl i c heterocycle), -Céig)(CHZ)n COO- (7- to
10- menbered bicyclic heter@bycle) C( O (CH2) nphenyl ,

or af?&%g%c&[} aél)y acce@:t%k( 8@5@3&() Wt{%gqggyfrlelnger ed bicyclic

het er ocyr!, &, R* & RORCHD) 4md20 @@ﬁﬂﬁ?endeﬂlﬂlﬂ-ﬁhﬁ) -GHI3-NH), -

to_7- nenbered monocycl i ¢ heterocycle
CN,. &Y ot &Bn-(7- to 10-nenbered bicy C|IC

heterocyi%jdgg (g( N( (CH2) nphenyl )2, -C(O N((CH2) n

phenyl ) ( 0 7- menbered nonocyclic

het er ocya he—)soz- GSO)NHQ GMiSOz—pMI@O) (NHGZ)NH?--(I—QCO—

Foer U dlesTostyol oo el i o T DRSS B S
-C(O) N( (]%lﬁ‘%)b; = afk?d l@hﬁgmﬁ&?ﬂ @zf%‘& hlk‘}nﬁﬁ C3-C monocychc

het er oc
cycholakayl,)-Cs-6li4 m;achcmloa}kd/l t—Eemammmgmwatyomat@nWh FEhC14 bicyclic

r ttache Qi orm,a_- nitro n: cont ai.ni ng
oyclpafibn Ty tofioeB R PEatndienn 8T BeTired Bl g e naRRLRS),
(mtrdg@h-tcbﬁlﬁﬁlﬁh%:ﬁrtb a0nhé&bered biRydlk: harerbeyes), (B CecT - embered

het er ocycl each n is independently an integer

mom%glnqﬂ@ewrp@yml@ (- tpot0- @@n@a@ﬁ bicyichc hefaegsselde n{u]yy N2, -(C1-
C BRI ARSI O SBEDS gy CONp o

of vﬁﬁ%étﬁ&aﬁi@ IPZ{Z;USZOQ(SHOGBHNH)BIHZAEQ@BW&M@CD& dubstituted
with Shaot 2ore of C(O)NH,, <O-(Cy-Cs alkyl), -halo, -OFH, -NO,, -NHy, -CN, -C1-Cig
alkyl, -aryl, -C(O)OH, or -C(O)O-(C;-Cs alkyl);

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
independently -H or -C4-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -OH or -NHy; 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 ~
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R4 R R31 NH R2R CCCHRIO RL R6 RO R7 R8 (Il) or
a pharmaceutically acceptable salt thereof, wherein: 5
weboosRB207R3, R4, R6, R7, R8 and R9 are i ndepen#emitisyoos/006242
-H, -halo, -OH -NH2, - CN, -NO2, or -A-B;, R is 0, S
or NH Ais -SQ2-, -SO2NH, -NHSO2-, -NHCO, -NHCONH,
(nitraqgen-com@ning- 3m(membe@d®)®qcyelmrpcyomﬂ¢ GH{fifrogen-
10 Bis

COH?*’(ET%&?& @I&}’Fmbe%g%@ﬁghahﬁfsmde) :C2- o o al kynyl ,
- C3- C8 nptigeyg! J_%cscmﬁom} »CN%C %)ﬁeny é(@kig%l G0 7-

cl oal kyl , nonocyclic cycloa

membergd Rianocssic heteramled, (CHs t (7o ol ombatod igyoli Terycle), -

R Rl G S8 Tl GR0Ry 5 QNFE(CHa-COOR, -

CONgI-aCoY-CI00)-(Cr- C§a1ktyg 7@0 ztyndar noammﬂqcl-cs alkyl), -
het erocycl e - to 10- er ed

CONENH Yl cf 2)n-Cg)NH -(Q@D:Z@Ol\ﬂi@a @5 1), (CH”)H CONH—aryl -

(cff‘&ﬁ%g)g%ﬁ cﬁ‘%é-%%d C{ﬁﬁ%@N Aod &C\J% E quogyclic

heterd&icls), (CHQL@@NHIL(CH;()WWZO-Mmbde bﬂ:tyblicuhﬁdroeycle) -(CHy),-
IHE ituted wth one or _nore of - C) é@
CONHR ) CORTES, (- CRRREE (CRole Lot Jéiiaéﬂd) i)y CONH-

(CHﬁrgbeN nﬁ%ﬂ‘m‘)ﬁ or @ &%Lcj(ﬁiﬁl(ﬁ )rgclﬁé)"%?ﬁ Zé?((ﬁ(@HZ)“

COOGhE uﬁ@)(‘flﬂt)eﬁffw ~-(C20ssliyd), r@@@)é@HyMGO@{(é— tor7- moarebenéd

moé%g'!glgc‘eh%gélff{}e)z }}5@ é@) gﬁ@?&y fo Q/\ﬁ}%gw%?egl%lcychc heterocycle), -
C(Ob(@HBﬁﬁph&ﬂﬁ eé(o%cmp sl wvﬁﬂefﬁb&ﬂad AoBYclivMefrolle

N, Z3 and Z4 are taken toge her

C(Q)()CHM r=(17atOL J(Qﬂmembg@d—blmht: rtgranycie), -COIO (Rtrhephedyl, -

CPRRCRE iriper ESREGL RbaSrefte PhBrhES SO €ty o 20
me@beérel 8lcedlid RIGLERIle), ACIDNWCH,) - Qli’en\j@z 2@@6}1‘@(8@%59

PCT/ U82005/ 006242  (nitrogen-contain
phenyllHeldd thhrisegbeicd %PéY@W&teéyc}@iﬂ)aC(@hN ((F&}%m

phenyl)((CHa), -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 -SO;NH,;

each n is independently an integer ranging from O to 10;

each p is independently an integer ranging from 0 to 5; and

each q is independently an integer ranging from O to 10.
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containing 7- to 10-nenbered bicyclic heterocycle);

R10 is -H, -Cl1-C5 alkyl, -(CH2)n-CN, -(CH2)naryl,
woQaHAR20793- to 7- nenbered nonocyclic het er ocpcira)s2005/006242
-(CH2)n -(7- to 10-nmenbered bicyclic heterocycle), - 5

(CH2) -COO (C1-C5 al kyl), -(CH2) -COO aryl,
3. - ( CARom@00dHpf the@dih(i€H2) - COOH, CONH- ( CHR2)
-COO (C1-C5 al kyl), _; CONH g:HZ) naryl, - CONHNH (Cl-C5

al kyl), - CONHNHaryT, -( -CONH2, - (CH2)
- CONH- (C1- G5 al kyl) (CH2nC(]\IH-aryI - (CH2) n
CONH- ( CH2) g&y ! , H2) n H—(CH2)q(3- to 7-

menber ed nonocys RS ig), - (CH2) nCONH- (CH2) q
d terocyclg), -(CH2)n 10

nC(]\IH- CH2) g O\H- (O - C5

al kyl), -( al kyl ) 2
'C(O)(CFQ)C;‘%Cl

(O (CH2) n , G5 al kyl),
QO (CH2) -COO (3-Rto 7- nraber/ R
het erocycl e), -C(0O) (CH2) .-A00 - (X nenber ed

bi cyclic heterocycle), R'E O (CH2\aptedyl ,
-C(O(CH2),n (3- to 7- nenbered nynocyclN
heterocycle), 15 (O (CH2)n -(7-Lto 10- fénber ed

bi cyclic heterocycle), -C(O CXCI—@) nphenyl, -
C(O O CH)N(3- to 7- menbered noddyclic heterocycl e),

ot %ééaé%‘%%}‘&?@;‘{ a‘&@i@lﬁééﬁ%ﬁ’gﬁ 235 fj) 2', CY%‘( 'O§: N( (CH2)

whedegny!l ) ((CH2)g-3- to 7- nmenbered nonocyclic
het erocycl -7- to

h |
10- nenbeRedgszo Z?%'(I% Re)ﬁlgfbﬁcﬁrg)gzdz !@%QDW@QIGHZ-)H&D-(% Cs

T SR AT SR o S B

Cs alﬁ‘jBNMDz, @&HE(fb)(CHannNH@ S INHSOINH (@H,),AINHG,e C(OFNHE(OH,),-NH,, -
mQ to 10; each p_ is independently an integer
So?lgﬁéqjﬁé M&m@l%ooga -NHe Orerécﬁ q i s independently an
i nt eger Ra}'é 0O to 10. 25 -94 WD 2005/ 082079
PCT/ US2005 006242 3 A conpound of the formula R4 R5
R3 NH R6A iR2S83-, MBNH-, -NHCO-, -NHCONH-, -O-, -CO-, -OC(0)-, -

C(0)0O-, -CONH-, -CON(C;-Cs alkyl)-, -NH-, -(CHy),-, -S- or —C(S)~;

B is -C;-Cyp alkyl, -C,-Cyg alkenyl, -C,-Cyg alkynyl, -C3-Cg monocyclic
cycloalkyl, -Cg-C14 bicyclic cycloalkyl, -Cs-Cs monocyclic cycloalkenyl, -Cg-Cy4 bicyclic
cycloalkenyl, -(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), -aryl, -NZ;Z,, -(C1-
Cs alkylene)-NZ,Z,, -C(O)OH, -C(0)O-(C;-Cs alkyl), -C(O)O-aryl or ~-C(NH)NHo, each
of which other than -NZ;Z,, C(O)OH, or -C(NH)NHj,, is unsubstituted or substituted
with one or more of ~C(O)NH3, -O-~(C;-Cs alkyl), -halo, -OH, -NO,, -NH,, -CN, -C1-Cy
alkyl, -aryl, -C(O)OH, or -C(0)O-(C;-Cs alkyl);

Z; and 7, are independently -H or -C;-Cj alkyl, which is unsubstituted or
substituted with one or more of -halo, -OH or -N(Z3)(Z4), where Z3 and Z are
independently -H or -C;-Cs alkyl, which is unsubstituted or substituted with one or more
of -halo, -OH or -NH,; or N, Z3 and Z, are taken together to form a —(nitrogen-
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R11 R8 R9 (L[1) or a pharmaceutically acceptable
salt thereof, 5 wherein: RlL, R2, R3, R4, R6, R/, RS
wandsk82@pe each i ndependently -H, -O (Cl-C5 aCkyis2005/006242
-Cl-ClO alkyl, -C2-C o al kenyl, -aryl, -C(O OH,
C(O)(XClCSaIkyI) -OC(O (d - C5a|ky|) - NQ2,
Contth(g@ (tCAnembiiad mohdblSﬂﬁNHi@t’e‘Hﬁ:)ynlerQa —Gxﬁl@@ehdkd(oﬁbﬂmno 7-to

IO-ﬁgergﬂ%er 02 Ncg;&%%&% Nr'es oré{ﬂ%l and é?@m_}_a{yen qqlg@%@r to form a -

(nitr%?gﬂtammg -3, )t/G @Qiembe% anocychg:ﬁ@sf&cyclew (Sitf?ge%_
containing{/- @@O@ndnybe;red l@gycmo(he&lrkcamgﬂ),, C2 CI O aI kynyl,

é%l ocgl k mygs %gcﬁ%%gﬁy@% %Vggggf’)jgbl E(B QR A OIO-(Cr-

Cs alkgmgl@@NH;S@@WHa(l myC(O)o(Hn tCRYST(OYOHA(CHIY-CONER
nber ed nonocyc eterocycle)

(CHni{3-dgén H@&b@éﬂdamwcychq ketargeyrbad e C8H)pHBC jc THmembered bicyclic

hetEI%EZE@C @@ -(T- E@lo Snfer éﬁedrl:ggﬁl%gm ci}r%fe:{ C{¢f,),-CONH-(CHy)-

CONET€CpCY alky), -(CHLY,FCONNEZ((ZHL;) OON(Q@ aﬂbﬂ)él @(e)) (BH,%.A°(0)O-
R SRARC G T S aSI or o
C<%L%(R§>%W@W§{’§%E’§H@ TRREL PRI B o

“NC2, - Neih ocONrencelof BI'tis imelogidentiprkf] ~(Cr-Cs @)I@H (GI-Iz)p
Pzt OG-0 g etibied o e e DD Ry 7 1 1b-

meﬁ}b@fgdltﬁ‘%kﬁgh%fd’é yoige or nore of -halo, -CH or
-N(Z3) (Z24), wheré Z3 and Z4 are independently -H or

-Cl-C5 abao;aln iswidepbndently ag idfegar ratging fmmsh@sm,t ut ed

Wi th one

and 74 arEhaRanipsylot R ofess elie FRFG 555 4M 55 wo
2005/ 0820x68 FCTAIIPRAHNDI10 AR 24k 2per cRIMIRE AOAMPD & 10, O

7- menbered nonocyclic heterocycle) or a
-(nitrogen-containing 7- to 10-nenbered bicyclic

het r VA ? 3 n
. et SOCHERG Ay ML 2 RS o R R Gk 5. 1
OHmne@y(C]ﬁ(Z‘g diletller ocycl e) or a -(nitrogen- containing 7-
to 10-nenbered bicycli c heterocycl e) 5 R is -H
-C1-C5 al kyl, -(CH2)n aryl, )b -C(O OR12,
5. el @@q@qund or pharmaceutlcally accepta le sa'lt of the compound of claim 4,

wherein Rl, R2, R? and R* are each —H.

6. The compound or pharmaceutically acceptable salt of the compound of claim 1,
wherein Rl, R%, R3, R4, R6, R7, R® and R® are each hydrogen.

1. The compound or pharmaceutically acceptable salt of the compound of claim 1,

wherein R is oxygen.

8. The compound or pharmaceutically acceptable salt of the compound of claim 7,

wherein R*, R% R® and R* are each hydrogen.

- 96 -



10

15

20

25

30

35

C5 alkyl), -CONH2, -C(ONH(CH2)n C(OOH, -(CH2)ri
C(OM™H, -(CH2)n CONH (CH2)g (3- to 7- nenbered
wouosmged7pc het erocycle), -(CH2)p-(3- to 7- menberas2005/006242
bicyclic heterocycle), -(CH2)p: (7- to 10-nenbered
bi cyclic heterocycle), -(CH2),x CONH (CH2)(q
9. CONHh¢ Gimmsing| ok phirmacé@ia)ly accepidble GHE dheloMilun@sf claim 7,

whelﬁﬂ\(h R BEUR Tob, Fhege A k7o HICiR o i HC1-Cs alkytene)-

7ines er ocycl e) - C(ON(R12)2, -C(O NHNHR1Z2,
CO\IH( CH2) "N(R12) 2, - CONHN(Z1)(Zz2), or A B; each
occurrence of R12 is independently -H, -(Cl-C5 al kyl),
10.- ( CHa$ porppeamydlor phéiGhi2eypticaBy ataepiablawitiyd tedcomprany of ickaim 7,

WHEIER oy R a0t BES sACH: Whe 4 IainEnEr g oy gz

and RN@| éﬁﬁl 1) B8akeh gbier tERER hilr§ gérﬁ&ﬁ)@ﬁﬂﬂg it k7 3embered
mteg A ranging fromO to 5; and” each g I's
e

monees @temcwean integer ranging fromO to 10. 4. The
compound of claim1, wherein Rl, R2, R3 and R4 are

d dent | C5 al k
1yheT R RBtH o7 %M%ﬁ%t&@ﬁveaw‘bk&?&&? iSpq g cllim 9,
whéiem R ﬂn@IH@'((?tHé ey ¥, Wwherein Rl, R2, RS and R4

are each - conpound or phar rraceuti cally
acceptabl e salt of the conpound of claim1l1, wherein
12. R1 TR2¢orRByunRAer pRermaeZytidally ascbpRbleasal of slohcdmpirnder claim 10,

The. ¢ r phar.mac cally acceptable salt of
Wh?rl‘?g‘ gﬁgﬁgg@ éwn?%@el n R5 is oxygen. 30 8.
The corrpound or pharmaceutically acceptable salt of

t he
13. Tﬁ@ﬁ&%ﬂ,ﬁ%‘&r 2 gﬁ&%a{&&maug‘a tdme%lait Jfehe ERnftaRe claim 7,

are ea O 2079
whaely RIS2004/ @E&E%CHQH—afm,eC@m%Guﬁd aliayl) pHZONHe e GIONEH O )o-

oS TALL b, G CPTRRURE i SN oy
CONIeB)), a7 k| 190 lemb¥éeliddcydic heterddyeley, O(@ng.@mﬂﬂ_(CHz)q

har maceut i cal | acce tabI e salt of the conpound
02‘&&1(@1 €5 alkW’)eT(@l\iIm)nF@ R (Chg-6ONG1i(s alkqla G,(@éT(& ﬁésuaékyl) or

_ 10 al kyl)-N(Z1)(Z2); and N, Z1
Cmﬁ% are a’ke%ﬁ%g ether to forma

nitrogen-containing 3- to 7-nenbered nonocyclic

14.het Bho€tEpcind B0 phdrmatb@icalfResspehbly saphthBeebdugalof laim 1,
acce}gltoab ],e salt of t he compound of cl aim9,
wherein , and the nitrogen to which they are attached form a —(nitrogen-

containing 3- to 7-membered monocyclic heterocycle).

15.  The compound or pharmaceutically acceptable salt of the compound of claim 2,
wherein R}, R?, R® and R* are independently —H, -F, -OH, or —O-(C;-Cs alkyL).

16.  The compound or pharmaceutically acceptable salt of the compound of claim 14,

wherein Rl, R2, R® and R* are each -H.

17.  The compound or pharmaceutically acceptable salt of the compound of claim 2,
wherein R, R%, R3, R4, RS, R’, R® and R’ are each hydrogen.
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wherein R8 is -NHC(O CH2N(CH3) 2. 12. The conpound or

phar maceutical ly acceptable salt of the conpound of
woleismsidd9 wherein R8 is PCT/US2005/006242

- SO2NH( CH2) 3- (nor pholin-4-yl). 15 13. The conpound or

pharmaceutically acceptable salt of the conmpound of
18¢| ailhe gompeungr@iphamRi@eigcallif acceptdbyd salt- ¢fCh2 yompougd, of claim 2,
whe (1(31-CB al kyl), -CONH2, -CONH (CH2)n COOH,

: Y1 R (CH2) g (3- to 7- menbered nonocyclic

het erocycle), -(CH2)"- CONH (CH2)q(7- to 10- nenbered

19bi c [ r = :
? CO\lEI—ﬁé l(::JZ- @ R d@g}%)g %ﬁ%cf%ﬁy%%&wwgaﬁ%?ﬁP%ﬁ of claim 18,
whateityR), R*, ROu@) R{ @t-0@sh Bydeygen. or - C( O) ( CH2)
-ﬁ:OO(Cl-thS a: Ikyl). 14i 'kIJ':ﬁe coln'tpoufnd (r)]r i of
pharaceutical |l y acceptabl e sa e. conpound o ,
203 Ty SOmPOy s hareias euieplly agerptatlies i g eempengf chim 18,
@a $ hed A ar ARt . t ak~niEn ~
R bRt 2 anacy o et Far Cage) ind FER DO fftene)
NZgénpound or pharnaceutically acceptable salt of the
compound of claim2, wherein RlL, R2, R3 and R4 are
i ndgependently -H, -F, -OH_ or -O(CL-C5 alkyl). 30 16.
21 he TE5 A8 d&rpbﬁ%?%a@&?ﬂlr/ésfwbi&%t&f&m gompund g claim 18,
3] ) q Ql _. s [ - 118 NG - M
whtReéh B ’WPRH_&R:[?E ABMyhére A%@(?z'l\g-ﬁ% is RgC &3 @F;g) Riz@o);

are each - . The conpound or armaceut | Ca
anGN cépaablocars tdken ddgetties te fompouritiogdn-oingdining, 3- teviieneanered
R6, R7, R8 and R are each hydrogen.

R1 R3 4,
mogeyels bl Se 085070 PCTY USDOOS/ 006345 18 The
conmpound or pharnaceutically acceptable salt of the

22.CONMPRYIBSAdungl R ipkhrnace i@ ia@ceB@abﬁeSsaﬁ)ﬁfgﬁ@corﬁﬁoun-&% claim 20,

con‘poiy'nd or pharmaceutically aCceptable salt of t
whetgipld Uisd NHICEDEIHN(EH3).5 wherein Rl, R2, R3 and R4 are
each hydrogen. 20. The conpound or pharmaceutically

t abl It of the conpound claim 18, whereinpn,
2 2R A s STRAR, s S yon n2
whetefalR GR -80S NEROED, ), -( olindAyB1. The conpound or

pharmaceutically acceptable salt of the conpound of
claim18, wherein R6, R7, R8 or RO is -A-B, where A

24.i s TeOeikpqunB dr phain@re@iaallzlaksep}abh( salt)of Z12) compowhd Nf claim 18,
B 0,50 LS GOTHREL 48, LT B s i, N, CONIE
(CH,),-COOH, -(CH3),~-COOH, -(CH_),-CONH-(CHz)¢~(3- to 7- membered monocyclic
heterocycle), -(CHz),-CONH-(CHy)q-(7- to 10- membered bicyclic heterocycle), -(CHp)p-
CONH-(CH»)-CONH-(C;-Cs alkyl), -(CHa),-CONH-(CH2),-CON(C;-Cs alkyl),, -C(O)-
(C1-Cs alkyl) or -C(O)(CH,),~COO-(C;-Cs alkyl).

25.  The compound or pharmaceutically acceptable salt of the compound of claim 3,

wherein RI, RZ, R? and R* are independently —-H, -F, -OH, or —O-(C;-Cs alkyl).

26.  The compound or pharmaceutically acceptable salt of the compound of claim 25,

wherein Rl, R, R* and R* are each —-H.

27.  The compound or pharmaceutically acceptable salt of the compound of claim 3,

wherein Rl, Rz, R? , R4, R6, R7, R® and R’ are each hydrogen.
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nmonocyclic heterocycle. 15 22. The conpound or
phar maceutical ly acceptable salt of the conpound of
woleisms209 wherein R8 is - NHC(O CH2N( CH3) 2. 2BCT/TIS2005/006242
compound or pharnaceutically acceptable salt of the
compound of claim?21, 20 wherein R8 is
28.- SOTNEC@HRY B qurhphnaqeuuahllylaycemle seofgberperopeiingrof claim 3,
phargaceutical |y acceptable salt of the conpound of
Teéﬂﬁ]aﬁ_sé’ Yetherein R1L is -H -Cl1-C5 al kyl, -(CHR)ri
aryl, -COO (Cl-C5 al kyl), -CONH2, -CONH (CH2) - COOH,
( ¢him 28,
2 R e AR R e it i
whefbin Rt)érﬁazeRédnd)Rémel dach hgdregacycl e), - ( CH2) n
CONH (CH2) g CONH- (C1- G5 al kyl)

-(CH2) " - CONH- ( CH2) g- CON(C1- C5 al -C(O - (CL- .
304 kyih§ compo I(MWWI(Y@M%E‘ f %ﬁ of tﬁ% Sz’mﬁig]‘é“]a Oftlaim 28,
u a u _Lyc - hit€lene)-
T e S e S Sl R S e
NA4;Aglependently -H, -F, -OH or -O(Cl-C5 al kyl). 26.
The conpound or pharmaceutical |l y accept abl e salt of
the conpound of claim 25, where

31ar o 68 PPN der B da U ORTRIA S SBhat HheonPPoH ?F%;Flalm 28,
r%géi ' v 30t QUG OF-| AU B—(CYUTS afylene)-
W ngﬁbgaﬁﬁg 15 A%gglh%%gmand R9@f(a?le each rgy\((j\ftg er%llbne)
NZ;Z8 WO 2005/ 082079 PCT/ US2005/ 006242 28. The conpound

or phar maceuti cal |y acceptable salt of the conpound of

claim3, wherein RS is o . The.conpoun r .
32phar1}1ilﬁ@eﬁwlé%fi Pypl%fé@éiﬁuaﬁﬁég@amé@? slhar (68 Eg’a’é?ﬂa“‘g?f claim 28,
wh%k%ﬁ R 28.1 a’ild‘fltﬁ% eADB RinerRA, is RSOINE- R 1@1@5@19 Blkyl)-N(Z:)(Zo);

rogen. The compound or phar maceut i cal

andtN; Zhtadle as:a;hkerxib gtther to dorpoa ndragen-cpaliaining3- to%@p@abﬁred

H and is -A-B, where Ais -NHC(O- and Bis
mqwﬁa@eéqrﬂibfc%e) Nz1Z2. 10 31. The conpound or

pharmaceutically acceptable salt of the conpound of

¢l ai AReptReisalt ofh8, ﬁ@défdlsl 28,
33 Hél?]e%%mg %@6ﬁg&nﬁ§céuﬁcaﬂ'}l' kng[()etnec-s lt\I3122 co?igy@ m

wlmamp&ﬁ -1 rarﬂlﬁnm’aée&,twhm: Wyis 28O HabB és s@ltcloﬁlkWHeN (Zl)(Zfz)

angw awﬂ gg e la?%n tog%gmwerréne Iﬁgut{‘:(z)(? %@@n@gg3-a% 7-ﬁlembered
méoeyélic Rk etbe¥ote) ;

34.  The compound or pharmaceutically acceptable salt of the compound of claim 30,
wherein R’ is —H and R® is -NHC(O)CH,N(CHs),.

35.  The compound or pharmaceutically acceptable salt of the compound of claim 30,

wherein R® is -H and R’ is -NHC(O)CH,N(CHs),.

36.  The compound or pharmaceutically acceptable salt of the compound of claim 31,

wherein R’ is —=H and R® is ~SO,NH(CH,);-(morpholin-4-yl).

37.  The compound or pharmaceutically acceptable salt of the compound of claim 31,
wherein R®is —-H and R’ is —~SO,NH(CH,)3-(morpholin-4-yl).
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and N, Z1 and Z2 are taken together to forma
ni trogen-containing 3- to 7-nenbered nonocyclic
woet@voszyrel e. 20 33. The conpound or phar maceupctaiskoos/006242
acceptabl e salt of the conpound of claim28, wherein
R8is -Hand R7 is -A-B, where Ais -SO2NH; B is
38. ( c1Tl eompgept or famacanically a@v@PNbleEﬂt@tﬁdleZ@Hmwnd akelaim 28,

R P o TR T —

hmm@umwomtm*z}mgwmﬂ@@mnm@ntaiqbg'NﬂNHR@f -G(OSNH-

and i s

ound of claim3 wher ei n
&NE%@ atind), 2(CHg,y-pheser L cSpiprfRt to /- membered monocyclic
he@e}i‘g&}’%ﬂ%gl&w\%ﬁeby to aﬁ%@@ [nﬁgljeglb%ﬁ;&fnhg&e} cycle) ”POX“Q of

-NHC( O) CH2N(CH3) 2. 30 36. The conpound or

39phar Treceuipovad oy pl@éi‘ﬁﬁ@étﬂlbhlﬁ’ §@Jepta@1fe stan Of ERMBRAUHIHN@DS claim 34,
claim,31l, wherein R7 is -

whazeip @HQC%O((QUF@HBMMOM-C)(Q)O (@7 Cs'ﬁﬁé’lbﬂﬁlp&md or
phar rraceuti cally accept abl e salt of the conpound of

LS o A s 0

SR 155 oS bwag oo
phRfi4ceERONS L6632 dbde szﬁﬁof aldenfoRAB @B BRIA and a physiologically
pharmaceutical ly acceptable salt of the conpound of
ace?%ﬁ‘h%?Q%Tler%‘@h&% RI1 is -C(ORL2, -C(O OR12,

-C(ONH(CH2)P (3- to 7- nenbered nonocyclic

70 & RERBRon ool N seiss pbbeler i !

pha(rﬁdﬁﬁl@cemlyeﬁydptablé o dospoufd 6f clRBARehed physe a119
erocycl e) CH2)p (7- to 10-nenbered b| cyc

L
acﬁf'é’ltazjll‘bﬁafeP’éQrV%‘FCIQA-B 39. The conpound or
phar maceutically acceptable salt of the corrpound of

428 20 o5 PLE I Bl Sy:cDi L6 G Allhna 8

phamnpeitsdally aacepedtiesdli ofe, campsahd of claint 9FRe H@iﬁyﬁl‘)lofglcally
%har ceytically acceptable salt of a conpound
ac QAIHEPIVeBIY&si ol ogi cal |y acceptable carrier or
vehicle. 41. A conposition conprising an effective
arm 0 ceut cal cept abl e
43. 93[]{: Iﬁ os@h&h mn@'ﬁgrfgoé %ffer%P g@ al'ﬁgur?t og Frg)?égléc? Q| y
phmmpﬁtﬁaﬂy aceapltabﬂﬁf saby of\eloitpoand 42claitn ¢ Ozim&lchk/@ Bmount of
risi ng an ef fect.ive anount of a compound or
terﬁq\zg)‘?

debpiplolesiey Asreptable earser of Yebkiound of

claim3 and a physiologically 20 acceptable carrier
4407 VehFh&ition comprising an effective amount of a compound or

pharmaceutically acceptable salt of a compound of claim 2, an effective amount of

temozolomide, and a physiologically acceptable carrier or vehicle.

45. A composition comprising an effective amount of a compound or
pharmaceutically acceptable salt of a compound of claim 3, an effective amount of

temozolomide, and a physiologically acceptable carrier or vehicle.

46. A composition comprising an effective amount of a compound or
pharmaceutically acceptable salt of a compound of claim 1, an effective amount of

procarbazine, and a physiologically acceptable carrier or vehicle.
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43. A conposition conprising an effective anount of a
conpound or pharmaceutically acceptable salt of a
woaopmsztoof claim 1, an effective anmount of  PCT/US2005/006242
tenozol om de, and a physiologically acceptable carrier
or vehicle. 25 44. A conposition conprising an
ef fective anount of a conpound or pharmaceutically
47. ac CRRbAPbSItioR Ldmpfisiag awaffientivd aofount afi edmpandef f ecti ve
amount, of tenozol om de, and hysi ql ogi cal ]
phagpacspticallyeaceentable rsalefd %?leﬁrué‘.g O%Gf/ahfe%s A"? sﬁmg’éiamogﬂt of
-] S f ' t und or
PO L o P s SO Sund. of
claim 3, an effective anount of tenozolom de, and a
48. phyaicehpeiicioh tymprisiag babffectvaranionnt of a vehpaing.or46. A
conposition conprising an effective gmunt. of a ¢
phaé@muﬁ@wcswgglﬁéﬁlﬁﬁ RERTRAAPLS b pHedhieamgung 0
progﬁg&qﬁig%gg é)ﬁgfﬁbg?gﬂcallﬁﬂccfé {8l da¥er M RUmELeOf _
procar Bazi ne, “and~a physi ol ogically acceptable carrier
or vehicle. -100 WD 2005/ 082079 PCT/ US2005/ 006242 A47.
49.A cArRafokition comppking ian gffactivefdhemini va eoropeoitndafr a

h i call I
Ph%@ﬁ?%’@ﬁc ShpiRAoRCcePED rgaﬂl? ?,g% cRRPRAR o Cé?fgﬁtﬁ‘gﬁ A eg"?éttweoalf ndlint of
r.bazi . i i table carrier
dacBtag i eefﬁ]o_ys%ggg@alg/ga)éé%géﬂg L&aikt o RBRED

or veni Ition conprising an
ef fective anmount of a conmpound or pharmaceutically

50.ac capjoatyogitivalcomplisiag aarffectind ahount af arGppewndedif ecti ve
anmount_ of procarbazine, and si ol ogi cal |.
phameeqisaadiapiapisapot s erperund dtain’s A cERpnt e of
daccaﬁdmfﬂe;c’érﬂﬁa @gfsfcﬁf)g&m fec BtaRfer 8r ¢@OUN Or
phar y

mateut | cceptable salt of a conmpound of
claim1l1l, an effective anmount of dacarbazine, and a

51.phy 8i @na@sitRmnl dpnfeisiptaalefiectwr amamt of avempoind 0150. A

conpositjion conprisjing an effective unt.. of._a
phagispeniitally F‘CCfngl‘Faﬁahﬁ é&?@@%ﬁg"flac\c{%‘&b%l Kgrely orggung of
da Hengh P4 pﬁ%sﬁ%lﬁ%gal%}a&c ths1e ChiRr 8PPaHAEle O

acar bazi ne, i phHysi ol ogi cal |y acceptable carrier
or vehicle. 51. A conposition conprising an effective
52 anDWndorpfositionarpgitisihgom effshtveramewttiof alcbynpasekpt abl e
salt of a conmpound of claim3,. an . effecti no f
phigreaaiealnarire bl grpmronishPra i T alfedhy dhbuttor
iri heIndd pisRIIGSiSa1 KO ERASE bi RAiGONPr i Si ng an
mﬂé?%%%t%nve l?;\Hr/?gun(tgélof ygd%g%pr?r%ound or pharmaceutically

acceptable salt of a conpound of claim1, an effective
53amountomafosition comprising an effective amount of a compound or

pharmaceutically acceptable salt of a compound of claim 2, an effective amount of

irinotecan, and a physiologically acceptable carrier or vehicle.

54. A composition comprising an effective amount of a compound or
pharmaceutically acceptable salt of a compound of claim 3, an effective amount of
irinotecan, and a physiologically acceptable carrier or vehicle.

55. A composition comprising an effective amount of a compound or
pharmaceutically acceptable salt of a compound of claim 1, an effective amount of

Interleukin-2, and a physiologically acceptable carrier or vehicle.
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i rinotecan, and a physiologically acceptable carrier
or vehicle. 25 53. A conposition conprising an

woehbasas2ore anount of a conpound or phar maceut PCa&IUSY005/006242
acceptabl e salt of a conpound of claim?2, an effective
amount of irinotecan, and a physiologically

564 c c S EUBPLSIEQ pquaniisge apetifesiive amoum pf agomprped Pt i on

pREGRER SN ERLICE o BRI B offof STHPUBRARE gpount of

InteHaikin-2, amha physislbgivalyearoeptbblotarrier bnedlecdan, and a
physi ol ogi cally acceptable carrier or vehicle. 55. A
conposition conprising an effective anount of a

57 ¢ onpPoeeTBPFLOLeRmpTEsiNg AN effactive awevpiadlsl compaprd gf g

‘ . ’ . 0 '
o FERENRAS oS A 2 EEEPA YEC AR Yok By P amonnc o
Intedeukie2, aid ¥ physidlegicallylddteptiifle 200fr 0B2€hile.

PCT/ US2005/ 006242 56. A conposition conpri singan

effective amount of a conpound or pharnaceutically,
58accebighiad fenireating ag inlbrpoaiony discase ssommisingndapipistringdo an
bl ot 1 LB o BRI S QAN s st
a coaippuhd bNglaimm 1 efiteidiei ty ereantel tifladimatosyodipeasand or

phar maceutical ly acceptable salt of a conpound of

claim 3, an effective anount of Interleukin-2, and a
59phy 9\ Bletpddar froatig aapriianaatony disease oponypiffing admiggstering to an
snffh 89 fedheleh 8 P b S BORE QF pileRBPR Rcally scceptable salt of
a dohgioend oficlamn B effectfe ta treanthe infthnanatarypdiagasaceut i cal |y

acceptable salt of a compound of claiml effective to

treat the inflanmatory di sease. 59. A nethod for .
60¢ r et mgthodifor Heatngrratipiampopy discase ofpmmprisingrdministering to an

. r .

oS8 R 4By 881 g S hE Sk Y AR st
a cbmpaund oHdaingd 3 effectiva tnti2atethé adianveatbry diseat. t he

i nfl ammatory di sease. 60. A nethod for treating an

i nflammat ory di sease, conpr.ising adm nistering to, an
6lani niie methedetclpiner®orhegsin HeotHrmaratery déswasin an gilapmatory
i T £ Mo EERERABLRIRAN oPfhe fRuf TR 0r bowel
diseBsef n inflenmatbiyoldng flisedsaj an in8amwiatorgidisebsecof the central nervous

infla tory di sease i s, an infl ammt.or i sease of a
sy3(Grt SRS AT S HGF Y § i SESLE® SHockHE SBEna shock,
heldthAAERASILY aRPNSlactidiRRRSBaunici sAbEIST@HeHovheraREtic shock.

di sease, an inflammtory di sease of the central
nervous system an inflammatory di sease of the eye,
62gr arffhpasdthod ef dhinth, wireasin tegaflammasdryclksease is an inflammatory

disease of a joint, a chronic inflammatory disease of the gum, an inflammatory bowel

disease, an inflammatory lung disease, an inflammatory disease of the central nervous
system, an inflammatory disease of the eye, gram-positive shock, gram negative shock,

hemorrhagic shock, anaphylactic shock, traumatic shock or chemotherapeutic shock.

63.  The method of claim 60, wherein the inflammatory disease is an inflammatory
disease of a joint, a chronic inflammatory disease of the gum, an inflammatory bowel

disease, an inflammatory lung disease, an inflammatory disease of the central nervous
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25 henorrhagi ¢ shock, anaphylactic shock, traumatic

shock or chenot herapeutic shock. 62. The nethod of
wolasmsz@9 wherein the inflanmatory di sease i SPaW/US2005/006242

inflammatory disease of a joint, a chronic

i nfl ammat ory di sease of the gum an inflammatory bowel
SY&P%% 4840 9y glﬁ??é? 8 thejeypgeramspasisive shock, gfananegative yhock,

héh SRS al 30..system a .

i nfl amméthf(s))rC l;(/rhglla as%leg?gﬁég@%&é)g}%%o S%?I’?(?{beerag?%lg ghock.
gram negati ve shock, henorrhagi c shock, anaphyl actic

64 hoch, méthadifoatieating 0 risedisi6h fRDEs AR fdriieeing t63n animal

. The th%d of claim60, wherein the 1nflanmatory

md}eg%g% eql an goppi of frremtnenpd ogpkassesusicaldly pesieptablessalt of a

c HGfl j fethe .qu an
e e ¥ U S e R B et or y 1 ung
di sease, an inflammtory di sease of the central

6ner vAusethed fod Rreati) LRPEAOSEOHFurl PR dOARXARARing to an animal
. sy§%¥n1 n inflammtory disease of the eye,
N geg ?‘ﬁEFé’E £ geour i ja cogiparnd egpharmacastticalky acchpinblershlagf
I | tic .shock or
cotpekd oPBEARAY LAELEG tS rt’r%ﬁﬂ‘t&f: trég%@gﬁn &S treating a

chenot her apeuti ¢ shock. 6 0
reperfusion injury, conprising admnistering to an

66ani nAlmetlod for regtthgt @ p&BsiGHinAID Udtimsid £PMRRIRH 6 an animal
._pha ceytical ly acceptable salt of 'a conpound og
n 5?%{ @?‘%P‘F gapyifof psompenrd erpharmpequtioallsoaccepipbie palt 662
j fusi.on.l.njury, conprising

C G L 3 e e Bt PR HRUBR il % 2 Ao

of a conpound or pharmaceutically acceptable salt of a
6710 cldrepoethdd of clainaévehensih @ed feperfisior fay id ffke or myocardial
. feperfusion injury. 66. A nethod for treating a
n Pfusion injury, conprising administering to an

animal in need thereof an anmount of a conpound or

har i - f salt.of a .co und of .

O o b8 P S SHR i Bblrt Biopaf TR of mypgardia
inf@ittiofhe met hod of clai m 64, wherein the reperfusion

injury is stroke or nyocardial infarction. 68. The

met hod of claim65, wherein the reperfusion injury is
695t r dibe mesthod of chaims 6ff, whetein Hieaeperfuston igpiry Brrolre phoyocdrdial
inf&lcBbf) 66, wherein the reperfusion injury is stroke or

myocardial infarction. 25 70. A nethod for treating .

di abetes or a diabetic conplication, conprising

70adniAninsthed ifogrdating diabBiesBt a HAbBESELHMRLA6H, RhpMIRENt
of .a conpound, or. pharmaceutically acceptabl e sa of

QISR ARGNIEALAR Aec hereet on gmony afnsampeiadet prrmaceutically
acdeBfabf AR 2 ComBBIRI b5 MihP  effective to treat diabetes or the diabetic

complication.

71. A method for treating diabetes or a diabetic complication, comprising
administering to an animal in need thereof an amount of a compound or pharmaceutically
acceptable hydrate or salt of a compound of claim 2 effective to treat diabetes or the

diabetic complication.

72. A method for treating diabetes or a diabetic complication, comprising

administering to an animal in need thereof an amount of a compound or pharmaceutically
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30 71. A nmethod for treating diabetes or a diabetic
conplication, conprising admnistering to an ani nal
wonoos@seb7b her eof an anount of a conpound or PCT/US2005/006242
pharmaceutically acceptable hydrate or salt of a
conmpound of claim2 effective to treat diabetes or the
acogptabletsalt of anpinpewnd ofitlaigs3 Fifectixe e trpadlighstes oF g dipRptic
tes or a diabetic conplication, conprising
Cogmﬁh#igterlng to an animal in need thereof an anmount
of a conpound or pharmaceutically - 103 WO
73.2005h 0o (Egﬁﬁlg%@%é&%%%lab@fé@ @m?;kzel Edigediés @fTyde 1T
‘conpound of claim3 effective to tre di abet es or the
diabietebet i c conplication. 73. The nethod of claim 70,
wherein the dlabetes is Type | dlabetes or Type |

di ahet es. thod.of claim?7
Tag agoe gt o T rgieibiea el ds Ty Fifides. %fef@a I
diaberes.The met hod of cla|n172 wherein the diabetes is
Type | diabetes or Type Il diabetes. 76. A nethod for

treating cancer, conprising admnistering to an ani nal
75i N Mhe thethdiesfetdimel?, sbotet thefdizbetasripBypril dinbetes or Type I
i@harnaceutlcally acceptabl e salt of a conpound of 15
PR"m 1 effective to treat cancer. 77. A method for
treating cancer, conprising admnistering to an ani nal
in ne imal in need
7641 DR SF 6041 QAP B gbich, RATROMEH 8 i
the@d:(ﬁl amathohf ef corepdundtor pharntaetielly accepablesatter isgnpopnd of
tr eatlng cancer, conprising admnistering to an ani nal
V¢ P b F2%H ampunt of a conpound or
pharnaceutlcally acceptable salt of a conpound of

77¢! a' 9 g&cﬁv\% thnéeE ﬂﬁﬁ;ea[dnngéteﬁ%g td B¢ afiBia fheed

of c |n t ncer is colorectal cancer,
thdrwfgmmmmmt of a panpmmdtqr (phmanmceut;caas apteptpbdi sabtzaf@eqompound of

h cancer, skin cancer, |eukem a, |ynphona
Ckﬁ@ﬁféﬁﬁﬂﬁ?ﬁ’gaﬁﬁﬁ%ﬁﬁna testicul ar cancer, bl adder

cancer, kidney cancer, liver cancer, breast cancer,
78PT 0S4 ﬂ{e oﬁ%Pﬁéaﬂ ?%@Hceé%rﬁtﬁfsﬁg%ﬁﬁfstenlﬁ 3 Bn GARGE N need
cancer o the cen nervous system uterine cancer,
tharesfuincahouns ntecompoundvapharmasaniaeally 28¢:pable sabiofpegomenpund of
of Clt?' m 77, wherein the cancer is colorectal cancer,

clql%e Fo treat cancer.

79. The method of claim 76, wherein the cancer is colorectal cancer, lung cancer,

pancreatic cancer, esophageal cancer, stomach cancer, skin cancer, leukemia, lymphoma,
non-Hodgkin’s lymphoma, testicular cancer, bladder cancer, kidney cancer, liver cancer,
breast cancer, prostate cancer, head and neck cancer, brain cancer, cancer of the central

nervous system, uterine cancer, cervical cancer, or ovarian cancer.

80. The method of claim 77, wherein the cancer is colorectal cancer, lung cancer,
pancreatic cancer, esophageal cancer, stomach cancer, skin cancer, leukemia, lymphoma,
non-Hodgkin’s lymphoma, testicular cancer, bladder cancer, kidney cancer, liver cancer,
breast cancer, prostate cancer, head and neck cancer, brain cancer, cancer of the central

nervous system, uterine cancer, cervical cancer, or ovarian cancer.
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pancreati c cancer, esophageal cancer, stomach cancer

skin cancer, |eukem a, |ynphoma, non-Hodgkin's
wOypmpsaEy testicul ar cancer, bladder cancer, RCTWSY005/006242

cancer, liver cancer,. breast cancer, prostate cancer,

head and neck cancer, brain cancer, cancer of the
81cenflhalmetlBi ofedaiouzs, sxhetedmtheicoedrnecaansciel canger; Wingalancer,

cancer or ovarl cancer 104 .2005/ 0
D 9B GRS oSTRTAG e P LR -3 B <Eq lgphoma,
nohModeRIEEH niphofifd] REEGH R caf@DAShddel Bitbef, &MRY cancer, liver cancer,
pancreatlc cancer, esophageal cancer, stonach cancer,
breski cranca‘npl@statd ankwnierd ang mptlopancer, hown ewaggl cancst of the central
testicul ar cancer bladder ki dney
ne’é%\’ng §¥Steq"| KimeCARCEy Cemﬁ?(j AR B a& g@%g "ate cancer,

head and neck cancer, brain cancer, cancer of the
820 eNtiRlmAnSLEMIM W%&h‘%@m teCdah B i§ BNmelasta€bMii dncer, glioma,
cancer, or ovarian cancer. 82. The met hod of cIa|n176
orwh@mwhmJthe cancer is or netastatic brain cancer,
glioma, or nelanonma: 83. The method of claim 77,

V\,her in_t i . [ ' - '
S AR S FROA ol Corté e GREERln ofdef hioma, or
Inamﬁnﬁ@ncer is netastatic brain cancer, gliom, or
mel anorm 85. The nethod of claim 82, wherein the
is. piocytic_astrocytna, astroc
4 o e etboh St iy 1 B Mioaet dhE e IALT Fiifgances elioma, or
mé&Ghonie Method of claim83, wherein the glioma is
plocytic astrocytnm, astrocystomn, anapl astic
astrocytoma, glioblastoma multiforne. 87. The met hod
85of CIhwi mthd oftleined wheseig theoghiomasispiesaiic jagtrocytma, astrocystoma,
ma, astr.o | astic astrocyt ons,

t
an, Slla%gﬁc ?Wﬁlﬁ“ ﬁor%amg]éﬁ‘na Y% method of ciaim 76,

further conprising adm nistering an effective anount
g860f PR thehoa of €rintl83, whicveianiagliones isgaastibagtrovytma, astrocystoma,
I rinotecan, Interl euki n- 2, or a conbi nation thereof.
angplasticrastrpeytaa,. Siobfsigma multifenme. ner conpri si ng

adm ni stering an effective amount of tenpzol om de,

870" OCANA n_%th&? of 8@&1@8@ %ﬁé?&n tl'le,r gl’ﬁﬁﬁ@ﬁ%cyh@ taStkdcSukh, rkrsi%ocystoma

or a conbl nation thereof . The nethod of claim
anaﬂ,asﬁaastrbeytomanghqbksttgnfammtﬁoﬁmer| ng an effective
anount of tenozol om de, procarbazi ne, dacarbazi ne,

88I Elogﬂm method oP i %I,kfjuﬂhgr’ co%{prﬁm% %H@fehﬁg an teﬁgét?\%famount of

temozolomide, procarbazine, dacarbazine, irinotecan, Interleukin-2, or a combination

thereof.

89.  The method of claim 77, further comprising administering an effective amount of
temozolomide, procarbazine, dacarbazine, irinotecan, Interleukin-2, or a combination

thereof.

90.  The method of claim 78, further comprising administering an effective amount of

temozolomide, procarbazine, dacarbazine, irinotecan, Interleukin-2, or a combination

thereof.
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WD 2005/ 082079 PCT/ US2005/ 006242 91. A nethod for
treating renal failure, conprising admnistering to an
weanoosig2d7m need thereof an anmount of a conNpPoOURATAIS2005/006242
pharmaceutically acceptable salt of a conpound of
claim1l effective to treat renal failure. 5 92. A
et hddudthed for egatingyenalfailuk a¢dmprisingashipinistaring to an animal in need

kN ' to an animl in nee t her eqf nount
801 8 AR08 S BRwR b ispn Ry eS80 o8 of BiRbopnd of
cleiaipeffedivefto tehtabmal Zaifrbecti ve to treat renal failure.
93. A nethod for treating renal failure, conprising
adm nistering to an animal in need 10 thereof an

9Za o upimaghodafor rptingrgnalrfaibirer eramisingadnigisteringio ab keimal in need

|5 of oppound of . cl.aim 3 effective .to treat
et s Byt BFR iPoGad orprieenficatieRsSanle sb s corpppund of
claign2kfféAive s BehtSefdITANRIrE. renal failure or acute renal
failure. 15 95. The nethod of claim92, wherein the
renal failure is chronic renal failure or acute renal
9% ai | Amesth@blor Tagingsehddaidire c¢caprist B adnhaistsringttd en peingdl in need
ilure is.chronic renal .failur acut 2Q. renal
therbt 4ff nbifpy SF R, BRtealufil o prlaacth ety 6t &5t L Bormpound of
clgianpeffedtivg e deatresd ghildig to an animal in need thereof
an anount of a conpound or pharnaceutically acceptable

salt of a conmpound of claim1 effective to treat the
94y as clireanettipd ebelaim 95, Wikrein thetemalifailare is chranicrrgnal failure or acute

rexeﬁsfgiﬂrgr di sease, conprising admnistering to an
animal " in need thereof an anount of a conpound or
pharmaceutically acceptable salt of a conmpound of

9%:| ai TAeZmehb@6f E1¥En D2, Whash thdRnPHAREAS citofiRaeRal fBflire Br acute
met hod for treating a vascul ar di sease, conprising

repdlfpifiitet ering to an animal in 30 need thereof an
anmount of a conpound or pharmaceutically acceptabl e

S L T AL T KA RERIE A .

rehdl€aiugscul ar di sease is a cardi ovascul ar di sease. 35
101. The nethod of claim98, wherein the vascul ar
di sease is a cardi ovascul ar di sease. - 106 WD

9720054 O8RS oPEFIt NGO UBL Ua6Ri4nse, LOMpriFing adetihis@riog to an animal in

claimQ9, wherein the vascular disease is a
ne oot 2 PR e A doatoeta SR atfaa SRRy eosPrableaselhot ao,
compRiufd Bf é1hen ¢ dFf¢PNas tiéhbthe Yh&@RS BiskieChr oni ¢ heart
failure or, a cardiac arrhythm a.

98. A method for treating a vascular disease, comprising administering to an animal in
need thereof an amount of a compound or pharmaceutically acceptable salt of a

compound of claim 2 effective to treat the vascular disease.

99. A method for treating a vascular disease, comprising administering to an animal in
need thereof an amount of a compound or pharmaceutically acceptable salt of a

compound of claim 3 effective to treat the vascular disease.
100. The method of claim 97, wherein the vascular disease is a cardiovascular disease.

101. The method of claim 98, wherein the vascular disease is a cardiovascular disease.
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5 104. The nethod of claim 101, wherein the
cardi ovascul ar disease is chronic heart failure or a
woan@ioszo7ar r hyt hmi a. 105. The net hod of cl ai m 2O2/jUS2005/006242
wherei n the cardi ovascul ar di sease is chronic heart
10 failure or a cardiac arrhythma. 106. A nethod for
102r e gkhierrpethed pEdhienP?, wamedi thovascadangis¢ase isgp cardiovascular disease.
adm nistering to an animal in need thereof an anount

f co und. qr. ph ceytical ly acceptable salt of a
1030 GEB00 F clpimt 100 SRR (5 aprip FASCHLRE fhsodse &y ipiic heart
faﬂ&g@}gicmiacla@rh%,%ﬁaA met hod for treating an ischemc
condition, conprising admnistering to an animal in
need t hereof an ampbunt of a conpound or
10gharTeaeethot af ¢tlginat@kptiendie tieadatdiofasanlar disgrse icchobnic heart
claim?2 effective to treat the ischem c condition.
fali‘ggprﬁ\cﬁ@f%(?ﬁr B¥nigr eat i ng an i schemic condition,

conprising admnistering to an 20 animal in need

hergaf [
108 e o P Rl 902, SR T ARV ROBITIRERE 1 rtatc poar
faflureat a thndidcsthettinciacondi ti on. 109. The net hod of claim
106, wherein the ischemc condition is myocardia
i schem a, = stabl e angi na, .unstabl e angina, stroke,
1065 ¢ He rethoddar treafingangschsmiceandiion, comprigng admmisterigg to an

anihigl aﬂﬁémﬂm%f & %‘nrg?éétg% 2 RPbEAdod ﬁlﬁrﬂng BBLIRy, acceptable salt of a

condition I's nyoca i schem a, ~ stable angi na,
compstuabbfclaingl effectstertolueat the shikerhic dosditibndi sease or
cerebral ischem a. 111. The nethod of cl ai m 108,

B A e S i
anhedlih nedBaeer M aGehgdfalcompeiaNbiephathdceuficalBt tReptble salt of a

treati nfgﬂa. reo%(tygenati on injury resulting fromorgan
companapplapiaia 2 effectivedapiepidhe schemicivoadisiping to an
animal in need thereof an effective anmount of a

tog S0P RSR Rl S EEL AR S5 bl o an

anfal/iVBeaiGREROBZAZmodsk Df adoiBbiTlorPhatthe@utiBalydacceptable salt of a
reoxygenation injury resulting from organ

compamiahplgiria 3 sffectivedarpentdhe ischrimpicsosdiEPing to an

animal in need thereof an effective anbunt of a

e T IR TN —

stabRatigdRNahdtable higild, troRS Wchemit HAafMiRagAdY cerebral ischemia.
transplantation, 5 conprising admnistering to an
animal in need thereof an effective anount of a

1180 nddemaetiord eielainn t@l tvheedin thedschepiagdnslitéen is ngyfocauldéal ischemia,
d._of im3..115. nmet.-ho f treati . .
stebR RO Rtanf BdThal st iocheEIA diieald G ischomia.

ani nal
111. The method of claim 108, wherein the ischemic condition is myocardial ischemia,

stable angina, unstable angina, stroke, ischemic heart disease or cerebral ischemia.

112. A method of treating a reoxygenation injury resulting from organ transplantation,
comprising administering to an animal in need thereof an effective amount of a

compound or pharmaceutically acceptable salt of the compound of claim 1.
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in need thereof an effective anmount of a conpound or

phar maceutically acceptable salt of 10 the conpound
wofo@/meovwl. 116. A net hod of treating Par ki nsS®QTAIS2005/006242

di sease, conprising admninstering to an animal in

need thereof an effective ampunt of a conmpound or

113phafrerthed picizsatipg aceicantiondajnry pulting érogbﬂﬁgaﬁ Hangplantation,
n@rﬁﬁr%gdnnﬁﬂsg%%@ tg% Qﬁ} Pin Adef M drbsk a%aé'f@cﬂ%)&né\mt ofa -

mninstering to an ani ma
confye@eld toh phﬂﬁfacamcaﬂf/ aatepmbleaah whitheafongponadpdclain @r
pharmaceutical |y acceptable salt of the conmpound of
claim 3 f0
114, “A méthod o treating a reoxygenation injury resulting from organ transplantation,
comprising administering to an animal in need thereof an effective amount of a

compound or pharmaceutically acceptable salt of the compound of claim 3.

115. A method of treating Parkinson’s disease, comprising admininstering to an animal
in need thereof an effective amount of a compound or pharmaceutically acceptable salt of

the compound of claim 1.

116. A method of treating Parkinson’s disease, comprising admininstering to an animal
in need thereof an effective amount of a compound or pharmaceutically acceptable salt of

the compound of claim 2.

117. A method of treating Parkinson’s disease, comprising admininstering to an animal
in need thereof an effective amount of a compound or pharmaceutically acceptable salt of

the compound of claim 3.
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